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7.1 ®OHJI ONEHOYHBIX CPEJICTB JIJISA MPOBEJEHUS IMPOMEXYTOYHOMN ATTECTAIIANA

CTpyKTypHBII
JJIEMEHT
KOMIICTCHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeactaa

CTpyKTypHBIH 2JIEMEHT
o0Opa3zoBaTenpHON
POrpaMMBbl

OBHIEKYJBTYPHBIE KOMIIETEHINHU

OK-1- cnocoGHOCTHIO HCIOJIB30BATH OCHOBBI (prs10codcKUX 3HAHUN, AHATU3UPOBATH IVIABHbIE ITANbI U 3aKOHOMEPHOCTH HCTOPHYECKOT0 PA3BUTHS UIs1 0CO3HAHUSA COLMATbHOIM
3HAYHMOCTH CBOeii /1eATeIbHOCTH

3HaTh

OcCHOBHBIE COOBITHSL, TIPOOIEMEL,
MEePHO/Ibl, TCHACHIIMH U OCOOCHHOCTH
HCTOPHYECKOTO mpoliecca

JK3aMeHAllMOHHbIE BOMPOCHI:

1. Hcropus B cucteMe COIMaIbHO-TYMaHUTAPHBIX HayK. OCHOBBI METONOIOTHH HCTOPUIECKON
HayKH.

2. I'ocynapctBo u obmiecTBo B JlpeBHEM Mupe

3. CpenHeBeKOBbE KaK CTaJus BCEMUPHOTO HCTOPUYECKOTO MpoIiecca

4, PanHee HOBOE BpeMsi: Iepexo/] K MHIYCTpUaIbHOMY OOIIECTBY

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

6. Mup B Haganie XX Beka. IlepBast MupoBas BolHa.

7. Mup Mexay AByMs MUPOBBIMU BOHaMu. Bropas MupoBast BoliHa

8. ITocneBoeHHOE ycTpoiicTBO Mupa B 1946 — 1991 rr.

9. MupoBoe coobiecTBo Ha pydexe XX - XXI BekoB.

10. HpeHepycckoe rocynapetso B 1X — Xl BB.

11. Pycckue 3emun B nepuox pazapoOieHHOCTH. boppba pycckux 3emMenb ¢ HHO3EMHBIMHU
3aXBaTYNKaAMH.

12. O0pa3oBaHKE U CTAHOBIICHUE PYCCKOTO IIEHTPAIN30BaHHOTO TocyaapcTa B XIV— nepBoi
tpetu XVI BB.

13. WBan I'po3Hblii: pehopMbI U OIIPUYHKHA.

14. CwmytHOe BpeMs B Poccun.

15. Poccus B XVII B.

16. Pyccxkast kynbTypa B IX — XVII BB.

17. [MpeoOpa3zoBanus TpaguMoOHHOrO o0IIecTBa npu [lerpe |.

18. JIBoprioBeie nepeBopoThl. IIpaBnenne Exatepunst |l.

19. Poccus B nepBoii monosuae XIX B.

20. Poccus Bo Bropoii monoeuHe XIX B.

21. Pycckas kynerypa B XVIII — Hagane XX BB.

22. Iepsas poccuiickas pesomtonust 1905-1907 rr. u ee nocneacTBusl.

23. Poccua B 1917 r.

24. CornmaarcTH4ecKast peBOJIOUS U CTAHOBIICHHE COBETCKOM BiIacTH (OKTIOph 1917 — mait 1918
IT.).

25. I'paxnanckas BoliHa U MHTepBeHIMS B Poccun. BoeHHBIN KOMMYHU3M.

26. Oo6paszoanne CCCP 1922-1941 rr.

217. Buyrpennsist monurnka CCCP B 1920 — 1930-¢ rr.

28. CCCP B rogp! Benukoit OTedecTBEHHOH BOIHBI.

29. CCCP B 1945-1964 rr.: nocieBOeHHOE BOCCTAHOBJIEHHE HAPOJHOTO X0O3sIMCTBA U MOMBITKU

Ucropus




CTpyKTypHBIi
JJIEMEHT

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

00pa3oBaTenbHON
KOMITIETEHIINU OpPOrpaMMBl
pedopmupoBaHus.
30. CCCP B 1965 — 1991 rr.
31. OCo0OEeHHOCTH pa3BUTHS COBETCKOM KYJIBTYPHL.
32. Buytpennss nonutuka Poccuiickoit @eneparmu (1991 — 2000-¢ rr.)
YMeTb AHaNU3MPOBATH TAIbBl U

3aKOHOMEPHOCTH UCTOPUIECKOTO
npoliecca: yCTaHaBIUBATh
XPOHOJIOTUYECKYIO
MOCJIEJ0BAaTENBHOCTD, BBISABIAT
IIPUYUHHO-CJIEICTBEHHBIE CBA3H,
CpaBHHMBaTh UCTOpHYECKHE (paKThI

CocraBiieHHe AHAJTUTHYECKHX TA0JIHII ¢ JJOTHYEeCKHM 000CHOBAHHEM

1.Orans1 oOpa3zoBanHus U pa3BUTHA JpEeBHEPYCCKOTO rocyIapcTBa

Oran XapakTepHucTHKa 3Tana:
CYIIHOCTh, OCHOBHBIE COOBITHS

1 sTan
Bropas nonosuna I X-X BB.

2 oTal
Komnen X - XI BB.

3 sran

Konen XI — nepBas mosioB1Ha
XII B.

2. Oransl CMyTHI

Oran Hata Xapakrep OCHOBHBIE COOBITHSI
1 sran
2 oTan
3 sTan
3. [Ipouecc 3akpenonieHus: KPeCThsH
Hara JlokyMeHT Pemenne
1497 1. CynebHHUK
1550 CynebHHUK
Hauvano 80-x rr. XVI B. VYka3
1597 1. VYka3
1607 . Yraoxenne B. Hlylickoro
1649 r. CobopHoe YoxeHne
4. Jlunactust PomMaHOBBIX
Nms Jatel xxu3Hu JlaTbl npaBieHus Kpatkas xapakTepucTuka npasiig

5 TlepBbie nexpetsl COBETCKOM BIIACTH




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

Hexper

JaTta npunsaTus

CymHOCTh

3HaueHHne

6. DTaribl rpaXKIaHCKOW BOMHBI

Oran

XpoHonoruyeckue
paMKu

Paiionsl 60eBBIX AeHCTBUI

OCHOBHEBIE COOBIT]

7. CpaBHUTENBHAS TAOIHIIA TOJUTUKA «BOCHHOTO KoMMyHU3May 1 HOIla:

TTonosxenus

«BoOEHHBII KOMMYHU3M»

HOII

T'onpr

Llens

OcCHOBHEIE MCPOIIPUATHUSAL

HpOMLILHJ'IeHHOCTB

CebCcKoe X03SIHCTBO

Toprosius u puHAHCH

Cucrema ynpaBieHHs

TpyaoBbIle OTHOLICHUS

Hrorn

8. Dtamnbel Benmnkoit OTedecTBEHHONW BOMHBI»

Oran

Jlater

BuTBBI ¥ COOBITHS

Hrorn

9. DTanbl nepecTpoOrKm»

1 oran

2 3Tal

XPOHOJIOTHYECKUE PAMKH

OrneHKa CUTyanuu

Lenp

Junepsl

OCHOBHBIE MEPOIIPHUSATHUS

Pesynprar

10. Ocuosusble 3Tans! BHEmHEH moantuku CCCP




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

TIOJIMTUKH

[Tepuon Llenp u 3agaun BHEIIHEH OCHOBHEBIE COOBITHS Pezynbrar

2. YcTaHOBHTE XPOHOJJIOTUIECKYIO MOCTET0BATEC/IBHOCTD COOBITHIA:

. YcTaHOBHUTE XPOHOJIOTHIECKYIO TTOCIEI0BATEIBHOCTh COOBITHH!

. mranre Manndecra «O napoBaHUH BOJIBHOCTH U CBOOOIBI BCEMY POCCHICKOMY IBOPSHCTBY»
. IpoBeIeHNe TYOHOI pedopMbl

. CTPOHUTENBCTBO OenokameHHoro Mockosckoro Kpemurst

. napctBoBanue bopuca ®enoposuua ['ogyHosa

. Pactipenenure coObITHS 1O MEPUOAAM COTIIACHO XPOHOJIOTUYECKOM MOCIe0BATEIbHOCTH:
- B Tpynny A — coObITHsI, CBSI3aHHbIE ¢ npaBieHueM [lasna |;

- B rpynny b — co0ObITusi, cBsi3aHHbIE ¢ TpaBiieHneM Auekcanzpa |

. OTpaHU4eHHEe CBOOOIbI KHUIONIeYaTaHHs

. m3nanue Manudecra «O TpexJHEBHOH OapIiuHe»

. 00pazoBanue B Cankr-IletepOypre Taiinoro obirectBa «Cor03 CriaceHUsD»

. IPUHATHE YHUBEPCUTETCKOTO YCTaBa, IPEIOCTABUBIIEIO aBTOHOMHIO YHUBEPCUTETAM

. yIIpa3JJHEeHHUE IBOPSIHCKUX COOpaHuil B TyOepHHIX

. Ha4aJI0 CO3/1aHMsl BOCHHBIX ITOCEJICHUH

N DWW P~

o Wb W

I'pynna A I'pynna b

3. YCcTaHOBUTE COOTBETCTBHE MEXIY TATAMHU M COOBITHUSIMHU:

1.1989 A) oobsBinenne CCCP Boiiub! SImonnun

2.1945 b) nm3nanue Yka3a 00 OTMEHE TEJIECHBIX HaKa3aHUH

3. 1857 B) HavanonukBUgAIMU BOCHHBIX MMOCEICHUMN

4.1863 I') nposenenwue I cre3na Haponusix nemyraros CCCP

) mpunstue CCCP B Jlury Harwuii.

4. 3anuimte nuphl COTJIACHO XPOHOIOTHYECKOH MOCIeI0BATEILHOCTH COOBITHIA
1. npunsiTre KOHCTUTYIHH «Pa3BUTOTO COI[HATU3MAY,;
2.m3nanue [Tocranosnenuit LIK BKII(6), UK u CHK CCCP o 6opsbe ¢ kynakamu;
3. m3ganue [locranoenenus LIK BKII(6) «O npeoqoiaeHnn KyabTa IMYHOCTH U €T'0 TIOCICCTBHNY;
4. uznanue Jlekpera 00 yCTaHOBIICHHH 8-4aCOBOTO PabOYero JHS;
5. mpoBenenne XIX Bcecoro3noit napTkoHdpepeHun.
5. Pactipeenute coOBITHS IO IEPUOAAM COTJIACHO XPOHOJIOTHYECKON TTOCIIC0BATEIEHOCTH:
- BTpymiy A — cOOBITHSI, CBsI3aHHBIC ¢ TIpaBicHueM MBaHa |V
- B rpymity b — coObITus, cBsi3anHbIe ¢ pasiieHreM [letpa |
1. ocHoBanue IlerepOypra




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

2. IpoBeiIeHHE ONPUYHHHBI

3. m3nanue Ykasza o MpecToJIOHaCIIeIuH
4. yapexnenne CuHona

5. pasrpom JImBOHCKOTO OpeHa

6. oopazoBanne «30paHHON pagp»

I'pynna A | | I'pynna b |
6. YCTaHOBUTE COOTBETCTBHE MEXIY JaTaMHU M COOBITHUSIMHE:
1. 1912 r. A) m3nanne ManngecTa 0 BEpoTEpIIMMOCTH U CBOOOIE
2.1905 . BEPOUCIIOBEIAHUS
3.1903 r. B) nposenenne Broporo ceezma PCIPII;
4. 1907 r. B) Jlenckwuii pacctpen;

I') arpapnas pedopma I1.A. Cronbinnna
JI) oTMeHa moAyIIHON oaaTH.

. Panee npyrux npousouuio:

. Ha4yaJio BO3BeACHUs bepIHCKON CTEHBL;

. Kapu0Ockwuii kpusuc;

. 3aITyCK MIEpBOX B MHUPE aTOMHOH JIEKTPOCTAHIIHH;

. mpoBenenne XX VI crezna KIICC.

. YKa)KuTe OTBET C MPaBHIBHBIM COOTHOILIEHUEM COOBITHS 1 roja:

1841 — mzpanue «['0pOTOBOTO MOJOKESHUIY,

. 1919 —m3nanue [expera o THKBUAAINH HETPAMOTHOCTH;

. 1918 —co3ganue BUK;

. 1917 — mporenenueV Bceepoccuiickoro che3na CoBeTos;

. 1870 —3anpemenue Npoiaxxu KPecThsiH B POZHUILY .

. Pacnipenenure coOBITHA IO IEpPHOAM COTIIACHO XPOHOJIOTHUECKON MOCIEI0BATENbHOCTH!

- B Tpymnity A — cOOBITHS, CBSI3aHHBIE ¢ IpaBieHueM VBana |,

- B rpymity b — coObiTus, cBs3anssle ¢ npasieHneM Meana IV:

1. nyremectBre Adanacus Hukuruna B Uamuio;

2. mpoBenenue CrorimaBoro cobopa;

3. co3aHue NPUKAa3HONW CHCTEMBI;

4. co3bIB IEPBOTO 3eMCKOro cobopa;

5.

6.

CUTRWNREROOAWN—~

«CrostHue Ha peke Yrpey;
npucoeJuHeHne K MOCKBe 10ro-3anaiHbIX PyCCKUX 3eMeb.

I'pynna A I'pynna b

10. CooTHecuTe COOBITHS U TOBI:
1.1917 r. A) coznanue BpeMeHHOTO IpaBUTEILCTRA;
2. 1918 . B) xordmukT Ha KBX];




CTpyKTypHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OIICHOYHBIC CPE/ICTBA CTpyKTYpHBIH 3JIEMEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIICTCHIIMU POTPaMMEI

3.1922r. B) Hauano nepBoii naTuIeTKN
4.1928 1. I') co3bIB YupenutensHOro coOpaHus
) obpazoBanne CCCP

11. B XV Beke KHSKUI:

1. Amutpwuit (JoHCKOT);

2. Bacwmii |1 (Temnsri);

3. Unax Il (KpacHsrit);

4. Bacwmii 111.

12. Yxaxure coObITHE, Tpousouresaniee 29 anpens 1881 roxa:

1. yupexxnenre KpecTbsHCKOT0 1o3eMesbHOTro OaHka;

2. Bo3oOHOBieHHe CO1032a TPEX UMIIEPATOPOB.

3. m3nanne Manugecra «O He3bI0IEMOCTH CaMOICPIKaBH»;

4. mpunstue [Tonoxenus 006 00s3aTEILHOM BBIKYIIEC KPECThIHCKUX HAJICIIOB.

13. CobbiTHE, Tpou3oIIeniiee panee npyrux B 1917 roay:

1. nogmucanne Huxomaem Il B [IckoBe akta 00 OTpedeHUH OT IPECTONA;

2. otkpeitue IpenmapnaMenTa;

3. mposenenwue [leporo Beepoccuiickoro cre3ga CoBETOB pabOYHX U COINATCKUX JCIMyTAaTOB B
Ilerporpane;

4. Havano «xyeOHBIX OyHTOBY» B [leTporpare;

5. oTMeHa CMepPTHOM Ka3HH Ha (PPOHTE.

14. Ykaxxute BapUaHT OTBETA C [IPABUIBHBIM COOTHOIICHUEM (DAMUIIMU U TO/1a PYKOBOJCTBA CTPAHOI:

1. bpexnes JL.U. A) 1954 .
2. T'op6aues M.C. B) 1966 1.
3. Cranun N.B. B) 1969 r.
4. Xpymes H.C. ) 1974 r.
15. CooTHECHTE UM U TOJ KHSKEHUS
1. Urops A)970T.
2. Biagumup Monomax B) 977 r.
3. Cearocnas | B) 1113 .
4. Spomoinx | 912 .
16. 3anmummre nUQPHI COTITACHO XPOHOJIOTHIECKON TTOCIIEI0BATEIBHOCTH COOBITHI:

1. yupexaenne HenpemeHHOTO coBeTa

2.cpaxxeHHe 10j AycTepiuiem

3. 3akmroueHue THIIB3UTCKOTO MUpa

4. mpeobpaszoBanue «Coro3a craceHus» B «Cor03 0J1aroAeHCTBIS)

5. 3amena Koncrutyrun Lapctsa ITombckoro «OpraHnd4eckuM CTaTyTOM»

17. Pacnipenenure COOBITHS IO MEPUOIAM COTJIACHO XPOHOJIOTHIECKON MOCIEA0BATENHHOCTH:
- B Tpynny A — coObITHSI, CBSI3aHHbIE ¢ npaBieHueM Ilasna |;

- B rpynny b — co0bItusi, cBsizannble ¢ npasienneM Exarepunst |l




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

. U3aHue YKasa 0 3anpelieHuH BBO3a BCEX HHOCTPAHHBIX KHHUT
. n3nanue JKaloBaHHOI IpaMOTHI ABOPSIHCTBY;

. 3allpeT MPOaBaTh KPECThIH 0e3 3eMIIH C ayKITHOHOB,

. Bocctanue E.W. [lyrayesa,

. CEKYJISIpM3aIisl IEPKOBHBIX M MOHACTBIPCKUX 3eMEIb;

1
2
3
4
5
6.3anpeT OTCYTCTBUSI Ha CITy’k0€ IBOPSIH, IPHUITMCAHHBIX K TBAPACHCKHIM ITOJIKaM.

I'pynna A I'pynna b

18. CooTHecuTE COOBITHE U TOL;
1. uznanue Ykasa Ilpesunenta PCOCP o npuocTaHoBIEHUH A) 1990 T.
nesitenbHocTy KIICC Ha Tepputopun Poccun B) 1996 r.
2. mpoBeneHne Be0opoB B CoBet Deneparuu u B) 1989 r.
T'ocynapctBennyro /lymy nepBoro cossliBa ) 1991 r.
3. usopanue M.C. 'op6auea [Ipesunearom CCCP J) 1993 r.
4. mpunsatue Poccun B wiens! Cosera EBpors

19. Opranusanusi, co3iaHHasi paHee ApyTrux:

1. «Coro3 60pb0OBI 32 0CBOOOXKIEHNE PadOUEro Kiaccay;

2. «CeBepHBIi COI03 PYCCKUX pabOdHX»;

3. «3eMJIg ¥ BOJISY,

4. «OcBoOOXKICHAE TPYIa».

20. 3anmmmTe EQPHI COTIACHO XPOHOJIOTHYECKON TTOCIEI0BATEIFHOCTH COOBITHI:

. «JIenoBoe nodoume» Ha Yyackom o3epe;

. CTPOMUTENILCTBO OenokameHHoro MockoBckoro Kpemis;

. kaspkenue Bacunus | [lmutpueBuya;

. kuspkenue Auypest FOpreuya (boromo0ckoro);

5. cve3n kHs3eil B JItoOeue.

A WNBRF

Bnanets

HaBLIKaMI/I BOCHpOI/I3BeI[eHI/Iﬂ OCHOBHBIX
HUCTOPUYECKHUX COOBITHIA, BEIpAXKATh U
000CHOBBIBATH CBOIO MO3UIIHIO IO
BOIPOCAM, KaCaOIIMMCS IIEHHOCTHOTO
OTHOIIICHHS K UCTOPUICCKOMY
MPOIILIOMY

1. IToAroTOBUTH 3CCE MO TEMAM, MOCBSILIEHHBIM TOYKaM OU(ypKauui B HCTOPUH.

B cxatoii hopme omnrcaTh OCHOBHBIE LIENU U 3a/1a4 TEMbI, OTPa3uTh HanboJiee CyIeCTBeHHbIE (DaKThI 1
BBISIBJICHHbIE 3aKOHOMEPHOCTH PabOTBhI; CJIEI0BATH XPOHOJIOTHU UCTOPUUECKHX coObITHH. KpaTko
UCIIOJIb30BaTh OCHOBHBIE OIPE/ICICHUS U HCTOPUYECKYIO TepMUHONIOTHI0. OOHAapYKHUBATh IPUYHUHHO-
CJICZICTBEHHBIE CBSI3U U UCIIOJIb30BaTh IPUHIUI UCTOPU3MA B XapaKTEPUCTUKE COLIUATBHBIX SIBICHUN.
TexcT 1oymKeH ObITh CBSI3HBIM; CTUIIb M3JIOKEHHUS] KOMIIAKTHBIM M JMHAMHWYHBIM. TeKCT 10JDKeH ObITh
JIAKOHWYEH ¥ TOYEH, CBOOO/IEH OT BTOPOCTETIEHHBIX JeTaleH, JIMIHUX c10B. CyMMHpOBATh MPEAEIEHO
TOYHO U MH(OPMATHBHO HanboJiee BAXKHBIE PE3YIIbTAaThl paOOTHI

2. Boipa3zuTe u 000cHYiiTe CBOI0 MO3ULMIO 110 NMPOOJEMHBIM BONPOCAM HCTOPHYECKOT0 Pa3BUTHSA
Poccun:

2.1 Touku 3peHUs MO BOTPOCY O MPOUCXOKACHUH JPEeBHEPYCCKOTO TOCYAapCTBa:

A) JIpeBHEpyCcCKOE rocy1apcTBO BOHUKIIO B PE3yNIbTaTe CKIABIBAHMUS BHYTPEHHUX MTPEAIOCHIIOK:




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

pa3BHUTHE 00IIECTBA, COIMAIBHBIX U XO3IHCTBEHHBIX CIBHIOB.

B) 'ocynapcTBeHHOCTH ObLIa IpHHECeHa Ha Pych u3BHe.

VYKakuTe, Kak Ha3bIBAIOTCS 9TH TEOPHH, HA30BUTE NX CTOPOHHHUKOB. Kakast 13 Ha3BaHHBIX TOUEK 3PEHHS
BaM IIPEACTABIIETCS OOJIee MPEAIOUTHTENRHOH 1 yoenuTensHoi. [IpuBenure He MeHee Tpex (PakToB,
MIOJI0’KEHUH, KOTOPBIE MOTYT CIIYKUTh apI'YMEHTaMH, MOATBEPKIAIONINMI H30paHHYIO BaMH TOUKY
3peHusl.

2.2 B uyem Brl BUIUTE MOJOKHUTENBHBIC U OTPUIATEIBHBIE CTOPOHBI MOJIUTHIECKOH pa3apoOIeHHOCTH
Pycu?

2.3 B ucropuorpaduu olieHKa MOHI0J0-TaTapCKOTO Ura HeoJHO3HaYHa. Ha30BUTE pa3Hble TOYKH 3pSHUS
Ha ero BJIMsSHUE Ha Pa3BUTHE pyccKoro rocynapcrsa. Kakas uz Hux Bam kaxercs: 6oiee 000CHOBaHHO#?
[Touemy?

2.4 Kaxosa onenka CmyTsI B ucropuorpapuun? Kakas nz Hux Bam xaxxercs 6oiee 000CHOBaHHON?
IHouemy?

2.5 NBan I'po3usIiit — pedopmarop Poccnu mim cymacmenmmii Tupan? MOXKHO JTH Ha3BaTh ONPHYHIHY
pedopmoii? Uem oHa OTIIMIAETCs OT BeeX APYrux npeodpazoBanmii isana IV?B gem Brl Bugute
HECOOTBETCTBHE MEKAY pedopmamu ViBaHa ['pO3HOTO U IUIAYEBHBIM COCTOSIHUEM POCCHM K KOHILY €ro
apCTBOBAHUS?

2.6 B oreHKe MpeanockUIOK NETPOBCKUX pedopM B TUTEPAType CYIIECTBYET JJBE OCHOBHBIEC TOUKH
3peHusl.

1). IleTp HapymImI €CTECTBEHHBIN X0 PYCCKOM HCTOPHH, HCKYCCTBEHHO NPUBHECS €BpOIEHCcKHe
00pas3Ipl B 5KOHOMHUKY, MOJIUTHKY, KYJIBTYDY.

2). IIpeoOpazoBanus OBLTH MOATOTOBIEHB! BCEM NPEIIIECTBYIONINM X0J0M HCTOPHYECKOTO PAa3BUTHS
CTpaHbl ¥ HE 03HAYa M PaJUKaIBHOTO PAa3phiBa C MPOLUIBIM, a JHIIb YCKOPHIIU IIPOLECCH], HAYaBIIHECS
B XVII B.

Kakas u3 HuX sBisieTcs 6onee 000cHOBaHHOM ¢ Bameit Touku 3penns? CBoii BRIBOA apryMEHTHPYHUTE.

2.7 B oreHKe ucTopudeckoro 3HadeHuss KpecTesaHCKOM BOMHBI o pensoauteasctBoM E. [lyrauesa
CYHIECTBYIOT JIBA MOJIAPHBIX MHCHUA.

1). KimaccoBast 60ps0a KpecThIHCTBA - 3TO (PAKTOP CONMATBHOTO Iporpecca B peoJaTbHOM 00IIeCTBE.
ConmanbHas akTHBHOCTH KPECThSH COACHCTBOBANA Oyp>Kya3HOMY Pa3BHTHIO 00IIECTBA

2). KpecThsiHCKas BOITHA, M3HAYAIBHO OOpeUeHHAas Ha Heyaauy, OTIYTHYJIA POCCUHCKHUX peopMaTopoB
1 YCHJIMIJIAa TIO3UIINU KOHCEPBATOPOB. DTO HA JOITHE TOABI 3aTOPMO3MIIO COIMATBHO-3KOHOMUYIECKOE
pa3BHUTHE CTPaHBI, CIIOCOOCTBOBAJIO TEH/ICHIIMY K YCTAaHOBJICHUIO BOCHHO-TIOJIUIEHCKOTO PEXXUMa B
Poccun.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

Kakas u3 oneHok, Ha Bair B3risiz, siBiseTcst 0oiee 000CHOBaHHOMN?

2.8 Vcropuk A. MHHaKOB CUHTAET, YTOBBICTYIICHUE JK€ IEKaOPHUCTOB HE TOIBKO HE IIOCTIOCOOCTBOBAIIO
MIPOBEACHUIO pehOopM TI0 KPECTHTHCKOMY BOIIPOCY, HO, HAIIPOTHB, 3amemtmio ee: «mmeparop [1aser I
CTaJ 00Jer4aTh MOJ0KEeHNE KPECThsH; B IIpaBiIeHne AJekcanpa | yrnpa3aHeHne KpemoCcTHOM
3aBHCHMOCTH IIHPOKO 00CYKIAIOCh Ha BhIcOYaiiieM ypoBHe. [locire cobprTrii Ha CeHaTCKON TuTomanu
paboTa HaJl MPOEKTaMH II0 OTMEHE KPETMIOCTHOTO MpaBa OblIa MpeeNbHO 3aceKpedeHa. JlekaOpucTsl
OCJIOKHWJIM JaHHBIH MPOIECC U CYIIECTBEHHO 3aTOPMO3HIIH €T0, IOCKONBKY PyCCKas TOCyIapCTBEHHas,
camoiep>kaBHasl BIIaCTh C 3TOTO MOMEHTA BBIHYK/JIeHa ObUIa IeHCTBOBATh KpaiiHe OCTOPOXKHOY.

Kax BbI oTHOCHTECH K TaKOU TOUKE 3peHus?

2.9B oTeuecTBEHHOH HCTOPUYECKOM JINTEPAType €CTh HECKOJIBKO TOYEK 3pEHHUS Ha XapaKkTep 1
pe3ynbTaThl U3MEHEHU, IPOU30LIEIINX B POCCUIICKOM rOCy1apCcTBe B X0/1€ IIEPBOM PYCCKOM
pesomorn 1905 — 1907 rr. HazoBuTe 5T TOUKM 3peHHs, Kakas U3 HuX Bam kaxetcs Ooiee
obocHoBanHOI? [Touemy?

2.10 KakoBBI HOCTIXECHHE M TIPOOIIEMBI IIepHoIa TIepecTpoiiku ¢ Bamieit Touku 3peHus?

2.11 Yro siBAsieTCs I1aBHBIM HallMOHAIbHBIM puopuTeToM Poccuu Ha coBpeMeHHOM 3Ttane ¢ Bamei
ToukH 3peHusi? CBoit 0TBeT 000CHYITE.

3HaTh

OcHoBHBIE PHUITOCOPCKHE KATErOpuH 1
crenudrKy X HOHUMaHUS B Pa3IMIHbIX
HUCTOPUYECKUX TUTAX GrIocoduu u
ABTOPCKUX MOJAX0daX. OcHOBHbBIE
HarpasjeHust puiocoduu u paznnans
(humocopCKUX MKOI B KOHTEKCTE
HUCTOPUH. OcCHOBHEIE HalpaBJICHUA U
pobIeMaTHKy COBPEMEHHOM
¢unocodpun.

[lepeyens TeopeTHYECKHX BOMPOCOB K IK3AMEHY:

1. YenoBek 1 MHp Kak JIB€ YHUKAIbHBIE ccTeMbl. Dritocodckuii cpe3 mpoOIeMbl 4eIoBeKa B €ro
MHPOBO33PEHUYECKUX XaPaKTEPUCTHUKAX.

2. BerTuitHOCTH MHpa Kak OCHOBA JIOTHKH €TI0 IIOHMMaHUsI.

3. Penurust kak penieHne BeYHBIX BOIIPOCOB ObITHs. [IpobiieMa cOOTHOLICHHS YHUKAIBLHOTO,
€MHUYHOTO U TTOBTOPSIONIETOCS, O0IIEro.

4. DK3UCTEHIHS U ObITHE YeloBeKa.

5. Pa3yMHOCTH YeioBeKa 1 OCHOBHbIC (hrustocodcekue mpobieMbr. KOHEYHOCTD CyIIECTBOBAHUS U
mpobiemMa GeccMepTHs Ty,

6. Crenmrka cormocTaBiIeHUs CO3epUATENFHON, MaTEPHATMCTHYECKOHN, HICAICTHICCKON N HAYIHOM
KapTHH MHpa

7. BO3HUKHOBEHHUE JHAIEKTHUECKOM POOIeMBbl pa3BUTHS U3 METAQU3NIECKOT0 IIOHUMaHUs MUDA.

8. Oco0eHHOCTH TPOCTPAaHCTBEHHO-BPEMEHHOTO U3MEPEHNS YeJIOBEKA M KPU3UC I'yMaHHU3Ma.

9. Ilo3Hauue Kak IIyTh ABMKCHUA K HICTUHE U OCHOBA OPUECHTALIUU B MUPE.

10. YenoBek kak nmpousBosiiiee cyiecTBo. OCOOEHHOCTH OOBEKTUBHBIX 3aKOHOB Pa3BUTHS Ye-JIOBEKA.
11. EcrecTBeHHas npupoja co3Hanus. MaeansHoe kak popma HHPOPMAITMOHHOTO OTPaKEHUSI.

12. Paznmnune eBponeI‘/’choro 1 BOCTOYHOT'O MCHTAJIMTETA KaK OCHOBA PAa3HBIX HUBUJIN3AaIIMOH-HBIX
NyTeH.

13. ®enomen Pobun3ona, Mayriu u mpobieMa conuanbHoro. O0IiecTso.

Odunocodus
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CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU OpPOrpaMMBl
14. Dxonornyeckre pucku riaodaau3npoBaHHoro Mupa. ConuanbHble PUCKM KOMMYHUKAIIMOH-HOTO
obuiecTsa.
15. IIpo6memMbI COOTHOIICHHUS KYIbTYPhI U IIMBIIIH3AIHH.
16. CybOcTaHInOHAIRHOCTD KakK MpobieMa IpeaeabHOCTH MUpa. MHOrooOpasue moaX0I0B K aHAIN3Y
LETOCTHOCTH MHPA.
YMeTb PackpbIBaTh cMBICI BBIIBUIaeMbIX uziell, | [IpuMepHbIe NpaKTHYECKHE 3a1aHHs JJIs IK3aMeHAa:

KOPPEKTHO BBIPAXATh U
apryMEHTHUPOBAHHO OOOCHOBHIBAThH
MOJIO’KEHU S IPEeIMETHON 00J1acTH
3HaHus. [IpeacraBiasTe paccmaTpuBae-
Mble unocodekue npodiaemsl B
pa3BUTHUU.

CpaBHuBaTh pasnuuHble puiiocodekue
KOHIICIIIINK 10 KOHKPETHOU mpoobiieme.
YMeTb OTMETUTB NPAKTHYECKYIO
[EHHOCTb OIPeNIeNICHHBIX QUI0CO(CKHX
TIOJIOXKEHHH U BBISBUTH OCHOBAHHUS Ha
KOTOPBIX cTpouTcs pumocodekas
KOHIICTILIUSI WITH CHCTEMa

[IpounTaiite 1 NPOKOMMEHTUPYITE BHICKA3bIBAHUS, arPYMEHTUPYHTE CBOM OTBET.

1. «/3 HUYero HUYTO HE MOXKET BOSHUKHYTh, HU OJIHA BEI[b HE MOXET IIPEBPATUTHCS B HUUTO»
(Iemokput). CTagkuBaeTcs Jii COBPEMEHHBIN YeIOBEK ¢ Mmpooiemoii Opitus? Obnagaet iu
BUPTYaJILHOCTb ObITHEM?

2. AOcomoTHOE OOJIBIIMHCTBO HCTOPUKOB CUMTACT, UTO MpucoeauHenne Hosropoaa k Moc-koBCKoit
Pycu ABIsII0CH IPOTPECCUBHBIM SIBICHHEM: CO3/1aBaJIOCh EHTPATM30BAHHOE PYCCKOE TOCYAApCTBO, U
BCE CIIaBSHCKHE 3eMJIM Hal0 ObII0 00beqMHNTE. C 3TUM MOXHO corjiacutscs. Ho Belb 0THOBpPEMEHHO C
TeM ObUIa MOXOPOHEHA PECIyOIMKaHCKast MOAETh PaBJICHNs — BaK-HEHIIee JeMOKPaTHIECKOe
JOCTHXEHHE B PYCCKHUX KHSDKECTBAX U 3eMJIIX. Kak cooTHOCHTCS 00IIee M YHHKAIBHOE B KH3HU
COBPEMEHHOT'0 YeJIoBeKa?

3. «YT0OBI HE TOBOPHIIN TIECCUMHCTBI, 3eMJISI BCE )K€ COBEPIIEHHO MTPEKPACHa, a MOJI JIYHOI0 M IIPOCTO
HenioBTopuMay (M.Bynrakos). Pazym — 3To Benmyaiiniee 61aro mwin Belnndaniiee mpo-KIsITHE dyemoBeka?
4. «Beskxuit TpyASIINIACS HAXOIUTCS B COCTOSTHUY BOIHEI ¢ Maccoil 1 HeOJIaroxenareieH K Hel B CHITy
JIMYHOTO MHTepeca. Bpau jkenaeT CBOMM corpakaaHaM J00pbIX JMXOPaIoK, a IIOBEPEeH-HbII J00PhIX
TSDKO B KOXKI0H ceMbe. APXUTEKTOPY Hy)KeH JI00pbIil oxkap, KOTOPbIi MpeBpa-TuJiI Obl B HeTell 100pyio
4acTh TOPOJIA, a CTEKOJIBIIHK XKeJIaeT JoOporo rpaaa, KOTOPhIHA pa3-6mi Ob1 Bee cTekia. [TopTHOIA,
CaIlO’KHUK JKeJIafoT MyOJIMKe TOIBKO MaTepPHil HEMPOUYHOH OKpa-CKH M 00YBH U3 IUIOXO0H KOXKHU C TeM,
4TOOBI M3 U3HAIIMBAIM BTpOe 0oJbliie, paau Os1ara Top-rorim» (I1L.Dypre) O kakoii 00IIEeCTBEHO-
9KOHOMUUECKO# (hopmaruu unet peub? M3MeHHIHCh JIM HaMepEeHUsi COBPEeMEeHHOT0 uenoBeka? Uem
BBI3BAaHBI 3TH HAMEPEHUSI — «TypHOI» IIPUPOION UesIOBEKA M 0ObEKTUBHBIMHU 3aKOHAMH HCTOPUH?

5. «XpoMoii CITyTHHK MOKET 000THATh CKaKyHa Ha JIOIIaIH, ecid 3HaeT Kyaa uaru» (@.bakon) Uro sto
o3Havaer? Kakue npobieMbl B )KU3HH COBPEMEHHOT'O YeJIOBEKA BO3HUKAIOT ITPH ONpe-/eJICHUN TAaKOTO
nyTu?

6. «Ecnu Ob1 MaTepust Hee ObuIa OBl BEYHOM, 1aBHO OBl BECh CYIIECTBYIOUIMH MUD COBEPIIEHHO B HUUTO
npeBpatuics (cropatoT aposa)» (Jlykpeunit Kap). CBoO6oaeH 11 COBpeMEHHBIH 4elI0-BeK OT
cyOctanm? MoXeT JIn He3HaHUE O €€ CYIIECTBOBAHNH CIYXHUTh apI'yMEHTOM €€ He-HY>KHOCTH?

7. «HOTMA MyYIIHi CTIOCO0 MOTYOHUTH YeJIOBEKa — 3TO MPEAOCTABUTH EMY CAMOMY BBIOPATh CybOY»
(M. Bynrakos). B uem cio’kHOCTH CBOOO/IBI JI1 COBPEMEHHOTO YeJI0BeKa?

8. «3nanue ecTb TONBKO MyTh K cuiie» (T.I'006¢). B yem cuna dunocodekoro 3nanms?
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3IEMEHT 00pa3oBaTeNbHOM
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Bnaners Hasbikamu paboTsl ¢ ¢puitocodckumu IIpuMepHbIii nepedeHb TeM NUCBMEHHBIX HHAMBHIYAJIbLHBIX 3aJaHUi (3cce):

MCTOYHHMKAaMH U KPUTHYECKOU
JIUTEPATYPOIL.

[Ipremamu noncka, CHCTEMaTH3aIAN 1
cBOOOTHOTO M3IOXKeHUs prmocodcekoro
Marepuana U METOAaMH CPaBHEHUS

¢unocockux naen, KOHIEIHH 1 ATI0X.

Criocob6amMu 060CHOBaHUS PEIICHHS
(MHAYKLYA, ASTYKIUS, 10 aHAJIOTHH)
npoGieMHo# cutyanuu. Bragets
HABBIKAMU BBIPAKCHHS U 0OOCHOBaHUS
COOCTBEHHOH IO3UIINU OTHOCUTEIBHO
COBPEMEHHBIX COIIMOTYMaHUTAPHBIX
npo0JieM U KOHKPETHBIX (Qritocodckux
MO3ULUI

. OTHO1IEHUE K OBITHIO COBPEMEHHOTO YEJIOBEKA.

. Ponb sammcTemMonoruu B )KM3HU COBPEMEHHOTO UEJIOBEKA.

. Boripocs! 3THKH B J€ATEIBHOCTH COBPEMEHHOTO YETIOBEKA.

. Pors pumocodum B coBpeMeHHOM 00IIIECTBE

. Codpuctuka B COBpeMEHHOM MHpE.

. Uneanusm IlnaToHa B COBpEMEHHOM MHUPOBO33PEHHH.

. Teneosnoruss ApucTorensi B COBpEMEHHON TEOPUU PA3BUTHA.

. IIpuHIUNBI cTOUIIM3MA B )KU3HU COBPEMEHHOTO YeJIOBEKa.

. IIpuHIUIBI SUHKypen3Ma B )KU3HU COBPEMEHHOI'0 YeJIOBeKa.

. IIpyHIUIBI CKENITUIIM3MA B )KU3HU COBPEMEHHOTO YeJIOBEKA.

. Bepa u pazym B MHpOBO33pEHHH COBPEMEHHOTO YEJIOBEKA.

. [Tpunun «oputeel OKKaMa» B COBpeMeHHOH (uitocodun 1 Hayke.

. 'enoHM3M Kak OCHOBa COBPEMEHHOI'O0 MHPOBO33PEHHUS.

. Ko ynmancTBo 1 MHANBHAYAIH3M.

. ©unocodus OyanuzMa u 00IecTBO MOTPeOICHUS.

. Panimonanusm u 31paBbIi CMBICT B TIOBEJICHUH COBPEMEHHOTO YEJIOBEKA.
. Nmen nparmaTu3ma u yTHIANTapu3Ma B COBPEMEHHOM OOIIECTBE.

. Brusiame pycckoit punocodun Ha pa3zBUTHE POCCHHCKOTO MEHTAINTETA.
. Bousinue uaeit sx3ucTeHIMann3Ma Ha pa3BUTHE COBPEMEHHOTO YEJIOBEKa.
. ParmonansHast ¥ MppannoHanbHas COCTABISIONINE TIOBEICHUS COBPEMEHHOTO Ue-I0BeKa.
. MHTYM1IMA 1 31paBblil CMBICI B YCIOBUSAX IIOCTMOJIEPHA.

. CB00O/Ia M OTBETCTBEHHOCTh JIMYHOCTH.

. [IpoGiema venoBeka B COBpEMEHHOM OOIIIECTBE.

. IIpoGniema onpeieneHnst CMbICIIa )KU3HH.

. CMBICII CyIIIeCTBOBAHHS YEIOBEKA.

. OTrdeckue mpo0IeMbl pa3BUTHS HAYKN M TEXHUKH.

. [IpoGiiema caMoakTyaIM3alny YeJIoBeKa B 00IIecTBE OTPeOIeHNSI.

. CoumanbHble TPOOIEMBI Pa3BUTHS HAYKH U TEXHUKH.

. [IpoGiema pa3BUTHS U UCTIONB30BaHMS TEXHOJIOTHH.

. CoumanbHO€E ¥ OHOJIOTHYECKOE BPEMS KU3HHU YeJIOBEKa.

. Konmenus ycriexa B COBpeMEHHOM OOIIIECTBE.

. KynbTypa u nusnnmsanus.

. loBepue 1 COTPYAHUIECTBO B COBPEMEHHOM OOIIIECTBE.

. Mu}OI0THIHOCTE MUPOBO33PEHHUSI COBPEMEHHOTO YeJIOBEKA.

. Pone mopsaka u xaoca B )KM3HH COBPEMEHHOT'O YEJIOBEKa.

. OHTOJIOTHS COBPEMEHHOTO YeIOBEKa.

. OIUCTEMOJIOTHS COBPEMEHHOT'O YENIOBEKA.

. JTHKa COBPEMEHHOT'0 YeJIOBEKa.
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39. AKCHOIOTHsI COBPEMEHHOT0 00I1IeCTRa.
40. TIIpobnema eHOMECHA HHHOBAIIUH.

3HaTh

0COOEHHOCTH HCTOPHYECKOTo Iporiecca,
€ro 3Tarbl 1 YIaCTHHKOB; OCHOBHYIO
(rnocockyro MpodIIeMaTHKY;

OCHOBHBbIE HaIPaBJICHU, IPOOJIEMBI , TEOPHU U METO/IbI (PHUIOCOPCKOTO MOAX0/a B METAJUTypPT UM
YEePHBIX METAJIIOB, COJIepKaHHe COBPEMEHHBIX (PHIOCO(CKUX TUCKYCCHH 10 pobiieMam
OOILECTBEHHOT'O Pa3BUTHUS

PesynbraTel m3y4eHus oH-IaiH KypcoB «DPumocous 1 HCTOPHS HAYKH U TeXHUKM» «[loTeHmansHbIe
TEUYEHUS JKUJKOCTH

[IpumepHBIii nepeueHb BOIPOCOB K 3a4ETy

. Bupl ra3000pa3HBIX MaTepHalioB, IPUMEHICMBIX B METAJLTyPTUH.

. Buzpl )xuakux MatepuanoB, IPUMEHSIEMBIX B METAJUTYPTUU.

. CTpoeHue U CBOICTBA YYT'yHOB.

. CTpoeHue u CBOMCTBA CTaJICH.

. CxeMbl B3aMOJICHCTBUS )KUIKOCTEH U Ta30B B METAJUTYPTHH.

. IloHsTHE CINIOITHOCTH KUJKOW CPEAbl.

. CxuMaeMble U HEC)KMMAaEMBIE JKHUOKOCTH.

NN 01~ W~

YMmerh

MOJIb30BATHCS 3HAHUSAMHE B
npodeccHoHaNBHOM JeaTeIbHOCTH (B
TOM YHCIIE JJISl OCO3HAHUSI COLUATBHOM
3HAYUMOCTH)

UCIIOJIb30BaTh MOJOKEHHS M KaTeropuu Gpuinocoduu JUist OLEHUBAHUS U aHAJIN3a Pa3JInuHbIX
COLMAIbHBIX TCHACHIHH, (DAaKTOB M SBJICHUH, HEOOXOAUMOCTH OTPACIH YEPHOH METAJLTYpIUH B
obmiecTBe

[IpuMepHBIi nepedeHb BOIPOCOB K 3a4ETy

. Buzet ra3000pa3HbIX MaTepHaioB, IPUMEHSIEMBIX B METAJUTYpPTHH.

. Bugsl )kuakux MaTepuanoB, IPUMEHSAEMBIX B METAIUTypPIHU.

. CTpoeHue u cBOMCTBa YYyTyHOB.

. CTpoeHue u cBOMCTBa CTaJIEH.

. CxeMbl B3aIMOJAEHCTBHS KHUJIKOCTEN U ra30B B METAJLTypIUU.

. IloHsITHE CTNIONIHOCTH KUJKOW CPEbl.

. Cx1MaeMble ¥ HeC)KUMaeMble KHUJIKOCTH.

N ks W~

Bnagers

HaBbIKaMHU aHAJIN3a TCKCTOB, UMCHOIIINX
¢dunocodckoe conepxanme

aHaJU3 TEKCTOB, CTaTel, KOHCIIEKTOB

1. 'azoguHamMuyecKue mapaMeTpsl JO03BYKOBOM ra30BOM CTPYH MPHU UCTEUEHHUH T'a3a depes
CYXXMBAIOILEECS WM HUINHIPUYECKOE COILIO B Ta30BYIO CPENY € 3aJaHHBIMU JIaBICHUEM U
TEMIIEPATYPOHL.

2. N'a3oguHammIgecKue mapaMeTphl CBEPX3BYKOBOI ra30BOM CTPYH NP UCTEUCHNUH Ta3a 4epe3 COILIO0
JlaBasisi, pabOTAIOIIETO B PACIETHOM PEXHME, B TA30BYIO CPEAY C 3a/laHHBIMU JABJICHUEM U
TeMIIepaTypou.

3. Onpenenenue pa3MepoB U YHUCHIA HUIMHIPUUECKUX COMEN sl T0Ja4y MHEPTHBIX ra30B C 3aJaHHOU
yI€NbHOM HHTEHCUBHOCTBIO CHU3Y B CTAJICINIABUIIBHYIO BaHHY U3BECTHOI BMECTUMOCTH IIPH PA3IUUHBIX
napamMeTpax AyTbsl B IEXOBOW MarucTpau.

4. Onpenenenue riryOMHBI IPOHUKHOBEHUS B METAJLT KUCJIOPOAHON CTPYH, HCTEKAIOIIEH U3 coruia
JlaBauist pypMBI UUTsE IOAAYH AYThSI CBEPXY C 331aHHOM yIeIbHOM MHTEHCHBHOCTBIO IpH padoTe coruia B
PAaCUETHOM pEKHME.

I'mnpo- u
a’3pOJUHAMUKA B
METaJLIypruu




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM

KOMIIETCHIIMU POTPaMMBbI
5. 'azoanHaMu4ecKue mapaMeTphl CBEPX3BYKOBOM ra30B0il CTpyH MPU UCTEUEHUH ra3a uepes COIio
JlaBauisi, paboTaroLIero B HEPACUETHOM PEXUME.
6. OmpenerneHue pa3MepoB U 9rciia coren JlaBans KHCIOpOIHOH (GypMBI IJIs TOJaYH JyThsI CBEPXY C
3aJ]aHHOH yZIeNIbHOI HHTEHCHBHOCTBIO B CTAJICIUIABUIIBHYIO BaHHY N3BECTHOH BMECTHMOCTH IIPH
Pa3INYHBIX apaMeTPax AyThsl B IIEXOBOWH MaruCTpali.

OK-2 — cioco0HOCTBHI0 HCNOJIb30BATH OCHOBBI JKOHOMUHYECKHX 3HAHUI MpH oneHKe YIPPeKTHBHOCTH Pe3yIbTATOB JeATeJbLHOCTH B Pa3JHYHBIX chepax

3Hath IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy: OKOHOMHKA

—  OCHOBHBIE TEPMMHBI, OIIPEIEICHHUS,
SKOHOMHYECKHE 3aKOHBI U
B3alMO3aBUCUMOCTHY Ha YPOBHE
SKOHOMMKH B LIEJIOM U HA YPOBHE
OT/AEJIBHOTO MPEANPUATHS;

—  METOJbl UCCIIEJOBAHUS
SKOHOMUYECKHX OTHOILIEHUHA Ha YPOBHE
SKOHOMUKH B 1I€JIOM U Ha YPOBHE
OT/AEJIBHOTO MPEANPUATHUS;

—  METOJUKH pacyeTa BaXXHEHUIIuX
9KOHOMHUYECKHX MOKa3aTesel U

K03 PHUINECHTOB Ha YPOBHE SKOHOMUKH B
LIEJIOM U Ha YPOBHE OTIEIBHOTO
MpeanpUsITHS;

—  TEOpPETHYECKUE MPUHLHUIIBI
BBIPa0OTKH SKOHOMHUYECKOH MOJUTUKH Ha
YPOBHE I'OCYy1apCTBa U Ha YPOBHE
OT/CJIBHOTO MPEAIPUATHSI.

OrnpesieneHne YKOHOMUKH, OCHOBHBIE TIOHATHS U ONPEACICHHUS.

daxTOpHI IPOU3BOJICTBRA.

CTpyKTypa 3KOHOMHKH.

I'paHuIbl MPOU3BOACTBEHHBIX BO3MOYKHOCTEH 00IIECTBA.

Cnpoc u npeuioxenue. PapHoBecHas 11eHa. ['ocyiapcTBeHHOE BMEIIATENBCTBO B PHIHOUHOE
LIEHOOOpa30BaHUe U €ro OPMBIL.

OIIacTHYHOCTH CIIPOCA U MPEATOKEHUS.

OCHOBBI OTPEOUTETHCKOTO OBE/ICHHSI.

OCHOBBI TeOpUH MPOKU3BOACTBA. [Ipon3BoACTBEHHAS (DYHKIUSL.

W3ep>xku mpon3BOACTBA: MOHATHE, BUIBL. Bripyuka. [IpuOsuts. PeHTabCIBHOCTD.
OrnpezieneHue 1eHb! 1 00beMa IPOU3BOJICTBA.

PrIHOK pecypcoB: 0COOEHHOCTH MX 9KOHOMHYECKOTO aHAIH3a.

OcoOEHHOCTH PBIHKA COBEPLICHHONW KOHKYPEHIIHH.

Tpu THIIA PEIHKOB HECOBEPIICHHON KOHKYPEHIIMH. AHTHMOHOIOJIBEHOE PEryJIHpOBaHHE.
Cucrema HanroHabHBIX cueToB (CHC) kak croco6 eTMHO00pa3HOro O MUCAHHS Pa3IMYHBIX CTOPOH
MaKpOIKOHOMHKH.

OCHOBHBIE MaKPOOKOHOMHYECKHUE ITOKA3ATEIH.

COBOKYIHBIH CIIPOC, COBOKYITHOE IPEIOKEHHUE.

Mopenu Makpo3KOHOMHYECKOTO PAaBHOBECHS.

[uxiimueckoe pa3BUTHE IKOHOMHKH.

WHmsms: CymHOCTE, OLICHKA, NPHYMHBI BOSHUKHOBEHHS, (POPMBI, COLHAILHO-9KOHOMUYECKUE
NOCHEACTBHA. AHTHUHQIIHUOHHOE PEryInpOBaHHe.

Bespaboruna: cynHocTs, (hOpMBI, OLICHKA.

duHaHCcOBas cucteMa U (pUHAHCOBAs MMOJUTHKA rocyaapcTBa. Hanorn: cynHocTts, GyHKIUH.
KpenutHo-nenexHas cucremMa rocyapcTsa. TeopeTHueckre OCHOBBI KPeINTHO-IEHEKHOM MTOJIUTHKH.

[pennpusitue B perHouHO# cpene. Kitacendukanus npeanpusatiid. PopMbel 00beAMHEHUS TPEATTPUATHH.

OCHOBHBIC CpeacCTBa NMPpECANPUATHUA. COCTaB 1 BUABI OCHOBHBIX CPCJICTB. OHCHKa 1 Y4€T OCHOBHBIX
CpEICTB.

W3HOC 1 amopTu3aIys OCHOBHBIX cpeacTB. HopMbl amoptuzamn. CriocoOsI HAUMCIICHHST aMOPTH3AINH.

TlokazaTenn 3(1)(1)CKTI/IBHOCTI/I HCIIOJIb30BAHUA OCHOBHBIX CPEJACTB MPCANIPUATUA U ITYTHU UX IMOBBIIICHU.
Ob6opotHeIe cpeacTBa. COCTaB M CTPYKTYypa OOOPOTHBIX CPEICTB MPEANPHUSITHS.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

[MokazaTenu 3ppeKTHBHOCTH HCTIONB30BAHHS OOOPOTHBIX CPEACTB U IYTH YCKOPEHUS UX
000pavYNBACMOCTH.

TpynoBele pecypchl IPEANPHUATHS: KOJTMIECTBCHHAS U KAaUE€CTBEHHAS XapaKTEPHUCTHKA.

®onpsl pabouero BpeMeHH. [lokazaTenn UX UCIOIH30BAHUS

INokazaTenu 3¢ peKTHBHOCTH NCTIONB30BAHMS TPYIOBBIX pecypcoB. IIpon3BoguTenEHOCTS Tpya.
Omnara Tpyza Ha IPEANPHUATHH: CYIIHOCTD, pyHKIHNH. CHCTEMBI CIETBHON 1 TOBPEMEHHON OILIATHI
Tpyza.

Pacxozp! 1 3aTpatThl NpeIpUATH. DKOHOMUYECKHE 3JIEMEHTHI 3aTPaT M KalbKyISIMOHHBIE CTAThH.
Pacxonp! 1 3arpatsl npenupustys. [IoCcTOsIHHBIE U IEPEMEHHBIE, PSMbIE U KOCBEHHBIE, OCHOBHBIC
HaKJIaHBIC 3aTPaThl.

CebecToMMOCTh MPOIYKLUK NPEANIPUATHS U CTPYKTYpa 3arpar. KajpkynupoBanue cebecTonMOCTH
MIPOYKLIUH NPEATPUSITHS.

ens! u neHooOpazoBanue Ha npeAnpusTuu. CocTaB U CTPYKTypa IEHBI.

[TpuObLIL Kak OCHOBHOM MMOKa3aTelb NeSITeIbHOCTH IPEIPUITHS. BUIbI MPUOBUTH U METOABI ee
pacyera.

PentabenbHOCTD IPOAYKIMH U 00IIasi peHTa0eIbHOCTh MPEANPHATH: TOKA3aTeIH U ITyTH UX
TIOBBIIICHUS.

Touxa 6e3yOBITOYHOCTH U 3arac (PUHAHCOBON MPOYHOCTH.

OCHOBHBIE 5KOHOMUYECKHE IIKOJIBI

3aganus B TecTOBOM (popMe «BBLIOOP OTHOTO OTBETA U3 MPeIJI0KEHHBIX).

3ananue | (ykaxute OJUH BapHaHT OTBETA).

HeB0o3MOXKHOCTh yIOBIETBOPEHHUS MTOTPEOHOCTEHN BCEX WICHOB 00IIECTBa OJTHOBPEMEHHO H B MTOJIHOM
o0beMe orpeiesIsieTCsl B 3KOHOMHYECKOM TEOPHH KaK ...

BapuaHnTb! 0OTBETOB:

1) orpaHUYEHHOCTH PECYPCOB

2) 4pe3MepHOCTh OTpeOHOCTEH

3) JOMHHHpPOBaHHE NCEBIONOTPEOHOCTEH

4) oTCYTCTBHE IPUPOIHBIX PECYPCOB

3aganue 2 (YKa)XuTe OJMH BapHAHT OTBETA).

Hcxonnoii cragueit mpormecca 00mEecTBEHHOTO BOCTIPOM3BOICTBA SBISIETCS ...

BapuaHTs! 0TBETOB:

1) nmpon3BoACTBO

2) pacrpezenenue

3) oOmenH

4) motpebenue

3ananue 3 (yKaXUTe OJUH BapHaHT OTBETA).

B3anMoCBsI3p 5KOHOMUYECKUX HHTEPECOB IPOJIABIOB U MOKyTaTeNeii 00ecreunBaeTCs BEIIOJHEHHEM
PBIHKOM GyHKIMN.

BapuaHTh! 0TBETOB:




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

1) nocpenanueckon

2) CTUMYIUPYIOIIECH

3) nenoobpasyromieit

4) uHpOPMAITMOHHO

3ananue 4 (yka)XuTe OJUH BapHaHT OTBETA).

PrrHOYHBIE Oapbepbl Ha PHIHKE COBEPIICHHOW KOHKYPSHLHH ...
BapuaHTbl 0TBETOB:

1) orcyrcTBYIOT

2) HU3KHE

3) BBICOKHE

4) HenpeoJ0TUMBbIE

3amanue 5 (yKakuTe OJIMH BapUaHT OTBETA).

K ¢usnueckomy Kamuraixy OTHOCSTCS ...

BapuaHTs! OTBETOB:

1) 31aHus, COOPYKEHUS, MAIIMHBI K 000pYIOBaHUE

2) ICHEXHBIE CPENICTBA, aKIIUH, OOIUTaluH

3) mpenMeTsl Tpya, KOTOPBIe paHee He MOoIBeprajiuch o0padboTke
4) HeMaTepualbHbIe aKTUBBI (TOPrOBbIC MAPKH, ITATEHTHI U JP.)
3ananue 6 (YKaKuTe OJMH BapUAaHT OTBETA).

CyMMmapHasi CTOMMOCTb BCEX PBIHOYHBIX W HEPBIHOYHBIX IPOAYKTOB U YCIIYT, IPOU3BEACHHBIX B CTPaHe
B OTYETHOM IIEPUO/JIE, B CUCTEME HAIIMOHAIIBHBIX CYETOB MOJIyYHIIa HA3BaHHUE ...
BapuaHTs! 0OTBETOB:

1) Ba;moBOTO BBIMYCKA

2) BaJIOBOTO BHYTPEHHETO MPOIYKTA

3) YKMCTOrO BHYTPEHHETO MPOLYKTA

4) BajoBOIi 100ABJICHHOM CTOUMOCTH

3ananue 7 (YKaXXuTe OJMH BapUAHT OTBETA).

VHBeCTHLINH, OCYLIECTBISAEMBIE C LIETBI0 BOCCTAHOBIICHUS U3HOLICHHOTO KaIlhTala, Ha3bIBaOT ...
BapuaHTHI OTBETOB:

1) MHBECTHLIUSIMU B MOJICPHU3AIHIO (PEHOBAIIUIO)

2) nopTdeTbHBIMA HHBECTULIMAMHU

3) HHIYIMPOBaHHBIMH HHBECTHIIHSIMH

4) VHBECTHIIMSAMH B YKUIHII[HOE CTPOUTEIHCTBO

3amanue 8 (yKakuTe OJIMH BapHAHT OTBETA).

Wndnanus npuBereT K ...

BapuaHTsl 0TBETOB:

1) pocty uen

2) YBEJIMUYCHHUIO PEallbHBIX TOXO0B KPEIUTOPOB

3) yBennuYeHHUIO ACHEKHBIX cOepexKeHn HaceeHUs B OaHKax




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

4) pocTy peajbHBIX TOXOI0B HACEICHHUS

3ananue 9 (YkaxuTe OJMH BapHaHT OTBETA).

K 6e3paboTHBIM He OTHOCHT ...

BapuaHTsl 0TBETOB:

1) HemeecmocOOHBIX TpakaaH crapire 16 aer

2) neecrocoOHBIX TpaKaaH crapiie 16 et

3) He UMeroIHX PaboTHI

4) urymux paboTy

3ananue 10 (ykakxuTe OMH BapHaHT OTBETA).

BromkeT rocynapcTBa npencTasisiet cooow ...

BapuaHTb! OTBETOB:

1) dbuHAHCOBBIIT IITaH, B KOTOPOM IIPEICTABICHBI TOXOIBI U PACXO/IBI FOCYIApPCTRA

2) opraHm3anuo OIOKETHRIX OTHOIICHHH HA PA3JIMYHBIX YPOBHSIX FOCYIAPCTBEHHOTO YCTPOHCTBA
3) COBOKYMHOCTh SKOHOMHUYECKHX OTHOIICHHH MO 00Pa30BaHUIO M PACIIPEICICHHUIO ICHEKHBIX POHIOB
rocyaapcTBa

4) rocymapcTBEHHOE UMYLIECTBO, IIPHHAJIISKAIIIEEe TOCYyJapCTBY Ha IpaBe COOCTBEHHOCTH, HE
3aKpEIUIEHHOE 32 TOCYJapCTBEHHBIMU MPEANPHUATHSIMHU U YIPSKACHHIMHI

3anmanue 11 (ykakxuTe OIUH BapUAHT OTBETA).

dakTopoM crpoca Ha ICHbIU SIBISETCH ...

BapuaHnTb! 0OTBETOB:

1) ckopocTh 0OpaleH s ICHET B IKOHOMHKE

2) cocrosinue OanaHca [EHTPAILHOTO OaHKa CTPAHBI

3) mocTyIuieHne HaJoroB 1 COOPOB

4) 3KCIOPTHO-UMITOPTHOE CAJIBJI0 TOPTOBOTO OanaHca CTPaHbI

3ananue 12 (ykakuTe OAWH BapHUaHT OTBETA).

JA1st IpOTHO3MPOBAHMSI IMHAMUKN U3MEHEHUsI JICHE)KHON MAcCChl BCIIEACTBHE N3MEHEHUST HOPMBI
pe3epBUPOBAHMS, YCTaHABIMBAEMOH 1151 KOMMEPUYECKNX OAHKOB IIEHTPaIbHBIMU OaHKaMU, TpeOyeTcs
pacder Takoro IoKa3aressi, Kak MyJIbTHIIUKATOP ...

BapuaHTs! 0TBETOB:

1) neHexHBIN

2) UHBECTULIMOHHBIN

3) COBOKYITHBIX PAaCX0I0B

4) «1eHa/BBIPYYKa»

YMmeTrh

- OPHUECHTHUPOBATHCA B TUIIOBBIX
OKOHOMHYCCKUX CUTyalluAX, OCHOBHBIX
BOIIPOCaxX 3KOHOMUYECKOW MOIUTHKY;
—  WUCTOJB30BATh dJIEMEHTHI
SKOHOMHUYECKOI'O aHaJiu3a B CBOEH
podhecCHOHATLHOM JesITeIbHOCTH;

]'[paKTuqeume 3aJaHuA

1. Mapss UBanoBHa — nompabotauna. OHa TpaTuT 1Mo 15 MHUH. Ha CTUPKY PyOaIiKy u 1o 45 MUH.

— Ha MbIThe OKHA. HapucyiiTe TMHUIO IPOM3BOACTBEHHBIX BO3MOXKHOCTENT Mapbu MIBaHOBHBI B paMKax
9-ti1 yacoBoro pabouero aHs. Kak u3mMeHHUTCs rpaduK, €ciiu B pe3yJibTaTe COBEPICHCTBOBAHUS
TEXHOJIOTHH Ha MBITbe OKHa Mapss VBaHoBHa cTaHeT Tpatuth 20 MuH.?

2. B sxonomuke npousBoautcs 200 Tric. T Mosoka u 300 ThIC. T NIIEHHUIBI. ATbTEPHATHBHBIE
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JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
MPOTrPaMMBbI

— PpalyoOHaJIbHO OPraHU30BaTh CBOC
OKOHOMHUYCCKOC IMOBCACHUEC B KAUYCCTBEC
aré¢HTa pbIHOYHBIX OTHOmeHHﬁ,

- AHAIIM3UPOBATH U 00BEKTUBHO
OLCHUBATH ITPOLIECCHI U SIBJICHUS,
OCYHIECTBJIAIOIINECS B paMKax
HaITMOHAJIHLHOM SKOHOMHUKH B IICJIOM U

OTACIBHOTO MPEANPUATHSA B HACTHOCTH.

—  OpHUEHTHPOBAThCS B yUeOHOIH,
CIIPABOYHOM U HAYYHOU JIUTEpATYpE.

U3JICPKKH MPOU3BOJICTBA MOJIOKA = 5. HaliT MakCMMaIbHO BO3MOYKHBIN BBITYCK IMIICHHUIIBI TIOCIIC
yBEeJIMUYEHUS BhITycka MoJioka Ha 10%.

3. ®dyukms cipoca Ha 6maro Qd = 15 — P, dynkums npennoxkenus Qs =—9 + 3P. Onpenenute
paBHOBECHE Ha PBIHKE NaHHOTO Ojara. YTo mpoM30HAeT C paBHOBECHEM, €CIT 00BEM cIipoca
YMEHBIIUTCS Ha | eqUHUIYy IPH II0OOM YPOBHE IIeH?

4, 3aBUCUMOCTH CIIpOCa | MpeIIoKeHus BeIpakena hopmymamu Qd =94 — 7P, Qs = 15P — 38.
Haiitu paBHOBECHYIO IIEHY U PaBHOBECHBIH 00BEM mpogax. Uemy paBeH AepuInT mwin H30BITOK TOBapa
pu 1ieHe 4 pyOIIs 32 eqIHHILY ToBapa?

5. B pesynbrate pocta niensi ¢ 4 10 7 nomni., 06beM crpoca Ha ToBap X ynai ¢ 1000 qo 800 mTyxk.
Omnpenenure KO3QQUIMEHT DIACTUYHOCTHU CIIPOCa 1O LIEHE.
6. Ilena Ha ToBap A Beipocsa co 100 g0 200 nen. ea. Cnpoc Ha 3ToT ToBap ynain ¢ 3000 mo 1000

wtyk. Cipoc Ha ToBap B Beipoc ¢ 500 o 1000. Onpenenure K03pPHUIUESHTH SIaCTUYHOCTH TOBapa A u
B. O kakux ko3 dunpueHTax uaer peus?

7. Kosddunuent nepexpecruoii snacruunoctu Ex/y = (-2). Llena Trosapa Y pasua 100 y. e.
Omnpenenure cripoc Ha ToBap X, ecay LeHa ToBapa Y yBenuuurcs Ha 10 %, a mepBoHavYallbHBIN CIPOC HA
ToBap X paBeH 80 T.

8. Bragenen HeOOMBIIOTO Mara3mHa €KETrOIHO IUTATUT 3 THIC. Y. €. apeHasl, 20 TEIC. . €.
3apaboTtHo¥ matel, 100 ThIC. y. €. 3a chIpbe, 10 ThIC. y. €. 3a 3IeKTpodHeprui0. CTONMOCTD
YCTaHOBIIEHHOTO 000pya0BaHus cocTaBisieT 200 ThIC. V. €., cpok ero ciyk0sI 10 stet. Eciiu Ob1 3TH
CpeZCTBa OH TOJIOXKUI B OaHK, TO €KEroJHO moJryyain 06l 16 ThIC. y. €. noxona. Onpexnenure
OyxranTepckue U YKOHOMHYECKHE U3TCPIKKH.

9. W3BectHO, uTO ipu L = 30 mocTuraeTcs MakCUMyM CpeIHEro NMpOoAyKTa TpyAa, U TaKoe
KOJIMYECTBO pecypca mo3possiet ¢pupme npoussectd 120 equnuir npoaykiun. Kakum Oyaet npeaenbHbIin
OPOAYKT TPYJa, €Ciu 3aHsITo 29 enunui Tpyaa?

10. ®dupma miatut 200 ThIC. py0. B MecsIl 3a apeHay obopyaoBanus u 100 Teic. py0. 3apaboTHON
m1atel. [Ipu 3TOM OHa MCIIONB3YeT TaKOe KOIMIECTBO TPYIA M KallUTalla, YTO HX MPEIeTbHBIC TIPOITyKTHI
cooTBeTcTBeHHO paBHHI 0,5 u 1. Mcnonp3yeT mu pupma ontumansHoe codeTaHne (PaKTOpOB
MIPOU3BOJICTBA C TOYKH 3PSHIS MAaKCUMH3AINN PHOBLTH?

11. ®upma paboTaeT 1Mo TEXHOIOTHH, XapaKTePU3YIOLICHCs POM3BOICTBEHHON (pyHKIHEH . Bo
CKOJTBKO Pa3 YBEJIMIHUTCS BBITYCK MPOAYKIIUH (PUPMOIL, eClii OHa B 4 pa3a YBEJIWIHT UCTIOJIE30BAHHE
obowux pecypco?

12. Oyukus o0mux maepxek pupmsl umeeT Bua TC=30Q — Q2. Dra pupma peanusyet
MIPOAYKITUIO HAa PBIHKE COBEPIIEHHOH KOHKypeHIH 1o 1iere 90 py6. [loxcunTaiite, Kakyro oHa
MoJTy4aeT IpruObLTH?

13. Omnpenenure, Kakoi 00BEM JIydIIle BEITYCKaTh MPEAIPUATHIO, IPOJAIOIIEMY TOBAp II0 IIECHE,
paBHO#1 15 y. e., 1 UMeIOIEMY CIIEAYIONINE 3aTPAThI Ha MPOU3BOJICTBO U PEATU3AIUIO MTPOIYKIHH (CM.
tabnmiy). Onpepennre MAaKCUMaIbHYIO TPHOBLITE.

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
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Q, =50-P

14. Crpoc Ha IpOIyKIMIO KOHKYPEHTHOH OTpaciu , a IPEAJIOKEHNE

Qs =2P- ; " "

S 2P 1 Ecmu y ogHO# hrpMBI OTpaciii BOCXOAAIINIA yIaCTOK KPUBOH MTPEEeIIBHBIX H3ICPKEK
MC =3Q + 5, To IpH KaKux IeHe U 00beMe MPOM3BOACTBA (hrupMa OyeT MaKCUMU3UPOBATH NPUOBLIH?
15. ®dupma 110 MPOU3BOACTBY aBTOMOOMIIEH TPHOOpEa NPOKaT y CTaleTUTEHHOM (PUPMBI HAa CyMMY
1500 TBIC. HOMII., HOKPBIIIKY Y IIHHHOTO 3aBoAa Ha cyMMy 600 ThIC. HOMII., KOMIUIEKTYIOIINE Y
pa3nuuHbIX GpupM Ha cymmy 1200 ThIC. 10J1I., BRIILIATHIIA 3apabOTHYIO IJIaTy CBOMM pabo4nuM B pazMepe
1000 teIc. not., motparuia 300 TeiCc. AOJI., HA 3aMEHY U3HOLIEHHOTO 000pyA0BaHUs U Mpoaaa
nsrotosieHHbe 200 aBTOMOOMIEH HITO0 30 THIC. JOJUT. KaXIBIi, PH 3TOM MPUOBLIL GUPMBI COCTaBHIIA
400 TpIc. Moy, ONpeaeauTh BEIMINHY JO0aBICHHON CTOMMOCTH aBTOMOOMILHOM (PHPMBI.

16. Ecnu B 3xOHOMUKE CTpaHbI pacroiaraéMblid JUYHBIA 10X0] cocTaBiseT S50 mupa. Ko,
YHCThIC MHBECTUIINH — 70 MIIPA. TOJUL., TOCYIapCTBEHHBIE 3aKYIIKA TOBAPOB M YCIYT — 93 MIIp. MO.,
KOCBEHHBIC HAJIOTH — 22 MIIPJ. JOJUL., THIHBIE cOepeskeHus — 13 Mipa. qomt., amopTuzanus — 48 mMip/.
JTOJUT., BKCIIOPT — 27 MIIpA. J0JUI., uMIopT — 15 mapxa. gomut. Onpenenuts BBII.

17. B pesynbTaTe pocTa COBOKYMHBIX pacxoa0B HoMHHAIBHEIN BBII ctpans! B 2009 r. cTan paBeH
5250 muapa. pot., u Temn uamenenus BBII no cpaBaenuto ¢ 2008 1. coctasuin 5%. V3BecTHO, UTO B
2008 r. Homunanbubi BBII 6601 paBen 4600 mupa. nost., a nedustop BBIT — 1,15, Onpenenute dasy
nukia u remn uaGIsma 2009 r.

18. IMorennmansueiit BBII cocrasisier 500 mupa. moiut., pakrudyeckuit BBIT — 455 mupa. nos., a
(baxTrueckuii ypoenb 0e3padotuisl — 10%. Korna dakruyeckuit BBII cokparuics va 20%, ypoBeHb
6e3paboTuis! BeIpoc Ha 9,1%. Onpenenute BenmunHy kodd¢uunenra OyKkeHa U eCTECTBEHHBIN
YpOBEHB 0e3pabOTHIIBL.

19. Oynkius coepexenunit umeet Bug S = -50 + 0.1Y, aBroHoMHBIe HHBecTUIH | = 25. Kakum
OyzeT paBHOBECHBIH YPOBEHb HAIMOHAILHOTO IPOM3BOCTBA 1 oxona Y ? a) Ha ocHOBe 3Toi (hyHKIIMK
cocraBbTe (yHKIHIO IoTpebeHus. 0) [loscHUTE B3aMMOCBS3b IBYX METOJIOB OITIPEIEIICHUS pABHOBECHS
JIOTHYECKH, aHATUTHYECKU U TpapUIECKU

20. OO6beM MPOU3BOJICTBA B IIeXe B MpoIuIoM Mecsie coctaBun 6500 T. Best mpousBeneHHas
HPOAYKIHS OBLIAa MpO/aHa B TOM Xke Mecsie. Llex BBIMyCKaeT TOJIBKO OJAMH BUJ IPOIYKIIHH.

Iena equHUIIBI BBITycKaeMoil iexoM npoaykiuu cocrasisier 14 000 py0. CpenHecnicouHas
YUCJIEHHOCTh PaOOTHUKOB TI€Xa 3a MPOILILIA MecsI] cocTaBuia 524 yenoseka. Onpenenure
MIPOU3BOIUTEIHHOCTD TPYAA B ACHE)KHOM U HATYpaIbHOM BBIPA)KCHUH.

21. CpenHeromoBasi CTOMMOCTh OCHOBHBIX IIPOHM3BOACTBEHHBIX (poHIOB cocTtaBmia 1200 Thic. py0. B TOM
YucIIe 31aHus ¥ coopyxeHust 337 Thic. py0., 000pynoBaHHEe ¥ MamMHbI 743 ThIC. pyo., mpoune GoHIbI
120 TBIC. py6. HOpMa amopTH3any cOOTBETCTBEHHO onpeiesieHbl B 2,5%, 8% u 5%.

PaccunTath CTPYKTYpy OCHOBHBIX ITPOU3BOJICTBCHHBIX (POHIOB M FOJJOBBIC aMOPTH3AlMOHHBIC
otuncieHus. [1o 3maHusaM 1 TpodruM (POHIOM aMOPTH3ANKS HAYUCIIIACH JIMHEHHBIM METOJIOM, a TI0

O60py,Z[OBaHI/IIO 1 MalllIuHaM METOAO0M YMEHbIIAEMOI'0 OCTaTKa (KOS(l)(l)I/IIII/ICHT YCKOPCHUS B3ATh PaBHbBIM
2).
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22. CxopocTb 000p0oTa 000POTHBIX CPENICTB COCTABISIET 6 00OPOTOB 3a rofl, 00bEM pPeanu30BaHHOM
MIPOXYKIMH NPEAIIPUSATHS 32 O COCTaBUI 854 ThIC. pyO.

Omnpenenuts CyMMY ICHEKHBIX CPEACTB, HAXOIAIMUXCS B 000poTe (PUPMEIL.

23. B pe3ynbTaTe peKOHCTPYKIMH Ha MPEATIPUATHN YBEINIUTCSA 00beM npon3BocTBa Ha 20% u
cocraBut 25600 ex. PaccunraTh, Kak H3MEHUTCS C€0ECTOMMOCTD €IHALIBI IPOIYKIHH, €CIIH 10
pexoHCTpyKIH oHa cocTaBisiia 1050 py6., yCIOBHO-TIOCTOSIHHBIE PACXOAHI B ce0eCTONMOCTH
cocraBiritoT 60%.

24. PaccunTtaTh YHCTYIO MPHOBLIH OPTaHU3AINH, €CITU IIEHA Pean3aIliy eAHHUIIBI TIPOIYKIHA — 267
py6., B T.u. HIIC, oOrmiast cymma 3atpar 3a mecsiig — 15000 py6. O6bsem npoussoactea — 100 enuHwuil
MPOAYKIIUU.

25. Belpyuka OT peaiu3aiiy NpoayKiuu cocraBuia 219 min. py6. [lonHas cedectoumocts — 168 MIIH.
py6. Onpenenure peHTa0ENLHOCTh PEATM30BAHHON MPOAYKIIUN

3agaHns Kak 3aKpbITOi, TAK U OTKPBITOH TecTOBOM (hopMBblI.

3aganue | (ykaXnuTe OJMH BapHAHT OTBETA).

[Ipenocrasisis 0OMIECTBY 3HAHKS O COLHMATBHO-?KOHOMHYECKOM ITOBEACHHH JIOAEH M UX TPy,
9KOHOMHKA BBITIOTHSIET (yHKIHIO.

BapuaHTs! OTBETOB:

1) Teopetryeckyro

2) MPaKTUYECKYIO

3) METO0IOTMYECKYTO

4) WCOTIOTHYECKYIO

3ananue 2 (yKaXUTe OJUH BapHaHT OTBETA).

Ha panHMX 3Tanmax S5KOHOMHYECKOTO Pa3BUTHA OOIIECTBA, KOTJa YeIOBEK MOJTHOCTHIO 3aBUCHT OT
OKpY>KaroIiel cpesbl, UMel MeCTO TEXHOJIOTHUECKHUH CcIT0cO0 MPOU3BOACTBA.
BapuanTs! 0TBETOB:

1) npucBauBaroIuit

2) mpocroii

3) npousBoasIIMi

4) moCTOSIHHBIN

3ananue 3 (YKaXuTe OJMH BapHaHT OTBETA).

BosnbIme Bcero ycoBHsIM COBEPIIEHHOH KOHKYPEHITMH COOTBETCTBYET PHIHOK ...
BapuaHTsl 0TBETOB:

1) nmeHuIBt

2) crann

3) yciyr napuKMaxepekux

4) aBromoOunei

3ananue 4 (BolOEpUTE HE MEHEE IBYX BapHAHTOB).

OcoOeHHOCTSIMH PBIHKA C MOHOIIOJIMCTUYECKOH KOHKYPEHIMEH SBIISIIOTCS ...
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KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

BapuaHTs! 0TBETOB:

1) HanMYKe MHOXKECTBA MPOJABIIOB U TIOKyIaTeIeH

2) BIUSHHE Ha YPOBCHD IICH B JOBOJBHO Y3KHX PAMKAX

3) orcyTcTBHE TOBAapOB-3aMEHUTEINCH

4) HecoBepiIeHHAss HHHOPMHUPOBAHHOCTE MTPOJIABIIOB M MOKYIIATENEH 00 YCIOBUSIX PHIHKA
3ananue 5 (BBIOCpUTE HE MEHEE IBYX BAPHAHTOB).

Ha rpaduke noxazana moaens «AD—AS» (COBOKYIHBIN CIIPOC — COBOKYITHOE IIPEIIOKEHHUE).
Ecin kpuBasi COBOKYITHOTO CIIpoca MepeceKaeT KPUBYI0 COBOKYITHOTO IPEIOKEHHUS Ha
TOPU30HTAJIBHOM y4YacTKe, TO YBEJIHYEHNE COBOKYITHOTO CIpOCa ...

BapuaHTb! OTBETOB:

1) yBemMUHT peanbHbli 00bEM MPOU3BOACTBA

2) He U3MEHHUT YPOBHS LICH

3) He U3MEHHUT PeaTbHOr0 00beMa IPOM3BOICTBA

4) TIOBBICHT LIEHBI

3ananue 6 (BBIOCpUTE HE MEHEE IBYX BAPHAHTOB).

VHBecTHLIMH B 3a1aCHI ...

BapuaHTHI OTBETOB:

1) ocyiecTBISIOTCS ¢ LETBO CIIIaXXUBAaHUS KOJeOaH!H 00bEMOB MPOU3BOJICTBA IIPH HEU3MEHHOM
o0BeMe TIpoTaxK

2) OCYILIECTBJISIOTCS B CBSI3M C TEXHOJIOTHUECKMMHU OCOOEHHOCTMH POU3BOICTBA

3) cBsi3aHBI ¢ pacxoJaMH JOMAIITHUX XO3SHCTB HA IPHOOPETEHHE JOMOB, KBAPTHP

4) cBsI3aHBI C PACHIMPEHUEM TIPUMEHSIEMOT0 OCHOBHOT'O KaluTaa

Bnanets

— MeTOJaMHM U NpHeMaMH aHaIn3a
9KOHOMHUYECKHUX SBJICHUN U IMpOo1ECCOB
Ha YPOBHE DKOHOMUKU B IICJIOM 1 Ha
YPOBHE OTIAEIIBHOTO MPEANPUSITHS;

- MPaKTUYCCKUMU HaBbIKaMH
MCIIOJIb30BAaHMS 5KOHOMHYIECKHX 3HAHUH
Ha APYTUX AUCLUIUINHAX, HA 3aHATUAX B
ayAMTOPHH M Ha TPAKTHKE;

—  HAa OCHOBaHUM TEOPETUYECKHX
3HAHUI MPUHUMATH PELICHUS Ha YPOBHE
SKOHOMHKHU B LIEJIOM U HAa YPOBHE
OTJENFHOT0 IPEATIPHSITHS;

—  CaMOCTOSITEBHO NMPHOOPETaTH,
yCBanBaTh U MPUMEHATH OKOHOMHUYECKUEC
3HAHUS, HAOIIOAaTh, AHATM3UPOBATE U
00BSACHIATH DKOHOMUYECKHUE SIBJICHUA,
COOBITHS, CUTYaIIHH.

Keiic-3aganusi, cocTosinue U3 ONUCAHUS CUTYallMU U BOMPOCOB K Heid.
Keiic 1

B rocynapcre ApaeHus ypoBeHb HHOIISALIUY 32 TTOCeIHUE TPU ToJla COCTaBMI cooTBeTcTBeHHO: 100 %,

130 % u 1o uroram tekyiero roga — 150 %. PeasbHblil ypoBeHs 00bEMa MPOU3BOJICTRA 3a

paccMaTpuUBaeMblil IEPUOJ CHU3WIICS B MATh Pa3 U CTAOMIM3UPOBAJICS B 3TOH Touke. Benmnuuna

TOCYapCTBEHHOTO JI0JITa HA HAYaJIo MOCIEAHET0 B paccMaTpruBaeMoM mepuoie roaa pasHa 200 arpam,

HOMHWHAJIbHAs CTaBKa MPOIIEHTA IT0 KOTOpOoMY paBHa 35 %.

CocrostHEe Or0KeTa XapaKTepU3yeTcs TaKkKe TeM, 9TO HOMUHAIIFHBIE TOCYAapCTBEHHBIC PacXobl 0e3

IUTaTeXel Mo 00CIyKUBaHHIO foira Beipociu Ha 100% ¥ 1mo uroram mociexHero roja cocraBmwim 50

arpoB, HOMUHaJIbHbIE HAJIOTOBBIE OCTYIUIEHUSI CHU3WJIMCh U COCTABMJIM 3a nocienHuit roa 80 arpos.

3anganmue 1:

HomuHanbHast BeTUYrHA CaJIbJI0 TOCYAAPCTBEHHOTO OI0KEeTa TaHHOW CTpaHbl B TEKYIIIEM roJ1y paBHa
arpos.

3ananmue 2:

DKOHOMHYECKAs CUTYyaIHsl, CIIOXKHUBIIASICS B APJICHUH, HA3bIBACTCA ...

1) crardmamueit

2) crarHanuei
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3) cnagom

4) ecTecTBEHHOI HHGISIIUCH

3agaunme 3:

B u3MepeHur UTOroB SKOHOMHUYECKOH ACATEILHOCTH 33 TOT WIM HHOW TIEPHOJI BPDEMEHH CYIIECTBYIOT
HOMUHAJIbHBIE U pPeasibHbIE CTOMMOCTHBIC BETHYUHBL. K MOCIeHUM OTHOCSTCS ...

YKaxXuTe OfIMH BapHaHT OTBETa

1) ypoBeHb 0e3paboTHIIBI, TeMIT HH(IIAINY, 3HaUeHHEe KodpduueHTs OykeHa

2) o01mas BeMMYrHA JI0X0JA0B FOCYAapCTBEHHOTO OI0KeTa, BEIMUNHA TPOIICHTOB, HAYIINX Ha
00CIy’)KMBaHKE BHEIIHETO JI0JITa, N3MEHEHHE 3apa00THOM IIaThl HAEMHBIX PAOOTHUKOB 0e3 y4yera
U3MCHCHUSA YPOBHA LICH

3) 10X0/1bl TOCYJAPCTBEHHOTO OIOXKETa OT TAMOXKEHHBIX MOLIUINH, YIJIAYUBaeMbIe 110 BHEITHEMY JOITY
MIPOLIEHTHI, BHITJIATHI MATEPUHCKOTO KanuTaja B OyaylieM, Ha Iepruo.l TPEX JIeT

4) o01ure pacxo/pl TOCYIapCTBEHHOTO OI0KETa, MOCTYIIICHHS OT YIJIaThl KOCBEHHBIX HAJIOTOB,
U3MEHEHHE NMEHCHUI U COLIMAJIBHBIX HOCO6PII>II OTHOCUTECJIbHO NPOHIJIBIX IEPUOAOB C YUCTOM MHACKCA
HHIAIIN

Keiic 2

Crpoc 1 nipeyIoKeHHe Ha CUTapeThl OMMMCHIBAIOTCS YPABHEHUSMU: Fy=30-Qa y B =10+0; , e Pd —
1eHa cupoca, PS — nena npemnoxerns, Qd — 006beM cpoca, QS — 00beM mpeaaoxkenus. I'ocymapcTso,
“Mesi BO3MOXKHOCTB PETYIIMPOBAHHS PHIHOYHOTO IEHOOOPa30BaHus, PEIIIIIO UCTIONB30BaTh KOCBEHHBII
METOJ] pETYIUPOBAHNS — BBECTH HAJIOT B pa3Mepe 2 JICH. SANHUIIBI ¢ KaXXI0W eMHUIIBI TIPOTAHHOTO
TOBapa.
3aganmue 1:
[NomoOHOE BMemaTeIhCTBO TOCYIaPCTBA B MPOLIECC PHIHOYHOTO IIEHOOOPa30BaHUS MIPeCIeayeT Helb ...
VYKaKuTe OJUH BapUAHT OTBETA
1) yBesMueHHs MPOU3BOJICTBA U IOTPEOIICHHSI CUT'apeT
2) CHIDKEHHS IIPOM3BOJCTBA U MOTPEOICHHUS CUTapeT
3) moanepKaTh MOTPeOUTENEH CUTapeT
4) nmoanepxaTh MPOU3BOAUTENEH cUraper
3aganmue 2:
[Tono6HOE BMeNIaTeIbCTBO TOCYIapCTBa B PHIHOYHOE 1IEHO00pa30BaHue NPUBEJIET K CIIBUTY KPUBOH
u PaBHOBECHOTO 00BEMA MPOJIAXK.
Bribepure He MeHee IByX BapHaHTOB
1) cokparieHuio
2) IpeUIoKEeHNs! BIIPaBO BHU3
3) yBeIM4EeHUIO
4) mpeyIoKeHNS BIEBO BBEPX
3aganue 3:
B pesynpTaTe rocy1apcTBEHHOTO BMENIATEIhCTBA B MMPOIECC PHIHOYHOTO IIEHO0OPa30BaHNUS IyTEM
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BBCJICHUS HaAJIora 6IOZ[)K€T 6y[[eT TOIIOJIHCH Ha CYMMY JCH. CAUHUIIL.

Keiic 3.

H3BecTHO, 4TO B OOIIECTBEHHOI )KU3HH SKOHOMHYECKHE OTHOIICHHS 3aHUMAIOT 0c000e MECTO,
(bOpMHPYsI CBOMM COIEP)KaHHEM, B TOM YHCIIE, TUII SKOHOMHUYECKOH CUCTEMBI. DJKOHOMHKA KaK
XO3SIMCTBEHHAS ACSATEILHOCT OOIECTBa HIMEET CBOM IPHYMHBI U OCOOCHHOCTH, SBJISIOLIHECS
NpeIMeTOM U3YYSHUSI MHOTHX YYCHBIX Ha NMPOTSHKCHUH IOCTIESIHUX THICTYCITCTHH.

3anmanue | (ykaxute OJUH BapHaHT OTBETA).

OCHOBHOW IPUYMHON BOSHUKHOBEHUS M PA3BUTHSI SKOHOMUYECKUX OTHOLLICHUH SIBISETCS
OoutblLeii yacTh 0J1ar, Ha3bIBAEMBIX IKOHOMHYECKUMH.

BapuaHTb! OTBETOB:

1) peaxocth

2) HEOTPaHUYEHHOCTh

3) ucuepnaeMocTh

4) marepuanbHas Gopma

3ananue 2 (BBIOCpUTE HE MEHEE IBYX BAPHAHTOB).

HpI/IMepaMI/I OKOHOMMHYECCKHUX 6.]'[31", KOTOPBIC OTIINYAIOTCA CBOICTBOM PCAKOCTHU, MOT'YT CIIYKUTD ...

BapuaHTs! 0TBETOB:

1) necHble pecypcbl

2) KOHAUIIHOHED

3) CONTHEYHBII CBET

4) Bo3ayX

3ananue 3 (YyCTaHOBUTE COOTBETCTBHE MEXTy 0OBEKTaMHU 3aJaHUS U BapUaHTAMU OTBETA).
YcraHOBUTE COOTBETCTBHE MEXY Ha3BaHHUSMH CTaJUi OOLIECTBEHHOTO TPOM3BOICTBA U HX
COZIepIKaHUEM.

1. IIpousBoacTBO

2. Pacnipenenenue

3. [Torpebnenue

BapuaHTs! 0TBETOB:

1) nponecc co3aaHms MOJIE3HOTO NPOAYKTA

2) ompezelieHUe A0JIH KaXI0T0 YeJIoBeKa B IPOU3BEICHHOM MPOIYKTE

3) MCmosIb30BaHKe CO3JJAHHBIX MATEPHATBHBIX U TYXOBHBIX OJIar M YCIYT JUIS YIOBIETBOPCHHSI
YeN0BEYECKUX MOTpeOHOCTEH

4) poriecc 0OMeHa OJJHUX IPOIYKTOB Ha JAPYIHe

Keiic 4

CpenHss CTOMMOCTh  OCHOBHBIX CPEJCTB MPEIIPHUATHS 10 IPYIIA B TEKYIIEM IOy COCTaBIIsAIa (B MIIH.
py06.): 3manus — 25, coopykeHus — 5, MaliHbl 1 00opynoBanue 50, B TOM YHCIIe YCTAaHOBJICHHOE B

Hauvaie roga - 10.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

9JIEMEHT 00pa3oBaTenbHON
KOMIETEHIINH MPOrpaMMBbl
Hopwma amopTu3zanuu asis nacCUBHON 4acTu cocTaBiisieT 5%, s akTuBHON — 15%. MeTton amopTuzauuu
— nuHelHbIi. J{nst HoBoro. Paboraroero 1 rox 000pya0BaHus, MPUMEHSICTCS METO CYMMBI YHCIIC JIET.
UwncaeHHOCTh paboTaINX Ha MPEIIPUATHH IPUBEICHA B TAOIHUIIE:
Kareropus UHCIeHHOCTB, eIl CpenHemecsgHas 3apaboTHasI IUI1aTa, pyo.
OcHOBHBIE paboune 50 25000
BcenomorarensHble paboure 30 22000
PykoBogurenn 10 40000
CrienuaaucThl 12 35000
Cryxarmue 2 20000
CtpaxoBbie B3HOCY B rOCYIapCTBEHHbIC BHEOIOIKETHBIC cOTMabHbIe GoHIbl — 30%.
T'omoBoii 06beM npousBoacTBa cocTaBisieT 1000000 exuHuI mpoayKiuy. Ha Mpou3BOICTBO €MIUHUIIBI
MIPOAYKITUH 3aTPAYCHO CHIPhs, MATEPHUAJIOB B M JHEPTETHUECKIX PECYpCcOB Ha cyMMy 152 py0. mpoune
3aTpaThl — B CTPYKTYpE ce0eCTOMMOCTH cOocTaBIIIOT 20%.
Bcs npoaykius Obliia peaim3oBaHa 1o cpennei neHe 250 py0. 3a equHUILY.
Paccunraiite poHIOOTIAYY, TPOU3BOAUTEIEHOCTD TPYIa, CE0ECTONMOCTD €IUHHIIBI TPOTYKITIH,
MPUOBLIL MPEANPUATHS, KPUTHIECKHUM BBITYCK (OIS YCIOBHO-ITOCTOSHHBIX PacXxoaoB — 25%),
PEHTA0CIBLHOCTD TPOAYKITUH.
3Hath OCHOBHBIE METO/IbI UCCJIEIOBAHU, IlepeueHb TeM 11t HOATOTOBKH K 3a4eTy 0 AUCHUIUINHE «IIpON3BOACTBEHHBIM MEHEIKMEHT. [IpousBoicTBEHHBIN
WCIIOJIb3YEMBIE JUIS OIICHKH MPOEKTOB; MeHeKMEHT Kak TeOpHsl, MPAKTUKa U UCKYCCTBO yrpanieHus. CymHocTs yrpasieHus. OcoOeHHOCTH MEHEPKMEHT

HKOHOMHYECKOE COJIEPIKAHUE, ITAITHI,
aJ'IFOpI/ITMI)I pacquOB JJIs
Hpe):[BapI/ITeIH)HOFO TEXHUKO-
HKOHOMHYECKOTO 000CHOBAHUS MPOEKTOB

YIPaBJIEHYECKOMN JIESITENILHOCTH B YCIOBHUSIX IIPOMBIIIEHHOT0 Ppou3BoIcTBa. [Ipeamer
YIPaBJICHYECKON JIESTEbHOCTH.

OO1as XapakTepHCTHKA OpraHU3alUK U €€ PECYpPCOB: TIOAU, TEXHOJIOT U, MaTepUaIbl, KauTal,
unpopmanus. IIpocTeie u cinoxHble opranuzanun. dopmasbHble 1 HehOpMaIbHbIE OpPraHU3alNH.
KomMMmepueckie 1 HEKOMMEpYECKHEe OpraHu3alnH.

OOG1ue acieKkThl B paboTe PyKOBOIUTENS: COICPKAHUE, POJIH, DYHKINH YIPaBICHHS.
HHpopMalMOHHBIE, MEKIMYHOCTHBIE POIIM PYKOBOAUTEIIS, POJIH, CBSI3aHHBIC C IPHHATHEM PELICHHIA.
CTpyKTypa ¥ BUIIBI IPOM3BOJCTBEHHBIX MPOLEccOB. [IpOCTHIE U CI0KHBIE TPOU3BOICTBEHHbIC
TPOLIECCHI. «Y3KHe» MecTa NPOU3BOACTBEHHBIX IIPOLIECCOB M METOIBI UX YCTPaHCHHUSL.
[Tpou3BoACTBEHHBIE MOTOKKA U NPUMEHEHNUE METOIOB JIOTUCTHKH JUIS MX OITHMH3ALIUH.

OyHKUMS MIaHUPOBaHUS. MeTOo bl 3KOHOMHYECKOTO TNIAHUPOBAHUS U IIPOTHO3UPOBAHUSI.
AJNbTepHATHBBI U BEIOOP CTPaTErHu, BO3MOXKHOCTH UCIIOJIb30BAHHsI MATPHUIIbI BOCTOHCKOW TPyIIIIBI.
Opranuzanus BHyTpuGHUPMEHHOT0 IUIAHUPOBAHHUS HA MPEIIPUITHH YepHOU MeTatypruid. OCHOBHbIC
AJIEMEHTHI U POy Pbl OM3HeC-TUIaHpoBaHus. Opranu3aiys OKETUPOBAHUS HA MPEANPUITHH.
Bu3Hec-1/1aH MHBECTUI[IOHHOTO MIPOEKTA: CTPYKTYPA M MOPSIJIOK €ro COCTABJICHHS B YCIIOBHSAX YEPHOU
metaryprun. SWOT -ananus.

KanuranoBnoxeHus Kak OCHOBHAsI pa3HOBUIHOCTh MHBECTHIIMI B YCIIOBHSAX YEPHOH METAJUTypTHUH.
[IpoekTupoBaHye KanMTaJIOBIOXKEHNI: HOBOE CTPOUTENBCTBO, PaclInpeHHe, PEKOHCTPYKIIHS,
TEXHHYECKOE IIepeBoOpyskeHne npousBoacTsa. TOO mpoekra.

KomMmepueckas onieHKa HHBECTHIMOHHBIX IPOSKTOB B YEPHOH METAIUTYPIHH B COOTBETCTBUH C
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meroaukoid UNIDO. IMokazaTenn pHUHAHCOBOI yCTOWYNBOCTH POEKTA: PEHTA0EIBHOCTD,
000paYNBaEMOCTb, JTUKBUIHOCTD.

KomMmepueckas onieHKa HHBECTHIMOHHBIX IPOSKTOB B YEPHOM METALTYPTHH B COOTBETCTBHH C
metoaukoit UNIDO. IMokazarenn 3 peKTHBHOCTH IPOEKTa: MEPHO]T OKYIaeMOCTH HHBECTHIINH, YUCTHIH
JVCKOHTHPOBAHHBIN TOXOM, BHYTPEHHSSI HOPMa IPHOBUIN IPOEKTA.

Opranuzanus BHyTpu(HPMEHHOTO IUIAHUPOBAHMS B [IEXaX YEPHON METALTYyPrHH: TEKyIee U
ornepaTuBHOE MmiIaHupoBanue. [IponsBoacTBeHHas nporpamma. [InansI-rpaduKm: HoonepanoHHbIE
rpaduKH, CKOIB3SIIIE U MOCTOSHHO ACHCTBYOIIHE Tpaduku. JucneTanpoBaHue.

YcnoBusi 6€3yObITOYHOCTH METaJUTypPrUuecKOro MpOU3BOACTBa. [Ipon3BOICTBEHHAS ITpOrpaMma U
rpaduk 6e3yopiTogHocTH. Touka 0e3yObITOUHOCTH. MeTOIbl Map KUHAIBHOTO aHAJIU3a U OCHOBBI
MIPUHSTHS KPATKOCPOYHBIX YIIPABJICHYECKUX PEIICHHUI 110 00beMaM IPOU3BO/ICTBA MTPOIYKIINH.
IIpoBepo4HbIii TECT:

1. DxoHOMHYecKas 3¢ (HEKTUBHOCTh MHBECTUIIMOHHOTO MIPOEKTA IPEIIONAraeT OLEHKY:

a) 23peKTHBHOCTH ISl OTJENBHBIX OTpaciell SKOHOMUKH, (PUHAHCOBBIX MPOMBILIUICHHBIX TPYIIL,
00BEANHEHNH 1 XOJIUHTOBBIX CTPYKTYD;

6) 3((eKTUBHOCTH MPOEKTA IJISI KAXKIOTO U3 YYaCTHUKOB (IIPEATIPUATHI -YIaCTHUKOB, aKIINOHEPOB,
0aHKa, IN3WHTOBOW KOMITAHHH U JIp.);

B) 3((eKTUBHOCTH Y4acTHs TOCYJapCTBA B MHBECTHLIMOHHOM MPOEKTE C TOUKU 3PCHHUS TOXOAOB 1
pacxosoB OroJKeTa;

T) 3¢ (GEKTUBHOCTH IPOEKTA C MO3UINH BIUSHUSI Ha S)KOHOMHKY pETHOHA.

2. BrojxerHast 3 (heKTHBHOCTh HHBECTHIIMOHHOTO MPOEKTA MIPEAIOoJIaraeT OleHKY:

a) 23pexkTHBHOCTH NMPOEKTA C TO3ULIMH BIHSIHHUS HA YKOHOMHUKY PEruoHa.

6) a3pdexTrBHOCTH MPOEKTa AT KXKIOT0 U3 YIaCTHUKOB (TIPEANPHUATHI-YIaCTHIKOB, aKI[IOHEPOB,
0aHKa, JIN3UHTOBON KOMITAaHUH U JIp.);

B) 3((EeKTUBHOCTH JUIS OTACIBHBIX OTPACIICH IKOHOMHKH, (PMHAHCOBBIX MPOMBIIUICHHBIX IPYIII,
00BEANHEHNH U XOJITUHTOBBIX CTPYKTYD;

r) 3 hexTHBHOCTH ydacTHs TOCY1apCTBa B MHBECTUIIMOHHOM IPOEKTE C TOUKH 3PEHHUS JIOXOA0B 1
pacxoz10B Oro/KeTa.

3. Kakue noxasaresin HeOOXOJMMO PacCUUTATh JJIsI KOMMEPUYECKOH OLEeHKH 3()(heKTHBHOCTH NPOEKTa:
a) MIPUTOK JICHEXKHBIX CPEICTB;

0) canp/I0 peanbHbBIX JICHET;

B) KOO(PPUITUEHT TUCKOHTHPOBAHMUS;

T') TOTOK peaybHBIX JICHET;

) CAJTBJI0 HAKOTUIEHHBIX PEabHBIX JACHET.

4. HpI/ITOKOM JACHCKHBIX CPEACTB OT HHBGCTI/IIIHOHHOﬁ JACATCIIbHOCTU HA3bIBAIOT:
a) CpCACTBA, MOJYUYCHHBIC OT pCaJIn3allui WIN MMPOJAAKN OCHOBHBIX q)OH,Z[OB Ha 1OoCJICAHEM 1Iare




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

MPOEKTA,;

6) CyMMYy HHBeCTHHHﬁ, HeOGXOIlI/IMyIO JJIA an/I06peTeH1/m OCHOBHOT'O KaluTalla u 060pOTHI>IX CpC€ACTB,

HEOOXOANMBIX AT 3aIycKa IPOU3BOICTBA;
B) HapallleHWE PE3YIbTATOB CaJIbI0 PEANBHBIX ACHET IO IIaraM IpoeKTa;
T') BBIIIATa MPOIICHTOB 110 OAHKOBCKOMY KPEINTOBAHUIO.

5. YTto OTHOCHTCA K MIPUTOKAM (OTTOKaM) JEHEKHBIX CPEACTB OT MHBECTUIIMOHHO NesTeTFHOCTH:

a) IPOLEHTHI 110 JOITOCPOYHBIM M KPATKOCPOUHBIM KPEIUTAM;
0) KpaTKOCPOYHBIE KPEAUTHI;

B) MOKYIIKa U MpoiaXka 000py10BaHHS;

I') MOKYIKa 3eMJIH;

J1) TIOTaIlleHHE 3aJJOJDKEHHOCTH TI0 KpeIUTaMm;

€) HeMaTepHalbHble aKTHUBHI;

%) aMOPTH3ALUS;

3) IpupocT 00OPOTHOTO KANHUTANA.

6. UTo OTHOCHTCA K MIPUTOKAM (OTTOKaM) ICHEKHBIX CPEACTB OT ONEPAMOHHON ACATEIEHOCTH:
a) KpaTKOCPOYHBIE KPETUTHI, JOITOCPOUHBIC KPEAUTHI;

0) IPOLIEHTHI IO KPATKOCPOUYHBIM H JONTOCPOYHBIM KPEIUTAM;

B) TIOKYIIKa U TIpojaka 000pyA0BaHNUS;

T') IOCTOSIHHBIE U3/IePKKH;

1) TIoTanIeHue 3aJ0/DKEHHOCTH 10 KPEeIUTaM;

€) HeMaTepHualbHbIE aKTHUBHI;

’K) aMOPTU3AIINS;

3) IpUPOCT 0OOPOTHOTO KANHUTAJA.

7. YTto oTHOCHTCA K IPUTOKAaM (OTTOKaM) IEHEKHBIX CPEACTB OT (PMHAHCOBOH EATSIHHOCTH:
a) KpaTKOCPOYHBIE KPEITUTHI, OITOCPOYHBIC KPEAUTHL;

0) IPOLICHTHI IO KPATKOCPOYHBIM H JOJITOCPOYHBIM KPEIUTAM;

B) TIOKYTIKA U TIPOJIaka 000PYIOBaHUS;

T') IOCTOSIHHBIE U3EPKKH;

J1) TIOTaIlIeHHE 3aJ0JDKEHHOCTH T10 KPEeIUTaMm;

€) HeMaTepHualbHbIC aKTHUBHI;

’K) aMOPTH3AIINS;

3) IpUpoCT 00OPOTHOTO KANHTANA.

8. IToToK peanbHBIX IEHET ONPEAEISIETCS KaK:
a) MPOU3BEICHUE IPUTOKOB U OTTOKOB JI€HEIKHBIX CPEJCTB OT MHBECTHIIMOHHON U OIEpallMOHHOMN
JeSITEABHOCTH B KQKJIOM IIEPUOJIE OCYIIECTBIECHUS IPOEKTA;




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

0) pa3HOCTh MEX/y IIPUTOKOM U OTTOKOM JICHEXKHBIX CPE/ICTB OT MHBECTUI[IOHHOMW, OTIEPaLlHOHHON 1
(DMHAHCOBOI JESATEIILHOCTU B KaXK/IOM IIEPHOJIE OCYLIECTBICHHS TIPOEKTa;

B) Pa3HOCTh MEX/IY IPUTOKOM U OTTOKOM JCHEXKHBIX CPEICTB OT ONICPAMOHHON U (MHAHCOBOM
JEATENIFHOCTH B KaXKJOM IIEPUOJIE OCYILIECTBICHHS IIPOEKTA;

T) CBOI BapuaHT OTBETA.

9. K ocHOBHBIM BHYTpEeHHHM (haKTOpaM, BIHSIONINM Ha HHBECTUIIMOHHYIO JCATEIBHOCTh, MOKHO
OTHECTH:

Pa3smeps! (MaciTabbl) OpraHu3anun

CreneHp (PMHAHCOBOM YCTOWYHMBOCTH MPEATIPUATHS

AMOPTH3aLIMOHHAsI, THBECTUIIMOHHAS Y HAYYHO-TEXHUYECKAs! TOJUTHUKA

OpraHu3anuoHHas paBoBas (hopMa IpeIIpHATHs

IleHOBas cTpaTerus opraHu3alnuu

OpraHuzanys Tpya U IPOU3BOJCTBA Ha MPEIANPHSITHH -

10 MuBecTUIIMM B paCUIMPEHUH JIEHCTBYIOIIETO MPOU3BOJICTBA IPEIOATratoT:

a) PacIIMPEHUE 3aKYNKH ChIPhS U MaTEPHAJIOB Y TPAAUIIHOHHBIX TOCTABIINKOB;

0) JOYKOMILICKTOBaHHUE MITaTa pAOOTHUKOB;

B) BHECEHHE KOHCTPYKTHUBHBIX M3MEHEHUH B IPOAYKIIHIO;

T') pa3BUTHE B paMKaX (HPMBI IPOU3BOICTBA, Pa3IMYAIOIINXCS BUAOM MPOIYKIIIH.

Vmers

MNPUMCHATH D9KOHOMHWYCCKHUC 3HAHUS TPU
NOATrOTOBKE TEXHUKO-3KOHOMHWYCCKOI'O
000CHOBaHHS ITPOCKTOB

IIpakTnyeckue 3aJaHus
1. OnpenenuTh 1EIeco00pa3HOCTh BIOKEHHUS CPEIICTB B OPTaHU3YEMBIH OM3HEC-TIPOCKT MPH 3aJJaHHOM
CpoKe okymaeMocTH. VicXoTHbIe JaHHBIE:




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIE CpECTBA

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

Hamuenopagne noxazatens Bemiamma
1. Muarectumnun, Teic. g.e. 3100
2. Joxomsl 0T Ipoga#H IPOIVELIHH, TRIC. ..
l-Erog 1200
2-firog 1300
3-Hrog 1900
ddirog 2000
3. CtaBKa IpoIeHTa 110 DAHKOECKHM KpPegHuTaM:
l-Erog
2-firog
3-Hron
ddirog 15
4 Hugexc pocta neH, Ko3ddHITHEHT:
lifirog 14
2-firozg 1.5
3-Hrog 1.6
ddirog 1.7
3. Cpok oKyIIaeMoCTH, JIeT 4

2. OnpeaenuTsh CPOKU OKYITAEMOCTH MIPOCTOM U AuckoHTUpoBaHHbI, Y/, ecnu [II1 ot peanuzanuu
npoeKTa yBennduBaroTcst Ha 5% exeronno. Hamor Ha npubsuis — 20%. CaenaTh BHIBOJBI 00
SKOHOMHYECKOH I1eJIeCO00Pa3HOCTH Pealn3alliil HHBECTULIMOHHOTO IPOEKTA 0 MOJCPHU3AINH

000pyIOBaHuUs.
Iloka3arenn Jlo MoxepHu3anuu ITocie MonepHU3aLUU
Bpripyuka ot npogax 1 000 1500
W3z nepixku, B T.4. 500 600
-I€pEMEHHbIE 200 250
-TIOCTOSIHHBIC, B T.4. 300 350
- - aMOpTHU3aLUs 150 170
CraBka auckonTa (%) 12 10
MNusectunmun - 3000
Cpok 5KOHOMHUYECKOH JKH3HH 7
rpoekTa (Jier)

Ne 3




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

IIpennpusitie paccMaTpuBaeT ABa aIbTEPHATUBHBIX MHBECTUIMOHHBIX MpoekTa. Cpok uX peanusanuu 4
roja. MuB. 3arpatsl coctaBisitor 100000 p. O6mast cymma YJIIT 150000 p mo kaxaomy mpoekty. [Totok
WHB. 3aTparT 10 roJjaM paclpeaemsieTcs CIEAYIONIM 00pa3oM:

1 mpoexT TpedyeT equHOBpeMEeHHBIX HHBecTHIHiA B cymme 100000 p.

2 mpoekT TpedyeT nepBoHavanbHEIX HHBecTUIMH 50000 p 1 50000 p B mepsoIii rog.

Y/IIT o o6omm mpoekTam HopMUpPYeTCs, HAUMHAS CO BTOPOTO rojia paBHOMEPHO IO TOAaM B TEUCHUE
cpoka peanmsanun. CtaBka auckonTa no npoektam 10%. Tpebyercs paccuntats U/1/] mo mpoektam u
c(OpMyIHPOBATH BHIBOIBI.

Bnagets

HaBBIKAMU KOMILIEKCHOTO TIO/IX0/1a PH
MOJIrOTOBKE TEXHHUKO-3KOHOMHYECKOT'O
000CHOBAHUS MPOCKTOB, YUUTHIBAIOIICTO
TEXHUYECKUE, SIKOHOMHUYCCKUE U
COLMAJIbHBIE MTOCIICCTBUS

crioco0amMu JEMOHCTPALUU YMEHHUS
aHAITU3UPOBATh CUTYAI[HIO

HaBBIKAMU M METOJUKAMHU 0000IIeH s
PE3YJIbTATOB PEIICHHS,
IKCIEPUMEHTAIILHOM eI TeIbHOCTH;
Croco0amu OLEHUBAHUS 3HAYUMOCTH U
MPaKTHIECKOW TPUTOIHOCTH
MOJyYSHHBIX PE3YJIbTATOB;
BO3MOXHOCTBIO MEXIUCIUIITIMHAPHOTO
IMPUMECHCHUS,

OCHOBHBIMU ME€TOJIaMU PCIICHUA 3a/la4 B
00J1aCTH UHBECTUITMOHHOTO
MEHE[KMEHTA,

mpodhecCHOHATTLHBIM SI3BIKOM
peIMETHON 00IaCTH 3HAHUS

3ajanus Ha pelleHHe 32124 U3 NPO(ecCHOHAIBLHO 00/1aCTH, KOMILJIEKCHBIE 3aaHus

Nel Iponykuus npeanpusitis N mojbp3yeTcst 00JIbIIMM CIIPOCOM U 3TO JaeT BO3MOXKHOCTh PYKOBOJICTBY
paccMaTpHBaTh MPOEKT YBEIMUYCHUS MPOU3BOIUTEIHHOCTH IPEANPHUITHS 3a CUET BBIITYCKa HOBOH
MPOXYKIUH yxke yepe3 Mecsl. C 3Tol 1enblo Heo0X0IUMO CIIeAyIoIIee:

1. JlonmomHUTENbHBIE 3aTPaThl HA IPHOOPETEHHE IMHUU CTOUMOCTBIO = 425 ThIC. I0JLI.

2. YBenuueHne 000pOTHOTO KanuTaita Ha 94 ThIC. JOJL.

3. YBenuueHHe IKCIUTyaTaIl[HOHHbIX 3aTpaT:

a) pacxoIpl Ha OIDIATy TPyAa MepcoHaNa B MepBbIi rox = 116 THIC. IO U B HanbHEimeM OyayT
yBenmuuBaThcs Ha 10 THIC. JOJII. €KETOIHO;

6) mproOpeTeHNE NCXOIHOTO CHIPHS JUIS TOTIOJHUTEILHOTO BRIITycKa = 137 ThIC. IOJUI. U B JalbHEHIIEM
OyIlyT YyBEJIMUUBATHCS IO 3 THIC. JIOJUI. HA KAXKIYI0 | THIC. TOMOTHUTEILHON NPOIYKIINH;

B) JpyTHe JOTOIHUTEIbHBIE €KeTOJHbIE 3aTpaThl cocTaBsAT 40 ThIC. 101,

4. O0beM peanuzanii HOBOH NMPOAYKIIMH 10 TOAaM COCTAaBUT (THIC. IIT.):

liirog 20
2-Hron 22
3-Hrog 24
ddirog 26
S-Hrog 28
6-it Tozg 27
T-Hron 235

5. Llena peanuzanuu npoayKuuu B 1-i rox 30 101 32 €MUHUIY U OYAET SKETOTHO YBEIUYUBATHCS HA
1,5 gom.

6. AMOpTH3aIIUs TPOU3BOUTCS PABHBIMH JIOJISIMU B TEYEHHUE BCETO CPOKA CIIY)KOBI 000pyA0BaHUSI.
Uepes 7 JieT ppIHOYHAS CTOUMOCTD 000pyA0BaHus cocTaBUT 14% OT ero nmepBOHAYAIBHON CTOMMOCTH.
7. 3aTpaTsl Ha TUKBUAAIHIO yepe3 7 jeT cocTaBsT 10% OT peIHOYHON CTOMMOCTH 000pYyIOBAaHUS.

8. I mpuobpeTeHust 000pyI0BaHusI HEOOXOIUMO B3SITh JOJTOCPOUYHBINA KPEIUT, paBHBIN CTOMMOCTH
obopynoBanusi, moa 13% rogoBeIx cpokoM Ha 5 1eT. Bo3BpaT OCHOBHOW CYMMBI OCYIIECTBIISIETCS,
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HayMHasi CoO BTOPOT0 rojia (IUIaTeXH B KOHIIE T0/1a) PAaBHBIMHU IJIaTE)XKaMH.

9. Hopma noxona na xanuran 30%. Hanor Ha npu6suts 20%. CraBka npouenra (i) paBHa 21% un
paccYuTHIBaeTCS 10 GopMyIIe:

i=a+b+ec,

TZIe a — pa3Mep BAIFOTHOTO JIETIO3HTa;

b — ypoBeHs pucka JaHHOTO IIPOCKTA,;

C — ypoBeHb MH(ISINY Ha BATIOTHOM PBIHKE.

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

10. B xauecTBe npoBepsieMbIX Ha PUCK ()aKTOPOB BBIOMPAIOTCSI:

a) JOTIOJIHUTENIFHOE yBeIHYeHUE 0a30BbIX 00bEMOB NPOAYKIMHU Ha 1% eXeroaHo, HauuHasi CO BTOPOTO
roza;

0) yBelMueHne MPoeKTUpyeMoro ypoBHs HHGusun 10 12%;

B) POCT BEJIMYMHBI JOMOJHUTENBHBIX €KETOIHBIX 3aTpaT Ha 40 ThIC. MO

Onpenenurs:

1. UncTyro TMKBUIANMOHHYIO CTOUMOCTE 000pPY/IOBaHHUS.

2. D¢ dexT oT HHBECTUIIMOHHOMH, OTIepaliOHHON U PUHAHCOBOM JCATEIEHOCTH.

3. [IoTOK peanbHbIX ACHET.

4. CanpJi0 peasbHbIX JCHET.

5. Canbl10 HAKOTJICHHBIX PEAJIbHBIX JICHET.

6. OcHoBHBIE TIOKa3aTeNu 3G (HEKTUBHOCTH MPOEKTA:

a) YUCTHIA IPUBEICHHBINA TOXOT;

0) MHJEKC TOXOJAHOCTH;

B) BHYTPEHHIOIO HOPMY JJOXOAHOCTH.

7. CrenaThb BBIBOJIBI O BO3MOYKHOCTH PEaM3aliiy IPOeKTa ¥ pa3paboTaTh NPeIOKEHHUS 110 MOBBIICHHUEO
ero 3 (HheKTUBHOCTH.

Ne2

Tpebyercst oneHUTH 3¢ HEKTUBHOCT HHBECTUIIMOHHOTO TIPOeKTa. PaccunraTs nokazarenu

3¢ eKTUBHOCTH HHBECTUIIMOHHOTO TIpoekTa (nHAeke perrtadbensHocT PI, NPV, IRR, DPP), cnenats
BBIBOJI O 11€1€CO00PA3HOCTH €T0 peasin3anni. AKIIMOHEPHOE 00IIECTBO paccMaTpUBaeT BO3MOKHOCTh
MIPUOOPETEHNS TEXHOJIOTHIECKOH JINHUH T10 TIPOU3BO/ICTBY MPOAYKIMU B KPEIUT. Y CIIOBHS I0TOBOPA
Kpenura:

CTOMMOCTH MPUOOPETAEMOTO UMYIIIECTBA COCTABIISIET 15 MITH pyo

CPOK TIOJIE3HOTO MCIOIB30BAaHUS 000PYIOBaHUS 5 JET

CpoK moroBopa 3 roja, miara 16% romoBbIx

aMOPTH3ALUS HAYUCISIETCS IMHEHHBIM cIIoco00M

pasmep crtaBku Hiac 18%, Hanor Ha mpuObLIL 20%

ctaBka pepunancuposanus L[b PD 8 %

[Mocne 3ammycka B 9KCIUTyaTallMio 000PYAOBaHUS BEIPYYKa OT peaM3aliy IPOIYKIHH (C HJIC)
cocrasigeT 19500 Thic.py0. /To., a TeKyHmue 3aTpaThl 0e3 y4eTa IIaThl 10 KpeAnuTy- 4,5 MiTH. py0./Toa.
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B Ta6n14ue MPUBCACHBI JaHHBIC OLICHKN JOXOJHOCTHU KaluTajla Ot JIAaHHOM KOMITaHUM:

Buj xanutana

CTouMOCTh KamuTana, %

Jons B o01ieit cymMMe Kanu1

baHKOBCKHMI KpeauT 20 0,3
CpencTBa 4aCTHOTO UHBECTOPA 18 0,3
CoOCTBEHHEIC CPENICTBA 23 0,4

Ne 3

B Ppe3yiibTaTe MPOBECACHHBIX OPraHU3allMOHHO-TCXHUYCCKUX MepOHpI/IHTI/Iﬁ B II€XC

3aTpaThl Ha TOIUIMBO CHU3ATCS Ha 5%.

TOJI0BOI 00BEM MIPOU3BOJICTBA yBEMUUUTCS Ha 15%.
T'omoBoif 00beM IPOU3BOACTBA 0 PEKOHCTPYKIHMH - 2,5 MIIH. T.

Onpenenurs:

MIOJTHYIO ce0eCTONMOCTD | T MPOXYKIMH 0 PEKOHCTPYKIIUH;
MIOJTHYIO ce0eCTONMOCTD | T MPOIYKIUH MOCIIE PEKOHCTPYKIINH;

rOI0BOI SKOHOMHUYECKH 3()(EKT OT M3MEHEHHUs Ce0ECTOMMOCTH.

110 PEKOHCTPYKIHHA nocJjie PeKOHCTPYKIHHA J0JI
HaumMmeHoBaHHe cTaTei KOJI- eHa, | CyMM | KOJ-BO, | IleHA, cymma, | A
BO, T pyo./e | a, T pyo./e | pyo. mocT
. pyo. . .
pacx
(@)
|. 3agaHo B MPOM3BOJICTBO: -
ChIpbe ¥ OCHOBHEIC MaTePHAIIBI 1,164 4786, 1,164 4786,0
0
HToro 3agano - - -
1. Otxombl 1 otepH (-) 0,164 568,1 0,164 568,17 -
7
HToro 3agano (-) OTX0AbI 1.000 - 1,000 - -
norepu
I11. Pacxosl o mepenery -
3.1 JlobaBoYHBEIC MaTEepHAIIBI - - 27,3 - -
3.2 TomMBO TEXHOJIOTHYECKOE - - 44,63 - -
3.3 DHepreTHUeCcKHe 3aTPaThl - - 143, - -
56
3.4 ®oHp o1IaTH TPy - - 112,7 - 0,7
1
3.5 EqunbIii conMaabHBIN HAJI0T - - 29,31 - 0,7
3.6 CMeHHOE 000PYI0BaAHHUE - - 68,91 - 1,0
3.7 Texyumii peMOHT U - - - 0,8
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ITnanupyemsle pe3yabTaThl 00ydeHUs
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CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

coJiep>KaHre OCHOBHBIX CPEJICTB 776,2
7
3.8 Pabora TpaHCIIOPTHBIX IIEXOB | - - 53,67 - -
3.9 AmopTuzanus - - 119,8 - 1,0
2
HToro pacxoaoB no nepeneiy - - -
4. O01IEenpO3BOICTBEHHBIC - - 62,45 -
pacxosl
5. KommMepueckue pacxost 246,1
3

HToro mojaHasi cedeCTOMMOCTDH

Ne 4

I'-u C. — Mono0#i 1 aMOHIINO3HBII PYKOBOIUTENb, COBCEM HEIABHO Ha3HAYEHHBIH Ha JOJKHOCTh
¢uHAHCOBOTO MUpeKTopa «CMmerac», HEOOIBIION KOMIIAHUHN, HMEOIIeH KOTHPOBKY Ha (POHIOBOH
6upxe. C. paccMaTpuBaeT 5TO Ha3HAUYCHHUE KaK BPEMEHHOE, KOTOPOE MO3BOJIUT €My HaOpaTh OIIBIT, a
TIOTOM TIepeiTH B Oosiee KpyNHyIo opranu3anuio. Ero HamepeHue — IepeiTH B Ipyryio KOMITaHHIO Yepe3
3 roza, 4ToOBI HA TOT MOMEHT aKIUKM KoMnaHuu «CMeTrac» BBICOKO KOTHPOBAIUCh. BenencTeue aToro,
C. ocoOeHHO BONHYET, YTOOBI OTYETHASI MPUOBUTE KOMIIAHHH K 3TOMY TpeTheMy (U MOCIeMHEMY IS
HEro) rofly crajia Kak MoxHo 0ojiee Bbicokoi. Kommanus «Cmeracy HenasHo Moommmsosana $300.000 ¢
HOMOIIIBIO BBITYCKa aKIMH C JIBIOTHBIM pa3MeIeHUEeM, U AUPEKTOpa PaCCMaTPUBAIOT TP BapUaHTa
HCIIOJIB30BAHUS OTUX JeHer. PaccmarpuBarorcs Tpu mpoekTa (A, b u B), s kaxa0ro 3 KOTOPHIX
moTpebyeTcst HeMeUIeHHast 3aKyInka obopynoBanus Ha cymmy $350.00. M0oKHO OCYIIIECTBUTE TOJIBKO
OJIVIH TIPOEKT, M 000PYAOBaHHUE 0 KAKAOMY MPOEKTY NMPOCIYKHUT TOJIHKO B TEUCHHE NPEIHA3HAYEHHOTO
eMy cpoka, 6e3 ocTatouHoi cronMocTH. C. OTAaeT nmpeArnoyTeHne NpoekTy B, B cBs3M ¢ ero
MaKCHMaJIbHOI MPUOBLIbIO B TEUEHUE TPEThEro roaa. OJHaKo, OH HE XO4YET OOBSICHATH PeabHBIX
MIPUYMH TOTO, TOYEMY OH OTJAeT IPeIOoUTeHNE ITPOEKTy B, 1 ,l103TOMY, B CBOEM OTUYETE OH
PEKOMEHJ0BAJ NIPeNICEeAaTENI0 POESKT B n3-3a camoii Bricokoit BHyTpeHHeit cTaBku noxoxna (IRR).
[TpuBoauTCst UTOroBas TabJIMIA U3 €ro OTYeTa.

[Ipoext  YwuCTbHIN MOTOK ACHEXKHBIX CPENICTB IRR
o roaam ($ Teic.)

A (350) 100110104 112138160 180 27,5

b (350) 40 100 210 260 160 26,4

B (350) 200 150240 40 33,0

[Ipexncenatens KOMIIAaHUU MTPUBBIK K TOMY, YTOOBI IIPOEKTHI pacCMaTpPUBAIUCH C TOYKH 3PEHHUS CPOKA UX
OKYITIaeMOCTH M YYETHOHM CTaBKH JOXOJHOCTH KaIUTAJIOBIIOKEHHUH, U, COOTBETCTBEHHO, Y HETO
BO3HMKAIOT I10J103peHus oTHocuTenbHO IRR kak MeTona 0T60pa MHBECTUIIMOHHBIX IPOEKTOB. B cBsizn ¢
9THM MIpeJiceAaTelNb MOMPOCKIT MOJrOTOBUTH HE3aBUCUMBIN oTdeT. CToMMocTh KanuTana - 20%,
000py10BaHNE aMOPTH3UPYETCS 10 MPSMOIMHEHHOMY MeTo1y. Heooxoaumo:

a) HallTH CPOK OKYITAEMOCTH WHBECTHIINH JJIsI KaXKI0TO mpoekTa (5 6amios)




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
0) naiitt ARR 115 Kaxoro mpoekTa. (5 6aios)
(Aroro: 10 6ansoB)
3HaTh CpencTBa ¥ METO/BI CTUMYIHUPOBAHUS TeopeTndeckue BOIpPOCH: IIponsuxenue
cObITa mpoxykuuu. Cucremy 1. IloHATHE ¥ S5KOHOMUYECKOE COAEPKaHUE PE3yNbTaTOB HAYYHOU U HayUYHO-TEXHUYECKOI Hay4YHOH MPOAYKIUN
(mHAHCHPOBaHUSI MHHOBAIIMOHHOMN JeSITeIbHOCTH.
nesrensHOoCcTH. [IpuHINDEI, hOopMBI N 2. DKOHOMHYECKHE TT0Ka3aTeNH, XapaKTEPU3YOLINe HAYTHYIO JEATEIbHOCTb.
METO/IbI QMHAHCHPOBAHUS HAYIHO- 3. Kitaccuduxanust Hay4HO-TEXHUIECKON MPOAYKIIMHU 1T0 SKOHOMHUYECKUM KPUTEPHAM.
TEXHHYECKOH MPOIYKIUH. 4. Ucroynnky (prHAHCHPOBAHMS HHHOBAIIMOHHBIX POEKTOB.
5. ®opmsbl (hpMHAHCHPOBAHNS HHHOBAIMOHHOH JEATEILHOCTH.
6. ®opMBI TOCYIapPCTBEHHOH MOIEPKKH NHHOBALMOHHON AEATEIHHOCTH.
7. HeTpaluLIMOHHBIE MEPBI FOCYAAPCTBEHHOM MOAJIEPIKKHU.
Ymers AHanM3upoBaTh PEIHOK HAYYHO- [IpakTryeckne 3aganus:
TEXHUYECKOH MPOAYKIMH. BoInensaTs INoaroroBka KoKIIaOB-NIPE3EHTAIMI HA IPEIIOKEHHBIC NIIA CAMOCTOSTEIbHBIC TEMATHKH:
0COOEHHOCTH IPOJBIKECHUS TOBApa U 1) Ilonstie Hay4YHOH IeSTeNbHOCTH, TOKA3aTelH € XapaKTepU3yolue, NCTOYHUKHA (PMHAHCUPOBAHUSL.
MyTH €r0 COBEPIICHCTBOBAHUS B 2) IIpo6nembl aHann3a pbIHKA HAYYHO-TEXHUYECKON MPOTYKINN.
ycnoBuax Poccuiickoro peiaka HayuHoi | 3) HayduHo-TexHHYecKas MpOAYKIHs Kak ToBap 0co0oro poja.
MPOAYKITHH. 4) Ilporiecc mpoOM3BOACTBA, peATM3alMK U UCIOIb30BAHUSA HAYYHO-TEXHUYECKOM MPOIYKIIUH.
5) Knaccudukaryst Hay4HO-TEXHUYECKOW MPOAYKIIMH 110 SKOHOMUYECKHM KPUTEPHSIM.
6) Oprann3zanys 1 INIaHUPOBaHUE ITPOIBIDKCHMS TOBapa U ITyTH €r0 COBEPIICHCTBOBAHNS.
7) CpencTBa ¥ METOJIbI CTUMYJIMPOBAHUSI COBITA MTPOAYKIIHH.
8) [IpuHINIBI, OPMBI N METOABI (PUHAHCHPOBAHUS HAYYHO-TEXHHYECKON POIYKIIHH.
9) UcToununku pMHAHCHPOBAaHUS HAYYHOH, HAYYHO-TEXHHYECKOH 1 NHHOBALIMOHHOM JAEATEILHOCTH.
10) ®opmbl rocynapCcTBEHHOI MOIIep KK HHHOBAIIMOHHOH JesTebHOCTH B Poccun.
11) Ilpon3BOACTBEHHBIN MPOIIECC ¥ OCHOBHBIE PUHIUITEL €70 OPTaHU3ALHH.
12) ITopsnok 1 0COOGEHHOCTH BBIMOJIHEHUS HAYYHO-HUCCIIEA0BATEILCKUX PA0OT IO TOCYAapCTBEHHBIM
KOHTPAKTaM.
Bnaners MeroamMn CTUMYJIMPOBAHUS COBITa TBopueckue 3aganHus:

npoaykiun. CriocobaMu OlleHUBAHUS
3HAYMMOCTH U TIPAKTHUECKOMH
MIPUTOTHOCTH UHHOBAI[MOHHOM
MIPOTYKITHH.

1. Pa3paboTka KOHIENIMH (METOIMKH) CTUMYJIMPOBaHHS CObITA KOHKPETHON HAyYHO-TEXHUUYECKOI
HPOIYKITHH.

2. Pa3paboTka KoHUIENIIH (METOIUKN) OIICHUBAHUS 3HAYMMOCTH U MPAKTHUECKOH MPUTOAHOCTH
KOHKPETHOM MHHOBAIIMOHHOW MPOTYKIIUH.

OK-3 — cnocoOHOCTHI0 K KOMMYHHKAIIMH B YCTHOIM M NUCHMEHHO# (hopMax Ha PyCCKOM W HHOCTPAHHOM SI3BIKAX JUISI PEelIEHHS 32124 MEKJINYHOCTHOT0 U M eKKYJILTYPHOT 0
B3aNMOJeliCcTBHS

3HaTh

0a30BbIE JEKCHYECKHUE €IUHHUIIBI 1O
I/ISyquHI)IM TECMaM Ha I/IHOCTpaHHOM
SI3LIKE;

0a30BbIC TPaMMAaTHYECKUAE KOHCTPYKITHH,
XapaKTepHBIC JIJIsl YCTHOW W IIUCHMEHHOM

Use the phrases to write your own autobiography.

1 My name is ... [am ... years old. [ was born on ... in ... 2 We have ... people in our family. I live
with ... 3 My father’s name is ... He is ... years old. He is a ... and he works ... 4 My mother’s name is
... She is ... years old. She is a ... 5 I have a (younger / elder sister / brother). He / She isa ... 6 We live
ina... There are ... rooms in our flat: ... ... ... and a ... We have all modern convenience: ... ... ... ...

WHocTpaHHBIN A3bIK
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CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM

KOMITIETEHIINU POTPaMMEI
peun; 7 |1 have my duties about the house. I must ... I always help my ... about the house. 8 I finished school
JIMHTBOCTPaHOBEAYECKUE U number ... My favourite subjects at school were ... and ... Now I’'m a ... 9 I like reading. I like to read
COLIMOKYIBTYpHBIE 0OCOOeHHOCTH cTpaH, | ... and I also like to read... 10 I like to listen to modern music. I like to listen to ...
N3ydaeMoro SI3bIKa My favourite composer is... 11 I like to watch TV. My favourite programmes are ... 12 Now I’'m a

student of ... We have many subjects at ... My favourite subjects are...

YMerh YHUTATh W W3BJIEKATH HHYOPMAIIHIO U3 Put the words in the proper order in the sentences lusually / at 10 o'clock / out of the garage / in the
aaNTUPOBAHHBIX HHOSI3BIYHEIX TEKCTOB; | morning / drives / his bike / Fred
JieTIaTh KpaTKue COOOTIeHHS 2a shower / after dinner / often / Mrs Lewis / takes
(npe3enTanun) Ha MHOCTpaHHOM si3bike; | 3@ parking place / near the library / we / find / seldom
oopmiaTh MHPOPMAIHIO B BUIC 4to / 1/ on/ a/ night-club / sometimes / Saturdays / go
MMCBMEHHOTO TEKCTa 5fly / my parents / to Australia / sometimes / I / in winter / and

6enjoys / very much / swimming / in the pool / always / Mary

Bnagets HaBbIKaMHU YCTHOM U MUCBbMEHHOU peuu
Ha UHOCTPAHHOM SI3bIKE; Answer the following questions:
OCHOBHEIMY BHIAMH YTCHHUS What was George Stephenson?
(u3yuaroiiee, TOUCKOBOE U Where and when was George Stephenson born?
IPOCMOTPOBOE); When was the first public railway opened?
npuéMaMHM TIEPEBO/IA aJa THPOBAHHBIX How many children had George Stephenson?
HMHOS3BIYHBIX TEKCTOB; Where was a monument to father and son erected?
HOPMaMH PEYEBOr0 ITHUKETA.

3HaTh — CTPYKTYpY U coJiepKaHHe IlepeyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTy: Kynbryposorus u

MEXKYJIBTYPHOTO B3aUMOICHCTBUS,
—CyTh IEHHOCTHO-CMBICIIOBBIX
OTHOIIICHHUI B MEKITMYHOCTHOM
KOMMYHUKAIIHH;

— MaTepHaJIbHYIO H JYXOBHYIO POJIb
KYJIBTYPHI B PA3BUTHH COBPEMEHHOTO
00111eCTBA;

— JIBWOKYIINE CUIIBI M 3aKOHOMEPHOCTH
KyJIbTYPHOTO TIpOIlecca,
MHOTOBapHAHTHOCTh KYJIbTYPHOTO
mporiecca.

1. CTpyKTypa 1 COCTaB KyJIbTypPOJIOTHIECKOTO 3HAHHS.

2. CTpyKTypa COBPEMEHHO! KYJIbTYPOJIOTHH: TEOPHS KyJIbTYPBI, HCTOPHS KYJIBTYPBI, GUI0CODUS
KYJIBTYPBI, COIIOIIOTHS KYJIBTYPBI.

3. KynbTypanrpononorus.

4. Teoperndeckas ¥ MPUKIATHAS KYJIbTYPOJIOTHS.

5. MeToabl KyIbTypOIOTHYECKOTO HCCIIEIOBAHMS.

6. [TonsTre KyabTypbl U €€ HYHKIHH.

7. KynpTyporenes.

8. KynpTypa, npupoa u IIUBHIH3AIHS.

9. KynbpTypa Kak MHp CMBICIIOB 1 3HaKOB. SI3BIK M KOJBI KYJIbTYPHI.

10. ®opMBI KyABTYpPBI: ME(DOIJIOTHS, PETTUTHS, HCKYCCTBO, HAYyKa.

11. KynbTypHas kapTuHa MHUpa.

12. Mopdosnorust KynbTypbl: MaTepHaIbHast U TyXOBHAsl KYJIbTYpPHI.

13. CyOKkynbpTypa n KOHTPKYJIBTYpA.

14. MaccoBas 1 anuTapHasi KyJabTypa.

15. dyHKIMU, HIEHHOCTH U HOPMBI KYJIBTYPBI.

16. Tunonorus KyapTypsl: fuxoTomust «Boctox — 3anany.

17. O6mectBenHo-ncTopuueckas mkoia (H.S. Jlanunesckuii, O. lllnmenrnep, A. ToiinOu u 1p.).

MEXKYJIbTypHOE
B3aUMO/IeiicTBHE
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CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

18. Harypanuctrnueckas mkona (®. Humme, 3. dpeiin, K.I'. FOur, 5.K. ManunoBckuit u 1p.).
19. Coumonoruyeckast mkona (T. Dauot, I1. Copokun, A. Bebep, T. ITapconc u ap.).

20. CtpyxrypHo-cumBoamdeckas nikoia (P. Coccrop, 2. Kaccupep, K. Jleu-Ctpocc u ap.).
21. ArTpononorndeckas mxoia (3. Taitnop, A. Jlarr, [Ix. @peitzep, A.H. Becemosckwuii u p.).
22. Konuenuus «urpoBsix KyasTypy» (M. Xeitsunra, X.Oprera-u-Taccer, E. ®unku ap.).

23. MeXKyIbTypHBIC KOMMYHHKAIIHH.

24. KynpTypa, THIHOCTh B O0IIECTBO: aKKYIbTypays U aCCUMILISIIH.

25. CounanpHble HHCTUTYTHI KYJIBTYPHL.

26. IHKynbTypanus ¥ coluaIn3amus.

27. Moaenu KyIbTypHOI yHUBEpCaTH3aIuH.

28. MecTto u posib Poccun B 1uanore KyiabTyp U MUPOBOHM KyJbTYype.

29. HanpoHanbHOe cBOoe0Opasue pyccKoil KyIbTypbl: MECCHAHCKOE CO3HAHHE.

30. Cranosnenue u pa3Buthe KynbTypsl Ha Pycu B IX — XVIII Bekax: u3 KyapTypHOU H30JIAIIUH K
HUHTErpalyuy ¢ eBpONEUCKON KyIbTYPOH.

31. Ponp nmuunHOCTH B pycckoii KynpType XX Beka.

32. lnanor KyJnbTyp B pycCKOM HCKyccTBe «CepeOpssHOTO BeKay.

33. KynbTypHas MoiepHHU3aLUsl.

34. T'moGaneHBIE IPOOIEMBI COBPEMEHHOCTH.

35. KynbTypa B COBpEMEHHOM MHUpE.

Tecr:

1. KyabTyposorusi kak cucreMa 3HaHUi 0 KyJ1bType H3y4aeT:

A) 00pa3 KU3HU JIIOJICH;

B) xynbTypHBIH ypoBEHS JT0JIEl;

B) meneBprr MUPOBOI KYJIBTYPHI,

I') cumBo 3HAUEHUS apTe(haKkToB.

2. I1pu ceMHOTHYECKOM MOAXO0e K M3YYeHHIO KYJIbTYPbl 0c000¢ BHUMaHUe o0palaercs Ha:
A) IBWXYIIUE CHIIBI KYJIBbTYPBI;

b) HOpMBI M caHKIMY;

B) cumBOIIEI M 3HAKM KYJIBTYDBI;

I') pyHKumm KynpTypHI B 001IECTBE.

3. [IpeaMeToM H3y4eHHsI KYJIbTYPOJIOTHH SIBJISIIOTCS:

A) Teopuu pa3BUTHSA O0IIECTBA, KyJIbTYPHBIEC SIIOXH;

B) B3aumocCBs31 MKy pa3THIHBIMH HCTOPHYECKUMH IEPHOIAMI;

B) Monenu KyiIbTyphl, IIECHHOCTH, HOPMBI, YEJIOBEUECKOE TIOBEIICHNE;

I') MmupoBas Xyno)kecTBEHHasI KyJIbTypa, MaHEPHI TIOBEICHHUS YEIOBEKa B 00IIeCTBE.

4. UcnoJib30BaHHe HCTOPHYECKOT0 METO/a HCCJIeJ0BAHUS KYJIbTYPHI NIpeanoaraer ocoboe
BHHUMaHHe K H3YYeHHIO:

A) poJti BBLIAIOLIMXCS JIMYHOCTEN B HCTOPUH KYJIBTYPHI;




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

B) renesuca, pa3BUTHS 11 yracaHus KyJbTYPHBIX SIBICHHI BO BpEMEHH;

B) Bo3MOXHOCTH pecTaBpaliiy MIAMATHUKOB KYJIbTYpPHI;

I') aHTHYHOI KyNBTYpHL

5. Meron ucciienoBaHusl, NPUHATHINA PYHKINOHAIbHON IKOJIOH, — 3TO:

A) aHanIM3 NPOIYKTOB )KU3HEESTEIbHOCTH;

B) Benenue HabmoneHns 3a 00pa3oM KHU3HH COOOIIECTRA;

B) BeneHue skcIeprMEHTa Hal HCCIIEAYEMBIMH IPYIIIAMH;

I') pasmbinuieHne Hag 00bEKTaMH MHPA IPUPOBI X MUPA YEIOBEKA.

6. K npeqMeTHOMY 10110 KYJILTYPOJIOTHHM He OTHOCHTCH...

A) KylbTypOBEJICHHE;

B) ncuxosnorus KyJneTypsl;

B) commonorus;

I') GorocnoBue KyabTypHbl.

7. Ilosty4yeHne HEHHOCTHBIX CYKICHHUH SIBJIsIeTCS IIABHOM 1E/IbI0 MeTO/1a UcCJIe0BaHuA
KYJbTYPBI.

A) CTPYKTYpHO-(QYHKIMOHAIEHOTO;

b) ucropudeckoro;

B) ¢pmnocodckoro;

I') xomnaparuBHOTO.

8. B 3aBucuMocTH OT 1Heseill KyJbTYPOJOrHYeCKOro No3HaAHUs B NMPeIMETHOMH 001acTH
KYJAbTYPOJOTMH BbIIEJISIOT TeopeTHYecKuil, PyHIaMeHTAIbHBIH 1 YPOBHH.
A) KOMIIapaTHBHBIH;

B) smmupugeckuii;

B) nuaxpoHudeckui;

I') npuktagHOii.

9. KyabTypy 0011ecTBa 1 ero cy0beKTOB H3y4aeT:

A) COIINOJIOTHS;

B) xynbTypHas aHTpOIONIOTHS;

B) xyneTyponorus;

I') pumocodust KynbTypHL

10. B cooTBeTCcTBHH ¢ 32Ja4aMH KYJbTYPOJOTHYECKOH HAYKH BCe e€ 3HAHMA MOAPA3AeIAIOTCH Ha
JBa BUAA — (pyHAaMeHTAJIbHbIE U 3HAHHS.

A) IpUKIIAHEIE;

B) ropumiaeckue;

B) Texanueckue;

I') nenarornaeckue.

11. KyasTypoJsioruueckoe 3HaHHe BOCTPeOOBaHO:

A) sKoiorueii;

B) Teopueii cucrem;




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

B) reorpadueii;

I') nonuronoruei.

12. A3yyenne HpaBOB U 00bIYa€B HAPOJAOB HEOOXOIUMO JIJIS:

A) obecnieueHNe MEXKYIBTYpPHOH KOMMYHHKAIINH;

B) ocBoeHMsT HOBBIX TEPPUTOPHIA;

B) npocBenieHust OTCTaNbIX HAPOIOB;

I') noBbIIIeHNsT COOCTBEHHOTO KYIBTYPHOTO YPOBHSL.

13. KyabsTypoJiorusi onupaeTrcs Ha 10CTHKeHUS HayK.

A) HCTOPHYECKUX;

Bb) maremaTuyeckux;

B) Guonoruveckux;

I') nonutudeckux.

14. CTaTyc Ky1bTYpOJIOTHH COBPEMEHHOI ccTeMe HayK onpeaeJIsieTcs:

A) ncnoabp30BaHUEM €€ METOJIOB U BBIBOJIOB B IPYTHUX OTpacisAX 'YMaHUTapHOTO 3HAHUS,
b) Brutouennem kypca «KymnbTyposori» B 00pa3oBaTeIbHBINH MPOIIECC;

B) nponomxuTensHONM UCTOpHEH;

I') HpaBCTBEHHBIM U 3CTETHUECKUM COJIEPKAHHEM KYIbTYPOJIOTHH.

