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7.1 ®OHJI ONEHOYHBIX CPEJICTB JIJISA MPOBEJEHUS IMPOMEXYTOYHOMN ATTECTAIIANA

CTpyKTypHBII
JJIEMEHT
KOMIICTEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBI 2JIEMEHT
oOpa3oBaTenpHON
POTrPaMMEI

OBIIEKYJBTYPHBIE KOMIIETEHIHNHU

OK-1- cnocoGHOCTHIO HCIOJIB30BATH OCHOBBI (prs10codcKUX 3HAHUN, AaHATU3UPOBATH IVIABHbIE ITANbI U 3aKOHOMEPHOCTH HCTOPHYECKOT0 PA3BUTHS UIs1 0CO3HAHUSA COLMATbHOI
3HAYHMOCTH CBOeii /1eATeIbHOCTH

3HaTh

OCHOBHBIE COOBITHSL, TIPOOIEMEL,
MEePHO/Ibl, TCHACHIIUH U OCOOCHHOCTH
HCTOPHYECKOTO mpoliecca

JK3aMeHAlMOHHBIE BONPOCHI:

Hcropus B cucteMe conManbHO-TYMaHUTAPHBIX HayK. OCHOBBI METOAOJIOTHH HCTOPUIECKON HAYKH.
T'ocymapctBo u obmecTBo B JIpeBHEM Mupe

CpenHeBeKOBbE KaK CTaJus BCEMUPHOTO HCTOPUYECKOTO MpoIiecca

PanHee HOBOE BpeMs: epexo]l K HHAYCTPHAILHOMY OOIIECTBY

Mup B XVIII — XIX Bekax: MONBITKH MOJIEPHU3AIIUH U TIPOMBIIUIEHHBIN IEPEBOPOT.

Mup B Hagasie XX Beka. [lepBast MupoBas BolHa.

Mup Mexay AByMs MUPOBBIMU BOHaMu. Bropas MupoBast BoliHa

[TocneBoeHHoOE ycTpoiicTBo Mupa B 1946 — 1991 rr.

MupoBoe coobiecTBo Ha pydexe XX - XXI BekoB.

JpeBHepycckoe rocyaapctso B 1X — XII BB.

Pycckue 3emin B nepuox pazapoOieHHOCTH. boppba pycckux 3emMenb ¢ HHO3EMHBIMH 3aXBATYNKAMH.
O0pa3oBaHNe U CTAHOBIICHUE PYCCKOTO IIEHTpalin30BaHHOTO TrocyaapcTa B XIV— neproii tpetn XVI
BB.

Wsan ['po3HbIit: peOopMBI 1 OTIPHYHIHA.

CmyTtHOe Bpems B Poccun.

Poccus B XVII B.

Pycckas kynbrypa B IX — XVII BB.

IIpeoOpa3zoBanust TpaguIMOHHOTO 00mIecTBa pu [letpe I.

JBopiioBeie iepeBopoThl. [IpaBnenune Exarepunsr |l.

Poccus B nepBoii nonosune XIX B.

Poccus Bo BTOpOiIt nosoBune XIX B.

Pycckas kynbrypa B XVIII — Hagame XX BB.

[lepBas poccuiickas pesomonust 1905-1907 rr. u ee nocnencTBusl.

Poccusi B 1917 1.

CormaarcTH4ecKast peBOJIOUS U CTAHOBIICHHE COBETCKOM BiacTH (OKTIOph 1917 — mait 1918 r.).
I'paxxnanckas BoiiHa 1 nHTepBeHIMA B Poccun. BoeHHBIN KOMMYHU3M.

Oo6paszoanne CCCP 1922-1941 rr.

Buyrpennss nonutuka CCCP B 1920 — 1930-e rr.

CCCP B roasl Bemnkoit OreuecTBEHHOM BOWHEL.

CCCP B 1945-1964 rr.: IOCIIEBOCHHOE BOCCTAHOBJICHNE HAPOJHOTO XO3SIMCTBA U MOTIBITKH
pedopmupoBaHus.

CCCP B 1965 — 1991 1.

Oco0eHHOCTH Pa3BUTHsI COBETCKOM KYJIbTYPHI.

Ucropus




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pa3oBaTebHOM
KOMITETEHITHU MPOrPaMMBbI
Buytpennss nonutuka Poccuiickoit @eneparmu (1991 — 2000-¢ rr.)
YmeTh AHaM3UpOBATh 3TAIbI U CocTaBjieHHEe aHAJTUTHYECKUX TAOJIHUIL € JIOTHYECKUM 000CHOBAHHEM

3aKOHOMEPHOCTH HCTOPHYECKOTO
Ipolecca: yCTaHABIUBATh
XPOHOJIOTUYECKYIO
MIOCJIEI0BATENLHOCTD, BBISBISTD
MIPUYUHHO-CIICICTBEHHBIE CBSI3H,
CPaBHHMBATh NCTOPUUYECKHE (PAKTHI

1.3Tans! 00pa3oBaHus 1 pa3BuTH J|peBHEPYCCKOTrO rocy1apcTaa

Oran

XapaKTepI/ICTI/IKa oTara:
CYIIHOCTBb, OCHOBHBIC COOBITHS

1 sTan
Bropas nonosuna 1X-X BB.

2 sran
Konen X - XI BB.

3 sran
Konen XI — nepBas nojaoBuHa
XII B.

2. Oransl CMyTHI

Oran Jarta XapakxTtep OCHOBHBIE COOBITHS
1 sTan
2 9Tan
3 sTan
3. IIporecc 3akpenomeHus: KpecThsiH
Jara JlokyMeHT Pemienne
1497 1. CynebHHUK
1550r CynebHHUK
Hauano 80-x rr. XVI B. VYka3
1597 1. VYka3
1607 1. VYnoxenue B. Illyiickoro
1649 r. CobopHoe YinoxeHne

4. Jlunactusi PoMaHOBBIX

Nwms

Jlatbl )Ku3HU

JaTsl npaBneHus

KpaTkasi xapakTepucTuka npasj

5 Ilepsoie aekpeTsl COBETCKOM BIACTH

Hekper

Jata npunsTus

CyIIHOCTh

3HaueHne




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

6. Oramnsl rpaXaaHCKONW BOMHEI

OTan
paMku

XpOHOHOFI/I‘IeCKI/Ie

PaiioHbI 00€BbIX NeHCTBUI

OCHOBHEBIE COOBIT

7. CpaBHHTENBHAS TAOIUIIA TOJUTHKA «BOCHHOTO KOMMyHH3May 1 HOIla:

ITonosxkenus

«BoEeHHBII KOMMYHHU3M»

HOII

T'ogwr

enp

OCHOBHEIC MCPOINPUATHSA

HpOMBIH.IJ'IeHHOCTL

CellbCKOE X03SIHCTBO

Toprosns u pUHAHCH

Cuctema yrnpaBieHHs

TpynoBble OTHOLICHUS

Hrorn

8. Oramnel Benukoii OTeuecTBEHHON BOMHEDY

Oran Jlatbr

BuTBEI H COOBITHS

Hrorn

9. DTarbl IEpecTPOHKU»

1 sran

2 3Tal

XPOHOJIIOTMYECKUAE PAMKHI

OrieHKa CUTyanuu

Ilenb

Jlunepst

OCHOBHBIE MEPOIIPUSATHUS

Pesynbrar

10. Ocuosuble dtarnsl BHerHer nmoautuku CCCP

Ilepuon

Llens u 3a1aun BHEIIHEH
IIOJIUTUKHU

OCHOBHEBIE COOBITHS

PesynbTal




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI
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. YcTaHOBHTE XPOHOJIOTUYIECCKYIO TOCJIE€A0BATC/IBHOCTD COOBITHIA:

. YCTaHOBHTE XPOHOJIOTHYECKYIO ITOCIIEI0BATEIbHOCT COOBITHIA:

. mnanne Marndecra «O gapoBaHUH BOJBHOCTH U CBOOOBI BCEMY POCCHICKOMY ABOPSHCTBY»
. IpoBeieHre TYOHOH pedopMBr

. CTPOHTENBCTBO OenokaMeHHOro MockoBckoro Kpemis

. napcrBoBanue bopuca ®enoposuya ['onxyHosa

. PacripenenuTe coObITHSA 1O IIEPHOAAM COTJIACHO XPOHOJIOTHYECKOHN IOCIE0BATEIbHOCTH:
B Ipynmy A — coOBITHS, CBA3aHHBIE ¢ IpaBieHueM [lana I;

B rpynmy b — coObITus, cBA3aHHBIE C NIpaBieHHEeM AJekcaHapa I

. OTpaHUYeHHe CBOOO/IbI KHUTOIICYaTaHUs

. m3nanre Maunungecra «O TpexaHEBHOI OapiHEe»

. oopaszoBanue B Cankt-IletepOypre TaiiHoro obmectsa «Coro3 CriaceHUs

. IPUHATHE YHUBEPCUTETCKOTO YCTaBa, MPEJOCTaBUBIIEI0 aBTOHOMHUIO YHUBEPCUTETaM

. YIIpa3HEHHE IBOPSIHCKUX COOpaHU B TyOepHHUAX

. Ha4aJI0 CO3aHMs BOCHHBIX ITOCEICHUH

I'pynna A I'pynna b

| | |

3

4
1
2
3
4
5
5

1
2
3
4

. YCTaHOBHTE COOTBETCTBHE MEKAY JTATaMU M COOBITUSMHU:
1.1989 A) obobsasiaerne CCCP BoiiHbl SAnoHun
2.1945 b) n3nanue Yka3a 06 oTMEHe TelIeCHBIX HaKa3aHWH
3. 1857 B) HavaaoMMKBUIAIMY BOCHHBIX IMOCEICHUM
4.1863 I') mpoBenenue 1 cve3na Haponueix aenyraros CCCP
) npunstue CCCP B Jlury Haruii.
. 3anumunTe HUQPhI COTIACHO XPOHOJIIOTHYECKOM MOCIEI0BATEILHOCTH COOBITHIA:
. puHsiTHEe KOHCTUTYITHH «Pa3BUTOTO COLHATU3MAY;
3aanue [Mocranosnenuit LHK BKII(6), IUK u CHK CCCP o 60opsbe ¢ Kynakamu;
. m3nanue [loctanosnenus LIK BKTI(6) «O mpeogoneHnu KyabTa JUYHOCTH U €r0 TOCIEACTBHIA;
. m3ganue Jlexpera 00 yCTaHOBICHHH 8-9aCOBOTO pabOYero JHS;
. mpoBeeHne XI1X Beecoro3Hoit mapTKoHpEpeHINH.
. Pacnipeenure coObITHS 1O IEpHOJIaM COTIIACHO XPOHOJIOTHYECKON TOCIIEIOBATEIIEHOCTH:
B IpyIITy A — COOBITHSI, CBI3aHHBIC C TIpaBicHueM MBaHa |V
B rpymmy b — coObiTus, cBs3aHHBIE ¢ TpaBineHueM [lerpa |
. ocHOBaHue [lerepOypra
. IPOBEICHHME ONMPHUYHUHBI
. u37aHre YKaza 0 MPEeCTOJOHACIICIHH
. yapexxienue CuHoa




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

5. pasrpom JIMBOHCKOTO OpeHa
6. oOpazoBanue «/30paHHO pajb»

I'pynna A | | I'pynna b l |
6. YCTaHOBHTE COOTBETCTBHE MEXK/IY JaTaMU M COOBITHUSIMHU:

1.1912r. A) m3nanne ManngecTa o BEpOTEpIIMMOCTH U CBOOOIE

2.1905 r. BEPOHUCIIOBETaHUS

3.1903 r. B) nposenenne Broporo ceezma PCIPII;

4.1907 r. B) Jlenckwuii pacctper;

I') arpapnas pedopma I1.A. CtonpimmHa
1) oTMeHa o Ty nTHOH MoIaTH.

. Panee apyrux npousonuio:

. Ha4aJlo BO3BEICHUsI bepNnUHCKON CTEHBI;

. Kapubcxwuit kpusuc;

. 3aIlyCK NIEPBOI B MUPE aTOMHOM 3JIEKTPOCTAHIIUH;

. mpoBenenne XX VI coe3na KIICC.

. YKa)XXuTe OTBET C MPABUIBHBIM COOTHOLICHUEM COOBITHSI U roJa:

1841 — m3manue «['0pogOBOTO MOJIOKCHUNY;

. 1919 —m3pnanme [ekpera o TUKBUIOAIIUN HETPAMOTHOCT,

. 1918 —co3ganue BUK;

. 1917 — mpoBenenueV Bcepoccuiickoro cre3ga CoBeToB;

. 1870 —3ampenierue Tpogaku KPeCThIH B PO3HHILY.

. PacripenenuTe coObITHS 10 NEPUOAAM COTJIACHO XPOHOJIOTMYECKOHN MOCIIeJ0BATEIbHOCTH:

- B Ipyniy A — coOBITHS, CBA3aHHBIE C IIpaBieHueM MBana |,

- B rpyniy b — cobbITus, cBsI3aHHbIE ¢ TpaBieHueM VBana 1V:

1. nyremectBue Adanacus Hukutuna B Munuo;
2. mposenenue CroriaBoro cobopa;
3. co3zanue NpUKa3HOM CHCTEMBI;
4. co3bIB epBOroO 3eMcKOro codopa;
5. «CrostHue Ha pexe Yrpey;
6. npucoearHeHne K MOCKBE 10r0-3ama/IHbIX PYCCKUX 3€Meb.
prr[na| A I I'pynna b I
10. CoorHecuTe COOBITHS U FOIBI:
1. 1917 r. A) coznanne BpeMeHHOr0 paBUTENBCTBA;
2. 1918 r. B) xordaukr Ha KBX/;
3.1922r. B) Havano nepBoii MATHIETKH
4.1928 r. I') co3pIB YupeaurensHOTO cOOpaHus

J1) o6pazoanne CCCP




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl

11. B XV Beke KHDKUIT:

1. Imurpuit (JJoHckol);

2. Bacwmuii |1 (TemHsri);

3. Uran Il (KpacHsri);

4. Bacummuit |1I.

12. Ykaxwure cobpITHE, Tpon3omenmee 29 anpens 1881 roma:

1. yupesxxnenmne KpecTbsHCKOTO MO3eMeTbHOTO OaHKa;

2. Bo3oOHOBIeHHE Co103a TPEX UMIIEPATOPOB.

3. mnanne Manugecra «O HE3bI0IEMOCTH CAMOJIEPIKABUSIY;

4. mpunsatue [Tonoxenus 00 00s13aTEILHOM BBIKYIE KPECThIHCKUX HAJCIIOB.
13. CoObITHE, TpOU3OIIEALIce paHee Apyrux B 1917 roay:

1. moanucanue Huxonaewm Il B IIckoBe akTa 06 oTpeueHUH OT IpecToa;

2. otkpsiTue [Ipennapnamenra;

3. mposenenue [lepBoro Beepoccuiickoro chezna CoBeToB pabOYMX U CONAATCKUX JCTYTaTOB B
[lerporpaze;

4. Havayo «xJeOHsIX OyHTOBY B [leTporpane;

5. oTMeHa cMepTHOH Ka3HU Ha (pOHTE.

14. Yxaxwure BAapHaHT OTBCTA C IPaBUJIbHBIM COOTHOLMICHHUCM (I)aMI/IJ'II/II/I H rojia pykoBoJACTBa CTpaHOﬁZ

1. bpexnes JI.U. A) 1954 1.
2. T'opbaues M.C. B) 1966 1.
3. Cranun U.B. B) 1969 r.
4. Xpymes H.C. ) 1974 r.
15. CooTHecuTe UM U TOJT KHSDKEHUS:
1. Urops A)970T.
2. Bnagumup MoHomax B) 977 1.
3. Cpsarocunas | B) 1113 .
4. Spomonk | 912 .
16. 3anmmmmre EQPHI COTTACHO XPOHOJIOTHIESCKOH TOCIIEAOBATEIFHOCTH COOBITHI:

1. yapexnenne HenmpemenHnoro cosera

2.cpaxeHue 1o AycTepianieM

3. 3akmroueHue TUIIB3UTCKOro MUpa

4. mpeoOpazoBanne «Coro3a caceHus» B «Co103 611aroIeHCTBH»

5. 3amena Koncrurymun Lapcra [Tonbckoro «OpraHn4eckuM CTaTyTOM
17. Pacnpenenute COOBITHS IO MIEPUOIAM COTJIACHO XPOHOJIOTUIECKON MOCIEA0BATEIHLHOCTH:
- BIpymiry A — COOBITHS, CBA3aHHBIE ¢ IpaBieHreM [lana I,

- B rpymiy b — coObITns, cs3anHbIe ¢ paBieHueM Exatepusst |1

1. m3ganneYKasa o 3ampenieHiH BB03a BCEX HHOCTPAHHBIX KHHT,

2. uznanue JKaoBaHHOU I'paMOTHI IBOPSIHCTBY;

3. 3ampeT npoaaBaTh KPecThsiH 0€3 3€MJIM C AYKIIHOHOB;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

4. Boccranue E.U. Tlyrauesa;
5. cexymnspu3aius MepKOBHBIX K MOHACTBHIPCKHUX 3¢MEJIb;
6.3a1peT OTCYTCTBHS Ha CIyk0e TBOPSH, MPUITHCAHHBIX K TBapICHCKIM MOJIKaM.

I'pynnma A I'pynna b

18. CooTHECUTE COOBITHE U TOL:
1. m3garme Ykasa [Ipesunenra PCOCP o nprnocTtaHOBICHUN A) 1990T.
nestensHOCTH KIICC Ha Tepputopun Poccun B) 1996 .
2. mpoBenenne BeIOopoB B Coet deneparin u B) 1989 r.
lNocynapctBennyto Jlymy nepBoro cosbiBa ) 1991 r.
3. m36panue M.C. I'opbauera [Ipesunearom CCCP ) 1993 r.
4. mpunsatue Poccuu B unensl Coseta EBpornsl

19. Opranuzanus, co3faHHas paHee APYrux:

1. «Coro3 60pb0BI 32 0CBOOOXKICHUE paboUero Kiaccay;

2. «CeBepHBIii COI03 PYCCKUX pabOUuHX»;

3. «3emiIs U BOJISY,

4. «OcBOOOXKICHHE TPYIA.

20. 3anmmmTe EQPHI COTIACHO XPOHOJIOTHICCKOH MOCIIEA0BATEILHOCTH COOBITHI:

1. «JlemoBoe moboume» Ha Uyackom ozepe;

2. cTpOUTENHCTBO OenokaMeHHOro MockoBckoro Kpemis;

3. kesokerne Bacwmms | [Imutpuesnya;

4. xasoxenne Aeapes FOpeesnda (boromo6ckoro);

5. cpe3n kus3eit B JIrobede.

Bnagers

HaBbikamun Bocipou3sBeieHHS
OCHOBHBIX UCTOPHYECKUX COOBITHH,
BBIpakaTh 1 000CHOBBIBAThH CBOIO
MO3UIIUIO IO BOIPOCAM, KacaroIuMcs
LIEHHOCTHOT'O OTHOILICHUS K
HCTOPUYECKOMY MPOIITIOMY

1. IloAroToBUTH 3CCE N0 TEMaM, MOCBSILIEHHBIM TOYKaAM OM(YpPKALMHU B HCTOPHUH.

B cxatoit hopme omricaTh OCHOBHBIE LIENH 1 33/1a4d TEMBI, OTPa3UTh HanOoJIee CyIIeCTBEHHBIE (haKThI
U BBISIBJICHHBIE 3aKOHOMEPHOCTH pabOoThI; CJIeI0BATh XPOHOJIOTHH UCTOpUIECKUX coObIThil. KpaTko
HCTIONB30BaTh OCHOBHBIE OIPEENICHUS U HCTOPUUECKYIO TepMuHoiI0ru0. OOHapyXKUBaTh MPHIUHHO-
CJICACTBCHHBIC CBA3U U UCIIOJIB30BATh IPUHIUIT UCTOPHU3MA B XapaKTCPUCTUKE COIIUATIBHBIX SIBIICHUM.
Tekct JOJIPKCH OBITh CBA3HBIM, CTHJIb U3JIOKCHUA KOMIIAKTHBIM U TUHAMUYHBIM. Tekct JOJIDKCH 6I)ITI>
JJAKOHHYCH U TOYCH, CBO6OI[CH OT BTOPOCTCTICHHBIX ):[eTaneﬁ, JIMIIHUX CJIOB. CyMMI/IpOBaTL MpeaciIbHO
TOYHO U MH(OPMATHBHO HanboJiee BaXKHBIE PE3YNbTaThl PAOOTHI

2. Boipa3zuTe u 000cHYiiTe CBOI0 NO3HIMIO 0 NPOGJIEMHBIM BOIPOCAM HCTOPHYECKOT0 PA3BUTHS
Poccun:

2.1 Touku 3peHus o BOIPOCY O NPOUCX0XKIECHUH J[peBHEPYCCKOro rocy1apcTna:

A) lpeBHEpYyCCKOE TOCYIapCTBO BO3HUKJIIO B PE3YJIbTaTe CKJIa(bIBAHHS BHYTPEHHHX MPEATIOCHIIOK:
Ppa3BUTHC OGHIGCTBa, COIIMAJIBHBIX U XO3SHCTBEHHBIX CIABHUI'OB.

B) I'ocynapcTBeHHOCTH OBLTa IpHHECEHA HA Pych n3BHe.

yKa)KI/ITe, KaK Ha3bIBAIOTCA OTU TCOPUH, HA30BUTE NX CTOPOHHHKOB. Kaxkas n3 Ha3BaHHBIX TOUYCK 3pCHUA
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OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
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BaM TPEJCTABIACTCS Ooiee PEAMOUYTUTENRHOM 1 yoeauTepHoil. [IpuBenute He MeHee TpeX (akToB,
MOJIOKEHHH, KOTOPBIE MOTYT CIIY)KHTh apryMEHTaMH, MOATBEPKIAOMINMH H30paHHYIO BAMU TOUKY
3pEHUSL.

2.2 B yeMm BBl BHIHTE TIOJI0OXKUTENBHBIE H OTPHLATSIILHBIE CTOPOHBI ITOJMTHIECKO pa3apoOIeHHOCTH
Pycu?

2.3 B ucropuorpadun oreHKa MOHTOJIO-TaTaPCKOTO Ura HeOJHO3HaYHa. Ha3zoBuTe pa3HbIe TOUKN
3peHus Ha €ro BIMSIHUE Ha pa3BUTHE PyccKoro rocynapcrea. Kakas u3 Hux Bam kaxercs Oonee
obocHoBanno#? [louemy?

2.4 Kakoga onienka CmyTbl B uctopuorpadun? Kakas u3 Hux Bam kaxercs: 6osee 000CHOBaHHOM?
ITouemy?

2.5 UBan I'po3nbIit — pedopmartop Poccnn mnmm cymacmennmii Tapan? MOXHO 1 Ha3BaTh OTNPHYHIHY
pedopmoii? UeM oHa OTIIMYAETCS OT BCeX APYTUX IpeodpazoBanuii Msana [V?B uem Brr Bumute
HECOOTBETCTBUE MEXIY pedpopmamu VBaHa ['po3HOTO M mIaueBHBIM COCTOSIHUEM PoccHu K KOHITY €To
LapcTBOBaHUA?

2.6 B oreHke NpeAnoCkUIOK NETPOBCKUX peopM B IUTEpaType CYLIECTBYET ABE OCHOBHBIC TOUKU
3pEeHHUs.

1). IleTp HapyIIHJI €CTECTBEHHBIH X0 PYCCKOH HCTOPUH, NCKYCCTBEHHO NMPHBHECS EBPOIEHCKHE
00pasibl B 9KOHOMHUKY, TIOIUTHKY, KYyJIBTYPY.

2). Ilpeo6pazoBaHus ObUIH OATOTOBIEHB! BCEM MPEIIECCTBYIOMIMM X00M HCTOPHUECKOTO Pa3BUTHSA
CTpaHBI ¥ HE 03HAYAJTH PaJUKaIbHOTO Pa3phiBa C MPOILUIBIM, a JHUIIh YCKOPHIIN MPOIIECChI, HA4aBIIHeCs
B XVII B.

Kakas u3 HuX sBisteTcst 6oee o0ocHOBaHHOM ¢ Bameit Toukn 3perus? CBoii BBIBOJ apryMEHTHPYHTE.

2.7 B oneHke ucropuyeckoro 3HaueHus: KpectbsiHCKO# BoMHBI oA npeaBoautensctBoM E. [Tyrauesa
CYIIECTBYIOT JIBA MOJIIPHBIX MHEHUSI.

1). KitaccoBast 60pb0a KpecThSHCTBA - 3TO (PAKTOP COIUATIBHOTO Mporpecca B (heoJalbHOM O0IIECTBE.
CornmanbHast aKTHBHOCTh KPECThSIH COJICHCTBOBANA OypiKya3HOMY Pa3BHTHIO OOIIECTBA

2). KpecTpsiHCKas BOHA, M3HAYAIBHO OOpEUCHHAs HA HEyAady, OTIYTHYJIa POCCHICKIX pehopMaTopoB
Y YCHUJTWIIA TIO3UITMH KOHCEPBATOPOB. DTO HA JOJTHE TOJBI 3aTOPMO3HIIO COIMATEHO-9KOHOMUYECKOE
pa3BUTHE CTPaHBI, CIOCOOCTBOBAJIO TEHCHIIMH K YCTAHOBICHUIO BOCHHO-TIOJUIIEHCKOTO PEXIMa B
Poccun.

Kaxkas u3 onieHOK, Ha Bar B3rjsij, siBisieTcss 6ojiee 000CHOBaHHOM?

2.8 I/ICTOpI/IK A. MuHakoB CUYHTACT, YTOBBICTYIIJICHUC KE IleKa6pI/ICTOB HE TOJIBKO HE IOCIOCOOCTBOBAJIO




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

MPOBEACHUIO peOPM IO KPECTHIHCKOMY BOIPOCY, HO, HAIIPOTHUB, 3ame o ee: «mmeparop [Masen |

cTal 00eryaTh MoJI0KEeHUE KPECThbAH; B IIPAaBJICHUEC AneKcaH,upa 1 Yipa3gHCHUC erHOCTHOﬁ

3aBHCHMOCTH IIHPOKO 00CYXIAI0Ch Ha BeIcOUaiimeM ypoBHe. [locie coOpiTrii Ha CeHaTCKOW TUTOMmaan

paboTa HaJ MPOEKTaMH 0 OTMEHE KPENOCTHOTO IIpaBa Oblla MpeebHO 3acekpedeHa. JlekabpucTs

OCJIO>KHIJIM JaHHBIH MpOLECcC U CYIIECTBEHHO 3aTOPMO3WIIN €0, TOCKOJIBKY PYCCKast TOCylapCTBEHHAs,

caMo/iepKaBHas BIIaCTh C 9TOT0 MOMEHTA BBIHY K/I€Ha Oblila IEHCTBOBAThH KpaifHE OCTOPOXKHOY.
Kak BrI oTHOCHTECH K TaKOH TOYKE 3peHUs?

2.9B oTeuecTBEHHOW HCTOPUYECKO INTEPAaType €CTh HECKOJIBKO TOYEK 3pEHHUS Ha XapaKkTep U
pe3ysbTaThl U3MEHEHUH, IIPOU3O0IIEIINX B POCCHIICKOM TOCy1apCTBE B X0/I€ IIEPBOM PYCCKOM
pesomroriu 1905 — 1907 rr. HazoBute 311 TOUKY 3peHHs], Kakas U3 HUX BaMm kaxercs Oosee
obocHoBanno#? [louemy?

2.10 KakoBbl ocTikeHUE U MpoOJIeMBbl Tepro/a nepectpoiiku ¢ Baieit Touku 3penus?

2.11 Yro siBAsieTcs IJ1aBHBIM HallMOHANBHBIM IpuopuTeToM Poccun Ha coBpeMeHHOM 3Ttane ¢ Baeit
ToukH 3peHusn? CBoH OTBET 00OCHYIITE.

3HaTh

OCHOBHbIE (hHITOCO(CKUE KATETOPHU U
creudpUKy X TOHHUMAHUS B PA3TUYHBIX
HUCTOPUIECKHUX TUTIAX (PHIOCOPHUH U
ABTOPCKUX IMOJIX0/IaX; OCHOBHBIE
HarpasJieHust GpurocoGuu u paznuaus
(humocopCcKkUx MKOI B KOHTEKCTE
HUCTOPHUH; OCHOBHBIC HAlIPABJICHUA U
Mpo0JIeMaTHKy COBpEMEHHOM
dbunocopun

Ilepeyens TeopeTHYECKHX BOMPOCOB K IK3aMEHY:

Mecto ¢unocodun B KyIbType, ee crenupuka.

OcoberHocTH Qumocodcekoro 3Hanus. OyHKIIH rTocopun.

Muposo3s3penue. Ero ctpykrypa u Gopmsl.

OcHOBHBIE (OPMBI 0OBEKTUBUPOBAHHOTO MUPOBO33PEHUS, UX CPABHUTCIHHBIN aHAIH3.
dunocodekuit aHaTH3 ME(POIOTHIECKOT0 MUPOBO33PEHHUS.

PenurnosHas xapTuHa Mupa.

Crpykrypa punocodckoro MupoBo33peHus. MeTo bl Priocoum.

Oco0eHHOCTH IPEeBHEBOCTOYHOIT (uitocoduu.

Pannue dhopmbl antnuHOM pusocoduu. CTaHOBICHHE YUCHHS O CYOCTAHIIUM U OBITHH.
KocMmotieHTpu3m anTH4HOM unocopun Ha npumepe ydenuii [lnarona, leMokpuTa 1 ApUcTOTENIS.
[puHIMT KpeannoHN3Ma U MIPUHIUN OTKPOBEHHS B TIATPHCTHUKE.

Peanm3m 1 HOMHHAII3M KaK OCHOBHBIC HAIIPABIICHHS CXOJIACTHKH.

AmnTtpononenTpusM duitocoduu snoxu Bozpoxnenus.

OcHoBHbIe uepTh! puitocodun smoxu IIpocsemenus.

OMIMPHU3M U CEHCYAIN3M KakK MPOI0JDKEHHE HOMUHAMCTHYECKOHM TPaAuy (GUI0CODHH.
CyOCTaHIIMOHAIBHBIE TIOAXO0/bI B pallAOHATUCTHYECKOH Tpaauimu punocopuu 3moxu HoBoro
BpPEMEHHU.

Hewmerkas knaccuueckas puocodusi.

HppanproHaan3M 1 MapKCH3M Kak MPEIIIOCHUIKH MPEOI0JICHUsI KIaCCHYECKOH MeTahU3UKH.
OcHOBHBIE HamMpaBJIeHUS HEKJIacCHIecKon pumocopuu.

OcHOBHBIE 0OCOOCHHOCTH OTEYE€CTBEHHOU (rmocopun.

Ounocodus




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

VYdenue o OBITUH B COBPEMEHHOM (HUITOCODUH.

YueHne o MaTepuu Kak pa3BUTHE COBPEMEHHOT'O MPEJCTaBICHHs O CyOCTaHIMK B pritocoduu.
V3MeHYHBOCTh MUpA: BIKCHUE U Pa3BUTHE.

OCHOBHbIE 3aKOHbBI TUATICKTUKHU. [[pUHIIUIT AeTepMHUHU3MA.
[TpocTpaHCTBEHHO-BPEMEHHOE U3MEPEHHUE MUPA.
[Tpobnema upeansHOTO B prnocoduu. CozHaHHE.
[Mo3HaHue Kak mpolrece, ero CTPyKTypa.

Crierndrika HayqHOTO 1MO3HaHMA. Hayka Kak HHCTUTYT.
Kownuemniuu uctuns! B hunocoduu.

Oco0OCeHHOCTH OBITHS YeI0BEKA.

[TpoGnema cBoGoabI B prstocoduu.

OO01ecTBO Kak cuctema. [Ipobiema coIuaabHOTo.
OCo0eHHOCTH COLUATIBHOTO Pa3BUTHSI.

34. KynpTypa u nuBunm3anusl.

YMmerh

pacKpbIBaTh CMBICI BBIZBHI'AEMBIX
UJei, KOPPEKTHO BBIPAXKATh U
apryMEHTHPOBaHO 000CHOBBIBATH
TIOJIOXKEHHS TIPEIMETHOH 001acTH
3HAHMS; IPEJCTABIIATH
paccMatpuBaemble Guocodcekue
po0JIeMBbl B pa3BUTHH; CPAaBHUBATh
pasznuuHble procodckne KOHIEINT
110 KOHKPETHOI1 poliieme; yMeTb
OTMETUTH MPAKTHYECKYIO IEHHOCTD
orpeeNeHHbIX HHI0CO(HCKUX
TMOJIO)KEHUH M BBISIBUTH OCHOBAHUS Ha
KOTOPBIX CTPOUTCs puocopckast
KOHLIETIMS WK CHCTeMa

IIpumepnvle npakmuueckue 3a0anun 01 IKIAMEHA:

[IpouwnTaiiTe 1 MPOKOMMEHTUPYHTE BbICKAa3bIBaHUS, aPTYMEHTUPYHTE CBOM OTBET.

«W3 HU4ero HUUYTO HE MOKET BOHUKHYTh, HA OJJHA BEIb HE MOXET MPEBPATUTHCA B HUYTO»
(demoxput). CTamKuBaeTCs JIM COBPEMEHHBIN YeIOBEK C mpoodiemoit Opitusa? Obmanaet
BUPTYAJILHOCTB ObITHEM?

AbcomoTHOE OOJBITMHCTBO HCTOPUKOB CUNTAET, UTO NpHcoeauHenne Hosropona k Mockosckoit Pycu
SIBIISUIOCH TPOIPECCUBHBIM SIBJIEHUEM: CO3aBalOCh LIEHTPAIU30BaHHOE PYCCKOE FOCy1apCTBO, U BCE
CJIaBSIHCKHE 3eMJIM HaJ0 ObLTO 00beqUHUTE. C 3THM MOXKHO corytacuThest. Ho Bellb 0JTHOBPEMEHHO C
TeM OblIa MOXOPOHEHA PecIyOIMKaHCKas MOEIb PaBJICHHs] — BaKHEHIIIee IEMOKPAaTHIeCKOe
JIOCTHKEHHUE B PYCCKHX KHSKECTBAX M 3eMJIsIX. Kak cOOTHOCHTCS 00liee ¥ YHUKAIbHOE B )KU3HU
COBPEMEHHOT0 YeJloBeKa?

«YToOBI HE TOBOPHITH NIECCUMHUCTBI, 3¢MJIsl BCE )K€ COBEPILICHHO MPEKPacHa, a MoJ| JIYHOIO U IPOCTO
HeroBToprMay (M.BynrakoB). Pasym — 1o Benuyaiiiiee 6J1aro nim Bejauvailiee MpoKiIsTHE YenoBeka?
«Besxuii TpyAqLIuiics HaX0UTCSA B COCTOSHUM BOIHBI ¢ Maccoil 1 HeOnaroxenaTeiaeH K Hel B CHITy
JUYHOTO MHTEepeca. Bpad sxenaeT cBOMM corpaxkianaMm JJ0OpBIX JIMXOPaJIoK, a MOBEPEHHBIH JOOPhIX
TSDKO B KaXKI0l ceMbe. APXUTEKTOPY HyKeH JOOpBIi 1mokap, KOTOPBIH IpeBpaTuil OBl B IeTel J00pyio
94acTh TOpPO/JIa, @ CTEKOJIBIIHUK JKellaeT 1oOporo rpaja, KOTOpbIi pa3dwui Obl Bce cTekia. [lopTHOH,
CaIlO’KHHK KEJAI0T MyOJINKe TOJIBKO MaTepHid HEMPOYHOI OKpacKy U 00yBHU M3 IUNIOXOH KOXKH C TEM,
4T0OBI MX W3HAIIMBAIM BTpoe OoJblie, paxu Osara roprosin» (LL.dypee) O kakoi o01iecTBeHHO-
HSKOHOMHYECKON (hOpManny HAET peub? MI3MEHIINCH TH HAMEPEHHUsS] COBPEMEHHOTO yesioBeka? Yem
BBI3BAHBI 3TH HAMEPEHUS — «IYPHOID MPUPOIOH YeTI0BEeKa MM 0OBEKTHBHBIMU 3aKOHAMH HCTOPHH?
«XpOMO¥ CIIyTHHK MOKET 00OTHATh CKaKyHa Ha JIOIIAAH, eCIi 3HaeT Kyaa uatm» (D.bakon) Yro 310
o3Hadaet? Kakne nmpoGiiemMb! B )KH3HH COBPEMEHHOTO YEIOBEKa BOSHUKAIOT IIPH ONPEACICHUN TaKOTO
myTu?

«Ecnu 661 MaTepus Hee Obu1a ObI BEYHOI, JABHO OB BECh CYIIECTBYIONIMH MHP COBEPIICHHO B HUUTO




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
npeBpaTuics (cropatot aposa)» (Jlykpenuit Kap). CBoGoneH 1 COBpeMEHHBII YeI0BEK OT
cybcrannuu? MoXeT i He3HaHUE O €€ CYLIeCTBOBAaHHUHU CIIY)KUTh apI'yYMEHTOM €€ HEeHY)KHOCTH?
«HOTHA My4IIHiA cC1IOCO0 TTOTYOHUTH YeIOBeKa — ATO MPENOCTABUTH EMY CaMOMYy BEIOpaTh cyap0y» (M.
Bynraxos). B uem c10:XKHOCTH CBOOOIBI ISl COBPEMEHHOTO YeJIOBEeKa?
8. «3Hanne ecth TONBKO MyTh K criey (T.I'066c¢). B wem cmuia ¢gunocodekoro 3Hanms?
Bnaners HaBBIKaMH paboTeI ¢ prmocopckumu IIpuMepHbIii NepeyeHb BADHAHTOB MHCbMEHHBIX KOHTPOJIBHBIX 3a/1aHUI:

HCTOYHHUKAMH U KPUTHIECKON
JIUTEPATYpOil; MpUeEMaMu MOUCKA,
CHCTEeMaTH3alluK U CBOOOTHOTO
U3JI0KEHHS PUIOCOPCKOTO MaTepHana
W METOIaMH CpaBHEHUs! HHII0COPCKUX
WJIeH, KOHLCIIIMK | 3T10X; CIIoco0aMu
000CHOBaHMs perieHus (MHIyKIus,
JIeTyKIHs, TI0 aHAJIOTHH) NPOoOJIeMHON
CUTyalluu; HaBbIKaMH BBIPAXKCHUA U
000CHOBaHHMsI COOCTBEHHO MO3UIHH
OTHOCHTEJIFHO COBPEMEHHBIX
COLIMOTYMaHUTapHBIX IIPOOIEM U
KOHKPETHBIX (PHI0CO(CKUX TTO3HIIUH

Bapuanm 1.

Yacmyo nepsasi.

Kakue geptsl ¢punocodckoro 3HAHUS CBUIETENBCTBYIOT O €€ MUPOBO33PEHUYECKOM XapakTepe?
Kakue npoGiemsl pentaer Takoi paszaen puinocohuu Kak OHTOJIOTHA?
KakoBbl ocHOBHBIE ocobeHHOCTH (hrtocoduu [pesueit Unnnuu?

Kakue ocHOBHBIE TPOOIEMBI pelaeT K01 HaTPUCTUKN?

B 4yeMm cyTh y4ueHuUit Takoro HalpaBJICHU KaK IMIUPU3M?

B 4yem 0cobeHHOCTH yueHUs 0 yenoBeke B ¢hunocopuu smoxu [IpocremieHus?
Yacms emopasi.

Kak B ucropuu gunocoduu CKIaapIBacTCs yICHHE O ObITHH?

Yro Takoe ABMXEHHUE U pa3BUTHE B Guiocopun?

Kak cBs13ana mpo0Oiiema co3HaHHA ¢ 00IIeH Teopuel oTpakeHus?

UYro mpencrapinseT co0oi mporiecc Mo3HaAHUS?

B kaknx acriekTax MoXeT OBbITh pacCMOTpPEHa pobieMa HCTHHBI B hritocodun?
Kakue cymecTByrOT KOHIETIIINY HOHUMAHHUS CYTH YesioBeka B procodun?
Kakwue cymecTtByroT cdepsr obmectBa? KakoBbI CBA3H MEXIY HUMU?
Bapuanm 2.

Yacms nepesas.

UYro npeacTasiseT co00H MHPOBO33PEHHE U KAKOBBI 3JIEMEHTHI €T0 CTPYKTYPHI?
Kakue BeigensioT yact GuiiocohCKoro MUpOBO33pEHUs?

KakoBs! ocHoBHBIE 0coOeHHOCTH (hustocoduu JpeBuero Kuras?

Kak onmceiBaeTcst Mup B cCTeMe peau3ma?

KakoBbI HanpaBieHus TONCKa CyOCTaHIIMK B pallHOHAIN3ME?

KakoBa cytp MaTepuamuima deitepbaxa?

Yacmo emopas.

B uem nuanexrrka ObITHS ¥ HEOBITUA?

Kakue koHIEIINK pa3BUTHSA CYIIECTBYIOT B (prtocopun?

Kakwne gepThI xapakTepu3yOT YyBCTBEHHOE [TO3HAHUE?

Kakwne ¢opmbl HHOOBITHS HCTHHBI BRIACIAIOT B (puocodun?

Kak ¢unocodus pemaer npo6iieMmy 6HOCOITHATHEHOTO B YeJIOBEKe?

Kak B ncropun gunocopun MEHIIOCH IPEACTaBICHUE O IPHPOJIE?

YeM xapakTepu3yeTcsl IUBIIIN3AIUS ¢ TOYKH 3peHus pumocodun?

Bapuanm 3.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

Yacmw nepsas.
Yto Takoe 00bEeKTUBUPOBaHHOE MUPOBO33peHne? UTo K HeMy OTHOCUTCS?
B gem cniemmuduka pumnocodcekoit Mmeromonorun? Kakue cymecTByroT MeToabl B hrocodun?

B gem ocobGeHHOCTh MmowcKa CyOCTaHIIUH U YUCHHS O OBITHH B PaHHUX (OPMax aHTHIHOU prrocopum?

Kakue 4epThl IpHCyIy HOMHHAINCTHIECKON KapTHHE MUpa?

B gem cyTh cyObekTBHOTO Haeannima 1. Kanra?

KakoBa pons HayKH B CTAHOBJICHHH HANPaBJICHUH HeKJIaccudeckoi pumocodun?
Yacmo emopas.

Kakue cymiecTByroT TUITBI OBITHS?

Kak xapakTepusyroT pa3BUTHE 3aKOHBI JHATEKTUKH?

B 4yem oTnnune pannoHanbHO CTyNIEHH MO3HAHUS OT YyBCTBEHHOMU?

ITouemy MpakTHKy CUUTAIOT KPUTEPUEM UCTUHHOCTH?

UYro Takoe SMIUPUUYECKUI YPOBEHb HAYYHOTO NMO3HAHUA?

Yro Takoe B puaocopun JIMIHOCTHOE U3MEPEHHUE YeIoBeKa?

B 4eM cyTh 3K0NIOrHYECKOH TPOOIIEMATHKH C TOUKH 3peHust (unocodun?

Bapuanm 4.

Yacmyo nepsas.

KakoBbI OTIMYHTENBHBIE YE€PTHI MA(OIOTHIECKOTO MUPOBO33PEHUS?

Kakue cymecTByroT ¢pmnocohckue AUCIUIUINHEI?

Kak cooTHOCSTCS Mex Ty coboit yuenus Jlemokpura, [lnarona u Apucrorens?

Yro npencrasiseT co6oi rymanu3M ¢unocoduu snoxu Bozpoxnenns?

[Mouyemy yuenust @uxre u lllennmunara npeacTaBiasioT co00i Nepexo OT CyObEKTUBHOTO HaealIu3Ma K
00BEKTUBHOMY?

B uem cyTh crpienTHCTCKOTO HanpasieHus ¢puinocoduu XX Beka?

Yacms emopasi.

Kakue Monenu exuHCTBa MUpa CYHIECTBYIOT B (puiocopun?

Kakune moaxozpl K MOHUMaHHIO IPOCTPAHCTBY M BPEMEHH CYLIECTBYIOT B (usocopun?
B 4eM cyTh 3aK0Ha eAMHCTBA U OOPHOBI IIPOTHBOIIOJIOKHOCTEH?

IToMrMO 4yBCTBEHHOH M pallMOHAILHOM CTyIEHEH MO3HAHMS, KAKHUE XapaKTePUCTUKH, MEXaHU3MbI
¢unocodus emme BoACIACT B IO3HAHUH?

Kakue cymecTByt0T KOHIENIIMH UCTHHBI?

Kaxue xoHmenuu cBo0O0IbI CKIIAIBIBAIOTCS B pa3BUTHH puitocohun?

Urto Takoe coIuagbHbIe MTOCIEACTBHUS IKOJOTHIECKUX MPOo0JIeM 1 Kak Gopmynupyet ux uirocodus?
Bapuanm 5.

Yacms nepesas.

KakoBBI OTIMYUTEIBHBIE YEPTH PETUTHO3HOTO MUPOBO33PEHUS?

Urto Takoe rHOCE0JIOTHS KaK 9acTh GUI0COPUu?

Kakue ¢mocodckne MKOIbI OTHOCSTCS K MIEPUOJTY 3aKaTa aHTHYHOM (utocopun?
KakoBbI 0CHOBHBIE 0COOEHHOCTH OHTOJIOTHH (hritocoduu snoxu Bozpoxaenus?




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

B uem cyTh 0ObekTHBHOTO Haeanu3ma ['eremns?

B 4em cyTh aHTHCIIMEHTHCTCKOTO HampasieHus ¢puinocopun XX Beka?

Yacmo emopas.

Kakwne moaxo/s! k CyOCTaHINH CYIIECTBYIOT B (hritocodhuu?

B 4eM cymiHOCTE 3aKOHa OTPUIIAHUS OTPHLIAHUSA?

Kakue 4epThl CO3HaHMS YKa3bIBAIOT Ha €T0 NACAITLHOCTD?

Kakumu uepramu obmamaet 361K KaK CaMOCTOSITENHHBIN (peHOMEeH ¢ ToukH 3peHus pumocodun?
B 4eMm npuHIMIINATRHOE OTIIMYNE HAYYHOTO ITO3HAHUS OT BCEX IPYTuX (Gopm?

B uem MPUHIUNHAAIBHOC OTININE MAaTCPUAITUCTUICCKOTO U NACATIMCTUICCKOrO IMOJAX0A0B B TIOHNMMaHHUA
o61ecTa?

7. KakoBO COOTHOIIEHNE KYJIBTYPHI M IUBIIIN3AITNH?

3HaTh

0COOCHHOCTH HCTOPHYECKOTO Iporecca,
€ro 3TaIbl 1 YYaCTHUKOB; OCHOBHYIO
¢urocodpckyro mpodbIeMaTHKY;

OCHOBHbIE HaMpaBJICHUs, NPOOJIEMBI , TEOPHH M METOJIBI (PHIOCOPCKOTO MOIX0Ja B METAIUTYPI U
YEPHBIX METAIJIOB, COJIEp)KaHHE COBPEMEHHBIX (PHUIOCOPCKUX TUCKYCCHil IO podiieMam
0OIIECTBEHHOTO Pa3BUTHS

Pe3ynbraThl n3ydeHus oH-1aiiH KypcoB «Duiocodus U NCTOPUs HAYKU U TEXHUKN» «IloTeHIanbHbIe
TEYEHUS KUAKOCTI

IIpumepHbIii IepeyeHb BONPOCOB K 3a4eTy

Bump! ra3000pa3HpIX MaTepHaIoB, IPUMEHSIEMBIX B METAITYPTHH.

Bunel xxuakux MaTepHanoB, IPUMEHIEMBIX B METAIUTYPrHH.

CrpoeHue U CBOWCTBA YYT'YHOB.

CrpoeHue u CBOWCTBA CTaJIEH.

CxeMbl B3aUMOJAEUCTBHS AKHJIKOCTEN U Fa30B B METAJLTYpPrUu.

[ToHsATHE CIIJIOMIHOCTH KUAKON Cpepbl.

7.CKUMaeMble H HEC)KMaeMble KHUJIKOCTH.

YMmerh

MOJTK30BATHCSI 3HAHUSIMHE B
poeCCHOHATIBHON MeATeIbHOCTH (B
TOM YHCJIEe JJIsl OCO3HAHUS COLIMATbHON
3HAYMMOCTH)

HCIOJIb30BATh IMOJIOKEHUA U KATErOpUn (1)I/IJ'IOCO(1)I/II/I JJId OICHMBAaHUA U aHAJIW3a pas3/IMYHbIX
COLMAJIbHBIX TEHJICHIMH, (DAKTOB U SBJIEHUH, HEOOXOAMMOCTH OTPACIU YEPHOH METAIUTYPTHH B
oOrmiecTBe

IIpuMepHbIii IepeYeHb BOIIPOCOB K 3a4eTy

Buibt ra3000pa3HbIx MaTepHaoB, MPUMEHSEMbIX B METAITYPIHH.

BI/I}II)I KUIAKUX MAaTEpHaJIOB, IPUMEHACMBIX B METAJLTYPIrUuu.

CrpoeHue U cBOICTBA UyT'yHOB.

CrpoeHue u CBOWCTBA CTaJIEH.

CxeMbl B3aMOJAENCTBHS AKHUJKOCTEN U ra30B B METAILTypPruu.

[loHsATHE CIUIOIIHOCTH KHUIKOH Cpebl.

7. CxUMaeMble ¥ HEC)KUMAEMBbIE KHUJIKOCTH.

Bnanets

HaBBIKAMH aHAJIN3a TEKCTOB, UMEIOLINX
¢dunocogckoe conepraHme

aHallu3 TEKCTOB, CTaTel, KOHCTIIEKTOB

INazoguHamMuueckue napaMeTpsl JO3BYKOBOM ra30BOM CTPYU MPU UCTEUEHUH I'a3a 4epe3 CyKUBaroIeecs
WK HUIUHIPUYECKOE COILIO B Fa30BYIO CPelly € 3alaHHBIMU JABICHUEM U TEMIIEPATYPOH.
I"a3ogmHamMmuecKue mapaMeTphl CBEPX3BYKOBOH ra30BOH CTPYH NPH HCTCUCHHUH T'a3a Yepe3 COIIO

T'uapo- u
a’poJIMHaMHKa B
METaJUTypruu
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JlaBaus1, paGoTaromiero B pac4eTHOM PEXHUME, B Ta30BYIO CPEAY C 3a/laHHBIMU JaBJICHUEM U
TEMIIEPATypPO.

OnpenerneHne pa3sMepoB 1 YHCIa MIHHAPHIECKUX COTIEN JUTS T01a9i HHEPTHBIX ra30B C 3alaHHON
yIIETbHOW HHTEHCHBHOCTBIO CHU3Y B CTAJICIUIABIIIBHYIO BAaHHY H3BECTHOH BMECTUMOCTH P PA3ITMIHBIX
MapaMeTpax AyThs B IEXOBOH MaruCTPaIIH.

OrnpernerieHne TTyOHHBI TPOHNKHOBEHMS B METAJUT KFCIIOPOAHON CTPYH, ICTEKaroIel u3 coruia Jlaparst gpypmbt
U TIOZIAYM TYThsI CBEPXY C 3aHAHHOM y/IENIbHOH HHTCHCHBHOCTBIO TIPH pabOTe COTUIA B PACIETHOM PEXKIME.
l'azonuHaMHYECKHE TapaMeTPhl CBEPX3BYKOBOH Ta30BOM CTPYH MPH UCTEUCHUH I'a3a YEPEe3 COILIO
JlaBaus1, paGoTaromiero B HEPACUETHOM PEKUME.

6. OnpeneneHrie pa3MepoB U vucia comen JIaBais KUCIOpOaHO# (hYpMBI I TIOAa4YH AYThs CBEPXY C
3aHaHHOi/lI yZ[eJ'H;HOﬁ HWHTCHCUBHOCTBIO B CTAJICTIJIABUJIbHYIO BAHHY U3BECTHON BMECTUMOCTH npu
Pa3IMuYHBIX IIapaMeTpax AyTbsd B IEXOBOM MarucTpalu.

OK-2 — c1iocoGHOCTBI0 HCN0JIb30BATH OCHOBbI JKOHOMUYEeCKHX 3HAHMUII NPHU onleHKe 3¢ eKTHBHOCTH Pe3yJILTATOB AesITeJbHOCTH B Pa3INYHBIX cepax

3HaTh

OCHOBHBIE TEPMUHBI, ONIPEICICHHUS,
SKOHOMMUECKHE 3aKOHBI U
B3aMMO3aBHUCHUMOCTH Ha YPOBHE
SKOHOMMKHU B LIEJIOM U Ha YPOBHE
OTIEIBHOIO MPEANPUITHS;

METOJIBI HCCIIEIOBAHUS YKOHOMHYECKHX
OTHOIIEHUH HA YPOBHE SKOHOMHKH B
LIEJIOM U Ha YPOBHE OTIEJIILHOTO
MpeanpUsITHS;

METOJMKH pacyeTa BaxHEHIInX
9KOHOMHYECKHUX TTOKa3aTenei u

K03 PHUIUEHTOB Ha YPOBHE YKOHOMUKH
B LI€JIOM ¥ Ha YPOBHE OT/EIHLHOIO
MpennpUusITHS;

TEOPETHICCKHE PUHIIHITEI BEIPAOOTKH
9KOHOMHYECKOH MOJIUTHKU Ha YPOBHE
rocyAapcTBa U Ha YPOBHE OTAEIILHOTO
MPeaPUSITHSL.

IlepeyeHs TeopeTHYECKHX BOIPOCOB K 3a4eTy:

OnpezeneHne 3KOHOMUKH, OCHOBHBIE TIOHATHA U ONPEAEITICHHUS.

DaxTOphl NPOU3BOJICTBA.

CrpyKTypa 5KOHOMUKH.

I'paHuUIBI MPONU3BOICTBEHHBIX BOBMOXXHOCTEH O0IIECTBa.

Cnpoc u npeanoxeHne. PaBHoBecHas 1ieHa. ['ocyaapcTBeHHOE BMEMIATEIBCTBO B PHIHOYHOE
EHOOOpa3oBaHMe U €ro (POPMBEI.

DIaCTUYHOCTH CIPOCa U IPEIUIOKCHHUS.

OCHOBBI ITOTPEONUTETHCKOTO MOBEACHHS.

OCHOBBI TEOpUH MPOHU3BO/ICTBA. [Ipon3BoACTBEHHAS (DYHKLIUSL.

W3nepxku pou3BOICTBA: NOHSTHE, BUBL. Boipyuka. [IpuObuib. PeHTabensHOCTb.
OnpeneneHue eHH 1 00beMa MPOU3BOACTRA.

PrIHOK pecypcoB: 0COOEHHOCTH UX SKOHOMUYECKOTO aHaIN3a.

Oco0GeHHOCTH PBIHKA COBEPIIEHHON KOHKYPEHIIHUH.

Tpu THIa pEIHKOB HECOBEPIICHHOI KOHKYPEHIINH. AHTUMOHOIIOJIFHOE PETYIMPOBaHHE.
Cucrema HaumoHanbHEIX c4eToB (CHC) kak crocob ennHOOOpa3HOro 0 MUCaHMS Pa3IndHBIX CTOPOH
MaKpOIKOHOMUKH.

OCHOBHBIE MAKPOIKOHOMUYECKUE MTOKA3ATEIH.

CoBOKYIHBIH CIIPOC, COBOKYITHOE MPEIOKEHUE.

Moenu Makpo3KOHOMUYECKOTO PaBHOBECHS.

[ukmgeckoe pa3BUTHE SKOHOMUKH.

WHadunamus: cymHoCTh, OIIeHKa, IPUYUHBI BOSHUKHOBEHHS, ()OPMBI, COITMATHHO-?KOHOMUYIECKHE
MOCHEACTBHUA. AHTUHHDIAIIMOHHOE PETryIupOBaHHE.

bespaboruna: cymHocTb, POpMEI, OIICHKA.

®duHaHCOBas cucTeMa U (MHAHCOBAs MOJMTHKA TrocyaapcTBa. Hamorn: cymHoCTh, pyHKITHH.

DKOHOMHUKA
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erﬂI/ITHO'Z[eHe)KHaH CUCTEMA IroCcyaapCTBa. TeOpeTI/I‘{eCKI/Ie OCHOBBEI er[[HTHO-,HeHe)KHOﬁ TIOJIMTHUKMH.

[MpeanpusiTue B ppiHOUHOM cpene. Knaccudukanus npeanpustuid. @opMel 00beANHEHUS! IPEATIPUSTHH.

OcHoBHBIE cpeacTBa npeanpuaTis. CocTaB M BUABI OCHOBHBIX cpeAcTB. OIeHKa U y4eT OCHOBHBIX
CpPEACTB.

W3HOC 1 aMmopTH3aus OCHOBHBIX cpencTB. Hopmbl amopTr3armu. CriocoObl HAUNCIICHHUST aMOPTH3ALHH.
IMTokazaTtenn 3¢p(heKTHBHOCTH MUCTIONB30BAHHS OCHOBHBIX CPEJICTB IPEANPHUATUS U ITyTH UX TTOBBIICHHUS.

Ob6opotrbie cpencta. CocTaB U CTPYKTYpa 0OOPOTHBIX CPEICTB MPEAIPUITH.

IMTokazaTtenn 3 HeKTHBHOCTH NCTIONB30BAHHA OOOPOTHBIX CPEACTB U IyTH YCKOPEHHS UX
000paunBaeMOCTH.

TpynoBble pecypchl IPEANPUATHS: KOJIUYECTBCHHAS U KAUCCTBECHHASI XapAKTEPUCTUKA.

®Doupel paboyero BpeMenu. [lokazarenu ux UCTOIB30BAHUS

[Mokazarenu 3¢ GHEKTUBHOCTH UCTIOJIb30BAHMS TPYAOBBIX pecypcoB. [IpOM3BOIUTEIBHOCTD TPY/AA.
OrmiaTta Tpy/Aa Ha MPEIIPUATHH: CYITHOCTh, GyHKIUH. CHCTEMBI CICIBHOM U MOBPEMEHHOMN OIUIATHI
TpyAa.

Pacxonp! 1 3aTpaTsl IpenpUATHS. DKOHOMUIECKHUE JIEMEHTHI 3aTPaT U KaJIbKYJIALHOHHBIE CTAThU.
Pacxonp! 1 3aTpatsl npennpustus. [locTOsIHHBIC M IEpEMEHHBIE, IPSMBIC U KOCBEHHBIC, OCHOBHBIC 1
HaKJIa{HbIE 3aTPaThI.

CebecTonMOCTh NMPOLYKINH MIPEANPUATHS U CTPYKTypa 3aTpat. KanpkynnpoBanue ce0ecTOMMOCTH
MPOIYKIUH IPEAIPHUSITHS.

Llens! u neHooOpa3oBanue Ha npeAnpusTHu. CoOCTaB U CTPYKTYpa LEHBI.

ITpuOBLIL KaK OCHOBHOM IOKA3aTelNb AATENIbHOCTH MPEeAIpUATH. Buasl mpuObLTH 1 METOAHI e
pacdera.

PenrtabensHOCTh MPOAYKIMK U 001asi peHTa0eIbHOCTD MPEAIPHUATHS: TOKA3aTEIN U YyTH UX
TIOBBIIICHMUS.

Touka 0e3yObITOYHOCTH U 3anac (PMHAHCOBOM MTPOYHOCTH.

OCHOBHBIE 95KOHOMHYECKHUE MIKOJIBI

3aganus B TeCTOBOM hopMe «BBIOOP OTHOI'O OTBETA U3 NPeAJI0KEHHBIX).

3aganue | (yKaKuTe OIMH BapHAHT OTBETA).

HeB03MOXHOCTb yIOBIETBOPEHUS ITOTPEOHOCTEH BCEX WICHOB OOLIECTBA OJJHOBPEMEHHO H B ITOJTHOM
o0beMe orpeernsieTcsi B 3KOHOMUIECKONW TEOPHH KaK ...

BapuaHThl OTBETOB:

1) orpaHHYEHHOCTH PECYPCOB

2) upe3MepHOCTh IOTPEOHOCTEH

3) IOMUHHPOBAHHUE IICEBIONOTPEOHOCTEM

4) OTCYTCTBHE IPUPOIHBIX PECYPCOB

3amanue 2 (yKaXXHUTe OJFH BapHaHT OTBETA).

Hcxonnoii cragueii mporecca 00IecTBEHHOTO BOCIIPOM3BOICTBA SBISETCS ...

BapuaHThl 0OTBETOB:

1) npou3BOACTBO
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2) pacmpezeneHue

3) oOmenH

4) motpe6eHune

3amanue 3 (YKaXXuTe OIMH BapHAHT OTBETA).

B3anMocBs3b 5KOHOMUYECKHX HHTEPECOB IIPOJABIIOB U MOKYIATENeH 00ecTIeunBacTCs BEIOIHEHUEM
PBIHKOM (hyHKINN.

BapuaHTbl OTBETOB:

1) mocpenHnUECcKOiM

2) CTUMYTHPYOIIEH

3) neHooGpasyroriei

4) uadopMaIMOHHOM

3ananue 4 (ykaXuTe OJMH BapUaHT OTBETA).

PriHOYHBIE Oapbepbl HA PHIHKE COBEPILIEHHONW KOHKYPEHIIHH ...

BapuaHTsl OTBETOB:

1) oTcyTCTBYIOT

2) HU3KHE

3) BBICOKHE

4) Henpeoa0IMBIE

3aganue 5 (YKaKUTe OIWH BapHAHT OTBETA).

K ¢u3ngeckomy kanuraisy OTHOCSTCS ...

BapuaHnTs! OTBETOB:

1) 3nammust, COOPYKEHUsI, MAIIMHBI 1 000PYI0BaHUE

2) JIeHEeXHBIE CPENICTBA, AKIIHH, OOIHUTaInH

3) mpeaMeTsl Tpya, KOTOPhIE pAHEE HE MOIBEPTaInch 00paboTKe

4) HemMaTepHUaJbHbIC AaKTUBBI (TOPrOBbIE MAPKH, TTATEHTHI H JP.)

3aganue 6 (YKaKuTe OIMH BapUAHT OTBETA).

CyMMapHasi CTOMMOCTb BCEX PBIHOYHBIX W HEPHIHOYHBIX MPOAYKTOB U YCIYT, IPON3BEACHHbIX B CTPaHe
B OTYETHOM IIEPHO/IC, B CHCTEME HAIIMOHAIBHBIX CUCTOB ITOJy4HIIa Ha3BaHHE ...
BapuaHTh! 0TBETOB:

1) BaJIOBOTO BHITyCKa

2) BaJIOBOT'O BHYTPEHHETO MPOIYKTa

3) 4KCTOrO BHYTPEHHETO MPOIYKTa

4) BaioBOi TOOABIICHHON CTOMMOCTH

3amanue 7 (yKaXuTe OJTMH BApUAHT OTBETA).

VHBeCTHIINH, OCYILIECTBIISIEMbIE C IIeIbI0 BOCCTAHOBIICHHUS M3HOUIEHHOTO KalUTalla, Ha3bIBAIOT ...
BapuaHnTsl 0TBETOB:

1) MHBECTHLUSAMH B MOJIEPHHU3AIMIO (PEHOBALIUIO)

2) nopTdenbHbIMA HHBECTULIUSIMU

3) MHOYLMPOBaHHBIMH HHBECTHLIUSAMH
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4) VHBECTUIIMSIMH B YKUITHIIIHOE CTPOUTEIBCTBO

3ananue 8 (YKaKuTe OJMH BapHAHT OTBETA).

Wnadrnsmus npuBeneT K ...

BapuaHTbl OTBETOB:

1) pocry nien

2) YBEINYCHUIO PEATbHBIX JOXOAOB KPSAUTOPOB

3) yBENNUCHHUIO JIEHEKHBIX COCPEKEHMI HAaceIeHNs B DaHKaxX

4) pocTy peanbHBIX JOXO0B HACEICHUSI

3ananue 9 (ykaxxure OJJMH BapUaHT OTBETA).

K 6e3paboTHBIM He OTHOCHT ...

BapuaHTs! OTBETOB:

1) HemeecmocoGHBIX TpaXaaH crapiie 16 et

2) neecmocoOHbBIX rpakaaH crapiue 16 get

3) He uMeroIHx paboTsl

4) niymmx pabory

3amanne 10 (yKakuTe ONWH BapHUAHT OTBETA).

Bromxket rocynapcTsa nmpescTaBiseT coooi ...

BapuaHTh! 0OTBETOB:

1) ¢buHAHCOBBII IU1aH, B KOTOPOM NPEACTABICHBI JOXOABI H PACXO/BI TOCYAapCTBA

2) opraHM3aIiio OKETHBIX OTHONICHHH HA Pa3INYHBIX YPOBHIX TOCYIaPCTBEHHOTO YCTPOWCTBA
3) COBOKYIMHOCTH SKOHOMHYECKHX OTHOIICHHH 110 00Pa30BaHMIO M PACIIPEICIICHHUIO JICHEXKHBIX (POHIIOB
rocyaapcTBa

4) rocymapcTBeHHOE UMYIIECTBO, MPUHAICKAIIIEE TOCYIAPCTBY Ha IpaBe COOCTBEHHOCTH, HE
3aKpeIUIeHHOE 33 TOCYIapPCTBEHHBIMHU TIPEIIPHATUIMU U YUPEXKICHUSIMA

3amanue 11 (ykakuTe OAWH BapHaHT OTBETA).

®dakTopoM crpoca Ha JICHBI'H SBISAETCS ...

BapuaHTh! 0TBETOB:

1) ckopocTb oOpamnieHHs JeHEeT B SKOHOMHUKE

2) coctosiHue GajlaHCa LEHTPAILHOTO OaHKa CTPaHBI

3) mocryruieHHe HAJIOTOB U COOPOB

4) 5KCIOPTHO-UMITOPTHOE CAJBI0 TOPrOBOTO OalaHCa CTPaHBbI

3amanue 12 (yKakuTe OAWH BapHAHT OTBETA).

J1J1st TpOTHO3MPOBAHUS TUHAMHUKH M3MEHEHUS! IECHE)KHOW MAaCChl BCICACTBHE U3MEHEHHUSI HOPMBI
pe3epBUPOBAHMS, YCTAHABIMBAEMOI! ISl KOMMEPYECKUX OaHKOB IIEHTPAlIbHBIMU OaHKaMu, TpeOyeTcst
pacdeT Takoro Mokaszareis, Kak MyJIbTHIUIAKATOP ...

BapuaHnTsl 0TBETOB:

1) neHexHBIN

2) UHBECTHULIUOHHBII

3) COBOKYIMHBIX pacxoJ0B
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JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
4) «1eHa/BBIPYIKaY
VYMeTb OpPHEHTHPOBATHCS B THIIOBBIX IIpakTHyeckne 3a1aHus

HSKOHOMHUYECKHX CUTYaIUsIX, OCHOBHBIX
BOIPOCAX YKOHOMHUUYECKOI MOJIUTHKH;
UCIIONIb30BATh JIEMEHTHI
HKOHOMHUYECKOTO aHaM3a B CBOCH
npoecCHOHANBHON NeATeIbHOCTH;
PaLOHAIILHO OPTraHU30BaTh CBOE
HKOHOMHUYECKOE TTIOBEACHHE B KaUueCTBE
areHTa PHIHOYHBIX OTHOILCHUI,
AHaIN3UPOBATh U OOBEKTHBHO
OLICHMBATb IIPOLIECCHI U SBIICHUS,
OCYIIECTBIIAIONIHNECS B paMKax
HalMOHAILHON YKOHOMUKH B IIEJIOM U

OTACIBHOIO MPECANPUATHA B HaCTHOCTH.

OpPHEHTHPOBATHCS B yueOHOM,
CIPaBOYHOU W HAYYHOI JUTEpaType.

Mapbs MBanoBHa — oMpaboTHUIA. OHa TpaTHT 1O 15 MUH. Ha CTUPKY pyOaIiku U 1o 45 MUH. — Ha
MBIThe OKHa. Hapucyiite TuHMIO IPOU3BOICTBEHHBIX BO3MOXKHOCTel! Mappu 1BaHOBHBI B pamkax 9-Tu
yacoBoro padbouero aus. Kak u3sMeHUTCS rpadyK, €Ci B pe3yIbTaTe COBEPIICHCTBOBAHHS TEXHOIOTHH
Ha MBIThE OKHa Mapbs MiBaHOBHA cTaHeT TpaTUTh 20 MUH.?

B sxonomuke npousBoautcs 200 Teic. T Mosioka U 300 ThIC. T MIIICHUIIBI. AJTbTEPHATUBHBIC H3ACPKKH
MPOU3BOJCTBA MOJIOKA = 5. HaliTh MakCHMalbHO BO3MOKHBIN BBITYCK MIIEHHUIIBI TOCIIE YBEIHICHUSA
BBIyCKa MoJsioka Ha 10%.

®dyHkIus cipoca Ha 6iaro Qd = 15 — P, dyHkums npemnoxenus Qs =—9 + 3P. Onpenenute
paBHOBeCHE Ha PbIHKE JaHHOTO OJara. Uto mpou3oiieT ¢ paBHOBECHEM, eclii 00beM cIipoca
YMEHBIINTCS Ha | eMHUILY IIPHU JIF0O0OM YpOBHE LIeH?

3aBHCHUMOCTh CIIpOCca U MpeAIoxKeHus BeipakeHa Gopmynamu Qd = 94 — 7P, Qs = 15P — 38. Haiitu
PaBHOBECHYIO LIEHY M paBHOBECHBIH 00bEM npoaax. Uemy paBeH nedUIUT MK U30BITOK TOBapa MpH
1ieHe 4 pyosis 3a eAUHUILY TOBapa?

B pesynbrate pocta niensi ¢ 4 10 7 nomni., 06beM cipoca Ha ToBap X ynai ¢ 1000 mo 800 mTyxk.
Omnpenenure KO3QQUIMEHT 3TACTUYIHOCTH CIIPOCa IO IIEHE.

Ilena na ToBap A Bbeipocna co 100 mo 200 gen. ex. Crpoc Ha 3ToT ToBap ynai ¢ 3000 mo 1000 mTyk.
Crpoc Ha ToBap B BeIpoc ¢ 500 1o 1000. Ompenenute Ko3QPUIUSHTHI 31acTHYHOCTH ToBapa A u B. O
KaKHuX KO3 PHUIIHESHTaX UIET pedb?

Koaddumment nepexpectHoit anactuanoctr Ex/y = (-2). Llena toBapa Y pasna 100 y. e. Onpenemnure
cnpoc Ha ToBap X, ecliu IieHa ToBapa Y yBenuuutcs Ha 10 %, a nepBoHadanbHbIA crpoc Ha ToBap X
pasen 80 T.

Branenen HeOOIBIIOTO Mara3uHa €XXeroHo IIaTUT 3 ThIC. y. €. apeHpl, 20 ThIC. y. €. 3apaboTHOMI
mwiatel, 100 ThIC. y. €. 3a chipbe, 10 THIC. y. €. 3a anekTpodHepTrHio. CTOMMOCTh YCTaHOBJICHHOTO
obopynoBanus cocrapisier 200 ThIC. y. €., CpoK ero ciayx0sr 10 siet. Eciiu Obl 3TH CpeicTBa OH
MOJIOXKHJI B OaHK, TO €XKEToHO Moydal Ovl 16 ThIC. y. €. qoxoaa. Onpenenurte OyxXrairepckue U
9KOHOMHYECKHUE U3TECPIKKH.

N3BectHO, uto mipu L = 30 mocturaercst MaKkCUMyM CPETHET0 NMPOAYKTA TPYAA, M TAKOE KOIMYECTBO
pecypca no3BoisieT pupme npoussecty 120 enunun npoaykuun. Kakum Oynet npenensHbli NpogyKT
TpyJa, €ciu 3aHATo 29 eaunull Tpyaa?

®upma maarur 200 ThIC. py0. B Mecs 3a apeHty obopynosanus U 100 TeIc. py0. 3apabOTHOM MIIaTHI.
ITpu 3TOM OHa UCTIONB3YyET TAKOE KONUYECTBO TPYAA U KAllUTaNa, YTO UX NpeAeIbHbIE MPOAYKTHI
cooTBeTcTBeHHO paBHHI 0,5 u 1. Vcnons3yeT nmu pupMa onTHMaibHOE coueTaHne (pakTopoB
MIPOM3BOJICTBA C TOUKH 3PSHHUS MAaKCUMH3AINN TPUOBITH?

®upma paboTaeT Mo TEXHOJIOTHH, XapaKTePHU3YIOLIeHcs IPOU3BOACTBEHHON GyHKIMeH . Bo ckombko
pa3 yBEIHYHUTCS BBHITYCK MPOAYKIINH (PUPMOIL, €ClT OHa B 4 pa3a yBEJIMUIHT HCIIOJIE30BaHUE 000MX
pecypcoB?

Oynk1ys o0mux maepxkex pupmsl umeet Bua TC=30Q — Q2. Dra pupma peanmsyeT NpoayKIHIO Ha
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PBIHKE COBEpIIEHHOH KOHKypeHIuH 1o 1ieHe 90 py6. IloacunTaiiTe, KaKyto OHa NOIy4YaeT NpHObLIL?
Omnpenenure, Kakoil 00beM JIy4llle BBITYCKaTh IMPEIIPHUITHIO, IPOJAIONIEMY TOBAp IO IIeHe, paBHOIt 15
y. €., 1 IMEIOIIEMY CIICYIOLIHE 3aTPaThl HAa IPOU3BOICTBO U PEANTN3aLUI0 IPOLYKIUH (CM. TaOIuILy).
OmnpeznenuTe MaKCHMAaIbHYIO TIPHOBLITH.

Q 0 1 2 3 4 5 6 7 8 9 10 11

TC 50 65 75 84 92 102 114 129 148 172 202 252

Q,=50—P Q. =2P-1

Crpoc Ha IpOTyKIMIO KOHKYPEHTHOH OTpaciu , a IPEAJIOKEHUE

Ecnm y ogHOH (GUPMBI OTpaciii BOCXOIAIINH y9acTOK KpUBO# npeaenbHbIX usnaepxkek MC = 3Q + 5, To
TIPH KaKuX [IeHe U 00beMe IPOn3BoICTBa (pupma OyIeT MaKCUMHU3UPOBATH MIPHOBLIH?

®dupma 1Mo Mpomu3BOICTBY aBTOMOOMIICH MproOpesia MpoKaT y CTaleTuTeHHON hupMbl Ha cymmy 1500
TBIC. IOJUL., TIOKPHIIIKA y IIMHHOTO 3aBojia Ha cyMMy 600 TBIC. TOIUI., KOMIUICKTYIOIIHE Y Pa3IMIHBIX
dupm Ha cymmy 1200 ThIC. JOJUI., BRIIDIATHIIA 3apabOTHYIO IUIaTy CBOMM padboumm B pazMepe 1000 ThIC.
noiut., morpatmwia 300 THIC. TOJUT., Ha 3aMEHY U3HOLICHHOTO 000pYIOBaHUS U MIPOAaia H3TOTOBICHHBIE
200 aBToMoOwmIIeit HTo 30 THIC. JOJUT. KAXKIBIH, IpU 3TOM pHOBLIH GupMbl coctaBmia 400 ThIC. TOII.
Omnpenenuts BETHYHHY JOOABICHHON CTOMMOCTH aBTOMOOMIBHON (pUPMBL.

Ecnu B 9K0HOMEKE CTpaHbI pacojiaraeMblil IMUHBINA 10X0 cocTaBisAeT 550 MIIp. JOMJI., YUCTHIE
uHBeCTUIUH — 70 MIIPA. TOJUIL., TOCYIapCTBEHHbIE 3aKYIIKHA TOBApPOB M yCIyr — 93 Mipa. 101.,
KOCBCHHBIC HAJIOTH — 22 MJIP/. JOJUIL., JIAYHbIC cOepexeHust — 13 MIIpA. A0JI., aMOpTU3aIust — 48 MIIp/.
JIOJIL., DKCTIOPT — 27 MAPJ. TOJUL., UMIOPT — 15 mupa. momn. Onpenenuts BBII.

B pe3ynbrare pocta cOBOKYIHBIX pacxoaoB HoMuHanbHbIM BBII cTpansl B 2009 r. cran paBen 5250
MJIpJ. 10Ju1., U Temn u3menenus BBII no cpasuenuro ¢ 2008 r. coctasui 5%. U3BecTHO, uTo B 2008 T.
HoMuHaneHBIH BBIT 0611 paBen 4600 mupa. o, a aedustop BBII — 1,15. Onpenenure a3y nuukia u
temn uHIsIIAN 2009 T.

[MotennmansHeii BBIT coctasmsier 500 muipa. gosut., paktudeckuit BBIT — 455 mapa. moimt., a
(axTrdeckuit ypoeHb 6e3paboruisl — 10%. Korna dakruueckuit BBII cokparuincs Ha 20%, ypoBeHb
6e3paboruibl Beipoc Ha 9,1%. Onpeznenure BennunHy koddduipenta OykeHa u eCTeCTBEHHBbIH
ypOBeHb 0e3pa0OTHIIBI.

Oynkuus coepexxennit umeet Bug S = -50 + 0.1Y, aBroHomuble naBectuimu | = 25. Kakum Oyner
PaBHOBECHBII yPOBEHb HALIMOHAILHOTO NPOU3BOJICTBA 1 goxona Y? a) Ha ocHoBe aToii dyHKIMK
coctaBbTe (DyHKIIHIO TOTpedsieHus. 0) [TosicHITe B3aMMOCBS3b IBYX METOJ/IOB OTIPEACIICHUS] PABHOBECHS
JIOTHYECKH, AaHATUTHICCKH U TPaPIUSCKI

OOBeM NpOU3BOJICTBA B IIEXe B MPOoNIIoM Mecsiie coctasui 6500 1. Best mpousBeieHHast potyKuus
ObuTa po1aHa B TOM ke Mecsiie. Llex BbImycKkaeT TOJIbKO OAMH BU MPOIYKIUH.

Ilena equHUIBI BEITyCKaeMoi 1iexoM npoaykuuu cocrasisiet 14 000 py6. Cpennecncodnas
YHCIICHHOCTh PaOOTHHUKOB 11€Xa 3a MPOLUIBII Mecsll coctaBmia 524 yenoseka. OnpenenuTe
MIPOU3BOJUTENILHOCTD TPY/Ia B ICHEKHOM U HATYPaJIbHOM BBIPAKEHHUU.

21. CpenHeromoBasi CTOMMOCTh OCHOBHBIX MPOU3BOACTBEHHBIX (hoHI0B coctaBmia 1200 Teic. pyo. B
TOM YHCJIE 3/IaHUs U coopyxkeHust 337 Thic. py0., 000opymoBaHue B MamuHbl 743 ThIC. pyo0., Mpoyne
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¢donzst 120 THIC. py6. HOpMa amopTH3anuy COOTBETCTBEHHO onpeiesieHsl B 2,5%, 8% u 5%.
Paccunrarh CTpyKTYpy OCHOBHBIX NPOU3BOJICTBEHHBIX (JOHJIOB ¥ F'OOBBIE AaMOPTH3ALIUMOHHBIC
otuncienus. [1o 3qanmsaM 1 npounM (GOHZOM aMOPTHU3ANNS HAUYNCIIUIACH THHEHHBIM METOAOM, a MO0
000pyIOBaHUIO M MAIIMHAM METOJIOM YMEHBIIAEMOT0 OCTaTKa (K03 OUIIHEHT YCKOPEHHS B3STh
PaBHBIM 2).

22. CkopocTh 000poTa 00OPOTHBIX CPEICTB COCTABIIET 6 000OPOTOB 3a TOMI, 00BEM peaTN30BAHHON
TIPOAYKITNH TIPEOIPUATHS 33 TOA COCTaBMI 854 THIC. pyO.

OnpenenuTs CyMMY JCHEKHBIX CPEACTB, HAXOISAIIUXCS B 000poTe (GUPMEL.

23. B pe3ysbTaTe peKOHCTPYKLUH Ha NPEANPUSITHN YBETUUUTCS 00beM npousBocTa Ha 20% u
coctaBuT 25600 en. PaccunTarh, kKak U3MEHUTCS] CEOECTOMMOCTD €JMHUIIBI IPOYKIUH, €CIIH 10
PEKOHCTPYKIMK oHa cocTaBisiia 1050 py6., yCIOBHO-ITOCTOSIHHBIC PACXObI B CE0ECTOMMOCTH
cocTaBiAoT 60%.

24. PaccyMTaTrh YUCTYIO NPUOBUIb OPraHNU3alMu, €CIIU LieHa Pealn3alii eMHULIBI TPOIYKIuKN — 267
py6., B T.4. HIIC, obmmas cymma 3atpar 3a mecsi — 15000 pyo. O6bem mpoussoactea — 100 enummI
MPOIYKIIUH.

25. BrIpydka oT peanu3anuy NpoayKuuu coctaBmia 219 muH. py6. [lomHas cebectonmocts — 168 MITH.
py6. Omnpenenure peHTa0EIPHOCTD PEaTM30BaHHON POIYKINN

3agaHus KaK 3aKPbITOM, TAK U OTKPBITOH TecTOBOMH (opMBbI.

3amanue 1 (ykaxuTe OIMH BapUaHT OTBETA).

[Tpenocrasisisi 0OIIECTBY 3HAHHS O COLHANTBHO-3KOHOMHYECKOM MOBE/ICHHUH JIIOJIEH U UX TPYIII,
9KOHOMHUKA BBITTOJIHSET GbyHKIHIO.

BapuaHnTs! OTBETOB:

1) TeopeTrueckyio

2) MPaKTHYECKYIO

3) METOONIOTHYECKYIO

4) UACONOTHYECKYIO

3aganue 2 (YKaKUTe OWH BApHAHT OTBETA).

Ha panHux 3Tanax 3KOHOMUYECKOTO pa3BUTHS OOIIECTBA, KOT/Ia YEJIOBEK MOJHOCTBIO 3aBUCHUT OT
OKpYXXaIoWIeH cpelibl, UMeJl MECTO TEXHOJIOTHUECKHUH CIIOcO0 MPOM3BOACTBA.
BapuaHThl OTBETOB:

1) npucBauBarommit

2) mpocToii

3) npousBoAAIIMI

4) MOCTOSIHHBIH

3amanue 3 (YKaXXuTe OIMH BapHaHT OTBETA).

Boubiiie Bcero ycnoBusM COBEPILIEHHONW KOHKYPEHIIMH COOTBETCTBYET PHIHOK ...
BapuaHThl 0OTBETOB:

1) nureHuIs!
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2) cTanu

3) yeayr mapruKMaxepeKux

4) aproMmoGmIelH

3amanue 4 (BEIOCpHTE HE MEHEE IBYX BapHAHTOB).

Oco0eHHOCTSMH PBIHKA C MOHOTIOIMCTHIECKOH KOHKYPEHIIHEH SBIISFOTCS ...

BapuaHTbl OTBETOB:

1) HamuYre MHOYKECTBA MPOAABIIOB U IOKYIIATENIeH

2) BIMSIHUC Ha YPOBEHD 1ICH B IOBOJBHO Y3KUX PaMKax

3) oTcyTCTBHE TOBAPOB-3aMCHHUTEIICH

4) HecoBepIlIeHHAS HHPOPMHUPOBAHHOCTH MPOIABIIOB U MOKYyMATENei 00 YCIOBUSIX PhIHKA
3ananue 5 (BBIOEpHTE HE MEHEE IBYX BapHAHTOB).

Ha rpaduke nokazana monenb «AD—AS» (COBOKYIHBII CIIPOC — COBOKYITHOE MPEIOKECHUE).
Ecnu xpuBas COBOKYITHOTO CIIpoca IepecekaeT KPUBYIO COBOKYITHOTO MPEATIOKEHUS Ha
TOPU30HTAIHHOM Y4acTKe, TO yBEJIMUEHHE COBOKYITHOTO CIIPOCa ...

BapuaHTh! 0OTBETOB:

1) yBeNM4UT peansHbli 00beM IPOU3BOICTBA

2) He U3MCHUT YPOBHS LICH

3) He U3MEHHT peabHOr0 00beMa IPOU3BOICTBA

4) MOBBICHUT LICHBI

3ananue 6 (BBIOEpPHTE HE MEHEE IBYX BAPHAHTOB).

WHBecTuMY B 3a1aCHI ...

BapuaHTs! OTBETOB:

1) oCyIIECTBIAIOTCSI € EbIO CTIIAKMBAHUS KOJIeOaHUi 06EeMOB IPOU3BO/ICTBA MIPH HEU3MEHHOM
o0BeMe poIax

2) OCYIIECTBIISIIOTCSI B CBA3U C TEXHOJIOTUIECKUMH OCOOECHHOCTSMH IPOM3BOICTBA

3) cBsA3aHBI ¢ pacxoJaMHu JOMAIIHHX XO3IHCTB HA MPUOOPETEHHE IOMOB, KBAPTUD

4) cBsi3aHBI C paCHIMPEHUEM IIPUMEHIEMOr0 OCHOBHOTO KallUTaja

Bnanets

METO/IaMHU U IIPUEMaMU aHAJIN3a
SKOHOMHUYECKUX SIBJICHUI U TPOLIECCOB
Ha YPOBHE YKOHOMHKHU B LIEJIOM U Ha
YPOBHE OTIEJIBHOIO IPEAIPUATHS;
IIPaKTUYECKUMMHU HAaBBIKAMU
HCIO0JIb30BaHUS YKOHOMUYECKUX
3HAHWUM Ha IPYTruX JUCLUILIMHAX, HA
3aHATHUAX B ayJUTOPUU U HA IIPAKTHKE;
Ha OCHOBaHUM TEOPETUYECKUX 3HAHUN
NIPUHUMATD PELIECHUS HAa YPOBHE
3KOHOMMKH B LIEJIOM U Ha YPOBHE
OTZIETbHOTO IIPENIPUSTHSI,

Keiic-3aganusi, cocrosiime U3 oNMcaHusi CHTYalliH H BOIIPOCOB K Heid.

Keiic 1

B rocynapcTBe ApaeHus ypoBeHb HHQIIALMH 32 IOCIIEIHHE TPU I'0/1a COCTABII COOTBETCTBEHHO:
100 %, 130 % u 1o uroram texymero roga — 150 %. PeanbHblil ypoBeHb 00bEMa IPOM3BOCTBA 32
paccMaTprBaeMBbIii IEPUO/] CHU3HWIICS B IIATh pa3 U cTabMIn3nupoBaiIcs B 3Tol Touke. Bemnunna

TOCyAapCTBEHHOI'O A0JIra Ha Ha4aJI0 MOCJICAHEI0 B pacCMaTpuBacMOM NIEPHUOJC Iro/la paBHa 200 arpam,

HOMHHAJIbHAS CTaBKa MPOIEHTA 110 KOTOpoMy paBHa 35 %.

CocrosiHue OI0/pKeTa XapaKkTepH3yeTcs TAaK)Ke TeM, YTO HOMHHAIIbHBIE TOCY/IapCTBEHHbBIE PacXo/ibl 0e3
IUTaTexXeH mo oocIykuBaHuio gonra Beipociu Ha 100% u mo uroram mocuenHero roga cocraBmim 50
arpoB, HOMHHAJIbHbIE HAJIOTOBbIE MTOCTYIUICHHSI CHU3UIIMCh U COCTaBHIIM 3a Mocieanuit roa 80 arpos.

3ananmue 1:

HommunanbHas BenmnunHa CAJIBJI0 rOCYJapCTBEHHOT O 6}0)1)KeTa HaHHOﬁ CTpaHbl B TCKYHIEM I'OJly paBHA
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CaMOCTOSTENILHO PUOOpPETaTh,
YCBaWBaTh M IPUMCHSITh
SKOHOMHYECKHE 3HAHUS, HA0II01aTh,
aHATU3UPOBATH U OOBSCHATD
SKOHOMHYECKHUE SIBJICHUS, COOBITHUS,
CUTYAaIHH.

arpos.
3ananue 2:

OKOHOMHUYECKAs CUTYaIHs], CIOKHUBIIASCS B ApACHUH, HA3bIBACTCH ...

1) crardusmueit

2) crarnanuei

3) cmagom

4) ecTecTBeHHOI HHIAINEH

3ananue 3:

B usmepeHun UTOroB 5JKOHOMHYECKO AEATEIHLHOCTH 33 TOT WIIM MHOM NEPUOJ] BDEMEHHU CYILECTBYIOT
HOMHHAJIbHBIE U peajibHbIe CTOMMOCTHBIE BeJTMYUHBL. K mocineaHum oTHOCSTCS ...

VYKakuTe OJUH BApUAHT OTBETA

1) ypoBeHb 6e3paboTHIIbL, TEMIT HHGIISALMHY, 3HaueHHe KoahpuimenTs OykeHa

2) o0uias BeTMYUHA TOXOA0B FOCYAapCTBEHHOTO OIOKETa, BEIMYMHA NPOLIEHTOB, UIYIINX Ha
o0ciyKMBaHHE BHEIIHETO J0JITa, M3MEHEHUE 3apa00THOM IJIaThl HAEMHBIX paOOTHHKOB 0e3 yueTa
W3MEHEHHS YPOBHS IICH

3) 1OXOAbI TOCYAAPCTBEHHOTO OI0/KETa OT TAMOXKCHHBIX IOIIINH, yIIIAYMBAEMbIE 110 BHEITHEMY JJONTY
MPOLICHTHI, BBIIIATEI MATEPHHCKOTO KaluTana B OyyIieM, Ha IEpUO TPEX JIeT

4) obmye pacxo/pl rOCYapCTBEHHOTO OI0KETa, MOCTYIUICHNS OT YIIaThl KOCBEHHBIX HAJIOTOB,
W3MEHEHHE TTEHCHH U COLMANBHBIX TTOCOONH OTHOCHTENBEHO NPOLUIBIX IIEPHOIOB C YUSTOM HHICKCA
MHQ TSN

Keiic 2
Cripoc ¥ npeyIoKeHUE Ha CUTapeThl OMMCHIBAIOTCS

P, =50- P =10+
yPaBHEHHSAMH: d Qﬂr u 2 Qs , rie Pd — niena cnipoca, Ps — niena

npeioxenns, Qd — 06beM crpoca, QS — 06beM npeioxeHus. [ ocy1apcTBo, UMest BO3MOXKHOCTb

PETYIUPOBAHUS PEIHOYHOTO IEHOOOPA30BaHMUS, PEIIIIIO UCTIONH30BaTh KOCBEHHBIH METO]

PETYIUPOBAHUS — BBECTH HAJIOT B pa3Mepe 2 JIeH. SAUHUIIBI ¢ KaXKI0W eIMHUIIBI IIPOJJAHHOTO TOBapa.

3aganmue 1:

IToroGHOE BMeEMIaTeIsCTBO FOCYIapCTBA B MPOIECC PHIHOYHOTO IEHOOOPa30BaHus MpecielyeT Hemb ...

VKaXuTe OJUH BapUaHT OTBETA

1) yBenn4ueHHU IPOU3BOJCTBA U MOTPEOICHNS CUTapeT

2) CHWKEHHS IPOU3BOJCTBA U MOTPEOICHUS CUTapeT

3) moanepkaTh MOTpeOUTENEH cUrapeT

4) noanep>kath NPOU3BOJUTENEH CUTapeT

3aganue 2:

[TomoOHOE BMEMIATEIhCTBO TOCYIAPCTBA B PRIHOYHOE IIEHOOOpAa30BaHUE TIPUBEICT K CIBUTY KPUBOM
u PaBHOBECHOTO 00bEMa MPOJIaK.

BriGepure He MeHee ABYX BapHAHTOB
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1) cokpaieHuo
2) npenanoKeHus BOPaBoO BHU3
3) yBeTMYEHUIO
4) mpeUToKeH IS BIICBO BBEPX

3ananmue 3:

B pesynbTaTte rocy1apCTBEHHOTO BMEIIATEIbCTBA B IIPOLECC PHIHOYHOTO [IEHOO0Pa30BaHUsI MyTEM
BBEJ/ICHHS HAJora OI0KeT OyIeT OMOIHEH Ha CYMMY JIeH. eJUHUIL.

Keiic 3.

W3BecTHO, YTO B OOIECTBEHHOW )KU3HI YKOHOMHUYECKHE OTHOIICHHUS 3aHUMAIOT 0c000€e MeCTO,
(hopmHpYst CBOUM COJEPIKAHUEM, B TOM YHCIIE, THIT 3KOHOMUYECKON CHCTEMBbl. DKOHOMHKA KaK
XO03sIICTBEHHAsI EATeNIbHOCTh O0IIECTBA UMEET CBOU MPUYMHBI M 0COOCHHOCTH, SIBJISIOILIUECS
NpeIMETOM U3y4YEHUS] MHOTUX YYCHBIX Ha MPOTSHKEHUH MOCIEHUX THICSYEIICTHH.

3amanue 1 (ykaxxure OUH BapUaHT OTBETA).

OCHOBHOW IPHUYNHON BOSHUKHOBEHHUS U PA3BUTHS SKOHOMHYECKUX OTHOIICHUH SBISIETCS
OoutpIneil acTy O1ar, Ha3bIBAEMBIX Y KOHOMHYECKUMHL.

BapuaHTh! 0TBETOB:

1) penkocth

2) HEOTrPAaHUYCHHOCTh

3) rcuepmaemMocTh

4) matepuasbHas Gpopma

3ananue 2 (BBIOEpPHUTE HE MEHEE IBYX BAPHAHTOB).

HpI/IMepaMI/I 9KOHOMHYCCKHX 6.]'[8.1“, KOTOPBIC OTIINYAIOTCS CBOMCTBOM PEAKOCTU, MOT'YT CIIYXKHUTD ...

BapuaHnTs! OTBETOB:

1) necHble pecypchl

2) KOHTUIIHOHED

3) conHeuHbIi CBET

4) Bo3ayX

3amanue 3 (YCTaHOBUTE COOTBETCTBHE MEXIY OOBEKTaMU 3a/IaHUs U BapUAHTAMHU OTBETA).
YcTaHOBUTE COOTBETCTBHE MKy Ha3BAaHHUSMH CTaIHi OOIIECTBEHHOTO MMPOU3BOJICTBA H UX
coJIep )KaHUEM.

1. [TpousBoACTBO

2. Pactipenenenue

3. [MoTpebnenune

BapuaHTbl 0TBETOB:

1) mporiecc Co3aHus MOJE3HOTO MPOIYKTa

2) ompeJielieHHE JOJIU KaKI0TO YeI0BEKA B IIPOU3BEIEHHOM IIPOIYKTE

3) ucnonb30BaHUE CO3AHHBIX MATEPUANTBHBIX M JYXOBHBIX OJIar U YCIIYT VIS YAOBIECTBOPEHHUS
YeJIOBEYCCKHX MOTPEeOHOCTEH
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JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
4) mpouecc oOMeHa OJIHUX MPOIYKTOB Ha APYTHE
Keiic 4
CpenHss CTONMOCTh  OCHOBHBIX CPEACTB MPEANPHUATHS MO TPYIIA B TEKYIEM IOy COCTaBIsIa (B MIITH.
py0.): 3manHus — 25, coopykeHus — 5, MamuHEI ¥ 00opyaoBaHue 50, B TOM YHCIIe yCTAaHOBJICHHOE B
Hagane roga - 10.
Hopma amopTu3anuu 11 TacCHBHOW YacTH COCTaBIsAeT 5%, st akTuBHOM — 15%. Meton
aMOPTH3aLUWH — INHEHHBINA. J{71s1 HOBOTO. PaboTatomiero 1 rox o0opynoBaHus, MPUMEHICTCS METO/
CYMMBI YHUCJIC JICT.
UYucneHHOCTh paboTAONINX Ha MPEIIPUATHH IPUBEACHA B TaOIHUIE:
Kareropus UKCcneHHOCTb, Yell. CpennemecsyHas 3apaboTHas miara, pyo.
OcHoBHBIE paboyne 50 25000
BcnomorarenbsHble pabouune 30 22000
PykoBogurenn 10 40000
CrieIuaancTsl 12 35000
| Cmyxarmue 2 20000
CrpaxoBbIe B3HOCY B TOCYAapCTBEHHBIC BHEOIOKETHBIC connanbhbie (hon sl — 30%.
I'opoBoii 06bpeM npousBozcTBa coctarisieT 1000000 equnur npoaykuuu. Ha npon3BoAcTBO €MHUIIBI
MPOJIYKIUH 3aTPAYCHO ChIPbS, MAaTEPHAIOB B U SHEPTETUYECKUX PECYpCOB Ha cyMMy 152 py6. npoure
3aTpaThl — B CTPYKTYpe cebecTonMOocTH cocTaBisioT 20%.
Best mpoxykiust Opla peanm3oBaHa 1mo cpenHeit nere 250 py0. 3a enuHUILy.
Paccunraiite GpoHn00TAATY, TPOU3BOANTEIBHOCTD TPY/Ia, CEOECTOMMOCTD €IUHUIIBI TPOTYKIINH,
NPUOBUTH NPEIIPHUATHS, KPUTHYSCKHHN BBITYCK (0 YCIIOBHO-TIOCTOSIHHBIX pacXxooB — 25%),
PeHTa0eIbHOCTh MPOAYKIHH.
3HaTh OCHOBHBIE METO/IbI MCCIIEAOBAHNUH, [Tepeuens TeM JuIs TOATOTOBKH K 3a4€Ty O JUCHUILINHE «[IpON3BOICTBEHHBIH MEHEIKMEHT). ITpousBoaCTBEHHBIH
UCTIOJNIb3YEMBIE JIJISl OIIEHKH ITPOEKTOB; MeHeKMEHT Kak Teopusi, IPaKTHKa U UCKYCCTBO ympaieHus. CymHocTs ynpasieHus. OCOOCHHOCTH | MEHEDKMEHT

9KOHOMHYCCKOC COACPIKAHUEC, DTAIIbI,
AJITOPUTMBI PACYCTOB IJIA
MMpeABApUTEILHOTO TEXHUKO-
9KOHOMHUYECKOTO 000CHOBAHUS ITPOCKTOB

YIPABJICHYECKOH  JCSATENIBHOCTH B YCIOBHAX  IPOMBINUIGHHOrO  mpou3BoacTBa.  IIpenmer
YIPABJICHYECKOH ACATEIHHOCTH.

OOwias XapakTepUCTHKa OpraHW3alMd M €€ PECypCOB: JIIOAW, TEXHOJIOTHs, MaTepHallbl, KalluTall,
undopmanms. IIpocteie u cioxHble opranuzanuu. dopmanbHble W HeQOpMalbHBIE OpraHU3allMy.
KomMMmepueckue u HEKOMMepUECKHe OpraHu3allyy.

OO6ume acmekTsl B paboTe PyKOBOAWTENSA:  COACpXKAaHWE, pONH, (YHKIHHA  YIIPABICHUS.
WudopmannoHHbIe, MEXINIHOCTHBIE POJIM PYKOBOIMUTEINS, POJIH, CBI3aHHBIE C IPUHATHEM PELICHUH.
CprKTypa U BUABI IIPOU3BOACTBEHHBIX MIPOMECCOB. HpOCTBIe U CJIOXHBIC IIPOU3BOACTBCHHBIC
NPOLIECCHl.  «Y3KHe» MecTa NpPOMU3BOJCTBEHHBIX IPOIECCOB M  METOABl WX  YCTPAaHCHHS.
[TponsBoCTBEHHBIE NOTOKK M IPUMEHEHUE METOJI0B JIOTUCTHKH JUIS KX ONTUMH3ALIH.

OyHknus  mIaHupoBaHWs.  MeToasl  AKOHOMHYECKOTO  IUIAHMPOBAaHMS UM IPOTHO3MPOBAHUS.
AJNBTepHATHBBI U BBIOOP CTPATETHH, BO3MOXKHOCTH HCIIOIb30BaHUS MaTpUIbl BOCTOHCKOW TPyMIIBL.
Opranuzanysi BHYTpUQUPMEHHOTO TUIAHMPOBAHUSI HA NPEANPUSTHN YepHOH MeTasurypruu. OcHOBHBIE
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3JIEMEHTHI U NPOLEeypbl OM3Hec-TIaHupoBanus. Opranuzanyus O10KETUPOBaHHS Ha IPEATIPUSITHH.
bu3Hec-IaH MHBECTUIIMOHHOTO MPOEKTA: CTPYKTYpa U MOPSJIOK €ro COCTABICHHS B YCIOBHUSIX YEPHOH
Metamuryprun. SWOT -anamus.

KanmranoBinoxxeHns Kak OCHOBHAsl Pa3HOBHUAHOCTb MHBECTHIMH B YCIOBHAX YEPHOW METAJUTYPrHH.
[TpoekTpoBaHWE KaIHWTAJIOBIOXKEHHH: HOBOE CTPOUTENBCTBO, pACIIMPEHUE, PEKOHCTPYKIHWA,
TEXHUYECKOE ITePeBOOPYKeHNE mpon3BoacTBa. TOO mpoekTa.

KommMmepueckast OLEHKa WHBECTHIHMOHHBIX IPOCKTOB B UYEPHOH METAUyprMH B COOTBETCTBHU C
metogukoit  UNIDO. TIlokazatenn ¢(uHAHCOBOW  yCTOWYMBOCTH TIPOEKTA:  PEHTAO0CITHHOCTH,
000paunBaeMOCTh, TUKBUIHOCTb.

KomMMmepueckasi OlLieHKa WHBECTHUIMOHHBIX IPOEKTOB B YEpHOH METaJUlyprMd B COOTBETCTBUH C
meromukoii UNIDO. Ilokasatenn 3((eKTHBHOCTH NpOEKTa: MNEPHOA OKYIaeMOCTH HHBECTHUIIHH,
YHUCTBIH AUCKOHTHPOBAHHBIN JIOXO/1, BHYTPEHHSISI HOPMa NMPUOBUIN MPOEKTa.

Opranuzanusi BHYTPUGHPMEHHOTO IUIAHMPOBAaHMS B LeXaX YEPHOH METaUIypruu: TeKyllee Hu
orepaTHBHOEe IulaHupoBaHue. [Ipow3BoxacTBeHHas mnporpamma. IlmaHel-rpaguku: HOONEpalMOHHBIE
rpad MKy, CKOJB3SIIUE U TOCTOSHHO JeHcTBYIomue rpaduku. JucneTanpoBaHue.

YcnoBust 06e3yOBITOYHOCTH METALTYPIHYEeCKOrO TPOM3BOACTBA. [IpOM3BOACTBEHHass HporpaMma u
rpadux Oe3yObiTouHOCTH. Touka Oe3yObITOUYHOCTH. MeTOonpl Map)KMHAJIBHOTO aHalli3a W OCHOBEI
MPUHATHS KPATKOCPOYHBIX YIIPABICHYECKUX PEIICHUH M0 00beMaM IMPOU3BOICTBA MIPOTYKIUH.
Ilposepounviii mecm:

OkoHoMu4ecKast 3PPEKTUBHOCTh HHBECTUIIMOHHOTO MPOEKTA TPEJII0JIAraeT OLUEeHKY:

a) 3 pEeKTUBHOCTH ISl OTJIENIBHBIX OTpaciell 9KOHOMUKH, (PUHAHCOBBIX MPOMBILUICHHBIX TPYIIIL,
00bEANHEHUI U XOJIIUHIOBBIX CTPYKTYD;

0) ahexTHBHOCTH IIPOEKTA JUISl KAXKIOTO M3 YUYACTHUKOB (IIPEANPUSTHI-YIaCTHUKOB, aKIINOHEPOB,
0aHKa, JTJM3WHIOBO KOMIIAHWH U JID.);

B) 9(G(eKTUBHOCTH Y4acTHs FOCYJapCTBA B MHBECTULIMOHHOM MIPOEKTE C TOUKHU 3PEHHMSI TIOXO0B U
pacxosioB OIOKETA;

r) 3pPeKTHBHOCTH MPOEKTa C TO3UINH BIHSIHUS HA YKOHOMHUKY PErnoHa.

bromxkeTHast 3)peKTHBHOCTH MHBECTUIIMOHHOTO ITPOEKTA MPE/II0JIaraeT OLEeHKY:

a) 3 GEeKTUBHOCTH MPOEKTA C TO3UIINHU BIHMSIHHUS Ha SKOHOMUKY PErHOHa.

0) aphexTHBHOCTH IPOEKTA ISt KAXK/IOTO M3 YUYACTHUKOB (IIPEANPUSTHH-YIaCTHUKOB, aKIINOHEPOB,
0aHKa, TM3WHTOBOW KOMITAaHUH U JIp.);

B) 3(ppeKTHBHOCTH I OTAECTBHBIX OTpacieil SKOHOMUKH, (PMHAHCOBBIX MTPOMBIIIJICHHBIX TPYII,
00BeTMHEHNH W XOJIIUHTOBBIX CTPYKTYD;

T) 3 PEeKTUBHOCTH YyJIaCTHsI TOCYIapCTBA B HHBECTHIIMOHHOM IIPOEKTE C TOUKH 3PEHHS JOXOJ0B U
pacxoaoB OroKeTa.

Kakue nokazatenn He0OX0ANMO paccUHUTATh JUIl KOMMEPYECKOH OIIEHKH 3 (EKTUBHOCTH IPOEKTA:
a) IPUTOK JICHEXKHBIX CPEACTB;
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0) canb0 peaNbHBIX JICHET;

B) KO3()(HDUIMEHT AUCKOHTUPOBAHUS;

I') TIOTOK peajbHBIX CHET;

1) CaJIbI0 HAKOIUICHHBIX PEaJbHBIX JICHET.

ITpuTOKOM ICHEKHBIX CPEACTB OT MHBECTHIIMOHHON AEATEIPHOCTH Ha3bIBAIOT:

a) CPEACTBA, MOMYIECHHBIE OT Peai3alliy WU ITPOJaKH OCHOBHBIX (DOHIOB HA ITOCIIETHEM IIIare
MPOEKTa;

0) cyMMy MHBECTHLIU, HEOOXOIUMYIO ISl TPUOOPETEHUsI OCHOBHOTO KanuTaita 1 000POTHBIX CPEACTB,
HEOOXOAUMBIX /IS 3aIlyCKa MPOU3BOJICTBA;

B) HapalllcHUE PE3YNIbTATOB CallbJI0 PEAIbHBIX JEHET IO IIaraM IpoeKTa;

I') BBIILIaTa MPOLIEHTOB M0 OaHKOBCKOMY KpPEIUTOBAHUIO.

UYTo OTHOCHTCS K IPUTOKAaM (OTTOKaM) JCHEXKHBIX CPEJICTB OT MHBECTUIIMOHHOM JIESITENIbHOCTH:
a) MPOLICHTHI TI0 IOJATOCPOYHBIM U KPATKOCPOYHBIM KPEAUTAM;

0) KpaTKOCPOYHBIC KPETUTEI,

B) ITOKYTIKA U MpoJiaka 000pyI0BaHNS;

T') OKYTIKA 3€MJIH;

JT) TIOTaIlIeHHE 3a/I0JKEHHOCTH TI0 KpeuTaMm;

€) HeMaTepHaJbHbIC AKTHUBHI;

) aMOPTH3AIINS;

3) IPUPOCT 0OOPOTHOTO KAMHUTAJIA.

UYTo OTHOCHUTCS K IPUTOKAM (OTTOKaM) AEHEKHBIX CPEJICTB OT ONEPAIIMOHHOM JIESTeTHHOCTH:
a) KpaTKOCPOUYHBIE KPEAUTHI, TOJITOCPOUHBIE KPEIUTHI,

0) MPOLEHTHI M0 KPATKOCPOYHBIM M JIONTOCPOYHBIM KPEIUTaM;

B) NOKYIKa ¥ NPOaxka 000pyI0BaHUS;

I') IIOCTOSIHHBIEC U3JIEPIKKY;

JI) IIOranIeHHe 330JDKEHHOCTH 10 KPeIUTaM;

¢) HeMaTepHallbHbIC aKTHBBI;

JK) aMOPTH3ALIHS;

3) IPUPOCT 0OOPOTHOTO KAaMHUTAJIA.

UTo OTHOCHTCS K IPUTOKAM (OTTOKAaM) AEHEKHBIX CPEICTB OT (PMHAHCOBOM JESTEIBHOCTH:
a) KPaTKOCPOYHBIE KPEIUTHI, TOITOCPOYHBIE KPEANTHI;

0) IPOIEHTHI IO KPATKOCPOYHBIM H JOITOCPOYHBIM KPEANUTaM;

B) MOKYTIKA U MPOJaka 000PyAOBaHMS;

T') HIOCTOSIHHBIE U3/IEPKKH;

JT) OTallIeHHE 3aJI0JPKEHHOCTH 10 KPEINTaM;
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€) HeMaTepHaIbHbIE aKTHBBI;
JK) aMOPTH3ALIHSL;
3) IPUPOCT 0OOPOTHOTO KamHUTAJIA.

IToTOK peanbHBIX ICHET ONPEIEISIETCS KaK:

a) MPOM3BEACHHE IPUTOKOB M OTTOKOB JICHE)KHBIX CPEICTB OT MHBECTHI[HOHHON U OTIEPAI[IOHHON
JEATEIFHOCTH B KaXKIOM IIEPHOJIE OCYLIECTBICHUS IIPOEKTa;

6) pa3HOCTB MEXly IPUTOKOM H OTTOKOM JICHEXKHBIX CPEACTB OT MHBECTHIIMHOHHON, OTIEPALIIOHHON U
(hPMHAHCOBOM JESITENLHOCTH B KaXKJIOM IIEPHOJIE OCYLIECTBICHHS TIPOEKTA;

B) Pa3HOCTh MEX/Y IPUTOKOM U OTTOKOM JICHE)KHBIX CPEJICTB OT ONEPaMOHHOI 1 prHAHCOBOM
JIESITETIBHOCTH B KA)KJIOM IIEPHOJIE OCYIIECTBICHUS NPOEKTa,;

I') CBOY BapuaHT OTBETA.

K ocHOBHBIM BHYTpeHHUM (haKTOpaM, BIMSIOIINM Ha HHBECTHLIMOHHYIO JESITEIIbHOCTh, MOKHO
OTHECTH:

Pa3meps! (MacmTabbl) opraHu3aIuu

CreneHb (PMHAHCOBOH YCTOHYIUBOCTH IPEATIPHATHS

AMOpTH3aIMOHHAsL, THBECTUIIMOHHAS M HAYYHO-TEXHHYECKasl IIOJTUTHKA

Opranu3annuoHHas npaBoBast (opMa IpeIIPUSITHSL

IlenoBas cTpaTerust OpraHU3aLuH

Opranuzanus Tpy/a U IPOU3BOJICTBA Ha MPEIIPUATHH -

10 MuBecTUIMM B pacIIMPEHUH JIEHCTBYIOIIETO MTPOU3BOICTBA MPEOaraoT:

a) pacIIMpeHne 3aKyNKH ChIPbS U MaTEPHAJIOB y TPAAUIIMOHHBIX IIOCTABIIHKOB;

0) IOYKOMIUIEKTOBAHHUE MITaTa PAOOTHUKOB;

B) BHECEHHE KOHCTPYKTUBHBIX M3MEHEHUI B MPOAYKIIHIO;

I) pa3BUTHE B paMKaX (pUPMbI MPOU3BOJICTBA, PA3IMYAIOIIMXCS BUJOM ITPOIYKIIUH.

YMmerh

MPUMEHATH DKOHOMUYCCKHUEC 3HAHUA TTPU
MOATOTOBKE TEXHHKO-3KOHOMHYECKOTO
000CHOBaHHSI POEKTOB

Ilpakmuueckue 3a0anus
OnpenenuTs 11e1eco00pa3HOCTh BIOKEHHUS CPEACTB B OpraHU3yeMBbIii OM3HEC-TIPOEKT IPH 3aaHHOM
CpOKE OKynaeMoCTH. VIcXOiHbIe TaHHbIE:




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMIMETEHITUN IPOrpaMMBbl
HaumeHoBaHEEe IOKaZaTen Bemaauna
1. HusecTHimu, ToiC. Je 3100
2. Jloxoasl OT NPOJASEH NPOIVKIHHE, TEIC. .8
1iirog 1200
24 rog 1300
3-irog 1900
4dirog 2000
3. Craexa NpoLeHTa H0 DAHKOECKHM KPEJHTAM:
litroa 7
2 rog 10
34irog 11
4t rog 15
4. Mngexc pocta neH, ko3pdunmesT:
l-firog 14
24iroa 15
34irog 16
4t rog 1,7
5. Cpox okymaeMocTH, JeT 4
2. OnpenenuTh CPOKH OKYIaeMOCTH POCTor U auckonTupoBanubiid, YIJI, ecnu 11 oT peanuzammu
MPOEKTa YBeMUINBaIOTC Ha 5% exxerogno. Hamor Ha mpu6suis — 20%. Caenats BEIBOIBI 00
SKOHOMHYECKON IeNIeCO00Pa3HOCTH peaTn3allii HHBECTHIIMOHHOTO MPOCKTA M0 MOJICPHU3AIIH
000pyIOBaHUsI.
ITokazarens Jo MmonepHu3anuun [Tocne MmonepHHU3au
Bripyuka ot ponax 1000 1500
W3nepxky, B T.4. 500 600
-IIepeMEHHbIE 200 250
-TIOCTOSIHHEIE, B T.U. 300 350
- - aMOPTH3aIuUs 150 170
CraBka nuckonTa (%) 12 10
WHuBecTHIN - 3000
CpoK 5KOHOMHUYECKOH KU3HU 7
npoekTa (JIeT)
No 3
[IpenmpusiTiie paccMaTpuBaeT /iBa aJbTEPHATUBHBIX MHBECTUIIMOHHBIX MpoekTa. Cpok ux peanusaruu 4
roga. MuB. 3aTpatsl coctaBisoT 100000 p. Obmras cymma YJIIT 150000 p mo kaxaomy npoekty. IloTox
WHB. 3aTPaT 10 ToJIaM pacIpenessieTcs CaeayonuM 00pa3oM:
1 mpoekT TpedyeT equHOBpeMEeHHBIX nHBecTHINi B cymme 100000 p.
2 mpoekT TpedyeT nepBoHadaibHbIX HHBecTHIMH 50000 p 1 50000 p B mepssIii rog.
Y11 mo oboum mpoekTaM HOpMUPYETCs, HAUWHAS CO BTOPOTO IojJla PABHOMEPHO IO TO/IaM B TCUCHUE
cpoka peanm3annu. CtaBka auckoHTa no npoextam 10%. Tpebyercs paccuntats Y/1/] o npoekram u
c(hOpMYITHPOBATH BHIBOJIBL.
Bnaners HAaBBIKAMU KOMIUIEKCHOI'O IOJAX0Ja IpU | 3adanusa Ha peuwienue 3a0ay u3 npogheccuonanbhoil 001acmu, KOMRIeKCHble 3a0aHUs

IOATrOTOBKEC TCXHUKO-3KOHOMHWYCCKOI'O
000CHOBaHUS MPOCKTOB,
YYUTBIBAOIICTO TCXHUYCCKUC,

Nel HpOHyKIII/IH OpeAnpuiaTus N MOJIb3YyeTCA OOJIBIINM CIIPOCOM U 3TO AA€T BO3MOKHOCTH PYKOBOACTBY
paccMaTpuBaTh NPOCKT YBCINUCHHUSA TPOU3BOANUTCIIbHOCTHU HPEANIPUATHA 34 CUCT BbBIITYCKa HOBOM
MPOAYKIHHU YyIKC 4EpE3 MCCAL. C aToit CJIBIO H€O6XO,HI/IMO CJICAYIOHICC:




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMbl

SKOHOMHYECKHE U COLMAILHEIE
MOCJIEACTBUS

croco0aMu IeMOHCTPAIINN YMEHHS
AHATM3UPOBATH CUTYAIIHIO

HaBBIKAMH W METOAUKAMH 0000IIIEHUS
pe3yIBTaTOB pPEIICHMUS,
9KCIEPUMEHTANBHON IS TeTbHOCTH;
croco0amMu OIEHMBAHKS 3HAYUMOCTH K
NIPaKTUYECKON IIPUTOTHOCTH
MOJIyYCHHBIX PE3yJIbTATOR,;
BO3MOXHOCTBIO MEXIUCIUTUTMHAPHOTO
MIPUMCHCHUS;

OCHOBHBIMH METOJIAMH PEIUICHUS 33134
B 00J1aCTH UHBECTULIMOHHOTO
MEHEIHKMEHTA;

PO ECCHOHATBHBIM SI3HIKOM
MIpeIMETHOH 001acTH 3HAHUS

JIOTIOTHUTEIBHBIC 3aTPAThl HA IPHOOPETEHUE TMHUU CTOMMOCTBIO = 425 ThIC. TOJUL.

YBenuueHue 000pOTHOTO KamuTaia Ha 94 ThIC. TOJT.

YBenudueHne 3KCIUTyaTallnOHHBIX 3aTPar:

a) pacxo[sl Ha OIJIATY TPyZa MepCOHaNa B epBbIi o = 116 THIC. JOJUT. U B JalbHEHIIEM OyIyT
yBeIMUUBaThCs Ha 10 ThHIC. JOJUI. €XKETOHO;

0) mpruoOpeTeHne UCXOTHOTO CHIPhS IS TOTIOHUTEIHFHOTO BITycka = 137 THIC. JOJUI. U B HalbHEHIIIEM
OyAyT yBENWYIHMBATHCS 110 3 THIC. JOJII. HA KAKAYIO | THIC. NOTIOIHUTEIHHOM MPOIYKINH;

B) IpyTHeE JOTIONHUTEIBHBIE €KETOIHBIC 3aTPaThl COCTABAT 40 THIC. HOII.

4. O0beM peanu3alii HOBOU MPOIYKIIUH 110 TOJaM COCTaBUT (ThIC. IIIT.):

ldirox 20
2iirog 22
3-Hrog 24
4firog 26
Sdirog 28
6-if rog 27
Tiirog 25

5. llena peanuzanun MpoayKuu B 1-i rox 30 1ot 3a eMUHUIY U OYAET €KETOTHO YBEININBATHCS HA
1,5 momn.

6. AMopTH3aIHs IPOU3BOUTCS PABHBIMU JIOJISIMHU B TEUCHUE BCETO CPOKA CIIyKOBbI 000py 10BaHHUSI.
Uepes 7 et peIHOYHASI CTOMMOCTh 000pyoBaHus cocTaBUT 14% 0T ero nepBOHAYaIBHON CTOUMOCTH.
7. 3aTpaThl Ha IUKBHJIAIMIO Yepe3 7 JeT cocTaBiT 10% OT prIHOYHON CTOMMOCTH 000PYIOBaHUS.

8. s mpuobpeTeHust 000py10BaHUS HEOOXOAUMO B3ATh JOJITOCPOUYHBIN KPEIUT, PAaBHBIN CTOMMOCTH
obopynosanus, o 13% rogoBeIX CPOKOM Ha 5 jeT. Bo3BpaT OCHOBHOM CyMMBI OCYIIECTBIIAETCS,
Ha4YMHAs CO BTOPOTO rojia (IUIaTeXH B KOHIIE T0J1a) PABHBIMHM IIATE)XKaAMH.

Hopwma noxona na xarmran 30%. Hanor Ha npu6suis 20%. CraBka nponienra (i) pasHa 21% n
paccunThIBaeTCs 10 Gopmyie:

i=a+b+c,

I7ie a — pa3Mep BAJFOTHOTO JICTIO3UTA;

b — ypoBens pricka JaHHOTO MPOEKTa;

C — ypOBeHb HHQJISIMU HA BAJIOTHOM PBIHKE.

i=10+ 3 + 8 (o ycnoBuio).

B kauecTBe poBepsieMBIX Ha pUCK (PAKTOPOB BEIOMPAIOTCS:

a) IOTIOJHUTENLHOE yBeHnYeHHe 0a30BbIX 00eMOB MPOAYKIINK Ha 1% €XeroaHo, HAYMHAsI CO BTOPOTO
roja;

0) yBesmueHHe IPOEKTHPYEMOro ypoBHs HHGsiumu 10 12%;

B) POCT BEJIMUMHBI JOMOIHUTEIBHBIX €KETr0HbIX 3aTpat Ha 40 ThIC. JTOJUI.

Onpenenurs:

Yucryro TMKBUAAMOHHYIO CTOMMOCTh 000pYI0BaHUsL.

D¢ dexT OT MHBECTUIIMOHHOM, ONIEPAlIMOHHON 1 (PMHAHCOBOH eI TEIILHOCTH.
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[ToTok peasbHbIX JICHET.

Canpo peanbHBIX JICHET.

Cayp10 HAaKOTIJICHHBIX PealbHBIX JICHET.

OcHoBHBIE TIOKa3aTenu 3¢ PpeKTHBHOCTH MPOEKTA!

a) YNCTHIA IPUBEACHHBIN TOXO;

0) HHIEKC TOXOTHOCTH;

B) BHYTPEHHIOIO HOPMY JOXOIHOCTH.

7. CoenaTh BEIBOJBI O BO3SMOXXHOCTH PEaNH3allii IPOEKTa U Pa3paboTaTh MpeUIOKEHHIS 0
MOBBILICHHIO €ro 3 PEKTUBHOCTH.

No 2

TpebyeTcs oLeHUTH 3P PEKTHBHOCTh HHBECTUIMOHHOTO MIPOEKTa. PaccunraTh mokaszatesu

3¢ PEeKTUBHOCTH HHBECTHIIMOHHOTO MpoekTa (nHaekc pentadensuoctd PI, NPV, IRR, DPP), cnenats
BBIBOJI O 1I€JIECO00PA3HOCTH €ro peaiu3anny. AKIIMOHEPHOE O0IIECTBO pacCMaTpUBaeT BO3MOKHOCTh
MPUOOpPETEHUSI TEXHOJIOTUIECKON TUHUH 110 MPOU3BOACTBY MPOAYKIIMU B KPEAUT. Y CIIOBUS JOTOBOPA
KpeauTa:

CTOMMOCTB TIPHOOPETaEMOT0 UMYIIIECTBA COCTABIAET 15 MiTH pyo

CPOK TIOJIE3HOTO HCIIOIB30BAHUSI 000PYAOBaHHS 5 JIET

Cpok JoroBopa 3 roaa, miara 16% romoBbeIx

aMOPTH3ALUS HAYUCIACTCS INHEHHBIM CIOCO00M

pasmep ctaBku Hic 18%, Hasor Ha pubHLTE 20%

ctaBka peduHancuponanus LIb PD 8 %

[Tocrne 3amycka B 9KCIUTyaTalui0 000y I0BaHMsI BRIPYUIKa OT peaqu3aluy IpoayKIuu (C HJIC)
cocrarysiet 19500 Thic.py0. /TOM., a TEKYIIHE 3aTpaThl 0€3 ydeTa IUIaThl [0 KpeauTy- 4,5 MIIH. py0./To.
B Ta6n1/1ue MPUBCACHBI JAHHBIC OIICHKU JOXOJHOCTH KaluTajaa JJisd }IaHHOﬁ KOMIIaHUHU:

Bup xanurana CroumocTh Kanuraia, % Jouns B o01ieit cymme kan
%
BaHKOBCKHUI KpEAUT 20 0,3
Cpe/cTBa YacTHOTO HHBECTOpA 18 0,3
CoOCTBEHHBIC CPEICTBA 23 0,4

Ne 3

B pesynbTare npoBeieHHBIX OPraHU3allMOHHO-TEXHUYECKUX MEPONPUSTHH B LIeXe

3aTpaThl Ha TOMINBO CHU3STCA Ha 5%.

roZI0BOM 00BEM MPOM3BOJICTBA yBEIHUHUTCS Ha 15%.

I'otoBoit 00BbEM MPOU3BOACTBA JI0 PEKOHCTPYKILMH - 2,5 MIIH. T.

Onpenenurs:

MOJIHYI0 ce0ecTONMOCTb | T IPOJYKINH 10 PEKOHCTPYKIINH;

MOJTHYIO CE€0ECTOMMOCTH | T IPOIYKIMH TIOCIIE PEKOHCTPYKIINY;

TOJIOBOY DKOHOMUYECKUH 3P PEKT OT M3MEeHEHUsI Ce0ECTOMMOCTH.

| | J10 PEKOHCTPYKIMH | nocje peKOHCTPYKIMH | 101 |
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HaunmeHoBaHme cTaTeid KOJI- eHa, | cym KOJI- eHa, | cymMma |
BO, T pyo./ | ma, BO, pyo./e | , pyo. noc
ejl. pyé. | T . T.
pac
X.
()
3amaHo B MPOU3BOACTBO: -
ChIpbe B OCHOBHEIE MaTEPHAIIBI 1,164 4786, 1,164 4786,
0 0
Hmoczo 3a0ano - - -
I. Otxoms! 1 oTepH (-) 0,164 568,1 0,164 568,1 -
7 7
Hmozo 3a0ano (-) omxoowt u 1.000 - 1,000 - -
nomepu
I11. Pacxozpl o mepeneny -
3.1 Jlo6aBouHbBIE MaTEepHAIIBI - - 27,3 - -
3.2 TommMBO TEXHOIOTHYECKOE - - 44,6 - -
3
3.3 DHepreTuueckue 3aTpaThl - - 143, - -
56
3.4 ®oHp orIaThl Tpyaa - - 112, - 0,7
71
3.5 Enunslii conuaabHBIN HAI0T - - 29,3 - 0,7
1
3.6 CmeHHOE 000pyIOBaHHE - - 68,9 - 1,0
1
3.7 Texyuruii peMOHT U - - - 0,8
COJIepKaHNUE OCHOBHBIX CPEIICTB 776,
27
3.8 PaboTa TpaHCIOPTHBIX IIEXOB - - 53,6 - -
7
3.9 AmopTuzanus - - 119, - 1,0
82
Hmozo pacxodoe no nepedeny - - -
4. OO0menpon3BOICTBEHHBIE - - 62,4 -
pacxojsl 5
5. KomMmepueckue pacxoabl 246,
13

HToro nmotHasi cedeCTOUMOCTh
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Ne 4

I'-u C. — Mo10/10#1 1 aMOMIMO3HBII PYKOBOIUTENb, COBCEM HEAABHO Ha3HAUYEHHBIN Ha JOJKHOCTD
¢uHAHCOBOTO AMpeKTopa «CMeTacy, HeOOIBIIOW KOMITAHUH, NMEIOIIei KOTHPOBKY Ha (poHmOBOM
omuprxe. C. paccMaTpuBaeT 3TO Ha3HAYCHHE KaKk BpeMEHHOE, KOTOPOE TIO3BOJIUT eMy HaOpaTh OIIbIT, a
MIOTOM TIepeiTH B Ooiee KpyIHYIO opraHu3anmo. Ero HamepeHne — mepeiT B APYTyI0 KOMIIaHUIO
yepe3 3 roa, 9ToObI Ha TOT MOMEHT aKIMHU KoMmaHuK «CMeTac) BBICOKO KOTUPOBAIHCH. Benencraue
atoro, C. 0cOGEHHO BOJHYET, YTOOBI OTYETHAS IPUOBLTH KOMITAHHH K TOMY TpeTheMy (1 TIociIeiHeMy
IUISL HETO) TO/y CTajia Kak MOXHO Gosee BbICOKO#. Kommanust «CmeTac» HeIaBHO MOOHITH30Baa
$300.000 ¢ moMOMIBIO BBITYCKA aKIMii C JIbIOTHBIM PAa3MEIEHHEM, U IUPEKTOPA PACCMATPUBAIOT TPU
BapHaHTa UCTIOJIBb30BAHMS ITHX JeHer. PaccMarpuBarotes Tpu npoekta (A, b u B), a1 kaxmoro us
KOTOPBIX IOTPeOyeTCs HeMEIEHHas 3aKynKa obopyaosanus Ha cyMmmy $350.00. MoKHO OCYIIECTBHUTE
TOJIBKO OJIMH MPOEKT, © 000PYI0BaHHE IO KAXKIOMY MPOEKTY MPOCIYXUT TOJBKO B TEUYCHUE
npeHa3HaYeHHOI0 eMy CpoKa, 6e3 octaTouHOi croumMocTd. C. OTHaeT NpennodTeHne npoekTy B, B
CBSI3U C €0 MaKCUMaJbHOM HpI/I6I>IJ'II>IO B TCUCHUC TPETHLETO roja. O[[HaKO, OH HC XO04YC€T OG'I)SICHHTI)
peanbHBIX MIPUYUH TOTO, TOYEMY OH OTIAET MPEAIOUTEHNE IIPOEKTY B, 1 ,l103TOMY, B CBOEM OTUYETE OH
PEKOMEHIOBAJ PEeCEAATENI0 IPOCKT B M3-3a caMoii BRICOKOi BHyTpeHHei craBku goxoxa (IRR).
[TpuBoauTCS NTOTOBAsK TAOIHMIA U3 €r0 OTUETA.

[Ipoekt  YucThIi MOTOK JEHEKHBIX CPELICTB IRR

o roaam ($ TeIC.)

A (350) 100110104 112 138 160 180 27,5

b (350) 40100 210 260 160 26,4

B (350) 200 150 240 40 33,0

IIpencenarens KOMOAHUK IPUBBIK K TOMY, YTOOBI TPOEKTH PACCMATPHUBAIIUCH C TOUKH 3PEHHSI CPOKA MX
OKYyHHa€MOCTH U y‘IETHOﬁ CTaBKH JOXOAHOCTH KaHHTaHOBJ’IO)KeHHfI, 1, COOTBETCTBEHHO, Y HETO
BO3HHKAIOT MOJI03peHNs OTHOCHTENBbHO IRR Kax MeTona 0T00pa MHBECTULIMOHHBIX MMPOEKTOB. B cBs3M ¢
3THM TIpeCeaaTelhb MONPOCHI ITOrOTOBUTH HE3aBUCUMBIH oTdeT. CTonMocTh KanuTana - 20%,
00opyoBaHNEe aMOPTH3HPYETCs 110 MPAMOINHEHOMY MeTory. Heo6xommmo:

a) HallTh CPOK OKYMaeMOCTH MHBECTULIMH JJIs KaXKA0T0 MpoekTa (5 6asioB)

6) naiit ARR s kaxkmoro npoekra. (5 6aios)

(HUtoro: 10 6ayoB)

3HaThb

OCHOBHBIE OIPENIETICHHS U IOHITHS B
00J1aCTH MPOJIBIKEHUS PE3yIbTATOB
Hay4yHO-MCCJIeI0BATENbCKON U
MHHOBAIIMOHHON JESITSIIFHOCTH Ha
PBIHOK,

OCHOBHBIC KOMMep‘IeCKI/Ie nu
HEKOMMEPUYECKHE CIIOCOOBI
NPOJABMIKEHMS PE3YIbTATOB HAYYHO-
HCCJICIOBATEILCKOM M HHHOBAIIMOHHOM

Ilepedens BOpoCoOB:

PBIHOK Hay4HO-TEXHUYECKON NMPOAYKIMHU: YYaCTHUKH, OCOOEHHOCTH.

Crioco0b! TpoIBMKEHHST HAYYHOH MPOJIYKIMH Ha PHIHOK.

@DakTophbl, BAUAIOLIME HA HHHOBALMOHHYI0 AKTUBHOCTb B OpraHU3alluy.

DakTophl, CAEPKUBAIOLIME MIPOLIECC CO3AAHN NHHOBaLMi B Poccuu.

VHHOBanMOHHAsT KOMIAHHUSA KaK CyOBEKT PBIHOYHONH HKOHOMHKH: CYIIHOCTb, CTaIudl Ppa3BUTHS,
KJIacCH(UKAIHSL.

Craany MTHHOBAIIMOHHOTO IIPOIIecca, UX MPOJODKUTEIFHOCTD, CTPYKTYpa 3aTparT;

IIponBuxenue
Hay4HOH MPOAYyKLUU




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

JESITEIbHOCTH Ha PBHIHOK;
IKOHOMHUECKHUE (PAKTOPBI,

CIep> KUBAIOIIIE MPOIIECC CO3TaHUs
uHHOBaui B Poccnm;

(hakxTOpPHI, BIUAIOMINE HA
MHHOBAIIMOHHYIO aKTUBHOCTD B
OpTraHU3aIHH.

0COOCHHOCTH, CTaINH Pa3BUTHS U
OCHOBHBIC BU/JIbI HHHOBAIIMOHHBIX
KOMITaHUH;

CTPYKTYpPY 3aTpaT Ha pa3In4YHbIX
CTaIUAX HHHOBAIIMOHHOT'O IPOLICCCA,

YMmerb

o0CyXJath M BBIOMPAaTh HMCTOYHUKH
(buHAHCHPOBaHUS HMHHOBAITMOHHBIX
IIPOEKTOB;

aHAJIN3UPOBATh PpHUCKH pu
MPOABWKEHUH PE3yIbTaTOB HAYYHO-
HCCIIE0BATENbCKON U MHHOBALMOHHON
JESITeIbHOCTH Ha PBIHOK.

IlepeueHb BOIPOCOB:

1. ®opMbI 1 HCTOUHUKH (PUHAHCHPOBAHUS HAYYHO-HUCCIIEJ0BATEIbCKON U MHHOBALIMOHHOM
nesresnbHocTH. OCOOEHHOCTH BEHYYPHOTO (hMHAHCHPOBAHUSI.

2. AHaJu3 PUCKOB TPH NPOJABIKCHUH PE3YJIbTATOB HAYYHO-HUCCICAOBATEIbCKON U HHHOBAIIMOHHON
JeATEeIbHOCTH Ha PHIHOK. BUBI pHCKOB M CIIOCOOBI yIpaBICHUSL.

Bnagers

- CIIOCOOHOCTBHIO HCTIONB30BATH OCHOBEI
SKOHOMHYECKHUX 3HAHHUH IPH OLICHKE
3¢ PEKTUBHOCTH PE3YIIbTATOB HAYIHO-
HCCIIeI0BATEIbCKOW M HHHOBAIIMOHHOM
JIeATeIbHOCTH HA PHIHOK.

[TepeueHs BOpoOCOB:

1. MeTozmonorust OIEHKH CTOMMOCTH OOBEKTOB HHTEJIEKTYaJIbHOW COOCTBEHHOCTH.
2. [TonsiTHE ¥ KPUTEPUH KOMMEPIHAIN3YEMOCTH MHHOBAI[HIOHHOTO TIPOEKTA.

3. bu3Hec-11aH MHHOBAIMOHHOTO NPpoeKTa. OCHOBHBIE TIOHATHS U Pa3/IeIbl.

OK-3 — cnocoGHOCTHI0 K KOMMYHHKAIIMH B YCTHOIM M MICHMEHHO# (hopMax Ha PyCCKOM W HHOCTPAHHOM SI3BIKAX JUISl PEIEHHS 321a4 MEKJIMYHOCTHOIO M MEKKYJILTYPHOTO
B3auMOJeHCcTBUS

3HaTh

- 6a30BbI€ JEKCHUECKHE €IUHUIIBI 110
M3y4eHHBIM TeMaM Ha HHOCTPaHHOM
SI3BIKE;

- 6a30BBIe rpaMMaTHIECKHE
KOHCTPYKIINH, XapaKTepHBIE JIIIs
YCTHOM U IMCBMEHHOH peuy;

- TMHIBOCTPAaHOBEUECKUE U
COLIMOKYJIbTYpPHbIE OCOOEHHOCTH CTpPaH,
H3y4aeMOro sI3bIKa.

OrneHouHbIe cpecTBa s 3adeTa (1 kypc)
CooTHecHTe CI0Ba U BBIPAXKEHUS C UX PYCCKUMM YKBUBATICHTAMHU
VcnpaBpTe rpaMMaTHiecKue OMIMOKH B KaXKJIOM U3 MPEATIOKESHUH.
Bri6epute npaBmIIbHBINH OTBET HA BOIIPOCH! JINHTBOCTPAHOBEAYECKOTO XapaKTepa
OrneHOYHBIE CpeCTBa IS DK3aMeHa (2 Kypc)
IIpouuTaiiTe TEKCT U 03arIaBbTE €TO
2. BpinosiHUTE UTOTOBBIHM TECT
O6pazern HTOroBoro tecra

3amoJHUTE NPONYCKU. BriOepuTe OIMH BapHAHT OTBETA.
1. ShameonyouNick! You never do any work! You are so ................ !
a) hard-working

MHocTpaHHBIH A3bIK




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

b) lazy
c) shy
d) self-confident

2. I don’t like cooking. I prefer to buy ready-made food in the nearest .............. .
a) cookery

b) newsagent

c) butcher’s

d) baker’s

3. The Fenders don’t go in for sports. But every morning Mr. Fender and his son James exercise with the
a) puck

b) dumbbells

c) ski slope

d) raft

4. When I travel I usually book tickets ................... .
a) early

b) fast

¢) in advance

d) slow

5. What a pity! Julia broke her leg and now sheis ........................ .
a) on leave

b) unemployed

¢) dismissed

d) on sick leave

6. Thelevelof ................... is really very high in this city.
a) unemployless

b) unemployful

) unemployment

d) unemployed

VYMmeTh

- YUTaTh U U3BJICKATh HHOOPMAIIHIO U3
AOaNTUPOBAHHBIX MHOA3BIYHBIX
TEKCTOB;

- JIeJaTh KpaTKue COOOIIESHUS

OrneHouHbIe cpezcTBa Ayt 3a4deTa (1 Kypc)

HquHTaﬁTe TEKCT U ONPECACIIUTE, ABJISACTCA BHICKa3bIBAHNEC UCTUHHBIM HUJIN JIOKHBIM.
HOHOJ’IHI/ITG JUAJIor, UCTIOJIb3Y S NMPEAJIOKCHHBIC HUKE PECTINIMKH

CocraBbTe IJIaH OTBETa K OJTHOM U3 MPEJIOKEHHBIX TeM




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

(Ipe3eHTaLM) HA HTHOCTPAHHOM SI3BIKE;
- opopmitsiTh MHGOPMAIHIO B BUJE
IIICHMEHHOTO TEKCTA.

OrneHOuUHBIE CpeACTBa A 9K3aMeHa (2 Kypc)
[IpouuTaiite TEKCT U 3aNIOTHUTE MPOMYCKU MOIXOSIIUMHU MO CMBICITY CIOBAMH
Brimmmere npeayiokeHus U3 TEKCTa, IepeIarolirie er0 OCHOBHYIO HIICI0
3. Pacnionoxure yacTu nuchMa B IPAaBUILHON NOCIEA0BATEIBHOCTH
O06pa3zern HTOroBOro TecTa
7.Nancy’s hair .................... long and wavy.
a) are
b) is
c) am
d) were

8. The Nileis ................. river in Africa.
a) the longest

b) longer

c) long

d) longest

9. Where .............. your father ................. ?
a) do, works

b) does, works

¢) do, work

d) does, work

10. Look! Mike and Fred ..................... football in the yard.
a) are playing

b) play

¢) playing

d) is playing

11. Max and Roberta ....................... yesterday.
a) don’t go shopping

b) didn’t went shopping

¢) didn’t go shopping

d) doesn’t went shopping

Bnaners

- HaBbIKAMHU YCTHOM U NUCbMEHHOU
pe4M Ha HUHOCTPaHHOM SI3bIKE;
- OCHOBHBIMU BUJAMU YTEHUS

OneHouHbIe cpencTBa s 3a4eTa (1 Kypc)

CocraBbTe COO6H_ICHI/IC 110 npeajlaracMbIM TEMaM, ONMUPasACh HA OCHOBHBIC JICKCUYCCKHUE BbIPAXKCHUA

[IpouwnTaiiTe TEKCT U HAAUTE OTBET HA BOMPOC K TEKCTY




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

(u3yuaroree, IOMCKOBOE U
IIPOCMOTPOBOE);

- npuéMaMu epeBo/ia aanTHPOBAHHBIX
HWHOSI3BIYHBIX TEKCTOB;

- HOpMaMH PEYeBOr0 ITHKETA.

Bribepure permuky, HanboJee MoIXOAAIIYI0 K CHTyalluy OOICHHS

OrneHOUHBIE CpeCTBa A 3K3aMeHa (2 Kypc)

Hammummre coobmenue mo teme (300-500 rmed 3HaKOB)

CrenaiiTe mTUCEMEHHBIH ITEPEeBO TEKCTA

3. Pacnono)kuTe peruIiKy Juaiora B JOTHISCKOH MOCIIeI0BaTEIbHOCTH
OO6pa3zern HTOroBoro TecTa

| R my basketball team yesterday at 5 o’clock.
a) supported

b) support

C) was supporting

d) am supporting

2. Intwo weeks Ann ..................... .
a) will get married

b) is getting married

¢) got married

d) gets married

3. When the match ..................... over, I ......oooiiiiinn, to my friend Ali.
a) will be, will go

b) is, go

c) will be, go

d) is, will go

4. Insomeyears [ ......................... to travel around the world.
a) can

b) should

c¢) will be able

d) must

5. How .............. time do you need to repair my car? — Two hours.

d) alittle

3HaTh

- CTPYKTYPY u COJZIEp>KaHue
MEKKYJIbTYPHOTO B3aUMOJIEUCTBUS;

IlepeueHb TEOPETUUECKUX BOIIPOCOB K 3aUETY:
CTpyKTypa U COCTaB KYJIbTypOJIOTHYECKOTO 3HAHMSL.

KynbTryponorus u
MEXKYJIbTYPHOE




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl
— CyTb II€HHOCTHO-CMBICIIOBBIX CrpyKTypa COBPEMEHHOH KyJIbTYpPOJIOTHH: TEOPHUS KYJIBbTYPBI, HCTOPHUS KYJIbTYpbI, hunocodus B3aUMoO/IeiicTBUE

OTHOIIEHUI B MEXIMYHOCTHOM
KOMMYHHUKAIINY;

— MaTepHaIbHYIO U IyXOBHYIO POJIb
KYJIBTYPbI B Pa3BUTHH COBPEMEHHOTO
o0111ecTBa;

— IBIDKYIINE CUIIbI U 3aKOHOMEPHOCTH
KyJIBTYPHOTO Mpoliecca,
MHOI'OBapUaHTHOCTb KyJIbTYPHOI'O
mporiecca.

KYJIbTYPBI, COLIMOJIOTUS KYJIBTYPBL.
Kynsrypantpononorus.

TeopeTrndeckast 1 IPUKIIaIHAS KyIbTypPOIOTHSL.

MeTob! KyIbTypOJIOTHYECKOTO HCCIEIOBAHMUS.

[onsTHE KYNBTYPHI U €€ HYHKINH.

Kynstyporenes.

Kynbrypa, npupoaa 1 DUBHIH3ALHSL.

KynbTypa Kak MHpP CMBICIIOB ¥ 3HaKOB. SI3BIK M KOJBI KYJIbTYPBI.

DopMBI KyIBTYpbI: MU(OJIOTHSI, PEIUTHs, UCKYCCTBO, HayKa.

KyneTypHast kapTuHa Mupa.

Mopdosnorust KynbTypbl: MaTepHalbHast U JyXOBHasl KYJIbTYpHI.

CyOKynbTypa U KOHTPKYJIbTYpa.

MaccoBas u anuTapHas KyJiabTypa.

OyHKINH, IEHHOCTH ¥ HOPMBI KyJIbTYPHI.

Tumomnorus KyneTypsl: quxoTomus «BocTok — 3amamy.

Oo6mectBenHO-UcToprdeckas mkona (H. 5. Jarmnesckuii, O. llnenrnep, A. ToitHOHN u 1p.).
Harypamiactudeckas mkona (@. Humre, 3. @petin, K.I'. FOur, b.K. ManunoBckuit u ap.).
Commonornueckas mkona (T. Omumor, I1. Copoxun, A. Bebep, T. ITapconc u ap.).
CrpykrypHO-cuMmBosmdeckas 1mkoda (P. Coccrop, 3. Kaccupep, K. Jlesu-Ctpocce u ap.).
Amntpononornyeckas mkoia (3. Tainop, A. Jlanr, Ix. @peiizep, A.H. Becenosckuii u ap.).
KoHuenus «urpoBsix KyasTyp» (M. Xeiisunra, X. Oprera-u-Taccer, E. ®unku 1p.).
MeXKyIbTypHbIE KOMMYHHKAIIUH.

KynbTypa, TMIHOCTH M OOIIECTBO: aKKYJIbTYPALU U ACCUMMUIIIIHS.

CouunanbHble HHCTUTYTHI KYJIbTYpPHI.

NHKynbTypanys 1 Couamn3aus.

Monenu KyabTypHOI yHUBEpCATH3ALNH.

Mecro u posis Poccnu B ainanore KynbTyp ¥ MEPOBOH KYJBTYpE.

HanmonanbsHoe cBoeoOpasme pycCcKoH KyJIbTyphl: MECCHAHCKOE CO3HAHME.

CraHoBieHue u pa3BuThe KynsTyphl Ha Pycu B IX — XVIII Bekax: u3 KyIbTypHOU U30ISAINH K
UHTErpaliy ¢ €BPONEHCKON KyJIbTYpOH.

Ponp mraaOCTH B pycckoii KyipType XX Beka.

Jlnanor KyibpTyp B pycckoM HcKyccTBe «CepeOpsiHOTO BeKay.

KyneTypHas MmonepHu3aIms.

I'moGansHBIE TPOGIIEMBI COBPEMEHHOCTH.

KynbTypa B COBpEMEHHOM MUDE.

Tecr:
KynbeTyposorus kak cucreMa 3HaHHH O KyJbTYpe U3y4aeT:




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

A) 00pa3 )XU3HH JII0eH;

B) KxynbTypHBIN ypOBeHb Jt0eH;

B) menespsr MupoBOH KyIbTYPHI;

I') cumBox 3HAUeHUS apTe(haKkToB.

ITpn ceMHOTHYECKOM TOAX0/IE K N3YyUCHHUIO KyJIBTYPEI 0c000€ BHUMAaHUE 00paIaeTCs Ha:
A) IBUXKYyIINE CHIBI KyJIBTYPHI;

B) HOpMEI M1 caHKIINY;

B) cuMBOIIBI 1 3HAKK KYJIBTYPBI;

I') pyHKIME KyTBTYpBI B OOLIECTBE.

IIpenmerom n3ydeHHs KyIbTypOJIOTHH SBISIOTCA:

A) Teopuu pa3BUTH O0ILECTBA, KYJIbTYPHBIEC AIIOXH;

b) B3auMOCBsI31 MEXAY pa3IUuHBIMH UCTOPHYECKUMH TIEPHOAAMH;

B) Monenu KynbTypsl, IEHHOCTH, HOPMBI, YEJIOBEUECKOE TIOBECHUE;

I') MupoBast XyJO)KeCTBEHHasl KyJIbTypa, MaHephl TIOBEJICHUS YelIOBEKa B OOIIECTBE.
Hcnonp30BaHUE HCTOPUIECKOTO METOa MCCIIEAOBAHNUS KyJIBTYpPBI IPEATIoNaraeT 0coboe BHUMaHHE K
N3Y4ICHUIO:

A) posu BBIIAIONINXCSI TMIHOCTEH B HCTOPUH KYJIBTYPBI;

b) renesuca, pa3BuTH I1 yracaHus KyJIbTYPHBIX SIBICHHH BO BPEMEHH;

B) BO3MOXHOCTH pecTaBpaniil aMATHUKOB KyJIbTYDBI;

I') anTHYHOM KyJIBTYPHI.

Merto nccneoBaHus, IPUHATHIA (GYHKIIMOHAIBHOW IIKOJIOH, — 3TO:

A) aHaM3 MPOYKTOB KU3HEEATENILHOCTH,

B) Benenne nHabmroneHus 3a 06pa3oM KHU3HU COOOIIIECTRA;

B) Benenne sxcriepuMeHTa HaJl HCCIIEIYEeMBIMH IPYIIaMUy;

I') pa3MpInenne Hax 00BEKTAMU MHpa PUPOIBI M MUPA YETIOBEKA.

K npenmeTHOMY MOJIIO KYJIBTYPOJIIOTHH HE OTHOCHTCHL. .

A) KynbTypOBEJICHUE;

b) ncuxonorust KyJnbTypsl;

B) conmosorus;

I') 6orocnoBre KyIbTYpHL.

HOJ’Iy‘IeHI/IC IEHHOCTHBIX Cy)I(,HCHI/Iﬁ SIBIIIETCS TJIaBHOM ICIIBIO METOZa UCCIICAOBAHUA KYJIbTYPBI.

A) CTpYKTYpHO-(pYHKIITHOHAIEHOTO;

B) ucropudeckoro;

B) dunocodckoro;

I') kommapaTuBHOTO.

B 3aBucuMocTH OT 11eneii KyIbTypOJIOTHYECKOTO MTO3HAHUS B TPEIMETHON 001aCTH KYIbTYpPOJIOTHH
BBIJICJIAIOT TEOPETHUECKUH, (QyHTaMEHTAIBHBINA U YPOBHH.

A) KOMITapaTHBHBIN;

b) smnupuyeckuit;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

B) nuaxponuueckuti;

I') npuknagHoit.

KyneTypy obmmecTBa 1 ero cyOBEKTOB H3y4aceT:

A) cCOMOJIOTHS,

b) KyneTypHast aHTpONONOTHS;

B) xymeTyponorus;

I') pumocodust KynbTypHI.

B cootBeTcTBHH C 3aadaMu KyJIbTYPOJIOTHIECKOW HAYKH BCE €€ 3HaHWS MOAPA3ICIIIOTCS Ha 1BA BUIA
— (yHIaMeHTabHbIE U 3HAHUS.

A) IpuKIagHbIE;

B) ropunuueckue;

B) Texaugeckue;

I') negaroruueckue.

Kyneryposnorudeckoe 3HaHHe BOCTpeOOBaHO:

A) aKoioruei;

B) Teopueii cuctem;

B) reorpadueii;

I') momaTonorueii.

N3y4yenue HpaBOB M 00BIYaEB HAPOIOB HEOOXOANMO JUTA:

A) obecnieueHne MEXKYIbTYpHOH KOMMYHHKAIINH;

B) ocBoeHNS HOBBIX TEPPUTOPHIA;

B) npocaerieHns oTCTaIbIX HAPOIOB,;

I') noBwIIeHNs] COOCTBEHHOTO KYJIBTYPHOTO YPOBHSI.

Kyneryposorus onupaercs Ha JOCTHXESHUSA HayK.

A) HCTOPHUECKUX;

b) MmaTemaTnueckux;

B) Guonornveckux;

I') momMTHYECKHX.

Craryc KyJabTypOJIOTHH COBPEMEHHON CHCTEME HayK ONpeIeNseTCs:
A) nucronb30BaHUEM €€ METOIOB 1 BHIBOJIOB B IPYI'MX OTPACIIAX I'YMAHUTAPHOTO 3HAHUS;
b) Bxitouennem kypca «Kynbryposiorun» B 00pa3oBaTeIbHBIN MPOIECC;
B) npomomxuTensHOM UCTOpHEH;

I') HpaBCTBEHHBIM M 3CTETUYECKUM COZEP)KaHHUEM KYJIbTYpPOJIOTHH.
B3anMocBs3b KyJIbTYPOIOTHH B COLMOTIOTHH TPOSIBIIETCS B:

A) o01ieli TeHeaoruuy;

B) cxomHBIX METOAX MCCIIEIOBAHNUS;

B) TokecTBe Hay4YHBIX BBIBOIOB;

I') enquHOl TEPMUHOJIOTHH.

K HaykaM, ¢ KOTOPBIMH KOHTAKTUPYET KYJIBTYPOJIOTHS, YTIyOJIsisi CBOM ITPEACTABICHHUS O KYJIbType, He
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OTHOCHUTCH...
A) noruka

B) dpumocodus

B) commomnorus

I') atHOTpadus.

K maykam 00 o0mux acrekrax 4eJI0BEYeCKOl NesTeIbHOCTH, 0€3 OTHOCHUTENFHO K e€ IpeaMeTy,
OTHOCSITCA HayKH.

A) S5KOHOMHIECKHC;

B) uckyccTBoBeaueckue;

B) Texaudeckue;

I') kynpTyponoruueckue.

I'maBHOE OTNIMYME KYJIBTYPHOIl aHTPOIOJIOTHH OT KYJIbTYpPOJIOTHH 3aKIII0YAETCsl B TOM, YTO KyJIbTypHas
AQHTPOTIOJIOTHSI HOCUT TI0 IPEUMYILECTBY XapaxTep.

A) IpaKTHUYECKUii;

B) o6o0maromnmii;

B) peTpocneKTHBHBII;

I') moHMMAaFOIIIHH.

