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OBHIEKYJIBTYPHBIE KOMINETEHIIUN

OK-1 — crmocoOHOCTBIO HCIIONB30BATH OCHOBBI (PMIIOCOPCKHUX 3HAHMH, aHATM3UPOBATH IIIaBHBIC 3TAIbl M 3aKOHOMEPHOCTH UCTOPUYECKOTO PA3BUTHS [T OCO3HAHUS COILIMATBHOM
3HaYMMOCTH CBOEH JIeATeIbHOCTH

3HaTh

OCHOBHBIE COOBITHS,
MpoOJIeMbl,  TIEPUOIBL,
TEHJICHIIUX U OCOOEHHO-
CTH HUCTOPUYECKOTO
mporiecca

BOooo~NOoGk~wWNE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

IK3ameHayuOHHbBIE 60NPOCHL:
Hctopus B cucteMe coluaabHO-TYMaHUTapHBIX HayK. OCHOBBI METOJIOJIOTMH HCTOPHUECKON HAYKH.
T'ocynapctBo u obmecTBo B IpeBHEM MUpe
CpenHeBEeKOBbE KaK CTausl BCEMUPHOTO HCTOPHYECKOTO IIpoLecca
PanHee HOBoe BpeMst: Tiepexo/] K HHAYCTPHAIbLHOMY OOIECTBY
Mup B XVIII — XIX Bekax: MONBITKH MOJICPHU3AIMN 1 TPOMBIIIIJICHHBIN IEPEBOPOT.
Mup B Hauane XX Beka. [lepBas MupoBas BoitHa.
Mup mexny AByMst MUPOBBIMH BOoMHaMu. BTopas MupoBast BoliHa
[TocneBoennoe ycrpoiictBo Mupa B 1946 — 1991 rr.
Muposoe coobiectBo Ha pydexe XX - XXI| Bekos.

. ApeBHepycckoe rocyaapetso B IX — Xl BB.
. Pycckue 3emiu B mepuoa pazapobiaennoctd. boprba pycckux 3eMenb ¢ MHO3eMHBIMU 3aXBaTUUKAMH.
. O6pa3zoBaHHe U CTAaHOBJIEHUE PYCCKOTO LeHTpanu3oBaHHoOro rocynapcrsa B XIV— nepoit tpetn XVI

BB.
WBan I'po3Herit: peopMbl 1 OTIpHYHUHA.

CwmytHoe Bpems B Poccun.

Poccus B XVII B.

Pycckas xyneTypa B IX — XVII BB.

[IpeobpazoBanus TpaauoHHOTO OOIIecTBa pu [lerpe 1.
HBopuossie nepeBopotsl. [Ipasnenune Exarepunsi 1.

Poccwus B mepBoii monosune XIX B.

Poccus Bo BTOpoii monosune XIX B.

Pycckas xyneTypa B XVIIIl — Hagane XX BB.

[lepBas poccuiickas pesomonust 1905-1907 rr. u ee nocneacTBHS.
Poccusi B 1917 1.

Hcropus
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24. Coupanuctuyeckas PEBOIIOIKS U CTAHOBJIEHHE COBETCKOM BiacTH (OKTAOpL 1917 — mait 1918 rr.).

25. I'paxkqaHcKas BOWHA ¥ MHTEPBEHIHs B Poccuu. BOeHHbI KOMMYHH3M.

26. O6pasosanne CCCP 1922-1941 rr.

27. Buyrpennsist nomatka CCCP 8 1920 — 1930-¢ rr.

28. CCCP B roapl Benukoit OTeuecTBEHHON BOWHEI.

29. CCCP B 1945-1964 1T.: 11I0CIIEBOEHHOE BOCCTAHOBJICHHE HAPOJHOTO XO3SMCTBA M MOMBITKH PeOpMu-

pOBaHHUSL.

30. CCCP B 1965 — 1991 rr.

31. OcoGeHHOCTH Pa3BUTHsI COBETCKOM KYJIBTYPBI.

32. Buyrpennsis moautrka Poccuiickoit ®enepanun (1991 — 2000-¢ rr.)
Ymetb AHaTU3UPOBATH ITAITBI U Cocmasenenue anaiumuyeckKux maodauy ¢ 102uecKum 000CHo6anuem

3aKOHOMEPHOCTU HUCTO-

pUYECKOro  Ipolrecca:
YCTaHaBIUBaTh XPOHO-
JIOTUYECKYIO  IIOCIENO-
BaTEIIbHOCTb, BBIABIATH
HPUYMHHO-

CIEICTBEHHBIE  CBS3H,

CpaBHUBATh HCTOpUYE-
ckue HakThl

1.2Oransl 06pa3zoBaHus U pa3BuTHs I peBHEPYCCKOTO TOCy1apcTBa

Oran

XapakTepuCTHKa dTana:

CYIITHOCTH, OCHOBHBIC COOBITHS

1 sTan

Bropas nonosuna 1X-X BB.

2 3Tan
Konen X - Xl BB.

3 stan

Konen X| — nepBas monoBu-

Ha XII B.

2. Ortanbl CMyTHI

Oran Jlata

XapakTep

OcCHOBHBIE COOBITHS

1 aram

2 3Tan

3 oram

3. IIporecc 3aKkpenonieHus KPEeCThsIH

Jara

JlokyMeHT

Pemenune
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1497 r. CyneOHuk
1550 CynebHuk
Hagamo 80-x rr. XVI B. VYka3

1597 1. VYka3

1607 r. VYnoxenue B. llyiickoro

1649 . CobopHoe YioxeHue

4. HNuuactus PoMaHOBEIX

Hms JlaTe! )KU3HU

JaTel npaBneHus

Kparkast xapakTepucTHKa [IPaBICHUS

5 TlepBrie aexpetsl CoBETCKOU

BJIaCTH

Hekper

Jata npussTus

CyniHocTtb

3HaueHue

6. DTansl rpaXJAHCKOW BOWHEI

Otan XPpOHOJIOTUYECKHE
pamMKHu

PaiioHs! 00eBBIX IENCTBUI

OCHOBHBIE COOBITUS

7. CpaBHUTENbHAS TAOIHMIIA TOJUTHKH «BOGHHOTO KOMMYyHH3May 1 HOIla:

[Tonoxenus «BoO€eHHBI KOMMYHU3M» HOII
T'onbr
enb
OCHOBHBIE MEPOIIPHUSITHS

[IpomblIITIEeHHOCTH
Cenbckoe X034HCTBO
Toprosns u puHAHCH
Cucrema ynpapieHuUs
TpynoBble OTHOIIEHUS

Hroru

8. Orans! Benukoit OTeuecTBEHHON BOWHBD)
Ortan | Jlatel | butBbl 1 cOOBITHS Hroru
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9. Dranbl nepecTporKm»

1 sTan 2 oTan

XPpOHOJIOTHYECKHUE PAMKH
OLeHKa cuTyauuu
Lens
Jlunepsl
OCHOBHBIE MEPOIIPUSATHS

Pesynbrar

10. OcHoBHbIe dTankl BHewHeH nonutuku CCCP
[lepuon Henp u 3anaun OCHOBHEBIE COOBITHS PesynpraT
BHCHIHCH ITOJIMTUKH

2. Yemanosume XpoHo102uiecKyro noc1e006ameibHOCHb COObIMuIL:

1. YcranoBure XPOHOJIOTHYCCKYHO IMMOCJICAOBATCIIBHOCTD COOBITHI:

1. m3nanne Manungecra «O 1apoBaHUU BOIBHOCTH U CBOOOABI BCEMY POCCUHCKOMY ABOPSHCTBY»

2. mpoBeJieHHe TyOHOU peopMBI
3. cTpouTenbCeTBO OenokaMeHHOro MockoBckoro Kpemitst
4. uapctBoBanue bopuca ®enoposrya ['onyHoBa
2. Pactipenienute COOBITHSI IO IEPUOJAM COTJIACHO XPOHOJIOTHYECKON TOCIIEI0BATEIbHOCTH:
- B rpyminy A — coOBITHS, CBSI3aHHBIC ¢ TIpaBienneM [lapna I;
- B rpynny b — coObITHs, CBsI3aHHBIE C TTpaBiieHneM AJiekcanapa I
. OTpaHUYEHHE CBOOOABI KHUTONIeYaTaHuUs
. n3nanue Manudecra «O TpexTHEBHON OapIIMHE
. obpasoBanue B Cankt-IleTepOypre TaitHoro oomectea «Coro3 criaceHHsD»
. IPUHATHE YHUBEPCUTETCKOI'O YCTaBa, PEIOCTaBUBILETO aBTOHOMHUIO YHUBEPCUTETaM
. yIpa3aTHEeHHEe JBOPSHCKUX cOOpaHHU B TYOEpHUSIX
. HayaJI0 CO3aHMsI BOCHHBIX ITOCEIEHUI

o N B W
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I'pynma A I'pynna b
|
3. YcTaHOBUTE COOTBETCTBHE MEXIY TaTaMH U COOBITHUSMHU:
1.1989 A) oobseiienne CCCP Boiinbl SInoHuu
2. 1945 b) uznanne Ykaza 00 oTMEHE TETICCHBIX HaKa3aHUI
3. 1857 B) Havamo TMKBHAAIINA BOCHHBIX ITOCEICHUN
4.1863 I') mpoBenenue | crezna mHapogusix qemyratoB CCCP

) npunsatue CCCP B Jlury Hanui.
4. 3anumuTe mA(PHI COTIIACHO XPOHOJIOTHYECKOH IMOCIeA0BaTENEHOCTH COOBITHH:
1. npunsTre KoHCTUTYIINH «Pa3BUTOTO COLMANN3MAY,;
2. wznanue [Tocranosnennii LIK BKII(6), UK u CHK CCCP o 6opsbe ¢ Kynakamu;
3. mzpanue [locranosnenus LIK BKII(6) «O mpeogoneHny KylbTa JIMIHOCTH U €r0 TOCIEACTBUIN;
4. m3nanme Jlexpera 00 ycTaHOBIEHHH 8-4aCOBOTO pabOYero JIHS;
5. nposenenue X1X Bceecoto3noit mapTkoH(epeHH.
5. Pacnipenienute coOBITHSI IO NIEPHOJIaM COTIACHO XPOHOJIOTHYECKOH TOCIIeI0BaTEeIbHOCTH:
- B rpynny A — coObITus, CBA3aHHbBIE ¢ paBieHueM MBana IV
- B rpynmy b — coObiTus, cBs3aHHbIe ¢ paBieHueM llerpa |
. ocHoBanue [lerepOypra
. IPOBEIEHNE OTIPUYHHUHBI
. M3aHue YKaza 0 IpecTONOHACIEANN
. yupexaenue CuHoma
. pasrpom JIuBoHCKOTO OpEcHA
. obpazoBanue «130paHHON pabD»

N0~ W~

I'pynma A I'pynna b

6. YCTaHOBHUTE COOTBETCTBHE MCIKAY JaTaMUu U COOBITHSIMU:

1.1912r. A) m3nanne MaHudecTta 0 BEpOTEpIIUMOCTH U CBOOOIE Be-
2.1905 . poMCIIOBETaHuUS

3.1903 1. b) nposenenune Broporo cwe3na PCIPII;

4.1907 r. B) Jlenckwuii pacctper;

I') arpapnas pedopma I1.A. Cronbinuna
/1) oTMeHa TTOYIITHOM TTO/TATH.
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7. PaHee Ipyrux mpou30nuio:
1. Hauano Bo3BeaeHUs bepauHCKON CTEHBI;
2. Kapubckuit kpusuc;
3. 3aIyCK IIepBOH B MUPE aTOMHOM 3IEKTPOCTAHIHH;
4. nposenenne XXVI cvezna KIICC.

8. YKakuTe OTBET C MPaBUIIBHBIM COOTHOIIIEHHEM COOBITHS U TO/IA:
1. 1841 — uznanue «I'0poTOBOTO MONOKEHUSY;
2. 1919 — uznanue JlexkpeTa 0 JUKBUIAIMHA HETPAMOTHOCTH;
3. 1918 — co3manne BUK;
4. 1917 — nposenenne V Beepoccuiickoro cre3na CoBeTOB;
5. 1870 — 3anpenieHne NpoAaxu KPECThIH B PO3HHUILY.

9. Pacnipenenute cOOBITHS 110 MEPUOAAM COTJIACHO XPOHOJIOTHYECKOM TOCIeI0BATEIbHOCTH:

- B rpyniy A — coOBITHS, CBSI3aHHBIE C MTpaBiieHueM lBana I,
- B rpynmy b — coObITHsl, cBsA3aHHBIE ¢ ipaBiIeHneM VBana |V:
. myremectBrue Adanacus Hukurnna B Uanuio;

. mpoBezeHre Crornasoro cobopa;

. CO3/IaHNE PUKA3HON CHCTEMBI;

. CO3BIB IIEPBOTO 3€MCKOTO co00pa;

. «CrosiHue Ha peke Yrpey;

. IpucoeArHeHnEe K MOCKBE I0r0-3amaHbIX PYCCKHUX 3€MEb.

OOk WK

['pynna A I'pynna b

10. CooTtHecuTe COOBITHUS U TOMBI:

1.1917 r. A) coznanue BpeMeHHOT0 IpaBUTENBCTBA;
2.1918r. b) xondnukt Ha KBXK/;
3.1922 . B) Hayano nepBoi MATUIETKU
4.1928r. I') co3bIB YupeauTeapHOro coopaHust
J) o6pazosanue CCCP

11. B XV Beke KHSOKHI:
1. Amutpwuii (JloHCKO);
2. Bacunmii Il (Temnsrit);
3. Usan |l (KpacHsiit);
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4. Bacumwii I11.
12. Ykaxure cobsiTue, nponsomremee 29 anpens 1881 rona:
1. yapexxnerrne KpecThsiHCKOTO T03eMenbHOro OaHKa,
2. Bo3oOHOBIeHUE Co103a TPEX UMIIEPATOPOB.
3. m3nanue Manugecra «O HE3bI0JIEMOCTH CaAMOJICPKABUSY;
4. npunsitue [lonoxxeHust 06 00s13aT€NbHOM BBIKYIIE KPECThSIHCKUX HAJEIIOB.
13. CoObiTHE, Tpom3oMIeAiiee panee Apyrux B 1917 roxy:
1. monnucanue Hukonaem |l B [IckoBe akTa 00 OTpeueHUH OT MPECTOIIA;
2. otkpertue penmapiaamenta;
3. mpoBenenue Ileporo Beepoccuiickoro chezna CoBeToB pabounx M CONIATCKUX JemyTaToB B [leTpo-
rpaze;
4. Havasno «xJeOHbIX OyHTOBY» B [leTporpane;
5. oTMeHa cMepTHOU Ka3HU Ha PpoHTe.
14. YkaxxnTe BapUaHT OTBETA C PAaBUIHLHBIM COOTHOIIEHHEM (PaMIJINH U TOAA PYKOBOJCTBA CTPAHOM:

1. bpexnes JI.U. A) 1954 .
2. I'opbaues M.C. b) 1966 1.
3. Cranun U.B. B) 1969 .
4. Xpymes H.C. I 1974 r.
15. CooTHECHTE UMS U TOJ KHSKESHUS:

1. Urops A)970T.

2. Bnagumup Monomax b) 977 r.

3. Cesrocnas | B) 1113 .
4. Spononxk | ) 912r.

16. 3anummre nugpbl COrIACHO XPOHOIOTUIECKOH MOCIeJ0BATENEHOCTH COOBITHIA:
1. yupexnenne HenmpemeHHoro coBera
2. cpaxxeHue moja AycTepiuneM
3. 3axiroueHue TUIIB3UTCKOTO MUpa
4. mpeobpazoBanue «Coro3a criaceHus» B «Coro3 6J1aroAeHCTBUD)
5. 3amena Koncrutynmu Lapctsa [Tonpckoro «OpraHun4ecKuM CTaTyTOM»
17. Pacnpenenute coOBITHS 10 NIEPHUOJIAM COTJIACHO XPOHOJIOTHYECKOH MOCIEeA0BATEILHOCTH:
- B rpyniy A — coObITHS, CBSI3aHHBIE C MTpaBiieHueM [lapna |;
- B rpynny b — coObiThs, cBsizaHHbIe ¢ TpaBieHneM Exatepuns |l
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. M31aHKME YKa3a O 3alpElEHUN BBO3a BCEX HHOCTPAHHBIX KHMT,

. n3nanue JKaaoBaHHOM rpaMOTHI IBOPSIHCTBY;

. 3aIIpeT NPOJaBaTh KPECThsIH 0€3 3eMJIU C ayKI[UOHOB;

. Boccranue E.W. Ilyrauesa;

. CEKYJISIpU3als LEPKOBHBIX U MOHACTBIPCKUX 3EMENb;

. 3aIPeT OTCYTCTBUsI HA CIy0e IBOPSIH, MPUIIMCAHHBIX K I'BapIEHCKUM MOJIKAM.

o Ul W —

I'pynna A I'pynna b

18. CooTHecute cOOBITHE U TOLI:
1. m3nanwe Yxasa Ilpesumenta PCOCP o mpuocranoB-  A) 1990 .
nennn aestensHoct KIICC Ha Teppuropun Poccun b) 1996 .
2. npoBenenue BoiOOopoB B Coer Deneparuu u [ocy-  B) 1989 .
JapCcTBEHHYIO J[yMy epBOro co3biBa )1991r.
3. uzbpanne M.C. I'opbauesa [Ipesunentom CCCP ) 1993 1.
4. mpunsitue Poccun B unens! Coera EBporns

19. Opranusanus, co3iaHHas paHee IpYyTrHx:
1. «Coro3 60pHOBI 32 0OCBOOOXKICHHE paboUero Kiiaccay;
2. «CeBepHBIH COI03 PYCCKUX paboUImxy;
3. «3eMiis U BOJISAY;
4. «OcBOOOXKACHHE TPYIa».

20. 3anummute TUPHI COTJIACHO XPOHOJIOTHYECKOW MOCIE0BATEILHOCTH COOBITHIA:
1. «Jlemoroe nmobowuie» Ha Uyackom o3epe;
2. CTpOUTENBLCTBO OestokaMeHHOro MockoBckoro Kpemis;
3. kaspkenne Bacumus | JIMutpresnya,
4. xaspxenue Arppest FOpeesnua (boromo0ckoro);
5. cpe3n kus3el B JIiobeye.

Bnangets

HaBrikamMu Bocmpowmsse-
JCHHUS OCHOBHBIX HCTO-
PHYECKUX COOBITHIA, BbI-
paxatb 1 00OCHOBBIBATH
CBOIO TO3WLHIO IO BO-
mpocaM,  KacarloU[HMCs

1. Iloozomoeums 3cce no memam, nOCEAUEHHBIM MOUKAM OudypKkayuu 6 ucmopuu

B cxaroii popmMe onricaTh OCHOBHBIC €N U 33]]a9U TEMbI, OTPa3UTh HAHOOJIee CYIeCTBEHHbBIE (DaKThI
" BBIABJICHHBIC 3aKOHOMCPHOCTHU pa6OTI)I; CJICA0BaTh XPOHOJOTMU UCTOPHUUCCKUX COOBITHIA. KpaTKO uc-
M0JIb30BaTh OCHOBHBIE ONPEJENIIEHUS W HCTOPUYECKYI0 TepMHHONOTHIO0. OOHapyKWBaTh MPUYUHHO-
CJICICTBCHHBIE CBS3M M HCIIOJIb30BaTh NPHUHIUI HCTOPU3MA B XapaKTEPUCTUKE COIMATBHBIX SIBICHUM.
Tekct JOJIDKCH 6LITB CBSA3HBIM, CTWJIb U3JIOXKCHHUA KOMIIAKTHBIM M JWHAMWYHBIM. Tekcr JOJIZKEH OBITH JIa-
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LEHHOCTHOIO  OTHOMIE-
HUS K HUCTOPUUYECKOMY
MPOLLIIOMY

KOHHYEH U TOYEH, CBOOOAEH OT BTOPOCTEIIEHHBIX AeTalell, TUIHuX cioB. CyMMHUpPOBATh NpeAeIbHO TOYHO
u nHQOpMaTUBHO HanboJee BaKHbIC Pe3yIbTaThl Pa0OTHI

2. Boipazume u 000cHylinme c6010 NO3UUUIO RO NPOOIEMHBIM 60RPOCAM UCHIOPUUECKO20 PAZGUMUS
Poccuu:

2.1 Touku 3peHus IO BOIPOCY O MPOUCXOKICHUU J[peBHEPYCCKOTO rocyqapcTBa:

A) JlpeBHepycckoe rocyJapCTBO BO3HUKIIO B Pe3yNbTaTe CKIAAbIBAHUA BHYTPEHHHUX MPEANOCHIIOK:
pa3BUTHE OOIECTBA, COIMATBHBIX U XO3SMCTBEHHBIX CIBUTOB.

b) N'ocynmapcTBenHOCTS OBLTa IpUHECeHa HA Pych u3BHe.

VYKaxkuTe, Kak Ha3bIBalOTCS 3TH TEOPHUH, HA30BUTE UX CTOPOHHMKOB. Kakas U3 Ha3BaHHBIX TOYEK 3pe-
HUS BaM MpeJcTaBisieTcs: Oosee mpennoyTuTeNsHON 1 yoenurenbHoii. [IpuBenure He MeHee TpeX (akToB,
MOJIOKEHUH, KOTOPBIE MOTYT CIIY>KUTh apT'yMEHTaMH, TOATBEP K IAIOIUMH N30paHHYIO BAMHU TOUKY 3PCHHS.

2.2 B yem Bol BuamTe MOJOKUTENBHBIE U OTPUIIATENILHBIE CTOPOHBI MOTUTUYCCKOW pa3apo0IeHHOCTH
Pycu?

2.3 B ucropuorpaduu OleHKa MOHI0JI0-TATAPCKOr0 Ura HeoJHO3Ha4YHa. Ha3oBuTe pasHbie TOUKH 3pe-
HUS HA €ro BIMSHHUE Ha pa3BUTHE pyccKoro rocyaapcrsa. Kakas u3 Hux Bam kaxercs Oonee 000CHOBAH-
Hoit? [louemy?

2.4 KakoBa ouenka Cmytel B ucropuorpadpun? Kakas u3 Hux Bam kaxercs Oonee 060CHOBaHHOI?
[Touemy?

2.5 UBan 'posusiit — pedopmarop Poccun unm cymaciieqmuii Tupan? MoXXHO JI Ha3BaTh ONPHYHH-
Hy pedopmoii? YUem oHa OTIIMHAETCs OT BCeX IPYrux npeodpasopanuii Meana IV? B yem Bel BunuTe Heco-
OTBETCTBUE MeXay pedopmamu MBana I'po3HOro U mIaueBHBIM COCTOSTHMEM Poccuu K KOHILY €ro napcTBo-
BaHUsA?

2.6 B oueHKe NpeArnochUIOK METPOBCKUX pedopM B JIHTEpaType CYLIECTBYET ABE OCHOBHBIE TOUKU
3pEHUsL.

1). [letp HapyIIHI €CTECTBEHHBIH X0/ PyCCKOW MCTOPHUH, HCKYCCTBEHHO MPHUBHECS €BpPOIEHCKHE 00-
paslbl B )KOHOMUKY, [IOJIUTUKY, KYJIbTYPY.
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2). IlpeoOpazoBanus ObLTH MOATOTOBICHBI BCEM MPEIIISCTBYIOMIMM X0I0M UCTOPUYECKOTO Pa3BUTHUS
CTpaHbl ¥ HE O3HAYAIM PaAMKAIBHOTO pa3phlBa C MPOIIBIM, & JHUIIb YCKOPUIM MPOLECCHl, HAYaBIINECS B
XVII B.

Kakas u3 Hux sBisiercs Oonee o6ocHOBaHHOM ¢ Bamieii Touku 3penns? CBo# BBIBOJ apryMEHTUPYH-
T€.

2.7 B oneHke ncropudeckoro 3HaueHuss KpectbsaHckoil BoiHBI oa mpeasoantenbctBoM E. Ilyrauesa
CYIICCTBYIOT ABa IMOJJAPHBIX MHCHUS.

1). KitaccoBast 60pr0a KpecThIHCTBA - 3TO (PaKTOpP COIHAIEHOTO Tporpecca B peoJabHOM 00IIecT-
Be. ConpanbHas akTHBHOCTB KPECThSIH COJICHCTBOBaNA OypKya3HOMY Pa3BUTHIO OOIECTBA

2). KpecthsiHckas BoiiHa, M3HaYaJIbHO OOpEUCHHAs Ha HEyaady, OTIYTHYJIA POCCUHCKUX pedopMaTo-
POB M yCHIMJIA MO3MLIHU KOHCEPBATOPOB. DTO HA JOJITHE TOABI 3aTOPMO3HIIO COLMAIbHO-?)KOHOMHYECKOE
pasBUTHE CTPaHBI, CIIOCOOCTBOBAJIO TEHACHINH K YCTAHOBJICHUIO BOCHHO-TIOJIHULEHCKOTo pexxumMa B Poccuu.

Kakas u3 onieHok, Ha Baun B3risia, siBisieTcs 6onee 000CHOBaHHOM?

2.8 Uctopuk A. MUHAKOB CUMTAET, YTO BBICTYIIJICHUE XKe JIEKaOPHCTOB HE TOJIBKO HE MOCIOCOOCTBO-
BaJIO MPOBECHUIO peOPM MO KPECTHIHCKOMY BOIIPOCY, HO, HAMPOTHB, 3ame o ee: «Mmnepatop [asen
| cran obsieryath NOJIOXKEHUE KPECThSIH; B IIpaBJeHue Asekcanapa | ynpa3gHeHne KpenocTHOM 3aBUCHMO-
CTH IIMPOKO 00CYX1anoch Ha BbicoyaiiiieM ypoBHe. [locie coObituit Ha Cenarckoit momany padora Haj
MPOEKTaMU 110 OTMEHE KPEMOCTHOTO MpaBa Oblia MpeaesbHO 3aceKpedeHa. J[ekaOpucThl OCIOKHHIIH JaH-
HBIH MPOIECC U CYNIECTBEHHO 3aTOPMO3HIIN €T0, IOCKOJIBKY PyCCKasi TOCyJapCTBEHHas!, caMoJiepKaBHas
BJIACTh C 3TOI'0 MOMEHTA BBIHY’KZCHa ObljIa IEHCTBOBATh KPaltHE OCTOPOKHOY.

Kax Bl oTHOCHTECH K TaKO# TOUYKE 3peHus?

2.9 B oredecTBEHHOI MCTOPUYECKOH JIMTEpAType €CTh HECKOJIBKO TOUEK 3PEHHMSI Ha XapakTep U pe-
3yJbTaThl U3MEHEHUN, TTPOU3OIIEeANINX B PoccuiickoM rocyiapcTBe B X0Jie TIEPBOIMl PyCCKOW PEBOIIOLIUU
1905 — 1907 rr. HazoBuTte 3TH TOYKH 3peHUs, Kakas U3 HUX BaMm kaxercs 6oiee obocHoBaHHO#? [Touemy?

2.10 KaxoBsl mocTkeHHe 1 TIpobIeMBbl Iepro/ia iepecTpoiiku ¢ Bameit Touku 3peHus?

2.11 Yro sBrseTCs riIaBHBIM HAIMOHAJIBHBIM MpHOpUTeTOM Poccrn Ha coBpeMeHHOM JTarie ¢ Barrei
Touku 3penusi? CBoil oTBeT 000CHYIITE.




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie 0 5 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Henourbie cpeocmea 006pazoeamenbHol
u npocpammbl
3HaTh OcHoBHble  (unocod- | Ilepeuens meopemuueckux 60nPoOCco8 K IK3AMeny:
Ckue Kateropuu W cme- | 1. YenoBek u Mup Kak JBE YHUKaIbHbIC CHCTEMbI. DUI0CO(CKHii cpe3 MPoOIeMbl YeI0BEKa B €[0 MHPOBO3-
MUKy MX MOHUMAHMS | 3pEHYECKHMX XapAKTEPHCTUKAX.
B PasIMYHbIX MCTOPUYE- | 2, BBITUHHOCTH MUPA KAK OCHOBA JIOTUKH €r0 TIOHMMAHHSL.
CKHX THIAX (QUIOCOUH | 3, Penurus kak peleHue BeYHBIX BOIPOCOB ObIThsA. [IpobiemMa cOOTHOIICHUS YHUKAIBHOTO, EAMHUIHOTO U
1 aBTOPCKMUX TOAXONAX. | [joBTOPSIOIIETOCs, OOIIETO.
OCHOBHbIC HANPABICHAS | 4 JyspcTeHuys U GbITHE YeIOBEKA.
Gunocodun u pasmuins | g PasymHOCTh yenmoBeka 1 OCHOBHBIE (hritocodckue mpodieMbl. KoHeUHOCTH CyIiecTBOBaHUS | MTpodiieMa
urocopekux mWKOT B | g CMepTHS Ty
KOHTCKCTC HMCTOPHHL. | g Crenngyka COmoCTaBICHUS CO3EPIATEIBHON, MATEPUATUCTUYCCKON, HICATMCTUICCKON U HAYYHOU KapTHH
OcHOBHbIE HaIlpaBJICHUS MHDa
?OBpeMeHE(I;;GHeMaTHKy 7. BO3HHMKHOBCHHE JAUATEKTHICCKOM MPOOIEMbI Pa3BUTHS M3 METAQU3MIECKOTO MOHUMAHHS MUPA.
bunocodun 8. OcobGeHHOCTH MPOCTPAHCTBEHHO-BPEMEHHOTO M3MEPEHHUS YEIOBEKA U KPU3KC I'YMaHU3Ma.
9. Tlo3HaHWe Kak MyTh JIBUKCHHS K HCTHHE U OCHOBA OPHEHTAINH B MHpE.
10.Yenorek kak npoussosiiee cynectBo. OCOOEHHOCTH 00bEKTHBHBIX 3aKOHOB Pa3BUTHS YEJIOBEKA.
11. EcrectBennas npupoja co3Hanus. MaeansHoe kak popma HHGOPMALMOHHOTO OTPasKEHHUS. Gunocodpust
12. Paznuuune eBpONEHCcKOro U BOCTOYHOTO MEHTAIIUTETA KAK OCHOBA Pa3HBIX LUBUIM3AIIMOHHBIX ITyTEH.
13. ®enomen Pobunsona, Mayriu u nmpobieMa corpansHoro. O6ImecTBo.
14.3konoruveckne prCKH TI00ATH3UPOBAHHOTO MEpa. COlMaIbHbIE PUCKA KOMMYHHKAIIMOHHOTO OOIIECTBA.
15.TIpo6ieMbl COOTHOIICHHUS KYIbTYPbI M [IHBIIH3AIAH.
16. CyGcTaHnroHaabHOCTh Kak IpoblieMa peieIbHOCTH MUpa. MHOroo0pasue moax0/10B K aHaJIN3y [eTI0CT-
HOCTH MHUDA.
Ymethb PackpeiBaTth cMmbICH BbI- | IIpumephsie npakmuueckue 3a0anus 01 IK3ameHa:

IBUTaeMbIX HJICH, KOp-
PEKTHO BBIpaXKaTh M ap-
TYMEHTHPOBAaHHO 000c-
HOBBIBATH IIOJIOKECHU A
npeaMeTHod — obiactu
3Hanus. IlpeacraBnars
paccMarpuBaeMeie  (pu-
nocodckue mpobdaeMbl B

IIpounTaiite 1 NPOKOMMEHTHPYNUTE BBICKA3bIBAHUS, arPyMEHTHUPYHUTE CBOW OTBET.

1. «M3 HUUEro HUUTO HE MOXET BO3SHUKHYTh, HU OJIHA BEIIb HE MOXET MPEBPATUTHCS B HUYTO» (LleMOKpUT).
CraykuBaeTCst JI1 COBPEMEHHBIH YelloBeK ¢ mpobiieMol Obitusi? O0NaiaeT i BUPTYaIbHOCT ObITHEM?

2. AGcomoTHOEe OOJBITMHCTBO UCTOPHUKOB CUUTAET, 4TO MpHucoennHenne Hoeropoga k Mockosckoii Pycu siB-
JISJIOCH MIPOIPECCUBHBIM SIBJIEHHEM: CO3/IaBANOCH LIEHTPAIM30BAaHHOE PYCCKOE TOCYyIapCTBO, U BCE CIIABSHCKUE
3eMJIM Ha/10 ObLI0 00beAnHUTh. C 3TUM MOXKHO coryiacuthesi. Ho Besib 01HOBpeMeHHO ¢ TeM Obljia MOXOPOHEeHa
pecryOanKaHCKas MOZEIh MPaBIEHUS — BaXKHEHIee IEMOKPATUIECKOe TOCTIKEHNE B PYCCKUX KHSDKECTBAX U
3emiisix. Kak cooTHOCHTCS 00111ee M YHHKaJIbHOE B KH3HU COBPEMEHHOTO YesoBeKa?
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pa3BUTHH. 3. «YToOBI HE TOBOPHIIN MIECCUMHUCTHI, 36MJISI BCE )K€ COBEPILEHHO MPEKpacHa, a Mo/ JIYHOIO M MPOCTO HETo-
CpaBHuBaTh paziauyHsle | Bropuma» (M.Bynrakos). Pazym — 310 Benmuaiimee 6iaro uin Benuyaiiiee NpoKIsTHE YeToBeKa?
¢unocodckme Koumer- | 4. «Beskuit TpyIAIIMiics HAXOIUTCS B COCTOSTHUN BOWHBI C MacCOil M HEOIaro)enaTesieH K Hel B CHITY JIMIHO-
UMM TI0 KOHKPETHOH | ro mHTepeca. Bpad jkemaeT cBouM corpaxkiaHaM IO0OpPBIX JTHXOPaIoK, a TIOBEPEHHBIH JOOPBIX THKO B KaxI0H
npobieme. ceMbe. ApXUTEKTOpY HYXKEH J0OpBIH Mmoskap, KOTOPBIM MpeBpaTui Obl B mered JoOpYylo 4acTh ropoja, a cre-
YMeTh OTMETUTh Npak- | KOJBLIUK JKeJIaeT A0Oporo rpana, KOTopelii pa3Oum Obl Bece cTekina. IIopTHOHM, camoKHUK JKenalT myOsnke
THYECKYIO LIEHHOCTH | TOJIBKO MaTEpHil HENPOYHOH OKPAcKH M 00YBH M3 IJIOXON KOXKU C TeM, YTOOBI U3 W3HAIINBAJIM BTPOE OOJIBIIIE,
onpeaeneHHbIX  (uio- | paau 6iara roproeiany (I11.dypee) O kakoii 00IIECTBEHO-3KOHOMUYECKOM (hopMaIuu uaeT peub? 3MeHumch
copCKMX TIOJOXEHHWH U | I HAMEPEHHSI COBPEMEHHOTO denoBeka? UeM BBI3BaHBI 3T HAMEPEHUS — «IYPHOID MIPUPOION YeTOBeKa W
BBISIBUTH OCHOBAHHUS Ha | 0OBEKTUBHBIMH 3aKOHAMHU HUCTOPHUU?
KOTOPBIX cTpouTcs (- | 5. «Xpomoil CIyTHUK MOKET 000THATh CKaKyHa Ha JIOIIAAW, eciii 3HaeT kyna untu» (d.bakon) Uro 310 o3Ha-
nocodekas koHuenuus | yaet? Kakue npoOaeMbl B )KU3HH COBPEMEHHOT'O UeJIOBeKa BO3HUKAIOT TIPU ONPEACICHUH TaKOTO MyTH?
WJIM CUCTEMa 6. «Ecim Ob1 MaTepus Hee Obl1a ObI BEYHOH, JaBHO ObI BECH CYIIECTBYIOIINN MUP COBEPIICHHO B HUYTO IIpe-
Bparmics (croparot aposa)» (Jlykpemmii Kap). CBoOomeH i COBpeMEHHBIN 4eNoBeK OT cyOcTaHImu? Moxer
T HE3HAHUE O €€ CYIIeCTBOBAHUH CITY>KUTh apIYMEHTOM €€ HEHYKHOCTHU?
7. «IHOT 1A JTydIIHiA CTTOCOO MOTYOUTH YeIOBEKa — 3TO MPEAOCTaBUTh €My caMoMy BEIOpaTh cyan0y» (M. By:-
raxkoB). B 4eM ci103kHOCTb CBOOOIBI 17151 COBPEMEHHOI'O YesIoBeKa?
8. «3Hnanue ecTh TOJIBKO MyTh K cuiie» (T.1'0006c). B yem cuna dunocodcekoro 3Hanus?
Bnanets Hapbikamu  pabotsl  C | IIpumepnolii nepeuens mem RUCbMEHHBIX UHOUBUOYATIbHBIX 3a0anuil (Icce):

¢bunocopckumMmu  HCTOU-
HUKaMH M KPUTHYECKOM
JINTEPATYpOil.
IIpuemamu nowucka, cuc-
TeMaTH3allMd U CBOOOJI-
HOTO H3JI0KEHUs (Huio-
cockoro marepuana u
METOAaMH  CpPaBHEHUS
¢dunocodpckux UaeH,
KOHIIEIIAI H 3IT0X.
Crnocobamu  000CHOBa-
HUS peleHust (MHIyK-
s, AeIYKIUs, 10 aHa-

OrtHotIeHne K OBITHIO COBPEMEHHOTO YeJIOBEKa.

Ponb sncTEMOIOTNH B )KU3HH COBPEMEHHOTO YEJIOBEKA.
Bomnpockl 3THKH B 1€ TETLHOCTH COBPEMEHHOTO YelIOBEKA.
Posb hunocoduu B coBpeMeHHOM 00I1IeCTBE

Coductuka B COBpEMEHHOM MHUpe.

Nneanuzm [lnatoHa B COBpeMEHHOM MHUPOBO33PEHUHU.
Teneonorust ApUCTOTENS B COBPEMEHHON TEOPUH Pa3BUTHSL.
[IpuHIMIBI cTOMIM3MA B )KU3HU COBPEMEHHOT'O YEJIOBEKA.
[IpuHIMIB SNMKYypen3Ma B )KU3HH COBPEMEHHOI'O YeJIOBEKA.
0. [TpuHIHKITBI CKENTUIIM3MA B )KU3HU COBPEMEHHOTO YeJIOBEKA.
1. Bepa 1 pazym B MHPOBO33pPEHUHU COBPEMEHHOTO YEJIOBEKa.
12. Ilpunuun «6putBbl OKKaMa» B COBpeMeHHOH (uiocopun u HayKe.
13. 'eioHN3M KaK OCHOBA COBPEMEHHOTO MHPOBO33PEHHUSI.

RBOoo~NoOM~MWONE
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JIOTHH) npobiaeMHON
cutyauuu. Bnanmets Ha-
BBIKAMH BBIPOKCHHS U
000CHOBaHUSI COOCTBEH-
HOM TIO3UIIMHM OTHOCH-
TEIbHO  COBPEMEHHBIX
COIIMOTYMaHUTAPHBIX

npobjeM ¥ KOHKPETHBIX
(hrIocoPCcKuX MO3UIHIA

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

KondynuancTBo 1 MHINBUIYATH3M.

Ounocodus Oynau3ma U 00LIECTBO MOTPEOICHHUS.

Parmonanusm u 34paBblii CMBICT B TIOBEJCHUU COBPEMEHHOT'O YEJIOBEKA.
Wnen mparmatri3Ma 1 yTUIMTapU3Ma B COBPEMEHHOM OOIIECTBE.
Bnusinue pycckoii ¢punocopun Ha pa3BUTHE POCCHICKOTO MEHTAIUTETA.
Bnusiaue uneit sK3ucTeHIaI3Ma Ha pa3BUTHE COBPEMEHHOT'O YEJIOBEKa.
PanmonaneHast 1 uppanioHaabHAast COCTABIIOIINE TIOBEIEHHS COBPEMEHHOI'O Ye-JIOBEKA.
WHTyu1Ms ¥ 3ApaBblil CMBICII B YCJIOBUAAX IOCTMOJEPHA.

CB000z1a 1 OTBETCTBEHHOCTH JTMYHOCTH.

[IpobGiiema denoBeka B COBpeMEeHHOM OOIIIeCTBE.

[Tpobnema onpeaeneHns: CMbICa KU3HH.

CMBICHT CyIIIECTBOBAHUS YEIIOBEKA.

Ortuueckue mpoodaeMbl Pa3BUTUS HAYKH U TEXHUKH.

[Ipobema camoakTyanu3aIiK YeIOBEKa B OOIIECTBE MOTPEOICHUSI.
ConmanbHbie IPOOJIEMBI PA3BUTHS HAYKH M TEXHUKH.

ITpobnema pa3BUTHS U UCIIOJIB30BAHUS TEXHOJIOTHA.

ConumanbHoe U OMOJIOTHYECKOE BPeMs )KU3HHU YEJIOBEKA.

Konnenius ycrexa B COBpeMEHHOM OOIIECTBE.

KynpTypa 1 nuBUIM3aIMS.

JloBepue 1 cOTpyIHUYECTBO B COBPEMEHHOM OOIIECTBE.
MudoIOrn4HOCT, MEPOBO33PEHUSI COBPEMEHHOTO YEIOBEKA.

Ponb mopsizika u xaoca B )KH3HH COBPEMEHHOTO YeJIOBEKA.

OHTOJIOTUS] COBPEMEHHOTO YEJI0BEKA.

ONUCTEMOJIOTHs COBPEMEHHOTO YEJIOBEKA.

DTHKa COBPEMEHHOT'0 YeJIOBEKa.

AKCHOJIOTHSI COBPEMEHHOT'0 001I1eCTBa.

IIpoGnema heHOMEHA MHHOBAITHH.

OK-2 - criocoOHOCTBIO UCTIOIB30BaTh OCHOBBI SKOHOMHYECKUX 3HAHUH MPH OIIEHKE YPPEKTHBHOCTH PE3YIIBTATOB JESITEIHPHOCTH B PA3IMYHBIX cepax

3HaTh

OCHOBHBIC TEPMUHEI,
OIpeACICHNUA, S9KOHOMU-
YCCKHUEC 3aKOHBI W B3au-

1.
2.

Ilepeuens meopemuueckux 60npocoe K 3auemy:
Omnpenenenne 3KOHOMUKH, OCHOBHBIE TTOHATHS U ONPEIEIIECHNUS.
@DaKTOpBI IPOU3BOJICTBA.

OKOHOMHKA
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MO3aBUCUMOCTHU Ha
YpPOBHE 3KOHOMHMKH B
LIEJIOM U Ha YPOBHE OT-
JIEJIBHOTO MPEANIPHUATHS,
METOJIbl  MCCIIEZIOBAHUS
9KOHOMHMYECKHX  OTHO-
LIEHUH Ha YPOBHE 3KO-
HOMHMKH B IEJIOM U Ha
ypoBHE OTIENBHOTO
NPEANPUITHUS;

METOJIMKH pacdera Bax-
130912001070 SKOHOMHYE-
CKHX TOKa3aTene M Ko-
3¢ HUIMEeHTOB Ha YpPOB-
HE DPKOHOMHUKHU B LIEJIOM
1 Ha YpOBHE OTIEIBHOTO
NPEANPHUTHUS;

TeOpeTHYeCKne  TMpHUH-
LUIBl BBIPAOOTKH 3KO-
HOMUYECKOH MOJUTUKU
Ha YpPOBHE ToCyJapcTBa
Y Ha YPOBHE OT/IEIHHOTO
MPEONPHUSITHS.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.
28.

CTpyKTypa 3KOHOMUKHU.

I"paruIIBI TPOU3BOICTBEHHBIX BO3MOYKHOCTEH 00IIIeCTBA.

Crpoc u npeanoxenue. PaBHoBecHas 1ieHa. ['ocyjapcTBeHHOE BMELIATENbCTBO B PRIHOYHOE 1IEH000pa30-
BaHME U €ro GOPMEL.

OIacTUYHOCTH CIIPOCA U MPEITIOKEHHS.

OCHOBBI IOTPEOUTEIHCKOTO ITOBEICHUS.

OCHOBBI TEOpUH MPOU3BOJICTBA. [I[pon3BOACTBEHHAS (PYHKITHSL.

Wznepxkn mpou3BoACcTBa: IOHATHE, BUBL. Beipyuka. [IpuOsis. PeHTabensHOCTS.

. Onpenenenue 1eHsl 1 00beMa IPOU3BOICTBA.

. PBIHOK pecypcoB: 0COOEHHOCTH NX 3KOHOMHYECKOTO aHAJIH3a.

. Oco0eHHOCTH PBIHKA COBEPIICHHON KOHKYPEHIINH.

. Tpu THIa pEIHKOB HECOBEPIIEHHOW KOHKYPEHIIHMH. AHTUMOHOIIOJIFHOE PEryJINPOBaHHE.

. Cucrema HarmmoHanbHEIX cueToB (CHC) kak crmocod eamHO00pa3HOTro O MUCAHUS PA3IMIHBIX CTOPOH MaK-

POIKOHOMHUKH.
OCHOBHBIE MAKPO3KOHOMHYECKHE MOKA3ATENH.

CoBOKYIHBIH CIPOC, COBOKYITHOE IIPEJIOKECHHUE.

Mozenu MakpO3KOHOMUYECKOI0 PABHOBECHUS.

IMuknndeckoe pa3BUTHE S3KOHOMUKH.

Wudnsuust: cynHOCTb, OleHKa, TPUYMHBI BOSHUKHOBEHUS, (DOPMBI, COIIMATBHO-)KOHOMUYECKHE TOCTe]-
CTBHUSL. AHTHMHQISILMOHHOE PErYIHPOBaHHE.

BespaboTuua: cynHocTb, GOpMBI, OLIEHKA.

OuHaHCcOBas cucTeMa 1 (PMHAHCOBAs TIOJMTHKA rocyaapcTa. Hamoru: cynmHocTb, QyHKIHH.
KpenutHo-neHexHas cucteMa rocyapcTBa. TeopeTHUeCKne OCHOBBI KPEIUTHO-ACHEXKHONW OTUTHKH.
[Ipenmpusitue B perHouHoOM cpeze. Knaccuduxanms npennpusruii. DopMel 00beAMHEHUS TPEATPUSTHI.
OcHoBHbIE cpencTBa mHpeanpusTHs. CocTaB M BUABI OCHOBHBIX CpeAcTB. OLlEHKa M Y4eT OCHOBHBIX
CPEICTB.

N3HoC 1 amopTH3a1us OCHOBHBIX cpeacTB. Hopmbr amopTu3zaruu. CriocoObl HAUHCIIEHNS aMOPTH3AIHH.
[oxaszarenu 3 PeKTUBHOCTH NCIIOIB30BAHHUS OCHOBHBIX CPEIICTB MPEANPHUATHS U ITyTH UX TOBBILICHUS.
O6opotusie cpeactBa. CocTaB U CTPYKTypa 0OOPOTHBIX CPEACTB MPEAIPUITHS.

IMTokazarenu 3¢pHekTHBHOCTH MCIIONIB30BAHUSI OOOPOTHBIX CPEJICTB U IYTH YCKOPEHHsI UX 000pauynBaeMo-
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CTH.
29. TpyoBBIe pecypChl MPEANPHUATHS: KOJIUYECTBCHHAS U KAUECTBEHHAS XapaKTEePHUCTHKA.
30. ®onxel pabouero Bpemenn. ITokasarenn X UCIOIb30BAHUS
31. Tlokasarenu 53 (HeKTUBHOCTH UCIIONB30BAHUS TPYAOBBIX PeCYpcoB. [IpOU3BOAUTENLHOCTE TPY/IA.
32. Omiata Tpy/aa Ha IPEANPUATHH: CYIIHOCTh, QyHKIHH. CHCTEMBI CETBHON U MOBPEMEHHOM OILIATHI TPY/IA.
33. Pacxo/pl ¥ 3aTpaThl MPEANPUATHS. IKOHOMUUYECKHE DIIEMEHTHI 3aTPAT M KaJIbKYJIAIMOHHBIE CTATHU.
34. Pacxompl U 3aTparsl NpeanpusTs. [IOCTOSHHBIE M TIEPEMEHHBIE, TIPSIMbIE U KOCBEHHBIE, OCHOBHBIE M Ha-
KJIaJ{HbIE 3aTPaThl.
35. CebecToMMOCTh TPOJAYKIMU TPEANPHATHS M CTPYKTypa 3arpar. KajbKylupoBaHHEe Ce0ecTOMMOCTH
NPOAYKIMU IPEAIIPUATHSL.

36. Lens! u nenooOpasoBanue Ha npeanpusitun. COCTaB M CTPYKTypa ICHBI.
37. TIpuObLIL KaK OCHOBHOM MOKA3aTelb AEATEABHOCTH TIPEANPUATHSL. BUIbI IPHOBLIN U METO/IBI €€ PACUETA.
38. PenrabensHOCTh MPOAYKIMHU U 00MIasi peHTa0eIbHOCTh MPEANPHUSITHS: TOKA3aTENH 1 ITyTH UX TTIOBBIIICHHS.
39. Touka 6e3yOBITOYHOCTH U 3anac PUHAHCOBOI TIPOYHOCTH.
40. OcHOBHBIE SKOHOMHYECKUE TIIKOJIBI

3aganus B TecTOBOH JopMe «BBIOOP OHOI0 OTBETa U3 MPEAT0KEHHBIX).

3ananue 1 (yxaxure OJIVH BapUaHT OTBETA).
HeB03MOKHOCTB yIOBIETBOPEHHS TIOTPEOHOCTEH BCEX WIEHOB 00IECTBA OJHOBPEMEHHO H B TIOJTHOM 00beMe
orpeesseTcss B 3JKOHOMUYECKOW TEOPUH KaK ...

BapuaHTbI OTBETOB:

1) orpaHMYEHHOCThH PECYpCOB

2) 4pe3MepHOCTh MOTPEOHOCTEH

3) IOMHUHHUPOBaHKE MICEBAONOTPEOHOCTEM

4) OTCYTCTBHE IPUPOIHBIX PECYPCOB

3ananue 2 (yxaxwure OJIUH BapHaHT OTBETA).
UcxonHoii cragueli mpouecca 00EecTBEHHOIO BOCIIPOU3BO/ICTBA SBJISETCS ...

BapuaHTbl OTBETOB:

1) npousBoACTBO

2) pacnpeneneHnue

3) obmeH

4) notpebiieHne
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3aganue 3 (ykaxwure OJIVH BapUaHT

OTBETA).

BzanMocBs3b 5KOHOMHYSCKHUX HWHTCPCCOB IMIPOJAABIOB U HOKynaTeJ]eﬁ 00€eCIeYnBaeTCs BBIMOIHEHUEM PBIHKOM

(hyHKII.

BapuaHTsl OTBETOB:

1) nocpeaHUUECKOi

2) CTUMYJIHPYIOIICH

3) neHoobpasyroeit

4) uH(pOpMAIIMOHHON

3aganue 4 (ykaxure OIMH BApUAHT
PriHouHBIEC Oapbepbl HAa PHIHKE COBEPLICHHOW KOHKYPEHIIMY ...

BapuaHTbI OTBETOB:

1) orcyTcTBYIOT

2) HHM3KHE

3) BBICOKHE

4) Henpeoa0IUMbIe

3ananue 5 (ykaxxure OJUH BApUAHT
K ¢uznueckomy Kanutamy OTHOCATCS ...

BapuaHTbI OTBETOB:

1) 3manus, COOpy)KEHHsI, MAILTMHBI U 000PYI0BaHHE

2) JICHEeXHBIE CPE/ICTBA, AKIMH, OOJIHralliK

3) mpeaMETHI TPyAa, KOTOPBIE paHee He MOABEPTaInch 00paboTKe

4) HemaTepuabHbIC aKTUBBI (TOPrOBbIC MAPKH, TATSHTHI H JIP.)

3ananue 6 (ykaxxuTe OJIUH BApUAHT

OTBETA).

OTBETA).

OTBETA).

CYMMapHaSI CTOUMOCTB BCCX PBIHOYHBIX U HEPBIHOYHBIX MPOAYKTOB U YCJIYT, IPOU3BCACHHBIX B CTPAHC B OT-

YETHOM TIEPHO/IE, B CUCTEME HAIMOHAJIBHBIX CYCTOB MOJIyUria Ha3BaHUE ...

BapuanTsl oTBETOB:

1) BaoBOTO BHIMyCKa

2) BaIOBOTO BHYTPEHHETO MPOIYKTA

3) YHCTOrO BHYTPEHHETO MPOAYKTA

4) BayioBo# T00aBICHHON CTOUMOCTH

3aganue 7 (yxaxxure OJIVH BapuaHT
MHBeCTHUIMH, OCYIIECTBIISIEMBIE C IIEIbI0 BOCCTAHOBJICHUS H3HONICHHOTO KalluTalla, Ha3bIBaIoT ...

OTBETA).
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BapuaHTsl OTBETOB:

1) uHBECTHIIMSIMU B MOICPHU3ALIUIO (PEHOBALIUIO)

2) noptdenbHBIMUA HHBECTHLIUSMH

3) MHIYIUPOBaHHBIMU MHBECTHLIUSMU

4) MHBECTUIIMSMH B JKIITHIIHOE CTPOUTEIILCTBO

3amanue 8 (yxaxure OJTMH BapuaHT OTBETA).
WNudnsaus npuBeneT K ...

BapuaHTbI OTBETOB:

1) pocty 1ien

2) YBEIIMUYCHUIO PEabHBIX JOXOJ0B KPEAUTOPOB

3) yBENMYEHHUIO IEHEKHBIX COePEKCHNI HaceIeH s B OaHKax

4) pocTy peaibHBIX JOXO0J0B HACEICHUS

3amanue 9 (yxaxure OJTMH BapuaHT OTBeTA).
K 6e3paboTHEIM He OTHOCHT ...

BapuaHTbI OTBETOB:

1) HeneecnocoOHbIX rpaxaaH crapiie 16 ger

2) JeecrocoOHbIX rpakian crapiie 16 et

3) He UMEIOLIHUX PAOOTHI

4) uimynmx paboty

3ananue 10 (ykaxxuTe OJIVH BapUAHT OTBETA).
Brojpker rocynapceTsa mpeacTaBiser coOoi ...

BapuaHTbI OTBETOB:

1) dbuHaHCOBBII TUTaH, B KOTOPOM TPECTABICHBI JOXO/bI H PACXO/IbI FOCYIapCTBA

2) OpraHu3aLHio OK/HKETHBIX OTHOIICHUH Ha Pa3IMYHBIX YPOBHSIX rOCYIapCTBEHHOTO YCTPOUCTBA

3) COBOKYITHOCTh 9KOHOMHUYECKHX OTHOIICHHH 110 00pa30BaHHIO U PACHIPE/ICIICHUIO ICHEKHBIX (DOH/IOB
rocyaapcTaa

4) rocyIapCTBEHHOE MMYILECTBO, IPHUHAIeKAIIEE TOCYJapCTBY Ha TpaBe COOCTBEHHOCTH, HE 3aKperl-
JICHHOE 3a TOCY/IapCTBEHHBIMU TPEANIPHATHSIMH U YIPEIKACHUSIMH

3ananue 11 (ykaxuTe OZIVH BapUaHT OTBETA).
®DakTopoM crpoca Ha AEHBIU SBJISETCS ...

BapuaHTbl OTBETOB:

1) ckopoCTh OOpaIeHust JEHET B SKOHOMHUKE
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2) cocTosiHMe OanaHca EHTPAILHOro OaHKa CTpaHbI
3) mocTymieHre HaJIOToB U COOPOB
4) BKCIIOPTHO-MMITOPTHOE CallbI0 TOPTOBOrO OajaHca CTPaHbI
3ananue 12 (ykaxuTte OZIVH BAPUAHT OTBETA).
Jli1st mpOrHO3UPOBaHMS TUHAMUKN U3MEHEHHS JICHES)KHON MacChl BCIICICTBUE U3MEHEHHSI HOPMBI PEe3epBUPOBa-
HUSI, YCTAHABIMBACMOM ISl KOMMEPUYECKHX O2HKOB IIEHTPANTBHBIMU OaHKaMU, TPEOYETCS pacueT TaKOTo MOoKa-
3arens, Kak MyJbTUILTHKATOP ...
BapuaHTbI OTBETOB:
1) meHexHbI
2) MHBECTHIMOHHBIH
3) COBOKYITHBIX PacX0/I0B
4) «1eHa/BBIpYYKa»
Ymethb OpPUEHTHPOBATHCS B TH- I[MpakTHYecKkue 3a1aHusi

IOBBIX SKOHOMHYECKUX
CUTYyallusIX, OCHOBHBIX
BOIIPOCAaX  AKOHOMUYE-
CKOH TTOJTUTHKH,
HCIIOIB30BaTh YJICMEHTEI
SKOHOMHYECKOT'O aHaJIH-
3a B cBoell mpodeccuo-
HaJIbHOH JIESITeIbHOCTH;
panoHaIBHO OpPraHU30-
BaTh CBOE DSKOHOMHYE-
CKOE TIOBEJICHHE B Kade-
CTBE areHTa PBIHOYHBIX
OTHOIICHUH,
AHAJIM3UPOBATh W O0B-
€KTHUBHO OLICHUBATh
MPOTIECCHl W SIBJICHUS,
OCYULIECTBIISIOLIUECS B
paMKax HallMOHaJIbHOMI
SKOHOMHUKH B IICJIOM H

1. Mapss MBaHoBHa — qoMmpaboTHHIa. OHA TpaTUT o 15 MUH. Ha CTHPKY pyOamku u 1mo 45 MHH. — Ha
MBIThe OKHa. HapucyiiTe MMHUIO MPOU3BOJCTBEHHBIX BO3MOKHOCTEH Mapbu MBaHOBHBI B paMKkax 9-Tu daco-
BOro pabouero qus. Kak n3MeHuTcs rpaduk, eciii B pe3yJibTaTe COBEPUICHCTBOBAHUS TEXHOIOTUH HA MBIThE
okHa Mapss lIBaHOBHA cTaHeT TpaTUTh 20 MUH.?

2. B sxonomuke mpousoautcs 200 Teic. T Monoka v 300 THIC. T MIIEHUIBI. AJTBTEPHATUBHBIE U3/IEPKKH
IIPOMU3BOJICTBA MOJIOKA = 5. HaliTh MaKCUMaJIbHO BO3MOXHBIN BBIITYCK MILEHUIIBI IIOCIE YBEIUYECHHUS BBIITYCKA
Mosoka Ha 10%.

3. Oyuxiws crpoca Ha 6maro Qd = 15 — P, dhyukuus npemnoxenuns Qs = —9 + 3P. Onpenennte paBHOBE-
CUe Ha phIHKE JJaHHOTO Ojiara. YTo mpou3oiiier ¢ paBHOBECHEM, €Clii 00bEeM CIpoca YMEHbIIUTCS Ha 1 enu-
HUILY I1pH J1I000M YPOBHE LIeH?

4, 3aBHCHMOCTE CIIPOCa W MpeIoKeHus BhIpaxkeHa popmynamu Qd = 94 — 7P, Qs = 15P — 38. Haiitu
PaBHOBECHYIO IIEHY U PaBHOBECHBIH 00bEM mMpogax. UeMy paBeH JeQUIMT Wi HU30BITOK TOBapa MpH IeHe 4
pyOis 32 eqMHULY ToBapa?

5. B pesymnprare pocrta 1ieHsr ¢ 4 g0 7 momin., ooseM cmpoca Ha ToBap X ymaia ¢ 1000 mo 800 mTyk.
Onpenenure KO3PPUIUEHT MIACTUIHOCTH CIIPOCa I10 [EHE.
6. Ilena na ToBap A BwIpocia co 100 o 200 neH. en. Capoc Ha 3toT ToBap ynai ¢ 3000 no 1000 mTyk.

Crpoc Ha ToBap B Beipoc ¢ 500 10 1000. Onpenenute ko3hGUIIMEHTHI 3J1aCTHYHOCTH ToBapa A u B. O kakux
ko durmenTax unet peus?
7. Koa¢ppuument nepexpectroid snactuynoctu Ex/y = (-2). Ilena ToBapa Y pasna 100 y. e. Onpenenure
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OTIENBHOTO  TMpPEANpHU-
SITUSI B YaCTHOCTH.
OpPHUEHTHPOBATHCA B

yueOHOM, CpaBOYHON U
HAay4YHOU JIUTEpAType

crpoc Ha ToBap X, eciii eHa ToBapa Y yBenuuutcs Ha 10 %, a nepBoHavYanbHbIH cpoc Ha ToBap X paBeH 80
T.

8. Biramenern HeOONMBIIIOr0 MarasuHa €XEroqHO IUTATHT 3 THIC. Y. €. apeHasl, 20 ThIC. y. €. 3apaboTHOM
riatel, 100 THIC. y. €. 3a chIpbe, 10 ThIC. y. €. 3a AneKkTpodHepri0. CTOMMOCTh YCTaHOBIIEHHOTO 000pyI0Ba-
Hus cocraisget 200 ThIC. y. €., Cpok ero ciyx0sl 10 net. Ecnu Obl 3TH cpeicTBa OH MOJIOKUI B OaHK, TO exe-
TOJTHO TToTy4a ObI 16 THIC. y. €. moxoma. OnpeaenuTe OyXraITepcKue M SKOHOMUYIECKIE U3IEPIKKH.

9. UzBectHO, uTOo Ipu L = 30 mocturaercs MaKCUMyM CPEIHETO MPOAYKTa TPYAa, M TaKOEe KOJIUYECTBO
pecypca no3BossieT dpupme npousBect 120 exunun npoaykiuu. Kakum OyneT nmpeneibHbIN MPOAYKT TPY.a,
€ciu 3aHATOo 29 enuHuL Tpyaa?

10.  ®upma miatut 200 ThIC. py6. B Mecsl 3a apenay obopyaoBanus u 100 TeiC. py0. 3apabOTHOM ILIaTHL.
HpI/I OTOM OHa HMCIIOJB3YECT TAKOC KOJIMYCCTBO Tpyda M KalluTajla, 4TO UX NPCACIbHBIC ITPOAYKTEI COOTBETCT-
BeHHO paBHEI 0,5 u 1. Mcmone3yet nmu grupma onTuMallbHOE codeTaHne (PaKTOPOB MPOHM3BOJICTBA C TOUKHU 3pe-
HUSI MAKCUMU3AIMH TPHOBLIN?

11. ®upma paboTaeT MO TEXHOJOTUH, XapAKTEPUIYIOMICHCS TPOU3BOCTBEHHOM (yHKImMeH . Bo ckombko
pa3 yBEITMYHUTCS BBITYCK MPOIYKITUH (PUPMOIA, eciii OHA B 4 pa3a yBEIMYHUT UCTIOIH30BaHHE 000MX PecypcoB?
12.  ®ynkuus obummx uzgepxkek pupmel umeet Bug TC=30Q — Q2. Drta pupma peanusyeT MPOLYKIHIO HA
pBIHKE COBEpIICHHON KOHKYpeHInH 110 1ieHe 90 py6. [loncuunTaiite, Kakyro oHa MOTy4aeT NPHOBLIb?

13.  Omnpenenure, KaKoit 00bEM JIydllle BBITYCKATh IPEIPUATHIO, TIPOJAOLIEMY TOBAp 110 IIEHE, PaBHOM 15
y. €., U UMEIIeMy CJeIYyIoNre 3aTpaThl Ha MPOM3BOACTBO M PEANTH3AlUI0 MPOJAYKIHU (CM. TaOIUILY).
Onpenenure MaKCUMaIbHYIO TPHOBLTE.

C 0 5 5 4 2 02 14 29 48 72 02 52

Q,=50-P Qo=2P-1

14.  Copoc Ha npOAyKIHMIO KOHKYPEHTHOM OTpacin , a TIPEIUI0KEHNE
T Y OJTHON (PUPMBI OTpaciIH BOCXOJISIINN y4acTOK KPUBOM mpenenbHbIX m3nepxkek MC = 3Q + 5, To npu ka-
KHX LIeHEe U 00beMe MPOU3BOACTBA prpMa OyAeT MaKCUMU3UPOBATH IPUOBLIL?

15.  ®upma mo npousBoOACTBY aBTOMOOHIIEH NPHOOpENa MPOKAT Y CTAIENIUTEHHON GupMbl Ha cymmy 1500
TBIC. JIOJUL., IOKPBIIIKK Y IIMHHOTO 3aBojia Ha cyMMy 600 TBIC. JIOJT., KOMIDIEKTYIOIUE Y PAa3IHYHBIX QUPM
Ha cymmy 1200 ThIc. 10JUI1., BRIIUIATHIIA 3apabOTHYIO miaty cBouM padounm B pazmepe 1000 TeIc. moiul., mo-
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tpatuna 300 ThIC. JOJIT., Ha 3aMEHY M3HOLICHHOTO 000pyJOBaHUs | Mpojaia u3roroiaenHsie 200 aBToMOOH-
neit Hmo 30 ThIC. OJUI. KaXJIbIA, TpU 3TOM NpuObUlh (GupMmbl coctaBwia 400 Teic. momwi. OnpenenuTh
BEJIMYMHY JO0ABICHHOW CTOMMOCTH aBTOMOOWIFHON (hDHPMEIL.

16.  Eciu B 5KOHOMHKE CTPaHbI pacHoyiaraeMblii JHYHBIA J0X0 cOCTaBisAeT 550 MIp/. I0JI., YACTHIE HH-
BecTUUU — 70 MIIpII. JOJUL., TOCY/IapCTBEHHBIE 3aKYIIKH TOBAPOB M YCIYT — 93 MIIp/. AOJUI., KOCBEHHBIE HAJIO-
TH — 22 MIpA. AOJIL., THYHBIE cOepexeHust — 13 Mupa. moit., amopruzanus — 48 MIpH. TOJUL., dKCTopT — 27
MJIPJI. AOJUL., UMIIOPT — 15 mMapa. gosut. Onpenenuts BBIL.

17. B pesynbrare pocTa COBOKYIHBIX pacxoaoB HoMuHanbHbI BBII crpanst B 2009 . cran pasen 5250
MIIpA. oiut., 1 Temmn u3meneHus: BBII mo cpaBrenuto ¢ 2008 r. cocraBun 5%. UsBectHo, uto B 2008 T. HOMU-
HaneHBIH BBII 011 paBen 4600 mupa. mgomn., a aedastop BBII — 1,15. Onpenenure a3y nukina u TeMn UH-
¢ustiam 2009 .

18.  Tlorenumansusiii BBII cocraBnser 500 mupa. mgom., pakruueckuii BBIT — 455 mapa. nom., a ¢paxkTu-
yeckuil ypoBeHb 0e3padotuisl — 10%. Korna daxruaeckuit BBIT cokparuics Ha 20%, ypoBeHb 6e3paboThIbI
BeIpoc Ha 9,1%. Onpenenute BennunHy koddduiuenta OykeHa U eCTECTBEHHBIH yPOBEHb 0€3pa0O0THIIBL.

19. Oynknus coepexxennit umeet Bua S = -50 + 0.1Y, aBTonomuble nHBecTUIMN | = 25. Kakum Oynet
PaBHOBECHBINM YPOBEHb HAIIMOHAIHLHOTO IIPOM3BOJICTBA U jox01a Y? a) Ha ocHOBe 3T0# yHKIIMU COCTaBbTE
¢yukiuo notpedsieHus. 0) [TosicHUTe B3aMMOCBS3b JBYX METOJIOB ONPEICICHHUS PABHOBECHS JIOTHYECCKH,
AHAIUTUYECKH U TpapuIecKu

20. O0beM TIpou3BOJICTBA B Iiexe B mporuioM Mecsie coctaBui 6500 T. Best mponsBeieHHas PO yKIHS
ObLTa IpoIaHa B TOM e MecsIe. Llex BBITycKaeT TOIBKO OJIUH BUJ TIPOAYKITHH.

Llena exnHUIBI BBITTyCKaeMO exoM mpoaykiwn coctapisieT 14 000 py6. CpenHecncodHass YHCIIeH-
HOCTHh Pa0OTHHKOB II€Xa 3a MPOIUIBIA Mecsll cocTaBmia 524 yemoeka. Ompenennure MpOU3BOIUTEIBHOCTD
Tpy/ia B JCHE)KHOM W HATYPATHbHOM BBIPOKCHHH.

21. CpenneronoBasi CTOUMOCTb OCHOBHBIX IIPOM3BOJICTBEHHBIX (oHIOB coctaBmia 1200 Teic. pyo. B
TOM 4YHCIIe 3[aHus U coopykeHust 337 Teic. py0., 000pyAoBaHHE U MalIMHBI 743 THIC. PYO., mpoune HOHIBI
120 trIc. py6. HopMma amopTH3aIinu COOTBETCTBEHHO OIpeesieHs! B 2,5%, 8% u 5%.

Paccuurtarh CTPyKTYypy OCHOBHBIX ITPOM3BOACTBEHHBIX (DOHIOB U T'OJIOBBIC aMOPTU3AIMOHHBIC OTYHC-
nenwst. [1o 3panusaM u npodnM (HOHIOM aMOPTU3ANUS HAYUCIIIIACH JIMHEHHBIM METOJIOM, a TI0 000y T0BAHUIO
Y MallliHaM METOJIOM YMEHbBIIIAEMOTo ocTaTka (K03 pHUIIMEeHT yCKOpEeHUs B3ATh PaBHEIM 2).

22. CxopocTh 000poTa 0OOPOTHBIX CPEJICTB COCTABIsET 6 00OPOTOB 3a roj, 00BEM pealn30BaHHON
MPOAYKIIMY NPEIPUSATHUS 3 TOJT COCTaBUI 8§54 THIC. Pyo.

OnpenenuTs CyMMY JCHEKHBIX CPEJICTB, HAXOSAIIMXCS B 000pOTe (PUPMEL.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

23. B pe3ynbTare peKOHCTPYKIMU HA MPEANPUATHH YBEIHYUTCS 00beM mpousBozacTa Ha 20% u co-
ctaBut 25600 en. PaccunTarh, Kak M3MEHUTCS C€OECTOMMOCTD €AMHUIIBI TPOAYKLUH, €CIIU 10 PEKOHCTPYKINU
oHa coctapisuia 1050 pyO., ycI0BHO-TIOCTOSIHHBIE PACXOAbI B C€0ECTOMMOCTH COCTaBILIIOT 60%.

24. PaccunTaTh YMCTYIO MPUOBLIb OpraHU3alMK, €CIIM LeHa pealli3alii eAUHUIBI MPOAYKIMU — 267 pyo., B T.4.
HJIC, obmias cymma 3atpar 3a mecsiy — 15000 py6. O6bem npousBojctea — 100 equHUI] PO TYKITHH.

25. Beipyuka OoT peanuzanuu Npoaykiwm cocraBwia 219 mmH. py6. [lomHas cebectommocts — 168

MIH. py0. Onpenenure peHTadeIbHOCTh PeaTn30BaHHOM MPOTYKIIHH

3anaHusl KaK 3aKPbITOM, TAK M OTKPBITOI TecTOBOH GopMBbI.

3ananue 1 (ykaxwuTe OZIVH BapUaHT OTBETA).
[MpenocTapmnsist oOUIECTBY 3HAHUS O CONUAITBHO-I)KOHOMUYECKOM IOBEJCHUH JIIOJCH U UX TPYIIl, SKOHOMHKA
BBINOJIHSIET byHKLHIO.

BapuaHTbl OTBETOB:

1) TeopeTrdeckyo

2) MPaKTHYECKYIO

3) METO/I0JIOTUYECKYTO

4) UIe0IOrHYECKYIO

3anmanue 2 (ykaxwuTe OJIVH BapUaHT OTBETA).
Ha panHux sTamax 3KOHOMHYECKOTO Pa3BUTHs OOIIECTBA, KOTAA YEIOBEK MOJIHOCTHIO 3aBHUCUT OT OKpYXaro-
el cpebl, IMEI MECTO TEXHOJOTMYECKHUI CIIOCO0 MPOM3BOJCTBA.

BapuaHTbI OTBETOB:

1) npucBauBaromMii

2) mpocToit

3) mpowusBoASAIIIHii

4) OCTOSIHHBII

3aganue 3 (ykaxwuTte OJIUH
Boublire Bcero ycioBusiM COBEPILIEHHOH KOHKYPEHIIUM COOTBETCTBYET PHIHOK ...

BapuaHTbl OTBETOB:

1) mimeHuIs!

2) cranu

3) ycIyT mapuKMaxepeKux

4) apTOoMOOHICH

BapHUaHT OTBeTa) .
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3ananue 4 (BBIOCpHTE HE MeHee JIByX BapHUaHTOB).
OCOOCHHOCTSIMH PBIHKA ¢ MOHOIIOJIMCTHUECKONH KOHKYPEHIIUEH SBIISIOTCS . . .
BapuaHTbl OTBETOB:
1) HamMure MHOYKECTBA MPOJIABLIOB U MOKYyIaTeeH
2) BIHMSHUE HAa YPOBCHb IICH B JIOBOJILHO Y3KUX paMKax
3) oTCyTCTBHE TOBAPOB-3aMEHHTEICH
4) HecoBepIlIeHHAs: HHPOPMHUPOBAHHOCTb MPOIABLIOB M MOKYIaTe el 00 yCIOBUIX PHIHKA
3ananue 5 (BBIOCpHTE HE MeHee JIBYX BapHaHTOB).
Ha rpaduxe mnokazama wmomens «AD-AS» (COBOKYIHBI CIpPOC — COBOKYIHOE IPEIJIOKECHHE).
Ecnu kpuBasi COBOKYIIHOTO CIIpOca MepeceKaeT KPUBYIO COBOKYITHOTO MPEIOKEHHS Ha TOPU30HTAIBHOM y4a-
CTKE, TO YBEITMYECHNE COBOKYITHOTO CIIPOCa ...
BapuaHTbI OTBETOB:
1) yBenu4uT peanbHblii 00bEM MPOM3BOICTBA
2) HE U3MEHHUT YPOBHSI IICH
3) He U3MEHHUT peabHOro 00bemMa MPOU3BOJICTBA
4) MOBBICHT LICHBI
3ananue 6 (BBIOCpHTE HE MeEHee JIBYX BapHaHTOB).
HWNuBecTunuy B 3amackl ...
BapuaHTbI OTBETOB:
1) ocylecTBISIOTCS € IENbI0 CrIaXHBaHUs KolieOaHHii 00bEMOB MPOW3BOJACTBA MPHU HEU3MEHHOM
o0Bpeme npojax
2) OCYIIECTBIISIOTCS B CBS3U C TEXHOJOTHYECKHMMHU OCOOCHHOCTSIMU MTPOM3BO/ICTBA
3) cBsi3aHbI ¢ pacxoaMH JIOMAIITHUX XO35HCTB Ha IPUOOPETECHUE IOMOB, KBApTUD
4) cBsi3aHBI C pacHIMPEHUEM MIPUMEHIEMOr0 OCHOBHOTO KaruTaia
Bnanets METOZIaMH W TpUEMaMHU Keiic-3aganusi, cocTosimue U3 ONUCAHUS CUTYAllMH M BOMPOCOB K Heii.

aHau3a 9KOHOMUYe-
CKUX SIBICHHH M IIpO-
LECCOB HAa YPOBHE 3KO-
HOMHKH B IIEJIOM W Ha
YpOBHE OTJIENIBHOTO
NPEANPUSITHUS;

MPAKTUYECKUMH  HAaBBI-

Keiic 1

B rocymapctBe ApneHus ypoBeHb MH(ISIMU 3a TOCIEAHHWE TPU ToJa COCTaBUI COOTBETCTBEHHO:
100 %, 130 % u mo uroram Tekyiero roaa — 150 %. PeanpHbIil ypoBeHb 00bEMa MMPOU3BOJICTBA 3a paccMart-
pUBaeMbIi MEPHOJ, CHU3WJICS B TSTh pa3 M CTAOMIM3MPOBAJIICS B 3TOW TOUKe. BenwmumHa rocynapcTBEHHOTO
JIOJITa Ha HAYaJo MOCIEAHEr0 B pacCMaTpuBaeMoM Tieprojie roja pasHa 200 arpaM, HOMUHAJIbHASL CTaBKa MPO-
LIEHTa o KOTOPOMY paBHa 35 %.
CocrosiHre OrOJIKETa XapaKTepH3yeTcsl TAKXKE TeM, YTO HOMHHAIBHBIE FOCYJApCTBEHHBIE PacXobl 0e3 mare-
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KaMH  HCIIOJIb30BaHUS
SKOHOMHYECKUX 3HAHUH
Ha JPYTUX JAHCIUTUIH-
HaxX, Ha 3aHATUAX B ay-
JUTOPHH U Ha MPaKTHKE;
Ha OCHOBaHWHU TEOPETH-
YECKUX 3HAHUU NpPUHU-
MaTh PEIICHUS Ha YPOB-
HE SKOHOMHUKH B IIEJIOM
Y Ha YPOBHE OTIEIHHOTO
MIPEPUSTHUS;
CaMOCTOSITEIBLHO TPUO0-
peTarb, ycBaWBaTh W
MIPUMEHATh AKOHOMHUYE-
CKHEe 3HaHug, Haoo-
JaTh, AHAIM3UPOBATH U
OOBSCHATh DSKOHOMHYC-
CKHE SIBIICHUS, COOBITHS,
CUTYyaIUH

xKel mo oOcmykuBaHuio 1oira Beipociun Ha 100% u mo uroram mocieaHero roja coctaBuwin 50 arpoB, HOMU-
HaJIbHBIE HAJIOTOBBIE MOCTYIICHUS! CHU3WIIMCH M COCTaBUJIM 3a Tocseanuit roq 80 arpos.

3ananue 1:

HomMuHanpHast BeTMUMHa canbJ0 rOCYJapCTBEHHOTO OO/KeTa JaHHOW CTpaHbI B TEKYIIEM IOy paBHA

arpos.

3ananue 2:

DKOHOMHYECKAs CUTYAIHs, CIIOKHBIIASACS B ApJCHUN, HA3bIBACTCH ...

1) crardasueit

2) crarHamuei

3) crramom

4) ecrecTBeHHOW MHDIAIMEH

3aganue 3:

B u3sMepeHnn UTOTOB 3KOHOMHYECKOW JEATEIHHOCTH 32 TOT WJIM MHOHW MEePHO]] BpEMEHH CYIIECTBYIOT
HOMHHAJBHBIE U PealTbHbIe CTOMMOCTHBIE BeTMUNHBI. K TIOCIeTHUM OTHOCATCH ...

YkaxuTe 0JUH BapUaHT OTBETA

1) ypoBens 6e3paboTuiibpl, TeMn HHGIALNY, 3HaueHHe K03 duumentsr OykeHa

2) ofimas BeJMYKMHA J0XO00B TOCYIapCTBEHHOTO OFO/KETa, BEJIMYMHA TPOIIEHTOB, HAYIIUX Ha 00CITy-
JKUBaHWE BHEIITHETO JI0JITa, M3MEHEHHEe 3apab0THOM IIaThl HAEMHBIX PAOOTHHKOB 0e3 ydeTa H3MEHEHHUS yPOB-
HS [IeH

3) IOXOJTIBI TOCYAAPCTBEHHOTO OFO/KETA OT TAMOXKEHHBIX IMOILINH, YINIAYMBA€MbIE TI0 BHEITHEMY J0JI-
Ty TIPOLIEHTEHI, BHIMJIATHI MATEPHHCKOTO KanmuTajia B OyryieM, Ha IepruoJ] TPEX JeT

4) o01ue pacxo/bl TOCYAaPCTBEHHOTO OFOJIKETA, MOCTYIUICHUSI OT YIUIaThl KOCBEHHBIX HAJIOIOB, W3-
MEHEHHE MTEHCUI U CONMAIBHBIX TOCOOUY OTHOCHTEIHHO MPOILIBIX MTEPHOIOB C YIETOM HHJEKCA MH(IAITUN

Keiic 2
Cmpoc u IIPEII0KEHHE Ha

Fp=50-0y  F=10+0;
YPaBHCHUSAMHU: 5 , e Pd— nena cmpoca, PS — 1iena mpemioxkenus, Qd —
00beM crpoca, Qs — 00beM npemIokKeHus. 1'ocy1apcTBO, UMEsT BO3MOXKHOCTD PETYJIHMPOBAHUS PHIHOYHOTO IIe-
HOOOpAa30BaHUs, PEIINJIO HMCIIOJIb30BaTh KOCBEHHBIM METOJ| PEryJIMPOBaHUS — BBECTH HAJOr B pasmepe 2
JIEH. €IMHUIIBI C KaXKI0W €IMHULIBI TPOJAHHOTO TOBapa.
3aoanue 1:

CUrapeCThl OITMCBIBAKOTCA
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[lomoGHOE BMEWIATENBbCTBO TOCYAApCTBA B TIPOLECC PHIHOYHOTO LEHOOOPa30BaHUSI IMpecienyeT
Uens ...

YKkaxxuTe OIH BapHaHT OTBETA

1) yBenu4eHus: Mpon3BOJICTBA U MOTPEOICHUS CUTAPET

2) CHW)KCHUS IIPOU3BOJICTBA U MOTPEOJICHUS CUTapeT

3) mogmepkaTh MOTPeOUTEICH cUrapeT

4) momnepxaTh MPOU3BOAUTEIIEH CUTApET

3aoanue 2:

[TomoOHOE BMEIIAaTENhCTBO TOCYIAPCTBA B PHIHOYHOE [IEHOOOpa30BaHKUE MPUBEAET K CABUTY KPUBOU

u PaBHOBECHOTO 00bEeMa MPOJIAK.

BriOepuTe He MeHEe IBYX BapUaHTOB

1) cokparmieHut0

2) mpemIoKeHHs BIIPaBO BHU3

3) yBEITMYCHHUIO

4) npenyoKeHHus BIEBO BBEPX

3ananue 3:

B pesynprare rocynapCTBEHHOTO BMEIIATENhCTBA B MPOIECC PHIHOYHOTO IIEHOOOpPa30BaHUS MyTEM
BBEJICHUS Hajiora Or0/pKET Oy/IeT MOMOJIHEH Ha CyMMY  JICH. CJIUHMII,

Keiic 3.
N3BecTHO, YTO B OOIIECTBEHHOM JKW3HUW DKOHOMHYECKHUE OTHOIICHHUS 3aHUMAOT 0coboe mecto, (GopMupys
CBOUM COJIEP>)KAaHUEM, B TOM YHUCIIE, TUIl S3KOHOMUYECKOH CUCTEMbl. DKOHOMHUKA KAaK XO3SIMCTBEHHAs EATEIb-
HOCTH OO0II[eCTBa UMEET CBOM MPUYMHBI U OCOOEHHOCTH, SBISIONINECS MTPEIMETOM U3yUeHUS MHOTHX YYECHBIX

Ha MIPOTSKEHUN MOCTIETHUX THICSUYENETHH.
3ananue 1 (yxaxwuTte OJIVH BapUaAHT OTBETA).
OCHOBHOM NPUYMHOIN BOSHUKHOBEHUS M PA3BUTHSI IKOHOMHUYECKHUX OTHOLIEHUM ABIAETCS OonpLieit

yacTu Onar, Ha3pIBaeMbIX SKOHOMUYECKUMH.
BapuaHTbl OTBETOB:
1) peaxoctb
2) HEOrPaHUYEHHOCTb
3) ucuepmaeMocThb
4) matepuanpHas popma
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3ananue 2 (BBIOCPHTE HE MeHee JIBYX BapUaHTOB).
[Tpumepamy SKOHOMHYECKUX OJIar, KOTOPbIE OTJIMYAIOTCS] CBOMCTBOM PEKOCTH, MOTYT CIYKHTb ...

BapuaHTbl OTBETOB:

1) necHble pecypchl

2) KOHIUIIUOHEP

3) CONHEYHBI CBET

4) Bo3ayx

3aganve 3 (ycTaHOBUTE COOTBETCTBHE MEXIy OOBEKTaMHU 3aJaHHMs ¥ BapUaHTaMH OTBETA).
VYcTaHOBHTE COOTBETCTBHE MEXIY HA3BAHUSMHU CTaJuii OOIIECTBEHHOTO IPOM3BOACTBA M MX COJCPKaHUEM.
1. IIpousBoacTso
2. Pacnpenenenue
3. [lotpebnenue

BapuaHTbl OTBETOB:

1) nporiecc co3aHust MOJIE3HOTO MPOIYKTA

2) ompe/eNieHUe I0JI KaXI0r0 YeJIOBEKa B IPOU3BEICHHOM MPOIYKTE

3) UCIOIB30BaHNE CO3IaHHBIX MATEPUATBbHBIX M yXOBHBIX OJar M YCIyT [UIS yJOBICTBOPEHHS 4YeI0-
BEUECKHX MOTpeOHOCTEN

4) niporrecc 0OMeHa OTHUX MPOAYKTOB Ha IPyTHE

Keiic 4

CpenHsas CTOUMOCTh  OCHOBHBIX CPEJCTB MPENNpPUATHS II0 TPyMIa B TEKYIIEM IOy cocTaBisiia (B
MJIH. py0.): 31aHus — 25, COOpyKeHHs — 5, MallluHEI 1 000pyAoBanue 50, B TOM YMCIIe YCTAHOBJICHHOE B Hada-
ne roma - 10.

Hopwma amopTtuzanmu 1y maccuBHOM 9acTu cocTaBnseT 5%, ansa akTuBHON — 15%. Meron amoptusa-
1y — muHerRHbId. st HoBoro. PaboTaromero 1 rog o0opymoBaHUs, TPUMEHSIETCS METOJT CYMMBI YHCIIC JIET.

UmncneHHOCTh padoTalouX Ha MPEINPUsITHU IPUBEJICHA B TA0JIUIIE:

Kareropus YucneHHOCTb, CpennemecsiuHasi 3apaOoTHasl IUiaTa,
Yel. pyo.
OcHoBHbIE paboune 50 25000
BcenomorarensHele  pa- 30 22000
Ooune
PykoBonuTenu 10 40000




CmpykmypH

blll DJIeMeHm

KoMnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

CrieuaanucThl 12 35000

Cayxauiue 2 20000

CTpaxoBbIe B3HOCY B T'OCYIapCTBEHHbIC BHECOIOMKETHBIC conraibubie Ghouasr — 30%.
TI'omosoit 06beM npomnsBoacTBa coctasisieT 1000000 exuaMIT TpoayKITMKA. Ha mpon3BOACTBO €UHHUITEI

NPOAYKIMU 3aTPAvY€HO CHIPbs, MATEPUAIOB B U DHEPTETUIECKUX PECYPCOB HA cyMMy 152 py0. mpoune 3aTparsl
— B CTPYKTYpe ce0ecToMMOcTH cocTaBisitoT 20%.

Bcs npoaykius Opl1a peanu3oBaHa 1o cpennei merne 250 py0. 3a equHUITY.
Paccuwnraiite pormooTIaqy, TPOU3BOAUTEIHHOCTh TPYAQ, CEOECTOMMOCTD €AMHUIIBI IPOAYKIINH, TTPH-

OBUTb MPEeNNpPUSATHS, KPUTHYESCKHUN BBIMYCK (HOJII YCIOBHO-TIOCTOSIHHBIX PacXoioB — 25%), peHTabelbHOCTh
HPOIYKIHH.

3HaTH

OCHOBHBIE METOABI HC-
cJIeJOBaHMH, HCITOJIb-
3yeMble JIISL  OICHKH
MIPOEKTOB;

SKOHOMHYECKOE COJIep-
JKaHWe, JTambl, aJro-
PUTMBI  pacyeToB JIs
MPeIBapUTENHHOTO TeX-
HHUKO-9KOHOMHYECKOTO
00OCHOBaHUS TPOEKTO

Ilepeuens mem 0na nodzomosku K 3auemy no oucyunaune «Ilpouzsoocmeennnliic. MeHedHcMeHN ).

1.

MeHe/KMEHT KaK TeopHs, MPAaKTHKa M HUCKycCcTBO ympasieHus. CymHocTs ymnpasieHus. OCoOCHHOCTH
praBHCH‘IeCKOﬁ ACATCIIBHOCTHU B YCJIOBUAX IMPOMBIIIJICHHOT'O IPOMU3BOACTBA. HpenMeT praBJ’IeH‘-ICCKOfI
JEATeITLHOCTH.

OOmas xapaKTepUCTUKa OPTaHU3AIMK M €€ PECYPCOB: JIIOAM, TEXHOJIOTHS, MaTepHaibl, KanuTaji, HHHOop-
Martus. [IpocThie u ciioxHbIe opranusaiui. @opManbHbie 1 HedopMalbHbIe opranu3aiuu. Kommepueckue
Y HEKOMMEPUYECKHE OpraHU3alH.

OOmmue acnekTsl B paboTe pyKOBOAUTENS: COJACpIKaHKE, pOJIH, QYHKIMHU yrpasieHus. MHpopMamoHHbIe,
MCKIIMYHOCTHBLIC POJIM PYKOBOJAUTEIIA, POJIU, CBA3AHHBIC C IPUHATUEM peHIeHHfI.

CTpyKTypa ¥ BHIBI IPOU3BOICTBEHHBIX MPOIECCOB. [IpOCThIe M CIOXKHBIE MTPOU3BOJICTBEHHBIE MPOIIECCHI.
«Y3KHue» mecrta IMPOU3BOJICTBECHHBIX ITPOLCCCOB U METOAbI UX YCTPAHCHUS. HpOI/I3BOJICTBeHHBIe IIOTOKH U
MIPUMCHCHHUE MCTO0B JIOTUCTHUKHU IS UX ONITUMHU3AlIHU.

OyHKIUS TUIAHUPOBAHUS. METO/Ibl 5KOHOMUYECKOTO TUIAHWPOBAHUS ¥ IPOTHO3UPOBAHMUS. AJIbTEPHATHBBI
u BI)I60p CTpaTeruuv, BOSMOKHOCTH HUCIIOJIE30BaHWA MaTPpHUIbI BocToHCcKOI T'pYIIIBL.

Opranuzanusi BHYTpU(PHUPMEHHOTO TUTAHWPOBAHUS HAa TPEANPHUATHH 4YepHOH Meramuryprun. OCHOBHEIE
3JIEMEHTHI U MPOLEAyphl OM3HEeC-TUTaHUpoBaHusl. Opranu3anus OI0KETUPOBAHUS Ha MIPEIIPUSITHU.
busnec-mmnan HWHBECTUIIMOHHOT'O MPOCKTA: CTPYKTYpa U MOPAJOK €ro COCTAaBJICHHA B YCIIOBUAX LIepHOI‘/’I MeE-
tamyprun. SWOT-ananus.

KamuTanoBnoxxeHus: Kak OCHOBHasi pa3HOBUAHOCTh MHBECTHLIMI B yCIOBUSX YepHOH MeTautypruu. IIpo-
CKTUPOBAHUEC KaInTaJIOBJIOKEHUI: HOBOE CTPOUTEIIBLCTBO, PACIHUPEHUEC, PEKOHCTPYKI WA, TEXHUUCCKOC I1C-
peBoopyxenne mpousBoactsa. TOO mpoekra.

[Ipou3BoaCTBEHHBIM
MEHE[KMEHT
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9. Kommepueckasi Ol[EHKa HHBECTHIMOHHBIX [IPOEKTOB B YUEPHON METAUTYPTUU B COOTBETCTBHU C METOJUKON
UNIDO. INoka3zarenu GUHAHCOBOH YCTOHYMBOCTH MPOEKTA: PEHTA0CIHHOCTh, 000PaYNBAEMOCTb, JTUKBUI-
HOCTb.

10. KomMepueckast OlleHKa HHBECTHI[MOHHBIX TIPOEKTOB B YEPHOI METAIUTYPrHH B COOTBETCTBHHU C METOIUKOM
UNIDO. Iloka3zatenu 3¢ (eKTHBHOCTH MPOEKTa: MEPHO OKYIIAEMOCTH WHBECTHUIINH, YHCThHIN TUCKOHTHPO-
BaHHBII JOXOM, BHYTPEHHISI HOpMa NPUOBUIN MIPOEKTA.

11. Opranwuzarms BHYTpH(DUPMEHHOTO IAHUPOBAHMUS B II€XaX YSPHOU METAILTYPIHHU: TEKYIIEE U ONIEPATUBHOE
wianuposanue. lponsBoacTeennas nporpamma. [lnansli-rpaduku: nmoonepanvoHHble rpaduKu, CKOIb3S-
LIME U IIOCTOSIHHO AeHcTBYIomue rpaduku. ucneTunpoBanue.

12. VcnoBus 6e3y0bITOYHOCTH METALTYPrHIECKOro IPOu3BoACTBA. [IpOM3BOICTBEHHAs TIPOrpaMMa U Tpaduk
0e3yopiTounocTr. Touka 6e3y0pIToOuHOCTH. METOIBI MapKMHATFHOTO aHaTN3a W OCHOBBI IPUHSATHS KpaT-
KOCPOYHBIX YIIPABJICHYECKUX PELICHUH 0 00beMaM NPOU3BOACTBA MPOLYKLIUH.

Ilposepounviit mecm:

1. OxoHomuueckas 3H(HEKTHBHOCTh MHBECTUIIMOHHOTO MTPOEKTA MPEATOaracT OleHKY:

a) 3(peKTUBHOCTH [UI OTHENBHBIX OTPACiIell SIKOHOMHUKH, (PMHAHCOBBIX HMPOMBILUICHHBIX IPYMIl, 00beIHHE-

HUU U XOJIJMHTOBBIX CTPYKTYD;

0) 2QPeKTUBHOCTH MPOEKTa ISl KKJOTO M3 YYACTHHUKOB (NMPEANPHUSTHII-yYaCTHUKOB, aKIIMOHEPOB, OaHKa,

JIM3UHIOBOM KOMITAaHUH U JIp.);

B) 9()()EeKTUBHOCTH y4acTHusi TOCyIapCcTBa B WHBECTULIMOHHOM IIPOEKTE C TOUYKH 3PEHHUS JOXOJ0B U PACXOIIOB

OI0JKETA;

r) 3¢ PEeKTHUBHOCTH NPOEKTA C MO3ULNHU BIMSHHUS HA SKOHOMHUKY PErHOHa.

2. BromxketHas 3 (HEeKTUBHOCTh MHBECTUIIMOHHOTO MIPOEKTA MPEIOoaracT OleHKY:

a) 3¢ PEKTUBHOCTH MPOEKTA C TIO3UINH BIUSIHUSI Ha 5KOHOMHUKY PErHOHA.

0) 2QPeKTUBHOCTH MPOEKTa ISl KOKIOrO M3 YYACTHUKOB (IPEANPHUATHII-yYaCTHUKOB, aKIMOHEPOB, OaHKa,
JM3UHIOBOM KOMITAHUH U JIp.);

B) 3QQEeKTUBHOCTH JIJIsl OTAEIBHBIX OTpaciell SKOHOMHUKH, (PUMHAHCOBBIX MPOMBIIIICHHBIX TPYMIL, 00beIuHe-
HUH ¥ XOJIMHTOBBIX CTPYKTYP;

) 3¢ $EKTUBHOCTH YYaCTHsI FOCYJapCTBa B MHBECTULIMOHHOM INPOEKTE C TOUYKH 3PEHHS JOXOA0B M PACXOAOB
Oromxera.

3. Kakue noka3zarenu H606XO,I[I/IMO paccunTaTthb AJid KOMMCp‘ieCKOﬁ OLICHKH 3(1)(1)6KTI/IBHOCTI/I IIPOCKTA:
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a) MPUTOK JICHSIKHBIX CPEJICTB;

0) caiplI0 pealbHBIX JICHET;

B) KO3((DHUIMEHT TUCKOHTUPOBAHHS,

T) IOTOK PEaJIbHBIX JICHET;

I[) CaJIbJ0 HAKOINVICHHBIX PCAJIbHBIX JCHET.

4. IIpUuTOKOM ACHEKHBIX CPEACTB OT UHBECTULMOHHON ACSITEIbHOCTH HA3bIBAIOT:

a) CpeJICTBA, MOJNyYCHHBIC OT pealn3alliy WK MPOAAKK OCHOBHBIX ()OHIOB HA TIOCJICHEM IIare MpoeKTa;

0) cyMMy MHBECTHUIINH, HEOOXOAUMYIO I MPHOOPETEHUSI OCHOBHOTO KaIluTalla U 00OPOTHBIX CPEJCTB, HEOO-
XOIMMBIX JUIS 3aITyCKa IPOU3BOACTBA;

B) HapalleHUe pe3yIbTaTOB CallbI0 PEabHBIX JCHET I10 IIaraM MpoeKTa;

T') BHIIJIATa MPOLEHTOB 10 OaHKOBCKOMY KPEAUTOBAHUIO.

5. UTO OTHOCHTCS K IPUTOKAM (OTTOKaM) AEHEXHBIX CPEICTB OT MHBECTULIMOHHON AEATEIbHOCTH:
a) MPOIICHTHI 110 IOJITOCPOYHBIM U KPATKOCPOUYHBIM KPEIUTaM;

0) KpaTKOCPOYHBIE KPEIIUTHI;

B) MOKYIIKa 1 MIPOAaxa 000pyAOBaHHUS;

T') MOKYTIKa 3eMJIH;

JT) TIoTaIlleHHe 3a/I0JDKEHHOCTH 10 KPEeIUTaM;

€) HeMaTepUaJIbHbIE AKTHBBI;

’K) aMOPTHU3AIINS;

3) MPUPOCT OOOPOTHOTO KamuTaia.

6. UTo OTHOCHUTCS K IIPUTOKAM (OTTOKaM) JIEHEKHBIX CPEJICTB OT ONEPaIMOHHON e TeNLHOCTH:
a) KpaTKOCPOYHBIE KPEAHUTHI, TOITOCPOTHBIC KPEIUTHL;

0) MPOLIEHTHI IO KPATKOCPOYHBIM H JIOJITOCPOYHBIM KPEIUTAM;

B) TIOKYIIKa U MPOJIaXka 000pyI0BaHUS;

T') IOCTOSTHHBIC U3ICPIKKU;

) TIOTAIICHHE 33/ I0JDKCHHOCTH TI0 KPeIuTaMm;

€) HeMaTepualbHBIC AKTHBHI;

’K) aMOPTHU3AIINS;

3) IpUPOCT OOOPOTHOTO KAITUTANA.
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7. YTO OTHOCHUTCS K IPUTOKaM (OTTOKaM) JCHEKHBIX CPEJICTB OT (PMHAHCOBOH JESITENHHOCTH:
a) KpaTKOCPOYHbIE KPEANTHI, JOJITOCPOUHBIC KPETUTHI;

0) IPOLIEHTHI 1O KPATKOCPOUYHBIM U JONTOCPOYHBIM KPEAUTaM;

B) MOKYIIKa ¥ MPojaxa 000pyA0BaHHUS;

T') IOCTOSIHHBIE U3/ICPKKH;

1) TIOTAIICHNE 3aJJ0JKEHHOCTH 10 KPEAUTaM;

€) HeMaTepuajbHbIC aKTHBHI;

JK) aMOPTHU3AITHS;

3) IPUPOCT OOOPOTHOTO KAIHTaJA.

8. TIoTOK peanbHbIX JIEHET ONPENENIeTCs KakK:

a) IPOM3BE/ICHHE NIPUTOKOB M OTTOKOB JICHEKHBIX CPEICTB OT MHBECTHIIMOHHOM M ONEPAIIMOHHOMN IEATENBHO-
CTH B K&XKIIOM TIEPUO/IE OCYLIECTBIIEHHUS IPOEKTA;

0) pa3HOCTH MEXJIy TIPUTOKOM M OTTOKOM JIEHEKHBIX CPECTB OT MHBECTHIIMOHHOM, ONEPallMOHHON M (PUHAH-
COBOIf IEATENBHOCTH B K&XKJIOM TIEPUOJIE OCYIIECTBIEHHS POEKTA;

B) Pa3HOCTh MEXJLy IPUTOKOM M OTTOKOM JIEHEXHBIX CPEJICTB OT ONEPAIMOHHON U (PMHAHCOBOM JIEATENBLHOCTH
B KaKJIOM TIEPUOJIE OCYILECTBIIEHHS POEKTA;

T') CBOM BapuaHT OTBETA.

9. K 0OCHOBHBIM BHYTPEHHMM (hAKTOPaM, BIMSIONIMM Ha MHBECTULMOHHYIO JEITENHHOCTh, MOYXKHO OTHECTH:

a) Pasmepsl (MacmTaObl) OpraHu3anyuy

b) Crenens GpunancoBoOl YCTOWYMBOCTH TIPEIPUSATHS

C) AMOpPTH3aUMOHHAs, MHBECTHIIMOHHAS U HAYYHO-TEXHMYECKAS TTOUTHKA

d) Opranmsanuonnas npasoBas popma IpeaIPUATHS

e) lleHoBas cTpaTerus opraHu3alyuy

f) Opranusanus Tpysa u npou3BOACTBA Ha NPEANPUATHH -

10 ViHBECTHIIMK B PACIIMPERUH JEHCTBYFOILETO IPOU3BOICTBA MPEJTIONArak0T:

a) paclUIMpEHKE 3aKyIKH ChIPbS U MATEPHAIOB Y TPaULMOHHbIX TOCTABIIUKOB;

0) 1OYKOMILIEKTOBaHME IITaTa pAOOTHUKOB,;

B) BHECEHHE KOHCTPYKTUBHBIX U3MEHEHHIH B TIPOLYKIIHIO;

I) pa3BUTHE B paMKax ()MPMBI IPOU3BOJICTBA, PA3IMYAIOLIMXCS BUIOM IPOIYKIIUH.
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YmMmeTh MPUMEHSTh 3KoHOMUYe- | Ilpakmuueckue 3a0anus

CKHE 3HAHMS MPH MO0~
TOBKE TEXHUKO-
SKOHOMHYECKOTO 000cC-
HOBAaHUA HpOCKTOB

1. OHpeI{CHI/ITL HCJ’IGCOO6pa3HOCTb BJIOXKCHUA CPCACTB B OpI‘aHHSyCMLIfI 6I/I3HCC-Hp06KT Ipu 3aJaHHOM CpPOKE

okymaeMocTd. McxonHsie qaHHbIe:

Hamvenoranue noxazaTens Bemauna
1. MupecTHnMy, THIC. J.2. 3100
2. IoxoOel OT MpOJasEl IPOIVEIIME, TEIC. 1.2
liirozg 1200
2-#itozg 1300
3-Hron 1900
ddirog 2000
3. Ctaeka npouenTa 110 OAaHKOBCKHM KPETHTAM:
1 rog 7
2 ron 10
3-dirog 11
44 rog 15
4. HWugexc pocta nen, xo3ddHIHEHT:
l-#irozg 14
2-Hron 1.5
3-Hron 1.6
diirog 1.7
5. Cpox oKvVIIaeMOCTH, JIET 4

2. OnpenenuTs CPOKH OKYNAEMOCTH NMPOCTON U AucKoHTHUpoBaHHbIN, Y/IJI, ecmu Il ot peanuzanuu mpoekra
yBennuuBaroTcs Ha 5% exeronno. Hamor Ha mpubsis — 20%. Coenats BBIBOABI 00 SKOHOMHUYECKON IIENIECO-

00pa3HOCTHU peaju3aliyi HHBECTULIMOHHOIO IIPOEKTA 110 MOJIEPHU3AIMY 000PYAOBaHHUS.