15. B3aumMocBsi3b KyJIbTYPOJOTHHM U COLMOJIOTHHU NPOSIBJISIETCS B:

A) o01Ieii TeHeaoruuy;

B) cxoIHBIX METOAAX HCCIIEJOBAHUS,

B) ToxxaecTBe Hay4YHBIX BEIBOJIOB;

I') enuHOM TEPMHUHOIOTHH.

16. K HaykaM, ¢ KOTOPLIMH KOHTAKTHPYET KYJIbTYPOJIOTHUsl, YI1y0/ss CBOM NpeCTABIEHHUS 0
KYyJbType, He OTHOCHTCS...

A) noruxa

B) dpumocodpus

B) cormmonorus

I') atHOTpadus.

17. K Haykam 00 001X acneKTax 4ej10Beq4ecKoii 1esiTeIbHOCTH, €3 OTHOCUTEIbHO K eé
npeaMeTy, OTHOCATCS HaYKH.

A) P5KOHOMHUYECKHE;

B) uckyccTBoBegueckue;

B) Texanueckue;

I') xynpTypoorn4eckue.

18. I'naBHOe oT/INYHMeE KYJIHTYPHOIi AaHTPONOJIOTMH OT KYJAbTYPOJIOTHH 3aKJII04YaETCsl B TOM, YTO
KYJAbTYPHasl AaHTPOIOJIOTMSI HOCUT IO MPEeNuMYIeCTBY Xapakrep.

A) IpaKTHYECKUIA;

B) o6o0marommui;

B) perpocnekTHBHBIN;




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

I') nonnmaromuii.

19. IlpukaagHasi KyJbTYpPOJIOTHSI H3y4aeT:
A) 3BOITIOIUIO TEOPETHUECKON KOHIICTIITHH;
b) 3akoHOMEpPHOCTH KyJIBTYPHOTO TIPOIIECCa;
B) HapomHOE TBOpUECTBO;

I') noBcenHeBHAs TIpaKTHKA JIOICH.

20. ITpenmMeTOM HCTOPHYECKOH KYJIbTYPOJIOTHH SIBJISIETCH:
A) IpONCXOXKICHHS YEI0BEIECKOTO pa3yMa;
B) cTpykTypa coBpeMeHHO# KyJIbTypOJIOTHH;
B) nepcrnexkTHBBI KyIbTypHOTO Pa3BUTHS,

I') aBosTtO1IMS KYNBTYPHBIX hopM.

YMmerb

— 00LIaThCs C MPEACTABUTENSIMH APYTUX
KYJIBTYP, UCIIOb3Ys IPUEMBI
MEKKYJIbTYPHOT'O B3aUMOJICHCTBHUS;
— pemiath 3aa4i MEKIMYHOCTHOTO U
MEKKYJbTYPHOI'O B3aUMOJICHCTBHUS;
— aHAITU3UPOBATH IPOOIIEMBI
KyJIbTYPHBIX TIPOLIECCOB;

— MPUMEHSTH MTOHATHHHO-
KaTeropuaibHbIH ammnapar, OCHOBHbIC
3aKOHBI KyJIbTYPOJIOTHUH KaK
TYMaHUTAPHOW HAyKH B
npodeccnoHambHON JesITeNIbHOCTH;

— aHAJIU3UPOBATH U OLICHUBATH
KYJbTYPHBIC ITPOUECCHI U SABJICHUS,
IUTAHUPOBATH U OCYIIECTBIIATH CBOIO
JIeSTENIbHOCTh C YYETOM Pe3yJIbTaTOB
3TOrO aHaIn3a.

IIpakTHyeckHe 3a1aHUSA:

1. Ilpouwnraiite pparment u3 padotsl P. Mtca u copmynupyiite CBOE OTHOIICHUE K €r0 TOYKE 3PCHUSL.
OTBeThTE Ha BONPOCH.

JKu3Hp HaMIMX JajIeKUX MPEeIKOB MPOTEKaNa B SKCTPEMANIbHBIX YCIOBHSX, OOTraThIX MHOXKECTBOM
ClTy4alHBIX COBNAJCHUH, KOTOPBIC BOCIPUHIMAINCH IEPBOOBITHBIM COZHAaHHEM KaK CIIEJICTBHE
TIPOSIBJICHUS] HEBUIUMBIX W BCECHIIBHBIX «dapy». OHU MMOPOXKIAIOT BUIUMOCTE OOJIBIION BEPOSITHOCTH
CBSI3M IIPOMCIIEAIINX C YEJIOBEKOM HECUACTHH ¢ ICHCTBUSAMHU HAJ ero (EeTUIIaMH HIH PEaTbHOCTHIO
MIPOKJIITHH, 3aKJIMHaHNH, KOJIK0BCcTBa. Ecim eme 1o06aBUTE crofa caM (akT NCHXO0JIOTHIECKOTO
OXXHMIaHUs Oelbl: YTO-TO CIYYHIIOCH C TBOEH UypHHTOH, C TBOUM (DETHIIIEM U T. II., TO KOJIHMYECTBO
COBIAJICHUN UIIH CIy4alHBIX CBA3EH HECBSA3aHHBIX IPUYUH U CIECACTBUN YBETHUUTCS.

* [Toyemy Ha HepBBIX ATAIAX Pa3BUTHS YEIOBEUECKOTO OOIIECTBA MOSBISIETCS BEpa B A0COIIOTHYIO CBSI3b
¢erunia c cyapboii yenosexa?

* [Tonxpenuisiinace Jin 3Ta CBSI3b OOIIECTBEHHBIM CO3HAHHEM MEPBOOBITHOM ATTOXH?

* [Touemy o j00GHbBIE CUTYAITH YaCTO HAXOAWIN CBOE TIOATBEP)KICHNE B OKPYXKAIOIIEM peabHOM MHpe?
* [IpuBeuTe N3BECTHBIE BaM MPUMEPHL: a) MarMYecKoro 00psza; 0) TOTEMHBIX MIPEICTaBICHUH; B)
AHMMHUCTHYECKUX IPEACTaBICHUI.

2. PaccmoTpuTe OCHOBHBIE MUPOBBIE PETUTHH IO TPEM OCHOBHBIM MOMEHTaM: PEIIMIHO3HOE CO3HAHUE,
KyJbTOBasl JESATENBHOCTb U PEIMTHO3HBIE Opranu3anuu. VimeiTe B BUy, YTO OHM TECHO CBSI3aHBI,
B3aUMOJAEHCTBYIOT M 00Pa3yIOT LEIOCTHYIO PETUTHO3HYIO CHCTEMY.

3.0numnTe Kakol-T1M00 U3BECTHBII BaM OIBIT MEXKKYJIBTYPHOTO B3aUMOJIeHCcTBYA. boutn i B Bamen
YKHM3HU MPOOJIEMBI C TOHMMaHHEM MTOBEACHUS IPEACTaBUTENCH APYTroi KyabTypsl? MoXeTe JI1 BBl UX
00bsscHUTH? OOpaTHTe BHUMAaHUE NIPU OOBSICHEHHUH, YTO MOBE/ICHHUE YeJIOBEKa CIIeIyeT paCCMaTPUBATh B
paMKax ero KyJlbTypHl, @ HE CBOEH, T. €. CJIelyeT MPOSIBIIATEH OOJIbIIIE SMIIATHH, YeM

cummatun. CuMIaTys HoApa3yMeBaeT, YTO YSIIOBEK MBICICHHO CTaBUT ce0sl Ha MECTO APYTOro, CIeIyeT
«30JI0TOMY MIPAaBHUITY HPABCTBEHHOCTI: IIOCTYIAH C IIOJBMH TaK, KaK XOTeJ ObI, YTOOBI MOCTYTIATH C
T0OOW». HO Ipy cuMIaTHy UCTIONIB3YIOTCSI CBOM COOCTBEHHBIE CLIOCOOBI MHTEPIIPETAIINH ITOBEICHHS
npyrux moneit. [Ipu oGmeHnn ke ¢ HOCUTEISIMH APYTUX KYJIbTYp ClIeAyeT IPUMEHATh SMIaTHIECKIHA
MTOJIXOJ, T. €. MPEJICTaBUTh ce0s1 Ha MECTE IPYTOTO YEJIOBEKa, IPUHATH €0 MHUPOBO33PEHHE, IIOHSTH €T0
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YyBCTBA, XKeJIaHUs, TOCTYNKHU, UICXOUTh U3 PaMOK €ro KyJbTypbl. CYITHOCTh IMIATUYECKOTO TOX0Aa
OTPaXKaCT «IJIATUHOBOEC MPABUJIOY»: «IIOCTYMAM C IPYTMMHU TaK, KAK OHH MOCTYIAIH ObI CAMHU ¢ COOOMY.
4. Onpenenute, B KAKOW HCTOPUKO-KYJIBTYPHBIH ITEPHOI OBLIN ClIETaHBI CIEAYIONINE BRICKAa3bIBAaHHS
(ecm BO3MOYKHO, HA30BUTE aBTOPA):

* «Kak mroopoHOe 1one 6e3 BO3IeNbIBaHMUS He TacT yposkasi, Tak U Iymia. Bo3mensiBaHue AyImm — 3TO
1 ecTh GIIocodus: OHA BHIMMAJIBIBACT B AyIIC OPOKHU, IIPUTOTOBIACT TYIIU K MPHATHIO TIOCEBA U
BBEpsET el — ceeT, TaK CKa3aTh, TOIBKO T€ CEMEHa, KOTOPBIE, BRI3PEB, IPUHOCAT OOMIbHEHIIIHI
ypoxaii»;

* «YemoBek — 310 caaboe, OECIIOMOIIHOE, TOCTOWHOE JKaJIOCTH U y4acTHs cymecTBo. Ho B cBoei
cnabocT OH 0OHAPYKMBAET OTPOMHYIO CHITy. YTIoBas Ha Bepy, OH MOXeT cKa3aTh «Ja» Xa0THYECKOMY
U CTPAITHOMY MUPY»;

* «YenoBek, 3a0bIBIIHI 00 HHTEpECaX OOIIECTRBA, U MPABUTENb, 3a0BIBIIMN 00 HHTEpEcax rpaKaaH, — HE
pUMIISIHE, a BapBaphl»;

* «KynpTypa He BOCIIUTaHHE MEpPbI, FTAPMOHHUHU U MOPAIKA, a IPEOJOJICHUE OTPAaHUUEHHOCTH, KaK
KYJbTUBHUPOBaHHUE HEUCUEPIIAEMOCTH, O€3TOHHOCTH JTHIHOCTH, KaK e¢ MIOCTOSTHHOE JYXOBHOE
COBEPLICHCTBOBAHUEY;

* «Bce 3T ckazaHHBIE XyJ0’)KECTBA BECbMa M BECbMa Pa3jUy4Hbl IPYT OT APYra; TaK 4TO €CIU KTO
HCIIOJIHSET XOPOIIO OJTHO U3 HUX U XOUET B3ATHCS 33 JPYTrHUeE, TO IOYTH HUKOMY OHH HE YJAIOTCS TaK,
KaK TO, KOTOPOE OH UCIOJIHSAET XOPOIIO; TOI/A KaK sl U30 BCEX MOUX CHJI CTapaycsi OJMHAKOBO
OpyJa0BaTh BO BCEX OTUX XYHOKECTBAX; U B CBOEM MECTC s IMOKAXKY, UTO A I[O6I/IJ'IC$[ TOTO, O UEM 4
TOBOPIOY;

* «M Toraa yepes xaoc, yepes abCypAHOCTH, YEPEe3 Uy IOBUIIHOCTh KU3HH, KaK COJHIIE Yepe3 TyuH,
risiHeT oko boxkbe. bora, KOTOphIi MMeeT TNYHOCTh, U TUIHOCTh, OTOOPAXEHHYIO B KaXK 10
YEJIOBEUECKOM JTJUUYHOCTH,

. ((HOCTyHaﬁ Tak, qTOOBI THI BCErjia OTHOCUJICA K YCJIOBEYECTBY U B CBOEM JIMIIEC, U B JIMIIE BCAKOI'O
JPYTOTO TaK ke, KaK K IeJIH, M HUKOTJa He OTHOCHIICS OBI K HEMY TOJIBKO KaK K CPEICTBY»;

* «Havana nuBuiIM3anuy 0AHOTO KyJIbTYPHO-UCTOPHUUYECKOTO TUIIA HE TIEPEAt0OTCsl HapoaaM Jpyroro
tuna. Kaxaerit Taim BeIpabaThIBaeT ee TSt ceOs pu OOJIBIIEM WITH MEHBIIIEM BIHSHUHU IYKIBIX, EMY
MPEALIECTBOBABIINX WM COBPEMEHHBIX [IUBUIIN3ALUI»;

* «MHe X0TenoCk OBl CIIOBOM «'YyMaHHOCTBY OXBATUTh BCE, UTO 5 IO CUX MTOP TOBOPHII O YEIIOBEKE, O
BOCIIHTaHHH €T0 0JIATOPOCTBA, pa3yMa, CBOOOIbI, BEICOKHUX MOMBICTIOB ¥ CTPEMJICHHUH, CHIT U 3JI0POBBS,
TOCIHOJICTBA HAJl CHJIAMH 3eMJIH»;

* «Bce xopo1110, 4TO UCXOIUT U3 pyK TBOpIa Beex Benlei. B pykax uenoBeka Bce BBIPOKAACTCIY;

* «BocrmuTanue 4eI0BEYECKOro pojia — 3TO MPOIECC U TEHETHUSCKUIA U OPTaHUIECKUH; TPOIIECC
reHeTHYeCKUi — Oaronaps nepeaade, TPaJAUIAU, IPOIecC OpraHNYECKHil — OJ1aroaapst yCBOSHHUIO U
MIPUMEHEHHIO MEePETAHHOTO. MBI MOYKEM KaK YrOJHO Ha3BaTh 3TOT I'EHE3UC YEIIOBEKa BO BTOPOM
CMBICJIC, MBI MOXXEM Ha3BaTh €TI0 KyHBTypOﬁ, T. €. BO3ACJIBIBAHUEM ITIOYBbI, 4 MOKEM BCIIOMHHUTH 06p33
CBETa M Ha3BaTbh €ro MPOCBELEHUEM, TOTJa LIeTb KYJIbTYPhl U NIPOCBEIICHUS MPOTSIHETCS A0 CaMO
3emuid. Paznuuune Mexly HapoJlJaMu POCBEIIEHHBIMU U HEIPOCBEUIEHHBIMU — HE KaYECTBEHHOE, a




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

TOJILKO KOJINYECTBEHHOEY;
* «...Hro Takoe 4enoBek Bo Beenennoii? HeObiTHE B CpaBHEHHH ¢ OSCKOHEYHOCTBIO, BCE CYIIICE B
CpaBHEHHH C HEOBITHEM, CpeTHee MEX Iy BceM U HnueM. OH He B CHIIaX Jake MPUOIM3UTHCS K
MOHUMAHMIO 3TUX KpalHOCTEW — KOHIIA MUPO3/IaHUs U €r0 Hayana, HENPUCTYIHbBIX, CKPBITBIX OT
JIIOACKOTO B30pa HEMIPOHUIIAEMOW TAWHOW, M PaBHO HE MOXET IOCTHYb HEOBITHE, U3 KOTOPOTO BO3HUK, U
0ECKOHEYHOCTh, B KOTOPOIl pacTBOPSETCS;

* «[IprunHa Bcex OeACTBUI U HeCUacTHHl JIIOEH, — COCTOUT B HeBexecTBe. [IpeomoneTs cBoe meyanpHoe
I0JIOKEHUE, BBIMTH U3 HETO JIFOAU MOTYT TOJIBKO Yepe3 MPOCBELIEHHUE, & POCT €ro HEOA0IUM. B ymax
UJIET CKPBITasi U HETIPEPhIBHAS PEBOIOLMS ... C TEYEHHEM BPEMEHH CaMO HEBEXKECTBO cels
JUCKPEAUTUPYETY;

* «Bce, UTO BHE MEHSI, — OTHBIHE UYXJI0 MHE. Y MEHS HET B 9TOM MUPE HU OJIN3KUX, HU MHE MMOJ00HBIX,
HU OpaTheB. Sl Ha 3emile, Kak Ha 4y»OM TUIaHeTe, Kyla CBAIMIICS C TOH, Ha KOTOPOM »Kui npexae. Ecnu s
U pas3iinyalo, 4To BOKPYT ceOsi, — TO JIMIIb CKOPOHBIE M Pa3IUparole Cep e NpeAMEThI, 1 Ha BCE, YTO
KacaeTcs U OKpY>KaeT MEHs, He MOTY KMHYTh B3IJIs/a 0e3 Toro, 4To0bl He HalTH TaM KaKoro-HUOY b
MTOBOZA K PE3PUTEIHHOMY HETOIOBAHUIO M YAPYJAOMIeH OOI»;

* «Xop pa3BUTHS KyJIbTypHO-UCTOPUICCKUX THUIIOB BCETO OJIMKE YITOI00ISIETCS, TEM MHOT OJICTHHM
OTHOIUIOAHBIM PACTEHHSM, Y KOTOPHIX TIEPHOJ POCTA OBIBACT HEOMPEICICHHO POJOKUTEINCH, HO
MEepPHOJ LIBETCHUS U TUIOAOHOIIEHUS — OTHOCUTENBHO KOPOTOK M UCTOLIAET pa3 U HaBCEraa Mx
JKU3HEHHYIO CHITY»;

* «Bcskas KynpTypa (1axe MaTepHalibHast) €CTh KyJIbTYpa AyXa; BCAKas KyJIbTypa UMEeT JyXOBHYIO
OCHOBY — OHA €CTh IIPOJYKT TBOPYECKOI1 pabOThI JyXa HaJ MPUPOIHBIMH YCIOBUSIMI.

Bnagers

— HaBBIKAMH MEXKYJIbTYPHOIO
B3aUMOJICHCTBUS;

— KPUTHYECKOTO BOCTIPUSATHUS KYJIBTYPHO
3HA4YMMOIl HH}pOpMaLny;

— HaBBIKAMU COIMOKYJIBTYPHOTO
aHaJu3a COBPEMEHHOMU
JIEUCTBUTEIHHOCTH;

— HaBBbIKaMU COLUAIBHOIO
B3aUMOJEHCTBUS, COTPYAHUYECTBA
BIIO3ULIMI pacoOBOM, HATMOHATILHOM,
PENUTrHO3HON TEPIIUMOCTH.

Buiok TBOpYeCKNX 3a1aHUI 1)1 BbISABJICHHS YPOBHS KPeaTHBHOIO MOKA3aTeJIsl JHYHOCTH:

1. IIpoananm3upynTe CyIECTBYIOIINE ONPEASIEeHIUs KYIbTYPhl C TOUKH 3pEHHS UX OTHOLICHHUS K
YeNoBeKy. SBIAeTCs JU KynbTypa CHCTEMOH, TO3BOJIIONIEH YeI0OBeKY IPUCTIOCOOUTHCS K )KU3HU HITH
OHa Bpak/ieOHa JUIsl YelIOBEKa, pa3pylIaeT ero, nojaasiser ero ceooony? Ipemioxure codcTBeHHOE
NOHUMAaHKE KyJIbTYPBHI.

2. Beipatomumiicst pumocod XX B. JI. Burreniureiid 3aspisit: «IIpenenbl MOEro Mupa — mpeaesibl MOEero
s3pIKay. [lopa3MbIUIAHTE BCIYX Ha ATy TEMY.

3. IIpounTaiiTe MOOYIO MOHPABUBILYIOCS BaM CTAThIO, 3aTPArMBaAIOIIYI0 IPOOJIEMbl CEMUOTHKH, TanTe
e OLIeHKY, BBIPa3HB CBOE COTJIACHE MJIM Hecoryiache 1 000CHOBaB ero. Hampumep, MOXXHO B3ATh pabOTHI
0.M. JlormaHa, OCBSIIIEHHBIE CEMHOTHKE pycckoro Obita 1 tuteparypsl X VIII n XIX BB.

4. IlonpoOyiite pa3obparhk Kakoe-HUOY b TUTEPATYPHOE WM KHHEMaTorpaguieckoe NPOU3BEICHHE C
TOYKH 3peHust ceMHoTHKH. CornacHsl Jiu BBl ¢ 00bsicHeHreM F0.M. Jlormana oTHOLIEHUI MeX Ty
TatestHOM, OHernabM 1 JleHckuM B pomane [Tymkuna «EBrernit OHerma»? DTH IepCOHaXH HE
MTOHUMAJTH IPYT ApyTa IOTOMY, YTO OHH MCIIOJIb30BAIIN Pa3HbIe KyJIbTYpPHbBIC 3HAKOBBIE CHCTEMBEI.
OneruH OBUT OPUEHTHPOBAH HA AaHIVIMHCKUI OapOHNYECKU POMAaHTH3M C €0 KyJIbTOM
Ppa304apoBaHHOCTH B )KU3HU U TPAru3MoM, JIeHCKUi — Ha HEMEUKUI POMaHTHU3M C €r0
BOCTOP’KEHHOCTBIO U YYEHOCTBIO, TaThbsiHA, C OTHOW CTOPOHBI, HA AHTTIMHCKUN CEHTUMEHTAJIU3M C €r0
YYBCTBUTEIHHOCTHIO, MOPSIOYHOCTHIO M «XOPOIIMMHY KOHIIAMIY, a C APYTOl — Ha PYyCCKYIO HAPOIAHYIO
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KyJIBTYpY (II03TOMY OHa M3 BCEX TPeX OKa3anach HanOosee rHOKOM).

OK-4 cnoco6HOCTBIO paﬁOTaTb B KOMaH/I€, TOJCPAHTHO BOCIIPUHUMAA COMAJIBHbIEC, STHUYCCKUE, KOH(l)eCCl/IOHaJII)HI)le U KYJbTYPHBIC PA3JIN1us

3HaTh

— CyTh KyJbTYPHBIX OTHOIICHUI B
00IIIeCTBE, MECTO YEIOBEKA B
KyJBTYPHOM IIPOLIECCE U KU3HU
00IIIeCTBa,;

— COJIEpXKAHHUE aKTYaJIbHBIX KYJIbTYPHBIX
1 OOIIECTBEHHO 3HAYUMBIX POOIEM
COBPEMEHHOCTH;

— METOJIBI U IPUEMBI COMOKYIIBTYPHOTO
aHaN3a TPO0IIEM COBPEMEHHOCTH,
OCHOBHBIE 3aKOHOMEPHOCTH KYJIBTYPHO-
HCTOPHUYECKOTO MpoIecca.

IlepeyeHb TeOpeTHYECKUX BONPOCOB K 3a4eTy:

1.
2.

Ky

30.

CTpyKTypa U cOCTaB KyJIbTypOJIOIMYECKOTO 3HAHMUS.
CTpyKTypa COBPEMEHHO! KYJIBTYPOJIOTHH: TEOPHS KyJIbTYPBI, HCTOPHS KYJIBTYPBI, GHIOCODUS
JIbTYPBI, COLMOJIOTHUS KYJIBTYPBI.

. Kynerypantponosnorus.

. TeopeTudeckas ¥ MPUKIIAAHAS KyJIbTYPOJIOTHS.

. MeTozp! KyJIbTYpOJIOTHIECKOTO HCCIICTOBAHUS.

. IlonsiTne KynbTypsl U €€ QyHKIUH.

. KyasTyporenes.

. Kynetypa, npupoaa 1 DUBHIH3ALHSL.

. KynpTypa Kak MHp CMBICIIOB ¥ 3HAKOB. SI3BIK M KOZBI KYJIBTYpBHI.

. @OopMBI KyIBTYpPBL: MU(OJIOTHS, PEIUTHsl, HCKYCCTBO, HayKa.

. KynerypHas xapTuHa Mupa.

. Moponorust KyneTypbl: MaTepuaibHasi 1 AyXOBHas KYJIbTYPBL

. CyOKyJbTypa U KOHTPKYJIBTYpA.

. MaccoBas u anutapHas KyJbTypa.

. OYHKITUH, IEHHOCTH ¥ HOPMBI KYJIBTYPHI.

. Tumonorus KyiasTypsl: quxotoMus «BocTok — 3amagy.

. O6mectBenHO-UcTOprueckas mkona (H.5. Janunesckuii, O. llmenraep, A. ToitaOu u ap.).
. Harypamctuaeckas mxona (®. Humme, 3. @peiin, K.I'. 1Osr, b.K. ManuroBCKUMit 1 ap.).

. Commonornyaeckas mkouna (T. muor, I1. Copoxun, A. Bebep, T. [lapconc u mp.).

. CtpykrypHO-cumBomaeckas mkona (D. Coccrop, 3. Kaccupep, K. Jlesu-Ctpoce u np.).

. AaTpomonoruueckas mkoina (J. Tanop, A. Jlanr, [x. ®peiizep, A.H. Becenosckuii u ap.).
. Konnenust «urpoBsix Kyastypy» (M. Xeiisunra, X.Oprera-u-Taccer, E. ®unku ap.).

. MeXKyIbTypHbIE KOMMYHHUKAIIHH.

. KynpTrypa, TM9HOCTD 1 00IIECTBO: aKKYJIBTYPALUSA H ACCUMUIISIIUS.

. ConmabpHble HHCTUTYTHI KyJIbTYpPHI.

. IHKynbTypanus u corpain3aims.

. Mopenu KynpTypHOU yHUBEpCaIU3aLUu.

. Mecro u ponbs Poccun B auanore KyabTyp U MUPOBOH KyJlbType.

. HanlmonansHOE cBO€0Opa3ue pyccKoi KyIbTyphl: MECCHAHCKOE CO3HAHUE.

CranoBnenue 1 pazsurue KyibTypbl Ha Pycu B IX — XVIII Bekax: n3 KyabTypHOIT H30ISIIMHU K

HHTETPaluy ¢ €BPONEHCKOM KyIbTypou.

31
32
33

. Ponp mmunocTH B pycckoit kynbType XX Beka.
. Ananor KyJIbTyp B pyCCKOM HCKyccTBe «CepeOpsiHOro BeKay.
. KynbrypHas MmosepHu3auusi.

Kynstyposnorus u
MEXKYJIbTYPHOE
B3aUMOJECHCTBUE
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34. I'mobanbHbIC IPOOIEMBI COBPEMEHHOCTH.
35. KynbTypa B COBpEMEHHOM MHpE.

Tecr:

1. Ilepenaya oT MOKOJIEHHUS K NOKOJECHHUIO 3HAHUS, PUTYyaJ1a, apTe)aKToB:
A) eCTeCTBEHHBIM IIPOILIECCOM Pa3BHUTHS 0OIIECTBA;

b) npencraBneHneM Kax10r0 4eIOBEKa,;

B) ¢yHKkumeit KynbTypsl;

I') 06s13aHHOCTBIO TOCYIApPCTBA.

2. ®yHKIMell KyJIbTYphI SIBISETCS:

A) pyKOBOJICTBO NOJUTHYECKUMHU UHCTUTYTaMU;

b) co3nanne cMBICTIOB YeI0BEUECKOM IeATENbHOCTH:

yIpaBJIeHHE 3aKOHAMH [IPUPOIBI;

I') pa3BuTHE PON3BOAUTENIBHBIX CHIL.

3. KyabTypa onpeneJisier:

A) cTeTIeHb Pa3BUTOCTH OOIIECTBA;

B) oTBercTBEeHHOCTH 00IIECTBA NIEpe]] OyAyIIUM MOKOJICHAEM;

B) Monenu nmoBeaeHus 4enoBeKa B OOIIECTBE;

I') ypoBeHB XHU3HU TOICH.

4. KyabTypa cKjaabIiBaeTcs u3:

A) IIGHHOCTEH, HOpM, CPEJICTB ACATEIHHOCTH, MOJIeNIeH TIOBEICHUS;
B) KynbTYpHBIX TpaaUIUi U HOBAIHIA;

B) TBOp1OB M OTpEeOHUTENEH KyIBTYPHI;

I') Mmy3bIKH, 1300pa3UTEIHHOTO U TEATPATILHOTO HCKYCCTBA.

5. KyabTypa npejacraBiisieT codoii:

A) 3TaJI0H IOBEICHNS;

b) nposiBiieHre TBOPUECKHUX CHIT YEIIOBEKA;

B) npaBunm npundus;

I') acTeTrUeCKHii STATIOH.

6. K ocHOBHBIM (popMaM KyJIbTYpPbl He OTHOCUTCS KYJIbTYpa
A) snurapHas;

B) naponnas;

B) macconas;

I') oxoTHHKOB U cobupatesen.

7. YacTh MaTepHATbHOM M AYXOBHOI KYJbTYPhI, CO3AaHHAS MPOULIBIMU NOKOJIEHUSIMHU,
BbIAeP:KABIIAsI HCTIBITAHUE BPeMeHeM U Mepealolascs caey0lUM NOKOoJeHHEeM KaK HeYTO
LIEHHOe, HA3bIBAETCH KYJIbTYPHBIM

A) KOMIIOHEHTOM;

b) ynuBepcanusiMuy;
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B) Hacnenuewm;

I') apeanom.

8. Pa3HOBHIHOCTBIO JYXOBHOI KYJbTYPbl BHICTYyIA€T KYJbTYpa.

A) XyInoxXecTBEeHHas,

B) sTHMUeCKas;

B) mosmtuaeckas;

I') sxoHOMHUECKASI.

9. 3HaHMe MHAMBH/A O MUPE, B IEPBYIO 04Yepeb, ONMpeae/asieTcs:

A) conManbHBIM MOJIOKEHUEM HHIUBHIA;

B) cpencrBamu MaccoBoii HH(GOpMaLH;

B) akryanbHO# KynbTypoii o01iecTBa;

I') npuposHO¥ cr1OCOGHOCTHIO HHANBHU/IA.

10. Cucrema HOpM npeacTaBJIsieT co00ii:

A) HabOp 3anpeToB, MOJABISIONUIMX BOJIO YEJIOBEKA!

b) Tunudeckoe B MOBEJCHUH YETOBEKA B Pa3HBIX )KU3HCHHBIX CUTYAIHAX;

B) noyuenwne, HanpaBIeHHOE HA 3aKpEIJICHUE B IIOBEJICHUH YelIOBEKa 00OPa3IioB XOPOIIEro TOHa,;
I') Komeke conmantbHOTO MOBECHUS, YCTAHOBICHHBIH 00IIECTBOM.

11. KyasTypHasi HopMa npeacraJisieT coO00ii:

A) HOpMY TIpaBa, 3aKPEIVICHHYIO 3aKOHOJaTEIbCTBOM;

B) npaBmito, o0s3aTeIbHOE AJIS HCIIOTHEHUS COITUANIBHBIX POJIEH;

B) peduiexc, BrIpaboTaHHBIN 00LIECTBOM;

I') kojeke cTpouTelist KanuTaiu3Ma.

12. lennocTu yesaoBeka GopMUpPYIOTCSI:

A) Ha OCHOBE 3aKOHOB J100pa 1 371a;

b) B mporiecce conmanuzanum,

B) 6naronmaps Hay4YHOMY 3HAHHIO;

I') BMecTe ¢ MOTIOKOM Matepw.

13. I1oa HeHHOCTAMH MMOHUMAETCH:

A) npenmMeT KOHKypeHTHOH O00pbObI B 001eCTBE, 00J1a1aHIe KOTOPBIM MO3BOJISIOT YEIOBEKY H3MEHHTh
CBO coLMaJIbHBIN cTaTyC;

B) >xu3HEeHHBIH OpHeHTHD, TOOYKIAIOIINI YeloBeKa K ISHCTBUIO U IIOCTYIIKAM OIIPEEJICHHOTO PO/ia;
B) BCE, 9TO TOPOTO CTOUT, IPUBIIEKAET BHUMAHHUE U SIBISETCS] MOIHBIM;

I') apredaxT, AEMOHCTPUPYIOLINH JOCTHKEHHS 9€JI0BEYECKOI MPAKTHKH B O0JIACTH UCKYCCTBA.
14. OxHUM U3 0CHOBOTIOJIO}KHHKOB T€OPHHU LIEHHOCTEN, B KOTOPO# OHH NPeICTABIEHbI KaK
(heHOMEHBI KYJIbTYPbI, SABJISIETCSL...

A) 3. Kaccucep;

b) 3. ®peiin;

B) P. Pukkapp;

I') K. Scnepc.
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15. B ocHOBe BOCTOYHOI KYJIBTYPBI J€XKHT (-aT)...

A) HOBaLUu;

B) crpemnienne x mporpeccy;

B) npeanpuHUMAaTENHCTBO;

I') Tpagumus.

16. CpeacTBaMu OPraHU3alMH YeJI0BeYeCKOIl NeATeTbHOCTH, ONpeIe I IOIMMHU KaK OHA J0/LKHA
CTPOMThCS, ABJISAIOTCS...

A) TICHHOCTH;

b) nneansr;

B) npasua;

I') perynsarus.

17. XapakTep 0:kHIaeMOr0 NMOBeJeHUS YeT0BeKa, HAXOASLIErocsi B 3aJaHHOH cONNAILHOM
NO3ULNH (PYKOBOAMTEb, OKYNAaTeNb, OTEIl H IIP.) ONPeAeJIsIIOT HOPMBL...
A) ponesele;

b) naanBunyansHbIE,

B) rpymmoBsie;

I') oOmexymeTypHEIE.

18. K unciy puHANBbHBIX LEHHOCTEH He OTHOCUTCH (-SITCH)...
A) cBoOO/1a;

b) nenbru;

B) cuacTse;

I') mo0oBb.

19. TexcTOM KyJABTYPbI SIBJISIETCS:

A) Untepuet-hopym;

B) BrICTYyIUIIEHHE OpaTOpa Ha TeMY KYJIBTYpPHI;

B) xapTuHa Mupa, cBOHCTBEHHAas JaHHOH KYJIBTYPHL;

I') mro6oii ormyOTMKOBAHHEIH B ITEYaTH TEKCT.

20. CuMBoOJI IO3BOJISACT:

A) Ioy4uTh 00IIECTBEHHOE TIPH3HAHNE;

B) noBeicuTh 3h(heKTHBHOCTE;

B) nossATE JOCTOMHCTBA CBOEH KYJIBTYPHI;

I') OTIMYHUTH CBOMX OT HY>KHX.

YMmeTrh

— QHAJIM3UPOBAThH M OILICHUBATH
COILIMOKYJIFTYPHYIO CHUTYAIIHIO;

— 00BEKTUBHO OLIEHUBATH
MHOT'000Pa3HbIC KyJIbTYPHBIC MPOIECChI
U SIBJICHHUSI,

— IUTAHUPOBATH M OCYIIECTBIIATH CBOIO

IIpakTHyeckue 3a1aHuA:

1. [IpuBeauTe MPUMEPHI POLIECCOB ACCUMUIISIIINN B AUBEPCH(PHUKALINH.

2. KakoBo BimstHHE CyOKYNIBbTYp Ha pa3BUTHE KyIbTyphl? [IpuBeauTe mpuMepsl N3MEHEHNS HOPM
MTOBEJICHUS B CBSI3U C JOCTYITHOCTBIO M THPAKUPOBAHUEM PA3IUIHBIX CYOKYIBTYD.

3. Omnpenenurte, KOMY MPUHAJIEKAT CICAYIOMNE BEICKA3bIBAHUS:

* «... Kax 101 BEIMKOM KyJIbType NPUCYIL TalHBIN SI3bIK MUPOYYBCTBOBAHUS, BIIOJHE MOHSATHBIN JIMIIb
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JIeSITENILHOCTD C MO3UIHHA
COTPYJHHYECTBA, C yYETOM
pe3yIbTaToOB aHAIN3a KYJIbTYPHOM
HHPOPMAIIIH.

TOMY, 4bsl JyIlla BIIOJIHE NIPUHAIICKUT 3TOH KyIbType»;

* «Hauana nuBuIN3aMK OJHOTO KYJIbTYPHO-HCTOPUUYECKOTO TUIIA HE MEPEAatoTCs HapoaaM Ipyroro
tuna. Kaxnaerit Tun BeipabateiBaeT ee it ceOst IpH OONBIIEM MM MEHBIIEM BIMSHUH TyKABIX, EMY
MIPEIIECTBOBABIINX WM COBPEMEHHBIX IIUBUIN3ALIAN»;

* «Takum o0OpazoM, [IpsiBOII 0OpeUeH Ha IPOUTPHIII HE IIOTOMY, YTO OH COTBOPEH boroM, a motomy, 4To
oH npocuutaics. OH urpan pykamu boXpHMU, UCTIBITHIBAS 3T00HYIO yJOBIETBOPEHHOCTh OT
BMEIIATENbCTBA O0KECTBEHHBIX PYK. 3Has, 9T0 '0CIIofh HE OTBEPTHET WIIM HE CMOKET OTBEPTHYTh
MIPEATI0KEHHOT0 NapH. J[psBOI HE BeAaeT, 4To bor MoTya u TepnenuBo XAET, YTO MPEATIoKEHHE Oy et
cnenano. [ToayunB BO3MOKHOCTh YHHUTOXKHUTH OJHOTO M3 N30paHHUKOB bora, /IbsiBos B cBoeM
JIUKOBAHUH HE 3aMEYaeT, 4YTO OH TEM CaMbIM JaeT bory BO3MOXKHOCTh COBEPIIUTH aKT HOBOT'O TBOPCHHUSI.
U taxum 00pazoM O0KeCTBEHHAs Lieb JOCTUIAETCs ¢ MOMOIIbI0 J[bsiBoiia, HO Oe3ero BeoMay;

* «Y KaXa0il KyJIbTypbl CBOSI COOCTBCHHAS IIMBUJIH3AIIH,

* «[IuBunu3zauus ectb Hen3OexHas cyabpOa KyabTypsl. Bynynuii 3aman He ecTh Oe3rpaHn4HOe
JIBIDKCHHUE BIIEpEIl M BBEPX, 110 JMHUH HalIMX uaeasioB... COBpEeMEHHOCTh €CTh (ha3a UBHIM3ALHH, 2 HE
KyNbTypBL. B CBSI3U ¢ 3TUM OTHANaeT psif *KU3HEHHBIX COJEPKaHUN KaK HEBO3MOXKHBIX... Kak Tonbko
LeNb JOCTUIHYTA H... BCS MOJIHOTA BHYTPEHHHUX BO3MOXKHOCTEH 3aBEPILIECHA U OCYLECTBIEHA BOBHE,
KyJbTypa BHE3aITHO KOUYEHEET, OHA OTMHPAET, €€ KPOBb CBEPTHIBAETCS, CUIIBI HAATIAMBIBAIOTCS — OHA
CTaHOBUTCS IMBIIN3anuel. 11 oHa, orpoMHOE 3acoxInee IepeBo B IEPBOOBITHOM JIECy, €I MHOTHE
CTOJIETUS] MOKET TONOPIIUTE CBOH THUIIBIE CYUbsi»;

* «<HemMHnHyeMOCTh — 1 3aKOHOMEPHOE HACTYIUICHUE, YepeIOBaHNE 3TUX CTauil — AeTaeT IepHOIbI
Pa3BUTH BCEX KYJIBTYP aOCOIIOTHO TOXKIECTBEHHBIMHU, JIIUTEIBLHOCTH (ha3 M CPOK CYIIECTBOBAHHUS
caMo# KyJIbTypbl — OTMEPEHHBIMH, HEPYIIUMBIMUY;

* «XoJ pa3BUTHS KyJIbTypHO-UCTOPHYECKUX THIIOB BCETO OJIMKE yIo100IeTCS TeM MHOTOJIETHUM
OJTHOIUIOAHBIM PACTEHMSM, Y KOTOPBIX NIEPHOJI POCTA ObIBAeT HEONPEAETICHHO MPOODKUTENEH, HO
HepHOJ] IBETCHUS U TIOJJOHOIICHHUS — OTHOCUTENFHO KOPOTOK M MCTOIIAET Pa3 M HaBCEeT1a UX
KU3HEHHYIO CUILY»;

* «Hu oBnagenue gyxoif HOBEHIIEH TEXHOJIOTHEN, HU PEBHOCTHOE COXPaHEHNE TPAJUIIHOHHOTO 00paza
KHM3HU HE MOJKET OBITh IOJHBIM U OKOHYaTeIbHEIM OTBETOM Ha BBI30B 4y»K10# IIMBHIIN3ALIANY.

4. Mpenmrecteennuk H. 5. JlanmneBckoro Hemenkuit mpodeccop I'. Prokkept BriepBhIe BEICKA3all MBICIH
0 3aMKHYTBIX Ha ce0s ICTOPHYECKNX 00pa30BaHMAX B paboTe «Y4eOHHUK 10 MUPOBOH HCTOPUH B
oprannieckoM uznoxenun» (1857). Baymaiitecs B Ha3BaHue ero paboThl M chOpMyIHpYIiTe,
HCCIIEIOBAHHS B 001aCTH KaKoH cephl HayKH MOBIHSIIN Ha TO3UIIHA 000UX MBICTHTEIEH.

5. Conocrasbte Touku 3penus O. llnenrnepa n H.5. JlaHnineBCcKoro mo BOIpoCy O CTaAUAX Pa3BUTHS
KyJnbTypHI U UX cynpbax. Chopmynupyiite, 9To 00IIEro B MX KOHIEHIMIX KYJIbTYPhI, YTO Pa3INIHO.

6. [IpounTaiite nUTaTy U CHOPMYIHPYIHTE, KAKYIO POJIb B COBPEMEHHOH KynbType oTBoauT O.
IlInenrnep kpecTbaHCTBY: «KpecTbIHCTBO, CBSI3aHHOE KOPHIMM CBOMMHU C CaMOM IIOYBOM, XKUBYILEE BHE
CTEH OOJIBIIINX TOPOJIOB, KOTOPHIE OTHBIHE — CKEMTHIECKHE, IIPAKTHIECKUE, HCKYCCTBEHHBIE — OHU
SIBIIIIOTCS TIPEJICTABUTENSAMU [IUBUIIM3ALMHY, TO KPECTBIHCTBO TENEPh yKe He uneT B cuetT. «Hapomom»
Tenepb CUUTAETCSI TOPOJCKOE HACEIEHUE, HEOPraHNUeCcKasl Macca, HeuTo TeKydyee. KpecTbsHUH OTHIOOb
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CTpyKTypHBII 271€MEHT

3JICMCHT O6pa3OBaTeﬂbHOﬁ
KOMIICTCHIIMHN MporpaMMbl
HE ICMOKpAT — BE€Ib 5TO MOHATUEC TAKKE €CTh 4aCThb MEXaHUYECKOI'0 ropoICKOro CymeCTBOBaAHUA —
CJIEAOBATCIIbHO, KPCCThIHUHOM HpeHereFaIOT, OCMCHUBAIOT, MPE3UPAIOT U HCHABUJAT CTO. ITocne
HCYC3HOBECHUA CTAPBIX COCHOBHﬁ, ABOPSTHCTBA U JYXOBEHCTBA OH ABJIACTCA €AWMHCTBEHHBIM
OPTraHNYCCKUM Y€JIOBEKOM, €CAMHCTBEHHBIM COXPAaHUBIIUMCS NEPEKUTKOM KYJIBTYPBD).
Bnanets — HaBbIKaMH KOMMyHI/IKaHI/Iﬁ B baok TBOPYECKUX 3a11a1mii AJIA BBISIBJICHUSI YPOBHSI KP€EATHBHOI'O IOKa3aTeJisl IMYHOCTU:

npodeccnoHaNbHOH cepe, KPUTHKH ’
CaMOKPHTHKH, TEPIIHMOCTEIO;

— HaBBIKAMH KYJIbTYPHOTO
COTPYZHHYECTBA, BEICHUS IEPETOBOPOB
Y pa3pelleHus] KOHPIIKTOB;

— HaBbIKaM# TOJICPAHTHOT'O BOCIIPUATHA
COLIMAIILHBIX U KYJIBTYPHBIX Pa3JIMYMi.

1. Obcymute crreayronme TEMBbI:

* Kakyro pons B COBpEMEHHOM MHpPE UTPAET MPOLECC aKKyIbTypanuu?

* Kaxoii TiIT 00IIIECTBEHHOTO YCTPOHCTBA JeNlaeT YeJIoBeKa 0ojee CIacTIUBBIM?

* KakoBo COOTHOIIIEHHE MAacCOBOH U IMTUTAPHOHN KYJIBTYpPHI B coBpeMeHHOM o0tectBe? Chopmynupyiite
CBOE MHEHHE I10 BOIIPOCY O TOM, SIBJIAETCS JIM MaccoBast KyJIbTypa SBJICHHEM ITOJIOXKHUTEIbHBIM HITH
HETaTHUBHBIM.

* CoriacHbl JIM BBl C TEM, YTO KPU3HUC UICHTUYHOCTH, HAYIIUI B 00IIECTBAX, NEPEKUBAIOLIHX
CHCTEMHYIO J1e()OpMAIIHIO, TOPOXKIACT HAIMOHAIN3M H IKCTPEMHU3M?

* BepHo 11 y6exaeHrne HeKOTOPBIX KyJIBTYpOJIOrOB B TOM, YTO PEJIUTHS SBJISIETCS OCHOBAaHUEM JI000M
KYJNbTypHI?

* MOKHO COTJIAaCHThCS (HE COrNIacuThCs) ¢ MHeHHeM JI. Mamdopaa, 9To B COBpeMEHHOM O0IIECTBE
TYMaHHU3M U COIMANIbHAS CTIPABEATIMBOCTh PHUHECEHBI B XKEPTBY TEXHHUECKOMY IIPOTPECCY; IIPOTPEcc
cTain 60KeCTBOM, HayKa M TEXHHKA — PEIUTHEH, YIEHBIE — COCTIOBHEM HOBBIX JKPEIIOB.

* Kak BB OTHOCHTECH K BBIPR)XKEHHIO: «XO0YEIIb OBIAJETh MUPOM — IIPUAYMAil eMy pEITUTHION?

* CoBpeMEHHBIH 4eIOBEK JOIDKEH OBITh MOX0XK Ha YeJI0BeKa SIOXH B0o3poskaeHus — CII0KHask JINYHOCTD,
TBOpEI ce0s M KyJIbTYPHI.

* 51 cumraio (He cUMTar0), YTO BO3MOXKHO JIOCTIKEHNE KOMMYHH3Ma Ha 3eMiie.

* «30I510TOE MPABUIIO HPABCTBEHHOCTH» — OT KaHTa u 0 Hamux aHei.

* 4 pazgemstto (e pasgensito) mHeHue O. Illnenrnepa o ToM, 4TO €ClU KyJIbTypa — 3TO GKHBOE TEJO
IYIIN», TO UBIIN3AIMS — €€ MyMUS.

* Kak st monumaro adpopusm A. ToiinOu: «CamMoe 0KUBICHHOE JBIKEHHE YaCTO HAOIOMAeTCs B TYITHKAX
UCTOPUI.

« [IpaBel iu 66utH O. HInenrnep u H. 5. JlanuneBckuit, mpopoya rudenb 3anaaHoi KyIbTyphl?

* MOXHO JI 3aMMCTBOBATh Uyxoe 0e3 ymiepda coOCTBEHHOMY KYJIETYPHOMY HacleJHIO U CTOUT JIN
0CTaBaThCs HA MO3UIMAX TPAAUIMOHAIN3MA, PUCKYS TEM CAMBIM OKa3aThCsI B M30JISIIHA?

* YetoBe4eCKUMH NMOCTYIIKAMH B OOJIBIIEI Mepe JIBIKYT €r0 CO3HATENbHbIE CTPEMIICHHS, a He
T10/ICO3HATEIIbHbIE BiIeYeHHs (M1 Ha000poT).

* Barnsaz Ha pa3BuTHE pyCCKOrO HapoJia ¢ TOUKH 3peHus Teopun naccuonaproctu JIL.H. I'ymunesa.

* CoBpeMeHHasi KyJIbTypa TepseT (WIH YBEINIUBACT) UTPOBOI SIIEMEHT B )KH3HH YEJIOBEKA.

* Ponb ncuxoaHanm3a B COBpPEMEHHOM KyJIBTYpE.

* Het 1 He MOxeT OBITh €IMHOHN 00IIEUeTOBEYEeCKOM TUBIIIN3AIIIH.

» COBEpIICHHYIO TUIIOJIOTHIO KYJIBTYPHI CO3/1aTh HEBO3MOXKHO.

* OnpeensonIiM 15 TIOBEACHHUS YeIOBEeKa SBISETCS THUII €0 MEHTAIBHOCTH.

2. BeickakuTe cCBO€ MHEHHE TI0 IOBOJIY TOTO, HACKOJIBKO BocTpeboBans! uaen ®@. Hurme wim K.




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Mapkca B COBpeMEHHOM MUpE.
3. CornacHsl 111 BBl ¢ MHeHHEM 3. Dpeiiia 0 Hensix 4enoBeYeckuX CTPEMIICHHH, O HEBO3MOXKHOCTH
JOCTHXEHHA cuacThsi? HammmmTe paccyXIeHue Ha JaHHYIO TEMY.
4. Ha3oBHUTe HECKOJIBKO MPOU3BEACHNI COBPEMEHHON JINTEPATYPhI MIIM KHHO(UIEMOB, B KOTOPBIX
UCTIONB3yeTCs IICHXOaHATNTHYECKas Teopust Dpeiina; mpoaHaIn3UpyHTe 0JHO U3 HHUX, C TOUKH 3PEHUS
TEOPHH NICUXO0AHATIH3A.
3HaTh —  ocHOBHbIe onpenernenus u oustust | IlepeyeHs TeopeTnuecKUX BONPOCOB ISl IOATOTOBKH K 3a4eTy Texnonorus
KOMaHI000pa30BaHKs U Ha3bIBAET UX 1. Komanpga kak 0coObIif BU Majoi rpynnsl. THITEI KOMaHII. KOMaH/1000pa30BaHUs
CTPYKTYPHBIE XapaKTEPUCTHUKH; 2. OCHOBHBIE XapaKTEPUCTHKH KOJUIEKTHBA KaK Pa3HOBUIHOCTH MAJIOH TPYIIIIHL. U caMOpPa3BUTHSA
—  OCHOBBI B3aUMO/JIENCTBUS JIOJIEN B 3. JlupepcTtBO B KOMaHze.
KOJIIGKTHBE, OTHOCAIIHMECS K Bompocam | 4. DTarnbl KoMan1000paszoBanus.
IPYHIIOBOM JMHAMUKH, 5. TIpuHUUIIBEI KOMaHJHON PabOTHI.
KOMaH1000pa3oBanus U camopasputus; | 6. Kareropuu xomama B 3aBHCUMOCTH OT 1€ (POPMUPOBAHHSL.
—  aHamM3UpyeT JOCTOMHCTBA U 7. Iyt KOMaH1000pa30BaHMUsL.
HENOCTATKK MOJieNeii B3anmoneiictaust, | 8- [OHATHE «ponby. Busbl 1 GyHKUMH POIIEH, BBIIONHIAEMBIX YIaCTHUKAMA KOMaH/Ibl.
MMEeT 4eTKOE Mpe/ICTaBIeHHE 00 9. Ponesas monens QyHKIIMOHAIEHOW KoMaH bl P. benbuna. Ee ncnonp3oBaHue B paKkTUKe
0COOCHHOCTSIX JIMIHOCTH U KOMaHI000pa30BaHHs.
B3aumoeiicTeus mogeit B komnektuge, | 10. CTUXHIHOE U neneHanpasieHHoe GOPMUPOBAHUE KOMAHIBL.
OTHOCSIIIMXCS K BOIIPOCAM IPYIIITOBOIA 11. YrpaBneHue B3aMMOOTHOLIICHUSIMU B KOMaH 1€
JMHAMEKH 1 KOMaHI000pa30BaHNS; 12. Onpenencrane obmeHws. yHKIMH 0OMICHUS.
—  ncmonb3yer HanGonee 13. TIpoGuemsl, 6apbepsl, OLUOKK B OOLIEHHUH.
5((eKTUBHbIEC CPEICTBA OCYIIECTBICHNUS 14. OrpaxkeHue npoOsIeMbl OOIIEHHUS B TEOPETHUECKUX KOHIICTIIINSX.
B3aMMO/IEICTBHS, B T.4. HA OCHOBE 15. VicTouHMKHN pacliO3HAaBaHHs COCTOSIHUH IMapTHEpA.
STHUYECKHX, COIUANBHBIX H 16. lHTepnperaiusi HeBepOaJIbHOTO MOBEICHHS TTAPTHEPA.
KyJIbTYPHBIX PasIHdHil 1 0COOEHHOCTEIt 17.TeniepHbpie 0COOEHHOCTH B JIEIOBOM OOILEHUH.
B3aMMOIeHCTRIA Moieil B komiekTupe, | 18- VIHCTDYMCHTBI ypaBieHNs KOMaHIHBIMH B3aHMOOTHOIICHUSMH.
OTHOCSIIMXCS K BOIIPOCAM IPYIIIOBOii 19. Pabora ¢ KOH(IUKTaMU B KOMaHJE.
JMHAMUKH ¥ KOMaHI000pa30BaHu; 20.  TpymHocTH paboThi B KOMaH/IE.
21. TpeHuHr KOMaHAOOOPa30BaHMSA: COAEPKAHUE U OCOOCHHOCTH ITPOBEICHUSI.
22. Bwujbl TPEHUHIOB KOMaH/1000pa30BaHUsl 1 OCOOEHHOCTH UX MPUMEHEHHSI.
23. Tum-OmnauHr Kak cnocod GopMHUPOBaHHUS KOMAHBIL.
24. BepeBo4HBIN Kypc Kak cnoco0 opMHpOBaHUS KOMaHIbI.
YMmers —  BBLICJATH U BHIOpATh aJCKBATHEIC 1. IIporecc 1eneHanpaBIeHHOTO (GOPMUPOBAHKS 0COOOTO CITOc00a B3aUMOICHCTBUS JIIOACH B

CHOCOOBI B3aUMOJICHCTBUS C KOJICTAMH
U AC€TbMHU B 3aBUCHUMOCTHU OT
MpencTaBiIeHHsI 00 0COOEHHOCTSX UX
JIMYHOCTH, B T.4. 06 OTHHUYCCKUX,

OPTraHU30BAaHHOMW TPYIITIE, MO3BOJIOMIETO 3P (PEKTUBHO peaTn30BhIBATE UX JHEPTETHUCCKHUIA,
HMHTEJUIEKTYaJIbHBII W TBOPUECKHUI MMOTEHINAN COOOPA3HO CTPATETHIECKNM IEJISIM OpTaHU3aliH,
Ha3bIBACTCS:

A) KOMaH1000pa3oBaHue;
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COILMANBHBIX ¥ KYJIBbTYPHBIX Pa3IHIMiIX;
—  00cyxaaTh crocoObl 3 PEKTUBHOTO
pelieHns paboThl B KOJUICKTUBE C
YYETOM COLMANIBHBIX, KYIbTYPHBIX H IIP.
pa3nuuui;

— cmocoOeH BEIOpaTh aeKBaTHEIC
CII0COOBI B3aUMOJICHCTBHA C KOJUICTaMH
B 3aBUCHMOCTH OT STHUYECKUX,
COLIMAJIbHBIX U KYJIbTYPHBIX Pa3IMuui U
OpraHU30BaTh KOMaHIHYIO PaboTy B
JIETCKOM KOJUJIEKTHBE 3aBUCMOCTH OT
0co0eHHOCTE! ayIuTOpuH (BO3pacTHbIE
0COOCHHOCTH, TeHEPHBIC PA3IHIHS U
pod.);

—  pacmo3HaBath Y3PPEKTHBHOE
perieHne oT Hed(PEKTUBHOTO B paMKaX
nporecca KOMaHI000pa3oBHHS;

—  moxbupaeT CriocoOBI M METOIBI
B3aMMOJCHCTBHS C KOJJIETaMH B
3aBUCHUMOCTHU OT NPCACTABJICHUA
npencTaBieHne 006 0COOEHHOCTAX UX
JIMYHOCTH, B T.4. 00 OTHHUYCCKUX,
COIMAJIBHBIX U KYJIBTYPHBIX pa3IMuugX;

B) rpynmnoBas cruioueHHOCTS;

B) 11eHHOCTHO-OpHEHTAIIIOHHOE €TUHCTBO.

2. Komannoo0pa3oBaHue Kak CIICIHAIBHBIN BUA ACATEIHHOCTH 3apPOANIOCE!

A) B xonre 19 Beka;

B) Bo BTOpOIi mosoBune 20 Beka;

B) B Hagaie 20 Beka.

3. B HacTosIIMii MOMEHT BBIJEIISIFOT CIIEYIOIINE HAPABICHUS B 001aCTH KOMaHI000pa30BaHMsL:
A) BOIIPOCHI KOMIUIEKTOBAaHHS KOMaH];

B) popmupoBaHre KOMaHIHOTO AyXa;

B) auarsocTuka 1eJIeBBIX IPYII C TOYKH 3PEHUS UX COOTBETCTBHS MOHATHIO «KOMAHa;

I') Bce oTBeTHI HE BepHBI.

4. Cocrostaue 3¢ (eKTUBHOTO IPYNIIOBOTO B3aUMOJICHCTBHS B IIPOLiecce padOThl COTPYIHHKOB
OpraHM3aIii, YETKO OCO3HAIONINX B3aUMOCBS3H MEXy LEISIMU, METOIaMH PaOOThI U MPOLIECCOM
YCIICIIIHOTO BBIMIOJHEHUS 3a/1a4, Ha3bIBACTCS:

A) CIIIOYEHHOCTB;

B) rpymma;

B) komanna.

5. Bun rpynmsl, WieHbl KOTOPOH MOTYT MOBBICHTH 3 (QEKTUBHOCTE COBMECTHOM AESTEIBHOCTH, HO HE
MIPUWJIATAIOT K 3TOMY HU MQJICHIIINX YCHIINH, Ha3bIBACTCSI:

A) moTeHIaNbHAsI KOMaH/a;

bB) nceBrokomanjaa;

B) pabouas rpymma.

6. HeGonpuias rpynma Jmoei, CTpeMSIIUXCs K TOCTHKEHUIO 001Iel 11e7TH, TTOCTOSTHHO
B3aUMO/JICHCTBYIOINX U KOOPJMHHUPYIOIINX CBOM YCHJIHS, HA3bIBAETCS:

A) KoMaH/aa;

B) pabouas rpymma;

B) nceBnokomanza.

7. UenoBek, KOTOPHBII BEAET IPYTHX 3a COOOM, 3a/1aeT HANpaBIeHUE U TEMII ABHKEHHS, 3apsDKaeT
SHEpTrHel, BOOAYIIEBIISIET, TOKAa3bIBAET IPUMED, IIPUBIIEKAET K cede JItoel, HaleneH Ha
peoOpa3oBaHKe M Pa3BUTHE — 3TO:

A) MeHexKep;

B) aupep;

B) pyxoBoauTens.

8. B konnenmuu P.M. benbuHa BRIIEISIOTCS CIEAYONMEe KOMAHIHBIC POJIH:

A) peaamnzarop;

B) pyxoBoauTens;

B) motuBarop;

I') opranuzarop;

J1) Bce OTBETHI BEPHBI.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

9. COBOKYIHOCTb OKUAHUH, CYIIECTBYIONIAsl OTHOCUTEIbHO KaKIO0r0 UJleHa KOMaH/bl, Ha3bIBAETC:
A) poJb;

B) ob6pas;

B) crpeminenue.

10. B mozenu ympaBnerueckux poineit basaposa T.1O., peanmm3arust JaHHOH poJH peIionaraet
OIIEpaTHBHOE YIpaBJICHUE, TOAACP)KaHHE ON3HEC-TIPOIIECCOB M OPTaHU3AMOHHON CTPYKTYPBI B PEXKNUME
(YHKIMOHUPOBAHMUS:

A) opraHuzarop;

B) ympasneners;

B) axmunucTpartop;

I') pykoBoauTeNB.

11. ITo muenuto P.M. benbuna, npeacTaBuTeny JaHHOH KOMaHIHON PO aMOUIIMO3HBI, a3apTHBI,
OoproTcs 3a mode Iy JIto0oH IIeHO#, OyI0paxaT KOMaHIy U JBUTAIOT €€ K IISITH, [IPU 3TOM OTIHUYAIOTCS
Pa3paXKUTEIBLHOCTBIO, HETEPIICHUEM U HE BCErja CIIOCOOHBI JIOBECTH JI0 JIOTHYECKOTO KOHI[A CBOIO
aKTHBHOCTb — 3TO:

A) opraHn3aTopsl;

B) renepaTops! uneii;

B) moTuBaropsbl;

I') rapmoHU3aTopsI.

12. K MexaHn3Mam, 1o KOTOPBIM WIEHBI KOMaH] IPHHUMAIOT CBOH POJIH, OTHOCSAT:

A) poseBoe caMOOIpeIeTIeHNE;

B) poneas uaenTuduKanms;

B) coznanue ponwy;

I') npunsiTre pony;

1) Bce 0TBETHI BEpHBI.

13. ABTopom Mozenu «Koseco koMaHAb SBISETCS:

A) T.b. bazapos;

b) P.M. Benbun;

B) Mapaxepucon-MakKenH.

14. Ponu «uccrnenoBatens—npoMoyTep» B Moaenu Mapkepucona-MakKeHHa cooTBeTCTBYET
CJIETYIOIIMNA TUN 3a4a4:

A) KOHCYJIFTHPOBAHHE;

B) HOBaTOpCTRO;

B) passurue;

I') opranmusarnus;

J) ctumyaupoBaHue.

15. CnennanucTsl OAHOTO MPOGUIIS, PETYISIPHO BCTPEUAIOIINECS TSI COBMECTHOTO M3yUICHUS PabodInx
BOIIPOCOB:

A) BUpTyaJIbHasl KOMaH/1a;




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

b) komanga cnenMaanuCcTOB;

B) xomana nepemeH.

16. 3HaHNEe HOPM U TIPABWII, IPUHATHIX B KOMaHE, IO3UTUBHOE TN KAK MUHUMYM HEUTpaIbHOE K HUM
OTHOIIICHHE ¥ CJIEJOBAaHNE UM B IIOBCEIHEBHOMN JKU3HM, HA3bIBACTCS:

A) JIOSUIBHOCTD;

B) 3akoHONOCTYIITHOCTH;

B) unenTraHOCTS;

I') npuBepKEHHOCTS;

J1) Bce OTBETHI HE BEPHBI.

Bnagets

—  TIPaKTHYECKUMH HaBBIKAMHU
HCTIOJIb30BaHUS 3JIEMEHTOB
KOMaH000pa30BaHUsI U CaMOPA3BUTHUSA
Ha APYTHX JMCLUIUINHAX, Ha 3aHATUSAX B
ayIUTOPUU U Ha y4eOHOH U
MPOU3BOJICTBEHHO MPAKTHKE;

—  TIPUMEHSATH Ha IPAKTHKE U30paHHbIC
CpeZCTBa OpTraHNU3aIMH PabOTHI
KOJUICKTHBA, HEKOTOPBIE CIIOCOOBI
CaMOPETYIISLIUH U TPEHHHT OBBIC
YIpa)KHEHHsI, HallpaBJICHHBIE Ha
BEIPAOOTKY 3 PEKTHBHOTO BIUSHUS HA
WHJIMBHIYaJIbHOE U TPYIIIIOBOE
MIOBEJICHNE CBSI3aHHOE C 0COOEHHOCTSIMU
IPYIIIOBOM IMHAMUKY U
KOMaHZ000pa30BaHusl;

COOTHOCHT JIOCTOMHCTBA M HEJAOCTATKU
HCIOJIb3YEMBIX MOJENIEH
B3aUMO/ICHCTBUS C TOUKHU 3PCHHUS yUeTa
COIMAIbHBIX, KOH(ECCHOHAIBHBIX,
KyJIbTYPHBIX Pa3IN4ni; MOKET
COCTaBJIATH COOCTBEHHYIO ITPOTPaMMy
CaMOpETYJISIIUH U IPOBOJHUTH
TPEHUHTOBBIE YIIPAXKHEHHUS,
HarpaBJIeHHbIE Ha BHIPAOOTKY

3¢ GEKTHBHOTO BIUSHUSI Ha
WHIUBHYQJIbHOE U TPYIIIIOBOE
MOBEJICHNE, CBSI3aHHOE C OCOOEHHOCTSIMU
rpYINOBOW TUHAMUKH U
KOMaHZ000pa30BaHus;

[IpencraBUTh OMHO WM HECKOJIBKO KOMAHIHBIX NI (3aBHCUT OT TPYAOSMKOCTH) JTF000H
HAIPaBJICHHOCTH: MPO(ECCHOHATBLHOMN, YIeOHOH, HAyYHO-HCCIICI0BATEILCKOM, 00IIIeCTBCHHO-TTOJIC3HOM,
KYJIbTYPHOH, OJIarOTBOPHUTENBHOI, CIIOPTUBHOM M JIp. DTO MOTYT OBITh: KOHKYPCHI, (h1e1IMOOBI, aKILI1H,
BBICTYILICHHS, COPCBHOBAHHUS, CYOOOTHUKH, KOHPESPEHIIMU U TIP.

KomanHoe /1e710 MOXKET OBbITh MPECTABICHO B BUC (HOTO- WM BUACONPE3CHTALIUH.

TpeGopanus:

-IIPOIOJDKUTEIBHOCTH He Oonee 10 MuH.;

-y4acTHe BCEX WICHOB KOMaHIBI (00s3aTEbHO);

-popma mogaum — cBOOOIHAS;

-TIOHSATHAS ¥ UHTEepeCcHas (opMa MpeCTaBICHUS MaTepraa.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

QJICMCHT O6pa3OBaTeﬂbHOﬁ
KOMIICTCHIIMHN MporpaMMbl
3HaTh - OCHOBHBIC OTIPCACICHUS U TIOHATHUA Hepeqem, TEOPCTHYECCKHUX BOINPOCOB K 3a4€TYy: Me;maKym)Typa

MEIUaKyJIbTYpPHI;

—  OCHOBHBIC METOJIbI HCCJICIOBAHHMIA,
HCIIONB3YEMBIE B MEIHaaHAIIN3e;

— OIpeleNeHNs MEIUIHBIX TOHATHH,
OCHOBHBIE TEOPETUIECKHE TIOXOIBI K
HHUM, UX CTPYKTYPHBIEC XapaKTePUCTHUKH;
—  ompeAerCHUAMEIUHHBIXIIPOIIECCOB.

1. Teopun nHpOpMaoOHHOTO 001IecTBa. DEHOMEH MEANaKyIbTYpPHI.

2. OCHOBHBIE 31I0XH B Pa3BUTHH MeIra U QYHKIIHHA METUAKYIbTYPHI.

3. MeanakynbTypa Kak (EHOMEH 3IIOXH MOJEPHA. «NUTAPHOE» — «MACCOBOE» KaK MapagoKC KyJIbTYPBIL.
Teopust n mpakTHKa ABYX KyJIbTYP.

. MenmnakynsTypa 1 Mubl XX Beka. H(popManus Kak BIacTh, ON3HEC U 3HAHHE.

. MennakynpTypa Poccun B ycnoBUsIX COLIMANBHON MOAEPHU3ALIUY.

. Kputuka meaua tekcros.

. DnekTpokoMMyHuKaIluu (Tenerpad, TenedoH, paanuo) u uX BIUSHUC Ha OOIIECTBEHHOE CO3HAHUE.
. Menuna u xuaemarorpad.

. «PeanbHOCTH» B COBPEMEHHONMEIUAKYIIBTYPE.

10. UrpoBsie puiibMbl HHTEPaKTUBHOTO TelieBHICHU. Teecepuan u TenepekiaMma Kak npoIyKThl
PBIHOYHON S3KOHOMUKH.

11. Konuenuus Mmenuacpenpsl. THTEpHET Kak MPOCTPAHCTBO CBOOOJHOM KOMMYHUKAIIUH.

12. MaccMenua 1 BIacTh: Ha MMyTH K THAJOTY.

13. busnec u popMupoBaHHe MeIHAPHIHKA.

14. CereBoe 00IIECTBO ¥ TPaHUIIBI IIPHBATHON CHEPHL.

15. TeneBuaenue. Cepuaiibl U TOK-IIOY.

Nelio JBEN Bo) WV, I SN

Tecr:

1. MeauakyJabTypa — 370 ....

YkaxuTe He MeHee IByX BADHAHTOB OTBeTA.

a) IpoIiecc B3auMOJCHCTBUS MEIUIHBIX HICTOUHHKOB B OOIIIECTBE;

0) KylbTypa OOIIEeHUs TIPY TOMOIIY METUIHBIX CPEJICTB;

B) cucTeMa HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX CPEJICTB, BHIPAOOTaHHBIX YeJIOBEUYECTBOM B IpolLiecce
KYJBTYypPHO-UCTOPUIECKOTO Pa3BUTHS, CIIOCOOCTBYIOMNX (HOPMUPOBAHHIO OOIIIECTBEHHOTO CO3HAHUS U
COLIMAJIN3aLUH JINYHOCTH;

T) epeaada nHPOPMAILIUU U KYJIBTYPHI €€ BOCIIPUATHS; OHA MOXKET BBICTYIIATh U CHCTEMOHN YpOBHEH
Pa3BUTHSI TMYHOCTH, CIIOCOOHON «YHUTAThy, aHAIM3UPOBATh M OLICHUBATH TEKCT, 3aHUMATHCS
TBOPUYECTBOM, YCBaUBaTh HOBbIE 3HAHUSI.

2. MeanaxkyabTypy MOKHO CUNTATH MEXaHM3MOM CBSI3H MEXKAY...

YkaxuTe He MeHee IByX BAPHAHTOB OTBeTA.

a) 00IIECTBOM M TOCYIapCTBOM;

0) COIMYMOM H BIIaCThIO;

B) pETHOHAMU;

T') TOCYyIapCTBaMHu.

3. KTo u3 uccienoBarelieii paccMaTpuBaj Meaua Kak «Mu(oI0rui»?

a) XK. Boapuitsp;

6) XK. Jlenes;




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

B) 1O. JlotmaH;

r) P. Bapr.

4. OcHoBHBIe GYHKIHH MeTUAKYJIBTYPHI ...

YxkakuTe He MeHee IBYX BADHAHTOB OTBeTa.

a) HccrenoBaTeNbCKas;

0) KOMMyHHUKaTHBHaS,;

B) HH(MOpPMAIMOHHAS;

T') cOMaTHYeCKas.

5. MeanaxkyasTypa BO3HUKJIA KaK KYJIbTYpa 3MOXH. ..

a) MMOCTMOJIEPHU3MA;

0) MoJepHI3Ma;

B) YIBTPaMOJEPHU3MA;

T') HOCTUMIIPECCHOHU3MA.

6. BuzyanbHble HOBAIlU Ta3eThl — ITO...

YxkakuTe He MeHee JBYX BADUAHTOB OTBeTa.

a) KpyIHBIE 3ar0JOBKH;

0) pa3beaMHEHNE TEKCTA C WILTIOCTPALUSIMH;

B) pa3MElICHHE PEKIaMBbl;

T) 3cce.

7. Kunemartorpag — 37o0...

a) CPEeICTBO KOMMYHUKAITUH U CHHTE3 TEXHUYECKON M XYI0KECTBEHHOH KYIbTYPHI;

0) TexHUYEeCKOe N300peTeHHE;

B) crierduyecKre TPIOKH Meana;

T') HCKYCCTBO.

8. [Touemy He nONMyJISIPHBI y4eOHbIE TeJIeBUBHOHHbIE MeIUATEKCTHI?

YkakuTe He MeHee IBYX BADHAHTOB OTBeTA.

a) HaJIM4IKe I0MOopa;

0) OTCyTCTBHE HI'POBOTO KOMIIOHEHTA;

B) pacyeT Ha NPOo(eCcCHOHATBHYIO CHEIU(HKY ayTUTOPHH;

I') KOHIIENITYaJIbHBIM ECCUMU3MOM.

9. Kak Ha3bIBaeTcs KOHIENIHUs, COIJIACHO KOTOPOii ”H(POPMATHKA, KOMIIBIOTEPhI H
MHKPO3JIEKTPOHUKA OTIPEAEISIIOT U NPeodpa3yoT BCI0 COBPEMEHHYIO COIMAJILHYIO CHCTEMY:
a) «MHAYCTPHUATILHOTO OOIIECTBAY;

0) «IOCTUHIYCTPUATILHOTO OOIIECTBAY,

B) «TEXHOTPOHHOTO OOIIECTBAY;

T') «MH(OPMAIIMOHHOTO 00IIIECTBAY.

10. «OG00menHast XapaKTepUCTHKA CYLIIeCTBOBAHUS B COBPEMEHHBIX 00111eCTBAX THNA KYJIbTYPHI,
NpeBpAalIeHHOH B MHAYCTPHAJILHO-KOMMepYecKy0 (popMy Npou3BOACTBA 1 PACHPOCTPAHEHHS C
MOMOIIBIO CPEICTB MACCOBOIi MH(OPMALINH CTAHAAPTH3MPOBAHHBIX TYXOBHBIX 0J1ar» — K KAKOMY




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU OpPOrpaMMBl
MOHSITHIO OTHOCHTCSI 3TO oNpeeseHne?
a) K TIOHATHIO «MH(pOPMAIIMOHHOE O0IIECTBOY;
0) K IOHATHIO «YIbTPAMOACPHHU3M;
B) K IIOHATHIO «MaccOBasi KOMMYHHKALIU;
T') K HOHATHIO «3JIUTApHAS KyJIbTypa».
11. Menua (ot sat. media, medium) — cpenctro, mocpeaHuk. KTo BBEJ 3TOT TEPMUH B TYMaHUTAPHOE
3HaHUE U1 0003HAYCHUS PACIIHPSIOIICHCS CHCTEMbI MACCOBBIX KOMMYHUKAMKA? Bunpr Menna:
NeYaTHbIe, ayAnalbHble, BU3yaJlbHbIe, ayJHOBHU3yalibHbIe. CHHOHMMHYHEIE TOHATHS: MaccMenna, CMU,
CMK.
a) I'. Mapkyz3e;
6) ["'M. MakitosHOM;
B) T. AnopHo;
r) O. Jltopkreiim.
YmMmerb —  NPUMEHATH 3HAHUA 110 IIpakTHYyeckue 3aJaHUA:
MEIUaKyJIbType B IPO(ecCHOHaTbHON 1. TIpoananu3upoBaTh TO, KaK CIOBECHBIC U BU3yallbHbIE CHMBOJIBI B METUATEKCTE
JIeSITeIIbHOCTH; MCIIO0JIb30BaTh UX Ha 00pa3yloT HeKoe 3HaYeHue (K MpUMepy, pojib 3HAKOB B peKiiame).
MEXKIUCIUIIMHAPHOM YPOBHE; 2. Pacmo3HaTh ¥ IpOaHATM3UPOBATh CHMBOJIMYECKUE KOABI (Kaap, paKype U T.1.) B
—  mpuoGperaTh 3HAHUSA B 00IACTH MEIUaTeKCTe; TO, KaK MHPOPMAaLHsI COOTHOCHTCS C KOJAMH U YCIOBHOCTSMH MEANA; IPOaHATU3HPOBATh
METHAKYIbTYPBI; TO, KaK CHMBOJIMYECKHE KOIBI MOTYT B3aMOJICHCTBOBATh JPYT C APYIOM JUIS CO3IAaHUS ONPEeIICHHOTO
—  KOPPEKTHO BBIPAXaTh H CMBICJIa METHATEKCTA.
apryMEHTHPOBAHHO 0GOCHOBBIBATH CBOO | 3- [IPOaHAIN3HPOBATH PEKIaMHbIC aHILIM MEAMATCKCTOB (BU3yallbHAs U [MCbMEHHAs
TOYKY 3PEHHUS Ha COBPEMEHHbIC uH(pOpMAaLUs, caMas BaXKHast 4acTh JaHHOH MHPOPMALHK, KOMIIO3ULMS aHIIH).
MEJIUHHBIE ITPOLIECCHI; 4. Ha ocHOBe peksiaMHOU ahuIlK CeIaTh MPOTHO3 ycIexa y ayAUTOPUU TOTO MK HHOTO
—  aHATH3MPOBATH CBOKO OTPEOHOCTH B | PEKITAMHPYEMOTO MEIMATEKCTa C MHU(}OIIOTHYECKNM, CKa30YHBIM, (DOJIBKIIOPHBIM HCTOYHUKOM.
HHQOPMAIUH.
BHaI[eTI) —MPaKTUYCCKNMU HABbIKAMHU biok TBOPYECCKUX Sa}IaHI/Iﬁ JJIs BBISABJICHUS YPOBHSA KPCATUBHOTO ITOKA3aTCIIA TAYHOCTH!

KPUTUYECKOI'O BOCIIPUSATHUS
MeINaKyIbTypHOI HH(pOpMAIIH;
HaBbIKaMU

—  METOJaMH MEIUaKyJIbTYPHOIO
aHalu3a COBPEMEHHOMN
J€HCTBUTENBHOCTH;

—  HaBbIKAMH COLMAJILHOTO
B3aUMOJICHCTBHUS, COTPYIHHUUECTBA.

1. OnumuTe Kaap U3 ayAHOBH3yaTbHOTO MEAMATEKCTa, KOTOPBIHA BeIpakaeT oOpa3Hoe 06001eHue,
OCTaBIIIEECs y Bac MOCIE IIPOCMOTpa.

2. [Ipemmoxxute CBO BU3YalbHBIN BapHAHT 00Pa3HOT0 000OIIEHUS aBTOPCKOM KOHIICTIITUHI
ayAMOBH3YaJbHOTO MEJMATEKCTa B BUJIE IIJIaKaTa WM KOoJllaXKa.

3. Ilepenaiite oOpa3Hoe 0000IIEHNE ABTOPCKOW KOHIIETIIINH ayAMOBU3yaIbHOIO MEHATEKCTa
CTPOYKAMH U3 U3BECTHOTO CTHXOTBOPEHHMSI, 00Pa3HO-IMOIMOHAIBLHOE COJIEP)KaHHE KOTOPOro YaCTHYHO
TiepeKJInKaeTcst (MM COBIA/IaeT C Hel) ¢ TEMOM JTaHHOTO MeJTMaTeKCTa.

4. CocraBbTe paccka3 OT UMEHH IIepCOHaXka MeIMaTeKCTa (C COXpaHEHUEM OCOOCHHOCTEH ero
XapakTepa, JeKCHKH U T.II.).




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU OpPOrpaMMBl
OK-5 cnoco0HOCTHI0 K CAMOOPTraHU3ALMHU H CAMO0OPA30BAHMIO

3Hatb —  OCHOBHBIC METOJBI UcCeNoBaHnd, |—  [loHsATHE )KU3HEHHOTO ITyTH. Texnomorus
MCIIONIb3YEMBIX B IPOIIECCE —  TlousTHe XU3HEHHOH MO3UIIHH. KOMaH/1000pa30BaHus
CaMOO6paSOBaHI/I§I ¥ CaMOpPa3BUTHUA, — IToHsTHE )KU3HECHHOU NIEPCIEKTUBBL. U CaMOpa3BUTHA
—  ONpENENEHHs MOHATUH - [ToHsTHE XKUZHEHHOTO CLIEHAPUSL.
«OKM3HCHHBIH Iy Th», KU3HCHHAS —  JImgHOCTB KaK CyOBEKT )KU3HEHHOTO ITyTH.
HO3MIHMAY, <OKU3HCHHAA NEPCICKTUBAY,; | —  JIUYyHOCTHBIA POCT U €0 MATOTEHHbIE MEXAHU3MBI.
—  OCHOBHBIC ITPaBHJIa OPraHU3anN —  Tlpu3sHaku 0CTAHOBKH JUYHOCTHOTO POCTA.
TIpOLECCOB CaMOOprafHu3alni 1 —  TloHsATHe MHAUBUAYAILHOTO KOYYMHIA U YCIOBHS €0 YCIEITHOCTH.
caM000pa3oBaHus;
—  OCHOBHBIE METOJIbI HCCIICIOBAHUIA,
UCIIOJIb3YEMBIX B ITPOLIECCAX
CaMOOpraHU3aluH U caMo00pa30BaHHsI.
YMmeTh —  obcyxaath croco6sl a¢dexrusroro | 1. KusHenustii myth — 370 ...

peuieHust npo0eM, CBSI3aHHBIX C
caMOOpranuszanuei u
caMo00pa3oBaHUEM;

—  pacmo3HaBath Y3PPEKTHBHOE
pemeHne ot Hed(h(HEeKTUBHOTO;

—  NPUMEHATH MOJTYyYCHHbIC 3HAHUS B
npoecCHOHAILHON JIEITEBHOCTH;
UCIIOJNIb30BaTh UX Ha
MEXANCIUIUINHAPHOM YPOBHE;

— TnpuobpeTaTh 3HaHHA B 00JIACTH
CaMOOPraHU3aLMK U CaMOOOPa30BaHHUIO;
—  IUIAaHMPOBATH LIEJIM M YCTAHABJINBAThH
MPUOPUTETHI TIPH BBIOOPE CIIOco00B
NPHUHSATHS PELICHUI C y4ETOM YCIIOBHIA,
CPE/CTB, JINYHOCTHBIX BO3MOXKHOCTEH H
BPEMEHHOH MEPCIEKTUBBI IOCTIKEHNUS;
OCYIIECTBIICHHUS JIESTEIbHOCTH;

—  (opMHpOBaTh IPHOPUTETHBIE LIEITH
JIeSITeNIbHOCTH, J]aBasi MOJTHYIO
apryMEHTALUIO IPUHUMAEMbIM
pemeHnsIM Ipu BEIOOpE CLIOCOO0B
BBITIOJIHEHHS ICSATEIBHOCTH;

—  CTaBUTb LIeJIH U ONPEICISTh PO B
KOMaHJe;

a) CyOBEKTHBHAsI CTOPOHA peaIbHOW JKU3HH;

0) MPOTHBOPEUMBEII MpoLIECC, MPEIOJIararofi HOTPeOHOCTh K aKTUBHOCTH, CaMOpeaTi3alum
COOCTBEHHBIX yCTPEMIICHUI];

B) HHAMBH/IYa/IbHAs1 HCTOPHS JTUYHOCTH, ee co/iepKaHue H MIPOBO33peHYecKasi CyTh;

T) BBIOOp Mpodecchy M KOHKPETHBIX KU3HEHHBIX TUIAHOB.

2. )Xu3HEHHBIC OTHOIICHHUS, CTIOCO0 WX Peali3alii, OTBEUAIOMINN (HIH HE OTBEUYAIOIIHH )
HOTPEOHOCTSM, LIEHHOCTSIM JINYHOCTH — 3TO ...

a) BHYTPEHHSA )KU3HB;

0) Ouorpaduyeckuii IIaH eJUHCTBA BHYTPEHHEH U BHEIITHEH JKU3HU;

B) JKU3HEIEATEILHOCTH YEJIOBEKa;

r) ’KU3HEHHAs O3UIIHUS.

3. TexHonorus, NO3BOJISIONIAS JOCTUTATh MAKCUMAJIbHBIX PE3yJIbTaTOB ¢ MUHIMAJIEHO BO3MOKHBIMU
YCUIIUSIMH — 3TO ...

a) JIMYHOCTHBIN POCT;

0)KOY4MHT;

B) BEJIHEC;

T') yCTPEMJICHHOCTh B Oyrymiee




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

- CTPOUTH KOMMYHHUKAaTUBHBIC
IMPOLECCCHI.

Bnagets

—  IpPaKTHYECKUMH HaBBIKAMU
UCIIOJIb30BaHMSI 3JIEMEHTOB
KOMaHZ000pa30BaHUs U CAaMOPa3BUTHS
Ha JIpYTUX IUCUUIUIMHAX, Ha 3aHATHSX B
ayIUTOPUH U Ha YIeOHOH 1
IPOU3BOCTBEHHON MPAKTHKE;

—  NPUMEHSITH Ha PAKTUKE U30paHHbBIC
CpencTBa OpraHu3alu padoThl
KOJUIEKTHBA, HEKOTOPBIE CIIOCOOBI
CaMOpETYJISILIUKN U TPEHHUHTOBbIE
yIpa)KHEHHs, HallpaBJICHHbIC Ha
BBIPa0OTKY 3(h(hEKTHUBHOTO BIUSHUS HA
WHJMBHYaJIbHOE U TPYIIIOBOE
HOBEJCHHE CBA3aHHOE ¢ 0COOCHHOCTAMHU
TPYIIIOBOW TMHAMUKY U
KOMaHI000pa30BaHu;

COOTHOCHT IOCTOMHCTBA Y HEIOCTATKH
UCIIONB3yEMbIX Mozeeit
B3aMMOJCHCTBHS C TOUKH 3pEHHS ydera
COLIMAJIbHBIX, KOH(ECCUOHAIIBHBIX,
KyJIbTYPHBIX Pa3In4nii; MOKET
COCTaBJIATH COOCTBEHHYIO ITPOTrpamMmy
CaMOpETYJISILIUK U IPOBOJUTH
TPEHUHTOBBIE YIIPAXKHEHHUS,
HarpaBJIeHHbIC Ha BHIPAOOTKY
3(h(eKTUBHOTO BIMSHUS HA
WHJMBUIYalIbHOE H TPYIIIOBOE
HOBEJCHHE, CBSI3aHHOE C OCOOCHHOCTSIMHU
TPYIOBON TNHAMUKH U
KOMaH/1000pa30BaHus;

[IpeacTaBUTh OTHO MM HECKOJIBKO KOMaH/IHBIX JIeJI (3aBUCHT OT TPYJIOEMKOCTH) JF0001
HarpaBJIeHHOCTH: PO(ECCHOHABLHOM, YUeOHOMH, HAyYHO-NCCIIeJ0BATEIbCKOM, 00LIECTBEHHO-TI0JIE3HOM,
KYJIbTYPHOH, OJIarOTBOPHUTENBHOM, CIIOPTUBHOM M JIp. DTO MOTYT OBITh: KOHKYPCHI, (h1eIIMOOBI, aKII1H,
BEICTYIUICHHS, COPEBHOBAHHUS, CYOOOTHUKH, KOHPESPEHIINU H TIp.

KomaHzmHOE €710 MOXKeT OBITh IIPEICTABICHO B BUAE (POTO- HIIN BUACONPE3CHTAIINH.

TpeboBanus:

-[IPOJOJDKUTENBFHOCTD He Oonee 10 MuH.;

-y4acTHe BCEX WICHOB KOMaHIBI (00s3aTEbHO);

-opma nogaym — cBoOOHAS;

-TIOHSATHAs! U UHTepecHas (popMa npeIcTaBIeHUs MaTepuaa.

3HaThb

CrocoObI cOopa HayIHO-TEXHUYECKOH
UH(POPMALIUH TI0 TEMATHKE YKCKYPCHI
JUIsL COCTABJICHHSI OTYETA 0 MPAKTHKE

OO0u1yro XapaKTepUCTUKY METAIUTYPrHYECKOTO MPEATNPUSITHS OTHOTO [UKIIA U TIPSATNPHATAN METH3HON
oTpaciu

VmMern

coOMpaTh HAyYHO-TEXHUYECKYIO
MH(OpMAaLHUIO 10 TEMATHKE 3KCKYPCHIA
JUISL COCTaBJICHHSI OTYETA I10 MTPAKTHKE

CocCTaBIIATh U IIHCATh OTYET I10 y‘-Ie6H0ﬁ - 03HAKOMHTEJIbHOU IIPpAaKTUKE.
CO,Z[Cp)KaHI/IC oT4eTa ONpEeACIIACTCA MHANBUAYAJIbHBIM 3a/IaHNEM, BbIJIAHHBIM PYKOBOAUTCIIEM IIPAKTUKH.

Vuebnas -
03HAKOMUTEJILHAS
MPaKTHKA




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3JIEMEHT 00pa3oBaTeNbHOM
KOMITETCHIIUHU MPOrpaMMBbI
Buagers MeToJlaMU cOOpa HayYHO-TEXHHYECKOM o
o [ToaroroBka K TEOPETUUECKUM 3aHATHSIM TI0 OOIIEH XapaKTepUCTHKN METaJUTypTruueCKOTo MPeAnpHsATHS
nH(OopMaLuK 10 TEMATHKE SKCKYPCHI o o
MOJIHOTO ITUKJIa ¥ IPEANPUATHH METU3HOH OTPaCIn
JUIS COCTABJICHHS OTYETA 10 IPAKTUKE
3Hathb croco0bI cOOpa HAYUHO-TEXHUICCKOM VYueOHas - MpaKkTHUKa
nH(pOopMaLuK 10 TEMaTHKE SKCKYpCHI [IpaBuna 06paboTKH M cucTeMaTH3anu (pakTHYECKOTO U JIMTEPaTypHOTrO MaTepuana I10 MOJy4YEHUIO
JUIS COCTABJICHHS OTYETA 10 IPAKTUKE MEPBUYHBIX
YmMmerb coOMpaTh HAYYHO-TEXHUYECKYIO CocTaBisTh ¥ UCATh OTYET 10 Y4EOHOI - MPaKTHKE MO MOJyYSHHUIO IEPBUYHBIX TPO(ECCHOHATBHBIX PO eCCHOHANbHBIX
MHPOPMALINIO TI0 TEMATHKE SKCKYpCHit YMEHHI U HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUI W HABBIKOB HAyYHO-HUCCIIEA0BATEIbCKON YMCHUI1 ¥ HABBIKOB, B
JUUIA COCTaBJICHHS OTYETA 10 IIPAKTUKE JIeITCILHOCTH. TOM YHCJIC TICPBUYHBIX
IloAroTOBUTE OTYET CAMOCTOATENBHO MO PYKOBOACTBOM NPENOAABATES. YMEHUI U HABBIKOB
- i Hay4YHO-
Brazets MeToztaMu c60pa Hay1HO TeXHquCKOvH [Tpuemamu 06pabOTKM U CHCTEMAaTH3aLUH (HaKTHIECKOTO M JINTEPaTypHOTO MaTepuara. o
WHQOPMALIH TT0 TEMATHKE YKCKYPCHIA HCCICI0BATEIILCKOU
PaGotaTh ¢ HOpMAaTUBHBIM MaTEpHAIOM U JINTEPATYPHBIMH HCTOUYHUKAMH, a TAK)KE CHCTEMAaTU3UPOBAThH
JUTSL COCTABIICHUS OTYETA MO MIPAKTHKE N ACATEIIEHOCTH
Y aHAJIM3UPOBaTh (HaKTHUECKUIl MaTeprall U CaMOCTOSTEILHO TBOPUECKH €r0 OCMBICIUBATH
OK-6 CIIOCOOHOCTHI0 HCI0JIb30BATh 00LIENPABOBLIC 3HAHMS B Pa3JIMYHBIX cepax qeATeTbHOCTH
3HaTh —  OCHOBHBIE IIPABOBLIC IMOHATHS, IlepeyeHb BONIPOCOB /1 IOATOTOBKH K 324€TY: IIpaBoBeneHue

- OCHOBHBIC UCTOYHHUKHU ITpaBa,
- MMPUHIUIIBI TPUMEHCHUSA
IOpHHH‘IeCKOﬁ OTBCTCTBCHHOCTH.

Ilonsatue, npu3HaKy rocyapcTaa

@dopma npaBiIeHUs: OHATHE, BUIBI

dopma rocy1apcTBEHHOTO YCTPOMCTBA: TIOHSTHE, BUJIBI
l'ocynapcTBeHHBIH peXXUM: TOHATHE, BUIBIL.

Koucrutyuus Poccuiickoit denepanuy — 0OCHOBHOM 3aKOH rOCyAapCcTBa.
®opma npasnenust Poccuiickoit denepanuu.

Cucrema oprasoB rocy1apcTBeHHOH Biactu B Poccuiickoit denepanuu.
[Ipesunent Poccuiickoit ®enepanun.

Oenepansaoe Cobpanne Poccuiickoit deaeparuu.

0. IlpaBurenbctBo Poccuiickoii deneparun.

11. Cucrema cynos B Poccuiickoii @eneparu.

12. Ocobennoctu (penepaTuBHOrO ycrpoiictsa Poccun.

13. TlonsiTHe W CYLIHOCTH TpaBa.

14. WcToyHUWKH TIpaBa.

15. Cucrema 3akoHonarenbcTBa Poccuiickoit denepanmm. HopMaTHBHO-TIpaBOBBIC aKTHI, UX BUEIL.
16. Ortpacnu poccuiiCKOro npasa.

17. TlpaBoHapylieHHe: IIOHATHE, IIPU3HAKH, BUJIBL.

18. IOpupanueckast OTBETCTBEHHOCTD, IIOHATHE U BHIBI.

19. Tlpenmer u MeTOJ rPpaXXJaHCKOTO TpaBa.

20. CyObeKTsl 1 00BEKTHI IPAXKIAHCKOTO TPaBa.

21. TIpaBocnocoOHOCTbH U J1eecroCOOHOCTh PU3NIESCKUX JIHIL.

22. IOpuaudeckue nula: NOHSTHE, BUJIbI, OCOOCHHOCTH CO3/IaHMS M NPEKPAIICHHS ACSTEIbHOCTH.

HBoOooOo~NOOMWOWNE




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
23. T'paxxnaHCKO-IIpaBOBEIE CHEJIKH, X BHJIbI, (OPMBI M YCIIOBHS I€HCTBUTEIEHOCTH.
24. Tlomstue mpaBa coOCTBeHHOCTH. BemiHble mpaBa Jjuna, He SBIISIONIErocss COOCTBEHHUKOM.
25. OcHoBaHUS NPHUOOPETEHHS TIPaBa COOCTBEHHOCTH.
26. OcHOBaHHS IPEKPALICHHS PaBa COOCTBEHHOCTH.
27. Bwuasl rpakIaHCKO-TIPAaBOBBIX JOTOBOPOB U CIIOCOOBI 00€CIIeUeHIS HX NCTIOTHEHUS.
28. HacnenoBaHue 10 3aKOHY U 10 3aBEIIAHHIO.
29. 3akmroueHue Opaka.
30. Ilpekpamienne Opaka. [Ipn3HaHme Opaka HeJEHCTBUTEIHLHBIM.
31. HmyuecTBeHHbIE IpaBa Cynpyros.
32. IlpaBa n 00s3aHHOCTH POJMTEINICH U NETEH.
33. AnuMeHTHBIE 00s13aTeNIbCTBa (CYOBEKTHI, YCIOBHS U MOPSIIOK BBITLIATHI).
34. JlvuieHue pOJUTENBCKUX MPAB.
35. Ilpeamer TpynoBoro mpasa.
36. TpyaoBoii JOroBOpP: YCIOBUS, CTOPOHBI, MOPSIOK 3aKITIOUCHUS.
37. Tlopsimok mpuema Ha paboTy. McTIBITaTeNBHBIN CPOK.
38. TlomsaTme U BUIBI padOYETO BPEMEHU
39. Bpewms oTapixa
40. TpynoBas TUCIUIUIMHA M OTBETCTBEHHOCTD 3a €€ HapyIICHHUE.
41. MarepuanbHas OTBETCTBEHHOCTh PAOOTHHUKA: MTOHATHE, OCHOBAHHS M MOPSIOK IPUMEHEHNSI.
42. MaTepI/IaHBHaH OTBCTCTBCHHOCTH pa60Toz[aTeJ1;1: IMOHATHUEC, OCHOBAHHUA U TMOPAJAOK ITPUMCHCHUA.
43. TlpekpaiieHue TPyJOBOIO IOTOBOPA.
44. Tlpeamer u MeTOJ aJMMHUCTPATHUBHOTO MPaBa.
45. CyOBexTsl aIMHHHACTPATUBHOTO MIpaBa.
46. TocynapcTBeHHas Ciryx0a.
47. AnMUHHCTpaTHBHBIE IIPAaBOHAPYIICHUS U aAMUHUCTPATHBHAs OTBETCTBEHHOCTh. CocTaB
aJIMUHUCTPATUBHOTO MPOCTYIIKA.
48. AnMuHHMCTpaTHBHBIE B3bICKaHUs. Hano)keHne aqMUHUCTPATUBHOTO B3BICKAHUSI.
49. OmnpeneneHne TocyIapcTBEHHON TallHBL
50. IIpeamMer m MeTOA YroJIOBHOTO NpaBa.
51. Tlonsrue npectymrenus. Kateropun mpecTyruieHHH.
52. CocraB npecTymeHusl.
53. VYronoBHas OTBETCTBEHHOCTb 3a COBEPILEHUE MTPECTYILICHHUI.
54. TlpeaMer U METOJ SKOJOTHIECKOTO MpaBa.
55. HcToYHWKH YKOJIOTHYECKOTO TIpaBa.
56. IIpaBo 00I1ero U cnenuaaIbHOTO MPUPOJIOIOIb30BAHMSI.
YmeTn —  OpHEHTHPOBATHCSI B CHCTEME IIpumepHubie TECTHI:

3aKOHOIAaTEIHCTBRA;
—  OIpeAessITb COOTHOIICHHE
FOPHINYECKOTO COJIEPKAHNS HOPM C

1.

Oprassl 3aKOHOIATENTFHON BiIacTH B Poccnu mopas3aensroTes Ha JBe KaTeropuu

— (enepanbHbIE U PETHOHAIBLHBIE
— (hemepaibHbIC U MYHHUIUITATBHbIC




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

peanbHBIMU COOBITHSIMH OOILECTBEHHON
JKHU3HU;

—  paspabaTbIBaTh JOKYMEHTEI
IPaBOBOT'O XapakTepa;

— TnpuoOpeTaTh 3HAHUA B OOJIACTH
npasa;

—  KOPPEKTHO BBIpaXKaTh U
apryMeHTHPOBAHHO OOOCHOBEIBATH CBOIO
IOPUITYECKYIO0 TTO3UIIHIO.

— 001LMeE U ClIelHaIbHbIE
— HOJIHOMOYHBIE ¥ PErMOHAIIbHBIE

2. EMUHCTBEHHBIM KpUTEPUEM OTIPAHUYCHHS a[[MUHUCTPATHBHOTO PABOHAPYILIEHHS OT
MPECTYIJICHUSI SBJISETCS

— CTeIEeHb 00IIECTBEHHOM OMMaCHOCTH

— (hopma BHUHBI

— 00BEKT MocAraTeaIbCTBA

— 00BEKTHBHAs CTOPOHA aJMHUHUCTPAaTHBHOIO IIPAaBOHAPYIICHHS

3. He sBnsieTca ocHOBaHMEM JUIS OTKa3a rpaXIaHUHY B JIOITyCKe K FOCYJapCTBEHHOM TaiiHe
— €ro BpeMeHHasi HeTPY/JI0CIIOCOOHOCTh

— [IPU3HAHHE CyJ0M I'pakJaHUHA HEJeeCIOCOOHBIM

— IpU3HAHKUE ero 0c000 OMACHBIM PELUJNBUCTOM

— HAJIMYHE y TPaKJaHWHA CYAUMOCTH

4, 3a HapymIeHUe AUCITUILTHHEI TpyJa K pabOTHUKY MOKET OBITh IIPUMEHEH (-0)
— BEITOBOP

— JIMLICHHE CBOOOIBI

— mrpad

— IpenynpexIeHue

IIpuMepHbIe NpaKkTHYEeCKHE 32JaHUS

Wcnone3ys crateu Koncturynun Poccuiickoit denepannu, cCocCUUTaliTe KOIMYECTBO CYyOBEKTOB
Poccuiickoit @eneparuu: peciiydauk, Kpaés, 001acTeil, aBBTOHOMHBIX OKPYTOB, aBTOHOMHBIX 00J1acTeH,
roposIoB (eIepaIbHOTO 3HAUEHHSI.

VYxaxure, Kakne HOBble CyObeKkThl Poccuiickoit denepaliuy MosBUIINCH 32 MOCIIETHES BPEMS.
ApryMeHTHpYIiTe CBOIi 0TBET €O cChLIKOM HA cTaThu Koncruryuuu P®.

Bnagers

—  TNPaKTHYCCKUMHU HaBBHIKAMU aHAIN3a
U pa3pelIcHUs FOPUIUIECKUX CUTYAIIHT;
—  NPaKTHYCCKUMU HaBBIKAMU
COBEPILIEHUS IOPUIUUECKUX JAeHCTBUI B
COOTBETCTBUHU C 3aKOHOM;

—  HaBBIKAMH COCTABJICHHS MTPETCH3UH,
3asiBICHHH, 5kano0 mo ¢paxTy
HEHCIIOJTHCHUS WJIN HeHAIJIS)KAIIETO
HCIIOJIHEHHS TIPaB;

— cnocobaMu COBEpIICHCTBOBAHHUS

IIpumepHbIe NpaKTUYECKUE 3aAaHUS:

CocTaBbTe TEKCT 3aBEIIaHuUs, BKIIOUYUB CIEIYIOIINE YCIOBUS:
- HECKOJILKO HaCJICJIHUKOB

- OJTHOTO HAaCJEAHHUKA 10 3aKOHY JIMIIUTh HACJIEeICTBa

- OTIPEJIENIUTh 3aBEIIaTeNIbHOE BO3JIOKEHUE

- OIIPEJIENIUTh 3aBEIIAaTEIbHbIN 0TKa3




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
[IPABOBbIX 3HAHUM U YMEHUH ITyTEM
UCIIOJIB30BaHMsI BO3MOXKHOCTEH
WHPOPMAIMOHHON CPEIBI.
3HaTh OCHOBHBIE TIOHATHS U ONpECICHUS TeopeTndeckue BOIpPOCH: IIponsuxenue
(enepansHOro 3akoHa «O HayKe U 1. IlonaTHe 1 npaBOBOE COAEPKaHKUE PE3yJIbTATOB HAYYHOU U HAyUYHO-TEXHUYECKO JesITeIbHOCTH. Hay4YHOH MPOAYKIUN
TOCyapCTBEHHOM HAyYHO-TEXHIMYECKONW | 2. BHIBI 0XpaHHBIX JOKYMEHTOB HHTEIUIEKTYaJIbHOH COOCTBEHHOCTH.
MOJIUTHKEY». BUIBI 0OXpaHHBIX 3. Buasl HayYHO-TEXHUIECKUX YCIIYT.
JIOKYMEHTOB HHTEIUICKTYaTIbHON 4. UzobperartenscTBO. M300peTenue.
cobcrBeHHOCTH. OCHOBHBIE MOHATHS 5. M3obperarenscTBo. [lone3nas Monens.
ornpezeneHus (enepantbHOro 3akoHa 00 | 6. 'ocymapcTBeHHas! perucTpalys HayqHbBIX Pe3yIbTaToB.
MHHOBAI[MOHHOH JIeATEILHOCTH U O 7. OCHOBHBIE LI€JIH U IPUHIUIIBI TOCYAAPCTBEHHON HAYYHO-TEXHUIECKOH MOIUTHKH.
roCyAAapCTBEHHOM HHHOBALIMOHHOU 8. ®opMBI rOCYIapCTBEHHON MO IeP>KKH HHHOBAIIMOHHOH e TeIbHOCTH.
nonutrke. OCHOBHBIE IIIarK U MIPaBUIIa 9. HetpanuiioHHbIe MepHI TOCYIapCTBEHHOMN MOAICPHKKH.
roCyJlapCTBEHHOW CUCTEMBI
perucTpanuy pe3yibTaToB HayqHOU
JICSITETIbHOCTH.
YmeTsb CoCTaByATh MaKeT JOKYMEHTOB IS [IpakTryeckue 3aaaHus:
peructpanuu nporpaMmsl IBM. IloaroroBka 10OKIJIaqOB-TIPE3EHTALIMM HA MPEJI0KEHHbBIE UM CAMOCTOATEIbHbBIE TEMATUKU:
CocTaBnATh NAKET JOKYMEHTOB JUIS 1) ITpumep cocTaBieHns MakeTa JOKYMEHTOB AJISI pETHCTpaly mporpamMmmsl DBM.
perucTpanuy U300peTeHUs HIH 2) IlpumMep cocTaBieHHs IakeTa JOKyMEHTOB JJIsl pETHCTPALIMN H300peTeHusI.
HOJIE3HON MOAEIH 3) [Ipumep cocraBieHns MakeTa JOKYMEHTOB JJIsl PETHCTPAIMH MTOJIE3HOH MOEIH.
4) Opranuzanys 1 IIaHUPOBAHKE TIPOABMKEHHS TOBApa M IIyTH €T0 COBEPIICHCTBOBAHMS.
5) ®opMBI TOCYIapCTBEHHOM MOICPKKA MHHOBAIIMOHHOI JIesTeIbHOCTH B Poccum.
6) HaygHo-TexHU4YecKas monnuTika Poccum.
7) Iopsiiox 1 0cOOEHHOCTH BBINOJIHEHHS HAYIHO-HCCIEI0BATENbCKUX paboT MO TOCYJapCTBEHHBIM
KOHTPAKTaM.
Buagers 3HaHUSMH O HAYYHO-TEXHUYECKOM TBopueckue 3ajaHust:
nonutuke Poccun. Criocobamu anannza | 1. AHanuTHdeckuil 0030p HAyIHO-TEXHHUYECKOH MOIUTHKH Poccnu
MaTeHTHON TOKYMEHTAllUU U 2. OcopmileHHEe METOIMKY aHAITM3a MATEHTHOW IOKYMEHTALUH U [IPOBEJCHHUS MATEHTHOTO MOUCKA.
MIPOBE/ICHHSI TATEHTHOTO MOUCKA.
Suar 00IENPABOBLIE HAHNA B Chepe [IpaBuna opopmiteHHs Ha IPAKTHKY B OTAEJIE TEXHUIECKOTO 00YUEHHMS IIPEIPHUSITUSL HpousBozeThertast -
TPYJIOBOH AESITENTbHOCTU NpaKTHKa 1no
Ymertp UCIIOJIB30BaTh OOLIEN I1 nonysienio
paBOBBIE 3HAHUSA B 0JIy4aTh NPOILYCK Ha NPEATIPHUSTHUE. IPOdECCHOHANBHBIX
TPYIIOBO# cepe AesTeTbHOCTH [TpumensTH NpaBUiIa TEXHUKNA 0€30MIaCHOCTH YMEHHI | OlbITa
Bnagets npo¢eCCHOHATBHOM
00IIeTIpaBOBEIMU 3HAHUAMU [Ipremamu HHCTPYKTaXa MO TEXHUKE 0€30MacHOCTH ACATCIIbHOCTHU




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
OK-7 CIOCOOHOCTHI0 MOJ/ICP/KUBATH JOJKHBINA YPOBeHb (H3M4eCcKOii IOAT0TOBJICHHOCTH s o0ecreyeHHs MOJTHOIEHHOI conuaIbHOI 1 npodeccHoHaIbH OH
JesITeIbHOCTH

3HaTh OCHOBHBIE CPECTBA H METO/IBI [lepeuenp TeOpeTHUECKUX BOMPOCOB K 3aUETy dusndeckas KyIpTypa
(hM3MIEeCKOTO BOCIIUTAHHS, aHATOMO- 1. TafiTe onpeneneHue MOHATHIO «(HU3NIECKAs KYyIBTypa» U PACKPOWUTE ero U CHOPT
(usnonornueckue 0COOEHHOCTH 2. Jlaiite onpeneneHre OCHOBHBIM MOHATHAM TEOPHH (GU3HMUECKON KyIbTYpHI, €6 KOMIIOHEHTaM.
OpTraHM3Ma U CTETICHb BIUSHUI 3. ChopmynupyiiTe eib, 3a4a491 U ONTUIINTE (POPMBI OpraHu3aiy (HU3NIECKOTO BOCITUTAHUS.
(hu3MIecKuX ynpakHeHUI Ha paboTy 4. HazoBwure 3a1aun (U3NIECKOTO BOCIIUTAHIS CTYJCHTOB B BY3€.
OPTaHOB M CHCTEM OpraHu3Ma. 5. Ilepeunciure OCHOBHBIE KOMIICTEHIINU CTYICHTA, (JOPMHUPYEMBIE B PE3yIbTATE OCBOCHUS
OCHOBHEIE CpeacTBa U METOAbL JAUCLHUITIINHBI «Dusznueckas KYyJIbTypan».
(hU3MYECKOTO BOCITUTAHHSI, OCHOBHBIE 6. [lepeuncnure OCHOBHBIE TPEOOBAHUSI, TIPEIBSBISIEMbIC K CTYACHTY B IIPOLIECCE OCBOCHHS
MCETOAUKH IJIaHUPOBAHUA JAUCLHUITIINHBI «Dusznueckas KYyJIbTypan».
CaMOCTOSTENBHBIX 3aHATHHI 110 7. Ilepeunciure OCHOBHBIE TPEOOBaHUsI, HEOOXOIUMBIE JJIsSl YCHEUTHOM aTTECTallK CTyIeHTa
(u3nyeckoil KyIbType ¢ y4eToM (monmydeHnue «3avera») no aucuuiuinae «duzndeckas KyJabTypay.
aHATOMO-(H3UOTOT HYCCKIX
0COOCHHOCTEH OpraHu3Ma.
OCHOBHBIE CPECTBA H METO/IBI
(hM3MUECKOTO BOCITUTaHHSI, OCHOBHBIE
METOJIMKH TUITaHWPOBAHUS
CaMOCTOSATENbHBIX 3aHATHH 110
(hm3nYecKoil KyIbType C yUeTOM
aHATOMO-(U3NOIOTUYECKUX
0coOeHHOCTE! OpraHu3Ma u
opranmsaruu 30X, ¢ nenpio
YKpEIUIEHU 340POBbs, MTOBBIIEHUS
ypoBHsI pHU3MUECKOHN MMOJIrOTOBICHHOCTH.

YMmers IIpumensTh nostydueHHble Teoperndeckue | Ilepedens 3ananuil i 3a4era:

3HAHUS 110 OPraHU3allHU |
TUIAaHWPOBAHUIO 3aHATHH 110 PH3nIecKon
KyJIbType aHaTOMO-(hHU3HOIOTHUECKUX
0coOEHHOCTEN OpraHu3ma.

[IpumeHsATbh TeOpeTHIECKNE 3HAHUS 110
OpTaHM3aIMH CAMOCTOSTEIbHBIX
3aHATHH C y4eTOM COOCTBEHHOT'O YPOBHS
(hn3M9IecKOro pa3BUTHS U PUIUIECKON
MOJTOTOBJICHHOCTH.

Hcnonp30BaThk TECTHI IS ONPEeTICHHS
(hm3M9ecKoil MOIrOTOBICHHOCTH C
L[ETbI0 OPTaHU3ALNH CAMOCTOSITETIbHBIX

. Kakue merons! ¢puzngeckoro Bocnutanus Bel 3HaeTe? KpaTko onuimure ux.

. B yem otimume aBUTaTEIHHOTO YMEHHS OT ABUTATEIHHOTO HABBIKA?

. [lepeuncnure OCHOBHBIC (PU3NYECKUE KAUECTBA, JAUTE UM OTIPEICIICHHS.

. Kakue ¢popmel 3aHsTHI PU3HUSCKUME YIIPAKHEHUSIMHA BBI 3HAETE?

. Yro takoe ODII? Ero 3agaun.

. B yem otimune O®II ot cienmanbHOM (HU3NIECKO# MOATOTOBKH?

. Yro mpencrasisier co00i CIIOPTUBHAS MTOITOTOBKA?

. st yero HyXHBI TOKA3aTEIM MHTEHCUBHOCTH (PU3NYECKUX HATPY30K?

. Pacckaxkute 00 3HEpro3arparax opraHu3Ma IpH BBHITTOJTHEHUN HATPy30K B 30HAX Pa3IMIHON
MOIIHOCTH?

O 01O\ LN Wi~




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

3aHATUH 110 OIPEJEICHHOMY BUILY
CIIOpTa C 03J0POBUTEILHOU
HaNpaBJIEHHOCTBIO, U1 HOATOTOBKH K
npodeccHoHaIbHOH NeATeIbHOCTH.

Bnagets

Cpencreamu 1 MeTOJIaMH (PH3HMIECKOTO
BOCIIMTaHHS.

MeToauKaMu OpraHu3anuy 1
IUTAaHAPOBAHUS CAMOCTOSTEIbHBIX
3aHATHUH 110 QU3HIECKOH KyIbTYpe.
MeToauKaMu OpraHu3anuy
(U3KYIBTYPHBIX M CIIOPTHBHBIX 3aHSTHIT
C YUETOM YpOBHS (PU3NUECKON
MOATOTOBJIEHHOCTH U
npo¢eCCUOHANBHOM JCSITEIBHOCTH,
HaBBIKAMU M YMEHHUSIMH CAMOKOHTPOJIS

3anaHus Ha pelIeHHE 3a7a4 13 NPo(ecCHOHATTFHON 00JIaCTH, KOMIUICKCHBIC 33 [aHUS:
1. TITIDIT B cucteme (HU3NIECKOTO BOCTIUTAHHS CTYICHTOB,

2. @akropsl, onpenensrontre [TIIOII ctynenTos;

3. Cpenctsa I[IIDII cryneHTOB;

4. OCHOBBI METOJVIKH CAMOCTOSATEIBHBIX 3aHATHH (PU3MUSCKIMH YTIPAKHCHISIMU;

5. NHIuBUIyansHBIH BEIOOP CIOPTA MIIH CHCTEM (DPU3NIESCKUX YIPAKHECHUH.

3HaTh

— OCHOBHBIC TIOHSTHS U
YHHMBEpCaJbHbIE yueOHbIC JeHCTBUSA
(perynaTuBHbIC, T0O3HABATENbHEIE,
KOMMYHHUKaTHBHBIE) B CHOPTUBHOM,
(U3KYIBTYpPHOH, 037I0POBUTEILHON 1
COIIMAIBHON TIPaKTHKE;

— (bopMBI U BUABI PU3KYIBTYPHON
JIeSITeIIbHOCTH JUIS OpTaHU3aIin
37I0pOBOTO 00pa3a )KU3HH, AKTUBHOTO
OTJBIXA U JIOCYTA;

— 3HaHHE TEeXHUYECKHX IPUEMOB U
IBUTATEIbLHBIX JEHCTBUI 0a30BELIX BUIOB
CIOPTA;

— COBPEMEHHBIE TEXHOJIOTUHI
YKpEIUICHUS] U COXPAHEHHUS 3/10POBBS,
HOJIep KaHusl pab0oTOCIIOCOOHOCTH,
NpoQUIAKTHKY PeTyPexICHNS
3a00JIeBaHMi, CBSI3aHHBIX C y4eOHOI 1
MPOU3BOJICTBEHHON AESATENbHOCTBIO;

— OCHOBHBIE CITOCOOBI CAMOKOHTPOJIS
WH/IMBHyalIbHBIX TTOKa3aTeneit
37I0POBbSI, YMCTBEHHON M (PU3NIECKOU
paboTocroco6HOCTH, (PU3HMIECKOTO
pa3BuTHs U PU3NUECKHX KaYeCTB,;

TecToBble BOIPOCHL:

1. Iloxa3ateneM XOpOIIEro CaMOuyBCTBHUS SBIACTCS?
yKa3aHHe yUUTems

XKEJaHUE 3aHUMAThCS CIOPTOM

aQHKETUPOBaHHE

ydeOHasl ycrieBaeMocCTh

2. C BO3pacToM MaKCHMaJIbHbIE OKA3aTEIN YaCTOThI CEPICUHBIX COKPAIICHHH:
pactyT

HE MEHSIOTCS

CHIDKAIOTCA

U3MEHSIOTCS 110 BpeMeHaM rofa

3. K10 B yTOONMBHOM KOMaH/Ie MOXKET UTPaTh pyKamu?
6ex

¢dopsapa

TOJIKHIIEP

XaBOeK

4. JIpXHBIE TOHKH — 3TO:

Oer Ha JIbDKax 110 JUCTaHIH

CITyCK C TOPBI Ha JIbDKaX

Oer Ha JIbDKaX cO CTPeNbOOoi

KaTaHWe Ha JbDKax 3a OyKCHpOM

5. Kak ompenensts mynbc?

MaIbLaMH HA apTEPUH Y Jy4e3aIsICTHOTO CyCTaBa
TSI Ha ce0s B 3epKajo

DJeKTUBHbIE KYPCHI 10
(bu3HYECKOii KyJIbType
U CTIOPTY




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

— TEXHUKY BBINOJHEHHS
Bcepoccuiickoro Gpu3KyabTypHO-
CHOPTHUBHOTO KOMILIEKca «'0TOB K
Tpyay u oboporey (komrmiekc ['TO).

TIOJIOKUB PYKY Ha COJTHEYHOE CIJICTCHHE

CKaB MaJIbIBI B 3aMOK

6. O310pOBUTETIBHAS TPEHHUPOBKA ITO3BOJISET JOOUTHCS:
MaxkcuManpHOTO pacciuabiaeHus

Viryqmenne GU3NIECKUX KadeCTB

PexopaHBIX HA MEPOBOM YPOBHE CIIOPTHUBHBIX PE3yJIbTATOB
Coxpariernust pabodero JaHs

7. C xaKkoro paccTOSHUS MPOOMBAETCS MEHAIBTH B (hyTOOIE?
0T3-X 710 5-TH METPOB

7 METpOB

11 metpos

ot 15-tu 1o 20-Tu MeTpoB

8. B kakue CIOPTUBHBIE UTPHI UTPAIOT C MAIOM?

OMITBSIPT

OOJBIION TEHHIC

0aJIMUHTOH

KEPJIMHT

9. I'mpeBoii ciopT — 3TO BHJ CIIOPTA, HANPABJIICHHBIN HA Pa3BUTHE CIICAYIONINX Ka4eCTB:
CKOPOCTHBIE Ka4eCTBa

CHJIOBBIE CITIOCOOHOCTH

KOOPJIMHAIIMOHHBIE CIOCOOHOCTH

THOKOCTh

10. Kakue neiicTBUS UTpOKa pa3pelieHsl paBuiaaMu 6ackeroomna?
0er ¢ MA49OM B pyKax

nepenayy u OpOCKH Msya

CTOJIKHOBEHHS, Y/1aphl, 3aXBaThl, TOJIYKH, ITOTHOXKKA

PasroBOPHI C CyIbe BO BpeMs UIPBI

11. KakoBbl OTJIMYUTENBHBIE YEPTHI COPEBHOBATENBHOM I€ATEILHOCTH?
HaJIMYUe TeJICBU3NOHHON TPaHCISIIAN

BBISIBJICHUE CHJIbHEHIIIETO

IIpeBapuTeIbHOE HHYOPMHUPOBAHNE O COPEBHOBAHMSX B Ia3eTax
KpacuBast (hopMa Ha CIIOPTCMEHAX

VYMers

— HCHOJb30BATh MEXIIPEIMETHBIE
TIOHATHS ¥ YHUBEPCAIbHBIE yueOHbIE
JeHcTBUSA (PEeTyISTHBHEIC,
MI03HABaTEJIbHBIE, KOMMYHUKATHBHEIC) B
CHOPTHUBHOMW, QU3KYIBTYPHOIA,
03/I0POBUTENILHON U COIIMATBHOMN
MIPaKTHKE;

- BBITIIOJIHCHHUE HOPMATUBOB 061H€(1)H3H‘IeCKOI>i IIOATrOTOBJICHHOCTH,
- 3alIOJTHCHUEC JHECBHUKA CAMOKOHTPOJIA.

HampasnenHocTs TecToB JKenmuHel | MyKYUHBI
OrieHKa B 09Kax
5 4 3 2 1 5 4
CKOPOCTHO-CHJIOBAst




CTpyKTypHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OIICHOYHBIC CPE/ICTBA CTpyKTYpHBIH 3JIEMEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIICTCHIIMU POTPaMMEI

—  BBINOJHATH (PU3NYECKUE YIIPAKHEHUS
pa3Hoi (PYHKIIMOHAIEHO
HaIpaBJIEHHOCTH, UCTIOIB30BaTh UX B
pexxnMe yaeOHO# U IPOU3BOIACTBEHHON
JEATEIBHOCTH C IIETbI0 MPO(MIaKkTHKH
MIEPEYTOMIICHHUS X COXPAHEHHUS BHICOKOH
paboTocmocoOHOCTH;

— HCIIOIB30BaTh Pa3HOOOpPa3HBIC
(hopMmbI U BUIBI GU3KYIBTYPHOM
ACATCIBHOCTH [JI OpraHu3anuun
3I0pPOBOT0O 00pa3a KU3HU, AKTUBHOTO
OTJIbIXA U JOCYTa;

— HCIIOJb30BaTh 3HAHUA TCXHUYCCKHUX
MIPUEMOB U JIBUTATENbHBIX AEHCTBUI
6a30BBIX BHJIOB CIIOPTa B UT'POBOIT 1
COPEBHOBATEIbHON JIESITEIbHOCTH;

— aHAIN3UPOBATH M BBIACIATH

3¢ PEKTUBHBIC TEXHOJIIOTHH YKPETUICHHS
Y COXPaHEHUsI 30POBbsI, TOANCPIKAHNS
paboToCIOCOOHOCTH, TPOPUITAKTHKH
npenynpexaeHus 3a00JIeBaHni,
CBSI3aHHBIX C YYEOHOH U
HpOHSBOI[CTBeHHOﬁ JACATCIIbHOCTBIO,

— AaHaJIM3UPOBATH UHIAWUBUAYAJBHBIC
[IOKa3aTeN! 3l0pPOBbsl, yMCTBEHHOU U
(uznveckoit paboToCcIIoCOOHOCTH,
(pu3MUEeCcKOro pa3BUTHS U (PU3NIECKUX
KayecTB;

— CaMOCTOSTEJIFHO BBIIOJIHATE U
KOHTPOJIMPOBATH BBIITOJIHEHHE
Bcepoccwuiickoro puzkynsTypHO-
CIIOPTUBHOTO KoMIuiekca «['oToB k
Tpyay u oboporey (kommiexc ['TO).

MOJITOTOBJIEHHOCTh
Ber 100 M (cex) 15,7 16,0 17,0 17,9 18,7 | 13,2 13,8 14,0

CuitoBasi MOArOTOBJICHHOCTh
ITonunmanue (cen) U OMycKaHue
TYJIOBHIIA U3 TTOJIOKCHHUS JIeXKa, 60 50 40 30 20
HOTH 3aKpeIUICHBI, PYKH 3a
TOJIOBO (pa3)

[oxrsarnBanue Ha TepeKIanHe
(paz):

1o 80 kr

cBbinie 80 kr

15 12 9
12 10 7

OO0111ast BBIHOCIUBOCTD

Bber 2000Mm (MuH.cek)

1o 70 kr

cBbImre 70 KT 10,15 | 10,50 | 11,15 | 11,50 | 12,1
Ber 3000M (MuH.ceK.) 10,35 | 11,20 | 11,55 | 12,40 |5
1o 80 xr 13,1

cBeie 80 kr
12,00 | 12,35 | 13,10

12,30 | 13,10 | 13,50

Hopmatusbr o0miedu3nueckoil TOATOTOBICHHOCTH

[pumepnas remaruka pedepaTon
1. /lnarHo3 u KpaTkasi XapakTepUCTHKA 3a00JIeBaHMsI CTY ICHTA.
2. BnusHue 3a0oneBaHus Ha TUYHYIO PaOOTOCIIOCOOHOCTh M CAMOYYBCTBHE.
3. MeaunuMHCKKIE TPOTHBOIIOKA3aHMUS TIPH 3aHATUSIX PU3MIECKUMH YIIPAKHEHUAMH U
NPUMEHEHHUE IPYTUX CPEACTB (pU3nUecKoil KyIbTyphl IPH JAHHOM 3a00JI€BaHUH (IUArHO3e).
4. CocraBneHue 1 000CHOBaHUE HHANBHIYaJIBHOTO KOMIUIEKCA QU3HISCKUX YIPAXKHEHHH H
JOCTYIIHBIX CPEACTB (PU3NUECKOHN KYJIBTYPHI (C yKa3aHHEM IPUMEPHOH JI03UPOBKH).
5. dusnueckas KyJlIbTypa B OOLIEKYJIBTYPHON U IPO(eCCHOHATLHOM MOATOTOBKE CIICIIHANINCTA.
6. dusnyeckas KyJIbTypa U CHOPT Kak coluaibHble ()eHOMEHBI 00IIecTBa.
7. OcHOBBI 310pOBOTO 00pa3a XKHU3HU.
8. Ob6uias ¢pusnyeckas u crielaIbHas OJr0OTOBKA B CUCTEME (PU3NUECKOTO BOCIIUTAHUSL.
9. OCHOBBI 03T0POBHUTENBHON (PU3NIECKOH KYIBTYPHL.
10. OGmye moIoKeH!s, OpTaHU3aAIHS U CYAEHCTBO COPEBHOBAHHH.
11. JIoHT 1 aHTHIOTTMHTOBBIA KOHTPOJIb.

12. Maccax, Kak CpeJICTBO peaOMInTaIUH.




CTpyKTypHBIi

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU IIPOrpamMMBbl
13. JleueOnas uznyeckas KyJIbTypa: CPeJCTBa U METOBI.
14. TlonBrxHast UTpa, KaK CPEACTBO M METOJ (PU3NYECKOTO Pa3BUTHSI.
15. TectupoBaHme ypOBHS (GUIUIECKOTO PA3BUTHS CTYACHTOB.
16. CoBpeMeHHBIE TPOOIIEMBI (PH3UUECKON KyIBTYPHI M CIOPTA.
17. Komnneke I'TO: ncropust # COBpeMEeHHOCTh
Buagers — TMPaKTUYECKHUMHU HABBIKAMH Hopmatusst VI cryniean BOCK I'TO minst Mmyx4mH

UCIIONIb30BaHUS PETyISTHBHBIX,
MIO3HABATENILHBIX, KOMMYHHKATHBHBIX
JIEHCTBUH B CLIOPTUBHOM,
(hU3KYNBETYpHOH, 03T0POBUTEIBHOMN H
COLMAIbHOM MPaKTHUKE;

— HaBBIKAMH HCIIOJIb30BaHUA
(u3MyYecKUX yrpaXHEHUH pa3Hoii
(yHKIIMOHAJIBHO HAIIPaBICHHOCTH B
pexuMe yUeOHOM U IPOU3BOJCTBEHHON
JIEITENILHOCTH C 1IeJIbI0 PO UIaKTHKH
MIEpEYTOMIICHHUS X COXPAaHEHUS BHICOKOH
paboTOCTIOCOOHOCTH;

— TPaKTHIECKUMH HABBIKAMHU
UCIIONIb30BaHMS Pa3HOOOPa3HBIX GOpPM 1
BUJI0B (DU3KYJIBTYpPHOH AEATEILHOCTH
JUIS OpTaHU3AINH 3J0POBOTO 0Opas3a
JKU3HH, aKTHUBHOTO OT/BIXa U JIOCYTa;

— TEXHUYECKUMHM IpHEeMaMHU
JIBUTATEJIbHBIMU IeHCTBUAMHU 0a30BBIX
BUJIOB CIIOPTa, HABBIKAMH aKTHBHOTO
NPUMEHEHHS UX B UTPOBOIl U
COPEBHOBATEIbHOMN JIESITEIbHOCTH;

— HaBBbIKAMH HCIIOJIb30BAHUS
COBPEMEHHBIX TEXHOJIOTHH YKPETICHHS
U COXPAHEHUS 310POBbs, NOJAEPIKAHUS
paboTOCIIOCOOHOCTH, TPOGHIAKTHKN
npeaynpexaeHus 3a00IeBaHmH,
CBSI3aHHBIX C YIEOHOH U
MIPOM3BOJICTBEHHOM JAESATEIBHOCTEIO;

— OCHOBHBIMH CIIOCOOAMHU
CaMOKOHTPOJISI HHAWBHAIYATBHBIX
[oKa3aresel 310pOBbs, YMCTBEHHON U
(huznveckoit paboTOCIIOCOOHOCTH,

A samcrEPCTE0 COPTA
POCCMRCHOR DENEFALIA

«foros K TpyRy M oGopones (TTO)
VI. CTYTNEHb
(sospactHas rpynna ot 18 no 29 ner)*

MYKYKHbI

Hopsarme

or 18 a0 24 net o1 25 Ao 29 ner

| ensrann trecre)
& | 6 e | o a6
a a a

OBR3aTENBMGLIE WCNBITANM (TeCTh)
Ber wa 30 M (c) a8 46 a5 5.4 50 46

nw Ger Ha 60 M [c) 3.0 B& 9 95 91 82
unw Ger va 100 mM () 144 14,1 131 151 14,8 138
Ber Ha 3000 # (mux, c) 14.30 1340 12.00 15.00 14.40 12.50

MOATRMME3HHE W3 BHCA HA
BHICOKOR NEPEKNALRHE 10 12 15 7 9 13
{xonwuecrac paz)

ra

WA CTHGAHME # PRSTHBEHHE PyK
8 yriope néwa K2 nony b 3 44 22 tH 39
{kanuecreo pas)
Wt PRIBR THRH 16 kT
{kaneeiecTeo paz)

3

Haknon enepén, 13 nonawerna
4. | cToa Ha rUMEaCTHYECKDH CKaMEE 46 +8 413 45 +7 +12
{aT yposk ckami— o)

Hcnbiranna (Tectnl) no swbopy
- | Henncrmni Ser 3x10 m (g} 80 7 71 82 75 74

.

Mpsnkok 8 Aasy € pazbera (ow) | 370 380 430 - - -

[

MM MPLOSOK B A7MHY € MECTA

nukom nyst Horaw (o) 210 225 240 205 220 235

Mera . y
werom 700 (R s 35 57 5 35 5

Hopwmatuss! VI ctynenn BOCK I'TO anst skeHITUH




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
MPOTrPaMMBbI

(u3MyecKoro pa3BUTHS U YU3NIECKUX
Ka4yecTB;

— HaBBIKaMH IIOJTOTOBKH K
BBINIOJIHEHMIO Beepoccuiickoro
(pU3KYIBTYpHO-CIIOPTUBHOTO KOMILIEKCA

«["oToB K Tpyay u 000poHE» (KOMIUIEKC
I'TO).

s wmcrercTeo croe
POCCHACHON DEMEFALHH

Wﬂw KOMILTENCE
«furos x TpyRy M oBoponer (TTO)
VI.CTYTIEHB
(eo3pactvan rpynna ot 18 oo 29 net)*
LLMHbBI
Hopmamsew
ot 18 a0 24 ner ot 25 ao 29 ner
"':‘ Wenemanyn (rectud)
a = a = = s
DEAIATENLHbIE WCNBITIHWA (TECTH)
Ber wa 30 M {¢) 59 5.7 5.1 64 61 54
1. [munw Ber wa 60 m (¢} 109 10,5 96 11,2 107 9.9
wnw Ber va 100 M (c) 178 174 164 168 18,2 170
2. | Ber na 2000 m MUk, ) 13.10 1230 10.50 14.00 1310 11.33
TIDATRMMEAHE W3 BUCE NExE Ha
wh3K0f nepeknaguHe 0 ci 10 17 18 9 11 17
{kanisecras pas)
o [ cvBare v paaniBae py
. | & ynope néwa wa nany 10 12 17 9 11 16
{ransecTen pas)
Haknon enepiin, M3 noONomeHus
4. | CToR Ha TIMHACTHHECKDR CRasbe +8 *11 +16 7 +9 14
{07 ypoass Examen — o)
Menpiranua (Tectsi) no swbopy
5. | YenHouHei Ger 3x10 M (c) a0 a8 a2 93 9,0 87
Mpeskox B ey C pasbera jom) | 270 290 220 - - -
6. [1nu npLisok B AnHHy © Meca P R
TONHKOM ABYMA HOFaMM (CM) 170 180 195 165 175 130
NOAHEMaHHE TYNOBHLLA W3
7. |monomenns niwa Ha cnvee 32 35 43 24 29 37
{kommecteo paz 3a 1 M)

TecTbl MPOMEXYTOUHOTO KOHTPOJIS (PU3MIECKOH ITOATOTOBIEHHOCTH CTYAECHTOB 1-4 KypcoB

CIEIHAIBHOTO MEAUIIMHCKOTO OTAEIeHUs (FOHOIIN)

11/mKOHTPOJIbHBIC YIPaKHEHUS Onerxa
5 4 3 2 1
1. [ber 30 m (cek) 5,5 5,9 6,3 6,7 7,1
2. |12-muHyTHBII1 Oer (M) 2100 1950 1800 1500 1200
[MpBDKKY B AJTMHY C MecTa (CM)
MJTH TIpUCEIaHue Ha 2-X HOTax 230 220 210 200 190
3. |V CTYICHTOB C OITyIICHHEM
BHYTPEHHHUX OPraHoB (KOI-BO (70 60 50 40 30
a3)
n HaOS,I)[THFI/IBaHI/Ie B BHUCE (KOJI-BO 5 6 4 > 1
[MomHMMAaHWE TYJIOBHINA K3
5. [MOJOXKEHUS JIeXKa Ha CITUHE, 40 30 20 10 5
[HOTH COTHYTHI B KOJICHSIX, DYKH




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

3a r0J10BOM(K0JI-BO pa3)

Haksou Briepes, cTost Ha

TMMHACTHYECKOH CKaMelike,
6. [HOTH IpsSMBbIC HA IIHUPUHE 5 0 +5 +10 +15
cTynHH. [TaapIsl pyk HUKE WIH

BEIIIE YPOBHS CKaMeHKH (cM)

[Ipumewanue: /{1 CTYACHTOB € YepPEIHO-MO3TOBOH TpaBMOH Wil Muomnneii ceeime — 8D ymp. 5
HCKIIFOYAESTCsl, IPBDKOK B [UTMHY C MECTa 3aMEHSACTCS IPUCEAAHNUEM.

JJis CTyIeHTOB C MOPOKOM cepma ymp. 1 nuckimrodaercs, a yrp. 2 Beimonasercs B 00beme 70% ot
TPUHATBIX HOPM.

TecTbl IPOMEKYTOUHOTO KOHTPOJISE (PU3MUECKOI MOATOTOBICHHOCTH CTYIeHTOB 1-4 KypcoB
CIELHUAIBHOTO MEAUIIMHCKOTO OTACICHHUS (JIEBYIIIKH)

Orenka

1/nKOHTpOJIbHBIE YIPaXKHEHUS 5 7 3 5 1

1. [ber 30 m (cek) 6,4 7,0 7,4 7,8 8,3

2. |L12-muHyTHBI Oer (M) 1200 1050 900 600 300

[MpBDKKY B AJTMHY C MecTa (CM) 160 150 140 130 120

1201031
MpHUCeTaHue Ha 2-X HOTax JIIst
CTYACHTOB C OITyIIICHUEM
BHYTPCHHUX OPTaHOB (KOJI-BO
azs)
Crubanvie U pa3rubaHue pyK B
4. |[momoxeHHH Jiexa Ha kuBore (50 40 30 20 10
(xo7-BO pa3)
[MomHIMAaHWE TYIIOBHINA W3
[OJI0XKEHUS JIe)KA Ha CITUHE,
HOTH COTHYTHI B KOJICHSIX, PYKH
Ba rooBoi (KOJI-BO pa3)
Haxson Bniepen, cTost Ha
TMMHACTHYECKON CKaMenKe,
6. [HOTH MpsSIMbIE Ha IIMPUHE 10 5 0 +5 +10
cTyrHu. [TaabIpl pyK HIDKE HITH

50 40 30 20 10

BBILIIE YPOBHSI CKaMeHKH (cM)

[Tpumeuanue: 175t CTYAGHTOB € YepEHO-MO3rOBOW TpaBMo M Muonuel ceoiie — 8D ynp. 5




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
HCKJIIOYAeTCsl, MPBDKOK B JUIMHY C MECTa 3aMEHSETCS PUCEIaHUEM.
J1nst CTYA@HTOB € TIOPOKOM cep/ua ynp. 1 uckmovaercs, a ynp. 2 BoinosHsercs B oobeme 70% ot
NPUHATHIX HOPM.
3HaTh — OCHOBHBIE TIOHSATHS U TecToBbie BONPOCHI: AnanTHBHBIE KYPCHI TI0

YHHBEpCalbHbBIC yIeOHbIC ACHCTBUS
(perynsTuBHbIE, TO3HABATEIbHBIC,
KOMMYHHUKaTHUBHBIE) B CIIOPTUBHOM,
(hU3KYNBETYpHOH, 03I0POBUTEIHHOMN H
COIIMAIBHON TIPAaKTHKE;

(bopMBbI U BUABI PU3KYIBTYPHOR

ACATCIBbHOCTH [JI OpraHu3anu
3I0pPOBOT0 00pa3a >KU3HU, AKTUBHOTO
OTJbIXA U JOCYTa;

3HAHUEC TCXHUYCCKUX IPUCMOB U

JIBUTATEIbHBIX JEeHCTBUM 0a30BBIX BUIOB
CIIOpTAa;

COBPCMCHHBIC TCXHOJIOTNH

YKPEIUICHUS U COXPaHEHUS 30POBBS,
nojaepKaHus paboToCIOCOOHOCTH,
NpOGHIAKTHKY MIPEAYNPEKACHHS
3a00JIeBaHNH, CBA3aHHBIX ¢ yu4eOHOW U
HpOHSBOI[CTBeHHOﬁ JCATCIIbHOCTBIO,

OCHOBHBIE CIIOCOOBI CaMOKOHTPOJIA

VHIVBUIYATbHBIX TTOKa3aTeneit
3/I0POBbsI, yMCTBECHHOH U (hU3UUECKOM
paboTOCIOCOOHOCTH, (PU3UUESCKOTO
pa3BUTHA U PU3HUECKUX KAYECTB;

TEXHHUKY BBIIIOJIHCHUSA

Bcepoccuiickoro pu3KyIbTypHO-
CIOPTHBHOTO KoMIulekca «I'0ToB k
Tpyxny 1 o6opone» (kommiekc ['TO).

1. TToka3areneM XOpOIIETO CAaMOIYBCTBHSI SIBIISCTCS?
yKazaHUE YIUTEISA

JKeJlaHUe 3aHUMATHCS CIIOPTOM

AHKETHPOBaHUE

y4eOHas yCIieBaeMOCTb

2. C BO3pacToM MaKCHUMaJIbHbIE OKA3aTEIH YaCTOThI CEPICUHBIX COKPAIICHHA:
pactyT

HE MCHSAIOTCA

CHMKAIOTCS

U3MEHSIOTCS 110 BpeMeHaM roza

3. K10 B yTOONIBHOM KOMaH/Ie MOKET UTPaTh pyKamu?
Oex

¢dopBapx

TOJIKHIIEP

xaBOeK

4. JIpXHBIE TOHKH — 3TO:

Oer Ha JIbDKaX M0 AUCTaHIIHA

CITYCK C TOPBI Ha JIbDKaX

Oer Ha JIbDKaX CO CTpenbooi

KaTaHue Ha JbDKaX 32 OyKCUpOM

5. Kak ompenensts mynbc?

najbliaMH Ha apTepHH Y JIy4e3arsCTHOrO cycraBa
s Ha ce0s B 3epKajo

MTOJIOXKUB PYKY Ha COTHEYHOE CILICTCHUE

C)KaB TaJBITHl B 3aMOK

6. O3110pOBUTEIIEHAS TPEHUPOBKA MO3BOJISIET TOOUTHCS:
MaxkcuManbpHOTO pacciadiaeHus

VYirydieHue QU3MYeCKUX Ka4ecTB

PexopaHbIX Ha MUPOBOM YPOBHE CIIOPTUBHBIX PE3YJIbTATOB
Coxkpatienus pabodero JHs

7. C KaKoro paccTOSIHUS IPOOUBAETCS MeHAIbTH B pyTOOIE?
013-X 10 5-TH METPOB

7 MeTpoB

11 metpoB

¢u3nIecKoil KynpType
U CIOPTY




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

ot 15-tu o 20-Tu MmeTpoB

8. B kakue CHOPTHBHBIE UTPBI UTPAIOT C MAYOM?

OmITBsIp

OOJBIION TEHHNUC

0aJMHUHTOH

KEPJIMHT

9. I'mpeBoii criopT — 3TO BUA CIIOPTA, HANIPABICHHBII HA pa3BUTHE CIEAYIONINX KaueCTB:
CKOPOCTHBIE Ka4eCTBa

CHJIOBBIE CITIOCOOHOCTH

KOOPIMHAIIMOHHBIE CITOCOOHOCTH

THOKOCTh

10. Kakue neiicTBUS UTrpoKa pa3pelieHsl IpaBuIaMu 6ackerdomna?
0er ¢ MJI4OM B pyKax

repeiadun 1 OPOCKH Msiua

CTOJIKHOBEHHS, YIaphbl, 3aXBaThl, TOJIYKH, ITOTHOXKKA

PasToOBOPHI C CyIbEH BO BPEMs UIPEI

11. KakoBbI OTJINYUTENBHBIE YEPTHI COPEBHOBATENBHOM AEATEILHOCTH?
HaJIMYUe TEJICBU3NOHHON TPAaHCISIINN

BBIBIICHUE CHJIbHEHIIIETO

npenBapuTenbHoe HHPOPMUPOBAHUE O COPEBHOBAHMSX B razeTax
KpacuBas popMa Ha CIIOPTCMEHaX

VYmMers

— HCHOJB30BaTh MEKIPEIMETHBIE
MOHSTHUS M YHUBEPCAbHbIE yueOHbIe
JIeUCTBHS (PETYIIATHUBHBIE,
MO3HaBAaTeJIbHbIE, KOMMYHHKATHUBHBIC) B
CHOPTHUBHOM, QU3KYIBTYPHOIA,
03JI0POBUTENILHON U COLIMAIbHOU
MPaKTHKE;

— BBHITOJNHATH PU3HMYECKUE YIIPAKHCHHS
pa3HOi (YHKIIMOHAIEHO
HaIpaBJIeHHOCTH, UCTIOJIL30BaTh UX B
pexXuMe YIeOHOM U IPOU3BOJCTBEHHON
JIEITEIILHOCTH C 1IEJIbI0 MPO(UIAKTHKH
MepeyTOMIICHHUS U COXPAHEHHUS BBICOKOI
paboTocmocoOHOCTH;

— HCHOJIB30BaTh pa3HOOOpa3HBIE
(hopMBI U BHIBI GU3KYIBTYPHON
JIESITETFHOCTH JJIS1 OpTaHU3aIuN
3I0pOBOTO 00pa3a )KU3HHU, AaKTHBHOTO

- BBIIIOJIHEHHE HOPMATUBOB 001eU3NIECKO TOATOTOBICHHOCTH;

- 3aI0JIHEHNE THEBHUKA CAMOKOHTPOJISI.

[pumepnas remaruka pedepaton

1. /lnarHo3 u KpaTkasi XapakTepUCTHKA 3a00JIeBaHMsI CTY ICHTA.

2. BnusiHue 3a0oneBaHus Ha TUYHYIO PaOOTOCIIOCOOHOCTh M CAMOYYBCTBHUE.

3. MenunuHCKHE MPOTUBOTIOKA3aHUS IIPU 3aHATHAX (QU3MUECKUMH YIIPAKHEHUSIMU U IPUMEHEHHE
JPYTUX CPEACTB (pU3NUECKON KYJIBTYpHI IIPU IaHHOM 3a00JIeBaHUH (JIMarHo3e).

4. CocraBneHue u 000CHOBaHHE HHAMBUAYATHHOTO KOMIUIEKCA (DU3MUECKUX YITPAKHEHUN U JOCTYITHBIX
cpencTB (HU3NUECcKoil KyIbTyph (C yKa3aHHEM MPUMEPHO JO3UPOBKH).

5. ®dusnueckas KyJiabTypa B OOLIEKYJIBTYPHON M PO(heCCHOHAIBLHOI MOArOTOBKE CIIELUAIIICTA.

6. dusnueckas KyJIbTypa U CHOPT Kak coluaibHble ()eHOMEHBI 00IIecTBa.

7. OcHOBBI 310pOBOTO 00pa3a XKHU3HU.

8. Ob6mas ¢puznyeckas v crenuagbHas OJrOTOBKa B CHCTeMe (DU3MUECKOTO BOCTIMTAHUSI.

9. OCHOBBI 03T0POBHUTENBHON (PU3NIECKOH KYIBTYPHI.

10. O0mmye moIoKeHHsI, OPTaHU3aAIS U CYIEHCTBO COPEBHOBAHHH.

11. JIoMHT 1 aHTHIOTTMHTOBBIA KOHTPOJIb.

12. Maccax, Kak CpeICTBO peadInTaIUH.

13. Jleuebnas pusudeckas KyJabTypa: CpEeACTBA M METOIBI.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

OTZbIXa U JIOCYTa;
— HCIIOJIb30BaTh 3HAHMS TEXHUYECKUX
MIPUEMOB U JIBUTaTENIbHBIX JEHCTBUI
6a30BBIX BHJIOB CIIOPTa B UT'POBOIT U
COPEBHOBATEIIbHON JIESITEIBHOCTH;

— aHAIM3UPOBATH U BBIACIATH
3((eKTUBHBIE TEXHOJIOTHH YKPETUICHUS
¥ COXPaHEHUsI 3J0POBbSI, TTOAICPKaHNS
paboTOCIIOCOOHOCTH, MPOPHUIAKTUKI
IpeaynpexaeHus 3a00IeBaHuM,
CBSI3aHHBIX C YU4eOHOU U
HpOH3BOI[CTBeHHOI>i JCATCIBbHOCTBIO,

— AaHaJIM3UPpOBATb UHAWBUAYAJIbHBIC
MOKAa3aTEeJH 340POBbs, YMCTBCHHON U
(uznaeckoii paboTocmocoOHOCTH,
(pu3MUECKOTO PA3BUTHS U (PU3NIECKUX
Ka4ecTB;

— CaMOCTOSTENBHO BBITIOJIHATE U
KOHTPOJIMPOBATH BHIITOJHEHHE
Bcepoccuiickoro Gpu3KyabTypHO-
CIOPTHBHOTO KoMIuiekca «['0ToB k
Tpyay u oboporey (kommiexc ['TO).