[TpuknagHas KyJIbTYpOJIOTHS U3yJaeT:

A) SBOIOLUIO TEOPETHIECKOW KOHIICTIINH;

B) 3axoHOMEpHOCTH KyJIBTYPHOTO IPOLIECCa;

B) HapoaHOe TBOpUECTBO;

I') noBcenHeBHas MpaKTHUKA JTIO/EH.

IIpenMeToM UCTOPUYECKON KYJIbTYPOJIOTUH SIBIISETCS:

A) IPOUCXOKICHNS YEJI0BEYECKOTO pa3yma;

B) cTpykTypa coBpeMeHHOH KyIbTYpOJIOTHH;

B) nepcnieKTuBBI KyJIbTypHOTO Pa3BHUTHS;

I') aBoronInsl KyIBTYPHBIX (POPM.

YMmerh

— 00ImaThCs C MPEACTABUTEISIMU APYTUX
KyJbTYp, UCIOIb3Ys IPUEMBI
MEXKKYIbTYPHOTIO B3aUMOJIEHCTBUS;
— pemaTh 3a1a4y MEXXIMYHOCTHOTO U
MEXKKYIbTYPHOTI'O B3aUMOJIEHCTBUS;
— aHaIM3UPOBATh MPOOIIEMEI
KYJIbTYpPHBIX IIPOIIECCOB;

— IPUMEHATH MTOHATHIHHO-
KaTeropuabHBIN anmapar, OCHOBHBIE
3aKOHBI KyJIbTYPOJIOTHH KaK
TyMaHUTapHON HaYKH B
podecCHoOHATLHON e TENbHOCTH,

[IpakTrueckue 3a1aHus:

[Ipouwnraiite pparmeHT u3 pabotsl P. Utca u chopMynmpyiiTe CBOE OTHOIICHHE K €r0 TOUKE 3PCHHS.
OTBeThTE Ha BOIIPOCHI.

JKu3Hp HaIIMX JaIeKuX MPEIKOB MPOTEKaIa B 3KCTPEMAIbHBIX YCIOBUAX, OOTaTBIX MHOKECTBOM
CIIy4aiHBIX COBIMAJICHUHN, KOTOPBIC BOCIPUHUMAJIHCH IEPBOOBITHBIM COSHAHUEM KaK CIICJICTBHE
MIPOSIBIICHUS HEBUIMMBIX M BCECUIIBHBIX «4apy. OHU MOPOKIAFOT BUAUMOCTH OOJIBIION BEPOSITHOCTH
CBSI3M MPOUCIIEANINX C YEJIOBEKOM HECUACTHH ¢ JEHCTBUAMU HAJl €T0 (PeTHIIaMHU WIIA PEaTbHOCTHIO
MIPOKIISATHH, 3aKIMHAHMMA, KOJITOBCTBa. Eciu emie 100aBuUTh crofia caMm (PakT MCUXOJIOTHIECKOTO
OXKHUJaHUs O€Ibl: YTO-TO CIYIHIIOCH C TBOEH YypHUHTOH, C TBOUM (DETHIIEM U T. T., TO KOJTUIECTBO
COBIIAJICHUN WUJTU CIIy4YalHBIX CBSI3€M HECBSA3AHHBIX MPUUMH U CIICJCTBUM YBEIUYUTCS.

[Touyemy Ha MEPBBIX TANaX Pa3BUTHUS YEIOBEUYESCKOTO OOIIECTBA MOSBISIETCS Bepa B aOCOTIOTHYIO CBSI3b
(ermma ¢ cynp00it gyemopeka?
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— aHaJIM3UPOBATH U OLICHUBATh
KyJNbTypHBIC IPOLIECCHI U SBJICHUS,
IUTAHUPOBATh M OCYLIECTBIISTH CBOIO
JEATENLHOCTD C YIETOM PE3YyIbTaToB
3TOTO aHAIN3A.

[Moaxpenusiack Jin 9Ta CBSI3b OOLIECTBEHHBIM CO3HAHHEM MIEPBOOBITHON 31TOXH?

ITouemy nogo6HBIE CUTYyallMK YaCTO HAXOJWIN CBOE NMOATBEPKACHUE B OKPY>KAIOIIEM pealbHOM Mupe?
[IpuBenuTe M3BECTHRIE BaM MPUMEPHL: a) MarMIecKoTro 00psia; 0) TOTEMHBIX IPEICTABICHHIA; B)
AHUMHUCTHYECKHX IIPEACTABICHUI.

PaccMoTpuTe OCHOBHBIE MUPOBBIE PEIUTHH 110 TPEM OCHOBHBIM MOMEHTAM: PEJIMTHO3HOE CO3HAHUE,
KyJIbTOBasI AECATEIBHOCTD U PEJIMTHO3HBIE OpraHu3anyu. liMeiiTe B BUIy, YTO OHU TECHO CBS3aHBI,
B3aUMO/ICHCTBYIOT M 00pa3yIOT LEIOCTHYIO PETUTHO3HYIO CUCTEMY.

OnwummTe Kakoi-11m00 N3BECTHHIN BaM OIIBIT MEXKYIBTYPHOT'O B3anMoeiicTBUs. beutn mn B Bamiei
JKM3HHU TIPOOJIEMBI C TOHUMaHHEM MOBEJICHUS [IPEACTaBUTENCH APYTroil KyabTypsl? MosKere JIi BbI UX
00BsicHUTE? OOpaTHTE BHUMaHUE NPH O0BSICHEHUH, YTO NOBEICHHE YEJIOBEKa ClIeyeT pacCMaTpUBaTh
B paMKax ero KyJbTYpbl, a He CBOEH, T. €. CIIeIyeT MPOSABIATH OOJIbIIIE YMIATHH, YEM

cumnaruy. CUMIaTHs OIpa3yMEBaeT, YTO YeJIOBEK MBICJICHHO CTaBHUT Ce0sl HA MECTO APYToro, CleIyeT
«30JI0TOMY IIPAaBUIy HPABCTBEHHOCTU»: «IIOCTYIAH C JIFOABMHU TaK, KaK XOTell Obl, YTOOBI MOCTYNAIH C
T00O#». Ho Npu cuMmaTHn MCHONB3YIOTCSI CBOM COOCTBEHHBIE CIIOCOOBI MHTEPIIPETALNH TIOBEICHUS
Ipyrux moneil. IIpu oOmeHny ke ¢ HOCUTEISIMU IPYTUX KYJIbTYp CJIEAYET MPUMEHSTh SMIIaTHUECKHUI
MOAXOM, T. €. IPEICTaBUTh Ce0sl Ha MECTE IPYroro YeNIOBEKa, IPUHATH €r0 MUPOBO33PEHHUE, TIOHSThH €T0
YyBCTBA, KEJIAHMUS, OCTYIKH, HCXOANUTh U3 PaMOK €ro KyIbTypbl. CyIIHOCTh 3MIATHYECKOTO MTOIX00a
OTpaXXaeT «IUTATHHOBOE MPABUIIO»: «IIOCTYIAH C NPYTUMH TaK, KaK OHH ITOCTYHaIHN ObI caMH C COOOI».
Omnpenenure, B KaKOW HCTOPUKO-KYJIBTYPHBII EPHOA OBLTH CAETaHBI CIECAYIOIINE BEICKAa3bIBaHUS (€Cin
BO3MOYXHO, HA30BHUTE aBTOPA):

«Kax mogopoaHoe nosie 6e3 Bo3/AeIBIBAaHUS HE JACT yporKasi, Tak M AyIia. Bo3nensiBaHue Aymu — 3TO
U ecTh (rocodus: OHa BBINAJIBIBAET B AYIIE TOPOKH, MPUTOTOBIISIET AYILIH K NPHATHUIO [OCEBA U
BBEpsIET €l — ceeT, Tak cKa3aTh, TOIBKO T€ CEMEHA, KOTOPBIE, BBI3PEB, IPHHOCIT OOMIbHEH NI
ypoxaii»;

«YenoBek — 310 ci1aboe, 6ECIIOMOIIIHOE, JOCTOMHHOE KATOCTH U ydacTus cyiiecTBo. Ho B cBoei
c1abocTH OH OOHAPYKUBAET OTPOMHYIO CHITY. YTIOBast Ha Bepy, OH MOXET CKa3aTh «1a» Xa0THIECKOMY
U CTPAITHOMY MHDPY»;

«Yenosexk, 3a0bIBIINI 00 HHTEpecax 00IIeCTBa, U MIPABUTENb, 320BIBIIMI 00 MHTEpecax rpaxaaH, — He
PUMIISIHE, @ BapBapbI»;

«KynpTypa He BocIHTaHNE MEpBI, TApMOHHUHN 1 TIOPS/IKA, a TPEOJ0IEHHE OIPaHNIEHHOCTH, KaK
KyJIbTHBUPOBAaHNE HENCUEPIIAEMOCTH, O€3JOHHOCTH JIMYHOCTH, KaK €€ IIOCTOSTHHOE TyXOBHOE
COBEpPIIICHCTBOBAHHEY;

«Bce 3TH cKka3aHHBIE Xy/I0’)KECTBA BEChMa U BECbMa PaszIMYHBI APYT OT APYTa; TaK YTO €CIH KTO
HCIOJIHACT XOPOIIO OJHO M3 HUX U XOUCT B3ATHCA 3a APYTUC, TO TOYTH HUKOMY OHHU HEC yIarOTCA TaK,
KaK TO, KOTOPOE OH MCIIOJIHSAET XOPOIIO; TOTa KaK S N30 BCEX MOMX CHJI CTapajcs OJJMHAKOBO
Opya0BaTh BO BCEX OTUX XYIOKECTBAX; U B CBOEM MECTE A IMOKaAXYy, UTO A JIO6I/IJ'ICH TOTO, O UEM A
TOBOPIOY;

«H Torna uepes xaoc, yepe3 abCypIHOCTb, Yepe3 YyJOBHITHOCTh JKU3HH, KaK COJHIIE Yepe3 Ty4H,
risiHeT oko boskbe. bora, KOTopbli MMeeT JINYHOCTb, M JIMYHOCTh, OTOOPasKEHHYIO B Ka)kJJ0H
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4eJI0OBEYECKOH JINYHOCTIY;

«[TocTynaii Tak, 4TOOBI THI BCET/Ia OTHOCHJICS K YEIOBEYECTBY M B CBOEM JIMIIE, U B JIUIIE BCSIKOTO
JPYTOTO TaK K€, KaK K LIeJIM, 1 HUKOTIa HE OTHOCHIICS OBl K HEMY TOJIBKO KaK K CPEACTBY»;

«Havana nuBUNIHM3alUU OJHOTO KYJIBTYPHO-UCTOPUYECKOTO THIIA HE TIEPEAAIOTCS HAPOAAM APYroro
tuna. Kaxslii THI BIpabaTeIBaeT ee It ceOs IPH OOJIBIIEM MIM MEHBILIEM BIHUSHUN TyXKIBIX, EMY
MPEIIECTBOBABIINX WM COBPEMEHHBIX IIMBHIM3ALNAN»;

«MHe X0Tenoch ObI CIIOBOM «TYMaHHOCTB)» OXBaTUTh BCE, UTO 51 IO CHX MOP TOBOPHII O YEIOBEKE, O
BOCIIUTAHWUH €T0 0J1aropoJCTBa, pa3yma, CBOOObI, BEICOKHX ITOMBICIIOB M CTPEMJICHUH, CHII U 3/10POBBS,
TOCIOJICTBA HaJ CHJIAMU 3eMIIN»;

«Bce xopomo, uto ucxoaut U3 pyk TBopua Bcex Bewieil. B pykax 4yesioBeka BCe BBIPOXKIACTCS;
«BocnuraHue 4en0BeuecKoro poja — 3TO IPOLECC U FEHETUYECKUI U OPraHU4ECKHi; IpoLece
reHeTH4YecKui — Ollarogaps nepenade, Tpaauluy, IPOLECC OPraHUIECKUil — Garofapsi yCBOSHHIO U
IIPUMEHEHHUIO NIEPENaHHOr0. MBI MOXKEM KaK yrOJHO Ha3BaTh 3TOT IEHE3UC YEJI0BEKA BO BTOPOM
CMBICIIE, MBI MOYKEM Ha3BaTh €ro KyJIbTYPOH, T. €. BO3JEIbIBAHUEM MIOYBHI, @ MOXKEM BCIIOMHUTBH 00pa3
CBETa U Ha3BaThb €0 MPOCBEIIEHUEM, TOTJa LeNb KyIbTYpPhl K IPOCBEMICHUS IPOTSHETCA 4O CaMOi
3eMiH. Pasnnune Mexay HapoJaMH NPOCBELMIEHHBIMH U HEIPOCBELEHHBIMU — HE KAUECTBEHHOE, a
TOJILKO KOIMYECTBEHHOE;

«...Yro Takoe yenoBek Bo Beenennoit? HeObITHe B cpaBHEHNH ¢ OECKOHETHOCTHIO, BCE CYIIIEE B
CpaBHEHHUHM C HEOBITHEM, CpeHee MEX Iy BceM 1 HudeM. OH He B CHIIax Jake MPUOIM3UTHCS K
MOHUMAHHMIO ITUX KPAaHHOCTEeH — KOHIIa MUPO3JaHUS U €r0 Hayalsla, HEIPUCTYITHBIX, CKPBITBIX OT
JIFOICKOTO B30pa HEMPOHULIAEMON TalfHON, M PAaBHO HE MOXET IIOCTHYb HEOBITHE, U3 KOTOPOTO BO3HHK,
1 OECKOHEYHOCTb, B KOTOPOH PACTBOPSIETCSY;

«[IpnunHa Becex OeICTBHI M HECHACTHH JFOAEH, — COCTOUT B HeBexkecTBe. IIpeooneTs cBoe nevanbHoe
MOJIOXKEHHUE, BBIATH U3 HETO JIFOJU MOTYT TOJBKO YEPE3 MPOCBELIEHHE, a POCT €ro HeoxomM. B ymax
UJET CKPBITasl ¥ HEMPEPHIBHASI PEBOJIIONHNSA H... C TCUEHHEM BPEMEHH CaMO HEBEKECTBO cels
JUCKPEIUTUPYETY;

«Bce, 4T0 BHE MEHS, — OTHBIHE YYXJI0 MHE. ¥ MEHs HET B 3TOM MHpE HM OJIM3KHX, HU MHE TT0I00HBIX,
HU OpatbeB. Sl Ha 3emiie, KaK Ha Yy>KOH IUTaHeTe, KyJla CBAIMIICS € TOH, Ha KOTOpO# *wui npexe. Ecim
s ¥ pa3iIM4aro, 9To BOKPYT ce0sl, — TO JIMIIb CKOPOHBIE U pa3Anparoline cepALe MpeaMeThl, U Ha BCe,
YTO KAaCaeTCsl M OKPY’KaeT MEHs, He MOT'Y KHHYTh B3IJIs11a 6e3 Toro, 4To0bl He HAHTH TaM Kakoro-
HUOY/Ib TOBOJIA K NPE3PUTEIHHOMY HETOJJOBAHHIO U yIpydaromieid 00Ii»;

«Xo pa3BUTHA KyIbTYPHO-HCTOPHUUECKUX THIIOB BCETO OJIMDKE YIIOI00ISIETCS TEM MHOTOJIETHUM
OJTHOTIJIOAHBIM PACTEHHSAM, Y KOTOPBIX MIEPHO/I POCTa OBIBAET HEONPEACICHHO NMPOJODKUTEIICH, HO
NEPUOJ, LIBETEHUS U IUIOAOHOILIEHUSI — OTHOCUTENBHO KOPOTOK M UCTOILIAET pa3 U HaBCETJa UX
KU3HEHHYIO CHUITY»;

* «Bcskas KynbpTypa (Iake MaTepHaiIbHAas) €CTh KyJIbTYypa AyXa; BCSAKas KyJIbTypa UMEET AYXOBHYIO
OCHOBY — OHA €CTh IPOJIYKT TBOPYECKOH paboThI TyXa HaJ MPUPOIHBIMH YCIOBHIMMI.

Bnaners

— HaBBIKAMHU MEXKYJIbTYPHOTO
B3aMMOJICHCTBUS,

biiok TBOpUeckux 3a/1aHuid JJ1s1 BBISIBJIEHUS YPOBHS KPEATUBHOIO IMOKA3aTeNs JMUHOCTHU:
[Ipoananusupyiite cyniecTBYIOIIKE ONpPeIeSIEeHNs KYJIbTYPhl C TOYKH 3PEHUS UX OTHOUIEHUS K
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— KPUTHUYECKOTO BOCTIPUSTHUS
KYJBTYpHO 3HAYUMOU HH(DOPMAITHH;
— HaBbIKaMH COLIUOKYJIbTYPHOTO
aHaJIM3a COBPEMEHHOI
JICHCTBUTECIILHOCTH;

— HaBBIKAMU COLIHAIBHOTO
B3aUMOJEHCTBUS, COTPYAHUUYECTBA B
[IO3ULMHI pacoOBOW, HALIMOHAIBHOM,
PENUTruO3HON TEPIIUMOCTH.

YeJI0BeKy. SIBIISIETCSI M KYJIbTypa CUCTEMOM, MTO3BOJIAIONIEH YeIOBEKY MPUCTIOCOOUTHCS K JKU3HU HITH
OHa BpaK/ieOHa ISl YeJIoBeKa, pa3pylIaeT ero, noaasisieT ero ceoboay? Ipeanoxure codcTBeHHOE
MOHUMAaHHE KyJIbTYPBI.

Brigarommiics ¢pmnocod XX B. JI. Burrenmreiin 3asBmsun: «[Ipenenst Moero Mupa — npeaessl MOero
si3pIKa». Ilopa3MbILIIAiiTe BCIyX Ha 3Ty TEMY.

[IpounTaiite M0OYI0 MOHPABUBIIYIOCS BaM CTaThIO, 3aTPArHBAIONIYIO MTPOOJIEMBI CEMHOTHKH, JaiTe el
OLICHKY, BBIPa3MB CBOE COIJIACHE MM HECOIyIache M 000CHOBaB ero. Hampumep, MOXHO B3ATh pabOTHI
FO.M. JloTmaHa, MOCBSIIEHABIE CEMHOTHKE pycckoro ObiTa u mutepaTypsl X VIII u XIX BB.

4. TTonpoOyiite pa3oOparhk Kakoe-HUOY b TUTEPATYPHOE WM KHHEMATOrpaduyeckoe MPOU3BEACHHE C
TOYKH 3peHUs ceMHOTUKH. CorllacHbI JiU BBI ¢ 00bsicHeHreM F0.M. JlorMaHa oTHOLICHUH MeXay
TatpsHoi, OHerunsM 1 JleHckuM B pomane Ilymkuna «EBrennit Onernn»? JTH NepcOHaXU HE
MOHUMAJIU IpYT ApyTra MOTOMY, YTO OHU HCIIOJIb30BaJIM pa3Hble KyJIbTYPHbIC 3HAKOBBIE CUCTEMBI.
OneruH ObUT OPHEHTHPOBAH Ha aHIVIMICKUI OalipOHUYECKUI POMAHTH3M C €ro KyJIbTOM
pa304apoBaHHOCTH B )KM3HU U TparusmMowm, JICHCKui — Ha HEMELKUIl pOMaHTU3M C €ro
BOCTOPKEHHOCTBIO M YUE€HOCTBIO, TaThsiHA, C OMHON CTOPOHBI, HA AHTTIUICKHHA CEHTUMEHTAIU3M C €T0
YyBCTBUTEIBHOCTBIO, MOPSAOYHOCTBIO H «XOPOIIUMH KOHIIAMI», a ¢ APYrOi — Ha PyCCKYI0 HAPOJHYIO
KyNIbTypy (II03TOMY OHa M3 BCEX TPEX OKa3anxack HanOosee THOKOMH).

OK-4 cnnoco0HOCTBI0 padoTaTh B KOMAaH/e, TOJEPAHTHO

BOCIHPHHHMAs CONMAJIbHBIE, ITHHYECKHE, KOH(eCCHOHATbHBIE U KYJIbTYPHbIE PA3IHYHS

3HaTh

— CyTh KYJIbTYPHBIX OTHOUICHHI B
00I1IeCTBE, MECTO YEIOBEKa B
KyJIBTYPHOM IPOIIECCEe U KHU3HU
00I111eCTBa;

— COACPIKAHNE aKTyaJIbHBIX
KYJbTYPHBIX U OOLIECTBEHHO 3HAYUMBIX
po0JieM COBPEMEHHOCTH;

— METOABI U IPHUECMBI
COIMOKYJIBTYPHOTO aHak3a MpooiemM
COBPEMEHHOCTH, OCHOBHBIE
3aKOHOMEPHOCTH KYJIbTYPHO-
HCTOPHYIECKOTO MpoIecca.

Ilepeuenv meopemuueckux 60npocos K 3auemy:

CTpyKTypa i COCTaB KYJIBTYPOJIOTHIECKOTO 3HAHMUS.

CTpyKTypa COBPEMEHHOH KYJIBTYPOJIOTHH: TEOPHUS KYIBTYPHI, HCTOPHS KYJIBTYPHI, Pruocous
KYJBTYPHI, COIIHOJIOTHS KYJIBTYPHL.

KyneTypantpomnosnorus.

Teoperudeckas ¥ MpUKIaAHAS KyJIbTYPOJIOTHS.

MeToabl KyIbTypOJIOTHYECKOTO UCCIIEIOBAHNS.

[MonsiTue KynbTYphI U €€ QyHKIUH.

Kyneryporenes.

Kynberypa, npuposa u nuBHIA3ALHS.

KynbTypa Kak MHp CMBICIIOB ¥ 3HAKOB. SI3BIK M KOJBI KYJIbTYPHL.

®DopMBI KYITBTYpPBI: MUGBOIOTHS, PEITUTHsI, UCKYCCTBO, HayKa.

KynbrypHast kapTuHA MHpa.

Mopdomnorust KyIbTypsl: MaTepHaibHast U TyXOBHAS KYJIbTYPHL.

CyOKkynbTypa v KOHTPKYJIBTYpA.

MaccoBast u 3nuTapHas KyjiabTypa.

OYHKIUH, IEHHOCTH ¥ HOPMBI KyJIBTYPBI.

Tumonorus KyapTyphl: quxotomMus «BocTok — 3amamy.

Oo6mectBenHo-ucropudeckas mkona (H.S. lanunesckuid, O. IlInenrnep, A. ToitHOu u 1p.).
Harypanuctnyeckas mkona (®. Humme, 3. ®peiin, K.I'. IOur, b.K. ManunoBckuii u ap.).

Kynbsryponorus u
MEXKYJIbTYpHOE
B3aUMOJICHCTBHUE
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Conmonornyeckas mkona (T. Omuot, [1. Copokun, A. Bebep, T. Ilapconc u ap.).
CrpykrypHo-cumBonmueckas mkouna (@. Coccrop, 3. Kaccupep, K. Jleu-Crpocc u np.).
Awurpormonorudeckas 1mkodia (3. Taimop, A. Jlanr, [[x. ®peiizep, A.H. Becenosckuii u ap.).
Komnmenuus «urpoBsix KyasTyp» (M. Xeiisunra, X. Oprera-u-Taccer, E. ®unku 1p.).
MeXKyabTypHbIE KOMMYHHKAIIHH.

KynbTypa, TH9HOCTS 1 0OIIECTBO: AKKYJIBTYPAIU U aCCUMHUIIALINSA.

CounanbHble HHCTUTYTHI KyJIbTYpPHI.

WHKynbTypanys ¥ COUaIn3ausl.

Mopnenu KyabTypHOU yHUBEpPCAIU3aLUU.

Mecrto u pons Poccuu B quanore KyibTyp U MUPOBOM KyJIbTypeE.

HarmmonansHOe cBoeoOpasue pyccKoil KynbTyphl: MECCHAHCKOE CO3HAHHE.

CraHoBieHue U pa3BUTHE KyIbTyphl Ha Pycu B IX — XVIII Bekax: u3 KyIbTypHON H30JAIMH K
HHTETpaLyM ¢ EBPONIEHCKON KYJIBTYPO.

Pounpe muaHOCTH B pycckoil kyneType X1X Beka.

Jlmanor KynbTyp B pyccKoM HcKyccTBe «CepeOpsTHOTO BEKay.

KynbprypHas MogepHU3anus.

I'mobaneHbIe POOIEMBI COBPEMEHHOCTH.

KynbpTypa B COBpeMEHHOM MHpE.

Tecr:

[Tepenayua oT MOKOJIEHNUS K MOKOJICHUIO 3HAHUS, pUTyaia, apredakTos:
A) ecTeCTBEHHBIM IPOLIECCOM PA3BUTHS OOLIECTBA;

B) npencraBneHneM KaxIoro 4eI0BeKa;

B) dyHkuueii KyabpTypsr;

I') 00513aHHOCTBIO TOCYJAPCTRA.

OyHKIUEN KYJIbTYpPBI SBISETCS:

A) pyKOBOJCTBO NMOJUTHYECKIMHU HHCTUTYTAMHU;

b) co3nanne cMBICIIOB YeIOBEUECKOH AEATEIHHOCTH:

yIIpaBJIeHUE 3aKOHAMH IIPUPOIBI;

I') pa3BuTHE NPON3BOIUTEIBHBIX CHIL.

Kynbrypa onpenenser:

A) cTemneHp pa3BUTOCTH OOIIECTBA;

B) orBeTcTBeHHOCTH 0OOIIECTBA TIEpe T Oy AYIINM ITOKOJICHUEM;

B) Mmonenu moBeieHus qeoBeka B 00IIECTBE;

I') ypoBeHb XKU3HU TIOAEH.

Kynbrypa ckiansiBaercs us:

A) LIeHHOCTEH, HOPM, CPE/ICTB IeATSILHOCTH, MOJIEIICH TOBEICHS;
B) KynbTypHBIX TpaauIMi U HOBALWA;

B) TBOp1OB M HOTpeOUTENEH KYIBTYPHI;
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I') My3bIKH, 1300pa3UTENBFHOTO U TEATPAILHOTO UCKYCCTBA.

Kynbrypa npeacrasinsier coboii:

A) 3TaJIOH MTOBEICHHUS,

b) nposiBneHne TBOPUECKUX CHIT YEIIOBEKA,;

B) npaBunm npunnans;

I') acTeTnueckuii 3TaoH.

K ocHOBHBIM (hopMaM KynbTypbl HE OTHOCHTCS KyJIbTypa

A) snurapHas;

b) naponnas;

B) maccosas;

I') 0XOTHHKOB U coOupaTesen.

YacTp MaTepuaabHOW U JyXOBHOM KyJIbTYpBl, CO3/IaHHAsI ITPOIUIBIMU MTOKOJICHUSIMH, BbIJEpPIKaBILas
UCIIBITAaHHUE BPEMEHEM U epelaromascs CIeYIOINM ITOKOJICHHEM KaK HeYTO LIEHHOE, HAa3bIBACTCS
KyJIbTYPHBIM

A) KOMIIOHEHTOM;

b) yauBepcanusimu;

B) Hacienuem;

I') apeasom.

Pa3HOBHAHOCTHIO YXOBHOW KyJIbTYpHI BRICTYTIACT KyJIbTypa.

A) Xyno)ecTBEeHHas;

b) sTHHueckas;

B) nomuruyeckas;

I') sxoHOMHKYECKAS.

3HaHMe MHAMBU/IA O MUDE, B IEPBYIO 04EPElb, ONPEICIISETCS:

A) comuanabHBIM MOJIOKEHUEM HHIUBHUIA;

b) cpencrBamu MaccoBoi MH(pOPMAIIH;

B) akTyanbHOI KyIbTypol 00IIEeCTBa;

I') mpupoHO# cIIOCOOHOCTHIO MHANBHUIA.

Cucrema HOpPM TIpEJICTABISET COOOH:

A) Ha0Op 3a1peToB, MOJABIISIONINX BOJIIO YEJIOBEKa:

b) Tunnyeckoe B MOBECHUH YEIOBEKA B Pa3HbIX )KU3HEHHBIX CHTYALHSAX;
B) noy4eHue, HanpaBlieHHOE Ha 3aKpPEIJICHHE B TIOBEICHUHU YeJIOBEKa 00Pa3lioB XOPOIIEro TOHA;
I') kogekc conuanbHOTO MOBEACHNS, YCTAHOBJICHHBIH 00IIIECTBOM.
KyneTypHast HopMa mpeacTaBisieT coOoi:

A) HOpMY TIpaBa, 3aKPEIJICHHYIO 3aKOHOAATEILCTBOM;

B) npasuiio, o6s3aTenpHOE AT HCIIOJHEHUS COIMAIIBHBIX POJIEH;

B) pediexc, BeipaboTaHHbII 001IECTBOM;

I') Komekc cTpouTes KanuTaau3Ma.

IlenHocTH YenoBeka GOPMUPYIOTCS:
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A) Ha OCHOBE 3aKOHOB J100pa U 371a;

b) B nponecce conmanuzamuuy;

B) 6maronaps Hay9YHOMY 3HAHHIO;

I') BMecTe ¢ MOTTOKOM MaTepH.

Moz eHHOCTSIMU TTOHUMAETCS:

A) ipenMeT KOHKYPEHTHOH OOpHOBI B 00IIECTBE, 00IagaHNe KOTOPHIM MO3BOJIAIOT YEJIOBEKY H3MEHUTH
CBOH COLlMaNbHBIN CTATYC;

B) >xn3HeHHBI oprueHTHp, TOOYKTAOIIII YeJI0BeKa K JSHCTBHIO H MOCTYITKAaM OIPEICIICHHOTO POJia;
B) BCE, 4TO 1OPOrO CTOUT, MPHUBIIEKACT BHUMAHUE U ABISAETCS MOIHBIM;

I') apredaxr, 1eMOHCTPUPYIOUIUH TOCTHIKEHUS YEJIOBEUECKON MPAKTUKK B 00JIACTH HCKYCCTBA.
O/HUM U3 OCHOBOIIOJIO)KHHKOB TEOPHUH LIEHHOCTEH, B KOTOPOW OHH NPE/ICTABICHBI KaK (peHOMEHBI
KYJIBTYPBI, SIBJISIETCSL. .

A) 3. Kaccucep;

B) 3. ®peiin;

B) P. Puxxapn;

I') K. SAcmepc.

B ocHOBe BOCTOUHOI1 KyJIBTYPHI JIEKHUT (-aT)...

A) HOBaIHW;

b) ctpemnenne k mporpeccy;

B) npeanpuHuMarensCTBO;

I') Tpanumust.

CpencTBaMM OpraHU3aIMH YEJIOBEUECKOM EATEIBHOCTH, ONPEASIISIONINMU KaK OHA I0JIKHA CTPOUTHCH,
SIBIISTFOTCHL. .

A) IeHHOCTH;

b) uneansr;

B) npaBuina;

I') perynsarus.

XapakTep 0’KHIaeMOT0 TIOBEICHHS YeJIOBEKA, HaXOSIIETOCs B 3aJJaHHOM CONMAIIbHOM MO3HITNH
(pyKOBOAMTEND, HOKYTIATENb, OTEI] ¥ TIP.) ONIPEAEIISIOT HOPMBIL...

A) poneBrle;

b) unauBunyanbHele,;

B) rpymmossre;

I') o6mexynsTypHEIE.

K unciy ¢puHaIBHBIX IIEHHOCTEH HE OTHOCUTCA (-ATCH)...

A) cBobona;

b) nenbru;

B) cuacTre;

I') mo6oBb.

TeKcTOM KyJbTYpbI SBISIETCSL:
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A) UnrepHeT-hopym;

b) BeIcTyIUIeHHE OpaTopa Ha TEMY KyJIbTYphI;

B) xapTrHa Mupa, CBOHCTBEHHAs TaHHOH KYJIbTYPHI;
I') mo6oti orryOMMKOBaHHEIH B MIEYATH TEKCT.
CuMBOJI IO3BOJISIET:

A) oTyguTh 00IIECTBEHHOE TIPU3HAHNIE;

B) noBeicuTh 3¢ (heKTHBHOCTE;

B) moHATE TOCTOWHCTBA CBOCH KYIBTYPHI;

I') oTIHYUTE CBOUX OT HY)KHX.

Vmers

— aHAJIM3WPOBATH U OIICHUBATH
COIMOKYJIbTYPHYIO CUTYAIIHIO;

— 00BEKTHUBHO OLIEHUBATH
MHOT000pa3HbIe KYIbTYpPHBIC MPOIIECCHI
U SBJICHHSI,;

— IUTAHUPOBATh U OCYILECTBIISATH CBOIO
JIESATCIHLHOCTD C MO3HUIIUI
COTPYIOHHIECTBA, C YIETOM
Pe3yIbTaTOB aHANN3a KyIbTYPHOI
HHPOPMALINH.

IIpakTnyeckue 3anaHus:

[TpuBenuTe NMpUMeEpPBI NPOLECCOB ACCUMHIISILIUK U TUBEPCUDUKALINH.

KakoBo BiusiHHE CyOKY/IbTYp Ha pa3sBUTHE KyJIbTypbl? [IpuBenuTe mpuMepsl U3SMEHEHHSI HOPM
MOBEJICHUA B CBSI3U C JOCTYIMHOCTBIO M TUPAXKUPOBAHUEM PA3INYHBIX CYOKYIBTYP.

Onpeznenure, KOMY IPUHAAJIEKAT CIIeIyIONNE BRICKA3bIBAHUS:

«... Kaxxnoit Benmuko# KyapType MPUCYIT TalHBIH SI3BIK MUPOYYBCTBOBaHMS, BIIOJTHE MOHATHBIHN JIHIIb
TOMY, 4bsI TyIlla BIIOJIHE NPUHAJICKUT 3TOH KyIbTYpe»;

«Havana nuBUNIHM3anUU OJHOTO KYNbTYPHO-UCTOPUYECKOTO TUIIA HE TIEPENAIOTCS HAPOAAaM APYroro
tuna. Kaxelil TN BEIpabaTeIBaeT ee It ceOs Py OOJIBIIEM MIIM MEHBILEM BIUSHUN TYXKIBIX, EMY
MPEIIECTBOBABIINX WM COBPEMEHHBIX LIMBUIM3ALNNY;

«Taxum oOpa3omM, [IpsiBos1 00pedeH Ha MPOUrPHIIT He TIOTOMY, YTO OH COTBOpPeH borowm, a moromy, 4To
oH npocuunTaiucs. OH urpai pykamu boskbHMu, HCTIBITHIBAS 3T00HYIO y/IOBJIETBOPEHHOCTB OT
BMEIIAaTeNILCTBA O0XKECTBEHHBIX PYK. 3Has, 4T0 ['0cIio[b HE OTBEPIHET WIIM HE CMOKET OTBEPTHYTh
npeIokeHHoro napu. J{psBoi He Beaet, uTo bor Moiya u TeprenuBo xKAET, 4To IpeioKeHne Oyer
caenano. [Tomy4rB BO3MOKHOCTh YHHUTOXHTb OJTHOTO U3 M30paHHUKOB bora, J[psBo B cBOEM
JIMKOBAaHUU HE 3aMEUAET, YTO OH TE€M CaMbIM JacT bory BO3MOXHOCTb COBEPILUTL aKT HOBOI'O
TBOpeHus. M TakuM oO6pazom GoxecTBEHHAs IeJIb JOCTUIAeTCs C MOMOINbI0 J[psBoa, HO 6e3 ero
BEJIOMaAY;

«Y KaXJ0U KyJIbTYPHI CBOSI COOCTBEHHASI IIMBIITU3ALINSY;

«{uBunm3anust ecTb Hen3z0exHas cynp0a Ky abTypsl. bynymuii 3amaa He ecTh O€3rpaHUYHOE JIBIKEHNE
BIIEpE]l M BBEPX, 110 JIMHUH HAIIUX HaeanoB... COBpEMEHHOCTh €CTh (ha3a HUBHIM3ALNY, & HE KYJIbTYPHI.
B cBA3u ¢ 3TUM OTHAgaeT pAj JKU3HEHHBIX COJEP KaHUIl Kak HEBO3MOXKHBIX... Kak Tombko Lenb
JIOCTUTHYTA U... BCA MOJTHOTa BHYTPEHHUX BO3MOXKHOCTEH 3aBepIlEHA U OCYLIECTBICHA BOBHE, KYJIbTypa
BHE3aITHO KOUECHEET, OHa OTMUPAET, €€ KPOBb CBEPTHIBAECTCS, CUJIbI HAa/UIAMBIBAIOTCSI — OHA CTAHOBUTCS
IUBIIN3AIed. 11 oHa, OrpoOMHOE 3acoXIIiee IepPEeBO B IEPBOOBITHOM JIECY, €IIe MHOTHE CTOJETHS
MOJKET TOTIOPIIHUTEH CBOHM THIIIBIE CYYbsD»;

«HemnHyeMOCTb — ¥ 3aKOHOMEPHOE HACTYIUIEHUE, YEPEAOBAHUE 3TUX CTaUil — JEJIaeT ePUOIbI
Pa3BUTHA BCEX KYJIBTYp aOCOIIOTHO TOKAECTBEHHBIMH, JIUTEIBHOCTD (a3 M CPOK CYIIECTBOBAHUS
caMoi KyJIbTYphl — OTMEPEHHBIMH, HEPYIIUMBIMI;

«X0J pa3BUTHA KyIbTYPHO-HCTOPHUUECKUX THIIOB BCETO OIIMDKE YITOI00ISIETCS] TEM MHOTOJIETHUM
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OJTHOTUIOZIHBIM PAaCTEHHSIM, Y KOTOPBIX IIEPHOJI pOCTa ObIBAET HEONPEIEICHHO MTPOIOJDKUTENIEH, HO
HEepUOJ [IBETEHHS U IUIOJIOHOIIEHHS — OTHOCHTEIBHO KOPOTOK U HCTOIIAET Pa3 U HaBCeraa ux
JKU3HEHHYIO CHITY;

«Hu oBnameHme 9yKoii HOBEHIIEH TEXHOIOTHEH, HI PEBHOCTHOE COXpaHEHHE TPaJUIIHOHHOTO 00pasa
JKH3HU HE MOXKET OBITH TIOJIHBIM M OKOHYATeNbHBIM OTBETOM Ha BBI30B Wysk10# IIMBUIH3AIIAN.
Ipenmectsennnk H.4. JarnneBckoro Hemerkuii mpogeccop I'. PIokkepT BriepBEIe BRICKa3aJl MBICIb O
3aMKHYTBIX Ha ce0sI ICTOPHYECKIX 00pa30BaHUAX B paboTe «YUeOHUK 10 MUPOBOW UCTOPUH B
opraandeckoM mznoxerum» (1857). Boymaiitech B Ha3BaHHUE €ro pabOTH B cHOpMYITHPYHUTE,
uccie0BaHus B 001acTH Kakol c)epbl HAYKH MOBJIHSIIN Ha TIO3UIIMU 000HMX MBICITUTENICH.
Comnoctasste Touku 3perus O. IlInenrnepa u H.4. JlaHnneBcKoro mo BOmpocy O CTaausxX pa3BUTHSA
KyJIBbTYpBI ¥ UX cyab0ax. ChopMyaupyiTe, 4To 00IIero B MX KOHIENIHUAX KyJIbTYPBI, YTO Pa3InuHO.

6. Ilpounraiite nuTaTy u chopMyIupyiiTe, KaKylo polib B COBPEMEHHOU KyJIbType oTBOIUT O.
IInenrnep xkpecTbIHCTBY: «KpecThsIHCTBO, CBA3aHHOE KOPHIMH CBOMMH C CaMOi MOYBOH, JKUBYIIEe
BHC CTCH 6OHLIHI/IX TOpoao0B, KOTOPBIC OTHBIHE — CKCITUYCCKUE, MPAKTUICCKUE, HCKYCCTBCHHBIC — OAHU
SIBIIIIOTCS TPEJCTABUTENSAMU LIMBUIM3ALIAY, 9TO KPECThIHCTBO TENEPD yXKe HE HIET B cueT. «Hapomom»
TeNeph CUUTAETCS TOPOJCKOE HACEIECHUE, HEOPTaHMUYECKAs Macca, HedTo TeKydee. KpecThbsHUH OTHIOOb
HE JIEMOKpPAT — BeJlb 3TO MOHATHE TAKXK€E €CTh YaCTh MEXaHUYECKOTO TOPOJICKOr0 CYIHIECTBOBAHUS —
CJIEI0OBATENILHO, KPECTHSIHUHOM IIPEHEOpEeratoT, OCMENBAIOT, IPE3UPAIOT U HEHaBHIAT ero. [Tocie
HCYE3HOBEHHUS CTapbIX COCIOBUH, JBOPSHCTBA M JyXOBEHCTBA OH ABISAETCS €IMHCTBEHHBIM
OPraHn4CCKUM YCJIOBEKOM, CIMHCTBCHHBIM COXPAHUBIINMCS NEPEKUTKOM KYJIIbTYPBI.

Bnagers

— HaBBIKAMH KOMMYHUKAIHH B
pogecCHOHANBHOM cepe, KPUTUKA 1
CaMOKPUTHKH, TEPIUMOCTbIO;

— HaBBIKAMH KYyJIbTYPHOTO
COTPYIHHYECTBA, BEJICHUS IEPETOBOPOB
U paspeleHns: KOHQIUKTOB;

— HaBBIKAMH TOJIEPAHTHOTO BOCIIPHSATHS
COLMAJIBHBIX U KYJBTYPHBIX Pa3IHYHi.

bnok TBopueckux 3aJaHui 7S BBISIBICHUS YPOBHS KPEaTUBHOT'O IOKA3aTeNsl INYHOCTH:

O6cyauTe cieayromme TeMBbI:

Kakyto posis B COBpeMEHHOM MHpPE UTPAET MPOIecC aKKyJIbTypanun?

Kakoii Tun o61iecTBeHHOTO yCTpOICTBA /IeaeT yenoBeKka 0ojiee CIacTINBbIM?

KakoBo cOOTHOIIIEHHE MacCOBOI U AIUTAPHON KYJIBTYphI B cCOBpeMeHHOM obmiectBe? Chopmynupyiite
CBO€ MHCHHUC I10 BOIIPOCY O TOM, ABJIACTCA JIM MaCCOBasd KyJIbTypa SIBJICHUEM IMOJIOKUTCIIbHBIM WU
HCIraTUBHBIM.

CoriacHsl JIM BBI C TEM, UTO KPU3UC UACHTUIHOCTHU, I/II[yI_[II/Iﬁ B O6H.IeCTBaX, TMEPEIKNUBAIOIINX
CHCTEMHYIO 1e(h)OpPMAIIHIO, TIOPOXKIAET HATMOHAIN3M M IKCTPEMHU3M?

Bepno 1m yoexieHre HEKOTOPBIX KYJIbTYpPOJIOTOB B TOM, YTO PEIIUTHSL SBJISETCS OCHOBaHHUEM JFO00H
KyJAbTYpHI?

MoxHoO cornacuTbes (He coryiacuThes) ¢ MHeHHeM JI. Mamdopa, 4to B coBpeMeHHOM 001ecTBe
TYMaHHU3M U COLUAIIbHAsI CIIPABEVINBOCTh IPUHECEHB! B )KEPTBY TEXHUUECKOMY IPOTPeECCy; IPorpecc
cTral 60)KeCTBOM, HayKa U TEXHUKaA — peJ’II/IFI/IeI\/’I, YYE€HBIC — COCJIOBUEM HOBBIX XPEIOB.

Kak BbI OTHOCHTECH K BRIPQKEHHIO: «XO0UElIh OBIAJETh MUPOM — MPUAYMal eMy PEITUTHION?
COBpeMeHHBIﬁ YCJIIOBCK TOJI’)KCH OBITh IMOX0K HA YEJIOBEKA DITOXHU BO3pO)K}1€HI/I$[ — CJIOKHas JINYHOCTB,
TBOpEII ce0s ¥ KYIbTYPHI.

S cumraio (He CUMTAI0), YTO BO3MOXHO JIOCTIDKEHHE KOMMYHH3Ma Ha 3eMire.

«30JI0TOE TIPABIIIO HPABCTBEHHOCTH» — OT KaHTa 1 10 HaImmX JTHEeH.
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JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
S paznensio (He paszgensio) MEeHue O. lllneHraepa o ToM, 9TO €CU KyJIbTypa — 3TO «’KHUBOE TEJIO
JIYLIN», TO HUBUIN3ALUS — €€ MyMUS.
Kak s norumaro agopusm A. ToliaON: «CaMoe 0’KUBIIEHHOE IBIKCHHE YaCTO HAOMOJaeTCs B TYITHKAX
HCTOPHI.
[pager i 6p01m O. Inenrnep u H.A. [laanneBckwii, mpopoda rudens 3amagHoi KyIbTypsI?
MoXHO 11 3aMMCTBOBATh YyXxoe 0e3 ymepoa coOCTBEHHOMY Ky/IbTYPHOMY HACJIEIHIO ¥ CTOUT JIN
0CTaBaThCs Ha MO3UIMAX TPAAUIMOHAIN3MA, PUCKYSI TEM CaMbIM OKa3aThCs B M3OJISIIHH?
YenoBeyecknMH MOCTYIKaMHU B OOJIBIIEH Mepe IBIKYT €T0 CO3HATEIbHbBIE CTPEMIICHHS, a HE
MOJICO3HATENILHBIC BIICUCHUS (MM HA000POT).
Bsarusig Ha pasBUTHE PYCCKOr0 HapoJa ¢ TOUKY 3peHus Teopuu naccuonapuoctu JI.H. I'ymunesa.
CoBpeMeHHas KyJIbTypa TepseT (WIH YBeTHYUBAET) UTPOBOH AJIEMEHT B JKU3HHU YEJIOBEKa.
Ponp ncuxoananusa B COBpeMEHHOM KyJIbTYpeE.
Her 1 He MoXeT OBbITh €IMHOMN 00IIEYeTOBEUECKOM IUBHIN3ALIH.
COBepH_IeHHyIO THUIIOJIOTUIO KYJIbTYPbI CO3aTh HEBO3MOXKHO.
OmnpenenstomumM A7l TOBEACHNUS YeI0BEKa SBIACTCS THII €M0 MEHTAIBHOCTH.
BprickaxuTe cBO€ MHEHHE T10 ITOBOJLY TOTO, HACKOJIbKO BocTpedoBansl naen @. Humme mim K. Mapkea
B COBPEMEHHOM MHpE.
CoracHsI 111 BBI ¢ MHeHHEM 3. Ppeifna o Hemsix 4eI0BeYeCKUX CTPEMIICHHH, O HEBO3MOXKHOCTH
JOCTHXEHUS cuacThsi? HamumuTe paccyXaeHue Ha JaHHYIO TEMY.
Ha3zoBuTe HECKONBKO MPOU3BEICHUH COBPEMEHHON JINTepaTyphl MM KMHO(DHUIBMOB, B KOTOPBIX
HCIIOJIB3YETCs IICUX0aHaIuTHIecKas Teopus Opeiifa; NpoaHanIu3upyuTe 0JHO U3 HUX, C TOUKU 3PEHUS
TEOPHUH NICHUXOAaHAIN3A.
3HaTh NPUHIUIBI (YHKIMOHHUPOBAHHUS Komanna kak 0coObIii BU MaJIOW rpymiibl. THITBI KOMaHI. Texnonorus
HpO(beCCI/IOHaHI)HOFO KOJIJICKTUBA, OCHOBHEBIE XapaKTCPUCTHUKHN KOJIJICKTUBA KaK Pa3HOBUAHOCTHU MaJjoun TPYIIIbI. KOMaH[[OO6p8,30BaHI/I${

[IOHUMATh POJIb KOPIIOPATUBHBIX HOPM
U CTaHJIapTOB.

JlunepcTBO B KOMaH[eE.

Oransl KOMaHA000pa30BaHHUS.

[TpuHIMITBI KOMaHIHOHN PaOOTHI.

Kareropuu koMaHIT B 3aBHCHMOCTH OT LETH (POPMUPOBAHUS.

[Tytn xoMaHIO0Opa30BaHMS.

[onsTHE «pOITBY». BUABI M GYHKIINHU POJICH, BBITOTHICMBIX YYaCTHUKAMH KOMaH/IBI.
PoneBass mopmens ¢yHKkumoHanpHOW koMmaHnmel P. benbuna. Ee wcmonp3oBaHMe B IPaKTHKE
KOMaH1000pa30BaHusl.

CruxuifHOe U LieNleHanpaBIeHHOe (POPMUPOBAHNE KOMAH/IBL.

VrpasneHne B3aNMOOTHOIICHUSIMA B KOMaH/Ie

Onpenenenne oomeHus. DyHKIUU OOIICHUS.

ITpobnemsl, Gaprepbl, OMMOKH B OOIICHHH.

OTtpaxkeHnue mpobaemMbl OOIIECHHS B TEOPETUISCKUX KOHIIETITUSX.

WcTtounuku pacrio3HaBaHusl COCTOSIHUHM NapTHepa.

Y CaMOpa3BUTHUS
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KOMITETEHIINU IPOrpamMMbl
HuTepnpeTanus HeBepOaIbHOTO MOBEACHUS NapTHEPA.
I'eHnnepHBIE 0COOCHHOCTH B /ICTIOBOM OOIIEHHU.
WHCTpyMEHTHI yIIpaBIeHUsI KOMaHAHBIMHI B3aHMOOTHOILICHUSMH.
Pabora ¢ koHpIUKTAMH B KOMaHJIE.
TpynaocTH paboTH B KOMaHE.
TpeHnHr KOMaHI000Pa30BaHU: COAEPKAHNE U OCOOCHHOCTH ITPOBEICHNUSI.
Buzp! TpeHHHT0B KOMaHA000pa30BaHKA M OCOOCHHOCTH MX NMPUMEHEHHUS.
Tum-OmnanHT Kak crocod GopMUpOBaHUS KOMaHIbI.
BepeBouHslii Kypc kak crioco0d GpopMUpOBaHHs KOMaHIbI.
IIpumep uTOrOBOIO TECTA
1. TIlporecc 1eneHANPaBICHHOIO (OPMHUPOBAHUS OCOOOr0 Crocoba B3aUMOJACUCTBHS JIOACH B
M30BaHHOW  rpymme,  Mo3Boiisifomero  3(G@QeKkTUBHO  peann3oBBIBATE  HMX  JHEPreTHYECKHH,
NEeKTyabHBIA M TBOPYECKHUIT MOTEHIMAT COOOPa3HO CTPATErHUECKUM LIEJISIM OpraHU3aliu, Ha3bIBACTCS:
A) komMaH/1000pa3oBaHue;
b) rpynmnoBas CIIO4EeHHOCTS;
B) eHHOCTHO-OPUEHTAIIMOHHOE EJMHCTBO.
2. Komannoo0pa3oBaHue Kak ClIENHaIbHBIN BU AESTEIBHOCTH 3aPOIMIOCH!
A) B xoHIie 19 Beka,
B) Bo BTOpOIT OTOBHHE 20 BEeKa;
B) B Hagane 20 Beka.
3. B HacTosiuii MOMEHT BBIJEIISIIOT CJIEYOIIHMEe HapaBJIeHHs B 0071aCTH KOMaH1000pa30BaHusI:
A) BOIpOCH! KOMIUIEKTOBaHMS KOMAaHTI;
b) popmupoBaHne KOMaHIHOTO 1yXa;
B) nuarHocTuka 1eneBsIX TPYMIl C TOYKU 3PEHUS UX COOTBETCTBHUS HMOHATHIO «KOMaH/Iay;
I') Bce oTBETHI HE BEPHHI.
4. Cocrosare 3¢ QEKTHBHOTO TPYIIIOBOTO B3aWMOAEHCTBUS B Tpolecce padOThl COTPYIHHKOB
M3al[MH, YETKO OCO3HAIOUIMX B3aMMOCBS3HM MEXIy LEIIMH, METOJaMU paboThl M MPOLECCOM YCIIEIITHOTO
THEHUS 33714, Ha3bIBACTCS:
A) CIJIOYEHHOCTb;
B) rpymma;
B) xomaHnna.
Ymers paboras B KOJUIEKTHBE, Y4YHUTHIBaTh | OTpabaThiBaeTcs B OOJBIINX TPEHHHIOBBIX Urpax «KaracTpoda Ha BO3IyIIHOM Iape», «Y Tpo Ha
COLIMANIBHBIE, STHUYECKHE, | Jlaue» M T.II.
KOH(eCCHOHAIBHEIE, KyJnbTypHbIC | IIpuMep HTOroBOro TecTa
0COOEHHOCTH npeacraButeneil | 1. Bug rpynmsl, 4ieHb KOTOPOH MOTYT HOBBICHTH (P (PEKTHBHOCTh COBMECTHOW NEATEIHHOCTH, HO HE
Pa3IMYHBIX COIMAJBHBIX OONTHOCTEH B [ralOT K 3TOMY HHM MaJICHININX yCHJIMHA, HA3BIBACTCA:
mporiecce npodecCHOHANBHOTO | A) MOTEHINAIbHAS KOMaH/a;
B3aMOJACHCTBUSA B KoJuIeKTHBe, | b) mceBmoxomanna;
TOJIEPAHTHO BOCIIPMHHMMATH otH | B) pabouas rpymma.
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pa3ianuus.

2. HeOonpmast rpynma mozgeil, CTpeMsIIMXCS K JOCTIDKEHHIO OOMIeH Lesiu, HOCTOSHHO
0/1eHICTBYIOIINUX U KOOPIUHUPYIOUINX CBOU YCUIIUS, Ha3bIBACTCS:

A) xomaHsa;

B) pabouas rpymnma;

B) nceBmoxomanpa.

3. YenoBek, KOTOPHIH BemeT OPYTHUX 3a COOOH, 3alaeT HampaBiIeHHE W TEMIT ABIDKCHHS, 3apsDKacT
Mel, BOOAYIIEBISIET, MOKA3bIBaeT MPUMEp, NMPHUBIEKAET K cebe JItoAeH, HaleleH Ha IpeoOpa3oBaHue U
THE — 3TO:

A) MeHemxep;

b) nunep;

B) pyxoBoautens.

4. B xonuerniuu P.M. benOuna BbIIEIAIOTCS CISAYIONINE KOMAHIHBIC POJIH:

A) peanuzatop;

B) pyxoBonuTens;

B) motuBatop;

I') opranusarop;

[1) Bce OTBETHI BEPHBHI.

5. CoBOKYITHOCTb O’KH/IAHHUH, CYIIECTBYIOIIAs OTHOCHUTEIBHO KKIOTO WICHA KOMaH/bl, HAa3bIBACTCSL:

A) poib;

B) o6pas3;

B) crpemnenue.

6. B momenu ympaBiaendeckux posieii bazaposa T.HO., peanusanus JaHHON pOJSM OpEANOJiaraet
THBHOE YIpaBJieHHE, IMOJAepKaHue OH3HEC-NPOIECCOB M OPraHU3ALMOHHON CTPYKTYphl B PEXUME
MOHUPOBAHMA:

A) opranuzarop;

b) ynpasneners;

B) anmunuctpatop;

I') pyxoBoauTEIN.

Bnagers

B Ipounecce pa6OTI>I B KOJUICKTHUBC
O9TUYCCKUMU HOPMAaMH, KaCAIOIHUMHCA

COIIMAJIbHBIX, OTHHUYCCKUX,
KOH(i)eCCI/IOHaJ'H:HLIX u KYJbTYPHBIX
paSJ’IPI‘IPIfI; crocobamMu U npueMamu
PEAOTBpAIICHUA BO3MOXXHBIX

KOH(IIMKTHBIX CHUTYyaIlMii B TIpoliecce
po¢heCCHOHATBHOM AeSTETFHOCTH.

OtpabarbiBaeTcss B «TpeHHHTe NPHHATHA YHPABICHUSCKHX pEHICHHH», JEJIOBBIX HIrpax
«Tepemox», «CamoneTs» U T.11.

[TpeacTaBUTh ONHO WM HECKOJBKO KOMAHIHBIX JIeNl (3aBUCHT OT TPYAOEMKOCTH) JIIO00H
HAaIpaBJIeHHOCTH: Npo(ecCHOHAIBLHOM, yueOHOH, HaydHO-HCCIIeI0BaTEIbCKOM, 00IIEeCTBEHHO-
MOJIE3HOH, KyJIbTYPHOH, 07aroTBOPUTEIBHON, CHOPTUBHOM | Ip. DTO MOTYT OBITh: KOHKYPCHI,
(hemmMo0bl, aKIINH, BRICTYIUICHHSI, COPEBHOBAHMSA, CYOOOTHHUKH, KOH(EPEHITHH U JIp.
KomangHoe eno MoxxeT OBITh IPEACTaBICHO B BUE (HOTO- MM BUIACOIPE3CHTALINN.
Tpebopanus:

-IIPOJIOIDKUATENILHOCTE He O6onee 10 MuH.;

-y4acTHe BCEX WICHOB KOMaH[BI (00s3aTeNbHO);

-opma nmosaum — cBOOOJHAS;
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KOMITETEHIINU IPOrpamMMbl
-TIOHSATHAsL 1 MHTEpecHas popMa MpeACTaBICHUS MaTeprana.
3HaTh OCHOBHBIE OTIPEICIICHNS ¥ TIOHITHUS [TepeueHb TEOPETHUECKUX BOIPOCOB K 3aUETY: MenunakyneTypa

MEINaKyIbTYpBbI;

OCHOBHBIE METO/IbI HCCIIEIOBAHNUH,
UCTIONb3yeMble B MeaaHaN3e;
ONpeNeIeHUs] METUITHBIX TTOHATHH,
OCHOBHBIE TEOPETHYECKHE MOIXOMABI K
HHUM, UX CTPYKTYPHBIE XapaKTepUCTHKH;
OTIpeNIeIeHUs] METUMHBIX POLIECCOB.

Teopun naopmMarmoHHOro 001EecTBa. DEHOMEH MEIHAKYIBTYPHI.

OCHOBHBIE 3110XH B Pa3BUTUHU Mena U PYHKINU MEANAKYIbTYPBHIL.

MenuakyabTypa Kak (PeHOMEH 3I0XH MOJiepHa. «DJIUTapHOE» — «MacCcOBOE» KaK NapagoKC KyJIbTYypbI.
Teopus u npakTUKa ABYX KyJbTYp.

Menuakynbrypa u Mudsl XX Beka. MH(popmanust kak BinacTb, OU3HEC U 3HAHUE.

MenuakynsTypa Poccun B ycloBHAX COLMANbHOM MOJCPHU3AIMH.

Kpurtrka menna TeKCTOB.

DJIeKTPOKOMMYHHKAIMH (Tenerpad, TenedoH, paano) U UX BIUSHNE Ha 00IIECTBEHHOE CO3HAHME.
Menna u knHemaTorpad.

«PeanbHOCTE» B COBPEMEHHOI MEAUAKYIIBTYPE.

Hrpossie GpriibMbl HHTEPaKTUBHOTO TeleBHACHU. Tenecepuan u Tenepekiama Kak IpOIyKThI
PBIHOYHOM SKOHOMUKH.

Konuernius Meauacpensl. IHTEpHET Kak MPOCTPAHCTBO CBOOOTHON KOMMYHHUKAIUH.

Maccmenua 1 BIacTb: Ha IyTH K THAJIOTY.

buzHec u hopmMupoBaHue MeTMapbIHKA.

CeTteBoe 00ILECTBO U IPaHUIIBI IPUBATHOM Cepsbl.

Tenesunenue. Cepuaisl U TOK-IIOY.

Tecrt:

MeuakynbTypa — 370 ...

YkaxxuTe He MEHee JIByX BAPUAHTOB OTBETA.

a) MPOLIECC B3aUMOJICHCTBHS MEIUMHBIX HCTOYHUKOB B OOIIECTBE;

0) KyJIbTypa OOIIEHHUS IPU TIOMOIIN MEAUMHBIX CPE/ICTB;

B) cucteMa HH)OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX CPEJICTB, BHIPAOOTAHHBIX YEJIOBEUYECTBOM B
npolecce KyJIbTypHO-UCTOPHUECKOTO Pa3BUTHS, CIIOCOOCTBYIONIMX (DOPMHUPOBAHHUIO OOIIECTBEHHOTO
CO3HAHHUA U CoOHaJIN3aluu JIMYHOCTH,

I) nepefada HHPOPMALUHU U KYJIBTYPHI €€ BOCIIPHUATHS; OHAa MOKET BBICTYIIATh U CHCTEMOH YpOBHEH
pa3BUTHA JIUIHOCTH, CHOCO6HOﬁ «YUTaATbh», AaHATIU3UPOBATH U OLICHUBATH TEKCT, 3aHUMATbCA
TBOPYECTBOM, YCBAMBATh HOBBLIC 3HAHUSA.

MeauakynpTypy MOXKHO CUHTATh MEXaHU3MOM CBSI3H MEXKIY ...

VKa)XuTe He MEHee JBYyX BapUaHTOB OTBETA.

a) 00IIECTBOM H TOCY/IapCTBOM;

0) COIMYMOM U BJIACTHIO;

B) pETHOHAMU;

) TOCYIapCTBaMH.

Kto u3 uccnenoBareneit paccmaTpuBain Menna Kak «MUAGOIOTHION?

a) K. bonpwuitsp;
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0) XK. Hdenes;

B) 1O. Jlot™maH;

r) P. Bapr.

OcHOBHBIE QYHKINH MEIHAKYIBTYPH ...

YkaxuTe He MEHee JByX BapHaHTOB OTBETA.

a) MCCIeIoOBaTeNbCKas;

0) KOMMYHHKaTHBHAS;

B) HH(MOpMAIOHHAS,

I') COMaTH4eCKasl.

MenuakyabTypa BO3HHKIIA KaK KYJIbTypa 3MOXH. . .

a) IOCTMOJIEPHHU3MA,;

0) MozepHU3Ma;

B) YABTPaMOJEPHU3MA;

I') HOCTUMIIPECCHOHU3MA.

BusyanbHbIe HOBaLlMK T'a3€Thl — 3TO. ..

YxaxuTe He MEHee JByX BapHaHTOB OTBETA.

a) KpyIHBIE 3ar0JI0BKHY;

0) pa3bpeMHEHNE TEKCTA C MILTIOCTPALAAMIY;

B) pa3MeIlIeHHUE PEKIaMBbI;

T) 3cce.

Kunemarorpad — sto...

a) CPeJICTBO KOMMYHHKAIINU U CHHTE3 TEXHMUECKON U XyJJ0KECTBEHHOH KYyJIbTYPHI;
0) TexHIUYECKOe N300PETEHHE;

B) crielM(pUYECKUe TPIOKHU ME/IHa;

T') HCKYCCTBO.

[Toyemy He HOMyJISIpHBI y4eOHbBIE TEJICBU3NOHHBIE MEIUATEKCTHI?

YxaxuTe He MEHee JIByX BapHaHTOB OTBETA.

a) HaJIM4IHe I0MOopa;

6) OTCYTCTBHE UTPOBOTO KOMITOHEHTA,

B) pacdeT Ha MpoQeCcCHOHATBHYIO CHEIU(HKY ayTUTOPHUH;

T') KOHIENITYJIbHBIM IECCUMHU3MOM.

Kaxk Ha3piBaercs KOHICIIMA, COTJIaCHO KOTOpOﬁ I/IH(i)OpMaTI/IKa, KOMIBIOTEPHI U MUKPODJICKTPOHUKA
OTIPEIEIISIOT ¥ NPeoOpa3yIoT BCIO COBPEMEHHYIO COLIMATIbHYIO CUCTEMY:

a) «MHAYCTPHUAIHLHOTO OOIIECTBAY;

0) «IOCTUHAYCTPHAILHOTO OOIIECTBAY;

B) «T€XHOTPOHHOTO O0IIIEeCTBaY;

T') «MH(POPMAIOHHOTO O0IIECTBAY.

«O60011eHHAasT XapaKTePUCTHKA CYIIECTBOBAHMUS B COBPEMEHHBIX O0IECTBaX THIA KyJIbTYPHI,
NPEBPAICHHON B MHAYCTPUAILHO-KOMMEPUECKYIO (JOpMy NPOU3BOJICTBA U PAaCIIPOCTPAHEHHUSI C
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MOMOIIBIO CPEJICTB MacCOBOH MH(OPMALIMK CTaHIAPTU3UPOBAHHBIX JYXOBHBIX Oar» — K KaKOMy
MOHSATHIO OTHOCUTCS 3TO OIpeeeHue?
a) K MOHATHUIO «MHPOPMALMOHHOE 00IIECTBOY;
0) K IOHATHIO «yIBTPaAMOICPHHU3M;
B) K MOHATHIO «MACCOBasi KOMMYHHKAIAA»;
T) K TIOHATHIO «3JIUTapHAas KyIbTypay.
Menua (ot mat. media, medium) — cpeznctBo, ocpeaHuk. KTo BBEN 3TOT TepMUH B TYMaHHTapHOE
3HaHHE 11 0003HAUCHHUS PACIIMPSIIOLICHCS CHCTEMBI MACCOBBIX KOMMYHHKAIMi? Bunsr meana:
TMCYaTHBIC, ayITUAJIbHBIC, BU3YyaJIbHbIC, Ay ANOBHU3YyaJIbHBIC. CUHOHMMUYHEIC TTOHITHS: MaccMmeaua, CMI/I,
CMK.
a) . Mapkyse;
6) I'.'M. MaxkmosHOM;
B) T. AnopHo;
r) O. 1opKreim.
YMmerh MPUMEHATH 3HAHUA IO MEAUAKYJIBTYPE
B IIpO(heCCHOHANIBHOI JIeATETbHOCTH; IIpakTuueckue 3anaHus:
UCTIONB30BATh UX Ha [Tpoananu3upoBaTh TO, KaK CIIOBECHBIC U BU3yaJbHBIE CHMBOJIBI B MEHATEKCTE
MEXANCIMIUINHAPHOM yPOBHE; 00pa3yroT HeKoe 3HaueHuE (K IIPUMeEpY, POJIb 3HAKOB B PEKIIaMe).
pruoOpeTaTh 3HaHMS B 001acTH Pacno3Hats 1 mpoaHaIM3upOBaTh CHMBOJINYIECKHE KOJIBI (KaJp, paKypc | T.1.) B
MEINaKyJIbTYpBbI; MeJIMaTeKCTe; TO, KaK HH(POPMAIM COOTHOCHTCS C KOAAMH U YCIOBHOCTSIMH ME/INa; IPOaHAIN3UPOBAThH
KOPPEKTHO BBIPAXKaTh U TO, KaK CHMBOJINYECKHE KOJIbI MOTYT B3aMMOJICHCTBOBATH JIPYT C APYTOM JUISl CO3AaHUS OIIPEeIeHHOTO
apryMEHTHPOBaHHO 0OOCHOBHIBATH CMBICIIa METHATEKCTA.
CBOIO TOYKY 3PEHHUS Ha COBPEMEHHEIE IIpoananu3upoBath pekIaMHbIe adHUIIN METUATEKCTOB (BU3yabHAs U MHUCbMEHHAS
MeIUWHbIE TPOLIECCHI; uH(pOpMALUs, caMasi BAYKHAsI YacTh JaHHON HH()OPMAIHH, KOMITO3UIIHS adHIIIN).
aHaJIM3UPOBAThH CBOO MOTPEOHOCTH B 4. Ha ocHoBe pexsiaMHOM aduiy cenats NporHo3 ycnexa y ayJJUTOPHU TOTO WM HHOTO
nHpopmanum. peKJIaMHupyeMoro MeauaTekcTa ¢ MU(OJIOrHIECKUM, CKa30UHbIM, (POJIBKIOPHBIM HCTOYHUKOM.
BHaI[CTL — MPaKTUICCKUMU HaBbIKaMU baox TBOPYECKUX 3aﬂaHHﬁ JUTA BBISBJICHUS YPOBHS KPE€AaTUBHOI'O MMOKA3aTEIA JIMYHOCTHU:

KPUTHUYECKOTO BOCTIPUSATHUS
MEAUAKyJIbTYPHOH HH(GOpMAIIHH;
METO/IaM{ MEANAKYJIbTYPHOTO aHaIN3a
COBPEMEHHOM J1eHCTBUTENBHOCTH;
HaBBIKAMHU COLIMAIBHOTO
B3aUMO/JIEHCTBUS, COTPYAHUYECTBA.

OnummTe Kaap 13 ayAHOBH3YaIbHOTO MEAMATEKCTa, KOTOPBIH BeIpakaeT o0pa3Hoe 00001ieHue,
OCTaBILIeeCs y Bac IOCjIe IPOCMOTpa.

[TpennoxxuTe CBOM BU3yaJIbHBIH BApHAHT 00pa3HOTr0 0000IIECHNS aBTOPCKOI KOHIIETIIINT
ayJMOBH3YaJIbHOTO MEIMATEKCTa B BUIE IJIaKaTa WM KOJlIaXKa.

[Mepenaiite 0OpazHoe 0600IIEHIE aBTOPCKOM KOHLIEIINY ayJHOBH3YaJIbHOTO MEIUATEKCTa CTPOUYKAMH
13 U3BECTHOT'O CTUXOTBOPEHMUSI, 00pa3HO-3MOLIMOHAIBLHOE COJIEP’)KaHNEe KOTOPOTO YaCTUYHO
nepeKJIMKaeTcst (MM COBIagacT ¢ Hel) ¢ TEeMOM JaHHOTO MEANAaTeKCTa.

4. CocraBbpTe paccka3 OT UMEHH ITepCOHa)Ka MeIMaTeKCTa (C COXpaHeHHeM 0COOEHHOCTEH ero
XapakTepa, JIEKCUKH U T.IL.).
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OK-5 cnoco0HOCTHI0 K CAMOOPTraHH3ALMU U caM000pPa30BaAHNUIO
3HaTh CHOCOOBI CaMOOpraHu3aluy 1 pa3sutusi | [loHsATHE )KU3HEHHOTO MTyTH. TexHomnorus

CBOETO MHTEIIEKTYaIbHOTO, ITonsiTre XU3HEHHOH MO3UIIHH. KOMaHI000pa30BaHus
KyJIBTYPHOTO, TyXOBHOTO, [TonsiTre XU3HEHHOH NEPCTICKTHBEL. 1 CaMOPa3BUTHSA
HPaBCTBEHHOTO, (PH3UIECKOTO U [TonsiTHE XU3HEHHOTO CIIEHAPHSL.
poeCCHOHANBEHOTO YPOBHSI. JIM9HOCTB KaK CyOBEKT KU3HEHHOTO ITyTH.

JIMY4HOCTHBIN POCT U €ro NaTOT€HHBIE MEXaHU3MBI.

[Tpu3Haku OCTAaHOBKH JINYHOCTHOTO POCTA.

IlousiTue WHAWBUAYAaJIbHOTO KOYYHHI'a U YCJIOBUA €0 YCIICHIHOCTH.

Ymers HaXOJWTh HEJAOCTATKH B CBOEM [TpoBoANTD M aHATTM3UPOBATH TECTHI Ha BEISIBIICHUE THITA TEMIIEPAMEHTa, O0IIEH SYMOIIMOHAIBHOM
OOIIEKYJIbTYPHOM U HAaIpaBJIeHHOCTH, CBOCH KOMaHIHOW POJIH, IMYHOCTHOW arpecCUBHOCTH M KOH(IMKTHOCTH.
podeCcCHOHANBEHOM YPOBHS Pa3BUTHS Hrorosslii TecT (mpumMep)

U CTPEMHUTHCS UX YCTPAHUTE; 1. Tlpouecc ueneHanpaBieHHOro (OPMHPOBaHMS OCOOOro crocoda B3aMMOJCHCTBHS JIIOACH B
TJIaHUPOBATH LCJIN U YCTaHABJINBATH M30BaHHOM rpymnme, MO3BOJIAOIICTO 3(1)(1)6KTI/IBHO pCain30BbIBATH ux BHCPFGTHHGCKHﬁ,
IIPUOPUTETHI ITPU BBIOOpE CIIOCOO0B NEeKTya bHBIA M TBOPYECKHUIT MOTEHIMAT COOOPAa3HO CTPATErHUECKUM LIEJISIM OpraHUu3alii, Ha3bIBACTCS:
NIPUHSTHUS PELICHUI C YUeTOM yCIOBHH, | A) KOMaHI000pa3oBaHUE;
CPEACTB, INIHOCTHBIX BO3MOXHOCTEH 1 | B) rpynmoBast cIutoueHHOCTD;
BPEMEHHON MEPCIIEKTHUBBI JOCTIKEHHS; | B) IEHHOCTHO-OpHMEHTAIMOHHOE €IMHCTBO.
OCYIIECTBIICHUS IESTEIbHOCTH. 2. Komannoo0pa3oBaHue Kak ClieNHaIbHbBIN BU IESTEIbHOCTH 3aPOIMIOCE!
A) B xoHIie 19 Beka,
B) B0 BTOpOIT OTOBHHE 20 BEeKa;
B) B Hauaie 20 Beka.
3. B HacTosIIMii MOMEHT BBIJIEIISIIOT CJIEYIOLIHMEe HalpaBJIeHHs B 0071aCTH KOMaH1000pa30BaHusl:
A) BOIpOCH! KOMIUIEKTOBaHMS KOMAaHI;
b) popmupoBaHne KOMaHIHOTO 1yXa;
B) AUArHOCTHKA HEJICBBIX I'PYII C TOYKU 3PpCHUA UX COOTBETCTBUSA IOHATHIO «KKOMaHa»,
I') Bce oTBETHI HE BEPHHI.
4. Cocrosare 3¢ QEKTHBHOTO TPYIIIOBOTO B3aWMOAEHCTBUS B Tpolecce padOThl COTPYIHHKOB
M3al[MH, YETKO OCO3HAIONIMX B3aMMOCBS3HM MEXIy LEISIMH, METOJaM1 paboThl M MPOLECCOM YCIIEITHOTO
THEHUS 3a/1a4, Ha3bIBAETCSL:
A) CIIIOYEHHOCTB;
b) rpymma;
B) xomaHnna.
Bnaners TEXHOJIOTUSIMU OpTaHU3alUK IIpoliecca

camMmo000pa30BaHus; IpHEMaMH
LeJICTIoNIaraHus BO BPEMEHHOM
MIEPCTIEKTUBE, CIIOCOOAMHU

TJIaHUPOBAHUA, OpTraHU3aInuu,

YMeHueM nucartb pe3roMe, COCTaBIIsATh NOPT(HOINO0, KOTOPOE OTpaXkaeT BUAEHHE COOCTBEHHOTO
pasBuTHs B Oyrymieit nmpogecCHOHaIbHON AESTEIbHOCTH, HAyYHO-HCCIIEI0BATENLCKOM padoTe,
00IIIeCTBEHHOH, KyJIBTYPHO-TBOPUYECKON, CIIOPTHUBHOM 1 Ap. chepax (BHIOpaTh I ceOs IPUOPUTET).
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CaMOKOHTPOJISI U CAMOOLIEHKU
JIeSITeIbHOCTH.
3HaTh TpeGOBaHUsA K MOArOTOBKE OTYETA TI0 [Tepeuncauts TpeOOBaHMUS K ITOJITOTOBKE OTYETA MO TPAKTHKE; VYuebHast -
NPOM3BOACTBEHHOM IIpaKTUKe cornacHo | ONMUcaTh OCHOBBI M CTPYKTYPY CAMOCTOSITENBHOM paboThl MPU NPOX0KASHUN MPAKTHKH, 03HAKOMUTEIbHAS
YTBEPXKICHHBIM (popMam; [TepeuncauTh NPUHLIUIBI KOHCIIEKTUPOBAHUS YCTHBIX COOOIICHUI MpaKTUKa
OCHOBBI U CTPYKTYPY CaMOCTOSTEITbHON
paboTHI, MPUHINIBI KOHCTICKTHPOBAHUS
YCTHBIX COOOIIEHUH
Vmersb MIOHMUMATh OCHOBBI U CTPYKTYPY Omnncath OCHOBBI M CTPYKTYPY CaMOCTOSITENILHOM padOTHI P NPOXOXKICHUH MPaKTHKH,
CaMOCTOSITEITBHON PaboTHI, [TepeuncauTh MPUHOUIBI KOHCIIEKTHPOBAHUS YCTHBIX COOOIIEHUIT COCTABISITH OTUYET O MPAKTHUKE
KOHCIIEKTHPOBAaTh YCTHBIE COOOIIEHNS, Omnucats NPUHIMITEI 0000LICHNUS MOTYIeHHOH HH(pOopManuu
abCTPaKTHO MBICIIUTE, 0600IIIATS, [Tepeuncanuts TpeOOBaHMUS K MTOJTOTOBKE OTYETA MO MPAKTHUKE
aHAJIU3UPOBATh, BOCIIPUHUMATH
uH(pOpMaNuIo;
COCTaBJIATh OTYET 110 MPAKTHKE
Bnaners IIpaBUIIAMHU OJATOTOBKU OnucaTh OCHOBBI U CTPYKTYPY CaMOCTOATENIBHON paObOTHI IPU MPOXOKACHUH NMPAKTUKH,
YCTaHOBJICHHON OTYETHOCTH 110 [TepeuncauTh NPUHLIUIBI KOHCIIEKTUPOBAHUS YCTHBIX COOOIEHHUIT COCTABISITH OTUYET O MPAKTUKE
YTBEPKACHHBIM (hopMaM; OnucaTh IPUHIUILI 0000IIEHNS OTyYeHHOH HHpOpMaun
Ky_]]],Typoﬁ MBILUIEHUS CIIOCOOHOCTBIO HepeqnchTb Tpe60BaHI/Iﬂ K MOATOTOBKE OTYCTA I10 MPAaKTHUKE
K 00001IeHNI0, aHATHU3Y, BOCTIPUSTHIO
nHpOpPMALUH
3Hath croco0bl cO0pa HAYYHO-TEXHUUIECKOMH IpuHIHIE cO0Opa HAYYHO-TEXHUYCCKON HH(DOPMAIMH 110 TEMATHKE IKCKYPCHUH JIJIsl COCTABJICHHUS OTUeTa | YueOHas - NpakTHKa
nH(popMaILNK 10 TEMATHKE IKCKYPCHIA 0 IPaKTUKE 0 TIOJTYYIEHUIO
JUISL COCTABIICHUS OTYETA 110 PAKTHKE TIePBUYHBIX
Ymetb cobupaTh HAYYHO-TEXHUIECKYTO Otyer 0 cOope AaHHBIX MO TeMe WHAUBUIYAILHOTO 3aJaHs 10 TMPaKTUKE npodeccHoHaTbHEIX
nH(popManuIo 1Mo TEMaTHKE SKCKYPCHH YMEHUH U HaBBIKOB, B
JUISL COCTABIICHUS OTYETA 110 IPAKTHKE TOM YHCJI€ NEPBUYHBIX
Bnaners MeToamMu cOopa HaydHO-TexHHUeckoil | OOpaboTka n cucremMarn3anys pakTHIeCcKOro M JINTEPaTypHOTO MaTepuaia YMEHHH H HaBBIKOB
nH}pOopMannH 1Mo TEMaTHKE 3KCKYPCHI Cucremaru3anusi HAyYHO-TEXHHYECKOH MH(pOpPMaIMK M0 TeMe paboThl U cocTaBlICHHE 0030pa Hay4IHO-
JUI COCTABJICHUS OTYETA I10 IPAKTUKE JIUTEPATyphl HMCCIIC/I0BATEIIBCKOM
JeSITeTbHOCTH
OK-6 CIOCOOHOCTHIO HCI0JIb30BATH 00LIENPABOBbIE 3HAHMS B Pa3JIMYHbIX cepax AeATeTbHOCTH
3HaTh OCHOBHBIE NTPABOBBIE MTOHATHS,; IlepeyeHs BONPOCOB /ISl MOATOTOBKH K 3a4eTy: [IpaBoBenenue

OCHOBHBIC UCTOYHHUKH IIpaBa;
TIPUHIUIIBI TPUMCHCHUA IOpPIJ]H‘IGCKOﬁ
OTBCTCTBCHHOCTHU.

[TonsTHE, MPU3HAKHK TOCYyAapCTBa
dopma npaBiIeHUs: TOHSATHE, BUIBI
dopMa rocyJapcTBEHHOT'0 YCTPOUCTBA: IOHSATUE, BUIbI
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I'ocynapcTBeHHBIN pexXUM: OHATHE, BUABL.

Koncrutynus Poccuiickoit @enepaniuy — 0CHOBHOM 3aKOH rocy1apcTBa.

®opma npasnenus Poccutickont denepanun.

Cucrtema opraHoB roCyJapCTBeHHOM BiIacTH B Poccuiickoit @eneparum.

[Ipesunent Poccuiickoit @enepanuu.

®enepanpaoe Cobpanne Poccuiickoit deneparmm.

IIpaButensctBO Poccuiickoit denepanuu.

Cucrema cynoB B Poccuiickoit denepanmn.

Ocobennocty (henepaTuBHOro ycrpoiicrsa Poccnu.

IlonsTue u CylHOCTb IIpaBa.

Hcrounuku npasa.

Cucrema 3akoHOAaTenbcTBa Poccuiickoit @enepanuu. HopmaTuBHO-IIpaBOBBIE aKThI, UX BUIBL.
Otpaciu poccuiickoro npasa.

IIpaBoHapyleHUE: IOHATUE, IPU3HAKU, BUABL.

IOpunudeckast OTBETCTBEHHOCTD, OHATHE U BUBL.

IIpeamer u MeTO rpaXkAaHCKOTO MIPaBa.

CyOBeKThl 1 00BEKTHI IPaXKJAHCKOTO TPaBa.

ITpaBOoCIOCOOHOCTB U 1e€CIOCOOHOCTh (PU3NIECKHUX JIHII.

IOpuandeckue nua: NOHATHE, BUABL, OCOOCHHOCTH CO3/1aHUA M MIPEKPAIICHHS ACATCIHHOCTH.
I'paxk1aHCKO-TIPABOBBIE CIIENIKH, UX BHIIbI, HOPMBI U YCIIOBHUS I€HCTBUTEIBHOCTH.

ITonsaTtue mpaBa coGcTBeHHOCTH. BelrHble mpaBa uIia, He SBIIAONIET0CsS COOCTBEHHIKOM.
OcHoBaHUsI MPUOOPETEHUS TTpaBa COOCTBEHHOCTH.

OcHOBaHUSI ITPEKpaIIeHus MpaBa COOCTBEHHOCTH.

Bunbl rpaskaHCKO-TIPABOBBIX IOTOBOPOB U CIIOCOOBI 00eCTIeUeHHs X UCTIOTHEHMSI.
HacnenoBanue 1o 3aK0HY | IO 3aBEIIAHUIO.

3akiroueHne Opakxa.

[Mpekpamenue Opaka. [Ipu3nanne Opaka HeEeHCTBUTEIBHBIM.

HmyniecTBeHHBIE NIpaBa CyNPYroB.

[IpaBa 1 00s3aHHOCTH POTUTETICH U IETEH.

ANMMeHTHbIE 00513aTeNIbCTBA (CyOBEKTHI, YCIOBUS U MOPSIIOK BBIMJIATHI).

JInmenue poAUTENbCKUX MPaB.

IIpenmer TpynoBoro npasa.

TpynoBoi 10roBop: yClIOBUS, CTOPOHBIL, OPSJOK 3aKIFOUECHHUS.

IMopsimok mpuema Ha padoty. VcnsITaTeIbHBIA CPOK.

ITonsTHe n BUIBI paboyero BpeMeHn

Bpewms oTabixa

pr}IOBaf{ JAUCHUTIUINHA U OTBETCTBEHHOCTD 3a €€ HAPYIICHUC.

MarepuanbHasi OTBETCTBEHHOCTb paOOTHUKA: MOHITHE, OCHOBAHHS M OPAIOK IPUMEHEHHUSL.
MarepuasbHasi OTBETCTBEHHOCTb pab0TOIaTelNs: TIOHITHE, OCHOBAHUS M TTOPSIOK TPUMEHEHHUSL.
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IIpexpaieHue TpyI0BOrO AOTOBOpA.

IIpenmer u MeTO aAMUHUCTPATHUBHOT'O NIpaBa.

CyOBeKTH aIMUHACTPATUBHOTO TIpaBa.

l'ocynapctBenHas ciayx0a.

AZIMUHHUCTpPATUBHBIE IPABOHAPYIICHNUS U aJMUHUCTPATHBHASI OTBETCTBEHHOCTH. COCTaB
aJIMHHHCTPATUBHOTO MPOCTYIIKA.

AZMUHHCTpaTHUBHBIE B3bICKaHMA. Hano)xeHne aqMUHICTPAaTHBHOTO B3BICKAHUS.
OmnpeneneHne TOCYAapCTBEHHON TaHBL.

[Ipeamer u MeTO YyroJ0BHOTO IIpaBa.

[Tonstue mpectyruienus. Kareropuu npecTyrieHui.

CocTtaB npecTyIUIeHuS.

VYTo0510BHAs OTBETCTBEHHOCTH 32 COBEPIICHUE NPECTYMICHUH.

IIpenmer u MeTO/] KOJIOTHYECKOTO MpaBa.

HcToyHnKH 3KOJIOTMYECKOro npasa.

ITpaBo o0mIero ¥ CeNUaIbHOTO IPUPOJOIOIB30BAHUSL.

YMmerb

OpUEHTHUPOBATHCA B CHCTEME
3aKOHOAATENbCTBA;

ONPENENATh COOTHOLLIEHUE
IOPUANYECKOTO COJIEPKAHUS HOPM C
peaTbHBIMU COOBITHSAMH OOIIECTBEHHON
JKU3HU;

pa3pabaTeIBaTh JOKYMEHTHI IPABOBOTO
XapakTepa;

mpuoOpeTaTh 3HAHUA B 00JIaCTH TIPaBa;
KOPPEKTHO BBIPAXaTh U
apryMEHTHPOBAaHHO 0OOCHOBHIBATH
CBOIO FOPHANYECKYIO TIO3HIIHIO.

IIpumepHbIe TeCThI:

OpraHsl 3aKOHOAATENbHOM BacTy B Poccuu mojpasaensioTcs Ha ABE KaTerOpuu
— (enepanbHbBIC U PErMOHABHBIC

— (henepasnbHBIC U MyHUIUITIATBHBIC

— o01mue u criennaabHble

— HOJIHOMOYHBIE ¥ PErHOHAJIbHBIE

EnvHCTBEHHBIM KpUTEPUEM OTIPAHUYEHHUS aAMUHUCTPATUBHOIO IIPABOHAPYIIEHUS OT IPECTYILIEHUS
ABIIACTCA

— CTEIEHb OOIIECTBEHHOM OMMACHOCTH

— (hopma BHHEI

— 00BEKT MOCATaTeILCTBA

— 00BEKTHBHASA CTOPOHA aAMUHUCTPATUBHOTO MIPABOHAPYLICHUS

He sBnsieTca ocHOBaHMEM [Tl OTKa3a rpa<IaHUHY B OIIyCKe K FOCYJapCTBEHHOM! TailHe
— €ro BpeMeHHasl HeTPYJOCIIOCOOHOCTD

— NpU3HAHUE CYAOM I'paklaHHHA HE1eeCcII0COOHBIM

— IpU3HAHUE €r0 0c000 OMAaCHBIM PEIUANBUCTOM

— HaJIM9Me y TpaXJaHWHA CYAUMOCTH

3a HapymIeHne AUCIUILTHHEI TPyJa K paOOTHHUKY MOXKET OBITh PUMEHEH (-0)
— BBITOBOP
— JNUIIeHue CBOOOIBI

— mrpad




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
— IpeaynpexacHue
IIpuMepHbIe NpaKTHYECKHE 3aJaHU
Wcnone3ys craten Koncrurynnu Poccniickoit @enepannu, cocuntaiiTe KOMMIECTBO CyOBEKTOB
Poccuiickoit @eneparun: pecrryOink, Kpaés, 001acTei, aBTOHOMHBIX OKPYTOB, aBTOHOMHBIX 00JIacTeH,
ropozoB (hefepanbHOroO 3HAYCHHUS.
Ykaxwure, Kakie HOBbIE cyOBeKTHI Poccuiickoit dexepannu MOSBIIIKACH 32 ITOCIIETHEE BPEMSI.
ApryMeHTHpYIiTe CBOMi OTBET €O CChLIKOH Ha cTaTbu Koncruryuuu P®.
Bnaners MPAaKTHYECKUMH HaBbIKAMHU aHAIIN3a U IIpumepHbIe NpaKTHYECKHE 3aJaHHSA:
pa3peleHus IPUINYECKIX CUTYalni; CocTaBbTe TEKCT 3aBEIIaHMsl, BKIIOUMB CIECAYIOMINE YCIOBUS:
MIPAKTUYECKUMHU HaBbIKAMU - HeCKOJIBKO HacCJIeTHUKOB
COBEpIICHUS IOPUANIECKUX IEHCTBUI B | - OHOTO HAClEIHHUKA MO 3aKOHY JIMIIUThH HACIEICTBA
COOTBETCTBUH C 3aKOHOM,; - OIPEAETHUTD 3aBEIIaTEIEHOE BO3JI0KEHHUE
HaBbIKaMH COCTAaBJICHHUA HpeTeHBHﬁ, - OMpPCACIIUTD 3aBCHIaTeJ'II)HI)II‘/II OTKa3
3asiBJICHUH, xKajo0 1o Gakty
HEWCIOHCHNS WM HEHAIEXKAIIEro
UCTIOJTHEHUSI TIPasB;
CHOCO0aMH COBEPIICHCTBOBAHUS
[IPaBOBBIX 3HAHUI U YMEHUN ITyTeM
HCTIONIb30BAaHMS BOZMOXKHOCTEH
nH(popManMOHHOH Ccpeabl.
3HaTh OCHOBHBIE OIIPEENICHUS U TIOHATHS B [Tepeuens BOIpoOCOB: [Iponsmwxkenne
obJacTu IpaBoBOTo obOecTeueHNs 1. Buzsl oxpaHHBIX TIOKYMEHTOB Hay4HOH NMPOAYKIINU
Hay4HO-HUCCIIEI0BATENBCKON U 2. IlareHTHast OXpaHa OOBEKTOB HTEIIEKTYaIbHOW COOCTBEHHOCTH. M300peTeHue.
MHHOBAIIMOHHOM JI€ATENBHOCTY; 3. IlaTenTHas oxpaHa 0OBEKTOB HHTEIUIEKTyalIbHON coOcTBeHHOCTH. I1oe3Has moens.
IOPpUINICCKNUEC aCTICKThI 4, [TaTteHTHBIE HUCCJIICAOBAHUA.
MHHOBAIIMOHHOM JI€ATENBHOCTY; 5. .MexaHu3MBbI Ilepegayy MpaB Ha 00bEKTHl HHTEIUIEKTYaIbHOH COOCTBEHHOCTH.
OCHOBHbBIC MCXaHU3MbI II€pE€AAYUN ITpaB 6 IOpI/II[I/I‘-IeCKI/Ie ACIICKThI HHHOBaHI/IOHHOﬁ JACATCIbHOCTH.
Ha 00BEKTHl MHTEIUIEKTYIbHON
COOCTBEHHOCTH.
YmeTs HCTIOJIb30BaTh HOPMaTHBHO-TIPABOBYIO Ilepedens BOIIPOCOB:
0a3y NHHOBALMOHHOM JESATEILHOCTH; 1. HopmaTuBHO-1IpaBoBasi 6a3a MHHOBALIMOHHOMH J€ATEILHOCTH.
0OpMIIATH JOKYMEHTHI 3a5IBOK Ha 2. OdopmiteHne TOKyMEHTOB 3asBKH Ha MOJIydeHHUE OXPAHHOTO JOKYMEHTA.
MOJyYEHHE OXPAHHOTO JTOKYMEHTA.
Bnaners —  OpPaKTHYECKUMH HaBblkamu | [IpakTmdeckas pabora Ne 1: «AHaNW3 TCHICHIMN U YPOBHS TEXHUKU B METAILTYPTHUH HA OCHOBE

MPOBCACHUA MMATCHTHOI'O MONCKA,
— CMOCOOHOCTBHIO MCITOJIH30BATh
OCHOBBI ITPABOBbIX 3HAHUI B Ppa3JIMYHbIX

IIaTCHTHOI'O ITOXUCKa»




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
cdepax IesITeNbHOCTH.
3HaTh - OCHOBHbIE METOABI Mmpo0 orOopa, | OmKucaTh OCHOBHEIE METO/IBI TPOO 0TOOPA, MOArOTOBKH NPOOKI K aHAJIU3Y, UCIIOJIB3yEMBIE IIPH aHAJIU3e [IponsBoacTBeHHAS -
MOATOTOBKA  TPOOBI K  aHauu3y, | YEPHBIX U HBETHBIX METAIUIOB U UX CILIABOB MPAKTHKA MO
UCTIONB3y€EMbIE IIPU aHaNM3€ 4epHbIX 1 | ONMHcaTh KOHCTPYKIMH M IPUHIUI AeHCTBUS OCHOBHOTO U BCIIOMOTaTeIbHOTO 000pYyA0BaHUs IPH HOJTY4EHUIO
LBETHBIX METAJUIOB U UX CILIABOB; MIPOU3BOJICTBE YEPHBIX METAIIIOB npodeccroHaBHBIX
- Ha npodhecCHOHATLHOM ypoue | Onucath 0COGEHHOCTH PabOThI IPOM3BOACTBEHHOIO L[€Xa COTTIACHO MHIMBHYaIbHOMY 33/IaHHI0 YMEHHUH U OlbITa
O60py)IOBaHI/Ie " TEXHOJIOTUH HPO(I)CCCI/IOHaHBHOfI
MeTaJUTypruyecKoro Ipou3BOJICTBA; JeSITeIbHOCTU
- O0COOEGHHOCTH paboTBl KOHKPETHOTO
MPOMBIIIIEHHOTO MPEAIPUATHS
Ymern - paboTaThb HOpPMATUBHO-NpaBoBbIMM U | OmmcaTe HeoOxoauMocTh ucnonb3zoBanus 'OCTos, TY u T4 npH NPonU3BOACTBE YEPHBIX METAIIIOB
HOPMATHBHO-TEX HIIECCKUMH OnucaTe OCHOBHYIO TEXHHYECKYIO JOKYMEHTALUIO TIPU MPOU3BOACTBE YEPHBIX METAIIIOB
JokyMeHTamu, Takumu kKak ['OCThl,
TV, CrannapTsl OpeanpusiTus 1 ap.;
- oOpamarscs c TEXHUYECKUMU
cpeacTBaMH pa3pabOTKM W BEICHUS
JIOKYMEHTAIIH
Bnanets - OCHOBHBIMH METOJAMH, CIIOCODAMH U Omnucats NpUHIMIEI 00paboTKN coOpaHHOH nH(pOpManuK (YMUCIOBast, CTATUCTHYECKAs, MaTeMaTHIecKast)
CpEICTBaMU TOIYyUEHUs, XpaHEeHN, OnwucaTs NPUHIUIIE XpaHEHUS HH(GOPMAIUH, HOCUTEIH
nepepaboTKu MHPOPMAIIHH; OnwucaTs NPUHIUIIE OPTaHU3AIMH AEATEIBHOCTH MIPH MTOJYyYECHUH YEPHBIX METAJIIOB
- OpraHu3alyUeil UHKEHEPHOI
JIeSITeIbHOCTH
OK-7 CIOCOOHOCTHIO MO/IEPKUBATH JIOJIKHBIH YPOBeHb (PM3HYECKOii MOJATOTOBJEHHOCTH /ISl o0ecnieyeHusl MOJTHOUEHHOI cOMATbHOI U NPodeccuoHANIbLH 0if
JIeATeJIbHOCTH

OCHOBHBIE CPEJICTBA U METOIbI
(U3MYECKOrO BOCIIUTAHHSI, aHATOMO-
(U3NOTOTYECKIE 0COOCHHOCTH
OpraHW3Ma U CTCTICHb BIUSHUS
¢du3nyecKknx ynpaxHeHHH Ha paboTy
OpPTaHOB H CHCTEM OpTaHH3Ma.
OCHOBHBIE CPE/ICTBA H METOBI
(hU3UYECKOT0 BOCIMTAHKSI, OCHOBHBIC
METOIMKH [TAHUPOBAHUS
CaMOCTOSITEIbHBIX 3aHATUH IO
(u3NIecKOil KynbType ¢ y4eTOM
aHATOMO-(PU3UOJTOTHIECKUX

IlepedyeHp TeOpETHUECKUX BONIPOCOB K 3a4YETy

1. Jlaiite onpenenenne MOHATHIO «(pU3MUECKasl KyJIbTypa» U paCKpOUTE eTo

2. Jlaiite omnpesienieHne OCHOBHBIM ITOHATHSM T€OPHH (HU3HMUECKOH KyIbTYpHI, €6 KOMIIOHEHTaM.
3. Chopmynupyiite 1enb, 3aja4d U OMUIINATE (POPMBI OpraHU3aLUH (HPU3HUECKOTO BOCITUTAHMS.
4. HazoBwure 3a/1au¥l (PU3NUECKOTO BOCIIUTAHUS CTY/ICHTOB B BY3€.

5. Ilepeunciure OCHOBHBIE KOMIIETEHIINH CTY/I€HTa, QOPMHUPYEMBIE B pE3yJIbTaTe OCBOCHHS
JUCHUIUIMHBI «Du3ndeckas KyIbTypay.

6. Ilepeuncinte OCHOBHBIE TPEOOBAHMSA, IPEABABISIEMBIE K CTYACHTY B IIPOIIECCE OCBOCHUS
JTUCTHATUTAHBI «Pu3ndeckas KyabTypay.

7. Ilepeunciute OCHOBHBIE TpeOOBaHMS, HEOOXOAUMBIE IS YCIEITHON aTTeCTAIlUH CTYACHTA
(TomydeHne «3adeTta») 1o qucnuiuinHe «Ou3ndeckast KynbTypay.

®dusnueckas KyJabTypa
U CHOPT
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0CcOOEHHOCTEH OpraHu3ma.
OCHOBHBIE CPEJICTBA 1 METO/IBI
(U3HIECKOr0 BOCITUTaHUS, OCHOBHBIE
METOMKH TUIAaHUPOBAHUS
CaMOCTOSTENBHBIX 3aHATHH 110
(U3HIECKOH KYIBTYpe C y4EeTOM
aHaTOMO-(PHU3HOIOTTIECKUX
0COOCHHOCTEH OpraHn3Ma 1
opranmuzanuu 30X, ¢ uenpio
YKPEIJICHUS 300POBbs, OBLIILICHU
ypoBHS (HU3NIECKOI
OJITOTOBJICHHOCTH.

YMmerb

[TpuMeHsTh NONTyYeHHBIE
TEOpEeTHYECKHE 3HAHUs 110 OpPraHnu3aluu
U IJIAHUPOBAHUIO 3aHSATHUH 1O
(bu3HYECKOii KyJIbType aHATOMO-
(U3NOTOTHUECKIX 0COOCHHOCTEH
OpraHusMa.

[TpuMeHATh TeOpETHYESCKHIE 3HAHUS 110
OpraHU3aLiK CaMOCTOSTEIEHBIX
3aHATHH C Y4ETOM COOCTBEHHOTO
YPOBHS (PM3UYECKOTO PA3BUTHS U
(U3MYECKOI NOATOTOBICHHOCTH.
Hcnonb30BaTh TECTHI IS ONIPEEICHUs
(U3MYECKOI NOATOTOBIEHHOCTH C
LEJIbI0 OpraHM3aluK CaMOCTOSTENIbHBIX
3aHSTHI 110 ONIPEIeICHHOMY BHIY
CIIOpTa C 03/10POBUTENBHOMN
HAaIPaBJICHHOCTBIO, JUIS TIOJITOTOBKH K
npoecCHOHAILHON eI TEIbHOCTH.

Ilepeuens 3ananuii 1Jis 3a4eTa:

. Kakue meronp! pusnueckoro Bocniutanust Bel 3HaeTe? KpaTko omummre ux.
. B uem oTamuue nBUraTeNbHOTO YMEHUS OT JBUTATEIHLHOTO HABBIKA?

. [lepeuricnute OCHOBHBIC (PU3UUCCKUE KAUCCTBA, JAUTEC UM ONPEICIICHHS.

. Kakne ¢popmel 3anatuii pu3mueckumu yrnpa>kHeHHSIMH BBl 3HaeTe?

. Uto Takoe ODPII? Ero 3agaun.

. B gvem omimmane O®II ot cienmansHON (GU3NIECKOH MOATOTOBKH?

. Uro mpezcraBisieT co00ii CTIOPTHBHAS MOATOTOBKA?

. JI7st 9ero Hy>KHBI TIOKa3aTeId HHTEHCUBHOCTH (PU3NICCKHUX HATPY30K?

. Pacckaxxute 00 3HEpro3arparax opraHn3Ma IpHu BHITOTHEHUN HATPY30K B 30HAX Pa3IHIHON
MOIIHOCTH?

O 01N LN Wi —

Bnanets

CpeznctBaMu ¥ MeTOJaMU (PU3UIECKOTO
BOCIIUTaHMUSL.

MeToaukaMu opraHusalnuu u
IUTAHUPOBAHHS CAMOCTOSATENbHBIX
3aHATHH 10 (PU3NIECKOI KyIbTYype.
MeTtoarkaMu opraHusanuu
(U3KYIBTYPHBIX U CIIOPTUBHBIX
3aHATHH C YIETOM YPOBHS (hU3HIECKOI
ITOJITOTOBJICHHOCTH H

3ajaHus Ha penleHue 3a1a4 U3 MpoecCHOHATBHON 00J1aCTH, KOMIUICKCHBIE 3a/1aHHs:
1. TITIPII B cucreme (pU3MUECKOTO BOCITUTAHUS CTYJICHTOB;

2. @axtopsl, onpexensaronue [IIPII ctyaenTos;

3. Cpenctsa [IIIDII cTryneHTos;

4. OCHOBBI METOJIMKH CAMOCTOSATEbHBIX 3aHATHI (PU3NYECKUMH YIIPAKHECHHUAMM;

5. npuBuyansHbIi BEIOOP cOpTa WIIM CUCTEM (PU3NYECKUX YIPasKHEHHUH.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMbl
podeCcCHOHANBLHOM eI TeNbHOCTH,
HaBBIKAMH ¥ YMEHHSIMH CAMOKOHTPOJIS
3HaTh — OCHOBHBIE OHATHS U TecToBBIE BOIIPOCHI: OJeKTUBHBIE KypChI IO

YHUBEpCaJIbHbIC YUeOHbIC ICHCTBHS
(peryaTUBHBIE, TO3HABATEIIbHEIE,
KOMMYHUKAaTHBHBIC) B CIIOPTUBHOM,
(U3KYIBTYpHOH, 03T0POBUTEIHHON 1
COLIMAJILHOM NPaKTHUKE;

— (GopMBI ¥ BUOBI PU3KYIBTYPHOI
JEATENbHOCTH JUIsl OPTraHNn3auu
3I0POBOT0 00pa3a XKU3HU, AKTUBHOTO
OTJbIXa U JIOCYTa;

— 3HaHWE TeXHUYECKUX IMPHEMOB U
IIBUTATEILHBIX JEHCTBUI 0a30BBIX
BUJIOB CIIOPTa;

— COBpPEMEHHbIE TEXHOJIOTHU
YKPEIUICHNSI © COXPAHEHHUS 3/10pOBb,
moiAepKaHus paboTOCTIOCOOHOCTH,
MPOQHUIAKTUKH MPEAYTIPEKICHHS
3a00JIeBaHN, CBSI3aHHBIX C y4eOHOU U
TIPOMU3BOICTBEHHOMH JEATEILHOCTHIO;
— OCHOBHBIE CIIOCOOBI CAMOKOHTPOJIS
MHIIMBHIYaJIbHBIX TTOKa3aTeneit
3I0POBbsI, yMCTBECHHOM 1 (hU3UUECKOM
paboTocnocoOHOCTH, PU3NUECKOTO
pa3BUTHS U PU3NYECKUX KaYeCTB;

— TEXHUKY BBITIOJIHEHHUS
Bcepoccwuiickoro Gpu3KyIpTypHO-
CHOPTHBHOTO KoMIUIeKca «I'0ToB Kk
Tpyay u obopore» (komruiekc [ TO).

1. IToka3arenem XOpoILIEero CaMOYyBCTBUS SBISIETCS?
yKa3aHUE yquTeIs

JKETIAaHUE 3aHIMAThCS CIIOPTOM

AHKETUPOBaHHE

ydeOHas yCcIieBaeMOCTh

2. C BO3pacToM MakCHMaJbHbIEC IIOKA3aTEeNIN YaCTOThI CEPIICUHBIX COKPAIICHHUH!
pacTyT

HE MEHSIOTCS

CHMXKAIOTCS

M3MEHSIOTCS 110 BpeMEHaM rojia

3. K10 B (hyTOO0IIBHOIT KOMaH/Ie MOKET UTPaTh pyKamu?
6ex

dhopsapn

TOJIKHIIEP

xaBOEK

4. JIpKHBIE TOHKH — 3TO:

Oer Ha JbpDKaXx IO TUCTaHIIUH

CITYCK C TOpBI Ha JIBDKaX

Oer Ha JIBDKAX CO CTPENbOOi

KaTaHue Ha JIbDKaX 32 OyKCUpOM

5. Kak ompenensite mynbc?

najbllaMH Ha apTepUH Y JIy4e3alsiCTHOTO CycTaBa
TS Ha ce0sl B 3epKaJIo

TIOJIOXKUB PYKY Ha COJTHEYHOE CILIETEHHE

CKaB MaJbIbl B 3aMOK

6. O310poBUTENEHASI TPEHUPOBKA MTO3BOJISIET JOOUTHCS:
MakcumanbHOTo pacciabieHus

VYiydnienne GU3NIECKUX KauecTB

PexopaHBIX HA MEPOBOM YpOBHE CIIOPTHBHBIX PE3YJILTATOB
Coxkparenust pabodero Hs

7. C KaKoro paccTOsHUS IPOOUBaeTCs MEHANBTH B (hyTOOIE?
013-X 710 5-TH METPOB

7 METpOB

11 metpoB

ot 15-tu 1o 20-tu MeTpoB

8. B xakue CIOpTHBHBIE UTPHI UTPAIOT C MIIOM?

(u3NYECKOH KyIbType
U CIIOPTY




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

OwITBSp

0OJIBIION TEHHUC

OaJIMHUHTOH

KEpJIMHT

9. 'mpeBoii criopT — 3TO BHJ CIIOPTA, HATIPABJICHHBIH HA pa3BUTHE CIETYIONINX Ka9eCTB:
CKOpPOCTHBIE KauecTBa

CHJIOBBIE CITOCOOHOCTH

KOOPAWHAIIMOHHEIE CITIOCOOHOCTH

THOKOCTh

10. Kakue neficTBust MTpOKa pa3pelieHbl MpaBuiiamMu 6ackeroosa?

0er ¢ MA9OM B pyKax

nepeaayn u 6pocku Msua

CTOJIKHOBEHHUSI, yIapbl, 3aXBaThl, TOJYKH, TOTHOKKH

pa3roBOPHI C CYAbE BO BPEMS UTPHI

11. KakoBbI OTIMYUTENBHBIE YEPTHI COPEBHOBATEIBHON ACSITENLHOCTH?
HaJIM4HE TeJICBU3HOHHON TPAHCIISIIIAN

BBISIBJIEHHE CUJIBLHEHIIIETO

npeaBapuTeIbHOE HHOOPMUPOBAHKE O COPEBHOBAHIX B ra3eTax
KpacuBas popMa Ha CIIOPTCMEHAX

VYmMers

— HCIOJIb30BaTh MEKIIPEIMETHBIC
MOHSITHSL ¥ YHUBEPCAIbHBIE YueOHbIE
JeUCTBUs (PErYJISATHBHBIE,
IIO3HAaBATCJIbHBIC, KOMMyHI/IKaTI/IBHI)IC) B
CHOPTHBHOM, (PU3KYIBTYPHOH,
03JI0POBUTENILHON U COI[UATBHOMN
MPaKTHKE;

— BBINOJHATH (PU3NUECKHE YIPAKHEHUS
pas3Ho# GYHKIMOHATEHO
HANpPaBIEHHOCTH, UCTIOJIb30BATh UX B
peKHMe YyueOHOU ¥ POU3BOICTBEHHOM
JEATENBHOCTH C LEbI0 IPOPHIAKTHKA
MEePEeyTOMIICHHUSI U COXPAaHEHHS BHICOKOM
paboToCOcOOHOCTH;

— HCIIOJIb30BaTh Pa3HOOOpa3HbIe

¢ opMBI ¥ BUAB! GU3KYIBTYPHOM
ACATCIIBHOCTH I OpraHu3aluu
3JI0pOBOTO 00pa3a )KU3HU, aKTUBHOTO
OT/IbIXa U JIOCYTa;

— HCIIOJIb30BAaTh 3HAHUS TCXHUYCCKUX

- BBIIIOJIHECHUEC HOPMATUBOB O6H16(1)PI3PI‘I€CKOI>1 IOATrOTOBJICHHOCTH,
- 3alI0JJHCHUC NTHEBHUKA CAMOKOHTPOJIA.

HanpasrneHHOCTh TECTOB JKeH1HBI | My>XYnHBI

O1eHKa B O4YKax

5 4 3 2 1 5 4

CKOpOCTHO'CI/IHOBaﬂ
IOArOTOBJICHHOCTD

Ber 100 M (cex) 15,7 16,0 17,0 17,9 18, | 13,2 13,8

14,0

CuitoBasi TOJArOTOBIEHHOCTD
[MoganManue (cen) u OmycKaHue
TYJIOBHIIA U3 TTOJIOKEHUS JIexKa, 60 50 40 30 20
HOTH 3aKPEIUICHBI, PYKH 33
roJIoBOH (pas)

[MonTsruBanue Ha MepeKIagnHe
(pas):

1o 80 kr

cBblme 80 kr

15 12




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
IIPUEMOB U JIBUTAaTENbHBIX JeHCTBUI 12 10 7
0a30BbIX BHIIOB CIIOPTA B UTPOBO U OO06111as1 BEIHOCIUBOCTD
COpPEBHOBATEJIBHOM EATEIbHOCTH; Ber 2000Mm (MuH.cek)
— aHAIM3UPOBATH U BBIACIATH 10 70 kr
3¢ G eKTHBHBIC TEXHOJIOTHH YKPEIUIEHUS | cpime 70 KT 10,1 10,5 11,15 | 11,5 12,
1 COXPAHEHHUS 310pOBbs, NOAAECPHKAHU Ber 3000M (MHH.CeK.) 5 0 1155 | 0 15
paboToCOCOOHOCTH, IPOPUIAKTUKU 10 80 Kr 10,3 11,2 12,4 13,
MIpeayTpexaeHus 3a00IeBaHMIHA, cBhie 80 kr 5 0 0 15
CBSI3aHHBIX C yYCOHOU U 12,00 | 12,3 13,1
MIPOU3BOJICTBEHHOMN AESITENLHOCTHIO; 1230 | 5 0
— aHaJINU3UPOBATh WHAWBUIYaJIbHBIE 13,1 13,5
oKa3aTesu 3J0POBbs, YMCTBCHHOM U 0 0
¢usndeckoit paboTocmocoOHOCTH, Hopmatusel o01iedusnyeckoii moAroTOBICHHOCTH
(U3HUIECKOro Pa3BUTHA M PU3UIECKUX
Ka4ecTB; [MpumepHas temaruka pedepaToB
— CaMOCTOSTENNBHO BBIIOIHATD U 1. Jluarso3 u KpaTkasi XapaKTepUCTHKa 3a00JI€BaHUS CTYICHTA.
KOHTPOJIMPOBATH BHITIOJTHEHHE 2. BinsiHue 3a00neBaHus Ha JINYHYIO pab0TOCIOCOOHOCTh M CAMOYYBCTBHE.
Bceepoccuiickoro ¢pu3KynbTypHO- 3. MeaumuHCKIE NPOTUBONOKA3aHMS TIPH 3aHATHAX HU3HUECKUMHE YIPAXHEHUAMH 1
CIIOPTHBHOTO KOMILTEKca «['OTOB K MPUMEHEHNE JPYTHX CPEACTB (PU3NIECKON KYIbTYPHI IPH TaHHOM 3a00JICBaHUH (IMArHO3E).
Tpyay u obopone» (kommiekc ['TO). 4. CocraBneHne u 000CHOBaHNE MHINBHAYAJIbHOTO KOMIUIEKCa (PU3MUECKHX YIPAKHEHUN U
JIOCTYIHBIX CPEACTB (pr3NUecKol KyIbTyphl (C yKa3aHHEM IPUMEPHOH T03UPOBKH).
5. ®dusnyeckas KylnbTypa B OOLIEKYJIBTYPHOH 1 IPO(eCcCHOHATIBHOM OATOTOBKE CIICIIHAIINCTA.
6. dusnueckas KyabTypa U CIOPT KaK colMalibHble (PeHOMEHbI 00IIeCTBA.
7. OCHOBBI 3710POBOTO 00pa3a KHU3HH.
8. O0mras ¢pu3nyeckas u crerragbHas MOAr0TOBKA B cCHCTeMe (PU3UIECKOT0 BOCITUTAHUS.
9. OCHOBBI 03/I0POBUTENILHOMN (PU3NUECKOMN KYJIBTYPBI.
10. O6mue nosokeHusl, OpraHU3aIMs U CyAeHCTBO COPEBHOBAHHH.
11. JlomuHT ¥ aHTUIOTIMHTOBBIA KOHTPOJIb.
12. Maccax, KaK CpeJICTBO peaO IHTaIIHH.
13. JleueOHas (usnygeckas KyabTypa: CPEACTBA U METOMBI.
14. TloxBrkHas UTpa, KaK CPeACTBO M METOJ PU3UIECKOTO PA3BUTHSI.
15. TectupoBanue ypoBHs PU3NIECKOTO Pa3BUTHUS CTYAECHTOB.
16. CoBpemeHHbIe TIPOOIEMBI (HU3NUECKOM KYJIBTYPHI U CIIOPTA.
17. Kommniexce I'TO: uctopus u cOBpeMEHHOCTb
Brnanets — NPaKTUYECKHMH HABBIKAMHU Hopwmaruset VI crymenn BOCK I'TO mns Mmyx4uH

HCIOJIb30BaHUS PETYISITUBHBIX,
[103HABATENbHbIX, KOMMYHUKAaTUBHBIX
JIEHCTBU B CIIOPTUBHOM,

(DUBKYIBTYpPHOM, 03OPOBHTEIHHON U




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

COLMAJIbHOM MPAKTHUKE;

— HaBBIKAMU HCIIOJIb30BAHUS
(u3MIeCKUX yIpakKHEeHIH pa3HOi
(YHKIIMOHAIBEHO HANPABICHHOCTH B
pexxuMe yaeOHOH 1 IPOM3BOICTBCHHOM
JEATENBHOCTH C B0 MPO(UITAKTHKH
MIEPEYTOMJICHHS U COXPAHEHHNS BBICOKOH
paboTococoOHOCTH;

— MPaKTUYCCKUMU HaBbIKaMH1
UCIIONIb30BaHMs Pa3HOOOPa3HBIX GOpM
U BUJOB (PU3KYJIBTYPHOU ESTEIBHOCTH
JUISL OpraHu3aluy 3[0pOBOro oopasa
JKU3HH, aKTUBHOT'O OTAbIXa U J0CYTa,

— TEXHWYECKHMH IIPHEMaMU H
JBUTaTEIHBIMU ACHCTBUSIMU 0a30BbBIX
BUJIOB CIIOPTa, HABBIKAMU AKTUBHOTO
MIPUMEHEHHUS UX B UTPOBOH 1
COPEBHOBATEIHHON EATEIBHOCTH;

— HaBBIKaMH HCIIOJIb30BAHUS
COBPEMEHHBIX TEXHOJIOTUM YKPEIUICHUA
U COXPaHEHUs 310pOBbs, NIOJIEPKAHUA
paborocrocoOHOCTH, TPOGUITAKTHKA
npeaynpexacHus 3a001eBaHni,
CBS3aHHBIX C y4eOHOU 1
Hp0H3BOHCTB6HHOﬁ JACATCIbHOCTBIO,

— OCHOBHBIMH crioco0amu
CaMOKOHTPOJISI MHIMBHIYaIbHBIX
TIoKazaTesiel 3/10pOBbs, yMCTBEHHOH 1
¢u3mgeckoit paboTocmocobHOCTH,
($U3HYECKOro pa3BUTHA M PU3NIECKUX
Ka4ecTB;

— HaBBIKaMH IMIOATOTOBKH K
BBINOIHEHUIO Beepoccuiickoro
(U3KYIBTYPHO-CIIOPTUBHOTO
KoMmIuiekca «I'0TOB K Tpyay 1 060poHE»
(xommurexc I'TO).

o wmcrepcTao coeTa
POCCHACHON DENEFALMM

Hopraries! HCnbITaHKA [TecTos)
«foTos x TpyRy W oBopones (TTO)

VI.CTYNEHB

(so3pacTHas rpynna or 18 no 29 ner)*

ol

Hopsamon

ot 13 a0 24 ner

ot 25 ao 29 nev

Mcnaimanma (recrer)

a

-6
a

£

IBRIATENLHbIE MCNBITINMSR (TeCTb!)

Ber na 30 m ()

48

4.6 43 54

50

W Ber ua 60w [c)

3.0

B& 79 95

9.1

Wi Ger w3 100 1 (c)

144

14,1 131 151

148

=

Ber Ha 3000 ¥ (Mie,c)

14.30

13.40 1200 15.00

1440

TIoATAEaE 13 BHEa Ha
S5ICOKOR NEPEKNANAHE
(komuecTeo pa)

12 15 7

e

et CrABSIE 3 paIbaRHE Py
& ynope Néwa #a nany
{omeecTeo paz)

W PIE0K W 16 KT
(koniecTso pas)

Haknow Enpéa 3 nonamesing
CT0A Ha TUMMACTUUBC KM CKAMLE
(T ypoBHA Chamst — o)

+B +13 45

Menbimanna (rctel) no swibopy

Yenkounsii Ser 3x10 m ()

4]

77 71 82

Tpevko 8 sy ¢ paabera (o)

370

380 430 —

-

WK MPLUROK B ATHHY © MECTa
[Tonsikom ayss Horam (o)

235 240 205

MeTanne: EnopTHENONS CHapaaa

secom 700 1 ()

35 37 33

Hopwmatusst VI ctynenn BOCK I'TO anst sxkeHIUH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

s sacTEPCTRO CTOPTA
POCCHACHOR DEREPALMA

V1. CTYTNEHb
(Bo3pactHan rpynna ot 18 go 29 ner)*
LLMHbBI
Hopiamnes
or 18 no 24 ner o125 go 29 ner
::' McnbiTanua (vectel)
€N | Eh | Eh | €N | Eh | A
= s a s a a
OEAIATENLHBIE HENBITAHWA (TECTBI)
Ber ua 30 M i) 5.9 5.7 3l 6.4 6.1 34
1. Junin Ger va 60 m () 109 10,5 356 11,2 10,7 3.9
WM Ber va 100 M (c) 178 174 164 188 182 17.0
2. |Ber na 2000 # (Mue, ) 13.10 1230 10.50 14.00 1310 11.35
MOATArHEaHME U3 BHCA NEKE Ha
HM3K0R nepernagane 30 e 10 12 13 3 1 17
(konKuecTao pa3)
5 [P crvBanme o paaraBanne pyx
8 ynope néx@ Ha oy 10 12 17 E] 11 16
{komsecTeo pa3)
Harnan enepés n3 nanomweHns
4. | CTon KA THMBICTULEC KD Crambe| +8 #11 +16 +7 9 14
{07 ypoRHA Exambb — o)
Henbitanna (Tectsi) no swGopy
5. |Hennosnen Ger 3x10 m (g} 9,0 3] 8.2 93 90 87
Mpeskow 8 aney ¢ pasbera (cu) | 270 290 230 - - -
6. [unn nprisok & gaumy © vecra R
[ron-kom aaysa Horare (cm) 70 120 195 165 175 -
MOAHMMEHHE TYNOBHLLA W3
7. |ronosennn nisea wa cruue 12 35 43 24 29 3
[(komriecTBo pas 3a 1 me)

TecThl MPOMEKYTOUHOTO KOHTPOJIA (PU3MUECKOM NOATOTOBIEHHOCTH CTYJICHTOB 1-4 KypcoB
CHEUATBHOTO MEJUIMHCKOTO OTAEIEeHHS (FOHOIIIN)

w KoHTposnbHbIe yIpaXHEHUs Ouenia
n 5 4 3 2 1
1. | Ber 30 m (cex) 55 5,9 6,3 6,7 7,1
2. | 12-munyTHBI# Ger (M) 2100 1950 1800 1500 1200
[peokku B AHHY ¢ MecTa (cM)
WK TIPUCEIaHKe Ha 2-X HOTax 230 220 210 200 190
3. | I CTYICHTOB € OIMYyIICHHEM
BHYTPEHHHX OPTaHOB (KOI-BO |70 60 50 40 30
pa3)
4 [ToarsruBanue B BUCe (KOJI-BO 8 6 4 5 1
pas)
[TogaumaHue TynoBHINIA U3
5. | monoxxeHus Jexa Ha CIIHHE, 40 30 20 10 5
HOTH COTHYTHI B KOJICHAX, PYKH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

3a TOJIOBOW(KOJI-BO pa3)

Haknon Bnepen, cros Ha
TMMHAaCTHYECKOI cKaMelke,
6. | HOrW MpsiMbIe Ha IIUPUHE 5 0 +5 +10 +15
ctyrHH. [TambIe! pyk HIDKE HITH
BEIIIIE YPOBHS CKaMEHKH (CM)

[Tpumeuanue: [ CTYACHTOB € YePEITHO-MO3TOBOM TpaBMO wiii Muomnueii ceoime — 8D ymp. 5
UCKIIFOYAeTCsl, IPBDKOK B [UIMHY C MECTa 3aMEHSCTCS IIPUCEAaHHUCM.

JIJIs CTYA@HTOB € TIOPOKOM cepra ymp. 1 uckirodaeTces, a ynp. 2 BeimoiHseTcs B 00beme 70% ot
NPHUHATEIX HOPM.

TecThl MPOMEKYTOUHOTO KOHTPOJIA (PH3MYECKOM NOATOTOBIEHHOCTH CTYJICHTOB 1-4 KypcoB
CHENHANbHOT0 MEAULIMHCKOTO OTAENICHUS (JIeBYIIKN)

i KoutpoinbHble ynpakHEHH Ouenka
TPOJIBHPIC YTID 5 4 3 2 1

Ber 30 M (cek) 6,4 7,0 7,4 7,8 8,3

N R

12-muHyTHBIH Oer (M) 1200 1050 900 600 300

[IpspKKH B ANTHHY ¢ MecTa (cM) 160 150 140 130 120

WIH
MpUCEIaHue Ha 2-X HOTaX IS
CTYZICHTOB C OIYIICHHEM

BHYTPEHHUX OpPraHoB (KOJ-BO

pas)

50 40 30 20 10

Crubanue u pasrubaHue pyk B
4. | moyoxeHNH Jiexa Ha xuBotre | 50 40 30 20 10
(xo1-BO paz)

[TogHMMaHUE TYJIOBUIIA U3
TIOJIOXKEHHSI JIeXKa Ha CITUHE,
HOTH COTHYTHI B KOJIEHAX, PYKH
3a roJ0BOM (KOJI-BO pa3)

30 20 15 10 5

Haxnon Bnepen, crost Ha
TMMHACTHUECKOI CKaMeHKe,
6. | HOru mpsiMble Ha IIUPUHE 10 5 0 +5 +10
crynHu. [anbipl pyk HIXKE WITH
BBIIIE YPOBHSI CKaMeHKH (CcM)

[Tpumeuanue: 17151 CTY/I€HTOB € YepEIHO-MO3rOBOH TpaBMoH MK Muonueii ceoire — 8D ymp. 5




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
UCKITIOYAETCs, TPBDKOK B JUIMHY C MECTa 3aMEHSAETCS PUCEJaHUEM.
Jnist cTyIeHTOB ¢ HOpOKOM cep/na ynp. 1 uckimodaercs, a ynp. 2 BeinonHsiercst B oobeme 70% ot
HPHHATEIX HOPM.
3HaTh — OCHOBHBIE TIOHSTHUS U TecToBbIEe BOIPOCHI: AnanTHBHBIE KypCHI

YHHBEpCalbHbIEC yIeOHbIC TEHCTBUS
(perynaTUBHBIE, TO3HABATEIbHEIC,
KOMMYHUKAaTHBHBIE) B CIIOPTUBHOM,
(U3KYIBTYpHOH, 03T0POBUTEIHHON 1
COLMATIBHON IPaKTHKE;

— (opMbI 1 BUIBI HU3KYIBTYPHOM
JIeATEILHOCTH JUIsl OpraHn3aluu
3I0POBOT0 00pa3a XKU3HU, AKTUBHOT'O
OTJIbIXa U JIOCYTa;

— 3HaHWE TeXHUYECKUX IMPHEMOB U
IBUTATEILHBIX JEHCTBUI 0a30BBIX
BHJIOB CIIOPTa;

— COBpPEMEHHBIE TEXHOJIOTHU
YKPEIUICHNSI B COXPAHEHHUS 310POBb,
oI pkaHus paboTOCTIOCOOHOCTH,
IPOQHITAKTUKY MPEAYTIPEXKICHHS
3aboJieBaHuil, CBSI3aHHBIX C yueOHOH 1
MIPOM3BOJICTBEHHO# JIEATEIbHOCTHIO;
— OCHOBHBIE CIIOCOOBI CAMOKOHTPOJIS
MHIIMBHIYaJIbHBIX TTOKa3aTeneit
3I0POBbsI, yMCTBECHHOM 1 (HPU3UUECKOM
paboTococoOHOCTH, PU3NUECKOTO
pa3BUTHS U (PU3NYECKUX KadeCTB;

— TEXHUKY BBITIOJHCHHUS
Bcepoccwuiickoro Gpu3KyIbpTypHO-
CHOPTHBHOTO KoMIuiekca «I'0ToB k
Tpyny u obopoHe» (komruiekc I'TO).

1. ITokazareneM XOpOIIETO CaMOYyBCTBUS SBISICTCS?
yKa3zaHUE YIUTeIs

JKeNTaHNe 3aHUMAThCS CIIOPTOM

AHKETHPOBAaHUE

ydeOHast yCIieBaeMOCTh

2. C BO3pacToM MaKCHMaJIbHbIEC IIOKA3aTEeNN YaCTOThI CEPIICUHBIX COKPAIICHHUN:
pactyT

HC MCHAKTCA

CHMXKAIOTCS

M3MEHSIOTCS 110 BpeMEHaM rojia

3. K10 B (hyTOO0INIBHOIT KOMaH/Ie MOKET UTPaTh pyKamMu?
Oex

hopsapna

TOJIKHUIIEP

xaBOEK

4. JIpDKHBIE TOHKH — 3TO:

Oer Ha JIBDKAX MO JUCTAHIINA

CITYCK C TOpBI Ha JIbDKaX

Oer Ha JIBDKaX CO CTPEIbOOH

KaTaHue Ha JIbDKaX 32 OyKCUpOM

5. Kak onpenensite mynbc?

najbllaMH Ha apTepUH Y JIy4e3alsiCTHOTO CycTaBa
TSI Ha ce0sl B 3epKaJIo

MIOJIOXKHB PYKY Ha COJTHEYHOE CIUICTCHUE

C)KaB MAIBITBI B 3aMOK

6. O310poBUTENEHAS TPEHUPOBKA MTO3BOJISIET JOOUTHCS:
MakcumanbHOro pacciabieHus

VYiydnienne GU3NIECKUX KauecTB

PexopaHbIX Ha MUPOBOM YPOBHE CIIOPTUBHBIX PE3YJIbTATOB
Coxkparienus pabodero JHs

7. C KaKoro pacCcTOsIHUS IPOOUBaeTCsI MeHaNbTH B HyTOO0IE?
013-X 110 5-TH METPOB

7 METpOB

11 metpoB

o pr3mgeckoit
KyJIbTYpe U CIIOPTY




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

ot 15-tu o 20-Tu MeTpoB

8. B xakue CIOPTHBHBIC UTPBI UTPAIOT C MIIOM?

OmTBsIp

0OJBIION TEHHHUC

OaIMUHTOH

KEpJIMHT

9. I'mpeBoii ciopT — 3TO BUJ CIIOPTA, HAIIPABJICHHBIN HAa Pa3BUTHUE CIAEAYIOLUX Ka4eCTB:
CKOpPOCTHBIE KauecTBa

CHJIOBBIE CIIOCOOHOCTH

KOOPAMHAIIMOHHBIC CITIOCOOHOCTH

rUOKOCTh

10. Kakue aeficTBust MTpOKa pa3pelieHbl MpaBuiiamMu 6ackeroosa?
0er ¢ MA9OM B pyKax

nepeaayn u 6pocku Msua

CTOJIKHOBEHWUSI, yIapbl, 3aXBAThI, TOJYKH, TI0OHOKKH

Pa3ToOBOPHI C Cynbeil BO BpeMs UTPEI

11. KakoBbI OTIMYUTENBHBIE YEPTHI COPEBHOBATEIBHON ACSITENLHOCTH?
HaJIM4He TeJICBU3HOHHON TPAHCIISIIIAN

BEISIBIICHHE CHIIBHEHIIIETO

npe/iBapuTeIbHOe HHOOPMHUPOBAHNE O COPEBHOBAaHHSX B Ta3eTax
KpacuBas (opMa Ha CIIOPTCMEHaX

VYmMers

— HCIOJB30BaTh MEXIPEIMETHBIC
TIOHSITHSI U YHUBEPCAIbHBIE YueOHbIe
JeUCTBHUS (PETYJISTHBHBIE,
MO3HaBaTeNbHbIE, KOMMYHUKATUBHbIC) B
CHOPTHBHOM, (PU3KYIBTYPHOH,
03JI0POBUTENILHON U COI[UATIBHOMN
MIPAKTHKE;

— BBIOJNHATE PU3UUECKUE YIPAKHEHHS
pa3HOi (PYHKIMOHAIEHO
HATPaBJICHHOCTH, UCIIOI30BATh UX B
pexxuMe y4eOHOH u IPOU3BOICTBCHHOM
JIEATEILHOCTH C 1IEJbI0 MPO(UITaKTHKH
MIePEeyTOMJICHHSI M COXPAHEHHUS BBICOKON
paborococoOHOCTH;

— HCIOJB30BaTh pa3HOOOpa3HbIE

¢ opMBI ¥ BUAB! GU3KYIBTYPHOM
JeSITeIbHOCTH JIJIS1 OPTaHU3aIuU
3JI0pOBOTO 00pa3a JKU3HHU, aKTUBHOTO

- BBITIOJIHEHHE HOPMATHUBOB 00IIe(U3NUECKON TOArOTOBICHHOCTH;

- 3aI0JIHEHHE THEBHUKA CAMOKOHTPOJIS.

[MpumepHas temaruka pedepaToB

1. JInarHo3 u KpaTkasi XapakTepUCTHKa 3a00JI€BaHHsI CTY ICHTA.

2. Briiusinue 3a0o0neBaHus Ha TUYHYIO PAOOTOCTIOCOOHOCTh 1 CAMOYYBCTBUE.

3. MeauIMHCKHE NPOTUBONOKA3aHMs IPH 3aHATUSIX (PU3HMIECKUMH YIPAKHEHUSAMH U TPUMEHEHHE
JIPYTHX CPEACTB (PU3NIECKOI KyIbTYpHI IIPHU JaHHOM 3a00JI€BaHNH (IHarHO3e).

4. CocraBneHue 1 000CHOBaHNE WHANBHIYaJbHOTO KOMIUIEKCA (PU3MYESCKUX YIIPAXKHEHHH U JOCTYITHBIX
cpenctB Gpu3MYecKol KyIbTyphl (C yKa3aHUEM MPUMEPHOI JO3UPOBKH).

5. ®dusnyeckas KylnbTypa B 0OLIEKYJITYPHOH U IPO(eCCHOHATIbHOM OATOTOBKE CIICIHAIHNCTA.

6. duznueckas KyabTypa U CIIOPT KaK colnalibHble (PeHOMEHBI 00IIeCTBa.

7. OcHOBBI 3710pOBOTO 00pa3a >KH3HH.

8. Obmras ¢pu3mdeckas u creruaibHas MOArOTOBKA B CHCTEMe (PU3NIECKOTO BOCITUTAHUS.

9. OCHOBBHI 0310POBUTEIBHON (pHU3HIECKON KYIBTYPHI.

10. O6mue mooKeHHsI, OpTaHU3aIHs U CYAEHCTBO COPEBHOBAHHM.

11. JlomuHT ¥ aHTHIOTTMHTOBBIA KOHTPOJIb.

12. Maccax, KaK CpeJICTBO peaO TUTAIIIH.

13. JleuebHas pu3mueckas KyJabTypa: CpEACTBA M METOMBI.
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OTJbIXa U JI0CYTa;
— HCIIOJIb30BaTh 3HAHUS TEXHUUECKHX
IIPUEMOB U JABUTaTENbHBIX JEHCTBUI
0a30BBIX BHJOB CIIOPTA B HITPOBOH 1
COPEBHOBATEIIBHON EATEIBHOCTH;

— AHAIM3UPOBATH U BBIACIATH

3¢ P eKTHBHBIC TEXHOJIOTHH YKPETUICHUS
U COXPaHEHUS 3/I0POBBsI, OANCPIKAHNS
paboTocrocoOHOCTH, TPOGHIAKTUKI
MPEIYPEkKACHUS 3a00ICBAHUIA,
CBSI3aHHBIX C Y4E€OHOU U
HpOI/ISBO}ICTBeHHOﬁ JACATCIIBPHOCTBIO,

— aHaJIM3UpOBATH UHIAUBUAYAJbHBIC
MIOKa3aTeIH 37I0POBbs, YMCTBEHHOH 1
¢usmgeckoit paborocmocobHOCTH,
(U3MIECKOT0 Pa3BUTHA M PU3UIECKUX
Ka4ecTB;

— CaMOCTOSTENBHO BBITIOIHATD U
KOHTPOJIMPOBATH BHITIOJTHEHHE
Bcepoccuiickoro Gu3KyabTypHO-
CHOPTHBHOTO KoMIuiekca «['0ToB k
Tpyny u o6oponey (kommiekc ['TO).

14. IloaBmxHas urpa, Kaxk cpe€iCTBO U METOg (1)I/I3I/I‘ICCKOFO pa3BUTHA.

15. TectupoBanue ypoBHsI (PU3MYECKOTO PA3BUTHS CTY/ICHTOB.
16. CoBpemeHHBIE TPOOIIEMBI (PU3NIECKOH KYIBTYPHI U CIIOPTA.
17. Kommureke I'TO: uctopus n cOBpeMEeHHOCTb

Bnagets

— MPaKTUYEeCKUMH HaBBIKAMH
HCTIONB30BaHUS PETYIATHBHBIX,
MTO3HABATENIBHBIX, KOMMYHUKaTHBHBIX
JIEICTBUH B CIIOPTUBHOM,
(GU3KYIBTYPHOH, 030POBUTEIBHOM U
COLIMAJILHOM MPaKTHUKE;

— HaBbIKaMU UCIOJIb30BaHUS
(u3NIecKuX yIpakHESHUH Pa3HOi
(YHKIIMOHAIEHO HAIIPABJIEHHOCTH B
pexxuMe y4eOHOH B IPOU3BOICTBCHHOM
JIEATEILHOCTH C 1IEJbI0 MPO(UITAKTHKH
MIePEeyTOMJICHHSI M COXPAHEHHUS BBICOKON
paborocnocobHOCTH;

— MPaKTUYECKUMH HaBBIKAMH
HCTIOIB30BaHUs pa3HOOOPa3HBIX (opM
1 BUJIOB (PU3KYIBTYPHOU AEATEIBHOCTH
JUIsL OpraHu3aluy 3J0pOBOro 0opasa

JIHEeBHUK CaMOKOHTPOJIA
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KM3HU, aKTHBHOTO OTJIbIXa U JOCYTA;

— TEXHUYCCKUMH IPHEMaMH H
JBUTATENBHBIMHU JeHCTBHAMH 0A30BBIX
BHUJIOB CIIOPTA, HABBIKAMH AKTHBHOTO
NPUMCHEHHUS UX B UTPOBOH U
COPEBHOBATEIBHOM AEATEIFHOCTH;

— HaBBIKAMH UCIIOB30BAHUS
COBPEMEHHBIX TEXHOJIOTHH YKPEIUICHHS
U COXPaHEHUS 30POBbBsI, TOANECPIKAHUS
paboTocrocoOHOCTH, TPOGUITAKTHKA
MPEIYPEkKACHUS 3a00ICBAHUIA,
CBSI3aHHBIX C Y4eOHOU U
MIPOM3BOJICTBEHHOH J€STELHOCTHIO;

— OCHOBHBIMH cHIOCOOaMHU
CaMOKOHTPOJISI HHIUBHAYaTbHBIX
noKasarelnel 310pOBbs, yMCTBEHHOM 1
¢u3maeckoit paborocmocobHOCTH,
(U3UIECKOro Pa3BUTHA U PH3MIECKHX
Kay4eCTB;

— HaBbIKaMH MOJrOTOBKH K
BBINOIHEHUIO Beepoccuiickoro
(U3KYIBTYPHO-CIIOPTHBHOTO
KoMmIuiekca «['0ToB K Tpyay 1 000poHe»
(xommiexe I'TO).

o wmcrepcTao coeTa
POCCHACHON DENEFALMM

Hopraries! HCnbITaHKA [TecTos)
«foTos x TpyRy W oBopones (TTO)

VI.CTYNEHB

(Bo3pacTHas rpynna ot 18 no 29 ner)*

Hopmamnas
o7 18 g0 24 nev o725 &0 29 net
:r:. Wcnbimanma (recrsi)
& | e |6 | 6| a6 | . a
a X a a a a
OBEIATENEHLIE HCNBITINKS (TRCTH)
Ber wa 30 m (c) 45 456 43 54 50 46

W Ber ua 60w [c)

3.0 B& 79

95

9.1

Wi Ger w3 100 1 (c)

144 141 131

151

148

=

Ber Ha 3000 ¥ (Mie,c)

14.30 13.40 1200

15.00

1440

TIoATAEaE 13 BHEa Ha
BLICOKOR NEPERNAIAHE
(komuecTeo pa)

et CrABSIE 3 paIbaRHE Py
& ynope Néwa #a nany
{KomsHeCTED pas)

W PIE0K W 16 KT
(koniecTso pas)

Haknow Enpéa 3 nonamesing
CT0A Ha TUMMACTUUBC KM CKAMLE
(T ypoBHA Chamst — o)

Menbimanna (rctel) no swibopy

Yenkounsii Ser 3x10 m ()

4] 77 71

Tpevko 8 sy ¢ paabera (o)

370 380 430

-

WK MPLUROK B ATHHY © MECTa
[Tonsikom ayss Horam (o)

10 235 240

MeTane CopTHBHONS CHapaaa
secom 700 1 ()

3 35 37

Hopwmatusst VI ctynenn BOCK I'TO anst sxkeHIUH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea
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s sacTEPCTRO CTOPTA
POCCHACHOR DEREPALMA

V1. CTYTNEHb
(Bo3pactHan rpynna ot 18 go 29 ner)*
LLMHbBI
Hopiamnes
or 18 no 24 ner o125 go 29 ner
::' McnbiTanua (vectel)
€N | Eh | Eh | €N | Eh | A
= s a s a a
OEAIATENLHBIE HENBITAHWA (TECTBI)
Ber ua 30 M i) 5.9 5.7 3l 6.4 6.1 34
1. Junin Ger va 60 m () 109 10,5 356 11,2 10,7 3.9
WM Ber va 100 M (c) 178 174 164 188 182 17.0
2. |Ber na 2000 # (Mue, ) 13.10 1230 10.50 14.00 1310 11.35
MOATArHEaHME U3 BHCA NEKE Ha
HM3K0R nepernagane 30 e 10 12 13 3 1 17
(konKuecTao pa3)
5 [P crvBanme o paaraBanne pyx
8 ynope néx@ Ha oy 10 12 17 E] 11 16
{komsecTeo pa3)
Harnan enepés n3 nanomweHns
4. | CTon KA THMBICTULEC KD Crambe| +8 #11 +16 +7 9 +14
{07 ypoRHA Exambb — o)
Henbitanna (Tectsi) no swGopy
5. |Hennosnen Ger 3x10 m (g} 9,0 3] 8.2 93 90 87
Mpeskow 8 aney ¢ pasbera (cu) | 270 290 230 - - -
6. [unn nprisok & gaumy © vecra R
[ron-kom aaysa Horare (cm) 70 120 195 165 175 -
MOAHMMEHHE TYNOBHLLA W3
7. |ronosennn nisea wa cruue 12 35 43 24 29 3
[(komriecTBo pas 3a 1 me)

TecThITeKyIErOMUTOrOBOTOKOHTPOJI(PU3HYECKOUIIO AT OTOBICHHOCTUCTY ICHTOB | -4 (FOHOLIN) AJIS JIULL
C HApYIICHUSIMU 3peHHs (CIIeTbIe, CITa00BUISIIIC)

y K M OueHka
n/n OHTPOJIBHBICYIIPAKHEHUS ecsiI| 5 7 3 > 1
1. Xoxanba (M) JIEK,Mail 2100 1950 1800 1500 1200
2 [pucenannena2-xHorax(Koi- OKT, MapT
BOpa3)
70 60 50 40 30
5 TToarsiruBaHue Ha HU3KOM ek Ma 8 6 4 2 1
nepexsaande (FOnomm)

TeCTHITeKYIErOMITOTOBOTOKOHTPOIISI(PH3HYECKOUTIOT OTOBICHHOCTUCTY ICHTOB | -4 (IEeBYIIKH) 1151
, CITa0OBHIAIINE)

JIML ¢ HAPYHICHUSAMUA 3pCHUSA (CHCHBIG

y K M OrneHka
n/n OHTPOJIBHBICYIIPAKHEHUS ecsI1| 5 7 3 > 1
1. Xonpba (M) JIeK,Mai 1200 1050 900 600 300




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMIIETEHI[UU MPOTrPaMMEBI

IIpucegannena2-xaorax(Kou-

2. s 5 ag)ﬂ ( OKT, MapT

P 50 40 30 |20 10

IlonTaruBanne Ha HU3KOM .

3. A nekMaii |6 4 3 2 1
nepeknaanae (JeBymkn)

TecTHITEKyIETONNTOTOBOTOKOHTPOIISI(PH3HIECKOUIIOATOTOBICHHOCTHUCTY IEHTOB | -4KypCOBATISIIHIL C
HapyIIEHUSIMA OMTOpHO-ABHUTaTenpHOTO ammapata (JLIT) mpu moBpekJeHUSX HIKHAX KOHEUHOCTEH

w KoHTposibHEICyIpasKHEHHS Mecst | Ouenka

n P vip |5 4 3 2 1
Vi "

1 |Hoarsrusanue Ha HA3KOH HCKM | o 4 3 2 1
nepekiaanae (JeBymkn) ai
Vi "

o |HloaTArnBanye Ha HA3KOH JIEKM | o 6 4 2 1
nepexianuue (FOnomm) ai

TecThITeKyIErONUTOrOBOrOKOHTPOJISI(PU3HYECKOMIIOArOTOBJICHHOCTUCTY IEHTOB | -4KypCOBIIISIIHIL C
HapylIIeHUsIMU ONIOpHO-ABUraTenbHoro annapata (JLIT) npu noBpex1eHUIX BEpXHUX KOHEUHOCTEH

D ST a— Mecs | Ouetika

n TpoJI yop I 5 7 3 > :

1 [Mpucenannena2-xHorax(Kou- | OKT, 40 30 20 0 -
Bopa3) (FOuorm) MapT

9 [Tpucenanuena2-xHorax(Koja- | OKT, 30 20 . " -

Bopas) ([leBymxmu) MapT

OK-8 roToBHOCTBIO N0/1b30BAThCS OCHOBHBIMHU METOJAMHU 3ALIUTHI IPOU3BOACTBEHHOI0 NMIEPCOHAJIA U HACEJIeHUSI OT BO3MOKHBIX NOC/IeACTBUMIl aBapuii, KatacTpod, CTUXUIHBIX

OeacTBHii

3HaTh ONpeneeHus OHATHI O ITepBast noBpadeOHas MOMOIIb IPH MOPAKESHUH IEKTPHUECKHM TOKOM besonacHocts
TeXHOC(EPHBIX OMACHOCTAX, UX [TepBas moBpaueOHas MIOMOIIb IPH OTPABIICHUH. JKU3HEEATEIIbHOCTH
CBOMCTBaXxX U XapaKTEPUCTUKAX; IepBas moBpadeOHas TOMOIIb IPU KPOBOTEUECHUH.
XapakTepe BO3JAEHCTBUS BPEIHBIX U MecTHbI€ 2IIEKTPOTPABMBI.
OMacHBIX (PaKTOPOB; MIPUEMBI IEPBOH CucTteMHBIH aHaTN3 0€30MaCHOCTH.
TIOMOIIH,; METO/IbI 3AIIIUTEI B YCIOBUAX
Ype3BbIYANHBIX CUTYallUH, HA3bIBAET UX
CTPYKTYPHBIE XapaKTePUCTUKU

YMmers 0b6cykaate crioco0s! 3¢ pexTuBHOTO IIpakTnueckoe 3aganue

pCeUICHUS B obactu I/II[GHTI/I(i)I/IKaIII/II/I

Ha y‘le6HOM TPpEHAXKEPE NPOBECCTU PCAHNUMAIINOHHBIC ﬂeﬁCTBHH YCJIOBCKA NOPAKEHHOT'O
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KOMITETEHIINU IPOrpamMMbl

OIIACHOCTEH Cpe/ibl OOMTaHMs YEIOBEKa, | INEKTPUUECKHM TOKOM.

pHCKa UX pealn3aliiy; BIOUpaTh Ha yueGHOM TpeHaXkepe MPOBECTH HAJI0)KEHHE IIMHBI Ha MIEPESIOM B JTy4e3arsiCTHOH KOCTH PYKH.

METO/IBI 3aIIUTHI OT ONACHOCTEN U

cnocoOr1 o0ecTiedeHnss KOM(POPTHBIX

YCIIOBUH KHU3HEAEATEIBHOCTH

Bnaners croco6amu OLleHUBaHMA 3HAYMMOCTH 1 | KoMIulekcHble 3a1aHusi:

MIPAKTUIECKOI MIPUTOTHOCTH 3AJJAHUE 1

MOJTYYSHHBIX PE3YJIBTATOB B 00IACTH B pesynbTate cxo/1a 7aBUHBI TOTHOIN YETBEPO TYPHUCTOB. [IByM yJacTHHKaM TPYHIIE yIAJI0Ch

3aIIUTHI TPOU3BOACTBEHHOTO cnacTuCh. VX MOMBITKHA CaMOCTOATEIBHO OTKONATH MOCTPaJaBIINX OKa3aauch Oe3ycnenHpMu. [1o

IepPCOHAIA ¥ HACEICHHS OT BO3MOKHBIX | JaHHBIM MUC, OpHEHTHPOBOYHO B FOPHOM MACCHBE CONLTO 2,1 ThIC. M CHEra: IIMPHHA TaBUHBI

MOCIIEICTBUI aBapuii, KaTacTpod, cocTtaBuia 7 MeTpoB, Tityouna — 3 Merpa u aiuuHa — 100 metpoB. Kak HazpiBaeTcs yaylise,

CTUXUIHBIX OeCTBUH 00YCIJIOBJICHHOE KHCIIOPOJHBIM T'OJIOJJAHUEM M N30BITKOM YIJIEKUCIOTHI B KPOBH U TKaHAX? YKaxuTe
MOCJIEI0BATENIBHOCTh OCYIIECTBICHUS IEPBOM MEAUIIMHCKOM TOMOIIM IPU CUIIBHOM 00MOPOXKEHUH
koHeuHocTel.Ecnu ckopocth naBuHbI cocrabisier 200 kM/4, a TaTbHOCTH €€ BhIOpoca — 1 KM, TO BpeMs
(B cekyHz1ax), 3a KOTOpOE JIABUHA COMJIET C TOPHOTO MAacCHBa, COCTABHT ...7

3HaTh MeTo1bl CHUXKEHHS aHTPOIIOT€HHBIX Brimonnenue naboparopHoit  paboTsl «O1eHKa 3abIIEHHOCTH BO3yXa BECOBBIM METOIOM» U OTYET Okonorus

BO3JICHCTBUH, a TAK)KE IIEPCIEKTUBBI UX | IIO

COBECPIICHCTBOBAaHMH. MepOHpHﬂTI/IH Io Heﬁ; OTBETHI 10 TeMaM: «OuuncTKa MPOMBIINIJICHHBIX I'a30B OT MBI, «CaHI/ITapHaH OYHCTKaA ra3oB»

00€eCTIeUeHHIO 3KOJIOTHYECKOH

0€3011aCHOCTH TEXHOJIOTHH 1

TEXHHYECKHX MPOEKTOB. MeTObI

3amuThl atMocdepsl u ruxpochepsl.

CoBpeMeHHBIE TeH/ICHIINT

9KOKOHTPOJIS.

YMmers I'pamoTHO BecTn Brmonrenue nabopaTopHoi paboThl “OTeHKa PeaKIUu MUTHEBOW BOIBI BU3YalIbHO™ M OTUET IO HE;

OUOUHIMKAIIMOHHbBIE HAOIIOICHUS B
CBSI3M C 33/[a4aMH JKOJIOTHIECKOTO
MOHHUTOPHHIA U IKOJIOTHYECKOTO
30HHUPOBAHUA OCBANBACMbIX
TEPPUTOPHUH B CBSI3H C 3aa4aMu
3€JIEHOTO CTPOUTENBCTBA U CO3IaHUsI
YCTONYMBBIX SKOCUCTEM.

I'paMOTHO OlLICHUBATH BIIUSHUC
CBOCH PO EeCCHOHANTBHOM
JeSITEIPHOCTH Ha BCE KOMITOHECHTHI
(hOHOBBIX TEPPUTOPUIL, ypOaCUCTEM U
IUTAHUPOBOYHBIX 00pa30BaHMIA.

[IpuMeHATh METOIBI PAIIIOHATEHOTO
MIPUPOJIOTIOIB30BAHUS ISl CO3AaHUSI

TECTUPOBAHHUEC IO TEMC «XUMUSA ITPUPOAHBIX BOA», «O4YHnCcTKA CTOYHBIX BOJI».
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KOMIETEHIIUH IpOrpaMMBbl
YCTOMYUBBIX IKOCUCTEM.
PaccunThIBaTh TEXHUYECKHE PELICHUS
IO YMEHBIICHUIO TEXHOTE€HHOTO
BO3ICHCTBUS HA IPUPOJHBIE
KOMIIOHEHTBL.
Bnagets [IpakTuuecKMMH HaBBIKAMHU 110 TectupoBanne no Temam: «Konrmemus [T1K», «Kornenmus [1/I19H», «KpyroBopot BemecTs B
OTIpENICIICHUIO YPOBHEH BO3ICHCTBUS omocdepey, «OCHOBHI (HPUTOIICHOIOTHN
AHTPOIIOTCHHBIX (DAKTOPOB Ha
JKOCHCTEMBI,
MeTonaMu METOIbI PALIMOHAIBHOTO
MIPUPOIOTIOTIB30BAHUS TSI CO3AAHUS
YCTOMYMBBIX 3KOCUCTEM Ha JTaIe
IIPOEKTUPOBAHMUS 3€JIEHOTO
CTPOMTENBCTRA.
3HaTh - OCHOBHBIE TIOHATUSA O IIpUeMax neppoi | IlepedeHb TEOPETUUECKUX BOIIPOCOB K 3aUETy: ®dusnyeckas KyJIbTypa
IIOMOIIY; 1. Opranusm. Ero dynkuun. BzaumoneiictBue ¢ BHenHel cpenoil. 'omeocTas. U CIIOPT
- OCHOBHBIE IIOHATHS O MpaBax U 2. Perymsuust GyHKIMIA B OpraHu3Me.
00513aHHOCTSIX TPaXKIaH MO 3. JlpuratesbHas akTHBHOCTh KaK OHOJIOTHYeCKast MOTPEOHOCTh OpraHu3Ma.
obecrieueHnIo 0€3011acHOCTH 4. OcobenHOCTH (PU3NUECKH TPEHHPOBAHHOTO OPTaHU3MA.
KHU3HEESATENbHOCTH; 5. Kocthnas cucrema. BriusiHue Ha He€ GU3HMUECKHUX Harpy3oK.
- XapaKTEepUCTUKH ONMACHOCTEH 6. Mprmeynas cucrema. CKeleTHbIE MBIIIIBI, CTPOCHUE, QYHKIINH.
MIPUPOJHOT0, TEXHOTEHHOTO U 7. HanpsbkeHue 1 cokpatieHue Mblmt. M3oTonnuecknii 1 M30METpUIECKUil pexuM paboTHI.
COLIMAIIBHOTO MPOHCXOXKICHUS; 8. Cepneuno-cocyaucras cucrema. OyHknun kpoBu. CHCTOIMYECKNI 1 MUHYTHBIH 00BEM KPOBH.
- TOCYJapCTBEHHYIO MOJIUTHKY B KpoBooOparenue npu pu3HIECKUX Harpys3Kax.
00J1aCTH MOJrOTOBKH U 3aIUThI 9. Pabota cepaa, mynsc. KpoBsiHoe naBienue.
HACEJICHUS B YCIIOBUSX UPE3BbIUYalHBIX 10. [IprxatensHas cuctema. [ponecc npixanus. ['a3006MeH. Peryssinus AbIXaHUS U €r0 0COOCHHOCTH.
CUTYyalul Jpixanue npu GU3MYECKUX Harpy3Kax.
11. XXuznenHast éMkocThb JIErkux. KuciopoaHbit 3ampoc U KUCIOPOTHBIN JOJT.
12. TTuteBapenue. Ero oco0eHHOCTH NPH PU3HUUSCKUX HATPY3Kax.
13. YTomieHue u BoccTaHOBJIeHHe. Peakius oprauu3Ma Ha (pu3ndecKre Harpy3KH.
YMmeTrh - BBIJIEJISITH OCHOBHBIE OITACHOCTH [lepeuens 3amanuii 11 3a4eTa:

cpenbl OOMTaHUS YeJIOBEKa;
- OLIEHUBATh PUCK UX pealn3aluu

1. Yro Takoe 310poBbe?

2.Kakoe 310poBbe onpe/elisieT yXOBHbIN MOTeHIMal YeIoBeKa?