[Toxazarenn Jlo MonepHM3anun ITocie MmogepHHU3aLIUU
BrIpyuka oT npopax 1000 1500
Wsnepxku, B T.4. 500 600
-TIepEeMEHHbIE 200 250
-IIOCTOSIHHBIE, B T.4. 300 350
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- - aMOpTU3AIHUS 150 170
CraBka nuckonra (%) 12 10
HNusectnnuun - 3000
CpoKk  SKOHOMHYECKOW  KH3HHU 7
MpOeKTa (JIeT)
No 3
[MpeanpusiTue paccMaTpuBaeT ABa albTEPHATUBHBIX HHBECTUIIMOHHBIX MpoekTa. Cpok ux peanuzanuu 4 roxa.
Wus. 3atpatsr coctasistor 100000 p. O6mras cymma YJIIT 150000 p mo kaxmaomy mpoekty. [loTok uHB. 3aTpar
0 TOJIaM pacIpeeNIeTCs CIeAYIONIM 00pa3oM:
— 1 mpoexT TpedyeT equHOBpeMeHHBIX MHBecTHIHN B cymme 100000 p.
— 2 mpoekT TpedyeT nepBoHavdanbHbx HHBecTHIHH 50000 p 1 50000 p B epBbIii To.
Y/IIT mo oboum mpoekTam popMmupyeTcsi, HauMHasi CO BTOPOTO T'oJla paBHOMEPHO IO TOJaM B T€YEHHE CPOKa
peanmzanuu. CraBka nuckoHTa o mpoekram 10%. Tpebyercs paccuurars YJIJ] mo mpoekram u chopmynpo-
BaTh BBIBOJIBI.
Bnagets HaBBIKAMHU KOMILJIEKCHO-

ro nojaxoja Ipu MOAro-

TOBKEC TCXHHUKO-
SKOHOMHYECKOr0 000C-
HOBaHUs IIPOCKTOB,

YUYUTBIBAIOOIETO TEXHH-
YecKHe, IKOHOMHUYECKUE
U COIMAJbHBIC MOCIE/I-
CTBHUS,

crocobaMu  AEMOHCTpa-
MM YMCHUS aHaJIHM3HU-
pOBaTh CUTYyaLUIO;
HaBBIKAMU U METOJIHMKa-
MU O00OOIIEHUST pPe3ylib-
TaTOB PCUICHHA, OKCIIC-
PUMEHTAIbHOU Jest-

3aoanua na pewenue 3a0ay u3 npoheccuonanbHoil 001acmu, KOMNIEKCHbLE 3A0AHUA

Nel Ipoayxkuus npennpustus N monbs3yercs OOJBIIMM CIPOCOM M 3TO Jae€T BO3MOXHOCTh PYKOBOJICTBY pac-
CMaTpHUBaTh MPOEKT YBEITHMUCHHS TPOU3BOUTEIBHOCTH TPEATIPUATHS 32 CUET BBITyCKa HOBOW MPOJYKIIMU yXKe
yepe3 mecsl. C 3TOH Lenbio He0OX0UMO CIIeayIoNIee:

1. JlomoHUTENBHBIE 3aTPaThl HA IPUOOPETEHUE JTMHUU CTOUMOCTBIO = 425 ThIC. TOJLI.

2. YBenuueHne 000pOTHOTO Kanuraia Ha 94 ThIC. JTOJII.

3. YBenuueHue 3KCIUTyaTallMOHHbIX 3aTpaT:

a) pacxoApl Ha OIUIATy TPyJa MepcoHaia B MepBbli rog = 116 TeIC. A0JUI. ¥ B AanbHEWIIEM OyayT yBEJIUYH-
BaTbcs Ha 10 THIC. JJOJUI. €XKETOIHO;

0) npuoOpeTeHne UCXOAHOTO CHIPhS AJIS IOTIOJHUTEIBHOTO BhIlTycka = 137 ThIC. HOJUI. ¥ B JanbHeWeM Oy 1yt
YBEITMYMBATHCS 1O 3 THIC. AOJIJI. HA KAXKAYIO 1 ThIC. IOTIOJHUTENBHON NPOIYKIINH;

B) APYyTHUE OTIOTHUTEIbHBIE €KETOAHbIE 3aTpaThl cOCTaBAT 40 ThIC. IO

4. O6beM peanu3aIiil HOBOH MIPOYKITUH TI0 TOJIaM COCTABUT (THIC. IIIT.):
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TENBHOCTH;

crroco0amMu  OICHUBAHUS
3HAYUMOCTH H IIPAKTH-
YeCKOM MIPUTOTHOCTH
MOJIyYEHHBIX Pe3yJbTa-
TOB;

BO3MOXKHOCTBIO  MEX-
JUCIMILTMHAPHOTO TIPH-
MEHEHNS,

OCHOBHBEIMH METOLaMU
peleHus 3a1a4d B obac-
TH  MHBECTUIMOHHOIO
MEHEIHKMEHTA;
po(ecCHOHATBHBIM
SI3BIKOM NpeIMETHOM
o01acTH 3HaHUS

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

5. Llena peanuzauuu npoaykuuu B 1-i rog 30 moiur. 3a enuHUIy U OyIeT €XKErOAHO yBelInyuBaThcs Ha 1,5
JIOJLI.

6. AMopTH3aIus IPOU3BOINUTCSI PABHBIMH JIOJSIMA B TEYEHHE BCETO CPOKa CIykObI o0opynoBanus. Yepes 7
JIET PBIHOYHAS CTOUMOCTB 000PYIOBaHUS COCTaBUT 14% OT ero nmepBoHAYaILHONW CTOUMOCTH.

7. 3aTpatrhbl Ha JTUKBUAALMIO Yepe3 7 jeT cocTaBAT 10% OT phIHOYHON CTOMMOCTH 000PYIOBaHUS.

8. Iy npuoOpeTeHus: 000pyI0BaHUs HEOOXOIUMO B3ATh J0JITOCPOUHBIN KPEIUT, PAaBHBIH CTOUMOCTH 000pY-
noBaHus, noj 13% romoBeIX CpokoM Ha 5 sieT. Bo3BpaT OCHOBHOW CyMMBI OCYILIECTBIIECTCA, HAUYMHAS CO BTO-
poro roja (TaTexu B KOHIIE I'0J1a) paBHBIMHU TUIaTEKaMHU.

9. Hopma noxoza Ha kanuran 30%. Hanor Ha nmpuosuis 20%. CtaBka nporenTa (i) paBHa 21% u paccunThiBa-
eTcs 1mo Gpopmye:
i=a+b+c,
r7ie @ — pa3Mep BaJIIOTHOTO JETIO3UTA;

b — ypoBeHb pricka TaHHOTO MPOEKTA;
C — ypOBeHb HH(MISAINH HA BATFOTHOM PHIHKE.

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

10. B xadecTBe mpoBepseMBIX Ha PUCK (PAKTOPOB BEIOMPAIOTCSL:

a) JOTIOJTHUTENIFHOE YBEJIMYEeHHE 0a30BbIX 00bEMOB NPOAYKINHU Ha 1% eXeroaHo, Ha4YMHask CO BTOPOTO roAa;
0) yBelMUYeHUE POESKTUPYEMOT0o ypoBHS HHGIIsIIMU 110 12%;

B) POCT BEITMYMHBI JOTIOJIHUTENFHBIX €KEroOAHbIX 3aTpat Ha 40 ThIC. A0

Onpenenurp:

1. Huctyro TUKBUAAMOHHYIO CTOUMOCTE 000pYIOBaHUSI.

2. 3¢ deKT OT MHBECTUIIMOHHOM, OTIepallMOHHON 1 (PUHAHCOBOW JESTEIILHOCTH.

3. IloTOK peanbHBIX JACHET.
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4. Canpa0 peallbHBIX JICHET.

5. Canbao HaKOTUICHHBIX pealbHBIX JACHET.

6. OcHOBHEIE TIOKa3aTenH 3QPEKTUBHOCTH IIPOCKTA:

a) YUCTBIN TPUBEACHHBIN JJOXO/I;

0) MHICKC IOXOHOCTH;

B) BHYTPEHHIOIO HOPMY JOXOAHOCTH.

7. CrenaTh BBIBOABI O BO3MOXKHOCTH PEaTM3aluy NPOEKTa U pa3padoTaTh NPEAIOKEHUS M0 MOBBILICHUIO €ro
3¢ HeKTUBHOCTH.

No 2

Tpebyercsi oneHUTH APGHEKTUBHOCTh WHBECTHUIIMOHHOTO TMpoekTa. PaccumTarh mokaszarenu 3(pQeKTHBHOCTH
WHBECTUIIMOHHOTO npoekTa (nHaekc peatadensHocTH Pl, NPV, IRR, DPP), cnenats BIBOJ O 1esiecooOpa3Ho-
CTH €ro peaju3alud. AKIMOHEPHOE OOIIECTBO paccMaTpUBAEcT BO3MOXKHOCTH MPHOOPETEHUS] TEXHOJIOTHYE-
CKOM JIMHUM I10 IPOU3BOACTBY MPOAYKIMH B KPEIAUT. Y CJIOBUS JOTOBOPA KpEANTa:

CTOMMOCTbH IIPUOOPETAEMOT0 UMYIIECTBA COCTABISACT 15 MIH pyo

CPOK TIOJIE3HOTO UCTIONIL30BaHMUS 000PYIOBAHUS 5 JIeT

cpok noroBopa 3 roja, miata 16% romoBeIx

aMOPTHU3aIHs HAYMCIISAETCSI TMHEHHBIM CIIOCOO0M

pasmep craBku HAC 18%, Hanor Ha npuObUIE 20%

craBka pedunancupoBanus LIb PD 8 %

ITocne 3amycka B 3KCIUTyaTauuio 0OOPYAOBaHMSA BHIPYYKa OT peaju3alydy NPOIYKUUHU (C HAC) COCTABISIET
19500 Thic.py0. /TOM., @ TEKYIIKE 3aTpaThl 0€3 yueTa IiaThl 0 KpeauTy- 4,5 MiIH. py0./To.

B Tabnuiie npuBeeHbI JaHHBIE OLEHKH JJOXOHOCTH KanuTala Jyis JaHHOH KOMIIaHUU:

VVVYVYVY

Bun kammrana CronmocTs KanuTana, % Jons B o0mielt cymme Kanmra-
na, %
BaHKOBCKMI KpEAUT 20 0,3
CpejicTBa 4aCTHOTO MHBECTOPA 18 0,3
CoOCTBEHHBIE CPEJICTBA 23 0,4

Ne 3

B pesynbpraTe mpoBeneHHBIX OPraHU3allMOHHO-TEXHIYECKUX MEPOIIPHUIATHN B IIeXe
1. sarparhl Ha TOIUTUBO CHU3ATCS Ha 5%.
2. Tr0/10BOM 00BEM MPOM3BOJICTBA YBENUUHTCS HA 15%.

I"omoBOI 00BEM MPOM3BOACTBA 10 PEKOHCTPYKITUH - 2,5 MITH. T.
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Onpeaenurs:

1. nonnyro ceGecToMMOCTh 1 T MPOLYKIUH 10 PEKOHCTPYKIIUH;

2. TONHYI0 ce0eCTOUMOCTH | T TIPOIYKIIMH ITOCIIE PEKOHCTPYKITHH;
3. T00BOI SKOHOMUYECKHUI 3)(DEKT OT N3MEHEHHS CEOECTOMMOCTH.

10 PEKOHCTPYKIMH nocJjie peKOHCTPYKIIMH noJist
HaumeHoBaHmue crareii KOJI- neHa, CyMMa, | K0JI-BO, | IleHa, cymMma, | IOCT.
BO, T pyO./en. | pyo. T pyo./en. | pyo. pacx.
(@)
I. 3amano B MPOM3BOACTBO: -
ChIpbe U OCHOBHBIE MaTEpHAIBI 1,164 | 4786,0 1,164 4786,0
Hmozo 3a0ano - - -
I1. OTxozp! 1 OTEpH (-) 0,164 568,17 0,164 568,17 -
Hmozo 3a0ano (-) omxoovt u no-| 1.000 - 1,000 - -
mepu
III. Pacxonp! o nepeneny -
3.1 Jlo6aBouHBIE MaTepHaIBI - - 27,3 - -
3.2 TOIUIMBO TEXHOJIOTUYECKOE - - 44,63 - -
3.3 DHepreTuuecKue 3aTpaThl - - 143, 56 - -
3.4 ®@oHp omIaTH TPy - - 112,71 - 0,7
3.5 Exuublil conraabpHbIA HAIOT - - 29,31 - 0,7
3.6 CmeHHOE 000py/I0BaHKE - - 68,91 - 1,0
3.7 Tekymumii peMOHT H COJIEpPIKaHUE - - - 0,8
OCHOBHBIX CPEJICTB 776,27
3.8 PaboTa TpaHCTIOPTHBIX IIEXOB - - 53,67 - -
3.9 Amoptuzanus - - 119,82 - 1,0
Hmozo pacxodoe no nepedeny - - -
4. OOmIenpOU3BOJICTBEHHBIE PacXo- - - 62,45 -
JTbI
5. KommMmepueckue pacxoap 246,13
HUroro monnas cebecrom-
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| mocrs | | | | | | | |
Ne 4
I'-z C. — Mono/10#1 1 aMOUIIMO3HBIA PYKOBOJNUTENH, COBCEM HEJABHO HAa3HAYCHHBIN HA TOIKHOCTH (PMHAHCOBO-
ro aupekropa «CMeracy, HeOOIBIIONH KOMITAaHWN, UMEIOIIe KOTHPOBKY Ha (oHI0BOI Oupxke. C. paccMarpu-
BAaeT 3TO Ha3HAUYEHHE KaK BPEMEHHOE, KOTOpOe MO3BOJIUT eMy HaOpaTh OIMBIT, a MOTOM MEepelTH B OoJiee KpyIi-
HYIO opranu3aiuio. Ero Hamepenne — nepeiTé B APYrylo KOMIaHUIO Yepe3 3 roja, 4ToObl Ha TOT MOMEHT aK-
iy KoMnanuu «CMeTacy BBICOKO KOTHpOBaINCH. Benencteue 3toro, C. 0COOEHHO BOJHYET, YTOOBI OTYETHAS
npUOBLIb KOMITAHHK K 3TOMY TpeTbeMy (M MOCIeqHEMY il Hero) TOAy CTaja Kak MOXKHO 0Oojiee BBICOKOM.
Komnanust «Cmerac» HemaBuo mobmamzosaia $300.000 ¢ moMOIIBIO BBITYCKA AKIMH C JIBIOTHBIM pa3Mellie-
HHEM, U AUPEKTOpPa PACCMaTPUBAIOT TPH BapHaHTa UCIIOIb30BAHUS 3TUX JICHET. PaccmaTpuBaroTcsi TpU NpoeK-
ta (A, b u B), ams kaxa0ro u3 KOTOPBIX MOTpeOyeTcss HEMEUICHHasl 3aKyIlKa o0OpyIOBaHHsS Ha CyMMY
$350.00. M0OKHO OCYLIECTBUTH TOJBKO OAWH MPOEKT, ¥ O0OPYJOBAHHE MO KAXKIOMY MPOEKTY MPOCTYKHT
TOJIBKO B TEUCHHE MPEIHA3HAYCHHOIO eMy CPOKa, 6e3 ocTaTouHOM crouMocTd. C. OTAAaeT NpeANnoYTeHre Mpo-
eKTy B, B cBs3u c ero MakcuMalbHOW MPHUOBLIBIO B TeUEHHE TPeThero roaa. OQHAKO, OH HE XOYeT OOBSICHAThH
peaNbHBIX MPUYMH TOTO, IIOYEMY OH OTAAET MPEANOYTEeHHE MPOEKTy B, u ,103TOMY, B CBOEM OTYETE OH PEKO-
MEHIOBaJ MpeJICeIaTei0 MpoeKT B m3-3a camoii Bbicokoil BHyTpeHHel ctaBku noxona (IRR). IlpuBomurcs
UTOroBasi TAaOJIHIA U3 €ro OTYETA.

[Ipoekt  YUuCThHIN MOTOK JEHEKHBIX CPEJICTB IRR

o roaam ($ Teic.)

A (350) 100110104112 138 160 180 27,5

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

B (350) 200 150 240 40 33,0

[Mpencenarenb KOMIaHWU MPUBBIK K TOMY, YTOOBI MIPOEKTHI PACCMATPHUBAINCH C TOUYKH 3PEHHS CPOKa HX

OKYIIaeMOCTHU M YUETHOW CTaBKH JOXOJHOCTH KallUTaJOBIOXEHUH, H, COOTBETCTBEHHO, Y HEr0 BO3HUKAIOT IO-
no3penunst oTHocuTenbHO IRR kak MeTona oTO0Opa WHBECTHIIMOHHBIX TTPOEKTOB. B CBA3M ¢ 3TMM mpencenareis
TIOITPOCHII TTOITOTOBUTH He3aBUCHMBIN oTdeT. CTtonMocTh Kanurana - 20%, obopynoBaHue aMOPTU3UPYETCS IO
npsMonrHeHHOMY Metony. Heobxoaumo:
a) HAWTH CPOK OKYIAeMOCTH WHBECTHIMI IS KaXKI0To poekTa (5 6ayuioB)
0) naiitu ARR 1151 Kaxkoro npoekra. (5 6amioB)
(Utoro: 10 6amioB)

3HaTL

CpenctBa W METOHBI
CTUMYJIMPOBAaHUs COBITA

TeopemuquKue 60NpOCHL.
1. IToHsITHE M YKOHOMHYECKOE COJACPIKAHUC PC3YJILTATOB Hay‘{HOﬁ )4 Hay‘lHO-TeXHH‘lGCKOﬁ JACATCIIBHOCTH.

[IponBmxenue Hayy-
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npoaykuuud.  Cuctemy | 2. DKOHOMHYECKHUE MTOKA3aTENN, XapaKTEPU3YIOLINe HAYYHYIO JeSTEIbHOCTb. HOM IPOLYKLUU
¢uHancupoBaHusi WHHO- | 3. Knaccudukanus HaydHO-TEXHHYECKON MPOAYKIIUH MO IKOHOMUYECKUM KPUTEPHSIM.
BallMOHHON AeATeNbHO- | 4. VicTouHNKN ()MHAHCHPOBAaHMUS NHHOBAILIMOHHBIX IIPOEKTOB.
ctu. [Ipuniunel, popmst | 5. @opmbl prHAHCHPOBAHKS HHHOBALIMOHHON JEATEIBHOCTH.
U MeToabl (uHaHCHPO- | 6. DOPMEBI roCcyIapCTBEHHOW MOANEPKKHA HHHOBAITUOHHOH JISSTEIHbHOCTH.
BAaHUS Hay4dHO- | 7. HeTpaauioHHbIEe MEPBI FOCYJaPCTBEHHOUN MOAECPKKU.
TEXHUYECKOH  MIPOAYK-
IIUH.
YnMmeTs AHaTU3UPOBATh PHIHOK | [Ipakmuueckue 3a0aHus:
Hay4YHO-TEXHUYECKON IloaroroBka NOKIaIOB-IPE3CHTALMN Ha MPEATIOKEHHBIE I CAMOCTOSATENIBHBIE TEMaTHKH:
npoaykuuu. Beinensars | 1) [lonaTue Hay4HOH AESTEIbHOCTH, OKA3aTENIN €€ XapaKTePU3YIOIUe, HCTOUHUKH (prHAHCUPOBAHMUS.
0COOCHHOCTH  TpoJBU- | 2) IIpoOaemsl aHamu3a pbIHKA HAYYHO-TEXHUYECKONW MPOAYKLINH.
XKeHusi ToBapa W MyTH | 3) HaydHo-TexHMUYecKast MpOAYKIUs KaK TOBap 0COOOTO poja.
ero coBepuieHcTBoBaHu | 4) [Iponecc mpou3BOACTBa, peanu3aluy U NCIOJIb30BaHNs HAYYHO-TEXHUYECKON MPOIYKLIUH.
B ycnoBusix Poccuiicko- | 5) Knaccudukanus HayqHO-TEXHUUECKON TPOYKIIUH 110 SKOHOMHUYECKHM KPHTEPHUSIM.
ro peIHKAa Hay4yHOU Mpo- | 6) OpraHusanys 1 INIaHuPOBaHUE MTPOIBHKEHNS TOBAapa U MyTH €ro COBEPILIEHCTBOBAHUSI.
TYKIIHH. 7) CpeactBa 1 METOIBI CTUMYJIUPOBAHUS COBITA IPOAYKLHH.
8) IIpuniunsl, GopMbl M METOABI (PUHAHCHPOBAHMS HAYYHO-TEXHUUYECKON MPOIYKLIUH.
9) Ucrounnku (pMHAHCUPOBAHUS HAYYHOH, HAYYHO-TEXHUYECKON N MHHOBAIIMOHHOH JIeSTEITLHOCTH.
10) ®opMbI rocy1apCTBEHHOM MOAIEPKKH MHHOBAIIMOHHOM JiesiTelbHOCTH B Poccum.
11) I[Ipon3BoaCTBEHHBIH MPOLIECC M OCHOBHBIE MPUHIMIIBI €I0 OPraHU3aLHH.
12) Iopsiiok 1 0COOCHHOCTH BBITIOJHEHHS HAyYHO-UCCIICIOBATEILCKUX PA0OT 10 MOCYIapCTBEHHBIM KOHTPAK-
Tam.
Bnaners MerogamMu CTUMYJIUPO-

BaHUs COBITA TPOAYK-
muu. Cnocobamu  olle-
HUBAHMUS 3HAYMMOCTH U
NPaKTUYECKONH MPUTO-
HOCTH HWHHOBAIMOHHOM
TIPOTYKITHAH.

Teopueckue 3a0anus.

1. Pa3paboTka xoHIeNUU (METOJUKH) CTUMYJIMPOBaHUs CObITa KOHKPETHOW HAYYHO-TEXHUYECKOW MPOIYK-
M.

2. Pa3paboTka KoHIeNnuuHu (METOMKH) OLIEHUBAHUS 3HAYMMOCTH M MPAKTUYECKOW MPUTOJAHOCTH KOHKPETHOH
WHHOBAIIMOHHOMN MPOTyKITHH.

OK-3 - ctocoOHOCTHIO K KOMMYHHUKAIIMH B YCTHON U MUCBMEHHOUN (popMax Ha PYCCKOM M MHOCTPAHHOM SI3bIKaX IS PEIIeHUs 3a7a4 MEKINIYHOCTHOTO U MEXK-
KYJbTYPHOT'O B3aUMOJAECHCTBUS
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3Harth 0a30BbIE  JICKCHUECKHUE

igﬁ:ﬁufl;n;;?;z}:;gx Use the phrases to write your own autobiography.

J3BIKe: 1 My nameis ... I.arn ... years old. [ was born.on ...in ... 2 We have ... people in our famil_y. Ilive With .3

62130BI;I€ FpaMmaTHie- My father’s name is ... He is ... years old. He is a.. and he works ... 4 My mother’s name is ... She is ...

CKHE KOHCTpYKIWH, Xa- years old. She is a ... 5 [ have a (younger / elder sister / brother). He / Sheisa ... 6 We live ina ... The_rre are

> “"_|...rooms in our flat: ... ... ... and a ... We have all modern convenience: ... ... ... ... 7 T have my duties about

Ea;(;EE;ZI;Hé[gﬂ ez;THOH the house. I must ... I always help my ... about the house. 8 I finished school number ... My favourite subjects

J'II/IHFBOCTpaHOBFG))L[‘Ie’— gt school were ... anq Now I’m a...91like reading. I like to reagl ...and I glso like to read... 10 I like to

CKHE W COLHOKYIHTYD- listen to mpdern music. I like to listen to ... My favourite composer is... 111 hke. to watch TV.

bl 0COBOHHOCTH My favour!te programmes are ... 12 Now I’m a student of ... We have many subjects at ...

My favourite subjects are...

CTpaH, U3y4yaeMoro s3bl-

Ka
Ymethb YUTaTh W U3BIICKATH HH-

bopmawtio w3 ananu- Put the words in the proper order in the sentences lusually / at 10 o'clock / out of the garage / in the morning

1; ;3;1;1;1;1)4 HHOTSBIHBIX |/ drives / his bike / Fred HMuoctpaHHbIi A3bIK

’ 2a shower / after dinner / often / Mrs Lewis / takes

AICHaTL,  KpaTkue  c00d- 3a parking place / near the library / we / find / seldom

ﬁaef;ﬁcmgpﬁqufﬁf? 4to/ 1/ on/a/ night-club/ sc_)metimes_/ Saturdays / go

odopwaTs  HH (bOpMa’_ 5f|y_/ my parents / to Aus_trallg / sometimes /1/inwinter / and

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

I B BUJC ITUCbMCEHHO-

IO TeKCTa
Bnanets HaBbIKAMM yCTHOM U

MUCBMEHHOM peyd Ha
HWHOCTPAHHOM SA3BIKE,
OCHOBHBIMH BUIaMHN
yreHus  (M3ydaroliee,
MOUCKOBOE M TPOCMOT-
poBoe);

npuémamu nepesoa
aIalITUPOBAaHHBIX  MHO-

Answer the following questions:

What was George Stephenson?

Where and when was George Stephenson born?
When was the first public railway opened?

How many children had George Stephenson?
Where was a monument to father and son erected?



http://newlms.magtu.ru/mod/glossary/showentry.php?eid=65938&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79457&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79457&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/assign/view.php?id=385931
http://newlms.magtu.ru/mod/assign/view.php?id=385931
http://newlms.magtu.ru/mod/assign/view.php?id=385931
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=65493&displayformat=dictionary
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SI3BIYHBIX TEKCTOB;
HOpPMaMU PEUYeBOT0 ITH-
KeTa.
3HaTh CTPYKTYpy H coaepxa- | Illepeuens meopemuueckux 60npocos K 3auemy:

HHE  MEXKYJIbTYPHOTO
B3aMMO/ICUCTBUS;

CyTh IIEHHOCTHO-
CMBICJIOBBIX OTHOIIICHHI
B MCKJIUYHOCTHOM KOM-
MYHUKAIIHH;
MaTepUANbHYIO U Iy-
XOBHYIO POJIb KYJIBTYPBI
B Ppa3BUTHH COBPEMECH-
HOT'0 O0IIeCTBa;
JIBIDKYIIAE CHJIBI H 3a-

KOHOMEpPHOCTH  KYJIb-
TYPHOTO IpoLecca, MHO-
TOBAPUAHTHOCTb  KYJIb-

TYPHOTO Tporiecca

1.

2. CTpyKTypa COBpPEMEHHOU KYJBTYPOJIOTHH: TEOPHs KYJIbTYphl, HICTOPHS KYJIBTYpHI, GUIOCOPHS KYyIbTYpBHI,

CTpyKTypa U COCTaB KyJIbTYypPOJIOTHIECKOTO 3HAHUSI.

COLIMOJIOTHSA KYJIbTYPHI.

. KyneTypauTpomnonorus.

. TeopeTnueckas 1 NpUKIagHas KYJIbTYPOIOTHSL.

. MeToap! KyIbTypOJIOTHIECKOTO UCCIIEAOBAHUS.

. [lonsiTrie KynbTypsI U €€ QyHKINH.

. Kynbryporenes.

. Kynbrypa, npuposa u nuBuiau3anus.

. Kymbrypa xak MUp CMBICTIOB ¥ 3HAKOB. SI3BIK M KOZBI KyJIbTYPHI.

. @opMBI KyIIbTYpBI: MUGOJIOTHSL, PEIUTHSI, HCKYCCTBO, HayKa.

. KynprypHas xapTuna mupa.

. Mopdosorust KynbTypsl: MaTepuaibHasi ¥ JyXOBHAs KyJIbTYPHI.

. CyOKkynbpTypa 1 KOHTPKYJIbTYpA.

. MaccoBas u anuTapHas KyJbTypa.

. @yHKIMH, IEHHOCTH U HOPMBI KYJIbTYPBI.

. Tumonorust KyneTypbl: nuxoromus «Boctok — 3anam.

. O6mecTreHHo-ucropudeckas mkoina (H.A. Janunesckuii, O. llnenrnep, A. ToiinOu u np.).
. Hatypanuctuueckas mxona (®. Hume, 3. ®peiin, K.I'. FOur, b.K. Manunosckwii u ap.).

. Counonornueckas mkona (T. Dnuor, [1. Copokun, A. Bebep, T. [lapconc u ap.).

. CtpykrypHO-cumBosmmueckas mkoia (. Coccrop, 3. Kaccupep, K. Jlesu-Ctpocc u ap.).

. ArTpomnonormdeckas mkoia (3. Taiimop, A. Jlanr, [x. @peitzep, A.H. Becemorckuii u ap.).
. Konnenus «urposeix kynstypy» (M. Xeitsunra, X. Oprera-u-Taccer, E. ®unku np.).

. MeXKynbTYpHBIE KOMMYHUKALIH.

. Kynbrypa, muaHOCTS 1 00IIIECTBO: aKKYJIbTYpPaIUs U aCCUMUIIALINS.

. CounanbHble HHCTUTYTHI KYJbTYPBI.

. IHKynbTypanms 1 connanuzamnus.

. Mojienu KyJapTypHOM YHUBEPCATU3AIIMH.

Kyneryponorus n
MEXKYIbTYpPHOE
B3aUMO/ICHCTBUE
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28. Mecto u pons Poccun B muanore KynbTyp U MEPOBOM KYJIBTYpe.

29. HanmoHnanbHOE cBOEOOpa3ue pycCKOM KylIbTyphbl: MECCHAHCKOE CO3HAHMUE.

30. Cranosnenwue u pa3Butne KynbTypbl Ha Pycu B X — XVII| Bekax: u3 KynbTypHOUW U308 K HHTETPAIHH
C €BPOIIEUCKON KYyJIbTYpOil.

31. Ponk uuHOCTH B pycckoit KynbType XIX Beka.

32. Jlnanor KynbTyp B pyCCKOM HCKycCTBe «CepeOpsTHOTO BEKay.

33. KynbTypHast MOIEpHU3ALIHSL.

34. I'moGanpHBIE TPOOIEMBI COBPEMEHHOCTH.

35. KynbTypa B COBpEMEHHOM MUDE.

Tecr:

1. Ky1bTypoJsiorusi Kak cucTeMa 3HAHUH 0 KyJIbType u3y4aer:

A) 00pa3 KU3HU JIIOJIeH;

B) KynapTypHBIH YpOBEHB JIOEIH;

B) meneBps! MEPOBOM KyJIBTYPHI;

I') cumBonN 3HaUeHNUs apTeaKTOB.

2. Ilpu ceMHOTHYeCKOM MOAX0/A€ K M3yYeHHIO KYJIbTYPhI 0c000€ BHUMAaHHe 00palaeTcs Ha:
A) IBWXKYIIIUE CUIIBI KYJIBTYPBI;

B) HOpMBI U caHKLUW;

B) cuMBOIIBI M 3HAKH KYJBTYDBI;

I') pyHKIIMH KYyJIBTYPHI B OOLIIECTBE.

3. IlpeamMeToM M3y4eHUsI KYJIbTYPOJIOTHHU SIBJISIOTCS:

A) Teopuu pa3BUTHS OOLIECTBA, KyJIBTYPHBIE AIIOXU;

b) B3auMocBsI31 MEXIY pa3NUIHBIMU HCTOPUYECKUMH MTEPUOTAMH;

B) Monenu KynbTypbl, IEHHOCTH, HOPMBI, YeJIOBEUECKOE MTOBE/ICHUE;

I') MmupoBas XynoskecTBeHHas KyJIbTypa, MaHEpPhl TOBEJCHNUS YeI0BeKa B OOIIECTBE.
4. Ucnonib30BaHNEe HCTOPUYECKOr0 METOAA HCCIE0BAHHUS KYJIbTYPHI NPEANOJaraeT 0codoe BHUMaHHue K
H3y4eHUIO:

A) poH BBIIAIOIIUXCS JINYHOCTEH B UCTOPUH KYJIBTYPBI;

B) renesuca, pa3BuTHA I yracanus KyJbTYPHBIX SBJICHUH BO BPEMEHU;

B) Bo3MoOKHOCTH pecTaBpanyuy NaMsITHUKOB KyJIbTYPHI;

I') aHTUYHOM KyJIBTYPBL.
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5. MeTtoa nccienoBanusi, NPUHATHIA (PyHKIMOHAJIBHON IKOJIOH, — 3TO:
A) aHaJIN3 IPOAYKTOB KU3HEACSITEIHHOCTH;

b) Benenne HaOIroneHAs 32 00Pa30M KHU3HH COOOIIECTRA;

B) Benenue skcniepuMeHTa Hall MCCIe yeMbIMU TPYTIIaMH;

I') pasMbiieHne HaJ OO BEKTaAMU MHpPa MIPUPOABI U MHUpa YelIOBEKa.

6. K npeaMmeTHOMY N0JII0 KYJIbTYPOJIOTUM HE OTHOCUTCH...

A) KyTBTypOBEICHHE;

bB) ncuxonorus KynbTypel;

B) commornorus;

I') 6orocnoBre KymbTYpBHI.

7. Ilony4yeHue HEeHHOCTHBIX CY:KAeHUIl SIBJsIETCS TVIABHOW LeJIbI0 MeTO/a HCCIeT0BAHUSA KYJbTY-
pbI.

A) CTPYKTYpHO-(QYHKIIHOHAIEHOTO;

b) ncropuueckoro;

B) ¢unocodcekoro;

I') koMnapaTHBHOTO.

8. B 3aBucuMocCTH OT Heslell KyJIbTYPOJOrH4eCKOro NO3HAHMS B MPeIMETHOI 00J1acTH KYJbTYPOJIOTrUU
BbIIEJISIIOT TeOpeTHYeCKHid, PyHAaMEeHTATbHBIH 1 YPOBHH.

A) KOMIIapaTHBHBIN;

b) smmmpuyeckwmii;

B) nuaxponunueckuii;

I') npuknagHO¥.

9. KyabTypy 0011ecTBA U €ro Cy0beKTOB U3y4aeT:

A) cormuoorus;

B) xynbTypHas aHTpOIOJIOTHS;

B) xynbTyposnorus;

I') dpunocodus kynbTypsl.
10. B cooTBEeTCTBHH € 3a1aYaMM KYJbTYPOJOrHYECKOl HAYKH Bce €€ 3HAHUSM MOAPa3AesoTCs Ha JBa
BUJA — PyHIaMeHTaIbHbIE U 3HAHNA.

A) npukIasHEIE;
b) ropunnyeckue;
B) Texnndeckue;
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I') menaroruueckue.

11. KynbTypoJornyeckoe 3HaHHe BOCTPeOOBaHO:

A) skonorueii;

B) Teopueii cuctem;

B) reorpadueii;

I') monuronorueii.

12. U3y4yeHue HPaBOB M 00bIYaeB HAPOJAOB HEOOX0AUMO /JIsL:

A) obecrieueHre MEXKYIbTYPHONH KOMMYHUKAIUY;

b) ocBOEHUS HOBBIX TEPPHUTOPHI;

B) npocBereHus 0TCTaNIBIX HAPOIOB,;

I') moBkIIeHNUsST COOCTBEHHOTO KYJIBTYPHOTO YPOBHS.

13. KynabTypoJiorus onupaercs Ha JO0CTHKeHUS HAYK.
A) UCTOPHYECKHX;

b) marematndeckux;

B) Ouonornyeckux;

I') monuTHYecKuX.

14. CraTyc KyJIbTYpPOJOrMH COBPEMEHHOM CHCTeMe HayK onpee/sieTcs:
A) ucTionbp30BaHNEM €€ METOJI0B U BBIBOJIOB B IPYTHUX OTPACISIX TYMaHUTAPHOTO 3HAHUS;
b) Brmouennem kypca «KynbTyposioru» B 00pa3zoBaTellbHBIN Mpolece;
B) mponomxuTensHO#M HeTopuei;

I') HpaBCTBEHHBIM M 3CTETHYECKHUM COJIEPKAHHEM KyJIbTYypOJIOTHH.

15. B3anmMocBs3b KyJIbTYPOJIOTHH U COLMOJIOTMH MPOSIBJIsAETCA B:
A) oO1mieii TeHeaornu;

B) cxonHBIX MeTOAX MCCIIEIOBAHUS;

B) ToxxnecTBe HayYHBIX BHIBOJIOB;

I') enquHOM TepMUHOIOTHY.

16. K HaykaMm, ¢ KOTOPBIMH KOHTAKTHPYeT KyJbTYPOJIOTHS, YIJIy0Jisis CBOM MPeICTaABJICHHSA 0 KyJbType,
He OTHOCHUTCH...

A) noruka

B) punocodus

B) commonorust

I') aTHOTpadus.
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17. K Haykam 00 o01IMX acleKTax YeJIOBeYeCKoil JesiTeIbHOCTH, 0e3 OTHOCHTEJIBLHO K eé mpeaMeTy, OT-
HOCATCS HAYKH.

A) PKOHOMHYECKHE;

B) uckyccrBoBenueckue;

B) Texnuueckue;

I') KyAbTypOJIOTHUYECKHE.

18. I'naBHOe OoT/INYME KYJbTYPHOII AHTPOIOJOTHM OT KYJbTYPOJIOIHH 3aKJIIOYAETCH B TOM, YTO KYJIb-
TypHasi aHTPOIOJIOTHSI HOCUT MO NMPEeuMYIIeCTBY xapakrep.
A) TIpaKTHYeCKHii;

b) o6o06marormii;

B) perpocnieKTHBHBII;

I') noHnMaromuii.

19. IlpuxknagHas KyJbTypPOJIOTHSl U3y4aeT:

A) 3BOJIOIMIO TEOPETUIECKON KOHIICIIITUH;

b) 3akoHOMEpHOCTH KYJIBTYPHOTO IPOIIECCa;

B) HapogHoe TBOpuecTBO;

I') noBcerHEBHASI TIPAKTHKA JTFOJIEH.

20. IlpeameToM HcTOPHYECKON KYJIbTYPOJIOTHH SIBJISIETCH:

A) IpOUCXO0KIEHNA YETOBEUECKOr0 pa3yma;

B) cTpykTypa coBpeMeHHOH KyJIbTYpOJIOTHH;

B) nepcriekTuBBI KyJIbTYPHOTO Pa3BUTHUS;

I') sBouTIONINS KYIBTYPHBIX (DOPM.

VYmeTh

o0IaThcs ¢ MpeacTaBu-
TENSIMA  JIPYTUX  KYJIb-
TYp, HUCIIOJIB3Yysl IIPUEMBI
MEXKYJIBbTYPHOI'O B3au-
MOJICHCTBUS,

pemiate 3alaud  MEXK-
JIMYHOCTHOTO WU  MCXK-

IIpakTHYecKue 3a1aHUA:

1. IlpounTaiite Gpparment u3 padotsl P. Utca n chopmynupyiite cBoe OTHOIIEHHE K €ro Touke 3peHus. Ot-
BETHTE Ha BOTIPOCHI.

JKu3Hb Hammx Janekux MPeiKoB MPOTEKalla B IKCTPEMAIbHBIX YCIOBUIX, OOTaThIX MHOXKECTBOM CITy4alHBIX
COBIAICHUH, KOTOPbIE BOCIPUHUMAIINCH TIEPBOOBITHBIM CO3HAHUEM KaK CJICACTBUE MPOSBICHUS HEBUJUMBIX U
BCECHJIBHBIX «4ap». OHU MOPOXKAAI0T BUAUMOCTH OOJBIION BEPOATHOCTH CBS3M MPOUCIICAIINX C YEJIOBEKOM
HEeCcuacTUH ¢ JISHCTBUSAME HaJl ero (peTHUIIaMH WK PeabHOCTHIO TPOKIISITHH, 3aKIIMHAHWH, KoIoBcTBa. Ecin

KYJIETYPHOTO  B3auUMO- | elle JO00aBHUTh CloJia caM (PaKkT NCHXOIOTUYECKOro OKMAAHUs Oellbl: YTO-TO CIIYYHJIOCH C TBOEH UYpUHIOM, C
JeicTBYS; TBOMM (DETHILIEM H T. 1., TO KOJIMYECTBO COBMAJCHUN WM CIIyYalHBIX CBSI3€i HECBA3aHHBIX MPUYUH U CIEICT-
AHAJIU3UPOBATH IIPO- | BUM YBEIUUUTCS.
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OJIeMBI
MIPOLIECCOB;
MPUMEHATh TOHATHUIHO-
KaTeropualibHbI  amnma-
paT, OCHOBHBIE 3aKOHBI
KyJIbTYPOJIOTHUH KaK Ty-
MaHUTApHOM HayKu B
npodeccuoHaIbHON

e TebHOCTH;
aHAIIM3UPOBATh M OIIe-
HHUBATb KyJIbTypHBIE
IpoucCCol M SBJICHUA,
IUIAHUPOBATh ¥ OCYIIIEe-
CTBJIATH CBOIO JIESATEIb-
HOCTb C Y4E€TOM pe3yJib-
TaTOB ATOT'O aHAJIH3a

KYJIBTYPHBIX

* [loyemy Ha TepBBIX dTallaX Pa3BUTHS YEIOBEUECKOTO OOIIECTBA MOSIBISETCS Bepa B aOCOMIOTHYIO CBsI3b (e-
THUILA ¢ Cyap00i yermoBeka?

* [logkpersirach 71 3Ta CBsI3b OOIMIECTBEHHBIM CO3HAHUEM ITEPBOOBITHOMN MTOXH?

* [louemy mooOHBIE CUTYalIMK YaCTO HAXOJMIN CBOE MOATBEP KICHNE B OKPYKAIOIIEM pealbHOM MHpeE?

* [IpuBeuTe U3BECTHBIE BAM IPUMEPBI: a) Maruueckoro oopsina; 6) TOTEMHBIX MPECTABICHUI; B) aHUMHICTHU-
YECKHX IPEICTABICHUM.

2. PaccMoTpuTe OCHOBHBIE MUPOBBIE PEIUTHU 110 TPEM OCHOBHBIM MOMEHTaM: PEJINTHO3HOE CO3HAHWE, KYJIb-
TOBas ACATCIbHOCTL U PCIIUTUO3HBIC OpraHu3alu. HNmeiiTe B BUAY, YTO OHU TECHO CBA3AHELI, BSaHMOHCﬁCTBy-
0T ¥ 00pa3yIoT IEIOCTHYIO PEIUTHO3HYIO CHCTEMY.

3. OnmmuTe Kakoi-TuO0 M3BECTHBIM BaM OMBIT MEXKYIbTYPHOTO B3aMMOJICHCTBHA. by i B Bamew ku3HH
npoOJeMbl C MOHUMaHWEM TOBEICHUS MPEJCTaBUTENeH APYrod KynbTypbl? MojeTe i BBl UX OOBSCHHUTH?
OO0parute BHUMaHHE MTPpHU OOBSICHEHUH, YTO TIOBEICHUE YEIIOBEKA CIIETyeT PaCCMaTPHUBaTh B paMKaxX €ro Kyllb-
TYpHI, @ HE CBOEH, T. €. CIEIyeT MPOSBIATH OOJBIIIEC SMIIATHH, 9eM cuMIaThui. CHMITaTUs MOApa3yMeBaeT, YTo
YEIIOBEK MBICIICHHO CTaBHUT Ce0s Ha MECTO JIPYTOro, CIEIyeT «30JI0TOMY MPABITY HPaBCTBEHHOCTH»: IIOCTY-
nay ¢ JIF0JIbMHU TaK, KaK XOTeJ Obl, 4TOOBI MOCTyNau ¢ ToO0oi». Ho npu cuMnaTuu MCnosib3yrTcsl CBOU COOCT-
BEHHBIE CTIOCOOBI MHTEPIPETAINH TOBEeHU ApyruX Jronei. [Ipu oOmieHny ke ¢ HOCUTENSIMHU JIPYTHX KYJIb-
Typ CJEIyeT MPUMEHSATh AMITATUYECKUH IMOAXO/I, T. €. IPEACTaBUTh CeOsl Ha MECTe JIPYroro 4eloBeKa, MPUHSTH
€TI0 MHUPOBO33PCHUC, ITOHATH €TI0 YYBCTBA, KCJIAHUA, TOCTYIIKU, UCXOANUTH U3 paMOK €r0 KYJbTYPBbI. CYHIHOCTL
OMIATUYECKOTO TOJX0JIa OTPAKAET «ILIATHHOBOE MPABHIIO»: «IOCTYMAK ¢ APYTHMH TaK, KaK OHU MOCTYMAaIN
OBI camu ¢ CO0O0I».

4. Omnpenenurte, B KaKOW HMCTOPUKO-KYJIBTYPHBIN PO ObLIN CJIENaHbl CICIYIOIINE BhICKA3bIBAHUS (€CIIH
BO3MOYXHO, HA30BHUTE aBTOPA):

* «Kak miogopoiHOe TIoie 0e3 BO3eNbIBaHHS HE IaCT ypoKasi, TaK U aymia. Bo3mensiBaHne AyIIy — 3TO U €CTh
¢unocodus: oHa BBITIANBIBACT B IYIIIE TIOPOKH, IPUTOTOBIISET IYIIN K MPHUSITHIO TIOCEBA W BBEPSIET €11 — CeeT,
TaK CKa3aTh, TOJIBKO T€ CEMEHA, KOTOPbIC, BBI3PEB, IPUHOCIT OOUIBLHEHIIINI ypokaii»;

* «Yenosek — 310 cnaboe, OECIIOMOIIHOE, JOCTOMHOE JKAIOCTH U yJyacTus cymecTBo. Ho B cBoell ciabocTtu oH
0o0HapyXMBaeT OTPOMHYIO culy. YToBas Ha Bepy, OH MOKET cKa3aTh «Ia» XaOTHYECKOMY U CTPALIHOMY MH-
PY»;

* «YemnoBek, 3a0BIBIINIT 00 MHTEpecax O0IIeCTBa, M MIPABUTENb, 3a0BIBIINI 00 MHTEpEecax IpaxaaH, — HE PHUM-
JISTHE, 8 BapBaph»;

* «KynbTypa HE BOCIIUTAaHUE MEPBL, TAPMOHHMH U NOPAJKA, a IPEOAOJIEHUE OTPAHUYEHHOCTH, KaK KYJbTUBHPO-
BaHHE HEHCUYEPIIAeMOCTH, 0€3JOHHOCTH JIMYHOCTH, KaK €€ MOCTOSIHHOE TyXOBHOE COBEPIICHCTBOBAHHEY;
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* «Bce 3TH ckazaHHBIE XYJ0KECTBA BEChbMa U BEChbMa PA3IMYHBI JPYT OT JIPYra; TaK 4TO €CIU KTO UCIOJIHSET
XOPOIIO OJHO M3 HUX U XOUET B3SATHCS 3a APYTHE, TO MOYTH HUKOMY OHU HE YJAl0TCs Tak, KaK TO, KOTOPOE OH
WCTIOJHSET XOPOIIIO; TOTJA KaK g N30 BCEX MOMX CHJI CTapajicsi OJMHAKOBO OPYI0BATh BO BCEX ITUX XYIOMKECT-
Bax; M B CBOEM MECTE sI IOKaXY, UTO s JOOUIICS TOTO, O YEM 51 TOBOPIOY;

* «M Torma yepes xaoc, uepe3 abCypAHOCTh, Yepe3 UyAOBUIIIHOCTh KU3HHU, KaK COJIHIIE Yepe3 TY4H, IVISHET OKO
Boxne. bora, KoTOpbIit IMEET IMYHOCTD, U TMYHOCTh, OTOOPAKEHHYIO B KX IO YeIOBEYECKON JIHIHOCTI;

* «llocrymaii Tak, 9TOOBI THI BCErla OTHOCHJICS K YEIIOBEUYECTBY U B CBOEM JIMIIE, M B JIMIIE BCAKOTO JIPYrOro
TaK e, KaK K [IeJIU, 1 HUKOT/1a HE OTHOCUJICS ObI K HEMY TOJIBKO KaK K CPEICTBY»;

* «Hauana nuBuIM3anuyu OMHOTO KYJIBTYPHO-HCTOPUYECKOTO THITA HE TEpEeNaloTcs HapoaaM JAPYroro THUIA.
Kaxxaprit Tum BeipabaThiBaeT ee s ce0si mpu OOJNBIIEM WM MEHBIIEM BIUSHUH UYyXKIBIX, €My HpPEeIIIecTBO-
BaBIIUX UJIN COBpCMeHHI)IX HHBHHI/I33HHI>'I));

* «MHe XOTeNI0Ch OBl CJIOBOM «T'YMaHHOCThY» OXBAaTUTh BCE, UTO 5 /IO CUX IOP TOBOPHJI O YCJIOBEKE, O BOCITUTA-
HUU ero 0JaropojcTBa, pazyma, CBOOOJBI, BEICOKHX IIOMBICIIOB M CTPEMIICHHH, CHJI U 3I0OPOBBS, TOCIIOACTBA
HaJ CHJIaMH 3eMIINY;

* «Bce xoporio, uTo ucxoauT u3 pyk TBopia Bcex Bemieil. B pykax demoBeka Bce BRIPOKIACTCS;

* «BocniTaHre 4enoBeuecKkoro pojia — 3TO MPOIECC U TeHETHYECKUI U OPraHUYeCKHil; IPOIecC TeHeTHIECKHMA
— Omaromaps mepenave, TPAAWIIAHY, PONECC OPraHUYECKUN — OJarofaps YCBOCHHUIO U MPUMEHEHHIO TIepe/aH-
HOTO. Mur MOXEM KakK YFOI[HO Ha3BaThb 3TOT I'€HE3UC YCJIOBCKA BO BTOpOM CMBICJIC, MBI MOXXE€M Ha3BaTh €r0
KyanypOﬁ, T. €. BO3ACJIBIBAHUEM IIOYBBI, 4 MOXEM BCIIOMHUTH O6p33 CB€Ta U HaA3BaThb €TI0 HpOCBeH_[eHI/IeM,
TOTJa IIeTTh KYJIbTYPHI U MPOCBEIICHHUS ITPOTSHETCS 10 caMol 3eMitn. Paznmudne Mex Iy HapoaaMu MPOCBEIICH-
HbBIMHU U HerOCBeHIeHHBIMI/I — HC€ KQUECTBCHHOC, a TOJIBKO KOJIMYCCTBCHHOC)),

* «...Yto Takoe yenoBek Bo Becenennoii? HeObiTHE B cpaBHEHNHU ¢ OECKOHEYHOCTHIO, BCE CYIIee B CPABHEHHH C
HeOBITHEM, CpeflHee MEeXy BceM u HudeM. OH He B CHIIaX Jlake MPUOJIM3UTHCSA K TIOHUMAHHUIO dTHX KpaiHO-
CTel — KOHIIa MUPO3JIaHUS U €r0 Hadalla, HeMPUCTYITHBIX, CKPBITHIX OT JIFOJICKOTO B30pa HEMPOHUIIAEMOH Tali-
HOMH, ¥ paBHO HE MOXET MOCTUYh HEOBITHE, W3 KOTOPOTO BO3HHUK, M OECKOHEUYHOCTh, B KOTOPOU PACTBOPSETCS;
* «[IpnumHa Bcex OEICTBUI W HECUACTUH JIIOJIEH, — COCTOUT B HEeBexKecTBe. [Ipeooners cBoe mevanbHoe IMo-
JIO’KEHHE, BBIUTU U3 HETO JIF0JIU MOTYT TOJIBKO Yepe3 MPOCBEIICHHE, & POCT €ro HeoJoauM. B yMax uaet ckpbl-
Tas ¥ HEIIPEPhIBHASI PEBOJIIOIHUS H... C TCUCHUEM BPEMEHH CaMO HEBEXKECTBO Ce0sl AUCKPEIUTHPYET;

® «Bce, YTO BHEC MCHA, — OTHBIHC T—IY)KZ[O MHE€. Y MCHS HET B OTOM MI/Ipe HHU 6JII/I3KI/IX, HU MHC HOIIOGHI)IX, HHN
OpateeB. S Ha 3emIie, Kak Ha YyKOH IUIaHETe, KyJa CBaJMICS C TOW, Ha KOTOPOU KU mpexzae. Ecinu s u pas-
JUYAr0, 4TO BOKPYT ce0s1, — TO JUIIH CKOPOHBIC W pa3auparoNIne CepIle MPeaMETHl, U Ha BCe, YTO KacaeTcs U
OKpY)KaeT MEHs, He MOTY KMHYTh B3IJisi[a 0€3 TOro, 4roObl HE HAWTH TaM KaKOro-HUOy/b MOBOJA K IPE3pH-
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TEIBHOMY HETOZ0BAHUIO U YAPYYAIOIICH 00IH»;

* «X0J1 pa3BUTHUS KYJIBTYPHO-UCTOPUIECCKUX TUIIOB BCETO OJIMKE YHOJO0ISIETCS TEM MHOTOJISTHUM OJHOIUIO-

HBIM PacTEHUSIM, Y KOTOPBIX TMEPHOJ POCTa ObIBACT HEOMPEACICHHO MPOIOIDKUTENICH, HO TIEPHOJT IIBETCHHS U

TUIOJIOHOIICHUS — OTHOCUTEIPHO KOPOTOK M MCTOIIACT Pa3 U HaBCEI/1a UX KU3HCHHYIO CHITY»;

* «Bcsikas KynbTypa (nake MaTepuaibHas) €CTh KyJIbTypa JIyXa; BCAKas KYJIbTypa UMEET JYXOBHYH OCHOBY —

OHA €CTh MPOJYKT TBOPUYECKON pabOThI yXa HaJl IPUPOTHBIMHU YCIOBUIMUY.
Bnaners HABBIKAMHU MEXKYJTh-

TYPHOI'O B3aUMOJIEHUCT-
BUS;
KPUTHYECKOTO BOCIIPH-
SITAA KyJIbTYpHO 3HA4YH-
Moii nHpopManuy;
HaBbIKaMU COIIUOKYJIb-
TYpPHOTO aHaJIM3a Co-
BPEMEHHOM JIEHCTBU-
TEJIHHOCTH;

HaBBIKaMH COLIMAIIEHOTO
B3aNMOJEHUCTBHSA, CO-
TPYJHUYECTBA B MO3U-
LUK pacoBOM, HAIIO-
HaJbHOM, pENUTruo3HON
TEPIUMOCTH

bJiok TBOpUYecKMX 3aaHMIi 1J151 BHIABJIEHUS] YPOBHS KPEATUBHOIO NIOKA3aTe sl IMYHOCTH:

1. IIpoaHanu3upyiTe CyIIECTBYIOLINE ONPENENCHUs] KyJIbTYphl C TOUKH 3PEHHUS MX OTHOLICHUS K UYEJIOBEKY.
SBnsieTcst M KyNbTypa CHCTEMOMH, MO3BOJISIONICH YeJIOBEKY MPUCIIOCOOUTHCS K JKU3HHM MM OHA BpakaeOHA
JUTS 4eI0BEeKa, pa3pyliaeT ero, moaasisieT ero cBoooay? Ilpemnoxkute coOOCTBEHHOE MOHUMAaHHUE KYIbTYPHL.

2. Beymaromuiics pumocod XX B. JI. Butrenmreiin 3assmsut: «l[Ipemenst Mmoero Mupa — npeaensl MOETo S3bI-
ka». [Topa3mbIlLIAiATEe BCIYX Ha 3Ty TEMY.

3. IIpouwnraiite MOOYI0 MOHPABUBLIYIOCS BaM CTAaTblO, 3aTPAarHBAOIIYI0 MPOOIEMBI CEMHUOTHKH, AalTe eif
OLIEHKY, BBIPa3MB CBOE COIJIacHe MM Hecorjacue u 0o0ocHoBaB ero. Hampumep, MoxHO B3sTh padoTsl FO.M.
JlormaHa, TOCBSIIIEHHBIE CEMHUOTHKE pycckoro ObiTa u mureparypsl XVIII u XIX Bs.

4. TlonpoOyiiTe pa3o0paTh Kakoe-HUOYIb JUTEPATYPHOES WM KMHEMAaTorpaUyecKoe MPOU3BEICHUE C TOYKH
3penus ceMuoTuku. CornacHsl g1 Bbl ¢ 00bsacHeHneM FO.M. Jlormana otHomenuit mexny TatesHOH, OHErn-
HbeIM 1 Jlenckum B pomane Ilymknna «EBrennit OHernH»? OTH NEPCOHAXH HE MOHUMAJIH APYT IApyra MoToMYy,
YTO OHHU WCIIOJIb30BAIN Pa3HbIC KYJIbTypHBIE 3HAKOBBIE cHCTeMbl. OHErHH ObUT OpUEHTHPOBAH HA aHTIMICKUN
OalipoHMYECKUIT POMAaHTH3M C €T0 KyJIbTOM Pa30yapOBAHHOCTH B JKM3HU W TparusmoM, JIeHckuil — Ha HeMell-
KUH POMaHTH3M C €ro BOCTOP)KEHHOCTBIO U YUEHOCTBIO, TaThbsiHA, C OJHOM CTOPOHBI, HA aHIJIMUCKUN CEHTH-
MEHTAJIU3M C €r0 4yBCTBUTEIBHOCTHIO, TIOPSIIOYHOCTHIO U «XOPOIIMMHU KOHIIAMW», @ C APYTrOM — Ha PYCCKYIO
HapOJIHYIO KyJIbTYpy (II03TOMY OHA M3 BCEX TpeX OKa3ajach HaumboJee THOKOM).

OK-4 - criocoOHOCTEIO pa6OTaTL B KOMaH/JIC, TOJICPAaHTHO BOCIIPUHHUMAA COLIMAJTIBHBIC, STHUYCCKUC, KOH(I)CCCI/IOHaHLHLIC U KYJIbTYPHBIC pa3jinvuuAa

3HaTh

CYTh KYJIbTypHBIX OT-
HOIIIEHUH B OOIIIECTBE,
MECTO Y€JIOBEKa B KYJlb-
TYPHOM IIPOLIECCE U
J)KM3HU OOILECTBA;
COJICpPIKAHUE aKTyallb-

Ilepeuens meopemuueckux 6onpocos K 3auemy:

1. CTpyKTypa 1 COCTaB KyJbTYPOJIOTHICCKOTO 3HAHUS.

2. CTpyKTypa COBPEMEHHOU KYJbTYPOJIOTHH: TEOPHS KYJIBTYphl, HCTOPUS KYJIbTYphI, GUIOCOPHS KYIBTYpHI,
COLIMOJIOTHS KYJIBTYPBI.

3. KynerypanTpononorus.

4. TeopeTnueckas W IPUKIIaIHAs KyJIbTypOJIOTHSI.

Kyneryponorus n
MEXKYJIbTYpHOE
B3aNMOJICHCTBHE
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HBIX KYJIbTYPHBIX U 00-
[IECTBEHHO 3HAYMMBIX
po0JIeM COBpEMEHHO-
CTH;

MCTOJbI U ITPUEMBI CO-
[IHOKYJIBTYPHOTO aHAIU-
3a Mpo0JIeM COBPEMEH-
HOCTH, OCHOBHEIE 3aKO-
HOMEPHOCTHU KYJIBTYPHO-
HCTOPHYECKOTO TIPOIIeC-
ca

5. MeTtoap! KyabTypOJIOTHUECKOT0 UCCIeI0BaHMs.

6. [TonsiTue KynbTypsl ¥ €€ QYHKIHH.

7. KyaeTyporenes.

8. KynbeTypa, npuposa u uBUIU3aIUS.

9. KyneTypa KaK MUpP CMBICIIOB U 3HAKOB. SI3BIK U KOJBI KYJIBTYPHL.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

DopMBI KyJIBTYpbl: MH(GOJIOTHS, PEIUTHs, HCKYCCTBO, HaYKa.

KynpTypHas kapTiuHa MHpa.

Mopdonorust KynbTypsl: MaTepuanbHas U JyXOBHAsSI KyJIbTYPHI.

CyOKynbTypa ¥ KOHTPKYJIBTYpA.

MaccoBast 1 3nUTapHas KyJabTypa.

OyHKIMH, IEHHOCTH U HOPMBI KYJIBTYPBL.

Tunonorus KynbTypsl: tuxotomus «BocTok — 3amany.

Oo6mecTBeHHO-rcToprdeckas mkona (H.4. Jaaunesckuii, O. llnenrnep, A. ToitHOu u np.).
Harypamuctuaeckas mkona (. Humme, 3. @petin, K.I'. FOrT, b.K. ManuHnoBckuii u ap.).
Cormonoruueckas 1mkoia (T. Dmuor, 1. Copokun, A. Bebep, T. [Tapconc u ap.).
CrpykrypHO-cumBonndeckas mkomna (. Coccrop, 2. Kaccupep, K. JleBu-Crpocc u ap.).

. Autpononoruyeckas mkouna (O. Tainop, A. Jlanr, . @peiizep, A.H. Becenosckuii u ap.).
22.
23.
24,
25.
26.
27.
28.
29.
30.

Komnnenus «urposbix KynbTypy» (M. Xeiisunra, X. Oprera-u-I'accer, E. ®unku ap.).

MeXKyTbTYpHbIE KOMMYHUKAIHH.

KynpTypa, THYHOCT U OOIIECTBO: aKKYJIbTYPALHs U aCCUMUJIISILINA.

CoumanbHble HHCTUTYTHI KYJIBTYPHI.

NHKynbTypalys U coluain3ausi.

Mopenu KynbTypHOH yHUBEpCAIH3aLUH.

Mecto u pons Poccun B muanore KynbTyp U MEPOBOM KYJIBTYpE.

HannonansHoe cBoeoOpaszne pyccKoil KyJabTyphl: MECCHAHCKOE CO3HAHHUE.

CranoBnenue u pazBute KyabTypsl Ha Pycu B X — XVIII Bekax: U3 KynbTypHOH M30JIALMHN K HHTETPALUH

C €BPONEICKON KyJIBTYypOU.

31.
32.
33.
34.
35.

Ponp muanocTH B pycckoi KynbType XX Beka.

Huarnor KyneTyp B pyccKoM UCKyccTBe «CepeOpsHOro BeKay.
KynsrypHas monepHu3anus.

I'mobanpHBIE IPOOIEMBI COBPEMEHHOCTH.

KynbsTypa B COBpEMEHHOM MUPE.
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Tect:

1. Ilepenaya oT NOKOJIEHUSI K IOKOJIEHHUIO 3HAHMS, PUTYaJ1a, apTe(aKTOB:
A) ecTecTBEHHBIM IIPOLIECCOM Pa3BUTHsI 00IIECTBA;

b) npencraBnenneM Kakaoro 4esioBeKa;

B) dynaKIueit KyapTyps;

I') 00s13aHHOCTBIO TOCYIAPCTBA.

2. ®yHKIUeH KyJbTYpPbI IBJISETCA:

A) PyKOBOJCTBO IMOJIMTHYECKUMHU UHCTUTYTAMH;

B) co3nanue CMBICIIOB YeIOBEYECKON ACITEIBHOCTH:
yIpaBiIeHHE 3aKOHaMHU TPUPOIbI;

I') pa3BuTHE NPOU3BOAUTEILHBIX CHIL.

3. KyJabTypa onpeneJisier:

A) cTernieHb pa3BUTOCTH O0IIECTBA;

b) oTBeTcTBEHHOCTH O0MIECTBA TIepe]] Oy IyIIM TTOKOJIEHHEM;
B) Moznenu noBenenus denoseka B 00IIECTBE;

I') ypoBeHb xKU3HU JTIOJEH.

4. KynbTypa ckiaaabiBaeTcs U3:

A) 1eHHOCTEH, HOPM, CPEACTB AEATEILHOCTH, MOAEJICH TIOBEICHUS;
B) KynbTypHBIX TpaAWIUK U HOBAIHA;

B) TBOp1I0OB M MOTpeOUTENEH KYIBTYPHI,

I') My3bIKH, 1300pa3UTENBHOTO U TEATPATBHOTO UCKYCCTBA.

5. KyabsTypa npeacrasiisieT co00ii:

A) >TaJIOH TIOBEICHHSI,

b) nposiBieHne TBOPYECKHUX CHJI YEIOBEKa;

B) npaBwin npunuuus;

I') acTeTnyeckmii 3TanoH.

6. K ocHOBHBIM popMaM KyJILTYPbI He OTHOCHTCH KYJbTypa
A) anurapHas;

b) napoanas;

B) maccosas;

I") oXOTHHKOB U coOupaTenei.
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7. YacTp MaTepHaJbLHOIl U JyXOBHOIi KYJIbTYPbl, CO3IaHHAS NMPOULIBIMH MOKOJEHUSIMH, BbII€PKABIIAS
HCOBITAHHE BPeMeHeM H Mepelaasicsl CJAeIYIIIHM MOKOJeHHeM KAaK HeuTo LeHHOe, HA3bIBAeTCH
KYJIbTYPHBIM

A) KOMIIOHEHTOM;

b) ynuBepcanmusimu;

B) nacnenuem;

I') apeanom.

8. Pa3HOBH/IHOCTBHIO TYXOBHOI KyJbTYPbI BBICTYNAET KYyJbTypa.
A) Xymo>kecTBeHHas;

b) sTHHMUeCKas;

B) nonuTtnueckas;

I') sxoHOMU4ECKas.

9. 3HaHue MHAUBHIA 0 MHUPeE, B IIEPBYI0 04epe/ib, ONpeae/isieTcs:

A) conyanbHBIM HOJI0KEHHUEM HHIUBHUIA;

b) cpencTBamu MaccoBoii HHGOpPMALIUHY;

B) aktyansHOI Ky/IbTypoii 001IECTBA;

I') npupoHO# c110COOHOCTHIO MHAMBHA.

10. Cuctema HOpM mpeacTaBJisieT CO0OIi:

A) Habop 3aIpeToB, MOAABIAIOUINX BOJIO YEJIOBEKA!

B) Tunnyeckoe B HOBeACHUH YETIOBEKA B Pa3HBIX KU3HEHHBIX CUTYalUsX;
B) noy4enue, HanpaBiieHHOE Ha 3aKpeIUICHUE B TIOBEICHUH YeJIOBEKa 00pa3IiOB XOPOIIETO TOHA;
I') Kozieke COIMaNTBbHOTO MOBEACHUS, YCTAHOBJICHHBIN OOIIIECTBOM.

11. KyapTypHasi HOpMa npeacraBjsieT cO00M:

A) HOpMY TpaBa, 3aKPEIJICHHYIO 3aKOHOJATEIbCTBOM;

b) mpaBuiio, 00s3aTENbHOE TSI UCITOJTHEHHSI COITUATBHBIX POJICH;

B) pediekc, BeIpaboTaHHBIN 00IIECTBOM;

I') xonekc cTpouTtens KamuTaiu3Ma.

12. IlenHocTH Yesa0Beka (POPMUPYIOTCSI:

A) Ha OCHOBE 3aKOHOB JI0Opa U 371a;

B) B mpouecce conuanuzanumy,

B) 6naronapst Hay9HOMY 3HAHHIO;

I') BMecTe ¢ MOJIOKOM MaTepH.
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13. Ilox meHHOCTSIMH IMOHNMMAaEeTCs:

A) mpeaMeT KOHKYPEHTHOH OOpbOBI B 001IecTBe, 001aJaHne KOTOPBIM MO3BOJISIIOT YeJIOBEKY M3MEHHUTh CBOM
COLIMANIBHBIN CTaTYC;

B) sxu3HeHHbI opueHTHp, MOOYKAAIOUINI YeTOBEKa K JEMCTBUIO M IOCTYIIKaM ONpEIeNIeHHOr0 po/a;

B) BCE, yTO AOPOrO CTOUT, MPUBJIEKAET BHUMAHNE U SIBIISETCS MOIHBIM;

I') apTehakT, 1EMOHCTPUPYIOLINHA JOCTUKEHUS YEIOBEUECKOM MPAKTUKU B 00JIACTH UCKYCCTBA.

14. OgHuM U3 OCHOBOIOJIOKHHKOB TE€OPUM LEHHOCTEH, B KOTOPOii OHM IpeACTaBJIeHbl KaK ()eHOMeEHbI
KYJbTYPBbI, ABJIAETCS...

A) 3. Kaccucep;

b) 3. ®petin;

B) P. Puxkapn;

I') K. Scnepc.

15. B ocHOBe BOCTO4YHOI KYJIbTYPbI JIE€KHT (-aT)...

A) HOBaITHH;

b) ctpemiienne k mporpeccy;

B) npeanpuHuMaTensCTBO;

I') Tpagummst.

16. CpeacTBaMu OpPraHM3alluM Ye10BeYeCKOW NeATeJbLHOCTH, ONpeleSIIOIUMH KaK OHA JOJIKHA CTPO-
HUTbCHA, ABJISAIOTCH...

A) 1ileHHOCTH;

b) uneansr;

B) npasuina;

I') perynsTus.

17. XapakTep 0:kHIaeMOr0 NMOBeJeHUS] YeJOBEKa, HAXOASAIErocs B 3aJaHHOH COLUAJBHON NMO3ULUM
(pyKoBOAMTEb, MOKYNATE/b, OTEIl U MP.) ONPeAeJsIIOT HOPMBI...

A) ponesele;

b) unnuBuyanbHele;

B) rpynmossie;

I') oOmeKyabTypHBIE.

18. K unciy ¢puHaJBHBIX HEHHOCTE He OTHOCHTCS (-ATCS)...

A) cB0oOOMa;

b) nenpru;
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B) cuactee;

I') mo60oBb.

19. TekcTOM KyJIbTYPHI ABJIsSIETCH:

A) Unrtepret-hopym;

b) BrIcTymIIeHHE OpaTopa Ha TeMy KYJIbTYpHI;
B) kapTiHa Mupa, CBOWCTBEHHAs TaHHOW KYJIBTYPHI,
I') mro60it oryOIMKOBaHHBIN B TIEUATH TEKCT.
20. CuMBOJ O3BOJISAET:

A) noxy4nuTh 00IIECTBEHHOE MTPU3HAHUE;

b) moBwIcuTh 3(h(pEeKTHBHOCTD;

B) noHATE 1OCTOMHCTBA CBOEH KYJIBTYPHI;

I') OTINYUTE CBOUX OT UYXKHUX.

YmeTh

aQHAIN3UPOBATh U Olle-
HUBaTh COIMOKYJBTYP-
HYIO CUTYaIHIo;
O0OBEKTUBHO OILEHUBATH
MHOTOO0Opa3HbIe  KYJIb-
TypHBIE TIPOIECCHl U
SIBJICHUSI,;

IJIAHUPOBATh ¥ OCYIIIEe-
CTBJISITb CBOIO JE€ATENb-
HOCTh C TIO3UIIUA CO-
TPYIHUYECTBA, C YIECTOM
pe3yIbTaToB aHaiM3a
KylnbTypHOH wmH(DOpMa-
1075070

IIpakTHYecKkue 3a1aHUA:

1. IlpuBeanTe mpUMephI MPOLIECCOB ACCUMMIIALIUY U TUBEPCUPHKALINH.

2. KakoBo BnusiHUE CYOKYJNBTYp Ha pa3BUTHE KYIbTyphl? [IpuBeanTe mpuMepsl H3MEHEHHsI HOPM TIOBE/ICHUS B
CBSI3U C JIOCTYITHOCTBIO U TUPAKUPOBAHUEM PA3IUIHBIX CyOKYIBTYD.

3. Onpenenute, KOMy MPUHAUIEKAT CIEIYIOIINE BEICKa3bIBAHUA:

* «.. Kaxxnoit Benukoil KynpType NpUCYL] TaHBINA S3bIK MUPOUYBCTBOBAHUS, BIIOJIHE MOHSATHBIA JUIIb TOMY,
Ybsl yIlla BIIOJHE MPUHAIJIECKUT 3TOH KYIbType»;

* «Havana nuBmnIM3anuyu OJHOTO KyJIbTYPHO-HCTOPHYECKOIO THIIA HE MEPENAroTCs HapoJaM JAPYroro THUMA.
Kaxnpiii Tvn BeipabatheiBaeT ee 11t ceds npu OOJbIEM MIM MEHBLIEM BIMSHUH HYXXIBIX, €My MPEIIIECTBO-
BaBIIIUX WJIM COBPEMEHHBIX IUBUIIM3AIINIY;

* «Takum oOpazom, J[psiBONI 0OpeveH Ha MPOUTPHINI HE IOTOMY, YTO OH COTBOpeH borom, a motomy, 4Tto OH
npocuutaics. OH urpain pykamu boxbuMu, HCIIBITEIBAs 3TI00HYIO yIOBJIETBOPEHHOCTh OT BMEIIATENLCTBA 00-
KECTBEHHBIX PyK. 3Hasi, 4TO ['ocriosp He OTBEPrHET WM HE CMOXKET OTBEPrHYTh NMPEATIOKEHHOTO mapu. [bs-
BOJI HE Be/aeT, yTo bor Moiua u TeprenuBo AET, 4To MpeulokeHue Oyer caenaHo. [loryunsB BO3MOXXHOCTh
YHUYTOXXKUTH OJTHOTO U3 N30paHHUKOB bora, /[psBON B CBOEM JIMKOBAaHUU HE 3aMEYAET, YTO OH TEM CaMbIM JaeT
Bory Bo3MOXHOCTb COBEPIIMTH aKT HOBOTO TBOpEeHHMs. M TakuM 00pa3oM O0KECTBEHHAs LIEb AOCTUTAETCs C
nomMouisio [IpsiBosa, HO 0e3 ero BegoMa;

* «Y KaxXJ0# KyJbTYpbl CBOSI COOCTBEHHAs LIMBUIIN3ALIHY;

* «luBunm3anus ecTb HeM30exKHasa cyp0a KynbTypbl. byaymuii 3anan He ecTh Oe3rpaHUYHOE ABHKEHHE BIIe-
pell ¥ BBEpX, 110 JIMHUH HamKX ujaeanos... COBpeMEHHOCTh ecTh (ha3a IMBHUIIM3AINY, & He KYJIbTYphl. B cBs3u ¢
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3TUM OTIAAAET Psifl )KU3HEHHBIX COJEPKaHUM KaKk HEBO3MOXKHBIX... Kak TOJIBKO I1€/Ib JOCTUTHYTA H... BCS MOJI-
HOTa BHYTPEHHUX BO3MO>KHOCTEW 3aBepIlieHa U OCYILECTBIECHA BOBHE, KyJIbTypa BHE3AIIHO KOUEHEET, OHA OT-
MHPAET, €€ KPOBb CBEPTHIBACTCS, CHJIb HAIJIAMBIBAIOTCS] — OHAa CTAHOBUTCS LMBMWIN3anuen. 1 ona, orpomHoe
3acoxIiee IepeBO B IEPBOOBITHOM JIECY, €Il MHOTHE CTOJIETHS MOKET TOTIOPILIUTH CBOU THHJIBIE CYUBSD);

* «HemuHyeMoOCTh — U 3aKOHOMEpHOE HACTYyIUIEHHE, YepeOBaHUE 3TUX CTaJui — JeNaeT NepHOAbl Pa3BUTUS
BCEX KYJIBTYP a0COJIIOTHO TOXAECTBEHHBIMH, [UIUTEIBLHOCTD (Pa3 U CPOK CYIIECTBOBAHMS CaMON KyJIbTYpPhI —
OTMEPEHHBIMH, HEPYIINMBIMUY;

* «Xo0J pa3BUTHsI KYJIbTYPHO-MCTOPHUECKUX THUIIOB BCETO OJMKE YNOAOOSETCS TEM MHOTOJIETHUM OHOTLION-
HBIM PacTEHHUsIM, Y KOTOPBIX MEPHOA POCcTa ObIBAE€T HEOIPEAEICHHO MPOAOIKUTENICH, HO IIEPHOA LIBETCHUS U
IUIOIOHOILEHHS] — OTHOCUTENIFHO KOPOTOK U MCTOLIAET pa3 M HAaBCET/1a X JKU3HEHHYIO CHITY»;

* «Hu oBnajicHue 4y»X0Oi HOBEUIIICH TEXHOJIOIHEH, HU PEBHOCTHOE COXPAHCHUE TPAIUIIMOHHOTO 00pa3a KU3HU
HE MOKET OBITh MOJTHBIM M OKOHYATENbHBIM OTBETOM Ha BBI30B Uy 10# IUBHITH3AIINN.

4. IlpemmectBenank H.f. JlanmmeBckoro Hemernkuii mpodeccop I'. ProkkepT BmepBble BBICKAa3all MEICITEH O
3aMKHYTHIX Ha Ce0sl HICTOPUIECKIX 00pa30oBaHMAX B paboTe «YUeOHUK M0 MHPOBOW HUCTOPUHN B OPTaHHMYECKOM
nznoxxkenun» (1857). Bnymaiirecs B Ha3BaHue ero paboThl U CPOPMYIUPYHTE, HCCIEAOBAHMS B 001aCTH KaKoH
cdepbl HayKu TOBJIMSUIM Ha MO3ULUH 000MX MBICITUTENIEH.

5. Conocrasbte ToukH 3peHud O. Ilnenrnepa n H.4. JlanmieBckoro mo BOmpocy 0 CTagusiX pa3BUTHUS KYJIbTY-
pbl 1 ux cyapbax. Chopmynupyiite, 4To 0OIIETO B X KOHIENIHUAX KYJIbTYPbI, YTO Pa3InIHO.

6. [IpounraiitTe nuTaty U cHOpMyIUpPYyHTE, KAKyI0 poib B cCOBpeMeHHO! KynbType orBoauT O. lllnenrnep kpe-
CTBSIHCTBY: «KpecTbIHCTBO, CBA3aHHOE KOPHSIMH CBOMMH C CAaMOH ITOYBOH, )KHMBYILlEE BHE CTEH OOJIBIINX TOPO-
JIOB, KOTOpBIE OTHBIHE — CKENTHUYECKHUE, MPAKTHUECKUE, UCKYCCTBEHHBIE — OJIHU SIBISIOTCS IMPEICTaBUTEIIMHU
UBUIIM3AIINHY, 3TO KPECTHIHCTBO TENEPh YK€ He UIeT B cueT. «Hapogom» Teneps cuuTaeTcsi TOpOACKOe Hace-
JIeHHe, HEOpraHW4ecKasi Macca, HeuTo TeKy4yee. KpecThsHIH OTHIOb HE IEMOKpAT — BeJb 3TO MOHITHE TaKKe
€CTh YaCTh MEXaHHYECKOI'0 TOPOJICKOr0 CYIECTBOBAHMS — CIIE0BATEIbHO, KPECThIHUHOM IpeHeOperaoT, oc-
MEHUBAIOT, MIPE3UPAIOT ¥ HEHABUAAT ero. Ilocie ncue3HoBEeHUs CTaphIX COCIOBUMN, TBOPSHCTBA U TyXOBEHCTBA
OH SIBIISIETCS] €AMHCTBEHHBIM OPTaHUYECKUM YEJIOBEKOM, €IMHCTBEHHBIM COXPAHHUBIIHNMCS NMEPEKUTKOM KYJIb-
TYpBD».

Bnangets

HaBBIKAMH KOMMYHHKa-
Ui B ipodeccuoHalb-
HOM cdepe, KPUTUKU U
CaMOKPHUTHUKH, TEPIHMO-
CTBIO;

bJiok TBOpuYecKMX 3aaHMIi 115 BbISIBJIEHHS] YPOBHS KPeaTUBHOI0 MOKA3aTe/ sl JIMYHOCTH:

1. OG¢cynuTe ClaenyIonue TEMBI:

* Kaky1o posib B COBpEMEHHOM MHpPE UTpaeT NPOLECcC aKKyJIbTypauuu?

* Kakoii Tun o011ecTBEHHOr0 ycTpOICTBa AeaeT YesioBeka Oonee cyacTauBbIM?

» KakoBO COOTHOIIIEHHE MAaCCOBOW M DIIUTAPHOU KYyJIbTYPHI B coBpeMeHHOM ob1ectBe? Chopmynupyiite cBoe
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HaBBIKaMH KYJIbTYPHOIO
COTPYIHHYECTBA, BEJE-
HUS [IEPErOBOPOB U pas3-
pelICHUs KOH(JIUKTOB,;
HaBBIKaMH TOJIEPAHTHO-
O BOCIPUSITHUS COLIU-
aNbHBIX U KYJbTYPHBIX
pa3Iuuuil.

MHEHHE I10 BOIIPOCY O TOM, SBJISIETCS JIM MAacCOBasi KyJIbTypa SBJICHUEM IMOJIOKUTENBHBIM UM HETaTUBHBIM.
 CorylacHbl JIM BBI C TEM, YTO KPU3HUC WACHTUYHOCTH, UAYIIUI B O0IIECTBAX, MEPEKUBAIOLINX CHCTEMHYIO Jie-
dhopmanuro, MOPoKIACT HAITMOHATN3M 1 IKCTPEMU3M?

* BepHo 11 yOexxaeHrne HEKOTOPBIX KYJIBTYPOJIOTOB B TOM, YTO PEIMTHsl SBISETCS OCHOBaHUEM JIOO0H KyJb-
TypbI?

* MOHO cornacutbes (He coriacuThes) ¢ MHeHueM JI. Mamdopaa, 4To B COBpeMEeHHOM O0IIeCTBE TyMaHU3M
U COLMajbHAs CIIPABEUINBOCTh MPUHECEHBI B )KEPTBY TEXHUYECKOMY IPOTpeccy; MPOrpecc cran 00XKecTBOM,
HayKa U TEXHUKA — pCHHFHCﬁ, YYCHBIC — COCJIOBUEM HOBBIX JKPCIIOB.

* Kak Bbl OTHOCHUTECH K BBIPAKECHUIO: «XO0YECIIb OBIAAETh MUPOM — IPUAYMAN €My PEIIUTUI0»?

* CoBpeMEHHBIN YENIOBEK JAOJKEH OBITh IMOXO0X Ha YeJOBEKa 310X Bo3poxneHus — cloHast JINYHOCTh, TBO-
petr ce0s U KyJIbTYpBHI.

* 4 cuuTaro (He cuMTar0), YTO BO3MOXKHO JOCTHKEHHE KOMMYHHM3Ma Ha 3eMJie.

* «30J10TOE MPaBUIIO HPAaBCTBEHHOCTH» — OT KaHTa 1 10 HammMX JHEH.

* 4 pazgemnstto (e paszpersito) muenue O. Ilnenraepa o ToM, 4TO €Ciy KyJIbTypa — 3TO «OKHBOE TEJIO TyILIN», TO
IUBWIM3alUd — €€ MyMUHL.

* Kak st mornmaro adopusm A. ToiinOu: «CaMoe 0KMBJIEHHOE IBUKEHUE YacTO HAOI0AaeTCs B TyIMKaX UCTO-
pUm».

* [Ipaesl 1 Obitu O. HInenrnep u H.5. JlanuieBckuii, mpopoda rudesib 3amaHon KyJIbTyphi?

* MO>XHO JT1 3aUMCTBOBATH 4ykoe 0e3 yiiepoa cOOCTBEHHOMY KyJIbTYPHOMY HACJIEIUIO M CTOUT JIM OCTaBaTh-
sl Ha O3ULMSIX TPaIULMOHAIN3Ma, PUCKYS TEM CaMbIM OKa3aTbCsl B U30JIALUHN?

* YenoBeyecKMMH TOCTYIIKAMU B OONbIIEH Mepe IBHKYT €ro CO3HATeNbHbIE CTPEMIICHHS, a HEe TI0JICO3HATENb-
HBIE BiIeUeHUs (WM Ha000pOoT).

* B3rysin Ha pa3BuTHE PYCCKOIO HAPOAA € TOUKHU 3peHust Teopun naccuonapHoct JI.H. ['ymunesa.

» CoBpeMeHHas KyJIbTypa TepsieT (U1 yBEIMYUBAET) UTPOBOM JIEMEHT B KU3HH YEJIOBEKA.

* PoJib ICUX0aHaIM3a B COBPEMEHHOM KYJIbTYpE.

* Het 11 He MoeT ObITh eAMHON O0IIEUETOBEUECKON [IMBUITH3ALIUH.

* COBEpIIECHHYIO THUIIOJIOTHIO KYJIBTYpBI CO3AaTh HEBO3MOKHO.

» OnpenenstonuM JJIs TOBEACHMS YeTIOBEKA SIBIIICTCS THIT €T0 MEHTAITHHOCTH.

2. BeICKaxuTe CBOE MHEHHE IO TIOBOJY TOTO, HaCKOJIbKO BocTpeboBanbl uaen @®. Humme nnm K. Mapkca B
COBPEMEHHOM MUDE.

3. CornacHsl 11 BBl ¢ MHeHUEM 3. Dpeiifa o ensx 4eI0BeUYeCKUX CTPEMIICHUH, O HEBO3MOKHOCTH JTOCTHXKE-
HUS cuacThsi? Hamummmre paccykeHne Ha TaHHYIO TEMY.
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4. Ha30BUTE HECKOJIBKO MPOU3BEACHUN COBPEMEHHOMN TUTEPATYPhl WM KUHOMUIBMOB, B KOTOPBIX HCIIOJIB3Y-

eTCs MCUXOaHAIUTHIeCKas Teopusi Dpeiina; npoaHaTU3UPYHTEe OJHO U3 HUX, C TOYKU 3PCHUS TCOPHUH TMICUXO-

aHam3a.
3HaTh OCHOBHBIC OTIpE/ICICHUS

A TOHSITHS KOMaHI000-
pa3oBaHUs W Ha3bIBAaCT
WX CTPYKTYpHBIE Xapak-
TePUCTUKH;

OCHOBBI  B3aHMOJIEHCT-
BUSA JIIOJIEU B KOJUJIEKTU-
BE, OTHOCSIIMECS K BO-
[pocaM TIpPyNIIOBOH JH-
HaMUKH, KOMaHI000pa-
30BaHUS W CaMOpa3BU-
THS;
aHAJIM3UPYET JOCTOMH-
CTBa U HEIOCTAaTKH MO-
Jened B3aMMOICHCTBUS,
HMEET 4YeTKOe TMpej-
cTaBjaeHHE 00 O0COO€EH-
HOCTSX  JIMYHOCTH H
B3aUMOJEHCTBUA JTIOAEH
B KOJJIEKTHBE, OTHOCS-
mMXcss K  BOIPOCaM
IPYNIOBOM JMHAMUKH U
KOMaHI000pa30BaHUS;
UCTONB3YeT  Haumbosee
3¢ (eKTUBHEIE CcpencTBa
OCYIIECTBJICHHS  B3au-
MOJEHUCTBUSA, B T.4. Ha
OCHOBE STHHYECKUX,
COLIMAJIBHBIX U KYJIb-

Hepeuenb meopemu4ecKux 6onpocoe 0J151 HOO2OMOBKU K 3auemy

©CENOUTAE®WNE

. Komanna kak ocoOsIii Bua Manoi rpymmsl. THITEI KOMaH/.
. OCHOBHBIE XapaKTEPUCTUKH KOJJIEKTHBA KaK Pa3HOBUIHOCTU MaJIOi TPyIIIHI.

JIunepcTBo B KOMaH[I€E.

Orarsl KOMaHI000Pa30BaHusI.

[TpuHIMTIBI KOMaHAHOM PabOTEHI.

Kareropuu komaH| B 3aBUCIMOCTH OT LIEIH (POPMHUPOBAHHSL.
[Tyt KomMarm000pa3oBaHusl.

. IlonsiTue «ponb». Buapl u dyHKIuM posei, BHIIONHAEMbBIX YHaCTHUKAMH KOMaHIbI.
. PoneBast Mmonens pynkumonansuoit komannel P. benbuna. Ee ncnonp3oBanue B mpakTHKe KOMaHI000pa3o-

BaHMUs.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

CruxuiiHoe 1 1eJIeHaIpaBiIeHHoe GOPMUPOBAHUE KOMAH/IBI.
VYnpasieHue B3aMMOOTHOILICHUSIMU B KOMaH/Ie

Onpenenenune odmenus. yHKIMHA 0OIICHUS.

[IpoGiiemsbl, 6Gapbepbl, OIMOKH B OOIIEHUH.

OtpakeHue mpo0aeMbl O0IIEHHUS B TEOPETUUECKUX KOHLETILUSX.
UctouHrKu pacnio3HaBaHUs COCTOSHUM MapTHEPA.

WnTtepnperarys HeBepOaIbHOTO MTOBEACHHUS ITAPTHEPA.

I'ennepHble 0COOEHHOCTH B JI€JIOBOM OOILIEHHH.

WHCTpyMEHTBI yIIpaBIeHNs KOMaHAHBIMU B3aMMOOTHOLICHUSIMH.

Pabora ¢ xoH(pITUKTAaMU B KOMaHJeE.

TpynHoCcTH pabOTHI B KOMaHJIE.

TpennHr KOMaHA000Pa30BaHMUS: COJIEPKAHNE U OCOOEHHOCTH TPOBEICHUS.
Bujpl TpeHHHTOB KOMaH1000pa30BaHusi H OCOOCHHOCTH UX MPUMEHEHHSI.
Tum-OuaauHr Kak crnocod GopMUPOBAHUS KOMAHIBL.

BepeBounslii Kypc Kak crioco0 GpopMupoBaHus KOMaH/IbI

TexHonorna komaH-
1000pazoBaHus U
caMOpa3BUTHUSA
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TYPHBIX  pa3IUuudl "

0COOEHHOCTEl  B3anMO-

JIeHCTBHS TIOACH B KOJI-

JIGKTUBE, OTHOCSIIHUXCS

K BOIIpOCaM TPYIIOBOM

IAHAMHKA M KOMAaHIO-

o0pa3oBaHU
YmeTn BBICNAT, U BBIOpath | 1. [Iporecc meneHanpaBieHHOro (POPMUPOBAHUS 0COOOTO CrIoco0a B3aMMOJICHCTBUS JIFOJICH B OpraHu30BaH-

aJiCKBaTHBIE  CIOCOOBI | HOM IpyIIe, MO3BOJIAIONMEro 3(h(hEeKTUBHO PEealr30BbIBATh WX SHEPTETUUCCKHMA, NHTCIUICKTYaIbHBIN U TBOpYE-

B3aMMOJCHUCTBUS C KOJI-
JIeraMM ¥ IETBMH B 3a-
BUCUMOCTH OT TpeJ-
cTaBlIeHHsT 00 0coOeH-
HOCTAX HX JUYHOCTH, B
T.4. 00 3THUYECKHUX, CO-
HUAIBHBIX H KYJIBTYp-
HBIX Pa3InIHsX;
00CyXIaTh CIIOCOOBI
3¢ (HEeKTUBHOTO PEIICHUs
paboThl B KOJUICKTUBE C
yYeTOM COIIMAJIbHBIX,
KYJIBTYPHBIX M Jp. pa3-
JINYUH;

criocobeH BBIOpaTh aje-
KBaTHBIE CII0COOBI
B3aMMOJEUCTBUS C KOJI-
JIeraMd B 3aBHCHMOCTHU
OT OJTHHYECKHX, COIH-
AIbHBIX M KYJBTYPHBIX
pasnuuMid M OpraHu30-
BaTh KOMaHJHYHO pabo-
Ty B JI€TCKOM KOJIJICKTH-

CKUI MOTEHIMA] cOOOPa3HO CTPATErnYeCKUM LIEISIM OPraHU3allH, Ha3bIBACTC:

A) koMaH1000pa3oBaHue;

b) rpynmnoBas cryioueHHOCTS;

B) neHHOCTHO-OpHEHTAMOHHOE €TUHCTBO.

2. KomanmooOpa3oBaHre Kak CIIEUATBHBIA B JeSTEIFHOCTH 3aPOAIIIOCH:

A) B xoH1ie 19 Beka;

bB) Bo BTOpOIi Mos10BHHE 20 Beka;

B) B Hagane 20 Bexka.

3. B HacTosAmMi MOMEHT BBIACIISIOT CIEAYIOIINE HAPABICHUS B 001aCTH KOMaHI000pa30BaHMS:

A) BOIIPOCHI KOMIUIEKTOBAaHHS KOMaHI;

B) dopmupoBaHre KOMaHAHOTO AyXa;

B) nnarHocTtuka 1eneBbIX IPYMIl ¢ TOYKU 3PEHHUS UX COOTBETCTBHS HMOHITHIO «KOMaHay;

I') Bce oTBeTHI He BepHBI.

4. Cocrosiare 3¢ (EKTUBHOTO TPYNIIOBOTO B3aUMOJICHCTBHSI B TIpoliecce paboThl COTPYJHUKOB OpraHU3aINY,
YETKO OCO3HAIOIIMX B3aMMOCBSA3M MEXAY LEISIMU, METOJaMH pabOThl U IPOLECCOM YCIEHIHOTO BBIMOJIHEHHUS
3a/1a4, Ha3bIBAETCA:

A) CIIIOYEHHOCTB;

B) rpymnma;

B) xomanpa.

5. Bup rpymiisl, 4ieHbl KOTOPOH MOTYT MOBBICUTH 3 (EKTHBHOCTh COBMECTHOM JICITENLHOCTH, HO HE TIpHIIa-
raroT K 3TOMY HU MaJeMIINX yCHUIIUi, HA3bIBAETCS:

A) nmoTeHIMaIbHAS KOMaH/a;

b) nceBnoxkomanna;
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BE€ 3aBUCHMOCTH OT OCO-
OeHHOCTE  ayauTOpUHU
(Bo3pacTHBIE OCOOCHHO-
CTH, TEHJIICpHBIC pa3u-
YHs U TIPOY.);
pacno3HaBate 3¢ dek-
TUBHOE PEIICHUE OT He-
3¢ (HEeKTUBHOTO B paMKax
mpoliecca KoMaHm000pa-
30BHUS;

MoAOUpaeT CHoCOOBI U
METOJBI  B3aUMOJECHUCT-
BUS C KOJUIETAMU B 3a-
BUCUMOCTH OT TIpe-
CTaBJICHUsI TpejCTaBIIe-
HHE 00 O0COOCHHOCTSIX
WX JTUYHOCTH, B T.4. 00
STHUYECKHUX, COIHANb-
HBIX U KYJbTYPHBIX pa3-
JTUYHUSIX

B) pabouas rpynmna.

6. HeOomnpimas rpynna jrozaei, cTpeMsImuxcst K JOCTHKEHHIO 00IIeH eI, MOCTOSHHO B3aUMOCHCTBYIOIINX
Y KOOPAMHUPYIOIIUX CBOU YCHUJINS, Ha3bIBACTCS:

A) KOMaH1a;

B) pabouas rpynma;

B) niceBnoxomanma.

7. UenoBek, KOTOPBINA BEAET IPYTHX 32 co00M, 3a7aeT HAMIPABICHNE W TEMIT IBIDKEHIUS, 3apsDKaeT dSHEPTHel,
BOOAYILIEBIISIET, MOKAa3bIBACT PUMEp, MIPHUBJIEKAET K ceOe JIo/eH, HalleJieH Ha mpeoOpa3oBaHue M Pa3BUTHE —
3TO:

A) MeHeKep;

b) auaep;

B) pyxoBonuTens.

8. B xonnenuuu P.M. benOuHa BBIAETSAIOTCS CIIEAYIONIIE KOMaHIHBIE POJIH:

A) peanusarop;

B) pyxoBonuTens;

B) moTuBaTop;

I') opranmzarop;

J1) Bce OTBETHI BEPHBHI.

9. CoBOKYITHOCTbH O’KHUIaHHH, CYIIIECTBYIOIIAst OTHOCUTENIHHO KaXK/I0T0 YjeHa KOMaH/Ibl, Ha3bIBAETCSL:

A) poab;

b) o6pas3;

B) ctpemnenue.

10. B mogenn ympasnendeckux posied bazaposa T.1O., peanusanust JaHHOH poJiM MPEATNONaracT onepaTHB-
HOE yTIpaBJlIeHHE, NOoAepKaHue ON3HEC-IPOLIECCOB U OPTaHU3ALMOHHOM CTPYKTYPHI B peXuMe (PyHKIHOHUPO-
BaHUS:

A) opranuzarop;

b) ynpasnener;

B) agmuHucTpaTop;

I') pykoBonuTenb.

11. TTo muenuto P.M. benbuna, npejcraBuTeIy JaHHON KOMaHIHON POJIM aMOMIIMO3HBI, a3apTHBI, OOPIOTCS
3a mo0Oey 1000l 1eHot, Oyopaxar KOMaH/ay W JBUTAIOT €€ K IENH, IPU 3TOM OTJIMYAIOTCS Pa3ipaKuTelb-
HOCTBIO, HETEPIIEHUEM U HE BCET/Ia CIIOCOOHBI JIOBECTH JIO JIOTHYECKOTO KOHIA CBOK) aKTUBHOCTh — JTO:
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A) opraHu3arTopsi;

b) reneparopsl uzei;

B) MmoTuBaTOpBHI;

I') rapmonn3aropsl.

12. K Mexanu3mam, 1o KOTOPBIM WICHB KOMaH/ ] MPUHUMAIOT CBOU POJIU, OTHOCST:

A) poneBoe caMOOIIpe/IeICHHE;

b) poneBast nnentudukanmys;

B) coznanue ponw;

I') mpunsTHe ponu;

) Bce 0OTBETHI BEPHBI.

13. ABropoMm mozenu «Komeco KoMaHabD) SBISCTCA:

A) T.b. bazapos;

b) P.M. ben6un;

B) Mapn:kepucon-MakKenH.

14. Ponu «uccienoBaTeab—TMpoMOyTeP» B Mojaenu MapmkeprucoHa-MakKeHHa cOOTBETCTBYET CIEAyOIINI
THTI 33/1a4:

A) KOHCYIIFTUPOBAHHUE;

b) HoBaropcTBO;

B) pasButue;

I') opranuzanus;

) ctumyaupoBaHue.

15. CrienuajiucThl OHOTO MPOQUIIS, PETYISPHO BCTPEUAIOIIUECS JJII COBMECTHOTO M3y4YeHHsI pa0O4YuX BO-
MIPOCOB:

A) BUpTyanbHas KOMaH/Ia;

b) koMmaHaa cIenUATUCTOB;

B) xomanza nepemeH.

16. 3HaHre HOPM W MPaBWII, IPUHATHIX B KOMaHJIE, IO3UTUBHOE WM KaK MUHIUMYM HEHTpajIbHOE K HUM OT-
HOIIICHHE U CJICIOBAaHUE UM B TTIOBCEAHEBHOW KU3HH, HA3bIBACTCS:

A) TOSNIBHOCTD;

B) 3akoHOMOCITYIIIHOCTE;

B) npentnaaOCTS;

I") npuBep>KEeHHOCTB;
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J1) Bce OTBETHI HE BEPHEI.
Bnanetsb MPAKTUIECKAMH  HABBI-

KaMH  HCIIOJIb30BaHUs
3JIEMEHTOB KOMaH1000-
pasoBaHUS W camopas-
BUTHSI Ha IPYTuxX IHC-
OUIIMHAX, Ha 3aHATHAX
B ayJAUTOPHH U Ha yuel-
HOH M MpPOU3BOJCTBEH-
HOH NPaKTHKE;
NIPUMEHATH Ha MPAKTUKE
n30paHHbIE CpencTBa
opranm3and  paboTHI
KOJIJIEKTHBA, HEKOTOPBIE
CIOCOOBI  camoperys-
LUUH U TPEHUHIOBBIE YII-
paKHEHHS, HarpaBJleH-
HbIC Ha BBIPAOOTKY 3(-
(DEKTUBHOTO BIMSHUS Ha
WHIUBUAYyaTbHOE u
TPYIIOBOE  TMOBEJCHHE
CBSI3aHHOE C OCOOEHHO-
CTSIMU TPYIIIIOBOH [IU-
HAMHKH M KOMAaHI000-
pa3oBaHus;

COOTHOCHT JOCTOMHCTBA
U HEAOCTAaTKU MHCIIOJIb-
3yeMbIX MOJejel B3au-
MOJEHCTBUS C TOYKH
3peHHsl y4yeTa COLUANIb-
HbIX, KOH(ECCHOHAIIb-

[IpencraBuTh OJHO WIIM HECKOJILKO KOMAaHIHBIX AeJ (3aBUCHT OT TPYJOEMKOCTH) 000 HaNpaBIeHHOCTH:
npohecCHOHANBHOHN, Y4eOHOW, HAayYHO-HCCIEA0BAaTEIbCKON, OOIIEeCTBEHHO-TIONE3HOW, KYJIBTypHOW, Onaro-
TBOPHUTEJIBHOM, CIIOPTUBHOM U p. DTO MOTYT OBITh: KOHKYPCHI, (IeIIMOOBI, aKLIMH, BBICTYIUIEHHSI, COPEBHO-
BaHUsI, CyOOOTHUKH, KOH(pEPESHIIUH U JIp.

KomanHoe 1e10 MoXeT ObITh HPEJICTAaBICHO B BUE (HOTO- MJIH BHICONPE3CHTAIIHH.