14. [loaBmxHAas Urpa, KaK CPEICTBO U METO/1 (PU3HYECKOTO PA3BUTHSI.
15. TectupoBaHue ypoBHs (PH3MYECKOTO PA3BUTHS CTYICHTOB.

16. CoBpeMeHHBIE TPOOIIEMBI (PH3UUECKON KYIBTYPHI M CIOPTA.

17. Kommnieke I'TO: ncropust u COBpeMEHHOCTh

Bnanets

— MPaKTUYECKUMHU HaBBIKAMHU
HCIIOJIB30BaHUS PETYIISITUBHBIX,
MO3HABATENIFHBIX, KOMMYHHKATHBHBIX
JIEHCTBUY B CIIOPTUBHOM,
(bUBKYITBTYpPHOU, 0370POBUTEIHHON U
COLIMANIHON MPAKTHUKE;

— HaBBIKAMU HCIIOJIb30BaHUS
(hm3HYecKuX yIpaxHEHUH pa3HOH
(hyHKIIMOHAJIBHO HAIlPaBJIEHHOCTH B
pexXuMe YyIeOHOM U IPOU3BOJCTBEHHON
JIEITEIILHOCTH C 1IEJIbI0 MPO(UIAKTHKH
MepeyTOMIICHHUS M COXPAHEHHUS BBICOKOI
paboToCTIOCOOHOCTH;

— MPaKTUYECKUMHU HaBBIKAMH
WCIIOJIB30BaHUS Pa3sHOOOPa3HBIX GOPM U
BUAOB (GU3KYIBTYPHOH AEATEIHHOCTH
JUISL OpraHu3aluy 310poBoro obpasa

TecThInpOoMeXyTOYHOTOKOHTPOJISI (U3 HUECKOMIIOrOTOBICHHOCTHCTYACHTOB | -4KypCOBC HapyILIEHUSIMU
ciyxa:

Hopmatusst VI crynenn BOCK I'TO mns MmyxunH




CTpyKTypHBIi
JJIEMEHT

KOMIICTCHIIMHN

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT
00pa3oBaTenbHON
IIPOrpamMMBbl

JKM3HHU, aKTHBHOT'O OT/IBIXA U JIOCYTa;

— TEXHWYECKUMHM PHEMaMH 1
JBHUTATEIEHBIMU NEHCTBUSAMH 0a30BBIX
BHUJIOB CIIOPTa, HABBIKAMY aKTHBHOTO
NPUMEHEHHUS HX B UTPOBOH U
COPEBHOBATENIBHOM ACSATEIBHOCTH;

— HaBBIKaMH HCIIOJIB30BaHUS
COBPEMEHHBIX TEXHOJIOTHI YKPEIUICHUS
U COXPAHEHMS 30POBbS, ITONIEPKAHUS
paboTOCIIOCOOHOCTH, MPOPHUIAKTUKI
npenynpexaeHus 3a00J1eBaHui,
CBSI3aHHBIX C YU4eOHOU U
[IPOU3BOJCTBEHHOU JESITEIbHOCTBIO;

— OCHOBHBIMH cIIOCOOaMHU
CaMOKOHTPOJISl HHIVBHIYaTbHBIX
HoKa3ateJiel 310pOBbs, yMCTBEHHOH U
(uznaeckoit paboTOCTIOCOOHOCTH,
(U3UYECKOTO PA3BUTHA U PU3NIECKHX
KauecTB;

— HaBBbIKaAMHU IIOATIOTOBKH K
BbINIOJIHEHUIO Beepoccuiickoro
(bU3KYIBTypHO-CIIOPTUBHOTO KOMITIEKCA
«["oTOB K Tpy1y 1 000pOHE» (KOMILIEKC
I'TO).

* MHHHCTEPCTED CTIDPTA
POCCHACHON OEREPAI

«foTon x Tpymy M oSopoes (TTO)

VI. CTYNEHb
(so3pacthan rpynna ot 18 no 29 net)*

HopMaTHes
or 18 ao 24 net ot 25 po 29 net
::' Wenuiranin (reeru)
G e | a6 | a6 |.a
a a a s a a
OBAzarensHbie WCNBITANKA (TeCT)
Ber wa 30 M () 48 46 43 54 50 456
1. [unm Ger va 60 M (£} 2.0 86 79 95 9.1 82
W Ger wa 100 M (c) 144 141 131 15,1 1438 138
2. |Ber Ha 3000 m (Mue ) 1430 1340 1200 15.00 14.40 12.50
Naarareanse 13 BUCA Ha

BHICOKOR NEPEKNAIMHE 10 12 15 7 9 13
{xonwsecTao paz)

WA CTHBAHHE ¥ PaIrMBaHHE PyK
|2 ymope néwa wa nany % 32 44 12 25 39
{konesecTeo pa3)

WA PLIBCK TRV 16 KT N
[ —— 1 5 43 19 23 40

Haknow Enepés, u3 nonamexis
4. |coa va ameacTeckon ciame| 16 +8 +13 +5 +7 12
{or yposHa cxames — o)

MeneiTanms (rectol) no swbopy
LenHou eI Ber TK10 M () g0 77 71 82 79 74

o

Npsikok 8 Ay © paabera (cM) 370 380 430 - - -

[

WM MPLOKOK B AIHHY € MBCTa

oo aoysa woran ) 10 215 0 205 o | ;s

Merar E
e N RN RS RN R

Hopmatusst VI cryniern BOCK I'TO miist sxeHIIUH




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT
00pa3oBaTenbHON
IIPOrpamMMBbl

8 ommcrercTao cnoeTA Beepo o o
POCCHACHON SEREPALIHA $ opead
KOMILTENCE
«foros x TpyRy W olioponen (TTO)
VI.CTYTIEHR
(Bo3pactHan rpynna ot 18 no 29 net)*
LLMHbI
Hopmammes
ot 18 no 24 ner ot 15 oo 29 ner
"’:' MWensiasun (rectu)
- a a a Yy a
OBRIATENLHLIE HCNBITANKA (TECTb)
Ber wa 30 M) 5.8 5.7 5.1 6,4 6,1 54
1. [umia Ger wa 60 m (¢} 109 10,5 96 11,2 107 99
W Ber wa 100w (c] 178 174 164 188 18,2 170
2. | Bar wa 2000 m MUk, ¢} 13.10 1230 10.50 14.00 1310 11.35
Moarsrueanmwe U3 BUCa NEwa Ha
HM3K0 NEpeknamaHe 90 cM 10 12 1 5 11 7
{xommsecten pas)
o [ cBatme v paanABae Py
8 yniope néra Ha noy 10 12 17 9 11 16
{konsmecTen paz)
Harnon Bnepén, na nonamenna
4, | CToR HA THMEBICTUHECKOA Crampe +8 *11 +16 +7 +9 14
{07 YDOBHA CHEMEN — (M)
Wenbiranma (1ecTel) no subopy
5. | YenHouHei Ger 3x10 m (c) 90 88 8.2 9.3 9.0 87
Mpsikox B any ¢ pasbera jom) | 270 290 320 - - -
6. [unn npeEoK B AHHY € MECTA . "
e 9004 v HEraven () 170 180 135 165 175 130
Nognsmasne TYNOBMWA W3
7. |nonookenuns néma Ha cuge 12 35 43 24 9 37
[kammeco pas 3a 1 maw)

TecThITeKyIEeronNTOTOBOTOKOHTPOISIPI3HIECKOUTIOATOTOBICHHOCTUCTYICHTOB | -4 (FOHOIIIN) JUIS JTHIT C

HapyIIEHUSIMH 3peHHs (cIemnble, C1aboBUISIIIE)

y K < M Orenka
I1/11 OHTPOJIbHBICYIIPAKHEHHSI ecsI| 5 7 3 > 1
1. Xoanba (M) ek, Mait 2100 1950 1800 1500 1200
> [pucexanneHa2-xHOTax (KO- OKT, MApT
BOpas)
70 60 50 40 30
> IMoaTsaruBanre Ha HU3KOU ek, Mai s 6 1 > 1
nepexsnaauHe (FOnomm)

C HapyUIEHUsIMU 3peHus (crenble, claboBUIsIINE)

TeCTBITCKyIII61"0I/II/ITOFOBOFOKOHTpOJISI(1)I/I3I/I‘leCKOﬁHOHFOTOBHCHHOCTI/ICTyﬂeHTOB1 -4 (ﬂeByIHKI/I) JUIA JIAIL

y K M Orenka
/11 OHTPOJIEHBICYTIPAKHEHHUS ecsil] g n 3 > 1
1. Xonpba (M) Imex,Mait 1200 1050 900 600 300




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
9JIEMEHT 00pa3oBaTenbHON
KOMIETEHIINH POTPaMMEI

[Mpucenannena2-xHorax(KoJi-
OKT, MapT

popas) 50 40

30

20

10

[MonrsirnBaHue HAa HU3KOU Ny
Imex, Mait 6 4

nepekianuHe (eBymkn)

TecThITeKyILErONUTOTOBOTOKOHTPOJIS (P 3HIECKOMITOATOTOBICHHOCTHCTYACHTOB | -4KypCOBAIISIIHII C
HapyIIEHISIMA OTTOpHO-ABHUTraTenbHoro ammapata (JLIT) npu moBpexxIeHUIX HIKHUX KOHETHOCTEH

11/TKOHTPOABHBIEYIIPAKHEH ST Mecs Onerxa
P yrp "5 4 3 2 1

[loaTarnBanye Ha HU3KOH eK,Ma

1. | X feiMa g 4 3 2 1
nepekianuae (JeBymkn) 148
[loaTarnBanye Ha HU3KOH eK,Ma

2. [OA [leiMag 6 4 2 1
nepekianuse (FOHomN) )58

HapymeHUAMHU OTTOPHO-ABUT'aTCILHO

TecThITeKyYIErOMUTOTOBOTOKOHTPOISI(PH3MUSCKOUIOTOTOBICHHOCTUCTY ICHTOB | -4KypCOBUISITHIL C
ro anmapara (JJLI1) npu noBpexaeHnsIxX BEpXHUX KOHEYHOCTEH

Il x M Ornenka

11/IKOHTPOTBHBICYTPAKHEHUS ecall iz n 3 5 1

1 [MpucenanneHa2-xHOTax(KOd-  [OKT, 40 30 0 10 5
Bopas) (FOuomm) MapT

3 IMpucenannena2-xHorax(koix-  OKT, 30 b0 15 10 5
Bopa3) (eBymkn) MapT

OK-8 roToBHOCTBHIO N10J1b30BAThHCS OCHOBHBIMHU METOJaMH 3allUThI POU3BOACTBEHHOI0 MEPCOHAJIA U HACEJIEHHUS OT BO3MOKHBIX MOCJIeICTBUI aBapuii, KATACTPO(, CT MXMITHBIX

OeacTBHii

3HaTh orpeziesIeHust MOHATHH o TexHocepHbix | 1. IlepBast qoBpauyeOHas MOMOIIH PH MOPAKEHUH HICKTPUUECKUM TOKOM bezonacHocTh
OMNACHOCTSIX, UX CBOMCTBAx U 2. Tlepmas moBpaueOHas IOMOIIb PH OTPABIICHHH. JKU3HEESITEIIbHOCTH
XapaKTEepUCTHKAX; XapaKTepe 3. Ilepsast noBpaueOHas MOMOIIb NPU KPOBOTEUEHHH.
BO3JEICTBUS BPEIHBIX U OIIACHBIX 4. MecTHbIE 3IEKTPOTPABMEL.
(haxTOpOB; IPHUEMBI TIEPBOI TOMOIIIH; 5. CucremHbIi aHaMK3 6€30MaCHOCTH.
METOABI 3allIUThI B YCIIOBUAX
Ype3BbIYAWHBIX CUTYallUH, HA3bIBAET UX
CTPYKTYpPHBIE XapaKTePUCTUKU

YMmers 00cyxmath criocoOs! 3(h(HheKTHBHOTO IIpakTHuyeckoe 3a1anue

PpCHICHUS B obnactu I/I,HGHTI/I(l)I/IKaL[I/II/I

1.

Ha y‘le6HOM TPpEHAXKEPE NPOBECCTU PECAHNUMAIINOHHBIC ﬂeﬁCTBHH YCJIOBCKA NOPAKEHHOT'O




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU pOrpaMMBbl
OIAaCHOCTEH Cpe/ibl OOMTaHMS YEJIOBEKA, | HJIICKTPUYECKUM TOKOM.
pHCKa UX peaau3aluu; BEIOUpaTh 2. Ha yueGHOM TpeHaXkepe MPOBECTH HAJ0)KEHHE IIMHBI Ha MIEPEIOM B JIy4e3arsiCTHOH KOCTH
METO/IBI 3aIUTHI OT OIIACHOCTEH U pyKu.
crocoOsI o0ectiedeHnsT KOM(POPTHBIX
YCIOBHH )KU3HEESITEIbHOCTH
Bnaners Croco0amu OLleHNBaHMS 3HAYMMOCTH M | KoMILIeKcHbIe 3a1aHust:
MPaKTUIECKOH MPUTOTHOCTH 3AJIAHUE 1
MOTyYCHHBIX PE3YJIBTaTOB B 00IaCTH B pesynbpraTe cxona 1aBUHBI TOTHOJIN YETBEPO TYPHUCTOB. JIBYM y4acTHHKAM IPYTIBI YAAIOCh CIIACTUCH.
3aIIUTHI IPOU3BOACTBEHHOIO ITepcoHaNa | VX MOMBITKH CaMOCTOSATENHFHO OTKOIATh MOCTPaJaBIINX oKa3aiuchk Oe3ycremHbMy. [1o ganasiv MUC,
Y HaCeJICHUs OT BOZMOKHBIX OPHEHTHPOBOYHO B TOPHOM MacCHBe COILIo 2,1 Thic. M° CHera: IHpPUHA TABMHBI COCTABHIA 7 METPOB,
MOCJIE/ICTBUI aBapuii, KaTacTpod, riryOuHa — 3 metpa u [yiHa — 100 metpoB. Kak Ha3bIBaeTcs yaylibe, 00yCIOBICHHOE KUCIOPOAHBIM
CTUXHUHHBIX OeCTBUIA TOJOAAHUEM U U30BITKOM YIJIEKUCIIOTHI B KPOBH U TKaHAX? YKa)XKHUTE IOCIEA0BAaTEIHHOCTD
OCYIIECTBJICHHUS IEPBOH METUIIMHCKOM MOMOIIY NP CHILHOM 00MOPOXKeHUH KOHeuHocTel. Ecnn
CKOpOCTH JIaBUHBI cocTaBiisieT 200 kM/4, a JaJbHOCTB e¢ BeIOpoca — 1 KM, TO BpeMs (B CEKyHax), 3a
KOTOpOE JIaBUHA COMIET C TOPHOTO MacCHBa, COCTABUT ...7
3HaTh MeTobl CHU)KEHUS aHTPOIIOT€HHBIX Teopernueckue BOIPOCHI K J1a0OPATOPHBIM U KOHTPOJILHOH padoTaM, a TAKIKE HHTEPaKTUBHOIO Oxonorus
BO3JCHCTBUH, a TAKXKE IEPCIEKTUBLI UX | TECTUPOBAHUSA
COBEPIICHCTBOBAHUS. MepoIpusaTHs 110
00€ecIeuyeHNIO KOO MIECKON
6€e301acHOCTH TEXHOJIOTHI 1
TEXHHYECKHUX POEKTOB. MeTO/IbI
3aIUThl aTMOC(Eephl U THIPochepH.
CoBpeMeHHbIE TeH/ICHIIMN SKOKOHTPOJIS.
Ymers I'pamoTHO BecTn OtBevaTh Ha BONIPOCHI K J1a00paTOpHBIM paboTaM U

OMOVHIMKAIIMOHHEIE HAOJIIOIEHNS B
CBSI3H C 3a/1a4aMi DKOJIOTHYECKOTO
MOHHUTOPHHTA ¥ 9KOJOTHYECKOTO
30HUPOBAHUS OCBAaUBAEMBIX TEPPUTOPUI
B CBSI3H C 3aJla4aMM 3€JIEHOTO
CTpOI/ITeJ'IBCTBa U CO3JaHUs yCTOﬁ‘IHBBIX
9KOCHCTEM.

I'paMOTHO O1IEHHMBAThH BIUSHUE CBOEH
npoQeCCUOHANTBHON NesITeIPHOCTH Ha
BCE KOMITOHEHTHI ()OHOBEIX TEPPUTOPHIA,
ypOacucTeM U IIIaHUPOBOYHBIX
00pa3oBaHMUIA.

[IprMeHsATh METOIBI PAITUOHATEHOTO
MIPUPOTONIONL30BAHUS JIsI CO3TAHUS

I/IHTepaKTI/IBHOFO TECTUPOBAHUA




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
YCTOMUUBBIX 3KOCHCTEM.
PaccuuThIBaTh TEXHUYECKHE PELICHUS
MO YMEHBIIEHUIO TEXHOTEHHOTO
BO37CHCTBHS HA IPUPOIHBIE
KOMIIOHEHTBIL.
Bnanets IIpakTHYecKMMH HaBBIKAMU 110 HaBpikaMu BU3yaabHBIX METONOB SKOKOHTPOJIS, 3HAHUSIMU 3aKOHOB ITPUPOJIBI. HA KOTOPBIX OCHOBAHBI
OIpENENEHUIO YPOBHEHN BO3ACHCTBUS 9TH METOBI, TEOPHEH SKO3AMIUTHBIX METOJOB CHIKEHHSI TEXHOTEHHON HATPY3KHU U CO3JaHUS
AHTPOTIOTEHHBIX (PaKTOPOB Ha YCTOMYHBBIX 9KOCHCTEM.
SKOCHCTEMBI;
MeTonaMu METObI pallHOHATBHOTO
MIPUPOAONOIB30BAHUS JUISI CO3AAHUSL
YCTOWYUBBIX 3KOCUCTEM Ha 3Tare
[IPOEKTUPOBAHMUSI 3€JIEHOTO
CTPOMTEJILCTBA.
3HaTh - OCHOBHBIE TMOHATHSA O IIpueMax nepBoi | [lepedeHs TeopeTHUECKUX BOIIPOCOB K 3aUeTy: dusnueckas KyiabTypa
[IOMOIIY; 1. Opranmsm. Ero ¢ynkuun. Bzaumoneiicteue ¢ BHemHel cpenoi. ['omeocras. U CIOPT
- OCHOBHBIE TIOHATHSA O IIPaBax U 2. Perynauus GpyHKUMiA B Opranusme.
0053aHHOCTSIX TPaKAaH MO 3. JlgurarenbHast akTHBHOCTb KaKk OMOJIOTHYecKast IOTPEOHOCTh OpraHu3Ma.
obecrieueHnIo 0€30MacHOCTH 4. OcobenHoCTH (PU3MUECKH TPCHUPOBAHHOTO OPraHU3Ma.
JKU3HENEATEIbHOCTH; 5. KoctHas cucrema. Briimsinue Ha He€ pU3MUECKHX Harpy3oK.
- XapaKTEepUCTUKH OMaCHOCTEN 6. Mpimednas cucrema. CKeNeTHbIE MBIIIIBL, CTPOSHUE, (YHKIHUH.
HIPUPOJHOTO, TEXHOTEHHOIO U 7. HanpspkeHue 1 cokparieHue MbImi. M30ToHnYecknii 1 M30METPHIECKUH PexXnuM paboThI.
COLIMANIBHOTO IIPOUCXOXKICHHUS; 8. Cepneuno-cocynucras cucrema. @ynkiun kpoBu. CHCTOIMYIECKUI 1 MUHYTHBIH 00BEM KPOBH.
- TOCYIapCTBEHHYIO MTOJIUTHKY B KpoBooOparenue npu pu3MIecKux HarpysKax.
00J1aCTH MOJATOTOBKY U 3aIIUTHI 9. Pabota cepaua, mynsc. KpossiHoe naBneHue.
HACEJICHUS B YCIIOBUAX UPE3BbIUANHBIX 10. IpixatensHas cuctema. Iponecc aprxanud. 'a3000MeH. Perymsimus ApIxaHus 1 €ro 0COOEHHOCTH.
cuTyauun Jpixanue npu GpU3NIECKUX Harpy3Kax.
11. Xuznennas éMkocTh JErkux. Kuciopoaapiii 3arpoc U KUCIOPOIHBIN JOIT.
12. IMTumeBapenue. Ero ocoOeHHOCTH MpH PU3NIECKUX HATPY3KaX.
13. YTomiieHue u BoccraHoBlieHne. Peakuus opranusma Ha pu3nyecKre Harpy3Ku.
Ymers - BBIJIEJIATh OCHOBHBIE OMacHoCTH cpeanl | [lepedyens 3amanuid muist 3auera:

OOUTaHUS YEIIOBEKa;
- OLIEHUBATh PUCK UX pealn3aluu

1. Yro Takoe 3m0poBbe?

2.Kakoe 310poBbe onpeenseT JyXOBHbIN NOTEHIMAl YeJI0oBeKa?

3. Kakue QakTopsl OKpysKaromer cpeibl BIUSIOT Ha 3/J0POBbE YeIoBeKa?

4. KakoBa HOpMa HOYHOTO CHa?

5. YkaxuTe cpenHee CyTO4YHOE IIOTPEeOJICHNE SHEPTUH Y AEBYIIEK.

6. YKaxxuTe cpeiHee CyTOYHOE NOTpeOJICHHE SHEPTUH Y IOHOLIEH.

7. 3a CKOJILKO BPEMEHH JI0 3aHATHH (U3MYECKOH KyJIbTYypOH CileayeT NPUHUMATH TTUIILy?

8. Ykakute B yacax MUHHMAJIBHYIO HOPMY JBUTaTeIbHON aKTHBHOCTH CTY/ICHTA B HEJIENIO.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

9. YkaxkuTe Ba)KHBII MPUHIUII 3aKaJIMBaHUS OpTraHU3Ma.

Bnagets

- OCHOBHBIMH ME€TOJaMM PEIICHUA 3a1a9
B o0act 3aI0MUTHI HACCJIICHUS B
YCIOBUAX ‘-Ipe3BLI’~IaﬁHLIX CI/ITyaHI/Iﬁ

3anmaHus Ha pemeHne 3agad u3 npodeccHoHaNTFHON 00JIaCTH, KOMIDICKCHBIE 3aJaHHs:

1. TafiTe onpeneneHne OCHOBHBIM MOHATHAM: PabOTOCIIOCOOHOCTh, YTOMIICHHE, TIEPEyTOMIICHHE,
yCTaJlOCTh, pEKpealys, pejaKcalys, CaMOqyBCTBHUE.

2. OnuiuTe U3MEHEHNE COCTOSHUS OpraHn3Ma CTY/ACHTA 110/1 BIUSHUEM Pa3IMYHbIX PEKUMOB 1
YCIIOBHH 00y4eHHs

3. Kak BHemrHue 1 BHyTpeHHHUE (HaKTOPHI BIUSIOT HA YMCTBEHHYIO pabotocnocobHocTs? Kakue
3aKOHOMEPHOCTH MOYHO MPOCJIEINTh B U3MEHEHHH pab0TOCIOCOOHOCTH CTY/ICHTOB B ITpOIIECcCe
00yueHus?

4. Kakue cpencra GU3NIECKON KyIbTyphl B PETYJIMPOBAHUH YMCTBEHHOH paboTOCTIOCOOHOCTH,
TICHXO3MOIMOHAIBHOTO M (PYHKIIMOHAIBHOTO COCTOSIHUS CTYICHTOB BBI 3HaeTe?

5. «@u3nyueckue ynpakHEHNS KaK CPEACTBO aKTUBHOTO OT/BIXA»,- PACKPOITE 3TO TOJIOKEHHUE.

6. «Maibie GopMbD» (PU3NUECKOHN KyJIBTYpPHI B pEKUME YI€OHOTO TpyJa CTYAECHTOB.

7. Y4eOHbIe M CAMOCTOATENbHBIC 3aHATHS 10 (PU3HMUECKOH KyIbType B PeXKUME yueOHO-TPYJOBOH
JICATEIbHOCTH.

OBIIEIMNPO®ECCHOHAJIBHBIE KOMIIETEHIIUN

OIIK-1

IrOTOBHOCTBIO UCIIO0JIB30BATH (l)yHHaMeHTaHLH])le oﬁmemmcenepﬂble 3HAHUA

3HaTh

OCHOBHBIE IOJIOKEHUSI, THIIOTE3bI
COIPOTHBIICHHUS MaTEPHAIOB,
AQHAIMTUYECKUE U SKCTICPHMEHTAIIbHBIC
METOBI OTIPeIeNICHHS TIepeMeIICHU T
NpU U3rude; OLIEHKH NPOYHOCTH MPHU
MPOCTBIX M CII0KHOM COIIPOTHBIICHHH,
MIPOIOJIEHOM U3THOE;

MEXaHUYECKHE XapaKTEePHUCTHKH U
(hu3ngecKkue CBONCTBA
KOHCTPYKLIMOHHBIX M UHBIX MAaTEPHUAJIOB;
OCHOBHBIC TPEOOBaHHUS U KPUTEPHU
paboTOCIIOCOOHOCTH M pacyeTa JeTalei
MallnH;

HepeueHb meopemu4ecKux 60npocos K 9K3admMeHy.

3araun AUCIUIUINHBI «MeXaHUKa MaTepHaioB U OCHOBBI KOHCTPYHPOBAHIS.
[Tonatue o HanpsKEHUAX, NedopManusiX, IepeMenieHnsaX. 3akoH ['yka.
CBA3b M@Ky HaNPSKEHUSAMHI U BHYTPEHHUMH CHJIOBBIMH (DaKTOpaMH.
BayTpenHune cunoBblie (PakTOPBI ¥ METOJ] UX ONPEAETICHHUS.

Juarpamma pacTshkeHns. MexaHn4ecKne XapakTepUCTHKN MaTepranoB. JlommyckaeMble HAPsHKEHUS.

PacueTsl Ha POYHOCTH U YKECTKOCTh MPH OCEBOM PACTSHKEHHH - CKATUH. BHYTpEHHHUE CHIIBL.
Jloryckaemble HAMPSHKEHMUS.

[MoreniuanbHas HEPTUs e opMalnK PU OCEBOM PACTSHKEHUH - CIKATHUH.

['naBHbIE MJIOIIAKU U TJIABHBIC HAIPSHKEHHUS.

Bus! HanpsokeHHOTO COCTOSHUS. Teopuu (THIIOTE3bI) MPOYHOCTH U UX MIPUMCHCHHE.
Hanpspxenns u nedopManuyl Mpy IIOCKOM HANIPSDKEHHOM COCTOSTHHH.

3akoH ['yka.

dopMyna 1515 KacaTeJIbHBIX HAPSKEHUH IPpU KPYyUYEHUH.

Hanpspxenns u nedopmanuyl pu KPyIeHNH.

Vc10BUs IPOYHOCTHU U JKECTKOCTH NPU KpydeHUH. ITocTpoeHune 3miop KpyTsIero MOMeHTa.
[IpocTeiinme BUABI CUCTEM PACTSHKCHUS - CKATHUSL.

FGOMGTpI/IquKI/IC XapaKTCPUCTUKU IIJIOCKUX ceueHui. I TaBHBIE OCH U I'JITaBHBIE MOMEHTBI HHEpLUU.

M3MmeHeHne MOMEHTOB WHCPLUHU IIPH MMOBOPOTE U NNAPpAJJICJIbHOM IIEPEHOCE oceil.

MexaHuKa MaTepHaoB
1 OCHOBBI
KOHCTPYHPOBaHUS
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I'eomeTprueckre XapakKTepUCTHKN IPOCTEHIINX CeYeHHH. Brruncienne riaBHbIX HEHTPaIbHBIX
MOMEHTOB MHEPLIUH CIIOKHBIX (QUTYD.

OmnpeneneHre BHYTPEHHUX CHIIOBBIX (PAKTOPOB IPH MPSIMOM ITOIIEPEIHOM H3THOE.

OCHOBHBIE TIPaBUIIA TIOCTPOCHUS U KOHTPOJISA TIOCTPOCHNS 3II0P BHYTPEHHHUX CHIIOBBIX (JaKTOPOB IpH
TIPSIMOM TIOTIEPEYHOM H3THOE.

HopwmaneHasle HanpspkeHns npu u3ruoe. Besox dopmyisl.

HuddepernnansHpie 3aBUCHIMOCTH TIpH M3rude. BeiBox hopmyi.

VYcnoBue NpoYHOCTH MPH U3rude 1Mo HOPMabHBIM HANPSDKEHUSIM.

ParnonansHbIe ceucHUs 0aoK MPH U3ruoe.

KacaTenpHble HanpsKeHUs MPU MONEPEYHOM H3rHoe.

HopmanbHble 1 KacaTelbHbIE HANPSKEHHUS PU U3THOE.

HopwmanbHble HanpsbkeHus npu usruoe. [loaHas npoBepka MpovYHOCTH ABYTaBpA.

VYcnoBus MPOYHOCTH TIPH U3THOE.

[Nepememmenus npu n3rude. JJuddepennnansHoe ypaBHEHHE H30THYTOH OCH OAJIKH.
Omnpenenenne nepeMeieHi Ipu n3rude. Y cIoBHe KECTKOCTH.

OmnpeneneHne nepeMeIeHni Ipyu U3rnde METO0M HadallbHBIX ITapaMeTpoB.

Mertons! onpeneneHus nepemMenienuii npu usrude. Marerpan Mopa. [IpaBuna ncmons3oBaHus
uHTerpaita Mopa i onpeaeneHus nepeMernenuii. [lpumep pacuera.

MerTomb! onpeenacHus nepemenierunii npu urude. Crnocod Bepemniaruna. Beisoa dhopmysisl. [Ipasuia
UCII0JIb30BaHUS NPU ONpesieNieHnHy nepemenieHuid. [Ipumep pacuera.

Kocoit u3ru6. YciaoBust npOYHOCTH U )KECTKOCTH.

W3rub c xpyuenneM. OnpenieneHne HaupsHKEeHUH U yCIIOBHE MTPOYHOCTH.

VYmMers

OIPEe/IeTIATh JIMHEHHbIE TIEPEMEILICHNUS 1
YIJIbI TOBOPOTA MONEPEYHBIX CEYECHHI B
Gankax W pamax npu u3ruobe,
HOPMaJIbHbBIE HANPSDKSHUS B CITydasx
CJIOKHOTO CONPOTHUBIICHHS U NIPU
MPOJIOIBEHOM H3THOE;

MPaBIJILHO ONIPEIEISTh OCHOBHBIE
TEXHOJIOTHYECKHE XapaKTEPHCTHKH
MEXaHWYECKHX Iepeaad;

MPaBHIbHO ONPEJICISITh YCIOBHS pabOThI
JleTajiedl ¥ y3JI0B MalllUH [IpU
IKCILTyaTaluu

Tpumepnoe npaxmuueckoe 3a0anue sl IK3AMEHA:
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JJIEMCHT 06pa30BaTeJ'II>HOI71
KOMIIETCHIIUU pOrpaMMBbI
3apava l
ONns 3343HHON CXeMbl KOHCONbHO 33KPEenneHHon 6anKu NnocTpomMTe 3Npy
npogonsHoM cunsl N (kH).
2 Py
i - 1
al a?l
3agaua 2
MoCTPOMTL 2NKPsbl BHYTPEHHMX CMNOBbIX dakTopoe (BC®), 3nwpy Q, M ans
3343aHHON ABYX ONOPHOW Bankm
P M
g ¥
& [
L @ a a a
)
3apaua 3
MoCTPOUTL 2MNKPsl BHYTPEHHMX CMNoBsIX dakTopoe (BC®), anwpy Q, M.
PaccumnTaTh KpPyrnoe, KBagpaTHoe, NPRMOYrofibHOE U ABYTABPOBOE MreOMETPUYECKOE
CeuyeHue ANA HarpyxeHHowW Banku u BoibpaTs Haubonee paymoHansHoe. MNPUHATL
[c]=160 MNa.
o
q lL
P 1 M
£\ ,;T;
~ >
a 2a 2a
IIpHHATE a =HOCIeIHAT HH(QPA HOMEPA 3aTeTHOH KHHIKKH
P=5 kH;
q=2 kH/:
M= 10 kH*M
Bnanets HaBBIKAMH B ITIOCTPOCHHH DIIIOP Ipumepnoe npaxmuyeckoe 3a0anus Oisl IK3AMEHA.
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3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU MIPOrpaMMBbl
BHYTPEHHUX YCHIINH, IEpEMEIICHUN B Juist 3amaHHON CXeMBI KOHCOJTFHO 3aKPEIDICHHOM OAJIKH IIOCTPOUTH SITIOPY MpoaoiabHO# cribl N (kH).
CTaTHYECKHU ONPE/ICIUMBIX Oankax u
pamax mpu u3rude, B OeHKE IPOYHOCTH
KOHCTPYKIHMH B CITy4ae MPOCTHIX ‘ ) D )
nedopManmii, CI0KHOTO ‘ Z l ‘ / , ( /
COTIPOTHBIICHUS, IPU IIPOIOTHHOM ‘A—o —o —r — — —o=
m3rHoe; 7 / — o e ——
HaBBIKAMHU KOHCTPYHPOBAHUS eTaiei u ; e e | | i
Y3JIOB MaIllMH 00LIET0 Ha3HAuCHHs A
, | )
s 4 4 | ad L I
— -—— - —-’?—""" “5
Bagauda 2
[octpouTts >HrOpEl BHYTPeHHNX CHIIOBBIX (hakTopos (BCD), smropy Q, M i1 3a1aHHOI IBYX OMOPHOI
Oanku
P 9 m
—>
v y VVV
<
a a a a
f
3Hatb UMeTh 6a30BbIE TIPEACTABICHUS B Ilepeyens TeopeTHYECKHX BOMPOCOB K IK3AMEHY:

obnacTi HHPOPMATHKH M COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTHI;

o0IIHe XapaKTePUCTUKH Nporecca
cbopa, mepenadn, 0OpabOTKH U
HaKOIUICHHS! HH(OpMAIHH;

OCHOBHBIC TEXHUYECKUE CPENICTBA U
porpaMMHOE o0ecTedeHue,
MMPUMEHACMOC I PEICHUA

Jannsie u unpopmanus. Enuannel nadopmanuu. [lepeunciute OCHOBHBIE CBOMCTBA HH(DOPMAITUH.
VYkaxure XapaKTepUCTHKH MPOLECCOB cOopa, mepeaadu, 00padOTKH 1 HAKOILICHHUS HHPOPMALIHH.
VYkaxure BUIBI JATIYNKOB i cOopa HH(OpMAIIH

Knaccudukarus nporpaMmmuoro ooecrieueHus. CpaBHUTEIBHBIH aHATN3 COBPEMEHHBIX OIEPAIMOHHBIX
CHCTEM, OCHOBHBIC (DYHKIHH

Hutepuer. Ciry:x0bI 1 BO3MOKHOCTH. JIOKaNBbHBIC U II00aIbHBIC KOMIIBIOTEPHEIC ceTH. Tonojaoruu
ceTeil. YpoBHHU U poTOKOIBI Mosienn OSI.

TenekoMMyHHKaIMOHHBIE TeXHOJorHKu. CpeacTBa M MPOrpaMMHOE 00eCIIeueHIE.

Wndopmartnka u
nH(popMannoOHHbIE
TEXHOJIOTHH
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O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
OOIIEHHKEHEPHBIX 3a/1a4 OCHOBHBIE TIPUEMBI 00Pa0OTKH TEKCTOBOW HH(POPMAIIUH.
OCHOBHbIC MPEICTABJICHHUS O JIOKANBHBIX | OCHOBHBIE TIPHEMBI 00paOOTKH YHCIOBOH HHPOPMAIUU
U III00aNbHBIX CeTsX, Web- TunoBsle aNrOpUTMBL U MOJENH PELIEHUS IPAKTUYECKUX 3a/1a4 C HUCIIOJIb30BAHUEM IPUKIIAIHBIX
TCXHOJIOTUAX; MPOrpaMMHBIX CPEJICTB
OCHOBHBIC CPEACTBA MPEACTABICHUA U MeTOIIbI OIITUMHU3ALIMH
TpreMbl 00pabOTKH TEKCTOBOM ABTOMAaTH3UPOBAHHBIEC CPECTBA IPEACTaBICHUS HH)OPMAIIHH.
UH(POpPMALIUK B COBPEMEHHBIX OPUCHBIX | B yem ommmume STIBY u SITTHY?
TIPHIIOKCHHIA, KaKoB CMHTaKCHC yHPaBJIAIOIMX KOHCTPYKIHMIA s3b1ka VBA?
OCHOBHBIC CpCAICTBA IPCACTABICHIS 1 HasoBuTe OTIMYHS CTPYKTYPHOTO M 00BEKTHO-OPMEHTHPOBAHHOTO TTPOrPAMMUPOBAHMS.
obpaborxa uncioBoii MHpopMaiyH B CTpyKTypHOE porpaMMUpOBaHue. Peann3aiust TMHEWHBIX, YCIOBHBIX U IUKINYECKHX aJTOPUTMOB.
O(HCHBIX MPUIIOKEHNUAX, AHAIH3A H OOBEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMHUPOBAHUE — OCHOBHBIE TTOHSTHS.
BUSYATTHSAIIH AAHHBIX JUTA PEIICHIA OcnoBHble anroputmsl. CTpykrypHoe nporpamMmupoBanue. OOIL. OCII.
0O0IIenH)KEHEPHBIX 3a/1a4;
UC. Knaccudukanus, coctas, NepCIEKTHBBI Pa3BUTHS
THUITOBBIE JITOPUTMBI M MOJIEITH PELICHHS
PAKTHYECKHX OGIEHHKEHEPHBIX 337124 OcHoguble 31ansl npoektupoBanus PB/I. IlpoexktupoBanue b/l meronom «CylIHOCTE-CBA3b.
C MCTIOJIb30BAHUEM TIPHKIIATHBIX OCHOBHEIC BUJIb 3a1POCOB . .
MPOrPAMMHBIX CPEICTE; OCHOBBI 3aIIUTH HHPOPMAIIMU U CBEJCHUH, COCTABIIAIOIINX TOCYIapCTBEHHYIO TailHy
OCHOBHBIC aITOPUTMBI PELICHUS
WHKCHEPHBIX 33/1a4;
OCHOBHBbIE JITOPUTMBI
NpOrpaMMHUPOBAHUSL;
OCHOBHBIE METO/IbI POEKTUpOBaHUs b/]
JUISL XpaHEHUS,
OCHOBHbIE ONPEEICHUS U TIOHSTHUS
HHPOPMAINU 1 HHPOPMATHOHHON
6€301acHOCTH, BO3MOXKHBIE YTPO3BI
YMeTh BBIOUpATh cIO0COOBI 3 EKTHBHOTO Iepeuens 3ananuil K 5K3aMEHY:

MONYYCHHUS M XpaHeHHUS HHPOPMALIUH;
paboTaTh B KauecTBe KIIMEHTa
HuTepHeT-cepBUCOB;

OLICHUBATh JJOCTOBEPHOCTbH, IPUMEHSTh
HHPOPMALINIO, TOTYYCHHYIO B
TI00ATEHBIX KOMIIBIOTEPHBIX CETAX IS
OOIIEMHKEHEPHBIX PACUETOB;
WCIIOJIb30BaTh OPUCHBIE TPUITOKEHHS
JUTSI pelIeHNs OOIENH)KEHEPHBIX 3a/1a4;
rcronb3oBath copeMennnle UKT s
penieHns oOIIeMHKEHEPHBIX 3a/1a4;

YMeThb COCTaBISATh AITOPUTMBI PEIICHHsT OOLIENH)KCHEPHBIX 33/]a4 U Peali30BaTh UX ¢ IOMOIIBIO
SI3BIKOB BBICOKOTO YPOBHS;

YMmets ncnons3oBath TexHooruo OOII npu penteHun o0eHHKEHEPHBIX 3a/1ad.

YMeTh co3/1aBaTh OCHOBHBIE OOBEKTHI 0a3 JaHHBIX, CO3/1aBaTh 3aIPOCHI U TIOMCKA HH(OPMALHH.
YMeTb NPUMEHSITh COBPEMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTUH JUISl pEIICHNUs 3a1a4.

3amanne. CupoekTupoBaTh U peannzoBaTh b/l «bnbmnorekay, XpaHAryo HHPOPMAIIUIO O KHUTaX,
ITOCETUTEISIX M COTPYIHUKAX ONOITHOTEKH.

OmnpenenuTs NEPBUYHBIC KIIOYH. Y CTAHOBUTH CBS3H.

Co3math 3anpoCkl: Ha BEIOOPKY C YCIOBHEM, ITapaMETPHUYECKUI U TPYIIIOBOH

3amanue. CripoekTupoBath U peanu3oBaTh bJl «[Ipogaka KOMIUIEKTYIONUX KOMITBIOTEPHOW CUCTEMBI»,
XpaHsIyo0 nHGOpMaLNIO O KOMIUIEKTYIOIIHX, 3aKa34nKax M 3aKa3ax.
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UCIIOJIb30BaTh OCHOBHBIE CPEJICTBA
NPE/ICTaBICHUS U 00PaOOTKH YHCIIOBOM
HHPOPMALIHU B OHCHBIX MPIIOKEHIIX
B OOILIIENH)XEHEPHBIX pacyeTax;
MPUMEHSTH OCHOBHBIE AJITOPUTMBI
pELICHNUS MHKCHEPHBIX 33134 U
peann30BBIBATE HX C IIOMOIIBIO
MPOTPaMMHBIX CPE/ICTB;

npoektuposats b/l o
O6IIIeI/IH)KCHepHI)IM 3HaHUAM, CO31aBaThb
3anpockl bJ1 s BeIOOpa nHbopMaLuy;
pacro3HaBaTh JIeHCTBHE BPEAOHOCHBIX
IporpaMm " NMpUMEHATb COBPEMECHHBIC
AQHTHUBHPYCHBIEC CPE/ICTBA 3AIUTHI

OnpenenuTs NepBUYHBIE KIIOUH. Y CTAHOBUTD CBA3H.
Co3nath 3ampochl: Ha BEIOOPKY C YCIOBUEM, ApaMETPUUECKUH U IPYIIOBON

Bnagets

OCHOBHBIMH
HaBBIKAMU MTOKMCKA XPaHEHUs,
nepepaboTky HHOOPMAINK; HaBBIKAMU
oTOopa nHPOpMAINH T YPPEKTHBHOTO
pelIeHUs O0IeHHKCHEPHBIX 3a/1a4;
HaBBIKaMU pabOTHI B TII00ATBHBIX
KOMIIBIOTEPHBIX CETSIX;

MPOTrPaMMHBIMH CPEICTBAMHU
peanu3anuy HHGOPMAITMOHHBIX
npoueccoB st 3QHEKTUBHOTO PEIICHUS
00IIenH)KEHEPHBIX 3a/1a4;

THUIIOBBIMH JITOPUTMAMHU M MOJICIISIMU
penieHust 00IeMHKEHEPHBIX 3a/1au C
MCIIOJIB30BAaHUEM TPHKIIaIHBIX
NPOrPaMMHBIX CPEIICTB;

COBPEMEHHBIMH TEXHOJIOTHAMH
MPOTPaMMHUPOBAHUS U TIPOTPAMMHBIMHA
CpPE/ICTBaMH ISl pEILICHUS
00IIeHKEHEPHBIX 3a]1ay;

HaBbIKAMHU COCTABJICHUS aJITOPUTMOB H
pelieHust 00IeMHKEHEPHBIX 3a/1a4 C
MOMOIIIBIO SI3BIKOB POTPaMMHUPOBAHUSI
BBICOKOTO YPOBHSI;

HaBbIKAMU MMOKMCKA HHPOPMAIIUH B
1JI00aJIbHBIX KOMITBIOTEPHBIX CETSIX;

IIepedeHb 3a1aHuil K 3K3aMEHY:

3aanue. 3aM0NHUTh IByMEPHBINH MacCUB cllydaiHbIMU unciaMu. Haiitu cpeanee apudpmernueckoe
TIOJIO>KUTEIBHBIX YETHBIX 3JIEMEHTOB M MaKCUMaIbHOE 3HAUCHUE CPEN OTPHLATEIbHBIX.

3aganue. 3armoHUTh MAacCHB JaHHBIX: BHJ METAJUIONPOIYKINH, BEC M CTOUMOCTh. HaiiTu:
METATIONPOIYKIHIO ¢ HAOOBINEH [IEHOH; OOIIYI0 CTONMOCTD BCEX M3EINH METaJUIONPOLYKIINH.
3aganue. 3aM0NHUTH IByMEPHBIN MAacCHB CIIy4aifHBIMH YHCIIaMU. BBIYUCINTE CyMMY 3JIEMEHTOB
Ka)XJI0r0 cTOoJIOIA.

3ananue. Jlana 06a3a naHHbIX «Bblyckaemasi METAIIIONPOIYKIHS.

Ba3a naHHBIX XpaHUT HHGOPMAIIHIO O METAJUIONPOIYKIINHU, XPaHSIIEHCs Ha CKiIaze, 00 MOKyIaTeNnsx,
NPUOOPETAIONINX 3TY MPOAYKIIMIO, O 3aKa3ax.

1) B kaxoii Tabimiie BBIOpATh MEPBUYHBIE KIIIOYH. Y CTAHOBHUTH CBSI3U MEXIY TaOJIUIIAMH.

2) Co3aath 3anpoc Ha BEIOOPKY C YCIOBHAMU: BrIBeCTH HHGOPMAIIHIO O IPOAYKIHH C IICHOH B
nuanaszone [10000;40000] py6uieit u Ha3BaHKME KOTOPBIX HaunHaeTcs Ha OykBy «L1I».

3) Co3pats 3ampoc TpyImoBoii 3ampoc: CKOIBKO 3aKa30B 0OPMHI KaXKIBIH MOKYITATeIh?

4) Cozpnats 3anpoc rpyImoBoi 3anpoc: BeiBecTn 1aTy mociaegHero 3axkasa Ha IPOIYKIHIO C KOJAOM
«3745»

3ananue. Co3naiiTe NOIb30BATENBCKOE MPUIOKEHHE ATl BBOJA U COXPAHEHUS NaHHBIX O BUIAX
BhIITyckaemoro mMetamia. Coznate ¢opmy B VBA, KoTOpast 3aHOCHT Ha3BaHHMs, BEC U CTOMMOCTb
npoxykuuu Ha padounii muct Excel. HazBanus usnenuit BeIOMpaeTcs U3 pacKpbIBAIOLIETOCS CITHCKA,
CTOMMOCTB M3/ISNINS PEATN30BaHA C IIOMOIIBIO CYETUHNKA, YUUTHIBATD €CTh JIM CKUAKH (€CTh CKUAKH/ HET
CKHJIOK), BEIYUCIIUTH [IEHY CO CKHIKAMHU.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
TEXHOJIOTUSIMH 00pabOTKK 0a3 TaHHBIX;
MPOTPaMMHBIMH CPEACTBAMH 3aLHUTHI
nHpopmanun npu padore ¢ [1K,
BKJIFOYast IPUEMBI aHTUBHPYCHOH
3aIINTH;
3HaTh bazoBble 3HaHNA B 00nacTn ITepeyeHb TeopeTHYECKUX BONPOCOB K IK3aMeHY:
€CTECTBEHHOHAYYHbIX TUCIUILIHNH; 1. TepmoanHAMuKa ¥ MEXaHUKA I'a30B. Tennodusuka
OCHOBHEIE TTPOOIIEMBI 2. DHTANBINS, TEIUIOTA.
€CTECTBEHHOHAYYHbIX JTUCIUILINH; 3. OcHOBHbIE ypaBHEHHS TEUCHU ra3a.
OCHOBHBIE METO/IBI PEIICHHS TPOOIIEM 4. OCHOBHBIE CBEICHUS U3 MEXaHHUKH T'a30B.
€CTCCTBCHHOHAYYHBIX JUCHUITINH. 5. Pesxxumel JABUXKCHUSA ) KUIKOCTH.
6. Vcteuenue rasa uepes OTBEpCTHUSI.
7. Ypaaenue bepuymu. CTpyiiHOe IBH)KEHHE ras3a.
8. Temo- u MaccomnepeHoc.
9. SIBneHus1, 3aKOHBI M YpaBHEHUsI IEPEHOCA BELIECTBA, TEIUIa U UMITYJIbCa: TEIIONPOBOJIHOCTb,
KOHBEKLMsI, M3J1y4eHue, 1upysusi.
YmMmers BeiOpaTh MeTouKK 6a30BBIX IIpumepHOe NpaKTHYECKOe 3a/laHue VI IK3aMeHa:

3HaHUil B 007aCTH €CTECTBEHHOHAYYHBIX
JVCLUITIMH; TPAMOTHO MTOCTABUTh
3aaady, Hogo0paTh METOAUKY
UCCIIEZIOBaHUS U PEIICHHS
MOCTaBJIEHHOI ITPOOIIEMBI; TPaMOTHO
MIOCTaBUTH 337144y, HOZ00PaTh METOANKY
UCCIIEZIOBaHUS U PEIICHHS
MOCTaBJIEHHON MPOOIEMBI U PEIINTh €&
Pa3HBIMH CITIOCOOaMHU.

1. B Kakux eqMHHIIAX U3MEPSAETCS KOJIUIECTBO TEIUIOTHI?

1 °C;

2 KI/M;

3 Jx;

4 H/™m

2. TeruronpoBOAHOCTh KAKUX MaTepuanoB HanOoJIbIIas?

1. Meramnios;

2. T"azoB;

3 TBepasIX TeN - TUIEKTPUKOB;

4 Kunkocreit.

3. OT KaKuX MapaMeTpoB 3aBUCUT KOI(D(PHUIHEHT TEIUIONPOBOTHOCTH?
1 OT BuJa JBMOKEHUS KUIKOCTH;

2 Ot Temmepatypsl U GU3NUECKUX CBOWCTB BEIIECTB;

3 OT Maccsl ¥ IIIOIAAN NOBEPXHOCTH TENA;

4. Ot Konu4ecTBa NOABEIECHHON TEIUIOTHI.

4. Kakoe U3 ypaBHEHHE INIOTHOCTH TEIUIOBOIO IOTOKA COOTBETCTBYET MEPEHOCY TEIIIOTHI
TEIIONPOBOAHOCTBIO U€PE3 OAHOCIONHYIO IUNIOCKYIO CTEHKY:

~

9
1 q:z(z_tl '

—Agradt ;

)
o]
Il




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

3. q=a@, -t ;
A -
4. q= g (2 -t .
5. 1lo KaKoOMYy U3 ypaBHeHI/Iﬁ pacCUUThIBACTCA TCILIONIEpEaada Y€pE3 CTeHKY?
1 — ﬂ“(l‘cl - th )
o
t . tc n
5 g = cl (n+1)
>
i=1 ;l'i
3 qg = t.?l('l _ t.?ch
1 o 1
o, A o,
6. Yka3aTh, KAKOMY HHTEPBaJy 3HaUCHHUH K03 PHLIMEHTa A COOTBETCTBYET TEILIOMPOBOIHOCTh CTAJICH.
1. 20-50Br/(m°C)
2. 0,07-4Br/(M°C)
3. 0,007 - 0,07 Br/(m °C)
7. B xakux eguHUTIAX M3MepsaeTcs K03 QHUIUEHT TeTIompOBOTHOCTH?
Bm
1. — ;
M
Bm
2. —
M~ epaod
Bm
3. —_—
M- 2pao
4, Bm.

8. KoadduruenT rermionepenayn xapakTepru3yeT HHTEHCHBHOCTD MEePEIadr TETUIOTHI:
1. OT oHOI Cpefpl K APYTOH;

2. BHyTpH TBEpIBIX CTEHOK;

3. OT OHOM CpeJbl K IPYToi 4epe3 pas3aeuTeNbHYIO CTEHKY,
4. OT XUIKOCTEH K TBEPABIM CTCHKAM.

9. Yncno @ypre onpenenser:




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

PexxuM IBIKEHUS KUIIKOCTH;
Tepmudeckyto MacCUBHOCTD TEIT;
bespa3zmepHoe BpeMs HarpeBa;
dusnyeckue mapamMeTpsl BEIECTRa.

HPowppE

Bnagets

HasbikaMu npoBeaeHUs aHaIU3a
[IOCTABJIEHHOM 3a/1a4M; HaBbIKAMHU
IIPOBEJCHUS aHAJIM3a IOCTABJIEHHON
3a/1a4, BRIOOpa METOIUKH PEUICHUS
MOCTaBJIEHHOM 3a/1a4M; HaBbIKAMHU
[IPOBEJCHUS aHAIN3a II0CTABICHHOU
3a/1a4¥, BEIOOpA METOJAUKH PEIICHUS
MIOCTABJIEHHOM 3aJ]a4M U PELIUTH €€
pa3HBIMU CIIOCOOaMHU.

IIpumep 3axaHKus HA pelieHMe 3a1a4 U3 npodeccHoHANbHOI o0JacTu:
3anmaua 1. [Tmockas medHasi CTEHKa COCTOHT U3 CIIOSI OTHETIOPHOTO MaTepralia TOJNIIHHONR Sy, M U
TEIUIOM30JIIMOHHOTO CJI0S TONIIHHOH Sy, M. K03 hHIieHTH! TemIonpoBOIHOCTH CI0EB paBHBIL:

NIEPBOTO ﬂ,l , Bt/(M K), BTOpOTO /12 , Br/(M K). Temneparypa ra3oB OMbIBaIOIUX BHYTPEHHIOIO
HOBEPXHOCTh CTEHKH tr, C; K03 (QUIUEHT TEMI00TAaYH K BHYTPEeHHEH cTenke !, , BT/(MK); ot

Hapy’KHOH CTEHKH K BO3IyXy X, , BT/(M'K). [Inomans cren f, M. Temneparypa Bo3ayxa, OMBIBAIOLIETO

Hapy>kKHIOIO0 IOBEPXHOCTh CTEHKH t;, °C.

Heo0xonumo onpenenuTs:

a) o0llee TEIUIOBOE COMIPOTUBIICHHE OT ra30B M BO3AyXy - R, O0uwmii koapduument
Terutonepenadn K, MiIoTHOCTh TEMIOBOTO MOTOKA ¥ KOJIMYECTBO TEILUIOTHI QQ, TepsieMoe CTEHKON IpHU
TpeX BapuaHTaX yYKa3aHHBIX B TaOuuIe 2;

0) HaliTH TeMIepaTyphl B CTHIKE CioeB tl, t2 ,t3 s Tex jke BapHaHTOB,;

B) MOCTPOUTH ISl TPETHETO BapHaHTa Ipaduku pacipeaeIeHus TeMIIepaTypsl B KOOpIUHATAX t-S
n t-R; cpaBHUTH C TeMIlepaTypamH, MOJIYYEHHBIMU aHAIUTHIECKUM IyTeM ( o popmyliam);

T') ONPEACINTH CHIKEHUE NOTEPh TEIIa BO BTOPOM M TPETHEM BapHaHTaX MO CPABHEHHIO C
NIepBbIM (B nporeHTax). [lorepu npu nepBom BapuaHTte npuHUMaioTes 3a 100%;

1) pe3yJbTaThl pacueToB MpeACcTaBUTh B Buje Tabmuip! 1 ([Ipwi. 1.) u caenaTs BBIBOABI O POIU
TETUIOBOM M30JIIIMHU TSl CHIDKEHUS TTOTeph TeIuIa uepes KiIaaKky. BapuaHTel 3aaun naHs! B Tabnuie 2
(ITpu. 2).

3HaTh

METOAbI U3YUCHUA @HSHKO-XHMI/I'—I@CKI/IX
MPOIIECCOB, HUBNUCCKUX, XUMUUICCKUX
CBOMCTB B OKCILTyaTallMOHHBIX
XapaKTepUCTHK MaTepHaJIOB, YCTPOMCTB,
MpHrOOPOB M U3IENINI Ha UX OCHOBE;

IlepeyeHb TeOpEeTHYECKUX BOIPOCOB K IK3AMEHY:
OCHOBBI (PM3UKH PEHTTEHOBCKOTO M3ITydeHHs. B3anmo/elicTBie peHTT€HOBCKHUX JIyUel ¢ BEIIECTBOM.

OCHOBHBIE METOJIBI PEHTTEHOCTPYKTYPHOTO aHAIIK3A.

Meronst PCA — Jlays, Koccensi.
Metons! PCA — meron BpalleHusi, IOPOIIKa.
OCHOBHBIE METOJIBI PEHTT€HOCTIEKTPAIBHOTO aHanu3a. O01iee yCTpOHCTBO CIIEKTPOMETPOB.

gk E

MeTobpl peHTreHOCTIEKPATIbHOTO aHAIN3a — Ka4e€CTBEHHBIN, MMOJYKOJINYECTBEHHbIH,
KOJMYECTBEHHBIH.

6.  CraTuueckue MeTO/bI ONPE/IEEHHsS MEXAHUIECKUX CBOHCTB.

JlnHaMu9ecKre MEeTO/IbI OTIPEIeIeHUS] MEXaHUIECKUX CBOICTB.
8.  llukiuueckue METO/IbI OTIPEIEEHHS MEXaHMYECKHX CBOMCTB.
9.  Hepaspymaronise METO bl KOHTPOJISL.

MeToapl ucciaeI0BaHuH
MaTepuaoB U
MIPOIIECCOB




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
Ymets - IPUMEHATH AU PAKIUOHHEIE, IIpakTHYecKkue 3a1aHUS:
CIEKTPOCKOIMIECKHUE, PE30HAHCHBIE U Omnncate METOAMKY IIPOBEICHNUS HCCIIEIOBAHMMN:
JpyTue MeTO/Ibl IIPU HCCIEeIOBAHUU - Ha [IOM;
MaTepuasoB; - Ha MPCA;
- Hepa3pyUIaloIUX METOA0B KOHTPOJIS.
Bnanets - IPAaKTUYECKUMHU HaBBIKAMU 3agaHns Ha pelieHHe 32124 U3 NPo¢ecCHOHATBHOMH 00J1aCTH, KOMILICKCHBIE 32/IaHUS:
UCIIOJIb30BaHUS 2IEMEHTOB METO/I0B BriOpaTh MeTO M3MEpEHHsT TBEPIOCTH:
HCCIIeIOBaHUSA MaTEePHAJIOB U MPOLIECCOB | - I MaTepHaIOB HU3KOI TBEPIOCTH;
Ha JIPyTUX JUCLUIUINHAX, HA 3aHATHIX B | - JUI1 MaTepHaJIOB CpeJHEH TBEPIOCTH;
ayIUTOPUU U Ha y4eOHOH NpaKTHKeE; - U1 MaTepHUajoB BBICOKON TBEPIOCTH;
- IIS1 MACCHUBHBIX M3JICJINH U CI0XHOH (opmBbl;
- 111 TOHKHX 00pas3IoB.
Br16op MeTona nccne0BaHus:
- IUIS OTIPEJICNICHNS pa3Mepa 3epHa B KPYITHO3EPHHUCTHIX MaTepHaax;
- 11 OTIpEICNICHNS pa3Mepa 3epHa B yIbTPAMEIKO3EPHUCTHIX MaTepHaNax;
- IUISl ICCIIeIOBAHMS AUCIIOKAIMOHHON CTPYKTYPBI;
- JUIsl KCCIIeIOBaHKsI MUKpOpesbe(da MOBEpXHOCTH.
3Hatb OCHOBHBIE ONPEJEICHNS U IOHATHUS BOITPOCHI U1 ITIOAI'OTOBKU K 5K3AMEHY Haueprartenbnas

HayepTa-TeJIbHOU FeOMETPUU U
MPOEKLUOHHOTO Yepye-HHUS.

- CIT0COOBI MOCTPOCHUS N300pAKEHUIH
MPO-CTPAHCTBEHHBIX (opM Ha
TUTOCKOCTH U CTIOCO-OBI penieHus 3ajad,
OTHOCSIIMXCS K 3TUM (hopmam:
METPUIECKUX U 00OOIICHHBIX TT03H1-
IIMOHHBIX

— - IIpaBWJIa BHIMTOJIHEHUS U
odopmiteHns yep-Texeil B COOTBETCTBHA
¢ TpeboBanmsMu ctannaptoB ECK/]

1. Ilpenmet u MeTOJ HAUEpTATENbHON reoMeTpun. LleHTpaipHOe 1 napamiebHOe, KOCOYTOIbHOE U
OPTOTOHAIILHOE MPOELUPOBAHHUE.

2. Dmop Monxka (KOMITJIEKCHBIHN 4epTesk) TOUKH, €r0 3aKOHOMEPHOCTH.

3. AGcomoTHbIE KOOPAMHATHI TOUKH. IIpuBecTH npuMep NOCTPOCHUS TOUKH, 3aJaHHONW aOCOMIOTHBIMU
KOOpAMHATAMH.

4. OTHOCHTEIbHBIE KOOPAWHATHI TOUKH. [IprBecTH MpuMep MOCTPOEHHS TOUKH, 3aJaHHOH
OTHOCUTENLHBIMU KOOPAHHATAMH.

5. IIpsiMble 0OIIETO M YaCTHOTO TOJIOKEHUS: 3aJ]aHue Ha dmmope Momxa.

6. BzanMHoOe rosioxeHue NpsIMBIX: H300pakeHne Ha yepTerke MoHXa, onpeielieHHe B3anMHOTO
MOJIOKEHHS CKPEUIUBAIOIIUXCS MPSIMBIX € TIOMOLIBIO KOHKYPUPYIOIUX TOYEK.

6. ITnockocTH 001Iero MoJIoKeHNUs: coco0bl 3ajanus Ha yepTexe Momxka. [TocTpoenne npsamoii B
IUTOCKOCTH, YCIIOBHE PUHAIEKHOCTH TOYKHU INIOCKOCTH.

7. IITOCKOCTH 9aCcTHOTO TIOJIOKEHHUS: IPOCIUPYIOIINE, YPOBHS, X H300pakeHNne Ha yepTeke Momxa.
8 MHoOTOrpaHHUKH: 3a/1aHUE Ha YepTeke MOHKa, onpeaeeHre BUIUMOCTH pedep Ha IMII0CKOCTAX
TPOEKIIHUH.

9. MHOTOTpaHHUKH: YCJIOBHE MPUHAIC)KHOCTH TOUYKH OBEPXHOCTH MHOTOTPAaHHHKA,

OIpeJIeJIEHUE €€ BUIUMOCTH Ha INIOCKOCTSIX MPOEKIUH.
10. CeueHre MHOrOrpaHHUKa IUIOCKOCTHI0. [IpuBecTy mpumep noctpoeHus GUrypsl ceueHus
MIPOELMPYIOLIEH MIOCKOCTBIO.

TeOMETPHSI U
WHXeHepHas Tpaduka




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
9JIEMEHT 00pa3oBaTenbHON
KOMIETEHIINH POTPaMMEI

11. [ToBepxHOCTH BpalleHNs: 3a1aHKe Ha yepTeske MOHKa ouepKaMu. Y CIIOBHE MPUHAIIEKHOCTH TOYKH
TIOBEPXHOCTH BPALIECHUS.

12. Cedenus mpsiMOro KpyroBoro uituHApa. [IpuBecTr npuMep MOoCTPOSHHS CEYECHUS MO AILIUIICY.

13. Konmueckue cedenus. [IocTpouTs Tpy IpOEKIHN ceUeHHS KOHYCa 0 AIUIHIICY .

14. Ceuenne cdepsl. [IocTponuTh TpH MPOEKIHH CeUeHUs c(ephl MPOCIUPYOIEH MIOCKOCTHIO.

15. Annmapat BpalieHus TOUKH, €ro 3JeMEHThI. BpallieHre Touky Ha KOMIUIEKCHOM 4E€pPTEXE BOKPYT
TOPU30HTAIBHO-TIPOCHUPYIOIEH OCH.

16. Anmapar BpamieHus TOUKH, €ro 3JIeMEHTHI. Bpalienne Toukn Ha KOMIUIEKCHOM 9epTEXe BOKPYT
(pOHTATBHO-TIPOCIUPYIOIICH OCH.

17. MeTop BpatieHus jisl peIeHUs METPHUECKUX 3aJ1ad HAX0XKICHUS HATYypaIbHON BEIMYUHBI OTPE3Ka
NIPSIMOM OOILIEro MOJIOKEHHS U yIiia ee HakioHa Kk I11.

18. MeTtop BpamieHus sl peleHnss MEeTPHUECKUX 3a7au HaX0XkKIeHUs HATYypaJIbHOM BEIMYUHBI OTPE3KA
NIPSIMOM OOILIIEro MOJIOKEHUS U yIvia ee HakoHa Kk [12.

19. Metop BpaleHus U1 HaX0XKACHUS HaTypaJlbHON BEJIMUMHBI OTCEKA TOPU30HTAIBHO-
MIPOCHUPYIOMIEH MIOCKOCTH.

20. MeTop BpamieHus 111 HAXOKACHHUS HaTypaIbHOW BEMUYMHBI OTCEKa ()POHTAIHHO-TIPOCTUPYIOLICH
TUTOCKOCTH.

21. Annapat 3aMeHBbI IIJIOCKOCTEN MPOEKIMIl: MOCTPOEHUE TOUKM B HOBOW IJIOCKOCTH MPOEKIUM Ha
KOMIUIEKCHOM YepTexe.

22 .MertoJ 3aMEHBI INIOCKOCTEH MPOEKITHI IS PeIIeHNs] METPUYECKUX TUIIOBBIX 3a7ay HaXOXKICHUS
HaTypaJbHOW BEJIMYUHBI OTPE3Ka IPSIMOI U YIJIOB €€ HAKJIOHA 0, 3 K TIOC-KOCTSM MPOEKIIHH.

23. MeToJ 3aMEHBI TUIOCKOCTEH MPOEKINH [T PEIIeHUS TUIIOBBIX METPHUECKUX 3a7a4 HaX 0K ICHHS
HATypaJIbHOHM BEIMYMHBI OTCEKOB TOPHU30HTAIBHO-TIPOCIIUPYIONIEH IIT0CKO-

CTH U (HPOHTATHLHO-TIPOCIUPYIOIEH MITOCKOCTH.

24. IlepeceueHne NoBEepXHOCTEN BpallleHUsl. MeTo/ CeKyILIMX TUIOCKOCTEH JUIsl MOCTPOESHMSI TOUEK JIMHUHU
nepeceveHus..

25. HacTHble clTyday NEPECEUEHHs: TOCTPOSHHE JIMHUY NIEPECEUEHUS] COOCHBIX TOBEPXHOCTEH.
[IpuBecTu mpumMepsl.

26. HacTHble ciTyday epecedeHus: mepecedyeHue no reopeme Momxa. [IpuBectu nmpumep nocTpoeHus
JIMTHUY TIEPECEUEHHS] KOHYCA C LIUIUHIPOM.

27. O0muit coydaii mepecedeHus MoBepxHoCTeH BpammeHus. [IpuBecTr mpuMep MOCTPOSHUS TNHUT
TepecedeHusl IBYX MPONU3BOIBHBIX IIOBEPXHOCTEN BPAIICHNUS.

28. Pa3BepTky MOBEPXHOCTEH, NX CBOIMCTBA. Pa3BepTKH MOBEPXHOCTEH BpalIeHNs, IPUBECTH IPUMEP
MTOCTPOCHHS PA3BEPTKH MPSIMOTO KPYTOBOT'O KOHYCa METOJJOM TPHAHTYJISIIIMU C TOYKOH Ha €ro
ITOBEPXHOCTH.

29. Pa3BepTka MHOTOTpaHHHUKA: [IpuBECTH MpUMeEpP MOCTPOSHUS pa3BEPTKU TPEYTOIBHOI MUPaMUIBI C
TOYKOH Ha €€ IOBEPXHOCTH.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3NIEMEHT 00pa3oBaTensHOM
KOMIICTCHIIUH POrpaMMbl
VYMeTb OTPeNIeSITh TEOMETPHIECKHE POPMBI [puMepHbIe PAKTHICCKHE 3aJaHHs:

MOJIEJIU 110 €€ KOMILJICKCHOMY YePTEXKY;
- pemaTh 0000IICHHBIE TIO3UITHOHHEIE U
MeT-pHYECKHe 3a7auu;

- BBITIOJTHATH M300paKeHNEe MOJETH Ha
KOM-TUIEKCHOM YepTEKe;

- HAHOCHUTP pa3Mephl Ha YepTeke B
cooTBeT-cTBHH co cranmapTamu ECK/I;
— - IIOJIB30BATHCA I/I3MepI/ITeJ'H)HI>IMI/I
HHCTPYMEH-TaMHU.

1. Tlo HarjsiIHoOMy H306pa>1<eHmo TMOCTPOUTH KOMILJICKCHBIN YCPTCK ACTAIN

2. BBINOTHUTE U 0003HAYHTH CIIOKHBIN CTYIICHYATHINH pa3pe3
T
L
I I I
| _ + \J |
!

I

=0

3. BEIOTHUTE U 0003HAYHTE CIIOKHBIH JIOMaHBIN pa3zpe3

]
©

4. TITocTpouTh BUJ CII€Ba, IPSIMOYTOJHHYIO H30METPHUIO IETAIN




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT
00pa3oBaTenbHON
IIPOrpamMMBbl

5. JlocTpouTh TOPU3OHTAIBHYIO NPOSKIHUIO MTUPAMU/IbI, HATYPaJIbHYIO BEIMUUHY CEUEHHS TMPAMUJIBI
TIJIOCKOCTBIO U OIPEACTINTh BUAUMOCTD pe6ep mUpaMUuabl. HOCTPOI/ITB Ppa3-BEPTKY MUPAMUIBI.
4

6. 3amucath B TaOIUIIBI HA3BaHUSA KPHUBBIX, TIOIYYEHHBIX B CEUEHISIX 3aJaHHBIX TOBEPXHO-CTEH
BpallleHUs




CTpyKTypHBIi

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTeNbHOM
KOMIETEHIINH TIPOTPAMMBI
7. IloCcTpOUTH TpU MPOEKIMH TOBEPXHOCTU BPALLEHUS CO CKBO3HBIM BbIPE30M
Buagers - HaBbIKAMH OJIb30BaHUs y4eOHOH U IIpumepHbIe IPaKTUYECKUE 3aJaHUS:
CIIpa-BOYHOMU JIUTEPATYPOH U 1. TTo 3amaHHBIM BUaM MOCTPOUTh 3D MoJeNb AeTanu, Co3/1aTh aCCOIMATUBHBINA KOM-TUIEKCHBIN YepTex
cranaaptamu ECKJI JeTaixn B cOOTBeTCTBHH ¢ TpeboBanmsmMu ECKJ]
- OCHOBHBIMHU METOJaMH pELICHUS 3a1a4
B 00-TTacTH MHXKEHEPHOH rpaduKkm;
— - BO3MOYKHOCTBIO
MEXIUCLUUIUIMHAPHOTO IPU-MEHEHUS
MOJTYYEHHBIX 3HAHUH.
3HaTh METO/Ibl aHAJIU3a JIEKTPUUECKUX U IlepeyeHb TeOpETHYECKUX BOIIPOCOB K IK3AMEHY: DNEeKTPOTEXHUKA U

MarHMTHBIX LIENeH, NEeKTPOMArHUTHBIX
YCTPOICTB;

OCHOBHBIEC XapaKTEPUCTUKU
3JIEKTPOMAarHUTHBIX YCTPOUCTB U
nprOOPOB, SJIEMEHTHYIO 0azy
JJIEKTPOHHBIX YCTPOUCTB.

1. [ToHATHS 2TEKTPUUECKOM, TIEKTPOHHON M MarHUTHOHU 1enieit. Knmaccudukanus u mpumepst
nenei. OCHOBHBIE 3aKOHBI MJIEKTPOTEXHUKHU U UX IPUMEHEHHUE.

2. dusnueckas 1 MaTeMaTHYeCKast MOJAENHU Lenu. VICTOUHNKY, MPOBOJHUKH U IPUEMHUKU.
WneanusnpoBaHHbIE ABYXIIOIIOCHBIE 3JIEMEHTHI U HX CBOICTBA.

3. JIuHelHbIe 2IEKTPUUECKUE LIEMU TOCTOSTHHOTO TOKAa. AHAJIU3 LIENH Ha OCHOBE 3aKOHOB
Kupxroda u Oma.

4. OKBHBaJICHTHBIE TPEOOPa30BaHNS yYACTKOB IIETICH.

5. OCHOBHBIE METO/IBI AHAJIM3A JIMHEHHBIX IIEITEH.

6. CBolicTBa JIMHEHHBIX JJIEKTPUIECKUX IETIEH: CBOMCTBO JIMHEHHOCTH, IPUHIINTT HAJIOKESHHUS,
MIPUHITUI B3aMMHOCTH.

7. OeKTpuYecKasi MOIIIHOCTh M HEPTHS MOCTOSHHOTO AJIEKTPUIECKOTO TOKa. 3aKOH COXPAHECHUS
SHEPruy B 3JIEKTPUUECKOM LIEH ¢ IOCTOSHHBIMU TOKamu. bajlaHc MolHOCTER.

8. OCHOBHBIE XapaKTEPUCTHKU U NTapaMeTPhl CHHYCONUAAIBHBIX TOKOB 1 HanpspkeHUH. CriocoObl

NOJIy4YCHHUS CUHYCOUJAJIbHBIX Hanpameﬂnﬁ " TOKOB.
9. HpeHCTaBHGHI/IG CHUHYCONJAJIbHBIX TOKOB 1 HaprDKGHI/Iﬁ BCKTOPAMHU U KOMIIICKCHBIMU

9IIEKTPOHHKA




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
YucnaMy. 3aKOHBI 3JIEKTPUYECKUX IIeNel B KOMIUIEKCHOU opMe.

10. ®azoBble COOTHOLIEHHS MEX/Ty TOKaMH U HaNPSDKEHUSIMH B IIETIN [TPA CHHYCOUAAITEHOM TOKE.
11. CompoTHBICHHUS 3JICMEHTOB U YIaCTKOB IIENIeH P CHHYCOUIAIbHBIX TOKAX.
12. OrneKkTpudecKasi SHEPTHsI ¥ MOIIHOCTD B IIETISIX C CHHYCOUIaIbHBIM TOKOM. AKTHBHAS,
PEaKTUBHAS U MOJIHAsI MOLIHOCTH. bamaHC aKTUBHBIX M PEAKTHBHBIX MOIITHOCTEH.
13. TpexdaszHast cucrema HalpsHKEHAH, OCHOBHBIE COOTHOIICHHUSI, CIIOCOOBI TIOTYYEHUS, NCTOYHUKA
Tpex(}azHOro HaNpsHKEHWS U NX SKBUBAJICHTHBIE CXEMBI.
14. Tpexdasznas Harpyzka. CuMMeTprYHasi 1 HECHMMETPHYHAs Harpy3Ka IpH COeTUHEHUH (a3 B
TPEYTroJIbHUK U 3Be3/ly. CXeMbI M pacyeT SKBHBAJICHTHBIX N1ApaMETPOB Harpy3KH B TpeX(a3HbIX LEIsX.
15. TpexdazHas Tpex- U YETBIPEXIPOBOIHAS CETh C CHMMETPUYHON Harpy3KoH, CXeMBbl, pacyeTHbIC
COOTHOIICHUA IJI ONIPEACTICHUA JIMHEHHBIX U ¢)a3HI>IX TOKOB U HaHpH)KeHHﬁ.
16. MorHocTH Tpexda3Hoii cetu. ViamepeHne akTHBHOW M PEaKTHBHOW MOIIHOCTH.
17. OnHodasHbli TpaHC(HOPMATOP CO CTANTBHBIM CEPACYHUKOM.
18. CBoiicTBa 1 0COOEHHOCTH MOJTYIPOBOAHUKOBBIX THOAOB Pa3IMUHBIX THUIIOB.
19. Hasnadenue u npuMepsl IPOCTEHIINX CXEM BBIIPSIMHUTEINCH, IIPHHIIUITB MX PaOOTHI.

YmeTpb BBIONPATH 3(PEKTUBHBIE CLIOCOOBI [IpumepHbIe MPpaKTHYECKHE 32JaHUS IJIS1 IK3aMeHa:

aHaIM3a 3JEKTPUIESCKUX ¥ MarHATHBIX
IeTei, YNTaTh SINEKTPUIECKHE CXEMBI
JNEKTPOTEXHUUYECKUX U HIEKTPOHHBIX
YCTPOICTB;

HKCHEPUMEHTAIBHBIM CIIOCOOOM U Ha
OCHOBE MACIIOPTHHIX (KaTaJIOKHBIX)
JIaHHBIX OMPENEIIATEL TapaMETPEI U
XapaKTEPUCTUKH TUIIOBBIX
QJICKTPOTEXHUYCCKUX U DJICKTPOHHBIX
YCTPOMCTB.

1.Onpenenuts conpoTuBieHune pesucropa R2, ecm: R1 = 3 Om, a moka3aHus aMIIepMeTpOB yKa3aHbI HA
cxXeMme.

3. Onpenenuts cOnpoTHBICHHUE KOHICHCaTOpa X¢, ecmm: U = 200 B, 1 =4 A, cos ¢ = 0,8.
()
\ZJ

~U =—Xc

R

| —

4. OnpeenuTh MOKa3aHus aMIepMeTpoB A; 1 A, M peakTHBHY0 MOIIHOCTH 1enu Q, ecim: U = 120 B.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

—Xc

l15 A

5. JIuHeiHbIe TOKH MIPHU COeANHEHNH HArpy3Ku «3Be3moi»: o= Ig = Ic = 20 A. OnpenenuTs TOK B
HEUTPaAJILHOM MIPOBOJE, ECIUP, = Pp = (¢ = 30°.
6. OmpenenuTh MoKazaHue BOJIbTMETpA, eciu Z¢ = 10 Om, amnepmerp nokasbiBaer 10 A.
A WA
ORRVANY
¢ — \b
7. OnpenennuTs AEHCTBYIOIICE 3HAUCHIE TOKA, HAPSDKEHUS, CIOBHT 110 (ha3e U XapaKTep HATPy3KH, eCIH
MTHOBCHHbIC 3HAUCHHMS TOKA U HampspkeHus paBHel: i = 10 sin ot, u = 141 sin (ot + 30°).
8. Kakoif TOk MOJKHO U3MEPHUTH aMIIEPMETPOM, COTIpoTHBIeHHE KOTOPOoro Ra=0,3 OM, n,,, =150 gem.,
Cx=0,001 A/nemn., ecii BKIIFOUHTH €T0 C ITYHTOM, CONPOTUBIeHHE KoToporo R,;;=0,01 Om?
9. OnpenenuTs HEHY JC/ICHHs BOJIBTMETPA, HMEIOIIET0 HOMUHAIbHBIC AanHbe: U,,,=50 B, n,,=100
aei.,Ry=1000 Om, BKiIIoueHHOTO ¢ 106aBOYHBIM conpoTiBiaeHHeM Ry=3000 Om.
[IpuBeauTe cxemy BKIIOYEHHUS BOJBTMETPA C I00aBOYHBIM COMPOTUBICHUEM.
10. ITpuBenuTe SMEKTPUIECKYIO CXEMY, KOTOPOW COOTBETCTBYET BEKTOPHAsI TUarpamma.

-U

Bnanets

[IPUEMAMHU [TPOBEIEHUS
9KCIIEPUMEHTAJIbHBIX UCCIEA0BAHUN
3JEKTPUYECKUX Ienel u
3NEKTPOTEXHUYECKUX YCTPOUCTB;
METOJlaMH BBIOOpa
JJIEKTPOTEXHUYECKUX, JIEKTPOHHBIX,
SIEeKTPOU3MEPUTENIBHBIX YCTPOUCTB.

IMepeyeHbTEeMIA0OPATOPHBIXPADOT :

1. OnexTpudeckue MpruOOPHI U H3MEPEHHUS;

2. HccnenoBaHue CBOMCTB LEH MOCTOSIHHOTO TOKa;

3. HccnenoBanue 37€KTpUUECKON LIETIH CUHYCOUAAIBLHOTO TOKA;
4, HUccrenoBanne Tpexdas3HbIX [EHeH.

HccnenoBanune moynpoBOIHUKOBBIX BRIITPSIMHUTENEH




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU POTPaMMEI
OIIK-2 roToBHOCTHIO KPHTHYECKH OCMBICIMBATH HAKOIJIEHHBIIH ONBIT, U3MEHSTH PH HE00X0IMMOCTH MPoduiIb cBoeii npodeccnoHATbHOT TeATeILHOCTH
3HaTh OCHOBHBIE XapaKTePHCTUKU IPOJAYKTOB | O Pob uepHBIX MeTamIoB B cdepe YenoBeuecKoi 1eITeIbHOCTH OcHOBBI
YEPHOU U LIBETHOM METaJLIIypryu: oUYro Takoe 4yryH? METaJLIIypru4ecKoro
4yryHa, CTajH, peppocIIaBos, OO0mmas cxema IMpoM3BOACTBA YEPHBIX METAJIJIOB. MIPOM3BOJICTBA
ITIOMHHUS, MEH, HUKEJIS; o OCHOBHOE pa3iH4He YyryHa U cTajau?
MECTO TPOU3BOJCTBA YEPHBIX META/UIOB | © UTO Takoe cTanb?
B chepe YeN0BEYECKOM IEATENLHOCTH; Kakwue cranemaBmiIbHbIC arperatsl MOTYT HCIIONB30BATHCS JIJIS BBITUIABKA CTAJH?
TpeGoBaHus K MPOdeCCHOHATBHOI o HazoBute muxTOBBIE MaTepHaIbl, KOTOPHIE HCIOIB3YIOTCS IIPH BHITUIABKE CTATH B KACIOPOIHOM
JIESTETPHOCTH PAOOTHIKOB YePHOH KOHBEPTEPC.
MeTaILTyprHH o HazoBute mmuxTOBBIE MaTepHabl, KOTOPHIE HCIOIB3YIOTCS P IPOU3BOICTBE aIFIOMUHHS, MEIIH,
HUKEIA.
o Kakwue arperaTsl HCIIONB3YIOT MIPH MPOU3BOJCTBE IIBETHBIX METAJIIOB?
0B 4eM oCHOBHBIE OTJIMUUS METAITYPIHH YEPHBIX M IBETHBIX METAILIIOB?
o TpeboBanust K Npo(heCCHOHAIBHOM JeATeIbHOCTH paOOTHUKOB YepHOI METaILTyprun
Ymers OIICHUBATh ()U3UKO-MECXAHUICCKHC - OIIPE/IEITUTH OKKCIMTENBHYIO CIIOCOOHOCTH aryioMepara, coneprkainero 60 % Feqs, u 15 % FeO.
CBOIICTBa MaTepUaoOB U MPOJYKTOB - OIPeJIeNUTh OKHUCIIUTEIBHYIO CIOCOOHOCTb OKANUHBL, coepxareil 70 % Feys, 1 73 % FeO.
METaJTypruueCcKOTo POU3BOJICTBA, - CKOJIBKO M3BECTH, cozieprkanieii 85 % CaO, motpedyercs 1ist onviakoBanus 0,7 % Si B 300 T skuakoro
pa60TaT], C HH(I)OpMaHHeIZ 0 Iporeccax MeTajlia, €CJIM OCHOBHOCTb mnaKa-3,5 ?
¥ arperaTax poU3BO/ICTBA; - Ha CKOJIBKO TTOBBICHTCSI OCHOBHOCTS IIIJIaKa, €CJIK K 35 T 1miaka, coaepikaiero 43 % CaO u 13 % SiO,
KPUTHYECKH OCMBICIBATh cOCTOsiHME 1 | A00aBUTH 7 T n3BecTn, conepxkaeit 87 % CaO u 2 % SiO, ?
MyTH Pa3BUTHS METAILTYPIHYECKOTO
MIPOU3BOJICTBA
Bnazners HaBBIKAMU paOOTHI C COBPEMCHHBIMH — B Cpejie 3JIeKTpOHHBIX Tabuuil EXcel paccuntaTs HCXOHBINH COCTAB IUXTHI IS BHITUIABKH CTATIH B
cpencTBaMu HHGOPMAIUK B 00JIACTH KHCJIOPOAHOM KOHBEpTepe (MCXOMHBIC JaHHBIC TI0 BapHaHTaM);
METaJTypruM YEPHBIX U LBETHBIX — CpaBHHTH TEXHHKO-3KOHOMHUYECKHE TIOKa3aTeNn paboThl ToMeHHBIX redei Ne§ (¢ B3VY) u Ne 4
METaJUIOB, (KOHYCHOE 3arpy304HOE YCTPOWCTBO);
Croco06aMu CPaBHUTENILHOH OLIEHKH — ucnonb3ys naker «OnucarenbHas CTATHCTHKAy» MPOAHAM3UPOBaTh BIOOPKY 13 1300 miaBok B
HOKa3aTesel IPOU3BOJICTBA; KKII.
KOMITBIOTEPHBIMHU TEXHOJIOTHUSIMU
00paboTku HHpOpMaIUH
3HaTh OCHOBHBIC MOHATHS, KIaccupuxanuio u | IIpumepnoie meopemuueckue 60npocwl: DNeKTPOMETAILTYPrus

CIOCOOBI ANIEKTPOCTATIEIUIABUIIBHOTO
MIPOM3BOJICTBA

Ponp deppocmiaBHOro Npou3BOACTBA B METAJLTYPTHH.

Krnaccudukarus cmoco6oB mpon3BoacTBadeppoCIIaBoB.

[uxTOBBIE MaTEpPHAIIBL, HCIOJIb3YEMbIE B IPOM3BOACTBE (HEPPOCIIIIABOB.
ITpou3BoACTBO yriaepoancToro GeppoMaprasua.

CTaJIu U CIIJIaBOB




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
MPOTrPaMMBbI

ITpou3BoACTBO HU3KOYTIIEPOAUCTOrO (peppoMapraHua.
[Tpou3BOACTBO METAJUNIMUECKOTO MapraHIa.
[MpounsBoxacTBO eppoxpoma.

ITpon3BOACTBO HUZKOYTIIEPOIHUCTOTO heppoxpoMa.
[IpousBoxacTBO eppoBaHanys.

[Ipou3BoaCTBO (eppOCHITUIIHS.

[Ipou3BoACTBO (heppOHUKEIIS.

VYmers

COBEPUIICHCTBOBATH HABBIKU,
MEPCHOCUTL PEC3YJIbTATHI B 00acThb
MaTepI/IaHBHO-HpaKTI/I‘ICCKOI\/’I,
TECXHUUYECKON JeSITEeIbHOCTH

Ilpumepnsle npakmuuecKkue 3a0anus npu coauu IK3ameHa:

CocTaBuUTH TEXHOJIOTMYCCKYIO MOCICA0OBATCIIBHOCTD IIPOU3BOACTBA YTJIICPOAUCTOIO q)eppOMapraHua C

yKa3aHHEM HCIIOIb3YEeMOT0 000pyI0BaHNUS
Omnpenenuts TUIBI GEpPPOCILIABOB MO MPEACTABICHHBIM 00pa3lam

Ornmcath TEXHOJIOTHIO MPOM3BOACTBA (eppocIuiaBa Mo HpecTaBIeHHON cxeMe. JlaTh paciuppoBKy

TMO3HUIIUH.

KBapyum Cmpymna
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4. OnmcaTh KOHCTPYKIMIO W IPUHIINAI ASHCTBHS MTPEICTaBICHHOTO 000pyI0BaHUS




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU IIPOrpamMMBbl
Bnaners CIIOCOOHOCTBIO a0CTPAKTHO MBICIIHTh, 3aaHus Ha pelleHue 3a1a4 U3 NpoecCUoHaIbHOM 001acTH
aHaJIM3MPOBATh, CHHTE3UPOBATh OmnpenenuTts pasinuus B TEXHOIOTHSX ITPOU3BOICTBA YIIIEPOIUCTOr0, HU3KOYTIIEPOIUCTOTO 1
noxydaeMmyro nHdopmanuio METaTMYECKOro (eppoMapraHia
Omnucath pa3nuyus B TEXHOJIOTHSX [TPOU3BOACTBA OOBIYHOIO M HU3KOYTIIEPOJUCTOrO heppoxpoma
o npencraBiIeHHOMY XMMHUYECKOTO aHAIN3Y (eppocIuiaBa ONpeaeuTh ero Tuil. JlaTe pasBepHyTOE
00BsICHEHHE.
3HaTh OCHOBHBbIE JTAIIbI TTOSIBICHUS Ilepeyens TeopeTHYECKUX BONMPOCOB /151 MOATOTOBKH K 3a4eTy: Hcropus Metaiutypruu
METAUTYPrHIecKUX TEXHOJIOTHH; Bkiax | 1. McTopus HAyKM M TEXHMKH Kak NMPEIMET UCCIIeIOBAHMS.
BE/IYIIMX POCCHHCKHX U 3apyOEHHBIX 2. Tlomydenue menu u3 py.
YUYCHBIX B Pa3BUTHE METaJUTypIUH; 3. Tlomyuenue O6pon3bl. BpOH30BEIH Bek.
CYIIECTBYIOIIME B HACTOSIIIIEE BPEMSI 4. Tlosmy4eHue xeje3a IPSIMBIM BOCCTAHOBJICHHEM PY/Ibl.
KOHCTPYKIIMOHHbIE MaTepHaIbl; 5. Kpwuunsrii meron.
B3aMMOCBS3b MEXIy HCTOPHUECKIM 6. Tlomyuenue OynaTHOM cTaiy.
9TalOM U IPUMEHSAEMBIMU 7. TlepBbie MeTO/bI 0OPAOOTKH METAIIIOB IABJICHUEM.
MarepuajiaMy; JTOCTOMHCTBA U 8. TwurenpHbIi cIOCOO PONU3BOJCTBA CTAIIH.
HEJIOCTATKN METaJTypPrUUeCKHX 9. KpymnHeiiuue TeXHUYECKUE JOCTHKEHHS U BHEJPEHUE MAIIMHHONW TEXHUKH B TIPOMBIIIJICHHOCTb.
MIPOLIECCOB Ha OIIPENEIIEHHBIX JTaIax 10. Jlanamadt, Kak BaKHEHIITHA METAUTyPIrHYCCKH pecypc.
pa3BUTHSI YEJIOBEUECTBA; IPUHIIMITBI 11. TnaBka MeTasiia B CHIPOJIYTHBIX M KATAJIOHCKUX TOPHAX.
BBIOOPa KOHCTPYKIIMOHHBIX MartepuasioB | 12. IlITiokodeHbl 1 OCMYH/ICKHE TIEYH.
B 3aBHCUMOCTH OT 0COOCHHOCTEN 13. Pa3paboTka myAJIMHTOBOTO IIpOIIEcca.
OIpeIeTIeHHOT0 ncropuyeckoro nepuoaa | 14. TIpokaTka MeTajuia B INTIOUIMIIBHBIX MaInHaX. [losiBIeHNE JTUCTONPOKATHBIX M COPTOBBIX CTAHOB
Ymers BBLAEIATH 0COOeHHOCTU UcTopudeckoro | [lepeueHb TeM 115l MPe3eHTAIMH

Ppa3BUTHA METAJUTYPIrun Cpeau
HUCTOPUYECCKOI'O pa3sBUTHUA O6HICCTBEI;
AHAJIU3UPOBATH X0 UCTOPUIECKOT'O
Ppa3BUTHUA O6III€CTBa 1 IIPUMCECHCHU A

- Mexanuka B [IpeBHeil ['peryy, OTKPBITHS U TBOPLIBI.

- Jleonapno na BuHuu — yueHsll, XyJOXKHUK, apPXUTEKTOP, MBICIUTENb, HHXKEHep. OCHOBHBIE
TexHU4Yeckue nzooperenus Jleonapao na Bunun.

- Benmuxkuii pycckuii Meramnypr I1.IT.AHocoB.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
METaJIIyprUYeCKUX TEXHOJIOTUH; Ha - U3BectHbIl pycckuii MeTayurypr I1.M.O06yxoB.
OCHOBE aHaJIN3a HAYYHOU IUTEpaTypsl - Xuzsp u gesrenpHocts [I.K.YepHoBa — ocHOBatelnst MeTayutorpaduy.
CaMOCTOSTENBHO OIPEAEISATh YPOBEHb - A.A. BaiikoB — 0CHOBaTeJIb COBPEMEHHON TEOPHUU METAILTYPTHIESCKUX MPOIIECCOB.
Pa3BUTHS METAILITYPrUUECKON OTpaciu - I'.B. KypatoMoB — 0CHOBaTenb COBPEMEHHON TEOPUM MaPTEHCUTHBIX IPEBPAILECHUN B CTAIN
Ha dTanax ACTOPUYECKOTO Pa3BHUTHS;
apryMeHTHPOBAHO J0Ka3bIBATh
JIOCTOMHCTBA U HEJJOCTATKH METAIUIOB H
CIUIABOB HAa JTalax HCTOPHUUYECKOTO
pa3BUTHA YeJIOBEYeCTBA
Bnanets OCHOBHBIMH METOAAaMH aHanu3a HayyHo! | [lepeuens 3ajaHuii K ceMHHapam:
JIMTEpaTyphl B 00JaCTH UCTOPHHU Poccuiickue yueHsle B 001aCTH MaTepuaIoBe/ICHHSI.
METaIUTy Py, Hampasnenus uccneoBaHuil MaTepualoOBEACHUS.
npodeccroHaNBHBIM s3bIKOM B oOsiactu | [IpueMbl obGoraieHusi 60JI0THBIX PYA.
HCTOPUU METAIIypTruu YHHUKaNbHOCTbh PYyCCKOW METAJTYyprHUH.
MPpaKTUYCCKUMU HaBbIKaMH1 H_[TIOKO(beHI)I 1 OCMYHACKHC TICYH.
CaMOCTOSITENLHOHN pa3paboTKU U «Karanonckuit» ropH.
UCIIOJIb30BaHMsI HAyYHO-TEXHUYECKON
JUTEpPaTyphl B 00IACTH METALTYPTHU
3HaTh OCHOBHBIE JTalbl Pa3BUTHsI TEXHUKHU U Ilepeyens TeopeTHYECKHX BOMPOCOB JJIA MOATOTOBKH K 3a4€Ty: Hcropus TexHUKH

TEXHOJIOTHit; 0COOCHHOCTH
BO3HUKHOBEHHS M PA3BUTHSI TEXHUKU U
TEXHOJIOTUH B Pa3JInYHbIE TEPUO/IBI
HCTOPHYECKOTO Pa3BUTHS OOIIECTRA;
OCHOBHbIC TSH/ICHI[UH PA3BUTHS
TEXHUKH;

B3aMMOCBA3b MCKIY PA3BUTUEM
00111eCTBa ¥ YPOBHEM Pa3BUTHS
TCXHUKH,; HAIIPABJICHUSA pa3BUTUA
TEXHUKH Y TEXHOJIOTHUH Ha COBPEMEHHOM
aTamne

1. Poute Haykn ¥ TEXHUKH B pa3BUTHH o0miecTBa. McToprs HayKH M TEXHUKH Kak IpeaMeT
HCCIIEIOBAHMSI.

2. [TporoHay4HBIE 3HAHUS NEPBBIX [IUBUIN3ALMH.

3. OO01mye MpU3HaKW aHTUIHOH HAYKH.

4, Hayunsie 3nanus Ha [lpeBaeM Boctoke. Hayunbie 3nanust Kuras. Hayunsie 3nanus Unguu.
5. Ounocodus ectecTBo3HaHUA B JpeBHeit ['perum.

6. Mexanuka B [IpeBneii ['peniun, OTKpBITUS U TBOPLBL.

7. OCHOBHBIE TIPEICTaBIEHUS IPEBHUX I'PEKOB O CTPOSHUH 3eMJIH U BceseHHO.

8. Omnoxa Bo3poxaenus, obmias xapakTepiUCTHKA U €CTECTBEHHO-HAYYHbIE JOCTIDKEHHS.

9. . . PazBurue texnuku B XVI—XVII BB.

10. . Mexanuka B XVII B.

11. 3aporkIeHUE IEMEHTOB MATHHHON TEXHUKU

12. HcTopus yTBepAeHUS BTOPOTO Hayaaa TEPMOJIUHAMUKH

13. Kpymnneiimme TeXHU4eCKUEe TOCTUKEHUS U BHEAPEHUE MAITMHHON TEXHUKU B
MIPOMBIIIIEHHOCTb.

14. Hayunas peBomonus Hayana 20-ro Bexa.

15. Kpynneiimue n3obperenus XX B. U TMHAMHKA Pa3BUTHS OTACIBHBIX THIIOB TEXHHYECKUX
0OBEKTOB.

16. CoBpeMeHHbIe KOHIIETIIINH TPOUCXOKICHHUS )KU3HU M IBOJIOINH OHOoCchephl 3eMIIH.
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YmeTs MOJIb30BATHCS COBPEMEHHOM HayuHOMI Ilepeyens TeM J1sl Mpe3eHTANMHA
JMTEpaTypoi I 00OTaIieHus — Apuctorens. JKu3Hb U HayuHas 1eSIT€IbHOCTD.
3HaHUAMH B 00JIaCTH UCTOPUH TEXHUKH; | — Apxumen. )Ku3Hb U Hay4dHas JESITEbHOCTD.
BBIJICIIATE OCOOCHHOCTH PasBUTHS — EBxomn. J)Ku3He 11 HaydHAs ACSATEIBHOCTS.
TEXHMKH Ha Pa3IM1HBIX STallax — [Mronemeii. )Ku3Hb U Hay4HAs ESTENLHOCTb.
MCTOpHHCCKOrO pasBUTH, MOJIB3OBATCA | Jleonapo 1a BuHYM — ydeHbIi, XyI0/KHHUK, apXUTEKTOP, MBICTUTENb, HHKEHE.
TepMuHONOTHEH B 06nacTH — OcHoBHBIE TexHIYEeCcKHe n300pereHus JleoHapno na Buran.
OOIIETEXHNIECKUX TUCIUIIINH; N
— Tamuneo Fanuneit. Ero 6uorpadus.
aHAJTM3UPOBATh YPOBEHb PA3BUTHUS . .
TEXHHKH Ha PasTHIHBIX STATAX — Xpuctnad ['toiireHc — n3obperarens U onTuk. [IpuHnun [foiireHca — OTKpBITHE,
HCTOPUUECKOr0 PasBHTHS OBIIECTB; MOJIepHHU3AIHS, C(ijeMeHHOC HCIIOJIb30BaHUeE.
APTYMEHTHPOBAHO TOKA3HIBATE — Huxkonait KonepHuk u ero cucteMa MUpO3AaHUsL.
JIOCTHIKEHUE OMPEETEHHOT0 YPOBHS — Jxopnano bpyHo: Guorpadusi, MUpOBO33peHHE, MECTO B UCTOPHU HAYKH.
Pa3BUTHA TEXHUKH B ONpPEIeICHHBIN
UCTOPHUYECKHN TIEPHO Pa3BUTHSA
o01ecTBa
Bnanets OCHOBHBIMH METOAAaMH aHanu3a HaydyHoH | [lepedens 3ajaHuii K ceMHHapam:
JUTEpaTypsl B 00IaCTH UCTOPHH — OCHOBHBIE OHATHS U 3aKOHOMEPHOCTH PA3BUTUS TEXHUKH
MCTAJUTYypruu; — CucreMa «4elnoBEeK — TEXHHKa»
npodeccHOHANBHBIM S3BIKOM B O0JIacTn | TeXHHKA H HHKEHEP
HCTOPUH TEXHUKU, — WmxeHepHast e TENBHOCTD
NpakTHYCCKUMH HaBBIKAMH — BrusiHME HAyKW M YYEHBIX HA Pa3BUTHE TEXHUKH
CaMOCTOSATENIFHON pa3paboTKu U
WCTIOJIb30BaHUS HAyYHO-TEXHIUUECKON
JUTEPATyPHI B 00JACTH TEXHUKU
3HaTh TpeOOBaHMUS K IOATOTOBKE OTYETA IO Yuebnas -
MPaKTHUKE COTJIACHO YTBEPKACHHBIM ITpuemsr 00pabOTKN M CHCTEMAaTH3AMU (PaKTHUECKOTO U JIUTEPaTypHOr0 MaTepHuasa 03HAKOMUTENbHAS
(hopmam IIpaKTUKa
YmeTs COCTaBIIAThH OTYET IO MPAKTHKE CocCTaBiATh U MHUCATh OTYET 0 YUeOHOH - 03HAKOMHUTENIFHON IPaKTHKE.
Pa30upaThcst B TEOPETHUECKUX BOIPOCaX N30paHHON TeMBI, CAMOCTOSATENIFHO IIPOAHAIN3UPOBATh
MIPAKTUIECKUH MaTepHai, pa3oopaTh 1 000CHOBATh MPAKTHYECKHIE NPEATIOKECHHS
Buagerts MpaBUJIaMHU TIOATOTOBKH YCTaHOBIEHHOH | [Ipremamu cocTaBeHUs M HAIMCAHHS OTYETa MO y4eOHOW - 03HAKOMUTEIHLHOHN MPaKTHKE:
OTYETHOCTH II0 YTBEPXKACHHBIM (OpMaM | OTpa3uTh MaTepHal o COHOBHEIM nozpazneneHusm [TAO «MMK»
3HaTh TpeOOBaHMUS K IIOATOTOBKE OTYETA IO VY4ebHas - mpakTHKa
MPaKTHUKE COTJIACHO YTBEPKICHHBIM [IpaBuna 006paboTKM U cHCTEeMaTH3AINH (DAaKTHIECKOTO U JINTEpaTypPHOTO MaTepHaia IO TIOJTYYIECHHUIO
dhopmam MIEPBUYHBIX
Ymerb COCTABJISITH OTYET IT0 ITPAKTHUKE CocCTaBiATh U MUCATh OTYET M0 YUEOHOW - MPAKTUKE IO MOITYICHHUIO MIEPBUIHBIX MPO(ecCHOHATBHBIX IpO(ECCHOHATBHBIX

yMeHI/Iﬁ 1 HaBBIKOB, B TOM YHUCJIC IICPBUIHBIX yMeHHﬁ 1 HAaBBIKOB Hay‘-IHO-HCCI[e)IOBaTeHBCKOﬁ
JACATCIIBHOCTH

yMCHI/Iﬁ 1 HaBBIKOB, B
TOM YUCJIC ICPBUYHBIX




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Bnaners MpaBHJIAMH TTOJITOTOBKH yCTAHOBICHHON YMEHHH 1 HABBIKOB
OTYETHOCTH I10 YTBEPXKJICHHBIM (hopMam Hay4HO-
[IpaBunamu 06pabOTKH B CUCTEMATH3AINN (GAaKTHIECKOTO U IUTEPATYPHOTO MaTepHaa. HCCIIeIOBATEILCKON
ConeprxkaHue OTYETa OIPENEINIACTCS HHANBUIYaIbHBIM 3a/JaHAEM, BBIIAHHBIM PYKOBOJUTENEM MIPAKTHKH. | IeSTeIbHOCTH
Pazo6op TeopeTndeckux Bompocax N30paHHOM TeMBI, CAMOCTOSITEIBHBIN aHAN3 PAKTHIECKOTO
Mareprana, 000CHOBAaTh IIPAKTUIECKHUE IPEIIOKCHHS
OIIK-3 crnoco0HOCTHIO 0CO3HABATDH COLUAJIBHYIO 3HAYMMOCTH CBOeii Oyayuieii npodeccuu
3HaTh OCHOBHBIE OTPEECICHUS U IOHSTHUS, Teopemuueckue 6onpocuwl: OcHOBBI
UCIIOJIb3yEMbIC B METAJUTypTUH YepHbIX | 1. XUMHUYECKHU COCTAB jKeNe3HBIX pyl. TpeboBaHus K KaueCTBY KeJIE3HBIX PYA U HEOOXOAMMOCTh | METaJUIyprHYecKoro
Y LIBETHBIX METAJIJIOB; MOJITOTOBKH MX K JOMEHHOH IJIaBKe. MIPOU3BOJICTBA
- MECTO NIPOU3BOJICTBA METAJLIOB B chepe | 2. THuIIBI JKeNe3HBIX Py 10 PyA000pasytomeMy MuHepaty. OCHOBHBIE MECTOPOXKACHHS KEJIE3HBIX
YeJIOBEUECKOH IeATeIbHOCTH pya.
3. Drrochl JOMEHHOH MIIaBKU, TEXHOT€HHOE CHIPBE.
4. Crioco0bI TOATOTOBKY Pyl K IOMEHHOH miaBke. HazHaueHne n xapakTepucTHKa croco0oB
OKYCKOBaHHS JKEJIC30PYAHBIX MaTE€PUaIOB.
5. CyIIHOCTh arjloMepanoHHOTO MPOoIecca.
6. IIpsiMoe 1 KOCBeHHOE BOccTaHOBJIEeHHE OKCcHI0B. OcobernHocTH. [Tokazatenu. CpaBHeHHE
HPSIMOTO U KOCBEHHOT'O BOCCTAHOBIICHUSI.
7. BoccraHoBneHue KpeMHHUs, MapraHiia, BaHaaus 1 TUTaHa B IOMEHHOW TIeYH.
8. O0pa3oBaHue YyryHa B JOMEHHOM 1eur. Bubl 4yryHOB, BHITUIABIISIEMBIX B IOMEHHBIX TI€4aXx.
9. [IImakooGpa3oBaHe B JOMEHHOM neun. [lepBHUHBIN, TPOMEXYTOUHBIH, KOHEYHBIH HIIaK.
CocTtaB KOHEYHOTO IuTaka. TpeOoBaHUS K IIITAKaM.
10. IToBenenue u 6anaHc cepsl B IOMEHHOH 1eur. BHetoMeHHas necynbhypamust 1yryHa.
11. OCHOBHBIE ITYTH U CIIOCOOBI CHIXXEHHSI PacXo/la KOKCa IPH BHIIJIABKE YyTyHa.
12. Oo01iee ycTpoiicTBO M COCTaB KOMIUIEKCA JOMEHHOH I1e4H.
13. Brimyck u y0opka MpoayKTOB TUIaBKH. JINTEHHBIA ABOP.
14. Buzp! cranu o creneHu packuCIeHHOCTH
15. UYro Ha3bIBaeTCS PACKHCIEHUEM CTAIIN?
16. Kakne matepuaisl Ha3pIBAIOTCS METAIUIMIECKOMN IIMXTON?
17. Kakne matepnaisl Ha3pIBAIOTCS HEMETAUTHIECKOM ITIXTOMH?
18. 3 KakMX OCHOBHBIX KOMIIOHEHTOB COCTOMT CTAJICIIABHIIbHBIN 1IUIAK?
19. UYro Ha3bIBaeTCS OCHOBHOCTBIO IUIAKa?
20. Kak Ha3pIBaeTCs CTaNb C Pa3IMYHON CTENEHBIO JISTUPOBaHHsI?
21. Kakue crasneraBuiibHbIE arperatsl MOTYT HCHOJIB30BATHCS IS BBIIIABKH CTAIIN?
22. Hapucyiite cxemy npoguiisi KHCIOPOIHOTO KOHBEpTEpa.

23. Ha3zoBute muxToBEIe MaTepHraJibl, KOTOPbIC UCITIOJIB3YIOTCA NPH BBIIJIABKE CTAJIN B
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KHUCJIOPOAHOM KOHBEpTEpE.
24, Kakue n3BecTHbI pa3HOBHIHOCTH KOBIIEBOW 00pabOTKH cTanu?
25. [Nepeuncaure ocHOBHBIE pazHOBUAHOCTH MHII3.
26. [Mouemy omna u3 pazHosunHocTeit MHJI3 Ha3pIBaeTcs paanaibHO?
217. Kakue npenMyniecTBa HMEET HENPEPHIBHASL PA3IMBKa CTAJIN IIEPE PA3IUBKOM B M3JIOKHHUIIBI?
Ymets KPUTHYECKH OCMBICINBATH COCTOSTHHE U Ilpaxkmuueckue 3a0anus.
IyTH Pa3BUTHSA METAJUTypTUIECKOTO 1. Ilepeunciuts myTH HOBBIIEHHUS 3P )eKTHBHOCTH PabOTH AOMEHHOH nmeun?
TIPOM3BOJICTBA 2. pa3paboTath MeponpuaTus o HreHcudukanus BeimiaBku ctaym B JICIT u JICA?
Bnaners nH(popManuen O CHIPEEBBIX U XMMHYECKUH COCTaB JKeJIE3HBIX py/. TpeOoBaHMA K KauecTBY JKEJIE3HBIX Py M HEOOXOANMOCTD
TEXHUYECKNX 0a3aX METATYPIrHIECKOTO | MOJArOTOBKH MX K IOMECHHOM IIIaBKE;
[IpOU3BOACTBA, Turel )kene3HsIX Py 10 pyAoodpasytomemMy MuHepaxy. OCHOBHBIE MECTOPOKACHHS XKEIE3HBIX PYI.
HaBbIKaMH ITONCKA HAYIHOH U @mrockl JOMEHHOH IUTABKH, TEXHOTEHHOE CHIPBE.
TEeXHHYECKOH HH(POpMaUK 1O = Ha3oBHTE MUXTOBBIE MaTEPUANbI, KOTOPbIE UCIIONb3YIOTCS NPH BHIMJIABKE CTAIH B KUCIOPOIHOM
HarnpaBlieHuIo «MeTamTyprus» KOHBepTepe.
= JIy1s1 4ero MCHoJIb3yeTCsl U3BECTh B KUCIOPOIHO-KOHBEPTEPHOM Iporecce?
3Hath Ponp Meramnypruu B pa3BuTUU Beenenue B
o011ecTBa ¥ 5KOHOMHUKHU CTPAHBI, Teopemuueckue 6onpocuwl: HalpaBJIcHUE
peruosna u ropoaa. CoBpeMeHHOE 1. Pojib ¥ 3HaUEHHME METaJUTypTUH B OOLIECTBE.
COCTOSIHHME METaJUTypruyeckoii orpacnu. | 2. Pa3Burue meraiurypruu B Poccun u 3a py6eskom.
ITpo6neMb! 1 IEepCIEKTUBBI Pa3BUTHS 3. YepHsble U IBETHBIE METAJUIBI, UX 3HAYEHHE B PA3BUTHH IIPOU3BOJICTBA U JKU3HEACATEIBHOCTH JIIOACH.
METaJUTypIHH TOPOJia, PETHOHA, CTpaHbl | 4. OCHOBHBIE METAIyprU4eCcKUe MPOLECCHI.
1 3apyOeKbS.
YmeTs Oco3HaBaTh CONMATBHYIO 3HAYUMOCTD Ilpaxmuueckue 3a0anus:
npodeccun Metamtypra. Beigenars cBoé | [ToaroroBka 10kia10B-TIpe3eHTaNNi Ha MPEATIOKEHHbBIE HIIM CAMOCTOSTEIIbHBIE TEMATHKH.
MOJIOKEHHE CPEeIH APYTHX MpodeccHil. [NoaroroBka joKIIaI0B-NIPE3EHTAIMI M KPATKUX COOOIIEHHH, PaCKPBIBAIOIINX COIMAIBHYIO 3HAYUMOCTD
WzmensaTs npoduis cBoeit padoTHI B npodeccun MeTauTypra; MoJjoXeHHe MeTaJurypra Cpeay Apyrux npodeccuii; BO3MOXXHOCTh U3MEHEHHUS
nporuecce npodecCHOHATBHON npoduIs cBoeH paboThI B Iporiecce NpoecCHOHATBHON 1eSTETbHOCTH.
JIeITeIILHOCTH. OOcyxaeHne posin ¥ 3HaYCHUSI METaJUTYpriH B 00IIECTBE; Pa3BUTHS MeTaJuTypruu B Poccun u 3a
pyOexoMm; 3HaueHHS YEPHBIX U IIBETHBIX METAJJIOB B Pa3BUTHH NPOU3BOJICTBA M KHU3HEIEATEIHHOCTH
JtoJieit; 0cOOEHHOCTE OCHOBHBIX METAJUTyPrUUECKHX MTPOIIECCOB.
Bnanets Wudopmanueii o ChIpbEBBIX U . .
TeXHUUECKHX 6a3aX METAILTYpPIHUECKOrO [Moaroroska joKI1a10B-NIPE3EHTAMI U KPATKHX COOOIIEHHH, coJiep KaluX HHPOPMALHIO O CHIPHEBBIX U
nponssoscTa, Hapbikamu Houcka TEXHUYECKUX 6?3ax METaIUTypPrHeCcKOro NpOn3BOACTBA.
HayuHO U TeXHIUECKOH HH(OPMALLIH [Touck Hay4HO¥H 1 TEXHIECKOH nHGOPMALIHH TI0 HANIPaBICHHUIO «MeTammyprusi» (B paMKax
COTJIACOBAHHBIX 3aJJaHHN).
10 HampaBJIeHUI0 «MeTauTyprusy.
3HaTh Ponb cienmanpHOCTH «O6paboTKa Teopemuueckue 60npocwl: Brenenue B
METaJUIOB M CIIaBOB JaBICHHEM» B 1. Pons u 3Ha"eHue crenpaabHOCTH «O0paboTKa METANJIOB U CIIJIABOB JIaBJICHHEM) B OOIIIECTBE. CHEeNHaTbHOCTh

pa3BUTHUHN OOIIECTBA U YKOHOMUKH
CTpaHBl, pETHOHA B TOPOAA.

2. Pa3Butne cnenmanpHOCTH «OO0pabOoTKa METAIUIOB U CILUIAaBOB AaBlieHHEeM» B Poccun u 3a pyOeskoMm.
3. LlepHLIe M IBETHBIC MCTAJIJIbI, UX 3HAYCHHUC B Pa3BUTUH IMTPOU3BOACTBA U KU3HCACATCIBHOCTH Hfoﬂeﬁ.
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CoBpeMeHHOE COCTOSIHUE 4. OCHOBHBIE METAITypru4ecKre MpoLeccCHl.
MeTautyprudeckoi orpaciu. I1poonemsr
Y TIEPCTIIEKTUBBI Pa3BUTUS METAJUTypPTUH
ropojia, peTHOHA, CTPaHbI U 3apyOEKb4.
YmeTs Oco3HaBaTh COLUATBHYIO 3HAUUMOCTb Ipaxmuueckue 3a0anus:
npodeccnit MeTaTyprudecKon INoaroroBka moKIaOB-NPE3eHTAIMI HA IPEIIOKEHHBIC NIIH CAMOCTOSTEIbHBIE TEMATHKH.
CTHEUATbHOCTH. BRIIENITh CBOE INoaroroBka KOKJIaOB-NMPE3EHTAINI M KPATKUX COOOIIEHUH, paCKPBIBAIOIINX CONNAIBHYIO 3HAYUMOCTD
TIOJIOXKCHUE CPEIN APYTHX MPOPeccHii. npodeccuii MeTaUTypPrUiecKoi CrierMaIbHOCTH; TIOJ0KESHUE CIICI[AIIICTOB 10 00paboTKe METalIOB
W3mensaTs npoduis cBoeit paboTHI B JaBIICHUEM CPENU OPYTHX MpodeccHii; BO3MOKHOCTh H3MEHEHUs PpoduIs cBoeH paboThI B Iporiecce
npouecce MpodhecCHOHATBHON PO eCCHOHANBHOM e TEIFHOCTH.
JeATEIIbHOCTH. OOcyxIeHne posu U 3HaYeHUs criennaibHOCTH «O0paboTKa METAIIOB U CIIJIABOB JaBJICHUEM» B
o01iecTBe; pa3BUTHA crienuanbHOCTH «O0paboTKa METalIoB U CIUIaBOB JaBieHHeM» B Poccuu u 3a
pyOexoM; 3HaueHUS YEPHBIX U LIBETHBIX METAJUIOB B Pa3BUTHH IPOU3BOJICTBA U KU3HEAEATEIbHOCTH
nr0Jel; 0cOOEHHOCTeH OCHOBHBIX METAJLTYpPTUUSCKUX NPOLECCOB.
Bnanets Wudopmanueii 0 CHIpbEBBIX U N .
TeXHHYECKHX 623aX METAILTYPTHIECKOTO [MoaroroBka J0KIIaOB-NPE3EHTAIMI U KPATKHX COOOIIEHHH, CollepKaluX HHYOPMALHIO O CBIPHEBBIX U
npon3BosicTa, Hapbikamu Houcka TEXHUYECKUX 6513ax METajlTypruecKoro Mpou3BOACTBa. }
HayUHO U TeXHHYCCKOH HH(OPMALIH ITouck Hay4HOI U TEXHHYECKOH nH(pOpMaLIKH 110 METAILTYPrHYECKON CIIEIMAIBHOCTH (B paMKax
N COIJIACOBAaHHBIX 3aJJaHUIA).
110 METAJUTypPTUYECKOH CIIeNNaIbHOCTH.
3HaTh CBOMCTBA U 00JIACTH MPUMEHEHUS Martepuan 3KCKypCuil Ha IPEANPUSLTHSL: VYuebnas -
MaTepuaioB B METAJUIyPIUH, B T.4. - [TAO «MarHuToropckuii MeTaJTypruuecKuii KOMOMHATY; 03HAKOMUTEIbHAS
HaHOMATEPHAJIOB U HAHOCHCTEM - OAO «MarHuToropcKiii METU3HO-KaJIMOPOBOYHBIH 3aBOJ» H JP. MIPaKTHKA
YMeTh CaMOCTOSATEIIBLHO OIIPECIISITh C
UCIIONIb30BaHUEM Hay4YHO-TeXHHYeckold | OOpabaTeiBaTh MaTepuall, MOJTyYEeHHBIH Ha SKCKYPCHSIX Ha MPEIIPHUSTHS:
JIUTEPATyphl YPOBEHb TEXHUKH, - [IAO «MarHuTOropcKuii METAILTYPTrUIeCKUil KOMOHHATY;
MCIOJIb3YEMOM B Ipolieccax - OAO «MarHuTOroOpcKuii METU3HO-KaTHOPOBOYHEIH 3aBO U Jp.
METUTYPTHU M MaTepuanoo0paboTKu
Bnaners TEOPETHYECKUMH 3HAHUSIMH B 00J1aCTH
METAJUTYPIHH, & TAKXKE TPaKTHIECKUMH . .
HABBIKAM CAMOCTOSTENbHO [IpaBunaMu cocTaBIeHUS U HANMCaHUS OTYETa 0 y4eOHO! - 03HAKOMUTEIHHOM MPaKTHKE.
pa3paGOTKH 1 HCTIOTB30BAHIS HAYHHO- INoaroroBka oT4ETa CAMOCTOSATENBHO MO PYKOBOJACTBOM IPENOAABATENS
TEXHUUYECKOH JINTEPATYPHI
3HaTh CBOWCTBA M 00JTaCTH MPUMEHEHHS VY4yebHas - mpakTHKa

MaT€praioB B METAJLITYPTHUH, B T.4.
HaHOMATEpHaJlOB U HAHOCUCTEM

Martepwuan SKCKypcHuil Ha TIPEATPHSATHS:
-000 «CrnenuanbHble TEXHOJIOTHI,
- 000 «Tepmonedopm» u 1p.

IO TIOJTYIECHHUIO
MIEPBAYHBIX
po¢eCCHOHATBHBIX
YMCHHH ¥ HABBIKOB, B




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Ymers CaMOCTOSTENILHO OIPEIEIISITh C TOM YHCIIE IEPBUYHBIX
UCIIOJIb30BAaHUEM Hay4YHO-TeXHHYeckol | OOpadarsiBaTh MaTepuall, MOJy4YEeHHBIH Ha SKCKYPCHSIX Ha MPEIPHSTHS: YMEHHH 1 HABBIKOB
JUTEPATypHl YPOBEHb TEXHUKH, -O00 «CrientnanpHbIC TEXHOIOTHIY; HAyJHO-
HCIIONIB3YEeMOH B TIpoIieccax - 000 «Tepmonedopm» u ap. HCCIIeAOBATEIBLCKON
METAJUTypTHH H MaTepHaioo0paboTKu JIESITeTTFHOCTH
Bnaners TEOPETHYECKUMHY 3HAHUSIMH B 00TIaCTH [IpaBumamu cocTaBieHHs M HAIMCAHUS OTYETA IO yIEOHOI - MPaKTHKE MO MMOJYICHUIO TEPBUYHBIX
METAJUTYPIHH, & TAKXKE MPAKTUIECKUMH | MPO(eCCHOHANBHBIX YMEHNH U HABBIKOB, B TOM YHCIIC IEPBUYHBIX YMEHHI M HABBIKOB HAYIHO-
HaBBIKAMHU CaMOCTOSTEIbHOMN HCCIIE0BATEIbCKON AEATEIBHOCTH.
pa3pabOTKH M MCIOIb30BaHMSA HAydHO- | Pa3bop TeopeTndecknx BOIPOCOB M30paHHOI TEMBI, aHAIN3 TPAKTUIECKOTO MaTepHaa, pa3odop u
TEXHUYECKOH JINTEPATYPHI 000CHOBaHNE MPAKTHIECKUX NPEUIOKECHHUI
OIIK-4 roTOBHOCTBHIO COYETATH TEOPHIO U MPAKTHKY /ISl pellleHUsI HH:KeHEPHBIX 32124
3HaTh - OCHOBHBIE TTOJIOXKEHUS Teopuu npeie- | TeopeTuueckue BOMPOCHI 1151 IK3aMeHa Matemaruka

JIOB M HETIPEPHIBHBIX (PpyHKINH, rpaduku
OCHOBHBIX 3JIEMEHTAPHBIX (YHKIMH U UX
CBOHCTBA, OCHOBBI YHCIICHHOTO PEIICHUS
TPaHCLCH/ICHTHBIX YPaBHEHNU,

- OCHOBHBIE TeOpeMbI Aud pepeHraIb-
HOTO M MHTETPaIbHOTO HCUUCIICHUS
(GyHKIMIA OJTHOW M HECKOJIBKUX TIepe-
MEHHBIX, METObI (D epeHInATLHOTO
MCYMCJICHUsSI UCCIIeOBaHUs (PYHKIINH,
OCHOBBI YHCIJICHHBIX METOJIOB
BBIYHCIICHHS OIIPEACIEHHbBIX
MHTETPAJIOB,

- OCHOBHBIE TUIIBI OOBIKHOBEHHBIX

T QepeHInaATbHBIX YpaBHEHUH U
METO/IbI MX PELICHUs,

- OCHOBHBIE TTOHSTHS TEOPUH
BEPOSITHOCTEN U MaTEMAaTUYECKON
CTAaTHCTHKH

@ynxnus. CriocoOs! 3aganus. O6xacTs onpeneneHus. OCHOBHBIC 3IeMEHTapHbIE QYHKIINH, HX
CBOMCTBa, rpaduky.

[penen ¢pynkun B Touke. Ipenen pyHknnu B 6eckonedHOCTH. OHOCTOPOHHUE ITPEAETIHI.
BbeckoneuHo Manblie 1 OeckOHEUHO OobIINe (hYHKIMH, CBA3b MEX Ty HUMHU. CBOWCTBAa OECKOHEUHO
MaJIbIX (DYHKIUH.

TeopeMsl 0 nipenenax. PackpeiTue HEONpEAEIEHHOCTEN.

3ameyareabHbIC IPEebl.

CpaBHeHHE OECKOHEYHO MajbiX QYHKIHNA. DKBUBAIICHTHBIC OCCKOHEUHO MaJible (DYHKIIMHA U OCHOBHBIC
TeopeMbl 0 HUX. [[pruMeHeHne K BBIYUCICHUIO TIPEIETIOB.

HenpepsiBHOCTE QpyHKIMN B TOUKe. TOYKM pa3phiBa M X KJIACCUPHUKAIMSL.

OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QyHKIMIX. CBOMcTBa (DYHKIIMHA HETIPEPHIBHBIX HA OTPE3KE.
[TpousBosHast GyHKIHMH, €€ TEOMETPUIECKIH 1 (PU3UUECKHUI CMBICI.

YpaBHEeHUs KacaTeJIbHON 1 HOpMali K KpuBoi. [luddepennnpyemocts GyHKIIUH B TOUKE.
[IpousBosHast CyMMBI, pa3HOCTH, IPOM3BENICHNS, YaCTHOTO (yHKIMHA. [Ipon3BoaHas CIIOKHON 1
o0paTHON (QyHKIIHI.

JuddepennnpoBaniie HESIBHBIX U ITapaMETPUYECKH 3aaHHbIX QyHKIMH. Jlorapudmuueckoe

i depeHInpoBaHme.

[Ipou3BoAHBIE BBICIINX MOPSAKOB.

Huddepennnan pyaxunn. ['eomerpudeckuii cMmpica quddeperimana. OCHOBHBIE TEOPEMBI O
muddepeHnmranax.

[Ipumenenne aupdepeniuana K MPUOIKEHHBIM BEIYUCIICHUSIM.

OcHOBHBIE TeopeMbl AudpepeHranbpHoro ueuncienus: Poms, Jlarpamka n Ko,

[Ipasuno Jlonurans.

VYcnoBusi MOHOTOHHOCTH QYHKIMH. DKcTpeMyMbl pyHKIi. Heo0xommmMoe 1 10cTaTouHOE YCIIOBHS
9KCTpeMyMa (pyHKIUH.

HauGonbniee n HanMeHbIIee 3HaUeHHsT QYHKIIMN Ha OTPE3Ke.

Beimyksocts rpaduka ¢pynkunu. Toukn nepern6a. Heo0xoaumMoe 1 10CTaTOYHOE YCIOBHUS TOUEK




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

neperuoa.

Acumnrotsl rpaduka GyHKINH.

[lepBooOpasnas. HeonpeneneHHsIit mHTETpal u ero cBoiicTBa. Tabmmia OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METO/BI HHTETPUPOBAHMS: 3aMEHA IIEPEMEHHON ¥ MHTETPUPOBAHUE 110 JACTSIM.
WuTerpupoBanme pannoHATBHBIX (QYHKINH.

WuTerpupoBanie TPUTOHOMETPUIECKHAX (DYHKITHIA.

WuTerpupoBanue nppanuoHaIbHBIX (YHKITHH.

OmnpeneneHHBI HHTETpaANI KaK Mpeel HHTETPalbHON CYMMBI, €0 CBOHCTBA.

®dopmyna Hetotona — JleliOnuua. OCHOBHBIE CBOIMCTBA ONPEIEICHHOI'O HHTErpaa.
Brruncnenue onpeneaeHHOro HHTerpaa (3aMeHa nepeMeHHON, HHTETPUPOBAHKE 10 YaCTSIM).
WHTerpupoBaHye YeTHBIX M HEUETHBIX (DYHKLIUH B CHMMETPUYHBIX NIpe/ienax.

HecoOcTBeHHbIE UHTETPABL.

I'eomeTprueckre u pU3HMYECKUe IPUITOKEHHUS ONIPEICICHHOTO HHTETpaa.

Oonactp onpeanenenus OHII. [Ipenen, HenpepsiBHOCT. CBONCTBA QPYHKIMI, HEIPEPHIBHBIX B
OTpaHUYCHHON 3aMKHYTOU OOJIaCTH.

YacTHble NPOU3BOAHBIE IEPBOTO MOPSAKA, UX TEOMETPHUUYECKOE UCTOIKOBAHHUE.

YacTHble NPOU3BOAHBIE BBICIIUX HOPSIKOB.

HuddeperunpyemMocTs 1 ONHEIH auddepernnan GpyHKIuu.

[Tpumenenne nonHoro qudpepeHnnana K MpuOIMKEHHBIM BEMUCIeHIAM. [uddhepeHnnans! BRICIIHX
HOPSIIKOB.

IIpousBonHas cnoxHoi pyHkiwy. IloxHas mpousBogHAS.

WHuBapuaHTHOCTH ()OPMBI IOTHOTO JuddepeHnuaa.

HuddeperunpoBanue HesIBHON QYHKITUH.

KacaTenpHas II0CKOCTh M HOPMAJIb K IIOBEPXHOCTH.

OkcTpeMyM GYHKIMH IBYX NepeMeHHbIX. Heo0XouMoe 1 I0CTaTOYHOE YCIIOBUE IKCTPEMYyMa.
VYcaoBHbIM 3kcTpeMyM. MeTton MHOkuTenei Jlarpanka.

HawnGomnbiree 1 HanMeHb1ee 3HaUCHNS QYHKIIMU B 3aMKHYTOH 001acTH.

JIBOIiHOM MHTErpall: OCHOBHBIE NOHATHS U ONPEEIICHHS.

I'eometpraeckuii U GU3NIECKUI CMBICT TBOWHOTO WHTETpaia.

OCHOBHBIE CBOMCTBA JBOMHOIO UHTETpaa.

Brruncnenue qBOMHOrO MHTErpana B 1€KapTOBBIX KOOPAMHATAX.

Brruncnenue JBOWHOTO HHTETpaia B MOJIIPHBIX KOOPAWHATAX.

IIpuioxxeHus JBOMHOIO UHTErpaa.

TpoliHOi HHTErpal: OCHOBHBIE IIOHSATHUS, CBOUCTBA.

Brruncrnenue TpoitHOro MHTETpasa B JeKapTOBBIX KOOPIUHATAX.

3aMeHa mepeMeHHBIX B TPOMHOM HHTerpaje. BeaucieHne TpoiHHOTo HHTETpaia B IFUITHHIPHYECKIX 1
chepruecKknx KOOpAUHATaX.

I'eomeTpruecknii 1 GU3HIECKUIT CMBICI, IPUIIOKEHUS TPOMHOTO MHTETpaa.
Juddepennnanbaple ypaBHEHHs: OCHOBHBIE MOHSATHL. 331a4H, IPUBOIIHNE K AU PepeHINaTIbHbIM




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

YPaBHEHHUSM.
Teopema cyiecTBOBaHUs M €JMHCTBEHHOCTH pereHus TuddepeHnansHOro ypaBHEHHs.
YpaBHEHUS ¢ pa3IeIAIONIMMHUCS IEPEMEHHBIMU.

OpHOpoHbIe muddepeHIraIbHbIe YpaBHeHH | opsiaka.

JIuneiinble ypaBHeHUs. Y paBHeHUs bepHymnu.

YpaBHeHUEe B NOJHBIX Au(depeHimanax.

Juddepernnanbaple ypaBHEHNS BBICIINX MOPSIIKOB: OCHOBHBIE TOHATHS.

YpaBHEHMs, JOMYCKAIOMINE NOHMKEHUE MOPSAKA.

Jluneiinble quddepeHnmansaple ypaBHEHHS BBICIIUX MOPSAKOB. JIMHEHHbIE 0THOPOIHBIC

i depeHnnanbHbIe ypaBHeHUs 2, N-TO MOPSIKOB.

Wuterpuposanue JIOAY ¢ mOCTOSHHBIME KO3(QPUITUCHTAMHU.

Jluneitasie HeogHopoausie Y. CtpykTypa obmero pemenus JIHAY.

MeTox Bapualuy IPOU3BOJIBHBIX TOCTOSIHHBIX.

Wnrerpuposanne JIHAY ¢ nocTossHHBIMU K03 (DUIIMEHTAMH ¥ IPABOW YaCThIO CIIEIMAILHOTO BU/IA.
Cucremsl quddepeHInanpHBIX ypaBHeHNH. Teopema cymecTBOBaHHS U €AMHCTBEHHOCTH PEIICHUS.
MeTo HCKITIOYEHUS ISl PEILICHNS] HOPMAJIBHBIX CHCTeM AU (epeHINaTbHBIX YPaBHEHHUH.
UncreHHbIE METOIBI PELICHUS anreOpandecKuX U TPAHCIEHACHTHBIX YPABHEHHH.

UucneHHbIE METOABI PELICHHS ONPENEIEHHOIO HHTErpaa.

OneMeHTH KOMOWHATOPHUKH: IIEPECTAHOBKH, Pa3MEIICHNS, COUCTaHHS.

OCHOBHBIE TIOHATHA TEOPUH BEPOSITHOCTEH: HCIIBITAaHUE, COOBITHE, BEPOATHOCTH COOBITHS.
JeticTBust Haj cOObITUSIMH. AJreOpa COOBITH.

TeopeMblI CII05KEHUS. U YMHOKEHUSI BEPOATHOCTEH.

®opmyna nonaHoi BepostHocTH. Dopmyna belieca.

ITocnenoBarenbHOCTh HE3aBUCUMBIX UcnblTaHui. dopmyna bepryiu.

Cry4aiiHble BEJIMYMHBI, MX BUJIBL.

Psan pacnpenenenus. ®yHkuus pacnpegencHus, ee cBoiictea. [InoTHOCTB pacnpeneneHus, CBOMCTBa.
UucnoBble XapaKTEPUCTUKHU CITy4alHbIX BEJIMYMH: MATEMaTHYECKOE OXKHJIaHHUe, TUCIIEPCHs], CpEeaHEe
KBaJ[PaTU4ECKOE OTKIIOHEHHE.

HopmanpHelii 3aK0H pacnpeaesieHus Cly4aiiHON BeIMYUHBI.

CucTeMsl cay4aiiHbIX BETHYUH. 3aKOH pacnpeaeneHus. UncaoBble XapaKTEepUCTUKN CHCTEMBI
CIIy4alHbIX BEIMYMH. 3aBUCUMOCTb CIIy4ailHBIX BEJIMYHH.

[Ipenmer MmaTeMaTHYECKOW CTAaTUCTHKH. | eHepaibHasi COBOKYIHOCTH U BBIOOpKa. BapuarimoHHsIN ps.
[omuron. I'mcrorpamma. OMmmpryeckast (pyHKIHS pacrpeaeIeHIs.

CraTtucTHYECKHE OIICHKH [TapaMeTPOB paclpeieNIeHIs TeHePaTbHONH COBOKYITHOCTH.
Craructudeckas nposepka runores. Kputepuii cornacus. Kpurepuii [Tupcona.

KoppensammonHslii ananu3. IMOupudeckuii KoahGunueHT koppemannn. Haxoxaenne ypaBHeHU
JIMHENHOU perpeccuy METOIOM HaUMEHBIINX KBaIPaTOB.

VYmMmeTrh

—  pemaTh 3aJa49M MO0 U3yIaeMbIM
TEOPETHIECKH pa3/ieiaM;

IIpuMepHble NpaKkTHYECKHE 3aJaHUS JISl IK3aMeHaH 3a4eTa:
1. BeraucnuTe mpeaesnsr:




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

—  o0cyxnaars criocoOsl 3¢ (HeKTHBHOTO
peuienust quepeHnnanTbHbIX
YPaBHEHUH M X CHCTEM; ONIPENENIATh
3((eKTUBHOCTH peIICHHS 3a1a4H,
HOJIy4EHHOTO C TIOMOIIBI0 YHCIICHHBIX
METOZOB; PacIO3HaBaTh 3((HEeKTUBHBIE
pe3yabpTaTel 00padOTKH
9KCIIEPHMEHTAJIBHBIX JaHHBIX OT
Hea(hheKTUBHBIX

. -x* . 3x-arcsin 2x 1
a) lim %?6) lim ——————:8) IimM,
oo x+3x2+2xT T 00C0SX—C0S X o3 x_3
d ) _
2. Haiigure —y s yHKOmie: a) ) = e4x r 6) X =ctg2t, -
dx y =In€in 2t .

3. Berunciuts: a) 3\/— \/§ +1i, 6) (- ijs.

4. Haiitu HeonpeAeNEHHbIA UHTETpal:  a) Isin 3x-c0s5xdx, 6) J‘ 1-cosx

dx ®) J.(2x+5)'exdx.
(x-sinx)?

J20
J- xdx .
5 Vx?+5

1
6. BerunciuTh onpeieneHHbIi HHTerpal I 4Ax -arcsin xdx -

5. BEIYHCIUTE Onpe/ieNeHHbIH HHTEeTpal

0

2
7. Haiitu miowazns ¢urypsl, orpanumuennoit mmmwau: X =4, Y° =4X.

-1 0 0 0
8. VI3MeHHTh MOpPSIIOK HHTETPUPOBAHUS I dy J fdx + I dy J fdx.
2 vy 1 -y

9. BBIUHCITUTD ” dxdy D:x<y< 1-x2, x>0.-

D \’ X2 + y2
_ fo_v2 _ 2 )3
10. HaiiT 1 nocTpouTh 00JIacTh onpeelieHns: QyHKIUU U=9-X"—y" +(x-y) .

3 .
11. Haiitn nonmbiii muddepenman pymxmms: 2 = X IN'Y —SIN2Xy.
12. HaiiTu 4acTHble MPOM3BOJHBIE MEPBOTO MOpsAKa (GYHKIHUK:

z =5x%y® +In(x +4y).
13. Hanmcats ypaBHeHHe KacaTe/IbHOI II0CKOCTH H HOPMAH K moBepxHocti Z =/ X° + Y2 B Touke
(3.4,5).

2 3
14. Viccnenosath Ha skcTpemyM dynkmuto Z = X — 2xy + 4y
15. Pemmte 3a1aay Komm: y cos® xdy = (/2 +1}jx, y():: 0.




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
9JIEMEHT 00pa3oBaTenbHON
KOMIETEHIINH POTPaMMEI

16. Haiinute obrmee pernenne nudepeHnaIbHoro YpaBHEHHS
17. Pemuth 0MHOPO/HYIO cUCTEMY AU PEepeHINATIBHBIX YPaBHEHHUH:

x'=6x—y,

Vyi=x+4y.
18. Ilpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 paguonpreMHUKOB, Y 55 BBIILIH U3 CTPOs Jtamibl. Haiitu
BEPOSITHOCTbH TOTO, UTO B3ATHIM Hayady MPUEMHHUK OYIET HCIPaBHBIM.
19. [IaTHAOIATH K3aMEHAMOHHBIX OMJIETOB COJIEPIKAT TI0 2 BOIIPOCa, KOTOPHIE HE TIOBTOPSIIOTCS,
9K3aMEHYIOIINICS 3HAET TOJIBKO 25 BOpocoB. HaliTi BEpOsITHOCTH TOTO, 4TO 3K3aMeH OyAET CIaH, ecliu
JUISL TOTO JJOCTaTOYHO OTBETHUTH Ha JJBa BONIPOCA OJJHOTO OmieTa.
20. IIpuHNMaeM BEpOSTHOCTH POXKICHUS MaJIbunKa 1 IEBOYKH PaBHBIMH. HaliTn BeposSTHOCTH TOTO, YTO
cpenu 10 HOBOPOXKAECHHBIX 6 OKaXyTCs MalIbUUKAMH.
21. JlaH 3aK0OH pacrpeesieHns] TUCKPETHO! CIy4aiiHO# BEIMUMHBI:

x: | 110 | 120 | 130 | 140 | 150
p: |01 (02 |03 |02 ]0.2
BBIUHCIIUTH €€ MaTeMaTH4YecKoe OXKHUaHNue, TUCIIEPCHIO U CpeHee KBaApaTUIeCKoe OTKIOHEHNUE.
22. Jlana QyHKIMS pachpe/ecHus HEePEPhIBHON CIyYaiiHOW BETUIMHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
1 npu x>1

F(x)=
Haiitu motHoCTh pacnpenenenus f(x), ocTpouts ee rpaduk, BEpOSITHOCTD HOMAJaHus B 3aaHHbBIH

o
unTepnan [0,5; 2], Mx, Dx, X,
24. 3anaHo pacnpe/ie/icHHe BEPOSITHOCTEH TUCKPETHON IBYMEPHOU CIIyYaiHO# BEJTMYUHBIL:

Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitu 3akoHBI pacrpeliesieHHsi COCTaBISIONINX, KO3 UIHeHT Koppensuu

25. To BeIGOpKE mpu 3amannoM yposHe 3naunmoct o = 0,05 nposeputs mo kpurepuro [upcona
THIIOTE3Y O HOPMAIBHOM PacIIpEICIIEHHH TEHEPATHLHON COBOKYITHOCTH. B Cllydae IPUHATHS THIIOTE3HI O
HOpPMaJIbHOM pacupe€acjICHun HaWTH JOBEPUTECIIbHBIC NHTCPBAJIBI IJIsI MATEMATHYCCKOTO OKUIaHUA aun

CPEAHETrO0 KBaAPATUYECCKOTO OTKIIOHCHHUA O IIPH YPOBHE HAC)KHOCTHU '\/ = 1_ (04

X 4 7 10 13 16 19 22

n 6 11 14 22 20 13 9

26. 13 HopMasibHOM TeHepaIbHOM COBOKYITHOCTH M3BJICYCHA BRIOOpKa 00bemMa 1 = 15:




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIETEHIINH MPOrpaMMBbl
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercs npu yposre 3naunmoctu ¢ = 0,05 nposeputs myneByto runoresy H,:0’=0?=55,
MIPUHSB B KaYeCTBE KOHKYPHUPYIOIIEH THIOTE3bI: a) H1 102 %55, 6) H1 102 >55 um
Hl : 0> < 55 B 3aBucumocT ot MOJIYYEHHOTO 3HAUYCHUS o’.
Bnazgers - - IPaKTUYECKUMH HAaBBIKAMH IIpumepHble NPUKJIAJHBIC 32244 U 3aJaHHUA

UCIIONIb30BaHHsI MATEMATHYCCKUX
MOHSTUHN U METOAOB (U3y4IaeMbIX
pa3/ielioB MaTeMATHKH) TIPH PELICHUN
MPUKJIAIHBIX 337134,

- - HaBBIKaMH 0000IIEHUS
PE3yJIbTATOB PEIICHHS, PE3YJIbTATOB
00pabOTKU CTATUCTUICCKOTO
JKCIIEPUMEHTA;

- crloco0amMu OLIEHUBaHHSI 3HAYUMOCTH 1
IIPAKTUYECKON IIPUTOJHOCTH
MOJIYYSHHBIX PE3YJIbTATOB

3apaya 1. 3aBHCUMOCTG ITyTH OT BPEMEHU NPH IPSIMOJIMHEHHOM JBIKCHUH TOUKH 331aeTCs
3 2
ypaBHeHHEM S = —t°+2t° -3 ,THE S — yTh B M, a I — Bpems Bc. Brrunciute ee ckopocTh 1

yCKOpeHHe B MOMEHT Bpemenu t = 4C .

3ananue 2. CocraBbTe aJrOPUTM PELICHUS JIMHEHHOTO OHOPOAHOTO NU((EpEeHIIHANTEHOTO YPaBHEHUS C
MOCTOSIHHBIMU K03 durimeHTamu.

3ananme 3. [loarorosTe 0TBETH Ha Bompockl kK MJI3 Ne 8: UTo 3HAUMT OIIEHUTH T€HEPATbHbBIE
napameTpsl 1o BeiOopke? ChopmynupyiTeonpeneneHne ToueyHoi oneHKH. OnpenesnTe CMEIIeHHbIE 1
HECMEICHHBIE, 3 QeKTUBHBIE U He3()(HEKTHBHBIE, COCTOSATEIbHBIE H HECOCTOSATEIbHBIC OLICHKN
TeHepaJIbHBIX MapameTpoB. [IponsumrocTpupyiite onpeneneHns reoMeTpUIeCKH. 3alUIINTE PacueTHBIC

(GOpMYJIBI 1Sl CTPYNITUPOBAHHBIX U HECTPYTIUPOBAHHBIX IaHHBIX:BHIOOPOYHOTO cpeiHero X (yKaxkuTe
€r0 BepOATHOCTHBIN cMBICH);BbIOOpoUHOH nuctepcuu Dg.Kak oreHnTs MaTemMaTHyecKoe 0XXHuIaHuE IO
BBIOOPOYHOH cpenHeit? OeHnTe JUCTIEPCHIO MO UCTIpaBIeHHOH aucnepcuu. KakuMu sBIsSoTCs
TOYEYHBIE OL[EHKN MAaTEeMaTHYECKOTO OXKMIaHMUs, IUCIIEPCUH U CPEJTHETO KBaIPATHIHOTO OTKIOHEHHS:
CMEIIEHHBIMU WX HET, 3 QEKTUBHBIMU WM HEI((HEKTUBHBIMH, COCTOATENILHBIMU HIIH
HECOCTOSATEIILHBIMA?

3agaua 4. /I u3ydeHus KOJIMYECTBEHHOTO IpU3HAka X W3 reHepaibHOH COBOKYITHOCTH H3BJIEUeHA
BeIGOpKa X ,°**, X, o6vema [, umeromas nannoe craTucTnyeckoe pacipeeseHue.