3. Kakue (akTopsl OKpysKarolei cpeibl BIUSIOT Ha 3/J0POBbE YeIoBeKa?

4. KakoBa HOpMa HOYHOTO CHa?

5. Ykaxkute cpeHee CyTOUHOE MOTpeOJICHNE SHEPTUH Y J€BYIIEK.

6. YKaxuTe cpeiHee CyTOYHOE OTpeOIeHHEe SHEPTHH Y IOHOIIEH.

7. 3a CKOJIBKO BPEMEHH 110 3aHATHH (HU3MYECKOH KyIbTypOH cieqyeT NpUHUMATh TTHILy?

8. YKaxxuTe B 4acax MUHHMAJIbHYIO HOPMY JBUTaTEIFHONH aKTHBHOCTH CTY/I€HTA B HEJICTIO.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

9. Vkaxure Ba)KHEII IMPUHIMUII 3aKaJIMBaHUS OpTraHU3Ma.

Bnagets

- OCHOBHBIMH METOJJaMHU PEIICHNUS 3a1a4
B 00JIaCTH 3aIIUTHI HACEIICHUS B
YCJIOBUSIX YpE3BBIYaHBIX CUTYaIUI

3amaHus Ha pemeHne 3a1a4 u3 NpohecCHoHaIbHOM 00J1acTH, KOMIUIEKCHBIC 3aJaHUS:

1. TafiTe ompeneneHne OCHOBHBIM HOHATHIM: PabOTOCIIOCOOHOCTE, YTOMIICHHE, IEpEyTOMIICHHE,
YCTaJIOCTh, PEKpealysi, pejaKcarysi, CaMOYyBCTBHUE.

2. OnuiunTe U3MEHEHUE COCTOSHUS OpPraHu3Ma CTY/ICHTA I10J1 BIMSIHUEM Pa3IMYHBIX PEXHUMOB U
YCIIOBUI 00y4eHHs

3. Kak BHemrHue u BHyTpeHHUE (DaKTOPHI BIMSIOT HA YMCTBEHHYIO pabotocnocobHocts? Kakue
3aKOHOMEPHOCTU MOXHO IPOCIEIUTH B U3MEHEHUH Pab0TOCIIOCOOHOCTH CTYAEHTOB B IIpolecce
oOyuenus?

4. Kakue cpencta GU3HIECKON KyIbTypHl B PETYIHPOBAHUH YMCTBEHHOH pab0TOCTIOCOOHOCTH,
TICHX03MOLMOHAIBHOTO ¥ (DYHKIIMOHAIBHOTO COCTOSIHUS CTYJCHTOB BBI 3HaeTE?

5. «Du3nueckue ynpakHeHUs KaK CPEACTBO aKTUBHOTO OTABIXa»,- PACKPOUTE ITO MOJIOKEHHE.

6. «Maibie hopMbD» HU3NIECKOH KyJIBTYPBI B peKUME yIEOHOTO Tpy/a CTYACHTOB.

7. Y4ueOHbIe M CaMOCTOSTENBHBIE 3aHATUS 10 (PU3NUECKOH KYJIBTYPE B PEKHME YIeOHO-TPYI0BOH
JEeATEeIbHOCTH.

OBIIEIMPO®ECCHUOHAJIBHBIE KOMIIETEHIIUN

OIIK-1 roTroBHOCTHIO HCIIOJIb30BAThH (l)yHHaMeHTaHLH])le oﬁmemmcenepﬂble 3HAHUA

3HaTh

. OCHOBHBIE MOJIOXKEHHS,
THIIOTE3bI COMPOTUBIICHUS MaTEPHAJIOB,
AQHATUTUYECKUE U IKCIICPHUMEHTAJIbHBIC
METO/IbI OTIPe/IeNICHHS TIepEeMEILCHU
IpU U3rube; OLIEHKH MPOYHOCTH MPH
MIPOCTBIX U CII0)KHOM COTIPOTHBIICHUH,
IIPOAOJIBHOM U3THOE;

. MEXaHUYECKUE XapaKTePUCTUKH
1 pU3NUECcKue CBOICTBa
KOHCTPYKIMOHHBIX ¥ WHBIX
MaTepHaoB;

. OCHOBHBIE TPEOOBaHUS U
KpPHUTEpUH PabOTOCTIOCOOHOCTH U
pacdera JeTajieil MaluH;

[TepeueHb TEOPETUUECKHUX BOIPOCOB K 3K3aAMEHY:

3agaun npenmera «MexaHHKa MaTepraioB U OCHOBBI KOHCTPYHUPOBAHHS».
ITonsiTne 0 HaNpsDKEHUSX, TeopMalusIX, IepeMenieHusX. 3akoH ['yka.
CBs13b MEXy HAIIPSOHKEHUSIMU ¥ BHYTPEHHUMHU CHIIOBBIMH (DaKTOPaAMH.
BHyTpeHHHE cHIIOBBIE (haKTOPBI M METOJI MX OIPECIICHUS.

Juarpamma pacrsikeHus. MexaHMuecKrue XapakTepUCTUKU MaTepUaioB. JJomycKkaeMble HAaIIPSKEHMUS.

Pacuerbl Ha IPOYHOCTH U JKECTKOCTh MPU OCEBOM PACTSIKEHUU - CKAaTUU. BHYTpeHHUE CUIIBL.
JlonyckaeMble HaIIPSKEHUS.

[MoTennuanpHas 3HepTrUs AedOpMaIliy IPU OCEBOM PACTHIKEHUH - CKATHH.

['maBHBIE MIOMAAKY ¥ TJIaBHBIE HAIPSIKEHUSI.

Buier HanpskeHHOTO COCTOSHUS. Teopun (THIOTE3BI) MPOYHOCTH U HX MPUMCEHEHHE.
HamnpsokeHus u neopMaius py IIOCKOM HAIIPSDKEHHOM COCTOSTHHU.

3axoH ['yka.

dopMyiia 1151 KacaTeNIbHbIX HAMPSLKEHUN PU KPYyUEHUH.

HanpsokeHus u neopmanun pu Kpy4eHUH.

VYcn0BUs MPOYHOCTH U JKECTKOCTH MPH KpyueHuH. [locTpoeHue 3miop KpyTsIero MOMeHTa.
[IpocTeiiiirie BUABI CUCTEM PACTSKEHUS - CXKATHUSA.

reOMeTpI/I‘-IeCKI/Ie XapaKTCPpUCTHUKHU TITIOCKUX ceueHuil. [ 1aBHBIC OCH U I'JTaBHBIE MOMEHTBI UHEPLUH.

M3mMeHeHne MOMEHTOB HHEPLIUU NIPU TOBOPOTE U NMapaJlJIEIbHOM IIEPEHOCEe OCeH.
['eomeTpuueckmne XxapakTepUCTUKH MTPOCTEUIINX CeUeHUI. BbIunciieHne ri1aBHbIX LEHTPaJIbHBIX
MOMEHTOB WHEPIIUH CIIOXKHBIX QUTYP.

Mexanuka
MaTepHaJIOB U OCHOBBI
KOHCTPYHUPOBAHUS




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl

OmnpeneneHye BHyTPEHHUX CHIIOBBIX (DaKTOPOB IPU MPSIMOM MONEPEYHOM H3ruoe.

OCHOBHBIE TIPaBMIIa IIOCTPOCHUS U KOHTPOJISL IOCTPOCHHUS SITIOP BHYTPEHHUX CHUIIOBBIX (PAKTOPOB MPH
TIPSIMOM TIOTIEPEYHOM H3THOE.

HopmanbeHble HanpspkeHns npu u3ruode. BoBox hopMysl.

JuddepennnansHpie 3aBUCHMOCTH Tipu M3rnde. BeiBoz popmyi.

YcnoBue MpOYHOCTH MPH U3THOE IO HOPMATBHBIM HAIPSHKEHUSAM.

PanmonanbHbIe ceueHMsI OallOK TP H3THOE.

KacarenpHble HaNpsKEHUS! IPH TIOTIEPETHOM H3THOE.

HopMmanbHble 1 KacaTebHbIe HaPSHKEHHS IPH U3ruoe.

HopmanbHble HanpsbkeHust npu u3ruoe. [loiaHas npoBepka MpovYHOCTH ABYTaBpA.

VYcinoBus MpOYHOCTH NPH U3THOE.

[Mepememenust npu usrubde. AuddepeHnuansHoe ypaBHEHUE H30THYTONH OCH OaJIKH.

Onpenenenue nepeMenieHuil npu u3rude. Y cioBue )KeCTKOCTH.

OnpezeneHue nepeMenieHuit Ipu U3rude MeToI0M HadajJbHbIX IapaMeTpoB.

Mertos! onpeneneHus nepeMenienni npu usruoe. Viarerpan Mopa. [IpaBnna ncnons3oBaHus
uHTerparza Mopa it onpeneneHus nepemenienuil. Ilpumep pacuera.

MeToms! onpeneneHus nepemMenneHnii npu mrude. Crocod Bepemaruna. Beiox hopmyms. [Ipasuna
WCTIONIb30BaHMS TIPH OTpeieTIeHnH nepeMernernii. [Ipumep pacuera.

Kocoit m3ru6. YcnoBus IpoYHOCTH H KECTKOCTH.

W3ru6 c kpydenuem. OnpeieneHne HaNpsHKEHUH 1 yCI0BHE MPOYHOCTH.

VMmeTh ). ¢ OmpeneNsiTh nuueiinbie | [IpuMepHOe IpakTHYecKOe 3aIaHue ISl DK3aMEeHa:

OepeMemieHnsT © YNl [I0BOpOTa

MOTIEPEYHBIX CEUCHHUIT B GaKax U pamax

npu U3rube, HOPMAITbHBIC HATPSKEHHUS

B CIyYasix CJIOKHOTO COTPOTHBIICHHUS U

IPY MPOJIOJILHOM H3rubde

8. ¢ MPAaBHIBHO OMpEIENATH OCHOBHBIC
TEXHOJIOTHYECKUE XapaKTePUCTHKH
MEXaHHYECKHX IIepe/ad;

l. * [OpaBWIBHO ONpPENENSITH  YCIOBHUSI
paboThl JeTaleil M y3JI0B MAIIMH TpH
9KCILTyaTAlHH,




CTpyKTypHBII

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIIETCHIIUN porpamMMbl
3apaua l
Ons 3343HHOM CXeMbl KOHCONbHO 33KPEnNeHHoW 6anky NnocTpomTe 3Npy
npoaonsHoM cunsl N (kH).
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MOCTPOMTL 2MKPbl BHYTPEHHMX CMNOBbLIX dakTopos (BC®), 3nwpy Q, M ans
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MoCTPOUTL 2MKPsl BHYTPEHHMUX CMNoBsIX hakTopoe (BC®), anwpy Q, M.
PaccuuTaTth Kpyrnoe, KsagpaTHoe, MPRMOYro/ibHOE U ABYT3aBpOBOE reoMeTpuueckoe
ceueHue ANA HarpyxeHHoi Banku v BoibpaTs Haubonee paymoHanbHoe. MNPUHATL
[c]=160 MNa.
] rL
P 11 M
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a 2a 2a
IIpHHATE a =NoCiIeIHAT HHPPA HOMEPA 3aUeTHOH KHHAKKH:
P=5 kH;
q=2 xH/;
M= 10 kH*Mm
Bnaners . HaBBIKAMHU B IIOCTPOCHHUH 30D UpuMeprnZ nepe4yeHb mem Kypcoewblix nNpoeKmoes:

BHYTPEHHUX YCWIHH, IIEpEMELICHUI B
CTaTUYECKH OTIPEJICIMMBIX OaJIKax U

IIpoexTupoBaHue MPUBOJIA MEXaHU3MA NIEPEIBUKEHUS MOCTOBOTO KpaHa,
IIpoexkTupoBaHue NPUBOJIA JICHTOUHOIO KOHBEWEPa,;
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OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

pamax npH u3rube, B OlEHKe
MIPOYHOCTH KOHCTPYKIMHU B CiTyyae
HPOCTHIX Ae(OPMAaLHid, CIIOKHOTO
CONPOTHBIICHHUS, TIPH IIPOIOTBHOM
n3ruoe;

. HaBBIKAMH KOHCTPYHPOBAHUS
JeTaiel ¥ y3J10B MamIiuH 00mero
Ha3HauYCHUS,;

HaBBIKaM¥ IMTPUMECHCHUA (1)I/I3I/IKO-
MaTeMaTHYeCcKOro amnmapara Juis
peuicHuA MPUKIaJHbIX 3a4a4.

HpOCKTI/IpOBaHI/Ie MpuBOJa raJi;ToOBOYHOIO 6apa6aHa JJIA CHATHSA 3aYCCHLECB MOCJIC I TAMIIOBKHU;

IIpoexTupoBaHue NpuBoAa CKpeOKOBOrO KOHBelHeEpa;

ITpoexTupoBaHue MPUBOAA JIFOJICIHOTO IEBATOPA;

[IpoexTupoBanue MpUBOIa IOIBECHOIO KOHBEWEPA;

ITpoexkTrpoBaHMe NMPUBOJA K JIECOTACKE;

[TpoexkTrpoBaHue MPUBOJA K TPOMBIIUICHHOMY POJIBTAHTY;
ITpoexTrpoBaHue NMPUBOJA K ITHEKY-CMECHUTEIIO;

ITpoexkTrpoBaHue MPHBOJAA MIACTHHYIATOTO MUTATEIS (JOPMOBOYHOM 3EMIIH;
IIpoexTHpoBaHue NPUBOA [IEMTHOTO KOHBEiepa;

[TpoekTupoBaHue MPHBO/IA MEXaHM3Ma TIOBOPOTA OAIIHK OAlIEHHOTO KpaHa;
IIpoexTupoBaHue NPUBOAA MEXaHU3Ma MTOIbEMa U OIIyCKaHUs IPOTHUBOIOKapHOTO 3aHaBeCa;
IIpoexTupoBaHue NpUBOIA KJIETH IPOKAaTHOTO CTaHa;

IIpoexTupoBaHue NPUBOIA [IEMTHOTO KOHBeEiepa;

[TpoekTupoBaHue NMPUBOIA FITEKTPUIECKOMN JIeOeIKH;

[TpoexkTupoBaHKe MPUBO/A MTOIBECHOTO KOHBEHEPa;

[TpoexkTrpoBaHye MPUBOA MEIIAIKH;

ITpoekTrpoBaHue NMPUBOJA K KAYAIOLMIEMYCS IT0IbEMHHKY;
[TpoexkTrpoBaHue MPUBOIA KOBIIEBOTO 3J1€BATOPA;

Ilpumep 3a0anus no meme Kypcogo2o npoeKkma:




CTpyKTypHBIH 3JIEMEHT

CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHo4HBIE CpENCTBa
JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl

IIpuBoOA JIEHTOYHOr0 KOHBeliepa

Bapuantbi
0 1 2 3 4 5 6 7 8 9

ITapameTpsi

Tsarosas cu-
naunanenre | 12 | 1,6 | 1,8 2 22|24 26|28
F, kH
[ Ckopocth
JICHTBI 08 | 09 1 1,1 1,1 1,2 (1,2 1,314 11,5
v, M/c
Jlnamerp
GapabGana | 200 | 200 | 225 | 250 | 250 | 250 | 275 | 75 | 250 | 250
D, MM

w
%)

VYron
HaKJIOHA pe-
ménHoi ne- | 30 | 45 | 60 | 30 | 45 | 60 | 90 | 30 | 60 | 60

penaun

6, rpan
Cpoxk cityx-
Obl mpuBOZa | 5 6 7 4 6 7 5 10 | 15 12

Ly, ner

Bri06op anektponBuraTens, KHHEMaTHUECKUE PACUEThI;

Paccuurats 3y0uaryro nepenady;

Br16op mMaTepuanoB Komec

Pacuet nomyckaeMbIX HaMpsDKEHUH;

Pacuet reomeTpruiecKuX MapaMeTpoB 3y0UaThIX KOJIEC;

OmpenerneHre Cuil B 3alleTUICHUH;

IIpoBepka 3y0ObeB KOJIEC 110 HANIPSDKCHHUSIM U3rH0a U KOHTAKTHBIM HOPMAaJIbHBIM HATIPSKCHHSM;
KoHcTpykTHBHBIE pa3Mepsl 3y04aToro KoJeca;

Pacuer mIMOHOYHBIX COEAUHEHUH;

KoHncTpyupoBanue Bajos;
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CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

YTO4YHEHHBIN pacyeT BajoB;
KoHcTpynpoBaHue KpbIIIEeK MO IIUITHUKOB;
CwMmasbIBaHHE W YIUIOTHEHNS;
KoHncTpyuposanue xopiyca.
CImcok IuTepaTyphl.
IIpumepnsvie 6onpocel K 3aujume Kypco8o2o npoeKkma:
Kakwne ¢pakxTopsl yauTsiBatoTCs IpH pacuere ko3 duimenrta 3anaca npogHoCcTH? —
Kakune matnpunansl IPUMEHSIOT I CBAPKH KOHCTPYKTHBOB OOIIETO HA3HAYEHHS, HAIIPUMED
MOJICTaBOK, KOXKYXOB U T.A.7
Kakue matepuanbl NpUMEHSIOTCS U CO3/IaHUsI Harpy>KeHHBIX CBapHBIX Y3JI0B, I KOTOPBIX
MIPOU3BOUTCA PacdeT IPOYHOCTH?
Kakoii 1oB mpouHee mpu cBapke 0JMHAKOBBIX I10 TOJIIIMHE JUCTOB (TopsAaka 2.6 — 6) MM — CTBIKOBOI1
WM KaTETHBIA IIPU COSANHEHUH JINCTOB B HAXJIECTKY?
Jlnist yero cymiecTByeT oOMa3Ka Ha dJIeKTpoaax?
Kaxkue ra3sl IpuMEHSIOTCS TP CBapke?
Kaxkyro pe3pOy mydiie IpUMEHHUTH JUTS HETIOBIKHOTO COSANHEHUS ETalli?
Pe3p0a 11 X0I0BBIX MEXAHU3MOB?
Ecnm paccunTtsiBaeTCs BAHTOBOWH MEXaHH3M, TO KaKOH KpHTEPHH pab0oTOCIIOCOOHOCTH SBISIETCS
OCHOBHBIM?
[Toyemy HEOOXOIMMO MTPUMEHSTH 3aKaJIeHHbIE AETalH JJIsl pe3b00BOr0 COEIMHEHHS, €CIIH HYKHO
CO3/1aTh HaJIe)KHOE M HEOOJIbITIOe TI0 TabapuTaM yCTpOCTBO?

3HaTh

nMeTh 0a30BbIE NIPEJCTABICHHS B
00sacT HHGOPMATHKH U COBPEMEHHBIX
nH(OPMALMOHHBIX TEXHOJIOTHH;

o01IMe XapakTepUCTHUKH Mpoliecca
cbopa, mepenayuu, 00pabOTKu U
HaKOIUICHHs1 HH(OPMAIIH;

OCHOBHBIE TEXHUYECKHE CPEACTBA U
IIporpaMMHOE oOecredeHue,
MIPUMEHSEMOE JJIsI PEIIeHHs
0O0IIeNHXEHEPHBIX 33/1a4

OCHOBHBIE ITPEJICTABJICHHS O JIOKAJIBHBIX
U rI00aNbHBIX ceTsx, Web-
TEXHOJIOTHUSIX;

OCHOBHBIE CPEJICTBA MPEICTABICHUS U
IIpueMbI 00pabOTKH TEKCTOBOH
nHPOPMALINU B COBPEMEHHBIX O(PHCHBIX
MPUIIOIKECHUS,

OCHOBHBIE CPEJICTBA ITPEJICTABICHHUS U

Ilepeyens TeopeTHYECKHUX BOIPOCOB K IK3aMEHY:

[Jannble n uapopmanus. Exunnns undopmanun. [lepeuncnnte oCHOBHbIE CBOWCTBA HH(OPMALIUH.
YxkaxuTe XapakTepUCTHKH IPOLIECCOB cOopa, nepenadn, 00pabOTKH 1 HAKOIUICHUS! HH(POPMAIHH.
Ykaxure BUABI JATIYHKOB I cOopa HHGOpMAIu

Knaccugukarus nporpamMmmaoro obecneuernst. CpaBHUTEIbHBIA aHATH3 COBPEMEHHBIX OIEPAlMOHHBIX
CHCTEM, OCHOBHBIE (DYHKIIMN

Wnrepuer. CitykObl 1 BO3MOXKHOCTH. JIOKaJIbHBIE U TI100aIbHBIE KOMITLIOTEPHBIE CeTH. TOormoaoruu
ceTeil. YpoBHU U IPOTOKOJIBI Mozenu OSI.

TenexoMMyHHKaIIMOHHBIE TeXHOIOTHH. CpeicTBa U MPOrpaMMHOE 00ecIIedeHNE.

OcHOBHBIE IpHEMBI 00pabOTKH TEKCTOBOI MHpOpMannH.

OCHOBHBIE IPHEMBI 00PadOTKHN YHCIIOBOIM HHPOPMANU

TunoBsle aNIrOPUTMBI U MOJIENH PELICHUS IPAKTUUECKUX 33434 C UCIOIb30BaHUEM MPUKIIAJHBIX
MPOTPAMMHBIX CPENICTB

MeTopl ONITUMHU3AIAN

ABTOMaTH3MPOBAHHBIE CPEACTBA IPEACTABICHIUS HH(POPMAIIHH.

B gem otimume AIBY u AITHY?

KakoB cmHTaKCcHC yIpaBIAONMX KOHCTPYKIHH s1361ka VBA?

Ha3zoBuTe OTIHYHS CTPYKTYPHOTO B 00BEKTHO-OPHEHTHPOBAHHOTO IPOTPaMMHUPOBAHNSI.

HNudopmaruka u
nH(OpPMaLMOHHbIE
TEXHOJIOTUH
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00paboTka 4ncioBoi HHPOPMALINH B
O(UCHBIX MPHUIIOKEHHSX, aHAIN3A U
BU3YalIM3allM{ JaHHBIX IS PEILCHUS
00mIenHXEHEPHBIX 33134,

THUITOBBIC AITOPUTMBI U MOJCIH
peLIeHns IPAKTHISCKUX
00IIenHXEHEPHBIX 33129 C
UCIIONB30BaHUEM IIPHKIIATHBIX
MIPOTrPaMMHBIX CPEJ/ICTB;

OCHOBHBIE aJITOPUTMBI PELICHUS
WH)KEHEPHBIX 3371a4;

OCHOBHBIE aITOPUTMBI
POrpaMMHPOBAHUS;

OCHOBHBIE METOABI IPOEKTUPOBaHus b/
JUISL XpaHEeHHS;

OCHOBHBIC ONIPEACIICHUS U MMOHATHS
“HPOPMALIUU 1 HHPOPMATHOHHON
0e30I1aCHOCTH, BO3MOXKHBIE YTPO3bI

CrpyKTypHOE IIpOorpaMMHpoBaHue. Peannzanus TMHEWHBIX, YCIOBHBIX U HUKJINYECKHX aJIrOPHTMOB.
OOBEKTHO-OPUEHTUPOBAHHOE ITPOrPAMMHUPOBAHUE — OCHOBHBIE TIOHSATHSL.

OcHoBHBIe anroputMbl. CTpykrypHOE porpammupoBanue. OOII. OCII.

NC. Knaccudukanus, cocTaB, NEpCIEKTHBEI Pa3BUTHS

OcnoBuble 3Tansl npoektupoBanust PB/I. [Ipoextuposanne b/l Mmetogom «CynTHOCTH-CBSI3b.
OCHOBHBIE BU/IBI 3aIIPOCOB

OCHOBBI 32U TH HH(OPMAINX U CBEJICHNH, COCTABIIAIONINX TOCYAAPCTBEHHYIO TalHy

Vmers

BEIOMpATH c1IO0CO0BI 3(h(heKTHBHOTO
TIOJTYYeHHS ¥ XpaHEeHHUs MH)OPMALIH;
paboTaTh B Ka4ecTBE KIHEHTA
WurepHeT-cepBHCOB;

OIIEHUBATh JOCTOBEPHOCTh, IPUMEHSTH
nHpopMaIuIo, NOJTYUYESHHYIO B
I7100aIBHBIX KOMIBIOTEPHBIX CETSX U
0O0IIEMHKEHEPHBIX PACUETOB;
UCIIOJIb30BaTh O(PUCHBIC PUIIOKEHUS
JUIS peIIeHUs OOIEHHKEHEPHBIX 3a1a4;
ncnois3oBath coBpeMennble UKT st
pemeHus O0IIEeNHKEHEPHBIX 33/1a4;
HCTONb30BaTh OCHOBHBIE CPEICTBA
TIPE/ICTaBIICHUS 1 00PabOTKH YHCIOBOM
nH}opManny B OQUCHBIX MTPUIIOKEHUAX
B OOMIEHH)XKEHEPHBIX pacyeTax;
MPUMEHSTh OCHOBHbIE alTOPUTMBI
peleHus NH)KEHEPHBIX 3a/1a4 U
peaTM30BBIBATh UX C TIOMOIIBIO
MIPOTPAaMMHBIX CPEJICTB,;
npoekTupoBath b/ no

Ilepeyens 3axannii k 3a4ery:

YMeTh COCTaBIATE aNTOPUTMBI PEIICHUS OOMCHHKCHEPHBIX 3371a4 M PEaTH30BaTh HX C TOMOIIBI0
O(VCHBIX TPIIIOKCHHIA;

[IpoBecTr KOMITIEKCHYIO aHTUBUPYCHYIO poBepKy coocTBerHoro [1K. [ToaroToBUTE aHHOTHPOBAHHBIH
OTYeT.

3anaua. /lansl ABa uyncna. @opmyna BEIIAET 1, eciiu XOTsI ObI OJHO SBISETCS YETHBIM U MPUHAIIICKHUT
y4dacTky [-5; 5], uHade HaubosbIIee U3 YUCET.

3amaua. [Toctpouts rpaduk GyHKIMK IPH 331aHHOM KoddduireHTe a.
X €[-5;5]
x € (58]

sin(x—a), eciu
z(x) =<1In(2) —a, ecau

J[a—x, unaue

Iepeuncaure Buabl aapecanuu siueek. [IpaBuna n3MeHeHHs agpecoB MPU KOIMPOBAHUH B Pa3HBIX
HaNpaBJICHUsX.

KakoB cunTakcuc BcTpoeHHBIX QyHKIHMiT Excel?

HazoBwure npenna3znadeHue, 001acTh MPUMEHEHHUS U CHHTAKCHC JJOTHIECKUX (DYHKITHI.

Kakne ¢pynkunu Excel oTBewaroT 3a monck HaMMEHBIINX, HANOOIBIINX, CPEIHUX 3HAUEHUH, CyMM,
MIPOM3BEICHUII IO CIUTOIIHBIM M HE CIIONIHBIM JHAaNa30HaM.
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JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
oOIIeMHKEeHePHBIM 3HAaHUAM; co31aBath | [lepeuncnure Buabl M Ha3HaueHus auarpamm Excel. YkaxunuTe nopsaok IocTpoeHusl.
3anpockl bJ1 aust BeIOopa nHbopmanyy; | [lepeunciure mopsmok peneHus 3a1ad OnTHMHU3AIHH.
pacnos3HaBaTh IEHCTBUE BPEIOHOCHBIX Jans! nBa yncna. @opmyna BEIAET 1, ecit XOTs ObI OAHO SABISETCA KPATHBIM 3 U IPUHAICHKHT
MIPOTpaMM U IIPUMEHSTh COBPEMEHHEIE ydacTky [-5; 5], urade HaubOoIbIIee M3 YUCET.
AHTUBHPYCHBIE CPEIICTBA 3AIUTHI
3agaya.
Bpurama pabdoraet mo ocHoOBHOMY paboduemy Ttapudy 10 pyd/gac. Beraucnuts pasmep 3apaboTHOI
IUIATHI pabodvero, eciu ypanbckuil KoadduieHT coctasmsieT 12%, ranor 15 %. Ecnn konndectBo
0TpaboTaHHBIX YacoB < 35 B HeJeNt0, OIJIaTa MPOU3BOAUTCS 110 OCHOBHOMY pabouemy Tapudy, eciu
<45, -1,5 *ocHoBHOTO Tapuda, ecinu > 45, pabouwnii nonyuaet 1,5 paboyero Tapuda u IPEMUIO B
pasmepe 50% oT cBoeii 3apabOTHOM TIATHI.
Haiitu peienue ¢ mpuMEHEHHEM CTATUCTUYECKHUX U JIOTHYECKUX (DYHKIMH 3JIEKTPOHHBIX TaOJIHII.
ITocTpouTts rucTOorpaMMy pacipeeneHus JEHEKHBIX CPELICTB.
IlepedyeHb 3aaHNii K IK3AMEHY:
Ymets ucnons3oBath TexHooruio OOII mpu penteHnn o0IEeHHKEHEPHBIX 3a/1ad.
YMeTh co31aBaTh OCHOBHBIE 00BEKTHI 0a3 TaHHBIX, CO34aBaTh 3aIPOCHI AT MOMCKA HH)OPMALIUH.
YMeTh NIPUMEHATh COBPEMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTHH [UIS PEIICHHUS 3a/1a4
3ananue. CripoekTHpoBaTh U peannzoBath b/l «bnbdanorekay, XpaHanryo HHPOPMAIHIO O KHHUTAX,
MOCETUTENSIX U COTPYAHUKAX OMOINOTEKH.
OnpenenuTh NEPBUYHBIE KITIOYH. Y CTAHOBUTH CBSI3H.
Co3aath 3anpoChl: Ha BEIOOPKY € YCIOBHEM, TapaMEeTPHUYECKHUI U TPYIIIOBOH
3apanne. CripoextrpoBats U peanu3obats b/l «IIpogaka KOMIUIEKTYIOINX KOMIIBIOTEPHOIN CUCTEMBD»,
XpaHsILyo HHGOpMaLUIO 0 KOMIUIEKTYIOLIHX, 3aKa3unKax 1 3aKa3ax.
OnpenenuTh NEPBUYHBIE KITIOYH. Y CTAHOBUTH CBSI3H.
Co3naTh 3aIpockl: Ha BBIOOPKY C YCIOBUEM, ITAPAMETPUIECKHUI U TPyNIOBON
3ananue. [1ob3ysCch TOMCKOBBIMH CHCTEMaMH, MaTepHaiaMi HH)OPMALMOHHOM Cpe/ibl yHUBEPCUTETA
U MHTEpHET-pecypcaMy, IPOU3BECTH MOUCK HH(OpMANNH 110 MHANBHIYAJILHOHN TeMe pedepara u
paznenam, npeacrtaBieHHbIM B TecTupoBaHud @ETIO. OueHuTh 10CTOBEPHOCTH NOMYyUYEHHON
nHpopManuH.
3ananue. B monp3oBaTenbekoil 6a3e TaHHBIX CHOPMHUPOBATH 3aPOCHI, AEMOHCTPHUPYIOIIHE
WCTIOJIb30BaHUE PA3IMIHBIX YCIOBUN 0TOOPA, TIOTHIECKUX OTepaIiii, MOJCTAHOBOYHBIX CHMBOJIOB.
BHa}IeTB HaBBIKaMU ITOUCKA XpaHCHUA, HOJ’[B?;ySICI) COBPEMEHHBIMU TEXHOJOTUAMU MTPOTrpaMMHUPOBAHUA PCIINUTH 3aJa4u.

nepepaboTky HH(POPMAIUK; HABBIKAMHU
oTOopa nHpOpPMAITUH IS
s pexTHBHOTO pemeHus

3apganmue. 3am0IHATE ABYMEPHBIH MacCUB ClTydaifHbIMH yrciaMu. HaliTi cpennee apudmeTnaeckoe
I10JIO’)KUTEJIbHBIX YETHBIX 3JIEMEHTOB U MAaKCUMAJIbHOE 3HAUEHHUE CPEIU OTPULIATENIBHBIX.
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JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
0O0IIeMHKEHEePHBIX 3a/1a4; 3apnanme. 3amoHUTh MAacCHB JAHHBIX: BUJA METAJUIONPOAYKIIUHU, BEC U cTouMocTh. HailiTu:
HaBBIKAaMH pabOTHI B III00AIBHBIX METaJLIONPOIYKIHIO C HA0OJIbILeH IIEHO!; OOIIYI0 CTOMMOCTB BCEX M3AEIMH METaUIONPOTyKIUH.
KOMITBIOTEPHBIX CETSIX; 3anaHue. 3aM0IHATE ABYMEPHBIH MAacCHB CITyJaifHBIMH YHCJIAMH. BBIYHCINTE CyMMy 3JIEMEHTOB
MIPOTPaMMHBIMU CPEACTBAMHU Ka)kJJ0TO CTONOMIA.
peanuzanuy HHYOPMAITOHHBIX
npoueccoB s 3(h(HEKTHBHOTO Hcnonb3yst HaBBIKH PaOOTHI B TTI00ATBHBIX KOMITBIOTEPHBIX CETAX, IPOU3BECTH MONUCK MPAKTUIECKUX
petreHus 00IenHKeHEPHBIX 33134, JTAHHBIX JJIS 3aII0THEHHS Tabmun mpeaMeTHoIx b/l
HaBBIKAMH COCTaBJICHHS aJlTOPUTMOB H
peueHns oOIENHKEHEPHBIX 3a/1a9 C 3ananne. [lana 6a3a naHHBIX «Boinyckaeman memannonpooyKyusy.
NOMOUIbIO SA3BIKOB MPOrpaMMHPOBAHUSA baza naHHbIX XpaHUT HH(OPMALIUIO O METAIUIONPOLYKINH, XpaHsILeics Ha ckilazne, 00 MOKynaTesx,
BBICOKOTO YPOBHS; MPHOOPETAIOIINX 3Ty MPOTYKIIMIO, O 3aKa3ax.
TEeXHOJIOrusAMH 00paboTKu 6a3 MaHHEIX, | 1) B kakmoii TaGnuie BHIOPATH MEPBUYHBIE KIFOYH. Y CTAHOBUTH CBA3H MEXTy TaOIMIIAMH.
BBIOOPOM JJAHHBIX [10 KPUTEPUAM; 2) Coznats 3arpoc Ha BEIOOPKY € yCJIOBHsME: BeiBecTr HH(MOpMALIMIO 0 NPOIYKIUH C LICHOH B
IIPOrPAMMHBIMU CPEACTBAMM 3aILUTBI nmuanasone [10000;40000] py6iieii 1 Ha3BaHHE KOTOPBIX HaunHaeTcs Ha OYKBY «I1I».
napopmanuu npu padore ¢ I1K, 3) Coznats 3anpoc rpynmnoBoi 3anpoc: CKOJIBKO 3aKa30B 0(hOPMUIT KaXKIbIil MOKYTIATeNh?
BKJIFOYast IPUEMbI aHTUBHUPYCHOH 4) Co3natsb 3ampoc rpyImnoBoi 3amnpoc: BeiBecTr 1aTy mociaeqHero 3axkaza Ha IPOIYKIHIO C KOJOM
3aILUTHI «3745»
3ananne. Co3paiite Moap30BaTENbCKOE IPIIOKEHUE ISl BBOA M COXPAHEHHUS TaHHBIX O BU/IAX
BhIlTyckaemoro Meraiuia. Coznars (opmy B VBA, koTOpast 3aHOCUT Ha3BaHMUs, BEC U CTOUMOCTb
npoaykiuu Ha padounit muct Excel. HasBanus n3nenuil BeIOMpaeTcst U3 pacKphIBAIOIIETOCS CIIHUCKA,
CTOMMOCTB M3/ICIIHS PEATU30BaHa C IOMOIIBIO CUETUHKA, YIUTHIBATD €CTh JIM CKUJIKHU (€CTh CKHIKH/ HET
CKHJOK), BEIYHCIIUTH IEHY CO CKUAKAMH.
3HaTh Ba3oBeie 3HaHMS B 001aCTH IlepedyeHp TeOpETHUECKUX BOMPOCOB K SK3aMEHY:
€CTECTBEHHOHAYUYHBIX JTUCIUIUINH; TepmoauHaMuKa 1 MEXaHUKA Ta30B. Temnodusuka
OCHOBHBIE NTPOOJIEMBI OHTaANBINS, TEIJIOTA.
€CTECTBEHHOHAYUYHBIX JTUCIUIUINH; OCHOBHBIE YpaBHEHUS TEUCHNUS raza.
OCHOBHBIE METO/IBI PEIICHHs po0IIeM OCHOBHBIE CBEJICHUS N3 MEXAHUKH T'a30B.
€CTECTBEHHOHAYYHBIX JTUCIUIIINH. PexXuMBbl IBIKCHHUS JKUIKOCTH.
Hcredenne rasa yepes OTBEPCTHS.
Vpasuenue bepaynnu. CtpyiiHoe qBH>KEHHE rasa.
Temo- 1 MaccomnepeHoc.
9. SIBneHus1, 3aKOHBI U YPABHEHUS NIEPEHOCA BEIIECTBA, TEIUIA U UMITYJIbCA: TEIIONPOBOJHOCTD,
KOHBEKIHSL, U3IydeHue, muddysus.
YmeTs BriOpaTh MeToIMKK 6a30BBIX 3HAHUI B [TpumepHOE NpaKTHYECKOe 3a/1aHKe JUTS IK3aMeHa:

00J1aCcTH €CTECTBEHHOHAYYHBIX
JAUCHUININH,; TPAMOTHO TOCTAaBUTH
3a/1aqy, Nogo0paTb METOIUKY
HCCIICAOBAHUA U PCIICHUA

B xakux enuHunax uaMepsieTcsi KOJIM4eCTBO TEIIOTHI?
0, .

G
KI/M;

20K,
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MIOCTABJIEHHOH MPOOJIEMBI; TPAMOTHO
MIOCTaBUTH 3ajjauy, I0A00paTh
METOJIMKY MCCIICIOBAHUS U PEIICHUS
MIOCTaBJICHHOH POOJIEMBI U PELINTD €€
pa3HBIMU CIIOCOOaMHU.

H/m

TemIonpoBoJHOCTE KAKMX MaTepHaAJIOB HAHOOIIbIIAs?

Merannos;

I'a30B;

TBepABIX TEN - TUIIEKTPHUKOB;

Kupxoctei.

OT KaKuX IMapaMmeTpoB 3aBUCHUT KO3(PPHUITHEHT TETIIOMIPOBOTHOCTH?
OT Bu/a IBY)KEHHS JKUIAKOCTH;

OT Temnepatypbl ¥ (HU3NIECKUX CBOMCTB BEILCCTR;

OT Macchl ¥ IUIOLIa 1 MOBEPXHOCTH Tea;

OT KoIuYecTBa HOI[BeI[eHHOfI TCIIJIOTHI.

Kakoe 13 ypaBHeHHE INIOTHOCTH TEIIOBOTO IIOTOKA COOTBETCTBYET IEPEHOCY TETLIOTHI
TEIJIONPOBOIHOCTBIO YePe3 OJHOCIONHYIO IIOCKYIO CTEHKY:

o
gq= z(tz _tl);
q=-Agradt
q = a(tZ _tl);

A
q= s (tz - tl) |
ITo KakoMy U3 ypaBHeHI/Iﬁ PacCCYUTHIBACTCA TEIUIOIIEpEIada 4€pe3 CTeHKy?
— ﬂ"(tcl _ tc‘2 )
o)
q . tcl _ tc(n+1)
DS
i=1 ﬂ“[
t.’)l(’l T toch
q =
1 o) 1

o, A o,

Yka3are, KAKOMY HHTEpBaITy 3Ha4eHHH K03((HUIIIEeHTa A COOTBETCTBYET TEIIIOMPOBOJHOCTH CTaCH.

20-50 Bt/(m °C)
0,07 -4 Bt/(Mm°C)
0,007 — 0,07 Bt/(m °C)
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B kakux eauHHuIiax U3MEPSCTCA KOB(i)(l)I/IHI/IeHT TeHJ'IOHpOBO,HHOCTI/I?

Bm

Bm
Mm>2pao .

Bm |
M-2paod .
Bm ,

Koaddumment Temnonepenadn xapakTepruzyeT HHTCHCUBHOCTD MIEpeaaydl TEILUIOTHL:
OT 0J1HOI Cpelbl K IPYTOii;

BHyTpu TBEpABIX CTEHOK;

OT OJIHOI Cpelibl K APYTOH uepe3 pa3ieIuTeIbHYI0 CTeHKY;

OT )XMIKOCTEH K TBEpJbIM CTEHKAM.

Uucno @ypee onpeaeiser:

PexxuM ABMO>KEHUS KUAKOCTH;

TepMHUECKyI0 MAaCCUBHOCTD TEJT;

bespasmepHoe BpeMs Harpesa;

Puznyeckue napaMeTpbl BEIeCTBa.

Bnagers

HapbikaMu npoBeieHusl aHanu3a
[IOCTABJICHHOM 3a/1a4y; HABbIKAMH
MIPOBEJICHUS aHAJIN3a MTOCTAaBJIEHHOU
3a[1a4u, BEIOOpa METOIUKU PEIICHUS
MIOCTABJICHHOW 3a/1a4¥; HABBIKAMH
MPOBEJICHUS aHAJIN3a MOCTABJIEHHON
3a/1a4¥, BEIOOPA METOAMKH PEIICHHUS
MOCTaBJIEHHOM 3aJ1a4y U PELInTh €€
Pa3HBIMH CTIOCOOaMHU.

IIpumep 3a1anus Ha pelieHue 3aa4 U3 nNpodeccuoHaNbHON 00JacTH:
3amaga 1. [Inockast meyHast CTEHKa COCTOMT M3 CJIOSI OTHETIOPHOTO MaTepualia TONIIMHON S, M 1
TETIOU30JIAIIMOHHOTO CJIOS TONIMHOHN Sy, M. KoadhurmeHTs! TermmonpoBojHOCTH €I0EB PaBHBI:

TIEPBOTO A, Bt/(Mm K), BTOpOTO }“2 , Br/(M K). TemmniepaTypa ra30B OMBIBAIOIIUX BHYTPEHHIOIO
HOBEPXHOCTb CTEHKH tr, C; k03 hHIMeHT TennooTaauu K BHyTpeHHel cTenke O, B1/(mM-K); ot

HapyKHOH CTEHKH K Bo3ayXy (X, , Br/(M-K). [Tnomans cren f, M. TemnepaTypa Bo31yXa, OMBIBAIOILETO

Hapy>KHIOIO0 TIOBEPXHOCTH CTEHKH tj, °C.

Heobxomumo onpenenurh:

a) obIiee TEmI0BOE COMPOTUBIIEHUE OT I'a30B M BO3AYXY - R, O0muit koaddummeHt
Terutonepenadr K, mIoTHOCTH TEIIOBOTO IMMOTOKA M KOJIMYECTBO TEIUIOTHI Q, TepsieMoe CTeHKOW Ipr
TpeX BapUaHTaX yKa3aHHBIX B TaOJuIe 2;

0) HaliTH TeMIepaTypbl B CThIKe cioeB t1, t2 ,t3 st TeX jke BapHaHTOB,;

B) ITOCTPOUTH ISl TPETHETO BapHaHTa TpauKH pactpeeeHus TeMIepaTypsl B KOOpJUHATax t-S
u t-R; cpaBHUTH ¢ TeMIepaTypamy, OTYYCHHBIMU aHAMTHYECKHM TTyTeM ( 110 Gopmynam);

T') OIIPEAEINUTD CHIKEHUE NOTEePh TEIlIa BO BTOPOM U TPEThEM BapHaHTaxX M0 CPABHEHUIO C
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KOMIETEHIIUH IpOrpaMMBbl
nepBbIM (B npoueHTax). Ilotepu npu nepsom Bapuante npuHuMarorcs 3a 100%;
) pe3ybTaThl pacyeToB NpeacTaBuTh B Buae Tabmunpl 1 (Ipui. 1.) v cnenate BBIBOABI O POJIU
TETIOBOH M30JISIINH TSI CHIDKCHUSI TTOTEPh TeTlIa Yepe3 KiIaaKy. BapuaHTel 3aga4un naHs! B Tabnuie 2
(ITpum. 2).
3HaTh MEeTOJbl u3yueHus Gpusuko-xumuieckux | Ilepeuens meopemuueckux 60npocos K IK3AMeEHy: Metonst
MIPOLECCOB, (HM3MIECKUX, XUMUIECKUX OcHOBBI (PU3MKH PEHTTEHOBCKOTO M3Iy4eHH. B3anMoneicTBre peHTIT€HOBCKHUX JIydeH C BEIIECTBOM. HCCIIeJOBaHHUN
CBOMCTB M SKCIUTyaTallHOHHBIX OCHOBHBIE METOBI PEHTTCHOCTPYKTYPHOTO aHAIU3A. MaTepHaloB U
XapaKTepUCTUK MaTepUaoB, Metogst PCA — Jlays, Koccens. TIPOLIECCOB
YCTPOUCTB, MpuOOPOB U m3nenuii Ha ux | Metoasl PCA — MeTon BpamieHus, IIOPOIIKa.
OCHOBE; OCHOBHBIE METOZBI PEHTTEHOCTIEKTPAILHOTO aHaimu3a. O01ee yCTpOHCTBO CIIEKTPOMETPOB.
MeTo1bl pEHTTEHOCTIEKPAIbHOIO aHAIN3a — KAYECTBEHHBIM, IOJIYKOIMYECTBEHHBIH, KOJIUYECTBECHHBIN.
CraTuueckne MeTOAb! ONpeAeICHU MEXaHUUECKUX CBONCTB.
JlnHaMu4eckre MeTO bl OTIpe IeNIeHIS] MEXaHUYEeCKHUX CBOMCTB.
[Muknudgeckure METOABI ONPeAETICHU MEXaHUUECKUX CBONCTB.
Hepaspymaromue MeTo1bl KOHTPOJISL.
YmeTsb - IPUMEHSTH AUPPAKIHOHHBIE, Ilpakmuueckue 3a0anun:
CHEKTPOCKOMMUECKUE, PE30HAHCHBIE U OmnucaTs METOJIUKY ITPOBEACHUS UCCIIEOBAHUIL:
JIpyrue MeTOIbl PU UCCIEAOBAHUN - Ha [IOM;
MaTepHaloB,; - Ha MPCA;
- Hepa3pylmarIluX METOA0B KOHTPOJISL.
Buagers - IPAaKTUYECKUMU HABBIKAMHU 3adanus na pewienue 3a0au u3 npogheccuonanvHol odaacmu, KOMHJIEKCHbIE 3A0aHUA:
HCIONB30BaHUs 3JIEMEHTOB METO/I0B BriOpaTh MeTOL I3MEPEHHS TBEPIOCTH:
HCCIIEI0OBaHMS MaTepPHAJIOB U - JUI1 MaTepHallOB HU3KOM TBEPIOCTH;
MIPOLIECCOB HA APYIHX JIUCLMIIMHAX, HA | - IJIsl MATEPUANIOB CPEeIHEN TBEPIOCTH;
3aHATHSAX B ayTUTOPUH U Ha y4eOHOMH - JUI1 MaTepHaJIOB BEICOKOW TBEPIOCTH;
MIPAKTHKE; - JUISl MACCHBHBIX U3/IENNI U CII0XKHON (OPMBI;
- 1711 TOHKUX 00pasIioB.
Bri6op MeTona ucciae1oBaHus:
- JUI OTIpeNIeNIeHuUs pa3Mepa 3epHa B KPYIMHO3EPHUCTHIX MaTepHajax;
- JUTA OTIpENIeJIeHHUs pa3Mepa 3epHa B YIbTPAMEIKO3EPHHUCTHIX MaTepraax;
- U UCCIIEIOBaHMA AUCIOKAIIMOHHON CTPYKTYPHI;
- JUIsl HCCJIEIOBAHMsI MUKpOpelbeda MOBEpXHOCTH.
3HaTh - OCHOBHBIE OTIPE/IETICHUS U MMOHATUS BOITPOCHI JJIA TTIOJATI'OTOBKU K O9K3AMEHY HaueprarenbHas

Ha4yepTaTeJIbHOM reOMETpUU U
IIPOEKLIMOHHOI'O YEPYECHUSL.

- CIIOCOOBI OCTPOSHHMS M300paKeHNU
MIPOCTPAaHCTBEHHBIX (hOPM Ha
IUIOCKOCTH 1 CIIOCOOBI pelIeHHMs 3a/1ad,

[Tpeamet u MeToOx HadepTaTEIbHON TeoMeTprH. LIeHTpanbHOE 1 napaiesIbHOE, KOCOYTOJIbHOE U
OpPTOrOHAIILHOE POEUPOBAHHUE.

Ontop Monxka (KOMIIJIEKCHBIH YepTeXk) TOUKH, €ro 3aKOHOMEPHOCTH.

AGcooTHBIE KOOPIMHATHI TOUKH. [IpuBecTH npuMep MOCTPOEHHS TOUKH, 3aJaHHOH a0COIIOTHBIMHU
KOOpJMHATaAMH.

TeOMETpHS U
WH)XCHEpHas rpaduka
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OTHOCSIIUXCS K 9TUM (hopMam:
METPUYECKUX U 000OIIECHHBIX
MO3UIIHOHHBIX

- paBUJIa BBINOJIHEHUS U O(OPMIICHHS
YEpTEXKEN B COOTBETCTBUU C
TpeboBanusmu crannapros ECK/]

OTHOCHTENbHBIE KOOPAUHATHI TOUKHU. [IprBecTH npuMep NOCTPOEHUs TOUKH, 3aJaHHOMN
OTHOCUTEJIbHBIMU KOOPJMHATaMHU.

IIpsiMbIe 00IIET0 ¥ YaCTHOTO MOJIOXKCHHUS: 3aJaHHe Ha 3mope MomxKa.

B3anmHOe mos10’keHNE MPSIMBIX: N300pakeHNE Ha dyepTexe MoHXa, OlpeaeIeHIe B3aHMHOTO
MOJIOKEHHUS CKPEMIMBAIOLINXCS MPSIMBIX C MIOMOIIBIO KOHKYPUPYIOIIUX TOYEK.

[TirockocTH 001I1eT0 MOJOKEHUS: CIIOCOOBI 3aHaHus Ha yepTexe Momxka. IlocTpoeHne npsMoii B
IUIOCKOCTH, YCIOBHE TPUHAUIEKHOCTH TOYKH MJIOCKOCTH.

ITirockocTH YacTHOTO MOJIOKEHHMS: IPOCIUPYIOLINE, YPOBHS, HX H300paskeHNe Ha YyepTexe MomxKa.
MHororpaHHuKH: 3alaHue Ha yepTexke MoHXKa, onpe/iesieHne BUAUMOCTH pedep Ha II0CKOCTIX
IIPOEKLIUN.

MHOrorpaHHUKHU: yCIOBUE NPUHAJJICKHOCTH TOUKH [TOBEPXHOCTH MHOTOTPaHHUKA, OIIPE/IeTICHHE e
BUAUMOCTH Ha IIJIOCKOCTAX HpOCKHHﬁ.

CeueHre MHOTOTpaHHUKa MIOCKOCTHIO. [IpuBecTy mpumep noctpoeHust GUryphbl ceueHus
IIPOELUPYIOLIEHN TIOCKOCTBIO.

IToBepxHOCTH BpallleHUs: 3a/laHKE Ha YyepTerke MoHka o4epkaMu. Y CIIOBHE MPUHAAIEKHOCTH TOUKU
MOBEPXHOCTH BPAILEHHUS.

CedeHus IpsAMOTO KpyroBoro muimmHapa. Ilpusectu npuMep NOCTPOEHUST CEYEHHUS IO IUIUICY.
Konnueckue ceuenus. [1ocTpouTs Tpu MpOEKLIHU CEYEHH KOHYCA IO AIIIHIICY.

Ceuenue cepsl. IIocTpouTh TpH NPOSKINH CeICHHUs c(hepbl NPOSHUPYIOIIEH IOCKOCTHIO.

VYmMers

- OTIPENICISITh TeOMETpHIECKIE (DOPMBI
MOJIENIN TI0 €€ KOMIUICKCHOMY YepTEXKY;
- pemiaTh 0000IICHHBIE TIO3UITUOHHBIC H
METpHUUYECKUE 3a]1a4H;

- BBITIOJIHATh M300pakeHne MOJIeH Ha
KOMITJIEKCHOM YEPTEXKE;

- HAHOCHUTDH pa3Mephl Ha YepPTEKE B
cootBeTcTBUU co cTannapTamu ECKJI;
- TIOJIB30BAThCSI U3MEPUTEITBHBIMU
HHCTPYMEHTAMHU.

HpI/IMepHBIe MPAKTUYCCKUC 3aJaHUA:
ITo HariasiAHOMY I/I306pa)KCHI/I}O MOCTPOUTH KOMILJICKCHBIN YCPTECIK ACTATIH.

S

)

(N
®

BrImomHUTE M 0003HAYNTE CIOXKHBIN CTYNEHYATHIN pa3pes
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BrimotHUTE 1 0003HAYNTE CIIOKHBIN JIOMaHBIN pa3pes
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HOCTpOI/ITI) TpU MPOCKIHHU MMOBEPXHOCTU BpAIIECHUA CO CKBO3HBIM BbBIPE30M

Bnagets

- HaBBIKAMHU T10JIb30BaHHS yIeOHOH U
CIIPABOYHOMU JIUTEPATYPOU U
craggapramu ECK/]

- OCHOBHBIMH METOJJaMH PELICHHUS 3a71a4
B 001aCTH HH)KEHEPHOU TpaduKy;

- BO3MOKHOCTBIO
MEXKTUCIUIUIMHAPHOTO MPUMEHEHUS
MOJTyYEHHBIX 3HAHUI.

[IpumMepHbIe MpaKTUYECKHUE 3aTaHUS:
ITo 3amanHBIM BHIaM nocTpouTs 3D Moxens aeTanu, co3aaTh acCOIMATHUBHBIN KOMIUIEKCHBIM YepTExX

JIETaJIA B COOTBETCTBUU ¢ TpeboBanusimu ECK]]
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3HaTh

METO/IbI aHAJIN3a IEKTPUIECKHUX U
MarHUTHBIX IIEMEH, 37T€KTPOMArHUTHBIX
YCTPOMCTB;

OCHOBHBIE XapaKTEePUCTUKH
3JIEKTPOMAarHUTHBIX YCTPOUCTB U
puOOpOB, IJIEMEHTHYIO 6a3y
3JIEKTPOHHBIX YCTPOMICTB.

IlepeyeHb TeOpeTHYECKUX BOIIPOCOB K IK3aMEHY:

[ToHATHS SMEKTPUUECKON, STCKTPOHHONW M MarHUTHOH 1ierieli. Kimaccngukarus u npuMeps! nemneii.
OCHOBHBIE 3aKOHBI AIEKTPOTEXHUKH U UX MIPUMEHEHUE.

®duznyeckas U MaTeMaTuieckasi MoJienu 1enu. ICTOUHUKH, TPOBOAHUKHU U IPUEMHHKH.
WneanuzupoBaHHbIe ABYXTIOIIOCHBIC YJIEMEHTHI U UX CBOHCTBA.

JluHeliHbIe 3JICKTPUUCCKHUE IIETTH MIOCTOSHHOT'O TOKa. AHAIM3 IIeNK Ha OCHOBE 3aKk0HOB Kupxroda u
Owma.

OKBUBAJICHTHBIE TPE0OPA30BaHKS YYaCTKOB IICTICH.

OCHOBHBIE METO/bI aHATIN3A JINHEWHBIX IIETICH.

CBolicTBa TMHEWHBIX JIEKTPUUECKUX LENEH: CBOMCTBO JIMHEHHOCTH, IPUHLUIT HAJIOKEHUS, TPUHLIUIT
B3alMHOCTH.

DNIeKTpUUECKast MOIIHOCTh U SHEPTUsl HOCTOSTHHOTO JIEKTPUUYECKOTO TOKA. 3aKOH COXPAHEHMSI SHEPTUU
B AJIEKTPUYECKOM LIENH C MIOCTOSHHBIMHU TOKaMU. bananc MolHoCTEH.

OCHOBHBIE XapaKTEPUCTUKHU U TApaMETPBI CHHYCOUIATBHBIX TOKOB U HanpspkeHUH. CriocoObn
MOJIyYEHUs] CHHYCOUIATbHBIX HAMPSKEHUH U TOKOB.

[IpencraBneHye cHHYCOUAAIBLHBIX TOKOB M HAMIPSDKEHUN BEKTOPAMH U KOMIUIEKCHBIMHU YHCIIAMH.
3aKOHBI JIEKTPUICCKUX LIETCH B KOMILICKCHOH (popme.

®a30BbIe COOTHOIIEHUSI MEXKTy TOKAMHU U HAMPSHKCHUSIMH B LIETH TIPY CUHYCOMIaJIbHOM TOKE.
ConpoTuBJICHHSI SJIEMEHTOB U YYaCTKOB IIeTIel IPU CHHYCOUAATBHBIX TOKAX.

DJIeKTpUYECcKast SHEPrUsl U MOLUIHOCTD B LETSIX C CUHYCOUIAJIbHBIM TOKOM. AKTUBHAsI, peaKTUBHASI U
M0JIHAsl MOIHOCTHU. bajaHc akKTUBHBIX U PEAKTHUBHBIX MOLTHOCTEH.

TpexdasHas cucreMa HANPSHKCHUH, OCHOBHBIE COOTHOIICHHUS, CTIOCOOBI ITOTYYEHHsSI, HCTOYHUKH
Tpex(pa3zHOTO HANPSHKEHUS U MX SKBUBAJIICHTHBIC CXEMBL.

Tpexdasznas Harpy3ka. CHMMeTpHYHAs 1 HECHMMETPHYHAsI HATPy3Ka MPH COSIMHEHUN (a3 B
TPEYTONLHUK ¥ 3Be31y. CXeMBI H pacdeT 3KBUBAJICHTHBIX TAPaMETPOB HATPY3KH B TPeX(a3HBIX MEIX.
Tpexdasznas Tpex- 1 YETHIPEXITPOBOIHAS CETh C CAMMETPUYHON HATPY3KOM, CXEMBI, pACUETHBIC
COOTHOIIIEHUS JIJISl OTIPEICTICHUS IMHEHHBIX U (Da3HBIX TOKOB U HATIPSKESHHIMA.

MourHocTr Tpexdas3Hoii cetn. Vi3MepeHnue akTHBHON U PEaKTHBHOM MOIITHOCTH.

OnHodazHblii TpaHCHOPMATOP CO CTATBHBIM CEPICTHUKOM.

CBolicTBa U 0COOCHHOCTH MOJIYIPOBOJTHUKOBBIX TUOJOB PA3IUIHBIX THUIIOB.

HasnaueHue u mpuMepbl MPOCTEHIINX CXEM BEIIPSIMHUTENICH, MPUHIIAIIBI UX paOOTHI.

VYMmeTh

BEIONpATH 3()(HEeKTHBHBIE CTIOCOOBI
aHaJIM3a IEKTPHUECKUX M MAaTHUTHBIX

IIpuMepHbIe NPaKTHYECKHE 3aJaHUs IJIsl IK3aMeHa:
1.0npenenurs conpoTuBieHre pe3ucrtopa R2, ecan: R1 = 3 Om, a moka3aHusi aMIepMETPOB yKa3aHbI Ha

ONEeKTPOTEXHUKA H
9JIEKTPOHHUKA
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LETCH, YUTATh JIICKTPUICCKHE CXEMBI
ANEKTPOTEXHUUCCKUX U IJCKTPOHHBIX
YCTpPOMCTB;

9KCIEPUMEHTAIBHBIM CIIOCOOOM U Ha
OCHOBE IMACIIOPTHBIX (KaTaJIOKHBIX )
JAHHBIX ONPEACISTh TapaMeTPhl U
XapaKTePUCTUKH THIIOBBIX
ANEKTPOTEXHUUECKUX U IJTEKTPOHHBIX
YCTPOWCTB.

:XC

115 A

5. JIuneiiHble TOKU MPU COETMHEHUN HArpy3KHu «3Be30i»: [a= Ig = Ic = 20 A. Onpenenurts TOK B

HEUTPaTbHOM MPOBOJIE, ECIHP, = ¢y, = @ = 30°.
6. Onpenenuts MoKa3zaHue BoIbTMeTpa, ecii Z¢$ = 10 Om, ammepmetp mokassiBaeT 10 A.

A )—A
® "oy

C ——\b

0. B

7. OnpenenuTh NEHCTBYIONIEE 3HAUCHHUE TOKA, HATIPSDKEHIS, CABHT 1O (pa3e 1 XapakTep Harpy3KH, eciu
MTHOBEHHBIC 3HAUCHHUS TOKA U HampshkeHus paBHbL: 1 = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakoii TOK MO’KHO H3MEPHUTH aMIIEPMETPOM, COMPOTHBIICHHE KOTOPOro Rx=0,3 Om, n,,,=150 neu.,

Ca=0,001 A/nen., eciu BKIIOYHTH €T0 C IIYHTOM, CONPOTUBJIeHHE KoToporo R,;=0,01 Om?
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9. OnpenenuTk IICHY ICIICHUS BOIBTMETPA, UMCIOIIEr0 HOMUHAIbHEBIC nanubie: U, =50 B, n,,=100
Jei.,Ry=1000 Om, BKIIOUEHHOTO ¢ J00aBOUHBIM conporusieHueM Ry;=3000 Om.
1.IIpuBennuTe CXeMy BKJIFOUCHHS BOJIBTMETPA C T00ABOYHBIM COIPOTHBIICHUEM.
?.10. [IpuBeauTe 3IEKTPUIECKYIO CXEMY, KOTOPOI COOTBETCTBYET BEKTOpHAS JUarpaMMa.
I I ~
> U
Bnagets IIPUEMAaMH IIPOBEACHUS Ilepeuyens Tem 1abopaTopHbIX padoT :
9KCIEPUMCHTANBHBIX HCCICOBAHUI HccnenoBanue CBOWCTB METH IIOCTOSTHHOTO TOKA;
ANEKTPHUYECKUX TeTeH 1 HccnenoBanue Tpexdas3HbIX 1erei.
ANEKTPOTEXHIMUECKUX YCTPOUCTB;
METOJaMH BEIOOpa Ilepeuenv kKonmponwvnoix pabom :
ANEKTPOTEXHUUCCKUX, IICKTPOHHBIX, 1.Pacder TMHEWHBIX HETIei TOCTOSIHHOTO TOKA.
3JIEKTPOU3MEPUTEIBHBIX YCTPOUCTB. 2.Pacuer TMHEHHOM ANEKTPUIECKON LIeTTH CUHYCOUIaIHbHOTO TOKA.
OIIK-2 roToBHOCTHIO KPUTHYECKH OCMBICIMBATH HAKOIJIEHHBII ONBIT, U3MEHSITH P HEOOXOAMMOCTH MPoduiIbL cBoeii npodeccHoHaTbLHOI TeATeILHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTUKHU MPOAYKTOB | POk 4epHBIX MeTasIOB B chepe YeIOBEUECKOH AEITEIbHOCTH OCHOBHI
yepHOH W IBETHOW MeTaurypruu: | Urto Takoe 4yryH? METaJUTypPrU4e€CKOTo
YyTyHa, cTainy, ¢eppocruiaBos, | OO6mas cxema IMIPOU3BOJICTBA YSPHBIX METAIIOB. MPOU3BOJICTBA
QTIOMUHHS, MeIW, Hukens; MecTo | OCHOBHOE pasiiyue YyryHa U CTaju?
MPOU3BOJICTBA UEPHBIX MeTalioB B | YTo Takoe cTaib?
chepe demoBeueckoll JAesTenpHOCTH; | Kakwe cTaneruiaBHIBHBIC arperaThl MOTYT MCIIONB30BATHCS IS BRITUIABKH CTAIH?
TpeboBaHU K  TpodeccroHanbHOH | Ha30BHTE MHUXTOBBIE MaTepHaibl, KOTOPBIE HCIOIB3YIOTCS IPU BHIIUIABKE CTATH B KHCIOPOIHOM
JeATeIbHOCTH ~ PaOOTHUKOB  YEepHOH | KOHBEpTepe.
METaTyprun Ha3zoBuTe mMUXTOBBIE MaTEpUAbI, KOTOPBIE UCIONB3YIOTCS IPU IPOU3BOACTBE ATIOMHUHUS, MEIH,
HUKEJISL.
Kakwne arperatsl HCHIOIB3YIOT IPU MPOU3BOACTBE IIBETHBIX METAIIOB?
B ueM ocHOBHBIE OTIIMYUS MCTAJUTYPIrUn YEPHBIX U IBETHBIX METAJIOB?
TpeboBanMs K MPOECCHOHATBFHOMN eI TETPHOCTH PAOOTHUKOB YepHOH METAJUTypTHU
YMmets OueHuBath (bHU3MKO-MEXaHUYECKUE | - OMPEeIeNIUTh OKUCIUTENBHYIO CIIOCOOHOCTB aromepara, copepxaitero 60 % Feq, n 15 % FeO.

CBOICTBAa MAaTEpUAIOB U IPOAYKTOB
METaTYPruIecKOro MPOU3BOJICTBA;

- OTIPE/ICNIUTH OKUCITMTENBHYIO CIIOCOOHOCTB OKaNMHBI, coziepkartieid 70 % Feys, u 73 % FeO.
- CKOJIBKO M3BECTH, cojieprkarieit 85 % CaO, morpedyercst st onwiakoanust 0,7 % Si B 300 T skuaKoro
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paboTath ¢ mH(OpPMAIHEH O Mpoleccax | MeTallia, eCd OCHOBHOCTh IUTaka-3,5 ?
U arperatax MpOW3BOJCTBA; KPUTHYECKU | - HA CKOJIBKO TIOBBICUTCS] OCHOBHOCTD IILTaKa, €CIU K 35 T 1Iaka, comepskamiero 43 % CaO u 13 % SiO,
OCMBICTIHBATh  COCTOSIHHE M IIyTH | J00aBWTH 7 T M3BECTH, comepxkareit 87 % CaO u 2 % SiO, ?
pa3BUTHA METaJUTyprHYeCKOro
NPOU3BOACTBA
Bramets OCHOBHBIMHU METOJaMH aHajgM3a | B Cpee EKTPOHHBIX Tabumui EXCel paccuuraTh HCXOIHBII COCTAB MIMXTHI IS BRIIIABKH CTAJIU B
Hay4yHOW JUTepaTypbl B  00JacTH | KHCIOPOJHOM KOHBEpTepe (MCXOAHBIC NaHHBIC [0 BApHAHTAM);
METAJUTyPrHYECKOTO MIPOM3BOJICTBA; | CPAaBHHUTH TEXHUKO-?)KOHOMHYECKHE TIOKa3aTen paboThl JoMeHHBIX medeit Ne§ (¢ B3VY) u Ne 4
npo(hecCHOHABHBIM S3BIKOM B 00JaCTH | (KOHYCHOE 3arpy304HOE YCTPOHCTBO);
TEOPUH METAJUTYPIUYSCKUX IPOLIECCOB UCIoNb3ys makeT «OnucaTenbHas CTAaTUCTHKA) IPOaHATH3HPoBaTh BEIOOPKY K3 1300 ruraBok B KKII.
3Hath OCHOBHBIC MOHATHS, Kiaccudukamio 1 | [IpuMepHbIe TeOpEeTHYECKHE BOIIPOCHL: DNIeKTPOMETAILTY PTHs
CIOCOOBI ANIEKTPOCTAIICIUIABHIIEHOTO Ponb peppocmiaBHOro Npou3BOACTBA B METAILTYPTHH. CTaJIU U CIIABOB
MPOU3BOACTBA Knaccudukanust crioco6oB mporn3BoacTBadeppOCILIaBOB.
[IuxTOBBIE MaTEpHAIIBI, HCIIOJIB3YEMBbIE B IIPOU3BOJICTBE (hePPOCILIABOB.
[TpousBoaCTBO yriepoaucToro peppoMapraiia.
[Tpon3BOACTBO HU3KOYTIIEPOAUCTOrO (heppoMapraHiia.
[Tpou3BOACTBO METAJNTMYECKOTO MapraHIa.
ITpoussoncTBO heppoxpoma.
[Tpon3BOACTBO HU3KOYTIICPOAHUCTOrO heppoxpoma.
[TpousBoaCTBO (heppoBaHAIUS.
[Tpou3BOACTBO (HEPPOCHITHLIHS.
[Tpou3BoOACTBO (heppOHHKEIIS.
YMeTb COBEpILICHCTBOBATh HABBIKH, [TpuMepHbIe MPaKTHYECKHE 3aaHus IIPU CAAa4d dK3aMeHa:

TNIEPECHOCUTL PE3YJIbTAThI B 00J1acTh
MaTepPIaJ'ILHO-HpaKTPI‘IeCKOI‘/'I,
TEXHUYCCKOM JCATCIIBHOCTHU

CoCTaBUTh TEXHOJIOTHIECKYIO TTOCIIEA0BATEILHOCTD MIPOM3BOJICTBA YIIIEPOAUCTOTO (heppoMapraHiia ¢
yKa3aHHEM HCIIOJIE3YeMOTr0 000PYIOBaHUS

Onpenenuth THITHI (peppOCIDIABOB MO MPEACTABICHHBIM 00pa3iam

OmnrcaTh TEXHOJIOTHIO TIPOU3BOJACTBA (eppocIliaBa o MpeICTaBIeHHON cxeMe. [laTh pacmmdpoBKy
MO3UIIUH.

Mapyam
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Omnucatb KOHCTPYKIHWIO U NPUHIHNIT HCﬁCTBHH MpeACTaBJICHHOI'O O60pyI[OBaHI/I$I
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JJIEMEHT 00pa30oBaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
Bnanets CHOCOOHOCTBIO a0CTPAKTHO MBICIIHTH, 3ajaHus Ha pelIeHue 3a1a4 U3 MpoecCUOHAIBHON 00acTi

aHAIU3UPOBATh, CHHTE3UPOBATh OmnpenenuTts pa3nuius B TEXHOIOTHIX IPOU3BOACTBA YIIIEPOIUCTOTO, HU3KOYTIIEPOAUCTOTO U

MOy4aeMyto HH(OPMAITHIO MeTaJUIMIecKoTo (heppoMapraHma
Omnucatp pa3nuyns B TEXHOJIOTHSIX TPOM3BOACTBA OOBIYHOTO M HU3KOYTJIEPOIUCTOTO (heppoxpoma
ITo nmpencraBIeHHOMY XMMHYECKOTO aHATN3Y (GeppocIuiaBa ONpeeIuTh ero TUIL. JlaTh pa3BepHyTOE
00BSICHEHHE.

3HaTh OCHOBHBIE JTalbl MOSBICHUL Ilepeyens TeopeTHYECKHUX BOMPOCOB LISl MOATOTOBKH K 3a4eTy: Hcropus meranayprun

METaJUTyprU4eCKUX TEXHONOTHN; BKHaJ | VcTopusa HayKM M TEXHHUKH KakK IpeAMET HCCIeI0BaHuUs.

BEAYIINX POCCUHCKHX 1 3apyOeKHbBIX INomy4yenne menu u3 pya.

YYEHBIX B Pa3BUTHE METAJLIYPIHUU; ITony4yenne OpoH3bl. BpOH30BEIIT BEK.

CYIIECTBYIOIME B HACTOSIIIEE BpeMs ITonmy4yenue sxene3a MpsIMbIM BOCCTAHOBJICHUEM PYIBL.

KOHCTPYKIIHOHHBIE MaTEPHAIILI; Kpuunslit meto.

B3aMMOCBSI3b MEX/1y HCTOPHUUYECKUM ITony4yenue OynaTHOI cTanu.

3TanoM U NPUMEHIEMBbIMU [TepBble MeTOABI 00PAOOTKN METAJUIOB AAaBJICHUEM.

MarTepuagaMu; JOCTOMHCTBA U TurensHsIN cIOCOO MPON3BOICTBA CTANH.

HEIOCTATKN METALITyprU4eCKUX Kpymnneiimue TexHU4ecKne JOCTHKEHUS U BHEAPEHUE MAITMHHOM TEXHUKU B IPOMBIILIEHHOCTb.

IIPOLIECCOB HA OMpPEJENICHHBIX dTamnax JlanamadT, kak BaKHEHIINI MeTaTyprudecKuii pecypc.

Pa3BUTHsI YEIOBEUECTBA; IPUHIIMIIEI IInaBka MeTaia B CBIPOYTHBIX M KaTAIOHCKHX FOPHAX.

BBIOOPA KOHCTPYKIMOHHBIX MaTepuasioB | LITroko(eHbl 1 OCMYHCKHE TIEUH.

B 3aBHCHMOCTH OT 0COOCHHOCTEN PazpaboTka myayIMHIOBOTO TIpoIiecca.

OIIPEACIICHHOT'O UCTOPHUIECCKOT'O HpOKaTKa METaJlla B INTIOIWUJIIBHBIX MalllMHAX. [losiBneHue JINCTONPOKATHBIX U COPTOBBIX CTAHOB

nepuosa

Ymers BBIJIEIIATE OCOOEHHOCTH HcTopudeckoro | IlepedyeHb TeM /ISl MPe3eHTANMH

Pa3BUTHS METAJUTYPTHH CPEIH
HCTOPHUYECKOTO PA3BUTHS OOIECTBA;
AHATM3UPOBATH X0/ UCTOPUIECKOTO
pa3BUTH 00IIECTBA U TPUMEHEHHS
METAJUTYPTHYECKIX TEXHOJIOTHI; Ha
OCHOBE aHaJIN3a HAY4YHOH IUTEpaTyphl
CaMOCTOATENBHO ONPEJENATh YPOBEHb
Pa3BUTHSI METAJULyprHUECKON OTpaciau
HAa 3Tarnax UCTOPUUECKOTO PA3BUTHUS;
apryMEeHTHPOBAHO J0Ka3bIBaTh
JIOCTOMHCTBA U HEJJOCTATKH METAJUIOB U

- Mexanuka B JI[peBHel I'peniuy, OTKpBITHS U TBOPLIBI.

- Jleonapao na BuHun — ydeHsIi, XyI0KHHK, apXUTEKTOP, MBICIUTENb, HHKeHep. OCHOBHEIE
TexHH4eckne m3ooperenns Jleonapao na Bunaum.

- Benukuii pycckuit meramypr I1.I1.AHocoB.

- N3BectHBbI pycckuit metamutypr [1.M.O6yxoB.

- JKuzne u nesrenprocTh [I.K.YepHoBa — ocHOBaTelst MeTauiorpaduu.

- A.A. balikoB — OCHOBAaTeNb COBPEMEHHOW TEOPUU METALITYPTUYECKUX MIPOLECCOB.

- I'.B. KypatomMoB — ocHOBaTeIb COBPEMEHHOM TEOPUH MapTEHCUTHBIX ITPEBPAILEHHUH B CTAIH
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CIUIaBOB Ha 3Talax UCTOPUUECKOrO
pa3BUTHS YeJIOBEYECTBA
Bnanets OCHOBHBIMH METOJAMU aHAJN3a Ilepeuyens 3aqaHuii kK ceMHHaApaM:
HayY4HOU JIUTEPATYypPhl B 00J1aCTH Poccwuiickue y4yeHsle B 0011aCTH MaTepHaIOBEICHHUS.
HUCTOPUU METANIypruy; HanpaBnenus uccienoBanuii MaTepuanioBe1eHUs.
npodecCHOHANBHBIM sI3bIKOM B obnactu | [Ipuembr oGoraiieHust O0JOTHBIX PYA.
HUCTOPHU METAJLTypruu YHHUKaJIBHOCTB PyCCKON METAJLTyPrUH.
MIPAKTUYECKUMHU HaBBIKAMU [ITroKO(EHBI 1 OCMYHACKHE TIEYH.
CaMOCTOSTENILHOH pa3pabOTKH 1 «KaranoHckuil» ropH
HCTOJB30BaHUS HAYYHO-TEXHUUECKON
JUTEPATypHl B 00TACTH METAILTYPTUU
3HaTh OCHOBHBIE JTallbl Pa3BUTHsI TEXHUKU H Ilepedyenb TeopeTHYECKMX BONPOCOB ISl NOATOTOBKHU K 3a4eTy: HcTopus TexHUKN
TEXHOJIOTHi{; 0COOCHHOCTH Poine Haykn ¥ TEXHUKH B Pa3BUTHH 00mIecTBa. McTOpHs HayKH M TEXHUKH KaK MPEIMET HCCIICTOBAHMS.
BO3HUKHOBEHUS M PA3BUTHS TEXHUKH U IIpoToHay4HBIE 3HAHUS MEPBBIX HUBHIN3ALMH.
TEXHOJIOTUH B pa3In4HbIe MEPUOIBI OO61uye MpU3HAKU aHTUYHOI HayKH.
HCTOPUYECKOTO Pa3BUTHs OOIIECTBA; Hayunsie 3Hanus Ha JlpeBaem Boctoke. Hayunbie 3uanus Kuras. Hayunsie 3Hanus Uuaun.
OCHOBHBIE TCHACHIIUU Pa3BUTHUSA Odunocodus ecrectBo3Hanus B JpesHelt ['permn.
TEXHHUKU; Mexanuka B [IpeBneii ['peniun, OTKpBITUS U TBOPLBL.
B3aMMOCBSI3b MEX/y Pa3BUTHEM OCHOBHBIE TIPEICTaBIEHUS IPEBHUX I'PEKOB O CTPOSHUH 3eMJIH U BceneHHOM.
o011ecTBa 1 ypoBHEM pa3BUTHUS Onoxa Bo3poxaenus, obmias xapakTepiUCTHKA U €CTECTBEHHO-HAYYHbIE JOCTIDKEHHS.
TEXHUKU; HAIPaBJIECHUS Pa3BUTH .. PazBurue texuuku B XVI—XVII BB.
TEXHUKHU U TEXHOJOTUH Ha . Mexanuka B XVII B.
COBPEMEHHOM JTare 3aporkIeHUE IEMEHTOB MATHHHON TEXHUKU
Hctopus yTBepkaAeHUS BTOPOTO Hayana TEPMOJIUHAMUKH
Kpymnneiimue TeXHU4eCKHe TOCTUKEHUS ¥ BHEAPEHNE MAIIMHHOIN TEXHUKU B IPOMBIIUIEHHOCTb.
Hayunas peBomonus Hayana 20-ro Beka.
Kpynseiimue n3odperenus XX B. U TUHAMHKA Pa3BUTHS OTACIBHBIX THIIOB TEXHUYECKUX OOBEKTOB.
CoBpeMeHHbIe KOHIETIIH IIPOUCXOXKISHHS )KU3HH U IBOJIONMH Orocdepsl 3emiu.
YMmers MIOJIF30BATHCSI COBPEMEHHOMN Hay4YHOU IlepeyeHs TeM AJ1s Npe3eHTALUM

JIUTEPATYPOH IJIsl 00OTaIeHUs
3HAHUSIMH B 06J'IaCTI/I HUCTOPUN TCXHUKHU,
BBIICIISATH OCO6eHHOCTI/I pa3BuTUA
TEXHUKHN Ha Pas3IMYHbIX dTarax
HCTOPHYECCKOTO PA3BUTHS;
MTOJIb30BATHCSI TCPMHHOJIOTHEH B
00J1aCcTH OOIIETEXHIIESCKIX
JCIUTUINH,

aHATN3UPOBATH YPOBEHb PA3BUTH

Apuctorens. JKu3Hp U HaydHasi 1€ATEIbHOCTb.

Apxumen. )Ku3Hb U HaydHas JESTEIBHOCTD.

EBxung. J)Ku3Hb U Hay4dHas A€SITEIbHOCTD.

ITronemeit. )Kuznp 1 HayyHas 1eATE€IbHOCTb.

Jleonapno na Bunuu — yueHsli, XyJ0XKHUK, apXUTEKTOP, MBICIUTENb, HHKEHED.

OcHoBHBIE TexHUUYeCcKHEe n300peTenus Jleonapno na Bunun.

lNammneo anuneit. Ero 6uorpadus.

Xpucrtnas 'olirenc — u3o0peratens u ontuk. [TpuHnnn [folireHca — OTKpBITHE, MOJEpHH3AIIHS,
COBPEMEHHOE UCMOJIb30BaHME.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpaMMBbl
TEXHUKHU Ha Pa3IUYHbIX dTanax Huxkonait KonepHuk u ero cucteMa MUpO3AaHUsL.
HUCTOPUYECKOT0 pa3BUTH OOIIECTBA; Jxopnano BpyHo: Guorpadus, MUpOBO33peHHEe, MECTO B UCTOPHU HAYKH.
apryMEeHTHPOBAHO J10Ka3bIBAaTh
JOCTUKEHUE ONPEETICHHOTO YPOBHS
Pa3BUTHS TEXHUKH B OIIPEEICHHBIN
HUCTOPUYECKUI MEPUOJ Pa3BUTHL
oOmecTBa
Bnanets OCHOBHBIMHM METOJaMU aHaIn3a Ilepeyens 3axaHnii K ceMUHapaMm:
HAYJIHOH JTUTEpaTypHl B 00IaCTH OcHOBHBIE IOHATHUS U 3aKOHOMEPHOCTH PA3BUTHUS TEXHUKU
HCTOPUU METAJUTYPTHUH; CucreMa «4enoBEeK — TEXHHKa»
podeCcCHOHANBHBIM SI3BIKOM B 00nactu | TexHHKa 1 HHXKEHED
HUCTOPUU TEXHUKH; WmxeHepHas nesTeIbHOCTh
MIPaKTUYECKUMH HaBBIKAMU BnusiHue Hayku U y4eHBIX Ha pa3BUTHUE TEXHUKH
CaMOoCTOSTENILHOM pa3paboTKy U
HCTIOJIb30BaHUs HAyYHO-TEXHIUUECKON
JIUTEPATYPhI B 00TACTH TEXHUKU
3HaTh — 0C0OEHHOCTH PabOThl KOHKPETHOTO [lepeuncauTh 11€Xa MO NPOU3BOACTBY YEPHBIX METAJUIOB B JIOTHUECKON IOCIE0BATEIbHOCTH VYuebHast -
MIPOMBIIIJIEHHOTO MPEIMPHUSITHS Omnucats B 0011IeM BHIE€ TEXHOJIOTHH NTPOM3BOACTBA MOJTYUYSHHS YEPHBIX METAJUIOB B KAXKJOM LIeXe 03HAKOMUTEIbHAS
YmeTb —00pamaThecs ¢ TCXHUICCKUMHU [epeyrcanTs MPUHIUIBI KOHCIICKTHPOBAHUS YCTHBIX COOOIICHUN COCTABISATh OTUYET IO MPAKTHUKE NpaKTHhKa
CpeaICTBaMU pa3pabOTKH U BeICHHS Onucath NPUHIKITEI 0000IICHNUS MOJTY4YeHHOH nHopManuu
JIOKYMEHTAIIH [lepeuncauts TpeGOBaHUS K ITOJTOTOBKE OTYETA TI0 MPAKTHKE
Bnanets — KYJIbTYPOI MBIIUIEHUS, CIOCOOHOCTBIO [TepeuncauTh NPUHLIUIBI KOHCIIEKTUPOBAHUS YCTHBIX COOOIIEHHUIT COCTABIISITH OTUYET MO MPAKTHKE
K 0000ILEHHIO, aHATIU3Y, BOCIIPUATHUIO Omnucath NPUHIMIEI 0000IIEHNUS TOIYYEeHHOH nHpOpManuu
HH(pOpMAIHH [epeuncauts TpeOOBaHUS K MTOATOTOBKE OTYETA TI0 IPAKTHKE
3Hath TpebOBaHUs K MOATOTOBKE OTYETa 1O ITepeuncauth TpeOOBaHUS K MOATOTOBKE OTUYETA 10 MPAKTUKE YyeOHas - MpakTUKa
[IPaKTUKE COTJIACHO YTBEPKIEHHBIM 10 MOJXYYEHUIO
dbopmam TIePBUYHBIX
po¢heCCHOHATBHBIX
YMmers COCTAaBIISATh OTYET MO MPAKTUKE [IpenocraBUTh OTYET IO MPAKTUKE YMEHUH 1 HABBIKOB, B
TOM YHCJIE IEPBUYHBIX
Bnanets MIpaBHIIAMH TOATOTOBKHM YCTaHOBIEHHOH | [lepeuncnuTs nmpaBmiamMu MOATOTOBKH YCTAHOBICHHOW OTYETHOCTH YMEHHU U HABBIKOB

OTYETHOCTH T10 YTBEPXKICHHBIM (hopMam

Hay4HO-
HCCJIEIOBATEIBCKON
JeSITeTbHOCTH
OIIK-3 cnocoGHOCTBHIO 0CO3HABATH COIMAJIBLHYI0 3HAYHMMOCTh CBOel Oyayuieii npodeccun
3HaTh Ponp  metammyprum B pa3Butuu | IlepedeHb TeOpeTHUYECKHUX BOIIPOCOB K HK3aMEHY: OcHOBBI




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

oOmectBa M SKOHOMHKH  CTpaHBbI,
peruona u ropoja. CoBpeMeHHOe
COCTOSIHHE METaJUTyprH4ecKOi oTpaciy.
[TpobneMbl M NEPCHEKTUBBI Pa3BHTHA
MEeTaJULyprHy TOpoJa, PEerHoHa, CTPaHbI
1 3apyOexKbs.

O61ast cxema IpOU3BOJICTBA YEPHBIX METAIOB. MecTo MeTaJulypruueckoil IPOMBIIIEHHOCTH B
HKOHOMMKE CTPaHBI U MUPA B LIEJIOM

[lepcekTHBBI U IOTEHLMAN Pa3BUTHUS Pa3BUTHS YEpHOU MeTaTypruu PO

XUMHUYECKUH COCTAB )KeNE3HBIX py. TpeOoBaHuUs K KauecTBY XKEIE3HBIX PYA M HEOOXOAUMOCTb
MOATOTOBKY UX K JOMEHHOH IIIaBKE

THITBI )KeNE3HBIX Pyl IO PyA00OpasyromeMy MuHepary. OCHOBHBIE MECTOPOKACHHS KEIE3HBIX PYI.
DIr0CHl JOMEHHOM MIaBKH, TEXHOTEHHOE CBIPBE.

Crioco0bI TOATOTOBKY PYA K JOMEHHOH maBke. HazHaueHne 1 XapaKTepHuCTHKa CIIOCOO0B
OKYCKOBaHHMS JKeJIe30PYIHBIX MaTepHajoB.

CyIIHOCTB arjloMepalnuoHHOTo Mpolecca.

[psimoe 1 KocBeHHOE BoccTaHOBIeHHE OKcuoB. OcobennocTu. [Tokazarenu. CpaBHEHHE PSIMOTO U
KOCBEHHOT'O BOCCTAHOBJICHHSI.

BoccranoBneHne KpeMHUs, MapraHia, BaHaIus U TUTaHA B JOMCHHOM IeyH.

OO6pa3oBaHue yyryHa B JIOMEHHOH 1eyl. BUbI 4yTryHOB, BBIIIIABIAEMBIX B JOMEHHBIX IIeyax.
[IImakooOpa3oBaHKe B JOMEHHOM neun. [lepBUYHBIH, TPOMEKYTOUHBIH, KOHEYHBIH mutak. Coctar
KOHEYHOTO Iutaka. TpeOoBaHMs K IUIaKaM.

IToBenenue u G6anaHC cepsl B JOMEHHOH 1eun. BHeoMeHHas necynbhyparust IyryHa.
OCHOBHBIE ITYTH U CIIOCOOBI CHIXKEHHSI PAcXo/ia KOKCa IPH BHIMJIABKE YyTyHa.

O01mee ycTpoiicTBO M COCTaB KOMIUIEKCA JOMEHHOH IeUn.

Beinmyck 1 yoopka npoJyKToB miaBKky. JInTeidHbli ABOP.

Bunp! cranu 1o cTeneHu pacKUCICHHOCTH

Uto Ha3bIBAETCS PACKUCICHUEM CTaIH?

Kakne matepuaibl Ha3bpIBAIOTCS METAUIMYIECKOM ITMXTON?

Kakue matepuaibl Ha3pIBAIOTCS HEMETANTHIECKON IMIMXTO?

W3 xak¥X OCHOBHBIX KOMIIOHEHTOB COCTOHT CTaJITUIaBMJIBHBIN IIITaK?

UYro Ha3bIBaeTCS OCHOBHOCTBIO ILIAKa?

Kak Ha3pIBaeTCs cTaNb C Pa3IMYHON CTENEHBIO JISTUPOBAHUS?

Kakue crajeruaBuiIbHbIE arperatsl MOTYT HCHOJIB30BATHCS IS BBIIIABKY CTAIN?

Hapucyiite cxemy npo¢uiisi KUCIOPOJHOTO KOHBEpTEpa.

HasoBure mMXTOBBIE MAaTEPHAIIBI, KOTOPBIE UCIIOIB3YIOTCS TP BHIIUIABKE CTAJH B KUCJIOPOJAHOM
KOHBEpTEpE.

Kakwne n3BeCTHBI pa3HOBUAHOCTH KOBIIEBOW 00paboTKHM cTamm?

Iepeuncaure ocHOBHBIE pasHOBUAHOCTH MHII3.

ITouemy oxna u3 paznosuaHocTet MHJI3 Ha3piBaeTCs paananbHON?

Kakwne npenMyIiecTBa IMeeT HENPEPhIBHAS PA3IMBKA CTAH MIEPE] Pa3NUBKOI B M3TIOKHHIIBI?

VYMmeTh

Oco3HaBaTh COIMAJBbHYI0 3HAYUMOCTb
mpodeccun  Metalrypra.  Breiienars
CBOE  IIOJIOKEHUE  Cpeld  JIpYyrux

IIpakTuueckue 3ananHus:
JlaTe xapakTepucTuky mnpodeccun «MeTamrypr»;
Onpenenuts GyHKIHOHAT CIIEIHAIIICTA METATYPrH4ecKoil 06J1acTH B paMKax KOHKPETHOTO

METaJUTyprU4ecKOro
NPOU3BOJICTBA




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
npodeccuii. V3MeHATh MPOQUIb CBOCH | METaTyprH4ecKOro HpeIIpHusIThs;
paboTsl B poriecce npodeccronansHoit | [IpuBecTn npuMepsl HHTErpali KOMIIETEHINH crienuanicTa-MeTaluIypra B Ipyrue o0nacT HayKu U
JEATEIbHOCTH. TEXHHUKH (MaTepHAIOBECHNE, MATMHOCTPOCHHE H AP.)
Bnaners Wndopmanmeir 0  CHIppEBBIX M | 3aJaHUs Ha pelICHHUE 331a4 U3 MpodecCHOHaIbHON 00IacTu:
TEXHUYECKHUX 6azax | OxapakTepH30BaTh XUMHYECKUI COCTAB KEJIE3HBIX PY/I.
METaTypPruIecKOro npon3BoicTBa. | OO003HAUNTH TPEOOBAHMS K KAUECTBY JKEJIE3HBIX Py M HEOOXOANMOCTh HOATOTOBKH UX K JOMEHHOH
HaBbikaMu  moucka  HayyHOW U | IJIABKE;
TEXHUIECKOI nHpOpMAUH mo | KiaccuduunpoBaTh THIIBI JKEJIE3HBIX Py O pyHooOpasyromemy Muaepairy. OCHOBHBIE
HalpaBJICHUIO «MeTaTypris». MECTOPOXKICHUS KEIEC3HBIX PY.
HasBaTpe MIMXTOBBIC MaTE€pHaIIbl, KOTOPbIEC UCIIOIB3YIOTCS TIPH BHIIUIABKE CTAJIM B KHCIOPOAHOM
KOHBepTepe.
CocraBuTh 0030p KOMIUIEKCHOTO, 3a0aJIaHCOBOTO, TEXHOT'€HHOE CHIPbsSl B METAJTyPrHYECKOM
MPOM3BOJICTBE HCIIOJB3YS B KAYECTBE HICTOYHUKOB yueOHYI0, HAyYHYIO U CHPAaBOYHYIO JIUTEPATypy, a
TaKke MHPOPMAIHIO U3 AJIEKTPOHHBIX ONOIHOTEK.
3Hath Ponp Meramnypruu B pa3BuTUA Bgenenue B
o011ecTBa 1 5KOHOMHUKH CTPAHHBI, Teopemuueckue 6onpocwi: HalpaBJIeHHUe
peruoHa u ropoga. CoBpeMeHHOe Ponb 1 3HaYeHNE METALTYPIUU B OOILECTBE.
COCTOSTHAE METaJUTyprudeckoii orpacnu. | PaszButne metammyprum B Poccun u 3a pyoexxom.
[TpoGnemb! 1 TepCIIEKTHBBI PA3BUTHS UYepHble U IIBETHBIE METAIIIBI, MX 3HAYEHHE B Pa3BUTUH [IPOU3BO/ICTBA U JKU3HEICATEILHOCTH JIFO/ICH.
METaLTyprui TOpPOAa, PETHOHA, cTpaHbl | OCHOBHBIE METAJUTyPTUYECKHE MPOLIECCHI.
1 3apyOeKbs.
Ymers Oco3HaBaTh COUATBHYIO 3HAUNMOCTh Ilpaxkmuueckue 3a0anus.
npodeccun MeTayurypra. Beigensats IToaroroBka 1OKIIaI0B-NIPE3CHTANI Ha MPEJIOKEHHBIE WIIN CAMOCTOSTEIIbHBIC TEMATHKH.
CBOE TTOJIOXKEHHUE CPE/IN JIPYTUX IToaroroBka JOKIIaI0B-NIPE3CHTAINI U KPATKUX COOOIIEHUH, PaCKPHIBAIOIINX COUATIBHYIO 3HAUMMOCTh
npodeccuil. ViameHaTs mpoduib cBoe | mpodeccun MeTaurypra; MoJjoXKeHHe MEeTaJuTypra Cpey APYTHX MpoQeccrii; BO3MOXXHOCTh H3MEHEHUS
paboThl B mponecce npoeccnoHanbHOM | Mpoduist cBoeil paboTs B ponecce NpoecCHOHATLHON A TETbHOCTH.
JIESTEIIBHOCTH. OO6cyxneHre poiu U 3Ha4eHUSI METAITYpruH B 00IIeCTBE; pa3BUTH MeTaJUTyprun B Poccun 1 3a
pyOesxoM; 3HaUEeHHUS YEPHBIX U [[BETHBIX METAJUIOB B Pa3BUTHH IPOMU3BOCTBA U )KU3HEACATEIbHOCTH
Joiel; 0cOOEHHOCTEH OCHOBHBIX METAJUTYPTUYECKHUX MPOIECCOB.
Buagers Wnudopmanueii o CHIpEBIX U .
TeXHIMECKIX 6a3ax A4.3amaHus Ha pelIeHne 3a1a4 U3 IpodecCHOHANBHON 001acTH
ITonroToBKa HOKIaJOB-TIPE3CHTAIIMNA M KPATKUX COOOIICHHUH, COIepKANTIX HH(POPMAITHIO O CHIPHEBBIX
METaJUTyprHYeCKOT0 TIPOU3BOICTBA.
FlaBbiKaMH HoucKa HayqHOi 1 u TeXHI/IlIeCKI/IXV()aSaX METJLTyPridecKoro MpoH3BOACTEA.
TeXHHUECKOH MH(OPMALIH 110 INonck Hay4HOI 1 TeXHH4ECKOt nHGOPMALINH TT0 HANPaBICHNIO «MeTauTyprus» (B paMKax
COTJIACOBAHHBIX 3a/IaHUN).
HalpaBJIeHUIO «MeTaTyprusy.
3HaTh Ponp cienmanprOCTH «O0paboTKa TeopeTndeckne BOPOCHI: Brenenne B
METaJJIOB U CIIJIABOB JABJICHUEM» B Yro Takoe 4yryH? CIELUAIBHOCTh

Pa3BUTHHU O6IlICCTBa 1 SKOHOMHUKHU

O6n1a;1 CXeMa MpOon3BOJACTBA YCPHBIX MCTAJIJIOB.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU

KOMITETCHITHH MPOTrPaMMEBI

CTpaHbl, peruoHa 1 ropoJia. XuMUUECKUH COCTaB JKeIe3HbIX pya. TpeOoBaHUS K KaUeCTBY XKEJIC3HBIX PYI U HEOOXOJUMOCTh

CoBpeMEeHHOE COCTOSIHHE MOJATOTOBKH X K JIOMEHHOM ITaBKe.

METaJUTyprHIeCKON OTPaCIH. THIIBI J)KeNne3HsIX Py 1o pyaoodpasyomemMy MuHepary. OCHOBHBIE MECTOPOXKICHHUS JKETIe3HBIX PYA.

[Ipo6nemMb! 1 IepCHEeKTHBHI PA3BUTHUS @DII0CH JOMEHHOH IIIaBKH, TEXHOTCHHOE CBHIPHE.

METAJUTypTHH TOpo/Ia, pernoHa, crpanbl | CrocoObl MOATOTOBKY Py K JOMEHHOH miaBke. HazHadueHne 1 XapaKTepHCTHKA CIIOCOO0B

1 3apyOexKbs. OKYCKOBaHHS JKeJIe30PYIHBIX MaTepHaIoB
YMmets Oco3HaBaTh COIMAIBHYIO 3HAYUMOCTh Ipaxmuueckue 3a0anus:

mpodeccuii MeTauTy prudecKou [MonroToBka HOKIaOB-TIPE3CHTAIINN HA MPEUIOKEHHBIE HITH CAMOCTOATEIEHBIC TEMAaTHKH.

CITEITUABHOCTH. BBIIENATh CBOE [MonroToBka HOKIaOB-TIPE3CHTAIIMN M KPATKUX COOOIICHHUH, paCKPHIBAIOIINX COIMATBHYIO 3HAUNMOCTh

MIOJIOKECHHE CPeAH APYTUX MpodeccHii. npodecchii MeTaTypruaecKoi CrenaibHOCTH;

W3mensTh mpoduiib cBoei paboThI B OO0cyXIeHHE POJTH U 3HAYCHUS POt « MeTalTyprusi Y4epHBIX METAJIIOB)» B OOIIECTBE; Pa3BUTHS

nporiecce mpodeccHoHaIbHOM npodust «MeTamuTyprus YepHbIX MeTauioB» B Poccuu u 3a pyOe:koM; 3HAUCHUS YEPHBIX U I[BETHBIX

JIESITEIbHOCTH. METaJUIOB B Pa3BUTHH MPOM3BOJICTBA U JKU3HEACATESIILHOCTH JIFOJCH; 0COOCHHOCTEH OCHOBHBIX

METaJUTyprHUECKHUX MPOIECCOB.

Bnanets Wudopmanueii o CHIpbEBBIX U N

TeXHIICCKHX Gazax b.3aaHus Ha PEIICHUE 3a1a4 U3 IPOPECCHOHANBHOM 001acTH:

[TonroToBKa AOKIaJOB-IIPE3CHTAIMI U KPATKUX COOOIICHHUH, COepKANUX HHPOPMAITHIO O CHIPHEBBIX

METaJLTypruuecKoro Mpou3BOICTBA.

FlaBbIKaMH TIOHCKa HayqHOf 1 u TCXHI/IHCCKI/IXu6aSaX MeTaJIypPrHEeCcKOro poU3BOACTB. §

TeXHHYCCKOT HH(OPMALIH 110 IMouck Hay4HOI U TEXHHMECKOH HH(POPMALIUH 110 METALTYPTUUCCKOM CICIHATbHOCTH (B paMKax

M COTJIAaCOBAHHBIX 3aJ]aHUM).

METAJUTYPTHYECKON CTIeIHATEHOCTH.
3Hath 0COOCHHOCTH TPOIECCOB Mpom3BoAcTBa | IlepeuncnuTs mexa mo Mpou3BOICTBY YEPHBIX METAJUIOB B JIOTHYECKOMN TOCIEIOBATEIFHOCTH YuebHas -

MeTaJUIOB; Omnmcath B 00IIeM BHE TEXHOJIOTHH MPOM3BOJICTBA MOMYICHHS YSPHBIX METANIOB B KaXKIOM IIeXe 03HAKOMUTEIbHAS
YMmeth COCTaBJIATH TEXHOJIOTHTICCKYIO CocTaBuUTh TEXHOJOTUYECKYIO TIOCIEIOBATENILHOCTh MPOM3BOJACTBA YEPHBIX METAJIOB HAayWHAs C TpaKTHKa

I10CIIe/I0BATEIHHOCTD IPOU3BO/ICTRA MPOIECCOB OKYCKOBAHUS JI0 MPOM3BOJICTBA MTPOKATa

YEPHBIX METAIOB
Bnagets TEOPHUECH U TEXHOJIOTHEH MPOU3BOICTRA Omnmcath B 00IIeM BHE TEXHOJIOTHH POM3BOJICTBA MOMYICHHUS arjioMepaTa, IyryHa U CTaji

YyTyHa U CTaJl
3HaTh OCHOBBI MPOM3BO/ICTBA YYT'YHA U CTaJlH, OOBSICHATD TEXHOJIOTHIO TIPOM3BOJICTBA aryioMepara Ha npumepe arnorexa [IAO «MMK» Y4eOHas - MpakTUKa

0COOEHHOCTH X 00paboOTKH U OOBSICHATD TEXHOJIOTHIO TIPOM3BOICTBA YyTyHA Ha TpuMepe noMeHHoro 1iexa [TAO «MMK» 0 TOJYYEHUIO

nepepaboTku OOBACHUTH TEXHOJIOTHIO Mpou3BocTBa ctasi Ha mpumepe KK u DCIIL ITAO «MMK» MEePBUYHBIX

po¢heCCHOHATBHBIX

YMmers CaMOCTOSTEIIFHO OTIPEIENIATH C OmnrcaTh TEXHOJIOTHIO TIOUCKA HH(OPMAIIHU C HCIIOIh30BAHUEM HAYYHO-TEXHUUECKOU JINTEPATYPHI YMEHUH W HABBIKOB, B

HCIONb30BaHUEM HAyYHO-TEXHUYECKON
JIUTEPATYpPhl YPOBEHb TEXHUKH,
HCIONb3yEeMOH B Ipolueccax

Hepqu/ICHI/ITL BUbI Hay‘lHO-TeXHH‘IGCKOﬁ JINTEpaTypPhbL
Hepqu/ICHI/ITL OCHOBHOC U BCIIOMOI'aTCJIbHOC 060pyﬂ0BaHI/I€ Ipu NPOU3BOACTBE UCPHBIX METAJJIOB

TOM YHUCJIC NIEPBUYHBIX
yMeHI/Iﬁ 1 HAaBBIKOB




CTpyKTypHBII
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METAJUTyprHH Y€PHBIX METAJIOB Hay4HO-
UCCJIEI0BATEIIbCKOI
JESTEIbHOCTH
Bnanets TEOPETHYECKUMH 3HAaHUSAMH B 00J1aCTH OnucaTh TEXHONOTHYECKYIO ITOCIEA0BATEIbHOCT IPOU3BOICTBA YSPHBIX METAIITIOB
METaJUTyprHH, a TaKXkKe MPaKTUIeCKUMU ITo 3amanHOM TemaTnke U3 00JIACTH MPOM3BOACTBA YEPHBIX METAJUIOB OA00PaTh TEOPETHYECKUI
HaBBIKAMH CAMOCTOSITETIbHOM MaTepHall ¢ UCTI0Nb30BaHUEM CPEJCTB HHTEpHETa
pa3paboTKy U UCIIOIb30BAHMS HAYYHO-
TEXHUYECKOH TUTepaTypsl
OIIK-4 roTOBHOCTBHIO COYETATH TEOPHIO M MPAKTHKY /ISl pellleHUsI HH:KeHEPHBIX 32124
3HaTh - OCHOBHBIE MTOJIO’KEHUS Teopur mpefie- | TeoperHueckue BOMPOCHI sl IK3aMeHA Matematuka

JIOB M HETIPEPBIBHBIX (PYHKINH,
rpaduky OCHOBHBIX 3JIEMEHTapHBIX
(GYHKIMH 1 UX CBOICTBA, OCHOBBI
YHCIICHHOTO PEeIICHUS
TPaHCIEHICHTHBIX YPaBHEHUH,

- OCHOBHBIE TEOpEeMBbI AU(PepeHIHATb-
HOTO M MHTETPAJBHOTO NCUHUCIICHHS
(yHKIHH OJHOM M HECKOJIBKHUX Tepe-
MEHHBIX, MEeTOIbI ) hepeHnnanTb-HOTO
WCYHCIICHUS NCCIIeIOBAHMS (QYHKIIUH,
OCHOBBI YHCJICHHBIX METO/IOB
BBIUHCIICHUS OTIPEAETICHHBIX
HHTETPAoB,

- OCHOBHBIE THITBI OOBIKHOBEHHBIX

i depeHInanbHbIX YpaBHEHUH U
METOIBI X PEIICHHUS,

- OCHOBHBIE MTOHATHS TEOPUU
BEPOSATHOCTEH U MaTEMAaTUUECKOI
CTAaTHCTHKH

Oynkuust. Criocobsl 3ananus. O6aacTh onpeencHus. OCHOBHBIE dJIeMeHTapHble (QYHKINH, UX
CBOMCTBA, rpadUKH.

[Mpenen ¢pynkmu B Touke. [Ipenen Gpynkunu B 6eckoneuHOCTH. OIHOCTOPOHHHUE MPEAEIbI.
beckoHeuHO Maibie 1 OeCKOHEUHO OoJbIINe (YHKIUH, CBSI3b MEX 1y HUMHU. CBOHCTBa OECKOHEYHO
MaJIbIX (YHKIHH.

TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneaeHHOCTEN.

3ameuaTenbHbIe MPEAEIb.

CpaBHeHne OECKOHEYHO MaJbIX (DYHKIHH. DKBUBAJICHTHBIE OECKOHEYHO Maible (YHKIIMH 1 OCHOBHBIE
TeopeMsbl 0 HuX. [IpuMeHeHNe K BBIYUCICHHUIO TIPEETIOB.

HenpepsiBHOCTE pyHKINH B TOUKe. TOUKHM pa3pbiBa U UX KIacCHU(pUKAIIHA.

OCHOBHBIE TEOPEMBI 0 HENIPEphIBHBIX (PpyHKIMAX. CBOMCTBa (DYHKIIMH HETIPEPHIBHBIX Ha OTPE3KE.
[TpousBoHast GYHKIMHU, €€ TEOMETPUIECKHH 1 (PU3NUECKUI CMBICII.

YpaBHeHust KacaTenbHON M HOpMai K KpuBoi. Jluddepenunpyemocts GyHKIMM B TOUKE.
[TpousBoiHAs CYMMBI, pa3HOCTH, IPOU3BEIEHUS, YaCTHOTO QyHKIHA. [Tpon3BogHAS CIIOKHON 1
oOpaTHO! GyHKIHH.

JuddepeHunpoBanue HESIBHBIX U MApaMETPUUECKH 3aJjaHHbIX (yHKIMHI. Jlorapupmudeckoe
nuddepeHpoBaHue.

[Tpon3BoHBIE BEICIINX HOPSIKOB.

Juddepennnan Gyaxunu. I'eomerpudeckuii cmbicn quddepennmana. OCHOBHBIE TEOPEMEI O
muddepennnanax.

[Mpumenenne nuddepeHunana K MpUOIMKEHHBIM BEIYHCICHHSIM.

OcHoBHBIE TeopeMbl AnddepeHanbHoro ueuncnenus: Posst, Jlarpamka u Kommn.

IIpaBuno Jlonurans.

YcnoBust MOHOTOHHOCTH (QYHKITHIA. DKCTpeMyMbl QyHKIUH. HeoOxoanmMoe 1 J0CTaTOUHOE YCIIOBUS
dKCTpeMyMa (pyHKIIUH.

HauGonpiree n HanMeHbIee 3Ha4eHUs (QYHKIIUN Ha OTPE3KE.

BrimykiocTs rpaduka @ysknun. Toukn nepernda. Heo6xoanmMoe 1 T0CTaTOYHOE YCIOBHS TOYEK
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neperuoa.

AcuMnTOTHI rpaduka QyHKIHH.

ITepBooOpaznas. HeonpeneneHHBII HHTETpal U €T0 cBoiicTBa. TabmIia OCHOBHBIX HHTETPAJIOB.
OCHOBHBIEC METOBI HMHTEIPUPOBAHHMS: 3aMEHa IEPEMEHHON U HHTETPUPOBAHHUE 10 TACTSIM.
WuTerprupoBanme painoHANBHBIX (YHKITHI.

WHTerprupoBanme TpUrOHOMETPHUIESCKUX ()YHKITHHA.

WnTerpupoBanme uppannoHaIbHBIX (GyHKIHH.

OmnpeneneHHBI HHTETPaN KaK Mpeaes HHTErPaTbHON CYMMBI, €r0 CBOMCTBA.

®opmyna Herotona — JleitOnuma. OcHOBHBIE CBOMCTBA OIPEEICHHOTO HHTETpaa.
Brruncrienne onpeneneHHOro HHTErpana (3aMeHa nepeMeHHON, HHTeTPUPOBAaHHUE 0 YaCTAM).
WuTterpupoBaHue YeTHBIX U HEUETHBIX (DYHKIHMH B CHMMETPUYHBIX IIpeJieiax.

Hecob6cTBeHHBIE HHTETPATIBL.

I'eomeTpryeckue U GU3MIECKUE MPUIIOKESHUS OTIPEIICHHOTO HHTErpaa.

Oonactp onpenenenust @HII. IIpenen, HenpepbiBHOCTh. CBOWCTBA (QYHKIMH, HENPEPBHIBHBIX B
OTpaHUYECHHON 3aMKHYTOH 00JIacTH.

YacTHbIE TPOU3BOAHBIE TIEPBOTO MOPSIIKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

YacTHbIE TPOU3BOAHBIC BBICIINX MOPSIIKOB.

JuddepeHunpyeMocTs 1 TONHBIH qrddeperHnnan ¢yHKIn.

[Tpumenenne nonHoro auddepeHnuana K pruOIMKEHHBIM BeIYUCIeHUAM. nd depeHinans! BRICIIHX
MOPSIAKOB.

[MpousBonHas ciioxHo# GpyHkiuK. [onHas nmpou3BoHAs.

WuBapuaHTHOCTH ()OPMBI NOJTHOTO A depeHIrana.

Juddepenunpoanue HesIBHOW QYHKIIMH.

KacaTenpHas MI0CKOCTh M HOPMAJTh K IIOBEPXHOCTH.

OkcTpemMyM QYHKIMH IBYX NepeMeHHbIX. Heo0XoquMoe 1 J0CTaTOUHOE YCIOBUE IKCTPEMyMa.
YcnoBHbll 3kcTpeMyM. MeTo1 MHOKuUTeNel Jlarpanxa.

HawnGospiree 1 HauMeHbIlee 3HaUCHNST PYHKIIMU B 3aMKHYTO# o0nacTy.

JIBOItHOI MHTETpaI: OCHOBHBIE MOHATHS U OIIPEACICHHS.

I'eomerprueckuii U PU3HMYSCKUI CMBICT JBOWHOTO HHTETpaa.

OCHOBHBIE CBOICTBA JBOWHOTO MHTErpaa.

Brruncnenue JBOMHOTO MHTErpana B 1€KapTOBBIX KOOPAUHATAX.

Brrunciienne TBOMHOTO MHTETPajia B HOISIPHBIX KOOPAWHATAX.

IIpuioxxeHus JBOMHOIO UHTErpaa.

TpoliHOM HHTETpa: OCHOBHBIE IIOHATHUS, CBOUCTBA.

Brruncienne TpoiHOTO HHTETpaia B IEKaPTOBBIX KOOPAWHATAX.

3aMeHa mepeMeHHBIX B TPOMHOM HHTErpaie. Brraucierne TpoMHOTo HHTETpaia B IMINHIPHICCKUX U
chepudecKknx KOOpANHATAX.

I'eomerpryecknii 1 pU3NIECKUI CMBICT, NPUIIOXKEHUS TPOHHOTO HHTErpaa.
Juddepennnanbapie ypaBHEHHs: OCHOBHbIE OHSITHUS. 3a1a4H, IPUBOLIINE K AU depeHInaIbHbIM
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YpaBHEHUSIM.
Teopema cymecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnnantsHoro ypaBHEeHHS.
YpaBHEHU ¢ pa3IeNAIOMUMHCS IEPEMEHHBIMU.

Opnoponubie nuddepeHaIbHbIe ypaBHeHHS | mopsiaka.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHysu.

YpaBHeHUe B TONHBIX Auddepennnanax.

Juddepennnanbable ypaBHEHHS BBICIINX MOPSIIKOB: OCHOBHBIC TOHATHA.

YpaBHeHUs, JOMYCKAIOLINE MOHMKEHUE MOPSIKA.

Jluneiinvie muddepeHimanpHble ypaBHEHHS BBICIIUX MOPSAKOB. JINHEHHbIE 0THOPOIHbIE
mddepeHunansHple ypaBHEeHHs 2, N-TO TOPSAAKOB.

Wuterpuposanue JIOAY ¢ nocrosHHbIME KO3 dULIICHTaMU.

Jluneiinbie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHIY.

Meto Bapuanyuy IpOU3BOJIbHBIX IOCTOSHHBIX.

Wnrerpuposanune JIHAY ¢ nocrossHHBIME K03 (ULMEHTaMH ¥ PABOK YacThIO CHIENUATLHOTO BUJIA.
Cuctemsl muddepeHnnanpHbpIX ypaBHeHAH. Teopema CymecTBOBaH!S U €MHCTBEHHOCTH PEIICHUS.
Merto HCKITIOUEHUS UIsl pEIICHNST HOPMAJIbHBIX ccTeM I (hepeHIHaIbHBIX YPaBHEHUH.
YncneHHbIe METOABI PELICHHS aNTeOpandecKuX 1 TPAHCLCHICHTHBIX YPaBHEHUH.

UYucneHHbIE METOMBI PELIEHHS ONPENEIEHHOIO HHTErpaa.

DeMeHTH KOMOWHATOPHKH: TIEPECTAHOBKH, Pa3MEILICHHS, COUCTAHHSL.

OCHOBHBIE TIOHATHS TEOPUH BEPOSTHOCTEH: HCIIBITAHUE, COOBITHE, BEPOSITHOCTh COOBITHS.
JeiictBus Hag coObITUAMEU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUSI U YMHOKEHUS BEPOSTHOCTEH.

®opmyia noaHou BepoaTHocTH. PopMmyia belieca.

IlocnenoBarenbHOCTh HE3aBUCUMBIX ucnbiTaHUu. @opmyna bepryiy.

CrnyJaliHbple BEJIMYMHBI, UX BUJBI.

Psn pacnpenenenns. @yHkius pacnpeeneHus, ee cBoiicTsa. [InmoTHOCTB pacnpeneneHus, CBOMCTBa.
UYucnoBsle XapaKTEPUCTUKHU CITyYaiHbIX BEJIMYHMH: MaTEMaTHYECKOE OXKHUJAHHE, TUCTIEPCHS, CPEIHEE
KBaJpaTUYECKOE OTKIOHEHHE.

HopmanbHbiii 3aKOH pacnipeeneHus ciiydalHOM BETMYHHBIL.

CucTteMbl cIy4aiiHbIX BEIUYUH. 3aKOH pacnpeaeneHus. UncaoBble XapaKTEepHUCTUKN CUCTEMBI
CIIy4aliHbIX BEJIMYHH. 3aBUCUMOCTb CIIy4aiiHbIX BEIUYHH.

IIpenmer MmaTeMaTHYECKON CTaTUCTHUKHU. | eHepaibHasi COBOKYIHOCTD U BBIOOpKA. BapuartmoHHbIH psa.
[Monuron. I'mcrorpamma. DMnupudeckast QyHKIHS pacipeneeHHs.

CraTucTHYeCKHe OIICHKH MTapaMeTPOB paclpeieIeHUs TeHePaTbHONH COBOKYITHOCTH.
Cratuctudeckas mposepka runore3. Kpurepwuit cormacus. Kputepwuii [Tupcona.

Koppensamuonnslii ananmz. Omnupudeckuil koagdunrueHT koppensaiun. Haxoxaenne ypaBHEeHHUS
JIMHEMHOMN perpeccuy METOOM HauMEHBIINX KBaIPaTOB.

VYMmeTh

— pemaTh 3a/1a4¥ 10 U3ydaeMbIM
TEOPETHUYECKH Pa3/ieNnaM;

IIpumepHbIe MPaKTHYECKHUE 3aJaHUS [JIsI IK3aMeHau 3a4yeTa:
1. Beraucnure npeaensr:
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— 00cyxaarh crioco0b! 3 (HEeKTUBHOTO
pewenust quddepeHnanbHbIX
YPaBHEHUH U UX CUCTEM; ONPEIEIISATh
3¢ $EeKTUBHOCTD PEIICHHS 3a]]a4H,
MOJIyYEHHOTO C TIOMOLIBIO YHCIICHHBIX
METOJIOB; Pacmo3HaBaTh 3((HeKTUBHBIC
pe3yabpTaThl 00padOTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX OT

He3 P PEKTUBHBIX

6.3. Beramcnuth: a)
4. Haiftu HeonpeieIEHHBIA WHTETpAN:  a) jsin 3x-cos 5xdx , 6) J' 1-cosx d

. —x* . 3x-arcsin 2x Jov—1—

a) ||m%;6) ||m73;3) |imM.
x—0 X 4+ 3X° + 2X x=0 COS X —COS"~ X x-3 x—3

X =ctg2t,

d
2. Haitmure —y st QYHKUWMIA: @) Y = €4X_x2 . 0)
dx y = In(sin 2t).

V-V3+i g @-0)"

(x —sin x)?
I(2x+5)‘exdx.

V20 xdx

'! \/x2+5.

1
6. BBIUHCITUTE OTIpe/Ie/ICHHBIN HHTETPA I4x .arcsin xdx -
0

5. Ber4uciuTh onpeaeneH bl HHTeTpal

2
7. Haiiti mnomans (urypsl, orpanmdesHoii muamsavu: X =4, Yy = 4X.

-1 0 0 0

8. 3MEeHHTH MOPANOK MHTETPUPOBAHMS J‘ dy I fdx + I dy J' fdx.
-2 —Jary 1 -y

9. BbuuciIuTh ” dxdy D:x<y< 1-x?, x>0-

D «jx2+y2’

x.B)

_ Jo_y2_ 2 N3
10. HaiiTi ¥ mocTpouTh 00J1aCTh OnpeesieHus: GYHKIUN U=y9-x"—y" +(x=Y) .

3 -
11. Haiitn monmsiit mubdepennman dyskmun: £ = X In y —sIn ny .
12. HaiiTi yacTHble HPOW3BOJHBIC MEPBOTO MOpsaKa (HYyHKIUH:

z =5x°y> +In(x +4y).

. 2 2
13. HammucaTs ypaBHEHHE KacaTeIbHOH TNIOCKOCTH M HOPMAJIM K MMOBEPXHOCTH Z =4/ X" +Y" B

touke (3, 4, 5).
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2 3
14. ViccnenoBath Ha skctpemyM pynkuuio Z = X~ — 2xy + 4y

15. Pemmte 3amauy Korm: yCOS2 xdy = (yz +1)dX, y(O) =0.

16. Haiigute obuiee pemenne auddepeHunaipHoro ypasaenusy’ +y' = e
17. Pemuts OgHOPOAHYIO CHCTEMY O] QPepeHINATEHBIX YPaBHEHHH:

{x' =6x—y,

2x

yi=x+4y.
7.18. IIpu nmocraBke ¢ 3aBoga Ha 6a3y 1000 paxuonpHEeMHHMKOB, y 55 BBIIUIM U3 CTpos jammbl. Haiitn

BEPOSITHOCTB TOTO, UTO B3SITHIH Haylauy NPUEMHHK OYAET HCIPaBHBIM.

19. [IsaTHaaIATH SK3aMEHAIIMOHHBIX OMJIETOB COIEPIKAT 110 2 BOIIPOCA, KOTOPHIE HE MOBTOPSIOTCS,

9K3aMEHYIOIIMHCS 3HaeT TOIbKO 25 BompocoB. HalTH BepoATHOCTH TOTO, UTO SK3aMeH OyJeT CAaH,

€CIIM JUIs 3TOTO AOCTATOYHO OTBETUTH Ha JIBa BOIIPOCA OJHOTO OHiIeTa.

20. [IpuHMMaeM BEpOSITHOCTH POXKACHUS MalIbuMKa U IEBOYKH paBHBIMH. HaiiTn BeposiTHOCTB TOTO, YTO

cpenu 10 HOBOPOXKACHHBIX 6 OKaXKyTCA MalbUUKAMHU.

21. Jlan 3aKOH pacrpeIeieHUs TUCKPETHON CITyJaifHOW BEJTHYMHEL:
11 | 12 13 | 14 | 15
X | 0 0 0 0 0
p: | O 0. 03 | 0. 0.
1 2 2 2
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO M CPEHEee KBaIpaTHIeCKOe OTKIOHEHHE.
22. Jana (yHKIHS pacnpefeNeHUs HEePEPhIBHOM CIy9allHOW BEIMIHHBI X

0 npu x<0
0,25x3(x+3) nmpu O<=x<=1
F(x)= 1 npu x>1

Haiiti mutotHOCTH pacnpenenenus f(x), mocTpouts ee rpadyk, BEpOITHOCTD TOMAAAHUs B 331aHHbINA

o)
unTepnan [0,5; 2], Mx, Dx, X,
24. 3apaHo pacripe/iesieHle BepOSITHOCTEH JUCKPETHOM IBYMEPHOH CilydaiiHON BEJIMYHMHBI:

Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTy 3aK0oHBI pacmpe/iesieHns] COCTaBIISIOMNX, KO3 OUIIMEHT KOppeIsin
25. Tlo BeIGOpKeE TipH 3a1aHHOM yposHe 3HaunMocti O = 0,05 nposeputs o kpurepuio Mupcona
TUIOTE3Yy O HOPMAJIbHOM paclpeieIeHU reHepalbHON COBOKYITHOCTH. B cilyuae NpUHSTHS THIOTE3BI O

HOpMaJIbHOM pacupeacJICHUn HaWTH JOBEPUTECIBHBIC HHTEPBAJIBI IUISI MATEMATUICCKOTO OXXKHUIAaHUA a4 U
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CpeIHero KBaJpaTHIeCKOro OTKJIOHEHUS G IIPU yPOBHE HACIKHOCTH Y = 1-a
X. 4 7 10 13 16 19 22
1
n. 6 11 14 22 20 13 9
1
26. V3 HOpMaIIbHOM reHepasbHOM COBOKYITHOCTH M3BIIeUeHA BEIOOpKa oObema 1 = 15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyetes npu yposHe 3uaunmoctd ¢ = 0,05 nposeputs HylneByto runoresy H : o’ = g =55,
TIPHUHSB B Ka4eCTBE KOHKYPHUPYIOMICH THIIOTE3HI: a) Hl cot # 55, 6) Hl 0 >55 wm
Hl : 0° < 55 B sasucumocty ot MOJTy4YEHHOT0 3HaYeHUsI O 2.
Bnanets - IPaKTUYECKUMHU HaBbIKAMU IIpuMepHble NpPUKJIAJHbIC 32124 M 3a1aHUA

UCIIONIb30BaHHS MaTeMaTHYECKUX
TIOHSTHH U METOZOB (M3yIaeMBbIX
pa3/esioB MaTEMATHKH) TIPH PEIICHUN
NIPUKIIIHBIX 33/a4;

- HaBBIKaMU 0000IIEHNS Pe3yIbTaTOB
peIIeHHs, Pe3yIbTaTOB 00PaOOTKH
CTaTUCTHYECKOTO HKCIIEPUMEHTA;

- Croco0amu OLIEHUBAHMSI 3HAYMMOCTH
U IPAKTUYECKOU NPUTOJHOCTH
MOJYYEHHBIX PE3YJIbTATOB

3apaua 1. 3aBUCHUMOCTB ITyTH OT BPEMEHH NPH MPSIMOJINHEHHOM JBIDKEHUH TOYKH 3a/1aeTCs
3 2
ypasrerneMm S =—1°+21° —3,rne S — nyrs B M, a t — Bpems Bc. Brruncimre ee ckopocTs 1

YCKOpEHHe B MOMEHT Bpemenu 1 = 4C.

3amanne 2. CocraBbTe aJTOPUTM PELICHHS JIMHEHHOTO OIHOPOAHOTO TU(dEepeHIHAIEHOTO YpaBHEHUS
C MOCTOSIHHBIMU KO3 PHUIIUSHTaMHU.

3ananue 3. [logrorosbre 0TBETH! Ha Bonpockl K /I3 Ne 8: UTo 3HAUUT OLIEHUTH T€HEpaJIbHbIE
napaMeTpsl 1o BeiOopke? ChopMynupyiTeonpeaeneHne TOYeqHoi oneHKH. OnpeenuTe CMEIeHHbIE H
HecMeIeHHbIE, 3P QeKTUBHBIE U HEI(D(PEKTUBHBIC, COCTOSTEIbHBIC U HECOCTOSTEIbHBIE OLICHKH
TeHepaIbHBIX ITapaMeTpoB. [IpomutiocTpupyiiTe onpeneieHns TeOMeTpHIECKH. 3alnIINTE PACUSTHBIE

(hopMyJIBI TS CTPYIIITUPOBAHHBIX ¥ HECTPYNIIMPOBAHHBIX JAHHBIX:BEIOOPOYHOTO CPEITHETO X
(ykaxwuTe ero BeposTHOCTHBIN CMBICHT);BEI00OpouHOi tucnepcun Dg.Kak oreHuts MaTemaTudeckoe
O’KH/IaHHUE TI0 BEIOOpOUHOH cpenneii? OLeHnTe AUCIEPCHIO 110 UCIpaBiIeHHON qucnepcnu. Kakumu
SIBIISTIOTCS TOUCYHBIE OLIEHKH MaTEMaTHYECKOTO OXHJIaHHA, JUCIIEPCUH U CPETHETO KBaAPATUIHOTO
OTKJIOHEHUSI: CMELIEHHBIMHU WK HET, 3 (EeKTUBHBIMH WIH HEd()(HEKTHBHBIMH, COCTOSITEIILHBIMU HITH
HECOCTOSATENHLHBIMU?

3anauva 4. /1 U3yueHHs KOJMYECTBEHHOTO NpusHaka X W3 reHepalbHON COBOKYITHOCTH U3BJIEUEHa
BeIOOpKA X; ,A y X, obbema N, umerommas JaHHOE CTaTUCTUYECKOE PACTIPENETICHHE.

1). ITocTpoiiTe MOJUTOH 4acTOT.
2). [ocTpoiite aMIUpHUYECKYI0 QYHKIHNIO pacipeaeIeHus..
3). IlocTpoliTe rHCTOrpaMMy OTHOCUTENIBHBIX YacTOT.

4). Haiiaute BEIGOPOUYHOE cpeqHee X , BRIOOPOUHYIO JUCTIEPCUIO DB , BRIOOpOYHOE CpeiHee

2
KBA/[paTHYEeCKOE OTKIOHCHHE O, , HCIIPABICHHYIO JUCIIEPCHIO S M HCIPABICHHOE CPEJHEe
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JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
KBaJpaTHUECKOE OTKJIOHEHHE S .
5). Ilpn naHHOM YpOBHE 3HAYMMOCTH (. TPOBEPHTE MO KpUTEpHIO [INpcoHa rumore3y 0 HOpMaJIbHOM
pacmpeseneHny TeHepaIbHON COBOKYITHOCTH.
6). B ciryqae mpuHATHA THIOTE3bI O HOPMAJIBHOM pPacTpeeICHUN HAlUTe JOBEPUTEIbHbIC HHTEPBAIIBI
JUISL MAaTEMaTHIECKOTO OXKHUIAHUS @ M CPEIHETO KBAAPATHIECKOTO OTKJIIOHEHNSI G TIPH AaHHOM ypOBHE
nanexuoctn Y = 1— Ol ( Tpunars o = 0,01).
X. 9 13 17 21 25 29 33
1
n. 5 10 19 23 25 19 12
1
3HaTh OCHOBHBIE 3aKOHBI (PU3UKH; IlepedyeHs TeopeTHUECKUX BONIPOCOB K 3K3aMEHY Dusnka

CIIE/ICTBHSI U3 STHX 3aKOHOB,;
(U3NYECKYI0 CYIIHOCTh SBJICHUH U
MPOLIECCOB, IPOUCXOISINIUX B IPUPO/IE;

(U3MKO-MaTeMaTHYECKHUit ammapar,
TIPUMEHSIOIIUHCS TUTs OTIMCAHUS
3aKOHOB (DU3UKH;

METOABl AaHAINW3a W MOJAEIUPOBAHUSI

CJIOXKHBIX (PH3UYECKUX MIPOLIECCOB;
METOJIbl M TOAXOIBI K TEOPETHYCCKOMY
u IKCIIEPUMEHTAIBHOMY
HCCIIEI0BaHHUIO, NpUMEHsieMble B
¢u3MKe M pacnpocTpaHsOUMecs: Ha
npyrue obJacTu 3HAaHUH

1 xypc

Kunemartrka noctynatensHoro apmwxeHus. Cucrema orcyera. [loHsTHE pagnyc-BeKTOpa, CpeaHel u
MT'HOBEHHOI CKOPOCTHU M YCKOPEHHSI.

O6parHas 3a1a4a MexaHUKH. HaxokaeHne nepeMenieHns Tena u npoiaeHHoro mytH. HagaapHble
YCIIOBHSL.

JIBr>KeHHUE MO OKPY>KHOCTHU. YTOJI HOBOPOTA, YIIIOBas CKOPOCTh U YIIOBOE yCKOpeHHe. CBs3b YIIIOBBIX
U JINHEWHBIX BEJTUYUH.

KpuBonuneitHoe nBrmxeHue. TaHreHIManbHOe U HOpManbHOe yckopeHue. [lomHoe yckopenue. Yron
MEXKy CKOPOCTBIO H YCKOPEHHEM.

[TonsiTre cuibl U Maccsl Tena. [IpuHiun cynepno3uiiuu. 3akoHsl HetoToHa.

Nmnynsc Tena. OCHOBHOM 3aKOH TMHAMUKHU MOCTYNATEIbHOTO IBMKEHNUS. [IprMeHeHre OCHOBHOTO
3aKOHA TUHAMUKH.

MOMEHT UMITy/Ibca 1 MOMEHT CHJIBI OTHOCUTENHHO TOUkH. OCHOBHOE YpaBHEHHE TUHAMUKU
BpaaTeIbHOTO IBHKECHUS.

Bpanienue BOKpyr HENOABUKHOM Ocd. MOMEHT MHEpLIUU MaTEpUAILHOM TOUKU U TBEPIOTO Tea.
Pacuer MmoMeHTOB HHepLMM NpocThIX Tel. Teopema llTeitnepa.

3aKOHBI COXpAaHEHUS B MEXAHUKE. 3AMKHYTasi CUCTEMA. 3aKOH COXPaHEHHS UMITYJIbCA.
Mexanndeckast padota. KuneTnueckasi sSHeprust OCTYNaTEILHOTO ABIKeHUs. Teopema o
KHHETHYECKON SHEPTUH.

3aKOoHBI COXpaHEHHUs NP BpallaTeIbHOM ABMKeHUH. KnHeTuueckas 3Heprus BpalaTeIbHOro
JIBIDKEHUS. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

KoncepBarusHbie cribl. [loTeHIManbHas HEpTHst. 3aKOH COXPAHEHUS ITOJTHOW MEXaHHYECKON SHEPTHH.
I'apmonmueckue xonebanus. YpaBHEHNE TapMOHUYECKUX KOJeOaHMA. AMIUIUTY 1A, 9acTOTa U
HavanpHas ¢asa.

DHeprus rapMOHUYECKHNX KoyiebaHuil. MaTeMaTHUeCKuid 1 GU3HIECKUN MasSTHUKH.
DIEKTPOCTATHIECKOE TI0JIe. DIISKTPUIECKHI 3aps/] ¥ ero cBoicTBa. 3akoH KymoHa.
HanpsxeHHOCTB 21ekTpocTaTiyeckoro nosst. Ilpunnmn cynepno3suumu amast JMCKPETHOTO U
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HETIPEPLIBHOTO paclpeieleHus 3apsoB.
Pabora 31eKTpoCcTaTH4ecKoro mnoJist 1o NepeMeIleHUIO 3apsiia. DHEPrus B3aUMOJICHCTBHS 3aps/I0B.
[ToTenunan nons.

I'eomeTrpuueckoe onucanue 3aeKTpuyeckoro nois. Teopema ["aycca u Teopema 0 HUPKYIALUU
HANPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJIS.

Kounencaropsr. [TonsiTre 51eKTpoéMKOCTH. EMKOCTB TIIOCKOr0 KOHIEHCATOPA.

CoenuHeHNE KOHICHCATOPOB. DHEPTHS 3apsKEHHOTO KOHEHCATOpa.

IMTocTostHHBIIN 3MeKTpUIecKui TOK. 3akoH OMa 1711 OTHOPOAHOTO ydacTka menu. CompoTuBIeHHE.
CoenuHeHNE CONMPOTUBIICHUH.

CTopoHHUE CUITBL. DIEKTPOABMKYIIAs cuiia. 3akoH OMa Jisl HEOAHOPOJHOTO YUacTKa HEenu U JIst
3aMKHYTOH LIEMH.

Pa3persrnennsie 1enu. [Ipasuna Kupxroda.

Pabota anexkrpuyeckoro Toka. MomHocTh Toka. 3akoH J[xoynsa-Jlenna.

Enunas npuposa aiexTpuueckoro u MarautHoro nosuei. Cuna Jlopenna. Cua Ammepa.

MarnuTHOe 1oje ABMXKYIerocs 3apsiaa. [IpuHIun Cynepno3uiuy MarHUTHBIX TOJIeH. 3aK0H
buoCagapa.

I'eoMeTpHyeckoe onmucaHie MarHUTHOTO NoJIA. [10TOK 1 IUPKyIAHS BEKTOpa MArHUTHOW MHIYKIHH.
3aKkoH anekTpoMaruuTHo nuaykuuu @apanes. [pasuno Jlenna.

SIBneHne caMOMHIAYKIMH. IHAYKTHBHOCTG. Pacuer HHIyKTHBHOCTH OECKOHEYHOTO COJIEHOU/A.
3Hepr1/151 MAar"HuTHOTI'O I1OJIsA

2 Kypc

TepMoIUHAMUYECKHI M CTATUCTHYECKUH CIIOCOOBI OMMCaHMUsI MAaKPOCUCTEM. Moieb HAeaIbHOTO rasa.

YpaBHEHHUE COCTOSIHHS HI€AIBHOTO Ta3a.

[MonsiTue creneneit cBoOO B MOJIEKYJTBL. Teopema o paBHOpacIpeaeIeHNH SHEPTHH 110 CTETICHIM
CBOOOJIBL.

BHyTpeHHss 3HEprus Kak QyHKINS COCTOSHUS CUcTeMBL. [lepBoe Hauaio TepMOANHAMHUKH.
Pabota kax ¢ynkums nponecca. M3oxopuuecknii, n300apuyecknii 1 H30TEPMUIECKUH POLIECCHI.
[MonsTre TennoeMKocTH. TemI0eMKOCTh IPH H30XOPHUUECKOM M H300apHiecKOM IpOoIieccax.
[MocrosiHHas aguabaTel. AqrabaTHIECKHiA TIPOIIECC.

Bropoe Hauano tepmonunamuku. @opmynuposku Knaysuyca u KenbBuna.

Huxmgaeckuii nponecc. KoadduureHT monezHoro aeicTBus Terooit MammHeL. Llukn Kapao.
[Tpo6nema HeoOPATUMOCTH TEIJIOBBIX MPOIIECCOB. DHTPOTHS CUCTEMBI U €€ cBoiicTBa. Teopema
Hepncra.

OCHOBHBIE XapaKTEPUCTUKHU JIEKTPOMArHUTHOH BOIHEL. 11IKana 31eKTpOMarHUTHBIX BOJH.
Oco0GeHHOCTH ONTHYECKOTO AHAana3oHa.

Wureppepenuns cBetoBbix BoaH. Korepentnocts. Onbit FOHTra.

Onruueckasi pa3HOCTb X0/1a. Y CJIOBUSI MAKCUMyMa M MUHUMYMa TIpH UHTEp(EpeHINH.
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WurepdepeHnns B TOHKUX IIIEHKAX.

SBnenne mudpaxunu. Andpakius Openens Ha KpyriioM oTBepcTuu. 30HbI Openens.

Judpaxius @payarodepa Ha y3KOH IPSIMOIHHEHHOHN MIENH.

JudpakiuonHas pemeTka.

EctecTBeHHBIH 1 TONAPH30BaHHBIN CBET. 3akoH Mairtoca.

TemnmoBoe m3nmydenune tena. 3akoH Ctedana-bonprmana. 3akon cMmemnienns Buna. 'unoresa [Inanka.
®orordpdexr. 3akonsr CroneroBa. Popmyrna DHHIITEIHA.

®otonbl. JaBnenue ceeta. KopmyckyisspHO-BOJIHOBOM yau3M CBETA.

Paccestnue otona Ha cBoOoHOM 3nekTpore. Popmysna Komnrona.

BonHossle cBoiicTBa yacTun. J{inuHa BoJIHBI Ae bpoiiia. DkcnepuMeHTanbHbIe TOATBEP)KICHUS
runotessl ae bpoins.

[Mpunnun HeonpenenennoctH. CooTHOLIEHHE HeonpeaeneHHocTel [ eiizendepra. OcobeHHOCTH
rpoiiecca U3MEpPEHUs B KBAHTOBOM MEXaHHUKE.

[TnanetapHas monens atoma. [Toctynatel bopa. KBanToBaHMe S3HEPTUU BOJOPOIONOI00HONH CHCTEMBI.
N3znyuenne BonopoaononoOHbIx cucteM. CrieKTpaibHbEIE ceprr aToMa Bogopoaa. O0o0mieHHas
¢opmyna banbmepa.

SIBnenne paguoakTHBHOCTH. OCHOBHOH 3aKOH PaMOaKTUBHOTO pacnana. [locTosHHas pacmaza.
ITepnox nomypacmana.

CocraB 1 XapakTepHCTHKH aTOMHOTO sinpa. KanensHas monens. Pazmep siapa.

Macca 1 3Heprus CBS31 aTOMHOTO s/Ipa. 3aBUCHMOCTD yJIEIbHON PHEPTUS CBSI3H OT MAaCCOBOTO YHCIA.
O6onouevHass MOAETH SiApa.

28. SlnepHble peakuuu. DHEPrusl peakiuy. Peaknnu neneHus u CHHTE3a sSaep.

VYMmerh

pacrnio3HaBath 3(GGHEKTHBHOE PEIICHHE
0T He3(PEKTUBHOTO;

OOBSCHITh  (BBIABISATH W CTPOHTH)
TUNHWYHbIE (U3HMYECKHE MOACIH ISt
OIMCAaHUsl PealbHBIX POLIECCOB,
BBIOMpAaTh METOJbl HCCIENOBAHMS, C
TIOMOIIBI0 TIPHOOPOB,;

NPUMEHATh  (U3MYECKHE 3aKOHBI U
($U3MKO-MaTeMaTHUYECKU ammapar B
npodeccHoHAIBEHOM JIeSITEIIbHOCTH;
UCIIONIb30BaTh nux Ha
MEXANUCIMIUIMHAPHOM YPOBHE;
mpuobperaTs 3HaHUS B obmacTu
GU3MKKM, TPUMEHHMbIC ISl PELICHHs
WH)KEHEPHBIX 33/1a4;

KOPPEKTHO BBIpaXKaTh u
apryMEHTHPOBaHHO 000CHOBBIBAThH

Ilpumepnutii nepeuenv npaKmuuecKux 3a0anuil 0s IK3amenda

1 kypc
- _ 2\: -
JIBr>KeHNe MaTepUaAIbHOM TOUKH 3a/1aHO YPaBHEHUEM r(t)=(A+Bt)i+Ct]

- — \—/‘
, C=10 wm/c. Haiitu ayis1 MmomeHTa Bpemenu t=1 ¢ v(®). a() , BBIUUCIUTh MOJYJIb CKOPOCTH ‘ , MOZlyJb

a‘
a a
YCKOpPEHUs ‘ , TAHT€HIIMAJIbHOE YCKOPEHUE ~* , HOpMaJbHOE YCKOpEHHe " .
o -1 v
Koneco Bpamaetcs ¢ wactotoit N=5¢ . [Toa neficTBHeM CHl TPEHUSI OHO OCTAHOBHIIOCH Yepe3

At =1mun  Onpenenuts yriosoe yckopenne €
BpeMsL.

Bpycox mMaccoii 2 KT CKOJIB3UT IO TOPU30HTAIBHON TOBEPXHOCTH IO ACHCTBUEM Tpy3a Maccoii 0,5 kr,
MPHUKPETUICHHOTO K KOHITY HEPacTsHKUMOI HUTH, IEPEKNHYTOH Yepe3 HEMOABIKHBINA OJIOK.
Koaddumment tpenus 6pycka o mosepxuocts 0,1. HaifTn yckopeHre ABIDKSHHS Tella U CHITY
HaTsDKEeHUs HUTH. MaccaMu OJI0Ka U HUTH, a TaK)Ke TPEHHEM B OJIOKE NpeHeOpedb.

OmnpeaeuTh MOMEHT HHEPLMK TOHKOTO OJJHOPOAHOTO CTep)KHs AnuHHOM |= 30 cM u maccoit m= 100 r

n urcio N 000poTOB, KOTOPOE CENaeT KOJIECO 3a ATO

2
,rae A=10 m, B=-5 m/c




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl

MOJOKEHHUsT ~ TpPeIMETHOH  obnacTH
3HaHUS.
U3MEPATh GU3MIECKNE BETUINHBI.

OTHOCHUTEJIHO OCH, IEPIEHAUKYISIPHON CTEPKHIO U MIPOXOAAIIEH Yepe3 TOUKY, OTCTOSIIYI0 OT KOHIA
cTepkHs Ha 1/3 ero IUIMHBL
[lapuk maccoit m= 100 r ymai ¢ BeicoTsl h=2,5 M Ha TOPU30HTAIBHYIO IUTUTY, Macca KOTOPOH MHOTO
GoutbIie Macchl MIAPHKA, U OTCKOYWII OT Hee BBepX. CunTas yaap abCOIIOTHO yIIPYTUM, ONPEACIUTD
HMITYJIBC P, OJYYEHHBIH MIIIUTOH.
BepTuKaIsHO pacIioNoKeHHBIH OIHOPOIHBIH cTepskeHs Macchl M = 1 kr u mumunb! | = 1 M MoXeT
BpAIIaThCsl BOKPYT CBOETO BEPXHETO KOHIA. B HIKHUI KOHEI] CTEPIKHSI IToT1ala, 3acTpsiB,
TOPHU30HTAIIBHO JIETEBINAs ITyJst Maccel M = 10 1, B pe3yabTaTe 4ero CTEp)KeHb OTKIOHMIICS Ha YTOJI 0 =
15. Cantasg m<<M, HaliTu CKOPOCTB JIETEBLICH ITyTTH
OnpenenuTs HaNpsHKEHHOCTH 3JEKTPOCTATUIECKOTo 1Mo E B ieHTpe KBaapaTa co CTOPOHOM a, €CIi B
TpEX BepIIMHAaX KBaJpaTa HaXOAATCS OAMHAKOBBIC TOUCUHBIE 3apsiibl (]
ToHKas HUTh COTHYTa B IOJIYOKPY>KHOCTh U 3apsDKeHa Tak, YTO JIEKTPUYECKUH 3aps]] paBHOMEPHO
pacmpezeneH 1o ee anuHe. KakoB paanyc 3Toil MoyoKpy»KHOCTH, €CIM U3BECTHO, YTO B LIEHTPE €e
KPHMBU3HBI HanpspkeHHOCTH 1oiist 10 kB/M, a morennman 630 B.
Ha puc. €1=1,5 B, €2=3,7 B u conporusnenust R1=10 Om, R2=20 Om u R=5,0 Om. BHyTpennue
COIPOTHUBJICHHS] HICTOYHUKOB PeHEOpeKUMO Mainbl. Onpenenute: 1) 3HaYCHUE U HAIPaBJICHNE TOKA
yepe3 CONpOTHUBIEHHE R; 2) TEMIOBYI0 MOIITHOCTE, KOTOpast BBIIENSAETCS HA CONMPOTHBICHUH R.?

R,

Kakum n0mxHO ObITE conpoTuBiieHNe R anekTpryeckoil nenun, n300paxeHHO# Ha pUCYHKE, YTOOBI TOK,
TeKyIIuii mo Hemy ObLT paBeH [=0,5 A, eciin C=5 Mx®, U=200 B, wacrora mepemenHoro Toka v=100
I'o?

C R

.

Tox I=100A Teuyet o TOHKOMY MPOBOAHUKY, H30THYTOMY TaK, Kak IIOKa3aHO Ha pucyHke. Haiitu
uHAYKIMI0 B MarauTHOrO nosns B Touke O KOHTYypa, €CIIK paJuyCc U30THyTOH yacTu npoBoaHuka R=0,1
M, a CTOpOHa kBajpara a=0,2 M

1

Mo AByM mapasuleNIbHBIM IPSMBIM IPOBOAAM JUTHHOM | = 1 M KaXKIblif TEKYT OJJMHAKOBHIE TOKH.
Paccrosiaue d Mex ity nipoBojamu paBHo 1 cM. Toku B3auMoaeicTByIoT ¢ cuoi F = 1 mH. Haiitu cuny
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Toka | B mpoBomax

Karymka cocrout u3z N = 75 BUTKOB U uMeeT conpotuBiaeHre R=9 Om. MarHutHelil HOTOK uepes ee
moTrepeyHoe cedeHne MeHseTcs mo 3akony @ = kt , roe k= 1,2 mB6/c. Onpenenure: a) 3.1.c. HHIYKINH,
BO3HMKAIOIIYIO B 3TOM KOHTYpE; 0) CHIIy HHAYKIIMOHHOTO TOKa; B) 3apsil, KOTOPBII MIPOTEUET 1O
KOHTYpY 3a NEPBBIE 9 ¢ U3MEHEHUS TOJIA.

DOnexTpoH, yckopeHHbIH HanpspkerrneM U=200 B, BnetaeT B 0HOPOIHOE MaTHUTHOE TIOJIE€ C HHAYKINEH
B=0,7-10-4 Tn nepreHANKYIAPHO CHIIOBBIM JHHUAM. HaliTn pamuyc OKpyXKHOCTH, IO KOTOPOH
JIBUKETCS 3JIEKTPOH B MArHUTHOM II0JI€ U TIEPHOJ €T0 BPAILCHUS.

WunykruBHocTh L kaTymiku (6e3 cepaeunuka) pasHa 0,1 mI'H. Ilpu kakoii cuie Toka | sneprus W
MarHuTHOTro noist paBHa 100 mxJ[x

2 kype

OnpenenuTts cpeHee 3HaUCHUE MOJTHON KMHETHYECKOH IHEPTUU OHOI MOJIEKYJIBI TN, KUCIOpOoaa 1
BOJSHOTO Napa npu temnepatrype T=400K.

Bonopoxn maccoit m=100 1 6511 H300apHO HATPET TaK, YTO OOBEM €T0 YBEIUIHIICS B N=3 pasa, 3aTeM
BOJIOPOA OBIIT H30XOPHO OXJIAXKICH TaK, YTO €ro JIaBJICHHE YMEHBIIMIOCH B N=3 pa3a. Haiith n3menenne

A'S 3HTpOIIHHK B X0/1¢ YKA3aHHBIX TIPOLIECCOB.

Kaxas paboTta A coBeplIaeTcs U U30TEPMUUECKOM PacUIMPEHUH BOZOPOAA Maccoi M=5 r, B3SATOrO
npu Temieparype T=290 K, ecnu 06beM raza yBenudauBaercs B TpH pasza?

A30T HarpeBajcs IpH MOCTOSTHHOM JAaBieHHH. EMy Obi1o coobmeno koiandecTso Temtotsl Q = 21 x/[xk.
Omnpenenuts paboTy A, KOTOPYIO COBEPILIII IPH 3TOM Ta3, 1 m3MeHeHne 4U ero BHyTpeHHEH SHEeprHH.
WneanpHas TeroBas MamminHa padoraet mo mukiny Kapro. Temnepatypa Temmootrnatauka Ti= 500 K,
Temneparypa TemonpueManka To=250 K. Onpenenuts Tepmudeckuit KI1/] 1 mukora, a Takxe paboty
A, pabodyero BeniecTBa IpH H30TEPMUUECKOM PACIINPEHHUH, €CJIU TP M30TEPMUIECKOM CIKATHUH
coepieHa pabdora A, = 70 [Ix

PaccTosiHre MeX Ty ABYMs KOTE€pEHTHBIMU HCTOUYHHKaMH cBeTa(A=0,5 Mxm) paBHO d=0,1 MM.
Paccrosinne mexy uHTep(hepeHIIMOHHBIMU MT0JIOCAMU Ha dKpaHe B CPEAHEH YacTH
nHTEephEepEeHIIMOHHOM KapTHHEI paBHO Ax=1,0 cM. OnpeienuTh pacCTOsIHUE OT HCTOUYHUKOB JI0 IKpaHa
IInockoBbITyKIIas TMH3A BBIITYKJIOW CTOPOHOM JIEKUT Ha CTEKJISIHHOW IUIACTUHKE. B 0Tpa)XeHHOM cBeTe
¢ JUIMHO#1 BosHbI A = 0,6 MKM HaOutoaeTcs HHTeppepeHInoHHas kKapThHa. CUnTast, 4TO pajnuycChl
nHTEpEPEHIIMOHHBIX KOJIEI] I MHOTO MEHBIIIE pajiyca KpUBU3HBI JIMH3EI R=1,2 M, onpenenute: a)
TOJIIMHY CJIOS BO3JlyXa TaM, I'/ie BUJHO NepBOE CBETJIOE KOiIbllo HpioToHa, 6) paanyc nepBoro Kojibla
Mexay AByMS IIIOCKONAapallIeIbHbBIMHU CTEKISHHBIMU IJTACTUHKAMU MOJIOKUIN OYEHb TOHKYIO
MPOBOJIOYKY, PACIONI0KEHHYIO MapajlIeIbHO TMHUU COIPUKOCHOBEHHUS IUNIACTUHOK M HAXOAALIYIOCS Ha
paccrosianu L=75 MM ot Hee. B orpaxkeHHOM cBeTe ¢ AnuHON BOJIHBI A=0,5 MKM Ha BEpXHEil IIIaCTHHKE
BUJIHBI MHTEP(QEPEHIIMOHHBIE 1T0JI0CH. OnpeiennTe AnaMeTp HOIepeyHOro CeYeHNUs! MPOBOIOYKH, €CITH
Ha npoTsbkeHNH a = 30 MM HacYMThIBaeTCsl m = 16 CBETIIBIX TOJIOC

Ha mens mupunoii a = 0,05 MM magaetT HOpMaTbHO MOHOXPOMATHYECKUH CBET ¢ JITMHOHN BOJHEI A = 0,6
MKM. OnpeienuTh yros ¢ Mex/1y NepBOHAYaIbHBIM HallpaBJICHHEM IIy4YKa CBETa M HAlpaBICHUEM Ha
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YETBEPTYIO TEMHYIO AU(PAKIUOHHYIO MOJ0CY

JudpakumoHHas pemeTka ycTaHoBJIeHa Ha paccTosiHuu 80 cM ot 9kpaHa. Ha pernerky nagaer
MOHOXPOMAaTHYCCKHN CBET ¢ IIHHOH BoHEI 0,65 MkM. Ha skpaHe paccTosHue MEXITy MaKCHUMyMaMH
MIEPBOTO M BTOPOTO MOPsAKA PaBHO 5,2 cM. CKOIBKO BCETO MAaKCHMYMOB 00pa3yeT 3Ta IudpakmoHHas
pemeTka?