TpeboBanus:

-MIPOJIOJDKUTEIBHOCTD He Oonee 10 MUH.;

-y4acTHe BCEX WICHOB KOMaH bl (00sI3aTEILHO);

-popma rmomaum — cBoOOTHAS;

-[IOHSTHAS U MHTEpecHas (opMa MpeACTaBICHUS MaTepuaa
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HBIX, KYJIbTYPHBIX pa3-
JIMYUN; MOXKET COCTaB-
JIATH COOCTBEHHYIO TIPO-
rpaMMy CaMOpPETYJISALUT
U NPOBOAUTH TPCHUHIO-
BbIC YNpPaXHEHUS, Ha-
NpaBJCHHBIE HA BBIPA-
00TKy 3¢ (EKTHBHOTO
BIMSIHUS Ha MHIOUBHIY-
QIBHOE W TIPYIIIOBOE
MOBEJICHNE, CBSI3aHHOE C
OCOOCHHOCTSIMH ~ TPYII-
OOBOW IWHAMHUKHA U KO-
MaHA000pa30BaHHS

3HaTh

OCHOBHBIE OIIpE/IETICHUS
U TIOHATHS MEINaKyIIb-
TYpEL,

OCHOBHBIE METOJ/Ibl HC-
ClIeJOBaHMU, HCIIOJIb-
3yeMble B MeIUaaHaIU-
3€;

ONPEACIICHUS] MEAUINHBIX
TTOHSTHH, OCHOBHBIE
TEOPETUYECKUE MOIXO-
IBI K HAM, UX CTPYKTYp-
HBIE XapaKTePUCTUKH;
onpeeIeHs] MEIUNHBIX
MPOLIECCOB

Ilepeuensy meopemuuecKkux 60npocog K 3auemy:

1. Teopuu nnpopmaroHHoro oomiecTsa. eHOMEH MEANAKYIbTYPHI.

2. OCcHOBHBIE 3MOXH B Pa3BUTHU Meua U QYHKIUH MEIUaKyIbTyPHI.

3. MenuakynbTypa Kak (P€HOMEH 3I0XH MOJEPHA. «DJIUTAPHOE» — «MACCOBOE» KaK MapagoKc KyJIbTyphl. Teo-
pUsL ¥ TIPAKTHKA ABYX KYJIBTYD.

4. MennakynbTypa u Mudpsl XX Beka. MHpopManus kak BnactTh, OM3HEC U 3HAHUE.

5. Menunakynbtypa Poccun B yClIOBUAX COLIMATIbLHON MOJEPHU3ALUU.

6. Kputnka menua TEKCTOB.

7. DnexTpokoMMyHuUKaluu (tenerpad, TenedoH, paanuo) U UX BIMSIHUE HAa OOIIIECTBEHHOE CO3HAHMUE,

8. Menuna u kuaemarorpad.

9. «PeanpHOCTE» B COBPEMEHHOW MEINAKYIBTYPE.

10. UrpoBbie GHIbMBI HHTEPAKTUBHOTO TEJIEBUICHUS. Tenecepran u Tenepekiiama Kak MpoJayKThl PHIHOYHOM
9KOHOMUKHU.

11. Konuemnmus meanacpeasl. MTHTEpHET Kak MPOCTPAHCTBO CBOOOTHONH KOMMYHHUKAIIHH.

12. Maccmenua u BIacTh: HA IMYTH K THAJIOTY.

13. busnec u popMupoBaHUE MEAUAPHIHKA.

14. CeTteBoe 00IIECTBO M TPaHUIIBI IPUBATHOM C(hEphI.

15. Tenesunenne. Cepraibl ¥ TOK-IIOY.

MenuakynbeTypa
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Tect:

1. MennakyJasTypa — 370 ....

YkaxuTe He MeHee IBYX BADUAHTOB OTBETA.

a) MpoLecC B3aMMOACHCTBHS MEIUIHBIX HICTOYHUKOB B O0IIECTBE;

0) KynbpTypa OOIIEHHS TTPHU TOMOIIHA MEAWHHBIX CPECTB;

B) cucteMa HH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX CpPEACTB, BHIPAOOTAHHBIX YEJIOBEYECTBOM B Ipoliecce
KYJIbTYPHO-UCTOPUYIECKOTO Pa3BUTHSI, CIIOCOOCTBYIOMINX (POPMHUPOBAHHIO OOIIECTBEHHOTO CO3HAHUS M COIMa-
JU3alKH JIMYHOCTH;

T) nepeaada HHGOPMALUU U KYJIBTYpBl €€ BOCIIPUSATHS;, OHA MOYKET BBICTYIAaTh U CUCTEMOW ypOBHEH pa3BUTHS
JIMYHOCTH, CHOCO6HOI>1 «YUTATb», aHAJIM3UPOBATL U OUCHHMBATHL TCKCT, 3aHMMATLCA TBOPYCCTBOM, YCBAHMBATh
HOBBIE 3HAHUSL.

2. MeauakyJbTYpPY MOKHO CYHTATh MEXaHU3MOM CBSI3M MEXKAY ...

YkaxuTe He MeHee IBYX BADHAHTOB OTBETA.

a) 00IIeCTBOM M TOCYJAapCTBOM;

0) COIIMyMOM U BIIACTHIO;

B) perHOHaMU;

T') TOCYIapCTBAMHU.

3. K10 u3 ucciengoBareieil paccMaTpuBaJ MeIna Kak «MH(OI0ruio»?

a) XK. bonpwuitsp;

6) K. [enes;

B) 1O. JlotmaH;

r) P. bapr.

4. OcHoBHbIE (PYHKIMHM MeTUAKYJIbTYPHI ...

YkaxnTe He MeHee IBYX BADHAHTOB OTBETA.

a) UCCIIeI0BATENIbCKAS;

0) KOMMYHHUKaTHBHAS;

B) HHpOpMAaIMOHHAS;

I') COMaTHYecKasl.

5. MeauakyabTypa BO3HHKJIA KaK KyJbTYpa JMOXH...

a) TOCTMOJICPHHU3MA;

0) MoJepHHM3MA;
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B) YJIBTPaMOJCPHU3MA;

T') IOCTUMIIPECCUOHU3MA.

6. BusyajibHble HOBAllMH r'a3eThbl — 3TO...

YkaxuTe He MeHee IBYX BADHAHTOB OTBETA.

a) KpyIHBIC 3aT0JIOBKU;

0) pa3bpeIMHEHNE TEKCTA C WILTIOCTPAIUSIMHU;

B) pa3MeIIeHUE PEKIIaMBI,

T) 3cce.

7. Kunemarorpad — 37o...

a) CPeICTBO KOMMYHHMKALIMU U CUHTE3 TEXHUYECKOH U XyI0’KECTBEHHOMN KYIbTYpPHI;

0) TexHIYECKOE H300pETEHHE;

B) crienpuyeckue TPIOKU MEna;

T') HCKYCCTBO.

8. [louemy He MONMYJASIPHBI y4eOHbIE Te1€BU3HOHHbIE METHATEKCTHI?

YkaxuTe He MeHee IBYX BADHAHTOB OTBETA.

a) HAJIM4IMe I0MOpa;

0) OTCYTCTBHE UTPOBOT'O KOMIIOHEHTA,;

B) pacueT Ha MpOoeCCUOHANBHYIO CICIU(UKY ayUTOPHUH;

T') KOHIENTYyaJIbHBIM [TECCUMHU3MOM.

9. Kak Ha3bIBaeTcsl KOHLUENUMS, COTJIACHO KOTOPOl HH(OPMATHKA, KOMIILIOTEPbI U MUKPO3JeKTPOHUKA
onpeeNsaoT U NPeodPa3yloT BCI0 COBPEMEHHYI0 COLIMAJILHYIO CHCTEMY:

a) «MHIYCTPUATBLHOTO O0IIEeCTBaY;

0) «IIOCTHHyCTPHAILHOTO 00IIIeCTBaY;

B) «TE€XHOTPOHHOTO OOILECTBAY;

T') «MHPOPMALMOHHOTO O0IIECTBAY.

10. «O0001meHHas XapaKTePUCTHKA CYIeCTBOBAHNS B COBPEMEHHBIX 001IeCTBAX THIIA KYJIbTYPHI, Npe-
BpaIllleHHOH B MH1YCTPHAJIBLHO-KOMMep4ecKYIo ()opMy MPOM3BOACTBA H PACHPOCTPAHEHHUS € OMOIIBIO
cpelacTB MaccoBOii MH(pOPMAIINU CTAHAAPTH3UPOBAHHBIX TYXOBHBIX §J1ar» — K KAKOMY MOHSITHIO O0THO-
CUTCS 3TO onpenejieHue?

a) K MOHATHIO «MH(POPMALIMOHHOE OOILIECTBOY;

0) K MOHATHIO «YIBTPAMOJEPHU3M;

B) K HOHATHUIO «MAaCCOBasd KOMMYHUKAIIHA»,;
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T') K IOHATHIO «QJINTApHAsI KYJIbTYpay.
11. Meaua (ot nar. media, medium) — cpeactro, mocpearuk. KTo BB 3TOT TEPMHUH B T'yMaHUTApHOE 3HAHHE
JUTE 0003HAYEHUS PACIIMPSIOIICHCS] CUCTEMBI MaCCOBBIX KOMMYHUKAIMA? Bubl Menua: mevaTHble, ayuaib-
HBIE, BU3yalbHbBIC, ayTHOBU3yanbHble. CHHOHUMHUYHBIC TIOHSATHA: Maccmenna, CMU, CMK.
a) I'. Mapkyse;
0) I'.M. Makro3H0M;
B) T. AnopHo;
r) 3. JlropKreiim.
Ymethb MPUMEHSTh 3HAHHUSA TI0
MEIHUaKyIbType B IPO-
(deccuoHanpHON  nes-
TEJIBHOCTH;  UCIOJb30-
BaTh MX Ha Mexauciw- | Ilpakmuueckue 3adanus.
JTUHAPHOM YPOBHE; 1. TIpoaHanu3upoBaTh TO, KAK CIOBECHBIC M BU3YalIbHBIC CHMBOJIBI B MEHATCKCTE
nmpuoOpeTaTh 3HAHUSA B | 00Pa3ylOT HEKOE 3HaUCHHUE (K IPUMEPY, POJIb 3HAKOB B pEKJIaMe).
obmacTi MeanaKyabTy- | 2. PacmosHaTh W MpoaHATHU3UPOBATH CHMBOJIHYECKHE KOIBI (Kaap, pakypc U T.11.) B
pBL; MEMATeKCTe; TO, KaKk WHPOPMAIUS COOTHOCHUTCS C KOJAaMH M YCIOBHOCTSMH MeIua; MPOaHATHU3UPOBATH TO,
KOPPEKTHO BBIPAXKaTh U | KAK CHMBOJUYECKUE KOJbI MOTYT B3aHMMOJICHCTBOBATh APYT C JAPYTOM JUJIsl CO3/IaHHs ONMPEIEICHHOTO CMBICIA
apryMEHTHPOBAHHO Me/INaTeKCTa.
000CHOBBIBATH croto | 3. [IpoaHanu3upoBaTh peKIaMHbIe AU MEAUATESKCTOB (BU3yasibHAS M MUChMEHHAS
TOYKY 3pEHHS Ha COBpe- | MH(pOpMaIIUs, camas BaXKHAs 4acTh JaHHOW HH(OpMAIIMK, KOMIO3UIHS adUILIN).
MEHHBIE Mmenuitabie | 4. Ha ocHOBe pekiaMHON a(uIIN CAeaTh MPOTHO3 yCIeXa y ayJuTOPUH TOTO WIIM WHOTO PEKIaMHPYEMOTO
MPOIIECCHL; MeIHaTEKCTa ¢ MU(POIOTHIECKHAM, CKa30UHBIM, (DONBKIOPHBIM HCTOYHHUKOM.
aHaJM3UPOBATh  CBOKO
MOTPeOHOCTh B HMHE)OP-
Marn
Brnanetsb IIPaKTUYECKUMU HaBbl- | biok meopueckux 3a0anuii 01 6blA6/1eHUA YPOGHI KPEAMUBHO20 NOKA3AMENA TUYHOCIU:

KaMH KPUTHYECKOTO
BOCIIPHSTHS MeJHa-
KYJIETYpHOI nHpOpMa-
LUH;

1. OnummTe Kajap U3 ayAMOBH3YaILHOTO MEINATEKCTa, KOTOPBIN BhIpaxkaeT oOpazHoe 0000IIeHe, ocTaBIiee-
Cs1 y Bac I0CJI€ IIPOCMOTpA.

2. lIpenyioxkute cBOi BU3yallbHBIN BapuaHT 00pa3HOro 0O000IIEHNS aBTOPCKOM KOHIIETIIH 2y THOBU3YaIEHOTO
MEAMATEKCTa B BUJIE TUIAKATa WM KOJIJIaXKa.
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HaBBIKAMU
METOJIaMHU MEAUAKYJIb-
TYPHOI'O aHajau3a co-
BPEMEHHOM JEHCTBU-
TEJIbHOCTH,

HaBbIKAMH COLUATIBHOTO
B3aHMOJCHCTBHS, CO-
TPYIHUYCCTBA

3. Ilepenaiite oOpazHoe 0000IIEHHE aBTOPCKOW KOHIETIMH ayAWOBH3YaJbHOTO MEAMATEKCTa CTPOUYKAMH M3
U3BECTHOTO CTUXOTBOPCHHS, 00Pa3HO-3MOIIMOHAIBHOE COACPKAHUE KOTOPOT0 YACTHYHO MEPEKINKASTCs (MK
COBIAZACT ¢ Hel) C TEeMOW JAaHHOTO MEINATEKCTA.

4. CocTaBbTe paccka3 0T MMEHHU NIEpPCOHaKa MeIuaTeKcTa (C COXpaHeHHEM OCOOCHHOCTEH ero Xxapakrepa, JeK-
CHKH H T.II.).

OK-5 - ciocoOHOCTBIO K CAMOOpraHU3aIMU 1 CaMOOOPa30BaHHIO

3HaTh OCHOBHBIE METO/IbI HC-
CJICJIOBAHUM, UCITIOJIb-
3yeMBIX B IPOLIECCE ca-
MO0OOpa30BaHUs U CaMo-
Ei;?;jé’}lm nonsmi | [NousiTre )KI/I?,HeHHOI:O MyTH.
(OKM3HEHHBIH TTyTH, —  IloHsTHE )XN3HEHHOH MO3ULIUH.
OKV3HEHHAs Mo3uiusy, | —  LIOHATHE )KU3HEHHOM NEPCIEKTHBBI.
«OKM3HEHHAs MepCIeK- —  IloHsTHE )XKU3HEHHOTO CLECHAPHSL.
THBa»; —  JIm4HOCTP KaK CyOBEKT KU3HEHHOTO ITyTH.
OCHOBHBIC IIDABHJIA OP- | —  JIU4HOCTHBIN POCT U €r0 MATOTCHHBIC MEXaHH3MBI.
TAHH3AIHIH TIPOLECCOB —  Ilpu3Haku OCTaHOBKH JUYHOCTHOT'O POCTA.
caMOOpraHH3aIliy U ca-
T I— —  IloHsTHE MHOMBHUIYATbHOTO KOYYHHIA U YCIOBHS €T0 yCIEIIHOCTH.
OCHOBHBIE METO/IBI UC-
CJICJIOBAaHUM, UCITIOJIb-
3yEMBIX B MpoIeccax
caMOOpraHU3alyy U ca-
MO0Opa3OBaHMS.
YMetb o0CyXIaTh CrocOOBI 1. )Ku3HeHHsbI# myTh — 37O ...

3¢ (HEeKTUBHOTO PEIICHUs
mpoOeM, CBA3AHHBIX C

a) cyOBeKTHBHAs CTOPOHA PEATbHOM KU3HU;
0) IPOTHBOPEUMBHIA MPOLIECC, MPEANONAraloUIMKA NOTPEOHOCTh K AKTUBHOCTH, CaMOpeain3aluu coo-

Texuonoruga komaH-
JI000pa30BaHUS U
caMOpa3BUTHUSA
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caMOOpraHu3aluein U
caMo00pa3oBaHKEM;
pacriozHaBath 3¢ dek-
TUBHOE PEIICHHUE OT He-
3¢ PEKTHBHOTO;
MPUMEHSTH MOJIY4YEeHHBIE
3HaHUSA B Tpodeccuo-
HaJbHOM JIEATEIHLHOCTH,
UCIONB30BaTh UX Ha
MEXIUCLUIUIMHAPHOM
YPOBHE;

npuoOperaTh 3HAHHUA B
o0JjacTu caMoopraHuza-
OMd M caMooOpa3oBa-
HUIO;

IUIAHUPOBAaTh LEIH U
YCTaHaBIMBATh MPUOPH-
TETHl MIPH BBHIOOpE CIIO-
cOoOOB MpPHUHATHS pellle-
HUU C YYETOM YCIIOBHH,
CPeACTB,  JIMYHOCTHBIX
BO3MOKHOCTEH U Bpe-
MEHHOH  NepCIEeKTUBBI
JNOCTIPKCHHS; OCYILECT-
BJICHUSI ICATEILHOCTH;
($bopMHpOBaTL MPHOPU-
TETHBIC LENH JESTEeNb-
HOCTH, JaBasi TMOJHYIO
apryMEHTAIMI0 TPHHU-
MaeMbIM PELICHHSIM IpPH
BBIOOpE CIIOCOOOB BBI-
MOJTHEHUSI  JIeSTENbHO-

CTBEHHBIX YCTPEMIICHUI;
B) MHANBUAYAJIbHAS HCTOPHS JAYHOCTH, €€ COJePKaHNe 1 MHPOBO33pPeHYeCKas CyTh;
T') BBIOOp TIpopeccru M KOHKPETHBIX KU3HEHHBIX TIJIAHOB.

2. J)KuzHeHHBIE OTHOIIEHUS, CIIOCO0 WX pean3allii, OTBEUAIONINi (MM He OTBEYAIOIIHi) TOTpeOHO-
CTSIM, LIGHHOCTSIM JIMYHOCTH — 3TO ...

a) BHYTPEHHS J)KU3Hb;

0) OuorpaduyecKuii IIaH eIMHCTBA BHYTPCHHEH M BHEIITHEH KU3HU;

B) JKU3HEEATECIbHOCTD YEJIOBEKA;

r) SKH3HEHHAs] MO3ULIHSL.

3. TexHosnorusi, MO3BOJSIOMIAS JOCTUTaTh MAKCUMAJIBHBIX PE3yJIbTaTOB ¢ MUHUMAJIBHO BO3MOKHBIMU
YCHJIUSAMH — 3TO ...

a) TMYHOCTHBIN POCT;

0) KOYYMHT;

B) BEJIHEC;

I') yCTPEMIIEHHOCTb B Oyayliee
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CTH;

CTaBUTh LM U OIpPEJIe-

JIATh POJIK B KOMAH/IC;

CTPOUTH

KOMMYHHKaTHBHBIC

MPOIIECCHI
Bnaners MPAKTUYCCKUMH  HABBI-

KaMH  HCIIOJIb30BaHUS
3JIEMEHTOB CaMOOpPTaHU-
3alid U caMooOpa3oBa-
HUSl Ha APYTHX AWCLUII-
JMUHAX, Ha 3aHATUSAX B
ayJIUTOpUX M Ha y4eo-
HOH M MpPOU3BOJCTBEH-
HOH NIPAaKTHKE;
crocobaMu JIEMOHCTpa-
UMM YMEHUS aHaIH3U-
poBaTh  CUTyalHMIO U
MPUHUMATH PEIICHHUS,;
METOAaMU CaMOOPraHH-
3alMl ¥ caMoo0pa3oBa-
HUS,
croco0aMu OLIEHUBAHUS
3HAYMMOCTH M TIPAKTH-
YeCKOH IIPUTOTHOCTH
MOJTy4YeHHBIX Pe3yNbTa-
TOB;

BO3MOXKHOCTBIO ~ MEX-
JUCIHUITTIMHAPHOTO TIPH-
MEHEHHUSI  MOJYYECHHBIX
3HAHUI;

TEXHOJIOTHSIMH OpraHu-

— IIpencraBuTth cOOCTBEHHOE TOPTQOIHO, KOTOPOE OTpaxkaso Obl BujeHne BamMu coOCTBEHHOTO pa3BUTHS B
Oyayweil npodeccHOHaIBHOM ACSTENbHOCTH, HAyYHO-HUCCIIEA0BaTEIbCKON padoTe, 00IIeCTBEHHOH, KyIbTyp-
HO-TBOPYECKOH, CIOPTHBHOM U JIp. cepax (MOKHO BbIOpaTh i cebst mpuoputeT). B moprdonro Moryt ObITh
BKITIOUEHBI CIIEYIONINE MaTepHajbl: TPAMOTHI, CEPTU(MUKATHI, TUTIIOMBI, ITyOJIMKAINH, PE3IOMEe, CBUIETEIBCT-
Ba, OJ1aroiapCcTBEHHbIE TMCbMA, PEKOMEHIAMN U JP.

— IloAroToBUTH U BBICTYIHTH C TPE3€HTAIEe COOCTBEHHON KOMaH IbI.

ConeprxkaHre pe3eHTallN: Ha3BaHKe, 1eBU3 (MUCCHS), IOTOTHII, aTpUOYTHI KOMaH/a.

TpeboBanus K Mpe3eHTALNH:

-TIPOJIOJDKUTENHFHOCTH He Oonee 7-10 MuH.;

-y4acThe BCeX WICHOB KOMaH/BI (00s3aTeNLHO);

-opma mpencraBneHus — ycTHasi;

-MOXHO MCTIOJI30BaTh Pa3INYHBIE BCTIOMOTATENbHBIE CPEACTBA (My3bIKa, TUTAKaT U JIp.);
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3alUM  Tpolecca caMo-
oOpa3oBaHus;, TIpHEMa-
MU IIeJIeTIoNIaraHusl  BO
BPEMCHHOH TIEPCIICKTH-
BE, crocobamMy IUIaHH-
pOBaHUs, OpraHU3aIUH,
CaMOKOHTpOJII M Camo-
OLICHKH JIESTEJIbHOCTH;
JEMOHCTPHUPYET 3HAHUE
CONlep)KaHusI U OCOOEH-
HOCTEW MpoleccoB ca-
MOOpPTaHHU3alUN U CaMo-
o0pa3oBaHHs, HO JaeT
HEMoJHOe 00OCHOBaHWE
COOTBETCTBHS BHIOpaH-
HBIX TEXHOJIOTHH peasu-
3aIlUH MPOIIECCOB IENAM
Mpo¢eCcCCHOHATBEHOTO
pocra;

CHUCTEMOM 3HaHUH O Co-
JIepKaHuu, OCOOEHHO-
CTSIX TIPOIIECCOB Camo-
OpraHusaluy U camoo0-
pa3oBaHUs, apPryMEHTH-
POBaHHO OOOCHOBBIBATH
MPUHATBIC PELICHUS TIPH
BBIOOpE TEXHOJIOTUH HX
peamm3alud € y4eTOM
nenei npog)eCcroHalIb-
HOTO ¥ JIMYHOCTHOTO
pa3BUTHs




CmpykmypH CmpyxkmypHbiti
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
3HaTh cnoco0bl cOopa Hay4yHO-
TEXHUYECKOW uH(popMa- . .
OO011yI0 XapaKTePUCTUKY METAILTYPTrHUECKOr0 IPEANPUATHSI MOTHOTO LUKJIA U MPEeIIPUSTHA METU3HON OT-
WM TIO TEMaTHKe SKC-| o . -
KypCcUll I COCTaBJIe- p
HUS OTYETA 110 TIPAKTHKE
YMeTn cobuparb Hay4HO-
TeXHU4YECKyr0  HH(pOp-
Manuio 1o  Tematuke | COCTaBIsATh U MHCATh OTYET 10 YYSOHOH - 03HAKOMUTEIIBHOM MPaKTHKE. VueOHAS - 03HAKO
9KCKypcHid Juis coctas- | CofepikaHue 0T4eTa ONpeAessieTCs] HHANBUAYAIBHBIM 3a/1aHUEM, BBIIAHHBIM PYKOBOJUTEIEM HMPAKTHKH.
MUTEIIbHAS IPAKTHUKA
JICHUSI OTYeTa IO TIPaK-
THKE
Brnaners MeTrogaMu cbopa Hayd-
HO-TEXHUYECKOMN HH-
¢dopmarmu no temartuke | [IoAroTOBKa K TEOPETHYECKHM 3aHATHSM I10 00IIei XapaKTepUCTHKH METaJLTypTHUECKOTO MPEIIPHUSTHS MOJI-
OKCKYPCHH [UISi COCTaB- | HOTO IUKJIA M IPEIIPUSITHH METU3HOM OTpaciiu
JIEHHUsI OTYeTa 1O MpaK-
THKE
3Hatb crnoco0bl cOopa Hay4yHO-
TEeXHUYeCKOH HMH(popMa-
UK MO TeMmaTuke 9Kc- | [IpaBuia oO6paboTKy U cucTeMarn3any pakTHIecKOro U JTUTepaTypHOro Marepuana
Kypcuid i cOcCTaBle- VY4eOHas - MpaKTHKa
HUSL OTYETA 10 NMPAKTUKE TIO TIOJTy9YEHHIO TIep-
Ymets coouparthb Hay4YHO- BUYHBIX POeccro-
TEXHUYECKYyI0  WH)OP- . . | HABHBIX YMECHUH H
CocTaBisATh M MUCATH OTYET 10 y4eOHO! - MPaKTHKE IO MOTYYESHHUIO EPBHYHBIX TPO(PECCHOHATBHBIX YMEHHUN
Malyi T0 TeMaThKe . . HaBBIKOB, B TOM YHCIIE
. Y HaBBIKOB, B TOM YHCJIE TIEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-UCCIIEIOBATENBCKOM JCITEIIbHOCTH. M
9KCKYpPCHH JUIS COCTaB- NEPBUYHBIX YMEHUH U
[MonroTOBUTH OTYET CAMOCTOSITENBHO O] PYKOBOJICTBOM IPETIOIaBATEIIs.
JIEHHUsI OTYEeTa IO MpaK- HaBBIKOB Hay4YHO-
THKE HCCIIEA0BATEIBCKON
Bnanets MeToZaMu cOopa Hay4- JeSITeTbHOCTH

HO-TEXHUYECKOM WH-
(dhopMaruu 1Mo TeMaTHKe
SKCKYpPCUH JJIsI COCTaB-

[Tpuemamu 006pabOTKH U CUCTEMATH3ANNH (PAKTUIECKOTO M JIUTEPATYPHOT'O MaTepHaia.
PabGoTaTh ¢ HOpMaTUBHEIM MAaTEpUAJIOM M JTUTEPATYPHBIMU UCTOYHUKAMH, & TAKXKE CUCTEMAaTH3UPOBATh U aHa-
JTU3UPOBaATh (PaKTHIECKUN MaTepHall U CAMOCTOSTEIILHO TBOPUYECKH €r0 OCMBICIIUBATh
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JICHU OT4YeTa IO IIpaK-
THKC

OK-6 - crtocOOHOCTBHIO UCIOJIB30BaTh

00IIenpaBOBbIC 3HAHMS B PA3JINYHBIX cepax AesiTeIbHOCTH

3HaTH

OCHOBHBIC
TOHSTHS;
OCHOBHBIC
[paBa;
NPUHLMIB TPUMEHEHUS
FOPUANYECKON OTBETCT-
BCHHOCTH

IPaBOBbIC

HNCTOYHHUKH

REEoOoNoa~swdE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Ilepeuens 6onpocoe 014 n0020MoOGKU K 3auemy:

[Tondarue, npusHaku rocygapcTBa

dopma npaBiIeHHUs: TIOHATHE, BUIBI

®opma rocy1apcTBEHHOTO YCTPOICTBA: MOHATHE, BUABI

I'ocynapcTBEHHBIN PeXUM: TIOHSITHE, BUABI.

Koucrutynus Poccuniickoit @enepanyiv — 0OCHOBHOM 3aKOH I'OCYAapCTBa.

®opwma nipaBnenus Poccuiickoit @enepanmu.

Cucrema oprasoB rocy1apcTBeHHOH Binactu B Poccuiickoit @enepanuu.

IIpesunent Poccuiickoit denepanumn.

®enepansaoe Codpanue Poccuiickort denepanuu.

[IpaButenscTBO Poccuiickoit @eaepanuu.

Cucrema cyznoB B Poccuiickoit deneparui.

Ocob6enHoctH (heaeparuBHOro yctpoiictsa Poccun.

IloHsiTHE M CYLIHOCTH IIpaBa.

HcTouHukH mpasa.

Cucrema 3akoHoaatenbcTBa Poccuiickoit deneparuu. HopMaTUBHO-TIPAaBOBBIE AKThI, UX BUABL.
OTpaciau poccUiCKOTro mpaga.

IIpaBoHapyIIeHNE: TOHATHE, IPU3HAKH, BHIBL.

KOpuanyeckast OTBETCTBEHHOCTb, TOHATHE M BHUJIBL.

IIpenMer u MeTO Tpa’kJaHCKOTO MpaBa.

CyOBeKTbl 1 00BEKTHI TPAKIAHCKOTO MPaBa.

[IpaBocmocoOHOCTE U JIeecOCOOHOCTh (PU3NIECKUX JIUII.

HOpunuueckue nuua: NoHATHE, BUABL, 0COOEHHOCTH CO3JaHuUs M MPEKPAILLEHUS AEATEIbHOCTH.
I'pask1aHCKO-TIPABOBBIE CICTIKHU, UX BUBI, (DOPMBI B YCIOBUS JIEHCTBUTEILHOCTH.
[lonsaTne nmpaBa co6cTBEHHOCTH. Belinble mpasa Juia, He SBIAIOLIETr0cs COOCTBEHHUKOM.
OcHOBaHUs TPHUOOPETEHIUS MMPaBa COOCTBEHHOCTH.

IIpaBoBeneHue
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26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

OcHoBaHHs TPEKpaLICHNUs TPaBa COOCTBEHHOCTH.

Buasl rpaknaHCKO-TIPaBOBBIX JOTOBOPOB M CIIOCOOBI 00€CHIEUCHNS UX UCIIOJHEHNUS.
HacnenoBanue no 3akoHy ¥ 110 3aBELIAHUIO.

3akroueHue Opaka.

[Ipexpamenne O6paka. [IpuzHanue Opaka HeEHCTBUTEIHHBIM.

NmyiecTBeHHBIE TPaBa CyIpyros.

IIpaBa 1 00s3aHHOCTH POAMTENEH U AETEH.

AnMMeHTHBIE 0043aTehCTBA (CYOBEKTHI, YCIOBHUS M MOPSIOK BBHITLIATHI).

JInmenue POAUTECIILCKUX IIPpAB.

[IpeameT TpynoBOro mpasa.

TpynoBO OrOBOP: YCIOBHUS, CTOPOHBI, OPSIIOK 3aKIFOYCHMSL.

[Nopsinok mpuema Ha padoTy. cipITaTenbHBINA CPOK.

[TousiTre ¥ BUABI pabovero BpeMeH!

Bpewms otasixa

TpynoBas AUCLUIIIMHA U OTBETCTBEHHOCTD 32 €€ HapyIleHHE.

MaTepI/IaIH)HaH OTBETCTBECHHOCTbH pa6OTHI/IKaZ TMOHATHUEC, OCHOBAHHWA U MOPAIOK IPUMCHCHH.
MarepuanbHas OTBETCTBEHHOCTb Pa0OTOAATEIIS: IOHITHE, OCHOBAaHMS M TOPSIIOK IPUMEHEHHUS.
ITpekpaiieHue Tpya0BOro AOr0BOpA.

[IpenMer u MeTOJT aIMUHUCTPATUBHOIO MpaBa.

CyOBeKTbl aIMUHUCTPATUBHOIO IPaBa.

l'ocynapcTBeHHas ciryxoa.

AIIMUHUCTpaTUBHBIE IPABOHAPYILEHHUS U aJMUHUCTPATUBHAsI OTBETCTBEHHOCTh. COCTaB aAMUHUCTPATUB-

HOI'O IMPOCTYIIKA.

48.
49.
50.
51.
52.
53.
54.

AJIMUHHCTpaTHBHBIE B3bICKaHUA. HamoxeHue afMUHICTPATUBHOTO B3bICKaHMSL.
Onpenenenne rocyAapCcTBEHHON TaliHBL.

IIpenmeT u MeTO/ YroJIOBHOIO MpaBa.

[Tonstue npectynnenus. Kareropuu npectymnieHui.

CocTaB npecTyIuIeHusl.

YToJ0BHAs OTBETCTBEHHOCTH 32 COBEPILIEHHE MPECTYIUICHHUH.

IIpenMer 1 METoJ1 IKOJOTMYECKOT0 MpaBa.




CmpykmypH CmpyxkmypHbiti
blll DNIeMEeHM ITnanupyemvie IeMeHm
Oyenounvie cpedcmesa .
KOMRemenyu | pesyiomamol 00yYeHus 06pazosamenvbHol
u npoepammul
55. MCTOYHHKH SKOJOTHYECKOro Mpasa.
56. TlpaBo 00LIEro M CIEMAILHOIO IPUPOIONOIL30BAHUS.
YmeTh OPUEHTUPOBATHCS B CHUC- IIpumepHbIe TECTHI:

TeMe 3aKOHOJaTeNbCTRA,;
OTIPENENISATh COOTHOILIE-
HHE IOPUIMYECKOrO CO-
JepkaHus HOpPM C pe-
AJIbHBIMH CO6I>ITI/ISIMI/I
00II1eCTBEHHOM KU3HU;
pa3zpabaTeiBaTh  JIOKY-
MCHTBLI IIPaBOBOro Xa-
paxTepa;

mpuoOpeTaTh 3HAHUSA B
o0J1acTy npaBa;
KOPPEKTHO BBIpaXKaTh U
apryMeHTHPOBAaHHO
00O0CHOBBIBATH CBOIO
IOPUIINYECKYIO TTO3HIIUI0

1. Opranbl 3akoHOAATENBHOM BIacTH B POCCHU MOAPA3ACIAIOTCS HA IBE KATErOpHU

— (eiepalIbHBIC U PErHOHAILHBIC

— (enepanbHbIC U MyHHLUIIAJIbHbIE

— o0mire u crenuaibHble

— MOJTHOMOYHBIEC U PETHOHAIBHBIC

2. EnMHCTBEHHBIM KPUTEPHEM OTIPAHUYCHUS aIMHHHCTPATUBHOTO MPABOHAPYIICHHS OT IPECTYIUICHUS SB-
nseTcst

— CTENeHb OOIIECTBEHHOW OMacHOCTH

— (popma BuHBI

— 00BEKT MOCATATENILCTBA

— 00BEKTHBHAS CTOPOHA aJ]IMHHUCTPATUBHOT'O TIPABOHAPYIIICHHS

3. He sBusieTcst OCHOBaHHEM ISl OTKa3a rPaXKJaHMHY B JOIYCKE K TOCYIapCTBEHHOW TallHe

— ero BpeMeHHasl HeTPYAOCIIOCOOHOCTD

— MPU3HAHKE CYJIOM rpa)kIaHMHA HeJeeClIOCOOHBIM

— IPU3HAHHUE er0 0CO00 OMACHBIM PELMINBUCTOM

— HaJIM4KE Y TPaXKIaHNUHA CYIUMOCTH

4. 3a HapylIeHHe NUCIUIUIAHBI TPYa K PaOOTHUKY MOXKET ObITh IIPUMEHEH (-0)

— BBITOBOP

— JHLIEHNE CBOOOIBI

— mrpad

— Ipeaynpex/cHre

IIpumepHbIe MpaKTHYECKHeE 3aJaHUS

Ucnons3ys crateu Konctutynun Poccuiickoit ®denepannu, cocuntaiiTe KonnaecTBo cyobekToB Pocenii-
ckoit denepanmu: pecnyOauK, KpaéB, oOnacTell, aBTOHOMHBIX OKPYTOB, aBTOHOMHBIX 00JyiacTeid, ropooB (e-
JIEpaIbHOTO 3HAYEHUSI.

Ykaxute, Kakue HOBbIE CyOBeKTH Poccuiickoit Denepannun MOsSBUINCH 3a TTOCIETHEE BPEMSL.

ApryMeHTHpYHTe CBOH O0TBeT €O cChIIKOM Ha cTaThbi Koncturymnu P@.
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Bnanets

MIPaKTUYECKUMH  HaBBI-
KaMU aHallu3a U paspe-
IEHUSI  IOPUANYECKHUX
CUTYaLlUH;
MPaKTUYECKUMHU  HaBBI-
KaMU COBEPLUCHUS HOPHU-
JUYECKUX JEUCTBUUA B
COOTBETCTBHUHM C 3aKO-
HOM;

HaBBIKAMHU COCTAaBIICHUS
MPETEeH3UN, 3asBJICHUMH,
xanob mo ¢Qakry Hewc-
MOJHEHUSI WM HEHaj-
JIEXKAIIET0 HCIIONTHEHUS
pas;

crocobaMu  COBEpIIIeH-
CTBOBaHUS  IPABOBBIX
3HAHUM ¥ YMEHHUH ITyTeEM
WCTIONIb30BaHUS BO3-
MOXKHOCTEW  wmH(pOopMa-
LIMOHHOW CpeJibl

IIpumepHbIe MPaKTHYECKHE 3aJaAHUS:

CocTaBbTe TEKCT 3aBEIIaHNUs, BKIFOYHB CIETYIOIINE YCIOBHUS:
- HECKOJILKO HACJIETHUKOB

- OJIHOT'O HACJICIHUKA IO 3aKOHY JIUIIUTh HACJICACTBA

- OTIPEIeNTUTh 3aBEIIaTEIbHOE BO3IIOKEHHUE

- OTIPEJICIINTh 3aBEIIATEIBHBIN 0TKa3

3HaTh

OCHOBHBIC TOHATUS U
OTIpeIeIICHHSI dbene-
pameHOro 3akoHa «O
HayKe M TOCYAapCTBEH-
HOU HAy4HO-
TEXHUYECKOW  MOJIUTH-
Ke». BuHAbl OXpaHHBIX
JIOKyMEHTOB ~HHTEJUICK-
TyaJbHOH COOCTBEHHO-
ctu. OCHOBHBIC TIOHATHS
U omnpeneneHus dee-

Teopemuqecmte 60NpOCHL.

. Bu/1bI OXpaHHBIX JOKYMEHTOB HHTE/UICKTYaJIbHOM COOCTBEHHOCTH.

. Bupl Hay4YHO-TEXHUYECKUX YCITYT.

. U3o6perarenscTBo. M300perenue.

. I3obpetatenberBo. [lonesnast Moeb.

. ['ocynapcTBenHas peructpanys Hay4YHbIX PE3yIbTaTOB.

. OCHOBHBIE 1I€JIM U IPUHLIUIIBI TOCYIaPCTBEHHON HAYYHO-TEXHUYECKON MOJIUTUKH.
. ®opMbI TOCYAaPCTBEHHOW MOJAEPKKA HHHOBAIIMOHHOM €S TEILHOCTH.

. HerpaaunoHnHsle MepbI rOCYIaPCTBEHHOM MOANEPHKKU.

O 00 ~NO W A Wi~

. IlonsiTHE ¥ IpaBOBOE COJEPKAHUE PE3YNIHTATOB HAYYHOM U HAYYHO-TEXHUYECKOU JIEATEIbHOCTH.

[IponBmxenue Hayy-
HOH IIPOLYKLUU




CmpykmypH CmpyxkmypHbiti
blll DJIeMeHm Inanupyemole /1emMenm
Oyenounvie cpedcmea .
KOMNemeHyu | pe3yibmamol 00yyeHUs obpazosamenvholl
u npocpammol
pPaNBHOTO 3aKOHA 00 WH-
HOBaIlMOHHOW JeATEIb-
HOCTH M O TOCyIapcT-
BEHHOW WHHOBAI[MOHHOU
MOJINTUKE. OcHOBHEBIE
mard W TpaBuia TOCy-
JApCTBEHHOM CHUCTEMBI
perucTpanuu pe3yibTa-
TOB HAy4yHOU JesTeib-
HOCTH.
VYmeTs CocraBnate maker HA0- | [Ipakmuueckue 3a0anus:
KYMEHTOB 17151 peruct- | [loaroroBka qokianoB-Ipe3eHTAIINN Ha MPEUI0KEHHBIC U CAMOCTOSTEIbHBIC TEMaTHKU:
panuu mporpaMmsl | 1) TIpumep cocTaBiIeHuMs MakeTa JOKYMEHTOB IS PErHCTPaIui mporpaMmel DBM.
OBM. CocraBmare ma- | 2) [Ipumep coctaBneHus makera JOKyMEHTOB JUJISl PETHCTPAy N300pEeTeHUSI.
KeT jJokymeHtoB s | 3) [Ipumep cocTaBiieHHs MakeTa JOKyMEHTOB ISl PETUCTPAIIUN TTOJIC3HOM MOJIEIIH.
peructpanuu u3zoopete- | 4) Opranu3zaiys v IJIaHUPOBAHUE MPOIBUKCHHS TOBapa U IMyTH €r0 COBEPIICHCTBOBAHMSI.
HUS WM TOJe3HOW Mo- | 5) DopMbI ToCyAapCTBEHHOHN MOANESPKKY HHHOBAIIMOHHON esTenbHOCTH B Poccun.
Iean 6) Hayuyno-texauueckas nonutuka Poccum.
7) Iopsimok U 0COOEHHOCTH BBINOJHEHHS HAYYHO-UCCIIEIOBATENBCKUX Pa0OT MO rOCYAapCTBEHHBIM KOHTPAK-
TaM.
Bnangets 3HaHUSIMH O HAy4HO-
TEXHUYECKOU IIOJIMTHUKE
Teopueckue 3a0anus.:
Poccumn. Crocobamu . .
. 1. AHanuTHYecKkuit 0630p HAyYHO-TEXHUIECKOW MOMUTHKHN Poccun
aHajgn3a IaTEHTHOW JI0- o
2. OdopMIieHHE METOAMKH aHaIM3a MATEHTHON JTOKYMEHTAI[MH U IPOBEACHHS TATCHTHOTO IMOUCKa.
KYMEHTAallUUd U MpOBeJie-
HHS TATEHTHOTO MTOKCKA.
3Hath oO011enpaBoBbIe SHAHHS TIpoN3BOACTBEHHAS -
B cepe TpymoBoil nes- | [IpaBuna odopMiieHHs HA IPAKTUKY B OT/IEIE TEXHUYECKOTO 00yUEHUS TPEATPUSITHS
[PaKTHUKA 1O MOJTy-
TEJIBHOCTH
YeHHIO PO eCcCcHo-
VYmers HCIIOIL30BaTh obie- o
ITonyyaTs npomyck Ha OpeanpusiTHE. HaJIbHBIX YMEHUU U
MpaBOBbIC  3HAHUS B

TpynoBor cdepe nes-

HpI/IMeHSITB ImpaBuia TCXHUKHU 0e30IMmacHOCTH

orbITa mpodeccuo-




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
TEIHHOCTH HaJIbHOM JIeSITEIBHO-
CTH
Bragets 00IIeITPaBOBEIMH
[TpuemMaMu MHCTPYKTaXka MO TEXHUKE 0€30IaCHOCTH
3HAHUSIMU

OK-7 - ciocoOOHOCTHIO TIOIICPKUBATH JIOJDKHBIN YPOBEHB (DU3HUECKOM MOATOTOBICHHOCTH /I 00SCTICUCHUS TTOJTHOIICHHON COITUABHON M MPOQEeCCHOHAITBHON
NEeSATEIbHOCTH

3HaTH

OcHOBHBIE CpeAcTBa U
METOABl  (PU3MUYECKOTO
BOCTIUTAHUS, aHATOMO-
(hm3noNOrNYECKue 0COo-
OCHHOCTH OpTraHm3Ma |
CTelleHb BIHMAHUS (HU3H-
YECKHUX YOPaKHEHUU Ha
paboTy OpraHoB M CHC-
TEM OpraHu3Ma.
OcHOBHBIE CpEIACTBA U
METOABl  (PU3MUYECKOTO
BOCIIUTAHUSI, OCHOBHBIE
METOAMKH  IUIaHUPOBa-
HUSL CaMOCTOSITEIBHBIX
3aHATUHN 10 QU3NIECKOH
KYJIbTYpe C Y4eTOM aHa-
TOMO-(DU3UOTOTHIECKUX
0coOeHHOCTEH OpraHus-
Ma.

OcHOBHBIE CpencTBa M
METOABl  (PU3MUYECKOTO
BOCIIUTAHUSI, OCHOBHBIE
METOJMKH  IUIaHUPOBA-
HUSL CaMOCTOSITEIBHBIX
3aHATHHA 10 QU3HYECKON
KyJIbType C y4eTOM aHa-

Ilepeuens meopemuyeckux 60npocog K 3auemy

1. JlaiiTe onpeneneHre NOHATHIO «(pu3ndeckas KyJIbTypa» U pacKpouTe ero

2. JlaiiTe onpe/ie/ieHHe OCHOBHBIM TIOHITHSAM TEOPUH (PU3UUECKON KyJIbTYpPhI, €€ KOMIOHEHTAM.

3. Chopmynupyiite 11€J1b, 3a1a41 U OIHUIIUTE (HOPMBI OpraHU3aIuy GU3NUECKOr0 BOCITUTAHUS.

4. HazoBuTe 3a1auu (pU3UUECKOT0 BOCITUTAHMS CTY/ICHTOB B BY3€.

5. TlepeuncuTe OCHOBHBIC KOMIIETSHIUH CTYACHTA, (POPMUPYEMBIC B PE3YJIbTATE OCBOCHHUS TUCIIMILTHHBI
«Duznueckas KynbTypay.

6. [lepeunciuTe OCHOBHBIC TPeOOBAHUS, IPEABSIBIIIEMbIC K CTYJICHTY B MPOILIECCE OCBOCHHMSI TUCIUILITUHBI
«Dusuueckas KyjabTypay.

7. Tlepeuncnute OCHOBHBIC TPEOOBAHMUS, HEOOXOIUMBIC ISl YCIICITHON aTTeCTallMy CTy/IeHTa (MTOJyYeHUE «3a-
yeTay) 1o quciuiuimie «Dusndeckas KyabTypay

dusnueckas KyibTy-
pa u copt
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TOMO-()U3UOTIOTHUECKUX
OCOOCHHOCTEH OpraHu3-
Ma WU OpraHu3aLuu
30X, ¢ uenwio ykpemn-
JIEHUsI 370POBbBS, TOBBI-
IeHns YPOBHA (u3mde-
CKOH NMOATOTOBIEHHOCTH
YMeTn IIpumeHnsaTs  moOJIy4eH-

HEIE TEOpeTHUECKHe
3HAHUS [0 OpraHU3aluu
U IJIAHUPOBAHUIO 3aHS-
TTMA 1O  (U3NYECKOU
KyJIbType aHaTOMO-
(hM3HONOTHYECKUX OCO-
OCHHOCTEH OpraHu3Ma.
IIpumensaTe TeopeTude-
CKHE 3HAHHMSI [0 OpPraHu-
3allMM  CaMOCTOSITEINb-
HBIX 3aHSITUH C y4E€TOM
COOCTBEHHOTO  yYpOBHS
(hm3nuecKkoro pa3BUTHUS
U (U3UYECKON MOAro-
TOBJICHHOCTH.
Ucnons3oBaTh  TECTHI
Uil ompeneneHust  pu-
3U4ECKOM MOArOTOBIICH-
HOCTH C LEJNbI0 OpPraHu-
3allMd  CaMOCTOSITEINb-
HBIX 3aHATUA O Ompe-
JIEJICHHOMY BHJy CIIOpTa
C O3I0pPOBHUTEIBHON Ha-
MIPaBJIEHHOCTEIO, JUTST

Ilepeuens 3a0anuti Ons 3auema:

. Kakue mMeto/ipl (huznueckoro BocuTanus Bol 3HaeTe? KpaTko onuimre ux.

. B ueM oTiinume ABUTATEIHFHOTO YMEHHUS OT IBUTATEIHHOTO HABBIKA?

. [lepeuncnure ocHOBHBIE (pHU3MUECKHE KaUeCTBa, TalTe UM OTIPEICTICHISL.

. Kakue hopmel 3ansTrii puznyecKuMu ynpax HCHHSIMA BbI 3HaeTe?

. Uro takoe ODII? Ero 3agaun.

. B uem otiimune O®II ot crienmanbHO# PpU3HYECKOi MOATOTOBKA?

. Uro mpencrasisier co00ii CIOPTUBHAS TOATOTOBKA?

. J1Jis 4ero Hy>KHBI [TOKA3aTeJId MHTEHCUBHOCTU (PU3NYECKUX HArPy30K?

. Pacckaxute 00 sHEprosarparax opraHu3Ma MpH BBIIIOJHECHUH HAIPY30K B 30HAX PA3IMIHON MOITHOCTH?

O 001N LN W —




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

MOATOTOBKK K mpodec-
CHOHAIILHON JeATEeHHO-
CTH

Bianets

CpencrBaMu U METOJIA-
MU (PHU3HYECKOTO BOCTIH-
TaHusl.

MeroaukaMu opraHusa-
LMY U UTAaHUPOBAHUS
CaMOCTOSITETIbHBIX 3aHs-
THH 10 PUBUIECKON
KYJIBTYpE.

MeTtonukaMu opranusa-
UK QU3KYIBTYPHBIX U
CIIOPTUBHBIX 3aHSTUH C
y4ETOM YpOBHS (pU3NUe-
CKOW ITOArOTOBJIEHHOCTH
1 IpohecCHOHATIbHOM
NesITeNbHOCTH, HaBBIKa-
MU ¥ YMEHHUSIMH CaMO-
KOHTPOJIS

3adanus na pewenue 3a0a4 u3 npogdheccuoHaIbHOU 001ACMU, KOMNJIEKCHble 3A0aHU.
1. IITIDIT B cucreme GpU3MIECKOTO BOCIIUTAHHS CTYACHTOB;

2. @akrtopsl, onpenenstomue [ITIDII crynenTos;

3. Cpenctaa [ITIDII cTyneHToB;

4. OCHOBBI METOJIMKH CAMOCTOSITENILHBIX 3aHATHI (PU3MUECKUMHU YITPAKHEHUSIMI;

5. HauBHUyanbHBINA BEIOOP CHIOPTA MU CUCTEM (PU3MUYECKUX YIPaKHEHUH

3HaTh

OCHOBHBIE TIOHATHSA U
YHHUBEpCaJbHbIE  yuel-
Hble JIeHCTBUS (peryins-
TUBHBIE, II03HABATEIb-
Hble, = KOMMYHHUKATHB-
Hbl€) B CIIOPTUBHOMM,
(PM3KYIBTYpPHOH, 0370-
POBUTENBHOH M  COILM-
aJbHOM NPAKTHKE;

dbopmbl ¥ BHIBl (U3-
KyJIbTYPHOUN JEsTEeNbHO-
CTM JUIsl OpraHu3aluu

Tecmogvie 60npochi:
1. TTokazarenem XOpOIIEro CaMOYYBCTBHS ABJISCTCS?
YKa3aHUuC y4uTECIIA
KeJaHUEe 3aHUMAThCS CIIOPTOM
AHKETUPOBaHUE
yaeOHas yCTIIeBaeMOCTh

2. C BO3pacTOM MaKCHUMAaJIbHBIE TIOKA3aTEIN YaCTOTHI CEPJICIHBIX COKPAIICHHUH:

pacTyT

HE MEHSIOTCS

CHIDKAIOTCA

M3MEHAI0TCA [0 BpEMEHAM rofia

3. Kto B QpyTO0sIpHON KOMaH 1€ MOXKET UIpaTh pyKaMu?

DJIEKTUBHBIE KypChI
o gusuveckon
KYJIbType U CIIOPTY
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30pOBOro o0pa3za Ku3-
HH, aKTHBHOTO OT/IbIXa
J0CyTa;

3HAHHE  TEXHUYECKHX
NpueMoOB U OBUIATCJIb-
HBIX JEUCTBHUH 0a30BBIX
BUJIOB CIIOPTAa;
COBpPEMEHHBIE TEXHOJIO-
TMU YKpeIUIeHUsI M CO-
XpaHeHHS 37I0POBbS,
noJiAepKaHust  paboTo-
cnocobHocTH,  mpodu-
JAKTUKA Tpeynpexe-
HHUs1 3a00JIeBaHM, CBS-
3aHHBIX C Yy4eOHOW U
MPOU3BOJICTBEHHOW Jesi-
TEITLHOCTBIO;

OCHOBHBIE€ CIIOCOOBI ca-
MOKOHTPOJIS WHAUBULY-
aNBHBIX  TIOKa3aTelei
310pOBbs,, YMCTBEHHOM
u ¢usndeckoi padoTo-
crocobHOCTH, (U3NIe-
CKOTO pa3BuUTHA U (Husn-
YCCKUX KA4CCTB,
TEXHUKY  BBIOJHEHHS
Bcepoccuiickoro  ¢us-
KYyJIBTYPHO-
CIIOPTUBHOI'0O KOMILJICK-
ca «[oToB K Tpyay u
o0opoHe»  (KOMIIJIEKC
I'TO)

Oex

dhopBapa

TOJIKUTIED

xaBOEK

4. JIbDKHBIE TOHKH — 3TO:

Oer Ha JBDKaX MO JUCTAHIINU

CITyCK C TOPHI Ha JIBDKaX

Oer Ha JIbDKax co cTpe’ab0oi

KaTaHWe Ha JbDKax 3a OyKCHpOM

5. Kak onpenensts myiabc?

najbllaMy Ha apTEPUH Y JIyUE3aIsICTHOTO CyCTaBa
IS/ Ha ce0sl B 3epKajIo

MIOJIO’KHB PYKY Ha COTHEYHOE CIICTEHUE

CKaB MaJbIIBl B 3aMOK

6. O310poBUTEIbHAS TPSHUPOBKA MTO3BOJISIET JOOUTHCS:
MakcuManbHOTO pacciia0lieHus

VYyumenune Gpu3nuecKknx KauecTB

PexopaHbIX Ha MUPOBOM YPOBHE CIIOPTUBHBIX PE3YJITaTOR
CoxkpaiieHusi pabo4ero JHs

7. C KaKoro paccTosiHHS MPoOHBaeTCs MEHATBTH B PyTOOIE?
0T3-X 710 5-TH METPOB

7 METPOB

11 metpos

oT 15-tu go 20-Tu MeTpoB

8. B xakue CHOpTHBHBIE UTPHI UTPAIOT C MSIOM?
OUIBsIpA

0OJIBIIION TEHHUC

OaIMHHTOH

KEPJIMHT

9. 'mpeBoii cOpT — 3TO BHJI CIIOPTA, HAIPABJICHHBIH HA PA3BUTHE CICAYIONINX KaYeCTB:
CKOPOCTHBIC KauecTBa

CHJIOBBIE CIIOCOOHOCTH
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KOOPAWHAIMOHHBIE CTIOCOOHOCTH
rHOKOCTh
10. Kakue neicTBus HTpoKa pa3penieHbI paBuiaMu 6ackeTooma?
Oer ¢ MsYOM B pyKax
nepeaayn u OpOCKH Msda
CTOJIKHOBEHHS, YAAPbI, 3aXBAThI, TOMYKH, IOJHOXKKH
PasroBOpbI C CyAbEH BO BPEMS UI'PhI
11. KakoBbI OTIIMUMTENbHBIE YEPTHl COPEBHOBATEILHOM 1E€ATENbHOCTH?
HaJINYME TEJICBU3MOHHOMN TPAHCISLUN
BBISIBJICHHE CHJIBHEHIIIETO
npeaBapuTeIbHOe HHPOPMUPOBAHHE O COPEBHOBAHUSX B Ta3eTax
KpacuBasi ¢opMa Ha CHOPTCMEHAX
Ymerb HCIOJIB30BATh MEXK- | - BBIIOJJHEHUE HOPMATHBOB 0011e(hN3NIECKOM OATOTOBICHHOCTH;
HPEAMCTHBIC MOHATHA W | - saoHeHHe THEBHUKA CAMOKOHTPOJIS.
YHUBEpCAIbHbIE  yuel-
Hble JIeHCTBHS (peryins-
TUBHbBIE, TO3HABATEb- HanpasneHHOCTh TECTOB JKeHIpHbI | My K4nHBI
Hble, = KOMMYHHKATHB- Orienka B 04Kax
Hbl€) B CIIOPTUBHOI, S 4 3 2 1 S 4 3 2 1
(1)143Kyn],TypHoﬁ, 03]10- CKOpOCTHO-CI/IJ'IOBaSI IIoAro-
POBUTENBHOM U cOLU- | TOBIEHHOCTh
aNbHOM MPaKTHKE; Ber 100 M (cex) 15,7 | 160 | 170 | 179 | 18,7 | 132 | 138 | 140 | 143 | 144
BBIIIOJIHATD @I/BI/I‘IGCKI/IG CunoBas IOATOTOBIEHHOCTD
YHPaXHCHUA pasHoii | [Toguumanue (cem) u omycka-
(yHKIMOHANBHO Ha- | HUE TYJIOBMIIA W3 ITOJIOKCHHS 60 50 40 30 20

MIPaBIIEHHOCTH, HCIIOJIb-
30BaTh HMX B pEXHME
yueOHOH M MPOU3BOACT-
BEHHOH NesITEIbHOCTH C
HeNbl0  MPO(UITAKTUKA
MEpEeyTOMJIEHHd U CO-
XPaHEHMsI BBICOKOH pa-

JIeKa, HOTH 3aKPEIUICHbI, PYKU
3a rOJIOBOH (pa3)
TlonrgaruBanue Ha mepeksiaau-
He (pa3):

110 80 Kr

ceoire 80 Kr
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00TOCIOCOOHOCTH;
WCIIONIb30BaTh Pa3HO00-
paszable GOPMBI M BHIBI
GU3KyIBTYpHOH — J1es-
TCJIBHOCTU JId OpraHu-
3aIluK 3I0pPOBOTO 00pa3a
KHU3HH, AKTUBHOTO OT-
JIBIXa U I0CYTa;

WCIIONb30BaTh  3HAHUS
TEXHUYECKUX IIPUEMOB U
JBUTATENbHBIX  JeHcT-
BUH 0a30BBIX BHIOB
CIIOpTa B UTPOBOU U CO-
PEBHOBATENbHON  Aes-
TEJIHHOCTH;

aHaIN3UPOBATh U BBIJIE-
TATh 3PPEKTUBHBIC TEX-
HOJIOTHH YKpETUICHUS H

COXpaHEHHUsI  37I0pPOBbS,
nojiep>kanust ~ paboTo-
cnocobHocTH,  Tmpodu-

JMAKTUKH TPEeayIpexae-
Husl 3a00NeBaHMMU, CBS-
3aHHBIX C Yy4eOHOH U
MPOU3BOJICTBEHHON Jiesi-
TENBHOCTHIO;

aHaJM3UpOBaTh  WHIU-
BUJyaJIbHBIE TIOKA3aTENN
310pOBbSl, YMCTBEHHOM
u ¢usnueckoi padoTo-
crocobHocTH, (Qu3nUe-
CKOTO pa3BUTHS U (U3M-

15 12
12 10 7 4

©
~
N O1

OOmas BEIHOCIIUBOCTh

ber 2000m (MuH.ceK)
no 70 xr

10,15

10,35

10,50
11,20

11,15
11,55

11,50
12,40

12,15
13,15

cBeie 70 xr
ber 3000m (MuH.ceK.)

1o 80 kr

cBaie 80 kr
12,00
12,30

12,35
13,10

13,10
13,50

13,50
14,40

14,3
15,3

Hopmatussr o0miedu3nieckoit moAroToBICHHOCTH

IIpumepHas TeMaTnka pedeparoB

1. JlnarHo3 u KpaTkas XapakTepHCTHKa 3a00JI€BaHU CTyIEHTA.
2. Biusanue 3a0071eBaHus HA JIMYHYIO pa00TOCIIOCOOHOCTH U CAMOYYBCTBHE.
3. MeaunuHCcKre MPOTUBONOKA3aHUS IPH 3aHATUAX PU3HUECKHUMHU YIPAXKHEHUSIMH U IPUMEHEHHUE ApY-
THX CPEeNCTB (pU3MUYECKOi KyJIbTYpPHI P JAHHOM 3a00JIeBaHNH (IMarHose).
4. CocraBneHre 1 000CHOBaHNE MHAMBUIYILHOTO KOMIUIEKCA (PH3MUYECKUX YIPaKHEHUH W TOCTYITHBIX
cpencTB GU3NUECKON KYIbTYPHI (C yKa3aHHEM IPUMEPHON JO3UPOBKH).
5. ®dusndeckas KyJnbTypa B OOIIEKYIBTYPHOH 1 TPO(ECCHOHAIBHOM IMOATOTOBKE CIICIIUAIKCTA.
6. dusnveckas KyJabTypa B CIIOPT KaK ColMajibHble (heHOMEHBI 00IIecTBa.
7. OCHOBBI 3/10pOBOT0 00pa3a KU3HH.
8. O0mas ¢usnueckas u crieuaibHas HOATOTOBKA B CHCTEME (PU3NYECKOTO BOCITUTAHUSL.
9. OCHOBBI 0310POBUTENHHON (PN3NUECKON KYJIbTYPHI.
10. O6mue moaoXeHus1, OpraHu3alus U CyIeHCTBO COPEBHOBAHHIA.
11. JlonuHT ¥ aHTUIONUHTOBBIN KOHTPOJIb.
12. Maccax, KaK CpeJICTBO peaOHITNTAIINH.
13. JleueOHas Qusndeckas KyJIbTypa: CPEICTBA U METOIBI.
14. TlonBu>XHas Urpa, Kak CPeCTBO U METO (PU3UIECKOTO PA3BUTHSL.
15. TectupoBaHue ypOBHS (PU3NUECKOIO PA3BUTHUS CTYCHTOB.
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YECKHUX KauecTB;
CaMOCTOSITETTLHO BHI-
MIOJTHATH U KOHTPOJIHUPO-
BaTh BbIMONIHEHHE Bce-
poccuiickoro  (pu3Kyib-
TYPHO-CIIOPTUBHOTO
koMmIiekca «l'O0TOB K
Tpyany ©  0O0OpoHE»
(xommmiexce I'TO)

16. CoBpemMeHHbIe TPoOIeMbl (PU3NUECKOH KyJIBTYPBI U CIIOpTA.

17. Komrmeke I'TO: uctopust u COBPEMEHHOCTh

Bimangets

MPAaKTUYECKUMH  HABBI-
KaMH  HCIIOJIb30BaHUS
PETYISTHBHBIX, IO3HA-
BaTeNbHBIX, KOMMYHH-
KaTUBHBIX JIEHCTBUM B
CIOPTUBHOH, (U3KYIIb-
TYPHOH, O030POBUTEIb-
HOM M  COLHAILHOU
MPaKTHKE;

HaBBIKAMHU HCIIOJIb30Ba-
HUSL  (QU3HYECKHUX  YII-
paXxHEeHUH! pa3Hoi
(YHKLIMOHAIBHO Ha-
MPaBJICHHOCTH B PEXKH-
Me y4yeOHOU W Tpou3-
BOJICTBEHHOM  JesITENb-
HOCTH C IIEJIbI0 Mpodu-
JMAKTUKH  TepeyToMIIe-
HUSL U COXPaHEHHS BbI-
COKO#1 paboTOCTIOCOOHO-
CTH;

MPaKTUYECKUMH  HaBbI-
KaMH  KCIIOJIb30BaHUS
pasHooOpa3HbIx (hopM U

Hopwmatusst VI crynean BOCK I'TO mis myxana

Ak wammcTERcTED COPT
POCCHACHOR DEEPALIMM

«foTon K TPyRY W oSoponen (TTO)
VI.CTYNEHb
(so3pacTHas rpynna or 18 no 29 net)*
MYX4YUHBI
Hopmasss
ot 13 no 24 ner o1 25 no 29 nev
"':,:. Wensimasms (recrui)
A | 6 | & | & | 6 | a6
a n s s a a
JERAIATENSHLIE WCNBITANWA (TECTbi)
Ber ua 30 m ¢} a8 46 43 54 50 46
1. |uawm Ber Ha 60 M [c) 3.0 B& 79 95 9.1 82
wiw Ber ua 100 m (c) 144 14,1 131 15,1 148 138
2. | Ber wa 3000 m (miee.c) 1430 | 1340 1200 | 1500 | 1440 | 1250
MoarArwaanme 1 BUCa Ha
8ICOKOA NEPRKNAMHE 10 17 15 7 9 13
(onvecTao paz)
o, [ crBae  paarvBase
" |8 ynope néwa wa nomy 8 32 44 22 25 39
(komecTea pa3)
Tupe 16
Hommiecrso pasy n 25 £ 13 3 40
HaknoH Enepén M3 NONOMEHHA
4. | croa wa rumsacTeckod crave [ 46 +8 +13 +5 +7 +12
(o7 ypoBHA CraMH — o)
Mcneiranna (Tectel) no swbopy

o

Yenreunsii Ger 3x10 M ()

80

77

71

Tpeiwar & ety ¢ paabera (o)

370

380

430

Ld

WM MPEEEOK B AMMHY C MECTa
7omkom asysR Harabn (o)

210

225

240

METaHHE CIOPTHBHONG CHABALA
secom 700 1 ()

3

17

Hopmaruset VI ctynenn BOCK I'TO anst sxeHIma
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BUJIOB  (DU3KYJIBTYPHOMH
JesITeNbHOCTH ISl Opra-
HU3aIlUU 3JJ0POBOTO 00-
pasa >KHM3HH, aKTHBHOTO
OTJIBIXA U JIOCYTA,;
TEXHUYECKUMHU TIpHueMa-
MH ¥ JIBUTaTeIbHBIMHU
neiictusiMu  0a30BBIX
BHJIOB CIIOPTa, HABBIKA-
MH aKTHUBHOTO MpHMe-
HEHHs UX B WUIPOBOH U
COPEBHOBATEIILHON J1€sl-
TENBHOCTH;

HaBBIKAMH HCIIOIB30Ba-
HUSl COBPEMEHHBIX TeX-
HOJIOTMH YKpEIUIEHUs U

COXpaHEHHUsI  37I0pPOBbS,
nojiep>kanust ~ paboTo-
cnocobHoctr,  mpodu-

JMAKTUKHA TpeayIpekie-
HUsl 3a0O0JeBaHUM, CBS-
3aHHBIX C Yy4eOHOW u
MTPOM3BOCTBEHHON Jies-
TEIHHOCTHIO;
OCHOBHBIMHU CTIOCOOaMH
CaMOKOHTPOJIA HWHIWBU-
JlyaJllbHBIX TOKa3aTeseu
310pOBbSl, YMCTBEHHOM
u ¢usndeckoi padoTo-
crocobHoctH, (Qu3uUe-
CKOTO pa3BUTHS U (U3U-
YECKHUX KayecTB;
HaBBIKAMU  MOJATOTOBKH
K BbINOJHEHUI0 Beepoc-

* MHHHCTEPCTBO CNOPTA
POCCUACHAR DENEPALMN

Hopsarussl wcnbiTanuil (Tecros)

PHBMETYPHO-CNOPTHEHOMD

«foros x TpyRy M oSoponer (TTO)
VI.CTYMEHb

(ecapacTHan rpynna ot 18 ao 29 ner)*

LWWHBI

Hopmarwes

or 18 ao 24 ner ot 25 Ao 29 nev

i Mersimasnn recte)
@ |6 | a | a8 | a
a & a

OBAIATENLHLIE HCNBITANKA (TeCTh)
Ber wa 30 m(c) 59 57 51 64 6.1 34

unm Ger wa 60 v (<) 109 10,5 96 11,2 10,7 2.9
nm Ber wa 100 m (c) 178 174 16,4 188 182 17,0
Ear wa 2000 M (Mus, ) 13.10 1230 10.50 14,00 1510 11.35

TIOATAMEaHRE A2 BHCE NEwa Ha
wuakoi nepeknane 50 o 10 12 13 5 1 17
{konnsecrea pas)

M

WM CTHOaHWE ¥ paarkbiaHne pyk
- |2 ynepe nésa sa nomy 10 12 17 ] 11 16
[ —

e

Hawnon enepén ua nonosesus
CTOA HA THMHACTHHECKOR CRaMbe +§ +*11
(0T YEOBHA CRAMLH — ()

-

Weneirannn (tectsl) no smbopy
HenHouHEIR Ber 3x10 M (c) 0 88 8.2 93 9.0 B7
Mpeokox B aawey c pasbera e} | 270 290 330 - - -

&

@

MM MPLESOK B AHHY C MECTS
TONHKOM ABYMA HOraMM (CM)
MOAHMMEHAE TYNOBHLLA W3
7. [rontsmenna niska Ha crnme 32 35 43 24 29 17
[konsmecTeo pas 3a 1 mik)

170 1ED 155 165 175 150

TecTbl MPOMEKYTOYHOTO KOHTPOJIST (PU3NUECKON IMOATOTOBJIEHHOCTH CTYIEHTOB 1-4 KypCOB CIIEIIUAILHOTO
MEUITUHCKOTO OTACTICHUS (FOHOIIIN)

1/ KOHTPOJILHEIE YIIPAXHEHNS Oneria
5 4 3 2 1
1. Ber 30 M (cek) 5,5 5,9 6,3 6,7 7,1
2. |[12-MuUHYTHEM Oer (M) 2100 1950 1800 1500 1200
3, IpEDKKM B LMHEY C Mecta 230 220 210 200 190
(cM) mam nDpucenaHMe Ha
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CHIMCKOTO  (PHU3KYIBTYp-
HO-CIIOPTUBHOTO  KOM-
miekca «['0ToB K Tpymy
u obopoHe» (KOMITIEKC
I'TO)

2-X HOTax OJd CTYIEeHTOB
C OmIylleHMEeM BHYTPEHHUX
OopTaHOB (KOJI-BO pas3)

70

60

50

40

30

[logTaTrMBaHMe B BUCE
(koJ1-BO Paz)

[[OoHMMAaHME TyJIOBMIIA U3
[IOJIOXKEHMA JIeXa Ha CII—

. H&e, HOI'M COI'HYTEI B KO-

JIeHsaX, PYKM 3a T'OJIO—
BOM (KOJI-BO pas)

40

30

20

10

HaxkJiOH BIlepen, CTOA Ha
TVMHACTUUYECKOM CKaMel—
Ke, HOI'M MpsAMBIE Ha M-
PUHE CTyNHM. I[laJIbLE PYK
HVKE MJIM BHIIE YPOBHS

cKaMeVKHu (CcMm)

+5

+10

+15

[Ipumeuanue: J{ns CTYAEHTOB C 4epEIHO-MO3TOBOM TpaBMOHW wim muonwuein cBobime — 8D ymp. 5 uc-

KIIIO4a€TCA, MMPBLKOK B JJIMHY C MECTA 3aMCHACTCA NPUCECAAaHUEM.

Jus cTyneHToB ¢ mopokoMm cepana ymp. 1 mckiouaercs, a ymp. 2 BeimonHsercs B ooveme 70% ot

IIPUHATBIX HOPM.

TecThl MPOMEKYTOUYHOTO KOHTPOJIS (PU3HYECKOI MOATOTOBICHHOCTH CTYAEHTOB 1-4 KypcoB CHEeIHabHOTO

MEIUIIMHCKOTO OTACNICHUS (JIeBYIITKH)

/0 KOHTpOJNbHEE yIPaxHEeHUS Ouerka

por yop 5 4 3 2 1
1.Ber 30 M (cek) 6,4 7,0 7,4 7,8 8,3
2. |[12-MuUHYTHEM Oer (M) 1200 1050 900 600 300
3. [[lperxkM B IJIMHY C MecTa 160 150 140 130 120
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(cMm) mnm

npucelaHMe Ha 2-X HOoTax
19 CTYIeHTOB C OIylle-— 50 40 30 20 10
HVeM BHYTPEHHMX OPITaHOB
(koJ1-BO Pasz)

CrubaHre u pasrmbaHue
4. pyk B IIOJIOXEHMM Jiexa Ha 50 40 30 20 10
KMBOTE (KOJI-BO pas)

[[OOHMMaHMe TYJIOBUIIA U3
[MOJIOXEHMS Jiexa Ha CIU-
5. |He, HOTU COTHYTH B KO- 30 20 15 10 5
JIeHAX, PYKM 3a IT'OJIOBOM
(kosl-BO pas)

HaxkJiOH BIlepen, CTOA Ha
TVMHACTUUYECKOV CKaMelM—
Ke, HOI'M MNpsAMble Ha WM-—
PUHEe CTynHM. IllaJblEl PYyK
HIDKe MJIM BHIUIE YPOBHS

10 5 0 +5 +10

CcKaMeVKMu (cMm)

[Mpumedanue: /i1 CTYAEHTOB ¢ YepemHO-MO3IOBOM TpaBMO# miau muomnueit ceime — 8D ymp. 5 uc-
KJIIOYaeTCsl, IPBDKOK B IJIMHY C MECTa 3aMEHSIETCSl IPUCETaHNEM.

Jus cTyneHToB ¢ mopokoMm cepaua ymp. 1 mckiouaercs, a ymp. 2 BbeimonHsercs B ooveme 70% ot
NPUHATBIX HOPM

3Harte

OCHOBHBIE TIOHATUS U
YHUBEpCAIbHBIE  yuel-
HbIe JIEHCTBHS (peryins-
THUBHBIE, TI03HABATENb-
Hble, = KOMMYHHUKATHB-
HbIE) B CIHOPTHUBHOW,
(PM3KYIBTYpPHOH, 0370-

Tecmoeguvle sonpocwl:
1. ITokazaTenem XOpOIIETO CAaMOYYBCTBHUS SIBIISIETCS?
YKa3aHUe YIUTEIs
JKeJTaHue 3aHUMATELCS CIIOPTOM
AHKETHUPOBaHUE
ydeOHasl yCreBaeMOCTh
2. C BO3pacTOM MaKCHMAaJIbHBIE TIOKA3aTETH YaCTOTHI CEPJICIHBIX COKPAICHHUH:

AlaniTUBHBIE KYPCBI
Mo (PU3HIECKOM
KYJIbTYpE U CIOPTY
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POBUTENBFHOH ©  COILH-
ANBHOU MPaKTUKE;
dbopMel m BUAB PU3-
KyJIBTYPHOU JIESITeIhHO-
CTH [Jisi OpraHH3aluH
3mopoBoro obpasza Ku3-
HU, aKTUBHOTO OT/bIXa U
J0CyTa;

3HaHWE  TEXHUYECKHUX
MPHEMOB W JBUTATEINb-
HBIX JEHCTBHUM 0a30BBIX
BUJIOB CIIOPTA;
COBpEMEHHBIE TEXHOJIO-
TUH YKPeIUIeHWs] U CO-
XpaHeHUs 3JI0POBBS,
noxnepx)aHust  paboTo-
cnocobHoctr,  mpodu-
JMAKTUKH TPEeayIpexRae-
HHs 3a00JIeBaHUM, CBS-
3aHHBIX C Yy4YeOHOH U
MPOU3BOJICTBEHHON Ji€si-
TENBHOCTHIO;

OCHOBHBIE€ CIIOCOOBI ca-
MOKOHTPOJSI WHIWBUIY-
aJbHBIX roKasareJen
30pPOBbS,, YMCTBEHHOMU
u ¢usuueckoi padboTo-
crocobHocTH, (Qu3nIe-
CKOTO pa3BUTHS U (U3U-
YECKUX Ka4eCTB

pacTyT
HE MEHSIOTCS

CHMIKAIOTCS

H3MEHSIOTCS 10 BpeMeHaM Trojia

3. Kto B QpyTO0NMBHON KOMaH/Ie MOJKET HTPaTh pyKaMu?
Oex

dopsapn

TOJIKHUIIEP

xaBOeK

4. JIppKHBIE TOHKH — 3TO:

Oer Ha JIbDKAax 10 JUCTaHIINU

CITYCK C TOPBI Ha JIbDKaxX

Oer Ha JTBDKaX CO CTPenbOOi

KaTaHHUe Ha JIbDKaX 3a OyKCHpOM

5. Kak onpenensite myiasc?

MaJIbLAMH Ha apTePUH Y JIy4e3arsacTHOrO CycTaBa
s Ha ce0sl B 3epKajio

MOJIOKHB PYKY Ha COJIHEYHOE CILIETEHHUE

CKaB MaJIbIIBI B 3aMOK

6. O310pOBHUTENbHAS TPEHUPOBKA MO3BOJISIET JOOUTHCSL:
MakcumanbHOTO pacciadaeHus

VYiyuiienue GU3NIecKux KayecTB

PexopaHbIX Ha MUPOBOM YPOBHE CIIOPTHBHBIX PE3yJIbTaTOB
Coxkparienus pabouero JHs

7. C KaKoro paccTosiHus MpoOUBaeTCs eHAILTH B pyTOOIE?
0T3-X 110 5-TH METPOB

7 METpOB

11 metpos

ot 15-tu go 20-t1 MmeTpoB

8. B xakue CIOPpTUBHBIE UTPHI UTPAIOT C MSIOM?
OmITBApa

00JIBIIION TEHHHUC
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OaJMUHTOH

KEpJINHT

9. 'mpeBoii clopT — 3TO BHJI CLIOPTA, HAPABJICHHBIA HA PA3BUTHE CIEAYIONINX Ka4eCTB:
CKOPOCTHBIE KauecTBa

CHJIOBBIE CIIOCOOHOCTH

KOOPAWHAIMOHHBIE CTIOCOOHOCTH

THOKOCTh

10. Kakue neficTBHs UTpoOKa pa3pelieHbl MpaBuiiaMu oackeroona?

Oer ¢ MS9OM B pyKax

nepenayn ¥ OpOCKH Ms4da

CTOJIKHOBCHUS, Yaphbl, 3aXBaThbl, TOJTYKHU, ITOJHOXKKHN

pa3roBOpEI C Cy/IbE BO BPEMS UTPHI

11. KakoBBI OTIIMYUTENBHBIE YEPTHI COPEBHOBATEIBHOMN 1EATEILHOCTH?
HaJINYKE TEJICBU3MOHHOMN TPAHCISLUN

BBISIBJIEHUE CUJIBHEMIIIETO

npeaBapuTeIbHOe HHPOPMUPOBAHHE O COPEBHOBAHUSX B razeTax
KpacuBas ¢opMa Ha CHOPTCMEHAX

YMeTh

HCIIOJIb30BaTh MEX-
MpeIMETHbIE TIOHATUS U
YHHUBEpCaJbHbIE  yuel-
HbIE ACUCTBUS (peryis-
THBHBIE, TI03HABATENb-
Hble, = KOMMYHHUKATHB-
HblE) B CIHOPTHBHOW,
(PM3KYIBTYpPHOH, 0370-
pOBUTEIIBHOM M  COIU-
aJIbHOM MPaKTHUKE;

BBIMIOJIHATD (hU3NYECKHE
YIPaKHEHUS pa3Hoi
(YHKLIMOHAIBHO Ha-
MIPaBJIEHHOCTH, HCIIOJIb-
30BaTh HMX B PEXHUME

- BBIIIOJIHEHHE HOPMATHBOB 0011epU3HIEeCKOil TOIrOTOBIEHHOCTH;
- 3aII0JTHEHUE THEBHUKA CAMOKOHTPOJISI.
[IpumepHas Temaruka pedepaToB
1. Jlnarsos u Kpartkas XapakTepUCTHKa 3a00IeBaHuUs CTYACHTA.
2. Brusiaue 3a00iieBaHus Ha TMUHYIO paOOTOCIIOCOOHOCTh U CAMOYYBCTBHE.
3. MeaunuHcKHe MPOTUBONIOKA3aHUS TPH 3aHATHAX GU3UUESCKUMH YIPAKHEHUSIMUA U IPUMEHEHUE JIPY-
TUX CpencTB (pU3NUecKOil KyJIbTYphI IPH JaHHOM 3a00JIEBaHUHM (IMarHose).
4. CocrapneHne 1 000CHOBaHUE HHMBHYAILHOTO KOMILIEKCA (PU3NMUYECKHUX YIPAXXHEHUH U IOCTYITHBIX
CpeNCTB PU3NIECKOH KyIbTYpPHI (C yKa3aHUEM MMPUMEPHOU JJOZHUPOBKH).
5. ®usnyeckas KyJabTypa B 0OLIEKYIbTYpHOH U po(ecCHOHATBEHOM MOATOTOBKE CIIEUAUCTA.
6. duznyeckas KyabTypa U CIOPT KaK COUUaIbHbIE (DEHOMEHBI 00LIeCTBa.
7. OCHOBBI 310pOBOTO 00pa3a KHU3HM.
8. O0mas ¢usnueckas u crieuaibHas IOATOTOBKA B CHCTEME (PU3NYECKOTO BOCITUTAHUSL.
9. OCHOBBI 03/10POBUTENLHON (Pr3NUECKOI KYJIBTYpHI.
10. O6mue moIoKeHMS, OPraHu3aITis M CYJAEHCTBO COPECBHOBAHUH.




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

yueOHOH M MPOU3BOICT-
BEHHOH NEATETBHOCTH C
IETBI0  MPOPUITAKTHKA
MEepeyTOMJICHUSI H  CO-
XpAaHEHMsI BBICOKOM pa-
0O0TOCIIOCOOHOCTH;
WCIIONB30BaTh Pa3HO00-
pasHbie GOPMBI M BHIBI
(U3KYIBTYpHOH — nesi-
TENBHOCTH Ul OpraHu-
3aIuu 340pOBOro odpasza
KHU3HH, aKTUBHOTO OT-
IbIXa U 0CYTa;
WCIIONb30BaTh  3HAHUS
TEXHUYECKUX MTPUEMOB U
JOBUraTeNbHBIX  JICHCT-
BUH  0a30BBIX  BHUJOB
CIIOpTa B UI'POBOH J1es-
TENBHOCTH;
aHaJIM3UPOBATh U BbIJE-
75Tk 2 (EKTHUBHBIC TeX-
HOJIOTHH YKpETUICHUS H
COXpaHEHHUSI 370pOBbS,
NoJAEP)KaHUsL ~ paboTo-
crocobHoctn,  mpodu-
JAKTHKH Tpeaynpeae-
Husl 3a00NeBaHMMU, CBS-
3aHHBIX € Yy4eOHOW U
MPOU3BOJICTBEHHON Ji€esi-
TENBbHOCTHIO;
aHaNM3UpPOBaTh  WHJIU-
BUJyaJIbHBIE TIOKA3aTEeNN

11. JlonyHT ¥ aHTUAONMUHIOBBIA KOHTPOJI.
12. Maccax, Kak CpeJICTBO peaduInTaIuu.
13. JleqeOnas pusmdeckast KynbTypa: CPeCTBA U METOIBI.

14. HOI[BI/I)KH&H urpa, Kak cpciCTBO U METOQ (pI/I?)I/I‘lCCKOFO Pa3sBUTHUA.

15. TectupoBaHue ypoBHS (PU3NUECKOTO PA3BUTHUS CTYCHTOB.
16. CoBpemMeHHBIE TIPOOIEMBI (HHU3NIECKON KYJIBTYPHI U CTIOPTA.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
3710pOBbsl, YMCTBEHHOU
u ¢usnueckoi padoTo-
CrocoOHOCTH,  (hH3HYe-
CKOTO pa3BUTHA U (U3M-
YEeCKHX KauecTB
Braners NPaKTHYECKUMH  HAaBBbI- TecTpl TEKyIIEro ¥ UTOTOBOI'O KOHTPOJS (DU3UUECKOW TOATOTOBICHHOCTH CTYIEHTOB 1-4 (roHomIM)

KaMH  WCIIOJIb30BaHUS
PETYISTHBHBIX, IO3HA-
BaTeNbHBIX, KOMMYHH-
KaTUBHBIX JIEUCTBUIL B
CHOPTUBHOH, (PU3KYIIb-
TYpPHOH, O03JI0POBUTEIb-
HOM H  COUHUAIIBHOM
MIPaKTHKE;

HaBBIKAMH HCIIONB30Ba-
HUS  (QUBHYECKHUX  yII-
paXxHEeHUH! pa3Hoi
(hyHKITOHATBHO Ha-
MPaBICHHOCTH B PEXKH-
Me y4yeOHOW W Tpou3-
BOJICTBEHHOW  JIESTEIb-
HOCTH C IIEJIbI0 mpodu-
JMAKTUKH  TepeyToMIIe-
HUS U COXpaHEHHUS BBI-
COKO# paboTOCTIOCOOHO-
CTH;

MPAaKTUYECKUMH  HABBI-

KaMd  HCIIOJIb30BaHUS
paszHooOpa3HbIx (hopM U
BUAOB  (PU3KYIbTYypHOIH

JESTeNLHOCTH ISl opra-
HU3AIMA 370POBOTO 00-

JUTSL JIMIA ¢ HAPYHICHUSIMH ciryXa (TIyxue, ciabocbplaniye, Mo3HO0TI0XIINe);

PYK HI>KE MJIH BBIILIE YPOBHS CKa-

MeHKH (cM)

11/11KOHTPOIBHBIE YIIPAKHEHUS Mecsa Onerka
TPOIPHEIE YTIP " 5 4 3 2 1
1, [L2-MHHYTHEII OCr ¢ HepeniOBanm- | JeK, 2100 1950 | 1800 | 1500 1200
eM ¢ X0100# (M) Mai
VIppDick B UMHY € MeCTa (M) | 230 220 210 200 190
2. MM TpucelaHne Ha 2-X Horax
MapT
(ko11-BO pas) 70 60 50 40 30
3 [MonTsaruBanue B Buce (KOJI-BO CEHT, 8 6 4 2 1
az) ¢es
[MogHMMaHKe TYJIOBHUINA U3 TIOJIO-
4 PKEHHS JIeka HA CIIMHE, HOTH CO- HOS10, 20 15 10 5 1
CHYTBI B KOJICHSIX, PYKH 32 TOJI0- arp
BOH(KOJI-BO pa3)
Hakson Briepes, cTos Ha THMHA-
CTUYECKOM CKaMelKe, HOTH IIpsi- OKT
5. mble Ha mmpuHe crynHA. [lanbbe Map’T 5 0 +5 +10 +15

TecThl TEKYIIETO W UTOTOBOTO KOHTPOJIST (PU3UUECKOU IMOJITOTOBIEHHOCTH CTYJeHTOB 1-4 (IeByIIKH)
JUIS JIMIA ¢ HAPYHICHUSIMH cityXa (TIyXHe, caa0ocyplalne, Mo31HO0I0XIINE)

OrneHka
n/n| KoHTponbHBIE ynpaxkHeHus | Mecsig 5 1 3 5 1
1. [12-MunyTHBI Ger (M) fg; 1200 1050 900 600 300




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie 5 a1eMeHm
p Oyenounvie cpedcmesa 6 .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul

pasa >KM3HH, aKTHBHOTO [TpbiKKY B JUTHHY ¢ MecTa (CM) 160 150 140 130 120

OTABIXa U JOCYTa; o [ OKT,

TEXHUYECKAMHU IPHEMA- || [IpUCeJaHue Ha 2-X HOrax (KOJ-BO | MapT 50 40 30 20 10

MH W JBHTraTelIbHBIMU pa3)

NEHCTBUAMH  6a30BbIX Crubanue u pasrubanue pyK B CoHT

BHJOB CIIOPTa, HaBBIKA- || 3. [TOJ0KEHUH JIEXKa HA )KHUBOTE (I)CB’ 50 40 30 20 10

MH aKTHBHOTO HpHUMe- (xo1-BO pa3)

HEHHsI UX B MIPOBOM W [TogHMMaHME TYJOBHINA U3 TIOJIO-

COPECBHOBATEIBHOU JIes- PKEHMSI JIe)Ka Ha CIIMHE, HOTH CO- | HOsIO,

. 4. 15 10 5 3 1

TEJIbHOCTH; THYTHI B KOJICHSIX, PYKH 3a T0JI0- anp

HaBBIKAMM HCIIOIb30Ba- BOi1 (KOJ-BO pa3)

HHA COBPEMEHHBIX TEX- HakiioH BIiepen, cTosi HA TUMHa-

HOJIOTHM YKPCIUICHUA W CTUYECKOM CKaMetKe, HOTH Ipsi- OKT

COXpaHCHHUS  3MI0POBBA, | | 5, Mble Ha MKPHUHE CTYNHU. [lanbisl M ’T 10 5 0 +5 +10

noaziepxanus  paboro- [PYK HIDKE WIIH BBILIE YPOBHA CKa- P

cnocobHocTH,  Tmpodu- MEIKH (CM)

JAKTUKA Tpeynpexe-
HHs 3a00JIeBaHUM, CBS-
3aHHBIX C Yy4eOHOW U
MPOU3BOJICTBEHHOW s
TENBHOCTHIO;
OCHOBHBIMU CTIOCOOaMu
CaMOKOHTPOJISI WH/MBH-
JyalbHBIX TOKa3aTeneil
310pOBbSl, YMCTBEHHOM
u ¢usnueckoi padoTo-
cocoOHOCTH, (u3NUe-
CKOTO pa3BUTHS U (U3M-
YEeCKUX KauecTB

TecTl TeKyIIero ¥ UTOroBOr0 KOHTPOJIA (PU3MUECKOW MOATOTOBICHHOCTH CTYINEHTOB 1-4 (roHomIM)
JUTSL JIMI C HAPYUICHUSIMU 3peHus (cierbie, cIaboBH/ISIIIE)

Onenka
1/1KOHTPOJIbHBIC YIPAKHEHUSI Mecsin 5 1 3 5 1
1. [Xoab6a nepexoasias B Ger (M) fg; 2100 1950 1800 1500 1200

5 [Mprucenanue Ha 2-x HOrax (KOJ-BO| OKT,
" pa3) MapT

70 60 50 40 30

3 [MoarsiruBanue B BUCE (KOJI-BO CCHT, 8 6 4 2 1
a3) ¢beB

TecTnl TCKYLICTO U UTOTOBOI'O

JUTSL JIMI] C HApYIIEHUSIMH 3peHus (Clienble, CI1a00BUISIIUE)

KOHTPOJIS (PU3MUYECKOM MOATOTOBICHHOCTH CTYICHTOB 1-4 (JeBYIIKH)

|H/H| KoHTposibHBIE yIIpaXKHEHUS

| Mecs |

Onenka




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
5 4 3 2 1
1. [Xonp6a mepexonsmas B 6er (M) | o0 1200 1050 900 600 300

Mait

[Mpucenanme Ha 2-X HOrax (KOJ-BO| OKT,

pas) MapT 50 20 30 20 10
Crubanue 1 pasrudanue pyk B
3. [MOJIOKEHHH JIEKA HA JKUBOTE
(xom-BO pas)

CEHT, 50 40 30 20 10
dbes

TecTrl TeKyIIEero U UTOroBOro KOHTPOJIS (PU3NIECKON MOArOTOBIEHHOCTH CTYIEHTOB 1-4 KypcoB mist
JIUI] ¢ HAPYIICHUSIMU OTMIOpHO-ABHTraTenbHoro anmapara (L) mpu moBpexaeHns X HIKHIX KOHEYHOCTEH

11/KOHTpONBHBIE yIIPaKHEHUS Mecsu 5 Z Ouegxa 5 1
JIeK,

1. PKum rpysa nexa ([leBymikn) ait 6 4 3 2 1
JIeK,

1. DKum rpy3a sexa (FOnommn) il 8 6 4 2 1

TecTrl TeKyIIEro U UTOrOBOro KOHTPOJIS (PU3NYECKON MOATrOTOBIEHHOCTH CTYIEHTOB 1-4 KypcoB 1uist
JIMII C HApYIIEHUSIMU ONIOpHO-ABUraTensHoro annapata (JLIT) npu noBpexaeHUsIX BEpXHUX KOHEUHOCTEH

/ K M OreHka
/11 OHTPOJIbHBIC YITPAKHEHHUSI ecsII] 5 7 3 5 1
1 [Mpucenanue Ha 2-X HOrax (KOJ-BO| OKT, 40 30 20 10 5
a3) ([eBymkn) MapT
2 [Mpucenanue Ha 2-x HOrax (KOJI-BO| OKT, 30 20 15 10 5
pa3) (FOnomm) MapT

OK-8 - TOTOBHOCTBIO ITOIL30BATECS OCH

HBIX O€ICTBHI

OBHBIMU METOAAMHU 3alIUTHI ITPOU3BOJACTBECHHOI'O II€PCOHAIa U HACCJICHUA OT BO3MOKHBIX HOCJ'IGJICTBI/Iﬁ aBapHﬁ, KaTaCTpO(i), CTUXHM-

3HaTL

onpeeeHus MOHATUN O
TeXHOC(HEPHBIX OMAaCHO-
CTSIX, MX CBOHCTBaxX M

1. HepBasI ,I[OBpa‘le6Ha$[ nmoMouib INpr NOPaAKEHUU IJICKTPUICCKUM TOKOM

besomacHocCTh XKH3-
2. Tlepsas moBpaueOHas TIOMOIIb IIPU OTPABJIEHHUH.

HENEATENHLHOCTH

3. TlepBas noBpaueOHAs IOMOIbL NPH KPOBOTEUEHHH.
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91eMeHm
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npOSPAMMUL

XapaKTEepUCTUKAX;  Xa-
pakTepe  BO3IEHCTBUSA
BPEOHBIX U  OINACHBIX
(hakTOpOB; TPUEMBI TIEp-
BOM IIOMOIIH; METOJBI
3alIUTBl B YCIOBUAX
YpEe3BbIYANHBIX  CUTYa-
LU, Ha3bIBAeT ux
CTPYKTYpHBIC ~XapakTe-
PUCTUKH

4. MecTHBIE 3JIEKTPOTPABMBI.
5. CucrteMmHBIN aHATU3 6E30MaCHOCTH.

YMeTh

00CyXIaTh CIIOCOOBI
3¢ (HEKTUBHOTO pEIICHUs
B oOyiactu uacHTU(UKA-
LHAMA ONAcHOCTEH cpenbl
oOuTaHus YyeJIoBeKa,
pUCKa HUX pealu3allvi;
BBIOMPATh METOJBI 3a-
IIMTHI OT OMACHOCTEH W
crocoObl  obecrneueHust
KOM(OPTHBIX  YCIIOBHI
KU3HECSITEITBHOCTH

IIpakTH4yeckoe 3aganue

1. Ha yyeOGHOM TpeHakepe MPOBECTH PEaHMMAIMOHHBIC TCHUCTBHS 4YEIOBEKa MOPAKCHHOTO SIICKTpUYe-
CKUM TOKOM.

2. Ha y4eOHOM TpeHaXkepe MPOBECTH HAIOKCHHE [IIMHBI Ha TIEPESIOM B JIy4e3arsICTHON KOCTH PyKH.

Bnaners

croco6aMu OIIeHUBaHUS
3HAYUMOCTH M MTPAKTH-
YECKOU MPUTOTHOCTH
MOJTyYEHHBIX PE3yJIbTa-
TOB B 00J1aCTH 3aILUTEI
MTPOU3BOACTBEHHOTO
nepcoHalla ¥ HaCeJICHUS
OT BO3MOJKHBIX TIOCIIEI-
CTBHUM aBapuii, KaTacr-
pod, cTUXUHHBIX OeACT-
BUI

KoMiuiekcHble 3a1aHus:
3AJJAHUE 1

B pesynbrare cxoja JaBHHBI OTHOIM Y€TBEPO TYPUCTOB. J[BYyM ydacTHHKaMm TPYIIBI YIallOCh Clia-
CTHUCh. VX TIOIBITKH CaMOCTOSTEILHO OTKOIATh MOCTPAIaBIINX OKa3auch Oe3ycrienmubiMu. [lo qanaeiv MUC,
OPHMEHTHPOBOYHO B TOPHOM MAacCHBE cOmmio 2,1 Thic. M CHera: IIMPHHA JTABHHBI COCTABHIIA 7 METPOB, TTyOHHA
— 3 merpa u guHa — 100 MeTpoB. Kak Ha3siBaeTCs ymynibe, 00yCIOBICHHOE KUCIIOPOIHBIM TOJIOJaHNUEM U U3-
OBITKOM YTJIEKHUCIIOTHI B KPOBU M TKaHAX? YKaXKUTE MOCIEI0BATEIBHOCTh OCYIIECTBICHHS MIEPBON MEIUIINH-
CKOW TIOMOIIH TPH CHIILHOM 0OMOpOXKeHUHM KoHeyHocTed. Ecnu ckopocTh naBuHbl cocramser 200 km/4, a
JIAIBHOCTH €€ BhIOpoca — 1 KM, TO BpeMs (B CEKyHJIaX), 32 KOTOPOE JIABUHA COMJIET C TOPHOTO MacCHBa, COCTa-
BUT ...7
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3HaThL

METOABl CHIDKEHHS aH-
TPOIIOTE€HHBIX BO3JIEHCT-
BUH, a TaKkXe IepcCrek-
TUBBl HMX COBEPIICHCT-
BOBaHUs;

MEpOIpHUATHS 0 0bec-
MEYCHUI0  DKOJIOTHYe-
CKOif Oe3omacHOCTH
TEXHOJIOTUM U TeXHUYe-
CKUX TIPOEKTOB;

METOJBI 3aIllUThl aTMO-
chepsl U THIPOCPEPHI.
CoBpeMEHHbIE TEHIICH-
MU SKOKOHTPOJIS

TeOpeTI/IquKI/IG BOIIPOCHI K J'Ia60paTOpHBIM n KOHTpOJ'II:HOfI pa60TaM, a TaKXKC HHTCPAKTUBHOI'O TCCTHUPOBA-
HUA

VYmeTh

TPaMOTHO BECTH OMOWH-
IUKAI[MOHHBIE  HAOJIO-
JeHUsl B CBS3U C 3ajia-
YaMH  3KOJIOTHYECKOTO
MOHUTOPUHTA W 3KOJIO-
TUYECKOTO 30HUPOBaHUS
OCBAaMBAEMBIX TEPPUTO-
puil B CBA3M C 3alauaMu
3€JIEHOTO CTPOUTEIHCTBA
Y CO3J]aHMsI yCTOMYUBBIX
JKOCHCTEM;

TPaMOTHO  OIIEHWUBATH
BIIUSTHUE CBoel mpodec-
CHOHAJIbHON JEesTENbHO-
CTH Ha BCE KOMIIOHECHTHI
(hOHOBBIX  TEPPUTOPHUL,
ypbacucTeM U IIaHUPO-
BOYHBIX 00pa30BaHUH;

OTBeuarh Ha BOMPOCHI K J1a00OPaTOPHBIM PadOTaM U MHTEPAKTUBHOTO TECTHPOBAHHUS

DKoI0orusa
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MPUMEHATh METOJABI pa-
LHUOHAIBHOTO TMPUPOJIO-
M0JIB30BaHUS JJIs1 CO3-
JAaHUSl YCTOMYUBBIX KO-
CHCTEM;

paccUUTHIBATh TEXHUYE-
CKHe perreHus j3(0)
yMeHI)IHeHI/I}O TECXHO-
TEHHOT'O BO3JACHCTBHS Ha
MIPUPOIHBIE KOMITOHEH-
ThI

Bnanets

MPaKTUYECKUMHU HaBBI-
KaMU 110 OIIpEe/IETICHUI0
YPOBHEU BO3IECUCTBUS
AHTPOIOTEHHBIX (PaKTO-
POB Ha IKOCHCTEMBI;
METOAaMU METOIBl pa-
LUOHAIBHOTO TPUPOIO-
HOJIb30BAHUS Ul CO3-
JaHNSl YCTOWYMBBIX IKO-
CHCTEM Ha 3Tane MpoeK-
THPOBAHUS 3€JIEHOTO
CTPOUTEJILCTBA

Hapwsikamu BU3YAJIBHBIX MCTOAOB JKOKOHTPOJIA, 3HAHUAMU 3aKOHOB ITPUPOJbLI. HA KOTOPBIX OCHOBAHLI 3TU MC-
TOJBI, TeOpHeﬁ OKO3alllUTHBIX MCTOA0B CHMXKCHHA TEXHOTCHHOM Harpy3ku U CO3aaHusd yCTOP'I‘IHBBIX 3KOCHCTEM

3HaTh

OCHOBHBIE IIOHATUA O
mpuemMax MepBoil moMo-
w;

OCHOBHBIC IIOHATHUA O
mpaBax U 00A3aHHOCTIX
rpaxjaan 1mo obecrede-
HHIO 0€30IMacHOCTH
JKU3HEIEATENLHOCTH;
XapaKTePUCTUKH  Omac-

Hepeqeﬂb meopemu4ecKux 60npocos K sauenty.

01N DN W —

. Opranusm. Ero ¢yaknum. B3anMopeiictBue ¢ BHeNHeH cpenoit. ['omeocTas.

. Perynsimust hyHknmii B opranusme.

. JlBurarenbHasi akTUBHOCTH KaK OMOJIOrn4ecKasi moTpeOHOCTh OpraHnu3Ma.

. OcobenHocTH (HU3NIECKH TPEHUPOBAHHOTO OpraHu3Ma.

. Koctnas cucrema. BnusiHne Ha He€ GU3NUECKUX HATPY30K.

. Mbreunas cuctema. CKelleTHbIE MBIIIIIBL, CTPOSHHE, PYHKITHH.

. Hanpsxenue u cokparenne Mpiii. MI30TOHUYECKU U H30METPUUECKUI PEXUM PaOOTHI.