1). ITocTpoiiTe MOTUTOH YaCTOT.
2). [locTpoiite sMIMpHUYEcKyI0 QYHKINIO pacrpeaeIeHusl.
3). [locTpoiiTe TMCTOrpaMMy OTHOCHTEIIBHBIX 4aCTOT.

4). Haiizmre BeiGopousoe cpeatee X , BeiGopounyto aucnepento D, BeiGopounoe cpenree

2
KBaJIpaTUYCCKOC OTKIIOHCHUE G@ , HICIIPABJICHHYO AUCIICPCUIO S"mu HCIPaBJIICHHOC CpCAHEC

KBaJ[paTU4ECKOE OTKJIIOHEHUE S .

5). Ilpu naHHOM ypOBHE 3HAUUMOCTH (L IIPOBEpPbTE IO Kputeputo [IupcoHa runoresy o HOpMalbHOM
pacnpeneneHu reHepaabHONH COBOKYITHOCTH.

6). B cimy4ae npuHATHSA THIIOTE3HI 0 HOPMAIBHOM pacIlpeesieHIH HalIUTe JOBEPUTEIIbHBIE HHTEPBAIIBI
JUT MAaTEMaTHYECKOTO OXKHUIAHHUS (! M CPEJHETO KBaJPaTHUECKOTO OTKJIOHEHHUSI G IPH JaHHOM YpOBHE

nanexsoctu Y =1 — ot .( Hpunars o = 0,01).




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3NIEMEHT o0pa3oBaTeabHOI
KOMIICTCHIIUH OpPOrpaMMBl
X. 9 13 17 21 25 29 33 37
I
n. 5 10 19 23 25 19 12 7
I
3Hatp —  OCHOBHBIE omnpeeeHus u nouaTus | IlepedeHb TeopeTHYECKHX BOMPOCOB K IK3aMeHY: Dusnka

MEXaHUKH, MOJIEKYISIpHOH (usnku n
TEPMOIMHAMUKH, JIEKTPOAUHAMHUKH,
OIITUKH, aTOMHOW U SIIEPHON (HU3HKH;

OCHOBHBIC THUIIBI (1)I/ISI/I‘IGCKI/IX 3aaa4,

Mexanmnueckoe apmwkeHne. CKopocTh. Y ckopeHne. HopmanbHOE U TAHTCHIMAIEHOE YCKOPEHUSI.
[IpssMonuHENTHOE PABHOMEPHOE U PAaBHOYCKOPEHHOE ABUKCHHUS.

BpamarensHoe aBmxeHHe aOCOMIOTHO TBEpIOTO Tena. KnHeMaTHdaeckne XapakTepuCTUKN
BpAIllaTEIbHOTO IBUKCHUSI.

CBs3b MEXly KHHEMaTHIECKUMHU XapaKTePUCTUKAMH [TOCTYNATEIBHOTO U BPAIlaTeIbHOIO ABMKCHUH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE JBIDKEHUS 110 OKPY)KHOCTH.

IlepBsiii, BTOpoii u TpeTuii 3akoHbl HetoToHa. Cuia u Macca. MexaHnuecKuid IpUHIIUT
OTHOCHUTEJIHOCTH.

Mexanunueckas sHeprus. Pabora. Kunerndeckas 1 HOTeHIMANbHAs YHEPTHSL.

3aKOHBI COXPaHEHUS UMITYJIbCA U MEXaHHUECKOHM YHEPTUU B MEXaHUKE. 3aKOHBI COXpaHe-HUs MU
YIOpYroM U HEyNpyroM yaape.

MowmenTt cuisl. MoMeHT uaepuun. Teopema llITeiiHepa u ee mpUMEHEHUE.

OcHoBHOE YpaBHCHUC NMHAMUKU BpAIlaTCIIbHOTO ABUIKCHUA. 3aKkoH COXpaHCHHS MOMCH-TA UMITYJIbCA.

Kunernueckas sHeprus BpalaTeIbHOTO ABMKEHHA. PaboTa npy BpamaTeTbHOMIBIKE -HUH.
Maremarnueckuit ¥ pusndecknii MasTHUKH ¢ depeHnnanbHoe ypaBHEHHE He3aTyXa-FoINX
Koye0aHui. DHeprusi TapMOHHYECKHIX KOJICOaHHI.

YpaBHEHHE 3aTyXaromux KouebaHnil. XapaKTepUCTHKH 3aTyXaloMMX KoJeOaHui. Brl-Hyk1eHHBIE
kojebaHus. Pe3oHaHc.

CroxxeHne B3aNMHO-TIEPIIEHANKYISIPHBIX Kostebanuit. @urypsr JInccaxy.

CroxeHune xkojeOaHMi 0THOTO HanpaByieHHs. bueHus.

[TonepeuHsle 1 NIPOIOILHBIE BOJIHBI. Y paBHEHHE TUIOCKON BOJIHBI. BomHOBOE ypaBHeHue. Crosune
BOJIHBL.

Wneansuslii ras. [apameTpsl cocTosgHus. OCHOBHOE ypaBHEHNE MOJIEKYIIIPHO-KHHETHIECKON TEOPUHN
ra3os.

Pacnpenenenne mosekyi rasa o ckopoctsam (pacnpenenenne Makcsenna, I'aycca). Pac-nipenenenue
Bonbmana.

Crenienn cBo60IbI MOJIEKYJI. PactipesiesieHue SHEPruH 110 CTeNeHsIM CBOOOIb. BHYTpeHHSIsI SHEpTHs
H7eaIbHOTO rasa.

W3onpomeccs! B razax (M30XOPHBIH, H300apHBIN, H30TepMudeckuii). PaboTa, coBepmiaemas ra3oM mpu
Pa3IM4HBIXU30IIPOLIECCaX.

[lepBoe Ha9aIO TEPMOJUHAMHUKH, €T0 IPUMEHEHHUE K Pa3INIHBIMH30IIPOIIECCaM.

AnmnabaTHBINA U MOJIMTPOIIHEIN Iporiecchl. Pabota pu agmabaTHOM mporiecce. TemmoemM-KocTh ra3oB.
Kpyroseie, o6paTumelie 1 HeoOpaTUMBbIE POIecChl. [IpHHINTT 1eHCTBHS TETIOBOH U X0 -JIOAWIBHON
mamuH. Hukn Kapao u ero KIT,.

Ontponus. CTaTUCTUYECKUH U TEPMOAMHAMHUUYECKUI CMBICIBI 3HTponuu. Bropoe Hauano




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

TEePMOJAUHAMUKH.
Peanpnble rasel. YpasHeHue Ban-nep-Baanbca.

M3orepmsl peansHOTO raza. Kpurnueckue napamerpsl. Kputndeckoe coctosiHue.

Buytpennss sueprus peansHoro raza. ddekt Jxoynsa-Tomcona. CxKIpKeHHE Ta30B. DH-TaNbITHS.
Kunkoctu. IloBepxHOCTHOE HaTsDKEeHHUE KUnKocTeld. CMauynBaHue M He cMadnBaHue. KanmuisapHsie
SIBTICHUSL.

SBnenus nepenoca: nuy3us, TEIUIONIPOBOAHOCTD, BHyTpeHHee TpeHne. CB3b KO3 PH-IIHESHTOB
TepeHoca.

Teepasie Tena. Kpucrammuyeckas pemeTka TBepAbIX Tel. Buabl cs3el B KpucTaiiax.
DneKTpuuecKuil 3apsij, CBOMCTBA 3apsiia. 3akoH KynoHa. DieKTpuiecKuii 3aps NpOTsHKEHHBIX TEI.
OnexTpocraTuyeckoe mnose. HampsskeHHOCT, CUIOBBIE TMHUH, IPUHIUI CYTIEPIIO3UIIH
3JIEKTPOCTATUUECKUX MOJIEH.

DNEeKTPUUECKUN JUIOJb U €ro MmoJie. JIUmoib B 2JIEKTPUIECKOM II0JIe.

Teopema ['aycca JU1s 2J1€KTPOCTATHUECKUX OJIEH B BaKyyMe U ee IpUMeHeHHe (T10s1e 6eCKOHETHOTO
MIPSMOJIMHEHHOTO IPOBOJHNKA W IIMJIMHAPA, OCCKOHEYHOM 3apsHKEHHOH IIIOCKOCTH U ABYX
TIapauIeNbHBIX TIOCKOCTEH, chephr)

[Mupkymnsiuns BEKTOpa HaNpsKEHHOCTH 3IIEKTPOCTATHYECKOTO MOJIS.

[MoTteniuman smekTpocTaTHuecKoro mosst. CBA3b HAPSHKEHHOCTH U ITIOTEHIINAIIA 3JIEKTPOCTATHIECKOTO
TIOJIA.

OeKkTpuuecKoe NoJje B BemecTne. MINeKTpUKH. BeKTop 3JIeKTPHUECKOTr0 CMEIIEHHS.

Teopema ["aycca jJ1st 3€KTPOCTATUUECKUX TOJIEW B IUAJIEKTPUKAX.

VYcioBHe Ha TpaHUIIE pa3/iena MeTall-IUAIEKTPUK U AUIEKTPHUK-THUICKTPHUK.

Onextpuueckas eMkocTb. KonneHcaropsl. CoeHEeHNE KOHAEHCATOPOB.

OHeprus MEeKTPHUUECKOT0 HOJI.

IToCTOSAHHBIN 3NEKTPUYECKUIN TOK U €r0 XapaKTEPUCTUKU. Y PABHEHUE HEPA3PBIBHOCTH.

Croponnue cunsl. 3.J1.C.

3axkon OMa a7t OTHOPOJIHOTO U HEOJHOPOJHOTO y4acTKOB 1ieni. CONnpoTHBIEHNE TPOBOIHUKOB. 3aKOH
xoynsa-Jlenua.

[paBuna Knupxroda 1 pa3BeTBICHHBIX HETei 1 UX IPUMEHEHHE.

Teopwus [lpyne 3neKTponpoBOTHOCTH METAJUIOB.

MarHuTHO€ MOJIE U €r0 XapaKTEePUCTHKH.

3akoH buo-Casapa-Jlamiaca. [IpuHIMI Cyneprno3uIiii MarHUTHBIX MoJiel. HanpsokeHHOCTD
MAar"guTHOTO I10JIA.

3akoH Ammepa. B3anmoseicTBre IByX mapauieIbHBIX TPOBOJHUKOB C TOKOM.

MaruuTHOE T0JIe JBWXKYIIETOCA 3apsaia. JIBI/DKyH_U/IeCﬂ QJICKTPHUYCCKUEC 3apAJIbl B MArHUTHOM I10JIC. Cuna
Jlopenma. Dddext Xomna.

3aKoH MOJHOTO ToKa. MarHUTHOE MoJie COJICHOMIa U TOPOHIa.

IToTok BekTOpa MHAYKIMH MarHUTHOTO moJisl. Teopema I"aycca fm1st MarHUTHBIX HOJEH.

PaboTa 1o nepemenieHo NpOBOIHIKA C TOKOM B MArHUTHOM I10JI€.
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KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

OnexkTpoMaruuTHast nHIyKuus. ONbITH dapanes.

WupyktuBHOCTh. CaMoMHAYyKLUs. B3anMHas HHIyKIMS.

TparchopmaTopsl. JHEPTHSI MAarHUTHOTO TIOJIS.

Onexrpuueckue konedanus. I[lepeMeHHBIN 3NIEKTPUIECKUN TOK.

Teopust MakcBesuia 1)1 3I€KTPOMarHUTHOTO ITOJISL.

JlBoiicTBeHHAsI MPUPO/IA CBETA. 3aKOH OTPAKEHUS U TPEIIOMIICHHS CBETA.

WnTtepdepennns cBeTa U ycIoBHUE ee NposBIeHUs. MeToabsl HabmoneHus narepdepeHnnu. Pacuer
KapTUHBI HHTEP(EPEHINH OT ABYX HCTOYHHUKOB CBETA.

WurepdepeHuns B TOHKUX TUICHKaX. [10J10Chl paBHOTO HAKJIOHA U PAaBHOM MIMPUHBIL.

[Mpunuun [Nolirenca-dpenens. Audpakuus ceera. Meton 3on OpeHenst.

[psimonuHeitHOE pacipocTpaHeHue cBeta. JJudpakiius Ha KPYTriioM OTBEPCTHH U JHCKE.

Hudpakuust GpayHrodepa Ha 1wend U TUPPaKIIMOHHON pelIeTKe.

[IpocrpancTeenHas peuierka. PaccesHue ceera. @opmyna Bynbsga-bperros.

BoHOBBIE M KOPITYCKYJISPHBIE CBOICTBa cBeTa. JlaBieHue, uMmnysbe, Macca potoHa. CBsI3b SJHEPTUH U
HMMIYIbCa PEISTUBUCTCKON YaCTHIIBI.

l'umoresa ITnanka. Uznydernne AUT. 3akon Credana-bonpnmana. 3akoH cMmemeHus Buna.
®Dotordpdext. Bunst porosddexra u Teopus BHemHETO poTodPdexTa. PenaruBuctckuit poTorpdexT.
S¢dexr Komnrona. TopMo3HOE PEHTTCHOBCKOE N3ITyUCHHE.

Jimmaa Bomaer ebpoiist. [Ipuammm HeonpeneneHHoctel [ eitzenbepra.

y-GyHKIUS U ee cBoiicTBa. YpaBHeHue Llpeaunrepa (BpeMeHHOE U cTallMOHApHOE). JIBIKeHue
CBOOOTHOM YaCTHIIBL.

YacTtuiia B HIOTEHIUAIBHOM AMe (OECKOHEYHOW U KOHEUHOIT).

KsanToBbI# rapmonndeckuii ocrmuisatop. TyHHeNbHbIH 3D dexT.

Mogaens crpoenus atoma Tomcona. OnbiT Pezepdopaa. Monens atoma Pesepdopaa u ee TpyaHOCTH.
Ioctynats! bopa. Paguycer 6opoBckux op6ut u sneprust aroma. OneiT @panka u I'epua.

Wsnyuenue atoma Bopopona. @opmyina bansmepa. CriekTpalibHble CEpHH.

CriolHOM U XapaKTepUCTUYECKUN PEHTI€HOBCKHE CIIEKTPhL. 3aKoH Mo3u.

ATOM BO/IOpOZIa B KBaHTOBOU (u3nke. KBaHTOBBIE UHCIa.

Op6uTanbHBINA 1 COOCTBEHHBI MOMEHTBI UMITYJIbCA 3JIEKTPOHA. [ MPOMarHuTHOE COOTHOIIEHHE.
Marueron bopa.

DJIEeKTPOHHBIE CIION U 000J7104KH. [IpHHIMITEI TOCTPOCHUS NTEpUOANIEecKor TadbauIbl MeHaeneesa.
dopMHpOBaHHE YHEPTETHYECKUX 30H B TBEpAOM Teje. CTpoeHne MPOBOAHNUKOB, ITOTYTIPOBOIHUKOB U
JOURJIEKTPUKOB C TOYKH 3PEHHS 30HHOIH TEOPHH.

[IpoBoMMOCTE COOCTBEHHBIX M MPUMECHBIX MTOIYITPOBOTHUKOB.

Pacnpenenenus depmu-/Iupaka, boze-DitHmreina, Makcpenna-bonbsimana. Daeprust depmu.
SIBneHUs HA TPAaHHUIIE IBYX MOIYIPOBOAHUKOB PA3HOTO THITA IPOBOAUMOCTH. [IprHINT eHCTBHS U
Ha3HaYEHHUE JUOMa U TPUOAA.

CocTaB 1 XapaKTEepUCTUKH ATOMHOTO siApa. SlaepHsle cuibl. Moenu CTpoeHus: aTOMHBIX SAep.
OHeprust cBsi3M sipa. Y resbHast s3Heprus cBsi3u. JJedekt macchl.
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EcrecTBeHHas M MCKYCCTBEHHAs PaJHiOaKTUBHOCTH. XapaKTepUCTHKA a-, -, Y-u3nydeHud. Dpdext
Méccbayapa.

Knaccudukarus snepHsix peakmnuid. CoctaBHOE sS1p0. DPPEeKTHBHOE ceueHUe. XapaKTepHOe SIEePHOE
BpeMSI.

Peaxuuu nenenus siapa. LlenHsie saepHble peakiuu. TepMosaepHbIe peakluu. SIaepHble peakTophl.
Knaccudukamnms anemMenTapHsix gactuil. KocMudeckue Jrydm.

VYmers

— obcyxkaats crioco0s! 3¢ dexkTnBHOTO
pemeHns GU3NIECKAX 3a1ad;

—  pacmo3HaBaTh Y3PPEKTHBHOE
pemenne ot Hed(h(HhEeKTUBHOTO;

IIpumepHbIe NpaKTHYECKHE 3aJaHUA ISl IK3aMeHa:
Touxa nerxercs B miockoctu XOY mo 3akony: x =-—2t;y = 4t {—t . Halitn ypaBHeHUE TpaekTopuu

y = f(x) 1 n3006pa3uth ee rpapuuecku; BEKTOp CKOPOCTH V H yCKOpeHHsl & B 3aBUCUMOCTHU OT

BPEMEHHU; MOMEHT BPEMEHH ty, B KOTOPBIH BEKTOP YCKOPEHHS d cocTaBiseT yroua m/4 ¢ BEeKTOpOM

ckopoctuV .
OnpenenuTb HETOYHOCTD B OMPEEICHUN KOOPAUHATHI AX 3JIEKTPOHA, ABHXKYIIIETOCS] B aTOME BOJIOPOIa
CO CKOPOCTBIO — €CJIM IoIycKaeMasi HETOYHOCTh cocrtapisieT 10% oT e€ BeUMYMHBIL.

VKka3arh, IPUMEHUMO JIH IOHSTHE TPACKTOPHH B JaHHOM cirydae. [locrostauast [Lnanka:
, , Macca dIEKTPOHa .
Ha moBepXHOCTB MeTaslIa nafacT MOHOXPOMATHIECKU CBET C JATHHOMN BOJHBIL . Kpacnast
rpanuna ¢porodpdexra . HaiiTu 3HaueHue 3aqepxuBaronield pa3HOCTH MMOTEHIIMAIOB
KOTOPYIO HY)KHO MPHJIOKHUTE K (POTOIEMEHTY, 4TOOBI IipeKpatuTh GoToTok. [locTosHHas [lnanka
, CKOPOCTb CBETa B BaKyyMe —, MOZYJIb 3apsijia SIEKTPOHA

MaremaTrueckuii MasiTHUK JJIMHON 0,9 M OTKIIOHWIJIM Ha 5 CM U OTIYCTHIIH, TIOCJIE YEro OH Havall
COBepILATh 3aTyxaromue kojaebanus. Yepes 5 MoTHBIX KoJleOaHNH aMIUIMTy/Ja YMEHBIIIIIAch B 2 pasa.
HanmcaTts ypaBHeHHE JBIDKEHHS 9TOTO MasTHUKA, €CIIM OHU COBEPIIAIOTCA 10 3aKOHY CHHYCA.

Ha Baronetky maccoit 800 Kr, KaTsIIyl0ocs 0 TOPU30HTAIBHOMY IIyTH O cKopocThio 0,2 M/C, HachIain
cBepxy 200 kr meoHs. Ha CKobKO MU 3TOM YMEHBIIMIACH CKOPOCTh BATOHETKH?

VIMITyJIbC p PENATUBUCTCKOM YacTHIBI paBeH moC (Mp-Macca mokost). Onpenennte CKOPOCTh YaCTHIIBI V B
JIOJISIX CKOPOCTHU CBETA U OTHOLIEHUE MACChl IBUXKYLIECHCS YaCTHIIBI K € Macce MOKOs m/my.

[To mpoBoOYHOH pamMKke HMeroIIel (OopMY TIPAaBUIILHOTO MISCTHYTOIBHUKA, HAET TOK cuioi [=2 A. [pu
9TOM B IIEHTPE PaMKH 00pa3yeTcsi MarHUTHOE T10JIe ¢ HanpspkeHHOCThIo 33 A/M. Haittu umny
IIPOBOJIOKH, U3 KOTOPOM ClIeNaHa paMKa.

B marnuTHOe nosne, naayknus koroporo B = 0,05 Tx, noMenieHa 3aMKHyTast HAKOPOTKO KaTyIIKa,
cocrosamas u3 N = 200 BurkoB nposonoku. Conporusienue katymku R = 40 Om, momans
MIOIIEPEYHOI0 CEYECHHUS S=12cMm> Karymika nomenieHa Tak, 4To €€ 0Cb COCTaBJISIET YTOJl O = 60° ¢
HaIpaBJIeHHEM MarHUTHOTO noist. OnpenenuTe 3apsan, MPOIIEANINH 10 KaTyIIKe IPH HCYE3HOBEHUH
MarHUTHOTO TTOJIS.

OJNEeKTPOH, YCKOPEHHBIH Pa3sHOCTHIO MOTEHINAJIOB MONAAaeT B OHOPOIHOE MATHUTHOE TOJIE C
uHAyKyer 9 MTa u IBIKeTCs 0 BUHTOBOMW JIMHUY C pagunycoM 0,9 cM u marom 7,8 cMm. OnpenenuThb




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
YCKOPSIIOILYIO Pa3HOCTb MOTEHIIUATIOB IEKTPUUECKOTO MOJIs.
B pesynbraTe HarpeBaHMs YEPHOTO Teja JUIMHA BOJIHBL, COOTBET CTBYIOIAs MAKCUMYMY SHEpPTHU
TEIIOBOTO M3ITydEeHUs], yMEHbIIHIACH OT 2,7MKM 110 0,9 Mkm. Onpenenure, BO CKOIBKO pa3
YBEIMUYMIACh SHEPTeTHUYECKask CBETUMOCTH Teua. Kakoii Oblia 1 KaKo# cTaia MOIIHOCTh N3Iy4eHHS,
€CJIM M3JTy4aroliasi HIOBEpXHOCTh Tejla paBHA 20cm*?
Bnazgers —  HaBBIKAMHU M METOJMKAMHU Brnanenne HaBbIKaMHM BBITIOJIHEHNUS TAOOPATOPHBIX padoT

000011IeHNS pe3yIBTaTOB PEIICHHS,
9KCIIEPHUMEHTAIBHOHN e TeIbHOCTH;

criocodoamu OLICHHUBAaHUA

3HAYMMOCTH U NPAKTHYECKON
IIPUTOJHOCTH IIOJIy4EHHBIX PE3YJIbTaTOB;

npoQeCCUOHATBHBIM SI3BIKOM

MPEIMETHOM 00JIACTH 3HAHUS,;

3aganus K 1a60paTOPHBIM padoTam:
Jlaboparophas padota Nel

1 3aMKHYyTHIe crcTeMbl. KOHCepBaTUBHbIEC U JUCCUITATHBHBIC CHITBI (OIpEIeIICHHE W IPUMEPBI).
CooTBeTCcTBHE 3aKOHOB COXPAaHEHHH M CHMMETPHH IIPOCTPAHCTBA U BPEMEHH.

2 Kunernueckas sneprusi. [loreHnmanbpHas sHeprus pa3inuHbIX CUCTEM. 3HAK MOTEHIMATbHON
sHepruu. [losHas MexaHuuecKas SJHEPTHsl CUCTEMBI.

3 3aKoH COXpaHEHUs MOJIHOW MEXaHMYECKOH SHEPTUHU CUCTEMBI. I paHUIBl IPUMEHUMOCTH 3aKOHA
U TIPUMEPBHI.

4 3aKOH COXpaHEHHsI UIMITYJIbCa CUCTEMBI. [ paHuIIbI IPUMEHUMOCTH 3aKOHA U [IPUMEPBHI.

5 3aK0oH COXpaHEHHs] MOMEHTa UMITYJIbca CUCTEMBI. [ paHuIIbl IPUMEHUMOCTH U IPUMEPBI.

6 3aKOHBI COXpaHEHHs IPH a0COIOTHO YIPYTOM M HEyNnpyroM ynapax. LleHTpansHbIil n He-
LEHTPAIBHBIHN yIaphl.

7 Pabora (monoxwurenbHas1, OTpuIlaTenbHas, Hynesas). Momuocts. KI1J]. Berancienue padboTe

PA3JINIHBIX CHUJL.

JlaboparopHas paboTa Ned

1 OCHOBHBIE TIOHATHS JTUHAMUKH TOCTYNATEIHHOTO JBUKEHHS (Macca, Ccujia, UMITyJbe). YeThipe
OCHOBHBIX BHU1a B3auMoercTBuil. CrieraabHble BUIBI CHIL.

2 3axoH cnoxeHus ckopocteil. I[1epsrrit 3akoH Herorona. [Ipumepsr NCO u HUCO.

3 Bropoii 3akon Hetotona. IMnynbecHas ¢opma 3amnucu 3akoHa. [IpuHINI Cyneprno3uiyy.

4 Tpertnii 3akoH HerotoHa. LlenTp Macc cuctembl. CKOPOCTh IEHTPA MacC CUCTEMBI. MIMITynbe
CHCTEMBI.

5 MoMEHT HHEPLMH CUCTEMBI M.T. U TBEPAOT'O TeJa. BpIuncieHne MOMEHTa HHEPLIMH TPOCTHIX
Tel (KOJbIIo, TUCK, umnHap. Ha BEIOOD)

6 MOMEHT cuiIbl, MOMEHT UMITYJIbCA TEJIA OTHOCUTEIBHO TOUKH.

7 OCHOBHOM 3aKOH JMHAMUKU BPaIIaTEIIbHOIO ABHKCHHUS.

8 Teopema llITelinepa u ee NpUMEHEHHE.

Jlaboparopnas pabota Ne5, Ne7

1 KonebarensHoe nmkenne. I'apMoHnyeckrne U aHrapMoHudeckue koiebanns. OCHOBHBIC
XapaKTepUCTHKH (aMIUIMTYIa, IEPHUOJI, 9aCTOTa, (a3a). Buabl MasTHHKOB.
2 CBoOoniHbIe He3aTyxarmue konebanus. JuddepeHnuansnoe ypaBHEHHE U €T0 PEIeHue IS

MaTeMaTUYECCKOroO, q)HSquCKOFO 1 MPY>KUHHOTIO MAasATHUKOB.
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3 3aryxatomue KoyieOaHus, UX ypaBHEHHE U XapaKTePUCTUKH (KO PUITUEHT 3aTyXaHHs, JIO-
rapuMUUECKHUI IEKPEMEHT, BpeMsl pellakcalli, 4acToTa, J00pOTHOCTD).

4 Brinyxnennsle konebanus. AMIDIHTYAa U (ha3a BEIHYKICHHBIX KojeOaHwid. Pe3ananc, ycnosue
€r0 BO3HMKHOBEHHMS M XapakTepucTuku. IIpumeHenne.

5 CKOpOCTh, yCKOpEHHE, YJHEPTHs KojebaTenpHO cucteMsl. [IpeBpalieHie sHepTur IpH KO-
ne0aTeNbHOM JIBIDKCHHN.

6 CrnoxeHre B3aUMHO-TIEPIICHANKYILIPHBIX Konebannii. durypsr Jluccaxy. CioxeHne Koe-
OaHuit ogHOTO HampaBieHus. buenus.

7 Yrpyrue BosiHbL. YpaBHEeHUE Oeryieii u ctosuel BojaH. OCHOBHBIC TTAPaMETPHI BOJIHBL.

Jlaboparopnas pabota Nell

1 MHKpO- ¥ MAKPOCHUCTEMBI U UX TapaMeTpHl.

2 Oynkuus pacnpenenenus Makcsemnia. Hanbonee BeposiTHas, CpeHsis KBaapaTHIecKas,
cpenHsist apupMeTHuecKas CKOPOCTH M X BBIUUCIICHUE.

3 Oynknus pacnpenenenus ['aycca. bapomerpuueckas gpopmyia.

4 OcHosnble nonoxxeHuss MKT. BriBog ocHoBHOro ypaBHenust MKT.

5 Ypasuenue MenneneeBa-Kiamneiipona. M3omporeccs B ra3ax, UX ypaBHEHHS U rpaduKH.
6 CrenieHn cBOOOBI. 3aKOH pacIpeaeIeHus] SHEPTHH TI0 CTETICHSIM CBOOOIBI.

Jlaboparopnas pabota Nel2, No14, Nel5

1 IlepBoe HavaI0 TEPMOIMHAMUKH U €r0 MPHUMEHEHHE K H30TIPOIIECCaM.

2 Pa6ota B TepmouHaMuke. Brraucinenne paboTsl pH pa3ingHbIXu3onporeccax. L{ukibt.

3 TemmoemkocTs BemecTBa. IlomurpomnHslit nporecc. CBA3b MOIUTPOITHOTO MpOIIecca ¢ U30-
TEPMHUYECKUM, U30XOPHBIM, H300apHBIM U a1nabaTHBIM IIPOLECCAMHU.

4 DHTponHs, ee CTAaTUCTHYECKUH U TepMOAMHAMHIUYECKUI cMBICIBL. BTOpoe Havano Tepmoau-
HaMUKH.

5 Peanbueble ra3sl. U30TepMbl peanbHbIx razos. Kpurnueckue napamerpsl. TpoiiHas Touka.
Brytpennss sHeprus peanbHoro raza. Oddekr Jxoymsa-TomcoHa.

6 INoBepxHocTHOE HaTsxeHne. CmaunBanue. Kanunnsapuele sienenus. [laBnenue Jlannaca.

7 SBnenus neperoca. Kosddumuentsr auddy3nn, BA3KOCTH, TEILIOMPOBOIHOCTH U UX CBS3b.

Jlaboparopnas pabota Ne2 1

1 DIEeKTPOCTaTHIECKOE TIoJIe. DIIeKTpUIecKuii 3aps. 3akoH KynoHa.

2 HanpsxeHHOCTB 3eKTpocTaTiueckoro nosis. [IpuHuun cynepno3unuu.

3 [Torok BexTopa . Teopema I'aycca.

4 [MToTeHIaIBHOCTD ANEKTPOCTATHUECKOT O ToJisl. Teopema o HUpKyISIHK.

5 CBsI3b M@Ky HAIIPSXKCHHOCTHIO M IIOTCHITUAJIOM.

6 I'eomerpuueckoe omucanne noys. CUIIOBBIC TMHAH. DKBUAMOTEHIHATIBHEIC TOBEPXHOCTH.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

JlaGopatopHast paboTa No24

1 OnexTpudeckuii TOK. [IT0THOCTS ToKa. YpaBHEHHE HETIPEPHIBHOCTH.

2 3axon Oma a7 ogHOpoAHOTO y4yacTka rend. ConpoTHBieHNe MpoBoaHIKa. CoeTnHeHNE
CONPOTHUBJICHUH.

3 3axon Oma a7 HeomHOpOoaHOTO ydacTKa neru. Ctoponnue cwibl. D/IC.

4 ITpaBmna Kupxroga.

5 OnexTpoeMkocTh. KoHIeHCATOPHI (BHIBI, YCTPOUCTBO, COSANHEHHE)

Jlaboparopnas pabota Ne27, 28

1 HcTounuky MarHUTHOTO MOJIsl. MarHUTHOE MOJie IBUXKYIIETOCS 3apsiia v MPOBOJAHHKA C TO-
koM. 3akoH buo-Casapa.

2 [ToTok ¥ UPKYTSAIUS BEKTOpa HHAYKIIMA MAarHUTHOTO 1oJisl. Teopema ["aycca u Teopema o
LHUPKYJISALNH.

3 Cuna JlopeHua. JIBuxkeHue 3apspKeHHOM YacTHULIBI B MATHUTHOM IIOJIE.

4 [IpoBogHMKY ¢ TOKOM B MarHUTHOM nojie. Cuita Amnepa.

5 3aKkoH 31ekTpoMarauTHo unaykuuu @apanes. [pasuno Jlenna.

6 SIBnenune camonHayKuuu. MHIyKTuBHOCTH. CONEHOU .

7 DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO MOJISL.

8 Bo3HukHOBeHHE 31eKTpHUecKuX Koedbanuii. KonebaTenbHbIi KOHTYD.

9 IlepemennsIif anekTpudeckuii Tok. KoHIeHCcaTOp, KaTylIKa HHIYKTUBHOCTH, PE3UCTOP B IETH

MEPEMCHHOT'O TOKA. AKTI/IBHOC, PEAKTUBHOEC U TTOJITHOC CONPOTHUBJICHUS LICTIN.

10 Pe3oHaHC TOKOB U HANIPSHKEHUIA.
11 ITpunuune! paguonepenayu.
12 OnexTpoMarauTHoe nose. Cucrema ypaBHeHUH MakcBesia.

JlaboparopHas padota Ne32

1 ONeKTpOMAarHUTHBIE BOIHBI U UX MapameTpsl. llIkana 21eKTpOMarHuTHBIX BOJIH.

2 KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJIH.

3 WurepdepeHnns cBeTa OT IBYX TOYEYHBIX HCTOYHHKOB.

4 Wurepdepennns cBeTa OT II0CKONapauIeIbHOM IIACTHHKH.

5 WnTepdepeHnys cBeTa OT INIACTHHKY NTepeMeHHOH TonmuHbL. Konpia HeroToHa.

6 [Tpumenenne naTEpHEPEHIINN CBETA.

Jlaboparopnas pabota Ne34

1 Ssnenne qudpakiym. OcodeHHOCTs TN PaKINU CBETOBBIX BONH. [udpakims Openens u
®payHrogepa.

2 IMpunnun INolirenca-dpenens. YpolueHue BBIYUCICHHUH ¢ TOMOIIBIO BEKTOPHON IUarpam-Msl.

3 Judpakuust Ppenenst Ha KPYriaoM oTBepcTHH. 30HbI DpeHerst.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

4 Judpakuus @paynrodepa Ha y3Koil MPSIMOIMHEHHON MIeTH. Y CIIOBUS MAKCUMyMa U MUHH-
MyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT YIila AU(PaKLIUH.

5 JudpakiuonHas pemerka. OCHOBHBIE XapaKTEPUCTUKU NUPPAKIIMOHHOHN PEIIETKH. Y CIIOBHS
TJIABHBIX MAKCHMYMOB U MUHIMYMOB ¥ JOOaBOYHBIX MHHIMYMOB.

6 Judpakius Ha TpeXMEpHOH pemeTku. Y paBHeHne Bynsda-bperros.

JlaboparopHas padota Ne35

1 [onapuzanus ceera. EcTecTBEHHBIN U NOJISPU30BAHHBIN CBET.

2 IMonspuzamus cBera Npu OTpakeHUH U IpenomiieHnH. 3akoH bproctepa.

3 JlBoiinoe nyuenpernomienue. CBoHCcTBa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIyUCii .

4 IonspuzaTops! (BUIBI, YCTPOUCTBO, HA3HAYCHHUE).

5 3akon Masroca. AHaJIu3 NOJSPU30BAHHOTO CBETA.

6 OnTuyuecKy aKTHBHBIE BELIECTBA. BpallieHne miIocKoCTy NoNspu3aliiy CBETa.
JlaboparopHas padota Ne36, No41, Ne4?2

1 BonHOBBIE M KOPIYCKYJISIpHBIE CBOICTBA CBETA.

2 [JaBnenue, uMItyibc, Macca poToHa. CBsI3b SHEPTHH U UMITYJICA PEIATHBUCTCKON YaCTH-IIBI.
3 l'unotesa Ilnanka. Uznyuenne AYT.

4 ®dororppexr. Bumgsr porosrddexra u Teopus BHemHero Gporodrddekra. PenstuBucTekuii
¢doroaddexr.

5 Dddexr Komnrona. TopMO3HOE pEHTTCHOBCKOE U3JIyUCHHE.

6 Jmnuna Bonusl ebpoiins. ITpuniun HeonpeneneHHocTew 1 eitzenbepra.

7 y-(hyHKLUS U ee CBOiicTBa.

8 VYpasuenue lllpenunrepa (BpeMeHHOE U cTallnoOHapHOE). J[BrkeHHE CBOOOIHON YaCTHIIBI.
9 YacTtuna B NOTEHIHUANBHON siMe (0€CKOHEUHON M KOHEUHOH).

10 KBaHTOBEII rapMoHUYECKUi ociuATOp. TyHHENBHBIN 3 deKT.

JlaboparopHas pabota Ne44

1 Kak mpoucxomur hopMupoBaHre SJHSPreTHIESCKUX 30H B TBEPAOM Tenne? XapaKTepUCTHKA
Ka)KIIOW 30HBI.

2 CrpoeHue NpOBOJAHHUKOB, MOJYIPOBOJIHUKOB U IUAJIEKTPUKOB C TOUKH 3pEHUSI 30HHOU TEO-PUH.
3 [TpoBoaAMMOCTE COOCTBEHHBIX M MPUMECHBIX MOTYIIPOBOHUKOB.

4 Pacnpenenenus ®epmu-Jlupaka, bose-Ditnmrelina, MakcBemna-bonsiiMana. DHeprust Oep-mu.
5 BripakeHne 3aBHCUMOCTH CONPOTHBIICHUS OT TEMIIEPATYPHI AJIsl TPOBOJHUKOB U MOTYTIPO-
BOJTHUKOB.

6 SIBJeHMs Ha TpaHUIIE pasJieNna IBYX MOJyNMPOBOTHUKOB Pa3HOTO THUIIA MPOBOAUMOCTH. [IpuHIINT

JIeHCTBUS U HA3HAUCHUE TUO0JA B Tpuoaa.

JlabopaTopHast padota Ne51, Ne53




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
1 CocraB 1 XapaKTepUCTHKH aTOMHOTO siIpa. SIIepHbIe CHITBI.
2 Mopenu cTpoeHuUs aTOMHBIX sLIIep.
3 DHeprus CB3U sAApa. Y AenbHast SHepTus CBs3u. JleekT Macchl.
4 EctecTBeHHas M HCKyCCTBEHHAS PATHOAKTUBHOCTH. XapaKTEPUCTHKA O-, B-, Y-H3TyICHUH.
O dext Méccbdayapa.
5 Knaccudpukanms saepusix peaknuid. CoctaBHOE sIpo. DPPEKTHBHOE ceUeHNE. XapaKTepHOe
SIIEPHOE BPEMSL.
6 Peaxuun nenenusd saapa. LlenHele sinepHble peakiuuu. TepMosIepHble peakuuu. SnepHele
peaKTopBI.
7 Knaccudukanus smeMenTapHbix dactuil. KocMudeckue aydu.
3HaTh - OCHOBHBIE XMMUYECKHE TIOHSTHS, IlepeuyeHs TeopeTHYECKUX BONMPOCOB K IK3aMeEHY: Xumust
IIOJIOKCHUS U 3aKOHBI; 1. OCHOBBI XMMHUYECKOI TCPMOJUHAMUKU: CUCTEMA, TCPMOANHAMUNYCCKUEC TapaMETPbl CUCTEMBI,

- COBPEMCHHBIC HATIPABJICHUS Pa3BUTHUS
Hay4HBIX TEOPUil;

- METO/IBI TEOPETUUECKOTO U
JKCIICPUMCHTAIBHOTO UCCIICAOBAHIS B
001acTH XUMHHI

(byHKIMK cocTOSIHUSL cucTeMbl. [1epBbIil 3aKOH TEPMOANHAMUKH.

2. OHepreTuka XUMHYECKUX MPOIIECCOB.

3. Onranenus. 3akoH ['ecca u ciaeacTBUS U3 HETO.

4. Outponus. YpasHeHue bonbsnmana. Bropoii u TpeTuit 3aK0HBI TEPMOIUHAMUKH.

5. Oneprust [ m60ca. HanpasneHns XUMHIECKUX TIPOLIECCOB.

6. Xumndeckast kuHeTHKa. CKOpocTh XUMHUUECKO# peakiun. CpenHsst 1 HICTHHHAS CKOPOCTH
peaknun. KuneTndeckas KpuBas.

7. CKOpOCTb peakiuu U METO/IbI €€ PeryIMpPOBaHHU.

8. Brusane TemrepaTypsl Ha cKOpocTh peakiun. [Ipasuno Baat-T'odda.

9. DHeprus akTUBALMU. AKTUBUPOBAHHBII KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanuzatops! 1 KaTaluTHYIECKHE CUCTEMBI. | OMOTeHHBIN KaTains.

11. KarannzaTops! 1 KaTalUTHYECKHE CUCTEMBI. | eTeporeHHbIH KaTanus.

12. Xummueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. CwMmermenue xumudeckoro pasHosecus. [Ipuniun Jlelllatense.

14. PactBopsl. CriocoObI BeIpaKeHHUsI KOHIIEHTPAIMY PACTBOPOB.

15. PactBops! 351ekTponuToB. CTENeHbh U KOHCTAHTA AIIEKTPOJIIUTHYECKON AUCCOLHANU. 3aKOH
paszbasienust OcTBaybia.

16. Jucconmaryist KHCIOT, OCHOBaHHM, coyieil. AM(MOTEPHBIE IIEKTPOIIUTHL.

17. PactBopumocTs. [IpousBenenue pacTBOpUMOCTH. Y clI0BHE 00pa30BaHMs U PaCTBOPEHUS
0CaJIKOB.

18. Jucconnanyst Boasl. MonHOe npousseneHue Boabl.pH.

19. T'uaponus coneit. CTenieHh U KOHCTaHTA THAPOIIU3A.

20. Hucnepcubie cuctembl. Knaccudukarus. JinopmibHbie u 110()OOHBIE KOJTIOUIBI.

21. CrpoeHne KOJUTOMIHBIX YacTHII.

22. Koarynsmust KoJJIOuIHBIX paCTBOPOB.

23. OKHUCINTENTFHO-BOCCTAHOBUTEIBHBIE CBOIICTBA BemecTB. Kiaccupukarist OKUCIUTEIHHO-

BOCCTAaHOBUTCIIBHBIX peaKuHﬁ.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
24, DJeKTPOXMMHUYECKHE CUCTEMBL. 3aKoHbl Dapases. DIeKTPOAHBII MOTEHIUA.
25. lanpBanmyeckuii amemMent Januans SAxobu.
26. OIEKTPOXIUMHUYECKHE CICTEMBI: AIIEKTPOIIN3 PacIuiaBoB. [IpuMeHeHre 3IeKTpoIn3a.
27. OnexTponm3. AHOIHBIN U KaTOTHBIH IPOIECCHI IIPH AJIEKTPONIN3E pacTBOPOB. [IpuMeneHmne
JIIEKTPOIIH3A.
28. Kopposus. Bugs! kopposnu. CriocoOb! 3ai T METAIIOB OT KOPPO3UH.
YMeTb - pemarh pacuyeTHbIC 33191 IIpuMepHbIe NPaKTHYECKHE 32JaHUS JIS1 IK3aAMeHa:

MPUMEHHUTENBHO K MaTepraiy
MPOTPaMMBI;

- IPOTHO3UPOBATH BO3MOXKHOCTb
MPOTEKAHUS CAMOIPOU3BOIBHBIX
MPOIIECCOB B PA3IUUYHBIX XUMHUYECKUX
cucTeMax;

- coueTaTh TEOPHUIO U MPAKTUKY AT
pelIeHNs HH)KEHEPHBIX 3a/1a4

1. Hanucathb 37€KTpOHHBIE YPABHEHUS 3JIEKTPOIHBIX IPOLECCOB, YPAaBHEHNE CYMMapHOU
TOKOOOpa3yomei peakiuy, BraucauTs J/]C raipBaHIIECKOTO 3JIEMEHTa, €CIIH KOHLCHTPAIMHA HOHOB
METaJUIOB PaBHBI: [AI**1=0,001 mos/1, [C0**]=0,1 Monb/x1.

2. HamucaTh HOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHUS peakuuii ruaposmsa coneit: KzPOy4; Na,SOy4; ZnCl,.
3. 3aKOHYMTH YpaBHEHHUS peaKInii, HAIMMCaB UX B MOJIEKYJISIPHON M HOHHOM (hopmMax:

Al(OH)3 + NaOH —, K2CO3 + H2804 —, st + KOH —.

4. B 2 i pactBopa ruapokcuia kaiapuus conepxutcs 478,8 r Ca(OH),. [TnotHocts pactBopa 1,14 r/mi.
Paccuuraiite: ®(Ca(OH),); Cy; C,i; Cryy N(Ca(OH),) u N (H,0); T.

5. CocTaBbTe ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii:

K,Cr,0; + FeSO, + H,SO4— , KMnO,4 + Na,SO; + H,0 —.

6. HanicaTb 37eKTpOHHBIE YPaBHEHHMS 3JIEKTPOIHBIX IPOIECCOB, YPaBHEHHE CYMMApHOH
TOKOOOpa3yomei peakiuy, BEIYucaIuTh J]C ranbBaHHIECKOTO 3JIEMEHTA, €CII KOHIIEHTPALMH HOHOB
METaJUIOB PaBHBI: [Mn?*1=0,01 moms/n, [Au**]=0,1 Mous/iL.

7. 3aKOHUNTH YpaBHEHHS PeaKIUi, HAIMCaB UX B MOJICKYJISIPHON ¥ HOHHOU (hopMax:

NH;OH + HNO; —, Zn(OH), + NaOH—, AIPO,4 + Na,SO,4 —.

8. Hammcarh ypaBHEHHMS peakinil THAPOIN3a B MOJEKyIsspHOM U noHHOM Buje: Aly(SOy4)s, KCI, Na,SOs.

9. HanicaTb 35IeKTPOHHBIE YPaBHEHHUS 3JIEKTPOIHBIX MPOLECCOB, YPAaBHEHHUE CYMMAapHO
TOKOOOpasytolleit peakiuu, Bbrauciantb D/1C raqbBaHUUECKOT0 JIEMEHTA, €CIM KOHICHTPAIIMH HOHOB
MeTauioB pasHsl: [Zn2*]=0,01 mous/1, [Cu*]=1,0 Mos/m.

10. Cynbdar anmomunnst Maccoit 36,4 r pactsopriu B 100 1 Bozibl. IITOTHOCTE MOTy4E€HHOTO pacTBOpa
1,32 r/mi. Paccuuraiite: ®(Alx(S04)3); Cu; Cox; Crni N(ALL(SO,)3) 1 N (H,0); T.

11. Hamucath 351eKTPOHHBIE yPaBHEHHUS IIEKTPOIHBIX [IPOIIECCOB, yPaBHEHHE CYMMapHOU
TOKO0OOpasytolleit peakiuu, Beraucianth DJIC raabBaHUUECKOTrO JIEMEHTA, €CJIM KOHIICHTPAIIMH HOHOB
METaJJIOB PABHBI: [Mn%*1=0,01 mous/x, [Ag"]=1,0 Momb/m.

12. 3akOHUYHUTH ypaBHEHUS PEaKIUii, HAIKCAB MX B MOJICKYJIIPHOM M MIOHHOM BHJIE:

MnS + H,SO,4 —, Fe(OH); + NaOH —, NH,Cl + KOH —.

13. Ompesienure TEPMOJUMHAMUYECKYIO BO3MOKHOCTb poTekanus peakiuu CaO ) + 2 C =

= CaC, ( + COy, AH, = 460 k]I npu cTaHAapTHHIX ycioBusX. Paccuuraiite Temneparypy Hauana
peakimu, eciau S(Ca0)=38 x/moun'K; S(C)=6 x/mons'K; S(CaC,)= 70 x/mons'K; S(CO)=197
Jx/monn K.

14. CocTaBbTe YpaBHEHHS OKHACIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIINMN:

KMnO4 + NaN02 + HZSO4 —, CI'Q(SO4)3 + Brz + NaOH —.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

15. OnpenenuTe TepMOJUHAMUYECKYIO BO3MOXXHOCTb IpoTekanus peakiun 2 Cly ) + 2 H,0() =4 HCl
+ O, (1, AH; = 115,6 kJI)x Ipu cTaHAAPTHBIX yCIOBUAX. PaccunTaiite TemnepaTypy Havyana peakiuy,
eciu S(Cl,)=223 rx/mons-K; S(H,0)=189 /monsK; S(HCH= 187 Ix/mons-K; S(O,)=205
Jx/monb K.

16. Hamncath ypaBHEHUs peakiluii TUApon3a B MoJekymsipHoM 1 noruaoM Buje: CrCl;, NaNO3, K,COs.
17. CocTaBpTe ypaBHEHUS OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

K,Cr,0; + Na,SO; + H,SO, —, KMnO, + NaNO, + H,0O —.

18. 'omoreHHas peakuus MpOTEKAaeT Mo ypaBHEHUIO Hj oy + 15y = 2 Hl. HayaneHas xonuenTpanus
Bojopoaa 2,1 mosw/i1, noaa 1,5 Moiis/i1. Bo CKOJIbKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIUH, KOTia
npopearupyet 30% Bomopoaa?

19. B 640 M1 Bogs! pactBopuiu 160 1 xsmopuna sxenesa (I1I). IlnotHocTs monyuenHoro pactsopa 1,032
r/mi. PaccunTaiite: w(FeClg); Cyy; Cuy; Cr; N(FeCl3) u N (H,0); T.

20. OnpezenuTe TepMOIUHAMUUECKYIO BOZMOKHOCTB MPOTeKaHus peakiuu CS; () +3 Oy4)= =CO; () + 2
SO, (ry, AH, = -1075 k[ 1pu cTaHAApTHBIX YCIOBUAX. PaccunraiiTe Temneparypy Hayasa peakluH,
ecin S(CS,)=151 ix/momip-K; S(0,)=205 Mx/mous K; S(CO,)= 213 Ix/mons-K; S(SO,)=248
Jx/monbK.

21. Peaxkuus uzet no ypasHeHu10: 2 Hy oy + Sy 1y = 2 H,S(r). HauanbHas KoHIeHTpanus Bogopoaa 2
MO/, cepsl 1,5 Momb/n. Onipenennute BO CKOIBKO pa3 H3MEHUTCS CKOPOCTh peakIii K MOMEHTY, KOT/1a
npopearupyet 0,7 Moxb/1 Bogopoaa?

22. Onpeznennute TePMOJUHAMUYECKYIO BO3MOKHOCTD TIPOTEKAHUS peakiuu 2 ZNS () + 3 Oy =
=22Zn0 ( + 2 SO; (1, AH, = -890 xJ[x mpy cTaHAapTHBIX ycloBHsaX. PaccunTaiite Temmepatypy Hagana
peakuuu, ecinu S(ZnS)=58 Jx/monw K; S(0,)=205 Jx/monsK; S(ZnO)= 44 Jix/mons-K; S(SO,)=248
Jx/momeK.

23. HavyaneHble KOHIIEHTPAIMH HCXOMHBIX BemecTs B peaknun: 2 SO, ) + O,y = 2 SO5 () ObIIN paBHEI
1,8 moms/n SO, 1 2,4 mons/11 O,. Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIMU K MOMEHTY, KOTIa
mpopearupyet 0,8 Moib/n1SO,?

24. B pactBope opTodochopHoit kucmotel Maccoit 1200 r u motHOCTBIO 1,153 /M1 conmepxutes 312 T
H3PO,. PaccunTaiite: ®(H3zPO,); Cyp; C,; Cry; N(H3PO4) 1 N (H,0); T.

Bnagers

- HaBBIKAMH TIPUMEHEHUST OCHOBHBIX
XHUMHYECKHX 3aKOHOB B
NpoQeCCUOHANBHON JeSITeIbHOCTH,

- IPAKTUYECKUMU HaBbIKAMH
TEOPETUIECKOTO U IKCIIEPUMEHTATIBHOTO
HUCCIIEI0BAHUA B 001aCTH XUMHUHA

IIpumepHbIe NPaAKTUYECKUE 32IaHUS JISI IK3aMeHAa:

1. Ina peakumn CHy y + CO, y =2 CO (y + 2 H, () ompesenure BO3SMOXKHOE HAIIPABICHUE
CaMOIPOU3BOJILHOTO TEUEHUS PEeaKLUU MPU CTAHJAAPTHBIX YCIOBUIX U Npu TemmnepaTtype T =927°C,
€CITH TEIUIOBOW 3P QEKT peaKinu 10 3aJaHHOH TeMIepaTypbl He H3MCHUTCS. Y KQKHTE: a) BBIICIACTCS
WJTH TIOTJIONIAETCS SHEPTHSA B XOJI€ peakinuu; 0) MPUUNHY HalJJEHHOTO N3MEHEHHUS SHTPOTIHH.
Paccuuraiite Temneparypy Hauajia peakiuu.

2. BeIpasure uepe3 KOHIEHTPAIlH PEareHTOB KOHCTAHTHI PABHOBECHS CIEIYIOMNX peaknuit Ny + 3
Hoy = 2 NHj(y, AH =-92,2 x/Ix. YKaxXuTe HalpaBIeHNE CMEIIEHUS XUMIIECKOTO PABHOBECHS 3THX
peakuuii: a) Mpu MOHWKEHUH TEMIIEPATYPHhI, €CIIH JaBJICHHUE MOCTOSHHO; 0) TPU MOBBIICHUH JaBICHHS,
€CJIM TeMIIepaTypa MOCTOsHHA.

3. Cxo1pK0 MIULTHIIMTPOB 96%-HOT0 pacTBOpa CEpHOM KUCIOTHI € INIOTHOCTEIO 1,84 r/Mi1 nmoTpedyercs




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

Juts ipurotoBnenus 2 1 0,25M pactBopa?

4. Kakue u3 crnenyromux cojeit moasepratorcs ruaponusy: Na,SiOz. Cu(NO3),. KBr? Cocrasste
MOHHBIE U MOJIEKYJIIpHBIE YPAaBHEHUSI THAPOIIN3a COOTBETCTBYIOmNX coneil. Kakoe 3Hauenue pH (<
WIr> 7) IMEIOT PacTBOPHI 3TUX COJIEH?

5. 301 THApPOKCHAA MarHKs NodydeH myteM cmemuBanug 0,02 i 0,011. pactBopa MgCl, u 0,028 i
0,005 u. pactBopa NaOH. Onpenenute 3apsa 4acTHIl MOyYEHHOTO 30711 ¥ HAIMAIIIATE POPMYIY €ro
MHUIIEIIIBL.

6. PaccunTaiiTe 31€KTpOABIKYIIYIO CHITY U OIPENEINTE HAIIPABICHUE CAMOIIPOU3BOJIEHOTO IPOTEKAHMS
peaKLuK NpU CTAaHJAPTHBIX YCIOBHSIX, UCIIOJB3Ys 3HAYCHUSI OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX
norednuanos HJ + HPO, — J, + HPO; + H,0.

7. IlpuBeanTe CXEMBI ANEKTPOTHBIX MPOLIECCOB U MOJICKYJISIPHBIE YPAaBHEHHS PEaKIM, IPOTEKAIOIINX
MPH DIIEKTPOXUMHYECKO# Koppo3uu ransBanonapbl Co/Ni: a) B kucioit cpene; 6) BO BIaKHOM BO3IyXeE.
Omnpenenure yOblIb MacChl aHO/IA TPU KOPPO3HUHU B KUCIION cperie 3a 20 MUH, €CiIi CKOPOCTh KOPPO3UH
cocraBuia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-MOHHBIE YPABHEHHMS 3JEKTPOIHBIX IIPOLIECCOB (aHOJ MHEPTHBIN) 1
MOJIEKYJIIPHOE YpaBHEHHE PEAKINH, TPOHCXOAsIIei pu 3ekTponuse pactBopa CoSO, Berancnure
(akTHYEeCKOE KOMYECTBO METalIa, TI0JyYeHHOTO Ha Karone npu snektpoinse Co(NO3),, ecmu
3JIEKTPOJIN3 MPOBOAWIM B TeueHUHU | 4. Beixon MeTaina no Toky coctaBuia 85%. YKaKUTe BO3MOKHBIE
MIPUYMHBI YMEHBIICHHMS BBIX0Ja METAIIA IO CPABHEHHMIO C PACUETHBIM.

3HaTh

- OCHOBHBIE OTIPE/ICNICHUS M TIOHSITUS
0a30BbIX 3HAHUN B 00JaCTH
€CTECTBEHHOHAYYHBIX JTUCIHUILIHIH;

- (hyHIAMEHTATBHBIC OCHOBBI
€CTECTBEHHOHAYYHBIX JTUCIUILIHH,
OCHOBHBIC METOJIbI PEIICHHS TUIIOBBIX
3a/1a4 10 U3BECTHBIM AJITOPUTMAM U
MpaBUIaM;

- OCHOBHbBIC 3aKOHOMEPHOCTH MTPOIIECCOB
MAacconepeHoca MPUMEHHUTEIHLHO K
TEXHOJIOTHYECKHUM TIPOIECCaM,
arperaTaMm U 000pYIOBaHHIO
nepepaboTKu (oOoTraIIeHus )
MUHEPAILHOTO CBHIPhS, IPOU3BOJICTBA
00pabOTKN YEPHBIX U IBETHBIX
METaJUIOB.

Cnrcok BONPOCOB JUIS IPOBEAEHHSI HTOTOBOM aTTecTanyy (3K3aMeHa) 10 AUCIUIUINHE
. Buzpl TonnmuBa 1 ux cocTaB. Y CIIOBHOE TOIUIHBO.
. OCHOBHBIE XapaKTEPUCTHKHU TOIIINBA.
. YcrpoiicTBa Uil C)KUraHus TOIUIUBA.
. CozmeprkaHue U MOCIIEA0BATEILHOCTh PACYETOB TOPEHUS TOILIHBA.
. Harpes nyrosoii n mia3menssiil. Haznauenue, o6iactu 3¢ (eKTHBHOTO IPUMEHEHHUS.
. Harpes nnaykinmonnsiit. Hasnauenue, o61acti 3(h(heKTHBHOTO IPUMEHEHUS
. HarpeB 371€KTpOCONPOTHBIICHHEM U 3JICKTPOHHOyueBOi. Hasnaduenue, obaactu 3hhekTuBHOrO
NPUMEHEHUS
8. OCHOBHbIE 3aKOHOMEPHOCTH MEXaHUKH IIEYHBIX TA30B.
9. CBOOO/HBIE M YACTHYHO OIPaHUYCHHBIE CTPYHHBIE TEUCHHUS.
10. OrpanuueHnHble cTpyiiHble TeueHus. NHXeKTOp U 2KEKTOop.
11. Buapl IBMKEHHS Ta30B B ITeYax.
12. TloTepu 3HEprun Npu JIBUKEHUU ra3oB.
13. KoapduimeHT TerionpoBOAHOCTH cTaiei u (aKTopbl, BIMIIONIAE Ha HETO.
14. BiusHIE yCIOBUH OXJIAXKICHNS METaJIa Ha €r0 CBOICTRA.
15. OcHOBBI TeOpHH MOIO0MS I MOJICITUPOBAHHS TEINIOTEXHUIECKHX
1 TEIUIO’HEPTETHYECKIX IPOIIECCOB U 000PYIOBAHHUS.
16. Ha3nadyeHne u kIaccupUKaIs METAUTYPIHYSCKUX TeYei.
17. Ha3nadeHne u o0mmas cxema NPOMBIIUICHHOH MeYH.

~N NNk WN

Meramtyprudeckast
TETUIOTEXHHUKA




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
18. Mcrionp30BaHUE BTOPUYHBIX SHEPropecypcoB. THIBI TEMII000MEHHUKOB, X Ha3HAUCHHUE U
CpaBHHUTEJIbHAS OIICHKA.
19. Ouncrka IBIMOBBIX T'a30B.
20. OCHOBBI TEXHOJIOTHH HarpeBa MeTamia. THIIOBBIE PEXUMBI HArpeBa
"TOHKHX" ¥ "MacCCHBHBIX" 3arOTOBOK.
21. OcobeHHOCTH HarpeBa KauecTBEHHBIX CTalei
22. OcHOBHI pacueTa HarpeBa "TOHKHX" M "MacCHBHBIX' 3aTOTOBOK.
23. Bunbl Opaka IIpu HarpeBe MeTaJlIa U IIyTH CHIDKEHHS [TOTeph METallia.
24. Matepuaiisl, IpUMEHIEMBIE B ITedax
25. OCHOBHBIE IEMEHTHI KOHCTPYKIHUH TeUeH.
26. OCHOBHBIE THIIBI IJIABWIIbHBIX, HATPEBATEIBHBIX 1 TEPMHYECKUX TICUCH.
27. OrHeynopHsle MaTepHalIbl, UX OCHOBHBIE CBOMCTBA.
28. Ternon3oIHOHHEIE MaTepHalIbl, UX OCHOBHBIE CBOMCTBA.
29. BcnomoratenbHOe 000pyJOBaHUE Meyeit.
30. CocraBieHue U aHATU3 TEIUIOBBIX OaJIAHCOB T€UYeH, OCHOBHBIC TEIUIOTEXHHMUYECKHE ITOKAa3aTeNn
paboTHI ITevelt U IMyTH SHEProcOepEKEHHUS.
Ymers - OOBSICHATH THITMYHBIE MOJICTIH 3a/ad B
00J1acTH METATypriUYecKOM
TETIOTEXHHKH;
- 00cy)xaath croco0sl 3¢ dexTuBHOTO
penienust mpoOIieM, BOSHUKAIONIHX B
x01e PO eCcCUOHATILHOM e TEIBHOCTH;
- pacmo3HaBaTh d3PPEKTUBHOE PEIICHHUE
oT HeA(PEKTUBHOTO, TIPH PELICHUN
3aJ1a4 CJIIOKHOTO TeTI000MeHa B
paboyem MpoCTpaHCTBE MEYH.
Buagers - IPaKTUYECKUMU HABBIKAMHU BapuanTs! 3ajaHuil Ha KypcOBOM IPOEKT 110 JucuuIinHe Meramutyprudeckas
UCIIOJIb30BaHHMsI 3JIEMEHTOB TEIJIOTEXHUKA
MIPOEKTUPOBAHUS Pacuer Bo3nyxoHarpesaress JOMEHHOHN euu
- HaBBIKAMH U METOIMKAMHU 0000IEeHHS
pe3yJabTaTOB IPOEKTUPOBAHUS Pac | Temn | Tun Temn | JaB | Bmarocomepxkanue,r/ | Koad | Tern | Pasm
- crlocobamu COBEPIIEHCTBOBAHHUS xom | e- Hacan | TomnmuB | epa- men | M ¢bu- ora ep
npoecCUOHANIbHBIX 3HAHUN U YMEHUI AYT | paryp | KH 0 Typa | ue Ho | Ilpup | Bo3g | uuen | cropa | sueid
MPOEKTHPOBAHHMS ITyTEM HCIOJIb30BaHUS IE b, |a Hyt | meH | omHor | yxa T HUS u
BO3MOXKHOCTEW MH(POPMAITUOHHON & | MY | mogor BO3IY | bs, | HOr | orasa pacxo
Cpelsl. g MHH | peBa Xa Ha NIZH/ 0 Ja cMec
= BO3Y BXOZE | M rasa BO31y | H
= xa B xa TOILI




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Hacaj B,
Ky
M]Ix
I
1 350 | 1200 | bmaou | Homra | 115 D32 | 32 19 15 123 |52 041 |3
0 Has 3+mpup
BHU- | ra3
12-2
2 260 | 1230 | baou | Hom.ra | 140 0.34 | 25 40 25 1.2 8.0 D41 | 4
0 Has 3+mIpup
BHU- | .ra3
12-2
3 310 | 1170 | Ipsm | Jom.ra | 130 0.35| 35 25 18 125 |51 60x6| | 3
0 oyroJi | 3+mpup 0
BH. .ras
4 330 | 1150 | Bmou | dom.ra | 100 0.37 | 30 35 23 122 |52 041 |3
0 Has 3+mpup
BHU- | .ra3
12-2
5 350 | 1220 | daco | Hom.ra | 110 0.39 | 35 35 19 1.2 5.0 55x5| | 4
0 HHas- | 3+mpup 5
HK-2 | ra3
6 360 | 1150 | daco | Hom.ra | 125 0.36 | 28 32 25 124 |51 65x6) | 3
0 HHas- | 3+mpup 5
HK-2 | ra3
7 290 | 1190 | Peop | Hom.ra | 120 0.32 | 25 30 20 124 |53 65x6) | 3
0 UcTasg | 3+mpup 5
- .raz
K-2H
8 300 | 1220 | IIpsm | Jom.ra | 180 0.33 | 23 28 20 1.21 |53 60x6| | 4
0 oyroJ | 3+mpup 0
bH. .ra3
9 500 | 1200 | Bmou | dom.ra | 100 043337135 |25 1.25 |51 041 | 4
0 Hast 3+mpup
BHU- | .ra3
12-2
10 | 360 | 1150 | daco | Hom.ra | 125 0.32 1252|973 |25 1.2 5.1 65x6| | 4
0 HHas- | 3+mpup 5
HK-2 | ra3




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
11 | 290 | 1180 | daco | Hom.ra | 150 0.29 | 30 25 20 125 |50 55x5| | 3
0 HHas- | 3+mpup 5
HK-2 | ra3
12 | 270 | 1250 | daco | Hom.ra | 150 0.35 | 30 25 18 122 |52 55x5 | 4
0 HHas- | 3+mpup 5
HK-2 | ra3
13 | 270 | 1000 | daco | Hom.ra | 110 0.31 | 33.7 | 185 14 1.2 4.8 65x6| | 4
0 HHas- | 3+mpup 5
HK-2 | ra3
14 | 380 | 1230 | daco | Hom.ra | 120 0.39 | 33.7 | 185 18 123 |49 55x5| | 4
0 HHas- | 3+mpup 5
HK-2 | ra3
15 | 230 | 1170 | Pe6p | Hom.ra | 130 0.27 | 40 30 18 122 |49 65x6| | 4
0 UCTasg | 3+Ipup 5
- .ras
K-2H

TertoBoi pacueT pereHeparopa

Ba | Temnepa | Cpennsas Bun Maxkcuman | Temmepa | Cpenn | Tun Pasm
pu | Typa TeMIeparypa TOIUIUBA bHas Typa ui Hacaik | sAueit
aH | BO3QyXa | IOJOrpeBa TeTIIoBast MPOXYKT | K03pd | mu , MM
T Ha BXoze | Bo3nmyxa, C Harpyska OB HIUEHT
B neun, MBT | cropanus | pacxon
perenepa Ha BXozie | a
Top, C B BO31yX
perenepa | a B
Top, C perexe
parope
1 20 970 [pup.raz+1 | 46.9 1570 144 Kaynep | 160x
5% Masyrta a 0
2 25 1000 Mpup.raz+2 | 44.4 1520 1.46 Merepc | 120x
0% masyra eHa 0
3 30 1050 Ipup.raz+2 | 46.0 1560 1.48 Cumen | 165x
5% ma3zyTta ca 5
4 35 1110 [pup.raz+3 | 48 1500 1.50 Bbpycko | 140x]
0% ma3zyta Bast 0
5 40 950 Ipup.raz+1 | 50 1560 13 Kaymep | 100x
5% MazyTa a 0
6 45 1050 [pup.raz+2 | 48.1 1490 1.34 ITerepc | 120x




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU OpPOrpaMMBl

0% ma3yTa eHa 0

7 50 1100 Ipup.raz+2 | 53.1 1480 1.36 Cumen | 140x[14 | 11
5% MazyTta ca 0

8 55 1000 Mpup.raz+3 | 55.5 1530 1.38 Bpycko | 100x]10 | 12
0% ma3yTa Bas 0

9 20 1150 Mpup.raz+1 | 58.2 1570 14 Kaymep | 120x]12 | 9
5% mazyta a 0

10 | 25 950 Mpup.raz+2 | 54.3 1520 1.44 Ierepc | 140x{14 | 10
0% MmazyTa eHa 0

11 | 30 1000 Ipup.raz+2 | 56.5 1560 1.46 Cumen | 100x]10 | 11
5% MazyTa ca 0

12 | 35 1050 [pup.raz+3 | 48.1 1500 1.48 Bpycko | 120x]12 | 12
0% mazyTta Bast 0

13 | 40 1100 Mpup.raz+1 | 53.1 1560 1.50 Kaymep | 140x|14 | 9
5% MazyTa a 0

14 | 45 980 Ipup.raz+2 | 55.5 1490 1.3 Ierepc | 100x]10 | 10
0% MmazyTta eHa 0

15 | 50 950 Ipup.raz+2 | 58.2 1480 1.34 Cumen | 120x12 | 11
5% MazyTta ca 0

16 | 20 1000 [pup.raz+3 | 54.3 1530 1.36 bpycko | 140x14 | 12
0% ma3zyTta Bas 0

17 | 25 1050 [pup.raz+1 | 56.5 1570 1.38 Kaymep | 100x]10 | 9
5% Masyrta a 0

18 | 30 1100 Ipup.raz+2 | 48.1 1520 14 Ilerepc | 120x12 | 10
0% ma3zyta eHa 0

19 | 35 980 Mpup.raz+2 | 53.1 1560 1.44 Cumen | 140x14 | 11
5% Mmasyrta ca 0

20 |40 1000 [pup.raz+3 | 55.5 1500 1.46 Bbpycko | 100x[10 | 12
0% mazyTta Bast 0

21 | 45 1050 Ipup.raz+1 | 58.2 1560 1.48 Kaymep | 120x]12 | 9
5% MazyTa a 0

22 | 50 1100 Mpup.raz+2 | 54.3 1490 1.50 [erepc | 140x|14 | 10
0% ma3yTa eHa 0

23 | 20 950 Mpup.raz+2 | 56.5 1480 13 Cumen | 100x]10 | 11
5% ma3yta ca 0

24 | 25 1000 Mpup.raz+3 | 44.4 1530 1.34 Bpycko | 120x]12 | 12
0% ma3zyra Bast 0




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3NIEMEHT o0pa3oBaTeabHOI
KOMIICTCHIIUH OpPOrpaMMBl
25 |30 1050 Mpup.raz+1 | 46.0 1480 1.36 Kaymep | 140x]14 | 9
5% mazyra a 0
3Hath - OCHOBHBIE OITPEICIICHUSI IlepeyeHb TEOPETHYECKNX BONPOCOB K IK3aMEHY [TnanupoBanue
IUIAHUPOBAHUSI DKCIICPHMCHTA; 1. CBeneHus U3 TEOPUH BEPOSTHOCTH M MATEMATHUYECKON CTATHCTHUKY (TeHepalibHAsl COBOKYIHOCTb, 9KCIICPUMEHTA

- KJIaccU(]pHKaIHIo Crioco0oB BEIOOpa
IUIaHa YKCIIEPHMEHTA, TCOPETUUCCKUE
OCHOBBI pacdeTra KO3 PHUIHESHTOB
IMITUPHICCKUX YPABHEHHI perpecCcuy;

- OCHOBBI COCTABJICHUS MaTPUIL TIOJTHOTO
U IpOOHOTO (PaKTOPHOTO HKCIICPUMEHTA;
- METOJUKY pacuera ko3 duimeHTa
KOHKOPAALUH

BBIOOpPKA CITy4aliHBIX BEJTMYMH, XapaK-TEPUCTUKU BEIOOPKH).

2. IlonHsiTHe 0 BUAAX INIAHWPOBAHUS MAaTEMATHIECKOTO U (PU3MIECKOTO SKCIIEPUMEHTOB, MPUHIINIIAX
TeOMETPUYECKOTO U (PU3NIECKOT0 OO0 00BEKTOB YIPABICHHUS.

3. Texyliuid KOHTPOJIb IPOAYKIIHH.

4. IlpuHIUIEI BBIOOPA KOHTPOIMPYEMBIX ITapaMETPOB M MX YPOBHS B CTaAapTax Ha METATYPIHIECKYIO
TIPOTYKIHIO.

5. Cratuctuyeckoe 000CHOBaHHE 00beMa BEIOOPKH NIPU KOHTPOJIE Y MOCTABINUKA U HOTPEOUTE.

6. KoHTpobHBIE KapThI.

7. O61wast cxema yIrpaBieHHs TEXHOJIOIHYECKUM 00BbEKTOM C aIaliTUB-HBIM OJIOKOM

8. Teopernueckuii oxo0/], MaTEMaTHUYECKOE CUMYJIUPOBAHUE YCIOBHN SKCIIEPUMEHTa, (PU3U-UECKHH JK(
9. YcnoBus nomobust Gu3Mueckoro 00beKTa U MaTepuaIbHON KOIHH.
10. Bri6op Hanbomnee 3pPeKTUBHOM CXEMBI SKCIICPUMEHTA.

11. CocraBneHue IJIaHa IPOBEICHUS SKCIIEPIMEHTOB Pa3HbIX
YPOB-Hell (OBITHBIH, JJAGOPAaTOPHBIA, MONYPOMBILUICHHBIH, IPOMBILIIICHHBIH, H3TOTOBJICHUE OIBITHO I
TapTHH).

12. Buasl napamMeTpoB ONTUMH3ALNHN, 0000IICHHBIN TapaMeTp ONTH-MU3AIMH, QYHKIIUI
KEJaTeIbHOCTH.

13. Ber6op Tuma MmaTreMaTHYeCKON TOMMHOMHAIBHON NIIM MHON MOJIe-1IH.

14. TIpaBuia moCcTpOSHUS IIAHOB — IPOOHBIX PEILIHK.

15. Pucku py UCTIONB30BaHNUH TUIAHOB C IPOOHBIMH PEIUTUKaMHU — BINSIHAE HA TOYHOCTh
MIPOTHO3UPOBAHUS (DYHKITH OTKJINKA.

16. TUIbI I1aHOB SKCIIEpPMMEHTA — NBY- U Tpex (paktopHbie mianbl Tuna N = m" (N — neo6xoaumoe
KOJIMYECTBO OIBITOB, M — KOJIMYECTBO yPOBHEW BapbHPOBAHMS CIy4alHbIX (aK-TOPOB, N — KOJIMYECTBO
(axTopoB).

17. Koapuument koHkopaanuu (ko3pGHUIHUEHT COTIACHS) TP IKCIIEPTHO OLEHKE BIMSHHS (PaKTOPOB
Ha (QYHKIIUIO OTKJIMKA (TIapa-MeTp ONTUMH3AINN).

18. OcHOBHBIE CBOMCTBA MATPHIIBI MATEMAaTHUECKH ITIAHUPYEMOTO IKCIIEPHIMEHTa (OPTOTOHATIHHOCTD,
PpOTOTa0ETBFHOCTH, CHMMETPHUYI-HOCTh, HOPMUPOBKA SKCIIEPIMEHTATLHON MaTPHIIB).

19. Metoauka pacuera k03¢ (PpHUITHEHTOB SMIMPHUIECKOTO YPAaBHEHHS MO JAHHBIM IPOBEICHHOTO
IUTAHUPYEMOTO 3KCIIEPUMEHTA.

20. Cs3b ¢ dekra pakropa ¢ KodPPUITUEHTAMH YPaBHEHHUS.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

21. Kpurepuu onTHMalIbHOCTH IIJIAHOB KCIIEPUMEHTA.

22. BBezieHue B peleHue Mo MOUCKY ONTUMAIBHOTO SKCTPEMAILHOTO 3HAYCHUS ITapaMeTpa
ONITUMH3AINN B 00JIACTH OTIpeIesieH s (PYHKIMH ABYX U MHOTO(AKTOPHBIX YpaBHEHHUH (METOI KPYTOTO
BOoCXOKAeHUs bokca-Ywiicona u ap.)

YMmerh

- 3((heKTUBHO IPUMEHSITH METOBI
TUIAHUPOBAHUS SKCIIEPUMEHTA;

- UCTIOJIb30BATh METOJIUKY
MaTeMaTUYECKOr0 IIaHMPOBAHHUS
JKCIIEPUMEHTA;

- COCTABIISITh MATPUILY MOJIHOTO U
JpoOHOTO (hPaKTOPHOTO SKCIEPHMEHTA;
- IPUMEHSTH B paboTe IKCIEPTHYIO
OLICHKY 3HaYMMOCTH (haKTOPOB,
OMPENENAIONNX PYHKIIUIO OTKIHKA

Ilepeyens TeopeTHYeCKHUX BONMPOCOB K IK3aMeHY
1. BeOpate KOHTpOIMpYEMBIE TapaMETPhl Ha METANTYPIHIECKYIO MPOIYKIHIO.
2. CraTHCTHYECKH 000CHOBATh 00bEM BBIOOPKH MPH KOHTPOJIE y MOCTABIIKKA U TOTPEOUTENS.
3. IIpuMeHATh KOHTPOJILHBIE KAPTHI.
4. BriOpatp Hanbomee 3pPEKTUBHYIO CXEMY IKCIIEPIMEHTA.
5. CocTaBuTSh IIaH MPOBEACHUS YKCIIEPUMEHTOB Pa3HbIX YpOBHEH
(ONBITHBIN, Ta00PATOPHBIN, MOJTYIPOMBIIIICHHBIH,
MPOMBILUICHHBIH, U3TOTOBJICHUE ONBITHO-TIPOMBIIIICHHOM MapTHH).

6. BeiOpath THIT MaTeMaTHISCKON TIOTMHOMHUAIEHOW WITA MHOHM MOJIe-ITH.

7. [TocTpouTh TIaH — IPOOHBIX PEILIHK.

8. Mcnonb30Barh THIIb! IIAHOB SKCIIEPUMEHTA — BY- U TpeX (axTopHsie miansl Tuna N = m" (N —
HE0OX0AMMOE KOJIMYECTBO OIBITOB, M — KOJIWYECTBO YPOBHEH BapbUPOBAHUS CIIy4alHBIX (haK-TOpOB, N
— KOJIMYECTBO (haKTOPOB).

9. Ilpumensarts kodddurment koukopaayu (koddduimeHT cornacus) Npu SKCIEPTHON OLIEHKE BIHSHUS
(axTopoB Ha (QYHKIMIO OTKJIMKA ([TapaMeTp ONTUMH3ALUH).

10. TTonb30BaThCs METOAMKOM pacueTa KOIPPHUIMSHTOB IMITUPUIEC-KOTO YPABHEHHS 10 JaHHBIM
HPOBEACHHOTO TUIAHUPYEMOTO DKCIIEPU-MEHTA.

11. Bectt mMOWCK ONTUMAIBHOTO SKCTPEMATBHOTO 3HAYCHHS TTapaMeT-pa ONITUMH3AINH B O0JIACTH
omnpeneneHus QYHKINH IBYX U MHO-TO(aKTOPHBIX YpaBHEHUH (METO KPYTOro BocxoxaeHus bokca-
YwiicoHa u 1p.)

Bnagers

- IPAaKTHYECKUMH HaBBIKaMH TI0
MPUMEHEHUIO METO/a TUIAaHUPOBAHUS
JKCIIEpPUMEHTAa;

- MeToIaMH (PU3HYECKOTO
TeOMETPUYECKOT0 MOJ00HS;

- MPO(heCCHOHATIFHBIM SI3BIKOM
MpeIMETHOM 00JIacTH 3HAHUS

IIpumepHBbIii NepeyeHb TeM ceMUHAPOB-pedepaToB

1. OcHOBHBIE MOHATHS U3 TEOPUH BEPOSITHOCTH M MaTEMAaTHIECKOM CTAaTUCTUKY (TeHepaIbHAs
COBOKYITHOCTb, BBIOOPKa CIIy4aiHbIX BEJIMIHH, XapaKTEPUCTUKU BEIOOPKH).

2. IlonsiTHe 0 BUAX IJIAHUPOBAHUS MaTEMaTHIECKOTO U (PU3HIEC-KOT0 SKCIEPHUMEHTOB, IIPHUHITUIIAX
TreOMETPUYECKOT0 U (PU3UIECKOTrO 0100 00BEKTOB YIPABICHHUSI.

3. Texymuii KOHTPOJIb TPOTYKITHH.

4. TTpuHIUIBI BBIOOPa KOHTPOJIMPYEMBIX APAMETPOB U UX YPOBHS B CTaHIAPTaX HA METAJUTypPrHUECKYIO
MPOJIYKIHUIO.

5. Craructrueckoe 000cHOBaHKE 00beMa BEIOOPKH IIPH KOHTPOJIE y MOCTABIINKA M TOTPEONTEIS.

6. KoHTpONBHBIE KapThHI.

7. O0mast cxema yIpaBieHHs TEXHOJIOIHYECKUM 00bEKTOM C aIalTHB-HBIM OJIOKOM
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00pa3oBaTenbHON
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8. Teopernueckuii MoxX0/], MaTEMaTHUYECKOE CUMYJIUPOBAHHUE YCIOBHI SKCIIEpPUMEHTa, (PU3H-UECKUH JK(
9. YcnoBus nonobust hu3nueckoro o0beKTa U MaTepUaIbHOW KOTIHH.

10. Br16op Hanbomnee 3pPeKTHBHOM CXEMBI SKCIIEPUMEHTA.

11. CocraBneHne IU1aHa MPOBEICHUS SKCTIEPUMEHTOB Pa3HBIX YPOBHEH (OIBITHBIN, TaO0Opa-TOPHEIH, IO
MPOMBIIIICHHBIH, U3TOTOBJICHNE OIBITHO-

MPOMBIIIICHHOLH TApTHN).

12. Buzapl napamMeTpoB ONTHMHU3ALUH, 0000IICHHBIN apaMeTp ONTHUMHU3AINH, GYHKIHS XKe-
JIATEJIbHOCTH.

13. BeIOop THIIa MaTEMaTHYECKOW MOJTMHOMUAIBHOM WIIN MHOW MOJIe-JTH.

14. IpaBuia NOCTPOEHHUS TIIAHOB — JPOOHBIX PETLIHK.

15. Pucku pu UCTOJIB30BaHUH IIAHOB C IPOOHBIMH PEIUIMKAMU — BIMSHUE Ha TOYHOCTh
MIPOTHO3UPOBAHMS (DYHKIIMH OTKJIMKA.

16. TUIBI IUTAHOB SKCTIEPMMEHTA — NBY- U Tpex (pakropHbie mianbl Tuna N = m" (N — neo6xoaumoe
KOJIMYECTBO OIBITOB, M — KOJIMYECTBO yPOBHEW BapbHPOBAHMS CITyJaHHBIX (haK-TOPOB, N — KOJIMIECTBO
(dakxTopoB).

17. KoadpdpumueHt koakopaarun (Ko3hOUIIHCHT COTNIachs) IPH SKC-TIEPTHON OICHKE BIUSHHS
(axTOpoB Ha (QYHKIMIO OTKJIMKA ([TapaMeTp ONTUMH3ALUH).

18. OcHOBHBIE CBOMCTBA MATPUILIBI MATEMAaTHUECKH IJIAHUPYEMOTO IKCIIEPUMEHTa (OpTOTrOHAIBHOCTH,
pOTOTa0ETBHOCTD, CHMMETPUYI-HOCTh, HOPMUPOBKA 3KCIIEPUMEHTAIBHON MAaTPHIIBI).

19. Metoauka pacuera k03¢ (PpHUITHEHTOB SMIMPHUUECKOTO YPaBHEHHS MO JAHHBIM IPOBEICHHOTO
IUTAHUPYEMOTO SKCIIEPUMEHTA.

20. Ces3b 2 dekra pakTopa ¢ k03 dHULIMEHTAMH YPaBHEHUSI.

21. Kputepun onTHMaabHOCTH IUIAHOB SKCIIEPHMEHTA.

22. BBezieHue B pelIeHne M0 TOMCKY ONTUMAIBHOTO SKCTPEMAIBHOTO 3HAYCHUS ITapamMeTpa
OINITHUMU3AIMH B 00JIACTH OTIpeieNieHNs] PYHK-IIMH IBYX M MHOTO(AKTOPHBIX YpaBHEHUH (METOX KPyTOTO
BoCcX0X-neHus bokca-YwmicoHa u ip.)

TICPUMCHT.

YIIPOMBIILITIEHHBIH,

3HaTh

COBPEMCHHBIC MCTOJAbI TCOPETUYCCKOT'O
1 SKCHCPUMEHTAJIBHOI'O UCCIICAOBAHMS
IMMpOIECCOB U 00BEKTOB B METaJLUIypruum

KoHTponbpHBIE BOIPOCH T MPOBEACHUS TEKYIIET0 KOHTPOIIS H UTOTOBOH

aTTecTanuu B (popMe 3K3aMeHa

YT10 Ha3BIBAETCSI MOJIENBIO?

KakoBBl 0COOEHHOCTH MAaTEMAaTHYECKOH MOIETH?

Kaxue OpIBatoT MaTemMaTuueckue MoJien (TI0 e CO3aHusl, IO MPUHITUITY TOCTPOCHNs)?
B gem cymiHOCTh opMaTM30BaHHOTO TIOX0/Ia MPH TIOCTPOSHUU MAaTeMaTHIECKOM
mozaenn?

MonenupoBanue
MIPOIIECCOB U OOBEKTOB
B METAJLUTypTHU

YMmeTrh

[IPOrHO3UPOBATh BO3MOKHOCTb PEILIECHUS
MHXCHEPHBIX 3a7a4 B METAJIIypTUU

Temartnka 1a60paTOPHBIX PAdOT IO MATEMATHIECKOMY MOJIETHPOBAHHIO
METaUTypru4eCKUX MPOLECCOB

Martematiyeckoe MOJEINPOBaHHE MIPOLIECcCa BOCCTAHOBIEHHS KOHBEPTEPHOTO LIJIAKa.
MartemaTiyeckoe MOJEINPOBaHKE NIPOoLiecca BAKYyMHOIO pacKUCISHHs MeTalIa.

Bnanets

METOAAaMH UCCICAOBAHUA U

Jlaboparopnas pabora:
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CIIOCOOHOCTBIO OOBSACHSTH €T0
pe3yJIbTaThl IPUMEHHUTEIBHO K
npogeccHoOHANbHOM 1esITeIbHOCTH

Martemarudeckoe MOACJIMPOBAHUE TPOLECCAa BAKYYMHOI'O paCKUCJICHUA METaJl1a. CMOL[CJ'H/IpOBaTI)
3aBUCUMOCTD COACPIKAHUA PACTBOPCHHOTO B MCTAJIJIIC KHUCJIOPOJa OT JaBJICHUSA B ra3oBou (1)336

IUPKYJSIIMOHHOTO BaKyyMaTopa U COAEp)KaHMs YIiepoaa B MeTaiue mpu oopaboTke cranu mapku 081O.

Heob6xoanmble 11 pacdeToB JaHHbBIE BEIOMPAIOTCS CAMOCTOSITENBHO.

Pexomennyemas nurepatypa:

1. bureeB A.M., burees B.A. Metannyprus cranu. Teopust 1 TEXHOJIOTUS IIABKH CTaIH. —
Marnutoropck: MI'TVY, 2000. — 544 c.

2. Komecnuxos 10.A., bynanos b.A., Cromspos A.M. MeTamryprudeckie TEXHOJIOTHH B
BBICOKOIIPOU3BOAUTEIFHOM KOHBEPTEPHOM Iiexe: ydeOHoe nocodue. — Marauroropek: 13n-Bo
MarsuToropck. roc. Texs. ya-ta uM. I'.J1. Hocosa, 2015. — 379c.

3HaTh

OCHOBHBIC MTOHSITHSI U 3aKOHBI
¢usnueckoit Xumun

OCHOBHBIE MOHSATHSI TEPMOJANHAMUKH.

[lepesiii 3akoH TepmoanHaMuku. [ToHsTHE O TemIoBOM 3¢ deKTe, TerIoTh 00pa3oBaHus, FOPEHHS,
pactBopenusi, ha30BbIX mpeBpaiieHuit. 3akoH ['ecca. Pacyersi mo 3akonHy ['ecca.

Bnusinne Temneparypsl Ha TeoBoi addexr.

3akon Kupxroda. PacueTs! TeroBsix 3¢ dhexro mo 3akony Kupxroda.

BTopoii 3aKk0H TEpMOAMHAMUKH.

TepmoanHaMuueckue PyHKIINN, XUMHUECKHI TOTEHINAN, O0IINE yCIOBHUS PABHOBECHS CHCTEM.
Oneprust [ m60ca u sHeprust ['enpMronbia Kak KpUTEPHH, ONIPEACISIONINE HAIPaBICHAE U TIpeielT
MIPOTEKaHMs TPOIIECCOB B HEU3OJIMPOBAHHBIX CHCTEMAX.

[NonsTre o pazoBoM paBHOBECHH, OCHOBHBIE OlpeseneHus (a3zoBoro pasHoBecus. [Ipasmiio a3
I'u66ca, ero mpuMeHEHHeE.

dazoBoe paBHOBECHE B OJJHOKOMIIOHEHTHBIX cHcTeMax. Y paBHenne Knaysuyca-KianeiipoHa, pacuersl
OCHOBaHHBIE Ha 3TOM YpaBHEHHE.

Y CIIOBHSI XUMUYECKOTO paBHOBECHs. 3aKOH JIEHCTBYIOIMX Macc (TepMoauHaMudeckuii). Koncranra
XMMHUUYECKOTO PABHOBECHSI.

Buzpl KoHCTaHT paBHOBecHsl. PaBHOBECHSI B T€TEPOreHHbBIX CHCTEMaXx.

BrwusiHre Temneparypbl Ha KOHCTAHTY PaBHOBECHSI.

Hamnpasnenue peakiuii B 3aKpBITHIX CHCTEMaX. Y paBHEHUE N30TEPMbl XUMUYECKON peakunu BaHT-
Todda, ee mpakTHueckre NpUIOKEHNS. Y paBHEHNE N300apbI-U30X0PhI peakuy. MeTo sl pacuera
KOHCTaHTBl paBHOBECHSI.

HpaBI/IJ'IO .HG-U_IEITCJ'H)C, €ro NnMpakTU4eCKoe NpuMEHEHUEC. Bausaue JaBJICHU Ha IOJIOKEHUE PABHOBECHUA.

Omnpenenenne nousTHs “pactBop”’. CriocoObl BEIPaKEHHS COCTaBa PaCTBOPOB.

Brustane paznnmaHbIX (paKTOpOB HA pAaCTBOPHMOCTE.

Moenu pacTBOPOB: UaeaabHbIe (COBEPIICHHbIE) U OECKOHEYHO pa30aBIeHHBIC PACTBOPHI, UX OTIUIHE
OT peaJbHBIX PACTBOPOB.

3axons! Paynst u 'enpu. [laprransHbie MONISIPHBIE BETHMYHHEI, X OTIPEJICIEHUE.

CBoiicTBa pa30aBIeHHBIX PACTBOPOB HE JIEKTPOIUTOB. [laBiieHre mapa HaJ pacCTBOPOM, TeMIIeparypa
KHIICHUSI ¥ 3aMep3aHusl.

duznyeckas XumMus




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Ymers OIIPEeENATh TEPMOJUHAMUYECKHUE Boinosnenue nadoparopnoii padorsr Nel Onpenenenne HHTErpajabHON TEIUIOTH PACTBOPEHHS COJIH.
XapaKTEePUCTUKU XMMHUYECKUX peakuuil | Beimosnenue nadoparopnoii padoTsl Ne 2 3yueHne paBHOBeCHS peaKkLIMK B3aUMO/ICHCTBUS TBEPAOTO
yTIaepon ¢ ero nrnokcuaoM. BeimosnHenue 1adoparopHoii padorsl Ne3 [lapneHne HACHIIIEHHOTO Mapa U
TEIJIOTa UCTIAPEHHS YUCTOH XKUAKOCTH
Bnanets METOJaMU MpeACKa3aHus MPOTEKaHUs JOMAIIHEE PACYHETHO-TPAOUYECKOE 3AJAHUE Nel
BO3MOYKHBIX XUMUYECKHX PEAKIIHUI nenoBanue 1
JUnst peakiiuy BBIIOJTHUTD CIIETYIONICe:
1.1.CocraBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEpaTyphl BEIMYUHBI TEIIOBOTO 3 dexra \H®, =
f(T) u usmenenust suTpormu ,S°, = f(T).
1.2.Bpruncnuts Benuausbl ACp, AH®: 4S°;, 4G°; u InK|, mpu HECKONBKUX TeMmmepaTypax,
3HAYEHMS KOTOPBIX 3a/1aI0TCsl TEMIIEPATYPHBIM HHTEPBAJIOM H IIaroM Temmeparyp. IlomyueHnsie
3HAa4eHUsI HCIIOIb3YIOTCSA MPH MOCTPOeHNH Tpadukos B koopauHaTax ACp— T; AH% —T; 4S°% —T; ,G° —
T u InK,, — 1/T.
1.3.Tlone3ysck rpapukom InK, — 1/T , BeiBecTn npubamxeHHoe ypaBHeHue Buaa InK, = A/T +
B, rme A, B — mocTostHHBIC.
ciaexoBaHue 2
nb3yst paBuito (a3 ['ubbca, A paccMaTpuBaeMoii CUCTEMBI OIIPEIENIUTh KoJimyecTBa (a3, He3aBUCUMBIX
KOMITOHEHTOB U YHCJIO CTETIeHEeH CBOOOIBI.
TETUTH BO3MOYKHOE HalpaBJieHHE MPOTEKaHUs UCCIIelyeMOl peakiiii 1 paBHOBECHBIHM COCTaB ra30BOH
¢assl npu nasnenuu (kl1a) u remneparype (K). IIpu penienun 3a1aun UCHOIb30BaTh BHIBEICHHOE B
uccieoBaHuy 1 amnupuueckoe ypapaenue InK,=A/T+B u nannble 00 HCXOXHOM cOCTaBe ra30BOH (a3bl
HOBUTH HaIPaBJICHHUE CMELICHUS COCTOSHIS PAaBHOBECHS PacCMaTPHUBAEMOM CHCTEMBI MIPH:
ITMYEeHNH AaBJIeHus (TTOCTOSHHAS TEMIIEpaTypa);
0) yBEeIMUCHUH TEMITEPaTypHl (TIOCTOSTHHOE TABIICHUE).
3HaTh OCHOBHBIE TEPMHUHBI, OTIPEIEIECHUS, Ilepeuenv meopemuueckux 60npocos K IK3ameny: MaremaTuueckas
TEOPEMBI ¥ HOHITHS MaTEeMaTHIECKON 1.YT0 Ha3BIBAaETCS CTATUCTUKOM? CTAaTUCTHUKA B
CTAaTHCTHKH B METAJUTypTUH; 2. [lpuMeHeHne MaTeMaTHIeCKOH CTAaTUCTUKHU B 00JIACTH METaJUTypruu’? METaTyprun

Merto1bl OLIECHUBaHUS TAPaMETPOB
HEU3BECTHOIO paclpeeIeHUs
reHepajgbHOW COBOKYITHOCTH
MIPOU3BOJICTBEHHBIX JIAHHBIX U IPOBEPKHU
HUX CBOWCTB;

3. Kak x1accupuIupyroTcs MOTrpenrHoCTH?

4. Yro Ha3bIBaIOT aOCOITIOTHOM IMOTPEITHOCTHIO?

5. YTo Ha3bIBAIOT OTHOCUTENBHON NOIPEIHOCTHIO?

6. UTto Ha3BIBAIOT MPUBEICHHOI MTOTPEITHOCTHIO?

7. Yro Takoe “npomaxu’?

8. UTo Ha3pIBAIOT KJIACCOM TOYHOCTH Mprbopa? UTo 03HAYaeT ero YMUCIEHHOE 3HAUeHUE?
9. UTo Ha3BIBAIOT OMHCATEIHLHON CTATHCTUKOM, KAKHE CTATUCTUYECKHE (QYHKIIUH BKIIIOYCHBI B 3TOT
TEPMUH?

10. Kak onpenenuts cpeaHee 3HaUYCHHE IS HEIIPEPHIBHOW M TUCKPETHON BEIMIUHBI?
11. Uro Takoe MaTeMaTH4ECKOE OKUAaHUE?

12. HopManbHbI 3aK0H pacnpe/ienieHns (MaTeMaTHueckuid u rpadudeckuii) Bua?

13. Yro Ha3bIBaeTCs AUCIIEpCHE?




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
14. Yo Ha3bIBAIOT CPEIHEKBAAPATUUECKIM OTKIOHEHHEM?
15. Uto Ha3bIBarOT MOOM?
16. Uto Ha3bIBAIOT MEAHAHON?
17. Kaxuie BUABI CBA3HM MEXIy TapaMeTpaMu OBIBAIOT?
18. YTo Ha3BIBAIOT CTOXaCTUYECKOH CBA3BIO?
19. Yro Ha3BIBAafOT KOBapHarmen?
20. UTo Ha3BIBAIOT KOPPEIIUeii?
21. ITapHas 1 MHOKECTBCHHAS! KOPPEIISAIINS?
22. Kak onpeenutb K03(GPUIUeHT Koppesimu?
23.Yucnennoe 3HaueHue koadduimenra koppensuun?
24. Yrto Ha3bIBAIOT pErpeccueit?
25. IlosicHUTe IPUHLIUI METO/1a HAUMEHBIIIUX KBaJApaToOB?
26. YpaBHeHue perpeccuu 1 KodQHuiueHT anmpokcumanuu?
27. YpasHenue sunun Tpenaa u ko3 GULIUCHT anpOKCUMALIH?
28. Yo Ha3bIBalOT KpuTeprueM Puiepa?
29. Yro Ha3bIBaOT KputepueM CtbrosieHTa?
30. Kax BBIIOJTHSIETCS MPOBEPKA CTATUCTHUECKUX TUIOTE3 HA aICKBATHOCTh
Ymers CocTaBniTh U penIaTh pa3ndHbIe Ilpumepnsle npakmuueckue 3a0anusn 011 IK3AMENA.
CTaTHCTHYECKUE 3aJa4H; - BBITTOJIHUTH 3aJ[aHUE OTpaHWIEeHHUH (YCIIOBHUH) BBeCHNEM OapbepHOH, mrpadHOi HyHKINM;
CrpynmnupoBats JaHHBIE JII000TO - 00pabaThIBaTh MACCHB JAHHBIX KOHBEPTEPHBIX IUIABOK, CTPYIITUPOBATH JaHHBIE, BBHIIBUTH
o0beMa 1 MpeCcTaBUTh UX KOPPEIALHUIO MEXAY 3aJaHHBIMH ITapaMeTpaMHy JTaHHBIX
BU3YyaJIN3aIHIO, TPOBECTH
JIECKPHUIITHBHYIO CTATHCTHUKY 110
MMEIOIINMCS TaHHBIM
Bnaners HaBbIKOM NMpaKkTUUECKOTO aHaK3a 3adanua na peutenue 3a0ay u3 npogheccuoHaIbHOI odracmu
CTaTUCTUYECKUX JAHHBIX JUIS PELICHUS UCTIONB3Ys makeT «OnucarenbHas CTATUCTHKAy, IPOaHaIH3UpoBaTh BEIOOPKY 13 1300 maasok B KKI]
TEXHOJIOTHYECKUX 3a71a4
3HaTh TpeOOBaHHUS K IIOATOTOBKE OTYETA IO TpeboBaHusl K COCTABJICHHIO, HAMTUCAHHUIO U O(OPMIICHHIO OTYETA MO IIPOU3BOJICTBEHHOI! - mpakTuke o | [TpousBoxcTBeHHas -
MPOU3BOJICTBEHHO MPAKTHKE COrJIACHO | MOJIYYEHHIO NMPO(ECCHOHATIBHBIX YMEHHUH U OIIbITa MPO(pECCHOHATIBHON e TEIbHOCTH. MPaKTHKA MO
YTBEPkKIECHHBIM GopMam B nepros npaKkTUKU CTYAEHTHI JOJDKHBI U3y4aTh CJIeIYIOIINE BOIPOCHL: MOJIYIECHHUIO
Bua BeilTycKaeMoii 3aBOJIOM MTPOIYKIMHU, HCTOYHUKH MOJy4aeMOro HCXOIHOTO MaTepualia, TOINBa, po¢eCCHOHATBHBIX
ANEKTPOIHEPTHH, BogocHaOkeHusI. TexXHOJIorn4ecKast CBsi3b OCHOBHBIX ITPOM3BOICTBEHHBIX LIEXOB. YMEHHUIi U OTbITa
BayTpuzaBozckoii Tpancriopt. Opranu3anms ynpasieHHs 3aBoAoM. [lepcrieKTHBbI pa3BUTHA 3aBOAA U npodeccHoHaIBLHOM
€ro 3HaueHHUE JUIsl HAPOIHOTO X03HCTBA M JJIsl JAHHOTO ITPOMBIIIUICHHOTO paifoHa JIeSITEIIbHOCTH
Ymers COCTAaBJIATH OTYET 110 MPAKTUKE CocraBisiTh, nmucath 1 0QOPMILSITH OTYET MO IPOU3BOJICTBEHHOM - MPAKTHKE MO TOJIyYSHHUIO

HpO(i)CCCI/IOHaIIBHLIX yMCHI/Iﬁ U OoIIbITa HpO(i)eCCPIOHaJ'ILHOfI JACATCIIBbHOCTH.




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT

9JIEMEHT 00pa3oBaTenbHON
KOMIETEHIINH POTPaMMEI
Bnagets MpaBUJIaMU MOJITOTOBKU YCTaHOBJICHHON

OTYETHOCTH T10 YTBEPXKJICHHBIM (popMam

[Tpuemamu cbopa MaTepuaia Jyuisi COCTABICHHS OTYETA IO MPOU3BOACTBEHHON - MPAKTHKE TI0
MOJTY4EHHIO TPO(ECCHOHATBHBIX YMEHHUH U ONbITa MPO(ECCHOHATIBHON e TEIbHOCTH.
ConeprxkaHue OTYETa OIPENENAETCS HHANBUAYAIbHBIM 3a/JaHAEM, BBIIAHHBIM PYKOBOIUTEIEM MPAKTHKH

OIIK-5 cnoco0HOCTHIO MPUMEHSTH B MPAKTHYECKOIi TeATeTbHOCTH NPUHIMIBI PAHOHAJIBHOI0 HCIOJIb30BAHUS MPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYIKAIOUIE i Cpeabl

3HaTh OCHOBHBIC HCTOYHHUKH 1 (hPaKTOPEI HazoBwure 3Tamsl co3manus 0€30MaCHOTO KU3HEHHOTO IIPOCTPAHCTBA
(bU3UYECKOr0, XUMUYECKOTO 1 Kaxue npaktuyeckue pereHusi IpUOPUTETHHI IIPU PeaTU3alii CUCTEM 3alUThl OT ONACHOCTEMN?
OHONIOrHIECKOro 3arps3HEHIs DopMBbI TPYAOBOH AEATEILHOCTU U SHEPTETUUECKHUE 3aTPAThl YEIOBEKA.
OKPYKalOIIeH CPelbl, HX BIUSHAE HA JeticTBre MapaMeTpoB MUKPOKIIMMATA Ha YeJTOBEKA.
armocdepy, ruapocdepy, nousy u BiusHue GU3MUECKOM HATPY3KU HA (PU3HOIIOTHIO YeIOBEKa.
9JeJIOBEKA.
YwmeTpb paznuuathk GpU3HIECKue, IIpakTHYeckoe 3a1aHNe
xumudeckne.Guonornueckue hakrops | B momerrennn, pazmepom 4x10x4 M3, ycTaHOBICHO TPH OHHAKOBBIX KOMIILIOTEPA (CHCTEMHbII 610K 1
UX MapaMeTphl U 00CYKAaTh CIIOCOOBI MOHHUTOP, pasMepoM 13 JF0ifMOB, IIPH MOCTOSIHHOM BKJIFOYEHUH). 32 KaXJ[bIM KOMIIBIOTEPOM paboTaeT
3alUTHI OT HUX TEXHUUECKUMH, oJ1H oneparop (pu3ndeckas Harpyska — jerkas). Taxke B IOMEIEHUH HAXOSITCS: HACTOJIBHBIN
OpTraHU3aI[MOHHBIMH U JIa3epHbIA IPUHTED, CKaHep, (hakc U O(HUCHBIN KONMPOBAIBHBIN anmapar (B CISIILEM PeXuMe).
YIpaBIEHYECKUMHU METOIaMH. [IpuTOYHO-BHITSAKHASL €CTECTBCHHAS! BEHTUIIIIIUS OCYIIECTBISETCA Yepe3 OKOHHBIE ITPOEMBI
(Temmepatypa HapykHOTO Bo3ayxa 18 °C) U pemeTky BBITSDKHBIX MIaXT ((KAII03U C YIJIOM OTKPBITHS
30°). Ilepenay BBICOT MPUTOYHOTO U BHITSHKHOTO OTBEPCTHIA OKOJIO 1 M.
[TpuHMMast, 9TO ONITUMANILHBIM YCIIOBHSAM pabOTHI OniepaTopa COOTBETCTBYET TeMriepatypa 22 °C,
OIIPEAEINTh: HEOOXOANMYIO IIPON3BOJUTEIILHOCTD (PacXo/) MPUTOYHO-BEITSHKHON €CTECTBEHHOMN
BEHTWISIINH, TJIOIIA b BBITSDKHBIX TPOEMOB M KPaTHOCTh BO3/1yX000OMeHa.
Brnanets METOAMKAMU U3MEPEHHS PA3IUIHBIX KomniiekcHsbie 3aganns:

(haxTOpOB M CIOCOOAMY OLIEHUBAHUS
3THX (PaKTOPOB Ha OKPYKAIOUIYIO CPEy.

PACYET INIOJHUTI'OHA TKO

3aganme: PaccunTarh MONMHTOH TBEPABIX KOMMYHAJIBHBIX OTXOAOB IO HCXOJHBIM TaHHBIM,
TIPUBEICHHEIM B Ta01.3.

Tabnmma 3
VcxonHble faHHBIE (BapHAHTHI)
No Bapuanrta T, mer N1, uen N,, uen 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

bezomacHocth
JKM3HENESTEILHOCTH




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
3JIEMEHT 00pa3oBaTenbHON
KOMIICTCHITUU POTPaMMEI
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 OCHOBOITOJIArarIINe 3aKOHbI DKonorus
MIPUPOJIBI: MPUHITUIIBI OPTaHU3AIUN U TeopeTudeckre BOMPOCH K TaOOPaTOPHBIM M KOHTPOJIBHONM paboTaM, a TAaK)Ke WHTEPAKTHUBHOTO
pa3BuTHA OHOCheEpHl, e€ CTPYKTYPY; TECTUPOBAHU
MPUHIIAIIEI OPTaHU3allud, Pa3BUTHS,
YCTOWYUBOCTH, CTPYKTYPY
OHMOTr€eO0IEHO30B.
3aKOHBI B3aUMOJCHCTBHS YKUBBIX
OpPTaHU3MOB U X COOOIIECTB CO CpeIoit
0OWTaHWUS; TPUHIIHITEI PAIHOHATBHOTO
MPHUPOAONIOIH30BAHUS H IEPCIICKTHBEI
CO3JIaHUS SKOJIOTHYECKH 0€30TacHbIX
TEXHOJIOTHH.
CoBpeMeHHBIE MPOTPAMMBI U TIPOESKTHI
9KOJIOTHYECKOTO MOHUTOPUHTA CPEIbI
o0OuTaHUS.
YMmers I'pamoTHO BecTu OTBeuaTh Ha BOIIPOCH! K JJAOOPAaTOPHBIM paboTaM U

OMOMHINKAIIMOHHEIE HAOIIOACHHUS B
CBSI3H C 3aJa4aMi DKOJIOTHYECKOTO
MOHHUTOPHHTA ¥ TPAMOTHO OIICHUBATH

MHTEpaKTUBHOTO TECTUPOBAHUS




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI

TIOCJIE/ICTBHS CBOCH NpodeccroHanbHON
JIeSITEbHOCTH.
IIpumeHsITh METOABI PALIMOHAIEHOTO
[IPUPOIONOIB30BAHUS AJIsl CO3AAHUSA
YCTOWYHUBBIX 3KOCUCTEM Ha 3Tare
IIPOCKTUPOBAHUS 3€JIEHOTO
CTPOUTEINILCTBA.

Bnagets IIpakTuuecKUMHU HaBBIKAMH 10 HaBbikaMu BU3yanbHBIX METOOB 3KOKOHTPOJISL, 3HAHUSMH 3aKOHOB IIPUPOJIbI.HA KOTOPBIX OHU
ONPEJENICHUIO YPOBHEN BO3IEUCTBUS OCHOBaHbI
AHTPOIIOTEHHEIX (PaKTOPOB Ha
3KOCHCTEMBI;

MeTtonaMu METOBI PAIMOHAIBHOTO

MPHUPOAONOIB30BAHUS JUISI CO3AAHUSL
YCTOWYUBBIX 3KOCUCTEM Ha 3Tare
IIPOEKTUPOBAHMUSI 3€JIEHOTO
CTPOUTEJILCTBA.
CriocobaMu MUHUMH3AIHN
HEOJIarompusATHOTO BO3ACHCTBHS Ha
OKPYXAaroIIyIo IPUPOAHYIO CpELy U
3J10pOBbE YEJIOBEKA

OIIK-6 cmocoOHOCTBIO HCTIOJIb30BATH HOPMATHBHbIE IPABOBbIE JOKYMEHTHI B CBO€il NPO(hecCHOHAIBLHOM AeATeJIbHOCTH

3Hatb — pOJIb IPaBOBOH MH(OPMAIINH B IIpumepHbIe BONPOCHI K 3a4eTy
Pa3BUTHH COBPEMEHHOT'O OOIIIECTBa U 1. [lonsTre u cymHoCTh NpaBa. [IpaBoBenenue
poQeCCHOHANBHON NesITeIbHOCTH; 2. Ucrounuku npasa.
— BUJbl ICTOYHUKOB IpaBa 3. Cucrema 3akoHonatenbcTBa Poccuiickoit denepanuu.
— CHCTeMY 3aKOHO/IaTeIbCTBA 4. HopmatrBHO-TIpaBOBBIE aKThI, UX BHUIBI.
Poccuiickoit denepanun 5. OTpacinu poCCHIICKOTO MpaBa.

YmeTs — HaXOAWTh U aHAJIIU3UPOBATh NPaBoBYylO | [IpuMepHbIe MPpaKTUYECKHE 3aJaHUA:
WHPOPMAIIHIO; ITocne pacropsxenus: 6paka pogureneit Auaprona XonKkuH ObUT ocTaBlieH Marepu ['opaeeBoii B..
— HACIIOIB30BATh NPABOBYIO DaxkTHYECKH Ke OH MpoXkuBai ¢ 6abymkoi XonkuHoi P., rae 651 panee npomnucad. XonkuHa P.
MHOOPMALIUIO TIPH PEIICHUH pemiIa IpoIaTh CBOIO KBApTHUPY U MOMPOCHIIa OBIBIIYIO CHOXY IPOIUCATh MalburKa y ce0s U
KOHKPETHBIX KH3HEHHBIX CUTYaITHI. 3aHATHCS, HAKOHEI], BOCIINTAaHHEM CBIHA, Ta HUKAK He OTpearnponaia.

JlaiiTe NpaBoOBYIO OIIEeHKY CUTYallUH. APryMeHTUPYITe CBOi OTBET CO CCHLJIKOI HA cTaThH YacTu 1
I'paxnanckoro koaexkca P®.
Brnanets — MPaKTHYECKUMH HaBBIKaMHU paboTsl co | IIpuMepHbIe MpaKTHYECKUe 3aJaHusI:

CIPaBOYHO-TIOUCKOBBIMH CUCTEMaMU
Koncynerant [Tmroc u 'apanT

1. Hcnonb3ys, nanHble cetr MIHTepHET HaliuTe opHInalIbHbIE CAalThl CITPAaBOYHO -TIOMCKOBBIX
cucreM KoncynsranT [lnroc u I'apaHr;




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
2. Hcnone3ys, pecypesl clipaBouHO-IOMCKOBOM cucteMsl Koncynprant Ilntoc Haliqute
Konctutynuto Poccuiickoit @eaepannu B nociaenHeil perakuuy,
3. Hcnone3ys, pecypehl clipaBOYHO-IIOMCKOBOM crucTeMbl ['apaHT HalliuTe YToJIOBHBIA KOAECKC
Poccuiickoit ®enepanuu B nocaeIHEN peJaKLINU.
4.
3HaTh HOPMAaTHBHBIE IIPABOBBIE JOKYMEHTEI, IIpounsBonacTBeHHAs -
CBAAHHBIC ¢ STATIAMH NPOXOTCHAA [TpaBuna odopmieHns Ha IPaKTHKY B OTAEIE TEXHUIECKOTO OOYUCHHMS TPEIIPHUITHS. HpaKTHEA 0
— IIpaBuia momy4eHus: NpoITycKa Ha IPEANPUATHE .
YmeTs UCIIONIb30BaTh HOPMATHBHBIE ITPABOBBIE podecCHOHANBHBIX
JIOKYMEHTHI B CBoel podeccruoHanbHol | [IprMeHsATh 3HAHUS, MOTyYCHHBIC HA HHCTPYKTAXE 10 TEXHUKE 0€30IacCHOCTH YMEHUH U OMbITa
IEeITEeIbHOCTH HpO(I)eCCHOHaHLHOﬁ
Brnaners npaBoBoi HH(pOpMAaIHEl, HEOOXOAUMOK ACATCIIBHOCTH
B CBOCH mpodeccrnoHampHON
ACATCIIbHOCTH HpaBHJIaMH TEXHUKU 0€30IIaCHOCTH
OIIK-7 FOTOBHOCTHIO BHIOMPATh CPeACTBA U3MEPEeHHUl B COOTBETCTBHU ¢ TPe0yeMoil TOUHOCTBIO M YCJIOBUSIMH IKCILUIYATALUM
3HaTh TEOpPETHYECKHE OCHOBBI METPOJIOTHH; Ilepeuens onpocos Mertponorus,
METOJbI U CPEACTBA U3MEPEHHUS CTaH[lapTU3alls 1
(DUBMYECKUX ¥ XUMHUYECKUX BEIMUHH; - 1. [TonsiTre ¥ OCHOBHBIE POOIIEMBI METPOJIOTHH. cepTHHHKAIISA
- 2. [onsaTue n3MepeHus.
METObI OLICHUBAHUS HOI‘peHlHOCTeﬁ u - 3. dusnueckue BEINYUHBI U UX HU3MEPCHUA.
HEONPENEIEHHOCTEN C IPUMEHEHHEM - 4. [Kamer u3MepeHuH.
COBPEMEHHDBIX HH(POPMALHOHHBIX - 5. Cucrembl pU3NUECKUX BETHYHH.
TeXHOIO M - 6. Knaccudukarms nsmepeHuii.
— 7. IIpuHLIMIIBI, METOABI U METOAUKU U3MEPEHUIA.
- 8. MeTpuueckas cucTemMa Mep.
- 9. [Tpumeps! cucreM eauHuUL GU3HIECKUX BETUUHUH.
- 10. OtHocHUTeNbHBIE U JIOTapHU(PMUUECKIE BETHYHHBL.
- 11. MexnaynaponHas cuctema exauautl (CH).
- 12. [NonsTre u KnaccupuKanus cpesicTB U3SMEPEHHUH.
- 13. Metponoruueckue XxapaKTepUCTUKU CPEACTB U3MEPEHHH.
- 14. Hcnons3oBaHue CpesiCcTB U3MEPEHUH.
- 15. HopmupoBaHue NOrpemHocTeil CpeacTB N3MEpEHUi.
- 16. Kiaccer TouHOCTH 1 X 0003HAYEHUS.
- 17. OTaJIOHBI ¥ X UCTIOJIF30BaHHE.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTeNbHOM
KOMIIETCHLIUH POTPaMMBbI
- 18. IToHATHE MOrpPENTHOCTH U3MEPEHUIL.
- 19. Knaccudukanms norpemHocTeid H3MepeHHi.
— 20. Heo6xonnmocTs IpaBoBOTo 0becnedeHust METPOJIOTHIECKON AEITEIEHOCTH.
- 21. OcHoBHbIe nonoxeHus 3akoHa PO «O06 obecrieueHNN eMHCTBA H3MEPECHUI.
YMmets IIPUMEHSTh CPEACTBA U3MEPEHUI Jlabopamophuvie 3anusmusi:
Pa3IUYIHBIX (PU3UIECKUX BEIHUNH;
—  OrneHka METPOJIOTHIECKUX XapaKTePUCTUK HU3MEPEHUI
OCYIIECTBIISITH BEIOOP CPE/ICTB
W3MEPEHUH MO 3a1aHHBIM
METPOJIOTHUECKUM XapaKTEPUCTHKAM;
BBIOMpPATh METOIUKHI HCITBITAHIHA
Buagers OCHOBHBIMM IIpUEMaMU IOJIy4YECHHUS, 3aaHus Ha peuleHue 3a1a4 U3 NpoecCUOHaIbHOM 00J1aCTH, KOMILUIEKCHBIC 3aaHusL:
00pabOTKH 1 MPEICTABIEHHUS JTaHHBIX —  OreHKa COCTOSIHHS METPOJIOTMYECKOT0 00CCIICUSHUS METAJLIyPTHUECKOTO 3aBO1a
M3MEpPEHU, UCTIBITAaHUN U KOHTPOJIS;
METOAAaMH TIOBEPKH U KATHOPOBK;
METOJIaMU U3MEPEHUN, KOHTPOJIA U
WCIBITAHUHN
3Harh METO/1bl TEOPETUUECKOTO U [IpuMepHbIe TEOpETHUECKHE BOIIPOCHI [IpoextHas
9KCIIEPUMEHTAIILHOTO HCCIIEI0BaHUS Oranbl Hay4dHOTO HccnenoBaHus. [logpoOHO 00 00BEKTHOW 00IacTH, 0OBEKTE U IMPEeIMETE JIeATENbHOCTh
CTPYKTYPY HAYYHOTO HCCIICAOBAHUS U uccienoBanus. [Ipusectu npumep.
MO3HAHUS, €T0 METOIBI U (JOPMET; Oranbl Hay4dHOTO HccnenoBaHus. [logpoOHO o Teme uccnenoBanus. [IpuBectn mpumep.
MPUOOPHI U METOAMKY IPOBEICHUS OO1ieHayuHble METO/IbI HAYYHOTO HCCIIEIOBAHMSI.
UCCIIEIOBAaHUM. OMIUpPUYECKHE METOIBI HAYYHOTO HCCIIEIOBAHMS.
NPUHLMIIBL, (POPMBI U METO/IbI HAYYHO- Bunbr mogenupoBanus
HCCJIEIOBATEIbCKON NEATEIbHOCTH
YMmers IIPOBOAUTH KOHTPOJIb, OCYLIECTBIISATh IIpumepHbIe IPaKTUYECKUE 3aJaHUS:
0TOOP KOHTPOJIBHO-M3MEPUTEIHHBIX CdhopmynupoBats TeMy, aKTyaJIbHOCTb, THIIOTE3Y, 1€J1b, 33/1a9H, METOIUKY BO3MOYKHOI'O HCCIIeI0BAHN,
MarepuaioB, GopM u METOJI0B €cii 00BbEKTOM HCCIIEIOBaHUS SIBISIETCS CTANEINIABHIBHOE TIPOU3BOJICTBO, @ MPEJAMETOM — I1€Ub-KOBIII
IUATHOCTUKH PE3YJIBTATOB MPOEKTHOM CdopmynupoBats TEMy, aKTyallbHOCTb, THIIOTE3Y, 11€/b, 3a1a4d, METOAUKY BO3MOXKHOI'O HCCIIE0BAHUS,
ACATCIbHOCTH, ecii 00BEKTOM HCCIICAOBAHUS SIBIISETCS JOMEHHAs IIeYb, a OpeIMETOM — NyThe.
(hopMynHpOBaTH LENH U 3a]1a41 [IpyHIUNIBI TUATHOCTUKYU PE3yJIbTATOB MPOEKTHON AEATENbHOCTH.
WCCIIeI0BaHMs, BEIOMPATh METObI
HCCIIEJOBAHMIA;
Bnagers HaBBIKAMU HCCIIEOBAaHUS U [IpumMepHbIe MpaKTUYECKHUE 3a0AHUS:

MAaTEeMaTH4CCKUM allapaTomM
IUIAaHUPOBAHUA SKCIICPHUMCHTA,

I/ICCHGHOBEITI: Ka4C€CTBO KCJIC30PpYAHOI'O ChIPbA 11O Tp€60BaHI/I$IM JAOMCHIIUKOB, 1aTh pCKOMCHAAIINU.

| Bapuaur |[Fe |[FeO [Mn [S P | Si0, | ALO [ CaO | MgO | M.in | kpynnocr |




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
HaBbIKaMU 00PaOOTKH OTBITHBIX 3 b
MPOMBIIICHHBIX JaHHBIX; 1 56 105 | 05 0,82 |0,62 |96 1,2 512 |13 956 | -8
npueMamu paboThl ¢ HHpOPMAIHEH; 2 55 10,2 | 0,3 0,08 | 009 |25 1,05 | 6,2 4,2 0 -25
METOIaMH aHaJIn3a HHPOPMAIMH B Xo#e | 3 35 0 0,5 1,1 054 | 284 |533 |38 1,26 | 142 | -300
npO(eCcCHOHANBHOI ACSATENEHOCTH H 4 61 2,1 0,6 009 1012 |25 032 |08 0,1 0 5-30
CHHTE3a HEJOCTAOIICH HHpOpMAIHH KauecTBO HCXOAHOTO CHIPBS MO TPEOOBAHUIO CTAJIEIUIABUIIBIIMKOB, TIPH TIOMOIIIU CTaHAapTa TT0100paTh
LIMXTOBBIE MaTepUaJIb JUIsl CIEeNYIOIIEeH MapKU CTalld
BapUaHT 33.1 33.2 33.3 334 33.5 33.6 33.7
MapKH CTaJH 12X25H3 I15X18H3M | 10I2®b | S355J | S355K | 08T'C K60
103J1 JU1 10 R 2 10T
OIIK-8: cnoco0HOCTBIO CJIeJ0BATH METPOJOTrH4YeCKUM HOPMAaM U NPaBUJIaM, BBIIOJIHATH TPeOOBAHNSA HALMOHAJBHBIX M MEKAYHAPOAHBIX CTAHAAPTOB B
00J1acTH IPO(PecCHOHAIBLHOM 1eATeJbHOCTH
3Hath MPUHIUIIBI ¥ LIEJIA CTaHAAPTU3ALUN U Ilepeuenp BompocoB Mertpounorus,
TEXHUYECKOTO PEryJTUpOBaHUS; CHCTEMBI | 1. Llenn cTanmapTH3anum. CTaH/APTU3ANUS U
CTaH/IapTOB 2. [TpuHOUIBI CTaHAAPTU3ALNH. cepTudUKannsa
3. Opranuszanus padoT 1Mo CTaHAAPTU3ALINH.
4. JloKyMeHTBI B 00J1aCTH CTaHAAPTHU3AINH.
5. Bunp! crangapTos.
6. Texundeckue ycnosus. Haznauenne, npumMeHeHne 1 pa3paboTKa TEXHUYECKUX YCIOBHUI.
7. [TpumeHeHne JOKYMEHTOB B 00JIACTH CTaHIAPTH3AIIHH.
Ymers HCIIONIb30BaTh CTAaHAAPTHI U APYTHe JIaGopaTopHbIE 3aHATHS:
HOPMAaTUBHBIC JOKYMCHTBI IPA OLICHKE, —  OreHka TEeXHUYECKOTO YPOBHS OTPACIIM B 3aBHCUMOCTH OT CTENEHH 00eCIIeYeHHOCTH
KOHTPOJIC KaueCTBa U CepTI/I(bI/IKaI_II/II/I HOpMAaTHUBHBIMU JOKYMEHTaAMU
MPONYKIIUU
Brnanets METOZAMH U CPEJCTBAMU pa3paboTKu M | 3aJlaHKs Ha pelIeHue 3a1a4y 13 NpodhecCHoHaIFHON 00J1acTH, KOMIUIEKCHBIE 3aJaHuUs:
odopMIIeHHS TEXHUYECKON —  IloaroroBuTh NPOEKT CTaHAAPTA IPEAIPUATHUS
JOKYMCHTalluN
3HaTh —  OCHOBHEIE ONpeeeHns 1 oHsaTHst | 1. MeTposorus kKak HayKa, pas3Jieibl METPOJIOTHH. MeTo/ b1 KOHTPOJIS 1

METPOJIOTMYECKUX HOPM U ITPABUJIL;

- OCHOBHBIC METOIbI HCCHGHOBaHHﬁ,
HCIOJIb3YEMbIX B MCTAJLIIYPIruu;

- IpaBujia OCHOBHBIX HCCHCﬂOBaHHﬁ,
Ha3bIBATb UX I''TaBHBIC XapaKTECPUCTHUKU,
- OIIpeaACIICHN TPOLECCOB,
3aJIO)KCHHBIX B OCHOBY HCCHGL[OBaHPlﬁ;

2. ObecrieueHne eAMHCTBA N3MEPEHUH, YCIOBHUS 00ECTICUeHU €JMHCTBA H3MEPEHHH, TOCYy1apCTBEHHAS
crcTeMa 00ecIeYeH sl eINHCTBA U3MEPEHHH.

3.Merponornieckoe obecrnedeHue, IeIn METPOJIOrHIECKOro 00eCIeYeH S, METPOJIOTHYECKOE
obecrieyeHne XU3HEHHOTO [IUKJIa METAJTYyPIrHIeCKOH MPOYKIIHH.

4. Metponornieckoe 00ecredeHue, eIl METPOJIOrHIeCKOro 00ecedeH s, OCHOBBI METPOJIOTHYECKOTO
obecrieueHusl.

5. T'ocynapcTBEeHHBIN METPOJIOTHYECKUI HA30pP.

aHajJim3a BEIICCTBa




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

6. MeTposoruueckue ciryk0bl 1 OpraHu3aliy, roCyapCTBEHHAS! METPOJIOTHYECKasl CITyK0a.
7. Metponorudeckas 3KCepTu3a JOKyMEHTaIUH.

8. IToBepka cpeacTB M3MEPEHHN.

9.AKKpenuTanus METPOJIOTHYECKUX CITY>KO Ha IIPaBO MOBEPKH CPEICTB H3MEPCHHUI.

10. MeToapb! NOBEPKU CPENCTB UBMEPEHUI.

11. KamnbpoBka cpencts m3mepeHuit. Poccuiickast cucreMa KanuOpOBKH.

Cucrema BocpomsseneHus eanHul] @B n nepenada ux pasmepa. TaIOHBI, BUIBI 3TaJOHOB.
12. ®dusndeckas BenmuarHa U ee m3Mepenue. Pasmep u pasmeprocts OB.

13.1Ikansr u3MepeHuit.

14. MorpemHoctn u3mepenuit. [Torpemnoctn CU. Knaccudukamus norpemHoctei.

15. Metpounorudeckas arrectauust CH 1 ucnipitarennbHOro 000pya0BaHusl.

Mertponoruyeckue xapakTepucTuku. HopMupoBaHue METpOIOrHYeCcKiX XapaKTePUCTHK.
16.Kputepuu kauecTBa U3MepeHuil.

17. U3mepenue u ero ocHOBHbIE onepatuu. Kiraccudukarms n3MepeHuid.

WZBI, TIPUHIUIIBL, METOBI H3MEPEHHH.

18. MeToaMKH BBITTOJHEHUS] U3MEPEHUH.

19.Cucremsl enuHUI HU3NICCKUX BEITUYNH.

20. HopMaTuBHBIE TOKYMEHTHI B 00JIaCTH METPOJIOTHH.

VYmMers

—  BBIICIATH OCHOBHbIEC HAITPABICHHS
HCCJIEIOBAaHHM;

— 00cyxaars ciocoOsl 3¢ ekTuBHOrO
penieHnus B 001acTH METPOJIOTHH;

—  pacrno3HaBaTh d3QPEeKTUBHOE
peuienue ot HedekTUBHOTO;

—  TIPUMEHSTH METPOJIOTHYECKHUE
HOPMBI ¥ [IpaBUJia B
npodeccroHaBHO NeSTebHOCTH;
UCIIONIb30BaTh UX Ha
MEKANCIUIUIMHAPHOM YPOBHE;

— mpuoOperarb 3HaHUS B 00nacTu
CTaH/IapTOB, IPUMEHSIEMBIX B
METaJTypIrHy;

—  KOPPEKTHO BBIpaXKaTh
apryMEeHTHPOBaHO 00O0CHOBBIBATh
MOJIOKEHUSATIPEIMETHOM 00J1aCTH
3HAHMSI.

IlepeyeHb TeCTOBBIX 3aJaHUI
1. OnuH QyHT paBeH:
A) 232,432 .
B) 585,122 1.
B) 453,592 1.
2. OCHOBHOM eIMHUIIEH U3MEPEHHS TeMIIepaTypHhl ABIACTCA:
A) KensBun
b) Llenscuit
B) ®apenreiir
3. OauH q10iM paBeH:
A) 3,281 cm.
b) 2,539 cm.
B) 6,452 cm.

4. Kakas U3 nepedrcIIiCHHBIX SIHHUI HEe SBISCTCS eUHALCH Qu3ndeckoll BenmnanHbl cucteMbl CU:

A) metp
B) xunmorpamMm
B) munyta
Ilepeyens TeCTOBBIX 3aAaHMIA
Bapmuanr 1
[Ipenmer, 3aga4un 1 QYHKIIMH METPOJIOTHHL.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT
00pa3oBaTenbHON
IIPOrpamMMBbl

Me)KHOBepO‘IHLIe HUHTCPBAJIbIL. HOBepO‘IHI)Ie CXCMBI.

AKer}_'[I/ITaHI/ISI METPOJIOTUYCCKUX CJ'Iy)K6 IOPpUANYCCKUX JIMI Ha IPaBO MMOBEPKU CPECACTB I/IBMepeHI/Iﬁ.

Bapmuanr 2

EnuHCTBO M3MepeHwid, 1Ba yCIOBHUS 00eCIIeUeHUs eIMHCTBA N3MEPEHHI.

MeTo1bl TOBEPKHU.

KanmnbpoBka cpencTB n3MepeHHii.

Bapmuanr 3

Mertponormgeckoe o0ecredeHne, OCHOBBI 1 LIEIH METPOJIOTHYECKOTO 00eCIIeYeHusI.
MeTposoruyecKie CIy>KObl M OpraHu3aIluH.

IToBepka cpeacTB U3MepeHU. Buibl NOBEPOK.

Bnagets

MPaKTHYECKUMH HaBBIKAMHU
HCIIOJIb30BaHUS SIEMEHTOB CTaHIApTOB
Ha APYTHX JMCLUIUINHAX, Ha 3aHATUSAX B
ayJMTOPHHU U Ha IPOU3BOJICTBEHHOM
MPaKTHKE;

croco0amu JeMOHCTPALUH
YMEHUS aHAJM3UPOBATh CUTYAIIHIO B
00J1acTH UCCIIEAOBAHINA U H3MEPEHHI;

METOJaMH U3MEPEHUH U
HCCIICJOBAHMIA;

HaBBIKAMH ¥ METOIMKAMH
00001IIeHUs pe3yIBTaTOB PEIICHHUS,
HKCHEPUMEHTAIBHON AEATENbHOCTH;

croco0amu OLlEHUBAHMS
3HAYUMOCTH U IIPAKTUUYECKOHN
MPUTOTHOCTH MOJIyYEHHBIX Pe3yJIbTaToB;

OCHOBHBIMH METOJIaMH
uccieI0BaHus B 00JIacTH METaJUTypruH,
MPaKTUICCKAMHU YMCHHUSAMH H HABBIKAMHU
UX UCIIOJIb30BaHMUS,

OCHOBHBIMH METOJIaMH
petieHus 3a1a4d B 001aCTH METOIOB
aHalM3a B METAJUTYPTHH;

po(ecCHOHATLHBIM S3BIKOM
MpeIMETHOM 00JIacTH 3HAHHS,

crocobamu
COBEPIIICHCTBOBAHHUS
npodeccnoHaTbHBIX 3HAHUN 1 YMEHUI
ITyTeM MCHOJIB30BAHUS BOSMO)KHOCTEH

OxapakTepHu30BaTh CTaHAAPTHBIE 00PAa3IIbl IS CIIEKTPAIbHOTO aHAIN3a JKEJIE30HMKEIIEBOTO CIIaBa.
Ykazath , A1 4ero OHU MPUMEHSIOTCS. YeM OTINYaloTCs OT aHAIM3UpYyeMbIX pod. B xakoM Buze
BBIITIyCKAOTCSL.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTeNbHOM
KOMIICTCHIIMHN MporpaMmMbl
nH(pOpMaMOHHO Ccpexbl.
3HaTh TpeGoBaHKs 00pPa30BaTEILHOTO [TpumepHbIe TEOpETHYECKUE BOIIPOCHI: ITpoekTHast
CTaH/apTa K OpraHu3al[iu MPOEKTHOM [MnpoextupoBanus uexos [lonsTue npoekrta. Onucanue B MPOSKTHON TOKYMEHTAIUH NPUHIIUIIOB JIeATEIbHOCTh
JIeSITeIIbHOCTH; MIPOTPECCUBHOCTH M THITU3AIINH.
OCHOBHbIE MTPUHIIUTIB OPraHU3aIuN OCHOBHBIE MOJIOXKEHUsI MPOEeKTUpoBaHKA 1Iex0B [lonaTue npoekra. Onucanue B IPOEKTHOM
MPOEKTHOH JeATebHOCTH; JOKYMEHTAIMX IPUHIUIIOB 0ObEKTHBHOCTH U MEPCIEKTUBHOCTH.
OPMBI ¥ BHIBI OPraHM3aLII Buisl IpoeKTHOM TOKYMEHTAUH TIPH TPOCKTUPOBAHHUH.
JIESITeTTFHOCTH U PEIICHUS TPOSKTHON OTarkl HAY4HOTO HCCIICTOBAHHS.
3a1a4u; OCHOBHbBIE MPHUHIIHUITBI OPTAHU3AIMU IPOSKTHON EATEIbHOCTH.
STaIIbl HAYIHOTO HCCIENOBAHNS; TpeboBaHusI K yCTHOMY BBICTYIUICHHIO, OTYETY, pehepHUPOBAHHIO, KOHCIICKTHPOBAHUIO.
MPOCKTHYIO TIOKYMEHTAIHIO;
TpeOOBaHUS K COJCPIKAHUIO, CTPYKTYPE
1 0(hOPMIICHHUIO MPOCKTHOU
JOKYMCHTalUU,
JIOTUKY NOATOTOBKU U Tpe6OBaHI/I$[ K
YCTHOMY BBICTYIIJICHUIO, OTYETY,
pedeprpoBaHui0, KOHCTIEKTUPOBAHHIO
Ymetb HCIOJIB30BATh METOIBI U METOAUKHA IIpuMepHbIe TpaKTUYECKUE 3aJaHUS:

WCCIIeTOBaHUS ¥ MIPOCKTHPOBAHMS;
0pOPMIIATH PE3yTHTATHI
HCCIIEIOBATENILCKON U MPOEKTHON
paboTHI B COOTBETCTBUH C IPUHITHIMH
CTaHIApTaAMU;

OIICHUBATh Ka4eCTBO MPOAYKIIHH B
COOTBETCTBHUH CO CTaHIAPTaM;
OIICHUBATh MMPUEMIIEMOCTb MOJTYIECHHBIX
PE3yNbTAaTOB MPOESKTHOU JAESITENILHOCTH;
MPOBOANUTH KOHTPOJIb, OCYIIECTBISATh
0TOOpP KOHTPOJIBHO-U3MEPUTEITHHBIX
MaTepHuajoB, GOPM U METOIOB
JIMATHOCTHUKH PE3yIbTaTOB MIPOSKTHOM
JIeATEeIIbHOCTH

HccnenoBaTh Ka4eCTBO KEIE30PYAHOTO CHIPBS IO TPEOOBAHMIM JIOMEHIIIUKOB, 1aTh PEKOMEH IAIUH.

Fe FeO Mn S P SiO, AlL,O; | CaO MgO oo | kp
56 10,5 0,5 0,82 0,62 9,6 1,2 5,12 1,3 9,56 -8
55 10,2 0,3 0,08 0,09 2,5 1,05 6,2 4,2 0 -2
35 0 0,5 11 0,54 28,4 5,33 3,8 1,26 14,2 -3
HccnenoBaTh BIUSHUE U3MEHEHHUS TApaMeTPOB JOMEHHOTO Tiporiecca Ha TOIT qoMeHHOM TIaBKu
(Bapuanr 27.1-27.5)
Bapuant 27.1 27.2 27.3 274 2715
Pacxon xokxca B 6a30BOM 475 450 460 455 470
nepuoie
[IpowsBoanTETHHOCTH 5500 6000 7500 10000 3000
JIOMCHHOM ITeYH, T/CYT
CTOMMOCTh TOHHEI KOKCa, 15000 15000 15000 15000 15000
pyo/T
CroumMocTb TOHHBI yyryHa, | 12000 12000 12000 12000 12000
pyo/T
Usmensiembie | Oa3a I1T, 50 t, °%Cc [ 950 Fes 58,2 [Si], 0,6 M25,
napamMeTpsI MPOEKT M3/r 70 1000 | XPC, | 56,9 % 0,9 %
%




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTeNbHOM
KOMIETEHIINH MPOrpaMMBbl
Bnagets HaBbIKaMU BEJICHHS MPOESKTHON [IpumepHbIe MpakTUUYECKUE 3aaHUS:
JIeATEJIbHOCTH IIPOLIECCOB YEPHOM CdhopmymupoBatk TeMy, aKTyalIbHOCTb, THIIOTE3Y, [IEJb, 33/1a9H, METOIUKY BO3MOXKHOTI'O UCCIICIOBAHUS
METaJITypIruy; IO CJICAYIOUINM MCXOIHBIM JaHHBIM: 00BEKT MCCIICIOBAHNS - CTAICIUIABIIBHOE TTPOU3BOJICTBO,
HaBBIKaMHU 00O0OIIEHNS U aHAIM3a npeaMeT — BakyymaTop. [IpeacTaButh Mpe3eHTauuio B COOTBETCTBUM C IPUHATHIMU HOPMaMHU U
MHQOPMALINH, TOCTAHOBKH IEJIN ¥ TyTH | CTAaHJapTaMH.
€€ JOCTHKEHUS; CdhopmynupoBats TeMy, aKTyalIbHOCTb, THIIOTE3Y, [eTb, 33/1a9H, METOIUKY BO3MOKHOT'O HCCIICIOBAHNS,
TPUHIMIIAMHE TIOMCKA HYKHOM ecnu 00beKkTOM uccuenoBanus sBisercss MHII3, a mpeaMeToM — CKOpPOCTh BHITATHBaHUA. [IpencTaButs
UH(POPMAIINY, BEIYIICHCHHUS M YCBOCHHS | MPE3EHTALMIO B COOTBETCTBUH C IIPHHATBIMA HOPMAaMH M CTaHIAPTaMH.
HEOOX0IMMOT0 3HAHHUS U3 IIpencraButh pe3yabTaThl UCCIEIOBAHMS 10 HHIWBUAYAIbHOMY MPOEKTY.
HH(POPMALMOHHOTO MOJIS IIpencraBuTh AOKIIA] 10 UCCIECIOBAHUIO MHUBUIYaIbHOTO IIPOEKTA.
HaBbIKAMU COCTaBJICHUS NPE3EeHTaLUN
PE3yJIBTaTOB UCCIIEA0BAHNUS;
HaBbIKaMU MYOJIMYHOTO BBICTYTIICHUS
OIIK-9 CMOCOOHOCTHIO MCIOJIb30BATH MPUHIMIBI CUCTEMbI MEHEXKMEHTAa KayecTBa
3Hath MpOLEeAYPhl OLEHKH, TNIAHUPOBAHHUS Ilepeuenb BompocoB Mertponorusl,
KauecTBa, ayJUTa U CepTUPUKAINN - [ToHsATHE TOATBEPKAEHUS COOTBETCTBHUS. CTaHJapTU3alus nu
CHUCTCM KadyecCTBa HAa COOTBCTCTBUC — HpI/IHLII/IHLI HOZ[TBep)K,I[eHI/Iﬂ COOTBETCTBUSL. CepTI/Iq)I/IKaL[I/Iﬂ
MEKAYHApOIHBIM CTaHapTaM - DopMbI TOATBEPKIECHUSI COOTBETCTBUSL.
- J10OpOBOIBHOE MTOITBEPKICHUE COOTBETCTBUS.
- O0s13aTepHOE TTOITBEPIKICHUE COOTBETCTBUSI.
- Ceprudukanus cucteM o0ecrieueHHsT Ka4ecTBa.
- 3akon P® «O 3amure mpaB nmoTpedUTeNei.
- 3akon P® «O ceprudukaniu NpoayKIHN U yCIyT.
- [TpuHIMIIBI, TPaBUIIa U TIOPSIOK MPOBENCHUS CEPTUDUKAIIMH PO TYKITHH.
- AKKpeauTaIysi OpraHoB 1Mo cepTHU(UKAIUU U UCTIBITATEIILHBIX JTA00PATOPHIA.
- 3HaKH COOTBETCTBUSL.
YMmers TUIAaHUPOBATh paboThI 1O cepruduKkanuy | JlabopaTopHble 3aHATHS:
Y CTaHJAPTU3aLHH; IPUMEHSTD — TMoxroroBka mOKyMeHTOB Ui TIpoBeneHus ceprrudukamnys B cucreme [OCT P
JIOKYMEHTALIUIO CUCTEM KaueCTBa
Buagets METOJIaMU CTaHJAPTU3ALUU U 3anaHus Ha pemIeHne 3a1a4d u3 NpodecCHoOHATbHON 00J1acTH, KOMIUIEKCHBIC 3aJaHNs:
cepTHhUKaLUKY MaTEPHAIIOB, IPOLECCOB | —  Ouenka 3GGEeKTHBHOCTH (DYHKIUOHUPOBAHUS KOHKPETHON CHCTEMBI CEPTU(UKAIIMN
Y CUCTEM MEHE)KMEHTa KauecTBa;
CTpaTerueil MeHePKMEeHTa KauecTBa
3Hatb TEPMHUHOJIOIUI0, OCHOBHbIE IpUHLUIILL U | [lepeyeHb TeopeTHyecKHX BOMPOCOB K 3a4eTy: OCHOBBI ITPOKATHOT'O

OpPraHn3alilMOHHO-MCTOJANUYCCKUC
MOJAXO0AbI K YITPABJICHHUIO KA9Y€CTBOM

1. Knaccuukanus npokaTHBIX IEXOB.
2. PacnipeniencHre TEXHOIOTHYECKHUX ITOTOKOB.

IMpOU3BOACTBA




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

TexHosorus Nponu3BoICTBa OIFOMOB U CIII00B.

TexHosornyeckre cxemMsl IPOU3BOJICTBA (DACOHHBIX MpoduIIeH 1
TexHOIOTHYECKIE CXEMBI TIPOU3BOJICTBA MPOGIIIEH POCTON (POPMEI.
TexHomOrNA NPON3BOCTBA FOPSTYCKATAHOTO JINCTOBOTO METAIIIA.
TexHoorns Npon3BOJICTBA XOJIOAHOKATAHOTO JINCTOBOTO METaJlIa

Noogkow

VYmers

MPUMEHSATh HHCTPYMEHTBI
TUTAaHWPOBAHUSI, YIIPABICHHUS KA4eCTBOM
MPOTYKIUH

IIpumepHbIe NpaKTHYECKHE 32 JAHNA:

1. CocTaBbTE KOHTPOJIBHBIH JHCTOK IS PETUCTPALIHN:

- U3MEPSIEMOTO TTapaMeTpa B XOJI€ MPOU3BOICTBEHHOTO MpOLEcca;

- BU/I0B JIe(heKTOB;

- OLIEHKH BOCIPOHU3BOJIUMOCTH B pabOTOCIIOCOOHOCTH TIPOIIECCa;

MPUYUH J1e(eKToB;

- JIoKaJM3anuy nedeKTos.

2.Ilo JaHHBIM MMOCTPOUTH KOHTPOJIbHYIO KapTy JAJIA KOJIMYCCTBCHHBIX JaHHBIX!:

- KapTy CpEeIHETO ¥ Pa3MaxoB WIIM BEIOOPOUHBIX CTAHAAPTHBIX OTKIOHEHHH;

- KapTy UHAUBUAYaJIbHBIX 3HAYCHUH U CKOJIB3AIIHUX Pa3MaxoB,

- KapTy MeJIuaH U pa3MaxoB.

3. ITo JaHHBIM MTOCTPOUTH KOHTPOJIBHYIO KapTy JJIS aIbTePHATUBHBIX JAaHHBIX:

- KapTy J0JIC HECOOTBETCTBYIONINX SAWHUI IPOAYKIMH MK KapTy YHCIIA HECOOTBETCTBYIOIINX
SIMHNLI;

- KapTy 4nclia HECOOTBETCTBHHI MIIM KapTy YMCIIa HECOOTBETCTBUH, IPUXOSMINXCS Ha €ANHUILY
MIPOIYKIUH.