Yepnoe teno Harpenu ot remiepatypsl 600K zo 2400K. Bo ckonbko pa3 yBeTHIHIach 001Ias TeIioBast
SHEPrus, u3iydaemas Teaom? Ha CKoIbKo H3MEHHIIACh [UIMHA BOJTHBI, COOTBETCTBYIOIIAs MAKCHMYMY
SHEPTHHY M3ITYUICHUS U CIICKTPAIbHBIH COCTAB U3ITyICHUS?

OmnpenenuTs HAMMEHBIIUH 3a1eP>KUBAIOIINI TOTEHIINAI, HEOOXOAUMBII ISl TPEKPALEHUs] SMUCCHU C
MOBEPXHOCTH (DOTOKATO/A, €CIIM OH OCBEIIASTCS M3JIy4YeHUEM C JUIMHOH BOMHBL 0,4 MKM, a KpacHas
rpaHuIia AJs MaTepuana karoga pasHa 0,67 MKkM

[Tpu nBYKEHNH YaCTHIBI BAOJIb OCH X CKOPOCTh €€ MOXET OBITh OIpeZieieHa ¢ TOYHOCTBIO (OIIHOKOA)

1o 1 cM/c. Haiiti HeonpeieieHHOCTh KOOPIMHATBI, €CIIM YaCTHULEH sBisieTcs: 1) aJIeKTpoH, 2)
npobunka maccoi 0,1
Boraucnuts paguycsl NEpBEIX TPEX OPOUT 3JIEKTPOHA B aTOME BOAOPOJIA
Haiiti HanOobIIyI0 1 HAUMEHBIIYIO JUTMHBI BOJIH cepuu [lamena B crieKTpe W3IydeHHs BOAOPOIa.

CpaBHI/ITL MOJYYCHHBIC 3HAaYCHUA C JJIMHAMHU BOJIH BUAUMOTI'O U3JTYUCHHUA
192

[TepBOoHAYANbLHAS Macca U30TONA UPHAUS '/ paBHA M =5 T, NepHo/ moiypacrnana 75 CyTok.
Omnpenenure, CKOJIBKO siiep pacranercs 3a 1 cekyHIy B 3ToM npenapare. CKOJIBKO aTOMOB 3TOTO
mpemnapata ocraHeTcs yepe3 30 CyTOK M BO CKOJIBKO pa3 U3MEHHMTCS] aKTUBHOCTH TIpernapaTta 3a 3T0
Bpems?

B nienTpe conHIa npoTeKaeT TepMOosAAepHas peakiys CHHTE3a Tellns U3 BOJOPOa, B KOTOPOH U3
4eThIpex MPOTOHOB 0bpasyercs sapo He' u sa mosutpona. 3amumure 1y peakmuo. Kaxue erre
JacTHUIIBI 00pa3yroTcs B HEH?

Kaxoe komndectBo U2 «BBITOPAET 32 TOJI B SIIEPHOM PEAKTOPE C INMEKTpHIecKoi MoImHocThi0 | I'BT
u K.1.4. 38%? Cuurtatp, 4TO pacnaj sep ypaHa noJ AeMCTBUEM TEIUIOBBIX HEUTPOHOB MPUBOJIUT K
00pa30BaHUIO H30TOIOB KCeHOHA-141, cTpoHIHS-92 U TpeX BTOPUYHBIX HEUTPOHOB.

Bnanets

HaBBIKAMHU pelleHNs] PU3NYECKUX 3a/1a4;
HaBBIKaMH pabOThI ¢ LIMPOKUM KPYTOM
¢du3nyecknx NpruOOpoB
00opyIoBaHUS;

croco6amu AEMOHCTPALUH YMEHHS
aHAIN3UPOBATH TEOPHIO TIPH PEIICHUN
WH)KEHEPHBIX 33/1a4;

METO/IaMH TPOBeIeHHs HPU3UUECKUX
H3MepeHNnil, pacueTa BeJMYHH, aHaH3a
MOJYYEHHBIX JAHHBIX U HABBIKAMH
TUIAHUPOBAHUS HCCIIEIOBATEIILCKOTO

OCHOBHBIMH OIEHOYHBIMU CPEACTBAMH IJIAHUPYEMBIX PE3yIbTaTOB 00yUCHHS JAHHOTO pa3Jiena CiryKaT
nabopaTopHble pabOTH M MHIMBHYAJIbHBIE KOHTPOJIBHBIE PA0OTHI KaXKI0TO CEMECTpa.

ITpu npoBeneHNH NPOMEKYTOUHON aTTECTALUU NIPETIOAABATENh UIMEET NPaBo 3a4aBaTh
JIOTIOJTHUTENBHBIE BOTIPOCHI CO CCHUIKOM Ha OTYETHI 110 J1abopaTopHbiM paboram u UJ13.

IIpumepnusiit nepeuensv 6onpocos u 3a0anuii no 1ad6OPamopHvim padbomam

1 kypc
Ne 1 «I[TprmeHeHNE 3aKOHOB COXPAHEHUS IS OTIPEIEICHUS] CKOPOCTH TOJIeTa ITYIIH»

[IpuBenure mnpuMepbl CWJI, JAOIMKUX pa3Hble BUJbl NOTEHIHMAJIbHOW »dHepruu. Kakume u3 Hux
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mporiecca,

HaBBIKAMH U METOAUKAMHU 0000IIEHUS
PE3YNBTATOB HKCIIEPUMEHTAIBHOM
JeATEbHOCTH;

croco0amu OLEHNBAHUS 3HAYUMOCTH 1
MPaKTHYECKOH IPUTOTHOCTH
MOJTyYEHHBIX PE3YNbTaTOB;
BO3MOXKHOCTBIO MEXIUCIUILTHHAPHOTO
NIPUMEHEHUs1 PU3NYECKUX 3HAHUIL;
OCHOBHBIMH METOJIaMU (PH3MYECKUX
HCCIe0BaHNH B POdecCHOHANBHOM
o0nacTy, MPakTHYECKUMH YMEHHUSIMH 1
HaBBIKAMH MX HCIIOJIb30BAHUS;
podeCCHOHANBHBIM SI3bIKOM B 0011aCTH
¢bu3nKy;

criocobamu COBEPIICHCTBOBAHUS
po(eCCHOHANPHBIX 3HAHUN W yMCHHU
IyTEM HCIOJIb30BAHUS BO3MOKHOCTEH
nH(pOopManMOHHOI Cpexbl.

NPUCYTCTBYIOT B AaHHOI padore? M300pa3urte cxemy 3KCIEpHUMEHTAILHONW YCTAHOBKH M YKa)KHTE Ha
HeW CHJIbI, AEHCTBYIOLIHME Ha BCE Teja, BXOIINE B CUCTEMY, B KaXK/IbIii MOMEHT BPEMEHH.

Kakpe BenmMUMHBI MMENN KHHETHYECKas W IOTCHIHAIbHAs JHEPIUS CHCTEMBI «IIyJIA+MasTHHUK» B
pasnuuHble MOMEHTHI omblTa? IlpencraBpTe CXeMy H3MEHEHHS KHHETHYECKOW M IOTEHIMAIbHOMN
SHEPTHU CHCTEMBI.

Jlns KakuX MOMEHTOB BPEMEHM B JJTAaHHOM JKCIIEPHMEHTE MOXHO IPHMEHSTh 3aKOH COXPaHEHUS
MEXaHNYECKON SHEPTUH, a IJIs KaKUX Helb3s U modemy? Cxema.

Jlns KakuX MOMEHTOB BPEMEHHM B JJTAaHHOM JKCIIEPHMEHTE MOXHO IPHMEHSTh 3aKOH COXPaHEHUS
UMITyJbCa, a JAJI KaKuX Helb3d U nouemy? Cxema

Hcnonb3yst 3aKOHBI COXpaHEHUs MOIyduTe (GOopMyIy Ul pacyeTa CKOPOCTH TOJieTa My B JaHHON
pabore.

Kak mpousBoautcs oOpaboTKa IKCIIEPUMEHTANbHBIX IaHHBIX B JaHHOW pabore. Kak ompenensercs
JIOBEPHUTEIBHBIM HHTEPBAJI CKOPOCTH U CPEAHAsA KBaJpaTHUecKasl IOTPEUTHOCTh OTKJIIOHEHHUS MasiTHUKA?

Ne 28 «Omnpenenenue HHAYKTUBHOCTH KaTyIIKH M MarHUTHON MMPOHUIIAEMOCTH (DeppOMarHUTHOTO
Tenay

Kakue npuGOpsl NPUMEHSUINCh B [OaHHOW paboTe i ONpENeNHs HapaMeTpPOB MOCTOSHHOTO U
HEPEMEHHOTO TOKa?

[Monyuure GopMyny Uil pacdera MOJHOrO CONPOTHBICHHUS LENH MEPEMEHHOr0 TOKA, UCIOIb3YEeMOH B
JTaHHOI paboTe (MM MpeCTaBICHHON MperoaBaTeieM).

Kak ompemensiach WHAYKTHBHOCTh KATYyIIKA B AaHHOW paborte? Kakum eme cmoco6oM MOKHO
OTPE/IeNTUTh HHIYKTHBHOCTH?

[IpoaeMOHCTpHUPYHTE BO3MOKHOCTh MpuMeHeHust cpeabl Microsoft Excel (wmu mpyro#t cpempr) st
06paboTKH IKCTIEPUMEHTATBHBIX JTAHHBIX.

2 Kypc
Ne 14 «Ompenenenne mokaszarens aguadatel metoqoM Kiemana u Jlesopmay

OOBsIcHUTE XO/] SKCIIEPUMEHTA U Pe3yJIbTaThl pacyera.

HazoBute mporecchl, MpOUCXOAAIINE ¢ Ta30M, B XOJI€ SKCIIEpUMEHTa W N300pa3uTe uX rpaduuecky.
3anumuTe ypaBHEHUS I BBIBOAA (DOPMYJIBI ITOKa3aTeNs aqnadaTsl.

[IpoxeMOHCTpHUpPYHTE BO3MOKHOCTh mpuMeHeHust cpeabl Microsoft Excel (wmu mpyro#t cpempr) st
00pabOTKN IKCTIEPUMEHTATbHBIX TaHHBIX.

Kak B janHO# paboTe MUHUMH3UPYETCS MTOTPEHIHOCTD IKCIIEPUMEHTABHBIX JAHHBIX?

Ne 34 «Ompenenenue AIMHBI CBETOBOM BOJHBI U XapaKTEPUCTHK JU(DPAKINOHHON pEelIeTKI
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KakoBbI mapamMeTphl M XapaKTEepUCTUKH JU()PAKINOHHOM PEeLIeTKH, TPUMEHIEMON B 9KCIIEpUMEHTE?
[Monyuure ¢hopmyity Ui ONpeAeneHus JUIMHBI CBETOBOW BOJIHBI NPpH JUdpakuuy Ha MudpakinoHHOMN
perieTke.

KakoBo mpakTiueckoe MpuMeHeHHE TU(PPAKITMOHHBIX PEIIETOK?

Kaxk B 1anHO# pab0oTe MUHHMHU3HPYETCS MOTPEIIHOCTD IKCIIEPUMEHTAIBHBIX JaHHBIX?

Ne 42 «Ompenenenne rIaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSHUIT aTOMa BOJOPOIay

[MosicuuTe yCTPOICTBO U MPUHIUI PaGOTHI CIIEKTPOCKOIIA, HCIOIB3yEMOTO B JaHHO# paboTe

[Monyuute hopMyiy Ui ONPEACTHHUS TIaBHBIX KBAHTOBBIX YHCEN BO30OYKICHHBIX COCTOSHHN atoma
BOZAOPO/a U IPYTUX BOJOPOIOIOJOOHBIX aTOMOB

Yt0 Ha3BIBACTCS IPALYHPOBOYHBIM IpadhuKomM?

[TpoaeMOHCTpHUPYHTE BO3MOKHOCTh MpuMeHeHust cpeabl Microsoft Excel (wmu mpyro#t cpempr) st
00pabOTKH IKCTIEPUMEHTABHBIX JaHHBIX

3HaTh

- OCHOBHBIE XUMUYECKHE ITOHATHSI,
MTOJI0KEHHSI ¥ 3aKOHEL;

- COBPEMEHHbBIE HATIPABIICHUS PA3BUTHUS
HAYYHBIX TCOPHIA;

- METO/Ibl TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIICOBAHUS B
0o0JacTH XUMHHU

IlepeyeHn TeopeTHYECKUX BONPOCOB:

OCHOBBI XUMUYECKOW TEPMOANHAMUKH: CUCTEMA, TEPMOAMHAMUYECKHE [TapaMeTphbl CUCTEMBI, (PyHKIUH
COCTOSIHMS cucTeMbl. [IepBrIit 3aKOH TEPMOANHAMHUKH.

DHepreTuKka XUMHIECKUX IPOLIECCOB.

OHranbnus. 3akoH ['ecca U ciencTBUS U3 HETO.

Ourponus. YpaBHeHue bonbumana. Bropoit u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

Oneprust [ m66ca. HampaBneHnss XUMUYECKAX MPOIIECCOB.

Xumndeckass KMHETHKa. CKOpPOCTh XUMHYECKOHW peakiuu. CpenHssl U UCTHHHAS CKOPOCTH PEaKIHH.
Kunernyeckas kpuBasi.

CKOPOCTh PEaKIIUU ¥ METOABI €€ PEeryIUPOBaHUS.

Bnmstane TemmnepaTtypsl Ha cKopocTh peakiui. [Ipasmio Bart-I'odda.

OHeprust akTUBAIMH. AKTHBHPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

Kartanu3aTops! 1 KaTaTUTHYECKHE CUCTEMBI. | OMOTeHHBIN KaTalus.

Karanu3aTops! 1 KaTaTUTHYECKUE CUCTEMBI. | 'eTeporeHHbIil KaTanus.

Xumnieckoe paBHoBecue. KOHCTaHTa XUMHYIECKOTO PaBHOBECHSI.

Cwmetenue xumuueckoro pasHosecus. [Ipunnun Jle Illarense.

PactBops1. CriocoObI BeIpakeHHsI KOHIICHTPAIIMU PacTBOPOB.

PactBoprel  snektponuToB. CTeneHb M KOHCTAHTA dNEKTPOIMTUYECKON aucconuanuu. 3akoH
pasbasiennst OcTBabIa.

Jucconmarus KHCIOT, OCHOBaHHUM, cosiell. AM(OTEpHBIE IIEKTPOIIHTHL.

PactBopumocTs. [IponsBeneHne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHMS U PACTBOPEHHS OCAIKOB.
Huccounanus Boasl. MonHOE npoussenenue Boabl. pH.

I'maponus coneit. CteneHs U KOHCTAHTA THAPOITH3A.

Jucnepcubie cuctembl. Knaccudukarus. Jinopunbabie 1 TH0QOOHBIE KOJIOHIBI.

CrpoeHne KOJUTOMIHBIX YacTHII.

Xumus




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
Koarynsmus KonaouaHbIX pacTBOPOB.
OKHCIMTENbHO-BOCCTAHOBUTENIFHBIE ~ CBOWMCTBa  BemiecTB.  Kiaccudukamust — OKHUCIUTENBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIHH.
DNEeKTpOXUMHIECKIE CUCTeMBL. 3akoHbI Dapases. DIeKTPOIHBIH MOTEHITHAI.
lanpBannyeckuii 3neMeHT Jdanusns SIkoou.
DNEeKTPOXUMUYECKHE CHCTEMBL: 3JIEKTPONIN3 PaciuiaBoB. IIpuMeHeHHe 3IeKTpoIn3a.
OnexTponu3. AHONHBIA W KaTOMHBIA TIPOLECCHl TPH DJIEKTPOJIHM3E pPacTBOpPOB. [IpmMeHeHwme
3IIEKTPONIN3A.
Koppo3sus. Buasl koppo3un. Crioco6s! 3aIUTE METAJUIOB OT KOPPO3HH.
Ymers - pemarh pacueTHbIC 3a/1a9H [TpumepHBIE TPaKTUYECKHE 3aaHUS:

MPUMEHHUTEIFHO K MaTepHalty
IIPOrPaMMBI;

- IPOTHO3UPOBATh BO3MOXKHOCTh
MPOTEKaHUsI CaMOIPOU3BOJIBHBIX
MPOLIECCOB B PA3IMYHBIX XUMUYECKUX
CHUCTEMaX;

- COYETATh TEOPHUIO U MPAKTHUKY IS
peIIeHNs HH)KCHEPHBIX 3319

1. HamrcaThb 251eKTpOHHBIE ypaBHEHHUS 3JIEKTPOIHBIX IIPOLIECCOB, YPaBHEHUE CyMMapHOii
TOKOOOpa3ymomel peakiuu, BerauciauTb J/]C rabBaHMYECKOro 3JIeMeHTa, €CIIM KOHIIEHTPAllui HOHOB
metaiuios pasasr: [AIF*]=0,001 monb/x, [Co%1=0,1 Moub/i.

2. HamucaTh HOHHBIE U MOJIEKYJIIPHBIE YpaBHEHUs peakiuii ruaponusa coineit: KzPOy4; Na,SOy4; ZnCl,.
3aKOHYHTH YPaBHEHUsI PEaKIii, HAIIMCAB X B MOJICKYJISIPHOI U MOHHOU opMmax:

Al(OH)3 + NaOH -, K2C03 + stO4 -, st + KOH —.

4. B 2 1 pactBopa runpokcua kansiws conepxurcsa 478,8 v Ca(OH),. [InotHOCTH pactBOpa 1,14 r/mi.
Paccuuraiite: ®(Ca(OH),); Cy; C,i; Cry; N(Ca(OH),) 1 N (H,0); T.

CocTaBbTe ypaBHEHUS OKHUCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEaKIINIi:

K,Cr,0; + FeSO, + H,SO4 — , KMnO,4 + Na,SO;3 + H,0 —.

HanmcaTs 371€KTpOHHBIE YpaBHEHUS 3JICKTPOTHBIX MIPOIIECCOB, YPaBHEHHUE CyMMapHOU
TOKOOOpa3yromiei peakuuu, BEIAucIuTh J/1C raibBaHUIIeCKOTO 3JIEMEHTa, €CIIN KOHIICHTPAUU HOHOB
METaJIJIOB PaBHBI: [Mn2+]=0,01 MOJIB/TI, [Au3+]=0,1 MOJIB/JI.

3aKOHYUTH YPaBHEHUS peaKIuii, HAITUCAB UX B MOJICKYJISIPHOI 1 HOHHOH Gopmax:

NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO, —.

Harmcats ypaBHEHUsI peakiuii TuaApou3a B MOJEKysipHoM U noHHOM BHe: Aly(SOy4)3, KCI, Na,SO;.
Hamnucatp 271eKTpOHHBIE YpaBHEHUsI DJIEKTPOIHBIX MTPOIIECCOB, YpaBHEHHE CyMMapHOH
TOKOOOpa3yromen peakiyu, BEraucianTs JJ]C ralbBaHHUECKOTo dJIEMEHTAa, €CIIM KOHIIEHTPAllud HOHOB
METAaJUIOB PaBHEIL: [Zn?*1=0,01 mous/i, [Cu*]=1,0 Mob/1L.

10. Cynbdar amomunns Maccoit 36,4 T pactBopwid B 100 T Bogsl. [IIMOTHOCTE MOyYeHHOTO pacTBOpa
1,32 r/mi. Paccunraiite: @(Alx(SO4)3); Cu; Cow; Cmy N(AIR(SO4)3) u N (H,0); T.

11. Harncats 351eKTpOHHBIE ypaBHEHHS 3JIEKTPOAHBIX IIPOLIECCOB, ypaBHEHHE CyMMapHOH
TOKOOOpasyromeit peakiuu, BraucauTs J/1C ralbBaHIYECKOT0 3JIeMEHTa, €CIIM KOHIEHTPAI[MA HOHOB
meTasios pasusr: [Mn®*1=0,01 moms/i1, [Ag*]=1,0 mons/m.

3aKOHYHTH YPaBHEHUsI PEAKI[Hii, HAIIMCAB UX B MOJIEKYJISPHOM W MOHHOM BHJIE:

MnS + H,SO, —, FC(OH)3 + NaOH —, NH,CI + KOH —.

13. Onpenenure TEPMOJMHAMUYECKYIO BO3MOKHOCTh NpoTekanus peakiuu CaO ) + 2 C =

= CaC,; ) + CO, AH, = 460 k]I 1pu cTaHJapTHHIX ycioBusaX. Paccuuraiite TemnepaTypy Hauana
peakimu, eciau S(Ca0)=38 JIx/monb K; S(C)=6 Ix/moins K; S(CaC,)= 70 lx/mons'K; S(CO)=197
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Jx/mons K.

CocraBbTe ypaBHEHUs OKHCIUTEIHbHO-BOCCTAHOBHUTENLHBIX PEAKIIUI:

KMnQO, + NaNO, + H,SO, —, CI'z(SO4)3 + Br, + NaOH —.

15. Onpenenute TepMOJUHAMHYCCKYIO BO3MOXKHOCT IpoTekanus peakiuu 2 Cly ) + 2 H,0(y =4 HCl,,
+ O; 1y, AH; = 115,6 xJI)x Ipy cTaHAapTHHIX ycnoBusx. Paccunraiite TeMnepaTypy Haualla peakLuH,
eciu S(Cl,)=223 Ix/monb-K; S(H,0)=189 Jixx/mons K; S(HCH= 187 Ix/moins-K; S(0,)=205
Jx/Mons K.

16. Harmcats ypaBHEHHS peakIiiii THAPOIn3a B MoJekysipHoM i nouHoM Buze: CrCls, NaNO3, K,COs.
CocraBbTe ypaBHEHUs OKHCIUTEILHO-BOCCTAHOBHUTENLHBIX PEAKLIUI:

K,Cr,0; + Na,SO3; + H,SO4 —, KMnO, + NaNO, + H,0 —.

18. 'omMorenHas peakiys MpoTeKaeT Mo ypasHeHuto Hy oy + 15 ¢y = 2 Hl,). HauanpHas koHneHTparms
Bojopona 2,1 monw/i, noxa 1,5 Mosb/i1. Bo CKOJIBKO pa3 M3MEHUTCSI CKOPOCTh PEaKIIUH, KOTaa
npopearupyet 30% Bomopoxaa?

19. B 640 M1 Boas! pactBopunu 160 r xmopuna sxenesa (III). IlnotHocTs monyuenHoro pacteopa 1,032
r/mit. Paccumraiite: w(FeCls); Cy; C,i; Cry N(FeCls) m N (H,0); T.

20. OnpezenuTe TEPMOJAMHAMUYECKYIO BO3SMOKHOCTb NMPOTeKaHus peakint CS; ) +3 Oy)= =CO; () +
2 SO, (v, AH; = -1075 k) mpu cTaHAApTHBIX ycloBHAX. PaccunTalite TemnepaTypy Hadana peakiyu,
ecimu S(CS,)=151 JIxx/monb K; S(0,)=205 Mx/mous K; S(CO,)= 213 dx/mons K; S(SO,)=248
Jx/moms K.

21. Peaknust unet mo ypasHeHuto: 2 H, oy + Sy 1y = 2 H,S . HauaneHas KoHIeHTpanus Bogopoaa 2
MOJIB/J1, cepbl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh PEaKI[MK K MOMEHTY,
koraa npopearupyet 0,7 MoJb/11 Bogopoaa?

22. OnpezenuTe TePMOINHAMUYECKYIO BOZMOKHOCTh MPOTEKAHUS peakiun 2 ZNS () + 3 Oy =
=22Zn0 ( + 2 SO, ¢y, AH, = -890 x/Ix mpu cTaHAapTHHIX ycnoBHsAX. PaccunTaiite Temnepatypy Hadana
peakiuu, eciin S(ZnS)=58 Jx/moib K; S(0,)=205 Jlx/mois-K; S(ZnO)= 44 Jlx/mons K; S(SO,)=248
Jx/moms K.

23. HavanbHble KOHUEHTPALMH HCXOAHBIX BemecTs B peakuuu: 2 SO, ¢y + Oy () = 2 SO5 () Obln paBHBI
1,8 moie/n SO, u 2,4 Mo/ O,. Bo CKONBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIUK K MOMEHTY, KOTJa
npopearupyet 0,8 mons/1 SO,?

24. B pactBope optodochopHoii kucmotsl Maccoit 1200 r u mioTHOCTRIO 1,153 /Mt copepxutes 312 T
H3PO,. Paccunraiite: w(H3PO,); Cy; Cox; Cry N(HsPO,) 1 N (H,O); T.

Bnanets

- HaBblKaMU TPUMCEHCHHA OCHOBHBIX

XAUMHAYIECKHX 3aKOHOB B
npodeccnoHaTBLHOM AesATENbHOCTH;

- MMPaKTUYCCKUMHU HaBbIKaAMH
TEOPETHYECKOTO u

9KCIEPUMEHTAIBHOTO HCCICIOBAHHUS B
00J1aCTH XUMUH

IIpuMepHBIe NpakTUUECKUE 3aAaHUS:

Hns peakuuu CHy ) + CO, )y =2 CO () + 2 H, () onpeienure BO3MOXKHOE HAIIPaBJIEHUE
CaMOIPOM3BOJIBHOTO TEUCHNS PEAKIIMA MPH CTAHIAPTHBIX YCIOBHSX 1 pi Temmeparype T =927°C,
€CJIN TEIUIOBOH A PEKT peaKkny 10 3aJaHHOH TeMIepaTypbl He MI3MEHHUTCS. Y Ka)XKHUTE: a) BBIICISACTCS
WM TIOTJIOIIAETCS SHEPTHS B XOJI€ PeaKnny; 0) MpUINHy HAHIEHHOTO N3MEHEHHS SYHTPOITHH.
Paccuuraiite TemnepaTypy Hayajla peaKkiiy.

Beipasure yepe3 KOHLEHTPALUKY PEAreHTOB KOHCTAHThI paBHOBECHUs ciielyronux peakuuil Ny + 3 Hygry
= 2 NH;y, AH =-92,2 xJIx. YkaxuTe HanpaBieHHe CMELIeHHs] XMMIYECKOI0 PABHOBECHSI DTUX
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peaKLuii: a) IpH MOHKEHUU TEMIIEPaTyphl, €CIIN IaBJICHHE TIOCTOSIHHO; 0) NPY MOBBIIICHNUH 1aBICHUS,
€CITM TeMIlepaTypa IMOCTOsSHHA.

CKOJIBKO MHJUTHITUTPOB 96%-HOTO pacTBOpa CEPHON KHCIOTHI C MIOTHOCTHIO 1,84 T/Mi1 moTpebyercs
s mpurotoBierus 2 i 0,25M pactopa?

Kaxwue u3 cremyromux comneit moasepratores ruapoinsy: NaySiOs. Cu(NOs),. KBr? CocraBbTe HOHHBIC
1 MOJICKYIIApHBIE YpaBHEHHS THAPOIIN3a COOTBETCTBYIOMMUX coell. Kakoe 3nauenne pH (< > 7)
HUMEIOT PaCTBOPHI ITHX COJICH?

30116 THAPOKCHIA MarHU moiydeH myTeM cMermmBanus 0,02 1 0,011. pactBopa MgCl, u 0,028 1 0,005
H. pactBopa NaOH. Omnpenenute 3apsi 4acTHIL TOTYICHHOTO 3015 U HAMMUIIUTE GOPMYITy €ro
MULIEILIBL.

Paccuwnraiite 2IeKTPOABIDKYIILYIO CHITY M ONIPEEINTE HANpaBJICHUE CaMOIIPOU3BOIBHOTO IPOTEKAHUS
PpCaKuu Mmpu CTaHAapTHBIX YCIIOBUAX, UCTIOJIB3YA 3HAUYCHUA OKUCIUTECIIbHO-BOCCTAHOBUTCIIBHBIX
norenimanos HJ + H;PO, — J, + HPO; + H,0.

IIpuBenuTe CXeMBI 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIMM, IPOTEKAOIIUX [IPU
UEKTPOXHUMHUYECKON Koppo3uu ransBanonapsl Co/Ni: a) B kucioii cpene; 0) BO BIaKHOM BO3AYyXeE.
Omnpenenure yObUT> Macchl aHO/A TIPH KOPPO3HMHU B KHUCJION cperie 3a 20 MUH, €I CKOPOCTh KOPPO3UH
cocrasmia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-NOHHBIC YPABHEHHS 3JICKTPOAHBIX IIPOLIECCOB (aHO HHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHEHHUE PEaKINH, TPOUCXOIAIIEH mpu 3nekTpoinuse pactBopa CoSO, Brrancnure
(hakTHYECKOE KOJIMYECTBO METAJLIA, OTyYeHHOr0 Ha Karoe npu aekrponuse Co(NOs3),, ecin
3JIEKTPOJIN3 MMPOBOWIN B TeueHuH | 4. Beixon MeTamia mo Toky coctaBui 85%. YKaKUTE BO3MOKHBIE
MPUYUHBI YMCHBIICHHW BBIXOJa METAJIJIa IO CPABHEHUIO C pACUCTHBIM.

3HaTh

- OCHOBHBIC ONPE/ICICHUS U MOHITHS
0a30BbIX 3HAHHUN B 00JaCTH
€CTeCTBCHHOHAYYHBIX TUCIUATUINH;

- (hyHIaMeHTaIbHBIC OCHOBBI
€CTECTBEHHOHAYYHBIX TUCIIUILINH,
OCHOBHBIC METOJIbI PEIICHHS THITOBBIX
3aJ1a4 10 U3BECTHBIM aJITOPUTMAM U
[paBUIiaMm;

- OCHOBHBIC 3aKOHOMEPHOCTH
MIPOLIECCOB MaccolepeHoca
MIPUMEHUTEIBHO K TEXHOJOTHYECKUM
npolieccam, —arperaram u
000pyI0BaHHIO TTEPEPadOTKH
(oborarmieHns1) MUHEPAIBHOTO CHIPHS,
MIPOU3BOJICTBA OOPAOOTKHU YEPHBIX U
LBETHBIX METAJLIOB.

Crincok BOIPOCOB TSI TPOBEICHHUS UTOTOBOM aTTeCTaIllH (3K3aMeHa) 10 TUCIUILUINHE
Bunp! TorumBa 1 ux coctas. Y CIIOBHOE TOILUTUBO.

OCHOBHBIE XapaKTePUCTUKU TOILIHBA.

YcrpoiicTBa 1Sl COKUTraHusl TOIINBA.

CopeprkaHue U MOCIEA0BATEILHOCTh PACYETOB TOPEHHS TOILIHUBA.

Harpes nyrosoii u miasmenHslit. Hasnauenue, o6nactv 3 heKTHBHOTO IPUMEHEHHUSL.
Harpes nnayxuponnsiii. Hasnauenue, oonactr 3¢)(heKTHBHOTO MPHUMEHEHUS

7. HarpeB 351€KTpOCOIIPOTUBIIEHHEM U 3JIEKTPOHHOITy4eBOi. HasHauenwne, obnactu 3¢ exTuBHOTO
IpPUMEHEHUS

OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKHU MEYHBIX I'a30B.

CB0OOHbIE M YACTUYHO OIPaHUYEHHbIE CTPYHHBIE TEUECHUS.

OrpaHWYeHHBIE CTPYHHBIC T€USHUS. MHXEKTOp U 35KEKTOp.

Byl aBmKeHHS Ta30B B TIeYax.

[Torepu HEPTrUM NIPH JBIKEHUH T'a30B.

Koadduiment temnonpoBogHOCTH cTaneil 1 (akTOpHI, BIUSIONINE Ha HETO.

BiusiHue ycnoBuil oxaxkIeHUsI METaljla Ha €ro CBOMCTBA.

OCHOBBI TEOPHH NOJOOWSI ¥ MOJECITHPOBAHUS TEIIIOTEXHUUECKUX

Meranyprudeckast
TEIUIOTEXHHKA




CTpyKTypHBIH 3JIEMEHT

CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OrneHOuUHBIE CpeACTBa
JJIEMEHT 00pazoBaTenbHOM
KOMIMCTCHITHH MPOTrPaMMEBI
Y TEIJIOPHEPTeTUYECKHX MTPOLIECCOB H 000PYIOBAHMS.
Hasnauenue 1 kiiaccuduKanys METaLTyprHYecKuX Teden.
Ha3znauenme n o0mas cxema MpOMBIIIICHHON TIEYH.
Hcnonp30BaHne BTOPHYHBIX SHEPropecypcoB. THITE TETNIOOOMEHHHUKOB, X HA3HAUCHUE H
CpaBHHUTEIbHAS OIICHKA.
OuncTKa TFIMOBBIX T'a30B.
OCHOBBI TEXHOJIOTHH HarpeBa MeTajuia. THIOBBIE PEKUMBI HarpeBa
"TOHKHX" ¥ "MaCCHBHBIX" 3aTOTOBOK.
Oco0eHHOCTH HarpeBa KauyeCTBEHHBIX CTalel
OcHOBBI pacueTa HarpeBa "TOHKHX'" U ""MacCHBHBIX" 3arOTOBOK.
Bunpl Opaka npu Harpese MeTajula M IIyTH CHW)KEHHS TIOTeph MeTala.
Marepuarnbl, IpUMEHsIeMbIE B ITe4ax
OCHOBHBIE 3JIEMEHTH! KOHCTPYKIHUI Iedei.
OCHOBHBIE THIIBI IIJIABUIIBHBIX, HATPEBATEIBHBIX U TEPMUYECKUX ITEUCH.
OrHeynopHBIe MaTePHAbl, X OCHOBHBIC CBOICTBA.
Tennon3oNAnOHHBIE MaTEPHANbl, X OCHOBHEIE CBOICTBA.
BcmomorarensHoe 000pyJOBaHUE TTEUEH.
30. CocTaBreHre U aHAIN3 TEIUIOBBIX OAJIAHCOB IeYel, OCHOBHBIC TEIUIOTEXHUICCKHE TIOKA3aTeNN
paboTEHI Ievelt U Iy TH YHEProcOepeskeHuUs.
YmeTb - OOBSICHATH THITHYHBIC MOJICITA 33129 B
00J1aCTH METaILTYPrUYeCKOM
TEIJIOTEXHUKH; 3amaHue IpeACTaBICHO B MPUIIOKEHUH
- 00CcyXIath crioco0bl 3 HEKTUBHOTO
petienus mpo6yieM, BO3HUKAIOIIUX B
x07ie IpodhecCUOHATBHOMN
NesITeIbHOCTH;
- pacrnio3HaBaTh 3((EKTUBHOE pELICHUE
oT He3(pPEeKTUBHOTO, TIPU PEIICHUH
3a7a4 CII0KHOTO TeII000OMEHA B
paboyeM NPOCTPaHCTBE TEUH.
Bnanets - IPAKTUICCKUMHU HABBIKAMHU BapuaHnTsl 3a7aHuii Ha KypCOBOH MPOEKT 110 JucnuIuinHe Metamrypruyeckas

HCIIOJIB30BAHUA 3JICMCHTOB
MPOCKTUPOBAHUSA

- HaBBIKAMHU ¥ METOJMKaMH 0000IICHUS .

Ppe3yJIbTaTOB IIPOEKTUPOBAHUS § Pac | Tem Tun Tem Ha | Bmarocopepxanwue,r/ | Koa Termn | PasN
- crioco0amM# COBEPIIEHCTBOBAHUS g | xon | me- Haca | Torum | mepa | Biue M ¢bou- | ora ep
npodeccuoHaTLHBIX 3HAHUN U YMEHUH Z | Ayr | pary | Okn BO - HU Ho | Tlpu Bo3g | uuweH | crop siuey
MIPOCKTUPOBAHMUSI ITyTEM HCIIOIH30BAHUS T § B, | pa Typa | € Me | pomH | yxa T aHus | Ku

TCIIJIOTEXHUKA
Pacuer BO3AYXOHArpeBarejst ,Z[OMCHHOﬁ neuun




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
BO3MOXKHOCTEH MH(POPMAIIMOHHON M’/ | momo Oy | vH | oro pacx
cpenpl. MH | TpeB BO31 | Thbs | oro | rasa ona cMmec
H a yxa , ras BO31 | H
BO3[ Ha MH | a yxa TOTLI
yxa BXOJT /M? WB,
eB
Haca M
TIKY x/M
350 | 1200 | Baou | Homr | 115 |0.32 | 32 19 15 123 | 52 04 3
0 Hast az+mp
BHU | wup.ra3
-12-2
260 | 1230 | Bmou | Hom.r | 140 03| 25 | 40 25 1.2 8.0 04 4
0 Hast az+mp 4
BHU | wup.ra3
-12-2
310 | 1170 | Ilps Hom.r | 130 03 | 35 25 18 125 | 51 60x6 | 3
0 MOyT | a3z+mp 5 0
OJIGH | Wp.ras
330 | 1150 | Baou | Hdom.r | 100 03 | 30 35 23 122 | 52 04 3
0 Has az+mp 7
BHU | wup.ra3
-12-2
350 | 1220 | dac Hom.r | 110 03 | 35 35 19 1.2 5.0 55x5 | 4
0 OHHA | a3+mp 9 5
sI- up.ra3
HK-
2
360 | 1150 | dac Hom.r | 125 03 | 28 32 25 124 | 51 65x6 | 3
0 OHHA | asz+mp 6 5
- up.ras
HK-
2
290 | 1190 | Pe6p | Hom.r | 120 03 | 25 30 20 124 | 53 65x6 | 3
0 ucTa | as+mop 2 5
- up.ra3
K-
2H




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
8 300 | 1220 | Ilps | Jdom.r | 180 03 | 23 28 20 121 | 53 60x6 | 4
0 MOyT | a3z+mp 3 0
ONIbH | Wp.ra3s
9 500 | 1200 | Buou | Hdom.r | 100 04 | 33. | 135 | 25 125 | 51 04 4
0 Has az+mp 3 7
BHUM | wp.ra3
-12-2
1 360 | 1150 | dac Hom.r | 125 03 | 25. | 973 | 25 1.2 51 65x6 | 4
0 0 OHHA | a3z+mp 2 2 5
- up.ras
HK-
2
1 290 | 1180 | dac Hom.r | 150 02| 30 | 25 20 125 | 5.0 55x% | 3
1 0 OHHa | asz+mp 9 5
s- up.ras
HK-
2
1 270 | 1250 | dac Hom.r | 150 03] 30 | 25 18 122 | 52 55x5 | 4
2 0 OHHA | a3+mp 5 5
- up.ras
HK-
2
1 270 | 1000 | dac Hom.r | 110 03 | 33. | 185 | 14 1.2 4.8 65x6 | 4
3 0 OHHA | a3+mp 1 7 5
- up.ra3
HK-
2
1 380 | 1230 | dac Hom.r | 120 03| 33. | 185 | 18 123 | 49 55x% | 4
4 0 OHHA | a3+mp 9 7 5
- up.ras
HK-
2
1 230 | 1170 | Pe6p | Hom.r | 130 02 | 40 | 30 18 122 | 49 65x6 | 4
5 0 ucTa | as+mop 7 5
s- up.ras
K-
2H




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
TernoBoil pacyer pereHeparopa
B Temnep Cpenuss Bun Makcuma Temnep Cpenn | Tun Pasy
ap | arypa TeMIieparypa | TOIUIMBa JbHAS aTypa uit Hacajak | p
Wa | BO3QyXa | IOXOTpEBa TEIUIOBAs npoaykr | ko3pd | u sTaet]
HT | Ha Bo3ayxa, C Harpyska OB HIHACH U, M
BXOJIC B neyy, CrOpaHH | T
perexnep MBt sl Ha pacxo
atop, C BXOJZ€E B na
pereHep | BO3OyX
arop, C aB
perene
parope
1 20 970 IMpup.raz+1 | 46.9 1570 1.44 Kayne | 1609
5% Ma3zyrta pa 60
2 25 1000 [Mpup.raz+2 | 44.4 1520 1.46 IMerep | 1209
0% mazyrta ceHa 20
3 30 1050 Ipup.raz+2 | 46.0 1560 1.48 Cumen | 165
5% Ma3zyTta ca 65
4 35 1110 IMpup.raz+3 | 48 1500 1.50 Bpyck 1403
0% ma3zyta oBast 40
5 40 950 MMpup.raz+1 | 50 1560 1.3 Kayne | 1003
5% Mma3yta pa 00
6 45 1050 MMpup.raz+2 | 48.1 1490 1.34 Ietep 1203
0% mazyta ceHa 20
7 50 1100 pup.raz+2 | 53.1 1480 1.36 Cumen | 1407
5% Mma3zyta ca 40
8 55 1000 Mpup.raz+3 | 55.5 1530 1.38 Bpyck 1003
0% mazyTta oBast 00
9 20 1150 IMpup.raz+1 | 58.2 1570 14 Kayne | 1203
5% Masyrta pa 20
10 | 25 950 Ipup.raz+2 | 54.3 1520 1.44 Ierep | 1404
0% mazyTta ceHa 40
11| 30 1000 IIpup.raz+2 | 56.5 1560 1.46 Cumen | 1003
5% Masyrta ca 00
12 | 35 1050 IMpup.raz+3 | 48.1 1500 1.48 Bbpyck 120
0% ma3zyta oBast 20
13 | 40 1100 IIpup.raz+1 | 53.1 1560 1.50 Kayme | 1403
5% Mmasyrta pa 40
14 | 45 980 ITpup.raz+2 | 55.5 1490 1.3 Ietep 1003




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
0% mazyTta ceHa 00
15 | 50 950 Ipup.raz+2 | 58.2 1480 1.34 Cumen | 120x1 11
5% Masyta ca 20
16 | 20 1000 IMpup.raz+3 | 54.3 1530 1.36 Bpyck | 140x1 12
0% ma3zyTa oBast 40
17 | 25 1050 IMpup.raz+1 | 56.5 1570 1.38 Kayme | 100x1 9
5% mazyra pa 00
18 | 30 1100 Ipup.raz+2 | 48.1 1520 1.4 ITerep | 120x1 10
0% mazyTta ceHa 20
19 | 35 980 Ipup.raz+2 | 53.1 1560 1.44 Cumen | 140x1 11
5% MmazyTa ca 40
20 | 40 1000 Ipup.raz+3 | 55.5 1500 1.46 Bpyck 100x1 12
0% mazyTta oBast 00
21 | 45 1050 IMpup.raz+1 | 58.2 1560 1.48 Kayme | 120x1 9
5% MazyTa pa 20
22 | 50 1100 Mpup.raz+2 | 54.3 1490 1.50 [etep 140x1 10
0% mazyrta ceHa 40
23| 20 950 Ipup.raz+2 | 56.5 1480 1.3 Cumen | 100x1 11
5% Ma3zyrta ca 00
24 | 25 1000 [pup.raz+3 | 44.4 1530 1.34 Bbpyck 120x1 12
0% ma3zyTa oBas 20
25| 30 1050 IMpup.raz+1 | 46.0 1480 1.36 Kayne | 140x1 9
5% Ma3syrta pa 40
3Hath 1. yCTpO#CTBO M MPUHITUT pabOTHI Ilepeuens meopemuueckux 60nPOCO8 K IKIAMEHY: IInanupoBanue
HOBOTO MCCJIEZI0BATEILCKOTO O0paboTka pe3ynbTaToB u3MepeHnid OCHOBHBIE BOMPOCHI MAaTeMaTHYECKOH O0OpabOTKH pe3yNbTaToB | JKCIEPUMEHTa
o0opyoBaHust U IPUOOPOB U3MEpeHUit
2. OCHOBBI KOPPEJSLMOHHOTO, OmuOKK NPUOIKESHHBIX BEJIMYMH. 3HAK OIIMOOK MPUOIMIKEHHBIX BEJIMYNH
JMCTIEPCHOHHOTO M PErPECCHOHHOTO Kraccudukanms npubnmkeHHbIX BennarH. CiydaiiHble M CHCTEMaTHYECKHE OIIHOKH.
aHaJIN30B Uuncno BepHBIX 3HAKOB NPHONMKEHHBIX YHCENl B 3aBHCUMOCTH OT BEJIMYMHBI MX OTHOCHTEJIHLHOMN
OLIHMOKH
OCHOBHBIE IHCTBUS ¢ MPUOIMKCHHBIMU YHCIAMU. Maible BeMYHMHbI PAa3IUYHbIX MOPSIKOB
®opMynbl Ui NPUOMMKEHHBIX — BhYHCIeHMH. OmmOka CyMMBI, pPasHOCTH, HPOM3BEACHUS
MPHUOJIMHKEHHBIX YHCeT
YMeTb 1. IpaKTHYECKU IPUMEHUTD 3HaHUA 10 | [lepeuens npakmuuecKkux 60npocos K IK3ameny:

0COOEHHOCTSIM DKCILTyaTalin
puOOPOB U 060PYIOBAHHSA
2. IIPOBOANTH ONITUMHU3AITUIO

OO1mmue npaBuIa BEIYUCIUTEIBEHOTO MTPOLIecca ¢ MPUOIKEHHBIMH YHCIIAMH
Omm6xu pynkimn. Obmast Teopust omudoKk. OCHOBHBIE 3a7]a4l TEOPUH OIIHOOK

Ommbka GyHKIMH OTHON M BYX HE3aBHCHUMBIX NIEPEMEHHBIX.




CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1IcHOYHBIE CPECTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIMCTCHITHH MPOTrPaMMEBI
TEXHOJIOTUYCCKUX MPOIIECCOB U CBOUCTB | Omnbka (yHKIMH HECKOJIBKAX HE3aBUCUMBIX TIEPEMEHHBIX
MaTepHaoB Omnpenenenne omnOOK aprymenToB. OOparHas 3a1a4a TeOpUH OLINO0K
3aKkOoH HOPMAIBHOTO pacIpeleNieHus CIydaiHeIX BedwdnH. CiydaifHple SIBICHHS H WX OOImas
KJ1accu(UKaIs
Bnanets 1. HaBBIKAMU OpraHHU3aluy NpoBeacHus | - OLEHKa U OTCEB MOTPEIIHOCTEH PE3yIbTATOB OMBITOB.
HAYYIHBIX UCCIICTOBAHUS - 3aKOHBI pacIpeeNieHIsI ¥ YACIOBBIE XapaKTEPUCTUKHU CIYJaHBIX BETUYNH.
2. HaBBIKAMU TUIAHUPOBAHUS - AnImpoKCHManus 3KCIIEPUMEHTAIBHBIX JaHHBIX. DYHKIWS MakeTa MPUKIAJIHBIX porpaMM Microsoft
9KCIIEpPUMEHTA TIPH ITOUCKE Office Excel «Iloxbop mapamerpa
ONTUMAIIEHBIX YCIIOBHI
3HaTh COBpPEMEHHBIC METOMBI TECOPETHIECKOTO Bonpocwt 0na nposedernusn mexyueco Konmpoas u umo2o08ot MonemupoBaHue
1 SKCIIEPUMEHTAIFHOTO HCCIICIOBAHUS ammecmayuu 8 popme 3K3aMeHa MIPOIECCOB B OOBEKTOB
MIPOIIECCOB B OOBEKTOB B METAJLTYPTUH Ymo nasvisaemcs mooenvro? B METAJUTypTrHA
Kaxoewl ocobennocmu mamemamuyeckou mooenu?
Kaxue bvieatom mamemamuueckue mooenu (no yeau co30anus, no NPUHYUnY noCmpoenus)?
B yem cywpnocmo popmanuzoeannozo nooxooa npu noCMpoeHuyu Mamemamuieckou
Mmodenu?
YmeTh MIPOTHO3UPOBATH BO3MOKHOCTb IIpumep nabopamophoii pabomuil.
pelIeHNs HHXXEHEPHBIX 3a/1a4 B C ucnonwv3osanuem Memooa MamemMamuyecko20 MOOEIUPOSaAHUsL U3YUUMb GIUSHUE HA ONUHY JIVHKU
MeTaJUTypriH AHCUOKO20 MEeMAILNA 8 CISIO0B0U HENPEPLIBHOIUMOT 3A20MOBKe 08YX (PAKMOPO8: MOIUUNHBL OMAUBAEMO
3a20MO8KU U MeMnepamypvl Memaia 8 npomexcymoyrom xosue MHII3.
Bnanets METOJaMH MCCIIeIOBAHUS U Ipumep 3a0anus k 1abopamophoti pabome.
CIOCOOHOCTBIO OOBSICHSITH €ro Tun MHJI3 — kpugonuneunas.
Ppe3yJbTaThl HPUMEHHUTEILHO K Pasmeper nonepeunozo ceuenus nenpepvi6HOIUMOL 3A20MOBKU.
poeCCHOHATBHOM e TeTbHOCTH moawuna — 210, 220, 230, 240, 250 mm;
wiupuna — 1350 um.
Mapka cmanu — 10XCH/].
Benuuuna nepecpeea memanna 6 npomesicymoynom Koguie Ha0 memnepamypou IuKeuoyc —
10, 15, 20, 25, 30 °C.
3HaTh OCHOBHEIC ITOHSATHUS U 3aKOHBI OCHOBHBIE TOHATHS TEPMOTUHAMUKH. Om3nuecKkas XUMHAS

(du3nvecKoil XuMun

[epBrrit 3akoH TepmoanHaMUKH. [IoHATHE O TEIIOBOM 3 deKTe, TeIUIOTH 00pa30BaHUs, TOPEHHS,
pacTtBopeHwus, pa3oBbIx nmpeBpamennii. 3akoH ['ecca. PacueTs! o 3akony ['ecca.

Bimmsiaure Temmepatypsl Ha TEIUIoBOH 3 deKT.

3akon Kupxroda. Pacuers! TeroBsix 3¢ dektoB no 3akony Kupxroda.

Bropoii 3aKk0H TEpMOJAMHAMUKH.

TepmonuaaMudeckre QYHKINN, XUMUYECKHAN TIOTCHIINAII, O0IIHe YCIOBHUSI PABHOBECHS CHCTEM.
Oueprus [ m606ca u sHEpTHUs ['eTbMTobIIa Kak KPUTEPUH, ONIPEIEISIIONINE HATIPABICHUE U MTPEIel
MPOTEKaHUsI MPOLECCOB B HEU30JIUPOBAHHBIX CHCTEMAX.

IonsTHE 0 Pa30BOM paBHOBECHH, OCHOBHBIC ompe/iesicHus pa3oBoro papHoBecus. [Ipasmio das3




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

I'n66ca, ero npuMeHeHHe.

®da30B0€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Knaysnyca-Knaneiipona, pacuers
OCHOBaHHBIC Ha 3TOM ypaBHEHHE.

YcnoBus XUMHYECKOTO paBHOBECHS. 3aKOH ASHCTBYIOMINX Macc (TepMoanHamudeckuit). KoncranTta
XMMHUYECKOTO PAaBHOBECHS.

Buzp! koHCTaHT paBHOBECHs. PaBHOBECHS B T€TEPOT€HHBIX CHCTEMAX.

BnusiHue Temneparypsl Ha KOHCTAHTY PaBHOBECHS.

HampasneHnune peakuuii B 3aKpbITBIX CUCTEMaX. Y PaBHEHHE U30TEPMbI XUMUYECKOM peakuuu BaHT-
Todda, ee mpakTHueckue NPUIOKEHHS. Y paBHEHUE N300apbI-U30X0PhI peakiuu. MeToasl pacyera
KOHCTAaHTbI PABHOBCCHUA.

[IpaBuno Jle-IllaTenbe, ero npakTuueckoe npuMeHeHre. BiiusgHue naBieHus Ha MOJ0KEHUE
paBHOBECHS.

Onpenenenue NOHATHA “pacTBOp”’. CrIOCOOBI BHIPAXKEHUS COCTaBa PACTBOPOB.

BrusiHue paznuuHbix (aKTOPOB Ha PaCTBOPUMOCTb.

Monenu pacTBOpOB: HJealbHBIE (COBEPIICHHBIE) 1 OECKOHEYHO pa30aBIeHHbBIE PACTBOPHI, NX OTINYHE
OT peasbHBIX PacTBOPOB.

3akonsl Paymns u 'enpu. [TaprmansHble MOJSIDHBIE BEJIMUUHBI, UX OIPEICIICHHE.

CBoiicTBa pa30aBIEHHBIX PACTBOPOB HE AIEKTPONINTOB. JlaBiIeHHe napa HaJl pacTBOPOM, TEMIEepaTypa
KUICHUS U 3aMEp3aHusL.

VYmMers

OIIpeALIATh TCPMOAMHAMUYCCKHEC
XapaKTCPHUCTHUKH XUMHYICCKUX pCaKHI/Iﬁ

BeinoJsiHenue adoparopnoii padorsl Nel OnpezneneHue HHTErpaibHON TEIIOTHI PACTBOPEHUS COJIU.

Bnagers

METOAaMHU MPECACKa3aHUs NPOTCKAaHUA
BO3MOXXHBIX XUMHUYCCKHX pGaKI_[I/Iﬁ

JOMAIIHEE PACYHETHO-TPA®UYECKOE 3AJAHUE Nel
Uccnenosanue 1
JIJIst peakiuu BBITIOTHUTH CIICAYIOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEPATYpPhl BEIHMYUHEI Teru1oBoro 3 dexta \H®, = f(T) n
usmeHenus sutponuu ,S°, = f(T).
1.2.Beruvciuts Benuaussl ACp, AH: 4S°;, 4G°; n InK|, mpy HECKONBKUX TeMmIepaTypax, 3Ha4eHHs
KOTOPBIX 33Jal0TCS TEMIIEPATYPHBIM HHTEPBAJIOM U IIaroM teMmepatyp. IloaydeHHbIe 3HaUeHUS
HCTIONB3YIOTCS IpU NocTpoeHuH rpaduxos B koopauHaTax ACp—T; \H —T; 4S°% —T; 4G° — T u InK,
- UT.
1.3.Tlonb3ysce rpadgukom InK, — 1/T , BeiBecTn npubmxennoe ypasnenue suaa InK, = A/T + B, rae
A, B — mocTosiHHBIE.

3HaThb

OCHOBHBIE TEPMHUHBL, OIIPEEIICHHUS,
TEOPEMBI U MOHATHUSI MATEMAaTUIECKOU
CTaTUCTHKU B METAJLULYPrUu;

MeToabl OLleHUBaHUsI TApaMEeTPOB
HEU3BECTHOI'O PacCIpeIeICHUs
reHepalbHONH COBOKYITHOCTH

Ilepeuenv meopemuueckux 60npPoOCo8 K IK3IAMeny:

1.Yto Ha3biBaeTcs CTATUCTUKON?

2. [IpuMeHEeHNE MaTEMAaTUIECKOM CTATHCTUKU B 00JIACTH METaLTypTruu?
3. Kak kimaccuduuupyroTcst HorpenHocTu?

4. Yro Ha3BIBAIOT aOCOIOTHOHN IMOTPEITHOCTHIO?

5. Yto Ha3bIBAIOT OTHOCUTENILHOM MOTPENTHOCTHIO?

Maremarmnueckas
CTaTHCTHKA B
METaJUTYprix




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
IIPOU3BOJICTBEHHBIX JTaHHBIX U 6. UTo Ha3bIBAIOT NPUBEIECHHOMN MOTPEIIHOCTHIO?
IIPOBEPKU UX CBOMCTB; 7. Yto Takoe “npomaxu’?
8. UTo Ha3BIBAIOT KJIACCOM TOYHOCTH mprbopa? UTo 03HAYaeT €ro YHCIeHHOEe 3HaueHHe?
9. Uro Ha3bIBaIOT ONMCATENBHON CTATUCTUKON, KAKHE CTATUCTHIECKUE (DYHKIIMH BKIIOYCHBI B 3TOT
TepMUH?
10. Kak ompenenuts cpeHee 3HAYCHHE TSI HEMIPEPHIBHON M TUCKPETHON BETUINHBI?
11. Yro Takoe MaTeMaTHIECKOE OXKHUIAHUE?
12. HopMmanpHBIi 3aK0H paciipeeseHus (MaTeMaTHdecKuii U rpaduaeckuii) Bu?
13. Yto Ha3bIBaeTCs nucnepcueii?
14. Uto Ha3bIBAIOT CPEIHEKBAIPATUIECKUM OTKIOHEHHUEM?
15. Yro Ha3pIBatOT MOJIOM?
16. Uro Ha3bpIBalOT MeUaHOMN?
17. Kakue BU/IbI CBSI3M MEXKAY NapamMeTpamMu ObIBatoT?
18. Uto Ha3pIBAIOT CTOXACTUYECKOI CBA3BIO?
19. Yto Ha3bIBaIOT KOBapHaLMen?
20. Yo Ha3bIBAIOT KOppesuuein?
21. [1apHasg U MHOKECTBEHHAas KOppesaus?
22. Kak onpeaenuts k03 uiiuerT koppemnsmaun?
23.YucneHnoe 3HaYcHAE KO QUIICHTA KOPPEIAIUHU?
24. Yto Ha3bIBAIOT perpeccueii?
25. ITosicHATe IPUHLIUI METOJ1a HANMEHBIITNX KBaApaTOB?
26. YpaBHeHHe perpeccuu 1 K03()(GUIUEHT annpoKcuManumn?
27. Ypasaenue quHuu Tperna u ko3dduiiuert annpoxkcumaryn?
28. Uto Ha3bIBalOT KpuTepruem Dumepa?
29. Uro HazpBaroT kputepueM CThiofeHTa?
B8.30. Kak BbInoHsETCS MPOBEPKA CTATUCTHIECKUX THIIOTE3 HA aJICKBATHOCTh
YmeTs CocTaBiATh W pemaTh pa3InyHbIe IIpumepnole npakmuueckue 3a0anusn 01a IKIAMEHA '
CTaTUCTUYECKUE 3a]1a4H; - BBIMIOJIHUTD 3aJJaHue OTpaHUYeHU (YCIIoBUil) BBeJeHneM OapbepHOi, mTpadHON QyHKINY;
CrpynnupoBaTh JaHHbIE JI000ro | - 00pabaThIBaTh MAacCHB JAHHBIX KOHBEPTEPHBIX IUIABOK, CIPYNIUPOBATH JaHHBIE,  BBISIBUTH
o0bema u MIPE/ICTABUTh UX | KOPPEISIMIO MEX/y 33/IaHHBIMHU MTapaMeTpaMH JaHHBIX
BU3yallU3alyIo, IIPOBECTU
JECKPUNTHBHYIO CTaTUCTHUKY o
HUMEIOIIUMCS] JaHHBIM
Bnanets HaBbikoM npakTU4YecKoro aHaau3a Ilepeuenv meopemuueckux 60npPoOCo8 K IK3IAMeny:
CTaTUCTUYCCKUX TAHHBIX UL PCLICHUA - UcHonb3ys naker «OnucarenbHas CTaTUCTUKAY, IPOAHAIU3UPOBaTh BEIOOPKY U3 1300 miaBok
TEXHOJIOTUYECKHUX 3a1a4 B KKI]
3HaTh - KIacCH(pHKAIHIO U OOIIyI0 OCHOBHOE ¥ BCIIOMOTraTesbHOe 000pyI0BaHNE, HCIIOIE3YEMOE TIPH POU3BOJICTBE YEPHBIX METAIIIOB IIpousBoacTBeHHas -
XapaKTEePUCTUKY METAIITYPrHYECKUX OcobeHHOCTH PabOTH OCHOBHOTO M BCIIOMOT'aTeIbHOTO 000PY/10BaHUS MIPAKTHKA MO
arperaros; IToxazarenn 3¢ pexTHBHOIT pabOTHI OCHOBHOTO M BCIIOMOTATEIEHOTO 000PYIOBaHHS MOJY9IECHHUIO




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITNH IPOrpaMMBbl
croco0bI 3 HEKTUBHON pabOTHI Crioco0b1 oBbITIeHUs 3)(HEeKTUBHOCTH PaObOTH OCHOBHOTO U BCIIOMOTATEILHOTO 000PYIOBAHUS IS npo¢heCCUOHATBHBIX
METaJUTyprUueCKUX arperaToB MIPOM3BOJICTBA YEPHBIX METAJIOB YMEHUH U OMbITa
YMeThb OLIEHUTh U MPOAHAIU3UPOBATh O06ocHOBaHME PE3YIBTATOB COOPA MPAKTHUCCKUX JAHHBIX U CIIOCO0A UX 00pabOTKH. npodeccHOoHaNbHOI
pE3ynbTaThl, IIOIYYEHHBIE ITyTEM MeTtoxb! 06pabOTKU MPOU3BOACTBEHHBIX JaHHBIX NMEATCIBHOCTH
HMHXEHEPHBIX PACUYETOB; CriocoObl ONTUMH3ALUU U COBEPIICHCTBOBAHMSI IPOLIECCOB MPOU3BOACTBA YEPHBIX METAIIIOB
BBHIOMPATh PALMOHAIBHEIE CIIOCOOHI AHann3 TeXHOJOTHYECKON IOCIEOBAaTEIFHOCTH MPOU3BOACTBA YepHBIX MeTaiuioB Ha [TAO «MMKy,
MIPOU3BOJICTBA U 06p8.60TKI/I YEPHBIX U BBISIBJICHHUE JOCTOMHCTB M HEIOCTAaTKOB MPOILIECCOB
LIBETHBIX METAJIJIOB
Bnagets MOJTyIEHHBIMH TEOPETHUECKUMHU AHanu3 TEXHOJIOTMYECKOH MOCIEeN0BaTEIbHOCTH TPOU3BOJACTBA YepHbIX MeTauioB Ha [TAO «MMK»,

3HAHHAMH IS TIPAKTHYECKOTO
pELIeHHS 3a1a4 IPOU3BOICTBA;
OPHHLIUIAMH Pa3paboTKH U
MPUMEHCHUSA 3KOJIOTUYECKU
0€30IacHBIX TEXHOJIOTHIECKIX
MPOIECCOB MPOU3BOCTBA
METaUTyPrHIeCKOl MPOAYKIIUIL
000011IeHneM U aHAJIM30M HH(POPMAIUU

BBISIBIICHHE JOCTOMHCTB M HEJJOCTATKOB IPOIIECCOB
OCHOBHBIE BPEIHOCTH U OIIACHOCTH TP IMPOU3BOICTBE YSPHBIX METAIIOB

Buer aBapuit 1 HeCYaCTHBIX CIIy4aeB MPH MPOM3BOJACTBE YCPHBIX METAIUIOB, CIIOCOOBI PEAYIPEKICHIS
MeTtoauka IpOX0XKACHUS TEXHUKH 0€30IaCHOCTH

OIIK-5 CIIOCOOHOCTHIO NpUMEHATH B l'[pa](Tﬂ‘leCKOﬁ ACATECJIbHOCTU NIPUHIHUIIBI PAIITUOHAJTBHOT0 HCITOJB30BAHUS MIPUPOAHBIX PECYPCOB U 3alIIUTHI mcpymalomeﬁ cpeabl

3HaTh OCHOBHBIE HCTOYHHUKH U (QaKTOPHI Ha3zoBwure 3Tansl co3ganus 6€30MaCHOTO KU3HEHHOTO MPOCTPAHCTBA
(U3MYECKOro, XUMUIECKOTO Kakue npakTudyeckne penieHus IpUOPUTETHBI IPH PEATN3alMi CUCTEM 3aIHTHI OT OTACHOCTEH?
OMOJIOTMYECKOTO 3arpsi3HEHUs DopMBbI TPYAOBOI! IEATEILHOCTH M SHEPTETHUECKHE 3aTPAThl YSJIOBEKA.
OKpYXaIolIel cpelibl, NX BIMSHHUE Ha JlelicTBre mapamMeTpoB MUKPOKJIMMATa Ha YeJIOBEKa.
atMmocepy, runpocdepy, Ho4By 1 Bnusiaue ¢usmueckoil Harpy3Kku Ha (YU3HOJIOTHIO YeJIOBEKa.
YeJI0BeKa.
YmeTb pas3nuuarh pU3HIECKue, IIpakTuyeckoe 3aganue
XuMudeckue.Guonornueckue pakrops | B momemrennn, pazmepom 4x10x4 M3, ycTaHOB/ICHO TPH OIMHAKOBBIX KOMITHIOTEPA (CHCTEMHBII GIIOK 1
UX TapaMeTpsl U 00CYKAaTh CIOCOObI MOHHTOP, pa3MepoM |3 1roiiMOB, IPH TIOCTOSTHHOM BKJIIOUEHHN). 32 KaXK/IbIM KOMIBIOTEPOM paboTaeT
3aIIATHI OT HUX TEXHIYECKUMH, onuH oneparop (pusmueckas Harpy3Ka — Jierkas). Takke B TOMEIIEHHH HaXOIATCS: HACTOIBbHBIN
OpraHu3alMOHHBIMU U Ja3epHBINA IPUHTEP, CKaHep, Gakc 1 OQUCHBIN KOMUPOBAIBHBIN ammapart (B CISIIEM PEXUME).
YIPaBICHIECKUMHU METOIaMH. [TpuTOYHO-BHITSKHAS €CTECTBEHHAS! BEHTHIIALNS OCYIIECTBISIETCS Yepe3 OKOHHBIE TIPOEMBI
(Temnepatypa HapykHOTO Bo3ayxa 18 °C) u pemeTku BEITSHDKHBIX IIaXT (3KaJ03U C YTIIOM OTKPBITHS
30°). Ilepemaa BBICOT MPUTOYHOTO U BBITSHKHOTO OTBEPCTHI OKOJIO 1 M.
[TpuHuMast, 9TO ONTUMAIEHBIM YCIOBHUSAM paboThI OIiepaTopa COOTBETCTBYET Temmeparypa 22 °C,
OIIPEIeTINTh: HEOOXOAUMYIO IIPON3BOIUTEIILHOCTD (PacXo/1) MPUTOYHO-BBITSHKHON €CTECTBEHHOM
BEHTWJISILIMH, TUIOIIA/Ib BBITSHKHBIX IPOEMOB U KPAaTHOCTh BO3/lyX000OMeHa.
Bnanets METOJUKAMHU U3MEPEHHsI Pa3IMYHbIX KomnuiexcHble 3axanus:

be3onacHocTh
JKM3HENEATEIbHOCTH




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
(haKTOpOB M CIOCOOAMU OLICHMBAHUS PACYET IIOJIMT'OHA TKO
9THX (haKTOPOB Ha OKPYKAIOIIYIO
cpeny. 3ananue: PaccunTaTh MOJUTOH TBEPBIX KOMMYHAIBHBIX OTXOZOB IO HCXOIHBIM JaHHBIM,
TIPUBEJICHHBIM B Ta0I.3.
Tabmuma 3
VicxonHsle nanHble (BapHAHTHI)
Ne BapmanTa T, mer N, gen N,, gen Hnl, M
1 20 350000 500000 20
2 20 1300000 2000000 40
3 25 280000 450000 25
4 18 630000 1000000 30
5 22 410000 800000 30
6 25 250000 520000 20
7 20 1100000 1800000 35
8 18 800000 1100000 30
9 19 425000 630000 30
10 22 370000 530000 30
11 23 1600000 2200000 40
12 25 1025000 1500000 40
13 20 220000 390000 20
14 18 420000 610000 25
15 18 550000 950000 25
16 22 1310000 2000000 40
17 22 355000 940000 20
18 25 820000 1300000 30
19 20 225000 475000 20
20 18 510000 975000 25
21 20 1400000 1900000 40
22 23 345000 420000 20
23 22 660000 1400000 25
24 25 1250000 2300000 40
25 25 440000 710000 25
3HaTh OcHoBoroNIararonye 3akoHel MpUposl: | Brimonanenne naboparopHoii paboTsl «BusyanbHas OlleHKa peaknny XBOMHHOTO Omaia U MENOYHOCTH Okomnorus

MPHUHIUIIEl OpPTaHW3allMd W Pa3BUTHA
ouocdepsl, €€ CTPYKTYpy; NPHUHIUIIBI
OpraHW3allUy, Pa3BUTHS, YCTOWIHUBOCTH,
CTPYKTYpY OMOT€OIIEHO30B.

33.KOHBI BSaHMOHeﬁCTBHﬂ JKUBBIX

CHEra ropoioB qepHoﬁ METaJLIyprun», ¢ia4a T€OpuUM 1o T€Mam: «DKOJIOTHYECKOe 30HHUPOBAaHUC
MMPOMBIIUICHHBIX TeppPITOpHﬁ», «OCHOBBI (I)I/ITOIIGHOJ'IOFI/II/I», «IKOJIOTHUECKHI MOHUTOPUHI»




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

OpraHU3MOB U UX COOOIIECTB CO CPeOi
OOUTAHUS; MPHUHIUIBI PAUOHATEHOTO
TIPUPOIOIOIF30BAHUS W TEPCIICKTHUBHI
CO3JaHUsI DKOJOTHMYECKH O€30MacHbIX
TEXHOJIOTHM.

CoBpeMeHHbIE TPOTPAMMBI U MPOCKTHI
9KOJIOTHYECKOTO MOHHTOPWHTA CPEIBI
oOHTaHHA.

Vmers

I'paMOTHO BECTH OHOMHANKALIMOHHBIC
HaOJIOAEHUsIT B CBsI3M C  3aJadaMu
9KOJIOTHYECKOTO ~ MOHHTOPHHTA U
TpaMOTHO OLICHUBATh 10CJIeACTBUA
cBoei npodeccHoHaNbHON
JeSITEBHOCTH.

IIpumensaTh METOABI PaLMOHAIBHOIO
[PHUPOJONOIB30BAHUS U CO3JAHUS
YCTOWYMBBIX ~JKOCHCTEM Ha  JTame
POCKTHPOBAHUSI 3enEHOT0
CTPOUTENBCTBA.

Brimonnenne nabopaTopHoit paboTs! “BusyanbHas OMOMHIUKALUS 3arpsi3HEHUS aTMOC(epbI ¢
MIOMOIIBIO BBICIINX PACTCHUH B ITOJICBBIX M KAMEPAIbHBIX YCIOBUSIX M OTBETHI IO TEMaM: «METO/IBI
PalMOHATIBHOTO NPHUPOIOTIONB30BaHMS AJIS CO3JAHNUS YCTOMYMBBIX 9KOCHCTEM C IIOMOIIBIO 3eIEHOT0
CTPOUTENHCTBAY

Bnagers

[IpakTrnaeckumMu HABBIKAMH o
OTIPENICIICHUIO YPOBHEHW BO3IEHCTBUSA
AHTPOITOTCHHBIX (akxTopoB Ha
9KOCHCTEMEI,

MeTtogaMu  METOIBI  PaIlIOHAIBEHOTO
MPUPOJIOTIOIB30BAHUSL  JJISl  CO3AaHUs
YCTOMYMBBIX OKOCUCTEM Ha 3Tare
IIPOEKTUPOBAHUS 3€JIEHOTO
CTPOUTEJIBCTRA.

Cnocobamu MUHAMH3aLUH
HEOJIaronpusATHOTO  BO3JIEHCTBUS  Ha
OKpYXAIOUIYI0 TPUPOJHYIO Cpeay W
3JI0POBBE YEIOBEKA

BrimonHenue nmabopaTopHOit paboTh! «AHAIN3 HEKOTOPBIX 3arpsA3HSIONINX aTMOoc(epy BEIIECTB ¢
nomombto I'X-1»u oTBeTHI 10 TeMam: «ATMocdepar, «'100anbHbIe TPOOIEMBI SKOJIOTHI

OIIK-6  cnmoCOOGHOCTBIO HCIOJIB30BATH HOPMATHBHBIE IPABOBbIE JOKYMEHTHI B CBOeii NpodecCHOHATBHOM AeATeIbHOCTH

3HaThb

— pOJIb IpaBOBOH MH(POPMAIIUH B
Pa3sBUTHH COBPEMEHHOT0 O0IIeCTBa U
podeCcCHOHANBEHOMN NESITebHOCTH;
— BHIbI HCTOYHHUKOB ITpaBa

IIpumepHbIe BONPOCHI K 3a4eTy

[TonsiTe u cymHoOCTh IpaBa.

Ucrtounuku npasa.

Cucrtema 3akoHoarenbeTBa Poccuiickoit denepanuu.

IIpaBoBenenue




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
— CHCTeMY 3aKOHOJIaTeNIbCTBA HopmaTuBHO-TIpaBOBBIE aKThI, UX BUIBI.
Poccuiickoit @enepannn OTpaciu poccHiicKoro mpasa.
YmeTs — HaXOJWUTh U aHAJIU3UPOBATh IIpumepHbIe NpaKTHYECKHE 3aJaHUS:
NIPaBOBYIO HH(OPMAIIHNIO; [Tocne pacropskenus Opaka poauteneit Auaproma XoJaKuH OblUT ocTaBiieH Marepu ['opneeoii B..
— HCIIONB30BATh NPAaBOBYIO dakTHueckH ke OH MpokuBai ¢ 6adymkol XonkuHoii P., rae 0bu1 panee nponucad. Xoskuua P.
nH(pOpMANHUIO IPH PEIICHAN pelmia IpoaaTh CBOIO KBApPTHUPY U MOMPOCHIA OBIBIIYIO CHOXY NPOIHCATh MaJbylKa y ce0s 1
KOHKPETHBIX KU3HEHHBIX CHTYyallui. 3aHATHCS, HAKOHEL, BOCIIMTAHUEM CBIHA, Ta HUKAaK HE OTpearnpoBaa.
JaiiTe NpaBoOBYI0 OLICHKY CUTYallUM. APryMeHTHPYiiTe CBOH OTBET CO CChLIKOM HA CTATBH YaCTH
1 I'pasxknanckoro kogekca P@.
Bnanets — MPAKTUYECKUMH HaBBIKaMH PaboThI co | IIpuMepHbIe mMpaKTHYECKHE 3aIaHUsT:
CIPaBOYHO-TIOUCKOBBIMU CUCTEMAMU Hcnons3ys, nanHble ceTr MIHTepHET HaiiiuTe opuInanbHble CalThl CIIPaBOYHO-TIONCKOBBIX CHCTEM
KoncynpranT Ilntoc u I'apant KoncynpranT Ilntoc u 'apanr;
Ucnone3ys, pecypchl cripaBouHO-IOMCKOBOM cucteMbl KoncyneranT [lmtoc Haliautre KoncTuTyuio
Poccuiickoit @enepanuu B OCICIHEN pEJAKLIUU;
Ucnonw3ys, pecypchbl CpaBOYHO-TTOMCKOBOM CUCTEMBI ['apaHT HaliauTe YTOJOBHBIN KOJAECKC
Poccuiickoil @enepanuu B OCIECIHEN peJaKLUU.
3HaTh — METOJAUKHU pacyeTa KOHCTPYKIIUH OCHOBHOE ¥ BCIIOMOTaTelIbHOE 000pyI0BaHNE, HCIIOJIE3YEMOe TP MPOU3BOJICTBE YEPHBIX METAIIIOB IIpousBosacTBeHHAS -
METaJNTyPrUYeCKUX arperaToB Oco0eHHOCTH pabOTHl OCHOBHOTO U BCIIOMOTaTEIBHOTO 000pyIOBaHUS MpaKTHKA 10
[Mokazarenu 3phexTHBHON pabOTHI OCHOBHOTO M BCIIOMOTATEIbHOTO 000pY/I0BaHHUS HOJIYYEHHUIO
Crioco0b! moBbInIeHUs 3GEKTUBHOCTH paOd0ThI OCHOBHOT'O M BCIIOMOTATEILHOTO 000pYI0BaHHUS IS npodeccroHabHBIX
MIPOM3BOJICTBA YEPHBIX METAJIOB YMEHHUH U OTbITa
Vmerb — OLICHUTh U TIPOAHAIM3UPOBATH OO6ocHOBaHME Pe3yIbTaTOB COOpa MPAKTHYECKUX AAHHBIX U CIIOC00a UX 00pabOTKH. npodeccuoHanbHOMI
pe3yNbTaThl, TOJYYEHHBIE ITyTEM MeTtop1 06pabOTKH TPOU3BOCTBEHHBIX JTAHHBIX JIeSITENIbHOCTH
HHEKEHEPHBIX PaCueToB; Crioco0b!I ONTUMH3AIMH ¥ COBEPIIEHCTBOBAHUS MIPOLIECCOB MMPOM3BOICTBA YEPHBIX METAILIOB
—  NOIIePKUBATh 3aJaHHBIE 3HAUCHHSI AHanu3 TEXHOJIOIMYECKOH MOCIeI0BaTeIbHOCTH MPOU3BOJCTBA YepHBIX MeTaioB Ha [TAO «MMKy,
TEXHOJIOTHUYECKUX r[apaMeTp()B; BBIABJIICHHUE JOCTOMHCTB U HEAOCTATKOB HpOLlGCCOB
— aHaANM3HPOBATb PE3yJbTATHl pabOTHI
METAJUTypru4eCKUX MPEANPHUATUH 3a
JIOITOCPOYHBII IEPHOJ
Buagers — 0000IIeHHEM W aHAJIH30M AHanu3 TEXHOJIOIMYECKOU TOCIEN0BaTEIbHOCTH IPOU3BOICTBA YepHBIX MeTa/noB Ha [TAO «MMKy,
WH(POPMALIMK, TTOCTAHOBKOW M€ | BBIABIEHHE JOCTOUMHCTB M HEJOCTATKOB IPOLIECCOB
1 BbIOOpa MyTH €€ TOCTH)KEHUS,;
OIIK-7 TOTOBHOCTBHIO BBIOMPATH CPEACTBA H3MEPEHHUIl B COOTBETCTBUM ¢ TPeOyeMoil TOUHOCTBIO U YCJIOBHAMH IKCILIyATAIUH
3HaTh TEOPETHUYECKHE OCHOBBI METPOJIOTUHY; Ilepedyenb TeOpeTHUECKUX BONIPOCOB K 3a4ETY: Mertponorus,

METOAbI U CPEACTBA USMCPCHUS
(1)I/I3I/ILICCKI/IX U XUMHUYCCKHX BCIIUYHH,

[loHsATHE M OCHOBHEIE HpO6J’I€MLI METPOJIOTHUH.
Ilonstue N3MCPCHUS.

CTaHJApTHU3AIHS U
CepTUPUKAIHS




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
METOIbI OLICHUBAHUS MOTPELIHOCTEH U Du3nuecKue BEIMUUHBI U UX U3MEPEHUs..
HEOIIPEICIIEHHOCTE! C IIPUMEHEHUEM Ixaibl u3MEpeHUN.
COBpPEMEHHBIX HH()OPMAITHOHHBIX CucrteMbl pU3UYECKIX BEITUYNH.
TEXHOJIOTUI Knaccndukamnms n3mMepeHnii.
[IpuHUIMIIBI, METOABI U METOAMKHU U3MEPEHUH.
Merpuueckas cuctema Mep.
[Tpumeps! cucteM eAnHAUL PU3UIECKUX BETHIHH.
OTHOCHUTEIbHBIE H JIOTApPU(PMUIECKUE BEITUIUHBI.
MesxnyHapoanas cuctema enuuut] (CH).
[TonsTHE U KIacCUpHUKAIMS CPEICTB U3MEPEHHUIA.
Mertposorudeckue XapakTeprUCTUKU CPEACTB U3MEPCHUH.
Hcnonb30BaHue CpeICTB U3MEPEHU.
HopmupoBanue norpeimHocTe CpeicTB U3MEPEHUM.
Kitaccel TOYHOCTH M MX 0003HAYCHUSL.
OTaloHbI U UX UCTIONB30BaHHE.
[ToHsTHE MOTPEILIHOCTH U3MEPEHUH.
Knaccugukamnus morpenrHocTel m3MepeHH.
Heo0xoanmMocTs paBoBOT0O 00€CIIeYeHISI METPOJIOTHYECKOH AETEIbHOCTH.
OcHoBHBIE TIOT0KeHUs 3akoHa PO «O0 obecrieueHnN eqIMHCTBA H3MEPCHHN.
I'ocynapcTBeHHBIN METPOJIOTUYECKUI KOHTPOJIb U HAJ30D.
KanubpoBka cpecTB H3MEpEHUH.
OTBETCTBEHHOCTH 32 HApYyIICHHE 3aKOHOAATEIIECTBA 110 METPOJIOTHH.
MesxayHapoIHBIe OpTaHU3aIUHU 110 METPOJIOTHH.
26. I'ocynapcTBeHHas cucteMa obecrieueHus enuacTsa uamepenuit (ICH).
YMmers IIPUMEHSTh CPEACTBA U3MEPEHUI IIpumepHBIe IpaKTUYECKUE 3alaHus )i 3a4eTa:
Pa3IMYHBIX (U3NYECKUX BEITHYHUH; OIeHUTh OTPEITHOCTH KOCBEHHBIX H3MEPEHUH (U3NIECKUX BETHIUH.
OCYIIECTBJISATH BBIOODP CPEJCTB Haiitu cucremaTndeckyio U CIy4aiiHyI0 COCTaBIAIONINE TOTPEUTHOCTH KOCBEHHOTO pe3yibTaTa
H3MEPEeHUil 1o 3aJaHHbIM HU3MEPEHUs CUIIBL.
METPOJIOTHYECKUM XapaKTEPUCTHKAM; OLEHNUTB NOTPEIIHOCTh M HEOIPEAENCHHOCTD PE3YIbTaTa U3MEPEHUSI.
BBIOMpPATh METOANKHN MCIIBITAHUN Onpenenuts 4eMy paBHO 3HaUEHHE U3MEPAEMON BETMUHMHBI IPU OJHOKPATHOM H3MEPEHHUU.
5. Onpenenuts pe3yabTaThl U3MEPEHUS U MOTPELUIHOCTH PE3yJIbTATOB U3MEPEHUH IPU MHOTOKPATHBIX
HPSIMBIX U3MEPECHUSX.
Bnanets OCHOBHBIMH IIpHEMaMHU MOJTyYECHHUS, [Tpumeps! 3agaHuil Ha pelIeHue 3a/1a4 U3 MpoecCHOHATBHON 001acTH, KOMIUIEKCHBIE 33/1aHHS:
00paboTKM M NPE/ICTaBICHUS JaHHBIX 1. OeHka COCTOSIHUSI METPOJIOTUYECKOT0 00eCTIeYeH s METAILTYPIrHYeCKOro 3aBOAa
HU3MEPEHUH, UCTIBITAHUI U KOHTPOJIS;
METO/IaMH TIOBEPKH U KaTMOPOBKH;
METOJaMH U3MEPEHHH, KOHTPOJIS U
HUCTIBITAHUN
3HaTh METOJIBI TEOPETHIECKOTO U [TpumepHBIE TEOpETHIECKHE BOIIPOCH IIpoexTHas




CTpyKTypHBIi [TnaHupyeMble pe3yabTaThl O0yUCHUS O11eHOYHBIE CPEICTBA CTpyKTYpHBIH 3JIEMEHT
3JIEMEHT 00pa3oBaTebHOM
KOMIIETECHIIMH MPOrPaMMBbI
9KCIIEPUMEHTATBHOTO UCCIIEI0BAHUS Dranel HAyYHOTO UccienoBanus. 11oapoOHO 00 06BEKTHOM 001acTH, 0OBEKTE U TPEIMETE JEATENBHOCTD
CTPYKTYPY HAYYHOTO UCCIIEAOBAHUS U uccienosanus. [Ipusectu mpumep.
MO3HAHHS, €r0 METOIbI U (POPMET; DTanbl Hay4HOTO HCcienoBanus. [1oapoOHO 0 TeMe uccenoBanus. [Ipusectu mpumep.
TPUOOPBI B METOAUKY TIPOBEICHUS OOGIeHayYHBIC METOIBI HAYIHOTO HCCIICIOBAHHSL.
HCCIIEJOBAHMIA. DMIUPHYIECKHE METOIBI HAYIHOTO HCCIIEIOBAHHSL.
TIPUHIMITEL, (OPMBI  METOIBI HAYYHO- Busr MoieTMpoBaHust
HCCIIEI0BATEIBCKOM JIEATENBHOCTH
YMeTh TIPOBOJIMTH KOHTPOJI, OCYIIECTBISTE [prMepHbIe PaKTHICCKHE 38 JaHHS:
0T6Op KOHTPOJIBEHO-U3MEPUTETLHBIX CoopMmynupoBarhk TeMy, aKTyalbHOCTh, THIIOTE3Y, II€J1b, 331a41, METOANKY BO3MOKHOTO
MarepHaioB, GopM U METOIOB HCCIIETIOBAHUS, €CITH 00BEKTOM HCCIIEIOBAHMUS ABIIETCS CTANEIIABUIBHOE TPOU3BOICTBO, & MIPEAMETOM
JUArHOCTUKU PE3yJIbTATOB IIPOEKTHOM — [€4b-KOBIIL.
JCATCIBHOCTH, C(bOpMyJ'II/IpOBaTI) TeMy, aKTyaﬂbHOCTL, FI/IHOTC?;y, cJib, 3aJ1a4H, MeTOHI/IKy BO3MOXKHOI'O
(hopMyITHPOBATH IETH U 3a1a49H HCCIIEIOBAHMS, €CITH 00BEKTOM UCCIIEAOBAHUS SIBISIETCS JOMEHHAS MI€Ub, a IPEAMETOM — IyThe.
HUCCIICOA0OBAaHNA, BLI6I/IpaTL METOAbI HpI/IHI_[I/IHLI JUArHOCTUKHU pe3yanaTOB HpOeKTHOﬁ JCATCIIBHOCTH.
HUCCJICOBAHMIA;
Bﬂa}leTL HaBbIKAMH UCCJICOAOBAHUA U HpHMepHLIe HpaKTI/I‘IeCKI/Ie 3a4aHus.
MAaTEMaTUYCCKUM annapaTOM I/ICCHCHOBaTI) Ka4yeCTBO )Kene3opyL[H0r0 CLIp]:}I 10 Tpe6OBaHI/IHM JOMCHIIWKOB, 1aTh peKOMeH}IaHI/II/I.
IUTAHUPOBAHMS YKCTICPUMCHTA, Bapuanr | Fe FeO | Mn S P SiO, | Al CaO | Mg I[l.n. | xpymHOC
HaBBIKAMH 00pabOTKH ONBITHBIX Os 0 n Th
MPOMBIIICHHBIX TAHHbIX; 1 56 105 | 0,5 0,82 | 0,62 | 9,6 1,2 512 | 1,3 9,56 | -8
nprueMaMu paboThl ¢ HHPOPMALHUEH; 2 55 10,2 | 0,3 | 0,08 | 0,09 [9.25 [0.1,05 |1.6,2 [2.4,2 0 -25
METOJaMU aHaln3a nHpopMaLuu B xo1e | 3 35 0 05 |3.1,1 [4.0,54 [5.28,4 |6.,5,33 |7.3,8 (8.1,26 | 14,2 | -300
podeccHOHANBHOM ACATENBHOCTH 1 4 61 2,1 0,6 0,09 | 012 | 25 0,32 | 0,8 0,1 0 5-30
CHHTE3a HeJI0CTAOIIeH HHpOpMALHH KauecTBO HCXOHOTO CHIPhS 10 TPEOOBAHUIO CTAJIEIIIABUIIBIINKOB, TIPH MOMOIIU CTaHIapTa M0A00paTh
IIMXTOBBIE MaTEPHAIIBI IS CIIETYIOMIEH MapKH CTAIH
BapHaHT 33.1 33.2 33.3 334 335 33.6 337
MapKH CTaJIH 12X25H3 15X18H3 10I2d | S355J) | S355 08r'C K60
103J1 MJIJT BIO R K2 10T
OIIK-8: ciocoGHOCTHIO CJIE0BATH METPOJIOrHYECKMM HOPMAM H NPABUJIAM, BHIOJIHATH TPEGOBAHUS HAIMOHAIBLHBIX M MEKIYHAPOAHBIX CTAHIAPTOB B
00Js1acTH NPo(decCHOHAIBLHOM JeATeJIbHOCTH
3Hath MPUHLIKIIBL M €M CTAHAAPTH3AMUN U Iepeuens meopemuueckux 60npocos K 3auemy: Mertposorus,
TEXHHYECKOTO PEryJIUpOBaHHUSI; Llenu cTanAapTH3AMNH. CTaH/IAPTH3ALUS U
CHCTEMBI CTAHIaPTOB [TpUHIUIIBI CTAHAAPTU3AIINH. cepTuduKanus

Opranuzanus padboT Mo CTaHIAPTU3AIIHH.
JIOKyMEHTBI B 00JTaCTH CTaHIAPTU3AIIHH.
Buiet ctangapTos.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3J€MEHT 00pa3oBaTeNpHOU
KOMITETCHITHH MPOTrPaMMEBI
Texuuueckue ycnopus. HazHaueHue, MpUMEHEHNE U pa3paboTKa TEXHHYCCKUX YCIOBUI.
[IpuMeHEeHHE TOKYMEHTOB B O0JIACTH CTaHJApTH3AIIHH.
MesxayHapoaHas opranmsanys 1o crangaptuzanuu (UCO).
MesxayHapoaHas 3JIeKTpoTexandeckas komuccus (MOK).
OO01eeBporelickiue OpraHu3aiy 10 CTaHIAPTH3AIIH.
MesxayHaponaHas accounarys crpan FOro-Bocrounoit Asun (ACEAH).
MesxckaHauHABCKas opranu3amms o crangaprusamun (MHCTA).
Cranpaptuzamnus B Conpyxkectse HezaBucumbrx ['ocynapers (CHI).
ITanamepuxanckuit komutet ctagaptos (KOITAHT).
YMmers HCTONB30BaTh CTAHAAPTHI U APYTHE Ilpumepnsvle npakmuueckue 3adanus 05 3auema:
HOpPMaTHBHBIE IOKYMEHTHI IIpU onieHke, | Haiiti n pacumgpoBats Koa NpoIyKIUH MO 0OMIEPOCCUHCKUM KilacCU(pHKaTOpaM.
KOHTpOJIE KauecTBa U cepTHdUKamu OnpenenuTs NPUHAIICKHOCTh CTaHIApTa K KAaTETOPHU U BUIY.
NPOIYKIIUU OnpenenuTs CTPYKTYPHBIE JIEMEHTHI CTaHIapTa.
Bnagets METOJIaMH ¥ CPeACTBaMU pa3paboTku u | Ilpumepot 3a0anuii Ha pewtenue 3a0au u3 npopheccuonarbHou 06aacmu, KOMRIEKCHbIE 3A0AHUA:
odopMIIEHHS] TEXHUYECKOH IloAroToBUTH NPOEKT CTAHAPTA MIPEIIPUSITHSL
Z[OKyMeHTaL[I/II/I
3HaTL OCHOBHBIC onpe/:[eneHHa U IIOHATUA 1 MeTponorm[ KaK HayKa, pa3/:[em)1 MeTpOHOFI/II/I. MCTOI[I)I KOHTpOHH nu

METPOJIOTHYECKUX HOPM U IIPaBUIl,
OCHOBHBIE METO/bI UCCIIEIOBAHUH,
HCIOJIb3YEMBIX B METAJLIIypIrUH;
IIPaBUJIa OCHOBHBIX UCCIIEI0BaHUH,
Ha3bIBaTh UX IJIABHBIC XapAKTCPUCTUKU;
OIPEIEIICHHUS IIPOLECCOB, 3aJI0KEHHBIX
B OCHOBY HCCIEI0BaHUMN;

2. ObecrnicucHUE SAUHCTBA U3MEPECHUH, YCIOBHS 00CCIICUCHUST CAMHCTBA H3MEPCHHUIA,
rOCyJapCTBEHHAs! CUCTeMa 00eCTIeYeHNs €INHCTBA U3MEPEHUil.
3.Metposnorudeckoe o0ecreueHme, e METPOJIOTUIECKOT0 00eCTIeueH s, METPOJIOTHIECKOE
obecrieueHne JKU3HEHHOTO ITUKJIa METAJUTYPrHIeCKOM PO TyKIIHH.
4. Metponoruieckoe odecredeHue, eI METPOJIOTHIECKOTr0 00ecTieueH s, OCHOBBI METPOJIIOTHYECKOTO
obecrieyeHMsI.
5. 'ocynapcTBEHHBIN METPOJIOTMYECKHI HA30D.
6. MeTposnorndeckue ciryk0bl 1 OpraHU3aIlH, TOCYAapCTBEHHAS METPOJIOTHYECKas CITyKO0a.
7. MeTposnorndeckast SKCTIepTH3a JOKyMEHTAIIH.
8. [ToBepka cpencTB U3MEPEHUIA.
9.AKKpeauTaLus METPOJIOTUIECKHUX CITYKO Ha MPaBO MOBEPKU CPEICTB H3MEPEHH.
10. MeTo5I MOBEPKH CPEACTB U3MEPEHHH.
11. KamubpoBka cpeacts usmepenuil. Poccuiickast cucremMa KanuOpOBKH.
Cucrema Bocripomssenenus equnun OB u nmepemada ux pasmepa. DTalIOHBL, BHIBI 3TAJIOHOB.
12. ®usnueckas BenmuuuHa U ee n3Mepenue. Pasmep n pasmepaocts OB.
13.1Ikansl u3MepeHuil.
14. Iorpemnoctu n3mepennit. [lorpemnoctn CU. Knaccuduxamust norpenHocTei.
15. Merponorudeckas arrectanust CH 1 ucmsITaTeIsbHOro 000pyA0BaHusL.
Mertposornyeckne xapakrepucTuku. HopMupoBaHne METpOIOTHUECKUX XapaKTEPUCTHUK.
16 . Kpurepuu xauecTBa U3MepeHUil.
17. I3mepenue u ero ocHOBHEIE oneparui. Kiaccudukanms n3MepeHuil.

aHaJin3a BCUICCTB




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
UL, IPUHIUIIBL, METOABI U3MEPEHHUI.
18. MeToauKy BEITOJIHEHUS U3MEPEHUI.
19.Cuctemsl enuHUI QU3UIESCKIX BEITUIHH.
20. HopmaTHBHBIE JOKYMEHTHI B O0JIACTH METPOJIOTHH.
YmeTs BBIJIENIATh OCHOBHBIE HalpaBJICHUs IlepeyeHb TecTOBBIX 3a/IaHUI
HCCIICTOBAHHL; OnuH QYyHT paBeH:
00cy)aats crioco0s! 3¢pPeKTUBHOTO A) 232,432 T.
petreHus B 001aCTH METPOJIOTHH; b) 585,122 1.
pacmo3HaBaTh YPPEKTHBHOE PEIICHIE B) 453,592 1.
0T He3PEKTUBHOTO; OCHOBHOM €TMHULICH N3MEPEHHSI TEMIIEPATYPHI SBISETCS:
IIPUMEHSATH MeTpoJiornueckue Hopmel 1 | A) KensBun
mpaBujia B MPo(eCcCHOHATBHOM b) Lenbcwuit
JEATEIILHOCTH; UCIIONb30BATh UX Ha B) ®apenreiit
MEXJTUCIMIUIMHAPHOM YPOBHE; OpuH [10#M paBeH:
npuoOpeTaTh 3HaHUs B 001aCTH A) 3,281 cm.
CTaH/IapTOB, MPUMEHSIEMBIX B b) 2,539 cm.
METaJTypruy; B) 6,452 cwm.
KOPPEKTHO BBIPaXKaTh U Kakast 13 nepednciIeHHbIX €OUHUL] HE SBIIETCS eANHALICH (r3ndecKoi BenmunHbl cuctembl CH:
apryMEHTHPOBaHO 000CHOBBIBATH A) metp
TIOJIOXKEHHUSATIPEIMETHON 00T1acTH b) kunorpamm
3HaHUS. B) munyTa
Ilepeyenb TecTOBBIX 3aJaHUIT
BapmuanT 1
[peamer, 3a1auu U GyHKIMU METPOJIOTHH.
MexnoBepouHble UHTEPBaJbl. [I0BEpOUHbIE CXEMBI.
AKKpeauTaIys MeTPOJIOTHUECKUX CITYKO IOPUANIECKHX JIUI] HA IPaBO MOBEPKH CPEICTB U3MEPEHHUH.
BapuanT 2
EnnHCTBO M3MepeHuH, 1Ba YCIOBUS 00eCIeueHNsI eJHMHCTBA H3MEPCHUH.
MeTo/1bI TTOBEPKH.
KanubpoBka cpecTB H3MepeHHI.
BapuanT 3
Mertposoruyeckoe odecrieyeHre, OCHOBBI U LIEJIM METPOJIOTHUECKOTO 00eCTIeueHHSI.
Mertpostorinyeckne ci1y>kObl 1 OpraHn3alyy.
IloBepka cpeAcTB u3MepeHuil. Buapl HoBepok.
Bnaners [/ MpaKkTUUECKUMU HaBbIKAMHU

HCIIOIb30BAHMS JJIEMEHTOB CTaHIAPTOB
Ha JpYrux AUCHUILUIMHAX, HA 3aHATUSIX B
ayJIUTOPUU U HA IPOU3BOACTBEHHOMN
MIPAKTHKE;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

[Jcrioco6aMu IeMOHCTPALY yMEHUS
aHAJIM3MPOBATh CUTYALMIO B 00JIaCTH
HCCIIEI0OBAaHUM U U3MEPEHUI];
METOJIaMU U3MEPEHUN U UCCIIEaBaHUM;
HaBBIKAMH W METOAUKAMH 0000IIIEHUS
Pe3yIBTaTOB PEIICHMS,
9KCIEPUMEHTANBHON IS TeTbHOCTH;
croco0amMy OIICHUBAHISI 3HAYMMOCTH 1
NIPaKTUYECKOU IIPUTOTHOCTH
TIOJTYYCHHBIX PE3YJIbTATOB,

OCHOBHBIMH METOJaMHU HUCCJICJOBAHUA B
001acT! METaJUTypruy, MPaKTUIECKUMHU
YMEHUAMU U HABbIKAMU UX
HCTIOJb30BaHuUS;

OCHOBHBIMH METOJJAMH PEUICHHUS 33124
B 00JTaCTH METOJIOB aHAJIN3a B
METaJUTypTrHH;

PO eCCHOHATBHBIM SI3BIKOM
MIPEeIMETHOH 00IacTH 3HAHUS,;
CHoco0amMu COBEPUICHCTBOBAHUS
po¢eCCHOHATBHBIX 3HAHUN U YMCHUIH
ITYTEM HCIIOJIb30BAHUSA BO3MOKHOCTEH
nH(pOpMaLMOHHOI Cpeapbl.

OxapakTepr30BaTh CTaHIAPTHBIE 00pa3Ibl IS CIIEKTPAILHOTO aHAIN3a JKEJIC30HUKENIEBOTO CIUIaBa.
VYkazarsb , 4715l 4eT0 OHHM IPUMEHSIOTCS. UeM OTIIHYaloTCs OT aHaIM3UpYyeMbIX Ipo0. B kakom Buze
BBIITYCKAIOTCA.

3HaTh

TpeboBaHus1 00pa30BATEIHLHOTO
CTaHJapTa K OPraHU3alyu MPOCKTHOU
NeSITeIIbHOCTH;

OCHOBHbBIC TPUHIHWIIBI OPraHrU3aIlnn
MPOEKTHOM JESITENIbHOCTH;

(hOpMBI ¥ BHIBI OPTaHU3AIAN
JEeSITeIPHOCTH M PEIICHHSI TPOSKTHOM
3a1a4u;

ATaIbl HAYYHOTO HCCIICIOBAHUS;
MIPOEKTHYIO JTOKYMEHTAIIHIO;
TpeOOBaHuUs K COJCPIKAHHIO, CTPYKTYpe
1 0(OPMIICHHUIO TPOESKTHON
JOKYMCHTAIUU,

JIOTUKY IOATOTOBKH N Tpe6OBaHI/IH K
YCTHOMY BBICTYIIJICHHUIO, OTYETY,
peheprpoBaHUIO, KOHCTIEKTHPOBAHHIO

ITpumepHBIe TEOpETHYECKHE BOIIPOCH:

ITonsaTtue mpoekra. OnrcaHue B MPOSKTHOH TOKYMEHTAILIMHU IPUHIIUIIOB IPOTPECCUBHOCTH U
TUIH3AIHH.

OCHOBHBIE TIOJIOXKEHUS TPOEKTUpOoBaHMA 11ex0B [loHsTHE poekTa. OnucaHue B MPOEKTHON
JIOKYMEHTAIUH [IPUHITUIIOB 00bEKTUBHOCTH U IEPCIIEKTUBHOCTH.

Bunsl npoekTHOM JOKyMEHTAMK IPY IPOEKTUPOBAHHH.

Oransl Hay4YHOTO UCCIIE0BAHHSI.

OCHOBHBIE IPUHIIMITBI OPTaHU3AMH IPOEKTHOM JESITeIbHOCTH.

TpeboBanus K yCTHOMY BBICTYIUICHHIO, OTYETY, pe()epHPOBAHNIO, KOHCIIEKTHPOBAHUIO.

IIpoektHas
JIeATEIbHOCTh




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
Ymers UCIIONIb30BaTh METOJIBI K METOTUKH [TpumepHbIe MPaKTUUECKHE 3a1aHHS:

HCCIIEJOBAHMS 1 IPOESKTUPOBAHHUS; HccaenoBaTh KauecTBO KeJIe30pyJHOTO ChIPbs 110 TPeOOBAHUSIM JOMEHIIMKOB, 1aTh PEKOMEH/IAIIHH.
0OPMIIATH PE3YJIbTATHI Fe Fe Mn S P SiO, Al,O; | CaO MgO Moo | xpyn
HCCIIEI0BATENIbCKON U IPOEKTHOU (@] HOCT
pabOTHI B COOTBETCTBUH C IPHHATHIMH b
CTaHaPTaMU; 10, -8
OTIeHMBATE, KAYECTRO MPOMYKIHH B 56 5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3 9,56
COOTBETCTBHH CO CTAHIAPTAMI 10 25 105 6.2 42 25
OLICHUBATh npmeMneMocfb MOJTY4SHHBIX 55 2 | 03 0,08 | 0,09 , , , , 0
pe3yJIbTaTOB HPOCKTHOM JCATEIbHOCTH; 35 0 0,5 11 0,54 28,4 5,33 3.8 1,26 14,2 -300
IIPOBOJUTE KOHTPOJIb, OCYIECTBIIAT HccnenoBaTh BIUSIHAE H3MEHEHHS MMapaMeTPOB TOMEHHOTO Tporecca Ha TOII qoMeHHO# TaBKu
0TOOpP KOHTPOJIBHO-U3MEPHUTEIBHBIX (Bapuanr 27.1-27.5)
MaTepHaos, GopM i METOIOB 5 Bapuant 27.1 27.2 27.3 27.4 27.5
AVArHOCTHKH PE3YJILTaTOB IPOCKTHOU Pacxo Kokca B 6a30BOM 475 450 460 455 470
JeATEIEHOCTH neprozie
[IpomBoAUTETHFHOCTH 5500 6000 7500 10000 3000
JIOMEHHOU ey, T/CyT
CTOMMOCTH TOHHBI KOKCA, 15000 15000 15000 15000 1500
pyo/T
CrouMocTb TOHHBI 4yryHa, | 12000 12000 12000 12000 1200
pyo/T
UsmensieMbl | Gasa or, | 50 t,°C| 950 | Fes | 582 | [Si], | 06 M25
e TPOEKT Myt | 70 1000 | XP | 569 | % 0,9 , %
napameTpsbl C, %
Buagers HAaBBIKAMU BEICHMSI IPOCKTHOM IIpumepHbIe IPaKTUYECKUE 3aJaHUSA:
JIeSTeIbHOCTH MTPOIIECCOB YEPHOI CdopmynrpoBaTh TEMY, aKTyaJlbHOCTh, THIIOTE3Y, Lellb, 3311a41, METOANKY BO3MOKHOTO
METaJLTypruu; MCCJIEIOBaHMS 10 CIIEAYIOIUM UCXOAHBIM JIAHHBIM: OOBEKT UCCIICAOBAHUS - CTAICTUIABHIILHOE
HaBBIKAMH 000O0IIEHHS U aHAJI13a MPOM3BOJICTBO, TpeaMeT — Bakyymarop. [IpeacTaBuTh npe3eHTaluo B COOTBETCTBUU C IIPHHATHIMU
UH(OPMALINK, TOCTAHOBKY LEJIM U IIYTH | HOPMaMH M CTaHAApTaMH.
ee JIOCTIKCHHS; ChopMmynupoBaTk TeMy, aKTyallbHOCTb, THIIOTE3Y, LIeJ1b, 331a41, METOANKY BO3MOXKHOTO
MIPUHINTIAMY TTOUCKA HYXHOH HCCIeI0BaHMs, eclii 00beKTOM HccienoBanus seisiercst MHJI3, a mpeameTomM — CKOpOCTh
nH}opManny, BEIYJICHEHNS U YCBOGHUs | BHITATHBaHus. [IpeacTaBuTh ITpe3eHTAIMIO B COOTBETCTBHH C IIPHHATHIMA HOPMaMHt M CTaH/IapTaMH.
HE0OX0AMMOT0 3HaHHS U3 [TpeacTaBUTH Pe3yNIbTATH HCCIICOBAHMS 110 MHANBUAYAJIbHOMY IIPOEKTY.
nH(pOPMALIMOHHOTO MOJIS [MpencTaBUTH AOKIAM MO UCCIEAOBAHNIO HHANBHUYaIbHOTO IPOEKTA.
HaBBIKAMH COCTABJICHHS IIPE3CHTALINU
Pe3yJbTaTOB UCCIICIOBAHNS;
HaBBIKAMH ITyOJIMYHOTO BBICTYIICHUS
OIIK-9 CIOCOOHOCTHIO HCII0JIL30BATh MPHHIMIBI CHCTEMbI MEHEI)KMEHTA KauecTBa




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa
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3HaTh IIPOLETyphl OLIEHKH, IJIAHUPOBAHUS Ilepeuens meopemuueckux 60npocog K 3auemy: Mertpouorus,

Ka4yecTBa, ayIuTa 1 cepTH(HUKALNT [ToHsiTHE TOATBEPKACHHUS COOTBETCTBHSI. CTaH/apTH3aLus U
CHCTEM KauecTBa Ha COOTBETCTBHE [TpuHOMTIBI TOATBEPIKAECHHUST COOTBETCTBHSI. cepTudUKanUI
MEXAYHapOIHBIM CTaHAApTaM ®DopMBI TOATBEPIKAECHHUS COOTBETCTBHSL.
J106poBOIbHOE TIOATBEPIKICHUE COOTBETCTBUSI.
O06s13aTenbHOE TOATBEPKACHUE COOTBETCTBUS.
Ceprudukamnus cucteM oOecrieueHHsT Ka4ecTBa.
3akoH P® «O 3amure npas moTpeOuTENnCH».
3akoH P® «O cepTuduranny npogyKIuu U yCIyT».
[TpuHOMIIBI, TpaByUia U MOPSIIOK NPOBEACHUS CepTH(UKAINN TPOTYKINH.
AKKpeauTaiys OpraHoB M0 cepTU(HUKANUH U HCTIBITATEIbHBIX JTa00paTOpHIi.
3HaKHU COOTBETCTBUSL.
YmeTpb IUTAHUPOBATh paboTel NO cepTuduraiun | Ipumepnsvie npakmuueckue 3a0anus 0s 3auema:
U CTaHJAPTH3AIMHN; IPUMEHSTh BriOpath 1 000cHOBATH CXeMy cepTHU(GHKAINN I METAUTYPIrHIECKON ITPOAYKIIHH.
JOKYMEHTAIIHIO CUCTEM KadyecTBa OdopMuTh cepTUhHKAT COOTBETCTBHS Ha TOBAPHI, B OTHOIIEHHH KOTOPBIX YCTAaHOBJICHO TPEOOBAHHE O
MPOX0XKJICHUH MPOLEAYPHI 00s13aTeNIbHOM cepTHdUKaMy.
3. OdopMHTh TOOPOBOJILHBIN CEPTHHUKAT COOTBETCTBHS.
Bnagets METO/IaMU CTaHIapTH3AIUH U Ilpumepul 3a0anuii na pewienue 3a0ay u3 npogheccuoOHANbHON 001ACH U, KOMNIEKCHbIE 3A0AHUA:
cepruduKauu MaTepuanoB, npoueccoB | OrneHka 3¢GeKTHBHOCTH (YHKIIMOHUPOBAHUS KOHKPETHON CUCTEMbI CEPTU(GHKALIIH
1 CHCTEM MEHE/XKMEHTa KauecTBa;
CTpaTerueil MeHePKMEHTa KauecTBa
3HaTh TEPMHUHOJIOTHIO, OCHOBHBIE IIPHHIHITBI ITepeyeHb TeopeTHYECKHUX BOMPOCOB K 3a4eTy: OCHOBBI TPOKAaTHOTO
1 OpPTaHU3aIIMOHHO-METOINUECKUE Knaccugukarus mpoKkaTHBIX [[EXOB. MPOU3BOJICTBA
IIOJIXO/IBI K YIPABICHUIO KaueCTBOM PacnpeneneHne TEXHOIOTHYECKHUX TOTOKOB.
TexHosOrHUs TPON3BOACTBA OJIIOMOB U CIIIO0B.
TexHoMIOrHYECKHE CXEMBI IPOU3BOACTBA (PACOHHBIX MTPOdHICH 1
TexHoJIOTHYECKHE CXEMBI TIPOU3BOICTBA MTPOQHIIEH IIPOCTOH HOPMEL.
TexHoJIOrHs TPON3BOICTBA FOPSIYEKATAHOTO JINCTOBOTO METaJIIA.
TexHoJlorus NPON3BOICTBA XOJIOAHOKATAHOTO JIICTOBOTO METAIIA
Ymers MIPUMEHSTh HHCTPYMEHTBI IIpumepHbIe NpaKTHYECKHE 3aJaHHSA:

TUITAHUPOBAHUS, YIIPABJIECHHUS Ka4YeCTBOM
TIPOTYKIIUH

1. CocTaBbTe KOHTPOJIBHBIHN JTUCTOK JJISI PETUCTPAIIHH:

- I3MEPSIEMOTO MapaMeTpa B X0JI¢ MPOU3BOACTBEHHOTO IPOIIECCa;

- BUJIOB 1€(DEKTOB;

- OIIEHKH BOCTIPOU3BOANMOCTH M pabOTOCIIOCOOHOCTH POIIecca;

MPUYHH 1e(hEeKTOB;

- JIOKaJIU3aIuu 1e(heKTOB.

2. ITo JAHHBIM IMOCTPOUTH KOHTPOJIbHYIO KapTy JJId KOJUYCCTBCHHBIX JaHHBIX!
- KapTy CPEIHET0 W pa3MaxoB MM BRIOOPOYHBIX CTAHJAPTHBIX OTKJIOHEHHUIA,
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- KapTy MHIUBUAYaIbHBIX 3HAUEHUH U CKOJIB3AIINX Pa3MaxoB;

- KapTy MeJliaH U pa3MaxoB.

3. Ilo 1aHHBIM MOCTPOUTH KOHTPOJIBHYIO KapTy IS allbTEPHATUBHBIX JaHHBIX:

- KapTy JoJieil HECOOTBETCTBYIOIINX CAMHUI MPOTYKIIUH MM KapTy YHCJIA HECOOTBETCTBYIOIINX
e/IMHHIL;

- KapTy 49HCJIa HECOOTBETCTBHI WIIM KapTy YMCIIa HECOOTBETCTBUH, MPUXOISAIINXCS HA SANHHILY
MPOTYKIUH.

Bnanets

OCHOBHBIMH MHCTPYMECHTAMHU
ypaBJiICHUA Ka4C€CTBOM IMPOAYKIIUH

IIpumep 3agaHusa Ha penieHHe 32124 U3 NPodecCHOHAIBbHOI 001acTH:

[TycTh Ka4eCTBO HEPABHOIIOJIOYHOTO THYTOIO LIBEIJIEPa ONPEACIACTCS TPEMs MOKa3aTeIIIMHU:
OTKJIOHCHHEM OT IHUPHUHBI MEHBIICH MOJIKH AD;, MPENEIOM TEKYYECTH G H BETMIMHON CKPYIHBAHUS
npoduiist BOKpYT 1poosibHoi ocH f. [Ipe/ienbHble 3HaY€HUs [0 CTAHAAPTY [0 ITUM mokaszaressam: Ab;™
=0,75 mm; 6, = 310 MITa; fP= 0,5 rpaa/m; 6a30BbIe (HOMHHATbHBIC) 3HAYCHHS MOKasaTeneii: Ab,°=0;
6,° =380 MIIA; f° = 0. Ha pa3sHbIX 3aB0JaX IPOM3BOIST HEPABHOMOMOUHBII PHYThIH IIBEIIEP CO
CIIEYIOIIMMH 3HAYCHUAMH TIOKa3aTeseil:

Ab;'= 0,30 mm; o' = 320 MIIA; f= 0,25 rpan/wm;

Ab;"= 0,65 mm; o," = 360 MITa; f'= 0,30 rpag/m.

OrmnpeneNuTh eIMHIYHBIE U KOMIUICKCHBIE TIOKAa3aTeH KauyeCTBa.

MNPOPECCUOHAJIBHBIE KOMIIETEHIIUHN

BI/I,I[ ACATCIbHOCTH: HAYYHO-UCCJICAOBATCIbCKAA

IK-1 criocoOHOCTHIO K AaHAJIN3Y H CHHTE3Y

3HaTh

- OCHOBHBIE TTOHSATHS U METO/IBI
MaTeMaTHYECKOTO aHaJIM3a: TEOPUH TIpe-
JIeTIOB M HEeNPephIBHBIX QyHKIMi, and-
(hepeHInaTbHOTO U HHTETPAILHOTO UC-
qucIeHns GYHKIUN OXHOM U HECKOIIb-
KUX TIEPEMEHHBIX, TEOPUH
OOBIKHOBEHHBIX AU () PepeHINATBHBIX
ypaBHEHHI U cucteM quddepeHnnans-
HBIX YpaBHEHHH;

- OCHOBHBIC TTOHSATHS U METO/IbI TEOPUH
BEPOSITHOCTEH U CTaTHCTHYECKOTO
aHaJIM3a Pe3yIbTaTOB IKCIEPUMEHTA

1. ®opMyMpPOBKH OCHOBHBIX T€OpEM (CBOMCTB, MPH3HAKOB N3y4aeMBbIX MOHSITHH, HEOOXOAUMBIE
JIOCTATOYHBIE YCIIOBHS) B M3Y4aeMbIX pa3zenax Kypca.

2. MeToabl pacKpbITHS HEONPE/ICIIEHHOCTEH, BHISICHEHHSI HEITPEPBIBHOCTH (DYHKIIUH OJJHOM
[IEPEMEHHOM.

3. AnroputM npuOIMKEHHOTO BhIYMCICHUS QYHKIMU ¢ ToMolbio muddepeHimana; HanucaHus
YpaBHEHHS KacaTeIbHOU MPSIMOH (TITIOCKOCTH).

4. ANTOpHUTM TMOJTHOTO MCCIIeA0BaHUs (HYHKITUH.

5. Metoibl BBISICHEHHS KIIACCOB MHTEIPHPYEMBIX (YHKIIMH, 8 TAK)Ke METOIbI HEMIOCPEICTBEHHOTO
MHTETPUPOBAHUS M MHTETPUPOBAHUSI OCHOBHBIX KJIACCOB (DYHKIIMH.

6. CriocoOBbI BBISICHEHUSI CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

7. O011yt0 cXeMy MOCTPOEHHS KPAaTHBIX HHTETPAJIOB U CBEICHHS X K TOBTOPHBIM.

8. CriocoObl HAX0XKICHUS MTOTPEITHOCTH B IMTPUOIIMKEHHBIX BEIYUCICHHUSX KOPHS ypaBHEHHS U
OIIpe/IeTIeHHBIX HHTETPAJIOB.

9. OcHOBHbIE CLIOCOOBI CTATUCTUYECKOM ITPOBEPKH I'MIIOTE3, BBIICHEHHSI IOBEPUTENIbHBIX HHTEPBAJIOB
JUTS TapaMeTPOB PaCIIpeaeICHUS.

10. MeTo/1pl MPOBEPKH JOMYIIEHHs OMIMOOK MEPBOro MK BTOPOTO POJIa MPH MPOBEPKE CTATHCTHYECKUX

Maremartuka
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TUIOTE3.
YmeTs - KOPPEKTHO BBIPAXKaTh U I[IpuMepHbIe NpaKTHYeCKAE 3aJaHAS U 32a4H
apryMEHTHPOBaHHO 0OOCHOBBIBAThH 3ananue 1. CocTaBbTe alrOPUTM PEIICHUS .. ... 3aa4H.
TMOJIO’KEHUS IpeIMETHON o0acTu i/_z
3HAHHS M METOIOB MATEMATHIECKOTO 3ananue 2.Beranciure npubmmkenno y = VX mpu X = 1,03.
aHAIN3a JUIA IOCTAHOBKH M PEIICHHA 3anaua 3. Berauciure npenen no npasuity Jlormrans lim arcsin(2x - 4)
KOHKPETHBIX MPUKIIAJIHBIX 32189 x—2 X2 —4
3ananue4.Chopmynupyiite HCOOXOIUMOE YCIOBUE IKCTpeMyMa (QYHKIIUU OJTHOW TEPESMECHHOM.
3anaya 5.Mccnenosars GyHKUMIO M OCTPOUTH €€ rpaduk: y =2 + 2172 .
X* -4
3amada 6.KakoB reoMeTprUIecKrii CMBICT ONPEACIICHHOTO WHTETpata OT JAHHOW (DYHKIUHU B TAHHOM
HHTEpBaJe B IEKapTOBOH CHCTeME KOOpAUHAT?
3amanue 7. YKaKUTEe BEPHOCYTBEPKICHUECO (PYHKITUH JBYX IIEPEMCHHBIX:
a).rpaJleHT MePIeHANKYISIPCH KacaTeIbHON IIOCKOCTH;
0).rpaiueHT ABJSCTCS MPOU3BOJHOM M0 HATIPABJICHUIO;
B).IP/IMEHT SIBJSIETCS KACATENBbHON K JIMHUM YPOBHSI;
T).TPaJMEeHT ONpEENsIeT HAlpaBJIeHNEe MaKCUMaIIbHOIM CKOPOCTH U3MEHEHUS (PYHKLIUH.
3ananue 8. Ykaxute JIOXKHOE yrBepxkaenne o QyHKIUH ABYX TIEPEMEHHBIX:
a).HerpepbiBHas QyHKUuMs Beerna quddepeHunpyema;
0).pyHKIMS, HMeroLIast TIpeJiet B Touke M, MOXKET ObITh pa3pbIBHA B 9TOH TOUKE;
B).y nuddepeHunpyeMoii pyHKINHU CyHIECTBYIOT YaCTHbIE TIPOU3BO/IHBIE;
T).U3 HEMPEPHIBHOCTH YaCTHBIX MIPOM3BOIHBIX B TOUKe M creayet nuddepeHunpyeMocTs GpyHKINH B
9TOM TOUKeE.
3amada 9. JI[ByMs METOAaMU MPOBEICHBI H3MEPEHUS OJTHON M TOH ke (PU3NIEeCKOI BeTMIUHBI.
[onmy4eHs! cneayronye pe3yiabTaThl:
a) B lepBoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
6) Bo BTOpOM ciydae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MOXHO I CYUTaTh, YTO 00a MeTOa 00ECTIEYNBAIOT OJTMHAKOBYIO TOUHOCTh U3MEPEHUH, €CIIU IPUHSATH
yPOBEHb 3HAUUMOCTH & = 0,059 [Ipennomnaraercs, 4To pe3ysIbTaThl U3MEPEHUI pacpeIeTICHBI
HOPMAaJTbHO ¥ BEIOOPKH HE3aBUCHMBI.
Bnanets - HaBBIKAMH HCTIOJIb30BAHUS JIOTHYECKI IIpumepHbIe NpaKTHYECKHE 32 aHUS

BEPHO, apT'yMEHTHPOBAHO U SICHO CTPO-
UTb YCTHYIO U MMCBMEHHYIO Pedb Ha pyc-
CKOM fI3bIKE€, TOTOBUTH U PEaKTUPOBATh
TEXHUYECKNE TEKCTHI C MAaTEMaTHYECKON
CHMBOJIMKOH MK popMyIaMu, MyOIMIHO
NPE/ICTaBISTH COOCTBEHHBIE U U3BECT-
HBIE HAYYHBIE PE3yIbTaThl, BECTH JIHC-

3ananue 1. IlopazMblisiTe:

1) BepHo 5111, 9TO CyMMa, pa3HOCTb U NIPOU3BEJICHNE JIBYX YETHBIX (DYHKIMH €CTh YeTHast QYHKIHs?

2) Kakoii, B cMbICIIe 4eTHOCTH, OyeT QYHKINS, paBHas IPOM3BEICHHUIO (CYMMe) IBYX HEUETHBIX
dyHKIHIA?

3) CymectByroT Jin pyHKINH, OOpaTHBIE caMHUM cebe (TIpH 10Ka3aTeNIbCTBE BCIIOMHHTE MPEIOKEHHE O
rpadukax oOpaTHeIX QyHKUNIT)?

4) Moskert Jii ueTHast QYHKIHUS ObITH CTPOTO MOHOTOHHO#?
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KyCCHUH; 3aganue 2.CucreMaTu3supyiTe U 0000IIHTE BCe KIIIOUYEBbIC TIOHATHS U IPUEMBI PEIICHUS TUITOBBIX
- HaBBIKAMH ¥ METOJIMKaMU 000011eHus 3agad no Teme «lIpomsBoanas» u «[IpuMeHeHHe NPOU3BOAHONM PH UCCIIEJOBAaHUN (DYHKIUID.
PE3yJIbTATOB PEIICHHS, PesynbraT oopmuTe B Buze TaOIHUIIBL
SKCIIEPUMEHTAIILHOM JEATENBHOCTH 3amanue 3.CHUMHUTE BUACOPOINK HAa TEMY «S] Haydy Bac pemath 3aaa4u 1mo teme...». [IpuMepHsrii
CIIHCOK TEM:
1) HeficTBus Hax KOMILICKCHBIME YHCIAMH B pa3HOH (opMe.
2) Beraucnenne npeaenoB GyHKIUN OTHOM ITepeMeHHOMH.
3) Penrenne 3aa4 Ha McCIeA0OBaHNE HETIPEPHIBHOCTU (PYHKIIMHU U XapaKTEPUCTUKE TOUYEK €€ pa3phIBa U
T.I.
3HaTh OCHOBHBIE 3aKOHBI (PU3HKH; Ilepeuensv meopemuueckux 6onpocos K IK3amemy Dusnka

CIIE/ICTBHS M3 DTHX 3aKOHOB,
(hU3MYECKYI0 CYIIHOCTh SBJICHUH U
MPOLIECCOB, POUCXOISIIUX B IPUPO/IE;
(DU3HKO-MAaTEMATUIECKHUI anmapar,
MPUMEHSFOIIUICS ISl OTUCAHUS 3aKOHOB
¢busmkwy;

METOIBl aHajdM3a W MOJCIHPOBAHUS
CIIOMHBIX (PU3UYECKUX MPOIIECCOB;
METO/IBI U TIO/IXO/IbI K TEOPETUUECKOMY U
IKCIEPUMEHTAILHOMY  HCCIIEIOBAHHIO,
MpUMEHSIEMbIE B (dusuxe u
PpacpoCTpaHSIIOIAECS HA  Jpyrue
o0acTy 3HaHUI

1 kypce

1. Kunematuka noctynareiabHOro aBmxkeHus. Cucrema orcuera. [loHsITHE pagnyc-BeKTOpa, cpeaHeil u
MT'HOBEHHOI CKOPOCTHU M YCKOPEHHSI.

2. ObparHas 3a1a4a MexaHuKU. HaxoxxeHre nepeMenieHus Teja U npoiaeHHoro nytyu. HagansHbie
YCIIOBHS.

3. JIBW>KEHHE 110 OKPYXKHOCTH. YTOJ OBOPOTA, YIII0Basi CKOPOCTh 1 YIJI0BOE yCKopeHHe. CBs3b
YTJIOBBIX M TMHEHHBIX BEJINYNH.

4. KpuBonuHeiiHoe nBwxeHue. TaHreHIuaabHOE U HopManbHOe yckopeHue. [lonHoe yckopenue. Yromn
METy CKOPOCTBIO ¥ YCKOPEHHEM.

5. lonsitue cunbl 1 Macewl Tena. [punuun cynepnosunuu. 3akoHsl Herotona.

6. mmmynbe Tena. OCHOBHOM 3aKOH IMHAMUKH MOCTYIATEILHOTO ABHXEHUs. [[puMeHeHne OCHOBHOTO
3aKOHA TUHAMUKH.

7. MOMEHT UMITyJIbCa U MOMEHT CHJIBI OTHOCUTENBHO TOUKH. OCHOBHOE ypaBHEHHE THHAMHKH
BpamaTeIbHOTO IBUKECHUS.

8. BpameHne BOKpYyT HEMOABIKHONW oci. MOMEHT MHEPLIUH MaTepHalbHOI TOUYKH U TBEPOTO Tela.
9. PacueT MOMEHTOB MHEPINH MPOCTHIX Tell. Teopema llTeiinepa.

10. 3aKoHBI COXpaHEHHS B MEXaHHUKE. 3aMKHyTas CUCTeMa. 3aKOH COXPaHEHHS HMITYJIbCa.

11. Mexannueckas pabora. KuHetnueckas s3Heprus OCTynaTeabHOro ABMKeHHs. Teopema o
KHHETHYECKOH SHEPTHUH.

12. 3akoHBI COXpaHEHUs PU BpaIlaTeNIbHOM ABIKeHNH. KuHeTnueckas s3Heprus BpalaTelIbHOro
JIBIDKEHUS. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.

13. KoncepBaTtuBHble cuibl. [loTeHnManbHas 3Heprusi. 3aKOH COXPaHEHUs TOHOM MEXaHUYECKOH
SHEPTUH.

14. Tapmonuueckue Konebanus. YpaBHEHNE TaApMOHHYIECKHUX KoJeOaHUH. AMITIIMTY 1A, 4acTOTa U
HavanpHas ¢asa.

15. DHeprus rapMOHHYECKUX KoJiebannii. MateMaTndecKuil 1 (pu3ndecKuii MassTHUKH.

16. DaexTpocTaTudecKoe mose. DIEKTPHIECKUN 3apsia U ero cBoicTa. 3akon KynoHa.

17. HanpsKeHHOCTB 3JIEKTPOCTATHYECKOro Noyst. [IpuHImI cynepno3umu Ajisl TUCKPETHOTO U
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HCOPEPBIBHOTO paCpCACICHUS 3apsaa10B.

18. PaboTa 311eKTpOCTaTHIECKOro MOJIs [0 NePEMEILCHHIO 3apsiaa. DHEPTrHs B3aUMOICHCTBHS 3apsI0B.

Iotennuan mos.

19. TeomeTpudeckoe onrcanne eKTpuiaeckoro moisi. Teopema ["aycca u Teopema 0 DUPKYISIAA
HaINPSKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJS.

20. Kongencaropsl. [ToHaTHe 271eKTpoéMKOCTH. EMKOCTB MmI0ockoro Konaencaropa.

21. CoenuHeHNE KOHICHCATOPOB. DHEPTHs 3apsHKEHHOTO KOHICHCATOpa.

22. TToCTOSTHHBIH AIIeKTpUYECKH TOK. 3akoH OMa ISl OTHOPOTHOTO y4acTKa 1ernd. COnpoTHBIICHHE.
CoenuHeHNHE COMPOTUBICHUH.

23. CropoHHHE CUJIBI. DNEKTPOABIIKYIAsA cuia. 3akoH OMa /i1 HEOTHOPOJAHOTO yJacTKa IeTH U st
3aMKHYTOH LIEMH.

24. PazeetBnennsie ienu. [Ipasmna Kupxroda.

25. Pabora anekTpuyueckoro Toka. MouiHocts Toka. 3akoH [xoyinsa-Jlenna.

26. Enunas npupona 3JeKTpu4eckoro 1 MarautHoro nojei. Cuna Jlopenna. Cuna Ammepa.

277. MarauTHoeE 1noJie ABIKYyILerocs 3apsaaa. [IpuHun cyneprno3nuuy MarHUTHBIX MOJIeH. 3aKOH
buoCagapa.

28. 'eomeTprueckoe onMcaHne MarHUTHOTO Mo, [I0TOK M IUPKYJISAHS BEKTOpAa MAarHUTHON
WHYKIUH.

29. 3akoH anekrpomMarHuTHOM uHAyKuuu @apazes. [Ipasuio Jlenua.

30. SIBnenue camonHAyKIUU. MTHAYKTUBHOCTD. PacueT HHAYKTUBHOCTH OECKOHEYHOTO COJICHOUIA.
BHCPFI/IH MAar"avTHOTI'O IT0JIA

2 kype

1. TepMoauHAMHYECKHUIl U CTATUCTUYECKHUH CIIOCOOBI OITUCAHUS MakpocucTeM. Mozens uieaarbHOro
ra3a. YpaBHEHHE COCTOSHHS HJI€abHOTO Ta3a.

2. Ilonsrtue creneneii cB0OOABI MOJIEKyIIBl. TeopeMa 0 paBHOpacHpeIeICHUN SHEPTUH 10 CTEHEHAM
CBOOOJIBL.

3. BHyTpeHH:s SHeprust Kak (GYHKIHS COCTOSIHUS cucteMsl. [lepBoe Hayano TepMoJMHAMUKH.

4. Pabora kak QyHKIus mporecca. M3o0xopudaeckuii, H300apUuecKuii 1 M30TEPMUICCKHNA TIPOIIECCHI.
5. ITonsiTre TerutoemkocTH. TEIIOEMKOCTh IPU H30XOPHYECKOM M N300apHyecKOM Ipoleccax.
[Toctosinnas agnabaTel. AnrabaTHUECKHid TPOIECC.

6. Bropoe Hagaino repmonnHamukn. @opmynuposku Kinaysuyca n KensBuHa.

7. Huknumaeckwii mporecc. Koagduiuent mose3Horo aeicTBus TerioBoil mamuHel. [ukn KapHo.
8. [IpobiemMa HEOOPATUMOCTH TEIIJIOBBIX MPOIIECCOB. DHTPOTIHSI CUCTEMBI U €¢ CBoiicTBa. Teopema
Hepncra.

9. OCHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOH BOIHBL. 11Ikana aeKTpoMarHUTHBIX BOJIH.
Oco0eHHOCTH ONTHYECKOTO JHAIIa30Ha.

10. Murepdepennus cBeroBbix BosH. KorepentHocTs. OnbiT FOHTa.
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11. Ontuueckas pa3HOCTh X0J1a. Y CJIOBUS MaKCUMyMa U MUHHMYyMa IPH UHTEP(HEPEHLIUH.

12. UnrepdepeHnns B TOHKUX IUIEHKaX.

13. Asnenne qudpakmun. Audpaxmus OpeHens Ha KPYTJIOM OTBepCTHH. 30HBI OpeHens.

14. Tudpakmus Opayrrodepa Ha y3K0# NMPAMONTHHEIHO mIemu.

15. TndpakumnoHHas pemeTka.

16. EcTecTBeHHBII 1 TOIIPU30BAHHEIN CBET. 3ak0oH Mamoca.

17. TerumoBoe m3myuenne Tena. 3akoH Ctedana-bonpiimana. 3akon cmemenns Buna. ['nmoresa [Tnanka.
18. ®oroadext. 3akonsr CromeroBa. Popmyrna DUHIITEHHA.

19. ®oronsl. JlaBnenue cBera. KopmyckyispHO-BOJIHOBOH yallu3M CBETA.

20. Paccesinue dorona Ha cBoboHOM AutekTpone. @opmyna KomnroHa.

21. BonHoBsIe cBoicTBa yacTull. J[miHa BOJIHBI e bpoitna. DkcnepiuMeHTalbHbIe TOATBEP)KICHUS
runotessl e bpoins.

22. lpunuun Heonpenenennoctr. CooTHolIeHHEe HeonpeaeaeHHocTel [ elizendepra. OcobeHHOCTH
rpoiiecca U3MEpPEHNs B KBAHTOBOM MEXaHHUKE.

23. IInanerapHas Mozaenb atoMa. [Toctynatel Bopa. KBaHTOBaHME SHEPTHH BOIOPOIOTION00OHON
CHCTEMBI.

24. Nzmyyenne Bomopononofo0HbIx cucteM. CrieKTpaibHbIE cCeprr aTroMa Bogopoaa. O6o0mieHHas
topmyna banpmepa.

25. SIBneHue paaroakTUBHOCTH. OCHOBHOM 3aKOH paJuOakTUBHOro pacnaza. IlocrosiHHas pacnazaa.
Ilepuon nonypacnana.

26. CocTaB 1 XapaKTepUCTHKHU aTOMHOTO siypa. KanensHas moaens. Pasmep siapa.

27. Macca u 3Heprust CBS3HM aTOMHOTI'0 siipa. 3aBUCUMOCTb YAETIBHOMN SHEPT s CBA3H OT MacCOBOTO
yucna. O0o04eYHast MOJIENb sIpa.

28. SlnepHble peakuuu. DHEPrusl peakiuy. Peaknnu neneHus u CHHTE3a sSaep.

YMmerh

pacno3HaBath 3G (HEKTUBHOE PEIICHHE OT
Hea(HEeKTUBHOTO;

OOBSICHATH  (BBIABIATH U CTPOMTH)
TUNWYHBIE (QU3NYECKUEe MOAENH JUIs
OIIMCaHMs PEAbHBIX TIPOLIECCOB,

BBIOMpaTh METOJABI HCCICHOBAHUSI, C
MIOMOIIIBIO TIPHOOPOB;
JenaTb  OOOCHOBAaHHBIC  BBIBOIBI  I10

pe3yiibTaTaM (I)I/I3I/I‘JCCKI/IX I/ICCHGHOBaHI/Iﬁ

ITpumepnutii nepeuenv npaKmuuecKux 3a0anuil 0 IK3amena

1 kypc

y r(t) =(A+Bt?)i+Ctj
1. I[BI/I)KGHI/IG MAaTeprUaJIbHON TOYKH 3a/IaHO YPABHECHHUEM

, Tne A=10 m, B=-5

2 N v(t), aft M
M/c , C=10 m/c. Haiiti 1uis MoMeHTa BpeMeHH t=1 ¢ . a) , BBIYUCIIUTH MOJYJIb CKOPOCTH ' !,
[ a a
MOJyJIb YCKOPEHH | ', TAHT€HIUAIbHOE YCKOPEHHE ° , HOPMAJIbHOE YCKOpEHHE .

u -1 “
2. Koneco Bparaercs ¢ yactoToit N=5C . [Tox aeficTBUEM CHJI TPEHHSI OHO OCTAHOBUIIOCH Yepe3
At =1vun Omnpexnenuts yrioBoe yckopenue ¢ u uucino N 060poToB, KOTOpoe clenaeT Koaeco 3a
9TO BpeMsl.
3. DBpycok maccoii 2 KT CKOJIB3UT [0 TOPH30HTAIBHOM MOBEPXHOCTH O] JIeiicTBIEM rpy3a maccoi 0,5
KT, IPUKPETUIEHHOTO K KOHITYy HEPaCTsDKUMON HUTH, IEPEKUHYTOH depe3 HeIloIBUKHBIA OJIOK.
Koaddumment tpenust 6pycka o moBepxaocts 0, 1. HaifTn yckopeHre ABIDKSHHS Tella ¥ CHITY




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

10.

11.

HaTsDKeHUs HUTH. MaccaMu OJIoKa ¥ HUTH, a TaK)Ke TPEeHHEM B OJI0Ke IpeHeOpeys.

OrmnpeaenuTs MOMEHT HHEPLU TOHKOTO OJJHOPOAHOTO CTEPXH: ImuHHOM = 30 cMm u maccoit m= 100
T OTHOCHUTENBHO OCH, IEPIIEHANKYIISIPHON CTEPKHIO U MMPOXOIAIIEH Yepe3 TOUKY, OTCTOSIIIYIO OT
KOHIIa CTep>KHS Ha 1/3 ero [UIMHBL.

[Tapuk maccoit m= 100 r ymain ¢ BeicoTsl h=2,5 M Ha TOPH30HTAIBHYIO IIINTY, Macca KOTOPOit
MHOTO OOJIBIIIE MACCHI MMapuKa, © OTCKOYWI OT Hee BBepX. CunTast yiap abCONIOTHO YIIPYTHM,
ONPEIENIUTh UMITYJIbC P, TOTYUYEHHBIN IUIUTOM.

BepTUKaIbHO pacIioNoKeHHBIH OIHOPOIHBIH cTepsKeHs Macchl M = 1 kr u mumunb! | = 1 M MoXxeT
BpalaThcs BOKPYT CBOETO BEPXHET0 KOHIA. B HIDKHUI KOHEI CTepKHs MoIaja, 3aCTpsB,
TOPU30HTAJIBHO JIeTeBIIas MmyJig Macchl M = 10 T, B pe3ybTaTe 4ero CTep>KeHb OTKJIOHMIICS Ha yToJl
o= 15. Cuuras m<<M, HaliTH CKOPOCTH JIETEBILIEH ITyJIN

OnpenenuTs HaNpsHKEHHOCTH 3JIEKTPOCTaTHYECKOro 1o E B meHTpe KBagpaTa co CTOPOHOH a, ecliu
B TPEX BEPILIMHAX KBaJpaTa HaXOIATCS OJJMHAKOBBIE TOUCYHBIE 3apsbl (

ToHKas HUTh COTHYTa B IOJIYOKPY>KHOCTh U 3apsDKeHa TaK, YTO JIEKTPUYECKUH 3aps]] paBHOMEPHO
pacmpezeneH 1o ee auuHe. KakoB paguyc 3ToH MOIyoKpy>KHOCTH, €CJIM U3BECTHO, YTO B LICHTPE €€
KPUBH3HBI HalpsDKeHHOCTH ol 10 kB/M, a moterman 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conpotusnenust R1=10 Om, R2=20 Om u R=5,0 Om. BuyTpennue
COIPOTHUBJICHHS] HICTOYHUKOB NpeHeOpekuMo Maitsl. OnpenenuTe: 1) 3HaUEHHE U HAIIPAaBICHUE TOKA
yepe3 CONpOTHUBIEHHE R; 2) TEMIoBy0 MOIHOCTE, KOTOpasi BBIIENAETCS HAa CONMPOTHBICHUH R.?

R;
£7
—

R,
1&' I I—ll  d
1
1
R

KakuMm momxHO OBITE compoTuBIeHHE R anekTprdeckoil menu, n300paKeHHO# Ha pUCYHKE, 9TOOBI
TOK, TeKYIIUii o HeMy ObuI paBeH [=0,5 A, eciu C=5 mx®, U=200 B, gacToTa mepeMeHHOro ToKa
v=100 I'np?

I 1 [ |
11 L |
® 1 o

Tox I=100A Teyet mo TOHKOMY IPOBOAHUKY, M30THYTOMY TaK, KaK IOKa3aHO Ha pucyHke. Haiiti




CTpyKTypHBII
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12.

13.

14.

15.

MHAYKIMIO B MarHuTHOTO 110151 B TOYKe O KOHTYpA, €CIIH PAUyC H30THYTOH YaCTH MPOBOJHHUKA
R=0,1 m, a ctopoHa kBagpara a=0,2 m
a

I

Mo nByM mapaiienbHbIM MPSIMBIM IPOBOAM IIHHOM | = 1 M KaXk bl TEKYT OJJHUHAKOBBIC TOKH.
Paccrosinue d Mexay poBogamu paBHo 1 cM. Toku B3auMoaeicTByYIOT ¢ cuioit F = 1 MH. Haiitu
cuty Toka | B mpoBomax

Karymka cocrout u3 N = 75 BUTKOB U UMeeT conpoTuBneHrue R=9 OM. MarHuTHsIi IOTOK Yepes ee
MOTMepeYHoe cedeHue MeHseTes mo 3akony @ = kt , rae k= 1,2 MmB6/c. Onpenenure: a) 3.1.c.
MHYKIUH, BOSHUKAIOUIYIO B 3TOM KOHTYpe; 0) CIly HHIYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIA
MPOTEYET MO KOHTYPY 3a MEPBbIe 9 ¢ N3MEHEHHS OIS

DnekTpoH, yckopeHHbld HanpsbkeHuem U=200 B, BneTaetr B 0AHOPOJHOE MarHUTHOE I10JIE C
unaykuuein B=0,7-10-4 Tn nepneHaANKYASpHO CHUIIOBBIM JUHUSAM. HaliTu paguyc okpy HOCTH, 110
KOTOPOH JIBMKETCS 3JIEKTPOH B MArHUTHOM TI0JIE M TIEPHOJL €TO BPAILCHHUSI.

WunykxruBHOCTH L KaTymku (0e3 cepaeunnka) paeHa 0,1 MI'H. [pu xakoii cuie Toka | saeprus W
MarHuTHOTO noiist paBHa 100 mMxJ[x

2 kype

OnpenenuTs cpeaHee 3HaUCHUE MOJTHON KHHETHYECKOM YHEPTUH OJTHON MOJIEKYIIBI TeIIus,
KHCIIOpO/ia U BOJISIHOTO mapa npu Temnepatype T=400K.

Bonopoxa maccoit m=100 r 65U1 H300apHO HATPET TaK, YTO OOBEM €T0 YBEIUUHIICS B N=3 pa3a, 3aTeM
BOJIOPOJI OBII H30XOPHO OXJIAXKIEH TaK, YTO €ro JaBJICHNEe YMEHBIIMIOCH B N=3 pa3a. Haiitu

m3MeHerne A S SHTPOIHMHU B X0/1e YKA3aHHBIX POLIECCOB.

Kakas paborta A coBepmiaeTcs mpu H30TEPMUIECKOM PaCIIMPEHUH BOJIOPOIa MacCOH M=5 T, B3ATOTO
mpu temmeparype T=290 K, eciin 00beM raza yBeIMauBaeTcsi B TpH paza?

A30T HarpeBajICs MPH MMOCTOSIHHOM JaBlieHHH. EMy OBIIIO COOOIIEHO KOJIMYEeCTBO TeIuToThl Q = 21
k. Onpenenuts padboTy 4, KOTOPYIO COBEPILIII IIPH 3TOM T'a3, 1 u3MeHeHue 4U ero BHyTpeHHEH
SHEPIUu.

WneanbHas TeruioBas MamnHa padotaet ro nukiry KapHo. Temneparypa temnoornarauka T;= 500
K, Temneparypa temnonpuemuuka T,= 250 K. Onpenenuts repmudeckuit KITJI n nukma, a Takxke
paboty A; pabodero BeniecTBa NpH H30TEPMUUECKOM PACHINPEHHH, €CIIU ITPHU H30TEPMUYECKOM
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10.

11.

12.

13.

14.
15.

16.

C)KaTuM coBepiieHa padbora A, = 70 Jx

PaccrosiHue Mex 1y AByMsl KOTEpEHTHBIMU HCTOYHMKaMHU cBeTa(A=0,5 Mxm) paBHO d=0,1 MMm.

Paccrostane Mexny nHTEep()EepEeHINOHHBIMY T0JIOCAMH Ha SKpaHe B CpeIHEN JacTh

nHTEepPEPEeHIIMOHHOHN KapTHHHE paBHO Ax=1,0 cM. OmpenenuTs pacCTOSHNE OT HCTOYHUKOB JI0

9KpaHa

[11n0ckoBBIIYKIIAS JIMH3a BBITYKIOW CTOPOHOM JIEKUT Ha CTEKISIHHOM IUTaCTUHKE. B oTpakeHHOM

CBeTe ¢ IIHHOH BOHBI A = 0,6 MKM HaOmronaeTcs nHTeppepeHINOHHAs KapTuHa. CanTas, 9To

panuychl HHTEp()EPEHINOHHBIX KOJIEI I MHOTO MEHBINE paiiyca KpUBU3HBI JTMH3EI R=1,2 M,

OTIpeJIeINTe: a) TOJIIMHY CJIOsl BO3/yXa TaM, TJie BUIHO IIepBOe CBeTIoe Koublo HploToHa, 0)

paanyc nepBoro Komibla

Mesxay AByMsI IIIOCKOTapaUIeIbHBIMU CTEKJITHHBIME IIJTACTUHKAMM MOJIOKHIN 04€Hb TOHKYIO

MIPOBOJIOYKY, PACIIOI0KEHHYIO MapajIeIbHO JTMHUU CONPUKOCHOBEHHUS INTACTUHOK M HAXOAAIIYIOCS

Ha pacctostHud L=75 MM oT Hee. B oTpakeHHOM CBeTe ¢ JUIMHOMN BOJHBI A=0,5 MKM Ha BepXHEH

TUIACTUHKE BUJIHBI HHTEPQEPEHIOHHBIE 1TOJI0CHl. OnpeenuTe AuaMeTp MOoIepeyHOro CeUeHus

MPOBOJIOYKH, €CITH HAa NPOTSHKEHUH @ = 30 MM HacHMTHIBaeTCs m = 16 CBETIBIX IOJIOC

Ha mens mupunoii a = 0,05 MM magaeT HOpMaIbHO MOHOXPOMATHUECKHUI CBET C IITUHOHN BOJHEI A =

0,6 MmxM. OnpeIenuTh yroil (¢ MEeXy NepBOHAYAIBHBIM HaNpaBJICHUEM ITyUKa CBETa U

HaIpaBJIeHUEM Ha YETBEPTYIO TEMHYIO TU(PPAKIMOHHYIO TOJIOCY

JudpaknuoHHas pemeTka ycTaHOBIeHa Ha paccTostHu 80 cM oT 3kpaHa. Ha pemerky nagaer

MOHOXpPOMaTHUYECKUH CBET ¢ IIMHON BoJiHbI 0,65 MxM. Ha skpane paccTosiHue Mexny

MaKCHMyMaMH TIEpPBOTO M BTOPOTO MOpsiika paBHO 5,2 cM. CKOJIBKO BCEro MakCMMyMOB 00pasyer

3Ta AudpaxIpoHHas pemeTka?

UYepnoe teno Harpenu ot Temiepatypsl 600K go 2400K. Bo ckonpko pa3 yBennuuiaach o0mas

TEeIUIOBast YHEPIus, u3rydaemas TesioM? Ha CKObKO M3MEHMIIAach AJIMHA BOJHBI, COOTBETCTBYIOIIAS

MaKCUMYMY 3HEPTHUH U3ITy4eHHS U CTIEKTPAJIbHBIN COCTaB U3IydeHHs?

OnpenenuTs HAMMEHBIINH 3aAePKUBAIOIINI TTOTEHIINA, HEOOXOAMMBIH IS IPEKPAIICHNS YMUCCUU
C MOBEPXHOCTH (HOTOKATOMA, €CIIM OH OCBEIIACTCS H3TyUYCHHEM C JUTMHOW BOJHBI 0,4 MKM, a

KpacHast TpaHuIa JAJs MaTtepuaina karozaa pasHa 0,67 MkM
[Tpn IBMKEHNH YaCTHIBI BAOJIL OCH X CKOPOCTB €€ MOXKET OBITH OMpe/ieieHa C TOYHOCTHIO

(ommbkoit) o 1 cm/c. Halitn HeomnpeneneHHOCTh KOOPAWHATEIL, €CIIM YacTUIeH siBisiercs: 1)
3JEeKTPOH, 2) Apobunka mMaccoi 0,1t

Brruucnuts paguychl NepBEIX TpeX OPOUT 3JIEKTPOHA B aTOME BOAOpOa

HaiiTn HanOobITyI0 1 HAUMEHBIITYIO JJIMHBI BOJTH cepuu [lameHa B CrieKTpe H3Iy4eHHs BOJOPOa.

CpaBHUTH NIOJTyYEHHBIC 3HAYEHUS C TMHAMH BOJIH BHIUMOTO H3JTYICHHUS
192
[TepBoHayanbHas Macca M30TONA MPUAMS '/ paBHa M =5 I, mepuos Hoaypachana 75 cyTok.

Omnpenenute, CKOJBKO siAep pacmanercs 3a 1 cekyHay B 3ToM npemnapare. CKOJIbKO aTOMOB 3TOTO
npenapara ocranercs yepe3 30 CyTOK U BO CKOJIBKO Pa3 U3MEHHTCS] aKTUBHOCTD Iperiapara 3a 3To

Bpems?




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
17. B neHTpe COJHIA MPOTEKAET TEPMOsIIepHast peaKiisi CHHTE3a TeJIUs U3 BOJO0PO/ia, B KOTOPOi U3
4eThIpeX NPOTOHOB 0Gpasyercs aapo He* i 1Ba mosurpona. 3amummure 31y peakimio. Kakue emre
YaCTHUIBI 00Pa3yIoTCs B Heit?
18. Kakoe xomudaectso U™ «BBIFOPAETY 32 TOJ B SIAEPHOM PEAKTOPE C IIEKTPUUECKON MOITHOCTBIO 1
I'Br u x.1.1. 38%? Cuurats, 94TO pacnan siiep ypaHa MoJ JEHCTBHEM TEIIIOBBIX HEHTPOHOB
MIPUBOJIUT K 00pa30BaHUIO M30TONOB KCEHOHA-141, cTpoHINA-92 1 TpeX BTOPHUYHBIX HEHTPOHOB.
Bnaners MOHATUIHBIM anmapaToM, OCHOBHBIMH OIIEHOYHBIMH CPEJCTBAMH TUIAHUPYEMBIX PE3yJIbTaTOB 00YyUEHHS JAaHHOTO paszela CIryxKat

HaBBIKAMHY aHAJIN3a M CHHTE3a B
HCCIIEI0BATENIbCKO ASSITSIBHOCTH
crocobaMu IeMOHCTPALIN YMCHHS
AHATU3UPOBATH TCOPHIO MPH PEIICHUU
WHXXCHEPHBIX 3a/1a4;

METOAaMU MPOBEACHUA (I)I/I?:I/ILICCKI/IX
U3MEpPEHUHl, pacyeTa BeJIMYNH, aHATTH3a
TMOJYYCHHBIX JaHHBIX U HaBbIKaMU
IUTAHUPOBAHUS HCCIIE0BATEIBCKOTO
mporecca;

HaBBIKAMH M METOAUKAMH 0000IIeHUS
PE3yIBTATOB IKCIIEPUMEHTAIBHOI
JESATEBHOCTH;

crocobaMu OLIEHUBAHUS 3HAYUMOCTH U
[PAaKTHIECKON PUTOJHOCTH
TMOJIYYCHHBIX PE3YJIbTATOB,
BO3MOXHOCTBIO MEXTUCTUIITIMHAPHOT'O
NpUMEHEeHHUs PU3NYECKUX 3HAHMI;
OCHOBHBIMH METOJaMU (I)I/I3I/I‘-ICCKI/IX
uccie0Banuii B npodeccnoHalIbHOM
O6HaCTH, MpaKTUYCCKUMU YMEHUAMHU U
HaBBIKAMH HX HCIIOJIb30BAHUS,
criocobamu COBEPILICHCTBOBAHHS
npo(ecCHOHANbHBIX 3HAHUH W yMEHUi
NyTeM HCHOJIb30BaHUs BO3MOXKHOCTEH
UHGOPMALMOHHON CPEBL.

nabopaTopHbIe pabOThI M HHANBHYAIbHBIE KOHTPOJIBHBIE PAOOTHI KaXKI0TO CEMECTPA.
ITpn nmpoBeeHNH ITPOMEKYTOUHOHN aTTECTALMH IIPETIOaBaTENNb HMEET IPaBo 3a/1aBaTh JAOIOIHUTEIIBHbIC
BOTIPOCHI CO CCBUIKOW Ha OTYETHI 110 JabopaTopHEIM padotam u NJI3.