. Cepneuno-cocynucras cucrema. OyHKknuA KpoBH. CUCTOIWYSCKUNA U MUHYTHBIH 00hEM KpoBU. KpoB0OO-

Puznueckas KyJibTy-
pa ¥ cropr




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
HoOCTel MPUPOHOTO, | palieHue Mpu GU3NUECKUX HArpy3Kax.
TEXHOTEHHOr0 W couu- | 9. Pabora cepana, mynbc. KpossiHoe naBnenue.
anpHOTO  TIponcxoxne- | 10. dsixarenpHast cuctema. llponece aprxanmsa. ['azoo0men. Perymsimmst npixanust U ero ocooeHHoCTH. Jlprxa-
HUS, HHUE NpU PU3NUECKUX HArpy3Kax.
rocynapctBeHnyro  1o- | 11. )Kuznennas émkoctb n€rkux. Kucmopoauslit 3anpoc 1 KMCIOPOIHBIN TOIT.
TUTHKY B obmactu moa- | 12. IlumeBapenne. Ero ocobeHHOCTH TIpH (DM3WYECKUX HATpPy3Kax.
TOTOBKM W 3amMThl Ha- | 13. YTomieHne u BoccraHoBieHue. Peaknus oprann3Ma Ha PU3NIECKHIe HATPY3KU
CCIICHUA B YCIIOBUAX
YpEe3BbIYANHBIX  CUTYa-
Ui
VYmeTs BBIIEIATH OCHOBHBIE | [lepeuens 3adanuii 0ns 3avema:
OMAacHOCTU cpebl 00M- | 1. Yro Takoe 310poBbE?
TaHMsI ICTIOBCKA, 2.Kakoe 310poBbe onpeensieT TyXOBHbII NOTEHIUaT YeloBeKa?
OLICHMBATH PUCK UX pea- | 3. Kakue (GakTophl OKpY>KaroIei cpesl BIMAIOT Ha 310POBbE YETIOBEKa?
Jn3anun 4. KakoBa HOpMa HOYHOTO CHa?
5. Ykaxute cpeiHee CyTOYHOE MOTpeOIeHNe SHEPTUH Y IEBYIIIEK.
6. YKaxuTe cpeiHee CyTOYHOE MOTpeOIeHne SHEPTUH Y FOHOIIEH.
7. 3a CKOJIBKO BPEMEHH JI0 3aHATUH (HU3NUECKON KyIbTYpOil ciieayeT MPUHAMATD TTHITY?
8. YKaxuTe B 4acax MUHUMAJIbHYIO HOPMY JIBUTaTeIbHON aKTUBHOCTHU CTYAEHTA B HEJIEINIO.
9. YKaxuTe BaXXHBIH NPUHLINN 3aKaJTUBaHNs OpraHu3Ma
Bnanets OCHOBHBIMHU METOJaMH | 3adaHus Ha peuieHue 3a0ay u3 npopeccuoHarbHou oonacmu, KOMNJIEKCHble 3a0aHUSL:

perieHus 3aja4 B oonac-
TH 3aIIHUTHl HACEJICHUS B
YCIOBUSIX UpE3BbIYAN-
HBIX CUTYyalui

1. JlaiiTe onpeneneHne OCHOBHBIM MOHATHAM: pabOTOCIIOCOOHOCTh, YTOMIIEHHE, IEPEyTOMIICHHE, YCTAIOCTb,
peKpeanys, perakcanus, CaMOYyBCTBHE.

2. Onumure U3MEHEHHE COCTOSHUS OpraHu3Ma CTYJEHTa IOJ BIUSHUEM pa3jIM4YHBIX PEXUMOB U YCIOBHH
o0OyueHus

3. Kak BHemHMe 1 BHYyTpeHHHE (aKTOpBI BIMAIOT HA YMCTBEHHYIO pabdoTocnocodHocTs? Kakne 3aKkoHOMEpHO-
CTH MOKHO TIPOCJIENTH B ©I3MEHEHUU paOOTOCIIOCOOHOCTH CTYAEHTOB B Ipoliecce 00yueHus?

4. Kakue cpencrBa Gpu3MYeCKON KYJIbTYPbl B PETYIUPOBAHUN YMCTBEHHOH PabOTOCIIOCOOHOCTH, TICHXO3MO-
[UOHAJIBHOTO ¥ PYHKIIMOHAILHOTO COCTOSTHUS CTY/IEHTOB BbI 3HaeTe?

5. «Pusnyeckue ynpaxxHeHHs KaK CPEICTBO aKTUBHOTO OTABIXa»,- PACKPOITE 3TO MOJIOKEHHE.

6. «Manbie popmbl» Pr3MIECKON KYIBTYPHl B pSKUME YUeOHOr0 TpyJla CTyACHTOB.
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7. Y4yeOHble U caMOCTOSTENbHBIE 3aHATHA 10 (PU3NUECKON KYJIbType B peXKUME y4eOHO-TPYI0BOH AEATEIbHO-
CTH

OBIIENTPO®PECCHUHOHAJIBHBIE KOMIIETEHIINU

OIIK-1 - roTOBHOCTBIO HCIIOIL30BaTh Q)YHHaMCHTaJIBHBIe 06H_ICI/IH)KeHepHBIe 3HaHHA

3HaTH

*OCHOBHBIC  ITOJIOXKEHHS,
TUIOTE3bl  COTPOTHBIIC-
HUS MaTepHalioB, aHaJIH-
THYECKUE M KCIIEPUMEH-
TaIbHBIE METOIBI Olpe-
JINICHUs  NepeMeILeHUN
npyu  M3rude;  OLECHKU
MPOYHOCTH TIPU TPOCTHIX
U CIIO)KHOM COIIPOTHBIIE-
HHUH, TPOJIOIEHOM H3TH-
0e;

MEXaHUYECKHE XapaKTe-
PHCTHKH W  (DU3MYEcKHe
CBOWCTBA  KOHCTPYKLIM-
OHHBIX M MHBIX MaTepHa-
JIOB;

OCHOBHBIE TpeOOBaHHS U
Kputepun  paboTocmo-
COOHOCTH W pacyera je-
Tajiel MaIluH;

Ilepeuens meopemuueckux 60npocoé K IK3IAMEHY:
3agaun TUCUUILTHHEI «MeXaHnKa MaTepUaioB M OCHOBBI KOHCTPYHPOBaHHUSD).
[NonsTre 0 HaNpsDKEHUSIX, NeopMausiX, nepemenieHusx. 3akoH ['yka.
CBs13b MEXy HAIPSLHKEHUSIMU M BHYTPEHHHMH CHIIOBBIMH (DaKTOpaMH.
BuyTpennue cuioBble (hakTOphl M METOJ X ONPEIEICHHUS.
Huarpamma pactsokeHus. MexaHndeckue XapakTepUCTHKH MaTepHaiioB. JlommyckaeMble HalpsKEeHHSL.
PacueTsl Ha MPOYHOCTH M YKECTKOCTh NP OCEBOM pPACTSKEHHM - CKaTuH. BHyTpeHHue cunbl. [lomyckaemble Ha-
TIPSDKEHUS.
IoteHumanbHas 3Heprus aedopMaiy IpH OCEBOM PACTSHKEHHUH - CHKaTHH.
I'maBHBIE MITOIIA/IKY U TJIABHBIE HAITPSKESHUSL.
Bupl HanpspkeHHOTO cocTosiHUSL. Teopuu (THUIoTe3bl) IPOYHOCTH U UX IIPUMEHEHHE.
Hamnpspxenus n neopmanyyl Ipy II0CKOM HAPSDKEHHOM COCTOSTHUM.
3akoH ['yka.
®dopMmyra 11t KacaTeIbHBIX HAPSDKEHUH MPU KPYIEHHH.
Hamnpspkenus n nehopmannyl Ipu KpydeHHH.
YcnoBust MPOYHOCTH U JKECTKOCTH ITPU KpydeHUH. [IocTpoeHue 31op KpyTIero MOMEHTA.
IIpocreiiiye BUIbI CUCTEM PACTSHKEHUS - CHKATHS.
I'eomeTprueckre XapakTEpUCTUKH TNIOCKUX CEYeHHH. | TaBHBIE OCH U TJ1aBHBIE MOMEHTHI MHEPLIUHL.
M3MeHeHre MOMEHTOB MHEPIIMH ITPU TOBOPOTE U NMAPAJIEBHOM NIEPEHOCE OCEH.
T'eomeTprueckre XapakTEpUCTUKU NPOCTENIINX CeYeHUM. BbuuciieHne INIaBHBIX LIEHTPAIbHBIX MOMEHTOB MHEP-
MM CIIOKHBIX QUTYP.
OnpeneneHne BHYTPEHHUX CUIIOBBIX (PAaKTOPOB MPH MIPSMOM IOTIEPEYHOM H3IHOE.
OcHOBHBIE TIpaBUJIa MMOCTPOSHUS U KOHTPOJISI TOCTPOSHHMS JITFOP BHYTPEHHUX CUIIOBBIX (DAKTOPOB IPH MPSIMOM T10-
TIepEeYHOM H3ruode.
HopmanbHbie Hanpsbkenust npu u3rude. Beison hopMysibl.
JuddepennmaipHble 3aBHCHMOCTH U n3rube. BeiBon Gopmyi.

Mexanuka matepua-
JIOB U OCHOBBI KOH-
CTPYHUPOBAHUA
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Ycnosue MPOYHOCTU pu n3rude o
PanmonasnbHbIe ceueHns 0aaoK MpH U3ruoe.

KacatenpHble HaNpsDKEHUS IPU MONIEPEYHOM H3rude.

HopmanbHeie u KacaTenbHble HaNpsDKEHUs! TIPH H3THOE.
Hopmanbhbie Hanpsbxenust ipu u3ruode. [lostHast mpoBepka MpoYHOCTH IBYTaBpa.
YcnoBus MPOYHOCTH MPU U3THOE.

[Nepememmenns npu m3rude. nddepenimaibHoe ypaBHEHHE H30THYTON OCH OaTKu.
OnpefeneHye nepeMeleHuid mpy u3ruoe. Y CIIoBHE KECTKOCTH.

Onpezenenne nepeMeIieHni Ipy U3ruoe METOI0M HayajIbHbBIX [1apaMeTpOB.

HOpMaJIbHBIM

HaIpPsOKCHUAM.

Merons! ompenenenus nepeMeniennii npu m3ruoe. Materpan Mopa. [IpaBuna ucnosip3oBaHus uHTErpana Mopa

JU1sl onpeiesienus nepemenienuii. [Ipumep pacuera.

Mertoasl onpeienienus epemertenunii npu n3rubde. Crnocod Bepemarina. Beioa ¢opmyner. [Ipasmia rcnons3oBa-

HUs [IpU olpeaeneHny nepemenenuil. [Ipumep pacuera.
Kocoii m3rud. Y cnoBust IpOYHOCTH U KECTKOCTH.
N3rub ¢ kpyuenneM. OnpeieneHne HaNpsDKESHUH | YCIIOBHE POYHOCTH.

VYmeTh

ONpEAENATh  JIMHEHHBIE
NepeMemeHns W yIJIbl
MOBOpPOTA  TIOTIEPEYHBIX
ceyeHHH B Oankax W pa-
Max TpH Hu3rude, HOp-
MaJIbHbIC HAIpPSDKCHHS B
CIy4astx CJIOXKHOTO CO-
MPOTHBIIEHUS U TIPU TIPO-
JOJIEHOM HM3ruoe;
MPaBWILHO  OTPEEISITh
OCHOBHBIE TEXHOJIOTHYE-
CKHE  XapaKTepHCTHUKU
MEXaHHYECKHX Mepesay;
MPaBWILHO  OTPENEISITh
ycioBus paboThl AeTaieit
W Y3IOB MalluH  MpHU
9KCIUTyaTaIu

Ipumepnoe npaxmuueckoe 3adanue 0isl IK3AMEHA.
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3agaua l

[ONns 333HHON CXeMbl KOHCONbLHO 33KPEenneHHon 6anku nocTpomTe 3Mpy
npoaonsHoM cunsl N (kH).

[
~

wn

3agaua 2

MoCTPOUTL 2NKPsLI BHYTPEHHMX CMNoBsIX dhakTopoe (BC®), znwpy Q, M ans
3343aHHON ABYX ONOPHON Bankm

i
£,

3apaua 3

MoCTPOUTL 3MKPsl BHYTPEHHUX CunoBsiX dakTopoe (BC®), anwpy Q, M.
PaccumnTaTh Kpyrnoe, K2agpaTHoe, NPRMOYrofibHOe U ABYTAaBDOBOE MreOMEeTPUYECKoe
ceueHue AN\ HarpyxeHHoi Banku v BoibpaTs Haubonee paymoHansHoe. MPUHATL
[c]=160 MMNa.

¥

Px/lr\nmnﬁ%m |LM
P

a 2a 2a
1 1
IIpHHATE a =NoCTeIHAT HHQPA HOMEPA 3aTeTHOH KHHKKH
P=5 xH:
q=2 kH/»;

M= 10 xH*M
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KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel

Bnagets HaBBIKAMH B TTOCTPOSHHUHU Ipumeproe npakxmuueckoe 3a0anus O IK3AMEHA:

SMIOpP BHYTPEHHUX YCH- g 3ajaHHON CXeMBI KOHCOJIBHO 3aKPETUIEHHON OaTKK TIOCTPOUTH JM0pY IpoaonbHoit cuibl N (xH).

JIMM, TEpeMEIlEHUu B ‘

CTATMYeCKH  ONpesesu- (. 2

r A ) I ) I ) (

MBIX OaJikax M pamax mpu ’ gy f {

n3rude, B OLICHKE MPOY- | A= =G> g — - —

HOCTH KOHCTPYKIMH B g - p—

Cllydae TIPOCTHIX Jedop- A= —| = —| —— —

MalUii, CI0KHOTO COIpO- 4

TUBJIEHHUSI, TIPH TIPOJIOITb- - v | ) |

HOM H3ruoe; a's as | ' s

’ — —— W -

HaBBIKAMH KOHCTPYHPO-

BaHUA JETajel U Y3JI0B

MaluH oOIIero Ha3Haye-

3anmayva 2
HUS .
[HocTpouts 3mopsl BHYTPEHHUX CHIIOBBIX (akTopoB (BC®D), smopy Q, M s 3agaHHON ABYX omnop-
HOW Oanku
-
\ 4 /\ y
év '
a a a

3HaTh uMeTb 0as3oBble  Ipea- Ilepeuens meopemuueckux 60npoco8 K IK3IAMeny: WrdopMaTiKa i HH-

craBneHus B oOnactu | [lannsie n nadopmarmst. Enunviie: nadopmarmu. [lepedncinTe ocHOBHBIE CBOVICTBA HH(DOPMAIIUH.

WHQOPMATUKH U COBpe-

YKaxuTe XapaKTepUCTUKU TPOIIECCOB cOOpa, repeaadn, 00paboTKu M HAKOIDICHUST HHGOPMAIH. YKKUATE BUIBI

(dhopmarmoHHbIC TEX-
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KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
MCHHBIX HMH(OPMAIMOH- | JaTYMKOB I cOOpa HHpOPMAIUN HOJIOTUH

HBIX TEXHOJIOTHf;

o0mme  XapakTepUCTUKU
nporecca cOopa, nepena-
4r, 00pabOTKH M HaKOII-
nieHus nH}popManmm;
OCHOBHBIC ~TEXHHYECKUE
CpeacTBa U MPOrpaMMHOE
o0ecrieueHue, npuMe-
HSEMOE UL  pelIeHUS
OOIIEHHKEHEPHBIX 33/1a4;
OCHOBHBIE  TIpeJICTaBIIe-
HHS O JIOKQJIBHBIX U TJIO-
OanpHBIX ceTsix, Web-
TEXHOJIOTHSIX;

OCHOBHBIE cpezncTea
TPEJICTABICHUS M TIpUe-
MBI 00pabOTKH TEKCTO-
BOW WH(pOpPMAaMK B CO-

BPEMEHHBIX  O(HCHBIX
TIPUIIOKEHNS;
OCHOBHBIE cpeJicTBa

npencraBiaeHus U odpa-
00TKa YHCIOBON WHQOP-
Malii B OQHCHBIX TIPH-
JOKEHUSIX, aHalu3a U
BU3YyaJIM3allMMd  JaHHBIX
JUI  PEIIeHNsT OOIICHH-
JKEHEPHBIX 3a/1a4;

TUIIOBBIC AITOPUTMBI U
MOJICNIA pElIeHHsT TIPaK-
THYECKUX o01IEeHXE-

Knaccudukanust nmporpaMmmuaoro obecriedenus. CpaBHUTENBHBIA aHAIN3 COBPEMEHHBIX OINEPALMOHHBIX CHUCTEM,
OCHOBHBIE (DYHKITUH

Nurepuer. Ciy>x0bI 1 BO3MOKHOCTH. JIOKanbHBIE 1 TI00abHBIE KOMIIBIOTEPHBIE ceTh. Tomonoruu ceteil. YpoBHU
1 poTokobl Monenu OSI.

TenekoMMyHHUKaMOHHBIE TeXHOIOIHU. CpeacTBa M IPOrpaMMHOE 00ECTICUCHHE.

OCHOBHBIE TIpHEMBI 00PaOOTKH TEKCTOBOH MH(POPMAITHH.

OcHOBHBIE IpHeMbl 00paObOTKH YHUCIOBOM HH(DOPMALTUH

TunoBble anropuTMbl ¥ MOJEIH PEILCHUS MPAKTHYECKUX 337ad C MCIIOIb30BAaHUEM IMPUKIIATHBIX MPOrPaMMHBIX
CpencTB

MeTtoasl ONITUMU3ALINA

ABTOMaTHU3UPOBAHHBIEC CPEACTBA MPEICTABICHUS HH(POPMALIIH.

B uem orimmume AIIBY u AITHY?

KakoB cHHTaKcHC yIpaBisIFOIIMX KOHCTPYKIUi si3bika VBA?

HazoBure oTimums CTpyKTYpHOTO U 00BEKTHO-OpUEHTHPOBAHHOTO IPOT PAMMHPOBAHHSI.

CrpyKTypHOE IporpaMMHUpoBaHue. Peannzanusi TMHEHHBIX, YCIOBHBIX M IMKINYECKUX aITOPUTMOB.
OOBEKTHO-OpPUEHTUPOBAHHOE MPOrPAMMUPOBAHNUE — OCHOBHBIE TIOHATHSI.

Ocnoguele aroputmel. CtpykTypHoe nporpammuposanue. OOIT. OCIL

HUC. Knaccuukaiws, cocta, MEpCIIEKTUBBI Pa3BUTHSI

OcHnosHele 3tansl npoexktupoBanus PB/I. Ilpoextupoanne b/l MmeronoM «CyIHOCTb-CBSI3b».

OcCHOBHBIE BHIBI 3aIIPOCOB

OCHOBBI 3alIUTHl HTHPOPMALIUH U CBEJICHUH, COCTABIISIONINX TOCYapCTBEHHYIO TaHy
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HEPHBIX 3a7a4 C HCIIOJb-
30BaHUEM  MPHKJIAJHBIX
MPOTPaMMHBIX CPEJICTB;
OCHOBHBIC ~ QJTOPUTMBI
peuIeHus HWHXXCHCPHBIX
3a/ay;

OCHOBHBIC  QJITOPUTMBI
MPOrPaMMHUPOBAHNS;
OCHOBHBIC METOIBI MpO-
ektupoBanust BJ[ s
XpaHCHUS;

OCHOBHBIE  OTIPE/ICIICHUS
Y TIOHATHA HWHGPOPMAIHN
u nH(pOpPMAITMOHHOH
0€30IacHOCTH, BO3MOJXK-
HBIE YTPO3bI

YMeTh

BBIOMpATh CHOCOOBI 3(-
(DEKTHBHOTO  TIOJTYYCHUS
U XpaHeHus: uHpopma-
LHH;
pabotate B
KJIMEHTA
CEPBHUCOB;
OLICHUBATh JI0CTOBEp-
HOCTh, TIPUMEHSTH WH-
(hopmarro, MOTy4eHHYIO
B TJIOOATBHBIX KOMIIBIO-
TEPHBIX CETSIX IS o0Ie-
WHXEHEPHBIX PacyeToB;
UCIIONB30BaTh  O(pUCHBIE
NPWIOKEHUST Al pelie-
HUS  OOIIEHHKEHEPHBIX

Ka4yecTBe
Wurepuer-

Ilepeuens 3a0anuii K IK3aMeEHy:

YMeTb COCTaBIIATh AITOPUTMBI PELICHNS O0ILIEMH)KEHEPHBIX 33124 M PEATM30BaTh NX C IOMOIIBIO S3BIKOB BHICOKO-
TO YPOBHS;
YMets ucnons3oBath TexHooruo OOII npu perennn o0menHKeHEPHBIX 3a1a4.
YMeTb co31aBaTh OCHOBHBIE OOBEKTHI 0a3 TaHHBIX, CO3/1aBaTh 3aIIPOCKI IS TOUCKA HH(POPMALIIH.
YMeTh IPUMEHSTH COBpEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUH JIIS pELICHHS 3a71a.

3apganme. CripoexTrpoBath U peannzoBarh bJ] «bubimoreka», xpaHsilyro HHQOpPMAIMIO O KHHUTAX,
MOCETHUTENAX U COTPYIHUKaX ONOIMOTEKH.
OnpenenuTs MepBUYHBIE KITIOYH. Y CTAHOBHUTH CBSI3H.
Co3naTp 3armpockl: Ha BEIOOPKY C YCIIOBHEM, MTApaMETPUYECKHUN U TPYIIIIOBOH

3aganne. CrnpoexkTnpoBath u peanu3oBatb b/l «IIpogaka KOMIIEKTYIOIUX KOMIBIOTEPHONW CHCTeE-
MBI», XPaHAILYI0 HH)OPMALHIO 0 KOMIUICKTYIOIINX, 3aKa3YMKaxX U 3aKa3ax.
OnpenenuTs MepBUYHBIE KITIOYH. Y CTAHOBHUTH CBSI3H.
Co3nathb 3ammpockl: Ha BEIOOPKY € YCIIOBHEM, TApaMETPUIECKUI U TPYIIIOBOM
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3a/1a4;

UCIIONB30BaTh COBPEMEH-
weie KT nmns perneHust
00IIeNHKEHEPHBIX 3334,
WCIIONB30BaTh OCHOBHBIE
CpEICTBa IMPEACTABICHUS
1 00pabOTKH YHUCIOBON
nHpopMaIMK B OPHUCHBIX
MIPWIOKEHUSIX B 0OIIe-
WHXCHEPHBIX pacyeTax;
NPUMEHATh  OCHOBHBIE
AIITOPUTMBI pelieHus
WHXCHEPHBIX  3a1ad |
PCaIN30BBIBATH UX C TIO-
MOIIBIO  TPOTPAMMHBIX
CpEICTB;

npoektupoBath Bl 1o
OOIIEMHKEHEPHBIM ~ 3Ha-
HUSIM; CO3/IaBaTh 3arpo-
cel BJ] mis BeIOOpa WH-
dopmarmm;
pacno3HaBaTh JICUCTBUE
BPEIOHOCHBIX IIPOrpaMM
U NPUMEHATH COBPEMEH-
HbIC AQHTHBUPYCHBIC
CpeJCTBA 3aLIUTHI

Bnangets

OCHOBHBIMH  HaBBIKAMH
MOMCKA XpaHEHWs, Iepe-
paboTku  MH(MOPMAITIH;
HaBbIKaMH OTOOpa WH-
¢dopmanmu s addek-
TUBHOT'O peIIeHUs 00IIie-

Ilepeuens 3a0anuil K IK3ameny:
3aganue. 3amoyHUTH ABYMEPHBII MaccuB ciy4ailHbIMH uyncinaMu. Halitu cpeanee apudmMeTHnyeckoe MoIoKH-
TEJIBHBIX YETHBIX JIEMEHTOB M MAKCHMAaJIbHOE 3HAYEHNE CPEN OTPUIIATEIbHBIX.
3aganue. 3aN0JHUTh MAacCHB JaHHBIX: BHJl METAJUIONPOAYKIMH, BEC U CTOMMOCTb. HaliTh: Metammonpoayk-
LU0 ¢ HAaOOJbILEH LEHOH; OOIIYI0 CTOMMOCTh BCEX M3IENINi METaJUIONPOAYKLIUH.
3aganue. 3amoIHUTh JIBYMEPHBIM MAacCHB CIyYalHBIMH YHCIAMHU. BBIYHCIUTH CyMMY SJIEMEHTOB Ka)KJIOTO
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WHXCHEPHBIX 3a/1a4;
HaBBIKAMU  pabOTBI B
rI00ambHBIX ~ KOMITBIO-
TEPHBIX CETSX;
MPOTPaMMHBIMU CPEJICT-
BaMH pealu3alidl HH-
(hopMalMOHHBIX  TIPO-
neccoB st 3PPEeKTHB-
HOTO pemeHust oOIe-
MHKCHEPHBIX 337124,
TUTIOBBIMH ~ QJITOPUTMa-
MU M MOJEISIMU pelie-
HUSL  OOIIEMH)KEHEPHBIX
3a7a4 C WCIIOJIH30BaHHU-
€M TPUKIATHBIX MPO-
TPaMMHBIX CPEJICTB;
COBPEMEHHBIMH ~ TEXHO-
JIOTHSIMHA TIPOTPaMMHPO-
BaHUs M TPOTPAMMHBIMH
CpencTBaMH ISl periie-
HUSL  OOIEMHKEHEPHBIX
3aja4;

HaBBIKAMU COCTaBIICHUS
AJITOPUTMOB M PELICHHS
OOIIeMHKEHEPHBIX  3a-
Jla4d C MOMOIIBIO SI3BIKOB
MPOTPaMMUPOBAHHS BbI-
COKOT'O YPOBHS;
HaBBIKAMU TIOUCKA WH-
dopmanuu B TI00QITB-
HBIX KOMITBIOTEPHBIX
CeTsIX;

cTonbna.
3anganue. /lana 0aza qaHHBIX «Bbinyckaemas memanionpooyKyusy.

baza maHHBIX XpaHUT WH(GOPMAIUIO O METAUTOPOIYKIIH, XpaHIIIEHCs Ha CKiIaje, 00 MOKymaTelsXx,
NpUOOPETAIOIIUX 3Ty HPOIYKIHUIO, O 3aKa3ax.

1) B ka0 Tabnuiie BEIOpaTh MEPBUYHBIC KIIOUH. Y CTAHOBUTH CBS3H MEXAY TaOIUIaAMU.

2) Coznats 3ampoc Ha BBIOOPKY C YCIOBUSIME: BeiBecTr WH(OPMAITHIO O MMPOAYKIIMA C [IEHOW B THara-
3oHe [10000;40000] pyOmneit u Ha3BaHWE KOTOPBIX HaunHAEeTCs Ha OYKBY «L1I».

3) Co3znath 3amnpoc rpymnmoBoi 3ampoc: CKOIbKO 3aka30B 0(hOPMUIT KaXKIABIN MOKyIaTeNh?

4) Coszmatp 3ampoc rpymnmnoBoil 3ampoc: BeBecTrn maTy mociemHero 3akaza Ha MPOAYKIHIO C KOIOM
«3745»
3aganue. Co3gaiite moap30BaTENbCKOE MPUIIOKEHNE JJIsl BBOAA U COXPAHEHHUs JAHHBIX O BHJIaX BBITYCKaeMOI'0
metaia. Coznate ¢Gopmy B VBA, koTopast 3aHOCUT Ha3BaHUs, BEC M CTOMMOCTh MPOIYKIIMK Ha pabounil JIUCT
Excel. Ha3Banus uznenuii BEIOHPAETCs M3 PACKPBIBAIONIETOCS CITMCKA, CTOMMOCTD HM3JICIIHs peain30BaHa ¢ Io-
MOIIBIO0 CYETYNKA, YIUTHIBATH €CTh I CKUIKH (€CTh CKAJKK/ HET CKHUJIOK ), BEIYUCIUTH IIEHY CO CKUAKAMHL.
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TEXHOJIOTHSMHU obpa-

00TKH 0a3 TaHHBIX;

MIPOTPaMMHBIMH CPEACT-

BaMU 3amuThl HHDOP-

Manuu Tpu pabore ¢

[IK, Bkimrouass mnpuemsl

AHTUBUPYCHOU 3aIlIUTHI
3HaTh OCHOBHbIE ompeaene- | Ilepeuens meopemuueckux 60NPOCO8 K IKIAMEHY:

HUsA M moHATHS 0a3o- | 1. TerutonpoBomHocTh. JuddepeHnnanbHoe ypaBHEHUE TEILIONPOBOAHOCTH.

BBIX 3HaHHU B obnactu | 2. TemmonpoBOAHOCTH MPH CTAIIMOHAPHOM U HECTAIMOHAPHOM PEKHIME.

€CTECTBEHHOHAYIHBIX 3. Termonieperaya. KOHBEKTUBHBIN TEIUIO- M MAacCONEPEHOC MPH CBOOOTHOM U BBIHYKICHHOM TE€YCHUU.

JUCLUIIIMH. Oynna- | 4. F'uapoauHaMUYecKui U TETIOBOM MOTpaHUYHBIC CIIOU.

MEHTaJIbHBIE  OCHOBHI | 5. PammanuoHHBIN TEIUI0- U MaccorepeHoc. OCHOBHBIC MOHSITHUS U 3aKOHEI.

€CTECTBEHHOHAYIHBIX 6. BUIBI JIy9HCTHIX TTOTOKOB.

JUCIUILIMH, OCHOBHBIE | 7. CJIOKHBIN TEINIOOOMEH.

MeToABl pemieHus TH- | 8. TeruioreHepamus 3a cueT CKUranus TorBa. OCHOBHBIC XapaKTEPUCTHKHU TOTLINBA.

MOBBIX 3ama4 1o u3- | 9. OCHOBBI TEOPUH rOpeHUs. PacdyeThl MOIHOTO W HEMOIHOTO TOPEHUS TOTUIHBA.

BecTHBIM anroput™MaM | 10. YcTpoiicTBa st CKUTaHUS TOIUIMBA. TeTioreHepaItus 3a CueT 3JIeKTPOIHEPT UH.

u mnpaBuwiaM. OCHOB- Tennodusuxa

HblE 3aKOHOMEPHOCTH
MPOLIECCOB ~ Maccore-
peHoca MIPUMEHUTEIb-
HO K TEXHOJIOTHYCCKUM
rporeccam, OTIHCHI-
BaTb, pacCUUTHIBATHL U
aHAIM3UPOBATh  TPO-
LIECCHI MEepeHoca TeIua
U Macchl, BBIACIATH
(haxTopmI, omnpeje-
JIAIOIINE UX UHTCHCHUB-
HOCTb.
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KoMnemenyu | pe3ynomamsl 00yueHus. obpazosamenvHoll
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Ymets OOBACHATH TUNHMYHBIE | IIpumepnoe npakmuueckoe 3ad0anue 0ns IK3AMeHA:

MOJeNu  3amad B 00-
JacTh  TEIUI0OOMEHa.
o0cyxIaTb 3PPeKTHB-
HBIE CIIOCOOBI PEIICHHUS
mpo0OyieM TertooOMeHa
CTPOUTH U AHAIH3UPO-
BaTb MAaTEMAaTHYCCKUC
MOJETH  TEIUIOMAacCo-
nepeHoca. Pacno3Ha-
BaTh 3 deKTHBHOE
peuieHre OT HedpPek-
THUBHOTO, TIPH PEIICHUH
3a7a4  CIIOKHOTO Tel-
noobMeHa

1. HpI/I KaKHiX 3HAYCHHUAX 4Mciia buo Temno sBusgercs TCPMUUYCCKU TOHKUM:

1.

=

3.

SR WNhDE R A WODNEPESESRONEDBWODN

Bi —>0;
Bi — o0;
Bi <0;
Bi <0,25.
. Kakoe unciio nmogo0ust sSBIseTCs ONpeaesieMbIM IIPU paciyeTaXx KOHBEKTUBHOTO TEII000OMeHa?
Pr;
Nu;
Re:
Gr.
. Kakum ypaBHeHHEM MOI00MS XapaKTepU3yeTCs BBIHYKICHHAS KOHBEKITHS?
Nu= f Gr,Pr ;
Nu= f @e,Pr;
Nu = f €o,Pr ;
Nu= f @i,Pr_
. Kakue 3HaueHus Re coOTBETCTBYIOT TYpOYJICHTHOMY PEXHUMY JBIKEHHUS KHUIKOCTH B TpyOax (kaHamax)
Re >1300;
Re <9300;
Re >10300;
Re > 2300.
. Uncno Peitnonmbca onpeaensercs mo ¢popmyie
Re = W—d 2. Re = W—d
7] 14
Re = ﬁ 4. Re = Ll
w w

6. Kakoe 3HadeHue MoriomarensHOi CIOCOOHOCTA UMEET a0COIFOTHO YEPHOE TEJIO:

1.

A<l;
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2. A=0;

3. A=1;

4. A>1

7. Kakoii n3 npuBeIeHHBIX 3aKOHOB IPUMEHSETCS ISl PACYETOB TEII00OMeHa U3 TyueHreM?

ot
1. qg=—A—
on
2. gq=o(t,—t )
T
— 3k 4
3. q =& Co (—)
100
8. Kakue ra3pl 001agaroT H3IIy4aTeNbHON U MOTIIOMIATENhHON CIIOCOOHOCTHIO?

1. He, Ar, Ne;

2. Nz, Oz, H;

3. HQO, COz, SOQ
Bnagets crocobamMu  1eMOHCT- | Ilpumep 3a0anus Ha peuwrenue 3a0ay u3 npogheccuoHAIbHON od1acmu:

paluy yMeHUs BIaJeTh
coopoM wmHPOpPMAIHU
JUTSL TETUTOTEXHUYECKUX
pacuétoB. Cmocobamu
cOopa W aHanmM3a WH-
¢dopmannu o TEmI000-
MEHHBIX nporieccax
KOHBEKIMEH, U3Iyde-
HUEM U TEIJIONpPOBO-
HOCTBIO. Meronamu
pacuera TPOIIECCOB
KOHBEKTHBHOT'O TEILIO-
W MaccolepeHoca, Ie-
penavn Teria u3yde-

3anmava 2. B neub ¢ mocrosiHHOMN TeMmeparypoit tag, °C, momeraeTcs ctaibHON MumuHAp AuaMerpom D, m.
Havanenas Temmeparypa Metaiia cocrapisieT tHad, °C KoapuimieHT TeronpoBOgHOCTH CTATH A, BT/(M
rpan); TernoeMkocTh Ce,, KJK/(KT TPaJ), IIIOTHOCTB PCT, Kr/M°. KOd(@HIMEHT TemIo0Taa4H OT Me4HbIX Ta-
30B o OnpenenuTh BpeMs Harpesa T, 10 MOMEHTa JIOCTHXKEHHUS TeMIepaTypsl i, 0C .TreMmeparypy neHTpa
tuenr B MOMEHT BBIJJAUM METaUIa M3 Meud. Termodusndyeckue napamerpbl cTaiu: Ko3(QOUIMEHT Teronpo-
BOJIHOCTH Ay, TEIUIOEMKOCTh Cop, TNIOTHOCTbD Pgp, CIUTATHh HE3aBUCAIINMHE OT TEMIICPATYPHI.

1
=r
Paccunrarhs TemmepaTypHOE I0Jie HEOIPAaHHMUCHHOIO IWJIMHApPA JUId 3HAYeHWH paamyca r=rQ r= 3
2
r==r
3 , =R o ¢opmymnam u cpaBHUTH C paCCUUTAHHBIMU Opop, Oyenr, tienr 0 quarpammam J1.B. Byapuna.

BapuanTsl npencrasnens! B Tabauue 3. (Ipum. 3).




CmpykmypH CmpyxkmypHbiti
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
HUEM M MOJIEKYJSIPHOM
TEIUIONPOBOIHOCTHIO
3HaTh METOABl H3ydeHus (u- Ilepeuens meopemuueckux 60npocos K IK3ameny:
3UKO-XUMHUYECKUX TIPO- | OCHOBBI (PM3UKH PEHTTCHOBCKOTO M3ITydeHNs. B3anmonelicTBre peHTTeHOBCKHX JIy4eH ¢ BEIIECTBOM.
ECCOoB, ¢usnueckux, | 1.  OCHOBHBIE METO/IBI PEHTIEHOCTPYKTYPHOTO aHAJIN3A.
XHUMUYCCKUX CBOMCTB M| 2, Mertomsl PCA — Jlays, Koccens.
OKCIUTyaTallHOHHBIX  Xa-| 3 Meroasl PCA — MeTO BpallleHHs, TIOPOIIIKA.
PAKTICPUCTHK  MATCPHA- | 4 OQcHOBHBIC METO/IBI PEHTTEHOCTIEKTPAIBHOTO aHamm3a. OOLIee yCTPOHCTBO CIIEKTPOMETPOB.
7I0B, yCTPOMCTS, npuGo- 5.  MeToasl pEeHTTEHOCTIEKPATBHOTO aHAIN3a — KaueCTBEHHBIM, TOIYKOJINYECTBEHHBIN, KOJTMYECTBEHHBIMH.
POB M HM3ACTHI HA HX| 6 Craryueckne MeTomsI oTIpeieIeHUs] MEXaHUUECKIX CBOMCTB.
ocHoBe 7. JIMHAMHYECKHE METOJIBI OTIPE/ICTICHUS MEXAaHHUECKIX CBOMCTB.
8. Ilukiam4eckne METOIbI OMPEICIICHHST MCXaHHIECKUX CBOWCTB.
9. Hepaspymaronmpe MeTo bl KOHTPOJIS
YMetb OpUMEHTh  Audpaxm- Ilpakmuueckue 3a0anusn:
OHHBIE, CIEKTPOCKOIIH- Ommcats METOIMKY TIPOBE/ICHHS HCCIIETOBAHHIA
4ecKkHe, PEe30HAHCHBIE U - na I[IOM; MeVTOIH’I Hcceaosa-
JpYyrue METOJbI IIPHU HC- - Ha MPCA; HHUW MaTCpHaoB 1
CIICJOBAaHUM  MaTepHa- - HEpa3pyLIAOIIMX METOI0B KOHTPOJIS. 1IpoLeCccoB
JI0B
Brnagers NPaKTHYECKUMH  HaBBI- | 3a0aHus Ha pewienue 3a0ay u3 npogeccuonanbHoil 001acmu, KOMRIEKCHbIE 3A0AHUA:

KaMu HUCIIOJIb30BaHUs
AIIEMEHTOB METOJIOB HC-
CIICJOBaHUs MaTEPUAJIOB
U IIPOLIECCOB Ha IPYI'UX
JTMCIMIUINHAX, Ha 3aHs-
TUSIX B ayJUTOPHH M Ha
y4eOHOI MpaKTHKe

BriOpats MeTo]1 H3MEpeHHUs TBEPIOCTH:

- JUIS MaTepUaioB HU3KOH TBEPIOCTH;

- JUISl MaTEpUAIIOB CPETHEH TBEPAOCTH;

- JUISl MATEPUAIIOB BEICOKOM TBEPIAOCTH;

- U1l MACCUBHBIX M3/ICIMN U CI0KHOU (OPMBI;

- U TOHKHX 00pas3IioB.

Bri6op MeToa ucclieioBaHus:

- A71s OIpeAesieHUs pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuanax;
- A71s1 ONpeAeTIeHUs pa3Mepa 3epHa B yJIbTPaMEIKO3EPHHUCTHIX MaTepHraax;
- ISl KICCIIEIOBAHUS JIUCTIOKAIIMOHHOM CTPYKTYPHI;

- JJIsl KICCJIEJIOBAHNSI MUKpOpebeda MOBEPXHOCTH.




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie OueHounble Chedcmea 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus " P 006pazoeamenbHol
u npocpammbl

3HaTh OCHOBHBIE  OIpeaee- BOITPOCHI JIA ITOAT'OTOBKU K 5K3AMEHY

HUs W moHSTHsS Hadep- | 1. TlpeaMer u MeTOA HavepTaTeabHON reoMerpur. LleHTpambHOE U MapalIeIbHOE, KOCOYTOIbHOE U OPTO-

Ta- TEJIbHOM TE€OMET- | TOHAJIBHOE MPOCIUPOBAHUE.

pUH ¥ IPOCKIHMOHHOTO | 2. Dnrop MoHka (KOMIUIEKCHbIN Y€PTEXK) TOUKH, Er0 3aKOHOMEPHOCTH.

qepacnus, 3. AGCOIIOTHBIE KOOPJMHATEI TOYKHU. [IpUBECTH MPUMED MOCTPOCHHUS TOYKH, 3a1aHHON abCONOTHBIMU KO-

CrocoObl  MOCTPOCHHS | opyjHATAMIL.

w300pakeHuii  MPO- | 4 OraocuTeNbHbIE KOOPAMHATH TOUKK. [[PHBECTH NPHMEP MOCTPOSHNS TOUKH, 331aHHON OTHOCHTEBHBIMH

CTPaHCTBEHHBIX (HOpM KOOPAMHATAMH

Ha HgOCKOCTH 1 crmo- 5. TlpsiMble OOIIEro M YaCTHOTO TOJIOKEHHS: 3a[aHie Ha 3mope MomHxKa.

co- Obl pemeHus 3a-

a1 o IZ)C o K 6. BsauMmHOe MOJNOXKEHHE TPSIMBIX: W300paKEHHE HA uepTeske MOHKa, OnpeIeieHue B3aMMHOTO TOJI0XKe-
Y, OTHOCSIIUXCS

Aat, o HI HUSI CKPEILUBAIOIIUXCS MPSIMBIX C TOMOIBI0 KOHKYPUPYIOILINX TOYEK.

3THM QopMaM: METpH- .

HOCKIX pH o 6061]11; . 6. TlrockocTu OOIIETO TOJOKEHHUS: CIIOCOOBI 3a1aHus Ha YepTexe Momxka. [TocTpoeHne npsiMoii B TIOCKO-

HBIX TTO3M- LHOHHBIX: CTH, YCJIOBHE MPUHAITICKHOCTH TOYKH TIOCKOCTH.

’ 7.  TLIoCKOCTH YaCTHOTO TOJIOKEHHUS: TIPOCIUPYIOIIHE, YPOBHS, HX H300pakeHne Ha yeprexe MomHxa.
MpaBuiia  BBIMOJIHE-
8  MHororpaHHUKH: 33jlaHde Ha yepTexke MOHKa, onpeaeeHne BUAMMOCTH pebep Ha mIockocTsx npoek- | Haueprarenpnas

HUSL U oOpMIICHHUS
yep- TeXEeH B COOT-
BETCTBUU C Tpebo-
BaHWSIMH  CTaHaap-

toB ECK]JI

LU

9. MHOTOrpaHHUKH: yCIOBHE IPUHAIIIC)KHOCTH TOUYKHA TTIOBEPXHOCTH MHOTOTPAaHHUKA,

ompezieNieHNe €€ BUANMOCTH Ha TUIOCKOCTSX MTPOSKIIHH.

10. Ceyenue MHOrOrpaHHUKA IUIOCKOCTHIO. [IpUBECTH HpUMEP MOCTPOEHUS (PUTYPHI CEUYEHHUS TPOELHPYO-
IIEH MIIOCKOCTBIO.

11. TloBepxHOCTH BpalleHHs: 3aaHKe HA yepTeke MOHKa ouepKkamMu. Y CIIOBHE MPUHAIE)KHOCTH TOYKH T10-
BEPXHOCTH BPAIICHUS.

12. Ceyenus npsMoro KpyroBoro HuinMHApa. [IpuBecTr puMep IOCTPOEHUS CEYEHHS 110 DIUTHIICY.

13. Kouwuueckue ceuenus. [IocTpOUTH TPU MPOEKIMU CEYEHHS KOHYCA I10 HJUTUIICY.

14. Ceuenue cdepsl. [TocTpouTh TPU NPOESKIMU CEUEHUS CHEephl IPOESHHUPYIONIEH LIOCKOCTHIO.

15. Anmapar BpallleHHsI TOYKH, €r0 JJIEMEHTHI. BpallleHne TOYKH Ha KOMIUIEKCHOM YepTeKe BOKPYI TOpH-
30HTAJILHO-ITPOEHUPYIOIIEH OCH.

16. Amnmapar BpalueHHUsi TOYKH, €TO SJIEMEHThHL. BpaleHrne TOUKH Ha KOMIUIEKCHOM YepTeke BOKPYT (poH-
TaJIbHO-TIPOEUPYIOLIEN OCH.

17. Meron BpaleHus IS pEIICHHs METPUYECKUX 33/1a4 HAXOK/ICHUSI HATYPAIBHON BEIMYUHBI OTPE3KA TIpsi-
MOH O0ILEro MoJIoKEeHUs! U yria ee HaknoHa K I1;.

TeOMETPHSI U MHKe-
HepHas rpaduka
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18. Meton BpaleHus Uist pelicHs METPUYECKUX 33/1a4 HAXO3K/ICHUS HATYPAIBHON BEIMYUHBI OTPE3KA TIpsi-
MO 00IIIET0 MOIOKEeHUS U yTiia ee HakiloHa K 1.

19. Meron BparueHus 1uisi HAXOKICHHUS HATYPAJIbHONW BEIMYHHBI OTCEKAa TOPH30HTAIBHO- MPOCHUPYIOMICH
IIJIOCKOCTH.

20. Meron BpalmeHus Ui HAXOXICHHS HATYPaJIbHOM BEIMYMHBI OTCEKAa (POHTAIHHO- MPOCHUPYIOMICH
IJIOCKOCTH.

21. Anmapar 3aMeHBI IUIOCKOCTEH MPOEKIUii: MOCTPOEHHE TOYKH B HOBOM IUIOCKOCTH MPOEKIUHA HA KOM-
IJIEKCHOM YEPTEXKE.

22 Mertop 3aMeHbl IIOCKOCTEH MPOEKLUMHA A pEeLICHUS] METPUUYECKUX TUIOBBIX 3a/1ay HAXOKICHUS HaTy-
PaJIbHOM BEJTUYMHBI OTPE3Ka MPSIMOI M YIJIOB €€ HAKJIOHA ¢, 5 K IIOC- KOCTSM MPOCKIIHIA.

MeTton 3aMeHBI MIOCKOCTEW MPOEKUHN A PEIICHHs TUITOBBIX METPUUECKHX 3a/1ad HAXOXKICHHS HaTypallb-
HOU BEJTMYUHBI OTCEKOB T'OPU30HTAIBHO-IIPOCLUPYIONICH IIOCKO- CTH M (POHTAIBHO-IIPOCLUPYIOIIEH TIoC-
KOCTH.

24. TlepeceueHue MOBEpXHOCTEH BpalieHus. MeToI CEKYIIMX MIOCKOCTEH ISl TOCTPOCHHS TOYEK JIMHUH T1e-
peceueHusl.

25. YacTHble Cllyuad TEpecedYeHus: MOCTPOSHHUE JIMHUKM TIEPECEUEHHs] COOCHBIX TOBepXHOCTEl. [IpuBecTu
MIPUMEPBHI.

26. YacTHble Cllyyan MepeceveHus: nepecedeHune mo reopeme Momska. [IpuBecTr mpuMep NOCTPOCHUS TMHHUH
IIEPECEUEHUS] KOHYCA C LIMINHIPOM.

27. OOwwmii ciyyail nepeceueHus NOBEPXHOCTEN BpauieHus. [[pUBeCTH PUMEp MOCTPOESHUS JIMHUM MIEpece-
YEHHSI IByX IPOU3BOJIBHBIX TOBEPXHOCTEH BPaIlICHHS.

28. PasBepTKHM MOBEPXHOCTEH, UX CBOWCTBA. Pa3BepTKU MOBEPXHOCTEH BpAIIEHHs, MPUBECTH TPUMEP MO-
CTPOEHMSI pa3BEPTKH NMPSIMOTO KPYTrOBOr0 KOHYCa METOJIOM TPHAHTYJIISIMH ¢ TOUYKOM Ha €r0 MOBEPXHOCTH.

22. PasBeprtka MHOrorpaHHuka: [IpuBecTH MpUMEp MOCTPOCHHS Pa3sBEPTKU TPEYTOIbHOM HMHUPAMUIBI C TOY-
KO Ha €€ MOBEPXHOCTH.

YmeTh

ONpeiessaTh T'€OMETPH-
yeckue (QOpMbI MOICTH
Mo €€ KOMIUIEKCHOMY
YePTEKY;

pemiatb  0000IIEHHBIE
MO3UIIMOHHBIE U MET-

[IpumepHBbIe paKkTUYECKUE 3aaHUS:
1. Tlo HarnsgHOMY M300pa’KEHHIO TOCTPOUTH KOMIUIEKCHBIH YepTexkK JeTallu.
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pHUECKHUE 33/1a4H;
BBITIOJHATh  M300paxe-
HUE MOJENd Ha KOM-
MIEKCHOM YEPTEeKE;
HAHOCHTH pa3Mephl Ha
YepTerke B COOTBETCT-
BUU CO CTaHJapTamu
ECKJ;

MOJTb30BATHCS
HU3MEPUTETHLHBIMU
HHCTPYMEHTaMU

Bnanets

HaBBIKAMU TI0JIb30-
BaHUsI y4eOHOH U
cIipa- BOYHOM JinTe-
paTypoii u cranaap-
tamu ECKJI;
OCHOBHBIMU METO[AMH
pereHus 3aaa4 B 00-
JIACTH WHXEHEPHOU
rpaduKy;
BO3MOXKHOCTBIO MEX-
JUCIMILTUHAPHOTO MPH-
MEHEHUS IMOJTYYeHHBIX
3HAHUM;

IIprMepHbIE PaKTUYECKUE 3aaHUS:
1. ITo 3amanHbIM BUaM OCTpouTh 3D Monens aeTanu, co3/1aTh aCCOIMATUBHBIN KOM- TIJICKCHBIN
YepTeX JeTalu B COOTBETCTBUU ¢ TpeboBanusMu ECKJ]

3Harte

METO/bI aHAJIN3a DJIEK-
TPUYECKUX U MATHUT-
HBIX LIETIEH, DIIEKTPO-
MAarHUTHBIX YCTPOUCTB;
OCHOBHBIE XapaKTepu-

Ilepeuenv meopemuueckux 60npocos K IK3ameny:
1. TloHSTHS DIEKTPUYECKOM, DJIEKTPOHHON ¥ MarHuTHOM uenei. Kinaccudukanus v npuMepsl tenei. Oc-
HOBHBIC 3aKOHBI AJICKTPOTEXHUKH U UX IPUMEHEHUE.
2. ®usnyecKkas U MaTeMaTUYECKas MOJEM Lenu. VICTOYHUKH, IIPOBOJAHMKH U IIPUEMHUKH. M aeanusupo-
BaHHBIE JABYXIIOJIFOCHBIC JIEMEHTHI U UX CBOMCTBA.

DNEKTPOTEXHUKA U
AIIEKTPOHUKA
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CTHKH 3JICKTPOMarHuT- 3. Jluneiinple dIEKTPHUYECKUE IEMM MOCTOSHHOTO TOKa. AHAIIM3 el Ha OCHOBE 3akOoHOB Kupxroda u
HBIX YCTPOHCTB U MPH- Oma.
00pOB, JIEMEHTHYO 4. DKBHBaJEHTHbIE IPEOOPA30BAHMS YUACTKOB IETICH.
63{)’ SJICKTPOHHBIX yCT- 5. OcHOBHBIE METO/IBI AHATIU3A TUHEMHBIX LETE.
pouncrs 6. CaoiicTBa JIMHEHHBIX YJIEKTPHUYECKUX LETEH: CBOMNCTBO JMHEHHOCTH, TIPUHIIAIT HAJIOKEHHS, TIPUHIIAIL
B3aMMHOCTH.
7. DnekTpuuecKask MOIIHOCTh M SHEPIUs MOCTOSHHOTO SIICKTPUYECKOTO TOKA. 3aKOH COXpaHEHHs SHep-
TUU B BJIEKTPUYECKON LENU C MOCTOSIHHBIMU TOKaMU. banaHc MolHOCTE.
8. OcHOBHbBIE XapaKTEPUCTUKH M TAPaMETPhl CHHYCOMJAIBHBIX TOKOB M HampsokeHui. CrocoObl
MOJTyYEHUs] CHHYCOUAATIbHBIX HANIPSKEHUH U TOKOB.
9. IlpexacraBieHne CHHYCOWJAIBHBIX TOKOB W HANPSHKEHHH BEKTOPAMH W KOMILUIEKCHBIMH YHCIIAMH.
3aKOHBI JICKTPUYCCKUX 1IETIEeH B KOMIUIEKCHOM (hopme.
10. ®a3oBble COOTHOLIEHHUS MEK/Ly TOKAMHU U HANPSDKEHUSIMH B LIEH TIPU CUHYCOUIAIEHOM TOKE.
11. ConpoTuBienus 3JIEMEHTOB M Y4aCTKOB II€NEN IPU CUHYCOMIAIbHBIX TOKaX.
12. Dnekrpuyeckas SHEPrust ¥ MOIIHOCTh B IENSX C CMHYCOMIAJIbHBIM TOKOM. AKTHBHAS, PEaKTUBHAs W
TOJTHAST MOIITHOCTH. baaHc akTUBHBIX M PEaKTUBHBIX MOIITHOCTEH.
13. Tpexdasnas cucreMa HaNpPsHKEHUI, OCHOBHBIE COOTHOLIEHHS, CIIOCOOBI TOJYYEHHUS, HCTOYHUKH TPEX-
(ha3zHOTO HAMIPSHKEHUS M UX DKBUBAJICHTHBIE CXEMBI.
14. Tpexdasnas Harpyska. CUMMETpUYHAst ¥ HECHMMETPHYHAS HArpys3ka IpH COeJUHEHHH (a3 B Tpe-
YrOJBHUK U 3Be3y. CXeMbl H pacueT SKBHBaJICHTHBIX ITApaMETPOB HArPY3KH B TpeX(a3HbIX HeTsX.
15. Tpexdasnast Tpex- ¥ YETHIPEXIIPOBOIHAS CETh C CHMMETPUYHON HArPY3KOM, CXEMBI, PaCUYETHBIC COOT-
HOIIIEHUS JIJIS ONIPe/IeNIEHUs IMHEHHBIX U (pa3HBIX TOKOB M HANIPSDKEHUH.
16. Momnoctu TpexdasHoii ceTd. I3MepeHne akTHBHON U PEaKTUBHOM MOIIHOCTH.
17. Onnodasusrit TpacHOpPMATOP CO CTATBHBIM CEPICUHUKOM.
18. CsaoiicTBa 1 0COGEHHOCTH MOIYIIPOBOIHUKOBBIX JHOOB PA3ITHIHBIX THIIOB.
19. Haznauenue 1 mpuMepbl MPOCTEHIIINX CXEM BBITIPSMUTENEH, TPHHIUITBI UX PA0OTHI
YmMmeTs BbIOMpaTh 3¢ EKTHUBHbIE

CITIOCOOBI aHAIIH3A DIIEK-
TPUIECKUX ¥ MarHUT-
HBIX ILIETIeH, YNTaTh
SIEKTPUUECKHE CXEMBI

Hpumepuble npakmu4ieckue 3a0anus 015 IK3AMeHa:

1.0npenenuts corpotusienue pesrcropa R2, ecnu: R1 = 3 Om, a moka3aHust aMIepMeTpOB YKa3aHbI HA CXEMe.
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ANEKTPOTEXHUUCCKUX H

AJICKTPOHHBIX yCT-

pOWCTB;

AKCIIEPUMEHTAITBHBIM

Croco0OM M Ha OCHOBE
MACTOPTHRIX  (KaTaJIoXK-
HBIX) JaHHBIX OIpee-
JIATh MapaMeTpbl U Xa-
PaKTEepUCTUKU THUIOBBIX
JNIEKTPOTEXHUYECKUX U
3JIEKTPOHHBIX YCTPONCTB

R

Tl

3. OnpeenuTh conpoTHBIIeHUE KOHEHCaTopa Xc, eciu: U =200 B, 1=4 A, cos ¢ =0,8.

~U =—Xc

:XC

l15 A

5. JluneiiHble TOKM TPH COCAMHEHMH HArpy3KH «3Be3noi»: Ia=lg = Ic =20 A. Omnpenenuts TOK B HEHTpaTbHOM
MIPOBOJIE, €CITU O, = Pp = P = 30°.
6. Onpenemuts Mokazanue BobT™MeTpa, e Z¢ = 10 Owm, ammepmerp mokasbiBaet 10 A.
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7. OnpenenuTh JSHCTBYIOIIEE 3HAYCHUE TOKA, HAMPSDKCHUS, CABHT TI0 (ha3e U XapakTep Harpy3Ky, €CIIM MIHOBCH-
HBIE 3HAUYEHMS TOKA U HanpspkeHns pasHeL: 1 = 10 sin ot, u = 141 sin (ot + 30°).
8. Kakoli TOk MOXXHO U3MEPHUTh aMIIEPMETPOM, COpoTUBICHUE KOTOporo R,=0,3 Om, n,,=150 gen., C,=0,001
A/nen., ecnu BKIIIOYHTH €r0 € IIyHTOM, COTIpOTHBIeHHe KoToporo R, =0,01 Om?
9. OnpenenuTh IEeHY NENeHUS BOJIBTMETPA, MMEIOMIET0 HOMHHAIbHBIE NaHHbBIE: Ug,=50 B, Nn,,=100 gem.,
Ry=1000 Owm, Bki1t0U€HHOTO ¢ 100aBOYHBIM conpoTuBieHrneM R;=3000 Om.
[NpuBeanTe cxeMy BKIIOYECHHS BOIBTMETPA C JOOABOYHBIM COMPOTHBICHHEM.
10. IIpuBeauTe 2NEKTPUUYECKYIO CXEMY, KOTOPOH COOTBETCTBYET BEKTOPHASI AHAarpamMma.
| T B
»U
Bnagets MpUEeMaMH  TIPOBEJCHUS
3KCHepI/IMeHTaIH)HI)IX
uccnenoBanuii sexrpu- | [lepedeHn Tem 1a60paTopHBIX pador :
YeCKUX Iered W dIeK- 1. Dnexrpuyeckue NPUOOPHI U H3MEPEHHUS,
TPOTEXHUYECKUX  YCT- 2. Hccnenosanue CBOMCTB LENH MOCTOSHHOIO TOKA;
pOMCTB; 3. HccnenoBanue 3JI€KTPUYECKON 1IENH CHHYCOMIAILHOIO TOKA;
METOIaMH BBIOOpA BJIEeK- 4. Hccnenosanue Tpex(asHbIX HENEH.
TPOTEXHUYECKUX, OBJICK- | HccienoBaHue MOIYIPOBOIHUKOBBIX BBIIPSIMUATEIIEH
TpOHHBIX, 3HeKTpOH3Me-
PUTENBHBIX YCTPOICTB
3HaTh 3aKOHOMepHOCTH  (hop-

MUPOBAHUSL CTPYKTYpbI
M CBOMCTB METAILIOB H
CIIAaBOB C IOMOIIbIO
TEPMUYECKON U XUMHUKO-
TEPMUYECKOH 00paboT-
KA

Ilepeuens meopemuyeckux 60npoCo8 K 3auemy:

Ioustue Tepmuueckoi o0padboTku. Harper deppuTHO-KapOUAHON CTPYKTYpHI: (pa3oBOe MpeBpallieHUe B ay-
CTEHHT, POCT 3epHa aycTeHnuTa. Pa3oBbie MPEBpAICHUs IEPEOXIAKICHHOTO ayCTEHUTA: TEPIIMTHOE, MapTEH-
cuTHoe, OeliHuTHOe. KuHeTnka mpeBpaiieHus, CTPyKTypa ¥ MEXaHHYeCKHE CBOMCTBA IIOCIIE MPEBpAICHUS.
[IpeBpaliieHrss MApPTEHCUTA U OCTATOYHOIO ayCTEHUTA IIPU HarpeBe

Tepmuueckas obpa-
00TKa B IPOKATHOM
MIPOU3BOJICTBE
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YmMmeTs BEIOMpATH crnocoOs! | Ilpakmuueckue 3a0anus:
TEPMHUUECKON 00paboT- | Boibpams cnocob mepmuueckoit 06pabomku 015t 00HO020 U3 CLedYIWUX 8U008 NPOOYKYUL:
KH u Tepmo- | 1. Tepmuueckas 00pabOTKa CIUTKOB.
MEXaHHYeCKoi  olpa- | 2, Tepmuueckast 00pabOTKa MPYTKOB U MPOGHUIIEH.
6oTKH AL Pa3IuYHOM | 3, Tepmuyeckas 00pabOTKa TOICTOINCTOBON CTAJIH.
[IPOKATHOM MPONYKIMK | 4~ Tepmuueckas 06paboTKa TOHKOIMCTOBOI CTaIH.
S. Tepmuueckast 00pabOTKa JICHTHI.
6. Tepmuueckast 00paboTKa TpyO.
7. Tepmuueckas 00pabOTKa KEIC3HOTOPOIKHBIX PEIIbC.
8. TexHOIOTHS TEPMUIECKOH 00paOOTKH MTPOBOJIOKH H T.II.
Brnaners HaBBIKAMU BBIOOpa Ma- | 3adanus Ha pewienue 3a0a4 u3 nPogeccuoHanbHOu 001ACHU, KOMNIIEKCHbLE 3A0AHUA:
Tepuana u crnocoba Tep- | BeiOpath Mapky cranu wim cruiaBa. Ha3HauuTh BU M PeXKUM TEPMHUYECKOM 00pabOTKH ISl TPOKATHOM MPO-
MHYECKOH 00pabOTKM C | AYKIMH U3 CICAYIOIIMX TUIIOB CTAJCH U CIUIaBOB:
y4eToM TpeOOBaHUI | - HU3KOYTJICPOIUCTON CTaJIH;
TEXHOJIOTHYHOCTH, 3KO- | - BEICOKOYTJIEPOANUCTOH CTaNN;
HOMUYHOCTH, HAJIEKHO- | - pECCOPHO-IIPYKHUHHBIX CTaJel;
CTH H JOJTOBEYHOCTH | - MOJIIMITHUKOBBIX CTaJIEH;
MPOKATHOM NPOIYKIMK | - OBICTPOPEKYIIMX CTAIEH U CIUIABOB;
- KOPPO3UOHHOCTOUKHUX CILIaBOB;
- )KapOIPOYHbIX CIIJIABOB;
- TEIUIOCTOMKHUX CIUIABOB M T.I1.
3HaTh KJaccuduKanmio, oc- Ilepeuens meopemuueckux 60npocos K 3auemy:

HOBHBIC OHpe,Z[eJ'IeHI/IH n
IIOHATHSA 3allIUThI MC-
TaJJIOB OT KOPPO3HU;
OCHOBHBIC MepBI U CIIO-
CcOOBI 3aIIUTHI METAJIUIOB
OT KOpPpO3UHu

OmnpeneneHre TEPMUHOB «KOPPO3HUST METAJUIOBY, KKOPPO3HOHHAS Cpeiay.
[IpsiMble 1 KOCBEHHBIE TOTEPU OT KOPPO3UH.

CKOpOCTh KOPpPO3HH.

Koppo3noHHast CTORKOCT METAIIIIOB U CIIJIABOB.

BayTpenHnue u BHenIHUE (aKTOPHI KOPPO3HH.

[Tokazarenu KOppo3uu.

[lo xakuMm npu3HaAKaM KJIacCU(DUIUPYIOT IPOIIECCH KOPPO3UH.

Kak kmaccupumupyroTcsi METOJIbI 3alUTHl METAJUIOB OT KOPPO3HH.

Kaxkue CYIECTBYIOT METOABI BOSZIGI‘/'ICTBI/ISI Ha MCTAJIJI JJI 3alIUTHI OT KOPPO3UH.

©CoNoGaR~WDNE

Koppo3us u 3amura
METaIIoB
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10

po3umu.

11.
12.
13.
14.
15.
16.

pO3uH.

17.
18.
19.
20.

. Kakue CYIICCTBYIOT MCTO/bL BO3,I[€I>'ICTBH$I Ha Cpcay U YCIOBU: JKCIUTyaTalluu AJid 3alllUThI OT KOP-

Kakwue cymecTByroT KOMOMHHPOBAaHHBIE METO/IBI 3ALTUTHI OT KOPPO3HH.

B yem 3akirodaercss MEXaHU3M MpoLecca XUMUYECKONH KOPPO3HH.

YTto Takoe razoBasi KOppO3usl.

KakoB MexaHu3M mpoiiecca ra3oBoil KOppo3uu

BuyTpeHnHue 1 BHEUTHHE (PaKTOPbI Fa30BOM KOPPO3HH.

KakoB MexaHu3M W CTaJi¥ OKHCIICHHS JKeJle3a U Kelle30yTIIEPOJUCTHIX CIIJIAaBOB IIPH Ta30BOH KOP-

Kaxkoii cocraB, cTpoeHUE U CBOMCTBA OKAJIMHBI B 3aBUCUMOCTH OT TEMIIEpaTyphl HarpeBa.

Kakue cymecTByIOT METOBI 3aLIUTHl METAJUIOB OT I'a30BOM KOPPO3HUH.

Kaxkue cymiecTBytoT METOBI BO3JICHCTBUS HA METAILI JJIS 3aIIUTHI OT Ta30BOM KOPPO3UH.

Kakue cymecTByloT MeTonbl BO3ICHCTBUS Ha Ta30BYIO CpeAy Ul 3alIUThl MeTayla OT ra30BOH

KOPPO3UH

21.
22.
23.
24.
25.
26.
217.
28.

KaxoBbl NpUYHMHBI U yCITIOBHUSI BOSHUKHOBEHHS SIEKTPOXUMUYECKONH KOPPO3UH.

Uro Takoe 3eKTPOIHbIE TOTEHIM Al METAJUIOB B SJIEKTPOJINTAX.

Kakue peakium npoTekaroT Ipu IEKTPOXUMHUECKON KOPPO3UH.

Kunemartuka aHoHOTO mpolecca Ipy 3IEKTPOXUMUYECKONH KOPPO3HH.

KunemaTuka KaToTHOTO MpoIecca MPH AMEKTPOXUMHUUECKOH KOPPO3UH.

Kakue BHyTpeHHHE (aKTOPBI JJIEKTPOXUMHUYECKON KOPPO3UH METAIIJIOB.

Kakune BHemHue GakTophl 3IEKTPOXUMHUYECKON KOPPO3UN METAIJIOB.

Kax npoucxonuT mporecc OKHCIEHHS JKejle3a U €ro CIUIaBOB M0 MEXaHHU3MY 3JIEKTPOXUMHYECKON

KOPPO3HH.

29.
30.
31.
32.
33.
34.
35.

Uro Ha3biBaeTCs aTMOCHEPHOI KOppo3uek.

Kakwue cymiecTByIOT BH/IBI aTMOCHEPHON KOPPO3HH.

KakxoB Mexanmu3m atMmocepHOi KOPPO3HH.

dakTophl, BIUSIONIAE HA CKOPOCTh aTMOC(EPHON KOPPO3HH.
Uto Ha3bIBaeTCS MOA3EMHON KOPPO3UEH.

Kakue cymiecTByroT BUJIbI IOJ3EMHON KOPPO3UH.

KakoB MexaHu3M N0JI3€MHON KOPPO3HUU.
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36. Kakue CyImecTByIOT Croco0bl 3alIUTHI OT MOA3EMHON KOPPO3HH.

37. KakoB MeXaHHU3M KOPPO3HH B BOIHBIX CpeIax.

38. Kak kiaccudurmpyeTcst KOppo3usi B BOIHBIX Cpeiax.

39. KakoB MeXaHW3M KOPPO3HMHU B DIEKTPOJIMTAX, B PACTBOPAX KHCIOT, B pacTBOpAX LIENOYEH, B pac-
TBOpax COJEH.

40. KakoB MeXaHM3M KOPPO3MU B OPTaHUYECKUX CPENaX: JIEKTPONPOBOASAIIUX M HEDIEKTPOIPOBOIS-
IHX.

41. Yro Ha3bIBaETCs JIOKAIBHOW KOPPO3KEH, M KaK OHA KJIACCH(DUIIUPYETCS.

42. KakoBbl 0COOEHHOCTH M MEXAHU3M MPOLECCA JIOKATLHOU KOPPO3HHU.

43. Kak KIacCHpUIMPYIOTCS BCE METO/IbI 3AIIMTH METAIIOB OT KOPPO3MHU HA CTaHH TIPOEKTUPOBAHUS,
CTPOUTENHCTBA U HKCIUTyaTallly IIEX0B U 000pyAOBaHUSI.

44, Kakue CyIIeCTBYIOT METOIbI BO3ICHCTBHS Ha METAJLI [IPHU 3al[UTE METAIIIOB OT KOPPO3HH.

45. Kak xi1acCU(pUIMPYIOTCS 3alIUTHBIE MOKPHITHS HEOPraHWYECKOM M OPraHMYeCKOM MPHUPOJIBI IIPU
3aIATe METAJUIOB OT KOPPO3HH.

46. B 4eMm 3aKiII04aeTcs CYIIHOCTh KATOJHOW 3alIUTHI IPH 3JIEKTPOXUMHUYECKOM 3aLINTE METAIOB OT
KOPPO3HH.

47. B 4eM 3aKiIH04YaeTCs CYyHIHOCTh aHOJHOM 3allMTHI HPH SJIEKTPOXMMHYECKOMN 3alUTE METAIOB OT
KOPPO3HH.

48. T'me HAXOAMT MPUMEHEHHE MPOTEKTOPHAS 3alIUTA TPH SJIEKTPOXUMHYECKOM 3aIl[UTe METAIIOB OT
KOPpPO3HH

49. Kakue CylmecTBYIOT METObI BO3JEHCTBUA HAa KOPPO3HOHHYIO CPELY IIPH 3all[UTE METAILIOB OT KOP-
po3unu.

50. Kakue BemiecTna Ha3bIBAIOTCA HHIMOMTOPAMU KOPPO3UH ¥ KaK OHU KJIaCCU(PHUUMPYIOTCS.

51. Kakue CymecTBYIOT METO/IbI HAHECEHH METAIIMYECKUX 3AIMTHBIX MMOKPHITUM NPH 3aIlUTE METAI-
JIOB OT KOPPO3HUH.

52. Kak moarotoBUTh MOBEPXHOCTh METAILIA /IS TIOYYE€HHS KAY€CTBEHHOTO 3AIIMTHOTO MOKPHITHSL.

53. Kak ocyIecTBIsieTcs IpoIece MOoIyYeH s 3alUTHONO METAIUINYECKOTO TIOKPBITUS DIIEKTPOJUTHYE-
CKHM METOJIOM.

54. Kaxue CymecTBYIOT HEOPraHUYECKUE MOKPBITHS [IPU 3allIUTE METAIIOB OT KOPPO3KH, CIIOCOOBI 3a-
UIUTHL.

55. Kaxkwue CyIiecTByrOT OpraHn4eCKHe MOKPHITUS TIPH 3aIllUTe METAIUIOB OT KOPPO3KH, CIIOCOOBI 3alllu-
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56. Yto mNOHMMAIOT MO KOHCEpBALlMEH METAUIOU3IENNI TpU 3almre OT Koppos3uu. Kaxue
CYLIECTBYIOT CPEACTBA KOHCEPBALMU

YmeTh BEIOMpaTh Matepuan u | IIpakmuueckue 3a0anus:

MepBl ero 3amuThl, Hc- | [Ipennoxute Mepbl 3aUTH METAIUIOKOHCTPYKIMHA U METAJUTMYECKUX U3 OT:

XOIsl W3 YCIOBHHA €ro | - aTMoc(hepHOH KOPPO3HH;

9KCIUTyaTallud M KOM- | - IOA3EMHON KOPPO3uH;

IJIeKca TPEIbSBISIEMBIX | - KOPPO3UH B BOAHBIX CpeJiax;

TpeOOBaHUIA; - KOPPO3UH B JIEKTPOJINTAX;

MIPOTHO3UPOBATh  KOP- | - KOPPO3HUHU B PACTBOPAX KHUCIIOT;

PO3MOHHBIE pa3pyLICHHUs | - KOPPO3UHU B pacTBOpaXx LIeI0oueH;

U BBIOMpaTh IPQEKTUB- | - KOPPO3IUH B PACTBOPAX COJIEH U T.II.

HBIE€ METOIbl 3AILUTHI

METAJIJIOU3IENUA U TeX-

HOJIOTHYECKOTO  000py-

JIOBaHHA OT KOPPO3UH
Bnagets NIPAaKTUYECKUMH  HAaBbl- | 3a0anus Ha peuieHue 3a0au u3 npopheccuonanbHoll 0061acmu, KOMNIEKCHble 3A0aHU:

KaMHl  HCIIONb30BaHus | [lepeurcinTh OCHOBHBIE TEXHOIOTUYECKUE ONIEpaLiH MIPH:

(yHIaMEHTaNbHBIX 00- | - 3JEKTPOIUTHICCKOM [TUHKOBAHHH;

HIEWH)KEHEPHBIX 3HAHUH | - pochaTHpOBaHUH;

OpY H3YYEHUH OCHOB- | - OKCUAMPOBAHUH U T.II.

HBIX 3aKOHOMEPHOCTEN

mpolecca KOppo3uH, a

TaKXXe NPOEKTUPOBAHUU

TEXHOJOTHYECKUX TIpO-

[IECCOB M PEXHMOB H3-

TOTOBJICHUSI METAJION3-

JIeNIAi, B TOM YHCIIE Me-

TAJUIOU3AECIUN C 3aIuT-

HBIMU TTOKPBITHIMHU
3Hathb KJ1accU(UKALHIIO u | Ilepeuens meopemuueckux 60npocoeé K 3auemy:

CBOIICTBa METaJIOB

1. Knaccudukanys 4epHbIX METaJIJIOB.

dusnyeckue cBOICT-
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Knaccudukanus nBeTHBIX METAJLIOB.
TemnmoBrIe CBOMCTBA METAIIIIOB.
[ITOTHOCTE ¥ TEPMHUYECKOE PACITHPCHHE.
OneKTpuyecKue CBONCTBA.

MaruuTHbIe CBOMCTBA.
X71aJI0CTOMKOCTB.

BrIHOCIUBOCTS.

M3H0COCTONKOCTS.

0. KapocroiikocTh

1. Koppo3noHnHas CTOWKOCTB

RBOONoORwWN

YmeTs

OPHUCHTUPOBATHCA B
MPaKTUYECKOM  TpUMeE-
HEHUU (m3nyeckux
CBOICTB METaJJIOB

Ilpakmuueckue 3a0anus:

IIpusecmu npakmuueckue npumepsl npUMeHeHUs 8 MeXHUKe U NPOMbIUIEHHOCIU CIe0VIOWUX CEOUCME Me-
Mannoe:

- JJIEKTPUYECKNE U MarHUTHBIE CBOWCTBA;

- BA3KOCTH M MMOBEPXHOCTHOC HATAXKCHHUE MCTAJIJIOB IIPU TEMIIEPATYPEC IJIABJICHUA

- YIPYIH€ CBOMCTBA;

- K03()(HUIIMEHT TPEHUS Pa3TUIHBIX METAIJIOB;

- TEIUIONPOBOIHOCTD

Bnanets

HaBBIKAMHU OMpEAEIICHUS
¢usnueckux u puzmko-
MEXaHUYECKHX CBOWCTB
MaTepHaoB Pa3InIHbIX
KJIacCOB

3adanun Ha pewienue 3a0ay u3 nPogheccuoHaIbHOI 001acmU, KOMHJIEKCHbLE 3A0AHUA:
Ilepeuucnums ocrnosHble H5MaAnbl MEMOOUKYU ONpedeneHuUst PUIULECKUX CEOUCHE MEMATLI08!
HcnpiTanue Ha pacTsHKeHHE.

HcnbiTanue Ha IBYXOCHOE PaCTsKEHUE.

HcnbiTanus Ha cxxatue.

UcneiTanue Ha n3rud.

HcnpiTanue Ha KpydeHHeE.

HcnbiTanus CTaHIapTHBIX 00pa3iioB Ha U3rKO.

OnpejeneHne TMHAMUYECKON TBEpAOCTH H T.JI.

NogokrwbdE

Ba MaT€puaioB

OIIK-2 - TOTOBHOCTBIO KPUTHUYECKH OC

MBICIIUBATh HAKOTJIEHHBIH OMBIT, U3MEHATH MPU HEOOXOAUMOCTH MPOHIIb CBOEH MPOPeCcCHOHANBHON AESITETbHOCTH

3HaTh

OCHOBHBIE  XapaKTepHu-
CTUKH TPOIYKTOB Hep-
HOH W IIBETHOHM MeTall-

1. Pounb yepHbIX METALIOB B chepe uenoBeYecKol AeITeIbHOCTH
2. Uto Takoe 9yryH?
3. Oom1ast cxeMa MPOU3BOJICTBA YEPHBIX METAJLIOB.

OcHOBBI MeTaLTYp-
TMYECKOr0 IIPOU3-
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Jypruu: 4yryHa, cramw, | 4. OCHOBHOE pa3auuue YyryHa U CTAIU? BOJICTBA
(deppociiaBoB, amoMu- | 5 Yto Takoe cTanb?
HUS, MEIT!, HUKEJIS; Kakwue cranennaBuibHbIE arperaTsl MOTYT UCTIOIB30BATHCS IS BHITUIABKH CTAIN?
MECTO IIPOMU3BOACTBA | 6, Ha3zoBure mnxToBbie MaTepuasbl, KOTOPHIE UCIIONIB3YIOTCS IPHU BBIIJIABKE CTAJIU B KHUCJIOPOJIHOM KOH-
YCPHBIX MCTAJJIOB B BEpTEpE.
chepe YCIIOBCUCCKON | 7, Ha3oBuTte IMXTOBBIE MAaTEPHUAIIbI, KOTOPBIE UCIOIB3YIOTCS IPU IPOU3BOJCTBE ATFOMUHUS, MEAH, HU-
NeSATEeITLHOCTH; KeJId.
TpeGoBanus K npodec-| 8, Kaxkue arperaTsl UCIIOJIB3YIOT MPU MIPOU3BOICTBE IIBETHBIX METAJIIIOB?
CHOHAIBHOU JEATENBHO- | 9, B ueM OCHOBHBIE OTIMYUS METALUTYPrUU YEPHBIX U [IBETHBIX METAIIOB?
CTH pabOTHUKOB YePHOH | 10. TpeGoBaHHS K MPOQECCHOHANBHOM IeATENEHOCTH pabOTHUKOB YEPHOI METaILTyPrHH
METaJLTyPTrUn
YmMmeTh OIICHUBATh (uzuko- - OIPE/ICIIMTH OKHUCIIMTEIIBLHYHO CIIOCOOHOCTH aryioMepara, coneprkariero 60 % Feys, u 15 % FeO.
MEXaHMYECKUE CBOMCTBA - ONIPEICITUTH OKKCITUTEILHYIO CIIOCOOHOCTh OKAITHHBI, coneprkartieit 70 % Feys, u 73 % FeO.
MaTEpHaIoB MU MPOAYK- - CKOJIBKO M3BecTH, cozeprkarieii 85 % CaO, notpedyercs mmst orwiakoBanust 0,7 % Si B 300 T *UIAKOrO Me-
TOB METAJLTYPTrHYECKOTO | Talllla, €CIIM OCHOBHOCTH ITUIaKa-3,5 ?
MIPOU3BOICTBA; - Ha CKOJIBKO MTOBBICHTCS OCHOBHOCTE IIIJTAKa, €CIH K 35 T mtaka, cogepskariero 43 % CaO u 13 % SiO,
paborathk ¢ uH(MOpMAIH- | 100aBUTH 7 T U3BECTH, coaepxkariei 87 % CaO u 2 % SiO, ?
ell 0 Tporeccax M arpe-
raTtax mpoOU3BOJICTBA;
KPUTHYECKH  OCMBICIIH-
BaTh COCTOSHHE W IYTH
Pa3BUTUS  METaJLTypIH-
YECKOT0 MPOU3BOJICTBA
Bnazners HaBBIKAMU  PabOTHI  C | — B CpeJie 2IeKTPOHHBIX Tabsmir EXcel paccuntaTs MCXOMHBIN COCTAB IMUXTHI TS BRITUIABKK CTAIH B KH-

COBPEMEHHBIMH CPEACT-
BaMH HHpOpMAIMHA B
o0jacT  MeTaJuTypruu
YEepHBIX U IBETHBIX Me-
TaJIJIOB;

criocobaMu CpaBHH-
TENBbHOW OLICHKU IOKa-
3aTesiedl MPOU3BOJICTBA;

CJIOPOTHOM KOHBepTepe (MCXOAHBIC JaHHBIC TT0 BApHAHTaM);

- CPaBHUTH TEXHUKO-DKOHOMHYECKHE TIOKa3aTesu padboThl JoMeHHbIX meueld Ne§ (¢ b3VY) u Ne 4 (konyc-
HOE 3arpy309HOE YCTPOMCTBO);

- HCIIOJIB3Ys MakeT «OnucaTe/ibHas CTAaTUCTHKAY MTPoaHaIn3upoBaTh BeIOOpKyY u3 1300 miasok B KKII.




CmpykmypH CmpyxkmypHbiti
blll D7IeMeHm IInanupyemvie 0 5 a1eMeHm
KOMnemenyu | pesyiomamyl 00yyeHus Henourbie cpeocmea 06pazosamenbHoll
u npozpammul

KOMITBIOTEPHBIMH ~ TEX-

HOJIOTHSAMH ~ 00pabOTKH

nHpOopMaIn
3HaTh OCHOBHBIEC 3Tamnbl NO0sB- | Ilepeuens meopemuueckux 60npocos 071 NOO2OMOGKU K 3auemy:

Jenus  Metawtyprude- | 1. VcTopus HAyKH U TEXHUKHU KaK MPEIMET UCCIIET0BaHMS.

CKHUX TCXHOJIOTUid; BKIAL | 2. [lomydeHue Meau U3 Py

BEJlYIUX POCCHHCKHX M | 3, [Jomydenue GpoH3bL. BpOH30BBIIT BEK.

3apYOCHKHBIX YHEHBIX B |4 [[omyyeHue skesie3a MPAMBIM BOCCTAHOBICHHEM Py/IbL.

PasBUTHE METALIYPIAN, | 5 Koyrumprii MeTox.

CYICCTBYIOMHC B HA-~| g 17, 1vuenne GynaTHOM cTaim.

;;cl)(;l{luljsz H:II?M?VI aI;g;I;Z: 7. Tlepsble Mev:Tom,I 00pabOTKH METAJUIOB aBJICHUEM.

e 8. anenLHvLm cr1oco0 MPOM3BOICTBA CTANH. )

B3AMOCBSI3h MEXITY 9. KpynHeiume TEXHUIECKUE JOCTHKEHUS U BHEJPEHUE MAIIUHHON TEXHUKH B IPOMBIIILICHHOCTb.

MCTOPYECKHM HTAIlOM I 10. JTanamiadr, Kak BaXHEHIINM METaTyprudecKuii pecype.

npumensieMbivu  Mare- | 11.Il1aBKa MeTauia B ChIPO/lyTHBIX M KATaJIOHCKHX IOPHAX.

puanamu; goctounctpa | 12. IlITiokodheHb 1 OCMyHICKHUE TIEUH.

U Hejgoctatku Merai- | 13. Pa3paboTka Iy NIMHTOBOTO MpoIecca. Hcropus meTamnyp-

Jaypruueckux npoueccos | 14. TIpokatka MeTauia B INTIOIIMIBHBIX MaIHHAX. [10sIBJIEHHE JTMCTOMPOKATHBIX M COPTOBBIX CTAHOB T

Ha OINpEeJeNeHHBIX JTa-

nax pa3BUTHS YelloBeYe-

CTBa; MPUHIMITEI BEIOOpa

KOHCTPYKIIMOHHBIX ~ Ma-

TEpHAJIOB B 3aBUCHMO-

CTH OT ocoOeHHOCTeH

OTIPEJICIEHHOTO HUCTOPU-

YECKOr'o Mepuoia
Ymets BBIIEIATE 0cOOeHHOCTH | Ilepeuens mem 0na npezenmayuu

HCTOPHUYECKOIO  pa3BHU-
THS METAJUTyPIHH CPEeau
HMCTOPUYECKOTO  pa3BU-
THs OOIIECTBA,;

- Mexanuka B [[peBHell I'penuu, OTKPBITHS U TBOPLBL.

- Jleonapno na BuHuM — ydeHBIH, XyAOKHUK, apXUTEKTODP, MBICTUTENb, HHKeHep. OCHOBHBIE TEXHUYECKHE
n3o0perenus Jleonapno na Bunun.

- Benukuit pycckuit metamnypr I1.I1.AHOCOB.
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aHAJIM3UPOBATh XOJ HC-
TOPUYECKOTO  Pa3BUTHUSA
obmmiecTBa W IMpPUMEHE-
HUS METaJUTyprU4ecKux
TEXHOJIOTHI; Ha OCHOBE
aHanu3a HAay4HOU JIUTe-
paTypsl CaMOCTOSATEIBLHO
OTIpeIeTATh YpOBEHBb
pasBUTHS  METaJUIypIu-
YECKOM OTpaciu Ha 3Ta-
Max HCTOPUYECKOTO paz-
BUTHUS;, apryMEHTHPOBa-
HO [IOKa3bIBaTh JIOCTO-
WHCTBA U HEAOCTAaTKH
METAJIJIOB U CIIJIaBOB Ha
JTanax HMCTOPHYECKOTO
Pa3BUTHS YEJIOBEYECTBA

- UsBectHBIi pycckuii MmeTayurypr [1.M.O0OyxoB.

- ’Kuznb u nesrenpHoCcTh [|.K.UepHoBa — ocHOBatens Meramutorpaduu.

- A.A. baifkoB — ocHOBaTe b COBPEMEHHOW TEOPHH METAILTYPTHUECKUX TTPOIECCOB.

- I'.B. KypitoM0oB — 0CHOBaTeNb COBPEMEHHOM TEOPUU MAPTCHCUTHBIX MPEBPAICHUM B CTATU

Bnaners

OCHOBHBIMH METOJaMH
aHaJIu3a HAy4yHOH JuTe-
paTypsl B o0iacTé HcC-
TOPHUU METAJUTYPIHUU;
po(hecCUOHATBHBIM
SI3BIKOM B 00JIaCTH HC-
TOPHUU METAJUTYPIUU
MIPaKTUIECKUMH HaBBI-
KaM{ CaMOCTOATENbHON
pa3paboOTKu M UCHONb-
30BaHUS Hay4HO-
TEXHUYECKOH  JuTepa-
TYpHI B 00JIACTH METal-
JIypruu

Ilepeuens 3a0anuii kK cemunapam:
Poccuiickue ydeHblie B 00J1aCTH MaTepUaIOBEICHHS.
Hampasnenus rccnenoBaHuil MaTepHUaIOBEICHHS.
[Ipuemsr oboramieHnst OOIOTHBIX PY/I.
YHUKaJIBHOCTh PYCCKOM METAJLTYPTHH.
ITrokoeHBI M OCMYHJICKUE TIEUH.
«KaranoHckuii» ropH
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3Hath OCHOBHBIE 3Tallbl pa3BH- Ilepeuensy meopemuueckux 60npocog 01 HOO20MOGKU K 3auemy:

THsI TCXHUKH M TEXHOJO- | 1. Pob HayKH U TEXHUKH B Pa3BUTUH 001IecTBa. MICTOPHS HAYKH U TEXHUKHU KaK MPEIMET UCCIICTOBAHMUSI.

THif; OCOOCHHOCTH BO3-|2, IIpoTOHAYYHBIE 3HAHHS TEPBBIX IIHBUIH3AIIMIA.

HUKHOBCHMA M PAsBUTIA | 3, OOmiue Npu3HaKK aHTHYHOM HAYKH.

TCXHHUKH M TCXHOJOTHH | 4 Hayunple 3nanus Ha JIpesneM Bocroke. Hayunsie 3nanus Kuras. Hayunble 3nanus Mnauu.

B PasiMIHBIC TCPHOIB | 5 Ounocodus ecrectBoznanus B Jpesneii ['peryn.

HCTOpHg eCKOFO‘ PasBU-| 6 \lexamuka B JlpeBHeil [pewtun, OTKPBITHS H TBOPLIBL.

:sze 262;2:;33;4 ;‘;ﬁ:ﬁ: 7. OCHOBHBIE IPEJICTABIECHUS JIPEBHUX TPEKOB O CTPOSHUH 3eMIIN U BeelleHHO.

TS TEXHHKH; 8. Dmoxa Bo3poxeHus, o01as XapaKTepUCTUKA ¥ €CTECTBEHHO-HAYYHBIE JTOCTHKEHHUS.

B3ANMOCESI3E MEXITY ?_O : i\/I[’a:sBI/ITI/Ie Te))((zlxﬁm B XVI—XVII BB.

BUTHEM TBA U . . MexaHnuka B B.

%i)BHel\f paggizl Taex_ 11. 3aposxieHne 3IEMEHTOB MATMHHON TEXHUKH

HUKU; HalpaBJIEHUS pas- 12. HCTOpI/Ifl YTBEPKACHUA BTOPOro Havajla TEpMOJAUMHAMHUKHU

BUTHA TexHUKH u Tex- | 13. Kpynueiinine TeXHUUeCKHE TOCTHKEHNS M BHEPEHUE MAIIMHHONW TEXHUKU B TIPOMBILIJIEHHOCTb.

HoJOTHi Ha coBpeMmeH- | 14. Hayunas peBosormst Havana 20-ro Beka.

HOM J3TaIre 15. Kpynneiimue u3o6pererus XX B. U JMHAMHUKA Pa3BUTHS OTACIBHBIX THIIOB TEXHUYECKUX OOBEKTOB. MCTOpHA TCXHHKH

16. CoBpeMeHHbIE KOHIIETIMH TPOMCXOXKICHHUSI )KH3HH M 3BOJIONNH GHOcheps! 3emMin.

Ymets MOJIb30BATECSI  COBpE- Ilepeuens mem ona npezenmayuu

MEHHOM HAay4HOH JUTe-
patypoii s oborarie-
HUS 3HAHUSIMH B 0o0Jac-
TH WCTOPHH TEXHUKH;
BBIIEIATE OCOOEHHOCTH
pa3sBUTHS TEXHUKH Ha
Pa3NUYHBIX dTamnax Hc-
TOPUYECKOTO Pa3BUTHS;
MOJIB30BATHCS TEPMUHO-
morueil B obnactu 00-
MIETEXHUYECKUX JTUCIIH-
TUINH;

aHAJTM3UPOBATh YPOBEHb

— Apuctorens. XXu3Hb 1 HaydHas NEATEIBHOCTD.

— Apxumern. )Ku3Hp 1 Hay4Has AeSITeIbHOCTb.

— EBxiun. )Kuznb 1 HaydHas JESTEIHHOCTS.

— Ilronemeii. )Ku3zHb u Hay4Has N€ATEIbHOCTD.

— JleoHapao aa Bunun — y4eHbli, XyJOKHUK, apXUTEKTOP, MBICIIUTEINb, UHAKEHED.
— OcHoBHBIE TexHUYECKHEe n300peTerns Jleonapao na Buaun.

— Tamuneo Namuneit. Ero 6uorpadusi.

— Xpuctnan ['roiirenc — m3o6peratens u ontuk. [Ipuniun [rolreHca — OTKpBITHE, MOJAEPHUA3ALINS,

COBPEMEHHOE HCIIOJIb30BAHUE.
— Huxkonait KonepHuk u ero cucreMma MUpPO3/IaHMUsL.
— JIxxopnano bpyHo: 6uorpadus, MUPOBO33pEHHE, MECTO B UCTOPUN HAYKH.
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pa3BUTHS TEXHUKH Ha
Pa3NMYHBIX dTamnax Mc-
TOPUYECKOTO  Pa3BUTUSA
o0IIecTBa; apryMeHTH-
pPOBaHO JIOKa3bIBaTh
JNOCTIDKCHHE  Ompeze-
JICHHOTO YPOBHS DPa3BU-
TUA TCXHUKU B OIIPCAC-
JICHHBIII HMCTOPUYECKUI
TIepHOA pa3BUTHUS 00IIIe-
CTBa

Bnanets

OCHOBHBIMH MCETOJaMU
aHalii3a Hay4YHOU JIUTe-
paTypsl B o0iacTé HC-
TOPUH METAJUTYpPIruy;
podhecCUOHATBHBIM
SI3BIKOM B 00JacTH WcC-
TOPUU TEXHUKHU;
MPAKTUYECCKMMU HAaBBI-
KaMH CaMOCTOSITEITbHON
pa3paboTKu W UCHONb-
30BaHUA Hay4HO-
TEXHUYECKON  JuTepa-
TYpBI B OOJIACTH TE€XHH-
KN

Ilepeuens 3a0anuil Kk cemunapam:

OCHOBHBIE TTOHATHS ¥ 3aKOHOMEPHOCTH Pa3BUTHS TEXHUKH.
Cucrema «4e0BEK — TEXHUKaY.

TexHWKa 1 HHXKEHED.

NHxeHepHas NeSITENIbHOCTD.
BinsiHve HaykH 1 y4EHBIX Ha Pa3BUTHE TEXHUKU

3Harte

TpeOOBaHUS K TMOATO-
TOBKE OTYeTa IO TIpaK-
THKE COIJIaCHO YTBEp-
XKACHHBIM (hopMam

IIpuembl 00pabOTKH U CUCTEMAaTH3AIUH (PAKTHUSCKOTO U JIMTEPATYPHOTO MaTepHraia

VYmeTh

COCTAaBJISITh
MIPaKTHKE

OTYeT 110

CocTaBnaTh ¥ MUCATh OTYET 1O y4eOHOM - 03HAKOMUTENIbHOM MPaKTHKE.
Pa3buparbcst B TEOpETHUECKHX BOIPOCaX M30paHHOW TEMBI, CAMOCTOSITENIFHO MPOaHATU3NPOBATh MpPaKTHIe-

CKHM Marepual, pa3o6paTL 1 000CHOBATH MPAKTUYICCKUC MTPCATIOKCHUSA

YyebOHas - 03HAKO-
MUTENbHAS MIPaKTUKA




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
Bnanets MpaBUIaMU TOJATOTOBKU
YCTaHOBJICHHOW oT4YeT- | [I[pueMamu coCTaBIICHUS ¥ HAITUCAHMS OTYETA 110 YYCOHOM - 03HAKOMHTEIBHON MPAKTUKE:
HOCTH TI0 YTBEPXICH- | OTPa3uTh MaTEpHal 10 COHOBHBIM nofpasneneHusm [TAO «MMK»
HBIM (popMaM
3Hath TpeOOBaHUS K TIOATO- VueGHast - NpaKTHKa
TOBKE OTYeTa IO IIpaK-
P [TpaBua 00pabOTKH U cHUCTEMAaTH3aUK PaKTUIECKOTO U JINTEPATypHOIO MaTepuana IO TIOJTYYCHUIO MEP-
THKE COTJIACHO YTBEp-
BHYHBIX MPOdeccro-
XKJIEHHBIM (hopmam o
> HaJbHBIX YMEHUU U
YMeThb COCTaBNIATh  OTYET 1O | COCTABIATH U MHCATh OTYET MO YUEOHOM - MPAKTUKE MO MOTYYSHHUIO EPBUYHBIX MPOPECCUOHANTBHBIX HABBIKOB. B TOM. 1HC
IIPaKTHKE YMEHHI U HaBBIKOB, B TOM YHCJIEC IEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-UCCIIEIOBATEIIbCKOM Jes- ’
Jie IEpBUYHBIX YMe-
TEJTLHOCTHU N
HUU U HABBIKOB Ha-
Bnanets MpaBWJiaMu MOArOTOBKH | [IpaBuiaamu 00pabOTKH M CUCTEMATHU3alUU (haKTUIECKOTO U JIUTEPaTyPHOTO MaTepuara. HO
yCTaHOBJIEHHOH oTueT- | ComepikaHne OTYeTa ONpeAesaeTCs HHANBUIYaTbHBIM 3aJaHIEeM, BEIITAHHBIM PYKOBOTUTENIEM PAKTHKH. ya .
HOCTH TI0 YTBEpXAeH- | Pa300op TeopeTnyeckux BOMpocax M30pPaHHON TeMbI, CAMOCTOATEIBHBIN aHAIN3 MPAKTHYECKOr0 MaTepuana, HCCIeN0BATEIECKOT
JIEATEIIbHOCTHU

HBIM (hopMaM

000CHOBATh MMPAKTUYCCKUEC MPEAJIOKCHUSA

OIIK-3 - cntocoOHOCTHIO 0OCO3HABATH COIHANBHYIO 3HAYMMOCTh CBOEH Oyayieit mpodeccuu

3HaTh

OCHOBHBIE OIPEeIEICHHS
U TOHATHA, HCIOJIB3YyC-
MBIC B METaJIITyprun
YEPHBIX U IBETHBIX Me-
TaJUIOB;

MECTO NPOU3BO/ICTBA
METaIJIOB B cdepe ue-
JIOBEYECKOH e TeIBHO-
CTHu

1 OO0r1ast cxema POM3BOICTBA YEPHBIX METAIIIOB.

2. XUMHUYECKHH COCTaB JKEJNE3HBIX pyA. TpeOoBaHUS K KaUeCTBY JKEJIE3HBIX PYA U HEOOXOJIUMOCTh TOJI-
TOTOBKHU UX K JOMEHHOM IUIaBKE.

3. Tumel xene3HbIX pya 1o pynoodpasyromemy Muaepainy. OCHOBHBIE MECTOPOXKICHHS KeEJE3HBIX PYI.

4, @mr0chl JOMEHHOM IJIABKU, TEXHOT€HHOE ChIPHE.

5. CriocoObl TOATOTOBKH Py K JOMEHHOH Iu1aBke. HazHaueHne u XapakTepucTHKa cioco00B OKYCKOBa-
HUS KEJNEe30pyAHbIX MATEPUATIOB.

6. CyImHOCTb arioMepaioHHOTO MpoIecca.

7. [Ipsmoe n kocBeHHOe BoccTaHoBIeHHE OKcuAoB. OcobeHnoctu. Ilokazatenu. CpaBHEHHE MPSIMOTO U
KOCBEHHOI'O BOCCTAHOBJICHHSI.

8. Boccranonenne kpeMHusl, MapraHiia, BaHausg U THTAHa B JOMEHHOM Ie4H.

9. O6pa3zoBaHue 4yryHa B JOMEHHOH 1e4d. Buibl 9yryHOB, BHIIJIABIIIEMBIX B JOMEHHBIX MeUax.

10. IlInakooOpasoBaHue B JOMEHHOW Meud. [IepBUYHBINM, NPOMEKYTOUYHBIN, KOHe4HbIH mutak. Cocras

KOHCYHOT'O IIJIaKa. Tpe6OBaHI/I$I K IIJIaKaM.

OcHOBBI MeTAILTYp-
THYECKOTr0 IIPOU3-
BOJICTBA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
11. TloBenenue u GanaHc cepbl B JOMECHHOI neun. BHenoMenHas necyabdyparius yyryHa.
12.  OcHoBHbIE yTH U CIIOCOOBI CHIDKEHHUSI PAcX0/1a KOKCa IPH BIIUIABKE YyTyHA.
13.  OOruee ycTpoicTBO M COCTAB KOMIUIEKCA TOMEHHOM MEYH.
14. Beimyck u yoopka MpoayKTOB MUIaBKu. JINTEHHBIN JBOP.
15. Bwupsl cTany 1o CTEeTeHN pacKUCICHHOCTH
16. Yro Ha3bIBAETCSI PACKUCIICHUEM CTaIH?
17. Kakue maTepuainbl Ha3bIBAIOTCS METAIUTMYECKOM MIUXTOM?
18. Kakue mMaTepraipl Ha3bIBAIOTCS HEMETAJUTMYECKON IITMXTON?
19. U3 Kakux OCHOBHBIX KOMIIOHEHTOB COCTOMUT CTaJIeTJIaBUIbHbIN HIIaK?
20.  YTto Ha3BIBaecTCS OCHOBHOCTHIO IILIAKA?
21. Kak Ha3bpIBaeTCs CTAIh C PA3IMYHON CTETIEHBIO JIETUPOBAHHUS?
22. Kakwue craneniaBiiIbHbIC arperaTbl MOTYT UCIIOJIB30BAaThCS ISl BBIMJIABKH CTaIU?
23. Hapucyiite cxemy npoduiis KHCIOPOJHOTO KOHBEpTEpa.
24. HazoBuTe NIMXTOBBIE MaTEPUAIBI, KOTOPBIE HCIOIB3YIOTCS MIPH BHIIUIABKE CTAJIHM B KUCIOPOJHOM KOH-
BEpTEpE.
25. Kaxkwue n3BecTHBI pa3HOBUIHOCTH KOBIIEBOI 00paboTKU crann?
26. Ilepeuncnure ocHOBHbIE pa3HoBUaHOCTH MHII3.
27. Tlouemy omna u3 pazHoBugHOcTedt MHJI3 Ha3kiBaeTcs paguansHOii?
28. Kakue npermyliecTBa UMeEeT HENPEePhIBHAS Pa3KBKa CTAIM NEPel PA3IMBKON B M3JIOKHHILIBI?
Ymethb KpUTHYEeCKH OcMbICH- | 1. [Tyt moseimeHust 3pPeKTHBHOCTH pabOThl JOMEHHOU Te4n?
BaTh cocTosiHue W myTH | 2. MaTtencudukanus peimnasku crand B ICI u JJCA?
pasBUTHS METaJUIypIu-
YECKOT'0 MMPOU3BOJICTBA
Bnanets uHpopmarmerr o cwippe- | 1. XUMHUUYECKUH COCTaB JKeNIE3HBIX pyl. TpeOoBaHMs K KaUeCTBY JKENE3HBIX Py U HEOOXOIMMOCTb ITOArOTOB-
BBIX M TEXHUYECKMX Oa- | KU HX K JOMEHHOM IIaBKE;
3aX METALTypruyeckoro | 2. Tuns! ’ene3HbIX py 1o pyaooOdpasyromeMy MuHepary. OCHOBHBIE MECTOPOXKACHHUS JKeJIe3HBIX PYI.
MPOW3BO/ICTBA,; 3. Onrockl TOMEHHOM IUTaBKH, TEXHOTEHHOE CHIPhE.
HaBbIKaMH TOWCKA Hayd- | 4. Ha3zoBuTe MUXTOBBIE MaTEPUAIbI, KOTOPhIE UCTIONB3YIOTCS IPH BHIILIABKE CTAI B KHCIOPOJIHOM KOH-
HOM M TEXHUYECKOW HWH-| BepTepe.
¢dopmanmm mo Hampasie- | 5. Ji1st uero ucnosb3yeTcs U3BECTh B KUCIIOPOJHO-KOHBEPTEPHOM Tpoiecce?

HUIO «MeTauryprus»




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemvie 971eMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammol

3HaTh Pons wmerammyprum B

pa3BuTMU OOIIECTBA U

SKOHOMHUKH CTpaHbl, pe-

ruona u ropoga. Cospe- | Teopemuueckue onpocsl:

MEHHOE COCTOsHHE Me- | 1. Ponb 1 3HaueHne METAILTypIrUH B OOIIECTBE.