Bnagers

OCHOBHBIMH MHCTPYMCHTAMU
YIipaBJICHUA Ka4€CTBOM IMPOAYKIIUN

IIpumep 3a1aHus HA pelieHHe 3a1a4 U3 NpodeccHOHANbHOI 00J1acTH:

[TycTh Ka4eCTBO HEPABHOMOJIOYHOTO THYTOrO IIBEJJIEPa ONPEACIASTCS TPeMs MOKa3aTeIIMH:
OTKJIOHEHHEM OT IIMPUHBI MEHBIIEH MOJKK AD;, IPEIETIOM TEKYIECTH O, M BETUYUHON CKPYIHBAHHS
npoduiist BOKpyYT poaoiibHoi ocu f. [IpesienibHble 3HaUEHUsI 110 CTAHAAPTY 110 3THM NokaszaTensM: Ab,™
=0,75 mM; 6, = 310 MITa; "= 0,5 rpaa/m; 6a30BbIe (HOMHHANbHBIC) 3HAYCHHS MOKasaTerneil: Ab,°=0;
6,0 =380 MIIA; f° = 0. Ha pasHbIX 3aB0JaX IPOM3BOIST HEPABHOMOMOUHBIN THYThIH IIBEIIEP CO
CIEOYIOIMMH 3HAYCHUAMH TI0Ka3aTeeil:

Ab;'= 0,30 mm; 6,' = 320 MIIA; = 0,25 rpan/m;

Ab;"= 0,65 mm; 6," = 360 MIla; f'= 0,30 rpag/m.

OrnpeenuTh eAMHUYHBIE U KOMIUICKCHBIE TI0Ka3aTeIn Ka4eCTBa.

MNPOPECCUOHAJIBHBIE KOMIIETEHIIUHN

BI/IH ACATCIbHOCTH: HAYYHO-UCCJICA0OBATCIbCKAA

IIK-1 ciocoOHOCTHIO K AHAJIN3Y H CHHTE3Y

3HaThb

- OCHOBHBIC ITOHATHA U MCTOIbI
MAaTEMAaTHYCCKOI'0 aHaJin3a: TCOpHHU Ipe-

1. ®opMyIMpPOBKH OCHOBHBIX TEOpEM (CBOMCTB, NPU3HAKOB M3y4aeMBbIX MOHSATHH, HEOOXOAUMBIE 1
JIOCTaTOYHBIE YCIIOBHUSI) B M3Y4aeMbIX pasiesnax Kypcea.

Maremartuka




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
JIeTIOB ¥ HEeTIpepbIBHBIX GyHKIMH, nudde- | 2. MeTonsl pacKpbITHS HEOTPEeICHHOCTEH, BEIICHEHUS] HENPEPHIBHOCTH (DYHKIIMU OJIHOW ITEPEMEHHOM.
PEHIMAIBHOTO ¥ HHTETPAJIBHOTO UCYHC- | 3. ANTOPUTM NPUOIMIKEHHOTO BBIYUCICHHS (YHKIUH C TOMOLIBI0 AuddepeHnana; Hanucanus
neHns GYHKIHN OHOM W HECKOJBKUX Te- | YpaBHEHHUS KacaTeNbHOW NPsSMO (THIOCKOCTH).
PEMEHHBIX, TEOPUH OOBIKHOBCHHBIX TU(- | 4. ANTOPUTM ITOTHOTO MCCICIOBaHUS (QyHKINH.
(hepeHIMaTbHBIX YPaBHEHUH U CHCTEM 5. MeTonbI BEISICHEHHS KITACCOB MHTETPUPYEMBIX (DYHKIMH, a TAKXKE METO/IbI HEIIOCPEICTBEHHOTO
muddepeHnnanbHBIX ypaBHEHNUH; MHTETPUPOBAHNSA M MHTETPUPOBAHMUS OCHOBHBIX KIaCCOB (DYHKIIHH.
- OCHOBHBIC TTOHATHS U METO/BI TEOPUH 6. CriocoOBI BBISICHEHHSI CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
BEPOSITHOCTEH U CTATHCTHIECKOTO 7. O0mIyt0 cXeMy MOCTPOSHHS KPaTHBIX MHTETPAJIOB M CBEICHUS MX K TOBTOPHBIM.
aHaJIn3a pe3yJIbTaTOB DKCIIEPUMEHTA 8. CrtocoObl HaX0XKACHUSI MOTPEITHOCTH B MPUOIMKEHHBIX BBIYHCICHHUSX KOPHS yPaBHEHHS U
OINPCACIICHHBIX MHTETPAJIOB.
9. OcHOBHBIE CHIOCOOBI CTATUCTUYECKOM ITPOBEPKH 'MIIOTE3, BBIICHEHUS JOBEPUTEIBHBIX HHTEPBAJIOB
JUIs TapaMeTPOB paclpesieIeHHs.
10. MeTopl MPOBEPKHU JOMYIIECHHS OLIMOOK IIEPBOT0 UM BTOPOTO POAA IPH MPOBEPKE CTATHCTHYECKUX
TUIIOTEC3.
Ymers - KOPPEKTHO BBIPAXKaTh U I[IpumepHble NpaKkTHYECKHE 3aJaHHUS U 321241

apryMEHTHUPOBAHHO OOOCHOBBIBATH
MIOJIOKCHHUS TIPEAMETHON 00JIaCTH 3HAHUS
¥ METOZ0B MaTEMAaTUYECKOr0 aHAJIA3a
JUIS TOCTAaHOBKM M PENIEHUS KOHKPETHBIX
MPUKJIAJHBIX 3a/1a4

3ananme 1. CocTaBbTe aIrOPUTM PELICHUS ..... 3aJaUH.

5/,2
3apanue 2.Boruncnure npubmmkenno Y = V X~ mpu X = 1,03.
3agaua 3. Beruncnure npezien no npasuy Jomurans lim w.
X—2
X° -4
3aganne4.Chopmynupyiite HEOOXOAUMOE YCIOBHE IKCTpeMyMa (DYHKIIMA OIHOM ITepeMEHHOM.

12

X% -4

3apaua 6.KaxoB reomeTprdecKuii CMBICI ONPEJICIICHHOTO HHTETPAJIA OT JaHHOH (PYHKIIMK B TaHHOM
HHTEpBale B IEKapTOBOM cUCTEME KOOpUHAT?

3ananue 7. YKaxure BEpHOCYTBEPKIeHHEO QYHKIMH IBYX MTEPEMEHHBIX:

a).IpaJMeHT NePIeHANKYIIPEeH KacaTeIbHOM MI0CKOCTH;

0).TrpafueHT SBIIETCS MPOU3BOIHOM MO HATIPaBICHHUIO;

B).TPAJMEHT SIBJIETCS KacaTeIbHON K JINHUH YPOBHS;

T').TPaJiMeHT ONpeeNnseT HallpaBIeHHe MaKCUMAaIbHON CKOPOCTH N3MEHEHHUS (YHKITUH.

3ananue 8. Ykaxwure JIOXKHOE yrBepxaenue o pyHKINH JBYX MEPEMEHHBIX:

a).HerpepbiBHas QyHKIuMs Beerga auddpepeHnupyema;

0).pyHKINs, HMeromas npeses B Touke M, MOXKeT ObITh pa3phIBHA B 9TOH TOUKE;

B).y muddepeHunpyeMoil GyHKIHMN CyIIECTBYIOT YacTHBIE IPOU3BO/IHEIE;

I').M3 HETIPEPHIBHOCTH YacTHBIX MPOU3BOHEIX B ToUke M cienyer nuddepeHupyeMocTs QyHKINH B
9TOH TOUKE.

3agaua 9. /[BymMsa MeToaMu MPOBEICHBI H3MEPEHNUS OJJHOM M TOH ke (PM3NUECKON BEITHIMHEI.
IMomy4eHs! cremyromue pe3ybTaThl:

a) B mepBoM cirydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134,

3anava S.VcenenoBars QyHKIMIO M IOCTPOUTD €€ rpaduk: y = 2 +




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
0) Bo BTOpOM cityuyae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MO>KHO JI1 CYHTaTh, YTO 00a METOAa 00ECIEYHBAIOT OJIMHAKOBYIO TOYHOCTh M3MEPEHHH, €CIIU NIPHUHSTH
ypoBeHb 3HaunMoctH & = 005, IIpennonaraercs, 4To pe3yabTaThl U3MEPEHUH paclpeleNeHbl
HOPMaJIBHO M BEIOOPKH HE3aBHUCHMBI.
Bnaners - HaBBIKAMH HCIIOJIb30BaHMUs JIOTHYECKU I[IpumepHbIe TpaKTHYECKHE 3aJAHUS
BEPHO, apT'yMEHTHPOBAHO U SICHO cTpouTh | 3apanue 1. IlopasMelimisiite:
YCTHYIO M IUCbMEHHYIO peub Ha pycckoM | 1) BepHo iu, 4To cymMa, pa3HOCTB M ITPOU3BECHUE ABYX YETHBIX (DYHKLUH ecTh yeTHas QyHKIus?
SI3BIKE, TOTOBHUTH U PEIaKTHPOBATH 2) Kakoii, B cMBICIIe YeTHOCTH, OyneT QpyHKIH, paBHAS IPOU3BEICHHUIO (CYyMME) IBYX HEYETHBIX
TEXHUYECKHE TEKCTHI C MATEMATHICCKOH | GyHKIUIA?
CHMBOJIMKOH nin popmyiamu, myonndao | 3) CymecTByIoT 1 GYHKIMH, 0OpaTHBIE caMUM ceOe (TpH JOKa3aTeNbCTBE BCTIOMHHUTE TIPEIUIOKEHUE O
MIPECTaBIATE COOCTBCHHBIC M H3BECTHBIE | rpadprkax oOpaTHBIX QYHKINIT)?
Hay4YHBIC PE3YNIbTAaThl, BECTH AUCKyccHH; | 4) MoskeT im yeTHast QyHKIUS OBITH CTPOrO MOHOTOHHOH?
- HaBBIKAMH ¥ MeTouKaMu 0o0o0menns | 3aganue 2.CucreMaTH3upyiiTe 1 0000IIMTE BCE KIFOUEBBIC MOHATHS M PUEMBI PEIICHHS THIIOBBIX
pe3yIbTaTOB PEILCHMS, 3a7a4 o Teme «[IpousBoanas» u «I[IpuMeHeHe TPON3BOHOI PU UCCIEIOBAHNN (YHKIIHI.
SKCHEPUMEHTAIBHON AEATEIBHOCTH PesynbraT odopmute B Busie TaOIHIIBL.
3aganne 3.CHUMUTE BUICOPOIMK Ha TeMy «S Haydy Bac peliaTh 3a1a4u 1o TeMe...». IIlpumepHsIit
CIIMCOK TEM:
1) JleticTBus HaJ KOMIUICKCHBIMH YHCIAMH B pa3HOi hopme.
2) Beruncienue npezenoB GpyHKIUU OJHON EpeMEHHOM.
3) Pemenwne 3a1a4 Ha Mccief0BaHNE HETIPEPHIBHOCTH (PYHKIIMN M XapaKTEePUCTUKE TOUYEK €€ pa3phiBa U
T.JIL.
3HaTh —  OCHOBHbIC omnpesienieHust u noustust | Ilepedens TeopeTn4ecKUX BONPOCOB K IK3aMEHY: duznka

pasnesioB QU3UKHY;
—  OCHOBHbIE (PU3NUECKHE 3aKOHBI;

Mexannueckoe apwkeHne. CkopocTb. Yckopenue. HopmanbHOE U TAHTE€HIIMAIBHOE YCKOPEHUSI.
[IpsiMonuHeiiHOE paBHOMEPHOE U PAaBHOYCKOPEHHOE IBUKEHUSI.

BpamarensHoe apmxenne abCoIIOTHO TBepIoro Tena. KnHeMaTnieckne XapakTepucTUKN
BpAIllaTEIbHOTO IBUKECHUSI.

CB3b MEX/ly KHHEMAaTHYECKHMHU XapaKTEPUCTUKAMH [TOCTYNATENBHOTO U BPAIlaTEIbHOTO ABHKEHH.
PaBHOMEpHOE U PABHOYCKOPEHHOE BM)KEHUS 110 OKPYKHOCTH.

IlepBsiii, BTOpoii u TpeTuii 3akoHbl HetoToHa. Crita u Macca. MexaHnuecKuid IpUHIIUT
OTHOCHUTEJIbLHOCTH.

Mexannueckas sHeprust. Pabota. Kunerndeckas u moTeHIIMaIbHAS YHEPTHS.

3aKOHBI COXpaHEHHS UMITYJIbCA M MEXaHUUECKOHW YHEPTUN B MEXaHHUKE. 3aKOHBI COXpaHe-HUsI MIPH
YIPYroM M HEYTIPYTOM yAape.

MowmenT cunbsl. MoMenT unepiuu. Teopema IllteiiHepa u ee npuMeHeHHE.

OCHOBHOE ypaBHEHUE TUHAMUKHU BPAlIaTEIbHOTO JBIXKEHHS. 3aKOH COXPAaHEHUS] MOMEH-TA UMITyJIbCa.
Kunernueckas sHeprus BpalaTeIbHOTO JABMKeHHs. PaboTa npu BpanarelbHOMIBH)KE-HUH.
Maremarnyeckuii ¥ pusndecknii MasTHUKY [nddepennnanbHoe ypaBHEHHE He3aTyXa-IoINX
KosieOaHUH. DHeprusi rapMOHMYECKHX KoJleOaHnH.

YpaBHEHHE 3aTyXaromuX KoebaHni. XapaKTepUCTUKH 3aTyXaloMMX KojeOaHui. BrI-Hy kX 1eHHBIE
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koneOanus. PezonaHc.

CroxeHne B3aMMHO-TIEPIICHIUKYJISIPHBIX KoneOanuii. @urypsr Jluccaxy.

CrnoxeHne xKoneOaHMiA 0THOTO HarpaBiieHHUs. bueHms.

[omepeynsle 1 IPOIOTBHBIE BOJIHEL. Y paBHEHHE TUIOCKOH BOJHEL. BomHOBOE ypaBHeHHE. CTosune
BOJTHBI.

Wneanpublii ra3. [lapameTpsr coctosams. OCHOBHOE ypaBHEHNE MOJIECKYISIPHO-KHHETHIECKOH TEOPUH
ra3oB.

Pacnipenenenne MoeKyI ra3a mo ckopoctsM (pactmpeneneHine Makcseinta, ['aycca). Pac-npenenenue
Bbonbimana.

Crenenu cBoOOIbI MOJIEKYJ1. Pacripenesenue sHepruy 1o cTeneHsM cBo0o b, BHyTpeHHsIS sHeprus
H7eaJbHOTO rasa.

W3omporieccrl B razax (M30XOpHBIHA, M300apHbIH, 30TepMuyeckuil). PaboTa, coBepiaemas ra3om npu
Pa3IMYHBIXU30IpOLIECcCaXx.

HepBoe Ha4daJio TCpMOAMHAMUKH, €TI0 IPUMCHCHUE K PA3JIMYHBIMHU30IIPOIIECCaM.

AnnabaTHBIN ¥ HONMUTPOIHBIA Mponecchl. PaboTta npu agnabaTHOM npouecce. TemioeM-KocTh ra3os.
Kpyrossle, o6parnmslie 1 HeoOpaTuMble mponecchl. [IpuHIuI 1eficTBUS TETIIOBON U XO-JIOAHIbHON
mamuH. Hukn Kapno u ero KII,.

OHurponusa. CTaTUCTUUECKUN U TEPMOJANHAMUYECKHUI CMBICIIBI 3HTpoNUU. BTopoe Havyano
TEPMOJMHAMUKH.

Peanbhble ra3sl. YpasHeHue Ban-nep-Baanbca.

W3otepmsl peanbHoro ra3a. Kpuruueckue mapamerpsl. Kputnaeckoe coctostHue.

BHyTpenHsis aHeprus peanbHoro raza. Dddext xoyns-Tomcona. CxmxeHne ra3oB. DH-TaIbIUSL.
)KI/I}IKOCTI/I. HOBerHOCTHoe HaTAXKCHUC )KHHKOCTeﬁ. CMauMBaHHE U HE CMaYMBaHUE. KaHI/IHHHprIe
SIBJICHUS.

SBnenus nepeHoca: auddy3us, TEMIONPOBOAHOCTb, BHYTpeHHee TpeHue. CBsi3b Ko du-1ueHToB
riepeHoca.

Teepapie Tena. Kpucraiumyeckast pemrerka TBEpAbIX Tel. Buasl cBsa3eil B KpucTauiax.
DneKTpUuecKui 3apsij, CBOMCTBA 3apsiia. 3akoH KyioHa. DieKTpuueckuil 3apsa NpOTsSHKEHHBIX TEI.
Onektpocrarndeckoe moje. HarpsKeHHOCTh, CHIIOBBIE JINHHUM, IPUHIINAI CYTIEPIO3HIHA
JIEKTPOCTATHYECKUX TOJIEH.

OneKTpUUeCKUil TUMONb U ero nojue. J{Unoab B 3NEKTPUUECKOM MOJIE.

Teopema ["aycca [T 2JIEKTPOCTATHYECKUX ITOJIEH B BaKyyMe H ee IpUMeHeHHe (T10sie 6eCKOHETHOTO
MIPSIMOJIMHEHHOTO MTPOBOIHUKA M IFITHHIPA, OECKOHEYHOH 3apsKEHHON TUTOCKOCTH U IBYX
TapajuIeNbHBIX IIOCKOCTEH, chepsl)

Hupkymsinys BeKTOpa HaIPsSHKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJIA.

[Totenmuan 31eKTpocTaTHIECKOro Mo, CBA3b HANPSKEHHOCTH W MOTEHIIHAA JIEKTPOCTaTHIECKOTO
OIS,

OneKTpuuecKoe Noje B BelecTse. JAUINeKTpUKH. BEKTop 31IeKTpUUECKOro CMEIEHH .

Teopema ['aycca ai1st 3JICKTPOCTATHYECKHX T0JIeH B JUIJIEKTPUKAX.
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VYcoBue Ha rpaHUIle pa3ziena MeTall-IUAIEKTPUK U AUAIEKTPUK-TUIICKTPUK.

Onextpuueckas eMkocTb. Konaencatopsl. CoeiMHEHNE KOHIEHCATOPOB.

OHeprust NEKTPUIECKOTO MO,

IloCTOAHHBIN 31NEKTPUYECKUHN TOK U €r0 XapaKTEPUCTUKU. Y PaBHEHHE HEPA3PHIBHOCTH.

Croponnue cunet. 3./1.C.

3akon OMa a7 OJHOPOAHOTO W HEOTHOPOTHOTO YIacTKOB memi. COnpoTHBICHNE IIPOBOAHUKOB. 3aKOH
xoynsa-Jlenua.

[pasuna Kupxroga 11t pa3BeTBICHHBIX [eTIel 1 UX TPUMEHEHHE.

Teopus pyne 351eKTpONPOBOIHOCTH METAJLIIOB.

MarHuTHOE OJIE U eT0 XapaKTEePUCTHUKH.

3akoH buo-Caapa-Jlamiaca. [IpuHIMnI Cyneprno3uIiuil MarHUTHBIX nosiei. HanpsokeHHOCTD
MAarHuTHOTI'O ITOJIs.

3akoH Amnepa. B3aumoneiicTBue IByX napaieIbHbIX IPOBOJHUKOB C TOKOM.

MarnuTHOE moje JABWKYIICTOCA 3apsaia. JIBI/DKyIlII/IeCH QJICKTPHUYCCKHUEC 3apA/ibl B MArHUTHOM II10JIEC. Cuna
Jloperna. O¢ddext Xomna.

3aKOH MOJHOTO TOKa. MarHUTHOE TI0JIC COJICHOMWA U TOPOHUIa.

IToTok BeKTOpa MHAYKIIMM MAarHUTHOTO 11oJist. Teopema ["aycca 171t MarHUTHBIX TOJIEH.

Pabota 1o nepemenieHuo NpOBOAHNKA C TOKOM B MArHUTHOM IIOJIE.

OnexTpoMaruuTHast HHIYKIuUs. ONBITH apanest.

WunyktuBHOCTh. CaMoMHAYKIMS. B3anMHas HHIyKIHS.

Tpanchopmaropbl. JHEPTUsi MATHUTHOTO TOJISL.

Onextpuueckue konebanus. IlepeMeHHBIIH TeKTPUIECKUI TOK.

Teopust Makcseiuia 1Jis 3JI€KTPOMarHUTHOTO I10JIA.

JIBolicTBeHHAs MPHPOJIa CBETA. 3aKOH OTPAKEHMS U MPEJIOMIICHHUS CBETA.

WurepdepeHuns cBeTa U ycaoBUe ee NposBieHus. MeToabl HabmoaeHus narepdepenunu. Pacuer
KapTUHBI HHTEP(EPEHINH OT ABYX HCTOYHHUKOB CBETA.

WnrepdepeHnuns B TOHKUX IJIEHKaX. [10J10CH paBHOTO HaKJIOHA M PaBHOM MIMPUHBIL.

[puamun [Noiirenca-Openens. Audpaxmus ceeta. Merox 30H @penerns.

[IpsmonuHeiiHoe pacripocTpaHeHue cBeta. Audpakuus Ha KpyTrJioM OTBEPCTHH U JIHCKE.

Hudpaknust @paynrodepa Ha mend 1 TUPPaKIMOHHON pelIeTKe.

[Ipocrpancreennas pemerka. PaccesHue csera. @opmyina Bynega-bperros.

BomHOBBIE M KOPIYCKYJISIpHBIE CBOWCTBA CBeTa. [laBneHue, UMIyibc, Macca ¢potoHa. CBs3b SHEPTUU U
UMITyJIibCa peHHTHBHCTCKOﬁ HJaCTULBbI.

I'mmotesa [Tnanka. M3nmyaenne AUT. 3akon Credana-bombimMana. 3akoH cMmemeHus: BuHa.
®otorddext. Bunst porosddexra u Teopus BHemHeTO poTodddexTa. Penarusuctckuii poTorpdexr.
Oddext Komnrona. TopMO3HOE pEHTTE€HOBCKOE M3ITYUCHHE.

Jmmna Bostabl ebpoiins. [Ipunnun Heonpenenennocteit [ eiizendepra.

y-yHknus u ee cBoiictBa. Ypasuenue lllpenunrepa (BpeMeHHOE U cTanmoHapHoe). [IBiKeHne
CBOOO/IHOHM YaCTHIIBL.
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YacTuia B MIOTCHIUAIBLHOU siMe (0ECKOHEUHON M KOHEUHOM ).

KBaHTOBBII rapMOHUYECKUH OCIMILIATOP. TyHHENBHBINH 3PQEKT.

Monens crpoenus aroma Tomcona. OnsiT Pesepdopaa. Moxpens atoma Pesepdopaa u ee TpyxHOCTH.
Hocrtynater bopa. Paguycer 6opoBckux op6ut u sHeprust aroma. OmeiT @panka u ['epra.

Wznygenne aroma Bopopona. @opmyna banemepa. CrieKTpanbHbBIE CEPHHL.

CrutomHOM 1 XapaKTepUCTHYECKII PEHTTEHOBCKIE CIIEKTPHL. 3akoH Mo3iu.

ATOM BOZIOpOJa B KBaHTOBOH (pr3rke. KBaHTOBEIE YHCTA.

OpOuTanbHBINA 1 COOCTBEHHBI MOMEHTBI HMITYJIbCA 3JIEKTPOHA. [ MPOMarHUTHOE COOTHOIICHHE.
Marneron bopa.

DJIEeKTPOHHBIE CIIOU U 000J104KH. [IpUHIMITBI TOCTPOCHUS NEPUOANIECKON TadmuIbl MeHaeneesa.
(DOpMI/IpOBaHI/Ie OHEPICTUICCKUX 30H B TBEPAOM TCJIC. CTpOGHI/Ie IMPOBOAHUKOB, IMOJTYIIPOBOAHUKOB U
JUAJIEKTPUKOB C TOUKH 3pEHUsI 30HHOHN TEOpHH.

HpOBOJII/IMOCTL COOCTBCHHBIX U MMPUMECHBIX MMOJTYITPOBOAHUKOB.

Pacnpenenenus depmu-/upaka, boze-DitHmreiina, Makcsenna-bonsimana. Dueprust depmu.
SIBreHUs HA TPaHULE JBYX MOIYIPOBOIHUKOB Pa3HOTO TUMA MPOBOAUMOCTH. IIpuHIMI AeHCTBYS 1
HA3HAYEHHUE JUOMA U TPHOAA.

CocTaB 1 XapaKTEpUCTUKH ATOMHOTO siApa. SlaepHble CUiIbl. MOAeNnH CTPOESHUS aTOMHBIX SIEP.
OHeprust CBA3M siapa. Y ienbHast >HEprus cBs3H. JedekT macchl.

EcrecTBeHHAs M MICKYCCTBEHHAS PaJHOaKTUBHOCTH. XapaKTepUCTHKA O, -, Y-n3nydeHui. et
Méccbayapa.

Knaccudukarus simephbix peakiuii. CoctaBHOE s1po. DPPEeKTHBHOE ceueHUe. XapaKTepHOE sAepHOE
BpeMs.

Peaxuuu nenenus siapa. Llennsie saepHele peakuuu. TepMosaepHble peakiuu. SnepHble peakTopsl.
Krnaccudukaius sneMeHTapHbIx yactull. KocMuyeckue aydu.

YMmerh

—  BBIIEJATH OCHOBHBIE (hPH3HUYECKUE
SIBJICHUSI IPU PACCMOTPEHHMHU (PU3NUECKUX
3amad;

— 00cyxnaars crioco0s! 3¢ dexkTuBHOTO
penieHust GU3NIECKUX 3a1aq

—  pacmo3HaBath 3QPEKTHBHOE
peuienue ot HeapPEeKTUBHOTO;

—  OOBACHATH (PU3NYECKUE SBICHHUS C
TOYKH 3PEHUSI OCHOBHBIX 3aKOHOB
¢u3nky;

—  KOPPEKTHO BBIpaXKaTh
apryMEeHTHPOBaHHO 00OCHOBBIBAThH
TMOJIOXKEHHSI OCHOBHBIX (PU3MYECKUX
TEOPHUH.

IIpumepHble NPAKTUYECKUE 32IaHUS IJISl IK3aMeHa:
Touxa nenxercs B mockoctn XO0Y 110 3akoHy: X = —2t; y =4t {—t . Haiitu ypaBHEeHHEe TpacKTOpHH

y = f(X) 1 u300pa3uts ee rpauuecKu; BEKTOp CKOPOCTH V U ycKOopeHHs d B 3aBUCHMOCTHU OT

BPEMEHH; MOMEHT BPEMEHH ty, B KOTOPBIN BEKTOP YCKOpEHHS d cocTaBisieT yroi m/4 ¢ BEKTOpOM

CKOpOCTI/IV .
OHPGHGHI/ITL HETOYHOCTH B OIIPEACIICHUU KOOPANHATHI AX 3JICKTPOHA, ABMKYIICTOCS B aTOME BOJAOPO/Ja

CO CKOPOCTBIO — €CJIK JollyCKaeMast HETOYHOCTDb cocraBiseT 10% ot e€ BeITUIHHEL.

VYka3aTh, IPUMEHUMO JIM IOHATHE TPAEKTOPUH B aHHOM ciydae. [loctosnnas [1nanka:

, , Macca dJIeKTpoHa
Ha noBepxHoCTh MeTa/Ia 1AJaET MOHOXPOMATUYECKUM CBET C IJIMHON BOJIHBI . Kpacnas
rpanuna ¢porosdpdexra . Haiitu 3HaueHue 3aaepKUBaoOMEel pa3HOCTH NOTEHIMATIOB
KOTOPYIO HY>KHO IIPHJIOXKHTH K (DOTOINNEMEHTY, YTOOBI MpekpaTuTh (hotoTok. [TocrosaHas [Tnanka

, CKOPOCTb CB€TA B BAKYyM€ —, MOYJIb 3apsijia 3JICKTPOHA




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

MatemaTrueckuii MasiTHUK JJIUHON 0,9 M OTKIIOHWIIM Ha 5 CM U OTIYCTHJIH, TIOCTIE YEro OH Havall
COBepIIaTh 3aTyxaromue Konebanus. Uepes 5 nonHbIX KojeOaHNi aMIUTUTy1a yMEHbBIIMIAach B 2 pasa.
Hanwucats ypaBHeHHE NBIKEHUS 9TOTO MasTHUKA, €CJIM OHU COBEPILAIOTCS MO 3aKOHY CHHYCA.

Ha Baronetky Maccoit 800 KT, KaTsIIylocs 0 TOPU30HTAIBHOMY IIyTH €O cKopocThio 0,2 M/c, HacHIanu
cBepxy 200 xr me6Hs1. Ha cKobKO TIpH 3TOM yMEHBIIMIACH CKOPOCTh BATOHETKHU?

VIMITYJTBC p PEATHBUCTCKOM YacTHIB paBeH moC (Mp-Macca mokost). OnpenenuTe CKOPOCTh YaCTHITH V B
JIOJISIX CKOPOCTH CBETA W OTHOIICHNE MACCHI ABIKYIICHCS YaCTHIIBI K €e Macce MOKOst m/my,.

[To mpoBomOoYHO# pamMKe UMeromIel (opMy MPaBHUIEHOTO MISCTHYTOJIbHUKA, UAET TOK cuioi =2 A. Tpu
9TOM B IIEHTPE paMKH 00pa3yeTcsi MarHUTHOE TI0JIe ¢ HaNpsDKeHHOCTRIo 33 A/M. Haiftu nay
IIPOBOJIOKH, U3 KOTOPOH ClieNaHa paMKa.

B marnutHOE noJie, uHAYKIMs KoToporo B = 0,05 Ti, momemnieHa 3aMKHyTasi HAKOPOTKO KaTyIlIKa,
cocrosiiiast u3 N = 200 BuTkoB npoBosioku. ConpotuBienue katymku R = 40 Om, muomans
nonepeunoro ceuenns S=12cm?. Karyiika nomerena Tak, 4to ee och cocTapmser yroi o= 60° ¢
HampaBJIeHHEeM MarHUTHoro nois. Onpenenure 3apsn, NPOIIEAINIA M0 KaTyIIKe PH HCUE3HOBCHUN
MarHUTHOTO TIOJIA.

DJEeKTPOH, YCKOPEHHBIH Pa3HOCTHIO MMOTEHIINAJIOB MOMAAaeT B OJHOPOJHOE MATHUTHOE TIOJIE C
uHayknuet 9 MTn u 1BrXeTcs 10 BUHTOBOM JIMHUU € paguycoM 0,9 cM u marom 7,8 cMm. Onpenenursb
YCKOPSIONIYIO pa3HOCTh MOTCHIIUAIOB SJICKTPHUIECKOTO TOTIS.

B pe3ynbpraTe HarpeBaHHs YePHOTO Teja JUIMHA BOJHBI, COOTBET CTBYIOIIAS MAKCUMYMY SHEPTHH
TEIUIOBOT'0 U3JIY4YEeHUsI, yMeHbIIMIACh OT 2,7MKM A0 0,9 MmxMm. Onpeaenute, BO CKOJIBKO pa3
YBEJIMYMIIACh JHEpPreTHYecKast CBeTUMOCTh Tesia. Kaxoii Oblila M KaKkoif cTajia MOIIIHOCTh M3IIy4eHHs,
€CJIM M3JTy4Yaroliasi HOBEPXHOCTh Tejla paBHa 20cm*?

Bnagers

—  crmocobamu IEMOHCTPALUH YMEHUS
AHAJIU3UPOBATh (1)I/I3I/I‘IeCKI/Ie SABJICHUA U
3aKOHOMEPHOCTH;

- HaBbIKAMHU U METOJUKAMH
0000111eHUs pe3yIHTATOB BHITIOTHEHHS
nabopaTopHbBIX paboT;

—  cmocobamu OLCHUBAHUS 3HAYHUMOCTH
U TMIPAKTHYECKON IPUTOTHOCTH
MOJYYCHHBIX PE3yJIbTATOB;

BriageHre HaBbIKaMH BBITOJHEHHMS Ja0OpaTOPHBIX padoT
3aganus Kk 1a6opaTopHBIM padoTaM:
JlaboparopHnas pabota Nel

1 3aMKkHYyTHIe cucTeMbl. KoHCcepBaTHBHBIE M JUCCUIIATHBHBIE CHUIBI (OIIpeesieHIe U IPUMEPHI).
CooTBeTCTBHE 3aKOHOB COXPAHEHUH U CHMMETPUH NMPOCTPAHCTBA U BPEMEHH.

2 Kunernueckast sHeprus. [loTeHInanpHas SHEprHs pa3InYHbIX CUCTEM. 3HAK MOTEHIHAIBHON
sHeprud. [lomHas MexaHUuecKas SHEPTHS CHCTEMBI.

3 3aKOH COXpaHEHUs MOJIHOW MEXaHUUYECKOH PJHEPTUH CUCTEMBI. [ paHUIbl IPUMEHUMOCTH 3aKOHA
U TIPUMEPBHI.

4 3aKOH COXpaHEHHSI UIMITYJIbCa CUCTEMBI. [ paHuIIbl IPUMEHUMOCTH 3aKOHA M IPUMEPBHI.

5 3aKOH COXpaHEHHsI MOMEHTA UMITyJIbca CUCTEMBI. [ paHUIIbl MPUMEHUMOCTH ¥ IPUMEPBI.

6 3aKOHBI COXpaHEHHs IPH a0COJIOTHO YIIPYroM M HEeyNnpyrom ynapax. LleHTpanbHbIi 1 He-
LIEHTPAJIbHBINA yAapBl.

7 Pabora (monoxxutenpHas1, oTpurarenbHas, Hysnesas). MomtHocts. KIT/1. Beraucnenue paboTsl

Pa3JINYHBIX CHUJI.
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JlaGopaTopHast paboTa N4

1 OCHOBHBIE TIOHATHSI IMHAMUKH TTOCTYIIATENBHOTO JIBIKEHHMS (Macca, CHila, UMITYJIbe). YeThipe
OCHOBHBIX BHJa B3anuMozaeicTBuil. CriennanbHbIe BUIBI CHIL.

2 3axoH cnoxenus ckopocteil. [Tepsrrit 3akoH Herorona. [Ipumepsr UCO u HUCO.

3 Bropoii 3akon Herorona. mmyecHast hopma 3anwcu 3akoHa. [[pHHIAT Cyneprno3HIng.

4 Tpernii 3akoH Hetorona. LlenTp Macc cuctembl. CKOPOCTB IIEHTPa MacC CHCTEMBI. VIMITyIIbC
CHCTEMBI.

5 MoOMEHT HHEpPIMY CUCTEMBI M.T. U TBEPAOTO Tela. BrraucieHne MOMEHTa HHEPIIUH IPOCTHIX
Tel (KOJIbIIo, TUCK, IutnHap. Ha BeiOop)

6 MoMeHT CHJIbI, MOMCHT UMITYyJIbCa T€JIa OTHOCUTCIHbHO TOYKH.

7 OCHOBHOM 3aKOH JMHAMHUKH BPAIaTEIIbHOTO ABMKCHHUS.

8 Teopema llteiinepa u ee npUMEHEHHE.

Jlaboparopnas pabota Ne5, Ne7

1 KonebarensHoe nBrkenne. ['apMoHnUecKre 1 aHTapMOHHYecKue Kosiebanus. OCHOBHBIC
XapaKTEepUCTUKH (aMIUIUTYAA, IEPUO], 4acToTa, (paza). Buasl MassTHHKOB.

2 CBoOonnble HezaTyxatomue kosebanns. [JuddepeHnnansHoe ypaBHEHHE U €TO PEIICHHUE AT
MaTEeMaTHIeCcKOro, (PU3NUECKOTO U MPYKUHHOTO MasTHUKOB.

3 3aryxaromue kKojeOaHus, UX ypaBHEHUE U XapaKTePUCTUKH (K03 (DUINECHT 3aTyXaHus, JI0-
rapupMHIECKUI JEKPEMEHT, BpeMs peaKcallii, YacToTa, T00POTHOCTB).

4 Brinyxaennsie konebanusa. AMIUIMTY1a U (a3a BRIHY>KACHHBIX Koebanuil. Pesananc, ycimosue
€ro BO3HUKHOBEHHMS M XapakrepucTuku. [IpumeHenue.

5 CKOpOCTb, yCKOpEHHe, IJHEPTUs KojiebaTenpHOI cucTeMsl. [IpeBparienue sHeprun Ipu Ko-
nebaTebHOM JIBUKEHHH.

6 CrnoxeHne B3auMHO-TIEPIeHANKYIIPHBIX Konebanuii. @urypsr Jluccaxy. CioxeHue KoJe-
OaHUit oHOTO HampaBieHus. bueHus.

7 Yupyrue BoiHEL YpaBHeHHE Oerymiel  ctosueit BoH. OCHOBHBIE MTapaMeTPBI BOJTHBL

JlaboparopHas padota Nell

1 MHUKpO- ¥ MakKpOCHCTEMBI U HX MTapaMeTpHl.

2 Oynkuus pacnpenenenus Makcpenna. Hanbonee BeposiTHast, CpeHsis KBapaTHIecKas,
cpenHsis apuMeTHueckasi CKOPOCTH M UX BBIYUCIICHUE.

3 Oyukmys pacnpenenenus ['aycca. bapomerpudeckas popmyna.

4 OcnoBuble nionoxkeHnss MKT. BeiBox ocHoBHOTO ypaBHeHHs MKT.

5 Ypasaenue MenneneeBa-Kmamneiipona. M3omporeccs! B ra3ax, UX ypaBHEHHS U rpaduKy.
6 Crenenu cBo0OBI. 3aKOH pacipeielieHUs SHEPTUU 110 CTETICHSIM CBOOO/IBI.

JlabopaTopnast padota Nel2, Nel4, Nel5
1 [TepBoe HavaI0 TEPMOAMHAMUKHU M €r0 IPUMEHEHUE K U30IIPOIIECCaM.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

2 Pabora B TepMoarHaMuke. Beraucinenue paboThl Ipu pa3iuuHbIXU30Iponeccax. LIukibL.

3 Tennoemkocts BemecTBa. I[lomurpomnHslii nporece. CBA3b NOJUTPOIHOIO MpoLecca ¢ U30-
TEPMHUUYECKHUM, H30XOPHBIM, N300apHBIM U aJHa0aTHBIM MPOLIECCAMH.

4 OHTponHs, €€ CTATUCTHIECKUI U TePMOJUHAMHIECKUI CMBICTBI. BTOpOoe Havano Tepmoan-
HaMUKH.

5 Peanbhbie rasel. 3oTepMsbl peanbHbIX razoB. Kpurtnueckue napamerpbl. TpoliHas TOUKA.
Brytpennss sHeprus peanbHoro raza. Oddekrt Jxoymsa-TomcoHa.

6 IosepxuoctHOE HaTshxeHNe. CMaunBanue. Kanmmspasie senenns. Jasnenue Jlamaca.

7 SIBnenus nepenoca. Koaddunuents: nuddys3un, BI3KOCTH, TEMIONPOBOIHOCTH U UX CBSI3b.

Jlaboparopnas pabota Ne21

1 DneKTpocTaTHUecKoe moje. DieKTpuieckuii 3apsa. 3akon Kynona.

2 Hanpsi>xkeHHOCTB 31eKTpocTaTueckoro noid. [IpuHuun cynepnosuuun.

3 [Torok BekTopa . Teopema I'aycca.

4 [NoTeHMaTBHOCTD AIIEKTPOCTATHIECKOTO MOJIs. Teopema o IUPKYIISAIIUH.

5 CBs13b MEXTy HAIIPSKCHHOCTHIO M MTOTEHITHAJIOM.

6 I'eomerpuueckoe omucanue most. CHIIOBBIC THHAN. DKBUMIOTCHIIHATBHEIE IOBEPXHOCTH.

Jlaboparopnas pabota Ne24

1 OnexTpudeckuii Tok. [I10THOCTS TOKa. YpaBHEHHE HENIPEPHIBHOCTH.

2 3axon OMa a71st ofHOpOAHOTO y4yacTka Ienu. ConpoTuBiieHHe MpoBogHNKa. CoeTuHEeHNE
CONPOTHBIICHUH.

3 3akon OMa 11 HEOTHOPOAHOTO y4yacTka 1enu. CtoponHue cuibl. D/C.

4 IIpaBuna Kupxroda.

5 OnexktpoeMkocTs. KoHmeHCcaTops! (BUIBI, YCTPOICTBO, COEIMHEHHNE)

JlaboparopHas padota Ne27, 28

1 HcTouyHMKN MarHUTHOTO TOJIsl. MarHuTHOE 1oJie ABWXKYILETOCS 3apsiia U IPOBOIHHUKA C TO-
koM. 3akoH buo-Casapa.

2 IoTox 1 mupKyIALUS BEKTOpa UHIYKIIUU MarHuTHOro noiisi. Teopema [Maycca u Teopema o
IUPKYISIINN.

3 Cuna Jlopenna. JIBrmkeHne 3apspKeHHOM YacTUIBI B MATHUTHOM TIOJIE.

4 [TpoBoHVKYM ¢ TOKOM B MarHUTHOM TioJie. Cuita Amriepa.

5 3aKkoH deKTpoMarauTHo uHaykIuu @apanes. [IpaBwo Jlenma.

6 SBnenne camonuaykyn. ManykTuBHOCTE. CONCHOU.

7 DHeprust KOHTYpa ¢ TOKOM ¥ MarHUTHOTO TOJISL.

8 BoszHukHOBeHHE dneKTprdeckuX Konebanuii. KonebarenpHbIi KOHTYD.

9 Ilepemennslii anexkrpuyecknii Tok. KonaencaTop, KaTylka HHIYKTHBHOCTH, PE3UCTOP B LIENU




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

NEPEMECHHOI'O TOKaA. AKTI/IBHOC, PCAKTUBHOC U MOJIHOC COMPOTUBJICHUA LICIIN.

10 Pe3oHaHC TOKOB M HAaNPSKEHUI.
11 [MpuHIMIEI paguonepenaydn.
12 OnexTpoMarauTHoe none. Cucrema ypaBHeHH MakcBera.

JlaboparopHas padota Ne32

OJIeKTpOMAarHUTHBIE BOJIHBI M MX MapameTpsl. 1lIkana aeKTpoMarHUTHBIX BOJIH.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb CBETOBBIX BOJIH.

WurepdepeHnns cBeTa OT IBYX TOYEYHBIX HCTOYHHKOB.

WurepdepeHnns cBeTa OT II0CKONapauIeIbHOM ITaCTUHKH.

WurepdepeHnus cBeTa OT IIaCTHHKY NepeMeHHo# TomuHbl. Konbia HeroToHa.
[Tpumenenune nHTEepdepeHInH CBeTA.

OO WN B

Jlaboparopnas pabota Ne34

1 SBnenne mudppakauu. OcOOCHHOCTh AU(PAKIIH CBETOBBIX BOJH. Judpakuns Openens u
Opaynrodepa.

2 [punuun INoiirenca-Openens. YnpouieHne BEIYUCIECHUH ¢ MOMOLIBI0 BEKTOPHOM THarpaM-Mal.
3 Judpaxius Operens Ha KPYTIIOM OTBepCTHH. 30HBI DpeHes.

4 Judpaxius OpayHrodepa Ha y3K0i IPSIMOTHHEHHOHN MIeNd. Y CIOBUS MaKCHMyMa M MUHH -
MyMa. 3aBHCHUMOCTh HHTEHCUBHOCTH CBETa OT yIJIa AU PaKINN.

5 Judpakunonnas pemerka. OCHOBHBIE XapaKTEPUCTUKU TU(DPAKIMOHHOM petIeTK. Y CI0BUs
TJIABHBIX MAKCUMYMOB U MHHUMYMOB M JO0aBOYHBIX MUHUMYMOB.

6 Judpakuus Ha TpexMepHO# pemeTku. YpaBHenue Bynbda-bperros.

Jlaboparopnas pabota Ne35

1 [onapuzauus cera. EcrecTBEHHBIN U NOJISAPU30BAHHBIHN CBET.

2 [Monspuzamnust cBeTa MpH OTPaXKEHUH U peJIoMIIeHUH. 3aKkoH bprocrepa.

3 JBoiiHoe iydenpenomieHue. CBoicTBa OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO JIYUEH .

4 [MonspuzaTops! (BUIBI, YCTPOWCTBO, HA3HAYCHHUE).

5 3akoH Matoca. AHajIu3 NOJSPU30BAHHOTO CBETA.

6 OnTHyecKky akTUBHBIE BELIECTBA. BpallleHne NiI0cKoCcTy NONSIpU3aluy CBETa.
Jlaboparopnas pabota Ne36, Ne41, Ne42

1 BosHOBBIE U KOpPITyCKYJISIPHBIE CBOMCTBA CBETA.

2 JlaBrienne, nMIryssc, Mmacca poToHa. CBA3b SHEPTHN M UMITYJIbCA PEISTUBUCTCKON YaCTH-IIBI.
3 I'unotesa [Inanka. Uznyuenne AUT.

4 dororddext. Buast hoTorddexra u Teopus BHemHero hoTodddexra. PenstuBuctekumii
¢dororddexr.

5 OS¢ ekt Komnrona. TopMo3HOE peHTI€HOBCKOE M3JIyUYEHHE.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
6 Jnuna Bonnsl [lebpoiins. Ipunnun HeonpeneneHHocTel I'eitzenbepra.
7 y-(hyHKLUS U ee CBOICTBa.
8 VYpasuenue llpenunrepa (BpeMeHHOE U cTalliOHapHOE). [IBIKeHIe CBOOOTHON YaCTHIIBL.
9 Yactrna B TIOTEHIMANBHOMN siMe (OECKOHEYHOM 1 KOHETHOM ).
10 KBaHTOBEII rapMoHIYecKUil ocIiuATop. TyHHENBHBIN 3 deKT.
JlaboparopHas pabota Ne44
1 Kak mpoucxomut hopMupoBanre SHEPTETHIESCKUX 30H B TBEPAOM Tenne? XapaKTepuUCTHKA
Ka)KJJOU 30HBL.
2 CrtpoeHue NpOBOJHUKOB, ITOJIYIIPOBOAHUKOB U JUAIEKTPUKOB C TOUKH 3pCHUS 30HHOH TE€O-pHH.
3 [TpoBoAMMOCTE COOCTBEHHBIX ¥ MPUMECHBIX TIOJIYITPOBOAHUKOB.
4 Pacnipenenenust ®epmu-/Iupaxa, boze-Ditnmteitna, Makcpemna-bonsimana. Dueprust Gep-mu.
5 BripaxkeHue 3aBUCUMOCTH COIPOTUBIICHUS OT TeMIIepaTyphl U IPOBOJHUKOB U MOJIYTIPO-
BOJIHUKOB.
6 SIBIICHMS Ha TPaHUIE pa3/ieNa IBYX MOIYNPOBOJIHIKOB Pa3HOTO THIA POBOAMMOCTH. [IpHrHITHI
JECHUCTBUS M Ha3HAYEHHE AN0Ja U TPHUOJA.
JlaboparopHas padota Ne51, Ne53
1 CocraB 1 XapaKTEpHCTHKH aTOMHOTO sipa. SIIepHbIe CHIIbL.
2 Mopenu cTpoeHHs aTOMHBIX SJIep.
3 DHeprust CBs3u szpa. Y aeabHast SHeprus cBsi3u. JleGekT Macchl.
4 EcrecTBeHHas M HCKYCCTBEHHAs PaJJMOAKTUBHOCTH. XapaKTePUCTHKA O.-, -, Y-U3IIydeHU.
Dddext Méccbayapa.
5 Kiaccudukauus sinepHbix peaxuuii. CocraBHoe s1po. DdhexTuBHOE ceueHne. XapakTepHoe
A7epHOe BpeMs.
6 Peakimn nenenus sinpa. Llennsie sinepHble peakiuy. TepMosiaepHble peakuun. SnepHsie
PEaxTopHI.
7 Kraccudukanus snemenrapubix yactun. Kocmuueckue ydn.
3Hatb OCHOBHBIE ONPEJEICHNS U IOHATHS BOITPOCBHI 1A ITIOAT'OTOBKU K 3AYETY Haueprartenbnas

WH)Xe-HepHOH rpadukm;

- OCHOBHBIE IIPAaBUJIA BBINOJIHEHUS
uepTexell;

- ocHoBHbIe ntostoxeHus ECK/I;

- - HOPMATHUBHBIE ¥ PYKOBOJISIIIHE
MaTepHabl, KACAIONUECS BBITOTHISMBIX
TUIIOB YepTexXeH

. Pe3p0oBEIC coemuHeHNs. DIeMeHTH pe3bObl. Tursl pe3nd. M300pakeHue n 0003HAUCHUE PE3bObI.

. CBapHble coeauHeHns. TuIbl cBapHBIX coeanHeHni. M300paskenne u 0003HaYeHNE UX Ha YepTEeXe.
. C60pouHBIii YepTex, YepTex o0IIero Buaa. Y CIOBHOCTH M YIIPOIIEHHUS NIpH BeinoHeHnn CY.

. OcobeHHoCTH N300pa)keHHsT Ha COOPOYHOM UEpTeKe COSANHEHNH CTaHAAPTHBIMU U3 -/ICIUSIMH.

. Cranpapthsle n3genus. CoennHeHUst 601TOBOE, BHHTOBOE, IITTHIIETHOE.

.TOCT 2.401-68. Cneunduxamnus. Paznenst cnenudukanuu. [Topsimok cocTaBaeHus.

. DCKM3MPOBaHUE MAIIMHOCTPOUTEIBHBIX AeTaneil. Beibop xommaecTBa n300paskeHHH.

NN bW~

Oco0eHHOCTH N300paXeHHsI OTACTBHBIX JIEeTaJICH.
8. KommeioTepHast rpaduka. BermonHeHue yepTekeil cpencTBaMu KoMnbioTepHoi rpadu-ku u CAITP.

reoMeTpus 1
WHKeHepHast rpaduka




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU IIPOrpamMMBbl
9. KomnelorepHas rpaduka. BrimosaneHue uepresxkeii cpencrsamu koMmmstoTepHoii rpadu-ku u CAIIP.
OCHOBHBIE METO/BI U KOMaH/Ibl CO3/IaHHsI TPEXMEPHOH MOJENIH M MOJTyde-HUe YepTexka.
10. KomnprotepHas rpaduka. BeimonaeHe yepTexeit cpeacTsaMu KoMibsiotepHoi rpadu-ku u CAIIP.
OCHOBHBIE METOIBI M KOMAH/BI pEIaKTUPOBAHUA YepTexeit n 3D mMoxemnei.
YmeTpb 00cyxmath criocoOs! 3(hHeKTHBHOTO [IpumMepHbIe MpaKTUIECKHE 3aTaHNUS:
peme-Hus 3axa4 (2D wim 3D 1. ITo mEIUBUIYaTFHBIM BapHaHTaM co3aats 3D Monenn netaneii aneBaTopa, co3naTts 3D cOopky
MIOCTPOCHNA); 3JIeBaTOpA.
- OOBSACHATD (BBISBIATH U CTPOUTH)
TUIIMYHBIE MOJENH 3a]a4, yepTexeit u 3D 7
MOJEJICH; \'C
- IPUMCHATHL 3HAHUA YTCHUA U & e
MOCTPOCHHUS YCPTCIKEH B (-
npoeCCUOHATBHOM NeSITeIBbHO-CTH; U
- - UCII0JIb30BAaTh 3HAHUS UTCHUS U L
noctpoeHus yeprexeit u 3D mozeneit Ha 2.C .,
. Co3natb cOOpPOYHBIN YepTexk U crieli(DUKALINIO 3IeBaTOPA.
MEKANCIHILUTN-HApHOM YPOBHE ; : _ . _
i =i i
2
Buagers - IPaKTUYECKUMU HABBIKAMHU IIpumepHbIe IPaKTUYECKUE 3aJaHUS:

HCIIOJIb30BaHUS SIEMEHTOB THCIUIIIIHBI
JUIA peLIeHus 3a7a4 Ha APYTHX
JTUCHUIUIMHAX, Ha 3aHATHIX B ayAU-TOPUU
Y Ha NTPOM3BOACTBEHHON MPAKTHKE;

- METOJaMH UCIIOJIb30BaHUs
MPOTPaMMHBIX CPEJICTB JUIS PELICHUS
MPaKTUYECKHX 33/1a4;

— - OCHOBHBIMHU METOJaMU
UCCIeI0BaHUs B 00-J1aCTH HH)KCHEPHOH U
KOMITBIOTEPHOH rpad Ky,
MPaKTUIECKUMH YMEHHUAMH F HaBBIKAMHU
MX WCTIOJIb30BaHUS

ITo acku3am aeraneit coopounoro ysna coznats 3D moaenu, 3D cbopky o Bapuantam. Co3nath
ACCOLIMATUBHBIN COOPOYHBIN uepTexk U crerupukanno. OhopMUTs COOPOUYHBINYEP-TEX B COOTBETCTBUH
¢ TpeboBanusmu ECK/I.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
3HaTh - OCHOBHBIE METOIUKH moucka 1 | IlepeyeHb TeopeTHYeCKUX BOIPOCOB K IK3aMEHY: Wudopmannonusie
WCTOYHMKHU HAy4HOH MH(pOopManuy; W3mepurenbHble HHPOPMAIIMOHHBIE CHCTEMBI TEXHOJIOTUH B
- METOJIMKH aHAJIN3a ¥ CHHTE3a Crioco0OsbI TipeacTaBIeHs HHPOPMALTUI METaIUTypriuu

MHPOPMALIIHN U3 PA3TUYHBIX HCTOYHUKOB
W TIPEICTaBICHUA €€ B TpeOyeMoM
(hopMmaTe ¢ HCIIOTB30BaHIEM
WHPOPMAIMOHHBIX H KOMITBIOTEPHBIX
TEXHOJIOTHH;

- pasiuvHbIe CIOCOObI
npeacTaBiIeHUs] MHPOPMAIIH C
UCIIOJIb30BAaHHEM MH(POPMAIIMOHHBIX,
KOMIIBIOTCPHBIX U CETCBBIX TEXHOJIOTHH.

KommbroTepHbIE TEXHOJIOTHH, UCTIONb3YEMbIE IPH MMOUCKE HHPOPMAIHN
WHadopmannoHHbIe TEXHOIOTHH, HCIIOJIBb3yEMBIE TIPH IOMCKE HHpOpMannu
MeTtoauku norcka u 00paboTku HHPOPMALIMHN U3 PA3ITUIHBIX HCTOYHHKOB
[pencrapnenne napopmMarmu B TpedyeMoM popmare

Ananu3 nHpopManum n3 pa3Iu4yHbIX HCTOYHHKOB

CeteBble TEXHOJIOTMH ITpU cOOpe UH(DOpMALUH

TexHoNOrMUecKre N3MEPEHHUS B 30HE HUKHET'O CTPOSHHS arjIoMepallMOHHON MaIlInHBI
TexHuueckue cpencTBa g U3MEPEHUs TapaMeTPoB TEXHOJIOTHYECKOTo Mpolecca
Bugpl crannapTos.

HopmaTHiBHBIE TOKYMEHTBI

locynapcTBeHHBIC U OTpaciieBBIe CTAHAAPTHI I pa3padboTku mpoekra mo ACY TII
TexHUYeCKHE CpeACTBAa aBTOMATH3ALNH

CpezncTBa aBTOMAaTHYECKOTO PETYIHPOBAHNUS

CpezncTBa CUTHAIH3ALUH

1. CraTndecKui 1 JMHAMUYIECKUI PeXHUM paboThl 0OBEKTA YIPABICHHUS.

2. CraTtuueckasi XapaKTepUCTHKA 0OBEKTa yIPaBICHUS.

3. OmnpeneneHne JUHAMUYECKAX TAPaMETPOB OOBEKTA YIPABICHHS 110 KPUBOM pa3roHa.
4, Tunossle AuHAMUYECKHE 3BeHbsA. CTaTHYecKHe U JUHAMUYECKHE XapaKTEPUCTHUKU TUIIOBBIX
COEJIMHEHUH DJIEMEHTOB.

5. Henpepsisabie 3axons! perymuposanus (I1, U, TTN, T1J1, I[IN/I - 3aK0HBI) ¥ peryasTopsl,
(dopmupyromye 3TH 3akoHbL. OnperiesieHne HaCTPOSYHBIX [1apaMETPOB THIIOBBIX PETYIISITOPOB.
6. INoxa3sarenu kayecTBa peryJIupoBaHHUs.

7. Cuctema aBTomaTrdeckoro perynmupoBanus (CAP). Kortyp perymupoBaHus.

8. Knaccudukanus cuctem perynmuposanust u ynpasienus: ACY, ACYII, ACYTIL

9. Hcnonp3oBanne DBM st hopMHUpOBaHUS pa3IMUHbIX 3aKOHOB PETyIHPOBaHMS.

[IpoMslineHHBIE KOHTPOJUIEPHI U ynpasistomue DBM.
10. ®ynkuuyu u HazsHadenue ACY TIL

11. [Tpo6eMbl yHpaBJieHUs TEMI03HEPTETUIECKMMH TIPOLIECCAMH.
12. [IpMHUKIIBI ONITUMANIEHOTO MJIAHAPOBAHKS M YIIPABJICHHS.
13. [IpumeHeHre HHGOPMAIMOHHBIX ¥ BBIYUCIHMTENBHBIX CETEM /U COBEPUIEHCTBOBAHHS

METAJUTYPTHYECKUX TEXHOJIOTHH M YIPABIECHHUS TEIUIOTEXHHYECKUMH O00BEKTAMH.
@DYHKIMOHAIBHBIE CXEMbl aBTOMAaTU3aL[MH TEIIJIOBBIX IIPOLIECCOB.
14, CTpyKTypa COBpEMEHHOM CHCTEMBI YIIPaBJICHUs MPOU3BOICTBOM. YPOBHHU CTPYKTYPHI,




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

OCHOBHBIE BBINOJIHSEMbIE (DYHKIUH

15. YpoBeHb noiyueHus: HHGopMaIu 00 00bEKTe, COCTaB YPOBHS, IPOrPaMMHBIE U TEXHHYECKHE
CpeICTBa ypOBHSI.

16. Yposens ynpasienus. UHGOpManuoOHHBIE CBSI3H YPOBHS € JPYTHMH YPOBHSIMHU HEPAPXHH.
17. YpoBeHb quCHeTYEpU3alMH Ipolecca yrpasieHus. 3aiaun ypoBHs. CTpyKTypa nporpaMMHbIX
CPEJ/ICTB yPOBHSI.

18. IIporpamMMHBIe CpefcTBa aBTOMATH3UPOBAHHON 00pabOTKHM U OTOOPaXSHHUS MapaMeTPOB
TEXHOJIOTUYECKOT0 IPOLIECcCa, COCTaB M CTPYKTYpa CPEICTB.

19. OCHOBHBIE XapaKTePUCTHKU IPOIrPAMMHBIX CPECTB HAKOIICHHS H IIOMCKa HHPOPMALIUH.
CrpykTypa 1 Kinaccudukaims 6a3 TaHHbIX.

20. [TporpamMmHBIE cpeicTBa aBTOMAaTU3UPOBAHHOTO cOOpa U nepeaayn HHGOPMAaLUH, CETH
nepeavyn JaHHbIX.

21. WHpopManMOHHbIE TEXHOJIOTUH 00 BEJHHEHUS (CBA3BIBAHNS) HCTOYHUKOB JAHHBIX, CIHHOE
nH}pOopMaMOHHOE MPOCTPAHCTBO.

22. MeTo/1b1 CBSI3BIBAHMS U TIEpEIaduy JaHHBIX Ha YPOBHE ONEpaIoHHbIX cucteM. CepBepa
nepeaayun JaHHbIX.

Ha3HaueHue U CTpYKTypa aBTOMaTU3HPOBAHHOTO TEXHOJIOTHYECKOTO KOMILIEKCa. DIEMEHTHI CTPYKTYPBHI,
Ha3HaYCHUE U COCTAB.

Mertponoruyeckue XapakTepucTUKU. HemeTponornyeckie XxapakTepuCTHKA

CTpyKTypHBIE CXEMbI U CBOHCTBA CPENICTB H3MEPEHHUS

OO6paboTKa pe3yIbTaTOB H3MEPEHHS

H3mepeHne HeanleKTpHueckux BennunH. Knaccudukanus

W3mMepeHue TemnepaTypbl TEpMOMETPaMH CONIPOTHBIICHUS (TIPEIeNbl U3MEPEHHUs, TPATYUPOBKN).
TpeGoBanus, mpeabABIsSeMBbIe K MaTepHaTy

[IpeoOpa3oBaTeny HEANEKTPUUECKUX BENUYKMH. MeTauInuecKie TepMOMETPBI COIPOTHBIICHUS
IIpeobpa3oBaTenn HEINEKTPHUECKUX BEINYHH. [101yIIpOBOJHUKOBEIE TEPMOMETPHI COTIPOTHBIICHHS
[TpeoOpa3oBaTeny HEANEKTPUUECKUX BENUYMH. TepModekTpuieckue npeodpasoBaTeinu
CraHIapTHBIE TEPMOAJIEKTPUIECKUE IPeoOpa3oBaTeNy (Ipeaeibl H3MEpeHNsl, IPaJlynpOBKU, MaTepHal
3JIEKTPO/IOB)

Crnoco0bl NCKITIOYEHUSI BIMSHUS TEMIepaTypsl CBOOOTHBIX KOHIIOB TepMoriap. TpeboBanus,
IIpeABsBIIsIEeMbIE K MaTepHajIaM, TepMonap

[IpeoOpa3zoBaTenu HeTEKTPUUECKUX BennurH. [TupomeTpsl

MeTo/ibl ¥ Cpe/ICTBAa U3MEPEHUS pacxoia

IIpeobpazosarenu cepun METPAH

MeTo1bl U CpelICTBAa U3MEPEHUS] YPOBHS

VYMmeTh

- HCIOJIB30BaTh pa3JIMYHbIC
HNCTOYHUKHU IJI ITOATIOTOBKH 0630pOB u

IIpumepbl NPAKTHYECKUX 3aJaAHUI:
3aganue 1. Vcnons3ys pa3nudHbIe TUTEpATYPHBIE HCTOYHHUKH AATh ONpEeTIeHIE KaXIOMy TEPMUHY U3




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
MPOTrPaMMBbI

0T4ETOB, O(OPMIATH HAYYHO-
TEXHHUYECKUE OTYETHI B COOTBETCTBHH C
TpeOOBaHUSIMH;

- 0000m1aTe HHpOPMAIHIO U3
Pa3IMYHBIX HCTOYHUKOB JUIS TOJATOTOBKH
0030pOB 110 33aHHOH TEeMaTHUKe,
0(OpPMIIATE HAYYHO-TEXHUYECKHE OTYETHI
C HCIIOJIBb30BaHUEM T'OTOBBIX MIAOIOHOB U
MaKeTOB;

- aHaNIM3UpPOBaTh MH(OpMALIUIO
13 pas3JIMYHbIX UICTOYHUKOB JJIsd
MOATOTOBKH 0030pOB M0 33/1aHHON
TEeMaTHKe, OIPENENSATh CTPYKTYPY U
0hOpMIIATh HAyYHO-TEXHHYCCKHE
OTYETEL

CIIETYIOIIEH CXEMBI.

KITACCUDUKALNSA
TIOI'PEIHIHOCTEMN
v ) v v v
Ilo
o npuunHaM Ilo xapakTepy Ho xapairepy ITo dropme
3aKOHOMEPHOCTH | | cBsi3m MesKIy
nosiBJIeHust posiBIeHHs! L NpecTaBJICHUS
NposiBJIeHHS BeJTHYHHOI
NOrpemHnocTH
METOIIIECKast cTaTUyecKas CHCTEMATHYECKas H YpOBHEM
(ocHOBHas 1 CHIHAJIA

HUHCTpYMEHTAJIbHASA
BBIYHUCIICHUS

JIOIIOJIHUTEIIbHAA

CyObeKTUBHAs

3aganmue 2. Vcnonb3ys pa3nuuHble HHTEPHET UCTOYHUKY JaTh ONPEJIENICHHE KaXXA0My TEPMHUHY U3

CJEeYIOIIEH CXEMBI.

JUHaAMHU4YECKas

CHy‘{aﬁHaﬂ OTHOCHUTEIbHAA
anauTUBHAA
rpy6as MYJIBTUIINKAT NpUBE/ICHHAS
HUBHas
CMcCIIaHHas

C NpuBnnxeHHbIM OLIEHNBaHUEM I'IOI'peLLJHOCTVIq

C TOYHBIM OLIEHNBaHUEM MOrPELLHOCTH

MHorokpaTHble HepaBHOTOYHbIE M36bITouHbIE — BeckoHTakTHble T IabopatopHsie
E€XHW4EeCKUe | | (nccnenoBaTernbCkug
OpHokpaTHble PaBHOTO4YHbIE Heobxoaumsle — KOHTaKTHble
Mo uncny nsmepenni Mo ycnosusim | [lMo cTeneHn goctatoyHoOCTH Mo cBsA3n ¢ Mo TOYHOCTM OLEHKM
BENUYUHbI N3MepeHui n3MepeHuii 06bekToM NorpeLIHocTyn

| Buapl nsmepexun |

Mo cnocoby nony4veHuns
pesynbTata

Mo meTony

Mpamble

(HenocpencTBEHHbIE)
KocBeHHbIe

Mo xapakTtepy
pesynbTaTta u3mepeHun

ABcontoTHblE

[HonyckoBble (noporosblie)
OTHoCUTENbHbIE

CoBOKyMHbIE

CoBMeCTHble

OuHamuyeckme
CraTtuueckne

IIpumepsbl NpakTHYECKUX 3aAaHMIl 1J15 IK3aMeHa !

1.

COCTaBUTh CTPYKTYPHYIO B (QYHKIIMOHAIBLHYIO CXEMbI aBTOMAaTH3aI[MH THUIIOBOTO KOHTYpa




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

peryJIMpOBaHuUs TEMIIEPATYPHI.

. OCTaBHUTb CTPYKTYPHYIO U (DYHKIIMOHAIBHYIO CXEMbl aBTOMATH3allMH THIIOBOTO KOHTYpa
2 C
pEryIHpOBaHUs JaBICHNUS.

. TaBUTh CTPYKTYPHYIO U (DYHKIIHOHATIbH XEMBI aBTOMATH3AI[A THIIOBOTO KOHT,
3 Cocra c 10 OHAJIBPHYIO CXEMBI aBTOMATH32 OBOTO KO a
pETyIHpOBaHUS pacxoa.

. TaBUTh CTPYKTYPHYIO U ()yHKIIHOHATIbH XEMBI aBTOMATH3aI[ THIIOBOTO KOHT,
4 Cocra c 10 OHAJIBHYIO CXEMBI aBTOMAaTH32 OBOTO KO a
PETYIHPOBaHNUS COOTHOLIEHUSI TOIUTUBO-BO3YX.
5. [TpeanoXnuTh KOMIUIEKC TEXHUUECKUX CPEACTB UL pealli3alii TUIIOBOTO KOHTypa
perynupoBaHUs TEMIIEPaTyphl
6. IIpentoxxuTh KOMIUIEKC TEXHUUYECKHX CPEACTB AT pealu3alii THIIOBOIO KOHTypa
perynupoBaHus JaBICHUS
7. IIpentoxxuTh KOMIUIEKC TEXHUUYECKUX CPEACTB AT pealu3alii THIIOBOTO KOHTypa
peryIupoBaHHus pacxona
8. IIpentoxxuTh KOMIUIEKC TEXHUUECKUX CPEACTB AT peaau3alii THIIOBOTO KOHTypa
pETyIHpOBaHUs YPOBHS

. OCTaBHUTh CTPYKTYPHYIO U (PYHKIIMOHAIBHYIO CXEMBI aBTOMATH3aLMH THIIOBOTO KOHTYpa
9 C
peryiaupoBanus MoutHoctu ayru B AITK.

. OCTaBHUTh CTPYKTYPHYIO U (PyHKIMOHAIBHYIO CXEMBI aBTOMATH3AI[MH THIIOBOTO KOHTYpa

10 C
YpOBHA MeTaia B Kpuctamuuszarope MHJII3.
11. CocTaBUTh CTPYKTYPHYIO M (DYHKIIMOHAIBHYIO CXEMbl aBTOMATH3allMK THIIOBOTO KOHTYpa
perynupoBaHus pacxoaa Bojsl B 3BO MHII3.

Bnagers

- HaBBIKaMU pabOTHI B TTAKETaX
MPUKIIATHBIX IPOTrPaMM it 0HYOPMITCHHSI
TEKCTOBOW MH(popMaImy,;

- HaBBIKAMHU PabOTHI C
COBPEMEHHBIMU TIPOTPAMMHBIMHU
cpeacTBamu Jyist 0hOpMIICHHS TEKCTOBON
HHPOpMAIHH,

- METOAaMU M CPEICTBAMU
MPEeCTaBICHUS] TEKCTOBOI MH(POpMAIIH
C UCIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTHil.

IIpumepbl NPpaKTHYECKUX 3aAaAHUM:

3ananue 1.

1. OTKpBITh TEKCTOBBIH JokyMeHT WOrd 1 BU3yabHO 03HAKOMHUTHCSI C BUIOM, B TOM YHCIIE C
BKJIIOUEHHEM PEeKUMa 0TOOpaskeHMsI BCEX 3HAKOB

2. [TomraroBo 3a7aTe CleAyIOIIKE TapaMeTphl JOKYMEHTa:

IMapametps! ctpanwuist: [Toms: Bepxaee — 1,5 cm, IIpaBoe — 2 cm, Hwkaee — 1,5 cM, JleBoe — 3 cMm;
Opuenranus — Kuamxras; Hymepanus crpanni; — CHH3Y 1O LEHTPY.

IMapamerpsr Tekcra: Hpudgt — TimesNewRoman, Pasmep — 14, TlepBast ctpoka — oteryn — 1 M,
BripaBHnBanne — 1o mmpune, MexycTpodnsiii — 1,5 cTpoku, 6e3 HHTEpBaIOB 0 ¥ HocJe ad3ana.

3. [IpuBecTH B MOPSAOK COJCPIKAHUE TOKYMEHTA IO CTPYKTYpE:

- Beeaenue

- OcHoBHasl 4acTh

- BriBogs!

4. [epBbIii THCT cienaTh TUTYIBHBIM U O(OPMUTH €TI0 C HCIOIH30BAHUEM KapTHHKH.

5. BTopoii ntuct 0cBOOOIUTE IO/ CoAieprKaHue (OTIIaBICHNE) U MIPOJIENaTh PaboTy AJis ero
ABTOMATHYECKOTO CO3/aHMS.

6. BcraBuTh HOBYIO HyMEPAIMIO CTPAHUIL ¢ TapameTpamu: BHU3Y cTpaHuIpl, mocepeante, 6e3

HOMCpA Ha TUTYJIbHOM JINCTC




CTpyKTypHBIi
JJIEMEHT

KOMIICTCHIIMHN

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

7. CoXpaHHTh JOKYMEHT 110/1 HOBBIM Ha3BaHHUEM.

3ananue 2. B pamkax 3ananus n3yuuts matepuai ctateii «PDF 8 WORD (DOCX): 10 crioco6oB
KOHBEPTHUPOBAHMUSA! ».

https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

Bri6pats u ycranouth Ha 11K ofHy U3 mporpamm Ui KOHBEpTHPOBaHUS (aiiia.

Kouseptuposars mt060# BeIOpaHHbIii Bamu daitn *** pdf B popmar ***.doc (docx) u camocTosTeIsHO
IIPUBECTH €r0 B COOTBETCTBHE CO CIECAYIOINMH TPEOOBAHUAMHU:

[MapameTtpsr ctpannmss: [Tomsa: Bepxaee — 1,5 cm, [IpaBoe — 2 cm, Hixaee — 1,5 cm, JleBoe — 3 cM,
Opuenranust — Kumxnaast. [lapamerps! Tekcra: lpudt — TimesNewRoman, Pazmep — 14, IlepBas
cTpoka — otcTyn 1,25 cM, BrlpaBHuBaHNEe — 10 mupuHe, MexaycTpounslii — 1 cTpoku, 6e3
WHTEPBAJIOB JI0 ¥ Nociie ab3ana.

OTcnenuTe U yaauuTe JUITHIE Ipo0esbl, 3HAKK Ta0y Uy U ab3ara!

3ananue 3. CoznarpnokymentMicrosoftExcel. MaccuB SKkCriepUMEHTaNIBHBIX TAHHBIX BHECTH B
JIEKTPOHHYIO TaOIHIy. BeranuciuTe cymMMy 1o KaXIoMy napameTpy. BeraucnnTs cpeaHee 3HaueHNE
Kaxjoro napamerpa. [loctponTs auarpamMmy u rpaduk 3aBHCHMOCTH 3THX JaHHBIX. JlereHay
PAacIIoI0XKUTh IO OChI0 abcuce.

IIpuMepsI NpaKTHYECKUX 3324 K IK3aMeHY !

3agaua 1. Ucmoms3yss [OCT 21.208-2013 gate pacmm¢ppoBKy CISTYONIM YCIOBHEIM 0003HAUCHHUSIM

CpCACTB aBTOMATHU3alluM:

@

3agaua 2. Ucmoms3ys 'OCT 21.408-2013 cocTaBuTh epedeHb OCHOBHBIX pab0oUnX YepTEKeH MpoeKTa
no ACY TII.

3agaua 3. Vcmoms3yss [OCT 21.208-2013 mosicHUTE 00beM TEXHHUECKUX CPEACTB Ha MPEI0KEHHON
CXeMe aBTOMATH3aIIH:

NO
”Q



https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

CTpyKTypHBIi

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT o0pa3oBaTenbHON
KOMIIETCHIIMU MIPOrpaMMBbl
O |
B
3agaua 4. Vcnons3ys OCT 21.208-2013 noscHUT 00beM TEXHHUECKUX CPEACTB Ha MPeI0KEeHHON
CXeMe aBTOMAaTHU3aI[IH:
i
1o
3HaTh METO/Ibl U NOPSIIOK IIOMCKA HAyYHO- Ilepeuenv meopemuueckux 60npocos K zauemy: HayuHo-
TEXHUYECKOI nH(pOpMaIHH, TaTEHTHON Teoperuueckrie OCHOBBI HAYYHBIX UCCIIEI0BAHUI HACCIIEJOBATEIBCKAS
nHpOpPMALIIT OOburre cBeIeHUS 0 HAyKEe M HAYYHBIX HCCIIEIOBAHUSAX. pabota

HayuHnas Teopust 1 METOAOJIOTUSL.

Hayunslii MmeTon.

Meroauueckre OCHOBbI HayUHbIX UCCIIEOBAHUI.
2.1 BriOop HarmpaBiieHHs1 HAYYHOTO HCCIIEIOBAHMSI.
2.2 TIponecc HAy4YHOTO HCCIEI0BAHMS.

Bonpocs! qist caMmonpoBepku:

CrpykTypa opraHu3alluil Hay4YHbIX UCCIIEAOBaHUH.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

Hayunsliit MeTo Kak cucTeMa MpaBuil U IpeAUCaHU.
MeToauKku KCCIIEJOBAHUM.

YMmerh

OCYILIECTBIISITH COOp HAy4YHO-
TEXHUYECKOH HH(OpMaLUK IO TEMaTHKe
9KCIIEPUMEHTOB JJIsl COCTABIICHUS
0030pOB, OTIETOB M HAYIHBIX
myOnuKanuit

IIpumepnole npakmuueckue 3a0anun:

[Ipoananu3upoBaTh BiIMsHUE KOIPPHUIUESHTa PABHOMEPHOCTH MOCTYIUIEHHS KOKCOBOTO OpEIKa U3
muxToBoro oyHkepa b3Y B KOJIONTHUKOBOE MPOCTPAHCTBO JOMEHHOM MEYH.

Bonpocs! 1/ caMonpoBepKu:

ITpoBepka ogHOPOIHOCTH psizia.

[InannpoBaHue SKCIEPUMEHTA.

Bnagets

y4acTue B COCTAaBJICHUHU OTUCTOB I10
BBITIOJITHCHHOMY 3a/1aHUTO

3adanusa na pewienue 3a0au u3 npogheccuonanbHoll 0d61acmu, KOMRIEKCHbLE 3A0aHUA:
Haspikamu mocTpoeHus rpaikoB 3aBUCHMOCTEH IOKa3aTeaeli paBHOMEPHOCTH MOCTYIICHUS
MaTepHalioB OT PacXoja MaTepHuaia, yria OTKPHITHS IIMXTOBOTO OYHKepa, JOJIHM OKATHIIICH.
Bonpocs! 1J15 caMonpoBepKu:

Cnoco0bl BeieHUsI JOMEHHOI IUIaBKH.

CoBpEMEHHBIC 3arPy304YHBIC YCTPOUCTBA U MX KITACCH(HUKAIIHS.

3HaTh

Knaccudukamnuio muteitHOTO
MIPOM3BOJICTBA, CTIeLUaTbHBIE BUIBI
JINThS, @ TAKXKE KaXKIbIH 3Tall B
TEXHOJIOTUUECKOI CXeMe JINThS B
pa3oByto necuanyto Gopmy

IIpumepHBbIii nepevyeHb

BOIIPOCOB /UISl IK3aMeHa:

Kiaccudukanms JTMTeiHOT0 NPOU3BOJICTBA.

OO1ast TeXHOJIOTHYECKast CXeMa MPOHU3BOJICTBA OTIIMBOK.

JIuteiinas ocHacTKa U MOJAEIbHBIA KOMIUIEKT.

®opMOBOUYHBIE MaTepUasIbl U cMecH. O0mas xapakTepucTika GOPMOBOYHBIX CMecCeil, X OCHOBHBIE
TEXHOJIOTHUECKHEe U paboune CBOMCTBA.

®opMOBOYHBIE NECKH, NX KJIACCH(PHUKALIUL.

Caszyromniye, X Kiaccuukanys o0JacTi MPUMEHEHHS.

Jo6aBku B cmecu. [IpoTuBONpUTapHBIE TOKPBITHS.

CreprxHEBbBIE CMECH, UX 0COOEHHOCTH.

TexHosormyecknii mpomecc NpurotTosieHus: cMeceil. OCHOBHOE 000py10BaHHE, TPUMEHAEMOE IS
MIPUTOTOBJICHUS M TPAHCTIOPTHPOBKY ()OPMOBOUYHBIX MAaTEPHATIOB U CMECEH.
Merto/ bl M3rOTOBJIEHUS JUTEHHBIX popM. Knaccudukarust crioco6oB GpopMoBKy.
Pyunas ¢popmoBka.

MaruHHast popMOBKa.

Wsrorosnenne ¢popM Ha aBTOMaTHIECKUX (POPMOBOYHBIX JTHHUSX.

Besomnouynas aBTomaTHIeckas popMOBKa.

VYII0THEHNE CMECH PECCOBAHUEM.

VYII0THEHHE CMECH BCTPSXUBAHUEM

VY1oTHEeHHEe CMECH IECKOMETOM.

NmmnynscHas GpopMoBKa.

VYII0THEHNE CMECH MHOTOILTYH>KEpHOI TOJIOBKOH M nadparmMoit
[eckoyBHBIN M IECKOCTPEIBHBIN CIIOCOOB! YILIOTHEHHSI CMECH.

VmMern

OTINYHTH JIMTYIO 3aIrOTOBKY OT HeTaHCﬁ,

JlaGopaTopHble 3aHATHS 10 TEME!

JIuTeitnoe
MIPOU3BOJICTBO




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU OpPOrpaMMBl
MOJTyYCHHBIX APYTUMH METOIAMH, «Bumsl pyqHoit GOpMOBKU»
BBIOpaTh BUJI pYYHOU (POPMOBKH /ISt
W3TOTOBJICHHS (POPMBI, BEIOPATH
IJIOCKOCTh pa3beMa MOAENH U GopMEI
Croco6aMu OLIEHKH FOHOCTH OTIUBOK, | PelreHne KOMILTEKCHBIX 3224
npoecCHOHANBHBIM S3BIKOM JINTEHHOTO | [Ipumep KomniekcHoll 3adaui:
Bramets IPOU3BOJICTBA, BO3MOXKHOCTBIO ITo npeaoKeHHOH OTIMBKHU NMPEACTABUTH TEXHOJIOTHISCKUI POLIECC JIUThS B PA30BYIO IIECUAHYIO
MEXIUCLMIUTTHAPHOTO IIPUMEHEHUS bopmy
TOJTyYCHHBIX 3HAHUH
3Hath OCHOBHBIC MTOHATHS, KJIACCU(PHUKALIUIO U Ilpumepnsle meopemuueckue 60RPoCHL: ITpousBoxacTBO
CIIocoOBbI MPOU3BOACTBA (heppoCIIaBoOB Posp deppocmiaBHOr0 MPOU3BOJCTBA B METAJLTYPTHH. (beppocIuiaBoB
Kitaccndukanus crioco60B npou3BoCTBa (HeppOCIIaBOB.
[IuxTOBBIC MaTepHAJbl, HCIIOIB3YEMBbIE B IPOU3BOJCTBE (HepPOCIIABOB.
[IpousBoacTBO yriepoaucroro peppoMaprania.
[Tpou3BOACTBO HU3KOYTIEPOAUCTOTO (heppoMapraHiia.
[Tpou3BOACTBO METAJUNIMUECKOTO MapraHIa.
IIpou3sBoacTBO heppoxpoma.
[Tpou3BoACTBO HU3KOYTIEPOAUCTOTO (heppoxpoma.
[TpounsBoacTBO eppoBaHATUSL.
[poun3BoACTBO HeppOCHITHIIHS.
[poun3BoacTBO heppOHHKEs.
YMeTb COBEPIICHCTBOBATH HABBIKH, IEpeHOCUTH | IIpumepnsie npakmuueckue 3a0anus:

pe3yabTaTHl B 00JIACTh MAaTepHAITLHO-
MPaKTUYECKOH, TEXHUUECKON
JIEITENLHOCTH

CocCTaBUTh TEXHOJIIOTHYECKYIO ITOCIEI0BATEIHLHOCTD IPOM3BOJICTBA YIIIEPOANCTOTO (heppoMapraHiia C
yKa3aHHEM HUCIIOJIE3YEeMOT0 000PYIOBaHHS

Omnpenenuts THITH HEPPOCILIABOB IO MPEICTABICHHBIM 00pa3am

OmnwmcaTh TEXHOJOTHIO TPOU3BOJCTBA (peppociniaBa Mo mpeacTaBiIcHHON cxeMe. [aTh pacmudpoBKy
HO3ULIUH.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
MPOTrPaMMBbI
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Bnanets

CIOCOOHOCTBIO A0CTPAKTHO MBICIIUTH,
aHaJIM3MPOBATh, CUCTEMATU3UPOBATh
HOJTy9aeMyr0 HH(POPMALIUIO

3ajanus Ha pelleHue 3a/1a4 u3 NpodeCcCUOHANBHON 00IacTh

OHpe}IeHI/ITL pas3inuusd B TEXHOJOTUAX MMPOU3BOJACTBA YTIIEPOANUCTOT O, HU3KOYTJICPOJUCTOTO U
METATMYECKOr0 (peppoMapraHiia

Omnucarth pa3inyuus B TEXHOJIOTHSX [IPOU3BOICTBA OOBIYHOIO M HU3KOYTIIEPOJUCTOrO heppoxpoma
Mo npencTaBiIeHHOMY XMMHUYECKOT0 aHAIU3y (eppociuiaBa ONnpeaeuTs ero Tum. JlaTe pa3BepHyTOe
00BsCHEHHE.

3HaTh

[oHsATHS aHANN3a U CHHTE3a
MPUMEHUTENBHO K METAJUTyPTHUECKOMY
HarpaBieHu0. OCHOBBI IPOU3BOJICTBA
yyryna u ctainu. OCoOeHHOCTH
COBPEMEHHBIX arpe€raTtoB 1 TEXHOJIOTUH
CTaJICTUIAaBUIILHOTO MPOU3BOJICTBA.
I/IHHOBaHI/IOHHI)Ie TEXHOJIOTUHU B
CTaJICTUIAaBUIILHOM MIPOM3BOJICTBE.
OCHOBI:.I IIPOKATHOI'0 U METU3HOTO
nmpoun3BoacTBa. OCOOCHHOCTH
COBPEMCHHBIX arperaTtoB M TEXHOJIOTHI

MMPOKAaTHOI'O U METU3HOI'O MPOU3BO/ICTBA.

I/IHHOBaHI/IOHHLIC TCXHOJIOTHHU B

IMMPOKAaTHOM U METU3HOM ITPOU3BOACTBAX.

Teopemuyeckue 8onpocyi:

. CTpyKTypa METaJUTypriHdeCKUX IPEATIPUATHH.

. [Ipomecc BBITUTaBKY YyTyHA B JOMEHHOM ITEYH.

. [Ipon3BOACTBO CTANH B KUCIIOPOTHOM KOHBEPTEPE.

. [Tpou3BOICTBO CTaM B 3JEKTPOCTAICIIIABMIIBHON TIeUH.

. Buzel craneit no Ha3HAYEHUIO U XUMHUYECKOMY COCTaBYy.

. PaznoBumHocTr niporieccoB OM/J] 1 copTaMeHT MOTydaeMbIX H3ACTHi.
. OcoOEeHHOCTH YIPYTOH U MIACTHYECKOHN U e OpMaIuy MeTaa.

. PazHOBHIHOCTH TIpOIIECCa MPOKATKH.

. TexHoNorMueCcKne CXeMbl IPOU3BOJICTBA MTPOKATA.

10. CocTaB, KOMIIOHOBKA 1 OCHOBHBIE XapaKTEPUCTUKH COBPEMEHHBIX IPOKATHBIX CTAHOB.
11. NHHOBaLMK B MPOKATHOM MPOU3BOJICTBE.

12. JIuteliHO-NIpOKAaTHBIE arperaThl.

13. BonounsibHOE MPOU3BOJICTBO U OCHOBHBIE BUJIbI METHU30B.

O 01NN b~ Wb —

Bgenenue B
HaTpaBJICHUE




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU pOrpaMMBbl
14. TexHOIIOTHUECKUE CXEMbI METU3HOT'O TIPOU3BOJICTBA.
15. IIpeccoBaHue METaJIOB U OCHOBHBIE BU/IbI IPECCOBAHHBIX U3JIENIUH.
16. TexHONMOTHYECKUE CXEMBI IIPECCOBOTO IIPOU3BOACTBA.
17. KoBKka, mTaMIoBKa ¥ OCHOBHBIC BU I KOBAHBIX (IITaMITOBAHHBIX) U3/ICITHIA.
18. TexHOoNmorn4eckue cxemMpl Ky3HEUHO-IITAMIIOBOYHOTO IIPON3BO/ICTBA.
19. TIpon3BoaCTBO TPYO pa3THMIHOTO HA3HAYCHHUS.
20. ITonsTHE O TOPOIIKOBOW METAJUTYPTHH M OCHOBHBIC BB M3CIHI U3 METAJUIMIECKHUX ITOPOIITKOB.
21. CnocoOBI M CXeMBI MTOJTyYCHHS [IBETHBIX METAJIIOB.
Ymers JlaBaTh XapaKTEpUCTUKY OCHOBHBIM Ipaxkmuueckue 3a0anus:
METAJUTYPIHIECKUM IIPOLIECcCaM. JlaTh XapaKTEepUCTHKY MPOLECCY BHIIUIABKY YyT'yHa B JOMEHHOW IIEUH.
Brienats riaaBHbIE U BTOPOCTETICHHBIE JlaTh XapaKkTepHCTUKY IIpOIleccy MIPOU3BOJICTBA CTAJIN B KUCIOPOJHOM KOHBEpTEpE.
3JIEMEHTHI METaJUTypruyecKoro npomecca | JaTh xapakTepUCTUKY MpoliecCcy MPOU3BOACTBA CTAIH B 3JIEKTPOCTANEIUIaBUIBHOM MeUH.
Ha OCHOBe X aHaiu3a. O000maTh JlaTh XapaKkTepUCTUKY MpoIecCy MPOKATKU.
Ppa3IUYHBIE CXEMBI METAUTYPIrUYECKUX JlaTh XapaKTepUCTUKY JIMTCHHO-IIPOKATHBIM arperaTam.
MIPOIIECCOB HAa OCHOBE X CHHTE3A. JlaTh XapaKTepUCTUKY BOJIOUYHUIBHOMY IIPOU3BOJICTRY.
JlaTh XapaKTepHUCTUKY IIPOIecCy IIPECCOBAHUSA METAJIOB.
JlaTh XapaKTepUCTHKY MPOLECCOB KOBKH, IITAMIIOBKH.
JlaTh XapaKkTepUCTHKY MPOLECCY MPOU3BOACTBA TPYO Pa3INIHOTO Ha3HAYCHUS.
JlaTh XapaKTepUCTHKY MpPOLECcCcaM MOPOIIKOBON METALTYPrHH.
JlaTh XapaKTEepUCTHKY MPOLECCaM MOMYYEHHS [IBETHBIX METAJLIOB.
[IpoBenenune aHaIM3a METAJUTYPTUYECKOTO TPOLIECCa C BBIICIICHUEM ITIaBHBIX M BTOPOCTETIEHHBIX
3JIEMEHTOB.
[IpoBeneHne cHHTE3a METAJUTYPIrHYECKUX IPOLIECCOB C 0000NICHUEM HX Pa3IHMYHBIX CXEM.
Bnaners CrocoOHOCTBIO COCTABIISITH 0030PHEIE
pedepatsl Mo MeTanTyprudecKoi 3 5 o6,
aJlaHus Ha pelIeHue 3a/1a4 U3 Ipo(ecCHOHAIBHON 00JIacTH
HaIpaBJIEHHOCTH HAa OCHOBE aHAJIM3a U . .
CocraBneHne 0030pHBIX JIOKJIAIOB-TIPE3SHTAINH 110 METAIUTYPIUYeCKON HAIIPABIEHHOCTH HA OCHOBE
cuHTe3a. HaBblkaMy IOATOTOBKH 3CCE 110
N aHaJM3a U CUHTE3A.
HayYHO-TEXHUYECKOIl pobiieMaTuke. .
. IToxroToBka scce M0 HAYYHO-TEXHUYECKOI MpobiemMaTuke.
HaBrikamu HamucaHus pykonucen M . o
o o Hamucanue PYKOIIMCEN HAYYHBIX CTATEU MO METAJUTYPIrU4€CKOU TEMATHUKE.
HaYYHBIX CTATCU IO METAJUTYPIUICCKOU
TEeMaTHKe.
3HaTh [TonsTns aHanwM3a U CHHTE3a Teopemuueckue onpocbwi: Bgenenne B
NPUMEHUTEIBEHO K METaJUTypruuecKoi 1. [ToHsATHS aHANN3a U CUHTE3a NPUMEHHUTEJIFHO K METaJUTypTHUECKOM CIIeNalbHOCTH. CHENHANbHOCTh

cnenuansHocTU. OCHOBBI IPOU3BOACTBA
yyryHa u ctainu. OcoOeHHOCTH
COBPEMEHHBIX arperaTtoB U TEXHOJIOTHH
CTaeIIaBUIIBHOTO TIPOU3BO/ICTBA.
VHHOBaIMOHHBIE TEXHOJIOTHH B
CTaJICIUIaBIIIBHOM IIPOHU3BOJICTBE.

2. CTpyKTypa METaJUTyprUueCKUX IPeANPHUATUI.

3. Ilpouecc BBIILIABKY YyTyHa B JOMEHHOW NEUu.

4. IIpou3BOACTBO CTaIH B KUCIOPOJAHOM KOHBEPTEPE.

5. IIpou3BOACTBO CTaU B 3IEKTPOCTAIECIUIABUIBHOM MEUH.
6. Bups! craneil 1o Ha3HAYEHUIO U XUMHUYECKOMY COCTaBY.
7. CymHOCTb arJaoMepanioHHOTo mpouecca.




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU pOrpaMMBbl
OCHOBBI IPOKATHOTO U METU3HOTO 8.YcrpolicTBo n pabota KOHBEHEpHOIl arjloMepanuoHHON MallIiHBI.
npousBoicTBa. OCOOEHHOCTH 9.Y naneHue BpeAHBIX NpUMecei pH arjioMepanuy.
COBPEMEHHBIX arperaToB U TEXHOJIOTUI 10.TpeboBaHus K TOINTNBY JOMEHHOI IJIABKH U BUEI €T0.
MPOKAaTHOTO W METH3HOTO mpon3BoacTBa. | 11.CymHOCTh mporecca KOKCOBaHUS KAaMEHHBIX yriiei. Obmee yeTpoicTBO 1 paboTa KOKCOBOM OaTapen.
M HHOBaLIMOHHBIE TEXHOJIOTUH B 12.Topenne yriepona y ¢ypM U COCTaB rasa o JuimHe GpypMeHHoro odara. Mi3aMeHeHne cocTaBa rasa mo
MPOKATHOM U METH3HOM IPOU3BOJICTBAX. | BBICOTE IIEYH.
13.IIpoTHBOTOK MaTEpHaIIOB U Ta30B B TOMEHHOU neuu. [IpHIiHbI OIycKaHII MaTepHAIOB B JOMEHHOM
TICYH.
Ymers JlaBaTh XapaKTEpUCTUKY OCHOBHBIM Ipaxkmuueckue 3a0anus:
METAJUTYPIHIECKUM IIPOLIECcCaM. JlaTh XapaKTEepUCTHKY MPOLECCY BHIIUIABKY YyT'yHa B JOMEHHOW IIEUH.
Brienats riaaBHbIE U BTOPOCTETICHHBIE JlaTh XapaKkTepHCTUKY IIpOIleccy MIPOU3BOJICTBA CTAJIN B KUCIOPOJHOM KOHBEpTEpE.
3JIEMEHTHI METaJUTypruyecKoro npomecca | JaTh xapakTepUCTUKY MpoliecCcy MPOU3BOACTBA CTAIH B 3JIEKTPOCTANEIUIaBUIBHOM MeUH.
Ha OCHOBE MX aHanu3a. O6001aTs JlaTh XapaKkTepUCTUKY IIpOIecCy MPOKATKH.
Ppa3IUYHBIE CXEMBI METAUTYPIrUYECKUX JlaTh XapaKTepUCTUKY JIMTCHHO-IIPOKATHBIM arperaTam.
MPOLIECCOB HA OCHOBE UX CUHTE3a. JlaTh XapaKTepUCTUKY BOJIOUYHUIBHOMY IIPOU3BOJICTRY.
JlaTh XapaKTepHUCTUKY IIPOIecCy IIPECCOBAHUSA METAJIOB.
JlaTh XapaKTepUCTHKY MPOLECCOB KOBKH, IITAMIIOBKH.
JlaTh XapaKkTepUCTHKY MpoLecCy MPOU3BOACTBA TPYO Pa3INdHOrO Ha3HAYCHUSL.
JlaTh XapaKTepUCTHKY MpPOLECcCcaM MOPOIIKOBON METALTYPrHH.
JlaTh XapaKTEepUCTHKY MPOLECCaM MOMYYEHHS [IBETHBIX METAJLIOB.
[IpoBenenune aHaIM3a METAJUTYPTUYECKOTO TPOLIECCa C BBIICIICHUEM ITIaBHBIX M BTOPOCTETIEHHBIX
3JIEMEHTOB.
IIpoBenenne CUHTE3a METAJUTYPTUYECKUX MPOIECCOB ¢ 0000IEHUEM HX PA3INIHBIX CXEM.
Bnaners CrocoOHOCTBIO COCTABIISITH 0030PHEIE
pedepaTsl 1o CreuaIbHOCTH
«O06paboTKka METaJJIOB U CIIAaBOB 3anaHus Ha pemeHne 3aga4d U3 NpodeccHoHaIbHON 00JIacTH:
JTaBJICHHEM» Ha OCHOBE aHaJIN3a U CocraBiieHue 0030pHBIX JOKJIA0B-TIpe3eHTalui 110 TeMe «Cnocodwl npouseoocmea wyeyna u cmaiuy Ha
cuHTe3a. HaBbIkaMH ITOJITOTOBKM 3CcCE IO | OCHOBE aHAJIM3a U CHHTE3a.
HayYHO-TEXHUYECKOIl mpobiieMaTHKe. IToxroToBka scce MO HAYYHO-TEXHUYECKOI pobiiemMaTuke.
HaBbikamu Hanicanus pyKonucen Hamnucanue pykonucei HayuHbIX CTaTel 110 METAJLLIypruueCcKoi TeMaTuKe.
HAaYYHBIX CTaTeH 0 METaJUTypriHueCcKOn
TEMAaTHUKe.
3HaTh B3aUMOCBS3b MEXKJy HCTOPHUECKHM Ilepeyens TeopeTHYeCKHX BONMPOCOB K 3a4eTy: Hctopus metamrypruu

OTalloOM U MPUMCHACMBIMU MaTCpUATIaMU;
JOCTOMHCTBA U HEAOCTATKH
MCTAJUTYPIru4€CKUX IMPOIECCOB HA
OIPCACIICHHBIX dTallaX pa3BUTHUA
YCJIOBEYECCTBA; HPUHIMIIbL BBI60pa
KOHCTPYKIIMOHHBIX MaTCpPHUaAJIOB B

1. Posb HayKu ¥ TEXHUKH B Pa3BUTHH OOIIECTBA.

2. TlpuHOMIBI IEPHOIU3ALMH HAYKH U TeXHUKH. OCHOBHBIE TPOTHBOPEYHS U 3aKOHOMEPHOCTH B
Pa3BUTHH HAYKH U TEXHUKH.

3. Mexannka W. HetoToHa. 3akoH BceMUpHOTO TSroteHus. CyIHOCTD M HCTOPHSI OTKPBITHSI.

4. TIpennocbUIKH BO3ZHMKHOBEHHUS TEXHUYECKUX HAYK.

5. OOmras xapakTepuCTHKa MPOMBIIUICHHOTO W TEXHHYECKOTO NepeBopoTa konna X VIII — Hagana XIX
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3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
3aBHCHMOCTH OT 0COOEHHOCTEH B.
OIpe/IeTICHHOT0 NCTOpUUECKOTro nepuoaa | 6. IlepcrieKTHBEI pa3BUTHS METAILTYPIUYE€CKON OTpaCI»
B3anmocBs3b Haykn 1 TeXHUKH. [IpeBpainenne Haykn B IPOU3BOIUTENBHYIO ciury. OCHOBHBIE
HAMpaBJICHUs] HAYYHO-TEXHUYECKOr0 Imporpecca
YmeTs aHAJIM3UPOBATh X0 UCTOPUYECKOTO Ilepeyens TeM /19 Npe3eHTALUMN:
pa3BuTHA 00IIEeCTBA U IPUMEHECHUS — Benukue yuyensle antuuHoctu: Apucrorens, Apxumen, Eskimua, I[Itonemeil.
METAILTYPIrHIECKHX TEXHOJIOTHHI; Ha — Baxneiimme oTkpeiTis CpeJHEBEKOBBS B 00J1aCTH HAYKU M TEXHUKH. AJTXUMHS.
OCHOBC aHaJIM3a HAYYHOM JINTEPATYPbI — Omoxa Bo3pokaenus, o0mias xapakTepiuCTHKa M €CTECTBEHHO-HAYIHBIE JOCTIKEHIS.
CaMOCTOATEIBHO OLPCACTATE YPOBCHD — Hcropuueckas EHHOCTE WAEH U JOCTIDKEHHH YUSHBIX CPEIHEBEKOBBS M 3MTOXH BO3pOKIeHNUS B
Pa3BUTHS METAJLTYPTHYECKOH OTPACTH HA | (G 1acTH eCTECTBEHHBIX HAYK.
dTanax UCTOPUIECKOrO pasBUTHA, TexHHUKa BO BpeMeHa aHTHYHOCTH. OOIIas XapaKTepucTuka
apryMEHTHPOBAHO J0Ka3bIBaTh
JIOCTOMHCTBA U HEJIOCTAaTKH METAJUIOB U
CIUIaBOB Ha 3Talax UCTOPHUYECKOTO
pa3BUTHA YeJIOBEYeCTBa
Bnanets MPaKTUYECKUMHU HaBbIKAMU Ilepeyens 3a1aHuii kK ceMHHapam:
CaMOCTOSTENBHON pa3paboTKU U ITouemy MaraHuToropck Ha3bIBaIOT «CTajJbHOE cepie Poauubin?
HCIIOJIb30BaHUS HAYYHO-TEXHUUECKON Hoxaxure MI'TY — Ky3HHIIa METAJLTyPTUYECKUX KaJPOB
JUTEPaTypsl B 00TIACTH METALTYPTHU Hoxaxwure: He Bce BemecTBa MOTYT CITy>KUTh MaTepHAIOM UL YENIOBEKA IS TTOJTydSHHUS] HEOOXOANMBIX
eMy Bellei.
Knaccudukanms Meramurypruaeckux npeanpHsITHH.
Muctugeckoe uncio 7
3HaTh B3aMMOCBS3b MEX]y Pa3sBUTHEM Ilepevens TeopeTHIECKHX BOMPOCOB JIfA MOATOTOBKH K 3a4€Ty: Hcropus TeXHUKH
o0IecTBa ¥ YpOBHEM pa3BUTHS TEXHUKH; | 1. ITpuHIMIBI EpHOAN3aIUN HAYKH U TEXHUKH.
HaINpaBJICHUS Pa3BUTHUsI TEXHUKU U 2. OCHOBHBIE IPOTUBOPEYHS U 3aKOHOMEPHOCTH B PA3BUTUH HAYKH U TEXHUKH.
TEXHOJIOTHI Ha COBPEMEHHOM 3Tarle 3. TexHnka Bo BpeMeHa aHTHYHOCTH. O0IIast XapakTeprCTHKA.
4, Ounocodekre U HATYPPIITOCOPCKUE UACH CPETHEBEKOBBSI.
5. Baxneiime oTkpsITHs CpeIHEBEKOBBS B 0071aCTH HAYKH U TEXHHUKH.
6. Hcropudeckas ICHHOCTb UJIEH U JIOCTHXKEHUHN YUEHBIX CPEIHEBEKOBBS U 2110XU Bo3poxaeHus B
00J1aCTH eCTEeCTBEHHBIX HayK.
7. . CBS3b PEBOIIONMY COITMATIFHON M PEBOIONMH Hay4HO! (Ha mpumepe pa3BuTHs prsuku B X VI
—XVII BB.).
8. . OcHOBHBIE uepThl, XapakTrepusyromue Hayky X VI—XVII Bs.
9. IIpennocslnky BOZHUKHOBEHUS! TEXHUYECKHUX HAYK.
10. OOmmas xapakTepHUCTHKa IIPOMBIIIIEHHOTO U TeXHHYecKoro nepesopora koHna X VIII — navana
XIX B.
11. B3aumocBss3b Hayku u TexHUKU. [IpeBpalieHre Hayky B IPOU3BOAUTENBHYIO CUily. OCHOBHBIE
HaMpaBJICHUs] HAYYHO-TEXHUYECKOr0 IIporpecca.
YmeTs aHAIIM3UPOBATh YPOBEHb PA3BUTUS Ilepeyens TeM J1Jisl Mpe3eHTANMHA
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3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
TEXHUKHU Ha Pa3JIMYHBIX 3Tamax — Horann Kemuiep: 6uorpadus 1 ocHOBHbIe Hay4HbIe JOCTHXeHUs. Poib 3akoHoB Kemepa B
HCTOPUYECKOTr0 Pa3BUTUA OOIECTBA; SKCIEpUMEHTAIBHOM MOATBEepKIeHUH Teopun KonepHuka.
ApryMEHTUPOBAHO IOKA3bIBATH — Mexannka . Herotona. 3akoH BceMupHOTO TATOTeHU. CYIIHOCTD M ICTOPHS OTKPBITHS.
AOCTHHCHHC ONPCE/ICICHHOTO yPOBHS — M. B. JlomonocoB. buorpadus n HanpaBieHns: Hay4IHBIX rccienoannii. M. B. JlJomoHOCOB 1
Pa3BUTHUSI TEXHUKHU B ONIPECICHHBIN npoceerenne B Pocenn.
MCTOPHUIECKHH TIEPHOJT PA3BUTHS — Pycckue u coBeTckue Gpusnku — jaypearbl HoGeTeBCKUX MPEMHUIA.
obuecta — A. DUHIITEIHH ¥ TeOpUs U3TyUeHHS.
— JLx. K. MakcBemn u craTucTideckas Gpusnka.
— JUx. 'n66c. 'naBHble HAy4HBIE TOCTHKEHUSL.
Bnanets MPaKTUYECKUMU HaBbIKAMH Iepeuens 3a1aHuii K ceMHHApaM:
CaMOCTOSITENBHON pa3paboTKU U — My3eit ucTopuu BEIUUCIUTENHHON TeXHUKH (MOCKBa)
HUCIIOJIB30BaHUs Hay‘{HO-TeXHH‘IeCKOﬁ — [TonurexauyecKkum Mygeﬁ (MOCKBa)
JUTEPaTyphl B 00IACTH UCTOPUU TEXHUKH | Myseii «MnTennexryc» (Yba)
3Hath OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYCCKUX IlepeueHb TeopeTHUECKUX BOIIPOCOB Teopus u TexHoIOTUA
1 (PU3NKO-XUMHYECKUX TPOLECCOB; OmnucaTh TpeOOBaHUS JOMEHIIUKOB, IPEABIBIIEMBIX K KAaUECTBY arjioMepara U OKaThIIIeH. OKYCKOBaHUs JKEJIC3HbIX
0COOEHHOCTH IPOLIECCOB OKYCKOBaHHS [lepeyncauTh KOMIIOHEHTH! arJIoOMepanvoOHHOM HIMXTHI. YKa3aThe 11e1b BBOAA U KPYIHOCTh KaXI0ro pya
JKEJIe30pyIHBIX MaTepHAaJIOB; KOMIIOHEHTA.
MOKAa3aTe I Ka4ecTBA HCXOIHOTO CHIPhst M | OmucaTh 3Tambl MOJrOTOBKH arJIOMEPaI[MOHHON IINXTHI K crieKaHuio. OOBSICHUTE IEIb KaXKI0TO0 JTaIa.
OKYCKOBaHHBIX MaTE€pHaJIOB VYka3zarh HCHONIb3yeMoe 000pyI0BaHHE.
Omucatp pa3nuyus B TEXHOJIOTHIX OKYCKOBAHHS JKEJIE3HBIX Py M KOHLIEHTPATOB.
CocTaBHUTh TEXHOJIOTHYECKYIO ITOCIIEJOBATEIbHOCTD MOJATOTOBKH JKEJIE3HBIX Py K IOMCHHOM IIJIaBKe.
Omnncatp BIMSIHUE OCHOBHOCTH arjioMepara Ha €ro KauecTBo.
OnucaTh TEXHOJOTHIO IPOU3BO/ICTBA CHIPBIX OKATHINIEH. YKa3aTh HCIOIb3yeMOe 000pyI0BaHUE.
OOBACHUTH TEXHOIOTHIO 00XKKTra OKaThIIIEH. YKa3aTh HCIOJIb3yeMOe 000pyI0BaHUE.
VYka3aTh pa3auuus CBOMCTB arjaoMepara U OKaTbIIIeH.
CrtocoOBbI MOBBIIICHUS KauecTBa arjioMepara.
TexHoormyeckasi iernovYKka MPOU3BOACTBA arioMepaTa U OKaThIIIEH.
Ymetb pacCUUTHIBATh U aHAJIM3UPOBATH IIpumepHbIe TpakTUYECKHUE 3aJaHUs

XUMHYCCKHE U PH3HKO-XUMHUIECKUE
MPOIIECCHI;

OCYILIECTBIIATH OIICHKY Ka4eCTBa CHIPH,
MOJYIPOAYKTOB U TOTOBOT'O IIPOAYKTA IO
pe3yabpTaTtaM J1a00paTOPHBIX aHAIH30B
OCYILIECTBIIATh aHAIHN3 KAYeCTBA TOTOBOM
MPOAYKITUH

[To mpeacraBIeHHOMY XUMIYECKOMY cocTaBy onepenuTs Tull JKPC 1 o1ieHuTs ero 1o TpeboBaHUAM
JoMeHIMKaM. J[aTh peKOMEHJaluu.

Fe FeO S P CaO SiO, Al,O3 MgO ILILII KpynH
62 2,3 0,05 0,1 2,5 5,1 14 0,8 0 1Z\L/I-l\éo
Fe FeO S P CaO SiO, Al,O; MgO ILILIT KpynH
56 10,2 0,05 0,1 7,5 2,1 6,4 2,3 0 1Z\L/I-l\;O
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Omnpenenuts TUIBI (BIFOCOB IO MPEICTaBICHHBIM 00pa3lam
OueHNTH COCTaB M KA4ECTBO MIJAKA IO MPEACTAaBICHHBIM 00pa3Iam.
OmnpenenuTs THIBI KENE3HBIX Py [0 IPEICTABICHHBIM 00pa3aM.
Bnanets Teopuell U TeXHONOTueH IPOnu3BOICTBA IIpuMepHbIe MpaKTUYECKUE 3a0aHUSA
arjioMepara u OKaTbIILIeH; OOBACHHUTH TEXHOJIOTHIO MIPOM3BOJICTBA arjoMepara ¢ J0OaBKOW K arjioNIMXTe JOJIOMHTA KaK Criocoda
HaBBIKaMU MOJIy4EHUs IPOAYKTa MOBBIIIEHUS KauecTBa arjioMepara.
HAITCKAIIETO KaueCTBa OmnwmcaTh BIUSHIE OCHOBHOCTH arjoMepaTa Ha ero KauecTBO.
OOBSICHUTH TEXHOJIOTHIO TPEJBAPUTEIHFHOTO MTOJOTPEBA INXTHI KaK CIOCO0a TOBBIIICHHS Ka4eCTBa
arjoMepara U MHTeHCH(UKAIMU arJIoOMEepaliMOHHOT0 Mpoliecca.
OOBSICHUTH TEXHOJIOTHIO JIBYXCIIOHHOTO CIIEKaHHs KaK croco0a MOBBIIICHHUs KAYeCTBa arjioMepara.
OOBSICHUTH TEXHOJIOTHIO TEPMOOOPAOOTKH arjiocreka Kak croco0a MOBBIMICHHUS KadecTBa arjaoMepara.
OObsicHUTB BIUsIHKE (DA30BOTO COCTABA arJIoOMepaTa Ha ero NPOYHOCTh
3HaTh OCHOBHBIC 33]a4H KOBIIIEBOI 00pab0oTkn | KOHTposbHBIE BOIIPOCHI IJIs TPOBEICHUS TEKYIIET0 KOHTPOJIS M HTOTOBOH Kosmeast 06paboTka
CTaJIi, KOHCTPYKTUBHBIE OCOOEHHOCTH arrectalvu B (hopMe 3aueTa ¢ OLEHKON CTaJu
000pyIOBaHUS arperaTtos, OCHOBHbIE 1. PacTBOPHMOCTb KHCJIOPOJA B CTJIH.
TEXHOJIOTHYECKHE Olepaluy, GHU3HKO- 2. PacTBOpUMOCTB BOJIOpPO/IA B CTAJIH.
XMMUYECKHE U TEIUIOBBIE IIPOIECCHI 3. PactBOopuMOCTb a30Ta B cTaNy.
KOBIIIEBOW 00paboTKu cTanu, coctosiuue | 4. [lopunoHHbBIN coco0 BaKyyMHPOBAHUS CTAIH.
U pa3BUTHE COBPEMEHHBIX TEXHOJIOTUH U | 5. L{UpKyISIMOHHBIN C1IOCO0 BaKyyMHPOBAHHUS CTaIH.
KOHCTPYKLMHI arperatoB KOBIIEBOK 6. KamepHBIii c1toco0 BaKyyMHUPOBaHHS CTAITH.
00paboTkn 7. CriocoObI IPOYBKH CTaM B KOBIIIE MHEPTHBIM I'a30M.
8. TexHosorus BBEIEHUs B CTalb IOPOIIKOBBIX MATEPUAIIOB.
9. TexHONOTHS KOBIICBOW 00Pa0OTKH CTANH TBEPAOH MUIAKOOOPa3yIOIIEH CMECHIO.
10. TexHonorus KoBIIEBOH 00pabOTKH CTAIH )KUAKUM CHHTETHYECKHAM IIITAKOM.
YmeTs HMPUMEHSTH NOJIY4YECHHBIC 3HAHNS B
npodeccrnoHaNbHO IeaTebHOCTH, [IpakTrdeckue 3aHATHA HA IMUTATOpE-TPEHAKEPE
WCTIONB30BaTh UX Ha «CrazeBap arperara JIOBOJKH CTaIM».
MEXIUCIUIUIMHAPHOM ypPOBHE, [IpakTrdeckue 3aHATHA HA HIMUTATOpe-TPEHAXKEPE
nproOperaTs 3HaHUS B 00JacTH «Cranesap arperara «koBur-nieus» KKI[ I[TAO «MMK»».
KOBIIIEBOW 00paOOTKH CTaIH
Bnanerts OCHOBHBIMHU METOJIAMU PELICHUS IIprmepb! KOHTPOJIBHBIX 33/1a4:

TEXHUYCCKHUX 3aaa4 KOBIIIEBO
00pabOoTKHN CTaNH Ha Pa3IUIHBIX
arperarax, COBp€MEHHOM TepMHUHOJIOTUEN
CTaJeIIaBUIIBHOTO TIPOU3BO/ICTBA,
CpeICTBaMU COBEPLIEHCTBOBAHUS

1. OnpenemiTs pacxoz (eppOMapraHiia B CTAICPA3IMBOYHBIIA KOBIII IPH BBITYCKE METAIITA U3 KUCIIOPOAHOTO
KOHBEpTepa BMECTUMOCTBIO 250 T st omydeHnst B ctami Mapku Ct.3ci coneprkanns mapranra 0,55 %, eci B
TIOTYTIPOJTYKTE TIepes] BhItyckoM coneprxkanock 0,11 % yrmepoma u 0,05 % mapraniia. Henoctarompe 1aHHbIe
TIPHUHSTH CAMOCTOSITENHHO.

2. PaccunraTh, KakuM OBLT yrap KpeMHUSI TP PACKUCICHUH U JISTHPOBAaHUH cTayy Mapku 16I°C
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npodeccroHaNBHBIX 3HAHUH U YMEHHUI ¢deppocunuiem OC6S B cTanepazIMBOYHOM KOBIIE BMECTUMOCTBIO 160 T, eciti pu pacxoze
¢deppocnmunus 1,9 T conepikanne KpeMHUsI B TOTOBO# cTanu coctaBmiio 0,61%.
3. OmpenenmTs coziepKaHre Cepbl B METAIUIE U CTETIeHb €T0 IeCYb(pypariy Hociie 00paboTKH B
CTaJIepa3IMBOYHOM KOBIIIE H3BECTHIO B KOMIMIECTBE 1,2 % OT Macchl MeTasla, €ciu repes 00paboTKoMH copep kaHne
cepsl paBrsuiock 0,020 %, B poriecce BBITycka METalIa U3 KHCJIOPOIHOTO KOHBEpTepa BMecTUMOCThiO 300 T B
KOBHI nonaio 2 T nuiaka. HemocTaromme qaHHble NPHHSTH CAMOCTOSITENBHO.
3HaTh 000pynOBaHUE IS OCYIIECTBICHHS VY4eOHas - mpakTHKa MO
TEXHOJIOTMYECKHUX IPOLIECCOB YEPHOI Martepuan IeKIUi U SKCKYpCHU AJIs IPAKTUKAHTOB MIOJIYYEHHUIO IEPBUYHBIX
METAJUTyprHH podecCHOHANBHBIX
YMmers 000CHOBATH BBIOOP 000pYIOBAHUS IS BrImoHeHATh 3a1aHusg 1 paboTy Ha KOHKPETHOM pabodeM MecTe. YMEHU} U HABBIKOB, B
OCYILIECTBJICHHS TEXHOIOTUYECKHUX BrinosnHe AT HHANBUYAJIbHBIE 331aHUS IO IPAKTUKE: TOM HHCJIC ICPBUYHBIX
MIPOLIECCOB YEPHON METAJUTYPruu Texnonoruueckuid npouecc. [locneqoBaTebHOCTh BHIIOJHEHHS TEXHOJOTHYECKUX ONepalliil U PEKUMBbI YMEHHUH W HABBIKOB
Bnanets METOJlaMH BBIOOpa 000pyIOBaHMUS VIS ITpuemamu cbopa mMaTepuana, COTJIACHO 3aaHHS PYKOBOIUTEIS. Hay4HO-
OCYIIECTBIICHUST TEXHOJIOTUIECKUX [Mpuemamu HaOITIOCHUIA. HCCIICI0BATEIIECKOM
MIPOIIECCOB YSPHOU METAILTYPTUHN TexHONOTHYECKOE M BCIIOMOTATENIFHOE 000PYIOBaHME. Y CTPOHCTBO, IPUHITUI JCHCTBUS 1 ACATEIIEHOCTH
KMHEMaTHYEeCKHe CXeMbl 000pyJ0BaHUs (IPUBECTH CXEMBI, SCKHU3bI WJIH YePTEXKN)
3HaTh CYLIHOCTb, IPEUMYIIECTBA U HENOCTATKU | [IpuMepHbIe TeOpeTUYeCKHE BOTIPOCHI: CoBpeMeHHEbIE
Pa3IMYHBIX CIIOCOOOB OECKOKCOBOTO HenocraTtkn TpaguMOHHEIX CIIOCOOOB IPOU3BOJICTBA KEJIE30PYIHOTO CHIPDSL. TEXHOJIOTHH
(BHEZIOMEHHOT'0) BOCCTAHOBJICHHS JKene3a | DKOJOTHYECKH YUCThIE TEXHOJIOTHU: KPUTEPUH U OLICHKH, «KU3HEHHBIH [IMKI M3JEIUs» U DKOOANaHChl. | pecypcocOepeeHus B
1 HEIIPEePHIBHOW TUIABKH CTaJIN OCHOBHBIE HANIPaBJICHHUS Pa3BUTHSA TEXHOJIOTHH. YepHON METaJIypruu
TEXHOJIOTHIO MPOU3BOCTBA 0000 Heo6xonnmocTs pa3pabOTKK U MPOMBIIUIEHHOTO OCBOSHHUS HOBBIX TEXHOJIOTHH U TEXHUKH
YHCTBIX YYT'YHOB U CTajJel MPOHU3BOJICTBA YEPHBIX METAJUIOB KaK MacCOBOTO, TaK M CIEIMAIbHOTO Ha3HAYECHUS.
BIIMSIHHE TPOLIECCOB IIPOU3BO/ICTBA OcHoBHBIE TpeOOBaHMS K HOBBIM TEXHOJIOTHSIM M TEXHHUKE: CHIDKCHHE YKOJIOTHUECKON OMacCHOCTH U
YEPHBIX METAIUIOB Ha OKPY’KAIOIIYIO PeCcypcoeMKOCTH NTPOM3BOACTBA; PACIINPEHHE CHIPHEBOM 0a3bl METAITYPIHH; TOBBIIICHNE
cpeny MIPOU3BOIUTEIBHOCTH U YIy4ILIEHHUE YCIOBUI TpyAa
[Tpon3BoaCTBO 0COOO0 YHUCTHIX YYT'YHOB M CTalei
[lepcriekTHBHBIE HAIPABJICHHUS Pa3paOOTKH HOBBIX TEXHOJIOTHI M TEXHUKH M3BJICUEHHS JKee3a 13
PYAHOTO ¥ TEXHOTEHHOTO CHIPBS, BRIIUIABKK 0CO00 YHCTOI CTaIH
BeckokcoBble (BHEIOMEHHBIE) MPOLIECCH! U3BIICUEHNUS XKeJle3a U3 PYJHOTO U TEXHOT€HHOTO CHIPbs
Krnaccudukarms ciocoboB 6€CKOKCOBOTO W3BJICUEHUsI XKeJle3a, KpaTKasi X XapaKTepUCTHKa
YmeTs OIIpEeIETATh HOBBIH crIoco0 npon3BoJcTBa | [IprMepHbIe TeOpeTHYeCKHE BOIIPOCHI:

xKeje3a MPUMEHUTENFHO K KOHKPETHBIM
YCIIOBUSIM

ITo mpeacTaBieHHOM CXeMe ONPEIEIUTh CIToco0 nMpon3BoAcTBA. OOBICHUTH TEXHOJIOTHIO.
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2. o mpencTaBiIeHHON cXeMe OIPEACTHUTE CII0CO0 MPOon3BoACTBA. OOBACHUTD TEXHOJIOTHIO.
Meramnyprnveckmii “Iuep PM - TIetn. - unKaon”™
navorprares
Lmaon

Bnanerts HaBbIKAMU IKOJIOTMYECKH YUCTHIX 3amaHust HA PEIICHUE 3aJaHui U3 MPO(PECCHOHATBLHON 00IACTH

TEXHOJIOTHI IPOU3BOJICTBA YyT'yHa U
cTaiu

HaBbIKAMHU BOCIIPOM3BOCTBA CXEM
KOHCTPYKIIMH OTAEIBbHBIX PEAKTOPOB
(xaMep) HOBBIX arperaTos

1. ITo mpeacTaBICHHON CXEME ONPEACTUTh CIIOCO0 mpou3BoacTBa. OOBSICHUTH TEXHOJIOTHIO. [laTh
OLIEHKY 3KOJIOTHYECKOH HAarpy3KH NP JJAHHOM CIIoco0e MPOU3BOJICTBA.
1

2. Tlo l'[peI[CTaBJ'IeHHOI‘/'I CXeM€ OIIPCACIINTb cr1oco0 MIpOU3BOACTBA. OOBSACHUTH TEXHOJIOTHIO. I[aTI:
OILICHKY 9KOJIOTHYECKOU Harpysku 1npu JaHHOM criocode IIPOU3BOJCTBA.
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3. Ilo mpeacTaBIeHHOM CXeMe ONpPeNeNUTh criocod npou3BoacTBa. OOBICHUTH KOHCTPYKIMIO ¥ MPUHINI
paboThl pEaKTOPOB U arperaToB
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4. Ilo mpencTaBICHHON CXeMe ONPEAENIUTh CIIocod mpon3BoAcTBa. OOBICHATH KOHCTPYKINIO M IIPHHIIHIT
paboOTBI pEakTOpPOB U arperaTos
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Boanyxoayexa,

IK-2 CIOCOOHOCTHIO Bblﬁl/lpaTL METOAbI UCCTICIOBAHMS, IVIAHUPOBATDH U IIPOBOAUTDL HeOﬁXOI[l/lele IKCNEPUMEHTDI, UHTEPINPETUPOBATDH PE3YJAbTATHI U 1€J1aTh BbIBO/AbI

3HaTh

- METObI HHaHHpOBaHI/IH 3KCHepI/IMeHTOB
Pa3HOro ypPOBHS;

- CITOCOOBI COCTABJIEHUS IJIAHOB
MaTEeMaTHYECKOT0 IKCIIEPUMEHTA;

- MMPOLEAYPHI TOUCKA ONITHMAITBLHBIX
pelieHui

Ilepeyens TeopeTHYECKHX BOMPOCOB K IK3aMEHY
1. CBeneHHs U3 TEOPUH BEPOSITHOCTH M MAaTeMaTHYECKON CTATUCTHUKH (T€HEepaIbHasi COBOKYITHOCTH,
BBIOOpKA CITyJaifHBIX BEJINYHH, XapaKTEPHUCTHKH BEIOOPKH).

2. I[lonatue o BUaX INIAHUPOBAHUS MATEMAaTHYECKOTO M (PU3MYECKOTO IKCTIEPUMEHTOB, IIPHHIIATIAX
T€OMETPUYECKOT0 U (PU3NIECKOTO 1T0100HsT 0OBEKTOB YIIPaBICHHUS.

3. Texymuii KOHTPOJIb IPOTYKIHH.

[InanupoBanue
3KCIIEPUMEHTA
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4. IlpuHIUIEI BBIOOPa KOHTPOJIMPYEMBIX MTApaMETPOB U MX YPOBHS B CTaHAAPTaX Ha METAJUTYPIUYECKYIO
MIPOAYKIUIO.
4. Cratuctudeckoe 000CHOBaHHE 00beMa BRIOOPKH IIPH KOHTPOJIE Y MTOCTABIINKA U IIOTPEOUTEIIS.
5. KoHTponbHbIE KapThI.

6. O0mIast cxeMa yIpaBJICHHS TEXHOJIOTHIECKIM 00BEKTOM C aganTHBHEIM O10koM 1. TeopeTndeckwii mo

MaTEeMaTHYECKOE CHUMYJIMPOBAHNUE yCIOBUH SKCIIEPHUMEHTA, (PU3NIECKUH SKCIICPUMEHT.

7. YcnoBus nogo6us GU3NIecKoro 00beKTa i MaTepHaIbHON KOTHH.

8. Beibop Hambomnee 3¢ (heKTHBHOMN CXEMBI SKCIIEPUMEHTA.

9. CocraBieHue MmiaHa IpoBeIeHUs IKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OIBITHBIHN, T1a00paTOPHEIH, MOy

MPOMBIIIJICHHBIH, U3TOTOBJICHUE OIBITHO-TIPOMBIIIUIEHHON TapTHN).

10. Busipl napaMeTpoB ONTHMHU3ALNH, 000OLICHHBIH apaMeTp ONTUMHU3ALNH, GYHKIHS
KETATEILHOCTH.

11. Ber6op THma MaTeMaTHIeCKON TIOTMHOMHAANBHON WITH MHOH MOJICIIH.

12. TIpaBwia mocTpOSHHS TUIAHOB — IPOOHBIX PEILIHK.

13. Pucku py UCTIONB30BAaHNUH TUIAHOB C JPOOHBIMH PEIUTHKAMHU — BIMSHAE HA TOYHOCTh
MIPOTHO3UPOBAHMS (DYHKIIH OTKJIMKA.

14. Tunbl NIaHOB PKCHEPUMENTA — IBYX- U Tpex (axtopHble mianbl Turma N = m" (N — HeoOxoaumoe
KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BapbHPOBAHMs CIIy4alHBIX ()AKTOPOB, N — KOJIUYECTBO
(dakTopoB).

15. KoaddurmenTt koHkopaanuu (KO3PQPHUIIMESHT COTIACHS) ITPU IKCIICPTHOMN OICHKE BIUSIHUS (PaKTOPOB
Ha (QYHKIHMIO OTKJIMKA ([TapaMeTp ONTHMH3ALUH).
16. OcHOBHBIE CBOMCTBA MAaTPHIIBI MATEMAaTHUECKH IJIAHUPYEMOTO IKCIIEPHIMEHTa (OPTOrOHAJIBHOCTH,
poTOTabeTbHOCTh, CHMMETPHYHOCTD, HOPMHPOBKA SKCIIEPUMEHTAILHON MaTPHIIBI).
17. Meroauka pacdyera K03 QUIIMEHTOB SMIIMPUIECKOTO YPaBHEHUSI 110 JaHHBIM IIPOBEACHHOTO
IUITAHUPYEMOTO KCIIEPUMEHTA.
18. Ces3b 3¢ ekra paxropa ¢ ko3P PUIHEHTAMH yPaBHEHUS.
19. Kputepun onTuManbHOCTH IUTAHOB SKCIIEPHUMEHTA.
20. BeezieHue B penieHne Mo MOMCKY ONTUMAIBHOTO SKCTPEMAIBHOTO 3HAYCHUS ITapamMeTpa
OINITUMU3AIIMH B 00JIACTH ONpeiesieHHs] QYHKIMU IBYX U MHOTO(AKTOPHBIX YPaBHEHHH (METOJ KPYTOrO
BOCX0IeHHs1 bokca-Yuiicona u ap

YmeTs - IPUMEHSTh METO/IbI IJIAHUPOBAHHS IIpuMepHble NpaKkTHYECKHE 3aJaHUS 1JIs1 IK3aMeHa

HKCHEPUMEHTOB Pa3HOTO YPOBHS ;

- COCTaBJIATh TUIAHBI MATEMaTHYECKOTO
SKCIEPUMEHTA,;

- HaXOAWUTh ONTHMAJIbHbIC PEIICHUS
M3BECTHBIMH METOIAMH

1. BeiOpath KOHTpOIMPYEMEBIE TApaMeTPhl Ha METALTYPTHUECKYIO TTPOIYKIIHIO.
2. Ctaructuiecku 000CHOBATh 00BHEM BHIOOPKU MPHU KOHTPOJIE Y TIOCTABIINKA U MTOTPEOUTEIS.
3. [IpuMeHsITh KOHTPOJIbHBIE KapTHI.
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4. Beiopatb Hanbonee 3pPeKTUBHYIO CXEMY IKCIIEPHMEHTA.
5. CocTaBuTh IIaH NPOBEACHHS DKCIIEPUMEHTOB Pa3HbIX YPOBHEH
(oTBITHBIH, TA00PATOPHBIH, TTOITYIPOMBIIIICHHBIH,
MPOMBIIIICHHBIH, U3TOTOBJICHNE ONBITHO-TIPOMBIIIIICHHOM MapTHH).
6. BeiOpatp THIT MaTeMaTHYECKOH TIOTMHOMUAIBHONW WIH HHON MOJIE-IH.
7. IlocTpouTs TIaH — IPOOHBIX PEILTHK.
8. Micnonb30BaTh TUIIBI IJIAHOB SKCIEPUMEHTA — ABY- U TpeX (paxropuble mwianbl Tuna N = m" (N — neoGxomumoe
KOJIMYECTBO OIBITOB, M — KOJMYECTBO yPOBHEH BapbUPOBAHMS CIy4aiHbIX (PaK-TOPOB, N — KOIMIECTBO|(PAKTOPOB).
9. IlpumMensTh K03QPUIHEHT KOHKOpAALMH (KO3 QUIIMEHT cornacus) NpU SKCIIEPTHOM OLICHKE BIHMSHUI|(DaKTOPOB Ha
(YHKIHMIO OTKIIMKA ([TapaMeTp ONTHMH3aLUH).
10. IMonb30BaThCst METOMUKON pacyera KO3 OUIIMEHTOB IMITUPUYEC-KOTO YPaBHEHHS 0 IaHHBIM IPOBEIEHHOTO
IUIAHUPYEMOTO DKCIIEPU-MEHTA.
11. BecT MOMCK ONTUMAJIBHOTO 3KCTPEMAJIbHOTO 3HAYCHUS apaMeT-pa ONTUMH3ALUH B 00JIaCTH OIpe-yieneHus GyHKIMN
JIBYX U MHO-TO()aKTOPHBIX ypaBHEHHH (METO/ KPyTOro BocxoxaeHus bokca-YuncoHna u nip.)
Bnaners - METO/IaMH TIAHUPOBAHUS [IpumepHbIii HepeyeHb TEM ceMUHAPOB-pedepaToB

HKCIIEPUMEHTAaMU Pa3HOTO YPOBHS;

- METOJMIKOU TIOJTHOTO U APOOHOTO
MaTEeMaTHYECKOT'O IKCIIEPUMEHTA;

- METOJJAMH OTIPEICICHUS
9KCTPEMABHBIX 3HAYCHUN TP TTOMCKE
OIITUMAaJIbHBIX 3HAYEHUH

1. OCHOBHBIE IOHATHA U3 TEOPUU BEPOSATHOCTH U MaTeMaTHUECKON CTaTUCTUKU (T€HEepasIbHas
COBOKYITHOCTb, BBIOOPKa CIIy4aiHbIX BEIMIHH, XapaKTEPUCTUKU BEIOOPKH).
2. IloHsiTHE 0 BUAAX IJIAHUPOBAHMUS MAaTEMAaTHIECKOTO U (PU3HIEC-KOT0 SKCIEPHUMEHTOB, IIPHHITUIIAX
TEOMETPUYECKOTO U (PU3UIECKOTO 000 0OBEKTOB YIPABICHHUS.
3. Texyluid KOHTPOJIb TPOAYKIIHH.
4. I1puHIUIEI BBIOOPa KOHTPOJIMPYEMBIX TApaMETPOB U MX YPOBHS B CTAaHIApTaxX HAa METAJUTypPTrHUECKYIO
TIPOJTYKIHIO.
5. Cratuctudyeckoe 000CcHOBaHHE 00beMa BEIOOPKH IIPU KOHTPOJIE Y MOCTABIIMKA U TOTPEOUTEIS.
6. KoHTpONbHBIE KapThI.
7. O01iast cxeMa ynpaBieHUs TEXHOJIOTMISCKUM 00BEKTOM C aIalTHB-HBIM OJIOKOM
8. TeopeTnueckuii MOIX0, MAaTEMaTHIECKOE CUMYITUPOBaHNE
YCJIOBUIA DKCIIEPUMEHTa, (PU3UYECKUIT SKCTIEPUMEHT.
9. YcnoBus nogo6us Gpu3ndeckoro o0bekTa U MaTepHaIbHON KOMHH.
10. Br16op Hanbomnee 3pPeKTUBHOM CXEMBI SKCIIEPUMEHTA.
11. CocraBneHue IIaHa MPOBEICHUS SKCIIEPIMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN, Ta00pa-TOPHEIH, MO-
JYIPOMBIIIICHHBIH, IPOMBIIIIEHHBIN, U3TOTOBJIEHUE OIBITHO-
MPOMBIIICHHON MapTHH).
12. Busipl napaMeTpoB ONTUMH3ALNH, 0000IIEHHbIH MapaMeTp ONTH-MU3ALMH, QyHKIUSL
KeJIaTeITbHOCTH.
13. Be16op Tina MaTeMaTHIeCKO MOJTMHOMHUAIBLHOW UM HHON MOJIe-JIH.
14. TIpaBuia MOCTPOSHUSI IUTAHOB — IPOOHBIX PEILIHK.
15. Pucku nipy HCIIONB30BAHNH TTAHOB C JPOOHBIMHU PEIUTMKaMH — BIMSHNE Ha TOYHOCTh
MIPOTHO3UPOBAHNS (GYHKIIUU OTKIIHKA.

16. Tunbl MIaHOB KCIEPUMEHTA — JIBY- M Tpex (pakropHble muansl Tuna N = m" (N — Heo6xonumoe
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KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEW BapbHUPOBAHMS CIyYalHBIX (haK-TOPOB, N — KOJIMYECTBO
(axTopoB).
17. Koadpdpumuent koakopaaun (Ko3hGHUITHSHT COTTIacH) TP SKC-TIEPTHOH OIEHKE BIUSHHS
(axTOpOB Ha (PYHKIMIO OTKINKA (TTapaMeTp ONITUMH3AIINN).
18. OcHOBHBIE CBOWCTBA MAaTPHUIIBI MATEMaTHIECKH IUIAHIPYEMOTO IKCIIEPUMEHTA (OPTOTOHAIBHOCTB,
pOTOTabEMBPHOCT, CHMMETPHY-HOCTh, HOPMHPOBKA 3KCIIEPUMEHTATIBHON MATPHUIIBI).
19. Meroauka pacdyera Ko3(pQUIMEHTOB SMINPUIECKOTO YPaBHEHUSI 110 JaHHBIM IIPOBEACHHOTO
IUTAHUPYEMOTO IKCIIEPUMEHTA.
20. Cea3b 3 dekra pakTopa ¢ K03hUIMeHTaMH YpaBHCHHS.
21. Kputepun oNTUMAalbHOCTH IUIaHOB SKCIIEPHUMEHTA.
22. BBeeHue B pelIeHHe 10 MOUCKY ONTUMAJIBHOTO 3KCTPEMaIbHOTO 3HaYCHUS ITapaMmeTpa
OINITUMU3ALIMH B 00JIACTH ONpeielieHNs] PYHK-LIIUH IBYX ¥ MHOTO(AaKTOPHBIX YpaBHEHUH (METOA KPYTOTO
BOCXOX-JIeHus1 bokca-YuicoHa u ap.)
3HaTh —  wiaccu()MKaIuio OCHOBHBIX MeTO0B | IlepedeHb TeopeTH4eCKHUX BONPOCOB K IK3aMEHY: MerToab! Hcce0BaHUH
HCCJIEIOBAaHUM MaTepUaIIOB; Onruueckas MUKpockomus. OCHOBHBIE MOHATHS — Pa3peliatonias CriocOOHOCT, MIPEAes pa3peLleHus, MaTcpHalioB 1
- OCHOBBI IIPOCBEYMBAIOIICH U J(paKIMOHHBIHA npenen. Y CTpOHCTBO ONTHYECKOTO MUKPOCKOTIA. NIPOLECCOB
CKaHUPYIOWIEN 3IEKTPOHHOM, 30HA0BOH, | MUKPOCKOTHS KOMOWHAIIMOHHOTO PACCESIHHS CBETA — KOHCTPYKITHS, TPUMEHEHHE.
TYHHEJIBHOM U aTOMHO-CHIIOBOH Muxpockomus ¢ HaceImeHHeM TromMuHecieHInd (STED) — KoHCTpyKIus, pUMeHEeHHE.
MHKPOCKOIHH Kondokanpaass MUKpOCKOTIHS — KOHCTPYKIHS, TPUMEHCHHE.
[I9M. OcHoBbl pocBeuMBaroLIel 31eKTpoHHOH Mukpockonuu. Koncrpykuus [1OM. ®dopmupoBanue
Tyda.
BosmoxnocTu u npumenerne [I9M. O0bekThl uccienoBanus. JlocTOMHCTBA M HEJJOCTATKH METO/1a
I[I9M. O6nactu npumenenus [1OM.
POM. ®usnveckue ocHOoBEI POM. YerpoiictBo u pabota POM.
Texuuueckue BozmoxkHocTH POM. Konctpyxkius POM. IIpumenenne. MPCA.
C3M. Cxanupyronasi TYHHeIbHas: MHKPOCKOITUS — yCTPOICTBO, MPUHIUIILI pabOThI, IPUMEHEHHE.
C3M. ATOMHO-CHIIOBasi MEKPOCKOIIHS — YCTPOMCTBO, IPUHITUITEI paOOTHI, IPUMEHEHHE.
C3M. DnekTpocuiioBast MUKPOCKOIHS — YCTPOHCTBO, MPUHIUIIBI paOOTHI, TPHUMEHEHHE.
C3M. MarautHO-CUIIOBast MUKPOCKOIIHS — YCTPOHCTBO, MPHHITUIIEI paOOTHI, TPHMEHEHHE.
YMEThb —  BBIOpaTh METOJ| UCCIIEJOBAHMS /IS IIpakTHyeckue 3a1aHus:

OIIpeZIeIeHHs! TapaMeTPOB MaTepUaloB
IPY pelIeHUH KOHKPETHOH MPaKTHYECKOH
3a7a4H;

—  MOJEPHU3UPOBATH METOJUKH
MOJy4eHHs 1 00paboTKH
OKCICPUMEHTAJIBHBIX JaHHBIX;

- BBI6I/IpaTB " UCIIOJIB30BAaTh METOAbI N
obopymoBaHue A aHAIN3a (PU3UKO-

OnwucaTh METOTUKY MPOBEICHUS HCCIICIOBAHUIA:

- Ha ONTHYECKOM MHUKPOCKOIIE;

- Ha POM;

- Ha ACM;

- ompeJienieHus Oana 3epHa;

- OTIPEACIICHUS TUCIIEPCHOCTH IICPIINTA;

- OTIPECIICHUS KOJHYECTBA HEMETAUTHICCKUX BKIIIOUCHHUH;
- H3MEPEeHne TBEPIOCTH 10 Bukkepcy;
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MEXaHUUECKUX CBOMCTB HOBBIX - U3MepeHue TBepocTH 1o Pokeemy;
MaTepHalIoB U U3AEIUN U3 HUX; - U3MEepEeHue TBepIOCTU 1o bpuneno;
- I3MEPEHNE MUKPOTBEPIOCTH;
- ONpe/ieTIeHNE YAAPHOH BS3KOCTH METAJIOB.
BIIAJICTh - IPAKTUYECKMMHU HABBIKAMU NPOBECHUA | 3alaHUS HA pelleHue 3a1a4 U3 NPodecCHOHAIBHO 00/1aCTH, KOMILIEKCHbIE 3aJaHUSI:
9KCIIEPUMEHTA C YIE€TOM BBIOOpa BriOpaTs MeTOT H3MEPEHHS TBEPIOCTH:
ONTHMAJIBHBIX METOJVK M 000pYIOBaHUS | - JUIA MaTepHaJIOB HU3KOH TBEPAOCTH;
JUI UCCIIEIOBAHMM, pallHOHAIBHOTO - JUI1 MaTepHajioB CpeAHEN TBEPAOCTH;
OIpeeNIeHNs YCIOBHH U Tuana3oHa - JUI1 MaTepPHaJIOB BEICOKOW TBEPJOCTH;
9KCIIEPUMEHTOB, 00pabOTKH, - IIS1 MACCHUBHBIX M3JICJINH U CI0XKHOH (popmBbl;
CHCTEMaTH3allii U aHAJIN3a TOIYy4YeHHBIX | - A TOHKUX 00pa3IoB.
pe3yIbTaTOB. Bri0op MeTona nccneoBaHus:
- JUI OTIpeJIeJICHUsI pa3Mepa 3epHa B KPYIHO3EPHUCTBIX MaTepHaiax;
- U1 OTIpeJIeJICHUs pa3Mepa 3epHa B YIbTPaMENKO3epHUCTHIX MaTepHaax;
- U1 UCCIIeIOBaHUA AUCIOKAI[HOHHON CTPYKTYpPHI;
- JUIsl KCCIIeIOBaHMsI MUKpopesbeda MOBEpXHOCTH.
3Hath OCHOBHBIC MapaMeTPbI ITPOBEACHUA OCHOBHBIE NOHATHS XUMHYECKON KHHETHKH. dusnueckas XuMus
(u3HKO-XMMHYECKHX MCCIIEA0BAHUH Cnoco0bI onpeeneHus: CKopocTH peakiuu. PopManbHas KWHETHKAa TOMOTEHHBIX peakluil. 3aKOH
JEUCTBYIOIIUX Macc.
[Nopsaxy peakuuil ¥ UX MOJIEKYIISIPHOCTb.
Peaknuu nepsoro, BToporo u n-ro mopsiaKoB.
Kunernueckue ypaBHEHHS U1 peaKUi PA3INYHBIX TOPSIKOB.
[epron nonynpespamnieHusl.
KoHcTanTa ckopocTu peakiuy, ee CBOMCTBa, pa3MEPHOCTH U OTIPEEIICHHS.
MeToab! onpeieTIeHNs TTOPSIKA PEAKIIUH.
[ToBepXHOCTHOE HATSXKEHHUE, METOJIBI €T0 U3MEPEHHSI.
AncopOI1us, OCHOBHBIE MOJIOKEHNS U YPaBHEHHS aJCOPOIIHH.
VYpasuenue ['u60ca.
VYpaBuenue Opelinnnuxa. Ypapaenue JIeHrmropa.
3aBHCHMOCTb a1COPOLIMH OT TEMIIEPATYPHI.
YMmers BEIOpaTh MapaMeTPbl IPOBEICHHS BoinosaHenue JadopaTopHoii padoTsl Ne3 TpeTuii KOMIOHEHT B ABYXCIOWHON JKUAKOCTH
(PU3UKO-XUMHUYECKUX HCCIICTOBAHUM Beinonnenue jadopaTropHoii padotsl Ned BiusiHre TeMnepaTypsl Ha CKOPOCTh XUMUUECKOM peakuuu
Beinonnenue jadopaTopHoii padoThbl NeS
AncopOrus
Bnanets HaBbIKaMU MPOBENICHNS PU3HKO- JAOMAIIHEE PACYHETHO-TPA®UYECKOE 3AJIAHUE Ne2

XUMHWYCCKUX I/ICCJ'IC,HOBaHI/Iﬁ

«XuMHYeCKasi KHHETHKA)
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ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

1. DopMyIHPOBKA 3a1aHUS
Hccaenosanne 1
Juist peakiunn A+B — TpoIyKTHI peakiyy, HadaabHble KOHIIEHTpanuu (C,) BemecTB A 1 B paBHH 1
COCTABISIOT: Co(A) = co(B) = ¢ = .... MOIB/IM.
V3aMeHeH e KOHIIEHTPAINii BEmecTB (Cj) BO BpeMeHH (T;) TIPH pasindHbix Temmeparypax (Tj).

Haiitu srepruto aktuBannu (E), npeadkcrmoHeHIaIbHBII MHOKUTETS (Ko) 11 Bpems (Ts), 32 KOTOPOE ...

% BemecTB A u B npu Temneparype Ts = ... K npeBpaturcs B IpOLyKTHI peakIyu.

3HaTh

- 6a30BYI0 TEPMUHOJIOTHIO, OCHOBHBIE
TIOHSTHUS M 3aKOHBI, X MaTeMaTHIECKOe
BBIPAXKCHUE;

- KJIacCU(HKAIMK ¥ CYIIHOCTh METO/IOB
aHaJIM3a; TEOPETUUECKHE OCHOBBI U
NPUHLHUITBI TEPMOAMHAMUYECKHX METO/IOB
aHaJIM3a; OCHOBHBIC 3aKOHBI
TEPMOJMHAMUKHU METAJLTypPrHYECKUX
MIPOIIECCOB;

- METO/IbI HICCIICAOBAHUS 1 YCIIOBHS
MPOBEICHUS YKCIIEPUMEHTOB M aHAJIM30B,;
OCHOBHBIC 9KCTIEPHMCHTAIIbHBIE U
pacdeTHbIE METO/IbI OIPE/ICIICHHS
TEPMOJMHAMUYECKUX XapaKTEPUCTHK.