Ilpumepnutii nepeuenv 60RPOCO6 U 3a0aAHUILL RO 1AOOPAMOPHBIM PAOOMAM

1 kypce
Ne 1 «ITprmeHeHNE 3aKOHOB COXPAHEHU I ONPeIeIeHUs] CKOPOCTH OJIeTa IIyIn»

1.

[TpuBenuTe TpUMEpHl CWII, AAIOMMX pas3HbIE BHUABl MOTCHIMAIbHOW »Heprun. Kakwe w3 HHX
MPUCYTCTBYIOT B JaHHOH pabote? V300pa3zuTe cxeMy SKCIIEPHUMEHTAIBHON YCTAaHOBKH 1 YKQ)KUTE Ha
HeW CHIIbI, AEHCTBYIOIIHE HA BCE TEJa, BXOSIINE B CUCTEMY, B KQ)KIbIii MOMEHT BPEMEHH.

Kakue BennunHBI MMENM KMHETHYECKas W IOTEHIMAJbHasi SHEPTUs CHUCTEMBI «ITyJIS+MasTHUK» B
pasnuuHble MOMEHTHI ombITa? [IpencraBpTe cXxeMy M3MEHEHHS KMHETHYECKOH M IOTEHIHAIBLHOMN
SHEPTUH CHCTEMBI.

Jlist KakMX MOMEHTOB BPEMEHH B JIAHHOM DKCIIEPUMEHTE MOXKHO IPUMEHSATh 3aKOH COXPaHEHUs
MEXaHHYECKOW IHEePTUH, a TS KaKuX Hellb3d U nouemMy? Cxema.

Jlyist KakMX MOMEHTOB BPEMEHH B JIAHHOM DKCIIEPUMEHTE MOXKHO IPUMEHSATh 3aKOH COXPaHEHUs
UMITyJbCa, a JJI KaKuX Henlb3d U nouyeMy? Cxema

Hcnonb3yst 3aKOHBI COXpaHEHHUs OJTyunTe GopMyITy AJisl pacueTa CKOPOCTH IOJIeTa MYJIH B JaHHOM
pabore.

Kak nponsBogurcst 00paboTKa SKCIEpUMEHTAIBHBIX JaHHBIX B JaHHOW pabore. Kak ompenensercs
JIOBEPUTEIbHBI HMHTEpBAJ CKOPOCTH W CpPEAHSS KBaApaTHUecKas IOTPEIIHOCTb OTKIOHEHUS
MasiTHUKa?

Ne 28 «Ompenenenue MHIYKTUBHOCTH KaTyIIKH M MarHUTHON NMPOHHUIIAEMOCTH ()epPOMArHUTHOTO TEJIa»

1.

Kakne mpuOOpsl MpUMEHSUIMCH B JaHHOW paboTe Ui OmpeAeiws IapaMeTpoB MOCTOSHHOTO M
MIEPEMEHHOTO TOKa?

[Momyuute dhopMyiy Al pacyeTa MOJHOTO CONPOTHBIICHUS IEMH NEPEMEHHOTO TOKa, UCIIOIb3yeMOil
B JaHHOW paboTe (WM IpeICTaBICHHOH IIPETIoIaBaTeNIeM).

Kax omnpenensiiach MHAYKTHBHOCTh KAaTYHIKHM B JaHHOW pabote? Kakum eme crmocoOoM MOXKHO
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OIpeNIeNUTh UHIYKTUBHOCTh?
4. TIpomeMOHCTpUPYHTE BO3MOXKHOCTh MpUMeHeHus cpeabl Microsoft Excel (wmu apyroit cpemst) st
00pabOTKU SKCTIEPUMEHTABHBIX JaHHBIX.
2 Kype
Ne 14 «Ompenemnenne nokaszarens aguadaTel metonoM Kinemana u Jlesopmay
1. OO®bsacHUTE X0/ IKCIIEPUMEHTA U PE3yIbTaThl pacyeTa.
2. HazoBure npoueccsl, MPOUCXOISIIUE C Ta30M, B X0JI€ IKCIIEPUMEHTa M N300pa3uTe Mx rpaduyecKu.
3. 3amummre ypaBHEHUs JUIs BBIBOAA (POPMYJIBI TOKA3aTeNs aquadaThl.
4. TIpomeMOHCTpUPYHTE BO3MOXKHOCTH MpuMeHeHus cpeapl Microsoft Excel (wmu apyroit cpemst) st
00paboTKM SKCIIEPUMEHTAJIBHBIX TaHHBIX.
5. Kak B 1anHo# paboTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX TAaHHBIX ?
Ne 34 «Ompenenennie JIMHBI CBETOBOW BOJHBI M XapaKTEPUCTUK IU(PPAKITNOHHON PEIISTKI
1. KakoBbI mapaMeTpsl M XapaKTEPUCTUKH JU(PAKINOHHOMN PEIIeTKH, IPUMEHIEMON B 9KCIIEPIMEHTE?
2. Ilomyuure ¢opMyny O ONpEeNeNeHHs [JIMHBI CBETOBOM BOJNHBI MHpU  AWGPAKIUM Ha
JTU(GPaKIIHOHHON peIIeTKe.
3. KakoBo mpakTHYECKOE MPUMEHEHUE TUPPAKIUOHHBIX PEIICTOK?
4. Kak B 1aHHO# paboTe MUHUMH3HPYETCS MOTPEIIHOCTh IKCTIEPUMEHTAIBHBIX JTaHHBIX ?
No 42 «OmnpeneneHue rJIaBHBIX KBAHTOBBIX YKCEN BO30YXJICHHBIX COCTOSTHUN aToMa BOJIOPOIay
1. TlosicHuTe yCTPOWCTBO M MPHUHIMII paOOTHI CIIEKTPOCKOIIA, HCIIOJIb3YEMOT0 B JaHHOK paboTe
2. Ilomyuure ¢opmyny Ui ONpPEAETMHHS TJIABHBIX KBAHTOBBIX YHCEN BO30Y>KAEHHBIX COCTOSHHH
aToMa BOJOPO/Ia M IPYTUX BOJOPOIOIIOJOOHBIX ATOMOB
3. Yro Ha3bpIBaeTCA TPagyHpOBOYHBIM Ipadrukom?
4. TlpomeMOHCTpUpYHTE BO3MOXKHOCTh NpuMeHeHust cpensl Microsoft Excel (unu mpyroit cpemsi) s
00paboTKN SKCIEPHUMEHTAIBHBIX JJaHHBIX
3HaTh - OCHOBHBIE OIIPEEICHUS U IIOHATHUL BOIIPOCHI JIA1 ITIOAT'OTOBKU K 3AUYETY Haueprarensnas

WH)XEHEPHOU TpaduKy;

- OCHOBHBIE TIPaBIJIa BHITIOJTHEHUS
yepTeKen;

- ocHoBHbIe TonoxkeHust ECKJI;

- HOPMATHBHBIE ¥ PYKOBO/ISIIIHE
MaTepHaJIbl, KaCaIOINECs BBITOIHAEMBIX
TUIIOB YepTEexXeM

Pe3pboBbIe coenuHenus. DneMeHTs! pe3bObl. Tumbl pe3sd. M3o0paxenue n 0003HaueHHE pe3bOBI.
CaapHnble coequHEeHNs. THUIBl CBapHBIX coequHeHnil. M300pakeHne 1 0603HaueHNE UX Ha YepTexe.
COOpOYHBIH YepTek, YepTex 00IIero BuAa. Y CJIOBHOCTH U YIIPOIIeHuUs npH BeimonHeHnn CU.
Oco6eHHOCTH M300pakeHNs Ha COOPOYHOM YepTeke COeNMHEHNH CTaHAaPTHBIMU M3ACTIISIMH.
Crangaptaeie uznenus. CoequHeHus 00JITOBOE, BHHTOBOE, IIMTUICYHOE.

I'OCT 2.401-68. Crnenudukanus. Paznenst cnenmdukanuu. [Topsimok coctaBneHus.

OCKH3MpOBaHNE MAIIMHOCTPOMTENBHBIX AeTaneil. Beibop kommuectBa m3o0pakeHuil. OcoOEHHOCTH

FeoOMETpHs U
WH)XeHepHas rpaduka




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
N300paKEHUS OTACIIBHBIX JIeTaJIeH.
KommbrorepHas rpaduka. BrinonHeHne yeprexeit cpenctBaMu KoMmnblotepHoi rpadguxu u CAIIP.
Kommerotreprast rpaduka. BreimonmHeHme yeprtexkeil cpenctBamu KommbloTepHO# rpadukm u CAIIP.
OCHOBHBIE METOJIBI M KOMAH/IbI CO3/IaHUSI TPEXMEPHOI MOJENH U MOJTyYeHUE YepTexka.
Kommproteprast rpaduka. BreimomHenme yeprtexkeil cpenctBamu KommbloTepHO#l rpadukm u CAIIP.
OCHOBHBIE METOJIBI ¥ KOMaHBI peIakTHpoBaHus depTexeit u 3D monerneit.
YmeTpb - 006cy)xaath croco0s! 3¢ dexkTnBHOTO [IpumMepHbIe TpaKTHIECKHUE 3aTaHUS:
pemenns 3agad (2D wim 3D [lo wHaMBHMOyanpHBIM BapuaHTaM co3naTh 3D momenm nmeraneit ameBatopa, co3math 3D cOopky
HOCTPOCHH); JJIeBaTOpA.
- OOBSACHATD (BBISBIATH U CTPOUTH)
TUNHWYHBIE MOJIEIIU 3a/1a4, YepTexen u =
3D mogeneif; " C
- IPUMCHATHL 3HAHUA YTCHUA U
IIOCTPOCHHUS YEPTEXKE B ¢
npo¢eCCUOHANBHOM NeSITeIBHOCTH; %
- UCII0JIb30BAaTh 3HAHUS YTCHUA U ‘
nocTpoeHus yeptexeit u 3D mozneneit Ha
MEKAUCHNITNHAPHOM YPOBHE Co3naTh COOPOUHBIH YEPTEXK U CHEHU(HKALUIO IIEBATOPA.
Bnanerts - IPAKTUYECKUMU HaBBIKAMU IIpumepHbIe TPaKTUYECKUE 3aJaHUS:

HCTIOJIB30BaHUS SIEMEHTOB THCIUITIIHBI
JUIA peLIeHUs 3a7a4 Ha APYTHX
JTUCHUIUIMHAX, HA 3aHATHIX B AyAUTOPHH
1 Ha TIPOU3BOJCTBEHHON IPAKTHKE;

- METOJaMH UCIIOJIb30BaHUs
MPOTPaMMHBIX CPEJICTB JUIS PELICHUS
MPaKTUYECKHX 33/]1a4;

- OCHOBHBIMU METOJIaMU UCCIIEAOBaHUs B
00J1aCTH MH)XEHEPHOH U KOMITBIOTEPHOM
rpaduKH, MPAKTHIYECKUMH YMEHUSIMU U
HaBBIKAMU MX HCIIOJIB30BAHUS

ITo coopounomy uepTexy (pacreuarTars Ha jgucTe popmara A3) pa3paboTars pabodne 4epTexu 3
netanei (yka3pIBaeTcs MmpenojaBaTesieM). Pazmepsl aeranei cieyet onpeaeNsiTh Mo cOOpOUHOMY
4epTexy ¢ yUeTOM MacuiTada, yka3aHHOTO B OCHOBHOW HAAMUCH COOPOYHOIO YepTexa.

|




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMbl
3HaTh - OCHOBHBIE METOAUKU Tmoucka U | Ilepeuens meopemuueckux 60npocos K IK3AMeEHY: Wudopmannonusie
WCTOYHMKY Hay4yHOI nH}popmanny; H3mepurenbHble HHPOPMALNOHHBIE CHCTEMBI TEXHOJIOTUH B
- METOMKHAHAIN3aN CHHTE3a Croco6s! peacTaBieHNs HHPOPMAIIN METaITyprun

nH(pOpMALUK N3 Pa3THIHBIX
HCTOYHHMKOB U IIPEACTABICHUS €€ B
TpedyeMoM (opMaTe ¢ HCIOIB30BAHIEM
MH()OPMALMOHHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH;

- pa3NMYHbIe CIIOCOOBI IIPEICTABICHUS
nH(OpMaLUK C HCTIOJIb30BaHUEM
MH()OPMALIMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTU.

KoMIproTepHBIE TEXHOIOTHH, UCIIOIb3YEMbIE IPH ITONCKE HHPOPMAINT

NudopmanmnoHHbIE TEXHOJIOTHH, UCTIONB3yEMbIC IIPU TIONCKE MH(POPMAIIN

MeTtoauku morcka 1 00paboTku HHPOPMALIUU U3 PA3TUIHBIX HCTOYHHKOB

[IpencraBnenne na(GOpMAaIH B TpedyeMoM Gopmare

AHann3 HHPOPMALNHU U3 PA3INIHBIX HICTOYHIKOB

CeTeBble TEXHOJOTHH NpH cOope nHdGopmManuu

TexHoIOrMYeCKHe U3MEPEHUS B 30HE HUKHETO CTPOEHHS aryIoMepalliOHHON MaIluHbI

TexHuuecKue cpesICTBa U1 U3MEPEHHUs TapaMeTPOB TEXHOJIOTHYECKOTo IIpolecca

Buap! crangapTos.

HopmaTuBHBIE TOKYMEHTEI

I'ocynapcTBeHHBIC M OTpaCiCBbIC CTAHAAPTHI I pa3padboTku mpoekrta mo ACY TII

TexHNYeCKHe CpeICTBA aBTOMATH3ALNH

CpencrBa aBTOMaTHIECKOTO PETYIHPOBAHUS

CpencrBa CUTHATM3ALUH

CraTndecKuii ¥ IMHAMUYIECKUI PeXHUM paboThl 0OBEKTA YIPABICHHUS.

CraTndeckast XapakTepUCTHKa OOBEKTa YIPaBIICHHUS.

Omnpenenenre JUHAMUYECKUX IAPAMETPOB 00BEKTA YIPaBJICHHS 110 KPUBOM pa3roHa.

TunoBele nuHaMu4eckue 3BeHbs. CTaTWdyeckue H AMHAMHYECKHE XapaKTEPUCTUKH THIIOBBIX
COEIMHEHUN 3JIEMEHTOB.

Henpepsisable 3akons! perynuposanus (11, 1, ITH, T1/1, TIM/I - 3ak0HbBI) U peryIsaTOpsl, (OPMHUPYIOLTHE
9TH 3aK0HBI. OmpeeneHne HaCTPOSYHBIX TapaMeTPOB TUIIOBEIX PETYIATOPOB.

Iloka3arenu kauecTBa peryJupoBaHUsl.

Cucrema aBromarmyeckoro perynuposanust (CAP). Konryp perymuposanus.

Knaccudukamnus cucrem peryiauposanus u ynpasieHus: ACY, ACYII, ACYTII.

Hcnonp3oBanne OBM minst popMupOBaHHS pa3IUYHBIX 3aKOHOB PETyIHPOBaHMS. IIpOMBIIIICHHBIE
KOHTPOJUIEPHI U ynpasisitomue OBM.

Oyukuuu 1 HazHayenue ACY TII.

[TpoGuiemb! yrpaBieHus TEIIOIHEPTETHIECKIMH MPOLIECCAMHU.

[TpUHIKUIIBI ONITUMAIBHOTO IJIAHUPOBAHHS U YIIPABICHUSL.

IMpumenenne  MHGOPMAIMOHHBIX M BBIYUCIHMTENIBHBIX  CeTel  uis
METAJUTyPTHYECKIX TEXHOIOTHH U YIIPABICHUS TEIUNIOTEXHUIECKUMHU 00bEKTaM M.
OYHKIIMOHAIBHBIE CXEMBI aBTOMATH3AIINHU TEIUIOBBIX IPOIECCOB.

Cmpykmypa coépemeHHOU cucmembvl YNpasienus RpOU3600CMEOM. YPOGHU CMPYKMYpbl, OCHOGHbIE
BbINOIHAEMbLE PYHKYUU

Yposenv nonyuenus ungopmayuu 06 obvexkme, cocmas ypoeHs, NpopaAMMHblEe U MeEXHUHeCKue
cpedcmed yposHsi.

COBEPIICHCTBOBAHUA




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
Yposenv ynpasnenus. Hngopmayuonnvie ces3u yposHs ¢ Opy2umu ypoSHAMU UEPAPXUL.
Yposenv oucnemuepusayuu npoyecca ynpasnenusa. 3aoauu ypoens. Cmpykmypa npoepammHbIX
cpeocme ypoeHs.
[IporpamMHBIE  CcpencTBa  aBTOMATH3HPOBAHHOW  OOpabOTKM W OTOOpakeHHs  IapamMeTpoB
TEXHOJIOTUYECKOT0 IPOLecca, COCTaB M CTPYKTYpa CPEICTB.
OCHOBHBIE XapaKTEPUCTUKH MPOIPAMMHBIX CPEACTB HAKOIUIEHHs U moucka nadopmanuu. CTpykTypa u
Kaccupukanus 0a3 JaHHBIX.
[IporpamMmHBIE CpencTBa ABTOMATH3MPOBAHHOTO cOopa M mepenayd HHGOPMAaLUM, CETH Iepenadd
HaHHBIX.
WudopmManmoHHble TEXHOJOTWM OObeIUHEHHsS (CBS3BIBAHMS) MCTOYHUKOB JaHHBIX, €IWHOE
nH(pOpMaLMOHHOE NPOCTPAHCTBO.
MeTtoapl CBA3BIBaHMA U Tiepeadyd JaHHBIX Ha ypOBHE omepanroHHBIX cucteM. CepBepa mepeaauu
HaHHBIX.
HasnaueHue ¥ CTpYKTypa aBTOMAaTU3MPOBAHHOTO TEXHOJIOTMYECKOTO KOMIUIEKCA. DIEMEHTHI
CTPYKTYpBbI, HA3HAYCHHE U COCTAB.
Mertposorudyeckue xapakTepucTHKU. HeMeTposornyeckue XxapakTepiuCTHKA
CTpyKTypHBIE CXEMBI H CBOWCTBA CPEJICTB H3MEPECHUS
O06paboTKa pe3yIbTaTOB H3MEPCHUS
W3mepeHne HealleKTpraeckux BenmanH. Kiaccudukanus
M3mepenue TemMmeparypbsl TEpMOMETPaMH COIIPOTUBIICHUS (TIPEeieNbl U3MEPEHHUs, TPATYUPOBKN).
TpeboBanusi, IpebsBIsIEMbIE K MaTEpUAITY
[TpeoOpa3zoBaTeny HEANEKTPHUUECKUX BEIMYMH. MeTalInuecKie TEPMOMETPBI CONPOTHBIICHUS
[TpeoOpa3zoBaTenn HEAIEKTPUUECKHUX Benn4rH. [101ynpoBOJHUKOBBIE TEPMOMETPBI CONPOTUBIICHHS
[TpeoOpa3zoBaTenn HEIEKTPUUECKHUX BeNn4rH. TepMoasiekTpuieckie npeodpasoBarenu
CraHJapTHbIE TEPMOIIEKTPUUECKHE TpeodpazoBatel (Ipeleibl K3MEPEHHs, IPaAyHpPOBKH, MaTepHall
3JIEKTPOJIOB)
CrocoOBl HCKITIOUSHUSI BIUSHUS TEMIIEpaTypbl CBOOOIHBIX KOHIOB TepMomnap. TpeboBaHus,
NpeabsABIsieMble K MaTepHaliaM, TepMOoTiap
[TpeoOpa3oBaTesli HEANSKTPUIECKHX BeTMIHH. [IHpoMeTphl
MeTtoBl U CpeICTBA U3MEPEHHUS Pacxoa
IIpeobpazoBarenu cepunr METPAH
Mertozbl U CpesicTBa U3MEPEHMSI YPOBHS
YMmets - HCIIOJIb30BATh pasnuunsie | IIpumepst npakmuueckux 3a0anui.
WCTOYHWKH JJIs MOATOTOBKM 0030poB M | 3aaanue 1. Mcnonb3ys pa3iuyHble JTUTEPATYPHBIE HCTOYHUKHU JIaTh ONPEAEIEHNE KAXKIOMY TEPMHUHY U3
OTYETOB, 0pOopMIIITH HAy4YHO- | CIEHYIOLIECH CXEMBEI.
TEXHUYCCKHE OTYCTBI B COOTBETCTBHUH C
TpeOOBaHUAMH,
- 0000mares  wHQOpPMAIMIO W3

Pas3JIMYHbIX HCTOYHUKOB I TOATOTOBKH
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CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

0030poB 3aJaHHOl  TeMmartuke,
odopmIsTh HayYHO-TEXHUYECKHE
OTYETHl C HCIOJIb30BAaHUEM T'OTOBBIX
11a0JJ0HOB M MaKETOB;

- aHATM3UPOBATh  WHPOPMALHUIO
U3  Pa3IMYHBIX ~ HCTOYHHMKOB  JUIA
HOATOTOBKH 0030pOB IO  3aJaHHOM
TEeMaTUKe, ONpPENeNATh CTPYKTYpy M
0pOpMIIATH HAy4YHO-TEXHUYECKUE
OTYECTHI.

1o

KIIACCUOUKALIUA
TIOI'PEITHOCTENU
v v v v v
Io
o npuauHaM Ilo xapakTepy To xapaxtepy Ilo dpopme
3aKOHOMEPHOCTH CBSI3H MEKIY
NosIBJICHHUS NpOsiBJIEHHS u npeacTaBaeHust
NposiBJIeHUsS BeJTMYHHOM
NOTPenHoCTH
MeTouIecKas cTaTHyuecKas cHCTeMaTHYecKas 1 ypoBHEM
cHraana

HMHCTPYMEHTaJIbHAs
BBIUHMCIICHHS

CcyObEeKTHBHAs

(ocHoBHas U
JIOTIOJTHATCIbHAA

JAHaMHUYECKas

Cﬂy‘{al‘/'IHaﬂ OTHOCHUTECJIbHAA
aaAuTUBHAA
FPYGaﬂ TprneAeT
vBHAsA
CMEIIaHHas

3a;1a}me 2. HCHOJ’ILSyﬂ PA3JINIHBIC UHTCPHCT UCTOUYHUKU AaTh ONPEACIICHUC KAKAOMY TCpPMHUHY U3
cneny}omef/i CXCMBI.

C npubnuxeHHbIM OLleHNBaHNEM MNOTrPeLLHOCTV ]

C TOYHbIM OLleHMBAHUEM MOrPELLHOCTY —|

MHorokpaTHble HepaBHOTOYHbIE MN36bITOYHbIE BeckoHTakTHble T TNaGoparopHsie
E€XHWU4ECKMNe | | (nccnepoBaTenbCku
OpHoKpaTHble PaBHOTOYHbIE Heobxoaumble KoHTaKTHble
Mo uncny namepennn Mo ycnosusam | | Mo cTteneHn 4ocTaToMHOCTM Mo cBsisn ¢ Mo TOYHOCTM OLEHKM
BENUYUHBbI N3MepeHuii N3MepeHuii 06bEeKTOM NorpeLHocTn
| Buabl namepenui |
Mo cnocoby nony4eHns Mo xapakTe,
Y Y Mo meTopy p py o
pesynbTaTa peaynbTata usmepeHun
Mpsmble
P ABcontoTHbIE
(HenocpeacTBEHHbIE)
[onyckoBble (noporoBble)
KocBeHHble
OTHOCUTENbHbIE
CoBOKyMnHblE
CoBMecCTHble
OuHamunyeckne
Cratuyeckne

Ilpumepsl npakmuyeckux 3a0anuil Ona IK3AMena.
CoCTaBUTh CTPYKTYPHYIO B (DYHKIIMOHAILHYIO CXEMbI aBTOMATH3aI[MH THIIOBOTO KOHTYpa
PErynupoBaHus TEMIIEPATYPBI.
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CocTaBUTh CTPYKTYPHYIO M ()YHKIIMOHAIBHYIO CXEMbI aBTOMATH3allUK THIIOBOTO KOHTYpa
peryIupoBaHUs AaBICHHUS.

CocTaBUTh CTPYKTYPHYIO H (DYHKIIMOHATBHYIO CXEMbI aBTOMAaTH3aIUHI TUIIOBOTO KOHTYpa
PETYIHNpPOBaHMUS pacxoa.

CocTaBUTh CTPYKTYPHYIO H (DYHKIIMOHAIBHYIO CXEMBI aBTOMATH3AaLUH THIIOBOTO KOHTYpa
PETYIHNPOBAHUS COOTHOIIEHHS TOITUBO-BO3IYX.

[TpennoXuTh KOMIUIEKC TEXHHYECKHX CPEACTB Al Peall3allid THIIOBOTO KOHTYPA PETYIHPOBAHUS
TEMIIEPaTypBbI

IIper1oxkuTh KOMIUIEKC TEXHHYECKHUX CPEACTB AN pealu3alliid TUIIOBOTO KOHTYpa peryIupOBaHMS
JIaBJICHUS

IIpemioxkuTh KOMIUIEKC TEXHHYECKHUX CPEACTB AN pealu3alliid TUIIOBOTO KOHTYpa PeryIupOBaHMS
pacxoza

IIpenyioxkuTh KOMIUIEKC TEXHHYECKHUX CPEICTB AJSA peaju3alMd THUIIOBOIO KOHTYpPa peryJlnpoBaHUS
YPOBH:

CocTaBUTh CTPYKTYPHYIO H (DYHKIIMOHAIBHYIO CXEMbI aBTOMATH3aLlNK THIIOBOTO KOHTYpa
perynupoBanust MoiHocTy 1yru B AIIK.

CocTaBUTh CTPYKTYPHYIO H (DYHKIIMOHAIBHYIO CXEMBI aBTOMATH3aLlMK THIIOBOTO KOHTYPa yPOBHS
MeTaiia B Kkpucramumzarope MHII3.

CocTaBUTh CTPYKTYPHYIO H (DYHKIIMOHAIBHYIO CXEMbI aBTOMATH3aIlUK THIIOBOTO KOHTYpa
perynupoBaHus pacxonaa Bojasl B 3BO MHIJI3.

Bnagers

- HaBBIKaMHU pabOTHI B ITAKETaX
NPHUKJIAIHBIX IPOrPaMM I 0OpMIICHHS
TEKCTOBOH MH(pOpMaIHy;

- HAaBbIKAMU paboTsl c
COBpPEMEHHBIMHU IIPOTPAMMHBIMH
cpeacTBaMH U1 O(OPMIICHUS TEKCTOBOM
nHpOpMAaIHH,

- METOJlaMH1 u CpeACTBaMH
NPE/ICTaBICHUS TEKCTOBOM MH(OpMaIin
c UCTIOIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTHH.

IIpumepvinpakmuueckux 3a0anuii.

3apanmue 1.

OTKpBIT TEKCTOBBIA qOKyMeHT WOrd u BH3yaqbHO O3HAKOMHUTHCS C BHIOM, B TOM YHCIE C
BKITIOYEHUEM PEeKHUMa 0TOOpakeHHUs BCEX 3HAKOB

[TomaroBo 3aaaTe clenyromue MapaMeTphbl JOKYMEHTA!

[Tapametpsl ctpanunst: Ilonsa: Bepxnee — 1,5 cm, Ilpasoe — 2 cm, Huoicnee — 1,5 cm, Jlegoe — 3 cm;
Opuenmayus — Kawxuas; Hymepayua cmpanuy — CHU3Y 110 LEHTPY.

[Mapametpsi Tekcta: lpugpm — TimesNewRoman, Pasuep — 14, Ilepsas cmpoka — omemyn — 1 cm,
Buipasnusanue — o mmpune, Mesicdycmpounwiti — 1,5 cTpoku, 6e3 HHTEPBAJIOB 10 U Mocie ad3ara.
[IpuBecTH B MOPAIOK CoAepikaHUE JOKYMEHTA 110 CTPYKTYpe:

Bsenenue

OcHoOBHas 4acTh

BriBoab!

[TepBblii TUCT CAEIATH TUTYIBHBIM U OOPMHUTB €r0 C UCIIOJIb30BAHMEM KapTUHKHU.

Bropoit smct ocBoGoaMTH TON cojaepkaHue (OrNaBlIeHWE) W TpojenaTh paboTy i  ero
ABTOMATHYECKOT'O CO3/IaHMS.

BcraButh HOBYIO HyMepammio CTpaHHUI] C HapameTpaMu: BHHU3Y cTpaHHIbL, mocepenuHe, 6e3 HoMepa Ha
TUTYJILHOM JIMCTE

CoXpaHHTh JJOKYMEHT 110J] HOBBIM Ha3BaHHEM.
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3ananne 2. B pamkax 3aganus n3yuuts marepuai ctatbit «PDF 8 WORD (DOCX): 10 crioco6oB
KOHBEPTHUPOBaHUSA!».

https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

Bri6pats u yctanoButs Ha [1K ogHy U3 mporpamm 1t KOHBEpTHPOBaHUS (aiiia.

Kouseptuposars mr060# BEIOpanHsiii Bamu daitn *** pdf B popmar ***.doc (docx) u camocTosTensHO
MPUBECTH €r0 B COOTBETCTBHE CO CIECAYIOIINMH TPECOOBAHUSIMHU:

[Mapametpsr ctpanuwst: /lona: Bepxuee — 1,5 cm, Ilpasoe — 2 cMm, Huowcnee — 1,5 e, Jlegoe — 3 ¢,
Opuenmayus — Kuwknast. [Tapametpsr Tekcra: [lpughm — TimesNewRoman, Pasuep — 14, Ilepsas
cmpoxa — otctyn 1,25 cM, Buipasnusanue — 1o mmpune, Meocoycmpounwviti — 1 cTpoxu, 6e3
MHTEPBAJIOB 0 U TOcie ad3ana.

OTcnenTe U yaaIuTe JUITHIE TPoOeIibl, 3HAKK Ta0y sy U ab3ara!

3ananne 3. Co3narpaokymentMicrosoftExcel. MaccuB skcneprMeHTaNbHBIX JaHHBIX BHECTHU B
ANIEKTPOHHYIO TaOIHIy. BEIUMCIUTE CyMMy MO Ka)KAOMY MapamMeTpy. BelYuciuTh cpeHee 3HaueHUEe
Kaxkgoro napamerpa. [Toctpouts auarpamMmy u rpaduk 3aBUCUMOCTH 3THX JaHHBIX. JlereHmy
PAacIoI0XUTh IO OCBI0 abcuuce.

Ilpumepubl npakmuueckux 3a0au K IK3amemy.

3aoaua 1. Vicnons3ys TOCT 21.208-2013 maTth pacmugpoBKy CISAYIONINM yCIOBHBIM 0003HAYCHUSIM

CpCACTB aBTOMAaTHU3aluun:

@

3aoaua 2. Vicnons3ys I'OCT 21.408-2013 cocTaBUTh IepeyeHb OCHOBHBIX Pa0OUYUX YepTexel MPpoeKTa
no ACY TII.

3aoaua 3. Vcnonp3ys TOCT 21.208-2013 mosicHUTE 00beM TEXHHIESCKHUX CPEIICTB Ha TPEIIIOKCHHON
CXEM€ aBTOMAaTH3aL1H:

@
ﬁ@
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3HaTh METOABI M TOPANOK IIOMCKa Hay4yHoO- | Ilepeuens meopemuueckux 60npocog K 3auemy: Hayuno-
TEXHUYECKOW uH(OopMaIiu, NaTeHTHOH | TeopeTuueckue OCHOBBI HAYYHBIX HCCIEIOBAHUI HCCIIEN0BATEIbCKAs
HHPOpPMATUU OO01ue cBeICHUS 0 HayKe M HAYYHBIX UCCIICIOBAHMUSX. pabota

Haquaﬂ TEOPU U METOJ0JIOTUS.




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
HayuHb1il MeTon.
Meroan4eckre OCHOBBI Hay4HBIX HCCIIEIOBAHUH.
2Br100p HamIpaBICHUS HAYYHOTO HCCIICAOBAHMS.
[Ipormecc HAyYIHOTO HCCIIEAOBAHNS.
Bomnpocsl 1J1s1 caMONIpoBepKH:
CrpyKkTypa OpraHu3aliil HayYHBIX HCCIICIOBAHHA.
HayuHbIil MeTOA Kak cucTeMa PaBUJI U NPEANNCAHUN.
MeToauku ucclieIoBaHuid.
YmeTpb OCYILIECTBIIAITh coop Hay4HO- | IIpumepnsie npaxmuueckue 3a0anus:
TEXHUYECKOH mH(popMarmu 1o tematuke | M3ydeHne cOCTOSHUSA BOMPOCca Ha COBPEMEHHOM 3Tarle Pa3BUTHSA HAYKH M TEXHOJIOTHH.
SKCIEPUMEHTOB IS cocraBnenus | O0oOIIeHHe TOTyYeHHBIX pe3ybTaToB. COCTaBlICHHE BBIBOIOB.
0030pOB, OTYETOB u Hay4dHBIX | DOpMYJIHpOBaHHUE LIS U 3a]1a4 UCCIICIOBAHUSL.
myOJIMKaLui OmnpejienieHHe METOIOB U CIIOCOOOB TOCTHIKEHUS! PE3yJIbTaTa.
Bnagets HAaBBIKAMHU COCTaBJIEHUS OTYETOB IO 3adanusa na peuwienue 3a0au u3 npogheccuoHanbHOl 06naACmU, KOMNIEKCHbIE 3A0AHUA:
BBITIIOJJTHCHHOMY 3aJIaHUTO HO}IFOTOBKa CTPYKTYPHUPOBAHHBIX OTYCTOB I10 I'IaBaM U naparpa(baM 10 BapuaHTaM TEM
HCCJICIOBaHUI:
BrrisiBnenue palMOHAJIBHBIX PEXKMUMOB 3arpy3kmM IMHUXTOBBIX MAaTEpUajloB B JOMCHHBLIC II€YH,
OCHAII[CHHbIE OECKOHYCHBIM 3arpy304HbIM YCTPOHCTBOM JIOTKOBOTO THIIA.
[TpuMeHeHNE KOMIDIEKCHBIX MapTaHCIIKPEMHHUEBEIX Py B arjJOIOMEHHOM ITPOU3BOJICTBE.
3. OcBOeHHUE TEXHOJOTHH MPOU3BOCTBA HU3KOYTIICPOJAUCTHIX CTaJeH, JISTHPOBAHHBIX BaHAIHEM, OOpOM
u pocopom.
3HaTh Knaccudukanmro aureiiHoro I[IpumepHBbIii IepeyeHb BONPOCOB VISl IK3aMeHa: JIuteitnoe
MIPOM3BOJICTBA, CIICIUAIBEHBIC BUJIBI TIPOU3BOJICTBO

JIMTHSI, @ TAK)KE KaXK/ABIH 3Tall B
TEXHOJIOTHYECKOI CXeMe JINThS B
pa3oBylo necuanyto Gopmy

Knaccuukarus mTuTefHOro IPOU3BOCTBA.

OO01ast TeXHOJIOTHYECKAS cXeMa IMPOU3BOJICTBA OTIUBOK.

JlnreliHas ocHacTKa M MOJIENTbHBIN KOMIIJIEKT.

®opMoBOUHBIE MaTepHuaidbl U cMecH. OO0mas XapakTepucTHka (OPMOBOYHBIX CMecei, MX OCHOBHBIC
TEXHOJIOTHUECKHEe U paboune CBOMCTBRA.

®DOpMOBOYHBIE TIECKHU, UX KIIaCCH(DUKAITUS.

CBs13yroIIIHe, UX KITaCCH(UKAIMS 00IACTH TPUMEHECHHUS.

JloGaeku B cMecH. [IpOTHBOIIPUTapHBIC TOKPHITHS.

CTtep>KHEBBIE CMECH, UX OCOOSHHOCTH.

TeXHONOTHYECKHIA TMPOIeCC MPUTOTOBICHUS cMmecell. OCHOBHOE 00OpYyIOBaHWE, MPUMEHIEMOE LIS
MPUTOTOBJIICHUS U TPAHCIIOPTHPOBKH (DOPMOBOYHBIX MaTEPHUATIOB M CMECEH.

MeTomp! m3rotoBieHUs TUTEHHBIX hopM. Knaccudukanus crmoco60B (OpMOBKH.

Pyunas ¢popmoBka.

MammHHas hopMOBKa.

Uszroroenenue popM Ha aBTOMATUIECKHX (DOPMOBOYHBIX JIMHUSIX.

besomounas apromarnueckas popmMoBKa.




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
VY1noTHeHHEe CMecH IIPECCOBaHUEM.
VY1noTHeHHe cMecH BCTPAXUBAaHUEM
YII0THEHHE CMECH ITECKOMETOM.
WmmnynbcHas GopMoBKa.
YmnoTHeHHEe cMeCH MHOTOIUTYH)KEPHOM TOJI0BKOH 1 aradparmMoit
ITeckoIyBHBIN U MIECKOCTPEIBHBIN CTIOCOOBI YIUIOTHEHHSI CMECH.
YMmets OTIMYNTE TUTYIO 3aTOTOBKY OT JIETaJIEH, JlaGopaTopHble 3aHATHS MO TeMe:
MOyYCHHBIX JPYTMH METOAMH, «Bugsl pyarHOi POPMOBKI»
BEIOpATH BUI PYYIHOU (POPMOBKH ISt
W3TOTOBJICHUS (POPMBI, BEIOpPATh
TUIOCKOCTh pa3beMa MoJIeIH U (hopMbl
Bnaners Crnoco6amMu OIIEHKH TOAHOCTH OTJINBOK, IIpakTHyeckoe 3a1aHNe HA IK3aAMeH:
npodeccHoHaNBHBIM S3BIKOM JUTEHHOTO | [Ipumep:
IMPpONU3BOJCTBA, BO3SMOKHOCTBIO Honpe):(non(eHHoﬁ OTJIMBKU TIPCACTABUTH TEXHOJIOTUYECKUMN nmpouecc JMTbd B Pa3oBYIO0 IECHAHYIO
MEXIUCIUIUIMHAPHOTO MPUMEHEHUS hopmy
MIOJIYYEHHBIX 3HAaHUHN
3HaTh OCHOBHBbIE MOHSTHS, KIIACCUPHUKALIUIO U IIpumepusvie meopemuueckue 6onpocoi: IIpouzBoncTBO
CrIoco0bI IPOU3BOACTBA (heppOCILIaBOB Ponb heppociaBHOroO MPOM3BOACTBA B METAJLTYPTHH. (eppocriuiaBoB
Kiaccudukanus cnocoboB npon3BocTBa GpeppocIiaBos.
[ITnxTOBBIE MaTepHalIbl, UCTIOJIB3YEMbIE B IPOU3BOJICTBE (HEPPOCILIABOB.
ITpou3BoACTBO yriepoaucToro peppoMapraHiia.
[Tpon3BOCTBO HU3KOYTIEPOANCTOTO (heppoMapraHiia.
[Tpon3BOACTBO METAIITMYECKOTO MapraHIa.
ITpousBoxcTBo peppoxpoma.
ITpon3BOCTBO HU3KOYTIIEPOAUCTOTO heppoxXpoma.
IMpousBoncTBo deppoBanagys.
ITpousBoncTBO (heppoCHIHIIHSL.
ITpou3BoCTBO (heppPOHHUKEIIS.
Ymers COBEpILIEHCTBOBATh HABBIKY, IEPEHOCUTH | IIpumepHsle npakmuyeckue 3a0aHuA:

pe3ynpTaTel B 00JIACTH MaTepHalIbHO-
IIPAKTHUYECKOH, TEXHUUYECKOH
JIeSITENBHOCTH

CocTaBUTh TEXHOJIOTHUECKYIO IOCIIEA0BATENILHOCTh POU3BOJICTBA YIVIEPOAUCTOrO (eppoMapraHia c
yKa3aHHUEM HCIIOJIb3YeMOro 000pyIOBaHUs

OnpenenuTth TUIBI PepPOCIUIABOB MO MPEACTABIEHHBIM 00pa3am

OmnmcaTs TEXHOJIOTHIO TPOM3BOACTBA (peppocIriaBa o MpeCTaBIeHHON cxeMe. [laTh pacmmdpoBKy
IIO3ULINHU.
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Bnanets

CHOCOOHOCTBIO A0CTPAKTHO MBICIIUTH,
aHaJIM3MPOBATh, CUCTEMATU3UPOBATh
HOJTy4aeMyr0 HH(POPMALUIO

0.3a1aHus Ha peleHne 3a1a4 U3 IPOPECCUOHAIBHOM 00IacTH

OnpenenuTs pa3aIudus B TEXHOJIOTUAX IPOU3BOJICTBA YIIIEPOIUCTOTO, HU3KOYTICPOIUCTOTO U
MeTandeckoro (eppomapratia

Onucath pa3inydus B TEXHOJOTHUSIX TPOU3BOACTBA OOBIYHOTO M HU3KOYTIIEPOIUCTOrO heppoxpoma
Mo npencTaBiIeHHOMY XMMHYECKOTO aHAU3Y (eppociuiaBa ONpeaeuTh ero Tuil. JlaTh pa3BepHyTOe
00BsICHEHHE.

3HaTh

[oHsATHS aHANN3a U CHHTE3a
MPUMEHUTENFHO K METAJUTyPTUYECKOMY
HarpaieHu0. OCHOBBI IPOU3BOJICTBA
yyryna u ctainu. OcoOeHHOCTH
COBPEMEHHBIX arpe€raTtoB u TEXHOJIOTUH
CTaJICTUIAaBUIILHOTO MPOU3BOJICTBA.
I/IHHOBaHHOHHBIe TEXHOJIOTUHU B
CTaJICTUIAaBUIILHOM MIPOHU3BOJICTBE.
OCHOBI:.I IIPOKAaTHOI'0 U METU3HOTO
npon3BoacTBa. OCOOCHHOCTH
COBPEMCHHBIX arperaTtoB M TEXHOJIOTHA

MMPOKAaTHOI'O U METU3HOI'O MPOU3BOJACTBA.

I/IHHOBaIII/IOHHLIC TCXHOJIOTMH B

IMMPOKAaTHOM U METU3HOM ITPOU3BOACTBAX.

Teoperndeckue BOMPOCHL:

CTpyKTypa METaUTyprHYeCKUX IPeATIPHSITHH.

[Iponecc BRIIUTABKY YyT'yHA B JOMEHHOMH ITEYH.

[Tpou3BoOICTBO CTaMH B KHCIOPOJTHOM KOHBEPTEPE.

ITpou3BOICTBO CTAH B AJIEKTPOCTAJICTIIIABHILHOMN ITEUH.

Buel craneit no Ha3HAYEHUIO U XUMHUYECKOMY COCTaBYy.
PaznoBunHocTH nporueccoB OM/J] 1 COpTaMEHT MOTydaeMbIX U3JIEITHH.
Oco0eHHOCTH YIPYTOH U MIACTHYECKOH U JedopMaIiiy MeTallia.
PasHoBUIHOCTH TpoIiecca MPOKATKH.

TexHOIOTHYECKHE CXEMBI TPOM3BOJICTBA MIPOKATA.

CocTtaB, KOMIIOHOBKa ¥ OCHOBHBIC XapaKTEPUCTUKH COBPEMEHHBIX IPOKATHBIX CTAHOB.
WHHOBanMK B IPOKATHOM MPOU3BOJICTBE.

JluteliHO-IpOKATHBIE arperaTsl.

BonounnasHOE MPOU3BOACTBO U OCHOBHBIE BHUJIbI METH30B.

BBenenue B
HaTpaBJICHUE




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
TexHomOrMYecKkre CXeMbl METU3HOTO NIPOU3BOJICTBA.
IIpeccoBanue MeTallIOB M OCHOBHBIE BHJIbI IPECCOBAHHBIX U3JIENIUI.
TexHOIOrMYeCKHe CXEMBI IPECCOBOTO MPOU3BOACTBA.
KoBka, mTaMnoBka 1 OCHOBHBIE BU/IbI KOBAHBIX (IITAMITIOBAHHBIX) H3CITHH.
TeXHOIOrHYECKHE CXEMBI Ky3HEUHO-IITAMIIOBOYHOTO ITPOU3BOJICTBA.
[TponsBoncTBO TPYO pa3nuYHOrO Ha3HAYCHHUS.
IToHsATHE O MOPOIIKOBON METAJITyPTUU H OCHOBHBIE BUBI U3ACIUH U3 METANINYECKUAX OPOIIKOB.
21. Crioco0bI ¥ CXeMBI OTyYEHHUS IBETHBIX METAIIIOB.
YmeTs JlaBaTb XapaKTepHCTUKY OCHOBHBIM Ilpaxkmuueckue 3a0anus.
METAIUTyprHYECKUM MPOLECcCaM. JlaTb XapakTepUCTHKY MIPOLECCY BBIILUIABKK YyT'yHa B JOMEHHOM MEYN.
Brienarts riaaBHbIE U BTOPOCTETICHHBIE JlaTh XapakTepUCTUKY Mpoleccy MPOU3BOACTBA CTAIH B KUCIOPOIHOM KOHBEPTEPE.
3JIEMEHTHI MEeTaJLTypriuueckoro mnporecca | JlaTte XapakTepUCTHKY IMPOIECCy MPOM3BOACTBA CTAU B 3JIEKTPOCTANICIUIABUIBHOM MEUH.
Ha OCHOBe MX aHaiu3a. O600marTh JlaTh XapakTepHCTUKY IIpOIiecCy MPOKATKH.
Ppa3IUYHBIE CXEMBI METAIUTYPrUYECKUX JlaTh XapakTepUCTUKY JINTEHHO-IIPOKATHBIM arperaram.
MPOIIECCOB HAa OCHOBE X CHHTE3a. JlaTh XapakTepUCTUKY BOJIOYMIBHOMY IPOU3BOJACTBY.
JlaTh XapakTepUCTUKY MpOoIecCy NPECCOBaHUS METAJIIOB.
JlaTb XapakTepUCTHUKY NIPOLECCOB KOBKH, IITAMIOBKH.
JlaTh XapaKTEepHUCTHKY IIPOLIECCY MIPOU3BOACTBA TPYO Pa3INIHOTO HA3HAYCHUS.
JlaTb XapaKkTepUCTUKY IIpoLEeCcCcaM MOPOIIKOBOW METALTypIUH.
JlaTb XapakTepUCTUKY MIPOLECCaM MOITY4EHUs [IBETHBIX METAILIOB.
IIpoBenenue aHaM3a METAITypTUYECKOT0 MPOLECCa C BBIAECIEHUEM INIaBHBIX U BTOPOCTENEHHBIX
3JIEMEHTOB.
[TpoBenenue cMHTE3a METALTYPTHUECKHUX MPOIECCOB C 000OIIEHHEM UX PAa3ITUYHBIX CXEM.
Bnanets CrocoOHOCTBIO COCTaBIISITH 0030PHEIE
Pedepatsi 1o MeTalypruteckoii D.3amanus Ha penienue 3a1a4 U3 npodeccuoHanbHOit obnacTu
HaIpaBJIEHHOCTH HAa OCHOBE aHAJIM3a U . o
cuirre3a, HABBIKAMH OTOTOBKH 3CCE 110 CocraBneHne 0030pHBIX JOKJIAI0B-TIPE3CHTAINH 110 METAJUTypTUYeCKOi HAaIlpaBJICHHOCTH Ha OCHOBE
. aHali3a ¥ CUHTE3A.
HayYHO-TEXHUYECKOIl mpobiiemaTuke. .
HlaBbIKaMH HATHCAHH PyKOTHCCH IToxroroBka scce mo HayHO-TEXHHECKOH mpobIemMaTuke. 3
o o Hammcanue PYKOIIUCEN HAYYHBIX CTATCU IO METAJUTYPru4€CKON TEMATHUKE.
HaY4YHBIX CTAaTCH MO METAJUTYPIrUICCKOU
TEMAaTHUKe.
3HaTh IlonsTHa aHanu3a U CUHTE3a Teopernueckue BOIPOCHL: Beenenue B
MPUMEHUTENBHO K METAIITypruuecKon IonsATHUs aHaNM3a U CHHTE3a NIPUMEHUTEIbHO K METAIITYPrU4eCKON CeNaabHOCTH. CHENHANbHOCTh

cnenuansHocTU. OCHOBBI IPOU3BOACTBA
yyryHa u ctainu. OcoOeHHOCTH
COBPEMEHHBIX arperaTtoB U TEXHOJIOTHH
CTaeIIaBUIIBHOTO TIPOU3BO/ICTBA.
VHHOBalIMOHHBIE TEXHOJIOTHH B
CTaJICIUIaBIIIBHOM IIPOMU3BOJICTBE.

CrpyKTypa METaIyprH4eCKUX IPeIpHUITHIL.

[Tpouecc BhITUIaBKY YyTyHA B JOMEHHOH I1€4H.
ITpon3BoACTBO CTany B KUCIOPOAHOM KOHBEpTEpE.
[Tpon3BOCTBO CTaNM B 3JEKTPOCTANICIUIABUIBHON TIEUH.
Bup! craneil o Ha3HAYSHUIO U XUMHYIECKOMY COCTaBY.

CyIIHOCTH arJIOMepaImOHHOTO MPoIIecca.




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMbl
OCHOBBI IPOKATHOTO U METU3HOTO YcerpoiicTBO M paboTa KOHBEHEpPHOW arioMepaliMOHHON MallInHEbI.
npousBoicTBa. OCOOEHHOCTH VY naneHue BpeAHBIX NpUMecei PH arjioMepanuy.
COBPEMEHHBIX arperaTtoB U TEXHOIOTHH TpeboBaHus K TOIINBY JOMEHHOMN IIJIABKH M BUABI €TO.
MPOKAaTHOTO W METH3HOTO Mpon3BoacTBa. | CyIIHOCTH mporiecca KOKCOBaHHUS KaMEHHBIX yrieit. O01mee yCTpolcTBO U paboTa KOKCOBOI OaTapen.
VHHOBanMOHHbIE TEXHOJIOTHH B I'openne yrnepona y ¢ypm u coctas ra3a no jamuHe GypMeHHOTo odara. M3smMeHeHne coctasa rasa 1o
MPOKATHOM U METH3HOM IPOU3BOJICTBAX. | BBICOTE IICUH.
[IpoTHBOTOK MaTepUasoB U ra30B B AOMEHHOU neun. [IpuunHbl OnycKaHus MaTEpPUAIOB B TOMEHHON
MEeYH.
Ymers JlaBaTh XapaKTEpUCTUKY OCHOBHBIM Ilpaxkmuueckue 3a0anus.
METAJUTYPrHIECKUM MIPOLIECcCaM. JlaTh XapaKTEepHUCTHKY IIPOLECCY BHIIIABKH YyTyHa B JOMEHHOH MeYH.
Brienarts riaaBHbIE U BTOPOCTETICHHBIE JlaTh XapakTepUCTUKY Mpoleccy MPOU3BOACTBA CTAIH B KUCIOPOIHOM KOHBEPTEPE.
3JIEMEHTHI MEeTaJLTypriuueckoro mnporecca | JlaTe XapakTepUCTHKY IPOLECCy MPOM3BOJACTBA CTAIH B 3IEKTPOCTANCINIaBIIIBHON TIeYH.
Ha OCHOBE MX aHanu3a. O6001maTs JlaTh XapakTepHCTUKY IIpOIiecCy MPOKATKH.
Ppa3IUYHBIE CXEMBI METAJUTYPIrUYECKUX JlaTh XapakTEepUCTUKY JINTEHHO-IIPOKATHBIM arperaram.
MPOIIECCOB HAa OCHOBE X CHHTE3a. JlaTh XapakTepUCTUKY BOJIOYMIBHOMY IPOU3BOJACTBY.
JlaTh XapakTepUCTUKY MpOoIecCy NPECCOBaHUS METAJIIOB.
JlaTh XapaKTEpPHUCTHKY IIPOLECCOB KOBKH, IITAMITOBKH.
JlaTh XapaKTEepHUCTHKY IIPOLIECCY NIPOU3BOACTBA TPYO PasIMIHOrO HA3HAYCHHS.
JlaTh XapaKTEpPHUCTHKY IIPOLIECCaM ITOPOLIKOBONH METaJLTypPrHH.
JlaTh XapaKkTEepHUCTHKY IIPOLIECCAM ITOJTyIEHUS [IBETHBIX METAIIOB.
[TpoBenenue aHanM3a METAJUTyPTUUECKOTO MPOIIECCA C BBIJICIICHUEM TTIaBHBIX M BTOPOCTETICHHBIX
3JIEMEHTOB.
[IpoBeneHue cMHTE3a METALTYPTHUECKHUX MPOIECCOB ¢ 0000IEHNEM HX PA3INIHBIX CXEM.
Bnaners CrocoOHOCTBIO COCTaBIISITH 0030PHEIE
pedepaTsl 1o CreuaIbHOCTH
«O06paboTka METaJJIOB U CIIAaBOB 3ajaHusl Ha pelIeHue 3a1a4 U3 MpoecCUOHaIbHON 00acTu:
JIaBJICHHEM» Ha OCHOBE aHaJIN3a U CocrasneHne 0030pHBIX JI0KIIaI0B-NIpe3eHTalNi 110 TeMe «Cnocobbl npou3eodcmea wyeyna u Cmanu»
cuHTe3a. HaBbIkaMH MTOJITOTOBKM 3cce IO | Ha OCHOBE aHAJIN3a M CHHTE3A.
HayYHO-TEXHUYECKOIl mpobiiemaTuke. ITonroToBka scce MO HAYYHO-TEXHUYECKOI ITpobIeMaTHKe.
Hapbikamu Hanycanus pyKonucen Hanucanue pykonucell Hay4HbIX CTaTell 10 METAJLIypruueCKOi TEMAaTUKE.
Hay4YHBIX CTaTEeH 110 METAJTyprHYecKOi
TEeMaTHKe.
3HaTh B3aUMOCBS3b MEXKy HCTOPHUECKHM Ilepedyens TeopeTHUECKUX BONIPOCOB K 3a4ETY: Hcropus Mmetautypruu

OTalloOM U MPUMCHACMBIMU MaTCpUATTaMU;
JOCTOMHCTBA U HEAOCTATKH
MCTAJUTYPIru4€CKUX IMPOIECCOB HA
OIPCACIICHHBIX dTalax pa3BUTHA
YCJIOBCYCCTBA; HPUHIHIIbL BBI60pa
KOHCTPYKIIMOHHBIX MaTCpHaJIOB B

Ponb HayKky ¥ TEXHUKH B pa3BUTHH OOIIECTBA.

[IpuHUMIBI EpUON3ALUY HAYKU U TeXHUKH. OCHOBHBIE IPOTUBOPEYUS U 3aKOHOMEPHOCTHU B Pa3BUTHH
HAyKU U TEXHUKHU.

Mexanuka 1. Herotona. 3akoH BceMUpHOTo TAroteHus. CyuHOCTb U UCTOPUSL OTKPBITHSL.
[Ipennochuiku BOSHUKHOBEHUS] TEXHUUECKUX HAYK.

OO6mias xapakTepUCTHKA MPOMBIIIUIEHHOTO M TEXHUYECKOTO nepeBopoTa koHna X VIII — navana XIX B.
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JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
3aBUCHMOCTH OT OCOOEHHOCTEH IlepcniekTHBBI pa3BUTHUS METAJLTYPTHUECKOM OTpacii)
OIpeIeNIEHHOT0 HCTOPUYECKOTo nepruosia | B3aumocBsa3b Hayku U TexHUKHU. [IpeBpalieHue HayKu B IPOU3BOAUTENbHYIO CHITy. OCHOBHBIE
HanpaBJICHUs HAYYHO-TEXHUYECKOTO Iporpecca
YmeTs aHAJIU3UPOBATh X0 UCTOPUUIECKOTO IlepeyeHs TeM A1 Ipe3eHTALUHA:
pa3BuTHs 00IIECTBA U IPUMEHEHUS Benukue yuensle anTHuHOCTH: Apuctorens, Apxumen, EBkimup, [ltonemeit.
METAJUTyprHYECKHX TEXHOJIOTHI; Ha Baxweiine otkpaiTist CpeTHEBEKOBBS B 00JIACTH HAYKH U TEXHUKH. AJXUMHS.
OCHOBE aHaJIN3a HAYYHOU JIUTEPATYPBI Onoxa Bo3poxnenus, o0mas XapakTepuCTHKA H €CTECTBEHHO-HAYYHBIE TOCTIKCHUSL.
CaMOCTOSITENIBHO OIIPEIEIISATh YPOBEHb HcTtoprdeckas HEHHOCTb UAEH U JOCTHKEHHH yUEHBIX CPEIHEBEKOBBS M 21I0XH Bo3poxkneHus B
Pa3BUTHUS METALTYPIHIECKOH OTPACIIN Ha | 00JIaCTH €CTECTBEHHBIX HAYK.
JTanax ACTOPUYECKOIO Pa3BUTHS; TexHrka Bo BpeMeHa aHTHYHOCTH. O0IIast XapakTepruCTHKA
apryMEHTHPOBAHO JA0Ka3bIBaTh
JIOCTOMHCTBA U HEJIOCTAaTKU METAJUIOB U
CIUIaBOB Ha 3Talax UCTOPHUYECKOTO
pa3BUTHA YeJIOBEYECTBA
Bnanets MPaKTUYECKUMHU HaBbIKAMU Ilepeuyens 3a1aHuii kK ceMHHapam:
CaMOCTOSITENLHON pa3paboTKU U [Touemy MarauToropck Ha3bIBalOT «CTajdbHOE cepie PoauHb»?
HCIIOJIb30BaHUs HAYYHO-TEXHUUECKON Hoxaxure MI'TY — Ky3HHIIa METAJILTyprUdeCKUX KaapoB
JUTEPaTyphl B 00JIaCTH METALTYPI U JoxkaxuTte: He Bce BelecTBa MOTYT CIIY>)KUTh MaTeprajioM JUIsl YeJIOBEKa JUIs TIOJTyYeHUs] HEOOXOAMMBIX
€My BelleH.
Kiaccudukanms MeTaurypru4ecKix mpeanpHsITHH.
Muctugeckoe uucio 7
3HaTh B3aMMOCBS3b MEX]y Pa3sBUTHEM Ilepeyens TeopeTHYECKHX BOMPOCOB LISl MOATOTOBKH K 3a4€TY: Hcropus TexHUKH
o0IIecTBa ¥ YpOBHEM pa3BUTHS TEXHUKH; | [IpHHIMITEI MeproIu3any HAYKH U TEXHUKH.
HaINpaBJICHUS Pa3BUTHsI TEXHUKU U OCHOBHBIE IPOTUBOPEYHS U 3aKOHOMEPHOCTH B PA3BUTUH HAYKH U TEXHHKH.
TEXHOJIOTHI Ha COBPEMEHHOM 3Tarle TexHnka Bo BpeMeHa aHTUYHOCTH. O01Iast XapakTeprCTHKA.
dunocodekne u HaTypdunocopckne uaen cpeHEBEKOBbS.
Baxmneitmme oTkpreiTist CpeJHEBEKOBbS B 001aCTH HAYKH U TEXHUKH.
Hcropudeckas ICHHOCTb MJIEH U IOCTUIKEHUH YUEHBIX CPEAHEBEKOBbS U 3110XU BO3pokaeHus B
00J1aCTH €CTECTBEHHBIX HayK.
. CBSI3b PEBOIIONMH COIMATIFHON M PEBOIIONMH Hay4yHO! (Ha mpumepe pa3Buts pusuku B XVI —XVII
BB.).
. OcHOBHBIE uepTHI, Xapakrepusytonme Hayky X VI—XVII Ba.
IIpennocslnky BOSHUKHOBEHUS! TEXHUYECKHUX HAYK.
OOmmas xapakTepHuCTHKa IPOMBIIIIIEHHOTO U TeXHUYecKoro repeBopoTa konma X VIII — nagana XIX B.
B3aumocss3b Hayku u TexHUKU. [IpeBpallieHre Hayky B IPOU3BOAUTENbHYIO cuily. OCHOBHBIE
HaNpaBJICHUs] HAYYHO-TEXHUYECKOro mporpecca.
YmeTs aHAIU3UPOBATh YPOBEHb PA3BUTUS Ilepeyens TeM A1 Npe3eHTAIUH

TCXHUKHU HaA PA3JIMYHBIX 3Tariax
HNCTOPHUYICCKOI'O pa3BUTHUS O6IIIGCTBEI;

Horann Kermep: 61/10rpa(1)1/m 1 OCHOBHBIC HAYYHBIC JTOCTUIKCHU. Pounb 3axoHOB Kermepa B
OKCIICPUMCHTAJIbHOM NOATBEPIKACHUU TCOPUN KOHGpHI/IKa.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
apryMeHTHPOBAHO J0Ka3bIBaTh Mexanuka . HeroToHa. 3akoH BceMUpHOTO TAroTeHus. CyIIHOCTb M UCTOPUS OTKPBITHUS.
JOCTHIKEHUE ONPENEICHHOTO YPOBHS M. B. JlomoHocoB. bruorpadus u HanpaBieHus Hay4HbIX uccienosanuidi. M. B. JlomoHocoB 1
pa3sBUTHA TEXHUKU B ONPENEICHHBIN npocselenue B Poccun.
HCTOPUYECKUM EPHOJ pa3BUTH Pycckue u coBetckue ¢pu3ukn — naypeaTsl HOOSTEBCKUX MpEeMHiA.
oOrrecTBa A. DWHIITEHH U TeOpHS U3TYICHUS.
Ix. K. MakcBemt u cratuctudeckas pu3nka.
JIx. T'ub6¢. ['maBHBIC HAyYHBIE TOCTH)KEHUSL.
Bnagets IIPAKTUYECKMMH HAaBbIKAMU Ilepeyens 3axaHnii K ceMUHapaM:
CaMOCTOSTENIFHON pa3paboTKu U My3eii HCTOpUHN BRIYHCIATEIbHON TeXHUKH (MockBa)
WCIOJIb30BaHUsI HAYYHO-TEXHUUECKON [onmurexanyeckuii My3er (Mocksa)
JIUTEPATyphl B 00JIACTH UCTOPHUU Myseii «uTemtekryc» (Yda)
TEeXHUKU
3Harh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX | IlepedeHp TEOpETUIECKUX BOIIPOCOB Teopus U TEXHOJOTUS
1 (PU3NKO-XUMHYECKUX TPOLECCOB; Onucatb TpeOOBaHHS JJOMEHIIUKOB, IPEABSIBISIEMbIX K KA4EeCTBY arjioMepara 1 OKaThIIIeH. OKYCKOBaHHMS KeJIe3HBIX
0COOEHHOCTH MPOLIECCOB OKYCKOBaHHUS HepequchTb KOMITOHCHTBI aFHOMepaHHOHHOﬁ IUXTHI. YKa3zaThke LIeJib BBOJIA U KPYIMHOCTD KaXXJ10T0 pya
JKEJIE30pyAHBIX MAaTEPHUAIOB; KOMIIOHCHTA.
T10KA3aTeN KA9eCTBA HCXOIHOTO chipbst | OTHCATh STArlbl IOATOTOBKH arJOMEPALHOHHON WHXTEI K CIIeKaHHI0. OOBACHUTE LE/b KaKI0TO STara.
¥ OKYCKOBAHHBIX MAaTEPHAIIOB VYka3aTh UCHIOIB3yeMoe 000pyJ0BaHUE.
Onmcate pa3auyus B TEXHOJOTUSAX OKYCKOBAHUS JKEIE3HBIX PyA U KOHLIEHTPATOB.
CocTaBUTh TEXHOJIIOTUYECKYIO TOCIIEA0BATENILHOCTD TOATOTOBKH JKENE3HBIX PY/ K TOMEHHOH IIaBKe.
Onucats BIUSHIE OCHOBHOCTH arioMepara Ha €ro KauyecTBo.
Omnucath TEXHOJIOTHIO IPOU3BOJICTBA CHIPBIX OKATHIIICH. YKa3aTh UCTIOIB3yeMoe 000pyaOBaHuE.
OOBSICHUTD TEXHOJIOTHIO OO’KUra OKaThIIIeH. YKa3aTh HCIOIb3yeMOe 000pyI0BaHHE.
Yka3aTe pa3auuusl CBOICTB araoMepaTa U OKaThIIIEeH.
CriocoObI MOBBINIEHHUST Ka4ecTBa arjaoMepara.
TexHomornyeckast enovKa MPON3BOICTBA arjioMepaTa M OKaThIIIei.
YmeTs ITpuMepHBIe NpakTUYECKUE 3aJaHUSL

paccYMTHIBATh U aHAIU3UPOBATH
XUMHUYECKHE U (PUIUKO-XUMHUYECKUE
MIPOIIECCHI;

OCYILECTBIIATh OI[EHKY Ka4eCTBa ChIPh,
MOJYIIPOAYKTOB ¥ TOTOBOTO TIPOIYKTa MO
pe3ynbpTaTtam J1a00paTOPHBIX aHAITH30B
OCYIIECTBIISITh aHAJIN3 Ka4eCTBA TOTOBOM
MPOAYKITUH

ITo mpencraBIeHHOMY XUMHYECKOMY cocTaBy onepeauTs Tl JKPC u orieHUTs ero 1o TpeOoBaHHUAM
JIOMeHIIUKaM. J[aTb peKOMEH1alluu.

Fe FeO S P Ca0 SiO, Al,O4 MgO ILILII Kpyny
MM
62 2,3 0,05 0,1 2,5 5,1 1,4 0,8 0 1-20
Fe FeO S P Ca0 Si02 | AI203 | MgO ILILII KpynHzoc
MM
56 10,2 0,05 0,1 7,5 21 6,4 2,3 0 1-20
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Omnpenenuts THIBI GIIFOCOB I10 MIPEACTaBICHHBIM 00pa3iam
O1eHNUTh COCTaB M KauecTBO LIJIaKa MO MPEJCTaBICHHBIM 00pa3iam.
OmnpenenuTs THIBI JKEJIE3HBIX Py [0 NPEACTABICHHBIM 00pa3aM.

Bnagets

Teopuei U TEXHOJOTUel MPOU3BOACTBA
arjioMepara 1 OKaThIIlIeH;

HaBBIKAMU TIOYYIEHUS MPOAYKTA
HaJJIe)KAIero KauecTBa

[IpumepHbIe MpaKTHUECKUE 3a1aHUS

OOBSACHUTH TEXHOJIOTHIO MTPOU3BOJICTBA arjioMepara ¢ JOOABKOW K arjoIIMXTe JOJOMHTA KaK Crocoda
TIOBHIIIICHHSI Ka4eCTBa arjoMepara.

Omnmcats BIUSHIE OCHOBHOCTH arjloMepaTa Ha ero KauecTBo.

OOBACHUTH TEXHOJOTHIO MPEIBAPUTEIFHOTO TOAOTPEBA IIMXTHI KaK CII0CO0a MOBHIIICHUS KaueCTBa
arJioMepara U MHTEHCH(DHUKAIINN arJIOMEpPaIllHOHHOTO MpoIiecca.

OOBSACHUTH TEXHOJIOTHIO IBYXCIOWHOTO CIIEKaHUS KaK CIIOcO0a IMOBBIIICHUS KauecTBa arjioMepara.
OOBSICHUTH TEXHOJIOTHIO TEPMOOOPAOOTKH arjocreka Kak crioco0a MOBHIIICHUS KayecTBa arjomMepara.
OOBACHUTH BIMsHUC (PA30BOT0 COCTABa arjioMepaTa Ha ero MpOYHOCTh

3HaTh

BUbI TCXHOI'CHHBIX OTXOJ0B
TOPHOITPOMBIIIJICHHBIX PETUOHOB;
TCPMHUHOJIOTUIO W OCHOBHBIC IIOHATHA,
OTHOCAIIUECA K TCXHOT'CHHBIM OTXOJaM

[TpumepHbIe TEOPETUUECKHE BOITPOCHL:

O1eHKa 9KOJIOIMYEeCKON ONAaCHOCTH TOKCHYHBIX OTXO0B M CIIOCOOBI 00palleHus ¢ HUMH.

OTX0/1bI KAK BTOPUYHBIC MHHEPAIBHBIC PECYPCHI.

OCHOBHBIC BHJIbI OTXOJIOB TOPHO-TOOBIYHBIX IIPOU3BOJICTB U CIIOCOOBI OOpAIICHHUS C HIMH.
Kitaccudukanms 0TX0J0B 110 arperaTHOMy COCTOSIHUIO, [0 YCTOIYMBOCTH.

Kitaccudukanms 0TX00B 110 CTENEHH OMACHOCTH.

Kiraccudukaiys 0TX0/0B 110 MPUIUHE IPOUCXOKIACHHS.

Kitaccrl omacHOCTH OTXOIOB.

Kitaccudukaims 0Tx0/10B TOOBIYHBIX TPOU3BOJICTB.
Yo Takoe TEXHOTEHHbIE MECTOPOKACHHS?

UYro Takoe BTOPUIHOE MATEPUAITLHOE ChIPhE.

MeTo/1pl XpaHEHUsI OTXO/I0B MPOMBIILICHHOCTH.

Jlath omnpeneneHus 1 0XapakTepu30BaTh: TEPPUKOH, OTBAJI, XBOCTOXPAHHIIHIIIE.

Obvem u nops0ox nposedenus 1a60pamopHuIX UCCAEO08ANHUL NPOMBIULIEHHBIX OMX0008.
Ocobennocmu npou3so0CmeeHHO20 KOHMPOJISL NPU OCYWeCMBIeHUU 0moenbHbIX 8U008 OesmenbHOCHU
6 chepe 0bpawenus ¢ NPOMBIULIEHHLIMU OMXO0OAMU.

Kpumepuu omnecenus onacnvlx omxo008 Kk Kaccam onacHocmu 0Jisi OKpyicaroweli npupooHoll cpeosl.
Jluyensuposanue 6 obracmu 0opaweHus ¢ OMxo0amu.
Iepesuunas omuemnas OOKyMeHMAayus Npu 0OPaEeHUU ¢ OMmxo0amu.
Tocydapcmeennulii KOHMPOJIL NPOU3BOOUMBL 8 0DIACIU 0OPAUEeHUs C OMX00aMU.

VYMers

OLICHUTH xapakrep BIIHSTHUS
TEXHOT€HHBIX OTXOJ/IOB Ha OKPYKAIOIIYIO
cpeny

MOJICPKUBATE  3aJ[aHHBIC
TEXHOJIOTHYECKHUX [TapaMeTPOB

3HA4YCHUA

HpI/IMepHI)IC MPaKTUICCKUEC 3a/IaHHNA:

ITo Hpe}ICTaBHeHHOﬁ CXEME€ ONPCACINUTD CTCIICHD OMMACHOCTH OTXOJ0B U ONIPEACINTh TEXHOJIOTHYCCKUE

TexXHOTeHHBIE pecypChl
TOPHOIPOMBIIUIEHHBIX
PETHOHOB




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITNH IPOrpaMMBbl
napaMeTphl epepadoTKU
Bnagets - IPUHIAIIAMA aHanIMu3a BuzoB [L.IIpuMepHbIe 3aaHus Ha pelieHue 3a1a4 u3 npodheCCHOHATBHON 00IacTu
TEXHOTCHHBIX PECYpPCOB [o mpencTaBiIcHHOM cXeMe OOBICHUTD KIacCU(DUKAIMIO TEXHOTCHHBIX MECTOPOKICHUH.
- METOJAMHM OLIEHKUA KAa4eCTB M CBOMCTB | g o
TEXHOTEHHBIX PECypPCOB
ITo mpencraBieHHOW QoTorpaduul OMPENEIUTh BHI TEXHOTCHHBIX OTXOIOB, OIICHUTh KAadeCTBO H
CBOWCTBA, OTIPEIEIHTE CIIOCO0 ImepepadoTKu
3Hatb ITonsTust aHanusa u cunresa | Ilepeuens meopemuueckux 60npocos K 3auemy ¢ OYeHKou: BerlmnaBka cranu B

MNPUMEHHUTCIIBHO K MCTAJLIYPTHUYICCKOMY
HalpaBJICHHUIO, B YaCTHOCTHU K BOIIpOCaM
MpOMU3BOJICTBA CTaJild B KHCJIOPOJIHBIX

koHBepTepax. OCHOBHBIE  peakiuw,
MPOTEKAOIIHE B KHCIIOPOJAHOM
KOHBEpTepe INpH  BBILUIABKE  CTaH.
OcobOeHHOCTH  PabOTBl  COBPEMEHHBIX
KOHBEPTEPOB u TEXHOJIOTHI
CTaJIeTUIaBIIIEHOTO TIPOU3BOJICTBA.
MHHOBaIMOHHBIE TEXHOJIOTUH B

KOHBEPTECPHOM IPOU3BOJACTBEC.

CoBpeMEeHHOE COCTOSIHHE KOHBEPTEPHOTO IPOU3BOJICTBA CTAJIH.

OCHOBHBIE 3JIEMEHTBI KOHCTPYKILUH KUCIOPOJHOTO KOHBEpTEpa.

OO6mas xapakTepucTHKa paboyero MpoCcTpaHCTBA KOHBEpTEPa.

OcobenHocty (hyTepoBKH pabovero MpocTpaHcTBa KOHBEPTEPOB.

Buzbt paboT 1o BOCCTaHOBJIEHHIO pabouero ciost (yTepOBKH.

[TpoIoKUTENILHOCTD KaMIIaHUU pabOThl KOHBEPTEPOB U (haKTOPHI €€ ONPEeIIOIHe.
Knaccugukarust coBpeMeHHBIX CIIOCOO0B IUIaBKU CTAJH B KOHBEpTepax.

Buibl ra30B OKUCIUTENEH I TPOIYBKU METaJlIa B KOHBEpPTEpax U CocoObl BBOJA UX B
KOHBEPTEPHYIO BaHHY.

3aKOHOMEPHOCTH JBHKEHHS ras3a 10 KaHalaM NepeMEHHOrO CeYCHHSL.

OCHOBHBIE TapaMeTpbl KUCIOPOJHOTO IyThs: YUCTOTA, JABJICHHE, WHTCHCHBHOCTH IPOAYBKH,
CKOPOCTb UCTEUYECHUS], INIOTHOCTb.

OcobernocTH MMPUMEHCHUA MUIHHAPUICCKUX U KOHUYCCKUX COTICIT UIA MOJa4Yu AYThs B KOHBEPTEP.
CrpyKTypa peakiMOHHOM 30HBI IIPH MPOJyBKE METAJLIa CBEPXY.

KomOuHmpoBaHHas npoyBKa KOHBEPTEpHOW BaHHBI: HA3HAUCHUE U PEAareHTHI.

CrpyKTypa peakiMOHHO 30HBI PH ITPOyBKE METallla CHU3Y.

OO6mras xapakTepuCcTHKa coria JlaBass ¥ IpUHITHAII eTo padoThI.

CrpykTypa KOHBEPTEPHOW BaHHBI IIOCIIE 3AJIUBKU )KAJKOTO IyT'yHA.

BbIxo/ )KHUIKOT0 MeTajula B KHCJIOPOJAHOM KOHBEPTEPE U ONPENEIISIONHE ero (haKTOPHI.
OCHOBHBIE TIPOLIECCH B IEPBUYHOMN PEaKIMOHHOM 30HE.

XapaKTep B3aHMOH€I7[CTBPIH AYThbs C MCTAJUIOM B HCpBH‘IHOﬁ peaKHHOHHOﬁ 30HC.

KOHBEpTepax
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OCHOBHBIC 3JICMCHTBI KOHCTPYKIUHU (DypM JJIS TOAa4YH TYThS CBEPXY.

JlyTheBBle YCTpONCTBA PHU MPOJYBKE METAJIa CHU3Y.

OCHOBHBIE TIPOLIECCH BO BTOPUYHON pEeaKIIMOHHON 30HE.

Ponb okcuaoB kese3a B OKMCIUTENBHBIX IPOLECCaX PEAKLIUOHHOM 30HBI.

O06pa3oBaHKe IUTAKO-METAILTIYECKON IMYIIBCHH B TTOJIOCTH KOHBEpTEpa M M3MEHEHHE €€ YPOBHS BO
BpeMs IPOAYBKH.

Ponb k0posIbKOB MeTaa B OKMCIUTENBHBIX IIPOLECCaX.

OCHOBHBIE 3312491 OKUCIUTEIHHOTO paMHUPOBAHUS B KOHBEPTEPaX U METOMBI UX PEUICHHUS.
Oco0eHHOCTH TEXHOJIOTHH Tepe/ieia HU3KOMapraHIIOBUCTHIX YyTYHOB.

OcobeHHOCTH TexXHONOruH nepejena GochopUCThIX UyTYHOB.

OCo0OeHHOCTH TEXHOJIOTHH Tiepeielia BaHaJMHCOIepKalX YyTyYHOB.

OxucneHue xene3a Bo BpeMs IPOTyBKH MeTallla B KOHBEpTepe.

OCo0OEHHOCTH OKHCJICHUsI yriIepo/ia B KHCIOPOJAHOM KOHBEpTEpE.

ITopsmok BBOJIa HEMETAJUINYECKUX MaTepHalIOB B KOHBEPTED.

KouBepTepHBblil ra3: cocTaB, TEMIEpPaTypa, 3alblIEHHOCTb, OpPraHU3alUsl €ro OTBOAA U OYUCTKH.
Xapakrep OKUCIEHUsI KPEMHHUS U MapraHiia B KUCIOPOAHOM KOHBEPTEPE.

[[InakoBBIi peXUM KIIACCUUECKON TEXHOJIOTHH KHCIOPOIHO- KOHBEPTEPHOH IJIABKHU.
INosenenne pochopa Bo BpeMst IPOTYyBKH B KHCIOPOAHOM KOHBEpTEpE.

JyTbeBOM peKUM KIaCCUYECKON TEXHOJOTUU KUCIOPOIHO- KOHBEPTEPHOU MJIaBKH.
Bo3moxkHOCTH TIpOBeieHHsT Aecyibdypaluy MeTalia B KUCIOPOIHOM KOHBEpTEpE.

M3meHeHne cpepHelt TeMnepaTypbl MeTallIa o XoAy NpoayBku. OXiaxaaroliee BO3ACHCTBIE
MIPUCAJIOK.

CrtpyKTypa KOHBEpPTEPHOH BaHHBI B IEPHO MAKCUMAJIBHBIX CKOPOCTEH OKUCIICHUS YIIepoa.
XapakTepuCcTHKa KUAKOTO YyTryHa Kak OCHOBHOTO MaTepHalia KIACCHUECKOW TEXHOJIOTHH KHUCIIOPOIHO-
KOHBEPTEPHOM IIJIaBKU.

Merannuueckuil 1oM: Ha3HAYEHUE U CBOMCTBA.

COOTHOIIICHNE MEXIY YyTYHOM U JIOMOM B IIMXTE KACIOPOJHBIX KOHBEPTEPOB U (DaKTOPHI, €To
ONpeeIoIIHe.

OcCHOBHbBIE ONEpPaLMU KJIACCUYECKOW TEXHOJIOTUM BBIIUIABKM CTaIM B KHUCJIOPOIHOM
KOHBEpTEpE: CYLIHOCTh, OCIEA0BATENBHOCT U MIPOJIOJIKUTENLHOCTD UX MPOBEACHHUS.
TennoBoe cocTOsIHHE KOHBEPTEPHOI BaHHBI IEpe MPOAYBKOIL.

JluHaMuKa cocTaBa IIaKa Mo XOAy MPOAYBKH B KOHBEpTEpE C BEpXHEH nojayeit AyThbs.
IInaBuKOBEIM MINAT: HA3HAYSHHUE, COCTAaB M CBOMCTBA.

Pabora coma JlaBans B pacueTHOM pexxume.

DopMUPOBAHNE PEAKLIMOHHOM 30HBI B KOHBEPTEPHO! BaHHE.

H3BecTh: Ha3HAUEHHE, COCTAB M CBOMCTBA.

CtpoeHne peakIMOHHOM 30HbI PH TIPOAYBKE COOKY.

3HaYeHHE UTAKOOOPA30BaHUS U €T0 CBA3b C IyTHEBBIM PEKUMOM ILIABKH.

MexaHu3M pacTBOPEHUSI U3BECTHU B IILJIAKE.




CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1IcHOYHBIE CPECTBA CTpyKTypHBIH 3JIEMEHT
AJIEMEHT 00pa3oBaTeNpHOU
KOMIMCTCHITHH MPOTrPaMMEBI
OcHOBHBIC TPEOOBaHUS K U3BECTH.
INokazarenu nMuIaK00OpPa30BaHUS M UX U3MEHECHUS 110 X0y MPOYBKU.
OCHOBHI pacyeTa pa3MepoB PEaKIIMOHHON 30HEL.
Oco0eHHOCTH IPUMEHEHHS TOIUTBA B KOHBEPTEPax.
YMmeTh JlaBaTh  XapaKTEpPUCTHKY OCHOBHBIM | Ilpaxkmuueckue 3adanus:
mpo1ieccam, MIPOTEKAFOIIIIM B | [laTh XapaKTepHCTHKY MPOIecCy MPON3BOICTBA CTAIH B KUCIIOPOTHOM KOHBEPTEPE:
KHCJIOPOJTHOM KOHBEpTEpE IIPH | - JaTh XapaKTePUCTHKY MPOIECCY OCMOTpPa U 3alPaBKu PyTEPOBKH;
BBHIIJIABKE CTall. BBIOCNATH TJaBHBIE W | - AAaTh XapaKTEPHCTHKY MPOIECCY 3aBaJIKH JIOMa;
BTOPOCTCTICHHBIC AIIEMEHTHI | - 1aTh XapaKTEePHUCTHUKY IPOIECCY 3aTHBKH UyT'YHa;
METaJUTyprHIeCKOT0 IpoIiecca Ha OCHOBE | - AaTh XapaKTEPHUCTHKY MPOIecCy MPOAYBKH H T.JI.
ux aHamm3a. OO0oOmaTh pa3auyHbIe
BapHalliil  KUCIIOPOHO-KOHBEPTEPHOI'O
Mpolecca Ha OCHOBE WX CUHTE3a.
Bnagets Cr10cOOHOCTBIO BBIMONHATE pacdeTsl 10 | Ilpumepwt 3a0anuii Ha pewienue 3a0ay u3 npogeccuonanvHoi ooracmu:
KOHBEPTEpPHOMY  TPOU3BOJCTBY  Ha 3amava 1. OnpeaenuTs pacxo] TEXHUYSCKH YHUCTOTO KHCIOpOJa Ha MPOAYBKY METaJIOIIMXTHI,
OCHOBe aHanmu3a U cuHTe3a. HaBbikamu | cocrosmied w3 100 T noma m 300 T XKMAKOTO YyryHa, MMEIOIET0 XMMHUYECKHH cOCTaB OJM3KHH K
BBIMOJIHCHHS INMUXTOBKU JUIS PEANBHBIX | CPEJAHHUM 3HAYCHUsIM cocTaBa uyryHoB ITAO «MMKy», mpu BbIIIaBKe B KOHBEPTEpPE aBTOKY30BHOI
yCJIOBUN MeTarypruueckoro | cranu tumna 08HO.
MIPOU3BOJCTBA. 3anaya 2. Ckonbko u3BecTH, cogepxaiueid 90 % CaO, moxxHo nonyuyuth u3 500 T U3BECTHsIKA,
eciu B HeM cozepxkutes 95 % CaCO; ?
3amada 3. OmnpenenwTs COCTaB HAMEPTBO OOOMOKEHHOTO aosnomura CaTKHHCKOTO MECTOPOXKIICHUS,
conepakartero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % Al,0,; 0,43 % Fe,Os; 0,01 % Mns0y; 46,72 %
ILILIL (TIOTEPH MIPH MPOKAITUBAHIH).
3amaya 4. Ckonmbko u3BecTH, cozpeprkamieit 85 % CaO, moxHo nomyuuts w3 1000 T u3BecTHsKa
AraroBckoro MectoposkeHust ? V3BeCTHsIK ArarnoBcKoro MecTopoxaeHust coaeput 52,77 % CaO; 3,2 % MgO;
0,8 % SiOy; 0,1 % S 1 43,13 % m.ILIL (TIOTEPH NPH MPOKATIMBAHKH).
3amaua 5. Ompenenuts BBIXOI W COCTaB W3BECTH, TMOMYYEHHOW W3 W3BECTHSAKA TYpProsKCKOro
MECTOPOXKIICHHS, €CIT B HEell mociie oOkura ocTanoch S5 % r.i.i. M3BecTHsk Typrosikckoro MeCTOpOXKICHHS
conepxur 54,3 % CaO; 0,4 % MgO; 1,0 % SiO,; 0,27 % Fe,O3; 0,08 % P; 0,1 % S 1 43,85 % 1111, (noTepu rmpu
MPOKAJIMBAHUH).
3HaTh ToustTus aHam3a u cunresa | Ilepeuens meopemuueckux 60npocos K 3auemy ¢ OYyeHKo: BeliaBka crajiu B

MPUMEHUTEIBHO K METaJUTyprHIECKOMY
HAINpaBJIEHUIO, B YaCTHOCTH K BONpPOCaM
MPOU3BOJCTBA CTAU B AJIEKTPOAYTOBBIX
neyax. OcHoBHEBIE peaxnuuy,
npotexaromue B JICII mpu BbimnaBke
CTalu. Ocobennoctn paboTsl
coppemennslx JICII u TexHosoruit
CTAJIEINIaBHIIBHOTO HPOU3BOJICTBA.

Poub arekTpoMeTanypruu B CTaJICIUIAaBUIIBHOM ITPOU3BOJICTBE.
Kitaccudukanms cranenaBUiIbHBIX JJIEKTPUUECKHUX MEUeH.
IIpupona snexkTpuyeckoi 1yru.

JlyroBble neyy 1 MPUHIMIIBL UX pabOTHI.

OcobeHHocty KoHCTpyKIMHU coBpemenHoi JCI1.
WHyKIMOHHbIE IEYH U IPUHIMIIBI UX PaOOTHI.

[Teun conpoTHBIICHHS ¥ NPUHIUIBI UX PAOOTHI.

YCcTpoiCTBO COBPEMEHHOM 1yroBOM IeYH.

ANeKTponeyax




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
MHHOBanMOHHbIE TEXHOJIOTUH B | TexHonorus npou3BoacTBa GOPMOBAHHEIX JIEKTPOJIOB.
JNEKTPOCTAJICIIABUIILHOM Npon3BoJcTBe | I1IMXTOBBIE MaTepuasl JUIs IIaBKH B JTyTOBOH HEYH.
TIPOM3BOJICTBE. CriocoOBbI 3arpy3KHy IUXTH B IYTOBYIO IIEYb.
BapuaHTBI TEXHOJIOTHI BBITIABKH CTAJI B TyTOBHIX IIedax.
«Knaccuyeckas» TexHoJorus BeiuiaBku craau B J1CII.
[TraBnenne mMUXTH U okucuTenbHEIN nepuox B JACIT.
Boccranosurensusiii nepuon B CII.
[TmaBka B ZICII MeTooM TeperniaBa.
Texnonorus BoituiaBku ctanu B J{CII ¢ mpuMeHeHHeM XHUAKOTO YyTyHa.
ITytu cokpamienus pacxoaa snexrpo3sneprun B JICII.
Oco6eHHOCTH MJIaBKHU CTAJIM B KUCIIBIX MEYaXx.
Ocobennoctu wiaBku ctanu B JICII mocTossHHOTO TOKA.
Oco6eHHOCTH MJIAaBKHU CTAJIX B IJIa3MEHHO-IyTOBBIX MeUax.
KoncTpykuus 6eccepaeYHUKOBOM HHAYKIIHOHHOM MEYH.
TexHONOTHS TUTABKY B MHIYKIIHOHHOH ITeYH.
Haznadenue u xnaccuduKanys NeperiaBHBIX MPOIECCOB.
TexHONOTHS TUTAaBKH B BAKYYMHOW MHIYKIIHOHHOM M.
BakyymHo-1yroBoii nepemnJas.
TpeboBaHUs U COCTABHI IITAKOB JICKTPOILIAKOTO IIEPETIIaBa.
TexHOJIOT S U CYIIHOCTH 3JIEKTPOIUIAKOBOTO IIeperiaBa.
IInazMeHHO-1yroBOM NEpEIIas.
DNEKTPOHHO-TTYYEBO MepeTiaB.
Ymerb JlaBaTb  XapakTepUCTUKY  OCHOBHBIM | IIpakmuueckue 3adanus:
mpoIrieccam, MIPOTEKAIOLINM B | JlaTh XapaKTEepPHUCTHUKY MPOIIECCY MPOM3BOJICTBA CTANN B 3JIEKTPOYTOBOM Meun:
AJIEKTPOAYTOBOM TI€YM MPH BBIIJIABKE | - AAaTh XapaKTEPHUCTHKY MPOIECCY OCMOTpa M 3alpaBKH (HyTEPOBKU;
CTajlu. Brinensate IJIaBHBIE U | - 1aThb XapaKTEPUCTUKY HPOLIECCY 3aBaJIKU JIOMa,
BTOPOCTEIICHHBIE DJIEMEHTHI | - JaTh XapaKTEpUCTUKY IPOLECCY 3aJIMBKHA YyTI'yHa,
METaJUTyprHIeCcKOoro mporecca Ha OCHOBE | - AaTh XapaKTEPHUCTHKY MPOIECcCy MPOAYBKHU H T.JI.
ux aHamm3a. OO0oOmAaTh pasIHYHBIC
BapHaliil  SJCKTPOCTAICIUIABHIHLHOTO
Ipoliecca Ha OCHOBE UX CHHTE3A.
Bnanets CrocoOHOCTBIO BBIIONIHATH pacdeTsl 1O | IIpumepsl 3a0anuii Ha pewienue 3adau u3z npogdheccuonanbrol oonacmu:

QJICKTPOCTAJICTIJIIABUIIBHOMY
MNpOMU3BOJACTBY Ha OCHOBC aHajlu3a U
CHHTC3a. Hasreikamu BBITIOJTHCHUA
HIUXTOBKU  [JId  pCaJIbHBIX YCJ'IOBI/Iﬁ
METAJUTYPIru4€CKoro rnmpomn3BoACcTBa.

3amaua 1. Onpenenuts pacxo] TEXHMYECKH YHCTOTO KHCIOpPOJAa Ha MPOAYBKY METaJIOIIMXTEHI,
cocrosimeid 3 100 T moma u 300 T >KMIKOTO YyryHa, MMEIOIIEr0 XMMHUYECKHH cOocTaB ONM3KHHA K
cpeqHMM 3HadeHHsAM cocTaBa 4yryHoB ITAO «MMK», mpu BblIUlaBKE B KOHBEPTEPE aBTOKY30BHOM
cranu tuna 0810.

3amaya 2. Ckonbpko u3BecTH, coepxaimeid 90 % CaO, MmoxxHo momyuuth U3 500 T U3BECTHsIKA,
eciu B HeM cozepkutes 95 % CaCOj; ?

3amaga 3. OnpenenuTh COCTaB HAMEPTBO OOOMOKEHHOro nosiomuTa CaTKUHCKOTO MECTOPOXKICHUS,




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
conepkartero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % Al,0,; 0,43 % Fe,Os5; 0,01 % Mns0y; 46,72 %
ILILIL (TTOTEpH IIPU NPOKAIUBAHHH).
3amaua 4. Crompko m3BecTH, comepxamieir 85 % CaO, moxkno momyants w3 1000 T m3BecTHsIKA
ArarnoBckoro MecToposkieHust ? VI3BecTHK AraroBCKOTo MecTopoxaeH st coaeput 52,77 % CaO; 3,2 % MgO;
0,8 % SiOy; 0,1 % S 1 43,13 % ILILIL (TIOTEPH TIPH MPOKAIIHBAHFTH).
3amaua 5. Onpenemits BBIXOA M COCTaB HM3BECTH, IONYyYCHHOM W3 M3BECTHSKA TYProsKCKOTo
MECTOPOXKICHHS, €CIH B HEH mocie o0xura octanock 5 % m.aa. M3BecTHAK Typroskckoro MecTOpoXacHus
comepxut 54,3 % Ca0; 0,4 % MgO; 1,0 % SiO,; 0,27 % Fe,05; 0,08 % P; 0,1 % S n 43,85 % ... (tiotepu mpu
MPOKAJIMBAHUH).
3HaTh OCHOBHBIC 33]a4H KOBIIIEBOI 00pab0TKN KoHTponbHbIE BOIIPOCH AJIs TPOBEICHNUS TEKYIIEro KOHTPOJIS K HTOTOBOM Kosmeast 06paboTka
CTaJIi, KOHCTPYKTUBHBIE OCOOCHHOCTH aTTectalvu B (hopMe 3aueTa C OLCHKON cTamu
000pyIOBaHUS arperaTtoB, OCHOBHbIE 1. PacTBOpUMOCTB KHCIIOPOJIa B CTAJH.
TEXHOJIOTHYECKHE Olepaluy, GPU3UKO- 2. PacTBOpUMOCTB BOJOPOA B CTAJH.
XUMUYECKHUE U TEIUIOBBIE IIPOLIECCHI 3. PacTBOpUMOCTB a30Ta B CTalH.
KOBIIIEBO¥ 00paboTKU cTaju, coctosaue | 4. [lopiuOHHBIN CIOCOO BaKyyMUPOBAHHS CTAIH.
U pa3BUTHE COBPEMEHHBIX TeXHOJIOTUN U | 5. [{UpKyISIMOHHBIN crioco0 BaKyyMHpPOBAaHUS CTaJIH.
KOHCTPYKLMH arperatoB KOBIIEBOK 6. KamepHBIif c110c00 BaKyyMHUpPOBAHHSI CTAIH.
00paboTkn 7. CrocoObI NpOIYBKHY CTaJIM B KOBIIIE HHEPTHBIM Ia30M.
8. TexHOIOTHs BBEACHHS B CTAJIb TIOPOIIKOBBIX MaTEpHAJIOB.
9. TexHOJOTHS KOBIIEBOW 00PaOOTKH CTaIH TBEPOH IITaKO0Opa3yroIIel CMeChIO.
10. Texnosorust KOBIIEBOH 00pabOTKH CTaIM KHUIAKUM CHHTETHUECKHUM [IUIAKOM.
Ymers MPUMEHSTD TOJTyYeHHBIC 3HAHUS B
npodeccrnoHaBbHO IeaTebHOCTH,
UCIIONIb30BaTh UX Ha [MpakTHyeckne 3aHATHA HA IMHTaTOpE-TPEHAXKEPE
MEXIUCIUIUIMHAPHOM yPOBHE, «CrazeBap arperara JOBOJKH CTaIM».
nproOperaTh 3HaHUS B 00J1aCTH
KOBIIIEBOW 00paOOTKH CTaIH
Brnanets OCHOBHBIMH METOAAMH PEIICHUS [Iprmeps! KOHTPONIBHBIX 3a/1a4:

TEXHUUYECKUX 3a7a4 KOBLUIEBOU
00pabOoTKHU CTATH HA Pa3NUIHbBIX
arperarax, COBpeMEHHOMI
TEPMUHOJIOTHEH CTalIeINIaBUIBHOTO
MPOU3BOJCTBA, CPEACTBAMU
COBEpPILIEHCTBOBAHMUS
npodeccroHaNBHBIX 3HAHUH U YMEHHUI

1. Onpenenuth pacxoa heppoMapraHiia B CTajlepaMBOYHbIN KOBIII IPH BBIITYCKE METAILIA M3 KHCIIOPOTHOTO
KOHBepTepa BMecTUMOCTHIO0 250 T 11t rostydeHus B crami Mapku Ct.3cn copepxxanms Maprasia 0,55 %, ecrm B
TIOJTYTIPOJTYKTE Tiepes1 BhITyckoM comepkainock 0,11 % yrnepona u 0,05 % maprania. Henoctaronpe naHHbIe
HPUHSITH CAMOCTOSITEITEHO.

2. Paccunratrh, KakuM OBUIT yrap KpeMHUsI IIPH PACKHUCIIEHUH U JIETHPOBaHUH cTaiau Mapku 16I°C
teppocuuiem GC65 B cranepazIMBOYHOM KOBILE BMECTUMOCTEIO 160 T, eciu 1pu pacxoze
dheppocmmurus 1,9 T conepkanne KpeMHUS B TOTOBOH cranu coctamio 0,61%.

3. Onpenenutsb coziepkaHye Cepbl B METAIE U CTETIEHb €r0 JIeCYIIb(ypalHH rociie 00paboTKy B
CTaJIepa3IMBOYHOM KOBIIIE M3BECTBIO B KOmdecTBe 1,2 % OT Macchl MeTajlia, eciu repes 00paboTKOM
conepkanue cepsl pasHsuiock 0,020 %, B Ipoliecce BBITyCKa METAILIA U3 KUCIIOPOIHOTO KOHBEpTEpa
BMecTMocThio 300 T B KOBII monasio 2 T niaka. HepocTaromye JaHHbIe IPHHSTH CaMOCTOSITENTHHO.




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pa30oBaTenbHON
KOMIIETCHIIUH IPOrpaMMbl
3HaTh CYILLHOCTb, IIPEUMYIIECTBA U HENOCTATKH | IIpuMepHbIe TeOpeTHUECKHE BOIIPOCHI Hogeie npoueccel
pasnuuHbIX  croco0oB  OeckokcoBoro | HemocTaTku TpaaMIMOHHBIX CIOCOOOB MPOU3BOACTBA KEJIE30PYTHOTO CHIPHS. MeETaJLIypruu
(BHEZOMEHHOTO) BOCCTAHOBJICHUS | DKOJIOTHYECKH YUCTHIE TEXHOJIOTUHU: KPUTEPUH U OLICHKH, GKH3HEHHBIN IIUKII U3ICIIH» U 3KOOAIaHCHI.
JKelle3a ¥ HENPEPhIBHOM IIaBKU CTaJIH OCHOBHBIE HAIIPaBJICHNS Pa3BUTHUS TEXHOIOTHH.
BIMSHUE  TIpoOIeccOB  Tpom3BoicTBa | HeoOxommMocTs pa3paboTKM M MPOMBIIUICHHOTO OCBOGHHS HOBBIX TEXHOJNOTMH W TEXHHKH
YEPHBIX METAJIOB HA OKPYKAIOIIYIO | MPOM3BOJCTBA YEPHBIX METAJUIOB KaK MaCCOBOT0, TaK M CHEIMATbHOTO HA3HAUYEHUS.
cpeny OcHoBHBIE TPeOOBaHMUA K HOBBIM TEXHOJOTHSIM M TEXHHUKE: CHIKCHHE HKOJOTHYECKON OMACHOCTH H
PECYPCOEMKOCTH  NPOU3BOACTBA;  pAacCHIMPEHHE CBHIPbEBOH 0a3pl  METALTypIWH; IIOBBIIICHHE
[IPOU3BOJUTENILHOCTH U YJIy4IICHUE YCIOBUU TPyAa
[Tpon3BoCTBO 0COO0 YHCTHIX YYyTYHOB M CTaIEH
YmMmers OIIPENEIATD HOBBII croco0 | IlpumepHsIe MpaKkTHUECKUE 3aaHU:
IPOU3BOACTBA XKeje3a NPUMEHUTENBHO K | [lo mpeacTaBieHHON cxeMe ONpeNeuTh CIocod mpou3BoaAcTBa. OOBIACHUTH TEXHOIOTHIO.
KOHKPETHBIM yCJIOBUSAM i
I ¥ "
b
ITo npexncTaBIeHHOI CXeMe ONPEAETUTh CIIOco0 MPou3BoACTBAa. OOBICHUTH TEXHOIOTHIO.
Meranaypriseckuii Kommaexe “Iueproreps - neus Bamokona - unkaon”
_ i {]) i
i e ]
tosron
y
. § p P
Buagers HaBbIKaMU 3KOJIOTMYECKH 4qUCTHIX P.3a/laHus Ha peleHue 3a4a4 U3 npodeccuoHanbHoi 061acTH

TEXHOJIOTMI TPOM3BOJACTBA YYryHa W
cTaiu

HaBbIKAMH  BOCIIPOM3BOJICTBA  CXEM
KOHCTPYKLIMH  OTAEIBHBIX  PEaKTOPOB
(xaMep) HOBBIX arperaTos

1. Ilo HpCHCTaBHeHHOﬁ CXeME ONpeACINTb croco6 IpOU3BOACTBA. OOBSACHUTh TEXHOJOTHIO. I[aTB
OLICHKY 9KOJIOTHYECKOU Harpys3ku Ipu JaHHOM crocobe MPpOU3BOACTBA.

2. Tlo mpencTaBIeHHON CXeMe ONpPEeNeNUTh Crnocod mpou3BojacTBa. OOBICHUTH TexHoJoruio. Jlath




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

DJIEMEHT 00pazoBaTenbHOM
KOMIIETCHIUU IpOrpaMMBbl
OLICHKY 9KOJIOTHYECKOH HAarpy3KH P JaHHOM CII0CO0E MPOU3BOJICTBA.
;
b Sy
3. Tlo mpencTaBIEHHOW CXEeM€ ONpEAENHTh crocod mpom3BoAcTBa. OOBACHUTH KOHCTPYKIHIO H
MIPHUHIAI PabOTHI PEaKTOPOB U arperaToB
4. Tlo mpencraBieHHOW CcXeMe OIpENeNUTh CHocod mpou3BoacTBa. OOBSICHUTH KOHCTPYKIHIO M
MPUHITAI PabOThI PEAKTOPOB U arperaToB
3Hatb OCHOBHBIE CBOMCTBAa COBPEMEHHBIX Meramtypruueckue KOMIUIEKChI TP MIPOU3BOJCTBE YEPHBIX METAIOB, OMMCAHUE, COCTAB, IPUHIIMII VYdeOHast - mpaKkTHKa
METAJUTYPru4eCcKuX KOMIUIEKCOB U pacroioxxeHust 000pyIOBaHUS OTHOCUTEIHHO JAPYT APYTa U TNIABHOT'O METAJLUTypTUYEeCKOTO arperara I10 MOJy4YEHUIO
00J1aCTH UX TPUMEHCHHS IIEPBUYHBIX
YMeTrb Bectn HauOoiee pannoHaIbHBIM O6ocHOBaHHE pe3yabTAaTOB IIOMCKA Hay‘{HO-TeXHH‘ICCKOﬁ JINTEPaTypsl B obJactu MeETaJlIypTrun HPOQ)GCCPIOHEUH»HBIX
CIOCOOOM  ITOHCK Haquo—TeXHI/IquKOI‘/'I Jrarbl Pa3BUTHA HayKU M TEXHHUKHU IIPH IPOU3BOJICTBE YCPHBIX MCTAII0B YMEHHH ¥ HaBBIKOB, B
JUTEpaTypsl B 00JacTH MeTauryprud; | Mi3MeHeHne TeXHOIOTHH MIPOU3BOICTBA YSPHBIX METAIIOB B ICTOPUYECKOM ACTICKTE TOM YHCJIC ITICPBUTHBIX
MpaBUJIbHO  (JIOTHYHO) OOOCHOBBIBATH YMEHHH 1 HABBIKOB
IPUMEHEHUE TOH WIM TEXHOJIOTMU Ha Hay4dHO-
OIIPECIEHHBIX dTalax pa3BUTUA HAYKU U HCCIIEI0BATENIbCKON
TEXHUKHU eI TEIbHOCTH
[ToaroroBka k cnaue u
craya
roCy1apCTBEHHOIO
JK3aMeHa
Bnanerts IPAKTUYECKUMHU HAaBbIKAMU PesynbraThl mowcka HHPOPMALIUY IO TeMe MIPAKTHKH B HAYYHO-TEXHUICCKOH TUTEepaTrype

CaMOCTOSTENNFHON pa3paboTku
HCIIOJIb30BAaHUA HaquO-TeXHquCKOﬁ

Bunpl Hay4yHO-TEXHMYECKOW JMTEpaTypsl MO HampasieHuio Mertamnyprus, npodwio Meramryprus
YEepHBIX METAJUIOB




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
JUTEPATypHI B O0JIACTH METAJUTYPTHA
3HaTh CYILIHOCTb, IPEUMYIIECTBA U HeJOCTaTKH | IIpumepHbIe TeopeTUdecKre BONPOCHL: CoBpeMeHHEbIe
pa3NMyHBIX ~ croco0oB  OGeckokcoBoro | HemoctaTku TpaJMIIMOHHBIX CHOCOOOB MPOM3BOACTBA KEJIE30PYIHOTO CHIPbSI. TEXHOJIOTHH
(BHETOMEHHOTO) BOCCTAHOBJICHHS | DKOJOTWYECKH YHCTHIE TEXHOIOTHN: KPUTEPUH U OLIEHKH, «OKU3HEHHBIN IIUKJI H3IEIHT» U 9KOOANIAHCHL. | pecypcocOepexeHus B
JKene3a U HEeNPEPhIBHOM IIaBKU CTAIU OCHOBHBIE HAIIPABICHHUS PA3BUTHS TEXHOJIOTHH. YEPHOH METalypruu
TEXHOJIOTHIO TIPOU3BOICTBA 0000 HeoOxomuMocTs pa3pabOTK ¥ TNPOMBINUIEHHOTO OCBOCHHS HOBBIX TEXHOJIOTHH ¥ TEXHHUKH
YUCTBIX YYTYHOB U CTaJIel IIPOM3BOJCTBA YEPHBIX METAJUIOB KaK MacCOBOI'0, TaK U CHELMAIBLHOIO Ha3HAUEHUS.
BIMSHHAE  TpoIeccoB  mpou3BonacTBa | OcHOBHBIC TPeOOBAaHMSA K HOBBIM TEXHOJOTHSIM M TEXHHKE: CHIDKCHHE SKOJOTHICCKOH OMACHOCTH H
YEpHBIX METAUIOB HA OKPYKAIOIIYIO | PECypCOEMKOCTH MPOWM3BOACTBA; pACIIUPEHHE CHIPhEBOW  0a3pl  METAJUTYPrHH; IIOBBIIICHUE
cpeny MIPOM3BOIUTEIHHOCTH U YIyUllIeHHE YCIOBUIl TpyAa
[Tpou3BoICTBO 0COOO0 YUCTHIX YYTYHOB U CTaJlei
IlepcriekTHBHBIE HANpaBICHUS DPa3paOOTKH HOBBIX TEXHOJIOTHMII M TEXHHKH M3BJICYEHHUS dKele3a U3
PYJIHOTO U TEXHOTEHHOTO CHIPhS, BBIINIAaBKH 0CO00 YHCTON CTaIH
BeckokcoBble (BHEIOMEHHBIE) ITPOIECCHl 3BIICUEHHS Kelle3a U3 PYIHOTO U TEXHOTEHHOT'O ChIPbhs
Knaccngukamnms crmoco6oB O€CKOKCOBOTO N3BJICUCHHS XKelle3a, KpaTKast UX XapaKTepUCTHKA
YmMmers OIIPENEIATD HOBBII cnoco06 | IlpumepHsie TeOpeTHUECKUE BOIPOCH:
MPOM3BOJICTBA JKeJie3a npuMeHuTenbHo K | 1. [To npencraBieHHoit cxeme onpeaeauTts cnocod mpou3BoacTBa. OObICHUTH TEXHOJIOTHIO.
KOHKPETHBIM YCIIOBUSIM i yyy
v <
[ - v
=0_Tf
Bnagers HaBBIKaMU 9KOJIOTHYECKU YHUCTBIX | 3a/aHMs Ha pelleHHe 3aJJaHni U3 po(deccCHoHaNIbHO o0nacTn

TEXHOJIOTHM MNpPOU3BOJACTBA 4YyTyHa U
CTamn

HaBBIKAMH  BOCTIPOM3BOJICTBA  CXEM
KOHCTPYKIIMM  OTAEIBHBIX PEaKTOPOB
(xamep) HOBBIX arperaToB

1. Ilo HpeﬂCTaBJ’ICHHOﬁ CXeME ONpeaACInTb croco6 IpOU3BOACTBA. OOBSACHUTH TEXHOJIOTHIO. Z[aTB

=
2. Ilo HpeﬂCTaBJ’ICHHOﬁ CXEeMC ONpeACInTb croco6 IIPOU3BOACTBA. OOBACHUTE TEXHOJOTHIO. I[aTL




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

OIICHKY JKOJIOTUYECKOM HATPY3KH MPH JAHHOM CIOCO0E MPOU3BOJICTRA.

3. Tlo mpencTaBIEHHOW CXeMe ONpPEIENHTh CI0CO0 IIPOU3BOACTBA.
MPUHIUI Pa0OTHI PEAKTOPOB U arperatos

OOBACHUTH KOHCTPYKIHIO H

npou3BoacTBa. OOBSICHUTh KOHCTPYKIHIO U

IIK-2 cnocoGHOCTHIO BHIOMPATH METOABI HCCIe0BAHNS, MJIAHUPOBATH H MPOBOANTH HEOOXOANMMbIE IKCIIEPUMEHTHI, HHTEPNPEeTHPOBATH Pe3yJbTAThI H 1eJ1aTh BbIBOJBI

3HaTh

1. OCHOBHBIE OIIpEAEIeHNS U TOHATHS
TEOPHH TUTAHUPOBAHUS M OPTaHNU3aLMN
(hM3MUIECKOTO HKCTIEPUMEHTA;

2. OCHOBHbIE METO/IbI IUTAHUPOBAHMS, A
TaKKe MPaBUIIa OpPraHnu3alri 1
poBeaeHus (PU3NIECcKOro
IKCTIEPUMEHTA;

3. OCHOBHBIE METOIBI M ITPAaBHIIA
CTaTUCTHYECKON 00pabOTKH pe3yIbTaToB
(hM3MIECKOT0 IKCIIEPUMEHTA.

OCHOBHBIC MPUHIUIIBI U MAaTEMATUICCKUE
METO/]Ibl aHAJIN3a PELICHUH

Ilepeuensv meopemuueckux 60npocos K IK3AMEHY:

OKCIIEPUMEHT KaK IpeaMeT uccienoBanus. OCHOBHBIE MOHSTHS.

Kiaccudukanms BHI0B SKCIIEPUMEHTAIBHBIX NCCIIEJOBAaHHH.

INocnenoBarenbHOCTh ASHCTBUN NPU pealn3allii aKTUBHOTO SKcIiepuMeHTa. [IpuHsaTHe pelennii nepen
IUTAHUPOBAHKUEM aKTUBHOTO YKCIIEPUMEHTA.

ITpoBepka 0THOPOJHOCTH HECKOIBKUX JAUCTICPCHIA.

[TmanupoBaHMe 3KCTIIEPUMEHTA IIEPBOTO W BTOPOTO MOPSIKOB. OCHOBHBIC TIOHSATHS.
IMoctpoerne TuTaHa TPOBENEHHMS IBYXYPOBHErOo  OSKCIepuMeHTa. Marpuna
SKCIEPUMEHTA.

Or11eHKa U OTCEB MOTPEUTHOCTEH Pe3yIbTaTOB MapalIeIbHBIX ONBITOB

TIJTAHUPOBAHWSI

[InanupoBanue
9KCTIEPUMEHTA
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YMmerb

1. npuobOperarb 3HaHUS B
o0JIacTH TUIAaHMPOBAHUS W OpraHU3alUu
(uznaeckoro SKCIICPUMEHTA u
CTaTUCTHYECKON 00paboTkH ero
pe3yNbTaTOB;

2. ¢GopmynmpoBaTe ITETH H
3aJa4un 9KCTIIEPUMEHTAJIBHBIX
HCCIIEIOBAaHUM CTPYKTYypbl U CBOMCTB
HAaHOMAaTEPHAJIOB;

3. IMPUMCHATH BO3BMOXKHOCTH ITaKETa
NPUKJIAJIHBIX porpamMmM microsoft office
excel IJIA peIICHU OTACIBHBIX 3TAallOB
3a/1a4 MaTeMaTU4eCKOM TeOpUun
JKCIIEpPUMEHTA

Ilepeuens npakmuueckux 60npocog K IK3AMeEHy:

[TonHbIl GaKTOPHBIH 3KCIIEPUMEHT.

JpoOHBIN (haKTOPHBIH SKCIICPUMEHT.

Onpenencane KodpUIMEHTOB ypaBHEHHS perpeccuu. lIpoBepka 3HAYNMOCTH KO3 (HUIIMEHTOB
YpPaBHEHHSI PErPECCUH

Bnaners

1.mpodeccHOHANBHBIM SI3BIKOM
MpeIMETHOM 00JIacTH 3HAHHS,

2. MaTEMaTUYECKUM aIapaToOM TCOPHU
TUTAHUPOBAHHS U OpPTaHU3alUuN

- [TocTpoeHue u ucciaegoBaHNE PErPECCUOHHBIX MOJIEIIEH.

- [IpoBepka OTHOPOTHOCTH HECKOJIBKHUX JUCTICPCHH.

- [TocTpoeHue aHa U cTaTUCTHYECKAast 00pabOTKa Pe3yIbTaTOB MOJTHOTO (PAKTOPHOTO IKCIIEPUMEHTA.
- [InaHupoBaHue SKCIEPUMEHTa IPU MOUCKE ONTUMANIBHBIX YCIOBUH. MeToa MOKOOpAUHATHOM




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
(hU3MYECKOTO HKCIIEPUMEHTA U onTUMH3aIMU. MeTo] KpyTOT0 BOCXOXKICHUS
CTaTUCTHYECCKON 00pabOTKH ero
pe3yNbTaTOB;
3. cIOCOOHOCTBIO ITAHUPOBATH U
MPOBOAUTD KCIIEPUMEHT C YIETOM LEJIN
HCCIIEZIOBaHNSA  OCOOCHHOCTEH
HCCIIEYeMOTO 00BEKTa, a TAKKE
BBITIOJTHATH CTATHCTHYECKYIO 00paboTKy
pe3yabTaTOB IKCIIEPUMEHTA U
MIPUHUMATh PEIIeHUS Ha OCHOBE UX
aHaIM3a.
3HAaTh — wiaccudukanuo oCHOBHBIX MeToI0B | IlepeyeHb TeopeTnyecKUX BONPOCOB K IK3aMEHY: MerToab! Hccneno0BaHuH
HCCIIeIOBaHUH MaTepHUajoB; OnTuyeckast MUKpockonus. OCHOBHbIE MOHATHUS — Pa3pellaroiias ClloCOOHOCTb, IPeAes pa3pellieHus, MaTepHajoB U
- OCHOBBI [TPOCBEYMBAIOIIEH U TU(PPaKIHOHHBIN Tpees. Y CTPOUCTBO ONTHYSCKOr0 MUKPOCKOIIA. IPOLIECCOB
CKaHMPYIOLIEH 3IEKTPOHHOM, 30HA0BOM, | MHKPOCKOMNMsS KOMOHHAIIMOHHOTO PACCESHUS CBETAa — KOHCTPYKIIMSA, IPUMEHEHHE.
TYHHEJIbHOM U aTOMHO-CHJIOBOM Muxpockomus ¢ HachklmeHneM JroMuHectieHun (STED) — koHCTpyKIus, IpUMEHEHNE.
MHKDPOCKOIIUH Kon¢oxanpHas MUKPOCKOIIHS — KOHCTPYKIUS, IPHMEHEHHE.
[I9M. OcHOBBI IpOCBEUMBAIOIIEH ANEKTPOHHOU MUKpockonuu. Koncrpykmus I[I9M. @opmupoBanue
Iyda.
BosmoxsocTH 1 npumenenne [I9M. O0bekThl nccneoBaHus. JJOCTOMHCTBA M HEIOCTaTKN METOAA
I[I3M. O6nactu npumerenus [I1OM.
POM. ®usnyeckue ocHoBEI POM. YerpoiictBo u pabota POM.
Texunueckue BozmoxkHocTH POM. Konctpyknus POM. [Ipumenenne. MPCA.
C3M. Ckanupyromas TyHHeJIbHass MUKPOCKOIHUS — YCTPOHCTBO, MPUHIUIEI pabOTHI, TPUMEHEHHE.
C3M. ATOMHO-CHUJIOBasi MHKPOCKOITUS — YCTPOMCTBO, MPUHIUIIEI pabO0ThI, IPUMEHEHUE.
C3M. DnexTpocuiioBast MUKPOCKOMHSA — YCTPOHCTBO, MPHUHIUIIB PaOOTHI, IPHMEHEHHE.
C3M. MarauTHoO-CHJIOBast MUKPOCKOIHS — YCTPOHCTBO, MPHHIUIBI pabOTHI, TPHUMEHEHHE.
YMETh —  BBIOpaTh METO]| UCCIIEIOBAHUS JIJIs IIpakTHyeckue 3a1aHus:

OTIpeieNIeH s MapaMeTPOB MaTEPHUAIOB
IIPY PELLIEHUU KOHKPETHOI
MpPaKTUYECKOH 3a1aun;

— MOJAEPHU3HPOBATh METOJUKU
HOJy4eHHs1 U 00paboTKH
9KCIIEPUMEHTAIIbHBIX JIAHHBIX;

- BEIOMPATh M UCIIOIb30BATh METOJIBI U
obopymoBaHue A aHAIN3a (PU3UKO-
MEXaHUYECKUX CBOWCTB HOBBIX
MaTepuasoB U U3EIUI U3 HUX;

OmnmcaTs METOIMKY ITPOBEACHNUS HCCIIEOBAHMIL:
- Ha ONTHYECKOM MHUKPOCKOTIE;

-Ha POM;

-Ha ACM;

- onpe/ieieHus Oauia 3epHa;

- OIpeAeneHUs] TUCTIEPCHOCTH NEPIINTa;

- OIpeAeneHUs] KOJIMYEeCTBA HEMETAIUNINYECKUX BKIIIOUEHU;
- U3MEepeHue TBepAoCTU 10 Bukkepcy;

- I3MEepeHne TBepaocTy o Poksemry;

- I3MEpEeHne TBEPAOCTH 10 bpunemtio;

- I3MEPEHNEe MUKPOTBEPIOCTH;
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- OnpefiereHNe YIapHOH BS3KOCTH METAJJIOB.

BJIaaCThb

- IPAaKTHYECKUMH HaBbIKaMU
MPOBEICHUS SKCIIEPUMEHTA C YIETOM
BBIOOPA ONTUMAJIBHBIX METOJIUK H
000pyIOBaHUs AJIs1 HCCIIEIOBAHHH,
PALIOHANILHOTO ONIPEACIICHHUS YCIOBHI U
Jara3oHa SKCIIEpUMEHTOB, 00padOTKH,
CHCTEMAaTH3all1 U aHaJIM3a MTOJTyYeHHBIX
pe3yJIbTaToB.

3agaHus Ha pelieHUe 32124 U3 NPO(ecCHOHAIBLHOI 00/1aCTH, KOMIJIEKCHbIE 3a1aHUsI:
Br1Opath MeTO1 U3MEpEHUs TBEPAOCTH:

- I7Is1 MaTepUaioB HU3KON TBEPIIOCTH;

- 1751 MaTepUaNoB CpeIHEN TBEPIOCTH;

- JUTA MaTePHaJIOB BEICOKOU TBEPIOCTH;

- JUTE MAaCCUBHBIX M3JIETHN U CI0KHOHN (HOpMBL;

- JUI TOHKAX 00pas3IioB.

Br16op MeToma nccieroBaHms:

- JUTA OTIpEeNIeJIeHHUs pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHhalax;

- I7Is1 OTIpeieTIeHHsI pa3Mepa 3epHa B YIbTPaMEIKO3ePHUCTHIX MaTepuaax;
- ISl KICCIIEIOBAHUS JUCIOKAIMOHHON CTPYKTYPHI;

- TS UCCIICIOBaHMS MUKPOpEbeda MOBEPXHOCTH.

3HaTh

OCHOBHbBIE IIapaMeTPhl IPOBEACHUS
(HDU3UKO-XUMHYCCKUX HCCIICTOBAHUI

OCHOBHEBIE TOHATHS XUMHYESCKOH KMHETHKH.

Crioco6b1 onpesiesieHns: CKOPOCTH peakiuy. dopManbHasi KHHETHKA TOMOTEHHBIX peakuuil. 3aKoH
JIEUCTBYIOIIMX Macc.

Ilopsinku peakuuil U UX MOJIEKYJIIPHOCTD.

Peaxiuu mepBoro, BTOporo u n-ro MOpsiAKOB.

Kunernyeckue ypaBHEHU 17151 peaKLMKA Pa3IMYHBIX OPSIAKOB.

[lepuon nonymnpeBpaiieHusl.

KoHcTanTa ckopocTu peakuuu, ee CBOWCTBA, pa3MEPHOCTH U OINIPEAETICHHUSL.
Meronpl onpeneneHust MopsiJiKa peakiuuu.

[ToBepXHOCTHOE HATSKEHUE, METO/IBI €T0 U3MEPEHUSI.

AncopOrysi, OCHOBHEIC ITOJIOKCHUS U YPaBHEHUS aICOPOIIHH.

VYpasuenue ['u60oca.

Ypasnenue Opeitnanuxa. YpasHenue JlenHrmropa.

3aBHCHMOCTH aJICOPOITNH OT TEMIIEPATYPHI.

VYMmerh

BBIOpATh MapaMeTphbl MPOBEICHHUS
(PU3MKO-XUMHYECKHUX HCCIIE0BAHUIT

Brimonnenne naboparopHoii pabotsl Ne 2 JlapneHne HACHIIIEHHOTO Mapa U TEIJI0Ta HCIIApEHHUS YUCTON
KHUJIKOCTH

Bnanets

HaBBIKAMU MPOBEICHUS (HHUIUKO-
XUMHUYECKHUX HCCIIeTOBAaHUN

JOMAIIHEE PACYHETHO-TPA®UYECKOE 3AJJAHUE Nel
HccnenoBanue 2
2.1. Ucnonw3ys mpaBwio (a3 ['mbbOca, misi paccMaTpuBaeMOW CHCTEMBI OINPENETUTh KoJimdecTBa ¢as,
HE3aBUCHMBIX KOMIIOHEHTOB U YHCIIO CTEIEeHEH CBOOOIBI.
2.2. OnpenenuTh BO3MOXKHOE HAIIPaBIICHHE MPOTEKAHHUS MCCIEyEMON PEaKny U PABHOBECHBIM COCTaB
razoBoil Qas3sl mpu masneHum (xlla) m temmeparype (K). Ilpm pemennm 3amauu HCIOIB30BATh
BBIBEZIGHHOE B HccienoBaHuM | smmmpudeckoe ypasHenue InK,=A/T+B u nanHble 00 HCXOIHOM
COCTaBe ra3oBoi (a3l
2.3. YcTaHOBUTD HalpaBJIeHUE CMELIEHHs COCTOSHUSI pAaBHOBECHS PACCMATPUBAEMON CHCTEMBI TIPH:
a) yBeIMYEHHUH JaBieHus (IOCTOSHHAS TEMIIEpPaTypa);

duznyeckas XumMus




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMbl
0) yBeJIMUCHHUH TeMIIEpaTyphl (IIOCTOSIHHOE aBJICHUE).
3HaTh - KJIacCU(HKAIMK U CYIIHOCTh METO/I0B Crucok BONpoCcoB JUIs POBEAEHUS SK3aMeHa N0 TUCHUIUTHHE «DU3UKO-XUMUYECKHE OCHOBBI DusnuecKas XuMHs

aHalin3a; TCOPpECTUICCKUC OCHOBBI U
MPUHIHUIIBI TCPMOJANHAMHNYCCKUX
MCTOAOB aHaJIn3a; OCHOBHBIC 3aKOHBI
TEPMOANMHAMUKHA METAIIITYPTUICCKUX
IIPOLIECCOB;

- METOABI UCCIICAOBAHNSA U YCIIOBU
MNPOBCACHUA SKCIICPUMCHTOB U aHAJIU30B;
OCHOBHBIC OKCIICPUMCHTAJIbHBIC U
PaCYCTHBIC METOABI OINPCACIICHUA
TCPMOJANHAMHNYCCKUX XapaKTCPUCTHK.

METaJUTyprUYeCKHX IMPOLIECCOB»
B kakux TeXHOJIOTHYECKHX MpOIeccax MPOUCXOAUT Tepmuueckas qucconuanus CaCO3?

JlaiiTe onpeneseHne TEPMUHY «yNPYrocTh AUCCOIMAIMK KapOoHaTa”.

B gewm 3aximogaercs oTinare KOHCTaHT paBHOBecus Ka u Kp?

B kaxowm cirygae 3nauenus Kp u ynpyroctu aucconuanmu CaCO3z YHCICHHO COBIAIAIOT?

C kaKkoii Ieipio mepe ONBITOM BaKyyMHUPYIOT pab0dyI0 YCTAaHOBKY?

6. TepmoguHaMuKa 00pa30BaHUs W IHCCOUMAIMSA KapOOHATOB; TEMIIEPAaTyphl Hadaja.
TepMomuHAMUKA TOPEHHS TBEPIOTO TOILUIHBA

Kak Bnusier cTeneHb qUCepCHOCTH KapOOHaTa U U3BECTH Ha ynpyrocTh auccoruanuu CaCOs.
10.Kakue MeTamnypruueckue Mpolecchl SBISIOTCS TOMOXUMUUECKUMU PEAKITUIMU?

11.Kakue xuMudeckue peakliiy MPOTEKaloT 110 aBTOKaTAIUTHIeCKOMY MexaHu3My? Uto sBiseTcs
KaTaJIn3aTOPOM TaKHUX MPOLECCOB?

Uro Takoe KpUCTa/NINUECcKas perieTka, 1 Kakue XapaKTepUCTUKU KPUCTAJUINIECKOH pemmeTky Bal
3HaeTe?

PacmpenencHrie KOMITOHEHTOB MKy METAJUIOM W IITAKOM; KOHCTaHTa M KO3 PHUIIUEHT
pacrmpeneneHus

OOBsACHUTE N3MEHEHHE CKOPOCTH TOMMOXIMMHYECKIX IIPOLIECCOB Ha MIPUMEpPE BHIITOIHEHHOM padoTEhI.
KakoB MmexaHm3M auicconuanyy KapOoHaTa KalbIus?

Pacckaxwure 0 MeToIMKe OTpEIeNICHIsI CKOPOCTH TUCCOIUAIINN KapOOHATa KaJbIlvs, IPUMCHEHHOH B
JTAHHOM OTIBITE.

B 4eM 3akiTi04aroTCs pa3iIMyms TOMOTEHHBIX M FeTePOTeHHBIX PEaKIIii?

W3 kakux cTtaauii CKIaAbpIBAIOTCS TETEPOTEHHBIC PEaKIInu?

UTo Ha3BIBAIOT PEKUMOM T€TEPOTEHHON PeaKIuu?

KakoBbl 0COOEHHOCTH NPOTEKaHUs PEAKIIUil B Pa3IMYHBIX PEKUMaX pearupoBaHusi?

Kak n3MensieTcs TONIIMHA TUIEHKH OKAJIMHBI TPH OKUCICHUH METAJIOB B PA3JIMYHBIX peKUMax
pearupoBaHus?

B gem cymrHOCTh TpaBUMETPHYECKOTO METOAA UCCIICTOBAHHS OKUCIICHHUS METAILIOB?

KakoBa cTpykTypa jKere3HOW OKaJIMHBI M OT KaKuX (PaKTOPOB OHA 3aBHCHUT?

UYro Takoe BIOCTHUT M KaKOBA €TI0 POJIb B OKUCIICHNH YKEJIE3HbIX CIUIABOB?

CoopmynupyiTe NPUHIUI KapOCTOMKOCTH YKEJIE3HBIX CIUIABOB.

[aiiTe onpeneneHust KOHCTAHTBI CKOPOCTH peakuu U koaddunmenta nuddysum.

B uewm 3axirogaercs peaxipioHHas Auddy3ns 1 Kak oHa MPOSBISIETCS IPH OKUCICHUH jKeJe3a?
KakoBBI OCHOBHBIE KOMIIOHEHTHI METAJUTYPIHYECKUX IIITaKOB?

Kak onpenensror yaensHy0 JIeKTPHIECKYI0 IPOBOJMMOCTD PACILIaBOB?

Uto Takoe PHEpPTUs aKTHBAINHU YJIEKTPOIIEPEHOCA, M KAK OHA MOXKET OBITh ompezeneHa?

KakoBsI 3KCTIEpIMEHTAIBHBIE T0KA3aTeILCTBA HOHHOTO CTPOEHHUS IIUTAKOB?

JlaliTe onpenenenne NOHATHA " IMHAMUYECKas BA3KOCTh' pacIuiaBa.

MAPOMETAJUTYPIrUYCCKU
X IpoueccoB
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Jaiite onpesencHe NOHATHS "KHHEMATHUECKas BI3KOCTh " paciiiaBa.
W3 kakuX 4acTHUI] COCTOSAT METAIUTYPrHYCCKUE IIIAKU?
Kakwne gacTuIbl KOHTPOIUPYIOT BA3KOE TCUCHHE B IIITaKax?
Kak ompenensror BA3KOCTh MUIAKOBBIX U METAJUTMIECKUX PACIUIaBOB?
Uro Takoe PHEepPTUs aKTHBAINU BI3KOTO TEUCHHUS, U KaK OHA MOXET OBITh onpeneneHa?
UYrto MOXeT OBITH MPUINHON KPHBOIMHEHHOTO XapakTepa M3MEHEHNUS BI3KOCTH C TEMIIEpaTypoil B
KoomuHarax Inm — 1/T?
Jaifre onpenencHre NOHATHS "yIeIbHAS AIEKTPHYECKast AIEKTPOIIPOBOTHOCTD .
U3 KaKKMX 4aCTHI COCTOSIT METAJUTyPTUUECKHE IITaKU?
YmeTpb - CaMOCTOATENHEHO (HOPMYIHPOBATH 3amauu 71 CaMOCTOSTENBHOTO PEIICHHS:
3amaqy (PU3MKO-XUMHUYECKOTO 3amaua 1. OnpenenuTs paBHOBECHOE MapIHAlIbHOE IaBlieHNE KUCIopoaa B razoBoii cmecu CO-CO,
HCCIICIOBaHMS B XUMUYECKUX cucteMax; | mpu temmepatype 1300 °C u Pcgy/ Peo = 0,35.
MOJIb3YSCh MOJYYEHHBIMU 3HAHUSIMHU, 3anmaya 2. OnpeaenuTh paBHOBECHOE MapIlHalbHOE JaBJeHHe Kuciopoaa B razoBoi cmecu H,-H,O mpu
YMETh BBIOHpATh ONTUMAJIbHBIC TIYTH U temneparype 1500 °C u Pyyo /P 1> =0,30.
METO/IBI PEIICHHsI TOCTABICHHBIX 3amad; | 3amaya 3. Kakoe momkHo 66Tk oTHOIMIEHHE %CO,/%CO B razosoii cmecu CO-CO,, uTo0bI ipU
- IPOBOAUTH (PUBUKO-XUMHUYECKHUE temneparype 1200 °C paBHOBECHOE IaBJICHHE KHCIOPOaa B Heil cocTaBisno Poy= 1,5-107 ITa?
HCCIEN0BAaHUA CUCTEM H IIPOLIECCOB C 3amada 4. Kakoe momxHo ObITE oTHOMEeHHE %H,0/%H,; B rasoBoit cmecu Hy-H,0, uTo0s1 ipn
HCIOJIb30BaHUEM COBpEMEHHBIX MeToA0B | TemnepaTrype 1300 °C paBHOBECHOE AAaBIEHUE KUCIOPOAA COCTAaBISLIO Poy,= 2+ 10” a?
1 IpHOOPOB; MPOBOIUTH (PHU3HUKO- 3amada 5. OnpenenuTs TeMIepaTypy, IPH KOTOPOil paBHOBECHOE MapIHalbHOE JaBIICHIE KUCIOPoaa B
XUMHUYECKHE PacueThbl ra3osoit cmecu CO-CO; npu otHomennu PCO, /PCO=0,2 cocrasur Py, = 4-10-5 Ila.
3amada 6. OnpenenuTh TeMIepaTypy, IPH KOTOPOil paBHOBECHOE MapIHANTbHOE JaBIICHHE KACIOpOaa B
ra3oBoit cMecu Hy-H,O mipu otHOmEeHN P 1150/ P 11,=0,25 cocraBut Po, = 5-10-5 Ia. 3agaya 7.
OnpenenuTs PaBHOBECHBIH cocTaB ra3oBoii cmecu Hj - O, - H,O mpu temneparype 700 °C, eciu
HCXOJIHBIE TTapIMajIbHbIC JaBJICHHUS ra30B B 3aKpBITON cuctemMe coctaBisuii 0,333 atm.
3amaua 8. OnpenenuTh paBHOBECHBIN cocTa ra3oBoit cmecu CO - O, - CO, npu temmneparype 800 °C,
€CJIM UCXOJIHBIE TapluajbHbIe AaBJIEHUS Ta30B B cucteme coctaBisui: CO — 0,5 atm, O2 — 0,3 atmM,
CO2-0,2 atm.
3amauda 9. OnpenenuTs, MPU Kakoil TeMIepaType CpoICTBO KUCIOpOia K BOJOPOIY M MOHOOKCHILY
yriepoa OAHHAKORO.
3anaya 10. Onpenenuts BO3MOXHOE HalpaBJI€HUE peakluy BOASIHOTO Tra3a npu temmneparype 900 °C,
€CJIM UCXOJIHAs Ta30Bas cMech conepxkut 23% CO, 27% H,0, 20% 14 CO, u 30% H,. Obmee napneHue
B nieuu paBHo 105 Ila, a koHcTaHTa paBHOBecus peakiuu npu 900 °C pasna 0,76.
3amada 11. Onpenenuts TeMIeparypy, Ipu KOTOPOU B pe3yJIbTaTe IPOTEKAHUS PEAKIIH BOISIHOTO Ta3a
paBHOBECHAs ra30Bas cMech cozepxut 26,2% CO, 30,2% H,0, 16,8% CO, u 26,2% H..
TemmepartypHast 3aBucuMocTh 3Heprin [ n66ca st peakunn CO(r)+H20(r)= CO2(r)+H2(T) mmeeT Bug
G=-36600 +33,5* T, JIx
Bnagets - MPAKTUIECKUM NMpUMeHeHneM | 3agaHue Ha pelieHue 3a1a4 u3 npodeccuonaabHoi 00aacTu (JoMaliHee HHANBUAYATbHOE 3aaHKe)
BaKHEHIIINX COBpPEMEHHBIX [1ava 1.
TEOPETHYECKHX,  TEPMOJMHAMMYECKUX Hus peakunn: Cyy + CO2(y = 2COy) ypaBHEHHE 3aBHCHMOCTH KOHCTAHTBI PABHOBECHS OT




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
METOJIOB; HAaBBIKAMH BEJIEHMs IIOMCKA | TEMIIEpaTypbl KOTOPOW UMEET BUI:
HEOOXOTUMBIX 3HAHUU o 9001
JIATEPATYPHBIM U IPYTUM UCTOYHUKAM; K p= T +9,28
T McToZaMu - SKCTICPHMCHTAIPHOTO OTIPEZICTINTh PABHOBECHBIH COCTAB Ta3a B 3aBUCHMOCTH OT TEMIIEPATYPHI U aBlIeHHS (Ta0l.).
VCCIIC/IOBAHIUT, ~ ONPCICNICHHA  cOCTaBa [TonyueHHBIC 3HAYCHUSI IPEACTABUTH B BUJIE TaOIHIIB! U rpaduka.
;;Zieeh;;}mﬂ MiToOg,Z;fcl)wxlmex Hi ;ﬁ;iiﬁﬁi Bapuant Temmeparypa 'C CocTtaB NCXOTHON Ta30BOH CMeCH
. % CO %H20 %C02
peari 1 500 600 700 800 900 5 15 35
2 550 650 750 850 950 10 20 40
3 1000 1050 1100 1150 1200 15 25 45
3agaua Ne2. J[ns peakuuu:
C(T) + COz(r) = ZCO(F)
ypaBHEHHE 3aBUCUMOCTH KOHCTAHTHI PABHOBECHS OT TEMIICpATyphl HIMEET BUI:
MK, =-— % +911
T
OIMpCACIIUTD paBHOBeCHLIﬁ COCTaB ra3a B 3aBUCUMOCTHU OT TCMIIECPATYPhbI U JaBJICHUA (Ta6ﬂ.).
HOHy‘-IeHHLIe 3HAUYCHUA NMPCACTABUTH B BUAC Ta6J’II/IIH)I n rpaq)m(a.
Bapuast Tewmmepatypa 'C Jlasnenue (at™.)
1 500 600 700 800 900 5 15 35
2 550 650 750 850 950 10 20 40
3 1000 1050 1100 1150 1200 15 25 45
3HaTh -OCHOBHBIE METO/IbI KOHTPOJIS M aHaiu3a | IlepedeHb TeOpeTHYECKUX BOIIPOCOB K DK3aMEHY: MeTob! KOHTPOIIS U

BELIECTB, IPUMEHSIEMbIE B METAILITYPTUH;
-OCHOBHBIE OTIPEJIENICHUS U TIOHATHS,
XapaKTepU3YIOIIHe METOIbI
HCCJIEIOBaHUI;

- OCHOBHBI€ 3aKOHBI, JISKAIIINE B OCHOBE
METOJIOB MCCJIEIOBAHUN;

Texunueckuii aHamu3. MeToIbI TEXHUYECKOTO aHaIn3a. AHAIUTHYECKUHM CUTHAI.

Krnaccupukanust QU3nKo-XUMHYECKUX METOIOB aHAIH3a. DIEKTPOXHUMHUYIECKHAE METO Bl aHAITN3a
Knaccudukanus Gpu3nKo-XxMMHUYECKUX METOJIOB aHaIN3a. DIEKTPOXUMUIECKUE METO b aHAIH3A.
CriekTpaibHbIe METOIBI aHATH3a

Kiaccudukaums ®XMA. Xpomarorpaduieckue METOIbl aHAIN3a

Knaccnpukamms ®XMA. Pagnomerpriaeckne METOIbI aHAIN3a

Knaccugpukamnmss @XMA. Macc-clieKTpoOMEeTpHYECKIE METO Bl aHAIH3a

OO6mas orieHKa MeToA0B aHanm3a. [lopor uyBcTBUTENbHOCTH. Boctipon3BoauMocTs. [IpaBUiIbHOCTS.
OO01ast o1leHKa METOIOB aHam3a. ToYHOCTh. Buabl morpemrHocTen

OcHoBHble IPUEMBI, Uctoyib3yeMble B DXMA. MeToabl NpsSMOro KOJIMYECTBEHHOT'O ONpeAeSICHus!.
Metox rpagyupoBodHOro rpaduka. OrpaHUYeHUs TPUMEHEHHS

MeToapI PSMOTO KOJIMYECTBECHHOTO ONpeneeHus. MeTtoa 100aBoK U METO]] MOJIIPHOTO CBOMCTBa
Metozs! TuTpoBanus. KpuBbie TUTpOBaHUS: HHTETpasbHast, quddepeHnnansHas

MeTo/Ibl THTPOBAHUS: KpUBasi THTPOBAHUS, CTENIEHb OTTUTPOBAHHOCTH, TOUKA YKBUBAJICHTHOCTH,

aHaJIn3a BEIICCTB




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

CKa4OK TUTPOBAHUs, KPYTU3HA KPUBOM TUTPOBAHUS

Bunps! TexHUUYECKUX aHATU30B

XuMHUUECKHe METOIBI aHaAIN3a. AHAIUTIHYECKUE Peakny (0OITHe, YaCTHEIC)

Turpumerpudeckuii aHanu3. CTaHZAPTHEIA pacTBOp. ToUKa SKBUBAJICHTHOCTH

Turpumerprdeckuii anann3. TpeOoBaHMS K pEaKIUsIM THTPUMETPUIECKUX MeTonoB. CTaHAapTHBIC
pacTBOPHI: IEPBUYHBIE, BTOPUYHBIC.

OCHOBHBIE CIIOCOOBI TUTPUMETPHUIECKUX OTIPeIeIeHUH (TpsiMoe, 00paTHOE, THTPOBAHUE 3aMECTHTEIIS)
TurpumeTprdecKuii aHann3. 3aKOH SKBUBAJICHTOB. DKBUBAJICHTHL. MOJIsIpHAst Macca SKBUBAJICHTa
OCHOBHBIE METO/Ibl TUTPUMETPHUECKOTO aHaTIH3a (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIH, KUCIOTHO-
OCHOBHBII 1 J1p.)

KucnotHo-ocHOBHOE TUTpOBaHHEe. THITBI KPUBBIX HEHTpanu3aIuu

Kucnorno-ocHoBHOe TUTpOBaHHEe. DaKTOPHI, BIUAIONINE HA BEIMYUHY CKauka TUTPOBAHUS
(KOHIICHTpanusi, TeMIeparypa, ennunna K,)

KucnoTHo-oCHOBHBIE HHAMKATOPBL. BpiOOp nHaMKaTopa. MHTEpBas nepexo/a OKpacku HHIUKATOPA.
[TokazaTenb THTPOBAHUS

KucnorHo-ocHOBHBIE HHANKATOPEL. TpeboBanus k nHAnKaTopam. [IpaBuia BeIOOpa HHANKATOpA
Turpumerpudeckuii aHann3. OMHUOKA TUTPOBAHHS

OxucnurenHo-BocctaHoBuTenbHOE TUTpoBaHue (OBT). Ypasuenne Heprcra. KpuBsie TuTpoBaHus
OKHCIUTENBHO — BOCCTAHOBUTENbHOE TUTpoBaHue. Metoasl OBT

I'paBumeTrpudeckuii anamu3. Cxema aHann3a. [ pynmsl rpaBUMETPHUECKUX METOAOB (BBIIEICHNUS,
OTTOHKH, OCAXKJICHWS)

I'paBuMeTpudeckuii aHamu3. BrranciaeHne pe3yapTaToB 10 JaHHBIM MPaBUMETPHUECKOTO aHAIN3a
(mMeTtoz ocaxkeHus): TpeOOBaHMS K IPaBUMETPUUECKO (popme, rpaBUMETpUIECKHii hakTop, Macca
rpaBUMETPHUYECKON (HOPMBI)

OXMA. ITorenmmometpusi. CTaHAapTHBIN NoTeHNMaN. YpaBHeHne HepHera

[MToTeHnomMeTpus: MpsMasi MOTHIMOMETPHS, IIOTEHINOMETPHYECKOE THTPOBAHNE

DJeKTPO/Ib TOTEHIIMOMETPUH. DIEKTPOABI CPABHEHUS

DJeKTpOo bl TOTEHIIMOMETPUH. VIHANKATOPHBIC 3IEKTPOIBI

Ammnepomerpudeckoe TuTpoBaHue. OCHOBBI METO/Ia: MMOTEHIIMAI pa3oKeHus, T (Hy3HOHHBIH TOK,
nossporpaduueckast BOJIHA

34. Amnepomerpuueckoe TUTpoBaHue. CyIHOCTh METOJIa U IPUMEHsIEMbIE EeKTpoabl. Kpussie
aMIepOMETPUIECKOTO TUTPOBAHUS

®doromeTrpudeckuit ananu3. OCHOBHBIE 3aKOHOMEPHOCTH CBETOTIOTIIONEHNs. 3akoH byrepa — JlambepTa
— bepa

doromeTpuyeckuil ananu3. IIpuunHbl OTKJIOHEHUS OT OCHOBHOI'O 3aKOHA CBETOIOIVIOIICHUS
doromerprdeckuii aHaau3. MeToabl onpeaeTeHNs] KOHIIEHTPAIIH BEIIeCTBAa B OKPAIIEHHBIX
pacTBopax. MeToJ rpaiyupoBOYHOTO Tpaduka

dotomerpuueckuii ananu3. Meron nuddepennuansHol GoToMETpUH, METO] MOJISIPHOTO CBOHCTBA
®doTomerprueckuii ananu3. Mero 100aBOK, METO/I CpaBHEHHSI CTaHIAPTHOTO M HCCIIEAYEMOT0




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

pacTBOpoB

Kounykromerpust. TeopeTnueckne OCHOBBI METO/IA: SIEKTPHICCKask MPOBOAUMOCTh PACTBOPOB,
yIenbHast SJIEKTpUYecKasi IPOBOJUMOCTh PaBTBOPOB, SKBHBAICHTHAS JISKTPHIECKAsk IIPOBOAUMOCTD
PacTBOPOB, HOABIKHOCT HOHOB

Konmyxromerpus. 3akon Konppayma. DJIeKTpOIUT B TIOJIE TOKA BEICOKOH YaCTOTHI
Konnykromerpust: npsiMast KOHAYKTOMETpPUS, KOHIYKTOMETPHYECKOe THTpOoBaHKe. JJocTOMHCTBA U
HEJOCTaTKU METOJI0B

Kunernueckue merons! ananu3a. OCHOBHBIE IPHEMBI KHHETHYECKHX METOI0B aHAIIN3a

Merto/p1 TOAroToBKH NpoObl K aHanu3y. Cpenusis npoba. OT6op cpenHel Tpodb

OTt00p npoOsI ra3oB. Cocymsl i 0TOOPA IPod

OT160p npoOsI skunkocteid. [IpobooTdOpHUKH

47.01060p mpob TBEPABIX MaTepuanoB. OOpaboTKa, pa3/ieiKa U COKpaleHHe IpoOsI

YMmerb

- 00CyXIaTh CIIOCOOBI BBIOOPA METOIA
aHau3a;

- IJIaHUPOBATH U IPOBOJAUTH
HEOOXOTUMBIC HCCIICOBAHHUS,

- HHTEPIIPETHUPOBATh U aHAIM3UPOBAThH
pe3yJbTaThl HCCIICAOBAHNUIA,

-JIeNaTh BBIBOJIBI 110 PE3YJIbTATaM
HCCJIEIOBAaHHM;

1. pu notenunomerpuyeckoMm turpoanuu 10 mit 0,15H Al(NO3); pactBopom dTopuaa HATpHs
MOJIy4YEHBI CIIeIyIONIIe JaHHbIe:
V,m1 1,0 2,0 3,0 3,540 4550 55 60 70 8,0
E, MB 510 520 540 590 900 1010 1060 1110 1130 1140 1150
IMocTponTs UHTETpanbHyo U quddepeHnnansHy0 KpuBble 1 HAaUTH T naral-
2. Iocne pactBopenns 0,2500 r cranmu pactBop pa3dasmwmm 10 100 mit. B Tpu kosOs1 BMecTUMOCTBIO 50
MJI TIOMECTHIIM IO 25 MJI 3TOTO pacTBOpa M JOOABMIIH:
- B IIEPBYIO KOJIOY: CTAaHAAPTHEINA pacTBop, coaepxkamuii 0,5 mr Ti, pactBopsl H,0, u H3 POy,
- BO BTOpY1O: pacTBopsl H,0, u H3POy,;
- B TpeThlo: pacTtBop: H3 PO, (HyneBoit pacTBop).
PactBopbI pazdaBuii 10 METKH U (pOTOMETPUPOBAIIH JIBa NIEPBBIX PACTBOPA OTHOCHTEIILHO
tperbero. [lomyunnm 3uauenust A: Ay, =0,650; A, = 0,25.
Paccuutarh @ TUTaHa B CTANIMU.

Bnanets

- IPaKTHYCCKUMHU HaBBIKAMHU
MPUMEHEHHUS METOJIOB HCCIIE0BAHNUS;

- MPaKTHICCKUMH HaBBIKaMH 0TOOpa
poObI BelecTBA IS aHAIN3A;
-crioco0aMH OLIEHUBAHUS 3HAYUMOCTH U
MPaKTUUYECKON MPUTOTHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB;

- OCHOBHBIMHU METOJaMH pELICHUS 3a/1a4
B 00J1aCTH METO/IOB KOHTPOJIS U aHAIN3a
BEIIIECTB;

1. OnmcaTh yCTpOHCTBO U paboTyJaHHOTO TPOOOOTOOPHHKA.
2 IlpensnoxuTe Hanboee YyBCTBUTEIbHBIC PEaKIINK ISl POTOMETPUUECKOTO ONpeeIeHUS
ompenenenusAl, Zn, Co, Mn, Ni, Fe. Beibop 000cHOBaTb, MOJIB3YSCh CIIPABOYHUKOM.

3. Ilpu mosnsporpadgupoBaHuy cTaHIAPTHBIX pacTBopoB Pb (1) momy4nnu pesynbratsr:




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
Cpp2+ - 1076, 1/Mn 02 .. 05 0,7 10 ... 12
5 0 5 0 5
h, MM 2,0 4,0 6,0 80 ... 10,
0
Hagecky amomuamneBoro crasa m=4,848 T pactBopwiy, u pactBop pazoasmin 50,0 min. Bricora
noJsiporpaduaeckoit BOTHBI CBUHIIA B IOJTYYCHHOM pacTBope h,= 0,7 MM.
Beruncnnts o (%) cBuHIa B 00pasie.
3HaTh METOIBl TPOBEACHUs uccienoBaHus u | Ilepeuens meopemuueckux 60Rpocos K 3auemy: Haydno-
aHaJin3a MOJYUYCHHBIX PE3YyJIbTaTOB CBCI[CHI/ISI U3 TCOPUH BECPOATHOCTU U MaTEeMaTHYCCKOM CTAaTUCTHKHU (reHepaanaﬂ COBOKYITHOCTbD, HUCCICA0OBATCIbCKAsA
BBIOOpPKA CITy4allHBIX BEJMYHMH, XapaKTEPUCTHKU BHIOOPKH). pabora
ITonsiTue o BUJaxX IJIAaHUPOBAHUA MAaTEMAaTUYCCKOI'O0 U (bI/ISI/I‘IeCKOFO OKCIICPUMCEHTOB.
Br16op Tua MatemMaTH4ecKoi MOJIMHOMHUAIBHON MIIM MHOM MOJIeNH.
Tunbl MIaHOB SKCIIEPUMEHTa — ABYX M Tpex (axtopusie mwianbl Tuma N = m" (N — neob6xonumoe
KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BAPbUPOBAHMUS CIy4aiHBIX ()aKTOPOB, N — KOJINYECTBO
(hakTopOB).
OCHOBHBIE CBOWCTBAa MAaTpHIBl MAaTEMaTHYECKH IUIAHUPYEMOI'O SKCIIEPUMEHTa (OPTOTOHAIBHOCTS,
POTOTa0ENBHOCTD, CAMMETPHYHOCTH, HOPMUPOBKA YKCIIEPUMEHTAILHON MaTPHIIBI).
Mertonuka pacdera KOI(QQHUIMEHTOB HMITMPHUECKOTO YpPaBHEHUs 110 JAHHBIM HPOBEIAEHHOTO
IUITAHUPYEMOTO SKCIIEPUMEHTA.
Cas13b 3¢ dexra akropa ¢ K03 GHUIIHEHTAMH YPaBHCHUS.
Kpurepun onTHMaIbHOCTH IUIAHOB SKCIIEPUMEHTA.
Ymers MHTEPIPETHPOBATH pe3ynbTatel | Ilpumepnsie npakmuyeckue 3a0anus:
uccieoBanusl, GOpMyIMpoBaTh 3aaa4d, | [1oAroTOBUTH CTAThIO W/WIK TOKIA] H/WIK OOPMUTH 3asBKY Ha U300pETEHHE HITH
IUIAHUPOBATh u MPOBOJIUTD | PALMOHAIM3aTOPCKOE NPEIIOKEHHE
HEOOXO0/IMMBbIE IKCIIEPHMEHTHI.
Bnagets METOJIaMH1 UCCIIEJIOBAHMS, HABBIKAMHU 3aoanusa na pewienue 3a0ay u3 nPogeccuoHaNbHOU 00aacmU, KOMNIEKCHbIE 3A0aAHUA:
TMMOCTPOCHUS DKCIICPUMEHTA U BLI60p IJIaHa BKCOEPpUMEHTA Ui OLCHKHU BJIUAHUA PEKHUMOB 3arpy3ku KOMIIOHCHTOB IHNHUXTHI B
MAaTEMAaTUYCCKUM arrapaTom IJid KOJIONTHUKOBOC MPOCTPAaHHO MEYU;
aHaJM3a ¥ UHTEPIIPETALNH PE3yabTaTOB | BbIOOp IuaHa SKCIEpUMEHTa JUis HCCIEeNOBaHHS PAIlMOHAIBLHOTO COJEP)KAHWSl TOIUIMBA, BIIATM WU
COJIEpXKaHMs >Kejle3a B COCTaBe INMMXTHI IPU CHeKaHWM ariomepaTta u3 KoHueHTpatoB CCITIO wm
Muxaitnosckoro 'OK.
3HaTh OCHOBHbIE OTIPEIECIICHUS U TIOHSITHUS IIpumepHbIii IepeyeHb BONPOCOB K 3a4eTy OCHOBBI MUHEPAJIOTUH

IpeZIMETOB KpHCTaIuIorpadus,
MHHEPAJIOTHSI U TTeTporpadus;
cnenuduKy U MPUHIMITBI HAYYHOTO
3HAHMS, JIABHBIE JTallbl Pa3BUTHS HAYK;
- QJIEMEHTHI U TTapaMeTphl

[TonsiTHe 0 KpUCTasUIe U KPUCTAJUIMYECKUX BELLIECTBAX.