TaJUTyprudeckoil otpac- | 2. Pa3sutne metamnypruu B Poccun u 3a pyoexom.

mu. Ilpobnemsl u mep- | 3. UepHble U IBETHBIC METAIUTBI, MX 3HAYEHUE B PA3BUTHH MPOU3BOJICTBA M KU3HEACATEIHLHOCTH JIFOICH.

CIIEKTHUBHI pa3BUTUA Me- | 4. OCHOBHBIE METAILTYPrUYECKHUE MPOIIECCHI.

TAJUIyprud Topoja, pe-

THOHA, CTPaHbl U 3apy-

OCHKbSL.
YMeThb Oco3HaBaTh  COIMAIb-

HYK 3HAYUMOCTh Ipo- | [Ipakmuueckue 3a0anusi:

theccun Metasutypra. | [IoarotToBka AOKIaJ0B-NIPE3EHTALMM Ha MIPEAJI0KEHHBIE WA CAMOCTOSITEIbHbIE TEMATUKHU.

Beigenste cBo€ mouo- | [ToAroroBka JOKIa0B-IIPE3EHTAMIA U KPATKMX COOOIEHUH, PACKPBIBAIOIIMX COLMAIBHYIO 3HAYMMOCTh Ipo- | BBenenue B Hanpas-

KEHUE Cpeiad Jpyrux | Geccuu METaJLIypra; MOJOXEHHEe MeTaJTypra cpeiu APYyrux npodeccuii; BO3SMOXKHOCTh H3MEHEHHUS PO | IEHHUE

mpocdeccuit. V3MeHATH | cBoeii paboTHI B mporiecce nmpodeccCnoHanbHON AeSITeIbHOCTH.

npoduik cBoel padoTel | OOCykIeHHEe POSI M 3HAUSHUs] METAJUTyprHH B OOIIECTBE; pa3BUTHS MeTauryprun B Poccun u 3a pyOexom;

B MPOLIECCe | 3HAUCHUS YEPHBIX U IIBETHBIX METAUIOB B Pa3BUTHUU MPOU3BOJICTBA U KUHEACITEILHOCTH JIFO/ICH; 0COOECHHO-

npoeccnoHaIbHON CTel OCHOBHBIX METAJULyPrUYECKUX IPOLECCOB.

JIESTEIbHOCTH.
Bnagets Wudopmarueit o ceipbe-

BBIX U TEXHHYECKHX Oa-

3aX METaJULypru4ecKoro N .

HPOM3BOJCTBA. [ToaroroBka J0OKIaI0B-NPE3CHTALIMI U KPATKUX COOOIIECHUH, CONEPKAIIMX HH()OPMALIHIO O CHIPHEBBIX M TEX-

HaBbikan Honcka | FAIECKHX 0a3ax METAJTyprHIECKOTro IMPOM3BOICTRA.

N . | [lonck Hay4HOU M TeXHHYECKOW MH(OPMAIUH 110 HampaBiIeHUI0 «MeTamryprus» (B paMKax COTJIACOBAHHBIX
Hay9IHOW M TEXHUIECKOU N
3a/TaHAN ).

nHpOpPMaLUH o

HaIpaBJICHUIO

«MeTtamtyprus».
3HaTh Ponn crienMalIbHOCTH | TeopemuuecKkue 6onpocwi:

«O06paboTKa METaIOB U

1. Ponb u 3HaucHUE CIICIUaJIbHOCTHU «O6pa60TI<a MCETAJJIOB U CIIJIaBOB JAaBJICHHUCM) B 06H_IGCTB€.

BBenenue B crenu-




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
CIUIaBOB JaBjieHUeM» B | 2. PazButre cneunansHocTH «O0paboTKa METAJUIOB U CIIJIABOB JAaBieHUEM» B Poccuu u 3a pyOexxoMm. aJBHOCTH
pa3BuTun oOmecTBa U | 3. UepHble U IIBETHBIC METAILIBI, UX 3HAYCHUE B PAa3BUTHH MTPOU3BOJCTBA U KU3IHEACATEIBHOCTH JIIOACH.
9KOHOMHUKH CTpaHbl, pe- | 4. OCHOBHbIE METALTyPTHYECKHE TTPOIIECCHI.
ruona u ropoga. Cospe-
MEHHOE COCTOSIHAE Me-
TAJUTyprHYECKOd oTpac-
mu. Ilpobnemsl u mep-
CTHIEKTHUBBI Pa3BHTHUSI Me-
TaJUTyprUH TOpPOJa, pe-
THOHA, CTPaHbl U 3apy-
OCKbI.
Ymethb OcozHaBaTth  coumnains- | [Ipakmuueckue 3a0anus:
HYI0O 3Ha4YUMOCTh Mpo- | [IoAr0oTOBKA AOKIAJOB-TIPE3CHTAINI Ha MTPEI0KEHHBIC WIIM CAMOCTOSTEIbHBIC TEMATHKH.
tdeccuit  meramryprude- | [logroToBka qokIagoB-ipe3eHTANNN U KPATKUX COOOIEHUH, PACKPHIBAIOIINX COIMATBHYI0 3HAYMMOCTH TIPO-
CKOW  cIenuaibHOCTH. | peccrii MEeTaTypru4ecKoi CHeNUaNbHOCTH; TOJIOKEHHE CIICUATUCTOB 10 00paboTKe METAIOB JaBJICHHEM
Beienars cBo€ mono- | cpenu Apyrux npodeccHii; BO3MOXKHOCTh H3MEHEHHS MTPOQuIIsi CBoel paboTHI B Ipoliecce NpodeccroHanbHoi
KEHHE CpeAr JIPYTHX | AeSTeTHHOCTH.
mpodeccuit. M3mensats | OOcykieHHe PO M 3HAUYEHUS CrennaibHOCTH «O0paboTKa METAJUIOB U CILIABOB JIABJICHHEM» B OOIIECTBE;
npouiab CBOeH padoThl | pa3BUTHs crielaibHOCTH «O0paboTKa METaNIOB U CILIABOB JIaBJICHUEM» B Poccuu u 3a pyOeoM; 3HaYCHUSI
B Tporiecce npodeccuo- | Y4€pHBIX W IBETHHIX METALUIOB B Pa3BHTHHU MPOU3BOJICTBA W JKU3HEACITEIHLHOCTH JIOZACH; 0cOOEHHOCTEH OC-
HaJIBHOH JIEATEIHHOCTH. | HOBHBIX METAILTYPTHYECKHX MPOIIECCOB.
Bnagets Wudopmarueit o ceipbe-
BBIX U TEXHHYECKHX Oa-
3aX METaJUTypTrHYeCKOTO N N
HPOH3BOZICTEA. [MonroToBka OKJIQIOB-TIPE3CHTAIIMN M KPATKUX COOOIICHUH, copepKalnuX HHPOPMAIHIO O CHIPbEBBIX U TEX-
HaBhikamm Horcka | FHUECKHX 0a3ax METaJUTyprudeckoro Mpou3BOJICTBA.
. .. | Ilouck Hay4HOU M TEXHUYECKOH MH(POPMALMH 110 METAJUTYPTUUECKON CIIEHaIbHOCTH (B paMKaX COTJIacoBaH-
HAYYHOUM M TEXHHUYECKOH N
HBIX 3aJIaHAMN).
nHpOpPMaLUH o
METaJULypru4eCcKoi
CHEeUATLHOCTH.
3HaTh cBolicTBa ™  obnactu | MaTepuain SKCKypCHid Ha MPEATPHUSTHS:
. . VY4eOHast - 03HAKO-
npuMeHeHus: marepua- | - [IAO «MarHuToropckuil METaJuTypru4ecKuii KOMOUHATY;




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

JIOB B MCTAJU1ypruu, B
T.4. HAaHOMATCpHAJIOB H
HaHOCHCTCM

- OAO «MarHuToropcKkuii METH3HO-KATHOPOBOYHBIN 3aBO» U JIP.

YMeTh

CaMOCTOATEIBHO  OIpe-
JIeNIATh C UCTIONb30BaHU-
€M HayYHO-TEXHUYECKOU
JUTEpPaTypsl  YPOBEHb
TEXHUKH, UCTIOJIb3yEMOI
B IIpolieccax MeTauIyp-
THH ¥ MaTepuaroodpa-
00TKH

OO6pabaTbIBaTh MaTepHal, OITYYESHHBIH HA SKCKYPCUSIX Ha IPEANPHUSITHS:
- [TIAO «MarHuToropckuii MeTaJUTypruuecKiii KOMOHUHATY;
- OAO «MarHuTOropcKuil METH3HO-KATHOPOBOYHBIN 3aBO» U Ip.

Bimanets

TEOPETUUECKUMHU  3Ha-
HUSIMH B 00jacTH Me-
TAUIYprHUH, a TaKxKe
NPAaKTUYECKUMHU  HAaBBbI-
KaMHd CaMOCTOSTCIHHOM
pa3paboOTKH U HUCHOJb-
30BaHUSA Hay4HO-
TEXHUYECKON JIUTEpaTy-

pbL

I[IpaBrIaMu COCTAaBJICHHUSI M HAIMCAHUSI OTYETa 110 YUEOHOM - 03HAKOMHUTENbHON MPaKTHKE.
HOI[FOTOBKa OTUYCTa CaMOCTOATCIILHO IO PYKOBOACTBOM MPEHIOAaBaTECIIA

MUTCJIbHAA MMPaKTUKa

3HaTh

cBoiicTBAa H  obOiactu
NPUMEHCHUSI  MaTepHa-
JIOB B METaJUlypruu, B
T.4. HAHOMATEPHAIOB M
HAHOCHUCTEM

Martepuai SKCKypCHid Ha MPEANPHSITHS:
-0O00 «CnenmanbHble TEXHOJIOTHH),
- 000 «Tepmonedopm» u ap.

YMeTh

CaMOCTOSITENIBHO ~ OIpe-
JIENATh C UCTIOIh30BAHU-
€M Hay4HO-TEXHUYECKOMN
JUTEPATypsl  YPOBEHb
TEXHUKH, UCII0JIb3YyEMOH
B TIpoIleccax MeTauIyp-
MM ¥ MaTepuaoodpa-

OO6pabatbIBaTh MaTepHal, MOMTydYEeHHBIN Ha SKCKYPCHIX HA MPEITPHATHSA:
-O00 «CnenuanbpHbIE TEXHOJIOTHIY,
- 000 «Tepmounedopm» u 1p.

VYuyebHas - MpaKkTHKa
0 TIOJTYYECHHUIO TIep-
BUYHBIX IIpodeccuo-
HaJIbHBIX YMEHUU U
HaBBIKOB, B TOM YHC-
Jie TIEPBUYHBIX YMeE-
HUI 1 HaBBIKOB Ha-
Y4YHO-
HCCIIEN0BATEIbCKON
JeSITeTTHHOCTH




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
00TKH
Bnaners TEOPETUYECKUMH  3Ha-
HUSIMM B 00JacTu Me-
TaIypray, a  Takoke | [[PABUIAMU COCTABIICHHS M HANMCAHHUS OTYETA 110 Y4E€OHOM - TPAKTUKE MO TOIYYEHUIO IEPBUYHBIX [PO-
NPaKTHYeCKUMH  HaBbl- | (PECCHOHAIBHBIX YMEHHI ¥ HABBIKOB, B TOM YHCJIE IIEPBUYHBIX YMEHUI M HABBIKOB HAYYHO-
KaMH CaMOCTOSITENIbHOM | UCCIIEIOBATENbCKOM IESITEIIbHOCTH.
pa3paboTKu W HCHONb- | Pa3s0op TEOPETHYECKUX BOIPOCOB M30PAHHON TEMBI, aHAIM3 IPAKTHYECKOr0 MaTepuaa, pa3o0op u
30BaHUA Hay4IHO- | 00OCHOBAHME MPAKTUICCKUX MPEITI0KCHUMA
TEXHUYECKON JHTEepaTy-
pHl
OIIK-4 - TOTOBHOCTBIO COUETaTh TEOPUIO U MIPAKTUKY ISl pEIICHHS] MH)KEHEPHBIX 3314
3HaTh OCHOBHBIC  TIOJNOXEHUS | Teopemuueckue 60npocwyl 01s IK3AMeEHA
TEOpUH TPEZENoB U He- | 1. dyukuus. CriocoOs 3aganust. O0nacts onpezenehus. OCHOBHbBIE 3IeMEHTapHbIe (PYHKIINH, UX CBOWCTBA,
MPephIBBIX  (PYHKIHH, rpaduK.
rpaduku OCHOBHBIX | 2. [Ipenen pynkuuu B Touke. [Ipenen Gpynkuun B 6eckoHeuHOCTH. OTHOCTOPOHHHE TPEIEITBL.
SJICMCHTAPHBIX byHK- | 3. Beckoneuro Manbie u GeckoHeuHO GOMbIIME (QYHKLMH, CBA3b MEKIY HUMU. CBOHCTBA GECKOHEUHO MAJIBIX
LU 1 UX CBOICTBa, OC- byHKumit
HOBBI  HHCIICHHOTO P~ | 4 Teopemsl o mpesenax. PackpbITHE HEONpeIeIeHHOCTEIH.
LICHUS TPaHCLEHIIEHT-
9 5. 3amevaTesbHbBIE TPEIEIBL.
HBIX YpaBHEHHUH; .
6. CpaBHeHne OECKOHEYHO MaNbIX (PYHKIMH. DKBUBAIECHTHbLIE OECKOHEYHO MaJjible (PYHKIIMU U OCHOBHBIE
OCHOBHBIE TEOPEMBI MaremaTtuka
TeopeMbl 0 HuX. [IpuMeHeHne K BBIYUCICHUIO IPEIEIIOB.
muddepeHInanTbHOTO |
7. HenpepsiBHOCTH QyHKIMH B TOUKe. TOUKH paspbiBa U UX KiIacCH()UKAIHS.
WHTETPAIBHOTO  HCYHC- 8 0 Croil N
rermst ymkimii opmoii | O OCHOBHBIC TEOPEMBI O HENIPEPBIBHBIX ¢ynkuumsax. ColicTBa (yHKIMH HEMPEPHIBHBIX HAa OTPE3KE.
9. IpousBoxaHas HYHKIHMH, €€ TEOMETPHIECKHUIA 1 (PUIMIECKUI CMBICIL.

M HECKOJBKHUX IMEPEMEH-
HBIX, MeToabl nudde-
PEHIMAIIBHOTO  HCYHC-
JICHUSI  HCCICIOBAHUS
(GyHKIUH, OCHOBBI YHC-
JICHHBIX METOJIOB BBI-

10. YpaBHeHus kacaresibHOM U HOpMaIK K KpuBoi. JludpepeHipyeMocTs PyHKIUK B TOYKE.
11.TIpousBo/Has CyMMbI, pa3HOCTH, IPOU3BEEHHS, YaCTHOTrO (QyHKIWiL. [IpOon3BoIHAS CIIOXKHON U 00paTHOM

byHKIUA.

12. ludpdepenunpoBanre HEABHBIX U MAPAMETPUIECKH 3aJaHHBIX (GyHKIMiA. Jlorapudmudeckoe

JuddepeHInpoBaHue.




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
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YHCJIEHUS]  OIpeNeNeH-
HBIX UHTETPAJIOB;
OCHOBHBIE THIIBI OOBIK-
HOBEHHBIX  Juddepen-
LMANbHBIX yYpaBHEHUH U
METOJIbI UX PEILEHUS;
OCHOBHBIE TIOHATHUSA TEO-
pHUU BEPOSITHOCTEN U
MaTeMaTHYECKOM CTaTH-
CTHKH

13. TIpou3Bo/IHBIE BBICIINX HOPSIIKOB.

14. Tudpdepenmman pyuxumu. 'eomerpudeckuii cmpicn auddepenimana. OCHOBHBIE TEOPEMBI O
maddepeHnmnanax.

15.TIpumenenue nuddepenimana K TpuOIMKESHHBIM BBIYUCICHHSM.

16.OcHoBHBIE TeOpeMBI UM GepeHIHaIbHOr0 neuncaenus: Pous, Jlarparmka u Ko,

17.TIpasuno Jlonurans.

18. Ycnosus MmonotouHOCTH (QyHKIMA. DKCTpeMyMbl GyHKIMIA. He00X0AMMOE 1 10CTATOUHOE YCIOBUS DKC-
TpeMyMa (YHKIIHH.

19. HaubGounblnee ¥ HauMeHbIlEe 3HaYCHNS (DYHKIIUHK Ha OTPE3KE.

20.Beinyknocts rpaduka ¢pysknun. Toukn nepernoa. Heo6xoammoe 1 10CTaTouHOE YCIOBUS TOUEK MEPErt-
oa.

21. Acumntotsl rpaduka HYHKIHH.

22. TlepsooGpasHas. HeonpeeneHHbIN HHTETPA U €10 CBOMcTBa. Tabuiia OCHOBHBIX MHTEIPAJIOB.

23. OCHOBHBIE METO/IbI HHTETPUPOBAHMS: 3AMEHA [IEPEMEHHOM ¥ MHTETPUPOBAHUE TI0 YACTSIM.

24. ViuterpupoBaHue paliuoOHaIbHbIX (yHKIIUA.

25. UHTerpupoBaHie TPUTOHOMETPHIECKUX (YHKIIHIA.

26. VHTerpupoBanue HPpalMOHAIbHBIX (QYHKIHIA.

27. OnpeieneHHBIN UHTErPal KaK Mpe/IeN HHTerPaibHOM CyMMBI, €T0 CBOMCTBA.

28. ®opmyna Hetotona — Jleiibuuna. OCHOBHbIE CBOMCTBA ONPEIEIEHHOTO HHTErpaia.

29. BelunciieHne  ONpPEICNIEHHOr0  MHTerpaja (3aMeHa IIEPeMEHHOW, WHTErPUPOBAHHE
HHTerpupoBaHne YETHBIX U HEYETHBIX (PYHKIHUHA B CHMMETPHUUYHBIX MIpeAesax.

30. HecoOcTBEHHbBIE HHTETPAIIBI.

31. T'eomerpuyeckue u GpU3MIECKUE TPUIOKEHUS OTPEICICHHOTO HHTErpaIa.

32. O6nacts onpenenenust OHIIL. Tpenen, HenpepbiBHOCT. CBOWCTBA (DYHKIMIA, HENPEPHIBHLIX B OrPAHAYEH-
HOU 3aMKHYTOH 00JacTy.

33. YacTHble IPOM3BOIHBIE TIEPBOTO MOPSI/IKA, HX TEOMETPHYECKOE HCTOJIKOBAHHE.

34. YactHble NPOM3BOIHBIE BBICIIMX TTOPSIKOB.

35. JluddepeHtmpyeMocTs U NOIHBIN AuddepeHnnan GpyHKIUH.

36. [Ilpumenenne monHOro aupepeHimana K MpUOIMKESHHBIM BbraucieHusM. uddepeHnuans BhICIIHX
TIOPSIJIKOB.

0 YacTsaM).
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.
56.
57.
58.
59.
60.
61.
62.

63.

[MpousBoanas cnoxxkHol GyHKuH. [lonHas mponsBoaHasl.

MuBapranTHOCTEH (hOPMBI TIOJTHOTO AU depeHITraa.

HuddepenunpoBanue HeIBHON (PyHKITNH.

KacarenbHas IuI0CKOCT M HOPMaJIb K IOBEPXHOCTH.

OkcrpeMyM GYHKLIUH OBYX IIepeMeHHbIX. Heo0xonumoe 1 10CTaTOYHOE yCI0BUE SKCTPEMyMa.

YcnoBHbIM 3kcTpeMyM. MeToa MHOkuUTenen Jlarpanxa.

Hawnbonbiree n HanMeHbIee 3Ha4eHNs (YHKITNH B 3aMKHYTOH 00J1aCTH.

JBOMHOI UHTETpall: OCHOBHBIE IOHSTHS U ONPEACTICHUS.

I'eomerpuyecknii 1 PU3NIECKUI CMBICIT JBOWHOTO HHTETpaA.

OCHOBHBIE CBOMCTBA IBOMHOTO UHTErpania.

Brruncienne ABOWHOr0 MHTETpaia B IEKapTOBBIX KOOPAMHATAX.

Berrunciienne ABOMHOIO MHTETpajia B MOMAPHBIX KOOPAUHATAX.

IIpunoxenus ABOMHOIO MHTErpaa.

TpolHOM UHTErpaJl: OCHOBHBIE ITOHSTHS, CBOUCTBA.

Brruunciienne TpoiHOTo HHTErpasa B JeKapTOBBIX KOOPAWHATAX.

3aMeHa NepeMEHHBIX B TPOWHOM MHTerpaie. BrruncieHne TpOWHOrO HWHTETpajia B HMIMHIPUYECKUX H
chepruvecKkux KOopaIuHaTax.

I'eomeTpryecknii 1 GU3NIECKUI CMBICT, IPUIIOKEHUS] TPOMHOTO HHTETpaa.

JuddepeHnnanbHble YpaBHEHUS: OCHOBHBIC MOHATHS. 3a/1a4uH, MPUBOAIIKE K audhepeHInanbHbIM ypaB-
HEHHUSIM.

TeopeMa cyIecTBOBaHUS 1 €AMHCTBEHHOCTH pelieHus JudhepeHInaIbHOTO ypaBHEHHSI.

YpaBHEeHH C pa3/eNSIOIMUMUCS TEPEMEHHBIMH.

Opnnopoansle quddepeHnnanbable ypaBHeHHs | opsiaka.

JIunelinple ypaBHeHus. Y paBHeHUs bepHyum.

VYpaBHeHue B ONHBIX AuddepeHnmnanax.

Jduddepennmansaple ypaBHEHHS BBICIIAX MTOPSIKOB: OCHOBHBIE TIOHSTHSI.

YpaBHEeHH, JOMYCKAIOIINE TIOHIKEHNE TIOPSIIKA.

Jluneitnble nuddepeHunanbHple ypaBHEHUS! BBICIIUX MOPSAAKOB. JIMHelHbIe ogHOpoIHBIE OU(depeHn-
abHBIE YPaBHEHHUS 2, N-TO TIOPSAKOB.

Wnterpuposanue JIOAY ¢ noctosHHBIME K03 primeHTamMu.
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64. JTuneiinsie Heoauopoausie Y. Ctpykrypa obmero permenus JIHY.
65. Mero Bapuanuy NpOU3BOIBHBIX TOCTOSHHBIX.
66. Uurerpuposanue JIHY ¢ mocTosHHBEIMU KO3()(DUIMEHTAMU M IIPABOM YaCTHIO CIEHMAILHOIO BU/IA.
67. Cucrembl nuddepeHInanbHbIX ypaBHEHUH. TeopeMa CyIIECTBOBAHWS W €IMHCTBEHHOCTH PEIICHUSL.
MeToa uckmoYeHus sl peLIeHNs] HOPMANIbHBIX cucTeM audepeHInanbHbIX ypaBHEHUH.
68. YuciieHHble METO/IbI PEIEHNS AreOpanYeCcKuX U TPAHCLICHIEHTHBIX YPaBHEHHUIA.
69. UncneHHble METOIBI PELIEHHS ONPEAEIEHHOIO HHTErpaa.
70. DneMeHTBI KOMOMHATOPHKH: TIEPECTAHOBKH, PA3MEIIICHHUS, COYCTAHMSL.
71. OcHOBHBIEC MOHSTHS TEOPUH BEPOSITHOCTEH: HCIBITAHHE, COOBITHE, BEPOSTHOCTH COOBITHSL.
72. JleiicTBust HaJ COOBITHAME. AJreOpa COOBITHIA.
73. TeopeMbl CII0KEHHS U YMHOXKEHUS BEPOSITHOCTEH.
74. ®dopmyia nosHoM BeposTHOCcTH. Dopmyia beiieca.
75. TlocitenoBaTebHOCTh HE3aBUCHUMBIX MCIbITaHuil. Popmyia bepHyiuim.
76. CiyyaiiHble BEJIMUMHBI, UX BUJIBL.
77. Psin pactipenenenusi. OyHKIMs pacrpe/ieieHns], ee CBOUCTBa. [IIOTHOCTE pacipe/ienieHusl, CBOMCTBA.
78. YuciioBble XapaKTEPUCTHKHU CIIYyYAMHBIX BEIMYUH: MATEMATHUECKOE OXKUJIAHHUE, JIUCTIEPCHS], CPETHEE KBAI-
paTHYECKOE OTKIIOHEHHE.
79. HopMaJibHBIH 3aKOH pacrpeIesieHust CIIy4ailHOW BEJIMYNHBI.
80. Cucrembl ciyyailHBIX BETMYWH. 3aKOH pacrpejeieHus. YUCIOBbIE XapaKTEPUCTUKH CUCTEMBI CITy9aifHbIX
BEJIMYNH. 3aBUCUMOCTD CITy4ailHbIX BEJTMYHH.
81. IIpenmer MaTeMaTHYeCKON CTATUCTHKH. | eHepaibHas COBOKYIHOCTh M BBIOOpKA. BapHAlMOHHBINA psi.
[Monuron. ['mcrorpamma. Omnuprueckast GyHKINS pacTpeieeHusl.
82. CrarucTuueckue OleHKH MapaMeTpOB PacIipe/ieIeHUs TeHEPaIbHOM COBOKYITHOCTH.
83. Crarucruueckas nposepka runores. Kpurepuii cornacust. Kpurepwuii [Tupcona.
84. KoppenAunoHHblii aHaan3. IMIMpUUecKui Kodpduuuent koppensiui. HaxoxneHne ypaBHEHUs JIMHEH-
HOM perpeccuu METOAOM HaHMEHBIINX KBaJpPaTOB.
YmMmeTs pemare 3aJa4d Mo Hu3y-

4aeMbIM TEOPETHUECKH
paszaenam;

00CyK1aTh CII0COOBI
3G (HEKTUBHOTO PEIICHUs

IIpumepnivie npaxmuueckue 3a0aHus O IKIAMEHA:

1. Beraucnure npeaesnsr:

3x-arcsin 2x .

8) fim Y2 —=1-+/5
> m—-—-

x—3

o 1+4x-x*
a) lim

——— = ,0) lim
b
x>o ¥ 4+ 3x% 4+ 2x*

x—0 COS X — C0S® X x—3
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¢ hepeHIInaATbHBIX
ypaBHEHUH U UX CHCTEM,;
onpeneniaTs 3hdexTrus-
HOCTBH pELICHUS 3a/1ayH,
MOJYYEHHOTO ¢ TIOMO-
NP0 YUCIICHHBIX METO-
JIOB; pacro3HaBaTb d(-
(DEeKTHUBHBIC PE3YJIHTATHI
00paboTku JKCIIEPH-
MEHTAIBHBIX JTaHHBIX OT
HeA(PHEKTUBHBIX

X =ctg2t,

2. Haiigure d—y s pyHKLMiL: a) y = e4x7x2. 0) L
dx y=1In&in 2t .

3. Borancmts: a) 3/—+/3+i, 6) € ifs.

4. Haittu HeompenenéHHBI UHTETpal:  a) _[sin 3x-cos5xdx, 0) [ 1-cosx B) I(2x+5).e><dx.

(x —sin x)?
20 xdx

2"-\/x2+5'

1
6. BeraucnuTh onpeeNeHHbIi HHTerpat j Ax -arcsin xdx-
0

5. Beraucnauth onpeaeneHHblil HHTErpat

. . 2
7. Haiitu miomans qurypsl, orpanuueHHoit muamsamu: X =4, y° =4X.

-1 0 0 0
8. I3MeHUTh MOPSAIOK UHTETPUPOBAHUS J’dy j fdx + jdy j fdx.

-2 —2ry A -y
9. Beruncaurs ﬁ dxdy

5 ,/x2+y2’

D:x<y<+1-x*, x>0.

_ Jo_y2_y2 )3
10. Ha¥iTi 1 mocTpouTh 00JIACTh ONpeesieHus] GyHKIUN U=y9-x" -y +(x-y) .

3 -
11. Haittn nomusiit auddepenmman gpynxmun: 2 =X INy —sin2xy.
12. Haiiti 4acTHBIE HPOM3BOJHBIC MEPBOrO MOPsAKa (GYHKIMH:

z =5x°y3 +In(x +4y).

. [,2 2
13. Hanucatp ypaBHEHHE KacaTeJbHON MJIOCKOCTH U HOPMAaJld K MOBEPXHOCTH Z =4/ X"~ + YY" B Touke (3, 4,

5).
14. ViccnenoBaTh Ha 3KcTpeMyM (yHKIHIO Z = x? — 2Xy + 4y3
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<
15. Pemmre 3anauy Komm: ycos® xdy = (/2 +1 dx, y():: 0.
16. Haiigure obmee penienne qudQepeHnalbHOr0 YpaBHEHUS
17. Pemuth onHOpOIHYIO cucTeMy AuQQepeHIHaTFHBIX YPaBHEHUH:

x'=6x—y,

Yy =x+4y.
18. [Ipu moctaBke ¢ 3aBoma Ha 6azy 1000 pagHONPHEMHIKOB, Y 55 BBIIUIM U3 CTPOS JIamiibl. HailTn BeposITHOCTB
TOTO, YUTO B3ATHIA Hayaqy MPHEMHHK Oy/IET UCIPABHBIM.
19. [IaTHaALIATh PK3aMEHAIIMOHHBIX OHMJICTOB COJAEPXKAT MO 2 BOMPOCA, KOTOPHIC HE MOBTOPSIOTCS, dK3aMe-
HYOIIUACS 3HAET TOJIBKO 25 BOIMpocoB. HaliTi BEpOSTHOCTH TOTO, YTO 3K3aMeH OyJNeT CHaH, €CIH IS 3TOTO
JIOCTaTOYHO OTBETUTH Ha J[Ba BOIIPOCA OJJHOTO OHIIETA.
20. [TpuarMaeM BepOATHOCTH POXKJICHHUS MAILYHKA U IEBOYKH paBHBIMU. HallTu BEpoOATHOCTH TOTO, YTO Cpeau
10 HOBOPOKIACHHBIX 6 OKAKYTCS MaTbLYUKAMHU.
21. JlaH 3aK0H pacrpene’aeHns JUCKPETHOM CITy9aifHOW BEJTMYNHBI:

X: |10 |20 | 130 |40 |50
p: /101 ]02 (03 |02 ]0.2
BBIYUCIIUTD €€ MAaTEeMaTHYECKOe OXKUIaHNE, JUCIIEPCUIO U CPEAHEee KBaIPaTHIECKOe OTKIOHEHHUE.
22. Jlana QyHKIHS pacIpe/ieleHns HENPEePhIBHOW CITyYaliHOW BETMYHUHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(X)= 1 npu x>1
Haiitu mutotHOCTD pactpenenenus f(X), mocTpouts ee rpaduk, BEpOSATHOCTH MONAIAHKs B 3aJaHHBIA HHTEPBA
[0,5; 2], Mx, Dx, Ox,
24. 3agaHo pacrpenesieHHe BEPOSITHOCTEH JUCKPETHOM ABYMEPHOH cIy4aiHON BETUUMHBI:
Y\X 2 5 8
0, 0,15 0,30 0,35
4
0, 0,05 0,12 0,03
8
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Haiitu 3aKoHbI paciipefienieHns: COCTABISIOMUX, KOAPPHUIUEHT KOppesIIun

25. Tlo BeIGOpKe mipH 3ananHOM ypoBHe 3HaunMocth o0 = 0,05 mposeputs no kputepuro [Tupcona runoTesy o

HOPMaJIbHOM paclpeielICHN TeHepaIbHON COBOKYITHOCTH. B ciryyae mpuHATHS THITOTE3B O HOPMAJIBHOM pac-

Ipe/IeICHUN HallTH JOBEPHUTEIbHBIE HHTEPBAIIBI TSI MATEMAaTHIECKOTO OXKHIAHUS @ ¥ CPEIHEro KBaJapaTHde-

CKOTO OTKJIOHEHHUSI G TIPU YPOBHE HagexkHocTH Y =1— o

X, 4 7 1 1 1 1 2 2
0 3 6 9 2 5
n, 6 1 1 2 2 1 9 5
1 4 2 0 3
26. U3 HOpMAanbHOIT TeHepabHOi COBOKYITHOCTH H3BIedeHa BEIOopKka oobema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.

TpeGyercs npu yposue 3naunmoctu ¢/ = 0,05 mposeputs HyneByio rumoresy H,:0? =0 =55, NpuHsB B

KauecTBe KOHKypupyrouieii runoressr: a) H, : o’ #55,6) H, :o > > 55 wm H,: o’ <55 B 3aBucumo-

CTH OT MOJYYSHHOTO 3HAYCHUS O 2
Bnagers IIPAKTUYECKUMU  HaBbI- | [Ipumepnule npuxnaousle 3a0auu u 3a0anus

KaMH  HCIIOJIb30BaHUS
MaTEeMaTHYECKUX TOHSA-
TH W METOJOB (U3y-
YaeMbIX Pa3J/Ie]ioB Mare-
MaTUK{) TIPH pENICeHUH
MPUKIIAHBIX 3a/1a4;
HaBBIKAMH  O0OOIIEHUS
pEe3yIbTAaTOB  pPEIICHHUS,
pe3yIbTaTOB 00padOTKU
CTaTHCTUYECKOIO  JKC-
MEPUMEHTA;

croco0aMu OLIEHUBAHUS
3HAYUMOCTH M TIPAKTH-
YECKOU IIPUTOTHOCTH

3auaqa 1. 3aBHCUMOCTB IyTu OT BpPEMCHU IIpU HpHMOHHHCﬁHOM ABMKCHUHN TOYKH 3a4aC€TCA YPABHCHUCM

3 2
S = ét +2t° -3, e S — nyts B M, a t — Bpems B ¢. BblunciuTte ee CKOPOCTh M YCKOPEHHE B MOMEHT

Bpemenn [ =4C.

3aganue 2. CocTaBbTe AITOPUTM PELICHHUS JINHEMHOTO OJHOPOAHOTO AU (depeHIHaTbHOr0 ypaBHEeHUs ¢ Mo-
CTOSIHHBIMH K03 puiimenramu.

3aganne 3. Ilogrorosere 0TBETHI Ha Bonpockl K /I3 Ne 8: UTO 3HAYUT OLIEHUTH T€HEPATBHBIE TAPAMETPHI 10
BbIOOpKE? ChopMynupyHTe OnpeneieHne ToYeuHon omeHku. OnpeenTe CMEIICHHbIE U HECMEICHHbIE, d(¢-
(bexTrBHBIC 1 HEIPPEKTHBHBIC, COCTOSATENLHBIE U HECOCTOSITENBHBIC OIICHKN TeHepalbHbIX mnapameTpoB. [Ipo-
WITIOCTPUPYHTE ONpeAeICHUS TEOMETPUYECKU. 3aUIINTE pacyeTHbIE (POPMYIIBI JUI CIPYNITUPOBAHHBIX U HE-

CTPYIITMPOBAHHBIX JAHHBIX: BEIOOPOYHOrO cpepHero X (yKaKuTe ero BEPOATHOCTHBIN CMBICI); BHIOOPOYHOM
mucniepeuu Dp. Kak oneHnTh MatemMaTnieckoe OXKuJaHue 1o BEIOOpOYHOH cpenneit? OueHure AUCIEPCHIO 10
ucnpasiIeHHON nucnepcuu. KakuMHy sBISIFOTCSI TOUEUHBIE OLIEHKH MaT€MaTH4eCKOTr0 0>KMJIaHUsl, TUCTIEPCUH U




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
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KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
MOJYYEHHBIX Ppe3yJbTa- | CPEIHEr0 KBAJAPATUYHOTO OTKIOHEHHUS: CMEUICHHBIMU WM HET, ((GEKTUBHBIMUA WIH HEd(PPEKTUBHBIMH, CO-
TOB CTOSITEIILHBIMH WJIM HECOCTOATEIILHBIMU?
3anaua 4. J[ns u3y4eHus! KONMYECTBEHHOTO MpU3Haka X U3 reHepalbHON COBOKYITHOCTH M3BIICUEHA BEIOOpKa
Xiy o X, o0bema N, uMeromas TaHHOE CTATHCTUYECKOE paCIpeIe/ICHuUE.
1). ITocTpoiiTe MOJUTOH YacToT.
2). IocTpoiiTe SMIUpUIECKYI0 (DYHKITUIO PACIIpPEIEICHUSI.
3). IlocTpoiiTe rUCTOrpaMMy OTHOCHTEIHHBIX YacTOT.
4). Haiinure BBIOOpOYHOE cpenHee X , BEIOOpouHyH0 aucrepcnio D, BEIOOpoUYHOE cpenHee KBagpaTH-
4eCKOe OTKIOHEHHE O, HCIPABICHHYIO JUCIEPCUIO S > u HCHPABICHHOE CpeAHEee KBaAPaTHIECKOEe OTKIOHE-
HHE S.
5). Ilpn naHHOM ypOBHE 3HAUMMOCTH O IPOBEphTE MO Kpureputo IlupcoHa rumoresy o HOpMaIbHOM
pacnpeneneHH reHepalbHON COBOKYITHOCTH.
6). B ciny4yae npuHATHS TMIIOTE3bl O HOPMAJILHOM pacIipelelieHNH HalanTe JOBEpUTEIbHbIE HHTEPBAJIbI
U MaTEeMaTHYECKOTO OXHMIAHUA W CPEJHEro KBaJpaTHMYECKOro OTKIOHEHUS G IPH JaHHOM YpOBHE Ha-
nexnoctn Y =1— ot . (Hpunsts oo = 0,01).
X, 9 1 1 2 2 2 3 3
3 7 1 5 9 3 7
n, 5 1 1 2 2 1 1 7
0 9 3 ) 9 2
3HaTh OCHOBHBIE OTIpE/IEICHUS .
W TIOHATHA MEXAHHKIL, IMepeyeHb TeopeTHYECKUX BOMPOCOB K IK3aMeHY:
MOJICKYJISIPHOH  QU3UKH |1, MexaHHIECKOE ABIKCHHE. CxopocTts. Yckopenne. HopManapHOE U TaHTeHIMATEHOE YeKopeHus. [Ipsmomnu-
u TCpMOIMHAMUKY, HEHHOE paBHOMEPHOE U PaBHOYCKOPEHHOE IBUKEHUSI.
SJICKTPOAMHAMUKY,  OT- |2 BpamarenbHOE JBIDKCHHE a0COMIOTHO TBEPAOro Tea. KinHeMaTHyeckue XapaKTepUCTUKH BPAIATeIbHOTO DusiKa

TUKHA, aTOMHON U sJep-
HOW (U3UKHY;
OCHOBHBIE
(m3nyecKkux 3agad

THIIbI

JIBUKECHMSL.
3. CBsi3b MEXKly KHHEMATHYECKMMH XapaKTEPUCTHKAMHE TIOCTYATEIbHOTO U BPAIATELHOTO JIBUKCHHIA.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE BMKEHHS MO0 OKPYKHOCTH.
4. TlepBsiii, BTOpoii 1 TpeTuii 3akonbl HetoToHa. Crita 1 Macca. MexaHWYeCKHi PHHIIUIT OTHOCHUTEIBHOCTH.
5. Mexanuueckast sHeprusi. Pabora. Kunetnyeckas U NOTEHIMAIbHAS SHEPTHSL.
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6. 3aKOHEI COXpaHCHHA UMITYJIbCa U MEXaHHYECKOM OHCPrun B MCXaHUKE. 3aKOHEI COXpaHC-HUA MPU yIIpyroMm u

HEYIpPYyroM yaape.

7. Moment cuisl. Moment unepuuu. Teopema Illtelinepa u ee IpUMEHEHHE.
8. OcHOBHOE ypaBHEHHE JUHAMHUKH BPALIATEILHOTO ABKEHHS. 3aKOH COXPAHEHUS MOMEH-TA UMITYJIbCa.
9. Kunernueckast SHEPIUs BpaIATEILHOTO IBHKEHMs. PaboTa Ipy BpaIiaTebHOM JIBIKE-HUH.

10.

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.

Maremarnyeckuii u puzndeckuii MastHukH JnddepeHnmanbHoe ypaBHEHHE He3aTyXa-IonX KoueOaHuii.
DOHeprust rapMOHHYECKHUX KOJIeOaHuH.

YpaBHEeHHE 3aTyXalONMX KoleOannid. XapaKTepUCTUKU 3aTyXalonX KoleOaHnil. Bel-Hy X 1eHHbIE
konebanus. Pe3onanc.

CroxeHune B3aMMHO-TIEPIICHANKYIAPHBIX Konebanuii. durypsr Jluccaxy.

Crnoxxenue koneOaHU OAHOTO HAMpaBiIeHUs. bueHms.

Ilonepeunsie ¥ MPOAONbHBIE BOIHBL. Y paBHEHUE TIOCKOW BOJIHBEL. BonHoBoe ypaBHeHHe. CTosiune BOJIHBI.
Wneanshslii ra3. Ilapamerprl cocTostHus. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH Ta-
30B.

Pacnipenenenne Mosiekyn ra3a mo ckopoctam (pacupenenenne Makcsema, ['aycca). Pac-ipenenenue
Boapimana.

Crenenn cBo00/IbI MOJIEKYI1. PactipenieieHrie s3Heprum 1o cTeneHsM cBo0oIbl. BHyTpeHHsIs1 sHEprHst
WJIEAIBHOTO rasa.

N3omporiecchl B ra3ax (M30XOPHBINA, U300apHbIH, H30TepMuuecKuil). Pabota, coBepuiaemas ra3om npu pas-
JIMYHBIX U30TPOIIeccax.

IlepBoe Hauan0 TEPMOJIMHAMHKH, €T0 IPUMEHEHHE K Pa3IMYHBIM H30ITPOIIeccaM.

AnunabaTHBIN M IOTUTPOIHBIHN Mponiecchl. PaboTta npu annabatHOM mpornecce. TennoeM-KocTh ra3os.
Kpyrossie, oOpatumble 1 HeoOpaTHMBbIe Tpoliecchl. [IpuHIMI 1eHCTBUS TETUIOBOW M XO-JIOUIILHON Ma-
mvH. ukn Kapuo u ero KIT/I.

Outponusi. CTaTUCTUYECKUN M TEPMOJMHAMUYECKHI CMBICITBI SHTPOHH. BTopoe Havano TepMOANHAMUKH.
PeanbHble ra3el. YpaBHenue Ban-aep-Baanbca.

M3otepmsl peanbHoOro raza. Kpurnueckue napamerpsl. Kputndeckoe coctossue.

BuyTtpennsist sHeprus peaibHOro raza. Iddext Ixoyns-Tomcona. CxxrmkeHrne ra3oB. JH-TaIbITHUSL.
Kunkxoctu. IloBepxHOCTHOE HaTsHKEHME )kUAKOcTed. CMadnBaHueE U He cMadnBaHue. KanwuisipHele
SIBIICHUSI.

SBnenns nepeHoca: qudQys3usi, TEmIONpPOBOHOCTh, BHyTpeHHEe TpeHue. CBsi3b K03 OU-TIUEHTOB
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28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.

47.
48.

49.
50.
51.

nepeHoca.

TBepasie Tena. Kpucrannudeckas pemeTka TBEpAbIX Tesl. BUpl cBA3el B KpUcTaIax.

DneKTpuUYecKuil 3aps, cBoiCcTBa 3apsana. 3akoH KyioHa. DneKTprdecKuii 3aps] MPOTKEHHBIX TEIL.
OnekTpocTarnyeckoe nojue. HanpsskeHHOCTh, CUIIOBbIE TMHUM, IPUHIUI CYTIEPIIO3UIIMU JIEKTPOCTaTHIE-
CKUX ITOJIEH.

DIEKTPUYECKUN JUIOIb U €ro noJjie. J{Umnonb B 3J€KTPUUECKOM MOJIE.

Teopema ["aycca ams aeKTpocTaTHUECKUX TIOJIEH B BaKyyMe U ee TpUMeHeHue (1oje 0ECKOHEYHOTo Mpsi-
MOJIMHEHHOTO MIPOBOIHUKA U IIUJIMH/PA, OECKOHEUHOH 3apsKeHHON TNIOCKOCTH | ABYX NapaljieIbHBIX
TUIOCKOCTEH, chephl)

IupKymamys BEKTOpa HAMPSYKEHHOCTH 3IEKTPOCTATUIECKOrO MOJIS.

Ilotenuuan anekTpocTaTHuecKoro moss. CBsi3p HANPSHKEHHOCTH U MOTEHIIHMAJA AIEKTPOCTaTUIECKOI 0 0-
T

DIIEKTPUYECKOE MOJIE B BellecTBE. JJurnekTpuku. BeKTop 31eKTpHiecKoro CMEIEHusI.

Teopema ["aycca miid 3€KTPOCTaTUUECKUX TOJIEW B IUDJIEKTPUKAX.

VYcnoBre Ha rpaHulle pa3/esia MeTAUT-ANAIEKTPUK U AUIIEKTPUK-IUIEKTPUK.

OnekTpuueckas eMkocTb. KonneHcaropsl. CoeiMHEHNE KOHIEHCATOPOB.

OHeprus 3IEKTPUUECKOTO MOJIS.

IToCTOSIHHBIIN MIEKTPUUECKUNA TOK U €TI0 XaPAKTEPUCTUKU. Y paBHEHUE HEPA3PBIBHOCTH.

Croponnue cunsl. J./1.C.

3akoH OMa 7151 OJHOPOAHOTO M HEOJAHOPOJHOIO Yy4acTKOB Iieny. ConpoTHBIEHNE TPOBOJAHUKOB. 3aKOH
Jxoyns-Jlenua.

[MpaBuna Kupxroda amns pa3BeTBISHHBIX HETNEH U UX PUMEHEHHE.

Teopus [pyzae anekTponpoBOAHOCTH METAJIOB.

MarsauTHOE TI0JIE U €T0 XapaKTePUCTHUKH.

3akon buo-Casapa-Jlamiaca. IIpuHIIUAT Cynepio3niin MarHUTHBIX ToJIei. HanmpsokeHHOCTh MarHUTHOTO
OJIS.

3akoH Amnepa. BzanmonelicTBie IByX napaieNbHBIX IPOBOJIHUKOB C TOKOM.

MarauTtHOe 1oJie IBIXKYIIErocs 3apaaa. [BrmKymmecs JeKTpHIecKUe 3apa/Isl B MAarHuTHOM Tofie. Crna
Jlopenna. D¢ ekt Xomna.

3aKOH MOJIHOrO ToKa. MarHuTHOE MoJie COJIEHOW1a U TOPOH/IA.

IToToK BEKTOpa HHIYKLIMK MarHUTHOrO noiist. TeopeMa ['aycca 11 MarHUTHBIX TOJIEH.

PaboTa o nepemMeriennto NpoBOIHUKA C TOKOM B MarHUTHOM TIOJIE.
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52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.

78.

OnexkTpoMarHuTHas HHAYKUUS. OObITH Qapanes.

NupyxtuBHOCTh. CaMouHayKIMs. B3anMHas naayKuus.

TpancdopmaTopbl. DHEPTHS MarHUTHOTO TIOJS.

Onexrpuueckue konedanus. [lepeMeHHBIN 2TEKTPHUUECKHIA TOK.

Teopusa Makcsema 4Jis 3J1€KTPOMarHUTHOTO T1OJISL.

JIBolicTBEHHas MpUpoOJa CBeTa. 3aKOH OTPaKEHUSI U MPEIOMJIICHUS CBETA.

Wntepdepenius ceera U yCIoBHe ee nposiBieHus. Meronsl Habmoaenus narepdepenun. Pacyer kaptu-
HBI UHTEP(EPEHIINH OT ABYX UCTOUHUKOB CBETA.

Wntepdepeniius B TOHKUX IUIeHKaX. 11010Chl paBHOTO HAKJIOHA U PaBHOMN IIUPUHBIL.

[Mpuanun [otirenca-Openens. Audpakius ceeta. Meroxa 300 Openerns.

[psimonuHeliHOE pacnpocTpaneHue ceera. J(udpakius Ha KPyriioM OTBEPCTHH U JTUCKE.

Hudpaxnus OpayHrodepa Ha menn u AUQPaKIIMOHHON pelIeTKe.

IIpocTpancTBenHas pemrerka. Paccesnne ceeta. @opmyna Bynbda-bperros.

BonHOBEIE U1 KOPIYCKYISIpHBIE CBOICTBA cBeTa. JlaBleHue, UMITYIbC, Macca (poToHa. CBsI3b DHEPTHH U M-
MyJIbCa PENSITUBUCTCKOM YaCTHIIBI.

I'umotesa Ilnanka. M3myuenne AUT. 3akon Credana-bonpimana. 3akoH cMerienrs BuHa.

®dotordpdext. Buabl horoaddexra u Teopus BHemHero Gpotordpdexra. PenstuBuctckuii hporoddhdexT.

O dext Komnrona. TopMo3HOE peHTI€HOBCKOE U3ITyUEHHE.

Jmuna Bomaer lebpoitns. [puanun veonpenenennocteii [ eiizenbepra.

y-byHKIMS U ee cBolicTBa. Y paBHenue llIpenunrepa (BpeMeHHOE U CcTallMOHapHOE). J[BrKeHHEe CBOOOIHOM
YaCTHIIBI.

UacTuiia B MOTEHIIMATBHOM siMe (OECKOHEYHOMN M KOHEUHO).

KBaHTOBBIN TapMOHUYECKHUH OCIIMILISATOP. TyHHENIBHBIA 3 (eKT.

Mopnens crpoenus aroma Tomcona. Omnbit Pesepdopaa. Moaens atoma Pesepdopna u ee TpyAHOCTH.
[ocrynatel bopa. Paguycsl 6opoBckux opout u sHeprust aroma. Onbit @panka u 'epiia.

Wsnyuenune aroma Bogopona. @opmyna banemepa. CriekTpalibHbIE CEPUN.

CronrHo# ¥ XapaKTepUCTUYECKUI PEHTTEHOBCKHE CIIEKTPHI. 3aK0oH Mo3JH.

ATOM BOJIOpPO/Ia B KBAaHTOBOHW (u3rke. KBaHTOBbIC UnCIa.

OpOuTanbHbI U COOCTBEHHBI MOMEHTBI UMITYJIbCA JIEKTPOHA. | MPOMarHuTHOE COOTHOIIEHHE. MarHeToH
Bbopa.

DJeKTpOHHBIE CJI0U U 000104KH. [ IpUHIMIBI HOCTpOEHHSs IepruoguecKor Tabnuibl MeHeneena.
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79. ®opMupoBaHKE SHEPreTHIYECKUX 30H B TBEpAOM Tesie. CTpOeHHe MPOBOJAHKUKOB, TIOIYIIPOBOJAHUKOB U M-
JIEKTPUKOB C TOYKH 3pEHHSI 30HHOU TEOPHH.
80. ITpoBOANMOCTH COOCTBEHHBIX M IIPUMECHBIX MOJIYIIPOBOIHUKOB.
81. Pacnpenenenns ®epmu-upaka, boze-Diinmreiina, Makcsema-bonbimMana. JHeprus OepMu.
82. slpnenusi Ha TpaHWIlE IBYX MOJYHPOBOJHUKOB PAa3HOTO THIIA MPOBOAMMOCTH. [IpHHIMII AEHCTBUS U
Ha3zHa4YeHHE AMO/A U TPUOJA.
83. CocTas u xapakTepuCTHKU ATOMHOTO sijipa. SIaepHblie cuiibl. Moieu cTpoeH st AaTOMHBIX SIIEP.
84. Dueprus cs3u sapa. YaenbHas SHeprus cBsa3u. JleeKT Macchl.
85. EcrecTBeHHas M MCKYCCTBEHHAS PaJIMOAKTHBHOCTH. XapakTepUCTUKA o-, [-, y-uziaydeHuit. Ddderr
Méccbayapa.
86. Knaccupurkanus saepHsix peakiuid. CocraBHoe sapo. DPQPEKTHBHOE cedeHHe. XapakTepHOE sAIepHOe
BpeMmsl.
87. Peakumu nenenns sapa. Llenubie sueprsie peakiuu. TepMosiIepHbIE peakiuy. S epHbIe PeaKTOpbI.
88. Kiaccudukarms snemenrapusix yactuil. KocMudeckue jydu.
YMeTh 00CyX)/1aTh cnocoOsl | ITpumepnsle npakmuueckue 3a0anus 01 IK3AMeHA:
S eKTHBHOTO pemerus |1 Touka aBwxkercs B IIockocth XO0Y mo 3akoHy: X=-2t;y= At{—t . HaiiTu ypaBHEHHE TPAacKTOPHH
¢duznueckux 3aaad; . -
pacriosHaBath  Sbdek- y = f(x) u n300pa3uth ee rpaduuecku; BEKTOp CKOpocTH V M ycKopeHHs d B 3aBHCUMOCTHU OT BPEMEHU;
THBHOE€ DPCIICHHUE OT HE- MOMEHT BPEMEHH 1y, B KOTOPBIl BEKTOP YCKOpEHHS a cocTaBiser yron m/4 ¢ BEKTOpOM CKOpOCTI/I\7 .
dbpexturoro 2. OmnpenenuTh HETOYHOCTD B ONPEIEICHUH KOOPAUHATHI AX 3JIEKTPOHA, IBUKYILETOCS B ATOME BOIOPO/a CO
CKOPOCTBIO — €CJIN JONyCKaeMasi HETOYHOCTh  cocTaBiseT 10% oT e€ BenmnunHbl. YKa3ars,
IIPUMEHUMO JIM TOHATHE TPAEKTOpPUM B JaHHOM ciydae. IlocrosHnas Ilnanka: ,
, Macca 3JIeKTpoHa .
3. Ha moBepxHOCTh MeTa/Ia MaJaeT MOHOXPOMATHYECKHH CBET C JUIMHOW BOJHBI . Kpacnas
rpanuna Gorodddexra . Haiitn 3HaueHue 3ajepxuBarolieil pa3HOCTU NOTEHIHAIOB  , KO-
TOPYIO HYXHO TPHIOXUTH K (DOTO3/IEeMEeHTy, 4ToObl mpekpaTuth (otorok. Iloctosnnas Ilmanka
, CKOPOCTb CBETA B BaKyyMe —, MOAYJb 3apsija IEKTPOHA
4. Marematinueckuii MassTHHK JUIMHON 0,9 M OTKJIOHWIM Ha 5 CM M OTITyCTHIIH, IIOCJIE€ YEr0 OH Hayall COBEp-

HIaTh 3aTyxaroume konedanus. Uepes 5 MoNHBIX KoJe0aHUH aMIIUTYy1a yMEHbIIMIAch B 2 paza. Hamucare
YpaBHEHUE JIBHKEHUSI 9TOTO MasITHUKA, €CIM OHM COBEPUIAIOTCS 10 3aKOHY CHHYCA.
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10.

Ha Baronetky maccoit 800 Kr, KaTsIIyrocs 10 TOPU30HTAIBHOMY MyTH CO CKOpPOCThIO 0,2 M/C, HachIma n
cBepxy 200 kr mebHs. Ha ckoibpKko py ’TOM YMEHBIIHIACh CKOPOCTh BATOHETKH?

VMIynbC p pesITUBUCTCKOM 4acTHUIIBI paBeH MoC (Mp-Macca mokost). Onpenenure CKOPOCTh YacTHIBI V B
JIOJISIX CKOPOCTH CBETA M OTHOIIICHHE MACChI ABMKYIIEHCS YaCTHIIBI K €€ Macce moKost m/m.

Ilo mpoBonOYHOM paMKe MMeEroIelH (opMy MPABIIIBHOTO IIECTHYTOJIbHUKA, HIAST TOK cuioi 1=2 A. Ilpu
3TOM B IIEHTPE PaMKH 00pa3yeTcsi MATHUTHOE TI0JIe C HaIpsbKeHHOCThIo 33 A/M. HaliTu mivHy TpoBOJIOKH,
U3 KOTOPOH clielaHa paMKa.

B marnutHOe mone, uHaykuus kotoporo B = 0,05 T, moMenieHa 3aMKHyTasi HAKOPOTKO KaTyllKa, CO-
crosmasi 3 N = 200 ButkoB npoponoku. ConpoTuBieHue katymkd R = 40 Ow, miomans mornepeaHoro
ceuenns S=12cm®. Karymika momelneHa Tak, 4to ee och cocrasser yron o = 60° ¢ HanpaBieHHeM MarHHUT-
Horo noist. Onpenenute 3apsi, NPOIISALINH O KAaTyIIKe IPY HCYE3HOBEHUH MarHUTHOT'O TIOJISL.

OJEeKTPOH, YCKOPEHHBIM pa3HOCTHIO MOTEHLMANIOB IONAaJaeT B OAHOPOIHOE MAarHUTHOE I0JIE€ C MHIYKIHEH
9 MTn u nBwXeTCsA MO BUHTOBOM JHHHUM ¢ paauycoMm 0,9 cM u marom 7,8 cM. OmpeaenuTh yCKOPSIOIIYIO
PasHOCTh MOTEHIMAIOB IEKTPHYECKOTO MOJIS.

B pesynbraTe HarpeBaHusl YEpHOrO Teja IJIMHA BOJHBI, COOTBET CTBYIOIIAS MAaKCHUMYMYy 3HEPTHH
TEIUIOBOTO M3ITyueHUs, yMeHbIImIack ot 2,7MkM 110 0,9 mxm. Ompenenure, BO CKOJIBKO pa3 yBETHYMIIACH
SHEpreTHyecKas CBETUMOCTh Tesa. Kakoil Oblia M Kakoil cTajia MOLIHOCTh M3JIyYEHHs, €CIIM W3Iydaromias
IOBEPXHOCTH Tena paBHa 20cM>?

Bnaners

HaBbIKAMHU U MCTOIH-
KamMu 0000IIeHus pe-
3yJITATOB  PEIICHUS,
IKCIIEPUMEHTATBHOM
JEATENHLHOCTH;
crocobaMu  OLICHUBA-
HUA 3HAYNMOCTHU 158
MPAaKTUYECKOW  TIPH-
TOAHOCTH  TIOJy4YEH-
HBIX PE3YJbTAaTOB;

npodeccHoHaTbEHBIM

Bnaodenue nasvikamu eblnonneHus 1a60pamopHvix pabom

3adanua K nabopamopnvim pabomam:
Jlabopamopnas paboma Nel

1

3aMKHyTBIe CHUCTECMBI. KOHCGpBaTI/IBHLIe 1 JUCCHUIIATUBHBIC CHUJIBI (OHpC}ICJ’ICHI/Ie n HpI/IMCpBI). Coot-

BE€TCTBUEC 3aKOHOB COXpaHCHI/Iﬁ U CUMMCTPHUHU IIPOCTPAHCTBA U BPCMCHHU.

2

Kunernueckas OHEPrus. HOTCHHI/IaHBHaH OHEPrusd pasjinuIHbIX CUCTEM. 3Hak HOTeHHHaHLHOﬁ OHEPruu.

Tlonnas mexaHuueckas OHEPrust CUCTCMBI.

3 3aKkOH COXpaHEHMs MOJHOM MEXaHWYECKOW 3HEPruu CUCTEMBI. ['paHMIBI MPUMEHUMOCTH 3aKOHA H
MIPUMEDPBL.

4 3aK0H COXpaHEHUS UMITYJIbCca CUCTEMBI. | paHUIIBI TPUMEHUMOCTH 3aKOHA U TIPUMEPBI.

5 3aKOH COXPAHEHUsI MOMEHTA UMITYJIbCa CUCTEMBI. ' paHuIIbl IPUMEHUMOCTH U IPUMEPHI.

6 3aKkOoHBI COXpaHEHHS TpU aOCOJIOTHO YIPYIOM M HEYNpyroM yzaapax. lleHTpanpHbIE 1M He-
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SI3BIKOM  TIPEIMETHOMN
00J1aCcTH 3HAHUS

LIEHTPAIbHBIN yIaphlL.
7 Pabota (monoxwurenbHasi, oTpunarenbHas, Hynesas). Momuocts. KITJ[. Beruucnenune paboTsl pa3nny-
HBIX CHIL

Jlaboparopnas padora Ne4

1 OcHOBHbIE NOHATHSI AUHAMUKH ITOCTYNATEILHOTO BIXKEHHS (Macca, cuila, UMIyNbe). YeTblpe OCHOB-
HBIX BUJa B3auMoaencTBui. CriennaibHbIe BUIBI CHJL.

2 3axoH cnoxxkeHus ckopoctei. [lepserit 3akon Hetotona. [Ipumepst MCO u HUCO.

3 Bropoii 3akon Hetotona. UmniynscHast popma 3ammcu 3axona. [lpuHIMD cyneprno3ummy.

4 Tpetuii 3akoH Herorona. Llentp macc cuctembl. CKOPOCTH LIEHTPa MacC CUCTEMBI. VIMITyIbC CUCTEMBI.
5 MoOMEHT MHEepPIMM CHCTEMBI M.T. U TBEPAOro Tena. BelyucieHHe MOMEHTa WHEPLUHU IMPOCTHIX Tell
(xombI10, MUICK, MTHHAP. Ha BEIOOD)

6 MOoOMEHT CHIIBI, MOMEHT UMITYJIbCA TEJIa OTHOCUTEIBHO TOUKH.

7 OCHOBHOI1 3aKOH TUHAMUKH BpaIlaTeIbHOTO IBUKEHHUS.

8 Teopema LlTeitHepa u ee mpruMeHEHHE.

JlaboparopHas padora Ne5, Ne7

1 KonebarensHoe nBmxenue. ['apmonnueckue U aHrapMoHnueckue konedanusi. OCHOBHBIEC XapaKTepu-
CTHKH (aMIUTMTYJa, IEPUOJ, 4acToTa, (a3a). Buabl MassTHUKOB.

2 CBoOoHbIe He3aTyxaromue kojaedanus. JluddepenimansHoe ypaBHEHHE U €ro pPelIeHUe i MaTeMa-
THUYECKOTO, PU3NUECKOTO ¥ MPY>KUHHOTO MasSTHUKOB.

3 3aryxaromue KojueOaHWs, WX YpaBHEHHME M XapaKTepUCTHKU (KO3()UIMEHT 3aTyxaHus, Jio-
rapupMHUYECKHIA IEKPEMEHT, BpeMsl peJIakCallii, 4acToTa, JOOPOTHOCTS).

4 BrinyxeHHble KoJeOaHus. AMIUTUTY/Aa B (a3a BBHIHYKICHHBIX KoyiebaHuil. Pe3anaHc, ycioBue ero
BO3HMKHOBEHHUS U XapakTepucTtuku. [Ipumenenue.

5 CKopocTb, yCKOpeHHe, 3Heprus KonebaTenbHOH cucTteMbl. [IpeBpaimieHne SHeprud MNpH KO-
ne0aTebHOM ABHKEHHH.

6 CroxeHue B3aMMHO-TIEPICHAUKYIIAPHBIX Kosebanuil. @urypsl Jluccaxy. Crnoxxenue kone-0aHuil of-
HOT'O HarpasiieHus. buenus.

7 Ynupyrue BosHBL YpaBHEHHUE Oeryiie u crosaeld BoH. OCHOBHBIE TapaMETPhI BOJIHBI.

JlaGoparopnast pabora Nell
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1 Mukpo- 1 MakKpOCHCTEMBI U UX TTapaMeTpBbI.

2 Oynknus pacnpeneneHuss Makcemna. HambOosee BeposiTHasi, cpelHssl KBaIpaTHUecKas, CpemHss
apru(pMeTHYeCcKas CKOPOCTH U UX BBIUUCIICHHE.

Oyuknus pacnpenencnus ['aycca. bapomerpuyeckas Gpopmyna.

Ocnosnele nonoxennss MKT. BeiBon ocHoBHoro ypaBaeHust MKT.

Ypasuenne MenneneeBa-Knaneiipona. M3omporieccs B ra3ax, ux ypaBHeHHS U TpapUKH.

Crenenu cBoOobl. 3aKOH PacHpEAEICHUS SHEPTHU IO CTEIICHAM CBOOOBI.

o Ol bhWw

Jlaboparopnas padorta Nel2, Nel4, Nel5

1 [IepBoe HavaI0 TEPMOAMHAMUKH U €r0 IPUMEHEHHE K H30IpPOoIIeccaM.

2 PaGora B TepMoanHamuike. Berarciaenne paboThl py pa3IMyHBIX U3oIponeccax. L{ukibl.

3 TemnoemkocTh BemectBa. [lonutponHelid mponecc. CBA3b NOJUTPONHOIO Ipolecca €  HU30-
TEPMUYECKUM, U30XOPHBIM, H300apHBIM U aAHa0aTHBIM IIPOLIECCAMH.

4 OHTpOMus, €e CTATUCTUYECKUN U TePMOIUHAMUYECKUI cMbICBL. BTopoe Havyano TepMoan-HaMHUKH.

5 Peanpnble ra3el. M3oTepMbl peanbHbIX Ta3oB. Kputnueckue napametpsl. TpoiiHas Touka. BHyTpeHHssa
3HEprus peansHoro rasa. dddexr Jxoymnsa-Tomcona.

6 [ToBepxHocTHOE HaTspKeHue. CmauuBanue. Kanumsprsle sienus. Jlasnenne Jlamnaca.

7 SAsnenus nepenoca. Koaddunuents! auddysnn, BI3KOCTH, TETIONPOBOJHOCTH U UX CBSI3b.

Jlaboparophas padota No2 1

1 DIeKTPOCTaTHUECKOE TT0JIe. DIeKTpuaeckuii 3apsia. 3akod Kymona.
2 HanpspkeHHOCTB 3NeKTpocTaTndeckoro moist. [IpuHImn cynepro3unuy.
3 ITorok BekTopa . Teopema I'aycca.

4 [ToTeHManbHOCTH 3IEKTPOCTATUIECKOTO MO TeopemMa 0 IMPKYJIALUY.
5 CBsi3p MKy HANPSHKEHHOCTHIO M MOTSHIINAIOM.
6 I'eomeTpuyeckoe onrcanue mosys. CHIIOBbIe THHUHA. JKBUITOTEHIINATBHBIE TIOBEPXHOCTH.

Jlaboparophas pabora Ne24

1 Onexkrpudyeckuit Tok. [I1OoTHOCTH ToOKa. YpaBHEHUE HEIPEPHIBHOCTH.

2 3akon Oma anst OZHOPOJHOTO ydacTka uenu. ComnportuBiieHHue npoBoAHUKAa. CoeAUHEHUE COMPOTUB-
JIEHUH.
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3 3akon OMa a1 HeogHOpoaHOTO yuyacTKa nenu. Ctoponuue cuibl. DJ(C.
4 [IpaBuna Kupxroda.
5 OnextpoeMKocTb. KoHIeHCAaTOPHI (BUIBI, YCTPOHCTBO, COEAMHEHNE)

Jlaboparopnas padorta Ne27, 28

1 VlcTOYHMKN MarHUTHOTO TOJI. MarHuTHOE 10Jie IBMKYILIETocs 3apsija U IPOBOAHUKA C TO-KOM. 3aKOH
buo-Cagapa.

2 [ToTok ¥ HMPKyAAUS BEKTOpa MHAYKLIHMK MarHUTHOTO nosid. Teopema ['aycca u Teopema o IUPKYIIs-
LML

3 Cuna Jlopenna. JIBrkeHue 3apsyKeHHON YaCTHIIBI B MATHUTHOM II0JI€.

4 [IpoBoaHMKH ¢ TOKOM B MarHuTHOM moJje. Cuna Amriepa.

5 3akoH anekTpoMaruuTHol nHaykuuu @apazes. [Ipasuino Jlenua.

6 SBnenue camonnaykuud. MTHAYKTUBHOCTD. COJICHOUI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

8 BoznukHOBeHue aekTpudeckux konedannii. KonebareapHbINH KOHTYP.

9 Ilepemennslii anekTpudyeckuil Tok. KonneHcarop, kaTymka WHIYKTHBHOCTH, PE3UCTOP B LIENH Iepe-

MCHHOI'O TOKa. AKTI/IBHOC, PECAKTUBHOC U IMOJHOC COMMPOTUBJIICHUSA LCIIN.

10 Pe3onaHc TOKOB W HaIPsHKEHUH.
11 [IpunNIMITEI pagroniepeaayn.
12 OnekTpomarauTHoe nojue. Cucrema ypaBHeHHH MakcBena.

JlaGoparophast paGora Ne32

OneKTpoMarHuTHBIE BOJTHBI M UX mapameTpsl. [1Ikana anekTpoMarHUTHEIX BOJTH.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJH.

WnTepdepenuus ceera OT ABYX TOYSUHBIX UCTOUHUKOB.

WnTepdepenuns csera OT IIIOCKONApayIeIbHON MIIaCTHHKH.

WnTepdepennms cBeta OT MIIACTHHKY NepeMeHHo# TonmmHbl. Konpia HeioToHa.
[Ipumenenune naTepdepeHInn cBeTa.

OO, WN P

Jlaboparophas padorta Ne34
1 Ssnenvie qudpakiun. OcodeHHOCTh AUBPAKIUU CBETOBBIX BONH. Judpakius dpenens u OpayHro-

thepa.
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2 ITpunnun I'oitrenca-Openens. YIpoueH!e BBIYUCICHUN ¢ TOMOILBIO BEKTOPHOM 1UarpaM-Msl.

3 Hudpaxnus Openens Ha KpyrioM oTBepcTui. 30HbI DpeHens.

4 Hudpaxkums Opayrrodepa Ha y3KOH TPAMOIMHEHHON MeNA. Y CIOBUS MaKCHMyMa U MUHU-MyMa. 3a-
BUCHMOCTb UHTEHCHBHOCTH CBETa OT yria AU(paKiuu.

5 Hudpaxnronnas pemerka. OCHOBHBIE XapaKTEPUCTUKU AU(DPAKIIMOHHONW PEIIETKU. Y CIIOBHUS TJIABHBIX
MaKCUMyMOB 1 MUHUMYMOB H J00aBOYHBIX MUHUMYMOB.

6 Judpakums Ha TpexMepHOH perieTku. Y paBHeHne Bynbda-bperros.

Jlaboparopnas padora Ne35

ITonspuzanus ceeta. ECTECTBEHHBIN U MOJISAPU30BAHHBIN CBET.

[onsgpusanus cBeTa npu OTpakKEHUH U MpesIoMIIeHHH. 3akoH bproctepa.

JBoitHoe myuenpenomienne. CBOiCTBa OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO JTy4eH .
[omspuzaTops! (BUABI, yCTPOWCTBO, HA3HAYCHHE).

3akoH Maimoca. AHaIu3 MOJIIPU30BAHHOTO CBETA.

OnTHuecky akTUBHBIE BEIIeCTBA. BpallieHre MmiIocKOCTH NOSpU3aliY CBETA.

OO WN B

Jlaboparophas padota Ne36, Ne41, Ne42
BosiHOBBIE 1 KOPIYCKYJISIpHBIE CBOIMCTBA CBETA.
Hasnenue, uMmmysibe, Macca GhoToHa. CBA3b S3HEPTUH U UMITYJIbCA PEIATUBUCTCKON YaCTH-1IBI.
I'mnoresa [Lnanka. M3mydenane AYT.
dotoaddext. Buasl horoaddexra u Teopus BHenTHero potordderra. PenstuBuctekuii hporoddhdexr.
O dext Komnrona. TopMo3HOE PEHTI€HOBCKOE U3ITyUEHHE.
Jmmaa Bomusr Jebpoitns. [puamun veonpenenenunocrtei I 'eitzendepra.
y-QYHKIMS U ee CBOHCTBA.
VYpasuenue llpeannrepa (BpeMeHHOE U cTalMOHApHOE). [IBIKeHHe CBOOOAHOM YaCTHIIBI.
YacTtuua B NOTeHIUAILHOH siMe (O€CKOHEYHOH M KOHEUHO).

0 KBanTOBBII TapMOHHYECKUH OCTIHILIATOP. TyHHENbHBIH 3¢ (eKT.

P OO~NOOITEWNPEF

Jlaboparophas padota Nod4

1 Kak nporcxonuT ¢popMHpOBaHHE SHEPTETUUECKUX 30H B TBEPJOM Tene? XapaKTepUCTHKa KaKIoH 30-
HBIL.

2 CrtpoeHue NpoBOJHUKOB, NOIYITPOBOAHHUKOB U IUIEKTPUKOB C TOUKH 3pEHHS 30HHOM TEO-PHH.
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3 [IpoBoaMMOCTE COOCTBEHHBIX M IPUMECHBIX TONTYIPOBOIHUKOB.
4 Pacnpenenenus depmu-upaka, boze-Oitnmreiina, Makcpemia-bonsumana. Dueprust Gep-mu.
5 Bripakxenue 3aBUCMMOCTH COIPOTHBIICHUS OT TEMIIEPATYPHI A1 IPOBOJHUKOB H MOIYIPO-BOJAHUKOB.
6 SIBneHus Ha rpaHuLE pa3fena ABYX MOJIYIPOBOJHUKOB Pa3HOro TUIA MPOBOAMMOCTH. IlpuHiun nei-
CTBUS M Ha3HaYCHHE JUOJa U TPUO/A.
Jlaboparophas padora Ne51, Ne53
1 CocTaB 1 XapaKTepUCTUKU aTOMHOTO s1pa. SepHbIe CUIIBI.
2 Mogenu cTpoeHHsI aTOMHBIX sIIIED.
3 OHeprus CBA3MU sAApa. Y elibHas 3Heprus cBs3u. Jledhekt Macchl.
4 EcTecTBeHHAas M MCKYCCTBEHHAs! PaJHOAKTUBHOCTH. XapaKTepUCTUKA O-, [-, Y-u3mydeHud. DPdekr
Méccbayapa.
5 Knaccudukamus saeprbix peakiuii. CocraBHOe a1po. DpdexTrBHOE ceueHne. XapakTepHOoe SAepHOoe
BpeMmsl.
6 Peakuuu nenenus sapa. LlenHele sinepHble peakiuy. TepMosaepHble peakuuu. S nepHble peakTopsl.
7 Knaccudukanus snementapHbix yactun. KocMuueckue gy4n.
3HaTh OCHOBHBIE XMMHYECKHUE Ilepeuens meopemuueckux 60npocoe K IKIAMeHy:
TOHATHSA, TOJIOXKEHUS U 1. OcHOBBI XMMHYECKON TEPMOJMHAMUKH: CHCTEMA, TEPMOIMHAMHYECKHE MapaMeTphl CHCTEMBI, (QYHK-
3aKOHBI; LIUH COCTOSHUS cucTeMBl. [1epBblil 3aKOH TePMOINHAMUKY.
COBPCMCHHBIC ~ HallpaB- 2. DHepreTHka XUMHYECKHX IIPOIECCOB.
JICHUA P3313HTHH Hay4q- 3. Duranenud. 3akoH ['ecca U ClIEICTBUS U3 HETO.
HBIX TCOPHH, 4. DOurponus. Ypasaenue Bombimana. Bropoii v TpeTHil 3aKOHBI TEPMOJMHAMUKH.
METOJIBI TCOPETHHCCKOTO 5. Dueprus ['n66ca. HanpaieHnss XUMHYECKHX MPOIIECCOB.
1 JKCTICPUMEHTAIIbHOTO 6. Xwumuueckas kuHetuka. CKOpOCTh XUMHYECKON peakuuu. CpeiHsis U MCTUHHAS CKOPOCTH peakiuu. | X UMHUS
MCCIIe/IoBaHMs B 00ac- Kunernueckas Kpuasi.
TH XUMHHU N
7. CKOpOCTH PEaKiliu U METO/BI €€ PEryIHMPOBaHHSI.
8. BumsHue TeMiepaTypbl Ha CKOPOCTh peakiuu. [Ipasuno Baut-Todda.
9. Dmeprus akTHBaLUH. AKTHBMPOBAHHLINA KOMILIEKC. Y paBHEHUE AppeHuyca.

10. Karanu3aropbl ¥ KATAIMTAYECKHUE CUCTEMBI. | OMOT€HHBIH KaTajius.
11. Karanu3aropsl ¥ KaTAJINTHYECKHE CHCTEMBI. [ eTepOreHHBIN KaTams.
12. Xumnueckoe pagHoBecre. KoHCTaHTa XUMUYECKOTO PABHOBECHSL.
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13. Cmemenue xumuueckoro pasaosecus. [Tpuniun Jle [larense.
14. Pacteopbl. CriocoObl BeIpaXKeHHsI KOHIEHTPAIIMU PaCTBOPOB.
15. PactBopbl  snekrpoiuToB. CTeneHb W KOHCTaHTA OJICKTPOJMTHYECKON UCCOLMAINH. 3aKOH
paszbasienust OcTBaibaa.
16. JTucconmanust KUCIoT, OCHOBaHUH, COJei. AM(OTEPHBIE SIEKTPOIUTHL.
17. PactBopumocts. [Ipor3BeieHHEe paCTBOPUMOCTH. Y CIIOBHE 00pa30BaHUsI U PACTBOPEHHS OCA/IKOB.
18. JTuccoumnanus soasl. MoHHOE mpou3BeeHue Boasl. pH.
19. Tuaponus cosneit. CreneHb ¥ KOHCTAHTA THAPOJIH3A.
20. Tucnepcurie cucremsl. Knaccudukanus. JlnodunbHabie 1 110(GOOHbIE KOLUIOUIBI.
21. CrpoeHue KOJUTOHUIHBIX YaCTHII.
22. Koarysius KOJUIOUIHBIX PaCTBOPOB.
23. OKHCIUTENBHO-BOCCTAHOBHUTENBHBIE ~ CBOWCTBA  BemiecTB.  Kiraccudukamuss — OKHCIHTEIBHO-
BOCCTaHOBUTEIHHBIX PEAKITHI.
24. DeKTPOXMMHUYECKHE CUCTEMBI. 3aK0oHBI Dapaies. DIEKTPOJHbIN MOTEHIIHAIL.
25. TanpBanuueckuii neMenT Jannais Skoou.
26. DJIeKTPOXMMUYECKUE CUCTEMBIL: JJIEKTPOJIN3 PaciuiaBoB. [IpMMeHEHHE IEKTPOITH3A.
27. Dnekrtponu3. AHOAHBIA W KATOAHBIA IPOLECCHl IIPU  DJIEKTPONIU3E PacTBOPOB. IIpuMeHeHHMe
ANIEKTPOITU3A.
28. Koppo3sust. Bujisl koppozuu. Crioco6sl 3a1MThl METAIOB OT KOPPO3HH.
YmMmeTh peliaTh pacueTHbIE 3ajia- Ilpumepnivie npakmuueckue 3a0anuA 011 IKIAMEHA:

Y TOPUMEHUTEIBHO K
MaTepHrary IpOrpaMMBl;
MIPOTHO3UPOBATh  BO3-
MO>KHOCTh NPOTEKaHUs
CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IMYHbIX
XUMHYECKHUX CHCTEMAX;
coueTarb  TEOPUID U
MPaKTUKY AT PELICHUs
WH)XCHEPHBIX 3a/1a4

1. Hanmcath 311eKTpOHHBIE YpaBHEHHS JIEKTPOTHBIX MPOIIECCOB, YPaBHEHNE CYMMAapHOW TOKOOOpa3yIoIiel peak-
1n, Beraucnts DJIC ralbBAHAYECKOTO IEMEHTa, eCTH KOHIEHTPAIMH HOHOB MeTawioB pasHbl: [Al]=0,001
Moub/11, [Co*1=0,1 mous/11.
2. HarmucaTh MOHHBIC M MOJICKYJISIPHBIC YpaBHEHUs peakinii riponusa coneit: KsPOy; Na,SOy; ZnCl,.

3. 3aKOHUYUTH ypaBHEHUS PEAaKLMH, HAIIMCAB UX B MOJICKYJSIPHOH ¥ MOHHOU (opMax:
AI(OH)3 + NaOH -, K2C03 + HzSO4 -, st +KOH —.
4. B 2 11 pactBOpa ruapokcua kajbims cofepkurcs 478,8 r Ca(OH),. ITnotHocTs pactBopa 1,14 r/min. Paccunraii-
Te: ®(Ca(OH)2); Cyi; Cox; Cmy N(Ca(OH)2) m N (H0); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

chr207 + FeSO4 + HZSO4 -, KMnO, + Na2803 + H,0 —.
6. Hancatp aiieKTpOHHBIE ypaBHEHUS JICKTPOIHBIX MTPOIECCOB, YPaBHEHHE CyMMapHOH TOKOoOpa3yomei
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peakiuy, BeMUCIUTH OJIC TalbBaHUYECKOTO AJIEMEHTA, €CIU KOHIICHTpPAIlMd WOHOB METaJUIOB pPAaBHBI:
[Mn?#*1=0,01 moms/m, [Au**1=0,1 Momb/1.
7. 3aKOHYNTH YpaBHEHUS peaKkInii, HAITMCaB UX B MOJIEKYJISIPHOI 1 MOHHOM Popmax:
NH,OH + HNO; —, Zn(OH), + NaOH—, AIPO, + Na,SO4 —.

8. Hamucats ypaBHEHHS PEaKInil MHapon3a B MOJeKyasspHoM i noHHOM Bujie: Aly(SO4)z, KCI, Na;SOs.

9. Hamcatp »rieKTpOHHBIE ypaBHEHMSI SIEKTPOIHBIX IPOIIECCOB, YPaBHEHNE CYMMapHOH TOKOOOpasyromieit
peakiuy, BeaUCTUTh, OJIC TambBaHWYECKOTO JJIEMEHTa, €CIU KOHIIEHTpPAallMd WOHOB METAJUIOB pAaBHBEI:
[Zn?*1=0,01 momns/1, [Cu*]=1,0 MomB/11.

10. Cynbdar amomunamst Maccoit 36,4 r pactBopuiu B 100 T Boasl. [ImoTHOCT MOMyyeHHOTO pactBopa 1,32 r/mi.
Paccunraiite: w(Aly(S04)3); Cum; Cor; Cini N(AI(SO4)3) u N (H,0); T.

11. Hamucats 371€KTpOHHBIC YPaBHEHUS IEKTPOHBIX MPOIECCOB, YPaBHEHHUE CYMMAPHOH TOKOOOPa3YIOIeH peak-
wn, Beraucuts DJIC ranbBAHWYECKOTO dIEMEHTA, ecli KOHIEHTPALMH HOHOB METauioB paBHb: [Mn?]=0,01
mois/1, [AgT]=1,0 Moms/m.

12. 3aKOHYNUTH ypaBHEHUS PEAKIIMM, HAIUCAB UX B MOJIEKYJISIPHOM U HOHHOM BH/IE:

MnS + H2804 -, Fe(OH)3 +NaOH —, NH4C1 + KOH —.
13.  Omnpezenure TEpMOOWHAMHUYECKYIO BO3MOXKHOCTH mpoTekaHusi peakuud CaOgyy + 2 Cgy
= CaC,;  + COyy, AH; = 460 x/Ix npu cTaHAapTHBIX ycIoBHAX. Paccuuraiite TeMiiepaTypy Hadana peakii, eClIH
S(Ca0)=38 Jx/MonbK; S(C)=6 Ix/monb-K; S(CaCy)= 70 x/monwK;  S(CO)=197 Jlx/MonbK.

14. CocTaBbTe ypaBHEHHS OKHCINTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:
KMnQO, + NaNO, + H,S0O, —, Cr2(804)3 + Br, + NaOH —.
15. Onpeznenute TepMOANHAMUYECKYIO BO3MOXKHOCTB npoTekanus peakimn 2 Cl, ) + 2 H,O) =4 HCl, + O, ), AH;
= 115,6 xJ[x mpu CTaHIAPTHBIX YCIOBHMsAX. Paccumraiite Temmeparypy Hadama peakimu, ecnu S(Cly)=223
JIx/mone-K; S(H,0)=189 Jix/momn-K; S(HCI)= 187 x/momsK; S(O,)=205 Jx/Mons K.
16. Hanucath ypaBHEHHs peakiyii THIpoIi3a B MOJIeKysipHOM 1 noHHOM BHjie: CrCls, NaNOs;, K,COs.

17. CocTaBbTe ypaBHEHHSI OKHCIIUTEILHO-BOCCTAHOBUTENLHBIX PEAKIINIi:
K,Cr,0O7 + NaZSO3 + H,S0, —, KMnOy, + NaNO, + H,0O —.
18. 'omorenHas peakuust npoTekaer 1o ypasHeHuto H, o + |, ) = 2 Hl ). Hauanbhas xonuenTpanus Bogopona 2,1
MOJIB/11, noja 1,5 Moiib/1. Bo CKoJIbKO pa3 M3MEHUTCsI CKOPOCTh peakiinu, korma npopearupyer 30% Bogopoaa?
19. B 640 mn Bozp! pactBopuiin 160 r xmopuaa xkenesa (11I). InotaHocTs nomyuenHoro pacrsopa 1,032 r/mi. Pac-
cuntaiite: ®(FeCls); Cyi; C,i; Cmy N(FeCls) u N (H,0); T.
20. Onpezenute TEPMOIMHAMUYECKYO BO3MOXHOCTb MpoTekaHus peakiu CS; ) +3 Oyp= =CO, () + 2 SO, (5,
AH, = -1075 xJI)x 1pu CTaHAApTHHIX YCIOBHSX. Paccuuraiite Temrieparypy Haudama peakiwn, eciu S(CS,)=151
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JIhx/monbK; S(0,)=205 Tx/monbK; S(CO,)= 213 Jix/mons-K; S(SO,)=248 JTx/Mons K.

21. Peaxuus unet no ypasHeHuto: 2 H, o) + S, ) = 2 H,S(. HavanbHast KoHIEHTpalus BoA0poaa 2 MOJIb/JI, cepbl
1,5 monp/n. Ompenenute BO CKOIBKO pa3 M3MEHHUTCS CKOPOCTh PEaKkIMd K MOMEHTY, Koraa mpopearupyet 0,7
MOJIB/1 BoJoposia?

22. Omnpenenure TepMOIMHAMUYECKYIO BO3MOXKHOCTb MpOTeKaHus peakiuu 2 ZnS ) + 3 Oy
=22n0 () + 2 SO, (y, AH; = -890 x/Ix npu cTaHIapTHBIX ycioBusAX. Paccunraiite TeMiepaTypy Hadalla peakiuy,
ecn S(ZNnS)=58 Ix/moib-K; S(0,)=205 Ix/mons-K; S(ZnO)= 44 JTx/momsK; S(SO,)=248 JTx/Moms K.

23. HauasnpHble KOHLEHTPAIMU UCXOAHBIX BeIeCTB B peakuuu: 2 SO, iy + O,y = 2 SO; () Obltu paBHbI 1,8 Momb/11
SO, u 2,4 Monp/1 O,. Bo CkoIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIMi K MOMEHTY, Korja npopearupyet 0,8 Moib/1
S0O,?

24. B pactBope oprodochoproii kuciotsl Maccoi 1200 r u mnotHocThiO 1,153 /™M1 coneprkurcst 312 © H3PO,.
Paccuuraiite: w(H3PO,); Cy; Co; Cy N(H3PO,) 1 N (H,0); T.

Bnanets

HaBBIKAMH TPUMEHEHUS
OCHOBHBIX XMMHYECKHUX
3aKOHOB B TMpodeccro-
HaJILHOH JIE€SITEILHOCTH,
MPAKTUYECKUMHU  HaBBI-
KaMH TEOPETHYECKOTO U
AKCIIEPUMEHTATHFHOTO
HCCIIeIOBaHUs B o0Jac-
TH XUMHH

Ilpumepnivie npakmuueckue 3a0anus 014 IKIAMEHA:

1. Ana peaknun CHy ) + CO, y = 2 CO (y + 2 H, () onpenennte BO3MOXKHOE HAIIPAaBICHUE CAMOIIPOU3-
BOJIFHOTO TEUEHHS PEAKIHH TIPH CTAHJAPTHEIX YCIOBHSX M nmpu Temmeparype T =927°C, ecimu TemmoBoii 3¢-
(beKT peakiuu 10 3aJaHHOH TeMITepaTypbl HE N3MEHHUTCS. YKaXKHUTE: a) BBIJCISETCS MITU MOTJIOIASTCS SHEPTUS
B XOJIe peaKIuy; 0) MPUUMHY HAlICHHOTO H3MEHEHHUs SHTPOIH. Paccunraiite TeMeparypy Hadala peakiyu.

2. Brlpa3ure uepe3 KOHLEHTpPALMU PEareHTOB KOHCTaHTBI PaBHOBECHs cieayromux peakuui Nypy + 3
Howy = 2 NHj(y, AH = -92,2 /. YKaxkuTe HalpapIeHUE CMEIIEHNs] XMMHYECKOTI0 PaBHOBECHS 3THX PEaKIMii:
a) MpY MOHIKEHUH TEMIIEPATYPhl, €CIIH JAaBIIEHUE IMOCTOSHHO; 0) MPHU MOBBIMICHUH JaBICHUS, €CIIA TeMIiepa-
Typa TOCTOSIHHA.

3. CKOJIBKO MUWLTHIIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCJIOTHI C IIOTHOCTHIO 1,84 /My moTpedyeTcs
Just mpurotoBienus 2 1 0,25M pactBopa?

4. Kakue u3 cieayronmx cojei moasepratorcs ruaponusy: Nap,SiOz. Cu(NO;),. KBr? Cocrasbre voH-
HBIE ¥ MOJIEKYJISIPHbIE YpaBHEHHS THAPOJIN3a COOTBETCTBYIOMUX cojeil. Kakoe 3nauenne pH (< unmn> 7) ume-
0T PAcTBOPBI 3TUX COJIEH?

5. 3omb THApOKCHIAa MarHus moiydeH myteMm cvemmuBanus 0,02 1 0,01H. pactBopa MgCl, u 0,028 n
0,005 H. pactBopa NaOH. Onpenenute 3apsia 4acTHI TOIYYEHHOTO 30151 U HAMUIIUTE (OPMYIY €r0 MHULIEILIBI.

6. PaccunraiiTe 3eKTpOABIKYIIYIO CHITY U OTIPEAETINTE HAIlPaBJIEHHUE CAMOIIPOM3BOIBHOTO MTPOTEKAHUS
PEaKIMy IpU CTAaHIAPTHBIX YCIOBUSX, UCIIONB3YsI 3HAUCHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX IOTEHIINATIOB
HJ + H3PO4 — \]2 + H3PO3 + Hzo

7. llpuBeanuTte cXeMBbl 3JEKTPONHBIX MPOIECCOB M MOJEKYJSPHBIE YPAaBHEHUS PEAKIIHH, MPOTEKAIONINX
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KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
IPH DICKTPOXUMHYECKOW Koppo3uu rambBanonapsl Co/Ni: a) B kucno#t cpene; 0) Bo BiakHoM Bozayxe. Or-
penenute yObUIL MacChl aHOJa IPH KOPPO3HUHU B KUCIOH cpefie 3a 20 MUH, €CIH CKOPOCTh KOPPO3UH COCTAaBMIIA
0,01 r/u.
8. CocraBbTe 21EKTPOHHO-MOHHBIE YPABHEHHUS 3JIEKTPOIHBIX MPOLECCOB (aHOA MHEPTHBIN) U MOJEKY-
JSIPHOE YpaBHEHHE PeakldH, MPOUCXOAsIIeH Npu 3ekTponuze pactBopa CoSO, Brrumcnure dakruueckoe
KOJIMYECTBO MeTajlia, MoJydeHHOro Ha karone mpu dnektponuse Co(NOj;),, ecnu 31eKTpoin3 IpOBOANIH B
tTeueHnu 1 4. Beixon Metamia mo Toky coctaBui 85%. YKaxkuTe BO3MOXKHBIE IPUUUHBI YMEHBIIECHHUS BBIXOAA
MeTaJlja 10 CPaBHEHMIO C PACYETHBIM.
3HaTh OCHOBHBIE OIPEJIEIICHUS CrucoK BOIIPOCOB /IS IPOBEACHUS UTOTOBOM aTTECTalluK (3K3aMEHa) MO JUCLUTLTIHHE
n moHATHS  0a3oBbIX | 1. Buasl TommBa u ux cocras. Y CIOBHOE TOILTUBO.
3HaHUU B oOnacTH ecte- | 2. OCHOBHBIE XapaKTEPUCTUKU TOILIMBA.
CTBEHHOHAYYHBIX  JHuC- | 3. YcTpoHcTBa IS CKUTAHUS TOIUIMBA.
LUIUTHH; 4. ConepxaHue 1 OCIEeI0BaTEIbHOCTh PACYETOB TOPEHUs TOIUINBA.
(hyHIaMeHTaIbHbIe 5. HarpeB myroBoii n mazMeHHbId. Haznadenue, odmactu 3¢ (eKTHBHOTO TPHUMEHEHUSI.
OCHOBBI 6. Harpes nnnykunonnsiii. Haznauenwue, oo6nactu 3 ek THBHOTO NMpUMEHEeHHUs
€CTECTBEHHOHAYYHBIX 7. HarpeB a1eKTpOCOTPOTHBICHHEM M 3JIEKTPOHHOIYy4eBoi. Ha3zHaueHnue, obmact 3)eKTHBHOTO MTpUMEHe-
JUCLUIUIMH, OCHOBHBIC | HUS
METO/IBI pewenus | 8. OCHOBHbIE 3aKOHOMEPHOCTH MEXAHHUKH MIEYHBIX I'a30B.
TUTIOBBIX ~ 3afad 10 | 9. CBOOOAHBIE M YACTUYHO OTPAaHWYECHHBIE CTPYHHBIE TEUSHHUS.
n3BeCTHBIM anroput™MaM | 10. OrpanndeHHble cTpyiHbIE TeueHUs. THKEKTOP U 2KEKTOP. Meramnypruueckas
U [paBuiam; 11. Bunpl ABM>KEHHSI Ta30B B [eYax. TEIUIOTEXHUKA

OCHOBHBIE  3aKOHOMeEp-
HOCTH TMPOIIECCOB Mac-
comnepeHoca INPHMEHHU-
TEJNBHO K TEXHOJOTruYe-
CKUM TIpolieccam,  ar-
perataM u o0opyaoBa-
HUIO TiepepaboTku (0060-
TameHusl) MHUHEPaJIbHO-
IO CBHIPbsi, IPOU3BOCTBA
00pabOTKM 4YepHBIX U
IBETHBIX METAJIJIOB

12. TloTepu 3Heprun npy ABUKEHUH Ta30B.
13. Koo purmeHT TEIIIONpoBOIHOCTH cTalieil U (aKTOphI, BIUSIONINE HA HETO.
14. BnusiHue yCclIOBUM OXJIQXKICHHSI METAJUIa Ha €ro CBOMCTBA.
15. OCHOBBI TEOPHH [TOO0US U MOJCIINPOBAHUS TEINIOTEXHUYCCKUX
Y TeTUTOIHEPTETHUECKUX MPOIECCOB U 000PYIOBAHMSI.
16. Haznauenue u knaccuukanysi METaJUIyprUYeCKUX Meyeil.
17. Haznauenue u obmiasi cxema MpOMBIIIJICHHON TIeYH.
18. Ucnonb30BaHue BTOPUIHBIX SHEPrOpecypcoB. THUITHI TEINIOOOMEHHUKOB, UX HA3HAUCHHE W CPaBHHTEIIb-
Hasl OLIEHKA.
19. Ouncrka JLIMOBBIX T'a30B.
20. OCHOBBI TEXHOJIOTHY HarpeBa MeTaya. TUIoBbIe pe)KMMbI HarpeBa
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21
22
23
24
25
26
27
28
29
30

"TOHKUX" 1 "MacCHBHBIX" 3aTOTOBOK.
. Oco0eHHOCTH HarpeBa KaueCTBEHHBIX CTalleH
. OcHOBBHI pacdeTa HarpeBa "TOHKUX'" M "MAaCCHBHBIX'" 3aTOTOBOK.

. BI/II[I)I 6paI<a IIpU HArpe€BeC METaljla U IMyTU CHUKCHUS IIOTEPb METAaJljia.

. MaTCpI/IaIII)I, IMPUMCHSCMBIC B II€YaX
. OCHOBHBIE 3JIEMEHTbI KOHCTPYKLUH TEUEH.

. OCHOBHBIE THIIBI TUTaBUWIBHBIX, HArp€BaTCJIbHBIX U TCPMUYCCKUX neyei.

. OrueynopHsie MaTepHalibl, KX OCHOBHBIE CBOICTBA.
. Tenou301IMOHHbBIE MaTEPHAbl, X OCHOBHBIE CBOMCTBA.
. BcrmomorarensHOE 000pynOBaHNE TIeUeH.

. CocTaBiieHHE M aHAIN3 TEIJIOBLIX 0aTaHCOB HC‘IGI\/'I, OCHOBHBIC TCINIOTCXHHYCCKUC ITOKA3aTCIIN pa6OTI)I

neyeil 1 MyTH DPHEProcOeperKeHHsI

YmeTh

OOBSICHATD TUTTHYHBI(
MOJIeNN 3ajad B 00JacTy
METAJULypTHUECKOH  TeIl
JIOTEXHUKH,

o0CyXIaTh CIIOCOOBI
3¢ (HEeKTUBHOTO pelIeHuUs
po0JIeM, BO3HUKAIOIINX
B XOfe NMpoQecCHOHANb-
HOM JIesITeIbHOCTH;
pacmno3HaBath 3 dek-
TUBHOE PEIIeHHEe OT He-
3¢ (heKTUBHOTO, npu
pellieHnH 3aJad  CIOXK-
HOTO TemiooOMeHa B
paboueM mnpocTpaHCTBE
nevu

Bnanets

MPAKTUYECKMMU  HAaBBI-
KaMHu HCIIOJIb30BaHUA
QJICMCHTOB  IIPOCKTUPO-

BaHU,

Ilepeuens mem 01 Kypcogozo npoekma

Mapka cmanu

Pa3mep 3a20moe6Ku, t](oy oC

oxbxl,mm P, mfs

nos !

t.we,

Tun
neyu




CmpykmypH CmpyxkmypHbiti
blli IIeMeHm Inanupyemole anemMenm
KOMNemeHyu | pe3yibmamol 00yyeHUs Oyenounvie cpedcmea obpazosamenvHol
u npocpammol
HaBbIKaMHd M METOJHMKAa- 1 30X 120x1000x6000 1180 40 35 15 0 MT
MU O0OOIICHUST Pe3yJib-
TaTOB IPOECKTUPOBAHMUS; 2 Cm.40 100x150x4000 1190 40 25 30 10 mr
croco0aMu COBEpIIIeH-
CTBOBATIHA TP O(l‘),eCCHO- 3 | Xpomonuxenesas D300x900 1180 50 24 20 10 uic
HUTBHBIX SHATII I YME- 4| Cmd0 D300x800 1200 30 | 32| 15 | 20 | MBP
HUH TIPOSKTHPOBAHUS
IyTeM HCIIOJb30BaHUs 5 | Xpomonuxenesas 140x1000x6000 1180 0 20 9 20 uic
BOIMOIKHOCTEH HEDOD- 6 | 30X D200x1200 1200 50 22 | 15 | 10 | 1C
MaIMOHHOMN CPEIbI 7 | Xpomonuxenesas 100x100x4000 1180 50 30 10 12 yrie
8 Cm.40 120x120x6000 1200 70 30 20 0 hHic
9 30X D150x1500 1190 35 25 18 20 MBP
10 | Cm.40 160x1000x4000 1200 45 10 12 15 T
11 | 30X 120x1000x6000 1170 60 15 10 0 MT
12 | Cm.40 140x100x4000 1180 70 20 11 20 mr
13 | Cm.40 120x1000x6000 1200 45 15 7 20 MT
14 | Xpomonuxenesas 120x100x4000 1190 50 20 10 10 nic
15 | 30X 140x1000x6000 1190 40 35 30 12 MT
16 | XI8H98 D200x1800 1180 30 10 30 15 MBP
17 | Cm.40 130x100x4000 1190 60 17 17 0 MT
18 | 30X 120x1000x6000 1200 45 30 30 20 MT
19 | IXISHIT D120x6000 1180 50 22 22 10 Hic
20 | Cmano cm3 - 720 caoka 40 | 20 9 60 OK
m
21 | 08kn --- 720  |caoka 110 | 22 15 60 TK
m
22 | Cm.40 70x150x4000 1190 30 25 30 10 hHic
23 | 30X 100x120x4000 1190 35 25 18 20 hHic

IIPUMEYAHUE: 6 - momyuna 3a2omosku, b - wupuna 3acomosxu; | - onuna sacomoexu. ILIC - neus ¢ wazaiowum no-
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oom, co ceo0osvim omonaenuem, LUT - neuv ¢ wazarowum nooom, ¢ mopyesvim omonnenuem, OK — xoanakosas o0Ho-
cmonnas; TK — mpexcmonuas xoanakosas. MT - moakamenvhas memoouueckas neys;, MBP- neuv ¢ epawsaowumca no-

oom OK - 00HoCmonnas Koinakoeas neydns, TK - mpexcmonhas Koinaxkoeas nedob

Cocmaes monnuea

N COCTAB CYXOI'O I'A34, o6venbie % Koo-enm | = Texn.
eapu- pacxoda noodozpesa
anma co, Tco T i, T 1T Gl | Golle | Gt 1 5 1 0, N, 6030yxa,n 6030yxa,0C

1 14 26 1 29 0 0 0 0 0 30 1,02 450
2 2,4 7 60 25 2 0 0 02 06| 28 1,1 400
3 10 21 19 37 0,6 0 0 011021 21 1,12 350
4 55 28 | 30 | 20,2 0 0 0,2 ] 02| 159 11 400
5 0,1 96 2,7 0,8 0,4 1,1 400
6 0,3 36,3 17,1 29 0,3 17 1,12 350
7 0,1 93 4.3 1,9 0,7 1,15 375
8 9,5 17 15 38 0,5 20 1,05 400
9 20 10 28 38 0,3 031091 25 1,06 350

10 93 0,6 0,6 1,1 47 11 350

11 0,3 88 1,9 0,5 9,3 1,15 300

12 73 | 15 85 3 1 2,2 1,15 400

13 65 0,2 14,5 7,8 12,5 1,15 450

14 89 9 2 0 1,12 300

15 1,3 38 | 51 55 0,2 4 1,05 450

16 98 2 1,2 300

17 20 34 43 02 1] 28 1,1 350

18 7 17 44 32 1,05 400

19 7 17 15 29 32 1,08 400

20 0,1 96 2,3 0,8 0,8 1,05 0




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
21 0,3 36 171 29 0,3 17 1,05 0
22 2 7 58 | 30 0,3 1,7 1 1,08 400
23 4 94 0 2 11 300
3HaTh OCHOBHBIE onpe- | IlepedyeHb TEOPETHYECKUX BOIIPOCOB K IK3aAMEHY
NCNICHUS TUTAHUPOBAHUA | |, CBeneHHs U3 TEOPHH BEPOSITHOCTH U MaTEMAaTU4YE€CKOW CTaTUCTUKHU (T€HEpalbHasi COBOKYIHOCTb, BHIOOPKa
SKCIICPUMCHTA, CITy4allHbIX BEJIMYNH, XapaKTEPUCTUKN BBIOOPKN).