Crucok BOIIPOCOB IJISI MPOBEACHUA SK3aME€Ha 110 JUCITUTIIINHE «DOU3UKO-XUMHUISCKIE OCHOBBI
MCTAJUTYPrudeCKux mmpoueccoB»

. B Kakux TEXHOJIOTHYECKUX MPOIeccax MPOUCXOIUT TepMuueckas nuccorranus CaCO3?
. JaiiTe onpenenenre TepMUHY «yNPYrocTh JUCCOLMAIIMU KapOoHaTa”.

. B uem 3akimoyaetcs oTinyue KOHCTaHT paBHOBecus Ka u Kp?

. B xakom ciyqae 3nauenus Kp u ynpyroctu nucconuanuu CaCOg 4MCICHHO COBIAIA0T?
. C KaKoii 11esbto mepe;] OMbITOM BaKyyMHPYIOT pab0dyI0 YCTAaHOBKY?

. TepmovHamMuka 00pa3oBaHus W JAHCCOLMAIM KapOOHATOB; TEMIIEpaTyphI
. TepmomuHaMuKa TOPEHHS TBEPIOTO TOTLTHBA

8. Kak BimsieT cTemneHs AUCIepCHOCTH KapOoHaTa M W3BECTH Ha yrpyrocts aucconuarnyu CaCOj.
10.Kakue MeTaurypradecKie mpoIecChl ABISIOTCS TOMOXHMHYSCKIMHA PEaKITUIMI?

11.Kakune XxuMu9ecKre peakluy MPOTEKAIOT IT0 aBTOKATATHTUISCKOMY MexaHm3My? Uto sBisercs
KaTaJn3aTOPOM TaKHX IPOILECCOB?

Uro Takoe KpUCTAITHYECKAs PEIIeTKa, H KaKHe XapaKTePUCTUKN KPUCTAIUIMIECKOH peleTKy Bl
3HaeTe?

Pacnpenenenne KOMIIOHEHTOB MEX/ly METAJUIOM M LIUIAKOM; KOHCTaHTa U KO3 PHUIIHEHT
pacnpeneneHus

OObsiCHUTE U3MEHEHUE CKOPOCTU TOTIOXMMUYECKHUX IPOLIECCOB Ha IPHUMEPE BBITIOJIHEHHOW pabOoThI.
KaxoB MexaHH3M IucCcOnMaIiui KapOoHaTa KaibIus?

Pacckaxure 0 METOJIMKE ONPEIeNICHNs] CKOPOCTH AUCCOLMAIIMN KapOOHATa KAJIbIHs, IPUMEHEHHOIT B
JTAHHOM OTIBITE.

B yem 3akimi09aroTCs pa3ianyis TOMOTEHHBIX M TeTePOTeHHBIX PeaKIIiii?

W3 xaKkux cTajuii CKJIaIBIBAIOTCS T€TEPOreHHbIE PEAKIN?

Uto Ha3bIBAIOT PEKUMOM IeTEPOreHHOH peakun?

KakoBbl 0cOOCHHOCTH IIPOTEKAHUS PEaKInii B Pa3IMYHBIX PEKHUMaX pearupoBaHus?

Kak u3meHsieTcs! TOJIIMHA IJICHKHA OKAJIMHBI [IPH OKUCICHUH METAIJIOB B Pa3JIMYHbBIX PEXKUMAX
pearupoBaHus?

B 4em cyniHoCTh rpaBUMETPUUECKOT0 METO/1a HCCIIEIOBAHMS OKHCIICHUS METaJIJIOB?

KakoBa cTpyKTypa jKeJie3HOI OKaIMHbI U OT KaKuX (pakTOpOB OHA 3aBUCHUT?

Uro Takoe BIOCTHT M KaKOBa €ro POJib B OKHCIICHHUH JKeJIe3HbIX CIIaBOB?

ChopmynupyiiTe NIPUHIHI KAPOCTOUKOCTH JKEJTIE3HBIX CIUIABOB.

Hayajia.

~NOoO DNk W~

dusnueckas XUMHUI
MUPOMETAILTYPTUICCKUX
TIPOIIECCOB
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JaiiTe onpeeneHuss KOHCTaHTBI CKOPOCTH peakiuu 1 koddduurenrta muddysun.

B yem 3aximtouaercst peakunoHHas TUQQy3ust U Kak OHA MPOSIBIISETCS IPU OKHUCIICHHUH Kele3a?
KakoBbI 0CHOBHBIE KOMIIOHEHTHI METAJUTYPTrHUECKHX IITAKOB?

Kaxk onpeznenstor yaenpHy0 3J1eKTPUIECKY0 IPOBOIUMOCTh PacIiaBoB?

Uro Takoe SHEPTHsI aKTUBAIMH 3JIEKTPOIIEPEHOCA, U KaK OHA MOXKET OBITh onpeeneHa?
31.KakoBbI 53KCIEpUMEHTAIBHBIE JOKA3aTEIECTBA HOHHOTO CTPOCHHUS [IUIAKOB?

32 JlaiiTe ompenerieHNe MOHATHS " AMHAMIYECKas BSI3KOCTh'" pacIniaBa.

33.JlaiiTe ompenerieHNe MOHATHS "KHHEMaTHIeCKas BI3KOCTh " paciiaBa.

34 113 KaKuX YacCTHIl COCTOAT METaTypru4ecKue Itaku?

35.Kakue gacTuIisl KOHTPOJIMPYIOT BSI3KOE TEUEHHE B IIIaKax?

36.Kak ompenensioT BI3KOCTh IIJTAKOBBIX M METAJUIMYECKUX pacIaBoB?

37.Uro Takoe PHEPrys aKTUBAIMH BSA3KOTO TEUSHHMSI, U KaK OHa MOXKET OBITh orpeaeneHa?
38.Urto MOxkeT ObITh IPUYUHOM KPUBOJIMHEHHOTO XapaKTepa N3MEHEHHS BI3KOCTH C TEMIIEPaTypOoid B
kooauHarax Inn — 1/T?

41.[daitte onpeneneHue NOHATUSA "yAEIbHAs 3JIEKTPUUECKasl JIEKTPOIPOBOAHOCTB" .

42.113 kakuX 4acTHIL COCTOSIT METAJUTYPrUYECKUE LITAKU?

Vmers

- CaMOCTOSITENIFHO (hOPMYIIHPOBATh
3a1a4dy (QU3HKO-XUMHIECKOTO
MCCIIEZIOBaHMS B XMMHUUECKUX CHCTEMAX;
MOJIB3YSICh TIOJTyYEHHBIMH 3HAHUSMH,
YMeTb BEIOMpaTh ONTUMAJIbHBIE IYTH U
METO/Ibl PEIICHHUS TIOCTABIICHHBIX 337134,
- IPOBOAUTH (PUZUKO-XUMHUYECKHUE
HCCJICIOBAHUS CHCTEM M MIPOILIECCOB C
UCIIOJIb30BAaHHEM COBPEMEHHBIX METO/IOB
1 IpHOOPOB; MPOBOAUTH (HU3UKO-
XMMHUYECKHE PacueThl;

- IPOBOANTH (PU3UKO-XUMHIECKHUE
MCCIIEZIOBAaHMS CHCTEM M IIPOLIECCOB C
UCIIOJIb30BAaHHEM COBPEMEHHBIX METO/I0B
U MpruOOPOB; NPOBOIUTE (HU3UKO-
XMMHUYECKHE PacUETHI.

3amaun A1 CaMOCTOSITEIEHOTO PEIICHHS:

3anaya 1. OnpenenuTs paBHOBECHOE NMaplHaIbHOE JaBJIeHUE KUcaopoaa B razoBoil cmecu CO-CO, npu
temneparype 1300 °C u Pco,/ Peo = 0,35.

3anaya 2. OnpenenuTs paBHOBECHOE MaplUalibHOE IaBJIeHUE KUcopoa B razoBoil cMecu Hyo-H,O npu
temneparype 1500 °C u Pyypo /P 1 =0,30.

3amaua 3. Kakoe gomkHo ObITh oTHOIIEHHE %CO2/%CO B razoBoit cmecu CO-CO,, uToObI Ipu
Temmeparype 1200 °C paBHOBECHOE JaB/ICHHE KHCIOPOJA B Hell coCTaBIIsio Po,= 1,5-10° ITa?

3anaua 4. Kakoe nosmkHO O0b1Th oTHOMIEHUE %H,0/%H,; B raszosoii cmecu Hy-H,O, uto0bI ipu
temmeparype 1300 °C paBHOBECHOE aB/IEHHE KHCIOPOAA COCTABIAI0 Po,= 210" ITa?

3amaua 5. Onpenenuts TeMIepaTypy, Ipu KOTOPOil paBHOBECHOE NMapluajibHOE JaBJICHNUE KUCIOPOoIa B
ra3zoBoit cmecu CO-CO, npu otHomenuu PCO, /PCO=0,2 coctaBut Pg, = 4:10-5 I1a.

3anmava 6. OnpenenuTs TeMIepaTypy, IPH KOTOPOI paBHOBECHOE MapIHalbHOE JaBIICHUE KHCIOPOaa B
ra3oBoit cmecu Hy-H,O mipu otHOmEeHnu P 1150/ P 11,=0,25 coctaBut Py = 5-10-5 Ia. 3agaya 7.
Omnpenenuts paBHOBECHBIH cocTas ra3oBoit cmecu H; - O, - H,O nmpu remneparype 700 °C, ecin
HCXOJIHBIC TIAPIHATIbHEIC TABJIICHUS ra30B B 3aKPBITOM cucTeMe cocTaBisuia 0,333 atm.

3anmaua 8. Onpenenuts paBHOBECHBIN cocTaB ra3oBoit cmecu CO - O, - CO, mpu temneparype 800 °C,
€CJIM MCXOJHbIE TapluajbHble AaBJIeHUs Ta30B B cucteMe coctasisu: CO — 0,5 atm, O2 — 0,3 atm, CO2
—0,2 atm.

3amaya 9. Onpenenuts, Mpy KaKoW TeMIepaType CpoACTBO KUCIOPOia K BOJAOPOIY U MOHOOKCHUIY
yTIepoaa OJMHAKOBO.

3amaya 10. OnpenenuTs BO3MOKHOE HAIMIPABIIEHUE PEeaKIIMK BOASHOTO ra3a npu temmneparype 900 °C,
€CJTM MCXOHAs Ta3oBas cMech comepskut 23% CO, 27% H,0, 20% 14 CO, u 30% H,. Obmiee naBacHue
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B nieun paBHo 105 Ila, a koHcTanTa paBHoBecus peakiuu npu 900 °C pasna 0,76.
3agaua 11. Onpenenuts TeMIeparypy, Ipu KOTOPOi B pe3ysbTaTe MPOTeKaHUs PeakLUK BOJSIHOTO Ta3a
paBHOBeCHasl ra3oBast cMech conepxurt 26,2% CO, 30,2% H,0, 16,8% CO, u 26,2% H,. TemmeparypHas
3aBHCUMOCTS dHeprun ['nb0ca g peakunn CO(r)+H20(r)= CO2(r)+H2(r) nmeer Bux G= - 36600 +
33,5* T, Ix
Bnanets - MPaKTHYECKUM MTPUMEHCHUEM 3anmaHue Ha pemeHne 3a1ad u3 Mpo(ecCHoHATBHON 00IacTH (ToManTHee MHANBHAYAIBHOE 3aJaHE)
BaKHEHIIINX COBPEMEHHBIX aya 1.
TEOPETHYECKNX, TEPMOTMHAMHIECCKIX Hns peakuyn: Cpy + CO2y = 2CO(y ypaBHEHHE 3aBUCHMOCTH KOHCTaHTHI PABHOBECHS OT
METO/I0B; HABBIKAMH BEJICHUS ITONCKA TEMIIepaTypbl KOTOPOH UMEET BHI:
HEO0OXOIMMBIX 3HaHUI1 MO JINTEPATYPHBIM 9001
1 IPYTUM UCTOYHHKAM; 9K, = - E +9,28
- METOAaMM SKCIICPUMECHTAJILHOT'O -
HCCIICIOBAHHSL; OTPEEIICHHS COCTaBa OINPCACIINTL PABHOBECCHBIN COCTAB Ira3a B 3aBUCUMOCTH OT TEMIIEPATYPLI U JaBJICHUA (Ta6ﬂ.).
HOHy‘-IeHHLIe 3HAUYCHUA MPECACTAaBUTH B BULC Ta6JII/IIILI )44 rpa(bHKa.
CHCTEM, METOZAMH PEACKa3aHUs
MPOTCKaHUA BO3MOXHBIX XUMHUYCCKUX 0 - -
peaKimii; Bapuant Temmneparypa C CocTaB UCXO/IHOH ra3oBoil cMecu
- METOIMKaMH{ PacyeTOB KHHETUKH % CO %H20 %CO2
MPOLIECCOB B METALTYPTHIECKUX 1 500 600 700 800 900 5 15 35
CHCTeMaXx; IpHeMaMH OLEHKH 2 550 650 750 850 950 10 20 40
PE3yJIbTATOB HKCIICPUMEHTA; HAaBBIKAMHU 3 1000 1050 1100 1150 1200 15 25 45
CaMOCTOSTETFHON paOOTHI. 3anaua Ne2. Jlnst peakimn:
C(T) + COZ(F) = 2CO(F)
YPpaBHCHUEC 3aBUCUMOCTH KOHCTAHTBI PABHOBECUA OT TEMIICPATYPblI UMECT BU/:
gK, = —%+9,11
T
OIIPEAEINTh PABHOBECHBIM COCTAB ra3a B 3aBUCHMOCTH OT TEMIIEPaTyphl U JaBieHuUs (Ta0L.).
[NomyaeHHbIe 3HaYESHNUS IPEACTABUTH B BUJIE TaOIHIBI U rpaduka.
Bapuant Temmeparypa 'C [asnenwne (at™.)
1 500 600 700 800 900 5 15 35 4
2 550 650 750 850 950 10 20 40 3
3 1000 1050 1100 1150 1200 15 25 45 1
3HaTh -OCHOBHBIE METO/IbI KOHTPOJIS M aHaIM3a | [lepedyeHp TeopeTHIecKuX BOIPOCOB K IK3aMeHY: Metop! KOHTPOJIS U

BCUICCTB, MPUMCHACMBIC B MCTAJTYPIUH;

1. Texanueckuii aHaan3. MeTOIbI TEXHUYECKOTO aHaIN3a. AHATUTHYECKHUHM CUTHAI.

aHaJin3a BCIICCTB
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-OCHOBHBIE OTIPEJICIICHUS U TIOHATHS,
XapaKTEePU3YIOUIIEe METOIbI
HCCJICIOBAaHUI;

- OCHOBHBIE 3aKOHBI, JIEJKAIIHE B OCHOBE
METOJIOB MCCIICJOBAHUM;

2. Knaccuguxanuust pruanko-xuMHYECKUX METOJIOB aHaIN3a. DJICKTPOXUMHUIECKUE METO/IbI aHAIN3a

3. Knaccudukanus pu3nko-XUMHUECKHX METOJIOB aHAIN3a. DJIEKTPOXUMHIECKUE METO/Ibl aHaIN3a.
CnexTpaiabHbIC METOIBI aHATH3a

4. Knaccupukamms PXMA. Xpomarorpadhuiaeckue METOIBI aHATII3a

5. Knaccudpuxamms @XMA. PagnomeTprudeckrne METOIBI aHATN3A

6. Kmaccudpuxammsa ©@XMA. Macc-cneKTpoMeTpuIecKie METOAbI aHAIN3a

7. Obm1as omeHKa MeTOIOB aHanm3a. [lopor awyBcTBHTENBHOCTH. BocmpomsBoaumocTs. I1paBUIbHOCTS.
8. O0mast oreHKa METOIOB aHaNM3a. ToYHOCTh. BHUIsI morpemHocTei

9. OcHoBHbIE IPUEMBI, UcTIoNb3yeMble B DXMA. MeToas! IpAMOro KOJIMYECTBEHHOTO ONpeAeICHNUS.
MeTon rpaayupoBo4YHOTo rpaduka. OrpaHHYCHHS TPUMEHECHUS

10. MeTopl IPSIMOTO KOJIMYECTBEHHOTO onpeeeHus. MeTo 106aBOK U METO/ MOJIIPHOTO CBOMCTBa
11. Mertoapl TuTpoBanus. KpuBble TUTpOBaHuUS: HHTErpasibHas, 1uddepeHimansHas

12. MeTop! TUTPOBAHUS: KpUBasi TUTPOBAHHUS, CTEIIEHb OTTUTPOBAHHOCTH, TOYKA 3KBHUBAJICHTHOCTH,
CKa4OK TUTPOBAHUs, KPYTU3HA KPUBOW TUTPOBAHUS

13. Buabl TEXHHYECKHUX aHAIU30B

14. XuMuueckre METOAbI aHaMN3a. AHAINTHIECKUE PEeakiiy (00mue, YacTHbIE)

15. Turpumetpuueckuil ananu3. CtaHaapTHBIN pacTBOpP. ToUKa SKBUBAJIEHTHOCTH

16. Turpumerpudeckmii aHau3. TpeOOBaHUS K PEaKIHsIM TUTPUMETPHUIECKIX MeTo10B. CTaHIapTHBIC
PacTBOPHI: IEPBUYHBIEC, BTOPUYHBIC.

17. OcHOBHBIE CLIOCOOBI TATPHUMETPUIECKUX ONpeAeTeHUi (IpsiMoe, 0OpaTHOE, TUTPOBAHHE
3aMEeCTHTEIA)

18. TutpumeTpuueckuil aHann3. 3aKOH YKBUBAJIEHTOB. DKBUBAJICHTHI. MoJIsipHas Macca SKBUBAJICHTA
19. OcHOBHBIE METOBI TUTPUMETPHUUECKOTO aHATN3a (OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIHN, KUCIOTHO-
OCHOBHBIH U JIp.)

20. KrucnotHO-0CHOBHOE TUTPOBaHKE. THIIBI KPUBBIX HEUTpATIH3aUU

21. KucnorHo-ocHOBHOE THTpOBaHHEe. PaKTOPHI, BIUSIONINE HA BETMUNHY CKAYKa THTPOBAHHS
(KOHLICHTpaLys, TeMIeparypa, BennarHa K)

22. KnucnotHo-0CHOBHBIE HHAMKATOPHI. Be1OOp nHAMKaTOpa. MIHTEpBad nepexoa OKpacku HHIAUKATOPA.

[oxa3zaTens TUTpOBaHUSA

23. KncnotHo-ocHOBHBIE HHAMKATOPHI. TpeboBanus kK nHANKaTopam. I1paBuia BeIOOpa MHANKATOPA
24. Turpumerpudeckuit aHaiau3. OUIMOKY THTPOBaHUS

25. OxucnurenHo-soccraHoputenbHoe THTpoBanue (OBT). Ypasuenne Heprcra. Kpussie TuTpoBanus
26. OKHCIAUTENBHO — BOCCTAHOBUTEIbHOE TUTpoBaHue. Metroxst OBT

27. I'paBumetpuueckuii anamms. Cxema aHanm3a. ['pymnimbl rpaBUMETpHYECKAX METOIOB (BBIACTICHNS,
OTI'OHKH, OCAKICHNU)

28. I'paBumeTpuueckuii ananu3. Beraucienne pe3yibTaToB MO JaHHBIM IPAaBUMETPHIECKOTO aHAIN3a
(Meron ocaxxaeHns): TpeOOBaHUS K TPABUMETPUIECKOH Gopme, TpaBUMETpHUIecKril pakTop, Macca
IpaBUMETPHYECKOH (HOPMBEI)

29. DXMA. Tlorenunomerpus. CtangapTHbli noTeHnuan. Ypasaenue Hepucra
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30. [ToTeHOMeTpUS: IpsIMast OTHIMOMETPHS, TOTEHIHOMETPHYECKOE TUTPOBAHUE

31. DnekTpobl TOTEHIIMOMETPHH. DIEKTPOAbI CPAaBHEHUS

32. DneKTpoabl MOTEHIIMOMETPHH. VIHINKATOPHBIE AIIEKTPOIBI

33. AmMnepomerpudeckoe TutpoBanue. OCHOBBI METO/IA: TIOTCHIIHAI Pa3JIOKECHHUS, 11U HY3NOHHBIH TOK,
moJsiporpaduyeckast BOJHA

34. Ammiepomertpraeckoe TuTpoBaHue. CyITHOCTh METOa U IPUMEHIEMBIE MIeKTpoabl. KpuBreie
aMIIepPOMETPHUIECKOTO TUTPOBAHUS

35. ®oromerpudeckuii anann3. OCHOBHBIE 3aKOHOMEPHOCTH CBETOIOTJIOMEHHs. 3akoH byrepa —
Jlambepra — Bepa

36. ®oromeTpuueckuii aHamu3. [I[pu4MHbBI OTKJIOHEHHUSI OT OCHOBHOTO 3aKOHA CBETOIOTJIONICHHSI

37. ®oroMmeTrpudeckuil aHaIH3. MeToab!l onpeaeneHns KOHIEHTPAIIMH BEIeCTBA B OKPAIIEHHBIX
pactBopax. MeToa rpaynpoBo4HOro rpaduxa

38. ®doromerpudeckuii ananu3. Metona auddepenuuanbHoi (GOTOMETpHUU, METO]T MOJIIPHOTO CBOMCTBA
39. ®oTtomerpuueckuii ananu3. Meto 100aBOK, METOJ] CPABHEHHUS CTAHIAPTHOTO U UCCIIEyEMOTO
pacTBOpoB

40. Korgykromerpusi. TeopeTuieckrne OCHOBEI METO/Ia: JJIEKTPHUYECKast IPOBOIUMOCT PAaCTBOPOB,
yZenbHast AEKTPHUYECKas IPOBOJUMOCTh PABTBOPOB, SKBUBAJICHTHAS 3JIEKTPUIECKasl IPOBOANMOCTD
PacTBOPOB, MOJABHXHOCTH HOHOB

41. Konpykrometpus. 3akoH Konbpayia. DIeKTpOIUT B NI0JIE€ TOKA BEICOKON 4aCTOTHI

42. KoHgykToMeTpus: IpsAmMasi KOHAYKTOMETpHUs, KOHAYKTOMETpUYEeCKoe TUTpOoBaHKE. [loCTONHCTBA U
HEJIOCTATKU METO/IOB

43. Kuaeruueckue MeTo/ ! aHamu3a. OCHOBHBIE TPUEMBI KHHETHUYECKUX METOA0B aHAIHM3a

44. MeTtoJipl TOArOTOBKH NMPoObI K aHanu3y. Cpenuss npoba. OT6op cpenHet npoos

45. Ot60p mpobsI razos. Cocyabl st 0TOOpa mpod

46. OT00p npoOsI sxuaKocteit. [IpobooTOOpHUKH

47.0160p 1po6 TBEPIEIX MaTepuaioB. O0pabOTKa, pa3/ieNKa U COKpaIIeHue TPOOBI

VYMmerh

- 00Cy»1aTh crmocoObl BEIOOpA METO/1a
aHaM3a;

- IJTAHUPOBATh W IPOBOJIUTH
HEOOXOTUMBIC HCCIICIOBAHMUS;

- HHTEPIPETHPOBATH U aHAIN3UPOBATH
PE3yIbTATHI UCCIICTOBAHHMIA;

-JIeJIaTh BBIBOJBI IO Pe3yIbTaTaM
HCCJICIOBAaHUIA;

1. Ipu notennnomerprdeckom turposaruu 10 mit 0,15H Al(NO3); pactBopom dropuma HaTpus
HOJIy4YEHBI CIIEAYIOLINE NaHHbIC:

V,mr 1,0 2,0 3,0 3,5 40 4,550 55 60 70 80

E, MB 510 520 540 590 900 1010 1060 1110 1130 1140 1150

ITocTpouTts MHTETpaNbHYIO U U hepeHINaTbHYI0 KpUBbIE U HAUTH T nar/al-

2. ITocne pactBopenus 0,2500 r cranu pactBop pazbasuiu 10 100 mit. B Tpu kos6s1 BMecTUMOCTBIO 50
MJI IOMECTHIIM 1O 25 MJI 3TOTO pacTBOpa M J00aBUIIN:

- B IEPBYIO KOJIOY: CTAaHAAPTHBIA PAcTBOP, coAepxamuii 0,5 Mr , pacTBOPHI u ;

- BO BTOPYIO: PacCTBOPHI u ;

- B TPETHIO: PacTBOP: (HyneBoii pacTBop).

PactBOpBI pa3zdaBuiau 10 METKH B (YOTOMETPUPOBAIIH JIBA TIEPBBIX PACTBOPA OTHOCHTEIHHO
Tperbero. [lonyunnu 3HaueHus . 0,650; 0,25.

Paccunrarhs ® THTaHA B CTaIH.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU pOrpaMMBbl
Bnanets - IPAaKTUYECKUMHU HaBBIKAMU NIPUMEHEHUS —r—
METOJIOB HCCIIEIOBAHNUS;
- IPaKTHYECKUMH HaBbIKaMU 0TOOpa
poOBI BELIECTBA AJIS aHAIIH3A; -
-Ccroco0aMu OLIEHNBAaHUA 3HAYUMOCTH U T
MPaKTHIECKOW IPUTOTHOCTH 5
MOJYYSHHBIX PE3YJIbTATOB; 4 @
- OCHOBHBIMH METOJIaMH PEIICHHUS 3a/1a4d B
00J1aCTH METOJIOB KOHTPOJISL U aHAIM3a %7
BEIIIECTB,;
1. OmucaTh ycTpoHCTBO M pabOTyIaHHOTO MPOOOOTOOPHHKA.
2.Ilpennoxunte HanboIee TyBCTBUTEIbHBIC PEAKINH IS (POTOMETPHUUECKOTO ONIPECICHUS
ompexaenenusAl, Zn, Co, Mn, Ni, Fe. Beibop 000cHOBaTb, MOB3YsACh CIPABOYHUKOM.
3. Tlpu monsiporpadupoBannu craHaapTHeIX pacTBopos Pb (1) momyunnu pesynbrarsr:
...025 ...050 ...0,75 ...1,00 1,25
h, Mmm ...20 ...40 ..60 ..80 10,0
Hagecky amomuaueBoro craBa m=4,848 r pactBopmid, u pactBop pazoasmnu 50,0 Mt Beicora
nossiporpa)uueckoil BOJHBI CBUHIIA B MOJIy4YeHHOM pacTBope = 0,7 MMm.
Brruncnuts o (%) cBuHIa B 0OpasIie.
3HaTh METO/Ibl IIPOBEICHUS UCCIIEJOBAHUS U Ilepeuenv meopemuueckux 60npocos K 3auemy: HayuHo-
aHaJIN3a MOJIyYeHHBIX PEe3yIbTaTOB CBezieHHs 3 TEOPUH BEPOATHOCTH U MaTeMaTHYECKON CTaTUCTUKH (T€HEepalibHasi COBOKYITHOCTbD, HCCIIeOBATEIIbCKAS
BBIOOpKA CIIy4aiHBIX BETUYNH, XapaKTEPUCTUKH BBEIOOPKH). pabota
[onsiTve 0 BUAAX IUIAHUPOBAHUS MATEMATHYECKOTO M (PU3UUECKOTO HKCIIEPHUMEHTOB.
Bri0op THIIa MaTeMaTH4YECKOW TIOJIMHOMUAIIBHOM MIIM MHOW MOJIEINH.
TumBI IAHOB SKCIIEPUMEHTA — IBYX M TpexX dakrophbie mansl Tuna N = m" (N — Heo6xomumoe
KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEW BapbHPOBAHMS CIy4YailHbIX (PAKTOPOB, N — KOJIMYECTBO
(dakxTopoB).
OCHOBHBIE CBOWCTBa MaTPHIIbl MATEMATHIECKH IUIAHUPYEMOT'0 SKCIIEpUMEHTa (OpPTOTOHAILHOCTH,
poToTabenbHOCTh, CHMMETPHYHOCTE, HOPMHPOBKA SKCIIEPUMEHTAILHON MaTpHIIBI).
Meroauka pacueTra Ko3(pQHUIMEHTOB SMIMPUIECKOTO YPABHEHHUS 110 JAHHBIM IIPOBEICHHOTO
IUTAHUPYEMOTO 3KCIIEPUMEHTA.
Cas3b addekra hakTopa ¢ KodhUITUEHTAMH YPaBHEHHUS.
Kputepnn onTHMansHOCTH IIITAHOB SKCIIEPUMEHTA.
YmeTpb HHTEPIPETHPOBATH PE3yIbTATHI Ipumepnvie npakmuueckue 3a0aHUA:

WCCIIEIOBaHUs, IeJ1aTh BHIBOJIBI
TUTAHUPOBATH U IPOBOJAUTH HEOOXOIUMBIE
SKCIEPUMEHTHI

Br16path KOHTpOJIMpYeMBIe TTapaMeTPhl Ha METAJUTyPTHIECKOM O00BEKTe.
Bri6pats Hanbomnee 3¢ HEeKTHBHYIO CXeMY SKCIIEPHMEHTA.
CocTaBUTH IIJIaH NPOBEICHIS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH (ONBITHBIHN, 1a00PaTOPHBIH,




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTenbHON
KOMIICTCHITUU MPOrpaMMBbl
MOJIYIPOMBIIIUICHHBIH, IPOMBIILIEHHBINA, U3TOTOBJIEHUE OMBITHO-MIPOMBIIIJICHHON TapTUH).
BrIOpath THII MATEMaTHUCCKOW OJTMHOMHATIBHOM WM UHON MOJICITH.
[Tomp30BaThCcst METONMKOM pacueTa K03()(HUITMEHTOB SMINPUIESCKOTO YPAaBHEHHUS 0 JaHHBIM
MIPOBEJIEHHOTO MJIAHUPYEMOIO SKCIIEPUMEHTA.
Bectn monck onTHMaIbHOTO KCTPEMAIbHOTO 3HAYCHHS TapaMeTpa ONTHMHU3AINH B O0JIACTH
omnpeneneHus QYHKINH IBYX U MHOTO(aKTOPHBIX YPaBHEHUH.
Bnanets METOJIaMH1 UCCJICIOBAHMS, HABBIKAMU 3aoanusa na pewenue 3a0au u3 npogheccuonanvroil od6nacmu, KOMHIEKCHbIE 3A0AHUA:
MIOCTPOEHHUS IKCIIEPUMEHTA U OCHOBHBIE TIOHATHS U3 TEOPHUHU BEPOATHOCTH U MaTeMaTHIECKON CTaTUCTUKH (TeHepalbHas
MaTeMaTHYECKUM aImapaToM AJs COBOKYITHOCTB, BRIOOpPKA CITyUaiHBIX BEJIMIHH, XapaKTEPUCTHKH BEIOOPKH).
aHaIM3a U UHTEPIPETALIMU PEYIBTATOB [onsaTne o BUIaX INIAHUPOBAHUS MATEMAaTHYECKOTO M (PU3MUECKOTO IKCIIEPHUMEHTOB, IIPHHIIATIAX
TeOMETPUYECKOT0 U (PU3NIECKOTO 000K 00BEKTOB YIIPaBICHHUSI.
Tekymuii KOHTPOJIb NPOLYKLUY.
Bri6op Haubonee 3¢ eKTUBHOMN CXeMBbl IKCIIEPHUMEHTA.
CocraBieHue MIaHa NIpoBeIeHIs IKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OMBITHBIHN, Ta00paTOPHBIH,
MOJIYIPOMBIIIUICHHBIH, TPOMBIIIJIEHHBIN, HU3TOTOBJIEHNE OMBITHO- IPOMBIIUICHHON MapTHH).
3HaTh OCHOBHBIE ONPEJIEICHUs U TIOHATHUS IIpumepHBbIii epeyeHb BOMPOCOB K 3a4eTy OCHOBBI MUHEPAJIOTUU

MpeIMETOB KpHCTaIuIorpadus,
MHUHEPAJIOTHSI U TIeTporpadus;
cnenuduKy U IPUHIMITBI HAYYHOTO
3HAHMS, TJIABHBIE Tallbl PA3BUTHS HAYK;
- QJIEMEHTHI U TTapaMeTphl
MPOCTPAaHCTBEHHON PEIIETKH;

- OCHOBHBIE CBOWMCTBA KPUCTAIITMYECKOTO
BEILlECTBA, KJIaCCHU(UKAIMIO KPUCTAIIIOB
Y MpocThie POPMBI MHOTOI'PAaHHUKOB;

- OCHOBHBIE 3aKOHBI KpHCTAILIOrpadun;
- YCTaHOBKY U CUMBOJIUKY KPHCTAJIJIOB;
- CTPYKTYpY KPHCTAIJIOB;

- TUarHOCTHYECKHUE MTPU3HAKH
MUHEpPAJIOB;

- KJIacCU(HKAIHIO MHHEPAJIOB, OOIIYIO
XapaKTEepUCTHUKY KIaCCOB, OCHOBHBIE
HarpaBJeHuUs MPAaKTHIECKOTO
UCIIOJIb30BaHMSI MHHEPAJIOB;

- OCHOBHBIE 2HJIOT€HHBIE U DK30T€HHBIE
MIPOIIECCHl MUHEPAIO00pa30BaHNUA.

[Tonatue o KpucCTaUIe ¥ KPUCTATUIMUECKUX BEIIECTBAX.
OCHOBHBIE CBOMCTBA KPHUCTAIIIOB.
CumMmeTpHst KpUCTAIIIOB, BUABI CHMMETPUH, CHHTOHUU, KATETOPUU.
IIpocTpaHcTBEeHHas KpUCTAIINYECKAs PEIIETKA, €€ DIIEMEHTHI U TapaMeTpBbI.
[onsiTHe 0 MPOCTHIX N KOMOMHAIMOHHEIX (popMax, NPUHIMUIIBI UX HA3BaHMUSI.
VYcraHoBKa kpucTaiuioB. [IpaBuia BeIOopa oceil 1 enMHIYHON TpaHu. IHIEKCH # CHMBOJIBI TPaHEH H
MIPOCTHIX (OpM.
3aKOoH paIiOHAILHOCTH OTHOIIEHHUH MTapaMeTpoB - 3aKoH I 'aton
[IpaBuia ycTaHOBKH KyOMYECKHX M TETParoHaJbHBIX KPHCTAIJIOB.
IIpaBuia ycTaHOBKH TPUIOHAJIBHBIX U T€KCArOHAIBHBIX KPUCTAJUIOB.
. [IpaBuiia yCTaHOBKU KPUCTAJIJIOB HU3IIEH KATETOPUM.
. 3aKOH ITOCTOSTHCTBA TPAHHBIX YTJIOB.
. OCHOBHBIE 32/1a4M KPUCTAIOXUMHUHU. THUIIBI TNIOTHEHIINX IIaPOBBIX YIAKOBOK.
. OCHOBHBIE TUITBI KPUCTAIIHMUECKUX PELIETOK U THIBI pemeTok BPABD.
. TUNbI KPUCTATITUUECKUX CTPYKTYP HOHHBIX KPUCTAJUIOB.
. TUINBI KPUCTATITUUECKUX CTPYKTYP METAIUINYECKUX KPUCTAIIIOB.
. TUnbl KpUCTAIITUUECKUX CTPYKTYP aTOMHBIX U MOJEKYJISPHBIX KPHUCTAIIOB.
. I3oMopdu3M, THITEI H30MOP(H3MA 110 CTENICHN COBEPILEHCTBA U XapaKTepy 3aMeIleHHUSI.
. ITosmMop(hU3M 1 ITOJIUTHIIN3M.
. I[lonsiTie 0 MuHepasie, pyae u nopoze. Ilpomeimiensas knaccudukarus.
. Kpucrammoxumundeckas KimaccupuKanyus MUHEPATIOB.

. OnTrdeckue (IIBET, IBET YePThI, 0JIECK, MPO3PAYHOCTH) CBOMCTBA MUHEpaa.
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. Mexanudeckue (TBEpIOCTb, CIAHHOCTH, U3JI0M) CBOMCTBA MHUHEPAJIOB.
. Mopdoorus munepanos. [ToHsiTHe 0 CTPYKType U TEKCTYype.
. [TonsiTie 00 orpanke, rabutyce u o0nrke MIrHEpaioB. Kiraccudukanus MUHEPaIoB 10 0OJIHKY 1

CTETIeHN HANOMOphHU3Ma.

. Knaccuuxanus cTpyKkTyp IO OTHOCHTEIEHOMY U a0COTIOTHOMY pa3sMepy MUHEPaIbHBIX HHIVBHIOB.

. Oco0OpIe (popMBI MUHEpPAIBHBIX arperaToB Opy3bl, CPepOTUTH, HATEYHBIE (YOPMBL.

. [TonpoOHast XapaKTepUCTHKa T'eMaTHTa 1 KOpyHIa. CBeIeHNS O MarHeTuTe.

. [TonpoOHast XapaKTepUCTHKA MarHeTUTa U XpoMuTa. CBeIEHHS O LIIHHEIN U BIOCTUTE.
.XapaKTepHCTHKa Kap6OHaTHI)IX MUHEPAJIOB: KaJIbIIUT, 1OJIOMUT, MAarHE3UT, CUACPUT, MaJIaXUT, a3ypuUT.

WX poiib B 4epHOI1 METaLIypruu.

. Xapakrepucruka cyab(puaoB: XaaIbKOMUPHUT, TUPPOTHH, TAJIEHHUT, c(haJIepUT, MOJIUOICHUT,

apceHonupur. X ponb B 4epHOH METAJUTYPIUU.

. XapakTepucTruka MUHEpaJIoB U3 Kiacca Cynb(haToB: OapyT, TUIIC, AaHTUIPHUT.

. XapaKkTepucTrKa CHIMKAaTHBIX MUHEPAJIOB U3 TPYIIIIbI OJIEBBIX IINATOB.

. XapaKTepuCTHKa MUHEPAJIOB M3 TPYIIIIBI OMMBHUHOB: ((asmut, GopcTepruT, MOHTHYCILIHT).

. XapaKTepUCTHKA CHIIMKATHBIX MIUHEPAJIOB U3 IPYIIIEI IHPOKCEHOB: (THOIICHI, aBIHT, TeICHOCPIHT).
. XapakTepuCTHKa MUHEPAJIOB TPYIITEl aM(UOO0IOB: (aKTHHOJIHT M POroBasi OOMaHKa).

. O0wIre mpencTaBlIeHUs 00 YHIOTCHHBIX, IK30I¢HHBIX 1 MeTaMOP(OreHHBIX Iporeccax

MHHEPaIoo0pa3oBaHusI.

. MarmaTtnueckue npouecchl (3¢ ¢y3uBHbIE 1 HHTPY3HBHBIE). Kitaccudukaiusi MarMaTuuecKix mopoz:

KUCIIble (TPaHUT), CpeAHUe (CUEHUT, AUOPHT), OCHOBHBIE (rab0po, 6a3abT), YITPOOCHOBHBIE (AYHHT,
KUMOEPIIUT), eN0YHbIe (He(h)eUHOBBII CHEHHT).

. [lermaTuTOBBIE, KOHTAKTOBO-METACOMATHYECKHE (CKAPHOBBIE) M THAPOTEPMANIbHEIE MPOIIECCHI.

MeCTOpO)KHeHI/ISI TTOJIEBBIX MCKOTIAEMBIX, CBA3aHHBIC C OTUMU ITPpOLECCaMU.

. DK30TCHHBIC TPOIIECCHI: BRIBETPUBAHUE U 0CAAKO00pa3oBaHue ((HU3UUECKOE, XUMUIECKOE U

6I/IOXI/IMI/I‘ICCKOC). MGCTOpO)KZ[eHI/Iﬂ IIOJIE3HBIX UCKOIIACMBIX.

. MeTamopduyeckue Mponecchl: KOHTaKTOBBIN W peTHOHANILHBIN MeTaMop(hu3M. MecToposkaeHus

IIOJIE3HBIX UCKOITIACMBIX.

. Texanueckue nporeccsl MUHEPanooOpa3oBaHusL.

. ITonstue 06 arnomepanuu. IIponecchl ANCCONMITMNA MUHEPAJIOB M METACOMATHIECKOTO 3aMEIICHHSI.
. IIponieccrl kpUcTaIIM3aLKUU IPU arJIOMEpaLyu.

. XapaKTepUCTUKA IJIaBHBIX U XapaKTEPHBIX arjlOMEPALMOHHBIX MUHEPAJIOB.

. [Taparene3nuc MuHepanos.

. OCHOBHBIE CBE/ICHHS O KPUCTAIM3ALUH BEIIECTBA.

. Kunetnueckue THITBI KpucTaljin3aluu.

. 3apoXIeHIe KPHCTAIIOB.

. OCHOBHBIE TEOPUH POCTa KPUCTAIIIOB.

. Kpucramnorpadus u MuHepanorus MeTa/uTypruuecKuix IJIaKOB H MIJIAMOB.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
YmeTs KOPPEKTHO BBIPAXAaTh U IIpuMepHbIii NepedeHb NPAKTHYECKHX PadoT
apryMEHTHPOBaHO 00OCHOBBIBATh OmnpeneneHre CUMMETPUH Ha MOJEIISX UI€AIbHBIX KPUCTAIIIOB
TMIOJIO’KEHHUS TIPEIMETHOH o0nacTu OmnpeneneHne BHEITHUX TPAHHBIX, pEOEPHBIX ¥ BEPIIMHHBIX (OPM B KpUCTAIIAX. Y CTAHOBKA
3HaHUs, JUATHOCTUPOBATH KPHCTAIUIOB U OTPEEICHNE KPUCTAIUIOrpaMIeCKNX CHMBOJIOB TPAHHBIX, PEOCPHBIX M BEPIINHHBIX
3((HeKTHBHOCTh METOIOB HCCIEIOBAHUS;, | (OopM
MPHUMEHSATH HOBBIE 3HaHUS B HAYYHO- W3ydenne cucteMaTHYECKON KOJUIEKIIMU MUHEPAIOB. ©OpMBI MPUPOIHBIX BBIICIEHUH MUHEPAIIOB
MPaKTUIECKON NEATENbHOCTH.
- OIPEAEHATh IIEMEHTBI CHMMETPHU U JlMarHocTH4YeCKHe CBOWCTBA MUHEPAIIOB
npocthie JOpMBI MHOTOTPAaHHHUKOB U UX | M3yueHue, onucanue GU3MYECKUX CBOMCTB, CTPYKTYPHO-TEKCTYPHBIX 0COOCHHOCTEH cpacTaHusl,
KOMOMHAIIMHU, CUMBOJIbI TPaHEH 1 OIpe/ieIeHe MHUHEPAIIOB, CIOCOOO0B MX MCIOJIb30BAHUS B YEPHOW METAJUTypPTUH U HApOJIHOM XO3sHCTBE
KJIaccu(UIMPOBATh KPUCTAILIBI;
- OIMCHIBATh CTPYKTYPBI KPUCTAIIIOB,
- ompeaeyATh PU3NYEeCKUe CBOWCTBA U
MOP(OJIOTHIO MHHEPAJIOB.
Braners HaBbIKAMH M MCTOAWKAMM OLICHKH U [Nepeuens Tem noMainHeld paboThl «I eonoruueckue Mporecch
WHCTPYMEHTaMU MPOBEACHUS OCHOBHBIE PHJIOTEHHBIE MTPOLIECCHl MUHEPATIO00Pa30BaHUS
MCCIIEI0BAHUI; HABBIKAMH JUATHOCTUKK | DK30r€HHBIC IIPOLECCHl MUHEPAI000pa30BaHus
KPHUCTaJJIOB, MUHEPAJIOB. TexHU9IecKkue Mpouecchl MUHEPAT000pa30BaHMs IIPH arJIOMEPaIiN
MunepanooOpa3oBaHHE B JOMEHHBIX IPOIECcax
MuHepanorus JOMEHHBIX [IUIAKOB, TApHHCAXa Ha (yTEepOBKE M MHUHEPAJILHBIX OTJIOKECHUH B
TpyOompoBogax
3Hatb OCHOBHbIE (PU3UKO-XUMHIECKNE CBOHCTBA IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy

KHJIKUX, Ta3000pa3HBIX MATEPHATIOB U
PEareHToB, UCIIOIb3YEMbIX B
MECTAJUTYPIrU4€CKUX MPOoIeccax u
arperarax;

. Bupl ra3000pa3HEIX MaTepHalioB, MPUMEHICMBIX B METAJLTyPTUH.
. Buzpl )xuxux MarepuaioB, IPUMEHSIEMBIX B METAJUTYPTUU.

. CTpoeHue u CBOICTBA YYT'YHOB.

. CTpoeHue 1 CBOMCTBA CTaJIEH.

. CxeMbI B3aMOICHCTBHS KHUIKOCTEH U ra30B B METAJUTypPIHU.

. IloHsITHE CTNIONIHOCTH KUJKON CPEbl.

. CkuMaeMble U HEC)KMMAEMBIE JKUKOCTH.

. IlonsiTrie nneanbHON KUIKOCTH.

. [loHsiTHE HPIOTOHOBCKOM YKUAKOCTH.

. JlJamuHapHOE ¥ TypOyJICHTHOE TBI)KCHUE.

. Kpurepuii Peitnonbaca.

. CTaninoHapHO€ U HECTAllMOHAPHOE TeUEHUE.

. TemniepatypHbIil pe>kUM B METAJTYPrUUECKHUX arperarax.

. [Ipeamer ra3zoBoi AMHAMUKH.

. AnnabatHoe TedeHue ra3os.

. YpaBHEeHHE HEPA3PHIBHOCTH ra30BOTO MOTOKA.

. CBsI3b CKOPOCTH 3BYKa C ra30JJMHAMHYECKUMU TapaMeTpaMu MOTOKaA.
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T'unpo- u aspoarHAMIKA
B METAJUTypPTHU
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18. TToHsTHE KPUTHUECKOM CKOPOCTH.

19. CBs3b KpUTHYECKUX HTAPaMETPOB aInadaTHOTO MOTOKA C MapaMeTpaMH TOPMOKEHUSL.
20. Ypasuenue Knaneiipona.

21. Ypasuenue beprymmm.

22. OcobeHHOCTH PabOTH MIIMHAPHIECKOTO COILIA.

23. OcobeHHOCTH PabOTHI KOHIMYECKOTO COILIA.

24. CtpoeHue J03BYKOBOU Ta30BOH CTPYH.

25. KorcTpykmus corura JlaBas.

26. PacuetHslit pexuM paboTsl corta JlaBays.

27. Pexxum paboThI coria Jlapaist ¢ HeIOpaCIInPEHUEM.

28. Pexxum padoThI coria JlaBais ¢ mepepaciimpeHueM.

29. CtpoeHue CBEpX3BYKOBOM T'a30BOM CTPYH.

30. ITonsTHEe UMITYIbCA TOTOKA.

31. CtpykTypa nepBHYHON peaKIIMOHHON 30HBI IPH Moaue KUCIOPOTHOTO AYThs CBEPXY.
32. CtpyKTypa NEPBUUHON peaKLIMOHHON 30HBI IPH M01a4e KUCIOPOIHOIO AYThsl CHU3Y.
33. CtpyKTypa BTOPUYHOH pEaKINOHHOM 30HbI IIPH 101aue KUCIOPOJHOTO AYThs CBEPXY.
34. CtpykTypa BTOPpUIHON PEAKIIMOHHOM 30HBI IPU NOJa4€ KUCIOPOIHOTO AYyThsl CHU3Y.
35. CtpykTypa peakIIHOHHOH 30HBI TIPU IOAa4Ye TyThs COOKY.

36. Kpurepuit Apxumena.

37. IloTepu sHEpPTUHU NPH JBMKEHUH KUIKOCTH U rasa.

38. OcobeHHOCTH IBUKEHUS ra3a B CIIOE.

39. OcoOeHHOCTH MOJEITUPOBAHHUSI IBUKEHUS KUIKOCTEHN 1 ra3oB.

40. ITpubmmkxeHHoe 1MoJ001e U MOJEITHPOBAHUE.

YMmerh

MHTEPIPETHPOBATh HHPOPMALHIO O
THAPOTra30IMHAMUUYECKHUX YCIOBUSIX B
paboyem mpocTpaHCTBE
METaJUTYPrU4eCKUX arperaTos;

IIepedeHb TEM NPAKTUYECKUX 3aHITUH

1. l'a3oauHaMuuecKue mapaMeTphl JO3BYKOBOM Ta30BOM CTPYH MPHU UCTEUSHUH ra3a yepes
CYXHBAIOIIEeCs WIH IITHHIPUIECKOE COIUIO B Ta30BYIO CPey € 3aJaHHBIMU JIaBICHUEM U
TEMIIEPATYPOHL.

2. ['a30MHaMHUYeCcKHe TTapaMeTpbl CBEPX3BYKOBO Ia30BOM CTPYH IPH UCTEUEHUHU Ta3a yepes3 COIUIo
JlaBasisi, pabOTAOIIETO B pacyeTHOM PEXHMME, B Ta30BYIO CPEAY C 3alaHHBIMU JJaBJICHUEM U
TEMIIEPATYPOHL.

3. Onpezenenre pa3MepoB M YHCIIA IIMHAPHYECKUX COTIEN /ISl OAa4y MHEPTHBIX Ta30B C 331aHHOM
yIeJIbHOM MHTEHCUBHOCTBIO CHU3Y B CTAJICIUIaBUIIbHYIO BaHHY U3BECTHON BMECTHMOCTH NIPH Pa3IHMUHbIX
napameTpax AdyThs B LIEXOBOM MaruCTpaH.

4. Ompenenenve TITyONHBI IPOHUKHOBEHUS B METAJIT KUCITIOPOIHOMN CTPYH, HCTEKaroIer 13 cornia JlaBass
(ypMBI TS TIO/Ia9H TYTHSI CBEPXY C 3aJaHHOH y/eIIbHON HHTEHCHBHOCTBIO TPH paboTe COIIa B pacyeTHOM
pexume.

5. N'azoanHaAMHUYECKHEe TapaMeTPhI CBEPX3BYKOBOM Ia30BOi CTPYH IIPH UCTEUCHNH ra3a Yepe3 COIIo
JlaBans, paboTaloOIIero B HEPACUETHOM PEKUME.

6. OnpezieneHre pa3MepoB u yKcia coren JlaBasst KucaopoHol (hypMBbI JIst IOIA4U TyThsl CBEPXY C




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

3aJIaHHOM yaem,Hoﬁ HMHTCHCUBHOCTBHIO B CTAJICTIJIABUJIbHYIO BAHHY HU3BECTHOM BMECTUMOCTH npu
Pa3JIMYHbIX MapaMeTpax AyTbs B LIEXOBOM MarucTpaJiu.

Bnagets

HaBBIKAMHU TEOPETHYECKOTO U
SKCIIEPUMEHTAIBHOTO UCIIOIh30BAHUS
3aKOHOMEPHOCTEN IBUKEHUS )KUIIKOCTEHN
1 Ta30B

[lepedeHb TEM NPAKTUYECKUX 3aHITUH

1. T'a3ommHAMHYeCKHe TTapaMeTpHl T03BYKOBOI Ira30BO# CTPYH IPH NCTEUCHNUH Ta3a depe3
CY’KMBAIOIIEECs MM HUIHHAPHIECKOE COILIO B Ta30BYIO CPEY € 3alaHHBIMU JIaBIICHUEM U
TEeMIIEPaTypOu.

2. 'a30MHaMu4ecKe mapaMeTpbl CBEPX3BYKOBOM I'a30BOM CTPYH NPU CTEUEHHUH T'a3a yepes3 COILIo
JlaBanst, pabOTAIOIIETO B PACUETHOM PEKHME, B FA30BYIO Cpelly C 3aJaHHBIMU JJABICHUEM U
TEMIIEPATYpPOH.

3. OnpeneneHue pa3MepoB U YKCIa MUIMHAPUYECKUX COIEN I T0Ja4y HHEPTHBIX Ta30B C 3aAaHHON
yI[CJ'IbHOﬁ HMHTCHCUBHOCTBIO CHU3Y B CTAJICIIJIaBUJIbHYIO BaHHY HU3BECTHON BMECTUMOCTH IpH pa3INnIHbIX
rapaMeTpax AyThs B [IEXOBOH MarkCTPay.

4. OnpeneneHre rTyONHBI TPOHUKHOBEHMS B METAILT KHCJIOPOJHON CTPYH, UCTEKaroIei n3 coruta JlaBass
(ypMBI VTS TIOJa9H TYThsI CBEPXY C 3aaHHOH y/EIbHOM MHTEHCHBHOCTBIO TIPH paboTe COIUIa B PACICTHOM
peKHMe.

5. 'a30aMHaMuYecKue mapaMeTpbl CBEPX3BYKOBOM Ia30BOH CTPYH IPH NCTEYEHHUH Ta3a Yepe3 COIIo
JlaBasisi, pabOTArOIIETO B HEPACUETHOM PEXUME.

6. OnpeneneHue pa3MepoB U Yucia coren JlaBais KUCIOpoHOH GypMBI Ui oAU AyThs CBEPXY C
3aI[aHHOI71 yaeHLHOﬁ HMHTCHCUBHOCTBHIO B CTAJICTIJIABUJIbHYIO BAHHY HW3BECTHON BMECTUMOCTH npu
Ppa3IuyHBIX IapaMeTpax AyThbs B IEXOBON MaruCTpaJlu.

3HaTh

TEXHOJIOTHIO NPOLIECCA CTIEKaHUA U
OKOMKOBaHMS MEJIKUX Py U TOHKHX
KOHIIEHTPATOB;

METO/1bl KOHTPOJISI TEXHOJIOT Ui
IIPOLIECCOB OKYCKOBaHUS MEJIKUX PYA U
TOHKUX KOHLIEHTPATOB;

COBPEMEHHBIE METOJIbl OKYCKOBaHUSA
MEJKUX PYJ U TOHKUX KOHLIEHTPATOB;
METOJUKY UCCIIEOBAHUA IIPOLIECCOB
OKYCKOBAaHMsI MEJIIKUX PyJ U TOHKHX
KOHLEHTPaTOB

IIpuMepHbIE TEOPETUUIESCKUE BOIIPOCHI

YkazaTh KOHTPOJIUPYEMbIE TapaMETPhI arfIoOMepaluoOHHOTO Tporiecca. OOBICHUTH HEOOXO0UMOCTh
KOHTPOJISL.

CoCTaBUTh TEXHOJIOTHYECKYIO MOCIIEI0BATEIBHOCTD MOATOTOBKHY KEJIC3HBIX PY K JOMCHHOM IIIaBKe.
TexHOJOTHsI TPOU3BOICTBA THOPHUIHOTO arjioMepara.

Omnpeenuts AeiCTBUSI, KOTOPHIMHU HEOOXOIUMO U3MEHUTH TEXHOJIOTHYECKHI MPOIIECC MPOU3BOICTBA
arJoMepara py BBOJIE B arJIOMINXTY KOMIOHEHTOB, COJIEPIKAIINX THTPOCKOMYECKYIO BIAry.
OmnpeaenuTs HAPYIICHUS B TEXHOJIOTHH TIPOU3BO/ICTBA arioMepaTa IPH MOSBJICHHH B HEM
HEYCBOMBIIEHCS U3BECTH.

OnpenenanTs U3MEHEHUS B TEXHOJIOTUIECKOH [IEMOYKE MPOU3BOJICTBA arJioMepaTa pH IMOBBIIICHUN JTOJTU
TOHKHX KOHIICHTPATOB B arJIOMEPallMOHHON IIUXTE.

Kakvie u3MeHEeHHUs B TEXHOJIOTHIECKO [IEMOYKE MPOU3BOICTRBA arjioMepaTa HeoOXO0IUMO OCYIIECTBUTE
JUTSL BHEJIPDEHHsI TTpOIiecca TepMOOOPaOOTKH.

Teopus u TexHOIOTUA
OKYCKOBaHUS KeJIE3HbIX

pya




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Ymers BBITNIOJIHATH pacyeThl COCTaBa INUXTOBBIX IIpumepHbIe IPAKTUIECKUE 3a1aHHs
MaTepHaoB; BBINONMHUTE OLEHKY  KeJe3HOM pyaAbl cocTaBa, %. YCTaHOBUTb MHUHEPAJIOTHUECKUI TUI PYII.
TIPOBOIUTH HEOOXOMMMBIE HccaenoBanus | Llepecuntars cocras Ha 100 %.
MPOLIECCOB OKYCKOBAaHHS MEKHUX PYA U
TOHKHX KOHIICHTPAaTOB;
— TOAJCP)KMBATH 3aJaHHBIC 3HAYCHHSA .
TEXHOIOTHHUECKUX T[APAMETPOB Fe FeO Mn | P S SiO; AlLO; | CaO | MgO | IL.n.m.
34,20 43,86 |116 | 003 |0,034 |6,88 2,59 2,96 | 8,92 31,31
50,40 0,50 | 0,12 | 0,07 | 0,018 | 13.60 | 2.90 040 |0.11 0,50
Kenesopynnas cmech B cooTHouieHuH 40 : 60 cocTout U3 pyn, coaepxaiiux coorserctseHHo 0,08 u
0,3% P,0s. Onpenenuts CpeTHEB3BEIICHHOE coliepKaHue pocdopa B pyTHOH CMeCH.
B kxaxom m3 okcumoB mapranmna Mn,Os, MNO,, Mn;O, 1 MnO copepsxutcst HanOosbIiee ¥ HaMeHBIIIee
KOJIMYECTBO KUCIOPOAa (B KT).
B ceipom cunepure conepxxkurcs 34% Fe . OnpenenuTs coaepkaHue xesne3a B 000X KEHHON py/e.
3amacel MecTopoxaeHuss 1 miH T xkene3Ho pyasl. Con. skenesa B pyae 34 %, B uyryne 94 %
,JIOTepH pyas! Ipu 100b1de 8 % . CKOJBKO UyTyHa MOXKHO BBIIUIABUTH U3 3TOH PYABIL.
B xenesnoit pyne coumepxurcst 12% FeO u 70% Fe,O; KakoBo obuiee copepikanue xenesa B
3TOH pyze.
Bragers METOAMKOH Mpoliecca NOATOTOBKU IIpumMepHbIe MpaKTHYECKHE 3aTaHUST

LIUXTOBBIX MAaTEPUAIOB K OKYCKOBaHHUIO;
HaBBIKaMU IIPOIIECcCa OKYCKOBaHUSA
MEJIKMX Pyl U TOHKHX KOHLIEHTPATOB;
METOJaMH OLICHKH KadyecTBa
OKYCKOBAaHHOTO CBIPBS;

METOJIMKOM MCCIIEOBAHUS MTPOLIECCOB
OKYCKOBaHUS

CpaBHI/ITb TEXHOJIOT'MYECKHUEC ICTIOYKHU MPOU3BOJACTBA arjioMmepara 1o rnpeCcTaBJICHHbBIM CXEMaM.
OOBSICHUTD pas3jin4yung B TEXHOJIOTUAX
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CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU IIPOrpamMMBbl
1 (axnacrsime Mad,
3HaTh OCHOBHBIE METO/IbI MCCIICAOBAHU, Ilepeuens meopemuueckux 60npoCcos K 3auemy: BrimaBka cranu B
HCIIONIb3yEMBIE TIPH BBIILIABKE CTajId B Mertobl Hccae10BaHUN KOHBEPTEPHBIX IIPOLIECCOB! KOHBEpPTEpax
KUCJIOPOJHBIX KOHBEpTEpax - 1a00paTOpHBIE;
- MMOJYTIPOMBIIIJICHHBIC,
- IPOMBIIIIJICHHBIC
YmeTsb BBIOMPATh METO/IbI UCTIBITAaHHH; Ilpaxmuueckue 3a0anusa:
aHaJIM3MpPOBATh U 00pabaTHIBATh OmnucaTh METO/IBI ONIpE/IeNICHIS MToKa3aTeIe KOHBepTepHOH IIaBKU:
pe3yNbTaThl UCCIIEIOBAHUIN U U3MEPEHUN | - pacyeTHBIN (METOI MAaTEMATHUECKOTO MOJICTTMPOBAHMS);
- MeTOJT PU3MIECKOrO MOJICITUPOBAHHSI.
Bnagets IIPAKTUYECKUMHU HAaBbIKAMU NIPOBEICHUS | 3adanus Ha peuwienue 3a0ay u3z npoheccuonanvuoi ooaacmu, KOMHIEKCHble 3A0aHUA:
MCIIBITAHUH 10 ONPEICTICHUIO OCHOBHBIX | [IpOIeMOHCTPUPOBATH HABBIKY B OIPEACICHHUH OCHOBHBIX ITOKa3aTesieil KOHBEPTEPHOH MJIaBKH,
3HAYUMBIX MAPaMETPOB KOHBEPTEPHOU MPETI0KUTH MEPOIIPUSTHS 110 MOBBINICHUIO BHIX0/Ia TOJHOI0 METAJIA B KUCIOPOAHO-KOHBEPTEPHOI
[UIABKHU U IPUMEHEHUSI METOJIOB IUIABKE
TOBEIIIEHUS 3D PEKTHUBHOCTH
CTaJICIUIABUIIBHBIX MPOIECCOB
3HaTh OCHOBHbIE OTIPEJICIICHUS U TIOHSTHUS KoHTpobHBIE BOIIPOCH IS TPOBEICHMUS TEKYIIEr0 KOHTPOJIS K HTOTOBO# KosmieBast 06paboTka

TCOPUU INIAHUPOBAHUS U OpTaHU3alluA
(I)I/ISI/I‘IGCKOFO OKCIICPUMCEHTA

aTTeCTall B (1)0pMe 3a4€Ta C OHGHKOP‘I

11. O6opynoBaHue arperara «KOBII-IICYbY.

12. Texnonorust 00pabOTKH CTAIM HA arperate «KOBII-TIEYbY.

1
1
1
1
1
1
1

3. YcTpo#cTBO 1 pHHII paboTsl BakyymaTopa DH.

4. YctpoiicTBO U mpuHIUT paboThl BakyymaTopa RH.

5. YcrpoiicTBo arperara JIOBOAKH CTaJIu.

6. TexHosorus KoBIeBO# 00paboTku ctamu Ha AJ[C.

7. OcobeHHOCTH KOBIIEBOI 00pabOTKH 0COOOHN3KOYTIEPOIHCTON CTAIIH.

8. OcobeHHoCTH KOBIIEBOH 00pabOTKH 0COOOHU3KOCEPHUCTON TpYOHOH cTany.
9. CriocoObI KOBIIEBOH 00pabOTKM CTa, PeIlaeMble 3a/1a4H.

20. TexHoJIOrUs KOBIIEBOI O6pa6OTKI/I CTaJid B TPOLECCE BBIITYCKA U3 KUCIOPOJAHOI'O

KOHBepTepa.

CcTalii




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU POTPaMMEI
21. TexHonorus KOBIIEBOH 00pabOTKH CTaH B IIPOLECCE BHITYCKa U3 COBPEMEHHOM
JIyTOBOM CTaJIeIJIaBUJIBHOU NIE€YN.
Ymers npuoOpeTaTh 3HaHUS B 00nacTu
TUTAaHWPOBAHUS M OpPTraHU3aluN
(pU3MYECKOTO HKCIIEPUMEHTA U
CTATHCTHYCCKOMH 06DAGOTKH 6ro [IpakTrdeckue 3aHATHI HA IMUATATOpe-TPEHAXKEPE
p «Cranesap arperara «koBm-niedb» JCIIL ITAO « MMKn»».
pe3yIbpTaTOB;
(hopMyIHpOBATH ETH U 3a/1a4H
SKCIIEPUMECHTAIBHBIX HCCIICI0BAHNI
CTPYKTYPHI U CBOWCTB HAHOMAaTEPHAIIOB
Bnanets po¢eCCHOHATBHBIM S3BIKOM [prMeprI KOHTPOIIHHBIX 3319
MPEIMETHOW 00IacTH 3HAHUS; 4. OnpenemTh pacXo HEHTPAIFHOTO Ta3a — aproHa, BAyBAaeMOTO B METaJUI, BEIIUIABIICHHBIH B KUCIIOPOIHOM
MaTeMaTHYECKUM aIlapaToM TeOPUH KOHBEpTepe W HAXOILIINICS B CTANICPa3TBOYHOM KOBIIIE, TS CHIDKEHHUS CollepkaHms Bozopoza ¢ 6 o 1,5 ppm.
TUTAHUPOBAHUS U OpTraHU3aIuU 5. OnpeneniTh 0CTaTOYHOE COZIepKaHke paCTBOPEHHOTO BojIopoaa B ctaim Mapku 30XH3 A, ecru aBneHvie B
(hU3MYECKOTO HKCIIEPUMEHTA U ra3oBoi (aze KaMepsbl IMPKYJSILHMOHHOTO BakyyMaTopa cocrasisieT 0,8 MM pr. 1. Heocraronye naHHbIe IPHHSTH
CTaTHCTHYECKOI 00paboTKu ero CaMOCTOSITENBHO.
pe3yIbTaToOB 6. OrpenenuTs pacxoyl M3BECTH MPH HABEACHHUH «OeJIoroy IIaka Ha arperate «KOBII-TIeYb) JUIs IPOBEICHUS
necynbhyparmu Metauia Maccoii 370 T, B KoTopoM 110 00padoTku conepxaiock 0,012 % cepsi, a riocre Hee — 0,005
%; Macca IIiIaKa B KOBITIE 10 00paloTKu paBHa 6,5 T. HeocTaronie raHAbIe PHHSATH CAMOCTOSITEIIHHO.
3HaTh OCHOBHbIE CBOWCTBA COBPEMEHHBIX . . [TpousBoxacTBEeHHAs —
Marepuan TeopeTHYECKHUX 3aHITHI 10 00IIeH XapaKTePUCTHKE METAILTYPIHYECKOTO IIPEIIPHUSTHS
KOHCTPYKLMOHHBIX MaTepHaIoB U . . TpeAUIUIOMHAS
TTOJTHOTO IMKJIA ¥ MIPEIIPUSATHIA METH3HOHM OTpaciu
00J1aCTH WX TPUMEHEHHS MPaKTHKa
YMmers BECTH HaunboJiee panvoHaIbHBIM .
. CocTaBisITh ¥ UCATh OTYET 110 Y4eOHOI! - MPaKTHKE MO MOJIyYSHHUIO IEPBUYHBIX PO(ECCHOHATBHBIX
Ccroco0OM TTOUCK HAYYHO-TEXHUIECKOM . . .
YMEHUH U HABBIKOB, B TOM YHCJIC ICPBUYHBIX YMCHHI U HABBIKOB HAYYHO-MCCIICIOBATEIHCKOM
JUTEPaTypHl B 00IACTH METAJUTYPTHU;
JeSITeTbHOCTH:
MPaBUIBHO (JIOTHYHO) 00OCHOBBIBATH N
O6mas xapakrepuctuka [IAO « MMK», ero Ha3HaUeHHE B HAPOJHOM XO3SIICTBE CTPAHBI, BEIITyCKacMast
MPUMEHEHHE KOHCTPYKITHOHHBIX
npoxaykius. OCHOBHBIE TeXa, TPAHCTIOPTHPOBKa MeTauia. OpraHu3alioOHHAS CTPYKTYpa YIPaBICHHUS
MaTepHaJiOB Ha OMPEHCICHHBIX 3Talax
3aBogoM. PaboTa 1o SKOHOMIH MaTepHajIoB, JHEPTOPECYPCOB.
HUCTOPUIECKOTO pa3BUTHsI 00IIecTBa
Brnanets MPaKTHIECKAMHU HaBBHIKAMH
CaMOCTOSATENILHOM pa3pabOTKH 1 [Tpuemamu MOATOTOBKU K TEOPETHUECKHUM 3aHSATHSM I10 OOIIEH XapaKTePUCTUKH METAJUTyPrHYECKOT0
UCIIONIb30BaHMs HAyYHO-TEXHUUECKOit MPEANPUATHS TIOJIHOTO UKIIA ¥ NPEANPUSITUNA METH3HOW OTPacin
JIMTEpaTyphl B 00JIaCTH METALTYPI U
ITK-3 roToBHOCTBIO HCHOJIb30BATH (PU3MKO-MATEeMATHYECKUIi annapaT JJisl penieHus 3a/1a4, BOSHUKAIIUX B Xo/ie NpodeccHoHAIBHOIl 1esiTeJIbHOCTH
3HaTh - OCHOBHBIE TTOJIOKEHUsI TEOPUH IIPEACITIOB Bonpocs! 111 caMonpoBEpPKHU M CAMONOATOTOBKH K YCTHOMY OIIPOCY Maremaruka

1 HETIPEPBIBHBIX (PYHKIIUA,

- OCHOBHBIE TeOpeMBI () pepeHInaIbHO-

Paznen 1.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

IO ¥ UHTETPAJIBHOTO UCYHUCIICHUS (HYHK-
IMH OZTHOH M HECKOJIKUX TIEPEMEHHBIX,
MeToAB! Tu(PepeHITHaTHEHOTO
WCUHCIICHUS NCCIEeN0BaHUS (QYHKINH,

- OCHOBHBIC THIIBI OOBIKHOBEHHBIX
muddepeHInaTbHBIX YpaBHEHUH 1
METO/IBI MIX PELICHUS,

- OCHOBHBIE TTOHATHS TEOPUHU
BEPOSTHOCTEN U MAaTEMAaTUYECKON
CTaTUCTHUKHU

Chopmynupyiite onpesienenne npeaena GyHKUMHE B TOUKE IPH X — X, 110 ['eline (Ha «i3bike

HocCJei0BaTeIbHOCTEN), Mo Komm (Ha «i3bIke & — O »), IPU X —> +00, OTHOCTOPOHHETO Tpefeia, B
YeM 3aKJII04aeTCsl €r0 TeOMETPUUYECKUH CMBICIT?
Kakast ¢pyHKuus HasbiBaeTCsk OECKOHEUHO MANIOH IIPH X — 400 M IIPU x — x,? Chopmynupyiite

OCHOBHEBIE TEOPEMBI 0 OECKOHEYHO MAaJbIX (DYHKIIHAX.
Kakast QpyHkuus Ha3biBaeTCst GECKOHEUHO OOJIBION IPH X —> +00 M IPH x —» x,?

KakoBa cBs13p MeX1y OECKOHEYHO OOJBIINMH U OECKOHEYHO MABIMU (QYHKITUSIME?
ChopmynupyiiTe 0OCHOBHBIE TEOPEMBI O IIpeeIax.

[lycts nauel nBe Gynkunn & 1 f € OECKOHEUHO MaJIble TIPU X —» Xo" Bammmire B Bie

NpeNeNbHBIX PABEHCTB MPEIIOKCHHS:
a) pyHKIMM (& U f € OIHOIO MOPAJKA MAIOCTH U SKBUBAJICHTHBIE;

0) g;((: - OeCKOHEYHO Manas QyHKIIHs 00Jiee BBICOKOTO MOPSIKa MaIOCTH, YeM  f ((:;

B) @& - GeckoHeyHo Manas QyHKIHMA Gollee HU3KOTO MOPAKA MalOCTH, 4eM  f & . Tlpusesure

Ha BCE CJIy4au MPUMEpHI.
3anuimure NepBBIi 3aMeyaTeIbHbIHN Npe/iell, BTOPOil 3aMedaTenbHbIH mpees.
CoopmynupyiiTe onpeaeseHie HePpepbIBHOM (YHKIMU B TOYKE, Ha OTPE3Ke.
Touku pa3pbiBa GYHKIMU U UX KJIaCCUPHUKALIUL.
OCHOBHBIE TEOPEMBI O HETPEPHIBHBIX (PYHKIUAX.
CpoiicTBa (pyHKINI, HEPEPHIBHBIX HA OTPE3Ke.

Paznen 2.

Cdhopmynupyiite onpeneneHre Npon3BoaHoH GyHKIm. KakoB ee MexaHHYECKUH U
TeOMETPUYECKUI cMbICT?

3anmumure ypaBHEHHUs KacaTeIbHON N HOpMalH K TpaduKy QyHKIHH.

Maiite onpenenenue GpyHkmu, nuddepeHunpyeMoii B TouKe; Ha HHTEpBaje?

Kaxkoii kiace ¢pyHKIMI MIMpe: HENPEePhIBHBIX B TOYKe WK quddepeHnnpyeMbIx B TOit ke Touke?
[TpuBenute yTBepKaeHNE, 0OOCHOBBIBAIOLIEE BAll OTBET, @ TAKXKE MPUMEPBI (QYHKIMH, HENPEPHIBHBIX,
HO He TU(PEepPEeHIIPYEMBIX B TOUKE .

BriBeaute popMyITBI IPOM3BOIHBIX CYMMBI, IPOM3BEIEHHS, YACTHOTO ABYX (DyHKIIHHA.

Brisenute hopmyny nuddeperunpoBanus cinoxuaoi GyHknum. [IpuBeanTe npuMepsl.

Cdhopmynupyiite TeopeMy 0 TPOU3BOTHON 00paTHOHN (PyHKITUH.

OmmmmTe npaBuiIo Jorapupmuueckoro qupdpepenunposanust. JuddepeHnupoBanne cTeneHHo-
TIOKa3aTeIbHOU (QYHKIHH.

Kak nudpdepennupyrorcst HesBHble GpyHkunu? [IpuBeaure npumMepsl.

B 4em cocrout criocob napaMeTpuyeckoro 3anaHus GyHKIUHN 1 ypaBHeHui tuHuid? [IpuBenute
TIPUMEPEI.

Kak HaxoauTcs mepBast mpon3BoiHAs (PYHKITHH, 3aJaHHBIX TAPAMETPUIECKH?




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

Yro HazpiBaeTcs auddepennuaiom GyHkuun? 3anumuTe GopMyiy s NPUMEHEHUS
i depeHnnana K puOIMKEHHBIM BEIYHCICHHUSIM.

Kaxk Beipaxkaercs muddepenmman QyHKINH depe3 ee MPOU3BOIHYI0?

KakoB reomerpudeckuii cMpic auddeperuana GyHKmm?

[lepeuncaure OCHOBHEIE CBOWCTBA nuddepeHnuana GyHKIUA. B gem cocTonTt cCBOWCTBO
WHBapHUaHTHOCTH GOpMEI tuddepeHmana QyHKImm?

Uto Ha3BIBAETCS MPOU3BOAHOM N-T0 Mopsiaka GyHKIHNA?

Kak HaxoaaTCs MpOU3BOIHBIE BEICIINX MOPSAKOB OT (DYHKIUIA, 3a1aHHBIX sIBHO? HesBHO?

KakoB MexaHU4eCKHI1 CMBICI BTOPO# MPOU3BOTHOM?

Kak HaxoauTcs BTOpas mpon3BoAHas (yHKLUH, 3aJlaHHBIX TapaMeTPUIECKH?

Coopmynupyiite npaBuia Jlonuras.

Paznen 3.
Coopmynupyiite Teopemsl o quddepenunpyemsix pynkuusx (Poss, Ko, Jlarpanka).
Ormpexenenne GyHKUUH, HeYObIBaronIeil (HEBO3pacTaroLeil) Ha IIPOMEKYTKE.

CoopmynupyiiTe HeOOXOIMMBIE U JOCTATOYHBIE YCIOBUS BO3PACTAHUS U YOBIBAaHUS (DYHKIIHH.

OmnpeneneHne MUHAIMYMa U MakCUMyMa (YHKIIHH.

CoopmynupyiiTe HeOOXOANMBIE U JOCTATOYHBIE YCIOBHUS CYIIECTBOBAHHS 3KCTPEMyMa.

HanGomnbiree n HanMeHbIee 3HaUeHNS QYHKIIMN HA OTPE3KE.

Omnpeenenue BHITYKIJION (BOTHYTOH) QYHKIIMU HA MHTEPBaJe, TOUKH Nepernoa.

CdopmynupyiiTe 10CTaTOUHbIE YCIOBUS BBITYKIOCTH (BOTHYTOCTH) rpaduka (GyHKIHH,
JOCTaTOYHOE YCIOBHE CYIIECTBOBAaHHE TOUEK Neperuoa.

Omnpenenenne acCUMITOTHI rpauka QYHKIIMU

HaxoxeHne BepTHKaJIbHBIX, HAKIIOHHBIX, TOPH30HTAIBHBIX aCHMIITOT.

MosxeT J1 TouKa neperuda JaBax bl AupdepeHurupyeMoil GyHKINN 0JHOBPEMEHHO ObITh TOUKON

3KcTpemyma?

MoseT 71 TIpH IIepexo/ie 4Yepe3 TOUKY MaKCUMyMa (YHKIMHU BBITYKJIOCTh I'pa(ika CMEHHUTHCS

BOTHYTOCTBIO?
[TpuBenure npumMep GYyHKIMK, UMEOLIEH 1Ba MUHIMYMa U HA OZHOTO MakCUMyMa.
[TpuBenure npumMep GYHKIMN, UMEIOLIEH OAWH MUHUMYM H OJIMH MaKCUMYM.

Moxer 1mm GHI/IHCTBCHHHﬁ MakCuMyM q)yHKIII/II/I OBITH MEHBIIIE €€ CIANUHCTBCHHOT'O MI/IHI/IMyMa?

[IpuBenure npumep GyHKINH, IMEIOIIEH 1BE TOPU30HTAIBHBIE ACHMIITOTEHI.
Mosxet nu rpaduK QYHKIIUH UMETh JBE TOPHU30HTAIBHBIE M OJHY HAKJIOHHYIO aCUMIITOTY?

Pasznen 4.
Jaiite onpenenenue nepsooOpasHoit pyHKIUM.

YKaXuTe reOMeTPUIEeCKUH CMBICII COBOKYITHOCTH IEepBOOOPa3HBIX (GyHKINHU. UTO Ha3bIBaETCS

HEONPECACIICHHBIM I/IHTerpaIIOM?
HOBTOpI/ITC Ta6nnuy OCHOBHBIX UHTCTPAJIOB, 3aITUIIIUTC e€.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa
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Jokaxxnute nmpocreiiiine cBOMCTBA HEONPEIEIEHHOTO UHTErpaa.

Kakue MeTobl OTHOCATCA K METOJIaM HEMOCPEICTBEHHOTO HHTETPUPOBAHMUS.

3anummure GopMyiTy 3aMEHBI IEPEMEHHOM B HEONIPEIECICHHOM HHTETpalle.

BeiBeaute hopMyiTy HHTETPHPOBAHMS 110 YACTSIM, HCIIONB3YSI MPABIIIO HAXOXKICHUS
muddepernrana Ipou3BeIeHU IBYX QYHKINH. YKaXUTe TUIB GYHKINH, HHTETPUPOBAHIE KOTOPHIX
LeNeco00pa3Ho MPOBOANTH ITUM METOIOM.

Wznoxute MeTOIbI MHTETPUPOBAHUS MIPOCTEUIINX pallHOHATBHBIX Apobeii: 1-ro, 2-ro u 3-ro
THIIOB.

CoopmynupyiiTe TeopeMy 0 pa3iioKeHUH MHOTOUJICHa Ha TIPOCTEHIINE MHOKUTEIH (JIMHEIHbIC 1
HENPUBOJIUMBIE KBaJpaTH4HbIe). 35105KuTe MPaBUIIO pa3iIoKeHUs PaBIIIBHON pallioHAIEHON ApoOu Ha
MIpocTetIne APoOH B CIIydae MPOCTHIX JEHCTBUTENBHBIX KOPHEH 3HaMEHaTeIIs.

W3noxxute npaBuiIo pasyioxKeHUs IPaBUIIbHOM pallMoOHaIbHOM APOOU Ha MPOCTEHIIne ApodH B
cjiy4dae I[eﬁCTBHTeHLHI;IX KpaTHBIX KOpHeﬁ 3HaAaMCHAaTCJIA.

W3noxute mpaBuio pa3ioskeHUs IPABHIBHOMN pallMOHaIbHOU APOOH HA MPOCTEHIITIE APOOH ISt
Clly4asi, KOTrJla Cpeli KOpHEH 3HAMEHATENsI UMEIOTCS Tapbl IPOCTBIX WIIN KPATHBIX KOMIIJIEKCHO-
COIPSKEHHBIX KOPHEIL.

W3noxure METONBI HHTETPUPOBAHUS TPUTOHOMETPHYECKHUX BBIPAKEHHN.

Kakne crioco0b1 parMoHaIu3aiy IpeiaraloTes Ipyu HHTErPHPOBAHUN HPPAIMOHAIBHBIX
BBIPAKEHUI?

Jaiite onpeaeneHne ONpeaesIeHHOI0 HHTeTrpaa U yKaKUTE ero FTeOMeTPUIeCKUil 1 MEXaHHIeCKUit
CMBICIL.

Ilycts Kak 310 ucTronkoBath reoMeTpuuecku?

BcnomMHuTE OCHOBHBIE CBOWMCTBA OIPEEICHHOTO UHTErpasa:

IIOCTOSIHHBINI MHOKUTENb MOXHO BBIHOCUTH 32 3HAK OIPECIIEHHOIO UHTErpaa;

OIIpEeEIIeHHbBIA HHTETPa OT CYMMBI HECKOJILKMX (PYHKIMI paBeH cyMMe OIIpeeTICHHBIX
HMHTETPAOB CIIAaraeMblX;

TeopeMy 00 OLICHKE ONPEAEICHHOTO HHTETPaa;

TEOpPEMY O CPEIHEM JUIA ONPEAEIEHHOI0 HHTErpasa i OTMETbTE €€ T€OMETPUYECKHI CMBICIT;

OIIpEeEIICHHBIA HHTETPa] B CHMMETPUYHBIX (OTHOCHTENIHHO HYJIS) Mpeesiax OT YeTHOH 1 HeUeTHOH
GbyHKIMA.

Brisenute popmymy HetoToHa-JIeifiOHMIA A1 BRIYHUCICHNS ONPEASIEHHOTO HHTETpaja.

3anummte GOPMYITBI BEIYUCIICHHS ONPEAEIEHHOTO HHTErpala ¢ IIOMOIIBIO 3aMEHBI IEPEMEHHOH 1
10 YacTsIM.

Maiite onpeaenenne HeCOOCTBEHHOTO HHTETpajia MEPBOTO poja (MHTErpana, y KOToporo OJIuH UiIH
o0a mperena HHTErpUPOBaHUS OecKOHEeUHbI). Kakne HHTerpaisl Ha3bIBAIOTCS CXOSMIINMHUCS, a KAKHe -
pacxonsamumucs? [pusenure npumepsl

20. [MaiiTe onpeaesneHe HeCOOCTBEHHOTO HHTETpaia BTOPOTro poja (MHTEerpall OT HeOrpaHUUECHHOM
¢ynkiun). Kakue Bbl 3HaeTe NPU3HAKK JOKA3aTEILCTBA CXOUMOCTH HECOOCTBEHHBIX HHTETPasIOB?
[TpuBeauTe NpUMEpBHIL.
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ITnanupyemsle pe3yabTaThl 00ydeHUs
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Samumure GopMyity Uit BRIYMCICHUS IO KPUBOJIMHEWHOH Tpaneuny 11t ocu OX U U1 ocH
Oy.

Kak m3menuTes sta ¢popmysna, eciu purypa OyIer orpaHHueHa CBEpPXY M CHHA3Y — IpadUKaMu
GbyHKIHN

, a 0 OOKaM — IPSIMBIMH X = a, x = .

3amummure GopMyity Ui BBIYUCICHUS IUIOMAAN KPUBOJIMHEHHOTO CEKTOPA, OTPAaHNYEHHOTO
KpUBOH, 3a1aHHOH B MOJISIPHOM cHCTEME KOOPAMUHAT.

Sanmumure GopMyity Uit BRIYUCICHUS [UIMHBI YT KPUBOH, 3a1aHHOI ypaBHEHHEM:

B ICKapTOBOW CHCTEME KOOPJIMHAT;

B IIOJIAPHOM CUCTEME;

€CIIM KpHBas 3aJlaHa IapaMeTpHUYeCcKu.

Sanuiure GopMyITy JUIS BEIYUCICHHS 00beMa Telia BpaieHus BOKpyr ocu Ox (wu OY)

Paznen 5.
Uro Ha3bIBaeTCs 00JIACTHIO OpeeNieHHs] PYHKINHU n nepeMeHHbIX? UTo Ha3bIBaeTcs rpadukom
(yHKIHU IBYX IEPEMEHHBIX ?

Maiite onpeneneHue JnHAN ypoBHs. Kakas MOBEepXHOCTh HAa3bIBAETCS OBEPXHOCTHIO YPOBHS
CKaJISIPHOTO TOJIsT?

Maiite onpenenenue npenena pyHKINN HECKOJIBKUX TTepeMeHHbIX. Kakas ¢pyHKIus AByX
NIepEMEHHBIX Ha3bIBaeTCs OECKOHEYHO Malon?

UYro Ha3bIBaeTcst 0011aCThIO (OTKPBITOH 00s1acThi0)? Kakast 00macTh Ha3bIBaeTCs OJJHOCBSI3HOM?

JaiiTe onpeneneHne HEPEPHIBHON B TOUKE  (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX U JaiiTe
olpezieIeHNe TOUYKH pa3pbiBa (YHKIIMN HECKOJIBKHUX MEPEeMEHHBIX.

Cdhopmynupyiite cBoiicTBa ()yHKIINH, HEMPEPHIBHON B OTPaHHYCHHOM 3aMKHYTOH 001acTH.

JaiiTe onpezeneHne YacTHON IPOU3BOAHON (DYHKIMH JIBYX NEPEMEHHBIX 110 OTHOMY M3 €€
apryMEHTOB M YaCTHOTO NMpHpaIeHus QyHKIMH. B 4eM cocTONT reoMeTpruuecKHii CMBICI YaCTHBIX
TIPOM3BO/IHBIX (DYHKIMH BYX NEPEMEHHBIX?

Ipu kakoM yciioBuH (YHKIIHS HazbIBaeTcs nuddepeHpyemMoii B Touke ? Yto
Ha3bIBAETCsI MOJHBIM nTUddepeHranom QyHKIUI ? 3anumure BepaxxeHue nuddepenimana
(YHKIMH IBYX NTEPEMEHHbIX.

B yem cocrout reomerprdecknii cMbIch auddepeHnrana QyHKINA ABYX MepeMEHHbBIX ?

Jaiite onpeaeneHne MaKCUMyMa U MEHUMyMa (QYHKIIUH JBYX ITEPEMEHHBIX

C(i)opMmepyﬁTe MIpaBUJIO HAXOXKJACHUSA HaHOOJIBIIIEr0 U HAUMEHBIIETO 3HAUEHUS (I)yHKIII/II/I ABYX

IIEPEMEHHBIX B OIpaHWYEHHON 3aMKHYTO# obsactu G.
Paznen 6.
UTo Ha3BIBAETCS MHTETPAILHONH CyMMOH, COCTaBICHHON AJIS (QYHKITUH , 3a/1aHHOH B

obGsactu D?
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Yro Ha3bIBaeTCS ABOMHBIM MHTEIPAJIOM OT (PYHKINHU 1o obnactu?

HazoBute cBolicTBa IBOMHOIO MHTErpaa.

Kakas o0OnacTs Ha3pIBaeTCs MpaBUIIbHON B HampasieHnn ocu OX, ocu  ?

Brruucnenue n1BOHHOro UHTErpaa.

I'eomeTrpuueckuii CMbICT IBOMHOTO UHTErpaia.

Brruncienue qBOWHOTO HHTErpaia B MOJSIPHBIX KOOPAWHATAX.

Brruncienue miomany miocKoi GUTypsl ¢ IIOMOIIBIO JTBOWHOTO HHTETpaa.

Jaiite onpeneneHue TpOMHOIO HHTETpaa.

Brrunciienue TpoiHOro UHTErpaia B AeKapTOBbIX KOOPAUHATAX.

Brrunucnenue TpOﬁHOI‘O HHTErpajia B MUWIMHAPUICCKUX KOOpANHATAaX.

Brruncienue 00beMOB Tel ¢ TOMOILBIO TPOHHOT'O HHTErpaa.

Haiite onpenenenue kpuBoanHeiiHoro unterpana | poxaa, Il pona.

Brruncenue kpuBonuHeiHOTO HHTErpana | pona, Il poxa.

Brruncnenue umH IyT.

Maiite onpeneneHne NOBEPXHOCTHOTO HHTETpana | poxa.

Brruncienue mosepxHocTHOTO HHTErpana | pona.

Brruncnenue miomaneil moBepXHOCTEN.

[IpuMeHeHNEe MHTETPANIOB I PEICHUS 33124 MEXaHUKHU (BBIYHCICHUE MACC, CTATUCTHYCCKUX
MOMEHTOB, MOMCHTOB HHEPIIUH, [ICHTPOB TAKECTH Pa3IMIHBIX QUTYD).

Paznen 7.

1. Kakoe ypaBHenue Ha3biBaercs auddepeHnnanbHpM? 3aluIInTe ero B 0011eM BUje.

2. Kax onpenenuts nopsaok 1uddepeHranbHoro ypaBHeHus?

3.Kakoe ypaBHeHHe Ha3bIBaeTCs Ju(depeHIHaTbHbBIM YpaBHEHHEM TIEPBOT0 TopsiIka’?

4 Kak 3ammcaTh o0Iee 1 9acTHOE penieHne (0OIuiA U YaCTHRIA HHTErpalt) TuddepeHIHaI-HOTO
ypaBHEHHS TIEPBOTO MOpsiaKa?

5.ChopmynrpoBaTh TEOpEMY CYIIECTBOBAHMS M €AMHCTBEHHOCTH 3a1a4n Kommm s
i epeHInanTbHOTO ypaBHEHHMS IIEPBOTO MOPSIKA.

6.Kakoe pemreHre Ha3pIBaeTCsl 0COOBIM perreHueM?

7.T'eomeTpuueckuii cCMbICT pernerust updepeHranTsHOro ypaBHeH s (00IET0 U YaCTHOTO)
TIepPBOTO MOopsiaKa?

8.IlepeuncnuTe U3BECTHBIE BaM TUIIBI IH( P epeHINaIHHBIX YPaBHEHNH IIEPBOTO HOPSIIKA.

9.Kakas ¢pyHkums Ha3bIBAETCS OHOPOIHON HYJIEBOTO M3MEPEHUS] OTHOCUTENBHO X U y?
Mertopx pemieHns OTHOPOAHBIX AU (HepeHIINaTBHBIX YPaBHEHHUH.

10. MeTto/p! pemeHns TMHEHHBIX quddepeHnnaibHbIX ypaBHEeHNH IepBOTro MOPsAAKa M ypaBHEHHH
bepuyniu.

11. Iuddepennmanpapie ypaBHEHUS B MOJTHBIX U depeHnnanax; MeToa HaxoxkJIeHUs ero o01ero
HHTErpaja.

12. Kakoe auddepennuaipHoe ypaBHEHHE Ha3bIBACTCsl ypaBHEHHEM BTOPOTo nopsiika? N-ro
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nopsiaka? 3anuuiuTe oOmuil BUA TakuX ypaBHeHui. [IpuBeanTe npumepsl.

13. Kak onpezensercs o0liee ¥ YaCTHOE peIIeHUs (MHTETPasbl) YPaBHCHHS BTOPOTO TOPsIIKa?
3amummure ero.

14. B yem 3axmouaercs 3agada Komm? Chopmymupyiite Teopemy Komn cymecTBoBaHUS H
€IMHCTBEHHOCTH peleHus An(GepeHIIaIbHOr0 YPaBHEHNS BTOPOTO MOPSIIKA.

15. Bumsr npocreiimux auddepeHnnanbHeIX ypaBHESHHIH BBICIIETO MOPSIKA, TOITYCKAOIIHX
TIOHIDKCHUE TTOPSIZIKA; METO/BI MX PEIICHNUSI.

16. Kakne nuddepeHnmansapie ypaBHEHIS HA3bIBAIOT JIMHEHHBIME N-TO TTopsiaKa?

17. CtpykTypa 00IIero peuieHus JIUHSHHOTO OAHOPOIHOTO AuddepeHInaTLHOTO ypaBHEHUS
BTOPOTO MOpsiiKa (N-To MopsaKa).

Buzpl 4acTHBIX pelIeHu TMHEHHBIX 0JJHOPOJHBIX TU(depeHInanbHbIX ypaBHEHUH BTOPOTO
TIOPSIJIKA C TIOCTOSIHHBIMH KOA((UIIUEHTAMHU B 3aBUCUMOCTH OT KOPHEH XapaKTepUCTUUECKOTO
ypaBHEHUSI; 00IIee pEIIeHHE.

JIuneliHbIe HEOTHOPOAHBIE AN depeHIATbHBIC YPaBHEHHUS BTOPOTO Mopsika. MeTos Bapuanuu
TIOCTOSTHHBIX.

Paznen 8.

KaxoBBI IPUYHMHBI TOTO, YTO PE3YyIbTATHl H3MEPEHHH ABIISIOTCSA MPUOIKEHHBIMH YHCIIaMH?

B uem otnmune abconmOTHON (OTHOCHUTENBHOMN) MOTPENTHOCTH YUCIa OT OIEHKH abCOTIOTHOM
(OTHOCHTEIBHOIT) HOTPEIHOCTH?

UeMm ompenensercsi TOUHOCTh BBIYUCICHU?

B kakux ciaydasx nudpa 0 siasercs 3Havariein? Hesnavameit?

UTo MOKHO OTIPEICITUTH METOJIOM P00, METOIOM XOPJI, METOJIOM KacaTeIbHbIX 1
KOMOWHHUPOBAHHBIM METOZOM XOPJ U KacaTelNbHBIX?

Kakumu crioco6amMu MOXKHO OIEHHTH TOTPEITHOCTh YUCIIEHHOTO BBIYHCICHUS OPEICIICHHOTO
uHTerpana’?

Paznen 9.

OmnpiT U cobbiTre. Kimaccuduxarus cnmydaliHbIX cOOBITHH. JIeHCTBUS Hal COOBITHSIMI.

BeposarHocTs coObITHsA. CTaTUCTHYIECKOE B KIIACCHYIECKOE OPEAETICHNE BEPOSITHOCTH.

I'eomeTprueckast BEpOATHOCTh. AKCHOMATHYECKOE OTIPeIeIeHUe BEPOATHOCTH.

VY crioBHBIE BEPOATHOCTH. 3aBUCUMEBIC M HE3aBUCUMBIE COOBITHS. TeopemMa yMHOXKEHNS
BEpOATHOCTEN

TeopeMa ci10XeHUs1 BEPOATHOCTEM.

®dopmyna noJgHOU BepoaTHOCTH U balieca.

IToBTOpHBIE HE3aBHCHMBIE HcnbITaHusl. Popmyia beprymu.
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JlokanbHast TeopeMa MyaBpa-Jlamnaca u ycnosus ee npuMmeHuMocTtH. CBolcTBa u rpaduk

bynxmuu @(X).

AcumnroTrndeckas popmyna [lyaccoHa u ycnoBusi €€ IpUMEHUMOCTH.

Wuterpansaas Teopema Myaspa-Jlanaca u yciaoBus e€ npumeHnMoctd. CBOHCTBa QyHKITHH
Jlamnaca u e€ rpaduk.

CrencTBue U3 HHTErpanbHON TeopeMbl MyaBpa-Jlaniaca.

ITonsarue ciayvaiiHol Benu4yuHbl. JIUCKpeTHAs ciydaiiHas BeJIM4MHA. 3aKOH €€ pachpeeeHUs.
IIpusectu mpuMepsl.

MaremaTuecKkoe OKUAAHUE JUCKPETHOM CllydyaliHOW BEJIMYMHBI U €r0 CBOMCTBA.

Jucnepcust AUCKpETHON CiTydaifHOM BeTUUMHBI U €€ cBolcTBa. Cpe/lHee KBaJpaTHUECKOe
OTKJIOHEHHE TUCKPETHOMN CIIy4ailiHON BEIUYMHBI.

MateMaTH4YeCKHE ONEpalU HaJl TUCKPETHBIMU CIy4alHBIMH BennurHaMu. [locTpoeHne 3ak0HOB
pacnpeneneHus st (a+cX),X2,X 1 Y, XY 1o 3akoHaMm pacrpezeeHus He3aBUCHMBIX CITyYaiHbIX
BenmuunH X U Y.

OyHKuMs pacnpeaeneHus cllyqaiiHOl Beln4rHbI, e€ CBOWCTBA U rpaduk.

HenpepsiBHbIe caydaiiHble BeIU4YUHBL. [110THOCTE BeposiTHOCTEH, KpuBast pactpeaeneHus. CBs3b
MEXY IUIOTHOCTBIO BEPOSITHOCTEH M (DYHKIMEH pacipeaeieH s

YUucnoBble XapaKTEPUCTUKU HENPEPBIBHOM cllyyaliHOW BennurHbl HayanbHbIE U LIEHTPAIbHBIE
MOMEHTBI CIIy4aiHO! BEJIIMYUHBL.

BuHOMMANBHBIA U FEOMETPUUECKUI 3aKOHBI PACIIPEIEIICHHS], UX YACIOBBIE XapaKTEPUCTUKU.

PaBHOMEpHBII1 U TOKA3aTENBHBINA 3aKOHBI PACTIPEJEICHUS U UX YHCIIOBBIE XapaKTEPHCTUKU.

HopmanbHblil 3aKOH pacpeiesIeHHs: ITapaMeTphl, CBOHCTBA, (DYHKIUS pacIpeiesICH S,
BEPOATHOCTbH MMONATAHUS B 3alaHHBIN HHTEPBAJ, IPABUIIO TPEX CUIM.

[IpenensHBIE TEOpEMBI TeOpHUHU BeposiTHOCTel. HepaBeHcTBO UeOrimena, MapkoBa.

Teopema UeObimena.

Teopema bepuymu.

IleHTpanpHas npeaenbHas TeopeMa.

Cuctema ciryyaifHbIX BEJIMYMH, 3aKOH €€ paclpe/ieIeHIs.

OyHKIMS pacIpeeNICHUs JBYMEPHOIl CllydyallHOW BEJIMYHHBI U €€ CBOMUCTBA.

IInoTHOCTH pacnpeneseHus: BEpOSITHOCTEH JBYMEPHOU Cly4yallHOW BEJIMYMHBI U €€ CBOMCTBA.

UucnoBble XapaKTEpUCTUKU ABYMEPHOU CllydallHON BeIUYUHBI. MaTeMaTH4eCKOe 0KUAAHUE U
JucTiepcusl.

KoppensimoHHslii MOMEHT, KO3 QHUIIMEHT KOPPEISLIUH.

Paznen 10.

I'enepanbHas 1 BBIOOPOYHAsI COBOKYITHOCTH, CITIOCOOBI OpraHN3aliy BEIOOPKH, 00beM
COBOKYITHOCTH, BapUAHTa, YaCTOTA BAPUAHTHI, OTHOCUTEIIbHAS YaCTOTa BAPUAHTHI;

CratucTHUecKuil psi, BapUAlHOHHBIN Psijl, MHTEPBAJIBHBIN BAPHALIMOHHBINA PSJl, METOMKA €T0
NIOJIyY€HHUs IPYIIMPOBAHUEM JIaHHBIX;




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU pOrpaMMBbl

Omnuprueckas QyHKIUS pacnpeieneHus, cioco0bl e 3a1aHus, MOJIUIOH YacTOT, TUCTOrpaMmMa,
BBIOOPOYHAsI OIICHKA INIOTHOCTH BEPOSITHOCTH.

I'enepanbpHbIC TapaMeTPB! (TUCIIOBBIE XaPAKTEPUCTUKH) PACTIPEICICHUS - XapaKTEPUCTHKH
TIOJIOXKEHHS M PACCESHUSI: MATEMaTHIECKOE OXKUIaHNE, JUCIIEPCHS, CPEHEE KBAPAaTHIHOE OTKIOHEHHE.

Toueuynsle 1 HHTEPBAILHBIE OLIEHKH [TAPAMETPOB PACTIPEACIICHNUSI.

TpeboBanust, IpeIbABISIEMBIE K OIIEHKAM T'€HEPATbHBIX MapaMeTPOB (HECMEIICHHOCTb,
COCTOATENBHOCTH, 3()(HEKTUBHOCTE).

Craructuueckas nposepka runotes. HyneBast u KOHKypHpYIOIast, IpOCTast M CIOKHAS THIIOTE3bI.

OmuoOKY MEPBOro ¥ BTOPOrO POJa.

Kpurepuu 3Ha4MMOCTH, KPUTEPUH COTIIACHS.

OCHOBHBIE METO/IbI TPOBEPKHU HOPMAIBHOCTH PaCIIpeeICHHS.

Korna Bo3HuKaeT HE0OXOAUMOCTh CTATHCTUYECKOI IPOBEPKH cTaTUCTHYeCKuX rumnore3? Kakyro
THIIOTE3Y Ha3bIBAIOT CTATHCTUYECKOI! (IIpUBEANTE NPUMEPH HECTATUCTUUECKOM TMIIOTE3bI U
CTaTHCTHYCCKOM)?

[osicHuTe TepMUHBI: HyJIeBast U aJbTCpPHATUBHAS THIIOTE3HI.

B kakux ciaydasx roBopAT 00 ommOKax ABYX pomoB?

Cratuctuueckuil Kputepuid. Buasl KputepreB: KpUTEpUA 3HAUMMOCTH, KPUTEPUH COTJIACHSL.

JaiiTe onpeneneHus KpUTHIECKOH 00s1acTh, 001aCTH IPUHATHSA, KPUTUIECKOH TOUKH.

Sanumure GpopMyiry HOPMAJIBHOTO 3aKOHA PACIpPeIeNIEHHs CIIyYaiiHON BEJIMYHMHBI X C apaMeTpaMu
au O .

PacckaxuTe KOPOTKO 0 CrIOCO0aX MPOBEPKH TMIOTE3bI HOPMAIBHOCTH PACIIPEICIICHHUS:

- o cpegHeMy abcoroTHOMY oTkiIoHeHH0 (CAO);

- 110 pa3Maxy BapbUpOBaHMs (IIPUKUIOYHAS TIPOBEPKA);

- 110 TOKa3aTeNaM ucTpaBIeHHbIX acummerpun A u oxcuecca E;

- o kputepuio ITupcona.

18. Kak nmpumenstoT kpurepuii [lupcoHa: onuiuTe nocieoBaTebHOCTh JEHCTBUM, OMUpasch Ha
CBOIO paboTy.

19. Kakue oneHKH Ha3BIBAIOT HHTEPBAIBHBIMU? UTO 3HAUUT «JOBEPUTEIBHBIA HHTEPBAID) IS
napamMeTpoB ¢ ¥ O HOPMANBHOTO PACIpeeTICHHS.

ODyHKIHOHAIBHAS U CTATUCTHYECKAs 3aBUCUMOCTH MEXy ABYMS H3MEPUMBIMU NTPU3HAKAMHU.
KoppensanuonHas 3aBUCUMOCTb.

JluHum perpeccuu.

JIBe 3a1aun TEOpUU KOPPENALUU.

Haxoxnerne mapamMeTpoB BEIOOPOYHOTO YPAaBHEHHS PETPECCHH MO METOAY HAUMEHBIITHX
KBaJ[paTOB.

Brustare BEIOOPOYHOTO KO3 HUIIMEHTa KOPPEIAIIH Ha TECHOTY JIMHEHHOI 3aBHCHMOCTH.
CTaTHCTHYECKOE OIICHUBAHHE PE3YNbTAaTOB PACYeTOB KOX(PPHUIINEHTOB INHEHHON PETPECCHH.

YmeTpb — TIPUMEHSATh METOJBI IIpuMepHble NpaKTHYECKHE 3aJaHUS U 321241
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midepeHInanbHOro HCHHCICHHS TS 3aganue 1.ITokaxwute, 4T0 mpeaen [y, X~ 05X He MoxkeT ObITh BHIYHCICH O MPaBUTy JlomuTas.
uccie0BaHus pyHKIMI OHON U IBYX x>= X + COS X
MEpEMEHHBIX (B TOM YHCIIE Ha Haiinure 3TOT Ipeaen ApyruM crocooom.
2
9KCTPEMYM, ITOBEJICHUE Ha TPAHUIIC =3-x’ o=
06J1alz: TI/I};a;[aHI/IH HTIL); P 3apaua 2.K rpaduky GpyHKumu f(x)=3-x B €ro Touke ¢ abeiuecoii ™o IHpOBeLleHa KacaTeJbHasl.
o Haiiti mnomans TpeyroiabHUKa, 00pa30BaHHOTO KAacaTeIbHOM U OTPE3KaMH, OTCEKAEMBIMH €10 Ha OCSIX
— BBIIBIIITH, CTPONUTH U pEIIaTh
KOOPJHHAT.
MaTeMaTHYECKIE MOJIENHN MPHUKIIATHBIX
. 3agaua 2.Haiitu ieHTp Macc 0JHOPOJIHOTO TEIa =1 , orpaHHYCHHOTO MOBEPXHOCTAMH
3ajay;
- 00cy)aaTh criocoObl 3 dekTuBHOTO 2,2 <y<?
pelieHus 3ajad, pacrno3HaBaTh y -f=%
3¢ deKTUBHBIC pe3yabTaTHI OT 3anaua 3.Haiitu HauGonbliee U HAUMEHbIEE 3HAUEHU QyHKIMH Z = 5X° +8y—2x+1 B 3aMKHYTOH
Hed (P HEKTUBHBIX . 2
o6nactu JI, orpanuuenHoil munusamu X =4, Y =4X.
3ananue 4. [Togymaiite, c TOMOIIBIO CPENICTB KAKOTO pa3/ielia MAaTEMAaTHKNA MO>KHO PEIIUTh
CIICIYIONIYIO 3a1ady.
«Jlms1 yOOpKH CHera Ha yJIHIax ropojia UCIOIb3YI0TCS CHEroyoopouHble MantuHbl. OHE paboTaloT B
TEUYCHHE CBETIIOTO BPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSHHOM ckopocThio yoopku cHera 400 (M*/a).
W3menenne oObeMa CHETa, BBINAIAIOIIETO Ha YIIHIBI TOPOa B TOPOJE B TEUEHHE CYTOK, MOXHO OINCATh
ds 2
— =120 - 5z . S(I)
ypaBHCHHEM dt rie — 06BeM cHera (BM°), BeInaBIero 3a Bpemsit (B
24 =
yacax), 0<r224.8 vomenr Bpe1vn=:H1/1E 0 a YIIMIAX TOPO/Ia JIEKUT 1000m°cHera. Vcranosure
S(1)
COOTBETCTBHE MEX[y BpeMeHeM { 1 00beMOoM CHera, JIeXkallero Ha yIunax ropoaa o
CocraBbTe MaTeMaTHYECKYIO MOJIENb 3TOH 3a/aull U pemmre e€.
Bnaners - HaBBIKAMH TIOCTPOCHUS U PEIICHHS I[IpumepHble NpaKkTHYECKHE 3aJaHUS U 321241

MaTeMaTHYECKUX MOJIENEN MPUKIaJHbIX
3aj1a4;

- crocobaMu OLIEHMBAHUSA 3HAYNMOCTH U
MPaKTUYECKOU MPUTOHOCTH
MOJIy4EHHBIX PE3YIHTATOB

3agaua 1./{ng pemeHns 3aauu ceaiTe CXeMaTHISCKUH YepTEeX U MOTyduTe (HyHKIIMOHATIBHYIO
3aBHCHUMOCTB 110 YKa3aHHMIO K 3anade. Haiinure o0nacTs onpeneneHus 3Toi (pyHKIUU 110 CMBICITY
3a1aud. Beraucnure 3HaUYCHUS 3TOH (QYHKIINM IPU TPeX Pa3IHUYHBIX 3HAYCHUAX apryMeHTa. Vccnenyiite
¢byHKIMIO Ha HanbouIbIIee ¥ HaUMEeHblIee 3HaYeHns1. OTBEThTE Ha BONPOC 33/1a4H.

«Ceuenne TOHHENS UMeeT (popMy MPsIMOYTOIbHUKA, 3aBEPIIEHHOr0 NOIyKpyrom. Ilepumerp ceuenus 18
M. [Ipu KakoM pagmyce MoIyKpyra IJIOMaab CeYeHus Oy 1eT HauboIbIIeH?»

O06o03HaubTE paaunyc MnmojaykKpyra 4epes r " BbIpa3uTe mionmagb S CCUCHMU KaK (l)yHKIII/IIO oT r .

S:S(r)_

3anayva 2.Ha kakoii BbICOTE I' HaJ] IEHTPOM KPYTJIOTO CTOJIA Pajnyca a CleyeT MOMECTUTD JIaMILy,
4TOOBI OCBEIIEHHOCTD Kpasi cTojia Obluta HanOosbnel? (CaMocToATETbHO TPOaHAIN3UPOBATh CPEACTBA
(3HaHMs1, METO/IBI) KaKOTO pa3/iesia MaTEMaTHKHU MMOTPeOYIOTCS IS PEIeHHs JaHHOH 3a1a4n).

X =190

3apnaua 3.I1o BeOOpKe 00BEMA n=35 HallileH cpeHuil Bec T U3/Ie1Ui, U3rOTOBJICHHBIX Ha




CTpyKTypHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OIICHOYHBIC CPE/ICTBA CTpYKTYpHBI# 37IeMEHT
BJICMCHT O6pa3OBaTeﬂbHOﬁ
KOMIICTCHIIUN l'[pOFpaMMI)I
) m=40 . . y =180 N
HepBOM CTaHKC,; I10 BI)I60pKe O6T)eMa HanuaACH CpeZ[HI/II/I BEC T U3J1CJINH, U3TOTOBJICHHBIX
) 2 ~ 2
DK =702 DY =802
Ha BTOPOM CTaHKe. [ 'eHepanbHbIe JUCIIEPCH H3BECTHBI: « ~ , ¢ - . Tpebyetcs npu
1 -
a=001 Hy:M& =M N
YpOBHE 3HAYNMOCTH MIPOBEPUTH HYJIEBYIO THIIOTE3Y - - IpA KOHKYPHUPYIOLICH
TUIIOTE3C
- -
2y HiME M
Z N
5) HiMESME
3Hath —  OCHOBHBIC METOJIbI PCUICHUS IlepeyeHnb TeopeTHYIECKHX BOMPOCOB K YK3aMeEHY: dusuka

(hu3MUeCKUX 3a1ad;
—  OCHOBHBIC 3aKOHBI 00IIICH (HUIUKU

Mexannueckoe nBmwkeHre. CKOpocTh. Y ckopeHue. HopmanbHOe U TaHT€HIIMATIbHOE YCKOPEHUS.
IIpsiMoNIMHENTHOE PABHOMEPHOE U PABHOYCKOPEHHOE JABUKCHHUS.

BpamarensHoe aBmxeHue abCOIIOTHO TBEpIOro Tena. KnHeMaTuyecknue XapakTepuCTUKU
BpAIllaTEIbHOTO IBUKECHUSI.

CB3b M€Ky KHHEMAaTHYECKMMHU XapaKTEPUCTUKAMH ITOCTYNATENBHOTO U BPAIATEILHOTO ABHKEHH.
PaBHOMEpHOE M PAaBHOYCKOPEHHOE JBUXKEHUS 110 OKPYKHOCTH.

IlepBriii, BTopoil u TpeTuit 3akoHbl HetoToHa. Cuna u Mmacca. MexaHnyecKkuil IpUHLIUI
OTHOCHTENILHOCTH.

Mexanunueckas sHeprus. Pabora. Kunerndeckas v moTeHIManbHast JHEPTHS.

3aKOHBI COXPAaHEHHS UMITYJIbCA M MEXaHHUECKOW YHEPTUH B MEXaHHUKE. 3aKOHBI COXpaHe-HU MIPH
YOPYroM U HEYNIPYTOM yAape.

MowmenTt cunsl. MomenT uaepuun. Teopema llITeiiHepa u ee IpUMEHEHUE.

OcHOBHOE ypaBHEHHE TUHAMUKH BPAIIATEIbHOTO JBIDKEHHS. 3aKOH COXPAaHEHUS] MOMEH-Ta IMITYJIbCA.
Kunernueckas sHeprus BpamaTeabHOTo IBHXeHHA. PaboTa npu BpamaTeIsHOMIBIKE-HUH.
Maremarnueckuit ¥ pusndecknii MasTHUKE nddepeHnnanbHoe ypaBHEHHE He3aTyXa-FoINx
Koye0aHui. DHeprusi TapMOHHYECKIX KOJICOaHMI.

VYpaBHeHHE 3aTyXalomuX KojxeOaHui. XapakTepUCTHKH 3aTyXalouX KojaeOanuil. Bel-HyXIeHHbIE
koneOanust. PezonaHc.

CrnoxeHre B3aNMHO-TICPIICHANKYISIPHBIX KosteOanuii. durypsr Jlnccaxy.

CrnoxeHune kKoneOaHMiA 0THOTO HarpaBlieHHUs. bueHws.

[Tomepeunsle 1 IPOIOIBHBIE BOJIHEBL. Y paBHEHHE TUIOCKOH BOJHEL. BonmHoBOe ypaBHeHue. CTosune
BOJTHB.

Wneansublii ra3. [lapameTpsr coctosams. OCHOBHOE YpaBHEHHE MOJEKYIISIPHO-KHHETHIECKOH TEOPUH
ra3oB.

Pacnipenenenune Monekyn raza rmo ckopoctsm (pacnpeaenenue Makcseinna, ['aycca). Pac-npenenenue
Bonbimana.

Crenienn cBoO0 16 MOJIEKYJ1. Pacripenenenue sHepruy 1o cTeneHsM cBo0o s, BHyTpeHHsI sHeprus
H7eaIbHOTrO rasa.

W3zomporeccs! B razax (M30XOpHBIN, H300apHbIH, n30TepMudeckuii). PaboTa, copepmiaemast ra3oM npu
Pa3IMYHBIXU30MIpPOLECcCaX.
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IlepBoe Ha4yanO TEPMOJUHAMUKH, €0 IPUMEHEHHUE K pa3IUIHBIMHU30IIPOIiecCaM.

AnnabaTHBINH ¥ HONMUTPOIHEIHA Npouiecchl. PaboTa npu agnabaTtHoM npouecce. TemoeM-KocTh ra3os.
KpyroBeie, oOpaTiuMbie 1 HeOOpaTUMBbIE POIeCCHl. [I[pHHIATT NeHCTBHS TETUIOBOM U X0 -JIOAWIBHOM
mamuH. Hukn Kapao u ero KII.

OnrTponusa. CTaTHCTHYECKUI U TEPMOIMHAMHYECKNI CMBICIIBI 3HTpoNH. Bropoe Havano
TEPMOAUHAMHUKH.

Peanbhbie ra3el. YpaBHeHue Ban-nep-Baanbca.

M3orepmsl peansHOTO ra3za. Kpurnueckue napamerpsl. Kputndeckoe coctosiHue.

BHyTpenHsis aHeprus peanbHoro raza. Dddext Ixoyns-Tomcona. CxmxeHne ra3oB. DH-TaIbIUSL.
Kunxoctu. IloBepxHOCTHOE HaTsDKeHUE Kunkocteld. CMauyuBaHKe U He cMaduBaHue. KanusapHele
SIBIICHUSL.

SBnenus nepeHoca: auddy3us, TEMIONPOBOAHOCTb, BHyTpeHHee TpeHue. CBs3b kodddu-1peHToB
HepeHoca.

TBepasle Tena. Kpucraminueckas pemeTka TBepAbIX Teld. Buasl cBs3eil B KpucTaniax.
DneKTpUYecKui 3apsij, CBOMCTBa 3apsiia. 3akoH KynoHa. DiekTpuueckuil 3aps NpOTSHKEHHBIX TE.
OnekTpocraTHdeckoe none. HampsskeHHOCTb, CUIIOBBIE TMHUY, IPUHIUI CYTIEPIO3ULIH
ANEKTPOCTATUYECKUX MOJIEH.

ONeKTpUYECKUIl TUMONb U €ro nojue. JAUnoab B ANEKTPHYECKOM MOITIE.

Teopema I'aycca amst 3IEKTPOCTATHYECKHX MOJIEH B BaKyyMe U €€ IIPUMEHEHHE (1os1e OECKOHEYHOTO
HIPSAMOJIMHEWHOTO MPOBOJHUKA U IIUIMH/PA, OECKOHEYHOI 3aps’KEHHON TNIOCKOCTH U IBYX
HapajenbHBIX IUIOCKOCTEH, chepsl)

Hupkymnsiuys BeKTOpa HaIPsSKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS,

[ToTeHIHan 31eKTPOCTAaTUIECKOTo 1Mo, CBSA3b HANPSHKEHHOCTH U MOTEHIINAA 3JIEKTPOCTaTHYECKOTO
HOJISL.

OeKTpuuecKoe NoJje B BemecTse. AMINeKTpuKH. BeKTop 3JIeKTPHUECKOTr0 CMEIIEHHS.

Teopema 'aycca Ui 2JI€KTPOCTATUUECKUX MOJEH B AUIIEKTPHUKAX.

VYcnoBue Ha rpaHulle pa3jiena METaI-IUAIEKTPUK U AUAIEKTPUK-TUIIEKTPUK.

Onexrpuueckas eMkocTb. Konnencaropsl. CoeJUHEHNE KOHIEHCATOPOB.

OHeprus MEeKTPUYECKOro MO,

[TocTosIHHBIN NEKTPUYECKUN TOK U €0 XapaKTEPUCTUKU. Y paBHEHUE HEPA3PBIBHOCTH.

Croponnue cunsl. 3.J1.C.

3akoH OMa JuIs OTHOPOJHOTO U HEOJHOPOIHOTO Y4acTKOB Ienu. COMpoTUBIIEHUE TIPOBOTHUKOB. 3aKOH
Hxoyns-Jlenna.

[Ipasuna Kupxrocga 11t pa3BeTBICHHBIX [eTIel U X TPUMEHEHHE.

Teopus lpyne 351eKTpONPOBOIHOCTH METAILIIOB.

MarHuTHOE TIOJIE B €T0 XapaKTEePUCTHKH.

3akoH buo-Casapa-Jlamiaca. [IpuHIMI Cyneprno3nuIui MarHUTHBIX Mosiel. HanpsokeHHOCTD
MarHuTHOT'O MOJI.

3akoH Amnepa. B3aumoseiicTBue 1ByX napajjieabHbIX IPOBOJHUKOB C TOKOM.
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MarnuTHOE nojie JABWKYIICTOCA 3apsaia. I[BI/I)KyIHI/IeCﬂ QJICKTPHUUICCKUEC 3apsA/ibl B MArHUTHOM II0JIC. Cuna

Jlopenna. Oddexr Xomna.

3aKOH MOIHOTO TOKa. MarHUTHOE TI0JIE COJICHOMIA U TOPOHUIa.

IToTok BekTOpa MHIYKLMK MarHuTHOro nosist. TeopeMa ["aycca u1si MarHUTHBIX MOJIEH.

Pabota 1o nepemenieHno NpOBOAHIKA C TOKOM B MATHUTHOM IIOJIE.

OnexrpoMaranTHas HHAYKIHA. OOBITH Gapajies.

WuanyktusHOCTh. CaMonHyKnns. B3anmMHas HHAYKIHS.

TparchopmaTopsl. JHEPTHSI MAarHUTHOTO TIOJIS.

Onekrpuueckue Kojebdanus. [lepeMeHHbIH IEKTPUYECKUI TOK.

Teopust Makcseiuia 1Jis1 3JI€KTPOMarHUTHOTO IIOJIA.

JIBolicTBeHHAs MPHPOJIa CBETA. 3aKOH OTPAXKEHMS U MPEJIOMIICHHUS CBETA.

WnrepdepeHuns cBeTa U yciaoBUe ee NposBieHus. MeToabl HabmoaeHus narepdepenunu. Pacuer
KapTUHBI HHTEp(EPEHINH OT ABYX HCTOYHUKOB CBETA.

WurepdepeHuns B TOHKUX TUICHKaX. [10J10Chl paBHOTO HAKJIOHA U PAaBHOM HMIMPUHBIL.

puamun [Noirenca-®penens. Judpakmus ceera. Metox 30H OpeHerns.

[IpsmonuHeiiHOE pactipocTpaHeHue cBeta. udpakuus Ha KpyTJIoM OTBEPCTHH U JHCKE.
Hudpakust @payrrodepa Ha mend 1 AnGPaKIIHOHHON pEeIIeTKeE.

[IpoctpancTeenHas pemeTka. Paccessaue csera. @opmyna Bymnega-bperros.

BoitHOBBIE M KOPITyCKyJIsIpHBIE CBOMCTBA CBETa. JlaBieHue, IMIynbC, Macca poToHa. CBS3b SHEPTHU U
UMITYJIbCa PEIATHBUCTCKOMN YaCTHUIIBI.

I'umoresa Ilnanka. Uznydenne AUT. 3akon Credana-bonpumana. 3akoH cmemenus Buna.

dotoaddext. Bunsl pororddekra u reopust BHeuHero poroadpdexra. PensruBuctckuii poroadhdexr.

Oddext Komnrona. TopMo3HOE pEHTITE€HOBCKOE M3ITYUCHHE.

Juna Bostaet Jlebpoiisst. [Tpuniun HeonpeaeneHHocTel [ eiizenodepra.

y-GyHKIUS U ee cBoiicTBa. YpaBHeHue llpeaunrepa (BpeMeHHOE U cTallnOHapHOE). JIBIKeHHE
CBOOO/IHOM YaCTHIIBI.

YacTHia B TOTCHIUAIBHON siMe (0€CKOHEYHOH M KOHSTHOM ).

KBaHTOBBIIT rapMOHUYECKHH OCIMILIATOP. TyHHENBHBIA 3P QEKT.

Monens crpoenus aroma Tomcona. OmbIT Pesepdopaa. Moxpens atoma Pesepdopra u ee TpyaHOCTH.
Hocrynater bopa. Paguycer 6opoBckux opout u sHeprust aroma. OmeiT @panka u [epua.

Wznydyenue aroma Bopopona. @opmyna banemepa. CriekTpanbHbie CEpUHL.

CrutomHON ¥ XapaKTepPUCTHYECKUH PEHTT€HOBCKHE CIIEKTPHI. 3aK0oH Mo3u.

ATOM BOJIOpO/Ia B KBAaHTOBOU (u3nke. KBaHTOBBIEC YHUCIA.

OpOuTaIbHBIA U COOCTBEHHBII MOMEHTHI UMITYJIbCA 3JIEKTPOHA. [ MPOMarHNTHOE COOTHOIICHHE.
Marneron bopa.

OJEeKTPOHHBIE CIION M 000J109KH. [IpHHINIIEI HOCTPOCHNUS IEPHOANYECKO TabuIsl MeHeneesa.
DopMHpOBaHHE YHEPTETHYECKUX 30H B TBepAOM Teje. CTpoeHHne MPOBOJHUKOB, ITOIYIIPOBOAHUKOB
JUDJIEKTPUKOB C TOUKH 3pEHUsI 30HHON TEOpHUH.

[TpoBOAMMOCTH COOCTBEHHBIX M IPUMECHBIX HOJIYTIPOBOIHUKOB.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
Pacnpenenenus depmu-upaxa, boze-DitHmreiina, Makcsenna-bonsimana. Dueprust depmu.
SIBneHus Ha TpaHHUIIE BYX MOIYIPOBOIHUKOB PA3HOTO TUMA MPOBOIUMOCTH. [IpuHIMn nelcTBus 1
Ha3HAYEHHUE JUOMA U TPHOJA.
CocraB 1 XapaKTEpUCTHKN aTOMHOTO siapa. SlnepHsie cuibl. Moaenu cTpoeHuUsI aTOMHBIX SIIEp.
OHeprus CBA3M siapa. Y AenbHast 3HEPrus CBs3H. JeekT maccsl.
EctecTBeHHast M HCKYCCTBEHHAs paINOAKTUBHOCTH. XapaKTEPHUCTHKA O-, -, Y-H3IydeHul. DPPeKT
Megéccbayapa.
Knaccudukarus snepusix peaknuid. CoctaBHOE sA1po. DPPeKTHBHOE ceueHUe. XapaKTepHOE saepHOoe
BpeMsL.
Peaxuuu nenenus siapa. Lennsie saepHele peakuuu. TepMosaepHbIe peakiuu. SnepHble peakTopsl.
Knaccudukanms sanemenrapHsix yactul. KocMuueckue Jryqu.
YmeTsb —  BBIIEJATH OCHOBHBIE (hPH3HYECKUE IIpuMepHbIe NpaKkTHYECKHE 3aJaHUS VIS IK3aMeHa:

SIBJICHUSI [IPU PELICHUH (PUIUUECKUX
3a1ad;

—  KOPpEeKTHO (hOpMYyJIUPOBATH U
apryMEHTHUPOBAHHO OOOCHOBBIBATH
HE00XOAMMOCTh PUMEHEHHSI OCHOBHBIX
(M3HYCCKHX 3aKOHOB MPH PEIICHUH
(bu3HYecKHX 3a1a4.

Touxa neuxercs B mockoctn XO0Y 10 3akoHy: X = —2t; y =4t (—t\. Haiitu ypaBHEeHUEe TpaekTOpUu

y = f(x) 1 n3006pa3uth ee rpaguuecku; BEKTOp CKOPOCTH V H yCKOpPeHUs & B 3aBUCUMOCTHU OT

BPEMEHH; MOMEHT BPEMEHH ty, B KOTOPBIN BEKTOP YCKOpEHHS d cocTaBisieT yroi m/4 ¢ BEKTOpOM

ckopoctuV .
OnpeenuTh HETOYHOCTh B ONPE/ICICHHH KOOPIMHATH AX 1IeKTPOHA, IBHMKYIIErocs B aTOMe BOJ0POa
CO CKOPOCTBIO — €CIIM JIONycKaeMas HeTOUHOCTh  cocTaBisteT 10% OT eé BeTHdHHBL.

YkazaTh, IPUMEHNMO JIU IOHITHE TPACKTOPHHU B TaHHOM ciydae. [locTosuHas [Tnanka:

, , Macca JIeKTpoHa .
Ha noBepxHoCTh MeTa/lIa 1aJa€T MOHOXPOMATUYECKUM CBET C JIMHON BOJIHBI . Kpacnas
rpanuna ¢poroddpdexra . HaiiT 3HaueHue 3aep>xuBaroniell pa3HOCTH IIOTEHIMAIOB
KOTOPYIO HY>KHO TIPHJIOXKHTH K (DOTO3NEMEHTY, YTOOBI IpeKpaTuTh potoTok. [locrostanas [Tnanka

, CKOPOCTB CBETA B BAKyyMe —, MOJyJb 3apsjia dIEKTpOHa

MatemaTHuuecKuii MasTHUK JJIUHON 0,9 M OTKIIOHWIIM HAa 5 CM M OTIYCTHIIH, TIOCTIE YEro OH Havall
COBepIIaTh 3aTyxaromue Kojaebanus. Yepes 5 momHBIX KoeOaHNi aMIUTATY 1A YMEHBITHIACH B 2 pa3a.
Hamnucate ypaBHeHHE JBUKEHUS 3TOTO MasiTHUKA, €CIM OHU COBEPILAIOTCA M0 3aKOHY CUHYCA.

Ha Baronetky Maccoit 800 Kr, KaTSIIyrocs 0 TOPU30HTAIBHOMY IIYTH O CKOpocThio (0,2 M/c, HachImau
cBepxy 200 kr meOHs. Ha CKoJIbKO pH 3TOM YMEHBIINIACH CKOPOCTH BarOHETKH?

VIMITysibC p peNsAaTHBUCTCKOM YacTHIBI paBeH moC (Mp-Macca mokost). Onpenenute CKOPOCTh YACTHIIBI V B
JIOJISIX CKOPOCTH CBETA W OTHOIIEHNE MACCHI ABMKYIIEHCS YaCTHIBI K €€ Macce MOKOos m/my,.

ITo mpoBosIOUHO¥ pamMKke uMeronIel popmMy MPaBMILHOTO MIECTUYTOJILHUKA, UAET TOK cuitoi [=2 A. Tlpu
9TOM B IIEHTPE PaMKH 00pa3yeTcss MAarHUTHOE TOJIe ¢ HampspDKeHHOCThIo 33 A/M. Haittn nynay
IIPOBOJIOKH, U3 KOTOPOH ClIeTaHa paMKa.

B marauTHOE Tonie, nHAYKIHMSA KoToporo B = 0,05 Tn, momernieHa 3aMKHyTasi HAKOPOTKO KaTyIIKa,
cocrosmias u3 N = 200 ButkoB npoBosnoku. Conporuienne KaTymku R = 40 Om, mionians
TIONIEPEYHOT0 CEUECHUS S=12cm>. Karymika nomenieHna tak, 4To €e 0Ch COCTaBJISIET YToJl O, = 60°




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

HATPABJICHUEM MarHUTHOTO 1ouist. Onpenenute 3apsi, IPOIISAIHA M0 KaTYIIKE MPH HCUE3HOBCHUH
MAarHUTHOI'O ITOJIS.

OJEeKTPOH, YCKOPEHHBIH Pa3sHOCTHIO MOTEHITNAJIOB MOMIAAaeT B OHOPOTHOE MATHUTHOE TIOJIE C
uHAyKIMer 9 M u IBIKeTCs 1Mo BUHTOBOM THUM ¢ paxuycom 0,9 cM u marom 7,8 cM. OnpenenuTsb
YCKOPSIIOIIYIO pa3HOCTh TOTCHIIUAIOB 3JICKTPHUIECKOTO TOTIS.

B pesynpraTe HarpeBaHHU YEPHOTO TeJa JUIMHA BOHBL, COOTBET CTBYIOIIAS MAKCUMYMY SHEPTHH
TEIUIOBOTO M3ITYYeHUs, yMEHbIIIIACh OT 2,7MKkM 70 0,9 MkM. OtipeniennTe, BO CKOJIBKO pa3
YBENUYHMIIACh YHEPTEeTHUECKasi CBETUMOCTH Tenna. Kakoif ObLTa 1 Kako# cTana MOUTHOCTD W3JTy9IeHHS,
€CJIM M3JTy4Yaroliasi HOBEPXHOCTh Tejla paBHa 20cm*?

Bnagets

—  crmocobamu AEMOHCTPALH YMEHUS
AHAJIU3UPOBATh NPUPOAHBIC ABJICHUA,

- METOAaMU PEHICHUA (1)I/I3I/I'~ICCKI/IX
3ajay;

- HaBbIKaMH1 U MCTOJHKaAMH
0000111eHUs pe3yIbTaTOB PELICHHUS,
3KCHCpHMCHTaJ’ILHOI7[ JCATCIBbHOCTH,

—  crmocobamu OLCHUBAHUS 3HAYUMOCTH
Y MIPAKTUYECKOHN MPUTOTHOCTH
MOJYYSHHBIX PE3YJIbTATOB;

BiiageHre HaBbIKaMH BBIITOJHEHHMS Ja0OPaTOPHBIX padboT
3aganus K 1a60paTOPHBLIM padoTaMm:
JlaboparopHnas pabota Nel

1 3amKkHyTHIE cucTeMbl. KOHCEpBAaTUBHBIE M TUCCUTIATUBHBIE CHIIBI (OTIpe/IesIeHHEe U PUMEPHI).
CooTBeTCTBHE 3aKOHOB COXPaHEHUH U CUMMETPHUH MPOCTPAHCTBA U BPEMEHH.

2 Kunernyeckas sneprus. [loTeHnnanpHast SHEPTUs Pa3IMYHBIX CHCTEM. 3HAK MOTEHIIMAIBHOM
sHepruu. [lonaHas MexaHuecKast SHEPTUSI CUCTEMBI.

3 3aKoH COXpaHEHUS IMOTHOW MEXaHMYECKOW YHEPTUHU CUCTEMEI. | paHUIBl IPUMEHUMOCTH 3aKOHa
1 TIPUMEPHL.

4 3aKoH COXpaHEHU UMITYJIbCa CHCTEMBIL. | paHUIIBI IPUMEHIMOCTH 3aKOHA M IPUMEPEI.

5 3aKoH COXpaHEeHUs MOMEHTA HMITYJIbCa CUCTEMBIL. | paHUIIBI IPUMEHUMOCTH H IIPUMEPHL.

6 3aKoHBI COXpaHEHHUS TIPU a0COIIOTHO YIPYTrOM U HEYNPYyroM ynapax. LleHTpanbHbIif 1 He-
LEHTPAIBHBIN YIapHl.

7 Pabora (monoxxutenpHasi, oTpurarenbHas, Hynesas). MomrHocts. KIT/1. Beruucnenue paboTsl

Pa3JINYHBIX CUJL.

Jlaboparopnas pabota Ned

1 OCHOBHBIE TIOHATHS JUHAMUKH TIOCTYNATEIHHOTO JBUKEHHS (Macca, cujia, UMITyJbe). YeThipe
OCHOBHBIX BHU/1a B3auMoecTBuil. CrieruaabHbIe BUIBI CHII.

2 3akoH cioxeHnus ckopoctei. [lepsolit 3akoH Herotona. [Tpumepst UCO u HUCO.

3 Bropoii 3akon Herorona. MmmynecHas hopma 3ammcy 3akoHa. [IpHHINT CyTIepIO3HIIUH.

4 Tperuii 3akoH HetotoHa. LlenTp Macc cucremsl. CKOpOCTh LIEHTPA MacC CUCTEMBI. MIMITyIibe
CHCTEMBIL.

5 MOMEHT HHEpLUU CUCTEMBI M.T. U TBEPAOT0 TeNa. BrlulicieHne MOMEHTa HHEPLIMU IPOCTHIX
Ten (KoibIo, AUCK, mrHIp.Ha BeI60D)

6 MOMEHT CHIIBI, MOMEHT UMITYJIbCa Tella OTHOCUTEIHHO TOUKH.

7 OCHOBHOM 3aKOH JMHAMHUKH BPAIIaTEIIFHOTO ABMKCHHUS.

8 Teopema Ilteiinepa u ee mpuMeHEHHE.

Jlaboparopnas pabota Ne5, Ne7




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

1 KonebarenbHoe nBmkenne. ['apMoHnueckre 1 aHrapMoHH4Yeckue Kosiebanus. OCHOBHBIC
XapaKTEepUCTUKY (aMIUIUTYAA, IEPUOJ], 4acToTa, (paza). BU1bsl MasiTHUKOB.

2 CBoboxHbIe He3aTyxatomrue koebanus. AuddeperHnnansaoe ypaBHEHNE U €T0 PEIICHUE IS
MaTEeMaTHIECKOro, (PU3NUECKOTO U MPYKUHHOTO MasTHUKOB.

3 3aryxaromue KojaeOaHNs, UX ypaBHEHNE U XapaKTePUCTUKH (KOA(UIMEHT 3aTyXaHHs, JI0-
rapupMIYECKUI JEKPEMEHT, BpeMs peIaKcallii, YacToTa, TOOPOTHOCTB).

4 Brinyxnennsle konebanus. AMIDIHTYAa U (ha3a BEIHYKICHHBIX KoJieOaHuid. Pezananc, yciosue
€r0 BO3HMKHOBEHHMS M XapakTepucTuku. [IpumeHenne.

5 CKkopocCTh, YCKOpPEHHUE, JHEPTUsl Koje0aTenbHoil cucteMsbl. [IpeBpalieHne SHepruu npu Ko-
neGaTeNbHOM JIBH)KEHHH.

6 CroxeHHe B3aMMHO-TIEPIICHIUKYISIPHBIX KoneOanuil. @urypst Jluccaxy. CioxeHue Koje-
OaHMii OZHOTO HalpaBieHus. brueHus.

7 Yrpyrue BosiHbL. YpaBHEeHUE Oeryieii u ctosuel BosaH. OCHOBHBIC TAPaAMETPHI BOJIHBL.

JlaboparopHas padota Nell

1 MHUKpO- ¥ MaKpOCHCTEMBI ¥ HX TApaMeTpPHl.

2 Oynxnus pacnpeneneHust Makcpenna. Hanbomnee BeposiTHast, cpeHss KBagpaTHIecKas,
cpenHsist apuMeTHIecKas CKOPOCTH U MX BBIYHCIICHHE.

3 Oynknus pacnpenenenus ['aycca. bapomerprueckas Gpopmyia.

4 OcnoBuble nionoxxeHuss MKT. BriBox ocHoBHOTO ypaBHeHHs MKT.

5 Ypasuenue MenneneeBa-Knamneiipona. M3omporieccs! B razax, UX ypaBHEHHS U rpaduKu.
6 Crenenu cBo0O0IbI. 3aKOH pacipeieieHUs SHEPTUU 110 CTETICHSIM CBOOO/IBI.

Jlaboparopnas pabota Nel2, No14, Nel5

1 IlepBoe HavaI0 TEPMOIMHAMUKH U €r0 PHUMEHEHHE K H30TIPOLIECCaM.

2 PaboTta B TepmoauHaMuke. Berarcienue paboThl pu pa3ingHbIXHU30TIpoIieccax. LIMKibL.

3 TemnoemkocTs BemtecTsa. [lomuTponHsli nporecc. CBS3b IMOJMTPOIHOTO NpoIiecca ¢ U30-
TEPMHUYECKUM, U30XOPHBIM, H300apHBIM 1 a1nabaTHBIM IIPOLIECCaMu.

4 OHTpOnUs, €€ CTATUCTHIECKUI U TepMOJMHAMHYECKUI CMBICTBI. BTOpoe Havano Tepmoan-
HaMUKH.

5 Peanbnele ra3sl. U30TepMmbl peanbHbIx ra3zos. Kpurndyeckue napamerpsl. TpoiiHas Todka.
Brytpennsas sueprus peansHoro raza. Oddexrt xoynsa-Tomcona.

6 IToepxHocTHOE HaTshxeHNe. CMaunBanne. Kanmnsapaeie sBnenns. [lasnenue Jlamnaca.

7 Ssnenns nepenoca. Koapounments! nuddys3nn, BA3KOCTH, TEIUIONPOBOJHOCTH U HX CBS3b.

Jlaboparopnas pabota Ne2 1

1 DIEKTPOCTaTHIECKOE TIoJIe. DIIeKTpUIecKuii 3aps. 3akoH Kynona.

2 HanpspkeHHOCTD 3JIeKTPOCTaTHYECKOro Nouts. [IpuHIMI cyneprno3uium.
3 ITorox BexTopa . Teopema 'aycca.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

4 [ToTeHIaIBHOCTD ANEKTPOCTATUUECKOTO MoJIsl. Teopema o HUpKyISIHY.
5 CBs13b MEXTy HAIPSKCHHOCTHIO M TOTEHITHAIIOM.
6 ['eomerpuyeckoe onucaHue 1mojs. CHIIOBBIC THHUN. DKBUIIOTCHIHAIBHEIC TOBEPXHOCTH.

JlaboparopHas pabota Ne24

1 OnexTpudeckuii TOK. [IT0THOCTS TOKa. YpaBHEHHE HETIPEPHIBHOCTH.

2 3axon Oma a7 ogHOpoAHOTO y4yacTka renn. ConpoTHBIeHne MpoBoaHuKa. CoeTnHeHIe
COIPOTHBIICHUH.

3 3akon OMa 1 HEOTHOPOAHOTO y4yacTka 1enu. CroponHue cuibl. SC.

4 IIpaBuna Kupxroga.

5 OnexTpoeMKkocTh. KoHIeHcaTOPH! (BUBI, YCTPOHCTBO, COSANHEHHE)

Jlaboparopnas pabota Ne27, 28

1 WcTouHuky MarHUTHOTO 1MoJjsl. MarHUTHOE MOJIe ABMXKYILErocs 3apsiia U NPOBOJAHMKA C TO-
koM. 3akoH buo-Cagsapa.

2 [ToToK 1 HUPKyYIALIUS BEKTOpa MHAYKLMKA MarHUTHOTo noJjst. Teopema ["aycca u Teopema o
LUPKYJIALHUH.

3 Cuna JlopeHua. JIBuxkeHue 3apspkeHHOM YacTHLIBI B MATHUTHOM IIOJIE.

4 [TpoBOHUKYU ¢ TOKOM B MarHUTHOM moJie. Cuima Ammepa.

5 3akoH snekTpoMarauTHor unaykiuu @apanes. [Ipasuo Jlenna.

6 SBnenne caMmonHIyKIUU. MHIyKTUBHOCTD. COJICHOUI.

7 OHeprust KOHTYpa ¢ TOKOM ¥ MarHUTHOTO TOJISL.

8 Bo3HukHOBeHHE 3J1eKTprUecKuX Konedbanuii. KonebaTenbHbIi KOHTYD.

9 Ilepemennsrii anexkTpudeckuii Tok. KoHneHcaTop, KaTynika HHIyKTUBHOCTH, PE3UCTOP B IIETIH

NEPEMEHHOI'O TOKA. AKTI/IBHOC, PEAKTUBHOC U MTOJIHOC CONIPOTHUBJICHUS LICTIN.

10 Pe3onaHc TOKOB 1 HAIPSKEHUH.
11 [puHTIMIEI paguonepenaydn.
12 DnexkTpoMarHuTHoe noje. CucremMa ypaBHeHU MakcBea.

JlabopaTopHast paboTa Ne32

DNeKTPOMAarHUTHBIE BOJHBI M MX HapameTpsl. LlIkana 3MeKTpoOMarHuTHBIX BOJIH.
KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.

WHTepdepeHys cBeTa oT ABYX TOYEUHBIX HCTOYHHUKOB.

WnTepdepeHnys cBeTa OT INIOCKONIApalIeIbHON TUTACTHHKH.

WnTepdepeHnys cBeTa oT INIACTHHKY NlepeMeHHOH TonmuHbl. Koipua HeroToHa.
[Tpumenenne naTEpHEpPEHIINN CBETA.

OO WN B

JlabopaTopHast paboTa Ne34




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

1 SBnenne mudpakunu. OcodbeHHOCTh Tudpakuny cBeToBbIX BOJH. Judpakuuns OpeHerns u
®paynrogepa.

2 [Tpunuun I'toiirenca-Openens. YnpouieHne BEIYUCIEHUH ¢ TIOMOIIBI0 BEKTOPHOHN HarpaM-Mal.
3 Judpaxius Operens Ha KPYTiIoM OTBepCTHH. 30HBI DpeHers.

4 Judpaxius payarodepa Ha y3KOi IPSIMOIHHEHHON meNd. Y CIOBUS MaKCUMyMa ¥ MUHH -
MyMa. 3aBUCHMOCTb HHTCHCUBHOCTH CBETA OT YIia AU(PAKIIUH.

5 JudpakiuonHas pemeTrka. OCHOBHBIE XapaKTePUCTUKU AU PAKIIMOHHON PEIISTKH. Y CIIOBHS
TJIABHBIX MAKCHMYMOB U MUHIMYMOB U JOOaBOYHBIX MHHIMYMOB.

6 Judpakuus Ha TpexMepHO# pemeTku. YpaBHenue Bynbda-bperros.

Jlaboparopnas pabota Ne35

1 ITonapuzanus ceera. EcTeCTBEHHBIN U NOJISPU30BAHHBIN CBET.

2 IMonspuzamus cBera Npu OTpaXKEHUH U IpesioMIeHUH. 3akoH bproctepa.

3 JlBoiinoe nyuenpesnomienue. CBoHCTBa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIyUCii .

4 [MonspuzaTops! (BUIBI, YCTPOWCTBO, HA3HAYUCHHUE).

5 3akoH Matoca. AHaiIU3 NOJSPU30BAaHHOTO CBETA.

6 OnTuyecKky aKkTHBHBIC BEIIECTBA. BpalieHne MIoCKOCTH MONIPU3aliy CBETa.
JlaboparopHas padota Ne36, No41, Ne4?2

1 BonHOBBIE U KOPILYCKYJISIDHBIE CBOMCTBA CBETA.

2 JlaBnienue, nMIryssc, Mmacca potoHa. CBA3b SHEPTUU M UMITYJIbCA PEISITUBUCTCKON YaCTH-IIBI.
3 I'unotesa [nanka. Uznyuenne AUT.

4 dorosddext. Bumst horoaddexra u Teopust BHemHero Gpotosddexra. Pensruuctekuii
¢doroaddexr.

5 Dddexr Komnrona. TopMO3HOE PEHTTCHOBCKOE U3JIyUCHHE.

6 Jmmnaa Bonasr ebpoiins. [Tpuaiun HeonpeneneHHocTel [ efizendepra.

7 Y-(QYHKIHUS U ee CBOICTBA.

8 YpasHenue lllpeannrepa (BpeMeHHOE U CTallOHApHOE). J{BIKEeHIE CBOOOIHOM YaCTHIIBL.
9 YacTHia B IOTEHIUAIBHOMN siMe (OSCKOHEUHOM M KOHETHOM ).