OcHOBHBIE CBOMCTBa KPUCTAILIIOB.

CUMMETpHs KPUCTAIUIOB, BUABI CHMMETPUHN, CHHTOHUU, KATETOPHH.
[IpocTpaHcTBeHHAs KpUCTAIIMUECKAs! PELIETKA, €€ JIEMEHTHI U TapaMeTphl.
[ToHsATHE O MPOCTHIX U KOMOMHAITMOHHBIX (DOpMaX, IPUHIIHUITEI UX HA3BAHUSL.
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CTpyKTYpHBIH 3JIEMEHT
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MPOCTPAHCTBECHHOH peIIeTKY;

- OCHOBHBIE CBOMCTBA KPUCTANINUECKOTO
BEILIECTBA, KIACCH(UKAIINIO KPUCTANITIOB
Y IIPOCThIE (JOPMBI MHOTOT'PaHHUKOB;

- OCHOBHBIC 3aKOHBI KpHCTAIUIOTpaduH;
- YCTaHOBKY M CHMBOJIMKY KPHCTAJIIOB,;
- CTPYKTYpY KPHUCTaJIIOB,;

- ITUarHOCTHYECKHE TPU3HAKI
MUHEPAJIOB;

- KJIacCU(HKAIMIO MUHEPAJIOB, OOIIYIO
XapaKTepUCTHUKY KIacCOB, OCHOBHbIC
HaIlpaBJIeHUs PAKTHYECKOI0
HCIIOJIB30BaHNUsI MUHEPAJIOB,;

- OCHOBHBIE 2HJIOTCHHBIE U SK30T'CHHBIE
MPOLIECCHI MHHEPAIO00pa30BaHus.

YcranoBka kpucraiuioB. [IpaBuiia BeiOopa ocell M eAMHUYHOM rpaHy. MIHAEKCH U CUMBOJIBI TpaHel U
MPOCTHIX (OPM.

3aKoH paIroHaIFHOCTH OTHOIIICHHH MTapaMeTpoB - 3aK0H [ aton

ITpaBuna ycTaHOBKHM KyOMYECKHX U TETParoHAIBHBIX KPHUCTAIIIOB.

[TpaBuna ycTaHOBKH TPUTOHAIBHBIX M T€KCATOHANBHBIX KPHCTAIIIOB.

[IpaBuiia ycTaHOBKM KpUCTAJIJIOB HU3ILEH KaTErOpHUHU.

3aKOH NOCTOSIHCTBA TPAHHBIX YTJIOB.

OCHOBHBIE 33/1a91 KPUCTAUIOXUMHH. THIIBI INTOTHEHIINX IAPOBBIX YIAKOBOK.

OCHOBHBIE THUITBI KPUCTANIMUECKUX PELIETOK U TUIHI pemeTok BPABD.

THuMbI KPUCTATUINYECKUX CTPYKTYP HOHHBIX KPHUCTAJUIOB.

THUMBI KPUCTATUINYECKUX CTPYKTYP METAINIMYECKUX KPUCTAIIIOB.

THMbI KPUCTATUINYECKUX CTPYKTYP @TOMHBIX U MOJIEKYJISIPHBIX KPHUCTAJLIOB.

W3omopdusm, UMbl n30MOphH3Ma TI0 CTENIEHH COBEPIICHCTBA U XapaKTepy 3aMeIICHHSI.
[Monumopdu3M U TONMUTHITHZM.

[TonsiTne o MuHepaie, pyzae u nmopoae. [IpompInuieHHas KiIacCUPUKAIHAL.

Kpucrannoxumudeckas KiaccupuKanus MUHEPAIOB.

Onruyeckue (LIBET, IBET YePThl, OJIECK, MPO3PAYHOCTh) CBOHCTBA MUHEPATIA.

MexaHndeckue (TBEpAOCTh, CIIAHHOCTD, H3JI0M) CBOWCTBAa MHHEPAJIOB.

Mopdosorus munepanos. [ToHATHE O CTPYKTYpe U TEKCTYpE.

[Tonsitue 00 orpanke, raduryce W ob6iuke MuHepayioB. Kiaccugpukanuss MUHEpajoB 1O OOJIMKY M
CTeneHu uauoMopusma.

Knaccugukarus cTpyKTyp 10 OTHOCUTEIEHOMY M aOCOJIIOTHOMY pa3Mepy MUHEPAIbHBIX WHANBUIOB.
Oco0bie (OpMbI MHHEPAIBHBIX arperaToB JIpy3bl, CHEPOIHUTHI, HATEUHbIE (POPMBI.

ITonpo6Has xapakTepuCTHKa reMaTuTa U KopyHaa. CBeZIeHNs O MarHeTHTe.

ITonpo6Has xapakTepuCTHKa MarHeTUTa U XpoMuTa. CBEACHNUS O IIMTUHEIN U BIOCTHTE.
XapakTepucTHKa KapOOHATHBIX MUHEPAIOB: KaJbLHT, JOJIOMHT, MarHE3UT, CUAEPUT, MaJlaxyT, a3ypHuT.
Ux poiib B 4epHOI METaITyprH.

XapakTepucTuka CyJb(GHIOB: XaJIbKONHUPHUT, THPPOTHH, TaJeHUT, cQallepur, MOJIUOACHHUT,
apceHonmpuT. 1IX posib B 4epHOH METaTyprHH.

XapakTepucTHKa MHUHEPAJIOB U3 Kilacca cyab(aToB: OapuT, TUIIC, aHTHIPHUT.

XapakTepucTHKa CHIIMKATHBIX MUHEPAJIOB M3 IPYIIIHI MTOJIEBBIX IIIATOB.

XapaKkTepHUCTHKa MUHEPAIOB U3 TPYIIIEI OJIUBUHOB: ((pasiuT, GOPCTEPUT, MOHTHIEIUINT).
XapaKTepUCTHKA CHIIMKATHBIX MUHEPAJIOB U3 IPYIITBI THPOKCEHOB: (IMOTICU/, aBTUT, TeAeHOEPTHT).
XapakTepruCTHKa MUHEPAIOB IPyHIbl aM(pruO0I0B: (aKTHHOINT M POroBasi 0OMaHKa).

O6ume mpencTaBiIeHHs 00 OHIOTEHHBIX, OK30T€HHBIX W  METaMOP(OTeHHBIX  IpoIeccax
MHUHEpao00pa3oBaHusl.

Marmatrdeckue nponeccsl (3¢ ¢dy3uBHBIE U MHTpY3UBHBIE). Kiraccupukanms MarmMaTHYECKUX MOPOJ:
KUcIble (IpaHuT), cpeaHue (CUEHHT, TMOPUT), OCHOBHBIE (rab0po, 06a3aybT), YIBTPOOCHOBHBIE (AYHHT,
KUMOepiuT), menovnsle (HedeInHOBBIH CHEHHT).




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
IlerMaTHTOBBIE, KOHTaKTOBO-METacOMaTW4yeckue (CKapHOBBIE) M THIPOTEPMAIbHBIC IPOLECCHI.
MecToposKaeHNUS MONEBbIX HCKOMAeMBbIX, CBSI3aHHBIE C 3TUMH IIPOLIECCaMU.
OK30TeHHBIC TIPOILIECCHI: BBIBETPHMBAaHHE M OcagkooOpa3oBaHue ((PU3MUECKOE, XUMHYECKOE W
6roxuMuIecKoe). MecTOpoXKICHHUS MOJIE3HBIX HCKOTIAEMBIX.
MetaMmopudeckne TMpoIecchl: KOHTAKTOBHIH W PETHOHANBHBIM MeTaMoppu3M. MecTopoKaeHUI
MOJIE3HBIX UCKOIIAEMBIX.
TexHUYecKHe IPOoLECcChl MUHEPAIOOOPa3OBaHUS.
IMonsitne 06 armomeparyu. [Ipomeccs! qucCOMINT MHHEPATIOB 1 METACOMAaTHIECKOTO 3aMEIICHUSL.
IIporneccrl kpucTaIIN3alMK IPU arJioMeparyy.
XapaKTepI/ICTI/IKa TJIaBHBIX U XapaKTCPHBIX arjioMepaliluOHHBIX MUHCPAJIOB.
ITaparene3uc MuHEpasnos.
OCHOBHBIE CBEJICHHS O KPUCTAJUIN3AI[IH BEIIEeCTRA.
Kunernueckue TUIBI KpUcTaJlsIn3aliuu.
3apokieHUue KPUCTaLIOB.
OCHOBHBIE TEOPHH POCTa KPUCTAIIIOB.
Kpucrannorpadus u MEHEpaJIOTHs METAJUTYPIHIECKUX IIUTAKOB U [IUIAMOB.
YMmets KOPPEKTHO BBIPaXKaTh U IIpumepHBbIii IepeyeHb NPAKTHYECKUX PpadoT
apryMEHTHPOBaHO 00OCHOBBIBATh OmnpeneneHne CMMMETPUH Ha MOJIETISIX HACAIBHBIX KPUCTAIIOB
TIOJIO’KEHHUS TIPEIMETHOH o0macTn OmnpeneneHue BHEIIHUX TPaHHBIX, PEOEPHBIX M BEPUIMHHBIX (OPM B KpHCTAUIaX. YCTaHOBKa
3HaHMUS, JUArHOCTUPOBATH KPHUCTAJUIOB U OIpEJETICHNE KPUCTAIIOTPaUUeCKNX CHMBOJIOB TPaHHBIX, PEOEPHBIX M BEPIIUHHBIX
3(h(HeKTHBHOCTh METOIOB HCCIENOBAHUS;, | (hopM
NPUMEHSTH HOBBIC 3HAHHS B HAYYHO- N3ydyenne cucTeMaTn4ecKold KOJUIEKIMH MHHepasioB. DOpMBI NPHUPOAHBIX BBIICICHHH MHHEpPAJIOB
IIPAKTUYECKOU JEATENBHOCTH.
= OMPCACIIATD DJIEMEHTBI CUMMETPUU U I[I/IaFHOCTI/I‘IECKI/IC CBOMCTBA MUHEPAJIOB
npoctbie HOPMBI MHOTOTPAHHUKOB U HX W3y4yenue, omnucanue (GU3NYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH cpacTaHus,
KOM6I/IHaL[I/II/I, CHMBOJIbI I'paHeﬁ u OIpECaACIICHNE MUHEPAJIOB, Cc1oco0OB UX UCIIOIb30BAHMS B qepHoﬁ MCETAJUTYPrur 1 HApOJHOM XO35IUCTBE
Ki1accU(UUMPOBATh KPUCTAILIIBI; B.
- OIIMCBIBATh CTPYKTYPHI KPUCTAIIIOB;
- OTIpENEIATh PU3NIECKHUE CBOUCTBA U
MOP(OJIOTHIO MHHEPAJIOB.
Bnaners HaBbIKAMU M METOJJMKAMU OLIEHKHU U #.Ilepeyens TeM nomarHei paboTel «I'eoornyeckue mpouecchn
MHCTPYMEHTaMH IIPOBEICHUS OCHOBHBIE SH/IOTEHHBIE NTPOLIECCH MUHEPATI000pa30BaHUs
MCCIIe/IOBaHNH; HaBBIKAMM JIMATHOCTHKH | DK30T€HHBIE ITPOIIECCHl MUHEPaI000pa3oBaHus
KPHCTAJUIOB, MUHEPAJIOB. TexHn4eckue npolecchl MUHEPAI000pa3oBaHus MIPH ariioMeparun
MuHepanoobpa3oBaHue B JOMEHHBIX IpoIeccax
MuHepanorust JOMEHHBIX IIUTAKOB, TapHUCaXa Ha (yTEePOBKE M MUHEPAIBHBIX OTJIOKECHUI B
TpybOonpoBOIax
3HaTh OCHOBHBIE (PU3NKO-XUMHUYECKHE IIpumepHbIii NepedeHb BOPOCOB K 3a4€Ty I'unopo- n

CBOWCTBA JKUJKHX, Fa3000pa3HBIX

BI/I}II)I F3.3006p8.3HBIX MaTepualioB, MIPUMEHACMBIX B MCTAJIITYpPTHH.

a’po/IMHaMUKa B




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JNIEMEHT 00pa3oBaTeIbHOM
KOMIETEHIIUH IPOrPaMMBI
MaTepHaliOB U PEareHTOB, Busl )HUIKHX MaTepHANIOB, TPUMEHIEMbIX B METALTYPTHH. METaTypruu

HCIIONB3YEMbIX B METAJLTYPIUIECKHUX
nporeccax U arperarax;

CtpoeHue U cBOICTBA UyT'yHOB.

CrtpoeHne U CBOICTBa CTaJICH.

CxeMBbl B3aNMOJICHCTBHSA )KUAKOCTEH 1 ra30B B METAILTYPrHH.

[ToHsTHE CIITIOUIHOCTH JKUIKOH Cpeabl.

CxXuMaeMble 1 HECXKUMAEMBIE JKUIKOCTH.

ITousiTHE NaeaIbHOM KUIKOCTH.

IToHsiTHE HBIOTOHOBCKOM JKHUIKOCTH.

JlamunapHOe 1 TYpOYJIEHTHOE JIBH)KEHHE.

Kpurepuii PeitHonbaca.

CraruoHapHO€e ¥ HECTallHOHAPHOE TCUEHHE.

TemneparypHblil pe>KUM B METAJLIypPrU4eCKUX arperarax.

[Ipenmer ra3zoBoil AMHAMUKH.

AnnabaTHOe TeUEeHHUE ra30B.

YpaBHEHHE HEPA3PBIBHOCTH T'a30BOTO MOTOKA.

CBsI3b CKOPOCTH 3BYKa € Ta30JMHAMHYIECCKUMH TapaMeTpaMH ITOTOKa.

[ToHsiTHE KPUTUUECKONH CKOPOCTH.

CBsI3b KPUTHYIECKNX MTAPAMETPOB aINa0aTHOTO ITOTOKA C TapaMeTPaMH TOPMOKCHHS.
VYpaBuenue Knanelipona.

YpaBHenue bepnymu.

OcobenHocTr paboThl MUIMHIPHYECKOTO COILIA.

OcobenHocTr paboThl KOHUYECKOTO COTLIA.

CrtpoeHue 103ByKOBO# ra30BOH CTpyH.

Konctpyknuus coruta JlaBans.

PacuerHslil pesxum paboTs! coruia Jlaans.

Pexxum pabotsl comna JIaBais ¢ HeTOPACIIUPEHUEM.

Pexum pabotsl comna JlaBais ¢ nepepaciuiupeHueM.

CrpoeHue cBEpX3BYKOBOM Ia30BOM CTPYH.

[TonsiTne nMIyIIBbCa MOTOKA.

CrpyKTypa NepBUYHOIN PEaKIIMOHHOM 30HBI IPH 1T0Jjaue KUCIOPOIHOTO JTyThs CBEPXY.
CrpykTypa nepBUYHOMN PEaKIMOHHOMN 30HBI IPU MOAAYe KUCIOPOJHOTO TyThsl CHU3Y.
CrpyKTypa BTOPUYHOHN PEaKIIMOHHOM 30HBI IIPH 10/1a4€ KUCIOPOIHOTO TYThS CBEPXY.
CTpyKTypa BTOPUYHOH PEaKIIMOHHOM 30HBI IIPH 10/1a4€ KUCIOPOIHOTO AYThS CHU3Y.
CTpyKTypa peakOHHOI 30HBI IPU TOAa4Ye TyThs COOKY.

Kpurepuii Apxumena.

ITotepu 3HEpTrUM NIPH ABIKEHUH KHUJIKOCTH H rasa.

Oco0eHHOCTH IBHKEHHUS Ta3a B CIIOE.

Oco0eHHOCTH MOJIETTMPOBAHHMS IBU)KEHHS )KUAKOCTEH M Ta30B.

40. TTpubnrkeHHOE MO100Me W MOJICITUPOBAHNE.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

YMmerb

MHTEPIPETHPOBATh HHPOPMALIHIO O
THPOTa30AMHAMUYECKUX YCIOBHUSIX B
pabouem mpocTpaHCTBE
METaJUTypPIHYECKHX arperaTos;

[TepeueHb TeM NPAKTUUECKHUX 3aHATHH
I"azoguHamMuueckue nmapaMeTpsl JO3BYKOBOM ra30BOM CTPYHU MPHU UCTEUEHHUH T'a3a 4epe3 CyKUBarolieecs
WY DWIMHPUYECKOE COIIIO B Ta30BYIO CPEy C 33AaHHBIMH JAABICHHEM U TEMIIEPATYPOil.
l'azonuHaMHUYECKHE TapaMeTPhl CBEPX3BYKOBOW Ta30BOM CTPYH MPH UCTEUCHUH I'a3a YEPEe3 COILIO
JlaBass, paboTaromero B pacieTHOM PEXHME, B Ta30BYIO CPEAY C 3a/laHHBIMH JaBICHUEM U
TEMIIEpPATypOH.
OrnpernerneHne pa3zMepoB 1 YHCIa MWIHHAPHIECKUX COTIEN JUTS T01a9i HHEPTHBIX ra30B C 3a1aHHON
yIETbHOW MHTEHCHBHOCTBIO CHU3Y B CTAJICTUIABIIIBHYIO BAaHHY H3BECTHOW BMECTUMOCTH NIPU Pa3IMIHbBIX
napamMeTpax AyThs B LIEXOBOW MaruCTPaIH.
Ornipezenenue riTyOHHbI IPOHUKHOBEHHS B METaJLJT KUCIIOPOTHOM CTPYH, MCTeKaroried 13 coruia JlaBamst gpypmsl
JUTs IOJIAYM TYThsI CBEPXY C 3a1aHHOM y/IENIBHOK HHTEHCHBHOCTBIO TIPH pabOoTe COILIA B PACYETHOM PEKUME.
I"a3oguHamMuueckue napaMeTphl CBEPX3BYKOBOM ra30BOM CTPyH NMPH UCTEUCHUHM T'a3a Yepe3 COILIO
JlaBans, paboTaromiero B HepaCueTHOM pEXUME.
6. OnpeneneHrie pa3MepoB U vucia comen JIaBas KUCIOpOaHO# (hYpMBI I TIOAa4YH AYThs CBEPXY C
3aJaHHOW yAENbHON HHTEHCHBHOCTBIO B CTAJICTIABIIIBHYIO BAHHY N3BECTHOH BMECTHMOCTH TIPH
Pa3IMYHbIX TapaMeTpax AyThs B IIEXOBOW MarkCTPaIH.

Bnagets

HaBbIKaMH TCOPCTUICCKOI'O U
OKCIICPUMCHTAJIbHOTO UCIIOJIb30BAHNA
3aKOHOM€pHOCT€I7[ JBHKXCHUSA )I(H,HKOCTeﬁ
H ra3oB

[TepeueHb TeM NPAKTUYECKHUX 3aHATHI
l'azonuHAMHUYECKHE TapaMETpPhI J03BYKOBOH ra30BOH CTPYH IIPU HCTEUCHUH T'a3a Yepe3 CY)KUBAOIEeCs
WY DWIMHPUYECKOE COIIIO B Ta30BYIO CPEy C 33JaHHBIMH JABJICHHEM U TEMIIEPATypOil.
l'azoHaMHUYECKHe TapaMeTphbl CBEPX3BYKOBOW Ta30BOM CTPYH NPH UCTEUEHNH I'a3a Yepe3 COILIO
JlaBass1, paGoTaromiero B pacdeTHOM PeXHMME, B Ta30BYIO CPEy € 3alaHHBIMU JJaBJICHUEM U
TeMIIEpaTypoH.
Ormpernenenue pa3smMepoB U UCIIa IWIMHAPHIECKUX COTIEN JUIsl 101aud HHEPTHBIX ra30B C 33laHHOMN
y}IeHLHOﬁ WHTCHCUBHOCTHIO CHHU3Y B CTAJICTINIABUJIbHYIO BaHHY HW3BECTHOM BMECTUMOCTH TIpH pa3InIHbIX
napaMmeTpax JyThs B LIEXOBOW MAruCTPay.
Oripezenenue riryOrHbBI IPOHUKHOBEHHS B METaJLJ1 KUCIIOPOIHOM CTPYH, MCTeKaroried 13 coruia JlaBast gpypmsl
JUTA TIOJIa9y AYThS CBEPXY C 3aJaHHOH Y/IEIbHOM HHTEHCHBHOCTBIO TIPU PabOTE COILIA B PACUETHOM PEXKHME.
I"a3oguHamMuuecKue mapaMeTphl CBEpX3BYKOBOM ra30BOi CTPYH NMPH HCTEUSHHUH T'a3a Yepe3 COILIo
JlaBass1, paGoTaroniero B HEPACUCTHOM PEKUME.
6. Onpeznenenne pa3mepoB 1 4yncia coren JlaBasst KucaopoxHon (GypMBI AJIs HOAAYN TYThs CBEPXY C
3aJJaHHOH yJeTbHOI HHTEHCHUBHOCTBIO B CTAJICIUIaBIIIbHYIO BAHHY U3BECTHOI BMECTUMOCTH IpU
pa3NMYHBIX NapaMeTpax JyTbsl B IEXOBOM MarucTpaiu.

3HaThb

TCXHOJIOTUIO  [OponecCa CICKaHus U
OKOMKOBAHHA MCJIKHUX pyd U TOHKHUX
KOHIICHTPATOB,

METOAbI KOHTPOJIsL TEXHOJIOTHH
IMPOIECCOB OKYCKOBAaHUA MEJIKUX Pyd U
TOHKHUX KOHIIECHTPATOB,

COBPEMCHHBIC MCTOZBI OKYCKOBaHUA

ITpuMepHBIe TEOPETUUECKUE BOIPOCHI

VYka3aTe KOHTPOJIMpYEMble NapaMeTphl arjoMepanuoHHoOro mnponecca. OOBSICHHTH HEOOXOAMMOCTH
KOHTPOJISL.

CocTaBUTh TEXHOJIOTUYECKYIO MTOCIIEA0BATENLHOCTD MOTOTOBKH KEIE3HBIX Py K JOMEHHOH MIaBKe.
TexHOMIOTHA MPOM3BOACTBA THOPHUIHOTO aryioMepara.

Onpenenuts ASHCTBHUA, KOTOPBIMH HEOOXOANMO M3MEHHTH TEXHOJIOTHYECKHH IpOIlecC MPOWU3BOACTBA
arJioMepara IpH BBOJE B arjONIMXTY KOMIIOHEHTOB, COEPIKAIINX THTPOCKONTNIECKYIO BJIATY.

TeOpI/IH U TCXHOJIOI'UA
OKYCKOBaHUs KCIJIC3HBIX

pya




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
MEJIKUX PYyJ 1 TOHKHX KOHLIEHTPATOB; Onpenenuts HapylmIeHWST B TEXHOJOIMU TIPOM3BOACTBA arjomepara HpU IOSBJICHUM B HEM
METOAMKY MCCIIEJOBaHUS  IPOLECCOB | HEYCBOUBIIEHCS HU3BECTH.
OKYCKOBaHMSI MENKHX pyA H TOHKHX | OmpeaenuTs M3MEHEHHS B TEXHOJOTMYECKOW ILEMOYKE MPOM3BOACTBA arjoMepara MpH IOBBIIICHUN
KOHIICHTPATOB JIOJM TOHKMX KOHLICHTPATOB B arJIOMEPAllMOHHON MIMXTE.
Kakune n3MeHEHNs B TEXHOJIOTHYECKOH EMOYKE IPOM3BOACTBA arjomMepara Heo0X0IUMO OCYIIECTBUTH
JUIS BHEIPEHHSI TIPOIIECCa TePMOOOPAOOTKH.
Ymets BBITIOJTHATH PAcyUeThl COCTaBa IIMXTOBBIX | [IprMepHBIC MpaKkTHYECKNE 3aJaHNS
MaTepHajIoB; BhInomHAUTS OLIEHKY KETIEe3HOH pynsl ocTaBa, %. YCTaHOBUTh MUHEPAIOTHIECKUI THI PYI.
MPOBOIUTE HeoOXomuMble uccnenoBanus | I[lepecaurats coctaB Ha 100 %.
MPOLIECCOB OKYCKOBAHUSI MEJIKHUX PYA U
TOHKUX KOHIICHTPATOB;
MOJICP)KUBATh  3aJaHHblE  3HAYEHUS
TEXHOJIOTHYCCKUX [apaMeTpoOB Fe FeO Mn P S SiO, AlLbO; | CaO | MgO | ILmm.
34,20 43,86 | 1,16 | 0,03 | 0,034 | 6,88 2,59 2,96 | 8,92 31,31
50,40 050) 0,12 | 0,07 | 0,018 | 13.60 | 2.90 040 | 0.11 0,50
Kenezopynnas cmech B cooTHomieHNH 40 : 60 cocTouT U3 pya, colepxamux coorBercTBeHHo 0,08 u
0,3% P,0s. Onpenenuts cpeaHeB3BEIICHHOE coaepkanue (pochopa B pyJHOH CMECH.
B kakom u3 okcumoB Mmapranma Mny,Os;, MnO, Mn3O, u MnO coxmepxkutcs HamOojbIiee M
HalMeEHbIIIee KOJIMUECTBO KUCIOopoa (B KT).
B ceipom cunepure conepxurcs 34% Fe . Onpenenuts coaepikanue xemne3a B 000XOKEHHOU py/Ie.
3amacel MecTopoxaeHus | MiuH T sxene3Hout pyasl. Co. sxenesa B pyne 34 % , B uyryne 94 %
,JIOTepH pyas! IpHu 100brde 8 % . CKOJBKO UyTyHa MOXHO BBIIUIABUTH U3 3TOH PYZBI.
B xenesnoii pyne comepxkurcs 12% FeO u 70% Fe,0O; KaxoBo o6iiee conepxanue ixelne3a B
3TOM pyze.
Brnanets METOAMKON  Iporecca  IMOATOTOBKH | [IpuMmepHbIe MpakTHYecKue 3aJaHus
IIMXTOBBIX MAaTEPUAJIOB K OKyCKOBaHMUIO; p.CpaBHUTh TEXHOJOTHYECKHE IIETIOYKH IIPOM3BOJACTBA arioMepara IO TPEICTABICHHBIM CXEMaM.
HaBbIKAMH  TIpoIlecca  OKYCKOBaHUS

MCJIKUX PYA U TOHKHUX KOHLCHTPATOB;
METOJaMH OLICHKH KadyeCTBa
OKYCKOBAHHOT'O CBhIPbS;

MGTOHHKOﬁ HCCJICAOBAHNA MPOLCCCOB
OKYCKOBAaHUsL

OOBACHUTH pa3aniudg B TEXHOJOTUAX

B.O0BSICHAT  TEXHOJIOTHYECKYIO IIEMIOYKY MPOW3BOJACTBA  arjioMepara. YKa3aTh  OTACJICHUS,

HCII0JIB3YEMBIC arperarbl




CTpyKTypHBII

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
3HaTh OCHOBHBIC 33J1a4M W IIOAXOABI K omeHKe | [IpumepHBbIe TeopeTHIecKHue BOIPOCH: TexXHOTeHHBIE pECypChI

BO3JICHCTBHSI TEXHOTCHHBIX pecypcoB Ha | TexXHONOrus rnepepaboTKN TEXHOT'CHHBIX PECYPCOB arJoOMEpaiOHHOTO IIPON3BOICTBA TOPHOIPOMBIIIIICHHBIX
OKPYKaIOIIYIO Cpeay; TexHonorus nepepabOTKH TEXHOTEHHBIX PECYPCOB IOMEHHOTO IIPON3BOJICTBA PETHOHOB
CIOCOOBI  TepepaboTKM  TEXHOTEHHBIX | TeXHOJOTus nepepaboTKH TEXHOTCHHBIX PECYPCOB CTAICINIaBIIBHOTO IPONU3BOJICTBA
pecypcoB OCHOBHBIE 33129 1 TIOIXO/IBI K OLICHKE BO3JCHCTBHS TEXHOTECHHBIX PECYPCOB Ha OKPY’KAIOIIYIO CPEeIy
Ymers IPUMEHSATh  3HAHUA B obnactu | IIpuMepHBIe MpakTHYECKNE 3aJaHUS:
obecrieueHus skonorndeckoit | Ilo mpencraBnenHoi GoTorpaduu onpeaenuTs BUJ TEXHOTEHHBIX OTXO00B, X BIMSHHUE HA
OezomacHOCTH TpH  OOpalIeHHMH  C | IKOJOTHMYECKYI0 0OCTAHOBKY, ONPEACIUTH CIIOCO0 IepepaboTKH
0TXO0JIaMU TIPOU3BOJICTBA U MOTPEOJICHUS | | il
2. Ilo mpencraBieHHON cXeMe ONPENeNINTh BUJI TEXHOTEHHBIX OTXO0JI0B, UX BIMSHHE Ha YKOJIOTUUECKYIO
00CTaHOBKY, ONPEIEIHTH CIIOCO0 NepepaboTKu
¥ X
H
g
Bnaners BJIafieTh OCHOBHbIMHM moxaxozamu K [.IIpuMmepHble 3a1anus Ha penieHre 3a1a4 U3 MpoQecCHoHaIbHON 00IacTH
peumieHur0  3ajady 1o CcHWKeHWio | [lo mpeacTaBIeHHOH CXeMe ONpeAeNUTh BHJl TEXHOI€HHBIX OTXOJOB M CIIOCOO HX NepepadOTKH.
DKOJIOTMYECKOT0  pHucKka B  obyiacTh

o0paleHns ¢ TEXHOT€HHBIMH pecypcaMu

I[OKaSaTI: CHUIKCHHUE HAI'PY3KU HAa 5KOJIOTUIO ITPU BHECAPCHNUH JAHHOTO crocoba nepepaGOTKH

Jlokas3aTe CHIKEHHE Harpy3KH Ha DKOJIOTHIO NTPH BHEAPSHHUHU TAHHOTO CIIoco0a nepepaboTKu

ITo Hpe}ICTaBHeHHOﬁ CXEME€ ONpeaAciInTb BHUJA TEXHOTCHHBIX OTXOJI0B U crmocod ux nepepa60TKI/1.

Ilo Hpe}ICTaBHeHHOﬁ CXEME€ ONpeaAciInTb BHJA TEXHOTCHHBIX OTXOJ0B U crmocod ux nepepa60TI<I/I.




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrPaMMBI
e
EXm
3HaTh OCHOBHBIC METO/IbI HICCIICAOBAHUH, Ilepeuens meopemuueckux 60npoCcos K 3auemy: BrimaBka cranu B
UCIIONIB3yeMbIe TIPH BBIIIABKE CTAJIU B MeToaBI McClleJOBaHUH KOHBEPTEPHBIX MPOLIECCOB! KOHBepTepax
KHCJIOPOJHBIX KOHBEPTEPax - 1abopaTOpHBIE;
- OJYNPOMBIIIJICHHEIE;
- IPOMBIIIUICHHBIC
YmeTsb BBIOMPATh METOBI ucneITanul; | Ilpakmuueckue 3a0anusa:
aHaIM3UPOBATh u obpabateiBaTh | OmucaTh METO/BI ONIPEACICHUs MOKa3aTeIel KOHBEPTEPHO TIaBKU:
PEe3yJIbTaThl HCCIIEAOBAHUI U M3MEPEHHUH | - pacueTHBIN (METOJl MaTeMaTHYECKOTO MOJCIUPOBAHUS);
- METOJ1 (PU3MYECKOTO MOJAEINPOBAHHUSL.
Branets NPAKTUYECKUMHU HaBbIKAMU NPOBEJICHU | 3adanusa Ha pewieHue 3a0ay U3 npogeccuonansol 061acmu, KOMnIeKCHblE 3A0AHUA:
UCIIBITAHUH 110 ONIPEEICHUI0 OCHOBHBIX | [IposeMOHCTpHUpOBaTh HABBIKU B OIPEAEICHHH OCHOBHBIX ITOKa3aTelieil KOHBEPTEPHOH IIIaBKH,
3HAYUMBIX TIAPaMETPOB KOHBEPTEPHOU MPEITI0KUTh MEPONIPUSTHS 110 MOBBIIICHUIO BBIX0/Ia TOJIHOTO METaslla B KUCIOPOIHO-KOHBEPTEPHOI
TUIABKH U IIPUMEHEHUSI METOJIOB TUIABKE
TIOBHIICHUS 3 PEKTHUBHOCTH
CTAJICIUIABUIIbHBIX IPOLIECCOB
3HaTh OCHOBHBIE METO/IbI ICCIIEAOBAHUH, Ilepeuenv meopemuueckux 60RPOCOs K 3auenty: BrimraBka cranu B
MCIIONIB3yeMbIe IIPU BBIIUIABKE CTAIN MeToaBI HCClIeJOBaHUH 3JIEKTPOCTAICIIABUIILHBIX IPOLIECCOB: 3NEKTpOIIeYax
EKTPOIYTOBBIX MeYax - 1abopaTopHBIC;
- TIOJTyTIPOMBIILUICHHBIE;
- IPOMBIIUICHHBIC
Ymerhb BBIOUpATh METO/IbI ucnbiTannl; | Ipakmuueckue 3a0anus:
AQHATM3UPOBATD u oOpabatbiBaTh | OmucaTbh METO/BI ONPEICICHHS TOKa3aTEeNeH 3JIeKTPOIUIABKH:
pe3yJbTaThl HCCICIOBAHUIA M U3MEPEHUH | - pacyeTHBIN (METOJ MaTeMaTHYECKOTO MOJICITUPOBAHUS);
- MeTOJ (PM3HYECKOTO MOJICITHPOBAHHS.
Branets MPaKTHIECKUMH HaBbIKAMU MPOBEICHNST | 3adanus na pewenue 3a0ay u3 npogheccuonaibHoil 001acmu, KOMRIAEKCHbLE 30U
UCIIBITAaHHH 10 ONPE/IEICHHIO OCHOBHBIX | [IpoleMOHCTPUPOBATh HABBIKK B OIPENICIICHUHN OCHOBHBIX ITOKa3aTeNeH 3JIEKTPOIUIABKH, MPEIOKHUTh
3HAYMMBIX TTAPAMETPOB JIEKTPOIUIABKH M | MEPONPUSTHS 0 HOBBIIIEHHIO BBIX0/1a TOJJHOTO METAJlJIa B 3JIEKTPOILJIaBKe
MPUMEHEHHUS] METO/IOB MOBBIIIEHUS
3¢ (HEKTHBHOCTH CTANETUIABIIILHBIX
HPOLIECCOB
3HaTh OCHOBHbIE OTIPEIECIICHUS U TIOHSITHUS KoHTposbHbIE BOIIPOCH IS TPOBEJICHUS TEKYIIEr0 KOHTPOJISI K HTOTOBO# KosuieBast 06paboTka

TCOPUHU IVIAHUPOBAHUSA U OPraHU3alu
(l)PI3l/l‘IECKOF0 IKCIIEPUMEHTA

aTrrecralvu B (hopMe 3aueTa ¢ OLEHKOH
O6opynoBaHue arperara «KOBII-TIEYb).
Texnomnorust 00pabOTKM CTAJIHM HA arperare «KOBII-TIEYbY.
YerpoiicTBo 1 npuHIUI padoThl Bakyymaropa DH.
YcrpoiicTBo M npuHIMI padoTh! Bakyymaropa RH.

cTajim
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YerpoiicTBO arperaTta 10BOJKH CTaJu.
TexHounorus xoBuieBoi oopadorku cranu Ha AJIC.
Oco0eHHOCTH KOBIIIEBOH 00paOOTKH 0COOOHU3KOYTIICPOAUCTON CTAJIH.
OcobeHHOCTH KOBIIEBOH 00pabOTKH 0COOOHM3KOCEPHUCTON TPYyOHOH CTaH.
Crroco0bI KOBIIIEBOIT 00pabOTKH CTaNH, pelIacMble 3aJa49u.
TexHomornsa KOBIIEBOH 00pabOTKM CTaJIM B IPOLIECCE BHITYCKa U3 KHCIOPOJHOTO KOHBEPTEPA.
TexHONOTHS KOBIIEBOH 00pabOTKH CTaJIH B TIPOIIECCE BBHIITyCKa W3 COBPEMEHHOWIYTOBOM
CTaJICIIaBUIIBHOW IIEYH.
Ymers npuoOpeTaTh 3HaHUS B 00macTn
IUTAaHWPOBAHUS M OpPTaHN3aluN
(U3MYECKOTO HKCIIEPUMEHTA U
CTATHCTHYECKOT 0BpaBOTIH ero [IpakTryeckue 3aHATHA HA UMUTaTOpe-TPEeHAXKEpe
«CraneBap arperata «koBii-tieub» DCIIL [TAO «MMKw»».
pe3yJIbTaToB;
(hopMyIHPOBATH IEJH U 3a1a4H
OKCIICPUMECHTAJIbHBIX I/ICCHCI[OBaHI/Iﬁ
CTPYKTYPBI U CBOMCTB HAHOMAaTEepHAJIOB
Bnanerts npoQeCCUOHATBHBIM S3BIKOM IIprmepbl KOHTPOJIBHBIX 33au:
MpeIMETHON 00IaCTH 3HAHUS; OrnpenenuTs pacxo] HeUTPaIBHOIO Ta3a — aproHa, BIYBaEMOI'0 B METAILI, BHITUIABJICHHBIN B KHCIOPOTHOM
MaTeMaTHYECKUM anmnapaToM TCOPUH KOHBEpTEpPE 1 HAXOJLIIHIACS B CTAJIEPA3IMBOYHOM KOBIIIE, U CHIDKESHIS COZiepkaHns Bogopoza ¢ 6 o 1,5 ppm.
TJIAHMPOBAHMS ¥ OPTaHU3ALUHU OrpeieNiTh OCTaTOYHOE COJIepKaHNe PACTBOPEHHOTO Boziopoyia B craym Mapku 30XH3 A, eci nasieHne B
(¢uznyeckoro 3IKCNepUMeHTa U Ta30BoOH (ha3e Kamepsl IMPKYISLHMOHHOTO BakyymMaTopa cocrasisieT 0,8 MM pr. 1. Henocraronye naHHbIE IPHHSATH
CTAaTUCTHYeCKOH 00paboTKH ero CaMOCTOSTENBHO.
pe3yJabTaToB OrpenenTh pacxo]t M3BECTH IPH HABEACHNH «OEJoroy Mlaka Ha arperare «KOBII-TIeUb) TSl IPOBEIICHHS
Jecynbdyparmn Metamia Maccoit 370 T, B kKoTopoM 10 00padotku copepxarock 0,012 % cepsl, a ocie Hee —
0,005 %; mMacca 1uTaka B KOBIIE 10 00paboTKH paBHa 6,5 T. HeocTaroniye JaHHbIC MPHHSTH CAMOCTOSITETBHO.
3HaTh HE0OX0NMOCTb pa3paboTKH U [TpumepHBIE TEOPETHUECKHE BOIIPOCHI HoBsle nporeccsl
MPOMBIIIJIEHHOTO OCBOCHHUS HOBBIX Oco0eHHOCTH TEXHOJIOTHH BBITUIABKH 1 Pa3JIMBKH BEICOKOJIETHPOBAHHON CTalIH. METaTyprun
TEXHOJIOTMI U TEXHUKH IIPOU3BOJICTBA MukposerupoBanie U MOIAU(PHUIIUPOBAHHIE CTAIIH.
YEPHBIX METAVIOB KaK MacCOBOI'0, TaK U Bo3MoxxHOCTH yripaBieHHs ((OPMUPOBAHHEM CTPYKTYPBI JUTOTO CIIUTKA
CIICHUAJIBHOT'O HA3HAYCHMUS, He}:[OCTaTKI/I TpaaJuIIUOHHBIX croco0oB IMMPOU3BOJICTBA YYTr'YHA U CTAJIM IO OTHOIICHUIO K Opr)KaIOH.ICﬁ
TEXHOJIOTHIO TIPOU3BOICTBA 0000 cpene
YHCTBIX YYTYHOB U CTajei TexHoJorus MPOU3BOACTBA BHICOKOYTIIEPOIUCTON KOPIOBOM CTaIH.
[MopoikoBast MeTayuTyprust xejesa.
TexHosorust NPON3BO/ICTBA cTall Mapku |F
[Tonyuenue craneil ¢ 0COOOHN3KUM COJIEP)KAHHEM CEpBI
YmeTs OTIPEJIETATh CIIOCO0 MPOM3BOACTBA [TpumepHbIe PaKTHYECKHE 3a1aHHS:

YCPHBIX MCTAJIJIOB IPUMCHUTEIIBHO K
KOHKPETHBIM YCJIOBUSIM
IMPOBOAUTH PACUYCThI 11O IIPAMOMY

1.Ilo HpeﬂCTaBJ’ICHHOﬁ CXEMC OIPCACIIUTD croco6 IIpOU3BOACTBA. OOBACHHUTH TEXHOJIOTHIO.
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JJIEMEHT 00pa30oBaTenbHON
KOMIETEHIIUH IPOrpamMMbl
MOJIy4YEHHIO XKeJe3a
2. ITo mpencTaBIeHHON CXeMe ONPEeAeTHTh CIIoco0 Mpon3BoaAcTBa. OOBICHUTH TEXHOJIOTHIO.
,m
=
3. OmpenenuTh pacxoll KOKCOBOW MEJ0YH, OOCCICUMBAIONIMN CTEXHOMETPHUYECKYIO IOTPEOHOCTH B
yrilepoie Ha mpsiMoe BoccTaHOBIeHHMEe Fe m Mn. Mcmonb3yst auarpamMmbl cocTostHHS cucTeMbl SiO,-
CaO-Al,03-MgO oreHuTh cOCTaB MyCTOW MOPOJbI KOHIEHTPATA, 30JIbI KOKCOBOM MEJIOYM C TOYKH
3pEeHUs] TeMIIepaTyphl IUIaBICHUS HUIaka. [Ipy HeoOXoIMMOCTH BEIOpaTh (UIFOC W €ro pacxXom A
JIOCTHIKEHHs] TEMIIEPATYPHI IIaBJIeHHs Hjtaka He Boime 1400°C
Bnaners HaBbIKAMHU BOCTIPOM3BOCTBA CXEM l.3amanns Ha pemeHne 3aaa4 U3 npodeccrnoHansHOI o6nacTn
KOHCTPYKILIMH OTAEIBHBIX PEAKTOPOB 1. Ilo mpexncTaBIeHHOH CXeMe ONpENeNHuTh crnocod mNpou3BoacTBa. OOBSICHUTH KOHCTPYKLIHUIO H
(xamep) HOBBIX arperaToB NPUHIUI PadOTHl PEaKTOPOB U arperatos
2. Tlo mpencTaBIEHHOW CXeMe OMNpEeNeNHTh crocod mnpous3BoacTBa. OOBACHUTH KOHCTPYKIMIO H
MIPUHIUI PabOTHl PEaKTOPOB U arperaToB
3HaTh TpeOOBaHMs K MOJATOTOBKE OTYETA TI0 [epeuncnuts TpeGOBaHMS K MTOATOTOBKE W HAMCAHUIO aHATUTHYECKOTO 0030pa Mo TeMe NMpakTuky, | [IpowsBoxcTBeHHAS —
HPEJAUIUIOMHOM IPAKTHKE COIJIACHO KOTOpasi JOJDKHA KOppenrpoBaTh B TeMol Oynymeit BKP; MIPEAUIIOMHAs
YTBEPkKJIEHHBIM (opMam MpaKTHKa
YmeTs COCTaBJIATh OTYET MO MPAKTHUKE [IpegocTaBuTh IJIaH OTYETA 110 MPAKTHKE COTIACHO 331aHHIO HAa NPAKTHKY,
Bnaners NpaBHJIaMH TTOJITOTOBKH yCTaHOBJICHHON [IpenocraBute naHHBIE 1O 00pabOTKE M cUCTEMaTH3alWU (AKTHYECKOTO W JIUTEpaTypHOTO
OTYETHOCTH I10 yTBEPKJICHHBIM (opMaM Marepualia 1o TeMe 3aJaHusi 10 MPaKTHKE.
ITK-3 roToBHOCTBIO HCHOJIb30BATH (PU3MKO-MATEeMATHYECKUIi annapaT /sl pelieHus 3a/1a4, BOSHUKAIIUX B Xo/ie MpodeccHoHAIBHOIl 1esiTeJIbHOCTH
3HaTh | - OCHOBHBIE I10JIO’KEHUS TEOPUU NIpeJe- Cwmorpu ¢aitn — «Crrcox Bonpocos K [TK-3-3» MaremaTrka
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JIOB M HETIPEPHIBHBIX (QyHKUNH,
- OCHOBHBIE T€OpeMbI A pepeHraIb-
HOTO ¥ MHTETPAITFHOTO NCUUCIICHHS
(hyHKIMH OJHOM M HECKOJIBKUX TIEPEMEH-
HBIX, METOABI TU(PepeHITHaTHLHOTO
WCYUCIICHUS UCCIICIOBAHUS ()YHKITHIA,
- OCHOBHBIE THITHI OOBIKHOBEHHBIX
mudQepeHInaTbHBIX YpaBHEHUH 1
METO/IbI X PELICHUS,
- OCHOBHBIE TTOHSTHS TEOPUH
BEPOSITHOCTEN U MAaTEMAaTUYECKON
CTAaTHCTHKH
YMeThb — IPUMCHSTH METOJIBI IIpumepHble NpaKTHYECKHE 3aJaHNUST U 321241
A EpeHIHATEHOTO HCHUCICHHS JIsE 3aganue 1.ITokaxure, 4T0 Ipeaen |jy X~ C0SX He MoxeT OGbITh BEIYHMCIICH IO HpaBHTy JlomuTas.
uccienoBanus QyHKIMN OJHON U ABYX X% X 4 COS X
MEePEMEHHBIX (B TOM YHCIIE Ha Haiinure 3TOT peaen ApyruM crocooom.
2
Zg;ﬁiﬁg&:ﬁ;ﬂeﬂ;?ﬁ;a TpanHie 3az5aqa 2.K rpaduxy GhyHKIMHA flx ) =3-x7y €ro TOYKe C a?cunccoﬁ Yo = 1HpOBe)leHa KacaTtesabHasl.
Haiitn mmomane TpeyroiapHUKA, 00pa30BaHHOTO KacaTeFHON M OTPE3KaMH, OTCEKaeMBIMH €10 Ha OCSX
— BBIIBIATH, CTPOUTH H PeIIaTh KOOPIIHHAT.
MaTeMaTHIECKUE MOJICITH PUKIIaTHBIX
3anay; 3agava 2.HaiitTi neHTp Macc OJHOPOIHOTO Tela (]/ = 1) , OTPAHUYEHHOTO TIOBEPXHOCTSIMH
- 00cy)xaath croco0s! 3P PeKTUBHOTO 2 2
peme}r]mﬂ 3a/1ad, pacnosl?fl)sau y +¢ <Xxs<2.
3¢ deKkTUBHBIE pe3yabTaThI OT 3anaua 3.Haiitu HanGonblee ¥ HauMeHblIee 3HaUeHus QyHKIMU Z = 5x% + 8y —2X+1 B 3aMKHYTOMH
HEdPheKTHBHbIX obnacru JI, orpaHuyeHHoi tuHuamu X = 4, y2 =4x,
3ananmue 4. [ToxymaiiTe, C MOMOIIBIO CPEACTB KAKOTO pasfiesia MaTeMaTUKH MOXHO PEIIUTh
CIIEIYIOUTYIO 3a7a4y.
«JIns1 yOopku cHeTa Ha ynuIlax ropojia UCIOJIb3YIOTCsI CHEroyoopouHble MamiHbl. OHU paboTaroT B
TEeYeHHE CBETIIOTO BpEMEHH CYTOK ¢ 6 10 18 "4acoB ¢ MOCTOSHHOM CKOPOCThIO YOOpKHu cHera 400 (Ma/ll).
N3menenne o0beMa CHera, BRITAIAIOIIETO Ha YIIUIBI TOPO/Ia B TOPOJIE B TEYEHUE CYTOK, MOYKHO
45 0 -5t S@)
onucatk ypapHenuem 41 rae — 06beM cHera (BM®), BBIIABIIErO 3a BpeMst (B
yacax), 0<£7<£24.8 viomenr BpeMeHI/II =0y YJIMIAX TOpoAa JIEKUT 1000m3cHera. Vcranoure
S(1)
COOTBETCTBHE MEXy BpeMeHeM { 1 00beMOM CHEra, JIeXKallero Ha yJIuax ropoaa .»
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIIUTe e€.
Brnanets - HAaBBIKAMHU TIOCTPOCHUS U PEIICHHs IIpumepHble NIpaKTHYECKHE 32JaHNUS U 331241
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MaTeMaTHYECKUX MOJIeNIel TIPUKIIaIHBIX
3azady;

- crioco0amMu OLIEHUBAHMS 3HAYUMOCTH U
MPaKTHIECKOW PUTOTHOCTH
MOTyYCHHBIX PE3YJIbTATOB

32212‘-!3 l.ﬂﬂﬂ peuicHuA 3agaquun clenanTe cXxeMaTU4eCKU YCPTCK U MOJYUUTE Q)yHKHHOHaHLHyIO
3aBUCUMOCTD I10 YKa3aHUIO K 3a7a4€. Haiigure o0nacte OIpCACIICHUA 3TOM q)yHKHI/II/I IO CMBICITY

3amaud. Beraucnnre 3HaUeHMS 3TOH (QYHKITNH MIPH TPeX Pa3IMIHBIX 3HAUCHUSIX apryMmenTa. Mccienytite

(hyHKIMIO HA HanOOJbIIIee M HaUMEHbIee 3HaueHNsA. OTBETHTE Ha BOIPOC 3a7adH.
«CeueHue TOHHEIS UMeeT GopMy NPAMOYTOIbHHUKA, 3aBEPIICHHOTO IOIYKpyroM. [lepumerp ceuenus
18 m. IIpu xakoM paguyce MOIyKpyTa IUIONIalb CEUCHHUS OyIeT HanOOIbIIIeH ?»

0G603HaubTe paanyc MONyKpyra yepes | u BhIpasuTe miomans S ceuenns xak dynxumro ot I :

S=3(r)

3agaua 2.Ha xakoii BeICOTE I HaJl IIEHTPOM KpPYTJIOTO CTOJIAa pajinyca & cielyeT MOMECTUTD JaMILy,
4TO0OBI OCBELICHHOCTD Kpasi cToja Oblia HanboupIei? (CaMoCTOSATEIBHO MPOAHATU3UPOBATh CPE/ICTBA
(3HaHWs, METO/BI) KAKOTO pa3zeia MaTeMaTHKH IOTPEOYIOTCS ISl pELICHUS JaHHOH 3a1a4u).

X =190 y
I U3CJINH, U3TOTOBJICHHBIX HA

y =180 )
I U31CJINH,

D(X)=702" D(Y)=802*

H3roTOBJICHHBIX HA BTOPOM CTAaHKE. FeHepanLHHe JUCTICPCUN U3BCCTHDI: '

=001 H, :M(X)=M(Y)

IIPOBEPUTH HYJIEBYIO TUIIOTE3Y

3amaua 3.I1o BriGopke o6bema 1= 35 HalJIeH cpeJHU Bec

m=40

MIEPBOM CTaHKe; 110 BEIOOpKE 00beMa HalIeH cpeHNi BeC

TpebyeTcs mpu ypOBHE 3HAUUMOCTH
KOHKYPUPYIOILIEH THIIOTE3E

2) H,:M(X)=M(Y)
6) H, :M(X)>M(Y)

pu

3HaTh

OCHOBHBbIE 3aKOHBI (DU3UKH;

CJIE/ICTBHS M3 OTHX 3aKOHOB,;
(U3MUECKyI0 CYNIHOCTh SIBJICHMHA U
MPOLIECCOB, TPOUCXOISIIMX B IPUPO/IE;
(U3MKO-MaTeMaTHYECKUH anmapar,
MPUMEHSIOIUICS JIJTSl OTTMCAHUSI 3aKOHOB
(huznky;

METOJbl aHAIM3a W  MOJAEIMPOBAHUS
CJIOKHBIX (PU3NYECKUX MPOILIECCOB;
METOJIBI U TIOAXO/BI K TEOPETHYECKOMY U
IKCIIEPUMEHTAJIBHOMY  HCCJICOBAHHIO,
MpUMEHsIeMbIe B busuke u
pacnpocTpaHsOIIeCs Ha  Jpyrue
oOiacTy 3HaHUI

Ilepeuens meopemuueckux 60npocos K IK3ameHy
1 kypc

1. Kunematuka mocTynareiabHOTo JBIbKeHus. Cucrema orcdera. [loHsTHE pagnyc-BeKTOpa, CpeaHeil u
MTHOBEHHOM CKOPOCTH U YCKOPEHHUS.

2. Ob6parHas 3a1a4a MeXaHUKH. HaxoxeHre mepeMenieHns Tella i IpOWeHHOTO ImyTi. HagamsHbie
YCIIOBHUS.

3. JIBrmKkeHHe M0 OKPY>KHOCTU. YTOJI [TOBOPOTA, YIIIOBasi CKOPOCTh U YIIIoBoe yckopeHue. CBs3b
YIJIOBBIX U IMHEHHBIX BEJIMUHH.

4. KpuBonuHeiHoe nBmwxkeHue. TaHreHIManbHOE U HOpMalibHOE yckopeHue. [loHoe yckopenue. Yron
MEXTy CKOPOCTBIO M YCKOPEHHUEM.

5. Ionstre cuinsl U Macesl Tena. [lpuamun cyneprno3unnn. 3akoHsl HeioToHa.

6. NMmmynbe Tena. OCHOBHOM 3aKOH IMHAMUKH MOCTYNATEILHOTO JABIKEHUs. [[puMeHeHrne OCHOBHOTO
3aKOHA JUHAMUKH.

7. MOMEHT UMITyJIbca 1 MOMEHT CUJIbI OTHOCUTENILHO TOUKH. OCHOBHOE YpaBHEHHE JUHAMHUKHU
BpAaIIaTeIbHOTO JBUKCHHUS.

8. BpaiieHue BOKpyr HENoABM)XKHON oci. MOMEHT MHEPIUMHU MaTepHalIbHOM TOUYKH U TBEPAOIO Tea.

dusnka




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl

9. Pacuer MOMEHTOB HHepIUH MPOCTHIX Tel. Teopema IllTeiinepa.

10. 3akoHBI COXpaHEHUs B MEXaHHUKE. 3aMKHyTas cUcTeMa. 3aKOH COXPAHEHHs UMITyJbCa.

11. Mexannueckas pabota. KuHeTnueckast Heprys IIOCTYNAaTEIBHOTO IBIKEHU. TeopeMa o
KMUHETUYECKOUW SHEPTUU.

12. 3aK0HBI COXpaHEHHMS TIPH BpaIaTeIbHOM ABMKEHNH. KnHeTHYecKast SHEprHs BpaIaTeIbHOTO
JBIDKCHUS. 3aKOH COXPAHEHNSI MOMEHTA IMITYJIbCa.

13. KoncepBaTtuBHbIe cHutbl. [loTeHIManpHas sHeprus. 3aKOH COXPAHESHHUS TOTHOM MEXaHUIECKOH
SHEPTHH.

14. l'apMoHnueckue Konedanus. Y paBHEHHE TApMOHUUECKHX KOJIeOaHUH. AMILIMTY/a, 4acToTa 1
HavaibHas (asa.

15. DHeprus rapMOHUYECKHX KoJeOaHuit. MaTteMaTnyeckuil M GU3NICCKUIA MasITHUKH.

16. DaexTpocTaTuyecKoe mose. DIEKTPUIECKUN 3apsia U ero cBoiicta. 3akon KymnoHa.

17. HampsKeHHOCTB 3JIeKTpOoCcTaTHUecKoro mojis. [IpuHIuN cynepno3uiuy 1jis AUCKPETHOTO U
HETIPEPHIBHOTO paclpeieeHus 3apsIoB.

18. Pabota QJICKTPOCTATHUICCKOI'O IOJIA IO NEPEMCIICHUIO 3apsaa. 3Hepr1/m B33PIMO,I[€I7[CTBPI$I 3apsAa0B.

[NoTenunan nons.

19. TeomeTpuueckoe omrcanne MEKTPUIECKOro mois. Teopema ["aycca 1 Teopema 0 MUPKYIAIAT
HaNPSKEHHOCTH JIEKTPOCTATHICCKOTO TIOJIS.

20. Konpencaropsl. [ToHsaTHe 21eKTpoEMKOCTH. EMKOCTE MmI0cKoro KoHaeHcaTopa.

21. CoenHeHne KOHIEHCATOPOB. DHEPTHS 3apsHKEHHOTO KOHEHCATOpA.

22. TTocTosSTHHBIN dNIEKTpUIecKuil TOK. 3akoH OMa Jijist OTHOPOJAHOTO ydacTka 1enu. ConpoTHBICHHE.
CoenuHeHNE CONMPOTUBIICHUH.

23. CropoHHHE CHJIBI. DNEKTPOABIIKYINAs cuia. 3akoH OMa JJisi HEOTHOPOJIHOTO yJIacTKa IeTH 1 JIJIs
3aMKHYTOH LIEMNH.

24. PazeerBnennsie 1ienu. [Ipasmia Kupxroda.

25. Pabora 3nekTpudecKoro Toka. MomHocTh Toka. 3akoH Jxoyms-JleHna.

26. Ennnas npupojia 3JieKTpuueckoro u MaruutHoro noseid. Cuna Jlopenua. Cuiia Amnepa.

277. MarauTHoOe€ 1noJie ABMKyIlerocs 3apsaa. [IpuHun cyneprno3nuuy MarHUTHBIX MOJIeH. 3aKOH
buoCagapa.

28. 'eoMeTpuyIecKoe ONMCaHWe MAarHUTHOTO TOJs. [T0TOK M HUPKYISIIKS BEKTOPA MarHUTHOMN
WHIYKIHH.

29. 3akoH anektpomarHuTHON uHAYyKIuK @apazes. [Ipasuio Jlenna.

30. SIBnenue camonHAYKIUHA. THAYKTUBHOCTh. PacueT MHHAYKTUBHOCTH OECKOHEYHOTO COJICHOMIA.
OHeprust MarHUTHOTO TIOJIS

2 Kype

1. TepMOHI/IHaMI/I‘lCCKI/Iﬁ M CTATUCTUYECKHUI CIIOCOOKI OMMCAHMS MaKpOCHUCTEM. MOZ[GJ'IB nacajabHOI 0O
rasa. ypaBHeHI/IC COCTOsAHHMA N ACAJIBHOI'O ra3a.
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2. Ilonsrue creneneit cB000ABI MOJIEKyIIbL. TeopeMa o paBHOpacHpeIeIeHHN SHEPTUH 10 CTENECHIM
CBOOOBI.

3. BHyTpeHH:s 9Heprust Kak (GYHKIUA COCTOSIHUS cucTeMbl. IlepBoe Hagamo TepMOJMHAMHUKY.

4. Pabora xak QyHKIU mporecca. M3oxopudaeckuii, H300apuaecKuii 1 N30TePMUIECKHN TPOIIECCHI.
5. IlonsTHe TeTIIOEMKOCTH. TeII0eMKOCTh MIPH N30XOPHUUECKOM U H300apHUECKOM IpoIieccax.
IocrostHHas agnabaTel. AqrabaTHYecKuid IpoIIecc.

6. Bropoe Hagano tepmonnHamuku. @opmynnposku Kinaysmyca n KensBrHa.

7. Huxnmmaeckuit npouecc. KoadduureHT mone3sHoro aecTBs TeroBoit MammHeL. [ukr Kapro.
8. [Ipobaema HEOOPATUMOCTH TEILIOBBIX MPOIIECCOB. DHTPOIIUS CUCTEMBI U ee cBoiicTBa. Teopema
Hepncra.

9. OCHOBHBIE XapaKTEPUCTUKHU 3JIEKTPOMArHuTHOH BoHBL. 11Ikana aneKTpoOMarHUTHBIX BOJIH.
OCo0EHHOCTH ONTHYECKOTO JHAIIa30Ha.

10. MuTepdepentms cBeToBbIX BoaH. KorepentHocts. OnbiT FOHra.

11. OnTryeckasi pa3HOCTh X0/a. Y CIIOBHS MaKCUMyMa U MHHUMYyMa TIPU HHTEP(HEPEHITUH.

12. NaTepdhepeHmys B TOHKAX IDIEHKAX.

13. Asnenne qudpakmun. Audpaxmus OpeHens Ha KPYTIIoM 0TBepcTHH. 30HBI OpeHens.

14. Tudpakmus Opayrrodepa Ha y3Koi MPAMOITHHEIHON mIeTH.

15. IndpakanonHas pemeTka.

16. EcTecTBEHHBII U NONSPU30BaHHBIN CBET. 3aKOH Maitoca.

17. TerutoBoe m3nyueHue tena. 3akon Ctedana-bonbimana. 3akon cMmenienus Buna. ['unoresa [Tnanka.

18. ®oTtoaddext. 3akonsl CroneroBa. dopmysna DitHiTeiHA.

19. ®oronsl. JlaBnenue cBera. KopmycKyasspHO-BOJHOBOH Jyallu3M CBETA.

20. Paccesinue dotona Ha cBoboiHOM AnekTpone. Popmyna KomnTona.

21. BonHoBBIE cBOMCTBA yacTuIl. J{iHA BOJHEI Ae bpoiina. DkcnepiuMeHTalbHbIe TOATBEP)KICHUS
runotessl e bpoins.

22. Ilpuanmn HeonpeneneHHocTH. COOTHOIIEHHE HeotpeneneHHocTel [ efizenoepra. OcobeHHOCTH
nporecca U3MEPeHHs B KBAaHTOBOM MEXaHHUKe.

23. IInanerapHas Mozenb atoMa. [loctymaTel bopa. KBaHTOBaHME SHEPTHH BOJOPOIOION00HOH
CHCTEMBI.

24. Nznyuenne Bonopoaonono0HbIx cucteM. CrieKTpalibHbIe ceprr aTroMa Bogopoaa. O6o0meHHas
¢opmyna banbmepa.

25. SIBnenue paanoakTHBHOCTH. OCHOBHOM 3aKOH PaIMOAKTUBHOTO pacnana. [locTosiHHAs pacmaja.
Ilepuon nonypacnana.

26. CocTaB 1 XapaKTepUCTHKHU aTOMHOTO sinpa. KamensHas moaens. Pasmep siapa.

27. Macca u 3Heprust CBSI3H aTOMHOTO siipa. 3aBHCUMOCTh YAETbHOM SHEPTH CBA3H OT MacCOBOTO
gucna. O6oodeuHas MOJIENb sIpa.

28. SlnepHbie peakunu. DHEPrus peakyy. Peaknyy AeJIeHns 1 CHHTE3a Saep.

VYMmeTh

pacrno3HaBath 3P(HEKTUBHOE PEIICHUE OT
Hea(dexTuBHOTO;

Ipumepnolii nepeyenv npaKkmuiecKux 3a0anuil 014 IK3ameHna
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OOBACHATH  (BBUBISITH W CTPOUTH)
TUNWYHBIE (QU3NYECKUEe MOAENH JUIs
OIMCaHUs PeallbHBIX IPOLIECCOB,

BBIOMPATh METOJABI HCCJICIOBaHUS, C
MIOMOIIIBIO TIPHOOPOB;

OPUMEHATh  (DU3UYECKHE 3aKOHbI U
(u3nKo-MaTeMaTHYCCKUil  ammapar B
npodeccroHanbHO# JIEATENLHOCTH,
HUCIIOJIB30BAThH nux Ha

MEXIUCIUIUIMHAPHOM YPOBHE;
npuoOpeTaTh 3HaHUS B 00J1aCTH (HU3MKH,

MPUMEHHUMBIC TSt pelieHus
WHXCHEPHBIX 3a7a4;

KOPPEKTHO BBIpaXKaTh u
apryMeHTHPOBAaHHO 00OCHOBEHIBAThH
TIOJIOKCHUS TIpeIMETHO obmacti
3HAHUS.

HU3MEPATH (I)I/ISI/I‘ICCKI/Ie BCIIMYUHEI.

1 kypc

16.

17.

18.

19.

20.

21.

22.

23.

24.

- _ 2 - ~
JIBI>keHHe MaTepHalIbHON TOYKH 3aJJaHO YPAaBHECHHEM r(t) = (A+Bt%)i +Ct] , Tme A=10 m, B=-5
p yp

2 N Lo V), a) M
M/c , C=10 m/c. Haiit it MoMeHTa BpemeHH t=1 ¢ , BRIYUCIIUTh MOAYIIb CKOPOCTH ' |,

a‘
a a
MOJYJIb YCKOPEHHUS ‘ , TAHTEHIIMAIBHOE YCKOPEHHE ¢ , HOPMaJIbHOE YCKOpeHHe " .
o -1 o
Koneco Bpamaercs ¢ wactoToit N=5C . [lox peficTBUEM CHII TPEHHSI OHO OCTaHOBUIIOCH Yepe3

At =1vun Ompexnenuts yrioBoe yckoperue ¢ u uucino N 060poToB, KOTOpoe clienaeT Kojaeco 3a
3TO BpeMH.

Bpycok Maccoif 2 Kr CKOJIb3UT IO TOPU30HTAIBLHON MMOBEPXHOCTHU O] AeHCTBHEM Ipy3a Maccoi 0,5
KT, IPUKPEIUICHHOTO K KOHITYy HepacTsXKUMOM HUTH, IEPEKUHYTOH Yepe3 HEeMOBMKHBIN OJIOK.
Koa¢puuuent tpenust 6pycka o mosepxHocts 0,1. HaiiTu yckopeHue 1BHKeHHs Tela U CHITy
HATsOKEHUS HUTH. Maccamu 0JI0Ka U HUTH, a TAK)KE TPSHUEM B OJI0Ke IpeHeOpeyb.

OrmnpenenuTs MOMEHT HHEPIIU TOHKOTO OJJHOPOIHOTO CTepKHsI AnuHHOU |= 30 cM u maccoit m= 100
I' OTHOCHUTENBHO OCH, TIEPIICHIUKYIIAPHON CTEPIKHIO U MPOXOISIIEH depe3 TOUKY, OTCTOSIIYIO OT
KOHIIa CTepKHs Ha 1/3 ero JUIuHBL.

apuk maccoit M= 100 r ymai ¢ BeIcOTbI h=2,5 M Ha TOPU3OHTATIBHYIO TUTUTY, Macca KOTOPOi
MHOTO OOJIBIIIE MacChl IIAPHKA, © OTCKOYMII OT Hee BBepX. CunTas yaap abCONOTHO yIPYIuM,
OTIPEICTUTh UMITYJIBC P, HOIYYEHHBIN IIIUTOM.

BepTukaibHO pacioioKeHHbIH OJHOPOIHBIN cTepkeHb Macchl M = 1 kr u anusel | = 1 M MoxeT
BpaIlaThCsl BOKPYT CBOETO BEPXHETO KOHIA. B HIKHUIT KOHEI] CTeprKHSI IToT1alia, 3aCTpsiB,
TOPU30HTAJIBHO JIeTeBIIAs Iyt Macchl M = 10 T, B pe3yapTaTe 4ero CTep>KeHb OTKIOHMIICS Ha yToJl
o = 15. Cuurass m<<M, HaliTH CKOPOCTH JIETEBIIEH ITyJIN

OnpenenuTs HANPSHKEHHOCTH 3JIEKTPOCTaTHYECKOro 1o E B meHTpe KBagpaTa co CTOPOHOH a, eCliu
B TPEX BEpIINHAX KBaJpaTa HaXOATCA OJUHAKOBBIE TOUCUHBIE 3aps/Ibl (

ToHKas HUTh COTHYTa B IOJTYOKPY>KHOCTh M 3apsDKeHa Tak, YTO AJIEKTPUIECKUN 3aps]] paBHOMEPHO
pacmpezeneH 1o ee AnuHe. KakoB paanyc 3Toil MoryoKpy»KHOCTH, €CIIH U3BECTHO, YTO B IIEHTPE €€
KPUBHU3HBI HalpsDKEHHOCTH modisl 10 kB/m, a motennman 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnenust R1=10 Om, R2=20 Om u R=5,0 Om. BuyTtpennue
COIPOTHUBJICHHS] HICTOYHUKOB NpeHeOpekMMo Maitsl. OnpesienuTe: 1) 3HaUeHHE U HalpaBJIeHUE TOKa
yepe3 conpoTuBiieHHe R; 2) TeroByro MOIIHOCTh, KOTOpast BBIIEISIETCSI Ha CONpOoTUBiIeHHH R.?
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L
|

R;
—
L

1
| I |
R

25. Kakum 10imKHO OBITH conpoTHBIeHUE R anekTpuueckoit nenu, n300pakeHHO# Ha pUCYHKE, YTOOBI
TOK, TeKYyIHUi 1o HeMy 6611 paBeH [=0,5 A, ecu C=5 mx®, U=200 B, yacToTa nepeMeHHOro Toka
v=100 I'u?

— A

26. Tox I=100A TedeT Mo TOHKOMY IIPOBOJHHKY, H30THYTOMY TaK, KaK ITOKa3aHO Ha pucyHKe. Haiitn
MHIYKIUI0 B MarauTHOTO 1107151 B Touke O KOHTYpA, €CJIN pajilyCc N30THYTOH YacTH MPOBOIHHUKA
R=0,1 M, a cropona kBazgpara a=0,2 m

a

I

27. Tlo AByM mapasuienbHBIM MPSIMBIM MPOBOAAM JUTHHOM | = 1 M KaK/bIil TEKYT OMHAKOBBIC TOKU.
Paccrosinue d Mexay npoBogamu paBHo | cM. Toku B3auMoaeicTByIoT ¢ cuioit F = 1 MH. Haiitu
cuity Toka | B mpoBosax

28. Karymka coctout n3 N = 75 BUTKOB 1 uMeeT conpoTuBieHne R=9 OM. MarHuTHsIi MOTOK yepes ee
noTiepevyHoe ceueHre Mensietcs mo 3akony @ =kt , rae k= 1,2 mB6/c. Onpenenute: a) 3.1.c.
WHAYKIIH, BO3HUKAIONTYIO B ’TOM KOHTYpE; 0) CHITy HHAYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIHA
MPOTEYET 0 KOHTYPY 3a MepBbIe 9 ¢ N3MEHEHUS MOJIS.
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29.

30.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

OnexTpoH, yckopeHHbIH HanpsbkeHnueM U=200 B, BnetaeT B 01HOPOJHOE MarHUTHOE TIOJIE C
unaykiuei B=0,7-10-4 Tn nepneHIuKyIspHO CUIOBBIM JIMHUAM. HallTu pagiyc okpyKHOCTH, 11O
KOTOPOH IBUKETCS 31EKTPOH B MATHUTHOM IIOJI€ U TMIEPHOJ €T0 BPAICHUs.

WunyxruBHOCTS L KaTymku (6e3 cepreunnka) pasHa 0,1 mI'H. Ipu xakoii cuie Toka | saeprus W
MarHuTHoro nois pasHa 100 mxJhx

2 Kype

OnpenenuTs cpeaHee 3HaUCHUE MMOTHONW KHHETHIECKOI SHEPTHH OJHON MOJICKYIbI TeIus,
KHCIIOpO/ia U BOJISIHOTO mapa npu Temnepatype T=400K.

Bomopoa maccoit m=100 r 6b6u1 H300apHO HATPET TaK, YTO OOBEM €ro YBEIHUWICSA B N=3 pa3a, 3aTeM
BOJIOPO/I OBLI H30XOPHO OXJIAXKIEH TaK, YTO €ro JIaBJIieHHe YMEHBIIMIOCH B N=3 pa3a. Haiitu

mMenerrne A S SHTPOIHMH B X0JIe YKa3aHHBIX POLIECCOB.

Kaxkas pabota A coBepmiaercs pu H30TEPMHUYECKOM pacUIMPEHHH BOAOPOJIa Maccoi M=5 T, B3ATOTO
npu Temrepatype T=290 K, ecm 06beM ra3a yBenudauBaeTcs B TpH paza?

A30T HarpeBacs MpH MOCTOSIHHOM JaBjieHUH. EMy ObLIIO COOOIIICHO KOMMYECTBO TEIUIOTh Q = 21
kJIx. Onpenenuts padboTy 4, KOTOPYIO COBEPILUII IIPH 3TOM T'a3, 1 u3MeHeHue 4U ero BHyTpeHHEH
SHEpTHUu.

WneanbHas TemoBas mMaminHa paboraet o mukiny Kapao. Temnepatypa Temiooraaryuka T1= 500
K, Temnepatypa teronpuemuuka T,= 250 K. Onpenenuts Tepmudeckuit KITJI n nukia, a Takxke
paboty A; pabodero BeuecTBa Ipx N30TEPMUUECKOM PACIINPEHHH, €CITH TP H30TEPMUIECKOM
c)KaTuH coBepieHa padbora A, = 70 [x

PaccrostHue Mex Iy ABYMsI KOTEpEHTHBIMH UCTOYHUKAaMU cBeTa(A=0,5 MkM) paBHO d=0,1 MM.
Paccrostaue Mexny nHTep(epeHINOHHBIMY TI0JIOCAMH Ha SKpaHe B CpeHel yacTi
nHTephepeHInoHHOM KapTuHbI paBHO Ax=1,0 cM. OnpenenuTs paccTosHIE OT UCTOYHUKOB JI0
JKpaHa

IInockoBbIIyKIIAs JIMH3A BBITYKJIONW CTOPOHOM JIEXKUT HA CTEKIISIHHOM IUIACTUHKE. B oTpakeHHOM
cBeTe ¢ AIMHOU BOJIHBI A = 0,6 MKM HaOroaercst nHTepdepeHnnonHas kapTiuHa. Caurasi, 4To
panuychbl HHTEp(EPEHIMOHHBIX KOJIELl I MHOTO MEHBIIIE pajiiyca KpUBU3HBI JIMH3bI R=1,2 M,
OTIpeNieNuTe: a) TOJIIHHY CJIOSl BO3AyXa TaM, /i€ BHJIHO IlepBoe cBeTsIoe Koublo HeioToHa, 0)
paanyc mepBoro Koibla

Mexay AByMS IIOCKOTIApAIIIEIBHBIMY CTEKITHHBIMU INTACTHHKAMH MTOJIOKHIIN OYSHb TOHKYIO
MPOBOJIOYKY, PACIONI0KEHHYIO MapajIeIbHO TMHUU CONPUKOCHOBEHHUS IUNIACTUHOK ¥ HAXOAALIYIOCS
Ha paccrostHur L=75 MM ot Hee. B oTpakeHHOM cBeTe ¢ AiMHON BOJHBI A=0,5 MKM Ha BepXHel
IUTACTUHKE BUJIHBI HHTEP(EPEHIIMOHHBIE 1T0JI0CHl. OnpeienuTe AnaMeTp OIepeYHOro CeUeHus
MPOBOJIOYKH, €CJIN HA MPOTSHKEHUH @ = 30 MM HaCUMUTBIBAaeTCsl m = 16 CBETIBIX MOJIOC

Ha mens mupuHoii a = 0,05 MM magaeT HOpMaabHO MOHOXPOMATHUYECKHHA CBET C JITUHOM BOJHBI A =
0,6 MxM. OTnpesIeNnuTh yroJl (o MEXy NePBOHAYAIBHBIM HAMPABJICHUEM ITydKa CBETa U
HarpaBJeHHEM Ha YETBEPTYIO TEMHYIO TU(PPAKIMOHHYIO TIOJIOCY

JndpakimonHas pemeTka ycraHoBlIeHa Ha pacctostHAN 80 cM oT 3kpaHa. Ha pemeTky nmagaer
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MOHOXPOMATHYECCKHIA CBET ¢ AIHHOM BoyHBI 0,65 MkM. Ha skpaHe paccTosIHEE MEKITY
MaKCUMYMaMH MIEPBOTO W BTOPOTO MOPsiIka paBHO 5,2 cM. CKOJIBKO BCEro MAKCHMYMOB 00pa3yer
3Ta AU paKpoHHas penieTka?

29. UYepnoe teno Harpenu ot Temrepatypsl 600K no 2400K. Bo ckonbko pa3 yBennamiIack oomas
TEIUIOBas SHEPTHsl, H3Iydaemast TeaoM? Ha cKosibKko U3MEHUIIACh JAJIMHA BOJIHBI, COOTBETCTBYIOIIAS
MaKCHMYMY 3HEPTHHU M3IY4YCHUs U CIICKTPAJIbHBINA COCTAB M3ITy4eHHsI?

30. OmpenennTs HANMEHBITHH 3aICPKUBATONINI TOTEHITNAJ, HEOOXOIUMBIHN ISl TPEeKpaIIeHUs SMUCCHU

C MOBEPXHOCTHU (DOTOKATO/(A, ECIIM OH OCBEILIACTCS M3JIyYeHUEM C JUIMHON BoJHbI 0,4 MKM, a
KpacHasi TpaHuIla JUisl MaTepuaa katonaa pasHa 0,67 MKM
31. Tlpu IBMKEHUU YACTHUIIBI BIOJb OCH X CKOPOCTh €€ MOXKET OBITh OMPEICICHA C TOYHOCTHIO

(ommbkoit) 70 1 cm/c. Haiitu HeompeneaeHHOCTh KOOPAMHATHI, €CIIM YacTHUIICH sABysieTcs: 1)
AEKTPOH, 2) npobuHka maccoi 0,1r

32. BBIUUCINTB paguycChl IEPBBIX TPEX OPOUT BJIEKTPOHA B aTOME BOAOPOa

33. Haiiti HauOOJIBIIYI0 M HAUMEHBIIYIO JJTHHBI BOJIH cepu [arieHa B ClieKTpe H3JIyudeHUs BOAOPO/A.
CpaBHHTH TIOTy4YCHHBIC 3HAYCHHS C IJIMHAMH BOJH BUANMOTO U3TYICHHUS

192

34. TlepsoHauanbHas Macca M30TONA MPHAUA '/ paBHAa M = 5 T, Iepuoj noxypacnana 75 cyTok.
Omnpenenurte, CKOJBKO sSAEp pacmanercs 3a 1 ceKyHay B 3ToM npenapare. CKOJIBKO aTOMOB 3TOTO
npemnapata ocraHeTcs 4epe3 30 CyTOK H BO CKOJIBKO pa3 U3MEHHTCS] aKTHBHOCTH TIperapaTa 3a 3T0
Bpems?

35. B neHTpe conHIa MPOTEKaeT TepMOsiiepHast peakiusi CHHTE3a Telus U3 BOJOPO/ia, B KOTOPOit U3
4eThIpex MPOTOHOB 0bpasyercs sapo He' u 1Ba mosutpona. 3amumure 1y peakmuo. Kaxue ere
9acTHUIIBI 00pa3yroTcs B HEH?

36. Kakoe kommuecto UZ® «BBITOPAET 3a TOJ] B SIJIEPHOM PEAKTOPE C DIEKTPUUECKON MOITHOCTHIO |
I'Br u x..a. 38%? Cuutats, yTo pacnaj siiep ypaHa IoJi IeHCTBHEM TEIJIOBBIX HEHTPOHOB
MIPHUBOJAUT K 00pa30BaHUIO H30TONOB KCEHOHA-141, cTpoHINA-92 U TpeX BTOPUYHBIX HEUTPOHOB.

Bnagets

HaBbIKaMU pelleHnst pU3nvecKux 3anay;
HaBbIKAMHU pabOThI C LIMPOKUM KPYTOM
(uznveckux mpuOOPOB U 0OOPYIOBAHHUS;
CIoco0amMu IEMOHCTPALIH YMEHHUS
AQHAIM3MPOBATH TEOPHIO TIPH PELICHUN
WH)KEHEPHBIX 33/1a4;

METOJIaMH1 TPOBeICHUS (PH3HUECKUX
W3MEpEHUH, pacueTa BeJIMYHH, aHaIN3a
MOJIYYSHHBIX JJAHHBIX U HABBIKAMH
TUIAHUPOBAHUSI UCCIIEI0BATEIHCKOTO
mpolecca,

HaBBIKAMHU M METOAMKAMH 0000IIECHHS

OCHOBHBIMH OIEHOYHBIMU CPEACTBAMH MJIAHUPYEMBIX PE3yIbTaTOB 00yUCHHS JAHHOTO pa3Jiena CiryKaT
nabopaTopHbIe pabOTHl M HHANBHYaJIbHbIE KOHTPOJIBHBIE PaOOTHI KAXKIOT0 CEeMecTpa.

[Tpu nmpoBeIeHNH ITPOMEKYTOYHOH aTTECTALMH MIPENO1aBaTe b UMEET MPABO 33/1aBaTh JIONOIHNUTEIbHbIE
BOIIPOCHI CO CCBHUTKOW Ha OTUYETHI 110 JlabopaTopHbIM padoTtam u U/I3.

IIpumepnbsiit nepeuens 60npocos u 3a0aHuii RO 1AOGOPAMOPHbLIM padbomam

1 kypc
Ne 1 «ITprmeHeHNE 3aKOHOB COXPAHEHUS I OTIPEIEICHUSI CKOPOCTH OJIeTa ITYIIH»

7. IlpuBenute mpUMepsHl CHJI, MAIONIMX pa3Hble BHUABI INOTCHIHANRHOW »Hepruu. Kaknme w3 HuX
MPHUCYTCTBYIOT B JaHHOH pabote? M300pa3uTe cxeMy SKCIEPUMEHTATBHON YCTAHOBKH M YKAXKUTE Ha
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PE3yJIBTaTOB AKCIIEPUMEHTAIHHOM
JIeATEIbHOCTH;

CIIoco0aMy OLICHUBaHHS 3HAUUMOCTH
NPaKTUYECKOU MPUTOJHOCTH
HIOJIy4EHHBIX PE3yJIbTATOB,;
BO3MOKHOCTBIO MEKIUCLUIUINHAPHOTO
NpUMeHCHUS QU3MYECKUX 3HAHUIH;
OCHOBHBIMH METOJIaMH (PU3UYECKUX
uccie0Banuil B npodeccnoHaIbHOM
06HaCTI/I, MpaKTUICCKUMU YMCHUAMHU U
HaBbIKaMU HUX UCIIOJIb30BaHUA,
npodeccroHANBHBIM S3bIKOM B 00JIaCTH
¢busnkwy;

criocobamu COBEpPILICHCTBOBAHU
npo(ecCHOHANBHBIX 3HAHUH W yMCHUH
INyTeM HCHOJIb30BaHUS BO3MOXKHOCTEH
MH(POPMALMOHHON CPEMBL.

10.

11.

12.

HeW CHJIbI, AEHCTBYIOLIHME Ha BCE Teja, BXOSIINE B CUCTEMY, B KaXK/IbIii MOMEHT BPEMEHH.

Kakue BennuuHBI MMENM KMHETHYECKas W IOTEHIMAbHAsi SHEPrUsi CUCTEMBI «ITyJs+MasTHHK» B
pasnuuHble MOMEHTHI ombITa? [IpencraBpTe cXeMy M3MEHCHHS KMHETHYECKOH M MOTEHIHAIBLHOMN
SHEPTHU CHCTEMBI.

s KakuxX MOMEHTOB BPEMEHH B JAHHOM HKCIIEPUMEHTE MOXKHO IPHMEHATh 3aKOH COXPAaHEHUS
MEXaHNYECKON SHEPTUH, a IJIs KaKUX Helb3s U modemy? Cxema.

Jlns KakuxX MOMEHTOB BPEMEHH B JTaHHOM JKCIIEPUMEHTE MOXKHO IPHMEHATH 3aKOH COXPAaHEHUS
HUMITYJbCa, a AU KaKuX Hellb3s U modemy? Cxema

Hcnonb3yst 3aKOHBI COXpaHEHHMs MOTy4nuTe GOpMyITy Ui pacueTa CKOPOCTH II0JIeTa MyJId B JTaHHOU
pabore.

Kak npouzBoaurcs 00paboTKa SKCIEpUMEHTANBHBIX JaHHBIX B JaHHOW paborte. Kak ompenensercs
JIOBEPHUTEIbHBIM MHTEpBAaJ CKOPOCTH U CPETHSIS KBaJgpaTHUecKas IOTPEIIHOCTh OTKIOHEHUS
MasiTHUKA?

Ne 28 «Ompenenenne HHIYKTUBHOCTH KAaTYIIKH M MarHUTHOH NTPOHMIIAEMOCTH (DepPOMATHUTHOTO TETIa»

5.

© ® N

10.

Kakue npuOopbl HNPUMEHSIIMCh B aHHOM paboTe Uil Ompeneiusi MapaMeTpoB IOCTOSIHHOTO U
HEPEMEHHOTO TOKa?

[Monyuure GpopMyTy UL pacdeTa IOJIHOTO COMPOTHBICHUS LEIH IEPEMEHHOTO TOKa, HCIIOIb3yeMOM
B JaHHOW paboTe (WK MpeACTaBIeHHOH IpenogaBaTeneM).

Kak ompenensiiach MHAYKTHBHOCTh KATYIIKH B JaHHOW pabore? Kakum erre cmocoGoM MOKHO
OTPEe/IeNTUTh HHIYKTHBHOCTH?

[IpoaeMOHCTpHUpPYIiTE BO3MOXKHOCTH mpuMeHeHus cpeas Microsoft Excel (wmu apyroit cpemsr) mist
00paboTKH IKCTIEPUMEHTATBHBIX JTAHHBIX.

2 Kypc
Ne 14 «Ompenenenne nokaszarens aguadatel MetogoM Kitemana u Jlesopmay

OOBsACHUTE X0 IKCHIEPUMEHTA U Pe3yJIbTaThl pacyera.

HasoBure nporieccsl, MpOUCXOISIINE C Ta30M, B X0JI€ IKCIIEPUMEHTa ¥ n300pa3uTe uxX rpadMyecky.
3anumuTe ypaBHEHUS I BBIBOAA (DOPMYJIBI ITOKa3aTeNs afnadbaTsl.

[IpoaeMoOHCTpHUpPYIiTE BO3MOXHOCTE MpuMeHeHus cpeasl Microsoft Excel (wmu apyroii cpemsr) mist
00pabOTKN IKCTIEPUMEHTATBHBIX TaHHBIX.

Kak B janHO# paboTe MUHUMH3UPYETCS ITOTPEHIHOCTD IKCIIEPUMEHTABHBIX JAHHBIX?

Ne 34 «Omnpenenenvie JIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHK AU(DPAKIIUOHHON PEIIETKNY

5.

KakoBbI mapamMeTpbl ¥ XapaKTEPUCTUKH JU(PPAKINOHHON pelIeTKH, IPUMEHSIEMON B 9KCIIEpHMEHTE?




CTpyKTypHBII
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OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

6. Ilomyuure ¢opMmyny A ONpeleNeHHs [UIMHBI CBETOBOM BOJIHBI NpU  JAUGPaKkIUM Ha
T paKkIMOHHO penreTke.

KakoBo mpakTiueckoe MpUMEHEHHE TU(PPAKINOHHBIX PEIIETOK?

8. Kak B manHO# paboTe MUHIMHU3UPYETCS HOTPEUTHOCTh SKCIIEPIMEHTAIBHBIX TaHHBIX !

~

Ne 42 «Ompenenenne rIaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSHUI aTOMa BOJOPOIa)

5. TlosicHUTE YCTPOMCTBO Y MPUHIIUI paOOTHI CIIEKTPOCKOIIA, HCIIOB3YEMOTO B JAHHOH padoTe

6. Ilomyuure ¢opmyny Ui ONpPEAETMHHS TJIAaBHBIX KBAaHTOBBIX YHCENl BO30YXKIEHHBIX COCTOSIHUH
aToMa BOJOPOJa U APYTUX BOJOPOJIONOAOOHBIX aTOMOB

7. Uto Ha3bIBaeTCs rpagyHMpOBOYHBIM Ipadurom?

8. TIpomeMOHCTpUpPYHTE BO3MOXKHOCTh MpuUMeHeHHs cpeabl Microsoft Excel (wmu apyroit cpemst) st
00paboTKU IKCIIEPUMEHTAIBHBIX JaHHBIX

3HaTh

OCHOBHBIE OIpPEACICHUS U MOHITHS
TEOPHUU JIEKTPUUECKUX LIeTel U
3JIEKTPOMAarHUTHBIX YCTPOUCTB.

IlepeyeHnb TeopeTHYECKHUX BOMPOCOB K IK3aMEHY:

OnnodasHblii TpaHcHOPMATOP CO CTATBHBIM CEPIACUHUKOM.

Tpexdasnbie TpaHchOPMATOPhI: HA3HAUCHUE, KOHCTPYKIIUS, IPUHITUII JCHCTBUS, OCHOBHBIC
IKCIUTYaTAIUOHHBIC TTAPAMETPHI.

[MonyueHue Bpaamuerocsi MarHUTHOTO MOJIs B Tpex(a3Hoil uenu.

ACHHXPOHHBIC JIBUTATEIHN: HA3HAYCHHE, KOHCTPYKIIHSI, IPUHIIKI CHCTBHS.

Crioco0bI IycKa U PEeryJMpOBaHKs CKOPOCTH ACHHXPOHHBIX JIBUIATEICH.

JlBurareniy moCTOSTHHOTO TOKA: Ha3HAYCHUE, KOHCTPYKIIUSI, CIIOCOOBI BO30YkK/ICHHUS, OCHOBHBIE
XapaKTEPUCTUKH.

VYmMers

OIMUCBIBATD JJICKTPUICCKOC COCTOSTHUC

Herneil U 3JIeKTPOMAarHUTHBIX YCTPOMCTB.

IIpumepHbIe NpaKTHYeCKHe 3aJaHM /ISl IK3aMeHa:
1. Jano: U,0,=220 B,U,,0,=127 B, S;,,=1100 BA.
Onpenenuth HOMUHAIBHBIE TOKK TIEPBUYHON W BTOPUYHON 0OMOTOK TpaHchopmaropa u
k03¢ ¢unuent rpancopmannu K.
[Touemy HOMHHAIBHbBIE TOKH HE PaBHBI 110 BETUYHHE?
2. OnHodasHblil TpaHchOopMaTOp HOMUHAIBHON MOIIHOCTEI0 SHOM=600 KBA BKIJIIOUYCH B CETh C
nanpsokenuem Uj,,,=10 000 B. Hanpsokenue Ha 3akumax BTOpHIHOH 00MOTKH Uy, =400 B.
OmnpeaeuTh YUCII0 BUTKOB epBUYHOM 00MoTKH W1 M KO3 duireHT Tpanchopmaruu K, eciu yucio
BUTKOB BTOpHYHOIT 0OMOTKH W,=25.
3. Bo BropuuHoii 06MoTKe TpancdopmaTopa HaBogutes DJC E,=100 B ¢ yacroroit f=50 I'u.
Omnpenenuts IJIC E,, ecni ammuTyna HanpsKeHUs Ha IEPBUYHON 0OMOTKE HE M3MEHHTCS, a
gacroTa Bo3pacreT 10 400 I'u?
4. TpanchopmaTop UMeeT clienytomue TaHasle: S, =10 000 BA, P;=200 Br, P,=400 Bt. Onpenenurs
KITJI rpancdopmaropa rpu cose=0,8 u f=0,5.

DNEeKTPOTEXHUKA U
JJIEKTPOHUKA




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
5.JlBuraTesnb NOCTOSIHHOTO TOKa MapauleIbHOrO BO30YKACHHUS UMEET MaclopTHBIE TaHHbIe: Pyoy=10
kBT, Ugom=220 B, lsaom=50 A, Ngon=1000 06/muH, Rg=0,4 Om.
OmnpenenuTs 9acTOTy BPAIIECHHS SKOPS JBUTATEIIS IPH UICATBHOM XOJIOCTOM XOJIE.
6. JIBurartens MOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YKIICHISI MMeeT HOMUHAIBHBIE TaHHBIE: Pyoym=55
KBT, UHOM:44O B, IHHOM:14O A, R;{ZO,I Om.
Omnpenenuts mpoTuBo - SC H AIeKTPOMArHUTHYIO MOIITHOCTH JIBUTATEIIA.
7. JIBuraTens NOCTOSIHHOTO TOKA MapajluIeIbHOTO BO30YKI€HHS IMEET HOMUHAIbHBIE AaHHbIE: Prom=10
000 BT, UHOM:220 B, IHOM:55 A,
Nrom=1000 06/Mmun, Rg=0,4 OM, Rg=44 Om.
Onpenenuts KITJI 1 MOMEHT BpallleHUs JBUTATEIS.
8. JlBurarenp mapaieabHOrO BO30YKIACHUS HMEET HOMHUHAIbHBIC qaHHbe: Pon=1,5 kBT, Ugom=110
B, lgom=18 A, Ngopm=3000 06/muH, Rg=104 Om, Rg=0,47 Om.
Onpenenuts npoTtuBo — 3JIC nBUraTens 1 HOMUHAJIBHBIH MOMEHT Ha Bay.
9. HoMuHanbsHble TaHHBIC IBUTATEIIs MapaieabHoro Bo30yxaeaus: Ugom=110 B, lgon=14 A,
PHOM:LS KBT, R;[ZO,SOM, RB:220 Owm.
Omnpenenuts npotuBo — IJC mpu Harpyske paBHOH 1g=1,510oMm.
10. Tpexda3Hblit aCHHXPOHHBIH IBUTATEb UMEET HOMUHATHHBIC TaHHEIC:
Prom=10 kBT, Urom=220/380 B, nHoM=950 06/mMuH, 1=85%, C0S0=0,681.
OmnpenenuTs HOMHHAIBHYIO MOITHOCTh TOTPEOICHNS SHEPTUH U3 CETH W MOMEHT Ha BaJly JJBUTaTels,
ecyi 0OMOTKa cTaTOpa COEUHEHA «3BE3/I0M».
11 OnpenennuTs HOMHHATBHYIO MOIIIHOCTh OTPEOICHNUS YHEPTUU U3 CETH U TOJIHbIE IOTEPH SHEPTUH B
nBurarene, ecinu: puom=4,5 kBT, k.m.a. 1=90%.
12 MakcumanbHBIH MOMEHT acHHXpoHHOTro ABuratens 13Hwm nmpu Ul=Ulxom. Uemy oH paBeH npu
U1=0,8Unom, ecau R2=const?
Brnanets METOJAaMH aHaJIH3a MPOCTHIX ITepeuens TeM J1aG0paTOPHBLIX padoT :
3JEKTPUUECKUX Lenel, HaBbIKaMHU
HU3MEPEHUS SJICKTPUUCCKUX BEITMYUHBI. 1.Uccrnenoanue oqH0(ha3HOTO TpaHCPOpMAaTOpa,;
2.MccnenoBanne aCHHXPOHHBIX ABUTaTeNe! ¢ (ha3HBIM POTOPOM.
Ilepeuenv konmponwvhvix pabom :
1.Pacuer xapakTepucTHK Tpex(asHoro TpaHchopmaTopa.
3HaTh OOI111yr0 TEXHOJIOTHYECKYIO CXEMY IIpumepHbIii NepeyeHb BOIPOCOB IS IK3aMeHa: Jluteitnoe
U3TOTOBJIIEHHS OTIMBOK B IIECUAHYIO W3Brnedenne Mosenu U3 GOpMEL. IIPOU3BOJICTBO

¢opmy, cocTaB pOpPMOBOUHBIX
MaTepuaioB, MApKUPOBKY JINTEHHBIX
CIJIaBOB

H3zrorosnenue crepxHeil.
Coopxka popm.

Oxpacka u cymka ¢popm.
KoBmmm nys1 3amuBku Gpopm.
3ammBKa Gopm.
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DJIeMEHTHI JINTHUKOBO-ITUTAIOIIEH CHCTEMBI U TUIIBI IATHUKOBBIX CHCTEM.

Oxa)xeHne OTIUBOK B (hopMe.

Bri6uBKa OTIUBOK U3 (POPMBL

O6pyOKka OTIHBOK.

O4ncTKa OTIMBOK

JIuThe B KOKUIIB.

JIuThe ox maBICHUEM.

HentpobexxHOE TUTHE.

Jlutbe B 000J104KOBBIE POPMBI.

Jlutbe o ra3uGUIUPyEMBIM MOJIEIISIM.

JInThe 10 BHIIIABISEMBIM MOACIIAM.

BakyyMm-1ieHouHast (popMOBKa.

Kiaccudukanus 1eeKToB OTINBOK.

KOHTpOJ'H) KaycCTBa OTJIMBOK. BI/I[[I)I He(beKTOCKOHI/II/I, METOAbI UCTIPABJICHUA He(beKTOB OTJINBOK.
TexXHNKO-?KOHOMHYECKOE O00OCHOBaHME BBIOOPA TEXHOJIOTHUECKHX MPOLECCOB M MX JKOJOTHYECKHUE
XapaKTEePUCTHKH.

Pecypco- u 3HEprocOepexeHne B TUTCHHOM IIPOU3BOJICTBE

XO0JI0AHOTBEPACIOIINE CMECH.

KunkocTekonbHbIE CMECH.

Tepmuueckast 00pabOTKa OTIMBOK

VYmMers

OpFaHI/IBOBaTB HpaBHHLHBIﬁ IOABOJ
METaJlJIa B INIOCKOCTb, OPTaHU30BATh
INUTAaHUC OTIIMBKH YU BCHTUJIAIIUIO Q)OpMLI

HpaKanecxoe 3aJaHUEe HA DK3aMEH:

[To mpennioxeHHOM npenogaBareneM OTIUBKY, onydaemoil B I[1I'D:
- BEIOpATh IIOCKOCTh Pa3beMa;

- OMPCACIIUTD MUTAHUE OTIINBKU,

- OIPEAETUTh BEHTHILIIUIO (POPMEI

Bnanets

HaBrikaMu IpUroTOBIEHUS
(hOpMOBOYHOI CMeCH, HaBBIKAMH PYYHOU
(hOpMOBKH, HABBIKAMU 3aJIUBKU (POPMBI

IIpakTHyeckoe 3ajaHue HA IK3aMeEH:
Ilpumep:
Pa3paboTaTe TEXHOJOTHMYECKHE PEKOMEHJAIMU 10 MPEAJOKEHHONW TpernojaBareyieM OTIWUBKH,
nony4yaemoii B [1I'®D

3HaTh

OCHOBBI U PA3JIMYHBIC METOAbI
TPOU3BO/ICTBA (DEPPOCILIABOB, & TAKKE
TEXHUYECKUE U TEXHOJIOTHIECKHUE
CpEJICTBA Peallu3allii MPOIECCOB

IHpumepnvie meopemuueckue 60npocol:

Ponb ¢deppocruiaBHOTO MPOM3BOACTBA B METAJUTYPTHH.

Kiaccudukanms crmocoboB npon3BocTBadeppocCIIaBoB.

[InxTOBBIE MaTEpHAIIBI, HCIIOJIBE3YEMBIE B IIPOU3BOICTBE (hePPOCILIABOB.
[TpousBoxcTBO yriepoaucToro peppoMaprania.

[Tpon3BOCTBO HU3KOYTIIEPOANUCTOTO (heppoMapraniia.

[Tpon3BOACTBO METAIIMYECKOTO MapraHIa.

ITpousBoxcTBo peppoxpoma.

ITpon3BOICTBO HU3KOYTIIEPOIUCTOTO (peppoxpoma.

IIpousBojicTBO
(dheppocmiaBoB




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

[TpousBoxcTBo peppoBanagys.

[TpousBonacTBO heppOoCHIHIUSL.

[TpousBoncTBO heppOHHUKES.

[Ipou3BoaCTBO HUKEIS.

[Tpon3BOACTBO KOMIIO3UTHBIX (hepPOCIIIaBOB.
[Tosy4yenue heppociiiaBoB METOIOM CHHTE3A.
[Tpon3BOACTBO a30THPOBAHHBIX (HEPPOCIUIABOB.
ITpon3BoncTBO GOPHUPOBAHHEIX (PEPPOCILIABOB.
ITpoussonacTBo GeppoBobhpama.
ITpousBoacTBO (heppoTUTAHA.

[TpousBonacTBO (heppOCIIaBOB HA OCHOBE PEIKO3EMENIBHBIX DJIEMEHTOB.
KoHcTpykuus (heppocCIIaBHBIX NEYEH.
Kiaccudukanms GpeppocruiaBHbIX medei.
CamocrneKkaromuecs 3JeKTPOIbL.

YMmerh

BBISBIATH  (DUBHUYECKYIO

SIBICHUA M TIPOLIECCOB B
pasIMYHBIX ~ THIOB H

NPUMEHUTENFHO K HUM
TEXHUYECKUE PacyeThl

CYILIHOCTb
arperaTax
BEITIOJTHATH
TIPOCTHIE

IIpumepuvie npakmuueckue 3a0anus:
OnucaHue NPUHIUI TPOU3BOICTBA 110 MPEICTABICHHON CXeMeE.

g

[o mpencraBneHHBIM 00pa3aM (GeppOCIUIABOB OMPEACTUTE MX THIL.

Omnpenenuts conepxanne Fe,O3 B HCXOTHOM CHIpBE, €CITH U3BECTHO, uTO conepxanne FeO B HeM 12%,
a o0Omee comepkanue xeneza 58%

OmnpenennTs pacxoJ MapraHIeBOW pPyAbl Ha BBIDIABKY (eppoMapraHiia B JOMEHHOW TeYH IpH
YCIIOBUHU COJIEp’KaHusl Mapranua B pyae 25%, 3akucu mapranna — 15%, aByoyokucu mapranna 55%.,
Coneprxanue xenesa B pyae — 18%, 3axucu xenesa — 5%.

Bnagers

paclIMpeHHBIM HHCTPYMEHTApHUEM
pemeHm[ TEXHUYCCKHUX 3aaa4
WHCTPYMEHTAPUEM PEILIECHUS
(busnueckux 3a7a4d B 00JaCTH YEPHOI
METa/UTypIHy, METOJAMH aHaIU3a
q)HSquCKI/IX HBJ’[GHH;I B TCXHUYCCKHUX
YCTPOHCTBAX M CUCTEMAX.

3ajaHus Ha pelIeHue 3a1a4 U3 MpoecCHOHATBHON 00acTi
1OmpenennTh TEXHOJIOTHIO IIPOU3BOACTBA TI0 IpeACTaBIeHHON cxeme. [IpoBectn ananms
HPEICTABIEHHOIO IIPOM3BOACTBA |

HpOBCCTI/I aHaJlu3 CXCMBI

CpaBHI/ITCHLHHﬁ
IMPpOU3BOJCTBA. ‘Vka3aTh OCHOBHEIS (bI/IBI/I‘IGCKI/Ie SABJICHUS, IPOTCKAIOIME B 3THUX IPOIECCaAX.

MMpOU3BOACTBA UYCPHBIX MCTAJIJIOB. HpeHCTaBI/ITB
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3HaTh

OcHOBBI HHPOPMAIMOHHBIX TEXHOJIOTHH;
TexHuueckue U MpoOrpaMMHBIE CpPECTBa
peanuzanun nH(pOPMaINOHHBIX
MPOLIECCOB B METAJLTYPTHU

Ilepeuens meopemuueckux 60npoco8 K IK3AMEHY:

1.Yrto Ha3bIBaeTCs CTATUCTUKOM?

2. JInst 4ero HyKeH aHanu3 nHpopManuu?

3. Kak kmaccuuIupyoTcs IOrpemrHOCTH?

4. Yro Ha3BIBAIOT aOCOIOTHOH ITOTPEITHOCTHIO?

5. UYTo Ha3BIBAIOT OTHOCHUTEIBHON MOTPEIIHOCTEI0?

6. UTo Ha3BIBAIOT MPUBEICHHOHN ITOTPEITHOCTHIO?

7. Yto Takoe “ipomaxu’?

8. UTo Ha3BIBAIOT KJIACCOM TOYHOCTH mpubopa? UTo 03HAYACT ero YUCICHHOE 3HaUeHHEe?
9. Uro Ha3bIBAIOT ONMCATENBHON CTATUCTUKOM, KAKHE CTATUCTHYECKUE (DYHKIIMH BKIIOYECHBI B OTOT
TEePMHUH?

10. Kak ompenenuts cpeiHee 3HAUYCHHE AT HEIIPEPBIBHON M TUCKPETHOMN BETUUNHBI?
11. Yro Takoe MaTeMaTHUECKOE OKUAaHue?

12. HopMaunbHbIii 3aK0H pacnpeeneHus (MareMaTuueckuii u rpadudeckuii) Bua?
13. Yto Ha3bIBaeTCs aucnepcuen?

14. Yto Ha3BIBAIOT CPEAHEKBAIPATUYECKUM OTKIIOHEHUEM?

15. Yto Ha3wIBalOT MOIOM?

16. Uto Ha3pIBaIOT MeIUAHON?

17. Kaxuie BUABI CBSI3M MEXKIy MTapaMeTpaMu OBIBAIOT?

18. UTo Ha3bIBAIOT CTOXACTUUECKOH CBA3BIO?

19. Yto Ha3pIBaIOT KOBapHaIuei?

20. Yto Ha3BIBAIOT KOppEsIueit?

21. [TapHas 1 MHOXKECTBEHHAs KOPPESLs?

22. Kak onpeaenuts K03hUITUSHT KOppesun?

23.YucnenHoe 3HayeHue ko3 huireHta Koppeasiunu?

24. Yto Ha3bIBaIOT perpeccuei?

25. IlosicHuTe NPUHLIUIT METOJIa HAMMEHbBIIUX KBaJApaTOB?

26. YpaBHEHHUE perpeccun U K03()QUIHEeHT anmpoKcHMAaIin?

27. Ypasraenue nuaun Tperna u ko3 duiueHT anmnpoxkcumarmm?

28. Yto HazbIBalOT KpuTepueM duiepa?

29. YUro nHazbiBaroT kputepreM CThrofeHTa?

30. Kak BRIIOTHAETCS MPOBEPKA CTATUCTHYECKUX THIOTE3 Ha aJeKBaTHOCTb.

VYMers

Paborarh c COBPEMEHHBIMHU
IIPOrpaMMHBIMU CPEACTBAMHU pacuera

IIpumepnvie npakmuueckue 3a0anusn 011 IK3amMena:
- BBINIOJTHNTH 3a/IaHUE OTpaHNYeHuUi (yCcIoBuUil) BBeICHHEM OapbepHOil, mrpadHoi HyHKIHNH;
- ACHONB3yd (YHKIMIO CO3JaHMSA TpapuyecKMX OOBEKTOB Ha JIHCTAaX W JUarpaMMax 3JIEKTPOHHBIX
tabmur Excel (nuueituatsie rpaduku), ONEHHTH JTOCTOBEPHOCTh 3HAUCHHI MMapamMeTpOB MacCHBa
JTAHHBIX ¥ YAAJIHUTH BBIIAIAIONTHE TOYKH.

Bnaners

Meronamu aHanusa (hu3nIecKux
SIBJICHUH B TEXHUYECKUX YCTPOWCTBAX U

3aoanus na pewenue 3a0au u3 npogheccuonanvnoit oonacmu:
- B cpele ONeKTpoHHBIX Tabmmi Excel mnpoaHanmm3upoBaTh NPOM3BOJCTBEHHBIC JTaHHBIC

Amnanu3 4uciaoBoi
nHdopmanuu
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CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa30oBaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
cucTeMax qomeHHoro nexa ITAO «MMK» u oueHUTh BIMsSHHE TeMIIepaTypbl U JIaBIEHUS B IIaXTe JOMEHHOI
IIeYU Ha PAaBHOBECHBIN COCTaB rasa;
- UCTIONB3Ys makeT «OnucaTenbHasi CTaTHCTHKA», IPOAaHATN3UPOBaTh BEIOOPKY 13 1300 mmaBok
B KKII.
3HaTh MeToapl IPOBEPKU CTATUCTHIECKUX | Ilepeuens meopemuueckux 60npocoe K IK3ameny: MaremaTuueckas
THIIOTE3 B 00IACTH METAJLTypPTUH O IToHsiTHE CTATUCTUYECKON THITOTE3BI CTAaTHCTHUKA B
mapameTpax pacupeAe’cHuil i cormacun | JIByxBbIOopouHBIii t-TecT ans cpexanx. TexHomorns paboTs METaJLTypriuu
C TEOPETHUYECKIM pacIpeesicHIEM CucremHoe nporpammHoe obecrieuerne (CI10)
[Mpuknagaoe mporpamMmMHoe obecrieuenue (I1110)
Ymers IIpoBepsTh BIUsSHUE U3y9aE€MBIX Ilpumepnsle npakmuueckue 3a0anus 011 IKIAMENa.
(haxTOpOB MI000H MPUPOIBI HA - UcTonb3ys (QyHKOMIo co3maHus rpaduyecknx OOBEKTOB Ha JHCTAX W JHarpaMMmax 3JIEeKTPOHHBIX
HCCIEIyeMYIO IEpEMEHHYIO tabmun Excel (nmHeituatele rpaduky), OLCHHTH JOCTOBEPHOCTh 3HAYCHUH IapaMeTPOB MacCHBa
JIAHHBIX U YIAJIUTh BBIIAJAIONIIE TOUKH.
Bnagets HaBbikoM npakTuueckoro 3adanus na pewienue 3a0ay u3 npogeccuonanbroll odnacmu:
MPUMEHEHHUS MTOyIEeHHbBIX 3HAHUH JIIs - B cpene OUIEKTpOHHbIX Tabmui Excel mnpoananusupoBaTh NPON3BOJACTBEHHBIE JaHHBIC
pelICHMS peallbHBIX 3a/1a4, nomenHoro 1exa [TAO «MMK» u oueHuTh BIUSHUE TeMIepaTyphl U JABJICHUS B IIAXTE JTOMEHHOU
BCTPEUYAIONINXCSA B IPOPECCHOHANBHOM €Yy Ha PABHOBECHBIHM COCTAB rasza
JIeSITeIbHOCTH CTATUCTUKOB, AaHATUTHKOB
U IpYTHUX CHEIMAINCTOB COBPEMEHHBIX
METAJUTyprHYEeCKHUX TPEANPUITHI
3Hath OCHOBBI HH()OPMAITHOHHBIX TeXHOJI0THiT, | IIOHATHE «ONTUMANLHBINY, KPUTEPUI ONITUMAIBHOCTH. MeToas! ONTUMH3ALUH
TEXHUYECKUE U POrPaMMHBIE cpeacTBa | IIpUHIMI BBIOOPA KPUTEPUs ONTUMANIBLHOCTH.
peanu3anuy HHGOPMAITMOHHBIX Yro Takoe neneBas GyHKIHMS.
HPOLIECCOB; [ToHsITHS TOKANBHOTO M TI00aTbHOTO ONTUMYMA.
cpencTBa 00pabOTKH YUCIOBOU CranpapTHBII BUJ 3aja4d ONTHMU3ALIH.
UHpOpMALIUK Jlenenue 3a1a4 ONTUMU3AIMU B 3aBUCUMOCTH OT BH/Ia YPaBHEHHUH 3aJJafOLINX OTPAaHMUYCHUS U IIEIEBYIO
(yHKIHIO.
Ymers paboTaTh ¢ COBPEMEHHBIMH [TpumepHbIe TPaKTHUECKHE 3a1aHHS:
MPOTPaMMHBIMH CPEACTBAMH pacderTa, 1. MccnenoBaTh XUMHYECKHI COCTAB NCXO/IHOTO CHIPhsI HA BO3MOXKHOCTB BBITUIABKH M3 HETO UyryHa
BBIIIOJHATH IPUMEHUTENBHO MPOCThIE mapku [1BK
TEXHUYECKHE PACUETHI 110 OTHOLIEHHUIO K Bapuant Xumngeckuii coctas JXKPC, %
TEXHOJIOTMYECKUM IPOLECCaM. Fe FeO MnO | S P,0s Sio, AlLO; | CaO MgO
1 56 10,5 0,5 0,82 0,62 9,6 1,2 5,12 1,3
Bnanets HaBbIKaMu pabOThI C COBPEMEHHBIMHU 3ajanus Ha pelleHue 3a1a4 U3 MpoecCHOHATIBHON 00IacTi

MPOTPAaMMHBIMU CPEICTBAMHE pacueTa u
COBEPIIICHCTBOBAHUS TEXHOJOTHYECKUX
MPOLIECCOB;

METOJIaMH aHaJn3a (PU3UUECKUX SIBJICHUN

HccnenosaTs BIusHUE NMapaMeTPOB Pa3IMBKH CTAJIM HA TOJIIMHY CJIOS 3aTBEPAEBLIETO METAJlIa Ha
BbIXoJie U3 kpuctammusaTopa MHJI3. Paccunrars ckopocTs BeITAruBaHus 3arotoBku u3 MHJI3 s
obecrieueHns: Oe3aBapHiHOM Pa3IMBKH CTaJIA

Bapunanr | 1 | 2 | 3 | 4 |

rx-Y




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMbl
B TEXHUUYECKHX YCTPOMCTBAaxX U cUcTeMaxX | Mapka cranu 0912C 14XCHJ 9XBI' 6XB2C 08
Beicota 1,0 1,05 11 1,15 1
KPHUCTAJUIN3aTOpa, M
Ceuenue 270*1800 150*1500 300*1800 250*1500 2007
KpHUCTaJUIN3aTopa,
MM
Temnepatypa 1540 1540 1540 1540 15
MeTauia B
MPOMEKYTOUHOM
KOBIIIE, o
Bennunnaa HegonmBsa 0,09 0,095 0,10 0,105 0,
MeTana it}
BEPXHETO Kpast
KpHCTaJIIN3aTopa, M
3HaTh OCHOBBI HH()OPMAILIMOHHBIX TEXHONIOTHIT; | [lorpemHocTs pe3ynbTaTa YuCICHHOTO pemeHns. VICTOUHNKH BO3HUKHOBEHHSI. UncneHHpIe METOBI
TEeXHMUYECKHE W IIPOrpaMMHbIe cpericTBa | UncneHHOE nuddepeHIpOBaHHE.
peanuzaiuy HHPOPMAIMOHHBIX Crnoco0ObI BEIYUCIICHUS AJIEMEHTAPHBIX (QyHKLIHI.
IPOLIECCOB; Or11eHKa MOTPEIIHOCTH KOHEYHO-PAa3HOCTHBIX METOIOB.
cpencTBa 00pabOTKH YUCIOBOM WurerpupoBanue cucteM ypaBHeHHH. OO1I1e BOIPOCHL.
uHpOpPMALUT MeTobl CBeZICHNSI MHOTOMEPHBIX 3aJad K 331adaM MEHbBIIECH pa3sMepHOCTH.
YmeTs paboTaTh C COBpEMEHHBIMU ITpumepHBIe IpaKkTHYECKUE 3aaHUS:
MIPOTPAMMHBIMHU CPEICTBAMH PacyeTa; 1. ITpuOBLTE IpeANPHUATHS 32 UCTEKIINN TIEPUO AeSITEIHHOCTH TI0 TOAaM IPUBEICHA HUXKeE:
BBITIOJTHATH MPUMEHUTENHHO MPOCTHIE I'om: 1,2,3,4,5.
TeXHUUYECKHUE pacueThl o oTHomeHuio Kk | [Ipubsuib: 3, 94, 93, 41, 41,9
TEXHOJIOTHYECKHUM IIPOLIECCaM. CocTaBuTh JMHEHHYIO 3aBUCHMOCTb INMPUOBUIM MO TOJaM NEATEILHOCTH MPEINPHATHS, ONpPEASIUTDH
OKHJaeMyIo IpUOBLIb A7t 6-T0 roja AesTeabHOCTH. CenaTh YepTex.
2. IlocTpouth anropuT™ JUisi YTOYHEHHS] KOPHS YpaBHEHHUS: x*+5x-1=0 Ha otpeske [0,1] meronom
MIPOCTOM UTepaunu ¢ ToyHocThio €=0,1.
Bnaners HaBbIKaMu pabOThI C COBPEMEHHBIMHU 3ajaHus Ha pelIeHue 3a1a4 U3 MpoecCHOHATBHON 00IacTi
MIPOrpaMMHBIMH CPEACTBAMHU pacuera u 1. Heo6x0 Mo apeH10BaTh 000pYA0BaHHE CO CTOMMOCTBIO r0o/10B0#t ape st 4000008. Iepen
COBEpPILIEHCTBOBAHMSI TEXHOJOTHUECKUX MOANMCAHUEM JIOTOBOpa HEOOXOANMO HCCIIE0BAaTh BOZMOXHOCTh BBIX0Ja 000PYIOBAHHS U3 CTPOSI
MpPOLIECCOB; paHbllle YKa3aHHOTO B IOTOBOpe cpoka. VIMeroTcs AaHHbIE 0 MHTEpBaIaM 3Ha4eHUI 0XKugaeMoit
METOAAaMH aHaJu3a (PU3NIECKHUX SABICHUNA | SKOHOMUHU M TOZOBOTO 00BEMa IIPOU3BOJICTBA
B TEXHHYECKUX YCTPOICTBAX U CHCTEMAax
3HaTh SJIEMEHTHI HauepTaTeIbHOM reoMerpur 1 | IlepeueHs TEOPETHUECKUX BOIPOCOB K DK3aMEHY: IIpoexTrpoBanue

KOMITBIOTEPHOI! rpauKu, IpOrpaMMHEIE
CpeICcTBa KOMITBIOTEPHOM rpaduKn
OCHOBHBIC MECTOIbI paC‘IéTOB OCHOBHBIX
KOHCTPYKIIMOHHBIX Y3J10B;

ITpuHIUIIBI TPOEKTUPOBAHHS.
[IpoekTHas ZOKYMEHTAIHS
[TpuHIMI BEITOTHEHNST B TpaQUUECKOM pedaKTope paspe3a pyTepoBKH JeIaan

BOS}IyHJHOG OXJIAXKJACHHUE JICTAAN: HA3HAYCHNUE, KOHCTPYKTUBHOC UCIIOJTHCHUEC

JOMEHHBIX Neyei




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHITNH IPOrpaMMBbl
OCHOBHBIE METO/IbI HCCIIEI0BAHUH, OnucaTh METOAMKY pacueTa KOJIUYeCTBA OTHEYMOPHBIX U3JECIUN B JICIAAN.
WCIIOJIb3YEMBIX B IPOEKTUPOBAHUU OnucaTh METOABI UCCIICOBAHUS MIPU MPOCKTUPOBAHUH TIOMEHHBIX Medeit
JIOMEHHBIX Ieueil
YMmets BBITIOJHATH POU3BOICTBEHHBIE U [IpumepHbIe MpaKTHUECKUE 3aaHus A1 dK3aMeHa!
TEXHOJIOTHUECKHE PacUeThI Paccuntarh KOMHMUYECTBO MPSAMBIX M KIMHOBBIX U3JIEJIUHA HOPMATbHOMN IJTUHBI B KOJIbIIE HIAMOTHOM
paboTaTh ¢ COBpEMEHHBIMU KJIQJAKU C BHYTPEHHUM JUAMETPOM 8,5 M.
IIPOrpaMMHBIMH CPEACTBAMHU pacuera BrBINONHUTE 3CKU3 U pacCYUTATh KOJIMYECTBO BEPTUKAIBHBIX U JUIMHY TOPU30HTAIBHBIX
Pa3IMIHBIX KOHCTPYKIHHA rpaUTHPOBaHHAIX OJIOKOB B jemany ¢ dy=12,8 m.
PaccuntaTh KOMMYECTBO MYJUTHTOBBIX U3LCIUHA U IIHHY Mepu()EepUHHBIX YTICPOTUCTEIX OJIOKOB B
HEYETHOM pAly KOMOMHMpPOBaHHOM nemany ¢ dg=12,8 M
Paccumntath pazmepsl 3aMKOBOTO 6JI0Ka B YTTIEPOJUCTON KJIajaKe CTeH ropHa =10Mm.
BBIMONMHUTE 3CKU3 TOJICTOCTEHHOIO pacmnapa quaMeTpoM 11,3 M U paccyuTaTh KOJIMYECTBO NMPSIMBIX U
KIIMHOBBIX M3 HOPMAJIbHOH JITMHBI BO BHYTPEHHEM KOJIBIIE.
Bnanets 3JIeMEHTHI HauepTaTeslbHON reoMeTpuu U | IlpumepHble npakTHUeCKue 3a1aHus Ul SK3aMeHa:
KOMITBIOTEPHOH Ipaduku, NpOrpaMMHBIE | BBINIOIHUTE 3CKU3 IBYXKOJIBLEBON YIIIEPOAUCTON KKK B paiioHe 3ymIda 1 paccuuTaTh KOJINUECTBO
CpEICTBa KOMIBIOTEPHOH rpaduKu YITIEPOIUCTHIX OJIOKOB B HAPYKHOM KoJIblle eciu dg = 12,3 M.
OCHOBHBIE METOJZIbI PAcuy€TOB OCHOBHBIX | BBIMOTHUTH 3CKHU3 HEOXJIAXKIaeMOM YaCTH BBICOTON 4 M TOJICTOCTEHHOM MIAXTHI U PACCUUTATh
KOHCTPYKLIMOHHBIX Y3JIOB; KOJMYECTBO MPSIMBIX MOTYTOPHBIX IAMOTHBIX U3JIEJIUH BO BHYTPEHHEM KOJIbIIE KJIAJKHU,
OCHOBHBIE ~ METOJBl  MCCIEAOBAaHUM, | PACIIONOKEHHOM B CEPEIMHE JAHHOTO y4acTKa, €CJIM HApYKHbII AMaMeTp BEPXHETro Kojbla paBeH 7,4
UCHOJB3YEMBIX B INPOEKTUPOBAHUM | M, a HHKHEro — 7,8 M.
JIOMEHHOTO 000pYIOBaHHS
3Hatb BBIIIOJIHATh TIPOU3BOJICTBEHHBIE u | IlepedeHp TEOPETHUECKHUX BOMPOCOB K IK3aMEHY: O6opynoBanue
TEXHOJIOTMYECKHUE PaCUEThI [IpuHIMIIBI TPOEKTUPOBAHUSL. COBPEMEHHBIX
pabortathb c COBpeMEHHbIMH | [IpoekTHas TOKyMeHTalus JIOMEHHBIX LIEXOB
MPOTPAMMHBIMU ~ CPEICTBAMH ~ pacdera | [IpHHIMI BEITOTHEHUsT B rpad)MIeckoM pelakTope pa3pesa GyTepoBKH JICIIa i
pa3uIHOr0 00OpYIOBaHUS JOMCHHHIX | Bo3mymrHoe oxiaxIeHHe Jenaay: HasHaueHne, KOHCTPYKTUBHOE UCTIOTHEHHE
[IEXOB OmnmcaTs METOIMKY pacyeTa KOJIMYeCTBA OTHEYNOPHBIX U3/IENINH B JICTIAH.
OnucaTth METOABI UCCIICIOBAHUS IIPU MPOCKTUPOBAHUH TIOMEHHBIX TeUei
OnucaTh METOAMKY BBIOOpA pazMepoB OYHKEPOB.
OmnmcaTe METOIUKY OTIPEACICHUS TaOaPUTOB ra3009HCTHBIX YCTPOHCTBIO
UreHue cxeMbl IOMEHHOI'O LIEXa
UreHne CXeMbI CHCTEMbI Ta3009NTKH
UreHue cXeMbl CHCTEMBI IIUXTOIMOAaYl
YMmeth HaBBIKAMU paboOTBl C COBpPeMEHHBIMH | [IpuMepHBIE MpakTHYECKUE 3aJaHus A dK3aMeHa:

MPOTrPaMMHBIMH CpeIcTBaMHu
HOJArOTOBKH KOHCTPYKTOPCKOM
JIOKyMEHTAaIHH,

-Ha4aJIbHBIMH HaBBIKAMH KOMITBIOTEPHON
rpaduKu

Paccuurtarh KOJIMYECTBO MPSIMBIX U KIIMHOBBIX U3/I€MIl HOPMaJIbHOM JJIMHBI B KOJIbIIE IIaMOTHOM
KJIQJKU C BHYTPEHHUM JUaMETpoM 8,5 M.

BrINoNHUTE 3CKU3 U pacCYUTATh KOJIHMYECTBO BEPTUKAIBHBIX U JUIMHY TOPU30HTAIbHBIX
rpaduTHPOBaHHAIX 010KOB B semany ¢ dy=12,8 m.

PaccunTaTh KOJIMYECTBO MYJUTHTOBBIX U3ACIHIA U JUTHHY NTepr(EepUHHBIX YTIEPOIUCTHIX OJOKOB B




CTpyKTYpHBIit [Inanupyembie pe3ynbTaThl 00yUCHUsI OLeHOYHBIE CPEACTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30oBaTenbHON
KOMIETEHIIUH IPOrPaMMBI
HE4ETHOM psly KOMOMHMpOBaHHOM nemanm ¢ dy=12,8 M
Paccuurath pazmepsl 3aMKOBOT'O 0JIOKA B YIJIEPOANCTON KiIajKe CTeH ropHa =10m.
BEINONIHUTE 3CKH3 TOJICTOCTEHHOTO pacrapa quaMeTpoM 11,3 M 1 paccuuTaTh KOIMIECTBO HPSIMBIX U
KIMHOBBIX W3AENUH HOPMAIBHOH AJIMHEI BO BHYTPEHHEM KOJIbLIE.
PaccunTaTh JUIMHY KOHBEHEPHOTO CKHIIOBOTO NOABEMHHUKA 10 HCXOIHBIM JaHHBIM
PaccunTaTh rabapuThl CyXOro NBIICYIOBUTENS. IO HCXOAHBIM JaHHBIM
Bramets HaBBIKaMHU pabOThI C COBPEMEHHBIMH [TprMepHBIe MPaKTHYECKHE 3aaHus UL SK3aMeHa!
IPOTPaMMHBIMH CPEICTBAMH BEINONIHUTE 5CKH3 IBYXKOJBLEBOI yIiepoaucTOl KIaaKu B paifoHe 3yMIi(pa H pacCUuTaTh KOJIUIECTBO
HOATOTOBKU KOHCTPYKTOPCKO YTTIEPOIHCTHIX OTOKOB B HAPYKHOM KoJblle eciu dg, = 12,3 M.
JOKYMEHTAIHH, BBINONTHUTB 3CKH3 HEOXJIaXKJaEMOIl YaCTH BBICOTOM 4 M TOJICTOCTCHHOM MIAXTHI U PACCYUTATh
-Ha4aJbHBIMH HaBBIKAMU KOMIIBIOTEPHOM | KOJWYECTBO MPSIMBIX MOJIYTOPHBIX IIAMOTHBIX U3/IEIHI BO BHYTPEHHEM KOJIbLIE KIIAJIKH,
rpaduku PacIoIoKEHHOM B CEpPEAMHE JaHHOTO YYacTKa, €CIIM Hapy»KHBIH AaMeTp BEpXHEro Kosblia paBeH 7,4
M, a HUXKHEro — 7,8 M.
HauepTuth cucteMy IIMXTOMNOAAYH.
HauepTuTh cCHCTEMY ra3004HCTKH
3HaTh - OCHOBHBIE  METOABl  HcciemoBaHuil, | HaliTu McTOYHNKH conepikaline aHaIUTHUECKY0 HH(POPMaIHIO 10 3aJlaHHON TeMe. M3yuuts ee, [TpousBoxacTBEHHAS -
UCIIOJIB3YEMbIX B npouecce | 0000IHUTh, TPOAHATU3UPOBATH, COCTABUTH OTYET MpaKTHKA IO
HPOM3BOJCTBA YEPHBIX METAILIOB; YT0 BXOAHUT B MOHSATHE POM3BOICTBCHHBIX (PYHKIHH, TPHBECTH MPUMEPHI MOJTYYSHHIO
| TOHSTHE IPON3BOICTBEHHBIX DYHKIHIT [TonsATHE HCCIETOBAHUS, IPUBECTH IPUMEPHI HCCIICIOBAHNH B TEXHOJIOTMUESCKUX TPOIIECcax npodecCHOHATBHBIX
YMmeTh - BBIIIOJIHSATh HPOHU3BOICTBEHHbIE u | OCHOBBI OTIBITHO-3KCIIEPUMEHTATBLHON PabOTHI MPH MOJTOTOBKE OTUETA YMeHUH 1 onbITa .
TEXHOJIOTUYECKHE PACUETHI; TloHATHE TEXHONOTHYECKHX pacueroB. IIpaBia paGOTEI ¢ NPOrpaMMHBIMH CpEICTBaMH pacuera. | MPO(eccHOHaIbHOM
- paGoTaTh c coBpemenHpIMHE | [IOHATHE pacueTHO-TEOPETHIECKHX PabOT ACATCIHHOCTH
IPOrpaMMHBIMH CPEICTBAMH PACUETa; Hatp pacmmudposky noHsturo TOII. Ykaszare pannoHanpHble 3HaueHHs TOIl IS TEXHONIOTHYECKHX
L OJIepXKUBATh  3adHHBIE  3HAYeHus | IPOLECCOB POU3BOJCTBA YEPHBIX METAILIOB
TEXHOIOTMYECKUX 1aPAMETPOB Vka3aTh NPUHLMIIBI YIPABJICHUS TEXHOJOIMYECKMMH IpOLIeCCAaMU U TMOAJCP)KaHUs 3HAYCHUI
TEXHOJIOTUYECKUX MApaMEeTPOB Ha 33JaHHOM YPOBHE
Branets -HaBBIKAMH paboTel C coBpeMeHHBIME | [IOHATHE TeXHOTOTHYECKUX pacueToB. [IpaBuina paGoTsl ¢ MPOrpaMMHBIMU CPEACTBAMHU PacyeTa.
IPOrpaMMHBIMH ~ CPEICTBAMH ~ pacdera | IlepedrcanTs MeTo bl YHCIOBON U CTATHCTHIECKOH 00paboTKM MOKa3aTeNnel TEXHOTOIHIECKHUX
TEXHOJIOTUYECKUX MPOLIECCOB, HPOLIECCOB.
—MeTOHOHOFHeﬁ HAay4YHOr0 TMO3HAHHUSA U [Tonsitue HAYy4YHOr0O MO3HaHMs, IMpaBuja IJIaHUPOBAHUA, IPOBEACHUA SKCIICPUMEHTOB, O6pa6OTKI/I
MaTEMATUYECKUM anmaparoM | OKCIICPUMCHTAIbHBIX TaHHBIX
TUIAHUPOBAHUS JKCIIEpPUMEHTA "
00pabOTKHN OTIBITHBIX JTAHHBIX
IMK-4roToBHOCTHI0 HCIOJIL30BATH OCHOBHBIE MOHATHS, 3aKOHbI U MO/IeJIH TEPMOIUHAMHKH, XUMMUYECKOH KHHETHKH, TIEPEHOCA TEIJIa U MacChl
3HaTh OCHOBHBIE 3aKOHBI TEPMOJAUHAMHUKH; Hepeuens meopemuueckux 60npocos K IK3ameny Dusnka

CJICACTBHA U3 OTHUX 3aKOHOB,

(hU3MYECKyI0 CYINIHOCTh SBICHUH U

1 kypc




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

MPOLIECCOB, POUCXOAAININX B IpoIeccax
TEpMOJMHAMUKH, MepeHoca Temia H
MacChl;

(hU3MKO-MaTEMaTHIECKUH ammapar,
MPUMEHSIOIUICS IS OMCAHUS 3aKOHOB
TEepMOJMHAMUKHY;

METOJBl aHAIW3a W MOAEIHPOBAHUS
CJIOKHBIX (PH3NYECKHUX MPOIIECCOB;
METOJIBI U TIOIXO/IbI K TEOPETUUECKOMY U
JKCIIEPUMEHTAIILHOMY  HCCIIEIOBAHHIO,
NpUMEHsIEMbIE B TEPMOIMHAMHUKE

1. Kunemartuka noctynareiabHOro aBmxkeHus. Cucrema orcuera. [loHsTue paguyc-BekTopa, cpenHeil u
MT'HOBEHHOI CKOPOCTHU M YCKOPEHHSI.

2. ObparHas 3a1a4a MexaHUKH. HaxoxeHre nepeMenieHns Tejla 1 IpOHJeHHOTO ImyTr. HagansHbie
YCIIOBHS.

3. JIBIKeHHE TI0 OKPYKHOCTH. YTOII IIOBOPOTA, YTIOBAsI CKOPOCTh H YIIIOBOE ycKopeHHe. CBs3b
YTJIOBBIX Y TMHEHHBIX BETHYHUH.

4. KpuBomnmHeiiHOe nBmKeHNE. TaHTeHIMaIbHOEe U HOpMaJbHOE yekoperue. [lomHoe yckopenue. Yromn
MEXKIy CKOPOCTBIO M YCKOPEHHEM.

5. Ilonstre cuisl U Maccsl Tena. [Ipunmun cyneprnosunuu. 3akoHsl HeroToHa.

6. mmynbc Tena. OCHOBHON 3aKOH JTUHAMUKU ITOCTYIATEIbHOTO ABIDKEHUS. [[puMeHeHne 0CHOBHOTO
3aKOHA TUHAMUKH.

7. MOMEHT UMITy/IbCca 1 MOMEHT CUJIBI OTHOCHTEIBHO TOUKH. OCHOBHOE ypaBHEHHE JUHAMUKHU
BpalaTeIbHOTO IBUKECHUS.

8. BpaiieHre BOKpyT HEMOABMKHOW 0ocH. MOMEHT HHEPIMK MaTepHaIbHON TOUKU M TBEPJOTO Tela.
9. Pacuer MOMEHTOB HHEpLMH NPOCThIX Ten. Teopema IllTeiinepa.

10. 3aKOHBI COXpaHEHMsI B MEXaHUKE. 3aMKHYTasl CHCTEMA. 3aKOH COXPaHEHUSI UMITYJIbCa.

11. Mexannueckas pabora. KuHetnueckas 3Heprus OCTyNaTeIbHOTO ABMXEHUs. Teopema o
KHHETHYECKON SHEPTHUH.

12. 3akoHBI COXpaHEHHs IPU BpallaTeIbHOM ABIKEHNH. KuHeTndeckast 3Heprus BpaIaTellbHOro
JIBIDKEHUS. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

13. KoncepBaTtuBHbie cuibl. [loTeHnnanbpHas 3Heprus. 3aKOH COXPAHEHHUS TOTHOM MEXaHUYECKOH
SHEPTHUH.

14. l'apMoHuueckue Konebanus. YpaBHEHHE rapMOHMYECKHUX KoJieOaHWi. AMITIMTY/a, 4acToTa U
HavanpHas ¢asa.

15. DHeprus rapMOHHYECKHX KojieOaHuit. MaTteMaTnyeckuil ¥ GU3NICCKUIA MasITHUKH.

16. DnexTpocTaruyeckoe mnose. DIEKTPUUECKU 3apsia U ero cBoiicra. 3akoH Kynona.

17. Hanpsk€HHOCTB 3JIEKTpOCcTaTHYeCKOro Noist. [IpuHIun cynepno3unyy st JTUCKPETHOTO U
HETPEPBIBHOTO paclpeeeHus 3apsoB.

18. PaboTa 311eKTpOoCTaTHIECKOrOo OIS 10 IEPEMEICHHIO 3apsiaa. DHEPTrHs B3aUMOICHCTBHS 3apsI0B.
IMorenmuan mos.

19. T'eomeTpuueckoe onucaHue deKTpuueckoro noist. Teopema [Maycca u Teopema 0 HUPKYIALUT
HaNpPSKEHHOCTH JIEKTPOCTATHIECKOTO TTOJIS.

20. Konpencaropsl. [TonsaTHe 371eKTpoéMKOCTH. EMKOCTB M10CKOr0 KOHAEHCaTOpA.

21. CoenrHeHNE KOHIEHCATOPOB. DHEPTHS 3apsHKEHHOTO KOHICHCATOPA.

22. TTocTOSTHHBIN 3NEKTPUIECKH TOK. 3akoH OMa JiJIsl OJJHOPOTHOTO ydacTKa mend. ConpoTHBIIEHHE.
CoennHeHNE CONMPOTHBIICHHUH.

23. CtopoHHHE CHIIBI. DJIEKTPOABIIKYIAs cuia. 3akoH OMa ik HEOTHOPOJIHOTO yJIacTKa IeTH 1 JIIs
3aMKHYTOMH LIeTH.

24. Pa3serBuennsle nenu. [Ipasmna Kupxroda.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

25. Pabora 31eKTpHUeCKOro Toka. MomHoCTh Toka. 3akoH Jxxoyinsa-JleHna.

26. Enunas npupoja 31eKTpuieckoro 1 MarautHoro nojeil. Cuna Jlopenna. Cuna Ammnepa.

27. MarauTHOE TI0JIe IBIXKYIIerocs 3apsaa. [[puHIMIT Cynepro3uuyu MaTHAUTHBIX TTOJIeH. 3aKoH
BroCagapa.

28. 'eomeTpudecKoe ONMCAaHNE MAarHUTHOTO 1011 [T0TOK M UpKy sy BEKTOpa MarHUTHOM
WHYKIUH.

29. 3akoH anekTpomarauTHON HHAYKMK @apanes. [Ipasuio Jlenta.

30. ABnenne camonHAYKINH. HIYKTHBHOCTE. Pacuer MHIyKTHBHOCTH OECKOHEYHOTO COJICHOUIA.
C—)Hepma MAar"avTHOI'O ITOJISA

2 kype

1. TepmoguHaMUUECKUI U CTATUCTUYECKHH CIIOCOOB! ONTMCAHUS MakpocucTeM. Moiens ueaabHOro
rasa. YpaBHEHHE COCTOSHUS UEaIbHOTO rasa.

2. Ilonsrtue creneneii cB0OOABI MOJEKyIIBL. TeopeMa 0 paBHOPACHPEIEICHHN SHEPTUH 10 CTEHECHAM
CBOOOJIEL.

3. BHyTpeHH:s 9Heprust Kak (yHKIMA COCTOSIHUS cucteMbl. [lepBoe Havano TepMOIUHAMUKH.

4. Pabora xak QyHKIu mporecca. M3oxopudaeckuii, H300apuaecKuii 1 N30TEPMUICCKUN TPOIIECCHI.
5. ITonsTre TeruroeMKocTH. TEI0eMKOCTh IPH H30XOPHIECKOM M N300apHIeCcKOM Iporeccax.
IMocrosiHHas aguabaTel. ArHabaTHISCKUiA TIPOIIECC.

6. Bropoe Hauaio tepmonnHamuku. @opmynuposku Kinaysuyca n KensBuna.

7. Huknuaeckuii mporece. Koadduinent nonesnoro neiictBus TemnoBoit Mammuubl. [ukn Kapro.
8. [IpobemMa HEOOPATUMOCTH TETIIIOBBIX MPOIIECCOB. DHTPOIHS CUCTEMBI U ee cBolcTBa. Teopema
Hepncra.

9. OCHOBHBIE XapaKTEPUCTUKH 3JIEKTPOMArHUTHOHN BOIHBL. 11Ikana 3eKTpOMarHUTHBIX BOJIH.
Oco0eHHOCTH ONTHYECKOTO JHATIa30Ha.

10. MaTepdepenmms cBeToBEIX BoIH. KorepenTHoCcTh. OmbIT FOHTa.

11. Ontuueckas pa3HOCTH X0/1a. Y CIIOBUSI MAaKCHMyMa U MUHHMYMa IIpH HHTEp(hEpeHINH.

12. MaTepdepeHmus B TOHKAX IUIEHKAX.

13. Asnenue qudpakmun. Judpaxmus OpeHens Ha KPYrJIoM oTBepcTH. 30HBI OpeHens.

14. Indpakiusa Opaynrodepa Ha y3KOH NPSIMOIUHEHHON IIenu.

15. IndpakunoHHas pemeTKa.

16. EcTecTBeHHBII 1 TOISIPU30BaHHBIN CBET. 3akoH Mamoca.

17. TenmoBoe nuznydenue tena. 3akoH Ctedana-bonsimana. 3akoH cMmenienns Buna. ['unoresa [Tnanka.

18. ®oroadext. 3akonsr CromeroBa. Popmyrna DUHIITEHHA.

19. ®oronsl. JlaBnenne cBeta. KopimycKynsipHO-BOJIHOBOM Tyallu3M CBETa.

20. Paccessane ¢otona Ha cBoOOIHOM 351ekTpoHe. Popmyna Komnrona.

21. BonHoBbI€ cBoMicTBa yacTull. [nnHa BosiHbI e bpoiins. DkcnepuMeHTaabHble TOATBEPKASHUS
runoressl ae bpoits.
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22. Ipunuun HeonpenenenHoctH. CooTHolIeHNe HeomnpenenaenHoctel [ elizenbepra. OcobeHHOCTH
Ipoliecca U3MEpPEHUsl B KBAaHTOBOM MeXaHHUKe.

23. IInanerapHas Mozaens atoMa. [Toctynatel bopa. KBaHTOBaHME SHEPTHH BOIOPOIOIION0OHON
CHCTEMBI.

24. Nzmy4yenne BoIopoaonoo0HbIX cucteM. CrieKTpansHbIe cepun aToMa Bogopoaa. Obo0menHast
thopmyna bamemepa.

25. SIBnenue pamuoakTuBHOCTH. OCHOBHOM 3aKOH pagHoaKkTUBHOTO pacnana. [locrosiHHAs pacmasa.
[lepuon nonypacnana.

26. CocTaB 1 XapaKTepUCTHKHU aTOMHOTO sinpa. KanensHas moaens. Pasmep siapa.

27. Macca u 3Heprust CBSI31 aTOMHOTI'0 siipa. 3aBUCUMOCTbH YAEIbHOM SHEPIUs CBSI3U OT MacCoOBOIO
yucna. O0o0YeYHast MOJIENb sIApa.

28. SlnepHble peakuuu. DHEPrusl peakiuy. Peaknuu neneHus U cUHTE3a sSaep.

YMmerb

NPUMEHSTh  (DU3UUECKHE 3aKOHBl U
(u3MKO-MaTeMaTHYECKUIl anmapar Ipu

pelieHnn 3amaq B obnactu
TEePMOJIMHAMUKH;

nproOpeTaTh 3HAHUS B 00NaCTH (QU3UKH,
NpHMEHUMEIE UL penreHns
WHXXCHEPHBIX 3a/1a4;

KOPPEKTHO BBIPaXXaTh "
apryMEeHTHPOBAHHO 00O0CHOBBIBATh

MTOJIOKEHUS MpeAMETHOM obiacti
3HAHUS.
M3MEPATh GU3NUYECKNE BETMUNHBI.

Hpumepnorit nepevens npaxmuuecKkux 3a0anuil 015 IK3AMEHA

1 kypce

- _ 2\: ry
31. JIBmkeHHe MaTepUaIbHOW TOYKH 3a/IaHO YPaBHEHUEM r(t) = (A+Bt7)i+Ct] ,rme A=10 m, B=-5

2 N L V), a) M
M/c , C=10 m/c. Haiit 1t MoMeHTa BpeMeHH t=1 ¢ , BBIYUCIUTh MOJIYJIb CKOPOCTH ' ',

a‘
a a
MOy YCKOPEHHUS ‘ , TAHTCHIINAJIbHOE YCKOPEHHE ¢ , HOpPMAIBHOE YCKOpEeHHue " .
., -1 9
32. Koeco Bparaercs ¢ yactotoit N=5C". [Tox neficTBrEM CHJI TPSHHUST OHO OCTAHOBHJIOCH Yepes3

At =1vun Omnpexnenuts yrioBoe yckopenue ¢ u uucino N 060poToB, KOTOpoe clienaeT Kojeco 3a
3TO BpeMs.

33. Bpycok mMaccoii 2 KT CKOJB3UT 10 TOPH30HTATBFHON IOBEPXHOCTH MO IeHCTBHEM rpy3a Maccoit 0,5
KT, IPUKPETUICHHOTO K KOHITYy HEePacTsDKUMON HUTH, IEPEKUHYTOH depe3 HeloIBUKHBIH OJIOK.
Koapduuuent tpenust 6pycka o nosepxsocts 0,1. HaiiTi yckopeHue IBYKEHHUS TeNa U CHITY
HaTsOKEeHHUs HUTH. MaccaMu OJIoKa U HUTH, a TaK)Ke TPEHHEM B OJIOKe IpeHeOpeys.

34. Ompenenuth MOMEHT HHEPIIMH TOHKOTO OJJHOPOIHOTO CTEPXKHS HmuHHOM |= 30 cm u maccoit m= 100
T OTHOCHUTENBHO OCH, TIEPIICHIUKYIIAPHON CTEPIKHIO M MMPOXOSIIEH Yepe3 TOUKY, OTCTOSIIYIO OT
KOHI[a CTep KHsI Ha 1/3 ero AMuHBIL.

35. Ilapuk maccoit m= 100 r ynain ¢ BeicoThl h=2,5 M Ha TOPH30HTAIBHYIO IUTUTY, Macca KOTOPOit
MHOTO OOJIBIIIE MAacCChI IAPHKA, H OTCKOYMII OT Hee BBepX. Cuntas yaap abCoIIOTHO yIIPYTUM,
OIPENENNUTh UMITYJIBC P, IOJyUYEHHBIH IIUTOMH.

36. BepTukajabHO pacroNokKEeHHbIH OTHOPOIHBIN cTepkeHb Macchl M = 1 kr u anuHsl | = 1 M MoxeT
BpalaThCsl BOKPYT CBOEr0 BEPXHETo KOHIA. B HIDKHUI KOHEI CTepKHs MoInana, 3aCTpsB,
TOPHU30HTAIBHO JIeTeBIIas Iyt Macckl M = 10 1, B pe3yapTaTe Yero CTepKEeHb OTKIOHMIICS Ha yToJl
o= 15. Cunrass m<<M, HaliTH CKOPOCTH JIETEBIIEH ITyJIN

37. Onpenenuth HAPsHXKEHHOCTD AJIEKTPOCTATHYECKOTO T0JIsl E B 1IeHTpe KBajjpaTa co CTOPOHOI a, eciu
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38.

39.

40.

41.

B TPEX BEpILIMHAX KBaJpaTa HAXOAATCS OJMHAKOBBIC TOYEYHBIE 3apsiIbl (

ToHKast HUTh COTHYTA B ITOJIyOKPYXXHOCTb M 3apsDKEHa TaK, 4TO AJIEKTPHUYECKUI 3apsi]] pABHOMEPHO
pacnpezneneH 1o ee qiuuHe. KakoB pagnyc 3TOH MOIYOKPYKHOCTH, €CJIH U3BECTHO, YTO B LICHTPE e¢
KPUBHU3HBI HAaNlpsDKeHHOCTH ol 10 kB/M, a motenmuan 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusiesust R1=10 Om, R2=20 Om u R=5,0 Om. BayTpennune
COIPOTHBIICHUS HCTOYHUKOB IIpeHeOpexxuMo Maibl. Onpenenure: 1) 3HaueHUE M HalpaBJIeHHE TOKA
Yepes CONPOTUBICHNE R; 2) TEIIIOBYI0 MOIHOCTD, KOTOpasi BBIAEIACTCS Ha CONPOTHUBICHNH R.?

R;
£7
—

R,
|DE| I I—ll  d
1
1
R

Kakum 10mKkHO OBITE cCOnpoTHBICHKE R 3nekTpryeckoil enn, n300pakxeHHOM Ha PUCYHKE, YTOOBI
TOK, TeKYIIUi 1o HeMy Obu1 paBeH [=0,5 A, ecmn C=5 mx®, U=200 B, gacToTa mepeMeHHOT0 TOKa
v=100 I'rt?

C R

I 1 [ |
11 L |

—— |
Tox I=100A Teuyet o TOHKOMY POBOAHUKY, H30THYTOMY TaK, Kak IIOKa3aHO Ha pucyHke. Haiitu
nHAYKIMI0 B MarauTHOTO 01 B TouKe O KOHTYpa, €CIM PaJIyC U30THYTOH YaCTH MPOBOJHHUKA
R=0,1 m, a ctopona kBagpara a=0,2 m

a
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42,

43.

44,

45,

37.

38.

39.

40.

41,

42,

43.

44,

Mo nByM mapaiienbHbIM MPSIMBIM OPOBOAAM IIHHOM | = 1 M KXkl TEKYT OJJMHAKOBBIC TOKH.
Paccrostaue d Mexxny npoBogamu paBro 1 cM. Toku B3aumozpeiicTBytot ¢ cunoit F = 1 MH. Haiitu
cmry Toka | B mpoBomax

Karymxka cocrout u3 N = 75 BUTKOB U uMeeT conpotuBieHrne R=9 OMm. MarHuTHBIiH TOTOK Yepes ee
ToTIepevHoe cedeHne MerseTcs mo 3akony @ = kt , rne k= 1,2 MmB6/c. Onpenenure: a) 3.1.c.
MHIYKIUH, BOSHUKAIOUIYIO B 3TOM KOHTYpE; 0) CIly HHIYKIIMOHHOTO TOKA; B) 3apsij, KOTOPBIA
MPOTEYET MO KOHTYPY 3a MEpBbIe 9 ¢ N3MEHEHHS OIS

DneKTpoH, yckopeHHbIH HanpspkerrneM U=200 B, BnetaeT B 0THOPOIHOE MarHUTHOE TIOJIE C
uaaykiuei B=0,7-10-4 Tn nepneHIuKyISpHO CUIOBBIM JIMHUAM. HalfTu paguyc okpyXHOCTH, 110
KOTOPOH IBMXKETCS 3JIEKTPOH B MATHUTHOM IIOJI€ U TIEPHOJ €r0 BpaIlleHuUsI.

WunykruBHocTh L kaTymiku (6e3 cepaeunuka) pasHa 0,1 mI'H. Ilpu kakoii cuie Toka | sneprus W
MarHuTHOTro noist paBHa 100 mxJ[x

2 kype

Omnpenenuts cpeHee 3HAYCHNE MOTHOW KHHETHYECKOH YHEPTHH OTHOW MOJICKYJIBI T'eITHS,
KHCIIOpOJia U BOJSHOTO napa npu temnepatype T=400K.

Bonopoxn maccoit m=100 1 6511 H300apHO HATPET TaK, YTO OOBEM €T0 YBEIUIHIICS B N=3 pa3a, 3aTeM
BOJIOPOJ OBII N30XOPHO OXJIAXKICH TaK, YTO €0 JaBJICHNEe YMEHBIIMIOCH B N=3 pa3a. Haiitu

m3MeHeHne A S SHTPOIMHU B X0/1e YKA3aHHBIX IPOLIECCOB.

Kakas paboTa A coBepmiaercs pu H30TEPMHUUECKOM paclUIMpPEeHHH BOAOPOJia Maccoi M=5 T, B3ATOTrO
npu Temrepatype T=290 K, eciu 06bem raza yBennauBaercs B TpH pasza?

A30T HarpeBajcs IpH MOCTOSTHHOM JAaBieHHH. EMy Ob110 coobmieHo konudecTBo TertoTsl Q = 21
k/Ix. Onpenenuts paboTy A, KOTOPYIO COBEPIIHII IIPH 3TOM Ta3,  uaMeHeHne AU ero BHyTpeHHEH
SHEPTHH.