KJ1accu(UKAIMIO CIOCO-
00B BBIOOpA IJIaHA JKC-
NepHMEHTa, Teope-
THYECKHE OCHOBBI pac-
yera  KO3(UIMCHTOB
OMITUPUYECKUX  YpaB-
HEHUU PErpeccuu;

OCHOBBI  COCTaBJICHUSI

MaTpull  TOJHOTO U
npobHoro  (pakTOpHOTO
9KCIIEPUMEHTA,

METOJMKY pacyera Ko-
a¢durmenTa KOH-

KOpJlaliiu

2. IonsTHe 0 BUIAX TUIAHUPOBAHMSI MAaTEMaTHUYECKOTO U (PU3MUYECKOrO IKCIIEPUMEHTOB, MPUHIIMIIAX T'€OMET-
PHUECKOTO 1 (PU3NIECKOTO OJ00HS 00BEKTOB YIIPABIICHHSL.
3. Tekymuii KOHTPOIb OPOAYKLIHH.
4. IMpuHIHMITEI BEIOOPa KOHTPOJIMPYEMBIX TapaMETPOB W MX YPOBHA B CTaAapTax HA METAJUTYPrHYECKYIO IIPO-
JTYKIIHIO.
5. Cratuctryeckoe 000CHOBaHME 00beMa BRIOOPKU TIPH KOHTPOJIE Y TIOCTABIIHUKA U IOTPEOUTEIIS.
6. KoHTpOJnbHBIE KapThI.
7. O01mas cxeMa yIpaBJIeHUS] TEXHOJOTHUYESCKUM 00BEKTOM C aJJalITHBHBIM OJIOKOM.
8. TeopeTnveckuii MOIX0J1, MATEMATHIECKOE CUMYJIHPOBAaHUE YCIOBUHN dKCIEPUMEHTa, (PU3U-UYECKHH IKCIIEp
MEHT.
9. YcioBus moao0ust pu3nuecKoro 00beKTa U MaTepHaaIbHON KOIHH.
10. Beibop nHanbonee 3hhekTHBHOM cXeMbI SKCIIEPUMEHTA.
11. CocraBieHue miaHa NPOBEACHUS SKCIIEPUMEHTOB PAa3HbIX
ypoB-He# (OIBITHBIN, Ja0OpPaTOPHBIH, MOIYNPOMEBINIICHHBIH,
MIPOMBIIIUICHHON TTApTHUH).
12. Buasl napamMeTpoB ONTUMHU3ALNHU, 000OIEHHBIN TapaMeTp ONTUMU3ALNH, QYHKIHS KeJaTeIbHOCTH.
13. BeiOop THITa MaTEMAaTHYECKOW MTOJTMHOMHUAIBHON HITM HHOM MOJEIH.
14. TIpaBuina moCTPOEHUS IIAHOB — IPOOHBIX PETUTHK.
15. Pucku nipu MCIONB30BaHUM IIIAHOB C JPOOHBIMHU PEIUTUKAMH — BIMSHUE HA TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKLIMH OTKIIMKA.
16. Tumsl MIaHOB 3KCIIEPUMEHTA — JIBY- U Tpex (akTopuble miansl Tura N = m" (N — HeoOXxoauMoe KoM4ecT-
BO OIBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHMS CIIyYaHBIX (aK-TOpOB, N — KOJIM4YeCTBO (HaKTOpPOB).
17. Koathpunuent konkopaauuu (kod3pEGUIMEHT corjacus) Npu SKCHEPTHOH OLEHKE BIMSHUS (aKTOPOB Ha
(GYHKLUIO OTKIIMKA (TIapaMeTp ONTHMHU3ALIH).
18. OcHOBHBIE CBOICTBA MAaTPHIIBI MAaTEMATUYECKH TUNIAHUPYEMOTO 3KCIIEpUMEHTa (OPTOTOHAIBHOCTh, POTOTA-
0eIbHOCTh, CHMMETPHY-HOCTh, HOPMHUPOBKA SKCIEPUMEHTAILHON MaTPHUIIBI).

HpOMBIH.IJ'IeHHBIfI, HU3roTOBJICHUEC OIIBITH

IInanupoBaHue 3Kc-
IIEPUMEHTA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
19. Meronuka pacueta K03(pHUIHEHTOB SMIIMPUYECKOTO YPABHEHUS 110 JAHHBIM MPOBEIECHHOTO TNIAHUPYEMO-
IO AKCIIEPUMEHTA.
20. CBs13b 3 dekra pakropa ¢ KodrhhulneHTaM ypaBHEHHSL.
21. Kpurepuu onTUMaibHOCTH IIJIAHOB IKCIIEPUMEHTA.
22. BezneHue B pelieHHe MO MOWCKY ONTHMAaIbHOTO SKCTPEMAILHOTO 3HAYEHUsI IMapaMeTpa ONTHMH3ALUH B
obnactu ompenenenns GyHKIHA ABYX U MHOTO(AKTOPHBIX YpaBHEHHU (METOX KPyTOro BocxokaeHust bokca-
Yuncona u ap.)
Ymetb 3¢ HEeKTHBHO npume- | [lepeyeHb TeopeTHueCKHX BOMPOCOB K IK3aMeHY
HATH MCTOMBI wia- | 1. BeiOpaTe KOHTPOTUpYEMbIC TTapaMeTPhl HA METAIUTYPIHYECKYIO TIPOTYKIIUIO.
HUPOBaHUA 9KCHe- | 2. CTaTUCTUYECKH 0OOCHOBATh 00BEM BBIOOPKH MPH KOHTPOJIE Y OCTABIIMKA U IOTPEOUTENS.
PUMCHTA, 3. IIpuMeHATh KOHTPOJIbHBIE KAPTBHI.
HCIOJIE30BATH Me-| 4. BreiOpats HanOomnee 3pHeKTUBHYIO CXeMY IKCIIEPUMEHTA.
TOJIUKY mareMaTd- | 5. CocTaBUTh IUIaH MIPOBEIEHUS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH.
YeCKOTO IUTAHUPOBAHMS (OTIBITHEIH, JTAOOPATOPHEIH, TTOTYTIPOMEBIIIITICHHBIH,
SKCTIEPHMEHTA; MPOMBIIIJICHHBIH, M3rOTOBJICHHE onHTHo-HpOMLIvaIeHHoﬁ nevlpmn).
COCTABIISTE MaTpHITY 6. BeiOpaTh THIT MaTeMaTHYECKOHN MOJTMHOMHUATILHOM WIIM MHOHM MOJIe-TTH.
7. IlocTponTh M1aH — APOOHBIX PEIUIHK.
mopHOro ¥ ApoGHOro 8. Mcronb30BaTh THIIBI IUTAHOB DKCIIEPMMEHTA — JIBY- M Tpex (aktoprbie mwiansl Tma N = m" (N — neo6xou-
akropHoro OKCIIC- | Moe KOMMYECTBO OIMBITOB, M — KOJMYECTBO YPOBHEH BapbHPOBAHHS CITyYalHBIX (aKk-TOPOB, N — KOJUYECTBO
pUMCHTA,; (baxTopoB).
npumeHsTs B pa6ore | 9. [IpumenaTs koddduiyenT koHkopaauuu (Ko3(QpGUIMEHT coryiacus) NP SKCIEPTHON OLEHKE BIUSHUA (aK-
9KCHEPTHYIO OIIEHKY | TOPOB Ha (D)YHKIHUIO OTKJIMKA (TApaMeTp ONTUMHU3ALIN).
3HauumocTd  (paktopos, | 10. ITomp3oBaThcs METOMMKOM pacyeTa KO3(P(UIMEHTOB SMIIMPHYEC-KOTO YPAaBHEHHMS I10 JaHHBIM IIPOBE/ICH-
onpeAeNsomuX  (yHK- | HOrO INIAHUPYEMOTO 3KCIIEPU-MEHTA.
U0 OTKJIMKA 11. BecT TOWCK ONTUMAILHOTO SKCTPEMAIHHOTO 3HAYEHHS TIapamMeT-pa ONTUMH3AINU B 00JIaCTH Ompejiere-
HUs QYHKIMU IBYX U MHO-TO(AKTOPHBIX YpaBHEHUH (METOA KPYTOro BocXoxkaeHus1 bokca-Yuicona u np.)
Bnanets MPAaKTUYECKUMH  HABBI-

KaMn 110 TPHUMCHCHHIO

METOa  TUTAHUPOBAHUS
JKCHEPUMEHTA;
METOJIaMHU ¢$usn-

YCCKOro n TeoOMCECT-

IIpuMepHbIi IepeYeHb TEM CEeMUHAPOB-pedepaToB

1. OCHOBHEbIE MOHSATHS U3 TEOPUU BEPOSTHOCTH M MaTEMaTHYECKOH CTATUCTUKH (T€HEepaibHass COBOKYITHOCTb,
BEIOOpPKA CIYYaiHBIX BEJIMYUH, XapaKTEPUCTUKH BEIOOPKH).

2. [ToHaTHe O BUAAX IJIAHUPOBAHUS MATEMAaTHYECKOTO M (DU3MUYEC-KOrO IKCIEPUMEHTOB, MPUHITUITIAX IEOMET-
PUYECKOro U (PH3UUECKOT0 MOA00MsI 0OBEKTOB YIIPABICHHUS.
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bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
PHUYECKOT0 TTOA00uS; 3. Texymui KOHTPOJIb NPOIYKIIHH.
npogeccuoHaNbHBIM 4. ITpyHIMTIBI BEIOOpa KOHTPOJUPYEMBIX apaMeTPOB U MX YPOBHS B CTaHIApTaX Ha METAJUTypTUYECKYIO Tpo-
SI3BIKOM MPEIMETHOH | YKIHIO.
00J1acTH 3HAHUSA 5. Cratuctudyeckoe 000cHOBaHUE 00beMa BEIOOPKH IIPU KOHTPOJIE Y TIOCTABUIMKA U MTOTPEOUTENS.
6. KoHTposbHBIE KapThI.
7. O01mmas cxema ynpaBieHUsI TEXHOJIOTHYECKUM OOBEKTOM € alallTHB-HBIM OJIOKOM.
8. Teopernueckuii MOIXOMA, MATEMATHIECKOE CHMYJIMPOBAHUE YCIOBHU IKCIIEPUMEHTA, (DU3HU-IECKHUI IKCIIEP
MEHT.
9. YcioBus mogo6ust pu3mueckoro 00beKTa U MaTepraIbHON KOTIHH.
10. Bri6op Hanbomnee 3hheKTHBHOI CXEMBI SIKCIIEPUMEHTA.
11. CocraBnenue 1miaHa MpoBeIeHHs SKCIEPUMEHTOB Pa3HBIX YPOBHEH (OIBITHBIHN, JTabopa-TOPHEIHM, MOTYIp
MBILICHHBIH, IPOMBIIUICHHBIH, U3TOTOBJICHUE ONBITHO-TIPOMBIIIUICHHOIH TAPTUH).
12. Buapl mapaMeTpoB ONTHMH3AINA, OOOOIICHHBIH MapaMeTp ONTHMU3ANNHN, PYHKINS )Ke-TaTeTbHOCTH.
13. BeiOop THITa MaTEMAaTUYSCKON MOJTUHOMHUAIBHOMN U HHOM MOJICIIH.
14. IIpaBuiia NOCTPOEHUS IIAHOB — IPOOHBIX PETLIHK.
15. Pucku npu MCTIONB30BaHUH MJIAHOB C JPOOHBIMU PEIUTUKAMH — BJIMSHHE HAa TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKLIUH OTKIIMKA.
16. Tumbl MIaHOB SKCIIEPUMEHTA — JIBY- U Tpex (akTopuble miansl Tura N = m" (N — HeoOxoauMoe Kou4ecT-
BO OIBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHMS CIyYaHBIX (aK-TOpOB, N — KOJMUYECTBO (HaKTOPOB).
17. Koaddumment koHkopaamun (kod3hUITUEHT COTIachs) MPH SKC-TIEPTHOU OIEHKe BIHSIHHUA (PAaKTOPOB Ha
(GYHKIUIO OTKIIHMKA (TTapaMeTp ONTHMHU3AIHH).
18. OcHOBHBIE CBOICTBAa MaTPHIIBI MaTEMATUYECKH TUIAHUPYEMOTO 3KCIIEpUMEHTa (OpTOTOHAIBHOCTh, POTOTA-
0ebHOCTh, CHMMETPHUY-HOCTh, HOPMHUPOBKA SKCIIEPUMEHTAILHON MaTPHULIBI).
19. Meronuka pacuera K03¢(HUIMEHTOB SMIIMPUYECKOTO YPABHEHUSI 110 JAHHBIM MIPOBEIEHHOTO INIAHUPYEMO-
T'O SKCIIEPUMEHTA.
20. Ces3b 3¢ ¢exra hakropa ¢ K03 PUIMEHTaAMH YPaBHEHHS.
21. Kpurepun onTHMaabHOCTH IIJIAHOB IKCIIEPUMEHTA.
22. BBenenue B pelieHHE MO MOWCKY ONTHMAaJIbHOTO SKCTPEMAaJIbHOTO 3HAYEHHS MapaMeTpa ONTHMHU3AINU B
obactH onpeneneHust QyHK-ITUH JBYX H MHOTO(MAKTOPHBIX YpaBHEHHH (METOJ] KpYTOTO BOCXOX-/IeHHs1 bokca-
VYuncona u ap.)
3Hathb COBPEMEHHBIE  METOMBI KoHTposbHbIE BOITPOCH! AJIs IPOBEAECHUS TEKYLIET0 KOHTPOJIS U HTOrOBOM Monenuposanue

TCOPETUYCCKOI'O M OKC-

aTTecTanuu B (hopMe dK3aMeHa




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
MEePUMEHTANBHOTO  HC- | UTO Ha3bIBaeTCs MOJIENbIO? MPOLIECCOB U 00BEK-
ciefoBaHug mporeccoB | KakoBbl 0coOeHHOCTH MaTeMaTnieckoil Moaenn? TOB B METAJLUTypruu
1 00bEKTOB B MeTaluryp- | Kakue OpIBaroT MaTeMaTndecKkie MOAEIH (110 LEIH CO3AaHus, 0 IPUHITUITY TIOCTPOeHHs)?
THH B 4em cymnocTh GOpMaIM30BaHHOTO MOIX0/1a TIPH MOCTPOSCHUN MaTEMaTUIECKON
Mozenu?
Ymetb MPOTHO3UPOBATh  BO3- Tematuka 1ab0paTopHBIX PadOT MO MATEMATHIECKOMY MOJICIIMPOBAHHIO
MO>KHOCTb pereHus METaJUTyprHYECKUX ITPOLIECCOB
WHXKEHEPHBIX 3aJa4 B | MaTeMaTHUeCKoe MOACIMPOBAHKE MPOIIECCa BOCCTAHOBJICHHSI KOHBEPTEPHOT'O MUIAKA.
METaJUTypruu MaremaTnyeckoe MOJICIMPOBAHKE MPOLlecca BAKYYMHOTO PACKHUCIICHUS METaJlIa.
Bnanets METOAaMH  HCCIeIoBa- JlaboparopHast pabora:
HUSL U CIIOCOOHOCTBIO MartemaTnyeckoe MOIECIMPOBAHKE IMPOLEcCa BAKYYMHOI'O pacKUcieHHus Mmerania. CMoAenupoBaTh 3aBH-
OOBSICHATH €r0 pe3ylib- | CHMOCTh COJEP)KaHHUsI PACTBOPEHHOTO B METaJUIe KMCIOPOAA OT JAaBJICHHUS B ra3oBoi (aze LUPKYISILHOHHOTO
TaThl NPUMEHUTEILHO K | BAKYyMaTopa M COACp)KaHUs yriiepoja B MeTaie npu oopadotke ctamu Mapku 08FO.
npoeccnoHaIbHON Heobxomumbie st pacdeToB NaHHBIC BEIONPAIOTCS CAMOCTOSITENHHO.
JeSITeNbHOCTH Pexomennyemas nuteparypa:
1. burees A.M., bureeB B.A. Metamnyprus ctanu. Teopust ¥ TEXHONOTHS IUIABKU CTaIH. — MarHMTOropck:
MI'TY, 2000. — 544 c.
2. Konecuukos 10.A., bynanos b.A., Ctonsapos A.M. MeTtainnyprudeckiue TEXHOJIOTHH B BBICOKOTIPOU3BOU-
TEJILHOM KOHBEPTEPHOM Iiexe: yueOHoe mocodue. — Marautoropek: M3a-8o MarHuToropck. roc. TexH. yH-Ta
um. I".1. Hocosa, 2015. — 379c.
3HaTh OCHOBHBIC TIOHSTHSA | OCHOBHBIE ITOHATHUS TEPMOTUHAMUKH.

3aKOHBI ¢buznueckon

XUMHHU

IlepBoiii 3akoH TepmoanHamukd. lloHsiTHE 0 TemoBoM 3¢ dexTe, TemioTel 0Opa3oBaHMs, TOPEHUs,
pacTBopeHus, (ha30BbIX npeBpaiieHuii. 3akoH ['ecca. Pacuersl no 3akony ['ecca.

Bnusinue TemniepaTyphl Ha TEIIOBOH 3¢ (deKT.

3axon Kupxroda. Pacuers! TernoBsix 3¢ dexToB no 3akony Kupxroda.

Bropoii 3ak0H TepMOAMHAMUKU.

TepMmoauHamuuecke GyHKINN, XAMHYECKHN OTEHIMAI, OOIIUE YCIIOBHS PABHOBECHS CHCTEM. DHEP-
rust ['u66ca u sneprust ['enbMrosnbiia Kak KpUTEPHH, OMPEeNsIoIie HarpaBiIeHrue U Mpeael MPOTeKaHus mpo-
LIECCOB B HEM30JIMPOBAHHBIX CHCTEMAX.

[NonsiTHe 0 pa3oBOM paBHOBECHH, OCHOBHEIE ompejerneHus ¢pazoBoro paBHoBecus. [Ipasuio ¢a3z ['n6-
Oca, ero mpuMeHeHHe.

da3oBoe paBHOBECHE B OJJHOKOMIIOHEHTHBIX cucteMax. YpasHenue Knaysuyca-Knanelipona, pacuerst

dusznueckass XxuMusa
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OCHOBaHHBIE Ha 3TOM ypaBHEHHE.

VYcnoBus XHMHYECKOTO paBHOBECHs. 3aKOH JACHCTBYIOMIMX Macc (TepMoauHaMuueckuil). KoHcranTa
XHUMHYECKOTO PAaBHOBECHSI.

Bune! koHCTaHT paBHOBecus. PaBHOBECHS B reTEpOreHHBIX CHUCTEMAX.

BinsiHMe TeMIiepaTypbl HA KOHCTaHTY PABHOBECHS.

HamnpaBnenue peakuuil B 3aKpbITBIX CUCTEMaX. YpPaBHEHUE H30TEPMbl XUMHUYECKON peakuuu BaHT-
I'odda, ee npakTHUECKHE TPUIOKEHHUS. Y paBHEHHE H300apbI-N30X0PbI peakuyi. MeToasl pacueTa KOHCTaHThI
paBHOBeECHS.

IIpaBuno Jle-IllaTtenbe, ero npakTuueckoe NpuMeHeHUe. BiusHue naBieHus Ha MOJ0KEHUE PaBHOBE-
cHsl.

Omnpenenenue moHATHs “pacTBOp”’. COCOOBI BBIPAXKEHHUS COCTaBa PACTBOPOB.

Bnusinue paznuyHbIX GaKkTOpoOB Ha PACTBOPHMOCTE.

Mopnenu pacTBOPOB: HI€aNbHbIE (COBEPIICHHbIE) H OECKOHEYHO pa30aBIIeHHBIE PACTBOPHI, NX OTIUYNE
OT pealbHBIX PaCTBOPOB.

3axonsl Payns u I'enpu. [lapruanbHbie MOJIIpHBIE BEJIMYUHBI, X ONIPEEIICHNUE.

CBoiicTBa pa30aBIeHHBIX PACTBOPOB HE AJIEKTPOJIUTOB. J[aBjeHne napa HajJ pacTBOPOM, TeMIleparypa
KUIICHHS M 3aMep3aHusl.

YMeTh

OTIPEAETATh  TEPMOJIH-
HaMHUYECKHE XapaKTEPH-
CTUKH XHMHYECKHX pe-
aKIIMHI

Beimosinenune sadoparopHoii padorsl Nel OnpeneneHne HHTETPAIEHONW TEIUIOTHI PAaCTBOPEHUS COJIH.
Beinoanenne n1adopaTopHoii padoTsl Ne 2 M3ydyeHne paBHOBeCHS PeakIIMK B3aMMOAEHCTBUS TBEPOTO yrile-
poll ¢ ero AHokcuaoM.BeinmosHenne nadopaTopHoii padorbl Ne3 [laBieHne HaCBIIEHHOTO Mapa M TEIoTa
MCIIaPEHUS YUCTOM KHUIKOCTH

Bnaners

METOJIaMU  TpeJcKa3a-
HUA TOPOTCKAHUA BO3-
MOXXHBIX ~ XHMHUYECKHX
peakiuit

JOMAIIHEE PACUETHO-TPA®UYECKOE 3AJIAHUE Nel

HccnenoBanme 1

JJis peakiy BBITIOJTHUTD CIIEIYIOLIEe:
1.1.CocTaBuTh ypaBHEHUE 3aBUCHMOCTH OT TEMIEpaTypbl BeUUnHBI TeruoBoro agdekra \H®, = {(T) u uzme-
Henust sHTponuu AS°, = f(T).
1.2.Berunciute BenmuauHbl ACp, AH%;  4S%, AG°; 1 InK,, npyu Heckonmbkux Temmeparypax, 3Ha4eHHs KOTOPBIX
3a/1al0TCSl TEMIIEPaTyPHBIM MHTEPBAJIOM W IIaroM TemmepaTyp. [lomydeHHBIE 3HAYEHHS WCHOIB3YIOTCS MPH
noctpoeHny rpadukoB B koopauHaTtax ACp— T; sH® = T; 2S°% —T; ,G° — T u InK, — 1/T.
1.3.ITonp3ysce rpapuxom InK;, — 1/T , BeiBecTH npubaukenHoe ypasHenue suaa InK, = A/T + B, roe A, B —
MOCTOSIHHBIE.
Hccnenoanne 2
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2.1. Ucnonw3ys npasuio ¢a3z ['ub6ca, nis paccMaTpuBacMOi CHCTEMBI ONPENENUTh KOMUIecTBa (a3, He3aBU-
CHUMBIX KOMIIOHEHTOB M YHCJIO CTENICHEH CBOOOIBI.

2.2. OnpenennTh BO3MOXHOE HalpaBlieHUE NPOTEKaHUsI MUCCIENYEeMON Peakuu U paBHOBECHBIM COCTaB Ia3o-
Boii (hasel ipu aasienuu (klla) u remneparype (K). [Ipu pemennn 3agaum ucnoiabp30BaTh BHIBEASHHOE B HC-
cinenoBanuu 1 smnupudeckoe ypasHeHue InK,=A/T+B u naHHble 06 HCXOIHOM COCTaBe ra3oBoil a3kl

2.3. YCTaHOBUTH HANPABJIECHUE CMEIICHUS COCTOSIHUSI pABHOBECHSI pACCMATPUBAEMOM CUCTEMBI IIPHU:

a) YBEIMUEHUH JaBJICHUS (IOCTOSHHAS TEMIIEpaTypa);

0) yBeIMYCHUH TeMIepaTyphl (IOCTOSIHHOE JAaBIICHHE).

3HaTh

OCHOBHBIE  3aKOHOMeEp-
HOCTH U SIBJICHUS B OYa-
re nedopMani B IpoO-
neccax OM/JI;

OCHOBHBIE  XapakKTepu-
CTUKHM WHCTPYMEHTA AJIS
peanu3anuy  TpOILECCOB
oM/

5 cemecmp
Ilepeuens meopemuueckux 60nPOCo8 K IK3IAMEHY:

1. MexaHu3MBbl IUIACTHYECKOH JeOpMaIiu.
2.4T0 Takoe HaKJIe METaJlIa C MO3UIIHIA Teopun nuciokamuii? Ha uro on Biuser?
3.3anummre ¥ NOSCHUTE KPUTEPUH IUIACTHYHOCTH MeTabia (B ToM yncie u kpurepuii B.JI. Koamoropo-

Ba).

4. dusnvecKue SBICHHUS, JISKANIAE B OCHOBE MOJISPU3AMHOHHO-ONTHIECKOTO METO/IA.
5.Tlonstre «popMooOpazoBaHue» Mpu 006pabOTKE METAIIIOB aBIEHHEM.

6. [MousTue «popMOU3MEHEHUE) TIPU 0OPAOOTKE METAIIOB JIABJIEHUEM.

7.TlousiTHe «CBONCTBOOOPA30BaHKe» MPH 0OpabOTKE METAJIOB JIaBICHHEM.

8. IonsATHE «CBONCTBOM3MEHEHHE» NPH 0OPAOOTKE METAIIOB JIABJIEHHEM.

9. Hasosure npu3HaKy Kiaccu(puKanuy yCTPOUCTB U crioco6oB OMJI.

10.
11.
12.
13.
14.
15.
16.

17

YciioBrue NOCTOSHCTBA O0BEMa.

Hepasrnomeprocts nedopmarun mpu OM/.

Crioco0Os1 popmoodpazoBanus npu OM/I.

VYcioBre HAaMMEHbBIIETO COMTPOTHBIICHUSI.

HazoBute 1 oxapakrepusyiite criocoOsl hopmonzmenerns Metaia nmpu OM/I.
Cunsl BHeMHero TpeHus B npoueccax OMJI.

ComnpoTuBIeHNE ITACTHIECKON eopMalni.

. Ponb cmasku B poueccax OM/I.
18.
19.

[lepeuuncnure 1 oxapakTepu3yiTe criocoObl cBoHcTBOOOpa3zoBanus nmpu OM/I.
OTn4usl IACTHYECKON JeopMallie MOJIMKPUCTAIIIA OT TUIACTUYECKON AedopManuu MOHOKpHCTA-
na.

Teopust 06paboTku
METAJUIOB JIaBJICHUEM|
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20. TTepeuncnute 1 OXapakTepu3yiTe CriocoObl cBoiicTBon3sMererHust ipu OM/I.
21. TekcTypa MeTasa.
22. Yto TaKoe «IIOJUTOHHU3AMNS U «PEKPUCTAILTH3AIHNSD C TIO3UIMI TEOPUH THCIOKAIHIA?
23. MexaHu3Mbl 00pa30BaHusl JUCIOKAIHHA.
24. MexaHu3Mbl TOPMOKEHHUS AUCIOKALIAIA.
6 cemecmp
Ilepeuens meopemuueckux 60npocos K IK3IamMemny:

®dakTHYeCcKUll Ovar, BHEKOHTaKTHas nedopmanus u xxecTkue KoHnbl (Daktudeckuit ouar aedpopmanuu. Bre-

2.

B~ w

KOHTaKTHasI BBICOTHAS YTSDKKA 3aJHET0 KOHIIA MTOJIOCHL. [ MImoTe3a )KeCTKUX KOHLOB (TNIOCKUX CEYEHHI))
®a3wr mpokatku (IlepBonadansHelii KOHTakT. Havano 3axBata. Oxonuanue 3axBara. @opMHpOBaHUE TIEPE/I-
HEro JKeCTKOT0 KOHIIA. Y CTaHOBUBIIUICS mporiecc. BrIOpoc. Y ciioBre MOCTOSHCTBA CEKYHIHOTO 00heMa)

. [IpunyurensHeli 3aXBaT
. Koadunuenra tpenuns npu npoxatke u MeToasl ero onpenesneHust (OCOOEHHOCTH paclpeieneHus CUil Tpe-

HUS 10 jayre KoHTakTa. CymHOCTh K03 duirenTa TpeHus npyu npokaTke. MeToJ] MaKCUMaIbHOTO YyTiia 3a-
xBara. MeToJ nipesiennbHOro 00xatusi. Metoa onepexxeHust. CooTHOIIEHUS! KOG GHUIMEHTOB TPEHHS MIPH 3a-
XBaTe U yCTAHOBHBIIIEMCS ITPOIIECCE)

. Bnusnue ¢akropo npokaTku Ha K03 ¢unuenT Tpenus (BousHue marepuana nonocsl. Bnusiaue marepuana

U COCTOSIHUS MIOBEPXHOCTH BAJIKOB. BiusiHME TEXHOMOTHYECKUX CMa30oK. BiusHue temnepaTypsl IpOKaTKH.
BnusiHue ckopocTy IPOKAaTKN)

. @usnyeckas cymHocTh HelTpanbHoro yria (Hexoropsle 3aBHCHMOCTH Ul pacdeTa HEHTpalbHOIO yria.

Onenka npumeHuMocTd Gopmyn DkenyHaa-Ilasnosa u ®aiindepra. Ilpesensl H3MEHEHUST HEUTPAILHOTO
yIJia IpY MIPOCTOM IPOLIECCE MPOKATKU. MeXaHU3Mbl UBMEHEHHUSI HEUTPAJILHOTO yIJIa IIPU MPOCTOM IpoIiec-
ce mpokaTku. HelTpaiabHBIN yroi Kak peryisTop mpolecca MpOKaTKy)

. HanpspxenHo-nedopmupoBanHoe cocTossHne Metamia npu npokatke (OCHOBHAsS MEXaHMYECKas CXema Jie-

(opmanuy 1pu npokarke. J{ONMONHHUTENbHBIE HANPSHKEHHS U TPaHCPOPMAIMS CXEMBI HANPSHKEHHOTO CO-
crosius. OCOGEHHOCTH TPOJOJIBHOIO JBHKEHHS MeETala B HM3KOM ouare aepopmarmu. OcobeHHOCTH
HPOIOJILHOIO HANPSDKEHHS B HU3KOM ouare gedopmaiun. OcoGEHHOCTH IIPOIOIBHOIO JABMKEHUS METAILIA B
BBICOKOM ouare aedopmanyun. ©@opMa MONEPEYHOr0 CEYEHHMS MOJIOCHI TTOCIE NPOKATKH MPH Pa3IMIHbIX 3HA-
yeuusx /h )

. BI/I):[LI 1 COCTABJIAIOIIUC YIIUPCHUA (YH_IHPCHI/IC 1 €TI0 3HAYCHUC I TCXHOJIOTHU IIPOKATKH. BI/I,[[BI ymupe-

Hus. CocTaBisionye ymmpenus. PacueTHast BenmuanHa yImpeHus)
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9. Biusinue gakTopoB NpokaTku Ha ymupenue (Bnusaue obxatus. BinusiHue auamerpa BankoB. BiusHue uc-
XOAHOM IMPUHBI ONI0CH. Biusiane mmpunbl ovyara aedopmanuu. Biausaue koaddunmenta tpenus. Brus-
HHUE CKOPOCTH MPOKaTKU. BiausHue xumMcocrtaBa cranu. BiousHue HaTspKeHMs U noamnopa. BiusHue npobHo-
ctu AeopMaIun)
11. KoHTakTHBIC HANPSDKEHHUST U OCOOCHHOCTH HMX paclpeliesieHus BIob Iyru 3axBara (KoHTakTHBIE Hampsi-
KEHUsl NP MpoKaTKe. BapuaHThl pacnpeneneHyss HOPMaNbHBIX KOHTAKTHBIX HampspkeHHi. OcoOeHHoCcTH
pacrpezieneHnsi KOHTAKTHBIX HampspkeHuit mpu /h = > 5. OcoO0EHHOCTH pacHpe/eeHus KOHTAKTHBIX
HaIIpsSDKEHUN  IIpU /h = 2...5. OcobeHHOCTH paclpeleNeHusT KOHTAKTHBIX HAMPSKCHUH TpU
/h =05..2u /h <0,5).
12. BnusHue yclioBUil MPOKAaTKK Ha KOHTAaKTHOE naBleHue (Brusaue kosddunmenta tperns. Brusaue ooxa-
Tisg BnusHue nuamerpa BaJKkoB. BnmsHue 3aaHero HarsbkeHus. BnusHHe mepeaHero HaTSKEHHUS.
CoBMecTHOE BIHSHUE TIEPETHErO U 33 HETO HATSKEHUS).
YMeTb BbIOMpATh  MapaMeTpbl 5 cemecmp
WHCTpYMEHTa MJisi pea- Ilpumepnvie npakmuueckue 3a0aHUs ONA IKIAMEHA
JIU3aHH 3a1aHHOTO 1. epeuncure mokaszatenu GpopmonsMererns Metauia mpu OMJI. Samummte GopMysibl Uit UX ompeje-
npouecca OM/; JICHUSL.
aHaJIM3UpoBaTh  TEXHO- 2.TlpuBequTe NPUMEpPBI NPOSBICHUS. HEPABHOMEPHOCTH Je(hOPMAIUK [IPH HAJUYUH KOHTAKTHOTO TPEHHUS;
JIOTHYECKUE  MPOLECCHI MIPH HECOOTBETCTBHU (HOPMBI MHCTPYMEHTA H Je(hOPMHUPYEMOTO Tella; MPU HEOJTHOPOJIHOCTH CBOICTB

OM]] ¢ menplo moucka
ONTUMAJTBHBIX TIapaMeT-
POB Tpoliecca U BbIOOpa
HaWIy4IIero  o0opyao-
BaHHS

nedopmupyemoro Tena. B uem 3akirouaeTcs 3aKOH JIOMOTHUTEIBHBIX HATPSHKSHUN?
3. M300pasure MeXaHUYECKHE CXEMBI IeOpMAIMH J1JIsl IMCTOBOM MPOKATKH.
4.M300pasure MeXaHUYECKHE CXEeMBbI JieopMaIiu st TIPECCOBAHHSI.
5. N300pa3ute MeXaHUYECKHUE CXEMBI IehOPMAIIHH TSI BOJIOYCHHS.
6. U300pa3uTe MexaHHYECKHE CXEMBI e()OPMALIUK I OCAIKH.

6 cemecmp
Ilpumepnivie npakmuyueckue 3a0anus 01 IKIAMEHA
1. OueHuTh BO3MOKHOCTH 3aXBaTa MeTaJlla BAIKAMH NPH 3aJIaHHBIX YCIOBHAX.
2. OueHHTh YCTONYHUBOCTH MPOLIECCA TIPOKATKHU MPH 3aaHHBIX yCIOBHSX.
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Bnaners METOJIaMHU aHallu3a TeX- 5 cemecmp
HOJIOTHYECKUX TPOIIeC- 3adanusn Ha peuwienue 3a0ay u3 nPpogeccuoHanIbHOU obaacmu:
COB W HUX BIUIHHA Ha 1. BeiGpars 000pyg0BaHue ISt XOIOHON TPOKATKH JIUCTA MIPH 3aIaHHBIX MCXOAHBIX ITapaMeTpax.
Ka4eCcTBO  II0JIy9acMBbIX 2. Boibpars 000pyI0BaHKE sl TOPSAYEH MPOKATKH JIUCTA [IPH 3aJaHHBIX MCXO/HBIX MapaMeTpax.
M3ICTTHH, 3. BeiOpars 060pyq0BaHKe Ul COPTOBOM MPOKATKH JIKCTA TIPH 3aJaHHBIX HCXOIHBIX [TapaMeTpax.
YMCHHEM 4. BpiOpaTh 060pya0BaHHUE I BOJIOYEHHS POBOJIOKH MPH 3aJaHHBIX HCXOJHBIX TApaMETPax.
R 5. BsiOpath 000pya0BaHKe ISl IPECCOBAHUS PYTKA MPH 33 aHHBIX HCXOIHBIX TApaMeTpax.
TEXHOJIOTHYECKHe
PEHMBL 6 cemecmp
3adanusa na peuwienue 3a0a4 u3 nPogeccuonantbHoIl oodaacmu:
1. Omnpenenuts BO3MOKHOCTB TOPSIUEt IPOKATKH JIMCTA TIPH H3BECTHBIX TEXHMIECKUX XapaKTePHCTUKAX
paboueii KJIeTH U IPUBOJIA.
2. Onpenenuts BO3MOKHOCTD MPOKATKH COPTOBOTO MPOQHUIISI IIPH H3BECTHBIX TEXHMIECKUX XapaKTepPH-
CTHKax pabouell KJIETH U IPUBOJAA.
3. OmnpenenuTs BO3MOXXHOCTb XOJIOHOM MPOKATKHU MOJIOCHI TIPU U3BECTHBIX TEXHMYECKUX XapaKTEPHUCTH-
Kax paboueil KJIeTu 1 MpUBOJIA.
3HaTh OCHOBBI MH(OPMaIUOH- 1. TToHATUS «CTATUCTUKA» U «aHATM3), KPUTEPUI ONTUMATBLHOCTH.
HBIX TEXHOJIOTHI1, 2. MeToibl CTATUCTUYECKOM POBEPKH TUIIOTES .
TEXHUYIECKNE MW MPO- 3. Yro Takoe 1eneBas GyHKIHMA.
'PaMMHBIC cpencrsa 4. TIOHATHS JIOKATLHOTO M TJI06ATBLHOTO ONITHMYyMa
peanuzanuyd  UHpOpMa-
LIMOHHBIX IPOLIECCOB
Vwmerb paborath ¢ COBpPEMEH- 1. Poub u MeCTO MaTeMaTHIECKON MOJICIIH. Maremarideckas
HbIMH  IIPOrpPaMMHBIMU 2. 3ajganue orpaHuueHuii (YCIaoBuii) BBeeHHEM GapbepHOH, TpadHOi GpyHKINH. CTaTHCTHKA B MCTal-
CpeACTBaMK pacHeTa 3. T'paduueckuii METO IMHEHHOTO POTPAMMUPOBAHHSI. Typrau
4. Cospmanue rpaduyecKix 00BEKTOB Ha JIMCTAX M AHarpaMmax 3JIeKTpOHHBIX Tadmi Excel.
5. Merobl HenMHENHONH ONTUMHU3AIIMA
Buazners METO/laMu  aHanusa (u- 1. Poub 1 MeCTO MaTeMaTHIECKON MOJIEIH TIPU AHAITM3E JaHHBI3 METAJLUTYPTHYECKHUX MPOLIECCOB TPOLEC-
3UYECKHX SIBICHUH B COB.
TEXHHYECKUX YCTPOHCT- 2. T'paduyeckuii METO TMHERHOTO IPOrPAMMHPOBAHMS.



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0
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u npozpammul
BaX M CHCTEMax 3. CuMIUIEKC METO JIMHEHHOTO IPOrPaMMHUPOBAHUSI
3HaTh TpeboBaHus K moAro- | TpeOoBaHUS K COCTABICHHIO, HAIIMCAHUIO M O(OPMIIEHHIO OTYETA TI0 TPOU3BOICTBEHHON - IPAKTHKE IO IOy~
TOBKE OTYETa IO MPOU3- | YeHUIO MPO(ECCHOHANBHBIX YMEHHI U OIbITa MPo(eccCHOoHaTBHOM AeATETbHOCTH.
BOHCTBCHHOﬁ IMPAKTUKE B MEPpUOJ MPAKTUKU CTYACHTHI NOJDKHBI U3Yy4aTh CIICAYIOIINE BOIIPOCHI:
COIIACHO  YTBEPA/ICH- | By BBITYCKAeMOil 3aBOXOM IPOAYKIHH, HCTOMHHKH I0Ty4aeMOro HCXOAHOr0 MaTepHala, TOILIHBA, SIeKTpo- | L IPOM3BOICTBEHHAS -
HBIM (hopMam SHEpruH, BOJOCHAOKEeHHA. TexXHOIorndeckas CBsA3b OCHOBHBIX NPOM3BOJCTBEHHBIX IIeX0B. BHyTpH3aBoackoii | [TPAKTHKA IT0 MOJIY-
Tpancnopt. Opranusanys yrpasieHus 3aBogoM. [lepcreKTHBbl pa3BUTHS 3aBOJa U €ro 3HaUYeHHE JUIs Hapoj- | YEHHUIO IPpodeccuo-
HOT'0 XO3SIIICTBAa U JJIsl JAHHOTO MPOMBIIIJIEHHOTO paiioHa HAJIbHBIX YMEHUW 1
YMeTb coctaBiIATh OT4YeT 110 | COCTaBIATH, MUCATh U OGOPMIIATH OTUET 110 MPOU3BOACTBEHHOH - MPAKTHKE IO MOIYYEHHIO IPO(eccHoHanb- | OmbITa MPOQECcCHo-
MPaKTHKE HBIX YMEHHUH U ONBITA MPO(ECCHOHANBHON NEeITeIbHOCTH. HAJIbHOU IeSITeIbHO-
Brnaners NpaBUJIAMU TOATOTOBKH CTH

YCTAHOBJIEHHOW OTYET-
HOCTH 10 YTBEPXKICH-
HbIM (hopmam

ITpuemamu cOopa MaTepuana Ui COCTaBICHUS OTYETA [0 MPOU3BOACTBEHHOH - IPAKTHUKE IO MOIYIECHUIO
npodecCHOHANBHBIX YMEHUH U OIbITa IPOGECCHOHANBHON AEATENbHOCTH.
Copep:xaHue oT4yeTa onpeaessieTcs HHANBUIYaTbHBIM 3aJJaHHEM, BBIJAHHBIM PYKOBOJIUTENIEM MPAKTUKU

OIIK-5 - cnocoOHOCTBIO IPUMEHATH B IPAKTHUECKOM AEATEIbHOCTU IPUHLUIIBI PAl[MOHATIBHOIO MCIIOJIb30BaHUSI IPUPOJAHBIX PECYPCOB U 3aLIUTHl OKPYKaroIen

cpenbl
3HaTh OCHOBHBIE HMCTOYHUKHM M | Ha3oBute 3Tarsl co3aanus 0€30MacHOro dHU3HEHHOTO IPOCTPaHCTBA
¢dakTopel Quzmueckoro, | Kakue npakTudeckue penieHns MPHOPUTETHBI MPU PEaT3allii CHCTEM 3alllUThI OT OMaCHOCTEH?
XUMHUYECKOT0 U Omojo- | POpMBI TPYIOBOH AEATEIBHOCTH M SHEPTETHYECKUE 3aTPaThl YEIOBEKa.
TMYECKOTro 3arpsi3HeHus | JlelicTBre napamMeTpoB MUKPOKJIMMATa Ha YeJIOBEKa.
OKpy>Karoleil cpenpl, ux | Biausaue ¢pusnueckoil Harpy3ku Ha GU3HOJIOTHIO YEJIOBEKaA.
BIIUsIHUE Ha atMocdepy,
runpocdepy, TIMOUBY U bezonacHocTh xu3-
YCIIOBCKA HEIEATEIbHOCTH
YmMmeTs pasnuuate Qusndeckue, | [IpakTuueckoe 3axanne
XHMHIYecKne. Ouosoru- | B momemennn, pasmepom 4x10x4 m°, yCTAaHOBIIEHO TPH OMHAKOBBIX KOMITBIOTEPA (CHCTEMHDIH GIIOK M MOHH-
yeckue  (aKTOpbl WX | TOp, pazMepoM 13 MoiiMOB, PU TIOCTOSTHHOM BKIIFOYEHUH). 32 KayKIbIM KOMITBIOTEPOM PadOTaeT OJUH orepa-
napameTpsl M 00cyx- | Top (pusnueckas Harpyska — jerkas). Taxke B IOMEIICHUH HAXOIATCS: HACTOJIBHBIHN JIa3epHBIN MPUHTED, CKa-

IaTh CIIOCOOBI 3aIUThI
OT HHUX TEXHHUYCCKUMH,

Hep, Gakc U 0UCHBIN KOMPOBAILHBIN anmapat (B crisiiieM peskume). [[pUTodHO-BBITSHKHASL €CTECTBEHHAS!
BEHTHJISIIMSL OCYLIECTBIISIETCS Yepe3 OKOHHbIE MPOEMBI (TeMIiepaTypa HapykHoro Bo3ayxa 18 °C) u pemerku




CmpykmypH CmpyxkmypHbiti
blll DNIeMenm Inanupyemoie oNleMenm
Oyenounvie cpedcmea .
KOMnemenyu | pe3yibmamsi 00yuenus 00pazoeamenvHoll
u npoSpammol
OpraHM3allMOHHBIMM M | BBITSDKHBIX MIAXT (3KaTf03u ¢ yriiom oTkpbitust 30°). Ilepemnaa BHICOT MPUTOYHOTO U BBITSHKHOTO OTBEPCTHIA
YIPABICHYSCKUMU  Me€- | okoJI0 1 M.
TOJaMH [TpuHUMAs1, 9TO ONTUMAIILHBIM YCIOBHSIM PabOTHI ONIepPaTopa COOTBETCTBYET TeMrieparypa 22 °C, onpenenuTh:;
HEOOXOUMYIO TPOU3BOAUTENHHOCTD (PAcXoJl) MPHUTOYHO-BBITSDKHOW €CTECTBEHHOW BEHTWIISAIMH, TUIOMIATb
BBITSKHBIX IPOEMOB U KPATHOCTh BO3TyX000OMEHa.
Bnaners METOJIMKaMU M3MEPEHUS KommiekcHblIe 3aqaHusA:

pa3nu4HbIX (aKTOPOB U
crocobaMy OLICHUBAHUS
9THX (aKTOpPOB Ha OK-
PY’KaloIIyIo Cpey

PACYET HOJIMT'OHA TKO

3ananme: PaccunTarh MOIMIOH TBEPABIX KOMMYHAIBHBIX OTXOOB 110 HCXOTHBIM JaHHBIM, TIPUBEICH-
HBIM B Tabi1.3.

Tabmmma 3
Hcxonnple nanHbIe (BapHaHTHI)

No BapuanTa T, ner Ny, gen N,, uen Hy', M
1 20 350000 500000 20
2 20 1300000 2000000 40
3 25 280000 450000 25
4 18 630000 1000000 30
5 22 410000 800000 30
6 25 250000 520000 20
7 20 1100000 1800000 35
8 18 800000 1100000 30
9 19 425000 630000 30
10 22 370000 530000 30
11 23 1600000 2200000 40
12 25 1025000 1500000 40
13 20 220000 390000 20
14 18 420000 610000 25
15 18 550000 950000 25
16 22 1310000 2000000 40
17 22 355000 940000 20
18 25 820000 1300000 30




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm

obpazosamenvHol

npOSPAMMUL

19 20 225000 475000 20

20 18 510000 975000 25

21 20
22 23
23 22

1400000
345000
660000

1900000 40
420000 20
1400000 25
24 25 1250000 2300000 40
25 25 440000 710000 25

3HaTh

OCHOBOITOJIATAIOIINe
3aKOHBI TIPUPOJIBIL:
MIPUHIIUTIEI OPTaHNU3aINN
U pa3BUTHA OHOChepHl,
€€ CTPYKTypy; NpHUHLHU-
M6l OpTaHM3AlW{, pa3-
BUTHSI, YCTOWUYHUBOCTH,
CTPYKTYpYy OHMOTreoIeHo-
30B;

3aKOHbI B3aUMO/IENCT-
BHUS KHUBBIX OPraHU3MOB
Y X COOOIIECTB CO cpe-
JI01 0OWTaHS; PUHIIH-
TIBI PAIIMOHATBHOTO
MIPUPOIOTIONH30BAHUS U
TIEPCTIEKTHBBI CO3/TAaHUS
AKOJIOTHYECKHU Oe30mac-
HBIX TEXHOJIOTHM;
COBPEMEHHbIE po-
rpaMMbl W TIPOEKTHI
AKOJOTHIECKOTO MOHH-
TOpUHTA Cpelsl o0uTa-
HUS

TeopeTuueckre BOMPOCH! K JIAOOPATOPHBIM M KOHTPOJILHOH paboTaM, a Tak)Ke HHTEPAKTUBHOTO TECTHPOBa-
HUS

YMeTh

IrPaMOTHO BeCTH OMOUH-
IHUKAlMOHHBIE HA0JIIO-

OtBeuarh Ha BOIIPOCHI K J'Ia60paT0pHBIM pa60TaM 1 UHTCPAKTUBHOI'O TCCTUPOBAHUA

DKonorusa




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

JICHUSI B CBSI3M C 33]a-
YaMH HKOJIOTHYECKOTO
MOHHUTOpPHHTA U TPaMOT-
HO OLICHUBATh MOCIE-
CTBHS CBOEH mpodec-
CHOHAJIBHOM JIEeATENBHO-
CTH;

MNpUMCHATHL MCTOABI pa-
IUOHAIBHOTO MPHPOIO-
MOJIB30BAaHUS ISl CO3-
JlaHUSI YCTOWUYUBBIX 3KO-
CHCTEM Ha 3Tare Mpoek-
TUPOBAHUS 3€IEHOTO
CTPOMTENBCTBA

Bnanets

MPaKTHYECKUMHU  HaBBI-
KaMH TI0 OIpeeSIEHUIO
YPOBHEM  BO3JEHCTBUA
AHTPOIOTeHHBIX (aKTO-
POB Ha IKOCHCTEMBI;
METOJJaMH METOABI pa-
LUOHAIBHOTO MPHUPOIO-
MOJIb30BAaHUS ISl CO3-
JlaHUSI YCTOWUYUBBIX KO-
CHUCTEM Ha 3Tare MpoeK-
THPOBAHUS 3€JIEHOTO
CTPOMTETBCTBA,
crnocobamMi MHUHHMMH3a-
UMK HEeOIaromnpusaTHOrO
BO3JICUCTBHUSI HA OKpYy-
KAIOIIYI0  NPHUPOJHYIO
cpedy U 310pOBbE 4eJo-
BeKa

Hapwpikamu BU3YAJIBHBIX ME€TOJIOB 3KOKOHTPOJIA, SHAHUAMU 3aKOHOB ITPUPOJIbI. HA KOTOPLIX OHU OCHOBAHBI




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl

OIIK-6 - cnocoOHOCTBIO UCHOIB30BAaTh HOPMATUBHbBIE MPABOBbIE JOKYMEHTHI B CBOEH Mpo(heCCHOHATBLHOM eI TeIbHOCTH
3HaTh POJIb TIpaBOBOM HHPOP-

Mal{ B pa3BUTHHU CO-

BPEMEHHOTO OOIIIECTBA U IIpumepnvie sonpocut k 3auemy

npodeccHOHATBHON 1. TlonsitHe U CYIIHOCTH MpaBa.

NeSITENbHOCTH; 2. HcrouHuku npasa.

BUJIbI HICTOYHUKOB TIpa- 3. Cucrema 3akoHozarensctsa Poceuiickoit denepanum.

Ba, 4. HopMaTHBHO-TIPaBOBBIE AKTHI, UX BHIBI.

CHCTEMY 3aKOHO/ATEIIb- 5. Otpaciu poccHiicKoro mpasa

ctBa Poccuiickoit @ene-

pamuu
YnMmeTs HaXOJWUTh U aHAJTU3UPO- Ilpumepnsie npakmuueckue 3a0anus:

BaTh npaBoByI0 HH(pop- | [locne pacTopkeHns Opaka pomuteneit Anapromnia XonkuH ObUT ocTaBieH Matepu [ opaeesoit B.. @aktudeckn

MalIHIo; K€ OH mpoxkuBall ¢ 6abymikoit XonkuHo# P., rme Obu1 paHee mpormcad. XoykuHA P. pemmna npoaats CBOO TIpasosenenne

WCIIOJIb30BaTh MPaBO- KBapTHUPY U MOMpPOCHIIa OBIBIIYIO CHOXY MPOMHUCATh MANbUYKKA Y ce0sl U 3aHAThCS, HAKOHEI, BOCTIUTAHHEM ChI-

BYIO HH(OPMAaLIMIO IPH | HA, Ta HUKAaK HE OTpearuposa’a.

peUICHUU KOHKPETHBIX | JlaliTe mpaBOBYIO OLEHKY CHUTyallud. APryMEHTUPYHUTE CBOM OTBET CO CCBUIKOM Ha cTaThu yactu 1 ['paxnan-

JKU3HEHHBIX CUTyalluil | ckoro kojiekca P®.
Brnagers MPaKTHYECKUMHU  HaBBI- Ilpumepuvie npakmuueckue 3a0anus:

KaMM paboThl CO Crpa- 1. Wcnone3yst, nannsie cetn MHTEpHET HaiiauTe O(UIMATBHBIE CANTBI CIPABOYHO-TIOMCKOBBIX CHCTEM

BOYHO-TIOUCKOBBIMHU Koncynprant IIntoc u I'apaHnr;

cucremamu  Koncyub- 2. Wcnonb3ys, pecypehl CIPaBOYHO-TIOUCKOBOM cucTeMbl Koncysbrant Ihmoc Haiinure KoHcTHTYIHIO

tauT [lmroc u I'apanT Poccuiickoii @eaepannu B NOCIEIHENH peIaKIUK;

3. Hcnonb3ysi, pecypcsl ClpaBOYHO-MOMCKOBOM cuctembl ['apaHT HaiiauTe YronoBHbI Kogekc Poccuii-
ckoil denepanu B MOCIEAHEN pelaKIIUH.

3Hath HOpMaTHBHBIE TPABOBBIE TIpoN3BOACTBEHHAS -

JOKYMEHTHI, cBs3aHHbIE | [IpaBuia opopmieHns: Ha NPAKTHUKY B OT/AEIE TEXHUYECKOT0 00yUeHHsI MPEANpHUTHS. MPAKTHKA IO TIOTy-

C JTamamMu mpoxoxnie- | [IpaBria momydeHus mporycka Ha MpearnpusITie

R — YEHUIO HpO(I)eCCI:IO-
YMetb HCIONIB30BaTh  HOpMa- HAJIBHBIX yMCHHH 1

THUBHBIE TPABOBBIE JI0- HpI/IMeHSITB 3HaHMA, IMMOJTYYCHHBIC HA HHCTPYKTAXKE IO TCXHUKE 0€30I1aCHOCTH OIIbITa Hpo(beccp[o_




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

KYMEHTBI B CBOCH IpoO- HaJIbHOM JI€SITEIBHO-
(heccruoHanbHON Jest- CTH
TEBHOCTH

Bragets MIpaBoOBO  MHGMOpPMAIIH-

eii, HeOOXOIMMOMH B CBO-
ell  mpodeccuoHaIbHOMN
JeSTSILHOCTH

IIpaBunamu TeXHUKU 0€30MACHOCTH

OIIK-7 - TOTOBHOCTBIO BEIOUpATh CPEACTBA U3MEPEHUM B COOTBETCTBUH C TPEOYEMOIN TOUHOCTHIO U YCIOBUSAMU IKCIUTyaTalluK

3HaTh

TEOPETUYECKUE OCHOBBI
METPOJIOTHH; METOIBl U
CpencTBa WU3MEpEHHS
($u3NUecKuX M XUMHUYe-
CKHX BEJINYMH;

METOJIBI OLICHMBaHUsA
HOTPELIHOCTEH U HEOI-
pPEIENEeHHOCTEN ¢ IIpu-
MEHEHHEM  COBPEMEH-
HBIX HMH(OPMAMOHHBIX
TEXHOJIOTHH

RBOoOo~NoOM~MWONE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Ilepeuenwv gonpocos
[TonsTre 1 OCHOBHBIE TPOOIEMBI METPOJIOTHH.
ITonsiTe n3MepeHusl.
Ou3nyuecKre BETUINHBI U UX U3MEPECHHUS.
[IIxansl n3MEpEeHUN.
Cucrembl (HM3HYECKUX BEITHMUUH.
Knaccudukarus u3sMepeHuii.
ITpuHIMIIBI, METO/IBI U METOJUKHN U3MEPEHUH.
Mertpuueckasi cuctema mMep.
[Ipumepsr cuctem eauHAL] GU3NIECKUX BEITHUNH.
OTHOCHUTEIIbHBIC U JIOTApU(PMHUUECKUE BEIIMIMHBI.
MexnyrapoaHas cucrema equaui (CH).
[onsTre n knaccuukanus CpeacTB U3MEPEHUIA.
MeTpoJIornuecKkne XapakTeEpUCTUKU CPEACTB U3MEPEHUIA.
Hcnons3oBaHue CpeicTB U3MEPEHUMN.
HopmupoBaHue nmorpemHocTeit CpecTB U3MEPEHUN.
Kraccet TouHOCTH M MX 0003HAYCHUSI.
DTaJIOHBI U UX UCIIOIH30BaHHE.
[TonsATHE NOTPEIIHOCTH U3MEPEHUM.
Knaccugukanus norpemHocTeil n3MepeHui.
Heo6xoammocTh MpaBOBOTO 00SCIICYCHISI METPOJIOTHUECKON eI TENHHOCTH.
OcHoBHBIe mo0XeHus 3akoHa PO «O6 obecnieyeHNH eTUHCTBA U3MEPECHUIDY

Mertpomorusi, craH-
JapTU3aLys U cep-
TudUKams




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel

YmMmeTh NPUMEHATH cpeacTBa Jlabopamopnvie 3auamus:

WU3MepeHU pa3nuyHbIX | OLeHKa METPOJIIOTHUECKUX XapaKTEPUCTHK U3MEPEHUH

(hM3UIECKUX BEITMYHNH;

OCYLIECTBIATH  BBIOOP

CPENCTB M3MEPEHHU IO

3aJJaHHBIM  METPOJIOTH-

YEeCKUM  XapaKTePUCTH-

KaM; BBIOMPATh METOMH-

KU UCHBITAHUN
Bnagets OCHOBHBIMU TIpHEMaMH | 3a0aHus Ha peuieHue 3a0ay U3 npogheccUoHaibHol 0bracmu, KOMNIEKCHblE 3a0aHUSA:

MoNTy4eHusi, 00paboTKH
U IIPEACTaBIICHUSA JaH-
HBIX WU3MEPEHHUH, UCIIBI-
TaHU U KOHTPOJISL;
MCTOJaMH IMOBEPKU U
KaJTuOpPOBKH;

METOJIaMH  U3MEPEHMH,
KOHTPOJISI ¥ UCTIBITAHUH

O1eHKa COCTOSHUSI METPOJIOIMYECKOTO 00ECIeUeHNSI METAJLTYPIrHUECKOT0 3aBOa

OIIK-8 - cnocoOHOCTBIO CJICA0BAaTh METPOJIOTHUCCKUM HOpMAaM M IpaBUJIaM, BBIIIOJIHATH Tpe6OBaHI/I$I HAallMOHAJIBHBIX U MC)KAYHAPOAHLIX CTAHAAPTOB B obnactu

po¢eCCHOHATBHON
3Hatb MPUHLUIBL U LENH CTaH- Iepeuenw 6onpocos
JapTU3aluy U TexHude- | 1, Henu crangapTH3ayy.
CKOr0O  pEryJMpoBaHus; | 2, [IpyHUIHKIIEI cTaHAAPTU3ALMH.
CUCTEMBI CTaHZIAPTOB 3. Opranun3zanyst paboT 10 cTaHIapTU3ALHH.
4, JIOKyMeHTHI B 00JIaCTH CTaHAAPTH3IAIIHH.
5. Bune! crannapTos.
6. Texandgeckue ycnoBus. Haznauenne, mpuMeHEHNE U pa3padOTKa TEXHUIECKUX YCIOBHIMA.
7. [IpumMeHeHne TOKYMEHTOB B 00JIACTH CTAHAAPTH3ALIMU.
YmMmeTs HCIIONB30BaTh CTaHJAp- Jlabopamopnvie 3auamus.:

Thl U JIpyTM€ HOPMAaTUB-

HBIC JTOKYMCHTBHI IIpU

OHeHKa TEXHUYCCKOI'O YPOBHA OTpPACIM B 3aBUCHUMOCTH OT CTCIICHU 00eCIeYeHHOCTH HOPMATHBHBIMH OOKY-

MCHTaAMH

Mertpomnorusi, cTaH-
JApTH3AIHS U Cep-
Tudukanms




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
OLIEHKE, KOHTpPOJIE Kade-
CTBa U cepTHU(HKALUH
POAYKIIMH
Bianers METOAaMH M CPEIICTBAMH | 3a0anus Ha peuierue 3a0ay u3z npoghecCuoHaIbHol 00aacmu, KOMNJIEKCHbIE 3A0aHUSL:
pa3paboTku u odopmiie- | [loAroTOBUTE MPOEKT cTaHIAPTa MPEIIPUSITHS
HHUSl TEXHUYECKOU JOKY-
MEHTALUH
3HaTh OCHOBHBIE TIOHATHA B | Ilepeuens meopemuueckux 60npoco8 K IK3ameny:
00J1aCTH METPOJIOTUH; 1. Tloustue xadectBa. CyIHOCTh U poJib KauecTBa. OCHOBHBIC TEPMHHBI M ONPEICICHHS CHCTEMbI Me-
OCHOBBI T'OCYJIapCTBEH- HEDKMEHTa KadecTBa.
HOM CcHCTeMBI oOecrede- 2. IlpuHuune! 1 pyHKIMK YyIPABICHUS KAUE€CTBOM.
HHS CIOMHCTBA M3MCpC- 3. Mogens kauectBa. Knaccudukanus n xapakTepucTiKa Mojieiel cucteM kadecTsa. Mcropust coznanus
HUH U Pa3BUTHS CTAHIAPTOB KauecTBa. POCCUICKUI ONBIT YIIPaBICHUS KAYECTBOM.
4. ®opMHupOBaHHUE U Pa3BUTHE aMEPUKAHCKOW IIKOJIbI yIIPABJICHHUS KAYECTBOM.
CHOBHBIE ITOJIO’KEHHS SINOHCKOM IIKOJIBI YITPABJICHUS KAYECTBOM.
5 O
YmMmeTh KCIIOJIb30BaTh TpeboBa-
Ilepeuens meopemuueckux 60npPOCO6 K IKIAMEHY:
HUS HalMOHAIBHBIX U
1. CrpykTypa MeXIyHapOIHBIX CTAaHAAPTOB IO CHCTEME MEHEIKMeHTa KadecTBa. OCHOBHBIE TOJIOXKe-
MEXIYHapOIHBIX CTaH- s VYpaBieHue KkadecT-
apTOB U TUX HOp- )
Aap APy p 2. 3agauu ciyXObl CTaHAAPTU3ALNH IPEANPHUITHS BOM 11 KOHTPOJIb B
MaTHBHBIX JIOKyMEHTOB MIPOKAaTHOM IIPOU3-
3. Merponorudeckoe odecriedeHue. 3aaq U CTPYKTypa METPOJIOrHYECKOro 00eceyeHHsI.
B obOmactu mpodeccuo- BOIICTBE
N 4. Bujsl paboT NpH NPOBEJICHUN CEPTHHOUKAIHH. l
HAJIBHOW I€STENbHOCTH;
Bnanets TpeOOBaHUSIMU  TEeXHH- | [lepeuens meopemuueckux 60nPOCO8 K IK3AMEHY:
4CCKHUX PErIIaMCHTOB K 3. Texuuueckoe perynupoBaHue. OOBEKTbl TEXHUYECKOTO PETYJIUPOBAaHMSA. [IPUHIMIBI TEXHUYECKOTO
KayecTBy METaJUIONpPO- peryarupoBaHUsL.
JYKLUK U 6E30MaCHOCTH 4. 3akoHomarenbctBO PD 0 TexHMYecKOM peryiupoBanud. Texuuueckue pernamenTsl. Llenn ux npuss-
B cdepe mpodeccuo- THS M MX COJIEpKaHuE.
HAJIPHOU NIEATCIIPHOCTH 5. Cranpapruzanus. Lenu 1 npuHIMObl cTangapTusanid. OO0bEKTHI CTaHIapTH3ALIH.
6. Ocnosublie nonoxenus crangapra UCO/TY 16949.
7. Tpunimns! 6epexmBoro npous3soacTea. CynHOCTh MeToqUKH 8D MpH B3aMMOOTHOLIEHHSX C MOTpE-

OuTEeNIMHU NPOIYKLIUH.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
OIIK-9 - cnocoOHOCTHIO UCHOIB30BATh MPUHIUIIBI CUCTEMbl MEHEIKMEHTA KaueCcTBa
3HaTh IPOLEAYPBI OLICHKH, Ilepeuens 6onpocos
IUIAHUPOBAaHUA KadecT- | [IoHATHE MOATBEPKIEHUS COOTBETCTBUS.
Ba, aynuTta U cepTudu- | [[pUHIUIBI MOATBEPKICHUS COOTBETCTBHSL.
Kaluu CUCTEM KaudecTBa | DOpMbI IOATBEPKACHHS COOTBETCTBUS.
Ha COOTBETCTBUE MEX- | JJ0OpOBOIBHOE MOATBEPIKACHUE COOTBETCTBHSL.
IyHapoIHBIM  craHzaap- | O0s3aTebHOE MOATBEPKICHHE COOTBETCTBUSI.
TaMm Ceprudukanms ciucreM 00ecleyeH s KauecTBa.
3akoH PO «O 3amuTe mpaB noTpeOuTeNneii.
3akoH PO «O cepTuduranmu MpoayKIHA U YCIIYT».
[TpuHIHMITEL, TIPaBUIIA B TIOPSIIOK MIPOBEACHUS CEPTUPHUKALINY MPOAYKIIUH.
AKKpeauTanys OpraHoB 10 cepTU(UKALMN U UCIBITATENIBHBIX Ja0opaTopuil. Merponorus, cTaH-
3HAKH COOTBETCTBUSL. JapTu3anus u cep-
YmeTs IUTAHUPOBATh PabOTHI IO Jlabopamopnvie sauamus. TUDUKAIUSL
ceprudukanu U crad- | [lonroroBka JoKyMeHTOB Juis ipoBesieHus cepTudukaius B cucreme [[OCT P
JapTU3aluy; TPUMEHATh
JOKYMEHTALMIO CHCTEM
Ka4ecTBa
Bnanets METOJIaMU CTaHJAPTU3A- | 3a0aHUs HA peuteHue 3a0ay U3z npophecCUoHaIbHOU 00AACmU, KOMNIEKCHbIE 3A0AHUSL:
mun 1 cepruduxanuu | OueHka 3¢p¢peKTUBHOCTH (GYHKIIMOHUPOBAHUS KOHKPETHON CHCTEMBbI CepTU(HUKALUN
MaTEepHasoB, MPOIECCOB
1A CUCTEM MEHEIKMEHTa
Ka4yecTBa;  CTpaTerueu
MEHEJDKMEHTA Ka4eCcTBa
3Hathb TEPMHUHOJIOTHIO, OCHOB- | Ilepeuens meopemuueckux 60npocoe K IK3AMeEHy:
HBIC IPUHIIUIILI U Opra- 1. Tlomsarue xauecTBa. CymHOCTb M pOJIb KadyecCTBa. OcHOBHEBIE TEPMUHBI U ONIPEJICIICHUS] CUCTEMbI MECHEI K- YHpaBJleHI/I e KauecT-
HH3ALMOHHO- MEHTa KauecTBa.
BOM ¥ KOHTPOJIb B
METOJNYCCKUE NOAXOAb! | 2. IlpuHIMIBI U QYHKIUK YIPABICHUS KAYECTBOM.
K YIIPaBJICHUIO Ka4yeCT- 3. Mouens kauectBa. Kilaccudukaiys 1 XapaKTepUCTUKA MOJIENIEH CHCTEM KayecTRa. TpOKATHOM HPOH3-
BOM 4. Hctopwust co3gaHus U pa3BUTHS CTAHIAPTOB KauecTBa. POCCHICKMI OIBIT yIIpaBIeHNs Ka4eCTBOM. BOACTBC
5. ®opmupoBaHHE U pa3BUTHE AMEPUKAHCKOM IIKOJIBI YIPaBJIEHHsI KAYECTBOM.
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OCHOBHBIE MOJIOKEHHS STIOHCKOMN IIIKOJIBI YITPABIICHUST KAYECTBOM.

CTpyKTypa MeKAyHapOJHBIX CTAHAAPTOB 110 CUCTEME MEHEIKMEHTa KadecTBa. OCHOBHBIC TIOJIOKEHHSL.
Kpartkas xapakrepuctuka MC MCO cepum 9000 (I'OCT P CO 9000).

. IlpuHUIMTBI MeHeTKMEHTa KadecTBa. TpeboBanus Kk cucreme MeHepkMeHTa kadectBa o ['OCT P MCO
9001. O6mme TpeboBaHHUS.

10. Knmaccudukarus METOI0B YIIpaBIeHHUS Ka9eCTBOM.

11. ConeprkaHue MPOLECCHOTO MOAX0/a K YIIPABICHHIO KAYECTBOM.

12. TIpomecchl )KU3HESHHOTO IUKJIA B CHCTEME MEHEPKMEHTA KauecTBa.

13. Copepxanue KOHIETINN HAIIHOHAIBEHON MOMUTHKH Poccuu B 06s1acTi KagecTBa NPOAYKIHU H YCITYT.

14. HaunoHanbHbIe IPEMHUN B 00JIACTH KauecTBa.

15. Yro moHMMAETCS O] CXEeMOH CepTU(hUKAITUY.

16. OcHOBHBIC HaNpaBJICHHUS M MEPCHEKTUBBI Pa3BUTHS M BHEIPEHHS COBPEMEHHBIX CHCTEM MEHEDKMEHTa
Ka4yecTBa METAIUTYPIHYECKOTO MPEIIPHUSITHS

©o~No

YmeTh

HPUMEHSATh HUHCTPYMEH-
ThI IUIAHUPOBAHUS,
YIIPaBJICHUS KAYECTBOM
HPOYKLIUN

Ilepeuens meopemuueckux 60npocos K IK3aMeHy:

OpraHn3aimoHHO-PaCTIOPSAUTENbHBIE METOJIBI YITPABIICHHUS KAYECTBOM.

NHKeHepHO-TeXHOIOTUYECKHE METO/IbI YIIPABICHHS KaueCTBOM.

DOKOHOMHUYECKUE METO/IbI YIIPABICHHS KAYECTBOM.

CoumnanbHO-TICHXOJOTHYECKUE METO/IbI YIIPABICHUS KAY€CTBOM.

DKcrepTHBIE METO/Ibl YIIPABJICHUS] KAUECTBOM.

Meronp! ayiuTa U1 CAMOOLICHKHU.

TpeboBanusa x cucteme MeHemxmenta kadectBa mo ['OCT P MCO 9001-2015. OTBeTCTBEHHOCTH
PYKOBOJICTBA.

8. TpebGoauust k cucteme MeHekMenTa kauectBa mo ['OCT P CO 9001-2015. MeHemKkMeHT pecypcoB.

9. TpebGosanus k cucreme MeHemkMenTa kadectsa mo ['OCT P CO 9001-2015. TIporiecchl KH3HEHHOTO
[IUKJIA TIPOTYKIIHH.

10. TpeboBanus k cucreme Meremkmenta kadectsa o ['OCT P UCO 9001-2015. U3mepenue, aHanus.

11. TpebGoanus k cucreme MeremkmMenTa kadectsa mo I'OCT P UCO 9001-2015. Vayumenue.

12. JToxymMeHTalMOHHOE 00ECTIEUEHHE CHCTEMHOTO YIIPABIEHHS KAUECTBOM.

13. Crpykrypa cucteMbl MEHEPKMEHTA KaueCTBa HA METAILTYPIHYECKUX MPEAPHSATHSIX.

14. JloxymeHTBI B 001aCTH CTaHaapTU3aiii. Buisl crangapToB. HanmoHabHbIE CTAHIAPTHI.

NooabkowhE




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm IInanupyemoie oNlemMenm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npo2pammol
Biagers OCHOBHBIMHU Ilepeuens meopemuueckux 60npocoé K IK3ameny:
MHCTPYMEHTAMHU 1. Knaccudukanus u cogepkaHue BUAOB KOHTPOJIS Ka4eCTBa Ha METaJUTyprUIeCKOM MPEANPHUSITHH.
ympaBieHus kauectBoM | 2. Mcmonp3oBaHne CTATUCTHYECKUX METOJIOB B YIIPABICHUH W KOHTPOJIS KAUECTBOM IPOAYKIIMHU U YCIIYT.
OpOTYKIMHU 8. Cucrema mokasaresneii KauecTBa METAUIONPOYKIIUH U METOJIbI X OTIPEICIECHH.
9. Texumueckoe perymupoBanne. OOBEKTHl TEXHHYECKOTO PEryaMpoBaHus. [IPUHLHUIBI TEXHHUYECKOTO
peryjaupoBaHus.
10. BakononarenscTBo P® 0 TeXHMYECKOM peryupoBanuu. TexHuueckue perinamMeHTsl. e ux NpuHsITHS 1
UX COJEpP:KaHHUE.
11. Cranpmaprusanms. Henu v npuntmine: cranaaptusanui. OObeKTh CTaHIapPTH3AINH.
12. Ocunosubie nonoxenus crangapra MCO/TY 16949.
13. Tpunimmne: 6epexiuBoro mpou3socTBa. CymHOCTs MeToaukn 8D mpy B3aMMOOTHOIICHUSIX C TOTPEOH-
TEJSIMU ITPOLyKLIUU.
14. KonnuecTBeHHAs OIIEHKA KayecTBa MpoayKimu. KBaqumeTpust KauecTsa.
3Hatb TEPMHHOJIOTHIO, OCHOB- | Ilepeuens meopemuueckux 60npocos K IK3amemny:

HbIC IPUHLIMIIBI U Opra-
HU3AIMOHHO-
METOJNYECKHE TTOIXO0IbI
K YIIPaBJICHUIO KAYeCT-
BOM

1. Tonstie xkayectBa. CymHOCT U poJib KadecTBa. OCHOBHBIE TEPMHHBI U OIPEIEIICHHS] CHCTEMBI MEHE]DK-
MEHTa Ka4yecTBa.

ITpuHIMITEL M QYHKIUK YIIPABICHUS KA4E€CTBOM.

Mogens xauectBa. Knaccudukanus u xapakTepucTHKa MOJENe CUCTEM KauecTBa.

Hcropust co3iaHns U pa3BUTUS CTaHAAPTOB KauecTBa. POCCUICKUN ONBIT YIIPABICHUS KAYE€CTBOM.
DopMypoBaHHE U Pa3BUTUE aMEPHUKAHCKOMN ILIKOJIBI YIIPABICHUS KAUEeCTBOM.

OCHOBHBIE MTOJIOKEHHS SITOHCKOMN ILIKOJIBI YIIPABIICHUSI KAUECTBOM.

CTpyKTypa MeKAyHapOJHBIX CTAHAAPTOB 110 CUCTEME MEHEIKMEHTa KadecTBa. OCHOBHBIC TIOJIOKEHHSL.
Kparkas xapakrepuctiuka MC MCO cepun 9000 (I'OCT P UCO 9000).

. IIpuHumer MeHeKMeHTa KayecTBa. TpeboBaHus Kk cucteme MeHemxkMeHnTa kauectsa mo ['OCT P UCO
9001. Obmme TpedboBaHusI.

10. Kinaccuduxanus METOOB YIIPABICHUS KAYECTBOM.

11. Conep:xaHue MPOLECCHOTO MOAX0a K YIIPABICHHIO KAY€CTBOM.

12. TIpotiecchl )KU3HEHHOTO IIUKJIA B CHCTEME MEHE/KMEHTa KauecTBa.

13. Conep:xaHue KOHIENIUHN HAIIMOHATIBHOM MoauTHKK Poccuu B 006nacTu KauecTBa NPOIYKIMHU U YCIIYT.

14. HaunoHanbHbIe IPEMHUX B 00J1aCTH KauecTBa.

15. 3amaun cyxO0bl cTaHAAPTH3AIMH MPEITPUATHS

©PNDOTAWN

VYnpasneHue kauecr-
BOM




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npocpammbl
16. Metponoruueckoe obecreueHne. 3a1a4u U CTPYKTYpa METPOJIOTHYECKOTO 00eCTIeYeHNSI.
17. Buapl paboT npu NpoBeACHUH CEPTHPUKALIUH.
18. Yto moHMMaeTCs 0 CXeMOH cepTUhHUKAIIUH.
19. OcHoBHBIE HampaBJIeHHUsI U MEPCIEKTHBHI Pa3BUTHS M BHEIPEHHUS COBPEMEHHBIX CHUCTEM MEHEIKMEHTa
KayecTBa METAJTyPrHYECKOTO MPeNPUITUS
YnMmeTs IIPUMEHATh UHCTPYMEH- | Ilepeuens meopemuueckux 60npocos K IK3Iamemny:
THI TUIAHUPOBAHUS, 1. OprasuzanroHHO-PaCHIOPSIUTENBHBIC METO/IBI YIIPABICHHUS KAYECTBOM.
YIPABJICHUS KA9E€CTBOM | 2. HHKEHEPHO-TEXHOJIOTNYECKHE METO/IBI YIIPABIECHHS KAUECTBOM.
HpOAYKIUH 3. DKOHOMHYECKHE METO/IBI YIIPABJICHUS KAYECTBOM.
4. CouuanbHO-IICUXOJIOTHYECKHE METOIBI YIIPABICHHS KAYECTBOM.
5. DKCHepTHbIE METO/IbI YIIPABICHUS KAYSCTBOM.
6. Meromp! ayquTa B CAMOOICHKH.
7. TpeGoBanus k cucreMe MeHemKMeHTa kKadecta mo ['OCT P MCO 9001-2015. OTBETCTBEHHOCTH PYKO-
BOJICTBA.
8. TpebGoauust k cucteme MeHekMenTa kauectBa mo [OCT P CO 9001-2015. MeHemKMEHT pecypcoB.
9. TpebGosanus k cucreme MeHemkMenTa kauectBa mo ['OCT P MCO 9001-2015. TIporecchl sKU3HEHHOTO
LIUKJIA TPOIYKLIUH.
10. TpeboBanus k cucreme MeremkMmenta kadectsa o ['OCT P UCO 9001-2015. U3mepenue, aHaus.
11. TpeGoBanus k cucteme MmeHerkMeHTa kadecta mo ['OCT P ICO 9001-2015. Yiyumienue.
12. ToxymeHTanuonHoe 00eceyeHe CHCTEMHOTO YIIPABICHHS KAYeCTBOM.
13. CrpykTypa cucTeMbl MEHEPKMEHTA KAUYECTBA HA METALTYPIUYECKUX PEATPHATUSIX.
14. loxymenTsI B obnacTu cranaaptusanid. Bujpl craniapros. HaimoHansHble CTaHAApTHI.
Bnanets OCHOBHBIMU HHCTPY- Ilepeuensy meopemuueckux 60nPOCO6 K IKIAMEHY:

MEHTaMH YIIPABJICHHUS
Ka4yeCTBOM ITPOIYKIUU

1. Knaccudukanus u cojepkanue BUJOB KOHTPOJIS KA4eCTBa HA METAIUTYPIHYECKOM MTPEIIPUSITHH.

2. Hcmonp3oBaHHE CTATUCTUYECKUX METOJIOB B YIIPABICHUN H KOHTPOJIS KAYECTBOM IPOTYKIIMU H YCIIYT.

3. Cucrema mokasareseii Ka4ecTBa METAIUIONPOLYKIIMHA M METOIbI X OTIPE/ICIECHHS.

4. Texuumueckoe perymupoBanue. OOBEKTHI TEXHHYECKOTO PETYIUPOBAHUS. [IPUHIUIBI TEXHHIECKOTO
PEryJIupOBaHHUSL.

5. 3akononarensctBo P® 0 TexHUYECKOM perynupoBanud. TexHuueckue periaMeHTsl. Llenu ux npuHsTHs u
UX COJEpPIKaHHUE.

6. Cranpaprusaius. [lenu v npuHIMnb cranaaptusaii. OObEKTH CTaHIAPTU3AIMH.
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7. OcHosuble nonokenus crangapra UCO/TY 16949.

8. Tpunimme! GepexInBOro mpou3BoacTsa. CymHOCTh METOAUMKH 8D MpH B3aMMOOTHOIIEHHAX C MOTPEOH-
TEJISIMU TPOYKITUH.

9. KoauyecTBeHHas OIEHKA KayecTBa NMPoayKimu. Keaaumerpus KauecTsa.

IMPO®ECCHUOHAJIBHBIE KOMIIETEHIIUN

JIIK-1 - cnoco6HOCTHI0 0OOCHOBBIBATH BBIOOP 00OPYAOBAHNUS JUIS OCYLIECTBIEHHUS TEXHOJIOTHYECKUX ITPOLIECCOB

3HaTh Ha3Ha4eHWe MaIIUH |
arperaTtoB  IPOKAaTHBIX
IIEXOB, B3aMOCBSI3b
TEXHUYECKUX  XapakTe-
PUCTHK O00OpYIOBAHHS C
TEXHOJIOTHYECKUMU Teopemuueckue gonpocul:
BO3MOXHOCTAMM  OCY-| 1. B wem COCTOHT OOIIHiT TTOPSIOK POSKTUPOBAHHS METAIUTYPTHIECKUX TIPEIPHSTHIA?
MICCTBIACMBIX  HPONEC- | 2 Kakue CyIIECTBYIOT THIIbI IPOEKTOB METAILTYPIHYECKUX TIPEAIPUSITUIA?
COB, 3. Yr0 TaKoe reHepalbHbIi 1aH?
KOHCTPYKIIMIO MAUIMH | 4 Ha30pyme METOIBI TPOCKTHPOBAHHS [CHEATbHBIX ILIAHOB
i{giir;;TOB MPOKATHRIX | 5 1asopure HPHHIIUITBI TPOSKTUPOBAHMS TeHEPATBHBIX TIAHOB
MOPSIOK  pa3paGoTKH, 6. B uem 3aKi04arOTCs 0COOEHHOCTH HpOGKTngOBaHHH MPOKATHBIX 11EXOB?
yTBEpHKICHHS, COTIIACO- 7. CrpourernbHas IWIONIA/IKa, TpPeOOBAHMS K HEH M TOPSIOK BHIOOPA.
BAHMS, 2 TAKIKE COCTAB H 8. Omnmure NporEecc MPOEKTUPOBAHKS METAILTYPTHYECKOr0O 00BEKTA Ha PUMEPE MPOKATHOTO 11EXA.
06BeM IIPOEKTHO- 9. KomrioHoBKa 000py/I0BaHHUSs, COOPYKEHHI U KOMMYHUKAIIUN [IPOKATHBIX IIEXOB.
cvertHoit  nokymenra- | 10. UTo BXoauT B pabouyro IOKyMEHTAIIHIO Ha CTPOMTENILCTBO 1eXa (paboumii poeKT)?
uu;
CHOCOOBI  PEKOHCTPYK-
oM 00OpYHOBaHHA U
O0OBEKTOB  MPOU3BOACT-
BEHHOT'O Ha3HAYEHUSI

YmMmeTs ONpeneNisiTh  NOPSIOK | [Ipakmuueckue 3a0anus:

pa3paboTKH, yTBEpKAe-

Pa3pa60TaﬁTe TCXHUYCCKOC 3aaHNC Ha N3IrOTOBJICHUC U MMOCTABKY IMPOKATHOI'O CTAHA.

OCHOBBI IPOEKTUPO-
BaHU MPOKATHBIX
[IEXOB




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

HUS, COTJacoBaHUs, a
TaKXe COCTaB U 00beM
MPOEKTHO-CMETHOM  J10-
KyMEHTAIINH;
OpTraHU30BaTh MPOIIECC
COCTaBJICHUS TEXHHUYE-
CKHX 33JaHUil Ha MpOEK-
TUpPOBaHUE 00OpyIOBa-
HUSl, TPOEKTUPOBAHHE
n(MIM) PEKOHCTPYKITUIO
00BEKTOB  TPOM3BOACT-
BCEHHOI'O HAa3HAYCHUA

Bnanets

HaBbIKAMU BbIOOpa U
Ha3HAYeHUS OCHOBHBIX
3JIEMEHTOB  000pYI0Ba-
HUS, HABBIKAMH KOMIIO-
HOBKM OCHOBHOTO U
BCIIOMOTaTeIbHOTO 000-
PYJOBaHMsI MPOKATHBIX
[IEXOB;

pa3paboTKu, yTBEpXKIe-
HUS, COTJIacOBaHMUs, a
TaKXKe OINpeJeNICHHs CO-
cTaBa u 00BEMa MPOEKT-
HO-CMETHOM  JOKYMEH-
TaIVH;

pa3paboTKH  TEeXHHUYe-
CKUX W KOMMEpPYECKHX
HNpEeMJIOKEHU Ha IIO-
CTaBKY 000py1OBaHuUs

Ipaxmuueckue 3a0anus:

CocraBbTe KOMMEPUYCCKOC NMPEAJIOKCHNUE Ha ITOCTABKY ITPOKATHOI'O CTaHaA.

3HaTL

HasHA4CHUC MaAllMH H
arperaTtoB IMPOKATHBIX

Teopemuqecmte 80npocosl.”

1. B uem cocrout 001uii HOpsiI0K NPOSKTUPOBAHMS METATYPTUUECKUX MTPEANPHUATHN?

OCHOBBI IPOEKTUPO-
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LIEXOB, B3aWMOCBSI3b
TEXHUYECKUX  XapakTe-
PHUCTHK O0OPYJIOBAHHA C
TEXHOJIOTUYECKHUMU
BO3MOXHOCTSIMH ~ OCY-
MIECTBISIEMBIX  MPOIEC-
COB;

KOHCTPYKLHIO MalldH U
arperaTtoB  MPOKATHBIX
IIEXOB;

MOPSIOK  Pa3pabOTKH,
YTBEPKACHUS, COTIIACO-
BaHUSI, a TAKXKE COCTaB U
00BeEM MIPOEKTHO-
CMETHOM  JOKyMEHTa-
INH;

CHOCOOBI  PEKOHCTPYK-
uud  000pyNOBaHUS U
00BEKTOB  TIPOM3BOCT-
BEHHOT'O Ha3HAYCHUS

Kakue cymiecTByroT THIIBI IPOEKTOB METALTYPIUIECKUX MPEATIPUATHIN?
Uro Takoe reHepaIbHBIN MIaH?

HazoBute MeTO1bI TPOEKTUPOBAHMS TeHEPATIbHBIX IIAHOB

HazoBuTte npuHIMITEI TPOEKTUPOBAHMS T€HEPATIbHBIX IIAHOB

B ugem 3akimrouaroTcsi 0cOOEHHOCTH MPOEKTUPOBAHUS MPOKATHBIX 1IEX0B?
CrpouTtenpHas IUIOMIaIKa, TPeOOBAHMS K HEH U OPSIOK BHIOOpA.

©oNOA~WDN

KomnonoBka o6opynoBanusi, COOpy>kKEHHI 1 KOMMYHHKAIAI POKaTHBIX LIEXOB.
10 Uro BXOIUT B pab0OIyr0 JOKYMEHTAIIAIO Ha CTPOUTENHCTBO 1exa (paboumii mpoeKT)?

Omnuiyre nporecc NPOEKTUPOBAHUS METALTYPrUUecKOro 00beKTa Ha MPHUMEpe IPOKATHOTO 11eXa.

YMeTh

OTIpENeNIATE  HOPSIIOK
pa3paboTKH, yTBEpKIe-
HUS, COTJacOBaHUS, a
TaKXXe cocTaB U 00beM
MPOEKTHO-CMETHOM  J10-
KyMCHTAIINH;

OpraHHM30BaTh IpPOLECC
COCTaBJIIEHMsSI TEXHHUYE-
CKMX 33JaHUil Ha MpPOEK-
TUpOBaHHE 000pyIOBa-
HUS, TPOEKTUPOBAHHE
(M) PEKOHCTPYKITHIO

Ipakxmuueckue 3a0anus:
PazpaboraiiTe TexHHUYECKOE 3a]]aHKE HA U3TOTOBICHUE U TIOCTAaBKY IMPOKATHOTO CTaHa.

BaHus 1exoB OM/JI
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00BEKTOB  TPOM3BOACT-
BEHHOT'O Ha3HAYCHHSI.

Bianets

HaBBIKAMH BBIOOpa U
Ha3HAUCHUS OCHOBHBIX
3JIEMEHTOB  000pYI0Ba-
HUA, HaBbIKaAMH KOMIIO-
HOBKM OCHOBHOTO H
BCIIOMOTATENBHOTO 000-
pYXOBaHUs TPOKATHBIX
LIEXOB,;

pa3paboTKu, yTBEpXKIe-
HUS, COTJacOBaHUs, a
TaKXKe OMpeNeNICHHs CO-
cTaBa u 00BEMa MMPOEKT-
HO-CMETHOM  JOKYMEH-
Taluu;

pa3paboTKH  TEeXHHUYE-
CKUX U KOMMEpPYECKHX
NpEeAJIOKEHU Ha  II0-
CTaBKY 000pYy/IOBaHHSI.

Ipaxmuueckue 3a0anus:

CocraBbTe KOMMCEPUYCCKOC NMPEAJIOKCHNUE Ha IIOCTABKY IMPOKATHOI'O CTaHa.

3HaTh

KJIacCH(UKAINIO MaIIuH
W arperaTtoB IMPOKaTHBIX
LIEXOB, OCHOBHBIE Xa-
PaKTEPUCTUKU  TIPOKAT-
HOTO 00OPYAOBaHHUS;

Ha3HAueHWe MaIluH |
arperatoB  MPOKAaTHBIX
LIEXOB, B3aUMOCBSI3b
TEXHUYECKUX  XapakTe-
PUCTHK O0OpYJIOBaHHSA C
TEXHOJIOTHYECKUMH

BO3MOXHOCTSIMU  OCY-

Teopemuqecmte 60NpOCHL.

1. Uro Takoe TJIaBHAs JIMHUS IIPOKAaTHOI'O crana? Hepe‘lI/ICHI/ITe OCHOBHBIC Y3JIbl, OTHOCAIIHCCA K

nepeaToOuHbpIM MeXaHu3MaM. KakoBo nx Ha3HadeHue?

2. HpI/IBeZ[I/ITe CXEMbI TJIABHBIX JIMHUHA C O6H.II/IM U MHAWBUAYAIIBHBIM IIPHUBOJAOM pa60q1/1x BasikoB. KakoBEI

MNpenMynIieCTBa U HEAOCTATKH Ka)K,Z[Oﬁ M3 3THX CXeM?

3. U3 xakux OCHOBHBIX JIETAJICH U Y3JIOB COCTOST pabOvMe KIIETH JIMUCTOBBIX IPOKATHBIX CTAHOB?
4. llpuBeanuTe TpPUMEPHI BCIOMOTaTEIbHBIX YCTPOWCTB, KOTOPHIMH OCHAINAIOTCS paboure KIIETH JIMCTOBBIX

IIPOKATHBIX CTaHOB?

O No O

Kaxkwue TpeboBaHus PETBSBISIOTCS K pa0OYUM BaIKaM MPOKATHBIX CTAHOB?
Kaxkyro QyHKIHIO BBIOJIHSIOT ONIOPHBIE BAIKA?
KakoBa 00m1ast KOHCTPYKIMS pabOUYKX U ONIOPHBIX BAIKOB JIMCTOBBIX MMPOKATHBIX CTAHOB?

[IpuBeauTe oOUMI anropuT™M BHIOOpPA OCHOBHBIX I'€OMETPHUYECKHX pa3MepoB paboyMX BaJIKOB JIMCTOBBIX

O6opynoBanue Mpo-
KaTHBIX [[EX0B
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MIPOKATHBIX CTAHOB?

B dem 3akimrouarorcs pacdeT MpOYHOCTH BAIKOB?

B dem 3axirouaercst pacdet ynpyroit aedopmaiiiy BaJIKOB, X 9TO TaKOE KECTKOCTh BATKOBOW CHCTEMBI?
HazoBuTe THIBI MOJIIMITHUKOB MPOKATHBIX BAJIKOB.

KakoBbI mpenmy1iiecTBa ¥ HETOCTATKY MOIIUITHUKOB KUIKOCTHOTO TPEHHUS U MOIIIUITHUKOB KaueHHs?

B 4yem cocTouT KOHCTPYKTUBHOE U (DYHKLHOHAIBHOE OTINYUE PaJUAIIbHBIX, YIIOPHBIX, PaIHalbHO-yIIOPHBIX
U YIIOPHO-PaJHaIbHBIX NOALIIMIHUKOB KaUeHHs?

3adeM HyXHO UCKAaTh KOHCTPYKTHUBHBIA KOMIPOMHCC MEXKAY TUAMETPOM HAT(hl U ee MPOYHOCTHIO, C OJJHOU
CTOPOHBI, U MOHTaXHOI BBICOTOH MOJIIMITHUKA U €T0 IPY30IOABEMHOCTBIO — C IPYTOM?

HazoBute Tumbl npUMEHSEMBIX HAKUMHBIX YCTpoMCTB. KakoBbl HpenMyllecTBa W HEIOCTATKU KaKIOTo
THmna’?

HazoBute THIIBI ypaBHOBEHIMBAIOMINX YCTpOWCTB. [IpuBeauTe BapHaHThI MX BO3MOXKHOIO pa3MeIleHHs B
KOHCTPYKLIUH KJICTH.

B ueM cocTOUT KOHCTPYKTUBHOE OTJIIMYME CTAHUH OTKPBITOTO U 3aKPHITOI'O THIIOB?

HazoBute ocHOBHBIE KOHCTPYKTHUBHBIE 2IEMEHTHI U pa3Mephbl CTAaHWHBI 3aKpbITOro Tura. Ha3oBurte onacHsle
CEUCHHSI.

IIpenmymecrsa n Henoctatku JIITA B cpasHenuu ¢ LHCITL

KommonoBka u coctas obopynosanus komnakTHbeix [ICTTL

CpaBHUTENBHBIA aHATN3 00OPYIOBaHMUS, IPUMEHSEMOTO JUTSl PEILyPOBAHKS CIISI00B 1O IIUPHHE B JIMHHU
HICTTL

KomrmonoBka 1 coctaB 000pynOBaHMS Ul MPOM3BOACTBA IIMPOKOIOIOCHOW TopsiYeKaTaHoM CTaiu: a) Mo
TEXHOJIOTUH TTOJTyOECKOHEUHOH NPOKATKH; 0) MO TEXHOJIOTUH OECKOHEYHOM MPOKATKH.

TenpeHIMN pa3BUTHS 000PYIOBAHUS IPOKATHBIX LIEXOB.

Poib 00opynoBaHus B OCYLIECTBICHUH TEXHOJIOTHYECKHX MPOLIECCOB POKATKH.

Knaccudukariys mpoKaTHBIX CTAHOB M paOOUMX KIICTCH.

Cnoco0bl niepeadun packara oT YepHOBOH B urcToByto rpymy LIICITL

OO0opynoBaHue U XapakTepucTrka crana CTeKKes.

TermIon30IAIMOHHBIE SKPaHUPYIOIIE YCTAHOBKH POJITaHTa TIOJIOCOBOTO CTaHA TOpsTdei POKATKH.
Cnoco0bl 1 000pyI0BaHUE JUTS YIAJICHHUS OKAJIMHBI IIPU TOpsiUeid MPOKATKE JIUCTOB U TOJIOC.
TexHosnornyeckre 0COOCHHOCTH MPUMEHEHHsI MPOMEKYTOYHOIO MEpeMOTOYHOro ycrpoicrsa Komnbokc B
ymanu HICTTL

Ture! 1 XxapakTeprcTHKa YCTaHOBOK yckopeHHoro oxyakaenust jist TJIC, IICITT u JITTA.




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
32. TexHWYECKUE U TEXHOJIOTHMUYCCKUE PEIICHUS MPOOJIEMbI COBMEIICHHS TMPOIECCOB HEMPEPHIBHOTO JIUTHS U
MIPOKATKH.
33. KomroHOBKa U cocTaB 0OOPYIOBaHUS JUTCHHO-TIPOKATHBIX arperaToB JJIs POU3BOJICTBA TOPSUYCKATAHBIX
ToJjoc.
34. CnocoObl 1 yCTpOHCTBA PETYIMPOBAHMUS TIONIEPEYHON Pa3HOTOIIIMHHOCTBIO JICTOB U TOJIOC.
35. Croco0sl 1 YCTPOICTBA PETYIMPOBaHHSI TIPOJOIEHON PAa3HOTONIIMHHOCTHIO JINCTOB U ITOJIOC.
36. Texnmyeckue ¥ TEXHOJNOTHYECKHE pEIICHMS, OOECHEUYHMBAIONIME TIOBBIIIEHHE TOYHOCTH Pa3MEpOB
MPOKATHIBAEMBIX IPOQHIIEH.
YnMmeTs OpUEHTHPOBATHCS B BBI-
0ope obopymoBaHUS s
OCYIIIECTBICHUS KaK
TPaJULIMOHHBIX, TaK H
HOBBIX  TEXHOIOIHYC- Tpaxmuuecxue 3a0anus:
CKHX TPOIECCOB Mpous- | Beibepure tun u cnpoektupyiire ¢ ncnonszoBanueM KOMITIAC-3D ypaBHoBemuBaromiee ycTpoiicTBO A
BOACTBA  METAJUIONPO- | pabouell KIETH JyO CTaHa JIMCTOBOW MPOKATKH (HOMUHAJIBHBIA nuameTp BankoB 320 mw, amuHa 604ku 320
JIyKTa B MPOKATHBIX I€- | npy),
XaX, BBINIOJHATH CpaB-
HUTENBHBIA aHalu3 Xa-
paKkTEepUCTUK  000pYI0-
BaHUS IPOKATHBIX IIEXOB
BJ'Ia,Z[eTB HaBbIKaMH BBIGOpa u Tgopqec;{oe 3a0anue:
Ha3HAYeHHUS OCHOBHBIX

3JIEMEHTOB  000pYI0Ba-
HHS, HaBBIKAMH KOMIIO-
HOBKM  OCHOBHOTO W
BCIIOMOTATEILHOTO 000-
pyAOBaHHs IPOKATHBIX
LIEXOB;

HaBBIKAMHU OCYIIIECTBIIE-
HUS BEIOOpa MaTepHalIOB
i o0opynoBaHUS U
y3JI0B pa3iIM4YHOrO Ha-

3agauya Nel. Copoextupyiite ¢ nucnojib3zoBanneM KOMITAC-3D BankoBblil y3en ans pabodel KIeTH Iyo cTa-
Ha JIMCTOBOM MPOKATKU (HOMUHAJBHBIN JraMeTp BajikoB 320 MM, aiuHa 604kn 320 MMm).

3agaua Ne2: Cnpoekrtupyiite ¢ ucronszoBanneM KOMITAC-3D y3en cranuH 11t pabodeid KeTd 1yo CTaHa
JIMCTOBOM MPOKATKH (HOMUHAJIBHBIN JruaMeTp BajikoB 320 MM, uinHa 604ku 320 MM).

3agaua Ne3: Cnpoektupyiite ¢ ucnosib3zopanueM KOMITAC-3D HaxumMHON MeXaHU3M [Tl paboueii KiieTd
JyO CTaHa JIMCTOBOW NPOKAaTKK (HOMMHAIBHBIN 1naMeTp BaIKOB 320 MM, [unHA 004K 320 MM).

3aganne Ha KypCcOBOM IPOEKT:

C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D pa3pa6oraiite KOHCTPYKIIUIO ¥ BBITOIHHU-
Te He0OXO0ANMBbIE HMHXEHEPHBIE PacueThl pabouell KIETH AyO ¢ 3aJaHHBIM ITUaMeTpoM BajkoB D = 320 MM u




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
KOMnemenyu | pe3yibmamsi 00yuenus Oyenounsie cpedcmea 006pazoeamenvbHoll
u npOSPAMMUL

3HAUCHHUS C YYETOM 3KC- | 33JaHHOI mmpuHON 00uku L = 320 MM 11 TMCTOBOM XOJI0AHON MPOKATKH METAIIOB M CIUIaBoB. [Ipu BBITOII-

IUIyaTalMOHHBIX TPEDO- | HeHMHM KypCOBOTO MPOEKTHPOBAHMS HEOOXOMMMO TOCTpouTh 3D cOGOpKky paGodeii KieTH ¢ HpUMEHEHHEM

BaHUil U OXPaHBI OKPY- | CAD-cuctemsr KOMITAC-3D. PaGouas KIeTh J0/DKHA BKIIOUATh B ce6sl KAK OTACTBHBIE COOPOYHBIC KOHCT-

Katoten cpeiet PYKIMHU (BaJKOBBIN y3ell, y3eJ CTAHUH, HAKMMHON MEXaHH3M, YPaBHOBEIIMBAIOIIEE YCTPOMCTBO, pamMa CTaHa),

TaK ¥ OTIENbHBIC ICTATIH, BXOIAIINE B KAKIYIO COOPKY

3HaTh Knaccu(uKaIuio MammH | Teopemuueckue 60RpoCsyi:

W arperaTtoB MPOKAaTHBIX
LIEXOB, OCHOBHBIE Xa-
PaKTEepPUCTUKA TIPOKAT-
HOTO 000PYIOBaHUS;
Ha3HAueHWE MAIlUH |
arperatoBp  MPOKaTHBIX
[IEXOB, B3aMIMOCBSI3b
TEXHUYECKHUX  XapakTe-
PUCTHK O00OpYJIOBaHHS C
TEXHOJIOTHYECKUMHU
BO3MOXHOCTSIMH ~ OCY-
LIECTBIISIEMOr0 TIpoIiec-
ca MPOKaTKH;
KOHCTPYKIIUIO MalllH U
arperatoB  MPOKAaTHBIX
[IEXOB, TEXHHYECKUE U
TEXHOJIOTHYECKUE  pe-
meHus, obecreunBaro-
M€ TOBBIICHUE TOY-
HOCTH pa3MEpOB NPOKa-
TBIBAEMBIX Mpoduiei.

1. Uro Takoe T7aBHas JIMHWS TpokaTHoro craHa? [lepeuncnute OCHOBHBIE Y37bI, OTHOCSILIHMECS K
nepeIaTouHbIM MexaHu3MaM. KakoBo nx Ha3HaueHue?