10 KBaHTOBEII rapMoHUYECKUi ociuATOp. TyHHENBHBIN 3 deKT.

Jlaboparopnas pabota Ned4
1 Kak mpoucxoaut hopMupoBaHne SHEPreTHIECKUX 30H B TBEpAOM Tene? XapakTepuCcTHKa
KaKJOU 30HBI.

2 CtpoeHne pOBOJAHUKOB, MOJYIPOBOIHUKOB U JUAJIEKTPUKOB C TOUYKH 3PEHUSI 30HHON TEO-pUH.
3 [TpoBoAMMOCTE COOCTBEHHBIX M MPUMECHBIX MOTYIIPOBOTHUKOB.

4 Pacnipenenenust ®epmu-/upaxa, boze-Ditnmeitna, Makcpemna-bonsimana. Dueprust @ep-mu.
5 BripakeHue 3aBUCUMOCTH CONPOTUBJIEHUS OT TEMIIEPATYPbl AJIsl IPOBOJAHUKOB U MOJIYNpPO-

BOJHHKOB.




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
6 SIBIeHMs Ha TpaHULE pa3/iena IBYX MOJYIPOBOJIHUKOB Pa3HOTO THIA TPOBOAMMOCTH. [IpuHImI
JICUCTBHUS M Ha3HAUYEHHE AM0Jia U TPHUOJIa.
JlaboparopHas padota Ne51, Ne53
1 CocTaB U XapaKTEepPUCTHUKH aTOMHOTO A1pa. SIIepHbIe CHITBL.
2 Monenu cTpoeHHs aTOMHBIX SIZIED.
3 OHeprust CB3M sAApa. Y AenbHast SHeprus cBs3u. JleekT Macchl.
4 EctecTBeHHas M HCKyCCTBEHHAS PATHOAKTUBHOCTH. XapaKTEPUCTHKA O-, B-, Y-H3TyICHUH.
Dddexr Méccbayapa.
5 Kiaccudukauus snepHbix peakuuii. CocraBHoe siapo. DddexTrBHOE ceuenue. XapakTepHoe
siIEpHOE BpeMsl.
6 Peaxuuu nenenus sinpa. Llenssle saepHble peakuuu. TepmosaepHble peakuuu. SAnepHsie
peaKTopBI.
7 Knaccudukanus sneMenTapHbix dactuil. KocMudeckue aydu.
3HaTh OCHOBHBbIE OIIPEIEICHUS U TIOHTHUS Ilepeuyens TeopeTHYECKUX BONPOCOB K IK3aMeEHY: DJIeKTPOTEXHUKA U
TEOPUH INEKTPUUECKHX LIeTIeH 1 1 OnHo¢a3zHblil TpaHC(HOPMATOP CO CTATBHBIM CEPACYHUKOM. JJIEKTPOHUKA
3JIEKTPOMArHUTHBIX YCTPONCTB. 2 Tpexcdasznbie TpaHCcHOPMATOPBL: Ha3HAYEHHE, KOHCTPYKIINS, TPUHINI JEHCTBHS, OCHOBHBIC
9KCIITyaTaI[HOHHBIE TIAPAMETPHI.
3 [MTonyueHne BpamaoIierocsi MarHUTHOTO MOJISL B Tpexha3Hoil 1enmy.
4 ACHHXpOHHBIE JABUTATEIN: Ha3HAYEeHNE, KOHCTPYKIMS, TPUHIIAI JICHCTBHA.
5 Croco0blI ITycKa M PeryJIMpoBaHHs CKOPOCTH aCHHXPOHHBIX JIBUTATEICH.
JlBUraTteny mocTOsSHHOTO TOKa: Ha3HaYeHUE, KOHCTPYKIIHSL, CIIOCOOBI BO30YXK/ICHNs, OCHOBHBIE
XapaKTEePUCTHKHU.
Ymers OIIMCHIBATH JIEKTPUIECKOE COCTOSTHHE IIpumepHbIe NpaKkTHYECKHE 3aJaHU VIS IK3aMeEHa:

Lenel U 3JIeKTPOMarHUTHBIX YCTPOMUCTB.

1. Jano: U ,6,=220 B,U,,,,=127 B, S;,,,,=1100 BA.
Omnpenenuts HOMUHAJIBHBIE TOKH EPBUYHOMN U BTOPUYHON 00MOTOK TpaHchopMaTopa u
k03¢ dunmeHt tpancdopmanuu K.
[Touemy HOMHHAJIBHBIE TOKH HE PaBHBI 110 BeTHYNHE?
2. Onuodasublii TpanchopMaTOp HOMUHAIBLHON MOIITHOCTEI0 SHOM=600 KBA BKJIFOUEH B CETH C
HanpspkerueM Uq,,,=10 000 B. Hanpspkenue Ha 3axuMax BTOpHIHON 00MOTKH Uy, =400 B.
OrmnpesenuTh YUCIIO0 BUTKOB epBUYHON 00MOTKH W 11 K03 dunneHT Tpancdopmanuu K, ecian gucno
BUTKOB BTOPUYHOI 00MOTKH W,=25.
3. Bo BropuuHoii 00MoTKe TpanchopmaTopa HaBoautes DJIC E,=100 B ¢ yacroroit =50 I'w.
Omnpenenuts D/1C E,, ecnu amminTyna HarpsHKeHUs! Ha IEPBUYHON 0OMOTKE HE H3MEHHTCS, a
yacToTa Bo3pacreT 10 400 ['u?
4. Tpaunchopmarop uMeeT ciaeayromre Aanuse: S,,,=10 000 BA, P;=200 Bt, P.=400 Bt. OnpenenuTs




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

KIIJ Tpanchopmaropa npu cosep=0,8 u 3=0,5.
5./IBuraTesnp NOCTOSHHOIO TOKA MTapaJuIeNbHOTO BO30Y)KACHUSI UMEET MaclopTHbIE NaHHbIe: Pyop=10
KBT, UHOMZZZO B, I;[HOMZSO A, nH0M=IOOO 06/MI/IH, R;[:O,4 Om.
OmnpenenuTs 4acTOTY BpallleHUs KOs ABUraTess P UAEaIbHOM XOJIOCTOM XOJ€.
6. JIpurarens MOCTOSHHOTO TOKa HE3aBICHMOTO BO30YKICHHUI UMEeEeT HOMUHAJIBHBIE JaHHEIC: Pyoym=55
KBT, UHOM:440 B, IHHOM:140 A, R;[:O,l Om.
Omnpepenuts npotrBo - S/C 1 3MEKTPOMATHATHYIO MOITHOCTH JIBUTATEIIS.
7. JlBurarens MOCTOSIHHOTO TOKA IapaIeIbHOTO BO30YKICHHS MMEET HOMUHAIBHBIE JaHHBIE: Pron=10
000 BT, UHOM:220 B, IHOM:55 A,
Nrom=1000 06/MuH, Rg=0,4 OM, Rg=44 Om.
Omnpenenuts KITJ{ 1 1 MOMEHT BpallleHHsI JBUTATENs.
8. JlBurarens mapasiebHOTO BO30YKACHUS HMEET HOMHHAIbHBIC JaHHbIe: Pov=1,5 kBT, Ugom=110
B, IHOM:1 8 A, nH0M=3OOO 06/MI/IH, RB:lO4 OM, Rﬂ:0,47 Om.
Omnpenenuts npotuBo — 3JC nBUraTens ¥ HOMUHAIBHBI MOMEHT Ha Bay.
9. HomuHaneHbIe JaHHBIE ABUTATENSI MapayieibHOTO Bo30yxaeHus: Ugom=110 B, lgom=14 A,
PHOMZI:S KBT, R;[:(),SOM, RB=220 Om.
Omnpepenuts npotuBo — DJIC mpu Harpyske paBHOH 14=1,51y0Mm.
10. Tpexda3Hblii acCHHXPOHHBIH IBUTATENF IMEET HOMIHAIBHEIC JAHHBIC:
Prom=10 kBT, Urom=220/380 B, nHoM=950 06/MuH, 1=85%, C0S®=0,681.
Omnpenenuts HOMUHAIBHYIO MOIITHOCTH MTOTPEOJICHUS SHEPTUH U3 CETH M MOMEHT Ha BTy JIBUTaTels,
eci 0OMOTKA CTaTOpa COeIMHEHa «3BE3JI0M.

OmnpenenuTs HOMUHATIBHYIO MOIITHOCTD MOTPEOIEHHUS SHEPTHH U3 CETH U MOJTHBIC TOTEPH YHEPTUHU B
nsurarene, ecnu: puom=4,5 kBt, k.m.a. 1=90%.
12 MaxcuManbHbIH MOMEHT acHHXpoHHOTO ABuratens 13Hwm mpu Ul=UlxoMm. YeMy oH paBeH npu
U1=0,8Unom, ecau R2=const?

Bnanets

METOJaMH aHaJIn3a MPOCThIX
3JEKTPUUECKUX 1enel, HaBbIKaMHU
HM3MEPEHUS JIEKTPUUECKUX BEJIUUUHBI.

Ilepeuenb TeM J1a60paTOPHBIX PadoT :

1.MccnenoBanue omHodazHoro TpaHcopmMaTopa;
2.MccnenoBanne nBUraTejie MOCTOSIHHOTO TOKa;
3.UccrnenoBanre aCHHXPOHHBIX IBUTATENEH ¢ (Pa3HBIM POTOPOM.

3HaTh

OO011yI0 TEXHOJIOTHYECKYIO CXEMY
M3TOTOBJICHHUS OTIIMBOK B MIECYAHYIO
¢opmy, coctaB pOpPMOBOYHBIX
MaTepuagoB, MApKUPOBKY JINTEHHBIX
CIJIaBOB

IIpumepHBbIii NepevyeHb

BOIIPOCOB /UISl IK3aMeHA:

W3Bneuenne monenu u3z GOpMBI.

H3srorosnenue crepkHE.

Cbopxka dopm.

Oxpacka u cynika popm.

Ko 1151 3aimuBKH hopM.

3anuBKa Gopm.

OJeMeHTHI JINTHUKOBO-TTUTAIOMIEH CHCTEMBI M THITHI TUTHUKOBBIX CHCTEM.

JIuteiinoe
[IPOU3BOJICTBO




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

OxnaxkJieHue OTIMBOK B (hopMe.

Bri0uBKa OTIHBOK U3 (HOPMBI.

OOpyOKa OTIMBOK.

Ouncrka OTINBOK

JIuThbe B KOKUIIb.

JIuThe Mo naBIEHUEM.

LenTpoOexHOE THUTHE.

JIutbe B 000I0YKOBBIE (POPMEI.

JIuthe No razuduIIpyeMbIM MOJIEIISIM.

JInThe No BHITLIABISIEMbBIM MOJCIISAM.

Bakyym-1muieHouHast pOpMOBKa.

Knaccudukanms nepeKToB OTIHBOK.

KOHTpOJ’II) Ka4dyeCTBa OTJIMBOK. BI/II[LI I[e(beKTOCKOHI/II/I, METOAbI UCITPABJICHUSA I[eq)eKTOB OTJIUBOK.
TexHHKO-9KOHOMHYECKOe 000CHOBaHKE BHIOOPA TEXHOJIIOIMYECKHUX MPOLIECCOB U X IKOJOTUUECKHE
XapaKTePUCTUKH.

Pecypco- u 3HEprocoepeKeHue B IMTSHHOM IPOM3BOJICTBE

X 0IOJHOTBEPACIOLIINE CMECH.

KuaKOCTEKOIbHBIE CMECH.

Tepmudeckas 00pabOTKa OTIIHBOK

VYmMers

OpFaHI/IBOBaTB HpaBI/IJ'ILHHﬁ IOABOJ
METaJlJIa B INIOCKOCTb, OPTaHU30BaTh
INMUTaHUEC OTIIMBKHU WU BEHTUIIAIIUIO (bOpMLI

ITo npemioxxeHHOM npenoaBaTeneM OTJIMBKH, norydaeMoil B [11'O:
- BBIOpaTh IIOCKOCTh Pa3beMa;

- ONIPEIECTNTh MMTaHNE OTINBKY;

- OTIPE/ICTINTh BEHTWISLNIO ()OPMBI

Bnagers

Hasbixamu npuroToBieHus
(hOpMOBOYHOM CMeCH, HABBIKAMH PYYHOU
(hOpMOBKH, HABBIKAMU 3aJIUBKU (POPMBI

Penienne KOMILUIEKCHBIX 3224

Ilpumep Komniexcrou 3aoaqu:

Pa3paboTaTh TEXHOJIOTHYECKHE PEKOMEH AN 10 TPEJI0KEHHOH Mperno/iaBaTeieM OTINBKH,
nosygaemoii B [1I'®D

3HaTh

OCHOBBI U PA3JIMYHBIC METOAbI
TPOU3BOICTBA (DEPPOCILIABOB, & TAKKE
TEXHUYCCKHE U TCXHOJIOTHYCCKHUEC
CpelCTBa peau3alii MpoeccoB

IIpumepnvie meopemuueckue 6onpocwl:

Ponb deppociiaBHOro NpoU3BOACTBA B METAILTYPTHH.
Knaccudukarus ciocoboB npon3BoacTBadeppoCIiaBoB.
[uxTOBBIE MaTEPHAIIBI, HCIOJIb3YEMbIE B IPOM3BOACTBE (HEPPOCILIIABOB.
ITpousBoxacTBO yriaepoauctoro GeppoMaprasia.
[Tpon3BoACTBO HU3KOYTIEPOANUCTOTO (heppoMapraHiia.
[Tpou3BOACTBO METAUIMYECKOTO MapraHIa.
[MpousBoxcTBo deppoxpoma.

[Tpou3BoACTBO HU3KOYTIEPOANUCTOTO heppoxpoma.
[MpousBoxcTBO eppoBanams.

[IpousBoxcTBO eppocumunus.

ITponsBoaCcTBO PeppOHUKEIISI.

IIpoussoacTso
(deppociuiaBos




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT
00pa3oBaTenbHON
IIPOrpamMMBbl

[TpousBoaCTBO HUKES.

[Tpou3BoOACTBO KOMIO3UTHBIX (hepPPOCIIIIABOB.
[Momy4enue deppocmiiaBoB METOAOM CHHTE3A.
ITpon3BOACTBO a30THPOBAHHEIX (HEPPOCIIIIABOB.
[IpousBoacTBO 6GOPHUPOBAHHBIX (HEPPOCILIABOB.
[IpousBonacTBO heppoBosbhpama.
[IpousBonacTBO eppoTHTaHA.

ITpoun3BoacTBO (HeppOCIIaBOB Ha OCHOBE PEAKO3EMEIILHBIX JIEMEHTOB.

KoncTpykuus peppocmiaBHbIx neueii.
Knaccudukanus peppocruiaBHbIX Heden.
CaMocIieKarouecst YIeKTPOIBL.

YMmerb

BBISIBIIATH (DH3MYCCKYIO CYIIIHOCTD
SIBJICHUU U IIPOLIECCOB B arperarax
Pa3IMYHbIX TUIIOB U BBITIOJIHATH
MPUMEHUTCIIBHO K HUM MPOCTHIC
TCXHUYCCKUE paCUYCThI

IIpumepnole npakmuueckue 3a0anun:
OmnucaHue MIPUHIUI IPOU3BOJICTBA 10 MPEACTAaBICHHON CXeMe.

| 7
- 500
Aod anexmpod

N

+8400

2. I1o mpezacraBineHHBIM 00pa3naM (eppocIiIaBoB ONPEAETUTh UX THII.
3. Ompexnenuth conepxanne Fe,O3 B HCXOHOM ChIpbe, €CITH U3BECTHO, UTO conepxkanue FeO B Hem

12%, a obmiee comeprkanue xenesa 58%

4. OnpenenuTs pacxoa MapraHileBOH pyAbl Ha BRIIUIABKY (eppoMapraniia B JOMEHHOH IeYH MpH
YCIIOBUU COJIeprKaHUs Maprania B pyae 25%, 3akucu mapranmna — 15%, aByoyokucu mapranna 55%.,

Copepxanmne xenesa B pyne — 18%, 3axucu xene3a — 5%.

Bnanets

pacIIMPEHHBIM UHCTPYMEHTAPUEM

3ajanus Ha pelnieHne 3a1a4 u3 nNpodeCCHOHANBHON 00IacTh




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
pelIeHs TEeXHUYECKUX 3aau 1. OnpenenuTs TEXHOJIOTHIO MPOU3BOJICTBA O MIPEACTaBIeHHOM cxeMe. IIpoBecTtu aHamus
MHCTPYMEHTapHeM pelieHUs GU3HIECKHX | IPe/ICTaBIEHHOTO MIPOU3BO/ICTBA
3a7a4 B 00JIaCTH YEPHOI METaITYPrHH, ’
METOJIJaMH{ aHaJN3a (PU3NIECKUX SIBICHUH
B TEXHHUECKHUX YCTPOMCTBAX U CHCTEMAX.
2. IIpoBecTH CpaBHUTEIHHBIN aHAIN3 IPOU3BOJCTBA YEPHBIX METAILIOB. I[IpencTaBUTh CXeMBI
MIPOM3BOJICTBA. YKa3aTh OCHOBHBIE (PU3MUECKHE SIBICHHS], TPOTEKAIOIIME B 3TUX Mpoleccax.
3HaTh OcHOBBI HH()OPMAIIMOHHBIX TEXHONOTUH; | Ilepeuens meopemuueckux 60npocos K IK3AMeHy: AHanuz 9uciIoBoi
Texunueckue u mporpammusie cpencrsa | 1./1ns yero HykeH aHanu3 nHGopMauu? nHdopmanuu
peanuzanuy HHGOPMAIHOHHBIX 17. Kakue BUIBI CBSI3U MEXKy TapaMeTpaMH OBIBAIOT?
MPOIIECCOB B METAJUTYPTHU 18. UTo Ha3BIBAIOT CTOXACTHYECKOI! CBA3BIO?
19. Yrto Ha3pIBaIOT KOBapHamuen?
20. Yto Ha3bIBAIOT KOPPETAIUEH?
21. IlapHast ¥ MHOKECTBEHHAs! KOppesauus?
22. Kax onpeaenuTs Ko3QPUIUEHT KOPPEISIIi?
23.YucneHHoe 3HaYeHHE KOA(HUIIHEHTa KOPPEISIUU?
24. Yo Ha3bIBAIOT perpeccueu?
25. IlosicHuTe NPUHLIMIT METOJ1a HAUMEHbBIIUX KBAAPaTOB?
26. YpaBHeHHE perpeccuil 1 K03 PHIIMeHT anmpoKkcuMarim?
27. YpasHenue nuHud Tpenaa u k03 GHUIUESHT anpoKCUMAaIu?
28. Uto Ha3bIBalOT KpuTepueM Duiepa?
29. Uro HaspBaroT kpurepueM CThiofeHTa?
30. Kak BBIIOHSAETCS MPOBEPKA CTATHCTHYECKUX THUIOTE3 HA aAEKBATHOCTE.
YmeTs PaboTath ¢ coBpeMEHHBIMU Ipumepnvie npakmuueckue 3a0anus 01 IK3AMEHA:
IIPOrpaMMHBIMU CPEACTBAMHU pacuera - BBITIOJTHUTG 3aJIaHHE OTpaHUYeHUH (YCI0BHMil) BBeACHNEM OapbepHOi, TpadHOH QyHKIHNH;
- HCTIOJIB3Y4 (QYHKIHIO CO3/IaHMS rpaduuecKux 00BEKTOB Ha JIUCTaX M JUarpaMMax dJIeKTPOHHBIX
tabmun Excel (muHeiiuaTeie rpaduKn), ONEHUTH JOCTOBEPHOCTh 3HAYEHUI [TAPAMETPOB MAaCCHBa JAHHBIX
U YJAJIUTh BBINAJAIOIUE TOUKH.
Bnagets Metonamu aHanm3a GU3NIECKUX SBICHUN | 3a0anus Ha pewienue 3a0a4 u3 npopheccuoHatbHoil oonacmu:

B TCXHUYCCKUX YCTpOﬁCTBaX Hn CUCTECMaAX

B CPCC DJICKTPOHHBIX Ta6J'II/IL[ Excel MMPOAaHAJIN3UPOBATH MPOU3BOACTBEHHBIC JAHHLIC JOMEHHOT'O 11€Xa




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU MPOrpaMMBbl
ITAO «MMK» 1 o1leHUTH BIUSHHUE TEMIIEPATyphl U JaBJIEHUS B IIaXTe JOMEHHOI I1e4H Ha paBHOBECHBII
COCTaB rasa.
3HaTh OCHOBBI HH(DOPMAITMOHHBIX TexHOJNoTHit; | [lepeuens meopemuueckux 60npocoe K IK3amemny: MaremaTuueckas
TEeXHUYECKHE U IIPOrpaMMHBIE CPeCTBa CTaTUCTHKA B
peanngaHHH I/IHCI)OpMaL[I/IOHHBIX 1 LITO Ha3bIBACTCA CTaTHCTHKOﬁ? MeTaHﬂprHI/I
TIPOLIECCOB 2. Kak knmaccuummpyrores morpenHocTu?
3. Uto Ha3BIBAIOT a0COMOTHON OTPEIIHOCTHIO?
4. Uto HA3BIBAIOT OTHOCUTENFHON OTPEIIHOCTEHIO?
5. UTto Ha3bpIBalOT NPUBEAEHHON NOTPELLIHOCTHIO?
6. Uro Takoe “npomaxu’?
7. Uto Ha3bIBAIOT KJIACCOM TOYHOCTH Mpubopa? UTo 03HAUaeT ero YMCICHHOE 3HaueHue?
8. UYro Ha3bIBAIOT OIMCATENBHON CTATUCTUKOW, KAKHE CTAaTUCTUYECKUE (DYHKIMH BKIIOYEHBI B
3TOT TePMUH?
9. Kak onpenenuts cpeanee 3HaUCHHUE AJIS HEMIPEPBHIBHON U TUCKPETHON BETUYNHBI?
10. Yro Takoe MaTeMaTH4YeCKOE OXHUAaHUe?
12. HopmanbHBbIi 3aKOH pacrpeaeneHus (MaTeMaTH4ecKuil U rpadudeckuii) Bun?
13. Yro Ha3wIBaeTCS AuCIIepcueii?
14. Yro Ha3BIBAIOT CPEAHEKBAPATHUCCKUM OTKIOHCHUEM?
15. Yro HaA3BIBAIOT MOION?
16. Uto HA3BIBAIOT MEIHAHOM?
VYmMers paboTaTh ¢ COBpEMEHHBIMU IIpumepnvie npakmuyueckue 3a0anusn 01 IK3amena:
MIpOrpaMMHBIMHU CPEICTBAMH pacyeTa, OLEeHUTD JIOCTOBEPHOCTH 3HAUYEHUH napaMeTpOB MAacCHBa JaHHBIX U YJAJUTh BBIIIAJAIOIINE TOYKH,
UCIIOJIB3YsT PYHKIIMIO CO3TaHUs TPapHUSCKUX OOBEKTOB.
Branets METOZaMHU 00paOOTKH CTATHCTHUCCKUX 3aoanus na peuienue 3a0ay u3 nPodheccuoHanbHou odracmu:
JTAaHHBIX (PU3UUECKUX SBICHUHN B Hcnonp3ys maker «OnucaTtenbHasi CTaTUCTHKAY, POaHAIN3UpoBaTh BeIOOPKY 13 1300 rmraBok B KKII.
TEXHHYECKUX YCTPOHCTBAX M CHCTEMax
3Hath OCHOBBI HH()OPMAIIHOHHBIX TEXHOJIOTHIT;, | IIOHATHE «ONTHMaNILHBIN», KPUTEPUM ONTUMAILHOCTH. MeToas! ONTUMH3ALUH
TEXHHYECKHE ¥ POTPaMMHEIE cpecTBa | |IPMHIMI BBIGOPA KPUTEPHS ONITUMATBLHOCTH.
peanuzanuu HHHOPMAITMOHHBIX UYro Taxoe nenesas GyHKIHA.
IIPOLIECCOB; [TonsTHS JIOKAIBHOTO U TII00AJIBHOTO ONTHMYMA.
cpeicTBa 06PaGOTKH YHCIOBOI CrannapTHBIN BUJ 33a4l ONTUMU3ALMH.
uHdOpMAIIH Jenenue 3a1a4 ONTUMU3ALUK B 3aBUCUMOCTH OT BUJA ypaBHEHUH 3a1al0IUX OTPaHUYEHUS U LIEIEBYIO
($YHKIHIO.
Vmers paboTaTh ¢ COBpPEMEHHBIMH

OporpaMMHBIMHU CPE€JICTBAMU PACUYLTA,
BBITIOJHATD IPUMCHUTEIIBHO IPOCTHIC
TCXHUYCCKUE paCUCThl 10 OTHOMICHHUIO K

Pons 1 MecTo MaTeMaTH4ECKON MOJIENH ITPY ONTUMH3ALUH POU3BOJICTBEHHBIX ITPOLIECCOB.
3aganue orpaHUYeHUH (ycIoBuUil) BBeleHHEeM OapbepHOH, IITpadHON QYHKIHK.
I'padmueckuit MeTo TMHEHHOTO MTPOTPAMMHUPOBAHHSL.




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
9JIEMEHT 00pa3oBaTenbHON
KOMIETEHIINH POrpaMMBI
TEXHOJOrnI€CKUM IMpoLeccaM. TpaHcropTHast 3a1a4a JIMHEHHOTO ITporpaMMupoBanus. [IoHATHE ¥ COCOOBI pelIeHus.
MeToapl HEIMHEWHONW ONITUMU3AIIAH.
Buagers HaBBIKAMHU pabOTHI C COBPEMEHHBIMH Ponb 1 MecTo MaTeMaTHUECKON MOJENN TPU ONTUMU3ALUK IPOU3BOICTBEHHBIX MIPOLIECCOB.
MPOTPAaMMHBIMH CPEACTBAMH pacyera u I'padmueckuit MeTo TMHEHHOTO MPOTPAMMHUPOBAHHIS.
COBEPIIEHCTBOBAHUS TEXHOJIOTMUECKHUX CuMIUIeKC METO/I JIMHEHHOTO MPOTpaMMHUPOBAHUS
IIPOLIECCOB; TpancnopTHas 3a/1a4a JIMHEHHOTO porpaMMupoBanus. [IoHSITHE W CIOCOOBI pelIeHUs.
METO[aMH aHajm3a (GU3HICCKUX SBICHUMA
B TEXHUYECKUX YCTPONCTBAX U CUCTEMax
3Hath OCHOBBI I/IH(I)OpMaHI/IOHHbIX TeXHoﬂorHﬁ; HOI’pCIHHOCTL pe3yibTaTta YUCJICHHOTO PCHICHUA. McTouyHMKY BO3HUKHOBEHHUS. YHucneHHble METOIbI
TEeXHHYECKHE U IIPOrpaMMHBIE cpeficTBa | ducinennoe quddepenuupopanue.
peanusanuy HHPOPMALUOHHBIX CriocoObI BEIUMCIICHHSI SJIEMEHTAPHBIX ()YHKIIHH.
IIPOLIECCOB; Or1ieHKa NOTPEIIHOCTH KOHEYHO-PA3HOCTHBIX METOIOB.
cpeacTBa 06pabOTKH YMCIIOBO HuTerpupoBanue cucteM ypaBHeHuil. OOIIHE BOMPOCHL.
vH(OpMAIIH MeTtoibl cBeIeHUSI MHOTOMEPHBIX 3aa4 K 33JladaM MEHbLIEH pa3MEepHOCTH.
YMmers paboTaTh C COBPEMEHHBIMU ITocTraHOBKA 3a]]a9U MHTCPIIOJSIMA (HYHKIIUH.
TPOrpaMMHBIMHU CPE/ICTBAMH PACHeTa, ®opMyis! nHTEpHoNAnUH Jlarpamka u HeroToHa.
BBIIOJHATh IPUMEHUTENBHO MPOCTHIE MeTo KOHETHbIX PA3HOCTEI.
TEXHUYECKHUE PACUETHI IO OTHOLIEHUIO K
TEXHOTOTHYECKHM TIPOTIECCAM. JuckpetHoe, ObicTpoe npeodpazoBanus Oypee.
UwcieHHBIe METOBI alNreOphl: METOJ OCIEA0BATEIFHOTO UCKITFOYCHUST HEM3BECTHBIX, METO]] IPOCTOMH
WUTEPALMHU, METOJ 3elelis, TPaAMEHTHOrO CITyCKako
3anava Komu.
Bnanerts HaBbIKaMU pabOThI C COBPEMEHHBIMH UucnenHnoe naterpupoBanue. Kagparypusie popmynst Hetorona-Koteca, ["aycca.
MPOrPaMMHBIMH CPEACTBAMH pacuera u MHuoromepHsbIe 3a1a4i. MeTo/1 HAMMEHBINUX KBAJPaTOB.
COBEpUIEHCTBOBAHHUS TEXHOJIOTHYECKUX Pemienue cucteM HeIMHEMHBIX ypaBHEHUN: METO MPOCTOM utepannu, Meto] HproToHa.
IIPOLIECCOB; YucrIeHHbIC METO/IbI PellicHHs OOBIKHOBEHHBIX A hepeHIInaNbHBIX YpaBHEHHIA
METOAaMH aHajn3a GU3MICCKUX SBICHHHA
B TEXHHUYECKUX YCTPOMCTBAX U CUCTEMAX
3HaTh SJIEMEHTHI HAuepTaTeIbHON reoMeTpun U | Ilepedens TeopeTHIeCKuX BOIPOCOB K DK3aMEHY: [IpoexTupoBanme
KOMIIBIOTEPHOH rpaduKH, mporpaMMHbie | [IpUHIUIIBI IPOEKTUPOBAHUSL. JIOMEHHBIX Meveit
CpeICTBa KOMITBIOTEPHOH rpaduKu [IpoexTHas qOKyMeHTalus
OCHOBHBIE METOJIBI PACYETOB OCHOBHBIX [IpuHIUT BEITIONHEHUST B TPaQUUSCKOM PeJaKTope pa3pe3a PyTepOBKH Jemaan
KOHCTPYKIMOHHBIX y3JIOB; Bo3zayuiHoe oxiaxaeHue Jemaan: Ha3HauyeHUue, KOHCTPYKTUBHOE HCIIOJIHEHNE
OCHOBHBIE METObI HCCIIEIOBAHMIA, OnucaTh METOAMKY pacueTa KOJIMYeCTBa OTHEYIOPHBIX U3AENUH B JICaaH.
VICITONIE3YEMBIX B IPOSKTHPOBAHUM OnucaTh METOBI HCCIIEAOBAHUS TIPH MMPOCKTHPOBAHUH JOMEHHBIX MEYei
JIOMEHHBIX Teuent
Ymerb —  BBIIOJIHATH POU3BOACTBEHHBIC U IIpumepHbIe IpakTUYECKUE 3adaHus JJI1 SK3aMeHa:
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ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMIICTCHIIUH OpPOrpaMMBl
TCXHOJIOTrH4CCKUC PACICThI Paccuutarh KOJIMUECTBO MPSAMBIX U KIIMHOBBIX U3/I€JIMI HOPMAJIbHOM JJIMHBI B KOJIbLIE IAMOTHOM
paboTaTh ¢ COBPEMEHHBIMU KJIaJK{ C BHYTPESHHUM JUaMeTpOM 8,5 M.
pOrpaMMHBIMI CPEICTBAMHU pacteTa BHINOTHATE 3CKM3 U PACCYUTATh KOJIMIECTBO BEPTUKAIBHBIX U JUIMHY TOPU30HTAIbHEIX
PasIMIHBIX KOHCTPYKIIMH rpadHUTHPOBAHHBIX 61I0KOB B emanu ¢ dy=12,8 m.
PaccuuTaTh KONMHYECTBO MYJUTUTOBBIX H3/ICHI U [UTHHY TIEPUPEPUITHBIX YTICPOIUCTHIX OJIIOKOB B
HE4ETHOM Py KOMOMHMpOBaHHOMU nemany ¢ dy=12,8 M
PaccunTats pa3mepsl 3aMKOBOTO 0JI0Ka B YIIIEPOIUCTOH KIIaaKe CTeH ropHa ~10Mm.
BEINOTHATS 3CKU3 TOJICTOCTEHHOTO pacnapa auaMeTpoM 11,3 M U paccyuTaTh KOJMYECTBO IPSIMBIX H
KJIMHOBBIX M3/IEJINi HOPMaJIbHOH JJTMHBI BO BHYTPEHHEM KOJIBIIE.
Bnaners HaBBIKAMHU pabOThI C COBPEMEHHBIMHU [TpumepHbIe TpaKTUYECKUE 3adaHusl 1JIs SK3aMeHa!
NpOrpaMMHBIMH CPEACTBAMU MOJATOTOBKH | BBIMOIHUTE SCKU3 IBYXKOJIBLEBOH YIIIEPOIUCTON KIIAJKH B paiioHe 3ymIida 1 paccuuTaTh KOJIUYECTBO
KOHCTPYKTOPCKOH JOKyMEHTAI}H, YTJIEPOTUCTHIX OI0KOB B HAPYKHOM Koblle eciu dg = 12,3 M.
-Ha4aIbHbIMH HABBIKAMH KOMIBIOTEPHOH | BRImomHUTE 3CKH3 HEOXJIAXKIaeMON YacTH BBICOTOM 4 M TOJICTOCTEHHOM IIAXTH U paccuurTarthb
rpaduku KOJIMYECTBO HPSIMBIX IOJYTOPHBIX IIAMOTHBIX M3JEJHI BO BHYTPEHHEM KOJIbLE KIIaaKH,
PAacIoJIOKESHHOM B CepeAnHEe TAaHHOTO yJ4acTKa, eCIM HAPYXKHBIN IHaMeTp BEPXHEro KojblLa paBeH 7,4
M, a HIDKHETO — 7,8 M.
3Hath 33724 pelIacMble B METaJTypruH [TpousBoxcTBEHHAS -
YEPHBIX METAIJIOB Marepuan noceueHus JEKIUNA 1 IKCKYPCHI 7Sl IPaKTHKAHTOB MPaKTHKA MO
MOJTY4ESHHIO
VMeTh 000CHOBATE BEIGOP 3a/1a4 PEIIAEMBIX B BrInonHaTh 3aaHust ¥ paboThl HA KOHKPETHOM paboueM MecTe. Hpoq’e(jCHOHaﬂbHHX
METaJLTyprHH YePHBIX METAIOB BBINONHATL HHAMBUAYANLHbIE 3aJaHKS TI0 PAKTUKE: YMCHHI 1 OTBITA
TeXHOJOTMYECKUH Tpolecc. [10CIen0BaTebHOCTh  BBIMOJHEHUS TEXHOJIOTHYECKUX ONEpauuid | npodeccHoHaNbHOI
PEXUMBL. MEpOPHUATHS TI0 COBEPUICHCTBOBAHHMIO M MHTEHCU(DUKALIMM TEXHOJOTHIECKOTO mpomecca u | ACATCIBHOCTH
PEKUMOB
Branets HaBBIKAMHU TPUMEHEHUS (PH3UKO- ..
[puemamu cObopa MaTepuaia 1 HaOIOJCHUNI:
MaTeMaTHYecKOro armapaTa
HCIIOJIBb3YEMOTO B METAJULYPI U YEPHBIX | TeMIiepaTypHbIil pexKUM HArpeBa, HeeKThl HarpeBa. MexaHu3alus 1 aBTOMATH3aIUsI [TPOIIecca HarpeBa
METaJIOB U HarpeBaTeNbHBIX YCTpOoHcTB. CHOCOOBI COKpalieHWs  OKMCICHHS MeTajula, HpeaynpexJeHne
00e3yrnepoXuBaHus, MPeIyNpPeKIeHAE MOSBICHHUS IOBEPXHOCTHBIX U BHYTPCHHHX Je(EKTOB
IK-4roToBHOCTBIO HCIIOJIB30BATH OCHOBHBIE OHSITHS, 3aKOHBI H MOJIETH TEPMOIMHAMUKH, XHMHUY€ECKOil KHHETHKH, IEPEHOCA TEIUIa U MaCChl
3Harhb —  OCHOBHBIE ompeiesieHus u oHATHs | IlepedyeHb TeopeTHYeCKUX BOIIPOCOB: Dusnka

MOJIEKYJISIpHOH pu3nKn
TEePMOIVHAMHUKH;

Wneanbueiii ras. [lapamerpsl coctosiHus. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KUHETHUECKON TEOPUH
ra3os.
Pacnipenenenune Monexyn raza rmo ckopoctsm (pacnpeaenenue Makcpenna, ['aycca). Pac-npenenenue
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bonbimana.

Crenienu cBoOOIBI MOJIEKYJ1. Pacnipenesnene sHEpruy 1o cTeneHsM cBOOOIbl. BHyTpeHHS s SHEprus
H7ICAIFHOTO Ta3a.

W3zonpomeccsl B razax (M30XOPHEIH, H300apHBINA, H30TepMuIeckuii). PaboTa, coBepmiaemas Ta3oM mpu
Pa3IMIHBIXU30MPOIIECCAX.

IlepBoe Ha4aI0 TEPMOAMHAMUKH, €TO IPUMEHEHHE K Pa3TNIHBIMH30IIPOIIECCAM.

AnmabaTHBIN U IOJINTPOIIHEIN Tporiecchl. Pabota pu agmadaTHOM mporiecce. TermioemM-KocTh ra3oB.
KpyroBeie, oOpaTiuMbie 1 HeOOpaTUMBbIE POIIeCCHL. [IpUHIATT NeHCTBHS TETIOBOH U XO-JIOAWIEHOM
mammuH. Huka Kaprao u ero KIT.

OHuTponusa. CTaTUCTUYECKUH U TEPMOAMHAMHUUYECKHUI CMBICIBI 3HTpONHU. BTopoe Havyano
TCPMOANHAMUKH.

Peanbnble ra3sl. YpasHeHue Ban-nep-Baanbca.

W3otepmsl peanbHoro raza. Kpurnueckue napamerpsl. Kputndeckoe cocTostHuE.

BHyTpenHsis aHeprus peanbHoro raza. Dddext Ixoyns-Tomcona. CoxuxeHne ra3oB. DH-TaIbIHUSL.
Kunkoctu. [ToBepxHOCTHOE HATSHKEHHE KUAKOocTe. CMaunBaHKe M He cMadnBaHue. Kanmiapaere
SIBTICHUSL.

SBnenns nepeHoca: Au¢dy3ns, TEIIONPOBOIHOCT, BHyTpeHHEe TpeHue. CBsa3b Kodddu-mmeHToB
TIepeHoca.

VYmMers

—  KOPPEKTHO BBIPaXKaTh U
apryMeHTHPOBaHHO OOOCHOBEIBATH
MIOJIOXKEHHUS MOJICKYIISIPHO-KHHETHIECKOM
TCOPHUU U TEPMOJUHAMUKHU

—  pemats 3aaayu o MKT,
TEPMOJAUHAMUKHU U TEILIO-,
MacCOIepeHocy.

IIpumepHbIe NpaKkTHYECKHE 3aJaHUA IS IK3aMeEHa:

[pu n300aprIecKoM pacIInpeHUN JBYXaTOMHOTO ra3a Oplia coBepiieHa padota B 157 k. Kakoe
KOJIMYECTBO TeTuIa ObIJI0 cooOIIeHo razy?

WneanbHblil ra3, 3aHuMaronui o0beM 2 J1 U Haxoasuuiics noj nasnenuem 3,0 MIla npu Temnepatype
27°C, Harpesy MpH MOCTOSIHHOM 00beMe, a 3aTeM pacIIupuiid u3obapuiecku. Pabora pacimpenus rasa
npu 3ToM okazanach paBHoit 200 k. M306pa3uts nporiecc Ha quarpamme PV. Ha ckosibko Harpemnu ra3
B M300apHOM mpouecce?

Omnpenenure, NpH KaKoi TeMIepaType ra3a, COCTOAIIET0 U3 CMECH a30Ta M KUCJIOpo/ia, Hauboiee
BEPOSITHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIOPOAa OYAyT OTINYAThCSI APYT OT Apyra Ha Av = 30 m/c?
WneanpHBIA IBYXaTOMHBIHN ra3 00beMOM 5 1 U TaBJICHHEM 10°Ia M30XOPUUYECKU HAIrpeiu, B pe3yJibTaTe
YEro CpelHssl KWHETHUYECKast SHEPrus ero Mojexys ysenunuyuiack ot 0,0796 3B o 0,0923 5B. Ha
CKOJIBKO IIPY 3TOM M3MEHUThCS JaBlieHHe ra3a? B nanmpHelnieM ra3 H30TepMUUECKH PACIIUPUIIN 10
HavaJbpHOTO NaBieHus. Onpenenure o0beM raza B KoHIle npomecca. Oteer: yBemmuutcs Ha 0,16 MIa;
Tonkas MeTaminueckas IpsAMOyToJibHas miaactuHa maccoil 50 r pasmepom 20%30 cM najgaer B BOJE B
BEPTHUKAJIHHOM ITOJIOKEHHUH C YCTAHOBHUBILEHCS CKOPOCTHIO 6,9 M/c. CunTast, 4T0 MOBEPXHOCTHIO
TUTACTHHBI YBJIEKAETCS B IBIDKEHHUE CIIOH BOIBI TONIIMHON 2 MM, OIICHHUTH 110 3TUM JaHHBIM,
JUHAMHUYECKYIO BSI3KOCTH BOJIBL.

Bnanets

- OCHOBHBIMHU ME€TOJaMU PCIICHUA
3a/1a4 B 00JIACTH MOJIEKYJISIPHON (HpU3HUKN
1 TCPMOJUHAMUKH,

Bragenue HaBBIKaMU BBITOJTHEHNUS JJabopaTopHBIX padoT Nell, Nel2, Nel4,Nel5
3anaHus K 1a00paTOpHEIM paboTam:
Jlaboparopnas pabota Nel |
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3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU pOrpaMMBbl
—  npodeccHoHaTBHBIM S3bIKOM 1 MHKpO- U MAKPOCUCTEMBI U UX ITapaMeTPBHl.
MpeIMETHON 00IaCTH 3HAHUS; 2 Oynkuus pacnpenenenus Makcsenia. Hanbonee BeposiTHast, CpeHsis KBaapaTHIeCKas,
cpenHsist apupMeTHIecKas CKOPOCTH M X BBIYUCIICHHUE.
3 Oynkius pacupenenenus [aycca. bapomerpudeckas popmyna.
4 Ocnosubie nonoxennss MKT. BeiBox ocHoBHOTO ypaBHeHHsT MKT.
5 Ypasuenue MenneneeBa-Kiamneiipona. M3omporieccs B ra3ax, WX ypaBHEHHS U rpaduKH.
6 Crenenn cBOOOBI. 3aKOH pacIipeesICHIs YSHEPTUH 110 CTEIICHSIM CBOOOTBL.
Jlaboparopnas pabota Nel2, Nol14, Nel5
1 IlepBoe HavaI0 TEPMOJMHAMUKY U €r0 PUMEHEHHE K H30TIPOLIECCaM.
2 Pabota B TepmoiuHaMuke. Brraucinenue paboThl pH pasingHbIXu3onporeccax. [{ukibr.
3 TennmoemkocTs BemecTBa. IlomutpomnHslit nponecc. CBA3b MOJUTPOIIHOTO MpoIiecca ¢ U30-
TEPMHUYECKUM, U30XOPHBIM, H300apHBIM U a1MabaTHBIM IIPOLIECCaMU.
4 OHTponus, ee CTAaTUCTUYECKUH U TepMOAMHAMHUYECKHUI cMBICIBL. BTOpoe Hauano Tepmoau-
HaMUKH.
5 Peanpnble rasel. M30Tepmbl peanbHbIX Ta30B. Kputndeckue napamerpsl. TpoitHas Touka.
Brytpennss sHeprus peanbHoro raza. Oddekr Jxoymsa-TomcoHa.
6 [ToBepxHOocTHOE HaTskeHUe. CmaunBanue. Kanumsipasle siBinenus. Jasnenue Jlamnaca.
7 SBnenns nepenoca. Kosdhdummentsr auddy3nn, BA3KOCTH, TEIUIOMPOBOIHOCTH U UX CBS3b.
3HaTh OCHOBHBIE OIPEJENEHNS] U IOHATHS [lepeyens TeopeTHYECKHX BOMPOCOB K IK3AMEHY: Temnodusuka
6a30BBIX 3HaHUI B 00MacTH 1. TenmonpoBoaHOCTh. JuddepennmansHoe ypaBHEHHE TETIIONPOBOHOCTH.
€CTEeCTBEHHOHAYYHbIX JTUCIIUILIHH. 2. TeruonpoBOAHOCTH IIPU CTAIIMOHAPHOM U HECTAILIMOHAPHOM PEXHME.
DyHIaMEeHTaJIbHbIE OCHOBBI 3. Tennonepenada. KOHBEKTHBHBIN TEMJIO- M MAaCCONEPEHOC IPU CBOOOAHOM U BBIHYKACHHOM
€CTECTBEHHOHAYYHBIX JAUCIUILINH, TEUSHUU
OCHOBHBIE METO/IBI PEIICHUS TUIIOBBIX 4. l'maponnHAMHUYIECKUH M TEIUIOBOM IOTPaHUYIHEIE CIOH.
3a/1a4 10 U3BECTHBIM aITOPUTMaM U 5. PapnanuonHslil Temio- u MacconepeHoc. OCHOBHBIE MOHITHS U 3aKOHBIL.
npaBuiaM. OCHOBHBIE 3aKOHOMEPHOCTH 6. Byl TyqHCTHIX TOTOKOB.
MIPOIIECCOB MaccoIepeHoca 7. CHOXHBIN TeTJI000MEH.
MPUMEHHUTENIBEHO K TEXHOJIOTHIECKUM 8. TemoreHepanus 3a cueT CXKUraHus TOIUIMBa. OCHOBHBIE XapaKTEPUCTUKH TOILINBA.
Ipoleccam, ONUCHIBATh, PACCUUTHIBATE U 9. OcHOBBI TEOpHH TOPEHNUS. PacueThl HOIHOTO ¥ HETTOJIHOTO TOPEHHMS TOTIIIHNBA.
aHAIM3UPOBATh MPOLECCH IEpEeHoca 10. YerpoiicTBa 1i1st cxMraHus TOIIMBA. TemnoreHepanys 3a c4eT JIEKTPOIHEPTHH.
TeIIa ¥ Macchl, BBLACTIATH (DaKTOPBI,
OIpEENAONINE UX UHTEHCUBHOCTbD.
YmeTs OOBSACHATH THIIMYHBIE MOJICNIN 3ajay B IIpuMepHOe NpakTHYeCKOe 3aIaHKe VIS IK3aMeHa:

00acT Teruroo0MeHa. 00CyKIaTh
3(h(heKTUBHBIC CITOCOOBI PEIICHHS
npobieM TerooOMeHa CTPOUTh U
AHATM3UPOBATh MATEMATHYCCKUE MOJICITH
TEIUIOMacconepenoca. Pacmno3Hasars

1. HpI/I KaKHuX 3HAYCHUAX YHUCIIa BI/IO TEJIO SIBJISICTCA TepMI/I‘{eCKI/I TOHKHUM:
1 Bi —>0;

2. Bi — oo;

3 Bi <0;




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

3¢ (dheKTUBHOE pelIeHUE OT
Hea(PeKTUBHOTO, TP pEIICHUH 3a7a4
CIIO’KHOTO TeTIO0OMeHa.

. Kakoe gucio momo6us sBiseTcs onpeAensseMbIM IPU pacdeTax KOHBEKTHBHOTO TETIIO0OMEHa?

4. Kakue 3HaueHns1 Re cooTBeTCTBYIOT TypOyJICHTHOMY PEKUMY IBIDKCHUS KHIKOCTH B TPyOax

. Kakoe 3naucHue HOFJ'IOH.IaTeJ'IbHOﬁ CIIOCOOHOCTH UMEET a0COTFOTHO YCPHOC TCJIO:

. Kakoii u3 MPUBCACHHBIX 3aKOHOB IIPUMCEHACTCA JIsI paCYCTOB TermoooOMeHa I/I3Hy‘leHI/ICM?

4. Bi <0,25.
2
1. Pr:
2. Nu;
3. Re:
4. Gr.
3. Kakum ypaBHEHHEM NOJO0MS XapaKTepU3yeTCsl BRIHYKICHHAS KOHBEKIIUS ?
1. Nu=f Gr,Pr ;
2 Nu=f Qe,Pr ;
3, Nu = f €o,Pr ;
4. Nu= f @i,Pr_
(kaHamax)
1. Re >1300;
2 Re <9300;
3 Re >10300;
4. Re > 2300.
5. Yucno PeftHonpaca onpenensiercs mo Gpopmyie
1. Re = wd 2. Re = W—d
Y7 1%
3. Re = v 4. Re = i
/4 /4
6
1. A <1;
2. A=0;
3. A =1
4. A>1
7
ot
1. =—a=
4 on
2 g=a(t.—t )
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T
3. q=¢%c, (ﬁ) !
8. Kakue raspl 001a1a10T U3Iy4aTeIbHOM U MOTJIONIATENIbHOM CIIOCOOHOCThIO?
1. He, Ar, Ne;
2. Nz, Oz, H;
3. Hzo, COz, SOZ
Bnagets Crnoco6aMu JEMOHCTpauy yMEHHA IIpumep 3a1aHus HA pelieHHe 3a1a4 U3 podeccHoOHANbHOM 00JacTH:
BJIAaJCTh COOPOM HH(POPMAIIAU IS 3anmaua 2. B meus ¢ mocTosHHON TeMmepaTypoit tad, °C, moMeraeTcst CTaTbHON IAITHHLID
TETJIOTEXHUYECKUX PACUETOB. nuametpom D, M. Hauanehas TemnepaTypa Metamia coctapisiet thad, °C Koadduruenr
Cnocobamu cbopa 1 aHanuza TEITONPOBOIHOCTH CTATH A, BT/(M rpan); Temmoemxocts Ce,, KJK/(KT Ipaj), IIOTHOCTh PCT, KI/M°.
nHpopManuK 0 TEMI000MEHHBIX Koadpunuenr reroornauu ot nevyHsIx ra3zoB o Onpenenuts BpeMs Harpesa T, 10 MOMEHTa
rpoiieccax KOHBEKIUEH, U3TyUYEeHUEM U JOCTHKEHUS TEMIIEPATYPHI t05, 0C .TEMIIEpATypy HEHTPA tyey; B MOMEHT BBIJAUM METAJJIA U3 TIEUU.
TEIUTIONPOBOIHOCTRI0. MeTomamu pacyera | Temnodusndeckue mapaMeTphl cTanu: K03 GUIUEHT TeMIOMPOBOTHOCTH Ay, TEINIOEMKOCTH Cy,
MMPOLECCOB KOHBEKTUBHOTI'O TCIJIO- TJIOTHOCTD Pcp, CHUTATh HE3ABUCAIIUMU OT TEMIICPATYPHI.
MaccoINepeHoca, Mepeaatn Tera Paccunrats TeMneparypHoOe 10JIe HEOTPaHUIEHHOTO LMIMHPA JUIs 3HAYCHUH paguyca r=rQ) r=
U3ITyYEHUEM U MOJIEKYJISIPHON 1 2
TEIIONPOBOJHOCTBIO. —r r=—r
3 3 , =R 1o ¢popmysam 1 CpaBHUTH C PACCUYUTAHHBIMH O 5, O ey, tieyr 110 AUATPAMMAM
J.B. Ey):[pHHa BapuanTs! npeacrasnens! B Tabnuie 3. (Ipu. 3).
3HaTh - OCHOBHBIC ITOJIOKCHUA O6I.[Ieﬁ XHUMHH, KOHTpOJ'H)HI)Ie BOIIPOCHI IJI1 CaMOIIPOBEPKU: Dduznyeckas XumMus

OCHOBHBIE 3aKOHBI (PU3NUECKON XMMUH, a
TaKXe CIOCOOBI UX IPUMEHEHUS I
pelleHNs TEOPETUIECKUX U TPUKIAJHBIX
3ajad;

- TEOPETUYECKHE OCHOBBI XUMHUYECKUX U
(PU3UKO-XMMHUYECKHUX TIPOLIECCOB,
JIeKAIIUX B OCHOBE METAJUTyPrHYECKOTr0
IIPOU3BOJCTBA;

- OCHOBHBIE IIOHATHS, 3aKOHBI U MOJIETIH
TEPMOJIMHAMUKHU, XUMUYECKON KUHETUKH;
BIIMSIHUE OCHOBHBIX 3aKOHOB
TEPMOJMHAMMKU U XUMUYECKOH
KMHETUKH Ha IPOLECCH B METAJUTYPIUU.

1. Yto noHumaetcs moj ropeHueM torumea? Kakue oCHOBHBIE peaKI[UH FTOPEHUS TOIUINBA XapaKTEPHBI
JUIS METaJUTypTUYIECKHX MPOLECCOB?

2. Kak paccuurarh paBHOBECHOE JaBlieHUE Kuciopoza B razoBbix cmecsix CO — CO2 u H2 — H20 npu
BBICOKHX TeMIlepaTypax?

3. JlaiiTe TepMOJMHAMUYECKYIO OLIEHKY PEAKLIUsIM TOPSHHSI.

4. Kak BiusieT TeMIieparypa Ha OKHCJIUTeNbHbIe cBoricTBa razoBoil cmecu CO — CO2 ¢ NOCTOSTHHBIM
otHommenneM CO/CO2?

5. Kak BnusieT 1aBieHue Ha paBHOBECUE PEaKIUi B3aUMOJIEHCTBUS yrieposa ¢ kuciaopogoM u CO2?

6. laiite onieHky xummdeckoro cpoactea CO u H2 k xucnopoy npu TemnepaTypax MeTaLTypruuecKux
MIPOLIECCOB

7. YpasHenue uzotepMbl Bant-I'odda u ero nucnonpzoBanue Ams onpeneacHus HATPaBICHUS
NIPOTEKAHUS PEaKLU.

8. Kak usmensiercst xumuueckoe cpoactso CO u H2 ¢ Temmeparypoii?

10. Kak BrusieT naBieHUe Ha paBHOBECHE peakiuii ropenus cpoactso CO u H2?

11. Kax u3MeHuUTCA paBHOBECHOE JaBlieHHe Kucnopona B razoBoil cmecu CO — CO2 npu NOBBIIEHUN
Temneparypsl U ysenudeHuu cogepkanust CO2 B cocraBe cmecu?

UPOMETAJIIYPIrUUECKUX
IIPOLIECCOB
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13. Kak BrusieT TeMnepaTypa Ha OKUCIUTEIbHBIE CBOMCTBA ra3oBoit cMecu H2 — H20 ¢ mocTostHHBIM
otHowenuem H2 / H20?
14. Kax mpon3BOANTCS pacdeT paBHOBECHOTO COCTaBa CIIOKHOM ra30BOH CMECH, B COCTaB KOTOPOH
sxomaaTr CO2, CO, H2 u H20?
15. Kak mpou3BouTCs pacdeT NapuaibHOToO TaBICHUS KUCIOPOa CI0KHOM ra3oBoil cMeCH, B COCTaB
kotopoit Bxomsat CO2, CO, H2 u H20?
16. Kak Bimsiet TeMriepatypa Ha paBHOBecue peakinu bemna-bynyapa? Kakue temneparypabie o0xacTi
MIPOTEKaHMs 3TON PEaKIINU MOKHO BBIJICITUTH?
17. Kax paccuntsiBaercst cocTas ra3zoBoii cmecu CO — CO2, Haxoad1Ielcss B paBHOBECUH C TBEPIBIM
yraepoaom?
18. PackpoiiTe TEpMUH «TeMIIepaTypa BOCINIAaMEHEHU» Ta30BOH cMecH
20. Kax paccuurtats coctas ra3oBoif cmecu CO — CO2 — N2, Haxoad1uIecss B paBHOBECHH C TBEPABIM
yraepoaom?
21. Ykaxure nocieg0BaTeIbHOCTh Pa3BUTHA LIEMTHOM peaKkIuy TOpeHHs BOAOPOia 1 MOHOOKCHIA
yriepona.
22. Kunernueckre 0COOEHHOCTH M MEXaHU3M T'OPEHHS TBEPJIOTO YIIIepoa.
YMeTn - HCIIOJB30BaTh OCHOBHBIE XUMHUYECKHUE 3anmaua 3. Kakoe 3HaueHHE OIDKHO UMETh paBHOBecHOE oTHOmeHne PH2/PH20 s
3aKOHBI U TIOHITHS, TEPMOANHAMHIYECKIE | OE30KHUCINTENFHOTO HarpeBa YACTOr0 MapraHia B ra3oBoit ¢aze H2-H20 npu remmnepatype 1173 Ku
CIpaBOYHBIC TaHHBIC; IIPIMEHSATh METOIBI | OOIIEM JaBICHUH 3 10° Ia.
MaTeMaTU4YEeCKOT0 aHaJlu3a 1 3amada 4. Kakoe 3Ha4eHNe JODKHO UMETh paBHOBecHOe oTHOomeHne PCO/PCO2 mis
MOJIETTUPOBAHUS; 0E30KHCIIUTENIFHOTO HarpeBa YHCTOro jkene3a B ra3oBoi (aze CO2-CO2 mpu temneparype 1073 Ku
- YMETh COYETATh TEOPUIO U IPAKTUKY o6mem maBnennn 2,5-10° Ia.
JUIS pelIeHNs] HHKEHEPHBIX 3a7a4; 3amada 5. UHCTHIN XpOM BBIAEPKHUBAIOT BO BIAXKHOM Bojopoje rnpu temmneparype 1500 K u obuiem
POBONTH TEPMOAMHAMUUECKHE pacueTh! | naBaeHun 10° ITa. Kakoe MOXeT ObITh MAKCHMAITBHOE JABICHIE BOJSHOTO N1apa B ra3oBoii (ase, 4ToObI
METaJUTyprHYeCKHX IPOLIECCOB, HA He ITPOUCXOJIMIIO OKUCIIEHHE XpOMa IpH yKa3aHHOH TemmepaTtype?
OCHOBE IIPAKTUYECKUX JaHHBIX; 3amaua 7. PaccunTaiite, kakoe q0KHO ObITh oTHOMmEHHE CO2/H2 B HCXOAHOH CMeCH, 4TOObI
- rpaduvecky oToOpaxaTh MmojyueHHble | oOpasyromascs npu Temneparype 1000 °C razosas cmecs CO2-CO-H2-H20 6buia Obl
3aBHCHMOCTH; aHAIU3UPOBATh U 0€30KUCIUTENFHON IO OTHOIICHUIO K YHUCTOMY MapraHily.
00CYXIaTh pe3ynbTaThl (HU3HKO- 3anaua 8. PaccunTaiite paBHOBecHOe oTHOmeHHE (%0CO)/(%CO2) npu temneparype 1400 K n naBnennn
XAMUYCCKUX UCCIICIOBAHUI; BECTH 10° ITa JUIsL peakuuu BocctaHoBieHus mapraiua MnOt + CO = Mnr + CO2.
HAy4HYI0 JUCKYCCHUIO II0 BOIIPOCaM 3ana4a 9. Paccunraiite paBHOBecHOe oTHOMEHUE (%H2)/(%H20) nmpu remneparype 1700 K n
(hU3MYECKO- XUMUYECKHM OCHOBaM naBiernu 2-10° Tla s peaxuu BocctaHoBieHus xpoma SiO2(t) + H2 = Si(t) + H20.
METaJUTypru4eCKUX MPOLECCOB,
MIPOBOIUTH MaTEMaTHUECKYIO
MHTEPIPETALNIO TTOTYIEHHBIX
Pe3yIbTAaTOB U ONPEIENATh Hanboee
3HAYNMBbIE (DaKTOPHI.
Bnagets - HaBBIKAMH BBIYHCIICHUS TETIIIOBBIX 3ajaHue Ha perieHne 3a1a4 u3 MpopecCUOHANBHON 00IacTH (JIoMallHee WHANBUIYILHOE 3aaHNE)

3¢ HEeKTOB XUMHUUECKUX PEAKIINH PH

DopMyJIMPOBKA 3aJaHUA:




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
3a/IaHHOM TEMIIEPATYPE B YCIOBUAX 3agaua 1
MOCTOSIHCTBA AABJICHUS WK 00beMa, Omnpenenuts aKTUBHOCTB OKcHUia xele3a FeO B omKoMIoHeHTHOM nuiake (tad. 1).
KOHCTAaHT PaBHOBECHSI XUMUYECKHUX Tabmmma 1
peakIuii Ipy 3aJaHHOH TeMIIepaType; CocraB MIIaKOBOTO paciuiaBa Mac. %
- IPUMEHATH COBPEMEHHOE (PU3HIECKOE
00opynoBaHue W IPUOOPEI IIPH PEIICHUN Bapuast CaO MgO MnO FeO Sio,
MPaKTHYECKUX 3a7a4, IPOBOAUTH 1 40,0 5,0 3,0 25,0 25,0
CTaTHCTHYECKNI aHAIN3 MOy IEHHbBIX
OKCIIEPUMEHTAJIbHBIX JITAHHBIX; 3anaua 2
- METO/IaMH IPOTHO3UPOBAHUS
Pe3ynbTaToB BO3/ICHCTBUA HA OrnpeieNTuTh aKTHBHOCTH KOMITOHEHTOB B CIUIaBaX Ha OCHOBE eje3a (Tadi. 2,3).
TEXHOJIOTHYECKHE TTPOLIECCHI B
METaJUTYpIHH; BBIIBUTaTh THIIOTE3BI U Ta6muma 2
YCTaHaBJMBATL I'PAHUIILI HX IPUMEHCHHUA. | XpvpgecKuil COCTAB KeEJE3HbIX CIUIaBOB (Mace.%)
Bapuanr C Si Mn Cr S P
2 0,08 0,30 0,40 0,15 0,045 0,035
Tabnuna3 )
TTapaMeTpbl B3aUMOJICHCTBHS & KOMIIOHEHTOB CIIABOB HA OCHOBE JKeJe3a
pu 1600 °C
OneMeHT 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
) -0,45 -0,131 -0,021 -0,04 -0,133 0,07
3HaTh -OCHOBHBI€ 3aKOHBI TEPMOJITHAMHKH U TeopeTnyeckue BOPOCH: MeTo/ b1 KOHTPOJIS 1

XPIMI/I'-IGCKOﬁ KWHCTHUKMU,

-OTIpe/IeNIEHUs] OCHOBHBIX MOHATUN
TepMO}II/IHaMHKI/I nu XI/IMI/I‘{eCKOI\;I
KHWHETUKH;

-ONpEJIENEHUS MTPOLIECCOB, MPOTEKAIOIINX
B XMMHUYECKOH TepMOIMHAMUKE U
XHMUYECKON KMHETHKE;

1. I‘ITO ABJISICTCA l'[pe)IMeTOM I/IByIIeHI/IH TepMO}lI/IHaMI/IKI/I? LITO IIO3BOJIACT HpC}ICKaSBIBaTB XUMHYCCKasa
TepMO}]I/IHaMI/IKa B OTHOIIICHUHN XUMHUYCCKUX peaKum?I?

2. OxapakTepu3ynTe pa3inniane MeXy H30JIMPOBAHHBIMH, 3aKPBITBIMU M OTKPBITBIMH CHCTEMaMH.
[IpuBeauTe IpUMEPHI I KaXKI0T0 BUa ciucteM. Kak B3anMOCBsI3aHBI MEXTy COOOM TaKue MOHSATHUS,
KaK « TEPMOJMHAMHMYECKAsI CUCTEMAY, «TEPMOJUHAMHUUECKHUE apaMeTPhI» U «TEPMOIUHAMUUECKUE
CBOMCTBa»?

3. YeM xapakTepHu3yercsi TepMOJMHAMUYECKOE COCTOSHUE CUCTEMBI M TEPMOJUHAMHUUYECKHUI mporiecc?

aHajIn3a BEIICCTB




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
MPOTrPaMMBbI

Haiite onpeaencHue GYHKIUN COCTOSHHS CUCTEMBI.

4. KakoBbl IPU3HAKK TEPMOJIMHAMHYECKOTO Tpoliecca B cucteme? Kakast kiaccuukanus nporneccoB
CYIIECTBYET B 3aBUCHMOCTH OT ITapaMETPOB, KOTOPBIE B XO/I€ MPOIIECCOB OCTAIOTCS MOCTOSTHHBIMH WU
CTaHOBSTCSA EPEMEHHBIMU?

5. Yto moka3bIBaeT TeIIoBoi A ekt peakmun? Kak onmpenenstor 3HaK TeIuIoBoro 3G ¢peKTa Ha OCHOBE
TePMOANHAMHYECKON ¥ TEPMOXUMHUYECKON CUCTEM 3HAKOB?

6. Kakum 006pa3oM BEIpakalOT CKOPOCTh XUMHUIECKON peakiiiuu?

7. KakoBa 3aBHCHMOCTB CKOPOCTH peakuuu oT Temreparypsl? [Ipasuno Baat —T'odda.

8. Kak MOHO 3KCIIepUMEHTAIbHO ONPEAEIUTh YHEPTUI0 akTUBauH peakiu? Kak ucnonezyercs
ypaBHeHHE AppeHuyca Jis 00paboTKH SKCIICPUMEHTAIBHBIX JaHHBIX U BBIYMCICHUS BeIU4YuHbI E,?

9. Kak cocTaBisIfOT MaTeMaTHYeCKOE BRIPaKEHNUE KOHCTaHThl XUMUYECKOro paBHoBecus? Kakue
0COOEHHOCTH T€TEPOreHHBIX CUCTEM HaJ/I0 YYUTHIBATH MPU COCTABJICHUH KOHCTAHTBI XUMHYECKOTO
paBHOBeCHs?

10. B uém paznuurie nporeccoB, NpoTeKaouux B A1 Gy3noHHOI 00,1aCTH 1 BKUHETHUECKON 001acTu?
Kak n3mMeHeHne TeMnepBaTypbl MOXKET BIHMATh HA B3aHMHbIE NEPEXOAbl MEKAY STUMHU 001acTIMuU?

YMmerb

- 00BSCHITH TUIIMYHBIE MOJCIH
MPOLIECCOB TEPMOJIUHAMUKHU U
XHUMHAYECKON KHHETHKH;

- BBLIEJIATH OCHOBHBIE 3aKOHOMEPHOCTH B
npoLeccax TEPMOAUHAMUKH U
XHUMHYECKON KHHETHKH;

- NPUMEHSTH 3HAHUS TEPMOJIMHAMUKU U
XUMHUYECKON KHHETUKHU B
npodeccnoHambHON JesITeIbHOCTH;

3anaua 1

Hns peakuuit NH4NO;) = NoOgy + 2H,0() u 2CO¢y + Oaqy = 2COyry Beruncnute 3HaueHns AH u AS.

[IpuHUMas 5TH BeTHMYUHBI HE3aBUCUMBIMHU OT TEMIIEPATYPHI, JalTe KAa4eCTBEHHYIO OIICHKY HAlPaBICHHUS

peaxIyy Ipy HA3KUX UBBICOKHX TeMmepaTypax. [IpuOmmkEHHO OLleHUTe TeMITepaTypy, HIDKE KOTOPOH

NH4NO;( cTabunen, a BbllIe pa3iaraeTcs CaMonpou3BosbHO. JlaiiTe Taky!o ke OLEeHKY CTaOMILHOCTH
OZ(r).

Bagaua 2

Peaxiust uaer o ypaBHenuto:  H, +J, = 2HJ

KoHcTanTa cKkOpocTH 3TOH peakiuu mpu HeKOTopoit Temmneparype pasHa 0,16. UcxoaHbie

KOHIICHTPAIIUU PearupyronxBe-IIeCTB: CO(HZ) =0,04 moup/11, Co(Jz) = 0,05 monp/1. Beraucnure

HavyaJbHYI0 CKOPOCTh PEaKlUH U ee CKOPOCTh , KOTja KOHILIEH-TPalHs BOAOpoia OyAeT paBHa

0,02Momb/m.

Bnanets

-MPaKTHYECKUMH HABBIKAMHU PacUETOB B
paszesnie TepMOJAUHAMHUKYA U XUMUYECKON
KHUHETHUKH,

- OCHOBHBIMHU METOJIJAMH PEIICHUS 3a7a4 B
00J1acTH METOJIOB KOHTPOJISI U aHAJIH3a
BEILIECTB;

- HaBBIKAMH U METOIMKaMHU 0000IEeHHs
pE3yIbTaTOB PEIICHHS,
9KCIEPUMEHTAILHON JAESTEIHHOCTH.

IIpumepHbie TeMBbI pedepaToB:

1. TeopeTnueckne OCHOBBI KUHETHYECKOI'O METOa aHAIM3A.

2. Karanutudeckue METO/Ibl aHAIN3A.

3. OCHOBHbIE METO/IbI 00PaOOTKH KHHETHYECKHX AaHHBIX.

4. OCHOBHBIE IPHEMbI KHHETHYECKHX METOI0B aHAIN3a

5. IlpuMeHeHne KHHETHYECKIX METO/IOB aHAIN3a B aHATTUTHYECKOM KOHTPOJIE METAILTYPrHYeCKOro
MPOU3BOCTBA

6. YKaxxnuTe criocoObl orpeieIeHUs] HEM3BECTHOW KOHIIEHTPALMH 110 JJAHHBIM KMHETHYECKUX
H3MEpPEeHUI: CYIIHOCTh METO/Ia, TEOPETUUECKHE OCHOBBI, 00JIACTh PHUMEHEHHUSL.




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
QJICMCHT 06pa30BaTeJ'II>HOI7I
KOMIICTCHIIUN nporpaMMbl
X tga
teoL,
U) tga,
tga,
X X
X3 X3
0) X X,
X, X,
x 1/t
8)
’rr;uu.u =, =
.
S T W S
Lttt
3Hatb OCHOBHBIC 3aKOHOMEPHOCTH ITPOLIECCOB TQOPQTI/I‘{QCKI/IC BOIIPOCHI K IK3aMEHY: PasznuBka n

MacCcOIepeHoca NPUMEHUTEIBHO K
IpoleccaM pa3jIuBKHU CTaJIH, ONIUCHIBATH,
paccUuTHIBaTh U aHAIU3UPOBATh
IIPOLIECCHI NTEPEHOCA TEIUIA U MACCHl,
BBIIENIATH (PAKTOPBI, OMPEACIISIONIHE UX
MHTEHCHUBHOCTh

1. Kpucraniauueckas CTpyKTypa HENIPEPBIBHOIUTHIX 3arOTOBOK, OTAUTBHIX Ha MHJI3 BepTH-KanbHOTO
THUIIA.

2. Kpucramnmueckas cTpyKTypa CIUTKOB CIIOKOWHOM CTalU MPH PA3INBKE CTAJH B YITUPESHHBIC KBEPXY
M3JI0XKHHIBI C IPUOBLTFHBIMHU HAJICTaBKaMHU.

3. MakpocTpyKTypa HEIPEPHIBHOIUTOTO Cist0a MpH pa3iuBke cTaau Ha MHJI3 BepTHKAIBHOTO THIIA,
BEJIMYMHA TEXHOJIOTUYECKUX OTXOJI0B METaJlIa.

4. ®akTOPHI, BIUAIONINE Ha 3apOKICHNE U POCT KPUCTAJIIOB IIPH 3aTBEPICBAHNUH CTAH.

5. MakpocTpyKTypa CIUTKOB CIIOKOWHOW CTaJIM MTPH Pa3/IMBKE B YIUTMPEHHbBIE KBEPXY M3JIOKHHIIBI C
MIPUOBUTBHBIMY HA/ICTABKAMH, BEJIMYMHA TEXHOIOTHIECKUX OTXOOB IIPH MX IMPOKATKE.

6. MakpocTpyKTypa COpTOBOM 3aroTOBKH IPHU HENIPEPBIBHOM paznuBke ctanu Ha MHJI3 paauansHOTro
TUIIA, BEJIMYMHA TEXHOIOTMYECKUX OTXOJI0B METaJlIa.

7. MakpocTpyKTypa CAIUTKOB CIIOKOMHOW CTaJM MIPU PA3IUBKE B YIIUPEHHbIE KHU3Y U3TI0XKHHUIIBI C
TEIIOU30/IALIMOHHBIMU BCTaBKaMH, BEIMUHMHA TEXHOJIIOTUUECKUX OTXOJ0B IIPU MPOKATKE.

8. MakpocTpyKTypa CIUTKOB KUITALIEH CTaIl U TEXHOIOTMYECKHE OTXOAbI MeTallja Ipu npokaTke. Poib
TIOBEPXHOCTHOHM KOPKH IFIOTHOTO METAJUIA B TAKMX CIIMTKAaX, MEXaHU3M €€ ()OpMUPOBAHMSL.

9. MakpocTpyKTypa CIUTKOB ITOJYCIIOKOWHOW CTAaJIN ¥ TEXHOJIOTHYECKHE OTXOABI MeTallIa PH UX
mpokaTKe. Postb TOBEPXHOCTHBIX My3bIpeH B TAKWX CIMTKAX M MEXaHM3M HX (hopMUpOBaHHS.

KpucTtajim3danus cTajliu




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

10. Kpucrammnueckas CTpyKTypa HEPEPhIBHOJIMTHIX 3arOTOBOK, OTIUTHIX Ha MHJI3 kpuBosMHEHHOTO
THIIA.

11. 'mapoarHaMuKa HCTEYEHHS METallIa U3 CTAJIEPA3IMBOYHOIO KOBIIA.

12. TTonroroBka MHJI3 k pa3nuBke cTaim.

13. Knaccudpukarmus MHJI3. JoctonnctBa 1 Henoctatku MHJI3 ¢ H30THYTO# TEXHOIOTHIECKOH OCHIO.
14. Konctpykunu kpuctammzaropos MHJI3.

15. TemnepaTypHO-CKOPOCTHON PEKUM HENPEPBIBHOM Pa3IMBKU CTaNH.

16. IIpomexxyrounsrii kosm MHJT3.

17. YerpoiicTBo 30HBI BTOpUYHOTO oxjaxkaeHus MHII3.

18. YcTpoiicTBO cTanepa3nuBOYHBIX KOBIIEH U KOBIIEBHIX 3aTBOPOB.

19. TexHosIOTHs HENMPEPHIBHON PA3IMBKHU CTAIM METOIOM “IUIaBKa Ha IJIaBKY .

20. [lehexThl CTAIBHBIX CIIMTKOB U HENPEPHIBHOIUTHIX 3arOTOBOK.

21. PexxuM BTOPUYHOTO OXJIaXK/ICHHS HETIPEPBIBHOJIMTBIX 3arOTOBOK U CIISIO0B.

22. YCTpOHCTBO arperatoB pe3Ky 3aroTOBOK Ha MEPHBIE JJTUHBL.

YMmerh

pacmo3HaBaTh d3PPEKTHBHOE PEIICHHUE OT
Hea((HEKTUBHOTO, P PELICHUH 3a/1a4
CIIO)KHOTO TeIIooOMeHa

Ha npakTuyeckux 3aHATHUSIX PelIalOTCsl 321a4M N0 ONpe/eSIeHUI0:

— TOJIIIMHEI CII0SI 3aTBEPIEBIIIETO METaJIa B HEMPEPBHIBHOIUTOMN 3aTOTOBKE JJISl Pa3IMYHBIX MECT
TeXHOJIornueckoro kanajima MHJI3;

— TOJILIMHBI IOBEPXHOCTHOM KOPKH IJIOTHOTO METAJUIA B CIIUTKE KUIISIIEH CTaIH;

— TIyOWHBI 3aJieTaHus TOBEPXHOCTHBIX Ty3bIpeii B CIUTKE MOTYCIIOKOWHON CTaM;

— IPOAOJDKUTENBHOCTH 3aTBEPIEBAHNUS CTAIBHBIX CIIMTKOB U HENPEPBIBHOIMUTHIX 3aTOTOBOK Pa3IMuHOTO
CCUCHMS,

— IPOAOJDKUTENBHOCTH Pa3IMBKU MeTajlla B U3J0KHUIBI 1 Ha MHJI3;

— IPOTSHKEHHOCTH JTYHKH JKUJIKOTO METaJlla BHYTPY HEMPEPHIBHOIMUTHIX 3aTOTOBOK;

— IMaMeTpa OTBEPCTHS KaHalla pa3IMBOYHOTO CTaKaHa B CTaJePa3sIMBOYHOM MM MPOMEKYTOUHOM
KOBIIIE JIUIsl YCIIOBHH PA3IMBKHU CTANX B M3JI0KHUIE! 1 HAa MHII3;

— npousBoauTensHoctd MHII3.

Bnanets

METOZIaMH pacyeTa MPOIEeCCOB
KOHBEKTHBHOTO TEILIO- M MaCCOTEPEHOCa,
nepenayy Teria U3IydeHueM 1
MOJIEKYJISIPHOH TEILIOMPOBOHOCTHIO

IIpumep pacyera mnapaMeTpoB pe:KHMa BTOPHUYHOIO OXJIAKACHUSA
HeNPePbIBHOJIUTOM 3aT0TOBKH
1. PaccunTsIBaeTCsA TEMIIEpaTypa MOBEpXHOCTHU TI0 OCH IIMPOKON TpaHU CIIO0BOM 3aTOTOBKH IO

¢dopmyne

1/5

360
nosi tnav - (tnav - txon) ’ L '
(0]

roe t ~ TeMIIepaTypa MOBEPXHOCTH 3arOTOBKHU i yuact
noe
30HBI BTOPUYHOTO oXJaxaeHus, °C;
tHa; TeMIIepaTypa MOBEPXHOCTH TI0 OCH IIUPOKOH IPaHU
3ar0TOBKH B Ha4daJie 30Hbl BTOPUIHOTO OXJaxaeHus, °C;

® )

t

KOH
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— TeMIIepaTypa MOBEPXHOCTH TI0 OCH IIUPOKOI I'paHn
3arOTOBKH B KOHIIE 30HbI BTOPUYHOTO OXJaxaeHwus, °C;
L; . paccrosiue OT HaYaJIa 30HbI BTOPHIHOTO OXJIAKICHHST
JI0 CepeuHbI | ydacTKa, M;
L350 06mas NPOTSHKEHHOCTD 30HBI BTOPHYHOTO OXJIAXKICHUS
MalIuHbL, M.
B dopmyne (1) TemmepaTypa MOBEpXHOCTH 110 OCH IIMPOKON TPAHU 3aTOTOBKH B Ha4YaJle 30HBI
BTOPUYHOTO OXJIQXKACHHS BEIYHMCIIACTCS C HCTIOIb30BaHHEM (HOPMYIIBI

. t =t _—|70+Kk, — |
rae k. — TemmneparypHbiil kosd@Htitient, €/ Myn. Vv

HaueHUE TEMIIepaTypHOro Koddduirenta B popmysie (Q? 3aBUCUT OT XMMHUYECKOTO COCTaBa
pa3nuBaeMoM CTanu:
=220 °C/MuH — AJs yIiepoaucToi cTanu;
Kﬁ 200 °C/MuH — Oiis JIeTHpOBAaHHOMN CTaIIH.
Temneparypa MOBEpXHOCTH IO OCH IIUPOKOH I'PaHH 3aTOTOBKH B KOHIIE 30HBI BTOPUYHOTO
OXJTQXKICHHSI MOKET UMETh CIICTYIOMIIe 3HAUCHHUS:
=920 °C — mns yraepoauctoii cramu ¢ [C] < 0,07 % u [C] > 0,16 %;
ty =950 °C — gns mepurexkruaeckoii cramu ¢ [C]=0,08...0,16 %;
t,“o"= 980 °C — myist TerMPOBAHHOI CTANH.
4. TloacunTHIBACTCS UIOTHOCTD TEIJIOBOTO MOTOKA!
— OT JKUJIKOHM CEepJIICBUHBI K TIOBEPXHOCTH 3arOTOBKH Yepe3
CJIOM 3aTBEpAEBUIEr0 MeTasia

(3) Q8H = ﬂ’ '
e — IJIOTHOCTH TETJIOBOTO TIOTOKA OT mnnxoéi CepLEBUHEI
Q,, K IIOBEPXHOCTH 3arOTOBKH, Br/™m?;
Afli— Hepenaj TeMIepaTypsl 10 TOJIIMHE 3aTBEPAEBIIETO
ciost merainta (°C) onpeznensercs o popmyiie
(4) At =t

-t .-
— C IIOBEPXHOCTH 3arOTOBKH B OKpyxkaroinyro cp&ff§ maiféennem

()

A

t,. +273) (1, +273)
rie QHHOTHOCTL@;Q;IGBMGO 1‘01?&?6%]3@71‘3B emgro———— | |,

amyaennem, Br/m’; 100
¥— CTeNeHb YePHOTHI TOBEPXHOCTH 3arOTOBKH;
#0,7...0,8.
= K03 QUIMEHT M3ITydeHHs a0COIOTHO YEPHOTO

Oremma, Br/(M*K*); = 5,67B1/(M*K*);
U
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CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU OpPOrpaMMBl
tm(p— TeMIiepaTypa okpyxaroien cpens, °C; }
— C IOBEPXHOCTH 3aTOTOBKH B OKPY’KaIOIYIO Cpely KOHBEKIHEH
(6) Q =« g —t )
rie Q. mmotHOCTE TeroBory fToka, Hépe fakaem |
KOHBEKIIHEMH, BT/MZ;
—ZordpuImeHT KOHBEKTHBHOMN TEIUTOOTIAUM C
TIOBEPXHOCTH 3ar0TOBKH, B1/(M*rpa).
B nepBoM npubnmxeHn K03 QUIHEHT KOHBEKTUBHON TEITIOOTAaYH 3aBUCHT OT HHTEHCUBHOCTH
00/1yBa TIOBEPXHOCTH 3aTOTOBKH BO3JIyXOM U MOKET OBbITh ONpe/ieNieH 1o (popmyJe
(7) o, =616+418v
rae — CKOPOCTB JBIKCHUs Bo31yxa, H§napaémoro Ha 3af6ToBky, m/c.
Vg3t BOMO-BO3/1yIIHOM BTOPUYHOM OXJIAXKICHHHU 3arOTOBKH PEKOMEH/IYETCSl IPUHUMATE CKOPOCTh
JBIDKCHUS BO3/1yXa B nManaszone 2...5 m/c. B ciydae BOASIHOTO BTOPUYHOTO OXJIQX/ICHHUS BO3AYX Ha
MIOBEPXHOCTh 3arOTOBKHU HE IOJIAETCS, IOATOMY =0.
5. Ompepensercs INOTHOCTb OPOLICHHS TOBEPXHOCTH 3ar0TOBKH BOJOI Voso
(8) g() — QBH B QI/L?fl - QKOH8 ,
P
rae  {,; IIOTHOCTb OPOLICHHS IOBEPXHOCTH 3arOTOBKH, M/(va);
1 — oxnaxaaromuit 3GQpexT BoasL, Bru/m®.
[Tpu pacyerax MIOTHOCTH OPOLICHUSI PEKOMEHAYETCS IPUHUMATh:
17 =48000...52000 Br-u/M> — ipH BOASHOM OXJIasKICHHH;
1 =57000...60000 Br-u/M® — ipH BOI0-BO3IyIIIHOM OXJIaICHHH.
6. PaccunTbiBaeTcs pacxo/| BOJibI 110 opmyiie
©) G,.=g, - F,
e — pacxoJ1 BoJIbI Ha BTOpuuHOe oxnaxjenne” %
6i 3arOTOBKHM Ha JAHHOM Y4acTKe, M/d;
Fop— ILIOIIa b OPOMIAEMOM MOBEPXHOCTH, M°.
3HaTh CrocoObI cOopa HayIHO-TEXHUYECKOH . . | YueOnas -
. OOIIyI0 XapaKTePUCTUKY METAILTYPTUYECKOTO MPEANPUATHS OJHOTO LUKIIA U MPEANPUATHIA METU3HOM
UH(POPMALIUH TI0 TEMATHKE YKCKYPCHI oTpac 03HAaKOMUTEJbHAs
JUISL COCTaBIICHHSI OTYETA 10 ITPAKTHKE MpaKTHKA
YMmets coOMpaTh HAYYHO-TEXHUUECKYIO CocCTaBATh U TUCATh OTYET MO YUeOHOM - O3HAKOMUTEIHHON TIPAKTHKE.
uH(OpMALIUIO 110 TEMATHKE SKCKYPCHIA
JUTsL COCTABIICHHSI OTYETA 0 TPAKTHKE CozepxaHue OTYETa ONpeIesIeTCss HHIUBUAYaTbHBIM 3aJaHHEM, BBIIAHHBIM PYKOBOAUTENIEM HPAKTHUKH.
Branets MeToJlaMi cOOpa Hay4yHO-TEXHHYECKOM

nH(opManuK 110 TEMaTHKE SKCKYPCHH

[ToaroToBKa K TEOPETUIECKUM 3aHATHSAM 110 00IIEi XapaKTePUCTHKH METAJUTYPIHYECKOTO PEATIPHATHS




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMEI
JUTSL COCTABIICHHS OTYETa MO IPAKTHKE TTOJTHOTO IMKJIA ¥ IPEANPUATHIA METH3HOM OTpaciu
IIK-5 cnoco0HOCTBIO BBIOMPATH U IPUMEHSATH COOTBETCTBYIOLIME MEeTOAbl MOAEJIMPOBAHUA (PU3UYECKUX, XUMUYECKUX H TEXHOJIOTHYEeCKHX NPOLecCcoB
3HaTh METOZBI MATEMATHIECKOTO KoHTposHBIE BOIPOCH T MPOBEACHHUS TEKYIIET0 KOHTPOIIS H HTOTOBOH MopgenmupoBanue
MOJICIINPOBAHMS METAJUTYPIHIECKIX aTTecTanuu B (popMe 3K3aMeHa MIPOIIECCOB U OOBEKTOB B
00BEKTOB M TEXHOJIOTHUECKUX MpoIeccoB | UTO Takoe MOAETH THIA «IEPHBIH AIIHK»? METaJUTYpTHH
B 1ueM 0cOOEHHOCTE CcTaTUUECKHUX MOJEIEH?
Kakne 0coOEHHOCTH UMEIOT TUHAMHYECKHE MOJIENN?
B yeMm cyniHoCTh coepKaTeabHOT0 MOAX0AA IPU NOCTPOCHUH MaTeMaTHIecKoi Moaenu?
YmeTsb UCIIOJNIb30BaTh METO/IbI MaTeMaTHyeckoro | Temaruka 1abopaTopHbIX pabOT O MaTEMAaTHYECKOMY MOJICITUPOBAHUIO
MO/JICJIUPOBAHUS METAJUTyPIHIECKUX MeTaJUTyprHYeCKUX MPOLECCOB
00BEKTOB M TEXHOJIOTHYECKHUX MPOLIECCOB | MareMaTuueckoe MOJISTMPOBaHHE POIecca HCTEUEHHS AYThsl U3 BEPXHEH KHCIOPOJHOM (HypMEI B
KOHBepTepe.
MateMaTHuecKoe MOICITUPOBaHHE IIPOLIecca OKUCICHHSI MapraHlia B KUCIOPOHO-KOHBEPTEPHOH
IITaBKe.
MateMaTiaeckoe MOJeUpOBaHHE Tporiecca (opMUpOBaHUSI MAKPOCTPYKTYPHI HENPEPHIBHOIUTON
3arOTOBKH.
Bnanets HaBBIKAMU HCITOIF30BAHHS CTAHJAPTHBIX JlabopaTopHnas paboTa:
MPOTPAMMHBIX CPEIICTB IJICKTPOHHBIX MateMaTHueckoe MOJSITUPOBaHHE TIPOIIeCca OKUCIICHIS MapraHiia B KUCIOPOJHO-KOHBEPTEPHOU
tabnun «Excely» anst paspaborku mwraBke. CMOJIENTUPOBATh 3aBUCUMOCTh OCTATOYHOTO COACP KaHUSI MapraHIla B METaJlIe OT COICPIKaHUSI
MaTeMaTHYECKUX MOJIeen Maprasua B 4yr'yHe ¥ OCHOBHOCTH IjIaka aiis ycnosuit MMK.
HeobxonuMmebre s pacdeToB JaHHBIC BRIOMPAIOTCS CAMOCTOSTEIBHO.
Pexomenmyemas mureparypa:
1. Konecuuxkos 10.A., bByganos b.A., Ctonspos A.M. MeTtamnypruueckue TEXHOJIOTHH B
BBICOKOIIPOU3BOJIMTENILHOM KOHBEPTEPHOM IieXe: yueOHoe nocobue. — Maruuroropek: M3n-Bo
MarsuToropck. roc. Texs. ya-ta uM. I'.J1. Hocosa, 2015. — 379c.
2. bureer A.M., burees B.A. Metamnyprus ctanu. Teopust 1 TEXHOIOTHS IUIaBKU CTATH. —
Marnutoropck: MI'TY, 2000. — 544 c.
3HaTh METOJIbI PU3UIECKOTO U Ilepeuens meopemuueckux 60npocos K 3auemy: Hayuno-
MaTEeMaTHYECKOTO MOJIEITUPOBAHUS METOIBI HICCIIEIOBAHNUS — TEOPETHUECKHUE, IKCIIEPUMEHTANIBHBIE (JTaDOpaTOpHbIE WK HCCIIeIOBATEIIBCKAs
TEXHOJIOTHYECKUX MPOIIECCOB MIPOU3BOJICTBEHHEIE). pabota
MaTeMaTUYECKOE MOJIEIIUPOBAHHUE;
¢dusnyecKoe MOJIEITMPOBAHNE;
HATYpPHOE MOJENUPOBaHHE
YmeTs BEIOUPATH M IPUMEHSTh Ilpumepnvle npakmuueckue 3a0aHUA:

COOTBETCTBYIOIINEC MCTO/IbI (1)I/I3I/I‘{€CKOFO

HOIIFOTOBI/ITL CTaThIO W/WIH JOKJIaq W/WIIH O(I)OpMI/ITB 3asBKY Ha I/I306PGT€HI/IC WJIK palfMOHAJIN3aTOPCKOC




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIETEHIINH MPOrpaMMBbl
U MaTeMaTU4eCKOro MOAEIUPOBAHUS MIpeUI0KEHUE
TEXHOJIOTHUECKUX MPOLIECCOB
Bnagets METOJIaMU MaTeMaTUYECKOTO U 3adanusa na pewienue 3a0au u3 nPopheccuonanbHOU 00aaCmU, KOMNIAEKCHbIE 3A0AHUA:
(u3MYECKOT0 MOJETMPOBAHHMS HccrenoBanve BAMSHUSA YTIIa OTKPBITHS [IMXTOBOTO 3aTBOPA Ha K0 (UIIMECHT paBHOMEPHOCTU
TEXHOJIOTHUECKUX MPOLIECCOB pacnpenieneHusl MaTepUaoB.
AHaIM3 MOJEMUPOBAHHS JOMEHHOTO IIpOIecca B KOJOITHUKOM IIPOCTPAHCTBE MIEUH.
MonenmupoBaHHe TIpoIIecca paclpeesieHIs MaTepraia B KOJOITHUKOBOE POCTPAHCTBO MIE€YX TIPH
pa3IHYHBIX KOMOMHAINH (aKTOPOB.
3Hath 000pyIOBaHUE IS OCYIIECTBICHHS [IpousBoncTBeHHAS —
TEXHOJOTUYECKUX MpoueccoB MUM Martepuan JeKIUHA U 9KCKYPCHI 17151 TPAKTHUKAHTOB TpeUTATIIIOMHAsT
MpaKTHKa
Ymers obocHoBarh BhiOOp 0Gopya0BaHH AL BrinonHeHATh 3a1aHus ¥ pabOTy Ha KOHKPETHOM paboueM MecTe.
OCYHICCTBIICHHA TCXHOMOTHICCKIX BrinosnHe AT, MHAUBHUIYAbHBIE 33/I1aHUS IO MIPAKTUKE:
nponeccos MAM Texnonornueckuii mpouecc. IlocneaoBaTeNnbHOCTD BBINOJHEHUS TEXHOJIOTMUECKUX OTIEPALIMI U PEKUMBI
Bnanets MeToJlaMH BbIOOpa 000pyAOBaHUS ISt [Ipuemamu cOopa MaTepHaia, COTIACHO 3aTaHUS PYKOBOIUTEIIS.
OCYILECTBIICHHSI TEXHOJIOTMUECKUX
MIPOLIECCOB MUM HpI/IeMaMI/I Ha6HIOI[eHHﬁ.
TexHOMOTIYECKOE M BCIIOMOTATEIILHOE 000PYIOBaHHUE. Y CTPOHCTBO, IPUHIUN ICHCTBHS U
KHHEMATHIECKHE CXEMBI 000pYI0BaHUS (IPUBECTH CXEMBI, 3CKH3HI HITH YSPTEIKH )
Buj nesiTeJIbHOCTH: MPOU3BOACTBEHHO-TEXHOJIOTHYeCKast
ITK-10 cnocodHOCTHIO OCYIIECTBJISATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOIecChl B METAIUIYPIMH M MaTepPHaI000padoTKe
3Hatb OCHOBHbIE 3aKOHOMEPHOCTH (hu3nueckux, | ['opeHue yriaepoaa y pypm u cocTas rasa o jaiuHe GpypMeHHOro ouara. Mi3aMeHeHue coctaBa rasa 1o OcHOBEI
(hUBUKO-XMMUYECKHX U TETIJIOBBIX BBICOTE IIEUH. MeTaJUTyprUYecKoro
MPOLECCOB; [IpoTrBOTOK MaTepuasioB U ra30B B JOMEHHOM neuyn. [IpuunHbl onycKaHusi MaTepualioB B JOMEHHOU NpoOu3BOACTBA

0COOCHHOCTH KOHCTPYKIIMH arperaros,
CpeJCcTBa KOHTPOJIS U YIIPABICHUS

ne4u
1. [Tpsimoe 1 KOcBeHHOE BOccTaHOBIEHHE OKCHI0B. OcobenHocTH. [lokazarenu. CpaBHeHNE
IIPSIMOTO U KOCBEHHOTO BOCCTAHOBIICHUSI.

BoccTranoBnenue kpeMHuUs, MapraHiia, BaHausl U THTaHAa B JOMEHHOU Ieun.
O0pazoBaHue 4yryHa B JOMEHHOH I1€4H.

[[TnakooOpa3oBaHue B JOMEHHOH MMeYH.

IlepBHUYHBIH, IPOMEXYTOUHBIH, KOHEUHBIH NuTak. COCTaB KOHEYHOTO IIUIAKA.

N3 KaKknX OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICIIaBUILHBIN IIJIAK

KoHCTpyKIiMs JOMEHHOI I1€4y ¥ aBTOMaTU3alusl JOMEHHOTO IIpolecca

NoUTAwN




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTenbHON
KOMITIETEHI[UN MPOrpaMMBbl
8. KoHcTpykius cTaenaaBuiIbHBIX arperatoB U NPUHIUIBI UX paOOTHL.
Ymers OCYUIECTBIISATh TEXHOJIOTUUECKUE JyTbeBoi pexuM B TOMEHHOU MeUH;
MPOLIECCHI B METAJLTYpPIyH; Pexxumbl moiauu AyThsl B KUCIOPOJHOM KOHBEPTEPE;
BBIOUPATH YIPABJISIONINC BO3ICHCTBUS; Onekrpuueckuii pexxum padotst JJCIL.
KOPPEKTUPOBATh TEXHOJIOTHUECKHE
apaMmeTpsl
Bnaners HaBbIKAMU pacyeTa napameTpoB OnpenenuTb pacxoa TEXHUYECKU YHCTOTO KUCIOPOa Ha MPOIYBKY METAJUIOMIUXTHI, COCTOSIIEH
TEXHOJIOTHYECKOT'0 MTPOIIECCa; u3 100 T moma 1 300 T )KUAKOTO YyTYHA, IMEIOUIETO XUMUYECKUN COCTaB OJMM3KHU K CpeIHIM
uHdopManueil 0 COBpeMEHHBIX 3HaueHusAM cocraBa 4yryHoB I[TAO «MMK», npu BelIIaBKe B KOHBEPTEPE ABTOKY30BHOM CTajIM TUIA
METaJLTYPri4ecKUX TEXHOIOTHAX U 08I0. Bce Henocraromye JaHHbIE IPUHATH CAMOCTOSTENBHO.
croco0ax KOPPEKTHPOBKH
TEXHOJIOTMYECKHUX apaMeTpOB
3HaTh OCHOBBI U Pa3IHyYHbIE METOIbI IlIpumepnsie meopemuueckue 60nRpPOCHL: DNIEKTPOMETAIITYPrHsl
TIPOM3BOJCTBA (hepPPOCILIABOB, a TAKKE [Ipou3BOACTBO HUKEIS. CTaIIA | CILIaBOB
TEXHUYCCKUC U TEXHOJIOTHICCKHIC [Ipou3BOACTBO KOMITO3UTHEIX (PEPPOCILIABOB.
CpeJiCTBa peann3alluu MpoIecCcoB IMonyuyenue GpeppoCIIaBOB METOIOM CHHTE3A.
IIpou3BOACTBO a30TUPOBAHHBIX (EPPOCILIABOB.
IIpou3sBoacTBO OOpUPOBAHHBIX (HEPPOCIUIABOB.
IIpousBonacTeo heppoBosibhpama.
IIpousBoacTBO peppoTuTaHa.
[Ipou3BoaCTBO (eppOCIUIaBOB HA OCHOBE PEIKO3EMEIBHBIX JICMEHTOB.
KoncTpykuus ¢peppociaBHBIX ITeUei.
Knaccudukarnus peppociiaBHBIX nedei.
CamMocneKkarouecst 3JeKTPOAbL.
VYmeth BBISIBIITH (PH3HUYECKYIO CYIITHOCTD

SIBJICHUH 1 IpoHecCcoOB B arperarax
Pa3JIMYHBIX TUIIOB W BBINIOJIHATH
MNPUMEHHUTECIIBHO K HUM ITPOCTBIC
TCXHUYCCKHUE paCUYCThI

Ilpumepnsle npakmuueckue 3a0anus npu coauu IK3ameHa:
Omnuncanne NpUHINT TPOU3BO/ICTBA MO TIPEACTABICHHON CXEMeE.




CTpyKTYpHBIH [Tnanupyemble pe3yabTaThl 00yUCHUS OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMICTCHIUH TIPOTPaMMBI
+24770
+8400

2. o mpexncraBieHHBIM 00pa3aM (GpeppocCILIaBoOB OMPEACTUTh UX THIL.

3. Onpenenuts conepkanue Fe,O3 B ICXOJHOM CHIpBE, €CIIH U3BECTHO, YTO copepkanune FeO B HeM

12%, a obmiee copepkanue xenesa 58%

4. OnpenenuTs pacxo/ MapraHleBOH py/bl Ha BHIILIABKY (eppoMapraHua B JOMEHHOM M€4U MpH

YCIIOBUU COJIEp>KaHusl MapraHiia B pyae 25%, 3akucu mapranua — 15%, nsyoyokucu mapranna 55%.,

Coneprxanue xesnesa B pyae — 18%, 3akucu xenesa — 5%.

5. OnucaTh KOHCTPYKIMIO U IPUHLIUI JIEHICTBUS MPEACTaBICHHOTO 000PYI0BaHHUS
Brnanets HHCTPYMEHTApHEM pPelIeHUs PU3NUECKUX | 3aJaHus Ha pelIeHue 3a1a9 U3 IpoQecCHOHATEHOW 00IACTH

3a1a4 B 00J1aCTH YEPHOH METaJUTypIyy,

1. OHpeZ[eJ'II/ITB TCXHOJIOTI'MIO MMPOMU3BOJACTBA 110 HpeZ[CTaBHeHHOﬁ CXEMC. HpOBeCTI/I aHaJIn3




CTpyKTypHBIi

[Tnanupyemble pe3yabTaThl 00yUCHUS

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JNEMEHT o0pa3oBaTenbHON
KOMIETEHINH MIPOrpaMMBbl
METO/IAMH aHaJIn3a GU3NYECKHX SBIEHUH | Ipe/ICTaBIEHHOTO IPOU3BO/ICTBA
B TEXHUUYECKUX YCTPOICTBaX U CUCTEMaXx.
2. IIpoBecTH CpaBHUTENbHBIN aHAIU3 POU3BOACTBA YEPHBIX MeTaIIOB. [IpenctaBuTh cxembl
MIPOM3BOJICTBA. YKa3aTh OCHOBHbIE (DU3NUECKHE SIBJICHHUS, TPOTEKAIOIIIE B 3TUX MPOIIECCax.
3. OmucaTh KOHCTPYKIUIO M IPUHIUIT ASHCTBUS MIPEICTABICHHOTO 000PY10BaHHS
i o
K Hacocy -
|
] Ag
3HaTh MPUHIUIIBI BEIOOPAOCHOBHBIX IlepedyeHb TeopeTHYECKHUX BONPOCOB K 3a4eTy:

TEXHOJIOTHYECKHX TPOIECCOB MPOKATHOTO
TIPOU3BOJICTBA, OCOOCHHOCTH JTAIlOB
>KU3HEHHOTO LIMKJIa MAaTEPUaAIOB U
HU3JIETNHA U3 HUX

TexHOMOTHSI MPOU3BOICTBA OECIIOBHBIX TPYO.

TexHoorMs NPONU3BOJICTBA CBAPHBIX TPYO.

[ponecc cupanbHON GOPMOBKHU TPYO.

Caapka TpyOHOI 3arOTOBKH.

CopTaMmeHT THyTHIX npoduieii o pasmepaM, popMe U MapOYHOMY COCTaBY CTaJIH.

agrwbdE

OCHOBBI ITPOKATHOTO
MPOM3BOJICTBA




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

TexHonornyeckne cxembl OPMOU3MEHEHHS TIOJIOCHL.
PesxxuMbl MpoUIMPOBaHKS COPTOBBIX THYTHIX MPOQHIEH.
T'o¢pupoBaHHBIX THYTHIX TPOQIIEH.

[Tpon3BOACTBO CIENHANBHBIX MPOGUIeH

© N

YMmerh

NPUMEHSTD CIIPaBOYHBIH amnmapar 1o
BEIOOpY TpeOYyeMBIX TEXHOJIOTHIA
HOJTy4eHHS TPOLYKIIUU IPOKATHOTO
nepezena Ha UX OCHOBE ISl PELICHUS
KOHKPETHBIX 33124

IIpumepHbIe NPaAKTHYECKUE 3aIAHUS:

[lepeuncanT OCHOBHBIC TEXHOJIOTHYECKUE OIIEPALINH TIPH IIPOU3BOICTBE!
- TONYTIPOAYKTA;

- COPTOBOTO MPOKATAa;

- TOJICTOTO JIUCTA,

- TOPSYEKATAHOTO IIHMPOKOTO JIUCTA;

- XOJIOJJHOKATaHOM IMOJIOCHI;

- THYTBIX ITpOQHIIeH U T.I

Bnagets

MPUHIUIIAMH BEIOOpA MaTepHaIoB JUIs
IIPOKATHOM NPOLYKLUU Pa3INIHOIO
Ha3HA4YCHUS

3anaHus Ha pelleHHe 32124 U3 NPO(ecCHOHAIBLHOI 00/1aCTH, KOMILJIEKCHbIE 3aJaHusl:
BBIOpaTh MaTepuai Ui NPOKaTHOM MPOAYKIIUH Pa3INYHOTO Ha3HAUEHUS:

- IOJTYIIPOAYKTA;

- COPTOBOTO MPOKaTa;

- TOJICTOTO JIUCTA;

- TOPAYEKATAHOTO IITUPOKOTO JIUCTA;

- XOJIOZHOKATAHOM IT0JIOCHI;

- THYTBIX IPOUIICH U T.1T

3HaTh

- OCHOBHBIE ONIPEACICHUS U IIOHATUS,
HCIIOJIb3YEMBIE IIPU OCYILIECTBICHUU U
KOPPEKTUPOBKE TEXHOJIOTUU H
aBTOMAaTH3alUy JOMEHHOIO IIPOLECCA;
- OCHOBHBIE METO/Ibl UCCIIEOBAHUH,
HCIIOJIb3YEMBIX IIPU OCYIIECTBICHUU U
KOPPEKTUPOBKE TEXHOJIOTUU H
aBTOMAaTU3alUM JOMEHHOTIO IpPOoLECCa;
- OIIPEIEICHUS IOHATHI 110 BBIIIJIABKE
YyryHa B JOMEHHOM I1€4H, Ha3bIBAET
XapaKTEPUCTUKU X0/1a JOMEHHOTO
nporecca;

- IIMXTOBbIE MaTepHUaIIbl JOMEHHOU
IUIABKU; OCHOBHBIE TEXHHUKO-
SKOHOMHUUYECKHUE NOKA3aTeIN JOMEHHOI
TUIaBKH U CIIOCOOBI MX yIyUIIEeHUS;
o01ye npaBuiia NOCTPOCHHS
aJIrOPUTMOB aBTOMAaTU3UPOBAHHOI'O
YIPaBJIEHUS] IOMEHHBIM IIPOLIECCOM;

TeopeTuueckne BONMPOCHI K IK3aMeHY:
. OCHOBHBIE TTOKa3aTeJIM XUMUYECKOTO COCTaBa XKeJIe30py/HbIX MaTepHAIOB JOMEHHOMN IIJIaBKH.
. OCHOBHBIE ITyTH CHIDKCHUS yICJIFHOTO Pacxo/1a KOKca MpH BHIIJIAaBKE YyTyHa.
Bunsl matepuanoB, HCIIOIB3yEMBIX U “MPOMBIBKA™ TOMEHHOW IIeud 1 (HOPMUPOBAHUS TapHHCAKA Ha
(byTepoBke.
OCHOBHBIE ITOKA3aTeNH TETIOBOH pabOThI JOMEHHOM HEeUH.
®dun3nKo-MeXaHNYECKHEe CBOMCTBA MAaTEPHANIOB, MCIIOIb3YEMbIX B JOMEHHOH IIaBKe
V3meHeHHe cTerneHr BOCCTaHOBJICHUSI XKeJle3a OT (pypM 10 KOJIOIIHHKA.
IToxa3aTenu kadecTBa KOKca.
BiusiHre OCHOBHOCTH ILIJIaKa HA €T0 CBOWCTBA
IMokazatenn CSR u CRI u ux BnusiHUe Ha pabOTY IOMEHHOMW I1€YH B COBPEMEHHBIX YCIIOBHUSIX.
. [loBenenne cepsl O BRICOTE TOMEHHOM MEUH.
. IlokazaTenu, XapaKTepu3yoIIe COBPEMEHHbBIE TPEOOBaHUS K KAUECTBY JKEJIE30PYIHOTO CHIPHSL.
. Peakiiuu nepexosa cepsl B IIJIaK MPH BEIIIABKE YYryHa B JOMEHHOM MEYH.
. ®OpMHpPOBaHUE CIIOS IIUXTHI HA KOJIOIIHUKE JOMEHHON Meuu.
. IIpon3BOACTBO IITAKOBOM MEM3BL.
. Matpuua 3arpy3ku MaTepHasioB JOTKOBBIM 3arPy304HBIM YCTPOHCTBOM.
. Iloxa3zarenu, XxapakTepu3yollye TeEMIEPATypy MIaBICHHUS IIIJIaKa.

O O WO —O

. KoHTpOh pacnpenenenrs MaTepruasoB 10 OKPYKHOCTH M CEYCHHIO JOMEHHOH TeuHn.

Teopusi, TexHOIOTUA U
aBTOMATH3AIHS
JIOMEHHOTO TIpoIiecca




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

- ONIpEJEIICHUS ITPOLIECCOB: JIBIIKEHHE
IIMXTOBBIX MAaTEPUAIIOB MPH 3arpy3Ke B
neyb, TOpeHne TormBa y Gypm
JIOMEHHOM Te4H, TEIJI000MEH B
JIOMEHHOM Te4H, JBIKCHUE MAaTEPHUAIIOB B
JIOMEHHOM Te4H, JBIKCHUE T'a30B B
JIOMEHHOM €41, BOCCTAHOBIICHUE U
(hopmupoBaHHE YyTYHA, [UIABJICHHE U
niakooOpa3zoBaHue.

8. [TmaBneHue u mIakooOpa3oBaHKeE 110 BHICOTE JOMEHHOW TIEUH.

0. YrpasneHue pacnpeeIeHueM MaTepHUaoB 10 CEYCHUIO JOMEHHOM Me4r ¢ JBYXKOHYCHBIM 3aChITHBIM

anmnapaToM.

0. Pacnpenenenue peakiuii BOCCTAaHOBJIEHUS OKCHJIOB )K€JIE3a U PUMECEH UyryHa 110 BbICOTE TOMEHHON
TIeYH.

1. BiusiHue cKopoCTH ra3a Ha IOTEPU HAIlopa e€ro MpH IBUKEHUH YEPE3 CJIOM ChIIy4ero Marepuaa.

. TepMoarHaMuKa BOCCTAaHOBIICHNUS JKeJle3a MOHOOKCHAOM yriepoa. JlnarpamMmma npenensHoi CTeneHn

ucnonb3oBanusa CO.

3. BnusiHIe pacnpeeneHus KeJIe30pyIHOTO ChIpbs M KOKCa 110 paAnycy MedH Ha MOTepH Halopa rasa.

4. OcoOEHHOCTH TEXHOJIOTUH JJOMEHHOH IUIaBKU TIPH paboTe Ha ChIPhE, UMEIOIIEM MOBBIIICHHOM
coaepskanue TiO,.

5. BiusHue cMemnBaHus &Kele30py/THOTO CHIpbI U KOKca Ha MOTEpH Haropa rasa.

6. TepmoanHaMHKa BOCCTaHOBJICHHS BOJIOPOJOM. J(narpaMma npeienbHOM CTeNeH: UCIIOIb30BAHUS
BOJIOpOJA.

. Bnusiare oTceBa Menoun 13 )KeNe30pyAHOTO ChIPhs Ha ITOTEPH HAIopa rasa.

. MexaHI3M BOCCTaHOBJICHUS XKeJle3a U3 OKCHIIOB.

. Brusiame conmep:xaHus xkee3a B ChIphe Ha CKOPOCTh BOCCTAHOBIICHHSI.

. MexaHU3M NOCTYIUICHUS KOKCa B 30HY TOPEHHSI.

. Brusiare xpynHOCTH arioMepara 1 OKaThIIIeld Ha CKOPOCTh BOCCTAHOBIICHUSI.

. Onpezensromue 1Mo ra3oJMHAMHUKE 30HBI JOMEHHON MeUH.

. BnustHue pacxona raza-BOCCTaHOBUTENS HA CKOPOCTh BOCCTAHOBIICHHS XKeJle3a U3 OKCHJIOB.

. Bupl 30HaNBHBIX TEIUIOBBIX 0AJIAHCOB M MX XapaKTEPUCTHKA.

. BausiHue Temnepatypbl Ha CKOPOCTh BOCCTAHOBJICHUS B KHHETHYECKOM U 1] y3HOHHOM pexxnmax

HPOTEKAHUS TpoLecca.

6. Buapr 001ux TETIIOBBIX 0ATaHCOB U UX XapaKTEPUCTHKA.

7. BUIbI TOIUIMBHBIX 100aBOK.

8. XapakTep OBIKESHHUS] MATEPHAJIOB 10 BHICOTE U CEUEHHIO JJOMEHHOH NeUn

0. BiusiHre BUa OKCHa U criocoda MOATOTOBKHU CHIPhsl HA CKOPOCTh BOCCTAHOBIIGHHS  JKelesa.

}0. Buns! nuddy3un ra30B B yCIOBUSAX JOMEHHOM TITaBKH.

1. CymHOCTb pacuéra yAeiabHOr0 pacxoja KOKca 110 TeIIOBOMY OanaHCy HW)KHEH 30HBI JOMEHHOM MedH.

0. Bausinue coneprxanuit MgO u Al,O3 Ha cBoiicTBa munaka.

3. IIpenmMymiecTBa M HEAOCTATKH MPSIMOTO ¥ KOCBEHHOT'O BOCCTAaHOBJICHHUS JKeJie3a U3 OKCHJIOB.

4. OcoOeHHOCTH BBHIIIJIABKH BaHAIHEBOTO YyT'yHa.

5. Peakiiuu ropeHus B JIOMEHHOM N4 H.

6. IToTepu Hanopa rasa, ko3 uIueHT ConpoTUBICHNS IUXTH U AMHAMUYECKHI HAIIOp ra3a 110 BEICOTE
JIOMEHHOM Ieuu.

7. TemnepaTypsl U TEINIOEMKOCTH IIOTOKOB IIMXTHI U I'a3a 110 BBICOTE U CEYECHUIO IOMEHHOH IIEUH.

8. [Tokazareny, XapakTepu3yIOIKe TOpeHHe TOIINBA Y PypM JIOMEHHOH IEeUH.

DT F O —O O

VYMmeTh

- BBIJICTIATH HauOoJIee 3HAYNMBbIE

Ha MPAKTHYCCKUX 3AHATUAX PCINAKTCH 3a1a4Yn:
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COCTAaBJIAIOLINE TEOPHU, TEXHOJIOTHU U
aBTOMATH3alMK JIOMEHHOTI'O IpoLecca;

- 00cy)xaath crocoOs! 3¢ dexkTuBHOTO
pelieHust 33124 10 TOBBIIICHHIO
MPOU3BOIUTENLHOCTH JOMEHHOM ey,
CHIKEHUIO yIIEJIbHOTO Pacxo/ia KOKca,
YIYYIICHUIO Ka4eCTBa YyTyHa,
00eCTIeYeHNIO JITUTETTHHOMN CITyKObI ITeUH;
- pacmo3HaBaTh d3PPEKTUBHOE PEIICHHUE
oT He3(h(heKTUBHOTO IPU U3MCHECHUH
TEXHOJIOTUH JOMEHHOI! IL1aBKH;

- OOBACHATD (BBISBIATH U CTPOUTH)
TUINYHBIE MOJIENIU 3324, OTHOCSIIUXCS K
TEOPUH, TEXHOJOTMU U ABTOMATH3ALUH
JIOMEHHOT'O TPOIIecca;

- IPUMEHSTH 3HAHUS 110 TEOPUH,
TEXHOJIOTUH ¥ aBTOMATH3AI[HH
JIOMEHHOT'O Mpoliecca B
npodecCHOHANBLHOM eI TeIbHOCTH;
UCIIONIb30BaTh UX Ha
MEXAUCIUIUIMHAPHOM YPOBHE;

- MproOOpeTaTh 3HAHUA B 00JIACTH
JIOMEHHOT'0 TIpoliecca;

- KOPPEKTHO BBIpaKaTh U
apryMEHTHPOBaHO 00OCHOBBIBATh
MOJIOKEHHUS. TEOPUH, TEXHOJIOTHH H
ABTOMATH3AIMU JIOMEHHOTO POIecca.

1. Onpenenuts creneHb NpsMOro BocctanosieHus 1o [1aBnoBy M.A. 1o U3BECTHBIM UCXOJHBIM
JIAHHBIM: PacXoJl yIiepoja Ha BoccTaHoBiIeHHe xxene3a n3 FeO pasen 50 kr, oOliee KOJIMUECTBO XKejesa
B UyT'yHE paBHO 945 KT, B TOM YHCJI€ IOCTYNUBIIETO B METAIIINIECKOM COCTOSTHUH 10 KT.

2. OnpenenuTsb CTETeHb MPSIMOTo BoccTaHoBIeHHs 110 [TaBnoBy M.A. McxoqHble TaHHEIE:
KoJmuecTBO obpasosasierocst CO MO BCeM peakiisiM BOCCTAHOBJICHHS cocTaBisier 120 M/ uyryna, B
TOM YHCIIE IO PEAKIIHSIM BOCCTAHOBIICHHS IpUMecei ayryHa 20 M°/T 4yryHa; KOIHYECTBO
BOCCTAHOBJICHHOTO I10 BCEM peaKIisiM xeme3a 940 Kr/T ayryHa.

3. To peakism mipsimoro BocctanoBienus Fe u3 FeO u Si u3 SiO; o6paszosanocsk 115 kr CO/t
gyyryna. Beero BoccranoBuinock 940 kr xxenesa, cogepxanue Si B uyryne 0,65 %. OnpenenuTs CTENeHb
MIPSIMOTO BoccTaHOBNIeHUA 1o [TaBnoBy M.A.

4. OnpenenuTs CTerneHb NpsIMOro BoccTaHoBieHus 1o [1aBnoBy M.A. 1o U3BECTHBIM UCXOJHBIM
JIAHHBIM: KOJTMYECTBO OTHSATOTO KHUCIOPOa MpHU MpsMoM BocctanoeieHnu Fe u3 FeO u Si u3 SiO; - 55
Kr Ha | T yyryHa, o0lee KOJMYECTBO BOCCTAHOBIIEHHOTO jKene3a 940 Kr/T uyryHa, comepxanue Si B
gyryHe 0,65 %.

5. OmpenennTh KOMMYECTBO (hypMEHHOTO Tra3a, oopaszoBasuierocs n3 300 Kr yriaepoaa Kokca pu
TOPEHUU €0 B 1yThe, coaeprkarieM 25% KUCcIopoa, Ipy BIaxHOCTH ero 1,0 %.

6. OmpenenuTh cocTaB (ypMEHHOTO raza, 00pa3oBaBLIETOCs IIPH TOPEHUH yTIIepoa KOKCca B
AOyThe, cofepxameM 25% Kkucnopona, npy BaaxkHocTH ero 1,0 %.

7. OnpenennuTs KOJNIECTBO (PYPMEHHOTO Ta3a, oopasyromerocs u3 100 M TIPUPOIHOTO Ta3a (B
suge CHy) npu comepikannu KUCIopoaa B ayTee 25% u BnaxkHoctH ero 1,0 %.

8. Onpenenuth cocTaB MPOYKTOB TOPEHUS MPUPOTHOTO Ta3a B IyThe, coaepxaieM 25%
KHUCTIOpO/1a, TIPH BiIakHOCTH ero 1,0 % (IpUMEHUTENHHO K YCIOBUSAM JOMEHHOW IMJIaBKH).

9. Ompenenutsb creneHb ucnoiabp3oBanus CO B joMeHHOM eyn. CocTaB KOJIONIHUKOBOTO Ta3a:
CO =23%, CO, =20%, H, = 8 %.

10. OmpenenuTh pacxo/] KOKCa Ha BOCCTAaHOBJICHHE KPEMHUS B | TOHHE UyTyHa IIPU COACP KaHUH
ero 0,8%. Conepxanue yriaepoja B kokce 85 %.

11. Onpenenuts pacxoa KOKca Ha BOCCTAHOBJICHHE MapraHna B | TOHHE IepeeIbHOTO YyryHa
pu cogepxanuu ero 0,5%. Conepkanue yrieposaa B kokce 85 %.

12. B 10MEeHHYI0 N€Yb, BHILIABIAIONIYIO JIUTEHHBIN YyryH, noctynaetr 3 kr cepsl. Coneprxkanue
cepsl B uyryHe 0,02%. Beixon mmaka 300 xr/t uyryna. Onpezaennts conepkanne CaS B mutake npu
YCIIOBHHM NIEPEX0/a B 3TO COSTUHEHHE BCEH CephI IIIaKa.

13. OmpenenuTh pacxo KOKca Ha BOCCTaHOBIIEHHE (ochopa IpH COEPKaHUU €TOo B
nepenenbHoM gyryHe 0,08%. Coaeprxanue yriaeposaa B kokce 85 %.

14. Conepxanue xene3a B aromepare 58%, conepkanue xxenesa B ayryne 94,5%. Onpenenuts
pacxoJ arimomepara Ha BEITUIaBKY | T 9yryHa.

15. Pacxop »xene3opynHoro marepuana, cogaepxkariero 0,15% P,0s, cocranser 1600 kr/T
gyryna. OnpeienuTh BO3MOXKHOE cojiepkanue ¢ocdopa B mepeaea-HOM 9yTyHE.

16. Pacxon xene3opyIHbIX MaTepHaioB, cogepxxamux 1% MnO, cocrasnsier 1600 xr/T yyryHa.
Omnpenenuts BO3MOXHOE COAEpKaHNE MapraHia B IEpeIeIbHOM YyT'YHE.
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17. OnpenenuTh pacxo]] KUCIOpoa it Ckuranus y ¢pypm 340 kr kokca, coaepxaniero 85%
yriaepoja.

18. UsBectusik comepxut 98% CaCO3 u 1,4% SiO,. Onpenenuts (GIroCyoIIy0 cliocOOHOCTh ero
IIpU OCHOBHOCTH Ijaka 1,1.

19. llIuxTOBBIE MaTEpUAIBI BHOCAT B JoMeHHYIO meub 183 kr SiO, u 191 kr CaO. Coxeprxanue
kpemuwus B uyryHe 0,7%. Onpenenuts moTpebHOCTS B KBapuute ¢ copepkanueM SiO, = 98 % ms
obecriedeHnsI OCHOBHOCTH IIIJIaKa, paBHOH 1,05.

20. IIIuxTOBBIC MAaTEPHAIIBI BHOCAT B IOMEHHYIO 1eds 163 kT SiO,. ComepikaHne KpeMHHS B
gyyryne 0,6%. Beixon nutaka 300 kr/T uwyryna. KakoBo coneprkanue kpeMHe3eMa B UIaKe?

21. Hacpimast miotHocTs muxtsl 1100 kr/m®. Crenens YPaBHOBEUIMBAaHMS €€ ra30BbIM IIOTOKOM
cocrtapisieT 45%. OnpenenuTs nepenaja JaBieHHs ra3a B CJIOe IMUXTOBBIX MAaTEPHUAIOB BHICOTOM 23 M.

22. KenezopyaHas cmech B cooTHOIIeHUU 40:60 COCTOUT U3 arjiomepara U OKaThIIIeH,
copeprkanmx 0,3 n 0,08% MnO u 58 u 65 % Fe. Onpenenuts OpUEHTHPOBOYHOE COJEPKAHNE MapraHia
B IIEPEIEIBLHOM UyT'yHE.

23. B peakuusx mpsiMOro BOCCTaHOBJIEHUS B ra3 epexoauT kuciaopona 80 M¥/r yyryHa. Beero
OTHHMMaETCs KHCIopoa oT okcuaoB 380 kxr/T uyryna. OnpeaennuTs NoKazaTelb IpsSIMOTro
BoccTaHoBieHus o A.H. Pammy.

24. B peakiysax NpsMOTo BOCCTAHOBIICHHS B I'a3 NEPEXOANT Kucnopoaa 90 Kr/T 4yryHa, B TOM
grciue 10 Kr/T 4yryHa mpu BOCCTAaHOBJICHUH NprMeceil. Beero otHuMaeTcs kucinopoaa ot okcuaos 400
Kr/T uyryHa. OnpeienuTh moka3aTelb NpsaMoro BocctanoBienus mo A.H. Pammy

Bnagers

- MPaKTHICCKUMH HaBBIKAMHU
WCIIOJIb30BaHUS AJIEMEHTOB TEOPHH,
TEXHOJOIMU U aBTOMAaTHU3aAllUU
JIOMEHHOT'0 TPOIIecca Ha IPYTUX
JUCHUIUINHAX, Ha 3aHATUAX B ayAUTOPUN
1 Ha TPAKTHUKE,

- crroco0amMu IEMOHCTPAaIMK YMEHHS
AHAJIU3UPOBATH CUTYALHIO TIPU
W3MEHEHUHU TEXHOJIOTHYECKUX
mapaMeTpOB JTOMEHHOW TUTaBKH;

- METOJJAMH OTPEICICHHS yICITEHOTO
pacxojia KOKCa ¥ MPOU3BOIUTECIBHOCTH
JIOMEHHOMH Ie4H MPH U3MCHEHUH YCIIOBHH
paboTsr;

- HaBBIKAMH U METOIMKAMH 0000IIEeHN S
Pe3yabTaTOB PEIICHHMS,
3KCHepHMeHTaJ’IBHOﬁ JCATCIBbHOCTHU B
00JIaCTH TEXHOJIOTMH JIOMEHHOM IJIaBKH;
- CHOCOGaMH OLUCHUBAHUS 3HAYNUMOCTU U

IIpumep 3axanusl K KypcoBoii pabore

MuHHCTEpCTBO HAYKH M BEICIIET0 0Opa3oBaHus Poccuiickoit denepannu
DegnepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICILIET0 00pa30BaHus

«MarHuToropckuil rocyJapCTBEHHbIN TexHuueckuil yausepcurer uM. I'.M. Hocosa»

Kadenpa TeXHOIOrMU METAJUTYPTUH U JIMTEHHBIX MTPOLIECCOB

3AJAHHUE

Ha BBITIOJTHEHHE KYPCOBOM paGOTHI 1O AUCIIUTIINHE

«Teopusi, TEXHOJIOT S U ABTOMATH3AIIUS JOMEHHOTO TIPOIECCay

Ha TeMmy «OrmnpejiesieHie TEXHUIECKUX TToKa3areieil JOMEHHOM MTaBKU MPU U3MEHEHHUH YCIOBHit
paboTeI»
CTYJEHTY

BrImoHUTE pacyeT TeXHUYECKUX MoKa3aTeIeH A CIeAYIOMNX YCIOBHMI:

1. Bux uyryna no 3akasy: npeaensHoi mapku I11, rpymnmst I, kiracca b, kareropuu 2.

2. JIaHBI: XUMHYECKHUH COCTAB KENE30PYTHOM YaCTH MIMXTHI, (prroca 1 30J161 Kokca CojiepikaHue METKOM
¢paxmuu (M), BraxHOCTh (W).




CTpyKTYpHBIH [Inanupyemble pe3yabTaThl 00yUEHUs OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
9JIEMEHT 00pa3oBaTenbHON
KOMIETEHIINH POTPaMMEI

MPaKTUYECKOM MPUTOJHOCTH
MOJY4YEeHHBIX PE3yJIbTaTOB NPHU
MOJIEIMPOBAaHUN JOMEHHOTO MPOLECCa;

- BO3MOKHOCTBIO MEKAUCIUILIINHAPHOTO
NPUMEHEHUS TEOPUU, TEXHOJIOTHH U
aBTOMAaTH3allMM JOMEHHOIO IPOLECCa;

- OCHOBHBIMU METOJIJaMH HCCIIEAOBaHN B
o0JyiacTi TeOpHUM, TEXHOJIOTHH |
aBTOMAaTH3allMKd JOMEHHOTI'0 Mpolecca,
MPAaKTUYECKUMHU YMEHUSIMHU U HaBBIKAMHU
UX UCIIOJIb30BaHMUS;

- OCHOBHBIMH METOJIaMH pELIeHUS 3a7a4 B
00JacTH TEOpUH, TEXHOJIOTUU H
aBTOMAaTH3allMK JTOMEHHOI'O Ipoliecca ;
- Ipo(eCCHOHATBHBIM SI3BIKOM TEOPHH,
TEXHOJIOTUM ¥ aBTOMaTH3alUU
JIOMEHHOTO MPOLECCa;

- CIoco0amMu COBEPIIICHCTBOBAHUS
npodeccrnoHaNbHBIX 3HAHUH U YMEHUH
MIyTeM HCHOJIB30BAHUS BO3MOXKHOCTEH
MHPOPMALMOHHON Cpebl 10
HanpasJieHUu0 MeTanyprus.

3. CocraB pyaHOil 4acTH WUXTHI, %: ariomepat 58,6
okareimu 32,7
pyna 8,7

4. Pacxox 106aBOK, KT/T UyryHa: MarHUTHBIN MPOIYKT 8

XUMHUYECKUI COCTaB KOMIIOHEHTOB HTMXTHI

HaunmenoBanue Maccosast goinst %

Marepuana W [m Fe [FeO Fe,0; [SiO, [Al,0;[Ca0 [MgO [MnO [S R
Armomepar - 7,5 56,7 |11,1 |68,7 |6,4 1,78 (8,6 1,92 10,26 0,048 |(
OKaTbIIH - 3,0 63,5 |2,7 89,1 |5,1 0,43 (1,4 0,94 10,18 |0,036 |(
Pyna 4,0 10,5 |51.7 |6,2 67,0 (7,9 1,9 3,2 0,21 |2,2 0,14 |(
MarauTHsIi 51 66,1 114 (79 6,7 1,69 (95 446 |1,76 0,053 |(
MIPOAYKT

W3BecTHSK 3,0 3,1 0,2 - 0,26 (0,73 |0,27 |54,9 |0,46 |0,014 (0,022 |(
3o01a Kokca - - 6,3 - 9,0 53,1 23,8 |4,6 1,8 0,08 10,79 |d

5. Ilokazarenu kauecTBa KOKca
6. CocTaB pUpOTHOTO ra3a
7. IlapameTpsl 1yThbs
8. M30bITOUHOE aBlieHHE ra3a Ha KOJOIIHUKE
9. IIpocrou
10. Tuxwuii xoxq
11. BemoxHeHne rpaduka BEITYCKOB YyTyHA

Coneprxanue pabOTHI
OIIEHKA BO3MOYKHOCTH BBHITUIABKA YYT'YHA, YOBICTBOPABIIETO  TPEOOBAHUSAM ITOTPEOUTEIIS;
oTIpeieNIeHUe YAEIBHOTO pacxo/a KOKCa M JOMEHHOH IeYH M0 U3BECTHBIM 0a30BBIM 3HAYCHHUAM U UX
WU3MEHEHUSM I0JI AEUCTBUEM BHEAPAEMBIX MEPOIIPUATUM;
OINPCACIICHUC MHTCHCUBHOCTHU 1O AYTHIO U €T0 JaBJICHUA, UCXOOA U3 Ta30JUHAMUYCCKUX yCHOBI/Iﬁ
paboTsI neyw;
pacdeTr CTENeHH MPsIMOTO BOCCTAHOBJICHUS 10 OanaHcy yriieposia (0e3 mpeaBapuTesIbHOTO 3aaHus e€);
pacueTHOE ONpeeICHNIE TEMITEPATYPhl KOJOITHUKOBOTO ra3a, TEMIIepaTyphl ra3a B 30He 3aMEJICHHOTO
TEII000MEHa, MOTEPh TEIIa ITyTeM COBMECTHOTO PEHICHHS YPABHCHUI OOIIETO W 30HATBHBIX TEIJIOBBIX
OaJlaHCOB,
COCTABJICHHUE TETUIOBBIX 0AJTAHCOB MO (PAKTUIECKOMY X0y OKHUCIUTEIFHO-BOCCTAHOBUTEIEHBIX
MIPOIIECCOB, YUET B OallaHCaX paCIIUPEHI ra3a MPH CHIDKCHUH ero TaBJICHUS.
CIUCOK PEeKOMEHTyEeMbIX HCTOYHUKOB

1. Cubaratymmn C.K., Baranos A.U., [Ipoxopos W.E., Maiioposa T.B. Pacu€r Texnmdeckux
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mokasarejeil JOMeHHOH mmiuaBku. Marautoropck: M3a-Bo MarHutoropck. roc. TexH. yH-Ta uMm. ['.H.
Hocoga, 2011. 72 c.
2. Cubaratymma C.K., Makaposa 1.B., HaceipoB T.M. OmpenencHre TeXHHYECKHUX IOKa3aTeleiH

JOMEHHOH IUIaBKH ITPH IPOEKTHPOBAHUN HOBOTO METALIYPIHYECKOT0 NpenpusiTrs. MarHUTOropeK:

Wznarensckmii ieatp ®IBOY BITO «MI'TY», 2014. 50 c.

3. Cubararymmms C.K., Xapuerko A.C. AHamu3 IpUYUH H3MEHEHHUS YACIHHOTO pacxo/a KoKca 1
MPOU3BOAUTENHFHOCTH JOMEHHOH MeYH O MPOU3BOACTBEHHBIM JaHHBIM. Marnuroropck: M3n-so
MarnuToropck. roc. Texd. ya-ta uM. [.11. Hocosa, 2011. 18 c.

4. Cubaratymun C.K. Onpenenenue yaeapsHOTO pacxoia KOKca U POU3BOAUTEILHOCTH JOMEHHOM

€4y IpU U3MEHEHUH ycaoBui paboTsl. Marautoropek: 'OY BIIO “MI'TY um. I'.11. Hocoga”. 2009.

14 c.
5. Cubararymun C.K., Xapuyenko A.C. AHanu3 (pakTOpOB, BIUSIOIINX HA PABHOMEPHOCTh COCTaBa

LIMXTHI HAa KOJIOIIHUKE JOMEHHOU neun. Marautoropck: 31-Bo MarHuToropck. roc. TEXH. yH-Ta UM.

I"". Hocoga, 2012. 17 c.

PyxoBogurens pabotsr: mpod kadempsr MuJlll, n.1.H. C.K. Cubararymmmx

3HaTh

OPTaHU3AIHI0 TEXHUIECKOTO KOHTPOJIS B
JIOMEHHOM MPOU3BOJICTBE;

00IIIHe TPUHIIUIIEI PA0OTHI
ABTOMATH3UPOBAHHOM CHCTEMBI
YIPaBICHUS TEXHOJIOTUUECKIM
nporneccom (ACYTII) u npukiagHOTO
MPOTrPaMMHOTO 00eCIIeYCHUSI;
MPUHITAITBI SKCIUTYaTAIUH TOMEHHOTO
obopymoBaHus;

MPUHITAIBI KOPPEKITUH X0a TOMEHHOTO
nporiecca

IIpuMmepHbIe TeopeTHYecKHe BONPOCHI /Il IK3aMeHa:

VY CTpoHCTBO U PACIONOKEHHE OCHOBHBIX JaTYMKOB 7SI KOHTPOIIS 3@ XOJOM JOMEHHOIO Ipolecca.
3aqyBKa M pa3ayBOYHBIN meprno]] paboThl JOMEHHOM MEUH.

[IpyunHbI HapyIIEHUs] POBHOTO XOJA.

O1eHKa TEMIOBOTO COCTOSIHUSA JOMEHHOI Ie€4H, BKIIIOYask BU3yalbHYIO.
Crnoco0bl perynmpoBaHus X0/1a IOMEHHOM HeYH «CHHU3Y.

Cnoco0bl perynmpoBaHus JOMEHHOH TI€4H «CBEPXY».

CucteMa oxJlaXXIeHUS JOMEHHBIX Ieueil.

OcraHOBKa IeYH JUIsi CMEHbI BO3AYIIHOM (hypMBI.

KoHTpois ypoBHS 1 0YepTaHUs HOBEPXHOCTH 3aCHIIN.

BrinyBka nomeHHbIX nedert nepexn pemontamu |, 1l u Il pa3psaos.

Haznauenue u ycTpoicTBO OYHKEPHOH ICTaKa bl

Tuns! Bo3ryxoHarpeBaresiei foMeHHoH neun. [IpuHnun paboTsl.

[1nan noMeHHOro HEexa: COCTaB KOMIUIEKCA M€Y U PACIION0XKEHUE NTEUEH.
Jlurelinslil 1BOp noMeHHOU neun. HasHaueHue.

CxeMa OYMCTKH JOMEHHOIO rasa.

INomava MUXTOBBIX MAaTEPUATIOB HA KOJOIMIHUK JOMEHHOH MEYH.

Ompenenuts TUI JKCILTYaTHPyEMOro obopynoBanust. Onucars NPUHIKI paboOTHI.

3

DKCIuTyaTanus
JIOMEHHBIX MeUei




CTpyKTYpHBIH [Tnanupyemble pe3yabTaThl 00yUCHUS OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
9JIEMEHT 00pa3oBaTenbHON
KOMITETEHITUI TIPOTPAMMBI
YMmets HCIOJIB30BaTh CUCTEMBI aBToMaTudeckoro | [IpuMepHbie mpakTHUeCKue 3aJIaHus AJIsl 9K3aMeHa:
yIpaBlIeHUS] TEXHOJIOTUYECKUM KoHTpoms paboThI e4r Mo BU3YaTbHBIM HAOIOICHHUSIM.
TIPOIIECCOM; KoHTpoms ypoBHS 1 0YepTaHUs TOBEPXHOCTH 3aCHIITH.
HAXOIHUTh IIPUIHHBI HAPyIICHHI IIpyunHbI HUKHUX MOABUCAHUN MIMXTHL. I1yTH CHUXKEHUS UX BEPOSATHOCTEM.
I[OMeHHOﬁ TEXHOJIOIUH U IIYTH UX Ananus pa6OTBI HOMCHHOﬁ TICYH 110 AuarpaMMe N3MEHEHUS COACPIKAHUA C02 110 CEUYCHUIO KOJIOIITHHUKA.
KOPPEKLIMH; O11eHKA TETIOBOTO COCTOSTHHS JOMEHHOTO IpoIecca 0 XUMHYECKOMY COCTaBY KHIKHAX IMPOIYKTOB
OIIEHMBATh COCTOSIHHE TEXHOJIOIUIECcKOro | IVIABKH: TI0 PEICTABICHHBIM XUMHYECKAM COCTaBaM YyTyHa ONPEIENHTD, TIPH BBITUIABKE KAKOTO
Tporecca NPOM3BOACTBA TYTyHa; YyryHa TeMIepaTypHBIA YPOBEHB mporiecca ObUI BhimIe. JlaTh pa3BepHyTOe OOBICHEHHE.
OCYILECTBJIATH U KOPPEKTUPOBATH Yyryn Fe,% Si,% Mn,% P.% S,%
TEXHOJIOTHYECKHIl IPOLIECC TIPOU3BOICTRA 1 94 0,60 0,55 0,07 0,018
4yryHa 2 94 0,50 0,44 0,07 0,020
BusyanpHas OIleHKa TETUIOBOTO COCTOSHISI JOMEHHOTO TIPOIIecca MO0 BHEITHEMY BUAY KUAKHX
MPOYKTOB IIJIABKHU: O MPEACTaBICHHBIM 00pa3iiaM 4yryHa M [IUIaKka OMpeenTh TEIIOBON YPOBEHb
mpoIriecca, Mpu KOTOPOM OBLIH BBITLIABICHBI 3TH 00Pa3IIbL.
ITo nanueiM KUII net noHnkeHne TeMIepaTyphbl KOJOMHUKOBOTO ra3a. O uem 3to ropoput? Jath
pa3BepHyTOE OOBSICHEHHE.
Io manueiM KUIT unet monmxkenue conepxkanust CO, KOJOMHUKOBOTO ra3a o nepudepun. O uem 31o
roBoput? JlaTh pa3sBepHyTOC OOBICHCHHE.
OmnwcaTh MPeNCTaBICHHYIO IUarpaMMy, IPUHITUI €€ MOCTPOCHHUS
Bpexr
'
s IIII/////"’///7
/,,
e u«m il
// "
s
OrmcaTL MPEACTaBICHHYIO TUarpaMmy, IPUHIIUAI €€ MOCTPOCHHUS:
Bnanerts OCHOBHBIMH METOMKAMHU KOHTPOJIS IIpumepHbIe TpakTUYECKUE 3aJaHus U1l 9K3aMeHa:

JOMCHHOTIO ITpo1ecca,
METOAUKAaMH OIICHKH COCTOSIHUA

ITo manueiM KUIT HabGnrogaercs 3aMeIeHHOE M HepaBHOMEpHoe cpabaTeiBanme moaad. O 4em 310
rosoput? JlaTe pa3BepHyTOE OOBSCHEHHE.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemsble pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT
00pa3oBaTenbHON
IIPOrpamMMBbl

JIOMEHHOT'O TPOIIECcCa;
HABBIKAMU YIIPABJICHUS ¥ KOPPEKIHH
JIOMEHHOT'O TPOIIecca;

METOJIUKAMU OCYIIECTBICHUSI
TEXHOJIOTHYECKOT'0 Mpoliecca
MPOU3BOJICTBA YyryHa

[To nanueiM KUIT HaGmonaetcs nagenue coaepkanus CO, TONBKO B OAHOW TOUKe KoJoIHUKA. O ueM

9T0 roBopuT? JlaTh pazBepHyTOEC OOBSICHEHHE.

[To Bu3yasrbHBIM HAOMIOICHUSM Ha (PYpMBI CTATH MPHUXOIUTH TEMHBIE KyCKH Kokca. O 4eM 3To TOBOpHT?

Jatb pa3BepHyTOE OOBICHEHHE.

o aHanu3y XMMHYECKOTO COCTaBa YyryHa HaOII0AaeTCs OHMKECHUE COAepKaHNsI Maprasia B HeM. O

geM 3To ToBOpHT? J{aTh pa3BepHyTOEC OOBSICHEHHE.

Io aHann3y XMMHYECKOTO COCTaBa YyryHa HaOIM0qaeTcs NOHIKEHNE CoepkaHus cepbl B HeM. O uem

aT0 ToBOpHT? JlaTh pa3BepHyTOE OOBACHEHUE.

ITo aHanmu3y XUMUYECKOTO COCTaBa YyryHa HaOJII01aeTcsl MOHMWKEHUE CoiepKaHusl KpeMHUs B HeM. O

4yeM 370 roBoput? JlaTh pa3BepHyTOE 00BSICHEHHE.

Omnucatk NPUHIMIT 1EHCTBUS NPEICTABICHHOTO 000PYA0BaHUS U1l KOHTPOJISA CXOJa CTOJI0A IUXTHI Ha

JOMCHHBIX II€4ax:
|-—A ns;

Onucatb TIPUHIOUIT KOHTPOJIA CXO04a MIMXTOBBIX MATECPHUAJIOB 11O HpeHCTaBHeHHOﬁ CXEMC




CTpyKTypHBII 271€MEHT
00pa3oBaTenbHON
IIPOrpamMMBbl

CTpyKTYpHBIH [Tnanupyemble pe3yabTaThl 00yUCHUS OLieHOYHBIE Cpe/iCTBA
3IEMEHT
KOMITETEHITUI
3Hathb YCTPOHCTBO COBPEMEHHBIX IIpuMepHbIe TeopeTHYecKHe BONPOCHI A/ IK3aMeHa
CTAJICTIJIAaBUIIBHBIX arperaToB U UX HazHauenue 1 ycTpoiCcTBO ra3004HUCTKH CTAJICIUIABUIIBHOTO 11€Xa, OIpeielieHHe e€ pa3MepoB.
TEXHUYECKHUE XapaKTEePUCTUKH; Pabouee npocrpancTBo KuciaopoaHoro koueeprepa u JICII: ¢opma, pazmepsl, MEpONPUSTHS 110
OCHOBHBIE COOTHOILIEHUS pa3sMepOB YBEIMYECHUIO CTONKOCTH
OT/ENBHBIX acCTEH MPOQuIs Y CTpOHUCTBO KACIOPOIHOTO KOHBEPTEpa ¢ BEPXHEH, HIDKHEH M KOMOMHUPOBAHHOM IMo1avuel TyThA.
KHCIOPOJHOr0 KOHBEPTEPA; VYerpoiictBo pabdodero mpoctparctBa BeicokomomtHoit JICIT. OcroBrsie TEII coBpemennoit JICII.
OCHOBHBIE COOTHOLICHHS Pa3MEPOB OCHOBHBIE aHAJIOTH CYMIECTBYIOIUX B PD KHCI0pOI0-KOHBEPTEPHBIX U CTAJICTUIABIIIEHBIX IIEXOB
oTaenbHbIX yactelt npoduist ACII,
TIPUHIUTIEL ¥ TApaMeTPBI, BIUSIONINE Ha
TOII MeTanaypruuecKkux NpoueccoB
YmeTs (opMyITHpOBaTh OTPAHUIECHUS U [IpumepHble npakTUUECKUE 3a1aHUs U1 HK3aMEHa:
MPEAEIIOB YIPABISIEMOCTH OTAEIBHBIX [To mpencraBIeHHOMY PUCYHKY OMHCATh MPOQIIIH CTATCIDIaBIIIBHOTO arperara.
TEXHUYECKUX KOMIIOHEHTOB, OmnrcaTs TOCTOMHCTBA W HETOCTATKH MPEICTABICHHBIX TPOQHIICi
BBISIBJISITH JOCTOMHCTBA U HEJIOCTATKU B Tlo HpeﬂCTaBHeHHOﬁ CXEMC II€Xa ONpeACIUTb METAIITYPIUYCCKOE MPEANIPUATHE, B COCTABE KOTOPOTO
KOHCTPYKIIUU JICUCTBYET OOBEKT
— pacnosHaBath 3¢ HeKTHBHOE
peuieHre ot Hed(PEeKTUBHOTO;
Braners METOAAMH TTOBBIIICHUS CTOIKOCTH IIpumepHsbIe IpaKTUYECKUE 3a4aHU U1 SK3aMEHa

JJIEMEHTOB KOHCTPYKIIHH;
HaBBIKAMHU U METOJIMKaMU 0000IICHUS
Pe3yJIbTATOB PEIIeHHMS,
IKCIIEPUMCHTAIBHON JESITeIbHOCTH;
CI10co0aMu OLIEHMBAHUS 3HAYMMOCTH U
MPaKTHYCCKOHN MPUTOTHOCTH
TOJTyYCHHBIX PE3yNIbTaTOB

BepxHsist uacTh QpyHIaMEHTa JJOMEHHO# neun: e€ hopma, pa3Mepbl, MEPOTIPHUSITHS 110 yBEITHYCHHUIO
CTOHMKOCTH

Cr10c00OBI MOBBIIIEHNST CTOMKOCTH JIEIAIHA

KooHHBI ropHa: Ha3HAYCHHE, TIPUHIIHIT OTIPEICIICHUS KOJTHYECTBA, MEPOTIPHUATHUS 110 00ECIICUCHUIO HX
paboTociocoOHOCTH

Koncrpykuun u
MPOEKTUPOBAHKE
CTaJIeTUIaBUIIbHBIX
LIEXOB




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

3HaTh

NpaBHIa TEXHUKHA O0€3011aCHOCTH,
MPOU3BOJICTBEHHOI CaHUTAPHH,
HOXKapHOH 0€30MaCHOCTH ¥ HOPMBI
OXpaHbI Tpyaa

ITpouenypy oopmieHNs HAa IPAKTUKY B OT/ENEC TEXHMUECKOTO 00YIEHHS IPEAIPUATHS.