WneanbHas TeruioBas MammHa padoTaeT ro mukiry KapHo. Temneparypa temnoornarauka T,= 500
K, Temniepatypa teronpuemuuka T,= 250 K. Onpenenuts Tepmudeckuit KIT/[ 1) nukia, a Takxke
paboty A; pabodero BeuiecTBa IPU H30TEPMHUUECKOM PACHINPEHHH, €CITU ITPHU H30TEPMUUYECKOM
cxKaTHM coBepieHa padora A, = 70 [Ix

PaccTosiHre MeX Ty ABYMs KOTE€pEHTHBIMU HCTOUYHHKaMH cBeTa(A=0,5 Mxm) paBHO d=0,1 MM.
Paccrosinne mexy uHTep(hEepEeHIIMOHHBIMU MT0JIOCAMHU Ha 3KpaHe B CPEAHEH YacTH
nHTEepPEPEeHIIMOHHOM KapTHHHI paBHO Ax=1,0 cM. OnpeaenuTs pacCTOSHNE OT HCTOYHUKOB JI0
JKpaHa

IInockoBbIMyKIast TMH3A BEITYKIOH CTOPOHOM JEXKUT HA CTEKIISIHHOM ITacTHHKE. B oTpakeHHOM
cBeTe ¢ AIMHOU BOMHBI A = 0,6 MKM Habro1aeTcst nHTepdepeHnnonHas KapTiuHa. Caurasi, 4To
panuychl HHTEp(EPEHINOHHBIX KOJIEI I MHOTO MEHBIIE paJiiyca KpUBU3HBI JIMH3EI R=1,2 M,
OTIpeJIeINTE: a) TOJIIMHY CJI0sl BO3yXa TaMm, IJie BUIHO IIepBOE cBeTIoe Koublo HploToHa, 0)
paanyc nepBoro Konibla

Mexay AByMsI IIIOCKOTIapaUIEIbHBIMH CTEKJITHHBIME IIIACTHHKAMHM MOJIOXKIIIN 09€Hb TOHKYIO
MIPOBOJIOYKY, PACTIONIOKEHHYIO MapajlIeIbHO JIMHUU CONPUKOCHOBEHHUS TNIACTHHOK M HAXOISAIIYIOCS
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Ha pacctostHuu L=75 MM ot Hee. B orpaxkeHHOM cBeTe ¢ AIMHOM BOJIHBI A=0,5 MKM Ha BEepXHEil
IUIACTUHKE BUJIHBI HHTEP(QEPEHIIOHHBIE TT0JI0CHl. OnpeaenuTe AuaMeTp OIepeYHOro CeUeHus
MPOBOJIOYKH, €CITH HAa NPOTSHKEHUH @ = 30 MM HacHHMTHIBAeTCS m = 16 CBETIBIX 1OJIOC

45. Ha mens mmpunoit a = 0,05 MM magaeT HOpMaIbHO MOHOXPOMATHIECKUN CBET C IJIMHOM BOJHEBI A =
0,6 mxM. OnpefenuTs Yyromi (¢ MeXay NepBoHauaIbHBIM HalpaBIeHUEM ITyyKa CBeTa 1
HaNpaBJIeHUEM Ha YETBEPTYIO TEMHYIO NU(PAKIIMOHHYIO TOJIOCY

46. JludppakunoHHAs pemieTka yCTaHOBIEeHa Ha paccTosHiH 80 cM oT 3KkpaHa. Ha pemerky magaer
MOHOXPOMaTHYECKHH CBET ¢ ANIHOM BomHEI 0,65 MkM. Ha skpaHe paccTosHIEe MEXITy
MaKCHMyMaMH TIEPBOTO ¥ BTOPOTO MOpsiika paBHO 5,2 cM. CKOJIBKO BCEro MaKCHMyMOB 00pasyeT
9Ta AU PaKIMOHHAS penieTka?

47. YepHoe Teno Harpenu ot Temnepatypsl 600K no 2400K. Bo ckonpko pa3 yBennuuiaach o0mmas
TEeIUIOBast YHEeprus, u3nydaemas TesoM? Ha cKonbKo M3MEHUIIACh AJIMHA BOJIHBI, COOTBETCTBYIOIIAS
MaKCUMYMY 3HEPTUHU U3ITyYeHHS U CTIEKTPAJIbHBIN COCTaB M3IydeHHs?

48. OnpenenuTh HAMMEHBIINH 3aICPKUBAIOLIMH TOTEHIIMAI, HEOOXOAUMBIH JUIsl IPEKPALICHUS] SIMUCCUH

C MIOBEPXHOCTH ()OTOKATOMA, €CIIM OH OCBEIIACTCS M3IyUYCHHEM C JUTMHOW BOJHBI 0,4 MKM, a
KpacHasi TpaHuIa A1 MaTtepuana karoaa pasHa 0,67 MkM
49. Tlpu IBWKCHUU YaCTHUIBI BIOJIb OCH X CKOPOCTB €€ MOXKET OBITH OIpe/eIeHa C TOUHOCTHIO

(ommbKoit) g0 1 cm/c. Haiiti HeompeneIeHHOCTh KOOPIMHATHI, €CIIM YacTUIIeH ABsgeTcs: 1)
3JEeKTPOH, 2) Apobunka Maccoit 0,1t

50. BbIYHCIAHUTH PaUyChl IEPBBIX TPEX OPOUT IIEKTPOHA B aTOME BOAOPO/Ia

51. Haiitu HanOONBIIYIO U HANMEHBIIYIO JAJIMHBI BOJH cepuu [laiieHa B ClieKTpe U3IydeHHs BOAOPO/Ia.

CpaBHHTH TOTy4YEHHBIE 3HAYEHHS C AJTMHAMH BOJH BUAMMOTO H3Ty4YECHUS
192

52. IlepBoHayanbHas Macca M30TONA MPUAMS '/ paBHa M =5 r, mepuoj Hoiaypactana 75 cyTok.
Omnpenenure, CKOJBKO SAEp pacmazgercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB 3TOTO
mpemnapata ocraHeTcs 4epe3 30 CyTOK ¥ BO CKOJIBKO pa3 W3MEHHUTCS aKTUBHOCTB IIpenapaTa 3a 3T0
Bpems?

53. B meHTpe conHIa nMpoTeKaeT TepMOosAepHast peakiys CHHTE3a I'ellis U3 BOJIOPOAa, B KOTOPOH M3
YeThIpeX MPOTOHOB 0bpasyercs supo He* i 1Ba mosutpona. Samumure 5Ty peakmuio. Kakue erme
Y4acTHIBI 00pa3yloTcs B Heit?

54. Kaxoe komuuectBo U «BbIropaer» 3a roj1 B 1epHOM PeaKTope ¢ IeKTPHUECKOH MOIHOCTHIO |
I'Bru k..g. 38%? Cuurtats, uyTo pacnaj siAep ypaHa moJ{ AeHCTBHEM TEIJIOBBIX HEUTPOHOB
MPUBOAMT K 00pa30BaHUIO H30TONOB KCeHOHA-141, cTpoHIMsA-92 U TpeX BTOPUYHBIX HEUTPOHOB.

Bnanets

HaBbIKAMU pPEIICHUS
TEepPMOJMHAMHUYECKHX 33]1a4;
HaBbIKAMHU pa6OTBI C HIMPOKUM KPYyrom
nprOOpoB 1 060pyIOBAHNSA,
HCHOJIB3yEMOTO TIPH HCCIISIOBAHNH

OCHOBHBIMU OICHOYHBIMH CPEACTBAMH ILIAHUPYEMBIX PE3yJIbTaTOB 00YUCHHS JAHHOTO pa3zieia CIIyKaT
nabopaTopHbIe PabOTHI U HHAUBHUIYaJbHBIC KOHTPOJIBHBIC PAOOTHI KAKIOTO CEMECTpa.

IIpu npoBeneHNN NPOMEXKYTOUHOM aTTECTALIMU IIPENIOAABATENb UMEET NIPABO 3a/1aBaTh JONOJIHUTEIIbHbIE
BOMPOCHI CO CCBUIKOW Ha OTYETHI 10 JlabopaTopHbiM pabotam u N]13.
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MPOIIECCOB TEPMOJIUHAMHUKH, TIEpEHOCA
TEIlIa U MACCHI;

HaBBIKAMHU 1 METOIUKAMU 0000IIEHNS
PE3yJIbTATOB IKCIIEPUMEHTAIBHOM
JIEATEIILHOCTH,

croco0aMu OLIEHMBAHUS 3HAYMMOCTH U
MPaKTHIECKOW MPUTOIHOCTH
MOJIYYSHHBIX PE3YJIbTATOB;
npodeccroHANBHBIM S3bIKOM B 00JIaCTH
TEPMOJAVHAMHUKH;

IIpumepnutii nepeuenv 60RPOCOS U 3a40aAHUTL RO 1ADOPAMOPHBIM PAOOMAm

1 xype
Ne 1 «IIpuMeHeHne 3aKOHOB COXpaHEHMS sl ONIPEEICHNSI CKOPOCTH MOJIETA MyJIN»

13.

14.

15.

16.

17.

18.

[lpuBenuTe NpHMEpHl CHI, OAIOIIMX pas3Hble BUABI IOTEHUWANBbHOH »Hepruu. Kakwe u3 HEX
IPHUCYTCTBYIOT B JaHHOI padote? V300pa3nuTe cxeMy SKCIIEpUMEHTAIbHON YCTAaHOBKH M YKKUTE Ha
Hell cuibl, AeCTBYIONIHME Ha BCE Tela, BXOLINE B CHCTEMY, B KXKIbIii MOMEHT BPEMEHH.

Kakue BenW4MHBI MMENM KMHETHYECKas W TOTEHIMANbHAs SHEPrUs CHUCTEMBl «IyJst+MasTHHK» B
pasnuuHble MOMEHTHI omnbiTa? [IpencraBbre cXeMy H3MEHEHMs KMHETHYECKOH M MOTEHIMAIbHON
SHEPTHU CHCTEMBI.

Jlist KakMX MOMEHTOB BPEMEHH B JIAHHOM DKCIIEPUMEHTE MOXKHO IPUMEHSATh 3aKOH COXPaHEHUS
MeXaHHUECKOW 3HEPruy, a s KaKuX HeJb3s U mouemMy? Cxema.

Jlist KakMX MOMEHTOB BPEMEHHU B JIAHHOM HKCIIEPUMEHTE MOXKHO IPHMEHSTh 3aKOH COXPaHEHHUS
UMITYJIbCa, a JUIsl KaKUX Hellb3s U nmoyeMy? Cxema

Hcnone3ys 3aKOHBI COXpaHEHHs MOTy4duTe GopMyITy IUIs pacdeTa CKOPOCTH I0JIeTa ITyJIH B TAHHOM
pabore.

Kax mponsBoauTcss 06paboTKa SKCIIEPUMEHTAbHBIX JaHHBIX B JaHHOI pabote. Kak ompenemnsercs
JOBEPHUTEIIbHBII WHTEpBajl CKOPOCTH M CpeNHsAs KBaJpaTH4ecKas IIOTPEIIHOCTh OTKIOHCHHMS
MasiTHUKA?

Ne 28 «Ompenenenue MHIYKTUBHOCTH KaTyIIKH M MAarHUTHOW NMMPOHUIIAEMOCTH (PepPPOMArHUTHOTO TEJIa»

9.

10.

11.

12.

11.
12.
13.

Kakue mpuOOpsl NpUMEHSJINCh B JaHHOW paboTe I ONpenenus IapaMeTpoB IMOCTOSHHOTO H
MepPEeMEHHOT0 ToKa?

[Monyuure dhopMyity Al pacyeTa IIOJHOTO CONPOTHBIICHUS ENH MEPEMEHHOT0 TOKa, HCIIOIb3YeMOH
B IaHHOW paboTe (WM MPeCTaBICHHON IPETIoIaBaTeseM).

Kak ompenensuiach MHIYKTHBHOCTh KaTYIIKM B JlaHHOW pabore? KakuM eme crocoOoM MOKHO
OTIPEJCTINTh HHAYKTUBHOCTH?

[TpoxgeMOHCTpHUpPY#iTE BO3MOXKHOCTE NpUMeHeHus cpenbl Microsoft Excel (wmu apyroit cpeasr) st
00paboTKM 3KCIIEPUMEHTAIBHBIX JaHHBIX.

2 kype
Ne 14 «Omnpenenenne mokasarens anuadatel MmetogoM Knemana u Jlezopmar
OO0BsicCHUTE X0 SKCTIEpUMEHTA B PE3YJIbTaThl pacueTa.

HazoBute IMMPpOLECChI, TPOUCXOAAIINE C I'A30M, B XO/I€ OKCIICPUMCHTA U I/1306pa3I/ITC nux rpa(bnqecxn.
3anummure YpaBHCHUS JIs1 BBIBOJA (bOpMyJ'II:I I10Ka3aTeisa aﬂI/Ia6aTLI.
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14. TIpomeMOHCTpUPYHTE BO3MOKHOCTh MpuMeHeHus cpeapt Microsoft Excel (wmu apyroit cpemst) st
00paboTKM 3KCIIEPUMEHTAIBHBIX TaHHBIX.
15. Kak B 1anHO# paboTe MUHUMHU3UPYETCS TOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX?
Ne 34 «Ompenenennie JIMHBI CBETOBON BOJHBI M XapaKTEPUCTUK AU(PPAKIINOHHON PEIISTKI
9. KakoBbl mapaMeTpbl U XapaKTEPUCTUKU TU(PPaAKIIMOHHON PEIIETKH, IPUMEHAEMOI! B 3KCIIEpUMEHTE?
10. Tomyuure Qopmyiry i ONpeNeleHWs JIMHBI CBETOBOW BONHBI TIpH  AW(pakouu Ha
T pakIMOHHOI penreTke.
11. KakoBo mpakTHYeCcKOe MPUMEHEHUE TUPPAKITHOHHBIX PEIICTOK?
12. Kak B JaHHOH paboTe MUHUMH3HPYETCS MTOTPELIHOCTh IKCIIEPUMEHTABHBIX TaHHBIX?
Ne 42 «Ormpenenenne raBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSHUIT aTOMa BOJOPOIa)
9. TloscHuTE ycTPOWCTBO M NPUHIMI PAOOTHI CIIEKTPOCKOIIA, HCIOIB3YEMOT0 B JaHHON paboTe
10. IMomyuure ¢GopMmyTy U ONpPEAETHHHS TJIABHBIX KBAHTOBBIX YHCEN BO30YXICHHBIX COCTOSIHHH
aToMa BOJOPO/IA U APYTUX BOJOPOIOIIOJOOHBIX aTOMOB
11. Yro Ha3bIBaeTCs TpaLynpOBOYHBIM rpadpukom?
12. TIpoaeMOHCTpUPYTE BO3MOXKHOCTH TpuMeHeHus cpeapl Microsoft Excel (wmu npyroit cpensr) s
00paboTKU IKCIIEPHUMEHTAIBHBIX JaHHBIX
3HaTh OCHOBHBIE ONIpe/IeNICHHS 1 TTOHATHS IMepeyeHn TeopeTUYECKUX BOMPOCOB K IK3aMeHY: Temnodusuka
6a30BbIX 3HaHUI B 00acTH TemnonpoBogHocTh. At depeHnnanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH.
€CTECTBEHHOHAYYHbIX JIUCIUILIHH. TermnonpoBoJHOCTh MPH CTAL[HIOHAPHOM M HECTALUOHAPHOM PEXHME.
OyHIaMeHTaIbHbIE OCHOBBI Temnonepenaya. KOHBEKTHBHBII TEIJI0- U MACCONEPEHOC NP CBOOOIHOM U BHIHYKJICHHOM TEUEHHU.
€CTECTBEHHOHAYYHbIX JIUCLHUILIHH, I'mapoarHAMUYECKHUH U TETIJIOBOW MOTPaHUYHBIE CIIOH.
OCHOBHbBIE METO/IbI PEIICHHS THIIOBBIX PajmannoHnHslii Temio- u MacconepeHoc. OCHOBHBIE TIOHATHS U 3aKOHBI.
3aj]]a4 10 U3BECTHBIM AJITOPUTMaM U Buibl TyduCTBIX OTOKOB.
npaBuiaM. OCHOBHBIE 3aKOHOMEPHOCTH CnoXHBIH TEII00OMEH.
MPOLIECCOB MacconepeHoca Temnoreneparyst 3a c4eT cKUraHus TorBa. OCHOBHBIE XapaKTEPUCTHKH TOTUINBA.
MPUMEHUTENIBEHO K TEXHOJIOTHYECKUM OCHOBBI TEOPHH rOpeHHs. PacdeTs! MoJIHOTO M HENOJIHOTO TOPEHUSI TOIUINBA.
npoleccam, ONUChIBATh, PACCUUTHIBATG U | Y CTPOMCTBA JUISl CKMTaHUS TOILIMBA. TerioreHepamnyst 3a cueT 3JIeKTPOIHEPTHH.
AQHAJIM3MPOBATH IPOLIECCH TEpeHoca
TeIIa ¥ Macchl, BBLACIATH (PaKTOPEI,
OTIPEIIISIONINE UX HHTEHCUBHOCTb.
Ymers OOBSACHATH THIIMYHBIE MOJICNIN 3aJay B [TpumepHOE NpaKTHYECKOe 3a/1aHKe JUTS IK3aMeHa:

o0acTy Teruroo0MeHa. 00CyKIaTh

s exTrBHBIE CTIOCOOBI pEIICHUS
mpo6ieM Teroo0MeHa CTPOUTh U
AHAJTM3UPOBATh MATEMATHYCCKUE MOJICITH

HpI/I KaKHUX 3HAYCHUAX YUCJIa BI/IO TEJIO SIBJISICTCSA TepMI/I‘ICCKI/I TOHKHUM:
Bi — 0.

1
Bi —» .

1
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TeryioMaccoreperoca. PacriozHaBath
3¢ (deKTUBHOE pEIICHUE OT
Hed(ppeKTUBHOTO, TIPH peIIeHIH 3a1a4
CIIO)KHOTO TeTIO0OMEHa.

Bi <0.
Bi£0,25'

Kaxkoe umncno momo0ust SIBIseTCs ONpeneIsieMbIM IIPH pacuyeTaXx KOHBEKTHBHOTO TEINI0O00OMEHa?

Pr.

Nu .

Re.

Gr.

KakuMm ypaBHeHHEM mo100uMs XapaKTepHU3yeTcs BEIHYKICHHAS KOHBEKIINS?
Nu = f(Gr,Pr).

Nu = f(Re, Pr).

Nu = f(Fo,Pr).

Nu = f(Bi,Pr)

Kaxkue 3HaueHnst Re cooTBeTCTBYIOT TypOyJICeHTHOMY PEKUMY JBIDKCHHUS KUIKOCTH B TpyOax (KaHamax)

Re >1300.

Re <9300
Re >10300 .
Re > 2300
Yucno PeitHompaca onpenensercs mo hopmye
1. Re = wd 2. Re= wd
y7, 1%
d /
Re =2 Re =~
3. w 4. w

Kakoe 3HaueHue MorIonaTeIbHOW CITOCOOHOCTH UMEET aOCOIFOTHO YEPHOE TECIIO:

A<1.

Azl;
A>1

Kakoii u3 IMPUBCACHHBIX 3dKOHOB MMPUMEHACTCS AJIs1 paCYCTOB TermIoo0MeHa I/I3J'Iy‘-I€HI/ICM?
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KOMITETEHIINU IPOrpamMMbl
ot
on
qgq=o(t,—t )
4
q=¢&%c,(-—)
°7100
Kakue rassl 061a1a10T U3IyyaTeIbHOM U MOTJIOMATEIBHON CIIOCOOHOCTHIO?
He, Ar, Ne;
N21 021 H2
H,O, CO,, SO,
Bnaners Cnoco6amMu IeMOHCTpaNy yMEHHS IIpumep 3aganusi Ha pelleHHe 3a1a4 U3 NpodeccnoHaNbLHOI 06J1acTH:
BJIafieTh cOOpoM UH(OPMALIUH IS 3anaya 2. B neus ¢ nocTosiHHOW Temneparypoii tag, °C, momeraercsi CTallbHOM HIJIHHIP THaMETPOM
TEIIOTEXHUIECKUX PacyETOB. D, m. HauansHas Temneparypa Metamia cocrasisieT tHad, °C KoahduuneHT TeronpoBogHOCTH CTaIH
Crocobamu cOopa 1 aHaIM3a Aer, BT/(M Tpag); Termmoemkoctsb C.., KX/(KT Tpax), MIOTHOCTH PCT, KT/MC. Koaddumment termmoornaun
nH(pOpMaUH O TETIIO0OMEHHBIX OT MEYHBIX ra30B o ONpeaenuTs BpeMs Harpesa T, 10 MOMEHTA JOCTHKEHHS TEMIIEPATYPHI tyq5, 0C
nporeccax KOHBEKIUEH, N3TydIeHHEM U .TEeMITepaTypy LEHTPA t,e;; B MOMEHT BBIIAYH MeTajula U3 nevr. Temtodu3nuecKkre mapaMeTpsl CTallu:
TEIIONPOBOIHOCTHIO0. MeTonamu KO03()(UINEHT TEIUIONPOBOAHOCTH A;, TEIUNIOEMKOCTH C,;, TNIOTHOCTD P, CANTATH HE3ABUCSIIMMH OT
pacdera poueccoB KOHBEKTUBHOTO TEeMITEpaTyPHI.
TEIJIO- U MaccolepeHoca, epeJadn 1
TeIIa U3JTy4YeHUEM U MOJICKYJISIPHOM § r
TEIJIOPOBOIHOCTHIO. Paccuurarhk TemneparypHoe 1oJie HeOrpaHHYEHHOTO IMIIMHpA JUIs 3HaYeHui paanyca r=r0 r= ,
r=—r
3 , =R 110 opMyIam u CpaBHUTH C PACCUUTAHHBIMA O 55, Oyepry Lienr IO MHarpamMmam J1.B.
Bynpuna. Bapuante! npencraenensl B Tadbmume 3. (Ipm. 3).
3HaTh - OCHOBHBIC TTOJIOXKEHUSI O0IIEH XUMUH; KoHTposbHBEIE BONPOCH AJIs1 CAMOTIPOBEPKH: duznveckast XUMUS

OCHOBHbIE 3aKOHBI (DU3UUECKON XUMUH, &
TaKXEC CHOCO6BI nux HpI/IMeHeHI/Iﬂ JJIA
pemeHm[ TeOpeTH‘IeCKI/IX nu HpI/IKHa}lHBIX
3a/1a4;

- OCHOBHBIC ITOHATHSA, 3aKOHBI 1 MOJICIIH
TCpMO}lI/IHaMI/IKI/I, XI/IMI/I‘IGCKOﬁ
KWMHCTHUKH, BIIMIHUC OCHOBHBIX 3aKOHOB
TEPMOIMHAMUKN 1 XUMHIECKOM
KAHETUKH Ha MPOIECCHl B METAJLTYPIHUH.

Uro noHumaetcst noja ropeHueM TorumBa? Kakue OCHOBHBIE peaklUH TOPEHHs TOIUIMBA XapaKTepHbI
JUTSI METaJUTyPTUYEeCKUX TIPOIECCOB?

Kak paccuutaTh paBHOBECHOE JaBJIeHHWE KHCIOpoaa B ra3oBbix cMmecsix CO — CO2 u H2 — H20 mpu
BBICOKHX TeMIepaTypax?

JlaiiTe TepMOJMHAMHYECKYIO OLICHKY PEAKLUSAM TOPEHUSI.

Kak BnusieT TemmnepaTypa Ha OKHCIUTENbHbIE CBoicTBa Ta3oBod cMecn CO — CO2 ¢ MOCTOSSHHBIM
otHotmennem CO/CO2?

Kak Bnusier naBieHue Ha paBHOBECHE peakLUil B3aUMOAECHCTBUSA yriepoaa ¢ kuciaopoaom u CO2?
Jaiite onenky xumuueckoro cpogcrsa CO u H2 k kuciaopony npu temmnepaTypax MeTaLTypruuecKux
MPOLIECCOB

MHUPOMETAITYPIHIECKU
X TPOLIECCOB




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
Ypasuenue nzorepmsl Baut-I'odda 1 ero ucrnonp3oBanue At ONpeiesieHNs] HapaBiIeHUs! IPOTEKaHMS
peakiui.
Kak m3mensercs xummaeckoe cpoactso CO u H2 ¢ Temmepatypoit?
Kak Bnmsier maBieHne Ha paBHOBecHe peakiuii ropeHus cpoactso CO u H2?
Kak m3meHnTCs paBHOBECHOE IaBieHHE Kuciopona B ra3oBoii cmecn CO — CO2 mpu MOBBIIICHUH
TeMIepaTyphl 1 yBenmdeHnn conepyxanus CO2 B cocraBe cmecn?
Kak Bmmser TemmepaTypa Ha OKHCIHMTENbHBIE CBoiicTBa ra3zoBoit cmecu H2 — H2O ¢ moctosHHBIM
otHommeHneMm H2 / H20?
Kak npousBoauTcs pacueT paBHOBECHOTO COCTaBa CJI0XHOI ra30BOM cMecH, B COCTaB KOTOPOH BXOJAT
CO2, CO, H2 u H20?
Kak mpou3BoauTCs pacueT MapIMaibHOTO JABJICHUS KHCIOpOJa CIIOKHOW Tra30BOM cMecH, B COCTaB
koTtopoii Bxonar CO2, CO, H2 u H20?
Kak Bnuser temmeparypa Ha paBHOBecue peakuuu bemna-Bynyapa? Kakue temnepaTypHble o0macTu
MIPOTEKAHUS 3TOHM PeaKkluu MOXKHO BBLACTIUTH?
Kak paccunteiBaercst coctaB razoBoit cmecu CO — CO2, Haxopsiuelcs B paBHOBECUHU C TBEPIBIM
yraepogom?
Packpoiite TepMHH «TeMIepaTypa BOCIUIAMEHEHHUS Ta30BOI cMecH
Kak paccunrars coctaB razooii cMecu CO — CO2 — N2, Haxofnsuieics B paBHOBECHU C TBEPABIM
yraepogom?
YKkaxuTe NoCIeA0BaTeIbHOCTh PA3BUTHSI LIEMTHOM peakIy TOPEHUs BOAOPOIa 1 MOHOOKCHIA YTIIepoa.
22. Kunetudeckre 0COOEHHOCTH ¥ MEXaHU3M TOPEHHS TBEPJAOTO yriiepoa.
YMmers - rpadudeckn oToOpaxath moiny4deHHsle | 3amada 3. Kakoe 3HaueHHE JODKHO MMETh paBHOBecHOe oTHomenne PH2/PH20 mns
3aBUCUMOCTH; aHAJIU3UPOBATh U 0E30KHCIMTENILHOTO HArpeBa YMCTOro Mapraiia B ra3opoii ¢aze H2-H20 npu temnepatype 1173 K u
00CYyX/1aTh Pe3yIbTaThl (PU3UKO- o6mem gaBnennn 3-10° IMa.
XUMHUYECKHUX UCCIIEJIOBAHHIA; BECTH 3anmaua 4. Kakoe 3HaueHHE JODKHO UMETh paBHOBecHOE oTHOIIeHHEe PCO/PCO2 ms
HAy4YHYIO IUCKYCCHIO IO BOIIPOCaM 0C30KHCIIMTEILHOTO HArpeBa YMCTOro eje3a B ra3oBoil paze CO2-CO2 npu temneparype 1073 K u
(hM3M9IecKOo- XMMUYECKUM OCHOBAaM o6uem masinennu 2,5-10° Ia.
METAJTyPrHYECKUX TMPOIIECCOB, 3amaua 5. YUCTHINA XPOM BBIICPKHUBAIOT BO BIAKHOM Boopoje mpu temmeparype 1500 K u obuiem
MPOBOINTH MaTeMAaTHIECKYIO naBresnn 10° ITa. Kakoe MOKeT GBITh MAKCHMANBHOE JABICHHE BOSHOTO Iapa B ra30Boi dase, 4ro0bl
MHTEPIPETALUIO MTOTYIEHHBIX HE MPOHCXO/IMIIO OKUCIICHHE XpOMa TPH yKa3aHHOM TeMieparype?
Pe3yIbTATOB U ONPEICIIATh Hanboee 3anmaua 7. Paccumraiite, kakoe 1omkHO ObITh oTHOIIeHHe CO2/H2 B HCXOAHO# cMecH, 4TOOBI
3HaYUMBbIE (haKTOPHI. obpasyromasicst mpu remneparype 1000 °C razosas cmecs CO2-CO-H2-H20 6p11a Ob1
0E30KHCIUTENBLHOM 110 OTHOIIEHHIO K YUCTOMY MapraHily.
3amada 8. Paccunraiite paBHoBecHOe oTHOMEHHE (%CO)/(%CO2) npu remnepatype 1400 K
JaBIICHUN 10° Ia s peakuuu BocctaHoBieHust Mapranna MnOt + CO = Mnt + CO2.
3anaua 9. Paccunraiite paHOBecHOe oTHOMmEeHHE (Y%H2)/(%H20) mpu temneparype 1700 K u
nasmnennn 2-10° ITa s peakmmu BocctanoBaeHust xpoma SiO2(t) + H2 = Si(t) + H20.
Bragets - HABBIKAMH BBIYHCIICHUS TETUIOBBIX 3amaHue Ha pelieHne 3a1a4 u3 npodeccHoHAILHOM 00JIacTH (JOMaITHee WHINBUYaTbHOE 3a/IaHuUE)

3¢ HEeKTOB XUMHUUECKUX PEAKINH IPH

DopMyJIHPOBKA 32JaAHUA:
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3a/IaHHOM TEMIIEPATYPE B YCIOBUAX 3apaual
MIOCTOSIHCTBA AABJICHUS WK 00beMa, Omnpenenuts aKTUBHOCTD OKcua xkene3a FEO B monnkoMIoHeHTHOM nuiake (Tad. 1).
KOHCTAaHT PaBHOBECHSI XUMUYECKHUX Tab6muma 1
peakIuii Ipy 3aJaHHOI TeMIIepaType; CocTaB NIJIAKOBOTO paciuiaBa Mac. %
- IPAMEHSATH COBPEMEHHOE (PH3ndIecKoe Bapuasr CaO MgO MnO FeO SiO,
00opynoBaHUE W IPUOOPEI IPH PEIICHAH 1 40,0 5,0 3,0 25,0 25,0
MPaKTHIECKUX 3a/1a4, IPOBOJHUTH 3anaua 2
CTATHCTHYECKUH aHAJH3 TIOITY YeHHBIX OmnpenenuTs aKTUBHOCTH KOMIIOHEHTOB B CIUIaBaX Ha OCHOBE kenesa (Tabu. 2,3).
9KCIEPUMEHTAIBHBIX TaHHBIX Ta6mima 2
XuMu4geckuit cocTaB jKeJIe3HBIX CIIaBOB (Macc.%)
Bapuant C Si Mn Cr S P
2 0,08 0,30 0,40 0,15 0,045 0,035
Tabmuma3 _
I[lapamMeTphl B3aUMOIEHCTBHUS & KOMIIOHEHTOB CIUIABOB Ha OCHOBE KeJe3a
npu 1600 °C
DneMeHT OnemeHT J
i C Si Mn Cr S P
C 0,14 0,08 -0,012 -0,024 0,046 0,051
Si 0,18 0,11 0,002 -0,0003 0,056 0,11
Mn -0,07 0 0 0 -0,048 -0,0035
Cr -0,12 -0,0043 0 -0,0003 -0,020 -0,053
S 0,11 0,063 -0,026 -0,011 -0,028 0,29
P 0,13 0,12 0 -0,03 0,028 0,062
O -0,45 -0,131 -0,021 -0,04 -0,133 0,07
3HaTh -OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH 1 Teopernueckue BOIIPOCH: MeTob! KOHTPOIIS U

XUMHUYECKON KHHETHKH;
-ONpe/Ie/ICHHs] OCHOBHBIX MOHSTHM
TCPMOJNHAMUKHA 1 XUMHYECKOU
KWHCTHUKH,

-OmpeIeICHHs MTPOIIECCOB,
IMPOTCKAIMINX B XUMHUYECKOH
TCPMOJINHAMUKE U XUMHYECKON
KUHETHUKE;

UYro aBnseTcs NpeAMETOM U3ydeHHs TEPMOJAUHAMUKH? UTO MO3BOJIAET NPEICKa3bIBaTh XUMUUECKas
T€PMOJMHAMHUKA B OTHOIIEHUN XUMHUYECKUX PEeaKIUil?
OxapakTepu3ynTe pa3nuiane MeXy H30JIMPOBAHHBIMH, 3aKPBITBIMH U OTKPBITBIMU CHCTEMaMH.
[TpuBeauTe IpUMeEpHI A1 KaXKJ0T0 BUa cucteM. Kak B3anMOCBsI3aHbI MEeXTy cOO0M Takue MOHATHS,
KaK « TEpMOAMHAMUYECKASI CUCTEMAY, KTEPMOJUHAMMUUYECKHE [TAPAMETPBDY U «TEPMOJAMHAMUYECKUE

CBOMCTBa»?

UeM xapakTepu3yeTcsi TS pPMOINHAMHIECKOE COCTOSIHIE CHCTEMBI M TEPMOANHAMHWYIECKHN TIporiecc?
Jaiite onpenenenne GyHKIUNA COCTOSHHSI CHCTEMBI.
KakoBsI pu3HAKK TEPMOIMHAMUYECKOTO Mpoliecca B cucteme? Kakas xiaccudukanus mpoieccon

CYHIECTBYET B 3aBUCHUMOCTH OT IMapaMETPOB, KOTOPLIC B XOJA€ MPOLECCOB OCTAKOTCA IMMOCTOAHHBIMU WJIN

CTaHOBSTCS NIEPEMEHHBIMU?
Yro nokassIBaeT TemIoBoi agdekt peaknun? Kak onpeaensior 3HaK TeIUIOBOro 3¢ QeKra Ha OCHOBE

aHaJIn3a BEIICCTB
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TEPMOJMHAMUYECKON ¥ TEPMOXUMHYECKON CHCTEM 3HAKOB?

Kakum 00pazoM BBIpaKaloT CKOPOCTh XUMHYECKOH peakiun?

KakoBa 3aBrcHMOCTE CKOPOCTH peaknuu oT Temuepatypsl? [Ipasuno Bant —'odda.

Kak MOKHO 9KCIIEpUMEHTAILHO OIIPENSIUTh YHEPTHUI0 aKTHBAUWK peakuun? Kak ncrnonb3yercs
ypaBHeHHE AppeHnyca s 00paboTKH SKCIIEPUMEHTATBHBIX JaHHBIX U BBIYHCICHUS BeNWIUHH E,?
Kak cocTaBisfioT MaTeMaTH4ecKoe BEIPaKEHHE KOHCTaHThI XMMHUYecKoro paBHoBecus? Kakue
0COOEHHOCTH TeTEePOTeHHBIX CHCTEM HaJl0 YYUTHIBATh IIPU COCTABICHUN KOHCTAHTBHI XUMHYECKOTO
paBHOBeCHs?

10. B uém paznuure nporeccoB, MPOTeKaOMUX B TP Qy3nOHHOM 00JIaCTH U BKHHETHYECKOI 00s1acTu?
Kak u3menenue TEMICPBATYPBI MOXKET BJIHMATH HA B3AUMHBIC IEPEXOAbI MEXKIY 3TUMU obnactamu?

YMmerh

- OOBSACHSITH TUITUYHBIC MOJCITH
MIPOLIECCOB TEPMOJUHAMUKHU U
XUMUYECKON KMHETUKHU;

- BBIJIEJIATh OCHOBHBIE 3aKOHOMEPHOCTHU
B MpOILECCaX TEPMOJUHAMUKHU U
XUMUYECKON KMHETUKHU;

- NPUMEHSATH 3HAHUsI TEPMOJIMHAMUKU U
XUMHYECKOU KHHETHUKH B
po¢eCCHOHANBHON NesITeIbHOCTH;

3amaua 1

Hns peakuuit NH4NO; () = N2Oy + 2H;0y 11 2COyy + O4y = 2COyry Beruucnute 3HaueHuss AH n AS.
[TpuHKMMast 3TH BETMYMHBI HE3aBUCHMBIMH OT TEMIIEPATYPHI, AalTe KAaUECTBEHHYIO OLICHKY
HAaIpaBJIeHUsl PeaKIMK MPH HU3KUX MUBBICOKHX TeMIiepaTtypax. [IpuOmmKkéHHO OLleHnTe TeMIeparypy,
Hxe kotopoit NHsNOs () cTabuiien, a Bellie pa3maraeTcs caMONpOU3BOJIBHO. JlaiiTe TaKylo e OIEHKY
cradbunbHOCTH COypy,

3agaua 2

Peaknus uger o ypaBHennto:  Hj + J, = 2HJ

KoHcTanTa ckopocTu 3T0# peakuuu npu HeKoTopoil Temneparype pasHa 0,16. Mcxongnsie
KOHIeHTpawun pearupyrommxse-mects: C(Hy) =0,04 moms/1, C°(J;) = 0,05 Mos/1. Berancinre
HavyaJIbHYI0 CKOPOCTh PEaKINH U €€ CKOPOCTh , KOT/la KOHIEH-TPaIHs BoJopoia Oy/eT paBHa
0,02Mo01B/71.

Bnagers

-IPaKTUYECKUMHU HaBbIKAMH Pacuy€éToB B
paszesnie TEpMOJAUHAMUKNA U XUMUYECKOMH
KUHETHUKH;

- OCHOBHBIMU ME€TOJIaMU PCIICHUA 3a1a4
B 00JIaCTH METOJIOB KOHTPOJIS U aHAJIM3a
BEILIECTB;

- HaBbIKaMU U MCTOAUKaAMU O606H1€HI/I$I
pe3yJbTaTOB PEIICHMUS,
9KCIIEPUMEHTAIILHOM 1EATEIbHOCTH.

[IpumepHBIE TEMBI pedepaToB:

1. TeopeTudeckre OCHOBBI KWHETHUECKOTO METO/Ia aHATN3a.

2. Katanurnueckue METOIbI aHAIH3a.

3. OcHOBHBIE METOJIbI 00PAOOTKH KMHETUIECKUX JaHHBIX.

4. OCHOBHBIE MTPUEMbI KHHETHYECKUX METOJIOB aHAIN3a

5. [IpyMeHeHne KHHETHYECKUX METO/IOB aHAITN3a B aHAIUTUHIECKOM KOHTPOJIE METALTyprUueCcKOTo
MIPOU3BOJICTBA

6. YKaxuTe criocoOBI ONpe/IeIICHIs] HEN3BECTHOM KOHIICHTPALIUY 110 TAHHBIM KHHETHYSCKUX
WU3MEPEHUI: CYINIHOCTh METOJa, TEOPESTHYCCKIE OCHOBBI, 00J1aCTh IPUMCHEHUS.




CprKTypHLII‘/'I [Inanupyembie pe3yabTaThbl O6y‘IeHI/IH OreHoYHBIE cpeacTBa CprKTyprIﬁ 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIIETEHITUU porpamMMbl
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tga,
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3HaTh OCHOBHBIE 3aKOHOMEPHOCTH IporueccoB | Teoperuyeckune BONpPOChl K IK3aMeHY: PaznuBka u

MaccomepeHoca  MPUMEHUTEIBHO K
mpoIieccaM pPa3jMBKH CTald, OMKCHIBATH,
pacCcYUTHIBATH u aHAJIN3UPOBAThH
MPOIIECCHl TEepPeHoca TeIUla W MAacCHl,
BBIICIATE (DAKTOPHI, OMPEICIAIONINE UX
WHTEHCUBHOCTH

1. Kpucrannnueckast CTpyKTypa HEIPEPhIBHOIMUTHIX 3ar0TOBOK, OTIMTHIX Ha MHJI3 BepTu-KansHOrO
THIA.

2. Kpucrannuueckasi CTpyKTypa CIMTKOB CIIOKOWHOW CTaJIM MPH Pa3JIuBKE CTAIH B YIINPEHHbBIE KBEPXY
W3JIOKHUIIB! C MPUOBUILHBIMU HAICTaBKAMHU.

3. MakpocTpyKTypa HENpephIBHOINTOTO ciisi0a mpu pa3nuBke ctanu Ha MHJI3 BepTHKanpHOTO THIIA,
BEIMYMHA TEXHOIOTMYECKUX OTXOI0B METaIIA.

4. ®akTOpBI, BIUSIOIUE HA 3aPOKICHUE U POCT KPUCTAIUIOB IIPH 3aTBEPCBAHUN CTAIH.

5. MakpocTpyKTypa CIUTKOB CIIOKOMHOM CTaIH MPU Pa3IUBKE B YIIUPEHHBIE KBEPXY U3JI0KHULIBI C
NPUOBIIIEHBIMU Ha/ICTABKAMU, BEIMYMHA TEXHOJIOTMIECKUX OTXOJIOB IIPH UX IPOKATKE.

6. MakpoCTpyKTypa COPTOBOM 3arOTOBKHM MPU HEMPEPBHIBHOH paznuBke ctanu Ha MHJI3 paguansHOTO
TUTIA, BEIMINHA TEXHOJIOTHIECKUX OTXOJJ0B METAJIIA.

7. MakpoCTpyKTypa CIIUTKOB CIIOKOWHOW CTaJIH MIPH PAa3TUBKE B YIIHPEHHBIE KHU3Y N3JIOKHHIIBI C
TEIUTOM30JSIIIMOHHBIMH BCTaBKaMH, BEIMYMHA TEXHOIOTHIECKUX OTXOOB MIPH MPOKATKE.

8. MakpocTpyKTypa CIIUTKOB KHUITALIEH CTalN M TEXHOJIOTMYECKHE OTXOBI METalIa IIPH MPOKATKe.
Poitb TOBEPXHOCTHOM KOPKH IUIOTHOTO META/lIa B TAKUX CIUTKAaX, MEXaHU3M e€ (hOpMUPOBAHHS.

9. MakpocTpyKTypa CIMTKOB IOITYCIIOKOMHOM CTalu U TEXHOJOTHUYECKUE OTXO/bl METAIUIA IIPU UX
npokarke. PoJib NOBEPXHOCTHBIX ITy3bIpeH B TAKHX CIMTKaX M MEXaHU3M HX (POPMUPOBAHUSL.

KpucTajlyindalusa cTajiu




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

10. Kpucramnyeckast CTpyKTypa HEIPEPBIBHOINUTBIX 3ar0TOBOK, OTIUTHIX Ha MHJI3 kpuBonmHelHOTO
THUIA.

11. 'mapoariHaMuKa HCTEYEHNS METallIa U3 CTAJIEPA3JIMBOYHOIO KOBLIA.

12. TToproroBka MHJI3 k pa3nuBKe CTajH.

13. Knaccudukarus MHJII3. loctonncTBa u Henoctatku MHJI3 ¢ H30THYTO# TEXHOIOTHIECKOH OCHIO.
14. Koucrpykuun kpuctamumszaropos MHII3.

15. TemnepaTypHO-CKOPOCTHOM PEKUM HENPEPBIBHOM Pa3JIMBKU CTAJIH.

16. TIpomesxxyrounsrii ko MHJI3.

17. YerpoifcTBO 30HBI BTOpUYIHOTO oxiaxkaeHus MHJII3.

18. YcTpoiicTBO cTanepa3inBOYHBIX KOBIIEH M KOBIIEBBIX 3aTBOPOB.

19. TexHONIOTHSI HENPEPHIBHOM pa3IMBKH CTAJIM METOJIOM “IUIaBKa Ha IUIaBKY .

20. eheKThl CTaJbHBIX CIUTKOB ¥ HEMPEPHIBHOIUTHIX 3arOTOBOK.

21. PexxuM BTOPUYHOTO OXJIaXK/ACHHS HETIPEPBIBHOIMTHIX 3arOTOBOK U CIISIO0B.

22. YCTpOMCTBO arperatoB pe3Ku 3arOTOBOK Ha MEPHBIE JAJTUHBI.

YMmerh

pacmo3HaBaTh d3PPEKTHBHOE PEIICHUE OT
Hea((EKTUBHOTO, IPH PELICHUH 3a/1a4
CIIO)KHOTO TeII00OMeHa

Ha npakTuyeckuX 3aHATUSIX PelIAIOTCS 3aa4U M0 ONpeIeIeHUI0:

— TOJIIIMHEI CII0SI 3aTBEPIEBIIETO METaJIa B HEMPEPHIBHOIUTOMN 3aTOTOBKE JIJISl Pa3IMYHBIX MECT
TeXHoJIornueckoro kanajga MHIJI3;

— TOJIIIMHBI IOBEPXHOCTHOM KOPKH IJIOTHOTO METAJUIA B CIIUTKE KUIISIIEH CTaJIH;

— TIIyOWHBI 3aJieTaHus TOBEPXHOCTHBIX ITy3BIPEH B CIIUTKE ITOTYCITIOKOWHOW CTAJIH;

— IPOAOJDKUTENBHOCTH 3aTBEPAEBAHUS CTANBHBIX CIUTKOB M HENIPEPHIBHOJIUTBIX 3arOTOBOK
Pa3IUYHOTO CEUEHUS;

— IPOAOJDKUTENBHOCTH Pa3IMBKU MeTajlla B U3J0KHUIBI 1 Ha MHJI3;

— IPOTSHKEHHOCTH JTYHKH JKUJIKOTO METaJlla BHYTPU HEMPEPBIBHOIMUTHIX 3aTOTOBOK;

— IMaMeTpa OTBEPCTHS KaHalla pa3IMBOYHOTO CTaKaHa B CTaJePa3IMBOYHOM MM MPOMEKYTOUHOM
KOBIIIE JIs1 YCJIOBHH PAa3IUBKU CTAIH B U3IOXKHUIIE 1 Ha MHJI3,;

— npousBoauTensHoctd MHJI3.

Bnanets

MeTOJaMHU
KOHBEKTHBHOTO
MaccoIepeHoca,
H3ITy4eHUEM "

TEILIONPOBOAHOCTBIO

pacuera MPOIIECCOB
TerIo- u
nepeaaun Terma

MOJIEKYJISIPHOM

IIpumepol 3a0anuit K nPAKMUYECKUM 3AHAMUAM

1. OnpenenuTth TOMIIMHY CIIOSI 3aTBEPACBIIET0 METalljla Ha BBIXOJIE M3 KpHcTajun3aropa amuHoi 1100
MM Ipu pasnuBke ctanu Mapku 15XCH/JI Ha xpuBonuneinoi MHJI3 co ckopocThio 0,9 Mm/mMuH u
MIPOBECTU KIACCU(PHUKAIMIO TAHHOM MapKH CTaJIH.

2. Cranp mapku 20nc pasmuBaercss u3 300-TOHHOro CTajlepa3IMBOYHOTO KOBIIA HAa JBYXPY4YbeBOU
MHJI3 kpuBonuneiiHoro tuna. [lomepeunoe ceuenue cisg6oB 240%1100 mm. Kakum nomkeH OBITh
JaMeTp KaHajla CTaKaHOB B MPOMEXYTOYHOM KOBIIE JUIS TOTO, YTOOBI MOKHO OBUIO IOJAEPIKHBATH
CKOPOCTb BBITSITMBaHMS CIII00B M3 Kpuctaymzatopa B mpepenax 0,4...1,1 m/mun? IIpoBectu
KJIacCU(UKAIMIO TaHHOW MapKH CTaJIH.

3. Cranp mapku 18T'C pasnuBanace u3 250-TOHHOTO CTalepa3IMBOYHOTO KOBIIA HA JBYXPY4YbEBOU
MHIJI3 xpuBonmueitHoro Tuma. Ilomepeunoe cedenme cisgs6oB 200%1100 MM, a mMepHass umHa SM.
PaGowas ckxopocts BeITATHBaHUS Obuta 0,9 M/MmH. Uepes 55 MuH MammHa ObUTa aBapuUiHO
octaHoBleHa. CKOJBKO MEpHBIX CII00B OBUIO OTIAMTO M KakoBa mMx obmas wmacca? IIpoBecTtn




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
KIacCH(UKAIMIO TaHHOH MapKH CTaJIH.
4. Omnpenenuts NPOJOJDKUTEIBHOCTh 3aTBEPACBAHUS W TIIYOMHY JIYHKH O>KHIKOIO MeTaula B
HETIPEPHIBHOIMTON 3aTOTOBKE C pa3MepaMu monepedHoro cedeHust 124x124 mm u3 cramm mapku 60C2A
TP BBITATHBAHUHU CO CKOpocThiO 4,1 M/MuH. [IpoBecTn Knaccupukannio TaHHOW MapKH CTalH.
5. Ompenenute TMyOMHY JYHKH J>KHAKOTO METajUla B HENPEPHIBHOJIUTOM 3ar0TOBKE C pa3MepaMu
morrepedHoro cedeHus 152x%170 mm u3 cramu mMapku 35XH mpu BBRITSATHBAHHH CO CKOPOCThIO 2,4
M/MuH. [IpoBecTn KiracCupUKANNO0 JAHHOW MapKH CTaJIH.
3HaTh [IprHONTBI OCHOBHBIX TEXHOJOTWYECKUX | IIpuMepHBIE TeOpeTHIECKHE BOIIPOCH CoBpeMeHHbIE
MIPOIIECCOB PA3IMBKH W MPOKATKH CTald. | TEXHOIOTHS HEMPEePHIBHOW Pa3IMBKHU CTANH Ha ciIs100BOi 1 copToBoit MHJI3 JIUTEHO-NIPOKATHBIE
VYcerpoiictBa u  obopymoBanme ans | CocraB cisiOoBoit u coproBoit MHII3 KOMILIEKCHI
OCYILIECTBIICHUS TexHosorudeckux | IIponecc pasnusku craau Ha MHJII3
MIPOIIECCOB. OcHOBHBIE cxemsl, | Knaccupukanus erupoBaHHbIX cTajield IO XUMHYECKOMY COCTaBY, 110 HA3HAYECHUIO, 110 Ka4eCTBY
orepalyu, PEeXUMbl TexHoJorndeckux | Kiaccugukanus mpoKaTHBIX EXOB.
MPOIIECCOB Pa3lMBKU U MPOKATKU CTAIM. | PacmpeneneHne TeXHOJOTHYECKUX IIOTOKOB.
TexHoiorus Nponu3BoCTBA OJIIOMOB U CIISI00B.
YmMmerb BeiGupats pannoHanbHbIE CIIOCOOBI IIpumepHBIe IPaKTUYECKUE 3aAaHUSA:
Pa3IUBKU U IIPOKATKU Paccunrare mapameTpbl HenpepbIBHOM pasznuBky ctaiu Mapku 0912C Ha cnsioooit MHJI3 ¢
ctanu.PaccyuThIBaTh MapaMeTphbl pa3mepamu kpuctamiuzatopa 900*1200
pasnuBkH cTaind. OCyIIEeCTBIATD U Omnpenenuts NPOIOIKUTEIHLHOCTD 3aTBEPACBAHIS U IIyOHHY JTYHKH )XHAKOTO METaa B
KOPPEKTUPOBATh TEXHOJIOIMUECKUE HENpPEephIBHOJIUTON 3arOTOBKE C pa3MepaMu HonepedyHoro ceueHus 124x124 mm u3 cranu mapku 60C2A
MPOLIECCHI PA3IIMBKU U MPOKATKH CTANH. | TIPH BBITSTUBAHUM CO CKOPOCThIO 4,1 M/MuH. [IpoBecTrkiIaccu prKanniofaHHOMMapKUCTaH.
OnpenenuTs TONIUHY CIIOS 3aTBEPAEBILEr0 MeTalla Ha BBIXOJE U3 KpUcTau3aropa AnuHoi 1100 mm
npu paznuske ctanu Mapku 15XCH/ na kpuBonuneiinoit MHJI3 co ckopocThio 0,9 M/MuH 1
MPOBECTHUKIACCU(PHUKAIINIOJaHHOHMAPKHUCTAIIH.
OmnwucaTh TEXHOIOTHIO COBMEIIEHHON Pa3iIMBKHU U MPOKATKH
OnucaTh TEXHONOTUIO COBMEIIEHHON Pa3IMBKU U MPOKATKH
Tt »m- ;'L*-; ’
®
Bnanets TexHosorueil NMpoM3BOACTBA W PA3IMBKHU | 3a/laHMs Ha pelleHne 3a1a4 u3 npodeccrnoHanbHoi obnacTn

U IPOKATKU CTAJIH.

Bonpocamu peryaupoBaHus
TEXHOJIOTHUECKUX PEKUMOB. YMEHHEM
YOpaBIATh TEXHOJIOTHIECKHMHU

1.Ilo HpCHCTaBHCHHOﬁ CXEMCE OIMMCaTh COCTaB HHTCIZHO'HPOK&THOFO KOMILIEKca. YKa3aTh
HCIOJIb3YyEMOC 060pyz10}3a}me. BrisaBuThH JOCTOMHCTBA U HCAOCTATKU.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pa30oBaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
npoLeccaMu UL obecrieueHus | ™
MOJY4YEeHUs NPOLYKIUM C 3aJaHHBIMU i...‘
CBOCTBAMM. -y
2. Ilo mpexcTaBieHHOHN cXeMe OMHCATh COCTaB JINTEHHO-TIPOKATHOTO KOMITICKCA. YKa3aTh
UCTIONBb3yeMoe 000pyAOBaHNE. BEISIBUTE JOCTOMHCTBA U HEIOCTATKH.
3. Ilo mpencTaBiIeHHON cXeMe ONHCaTh COCTAB JIMTEHHO-TIPOKATHOTO KOMIUIEKCa. Y Ka3aTh
UCTIOJIb3yeMoe 000pyAoBaHue. BBISBUTH TOCTOMHCTBA M HEJOCTATKH.
3HaTh COBPEMEHHOE COCTOSHUHM MPOLIECCOB [TepeuncanuTh B JJOTMUECKOH MTOCIEA0BATEIEHOCTH IPOIECCHI TTOJTyIeHHUS YEPHBIX METAJIIOB VYuebnas -
IIPOMU3BOJICTBA UyT'yHa U CTaJIH; ‘Yka3aTe OCHOBHOE 000pyI0BaHHUE JUIS MTOyUSHUS arjoMepara, IyryHa, CTajH. 03HAKOMUTENbHAs
OCHOBHBIE METOJIBI 1 OCOOEHHOCTH OOBSICHUTH MPHUHIIMI JSHCTBHSI OCHOBHOTO 000py0BaHuUs sl IOJMyUYeHUs arjoMeparta, 4yryHa, CTaiu IpaKkTUKa
IUTABKH CTaJICH U YyryHa OOBACHUTH TEXHOJOTMH BBIIIIABKH YyT'YHa U CTaJIN
Ymern MIPUMEHATH NOJTYYCHHBIC HepeqncnnTL OCHOBHBIEC TCPMHWHBI U TMOHATHUA TCXHOJIOT'MYECKOI'0 Mporecca IMPOU3BOACTBA YCPHBIX
TEOpETHYECKHE 3HAHUS IS METaI0B
MPAKTUYECKOI'0 pCIICHUA 3a1a1 I[aTI) OINPCACIICHNUA OCHOBHBIM TEpMHHAM TEXHOJOTHYCCKOTO TIIpoHecca MPOU3BOJACTBA HYCPHBIX
IIPOU3BOJICTBA, METaI0B
HCIOJIb30BATh OCHOBHBIC ITOHATUA ITPU
HalMCAaHUM OTYETA MO IPAKTHKE
Bnanets HaBBIKAMH TIOJYYEHHUS MeTallia [TonsTHE KayecTBa MeTaIa, IEPEUHCIUT OKa3aTeI KauecTBa
3aJJaHHOI0 KayecTBa [Mepeuncanuts GakTOpbl, BIUSIONME HA POU3BOJICTBO METAJUIA 33JAHHOTO Ka4eCTBa
IIK-5 cioco0HOCTBIO BHIOUPATHL U NPUMEHATH COOTBETCTBYIOLIHE METOABI MOACTHPOBAHUSA (PU3HYECKHX, XHMHUYECKHX H TEXHOJIOTHYECKHUX IPOLECCOB
3HaTh METO/bl MATEMaTUYECKOIO Bonpocul 0na npogedenuss mexyujeco KOHMpPOIs U UMO2080U MopaenupoBaHue

MOJACIUPOBAHUA MCTAIIITYPIUICCKUX
00BEKTOB U TEXHOJIOTHYECKUX
IMpO1ECCOB

ammecmayuu 6 popme K3aMeHa
Ymo makoe Mooenb muna «4epHuiil Auur»?
B uem ocobennocms cmamuyeckux mooeneu?

MPOIIECCOB U OOBEKTOB
B METAJUTYPIUu




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
Kaxkue ocobennocmu umeiom ounamuueckue mooeau?
B yem cywnocmo codeparcamenvinozo nooxoda npu nOCMpoeHUuU Mamemamu4eckou mooeiu?
Ymers UCIIOJIB30BaTh METO/Ibl MATEMaTHUECKOTO Temamura 1abopamopHoti pabomul NO MAMEMAMULECKOM) MOOETUPOBAHUIO
MO/ICTIMPOBAHUS METAJUTYyPrHYECKUX Memannypeuieckux npoyeccos
00BEKTOB M TEXHOJIOTHYECKHX Mamemamuueckoe moodenuposanue npoyecca ucmeyenusi Oymvsi U3 6epxXHell KUCIOPOOHOU ypmbl 6
TIPOIIECCOB KOHBepmepe.
Mamemamuueckoe Mmoldenuposanue npoyecca OKUCIEHUA MApP2aHya 6 KUCIOPOOHO-KOHBEPMEPHOU
niasxe.
Mamemamuueckoe mooearuposanue npoyecca (PopmMupo8aHusi MaKpOCMpyKmypbl HenpepbleHOAUMOoU
3a20MOBKIL.
Bnanets HaBBIKAMU HCITOIF30BAHHS CTAHJAPTHBIX Ipumep 3a0anus x 1abopamopHou pabome:
TIPOTPAMMHBIX CPEIICTB JIEKTPOHHBIX Mamemamuueckoe Mmolenupoganue npoyecca OKUCTEHUS MApP2aHyd 8 KUCIOPOOHO-
tabnui «Excely» anst paspaborku KoHsepmepHou niagke. CMoO0enupogams 3A8UCUMOCHb OCHMAMOYHO20 COOEPIHCAHUS MApP2aHyd 6
MaTeMaTHYeCKUX Mojerneit Memainne om co0epucaHUs Map2anya 8 uy2yHe u ochosHocmu uinaxa oaa ycnoguu MMK.
Heobxooumvle 0151 pacuemos oanHvle 8b10UPAIOMCsL CAMOCMOSIMENLHO.
Pexomenoyemasn numepamypa:
1. Konecnuxoe FO.A., bByoamoe b.A., Cmonapos A.M. Memannypeuneckue mexHoaocuu 6
BbICOKONPOU3BOOUNENbHOM KOHGEPMEPHOM yexe: yuebnoe nocodue. — Maenumozopck: H30-60
Maenumocopck. eoc. mexu. yn-ma um. I'.U. Hocoea, 2015. — 379c.
2. bucees A.M., bucees B.A. Memannypeus cmanu. Teopus u mexHono2us niaeKu cmaiu. —
Mazenumoeopck: MI'TY, 2000. — 544 c.
3HaTh METOJIbI PU3UIECKOTO 1 Ilepeuenv meopemuueckux 60npocos K 3auemy: Hayuno-
MaTEeMaTHYECKOTO MOJICITUPOBAHHS METOABl ~ HWCCIICOBAaHWSA —  TCOPETUYECKHE,  JKCIIePHUMEHTalbHble  (JIA0OpaTOpHBIE WM | HCCIIeAOBATEIbCKAs
TEXHOJIOTHYECKUX TPOIIECCOB MIPOU3BOJICTBCHHBIE). pabota
MaTeMaTHIECKOE MOJICITUPOBAHNE;
(hu3nvecKoe MOICTUPOBAHHUE;
HATYPHOE MOJICIIUPOBaHHE
YmeTb BBIOMPATH M IPUMEHSThH IlIpumepnovie npakmuyeckue 3a0aHuA:
COOTBETCTBYIOIINE METOABI PHU3MUecKoro | BriOpaTh KOHTpOIUpYEMEIC TapaMeTPhl Ha METAIUTYPIHYECKOM 00BEKTE.
1 MaTeMaTUYeCKOTO MOJIEINPOBAHHUS BriOpats Hanbosee 3PPEKTUBHYIO CXeMY IKCIIEPUMEHTA.
TEXHOJIOTHYECKUX MPOIIECCOB CocraBuTh IUIAaH TPOBEACHHsI OKCIEPUMEHTOB PAa3HbIX YpOBHEW (OIBITHBINH, J1a0OPaTOPHBIH,
MOJTYTIPOMBIIUICHHBIH, TIPOMBIIIICHHBIH, H3TOTOBJICHHE OMBITHO-IIPOMBIIUICHHOW NapTHH).
Bri6paTh THI MaTeMaTHYECKOM MOTMHOMHUAIBHOMN MM HHOW MOJEIH.
[Tonb30BaThcss METOAMKOW pacdera Kod((UIIMEHTOB OHMIHMPUYECKOTO YpaBHEHHS IO JIaHHBIM
MIPOBEICHHOTO TIAHUPYEMOTO SKCIIEPUMEHTA.
ITpon3BOUTE OMCK ONTHMAIBEHOTO SKCTPEMAIEHOTO 3HAYEHHsI TapaMeTpa ONTUMHU3AINK B 001aCTH
omnpezeneHust QyHKIMH ABYX ¥ MHOTO(AKTOPHBIX YPaBHEHHH.
Bnanets METOAAMU MaTeMaTUIECKOro U 3aoanus na pewienue 3a0au u3 npoheccuonanbHoN 001acHm U, KOMNIEKCHbLE 3A0AHUA:

(I)I/I3I/I‘IGCKOF0 MOACINPOBAHUA

1. HOC’I‘pOCHI/Ie MAaTEMaATUYCCKHUX MO)ICHeﬁ JJIA OICHKH KOS(l)(l)I/IIII/IeHTa PABHOMCPHOCTH MOCTYIJICHUS




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
TEXHOJIOTHYECKHX MPOLIECCOB KOMITOHEHTOB MIUXTHI 13 OyHKepa B3Y Ha JI0TOK Ipu pa3iuyuHbIX apaMeTpax 3arpy3KH MaTepuaioB B
oyukep B3VY;
2. IlocTpoeHne MaTeMaTHIECKHX MOJEIEH TSI OLEHKH PAIOHATIBHOTO COAEPKAHMUS TOIUINBA U BIIard B
cocTaBe IINXTHI TIPH crieKaHuM arioMepara u3 korrenTparos CCI'TIO u MuxaitnoBckoro 'OK
3. CraTHCTHYECKUMH METOJaMH OIICHKA BIMSHUS Pa3INIHBIX (PaKTOPOB Ha KOA(PPHUIHEHT
COINPOTHUBJICHHSI IIUXTHI JBIDKCHUIO Ta30B B HI)KHEW YacTH TOMEHHBIN ITEYH.
3HaTh METO/IBI M HOPAIOK TTOMCKa HAyqHO- O3HaKOMJICHHE C HAyYHO-TEXHHYECKOM U MAaTEHTHOM JINTEPATypoil 0 TeMe HHANBHIYaNbHOTO 3aganus | [IpomsBoacTBeHHAs —
TEXHIYECKO} M NIaTeHTHOI nHpopMamuy | Ha MPAKTHKY; MOATOTOBKA K HAIMCAHUIO aHATMTHYECKOro 0030pa; MPeAJUIIOMHAs
[0 BOTPOCAM MOJICTHPOBAHHS OCHOBHOE M BCIIOMOTaTeIbHOE 000pyIOBaHHUE AJIS IPOU3BOICTBA YEPHBIX METAIIIIOB _ | mpaxTuKa
OcoOeHHOCTH TEXHOJOTHUH IPOM3BOJACTBA arjioMepara, BBIIUIABKM YyI'yHa W CTalld, HEIPEPBIBHOMN
(bI/ISI/I‘-ICCKI/IX, XUMHNYCCKUX U Pa3IMBKHU CTaH
TEXHOJIOTHYECKHX IIPOIIECCOB
METaJUTYPrH9eCKOTO IPOU3BOCTBA
Ymers OCYIIECTBIIATH COOp HAYIHO- [TonsiTne Hay4YHOW MyOIMKAIMH, TOHATHE SKCIIEPUMEHTa, HAyYHO-TEXHUIECKOH HH(DOpMALIH
TexHHuecKkoi nHopMary o TeMaTuke | LIPEACTaBICHHE OTYETA 1O NMPAKTHKE
9KCIIEPUMEHTOB JJISI COCTABIICHUS
0030pOB, OTYETOB M HAYIHBIX
myOauKanuit
Bnaners y4acTHe B COCTABJICHHH OTYETOB I10 O0paboTka u cucremMaTu3anys GakTHUECKOro U JIUTEPaTYpPHOTO MaTepHasa.
BBITIOJTHCHHOMY 3aJIaHUTO
Bua nesiTeIbHOCTH: MPOU3BOACTBEHHO-TEXHOJOTHYECKast
IIK-10 cnocoGHOCTHIO OCYMIECTBISATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIECCHl B METAJIYPIHU U MaTEePUAI000padoTKe
3HaTh OCHOBHBIE 3aKOHOMEPHOCTH I'openne yrnepona y ¢ypm u cocra rasa no jimHe GpypMeHHOro ouara. MismMeHeHne cocraBa rasa no OcHOBBI
¢usnuecKrX, PU3UKO-XUMHUUECKHUX U BBICOTE TCYH. METaJLTypru4ecKoro
TEIJIOBBIX MPOLIECCOB; 0COOCHHOCTH [TpOTHBOTOK MaTepHAaIOB U I'a30B B JOMEHHO# neun. [IpUuuHbI OMyCKaHKs MaTepUaioB B IOMEHHON MPOU3BOJICTBA

KOHCTPYKLIMU arperaTtos, CPEACTBA
KOHTPOJIS M yTIPaBIICHHS
METaJUTyprHYECKIM ITPOU3BOICTBOM

rneyu
[Ipsimoe 1 KocBeHHOE BOCCTaHOBIEeHHE OKCUA0B. OcobenHoctH. [Tokazatenn. CpaBHEHHE IPSMOTO U
KOCBEHHOTO BOCCTAHOBJICHHS.

BoccranoBieHre KpeMHUS, MapraHiia, BAaHA U U TUTAHA B JJOMCHHOM IEYH.

OO6pa3oBaHne YyryHa B JOMEHHOW IIeYH.

[IInakooOpa3oBaHue B JOMCHHOM IICYH.

[TepBuuHBI, IPOMEKYTOUHBIN, KOHEUHBIN HIaK. COCTaB KOHEYHOTO 1IUIaKa.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
W3 xakuX OCHOBHBIX KOMIIOHEHTOB COCTOMUT CTAJIETIaBIIbHBIN [IUIAK
KoHcTpykius 1oMEeHHON Ieuu U aBTOMAaTH3alus JOMEHHOTO Ipoliecca
KoHCTpyKIHs cTanenIaBmIbHBIX arperaToB M NPUHIUIEI UX PaOOTHIL.
YmeTs XapaxkTepu30BaTh TEXHOJIOTHYECKUE IIpakTuyeckue 3afaHus:
MPOLIECCHl B METAJUTYPTrUH; BBIOUPATH JlaTh XapaKkTepUCTUKY TyThEBOMY PEKUMY B JOMEHHOH Ieuy;
YTIPABISFOIIE BO3ACHCTBHS; BrI0paTh pexxuMBbl TOa4N TyThs B KHCIOPOAHOM KOHBEPTEPE IPH MEPEIEIIe IIUXThI PA3THIHOTO
KOPPEKTHPOBATh TEXHOJIOTHIECCKUE COCTaBa;
apaMeTpsl CKOppEeKTHPOBaTh AMEKTpHUECKUil peskiM padoTel JICII B 3aBHCHMOCTH OT HOJIN KHIKOTO YyryHa B
MCXOAHOW METaJUIONINXTE.
Bnaners Hasbikamu pacuera mapaMeTpoB 3agaHus Ha penIeHue 3a1a4 U3 MpodecCHoHaIbHON 00macTu:
TEXHOJIOTHYECKOTO IIPOIIECcca; OmnpenenuTs pacxoJ TEXHUIECKN YUCTOTO KHCIOPOo/ia Ha IIPOLYBKY METAJUIOMINXTHI, cocTosmei n3 100
nH(popManue 0 COBpEeMEHHBIX T sjoMa 1 300 T )XUIKOTO YyryHa, IMEIOIET0 XUMHYECKHU cOCTaB OJIM3KUHA K CPEIHIM 3HaYCHUSIM
METaJITyprUyeCKUX TEXHOJOTUSAX U coctaBa yyryHoB [TIAO «MMK», npu BelI1aBKe B KOHBEpTEpE aBTOKY30BHOU cTanu tuna 0810. Bee
crioco0ax KOPPEKTUPOBKH HEJIOCTAIOIINE JaHHbIE IPUHATH CAMOCTOSATENBHO.
TEXHOJIOTHUECKUX ITapaMeTpOB OnpenenuTts, CKOIbKO U3BeCTH, coaepxariei 90 % CaO, moxHO nonyuuTs u3 500 T U3BECTHSKA, €CIH B
HeM conepxkutces 95 % CaCO3?
OnpenenuTs COCTaB HAMEPTBO 000XKEHHOTO J070MHUTa CaTKHHCKOTO MECTOPOKIACHUS, COIeprKaIlero
30,66 % CaO; 21,73 % MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304; 46,72 %
ILILIL. (IOTEPH TP MPOKATUBAHNN).
Paccuutars, ckonbko u3BecTH, coaepxaieit 85 % CaO, MmoxHo noayuuts u3 1000 T u3BeCTHsIKA
AranoBckoro MectopoxxzieHus ? MI3BecTHSIK AranoBCKOro MECTOPOKIAEHUS coaepxuT 52,77 % CaO;
3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13 % mn.1.11. (oTepy Mpy MPOKAIUBAHNH).
OmnpenenuTs BBIXOJ M COCTAB U3BECTH, TOJyYEHHON U3 U3BECTHsIKA TyprosikCKoro MeCTOpOXICHHU,
€cIi B Hel mocie o0oxxura octanoch 5 % .11, M3BecTHsIK Typroskckoro MeCTOpOKAECHHUS COAEPIKHUT
54,3 % Ca0; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 % mn.m.u. (morepu mnpu
MIPOKAINBAaHUH).
OnpenenuTs OKUCIUTENbHYI0 crioco0HOCTh okathimeit CCI'TIO, conepxkamux 64 % Feobmr u 2,5 %
FeO.
OnpenenuTs OKUCIUTEIBHYIO CIIOCOOHOCTD arjomepara, conepxaniero 60 % Feobur u 15 % FeO.
OmnpenenuTh OKUCIUTENBHYIO CIIOCOOHOCTD OKaIMHbI, conepikaiiei 70 % Feobur u 73 % FeO.
Ckoubko u3BecTH, copepxkamier 85 % CaO, nmorpedyercs s omntakoBanus 0,7 % Si B 300 T skuakoro
MeTajlia, €CJIM OCHOBHOCTG Iliaka-3,5?
Ha ckobKO OBBICHTCSI OCHOBHOCTH IIUIAKA, €CIH K 35 T nutaka, coxepxkamero 43 % CaO u 13 % SiO2
J00aBUTE 7 T m3BecTH, coaepxkameit 87 % CaO u 2 % Si02?
3HaTh OCHOBBI U Pa3JIMYHBIE METOJIBI [TpumepHbIe TEOPETHUECKHE BOIIPOCHL: DJIeKTpOMeTaluTyprust

MMpOU3BOJACTBA @eppocrmaBOB, a TaKXKe
TEXHUYCCKHEC U TCXHOJOIMYCCKUEC
CpC€ACTBa peain3aluu Mpoueccon

[Ipou3BoICTBO HUKEJIS.

[Tpou3BOICTBO KOMITO3UTHBIX (PEPPOCILIABOB.
[Mony4yenne GeppocIiaBOB METOIOM CHHTE3A.
ITpon3BOICTBO a30THPOBAHHBIX (PEPPOCIIIABOB.

CTaJIi U CIIJIaBOB




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
[TpousBoacTBO GOPUPOBAHHBIX (HEPPOCILIABOB.
[IpoussoncTBo GeppoBoibhpama.
IIponsBoacTBO eppoTuTaHa.
[Ipon3BoacTBO (HheppOCIIIaBOB Ha OCHOBE PEIKO3EMEIIBHBIX AIIEMEHTOB.
Konctpykuus ¢peppocIuiaBHBIX ITEYeH.
Knaccudukarnus GpeppocmiaBHbIX medei.
CaMOCIIeKalomecs JIEKTPOIBL.
YMeTb BBISBIIATH (PU3HYECKYIO CYLTHOCTD [IpumMepHbIe TpakTHYECKHE 3aJaHuUs IIPH COaYH dK3aMeHa:

SIBJICHUH 1 IpoHecCcoOB B arperarax
Pa3JIMYHBIX TUIIOB W BBINIOJIHATH
MPUMEHHUTCIIBHO K HUM ITPOCTHIC
TCXHUYCCKUE paCUYCThI

Omnucanune MNPpUHIHUII IIPOU3BOACTBA I10 HpeHCTaBHCHHOﬁ CXEMCE.

+24770

ITo mpencraBneHHBIM 00pa3aM (HeppOoCIUIaBOB ONPEACTUT UX THIL.

Omnpenenuts conepxanue Fe,0O3 B HCXOTHOM CBIpbE, €CIIM U3BECTHO, 4To coaepkanue FeO B Hem 12%,
a oburee conepkaHue xxenesa 58%

OnpenenuTs pacXxo MapraHIeBOH PyAbl Ha BBIIUIABKY (peppoMapraHiia B TOMEHHOH IIeYH MPH yCIOBUU
coJiepxaHus Mapranua B pyzae 25%, 3akucu maprasua — 15%, nsyoyoxucu maprasna 55%.,
Conepxanue xenes3a B pyne — 18%, 3akucu xene3a — 5%.

OmnwcaTs KOHCTPYKIMIO W IPUHIINI ASHCTBHSI IPEICTABICHHOTO 000PYIOBAHHUS




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
Bnanets HHCTPYMEHTapHEM PELICHUS 3ajaHusl Ha pelIeHue 3a1a4 U3 MpoecCUOHATIBHON 00acTh

(u3nyeckux 3aaad B 00JIaCTH YEPHOI
METAJLTypPri¥, METOAAMH aHAIH3a
(bU3MYECKHX SIBJICHUI B TEXHHIECKAX
YCTPOWCTBAX M CUCTEMAX.

OnpenenuTs TEXHOJIOTHIO IPOU3BOJICTRA IO IIPeCTaBIeHHON cxeme. IIpoBectu aHamms
HPeICTaBIEHHOTO IPOU3BOCTBA
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HpOBeCTI/I CpaBHI/ITEHBHHﬁ aHaJIN3 IMPOU3BOACTBA YCPHBIX METAJIJIOB. Hpe}ICTaBI/ITL CXCMBI

IIPONU3BOJICTBA. Yka3aTh OCHOBHBIC (bPIBI/I‘IeCKI/IC ABJICHUA, IPOTCKAIOIINE B OTHUX ITPOIECCaX.

OmnwucaTs KOHCTPYKIMIO W IPUHINI ASHCTBHSI TPECTABICHHOTO 000pyIOBAHHUS




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHINH IpOrpaMMBbl
3HaTh MPUHLMUITBI BEIOOPa OCHOBHBIX IlepeyeHs TeopeTHYECKHX BONPOCOB K 3a4eTy: OCHOBBI IPOKAaTHOTO
TEXHOJIOTHYECKUX MPOLIECCOB TexHOIOTHA TPON3BOCTBA OSCIIOBHBIX TPYO. MIPOU3BOJICTBA
MIPOKAaTHOTO MIPOU3BOACTBA, TexHoIOTHs TPON3BOJICTBA CBAPHBIX TPYO.
0COOCHHOCTH 3TANoB KU3HEHHOTO IuKia | [Iporecc crimpanbHOM GOPMOBKH TPYO.
MaTepHalloB U U3AEIUHA U3 HUX CBapka TpyOHOIi 3arOTOBKH.
CopTaMmeHT rHyThIX Npo¢uiei 1o pasmepam, popmMe 1 MapOYHOMY COCTaBY CTallH.
TexHonornyeckue cxemMsl GOpMON3MEHEHHS TIOJIOCHI.
Pexumbl IpoGUIMPOBAHKS COPTOBBIX THYTBIX MTPOQHICH.
T'odprpoBaHHBIX FHYTHIX MPOQHICH.
ITpou3BOICTBO CHENUAIBHBIX MPOdUICH
YMmers IIPUMEHSTH CIIPABOYHBIN anmnapar mno IIpumepHBbIe IPAKTHYECKHUE 3aJAHUS:
BBIOODPY TPeOyeMBIX TEXHOJIOTHIA IlepeuncanTs OCHOBHBIE TEXHOJIOTMYECKHE OTIEPALINH MIPH TPOU3BO/ICTBE!
MOJIy4EHHUS TPOTYKIIMU IPOKATHOTO - IOJTyTIPOJYKTA;
nepeziesna Ha X OCHOBE JUJIsl pEIEeHUs - COPTOBOTO IPOKATa;
KOHKDETHBIX 3aJa4 - TOJICTOTO JIUCTA;
- TOPSIYEKAaTaHOT O IIUPOKOrO JIUCTA;
- XOJIOJJHOKATaHOH MOJIOCHI;
- THYTBIX IpoQuIIed u T.11
Buagers MIPUHIMIIAMU BEIOOpa MaTEpUaJIOB IS 3ajganns Ha penieHUe 32124 U3 NPodecCHOHANIBHON 00/1aCTH, KOMILIEKCHbIE 32 JaHUSI:

MIPOKAaTHOM MPOAYKIUHU Pa3IUYHOIO
Ha3HAYEHUs

BBIOpaTh MaTepua Juisl MPOKATHOW MPOIYKIMH Pa3InYHOTO Ha3HAUCHMS:
- IOJTyNIPOJYKTA;
- COPTOBOTIO MPOKATa,




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM

KOMITETEHIINU IPOrpamMMbl

- TOJICTOT'O JIKCTa;

- TOPSYEKaTaHOTO IIUPOKOTO JINCTA;

- XOJJOJHOKATaHOM MOJIOCHI;

- THYTBIX TPOQWIEH H T.II
3HaTh - OCHOBHBIE OTIPEJICNICHUs M TIOHSTHS, TeopeTnueckue BONPOCHI K IK3aMeEHY: Teopwust, TEXHOJIOTHS U

UCTIONIb3YEMBIE NP OCYIIECTBICHUH H
KOPPEKTHPOBKE TEXHOJIOTHH H
aBTOMAaTH3allMM JTOMEHHOIO MpOLEecca;
- OCHOBHBIE METOJIbI UCCIIEAOBAHUMH,
UCTIONIB3YEMBIX MIPU OCYLIECTBICHUN U
KOPPEKTUPOBKE TEXHOJIOTHH U
aBTOMAaTHU3alUM JOMEHHOTO IpoLecca;
- OIpe/ieICHUs IOHATHH 0 BBIIIIaBKE
YyryHa B JOMEHHOM €4, Ha3bIBaeT
XapaKTepUCTUKH X0/1a JOMEHHOTO
IIpoLecca;

- IIMXTOBbIE MaTepHAIIbl JOMEHHOU
IUIaBKH; OCHOBHBIE TEXHUKO-
SKOHOMHUYECKHUE MTOKA3aTEIN JOMEHHON
TUIaBKH U CIIOCOOBI MX yITyHUIIEeHUS;
o01ue npaBuiIa NOCTPOCHUS
ITOPUTMOB aBTOMAaTU3HPOBAHHOIO
YIpaBJIEHUS JOMEHHBIM IPOIIECCOM;
- OIIpEZIEeICHMs IPOLIECCOB: ABU)KECHUE
[IMXTOBBIX MAaTEPUAJIOB MPH 3arpy3ke B
neyb, TOpeHne TormBa y Gypm
JIOMEHHOH Te4H, TeIJI000MEH B
JIOMEHHOH Ie4H, ABMKEHHE MaTepHaIoB
B JJOMEHHOM Ie4n, IBUKEHUE ra30B B
JIOMEHHOH 1e€4H, BOCCTAHOBJICHUE U
(opMupoBaHuE UyTyHA, IUIABJICHHE U
IIJJaAKoOOpa3oBaHHeE.

OCHOBHBIE TTOKa3aTeNI XUMUYECKOTO COCTaBa KEIe30pyJHBIX MAaTEPHAIOB JOMEHHOH IIaBKH.
OCHOBHBIE ITyTH CHIDKCHHUS YAEIBHOTO PacXo/a KOKCa IIPY BBIIIABKE IyTyHa.

Buner MmaTepuasnos, HCIIONB3YEMBIX IS “TIPOMBIBKH’ TOMEHHOW TIedn M (HOpMUPOBAHHS TapHHUCAXKA HA
(dhyTepoBke.

OCHOBHBIE TTOKa3aTeNN TEIIOBOH PabOThI JOMEHHOH IeUn.

DuU3NKO-MEXaHUYECKUE CBOWCTBA MAaTEPUAJIOB, UCIIOJIb3YEMBIX B IOMEHHOM IIaBKE

V3MeHeHHe cTerneHr BOCCTaHOBJICHUS XkKejle3a OT (pypM IO KOJIOIIHHKA.

IToxa3arenu kayecTBa KOKca.

BiusiHue OCHOBHOCTH 11IJIaKa HA €r0 CBOMCTBA

[Mokazatenan CSR u CRI u ux BnusiHuE Ha pabOTy TOMEHHOM M€Y B COBPEMEHHBIX YCIIOBHSX.
IToBenenue cepsl O BBICOTE JOMEHHOM Ieun.

IMTokazaTenn, XxapakTepHU3YIOIIIE COBPEMEHHBIE TPEOOBAHMUS K KAUECTBY JKEJIE30PYIHOTO CHIPHS.
Peakuuu nepexoza cepbl B NIAK IIPU BBIIUIABKE YyTyHA B JOMEHHOW IEUH.

DOopMHPOBaHUE CNOS IIUXTHI HA KOJNOIIHUKE JOMEHHON MEeYn.

[Ipou3BoCTBO TAKOBON NEM3BI.

Martpuia 3arpy3ku MaTe€pHaoB JIOTKOBBIM 3arPy3049HBIM YCTPONUCTBOM.

INoxasareny, XxapakTepu3yroLIre TEMIIEPATYPy IUIABICHHS HLIaKa.

KonTpois pacnpeneneHust MaTepHalioB 10 OKPYKHOCTH M CEYEHHUIO TOMEHHON NeuH.

IInaBneHue u nu1ako0O6pa30BaHUE 1O BEICOTE JOMEHHOMN MEeYH.

YmpaBieHne pacrpeieIeHHeM MaTepralloB 110 CEYEHUIO TOMEHHON NeUH ¢ ABYXKOHYCHBIM 3aChIITHBIM
anmapaTom.

Pacnpenenenune peakiiii BOCCTaHOBJIICHHS OKCHIOB JKeJie3a U IpUMeced 4yryHa Mo BBICOTE JOMEHHOU
Meyu.

21. BnusiHMe CKOPOCTH ra3a Ha NOTEPU HAIOpa €ro MPU ABHKEHHHU Yepe3 CIOH ChIIy4ero MaTepuana.
TepMouHaMUKa BOCCTAHOBIJICHUS JKeJ€3a MOHOOKCUIOM yriaepoja. JluarpaMma mpegebHON CTENeHH
ucnoips3zoBanus CO.

BiusiHue pacnpeneneHus xKeae30pyJHOTO ChIPbs U KOKCa 0 paJuycy €4l Ha MOTEPHU HAIopa rasa.
Oco0OeHHOCTH TEXHOJIOTUH JOMEHHOI IIaBKU MPH paboTe Ha ChIPhE, UMEIOIIEM MTOBBIIIEHHOM
conepkanue TiO,.

Bimsiare cmenmmBaHus KeIe30PYAHOTO CHIPhS M KOKCa Ha IIOTEPH Haropa rasa.

TepMmomuHAMUKa BOCCTAHOBIECHHUS BOAOPOAOM. JlrmarpaMma npeaebHON CTeNeHN UCTIONIb30BAHMS
BOAOPOJA.

Brnmstare oTCeBa Menoun U3 JKENe30pyAHOTO CHIPhS HA IIOTEPH HAIopa rasa.

MexaHI3M BOCCTaHOBJICHHS XKeJle3a U3 OKCHJIOB.

aBTOMaTu3anus
JAOMEHHOTO ITpo1ecca




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

Brnusiaue comepikaHus xKelie3a B ChIpbe Ha CKOPOCTh BOCCTAHOBJICHUS.

MexaHH3M MOCTYIJICHUS KOKCA B 30HY TOPCHHUS.

BimsHue KpyITHOCTH arjioMepara M OKaThIIIeH Ha CKOPOCTh BOCCTAHOBIICHHS.

Omnpenensomye 1Mo ra30InHAMHUKE 30HbI TOMEHHOH ITeYH.

BimsHme pacxoaa ra3a-BOCCTaHOBUTEIS HA CKOPOCTH BOCCTAHOBIICHUS JKeJIe3a U3 OKCHIOB.

Buie! 30HaTBHBIX TETHIOBBIX 0AJTaHCOB M MX XapaKTEPHCTHKA.

Bimmsaue TemriepaTypsl Ha CKOPOCTh BOCCTAHOBJICHHUS B KHHETHIECKOM U T Y3HOHHOM peKuMax
MIPOTEKAHMUS IpoIIecca.

Bupl 001IMX TEIIOBBIX 0aJaHCOB U MX XapaKTePUCTHKA.

Bup! TOINIMBHEIX J00aBOK.

XapakTep JBHKCHHUS MaTEPUAJIOB IO BHICOTE U CCUCHHIO JOMCHHOM meun

39. BiusiHrie BUa OKCHIA U CII0c00a MOATOTOBKH CHIPhsI HA CKOPOCTh BOCCTAHOBIICHHS  JKeJe3a.
Bunpl nud¢y3un ra3oB B YCIOBUSIX JOMCHHOM TUIaBKH.

CymHoCcTh pacuéTa yAeIbHOr0 pacxo/ia KOKCca 1Mo TeIUIOBOMY OaJlaHCy HIDKHEH 30HBI JOMCHHOU MCUH.
Bnusiaue conepskanuit MgO u Al,O; Ha cBoiicTBa muaka.

43. IlpeumyIecTBa U HEJOCTATKH MPSIMOTO W KOCBEHHOTO BOCCTAHOBJICHHUS JKee3a n3 OKCHJIOB.
Oco0eHHOCTH BHITUIABKH BaHAIUCBOTO UyTYHA.

Peaxuu ropeHust B JOMEHHON NEUH.

[orepu Hamopa ra3a, k03¢ (HUIMEHT COIPOTUBICHHUS IUXTH U THHAMUYCCKAN HAIIOp Ta3a MO BHICOTE
JIOMEHHOM MeYH.

Temmeparypsl U TEIUIOEMKOCTH [TOTOKOB IIMXTHI K T'a3a MO BBICOTE U CEYCHHUIO JOMCHHOM IeYH.

48. Tlokasarenu, XapaKTepU3yIOIKe TOPeHNne TOIUINBA Y GypM TOMEHHOH MeYH.

VYMmerh

- BBIICTIITH HanOoJiee 3HaYMMbIe
COCTaBIIAIONINE TEOPUH, TEXHOJIOTHH M
aBTOMAaTH3allMH JOMEHHOT'O IPOIIecca;
- 00cyxath crocoObl 3h(HEeKTUBHOTO
pemieHns 3a7a4 110 MOBBIIICHUIO
MIPOU3BOIUTEIHHOCTH JOMEHHOH Me4H,
CHIDKEHHIO yJIEJIBHOTO Pacxo/ia KoKca,
YIYYIIEHUIO KadecTBa YyTyHa,
00ecIeueHHNIO JUTNTETBHON CITyKOBI
neuy;

- pacnio3HaBath 3((PEKTUBHOE pEIIeHUE
oT HeA((HEKTUBHOTO TIPH U3MEHEHUN
TEXHOJIOTHH JJOMEHHOH IIJIaBKH;

- OOBACHATD (BBISBISTH U CTPOUTH)
TUIYHBIE MOAETH 33a]a4, OTHOCSIINXCS
K TEOPHH, TEXHOJOTHH M
ABTOMAaTH3allMH JTOMEHHOTO IPOIIecca;

Ha npakTH4ecKkuX 3aHATHAX PeLIAlOTCsl 3a1a4u:

1. OnpenenuTh CTENEHb NPSIMOTO BOoccTaHOBIEHHS 110 [TaBnoBy M.A. 0 H3BECTHBIM UCXOIHBIM
JIAaHHBIM: PacxoJl yriepoja Ha BoccTaHOBiIeHHe xene3a 3 FeO paseH 50 xr, oOliee KOJINYECTBO Keje3a
B UyT'yHE paBHO 945 KT, B TOM YHCJI€ TOCTYNUBIIETO B METAJNTNUYECKOM COCTOSTHUH 10 KT.

2. OnpexnenuTs CTENEHb MPSIMOTO BoccTaHoBIeHUS 1o [TaBnoBy M.A. McxoaHble JaHHBIE: KOIUYECTBO
obpazosasmierocs CO 1Mo BCeM peakiusM BOCCTAHOBIEHUs cocTaisieT 120 Mm%/t YyryHa, B TOM YHCIIe
10 peaKiusaM BOCCTAHOBJICHHS pUMeceii uyryHa 20 M*/T ayryHa; KONHYeCTBO BOCCTAHOBIEHHOTO IO
BCEM peaxIusM xere3a 940 Kkr/T gyryHa.

3. To peakuusam mpsimoro BoccranosieHus Fe uz FeO u Si u3 SiO; o6pazosanock 115 kr CO/T uyryHa.
Bcero BoccranoBmiock 940 kr xxenesa, cogepxanue Si B uyryne 0,65 %. Onpenenurs cTeneHb
HIpsIMOTo BoccTaHOBIEeHHMs o [TaBnoBy M.A.

4. OnpenenuTh CTETEeHb IPSMOT0 BOCCTAaHOBIEHUS 110 [1aBoBy M. A. 110 N3BECTHBIM HCXOIHBIM
JIAHHBIM: KOJIMYECTBO OTHATOTO KUCIOPOIa IPH MpsiMoM BocctaroBienun Fe us FeO u Si us SiO, - 55
Kr Ha 1 T yyryHa, o0liee KOJIMYeCTBO BOCCTAHOBIICHHOTO Kee3a 940 Kr/T uyryHa, cojep:kanue Si B
gyryne 0,65 %.

5. OnpenenuTth KOMMUECTBO PypMEHHOTO Ta3a, oopaszoBasmierocs u3 300 Kr yriepona Kokca mpu
TOPEHHH €0 B AYThe, coaeprkamieM 25% KUcIopoaa, Ipu BIakHOCTH ero 1,0 %.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

- IPUMEHSTH 3HaHUS 110 TEOPUH,
TEXHOJIOTUM M aBTOMAaTH3aIMH
JOMEHHOT0 IIpoliecca B
npo¢ecCHOHAIBHON IEITeNbHOCTH;
UCIIOJIB30BaTh HX Ha
MEXIUCLMIUITHAPHOM YPOBHE;

- MproOpeTaTh 3HAHUSA B O0JIACTH
JOMEHHOTO IpoLecca;

- KOPPEKTHO BBIpaXKaTh U
apryMeHTHPOBAaHO 00OCHOBHIBATH
TMOJIOKECHUA. TCOPHUU, TEXHOJIOTUHU U
aBTOMATHU3aLUK JOMEHHOIO IIpoLecca.

6. Ompenenuth coctaB (ypMEHHOTO ra3a, 00pa30BaBILIErOCs IPU TOPEHNUH YIJIepo/ia KOKca B 1yThe,
coaepxaieM 25% kucnopoja, npu BiaxxHoctu ero 1,0 %.

7. OnpeenuTh KOTHIecTBO (hypMEHHOT0 Tasa, obpasyromerocs u3 100 M® mpupoHoro rasa (B Buze
CH,) npu copepxaHun Kuciopoaa B 1yTee 25% u Baaxkaoctu ero 1,0 %.

8. OmpenenuTh COCTAaB MPOAYKTOB TOPEHUS IPUPOIHOTO ra3a B AyThe, coaepxkamieM 25% Kucioposaa,
npu BiaxkHOCTH €ro 1,0 % (IpUMEHNUTENBHO K yCIOBHAM IOMEHHON IUTABKH).

9. Onpenenuts creneHs uenoias3oanus CO B qomeHHO# meun. CoctaB KOJONTHUKOBOTO raza: CO =
23%, CO, =20%, H, = 8 %.

10. OmpenenuTh pacxo] KOKca Ha BOCCTAaHOBJICHUE KPEMHHS B | TOHHE UyTyHa PHU COAEP’KaHUU €ro
0,8%. Conepxanue yriaepoaa B kokce 85 %.

11. OmpenenuTh pacxo] KOKca Ha BOCCTAaHOBJICHHE MapraHIia B | TOHHE MepeieIbHOTO YyTryHa MpH
conepxkanuu ero 0,5%. Conepxkanue yriepona B kokce 85 %.

12. B ntoMeHHYIO Ieub, BBIIUIABIAIONIYIO JIUTEHHBIN YyTr'yH, nocTynaeT 3 Kr cepsl. ConepkaHue cepsl B
gyryHe 0,02%. Beixos nutaka 300 kr/t uyryna. Onpenenuts coaepxkanue CaS B IL1ake NpH YCIOBHU
Mepexoia B 3TO COSIMHEHNE BCEH cephl IIIaKa.

13. Onpenenuts pacxoj KOKCa Ha BOCCTaHOBJIEHHE (ocdopa IMpH COAEPKaHNH €ro B IepeIeTbHOM
gyryHe 0,08%. Conepkanue yriepoaa B kokce 85 %.

14. Conepxanue xenesa B arnomepate 58%, conepkanue xenes3a B 4yryHe 94,5%. Onpenenuts pacxon
arjoMepara Ha BBIIIJIaBKY | T 4yryHa.

15. Pacxon xesne30pyaHoro Marepuaina, coaepxkaiiero 0,15% P,0s, cocrarnser 1600 kr/tT gyyryHa.
Omnpenenuts BO3MOXKHOE cojiepkanue Gocdopa B epeesibHOM YyTyHe.

16. Pacxon xene30pyaHbIX MaTepHasios, cogepxammx 1% MnO, cocrarnser 1600 kr/tT gyryHa.
OmnpenenuTs BO3MOXHOE COZIepKaHUE MapraHiia B IepeeIbHOM YyTyHe.

17. Onpenenuth pacxoj KHcaopoaa it cxuranust y gypm 340 kr kokca, cogeprkariero 85% yrieposa.
18. UsBectusik coaepxut 98% CaCOjz u 1,4% SiO,. Onpeaenuts QIHOCYIONYIO CTOCOGHOCTD €r0 MPH
OCHOBHOCTH nuiaka 1,1.

19. [ITuxToBBIC MaTEpUAbl BHOCST B IoMeHHYI0 nieub 183 kr SiO, u 191 kr CaO. Coaeprxanue
kpeMmHus B uyryHe 0,7%. Onpenenuts moTpeOHOCTh B KBapuuTe ¢ conepxanueM SiO, = 98 % mis
oOecriedeHHs OCHOBHOCTH IIIJIaKa, paBHOM 1,05.

20. [lTuxToBBIC MaTEpUAIIBI BHOCST B JOMeHHYIO Tiedb 163 kr SiO,. Conepikanne KPEeMHHSI B UyTryHE
0,6%. Boixon nutaka 300 kr/t uyryHa. KakoBo conep:kaHie KpeMHe3eMa B IIuIaKe?

21. Hacwimuast mnotsocTh mixtsl 1100 kr/m°. CTeneHb ypaBHOBEIIMBAHHS € Fa30BbIM TOTOKOM
cocraisieT 45%. OnpenenuTs niepenaj JaBIeHHs ra3a B CI0€ MIMXTOBBIX MaTEPUAIOB BRICOTOM 23 M.
22. XenezopynHas cMechk B cooTHomeHnH 40:60 cocTOUT U3 arioMepara M OKaThIIIeH, CoepKaIix
0,3 1 0,08% MnO u 58 u 65 % Fe. Onpenents OPHEHTHPOBOYHOE COACPIKAHUE MapraHIia B
HepeaeIbHOM YyTyHE.

23. B peakuusx mpsiMOro BOCCTAHOBIICHHS B Ta3 MEPEXOMHT Kuciaopozaa 80 M/t uyryHa. Beero
OTHHMAeTCs Kucnopoa ot okcunoB 380 kr/T uyryHa. OnpeaenuTb MoKa3aTelb MPSIMOro
BoccraHoBieHus o A.H. Pammy.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
24. B peakuusx IpsiMOro BOCCTAHOBJICHUSI B Ta3 NEPEXOAUT Kuciopoaa 90 Kr/T uyryHa, B ToM yucne 10
KI'/T 4yTyHa [Py BOCCTAHOBJICHUH NpuMeceil. Becero otHuMaertcs kucnopoaa ot okcunos 400 xr/t
gyryHa. OnpenenuTs mokasareib NpsaMoro BoccraHoBierns no A.H. Pammy
Bnanets - IPAaKTUYECKUMHU HaBBIKAMU IIpumep 3anaHus K KypcoBoii padore

UCIIOJIb30BaHUs SIEMEHTOB TEOPHUH,
TEXHOJOTMH U aBTOMaTU3alUu
JIOMEHHOT'O IIpoLiEcca Ha APYTHUX
JUCUUIUIMHAX, HA 3aHATUSAX B AyAUTOPUU
U Ha NPaKTUKE;

- crroco0aMu IEMOHCTPAIH YMEHUS
aHAJIM3UPOBATEL CUTYAIUIO IIPU
U3MCHCHUU TCXHOJIOT'HYCCKUX
rnapaMeTpoB JIOMEHHOH IJIaBKH;

- METOJJaMH OMPEIEICHUS yIeIBHOTO
pacxoja KOKca 1 MPOU3BOIUTEILHOCTH
HOMGHHOﬁ ne4Yr Npu U3SMCHECHUN
YCIIOBHI pabOTHI;

- HaBBIKAMH U METOTUKaMu 0000IIeHUS
PE3yJIbTAaTOB PELICHMS],
9KCIIEPUMEHTAIILHOM JESTEILHOCTH B
00JTacTH TEXHOJIOTHUH JOMEHHOMH IITaBKH;
- crtoco0aMu OIICHUBAaHUS 3HAYUMOCTH U
IIPAKTUYECKON IIPUTOJHOCTH
MOJYy4YEHHBIX PE3YIbTATOB IPHU
MO/JICIMPOBAaHUH JOMEHHOTO IIpoIiecca;

- BOBMOXXHOCTBIO MEXKIUCITUITITIMHAPHOT'O
NMPUMEHEHUA TCOPHUU, TEXHOJIOTUN U
aBTOMAaTH3allMH JTOMEHHOT'O IPOIIecca;
- OCHOBHBIMHU METOJIaMH HCCIIEA0BaHUS B
00J1acTH TEOPHUH, TEXHOIOTHH H
aBTOMAaTH3allUd JOMEHHOIO Mpolecca,
MPaKTUUYECKUMH YMEHUSIMH U HaBbIKaMU
UX UCIIOJIb30BaHMUS;

- OCHOBHBIMHU ME€TOJIaMU PCIICHUA 3a1a4
B 00J1aCTH TEOPUH, TEXHOJIOTUN H
aBTOMATH3alll{ JTOMEHHOTO TpoIiecca ;
- Mpo(heCCHOHATBHBIM SI3BIKOM TEOPUH,
TEXHOJIOTUM W aBTOMATHU3allUH
JIOMEHHOTO TIpOIIecca;

MuHHCTEpCTBO HayKHU U BhIcIIEro oopasoBanus Poccuiickoit @enepanuu
denepanbHOE TOCYIAPCTBEHHOE OFODKETHOE 00pa30BaTENHHOE yUPEKIACHHUE
BEICIIIETO 0Opa30BaHMs
«MarHuToropckuii rocyJapCcTBEHHbIN TexHuueckuil yausepceuteT uM. I'.M. HocoBa»

Kagenpa meramurypruu 1 XUMHIECKUX TEXHOJIOTHIH

3AJAHHUE
HAa BBIIIOJIHEHUE KYpPCOBOW pabOTHI O AUCITUIIINHE
«Teopmﬂ, TCXHOJIOTUA U aBTOMAaTU3alusg IOMEHHOIO IIpouecca
Ha TEMY «OnpeﬂeneHI/Ie TEXHUYECKUX ITOKa3aTejei ILOMeHHOﬁ IJIaBKU P U3MCHCHU U yCHOBI/Iﬁ
paboThi»
CTYZIEHTY

BrImomHATE pacdeT TEXHUUECKHUX MOKa3aTeeH AT CIICAYIONINX YCIOBHI:
Bupn uyryna no 3axa3zy: npegensHoit mapku [11, rpynnst I, kitacca b, kateropuu 2.
JlaHBI: XUMHYECKHUIT COCTAB JKENe30pYAHON YaCTH IIHUXTHI, (urtoca 1 30516l Kokca ConepikaHue MENKOi
(dpaxmuu (M), BraxHOCTH (W).
CocrtaB pyaHOH YacTu mMUXTHI, %: araomepat 58,6
okareimu 32,7
pyzaa 8,7
4. Pacxop 100aBOK, KI/T 4yryHa: MarHUTHBIH NPOJIYKT 8
XHUMHUYECKUN COCTaB KOMIOHEHTOB IIHUXThI

HaumenoBanue Maccosas nois %
Matepuana W[ m Fe | FeO | Fe,0| SiO, | ALO| CaO | MgO| MnO| S
Armomepar - 75| 56,7 11,1| 68,7 6,4 | 1,78| 8,6 | 1,92 | 0,26 | 0,048
OKartbIln - 30| 635 2,71891| 51| 043 1,4 | 0,94 | 0,18 | 0,036
Pyna 40| 105| 51.7| 6,2 | 670 7,9 1,9 321 021| 22| 0,14
MaruuTtHbII 51| 661 11,4 7,9 6,7 | 1,69| 95 | 4,46 1,76 | 0,053
NIPOAYKT
W3BecTHSIK 3,0 3,1 0,2 - 0,26 | 0,73 0,27 | 549 | 0,46 | 0,014| 0,022
30J1a KOKca - - 6,3 - 90 | 53,1| 238 | 4,6 1,8 | 0,08 0,79

IToka3aTenu kauecTBa KOKca




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
- crIoco0amMu COBEpPIICHCTBOBAHUS CocTtaB nIpHUpOJHOTO ra3a
npodeccroHaNBHBIX 3HAHUH U YMEHHUI [TapameTps! 1yThst
IyTEM HCIOJIb30BaHUSI BO3MOXKHOCTEH N366ITOYHOE JaBICHUE Ta3a Ha KOJOIIHHUKE
MHPOPMALMOHHON Cpebl IO [Ipocron
HanpasJieHUI0 MeTannyprus. Tuxuii xo[n
BrimonHenue rpaduka BBITYCKOB YyTryHa
Copeprxanue padOTHI
OLICHKA BO3MOKHOCTH BBITJIABKA TYTYHA, yOBICTBOPSIBIIETO  TPeOOBaHMSAM MOTPEOUTENS;
oIpeielieHHe YAEIbHOIO PacxoAa KOKCa M JOMEHHOW IMeYM MO M3BECTHBIM 0a30BBIM 3HAYCHUSAM M UX
HU3MEHEHUSIM IO ACUCTBUEM BHEAPSIEMBIX MEPOIIPUATHIA;
ONpPCACIICHUEC HMHTCHCUBHOCTU MO AYTBIO U €ro AaBJICHHUA, UCXOAA U3 Ta30JUHaAMUYCCKHUX yCHOBHf/II
paboThI Ievu;
pacyer cTerneHH IpsIMOro BOCCTAHOBIICHUS 10 OanaHcy yriepoza (0e3 mpeaBapuTeIbHOro 3a1aHus eé);
pacueTHOe OIpesesieHUe TeMIIepaTyphbl KOJOITHUKOBOTO Ta3a, TeMIepaTyphl Ta3a B 30HE 3aMEJICHHOTO
TEIII000MEHa, OTEPh TETUIA ITyTEM COBMECTHOTO PELICHUS YPaBHEHHH OOIIETO M 30HAJBHBIX TEILIOBBIX
0aJIaHCOB;
COCTaBJICHHE TEIUIOBBIX OanaHCcOB N0 (HaKTUYECKOMY XOIy OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
MPOLIECCOB, yUET B 0ajlaHCax pacUIMPEHHsI a3a MPH CHIKECHUH €0 JaBICHUSL.
3HaTh OCHOBBI CO3JaHMA M IOJy4eHHS HOBBIX | IIporiecchl MOAroTOBKH MOPOIIKOB TexHomornn
MaTepuajoB M TMOKPBITHH C 3amaHHbIMHU | [Iporeccsl popMoBaHUS M3/1ENUI U3 TIOPOIIKOB TIOPOIIKOBOH
CBOHCTBaMH TexHOJIOTHS XOJIOAHOTO IIPECCOBAHMS B 3aKPBITHIX Ipecc-hopMax METaTyprun
MPOLIECCHI IPOM3BOCTBA MOPOIIKOBEIX M | TeXHOoIornuecKre cXeMbl MOITy4eHHs] KOMIIO3UTOB.
KOMIIO3UITHOHHBIX MaTePHAaJIOB; TexHonoruyeckoe 060py10BaHHE.
MeToABl W TpuOOpel i KOHTpois | OCHOBHBIE IIPEACTABICHUS O MPOIECCe HAMIPABICHHON KPUCTATH3AIH.
CBOMCTB IIOPOLIKOB; OO61rast XxapaKTepUCTHKAa OCHOBHBIX METOJ0B HAHECEHUS MOKPBITHI U MOAU( MIIMPOBAHHS TIOBEPXHOCTH.
MPOLIECCHI MOATOTOBKH ITOPOIIIKOB; DH3NKO-XUMHYECKHE OCHOBBI ITPOIECCOB (POPMHUPOBAHHMS TIOKPBHITHIA.
npouecchl  (OPMOBaHUS M3JEIHHA U3
MIOPOIIIKOB;
CIIEKaHMHe;
MOPOILIKOBBIE MaTepHaIbl;
KOMIIO3UIIMOHHBIE MaTepUaIbI;
YmeTs pelmaTb TEOpeTUYECKHe W MPUKIAJHBIE | YpPaBHEHHS NPECCOBAHUS
npoOJIeMbl  IIPOLIECCOB  TMOJY4YEHHS U | 3aKOHOMEPHOCTH M KMHETHKA CIIEKaHHS CHCTEM B IIPUCYTCTBUH XHUIKON (asbl
IPUMEHEHUs MIOPOIIKOBBIX u | OU3NKOXUMHUSA KEPMETOB.
KOMIO3UIIMOHHBIX MaTepPHUAJIOB; 3aBUCHMOCTh MEXAaHHUYECKHX CBOMCTB OT pa3Mepa 4YacTUIl M PacCTOSHUS MEXAY HHMH
Bnanets OmBITOM B pa3paboTke  HOBBIX, | OmpezpeneHne IMOTEHIMOJMHAMUYECKAX KpPUBBIX, HWCHBITAHUS Ha KOPPO3HOHHYIO CTOMKOCTS,
OPUTMHAIBHBIX W BBICOKOA((EKTHUBHBIX | M3HOCOCTOHKOCTH

TEXHOJIOTUI NOJIyUCHHsT COBPEMCHHBIX
TTOPOINKOBBIX u KOMITO3HITMOHHBIX

OKcIpeccHble Hepa3pyLIaolUe METOAbl KOHTPOJIS KayecTBa MOKPBITHH
DU3UKO-XUMHUYECKHE CIOCOOBI MPOM3BOJCTBA TOPOIIKOB




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
SJIEMEHT 00pa3oBaTeNpHOU
KOMIIETCHIUU MIPOTrpaMMBbl
MaTepuaios, B TOM gucie | CaMopacnpOCTpaHSIOUIUICS BBICOKOTEMIIEPATYPHBIA CHHTE3
HaHOMAaTepHuasoB.
3HaTh OPTaHMU3aIMI0 TEXHUIECKOTO KOHTPOis B | IIpHMepHEBIe TeOpeTHIECKUE BOIPOCH! I K3aMEHa! DKCIuTyaTanus
JIOMEHHOM TPOU3BOJICTBE; YCTpOHCTBO U paCIoiOKEHUE OCHOBHBIX JATYUKOB JJIs1 KOHTPOJIS 32 XOJJOM JOMEHHOTO Tpoliecca. JIOMCHHBIX TTeUeh
0OIIIKe TPUHIIUIIBI PA0OTHI 3amyBKa U pa3yBOYHBIN IEPUO]] pAOOTHI TOMEHHOM TICYH.
ABTOMaTU3UPOBAHHON CUCTEMBI ITpyuumHEl HapyIIEeHUs POBHOTO XOAa.
YIpaBIEHUS TEXHOJIOTHIECKUM OI.[CHKEI TCIIOBOTO COCTOSITHUA HOMCHHOﬁ TI€YM, BKIIFOYasi BU3YaJIbHYIO.
TPOIIeCCOM (ACYTH) 1 TIPUKJIATHOTO Crioco0n1 peryanupoBaHus xona JIOMCHHOM MeYn «CHHU3Y».
IIpOrpaMMHOI'0 06GCHCII€HI/I$1; Crioco0n1 peryiampoBaHusa ZlOMeHHOﬁ MCYH «CBCPXY».
TIPUHITAIIB SKCIUTYATALMH JOMEHHOTO Cucrema OXJIaKICHUS TOMCHHBIX IICUCH.
060pyIOBAHHS; OcTtaHOBKa Ie4H JUIsi CMEHBI BO3AYIIHOH (hypMBI.
NPUHLAIIB KOPPEKLIMH X0 TOMEHHOTO KoHTponb ypoBHS 1 0uepTaHusi TOBEPXHOCTH 3aCHIIIH.
npomecca BrinyBka nomenHsIx neueit nepen pemontamu |, 11 u 1 paspsnos.
HasnaueHue ¥ ycTpoicTBO OyHKEPHOW 3CTaKaIbl.
Tunsl Bo3agyxoHarpesareneit fomeHHoi neuu. [Ipuniun paboTsl.
[Inan qoMeHHOro 11eXa: COCTaB KOMIUIEKCA MEYH U PaACIIOI0KEHHE MeUeH.
Jluteitnblil ABOp noMeHHOM neun. Ha3HaueHwue.
CxeMa OYHCTKH JIOMEHHOTO Ta3a.
[Nopaya MUXTOBBIX MAaTEPUATIOB HA KOJIOIIHUK JOMEHHON MEYH.
Ormpenenurs THII KCIUTYaTHPYEMOro obopynoBanus. OnucaTs MPUHIUT paOOTHI.
.
Ymetb HCTIOJIb30BaTh CUCTEMBI [IpuMepHbIe npakTUUECKUE 3aJaHUs 1Ji SK3aMEeHa:

ABTOMATHUYCCKOT'O praBHeHI/IH
TEXHOJIOTHYECKUM IPOIIECCOM;
HAXOIIUTh PUYUHBI HAPYIICHUH
JIOMEHHOH TEXHOJIOTHH U MyTH UX
KOPPEKIIHH;

OLIEHUBAThH COCTOSTHHE
TEXHOJIOTHUECKOr0 MpoLecca
MPOM3BOJACTBA YyT'yHa;
OCYIIECTBIISATh U KOPPEKTUPOBATH
TEXHOJIOTHYECKUH Mpo1iecc
IIPOU3BOACTBA YyI'yHa

KoHTpoJib pabOoThI Ie4r M0 BU3YaabHBIM HAOIIOICHHUSM.
KoHTpoib ypoBHS U 0OYepTaHUS TTOBEPXHOCTH 3aCHIITH.
[TpuyrHBI HKHUX TTOJIBUCAHUHN MUXTHL. [IyTH CHIDKEHUS HX BEPOSTHOCTEH.

Amnanuz pa6OTLI Z[OMGHHOI7[ Ie4u 1o AuarpaMme M3MEHCHUA COACPIKaHUA C02 110 CCUCHHUIO KOJIOITHHKA.
OI_[CHKa TCIUIOBOTO COCTOAHUSA JOMEHHOT'O MPONICCCa M0 XUMHUYCCKOMY COCTABY KUAKHUX IMPOAYKTOB

TUIABKH: 110 TIPEJICTaBIEHHBIM XUMHYECKHM COCTaBaM YyryHa OINPEJEINTh, P BIIIJIABKE KaKOTO
YyryHa TeMIIEpaTYPHBIH ypOBEHb Ipouecca Obl Bhiie. JlaTh pa3BepHyTOE 00BSICHEHHE.

YUyryH Fe,% Si,% Mn,% P,% S, %
1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020

BI/I3yaJ'H:-Ha$[ OIICHKA TEIIOBOT'O COCTOAHUA JOMEHHOIO IMPOIECCa 10 BHCITHEMY BUY KUIAKHUX

IMPOAYKTOB IJIaBKU: 110 TPEACTABIICHHBIM o6pa3uaM YyryHa U OuiaKa onpeacinTb TEIJIOBOU YPOBEHb

mporecca, Mpu KOTOPOM OBUTH BBITUTABIIEHBI OTH 00PAa3IIbl.
ITo naraeiM KUIT nyieT noHmXeHne TeMuepaTypsl KOJOMHUKOBOro raza. O gyem 3to roBoput? JlaTh




CTpyKTypHBII
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CTpyKTypHBIH 3JIEMEHT
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pa3BepHyTOE 00BSICHEHHE.
[To nanaeiM KUII uner nonmkenune cogepxanns CO, KOJTOMHUKOBOTO rasza no nepupepuu. O 4em 3to
roBoput? JlaTe pa3BepHyTOE OOBSICHEHHE.

Omnncatp NpeaCTaBICHHYIO JHAarpaMMy, IPHHIMII €€ MOCTPOCHHS
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Omnmncatb MNPCACTABJIICHHYIO AUarpaMmy, NIpuHOUIT €€ MMOCTPOCHUA:
Cone CO: noa

Bnagets

OCHOBHBIMHM METOAMKAMHU KOHTPOJIS
JIOMEHHOI'O IIPOLIECCA;

METOJMKAMH OLICHKU COCTOSIHUS
JIOMEHHOTI'0 IIPOLIECCa;

HaBbIKaMU YIIPABJICHUS U KOPPEKLUU
JIOMEHHOTI'O IIPOLECCA;

METOJIMKaMH OCYIIECTBIICHUS
TEXHOJIOTHYECKOro IIpoLecca
IIPOU3BOJCTBA YyT'yHa

[IpumMepHBIe TpaKTUYECKHUE 3aTaHUS TSI SK3aMeHa:

ITo maraemv KUIT HabmromaeTcs 3aMeIlICHHOE M HepaBHOMEpHOE cpabaTeiBaHue mogad. O gem 3To
roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

ITo nanueiM KUIT Habmomaetes naaeHue coaepxanus CO, TOIBKO B OJHOW TOYKE KOJIOIIHUKA. O ueM
910 roBoput? JlaTh pazBepHyTOE OOBICHEHHE.

ITo Bu3yalbHBIM HAOMIOCHUSM Ha (DypMBbI CTATH PUXOUTh TEMHBIC KYCKH Kokca. O 4eM 3To
rosoput? JlaTh pa3BepHyTOE OOBICHCHHE.

[To aHanM3y XUMUYECKOTO COCTaBa YyryHa HA0JII01aeTCsl IOHKEHUE CoepKaHus Maprania B HeM. O
4eM 3T0 roBopuT? JlaTh pa3sBepHyTOE OOBICHEHHE.

ITo aHANMM3y XMMHYECKOTO COCTaBa YyTryHa HAOJIOZAaeTCs MOHIKEHHE COAep KaHus cephl B HeM. O ueM
910 TOoBOpUT? JlaTh pa3BepHyTOE OOBICHCHHUE.

ITo aHANMM3y XMUMHYECKOTO COCTaBa YyryHa HAOIIOAAeTCs MOHIMKEHHE COAep KaHUs KpeMHUs B HeM. O
4yeM 310 ToBopuT? J[aTh pa3BepHYTOE OOBSICHEHHE.

OmncaTs NPUHIAT TEHCTBHS MPEICTABICHHOTO 000PYJOBaHUS TSI KOHTPOJISA CXOJa CTOI0a IMUXTHI Ha

JOMCHHBIX II€Yax:

AA




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
OnucaTh NPUHIKI KOHTPOJIS CXO/a IIUXTOBBIX MaTEPHAJIOB MO MPECTaBICHHON cXeMe
3HaTh OPTaHM3AIMIO TEXHUIECKOT0 KOHTpos B | IIpuMepHBIe TeopeTHIecKne BOIPOCH! IS K3aMeHa! Mertoas! KOHTPOIIS
JIOMEHHOM TIPOM3BOJICTBE; YCTpoHCTBO M PacIIONOKEHHE OCHOBHBIX JATYMKOB JJISI KOHTPOJIS 32 XOIOM JIOMEHHOTO TIpoliecca. JIOMEHHOTO TIpoIiecca
obmue MIPUHINTIBI paboTsl | 3amyBKa M pa3IyBOYHBIN HEPHOA PaOOTHI JOMEHHOM MeUn.
ABTOMAaTH3UPOBAHHOM cucteMsl | [IpyynHBI HapyIIEHUS POBHOTO XOJa.
yIpaBIeHUs TexHosoruueckuM | OleHKa TemI0BOro COCTOSIHUS JOMEHHOM IeuH, BKJII0Yasi BU3YaIbHYIO.
nporieccom (ACYTII) u mpuxnagaoro | CrnocoOsl peryaupoBaHUs X0a TOMEHHOHN MeYH «CHU3Y.
MPOTPaMMHOT0 0OecrieueHHUS; CriocoObI perynTupoBaHus JOMEHHOM MEUN «CBEPXY».
MPUHIUIBEI KOPPEKIHH X0Aa AoMEeHHOro | Cucrema OXJIaKACHUS TOMEHHBIX MeYeH.
mporiecca KoHTpoJb ypoBHS U 04epTaHUS IOBEPXHOCTH 3aCHIITH.
YmeTsb HCIIONB30BaTh cuctemsl | [IpuMepHbIe MpaKTUYECKHE 3aAaHUS I DK3aMeHa:
ABTOMAaTHYECKOTO ynpaenenus | [Ipoananu3upoBath paboTy JOMEHHOH IeuH IO Auarpamme u3meHeHus cojepkanus CO, 10 ceueHHIo
TEXHOJIOTHYECKHUM IIPOIIECCOM; KOJIOIITHHUKA.
HaxOIHUTh MIPUYNHBI HapymieHui | OLEHHUTh TEIUIOBOE COCTOSHHME JOMEHHOTO Hpolecca 1Mo XHMHYECKOMY COCTaBY JKHJIKMX IPOJYKTOB
JOMEHHOH TEXHOJOTMHM W NYTH WX | IUIAaBKH: II0 TPEACTaBJICHHBIM XHMHYECKHM COCTaBaM 4YyryHa ONPENeNUTh, IPH BBIIABKE KaKOTO
KOPPEKIHH; YyryHa TEeMIEpaTypHbIH YpOBEHb mporiecca Obu1 Bble. JlaTh pa3BepHyTOE 00BSICHEHHE.
OLICHUBATh COCTOSIHUE Yyryn Fe,% Si,% Mn,% P,% S,%
TEXHOJIOTUIECKOTO rporecca 1 94 0,60 0,55 0,07 0,018
IIPOM3BOJCTBA YyI'yHa; 2 94 0,50 0,44 0,07 0,020
OCYHMCCTBIIATD n KOPPEKTHPOBATh | BpysyanbHas OLEHKAa TEIUIOBOI'O COCTOSHUS JOMEHHOTO NpoLecca MO  BHEIIHEMY BHIY >KHIKHX
TEXHOJIOTHYCeCKHUH NPOLECC | mpoxyKTOB IUTABKH: IO MPEICTaBICHHBIM O0pa3laM YyryHa W IUIaKa ONPEIeNIUTh TEIUIOBOH YpOBEHBb

MIPOU3BOJICTBA YyTr'yHa

mpoIriecca, Mpu KOTOPOM OBUTH BBITIIABICHBI 3TH 00PAa3IIbL.
ITo manusiM KUII mper moHmkeHHe TemmepaTyphl KOJOLIIHMKOBOTo raza. O dem 3to roBopur? JlaTh
pa3BepHyTOE 0OBSICHEHHE.
TTo manueiM KUIT uaer nonmxenne conepxanus CO, KOJOMHUKOBOTO Ta3a mo nepupepun. O uem 310
roBoput? JlaTe pa3BepHyTOE OOBSICHEHHE.
OmnwmcaTs NpenCTaBICHHYIO AUarpaMMy, IPHHIUI €€ MOCTPOSHHS
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Omnucatb MpCACTABJICHHYIO JWarpaMmy, NpuHOUIT €€ TMOCTPOCHMUS!




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl
Bnaners OCHOBHBIMH ~ METOAWMKAaMH  KOHTpOJs | [IpumepHbIe mpakTHIeCcKue 3aJaHusl Ui SK3aMeHa!
JIOMEHHOTI'O IIPOLIECCa; ITo mamaemv KUIT Habmromaetcs 3aMeIlIeHHOE M HepaBHOMEpHOE cpabarsiBanue mogad. O gem 3To
METOJIMKaMHU OLICHKH cocTostHus | roBoput? JlaTh pazBepHyTOE OOBSICHEHHE.
JIOMEHHOT0 IIpolLecca; Io nanubiv KUIT Habmonaercs nagenue coaepxkanus CO, TONBKO B OHOM TOUKE KoJoIIHUKA. O yeM
HaBbIKAMU YIPaBJIEHHS W KOPPEKIMH | 3TO roBoput? JaTh pa3zBepHyTOE OOBSICHEHHE.
JOMEHHOT0 IIpoLecca; Mo BU3yaJibHBIM HAOMIOACHUSIM Ha (ypMBI CTAIH MPUXOIUTH TEMHBIE KyCKH Kokca. O 4eM 310
METOIMKaMHU ocyIecTBiIeHus | roBoput? JlaTh pa3BepHYTOe OOBACHCHHUE.
TEXHOJIOTUYECKOTO npornecca | Ilo aHanu3y XMMHYEeCKOTO COCTaBa 4yryHa HaOII0aeTCs OHKEHHE COJepKaHua Mapraina B Hem. O
MPOM3BOJICTBA YyT'yHa 4yeM 3T0 ToBOpHT? JlaTh pa3BepHyTOE OOBSICHEHHE.
[To aHanM3y XMMHUYECKOTO COCTaBa 4yryHa HaOMI0JaeTCs MOHIKCHNE CoJiep KaHus cepbl B HeM. O ueM
910 ToBOpHUT? JlaTh pa3BepHYTOE OOBSICHEHNUE.
[To aHanM3y XMMHUYECKOTO COCTaBa YyryHa HaOMI0JaeTcs MOHIDKCHNE COJIep KaHus KpeMHHs B HeM. O
yeM 310 ToBopHT? J[aTh pa3BepHyTOEC OOBSICHEHHE.
Omnucate NPUHIMI ASHCTBUS MIPEACTABICHHOTO 000pYI0BaHMS I KOHTPOIS CX0/la CTONI0A MUXTHl Ha
JIOMEHHBIX TIeYax:
Onucath NPUHIMI KOHTPOJIS CX0/1a MINXTOBBIX MAaTEPHAIIOB I10 IIPE/ICTABICHHOH cXeMe
3HaTh YCTPOMCTBO COBPEMEHHBIX [IpumepHbIe TeOpeTHYECKUE BOIIPOCHI IS 9K3aMeHa KoncTpykumu n

CTAJICIVIABUJIbHBIX arperaTtoB U UX
TEXHUYCCKNE XapaKTCPUCTUKU,
OCHOBHBIC COOTHOHICHHUSA pasMEpPOB

Hasnauenue u ycTpoiCTBO ra3004UCTKH CTAJEIUIABUIILHOTO 11€Xa, ONpeesieHre €€ pa3MepoB.
Pabouee mpocTpancTBO Krciaopoauoro kouseprepa u JICIT: dopma, pasmepsl, MEPOITPHUSATHS 110
YBEIIMYEHUIO CTOUKOCTH

IMPOCKTUPOBAHUEC
CTaJICTIaBUJIBHBIX
ICX0B




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
OTZAEJBHBIX YacTe! MpoHIIs YCTpoiCTBO KMCIOPOIHOTO KOHBEPTEPA C BEPXHEH, HIKHEH 1 KOMOMHUPOBAHHOH Mo1aueit Ty Ths.
KHCJIOPDOJHOI'O KOHBEPTEDPA, YcrpoiictBo paboyero npoctpancTa BeicokomotHoit JICII. OcroBubie TEIT coBpemennoii JICII.
OCHOBHBIC COOTHOILIECHUSI Pa3MEPOB OCHOBHBIE aHAJIOTH CYIIECTBYIOINX B PD KHCIIOPOI0-KOHBEPTEPHBIX U CTANICTIIABUIBHBIX LIEXOB
otaensHBIX Yacteit npodmrs ACII,
MPUHIUIIBI 1 TAPaMETPhI, BIUSIOMNE Ha
TOII MeTamTyprudecKux IpoIeccoB
Ymets (hopMynTHpOBaTH OTPAaHUICHUS U [TpumepHBIE TPaKTUYECKUE 3aAaHUS AT IK3aMEHa:
MIPE/IENIOB YIIPABISIEMOCTH OTACIBHBIX ITo mpencraBiIeHHOMY PHCYHKY ONMCATh MPOQHIb CTANCIUIaBIIBHOTO arperara.
TEXHHYECKUX KOMIOHEHTOB; Ommcath TOCTOMHCTBA U HEAOCTATKH MPEICTABICHHBIX PO HIIeH
BBIABJIATH TOCTOMHCTBA U HEJOCTATKH B ITo nmpencraBiIeHHON cXeMe IIeXa ONPENeNIUTh METALTYPIHIECKOE IPEANPHUATHE, B COCTaBE KOTOPOTO
KOHCTPYKLIHUHU JIeHCTBYeT 0OBEKT
pacno3HaBath 3PPEKTUBHOE PEIICHHUE OT
Hed((HEeKTUBHOTO;
BJ'Ia}ICTI) MCTOJaMH ITOBBINICHUA CTOMKOCTH HpHMepHLIe MPaKTUYCCKUEC 3a/IlaHus IJId DK3aMCHa
3JIEMEHTOB KOHCTPYKIUH, BepxHsis yacts PpyHIamMeHTa JOMEHHOH neun: e€ hopma, pa3mMepbl, MEPOTIPUSTHS 110 YBETHYCHHUIO
HaBBIKAMU M METOJMKaMU 00001IeH s CTOHKOCTHU
pE3yIbTAaTOB pPELICHNS, CrocoObI MOBBINIEHUSI CTOWKOCTH JIEIIa I
3KCHCpHMeHTaJ’ILHOI7[ JACATCIBHOCTH, Konouusr TOpHa: Ha3HAYCHUEC, IPUHIUIT ONIPEACICHUA KOJIMYCCTBA, MECPOIIPUATHA 110 o6ecnequ1/1}o ux
CIoco0amMy OLICHWBAHUS 3HAYMMOCTH U paboTtocriocobHOCTH
MPaKTHIECKOW MPUTOIHOCTH
MOJIYYCHHBIX PE3YJIbTATOB
3HaTh - CIIOCOOBI OCYIIIECTBIICHUS [TpumepHbIe TEOPETHUECKHE BOIIPOCHL: [TpoextupoBaHue
TEXHOJIOTHYECKHX MPOILIECCOB B Haznauenue 1 yCcTpoHCTBO TKaHEBOTO (HIIBTPA. CTaJIETUIABIIIBHBIX
METaJUTyprH4eCKOM IPOU3BOJICTBE Hasnauenue u yctpoiicTBo pabodero ciiost pyTepoBKH KHCIOPOIHOTO KOHBEpPTEPA. arperaroB

- METOAbI KOPPCKTUPOBKU
TCXHOJIOTMYCCKUX NPOLICCCOB B
CTAJICTIJIABUJIBHOM MPONU3BOJICTBC

Hasnauenue 1 ycTpoicTBO METaJUIOKEPaMUYECKOTO (PHUIBTPA.

Hasnauenue 1 ycTpo#CTBO BaHHBI KHCIOPOIHOTO KOHBEPTEPA.

JlocTOMHCTBAa MOKPBIX aIapaToB IJIs OYMCTKU Ta30B.

HenmoctaTkn MOKpBIX anmapaToB AJIsI OYHCTKH I'a30B.

Haznauenue u yctpoiicTBO (hopcyHOUHOTO CKpyOOepa.

Haznauenue u ycTpoHCTBO ONMOPHOTO KOJbIIa KUCIOPOAHOTO KOHBEPTEPA
Oco0GeHHOCTH MOKPOH OYHCTKH KOHBEPTEPHBIX T'a30B.

Oco0eHHOCTH KJIaJIKU (yTEePOBKH BCTABHOTO JTHUIIA KOHBEpPTEPA.
JIOCTOMHCTBA CyXOM OYUCTKH KOHBEPTEPHBIX Ta30B.

HasnauyeHne 1 ycTpoHCTBO MOPUCTHIX OJIOKOB KHCIOPOIHOIO KOHBEpPTEpa.
OO0miast XxapakTeprCTHKa I'a300TBOSIIET0 TPAKTa KUCJIOPOJIHOTO KOHBEPTEPA.
Koncrpykuus ¢pypM ais mojiaun HEWTpaJIbHBIX Ta30B B KOHBEPTEPHYIO BAHHY CHHU3Y.
Hasnauenue u ycrpoiictBo ckpy60epa Bentypu.

TpebGoBaHUs K OUHCTKE KOHBEPTEPHBIX I'a30B.

Y nenpHBINH 00BeM KHCIIOPOAHBIX KOHBEPTEPOB.




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
OcoOeHHOCTH KOHCTpYKUMH TpyObl BeHTypm xak ¢QuiabTpa IS OYHUCTKH
KOHBEPTEPHBIX I'a30B.
KoHcTpyKims HakOHEUHHKA (ypMBI TS TTOJa4H KUCIIOPO/ia B KOHBEPTEP CBEPXY.
Crioco0pI ojaun )KUAKOCTH B TpyOB! BenTypn.
Ymers - IPUMEHSTH CIIOCOOBI [TpumepHsbIe 3a1aHus ISl 3a4€Ta C OLIEHKOM:
OCYIIECTBIICHNS TEXHOIOTHIECKIX JlaTh XapaKTEepPHUCTHKY TEXHOJIOTHUECKHM IIPOIECCaM CTaJICINIaBHIIBHOTO IIPOU3BO/ICTBA;
MPOLIECCOB B CTANICTIABUIBHOM KoppekTupoBaTh TEXHOJIOTHYECKYI0 CXEMY BBIIUIABKM CTald IIyTeM IIOAOOpa COOTBETCTBYIOIIETO
MPOU3BOJICTBE 000pyIOBaHUS AJIs Pa3TUYHBIX TUIIOB CTAJICTIABUIIBHBIX MPOLIECCOB:
- OCYIIECTBIIATH KOPPEKTHPOBKY -KOHBEPTEPHOTO;
TEXHOJIOTHYECKHX MIPOILIECCOB B - JNIEKTPOCTAJICTUIABIIIBHOT O
CTaJICIUIAaBUIIbHOM IPOU3BOJICTBE -BeIIaBku ctaiu B JICA
Bnaners - HaBBIKAMH TIPIMEHEHUSI CIIOCO00B 3agaHus Ha pelIeHue 3a1a4 U3 MpoecCHOHATBHON 00IacTi
OCYIIECTBIICHNS TEXHOJIOTHIECKIX Omnpenenuts OCHOBHBIE TAPaMeTPhl pabOTHI 000PYIOBAHHS A YIIPABICHHUS CTANICIUIABIIIBHBIMA
MPOLIECCOB B CTAJICTIIABUIBHOM MPOLIECCaMH U BHIIIOJHHUTH UX KOPPEKTHPOBKY
MPOU3BOJICTBE
- HaBBIKAMHU KOPPEKTUPOBKH
TEXHOJIOTUYECKHX MPOLIECCOB B
CTaJICIUIAaBUJILHOM MIPOM3BOJICTBE
3HaTh OCHOBHBIE THITbI TEXHUYECKUX CPEJICTB OcHosuble Buabsl KUIT B TOMEHHOM MPOU3BOACTBE. [TpousBoxacTBEeHHAS —
JUISL I3MEPEHNUS X KOHTPOIIS. OCHOBHBIX Ocuosuble Bubl KUIT B arnmoMepainoHHOM NPOU3BOJICTBE. NpeAUIUIOMHAs
[IapAMETPOB TEXHONOTHYECKHX Ocuosuble Bubsl KUIT B cranensiaBuibHOM MPOM3BOJICTBE. § MpaKTHKa
lomnoneHas aAuarpamma, 0COOEHHOCTb TIOCTPOCHUS, NCTIONB3YEMBbIil Tproop.
TPOLECCOB MOTYHCHILL HUAKOTO METAIITA | (3501 ynoBamHue [T (HOPMHUPOBAHMS FOPSUETO Iy ThsI
O6opynoBaHue ISl TI0/1a9H TPOBOJIOKH B KOBIII CO CTaJIbIO
O6opyznoBaHue JUIs 3aMepa TEMIEPATYPbl B KOHBEPTEPE U CTAIBKOBIIE
Ymers NPUMEHSTH HABBIKH MCIIOIb30BaHMS TexHoMOrMYeCKas MociIeJ0BaTENbHOCTD IPOU3BOJICTBA YEPHBIX METAIIIOB
TEXHUUYECKUX CPEJICTB JUUIsl U3MEPEHUS U Ol'fpefleﬂHTb THII IATIHKA U CII0CO0 paboTEl
KOHTPOJISL OCHOBHEIX ITAPAMETPOB f@:ﬂ % .
TEXHOJIOTHYECKHUX MPOLIECCOB MOTYUEHHs ?d' JEE
Yyr'yHa U CTalu ;T e
OnpenenuTh TUI JaTYUKa U CIIOCOO pabOThHI
’1'
1
Bnaners CIIOCOOHOCTBIO NPUMEHSTh HABBIKH OmnpenenuTs THI PETHCTPUPYEMBIX PE3YJIbTaTOB




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl
UCIIOJIb30BAaHMSI TEXHUYECKUX CPEJICTB - .."
IUISL U3MEPEHHUS U KOHTPOJIS OCHOBHBIX ‘ “I‘lu!!vl\rlﬂ"”/l’/i/]//’l// A
NapaMeTpOB TEXHOJIOTHYECKUX ‘ '
MPOLIECCOB MOJTYYEHHS YyTyHa U CTalll o ce
NpENeTUTh THII PETHCTPUPYEMBIX Pe3yJIbTATOB
o T S e
IIK-11 roToBHOCTBIO BHISIBJSATH 00bEKTHI /ISl YJIy4IIEeHUSI B TEXHUKE H TEXHOJOTUU
3Hath 3¢ (eKTHBHbIC BAPHAHTHI YCTPAHSHHUS KoHTposbHEIC BOIIPOCHI TS IPOBEACHHS TEKYIIET0 KOHTPOJISL M HTOTOBOM MonenupoBaHue
HEJ0CTaTKOB KOHCTPYKLUH aTTecTaly B JopMe IK3aMeHa HPOLIECCOB U 0OBEKTOB
METaJUTypIrH4eCKOro arperara u KaxkoBa CyITHOCTh CTATHYECKHX MOJENCH B METAILTypPriu? B METAJLTYPTUH
COBEpLICHCTBOBAHMS TEXHOJIOTHYECKOr0 | KakoBbl 0COOEHHOCTH TMHAMHUUYECKOTO MOJICIMPOBAHUS B METAILTYPIHn?
mporuecca B 4em ocobeHHOCTh MOJIENel ¢ pacipeeIeHHBIMHU apamMmeTpaMu?
[Toyemy napaMeTpsl MOJIENIN MOTYT OBITh pacHpeeIeHHBIMU?
KakoBa 0cOOEHHOCTh UMHUTALIMOHHBIX MOJIEIEit?
B 4em cyniHoCTh pa3MuHbIX YUCIEHHBIX METOJIOB?
UYeM OTIMYAIOTCS Pa3IMuHbIE METOJIbl ONTHMHU3ALUH?
Ymers BBISIBJIATH () (EKTHBHBIE BapUAHTHI TemaTuka 1a00paTOPHBIX paboOT 110 MAaTEMAaTHYECKOMY MOJIEIUPOBAHHIO
YCTpaHEeHUs HEJIOCTATKOB KOHCTPYKIMK | METaJUTyprU4eCcKHX MPOIECCOB
METaJUTyprH4eCcKOro arperara u MaremaTruyeckoe MOJIEIMPOBAaHKE MpoLecca NITakoo0pa3oBaHusl B KOHBEPTEPE ¢ KOMOMHUPOBAHHOMN
COBEPIICHCTBOBAHHUS TEXHOJOTHYECKOTO | MPOJIYBKON KHCIOPOJIOM CBEPXY M aprOHOM CHU3Y.
nporecca MareMaTuyeckoe MOJIECIMPOBAHHE MPOLECcCa PACKHCIICHUS! CTANH.
MaremaTuyeckoe MOJIEIMPOBAaHKE MpoLiecca BaKyyMHONW 00pabOTKH MeTasuia
MareMaTuueckoe MOJIEIHPOBAaHKE MpoLecca MPOIYBKH MeTajlla B KHCIIOPOJIHOM KOHBEPTEPE CBEPXY
MareMaTuueckoe MOJICIIMPOBaHKE MpoLecca OKUCICHHUS Gocdopa B IyroBoi crajeruiaBHIbHON NeYH.
Bnanets HaBbIKaMH BBIABIICHUS 3()(HEKTUBHBIX Ipumep 3a0anus k nabopamopHoil pabome:

BAPUAHTOB YCTPAHCHUSA HEJOCTATKOB
KOHCTPYKIHU METALITYPTHUICCKOI'O
arperarta u COBECPIICHCTBOBAHUA
TEXHOJIOTUYECKOI'O IMpo1ecca

Mamemamuueckoe modenuposanue npoyecca OKUCieHus Gocgopa 6 0y2080t CMANenId8UIbHOU
neuu. Cmodenuposams 3a6UCUMOCHb  OCMAMOYHO20 codepicanusi gocgopa 6 memanne nepeod
8bINYCKOM U3 azpezama om codepaicanus pocopa 6 1ome u ocnosnocmu winaxka npu pabome ¢ 30 %
JIOMA 8 MeMAaIUYecKou uuxme.

Heobxooumvle 015 pacuemos 0anHbvle blOUPAIOMCS CAMOCMOSMENLHO.
Pexomenodyemasn numepamypa:
1. Bucees A.M., Bucees B.A. Memannypeus cmanu. Teopus u mexHono2us niasku cmail. —
Mazenumoeopck: MI'TY, 2000. — 544 c.




CTpyKTypHBIT [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU MPOTrPaMMEBI
2. Konecnuxkoe FO.A., bByodanos b.A., Cmonspos A.M. Memannypeuueckue mexnonoeuu 6
BbICOKONPOU3BOOUMNENLHOM KOHEEPMEPHOM yexe: yuebnoe nocobue. — Maenumozopck: H30-60
Maenumoeopck. 2oc. mexu. yu-ma um. 1" M. Hocoesa, 2015. — 379c.
3HaTh MPUHIUIIBI OLIEHKH 3 PEKTUBHOCTH [TpumepHbIe TEOPETUUECKHE BOIIPOCHL: [TpoextHas
arJoMepaloHHOr0, JIOMEHHOTO [TpuHOMIBI OLIeHKH S PEKTUBHOCTH arjioMepallMOHHOT0, JOMEHHOTO U CTAJICTIIaBUIIBHOTO JIeSITENIbHOCTh
CTAJICTUIABUIIBHOTO MPOU3BOJICTB; MPOU3BOJICTB.
MPUHIUIIBI BEJCHUS IPOSKTHON [MokazaTenn 3KOHOMHYIECKOH AP PEKTHBHOCTH JOMEHHOTO U CTANICIIABIIBHOTO TPOIECCOB.
JIeATeIbHOCTH; [TapameTpsl OLICHKH KauyecTBa ChIPbs U MTPOILYKTOB arjoMepanuoHHOTO, JOMEHHOTO U
Cpe/ICTBa KOHTPOJISI U OIICHKU KaYeCTBa, | CTalCIIaBUILHOTO MPOM3BOICTB.
MOKa3aTeIl SKOHOMHYECKOM
3¢ heKTHBHOCTH
Ymeth pacrno3HaBath 3(GekTrBHOE petieHne oT | [IpuMepHbie MPaKTHUECKHE 3a1aHHs:
Hea(HEeKTUBHOTO; BbISIBUTH MOPSIIOK BHEPEHHS B TEXHOJIOTHIO MPOM3BOACTBA CTAIH MEPEXOJ C BBIMIABKH CTAIN MAPKH
HaxoJIUTh U aHAJIU3UPOBATH 091"2C na 14XCH/I B KUCIOPOJHOM KOHBEpTEpE.
uHpopManuio, HEOOXOAUMYIO IS BBISBUTH NOPSOK BHEAPEHNUS B TEXHOJIOTHIO PA3JIMBKH CTAIN METOAOM IUIaBKa Ha IUIAaBKY.
peuienust npodeccHoHANBHBIX IPoOJieM; | BBIIBUTH MOPSAOK BHEAPESHUS B TEXHOJIOTHIO TIEPEXOJ] Ha BHIIUIABKY YyT'YHA C UCIIOJIb30BaHHEM
AHAJIM3UPOBATh AJbTEPHATHBHEIC HEO(IIIOCOBAHHOTO CHIPBSL.
BapUaHTBI PEILICHUS HCCIIEIOBATENBCKUX
Y IPAKTUYECKHX 337134 U OILICHUBATH
MOTEHI[HAIbHBIC BHIUTPBILIH/TPOUTPBIIIN
peanu3aiuu 3THX BAPHAHTOB;
TEHEPUPOBAThH HOBBIC HJICH IIPU PELICHUH
HCCIIEIOBATEIbCKUX M MPAKTHYECKUX
3aj1a4
Bnaners HaBBIKAMU M METOIUKAMHU 0000IIeHH s OmnpeenuTh MOPsI0K BHEJPEHUS B TEXHOJIOTHIO JIOMEHHOM 11aBku npumenenue [TYT.

PE3yJIbTATOB PEIICHMS,
9KCIIEPUMEHTAILHOH eI TeNIbHOCTH;
crioco0amMu OIIEHUBaHHUS 3HAYUMOCTH U
IIPAKTUYECKON IIPUTOJHOCTH
MOJIyYEeHHBIX PE3yIbTaTOB MPOSKTHON
JIeSITETTbHOCTH;

HaBbIKaMH OLIEHKH () (HEeKTUBHOCTH
MPUMEHSEMBIX METOJIOB UCCIIEIOBaHNS,
BBIOMpaTh Hanboiee 3¢ hexTHBHBIC
TEXHOJIOTUH;

HaBbIKAMU KPUTHYECKOTO aHAIN3a U
OLICHKHM COBPEMEHHBIX HAYUHBIX
JOCTHKEHHH M Pe3yJIbTaTOB IIPOEKTHOM
JIeSITETIBHOCTH;

OueHuTh 3HaUMMOCTh BHEIPEHUS B TEXHOJIOTUIO JOMEHHOU mnaBku npuMmenenue ['YBT.

O1eHHUTh 3HAYUMOCTH U TIPAKTUIECKOH MPUTOJHOCTH MOBBIIIEHHOTO Pacxo/ia YyryHa Ha BHIIIIABKY
CTaJu B KHCIopoaHoM KoHBepTepe Ha [TAO « MMK».

Orennth 3)(HEKTUBHOCTD MCIIOIB30BAHUS BAKyyMaTOpa MPH MPOU3BOACTBE BHICOKOKAYECTBEHHBIX
cranen

OrneHnuTs 3(h(heKTHBHOCTH JTAOOPATOPHBIX UCIUIEIOBHUH CIIEKaHUS arjioMepaTa

OneHuTh 3P PEKTUBHOCTh MATEMATHIECKOTO MOICTUPOBAHUS TPOIIecca BBITUIABKH HOBOM MapKH CTaJIH.
[IpoBecTr KpUTHUECKUN aHAIM3 U OLIEHUTh 3HAYMMOCTh MaTEMaTHUECKOI0 MOJIETIMPOBAHUS Mpoliecca
PA3IUBKU CTAJIM METOJIOM «IUIABKa Ha IJIABKY».




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
croco0amu OLICHNBAHMSI 3HAYMMOCTH U
MPaKTUYECKOM MPUrOJHOCTH
MOJY4YEHHBIX PE3YIBTATOB MPOESKTHON
JeSITEIbHOCTH
3HaTh OCHOBHBIE ONpPE/EICHUS 1 MOHATHUS B Ilepedens BOIIPOCOB: IIpoaBuxeHne Hay4HOU
00J1acTH MPOABMKEHHS PE3yIbTATOB 1. Pe3ynbpTaThl HAYYHON M HAYYHO-TEXHUYECKOH NEATEIbHOCTH: OCHOBHBIE MOHATHS, BUJIBL. MPOAYKIUH
HAY4YHO-HCCIIEOBATENLCKON U Kraccuukanms BHI0B HAyIHO-TEXHUUECKOH MPOTYKINH;
MHHOBALIMOHHOW JE€STENILHOCTH Ha 2. ®opMBI 1 0COOEHHOCTH MPEACTABICHUS pe3yIbTaTOB HAyYHO-UCCIIETOBATEIHCKON 1 HHHOBAITMOHHON
PBIHOK; JiesTenbHOCTH. [Ipe3eHTanns HHHOBALIMOHHOTO IIPOEKTA.
3. lHHOBaMu: MOJXO0/BI K OTPENENICHNIO, KIacCH(MKAIMA M UCTOYHUKNA BO3HHUKHOBCHHUSI.
JKU3HEHHBIN UK HHHOBAITUH.
4. upacTpyKTypa HHHOBAIIHOHHOM JIESITENEHOCTH.
Ymerb KOPPEKTHO BBIPAXKaTh u | IlepedeHs BOIIPOCOB:
apryMeHTUPOBAHO 000cHOBBIBaTh | 1. IHHOBaIMOHHAS EATCIBLHOCTh: BU/IBI, 0COOCHHOCTH, OOBEKTHI U CYOBCKTHI;
MOJIOKEHUS IIPEAMETHOM obnactu | 2. lHHOBanmoHHEIH nporiecc. CyIHOCTh ¥ NOHSITHE HHHOBALIMOHHOTO Mpoliecca
3HaHU.
Baagers TOTOBHOCTBIO BBISIBIISITH OOBEKTHI JJIs Kontpossnas pabota Ne 1 «IIpumMepsl koMMepLanu3aiy pe3yIbTaToB HaydHO-UCCIE0BATEIBCKOMN U
YAydli€HUA B TEXHUKE U TEXHOJIOTHUU HHHOBaHHOHHOﬁ JACATCIBbHOCTU B OGJ’IaCTI/I METAJUTyprumn».
3HaTh - OCHOBBI UHTEJIJIEKTYaJIbHOU Ilepeuens meopemuueckux 60npocos K 3auemy: ITatenToBENCHUE

COOCTBEHHOCTH;
- KpUTEPUH OIICHKH Y PEKTHBHOCTH
TEXHOJIOTHH MIPOU3BOJICTBA

CyOBeKTHI TATEHTHOTO NPaBa, UX XapaKTePUCTHKA.

N3o00perenue (ompeseneHue). Y CIOBUS MATCHTOCTIOCOOHOCTH.

OOBEKTHI U300PETEHHS, UX ITPU3HAKH.

OxpaHHbIE TOKyMEHTHl Ha M300pereHue. VX CYIIHOCTh M CPOK JEWCTBHS M B YEM pPa3HHUIA MEXTY
HHUMU.

3asBKa Ha M300peTeHne. JJOKyMEeHTHI 3asIBKH U X COJIEp)KaHHe.

CrpyKTypa onncaHus H300peTeHHUs U XapaKTePUCTHKA €T0 Pa3/IeiioB.

®dopmyna n3o0peTeHus (3HaYCHUE U CTPYKTYpPa).

[Tonesnsle Mozenu (ompeneneHne). Y CaoBUs MaTEeHTOCIOCOOHOCTH. OXpaHHBIA JOKYMEHT U CPOK €To
JIEUCTBUSL.

UeM oTiM9aeTCs MOJIe3HAs MOJETh OT H300pETeHNS.

CocraB 3aBOYHON JOKYMEHTAIMH Ha MTOJIE3HYIO0 MOJIEITb M MPOIelypa ee NaTeHTOBaHUS.

JlruHBIe HEUMYIIIECTBEHHBIE M HCKITIOUNTENbHBIE TpaBa Ha ONIC.

CrnyxeOHbIe 00BbEKTHI HHTEIUIEKTYaJIbHOH COOCTBEHHOCTH.

IIpaBo mpexaenons30BaHNA U IIPaBO MOCIENONb30BaHus (ToHsTHE). [IprMeps!.

Metoauka npoBeAeHUs TATEHTHOTO MOUCKA.

MIIK, cTpykTypa 1 Ha3HaYCHHE.

[TpomeinienHsle 00pa3ib! (onpenenenne). Buasl npoMbIIUIEHHBIX 00pa3loB M YCIOBHS MX IIPABOBOH
OXPaHBL.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
OXpaHHBIH JOKYMEHT Ha IPOMBIIUIEHHbIH 00pasel, ero CyIHOCTh U CPOK JeHCTBHSI.
ToBapHbIil 3HaK: HA3HAYCHUE, BHJbI, OXPAHHBIN TOKYMEHT U cepa ero aeicTBusL.
3HaKy 00CITyKMBaHHS: Ha3HAUCHHUE, BU/bI, OXPAaHHBIH TOKYMEHT U chepa ero AeiicTBusL.
KonnekTuBHbIN TOBapHBIN 3HAK, €r0 CyTh, OXPAHHBII TOKYMEHT U CPOK JEHCTBUSL.
HanmeHnoBaHne MecTa IpONCXOXISHHS ToBapa (ompenencHue). HanMmeHoBaHME OXpaHHOTO HOKYMEHTa
U CPOK JEHCTBUSL.
OOBEKTH ¥ CYOBEKTHI aBTOPCKOTO TIPABa.
IIpaBoBass oxpana mnporpamm mis OBM wu 6a3 namHbix (ompeneneHusi). CyOBeKTH IpaBa,
HNMYIIECTBCHHBIC U JIMYHBIC HCUMYIICCTBCHHBIC IIpaBa.
[lpaBoBasi oOxpaHa TOMNOJOTUM HMHTETPaNbHBIX MHUKpocxeM (ompexaeneHue). CyObeKThl Ipasa,
HUMYIIECCTBCHHLIC IIpaBa U UX niepe€aayda.
JIuneH3noHHbIE TOTOBOPHI (CYIIHOCTH U BUIBI JOTOBOPOB).
YmMmers - CIIOJIb30BAaTh B CBOEH
npo¢eCCUOHANBHOM JeSITeIBHOCTA
IIpumepuvie npakmuueckue 3a0anus:
TMOJIYYCHHBIC 3HAHU B O6J'IaCTI/I . -
- HpOBeCTI/I MAaTCHTHBIU MMOUCK I10 3aJaHHON TCMATHUKCE.
MHTEJUIEKTYalbHON COOCTBEHHOCTH; .
[Tepeuncauts B peACTaBICHHBIX 33/IaHUAX KPpUTEPUH dPPEKTUBHOCTH HOBBIX TEXHOJIOTHH.
- OCYIECTBIISATH COOp M IPOBOIUTH %
OnueHuTh 3()(PEeKTUBHOCTH HOBBIX TEXHOJIOTHH PON3BOICTBA
aHanmu3 nHQGopMaIuu B 001acTi
MHTEJUIEKTyaIbHON COOCTBEHHOCTH
Bnaners - OCHOBaMH MPOBEIECHUS TATEHTHOTO 3adanun na pewenue 3a0au:
TIOMCKA C MCTIOJIb30BAHUEM ITo npencraBieHHON HOpMyJIIe WIIN OIMCAHUIO H300peTeHNs / T0JIe3HOW MOJIEIH OLCHNTD
MEKAyHAPOIHOH NMaTEeHTHON 3¢ HEKTUBHOCTD HOBBIX TEXHOJIOTHH.
Kiaccupukanmn OmnpenenuTs BO3MOXKHOCTh BHEAPEHNUS] HOBBIX TEXHOJIOTHI B CYIIECTBYIONIEE IPOU3BOJICTBO
3HaTh - TEPMHUHOJIOTHIO HH)XEHEPHOTO IlepeyeHn TeopeTHYECKUX BOMPOCOB K 3a4e€Ty: OCHOBBI TEXHHYECKOTO

TBOPYECTBA U METOJIbI TOCTAHOBKH
TEXHUYECKOM 3aa4H;

- TEOPHIO PELICHHs H300PETaTEIbCKHUX
3a1ad;

- IPUEMBI YCKOPEHHUS H300peTaTeIbCKon
paboThI ¥ HAYYHBIX HCCIIETOBAHUH.