2. llpuBemurte cxembl ITIABHBIX JIMHUHA C OOIIMM M WMHOWBUIYAJIbHBIM NPHBOAOM PAabOUYMX BaJKOB. KakoBbI
MPEUMYIIECTBA U HEJIOCTATKU KaXKJION U3 3TUX CXeM?

U3 kaknx OCHOBHBIX A€Talei U y3JI0B COCTOST paboyre KIeTH JIMCTOBBIX MPOKATHBIX CTAHOB?

[IpuBeanTe mpuMepbl BCIIOMOTATENbHBIX YCTPOHCTB, KOTOPBHIMU OCHAIIAIOTCS padoure KIETH JIMCTOBBIX
MIPOKATHBIX CTAHOB?

Kaxwue TpeboBaHus PeTbSBISIOTCS K pa0OYUM BaIKaM MPOKATHBIX CTAHOB?

Kaxyio (yHKIMIO BBITIOJHSIOT ONIOPHBIE BAIKU?

KakoBa 0011ast KOHCTPYKIMS pabOUYMX U OMOPHBIX BAJIKOB JIUCTOBBIX IIPOKATHBIX CTAHOB?

[puBeanTe oOUMI anropuT™M BBHIOOPA OCHOBHBIX T'€OMETPHUYECKHX pa3MepoB pabOYMX BAJIKOB JIMCTOBBIX
MIPOKATHBIX CTAHOB?

9. B yem 3aKimo4aroTcs pacyeT MPOYHOCTH BAIKOB?

~w

© N oo

10. B uem 3akmrouaeTcst pacuet ynpyroi ae)opMaliy BaJKoB, H YTO TAKOE JKECTKOCTh BAITKOBOM CHCTEMBI?

11. HazoBuTe THIBI TOAUIMITHUKOB ITPOKATHBIX BAJIKOB.

12. KakoBbI IpeuMyIIECTBA U HEOCTATKU MOALUIUITHUKOB KHKOCTHOTO TPEHHUS U MOALIUITHUKOB KaueHHs?

13. B uyeM cOCTOMT KOHCTPYKTUBHOE U (P)YHKIMOHATBHOE OTINYME PAIUAIIBHBIX, YIIOPHBIX, paIlalbHO-yTIOPHBIX
Y YTIIOPHO-PaTHaIbHBIX TIOAIINITHIKOB KaYeHUs?

14. 3adyem Hy>KHO MCKaTh KOHCTPYKTHBHBIM KOMIIPOMHCC MEXIY IHaMETPOM Larl(bl U €€ MPOYHOCTHIO, C OIHOM
CTOpPOHBI, U MOHTaKHOH BBICOTOM MOJIIUITHUKA U €70 IPY30I0IbEMHOCTBIO — C IPYTOi?

15. HazoBute THIBI TPUMEHSIEMBIX HAXUMHBIX YCTPOMCTB. KakoBBI MpenMyIlecTBa W HEIOCTATKH KaXIOTO
THmna’?

16. HasoBurte Tumel ypaBHOBELIIMBAIOLUIMX ycTpoiicTB. IlpuBenute BapuaHTbl MX BO3MOYKHOIO pa3MEILCHUS B
KOHCTPYKLIMH KJIETH.

17. B 4eM COCTOHUT KOHCTPYKTUBHOE OTJIMYME CTAHHH OTKPBHITOTO U 3aKPBITOTO THITOB?

Ob6opynoBanue 1e-
xoB OM/J{




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
18. HasoBurte oCHOBHBIE KOHCTPYKTHBHBIC SJIEMEHTHI U Pa3Mephbl CTaHUHBI 3aKpbIToro Trma. HazoBuTe omacHble
CEYCHHSI.
19. TIpeumymiectBa u Hegoctarku JITIA B cpaBaernu ¢ LICITI
20. KomrmoHoBKa U cocTaB 00opyaoBanus kommnakTHbX LIICITL
21. CpaBHHUTENBbHBINA aHATH3 000PYJOBAHUS, IIPUMEHSIEMOr0 ISl peAyLIMPOBaHUs CISIOOB 1O IIMPUHE B JIMHUH
HICITL
22. KoMmIioHOBKa M COCTaB 00OpYJIOBaHUS LIS MPOW3BOICTBA IIMPOKOIOIOCHOW TOPSYEKATaHOW CTaNW: a) To
TEXHOJIOTUH TTOJTyOECKOHEUHOH NPOKATKH; 0) MO TEXHOJIOTUH OECKOHEYHOM MTPOKATKH.
23. TeHaeHIMHN pa3BUTHS 000PYIOBaHHS MPOKATHBIX IIEXOB.
24. Ponb 000pyIOBaHHS B OCYIIECTBICHHN TEXHOJIOTHUECKUX TPOIIECCOB TPOKATKH.
25. Kiaccuukarys MpoKaTHBIX CTAHOB U paOOYMX KIICTCH.
26. Cmoco0Obl epeauu packara OT 4epHOBO# B uncToByro rpymny LLICITI.
27. OO6opynoBaHHE U XapaKTepUCTHKA cTaHa CTeKKels.
28. Tennon3osILMOHHBIE YKPAHUPYIOIINE YCTAHOBKY POJIBTAHTA [TOJIOCOBOTO CTAHA FOPSYeii IPOKAaTKH.
29. Cmoco0bl 1 000pyOBaHKE JUIs yAaJICHHsI OKAJIMHBI [IPU TOpsiueil MPOKaTKe JTIUCTOB U TOJIOC.
30. TexHomornueckne OcOOEHHOCTH NPHMEHEHHUS IIPOMEKYTOUHOIO IEPEMOTOYHOr0 ycTpoictBa Komnboke B
smann LICTTL
31. Tunbl U XapaKTepUCTHKa YCTaHOBOK YckopeHHoro oxiaxaenus muist TJIC, ILCTTI u JITTA.
32. TexHuyeckre M TEXHOJOTUUECKUE PEIICHUS MPOOJIEeMbI COBMEIICHHUS MPOLECCOB HENPEPHIBHOIO JIUThS U
MPOKATKH.
33. KommoHoBKa 1 cocTaB 00OpYIOBaHUS JUTEHHO-TIPOKATHBIX arperaToB JJIsi TIPOM3BOJICTBA TOPSYEKATAHBIX
110J10C.
34. Cnoco0bl 1 yCcTpOICTBa PETyJIMPOBaHUS ONEPEYHON Pa3HOTONIIMHHOCTHIO JIMCTOB U MOJIOC.
35. Cnoco0bl 1 ycTpOIMCTBa PETYIMPOBaHMUS NPOAOIBHON Pa3HOTOIIIMHHOCTBIO JIMCTOB H MOJIOC.
36. TexHuyeckne W TEXHOJIOTHYECKHE PpEIICHHUS, OO0ECIIEUNBAIOIINE IOBBIIICHHE TOYHOCTH pPa3MEpPOB
MPOKATHIBAEMBIX MPOQHUIIEH.
Ymets OPHEHTHPOBATHCSI B BBI-

0ope obopymoBaHus s
OCYIIECTBICHUS KaK
TPaJUIIMOHHBIX, TaK U
HOBBIX  TEXHOJOTHWYe-
CKHX TPOIECCOB TPOMU3-

Ipaxmuueckue 3a0anus:
Bribepure Tun u crpoektupyiite ¢ ucnonszoBanneM KOMITAC-3D ypaBHOBemmBaroiee yCTpoicTBO st
paboueil KIeTH Iyo CTaHa JIMCTOBOW MPOKATKM (HOMHHAJIBHBIA AuaMeTp BayikoB 320 MM, anunHa 6ouku 320

MM).




CmpykmypH CmpyxkmypHbiti
blll d/IeMeHm Inanupyemole aNleMeHm
Oyenounvie cpedcmea .
KOMNemeHyu | pe3yibmamol 00yyeHUs obpazosamenvholl
u npocpammol
BOJCTBA  METaJLIONPO-
JIYKTa B TPOKATHBIX IIC-
XaX, BBIONHATH CpaB-
HUTENBHBIA aHaIu3 Xa-
paKkTEepUCTUK  000pYI0-
BaHUS IPOKATHBIX IIEXOB
Bnanets HaBBIKAMH BBIOOpa U
Ha3sHaYeHUs] OCHOBHEIX Teopueckoe sadanue:
3agaua Nel. Crnpoextupyiite ¢ ncnonszoBanneM KOMIIAC-3D BankoBslii y3en 1 pabodei KIeTr Iyo cTa-
3JIEMEHTOB  000pYI0Ba- . N
HAa JINCTOBOM MPOKATKH (HOMHHAIBHBIN nuameTp BankoB 320 MM, amuHa 60uku 320 Mm).
HHSI, HaBBIKAMU KOMIIO- . .
HOBKH  OCHOBHOLO I 3agaua Ne2: Crpoektupyiite ¢ ucnonb3zopanneM KOMITAC-3D y3en cranuH Jjis pabodeil KIeTH JyO CTaHa
JUCTOBOM MPOKATKH (HOMUHANBHEIN Tuametp BakoB 320 MM, aimuHa 60uku 320 Mm).
BCIIOMOTATEILHOr0 000- . . .
3agauya Ne3: Cnpoextupyiite ¢ ucnonp3zoBaaneM KOMITAC-3D HaxumMHON MeXaHU3M JUTsl paboueit KIeTh
pyIOBaHHs MPOKATHBIX N .
LIEXOB: JIyO CTaHa JINCTOBOW MPOKATKU (HOMUHAJIBHBIN JuamMeTp BaikoB 320 M, amuHa 0ouku 320 MMm).
HaBLIK,aMI/I OCYIIECTRIIE 3anaHne HA KypPCOBOIi MPOEKT:
s BBIGODA MzTe HAITOB C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D paspa6oraiite KOHCTPYKIIUIO M BBITOJHHU-
s 060p HOBaII; i T€ HEOOXOJAUMBIC MHXCHEPHBIC PacyeThl padoUei KIETH IyO C 3aJaHHbIM AuaMeTpoM BaikoB D = 320 MM u
A1OB aEJZI/I‘IHOFO a 3aJjaHHON MpuHON 60uku L = 320 MM i1t IMCTOBOH XOJIOZAHON MPOKATKKA METAJIOB U CIUTaBoB. [1pu BhIOJI-
Y p HEHUH KYyPCOBOTO IPOEKTUPOBaHUS HeoOXxommmo moctpouts 3D cOopky paboueil kieTH ¢ IpUMEHEHHEM
3HAYCHUSI C YUETOM DIKC-
[UTYaTALHOHHBIX TPeGo CAD-cucrembr KOMITAC-3D. Pabouast ki1eTh JODKHA BKIFOYATh B c€0sl KaK OT/ENbHBIE COOPOYHBIE KOHCT-
Bagﬂﬁ U OXDALLL EK pyKiuu (BaJKOBBIN y3el, y3€J1 CTaHWH, HAOKUMHOM MEXaHW3M, YPaBHOBEIIIMBAIOIIIES YCTPOWCTBO, paMa CTaHa),
1 OXp PY~ | rak u OTJIENIbHBIE JIETAIN, BXOISIINE B KXY COOPKY
JKaIOIIEH CpeIbl
3HaTh 0COOCHHOCTH 000pya0- | Marepua JeKIui 1 SKCKYPCUl /1 IPAKTUKAHTOB
BaHUS IS OCYIIECTBIIe- | B TIepro1 MpakTHKY CTYEHTHI IOJDKHBI U3y4aTh CIEAYIONIHE BOIPOCHL: [IpousBoacTBEHHAS -
HUS  TCXHOJOTUYCCKHX | TexHOJOTrHYECKOe U BCIIOMOTaTelIbHOE 000pyHI0OBaHKE. Y CTPOHCTBO, MPHUHIIMI JIEHCTBUS U KHHEMaTHYecKue | IPAKTUKa MO0 IOJIY-
npoueccos OM/L CXeMbI 000pyI0BaHUs (IPUBECTU CXEMBI, CKHU3bI JIM YEPTEKHN) YEHUIO MPOecCHo-
YmeTb 000CHOBAThH BBIOOP 000- | BHIMIONIHEHSATH 3a1aHusI U padOTy Ha KOHKPETHOM pabodyeM MecTe. HaJIbHBIX YMCHHU 1

pyIOBaHHS IS OCYIIIEe-
CTBJICHUS TEXHOJIOTHYC-
ckux mporeccoB OMJ]

BrInonHEHATh HHAMBUAYABHBIE 3aJaHUSI 110 PAKTHKE:

TexHONIOrn4ecKnii MHCTPYMEHT ¥ HHCTPYMEHTAJIbHOE X03s1icTBO. Marepuai, hopma U pa3Mepbl HHCTPYMEHTA
(3CKU3BI, CXEMBI, YEPTEXH). TEeXHOIOTHA U3TOTOBJIECHUS U PEMOHTA TEXHOIOTHYECKOT0 HHCTpyMeHTa. [Ipuun-
HBl BBIXOIa MHCTPYMEHTA M3 CTPOsl IpH 3KcIuryaTauuu. [Ipodunaktuuecknii yxon 3a MHCTpyMeHTOM. Mepo-

ombITa Mpodeccuo-
HAJTBHOU JESITeTHHO-
CTH




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm IInanupyemoie 5 onemenm
P Oyenounvie cpedcmea 6 .
KOMNemeHyu | pe3yibmamyl 00y4eHUs o0bpazosamenvHoll
u npozpammel
MIPUATHS IO MOBBIIIEHHUIO CTOUKOCTH HHCTPYMEHTA
Bragers HaBBIKAMU 00OCHOBAHUS
[Tpuemamu cObopa MaTepuana, COrJIaCHO 3aJaHHUS PYKOBOAUTEIS.
MeTozia BeIOOpa 000py- .
[Tpuemamu HaOIFOHEHUIA:
JIOBaHUA JUI OCYIIECTB-
N TeXHONOMIHe XapakTepucTHKa 000pYIOBaHHS OArOTOBUTENBHOTO OTAeeH . [IpuMeHeHne MeXxaHn3aluyd 1 aBTOMaTH3a-
WU TIPOU3BOJICTBEHHBIX MPOLIECCOB B ITOATOTOBUTEILHOM OTJEIEHUU
ckux mpoueccoB OMJL ! P g pott ! A
3Hath o0opynoBaHue TUTS
OCYIIECTBJICHHUS TEXHO- . o
Martepuran ekl 1 SKCKypCui 71 IPaKTUKAaHTOB
JIOTUYECKUX TPOIIECCOB
oM/
YMmeTs 000CHOBaThH BBIOOP 000-
pYIOBAHHA NI OCYIIe BrInonHeHsTh 3a1aHusl 1 pabOTy Ha KOHKPETHOM pabo4eM MecTe. [IpousBoacTBEHHAS —
" | BBIMOJIHEHAT MHAMBHUTyalbHbIE 3aJaHHUS T10 MPAKTHKE:
CTBIICHHA TEXHOAOTHMC- TeXHonomquKH; n ozlll}e]:cc Hocne§OBaTenLH0p0Tb BBIMOJTHEHUS TEXHOJIOTHYECKUX ONEPALIUi U PEKUMBI JpH U OMHA
ckux nporeccoB OMJ] P ) p p IIpaKTHUKa
Bragers MeToAaMu BbIOOpa 000- | [Ipuemamu cOopa Marepuana, COTIacHO 3a1aHus PYKOBOAMTEIS.
pynoBaHust aisi ocyuie- | [I[ppemMamu HabIroIeHHH.
CTBIICHHS TEXHOJIOTHYe- | TeXHOoJIorn4eckoe M BCIIOMOTaTelibHOe 000py/0BaHue. Y CTPOHCTBO, MPUHIMI ACUCTBHS U KHHEMaTHYECKHE
ckux nporeccoB OMJL | cxempr 060pynoBanus (IPUBECTH CXEMBI, SCKU3bI WU YEPTEKH)
[TK-1 - cnocoOHOCTHIO K aHATIU3Y U CUHTE3Y
3Hath OCHOBHBIe TIOHATUSA U | 1. DOpMyTHUPOBKH OCHOBHBIX T€OpPEM (CBOMCTB, MPHU3HAKOB M3y4YaeMbIX MOHITHH, HEOOXOJUMBIE U JOCTATOYU-
METOABl  MaTeMaTuye- | Hble yCJIOBUS) B U3y4aeMbIX pa3zesax Kypca.
CKOTO aHaim3a: TeopuH | 2. MeToNbl pacKphITHS HEONPEAETICHHOCTEH, BRISCHEHUS! HEMTPEPHIBHOCTH (YHKIIMHU OJTHOW NIEPEMEHHOM.
MPEJeNIoOB M HENpephiB- | 3. AJrOPUTM MPHUOIMKEHHOTO BHIYHCICHUS (QYHKIMU ¢ TOMOIIbo auddepenipana; HamucaHus ypaBHEHUS
HeIX (yHKUMH, audde- | kacaTenpHON NPSAMOH (IUIOCKOCTH). MaTeMaTika

PEHLIMAIBHOTO U HHTE-
TPaJBHOTO HMCYHCIICHUS
¢yHKUMI omHOW W He-
CKOJIBKUX IE€PEMEHHBIX,
TEOPUH OOBIKHOBCHHBIX

4. ANTrOpHUTM MOJIHOTO MCCIEe0BaHMS (DYHKINH.

5. MeToibl BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (YHKIIMH, a TAKXKE METOJIbl HETIOCPEJICTBEHHOTO HHTETPHPO-
BaHMsI U HHTETPUPOBAHMSI OCHOBHBIX KJIacCOB (DYHKLHH.

6. Coco0bl BBISICHEHUS! CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

7. Ob1ryro cxeMy NOCTPOSHHsI KpaTHBIX MHTETPAJIOB M CBEJICHHSI X K IIOBTOPHBIM.
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¢ hepeHIInaATbHBIX 8. CrocoObl HaXOXJICHUS MOTPEUTHOCTH MPUOJIMKCHHBIX BBIYUCICHUN KOPHS YPABHCHHUS W ONPEACIICHHBIX

YpaBHEHUH W CHCTEM | HHTETPAJIOB.

mudhepeHImaTbHBIX 9. OcHOBHBIE CITOCOOBI CTATHCTHICCKOM MPOBEPKHU THUIIOTE3, BRISCHCHUS JOBEPUTEIHHBIX HHTCPBAJIOB IS TIa-

yYpaBHEHUI; OCHOBHBIC | PAMETPOB PACIIPEICICHUS.

MOHSITUA M METOJABI Teo- | 10. MeToabl NpOBEPKH IOMYIICHHUS OIMOOK MEPBOTO MM BTOPOTO POJia IIPH MPOBEPKE CTATUCTUYCCKUX THITO-

pUM  BEpPOATHOCTEH H | TE3.

CTaTHCTUYECKOTO  aHa-

nM3a pe3yibTaToB DJKC-

MeprMEeHTa
YmeTs KOPPEKTHO BbIpaxkatb U | IIpumepusie npaxmuueckue 3a0anus u 3adauu

apryMEHTHPOBAHHO
000CHOBBIBATE MOJIOKE-
HUS TIpeMETHOI obrac-
THU 3HAHUSA U ME€TOI0B
MaTeEMaTHYECKOr0 aHa-
JIA3a IS IOCTAHOBKH U
peIIIeHI/IH KOHerTHLIX
MPUKIIAIHBIX 38724

3aganue 1. CocTaBbTe QITOPUTM PEUICHUS .. ... 33]a4H.

3apganmue 2. Beraucnure npuOIMKEHHO Y = 5\/ X2 mpu X = 1,03.

3agaua 3. Beraucimre npesen 1o npasury Jomarans [im w
X—>2
X* -4
3anganmne 4. Chopmymupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa (PYHKIIUH OTHOH ITepeMEeHHOM.
12

3amaua 5. Vccenosath GyHKIHIO M TOCTPOUTH €€ rpaduk: y=2+ > .
X° -4
3agava 6. KakoB reoMeTprU4eCcKuii CMBICI OMPEICIICHHOI0 HHTErpaia OT JaHHON (DYHKIUU B TaHHOM HHTEPBAJIC B ICKap-
TOBOM crucTeME KOOPAMHAT?
3aganme 7. Ykaxure BepHOE YTBEPKACHUE O PYHKITUH JBYX ITEPEMEHHBIX:
a). TpaIUeHT MEePICHINKYIIAPEH KacaTelbHOH IIOCKOCTH;
0). TpaUeHT SBJISICTCSI MPOU3BOIHOM IO HATIPABIICHUIO;
B). TPAJIMEHT SIBJISIETCS KacaTeJbHOM K IMHUU YPOBHS;
T). TPaIHEHT OIpeessieT HalpaBICHNEe MaKCUMAIbHOW CKOPOCTH H3MEHEHHS (DYHKITHH.
3ananmue 8. Yxaxure JIOXKHOE yrBepxnenue o QyHKIMH ABYX TEPEMEHHBIX:
a). HempephIBHAs GyHKIUA Beeraa quddeperunpyema;
0). QpyHKIMSA, HMEToIas Ipeei B TOUKe M, MOXKeT OBITh pa3phIBHA B ATOI TOUKE;
B). y muddepeHnmupyemMoit GyHKINHU CYIIECTBYIOT YaCTHBIE IPOM3BOIHEIC;
T). U3 HETIPEPHIBHOCTH YACTHBIX IIPOU3BOIHEIX B TOUKe M ciienyeT mudpepeHIpyeMocTh (GYHKIIUU B STOH TOUKE.
3agaua 9. [IBymMs MeTOolaMU IPOBEICHBI U3MEPEHUS OJHOM M TOH ke (U3n4ecKoil Benu4uHBL. [lomydeHsl cienyromue




CmpykmypH CmpyxkmypHbiti
blll DJIeMeHm Inanupyemole OueHounble Chedcmea /1emMenm
KOMNemeHyu | pe3yibmamol 00yyeHUs Y P obpazosamenvHol
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PE3yNbTaTHL:
a) B mepBoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
0) Bo BTOpOM citywae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MoxHO u cyuTaTrb, 4TO 063 MeToaa O6eCHe'{I/IBa}0T OJVWHAKOBYIO0 TOYHOCTbH H3MepeHHI>i, €CJIM MPUHATH YPOBCHb 3HAYU-
MOCTH a= 0’05 7 HpennonaraeTCﬂ, YTO pE3yJIbTAThL I/ISMGPCHI/If/lI pacnpeaciicHbl HOpMaJIbHO U BLI60pKI/I HE3aBUCHUMBI.
Bnaners HaBBIKAMHM HCIIOJIH30Ba-
HUSl JIOTUYECKH BEPHO,
apryMeHTHPOBAHO U sIC-
HI()) yCT omlz CTHVIO T IIpumepnole npakmuueckue 3a0aHus
HHCBMEHH © Y eq}; a 3ananmue 1. [lopasmeinuisiite:
CCKOM };131,11}:: oo 1) BepHo 11, 4T0 cymMMa, pa3HOCTh M MPOU3BEICHUE JIBYX YCTHBIX (PYHKIIUN €CTh YeTHAs (YyHKITUS?
El}:lTb U pe aKTI’/I OBATH 2) Kaxoii, B cMbICIie 4eTHOCTH, OyneT GyHKIHS, paBHAS MIPOU3BEICHUIO (CyMMe) IBYX HEYETHBIX (DyHKIIHIA?
TCXHI/I‘ICCE H’: TCKI?ZTBI c 3) CymectBytoT Jin (ByHKIMH, OOpaTHBIE camMuM ceOe (IIpH JI0Ka3aTeJIbCTBE BCIIOMHUTE MPEJIOKEHUE O
MATEMATHICCKOH  CHM rpadukax oOpaTHBIX PYHKIIUN)?
BOSHKOH MM opMya 4) MosxeT nu uetHas pyHKIUs OBITh CTPOrO0 MOHOTOHHOMN?
. P r[yez[ 3aganue 2. CucreMaTH3upyiTe 1 000OIINTE BCE KIFOUEBHIE MOHITHS W MPUEMBI PEIICHHUS THITOBBIX 3a]1a4 TI0
- Y p teme «IIpousBonHas» u «lIpruMeHeHre TIPOU3BOIHON NPH HCCieoBaHUK (YHKIUI». Pesynprar opopmute B
CTaBIISITh COOCTBEHHEBIE
M W3BECTHBIE Hay4HBIE BUIC Ta0IULIEL
Y 3aganue 3. CHUMUTE BUICOPOINK Ha TeMy «Sl Haydy Bac pemiaTts 3a7aqu 1Mo TeMe. .. ».
PE3YIILTATBL, BECTH JHC- IIpuMepHBIi CITUCOK TEM:
KYCCHU, N o
HzBLIKa,MI/I 1 MeToKa 1) JleticTBus HaJl KOMIUIEKCHBIMU YHCJIaMU B pa3Hoii (hopMe.
MH OGOGLIEHIS Pe3yTE 2) Beraucienne npeenoB QyHKIUN OJHON IepeMEHHOH.
pesy 3) Pemrenue 3a1a4 Ha MCCIIeIOBaHNE HETPEPHIBHOCTH (PYHKIIMU M XapaKTEPUCTUKE TOUeK e€ pa3phiBa U T.11.
TaTOB PEIICHUs, IKCIIe-
PUMEHTAJIbHOU fesi-
TEJILHOCTH
3HaTh OCHOBHBIE Ompence-
pea IlepedyeHb TeopeTHYECKUX BOIMPOCOB K IK3aMEHY:
HUS U TIOHATUSA pasze-
TI0B (PU3UKH; 1. Mexanunueckoe aumxenne. CKopocTs. Yckopenne. HopMaabHOE ¥ TAHT€HIIMAILHOE YCKOPEHUS. dusnka

OCHOBHBIC
(pI/ISI/ILIeCKI/IC 3aKOHBI

[IpssmonuHEHOE paBHOMEPHOE M paBHOYCKOPEHHOE JBHKEHUSI.
2. BpamarenbHoe JBIKeHHEe a0COTIOTHO TBEPIOro Teia. KnHeMaTinyeckue XapakTepUCTHKH BPallaTelIbHOTrO
JIBIDKEHMUSL.
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3. CBs3b MCKAY KHHEMATUYCCKUMU XapaKTCPUCTUKAMU IIOCTYNIATCIIbHOI'O U BpalllaTCJIbHOT'O ,E[BI/I)KGHI/Ifl.

PaBHOMEpPHOE 1 PaBHOYCKOPEHHOE BMKCHHS IO OKPYKHOCTH.

4. TlepBblii, BTOpOii U TpeTuii 3akoHbI HeroToHa. Cuia 1 Macca. MeXaHH4eCK i IPUHIMIT OTHOCUTEIBHOCTH.
5. Mexanunueckast sueprusi. Pabora. Kunernueckas v HOTEHIMAIbHAST SHEPTHS.

6. 3aKOHBI COXpAHEHHSI IMITYJIbCA i MEXaHHIECKON YHEPTHU B MEXaHHKE. 3aKOHBI COXPaHe-HUsI [IPH YIIPYTOM H

HEYIIPYTOM yJape.

7. MowmeHT cuitbl. MomenT unepimu. Teopema [llteiinepa u ee mpuMeHEHHE.
8. OcHOBHOE ypaBHEHHE JUHAMUKH BPAIIATEILHOTO IBIKCHHUSI. 3aKOH COXPAHCHHUSI MOMEH-Ta HMITYIIbCA.
9. KuneTnueckast S3HEprus BpallaTeIbHOTO JABMKEHHs. PaboTa 1Ipu BpalaTeibHOM JBUKE-HUH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

Maremarnueckuii u puznueckuit MmastHuku JuddepeHnmansHoe ypaBHEHIE He3aTyXa-FOIIUX KoJIeOaHuH.
DHeprus TapMOHUYECKIX KOJIeOaHNH.

YpaBHeHHe 3aTyXaloUHX KoineOaHui. XapakTepUCTHKU 3aTyXalonux KojeOanuil. Bel-HyKeHHbIE
kosiebanus. Pezonanc.

CrnoxeHue B3aMMHO-TIEPIeHANKYIAPHBIX KoneOanuid. durypsr Jluccaxy.

Crnoxenue koneOaHuil OAHOTO HampaBieHus. buenus.

Ilonepednslie 1 NPOAONIBHBIE BOIHEIL. Y paBHEHNE TUIOCKOW BOJIHBEL. BosHOBOe ypaBHeHMe. CTOsIYME BOJIHBI.
Wneanpubiii ra3. [lapamerps! coctosarsa. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKON TEOpUH Ta-
30B.

Pacnpenenenue Moneky rasa 1o ckopoctsam (pacnpeaenenue Makcsea, [aycca). Pac-npenenenue
BonprmaHa.

Crenenn cBo6obl MoJIeKyJ1. Pacnipenienienue sHepruu 1o creneHsM cBo0o sl BHyTpeHHsAs sHEprust
U/I€aJIBHOTO T'a3a.

N3onporiecchl B razax (M30XOpHbIH, H300apHbIi, H30TepMUIeckuii). PaboTa, coBepiaemas ra3oM Mpu pas-
JIMYHBIX U30MPOIIECCaX.

IlepBoe Ha4aIO TEPMOANHAMHKH, €TO MPUMEHEHHUE K PAa3TMUHBIM N30IPOIIECCAM.

AnmabaTHBINA ¥ TIOMUTPOITHBIN Tporiecchl. Pabota npu agnabatHom mpouecce. TemoemM-KocTh ra3oB.
Kpyroseie, oOpatumMsie 1 HeoOpaTuMbIe Tipouecchl. [IpuHIMI AeHCTBHS TETIIOBON U XO-JIOJUIBHON Ma-
muH. [uxn Kapnao u ero KIII.

SHTpOHI/IH. CTraTHCTUYECKUN 1 TepMO,Z[I/IHaMI/I‘IeCKI/Iﬁ CMBICJIbI SGHTPOIIUH. BTOpOG Ha4YaJI0 TCPpMOJUHAMUKHU.

Peanbhble rasel. YpaBHenue Ban-nep-Baansca.
N3orepmel peanbHOro raza. Kputuueckue napamerpsl. Kputudyeckoe cocTosiHueE.
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25.
26.

27.

28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45,
46.

47.
48.

Buyrpennss sneprus peanpHoro raza. dpdext Jxoyns-Tomcona. CxmkeHne razoB. DH-TaIbIIUS.
JKunkoctr. I[ToBepXHOCTHOE HATsSHKEHHUE KUAKOCTeH. CMadnBaHue M HE cMadnBanue. Kammisapasre
SIBIICHUSI.

SBnenus nepenoca: qudy3us, TEIONPOBOIHOCT, BHYTpeHHee TpeHue. CBsi3b K03 PU-1ueHTOB
nepenHoca.

Teepasle Tena. Kpucramnnyeckas pemierka TBEpAbIX Tel. Buasl cBA3eil B KpucTaiax.

OnexTpuyecKkuil 3apsn, cBoiicTBa 3apsaaa. 3akoH KynoHa. DnexTpudeckuil 3aps NpOTSAKEHHBIX Tell.
DnekTpocTarndeckoe moje. HanpsokeHHOCTh, CHIIOBBIE TMHUH, TIPUHITUT CYTIEPIIO3UIINH IIEKTPOCTATHYIC-
CKHX IOJICH.

DNEeKTPUIECKUN JUTIOIb U €T0 ToJie. J{Uoib B 3JIEKTPUIECKOM TIOJIE.

Teopema ["aycca [ist 371€KTpOCTaTUIECKHX TIOJIEH B BaKyyMe U €€ TpuMeHeHue (ToJie 0eCKOHEYHOTO Tpsi-
MOJIMHEIHOTO TIPOBOIHUKA M LIMJIMHPA, OECKOHEYHOM 3apsKEHHOH IIOCKOCTH U ABYX MapaylIebHBIX
TIOCKOCTEH, chephl)

Hupkymsiius BEKTOpa HAMPSKEHHOCTH YJIEKTPOCTATUIESCKOTO TOJIA.

[otenmuan snekTpocTaTHIecKoro mosst. CBsi3b HANPSHKEHHOCTH U TIOTEHIIHAJA AIEKTPOCTaATHIECKOTO T10-
TSl

DNeKTpUYECcKOoe MoJie B BemecTBe. M3IeKTpUKHU. BEKTOp 3IeKTPHUUECKOro CMEIICHHUS.

Teopema ["aycca [ist 3I€KTPOCTATHYECKUX TTOJIEH B IUAIEKTPUKAX.

YcnoBure Ha rpaHUIle pa3/elia MeTAUT-AAICKTPUK U AUAICKTPUK-IUIIICKTPHK.

OnekTpuyeckas eMkocTs. Konnencaropsl. CoeinHeHHe KOHEHCATOPOB.

DHeprus EKTPUIECKOTO OIS

[locTosTHHBIHM PNMEKTPUUECKUI TOK U €T0 XapaKTePUCTUKU. Y paBHEHHE HEPA3PHIBHOCTH.

Croponnue cunsl. J./1.C.

3akon Oma aJist OTHOPOJHOTO M HEOJHOPOIHOTO YUaCTKOB Iienu. COMpOTUBICHUE MPOBOTHUKOB. 3aKOH
[xoynsa-Jlenna.

[Ipaswia Kupxroda asst pa3BeTBIESHHBIX LIETIEH U UX PUMEHEHUE.

Teopust [pyzae 3meKTponpoBOAHOCTH METAIIIOB.

MarsHuTHOE o€ U €ro XapaKTePUCTUKH.

3akoH buo-Casapa-Jlamnaca. [IpuHuun cyneprno3uiuy MarHuTHBIX nojei. HanpsskeHHOCTh MarHUTHOTO
TOJISI.

3akoH Amnepa. BzanmoneiicTBie IByX MapauieNbHBIX IPOBOJIHUKOB C TOKOM.

MarnuTHOe nosie JBIXKYIerocs 3apsiaa. JBuxKyIuecs 3IeKTpUYECKUe 3apsaibl B MAarHUTHOM noje. Cuna
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49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.

Jlopenma. Oddexr Xomna.

3aKoH MOJIHOrO ToKa. MarHuTHOE MoJjie COJIEHOU1a U TOPOUIA.

IToTOK BEKTOpa MHAYKIMK MarHUTHOro nois. Teopema I'aycca uist MarHUTHBIX TOJEH.

Pabota mo nepemenieHno NPOBOAHUKA C TOKOM B MarHUTHOM TIOJIE.

OnexkTpoMaruuTHas HHAYKIUSA. ONbITH Qapanes.

NunyktuBHOCTh. CaMouHAyKLMs. B3auMHas nHIyKOusI.

TpanchopmaTopsl. JHEPTUsI MATHUTHOTO TIOJISL.

Onekrpuueckue konebanus. [lepeMeHHBIN TEKTPHUUECKHIA TOK.

Teopusa MakcBemia AJis 31€KTPOMarHUTHOTO MOJSL.

JIBolicTBEHHas MpUpOJa CBETa. 3aKOH OTPAKEHUSI U MPETIOMJIICHUS CBETA.

Wutepdepenius cBera v yciuoBHe ee nposiBieHus. Mero sl HabmoaeHus narepdepenyn. Pacyer kaptu-
HBI UHTEP(EPEHIINH OT ABYX UCTOUHUKOB CBETA.

Wntepdepeniius B TOHKUX IUIeHKaX. 11010Chl paBHOTO HAKJIOHA U paBHOMN IIUPUHBIL.

[Mpuanun [otirenca-Openens. Audpakius ceeta. Merox 300 Openerns.

[IpsimonuHeliHoe pacipocTpaneHue ceeta. J{udpakius Ha KPyriioM OTBEPCTHH U JTUCKE.

Hudpaxnus OpayHrodepa Ha menn 1 AMQPaKLIMOHHON PELIETKE.

[IpocTpancTBenHas pemrerka. Paccesnne ceeta. ®opmyna Bynbda-bperros.

BostHOBEIE M KOPITyCKYJISIpHBIE CBOMCTBA cBeTa. JlaBieHue, umiynsc, macca GotoHa. CBsI3b SJHEPTHH U UM-
ITyJIbCa PENSITUBACTCKON YaCTHLIBI.

I'umotesa Ilnanka. M3myuenune AUT. 3akon Credana-bonpimana. 3akoH cMerienns BuHa.
dotordpdext. Buabl horoaddexra u Teopus BHemHero Gporordpdexra. PenstuBuctckuii hporoddhdexr.
O dext Komnrona. TopMo3HOE peHTI€HOBCKOE U3ITyUEHHE.

Jnuna Bonuel Jlebpoits. [puniun neonpeneneHnoctei ['eiizenbepra.

y-QyHKIMS U ee cBolicTBa. YpaBHeHue lllpenunrepa (BpeMeHHOE U cTallMOHApHOE). J[BrkeHre cBOOOTHOM
YaCTHIIBI.

UYacTuiia B MOTEHIIUATBHON siMe (OECKOHEUHOH M KOHEUHOH).

KBaHTOBBII rapMOHHUYECKUH OCIIMILIATOP. TyHHENBHBIN 3D (EeKT.

Mopnens crpoenust aroma Tomcona. OmnbiT Pesepdopaa. Mogaens atoma Pesepdopnaa u ee TpyaAHOCTH.
[Mocrynarer bopa. Paguycer 6opoBckux opout u sHeprust atoma. Onbit @panka u ['epra.

Wsnyuenne aroma Bogopona. @opmyna banemepa. CriekTpallbHbIE CEPUN.

CronrHOM M XapaKTepUCTUYECKUI pEHTTEHOBCKHE CIIEKTPHI. 3aKoH Mo3iu.
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76. Atom BojIopo/ia B KBaHTOBOM (pusrke. KBaHTOBBIE yKCIa.
77. OpOuTanbHBIN U COOCTBEHHBIM MOMEHTBI UMITYJIBCA 3JIEKTPOHA. | MPOMarHMuTHOE COOTHOIIEHHE. MarueToH
Bopa.
78. DreKTpOHHBIE CIIOM ¥ 000JI0YKH. [[PUHIIUITBI TOCTPOCHHS IEPHONYECKOM Tabuisl MeHerneesa.
79. ®opMupoBaHKe YHEPreTHICCKUX 30H B TBEpAOM Teiie. CTpOoeHHe POBOIHUKOB, MOIYIIPOBOIHUKOB H [TH-
3JIEKTPUKOB C TOUKH 3pEHUS 30HHOM TeopuHu.
80. ITpoBOAUMOCTL COOCTBEHHBIX M TIPUMECHBIX MOJIYIIPOBOIHUKOB.
81. Pacnipenenenns ®epmu-upaka, bose-Diinmreitna, Makcsemia-bonbsimana. JHeprus OepMu.
82. slpnenuss Ha TpaHUIlE IBYX MOJYIPOBOJHMKOB PAa3HOrO THIA IMPOBOJMMOCTH. [IpUHIMI NEHCTBUS U
Ha3HauYCHHE AMO0Ja U TPUOAA.
83. CocraB u XxapakTepHCTHKH AaTOMHOTO sijipa. SlnepHble cuibl. Moenn CTpoeH s aTOMHBIX SIIE.
84. Dueprus cBsi3u sijpa. Y aenbHas SHeprust cBs3u. JleexT Macchl.
85. EcrecTBeHHass M HCKYCCTBEHHAs paJMOaKTHBHOCTH. XapakTepPUCTUKA O-, P-, y-usnydeHuit. Dpdekt
Méccbayapa.
86. Knaccudukanus suepubix peakiuil. CocraBHoe sipo. DPPeKTUBHOE ceueHHe. XapaKTEpHOE SIEPHOE
BpeMS.
87. Peakiuu nenenus sapa. Llennsie suepHble peakiuu. TepMosiIepHble peakiuu. SiepHble peakTophl.
88. Knaccuduxaims snemenTapabix gactuil. Kocmudeckue nyuu.
Ymerh BBIZEIATH  OCHOBHbIC | [IpHMepHbIe MPaKTHYECKHE 3aaHUs /151 IK3aMeHa:
busiieckne  ABICHUA | | Touya IBIDKETCS B INIOCKOCTH XO0Y 1o 3akoHy: X=-2t;y= 4t{—t . Haiitu ypaBHeHHE TPaeKTOPHH
MpU PacCMOTpeHHUU (- - -
3MYECKUX 3a/[a4; y = f(x) 1 u300pazuth ee rpauuecKy; BEKTOP CKOPOCTH V U ycKopeHHs d B 3aBUCMMOCTH OT BPEMEHH;
00CyxIaTh CII0COOBI MOMEHT BPEMEHH 1y, B KOTOPBII BEKTOP YCKOPEHHsI a cocTaBiseT yroy m/4 ¢ BeKTOpOM cxopocm\7 .
Z)(m)eKTHBHOFO PEHICHIA | 5 OnpenenuTs HETOYHOCTH B ONPEEICHUH KOOPIANHATH AX 3JI€KTpOHa, ABMXKYIIETOCs B aTOME BOJIOPOA CO
p 211/103; :36:};:;(;);:21)121:(1) tek- CKOPOCTBIO — eCIli JomycKkaeMasi HeTOUHOCTh  cocTaBiisieT 10% oT e€ BenmnuuHbL. YKa3aTh,
THUBHOE pelIeHHUE OT He- MIPUMECHHUMO JIM TIOHATHUE TPACKTOpPHWU B AJAaHHOM CJiiydac. IlocTosinnas Ilnanka: )
3¢ (HEeKTUBHOTO; , Macca 3JIeKTpOHa .
00bsCHATE (u3ndeckue | 3. Ha moBepXHOCTh MeTalia MajaeT MOHOXPOMATHYECKUM CBET C JJIMHOW BOJIHBI . Kpacnas

SIBIIGHUS C TOYKH 3PEHUs
OCHOBHBIX 3aKOHOB (hu-

rpanuia gorodddexra . HaliTu 3HaueHue 3aiepKuBaroilieid pa3sHOCTH MOTEHI[MAIOB
TOPYIO HYXXHO HPUJIOXKHTh K (oTo3aeMeHTy, 4roObl mpekpaTuth (ototok. IlocrosHHas [lnanka

, KO-
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3UKH;
KOPPEKTHO BBIpAXKaTh M
apryMeHTHPOBAHHO
00OCHOBBIBATh TOJIOXKE-
HUSl OCHOBHBIX (hr3nye-
CKHX TEOpUH

, CKOPOCTB CBETa B BaKyyMe —, MOJIYJTb 3apsi/ia SJIEKTPOHA

4. MaremaTHyecKuil MassTHUK JUTHHON 0,9 M OTKIIOHHMJIM HAa 5 CM M OTITYCTHJIH, MOCJIC Yer0 OH HAa4yal COBEp-
marh 3aryxaromnrue konebanus. Yepes 5 moMHBIX KoneOaHMI aMIDINTY/a YMEHbIIMIACH B 2 pa3za. Hammcats
YpaBHEHHE IBUKEHUS 3TOI0 MAATHHUKA, €CJIM OHU COBEPLIAIOTCS 110 3aKOHY CHHYCA.

5. Ha Baronetky maccoii 800 Kr, KaTsIIyIOCS MO0 TOPH3OHTAILHOMY ITyTH CO CKOPOCTBIO 0,2 M/C, HACHITAIH
cBepxy 200 kr mebHs1. Ha ckobKko Ipr 3TOM YyMEHBIIHIIACh CKOPOCTh BAarOHETKH?

6. VMmynbc p pesTHBHCTCKOM YacTHIBI paBeH MoC (Mp-Macca 1mokost). OnpesesnTe CKOPOCTh YacTHIIBI V B
JIOJISIX CKOPOCTH CBETA M OTHOILICHNUE MACChI JIBUKYILICHCS YaCTHIIBI K €¢ Macce MoKosi M/m.

7. Tlo mpoBOIOYHON paMKe UMeEromEer (GopMy MPaBUIILHOTO MIECTHYTOJbHUKA, HAET TOK cuioi 1=2 A. Ilpu
3TOM B IIEHTPE PaMKH 00pa3yeTcss MAarHUTHOE TTOJIe C HalPsDKeHHOCThIo0 33 A/M. Haiitu miimHy MpoBOIOKH,
U3 KOTOPOH C/ieaHa paMKa.

8. B marnurtHOe moje, HHAYKIUs kotoporo B = 0,05 Tu, moMemnieHa 3aMKHyTas HAaKOPOTKO KaTyIKa, CO-
crosmiast m3 N = 200 ButkoB mpoBosoku. ConpoTuBieHue kaTymku R = 40 Owm, mionianb momepevaHoro
ceuenns S=12cm’. KaTymka moMeIeHa Tak, 4To ee och coctapisier yroi o = 60° ¢ HampapieHueM Mar-
HUTHOTO noJis. OnpeaenuTe 3apsia, IPOLIeIINH 10 KaTyIIKe IPU HCU€3HOBEHUH MAarHUTHOTO ITOJISL.

9. DneKTpOH, YCKOPEHHBIN Pa3HOCTHIO MIOTEHIIMAIOB TIONAJaeT B OJHOPOIHOE MATHUTHOE TOJIC C MHYKIIHEH
9 MTn u gBUMXKETCS O BUHTOBOU JUHUH ¢ paguycoM 0,9 cm u marom 7,8 cMm. OnpeaenuTts yCKOPSIOIIYIO
Pa3HOCTH [TOTEHIMAIOB 3JEKTPHUUECKOTO TOJIS.

10. B pesymbrare HArpeBaHWs YEPHOTO Teja JJIMHA BOJHBI, COOTBET CTBYIOLIAS MAKCHMyMy OHEPrHH
TEIJIOBOTO M3My4YeHHs], yMEHbIIMIACH OT 2,7MKkM 10 0,9 MxMm. Onpenenure, BO CKOJIBKO Pa3 yBETWIHUIACh
SHepreTHyecKasi CBeTUMOCTh Tena. Kakoil Oblila M Kakoil cTajla MOLIHOCTb M3JIyUYEeHHs], €CIIM U3ITydaroas
TIOBEPXHOCTH Tena paBHa 20cm>?

Bnaners

crocobaMu  JIEMOHCTpa-
o YMCHHA aHaJIu3u-
poBaTh (HU3NYECKUE SIB-
JICHUST ¥ 3aKOHOMEPHO-
CTH;

HaBbIKaMHU U MCTOJIUKA-
MU O00OOIICHUST Pe3ylib-
TaTOB BBIIIOJIHCHHUA JIa-
0opaTopHEIX PaboT;

Braoenue nasvikamu 8blnoaHeHUs1 1a60paAmopHuIX pabom
3adanus K 1ad6opamopusim padomam:
Jlabopamopnas paboma Nel

1 3amMKHYTBIE cHUCTeMBI. KoHCepBaTHBHBIC M JUCCHUIIATUBHBIC CHITBI (OompenerncHue U npumeps). CooT-
BETCTBHE 3aKOHOB COXPAaHEHUN U CHUMMETPHH MMPOCTPAHCTBA U BPEMEHH.

2 Kunetuueckas sneprus. [loTeHmanbHas 3HEprust pa3IudHbIX CUCTEM. 3HAK NOTEHLUUAIbHON SHEPrUn.
Tlonnas MmexaHuueckasi SHEPIUsi CUCTEMBI.

3 3aKoH COXpaHCHUS TOJHOM MEXaHWYECKOW YHEPTHH CHUCTEMBI. [ paHUIlbl MPUMEHHUMOCTH 3aKOHA H
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crroco0amMu  OICHUBAHUS
3HAYMMOCTH M TPaKTH-
YEeCKOM  MPUTOJHOCTH
MOJIYYEHHBIX PE3yJIbTa-
TOB

MPUMEPBHI.
4 3aKoH COXpaHEHHsI UMITYJIbCa CUCTEMBIL. | paHUIIb MPUMEHUMOCTH 3aKOHA U TPUMEPBI.

5 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa CUCTEMBI. | paHUIIBI IPUMEHUMOCTH U IPUMEPBHI.

6 3aKoHBl CcOXpaHEHHs TNpH aOCONIOTHO YINPYroM M HEynpyroM yaapax. lleHTpaibHbIA U He-
LIEHTPAJIbHBIN yJIapBbl.

7 PaGora (monmoxutensHasi, oTpunarenbHas, HyneBas). MomrHocts. KITJ[. Beraucnenue paboTer pa3mmnd-
HBIX CHIL

Jlaboparopnas padora Ne4

1 OCHOBHBIE TIOHATHS AUHAMUKH ITOCTYIATEILHOTO JIBHIKEHHsI (Macca, cuiia, UMIYNbe). YeTbipe OCHOB-
HBIX BUJa B3auMoJecTBU. CrienanbHbIe BUIIBI CHIT.

2 3akoH cnoxeHus ckopoctei. [lepolit 3akon Hetotona. ITpumepsr UCO u HUCO.

3 Bropoii 3akon Hetotona. UmnynscHast popma 3ammcu 3axona. [lpuHIMn cynepno3umnmy.

4 Tpetuii 3akon Herorona. Llentp macc cuctembl. CKOPOCTh LIEHTPa MacC CUCTEMBI. VIMITyJIbC CUCTEMBI.
5 MOMEHT MHEpLMH CHCTEMBI M.T. U TBEPAOro Telia. BhlumcieHne MOMEHTa WHEPIMU IMPOCTHIX Tell
(xombI10, MUICK, MTHHApP. Ha BEIOOD)

6 MOMEHT CHIIbI, MOMEHT UMITYJIbCA TeJla OTHOCHTEIHEHO TOUYKH.

7 OCHOBHO# 3aKOH JUHAMHUKH BPaIIaTeILHOTO ABIKCHHUS.

8 Teopema lllTeliHepa U ee MPUMEHEHUE.

JlaboparopHas padora Ne5, Ne7

1 Konebarenbhoe nBmwxenue. ['apmonnueckue u aHrapMoHnueckue konedanusi. OCHOBHBIE XapaKTepu-
CTHKH (aMIUTHTY/Ia, IEpUOJI, 4acToTa, (a3a). Buabl MassTHUKOB.

2 CBoOoHbIe He3aTyxaromue kojaedanus. JuddepenimansHoe ypaBHEHUE U €ro PeLICHUE JIJIs MaTeMa-
THUYECKOT0, GPU3MUECKOTO U NPY>KUHHOTO MasTHUKOB.

3 3aryxaromue KoieOaHUs, WX YpaBHEHHME M XapaKTEepUCTHKUA (KO3(DOUIHMEHT 3aTyxaHus, Jio-
rapupMHUYECKHIi IEKPEMEHT, BpeMsl peJlaKkCallii, 9acToTa, JOOPOTHOCTS).

4 Brinyxnennsle koneOanus. AMIUIMTYAa U (a3a BBIHYKICHHBIX KosiebaHuil. PesanaHc, ycnoBue ero
BO3HMKHOBEHHMS M XapakTepuctuku. [IpumeHenue.

5 CKopocTh, yCKOpEeHHWe, OSHeprusi KonebaTenbHONH cuctembl. [IpeBpaiieHHe OSHEprud TMpH KO-

ne0aTebHOM ABHKEHHH.
6 CroxeHue B3aMMHO-TIEPICHANKYISPHBIX Kosebanuil. Purypsl Jluccaxy. Crnoxenue kone-0aHud of-
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HOT0 HampasieHus. buenns.
7 VYnpyrue BomHBL. YpaBHeHHE Oeryiiel 1 cTosuell BoaH. OCHOBHBIE TapaMETPHI BOJHBIL.

Jlaboparopnas padota Nell

1 MHUKpPO- 1 MAaKPOCUCTEMBI M X TapaMETPBI.

2 Oynknus pacnpenenenuss MakcBemna. HanOonee BeposiTHas, cpenHsisl KBaIpaTHUEcKas, CPeIHss
apupMeTHYeCKass CKOPOCTH U UX BBIYUCIICHHE.

3 Oyuknus pacnpenencuus ['aycca. bapomerpuyeckas Gpopmyna.

4 OcHogubie nonoxenuss MKT. BeiBog ocHoBHOro ypaBHeHuss MKT.

5 VYpasuenue MenzaeneeBa-Kaneiipona. Mzonporecchl B ra3ax, uX ypaBHEHUS U Tpa(uKH.

6 Creneny cBOOOIbI. 3aKOH pacrpeAeeHUS SHEPTUH 10 CTEIIEHSIM CBOOO/IBI.

Jlaboparopnas padota Nel2, Nel4, Nel5

1 [IepBoe HavaI0 TEPMOAMHAMUKH U €r0 IPUMEHEHHE K H30MPOoIIeccaM.

2 Pabora B TepmoanHamuke. Berauciaenne paboThl py pa3iMyHbIX U3oIponeccax. LIukibl.

3 Temnoemkocts BemiecTBa. Ilonurponsslii npouecc. CBA3b HOIMTPOIHOIO Ipolecca € HU30-
TEPMUYECKUM, H30XOPHBIM, U300apHBIM H aI1a0aTHBIM MTPOIECCAMH.

4 OHTpomnus, ee CTAaTUCTUYECKUH U TEPMOANHAMUYECKHUH CMBICTBI. BTOpoe Hayano TepMoau-HaMUKH.

5 Peanbuble razel. MU30Tepmbl peanbHbix razoB. Kputuueckue napametpsl. TpoliHas Touka. BHyTpeHHss
3Heprus peanbHoro rasa. dddext Jroyns-TomcoHa.

6 [ToBepxHocTHOE HaTspKeHue. CmauuBanue. Kannmispasle sBienus. Jlasnenne Jlamnaca.

7 SAnenuns nepenoca. Koaddummentsr quddys3un, BI3KOCTH, TEIUIOMPOBOIHOCTH U HX CBS3b.

JlaGoparophas pabora Ne21

1 OnekTpocTaTuyecKoe noje. DIeKTpuuecKkuil 3apaa. 3akoH Kymnona.

2 HampspxkenHOCTB 351eKTpocTaTrydecKoro mois. [IpuHImn cyneprno3unmy.

3 ITorok BekTopa . Teopema I'aycca.

4 [ToTeHManbHOCTH 3IEKTPOCTATHIECKOTO TOJs. TeopemMa 0 MUPKYIIALIH.

5 CBsI3p MKy HANPSKEHHOCTHIO U TOTEHIIMAJIOM.

6 I'eomeTprueckoe onucanue noiysd. CUnoBble TMHUHA. DKBUIIOTEHINAIBHBIE IOBEPXHOCTH.




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

Jlaboparophas padota No24

1 Onexktpuyeckuid TOK. [MOTHOCTH TOKa. YpaBHEHUE HEMPEPHIBHOCTH.

2 3akorn Oma st ogHOpOgHOTO ydacTka nenu. ComporuBieHne nmpoBoAHuKa. CoequHEHHE COTPOTHB-
JICHUIA.

3 3akon Oma st HeomHOpogHOTO yuacTka 1enu. Ctoporaue cuibl. DJ[C.

4 [Ipasuna Kupxroda.

5 OnextpoeMkocTb. KoHIeHCaTOPHI (BUIBI, YCTPOHCTBO, COESAMHEHNE)

Jlaboparopnas padorta Ne27, 28

1 HcTounnky MarHuTHOTO NoJs. MarHUTHOE MoJie ABMXKYIIETOCs 3apsa/a U MPOBOJHUKA C TO-KOM. 3aKOH
buo-Cagapa.

2 [ToTox ¥ HMPKyIALMS BEKTOpa MHAYKLMHM MarHUTHOTO moiisi. Teopema ["aycca u Teopema o IUpKyIIs-
LM

3 Cuna Jlopenna. JIBrxeHue 3apsyKeHHON YaCTHIIBI B MATHUTHOM II0JI€.

4 [IpoBogHMKH ¢ TOKOM B MarHuTHOM Tojie. Cuna Amriepa.

5 3akoH anekTpoMarauTHor uHaykuuu dapazes. [Ipasuno Jlenua.

6 SBnenue camonaaykuuu. MTHAYKTHBHOCTH. COJICHOWMI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

8 BosnukHOBeHUE 3eKTpudecKuXx Koedanmii. KomebareapHbIH KOHTYP.

9 [lepemennslii anekTpuyeckuil Tok. KoHneHcarop, kaTymka WHIYKTHBHOCTH, PE3UCTOP B LM Iepe-
MEHHOT'0 TOKa. AKTHBHOE, PEaKTHBHOE U TOJIHOE COTPOTUBIICHUS LIEITH.

10 Pe3oHaHC TOKOB M HATIPSHKEHUIA.

11 [IpunNIMIEI pagroniepeaayn.

12 OnexkrpomarauTHoe noje. Cuctema ypaBHeHuit Makceia.

JlaGoparopnast pabota Ne32

DneKTpoMarHuTHBIE BOJTHBI M UX mapameTpsl. 1lIkana anekTpoMarHUTHEIX BOJTH.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WnTepdepenuns ceera OT ABYX TOUSUHBIX HCTOUHUKOB.

WnTepdepernus cBera OT MI0CKONAPAIUIETbHON TUTACTHHKH.

WnTepdepenmnms cBera OT mIIaCTHHKH epeMeHHoi Tonmmabl. Koipma HeloToHa.
[Tpumenenue naTepdepeHInH CBETa.

OO WN P
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JlaGopaTtopHas pabota Ne34

1 SAsnenne mudpakumn. OcoOeHHOCTs Audpaknny cBeToBbIX BOJH. Judpaxmus Openens n OpayHro-
thepa.

2 IIpunuun IN'oitrenca-Openens. YOpoueH!ue BEIYUCICHUNA ¢ TOMOLLIBIO BEKTOPHOM TharpaMm-Mal.

3 Hudpakumus OpeHenst Ha KPyTrioM OTBepCTHH. 30HBI DpeHes.

4 Hudpaxnus Opaynrodepa Ha y3K0H NPIMONIMHEHHON MIeNU. Y CIOBUSI MaKCUMyMa ¥ MUHU-MyMa. 3a-
BUCHUMOCTh HHTCHCUBHOCTH CBETA OT yrjia MU(QPaKIIH.

5 Hudpakuronnas permerka. OCHOBHBIE XapaKTEPUCTHUKU AU(PPAKIIMOHHON PEHISTKH. Y CJIOBHUS TIIaBHBIX
MAaKCUMYMOB 1 MUHHUMYMOB U I[O621BO‘-IHI)IX MUHHUMYMOB.

6 Hudpaxnus Ha TpexMepHOi pemeTku. Y pasHenue Bynbsga-bperros.

Jlaboparophas pabora Ne35

ITonspusanus ceeta. ECTECTBEHHBIN U MOJSPU30BAHHBIN CBET.

[Tonsipusanus cBeTa npu OTPaKEHUU U IpesioMileHUud. 3akoH bproctepa.

[BoitHoe myuemnpenomieHne. CBOMCTBAa OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTyUEH .
[onsapuzaTops! (BUABI, yCTPOWCTBO, HA3HAYEHHE).

3akoH Maimoca. AHanu3 MOJIIPU30BAHHOTO CBETA.

OnTuyecky akTUBHBIC BELECTBA. BpallleHue miocKoCcTy MOJIIPU3aLUU CBETA.

OO WN P

JlaGoparopnast pabota Ne36, Ne41, Ned?2
BosiHOBBIE 1 KOPIYCKYJISIpHBIE CBOIMCTBA CBETA.
Hasnenne, uMmysibe, Macca potoHa. CBs3b SJHEPTHUH U UMITYJIbCA PEIATUBUCTCKOM YaCTH-ITBL.
l'unoresa Ilnanka. U3nyyenune AYT.
dotoaddext. Buas horoaddexra u Teopus BHeurHero porordpdexra. Penstusucrckuit hporoaddhexr.
Oddexr Komrrona. TopMo3HOE PEHTTEHOBCKOE H3JTy4YCHHUE.
Jmaa Bomasr Jebpoitns. [puamun meonpeneneauoctei I eitzendepra.
y-QyHKIHA U ee CBOHCTBA.
Ypasuenue llpeauarepa (BpeMEeHHOE U CTallMOHApHOE). JIBIKeHHe CBOOOTHOM YaCTHITHI.
YacTura B HOTCHIUATLHON siMe (O€CKOHETHON W KOHEYHOH ).

0 KBanTOBBII rapMoHHUYeCcKH OCHIILIIATOP. TYHHETBHBIA 3P eKT.

P Oo0O~NO O WNPEF




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
Jlaboparopnas padota Ned44
1 Kak npoucxonut ¢popMupoBaHHE SHEPreTUIECKUX 30H B TBEPAOM Tene? XapaKTepUCTHKa KayXa0H 30-
HBL.
2 CtpoeHue NPOBOIHUKOB, MOJIYIPOBOTHUKOB U TUIEKTPUKOB C TOYKH 3PEHHS 30HHOH TEO-PHU.
3 [IpoBoaMMOCTE COOCTBEHHBIX M TPUMECHBIX TONTYIIPOBOTHUKOB.
4 Pacnpenenenus @epmu-upaka, boze-Oitnirelina, Makcpema-bonpumana. ueprus Oep-mu.
5 BeipaxkeHue 3aBUCHMOCTH COTIPOTHBIICHHS OT TEMIIEPATyphl U IPOBOJHUKOB U ITOIYIPO-BOIHUKOB.
6 SIBneHus Ha rpaHuue paszena ABYX IOJYNPOBOJHHUKOB Pa3HOIrO TUIA IpoBoauMocTd. IIpuHnmn nei-
CTBHS M HA3HAUCHHE TO/IA U TPHOJIA.
Jlaboparophas padora Ne51, Ne53
1 CocTaB M XapaKTEpPUCTUKH aTOMHOTO sipa. SIIepHbIe CHIIBL.
2 Mopenu cTpoeHUst aTOMHBIX SI7IEP.
3 OHeprus CBA3MU AApa. Y elibHas 3Heprus cBs3u. Jledhekt Macchl.
4 EctecTBeHHas M MCKYCCTBEHHAs! PaJMOAKTUBHOCTH. XapaKTepUCTUKA O-, [-, Y-u3nydeHud. DPdekr
Méccbayapa.
5 Knaccudukanus suepusix peakiuii. CoctaBHoe sipo. DhhekTHBHOE ceueHrne. XapaKTepHOE SIEpHOE
BpeMsL.
6 Peaxumu nenenus siapa. Llenssie sinepHbie peakimu. TepMosiiepHble peakuu. SIaepHbie peakTopebl.
7 Kiaccudukanms snemeHTapHbIX yacthil. KocMuueckue Jydu.
SHath OCHOBHbIC OTpPEACICHIA BOITPOCEI JIJI4 ITOJITOTOBKU K 3AUYETY
1 HOHATHA HMEOKC- HEP- 1. Pe3sOoBbie  coemuHeHHs.  DJeMEHTBI  pe3bObl.  Tumbl  pe3nb. HM300paxkennme  n060-
HOH rpaduKm; 3HAYCHHE Pe3bOBI.
OCHOBHBIC IIpaBUJIa BbI- o
. 2. Caapusle coeHeHust. THIBI CBapHBIX COeAMHEHMI. 300paxenne 1 0003HAYECHUE HX HA YEPTEKE.
TIOJTHEHHUS YePTEKeEl; .
3. COGopounblii  uyepTex, ueprek OOEro Buaad. YCIOBHOCTH W ynpomieHuss mpu Bel- | Hadeprarenpnas
OCHOBHBIC ITIOJIOKECHUA
ECKIL. nonneHun CU. FeOMETPUA U UHXKe-
5 a, . o 4. OcobeHHOCTH H300paKeHHs HA COOPOYHOM YEPTEKE COCTUHEHHI CTAaHAAPTHBIMH U3~ ICIHAMH. HepHas rpaduka
HOPMAaTHUBHBI u KO-
p py 5. Crangaprusie usaenus. CoequHeHHs1 60ATOBOE, BAHTOBOE, IITHIEYHOE.
BONAMHE  MAtepuasel, 6. TOCT 2.401-68. C p it
401-68. Cretu¢pukanus. Pasnens! crierupukanum. SIZTOK COCTABIICHHSI.
Kacaloouyecss  BBINOJI- 7 euuduian 3Renbl crelHpuKan OPANIOK €OC ¢

HAEMBbIX THUIIOB 4YepTe-
JKer

. DCKM3MPOBaHNE MAIIMHOCTPOUTENBHEIX AeTaeil. BeiOop KoamuecTBa M300pakeHHi.
Oco0eHHOCTH N300paXKEHUSI OTIACITBHBIX JETATCH.
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8. KowmmbioTtepHas rpaduka. Beimonnenue ueprexeil cpeicTBaMu KOMIbIOTepHoit rpadu- ku u CATIP.

9. KowmmbrorepHas rpaduka. BeimoaHeHre yepTexeil cpeIcTBaMi KOMIBbIOTEpHOI rpadu- ku u CAIIP.
OCHOBHBIE METOIbI 1 KOMAHbI CO3aHUS TPEXMEPHON MOJIEJIN U MOTy4e- HUE YepTerKa.

10. KommsrorepHast rpaduka. BoinonHeHne yepTeskeil CpecTBaMu KOMIbIOTepHOU rpadu- ku u CATIP.
OCHOBHBIE METOJIBI U KOMaHJIbI PEAAKTUPOBAHMS uepTexkel u 3D Mmozeneid.

YMeTh

o0CyXIaTh  CIIOCOOBI
a¢dhexkTrBHOTO  perie-
Hus 3agad (2D wm 3D
[IOCTPOEHU);
OOBSICHATH (BBISIBIATH U
CTPOUTH) TUTTUYHEIE
MOJIENIN 3a/1a4, uepre-
*keit u 3D Mmopeneii;
MIPUMEHATH 3HAHUA
YTeHUS U TOCTPOCHHS
yepTexked B mpodec-
CHUOHAIBHON  JIeATENb-
HOCTH;

WCTIONB30BaTh  3HAHUS
YTEHUSI W MOCTPOCHUS
yeprexxeir u 3D mope-
el Ha MEXIUCIUAIIIHN-
HapHOM YpOBHE

1. Tlo unauBuIyansHBIM BapuanTaM co3nath 3D Momenu neraneii snesaropa, co3natk 3D cO0pKy aie-

BaTopa.

[IpumepHBIe MpaKTUYECKUE 3a/1aHus:

i

Bnanets

MPaKTUIYECKUMHU  Ha-
BbIKAMHU  HCIIOJIb30Ba-
HHS DJIEMEHTOB JHCLU-
IUIMHBL Uil PELICHHUs
3a7a4 Ha JpYyrux Juc-
LMIUIMHAX, HA 3aHATUSIX
B ayIUTOPUU U HA IPO-
WU3BOJICTBEHHOM  IMpak-
THUKE;

Ilo scku3am geraneit cOopounoro y3na cozaars 3D moapenu, 3D cOopky no Bapuantam. Co3aaTe acconuaTHB-
HBIH COOPOYHBINA YepTex U crenuduranuo. OGopMUTh COOPOUYHBII Yep- TEXK B COOTBETCTBUH C TPEOOBAHMSI-

mu ECKJI.

[IpumepHBIe TpaKTHYECKUE 3a1aHuUSs:
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METOAaMH HCIOJIb30Ba-
HUS MPOTrPaMMHBIX
CPEACTB [yl pelICHUS
MPaKTUYECKUX 3a/1aY;
OCHOBHBIMHM  MECTOJaMH
HCCNIEI0OBaHUs B  00-
JIACTU HUHXXCHEPHOH U
KOMIIBIOTEPHOM rpadu-
KH, MPAKTUYECKUMH
YMEHUSIMH U HaBBIKAMU
HUX HUCITOJIb30BaHUs

3HaTh

IlonstTus ananuza u
CHHTE3a TPUMCHHUTEIb-
HO K METaJTypru4ecKo-
My HampasieHuto. Oc-
HOBBI MIPOM3BOJICTBA UY-
ryHa u craiu. OcoOeH-
HOCTH COBPEMEHHBIX
arperaTtoB U T€XHOJIOTUH
CTAJCTUIABWIILHOTO TIPO-
U3BOACTBA. VIHHOBaLU-
OHHBIC TEXHOJIOTMH B
CTAJICTUIABWIILHOM TIPO-
HU3BOJCTBE. OCHOBBI
MPOKATHOTO Y METHU3HO-

Teopemuueczme 6onpocwl.”

O 00NN DN A~ W —

. CTpyKTypa MeTaTypru4ecKuX MpeArnpusITHil.

. Ilpouecc BbIIIaBKU YyryHa B JOMEHHOM Ieyn.

. Ilpon3BoACTBO CcTalM B KUCIOPOIHOM KOHBEPTEPE.

. IIpon3BOACTBO CTaMM B 3IEKTPOCTAIETIIABUIIbHOM MTEeYH.

. Buzp! craneit mo Ha3HauYEHHUIO U XUMHUYECKOMY COCTAaBY.

. PazHoBuanOCTH NporieccoB OM/J] 1 cOpTaMeHT MOTy4aeMbIX U3ACIUH.
. Oco0EHHOCTH YIPYTo#l 1 IIaCTHYECKOM U JiehopMaliu MeTasljia.

. PazHoBHHOCTH TIpoOIIecca MPOKATKH.

. TexHonornueckue cxemsl MPOU3BOJCTBA IPOKATA.

10. CoctaB, KOMIIOHOBKAa I OCHOBHBIE XapaKTEPUCTUKN COBPEMEHHBIX TPOKATHBIX CTAHOB.
11. NaHoBaIuy B IpOKAaTHOM ITPOU3BOJICTBE.

12. JInTeiiHO-IpOKAaTHBIE arperaTsl.

13. BomouunbHoe MMPOU3BOACTBO U OCHOBHBIC BUbBI MCTHU30B.

BBenenue B Hampas-
JIeHue




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl

ro npousBojcTBa. Oco- | 14. TexHonornueckue cxeMsl METU3HOT'O TPOU3BOICTBA.

OeHHoCTH coBpeMeHHBIX | 15. [IpeccoBanne METauIOB U OCHOBHBIC BU/IBI IPECCOBAHHBIX M3/ICTHH.

arperatoB U TexHousoruii | 16. Texnonoruueckue cxemsl IPECCOBOIO IIPOU3BOACTBA.

MPOKATHOTO W MeTu3HO- | 17. KoBKa, IITaMIOBKa 1 OCHOBHBIEC BU/IbI KOBaHBIX (IITAMIOBAaHHBIX) M3JIEIHH.

ro mnpousBoxactBa. HH- | 18. TexHonornyeckue cxembl Ky3HEUHO-IIITAMIIOBOYHOTO ITPOU3BOICTBA.

HOBaIMOHHBIE TexHOJO- | 19. [Ipon3BoacTBO TPy pa3nmuyHOr0 HA3HAYCHHUS.

ruu B mpokaTHoM U Me- | 20. [ToHsiTHE O MOPOIIKOBOM METAJUTYPIHHM U OCHOBHBIC BUJIBI U3/ACTIUN U3 METAUIMYECKUX MOPOILIKOB.

TU3HOM IPOU3BOACTBAX. 21. CocoObI 1 CXEMBI IOJIYUCHHU IBETHBIX MCTAJIJIOB.
YnMmeTs HaBaTe XapakTepUCTHKY | [Ipakmuueckue 3a0aHusL:

OCHOBHBIM METaJUTypru- | [laTh XapakTepUCTHKY IPOLECCY BHIIJIABKY YyryHa B JOMCHHOM Meyn.

YECKUM nporeccam. | JlaTh XapaKTepUCTUKY MIPOLIECCY MPOU3BOICTBA CTAIH B KUCIOPOIHOM KOHBEpTEpE.

Beigensate rnaBHbele U | J[aTh XapaKTEpUCTUKY IPOLECCY MPOU3BOICTBA CTAIN B AIEKTPOCTAIECINIABUIBHOM IIEYH.

BTOPOCTETIEHHBIE  3ie- | J[aTh XapaKTepUCTHKY MPOLECCY MPOKATKH.

MEHTbl MeTajurypruyue- | JlaTb XapakTepuCTHKY JIUTEHHO-IPOKATHBIM arperaram.

CKOTO Tporiecca Ha oc- | JlaTh XapakTepUCTHKY BOJIOUMIHLHOMY MTPOU3BOICTRY.

HOBe WX  aHanuza. | J[aTh XapakTeprCTHKY MPOIECCY MPECCOBAHUS METAIIIOB.

O600mare  paznauunble | [laTh XapaKTepUCTUKY IPOLIECCOB KOBKH, IITAMITOBKH.

CXEMBI JlaTb XapakTepuCTHKY MpoLEeCcCy MPOU3BOJCTBA TPYO pa3IMyHOro Ha3HAYEHUS.

METaJTyprUYeCKUX JaTp xapakTepHCcTUKY IpolieccaM MOPOIIKOBONH METaJUTyprHH.

MIPOLIECCOB HA OCHOBE MX | JaTh XapakTepHCTHKY NpoLeccaM MOITy4YeHHsI IBETHBIX METAIIJIOB.

CHHTE3A. IIpoBeneHue aHaIM3a METALUTYPrUYECKOTO MPOIIecca C BBIACICHUEM ITIaBHBIX U BTOPOCTETIICHHBIX JJIEMEHTOB.

[TpoBe/ieHre CHHTE3a METAUTYPIHYECKHX MPOIECCOB ¢ 00OOIEHUEM HX PA3IMYHBIX CXEM.

Bnagers CriocoGHOCTBIO COCTaB-

nATh 0030pHBIE pedepa-
THl TI0 MeTaJulyprude-
CKOM  HaIpaBJICHHOCTH
Ha OCHOBE aHalu3a u
CHHTE3a. HaBpixkamu
MOJrOTOBKU  3cC€ IO
Hay4HO-TEXHUUYECKOU

npobnemaruke. HaBbl-
KaMU HaNMCaHUsl PYKO-

Cocrapnenre 0030pHBIX JTOKIAI0B-TIPE3CHTANN TT0 METAJUTYPTHYECKON HAIIPABICHHOCTH Ha OCHOBE aHAIIN3a

Y CUHTE3A.
[HoxnroTroBka 3cce M0 HAYYHO-TEXHUUECKOW MpoOIeMaTHKe.
Hanucanue pykonuceil Hay4HbIX CTaTE€H 110 METALITYPIrUUYE€CKOU TEMATHKE.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel

NACEH HAy4YHBIX CTaTel

0  METAJUTypru4ecKoi

TEMAaTHKE.
3HaTh Ilonsatna aHamusa U | Teopemuueckue 60npocoi:

CHHTe3a npuMeHuTenb- | 1. [ToHATHs aHAMM3a U CUHTE3a MPUMEHUTEIHHO K METaJUTypIHIECKOM CIIEIIManbHOCTH.

HO K MeTajuryprudeckoi | 2. CTpyKTypa METaJUTyprHUeCKUX MPeANPUSITHH.

cneuuanbHocTd.  OcHo- | 3. TIponecc BRIIIABKY YyT'yHa B JOMEHHOM IEYH.

BBl IIPOU3BOACTBA uyry- | 4. [Ipou3BOACTBO CTaIM B KUCIOPOJHOM KOHBEPTEPE.

Ha U ctamu. OcobeHHo- | 5. [Ipou3BOACTBO CTANN B 3IEKTPOCTAJICILIABUIIBHOM MEUn.

CTH COBPEMEHHBIX arpe- | 6. Bupl craneil mo Ha3HAYEHHUIO U XUMHUUECKOMY COCTAaBY.

raToB W TexHojorui | 7. PazHoBuaHocTH npoueccoB OM/I 1 cOpTaMEHT MOIyYaeMbIX U3ETHI.

CTaJICTIABUIIBLHOTO TPO- | 8. OCOOCHHOCTH YNPYTo# U TIIACTUYECKOH U neopMaliui MeTaIa.

n3BojcTBa. VHHOBauu- | 9. Pa3HOBUAHOCTH Mpoliecca MPOKATKH.

OHHble TexHoNoruu B | 10. TexHONOrHYeCKHe CXEMBI IPOU3BOICTBA IIPOKATA.

cTayeruiaBuiabHOM Tpo- | 11. CocTaB, KOMIIOHOBKA M OCHOBHBIE XapaKTEPUCTHKH COBPEMEHHBIX MPOKATHBIX CTAHOB.

HU3BOJICTBE. OcHoBsl | 12. lHHOBauu B MPOKAaTHOM IPOU3BOICTBE.

MPOKATHOrO U METU3HO- | 13. JIuTeiiHO-TpOKaTHBIE arperaThl.

ro npowusBojcTBa. Oco- | 14. BonounibsHOE MPONU3BOACTBO U OCHOBHBIE BUBI METH30B. Baenenme s cnieu-

OCHHOCTH COBpEMEHHBIX | 15. TexHomornueckre cxeMbl METU3HOTO TIPOU3BOJICTRA. albHOCTD

arperaroB U TexHoJoruii | 16. [IpeccoBanne METaIsIOB 1 OCHOBHBIE BUBI IPECCOBAHHBIX M3/1EIHI.

MIPOKATHOTO U METH3HO- | 17. TeXHONOrHuecKkne cXemsl IPEeCcCOBOrO MPOU3BOICTBA.

ro mnpousBojactBa. MH- | 18. KoBka, mTaMrnoBka 1 OCHOBHBIE BH/IbI KOBAHBIX (IITAMIIOBAaHHBIX) U3IEIHH.

HOBAIMOHHBIE TeXHOJO- | 19. TexHonornyeckue cxempl Ky3HEUHO-IIITAMIIOBOYHOTO ITPOM3BOICTBA.

rud B npokatHoM u Me- | 20. IIponsBoacTBo TpyO pa3iInyHOro Ha3HAYEHHUSL.

THU3HOM Tpon3BojcTBaX. | 21. IloHATHE 0 MOPOIIKOBOI METAJUTYPTHH K OCHOBHBIE BU/IBI 3TN U3 METAIIMYECKHUX TOPOIIKOB.

22. Crioco0bI 1 CXEMBI TIOTYUEHUS IBETHBIX METAJIOB.

YmeTs JaBaTp xapakTepucTuky | [Ipakmuueckue 3a0aHus:

OCHOBHBIM METAJLTypIH-
YeCKUM poIIeCcCaM.
BI)IJIC.H?ITI) TJIaBHBIE U
BTOPOCTETICHHBIE  3JIe-
MEHTBI  METAJUTyprude-

JlaTh XapaKkTepUCTHKY IPOLECCY BBHIIUIABKH YyT'yHa B JOMEHHOH MEUH.

JaTp xapakTepuCTUKY IPOIIecCy MPOU3BOJICTBA CTAIH B KHCIOPOJHOM KOHBEPTEPE.
JaTh xapaKkTepHCTHUKY MPOIIECCy MPOU3BOJICTBA CTAIH B AJIEKTPOCTANETIIIABIIIEHON TIEYH.
JlaTh XapaKkTepHCTHUKY IpOLecCy MPOKATKHU.

JlaTh XapaKTepUCTUKY JIMTEHHO-TIPOKATHBIM arperaTam.




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
CKOTo Tporiecca Ha oc- | JlaTh XapakTepUCTHKY BOJIOUMIBHOMY MTPOU3BOICTRY.
HOBE uxX  aHamumza. | J[aTh XapakTepUCTUKY MPOIECCY MPECCOBAHMS METAIIIOB,
O600marts paznuysble | JlaTh XapakTepUCTHKY MPOIECCOB KOBKH, IITAMIIOBKH.
CXEMBI JlaTh XapaKTepUCTUKY MPOIIECCy MPOU3BOJICTBA TPYO Pa3IUUYHOTO HA3HAYCHHMS.
METaJLTyPrUYECKUX JlaTh XxapaKTepUCTUKY TPOoIleccaM MOPOIIKOBON METaJUTyPrHUH.
MIPOIIECCOB Ha OCHOBE HX | J[aTh XapakTepuCTHKY MPOIECcaM MOMydeHHs [IBETHBIX METAJUIOB.
CUHTE3A. [IpoBenenre aHaM3a METAILTYPTUIECKOTO TIPOIlecca C BBIZCIEHUEM TIIaBHBIX U BTOPOCTETICHHBIX 3JIEMEHTOB.
IIpoBeneHre CHHTE3a METALUTYPTHYSCKUX MPOIECCOB C 0000IIEHUEM HX PA3JIUYHBIX CXEM.
Bnanersb CriocoOHOCTBIO COCTaB-
TATh 0030pHBIE pedepa-
Tl 10 CIEMUATBHOCTH
«O06paboTKa METAIOB U
CIUTaBOB JIaBJICHUEM» Ha
OCHOBe aHanmm3a W cuH- | CocTaBineHne 0030pHBIX JOKIAI0B-TIPE3CHTAIHA 10 crenuansHocTH «O0padoTKa METAIUIOB U CIUIABOB JIaBJe-
Te3a. HaBbikaMu MOJro- | HUEM» Ha OCHOBE aHAJIM3a U CUHTE3A.
TOBKM 3CCe MO HayyHo- | [loaroToBka scce 1o HayYHO-TEXHHUUECKOH MpolsieMaTuke.
TeXHUYecKol  mpolie- | Hanmcanue pykonmceil HAy9HBIX CTaTel MO0 METAIUTYPrUYeCKOi TeMaTHKe.
Matuke. HaBeikamm Ha-
NKUCaHus pykonucei
Hay4YHBIX CTaTel 1Mo Me-
TAJUTypTHYECKOW  Tema-
THUKE.
3Hath B3aMMOCBSI3b Mexny | Ilepeuens meopemuueckux 60npocos K 3auemy:
UCTOPUYECKUM 3TanoM | 1, Poiib HAyKH ¥ TEXHUKH B PA3BUTHH OOIIECTBA.
U IPUMEHAEMBIMU Ma- | 2, [IpUHLMIBI NEPUOAM3AIMK HAYKH U TeXHUKH. OCHOBHBIE MMPOTHBOPEYMS M 3aKOHOMEPHOCTH B Pa3BUTHU
TepHalaMu,  TOCTOMH- | HayKK U TEXHUKH.
CTBa M HEIOCTATKH Me-| 3 Mexanuka V. HprotoHa. 3ak0OH BCeMUPHOTO TAroTeHust. CYIIHOCTb U HCTOPHS OTKPBITHSL. Hcropus metamyp-
TATYPruteckuX  Mpo- | 4 [IpeanochuIKM BOSHUKHOBEHHS TEXHUYECKUX HAYK. TS

ECCOB Ha OIPEAcCIICH-
HBIX OJTalax pasBUTHA
YCJI0BCUYCCTBA, MpuH-
TUIIBI BBI60pa KOHCT-

5. OO0muiast XapaKTepUCTHKA IIPOMBIIIEHHOrO ¥ TeXHu4eckoro nepesopora konmna XVIII — nayama XIX B.
6. IlepcreKTUBHI Pa3BUTHs METAITYPIUUECKOU OTPACIIN»

B3anMocBs3p Hayku U TeXHUKU. [IpeBpalienne Haykd B IPOU3BOIUTEIBHYIO Ciury. OCHOBHBIC HAPABIICHUS
Hay4HO-TEXHUYECKOT0 IIporpecca
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PYKIIMOHHBIX MaTepHa-
JIOB B 3aBHCUMOCTU OT
0COOEHHOCTEH ompene-
JICHHOTO HUCTOPHYECKO-
ro Ieprozaa

YmeTh

aHaAJIM3UPOBATh XOJ UC-
TOPUYECKOrO Pa3BUTHUSA
o0lIecTBa W TpUMEHE-
HHUSL METAITypPrUYeCKUuxX
TEXHOJIOTHI;, Ha OCHOBE
aHanu3a Hay4yHOU JuTe-
paTypsl CaMOCTOSITENb-
HO onpeCacIAThL YPOBCHDL
pa3BUTHSA METAJUTYpIH-
YECKOM OTpaciud Ha
JTanax HCTOPUYECKOTO
pa3BUTHS; AaAPryMEHTH-
pOBaHO JIOKa3bIBaTh
JIOCTOMHCTBA U HEIO0C-
TaTKM  METAJUIOB |
CIUIaBOB Ha 3Tamax uc-
TOPUYECKOTO Pa3BUTHUS
YeJI0BEYeCTBa

Ilepeuenvy mem Ons npesenmavuu:

— Benukue yuensle aHTUYHOCTH: ApHUcTOoTenb, Apxumen, EBknua, [lTonemeit.

— Baxnetimme oTkpbiTus CpeIHEBEKOBBSI B 00JIACTH HAYKU M TEXHUKH. AJIXHMUSL.

— Onoxa Bo3poxaenus, o01ast XapakKTepUCTHKA U €CTECTBEHHO-HAYUHBIE TOCTHKEHUS.

— Hcropudeckas eHHOCTh WUACH W JOCTMKCHHN YYEHBIX CPEIHEBEKOBBS M 3M0XU Bo3poxmeHus B 00-
JIACTU €CTECTBEHHBIX HAYK.
Texnuka Bo BpeMeHa aHTUYHOCTH. OOI1as XapaKTepUCTHKA

Bnaners

MPAaKTUYECKUMH HaBBI-
KaMH CaMOCTOSITENTbHOM
pa3pabOTKH W HCIIOJNb-
30BaHUs HaY4HO-
TEXHUYECKOW  JUTepa-
Typbl B 00JIaCTH MeTal-
Jypruu

Ilepeuens 3a0anuii kK cemunapam:

[Touemy MarauToropck Ha3bIBarOT «CTajgbHOE cepAale Ponuubn?

Hoxaxure MI'TY — Ky3HHIIa METAJULyprHUECKHUX KaJIpOB

Joxkaxute: He Bce BeriecTBa MOTYT CITY)KUTh MaTEPHAIOM ISl YSJIOBEKA JJIs TIOJYUYCHUS HEOOXOAMMBIX eMy
BCIICH.

Kiraccuukarys MeTamuryprudecKux mpepHsITHA.

MucTtudeckoe 9ucio 7

3HaTh

B3aMMOCBA3b MCXKIOY
Pa3BUTUCM O6H.[eCTBa n

Hepeqeub meopemuiecCKux 6onpocoe 01 NO020MO6KU K 3auemy.:
1. HpI/IHLII/IHLI nepruoan3an HaykKu U TCXHUKH.

Hcropus TeXxHUKH




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
YPOBHEM Da3BUTHS TCX- 2. OCHOBHbIE IPOTHBOPEYHS U 3aKOHOMEPHOCTH B Pa3BUTHU HAYKU U TEXHHUKH.
HHKH; HallpaBJICHUA 3. TexHuka BO BpeMeHa aHTHYHOCTH. OOIIIas XapaKTepUCTHKA.
PasBUTIA  TEXHHKM N 4, ®unocodpckre u HaTypHUIOCOPCKUE UIIEH CPETHEBEKOBBSL.
TCXHOJIOrMN Ha COBPC- 5. Baxuetimue oTkpbiTHs CPeHEBEKOBbs B 00JACTH HAYKU U TEXHUKH.
MCHHOM 5Talie 6. HMcropuueckasi MEHHOCTh MAEH M JOCTHKEHUM yYEHBIX CPEIHEBEKOBBS M SM0XH Bo3pokiaeHus B 00-
JIACTH €CTECTBEHHBIX HAYK.
7. . CBsi3b PEBOJIIOIMU COIMATIBHON M PEBOJIOIMK Hay4HOU (Ha mpumepe pa3Butus Gusuku B XVI —
XVII BB.).
8. . OcHoBHble uepThl, Xapaktepusyromue Hayky XVI—XVII Bs.
9. TlpeAnochUIKH BOSHUKHOBEHHUS TEXHUYCCKUX HAYK.
10. OO0mias xapakTepuCTUKA IIPOMBIIIIEHHOTO U TeXHUYeCKoro nepeBopora kouna XVIII — wagana XIX B.
11. BzaumocBsi3p Haykd W TEXHHKH. [IpeBpalieHue HAyKH B TMPOHM3BOJAMTEIbHYIO chiy. OCHOBHBIC
HanpasJICHHsI HAYYHO-TEXHHUECKOI0 IIporpecca.
Ymets aHaJIM3UpOBaTh  ypoO- Ilepeuens mem ona npezenmayuu
BCHb pa3sBUTHA TEXHUKH — MHorann Keruep: 6uorpadust u ocHOBHbIe HayuHbIe focTkeHus. Ponb 3akonHoB Kemepa B skcnepu-
Ha pasiM4HbIX STalax MEHTAJIEHOM MTOATBEPKACHUH TeopuH KomnepHuka.
HCTOPUHECKOTo  pasBu- — Mexanuka U. Hetotona. 3akoH BceMUpHOT0 TAroTeHust. CylIHOCTh U UCTOPHS OTKPBITHSL.
Tl obmecTa;  apry- — M. B. JlomonocoB. buorpadust u HanpaBieHuss HaydyHBIX uccienoBanuii. M. B. JlomoHOCOB U mpo-
MEHTHPOBAHO JIOKa3bl- cBetmenye B PoccHI.
BaThb JOCTHXXEHHE OIl- .
DEZICICHHOTO  YDOBHA — PYCCIV(I/IG u CVOBGTCKI/IG ¢uzuku — naypeatsl HoOeneBCKkux mpemMuid.
Da3BUTHSL TEXHUKH B — A. DUHIITENH U TEOpUs U3ITy4YCHUS.
onpeneneHHHﬁ UCTO- — ﬂ)K K. MakcBest u craTucTuieckast (1)1/131/11(21.
pUYECKUI TepHoj pas- — JIx. ['u66c¢. [ maBHBIC HAYYHBIE TOCTHKEHHS.
BUTHSI 00IIECTBA
Bnanets MPAaKTUYECKUMHU HAaBbI- Ilepeuens 3a0anuii K cemunapam:

KaMH CaMOCTOSITEIbHON
pa3paboOTKu M UCHONb-
30BaHUA Hay4YHO-
TEXHUYECKOH  JuTepa-
Typbl B OOJIACTH HCTO-

My3eil ncTOpuH BEIYHCTUTENHHON TeXHUKN (MOCKBa)
[Nomurexanyeckuii myseit (MockBa)
Myszeit «Mutennextyc» (Y da)




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
PHUH TEXHUKH
3HaTh OCHOBHbIe  npuHLUMIEI | [Tepeuens meopemuueckux 60nPOCO8 K IKIAMEHY:
cuHTe3a U aHanu3a cuc- | 1. CopeprkaHue NPOLIECCHOrO MOAX0A K YIPABICHUIO KAYECTBOM.
TEM KauecTBa 2. Ilpoueccel )KN3HEHHOTO LIMKJIa B CHCTEME MEHEPKMEHTa KauecTBa.
3. CopeprkaHue KOHLENIIMY HAMOHAILHON OMMTHKH Poccuu B 001acTH KadecTBa MPOAYKIUH U YCIIYT.
4. HammoHanbHBIE IPEMHUH B 00JIACTH Ka4eCTBA.
5. 3amauum cmyxObl CTaHAAPTH3ALUH MIPEIIPUITHS
6. Merponoruueckoe odecrieueHue. 3a1a4u U CTPYKTypa METPOJIOTHUECKOr0 00CCIICUCHUS.
7. Bunel paboT npu nmpoBeieHNH CePTU(HUKAIINN.
Ymets MPUMEHSTh CYIIECT- Ilepeuensy meopemuueckux 60nPOCO8 K IKIAMEHY:
BYIOLIME METOABI aHamu- | 1. TpeGoBanuss Kk cucreMe MeHemkMeHTa KadectBa mo I'OCT P MCO 9001-2015. OTBETCTBEHHOCTH
3a, CHHTE3a U KOHTPOJIS | pyKOBOJCTBA.
Ka4ecTBa HNpOAyKLIHH 2. TpebGoBanus k cucteMe MeHekMenHTa Kadectsa 1o [TOCT P MCO 9001-2015. MeHeKMEHT pecypcoB. VipaBneHnue Ka4ect-
3. Tpebosanus k cucreme MeHekMenTa Kadectsa mo I'OCT P MCO 9001-2015. TIpomuecchl )HU3HEHHOTO | BoM | KOHTPOJIb B
LKA IPOAYKIHH. IIPOKAaTHOM IIPOHU3-
4. TpeboBanus k cucreme MenekMenTa kadectsa o [ OCT P UCO 9001-2015. U3mepenue, aHams. BOJICTBE
5. Tpebosanus k cucreme MenekMenTa kadectsa mo 'OCT P CO 9001-2015. Yyumienwe.
6. JlokyMeHTaIMOHHOE 00eCIeYeHHEe CHCTEMHOTO YIIPABJICHHUSI KAYECTBOM.
Bnanets OCHOBHBIMU HHCTPY- Ilepeuens meopemuueckux 60nPOCO6 K IKIAMEHY:
MEHTaMH aHaJIN3a 1. Hcnonk30BaHHE CTATHCTHYECKMX METOJIOB B YIIPABICHUH U KOHTPOJISI KAYECTBOM MPOAYKIIUH U YCIIYT.
(byHKHI/IOHI/IPOBaHI/IH 2. Cucrema mokaszaTesei KauecTBa METAJUIONPOTYKIIUK U METOJTBI MX OTIPEJICIICHHUS.
CHCTEM Ka41eCTBa 3. Texumueckoe perynupoBanue. OOBEKTH TEXHHYECKOTO PEryIHPOBaHUS. [IPUHIMIBI TEXHHYECKOTO
peryarpoBaHusl.
4.  3axonomarensctBo P® o TexHHueckoM peryiupoBanud. Texunueckue pernamenTsl. [{enu ux npunsTust
U UX COZIEpKaHHUE.
5. Cranpaprusanms. Llenn u npunimns! crangapTusanui. OObEKThI CTaHIapTH3AINH.
6.  Ocuosubie nonoxenust cranaapra UICO/TY 16949.
3HaTh OCHOBHBIE  IpUHLMIEI | [lepeuens meopemuuecKkux 60nPOCo6 K IK3AMEHY:

CHHTEC3a W aHaJIu3a CHC-
TEM Ka4yeCTBa

8. CoueprkaHue MPOLECCHOIO MOIX0/a K YIPABICHUIO KAYECTBOM.
9. TIlporecchl )KU3HEHHOTO IIUKJIa B CUCTEME MEHEDKMEHTA KauecTBa.

YHpaBHCHI/IC KaduecCT-
BOM




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
10. ConeprxaHue KOHIENIUHN HAIIMOHATIBHOM MOAUTHKK Poccuu B 0061acTu KauecTBa NPOIYKIWU U YCIIYT.
11. HaunoHanbHbIe IPEMHUX B 00JIACTH KauecTBa.
12. 3agaun ciyxObl CTaHAAPTU3AIMH TIPEATIPUITHS
13. Metponoruueckoe obecneueHue. 3a1a4u U CTPYKTYpa METPOJIOTHIECKOr0 00ecedeHus!.
14. Buspl paboT npH NpOBeICHUH CepTH(PHUKAIIUH.
Ymetb MPUMEHSITH CYIIECT- Ilepeuenvy meopemuueckux 60npocoe K IK3aMeHy:
BYIOILIME METOJBI aHaK- | 7. TpeOoBaHus K cucTeMe MeHemkMeHTa KadectBa mo ['OCT P MCO 9001-2015. OTBETCTBEHHOCTH
3a, CHHTE3a U KOHTPOJIS | pyKOBOJCTBA.
KaqecTsa IMpOAYKIHMN 8. TpebGosanus k cucreme MeHemkMenTa kauectsa o [OCT P CO 9001-2015. MeHemKMEHT pecypcoB.
9. TpeboBanus k cucreme MeHemkMeHnTa kadectsa mo ['OCT P MCO 9001-2015. ITporiecchl )HU3HEHHOTO
[UKJIA TPOYKIIUH.
10. TpebGoauus k cucreMe MeHemkMenTa kadectBa o 'OCT P ICO 9001-2015. M3mepenue, aHaums.
11. TpeGosanus k cucreme MeHeKMenTa kagectsa mo 'OCT P CO 9001-2015. Yiyumienwue.
12.  JTokyMeHTalMoHHOE 00eCeYeHHe CUCTEMHOTO YIIPABIICHHS KAYECTBOM.
Bnanets OCHOBHBIMU HHCTPY- Ilepeuens meopemuueckux 60nPOCO6 K IKIAMEHY:
MEHTaMH aHaJIN3a 7. MHcnonp30BaHHE CTaTUCTUUYECKUX METOJIOB B YIIPABICHUN M KOHTPOJISI KAYECTBOM IPOIYKINHU U YCIIYT.
(byHKHI/IOHI/IPOBaHI/IH 8. Cucrema nokasareneil kauecTa METAJIONPOAYKIIMU ¥ METOABI UX OIIPEACIICHUS.
CHUCTEM Ka41eCTBa 9. Texumueckoe perymupoBanne. OOBEKTHI TEXHHYECKOTO PEryIHpOBaHuWs. [IPHHIHUIBI TEXHHYIECKOTO
PeryJIMpOBaHUsL.
10. BakoHoaTenbeTBO P® 0 TEXHMYECKOM peryaupoBanuu. TexHuueckue peraameHTsl. e ux npuHsTHs 1
UX COJep)KaHue.
11. Cranpapruzanus. Llenu u npusmuns crangapTusaniid. OObeKThl CTaHIaPTH3ALHH.
12. Ocnosnsie nonoxenus crangapra MCO/TY 16949.
3HaTh OCHOBBI I/IH(l)OpMaTI/Ba— — HepequB BOIIPOCOB.
- Ha METAJUTYPru€c- | ugpopmarus. Onpenenenue. CUTHAIB U IAHHBIE.
crax TMPCATPHATHAX, | _ - Cpojicraa MHQOPMALIUHN U UX OCOOCHHOCTH. Mupopmannonnoe
OCHOBBI HOCTPOEHHE obecrniedeHue mpo-
— Onepanuu ¢ JaHHBIMU H UX OITUCAHUE.
nHPOPMALUOHHO- KaTHOI'O MPOU3BOJI-
ABTOMATH3MPOBAHHBIX | — Nudopmaruka u KHOEpHETHKA ONPENIEIECHUS U 00JIaCTh IS TELHOCTH. cTBA

CHUCTEM; OCHOBBI (PyHK-
LIMOHUPOBAHUS  KOPHO-

— IIpeamer mHpOPMATHKY 1 OCHOBHBIE HAIIPABICHUS PA3BUTHA.
— VYmpasiieHHe U aBTOMaTH3HPOBaHHAasi ”HPOPMAIMOHHAsI CHCTEMa, BU/IbI TAKUX CHCTEM.




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole OueHounble Chedcmea 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus " P 006pazoeamenbHol
u npocpammbl
patuBHBIX HMH(pOpMauy- | — KT xpanenus nanaeix, CYB/l, oCHOBEL.
OHHBIX CHCTCM  YNPaB-| _  [[paguya MOATOTOBKK allpUOPHOI MH(OPMAIMHK I OPraHU3alMK CTPYKTYPhI 0asbl JAHHBIX TEXHOJOIH-
JICHHS YEeCKOro mporecca (PeKUMOB).
— PensumonHast Moaens moctpoeHust 0a3pl JaHHbIX.
YMetb UCIONB30BaTh  MHQOP- Jlabopamopuvie 3anamusn:
MalUOHHBIE TEXHOJIOTHH | —  (Co3/jaHUE CTPYKTYPhI 0a3bl JaHHBIX JUIS TEXHOJIOTUYSCKUX PEKUMOB COPTOBOM IPOKATKHU.
DNEKTPOHHBIX  TAOMMIL | _  Cospanue CTPyKTYpbI 6a3bl AAHHBIX JUIA TEXHOJOTHYECKHX PEKUMOB JTHCTOBOM POKATKH.
0a3 JaHHBIX, a TaKxKe .
— 3amonHeHue 0a3bl JAHHBIX JJIs1 TEXHOJIOTHYECKUX PEKUMOB COPTOBON MPOKATKH.
MPOrpaMMUPOBAHUE IS N
— 3amonHeHue 0a3bl JAHHBIX AJIS1 TEXHOJIOTHUECKUX PEXXUMOB JINCTOBOH MPOKATKH.
pelieHHs WHXKEHEPHBIX
3aJ1a4
Bragers OCHOBaMHU HH(popMauu- 3adanus Ha peuwienue 3a0a4 u3 nPOPeEccUOnAIbHON 001acmU, KOMRIEKCHbIE 3A0AHUA:
OHHBIX TEXHOJIOTHM IS | — CHpoeKTUPOBaTh CTPYKTYPY WH(POPMAIIMOHHOW CHCTEMBI JJIs 3aBOja IO MPOU3BOJCTBY MPOIYKIUH (T10
pemi€HuA HHXKXCHCPHBIX BapI/IaHTaM).
3aja4 B METAJUTypIUu C
MOMOILBIO AIIEKTPOHHBIX
tabmui (Hanpumep, MS
Excel), ¢ mnomomsio
MPUMEHEHUSI  TEXHOJIO-
ruii 0a3 paHHBIX (Ha-
npumep, MS Access), c
MOMOILBI0  MCIIOJIB30Ba-
HUSL Cpell NpOorpaMMH-
poBaHus (mammpumep,
MS VBA wusu Delphi)
3HaTh OCHOBBI I/IH(I)OpMaTI/I?)a- — HepequB BOIIPOCOB
o Ha METAJUTYpru€c- | ugpopmarus. Onpenenenue. CUTHAIB U IAHHBIE.
crax PCANPHATHAX, | Cpojicrea UH(OPMALK 1 UX OCOOEHHOCTH. Mndopmanmonsbie
OCHOBEI MOCTPOCHHE TEXHOJIOTHU B ME-
— Onepanuu ¢ JaHHBIMU H UX OMTUCAHUE.
uH(pOpMaLMOHHO- TaJULyprun
ABTOMATH3MPOBAHHBIX | — Nudopmaruka u KHOEpHETHKA ONPENIEICHUS U 00JIaCTh IS TENLHOCTH.

CHCTEM; OCHOBBI (PyHK-

— IIpeamer mHPOPMATHKH U OCHOBHBIE HAIPABJICHUS Pa3BUTHSL.