INomyaenne nmpomycka Ha MPEANPUATHE

YMeTh

NPUMEHATH HaBBIKU UCIIOIB30BaHMS
TEXHOJIOTUYECKUX OIIepaLHnii,
000pyOBaHMs, HOPMATHUBHBIX
MaTepuasoB M0 TeXHOJIOTUYECKON
MOATOTOBKE MPOU3BOCTBA, KA4YECTBY,
CTaH/IapTU3ALUH U CePTUPHUKALIIH
OCHOBHBIX THIIOB MaT€pHalioB C y4ETOM
MPaBUJI TEXHUKU 0€30MacHOCTH,
NPOU3BOICTBEHHOMN CaHUTAPHH,
HO’KapHOH 0€301MaCHOCTH M HOPM OXPaHEI
Tpyna

W3ydeHue mpaBuil TEXHUKH 0€30IaCHOCTH.
WHeTpyKTax 1Mo TeXHUKe 6€301acHOCTH

Bnagets

CIIOCOOHOCTBIO IPUMEHSTH HABBIKH
UCTIONIb30BAaHMS TEXHOJIOTHIECKUX
orepanuii, 000py10BaHN, HOPMaTUBHBIX
U METOJUYECKHUX MaTepHaJIOB I10
TEXHOJIOTHYECKOH MOTOTOBKE
MIPOM3BOJICTBA, KAYECTRY,
CTaHJApTHU3AIMU U CePTUHUKAIIIH
OCHOBHBIX THIIOB MaTepHaJiOB a TaKXe
U3JIeIMH HAa UX OCHOBE

OdopmiieHre Ha IPAKTUKY B OT/IENIEC TEXHHUSCKOrO 00YUCHHUS TPEANPHUSITUS.
WHcTpyKTax 1Mo TeXHUKE 0€30MacHOCTH

IIpousBoacTBeHHAs —
MpeAJUIUIOMHAs
MPaKTHKa

IIK-11 roToBHOCTBLIO BBISIBJIATH 00bEKThI AJIA YJIYYHICHUS B TEXHUKE U TEXHOJIOTUHA

3HaThb

3¢ QeKTUBHBIE BApUAHTHl YCTPAHCHHUS
HEIOCTaTKOB KOHCTPYKIIMH
METaJUTypTHIECKOT0 arperara u
COBEPIIEHCTBOBAHMS TEXHOJIOTHYECKOTO
npouecca

KoHTpoabHble BONPOCHI 1Jisl IPOBe/IeHUsI TEKYIIero KOHTPOJIS U UTOT0BOI
arrecrainuu B ¢popme IK3aMeHa

KakoBa CyImHOCTh CTaTHYECKHUX MOJIENICH B METAJLTYPrUH?

KakoBbl 0COOCHHOCTH THHAMUYECKOTO MOACITUPOBAHHUS B METALITYPTHA?

B ueM 0cobGeHHOCTh MOJIeTIeH C pactpe/ieIeHHBIMY ITapamMmeTpamMu’?

ITouemy mapamMeTpbl MOJIEN MOTYT OBITh pacTpeaeIeHHbIMU?

KakoBa 0co0€HHOCTh HMHUTAIMOHHBIX MOJEIEH?

B ueM cyniHOCTb pa3InYHBIX YUCIEHHBIX METOJIOB?

Uem oTIMYAIOTCS PA3IMYHBIE METOJIbI ONTUMH3ALUH?

MopaenupoBaHue
MIPOIIECCOB B OOBEKTOB B
MeTaJUTyprHH




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
YmeTs BBISIBJIATH () (EKTUBHBIC BapUAHTHI TemaTnka 1200paTOPHBIX padoT
YCTpaHEeHHs HEJIOCTAaTKOB KOHCTPYKIIMK | MaTeMaTrnieckoe MO/IeIMpOBaHKe Ipoliecca MU1akoo0pa3oBaHus B KOHBEpTEpE ¢ KOMOMHUPOBaHHON
METAJUTyprHYEeCKOr0 arperara u MIPOAYBKOM KHCIOPOAOM CBEPXY U AprOHOM CHHU3Y.
COBEpPILEHCTBOBAHMS TEXHOJIOTHYECKOTO | MaTeMaTuieckoe MOAENNPOBaHe MPOLiecca PACKUCIEHHS CTallH.
nporecca Maremarnaeckoe MOJEIHPOBAaHNE MPOIIECca BaKyyMHOW 00pabOTKy MeTasa
MateMaTHueCKOE MOJETUPOBAHNE TIPOLIECCA TPOAYBKH METalIa B KUCJIOPOAHOM KOHBEPTEPE CBEPXY
MaremaTHuecKoe MOJEIHPOBAHNE NPoIiecca OKUCIeHHs Gocdopa B TyroBOi CTaNEeNIABUIBHOHN MIEYH.
Bnaners HaBbIKaMH BBIIBICHUS 3()(hEKTUBHBIX IIpumepHbIe NpaKTHYeCKHe 3aJaHU JJIS IK3aMeHa
BapHAHTOB YCTPAHEHMs HENOCTATKOB CMmozaenupoBaTh 3aBHCUMOCTh OCTaTOYHOTO CoziepxaHust (hocopa B METaLIe IIEpe/T BHIITYCKOM H3
KOHCTPYKLIUU METaJITypPru4ecKoro arperara ot coaepxanust ocopa B JIoMe ¥ OCHOBHOCTH IITaka mpu padore ¢ 30 % moma B
arperaTa U COBEpIICHCTBOBAHHUS METAJUINYECKOH LINXTE.
TEXHOJIOTHYECKOTO IpoIiecca
3Harh TIPUHIIAIE] OIICHKH 3P (PEKTHBHOCTH IIpumepHbIe TeOpeTHYECKHE BONIPOCHI: IIpoekTHas
arjioMepalnoOHHOIr0, IOMCHHOTO 1 HpI/IHHI/IHLI OLICHKU 3¢)¢)eKTI/IBHOCTH arjioMEepanOHHOI0, IOMCHHOT'O 1 CTAJICIIIABUIIBHOI'O ACATCIBHOCTDH
CTaJIeTIaBIJIBHOT'O TIPOU3BO/ICTB; MIPOU3BOJICTB.
MPUHIUIEI BEJICHUS IPOCKTHOM [NokazaTenyu IKOHOMHYECKOH IPPEKTUBHOCTH JOMEHHOTO M CTAJICIUIaBHIILHOTO MTPOLIECCOB.
ACATCJIBHOCTH, ITapameTphl OLICHKU Ka4eCTBA ChIPbs U IPOAYKTOB arjJlOMEpaliOHHOI0, JOMEHHOIO U
CpeICcTBa KOHTPOJISA U OLEHKH KauecTBa; | CTAJNEIUIaBUIBHOTO IIPOU3BOJICTB.
MOKa3aTead IKOHOMHYECKON
3¢ heKTHBHOCTH
YmeTh pacnosHaBath 3¢ pekTrBHOE pemerue oT | IIpuMepHbIe NPaKTHYECKHEe 3aJaHuA:
He3((HEeKTUBHOTO; [Nopsinok BHEpEHUS B TEXHOJIOTUIO IPOU3BOACTBA CTAIH NEPEXO ¢ BhIIIaBKH cTanu Mapku 091 2C Ha
HaxXOJUTh W aHAJIM3UPOBATh 14XCH/] B xucmopogHoM KoHBepTepe. OTIHYUTETBHBIE OCOOCHHOCTH HOBOW TEXHOJIOTHU.
nH(popManuio, HEOOXOAUMYIO JUIs [opsinok BHEAPEHNUS B TEXHOJIOTUIO PA3IUBKU CTAIA METOAOM IIIaBKa HA IJIABKY.
pelenus npopeccCHoHaNbHBIX MpobdiaeM; | ITopsaaok BHEAPEHHS B TEXHOJIOTHUIO MIEPEXO/] Ha BBIILUIABKY YyT'yHA C HCIIOIb30BAaHUEM
AHAIIM3UPOBATh AIbTEPHATHBHEIC HEO(UIIOCOBAaHHOTO CHIPBSL.
BapHaHTHI PEIICHHUS HCCIIEI0BaTEICKUX
U IPaKTHYECKUX 33124 U OLIEHUBATh
MOTEHIMATbHBIE BEIMTPBIIIH/ TIPOUTPHILITH
peanu3anyy ATHX BapHAHTOB;
TEeHEePHPOBATH HOBBIE U/IEU NIPH PEIICHUH
UCCIIEI0BATENbCKUX U MPAKTUYECKUX
3ajau
Bnaners HaBBIKAMHU ¥ METOJAMKAMU 0000IICHUS IIpuMepHbIe NpaKkTHYECKUE 3aJaHUS

PE3yJIbTaTOB PEIICHHS,
SKCHEPUMEHTANBHOM JeSITeIbHOCTH;
Croco0amu OLICHWBAHMS 3HAYMMOCTH 1
NPaKTHIECKOW MPUTOIHOCTH

[Tonsite HOBO# TexHOOruu. [opsiioK BHEAPEHUS B TEXHOJIOTHIO IOMEHHOM TU1aBKU npuMeHeHue [TYT.

OTauuuTeNnbHbBIE 0COOEHHOCTH HOBOM TEXHOJIOTHH.
HOprI[OK BHCAPCHUA B TCXHOJIOTHUIO )IOMGHHOﬁ IJIaBKU [IPUMCHCHUE Ma3yTa. OTIMYUTEILHEIC




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTeNbHOM
KOMIIETCHLIUH MPOrpaMMBbl
[OJIyYEHHBIX PE3YyIbTATOB IIPOCKTHOMI 0COOEHHOCTH HOBOM TEXHOJIOTHU.
JIeSATENBHOCTY, ITonsTue HOBOI TexHonoruu. I1ops ok BHEAPEHUS B TEXHOJIOTHIO JOMEHHOM IUIAaBKU IIPUMEHEHUE
HaBBIKAMU OLEHKHU 3 HEKTUBHOCTH I'YBT. OtnnunTenbHbIe 0COOCHHOCTH HOBOM TeXHOIOTHH. ONEHUTh 3HAYNMOCTH M IIPAKTHYECKOM
TPHMEHSEMBIX METOIOB HCCIICIOBAHUS, npurogroctu npumerenne I'YBT na ITAO «MMK».
BbIOMpaTh Haubosee 3 hexTHBHbIC [lopsinox BHEAPEHUS B TEXHOJIOTHUIO IPOU3BOJICTBA CTAJIM HOBBILIEHHOI'O PACX0/1a UyT'yHa Ha BBIIUIABKY
TEXHOJIOTHH, CTaJIN B KUCIOPOAHOM KOHBepTepe. OTHInuTeIbHbIe 0COOCHHOCTH HOBOHM TeXHONOTHH. OICHUTH
HaBBIKAMHU KPUTHYECKOTO aHAIM3A 1 3HAYUMOCTH U INPAKTUYECKON MPUTOJHOCTH MOBBIIIEHHOTO PACX0/1a UYyT'yHa Ha BBIIUIABKY CTajIM B
OLIEHKH COBPEMEHHBIX HAaYYHBIX KHUCJIOPOAHOM KOHBEPTEPE HA TTAO «MMK».
JIOCTHKEHUH U PE3yJIbTaTOB IPOEKTHOU
JIESATENBHOCTY;
crioco0amy OLIEHUBaHUS 3HAYUMOCTHU U
IIPAKTUYECKON IIPUTOJHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB IIPOCKTHOMI
JIeSITENbHOCTH
3uarhb [Topsiok 1 0COOCHHOCTH BBITIOTHECHHSI TeopeTnueckue BOMPOCHL: [IpoaBuxeHne Hay4HOU
HayYHO-MCCIIEJOBATENILCKUX PaboT MO 1. Iloxa3zarenu, XxapakTepHu3yIole HayqHYIO 1eSTeIbHOCTb. IPOLYKIUH
TOCyapCTBEHHBIM KOHTpakTaM, Gopmbl | 2. Kitaccudukanus HayqIHO-TEXHIIECKOH MPOIYKINH.
roCyAapCTBEHHOU MOIEPKKU 3. Bugs! npoaBkeHNsI HAYYHON IPOIYKIIMN HA PHIHKE.
MHHOBaLIMOHHOM AesTenbHoCcTH B Poccun. | 4. ['ocynapcTBeHHas perucTpauys HayuyHbIX pe3yJIbTaToB.
5. OCHOBHBIE LM U TIPUHIUIBI TOCYAAPCTBEHHOW HAYYHO-TEXHIICCKOHN ITOIUTHKH.
6. Mcrounnku prHAHCHPOBAHUS HHHOBAIIMOHHBIX TPOEKTOB.
7. ®opmbl (hUHAHCUPOBAHKS MHHOBAIIMOHHOW JESTEILHOCTH.
8. @opMBbI TOCYIapCTBEHHON TOTIEPKKH HHHOBAIIMOHHOW JIESITETLHOCTH.
9. Ilopsiokx 1 0COOEHHOCTH BBIOJIHEHHS HAyYHO-UCCIIEI0BATENbCKUX paboT MO TOCyJapCTBEHHBIM
KOHTpPaKTaM
10. HetrpaauunoHHBIE MepPBI FOCYIaPCTBEHHOH MOIIEPIKKH.
Ymernb [TpuoGperaTs 3HaHUS B 001aCTH IIpakTHueckue 3a1anus:

MPOJIBIKEHUS] HAYYHOH NPOTYKIIHH.
Onpenensitb 3G deKTHBHBIE TyTH
MPOJIBIKEHUS] HAYYHOU TPOYKIHH C
NPUMEHEHUEM COBPEMEHHBIX
MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, TI100aJIbHBIX
MH(OPMALMOHHBIX PECYPCOB.

IToxroToBka JOKJIa0B-TIPE3EHTAINH Ha MPEI0KEHHBIC HIIH CAMOCTOATEIbHBIE TEMAaTHKH:

1) Hay4uHo-TexHHYeCcKas MPOIYKIHs: TOHATHE, BUIBI.

2) OcoOEHHOCTH OLIEHKH KauecTBa JUIsl HAy4YHO-TEXHUUECKOM MTPOITyKIINH.

3) IIponecc mpou3BoACTBA, peaau3aliy U UCII0JIb30BAHMUS HAYYHO-TEXHUIECKOW IPOAYKIIHH.

4) XKu3HEeHHBIH UK HOBOBBeICHUH. HayqHO-TIPOU3BOICTBEHHBIH IUKIL.

5) Knaccudukaryst Hay9HO-TEXHUUECKOH MTPOTyKINH.

6) Opranun3zanys 1 INIaHUPOBaHUE MTPOJIBIXKCHUS TOBapa U IyTH €r0 COBEPILICHCTBOBAHMSI.

7) CpencTBa ¥ METOJIbI CTUMYJIMPOBAHUSI COBITA MIPOAYKIIHH.

8) [IpumeneHne COBpeMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIITMOHHBIX TEXHOJIOTHH 1 TI100aIbHBIX
MH(GOPMAIMOHHBIX PECYPCOB AT MOUCKA Y PEKTHUBHBIX IyTeH MPOABMKCHHS HAYTHOH MPOIYKIIUI
9) IpuHmIel, GOpPMBI B METOAB! ((HUHAHCHPOBAHUS HAYIHO-TEXHUIECKOH MPOTYKITHH.

10) Ucrounuku puHAHCHPOBAHUS HAYYHOM, HAYYHO-TEXHHUYECKOH U MHHOBAIIMOHHOM JIeSTeIbHOCTH.




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
11) HayuHo-TexHuueckas nonutuka Poccun.
12) INopsaok pa3paboOTKH KOHKYPCHOM JIOKYMEHTALIUH.
Baaners Knaccudukarueit Hay4HO-TEXHUICCKON TBopueckue 3agaHus:
npoaykuud. [IpodeccuoHanbHbIM 1. CocTaBuTh KiIaccUPUKAIMIO HAYYHO-TEXHUYECKOH MPOIYKINH ONPENeAEHHON TPYIIITBI.
SI3BIKOM TPEMETHOH 00JIacTH 3HAHMS. 2. CocTaBuTh Tioccapuii NpohecCHOHATBLHBIX TEPMUHOB MTPEAMETHOM 00JIaCTH 3HAHUS.
IIpakTHYeCKMMH HaBBIKAMH OLICHKH 3. BBIONHUTE OIIEHKY Ka4eCTBa Al KOHKPETHON HAyYHO-TEXHUIECKOH IPOIYKIIHH.
Ka4yecTBa JJIs HAyYHO-TEXHUUECKOU 4. CocTaBUTh yNPOIIEHHBIN MAKET KOHKYPCHOHM JOKyMEHTAIMH JUIs BBIOPAHHOTO KOHKYpCa.
npoaykuuy. HaBelkaMu cocTaBiIeHUS 5. Pa3paboTaTh MpOEKT UCTIONB30BAHNS COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHI B 00IacTH
KOHKYpPCHOH nokyMeHTanmu. CriocodaMu | MpoABM)KEHHST KOHKPETHOM HayYHO-TEXHUIECKOH IPOAYKIIHH.
COBEPIICHCTBOBAHUS MPO(ECCHOHANBHBIX
3HAHUM U YMEHUH ITyTEM UCIIOJIb30BaHUs
BO3MOXKHOCTEH MH(POPMAIIMOHHON CpeJibl
3Hatb - OCHOBBI UHTEIJIEKTYaJIbHOM Omnpoc (ycTHO) [TaTtenTOBENEHNE
COOCTBEHHOCTH; OObekThI, 0OXpaHsieMble B PO nmaTeHTHBIM IpaBoM
- KpUTEpUH OLeHKH 3P eKTHBHOCTH U3zobpetenue (onpeaeneHne), ycaoBUs MaTEHTOCIIOCOOHOCTH M OXPaHHBIN IOKYMEHT.
TEXHOJIOTHH MIPOU3BOJICTBA OOBEKThI U300peTEHHS ¥ X TPU3HAKH.
Cpoxk neiictBus narenra PO Ha n3o0pereHue, None3Hy0 MOJEINb, TPOMBIIUICHHBIH 00pa3ell, TOBapHbIN
3HAK U JIp.
[IpusHakuy, Xapakrepusyromue ycTpoiictso. IIpusectu mpumep.
[Ipu3naky, xapakTepusytomue crocod. [Ipusectn npumep.
[Ipusnaky, xapakrepusyromnye BemecTso. [Ipusectn npumep.
dopmyna n300peTeHns, ee 3HaYeHHE U CTPYKTYpa.
Kro npusHaeTcs aBTOpoM H300peTeHUs.
Kakne pe3ynbTaThl HHTEIUIEKTYAJILHOM I€ATEIbHOCTH HE SIBJISIFOTCS TATEHTOCTIOCOOHBIMH B Kau€CTBE
u3o0pereHuil. [Ipumepsl.
W3 KakuX TOKYMEHTOB COCTOMT 3aBKa Ha U300peTeHUE.
AHasor u300peTeHNs U IPOTOTUI H300pETEHHUS.
OcobeHHOCTH cOcTaBIeHUs (HOPMYJIbI U300pETEHHUSI.
Uro oxpaHsieTcs B Ka4eCTBE MPOMBIIIEHHOTO 00pa3ia.
Buas! npoMbIIIeHHOro 00pasna.
YMmers - HCIIOJIb30BaTh B CBOEH IIpoBecTy NaTEHTHBIN MOUCK 110 3a/IaHHOM TeMaTHUKE.
npodecCHOHANBHON AesITeIbHOCTH [lepeuyncauTh B IpEACTaBICHHBIX 3aJaHUAX KpUTEPUH 3((HEKTUBHOCTH HOBBIX TEXHOJIOTH.
MOJTy4eHHBIE 3HaHUS B 00J1aCTH OueHnth 3 HEeKTHBHOCTh HOBBIX TEXHOJIOTHI TIPONU3BOJICTBA
MHTEJUIEKTYaIbHOH COOCTBEHHOCTH;
- OCYILECTBIISATH COOp M IPOBOJUTH
aHanu3 uHQopmanuu B o6macTu
MHTEJUIEKTyaIbHONH cOOCTBEHHOCTH
Bnanets - OCHOBaMH IIPOBEICHUS TATEHTHOTO Mo npencraieHHO (hopMyIie MM OIMCAHHIO H300pEeTeHNS / TTOJE3HOW MO/IENN OLICHUTh

IIOKUCKaA C UCIIOJIb30BAHUCM

3¢ (EKTHBHOCTh HOBBIX TEXHOJOTHIA.




CTpyKTypHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OIICHOYHBIC CPE/ICTBA CTpYKTYpHBI# 37IeMEHT
DJIEMEHT 00pa3oBaTenbHON
KOMIIETEHI[UU POTPaMMEI
MEKYHAPOHOM MATEHTHOMN OmnpenenauTts BO3MOXHOCTh BHEAPCHUS HOBBIX TEXHOJIOTHH B CYIIECTBYIOIICE POU3BOJICTBO
KJaccuuKaIu
3HaTh - TCPMUHOJIOTHIO HHXEHEPHOTO Ilepeyens TeopeTHYECKHX BOMPOCOB K 3a4Y€TY: OCHOBBI TEXHHYECKOTO

TBOPYECTBA U METOIbI TOCTAHOBKH
TEXHHUYECKOH 3a/1a4H;

- TEOPHIO PELICHHS H300PEeTaTEIBCKHUX
3amad;

- IPHEMBI YCKOPEHHs H300peTaTeNbCKOi
PabOTHI 1 HAYYHBIX MCCIICIOBAHUH.

Lenp u 3agauul AUCHUIUIUHBI

OcCHOBHBIE HeM3MeHseMble (MHBApUAHTHBIC) IOHATUS TEXHUKHU: TexHHYeckuil o0bekT (TO);
OcCHOBHBIE HEW3MEH’EMbIC (MHBAPHAHTHBIC) OHIATUS TEXHHUKU: OKpY’Karomas cpena;
OcHOBHBIE HEHW3MEHs’EMbIC (MHBAPHAHTHBIC) OHITHS TEXHHUKU: MOJIEIb;

OcHOBHBIE HEW3MEHsSEMBbIC (MHBAPHAHTHBIC) OHATUSI TEXHUKU: TEXHOJOTHS;

OcHOBHBIC HEW3MEHsEMbIE (MHBAPHAHTHBIC) OHITUS TEXHHUKHU: IIOTPEOHOCTH;

OcHOBHBIE HEW3MEHsEMble (MHBAPHAHTHBIC) OHITUS TEXHUKH: KOHCTPYKTHBHAs (YHKIIMOHATbHAS
CTPYKTYpa;

OcHOBHBIEC HeU3MEHseMble (MHBApHAHTHBIC) IOHATUS TEXHUKU: TEXHUYECKOE PEeIIeHUe U
OcHOBHBIC HEU3MCHsEeMble (MHBAPHAHTHBIC) IOHATUS TEXHUKU: IPOEKT.

Ha xakom 3akoHe 0a3upyeTcst MOCTPOCHUE KOHCTPYKTUBHON (DyHKIMOHANBHOUH CTPYKTYphl (KDC).
B uyéMm cyTh 3aKOHA COOTBETCTBHS MEKIY QyHKIHCH U cTpykTypoii TO.

Onementsl TO u 00bekThI OKpyxaromeii cpenst (OC).

I'maBubIi 3n1eMenT OC, TTIOHATHE.

Copepxanue u ctpoeHne KOC.

Kpurepun pa3BuTHS TEXHHYECKHX OOBEKTOB, UX Ha3HAYCHHUE.

OYHKIMOHAIBHBIE KPUTEPUU PAa3BUTHUS, UX COJEpIKAHUE.

TexHONOrHuYecKre KPUTEPUH PAa3BUTHUS, UX COJEpIKaHUE,

OKOHOMUYECKUE KPUTEPUH PA3BUTHSA, UX COJAEPIKaHMUE.

AHTPOTIOIOTHYECKHE KPUTEPUH Pa3BUTHSA, UX COAEPIKaHHUE.

ITocraHOBKa M aHANM3 3374, HA3HAUYEHHE.

OBPUCTUYECKUN METOJI PEIICHUS HHXKEHEPHBIX 3a7[ay, €r0 CYIIHOCTb.

MesxoTpacneBoii (OHI IBPUCTHUECKUX MPUEMOB: €r0 COAEPIKaHIe; 2) IOPSIOK PEIIeHH 3a/1auu.
MesxoTpacneBoit GOH IBPUCTHUECKUX MPUEMOB: OPSIIOK PEIICHHS 3a/1auH.

WunuBuayansHblil GOHI IBPUCTUUECKUX MTPUEMOB, €r0 CYLTHOCTb.

Pemenne nHxXeHepHBIX 33124 METOJOM, MO3TOBOH aTaKH: CYIIHOCTh METOAA

Pemenne nHxXeHepHBIX 3aa4 METOJOM, MO3TOBOM aTaKH: MPaBHiIA JJI1 YYACTHUKOB CEaHca.
Pemenne MHXEHEPHBIX 3a]]a4 METO/IOM, MO3TOBOI aTakn: 00I3aHHOCTH BEYILETO.

Pemenne uHXKeHEPHBIX 331ad4 METOJOM, MO3TOBOM aTaKH: OpraHU3alysl IPOBEACHUS CEaHCa.
Pemenre MH)XEHEPHBIX 3a]]a4 METO/IOM, MO3TOBOI aTaku: 3aMuch U 0OpPMIIEHHE PE3yIbTAaTOB.
Pemenne HHKXEHEPHBIX 3314 METOJIOM, MO3TOBOM aTaKM: Pa3HOBHIHOCTH METOJa MO3TOBOW aTaKM.

TBOpYECTBA




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU OpPOrpaMMBl
Ymers - BBITIOJIHATH YEPTEXKHU JIeTajlel 1 IIpakTHyecKkue 3aKaHUSA:
3JIEMEHTOB KOHCTPYKIIMH; [IpeanoxuTs mapameTpsl paboThI arperaros, 00ECIEYNBAIOIINE MTOBBIIIEHUE TEXHUKO-YKOHOMUYECKIX
- BBIOHpATh 3JIEKTPOOOOPYI0BaAHHE U roKasaTesiell, Ka4eCTBO BBIILIABISIEMOTO METAILIA.
paccuuTaTh PEIKUMBI €r0 PaboThI;
- IPUHUMATh TEXHOJIOTHIECKHUE
peLIeHUsI, TIO3BOJISIIOIIHE UCIIOIb30BaTh
0e30TXOHBIC I pecypcocOeperaromnme
TEXHOJIOTHH B METAJLTyPTHH.
Bnaners - HaBBIKOM COCTABJISITh ONMCAHUE U 3ajgaHus Ha pelieHHe 3a1a4 U3 NPOecCHOHAIBLHOI 00,1aCTH, KOMIIEKCHbIE 3aIaHUs:
pa3pabotky hopMyibl H300peTeHus npu | IlepeunciinTh OCHOBHBIC TEXHOJIOTHYCCKUE ONICPAIHH TIPHU:
00BbeKTe N300pETEHUsI — YCTPOUCTBO - IPOM3BOJICTBE arjioMepara;
(cxemsr; crioco0); - IPOU3BOJICTBE YyT'yHa B IOMEHHOH Te4H;
- HAaBBIKAMHU Pa3pabOTKH OJJHO3BEHHEBBIX | - MPOU3BOACTBE CTATH B KUCIOPOJIHOM KOHBEPTE U 3JCKTPOIICUH.
Y MHOTO3BEHHBIE OPMYJIbI H300pETCHUS
pu 00bEKTE U300PETEHHUS — YCTPOHCTBO
(KOHCTPYKITHS);
- HaBBIKAMH PabOThI C COBPEMEHHBIMU
MPOTPAaMMHBIMH CPEACTBAMH MOI'OTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTUIECKON
JOKYMEHTaluU, MMPOBEACHU A DKCIEPTU3BL
110 3asBKE Ha M300peTeHue.
3HaTh CTPYKTYPY U OCHOBHbIE XapakTepUCTUKH | IlepeyeHb TeopeTMYeCKHUX BONMPOCOB K 3a4€Ty: HayuHo-
METOJI0JOTUYECKMX KOHIICHIMH TpH Bomnpocs! u1s mpoBeieHHs: TEKYILEro KOHTPOJIsl 1 MTOTOBOW aTTecTaluu B popme sK3aMeHa HccIe0BaTebCKas
aHaJu3e MPOIECCOB YEPHOUH UT0 Takoe MOJENb TUMA «IEPHBIN SIIHK»? pabora
METaJUTYPIruu, B (yHIaMEHTaIbHBIX B yem 0cOO6E€HHOCTH CTaTHYECKUX MOAeTeH?
00IIeMHKEHEPHBIX HAyKaxX U B Kakune 0coOEHHOCTH UMEIOT TUHAMHYECKHE MOJIeNN?
npodeccroHaNbHO IeaTeTbHOCTH B 4em cymiHOCTh cOZlepKaTENHLHOTO NOAX0Aa IPH MOCTPOSHUN MaTeMaTHIeCKOW Mojenu?
Ymers HaxoAWTh Hanbosee 3 PeKTHBHOE I[IpumepHbIe NIpaKkTHYECKHE 32 JaAHNA:

pelieHue 3a1a4 YepHOH METaJUTypruu 1
(yHIaMEeHTaTBHBIX 0OIIENHKEHEPHBIX
HayK

Maremarnyeckoe MOJIETMPOBAHUE NTPOLIECCa UCTEUSHHUS Ty Thsl U3 BEPXHEI KUCIOPOAHON QypMBI B

KOHBEpTepe.

Maremarudeckoe MOJCIMPOBAHUE TPOLECCAa OKUCIICHUA MapraHla B KHCJ’IOpOHHO-KOHBCpTCpHOﬁ

IJIaBKE.

Maremarnyeckoe MOJIETMPOBaHKE Npoliecca (POPMHUPOBAHUS MAKPOCTPYKTYPBI HETIPEPHIBHOJIUTOM

3arOTOBKH.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTenbHON
KOMIICTCHIIMU POTPaMMEI
Bnanets HaBBIKAMHU M METOJMKAMHU 000O0IICHUS 3aganns Ha peneHHe 3224 U3 MPOo(eCCHOHATBLHOMH 00J1aCTH, KOMILIEKCHbBIE 32/ IaHUS:
PE3yIbTATOB PEIICHUS 3a]ad B UCPHOM MateMaTHuecKkoe MOJICTUPOBAHUE MPOIIECCa OKUCICHHS MapraHila B KHCIOPOIHO -KOHBEPTEPHOI
METAJUTypTHHU C UCTIOIb30BaHUEM wraBke. CMOJIENMMpOBaTh 3aBUCHMOCTh OCTATOYHOTO COACP KaHUs MapraHIla B METaJUIe OT COIEpKaHUS
METO0JOTHYECKUX MOIXO0I0B U MapraHua B 4yI'yHE ¥ OCHOBHOCTH Ijiaka ais yciaosuit MMK.
TOTOBHOCTBIO UCTIOJIB30BaTh HeoOxonnmere s pacdeToB JaHHBIE BRIOMPAIOTCS CAMOCTOSATEIBHO.
(hyHIaMeHTaIbHBIE O0IIeHIKEHEPHBIE
3HAHUS B IPO(HECCHOHATFHON
JICSITETIHHOCTH
3HaTh OCHOBHBIE METOIbI UCCIIEJOBAHUS, Hemecoobpa3zHOCTh BEIOOpa CE0SCTOMMOCTH KOHEYHOH MPOAYKINU B KAY4eCTBE KPUTEPHUS ONITUMI3AIHYA | MeTOIpI ONTUMH3AIAN
HCIIONIb3YEMBIE B TEXHOJIOTHH; MHOTOTIAPAMETPUICCKAX CUCTEM
OCHOBHBIE€ IIpaBUJIa UCCIIEJOBAHUS TToHaTHS JIOKAJILHOIO U INI00AILHOTO OolnTuMyma.
TIPOILIECCOB. CraHmapTHBINA BUI 3a7a4l ONTUMHU3AIIHH.
D. MeTtoabl HEIMHEHHONH ONTUMU3AIIIH.
YMeThb (hopMyIHPOBATH OTPAHUYUCHUS U Ienecoobpa3HOCTh BEIOOpPA CEOCCTOMMOCTH KOHEYHOHN MPOAYKIIUU B KAYECTBE KPUTEPHS ONTUMH3AIIUN
MpeliesoB YIPaBIsiEMOCTH OTEIbHBIX MHOTOMapaMeTPUUECKUX CHCTEM.
TEXHUYECKUX KOMIIOHCHTOB; Yro Takoe 1eseBas GyHKIHUS.
pacno3HaBath 3Q)eKTHBHOE pelleHHe 0T | UTO Takoe OrpaHHYeHHE.
HedPPEKTUBHOTO; OT1nuuns 0€3yCIIOBHOHN U yCIOBHOW ONTUME3ANKU. [JOMyCTUMOCTh PEIICHUS 3a/1a4 ¢ OrPaHUYCHUSIMUA
MeToJaMH 0e3yCIIOBHOH ONTHMU3AIIH.
CraHnmapTHBIN BUI 3a0a4l OIITHMHU3AIIHH.
3anmanue orpaHUYeHUH (YCIIOBUiT) BBEACHNEM OapbepHOMH, ITpadHOM QyHKIHH.
I'paduueckuit MeTO THHEHHOTO MTPOTPAMMHUPOBAHHSL.
CuMILTEKC METOJT JIMHEHHOTO MPOTrpaMMHUPOBAHHUS
TpaHcnopTHas 3a/1a4a JTHHEHHOTO MporpamMmMupoBanus. [IoHITHE W COCOOBI pelIeHus.
Bnagers HaBBIKAMHU H METOAUKAMHA 0000IIECHHS [TocraBuTh B 00IIEM BHU/IE 33124y ONTUMH3AINHN PACX0/a TOIUTNBA B IPOIECCE ariiOMepaIliH.
PE3YIILTATOB PEIIEHUS, CdhopMynupoBate U 3amucaTh OTPaHUICHUS U [EJIEBYI0 QYHKIUIO. BEIOpaTh METO pelIeHHS.
AKCIIEPUMEHTAIILHOU JIESITEIbHOCTH; [ocraBuTh B 00IIEM BHJIE 33129y ONTUMH3AINHU Ta30TPOHUIIAEMOCTH arJIOMIUXTHL. BeIOpaTh
CI0CO0aMK OIEHUBAHMS 3HAYMMOCTH U u3MeHsieMbie apametpsl. ChopMyITHpPOBaTh U 3aMTUCATh OIPaHHUUCHHS U IIeJeBYI0 (yHKIHIO. BpiOpaTh
MPaKTUYECKOU MPUTOHOCTH METOJ PCIICHUS.
MOJIYYCHHBIX PE3yJIbTATOB; ITocTaBuTh 33/1a4y ONTUMHU3AIMH pacxoa (eppOCIIABOB Ha PACKKCIICHUE U JISTHPOBAHUE CTAIU B
OCHOBHBIM HHCTPYMEHTAPHEM PELICHHS obmiem Bune. ChopMyIrpoBaTh U 3aMKMCaTh OTPAHUYEHUS U IIETEBYIO QYHKIHIO. BBIOpaTh MeTO
TEXHUYECKHX 33714 B CHCTEME peIIeHuA.
JJIEKTPOHHBIX TAOJIHII C HCIIOIB30BAHUEM
BKIaIKH «[10WMCK pemeHus.
3Harhb OCHOBHBIC METOJIbI HCCIICIOBAHUS, I[IpumepHbIe TeopeTHYECKHE BOMPOCHI YucneHHBIE METOIBI

HUCIIOJIb3YEMbIEC B TCXHOJIOTHH,
OCHOBHBIC ITpaBUJia UCCICAOBAHUA
IIPOIECCOB.

o T

MHoromepHsble 3a1a4u. MeTo 1 HAMMEHBIINX KBaPaTOB
Pemrenue cucreM HeTMHEHHBIX ypaBHEHUH: METO MPOCTOM urepanuu, Mero HerotoHa.




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
9JIEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
YMmerh (hopmynupoBaTH OrpaHUYCHUS U D. B uem 3akirouaeTcs MOBBIIEHNE TOYHOCTH HHTETPUPOBAHUS 3a CUET pa3OMeHus OTpe3Ka Ha
MPEJIeNIOB YIPaBIIEMOCTH OTAEIBHBIX PaBHBIE YaCTH.
TEXHUYECKHUX KOMIIOHEHTOB; L. DOopMyIIbl YUCIEHHOTO HHTETPUPOBAHHS YPAaBHEHHI BTOPOTO MOPsAIKa
pacto3HaBaTh Y3PPEKTHBHOE PEIICHHE OT P. TuIEI OrpaHUYEHHN.
Hed(DPEKTHBHOTO; 3. [MpuaTIIE! O1ICHKH 3 (EKTHBHOCTH PEIICHHS.
Bramets HaBBIKaMHU ¥ METOJMKAMH 0000IICHUS Brrbopom MeTona pemeHnss MHOTOMEPHOH 3a1a4H.
pE3yIbTATOB PELIECHHUS, OmueHKOH MOTPEIIHOCTH 3JIEMEHTAPHBIX KBAAPATYPHBIX (hopMyII.
SKCHNEPUMEHTANBHON JESATEIbHOCTH; [TpuHOMTIaMu OTIpeeNIeHNs ONTUMAIBHOTO BapHAHTA PEIICHHS 33/1a41 B CHCTEME 3JIEKTPOHHBIX TaOIHI
crnocooaMu OILICHUBAHUA 3HAYUMOCTHU U C UCIIOJIB30BAHUEM BKIIAAKHU «[Touck pCHICHUS.
MPaKTUYECKOM MPUrOTHOCTH
TMOJYYCHHBIX PE3YJIbTATOB,
OCHOBHBIM MHCTPYMEHTAPHUEM PEIICHUS
TEXHUYECKHX 3a]1ad B CHCTEME
QJICKTPOHHBIX Ta6J'II/IIl C UCITIOJIb30BAaHUEM
BKJIaAKH «IJoHuCK pemeHus.
3Hathb YCTPOUCTBO IOMEHHOU TI€UH U €€ IIpuMepHBIe TeopeTHYecKHe BONPOCHI IS IK3aMEeHa IIpoextupoBanue
TEXHUYECKHUE XapaKTEPUCTUKU, Ha3nauenue 1 yCTpOMCTBO IaXThl JOMEHHOH I1€4H, OIIPENEICHUE €€ pa3MEPOB. JIOMEHHBIX ITe4eil
OCHOBHBIC COOTHOIIICHHUS pa3MEPOB Bepxuss yacTh hyHIAMEHTa TOMEHHOU Teun: e€ hopMma, pa3Mepsl, MEPOIIPUATHSI [0 YBEIUICHUIO
OTJENBHBIX YacTel MpodWIIst JOMEHHOM CTOHUKOCTH
neyy; @dypmeHHbII pubOp: Ha3HaYeHKE, TPEOOBAHUS K HEMY, IIEPCIIEKTHBB! YCOBEPIICHCTBOBAHUSL.
OCHOBHBIE COOTHOIIECHHS Pa3MEPOB [Mpodunie noMeHHOH neun: onpeneaeHne, OCHOBHBIE 3aBHCUMOCTH, METO/IBI Pacuéra.
OTJIENbHBIX YacTel IIPOMUIS JOMEHHOIT I'opH noMeHHOH neun: Ha3HaueHNE, 30HNPOBaHUE 00BEMOB, OTIPEJIENICHNE Pa3MEPOB.
TIeUH, IPUHIUIIEI U TIapaMeTphl, 3aruieunKy JOMEHHON Ie4YH: 0COOEHHOCTH KOHCTPYKIIMH, OTIPE/IeNIeHNEe OCHOBHBIX Pa3MEpOB.
pausrontie Ha TOII meTamryprudeckux
IIPOLIECCOB
VMmersb (hopMyTHpOBaTH OTPaHUUYCHUS U IIpuMmepHble NpaKTHYECKHE 3aJaHUS JJIsI IK3aMeHa:

MPEJICNIOB YIPABISIEMOCTH OTACIbHBIX
TEXHHUYECKUX KOMIIOHEHTOB;

BBISIBJIATH IOCTOMHCTBA U HEJIOCTAaTKU B
KOHCTPYKLIUH

— pacmo3HaBath 3PPEKTHBHOE
peuienue ot HeaeKkTUBHOTO;

[To npencraBieHHOMY PHCYHKY ONMCATh pa3BUTHE MPOQHIS JOMEHHOI neun. Onucarh JOCTOMHCTBA U
HEJIOCTaTKH MPeJICTaBICHHBIX IpoQuiei

Ilo mpencTaBIeHHBIM PHUCYHKaM OYepTaHUA M pa3MepoB Mpo¢ el TOMEHHBIX Meueil ONpeneTuTh
HanOoJee paruoHaIbHBINH

BBINOIHATE 3CKH3 U paCCYUTATH KOJTUYECTBO MPSAMBIX W KJIMHOBBIX ITOTYTOPHBIX U3/ENUI B KOJBIIE C
BHYTPEHHUM JUAMETPOM 8,2M.




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Bnaners METOJIaMH TTOBBIIIEHHSI CTONKOCTH I[IpumepHbIe TpaKkTHYECKHE 3aJaHUS TSI IK3aMeHa
SIIEMEHTOB KOHCTPYKIIHY; BepxHusis yacte GpyHIaMeHTa JOMEHHOI neun: e€ opma, pa3mMepbl, MEPONIPHUSTHS 110 YBEITHICHHUIO
HaBBIKAMHU W METOAHUKAMHU 0000IIEHUS CTOMKOCTH
Pe3yNbTaToB pelieHus, Cr1ocoOBbI TTOBBIIIEHUS] CTOMKOCTH JIeTan
SKCIEPUMEHTATBHON JeATETHHOCTH; KononHsI ropHa: Ha3HaYeHUE, IPUHIUIT ONIPEAEICHHUS KOJINYECTBA, MEPOIIPUSITHS 10 00ECTICUESHHIO X
croco0aMu OLlEHNBAaHUA 3HAYUMOCTH 1 paboTocriocobHOCTH
MPaKTHIECKONH TPUTOTHOCTH
MOTyYCHHBIX PE3YJIbTATOB
3HaTh MepBI 110 00ecreYeHHI0 6e301acHOCTH [Nocemenne nexkuuit U 9KCKypCHi JUIsl IPAKTUKAHTOB: [TpousBoxacTBEeHHAS —
TCXHOJIOTMYCCKUX MIPOLICCCOB BI/II[ BbIHyCKaeMOﬁ 3aBOJOM NPOAYKIHH, HCTOUYHUKHU IIOJTYyHaCMOT'0 UCXOJHOT'O MaTepuajia, TOIJIMBa, npeaauIiioMHas
AJIEKTPOIHEPTHH, BOJOCHAOXKeHUs. TexHomornyeckas cBsi3b OCHOBHBIX IIPOU3BOJCTBEHHBIX LIEXOB. MpaKTHKa
BHuyrpu3zaBozckoit Tpancnopt. Opranu3aliys ynpasieHus 3aBoAoM. [lepcrieKTHBbI pa3BUTHA 3aBOAA U
€ro 3HaueHHUe JUIsl HAPOJIHOTO X03IHCTBA M JJIsl JAHHOTO MTPOMBIIIUICHHOTO paifoHa
YmeTh OIICHUBATh PUCKH IO 00CCIICYCHUIO Co6op Matepuana. HabmroaeHus.
6€30M1aCHOCTH TEXHOJIOTHYECKHIX CocraBneHue, HarmucaHue ¥ 0pOPMIICHHE OTUYETA 110 MTPAKTHKE:
IIPOLIECCOB XapaKkTepHUCTHKA BBITYCKaeMON MPOIYKIIMU (HOMEHKJIATypa, CEpHHHOCTh, COPTAMEHT BBIITYyCKaeMOH
TIPOYKINH, MAPKH CTaIH). TeXHNYECKHE YCIOBHS M CTAHAAPTHI HA BHIIIYCKaeMYyI0 MpoayKIuio. CBs3b ¢
JApyruMu nexamu. Cxema ynpaBiieHHs 1IeXoM. TeXHUKO-?KOHOMHYECKHE Mokaszareny uexa. [lyru
YIYYIIeHUS] TEXHUKO-5KOHOMUYECKHX IToKa3aresieil. [lepcriekTuBel pa3BuThs nexa. [Ipusectn mian
11eXa, CXeMY T€XHOJOTHUECKOT0 ITPOIIeCCca, OCHOBHBIE OT/ICJICHHS 11€Xa, CXEMY I'PY30II0TOKOB
Bnaners CI0CO0aMHU OIIPEAEIICHUS Mep T10 BrimonHenue 3a1anuii 1 paboT Ha KOHKPETHOM pabodyeM MecTe.

o0ecrieueHuro0 0€30I1aCHOCTH
TEXHOJIOTHYECKHX MPOIIECCOB

BelinosHeHHe UHIUBUYAIbHbIX 38JaHU [0 TPAKTHUKE:

OpraHu3anusi IPUEMKH, YYEeT, XpPaHeHHe U OTITYCK MeTajia co ckiajia. Mapkuposka. [Ipuembr
pasrpy3Kd MeTajuia u ero ykiaakd. [1oaroroBka Meraiia nepes 00paboTKON TaBICHUEM.
XapakTepucTHKa 000py/10BaHHs IOATOTOBUTEILHOTO OT/AeeHuUs. [IpuMeHeHre MeXaHM3alu 1
aBTOMAaTU3allu MPOU3BOACTBEHHBIX NPOLECCOB B MMOATOTOBUTECIILHOM OTACJICHUM. CHOCO6I)I
oOHapyKeHUs U yaaneHus Ae(ekToB Ha 3arotoBke. OTOpakoBKa M COPTHPOBKA

IK-12 cnocodHOCTHIO OCYHIECTBJISITH BHIOOP MaTePHAJIOB /ISl U3/1eJIMii Pa3IMYHOr0 HA3HAYEHMSI C YYeTOM IKCILIyaTAIIMOHHBIX TPeOOBAHMIi U OXPaHbI OKPY KAIOIIEH cpeabl

3HaTh

METOANYECKIE, HOPMAaTHUBHEIE U
PYKOBOJISIIAE CTAaHAAPTHI M JOKYMEHTHI B
o0J1acTi OXpaHbl OKPYKarOLIEH Cpeibl

Mukpoxnumar. JlelicTBue napaMeTpoB MUKPOK/IMMATa Ha YeJIOBEKa

Hopmuposanne mapamerpoB Mukpokinmara. HopMupoBanue TenaoBoro ooaydeHns
Crioco0b1 HOpMaTH3aIM MUKPOKIIMMATa IPONU3BOICTBEHHBIX TOMEIIEHUH

3ammTa OT TEIUIOBOTO O0JTyYEeHNUS

[TpuunHb 1 XapakTep 3arpsA3HEHUs BO3/1yXa padodeii 30HbI

JlelicTBUE BpEIHBIX BELIECTB HA OPraHKU3M 4eJIOBeKa

opwdE

Bbe3onacHocTh
KHN3HCACATCIBHOCTH




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
7. HopmupoBaHue BpeqHbIX BEIIECTB. 3aIIUTa OT BPEIHBIX BEIIECTB
8. Bentunsanus. EcrectBenHas BeHTHIIIMA. MeXxaHW4ecKasi BEHTHIISLIUS
IIpomblnuieHHBIN IyM. XapaKTepUCTHKY 1IyMa. [{eficTBUE IyMa HAa OpraHu3M
YmeTpb 00cyxmath criocoOs! 3(hheKTHBHOTO 3aganne: OnpenenuTs Kacca OMAaCHOCTH OTX0/a PACYETHBIM METOIOM IT0 CyMMe ITOKa3aTelei

pemieHns B 001acTH BEIOOpa MaTEepPHAIOB
JUTSL U3JICITHIA pa3IMYHOT0 Ha3HAUYCHHUS C
YYETOM IKCILUTyaTallHOHHBIX TPeOOBaHMI
¥ OXpaHBI OKPYXKAIOIIECH Cpeabl

OITAaCHOCTH COCTAaBHBIX BEIICCTB

Ta6mmma 13.3

CTeleHb OIaCHOCTH KOMIIOHCHTOB 0TX0Ja (KO — KJIaCC OHaCHOCTI/I)

N CrerneHp OMacHOCTH MO [epBUYHBIC MOKA3aTEIHN OMACHOCTH KOMIIOHEHTA
/I KOMIIOHCHTaM 1 2 3 4
1 K, (OK), mr/kr <1 1-10 11-100 >100
2 KO B nouse 1 2 3 HE YCTaHOB
3 IJIK, (O4Y, OBYB), mr/n <0,01 0,01-0,1 0,11-1 >1
4 KO B x03/IMTHEBOM BOIIE 1 2 3 4
5 K, (OBYB), mr/n <0,001 0,001-0,01 | 0,011-0,1 >0,01
6 KO B pr16/x03 Boze 1 2 3 4
7 MNAK, .. (HI[KM.gp., <0,01 0,010,1 0,11-1 >1
OBYB), Mr/m
8 KO B atmocdepe 1 2 3 4
9 MK, MAY, MJC), mr/kr <0,01 0,01-1 1,1-10 >10
10 Lg (S, mr/n /TIAK,, mr/m) >5 5-2 1,9-1 <1
11 Lg (Cer MI/M /TIIK,, ., MI/1) >5 5-2 1,9-1 <1
12 Lg (Cuac, Mr/m° >7 7-3,9 3,8-1,6 <1,6
/MAKee, TTK,,p)
13 LgKqw(okT/BOSA) >4 4-2 1,9-0 <0
14 LDsgg, mr/xr <15 15-150 151-5000 >5000
15 LCsp, Mr/m° <500 500-5000 5001- >50000
50000
16 LCs0 pou., MI/11/96u <1 1-5 5,1-100 >100
17 BJI=BITKs/XIIK 100% <0,1 0,01-1 1-10 >10
18 ITepcucTeHTHOCTD O6pazoBanu | O6pazoBanu | O6pazoBanu | O6pazoBaHU
(tpanchopmaris B OIIC) e bonee e € TPOAYKT | MEHEee TOKCH
TOKCHYHBIX | IPOAYKTOB | OB, TOKCH | BIX MPOIYKT
MPOAYKTOB, c Oomee  |94HOCTH KOT
B BBIPAXKEHHBI OpBIX
T.4. 00Jana | M BIHsSHUEM | OJIHM3Ka K




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
IOIINX JPYTUX Kp | TOKCHYHOCT
OTHAJICHHBIM | HWTEpPHUEB | M HCXOJHO
u OMaCHOCTH |TO BellecTBa
s pexramu
WJIN HOBBIMHA
CBOWCTBAMH
19 Broakkymyisus (moBenerne B | Beipakenno | Hakorenn | Hakommenn | Her  Hakompre
MIUIIEBOH [IETTOUKE) e e €B OJHOM HUS
HaKOIUICHHE | B HECKOJb | W3 3BEHHEB
BO KHX  3BEH
BCEX 3BEHb BSIX
X
Bamn 1 2 3 4
Bnagets croco0aMy OLlEHNBAaHUA 3HAYUMOCTH U 3AJAHUE 2
MPaKTUYECKOM MPUTOTHOCTH B paiione asponopra norepren karacTpody naccaxupckuii camosnet. 44 yenaoBeka noru6ino, 1 —
MOJIyYEHHBIX PE3YJIbTATOB B 00JIaCTH noctpanai. OpunuansHoe paccieoBanue KaTacTpodsl IpoBen MexXrocyjapcTBeHHbINH aBUAIIMOHHBIN
BBIOOpa MaTEPHAIOB JUIsl U3JIEIUI komuteT (MAK). HenocpencrBenHoit npuunHoii katactpodsl Ha3BaHa omubKka nmuiotuposanus. Kak
Pa3NUYHOTO HA3HAUYEHUS C yUYETOM Ha3bIBAETCS YMEHbIIICHNE IAaBICHUSA B CaJIOHE caMojieTa? YKaKUTe [0CIeI0BaTEeNbHOCTh AEHCTBHH
9KCIUTyaTaI[MOHHBIX TPEOOBAaHUN U YyeJI0BeKa B Cllyuyae BOSHUKHOBEHHUS aBapuitHoil cutyaruu B camosere.Eciu B 2011 rogy B Poccun B
OXpaHbl OKPYKAKOIIEH CPEIbI aBuakaractpodax morudso 120 yenoBek, 4o cocrasiser 24 % oT 00IIero KOJHYECTBA BCEX MOTHOIIINX,
TO BO BCEM MHpE 32 3TOT I'OJl B pe3yJIbTaTe aBUAKaTacTpo MorudIIo ... YeJIOBeK.
3Hath —  OCHOBHBIE OTIpEJICJICHUS U TIOHATHUS IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy (4 cemecTp): MarepuanoBeaeHue

MaTepUaliOBE/ICHHS;
—  OCHOBHBIE METOJIHI MCCJIEOBAHUIA,
HCIIOJIb3YEMbIX B MATEPHUAIOBEICHUM;

—  CYIIHOCTh U 3aKOHOMEPHOCTH
MPOLIECCOB MPU KPUCTAIUTA3ALHH,
nedopmarinu, Harpese
Je(OPMHUPOBAHHBIX METAJIIOB;

—  CYIIHOCTh M 3aKOHOMEPHOCTH
(ha30BBIX U CTPYKTYPHBIX MMPEBPAICHHI B
CIUTaBax MpU TEPMHUYCCKOM, TEPMO-
MEXaHUYECKOM U XUMHKO-TEPMHUUECKOM
BO3ICHCTBUSX;

—  BJIMSIHHE CTPYKTYPHBIX
XapaKTEPUCTHK HA CBOHCTBA MaTEPHAJIOB
W MX H3MEHEHUSI [TO]T BIUSHUCM YCIIOBHI
MPOU3BOJICTBA, OOPaOOTKH H
JKCIUTyaTaluH,

CTpyKkTypa 1 CBOHCTBa MaTepHaIoB. AMOP(QHOE U KPUCTAITMYECKOE COCTOSIHUE MaTepraa.
MeTonapl H3y4eHUs CTPYKTYPBI MaTepPHAaIOB.

Kpucrammuaeckas pemrerka. OCHOBHBIE THITBI PEIIETOK METAJUIOB.

Homamopdusm. [TonmmopdHEIE ipeBpaIeHNS.

JedeKThl KpUCTATUIMIECKOTO CTPOCHHS.

AHU30TpOMHSL.

OHepreTudecKkre yCIOBU KpUCTAIUIN3ALUH. BIMsHIE CKOPOCTH OXMNaXIeHUS Ha KPHCTAIIH3AIHIO.
MexaHu3m kpuctamumzanuu. [lapaMmerpsl KpucTaIU3avg.

I'omorenHOe (CaMOIPOM3BOIBHOE) 00pa30BaHKE IIEHTPOB KpUCTAIUTH3aNuU. KpuTudaeckuii 3apopIiI.
I'ereporenHoe (HecaMONPOU3BOILHOE) 0Opa30BaHKE IIEHTPOB KpUcTALTH3aK. MoaudunupoBaHue.
JenapuTtHas KpucTamin3anus.

Kpucrammuueckue 30HBI CIUTKA. Y calka.

Bue! nuksanuu.

Bunsr nehopmarmn. MexaHu3M IIIaCTHYECKOH TeopMaIiny.

Haxnen npu mmactudeckoit nedopmanuu. Poitb AUCIOKAIMA B yIIPOYHEHUH.

Paspymenne metaios.
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JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

—  OCHOBHBIE THUIIBI KOHCTPYKLIMOHHBIX
U MHCTPYMEHTAJIbHBIX MaTepUaIOB JUIs
W37IEIINI Pa3IMYHOTO HAa3HAYCHUS C
YUETOM DKCIITyaTallHOHHBIX TPEOOBAHUH
1 OXPaHbl OKPY>KaOLIEN CPEb

MexaHuueckue cBoiicTBa MeTaioB. KOHCTpYKTHBHASI IPOYHOCTH.

MexaHuuecKHe XapaKTePUCTHKH, OIpeieisieMble TIPH UCTIBITAHUN Ha PacTshKEHHE.

TBepOoCTh U CIIOCOOBI €€ OTPEaCICHHUS.

MexaHHYeCKHe XapaKTepPUCTUKH, ONIPEASIIeMbIe TPU TUHAMUYECKUX UCIIBITAHUSX (yZapHas BA3KOCTb,
TeMIIepaTypa XJaJHOJIOMKOCTH).

OCHOBHBIE TIOHATHA TEOPHUH CILIABOB: KOMIIOHEHT, CIIaB, cucTeMa, (haza. [Ipasuio a3 (mpasmiio
I'u66ca).

Tumsl TBepIbIX Pa3 B METAIUINUECKUX CHCTEMAX.

IIpaBuio peryara (IpaBUIIO OTPE3KOB).

OCHOBHBIE THITBI ABOHHBIX AuarpaMM. GopMHpOBaHUE CTPYKTYPHI IBOIHBIX CIJIaBOB.

OBTEeKTHUECKOE MpeBpalieHue. [lepurekTnieckoe npeppauieHie. DBTEKTOUIHOE IPEBPaLCHUE.
XapakTepHucTHKa ¥ BUJ NOJIHOU (a3oBoit nuarpammeiFe — C.

XapakTepucTHKa KOMIOHEHTOB | (a3 cucrembiFe — C.

[pesparuenus 1 GopMHUPOBAHUE CTPYKTYPHI B CTAIAX (OENBIX YyryHaX, CEpPhIX UyryHax) B pABHOBECHOM
COCTOSTHHU

IlepeueHb TeopeTHYECKUX BONPOCOB K 3K3aMeHy (5 cemecTp):

CBs13b MEXly CTPYKTYPOH U CBOMCTBAMHU CEPBIX YYTYHOB.

Knaccudukarms, MapkupoBKa U IPUMEHEHUE CEPBIX YyTYHOB (JIUTEHHBIN, BRICOKOIPOYHBIH, KOBKHIA,
OTOENeHHBIH, aHTU(PUKIIMOHHBIH).

BunsiHue yrnepoza u NOCTOSHHBIX IPUMECEN Ha CBOMCTBA CTaNU.

Knaccudukarms, MapkupoBKa U IPUMEHEHHUE YTIIIEPOJUCTHIX cTaneil (0OBIKHOBEHHOI'O KauecTBa,
KauyeCTBEHHOW KOHCTPYKIIMOHHON, MHCTPYMEHTAIBHOM).

IIpeBpaliieHus npu HarpeBe CTalu.

Poct 3epHa aycTeHnTa Ipu Harpese.

H3oTepmuueckuil pacnaja NepeoxyaxaeHHOro aycTeHnTa. Mzotepmudeckuie auarpaMmsl paciajia
MEPEOXJIaXKIACHHOTO ayCTEHUTA.

[IpeBpaluenyst mpu HENPEPHIBHOM OXJIAXKICHUU CTANH. TepMOKMHETHYECKHE AUarpaMMBbl pacraja
MEPEOXJIaXKIACHHOTO ayCTEHUTA.

BrustHre NEerupyronyx 3JeMEeHTOB Ha YCTOHYMBOCTE M KHHETHKY pachapa IepeoxJiaxIeHHOTO
ayCTCHHTA.

[IpeBpatmenus mpu Harpese (TIPH OTITYCKE) 3aKaJICHHOM CTalH.

Knaccudukarus, MapKupoBKa ¥ IPUMEHEHHE KOHCTPYKIIMOHHBIX JISTHPOBAHHBIX CTaJeH (CTponTenbHas,
MAaIIMHOCTPOUTEIbHAS IS XOJIOJHOHN ITAMIIOBKH, yITydIIaeMasi, peCCOPHO-TIPY>KUHHAs,
[IAPUKOIIONIIUITHUKOBAS, cTanu s 3akanku TBY, cramu mus XTO).

OCHOBHBIE MOHATHS U KJIACCU(PHKALMS TEPMUIECKOH 00pabOTKH.

OTxur cTanm.

3axaJika CTalH.




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHbIE CPEeCTBA CTpyKTypHBIH 2JIEeMEHT
JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
Otnyck cranu. CtapeHue.
XUMHKO-TEpMHUYEcKasi 00padoTKa.
Tepmo-mexanmgeckas 06paboTKa cTam.
CrutaBel Ha OCHOBE Menu (OpOH3HI, IATYHH).
CrutaBbl Ha OCHOBE QJIFOMHUHUS.
CrutaBel Ha OCHOBE THTaHa. baGOUTEIL.
INopormkoBsie, KOMIO3UIMOHHBIE, aMOP(HBIE MAaTEPHAIIBI.
CBolicTBa ¥ MPUMEHEHHE OCHOBHBIX I'PYII HEMETAJUINYECKUX MaTepHaJIoB.
YmeTs IIpumepHbIe NpaKTUYECKUE 3a/1aHUS 1JIA 3a4eTa (4 cemecTp):

—  aHaJHM3UPOBATh JAHHBIC O CTPYKTYpe
Y CBOWCTBAX, TEXHOJIOIMYECKUX
npolieccax MpoOU3BOCTBA, 00PaOOTKHU U
MOU(UKALMU MAaTEPHAIOB U MOKPBITHI
MPUMEHUTENBHO K PELICHUIO
MOCTaBJICHHBIX 3a/1a4;

— npuoOpeTaTh 3HAHUA B O0JIACTH
MaTepHaIOBEICHNUS;

—  NPUMEHATh MaTepHAIOBEIYCCKIEC
3HaHUS B IPOQecCHOHANBHOM
JeATEeIbHOCTH; UCIIONB30BaTh UX Ha
MEXIUCLIMIUTHHAPHOM YPOBHE

KakoBbI pa3Mepbl CTPYKTYPHBIX JIEMEHTOB, KOTOPhIE MOKHO YBUZIEThH (Pa3pelinTb) ¢ TOMOILBIO
OIITHYECKOro (cBETOBOr0) MUKpockona? Kak BeIOpaTh mosie3Hoe yBeandeHue Mukpockona? Kakosa
OCHOBHasi 0COOCHHOCTh PUTOTOBJICHHUS] 00BEKTA JIISI MUKPOCKOITUUECKOT'O UCCIIeIOBAHMs?
OOBsICHUTB, 3a4eM HEOOXOJUMO HCCIIeI0BATh MaKpOCTPYKTypy? Kakumu MeToiaMmu 3T0 MOXKHO
crenatb? UTo MOXKET CIy)XKUTh 00BEKTOM MaKpoaHanu3a?

Kaknm MeTooM MOKHO YCTaHOBHTH THIT KPHCTAJUTMUECKOM pEeNIeTKH MeTasa 1 ee mapamerpbl? Kakue
THUIIBI PELIETOK BCTpeyaroTcs y MeTauioB? [ToueMy OHM Ha3bIBalOTCA INIOTHOYIIAKOBAHHBIMU?
[TpuBenuTe nprMep BINSHUS THIA CBSI3U (THIIA KPUCTAJUIMYECKOH PENIeTKN) Ha CBOHCTBA MaTepHaa.
[Toyemy cBo#CTBa KPHUCTAIUIMIECKOTO MaTepHala, N3MEPEHHbIE B Pa3HbIX HAIPaBJICHHUSAX, MOTYT
oTian4aThea? B kakux MaTtepuaiax 3To SBJICHHE He HabIrogaeTcs ¥ nodemy?

[Toyemy npu X0JIOIHOM ITACTHYECKON ieopMaiuy (IITAaMIIOBKE MITH BBITSDKKE) MOTYT 00pa3oBaThCs
(ecToHBI 10 KPOMKE (Kparo) n3aesus?

OOBSICHUTB, YEM Pa3INYaOTCS (-XKETIe30, Y-XKeIe30 u d-Kene30?

[Toyemy npu XOJIOTHOM IIIACTHYECKOW le)opMaIMK BO3PACTAIOT MPOYHOCTHBIE XapakTepucTrku? Kak
9TO SIBJIEHUE Ha3bIBaeTCA? B Kakux ciyyasx 3TO SBJICHHE HEKENaTeNbHO?

Uro 03HaYaIOT TEPMHHBI Ie(h)OPMAIIMOHHOE YIPOYHEHHE, 36PHOTPAHMYHOE YIIPOUHEHHE, UCIIEPCUOHHOE
YIIPOYHEHHUE, TBEPOPACTBOPHOE YIIPOUYHEHHE?

[MosicauTh rpaduyeckn GU3NIECKUI CMBICI MOHATHS «PaBHOBECHAS TEMIIEPATypa KPUCTAIIH3ALNH
(mnaBnenust)». Kakoe ycioBue He0OX0ANMO BBITIOJIHUTE, YTOOBI HAYAJICS POLIECC KPUCTAIITH3ALINH?
OOBSICHUTB, B YeM OTIIMYHE KPUBBIX OXJIXKICHUS KPHUCTAJUIMIECKUX U aMOP(HBIX Tes1?MOoXKHO T
TIOTY4UTh aMOp(HBII MeTaT (METaJUINIECKOe CTEKIIO)?

[Toyemy 3epHa 3aKpHCTaUTN30BABIIETOCS METAJUINIECKOTO MaTepHaia He MIMEIOT TeOMETPHUYECKH
MIpaBUIBHOH hopMBI?

Kakyto miens npecnenyroT mpu BBEACHNH B paciiaB (KUIKKI MeTaint) Moaudukaropos? IIpusectu
MIPUMEPBI IEHCTBHS MOAU(DUKATOPOB.

OOBsACHHUTH, B KAKOH OTJIMBKE 3€PHO 3aKPHUCTAJUIM30BABIIErOCs MeTaa OyaeT O0JIbIIe: IPH pa3IuBKe
JKUJIKOTO MeTajlla B Tiecuanyto opMy UM B METAJUTMIECKYIO?
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OOBSICHUTB, K 4eEMY MOXKET ITPUBECTHU MEPErPeB paciiaBa NpeJl pa3iIuBKOH ero B popMbl (M3JI0KHHIIBI)?
OOBSICHUTB, 3a4€M TIPOBOJIAT OIEPALMIO TTOJICTYKUBAHUS ITPH TOJTy4eHnH oTnBok? Kak ee
OCYIIECTBUTh

OOBsCHUTS, TIPH KaKOH IedopMaIiid MOXKHO HEOOPaTUMO U3MEHHUTE (OPMY, pa3Mephl U CBOHCTBA
MaTepuaa —ympyroi Wil IIacTHIeCKOi?

OOBSICHUTB TOHATHE TEOPETUIECKAs MPOYHOCTh KpucTamia. Kak oHa m3MeHsieTcs Ipy H3MEHEHUH
IUIOTHOCTH JUCIIOKAIHA?

OOBSACHHUTH, YTO IPOUCXOANT IIPH POPMHUPOBAHIH TEKCTYPHI B JeOopMHUpOBaHHOMMATEpHaie?

3ayeM TpeOyeTcsi BOCCTaHABIMBATH IUIACTUYHOCTH XOJIOTHOAS()OPMHUPOBAHHOTO JIHCTA (KaTHOpOBaHHOH
3ar0TOBKH, BOJIOUEHOH MpoBoiokHu)? Kakoit 00paboTKOit 3TO MOYKHO ClIENaTh?

OOBSICHUTB, KAKOE CBOMCTBO MaTepHalia XapaKTepHU3yeT TBepIOCTh. Ha ueM OCHOBBIBAIOTCSI METOJIBI
n3MepeHus Teeproctu? B uem ux otnuune?

Kak npoBozsT ucIibITaHNE Ha yAapHYIO BA3KocTh? KakoBa ero 1eins?

C KaKo# LeNbI0 MPOBOST YCTATIOCTHBIC HCTIBITAHMA?

Ha mpumepe 1ByXKOMITOHEHTHOH CHCTEMBI ITOKa3aTh, KaKy(0 HH()OPMALIUIO MOXKHO MOIY4HUTb,
TIOJIB3YSICh IPaBUIIOM phlyara (IpaBHIOM OTPE3KOB).

CxemMaTn4HO M300pa3uTh JUarpaMMy ABOHHOM CHCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C TTOJIHOM
PacTBOPUMOCTHIO, C OTPAaHUICHHOI PACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEPIOM COCTOSIHUH, 1aTh
XapaKTEepUCTUKY TOYEK, JIMHUI AuarpaMmsl, a3 1 6e3BapuaHTHBIX NPEBPAILEHUH CUCTEMBI.
PaccuuraTh OTHOCHTENHHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJIAIONINX CIlJIaBa MPU KOMHATHOM
TeMIepaType u CXeMaTHYHO H300pa3uTh CTPYKTYpY CIUIaBa JABOIHOM CHCTEMBI C OTCYTCTBHEM
pacTBOPUMOCTH (C HOJIHOW PaCTBOPUMOCTBIO, C OTPaHUYEHHON PaCTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUH.

Omnummte oOpa3oBaHue JieneOypura. B kakux crutaBax oH 00pa3yercsl, KaKOBBI yCJIOBHS €0
obpazosanusa? Kakoii nene0yput Ha3bpIBaIOT NpeBpaieHHBIM? CXeMaTHIHO H300pa3nuTh CTPYKTYPY
neneOypuTa ITpu KOMHATHOH TeMIieparype.

Omummte oOpa3oBanue nepiauTa. KakoBbl yciIoBHs 00pa3oBaHUs U XapaKTEPUCTUKU 3TOH CTPYKTYpHI?
CxemMaTn4HO U300pa3uTh CTPYKTYpY HEPIUTA IPH KOMHATHON TemIiepaType. KakoBbl pa3HOBHIHOCTH
3TOM CTPYKTYpHI?

N300pa3uth quarpaMmmy COCTOSIHUS Kelle30 — KapOuJI xeesa, ykazarh (a3bl BO BCeX 001acTIX
JMarpaMMBl, pacCMOTPETH TPeBpalieHus B ciiase, coaepkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7)
% C. Kak Takoii cruraB Ha3bsiBaeTcsi? PaccunTarh OTHOCHTENFHOE KOJIMYECTBO CTPYKTYPHBIX
COCTAaBJISIOUIMX B 3TOM CIUIaBE M CXEMaTHYHO N300pa3uTh €ro CTPYKTYpY IPH KOMHATHOW TeMIieparype.
O6'l)$[CHI/ITB, YeM JuarpaMma xKejiae3o — Fpaq)HT OTIIMYACTCA OT AUarpaMmal KEJIE30 — HEMEHTUT.
M306pa3uTh cCXeMaTHYHO CTPYKTYPHI CEPhIX UYTYHOB C Pa3HOH METAIUTMYECKONH OCHOBOH ((heppUTHOM,
(eppUTHO-TIEPIINTHOMN, IEPIUTHOH) U C pa3HOH (HOpMOi TpadUTOBBIX BKIIIOYECHHUH (IITIACTHHYATOH,
mapoBUIHOI). OOBSCHNTH, KaK MPOMCXOAUT MpoIiecc rpaguTH3anny n GOpMHPOBAHHS CTPYKTYPHI B
9THX CIJIaBaX.
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IIpuMepHBIe NpaKkTHYECKHE 3aJaHUS IS IK3aMeHa (5 cemecTp):

M3006pa3uTh NOJTHYIO IHATpaMMy COCTOSIHHS KeJIe30 — YIIIepo, yKa3aTh (ha3bl BO BCEX 00TIacCTIX
JMarpaMMBbl, pacCMOTPETH MPEBPAIICHUS B CIIIIABE CHCTEMBI XKEJIe30 — KapOu I Jkele3a, CoaeprKalieM
0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii criinaB Ha3siBaeTcsa? PaccuuTarh OTHOCHUTEIILHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONINX B 3TOM CIUIABE M CXEMATHIHO U300pa3HUTh €T0 CTPYKTYpPY HIpH
KOMHATHOW TeMIeparype.

N300pa3uTh NOJIHYIO IMarpaMmy COCTOSTHHS JKeJIe30 — Yriiepoja, yKka3aTh (a3bl BO BCeX 00JIacTsX
JMarpaMMbl, pacCMOTPETh MPEBPALICHUS B CIIJIABE CHCTEMBI JKene30 — rpadur, coneprkamem 2,5% C, ¢
pa3Hoil MeTaIMYeCKOl OCHOBOH ((eppuTHOM, peppUTHO-TIEPIIUTHOM, IEPIIUTHOH) U C pa3HOH HopMOii
rpadMTOBBIX BKIIIOUCHHH (TJIACTUHYATON, mapoBuaHON ). Kak Takoii crutaB HasbiBaeTcst? CXeMaTHIHO
1300pa3suTh €ro CTPyKTypy IpU KOMHATHOH TemMmepartype.

PacmdpoBaTh Mapku cTaiH, yKa3aB coaep kaHHUe YIIepoaa, BUI U COIEPKAHUE JIETUPYIOIIIX
3JIEMEHTOB, Ka4e€CTBO, HA3HAYCHUE U IPUMEPHbIC CBOHCTBA.

PacmmdpoBaTs MapKy ceporo (JINTEHHOTO, BBICOKOIIPOYHOTO, KOBKOT'0) UyT'yHa, YKa3aB €ro CTPYKTypy U
YCIIOBUSI TTOIY4IEHUS

Ha3oBuTte kpuTHieckne TOUKH CTaIH U nx odo3HadeHne. Kak onm onpexnenstorcs? YKa3arh UX
nosioxkeHue Ha nuarpamme Fe-C.

Kakoit aycTeHUT 1 T04eMy Ha3bIBAaIOT NepeoxJIaxIeHHbIM? Kak onpeneanTs CTeneHb ero
HepeoxIaxIeHU?

[Touemy B 3aKaJIeHHOH CTalM BCETJa MIPUCYTCTBYET OCTATOUHBIN ayCTEHUT?

Kax MOkHO MCTIONIB30BaTh HA MPAKTHKE H30TEPMUYECKHE THarpaMMBbl pacraja NepeoxJiaxICHHOTO
aycreHuTa?

Kak m3meHsTcs cCBOMCTBa CTAaIM NP YBEIHMYESHUH CKOPOCTH OXJIAXICHHS B IEPIUTHOM HHTEpBae?
OO0BsCHUTD, TOUEMY?

BriOpaTs Hanbosree qUCHepCHyI0 CTPYKTYPHYIO COCTABISIONIYIO, (POPMUPYIOLIYIOCS IIPH

1 (y3MOHHOM pacriajie epeoxJIakAeHHOTO ayCTeHUTA.

UYro o01IeTo U B 4eM OTIMYHS B CTPYKTYpax MEPJUT, COPOUT U TPOOCTHT?

OOBSICHUTB, T0OYEMY MapTEHCHUT UMEET BBICOKYIO TBEPAOCTh.3aueM CTalb CO CTPYKTYpOl MapTeHCUTa
HAJI0 TTO/IBEPTaTh OTIYCKY?

OOBsCHHUTH, B KAKOH cTaM OyAET BBIIIE TBEPAOCTH IPH 3aKajke: B ctanu 45 niau 30XI'C?

OOBsACHUTH, Y KaKOH CTau OyeT O0JbIIe MPOKaTHBAEMOCTh — YIIIEPOAUCTON HITH JISTHPOBAHHOI?
3auemM HE0OX0ANMO 3HATh MPOKATHBAEMOCTh CTaIH?

Kak BbIOpaTh CKOPOCTH OXJIAKICHNS TP 3aKAJIKE JJIS TIOTYYEHHSI MAPTEHCUTHOM CTPYKTYPHI IO BCEMY
CEUEHMIO M31enus’?

Jl1st Kakoif cTanm — J109BTETOMIHON MITH 329BTEKTOUHON— HYXKHO ITPUMEHSTH HETIOJIHYIO 3aKaJIKy?
IMosicuuTs, ucnons3ys auarpammy Fe-C.
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CpaBHHTE CBOMCTBA CTaIN C OEHHUTHOI CTPYKTYPOIl U MaPTEHCUTHOW CTPYKTYpPOH, C OEHHHUTHOI 1
TPOOCTUTHOH CTPYKTYpoii. OOBSICHUTE pa3IUUus.

IToyemy npu oTITyCKe 3aKaJI€HHOH CTald BBIOMPAIOT Pa3INYHbIC TEMIIEPATypPhl Harpena?

Kakas ctanp mocie yirydmenns 6yaer nMeTs 0oJiee BRICOKYIO TBEPIOCTh: cTaib 45 i ctanp30XI'C,
€CITH OTITYCK TIPOBOIMIIH IIPH OJTHOW ¥ TOM K€ TemIieparype?

[ouemy pexxymuii HHCTpYMEHT U3 YTIIEPOAUCTOM CTaIX MOABEPTaloT HU3KOMY oTirycka. Kakas Oymet
CTPYKTYpa M CBOHCTBA TAKOTO HHCTPyMEHTA?

B yem ocHOBHast 0COOCHHOCTH W TIPEUMYIIIECTBA TEPMOMEXaHHIECKOH 00paboTKH cTammn?

C xakoil L1eNbI0 HACHIIAIOT IIOBEPXHOCTh HU3KOYIJIEPOAUCTON CTAIH yriIepoaoM?

Bnagets

—  npoheCCHOHATBHBIM SI3bIKOM B
obnacTu MaTepraaoBEICHNUS;

- MPpaKTUYCCKUMU HaBbIKaMH1
HUCIIOJIb30BaHUs OCHOBHBIX METOA0B
HCCIICIOBaHMS B 00JIACTH
MAaTepUaOBEICHHS;

—  BO3MOXHOCTBIO
MEKAUCIUILUTUHAPHOTO PUMEHEHUSI
MaTepUaliOBE/ICHHS;

—  HaBBIKAMH OIEHKH TEXHOJIOTHYECKUX
U CITy’)KeOHBIX KaueCTB MaTepHaiOB
MyTEM KOMIUIEKCHOTO aHaJIn3a MX
CTPYKTYpPHBI U CBOICTB, a TaKkKe
pe3yabTaToB (PU3HKO-XUMHUECKHUX,
KOPPO3UOHHBIX U APYTUX UCIIBITAHUM

I[IpumepHbIe NIpaKkTHYECKHE 3aJaHUS TSI 324€Ta 110 PelleHnIo 3a1a4 U3 NpodeccHoHaNLHOI
odaactu (4 cemecTp)

Kak npoBectu makpoaHnanu3? KakoBsl ero neim, METoabl?

Kakum MeTo0M MOKHO HCCIIeIOBaTh paclpeielieHle cepbl B CIIUTKE (OTIUBKE, 3ar0TOBKE)?

Kaxk npoBectu rirybokoe TpaBieHHe cTaibHOTO 00pasia. KakoBsr ero nenu?

Kaknm MeTooM MOXKHO BBISIBUT TIOPBI, TPEIIMHBI, PAKOBUHBI, KPYITHBIE HEMETAJUINIECKUE BKITFOUCHNUS B
OTJINBKE (CIIUTKE, OTIUBKE, IOKOBKE, MpOKaTe)?

[Tpn MakpoaHanu3e caUTKa BBIBIICH JIMKBALIMOHHBIN KBaJpaT (110lyca 0uHas JIMKBAIKs, OCEeBast
TIOPUCTOCTh, CKBOPEUHHK, KAMHEBHUIHBIH N3JI0M, (JIOKEHBI, IIH(EPHBII N3JI0M, PACCIOCHHUE).
OOBSICHUTB IPUYHUHBI TIOSIBJIICHHS 3TOTO JIe()eKTa U BO3MOKHBIE CIIOCOOBI €0 NCTIPABIICHUS
(mpenoTBpaIeHNs).

Kak oTIuunTh yCTaIOCTHBIHN H3JI0OM OT IMPOYUX BHIOB M3ToMa? KakoBBI MPUUUHBI IPOSBICHHUS TAKOTO
usjoma?

Kak oTnuunTh BSI3KOE pa3pylIeHHEe OT XPYIKOro?

Kak nmpoBecTn MHKPOCKONINYECKOE HCCIIEA0BAaHIE METAJUINUYECKOro MaTeprana? YTo MOKHO BBISIBHTD C
TIOMOIIBIO TAKOTO UCCIIEIOBaHNUS?

Kak M0>XHO NOBJIMATH HAa BEJIMUUHY 3€pHA NIPHU KPUCTAILTH3anNK MeTaia? Kakue Mepbl MOXKHO
MIPEAIIOKUTH ISl TOTO, YTOOBI 00ECTIEUNTh TTOJTyYEHNE MEITKOTO 3e€pHa MPU KPUCTAIUTN3AIIN?
OOBSICHUTB, B 4EM pa3iIMuie MKy XOJIOHOM 1 ropsiueit mactuueckoit nedopmannsmu? Iouemy npu
XOJIOJTHOH TIaCTHYeCKOH JleopMaliiy HabIr0JaeTCsl YIIPOYHEHHNE METaJlIa, a IIPU ropsidei 3Toro He
TIPOUCXOTUT?

Kak BoCCTaHOBHTH IJIACTUYHOCTH XOJIOIHOIE(OPMHUPOBAHHOTO JINCTA (KAITMOPOBAaHHON 3aTOTOBKH,
BOJIOUEHOH MPOBOIIOKH)?Kak OCyIIecTBUTH ONeparuio peKprUCTaIUIN3AI[HOHHOTO OT)KHTa?

Kak onpenennts mpenen ynpyroctd (Ipeaes TeKy4ecTH, Ipeaes MPOYHOCTH, OTHOCUTEIHHOE
yIJIMHEHUE, OTHOCUTENFHOE CYKEHHUE, TBEPOCTh, YAAPHYIO BI3KOCTh) MaTeprana’?

Kax onpenenuTs OTHOCUTEIHHOE KOTMYECTBO (Pa3 (CTPYKTYPHBIX COCTABJISIONINX ) MPHU 3aJaHHON
TeMIieparype B ABOMHbIX crutaBax? [loscHUTH rpaduyecky.
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[pu KakKX YCIIOBHSX B METAIUTMYCCKHX CIIJIABaX MOXKET 00pa30BaTh TBEPBIH PACTBOP 3aMEIICHUS
(TBepblii pacTBOP BHEIPEHHSI, XUMUUECKOE COCTUHEHHE, MEXaHUYECKasi CMeCh KoMIOHeHTOB)? Kak
BEITJIIAT 00JIacTh 3TUX (a3 Ha TUarpaMMax COCTOSIHUS?

CxeMaTH9HO N300pa3uTh KPUBYIO OXJIAXKICHHUS U CTPYKTYPY JTF000TO CIUIaBa IBYXKOMIIOHCHTHON
CHCTEMBHI (C OTCYTCTBHEM PACTBOPUMOCTH, C ITOJTHON PaCTBOPHMOCTEIO, C OTPAHUICHHON
PacTBOPHMOCTHIO KOMITOHEHTOB B TBEPAOM COCTOSHHH) TP KOMHATHOH TeMIeparype.

CxeMaTHYHO N300pa3uTh CTPYKTYPY JFOOOTO CIDIaBa IBYXKOMITOHEHTHOM CHCTEMBI IPH KOMHATHON
TeMIepaType, paCCUUTaB OTHOCHTENEHOE KOJIMIECTBO CTPYKTYPHBIX COCTABIISIOIINX.

[Ip1 MUKPOCKOTTNYECKOM HCCIICIOBAHUY B CIUIABE HAOJIIOAOTCS 3¢pHA (hepprTa U HEOOIBIIOE
KOJIMUecTBO 1eMeHTuTa. Kak Ha3piBaeTcs Takoi cruiaB? KakoBbl €ro cBoiicTBa U 001aCTH IPUMEHEHUs?
IIpu MUKPOCKOTIMYECKOM HCCIICIOBAHUH B CIUIaBE HAOMIOMA0TCS 3epHa deppuTta U nepaut. Kak
Ha3bIBaeTCs Takoil crutaB? KakoBel ero cBOMCTBA M KaK OHM 3aBUCAT OT KonuuyecTBa nepiaura? KakoBbl
00J1aCTH MPUMEHECHHUS TUX 11aBOB?

[Ipu MUKPOCKOTTHYECKOM HCCIIECIOBAHIH B CILIaBE HAOIIFOJAr0TCs epiuT. Kak Ha3pIBaeTcs TakoH cIiaB?
KakoBBI pa3sHOBUAHOCTH TaKOH CTPYKTYPHI U Pa3IMIMs B UX CBOMCTBaX?

[Ipr MUKPOCKOTTHYECKOM HCCIEIOBAHIH B CINIaBE HAOMIOJAIOTCS MIEPINT U CETKA IIEMEHTHTA 10
rpaHunaM 3epeH. Kak HazpiBaercst Takoi criaB? KakoBel ero cBoiicTBa M 00JIacTH MPUMECHEHUS?

[Ipu MUKPOCKOTIMIECKOM HCCIICIOBAHUH B CIUIaBe HaOmogaercs rene0yput. Kak Ha3pIBaeTCsS Takou
crtaB? KakoBEI ero CBOWCTBA U OOJIACTH IPUMEHEHHS?

IIpr MUKPOCKOTTHYECKOM HCCIICIOBAHHY B CIIaBE HAOJIIOAOTCS 3epHa (heppuTa M BKIIOUYCHHUS Tpadura.
Kak Ha3wpiBaeTcs Takue cruiaBbl? KakoBbI pa3HOBUHOCTH CIUIABOB C TAKUMH CTPYKTYPHBIMU
COCTABIISFOIIIUMU, KAKOBBI Pa3JIMUs B UX CBOHCTBaX?

ITpu MUKPOCKOTTMYECKOM UCCJICJIOBAaHUH B CIIJIaBe HAOIIOAAIOTCS 3epHa (heppuTa, MEPIUT U BKIIOYSHHS
rpadura. Kak Ha3piBaeTcs Takue criaBbl? KakoBbl pa3HOBHIHOCTH CIUIABOB C TAKUMU CTPYKTYPHBIMH
COCTABILTIONIAMH, KAaKOBHI Pa3IHMYMsi B UX CBOMCTBaX?

[Ipu MUKPOCKOTIHYECKOM HCCIIECIOBAHUH B CIUIABE HAOIIOJAIOTCS NEPIINT U BKIFOUeHHS rpaduta. Kak
HA3bIBACTCS TaKue CIUIaBbl? KakoBBI pa3HOBHIHOCTH CIUIABOB C TAKUMH CTPYKTYPHBIMA
COCTABILTIONIMMH, KAaKOBHI Pa3IHYMsI B UX CBOMCTBaX?

Kak uaeHTndUIMpoBaTh B CTaIM BUAMAHIITETTOBYIO CTPYKTYpY? [IpH Kakux yCIOBHAX OHA MOXKET
00pa30BaThCS U KaK 3TO MOBIIUSACT HA CBOHCTBA CTANU?

ITpu kakuX YCIOBHSX B CTAIM MOKET 00pa30BaThes MepechieHnbiii pepput? Kak oH mosimser Ha
cBoiicTBa ctanu. Kak mpegoTBpaTuth ero oopazoBanue?

IIpuMepHbIe NPAKTHYECKHE 3aJaHUsI ISl IK3aMeHA 10 PelIeHUI0 3a/1a4 U3 NpodheccHoOHAILHOM
o6Jactu (5 cemecTp)

O6’BHCHI/ITB, KakK BI)I6paTI) COZCPIKaHUE yrjiepoJa B CTalIr IJId U3rOTOBJICHUSA A€TaJId MAllluH,
KOHCTPYKIIMHM WJIN COOPYIKCHUA.
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OOBSICHUTB, KaK BBIOpaTh CO/IEpKaHUE yriIepo/ia B CTAIN JUIS U3TOTOBIICHHUS PEXKYIIEro (IITaMIIOBOTO)
WHCTPYMEHTA.

Kak 1o cTpykTypHOMY NIpU3HAKY MOXHO ONPENEIHUTh CTallb (OETbIi YyTyH, CEephIi 4yT'yH,
MIOJIOBUHYATHIN YYTYH, JK€JI€30 TEXHUIECKOH YUCTOTHI)?

OOBSICHUTB, MOKHO JIM UCTIONIB30BATh OENBIH 4yTyH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepuana.
OOBSACHUTH IPEUMYIIIECTBA CEPOTO YyTyHA 110 CPABHEHHUIO CO CTAJIBIO.

OOBSACHUTH, MOKHO JIM HCIIOJIH30BATE OENBIH YyT'YH B KaueCTBE KOHCTPYKIIMOHHOTO MaTepHaia?
OOBsicHUTS, Kakasi popMa rpadura B MEHBILEH CTENIEHN 0CIabIsIeT METAUNIMYECKYIO OCHOBY YyryHa?
Kak nomnyuyuts Takyro ¢popmy rpadura B OTIIMBKe?

Kak nony4uts OTIMBKY CO CTPYKTYypOH KOBKOTO uyryHa? KakoBbl pa3HOBHJHOCTH CTPYKTYPBI TAKOTO
YyTr'yHa U ero cBoiictea?

[Touemy HE IPOUCXOTUT YIIPOUHEHHUS CTAIH MPH ropsaeit actTrudeckoit nedopmannu npu 1050°C?
ouemy nedopmarnms ceuana (Tmn. = 327 °C) nmpu KOMHATHOH TeMIepaType SBISIETCS ropsaei
nedopmanueii?

IIpu pexpucTaIN3alIOHHOM OTKUT'€ XOJIOAHOKAaTaHOU JeHTHI U3 cTainu 08KII oxJlakIeHUE B MHTEpBaJe
temnepatyp 680 — 370°C BexyT ¢ marnoii ckopocTsio. [Touemy 3T0 HE0OX0AMO?

Ha3Ha4uuTh pexiM peKpUCTANTM3aLMOHHOTO OTXKUTA /11l HUKOYTJIEPOJUCTOMN XOJIO0THOKATaHO!
JINCTOBOM CTaJIM.

Kak onpezensioT CKJIOHHOCTB CTalli K POCTY 3€pHa ITpH Harpese?

Ha3Ha4uuTh peskKiM IOJIHOTO OTXKHTa ISl CTall MapKu 45.

HasHauuTh pexxiM HOpMaU3anny IS CTalll Mapku 45.

BriOpaTh TepMudeckyro 00paboTKy I HCIIPaBICHNS BUIMAHIITETTOBOW CTPYKTYPBI B CTAILHOM
OTJINBKE.

BriOpaTh TepMudecKyro 00paboTKy [UIsl HCIIPaBIICHHs] KPYITHO3EPHUCTOM CTPYKTYPBI TOpsYeKaTaHON
CTaJu.

BriOpaTh 3akanouHyto cpeiy, 00ecrieunBaroNly0 HAUOObIIYIO TPOKAIMBAEMOCTh YIIIEPOIUCTON CTalIH.
BriOpaTh 3akanouHyto cpely IUis 3aKallKy JIETHPOBAHHOM yIIIepOJUCTON CTallH.

BrIOpaTh pexuM OTIycKa 3aKalleHHON CTallk, 00eCIeYMBAIOLINN COXpaHEHUE BBICOKOM TBEPIOCTH.
BriOpaTh pexuM oTITycKa 3aKajleHHOHN cTalli, 00eCIIeYNBAIOINI BHICOKHE YIIPyTHe CBOHCTBA
BriOpaTh pexuM oTIycka 3aKajleHHOH cTalli, 00eCeYMBAIONINI COYeTaHUE BHICOKOH IIPOYHOCTH,
TBEPAOCTH, TNIACTUYIHOCTH ¥ YIAPHOHN BSI3KOCTH.

Cranp 45 Obuta IOJBEPTHYTA HATPEBY MO 3aKaiKy 1o Temieparypsl 740 u 840°C. Kakoit pexum
HarpeBa BbIOpaH MPaBUIILHO U TIoUeMy?

Cranp Y10 Obuta moJBeprayTa HarpeBy MoJ 3aKajiky 1o temmeparypsl 740 u 900°C. Kakoit pexum
HarpeBa BbIOpaH MPaBUWILHO U TIOYeMy?

3HaThb

TpeOOBaHUs CTAaHAAPTOB U TEXHUYECKUX
YCIIOBHH IIPU NPOEKTUPOBAHUU;
OCHOBHBbIE ITPUHIMIIBI 10J100pa

HpI/IMepHLIC TEOPETUYCCKHUE BOIPOCHI I SK3aMCHA
3aSOpLI U IIBBI B OFHeyHOpHOﬁ KJIaake HOMGHHOﬁ ne4yu: Ha3Ha4YCHUEC, OIIPEACICHUE PA3MEPOB,
MaTepuaJibl AJid UX 3alIOJTHCHUA

IIpoexTupoBanue
JIOMCHHBIX NeUYeH
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CTpyKTypHBII 271€MEHT

3JIEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
OTHEYNOPHBIX U3AEINi u MaTepuanoB A | Koxyx qoMeHHOH neun, pa3HOBUIHOCTH KOHCTPYKTUBHOT'O UCTIOIHEHUS], MaTepHUaIbl AJIs U3TOTOBJICHUS
BBINOJIHEHNS OTHEYNOPHOH KIIaAKK B @dyTepoBKa ropHa: BUABI IPUMEHAEMBIX OTHEYIIOPOB U TpeOOBaHUS K HUM
pa3IMYIHBIX 30HaX pabodero
MPOCTPAHCTBA.
YmMmerb UIEHTU(HUIUPOBATH HA OCHOBAHUH IIpumepHBIE TEOPETUYECKUE BOIIPOCHI IS dK3aMeHa
MapKHPOBKH KOHCTPYKLIIMOHHBIE U @DyTtepoBKa ropHa: BUABI IPUMEHAEMbIX OTHEYIIOPOB U TPeOOBaHMS K HUM
JKCIUTYaTAlHOHHBIE MATEPUAIIBI U Buzs! orHeynopoB, HCHONB3YEMBIX P BBIKJIAAKE GYTEPOBKU TOMEHHON meyn. OTiindusl.
OTIPE/ICTIATh BOZMOXKHBIC 00JIACTH UX OrHeynopHbIe MaTepUalibl, HCIOJIb3yEMBbIE TIPH BHIKIAJKE PA3IMYHBIX 3JIEMEHTOB IPO(WIIS TOMEHHON
NPUMEHEHUS ne4n
MapKipoBKa OTHEYHOPHBIX MaT€pPHAJIOB, MCIOIb3YEMBIX IIPH BBIKIAIKE ()yTEPOBKH JOMEHHOH MEUH
Bnaznets HaBbIKaAMH TTOUCKA HH(GOPMAIIN 1 [IpumMepHBIe TEOpETUUECKUE BOIIPOCH! AT HK3aMeHa
omnpezeeHus GU3NUSCKUX U PU3NKO- @dyTtepoBKa ropHa: BUABI IPUMEHAEMbIX OTHEYIIOPOB U TpeOOBaHMS K HUM
MEXaHUYECKUX CBOWCTB MaTEPUAIIOB, Buzsl orHeynopoB, HCHONB3YEMBIX P BBIKJIAAKE YTEPOBKU TOMEHHON neyn. OTiindusl.
HCII0JIb3YEMbIX B pa3JIMYHbIX OFHeyHOpHLIe MaTepuralibl, UCIIOJIB3YEMBbIC IIPU BHIKJIAJAKE PA3JIMYHBIX 3JICMCHTOB HpO(bI/IJ'ISI L[OMGHHOFI
KOHCTPYKLHUSX JIOMEHHOU IIEUH; neuu
BreINomHUTE 3CKU3 U pacCcuUuTaTh KOJIUIECTBO MPAMBIX U KIIMHOBBIX IMOJYTOPHBIX I/I3ILCJ'II/II71 B KOJIBIIC C
BHYTPEHHUM JHaMeTpoM 8,2M.
3HaTh — TpeOOBaHUs CTAHAAPTOB U IIpumepHbIe TeopeTHYECKHE BONPOCHI Koncrpykuun u
TEXHUUYECKUX YCIIOBUH ITPU NPOEKTUPOBAHUE
MIPOEKTUPOBAHUM, KuciaopoaHo-KoOHBepTEpHBIE IIEXU: HCTOPHSI CO3IaHUS U IOKOJICHUS LIEXO0B; CTAJICTUIaBUJIBHBIX
— OCHOBHBIE TIPUHIIMITEI TOJ00pa 2. CrpyxkTypa n mimanupoBka coBpemennoro KKII; LIEXOB
OTHEYIOPHBIX U3ICNUIA U MaTepHaoB | 3. KoncTpykuust, 000py1oBaHIe OT/AEIECHUH KOHBEPTEPHOTO 11€Xa M OPraHU3aOHHO-
JUISL BBITTOJTHEHHSI OTHEYIOPHOMI TE€XHUYECKUE PEIICHUs 110 UX MPOEKTHPOBAHUIO,
KJIaJIKU B Pa3MYHbIX 30HaX paboyero | 4. CoBpeMeHHbIE HANPaBJICHUS; TEXHOJIOTHYECKHAE M KOHCTPYKTUBHBIE Pa3HOBUIHOCTU
MPOCTPAHCTBA. KOHBEPTEPHBIX LIEXOB
VMmersb — wuaeHTHGUIUpPOBaTh Ha ocHoBaHUW | IIpuMepHBbIe MpaKTHYECKHe 3aaHUs
MapKHpPOBKH KOHCTPYKIIMOHHBIE U
SKCIUIyaTallUOHHBIE ~ MaTepHanbl U BriOpats marepuan ¢pyTepoBKa KOHBEpTepa [UIs Tepeena BHICOKO(GOCHOpUCTHIX YyTyHOB, H3YUNB
OTIpeNeNATh BO3MOXKHBIE 00JacTH UX BU/JIbI IPUMEHSIEMBIX OTHEYTIOPOB M TPEOOBAHUS K HUM
MPUMEHEHHS YuTaTh MapKHPOBKY OTHEYIOPHBIX MaTepPHaJIOB, UCTIOIb3YEMBIX IPH BBIKJIAIKe (yTEpPOBKH
JIOMEHHOH neuu
Branets —  HaBBIKAMH IOWCKa HH(popManuu M | 3aJaHus Ha pelIeHue 3a/1a9 U3 IpoecCHOHANBHON 00IacTH

oInpe/iesIeHUs (busnueckux "
(hUBHKO-MEXaHMUECKHUX CBOWCTB
MaTepI/IaHOB, I/ICl'[OJ'H)SyeMBIX B
pa3IM4HbIX
KOHCTPYKLHAXCOBPEMEHHBIX
CTaJeINIaBUIBLHBIX IIEXO0B.

OCHOBHEIE HNPUHIUIIBI ONPEACTICHUS

Brimonnuts 3cku3 KKII, paccunraTts €ro pazmMepsl U ONPEAEIUTb IPUHIUINAIBHYI0 BO3MOKHOCTD
€r0 BO3BEJICHUS B OIPENICTICHHBIX YCIOBUAX JaHAMA(TA C YIETOM IKOJOTHIECKUX TpeOoBaHuil (po3a
BETPOB).




CTpyKTypHBIi ITnanupyemsle pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
IUTOINAAKY JUIS UX Pa3MELIeHUs
3HaTh OCHOBHBIE TUIIBI TEXHUYECKUX CPEACTB IIpousBoacTBeHHAs —
JUIS U3MEPEHUs] U KOHTPOJIsI OCHOBHBIX Iocemenue aeKIUH U 3KCKYpCUi 7SI TPAKTUKAHTOB. IpeJAUIUIOMHAs
MapaMeTPOB TEXHOJIOTHYECKIX C6op matepunana. Habmonenuns MIpaKTHKa
MPOLIECCOB MOJYYEHHsI METAIUION3IENNIN
YmeTs MPHUMEHSATH HABBIKH UCIIOJIBb30BaHUS CocraBneHue, HanmUcaHNe ¥ 0(OPMIICHHE OTUYETA 10 TPAKTHKE:
TEXHHYECKUX CPEICTB IS m3MepeHus 1 | [Io KoMOMHATY B 1esoM:
KOHTPOJISI OCHOBHBIX ITAPaMETPOB Bup BeimyckaeMol NMPOLYKLIHU, HCTOYHUKH MOTY4aeMOro UCXOJIHOIO MaTepHana, TOIUINBA,
TEXHOJIOTHYECKHUX MPOLECCOB MOIYYEHHs | 3JIEKTPOIHEPTUH, BOJOCHAOKEHNS. TeXHOIOrHYECKas CBA3b OCHOBHBIX IIPOM3BOJICTBEHHBIX LIEXOB.
METAJUION3 eI BryTpn3zaBozckoii Tpancnopt. Opraan3anus ynpasieHus KoMOMHATOM. [lepcneKTuBbI pa3BUTHSA
MIPEAIPUATHS U €r0 3HaYCHUE A7l HAPOJAHOIO XO34KCTBA M AJIsl JaHHOTO MPOMBIIUIEHHOTO paiioHa
Bnanets CIIOCOOHOCTBIO MPUMEHSTH HABBIKH BrimonHeHue 3a1aHuit 1 pabOT HAa KOHKPETHOM paboueM MecTe.
UCTIOJIb30BaHNsI TEXHUYECKUX CPEJCTB BeInonHeHne HHAMBHAYANBHBIX 3a1aHUI MO MPAKTUKE:
JUI U3MEPEHUS] U KOHTPOJISI OCHOBHBIX Io n3yyaemomy Iexy:
[apaMeTPOB TEXHOJIOTUYECKUX XapaKTepHUCTHKA BBITYCKaeMON MPOIYKIIMY (HOMEHKJIATypa, CEpHHHOCTh, COPTAMEHT BBIITyCKaeMOH
MIPOIIECCOB MOMYYCHUS METAJUION3ICNUN | MPOIYKIMH, MapKH CTailu). TeXHUYecKre yCIOBUSA U CTaHapThl Ha BBITYCKAaeMyI0 MPpOAyKIuio. CBs3b ¢
Jpyrumu nexamu. Cxema ynpaBieHus ieXoM. TeXHHUKO-I9KOHOMHUYECKHUe MoKa3aTeny 1exa. [lytu
yIIy4IlIeHUs] TEXHUKO-3KOHOMUYECKHX IMToka3aresnel. [lepcriekTuBel pa3Butus iexa. [Ipusectu miaxn
11eXa, CXeMY T€XHOJIOTHUECKOT0 MPOIecca, OCHOBHBIE OT/AEICHHUS IIeXa, CXEMY IPy30I0TOKOB
IIK-13 roToBHOCTHIO OIEHUBATH PUCKH H ONpPeIeasTh MePhI M0 00ecrnedYeHHI0 0€30MaCHOCTH TEXHOJOTHYECKHX MPOLeccoB
3HaTh METOANYECKHE, HOPMAaTUBHBIE U 1. Puck kak konm4ecTBEHHas OLleHKA OnacHOCTH. OCHOBHBIE MTOJIOKEHHS TEOPUU PUCKA. bezonacHocth
PYKOBOJAIIKE CTAHAAPTHI M JOKYMEHTHI B | KoHIlenus npuemieMoro pucka JKU3HEIEATENbHOCTH
o0J1acTi TeXHUKH 0€3011acHOCTH, 2. [MpuHnmne! obecrieuenus 6e3omacHocTH. MeTobI M CpesicTBa oOecneyeHns: 0e30MacHOCTH
MPOU3BOJCTBEHHON CaHUTapUH, 3. [TprunHb! omMOOK 1 HAapyIIEHNH YeoBeKa B polecce Tpyaa
MOXapHOH 0€30MacHOCTH U OXPaHBbI 4. [IpousBoacTBEHHAs cpea U yCIOBHS TpyAa
TpyAa 5. TsKecTh U HANPSHKEHHOCTh TPyAa
6. OCHOBHBIE IPUUNHBI TOPAKEHHUS YETIOBEKA JJICKTPUIECKUM TOKOM. JIeHCTBHE TOKA Ha YeJloBeKa
7. DaKTOpEI, ONIPEIENAIONTIE AUCTBUE MIEKTPUIECKOr0 TOKA Ha OPTaHU3M YeIOBEKa
YMmers 00cyxmath criocoOs! 3(h(HheKTHBHOTO 3AJJAHUE
penieHus B 006JacT B 00JIaCTH TEXHUKH 3amagaNel

0€30MacHOCTH, MMPOU3BOICTBEHHOM
CaHUTApWH, TOKAPHOHN 0€301aCHOCTH U
OXpaHBbI TPyIa

ITycTh, grciio paboTaIONIUX B XUMUYECKOH MpoMbIliuieHHOCTH cocTaBiseT 300 Toic. yen. Exkeromno Ha
MPEANPUATHIX XUMHUYECKOI MPOMBILIICHHOCTH B Pe3yJIbTaTe HECUACTHBIX CITydaeB IIOTUOAeT B CpeIHEM
150 gen. OmpenenuTe BENMMYNHY HHINBHIyaIbHOTO pucKa. [IpeBbimaeT 1 pacyeTHOE 3HAUCHHE
BEJIMYMHY IIPUEMIIEMOTO PHUCKA JUISl pa3BUTHIX CTPaH.
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3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU pOrpaMMBbl
3anaua Ne2
B HacesneHHOM IyHKTE B pe3yJsbTaTe 3eMJIeTPsCeHNUs ObLIO pa3pyiieHo okoio 20% 31aHuii U3 KaMHs,
TIOTYY MM TIOBPEKACHUS ClIab0H CTEIIEHH KeIe300€TOHHbBIE M KUPIUYHBIC CTPOSHHS.
Bompocsl.
- ITpearnonaoxuTe CUTy TOTYKOB MIPOU3OIIEAIIEIO 3EMICTPSICEHUSL.
- Kakue ceficMudeckne BOJHBI BO3HUKAIOT TIPH 3eMJIETPSICEHHUAX U KAKOBBI X 0COOCHHOCTH?
- YKaXuTe MEpONPHUSTHS 10 00ECIICUCHNIO 0€30MIaCHOCTH HACEIEHHS BO BPEMSI 3EMIICTPSICEHUS
- VYkaxure TpoQUIaKTHYECKIEC MEPOTPUATHS IO 00ECTICICHNI0 O€30IIaCHOCTH HACEICHUS B
CEIICMOONIAaCHBIX PallOHaX.
- PaccunTath ypoBeHb pUCKa pa3pylIEHUs] KHUJIOTO 3[aHUs AJIs JaHHON MECTHOCTH.
Brnaners crioco0amMy OLIEHUBaHUS 3HAYUMOCTHU U KomniekcHble 3aganus:
MPAKTUUYECKON MPUTOTHOCTH 3amanueNel
MOJIy4EeHHBIX Pe3yJIbTaTOB B 00JaCTH B 30 xM OT Bamero nocTOSIHHOTO MECTa KHUTENbCTBA MPOU3O0IIIA aBapUsl HA XUMUYECKH OTTAaCHOM
TEXHUKHU 06€30MacHOCTH, o0bekTe. Bo3uukia yrposa 3apakenus jiroaeit u Mmectooctd AXOB (x0pom). Onpenesnure mopsaok
IIPOU3BOJCTBEHHON CaHUTAPUH, JEeUCTBUM.
MoXKapHON 6€30IaCHOCTH U OXPAHBI 3ananueNe2
Tpyna Mo cucreme onosenienust PCUC 6b11 mosTydeH curaa 06 omacHOCTH OOIMIMPHOTO ITOATOIUICHHS
TEPPUTOPHH B paliOHE BaIETO MPOKUBAHU. 113 cOOOIIEHNS MOHATHO, YTO BAll IOM IOMAJET B 30HY
nogromyeHust. Onpenenure NopsiioK NEHCTBHH B CIOKHMBIICHCS] CUTYaLIUH.
3HaTh - TEOpEeTHYECKNE OCHOBBI XMMHUUeCKUX 1 | [IpomutiocTpupyiite npuMeHeHne 3akoHa ['ecca Ha mpuMepe peakiuii BoasHoro ra3a, benna-bynyapa, | @usndeckast xumust
(PM3UKO-XMMHUYECKHUX TIPOLIECCOB, ropeHus yriepozaa. Uem orieHuBaeTCst OKHCINTEIbHBIE CBOMCTBa ra30Boi (pa3pr? KakoBel OCHOBHbIE MTHPOMETAILTYPIHIECKUX
JIeXKAIIUX B OCHOBE METAUIYPTHYECKOTO | KOMIOHEHTHI METATypridecKuX M1akoB? KakoBbl SKCIIepUMEHTaNIbHBIE JOKA3aTeNbCTBA HOHHOTO TIPOLIECCOB
MPOU3BOJICTBA; cTpoeHus nutakoB? Kakue peakunuy Ha3pIBAlOT TONOXUMHYECKUMH?
Ymers BECTH HAYYHYIO JMCKYCCHIO 10 BOIIpocaM | 3a/iauul Uil CaMOCTOSITENBHOTO PEIICHNUS:
(hU3UKO - XUMUYECKUX OCHOB 3anmauva 1. Yuctenid Mapraser HarpeBaroT 1o Temreparypsl 800 K B razoBoii ¢ase, comepxkameit 15%
METaJIIyprUYECKUX IIPOLIECCOB, CO2, 5% CO u 80% N2. byaet a1 NporUCXOJUTh OKHCIEHHE MapraHia B 3TUX yCJIoBHUsIX? 3anada 2.
MIPOBOJUTH MaTEMATHIECKYIO Yucroe xene3o HarpeBatoT g0 1000 K B rasoBoii dase, comepxaieit 20% H20, 10% H2 u 70% N2.
HMHTEPIPETALNIO TOTYIEHHBIX Byzer nm mpoucxoanuTh OKHCIIEHHE JKelle3a B 3TUX yCIoBUAX? B 4eM nposBisieTcs CyIIHOCTh HETHOTO
Pe3yIbTaTOB U ONPEIeATh Hauboee MeXaHH3Ma PeaKIuu TOpeHus ?
3HAYNMBbIE (DaKTOPHI.
Bnanets METOAAMH IIPOTHO3UPOBAHUS 3amaun A1 CaMOCTOSITENBHOTO PEIICHUS:
pe3yIbTaTOB BO3ICHCTBUS Ha 3anaua 1. Onpenennrte 3HAYSHUE TEMIIEPaTypsl, TIpH KoTopoi peakius Cr203(t) + 3CO = 2Cr(1) +
TEXHOJIOTMYECKUE NTPOLIECCHI B 3CO2 OyneT HaXOAUTHCS B PABHOBECHH MPU YCIIOBHH, 4TO B ra3oBoii cmecu H2-H20, oTHOmIEHNE
METaJIIypIuH; BBIABUTATh TUIIOTE3bI U (H2/H20) = 10"°,
yCTaHaB/IMBaTh IPAHULIBI UX NpUMEHeHUs. | 3agaua 2. Uepes neds, B KOTOPOH HAXOAUTCA YUCTBIN HUKeNb, py Temmneparype 1500 K npomyckator
cmecsk razoB CO-CO2 npu obmmem nasienun 1 atm. Kakoe HanGosnbiee conepskanne CO2 MokeT OBITh
B cMecu CO-CO2, uro0bl He MPOMCXOANIIO OKHCIIEHNE HUKENI IIPH YKa3aHHOH Temmeparype?
3HaTh - OCHOBHBIE METO bl UCCIIEOBAHUH, 1. Onpenenenue o0IIEro COAEpKaHus YIiaeposa B CIUIaBax. MeToabl KOHTPOJIS U
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MO3BOJISIOIUX OLIEHUBATh 2. OCHOBHBIE METO/IbI ONIPEIEIEHUS CEePhI aHaJIu3a BEIEeCTB
TEXHOJIOTHUECKHUE PUCKU; 3. Ompenenenue xpoma
- 9KOJIOTHYECKHUE TIPOOIIEMBI 4. ompeneneHue BaHAIHS
MIPOMBIIIJICHHBIX PETHOHOB. 5. Onpenenenue pocdopa
6. AHaJN3 U3BECTHAKA
7. [IpOMBITIITICHHBIC Ta36I
8. PeakTuBEI M MaTE€pHaIBI AJIS MOTJIOMICHHS Ta30B
9. IIIK 11t OCHOBHBIX BEIIECTB PETHOHA
10. MeTo1pI OYMCTKH TPOMBINUICHHBIX BEIOPOCOB
YmeTpb - BEIOMpaTh 3()(heKTUBHBIE METOBI [IpumepHbIe MPaKTHYECKHE 3aJaHUS IJIs1 IK3aMeHa:
WCCIIeIOBaHU; 1. K HaBecke kapOonara Harpus maccoii 0,1332 r npumiau 50,00 miu 0,09496M pactBOpa CONSHOM
- OLIEHUBATh KA4E€CTBO IIOCTYIAIOIIETO KHCJIOTBI, M30BITOK KUCIOTHI oTTUTpOoBanu 24,8 mi 0,1M pacTBopa rujpokcuia HaTpusl [0 METUIIOBOMY
CBIPbS, TOTOBOW MPOAYKIIUU; opamkeBoMy. Beranciute maccoByro noito (%) nHauddepeHTHBIX mpuMeceii B 00pasiie.
-BBLJICJISITh OCHOBHBIE HAIIPABICHUS 2. HaBecky crmaBa Maccoit 0,1938 r pacTBOpHIIM B COSIHOM KHCTIOTE M MarHUi ocaauin
WCCIIeIOBaHU; runpodochaToM HaTpus B cpezie aMMoHuitHOTo O0ydepa. Ocamok pactBopuiu B 50 M 0,1H pactBopa
COJIIHOM KHCJIOTHL. M30BITOK KUCIIOTHI OTTUTPOBAIN C METHUIIOBBIM OpPaHKEBbIM, n3pacxonosas 18,00 mu
pactBopa runpokcuna Hatpus ¢ Tutpom 0,0040 /M. Onpeennte MacCOBYIO JIOJI0 MarHUs B CIDIABE.
3. HaBecky u3BectHsika 0,1602 r pacTBOpUIN B COISHON KUCIIOTE, MIOCIIE YETro KalbLMA OCaJniId B BUIE
OKcaJlaTa KaJIbIHS; TIPOMBITHII 0CaJOK PAaCTBOPHIIM B pa30aBICHHON CEPHOI KUCIOTE U OTTUTPOBANIN
20,75 M pacTBOpa epMaHraHaTa Kallisi, THTP KOTOporo 1o kapOoHaTy kanbnus paseH 0,006020 r/mir.
Paccunrars MaccoBylo 10110 KapOoHaTa Kby B n3BecTHAKE. (OLEHUTh Ka4eCTBO M3BECTHSKA C
TOYKH 3pEHUsI IPEATI0KEHHOT0 TEXHOJIOTHIECKOT0 TIPoIecca).
Brnanets - XUMHUYECKUMH 1 (PU3UKO-XUMHUIECKIMHU I[IpumepHbIe TeMbI pedepaToB MO THCHUTIIIHHE

MEeTOJaMU aHaJIn3a, 00eCIeUHBaIOIUMHU
COBpPEMEHHBIE TPEOOBaHUSA K
0€30IMaCHOCTH TEXHOJOTHUECKUX
MIPOLIECCOB;

- METOJ[aMU HUICHTH()UKAIIUT
METATyprHYECKUX O0BEKTOB;

- HaBBIKAMH U METOaMU 0000IIeHHs
PE3yIbTaTOB UCCIICTOBAHHUI.

1. CieKTpOoCKONMMYECKHEe METO bl aHATUTHIECKOTO KOHTPOJISI (METO/IBI MOJIEKYIIIPHON CIIEKTPOCKOIINH,
METOBI ATOMHOM U SIIEPHON CHEKTPOCKOIHH, aHATUTHIECKUN KOHTPOJIb METAJUTYPTUIECKOTO ChIPhS)
2. DIEKTPOXUMHUYECKHE METOAbI AaHAIUTHUECKOT0 KOHTPOJISI (METO/AbI, OCHOBAHHBIE Ha AJIEKTPOIIH3E,
BOJIBTAMIIEPOMETPHUYECKUE METO/IBI aHAIN3a, TOTCHIIMOMETPHUECKHUI aHAIN3, aHATTUTUIECKUN KOHTPOJIb
CBIPBSI ITPU MPOU3BOJICTBE [IMHKA, CBUHIIA U HUKETIS)

3. Xpomarorpaduueckuii aHanu3 (OCHOBHbBIE BUJIbI XpoMaTorpaduu, OCHOBEI XpoMarorpaduy,
U3MEPEHUE KOHLEHTPAIH TIPH MOMOLIM XpOMAaTOrpadguyeckoro Mero/ia, 006JacTH UCTIONb30BaHUsI
Pa3JIMYHBIX BHJOB XpoMaTorpadum)

4. Xpomatorpapuueckre MeTobl aHaIu3a. ['a3oBast xpomarorpadust (OCHOBHEIE Y3JIbI IPHOOPOB,
KaueCTBEHHBIN M KOJIMYECTBEHHBIH aHaN3). AHAIN3 3arpsA3HEHUH BO31yXa METOI0M ra30Boil
xpomarorpapun. Mnentudukanms npumeceid. TOKCHUHBIE BEIIECTBA, allpeAesieMble METOI0M I'a30BOM
Xpomarorpapun

5. AHanu3 3arpsi3HeHUH BO3/1yXa METO/I0OM TOHKOCIOWHOHM xpoMaTorpadun (KodppuIireHT
pacnpeneneHus: KOMIIOHEHTOB M METOJIBI €T0 ONPEICICHUS B TOHKOCIOHHOH Xpomartorpaduu;
0COOEHHOCTH aHaJIN3a 3arpsI3HEHUH BO3/IyXa METOI0OM TOHKOCIIOMHOM XpoMaTtorpadum)
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JJIEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU pOrpaMMBbl
3HaTh - OCHOBHBIE OTIpEJICNICHUs] M TIOHSTHS, Tecrsr: Teopwust, TEXHOJIOTHS U
UCIIOJIb3YEMBIE NP OLIEHKE PHCKOB U 1. KoMIoHEHT rasa, UMEroIui MaKCUMalIbHy 0 CKOPOCTh MOJIEKYJISIpHO# nuddy3un (BapuaHThl aBTOMAaTHU3alHs
OTIpeNieIeHU N Mep o 00eCTICYeHNIO oreeros: CO, CO, H, N,, H,O). JIOMEHHOTO TIporiecca
0e30MaCHOCTH TEXHOJIOTHH 2. Bugsl nu¢¢y3mun ra3a-BoCCTaHOBHTEIS B IOMEHHOW neu Au¢y3un (BapHaHTHI OTBETOB: BHEITHSISA
OCYILECTBIICHHS JOMEHHOTO IPOIIeCcca; (oObr4HAs), MOJEKyIApHast (KHYICCHOBCKAs), aTOMHAs, aKTHUBHPOBAHHA ).
- OCHOBHBIC METO/BI UCCIIEOBaHMH 110 3. OcHOBHOIT MEXaHH3M BOCCTAHOBJICHHS JKE€JI€3a U3 OKCHAOB B JOMECHHOM Ieu (BapHAHTHI OTBETOB:
OLICHKE PUCKOB ¥ ONPEIEICHUIO MEP AT | aACcOPOLMOHHO-KATATITHIECKHIH, TUCONNANMOHHBIH, TApOOKCHIHBIHN, AUCOIHAIIOHHO-
oOecrieueHnst 6€30IaCHOCTH aICOpOIIMOHHBII).
OCYLIECTBIICHUS IOMEHHOTO TIPOLECCa; 4. Pe>xuM BOCCTaHOBJICHHS KeJIe3a 13 OKCHIOB 10 JIMMHUTHUPYIOLICH CTaJNU SBJIsETCS (BapHaHTHI
- OIIPEIEICHMS TOHATHI 110 BBIIIJIABKE OTBETOB: NU()()y3HOHHBIM; KHHETHYECKUM; KHHETUUECKUM TPH HU3KUX TeMIepaTypax, 1npQy3uoHHbIM
YyryHa B JOMEHHOM I1€4H, Ha3bIBAET TIPY BBICOKHUX TeMIIepaTypax; A Gy3nOHHBIM PU HU3KUX TeMIeparypax, KHHETHUECKUM IIPH BBICOKUX
XapaKTEepUCTUKH X0/1a JIOMEHHOTO TeMIiepaTypax).
nporecca; 5. BiusiHue NMOBBILICHUS COJEp KaHMs JKeJle3a B IIMXTE Ha Y/ACNIbHBIH Pacxo]l KOKCa B yCIOBHAX
- [IUXTOBbIE MaTepHUaJIbl JOMEHHON JOMeHHOH neun 1uddys3un (BapuaHThl OTBETOB: YBEIMYMBAETCS C POCTOM COJICPKaHUS JKelle3a B IUXTe
TUIaBKH 1 TIPABUJIA X UCIIOJIb30BAHUS; JI0 TOCTHKEHUS TPEAETbHO JOIYCTUMOTO €r0 YPOBHS, @ 3aTeM yMEHBIIACTCS; YMEHBIIAETCS; OCTaCTCS
- OTIpEJEIICHNS] PICKOB U MEp 10 MIPUMEPHO MOCTOSTHHOM; YBEINYNBACTCH ).
obecrieueHnI0 0€30MIaCHOCTH MPONEccoB: | 6. XMMUYECKHH 3JIEMEHT HIIN COEANHEHUE, BOCCTAHOBJICHHE KOTOPHIM TpeOyeT HauMEHBIIETO
JBIDKCHUE MIMXTOBBIX MAaTEPHAIOB IIPH KonmuecTBa Tera quddy3un (BapuaHThl OTBETOB: BOJOPO; MOHOOKcu yraepoaa (CO); yriepon).
3arpy3Ke B I1€4b, TOPEHHUE TOILTHBA y 7. B noOMEHHOH 1e4n 1Mo XOAy IBIJKCHHUS ra3a MepBbIM BOCCTAHOBIETCS OKCH i dy3un (BapraHThI
(hypM TOMEHHOH TIeYH, TSIIIO0OMEH B otBeToB: Fe,03; FeO; Fes0y).
JIOMEHHOM I1eun, JBmkeHne marepuaiios B | 8. Koadduumenr nepexona gpocdopa B MeTai1 npy BHIIJIABKE EPEIEIbHOTO YyryHa (BapUaHThI
JIOMEHHOM IIe4H, IBMKEHHE ra30B B orseros: 0,02 —0,08; 0,2-0,8; 0,5—0,7; okosio 1).
JIOMEHHOH 11€4H, BOCCTAHOBJIEHUE U 9. Bun okcuna MgO 1o BiMsiHHIO Ha CBOMCTBA L1aKa (BapHaHThl OTBETOB: HEHTPaIbHBIN; aM()OTEPHbIN;
(hopMupoBaHUe YyTyHa, IIABJICHHE U KUCIIBIH; OCHOBHOI).
niakooOpa3zoBaHue.
Ymetb - BBIJIEJIATH HanOoJjee 3HaUuMble Ha cemunapax:

COCTABJISIOLINE PUCKOB U MEp MO
0€3011acCHOCTH B TEXHOJIOTHH JIOMEHHOTO
nporuecca;

- 00cy)xaath crocoOs! 3¢ dexkTuBHOTO
pelIeHus 3a1ay Mo OLEHKE PUCKOB IpH
MOBBIIIEHNH TIPONU3BOJUTEIILHOCTH
JIOMEHHOH T1e4H, CHIDKEHUH yIeIbHOTO
pacxoja KOKca, yIydIIeHUH KadecTBa
qyryHa, 00eCreueHn! JJINTENbHON
CITYOBI TIeuH;

- pacrio3HaBaTh AP PEKTUBHOE pPEIICHNE
oT He3(h(heKTHBHOTO TP OIEHKE PHCKOB
M3MEHEHHs] TEXHOJIOT MU JOMEHHOMN

1. YnpapneHue pacnpe/ieieHreM Ha 1edax ¢ KOHYCHBIM, TIOTKOBBIM M POTOPHBIM 3arpy30UHBIM
YCTPOMCTBOM.

2. TemmooOMeH B TOMEHHOM ITEYH.

[Ipu BEITOTHEHUH JOMAITHUX 3aaHUI:

1. JIBrxeHre MaTepuaioB B IOMEHHOM NEUH.

2. [Ipomecchl BOCCTaHOBICHHUS B JIOMCHHOW IIeYd ¥ (YOPMUPOBAHUS IyTYHA.

3. [InaBneHue u NLIAKOOOPA30BAHUE B JOMECHHOM ITEYH.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

TUTABKH;
- OOBSICHATD (BBISBIIATH U CTPOUTH)
TUIHYHBIE MOAETH 3324, OTHOCSIINXCS K
TEOpPHUH, TEXHOJOTHH W aBTOMATH3AINH
JIOMEHHOTO TIpOIiecca, C YIETOM PHUCKOB H
Mep 11 obecrieueHus 0e301MacHOCTH;

- IPAMEHSATH 3HAHUS 110 TEOPHUH,
TEXHOJIOTHH ¥ aBTOMAaTH3aIHU
JIOMEHHOT'O ITPOIIeCcca C OLIEHKOW PHUCKOB
1 Mep Juia obecriedeHust 0€30MacHOCTH B
npoQeCCUOHANBHOM eSITeIbHOCTH;
UCIIONIb30BaTh UX Ha
MEKIUCHUIITIMHAPHOM YPOBHE,

- IpUOOpeTaTh 3HAHMS B 00JIACTH PUCKOB
1 OIPEACTICHUIO Mep IS 00eCTieUeHUs
0e30IaCHOCTH TPU OCYIIECTBICHUN
JIOMEHHOTO TIPOIIecca;

- KOPPEKTHO BBIPaXKaTh U
apryMeHTHPOBaHO 00OCHOBHIBATH
TMOJIOXKEHHUS 110 OLIEHKE PUCKOB U
OTIPEJICNICHUIO Mep sl 0OecTieueHust
0€301acHOCTH MPH U3JI0KEHUU TEOPHH,
TEXHOJIOTUM MW aBTOMAaTHU3allUH
JIOMEHHOT'0 IIpoliecca

Bnagets

- HpaKTI/I‘IeCKI/IMI/I HaBBIKAMH OLICHKH
PHCKOB U ONPEACICHUIO Mep JIJIs
obecrieueHus: 6€30IaCHOCTH COBMECTHO C
TIOJIOKCHUSIMHU TeOpI/II/I, TCXHOJIOTUU H
aBTOMATH3allMd TOMEHHOTO IpoIiecca Ha
JIPYTUX OUCHUIUINHAX, Ha 3aHATHIX B
ayJTUTOPUH U HA MPAKTHKCE;

- crroco0aMu IEMOHCTPAIIMHA YMEHUS
AHATM3UPOBATH CUTYAIIHIO MO OLICHKU
PHCKOB U ONPEACICHHUIO MEP
0e30MMaCHOCTH TIPH U3MEHEHHUH
TEXHOJIOTNYCCKUX HapaMeTpOB
JIOMEHHOMH TIJIaBKH;

- METOJAMH OMPEICICHHS yICIbHOTO
pacxojia KOKCa ¥ MPOU3BOIUTECIBHOCTH

ITyTéMm BBITIONTHEHUS JTAOOPATOPHBIX PabOT:
1. BaustHue ypoOBHS 3aChIlI M ra30BOTO MOTOKA HA YIJIbI OTKOCA MATEPHATIOB B MOCIH
KOJIOIIHMKA JOMEHHOM Meuu.
2. I/I3yquI/Ie BJIMSIHUA BUAA HIUXTOBBIX MATEPHUAIOB ,E[OMeHHOﬁ IJIaBKU U UX pacipeacICHUs 110
CCUCHHIO KOJIOIIHUKA Ha Ta30MPOHUIAEMOCTb.
3. M3y4yeHne BIHUSHUSA KPYITHOCTH M (DOPMBI MAaTEPHAJIOB Ha HX Ta30MPOHUIIAEMOCTb.
4. PacnipeielicHEe MaTEpUANIOB 110 OKPYKHOCTH B KOJIOITHIKOBOM MPOCTPAHCTBE JJOMCHHOM
TICYH.
5. Pactpenenenue MaTepralioB Ha KOJOUTHHKE JJOMSHHOH ITEYH NP 3arpy3Ke C UCIIOIb30BaHIEM
IIOABWKHBIX IIJINT.
6. JIBmxeHre MaTepHaIoB M ra30B B (ypPMEHHBIX O04arax JOMEHHOW MeUn.
7. HaBJ’leHHe IIUXTHI HA )KUAKHUEC MPOAYKTHI IUTABKH.
8. MzydeHne cxopa ChIy4dero Marepualia qyepe3 OTBepCTHeE.
9. N3yuenns TemiooOMeHa ¥ BOCCTAHOBJICHHUS B TOMEHHOH 1eun. M3yueHus miaBneHns u
IUIaKo00pa30BaHUs B IOMEHHOW NIeUH




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBI# JIEeMEHT
00pa3oBaTenbHON
POTPaMMBbI

JIOMEHHOMH MMe4y MPpH U3MCHCHUU YCIIOBHIA
paboTHI C OLIEHKOH PUCKOB U
oTIpeNieIeHueM Mep Ui 00ecTIiedeHUs
0€301IaCHOCTH;

- HaBBIKAMH W METOJIUKAMH 0000IIIEHUS
Pe3yIbTaTOB PEIICHHUS,
SKCIIEPUMEHTAIBHON JeSITeIPHOCTH B
00J1aCTH TEXHOJIOTHUH TOMEHHOM TUIABKH C
OIICHKO# PHCKOB U OMpEACICHUEM MEp
JUTs obecTiedeHus1 0€30aCHOCTH;

- CHOCO6aMI/I OLUCHUBAHUS 3HAYUMOCTU U
IIPAKTUYECKON IIPUTOJHOCTH
MIOJIYYEHHBIX PE3YAbTATOB IPHU
MOJICIMPOBAHHUU JOMEHHOTO IpoIiecca C
OIICHKOH PHICKOB M ONpEACIICHUEM Mep
JUTs oOecTieueHus: 0€30MacCHOCTH;;

- BO3MOKHOCTBIO MEKIUCITUILTITHAPHOT O
MIPUMEHCHHUS TEOPUH, TEXHOJIOTHH U
AaBTOMATH3allMHd TOMEHHOTO IpoIriecca ¢
OIICHKO# PHCKOB U OMpEACICHUEM MEp
Jst obecrieueHust 0€30MacHOCTH;

= OCHOBHBIMHU METOAAaMU UCCJICAOBAHUA B
005acTH TEOpUH, TEXHOJIOTUU U
aBTOMATH3allMK JTOMEHHOIO IpoIiecca,
MPaKTUYCCKUMU YMCHUAMU U HABBIKAMU
WX UCIIOJIb30BaHU C OLICHKOW PHCKOB H
oTIpeNieIeHueM Mep U 00ecTIeYeHUS
0€30IaCHOCTH;

- OCHOBHBIMHU METOJIJAMH PEUICHUS 3a7a4 B
00J1acTH TEOPUH, TEXHOIOTHH H
ABTOMATH3alliK JIOMEHHOTO IpoIriecca ¢
OIICHKO# PHCKOB U OMNPEACICHUEM MEP
J1st o0ecrieueHust 0€30MacHOCTH,

- Mpo(heCCHOHATBHBIM SI3BIKOM TEOPUH,
TEXHOJIOTUM W aBTOMAaTHU3allUH
JIOMEHHOT'0 TPOIIECCa, OICHKE PUCKOB U
OTIpEJICNIEHUIO MeP JUTsl 00ecTIeUeHsI
0e30MacHOCTH;

- crtoco0aMu COBEPIICHCTBOBAHUS




CTpyKTypHBIi

ITnanupyemsle pe3yabTaThl 00ydeHUs

O1eHOYHBIC cpeacTtaa

CTpyKTypHBII 271€MEHT

3IEMEHT 00pa3oBaTeNbHOM
KOMIIETCHIIMU POTPaMMBbI
npo¢eCCUOHANBHBIX 3HAHUN ¥ YMCHUN
MyTeM HCHOJIb30BAHUSA BO3MOXKHOCTEH
WHPOPMALMOHHON Cpebl 110
HanpasJieHuIo0 MeTtayprus.
3HaTh TPHYMHBI BO3MOYKHBIX aBapuit JoMeHHOTO | IIpuMEpHBIE TEOPETHIECKHE BOIPOCHI K 3K3aMEHY: OKcIuTyaTanus

polecca, IIAHbI UX JTHKBUAALNH;
B3aHMOCBSI3b PSKUMA TEXHOIOTHYCCKHX
IPOLIECCOB U Ka4eCTBA MPOAYKTOB
IUTaBKH;

Mepbl 110 00ecreYeHHI0 6e301acHOCTH
TEXHOJIOTUYECKOTO Tpolecca
MPOM3BOACTBA YyTr'yHa

Ilepeuncants BUIBI pacCTPOICTB X012 JOMEHHOM IIIaBKH.

INepeuncnuts BUABI HAPYIICHUS ra30pacpeaecHNs B JOMEHHOH MeYn.

BoszaukHOBeHME IepuepuitHOro Xo1a: MPUINHBI, IPU3HAKH, METOIBI IPEAYTPEKACHHUS H YCTPAHEHUSL.
Bo3HHKHOBEHHE 0CEBOT0 X0Aa: IPHYKHBI, IPU3HAKH, METO/IBI TIPEIYNPEXKICHUS U YCTPAHCHHS.
Bo3HukHOBEeHHE KaHAIIBHOTO Xo4a: NpUYrHbI, IPpU3HAKW, METOAbI IPEAYIIPCIKACHUA U YCTPAHCHUA.
Bo3HHUKHOBEHME rOpsAYEro Xoa: IPUYUHbL, IIPU3HAKHY, METObI IPEAYIIPEKICHHUS U YCTPAHEHUSL.
Bo3nuukHOBeHUE XO0JIOAHOTO XoJa: MPpUYUHbBI, IPU3HAKU, METOAbI NPECAYIIPCKIACHUA U YCTPAaHCHU.
Bo3HHUKHOBEHME TYroro Xxoja: IpUYUHbL, IPU3HAKU, METObI IPELYNPEKIACHUSI U YCTPAHCHHUS.

Bo3nukHOBeHUE BCPXHETO MOABUCAHUSA: TPUYINHBI, IPU3HAKH, MCTOJbI MMPEAYNPECIKACHUA U YCTPAHCHUA.
Bo3HukHOBEeHHE HIKHETO NMOJABHUCAHMSA: MTPUYNHBI, TPU3HAKU, MCTOJbI MMPCAYNPECIKIACHNUA U YCTPAHCHUA.

3arpoMosK/ieHHE TOPHA: MPUIHMHBI, TPU3HAKH, METOJIBI TIPEIYIIPEXKACHUS U YCTPaHCHHUS.
[TpopsIB ropHa: MPUYHMHBL, TPU3HAKH, METOBI IPEAYNPEKACHHIS U YCTPAHEHNUSI.
Hacteinm: npuyuHEL, TPU3HAKH, METOJIBI IPEAYNPEKIACHUS U YCTPAHCHNUS.

B3anMocBs3b TEIIIOBOTO COCTOSIHUS JOMEHHOTO IIPOIecca M Ka4eCTBa IPOAYKTOB IIJIABKH.
Meps! Oe3011acHOTO BEJJCHUSI PEMOHTHBIX paloT.

Meps! 6e3011acHOCTH TIPH yCTPaHEHUH HapyIIeHHH paboThl JOMEHHBIX ITeUeH.

Mepbl 0€3011aCHOCTH NPH BHITNOJHEHUH TOPHOBBIX Pa0oT.

JTOMEHHBIX MeYei




CTpyKTypHBIi

[Tnanupyemble pe3yabTaThl 00yUCHUS

O1eHOYHBIC cpeacTtaa

CTpyKTYpHBIH 3JIEMEHT

QJICMCHT 06p330BaTCJ'II)HOI71
KOMIICTCHIIUH nporpaMMbl
VYMeThb HpI/IMepHI)IC MPAaKTUYCCKUC 3aJaHU Ha DK3aMCH:

—  TPUHUMATh TEXHOJIOTHUCCKUE
peleHus], O3BOJISIONINE 00eCIeYUTh
6€301MacHOCTh IOMEHHOTO TPOIIecca;
—  OmpeaessiTh BO3MOYXKHOCTh
BO3HHKHOBEHHsI HAPYIIICHHI B
TEXHOJIOTHYECKOM IpOoIlecce
MIPOM3BO/ICTBA UYTYHA;

—  [PUHUMATh TEXHOJIOTHYECKUE
peleHus TpyU BO3HUKHOBEHUU
HapyIIEHHH B TEXHOJIOTUYECKOM
npolecce MPOU3BOACTBA YyT'yHa

Ilo mpencraBiIeHHBIM AUarpaMMaM ONPEAEIUTh TUI pacCTPONCTBA X0Aa JOMEHHO nmeun. Ykas3athb
BpEMs1 HACTYIIICHUs paccTpoiicTBa. OTPeneuTh TEXHOIOTHIECKUE PELICHNS ISl YCTPaHEHUS
paccTpoiicTsa.

Io mpeacTaBaeHHBIM JHarpaMMaM OTPEACIUTh THIT PACCTPOMCTBA X0Ja TOMCHHOM Mmevn. YKa3aTh
BpeMsI HACTYIUICHHS paccTpoiicTBa. ONMpeae/IuTh TEXHOJIOTHUSCKUE PEIICHHS [T YCTPaHCHHS
paccTpoicTBa

ITo mpeacraBneHHBIM AMarpaMMaM ONPEAEINUTh TUI PACCTPOMCTBA X0Aa JOMEHHOH Mevn. YKa3aTh
BpEMsI HACTYILIEHHs paccTpoiicTBa. ONpenennuTh TEXHOJIOTUYECKNE PEIICHUs Ul yCTPAHEHHS
paccTpoiicTBa




CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00ydeHUs O1eHOYHBIE CpECTBA CTpyKTypHBII 271€MEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMITIETEHIINU IIPOrpamMMBbl
HaBBIKAMU YCTPaHEHHUS HapyILEHUI B
Bnanets TEXHOJIOTHUECKOM Ipoliecce

MPOU3BOJICTBA YYTYHa;
CIOCO0aMHU ONIPEIETICHIUSI BOSHUKHOBEHHS
aBapHuil 1 HapyLUIEHUH JOMEHHOTO
mporecca;

METOJIUKAMU JINKBHUIAINH [TOCIEACTBHNA
aBapHuil 1 HapyLIEHUH JOMEHHOTO
npolecca;

HaBBIKaMHU o0ecrieyeHus 0€30MacHOCTH
TEXHOJIOTHYECKOT0 Ipolecca
IIPOU3BOACTBA Yyr'yHa

[IpumMepHbIe MpaKTHYECKHE 3aTaHUS K SK3aMEHY:
Ilo npencraBieHHBIM JUarpaMMamM OIPEAEIUTH TUIl pacCTPOMCTBA XOAA TOMEHHOU NeUU. YKa3aTh
BpeMsI HACTYIUICHHS paccTpoiicTBa. ONpenenTh TEXHOJIOTHISCKHE PEIICHIS TS yCTPaHEeHHS

paccTpoiicTBa
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Ilo npexncraBiieHHBIM JUarpaMMmaMm OIIPEAEIUTh TUIl PACCTPOMCTBA XOAA JOMEHHOH Neuu. YKa3aTh
BpeMs HACTYIJICHUS paccTpoiicTBa. ONpeaeTuTh TEXHOJOIHUYECKUE PeIICHHS I YCTPaHeHHS

paccTpoiicTBa
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ITo mpeacTaBeHHOM CXeMe ONPEEIUTh TUIT BO3MOXKHOM aBapuyl M METO bl 0€30MacHON JTMKBUIAINH €€
MOCJIEACTBUNA




CTpyKTYpHBIH [Tnanupyemble pe3yabTaThl 00yUCHUS OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMITETEHITUI TIPOTPAMMBI

JIMKBHU AU €€ HOCHCZICTBI/Iﬁ

JIMKBUJAIIAY €€ TTOCIEICTBUI

g 0cs magrolod

g4

[o mpencTaBIeHHOM cXeMe OMPEEeTUTh THII BO3MOKHOTO HAPYIICHHUs JOMEHHOTO MPOIIecca, METOIBI
JIUKBUAALNY €r0 TOCIEeACTBUNA U MEPhI 0€30MaCHOCTH MIPH JIMKBUIAIMH TOCIICACTBUI aBapu

Cevenue A-A

[To npencraBieHHO AUarpaMMe ONpPENeIUTh TUIT BO3MOXKHON aBapuH U METO/bI Oe30macHoit

ITo mpeacTaBaCHHOM ArarpaMMe ONpPEASIUTh THIT BO3MOXKHOM aBapuu M METOIbI 0€30IIaCHOM




CTpyKTYpHBIH [Tnanupyemble pe3yabTaThl 00yUCHUS OLieHOYHBIE Cpe/iCTBA CTpyKTYpHBIH 3JIEMEHT
3IEMEHT 00pa3oBaTeNbHOM
KOMITETCHIINN IIPOrpamMMBbl
[o mpencraBiIeHHON AMarpaMMe OIPEACTIUTh THIT BO3MOKHOM aBapuu M METOIBI 0€30IacHOM
JUKBUAALNY €€ TIOCIEICTBUN
3HaTh OCHOBHEIE CITOCOOBI U TIpaBMIIa [paBuna: [IpousBoncTBeHHAS —
Ppa3paboTKN HOBBIX TEXHUYECKUX - OOpaboTKH 1 cucTeMaTu3anuy (PaKTHIECKOTO U TUTEPAaTYPHOTO MaTepHaa. MIPeIATUIOMHAS
peleHni - CocraBiieHus1, HaNMCaHus 1 0YOPMIICHUS OTUETA T10 MPAKTHKE. MPaKTHKa
- Texnonoruueckuii npouecc. Ilocaen0BaTeIbHOCTD BBIIOJIHEHUS TEXHOJOTMYECKUX ONIEpaluil U
PEXUMBL. MeponpHsTHS IO COBEPIIEHCTBOBAHHIO M MHTEHCU(HUKALIMH TEXHOJIOTHYECKOTO Mpoliecca 1
PEXXHUMOB
YMmers KOPPEKTHO BBIPAXKATH U
apryMEHTHPOBAHO 0GOCHOBLIBATE, O0paboTka u cucremMaru3anus GakTHIECKOTo U JIMTEPaTypHOTO MaTepHuara.
0a30Bble MOJI0KEHHS B 00IaCTH
MATEpHATOBE/ICHI, CAMOCTOSTEBHO CocraBieHue, HaIMCaHHE K odopmiieHHe OTHeTa 110 MPaKTHKe:
OTIPEAEATH TIo MATEHTHOH H HAYTHO- Mertposiorudeckuii KOHTPOJIb BBITYCKaeMO# MpoaAyKIuu B 1exe. Opranusaius paboTbl oTena
TeXHAYECKOH HEGOPMAIHH YDOBEHE TEXHHUYECKOTO KOHTPOJIsl. MeTOIbl KOHTPOJISI TOTOBBIX METH30B. OCHOBHBIE BUJIbI IE(DEKTOB, IPUIUHBI
. 00pa3zoBaHust, METOIbI HX BBISBICHHUS U MEPONIPHUATHS 10 UX YCTPAHEHHUIO
TEXHUKHU, HCIOIb3yEeMOH B
TEXHOJIOTHUECKUX Ipolieccax
Bnanets Croco0amu OLICHWBAHMS 3HAYMMOCTH 1 [Mpuemamu:

MIPAKTUYECKON MPUTOJHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB aHAIHN3a
Hay4YHO-TEXHUYECKOHU JINTEPaTypHI

O6pa60TI<a U CUCTEMAaTHU3alIuA (i)aKTI/I‘{eCKOI'O " JIUTEPATYPHOTO MaTepUaa.

COCTaBJ’IeHI/Ie, HaITMCaHUueC u O(bOpMHeHHe OTYECTA I10 IMPAKTUKE!

I/I3yquHe MaTepraIoB M0 MIaHUPOBAHUIO, TCXHUYECKOMY HOPMHUPOBAHUIO U OpraHU3alluu TPpyJa B
nexe. O3HakoMJIeHHE C pa60T01‘/'1 IUIAHOBO-2KOHOMHUYECKOI rpyaribl, ¢ METOJAaMU Y4€Ta BbIIIOJTHEHUA
IJ1aHa OTACJIbHBIMU IPOU3BOJACTBCHHBIMHU YYaCTKaMH1 U arpe€rataMu. MepOHpI/I}ITI/IH 10 ITIOBBIICHUIO
TIPOU3BOAUTEIILHOCTHU TPYJa. TexHIUKO-9KOHOMUYECKHE TTOKa3aTeIn