Llens ¥ 3amauM TUCHUIIIMHBI

OcCHOBHBIE HEM3MEHsEeMble (MHBAPUAHTHBIC) OHATHS TEXHHUKH: TexHuueckui o0bekT (TO);
OcHOBHBIE HeW3MeHseMble (MHBAPHAHTHBIC) TIOHATHS TEXHUKHU: OKpY>Karolas cpena;

OcHOBHBIE HeM3MeHseMble (MHBApHAHTHBIC) TOHATUS TEXHUKU: MOJEIIb;

OcHOBHBIE Hen3MeHseMble (MHBapHAHTHBIC) TOHATUS TEXHUKU: TEXHOJIOTHS;

OcHOBHBIE HeM3MEHseMble (MHBAPUAHTHBIE) OHITUSI TEXHUKH: TIOTPEOHOCTH;

OcHOBHBIE HeM3MeHseMble (MHBAPHAHTHBIC) TOHATUS TEXHUKH: KOHCTPYKTHBHAS (DYHKIIOHAJBHAS
CTPYKTYpa;

OcCHOBHBIE HEM3MEHsEeMble (MHBAPUAHTHBIC) MOHATHS TEXHHWKH: TEXHUUECKOE PEelIeHUE U
OcCHOBHBIE HEM3MEHseMble (MHBAPHAHTHBIC) MOHATHS TEXHHUKH: IPOEKT.

Ha xakom 3akoHe 6a3upyeTcst mocTpoeHHe KOHCTPYKTUBHOW (QyHKIHMOHAIBEHOH cTpyKTYphl (KDC).
B 4éM cyTh 3aKOHa COOTBETCTBHS MeX1y GyHKIMEH u cTpykTypoii TO.

Onementsl TO u 00bekTHI OKpyKaroniel cpenst (OC).

I'naBnbiii snement OC, noHsTHe.

Copnepxanne u crpoeane KOC.

TBOpYECTBA




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
Kpurepun pasBUTHS TEXHHYECKMX OOBEKTOB, X Ha3Ha4YCHHE.
ODyHKIMOHAIBHBIE KPUTEPUU PA3BUTHUS, UX COJACpIKaHUE.
TexHomorM4YecKne KPUTEPUH PA3BUTHS, UX COAEPKaHUE,
OKOHOMUYECKHE KPUTEPHH PA3BUTHS, UX COJEpPKAHHE.
AHTPONIONOTrNYECKHE KPUTEPHUHU PA3BUTHS, UX COEPIKAHUE.
ITocTanoBKa U aHANIM3 33a4M, HA3HAYCHUE.
OBPUCTUYECKUI METO]] PEIICHNS] HH)KEHEPHBIX 33]a4, €r0 CYIIHOCTb.
MesxoTpacneBoii (OHJ SBPHCTUICCKUX MIPUEMOB: €ro COAEpIKaHMe; 2) MOPSIOK pEIIeHIS 3a/1a9H.
MexoTpacieBoii (oHI IBPUCTHUECKUX MPUEMOB: MOPSIIOK PELICHUS 3aa4H.
WuauBuayanbHbIi GOHA IBPUCTUUECKUX MPUEMOB, €0 CYIIHOCTb.
Pemtenne HHXEHEPHBIX 33/1a4 METOAOM, MO3TOBOH aTaku: CYIIIHOCTh METO/a
Pentenne MHXEHEPHBIX 3314 METOIOM, MO3TOBOM aTaKku: MPaBUiIa AJI YIaCTHHKOB CEaHca.
Perenue nHXEHEPHBIX 3a/1a4 METOAOM, MO3TOBOM aTaku: 00A3aHHOCTH BEIYIIETO.
Pemenue nHXeHEPHBIX 3a/1a4 METOAOM, MO3TOBOM aTaky: OpraHU3alIs IPOBEACHHUS CeaHca.
Permenne nHXEHEPHBIX 3a/1ad METOAOM, MO3TOBOI aTaKU: 3alUCh U 0(OPMIICHHE PE3yIbTATOB.
Perenne nH)XEHEPHBIX 3a/1a4 METOIOM, MO3TOBOH aTaku: Pa3sHOBHIHOCTH METOAA MO3TOBOH aTaKH.
YwmeTpb - OCYIECTBIISATH NMTOUCK HHPOPMAIMN O Ilpakmuueckue 3a0anun:
MOATOTOBKE MaTEPHAIOB K JOMEHHOMH O0630p 1o TeMe MCCIEN0BaHMs 1O CPEICTBaM ped)epaTHBHOTO KypHasla, HayJHbBIX KypHanoB B PUHII:
TUTaBKE U TEXHOJIOTUH BBITIIIaBKE CTaJb, METAJUTypT, U3BECTHS BY30B UCpHAs METALIyprusi, OIOJUIETCHb YepHas METAJLIypIrHs, YepHbBIC
MeTajljla B BBICOKOTEMIIEPaTypPHBIX MeTaisl, BecTHUK MI'TY.
arperarax, aHaJIM3UPOBaTh IOJydCHHYIO0 | AHaJIU3 MOJy4eHHOH nH(pOopManny, HOATOTOBKA OTYETa HA OCHOBE 60 HICTOUHHKOB.
nH(OopManuio. BrusiBIeHHE TEXHOJIOTHUECKHX IapaMeTpoB pabOTBl arperaToB, ONTHMM3AIMS KOTOPBIX MOXET
- BBISIBJIATH TEXHOJIOTHYECKHE MOBBICUTh TEXHHMKO-3KOHOMUYECKHE TIOKa3aTeld HX pabOThl WM KadecTBO TOTOBOI MPOAYKIMH
nmapamMeTpsl paboTHI arperaTos, (armomepat, OKaThIIIHN, YYT'YH WU CTaNb).
ONTUMU3AIHA KOTOPBIX 00ECIIeYHUT dopmynupoBaHHe 3a7a4, pelIeHHe KOTOPHIX MOTpedyeTcs B AUCIUIIMHE HAYyYHO-HCCIIEeI0BATEIbCKAs
yIIydIIeHHe TeXHOJIOTHH MOTyYeHUS pabora.
MeTajia.
- IPUHUMATh TEXHOJIOTHUYECKHE
pelIeHus, TO3BOJISIONINE HCIIOIb30BaTh
pecypcocOeperaroniye 1 6e30TX0HbIE
TEXHOJIOTHH B METaJUTyPrHH.
Bnagetsb - HaBBIKAMH PabOTHI C peepaTHBHBIMU 3adanusa na peuwienue 3a0au u3z npogheccuonabHOl 0daacmu, KOMHICKCHbIE 3A0AHUA:

KYpHAJIAMH,
- HaBBIKAMH Pa0OTHI C COBPEMCHHBIMH
MPOTPAaMMHBIMHU CPEICTBAMH
MOJrOTOBKY KOHCTPYKTOPCKO-
TEXHOJIOTHUYECKOMN JOKYMEHTalWH,

- HABBIKOM COCTAaBJISITh OITMCAHHUEC U
pa3paboTky GopmMysl H300peTEHUS TPU

BrisiBieHne panMoOHAJIbHBIX PEXUMOB 3arpy3KH KEJIe30PYAHBIX MaTepHajoB B  KOJOLUIHHUKOBOE
MIPOCTPAHCTBO JIOMEHHON MEYH.

BrlsiBieHHe pallMOHANBHBIX PEKUMOB 3arpy3KH TOIUIMBHBIX JOOABOK B KOJIOIIHHUKOBOE MPOCTPAHCTBO
JIOMEHHOM MEYH.

BrlsiBnieHHe panMoHAIbHBIX PEKUMOB 3arpy3Kd TPOMBIBOYHBIX MAaTEPHAIOB B KOJIOIIHUKOBOE
IIPOCTPAHCTBO JIOMEHHOU MEYH.
BrlsiBieHHe  panMOHAIBHBIX — PEXKUMOB  3arpy3Ku (hopMupyOIHX

MaTCpuaoB, TapHUCaXX B




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
00BbeKTe N300pETEHUSI — YCTPOUCTBO KOJIOITHUKOBOE TIPOCTPAHCTBO JIOMEHHOW TEYH.
(cxemsl, croco0). BeisBieHMEe palioHaIbHON BIQXKHOCTH IIMXTHI IIPU CIIEKaHWH arjomepara B yciaoBusax [IAO «MMK».
BrusiBIeHHE pAIMOHANBHOTO COJICP)KaHMS yIJIEpoJa IpH CIEKaHWW ariomepara B ycioBusax ITAO
«MMK».
3HaTh CTPYKTYpPY U OCHOBHBIE XapakTepUCcTUKH | IlepedeHb TeopeTHYeCKHX BONPOCOB K 3a4eTy: Hayuno-
METOJI0JIOTUYECKUX KOHLENIUHN IpU 1. Yto Takoe MOAETH TUIA «IEPHBIHA SIIHK»? HCCIIEIOBATEIbCKAS
aHaJM3e IMPOLIECCOB YePHOI 2. B yeM 0cOOEHHOCTD CTATHIECKUX MOJIEIEH? pabota
METaJUTypIud, B (pyHIaMEHTAIBHBIX 3. Kakne 0coOeHHOCTH MMEIOT AUHAMHYECKUE MOIEIH?
OO0IEHHKEHEPHBIX HAYKaX U B 4. B 4em CyIHOCTb COAEPKATEIBHOTO MOIX0/1a TP IOCTPOCHNH MaTEMaTHIeCKONH MOeNn?
npodeccHoHaIBHOH AeATeTbHOCTH
YmeTpb HaXOAWTh Hanboee 3¢ eKTHBHOE I[IpuMepHbIe NpaKTHYECKHE 3aJaAHUS:
pelIeHne 3a1a4 YepHOH METaJUTypTruH 1 1. MaremaTudeckoe MOJEIMPOBAHUE MPOIECCa NCTEUCHUS TyThs U3 BEPXHEH KHCIOPOIHOW (hypMbI B
(hyHIaMEHTATBHBIX OOIIEHHKCHEPHBIX KOHBEpTEpeE.
HayK 2. MaremaTtndeckoe MOJENHMPOBaHHE Ipoliecca OKUCICHHsS Maprasiia B KHCIOPOJHO-KOHBEPTEPHOU
IIaBKe.
3. MaTtemaTH4eckoe MO/IeIMpoBaHue npouecca GopMUPOBaAHHS MAKPOCTPYKTYPbI HENPEPHIBHOIUTOM
3ar0TOBKHU.
Bnaners HaBBIKAMU M METOJMKaMHU 00001IeH s 3aganus Ha pelleHUe 32124 U3 NPodeccCHOHATBHOM 00/1aCTH, KOMILIEKCHbIE 3aJaHUsI:
pe3yIbTaTOB PEelICHH 3a]au B UePHOM 1. MatemaTH4yeckoe MOJIETHPOBAHUE TIPOLIecca OKUCICHHU MapraHiia B KUCIOPOIHO-KOHBEPTEPHOI
METAJUTypIUH C UCIIOIb30BaHUEM IUTaBKe.
METOOIOTUIECKUX MTOIXOJ0B U 2. MateMaTH4yecKoe MOJCIHPOBAHNE OCTATOUYHOT'O COJIEP KaHUSI MapraHIla B MeTajlle OT COIepKaHHs
TOTOBHOCTBIO MCIIOJb30BaTh MapraHia B YyryHe ¥ OCHOBHOCTH ILTaka Juis yciosuit MMK.
(yHnamMeHTaIbHbIE 00IenH)KEHEPHBIE
3HaHMSA B TPOPECCHOHATBHON
JIeSITeIIbHOCTH
3HaTh OCHOBHBIE METO/IbI UCCIIEIOBaHNS, Llenecoo6pa3HoCTh BEIOOPA CE0ECTOMMOCTH KOHEYHOH MPOIYKIUK B KaUeCTBE KPUTEPHS ONTUMH3AUK | MeETO/Ibl ONTUMHU3AINT
UCTIOJIb3YEMbIE B TEXHOJIOTUH; MHOTOIIaPaMETPHIECKUX CHCTEM
OCHOBHBIE ITPaBUJIa HCCIIEIOBAHMS [ToHsTHS TOKANBHOTO M TI00aTbHOTO ONTUMYMA.
MPOLIECCOB. CraHapTHBIN B 33]]a4K OTITHMHU3ALNN.
MeTtoabl HEJIMHEHHONH ONTUMU3AIIH.
Ymers (hopMynTHpOBaTH OTpaHUYCHUS U [TpumepHbIe TPaKTHYECKHE 3a0aHH:

MPEJICNIOB YIPABISIEMOCTH OT/ACIBHBIX
TCXHUYCCKHUX KOMIIOHCHTOB,
pacnio3HaBath ) (PEKTHBHOE pelIeHue OT
Hea(dekTuBHOTO;

1. ChopmynupoBaTh OTpaHHUYEHHUS , TPENIENBI YIIPABISIEMOCTH | METEBYIO (YHKITHIO TIPY TOCTAHOBKHU
3a/1a4¥ JIETUPOBAHUS CTAJIU C UCTIOJIL30BAHUEM JINTATYD.

.2. MccnenoBaTh BIMSHAC W3MEHEHHS MapaMeTpoOB ITOMEHHOro mporecca Ha TOIl JOMEHHOW IUIaBKH.
OO0BACHUTH APPEKTUBHOCTh NPUHUMAEMBIX PEIICHHUH.

Bapuant 27.1 27.2 27.3 27.4 27

Pacxon kokca B 475 450 460 455 47|

06a30BOM TepHoJIe,




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMITETEHITNH IPOrpaMMBbl
[Ipon3BoauTeNnbHOCTH 5500 6000 7500 10000 3000
JIOMCHHOU T1eYH, T/CYT
Msmensiemsl | 0a3a H3F , 50 gﬂ, 950 Fes 58,2 [Mn] 0,6 M25, | 82,
n
y moex | M7 70 | ¢ [ 1000 | *PC TEee | ¥ 09 | * [s3
apaMeTphl - 00 "
Bnagets HABBIKAMU M METOJMKAMHU 0000IICHUS 3ajaHus Ha pelIeHue 3a1a4 U3 npoecCUOHAIBHON 00acTi
PEe3yNbTAaTOB PELICHHUS, [TocTaBuTh B 00IIEM BHJIC 33/1a4y ONTHMH3AIUH PAacXo/a TOILIUBA B MPOIECCE arJIoOMEPaIlHH.
9KCIIEPUMEHTAIILHOU e TEILHOCTH; CdopmynupoBath u 3anucaTh OrPAaHUYCHUS U LEIEBYIO QyHKIUIO. BEIOpaTh METO penicHuUS.
crioco0amMu OTICHUBaHUS 3HAYHMOCTH H [ToctaBuTh B 00IIEM BHIE 32/1a9y ONTHMH3ALNHI Ta30TPOHUIIAEMOCTH arJIOMUXTHL. BrIOpaTh
MPaKTUYECKON MPUTOJHOCTH n3MeHseMble mapameTpsl. ChopMyITHpPOBaTh U 3aMMUCATh OTPAaHUYCHUS U IIeNeByI0 GyHKIHIO. BEIOpaTh
MOJIyYEHHBIX PE3YyJIbTATOB; METOJI PELECHHUSL.
OCHOBHBIM MHCTPYMEHTapHEM PEILICHUS [TocTaBuTh 33729y ONITUMU3AINH pacXoaa GeppOCIUIaBOB HAa PACKUCIICHIE U JICTHPOBAHHE CTAJIH B
TEXHUUYECKUX 3a7a4 B CUCTEME obmmem Buzae. CHOpMyITHPOBATH U 3aITUCATh OTPAaHINYCHUS U IIeJIeBYI0 QyHKIHIO. BEIOpaTs MeTo
SJIEKTPOHHBIX TaOJIHII C HCIIONB30BAHUEM | PEIICHUS.
BKJIaJKU «ITOUCK pemeHus. B cucteme 37eKTPOHHBIX TAOJIUII C UCIIOIB30BaHUEM BKIAKU «[IOUCK pelIeHus» COCTaBUTh
MpOrpaMMy IUIaHa TIOCTaBKU CTAIH OT TPeX KUCIOPOIHBIX KOHBepTepoB matu MHII3 ¢ MunnMu3auei
o011elt CTOMMOCTH IIEPEBO30K IS CIEAYIOIIUX YCIOBUNA: KOHBEPTEPH! BHIILIABISAIOT B CYTKH
COOTBETCTBEHHO, 24, 18 u 21 koBieii co craipwo. st MHJI3 tpebdyercs, cootBeTcTBenHo, 15, 17,9,
12 u 10 xoBureii ctanu B cyTki. CTOMMOCTB IEPEBO3KH OJHOTO KOBIIIA CO CTAJbI0 OT KOHBEpTEepa K
MHIJI3 npezncraBieHs! B TabIHIE.
ITocTaBmmku [otpebuTenn
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
3Hath OCHOBHBIE METO/IbI HCCIIEIOBAHNUS, [IpumepHbIe TEOPETUIECKIE BOIIPOCHI: UucneHHbIe METOIBI
HCIIOJIb3YEMBIE B TEXHOJIOTHH; MHuoromepHbI€ 3a1a4i. MeTol HANMEHBIIINX KBAJAPaTOB
OCHOBHBI€ NpaBUiIa UCCIEI0BAHUS Pemrenue cucreM HeMHEHHBIX ypaBHEHUH: METOJ MPOCTOM urepanuu, Merol HeroroHa.
MPOLIECCOB. B uem 3akiroyaercs MOBBIICHAE TOYHOCTH HHTETPUPOBAHUS 32 CUET Pa30UEHUsI OTPEe3Ka Ha PaBHEIC
YacTH.
Tumnsl orpaHu4YeHU
[puHIUIE O1IeHKH () (EKTUBHOCTH PELICHUS
YMmets (hopMyIHpOBATH OTPAHUYCHUS U [IpumepHbIe MpaKkTUUYECKUE 3aJaHUSA:

MPEJICTIOB YIIPABISIEMOCTH OTACITBHBIX
TEXHUYECKUX KOMIOHEHTOB;
pacno3HaBaTh ) (PEKTHBHOE pPEIIeHUE OT
Hea(dexTuBHOTO;

1. ChopmMyaupoBaTh OrpaHUYEHHS , IPEAEIBI YIPABIIEMOCTH U LENEeBYIO (QYHKINIO IPH OCTAHOBKU
3aJauu JISTUPOBAHUs CTAJIU C UCTIOJIb30BAaHUEM JIUTaTyp.
2. UccnemoBath BIMSHUE U3MEHEHHS TAPAMETPOB JOMEHHOT0 mporecca Ha TOII JOMEHHOM TIaBKH.
OO0BACHUTD APPEKTUBHOCTh NPUHIMAEMBIX PEIICHHH.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMIMETEHITUN IPOrpaMMBbl
Bapuant 27.1 27.2 27.3 27.4 2715
Pacxon kokca B 475 450 460 455 470
0a30BOM IiepHOJIC,
.
[IpomBoAUTETHFHOCTE 5500 6000 7500 10000 3000
JIOMCHHOM T1€YH, T/CyT
Wsmensiemsl | 0Oasa HSF, 50 gﬂ, 950 Fes 58,2 | [Mn] 0,6 M25, | 82,
A
e moex | /T 70 | ¢ [ 1000 | *PC TEeg | ¥ 09 | * [s3
N1apaMeTPBI - % A
Baanets HaBBIKAMHU U METOJHMKAMU 0000IICHUS 3amaHus Ha pemeHne 3a1ad u3 Mpo(ecCHoHATBFHON 00IacTH
PE3yJbTAaTOB PEICHHUS, 1. [TomoOpath TUraTypy U3 MPEAI0KESHHBIX HUXKE IS JISTHPOBAHUS CTANIX C LIEIbI0 00eCIeueHHs
9KCIIEPUMEHTAIILHOU e TEILHOCTH; MOJIYYEHUS 3aJJaHHOTO CO/Iep KaHUs MapraHila M KpeMHHUs B MeTajlle ¢ MUHUMU3allueH 3aTpar Ha
crioco6amMu OLICHUBAHUS 3HAYMMOCTH U JIETUPOBaHUE
IIPAKTUYECKON IIPUTOJHOCTH JIurarypa Copeprxanue B nurarype, % CTOMMOCTB JIUTaT)
MOJIyYEHHBIX PE3YIbTAaTOB; Mn™" Si™* ye/T
OCHOBHBIM MHCTPYMCHTAPUEM PCIICHUA JI1 60 30 1200
TEXHUYCCKHUX 3a]1a4 B CHCTEME 12 40 50 1400
AJIEKTPOHHBIX TaOJIHII C HCIIOIB30BAHUEM
BKJIA/IKK «lTomcK pemenms. 2. B cucreme 3JEKTPOHHBIX TaOIMI[ C HCIOJIb30BaHMEM BKIaIku «lloMCK perieHHus» COCTaBUThH
IIpOTpaMMy IUIaHa TIOCTABKHU CTAJIM OT TPEX KHUCIOPOAHBIX KOHBepTepoB st MHII3 ¢ MuaMMu3aiuei
o0mield CTOMMOCTH TIEPEBO30K IS CJICAYIOUIUX YCJIOBHIl: KOHBEPTEpPHl BBHILIABIIIOT B CYTKH
COOTBETCTBEHHO, 24, 18 u 21 koBmelt co cramsio. s MHJI3 tpedyercs, cooTBeTcTBeHHO, 15, 17, 9,
12 u 10 xoBmel cranu B cyTkH. CTOMMOCTb NEPEBO3KM OJHOrO KOBIIA CO CTalbi0 OT KOHBEpTEpa K
MHJI3 npencraBieHs! B TaOIHIIE.
ITocTaBmuku [otpebuTenn
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
3HaTh yCTpOiicTBO JOMEHHONM mieun u ee | [IpumepHble TeopeTuueckue BOMPOCHI sl 9K3aMeHa [IpoexTupoBanue
TEXHUYECKHE XapaKTEPUCTUKH; Hasnauenue u ycTpoicTBO MIaxXThl JOMEHHOM Me4H, onpeaesieHue e€ pa3MepoB. JIOMEHHBIX Teuen
OCHOBHBIC  COOTHOIICHUS  pa3MepoB | BepxHss dacTe (yHIamMeHTa AOMEHHOH meuu: e€ dopma, pasMepsl, MEPONPHUITUS [0 yBEIUICHUIO

OTZAEJBHBIX 4YacTedl mpodwiis JOMEHHOU
ey,

OCHOBHBIE  COOTHOIIEHHUS  Pa3sMEPOB
OTJENBHBIX YacTed mpoduist TOMEHHOI
ne4yy, MPUHLOUOBL M [ApaMerpsl,
msronte Ha TOII mMetammyprudeckux
IPOLIECCOB

CTOMKOCTHU

OypMmeHHbIH MprbOp: Ha3HaUEHHE, TPEOOBAHNUS K HEMY, IIEPCIICKTHBBI yCOBEPIICHCTBOBAHUSI.
[Ipodwis foMEHHOM TIeYn: OnpeesieHne, OCHOBHBIE 3aBUCHMOCTH, METOJIBI PacdéTa.

I'opH moMeHHO¥ neun: Ha3HAUeHNE, 30HUPOBaHNE 00BEMOB, ONIPEICIIEHIE Pa3MEPOB.
3amIeynKy TOMEHHON TIeYH: 0COOCHHOCTH KOHCTPYKIIHH, OIIPEe/IeHIe OCHOBHBIX Pa3MEpOB.
Bnmstane ogepTtanuii u pasmepos mpoduiis foMeHHor neun Ha TOIT




CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30oBaTenbHON
KOMITETEHIINU IPOrpamMMbl
Ymers (hopMynTHpOBaTH OTpaHUYCHUS U [TpumepHbIe TpaKTHYECKHE 3aAaHus ATl 9K3aMeHa
MPE/ICNIOB YIPABISIEMOCTH OTACIBHBIX BBISBUTH JOCTOMHCTBA M HEJOCTATKH MIPEACTaBICHHBIX poduieit
TEXHUYECKUX KOMIIOHEHTOB;
BBIABJIATH JOCTOMHCTBA U HEIOCTaTKH B §
KOHCTPYKIIHH g
pacmio3HaBath 3()(HEeKTHBHOE pelIeHHe OT Ny
HedDPEKTHBHOTO; : ﬁ '
Bnaners METOJaMH  TIOBBIIICHHS  CTOMKOCTH | [IpumepHbIe mpakTHYEeCKue 3aJaHusl Ui SK3aMeHa
3JIEMEHTOB KOHCTPYKIIHH; Omnucath TEXHOJOTHIO pa3rapa GyTepOBKH IO MPEACTABICHHOMY PUCYHKY
HaBbIKAMH W METOJUKaMH 0000IeHHs
pe3yJIbTaToB peleHus,
3KCHepHMeHTaJ’IBHOI71 JACATCIBHOCTH,
crocobamu OLICHHUBAHHUA 3HAYUMOCTH H
IIPAKTUYECKON MIPUTOJHOCTH
MOJIyYSHHBIX PE3YJIbTATOB Onucath NpeaCcTaBICHHbINH CIOCO0 BHIKIAAKH Jeiaan. OnpeiennTb criocoObl HOBBIIEHHS CTOMKOCTH
Jenau, BHEApeHHbIE Ha cxeMe. OnpeiesuTh 3HaYUMOCTh M TIPAKTUYECKYHO IPUTOIHOCTh JIJAHHBIX Mep
3HaTh YCTPOHCTBO n HasHavyeHue | [IpumepHbIe TeopeTHUECKHe BOIIPOCHI IS 9K3aMeHa Oo6opynoBaHue
000py/10BaHUsI JOMEHHBIX 1IEXOB Hasnauyenue n ycTpoiicTBO aXThl IOMEHHOW TIeUH, ONpeiesieHHe e€ pa3MepoB. COBPEMEHHBIX
TEXHUYECKHUE XapakTepucTuku | BepxHss yacTh (pyHIaMeHTa TOMEHHOU meun: e€ popma, pa3sMepsl, MEPOIIPHUATHS IT0 YBEITNICHUIO JIOMEHHBIX LIEX0B
Pa3IMYHOTO JOMEHHOTO 000pyJOBAHUS CTOMKOCTH
CIOCOOBI ynyumenus | [Ipodwis qoMeHHOM Tieun: onpeeneHrne, OCHOBHbIE 3aBHCUMOCTH, METOJIbI pacuéra.

9KCIUIYyaTalMOHHBIX U KOHCTPYKTOPCKHX
XapaKTEPUCTUK JIOMEHHOI'O

I'opH mOMeHHO¥ neun: Ha3HAUeHNE, 30HUPOBAHNE 00BEMOB, ONIPEICIICHIE Pa3MEPOB.
3amIeunKy TOMEHHON TIeUr: 0COOEHHOCTH KOHCTPYKITUH, ONIPEIETICHHEe OCHOBHBIX Pa3MEpOB.




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
o0opynoBaHust YerpoiicTBO 1 paboTa BO3ayXOHarpeBaresnei JOMEHHOH Mevn.
CxeMa OYHCTKM JOMEHHOTO ra3a. . Annaparsl, IpUHIHUI AeiicTBusd. HasHaueHue U ycTpoHCTBO
OYHKEpHOI SCTaKaIbI.
Haznauenue u ycTpoiicTBO OyHKEpHO SCTaKa b
[Togaua MUXTOBEIX MAaTEpHAIOB Ha KOJIOIIHUK JOMEHHOH Iedn
3arpy304HbIe YCTPOWCTBA JOMEHHBIX Medei
Ymets BBIBJIATH JOCTOMHCTBA M HEAOCTaTKM B | [IpuMepHBIE MpakTHYECKNE 3aJaHus Uil 9K3aMEHa:
KOHCTPYKLIHMSX W TEeXHOJIOrHH padboTsl | Ilo mpeacTaBneHHOMY PUCYHKY ONHCATh Pa3BUTHE PO JOMEHHOH nedn. OnucaTh JOCTOMHCTBA U
JIOMEHHOTO 000py/JOBaHUS HEJIOCTATKHU MPEJCTaBICHHBIX MPpoQuiIeh
pacrniozHaBaTh 3 dexrruBHOE pemenne ot | [lo mpeacTaBIeHHBIM PHUCYHKaM OYEPTAHUS U Pa3MepoB NMpoduieii JOMEHHBIX MIeUeH ONpeneInTh
HeaddexkTuBHOrO npu M3MEHEHUU | HamboJee paruoHaIbHbIN
KOHCTPYKIMU HJIW TEXHOJOTIMH pa60T1)1 Ilo NpEeACTAaBJICHHBIM CXEMaM HMIMXTONOAa4Y1 YKa3aThb HaI/I6OHee 3(1)(1)6KTI/IBHyIO, JaThb IMOSICHCHHU.
JIOMEHHOT'O 000pY/JOBaHHUS I[To npencraBieHHbIM CXeMaM ra3004MCTKH yKa3aTh Haubosee 3phexTHBHYI0, 1aTh NOSCHEHHMSI.
Mo npencraBieHHBIM CXeMaM JOMEHHBIX [IEXOB yKa3aTh Hauboiee 3G heKkTHBHYIO, aTh NOSCHEHHUS.
I[To npencraBieHHBIM CXeMaM 3arpy304HBIX YCTPOUCTB yKa3aTh Hanbosee 3¢ (heKTHBHYIO, 1aTh
NOSACHCHMU
Omnmcats NPUHIMIT 1EHCTBHUS NPEACTABICHHOTO 000PYAOBaHUS
BJ'IaI[eTI) METOJaMH TIOBBIIICHUSA CTOMKOCTHU HpI/IMepHI)Ie MPaKTUYCCKUEC 3aJIaHUA JId OK3aMEHa

3JIEMEHTOB KOHCTPYKITUH;
HaBbIKAMH W METOAMKAaMH BBISIBICHUS

HEJI0CTaTKOB B KOHCTPYKLHAX
000pyZOBaHU M TEXHOJOTHUYECKHX
MIPOIIECCOB;

crioco0amMy OICHHBAaHUSI 3HAYHMOCTH U
MPaKTUIECKOM MIPUTOTHOCTH

MOJYYCHHBIX PE3YJIbTATOB

[To mpeacTaBneHHOM CXeMe BBISIBUTH JOCTOMHCTBA U HEJAOCTATKU 00OPYIOBAHUS JINTEHHOTO JIBOpa
I
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CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
Yka3aTh JOCTOMHCTBA U HEAOCTATKH YKa3aHHOTO 000PYAOBaHUS
v"—.'.:‘
3HaTh OCHOBHBIE CIIOCOOBI U TIpaBUIIa — TloaroroBka k HamMCaHHUIO aHAJIUTHYECKOTO 0030pa; IIpousBoacTBeHHAS —
pa3paboTKK HOBBIX TEXHHYECKUX — -Cucremarnzanusi Hay9HO-TEXHUUECKOW HH(poOpMaIu 1o Teme paboThHl U cocTaBlieHHE 0030pa OpeaanIIoMHasn
peH.IeHI/II/I J'II/ITepaTprI. HpaKTI/IKa
—  IlepedncnuTh TEXHUYECKHE PELICHUS AT YIy4YIIEHUs TEXHOIOTHYECKOTO MPOLECCA COMNIACHO TEME
BKP
YmeTs KOPPEKTHO BBIPAXKATh U — CocraBrieHue 1aHa OTYETA 110 IPAKTUKE;
apryMEHTHPOBAaHO OOOCHOBBIBATH — O3HaKOMJIEHHE C Hay4YHO-TEXHUYECKOW M MATEHTHOM JIUTEPaTypodl MO TeMe HHIMBUAYaJIbHOIO
©a30Bble M0JI0KEHUS B 0011aCTH 3a/laHus Ha NpakTuKy corsnacHo teme BKP;
METaJLITypIii, CaMOCTOATEILHO — IlepeuncnuTh BHIOB OOOPYNOBAaHUS W TEXHUKH, HCIOIB3YEMBIX B TEXHOJOTHYECKOM IIPOIECCE
ONpPEJIEINATH 1O NATEHTHOH U HAY4YHO- coryacHo TeMe BKP, onpenenuTs BO3MOKHOCTh COBEPIIIEHCTBOBAHUS
TEXHHUYECKOH HH(OpMALUK yPOBEHb
TEXHUKH, UCIIOJIb3YyEMOH B
TEXHOJIOTHYECKUX Ipolieccax
Bragers Crnoco0amMu OLEHUBAHMS 3HAUUMOCTU M |— OO6paboTKa 1 cucTeMaTh3aius pakTHIECKOTO U JINTEPATYPHOTO MaTepHaa.

IIPAKTUYECKON IIPUTOJHOCTH
MOJIyYEHHBIX PE3YyIbTATOB aHAJIN3A
Hay4YHO-TEXHUUYECKOH JINTEPATYPHL

— Hamnucanue oT4era 1o npaxkTHKe 10 pa3pabOTaHHOMY IUIaHY
— Amnanu3 coOpaHHBIX IPOU3BOACTBEHHBIX JAHHBIX MPH IIPOX0XKICHUH MPAKTUKHU corjacHo Teme BKP
— Amnanmus cobpaHHOr0 TEOPETUYECKOT0 HAyYHO-TEXHIMUECKOro MaTepHaia coriacHo teme BKP

MK-12 cnoco6HOCTHIO 0CYNIECTBIATH BHIOOP MATEPHATIOB ST H3AEIHIl PA3JIHYHOI0 HA3HAYEHHS € YIeTOM IKCILIyaTAIHOHHBIX TPeOOBaHMIT M OXPAaHbI OKPYIKAIONIEH cpeabl

3HaThb

METOAUYECKHE, HOPMAaTUBHBIE U
PYKOBOJAIINE CTAHAAPTHI U JOKYMEHTBI
B 00J1aCTH OXPaHbI OKpPY>Karomen cpeJibl

Muxkpoknumar. [leficTBue napaMeTpoB MUKPOKIIUMATa Ha YEJIOBEKa

Hopmuposanue napaMeTpoB MUKpokinMara. HopMupoBaHue TerioBoro ooydeHus
Crnioco0b! HOpMAIHM3AIMK MUKPOKJIMMAaTa IPOU3BOJICTBEHHBIX TOMEIICHUH

3amuTa OT TEIIOBOro 00TydeHUS

[TpuuaunHb 1 XapakTep 3arps3HEHUs BO3/1yXa padoyueii 30HbI

JleiicTBUE BpeHBIX BEIECTB HA OPraHU3M YeI0BeKa

HopmupoBaHue BpeHBIX BEIIECTB. 3alIUTa OT BPEAHBIX BEIIECTB

Bentmsamus. EcrecTBeHHas BeHTHISIMSA. MexaHn4ecKast BeHTHIISIHS

BbeszomacHocth
JKU3HENEATEILHOCTH




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
[TpombinuieHHBIH ITyM. XapaKTepUCTUKY IIyMa. J{eficTBHe IIyMa Ha OpraHu3M
YmeTs 00CcyXaath croco0b! 3PPEKTUBHOTO 3apanme: OnpenenuTs KiIacca OMAaCHOCTU OTXO/a pacueTHBIM METOOM IO CyMMe MoKa3aTenei

peuieHust B o0y1acTi BEIOOpa MaTepuanos
JUIA U3AETUH pa3InuHOro Ha3HA4YEHUs ¢
YUETOM DKCILTyaTallHOHHBIX TPEeOOBaHUMA
U OXpaHbI OKpYXaromeil cpeisl

OIIACHOCTH COCTaBHBIX BEIIECTB
Tabiuma 13.3
CreneHpb 0MacHOCTH KoMIoHeHTOB oTxo1a (KO — kimace omacHocTH)

N CreneHb IlepBuuHbIe OKa3aTeNN ONMACHOCTH KOMIIOHEHTA

/I OIIaCHOCTH T10 1 2 3 4
KOMIIOHCHTaM

1 K, (O4K), <1 1-10 11-100 >100
MT/KT

2 KO B mouse 1 2 3 HE YCTaHOB.

3 INAK, (O4Y, <0,01 0,01-0,1 0,11-1 >1
OBYB), mr/n

4 KOs 1 2 3 4
XO3/TIUTHEBOU
BOJIC

5 IIK, . <0,001 0,001-0,01 0,011-0,1 >0,01
(OBYB), mr/n

6 KO B pr16/x03 1 2 3 4
BOJIE

7 IMAOK, . <0,01 0,010,1 0,11-1 >1
(ITIKwm.p.,
OBYB), mr/m*

8 KO B 1 2 3 4
atMochepe

9 aK,, MOy, <0,01 0,01-1 1,1-10 >10
MJIC), mr/kr

10 Lg (S, mr/n >5 5-2 1,9-1 <1
MAK,, mr/m)

11 Lg (Cyaes MT/M® | >5 5-2 1,9-1 <1
/HZ[KD»39 MT/11)

12 Lg (Cuac, mr/m® | >7 7-3,9 3,8-1,6 <16
MK,
M1K,.,)

13 LgK,w(okt/Boma | >4 4-2 1,9-0 <0
)




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMbl
14 LDsp, Mr/kr <15 15-150 151-5000 >5000
15 LCsp, Mr/m° <500 500-5000 5001-50000 >50000
16 LCs0 so.s <1 1-5 5,1-100 >100
MI/71/964
17 BJ=BIIKs/XIIK | <0,1 0,01-1 1-10 >10
100%
18 [epcucrentHoc | O6pa3zoBaHue Oo0pa3oBanue O0pa3oBanue OO0pa3oBaHue MdHE
Th Goutee MIPOIYKTOB C MPOXYKTOB, TO| € TOKCHYHBIX
(TpaHC(OpMaIM | TOKCHIHBIX Goiee KCHYHOCTDh KOT | IIPOIYKTOB
s B OIIC) MPOAYKTOB, B | BBIPAXEHHBIM OpBIX OJIM3KA K
T.4. Oo0Najgarou]| BIUSHUEM TOKCHYHOCTH U
nx JIPYTUX KpUTEp | CXOIHOTO
OTHAJCHHBIMH | WEB OIIACHOCTH BEIIECTBA
s dexTamMu Win
HOBBIMHU
CBOMCTBAMU
19 buoakkymymnsinu | BeipaxkenHoe Haxonnenue Haxonnenue Her mnakonnenys
s (OBeIGHUE B | HAKOIIJICHHWE BO | B HECKOJIBKHUX | B OJHOM M3
MHUIIEBOH BCEX 3BEHBSX 3BEHBAX 3BEHHEB
IIETIOYKE)
Bann 1 2 3 4
Bnanerts crocobamMu OIEeHUBaHUS 3HAYMMOCTH U 3AJJAHUE 2
MPAKTUIECKON MPUTOTHOCTH B paiione asponopta nmotepren karactpody naccaxxupckuit camosner. 44 yenoeka noruosno, 1 —
MOJy4E€HHBIX PE3yJIbTaTOB B 007IaCTH noctpanan. OdurpansHoe paccieoBaHue KaTacTpogsl IpoBesl MeXTrocyaapCTBEHHBIN aBHAlMOHHBINA
BEIOOpA MaTEPUAIIOB [T U3ICITHI komuteT (MAK). HemmocpeacTBeHHOM pUYnHON KaTacTpodsl Ha3BaHa omMOKa mioTupoBaHms. Kak
Pa3IMYHOTO Ha3HAYECHUS C YIETOM Ha3bIBAETCsl yMEHbBIIICHUE JaBIICHUS B CaJIOHE camoiieTa? YKaKUTe TOCIIeI0BATeIbHOCTh IeHCTBUN
IKCIUTYaTallHOHHBIX TPeOOBaHUH U YeJI0BEKa B Cllyyae BO3HUKHOBEHMsI aBapuiiHON cuTyauuu B camosiere.Ecau B 2011 rony B Poccuu B
OXPpaHbl OKpYKaIoIIeH cpebl aBnakartactpodax norn6so 120 uenosek, yro cocrasisier 24 % oT 00IIero KOJMYecTBa BCeX MOTHOIINX,
TO BO BCEM MHPE 32 3TOT I'OJl B pe3yJIbTaTe aBHaKaTacTpo( moruoIo ... YeloBeK.
3HaTh OCHOBHBIE ompefaeneHuss U NoHATUS | IlepedeHb TeOpeTHYECKUX BOMPOCOB K IK3aMeHY: MarepuanoseneHue
MaTepHUANIOBEICHHUS; CrpyKTypa u cBOWCTBa MarepuaioB. AMOP(HOE ¥ KPUCTAJUINUECKOE COCTOSTHIE MaTepHala.
OCHOBHBIE ~ METOJBl  HCCIENOBaHUH, | MeToabl H3yYeHHsI CTPYKTYpPbl MaTEpUAIIOB.

HCIIONIB3YEMBIX B MaTePHAJIOBEICHNH;
CYIIHOCTb ¥ 3aKOHOMEPHOCTH IIPOILIECCOB
OpH  KpHUCTAIM3anud, Jaedopmarmy,
Harpese 1e(opMHUpPOBaHHBIX METAIJIOB;

CYITHOCTh U 3aKOHOMEPHOCTH (a30BBIX U
CTPYKTYPHBIX TpPEBpAlICHUHA B CIIaBax
npu TEPMHUYECKOM, TEpMO-

Kpucramnmueckas pemerka. OCHOBHBIE THITBI PEIIETOK METAJLIOB.
[Mommmopdusm. IommmopdHbIe IpeBpaIeHus.

JledeKThI KpUCTATUINIECKOTO CTPOCHHSI.
AHM30TPOTIHSL.
DHepreTuvYecKne yCcaoBUs KPUCTAUIM3ANNHU. BIUsSHIE CKOPOCTH OXTaKACHUS Ha KPHCTAIIH3AIMIO.
Mexanu3m kpuctamunzanuu. [lapamerps KpucTamin3anmm.
I'omoreHHOE (CaMONPOU3BOIEHOE) 00pa30BaHKE IICHTPOB KpUCTALIH3aui. KpuTrdeckuii 3apoapIil.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

MEXaHHUECKOM M XHMHUKO-TEPMUYECKOM
BO3JICHCTBUSIX;

BIHMSHUE CTPYKTYPHBIX XapaKTEPUCTHK
Ha  CBOMCTBA MarepuajoB U  HUX
U3MEHEHHSI TMOJ BIMAHHUEM YCIOBUI

TIPOM3BOJICTBA, 00paboTkn u
9KCILTyaTallVH;

OCHOBHBIC THIIBl KOHCTPYKLHOHHBIX H
HHCTPYMCHTAJIbHBIX MarepuaioB JJI

U3JEIUM  Pa3MYHOrO HA3HAYEHUS C
YYETOM SKCIUTYaTaI[HOHHBIX TPeOOBaHUMN
Y OXpaHbl OKPYXaIolen cpeabl

I'eTeporenHoe (HecaMONpPOU3BOJIbHOE) 00pa30BaHKe LIEHTPOB KPUCTALTH3aLMK. MouduuupoBaHue.
JleHapuTHAs KpUCTAJTU3AIMS.

Kpucrannuueckue 30HbI cauTKa. Y cajka.

Bunpe! nukBamuu.

Buner nedopmarii. MexaHn3M MiacTHYecKoi geopMarum.

Haxurerr mpu mmactrgeckoit neopmanuu. Poirs aucinokanmii B yripoYHEeHUH.

Pazpymenue metannos.

Mexanuueckue cBoiicTBa MeTamuioB. KOHCTpYKTHBHASI IPOYHOCTb.

MexaHn4yecKie XapaKTepUCTUKH, ONpeesieMble TP UCTIBITAHUN Ha PACTSDKEHUE.

TBepaocTs 1 cocoOBbl ee ONpeAeICHUsL.

MexaHH4YecKie XapaKTepUCTUKH, ONpeessieMble TIPpH JTUHAMUYECKUX UCTIBITAaHUAX (yAapHas BSI3KOCTb,
TeMIIepaTypa XJaJHOJIOMKOCTH).

OCHOBHBIC TIOHSATHS TEOPUH CIUIABOB: KOMIIOHEHT, cIuiaB, cucrema, (asa. IIpaBuno ¢a3 (mpaBuio
I'u66ca).

Turs! TBepaBIX (a3 B METAIIMYECKAX CHCTEMAX.

[TpaBuio perdara (IpaBUIo OTPE3KOB).

OCHOBHBIE THITBI JBOWHBIX AuarpaMM. GopMUpoBaHUE CTPYKTYPBI ABOMHBIX CILIABOB.

OBTeKTHYECKOE MpeBpalleHue. IlepurekTndeckoe npeppaileHre. OBTEKTOUAHOE MIPEBpaIlEHHE.
XapakTepucTHKa U BUA MTOTHOH (a3oBoii muarpamMmer Fe — C.

XapakTepucTiuka KOMIIOHEHTOB U (a3 cucremsr Fe — C.

[MpeBpamennss ¥ (GOpMHpPOBaHHE CTPYKTYpbl B cralsix (OenbIX UyryHaX, CephlX 4YyryHax) B
PaBHOBECHOM COCTOSTHHH

CBsI3b MEXly CTPYKTYPOH M CBOMCTBAMH CEPhIX UYTYHOB.

Knaccugukarus, MapkupoBKa U NMPUMEHEHHE CEePBIX YyTyHOB (JINTEHHBIN, BHICOKOIPOYHBIH, KOBKHII,
0TOEJICHHBIH, aHTU(OPUKLIMOHHBIH).

BimsiHue yrnepoza u OCTOSTHHBIX IPUMECEN Ha CBOMCTBA CTaH.

Krnaccudukanms, MapkupoBKa W THPUMEHEHHE YIIEPOAMCTHIX CTajel (OOBIKHOBEHHOTO KadecTBa,
Ka4eCTBEHHOH KOHCTPYKIIMOHHOH, HHCTPYMEHTAJILHOH).

[IpeBpaienys npyu HarpeBe CTalu.

PocT 3epHa aycTenuTa npu HarpeBe.

W3oTepmuueckuil pacnaj MEpeoXIaxAEHHOrO aycTeHHuTa. M30TepMUuecKue auarpaMMbl pacnajaa
MEPEOXITAXKICHHOTO AyCTCHUTA.

[IpeBpamiennss mpyu HETPEPHIBHOM OXJIAXKACHUHM CTaNM. TepMOKMHETHYECKHE AWarpaMMbl pacraja
MEPEOXITAXKICHHOTO AyCTCHUTA.

BiusHue nerupyrommx 3IEMEHTOB Ha YCTOHYMBOCTE W KHHETHKY pachapa IepeoxJIakKICHHOTO
ayCTEHHUTA.

IIpeBpamenus nmpu Harpese (TP OTITYCKE) 3aKaJICHHOW CTaJIH.
Krnaccudukanms, MapkupoBKa W TPUMEHEHHWE KOHCTPYKIMOHHBIX
(cTpoutenbHas, MaUIMHOCTPOWTEIbHAs JUIsl XOJOJHOW INTaMIIOBKH,

JETUPOBAHHBIX  CTallel
yJydiiaemas, PeccopHO-
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NpYy>KHUHHAsL, INapUKOMOIIUITHUKOBAsL, cTany Juisi 3akanku TBY, cramu gt XTO).
OCHOBHBIE TIOHATHSI U KJIacCU(HUKALUS TEPMUYECKOH 00paboTKH.

OTXHUT CTaIH.

3akanka cTanu.

Otmyck cramu. CtapeHue.

Xumuko-TepMudeckas oopadboTka.

Tepmo-mexaHmgeckas oopaboTka cranm.

CrraBel Ha OCHOBE Menu (OpOH3HI, IATYHH).

CriaBbl Ha OCHOBE aMIOMHHUS.

CruiaBbl Ha OCHOBE THTaHa. baGOUTBHI.

[Mopo1koBbie, KOMIIO3UIIMOHHBIE, aMOP(HBIE MaTepUAIIBI.

CBoiicTBa U IPUMEHEHNE OCHOBHBIX I'PYII HEMETAJUIMYECKHX MAaTEpHAIOB.

YMmerb

aHATM3UPOBaTh TaHHBIE O CTPYKType U
CBOMCTBaX, TEXHOJOTHYECKUX MPOLECCcax

MPOU3BOJICTBA, 00paboTku u
MoJu(UKAIMU MaTepUaloB U MOKPBHITHN
NPUMECHUTEIIEHO K pELICHHIO
NOCTaBJICHHBIX 3371a4;

npuoOperaTh  3HaHHA B oOmacTu
MaTepHaIOBEICHNUS;

MNPUMCEHATH MATCPHUATTIOBEAYCCKNUEC 3HAHNUA
B HpO(i)eCCHOHaJ'IBHOﬁ JACATCIbHOCTH,
HCIIOJIb30BATh nux Ha
MEKIUCHUIITIMHAPHOM YPOBHE

IIpumepHbIe NpaKkTHYECKHe 3aJaHU JIsS JK3aMeHa:

KakoBbl pa3Mepsl CTPYKTYPHBIX 3JIEMEHTOB, KOTOpPBIE MOXHO YBUAETh (pa3pelinuTh) C IMOMOIIBIO
ONTHYECKOro (cBeToBoro) Mukpockomna? Kak BeIOparh mojie3Hoe yBenamdeHue MuKpockona? KakoBa
OCHOBHast 0COOEHHOCTh NPUTOTOBIICHUS 00BEKTA JUISI MUKPOCKOITMYECKOTO UCCIIeJOBAHMs?

OOBSICHUTB, 3a4eM HEOOXOJMMO HCCIENI0BAaTh MaKpOCTPyKTypy? KakumMm MeTogaMu 3TO MOKHO
crenatb? YTo MOXKET CIyKHUTh 0OBEKTOM MaKpoaHann3a?

Kakum MeTooM MOYKHO YCTaHOBHTH THIT KPUCTAIIMYECKOH PELIETKH MeTajla U ee mapamerpbl? Kakue
THIIBI PELIETOK BCTpedatoTcst y MeTaisioB? [loueMy OHM Ha3bIBAIOTCS IIOTHOYAKOBaHHBIMU?
[TpuBenuTe MpuMep BIMSHAS TUIIA CBSI3H (THIA KPUCTAJUTMYECKOHM PElIeTKH) Ha CBOMCTBA MaTepHaia.
IToyemy CBOWCTBAa KPHCTAJUIMUECKOTO MaTepHana, H3MEpEHHbIE B DPAa3HBIX HANpPaBICHHUAX, MOTYT
otnnuaThea? B kakux maTepuanax 3To SBJICHHE He HAOIOZaeTCs U moyemy?

[Toyemy npu XOJNOIHOM MIacTHYeCKOi nedopmaiuu (IUTAMIOBKE MM BBITSDKKE) MOTYT 00pa30oBaThCs
(hecTOHBI IO KPOMKE (Kparo) U3aenus?

OOBSICHUTB, YeM Pa3INIAIOTCS O-XKEJIe30, Y-XKeIe30 U O->Kene30?

[Toyemy npu XOJIOJHOM TIACTHYECKOH AedopMalii BO3pacTalOT MPOYHOCTHBIE XapakTepucTuku? Kak
3TO sIBJIEHHE Ha3bIBaeTcs? B Kakux ciydasix 9TO SIBJICHUE HEXeNaTeIbHO?

Yro o3HayaloT TEpMHHBI  Je)OpMAlMOHHOE  YIPOYHEHHE, 3epHOrPaHUYHOE
JICTIEPCHOHHOE YIPOYHEHHE, TBEPAOPACTBOPHOE yIIPOUHEHNE?

[MosicanTh rpaduyeckn (GU3NYECKUH CMBICT IOHSATHS «PAaBHOBECHAs TEMIIEpaTypa KpHCTaJUIM3aluu
(mnaBnenust)». Kakoe ycinoBne HE0OX0AMMO BBIIIOIHUTE, YTOOBI HAYaJICs NPOLECC KPUCTAIITH3ANH?
OOBSICHUTD, B YeM OTIIMYME KPUBBIX OXJIKICHUS KPUCTAIUIMYECKUX M aMOp(HBIX Ten? MOKHO 1H
MOJYYUTh aMOP(HBIA MeTailT (METAJUINYECKOE CTEKIIO)?

[Toyemy 3epHa 3aKpHCTAJUIM30BABLIEIOCS METALIMYECKOTO MaTepualla He HMEIOT TI'€OMETPUYECKH
MpaBUIBHOH (HOpMBI?

Kakyio mens mpecnemyioT mpu BBEACHHH B paciuiaB (KUAKUM MeTainr) monaudukaropoB? Ilpusectn
MPUMEPHI JeHCTBUS MOAU(DHUKATOPOB.

OOBACHUTD, B KAKOH OTIMBKE 3€pHO 3aKPHCTAIM30BABILETOCs MeTa/uia OyaeT OoJibliie: IpU pasjIuBKe

YIPOYHEHHUE,
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JKUJIKOTO METajlla B IECYaHy1o (JOpMy WII B METAITMYECKY0?

OOBSICHUTB, K Y4EMY MOXET IPUBECTHU MEPErPeB paciiaBa MpeJl pa3iIuBKOH ero B pOpMBbI (M3JI0KHHIIBI)?
OOBSICHUTB, 3adeM IIPOBOIAT ONEPAIMI0 IOACTY)KMBAaHHSA IIpH NONydeHHH OTIMBOK? Kak ee
OCYIIIECTBUTH

OOBACHUTD, IpH Kako# AedopMarid MOXKHO HEOOpaTHMO W3MEHHTh (GOpMy, pa3Mephl W CBOICTBa
MaTepHaja — yIpyro Win IIacTHIeCKoi?

OOBSICHUTD TOHATHE TEOPETHUECKasl MPOYHOCTh KpucTamwia. Kak oHa M3MEHSETCs NMpU HM3MEHECHUH
IUIOTHOCTH JUCJIOKALHA?

OOBSICHUTB, YTO MMPOUCXOAUT MPU (GOPMHUPOBAHUU TEKCTYPHI B 1e()OPMUPOBAHHOM Marepuae?

3ayeM TpeOyeTcsi BOCCTaHABJIMBATh INIACTUYHOCTD XOJIOJHOAE(OPMUPOBAHHOTO JINCTA (KaIMOPOBaHHOM
3aroTOBKH, BOJIOUEHOH MpoBoiokHu)? Kakoit 00paboTKO# 3TO MOXKHO CleNaTh?

OOBSICHUTB, KaKOE CBOMCTBO MaTepHalia XapaKTepHU3yeT TBEpJOCTh. Ha ueM OCHOBBIBAIOTCS METOMBI
n3MepeHus TBeproctu? B uem ux ornuune?

Kak mpoBosT HcnbITaHUE Ha yAapHYIo Bsi3kocTh? KakoBa ero memns?

C xaKo# Henbio MPOBOJSAT YCTAIOCTHBIC UCIIBITAHUS?

Ha mnpumepe ABYXKOMIOHEHTHOH CHCTEMBI IOKa3aTh, Kakyl0 HHGOPMAIMIO MOXHO IIOJy4HTh,
MOJIB3YSICh TIPABHUIIOM phluara (IIpaBHIOM OTPE3KOB).

CxeMaTn4HO M300pa3uTh JUAarpaMMy IBOHHOM CHCTEMBI C OTCYTCTBHEM PacTBOPHMOCTH (C IOJHOM
PacTBOPUMOCTBIO, C OTPAaHMYEHHOH pPAacCTBOPUMOCTHIO) KOMIIOHEHTOB B TBEPJIOM COCTOSHHH, AaTh
XapakTepUCTUKY TOUEK, IMHUH AuarpaMmbl, (a3 1 6e3BapHaHTHBIX MIPEBPAICHIH CHCTEMBI.

Paccuutarh OTHOCHUTENBHOE KOJHMYECTBO CTPYKTYPHBIX COCTaBJIAIOMIUX CIIaBa MPH KOMHATHOM
TeMIepaType M CXeMaTHYHO H300pa3uTh CTPYKTypy CIUIaBa JBOWHOW CHCTEMBI C OTCYTCTBHEM
pacTBOpUMOCTH (C TOJHOM PacTBOPUMOCTBIO, C OrPaHUYEHHOW PACTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEPAOM COCTOSIHUU.

Onunmre oOpazoBanue Jjenedyputa. B kakux criaBax OH 0Opa3yeTcs, KaKOBbI YCJIOBHS €ro
obpazoBanua? Kakoli yieneOypuT Has3bIBalOT mNpeBpamieHHbBIM? CXeMaTHYHO H300pa3uTh CTPYKTYpPY
neneGypuTa Mpu KOMHATHOM TeMIieparype.

Onunmte oOpa3oBaHue nepiauTa. KakoBbl yclioBusi 00pa3oBaHUS U XapaKTEPUCTHKU 3TOH CTPYKTYpPbI?
CxeMaTH4HO M300pa3UTh CTPYKTYpY MEpiHTa PN KOMHATHOH TemrepaType. KakoBbl pa3HOBHAHOCTH
9TOM CTPYKTYpbI?

HaszoBure kpuTHYeckue TOUKM CTanu M MX oOo3HaueHue. Kak oHM omnpenensiorca? Ykasarb HX
nmoJiockeHre Ha nuarpamme Fe-C.

N300pa3uth amarpamMMmy COCTOSIHHSI Kejne30 — KapOuja jkenesa, yka3aTh (a3sl BO Bcex 00JacTsIX
JMarpaMMBbl, pacCMOTPETh NPEBpaIleHns B crutase, cogepxamiem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7)
% C. Kak Takoif cmiaB HaspBaeTcs? PaccuWTaTh OTHOCHTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISIONIMX B JTOM CIUIaBE€ W CXEMaTHMYHO H300pa3uTh €ro CTPYKTypy HpH KOMHATHOM
TeMIepaType.

OOBSICHUTB, Ye€M jauarpamma >eje3o — rpaduT OTIMYaeTcs OT JUarpaMMBbl JKele30 — IIEMEHTHT.
N300pa3uth cXeMaTHYHO CTPYKTYPBHI CEPhIX YYT'YHOB C pa3HOH METAJUIMYECKOH ocHOBOM ((peppHuTHOMH,
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KOMIETEHIIUH IpOrpaMMBbl
(heppUTHO-TICPIIUTHOM, TEPIUTHONH) W C pa3HOW (GopMoW TpadUTOBBHIX BKIIOYECHUH (TIACTUHYATOH,
mapoBuHOM). OOBICHUTH, KaK MPOUCXOIUT Tpolecc rpaguTH3auud 1 GOPMUPOBAHUS CTPYKTYPHI B
9THX CIUIaBaX.
PacmmdpoBaTh Mapkm cTamy, yKa3aB COAEpKAaHHE YIJIEPOAa, BUI U COACP)KaHHE JETHPYIOIINX
JIIEMEHTOB, Ka4Y€CTBO, HA3HAYEHHE U IPUMEPHBIE CBOMCTBA.
PacmudpoBaTth MapKy ceporo (JIMTEHHOTO, BHICOKOMPOYHOT0, KOBKOTO) UyT'yHa, YKa3aB €ro CTPYKTYpy
U YCJIOBHS MOJTy4EHHS
Ha3zoBure kpuTHueckme TOUYKM cTanmd W MX obOo3HaueHume. Kak oHM ompernemnsioTcs? VYka3aThb HX
noJio’keHre Ha nuarpamme Fe-C.
Kakoll aycTeHMT u moueMy Ha3bIBalOT IepeoxXNaxAeHHbIM? Kak omnpenenuTs CTENeHb €ro
MePeoxJIaKICHUS?
ITouemy B 3akajieHHOH cTanu BCerJa MPUCYTCTBYET OCTATOUHBIN ayCTEHUT?
Kak MOXHO HCHOJB30BaTh Ha NpakKTHKE H30TEPMUYECKHE AMArpaMMbl paclaja MepeoxXIa’kAeHHOIO
aycteHuta?
Kak m3MeHATCA CBOICTBA CTalM NMPH YBEJINYEHUU CKOPOCTH OXJIAXACHUS B IEPIUTHOM HHTEpBajue?
OOBsACHUTSD, TOUYEMY?
BeiOpats  Hamboiee IUCNIEPCHYIO CTPYKTYPHYIO — COCTaBIIIOIIYIO, (OPMHUPYIOLIYIOCS  HpH
1 Hy3HOHHOM pacraie MepeoxXJIaKICHHOTO ayCTCHNTA.
Yro o0mIero ¥ B 9eM OTIWYHS B CTPYKTypax MEpIHT, COPOUT U TPOOCTUT?
OOBACHHUTD, IOYEMY MApTEHCUT UMEET BBICOKYIO TBEPJOCTh. 3aueM CTallb CO CTPYKTYpOH MapTeHCHUTa
HaJI0 MOJIBEPraTh OTIIYCKY?
OOBACHHUTD, B KaKOH CTaH OyJeT BBIIIE TBEPAOCTh NMPH 3aKanke: B cranu 45 uimu 30XI'C?
OOBACHHUTD, y KakoH cTanmu OyneT OoJbIIe MPOKANIMBAEMOCTh — YTJIEPOIUCTOI WMIIM JIETHPOBAHHOM?
3auemM He00X0AUMO 3HATh MPOKATHBAEMOCTh CTAIH?
Kak BBIOpaTh CKOPOCTH OXJIAXKICHUS MPH 3aKaJlKe IS TMONTydYeHUs] MApTeHCUTHON CTPYKTYPHI TI0 BCEMY
CEUEHUIO U3JeNus?
Jis xako#l cTamy — JO3BTETOMIHON MIIM 3a9BTEKTOMIHOM — HYXKHO NPUMEHATh HEMOIHYIO 3aKaJKy?
[MosicHuTh, UcTIONB3ys nuarpammy Fe-C.
CpaBHHTE CBOHCTBa CTali ¢ OCHHUTHOM CTPYKTYpPOH M MapTEHCHTHOW CTPYKTYpOH, ¢ OCHHHUTHOU H
TPOOCTUTHOH CTPYKTYpOi. OOBSICHUTE Pa3THIHS.
[Toyemy npu OTHYCKE 3aKaJI€HHOH CTaIM BBHIOMPAIOT pa3sIMuHbIe TEMIIepaTyphl HarpeBa?
Kakas cranp mocne ymydiieHns: OyaeT IMeTs 0ojiee BRICOKYIO TBEPAOCTh: cTaib 45 nimm crans 30XIT°C,
€CJIM OTIYCK IPOBOIIUIN NPH OJHOW M TOH ke Temreparype?
[Touemy pexymuiit HHCTPYMEHT M3 YIJIEPOJIUCTOM CTaIM MOABEPTaloT HU3KOMY oTmycka. Kakas Oyzmer
CTPYKTYpa M CBOICTBA TAKOTO MHCTPYMEHTA?
B gem ocHOBHast 0COOEHHOCTH 1 MPEMMYIIECTBA TEPMOMEXaHHIECKONH 00paboTKH cTamm?
C kakoH 1eNnbl0 HACHIIIAKT MOBEPXHOCTh HU3KOYTIEPOANUCTOH CTAIN YIIepogom?

Bnanets npodeccrnoHaNBHBIM 3bIKOM B o0sacTé | IIpuMepHbIe NpakTHYeCKHeE 3alaHusl 115 IK3aMeHa 110 pelieHUIo 3a1a4 U3 npogeccHoHaIbHO

MATCPHUATTIOBECACHUA,

o0JiacTH:
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MPaKTUICCKUMHU HaBBIKAMU
HCIOJIb30BAHUSA  OCHOBHBIX  METOJOB
HCCIIEIOBAHMS B obnactu
MaTepUaNoOBeICHHS;

BO3MOXHOCTBIO  MEXAMCLUITIMHAPHOTO
IIPUMEHEHUS MaTEPUATIOBEICHNUS;
HaBBIKAMH OIICHKH TCXHOJIOTMYECKUX U
CITy’)KeOHBIX KauecTB MaTEpHAIIOB ITyTEM
KOMIUIEKCHOT'O aHajiu3a UX CTPYKTYphl U
CBOWCTB, & TaKXKE PE3yJbTaTOB (PU3HMKO-
XUMHUYECKUX, KOPPO3HOHHBIX U JAPYTHUX
HCITbITAHUI

Kak mpoBectu makpoananus? KakoBel ero neiau, MeToabl?

KakuM MeTo10M MOXKHO HCCIIEIOBAaTh PACHpPEEICHUE CEPhI B CIUTKE (OTIMBKE, 3aTOTOBKE)?

Kak mpoBectn riry00oKoe TpaBiieHHE CTaIbHOTO 00pasma. Kakossr ero memm?

Kakum MeT0o0M MOXHO BBISIBUT IIOPBI, TPEIINHBI, PAKOBHUHBI, KPYITHbIE HEMETAJUINYECKUE BKIIFOUCHHS
B OTJIMBKE (CIIUTKE, OTIMBKE, TOKOBKE, IpoKate)?

ITpn MakpoaHann3e CIWTKA BBISIBICH JIMKBAIMOHHBIM KBaapaT (MOAycagodHas JHKBAaLUs, OCEBast
MOPHUCTOCTh, CKBOPEYHHK, KAMHEBHIHBIH W37I0M, (UIOKEHBI, HIM(EPHBIH W3JI0OM, pacCIOCHUE).
OOBSACHUTD TPHYUHBI TOSBICHHUS OSTOr0 JepeKTa ¢ BO3MOXKHBIE CIOCOOBI €ro HCIpPaBICHUS
(penoTBpaILeHus).

Kak oTIMUYuTh yCTaNnOCTHBIM H3JI0M OT MPOYMX BHUIOB H31oMa? KakoBBl MPUUNHBI MPOSBICHUS TaKOIO
nzaoma?

Kak oTnuuuTh B3KO€ pa3pylLieHHe OT XpynKoro?

Kak npoBecTH MHKpOCKOIIMYECKOE HCCIEJOBAHNE METAUINYeCKOro Marepuaina? UTo MOXKHO BBISIBUTH C
MOMOIIBIO TAKOTO HCCIIEIOBAHUS?

Kak MOXHO MOBIHUATHP Ha BEIWYMHY 3€pHA NPU KpUCTALIM3anuu MeTauia? Kakwe Mepsl MOXHO
MPEAT0XKUTH AJISl TOTO, YTOOBI 00ECHIEYHTH ITOMYyIEHHE MEIIKOTO 3€pHa MPU KPHCTAIUIN3aLAN?
OOBSACHHUTD, B UeM pa3IIuue MEXIY XOJOIHOH  ropsdeii miactunaeckoit nepopmanusamu? [louemy npu
XOJIONHOH TTacTHYecKoil nedopManyun HaOmMogaeTcs YIpOYHEHHE METania, a Ipu Topsdel 3Toro He
MIPOUCXOIUT?

Kak BOCCTaHOBHTbH IUIACTUYHOCTH XOJIOAHOAE(HOPMHPOBAHHOIO JIHMCTAa (KaIMOPOBAaHHOW 3aroTOBKH,
BOJIOUEHOH NMpoBoJIoKH)? Kak OCyIIECTBUTH ONEPaIUI0 PEKPUCTAIIM3AMOHHOTO OTXKHUTra?

Kak ompenenuts mpemen ynpyrocté (Ipenen TEKydecTH, Ipeaes MPOYHOCTH, OTHOCHTEIbHOE
YAJHHEHUE, OTHOCHUTENIEHOE CYXKEeHHE, TBEPIOCTh, YAAPHYIO BA3KOCTh) MaTepuaia?

Kak ompenenuTh OTHOCHTEIBHOE KOJIMUYECTBO (a3 (CTPYKTYPHBIX COCTABJISIONINX) TPU 3aJaHHOU
TeMIeparype B IBOMHbIX criaBax? [losicHUTE rpadudecky.

ITpn KakuX YCJIOBHSAX B METALIMYECKHMX CIUIaBaX MOXKET 00pa3oBaTh TBEPABIH PAacTBOpP 3aMEIICHUS
(TBepabIil pacTBOp BHEIPEHHS, XUMHYECKOE COEIMHEHHE, MEeXaHHYecKass cMech KOMIOHeHTOB)? Kax
BBITJISLAAT 00J1aCTH 3TUX (a3 Ha JuarpaMMax COCTOSHUS?

CxeMaTH4HO HM300pa3HUTh KPUBYIO OXJIAXKICHUS M CTPYKTYpy JHOOOTO cIulaBa JIByXKOMIIOHEHTHOM
chUcTeMbl (C OTCYTCTBHEM pPAacTBOPUMOCTH, C IIOJHOM pacTBOPUMOCTBIO, C OIpaHHYEHHOH
PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM) IIPU KOMHATHOH TeMmeparype.

CxeMaTH9HO HM300pa3uTh CTPYKTYPY JIFOOOTO CIUTaBa ABYXKOMIIOHEHTHOH CHCTEMBI NMpPH KOMHATHOU
TeMIIepaType, paCCYUTaB OTHOCHTEIEHOE KOJIMIECTBO CTPYKTYPHBIX COCTABIIIOIINX.

[Ipy MUKPOCKOTIMYECKOM HCCIICOBAaHNHM B CIUIaBe HaOMIOmaloTcs 3epHa (epputa W HeOOJIBIIOE
KOJIM4YeCTBO 1eMeHTuTa. Kak Ha3piBaeTcs Takol criaB? KakoBbl ero cBOWCTBA M 00JIACTH PUMEHEHUS ?
IIpy MHKpPOCKOIMYECKOM HCCIECIOBAaHMU B CIIaBe HaOmiomaroTcs 3epHa (eppura m mepiut. Kak
Ha3bIBaeTCs Takod ciuiaB? KakoBBI ero cBoiicTBa M KaKk OHHM 3aBHUCAT OT KoJm4yecTBa mepnura? KakoBsl
o0JiacTu IpUMEHEHHS ATUX TJIaBOB?

ITpn MHMKpPOCKONMYECKOM HCCIIe/IOBaHMM B cIulaBe HaOmroparorcsi mepaut. Kak HaspiBaeTcs Takoi
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crutaB? KakoBbl pa3HOBUIHOCTH TaKOM CTPYKTYPHI U pa3IHuus B UX cBOicTBax?

[Tpn MHKPOCKOITMYECKOM HCCIIEAOBAaHUM B CIUIaBE HAONIOJAIOTCSI MEPIMT M CEeTKa LEMEHTUTa II0
rpanumaM 3epeH. Kak HaspiBaercs Takoit criaB? KakoBeI ero cBoiicTBa i 00J1acTH IPUMEHEHNUS?

ITpn MHUKPOCKOIIMYECKOM HCCIIEAOBAHMH B CIUIaBe Habmromaercs: neneOyput. Kak HaspiBaeTcs TakoH
crutaB? KakoBBI €ero CBOWCTBA W OONIACTH MTPUMEHECHUS ?

ITpm MHMKPOCKOIIMYECKOM HCCIICOBAHNHM B CIUIaBE HAOIIONAIOTCS 3€pHa (eppuTa M BKIIOYCHHS
rpadura. Kak HazpiBaeTcs Takue criaBbl? KakoBBI Pa3HOBHAHOCTH CIUIABOB C TAKUMH CTPYKTYPHBIMHU
COCTaBJIIOLINMH, KAKOBBI PA3JIMYHS B MX CBOWCTBAX?

[Tpy MUKPOCKONIMYECKOM HCCIIEJOBAHUHU B CILJIaBe HaOMI0Ial0TCst 3epHa (heppuTa, IEepIUT U BKIIOYCHUS
rpadura. Kak HaspiBaeTcs Takue criiaBbl? KakoBbl pa3HOBUIHOCTH CIIABOB C TAKUMHU CTPYKTYPHBIMH
COCTaBIIAIOLIMMH, KaKOBHI pa3JIMYUs B UX CBOMcTBax?

[Tpyn MUKPOCKONHMYECKOM MCCJICOBAaHUU B CIUIaBe HAOJIOJAIOTCS MEPJIMT M BKIOYeHHs rpadura. Kax
Ha3plBaeTCsl Takue cmiaBel? KakoBBl pa3sHOBUIHOCTH CIUIABOB C TaKUMH  CTPYKTYPHBIMH
COCTaBIIAIOLIMMH, KaKOBHI pa3JIMYUs B UX CBOMcTBax?

Kak mneHTHHUIMPOBATh B CTANM BUIMAHIITETTOBYIO CTPYKTYpy? IIpM Kakumx yCIOBHSX OHAa MOXKET
00pa3oBaThcs M KaK 3TO MOBIMACT Ha CBOHCTBA cTaln?

ITpn KakuMX YCIOBHAX B CTaJId MOXET 00pa30BaThCsl mepechimeHHbIi (epput? Kak oH moBimser Ha
cBoiicTBa cranu. Kak npenotBpatuts ero oopazosanue?

TaKoro 4YyryHa u ero cBomcra’?

OOBACHUTH, KaKk BBIOpaTh COJIEp)KaHHE YyIiaepoja B CTalNM I H3TOTOBJICHUS JeTald MalluH,
KOHCTPYKLIUHU UJIH COOPY>KEHUSI.

OOBACHHUTD, KaK BBIOPATh COEPIKAaHKE YIIIEpo/a B CTAJIH AJIS M3TOTOBICHHS PEXYIIEro (IITaMIOBOTO)
HHCTPYMEHTA.

Kak mo CcTpykTypHOMY TNpHU3HaKy MOXKHO OIpENenuTh cTanb (Oenslif 9yryH, cepblii dYyTyH,
MOJIOBUHYATHIN YYTYH, JK€JI€30 TEXHUUECKONW YUCTOTHI)?

OOBSICHUTB, MOKHO JIM UCTIONIB30BATh OEJIbIM YyTryH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepuara.
OOBSICHUTE IPEUMYIIECTBA CEPOT0 YYTYHA 110 CPABHEHHUIO CO CTAJIBIO.

OOBSICHUTB, MOKHO JIM UCTIONIb30BATh OEJIbIi YyTyH B Ka4eCcTBE KOHCTPYKIIMOHHOTO MaTepuaa?
OOBsicHUTD, Kakast Gopma rpaduta B MEHBIICH CTENEHH OCIadIsIeT METAUTMYECKYI0 OCHOBY UyryHa?
Kak nosryquts takyto ¢popmy rpadura B OTIMBKE?

Kak nomyuuts OTIUBKY €O CTPYKTypod KOBKOro uyryHa? KakoBbl pa3HOBHIHOCTH CTPYKTYPBI TaKOTO
Yyr'yHa U €r0 CBOWCTBa?

[Toyemy He IPOUCXOIUT YIPOUYHEHHS CTAJIN PH Topsiuel miacTudeckoi nepopmarmu npu 1050 °C?
IMouemy nedopmanust cBuHna (Tru. = 327 °C) mpu KOMHATHOHM TemriepaType SBIsSeTCs Topstueit
nedopmanueii?

IIpn pexpuCTaNINMM3aINOHHOM OT)KHTE XOJOJHOKAaTaHOM JeHTH n3 cramu O8Km oxiaxkIeHWe B
unrepane remnepatyp 680 — 370 °C Bexyr ¢ Mainoii ckopoctsio. [Touemy 3To HeoOx0oUMO?
HasnaunTe peXuM pEKPUCTAINIM3AIMOHHOTO OTXWIra Ui HUKOYTJIEPOIUCTOH XOJIOJZHOKATaHOM
JIMCTOBOM CTaJIH.
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Kak onpenenstor CKJIOHHOCTb CTaJId K pOCTY 3€pHa IIpU Harpese?
Ha3HauuTh pexuM MOJIHOTO OTXKUTa JUISL CTaJId MapKu 45.
HazHaunTs pexuM HOpMaIM3aluy I CTalIl MapKu 45.
BriOpats TepMuueckyto oOpaOOTKy Ul WCHpAaBICHHS BHIMAHIITETTOBOH CTPYKTYpPBl B CTaJIbHOM
OTJINBKE.
BriOpath TepMuueckyro 0O0paOOTKy IJIi MCHpPABICHHUS KPYHMHO3EPHHUCTOH CTPYKTYpBI TOpSYEKATaAHOH
CTaJIH.
BribpaThs 3akano4HylO cpexy, OOECHCYMBAIOIIYI0 HAWOONBIIYI0 IPOKAINBAEMOCTh YIJIEPOIHCTON
CTaJu.
Br1Opath 3akanouHyro cpelry Ui 3aKalKH JETHPOBAHHON yIiIepoaucTON CTalIH.
BriOpath pexuM oTITycKa 3aKaJIeHHOU CTali, 00eCIeYrBarOIUil COXpaHEHHE BEICOKOM TBEPOCTH.
BriOpath pexuM oTITycka 3aKaJIeHHON CTalH, 00eCIIeYMBAIOIIUil BRICOKHE YIPYTHE CBOMCTBA
BriOpaths pexxuMm OTITycKa 3aKaleHHOH cTaiu, 00ecledYMBAONINM cOoYeTaHHe BBICOKOI IPOYHOCTH,
TBEPJIOCTH, IUTACTUYHOCTH U yIApPHOH BA3KOCTH.
Cranp 45 Obula MOJIBEpPTHYTa HarpeBy MoJ 3akanky jao Temneparypbl 740 u 840 °C. Kakoit pexum
Harpesa BBIOpaH IIPaBWILHO U IOYeMy?
Cranp Y10 Obuta moaBeprHyTa HarpeBy Mo 3akanky 1o temmeparypbl 740 u 900 °C. Kakoii pexum
Harpesa BbIOpaH IIPaBWIILHO M TO4YeMy?
3HaTh TpeOOBaHUs CTAHAAPTOB U TEXHUYECKUX IIpoexTupoBanue
. ITpumepHBIe TEOpETHUECKUE BOMIPOCH! T HK3aMeHa .
YCIIOBHH IPH MTPOEKTUPOBAHUH; . N JIOMCHHBIX TIeUer
3a30pkI ¥ LIBBI B OTHEYIIOPHOM KJIaJKe JOMEHHOI Ieuy: Ha3HaueHue, ONpeie]IeHUe Pa3MepoB,
OCHOBHBIE IIPUHIIMIIBI TO100pa
. MaTepHabl A UX 3aI0JHEHHS
OTHEYTIOPHBIX M3/IEIINH 1 MaTepHaJIOB .
. Kosxyx 1oMeHHOI1 1eun, pasHOBUAHOCTH KOHCTPYKTUBHOTO MCIIOJTHEHUSI, MaTepHabl s
JUTS BBITIOJTHEHUS OTHEYIIOPHOH KJIaJIKU B
W3TOTOBIICHUS
pa3IMYHbIX 30HaX paboyero
®dyTepoBKa ropHa: BUABI IPUMEHSAEMBIX OTHEYIIOPOB U TPEOOBAHMS K HUM
MPOCTPAHCTBA.
Ymers UIeHTHGHUIMPOBATE  HAa  OCHOBaHWH | [IpuMepHbIe MpakTHYECKue 3aJaHusl I SK3aMeHa
MapKUpOBKH  KOHCTPYKIMOHHBIE W | Omnmcarb NpencTaBIeHHbIH cocod BhIKIAAKY emann. [lats pacumppoBky nmosunuii. O003HaYNTH
AKCIUTyaTaI[HOHHBIE MaTepHabl U | UCTOJIb30BaHHbIE MaTePHATIBL.

ONpPCACIIATE BO3MOXKHbBIC obmacti HX
MMPUMEHCHUA

I/I)ICHTI/I(i)I/IIII/II)OBaTL KOHCTPYKIIMOHHBIC U SKCIUTYaTallMOHHBIC MAaTCpHUaJibl, IPECACTABJICHHBIC HAd CXCMEC
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Bianets HaBBHIKAMM  TIOMCKa HWHOpoOpManuu | | [IpuMepHBIE MPAKTHUECKHE 3aTaHus TS SK3aMeHa

ompejenenust Qpusndeckux u (usuko- | OmucaTh MpeACTaBICHHBIN c0CO0 BhIKIaKH Jemaan. OObSICHUTL CBOWCTBA MaTEPUAJIOB,
MEXAHUYECKHUX CBOMCTB MAarepUajoB, | MCIOJB3yEMBIX MPH BHIKIAIKE JICIIAIH.
HCIIOJIb3YEMBIX B Pas3TUYHBIX
KOHCTPYKIUSX TOMCHHOU TT€YH;
Onwcath NpeaCTaBIEHHbIH 3JIEMEHT (hyTEPOBKU, MATEPHAIIBI, HCIIOIb3YeMbIE B JAHHON KOHCTPYKIMH
(hyTepOBKH JOMECHHOM IeUn
3Harh TpeOOBaHUS CTAHIAPTOB U TEXHUUYECKUX | [IpUMEpHBIE TEOPETHYECKHE BOIPOCHI IS IK3aMeHa Oo6opynoBaHue
YCIIOBHIA 1J1sl BRIOOPA KOHCTPYKI[HIA 3a30pbI ¥ NIBBI B OTHEYTOPHOM KJIajKe JOMEHHOM MeuH: Ha3HAYEHHE, ONPEIEIEHHE Pa3MEPOB, COBPEMEHHBIX

JOMCHHBIX IICXOB,

— OCHOBHBIE ITOJIOXKEHHST OXPaHBbI
OKpY>Karolleil cpelibl pU dKCIUTyaTaluu
JIOMEHHOTO 000pyI0BaHHSA

MaTepHaJIbl AT UX 3aII0JIHEHHS

Koxxyx moMeHHO neun, pa3HOBUIHOCTH KOHCTPYKTHBHOT'O HCIIOTHEHHS, MaTepHaIIbl I
W3rOTOBIICHUS

DyTepoBKa ropHa: BUABI IPUMEHSAEMbIX OTHEYIIOPOB U TPEOOBAaHMS K HUM

MupoBele cTaHIapTHI COAEP>KaHNA IBUTH B KOJOIIHUKOBOM Tase.

CoBpeMeHHBIE CII0COObI CHUKEHHSI COAEPKaHuUs MbIIIH B KOJIOIIHUKOBOM Tase.

[TapameTpsl, yimydIIaromnye COCTOsHAE OKPY>Karoel cpeibl IIPH IKCILTyaTalui 000py0BaHUs
3arpy3Kd JIOMEHHBIX NeYeH.

ITapameTpsl, yaydiaromue COCTOSHIE OKPY>KaloIIel cpeabl IPH HKCILTyaTallid CUCTEMBI HarpeBa u
MOJAa4u 1yThs B IOMEHHYIO [1€Yb.

JOMCHHBIX IIEXO0B
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YmMmers WIeHTUGHUIMPOBAT,  HAa  OCHOBaHMU | PaccumTarh rabapuThl CyXOro HBUICYJIOBHUTEIS 110 HCXOJHBIM JaHHBIM.
MapKUPOBKHU KOHCTPYKLIUOHHBIE u | PaccuuraTh rabaputsl ckpy00epa 1o UCXOAHBIM JTaHHBIM
9KCILTyaTallMOHHbIE MaTrepuabl u | Paccumrarts rabaputsl TpyOsl BeHTypH 110 HCXOAHBIM JaHHBIM
OTIpeNeNaTh BO3MOXKHBIE oOmact wx | OmmcaTh MPHUHIUN JEHCTBUS MPEACTABICHHOTO 000PYIOBaHHS
[IPUMEHEHHUS,  BBIIOJHATH  YEPTEKHU
JleTajiel U 3JIEMEHTOB KOHCTPYKLIUT;
— TNPOBOJMTH  pacueTbl  TrabapuTOB
Pa3IMIHOTO JTOMEHHOTO 000pPYIOBaHMSA,
B TOM YHCIIE C YUYETOM BOIPOCOB OXPAHbI 43.  Paccuurarh cojepkaHHe TBUIM B JOMEHHOM Ta3e IIOCIe OYHCTKH,
OKpYXaroleu cpenbl UCTIONB3Yysl CHEAyIoIMe HCXOAHble maHHble: Coaep)kaHHe TIbUIM B
KOJIIIHUKOBOM Ta3e — 16r/M>; CTEeNeHH OYMCTKH rasa B ra3004MCTHBIX YCTPOMCTBAX: MBLICYIOBUTEND —
0,6; ckpyboep — 0,9; tpyba Benrypu — 0,95; mpoccenpHas rpymma — 0,8. OIEHUTh MOTYYCHHBIH
pe3yJIbTAT 10 MUPOBBIM CTaHIapTaM TpeOOBaHHs COAEPIKaHUs MBUIH a rase.
Buagers HaBbIKaMU BbIOOpa MaTepuanoB [uisi | [IpuMepHble MpakTHYECKUe 3aJaHus IJIs 9K3aMeHa
U3JeIui u KOHCTPYKLIUN T OnpenenuTs MaTepHaIbl A U3IEIUNH U KOHCTPYKIHUH ISl TPEICTaBICHHOTO
pa3IMYHOr0 000PYIOBaHHS JIOMEHHBIX 000pyI0BaHUSA
LIEXOB;
- HaBbIKAMU ONIPEICIICHUS Onpenenuts MaTepuaibl sl U3AETUN U KOHCTPYKUUI AJIs1 IPEICTaBICHHOTO
MIPOMBIILITIEHHBIX perieHui JUTSt o0opynoBanust. OLEHUTH NPECTaBICHHOE 000PYI0BAaHHUE C TOUYKH 3PECHHSA
BEITIOJTHEHUS ~ TpeOOBaHUIt OXpaHbl ” BBITTOJTHEHHS TPEOOBAaHUIH IO OXpaHe OKPYKAFOIICH CpeIbL.
OKpYXaIOIIEH cpe/Ibl Onpe;[enmb MepOHpI/ISITI/IH 110 OXpaHEe OKPYXKAIOLIEeH CpeJibl sl IPEACTaBICHHOM CXEMBbl JIUTEHHOTO
JBOpa
3HaTh Tpe60BaHI/IH CTaHJAPTOB U TCXHUYCCKUX HpI/IMepHLIe TCOPETUYCCKHUE BOIPOCHI IJIs DK3aMEHa KOHCprKIlI/II/I nu

YCIJIOBUH IIPU IPOEKTUPOBAHUH;
OCHOBHBbIE ITPUHIIMIIBI 1T0J100pa
OTHEYMOPHBIX U3JEIUIl U MaTepHuaioB
JUIS BBITIOJIHEHHS OTHEYIOPHOM KJIAJKH B
pa3NnyYHBIX 30HaX pabouero
IIPOCTPAHCTBA.

KucnopomHo-KoHBepTEpHBIE IEXH: HCTOPHS CO3IaHUS U TIOKOJICHHS [IEXO0B;

Crpykrypa u mnaHupoka copemernoro KKII;

KoncTpykuus, 000pynoBaHue OTAEIEHHH KOHBEPTEPHOTO 1IeXa U OpraHU3alMOHHO -TEXHUIECKHE
pellIeHys Mo UX NPOEKTUPOBAHUIO,

CoBpeMeHHbIE HAIIPaBJICHUS; TEXHOIOTNYECKHE U KOHCTPYKTHBHBIE PAa3HOBUIHOCTU KOHBEPTEPHBIX
LEXOB

MIPOEKTHPOBAHNE
CTaJIETUIABUIIBHBIX
LEXOB
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YmeTs UICHTU(DUIUPOBATH HA OCHOBAHUH IIpumepHBIe TEOpEeTHUECKUE BOIPOCHI I HK3aMeHa

MapKHPOBKH KOHCTPYKLIUOHHBIE 1 ®dyTepoBKka KOHBEpTEpa: BU/bI IPUMEHAEMBIX OTHEYIIOPOB M TpeOOBaHUS K HUM
9KCIUTYaTAI[HOHHBIC MATCPHAIIBI 1 MapkupoBKa OTHEYIOPHBIX MaTEPHANIOB, UCIIOIb3YEMbIX NIPH BBIKIAAKE ()yTEPOBKH JOMEHHOH MEUH
OTIPEZICTATH BOZMOXKHBIE 00JIACTH X
MPUMEHEHHUS
Bnagets HaBBIKAMHU ITOWUCKA HHPOPMAITHH 1 Brimonnuts 3cku3 KKL, paccuuraTh €ro pa3mMepsl U ONpeAeInTh IPUHIUMIHAIBHYI0 BO3MOKHOCTb €TI0
OTIpeieNIeHusT (PU3NIECKUX U PU3HKO- BO3BEJCHUS B OINIPECICHHBIX YCIOBHAX JIaHAMAPTA C YISTOM SKOJIOTHUECKHUX TpeOoBaHuit (po3a
MEXaHUYECKUX CBOWCTB MaTepUaJIOB, BETPOB).
HCIIOJIb3YEMbIX B pa3IMYHbIX
KOHCTPYKIUAXCOBPEMECHHBIX
CTAJICIIIIaBUJIBHBIX ILICXOB. OCHOBHEIE
TMPUHIUIIBI OTIPECACIICHU S TUIOMAAKU JJIsd
UX pa3MelIeHUs
3Hath — arperarTsl craneriaBuibHOT{ [IpuMepHble TeOpeTHUECKHE BOIIPOCHL: IIpoextupoBanue
OpOM3BOJCTBA,  polib W 3HadueHHW| Has3HaueHue u ycTpoilcTBO IIJIeMa KHUCIOPOJAHOTO KOHBEPTEPA. CTaJICIUIaBUIIBHBIX
MPOEKTHO-KOHCTPYKTOPCKUX  paboT HasnaueHue 1 ycTpOWCTBO TOPIIOBUHBI KHCIOPOJHOTO KOHBEPTEpa. arperaros

pCHICHUN OCHOBHBIX 3a4a4 IMPOU3BOACTBA

Haznauenwne n YCTPOﬁCTBO CTAJICBBIITYCKHOI'O OTBCPCTUA KUCIIOPOAHOTO KOHBEPTEPA.

Haznauenue u ycTpoicTBO KOpILyca KUCIOPOJAHOTO KOHBEpTEpa

Ha3naueHnue u ycTpoicTBO JHUIA KHUCIOPOJHOTO KOHBEpTEpPA.

HasnadeHue 1 ycTpoicTBO apMaTypHOTO CIIOsl (PYyTEPOBKU KHCIOPOTHOTO KOHBEpTEpA.
Ha3znauenwne u ycTpoiicTBo pabodero cios GyTepOBKH KHCIOPOIHOTO KOHBEpTEpa.
HasnaueHnue u ycTpoilcTBO BaHHBI KUCIIOPOJHOTO KOHBEpPTEpA.

ITpoduns BepxHei 4aCTH KOHCTPYKIIMH KHCIOPOJHOTO KOHBEPTEPA.

ITpodwite HIKHEH YacTH KOHCTPYKIIMU KHUCJIOPOTHOTO KOHBEPTEPA.

Ha3nadyeHue 1 yCcTpOMCTBO ONOPHOTO KOJIbLIA KUCIOPOJHOTO KOHBEPTEPA
OcoOeHHOCTH KIaJKH (yTEPOBKH BCTABHOT'O JHHINA KOHBEpTEpa.

Ha3HnaueHne 1 yCTpOMCTBO MOPUCTHIX OJIOKOB KUCIOPOIHOTO KOHBEpTEPA.
Konctpykums GypM ais mogadn HEWTpalbHBIX Ta30B B KOHBEPTEPHYIO BaHHY CHU3Y.
[Tpoduns KUCTIOPOJHOTO KOHBEPTEPA.

VY nenbHbIH 00beM KHCIOPOAHBIX KOHBEPTEPOB.

Pa3merieHre JOHHBIX YCTPOHCTB B KOHBEpTEpaX KOMOMHUPOBAHHON IPOTYBKH.
BapuaHTs! pa3menieHus CTaaeBbIIyCKHOIO OTBEPCTHS B KOHBEPTEPAX.
KoHcTpykiust HakoHeYHHKA (DypMBI TSI TO1a49H KHCIIOPOJia B KOHBEPTEP CBEPXY.
OCHOBHBIE pa3Mephl MPOGUIS KHCIOPOTHOTO KOHBEPTEPA.

OrHeynopHbIe M3IENus TS KK apMaTypHOTO CJI0si KOHBEPTEPOB.

OrHeynopHbIe N3N IS KIaIKH pabodero ciiost KOHBEPTEPOB.

OrHeynopHHe N3CINA JTJIA KJIaJKNU CTAJICBBIITYCKHOTO OTBEPCTHUA KOHBEPTEPOB.
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OO0wiast xapakTepucTrKa (GyTepoBKH pabovyero NpocTpaHCTBa KOHBEPTEPA.
Buipl ropsiurx peMOHTOB ()yTepOBKH KOHBEPTEPOB.
YmeTs OCYLIECTBIISITH  BBIOOp ~ MaTepHajioB Ilpumepnule 3a0anus 0na 3auema c OUYEHKOU:
o0OpynOoBaHUsT ~ NPU  NPOEKTUPOBaHHW] BrIOMpaTh NpU MPOEKTUPOBAHUM CTAJCIUIABHUIIBHBIX arperaTroB
CTaJICIUIaBUIILHBIX arperaTos; - OTHEYNOPHBIE U3JIeTHs I KJIaJIKK apMaTypHOTO CJI0s1 KOHBEPTEPOB;
NPUMEHATh  HABBIKM  HCIIOJB30BaHM] - OTHEYNOPHBIC M3ACIHUS A KIaJKH CTAIEBBIITYCKHOT'O OTBEPCTHS KOHBEPTEPOB;
TEXHOJIOTHYECKUX oTepanui| - OTHEYIOPHbIEC W3S AUl KIAIKH Pabodero ciosi KOHBEPTEPOB;
000pyI0BaHUsI, HOPMATHBHBIX MaTepHalo] - BAPUAHTHI Pa3MEIICHHS CTAJICBBIITYCKHOTO OTBEPCTHS B KOHBEPTEPax;
o TEXHOJIOTUIECKON TIOJITOTOBK| PaccunThIBaTh OCHOBHBIE Pa3Mephl PO KHCIOPOIHOTO KOHBEpTEpa.
MPOM3BOJICTBA C YYETOM IpPaBWII TEXHWK]  BBIOMpaTh ycTpoiicTBa Tra3004MCTKH KOHBEPTEPHBIX Ta30B C COOIIIOIEHHEM HOPM TOKapHOI
6e30macHOCTH, MPOM3BOJCTBEHHO] 0€30IIaCHOCTH M OXPaHBI OKpYXKarolleil cpelsl U TpyAa
CaHUTApUH, TMOXKAPHOU OE30MacCHOCTH
HOPM OXpaHbl TpyJa
Bnanerts CMOCOOHOCTHIO MIPUMEHSTh HaBBIKY. 3amaHus Ha pelIcHHE 3a7a4 U3 NPodeCCHOHAIBHOMN 00IacTn
MIPOEKTUPOBAHUS cTanemaBmibHbl]  CHpOeKTHPOBATh:
arperaToB U UX 3JIEMEHTOB; - mpouIIb KUCIIOPOTHOTO KOHBEpTEpa:
TEXHHUKOI UCTIONB30BaHHU| BEpXHEH YacTH KOHCTPYKIIMH KHCIOPOJHOTO KOHBEpTEPa;
TEXHOJIOTHUECKUX orepanui] HIDKHEH 4acTH KOHCTPYKIIMH KHUCIOPOJHOTO KOHBEPTEPa,;
00opynoBaHus, HOPMAaTHBHBIX - pa3MeIlIeHHe JOHHBIX YCTPONUCTB B KOHBEPTEPAaX KOMOMHUPOBAHHOM MIPOTYBKH.
METOJINYECKHUX MaTepHasoB I{ - YCTPOWCTBO M pa3MeIlIeHHe IIEHTPOOEKHOTO KAIUICYJIOBUTEIS.
TEXHOJIOTHYECKOH TIOATOTOBK
MPOM3BOJCTBA W MO  oOecreueHHH
Ka4yecTBa BBIILIABIISIEMOM CTaIN
3HaTT OCHOBHBIE CIIOCOOBI 1 TIpaBHIIa CcdopmynupoBaTh HOBBIE HJIEW IPUMEHHUTEIFHO K TEME BBIITYCKHOH -KBaIM(PHUKAIIMOHHONW pabOTHI, ITpousBoxcTBeHHAS —
pa3paGOTKU HOBBIX TEXHUYECKUX JIOKa3aTh HOBU3HY MJEH, IPEICTaBUTh METOABI PELICHHS JJISl OCYIECTBICHHS JaHHbBIX HICH MPeAUIUIOMHAs
pemersii PazpaboTars KOMIIIEKC MEPONPUSTHIL U1 BHEAPESHHUS] HOBBIX TEXHUUECKHUX PELICHUH MPaKTHKA
YmeTs KOPPEKTHO BBIPAXATh U XapakTepUCTHKA arjlOMEPallMOHHOIO, JOMEHHOTO M CTaJCIUIABWIBHBIX I[eXOB (KOJIWYECTBO H
apryMEHTHPOBAHO 0GOCHOBEIBATE MIPOU3BOIUTEIHHOCTh METAIIYPTHUECKUX arperaTtoB, IJIAH II€Xa, CXeMY TEXHOJIOTHYECKOTo Mpoliecca,
6a30BhIC IONOKEHHIS B OGIACTH OCHOBHBIE OTJIEJIEHUS 11€Xa, CXEMY TPY30IOTOKOB)
— O3HaKOMIIEHHE C HAayYHO-TEXHHYECKOH W NAaTEeHTHOM JHTEepaTypod IO TeMe WHIUBHIYaIbHOTO
METJLLYpritH, caMOCTOﬂT?m’HO 3aJlaHMs Ha MIPaKTUKY cornacHo Teme BKP;
OHPEACIIATE HO MATCHTHOU U HAY1THO- [NepeynciuTh BHbI 000PYIOBAHKS M TEXHUKH, UCIIOJIB3YEMbBIX B TEXHOJIOTHYECKOM IIPOLIECCE COrIIACHO
TeXHUYEeCcKoi nHOpMaIUU ypOBEHb teme BKP, onpenenauts BO3MOKHOCTh COBEPIIEHCTBOBAHUS
TEXHUKH, UCIIOJIb3YEMOH B
TEXHOJIOTHYECKUX TpoIeccax
Bnaners Croco0amu OLICHWBAHMS 3HAYMMOCTH 1 [lpenocraBUTh  WMCTOYHMKHM HAayYHO-TEXHHUUYECKOH JMTEpaTypsl,  COAEpKallhe aHaIUTHYECKYIO
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3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITNH IPOrpaMMBbl
MPaKTUUECKON MPUTOTHOCTH nHpopManuio o 3aaanHoi TemMe BKP. O600muTh, mpoaHaIu3upoBaTh, COCTABUTH OTUECT
TOJTYYEHHBIX Pe3y/IbTATOB AHAI3A JlokazaTh 3HAYMMOCTh M TMPAKTUYECKYI0 TPUMEHUMOCTb IMOJYUYEHHBIX PE3yJbTaTOB aHaIM3a
HaYYHO-TEXHUYECKOH JTUTEePaTypHI TCOPETHHCCKON JIHTEPaTyprl
IMK-13 roTOBHOCTBIO OIEHUBATH PHCKHU U ONIPENEIATH MEPHI M0 00eCeYeHHI0 0€30MACHOCTH TEXHOJIOTHYECKNX MPOIECCOB
3Hath METOJINYEeCKUE, HOPMATUBHBIEC U Puck xak xonryecTBeHHasI OlleHKa omacHOCTH. OCHOBHBIE TIOJIOKEHUS TeOpHUH pucka. KoHenuus bezomacHocThb
PYKOBOJSIINE CTAHAAPTHI U TOKYMEHTHI MIPUEMIIEMOTO PUCKa KU3HECSITEbHOCTH
B 00J1aCTH TeXHUKH 0€30MacHOCTH, [puniuner odbecneueHust 6e30MacHOCTH. METObI U CpeicTBa 0OeceueHus 0e30MacHOCTH
MIPOU3BOJCTBEHHOW CAHUTAPUU, [TpuurHe OIIMOOK M HAPYIIIEHHU YeloBeKa B Mpoliecce Tpyaa
MOXKapHOU 0€30IaCHOCTH B OXPAHBI [IpousBoncTBeHHAs cpenia M YCIOBHA TPyAa
Tpyaa TspKeCTh U HaNPSDKEHHOCTH TPy/Aa
OCHOBHBIE IPUYHUHBI TOPAKEHUS YSTIOBEKA DIIEKTPUICCKIM TOKOM. JleiicTBIE TOKA Ha YeIOBEKa
DaKTOPEI, ONPENEIAIONTNE JEHCTBUE AIEKTPIHYSCKOTO TOKA Ha OPTaHNU3M YeJI0BeKa
YmeTpb 00cyxmath crocoOs! 3(h(heKTHBHOTO 3AJJAHUE
petmieHns B 00IacTH B 001aCTH TEXHUKA BagaualNel
0e30MacHOCTH, TIPOU3BOACTBEHHON [TycTp, grcno paboTaromuX B XUMUIECKOH MPOMBIIUICHHOCTH cocTaBisieT 300 Toic. gen. ExxeromHo Ha
CaHHWTAPHH, ITOKAPHOH OE30MMacCHOCTH U MPEINPUATHAX XUMHIECKON IIPOMBIIUIEHHOCTH B PE3yJIbTaTe HECUACTHBIX CITyYaeB IMOTHOACT B
OXpaHbl Tpyaa cpenneM 150 ven. Onpenenure BeIMUMHY MHIUBUIYATIHHOTO PUCKA. [IpeBhINIaeT iu pacueTHOE
3HaUCHWE BEIMYUHY MTPUEMIIEMOTO PUCKa Il Pa3BUTHIX CTPaH.
3amaga No2
B HaceneHHOM MyHKTE B pe3yJibTaTe 3eMIIETPsCeHHsI ObLIO paspyieHo okosio 20% 37aHuii U3 KamHS,
MOJTYYUITH TIOBPEXKICHUS CIIa00ii CTETIEHH KeNe300€ TOHHBIE U KUPTIMYHBIE CTPOSHUSI.
Bompocsl.
[IpenmnonoxuTe CHITY TOJIKOB MPOU3OMICIIIETO 3eMICTPSICEHHSL.
Kakwue celicMuueckre BOJTHBI BOSHHUKAIOT MPH 3eMJICTPSICEHUSIX U KAKOBBI HX OCOOCHHOCTH?
YKaxute MEpONIPHATHS 110 00eCIIeYeHUI0 0€30ITaCHOCTH HACEIICHUSI BO BpEMsI 3eMIICTPSICCHUS
VYkaxure IpoQUIaKTHYSCKIEC MEPOTPUATHS IO 00ECIIeYCHHI0 OE30MTaCHOCTH HACEICHHUS B
celicMoomnacHbIX paloHax.
PaccuuTarh ypoBeHb pricKa pa3pylIeHUs] JKUWJIOT0 3/1aHUs JJisl JAHHON MECTHOCTH.
Bnagers crioco0amul OIICHUBaHHS 3HAYHMMOCTH U KomnuiexkcHsble 3axanus:

MPaKTUYECKOM MPUrOJHOCTH
MOJIyYEeHHBIX PE3yJIbTaTOB B 00JIaCTH
TEXHHUKH 0€30TIaCHOCTH,
IIPOU3BOJCTBEHHON CaHUTAPUH,
MOXKapHOH 0€30IaCHOCTH B OXPAHBI
TpyAa

3ananueNel

B 30 xM oT BaIiero noCcTOSIHHOTO MECTa KHUTEILCTBA IIpon301Ia aBapyud Ha XUMHUYCCKH OTTAaCHOM
o0BexTe. Bosaukia yrposa 3apaxkenus oneii u mectHoctd AXOB (xopom). Onpenenure nopsIok
JIEHCTBUH.

3amarneNe2

ITo cucreme onogemennss PCYC 6bu1 OTy4eH cUrHal 00 0MacHOCTH OOIIUPHOTO MOATOILICHUS
TEPPUTOPUH B paifoHe Banero npokuBaHus. M3 cooOIIeHus MOHITHO, YTO Balll JOM HOMAIET B 30HY
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JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
noaTomieHus. OnpeaenuTe NOPsiIOK NeHCTBUN B CIOKUBILEHCS CUTYaIUH.
3HaTh - TEOPETUYECKHE OCHOBBI XUMHUYECKUX U | KOHTposbHBIE BOIIPOCH! ATl CaMONIPOBEPKH: DusnuecKas XuMHs
(PU3UKO-XMMUYECKHUX IIPOLIECCOB, IIponnmroctpupyiite npuMeHeHue 3akoHa I'ecca Ha mpuMmepe peakiuii BojasHoro rasa, bemna-bynyapa, | nupomeramryprudecku
JIeXKALIUX B OCHOBE METAUIYPTHYECKOTO | TOPEHUs yriepona. Uem oleHHBaeTCsl OKUCIUTENIbHBIE CBOMCTBA ra3oBoi (a3bl? KakoBbl OCHOBHBIE X IIPOLIECCOB
MPOU3BOJICTBA KOMIIOHEHTBI METAJUTyprudeckux 1utakoB? KakoBbl aKcIiepUMEHTaIbHbIE JOKA3aTeIbCTBA HOHHOTO
ctpoenus nurakos? Kakue peaknyuy Ha3pIBAlOT TOMNOXUMHYECKUMU?
YmeTs BECTH HAyYHYIO JUCKYCCHUIO IO 3amauu A7l CaMOCTOSITENBHOTO PEILICHUS:
BOTIpOCcaM (H3HKO - XUMHYIECKIX OCHOB 3agaga 1. UucTelil Mmapranen HarpesatoT 10 Temneparypsl 800 K B razoBoii dase, conepxarueit 15%
METaJIIyprUYECKUX IIPOLIECCOB, CO2, 5% CO un 80% N2. byneT 11 MpOUCXOIUTh OKHCIECHHE MapraHia B 9THX yCIoBuAX? 3anaya 2.
MIPOBOAUTH MaTEMATHUECKYIO Yucroe xene3o HarpeBatoT 10 1000 K B razoBoii ¢aze, cogeprxameit 20% H20, 10% H2 u 70% N2.
MHTEPIPETALUIO MOTYIEHHBIX Byner nu mponcxoanTh OKHUCIIEHHE JKele3a B 3THX YCIOBHAX? B ueM MmposBIsieTcst CyIIHOCTh LIETTHOTO
PE3yJIbTATOB U ONPEEISATh Hanboee MEXaHN3Ma PEaKIH TOPEHNUs?
3HA4YNMBbIe (DAKTOPEL.
Bnaners METOJIaMH1 TTPOTHO3UPOBAHUS 3aga4n A7l CaMOCTOSATENBHOTO PELICHHS:
pe3yJIbTaTOB BO3ACHCTBHS Ha 3amada 1. Onpenenure 3HAYCHUE TEMITEPaTypHl, IpH KoTopoit peakmus Cr203(t) + 3CO = 2Cr(T) +
TEXHOJIOTHYECKHE ITPOLIECCHI B 3CO2 6ynet HaXOAUTHCS B paBHOBECHH IIPH YCIOBUH, UTO B ra3zoBoii cmecu H2-H20, oTHoIeHHE
METaJIIypIuH; BBIBUIATh TUIIOTE3bI U (H2/H20) = 10%,
YCTaHaBIIMBAaTh T'PAHULIBI UX 3anaya 2. Yepes meub, B KOTOPOH HAXOJIUTCS YUCTHIM HUKENb, pu TemmepaType 1500 K nponyckaroT
MPUMEHEHUS. cmech razoB CO-CO2 npu obmiem nasienuu 1 atm. Kakoe HauGosbmiee conepxanre CO2 MOKET OBITh
B cMecu CO-CO2, yToObI HE TPOUCXOAMIIO OKHCIICHHE HUKEIIS IPH YKa3aHHOH TeMieparype?
3Hath - OCHOBHBIE METO/IbI UCCIIEIOBAHUH, 1. Ompenenenuie 00IIETO COAEPIKAHUS YIIIepo/ia B CIIaBax. MeTo/1bl KOHTPOJIS U
MO3BOJISTIOIIMX OLIEHUBATh 2. OCHOBHBIE METO/IBI OTIPEICIEHUS CePhI aHaJIN3a BEIECTB
TEXHOJIOTHYECKHE PUCKU; 3. Omnpenenenuie xpoma
- 9KOJIOTUYECKHE TPOOIIEMBI 4. orpezienieHe BaHAIMSA
MPOMBIIIIEHHBIX PETHOHOB. 5. Onpenenenue gocdopa
6. AHanu3 U3BECTHSKA
7. IIpoMBbIILIIEHHBIE Ta3blI
8. PeakTBEI M MaTepHAIBI AJIS TOTJIONIEHUS T'a30B
9. IIIK 111 OCHOBHBIX BEUIECTB pErMoHa
10. MeTo/1pl OYMCTKH MPOMBIIIUIEHHBIX BEIOPOCOB
YmeTs - BEIOMpaTh 3()(heKTHBHBIE METOBI IIpumepHbIe NpaKkTHYeCKHe 3aJaHMS U1 IK3aMeHa:

HCCJIEIOBaHUIA;

- OLICHUBATh Kau€CTBO MOCTYMNAIOLIEr0
CBIpbs, TOTOBOM IIPOAYKLIUU;
-BbIACJIATH OCHOBHEIC HaHpaBHeHI/I}I
HCCJIEIOBaHUIA;

1. K HaBecke kap6onara HaTpus maccoii 0,1332 T mpumwmm 50,00 M1 0,09496M pactBopa CoNISTHOM
KHCIIOTHI, M30BITOK KHUCIOTHI oTTUTpoBaiu 24,8 mut 0,1 M pacTBopa THAPOKCHA HATPHS TI0 METHIIOBOMY
opamxkeBoMy. Berunciure maccoByto noito (%) uHaudGepeHTHBIX MpUMecei B oOpasiie.

2. HaBecky crutaBa maccoit 0,1938 T pacTBOpHIIM B COJISTHOM KUCJIOTE U MAaTHUH OCAIUAIIH
runpodocdarom HaTpust B cpefie aMMoHHHOTO Oyhepa. Ocamok pactsopwiu B 50 M 0,1H pactBopa
COJISTHOM KHCITIOTHI. MI30BITOK KUCIIOTHI OTTUTPOBANIN C METHIIOBBIM OPaH)XeBBIM, U3pacxomonas 18,00 mu
pactBOpa ruapokcua Harpus ¢ Tutpom 0,0040 r/mi. Onpenenure MacCoBYIO JIOIIO MarHus B CIUIaBe.

3. HaBecky usBectHska 0,1602 r pacTBOPHIIHN B COJISHON KUCIIOTE, IOCIE YEro KaublMi OCaAUIN B BUJE
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JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
oKcaylaTa KaJlblHsl; IPOMBITBIN 0CaJ0K PaCTBOPHIIM B pa30aBIEHHOM CEpHOIl KMCIIOTE M OTTUTPOBAIN
20,75 mn pacTBOpa IIepMaHTaHaTa Kajus, THTP KOTOporo 1o kapOoHary kanbuus paseH 0,006020 r/m.
PaccunraTts MaccoByro 100 KapOoHaTa Kanblys B n3BecTHsKE. (OLEHUTh Ka4eCTBO U3BECTHSKA C
TOYKH 3PECHUSI PEATI0KEHHOTO TEXHOJIIOTHYECKOT0 IPOLEcCca).
Bnaners - XUMHUYECKHMU U (PU3HKO-XUMUUECKHUMHU IIpumepnsbie TEMBbI ped)epaToB MO TUCHUTIIIHHE
METOJlaMH aHanu3a, odecreunBaromuMu | 1. CIIEKTPOCKONMYECKHE METO bl aHATTMTUIECKOTO KOHTPOJIS (METOBI MOJIEKYJISIPHOM CIIEKTPOCKOIIHH,
COBPEMCHHBIE TPEOOBAHNUS K METO/IbI ATOMHOH M SIAEPHOHN CIIEKTPOCKOINH, aHATUTHIECKUH KOHTPOJIb METATTYPIrHYECKOTO CHIPbS)
6€3011acHOCTH TEXHOJIOTUIECKUX 2. DIEeKTPOXUMHUYECKHE METOAbI aHATTUTHUECKOTO KOHTPOJIS (METO/IbI, OCHOBAHHBIC Ha 3JIEKTPOIIH3E,
MPOLIECCOB; BOJIbTAMIIEPOMETPUYECKIE METO/IbI aHAIIN34, TIOTEHIIMOMETPHUYCCKUN aHAIIN3, aHATTMTHIECKUN
- METOJIaM{ MICHTH()HUKAIIIN KOHTPOJIb CHIPhS IIPH MIPOU3BOICTBE [IMHKA, CBUHIA U HUKEJIA)
METaJUTyprU4ecKiX 0ObEKTOB; 3. Xpomarorpaduuecknii aHanu3 (OCHOBHBIE BU/IBI XpoMaTorpadyu, OCHOBBI XpoMarorpaduy,
- HaBbIKAMH U METOJaMH 0000IIEeHUS M3MepeHne KOHLEHTPALMH IIPU [TOMOILIH XpOMaTorpagu4eckoro MeToa, 00JacTH UCTIOIb30BaHHS
PE3yJIBTaTOB UCCIEA0BAHUM. Pa3IUYHBIX BUJOB XpoMmaTtorpaduu)
4. Xpomatorpaduueckre MeTo/ipl aHaiu3a. ['a3oBas xpomarorpadust (OCHOBHbIE y3JIbl IIPHOOPOB,
KaueCTBEHHBIN U KOJIMYECTBEHHBIN aHaln3). AHAIU3 3arpsi3HEHU BO3/lyXa METOJIOM ra30BOi
xpomarorpaduu. nentudukauus npumeceil. TOKCHUHBIE BEIECTBA, alpeieliieMble METOJOM ra30BoH
xpomarorpaduun
5. AHanm3 3arpsA3HEeHUH BO3IyXa METOIOM TOHKOCIOHHOH XpomaTorpadun (K03 GUIHeHT
pacmpezeneHs KOMIOHEHTOB ¥ METO/IbI €T0 ONPEAEICHHS B TOHKOCIOHHOM XpoMaTorpadum;
0c0oOCHHOCTH aHaJIM3a 3arpsi3HEHUH BO3yXa METOI0OM TOHKOCIIOWHOH XpoMarorpadun)
3HaTh - OCHOBHBIE OTIpEJICNICHNS M TIOHSTHS, Tectsl: Teopwust, TEXHOJIOTHSA U

UCIIOJIb3YEMBbIE NP OIIEHKE PHCKOB U
OIpe/IeTICHUH Mep 1Mo 00eCIIeUeHUIO
06€30IaCHOCTU TEXHOJIOTUHI
OCYIIECTBIICHHS JOMEHHOTO MPOIIECCa;

= OCHOBHBIC METObI I/ICCHe}IOBaHI/Iﬁ 110
OIIEHKE PUCKOB U OIPEICIICHUIO MEP IS
oOecrieueHnst 6€30MaCHOCTH
OCYIIECTBIICHHS JOMEHHOTO MPOIIECCa;

- OHpeI[eHeHI/ISI HOHS[TI/Iﬁ I10 BBIIIJIABKEC
YyryHa B JOMEHHOH ITe4H, Ha3bIBACT
XapaKTEPUCTHKH X014 JOMCHHOTO
mporiecca;

- IMXTOBBIC MaTePUAaJIbl JOMCHHOM
TUTABKH U MPaBUJIA X UCIIOJIh30BAHUS;

- OIpeCTICHUS PUCKOB H Mep 10
obecredeHno 6€30MacHOCTH MPOIECCOB:
JBHXKCHUC NINXTOBBIX MaTepI/IaIlOB HpI/I
3arpy31<e B IICYb, FOpeHI/Ie TOIIJINBA y

1. KoMmoHeHT ra3a, IMEIOMIANA MaKCHMaJIbHYIO CKOPOCTh MOJIEKYyIsipHOU auddy3uu (BapuaHTHI
otBeroB: CO, CO, H, Ny, HO).

2. Bugsl nud¢y3un ra3a-BOCCTAHOBUTEIS B IOMEHHOU NIy TUQPy3un (BapHaHTHI OTBETOB: BHEIIIHSS
(o6bIyHas), MOJEKyJIsIpHas (KHYICEHOBCKas), aTOMHasl, aKkTUBUPOBAHHAS ).

3. OCHOBHOII MEXaHU3M BOCCTAaHOBIICHUS JKelle3a U3 OKCUIOB B IOMEHHOU Meuu (BapuaHThl OTBETOB:
a7IcCOpOIIMOHHO-KAaTaTUTHYECKUHN, TUCOITUAIIMOHHBIN, TAPOOKCHUIHBIH, TUCOIMAITMOHHO-
a7ICOPOIIMOHHBIN).

4. Pe>xuM BOCCTaHOBJICHHSI JKeJle€3a U3 OKCHJIOB TI0 JIMMUTHPYIOIIEH CTaIuu SIBIsIEeTCs (BapUAHTHI
OTBETOB: TU(P(PY3MOHHBIM; KHHETHUCCKUM; KHHETHUCCKUM MPH HU3KKUX TeMIeparypax, 1uddy3noHHbIM
MIPH BBICOKHUX TeMIlepaTypax; uh(Hy3UOHHBIM IIPU HA3KHX TEMIIEPATyPax, KHHETHYCCKUM IIPH
BBICOKUX TeMIIEpaTypax).

5. BrusiHue NoBBIILIEHUS COJIEPIKaHUS JKelle3a B IIMXTE Ha YAEJIbHBIA pacxo/l KOKCa B yCIOBUSIX
JIoMeHHOH meun nuddy3un (BaprHaHTHl OTBETOB: YBEIMYUBACTCS C POCTOM COJICPKAHUS JKele3a B
LIMXTE 10 JOCTHXKEHUS NPeIebHO JOMYCTUMOTO €r0 YPOBHS, a 3aTEM YMEHBIIAETCS; YMEHBILAETCS;
ocTaeTcs MPUMEPHO MTOCTOSIHHOW, YBEITMUUBACTCS ).

6. XUMUYeCKUH dJIEMEHT WU COEANHEHNE, BOCCTAHOBJICHUE KOTOPHIM TPeOyeT HAauMEHBIIIETO
KoimuecTBa Tera audys3un (BapuaHThl OTBETOB: BOIOPOA; MoHOOKcH T yrieposa (CO); yriaepon).

7. B MOMEHHO¥ 1me4u 1mo XOoAy ABM)KECHHUS T'a3a MEePBBIM BOCCTAHOBIIIETCS OKCHA UG Gy3un (BapUaHThI

aBTOMaTHU3aluAa
JAOMCHHOTIO IIponecca
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3J€MEHT 00pa3oBaTeNpHOU
KOMIIETEHI[UU MPOTrPaMMEBI
(hypM TOMEHHOU TIeYH, TETUIIOOOMEH B otBeToB: Fe,03; FeO; Fe;0,).
JIOMEHHO# meyw, ApmkeHne MarepuaioB | 8. Koaddumuent nepexona pochopa B MeTau1 P BHITUIABKE MEPEACTBHOTO YyryHa (BapHAHTHI
B JIOMEHHOM I1€YH, IBHKEHHE Ta30B B oteetos: 0,02 — 0,08; 0,2 -0,8; 0,5 - 0,7; okoro 1).
JIOMCHHOM €Y1, BOCCTAHOBJICHHE 1 9. Bug oxcnna MgO mo BiusiHHIO Ha cBOICTBA IIJTaka (BapHaHTHI OTBETOB: HEUTPAIBbHBIH;
(hopMupoBaHUe YyTyHA, IIABICHHE U aM(pOTEPHBI; KACIBII; OCHOBHOM).
NI1aK000pa3oBaHue.
YMmeTh - BBIICIIATh HaHOOJIee 3HAYNMBIC

COCTABIISOIIIE PUCKOB M MEP 10
0e30MaCHOCTH B TEXHOJIOTUN TOMEHHOTO
mpoIiecca;

- 00cyxaath crocoObl 3h(HEeKTHBHOTO
pelieHus 3a1a4 Mo OLEHKE PUCKOB IpU
MOBBIIICHHH TIPOU3BOJUTEIILHOCTH
JIOMEHHOM I1e€4H, CHIDKEHUH yIeIbHOTO
pacxojia KOKca, yJIy4dlIeHHH KauecTBa
YyryHa, 00ecleYeHNH JUINTEIbHON
CITYy>KOBI TIeUH;

- pacmo3HaBaTh YPPEKTHBHOE PEIICHIE
oT Hed(h(heKTHBHOTO TP OI[CHKE PHCKOB
W3MEHCHUS TEXHOJIOTHH TOMEHHOU
TUTaBKH;

- OOBSACHATD (BBISBIATD U CTPOUTH)
TUINYHBIE MOJIEIIU 33124, OTHOCSIIUXCSI
K TEOPUH, TEXHOJIOTUH H
aBTOMATH3allMM JOMEHHOTO Ipoliecca, ¢
yu€TOM PHUCKOB M Mep IUIsl 00ecreyeHust
0e30IacHOCTH;

- IPUMEHSTh 3HAHUS 110 TEOPUH,
TEXHOJIOTHH ¥ aBTOMATH3AIHU
JIOMEHHOTO TIpOIiecca ¢ OICHKOW PUCKOB
1 Mep a1 obecrieyeHnst 0€3011acHOCTH B
npodeccroHaBHOM e TeNbHOCTH;
UCIIOJNIb30BaTh X Ha
MEXANCIUIUIUHAPHOM YPOBHE;

- MproOOpeTaTs 3HAHUA B 00JIACTH PHCKOB
Y OTIPECIICHUIO Mep AJIst 00ecTieueHus
6e30MaCHOCTH IIPH OCYIIECTBICHUN
JIOMEHHOT'0 Tpoliecca;

- KOPPEKTHO BBIPAXKATh U

Ha npaxTuueckux 3aHATHAX pelarTcs 3aJauu:

OnpenenuTs pacxo KOKCa Ha BOCCTAHOBJICHNE MapraHIia B | TOHHE NepeesIbHOro 4yryHa Mpu
conepxkanuu ero 0,5%. Conepkanue yriepojia B Kokce 85 %.

B nomeHHy10 neub, BRIMIABISIONIYIO JIUTEHHBIN 4yTyH, ocTymnaet 3 Kkr cepsl. CoziepkaHue cepsl B
gyryHe 0,02%. Beixon nutaka 300 kr/t uyryna. Onpenenuts coaepxkanue CaS B IL1ake NpH yCIOBHU
Mepexoia B 3TO COSIMHEHNE BCEH cephl IIIaKa.

Omnpenenuts pacxoj KOKCa Ha BOCCTaHOBIEHHUE (hocopa P COAEP)KAaHUHU €TI0 B IIEPEIEIIEHOM UyT'yHE
0,08%. Conepxanue yraepona B Kokce 85 %.

Copnepixanue xenesa B armoMepare 58%, coaepaxanue xenesa B uyryne 94,5%. OnpenenuTs pacxon
arjomepara Ha BBIIIJIaBKY | T 4yryHa.

Pacxon xxene3opynHoro Matepuana, cogepskaero 0,15% P,0s, cocrasnstier 1600 xr/T gyryHa.
Omnpenenuts BO3MOXKHOE cojiepkanue Gocdopa B epeesibHOM YyTyHe.

Pacxo xene30pyaHbIx MaTepuanos, coaepxkamux 1% MnO, cocrarmser 1600 kr/t uyryHa.
OnpenenuTs BO3MOXHOE CO/Iep)KaHUe MapraHiia B IepeieIbHOM YyTyHE.

Onpenenuth pacxoja Kuciopoaa s cxuranus y ypm 340 xr kokca, conepsxaniero 85% yriepona.
Nssectasik coaepxut 98% CaCOz u 1,4% SiO,. Onpeneauts GIHOCYIONIYIO CTOCOGHOCTD €r0 MPH
OCHOBHOCTH 1iaka 1,1.

[TuxTOBBIC MaTEpUAIbI BHOCST B ToMeHHY0 nieub 183 kr SiO, u 191 kr CaO. CojeprkaHue KpeMHUsI B
yyryHe 0,7%. Onpeneuts MOTpeOHOCTh B KBapuuTe ¢ conepkanueM SiO, = 98 % s obecrieyeHus
OCHOBHOCTH 1IU1aKa, paBHou 1,05.

HIuxTOBBIE MaTepHaibl BHOCAT B JOMeHHY0 ieub 163 kr SiO,. Coaepxanue kpemHus B uyryse 0,6%.
Beixon naka 300 xr/T yyryna. KakoBo conepikaHue KpeMHe3eMa B IIuIaKe?




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrPaMMBbI

apryMEHTHPOBaHO 00OCHOBHIBATH
TMOJIO’KEHUSI TIO OIICHKE PUCKOB U
OTIpeNIeNICHUIO Mep U 0OecTiedeHHs
0e30MaCHOCTH TP M3II0KEHUH TCOPHH,
TEXHOJIOTHH ¥ aBTOMAaTH3AIHU
JIOMEHHOTO TIporiecca

Bnagets

- MPAaKTHYECKUMU HaBBIKAMHU OL[CHKU
PHCKOB U OTPEIEIICHUIO MEp ISt
obecrieyeHns 6€30aCHOCTH COBMECTHO C
MOJIOKEHUSMH TEOPUH, TEXHOJIOTHU U
aBTOMATH3allMK JTOMEHHOIO Tporiecca
Ha prI‘I/IX JUCHUIIIINHAX, Ha 3aHATHAX B
ayIUTOPUU U HA IIPAKTUKE;

- crioco0aMu IEMOHCTPalluy YMEHHS
aHATU3UPOBATh CUTYAIIMIO MO OIICHKU
PHCKOB U ONPEACICHUIO MEP
0€30MacHOCTH PU U3MEHEHUH
TEXHOJIOTHYECKHUX [apaMeTPOB
JIOMEHHOI TIaBKH;

- METOJIaMH OTIPE/ICNICHUS YACIbHOTO
pacxo/ia KOKca U MPOU3BOAUTEILHOCTH
JIOMEHHOU M€Y MPH U3MEHEHUH
YCIIOBHI pabOTHI C OI[CHKON PUCKOB U
ompeeieHueM Mep Tl 00eCIIeYCHHUS
0e30IacHOCTH;

- HaBBIKAMH U METOIMKAMH 0000IIeHMs
pe3yabTaTOB PEIICHHMS,
3KCHepHMeHTaHBHOﬁ JCATCIABHOCTHU B
00J1aCTH TEXHOJIOTHH JJOMEHHOM TIaBKH
C OLICHKOU PUCKOB U OIPE/ICICHHEM Mep
s o0ecreueHus 0€30MacHOCTH,

- crmoco0aMu OLIEHUBAHUS 3HAYUMOCTH U
MPaKTUYECKOH MPUTOTHOCTH
MIOJIYYEHHBIX PE3YIbTATOB IIPH
MOJICJIMPOBAHUH JOMEHHOTO MPOIECca C
OIICHKO¥ PHCKOB M OTPEACICHUEM Mep
Jst o0ecrieueHust 0€30MacHOCTH;,

= BOBMOXHOCTBIO Me)K]lI/ICHI/Il'IJ'II/IHapHOFO
l'IpI/IMeHeHI/IH TeOpI/II/I, TEXHOJOTUU H

[Tyrém BrIMOTHEHHUS Ta00PaTOPHBIX padoT:

1. BiustHEe ypOBHS 3aChIIA ¥ Ta30BOTO MIOTOKA HA YTJIBI OTKOCA MAaTEPHAIOB B MOJETH KOJIOIIHHIKA
JOMEHHOM IEeYH.

2. VI3yueHne BIUSHUS BUAA IIUXTOBBIX MaTepUaloB JOMEHHOI IUIaBKU 1 MX PacHpeieIeHHs 10
CEUEHHIO KOJIOIIHMKA Ha ra30MpOHUIIaeMOCTb.

3. V3yueHue BIUSHUS KPYITHOCTU B ()OPMBI MaTEpUaIOB Ha MX ra30MpPOHUIIAEMOCTb.

4. PacnpenienneHre MaTepUaIoB IO OKPYXHOCTH B KOJIOITHUKOBOM NIPOCTPAHCTBE JOMEHHOM MEYH.
5. PacnpenieneHue MaTeprasoB Ha KOJIOLIHUKE JIOMEHHOM IIEYU IIPU 3arpy3Ke C UCIIOJIb30BAHUEM
INOABHXXHBIX ITJIUT.

6. JIBmxeHre MaTepHaloB 1 ra3oB B )ypMEHHBIX o4Yarax JOMEHHOU IeYH.

7. JlaBneHne OIMXTHI Ha XKHUIKHE TPOAYKTHI TIABKH.

8. NzyueHne cxona celltydero Marepuaia 4epe3 OTBEpCTHE.

9. 3ydeHus TeruiooOMeHa 1 BOCCTAHOBJICHUS B IOMEHHOM Neun. V3ydeHns miaBaeHus u
IJJAKOOOpa30BaHMs B IOMEHHON Te4H




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuUHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMbl

aBTOMATH3alliM JTOMEHHOTO TpoIiecca ¢
OIICHKO PHCKOB U OMpEACICHUEM MEp
U1 oOecnieyeHrs 0€30I1aCHOCTH;

- OCHOBHBIMHU METOJIaMH HCCIICAOBAHUA B
001aCTH TEOPHH, TEXHOIOTHH H
aBTOMATH3alldH JOMEHHOTO IIpoIiecca,
MPaKTUIECKAMHU YMCHHUSAMH F HaBBIKAMHU
WX UCIIOJIB30BaHUS C OLIEHKOW PHCKOB H
OTpeieICHUEeM Mep T 00CeCTIeYCHUS
0e30IacHOCTH;

- OCHOBHBIMHU MCTOJaMU PCIICHUA 3a1a4
B 00J1aCTH TEOPUH, TEXHOJIOTUU H
aBTOMATH3alluK JTOMEHHOTO IpoIriecca ¢
OIICHKO# PHCKOB U OMpEACICHUEM MEp
JUTsE oOecrieueHus: 0€30MacHOCTH;

- Mpo(heCCHOHATBHBIM S3BIKOM TEOPHUH,
TEXHOJIOTHH ¥ aBTOMATH3AIHU
JIOMEHHOTO TIPOIIecca, OLEHKE PUCKOB U
OTIpeNIeIICHUIO Mep Ut 0OecTieueHHs
0e30IacHOCTH;

- crroco0aMu COBEPIIIEHCTBOBAHUS
npodeccnoHanbHBIX 3HAHUN U YMEHUI
IMYTEM HCIIOJIb30BAHU BO3MO>KHOCTEH
MHPOPMALMOHHON Cpebl 10
HanpasJieHu0 MeTtajyprus.

3HaTh

TMPUHIUIIBI OCHOBHBIX COBPEMEHHBIX
OKOJIOTHYHBIX TCXHOJIOTHYCCKUX
IMPOLECCOB IMPOU3BOACTBA ITOPOLUIKOB

YpaBHEHUs NpeccoBaHMs

3aKOHOMEPHOCTH M KMHETHKA CIIEKAHHUs CUCTEM B IIPUCYTCTBHH KHUIKOH (ha3bl
DU3UKOXUMUS KEPMETOB.

3aBUCUMOCTh MEXAHUYECKHX CBOMCTB OT pa3Mepa YacTUL M PACCTOSHHS MEXIY HUMHU

YMmerh

BBIOMPATH PAllMOHAIIBHBIE CIIOCOOBI
MPOU3BOJICTBA 1 00pPaOOTKH OPOILIKOB

ITpumepHBIe IpaKTHYECKUE 3aaHUS:
1. OnucaTh NpeCTABICHHYIO TEXHOIOTUIO

MopowKosas MeTannypria

HE-

TexHomoruu
HOPOIIKOBOH
MeTaJLTypriuu




CrpykrypHblii | [LmaHupyeMble pe3yabTaTsl 00ydeHHs OLeHOYHBIE CPENCTBA CTpYKTYpHBIii 37IEMEHT
SIIEMEHT 00pa3oBarebHO
KOMIIETEHIINH POrpaMMEI
> -

Branets NPHHIMIAMH Pa3pabOTKK U IPUMEHEHHs b.3aJaHus Ha pelieHue 3a1a4 U3 npo(ecCHOHATBLHON 001acTH

IKOJIOTHYECKH 0€30MacHBIX 1. Onucats OPeACTABICHHYIO TEXHOIOTHIO, JaTh OLICHKY dKOJIOTHYeCcKoil 6e30IacHOCTH mpoLecca

TEXHOJIOTUYECKHUX IPOIIECCOB —

MPOU3BOJICTBA K 00PAaOOTKH MOPOIIKOB
3Hartb HPHUYMHBI BO3MOXKHBIX aBapHil [IprMepHbIE TEOPETHIECKHE BOMPOCH! K DK3aMEHY: DKCIuTyaTanus

JOMEHHOT0 IpoLecca, IIaHbl UX
JIMKBHJIAITN U,

B3aMMOCBA3b PEKUMA TCXHOJIOT'MYCCKUX
IPOIIECCOB U KauecTBa MPOIYKTOB
TUIABKHY;

MEpBI 110 00ecrieueHHI0 6e30MacHOCTH
TEXHOJIOTHYECKOT0 IIpoLecca
NPOU3BOJICTBA YyTyHA

[TepeuncanTh BUABI paCCTPOMCTB X0a IOMEHHOI IUIABKH.

[epeuncnauts BUIBI HAPYLICHUS ra30pacipeesieHns B JOMEHHOH I1edn.

Bo3HukHOBeHHE nepuepuitHOro Xo/1a: NPUUMHbI, TPU3HAKH, METOBI IPEAYIPEKICHNUS U YCTPAaHESHHS.
Bo3HUKHOBEHHE OCEBOT0 X0J1a: MPUUUHBI, TPU3HAKK, METOABI IPETYNPEKACHUSI U yCTPAHEHUSL.
Bo3HuKHOBEHME KaHAIBHOTO XOJa: MPUYHHBI, IPU3HAKH, METOJIBI IPEAYNPEKICHUS U YCTPAaHCHHUS.
Bo3HuKHOBEHHE ropsiuero xoa: NPUYUHbI, IPU3HAKH, METO/IBI MIPEIYIIPEXKACHUSI U yCTPAHEHHS.
Bo3HUKHOBEHHE XOJIOJHOTO X0/1a: MPHYUHBI, IPU3HAKH, METOABI IPETYIPEKACHUSI U yCTPAHESHUS.
BoO3HUKHOBEHHE TYTOro X0/1a: MPUYHHBI, IPU3HAKH, METOBI TPEAYNPEKACHHUS 1 YCTPAHEHUSL.
Bo3HuKHOBEHUE BEpXHETO MOABUCAHUS: IPUYUHBL, IPU3HAKH, METO/IbI IPEAYNPEKIACHHS U YCTPAHEHHUS.
Bo3HuKHOBEHUE HMKHETO MOJBUCAHUS: IPUUUHBI, IPU3HAKH, METOABI IPELYNPEKACHUSI U yCTPAHECHUSL.
3arpoMoxieHe TOpHA: IPUYKHBI, IPU3HAKH, METOABI IPENYNPEXKICHNUS U YCTPAHEHUSI.

ITpopsIB ropHa: MPUYKMHBL, NPU3HAKU, METObI IPEAYIPEKICHHUS U YCTPAHEHHUS.

HacTbun: npu4nHel, TpU3HAKU, METOBI IPEAYNPEXKIECHHS U YCTPAHEHHUS.

B3anMOoCBsI3b TEIIOBOIO COCTOSHUS TOMEHHOTO TIPOIIecCca U Ka4eCTBa MPOAYKTOB IIJIaBKH.

Mepbl 6€30MacHOTO BeIEHUST PEMOHTHBIX padoT.

Mepsl 6e3011aCHOCTH TIPH YCTPAaHEHNN HApYIISHUH paboThl TOMEHHBIX Medeil.

Meps! 6€30M1aCHOCTH TP BBITTOJTHEHUN TOPHOBBIX PaboT.

JOMCHHBIX neduei




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMITETEHITUH IPOrpaMMBbl
YMmets — TPHHUMATH TEXHOJOTUYECKUE IIpumepHbIe MpakTUYEeCKUE 3aJaHUs Ha IK3aMEH:
peIICHUs], MO3BOJISIOIINE 00CCIICUNTh ITo npencraBieHHBIM JUarpaMMaM ONPEAETUTh TUIl PACCTPOUCTBA X0a TOMEHHOH Neun. YKa3aTh
6€301MacHOCTh JJOMEHHOTO TPOIecca; BpeMsI HACTYIUICHHA paccTpoiicTBa. ONMpeneuTh TEXHOIOTHIESCKIE PEIICHUS I yCTPAaHEHHS
—  OIpenenaTh BO3MOKHOCT paccTpoicTsa.
BO3HUKHOBEHUS HapyIICHUI B
TEXHOJIOTHYECKOM IIpoIiecce
TIPOU3BOJICTBA YYT'YHA;
— TNPUHAMATH TEXHOJIOTHUECKUE
peuieHus Py BO3SHUKHOBEHUH n . N v
HApYIIEHY B TEXHOMOTHEECKOM O Mpe/ICTABIEHHBIM IHarpaMman ONPENIETUTE THII PACCTPOHCTBA X0Z1a AOMEHHOH NewH. YKasaTh
BpeMSs HAaCTYIUICHUs paccTpoiicTBa. ONpenenuTh TEXHOJIOTHYECKUE PEIISHUs ISl YCTPaHEeHUs
MpoILIecCe MPOU3BOACTBA YYyTyHA paceTpoicTsa
A
Ilo npencraBieHHBIM TUarpaMMaM ONpeAEIUTb TUIl PACCTPOMCTBA X0Ja TOMEHHOM Neur. YKa3aTh
BpeMsI HACTYIUICHHUA paccTpoiicTBa. OMpeneuTh TEXHOIOTHUECKUE PEIICHHS IS YCTPAHCHUS
paccTpoiicTBa
Bnagets HaBBIKAMHU YCTPAHEHUS HAPYIICHUH B IIpumepHbIe MpakTUYECKUE 3aJaHMsI K 9K3aMeHY:

TEXHOJIOTHUECKOM ITpOoIIecce
MIPOU3BOJCTBA YyT'yHa,

crioco0amu OompeieIeHus
BO3HMKHOBEHHS aBapHil ¥ HapyIICHUH
JIOMEHHOT'O TIPOIIecca;

METOAMKaMH JINKBUIAIMH TTOCIIECTBUH
aBapuil U HapyIIEHUH JOMEHHOTO
npoluecca;

HaBBIKaMM o0ecrieyeHns1 0e301acHOCTH
TEXHOJIOTHYECKOTO IIpolecca
MPOU3BOJICTBA YyT'yHa

Ilo npencraBieHHBIM JuarpaMMaM ONPEAEIUTh TUIl PACCTPOUCTBA X0 JOMEHHOM Meun. YKa3aTh
BpeMsl HaCTYIUICHHA paccTpoiicTBa. ONpenenuTh TEXHOJOTHUECKUE PEIICHHS AJIs YCTPaHeHUS
paccTpoiicTBa

e Pl L)%
5# i
%-} 4 _1

Ilo NpeACTaBJIICHHBIM AUarpaMmMam OonpeacInTb TUIL paCCTpOﬁCTBa Xoaa I[OMeHHOfI mmeuu. YKas3arhb
BpPEMs HACTYIJICHUSA paCCTpOfICTBa. OHpeZ[eJ'II/ITL TEXHOJOTMYCCKNE PCIICHUS JId YCTPAHCHUSA




CTpyKTypHBII
3JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUCHUS

OlLIeHOYHbBIC cpeacrtea

CTpyKTYpHBIN DJIEMEHT
00pa3oBaTeNpHOU
MPOTrPaMMEBI

paccTpoicTBa
Boewa o

ITo mpencTaBneHHOH cXeMe ONpeaeuTh THI BOZMOKHOW aBapruil M METObI O€30TIaCHOH JIMKBUIAIINH €€

MOCJIEACTBUH

Ilo HpeHCTaBHeHHOﬁ CXEMCE OINPCACTIUTb TUIT BOBMOXXHOI'O HAPYIIECHUSA JOMECHHOT'O Iponecca, MCETOAbI
JIMKBUJALUHA CTO MOCJIEACTBUI U MEPBI 06e30MacHOCTH Ipu JTMKBU AN MOCICACTBUM aBapuu

ITo mpencraBneHHOH quarpaMMe ONpPEACTIHTh THIT BO3SMOXXHOHN aBapHy U METOIb 0€30TIacHOM
JIMKBHUJIAIAH €€ MOCJIEICTBUI

4.
ITo npexcTaBiIeHHOI qUarpaMMe ONpPeNeNTUTh TUIl BO3SMOKHOW aBapyuy U METOZbI Oe30MacHOM
JUKBUAALUY €€ TOCIeACTBUN

ITo npencraBneHHOM quarpaMMe ONPEACTUTh THIT BO3SMOXHOHN aBapHy U METOJIbI 0€30IaCHOM
JIMKBUAALIMH €€ TOCIIEACTBHI




CTpyKTypHBII

[Tnanupyemble pe3yabTaThl 00yUCHUS

OlLIeHOYHbBIC cpeacrtea

CTpyKTYpHBIN DIIEMEHT

3JIEMEHT 00pa30oBaTenbHON
KOMIETEHINH IPOrpamMMbl
3HaTh MPUYHHBI BO3MOKHBIX aBapuii | IIpumepHble TeopeTUYECKHE BONPOCH] K IK3aMEHY: MeToabl KOHTPOJIS
JOMEHHOro  mpouecca, IuaHsl ux | Ilepedncnuts BUIBI pacCTPOUCTB X0/1a JOMEHHON IUIaBKH. JIOMEHHOT0 TIpolecca
JMKBHUIALUH; [epedncnuTs BUABI HAPYIICHNS Ta30pACIPEICICHAS B TOMEHHON TIEUH.
B3aMOCBSI3b PEXMMa TEXHOJOTWYECKHX | Bo3HMKHOBEeHHe nepudepuitHOro Xoaa: MPUUINHBEL, IPU3HAKH, METO/IBI IPEAYNPEXKICHUS U YCTPAHCHHUS.
MIPOIIECCOB M  KadecTBa IPOIYKTOB | BO3HMKHOBEHHE OCEBOrO X0Ja: IPUYNHBI, MPU3HAKH, METOABI IIPEAYTIPEKICHHUS 1 yCTPAHEHUS.
TUTaBKA Bo3HHKHOBEHNE KaHATHHOTO X0a: NPUYUHBI, IPU3HAKH, METOBI IPEIYTIPEKICHHUSI U YCTPAHEHUSL.
Bo03HHKHOBEHHE TOPSYETo X0/a: IPUINHBI, TPU3HAKH, METObI IPEAYNPEKACHIUS U YCTPAHEHNUSL.
Bo3HHKHOBEHHE XOJIOJHOTO X0/1a: TPUYNHBI, MPU3HAKH, METOIBI IIPEAYTPEKACHHUS M yCTPAHCHUS.
Bo3HuKHOBEHHE Tyroro Xxoaa: MPUYHMHBL, TPU3HAKH, METOBI IPEAYIPEKICHUI U yCTPAHCHHS.
Bo3HUKHOBEHHE BEPXHETO MOABUCAHMSA: IPUIMHBL, IPU3HAKU, METO/IBI IIPEAYIPEKICHUSI U YCTPAHESHUS.
Bo3HUKHOBEHHE HUKHETO TIOABUCAHUS: IPUYUHBI, IPU3HAKH, METOABI IPEIYIIPEKACHUSI U YCTPAHCHUS.
3arpoMoX/ieHle TOpHa: IPUYMHBI, IPU3HAKH, METOABI IPEIYNPEKICHUSA U YCTPAaHSHNUS.
IIpopsIB ropHa: MPUYMHBL, IPU3HAKU, METOBI IPEAYIPEKICHUS U YCTPAaHEHHUS.
HacTteim: mpuuuHEL, TPU3HAKH, METO/IBI IPEIYNPEXXICHUS U YCTPAHCHHUS.
B3anMoCBs3b TEIIIOBOIO COCTOSIHUS JOMEHHOTO ITPOIIECCca M Ka4eCTBA IPOIYKTOB TIABKH.
YmeTs oTpenenaTh BO3MOXHOCTH | [IpuMepHBIe MpakTHYeCcKHe 3aJaHNs Ha SK3aMeH:
BO3HUKHOBEHHUS HapyLIeHUH B | Ilo mpencraBieHHBIM THarpaMmaM ONpPENeNIUTh THII PacCTPONCTBA X0/Ia JOMEHHOI! neun. YKa3aTh
TEXHOJIOTHYECKOM nporecce | BpeMst HacTYIUICHHs paccTpoiicTBa. OnpesennTh TEXHOJIOTHYECKHE PEIICHUs U1l YCTPaHCHUS

TIPOU3BOJICTBA YYr'yHa;
MIPUHUMATh TEXHOJOTWYECKUE PpEIlCHUS
Ipy BO3HUKHOBEHHMH HapylleHUH B
TEXHOJIOTHYECKOM nporecce
MIPOM3BOJICTBA UyT'YHA

paccTpoicTBa.

ITo npencTaBneHHBIM JUarpaMMaM ONpPEAEIUTh THII pACCTPONUCTBA X0Ja JOMEHHOU Meu. YKa3aTh
BpeMs HACTYILIEHHA paccTpoiicTBa. ONpeneuTh TEXHOJOTHYECKUE PEMICHHS 1)1 YCTPAHEHHS
paccTpoicTBa

»M IMCHERIE COACD COx 4 IHoMBoAtILIC 4

ITo npencTaBneHHBIM AUarpaMmMamM ONPEAEIUTh THII pACCTPONUCTBA X0Ja JOMEHHOH nevn. YKas3aTb
BpeMsl HAaCTYILICHHA paccTpoiicTBa. ONmpeneuTb TEXHOJIOTHUECKUE PEIEeHHs Ul yCTPaHEHU s
paccTpoicTBa




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHITUH IPOrpaMMBbl
Bnagets HaBbIKAMU yCTpaHeHHs HapyueHuil B | [IpuMepHbie MpakTHUECKHUE 3a1aHus K DK3aMEHY:

TEXHOJIOTHUECKOM npouecce
MIPOM3BO/CTBA UYT'YHA;
crnocobamu OIpe/ieTICHUS

BO3HHKHOBEHHs aBapuil M HapylIeHUil
JOMEHHOT0 NPOIIecca;

METOAMKAMH JIMKBUAAIMN MOCJIEACTBHN
aBapuili W  HapyleHUH  JOMEHHOTO
Tporecca;

Ilo NpeACTaBJICHHBIM AUarpaMmam onpeacjaInTb TUIL paCC’I‘pOﬁCTBa Xo4a ﬂOMeHHOﬁ rneyu. YkazaTh
BpEMs HACTYILJICHUA paCCTpOﬁCTBa. OHpeZ[eJ'II/ITL TEXHOJIOTUYCCKUEC PCIICHUS I YCTPAHCHUSA

Ilo npencraBieHHBIM JuarpaMMaM ONpPEAETUTb TUIl PACCTPOUCTBA X0[a TOMEHHOM Neun. YKa3aTh
BpeMsl HACTYIUICHHA paccTpoiicTBa. OMpeneuTh TEXHOIOTHUSCKUE PEIICHHS IS YCTPAHCHUS
paccTpoiicTBa

e

ITo mpencTaBneHHON cXeMe OIPeeTUTh THII BO3MOKHON aBapuy U METOABI O€30TacHON JIMKBUIAIIAH €€
MOCIEACTBAH

Ilo HpeHCTaBHeHHOﬁ CXEM€ ONIPCACIUTD TUII BOBMOKXHOI'O HAPYIICHUS JOMEHHOT'O IIpoLecca, METOAbI
JIMKBHJAalUU €10 HOCJ'Ie].'[CTBI/Iﬁ 1 MEPhbL 0e30IMaCHOCTH Ipu JTMKBU AU l'[OC.]'IeZ[CTBI/Iﬁ aBapuu

R

ITo npencraBiieHHON qUarpaMMe ONpeaeTUTh THIT BOZMOKHON aBapuy U METObI O€30MacHOM




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHOuUHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMbl
JUKBUAALUY €€ TTOCJIeACTBUIN
[o npencTaBiaeHHOI qUarpaMMe ONpeeUTh TUI BO3SMOXKHON aBapuy U METOZbI Oe30IacHOM
JUKBUAALIY €€ nocng,ucmnﬁ
ITo mpencraBneHHON qUarpaMMe ONMpPEAETIHTh THIT BO3SMOXXHOHN aBapHy M METObI 0€30TacHOM
JTUKBUAALNH €€ TIOCIeICTBAN
Ymers MPUHUMATh TEXHOJIOTHYECKHE peteHns, | IlepeuncnuTs NpUUMHBI BO3MOXKHBIX aBapHil JOMEHHOTO U CTAJIETIaBIJIBHOTO IIPOU3BOJICTB; IIpou3BocTBeHHAS -
M03BOJISIOIIME 00ECTIEYNTh OO000IUTH B3aMMOCBSI3b PEXXUMa TEXHOJIOIMYECKUX MPOLIECCOB U KAauecTBa MPOIYKTOB ILIABKH; MIPaKTHKa 0
6€e301acHOCTh JIOMEHHOTO U O3By4HTH MEpHI 110 00ecTIeueHHI0 O€30MaCHOCTH TEXHOJIOTHYECKHX TPOIIECCOB MPOM3BOCTBA YYyTyHA | IOJIyYECHUIO
CTAJICIUIAaBMIIHOTO MIPOU3BOJICTB; U cTanu npodeccCHoHANBHBIX
OTIPEIETATH BOBMOXHOCTh YMEHUH U OIIbITa
BO3HWKHOBEHHMS HapyIICHNUH B npodeccnoHaIEHOM
TEXHOJIOTHYECKHX IPOIeccax JIeSITEIIEHOCTH
MIPOM3BO/ICTBA UyT'yHa U CTaJIH;
MPUHUMATh TEXHOJIOTUYECKHUE PELICHUS
NPY BO3HUKHOBEHUH HAPYIICHHUH B
TEXHOJIOTHYECKUX IpoIieccax
MIPOM3BOJICTBA YYT'YHA W CTAJH
Bragets HaBBIKaMU O0ecTieueHus1 0€30MacHOCTH CriocoOb1 6€30TacHBIX MPUEMOB PabOTHI,

TEXHOJIOTUYECCKUX MIPOLIECCOB
TMPOU3BOJACTBA YyT'yHa U CTAJIN;
MECTOAaMU ITOBBIIICHUA 0e301acHOCTH
TCXHUYCCKUX CPCACTB U
TCXHOJIOT'MYECKUX MPOLIECCCOB

AHanu3 TpaBMaTH3Ma Ha MMPON3BOICTBE

IIpruunb! Opaka BEITyCKaeMO# MPOIYKINH

MeToap! 1 MEpOIPUATHS, IPUMEHSEMBIX ITPH BOSHUKHOBEHNH HAPYIICHUH B TEXHOIOTHIECKUX
IpoLeccax MpoU3BOJCTBA UyTyHa U CTaJIU

Meps! npenynpexaeHns BO3HUKHOBEHHUSI HApYILIEHUH B TEXHOJIOTMYECKUX MPOLIecCcax MPOU3BOACTBA
YyryHa U CTajlu




CrpykrypHbiii | Ilnanupyemble pe3ybTaThl 00yUeHHUs OlIEHOUHBIE CPEJICTRA CTpYKTYpHBIH 31€MEHT
J3JIEMCHT 06pa30BaTeJ‘ILHOI71
KOMIICTCHIIUU IporpaMMbl
3HaTh Mephl 10 0becneyeHnto 6e3onacHocTy | [ToHsTHe Ge30macHbIX yCeIoBHii TpyIa. [Ipou3sBoaCTBEHHAS —
TEXHOJIOTUYECKUX HpOHeCCOB HOpMLI MMPpOU3BOACTBCHHOU 6630HaCHOCTH npeaauIijioMHas
OcHOBHEBIE BPEAHOCTHU U OITACHOCTH arjIOMEpPallMOHHOTO, IOMEHHOTO 1 CTAJICTIIIaBUJIIBHOI'O ITPOU3BOACTB TIIpaKTUKa
IIpaBua 6e30MaCHOM SKCILTyaTallid METAILTYPTHIECKOTO 000y I0BaHHUS
YMmeTb OLICHUBAThH pI/ICKI/I 110 O6eCHequI/IIO AHamu3 u OLICHKA COCTOSAHUSA TCXHUKU 0€30I1aCHOCTH TEXHOJIOTHYECKUX mpoueccoB
6€30MaCHOCTH TEXHOIOTHYECKHX Ipiries Gpaxa BhIyckacMOH NPOAyKIH
MeTOBI U MEPOIIPHUATHS II0 3aIIATE OT HETATUBHEIX (PAKTOPOB MPOHU3BOICTBA
TIPOLIECCOB
BHaZ[eTB CHOC06aMI/I OHpeHeHeHI/If{ Mep 10 Be3omnacHsie HIPUCEMBI IPH BBITIOJTHECHUHU NPOU3BOJACTBCHHBIX pa60T

o0ecrie4eHnIo 0e30IacHOCTH
TEXHOJIOTHYECKUX MPOIECCOB

MeTonasr CpeacrTBa obecrneueHuss 0€30IaCHOCTH MNpOU3BOACTBA