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
OHOHUPOBAHMSA  KOPIIO- | —  VYrpaBiIcHHE W aBTOMaTH3UPOBaHHAS MH(POPMAIIMOHHAS CUCTEMA, BUABI TAKUX CHCTEM.
paTMBHbIX HHGbOPMAUU- | _ YT xpanenns nanusix, CYBJI, OCHOBbL.
OHHBIX CHCTEM VIIpaB- .
— [IpaBwia moAroTOBKM anmpuoOpHOW WHGOPMAIIMH ISl OpraHU3alMKi CTPYKTYPhI 0a3bl TaHHBIX TEXHOJIOTHU-
JICHUS
YECKOT0 Tporecca (PeKuMOB).
— PensimonHas Mojielib mocTpoeHus 0a3bl IAHHBIX.
YmeTh WCIIOJNIb30BaTh  MH(OP- Jlabopamopnvie 3anamus:
MalOHHBIE TEXHOJIOTHH | —  Co3/jaHUE CTPYKTYPhI 0a3bl JaHHBIX JUIS TEXHOJIOTHYECKUX PEKUMOB COPTOBON TPOKATKH.
DNEKTPOHHBIX  TAOMMIL | _  Cospanue CTPyKTYpbI 6a3bl AAHHBIX JUIA TEXHOJOTHYECKHX PEKUMOB JTHCTOBOM POKATKH.
0a3 [JaHHBIX, a TaKKe "
— 3anonHeHne 0a3bl JAHHBIX JJIS1 TEXHOJIOTHIECKAX PEKUMOB COPTOBOM MMPOKATKH.
MPOrpaMMHUpPOBaHUE ISt N
— 3anonHeHue 06a3bl JAHHBIX JJIST TEXHOJIOTHYECKUAX PEKUMOB JIMCTOBOM IMPOKATKH.
pelIeHnsT WH)XEHEPHBIX
3a/1a4
Bnanets OCHOBaMHu HMH(OpMaIIH- 3adanusn Ha peuienue 3a0ay U3 nNPOPeccUOHAIbHON 001acm U, KOMRIEKCHbIE 3A0AHUA:
OHHBIX TEXHOJIOTUM IS | — CHpoeKTUPOBaTh CTPYKTYPY MH(POPMAI[MOHHOW CHCTEMBI JIJIS 3aBOja IO MPOM3BOJCTBY MPOIYKIHH (110
pelueHUs. UHKEHEPHBIX | BapuaHTaMm).
3a/ad4 B METALTyprUU C
MTOMOIIBIO AIEKTPOHHBIX
tabmuy (Hampumep, MS
Excel), ¢ mnomomsio
MIPUMEHEHUSI  TEXHOJIO-
rufi 0a3 pJaHHBIX (Ha-
npumep, MS Access), c
IIOMOIIBI0  MCIIOJIE30Ba-
HUSL Cpell TpOrpaMMH-
poBaHHS (Hammpumep,
MS VBA wusu Delphi)
3HaTh OCHOBHBIE CBOMCTBa CO-

BPEMEHHBIX  KOHCTPYK-
LUOHHBIX MaTEpUalIOB U
00JacT UX IPUMEHEHU

Martepuan TeOpeTHUECKUX 3aHATHH 10 001Iel XapaKTePUCTHKE METAJUTyPIUIeCKOro MPEANpHITUS TIOJIHOTO
LUKJIA ¥ IIPEANPUSITANA METU3HOH OTpaciu

VYuyebHas - MpaKkTHKa
0 TIOJTYYSHHIO TIep-
BUYHBIX IIpodeccuo-
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YmeTs

BECTU HauOoJee paruo-
HaJBHBIM CIIOCOOOM TIO-
UCK HAYYHO-
TEXHUYECKOHN JIUTEpaTy-
pel B oOnactu MeTai-
JTypTUH; TPaBHIBHO (J10-
TUYHO) OOOCHOBHIBATH
MPUMEHEHUE KOHCTPYK-
IUOHHBIX ~ MaTepHAIOB
Ha OIpEJCCHHBIX 3Ta-
max UCTOPUYECKOTO pa3-
BUTHS 00IIeCTBA

CocCTaBisATh ¥ MUCATh OTYET 110 y4eOHO! - MPaKTHKE I10 MOIYYECHHUIO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHHUN
Y HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-HCCIIEI0BATENbCKOM ACATEIbHOCTH:

O6mas xapakrepuctuka OAO «MMK-METU3y», ero Ha3HaueHUe B HAPOJHOM XO3SHCTBE CTpaHBI, BHIITyCKae-
Masi mpoaykuus. OCHOBHbIE 11eXa, TPAHCIIOPTUPOBKa MeTasuia. OpraHn3aloHHas CTPYKTypa yIpaBlieHHs 3a-
BozoM. Pa0oTa o skoHOMHM MaTepuanoB, 3Hepropecypcos. PazButue 3aBona

Bnanets

HpaKTI/I‘ICCKI/IMI/I HaBbI-
KaMH CaMOCTOSTCIIFHOMU
pa3paboOTKH U HUCHOJb-
30BaHUA Haquo-
TEXHUYECKOW IJUTepaTy-
pel B oOmactm Metai-
JIypruu

HpI/IeMaMI/I MMOATOTOBKHU K TCOPETUUYCCKUM 3aHATUAM I10 O6III€I\/'I XapPaAKTCPUCTUKHU METAJIITYPIrU4€CKOTO
MMpEaApUATHUS ITOJHOTO HUKIIa U HpCI[HpI/IHTI/Iﬁ METH3HOH oTpaciin

HaJIbHBIX YMEHUM U
HaBBIKOB, B TOM YHC-
JIe TIEPBUYHBIX yMe-
HUM 1 HaBBIKOB Ha-
Y4HO-
HCCIICI0BaTEIbCKOM
JIEeATEILHOCTH

3HaTh

OCHOBHBIE OIIPEICIICHUS
Y MOHATHUS] UHXKUHUPUH-
ra;

OCHOBHBIE METO/IbI Y-
JINTA;

ONPEACIICHUE IPEANPO-
€KTHOU CTaJIuy WHKH-
HUPHUHIA, IPOEKTHOM
CTaAuM U TapaHTUHHOTO
COIIPOBOXK/ICHMUS,
MOHATUE PEUH)KUHUPUH-
ra; IocJIe0BaTeIbHOCTh
W OCHOBHBIE NPaBUJIA

Ilepeuens 6onpocoe 0na no02omosKu K 3auemy
COCTaB MEPONPUATHIT HHKUHUPUHTA;
0YepeIHOCTh MEPOTIPUATHI MHKUHUPUHTA;
MOJIEpHU3AIIHS;

TEXHOJIOTHYECKHI 00BEKT;
rapaHTHPyEMBbIe TOKa3aTeI TOYHOCTH;
0COOEHHOCTH MEPOTIPUATUI WH)XKUHUPUHTA

oakrwnpE

CoBpeMeHHBIN WH-
JKUHUPUHT MeTall-
JypPTrUYECcKOTO MPo-
W3BOJICTBA




CmpykmypH CmpyxkmypHbiti
blll DNIeMenm Inanupyemoie oNleMenm
Oyenounvie cpedcmea .
KOMnemenyu | pe3yibmamsi 00yuenus 00pazoeamenvHoll
u npoSpammol

MIPOBEICHUS Ay/IUTA;

OTIPEICIICHHSI TPOLIECCOB

pa3pabOTKH TeXHUYE-

CKOT0 3aJJaHMsl, TEXHH-

KO-KOMMEPYECKOT0

MPEIOKESHHS U COTIPO-

BOXICHUE TEHICPHOU

MPOLIEAYPHI
YmeTn BBICTIATh MYHKTHl WH- | Ilepeuens 60npocoe 011 n0020mMoeKu K 3aueny

XKUHAPHHTA  TIPEIIPO-
€KTHOM CTaIWH, CTaJuu
MPOCKTHUPOBAHUS,  aB-
TOPCKOTO Haja30pa, Iyc-
KOBOTO MEPUOJIa, CTAJNN
BbIXOJla Ha pabouyro
MOIITHOCTh,  OCBOEHHS
HOBBIX BHJIOB MPOIYK-
UK, TAPaHTUIHOTO 00-
CITy’)KUBAHHS, YTHIIN3a-
uu;

MPUMEHSITh 3HAHUS
MpeIMETHONW 00JacTH B
npodeccuoHaIbHON
JESITENIBHOCTH;  UCTIONb-
30BaTh WX HA MEXKIWC-
[TUTLTHHAPHOM YPOBHE,;
MPOTHO3UPOBATL  BIIHSI-
HUEC TPUMCHSEMBIX OC-
HOBHBIX MW BCIIOMOTa-
TENBHBIX arperatoB Ha
pe3yIbTATHBHOCTD  HMH-
YKUHUPUHTOBBIX padoT;

1. TIpemtoXuTh MEPONPHUSTHS MPEIIPOSKTHOM CTAIHH PEKOHCTPYKIIMU MPOKATHOTO [[EXa METAILTyprude-
CKOT'O TPEATPHUATHSL.

2. CruianupoBath MPOBEICHUE TEXHUYECKOTO ayJUTa TEXHOJIOTHYECKOrO y4acTKa MO MPOM3BOJCTBY Ka-
TaHKU




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

pa3pabaThIBaTh TEXHO-

JIOTUYECKYIO OCHACTKY;

paspabaTeiBaTh  TIpen-

JIO’)KEHUSI TI0 COBEPIICH-

CTBOBAaHHIO TEXHOJIOTH-

YECKHX TIPOLIECCOB U

000pyToBaHUS
Bnanersb MIPaKTUYECKUMU HaBbl- | Ilepeuens 6onpocoe 011 n0020MOGKU K 3auenty

KaMH UCIIOJIb30BaHUS
METOJIOB HH)KUHUPHHTA
TIPY BBITIOJTHEHUHX BHIITY-
CKHOM KBaJIN(DUKAIINOH-
HOM paboTHI;
MIPaKTUIECKAMHU HaBBI-
KaMH UCIIOJIb30BaHUS
METOJIOB PEHH)KUHUPHH-
ra MpH BBHITTOTHEHUH
BBIYCKHOM KBannduka-
LIMOHHOM paboTHI;
CHETATU3UPOBAHHON
TEPMHUHOJIOTHEN B 00-
JIACTH MHXUHHUPHUHTA,
ayauTa U MOJIEpHH3a-
LHH;

croco0aMu COBEpILIEH-
CTBOBaHUs mpodeccro-
HaJBHBIX 3HAHUHU U yMe-
HUH MyTeM HUCIOIB30Ba-
HHSI BOBMOYKHOCTEN UH-
(hopManMOHHON cpeibl

1. PaspaGorarh mociea0BaTeIbHOCTh HWHKMHUPHUHIOBBIX Pa0OT MPU MOJEPHHU3ALNK 1I€Xa 10 MPOU3BOJI-
CTBY KaTaHKH;
2. Pa3paboTaTh KOMIUIEKC HHKMHUPHHTOBBIX MEPOIPUATHHI U1l PEKOHCTPYKLIUH COPTOIPOKATHOIO LieXa

[TK-2 - criocoOHOCTBIO BEIOMPATh METOBI UCCIICAOBAHMUS, TUTAHUPOBATH W TIPOBOJIUTH HEOOXOIUMBIC SKCIIEPHUMEHTHI, HHTEPIPETHPOBATH PE3YIbTATHI U JIeIaTh

BBIBOBI




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
3Harth MeToJibl TuIaHupoBaHus | [lepedyeHb TeopeTHYECKHX BOMPOCOB K IK3aMEHY

9KCIIEPUMEHTOB Pa3HOTO

YPOBHS,
CIIOCOOBI  COCTaBJICHUS
[IJIaHOB MaTema-
THYECKOTO JKCIIe-
pHMEHTa;

MpOLEAYpHl TOUCKA OII-
THUMAJIBHBIX PELICHUM

1. CBeneHust U3 TEOPUN BEPOSTHOCTH W MAaTEMAaTHYECKON CTaTUCTHKH (TeHEpallbHAasi COBOKYITHOCTH, BEIOOpKA
CITy9allHbIX BEJIMYNH, XapaKTEPUCTUKN BBIOOPKN).
2. IonsTHe 0 BUAaX IJIAHUPOBAHHS MAaTEeMaTHUYECKOIO M (PU3MUYECKOTO IKCIIEPUMEHTOB, MPUHIIMIIAX T€OMET-
PHUECKOT0 1 (PU3NIECKOr0 MOJ00HsI 00BEKTOB YIPaBICHHUSL.
3. Tekymuil KOHTPOIb OPOAYKLIHH.
4. IMpuHIHMITEI BEIOOPa KOHTPOJIMPYEMBIX TapaMETPOB U MX YPOBHA B CTaAapTax HA METAJUTYPrHYECKYIO IpO-
JTYKIIHUIO.
4. Craructudeckoe 000CHOBaHHE 00BeMa BEIOOPKH MPH KOHTPOJIE Y TIOCTABIUKA U TIOTPEOUTETIS.
5. KoHTpoOsnbHBIE KapThI.
6. OOmras cxema yIpaBJICHUS TEXHOJIOTMYSCKUM OOBEKTOM C aJalTHBHBIM OJIOKOM. TeopeTHYeCKuid Mmoaxo
MaTeMaTHYECKOe CUMYJIHPOBAaHUE YCIOBUH IKCIIEPUMEHTA, (PU3N-UECKUH SKCTIEPHUMEHT.
7. YcioBus mogooust pu3mueckoro 00beKTa U MaTepHaIbHON KOIIHH.
8. Be10op Hanboee 3 PpeKTUBHON CXEMbI SKCIICPUMEHTA.
9. CocraBneHue IIaHa MPOBENEHUS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIHN, Ja00opa-TOPHBIHM, MOIYIP
MBILUICHHBIH, TPOMBILIUIEHHBIH, H3TOTOBJIEHUE ONBITHO-TIPOMBIIIUIEHHOH MAapTUH).
10. Buas! napamMeTpoB ONTUMHU3ALNU, 0OOOLICHHBIN TapaMeTp ONTH-MHU3aUKH, (PyHKINS )KeTaTeIbHOCTH.
11. BriOop THIla MaTeMaTH4YE€CKOM TOJTMHOMHUAIILHOM UIIH WHOW MOJICIIH.
12. IlpaBria moCTpOeHUs TUIAHOB — IPOOHBIX PETLTHK.
13. Pucku npu MCTIONB30BAHUH MJIAHOB C JPOOHBIMU PEIUIUKAMH — BJIMSHHE HAa TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKIUHM OTKIIMKA.
14. Tumbl MIaHOB SKCTIEPUMEHTA — JIBY- U Tpex (akTopubie miansl Turia N = m" (N — HeoOxoauMoe Kou4ecT-
BO OIIBITOB, M — KOJIN-YECTBO YPOBHEN BapbHUPOBAHUS CIy4alHBIX (hak-TOPOB, N — KOJINU-4eCTBO (pakTOpOB).
15. Koapdunuent xoukopaanuu (ko3GOUIMEHT COryiacusi) MPH 3KC-IIEPTHOM OLIEHKE BIUSHUS (PaKTOPOB HA
(GYHKIIUIO OTKIIHKA (TTapaMeTp ONTHMHU3AIMH).
16. OcHOBHBIE CBOMCTBa MaTPHUIIBI MAaTEMaTHYECKH IJIAHUPYEMOT'0 3KCIIEPUMEHTa (OPTOrOHAIBHOCTE, POTOTA-
0ebHOCTh, CHMMETPUYHOCTD, HOPMHUPOBKA SKCIIEPUMEHTAIBHON MaTPHLIbI).
17. Metoauka pacueTa KO3QGHUINEHTOB IMIIMPUIECKOTO YPaBHEHHUS T10 JaHHBIM MPOBEJIEHHOTO TUIAHUPYEMO-
IO SKCIEPUMEHTA.
18. Ces3b a¢dekra hakropa ¢ K03 PUIMEHTaMU YPaBHEHHS.
19. Kpurepun onTHManbHOCTH TUTAHOB 3KCIIEPUMEHTA.

20. BBeHeHI/Ie B PCIICHHUE IO IMOUCKY ONTUMAJIBHOI'O SKCTPEMAJILHOI'O 3HAYCHUA IMapaMETpa ONTHUMU3AILUN B

IInanupoBaHue 3Kc-
IIEPUMEHTA
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oOmactu onpezaeneHus: GYHKLIMHU ABYX U MHOTO(AKTOPHBIX YpaBHEHUH (METOA KPYTOro BOoCXokae-Husl bokca-
YuiicoHa u zip.
Ymets MIPUMEHSTh MeTozsl | IIpuMepHble IpakTHYeCKHe 3aJaHusl 1JIsl IK3aMeHa
IUTaHUPOBaHUS  3Kcre- | 1. BeiOpate KOHTponupyeMble napaMeTpbl Ha METALTYPIHYECKYIO IPOIYKLIHUIO.
PUMEHTOB pazsoro | 2. CratncTiueckn 060CHOBaTh 00bEM BHIOOPKH NPU KOHTPOJIE Y MOCTABIIMKA U IIOTPEOUTENSL.
YPOBHS; 3. IIpuMeHATh KOHTPOJIbHBIE KAPTHI.
4. BeiOpath HanOomee 3¢ (HeKTUBHYIO CXeMy IKCIIEpUMEHTA.
COCTaBJIATh IUIAHBI Ma- .
5. CocTaBUTH IUIaH MPOBEACHUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH.
TEMaTHYECKOTO JKC- 9 ., N .,
(ombITHBIN, TabOpPaTOPHBIH, MONYNPOMBILIUICHHBIH, MPOMBIIUICHHBIH, U3TOTOBIEHHE OMBITHO-IIPOMBIIIIICHH(
MIEPUMEHTA; napTum).
HaxoJUThb ONTHMAIBHBIC | 6. BeiOpaTh THII MaTEMAaTHIECKON TTOJTHHOMHUAIIBHON WIIH HHOW MOJIEIIH.
petrernst  u3BeCTHBbIMHU | 7. IIOCTpOUTB MIIaH — JPOOHBIX PEILIUK.
MeTOJIaMHU 8. Mlcronb30BaTh THIIBI TIAHOB SKCIIEPUMEHTA — JBY- U Tpex (aktophbie miansl Tuma N = m" (N — Heobxon
MO€ KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBaHMSA CIyYailHbIX (paK-TOpOB, N — KOJIMYECTY
(hakTOpOB).
9. lpumenaTs K03 GUIMEHT KOHKOpAAUK (K03(h(GUIIMEHT coriacus) MpHU IKCIEPTHOW OlleHKe BIUSHHS (a
TOpPOB Ha (PYHKIMIO OTKIIMKA (TapaMeTp ONTUMH3ALIUH).
10. [onp30BaTHCS METOAMKOM pacueTa K03(H(HUIIMEHTOB SMITUPUIEC-KOT'0 YPaBHEHHS 110 JAHHBIM TIPOBEJICHHO]
IJTAHUPYEMOTO IKCTIEPHUMEHTA.
11. Bectu moMCK ONTHUMAJIBHOTO SKCTPEMAIBHOIO 3HAYEHMs HapameT-pa ONTHMHU3ALIUHM B OOJACTH OIp
nenenns GYHKUUHM IBYX U MHO-TO(aKTOPHBIX YpaBHEHHH (MeTo KpyToro BocxoxaeHus bokca-Yuncona u ap
Braners MeTOAaMH IaHu- | [IpuMepHbI NepevyeHb TeM CeMHUHAPOB-pedepaToB
pOBaHUA  DKCHEPUMEH- | 1. OCHOBHBIC MOHSTHS U3 TCOPUH BEPOSTHOCTH W MAaTEMAaTHUYECKOW CTATUCTHKHU (T€HEpalbHAS COBOKYITHOCTb,

Tamu pa3HOro YpOBHS;
METOIUKOU IIOJIHOTO U

IpoOHOTO Mmare-
MaTHYECKOT0 JKCIIe-
pHUMEHTa;

MCTOAaMHU OIIPCACIICHUA
OKCTPEMAJILHBIX 3HA4YC-
HHI IIpu IOUCKE OIITH-

BBIOOpKA CITy4ailHBIX BEIMYHH, XapaKTEPUCTHKH BBIOOPKH).

2. IlonsTHe 0 BUOAaX IUIAHUPOBAHMS MAaTEMaTHUYECKOTO M (PU3MUYECKOr0 3KCIIEPUMEHTOB, MPUHIMIIAX [€OMET-
PHUECKOTO U (PU3NIECKOT0 000U 00BEKTOB yIIPaBIICHHSL.

3. Texymuii KOHTPOJIb MPOIYKIIHH.

4. ITpyHIMTIBI BEIOOpa KOHTPOJUPYEMBIX HapaMeTpOB M UX YPOBHS B CTaHJIApTaX Ha METAJUTypPTUYECKYIO IpO-
JOYKIHIO.

5. Cratuctuyeckoe 000CHOBaHHE 00beMa BLIOOPKH MPH KOHTPOJIE Y TIOCTABIIMKA U TIOTPEOUTEIISI.

6. KoHTponpHbIe KapThI.

7. O6H.[a§[ CXEMa ynpaBJICHUA TCXHOJIOTMYCCKUM 00BEKTOM C aJallTUB-HBIM OJIOKOM.
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KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
MaJIbHBIX 3HAYCHUH 8. TeopeTnueckuii MOAXOM, MAaTEMaTHIECKOE CUMYJIMPOBAaHUE YCIOBHI SKCIEPUMEHTa, (QU3NYECKUN DKCIepH-
MEHT.
9. YcnoBus nomobust u3nIeckoro 00beKTa 1 MaTePHATLHON KOTIHH.
10. Beibop Hanbonee 3hhekTHBHOM cXeMbl SKCIIEPUMEHTA.
11. CocraBneHue TUIaHa MPOBEICHHUSI SKCIEPUMEHTOB pPAa3HBIX YpPOBHEH (OMBITHBIMA, J1a0Opa-TOPHBIH, M-
JYTIPOMBIIIICHHBIN, TPOMBIIIJICHHBIH, H3TOTOBJICHUE ONBITHO-IPOMBIIIICHHON MapTHH).
12. Buapl mapaMeTpoB ONTHMH3AINN, OOOOIICHHBIH MapaMeTp ONTHMHU3ANNH, (PYHKIINS KeTaTeTbHOCTH.
13. BeiOop THITa MaTEMaTUYESCKON MOJTUHOMHUAIBHOMN U HHOM MOJICIIH.
14. IlpaBuia MOCTPOEHUS TUIAHOB — IPOOHBIX PETLTHK.
15. Pucku npu MCTIONB30BaHUH MJIAHOB C JPOOHBIMU PEIUIMKAMH — BJIMSHHE HAa TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKIUH OTKIIMKA.
16. TuIbl IIAHOB SKCIIEPUMEHTA — JIBY- U TpeX (akropubie miansl Tura N = m" (N — HeoOxoauMoe KomudecT-
BO OIIBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBAHMS CIIyYalHBIX (aK-TOpOB, N — KOIMYECTBO (haKTOPOB).
17. Koaddurment konkopaanuu (Ko3(pQUIMEHT COrIacus) MpU DKC-TIEPTHON OIICHKE BIMAHUA (PaKTOPOB Ha
(GYHKIUIO OTKIIHMKA (TTapaMeTp ONTHMHU3AIMH).
18. OcHOBHBIE CBOMCTBA MaTPHUIbl MATEMAaTHYECKH IFIAHUPYEMOTO 3KCIIEPUMEHTA (OPTOTOHAIBHOCTh, POTOTA-
0ebHOCTh, CHMMETPHUYHOCTD, HOPMHUPOBKA KCIIEPUMEHTAIBHON MaTPHLIbI).
19. Metoauka pacueTra KO3 GHUIUEHTOB IMIIMPUIECKOTO YPaBHEHHS 10 JaHHBIM MPOBEIEHHOTO TIAHUPYEMO-
r'O SKCIIEPUMEHTA.
20. Ces13b 3¢ ¢exra hakropa ¢ K03 PUIMEHTaAMU YPaBHEHHS.
21. Kpurepun onTUMaIbHOCTH IIJIAHOB IKCIIEPUMEHTA.
22. BBeneHue B pelieHre MO MOWCKY ONTHMAaIbHOTO SKCTPEMALHOTO 3HAYEHUsI MapaMeTpa ONTHMH3ALUH B
oOnacTu onpeneneHus QyHK-IUH JBYX U MHOTO(aKTOPHBIX YpaBHEHHH (METOJ] KpyTOro BOcXox-neHus bokca-
Yuicona u ap.)
3HaTh KJ1accu()UKAIMIO OCHOB- Ilepeuensy meopemuueckux 60npocoe K IKIAMeHy:

HBIX METOJOB MCCIIE0-
BaHHUI MaTepHasoB;

OCHOBBI IIPOCBEYHBAIO-
el U CKaHUPYIoLIeH
SJIEKTPOHHOM,  30HIO-
BOH, TYHHENBHOH U
ATOMHO-CWJIOBOM MHK-

Ontudaeckas MuUKpockonusa. OCHOBHBIE TIOHSTHS — pa3pelIaroiias CIoCOOHOCT, TPEeN pa3pelieHus, TuQpaKiy-
OHHBII Ipeie. Y CTPOICTBO ONTUYECKOI0 MUKPOCKOTIA.

Mukpockonusi KOMOMHAILIMOHHOTO PACCESHHUS CBETa — KOHCTPYKLMS, IPUMEHEHHE.

Muxpockomnus ¢ HaceimerreM moMuHecrieHmy (STED) — KoHeTpyKius, pIMEHEHHe.

Kongokanbaas MUKpOCKOHS — KOHCTPYKLMSL, IPIMEHEHHE.

TISM. OcHOBBI IPOCBEUMBAIOLIEN NEKTPOHHON MUKpockonuu. Konctpykiwsa [I9M. @opmuposanue yya.
BosmoxxaocTr n mpumernenne [I1OM. O6wexTs! nccnenoannd. JloctonHeTBa u Heoctatku Meroga [19M. Ob6mac-

Mertoap! ucciaenona-
HUI MaTepUaJIOB U
IIPOLIECCOB
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pockonuu TH npumeHeHns [1OM.
POM. Ousndeckue ocHoBbI POM. YcrpoiicTtBo u padota POM.
Texanueckue BoaMoxaocTd POM. Koncrpykims POM. IIpumenenne. MPCA.
C3M. Ckanupyromas TyHHeIbHas MUKPOCKOTHS — YCTPOMCTBO, MPUHLIUITBI pa0OTHI, TPUMEHEHHE.
C3M. ATOMHO-CHIJIOBAsI MUKPOCKOIIUS — YCTPOWUCTBO, MPUHIHITH PA0OTHI, MPUMEHEHHE.
C3M. DreKTpocrItoBast MUKPOCKOIHS — YCTPOMCTBO, MPUHIMIBI Pa0OTHI, IPIMEHEHHE.
C3M. MarauTHO-CHIIOBasi MUKPOCKOIIHS — YCTPOMCTBO, PHUHITUIIEI Pa0OTHI, TPHMEHEHUE
YnMmeTs BEIOpaTh METOA Hcciie- Ilpakmuueckue 3a0anus:
JIOBaHUA ISl OIpejerne- Onucatb METOIUKY MPOBEJCHUS UCCIIEOBAHUMI!
HUSl TIapaMeTpoB MaTe- - Ha ONTHYECKOM MUKPOCKOIIE;
pUAJOB MpH PELICHUH - Ha POM;
KOHKPETHON IpaKTU4e- - Ha ACM;
CKOI1 3a/1a4y; - ompeiesieHust Oasia 3epHa;
MOJICPHU3UPOBATE  MeE- - OIpeniesIeHUs] AUCIIEPCHOCTH IEPIINTa;
TOAWKH TIONY4YEeHUS U - OTIpeJieNIeHuUs] KOTMYeCTBa HEMETAUNINYECKUX BKIIOUESHUH;
00paboTKu JKCTIEpH- - U3MepeHue TBEPJOCTH Mo Bukkepcy;
MEHTAaJIbHBIX JaHHbIX; - U3MepeHue TBepAoCcTH 1o Poksemty;
BBIOMpPAaTh M HCIIOJB30- - U3MepeHue TBEpAOCTH 1o bpunenso;
BaTh METOJBI U 000py- - U3MEpEeHNe MUKPOTBEPIOCTH;
NOBaHHE [UIsl aHalu3a - OIIpeJieJIeHNE yIapHO! BSI3KOCTH METAJIIOB.
(U3UKO-MEXaHMIECKUX
CBOICTB HOBBIX Mare-
pUaIOB ¥ HU3AENUN U3
HUX
Bnanets MPAaKTUYECKUMHU  HaBBI- | 3a0anus Ha peuwieHue 3a0a4 U3 npodheccuonaibHou 001acmu, KOMNIEKCHbIE 3A0aHUA:

KaMH TIPOBEICHHUS DKC-
MEPUMEHTa C Y4eTOM
BBIOOpPa  ONTHUMAIIEHBIX
METOJIMK W 000pyJ0Ba-
HUS JJI WCCIICIOBaHUM,
PaIMOHANBHOTO  OIIpe-
JICJICHUsl  YCIOBUH W

Bri0Opath MeTO U3MEPEHHS TBEPIOCTH:

- TSI MaTepHUaioB HU3KOU TBEPIOCTH;

- JUIsl MaTepUajoB CpeHEN TBEpIOCTH;

- TSl MaTepHUajioB BEICOKOU TBEPIOCTH;

- JUTSI MACCUBHBIX U3JIETUI U CIIOKHON (hOPMEI;
- JUII TOHKHX 00pas3IioB.

Br16op meTona uccienoBaHus:
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JUarna3oHa 3KCIEPUMEH- | - JUId ONpeesieHus pa3Mepa 3epHa B KPYITHO3EpHUCTHIX MaTepuanax;
TOB, 00pabOTKH, CHCTe- | - AJIsl ONpeAesICHUs pa3Mepa 3epHa B yIbTPaMEIKO3EPHHUCTHIX MaTepHaax;
MaTU3allil W aHalu3a | - JUId UCCIENOBAHMS JUCIOKAlIMOHHON CTPYKTYPBI;
MOJYYEHHBIX pe3yJbTa- | - JUIsl UCCIEA0BaHNS MUKpOpeabeda MOBEPXHOCTH
TOB
3Hath OCHOBHBIe TapaMeTpbl | OCHOBHBIE MOHATHS XUMUYECKON KMHETUKH.
mpoBeneHust  Gu3nKo- | CriocoObl onpeneNeHns: CKOpoCTH peakimy. PopMalibHas KHHETHKAa TOMOTEHHBIX PeakIyii. 3aKOH AEHCTBYIOIIIX
XUMHUYECKUX HCCIeno- | Macce.
BAHUM Iopsinku peakuuii 1 X MOJIEKYJIIPHOCTb.
Peaxmmu iepeoro, BTOporo 1 n-ro NOpsaKoB.
Kunetnueckue ypaBHEHUS U1 peaKUiA pa3IMYHbIX MOPSIIKOB.
[Tepuon nonynpeBpalieHus.
KoHcTanTa CKOpOCTH peakiyy, ee CBOHCTBa, pa3MEPHOCTH U ONPEEICHUSL.
Mertozs! onpeneneHus MOpsIKa PEaKIUH.
IToBepxHOCTHOE HATSKEHUE, METO/IBI €r0 H3MEPEHUSI.
Ancopbuys, OCHOBHBIE MOJ0KEHHUS U YpaBHEHHS afcopOInu.
VYpaBuenue ['n60ca.
Vpasaenne Opelinanuxa. YpasHeHue Jlenrmiopa.
3aBHUCHMOCTD aHCOp6HI/II/I OT TEMIICPATYPHI. dusnueckas XuMHus
YmeTs BBIOpaTh  MapamMeTpsbl N N Lo
mposeneHEa  HEKO- Beinosnenue naﬁopaTopHmuJ pa6oTsl Ne3 TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUAKOCTH §
Boinonnenne nadopatopHoii padoTel Ned BiusiHue Temneparypbl Ha CKOPOCTh XUMHUYECKOM peakIiuu
XUMHUYECKHX  HCCIEN0- N
I BoinoJsiHenue JadopaTopHoii padoTsl NeS A ncopOrus
Bnanets HaBbIKAMM TIPOBEJICHUS JOMAIIHEE PACYUETHO-TPA®UYECKOE 3AJIAHUE No2

(hM3UKO-XUMUIECKHIX
HUCCIEN0BAaHUN

«XHMHYecKasi KHHeTHKa»
®opMyJIMPOBKA 32JaAHUS
Hccaenopanue 1
Hnsa peakuun A+B — mnpoaykTel peakiuu, HadalbHbIE KOHIEHTpanuu (C,) BeumiecTB A W B paBHB u
COCTABIIAIOT: Co(A)= Co(B) = Co=.... MOTB/IM".
N3Menenue KOHIEHTpaIwii BemecTB (Cj) BO BpeMeHH (1) mpu pasnuyabix Temmepatypax (T;). Haittu
sHepruto aktuBanuu (E), npempkcnoneHmansHeiii MHOXKUTEND (Ko) U Bpemst (Ts), 32 KOTopoe ... % BemecTB A
u B npu Temneparype Ts = ... K npeBpaTutcs B IpOAYKTHI pEeaKIHH.
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3HaTh OCHOBHBIE METOABl HUC- | Ilepeuens meopemuueckux 60npocos K 3auemy:
CIIEIOBAaHMN,  HUCIMOJb- | METOABI HCCIeIOBAaHUN KOPPO3HOHHBIX MPOLIECCOB:
3yeMble TIpH  3amuTe | - Jab0paTopHBIE;
METaJUIOB OT KOPPO3UHU | - OKCILTyaTallMOHHbIE;
- BHEsIabopaTopHbIe
YnMmeTs BBIOMpaTh MeTonsl uc- | Ilpakmuueckue 3adanus:
ObITaHUH;  aHanu3upo- | OnucaTh METOABI ONPEACICHUS IOKA3aTENEeH KOPPO3UU:
BaTh M 00pabaThIBaTh | - MACCOBBIN;
. Koppo3us u 3amura
pe3yJbTaThl UCCIIEI0BA- | - TIIYOMHHBIH;
s . .. METAJIJIIOB
HUHN U U3MEPEHUH - 00BEMHBII;
- MEXaHUYECKUH U T.IL.
Brnagets MPAKTUYECKUMH  HaBBI- | 3a0anus nHa pewenue 3a0a4 u3 npoheccuonanbHoll 061acmu, KOMIIEKCHble 3A0aHUsL:
KaMW TpoBeeHUs Kop- | [IpogeMoHCcTpupoBaTh HABBIKK B O ONPE/ICTICHUN KOPPO3UOHHON YCTaIOCTH, MEKKPHCTAIUIUTHON KOPPO3HH,
PO3MOHHBIX HCTBITAHUN | KOPPO3UH MPH TPEHHH, )KaPOCTOUKOCTH H T.II.
Y TPUMEHEHHsS] METOJIOB
3alUThl METAJIOB  OT
KOppO3HHU
3Hath MeToabl  onpeaesenus | Ilepeuens meopemuueckux 60npocos K 3auemy:
(hmznyeckux cBoucTB | 1. CrocoObI OIICHKH XJIaTHOJOMKOCTH (XJIOCTOMKOCTH).
MaTepHaIoB 2. Huknuyeckue NCIbITAaHAS MEXaHHYECKUX CBOMCTB.
3. HcnpiTanus Ha %KapOCTONKOCTH.
4, HcneiTanus Ha KOPpO3HIO.
5. HcnbiTanus Ha M3HOCOCTOMKOCTD IIPU TPEHUH.
6. MeTo/1bI OTIpeIeIeHuUS KaPOCTONKOCTH. .
DU3NYECKUE CBOMCT-
7. MeToabl H3MepeHUsl TEIIONPOBOJHOCTH.
N Ba MaTepuasoB
8. Merto bl n3MepeHust KoddduirienTa TMHEHHOTO pacIUpeHHs
YmeTh opopmiaTe, mpenctas- | llpakmuueckue 3a0anus:
JATh W aHANH3UpPOBaTh- | [IpencTaBuTh pe3ynbTaThl OJHOTO U3 33/IaHHBIX MTPETIOIaBaTeIeM UCIIBITaHUs (DU3MYECKOTO CBOMCTBA MeTallia
pe3ynbTaThl UCTBITaHHH | B «XKypHaje HUCIBITaHURY, TPOBECTH aHAIN3 MTOTyYEHHBIX 3HAUCHUH
MaTepHaoB
Bnagers criocobamu BbIOOpa HUC- | 3adanusn Ha pewtenue 3a0ay u3 nPogeccuoOHanbHOIl 001acmu, KOMNIAEKCHbLE 3A0AHUA:

NbITAaTCJIBHBIX MAllMH H

Hazeamb ocrnoenvie NPpUHYyuUnsvl 6bl60pa ucnvlmameilbHblX MAun U npu6op06 ons npoeedeHuﬂ:
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npubOpoB AJsl ompese- | - IMHAMUYECKUX UCTIBITaHul;
JICHUS (U3NYECKUX | - UCHIBITAHUH CTAaHIAPTHBIX 00Pa3LlOB HA H3THO;
CBOMCTB - XJIaJTHOJIOMKOCTH;
- HIMKJIMYECKUX UCIIBITaHUH;
- TPELIMHOCTOMKOCTH;
- JKapOCTOUKOCTH;
- KOPPO3UOHHOM CTOMKOCTH;
- U3HOCOCTOMKOCTH M.T.IL.
3HaTh TpeboBaHus K mojro- | [IpaBuna coctaBieHusi, HaMCaHUA U 0QOPMIICHHS OTYETA IO MTPOU3BOJCTBEHHON — MPEAJUITIOMHON MPaKTH-
TOBKE OT4YEeTa MO Tped- | Ke.
JUIUIOMHOM  TpakTuke | Buj BeImyckaeMoi 3aBOJIOM MPOIYKIUH, UICTOYHUKH ITOJIy4a€MOr0 MCXOJIHOTO MaTepHala, TOIUINBA, dIEKTPO-
COTJIACHO  YTBEPIXK/ACH- | SHEPTUH, BOJOCHAOKEHHS. TeXHOMOrHUecKasi CBs3b OCHOBHBIX MPOM3BOJCTBEHHBIX IIeX0B. BHyTpu3aBoacKoi
HBIM (popMaM Tpa"cnopt. Opranuzanus yrpasieHus 3aBooM. IlepcrekTuBbl pa3BUTHS 3aBOJla M €ro 3HAYeHHE AJIS HapoJI-
HOT'O XO3SIICTBA U 7151 JAHHOT'O MIPOMBIIIICHHOTO paiiloHa
YmMmeTs cocTaBimATh oT4eT 10 | COCTaBIATh, MUCATh U OQOPMIISLTH OTUYET IO HPOU3BOACTBEHHOM — IPEIMIUIOMHON PAKTHKE.
MIPaKTHKE XapakTepuCTUKa BBITYCKAEMOW MPOAYKIMK (HOMEHKIIATYPA, CEPUIHOCTD, COPTAMEHT BhITycKaeMoi npoayk- |[IponsBoacTBeHHas —
UM, Mapku cTany). TexHudeckue ycaoBUs U CTaHAApThl HA BIIIyCKAEMYIO NPOAYKIHI0. CBsI3b C APYIUMU Lie- | TPEAIATIIIOMHAs
xamu. Cxema ynpapieHHs HeXOM. TeXHHKO-DKOHOMHYECKHE MoKasatenn uexa. [lyrn ymyduieHus: TeXHHKO- | TpaKTHKa
SKOHOMHUYECKHUX Mokasarenei. [lepcriekTuBbl pa3BuTHA 1exa. [IpuBecTu miaH mnexa, cxeMy TeXHOJIOTHUYECKOTO
Tpoliecca, OCHOBHBIE OTJIEJIEHUS 11€Xa, CXEMY TPY30IIOTOKOB
Bnagers MpaBWIaMU TOATrOTOBKH | [IprieMamu cocTaBiieHNsI, HATMCAHUS ¥ OOPMIICHHUS OTUETA IO IPOU3BOACTBEHHON — NMPEIMTUIOMHOM TpaK-
YCTaHOBJIEHHON OTYET- | THKE.
HOCTH TIO YTBEPXKICH- | METpOIOrHUeCKHii KOHTPOIb BBITYCKAeMOH MpOoAyKIUH B 1exe. Opranuzamnus padoThl OT/AeNa TEXHUIECKOTo
HBIM (popMaM KOHTPOJISL. MeToIbl KOHTPOJISI TOTOBBIX MeTH30B. OCHOBHBIE BUJIBI JEQEKTOB, IPHIMHBI 00pa30BaHMsI, METO/IbI
VX BBISIBIICHHS U MEPONPUSTHS 110 UX YCTPAHEHHUIO
ITK-3 - TOTOBHOCTBIO HCITOJIB30BATh (DU3MKO-MaTEeMaTHICCKHM alllapar I PeIIeHus 3a/1a4, BOZHUKAMOIINUX B X0J1¢ TPO()ECCHOHATTLHOM SIS TSIIbHOCTH
3HaTh OCHOBHBIE  TTOJIOKEHUS
TEOpUHU TIPEIENIOB U He-
npepbIBHBIX QyHKUUH; | CMoTpu daiin — «Crnucok BompocoB K [TK-3-3» Marematuka

OCHOBHbIE TEOPEMBI
muddepeHInanbHOTO U
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WHTETPAIbHOTO  HCYHC-
neHuss YHKUUH OIHON
U HECKOJIbKHX IEPEeMEH-
HbIX, MeToabl audde-
PEHIIMAILHOTO  MCYHC-
JeHUS  UCCIEeNOBaHUs
(hyHKIIHIT;

OCHOBHBIC THUIBI OOBIK-
HOBEHHBIX  1uddepeH-
LIUATbHBIX YPaBHEHUH U
METO/BI UX PELICHUS;
OCHOBHBIE TIOHSITUSI TEO-
pUM  BEpOATHOCTEH U
MaTEeMaTHYECKOW CTaTH-
CTHKH

VYmeTh

MIPUMEHSTh METO/IbI
TG hepeHInATEHOTO
WCYHCIICHUS JIISl HCCie-
JnoBaHUsS (DYHKIUH OJI-
HOW ¥ JBYX NEpEMEH-
HbIX (B TOM YHCIIEC Ha
JKCTPEMYM, IIOBEJICHUE
Ha TpaHWile oO0acTu
3aJIaHMs | T.I1.),
BBISIBJISITh, CTPOUTH U
peliath  MaTeMaruye-
CKHE MOJENIN TPUKIAI-
HBIX 3a]1a4;

00CcyX1aTh CITOCOOBI
3¢ (HEeKTUBHOTO pElICHUS
3ajzad, pacno3HaBath
9 EKTUBHBIE  PE3yJib-

Ilpumepnvle npakmuuecKkue 3a0aHUA U 3a0a4u
. X—COSX
lim ———
X—0

3ananme 1. [lokaxure, 9To mpeaen
3TOT IPEJIEIT APYTUM CIIOCOOOM.

X+COSX ge moxeT ObITh BRIYUCIICH N0 npaBuiy Jlonmurans. Haliaure

2
3apauva 2. K rpaduky QyHKmn it B ero Touke ¢ abcmuccoii 0 = 'nposesena kacarensHas. Haiitu

rmiomaab TpEyrojlbHUKaA, 06pa3OBaHHOFO KacaTelIbHOU B OTpE3KaMHu, OTCEKa€MbIMU €10 Ha OCAX KOOpPJAUHAT.

x_):3—x

3agaua 2. Haiitu nentp Macc ofHOpoaHOro Tena ¥ =1 , orpaHMYeHHOTr0 MOBEPXHOCTSIMU y2 +2°<x<2.

z=5x%+8y—-2x+1

3agayva 3. Haiitn HanGosipliee u HauMeHbLIee 3HAYCHUS PYHKIIUH B 3aMKHYTOH 00acTi

J1, orpaHUuEHHOMN THHUAMH X = 4, y2 =4X.

3ananmne 4. [loxymaiiTe ¢ TOMOIIBIO CPEACTB KAKOTO pa3zeiia MaTeMATHKH MOYKHO PEIIUTh CICTYIOIIYIO 3a7a-
qy.

«/nst yOopku cHera Ha yIuIax ropoja UCHOIb3YITCS CHEroyoopouHble MamuHbl. OHU paboTaloOT B TEYCHUE
CBETJIOTO BPEMEHH CYTOK C 6 110 18 4acoB ¢ MOCTOSHHON CKOpOCThIO yOopku cHera 400 (M*/4). U3menenne
o0beMa CHera, BBINMANAONICTO Ha YIIHIBI TOpOAa B TOPOJE B TEUCHHE CYTOK, MOXKHO ONHCATh yPaBHCHU-
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Tatbl OT Hed(pdeKTHB- ds 2
HBIX — =120 -5t . S{I]
em At rae — obbeM cHera (B M°), BhIIaBmIero 3a Bpems t (B uacax), 0 €t <24. B moment
- 3
spemenu ! =0 na ynunax ropona nexur 1000 m° cHera. YcTaHOBUTE COOTBETCTBUE MEKIY BpEMEHEM t M 00b-
F(1).
€MOM CHera, JISKaIIero Ha yJIulax ropojaa »
CocTaBbTe MATEMAaTUYECKYIO0 MOJIEIIb ATOM 3a/1a4 U peluTe e€.
Bnaners HaBbIKaMu MocTpoeHus | [IpuMepHbIe MpakTHYECKHE 3aaHUS U 321241
W pemieHuss Matematw- | 3agaua 1. J[ns pernenns 3agauu cienaiTe cxeMaTHIeCKAN 9epPTexX U MONydInTe PYHKIHOHATBHYTO
YeCKHX MOJeJel IpH- | 3aBUCUMOCTH 110 YKa3aHHIO K 3afade. Haiiqure o0nacte onpeneneHus 3Toi (GyHKINH 10 CMBICITY 3a]1a-
KJIaHBIX 3a]a4; yl. Beruncnure 3HaueHus 3Toi (PyHKUMH IPH TPEX PasiMdHbIX 3HaYCHUAX aprymenra. Mccnenyiire
criocobaMy OLeHHBaHU | PyHKIMIO HAa HauOOJbIIee U HauMeHblIee 3HaueHusl. OTBEThTE Ha BOIPOC 3a7adH.
3HAYMMOCTH W TMpakTU- | «CedeHne ToHHeNs nMeeT GopMy IPSMOYTOJIbHHKA, 3aBEPIICHHOr0 MOyKpyroM. [lepumeTp ceueHus
yeckoil  mpuroaHoctd | 18 m. [Ipu kakom paauyce ModyKpyra Iuiomaab ceueHus OyneT HanboIbIIeH ?»
TONyYEHHBIX  PE3YIbTA- | (< r S r.
03HaYbTE PAAUYC MOMyKpyra depe3 | u BblpasuTe muomane © ceuyeHHs Kak GyHKLIHUIO OT | !
TOB
S =S5(r)
3amaua 2. Ha kakoii BEICOTE I Ha/I IEHTPOM KPYTJIOTO CTOJA pajiyca a clelyeT IIOMECTHTD JIaMITy,
YTOOBI OCBEIIEHHOCTh Kpast cToj1a Obl1a HanOobinel? (CaMOCTOATENBHO MPOAHAIM3UPOBATh CPEICTBA
(3HaHMS, METO/IBI) KAKOTO pa3jieiia MaTeMaTHKU NOTPEOYIOTCS AJIs pelleHHs] JAaHHOU 3a/1a4H).
n= 35 o 9] )_( = 190 v
3anaua 3. 1o BeIOOpKE 0OBEMaA HaWJeH CpeTHUN Bec T U37CJINNA, U3TOTOBJIEHHBIX HAa TIEPBOM
_ m=40 . . §=180 )
CTaHKCE, II0 BBI60pKe 06’BeMa HanJ€H CPEAHUN BEC T U34€JIMU, U3rOTOBJICHHBIX HAa BTOPOM
N 90 2 ~ on 2
cTaHke. | eHepanbHbIE AUCIEPCUH U3BECTHBI: D& F10e , D(/_ 802 . TpeOyercst npu ypoBHE 3HAUUMOCTH
< -
=001 H, ;M & =M .
IIPOBEPUTH  HYJIEBYK)  THIIOTE3Y - - IIpA  KOHKYPHUPYIOIIEHM  THUIIOTE3E
< 2
a) Hl.MQ(/;tM(,,
2 :
6) Hl ‘M «/) M (’.
3HaTh OCHOBHBbIE METOIbI
IlepeyeHnb TeopeTHYECKUX BOIPOCOB K IK3aMEHY:
peuieHus (HU3HYECKUX Drsnka

3a1ad;

OCHOBHBIC 3aKOHBI

1. Mexanunueckoe aumxenne. CKopocts. Yckopenue. HopMaabHOE ¥ TAHT€HIIMAILHOE YCKOPEHUS.
IIpssMonuHeitHOe paBHOMEPHOE U PABHOYCKOPEHHOE JBIIKECHHUS.
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obmeit hu3ukn

2. BpamaTenLHoe JABHXXCHHC abCOIIOTHO TBEPAOIo TCia. Kunemaruueckue XapaKTCPpHUCTHUKHU BpalllaTCJIbHOI'O

JBHKCHUS.

3. CBasp MEXAY KHHEMATHICCKUMHU XapPAKTEPUCTUKAMU ITOCTYIIATCIIBHOTO U BpaIlaTCJIbHOT'O JIBYDKCHU.

PaBHOMCpHOC 1 paBHOYCKOPCHHOC ABMIKCHUS 110 OKPYKHOCTHU.

4. TlepBblii, BTOpoi 1 TpeTrii 3aKoHbl HptoToHa. Crita 1 Macca. MeXaHM9eCKHi IPUHIMIT OTHOCHTELHOCTH.
5. Mexannueckas sHeprus. Pabora. Kunernueckas v MoTeHIMAIBHAS SHEPT UL,

6. 3aKOHBI COXPAHEHHsI UMITYJIbCA ¥ MEXAHMYECKON DHEPTHU B MEXAHUKE. 3aKOHBI COXPAHE-HUS [IPH YIIPYTOM U

HEYIpPYyroM yaape.

7. MowmeHT cuitbl. MomenT unepimu. Teopema [llteiinepa u ee mpuMeHEHHE.
8. OcHOBHOE ypaBHEHHE JUHAMUKH BPALIATEILHOTO JIBIKEHHUS. 3aKOH COXPAHEHHUS MOMEH-TA UMITYJIbCA.
9. Kunertnueckast S3HEprus BpalaTelbHOTo ABIKeHHs. PaboTa npu BpalaTeinsHOM JBUKe-HUH.

10.
11.
12.
13.
14.
15.

16.

17

18.
19.
20.
21.

22.

Maremarnyeckuii u puzndecknit MastHukH nddepeHnmanbHoe ypaBHEHHE He3aTyXa-I0MnX KoJIeOaHui.
DHeprus TapMOHUYECKIX KOJIeOaHNH.

YpaBHeHHE 3aTyXalOUUX KoineOaHni. XapakTepUCTHKU 3aTyXaloUMX KoieOannil. Bol-HyX1eHHbIE
konebanus. Pezonanc.

CrnoxeHue B3aMMHO-TIEPIIEHAUKYIAPHBIX KoneOanuid. durypsr Jluccaxy.

Crnoxenue koneOaHuil OAHOTO HampaBieHus. buenus.

Ilonepednsie 1 MPOAONbHBIE BOIHBIL. Y paBHEHNE TIOCKOW BOJIHBEL. BonHoBoe ypaBHeHHe. CTosiune BOJTHBI.
WneanbHeiii ra3. [lapameTprl coctossHus. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TEOPHH Ta-
30B.

Pacnpenenenue Moneky rasa 1o ckopoctsm (pacnpeznenenue Makcseina, ['aycca). Pac-npenenenue
bonenmMana.

. Crenenu cBOOOBI MOJIEKY. Pactipeienienue SHEPTUH 10 CTEMEHsIM cBOOOIbl. BHYTpeHHsIS SHEpTHs

U/I€ANBHOTO Ta3a.
H3omporieccsl B razax (M30XOpPHBIH, H300apHbIN, H30TepMUYecKuil). PaboTa, coBepiiiaeMast ra3oM IpH pas-
JIMYHBIX U30IIpoHeccax.

[lepBoe Havano0 TEPMOAWHAMUKY, €TI0 IPUMEHEHHE K Pa3IMYHBIM H30MPOLIECCAM.

AnmrabaTHBIN ¥ MOJUTPOIHEIN Mporiecchl. PaboTa npu agnadbaTHOM mpornecce. TermnoeM-KocTh ra3oB.
Kpyroseie, oOpatumMeie 1 HeoOpaTuMble Tipouecchl. [IpuHIMI AeCTBHA TEIIOBOH M XO-JIOJWIEHON Ma-
mvH. [ukn Kapuo u ero KIT/I.

Outponus. CTaTUCTHYECKUH M TEPMOJMHAMHUYECKHI CMBICIBI SHTponHH. BTopoe Havaao TepMOANHAMUKH.
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23.
24.
25.
26.

27.

28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.

Peanbnble ra3el. YpaBHeHue Ban-nep-Baansca.

M3oTepmbl peanibHOTrO raza. Kpuruueckue napamerpbl. Kputnueckoe COCTOSHUE.

Buyrpennss sneprus peansHoro raza. Ipdext Jxoymsa-Tomcona. CxmkeHne razoB. DH-TaNBIHA.
Kunxoctu. IloBepxHOCTHOE HaTsHKEHUE )kUAKOocTed. CMadnBaHue U He cMadrBaHue. KanumisipHele
SIBIICHUSL.

SABnenust nepeHoca: TudQy3usi, TEMIONPOBOJHOCTD, BHyTpeHHEe TpeHHe. CBsi3b K03 (QU-LIUEHTOB
nepeHoca.

Teepasle Tena. Kpucraminyeckas pemierka TBEpAbIX Ted. Buasl cBA3eil B KpucTayiax.

OnexTpuyecKkuil 3apsn, cBoiicTBa 3apsaaa. 3akoH KynoHa. DnekTpudeckuil 3apsj NPOTSKEHHBIX Tell.
OnekTpocTaruyeckoe noje. HanpsbkeHHOCTh, CUIIOBbIE TMHUM, IPUHIIUI CYHEPIIO3UIIMH JIEKTpOCTaTHIe-
CKHX IOJICH.

DNEeKTPUYECKUN JUTIOIb U €T0 ToJie. J{Uoib B 3JIEKTPUIECKOM TOJIE.

Teopema ["aycca amst aeKTpocTaTHUECKUX TIOJIEH B BaKyyMe U ee TpUMeHeHue (1oj1e 0ECKOHEYHOTO Mpsi-
MOJIMHEIHOTO TIPOBOTHUKA M LIMJIHH/PA, OECKOHEYHOH 3apsKEHHOH TTOCKOCTH | JBYX IMapalIeIbHBIX
TUIOCKOCTEH, cheph)

Hupxyssius BEKTOpa HaPSyKEHHOCTH 3JIEKTPOCTATUYECKOTO OIS,

[oteHmman snekTpocTaTHIecKOro mosst. CBsi3b HANPSHKEHHOCTH U TIOTEHITHAJA AIEKTPOCTaATHIECKOTO T10-
TSl

DNeKTpUYECcKOoe MoJie B BemecTBe. IM3IeKTpUKH. BEKTOp 2IeKTpHIecKoro CMenieHu s,

Teopema ["aycca miig 37€KTPOCTaTUUECKUX TOJIEW B IUAJIEKTPUKAX.

YcnoBre Ha rpaHUIle pa3/elia MeTaUT-ANAICKTPUK U AUAICKTPUK-IUIIICKTPHK.

OnexTpuyeckas eMkocTs. Konagencaropel. CoeinHeHHEe KOHEHCATOPOB.

OHeprus MEeKTPUYECKOTO MOJIS.

ITocTOsHHBIN IEKTPUUECKUI TOK U €70 XapaKTEPUCTUKH. Y paBHEHUE HEPA3PHIBHOCTH.

Croponnue cunsl. J./1.C.

3akon Oma 1151 OTHOPOIHOTO W HEOAHOPOIHOTO YUaCTKOB Ieni. COMpOTHUBIICHUE POBOHUKOB. 3aKOH
[xoynsa-Jlenna.

[IpaBuna Kupxroda ass pa3BeTBICHHBIX LeTIel U UX TPUMEHEHHE.

Teopust [pyzne 3meKTponpoBOAHOCTH METAIIOB.

MarauTHoe noJie U €ro XapakTepUCTUKHU.

3akoH buo-Casapa-Jlamnaca. [IpuHuun cyneprno3uiuuyn MarHUTHBIX nojieil. HanpseHHOCTh MAarHUTHOTO
oJIsl.
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47.
48.

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.
71.
72.
73.

3akoH Amnepa. BzaumoneiicTBie IByX napaieNbHBIX IPOBOJIHUKOB C TOKOM.

MaruauTtHoe moJie IBMXKyIIerocs 3apaaa. [Bumxymmuecs 3IeKTpUIecKue 3apsibl B MAarHuTHOM mofie. Cuna
Jlopenma. Dddext Xomra.

3aKoH MOJTHOrO ToKa. MarHuTHOE MoJjie CoJIEHOU1a U TOPOUIA.

IToTok BEeKTOpa HHIYKLIMK MarHUTHOrO nouist. TeopeMa ['aycca 11 MarHUTHBIX TOJIEH.

Pabora o nepemenieHno NPOBOAHUKA C TOKOM B MarHUTHOM IIOJIE.

OnexTpoMarHuTHas HHAYKUuUs. OnbIThl Gapanes.

NupyxtuBHOCTh. CaMouHayKIMs. B3anMuas naaykuus.

TpanchopmaTopsl. JHEPTUsl MATHUTHOTO TIOJISL.

OnekTpuyeckue konedbanus. [lepeMeHHbIIN dTeKTPUIECKHHA TOK.

Teopusa Makcsema 1Jis 3J1EeKTPOMarHUTHOTO I1OJISL.

JIBoiicTBeHHas MpUpoa cBeTa. 3aKOH OTPaKEHUS U MPEIOMIICHHUS CBETA.

Wntepdepenius cBera U ycioBHe ee nposiieHus. Meronsl Habmoaenns narepdepenun. Pacyer xapru-
HBI HHTEP(EPEHINH OT ABYX UCTOUYHHKOB CBETA.

Wutepdepeniius B TOHKHUX TUIeHKaX. [1010CH paBHOTO HAKJIOHA U PaBHOW ITUPUHBI.

[Mpuanun [otirenca-Openens. udpakius ceera. Meroxa 300 Openerns.

[IpsmonuueliHoe pactipocTpaHeHue cBeta. JAudpakuus Ha KpyrioM OTBEPCTHHU U AHCKE.

Hudpaxnus OpayHrodepa Ha menn u AUQPaKIMOHHON pelieTke.

[MpoctpancTBenHas pemeTka. Paccesnue ceta. @opmyna Byneda-bperros.

BonHOBBIE M KOPITyCKYJIIpHBIE CBOIcTBa cBeTa. JlaBieHue, MMIyIbc, Macca GpotoHa. CBsi3b SHEPIHH U UM-
MyJIbCa PENSITUBUCTCKOM YaCTHIIBI.

I'unoresa [Tnanka. M3nyuenne AUT. 3akon Credana-bonbpimMana. 3akon cmemnenns Buna.
®doroarddext. Bumer hoTorddekra u Teopust BHemHero Gporodddexra. PensituBucrcknii hpotodPdexT.
Oddext Komnrona. TopMO3HOE PEHTTEHOBCKOE H3JTyUCHHE.

Jnmna Bonusl ebpoitns. [Ipunnun Heonpenenennocreii I'eiizenodepra.

y-byHKIMS U ee cBoiicTBa. Y paBHenue lllpenunrepa (BpeMeHHOE 1 cTalioHapHOe). JIBrKeHHE CBOOOIHOM
YaCTHIIBI.

YacTrua B MOTEHIUATILHOH siMe (0ECKOHEYHOH 1 KOHEUHOM).

KBaHTOBBIN rapMOHUYECKHUH OCIMILISATOP. TyHHEIbHBIH 3G (eKT.

Mopnens crpoenus aroma Tomcona. Omnbit Pesepdopaa. Mogaens atoma Pesepdopna u ee TpyAHOCTH.
Iloctynatet bopa. Pagnycsl 60poBckux opOuT u sHeprust aroma. OnsiT @panka u ['epra.
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74. N3nyyenune atoma Bogopoaa. @opmyna banemepa. CrieKTpaibHbIE CEPHUH.
75. CIuIonIHOM ¥ XapaKTEpUCTHYECKUI PEHTICHOBCKUE CIIEKTPHI. 3aKOH MO3IIH.
76. Atom BoZOpOIa B KBAaHTOBOM (u3uke. KBaHTOBBIE YKCIIa.
77. OpOutanbHbIil 1 COOCTBEHHBIN MOMEHTBI HMITYJIbCa AIEKTPOHA. [ MPOMarHUTHOE COOTHOIIICHHE. MarHeToxn
Bopa.
78. DreKTpOHHBIE CIIOM ¥ 000JI0YKH. [[PUHIIUITEI TOCTPOEHHS IEPUOANYECKON Tabuisl MeHesneeBa.
79. ®opMupoBaHKE YHEPreTHUECKUX 30H B TBEPAOM Tesie. CTpOeHHe MPOBOJAHKUKOB, TOIYIIPOBOIHUKOB H M-
3JIEKTPUKOB C TOUYKH 3PCHHS 30HHON TEOPHUH.
80. TIpoBoAUMOCTb COOCTBEHHBIX ¥ PUMECHBIX MOJTYIPOBOIHUKOB.
81. Pacnpenenenus ®epmu-/lupaka, bose-Diinmreitna, Makcsemia-bospimana. Dueprus Gepmu.
82. sSlpnennst Ha TpaHMIE ABYX IMOJYIPOBOJAHUKOB PAa3HOrO THIIA MPOBOAMMOCTH. [IpUHIMI NEHCTBUS U
Ha3HauCHHE AMOJA U TPUOAA.
83. CocraB n XapaKTepHCTHKH aTOMHOTO siIpa. SIiepHbie cuitbl. Moelii CTPOCHHST aTOMHBIX SIZEp.
84. Dueprus cBsizu sjpa. Y aenbHas oHeprus cBs3u. JleexT Macchl.
85. EcrecTBeHHass M MCKYCCTBEHHAs PaJIMOAKTMBHOCTH. XapakTepUCTUKA o-, [-, y-uziaydeHuil. Ddderr
Méccbayapa.
86. Kinaccudukanus suepubix peakiuil. CocraBHoe siipo. DbQeKTuBHOE ceueHue. XapaKTepHOE SIEPHOE
BpeMS.
87. Peakuuu nenenus siapa. Llennsie simepHble peakiuu. TepMosiiepHble peakinn. SIiepHbie peakTophl.
88. Knaccudukaiys snemenTapabix gactuil. Kocmudeckue nydu.
VYmers BBIJACTIATD OCHOBHbBIC | [IpuMepHbIe NPAKTHYECKHUE 3aJaHUA IS IK3aMeHa:
usuyeckue  SBNCHHA |1, Toyka ABIKETCS B IUIOCKOCTH XOY 110 3aKOHYy: X=-2t;y= 4t(—t:. Haiitn ypaBHEeHHME TpaeKTOpUn

npu pemeHud (usnde-
CKHX 3a]1a4;
KOPPEKTHO (hOpMyIHpO-

=

y = f(x) 1 n300pa3uth ee rpaguyuecku; BEKTOp cKopocTtu V U yCcKopeHHsl d B 3aBUCHMOCTH OT BPEMEHHU;

MOMEHT BPEMEHH lo, B KOTOPbIH BEKTOP ycxopenus d cocrasisieT yroi /4 ¢ BeKTopoM ckopoctV .

BaTb M apryMCHTHPO- 19 = Onpenennts HETOYHOCTH B ONpENETEHNH KOOPAMHATE AX JNIEKTPOHA, IBHKYIIErOCS B aTOME BOJIOPOJIA CO
BAHHO  OOOCHOBBIBATH R N

CKOPOCTBIO — €CJIA ToImycKaeMasi HeTOYHOCTh  cocTaBisieT 10% oT e€ BenmuunHbl. YKa3aTh,
HEOOXOIUMOCTb TIpUMeE-
HEHHSI OCHOBHBIX (DH3H- IIPUMEHUMO JIM IOHATHE TPaeKTopuu B JaHHOM ciydae. [loctossHHas Ilnanka: ,
YECKHX 3aKOHOB IpHU , Macca SJICKTpOoHa
peurennn  ¢usmuecknx |3. Ha IOBEPXHOCTH MeTaula NajaeT MOHOXPOMATHYECKHI CBET C JUIMHOM BOIHEI . Kpacnas
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3aga4

rpannna ¢ororddexra . Haiitn 3HaueHune 3aiep)KUBarOIEel pa3sHOCTH MOTCHIHAIOB  , KO-
TOPYIO HYXXHO TPWIOKHUTh K (POTO3IEMEHTY, 4ToObl HpekpatutTh (ototok. IlocrosHuas Ilnanka
, CKOPOCTB CBETa B BaKyyMe —, MOJTYJIb 3apsi/ia SIEKTPOHA

4, MareMaTHYeCKHI MasSTHUK JIHHOM 0,9 M OTKIOHHJIM Ha 5 CM W OTIYCTHJIM, IIOCJIE€ YEro OH Haval CoBep-
IIaTh 3aTyXariue Kojiedanus. Yepes 5 MoJHbIX KoeOaHUM aMILTUTYAa YMEHbBIIWIACh B 2 pa3a. Hanucathb
ypaBHEHUE JIBHKEHHS 3TOTO MasiTHUKA, €CIM OHU COBEPIIAIOTCS [0 3aKOHY CHHYCA.

5. Ha Baronetky maccoit 800 Kr, KaTAILyOCs 110 TOPHU30HTAILHOMY MYTH €O CKOPOCThIO 0,2 M/C, HACHINaIH
cBepxy 200 kr meOHs. Ha CkobKO IpH 3TOM YMEHBIIIIACh CKOPOCTh BarOHETKH?

6. VMmynabe p peasiTUBUCTCKOM YacTHIbI paBeH MoC (Mo-Macca 1mokost). OnpenenuTe CKOpOCTh YacTHIBI V B
JIOJISIX CKOPOCTH CBETA M OTHOLICHHE MAaCChl JIBIKYLIEHCS YaCTUIIBI K €€ Macce MOKost M/M.

7. Tlo mpoBOJIOYHOM pamMKe MMerolieii (GOpMy MPaBUIBHOTO MIECTHYTOJbHUKA, HACT TOK cuioi 1=2 A. Ilpu
3TOM B LIEHTPE PaMKH 00pa3yeTcsi MATHUTHOE TI0JIe C HaIpsbKeHHOCThIo 33 A/M. HaliTu minHy TpoBOJIOKH,
U3 KOTOPOU CeNaHa paMKa.

8. B marmutHOe moie, uHAyKIMsA Kotoporo B = 0,05 Tu, moMeniena 3aMKHyTash HAKOPOTKO KaTyllIKa, CO-
crosimrast u3 N = 200 BuTkoB mpoBoJioku. ComportuBinenue katymku R = 40 Owm, miomanp momnepeaHoro
ceuennst S=12cm?. KaTyIka momeleHa Tak, 4To ee 0ch cocTaBiser yroi o = 60° ¢ HampapieHHeM MarHuT-
Horo nosia. OnpeaenuTe 3apsa, MPOIISAIINIA O KaTylIKe MIPH NCYE3HOBEHWH MarHUTHOTO TIOJIS.

9. DIeKTpOH, YCKOPEHHBIH Pa3HOCTHIO MOTEHIIMAIOB TIONA/IaeT B OJHOPOJIHOE MArHUTHOE TI0JIE C HHIYKIHUEH
9 MTn n IBWXKETCS 1O BUHTOBOM JIMHUM ¢ panuycoM 0,9 cm u marom 7,8 cM. OnpenenuTs yCKOPSIOLIYIO
Pa3HOCTh MOTEHIIHATIOB JEKTPUIECKOTO MOJIS.

10. B pesynbrare HarpeBaHusi YEPHOrO Teja JJIMHA BOJIHBI, COOTBET CTBYIOIAS MAaKCUMyMy  JHEPIUH
TEIUIOBOTO M3ITy4eHUs, yMeHbIIWIACh OT 2,7MKkM 110 0,9 MxMm. Omnpenenure, BO CKOJIBKO pa3 yBEIUYHIIAChH
JHEepreTUUecKas CBETHMOCTh Tejia. Kakoi Oblla M Kako# crajla MOIIHOCTh M3TYYEHUS, €CITU U3Tydaromast
TIOBEPXHOCTH Tena paBHa 20cm™?

Bmanets

crioco0aMu  IEMOHCTpa-
MU YMEHUS aHaIU3U-
poBaTh IIPUPOIHBIE SIB-
JIEHUS;

METOJIaMU perieHus (hu-
3MUYECKUX 3a]1aY;
HaBbIKaMHU U METOAHUKA-

Bragenne HaBbIKaMH BBITIOTHEHHS Ta0OPaTOPHBIX padoT
3aganus Kk Ja00opaTopHBLIM padoTam:
Jlaboparophas pabora Nel

1 3amMKHYTBIE cUCTeMBI. KOHCepBaTHBHBIC M JUCCHUIIATUBHBIC CHITBI (OmpenerncHue u npumeps). CooT-
BETCTBHE 3aKOHOB COXPAHEHUN U CUMMETPHUH MPOCTPAHCTBA U BPEMEHHU.
2 Kunetuueckas sneprus. [loTeHmanbHas 3HEprust pa3IudHbIX CUCTEM. 3HAK NOTEHLUAIbHON SHEPrUn.

ITonmas MmexaHmuecKas OHEPrus CUCTCMBI.
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MU O0OOIICHUST Pe3yJib-
TaTOB PEIICHUS, JKCIIC-
pUMEHTAIBLHON Jiest-
TEIHHOCTH;

croco0aMu OLICHUBAHUS
3HAYUMOCTH M TIPaKTH-
YECKOM  MPUTOAHOCTHU
IOJIyYEHHBIX Pe3yJIbTa-
TOB

3 3aKOH COXpaHEHHUS! MOJHOM MEXaHWYEeCKOM SHEPrHH CUCTeMBI. ['paHMIBI MPUMEHHMMOCTH 3aKOHA W
MPUMEPBHI.

4 3aKOH COXpaHEHHsI UMITYJIbCA CUCTEMBI. |"paHuUIIbI IPUMEHMMOCTH 3aKOHA U IPUMEPBHI.

5 3aKoH COXpaHEeHHsI MOMEHTa UMITYJIbCa CUCTEMBI. | paHUIIBI IPUMEHUMOCTH U IPUMEPHI.

6 3aKkoHBl COXpaHEHHs MpH aOCOJIOTHO YIPYroM M HeynpyroM yxaapax. LleHTpaibHbIA U He-
LEHTPAJIbHBIN yJIaphlL.

7 PaGora (monmoxutensHasi, oTpunarenbHas, HyneBas). MomrHocts. KITJ[. Beraucnenue paboTsr pa3mund-
HbIX CHIJI.

Jlaboparophas padota Ne4

1 OcCHOBHbIE MOHATHS IWHAMHUKHU MOCTYNATENBbHOTO ABIKEHUS (Macca, cujiia, UMIyJbC). UeTbipe OCHOB-
HBIX BUJa B3auMoaeicTBuii. CrienuaiabHble BUABI CHIL.

2 3akoH cnoxeHus ckopoctei. [lepoiit 3akon Hetotona. ITpumepsr UCO u HUCO.

3 Bropoii 3akon HetoToHa. mmynbcHast popma 3anucu 3aKoHa. [IprHIUN CyTepio3niiny.

4 Tpetwnii 3akoH Heiorona. Llentp macc cuctembl. CKOPOCTH IIEHTPa MacC CUCTEMBI. VIMITyJIbC CUCTEMBI.
5 MoOMEHT MHEpPLMH CHCTEMBI M.T. U TBEPAOrO Tena. BelUMcIeHHE MOMEHTa WHEPLUHU IMPOCTBIX TEI
(xomb110, MUCK, UIUHIP. Ha BBIOOD)

6 MOMEHT CHIIbI, MOMEHT UMITYJIbCA T€JIa OTHOCUTEIHHO TOUKH.

7 OCHOBHOMH 3aKOH JUHAMMKH BpaIaTEIbHOTO IBHKEHMUSL.

8 Teopema lllTeliHepa U ee MPUMEHEHUE.

JlaGoparophast pabota Ne5, Ne7

1 KonebarensHoe nBmkenue. ['apMoHuueckue U aHrapMoHU4eckre Konebanusi. OCHOBHBIC XapaKTepu-
CTHKH (aMIUTHTY/Ia, IEpUOJI, 4acToTa, (a3a). Buabl MassTHUKOB.

2 CBoOonHbIe He3aTyxatomue konebanus. AuddepenunansHoe ypaBHEHHE U €ro PeLIeHUe Al MaTeMa-
THUYECKOT0, (PU3NUECKOTO U NPY>KUHHOTO MAsSTHUKOB.

3 3aryxaromue KoleOaHWs, WX YpaBHEHHE H XapaKTepUCTHKUA (KOdDOUIMEHT 3aTyxaHus, Jo-
rapupMHUECKHNA TEKPEMEHT, BpEMSl peslakCallly, 4acToTa, T0OPOTHOCTS).

4 Brinyxaennsle kojeGanus. AMIUTUTYAa U ¢a3a BHIHYKACHHBIX KosiebaHuil. Pe3anaHc, ycinoBue ero
BO3HUKHOBEHHS U XapakTepucTHKu. [Ipumenenne.

5 CKopocTh, YCKOpEeHHWe, O3Heprusi KonebaTenbHOH cucteMbl. [IpeBpaiieHne OSHEprud TMpH KO-

ne0aTeaILHOM JBMKCHHU.
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6 CrnoxxeHue B3aUMHO-TICPIICHAUKYISIPHBIX KoyieOanuii. duryper Jluccaxy. CrnoxeHue Koje-0aHU 0O-
HOTO HarpasiieHus. bueHus.
7 Ynupyrue BonmHbL. YpaBHEeHHE Oeryriei u crosaeld BomH. OCHOBHBIE TapaMETPHI BOJIHBI.

Jlaboparopnas padora Nell

1 MHUKpPO- 1 MAaKPOCUCTEMBI M X apaMETPBI.

2 Oynkus pacnpenencHuss Makcsemna. HamOosee BeposiTHasi, cpelHssl KBaJapaTHUECKas, CpPeIHSs
apupMeTHYeCKass CKOPOCTH U UX BBEIYUCIICHHE.

3 Oynknus pacrpenenenus ['aycca. bapomerpudeckas popmyna.

4 OcHosuele nonoxennss MKT. BeiBon ocHoBHoro ypaBHeHust MKT.

5 VYpasuenue MenaeneeBa-Kaneiipona. Mzonpoliecchl B ra3ax, uX ypaBHEHUS U TpaduKH.

6 Crenenn cBo0ObI. 3aKOH pacpeAesieH!s] SHEPTUH 110 CTEMEHSIM CBOOO/IBI.

Jlaboparopnas padota Nel12, Nel4, Nel5

1 IlepBoe Havano TEPMOAMHAMUKH U €TI0 IPUMEHEHHE K H30IPOLIECCAM.

2 PaGora B TepMoanHamuike. Berarciaenne paboThl py pa3IHYHBIX U3omporeccax. L{ukibl.

3 TemmoemkocTs BemecTBa. [lomuTpomnuelii mporiecc. CBsi3p  HOJUTPONHOTO Tpoliecca ¢ M30-
TEPMUYECKUM, U30XOPHBIM, H300apHBIM U a11a0aTHBIM IIPOLIECCAMH.

4 OHTpomnus, ee CTAaTUCTUYECKUH U TEPMOANHAMUYECKHUH CMBICTBI. BTOpoe Hayano TepMoau-HaMUKH.

5 Peansnble ra3el. M3oTepMbl peanbHbIX Ta3oB. Kputudeckue napametpsl. Tpoiinas Touka. BHyTpenHsas
3Heprus peanbHoro rasa. dddext Jroyns-TomcoHa.

6 [ToBepxnocTHOe HaTspkeHue. CmaunBanue. Kanuisipasle sinenus. Jasnenue Jlannaca.

7 SAsnenus nepenoca. Koaddunuents! auddysnn, BI3KOCTH, TETIONPOBOTHOCTH U UX CBS3b.

JlaGoparophas pabora Ne21

1 DIEeKTPOCTaTHUECKOE TT0JIe. DIeKTpuIeckuii 3apsia. 3akod Kymona.

2 HanpsikeHHOCTB AIeKTPOCTaTHUECKOTO TS, [IpUHINT CyTIeprio3uIIHy.

3 [Totox BekTopa . Teopema I'aycca.

4 [ToreHIManbHOCTH 3JEKTPOCTATUIECKOTO MoJIsl. Teopema 0 LMPKYIALUH.

5 CBsI3b MEXY HANPSKEHHOCTHIO M TOTEHIMATIOM.

6 I'eomeTpuyeckoe onvcanue moys. CuitoBble TMHANA. DKBUIIOTEHINAIBHBIE TIOBEPXHOCTH.
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JlaGopaTtopHas pabota Ne24

1 OnekTpudeckuii ToK. ILTOTHOCTE ToKa. YpaBHEHNE HEMTPEPHIBHOCTH.

2 3akoH Oma U1t oqHOpPOJHOrO ydacTka nenu. ComnpoTuBieHue npoBogHNKa. CoeTuHEHNE CONMpPOTHB-
JICHUH.

3 3akoH OMa a1 HeomHOpoaHOro yyactka uenu. Ctoponnue cuibl. DJ(C.

4 [Ipasuna Kupxrodga.

5 OnektpoeMkocTb. KoHIeHCaTOph! (BUIBI, YCTPOHCTBO, COEAHMHEHNE)

Jlaboparophas padota Ne27, 28

1 HcTounnKky MarHuTHOrO Nojs. MarHUTHOE OJIE ABMKYILETOCS 3apsa U MPOBOJHUKA € TO-KOM. 3aKOH
Bbuo-Cagapa.

2 [ToTok ¥ HMPKyAAUS BEKTOpa MHAYKLHMK MarHUTHOTO nosid. Teopema ['aycca u Teopema o IIUPKYIIs-
UH.

3 Cuna JlopeHua. [IBuxeHue 3apsKeHHOM YaCTUIBI B MATHUTHOM IIOJIE.

4 [IpoBogHMKH ¢ TOKOM B MarHuTHOM Toje. Cuna Amrepa.

5 3akoH snekTpoMaruuTHOM nHIyKInKu Papanes. [Ipaswio Jlenma.

6 SBnenue camounaykund. MTHAYKTUBHOCTD. COJICHOUI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

8 Bo3HukHOBeHue 3ekTpudeckux konedanuii. KonebareapHbINH KOHTYP.

9 [lepemennslit anexTpuyeckuii Tok. Konaencarop, karymka MHIYKTUBHOCTH, PE3UCTOP B LIETH IEpe-
MEHHOI'0 TOKa. AKTHBHOE, PEAKTUBHOE U MOJIHOE CONPOTUBIICHHS LIEIH.

10 Pe3onaHc TOKOB W HaIPsHKEHUH.

11 IIpuHuune! paguonepenayn.

12 OnekxTpomarauTHoe nojue. Cucrema ypaBHeHHH MakcBena.

JlaGoparophas padora Ne32

DJIeKTpOMAarHUTHBIC BOJHBI U UX mapameTpsl. [1Ikana 3JeKTpOMarHuTHBIX BOJIH.
KOFepeHTHOCTI) 1 MOHOXPOMAaTUYHOCTH CBETOBLIX BOJIH.

WnTepdepennns cBera OT IBYX TOUYEHYHBIX HCTOYHHUKOB.

Hutepdepenins cBeta OT MI0CKONapaieIbHON MIaCTHHKH.

Wutepdepenins cBera OT IIIACTHHKY nepeMenHol Tonmuabl. Konbiia HeroToHa.

OB wWwN -
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6 [Ipumenenune naTepdepeHINH CBETA.

JlaGopaTtopHas pabota Ne34

1 SAsnenne gudpaknun. OcobeHHOCTh AU paKkuuu cBeTOBBIX BONH. Judpakuus dpenens u OpayHro-
depa.

2 IIpunuun IN'oitrenca-Openens. YOpoueH!ue BEIYUCICHUNA ¢ TOMOLIBIO BEKTOPHOM TharpaMm-Mal.

3 Hudpaxnus Openens Ha KpyriioM oTBepcTui. 30HbI DpeHens.

4 Hudpaxnus Opaynrodepa Ha y3K0H NPIMONIMHEHHON MIeNU. Y CIOBUSI MaKCUMyMa ¥ MUHU-MyMa. 3a-
BUCHMOCTb HHTEHCHBHOCTH CBETA OT yIiia AU(PaKLIUH.

5 Hudpaxnronnas pemerka. OCHOBHBIC XapaKTEPUCTUKU AU(DPAKIIMOHHONW PEIIETKU. Y CIIOBHUS TJIABHBIX
MaKCUMyMOB 1 MUHIMYMOB H JJOOaBOYHBIX MUHUMYMOB.

6 Judpakums Ha TpexMepHOH perieTku. Y paBHeHHe Bynbsda-bperros.

Jlaboparophas padora Ne35

[Honsipusanus ceera. EcTrecTBEHHBIN U NOJISPU30BAHHBIN CBET.

[Monstpuzarus cBeTa Ipu OTPaKESHUU U TIpeTIoMIIeHHnd. 3akoH bprocTepa.

[BoitHoe myuemnpenomieHne. CBOMCTBA OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTyUEH .
[MonspuzaTops! (BUABI, yCTPOWCTBO, HA3HAYCHHE).

3akoH Maimoca. AHanu3 MOJIIPU30BAHHOTO CBETA.

OnTudecKky akTUBHBIC BEIIECTBA. Bpalienne miocKoCcTy MOJIIPU3AIAH CBETA.

OO WNPE

JlaGoparopnast pabota Ne36, Ne41, Ned?2
BoutHOBEIE 1 KOPIYCKYJISIpHBIE CBOMCTBA CBETA.
Hasnenue, uMmmysibe, Macca GhoToHa. CBA3b S3HEPTUH U UMITYJIbCA PEIATUBUCTCKON YaCTH-1IBI.
I'nmotesa IInanka. M3nydyenne AUT.
dotoaddext. Buabt horoaddekra u Teopust BHenTHETO PoTodddexTa. PenstuBucTekuii hporoddhdexT.
Db dexr Komnrona. TopMo3HOE PEHTTE€HOBCKOE U3ITy4YEHUE.
Hmuna Bonasl debpoitns. [Ipunnun HeonpeaenenHocrteii [ eiizendepra.
y-(QYHKIHS U ee CBOHCTBA.
Ypasuenue llpeauarepa (BpeMEeHHOE U CTallMOHApHOE). JIBIKeHHe CBOOOTHOM YaCTHITHI.
YacTtuua B NOTeHIUATILHOH siMe (0€CKOHEYHOH M KOHEUHOM).

0 KBanToBBI rapMoHnyeckuid ocuyiaTop. TyHHeIbHbIA 3G eKT.

P OoO~NO O, WN B
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JlaGopaTtopHast pabota Ne44
1 Kax npoucxoaut hopMupoBaHre 3HEPTETHUICCKUX 30H B TBEPIOM Telie? XapaKTepUCTHKA KaxXIou 30-
HBI.
2 CrpoeHre NpOBOIHUKOB, TIOJYIPOBOIHUKOB U TUICKTPUKOB C TOUKH 3PEHUS 30HHON TE€O-PHU.
3 [IpoBoaMMOCTb COOCTBEHHBIX M IPUMECHBIX OITYIIPOBOIHUKOB.
4 Pacnpenenenus @epmu-upaka, boze-Oitamreiina, Makcpemna-bonsumana. Dueprust Gep-mu.
5 Bripaxkenue 3aBUCMOCTH COIPOTUBIIEHHS OT TEMITEPATYypHI U1 TPOBOJIHUKOB U MOJIYIPO-BOAHUKOB.
6 SBneHus Ha rpaHHLE pa3zfena ABYX MOIYHNPOBOAHMKOB PasHOIro Tuna mpoBoaumoctu. [IpuHnun nei-
CTBUS M Ha3HaYeHHE JUOJa U TPHUO/A.
Jlaboparopnas padora No51, Ne53
1 CocTaB 1 XapaKTepUCTUKU aTOMHOTO s1pa. SaepHbIe CUIIBI.
2 Mopenu cTpoeHHs aTOMHBIX Si7ep.
3 OHeprus cBs3M sipa. Y aenbHas 3Heprust cBs3u. Jledext macchl.
4 EcrecTBeHHas M MCKYCCTBEHHAs! PaJMOAKTUBHOCTH. XapaKTepUCTUKA O-, [-, Y-u3mydeHud. DPdekr
Méccbayapa.
5 Knaccudukanus simepusix peakuuii. CoctaBHoe s1apo. DddexTuBHOE ceueHne. XapakTepHOe siIEpHOE
BpeMS.
6 Peakuuu nenenus sapa. LlenHele sinepHble peakiuu. TepMosaepHble peakuuu. S nepHble peakTopsl.
7 Knaccudukanms snemeHTapHbIX yactuil. KocMudeckue Jyyu.
3HaTh OCHOBHBIE ompenencHus | [lepeyeHb TeopeTHYECKHX BONMPOCOB K IK3aMeHY:
Y TIOHSITHS TEOPUH DIICK- 1 Ouxnodasublii TpaHCHOPMATOP CO CTATBHBIM CEPACTHUKOM.
TPUYECKUX  Lenell  u 2 Tpexdasuble TpanchOPMATOPLI: HA3HAYEHHE, KOHCTPYKIHSA, PUHIIUIT JEHCTBUS, OCHOBHBIE DKCILTya-
SIEKTPOMArHUTHBIX TallMOHHBIE [TAPaAMETPBI.
YCTPOHCTB. 3 TlonyueHue BpaIIAIOMIErocss MATHUTHOTO MOJISL B TPpex(a3HOM [emH. DNEeKTPOTEXHHUKA U
4 AcMHXPOHHbIE IBUTAaTEIIM: HA3HAYCHNUE, KOHCTPYKIIHS, IPUHIIHI I€HCTBHS. JJIEKTPOHUKA
5 CnocoO0bl 1ycKa ¥ peryJIMpoOBaHus CKOPOCTH aCHHXPOHHBIX JBUraTeIEH.
JIBurareny moCcTOsIHHOTO TOKA: Ha3HAYSHNE, KOHCTPYKIHS, CIOCOOBI BO30YX/I€HNS, OCHOBHBIE XapaKTEPHUCTHKH.
YmeTs ONHCHIBATh 3JIEKTpUYE- Ilpumepnvie npakmuueckue 3a0aHUs O IKIAMEHA:

CKO€ COCTOSHHUE LIENed U

1. Jano: Uy, =220 B, Up=127 B, S;,,=1100 BA.
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3NEKTPOMAarHUTHBIX
YCTPOMCTB.

OnpenenuTh HOMUHAIBHBIC TOKU TIEPBUYHON U BTOPUYHON 0OMOTOK TpaHc(opmaropa u ko3¢d-
¢unmenT Tpancpopmaruu K.
[Touemy HOMHHAIBHBIE TOKH HE PABHBI IO BEJIMUHHE?
2. Onnohasuelil TpanchopMaTOp HOMUHAIBHON MOIITHOCTEEO SHOM=600 KBA BKJIFOUEH B CETh C HaNpsKe-
HueM Uj,,,,=10 000 B. Hanpspkenne Ha 3axuMax BTOpUYHON 00MOTKH U, =400 B. Onpenenuts yucio
BUTKOB nepBUYHON 00MoTKH W1 1 ko3 durmeHT Tpancdopmanuu K, eciim 4ucio BUTKOB BTOPUYHOM 00-
motku W,=25.
3. Bo BropuuHoii o0MoTKe Tpanchopmaropa HaBoautcs DJIC E,=100 B ¢ wacroroii =50 I'.
Omnpenemuts SJC E,, ecnun aMInTya HanpspDKEHAS HA TIEPBUYHON 0OMOTKE HE H3MEHHTCS, a
yactoTa Bo3pacteT a0 400 I'n?
4. Tpanchopmarop UMeET ClieAytonue naHHbie: S,,,—10 000 BA, P¢=200 BT, P,.=400 Bt. Onpenenuts
KII/J] rpancdopmaropa mpu cos¢=0,8 u p=0,5.
5.iBUrarenp MOCTOSTHHOTO TOKA MapajlIeIbHOTO BO30YK/ICHUS MMEET MaclopTHBIC AaHHbIe: Pron=10 kBT,
UHOM:220 B, I;[HOMZSO A, nH0M=1OOO 06/MI/IH, Rﬂ:0,4 Om.
OnpenenuTs 9acTOTy BpAIICHUS SKOPS JBUTATEINS MTPH UACATFHOM XOJIOCTOM XOJIE.
6. JIBuraTeib OCTOSIHHOTO TOKa HE3aBUCHUMOI'0 BO30YXICHUSI UMEET HOMUHAJIBbHBIC TaHHbIE: Pyoym=255 kBT,
Unom=440 B, lguom=140 A, Rg=0,1 Om.
Onpenennts npoTuBo - /IC U 27EKTPOMarHUTHYO MOIIIHOCTb ABUTaTEIs.
7. IBUrateb MOCTOSHHOI'O TOKA MapajlieIbHOIO BO30YK/ICHHS UMEET HOMUHAIIbHBIC AaHHbIC: Pron=10 000
BT, Ugom=220 B, lgyom=55 A,
NHom=1000 06/MuH, Rg=0,4 OM, Rg=44 Om.
Onpenenute KIIJ] 1 1 MOMEHT BpallieHUs IBUTaTENs.
8. JIuraTeins napajuieIbHOTO BO30YKISHHUS UMEET HOMUHANIbHBIC AaHHbIe: Pyom=1,5 kBT, Uyom=110 B,
liom=18 A, Nom=3000 06/MuH, Rg=104 OmMm, Rg=0,47 OmM.
Onpenenuts npotuBo — IJIC nBuratenss * HOMUHAIBHBIA MOMEHT Ha Bally.
9. HoMuHansHBIE JaHHBIE IBUTATENS MapauieabHoro Bo30yxaeHus: Uyom=110 B, lgyom=14 A, Pyom=1,5 kBT,
Rg=0,50M, Rg=220 Owm.
Omnpenenuts npotuso — 3JC npu Harpyske paBHOH lg=1,51h0m.
10. Tpexda3Hblif aCHHXPOHHBIN IBUTATENb UIMEET HOMUHAJILHBIE JAHHBIE:
Prom=10 kBt, Unom=220/380 B, nHomM=950 06/mMun, n=85%, cose=0,681.
Onpenenuts HOMUHAIBHYEO MOIITHOCTD IMTOTPEOJICHUS SHEPTUHU U3 CETH M MOMEHT Ha Bally JIBU-
raTells, €I 0OOMOTKA CTaTopa COSAMHEHA «3BE3I0M.
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OnpenenuTh HOMUHAJIBHYEO MOIIHOCTH MOTPEOJICHUS SHEPTUU U3 CETH U MOJIHBIC TIOTEPU SHEPTUU B JIBUTA-
Tene, ecnu: pHoM=4,5 kBT, k.1.a1. 1=90%.
12 MakcumanbsHbIi MOMEHT acuHXpoHHOT0 ABuratens 13Hm mpu Ul=U1lnom. Uemy oH paBeH mpu
U1=0,8Unom, eciiu R2=const?
Bnanets METOJAaMU aHalIu3a IMpo-
Ilepeyenb TeM 1a00paTOPHBIX padoT :
CTBIX QJICKTPUUCCKUX
N 1.MccnenoBanue onHogasHoro TpanchopmarTopa;
nerne, HaBbIKAMH H3Me- .
2.UccnenoBanue nBUTaTENeH MOCTOSHHOTO TOKA;
peHuA QJICKTPUUCCKUX o
3.HccnenoBanue aCHHXPOHHBIX JBUTATENEH ¢ (ha3HBIM POTOPOM
BCINYHHBI.
3HaTh METO/JIbI pacyeTa Ha- 5 cemecmp

IPSHKEHHO-
nedhopMUPOBAHHOTO CO-
CTOsIHUsA METaJlla, K-
HEMaTHYECKUX U CHJIIO-
BBIX XapaKTEPUCTUK
nporieccoB OM/]

Hepeueub meopemuiuecKux 60npoco6 K IK3ameny:

1.  BiwusHHe MeXaHHYECKOW cXxeMbl qe(OpMaIiH Ha IUIACTHYHOCTD 1e()OPMHUPYEMOTr0O METAIIIA.

2. OxapaktepusyiiTe yciaoBusi 00pa3oBaHMs pa3IMYHBIX BaPUAHTOB SMIOP KOHTAKTHBIX HANPSDKEHUH MPH
ocajke (0T Kakux (paKTOPOB U KaK 3aBUCHUT NMPOTSHKEHHOCTh 30H CKOJIBKEHUSI, TOPMOXKCHUS U TIPUIINIIA-
HUsA?).

3. ®deHnomeHoNOTUYECKass ~ Teopus — paspymieHuss  metaimia mo  BUJIL KomMoropomy.  Jlmarpamma
TUTACTUYHOCTH.

4. DKcriepuMeHTaNbHBIE METOJIbl MCCIICAOBAHMS HAIPSHKEHHO-IC(OPMUPOBAHHOTO COCTOSHUSI MeTaia B
nporeccax OM/I.

5. WHxeHepHBI METOJl ONpelesIeH!s] KOHTAKTHBIX HaNpsDKEHWH MPH OCagKe IOJOChl HEOrpaHWYeHHOH
JUTAHBI.

6. OHepreTu4ecKoe yCIOBHe MIIACTHYHOCTH.

7.  BiusHHE MEXaHHYECKOM CXeMbI lehOpMaIMK Ha yCUIHe AepOPMUPOBAHUS METAIIIA.

8. OCOOCHHOCTH METOJIOB HCCiIeJoBaHUs: (hOTOYNPYrocTH, (POTOTIACTUIHOCTH, ONITHYECKH YYBCTBUTEIb-
HBIX TOKPBITUH.

9. Oxapakrepusyiite cienyronye (akTopbl, BIUSIONIME HA TUIACTHYECKHE CBONCTBA METAJUIOB: XHMHYE-
CKHUH cocTaB, MUKPO- U MaKpOCTPYKTYPa, Pa30BbIi COCTaB.

10. ®akropsl, BIHUSAIONINE HA BETMINHY KOHTAKTHOTO TPEHHSI.

11. Tpocnemure KHHETHKY TIpoIiecca 1ehOPMUPOBAHKS M PA3PYIICHNS METAILIA.

12.  Onpenenenus HANPHKEHHO-1E(HOPMUPOBAHHOTO COCTOSHUS METOOM M3MEPEHHUS TBEPAOCTH.

13. Cnoco6sl yripovHeH s MeTalIa.

Teopust 06paboTku
METAJUIOB JIaBJICHUEM|
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14. Oxapakrepusyiite popMOOOpa30BaHUE METAUTHYECKOTO MOPOIIKA METOIOM MPECCOBAHUS M CIICKAHUSL.

6 cemecmp
Ilepeuens meopemuueckux 60nPOCo8 K IK3AMEHY:
1. I'eomerpuyeckuii ouar aedopmanuu u ero napamerpbl (/lJMHA KOHTaKTHOW MOBEPXHOCTH.

JnuHa reomerpudeckoro ovara aedopmMaruu. Yron 3axsata. CpeHUE 3HAYCHUST TONIUHBI U IIUPUHBI TIO-
JIOCHI B o4are feopMariui. XapakTepucTHKH (popMbl odara nedopMariim)

2. I'eomerpust ouara nedopmManyy ¢ y4eToM CIUTIomMBaHus BaukoB (Paktuyeckas Gopma THHUH
KOHTakTa. TeopeTuueckas cxema oyara aedopMaluy ¢ y4eTOM CIUTIOLIMBAaHUS BajKoB. BennunHa paauaib-
HOTrO CkaTusl Banka. JnuHa ovara nedopManuu ¢ y4eToM CIUIIOIIMBAHMS BalKa. YTOJ 3axBaTa C y4E€TOM
crutronuBanus Bajka. [IpoGnema nmiuactuueckoro 00xaTus MOJIOCH IPU XOJIOAHOM MPOKATKE)

3. [Inomane KoHTaKTHOM MoBepxHOCTH (PacueT miomany KOHTaKTa Mpy MPOKATKE MOJIOCH! Mps-
MOYTOJIBHOTO CEUEHHs] B LMIMHIPUYECKUX Balkax. MeTox MpUBEAEHHOHN MOJIockl. MeTo COOTBETCTBEHHOM
TTOJIOCHI)

4. Pacuer omepekeHust U ero U3MEHEHHE B CBSI3U C YCIOBHIMU MpokaTku (Teoperndeckoe omnpe-
JIeJIeHre OTepeXeHusI IpU MpOKaTKe Ha INagKoil 6ouke. BinsHue Ha onepekeHne quamerpa Baika. Bims-
HHE 00XaTusl Ha onepekeHue. BnusHue HaTsDKEHHWS Ha olepekeHue. SIBIeHre NpWIMNaHus Opu HpOKaTKe.
CooTHOIIEHNE MEXAY CKOPOCTSMH BaJIKOB U MOJIOCHI ITPY HAJIMYUH 30HBI IPWIINNIAHYsL. BiusHue npununanust
Ha (hOpMY KPHTHYECKOTO CCUCHHS)

Teopernueckoe onpezeaeHne cBOOOIHOTO YIIUPEHHUS

5. ITonsiTe 00 SHEPTOCHUIIOBBIX MapaMeTpax MPOKaTKH (DHEProCHIOBbIE MapaMeTphl B CHCTEME
«Bajku-nosocay. Harpyska Ha nBurareiis npuBoja 4epes MEeCTEPEHHYIO KIIETh)
6. Ycunue npokaTKu u cpefHee KoHTakTHOe nasieHue ([ToHATHS 00 ycuiuy TMpOKAaTKH U cpej-

HEM KOHTAaKTHOM JaBleHUH. CBs3b YCHIIHSI POKATKU U CPETHETO KOHTAKTHOTO AABJIEHUS C KOHTAKTHBIMH Ha-
TIPSKEHUSMU)

7. Pacyer cpeagnero KoHTakTHOTO fAaBieHus (PaKkTOpHl KOHTAKTHOTO JaBieHus. BrusHus mmpu-
HBI TOJIOCHI HAa CpPEeIHEE KOHTAKTHOE JaBleHHE. BiusHMe BHEIIHUX 30H Ha CpelHEEe KOHTAaKTHOE JaBJICHHE.
Binsinue HaTsbkeHUs Ha cpefiHee KOHTaKTHOE JaBlIeHUE. BiMsHNE KOHTaKTHOTO TPEHUS Ha CpEeHEEe KOHTAKT-
Hoe naBieHus. OcoOEHHOCTH pacueTa CpeJIHEro KOHTAKTHOI'O JIaBJIEHHs U YCUIIMS XOJIOJHOM JIMCTOBOM Ipo-
kaTku. OcoOeHHOCTH pacyeTa K03 PUIMEeHTa HAPSHKEHHOT'O COCTOSIHUS TIPH MIPOKATKE B KaJIHOpax)

8. Pacuer momenrta npokatku (MoMeHT neopManuu Kak MOMEHT CHJI KOHTaKTHOTO TPEHHSI.
MomeHT nedopMalii KaKk MOMEHT YCHIIUSI TPOKATKUA. 3aKOHOMEPHOCTH M3MEHEHHs KO3 UIMeHTa rieya.
MOMEHT IPOKATKHU C HATSKEHHUEM).




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemvie djlemMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammol

YMeTb COCTaBJIATb MaTEMAaTH- 5 cemecmp

YEeCKOE OInCaHue It Ilpumepniuie npaxmuueckue 3a0aHus 014 IKIAMEHA:

pacuera  jepopmanui, 3anummTe ypaBHEHHE IUIACTUYHOCTH MeTayjia Ui YCJIOBHHM JIMHEHHOTO HANpPSKEHHOTO COCTOSIHHA,

CKOpOCTEM nedopma- TUTOCKOTO HAIPSDKEHHOTO COCTOSTHUS, 00hEMHOTO HATPSHKEHHOTO COCTOSTHUS.

UWWA, HAOpsDKCHHUM, KH-
HEMaTUYECKUX XapakKTe-
PUCTUK JIBUKEHUS Me-
Tajula U HHCTPYMEHTA,
CWIOBBIX  IApaMeTPOB
JUJISL pa3JIMYHbIX Mpolec-
coB OM/I;

OIICHUBATh MpaBUIb-
HOCTh  HCIIOJIB30BaHUSA
TUIIOTE3, JIONYIIEHU
IpU COCTABJICHUM MaTe-
MaTHYSCKOr0 OITMCAHUS;
JleNlaTh TPOTHO3 pas3py-
IIeHns B Tpoleccax 00-
pabOTKM METaJJIOB JaB-
JICHHUEM,;

paccauteiBath  aedop-
Mallud W HaOpsKEHUs,
CHJIBI, paboOTy W MOII-
HOCTb IUIACTHYICCKOM
nedopMmali ¢ MpUMe-
"HenneMm DBM

Bripasure rpaHHYHbBIE YCIOBHS IUIACTHYECKOTO COCTOSIHUS METajula 4epe3 COOTHOIICHHE CKOPOCTEi
Pa3BUTHUS U 3aJICUUBAHUS MHUKPOJIEPEKTOB.

3anumuTe U MosiCHUTE (GOpMYITy IUISl ONPENISNICHNs] CONPOTHUBIICHHS MeTallla IIacTHIeCKOr aedopma-
MY METOJIOM TePMOMEXaHNIECKUX KOI(PPHUIIMESHTOB.

3anuimnTe ypaBHEHHS CBS3U MEXY HANPSHKEHUSIMU U JeGopManusiMy AJist 00J1acTu ynpyroi aedopma-
UM, UTSE 00JIaCTH TUTACTHIEeCKO nedopManiu.

3anuimnTe ypaBHEHHS CBS3U MEXY HANpsHKEHUSIMH U AeopMalisaMu Jiisi 00JIacTy yrnpyroit nedopma-
1IUH, JUIs 00JIaCTH yIIPYro e opMaliyy.

3anummTe ypaBHEHHS CBS3U MEXKIy HANPSHKCHUSIMU U IeopManusMu Il 001acTh yrpyroi aedopma-
IUH, 17151 00J1aCTH YIPYTro-TIacTUYecKon aedopmanuu.

6 cemecTp
Ilpumepnuie npaxmuueckue 3a0anus 01 IK3AMeHA

1. 3anummre u O6OCHyﬁTe YCJI0BHUE €CTCCTBECHHOI'0O HAYaJIbHOT'O 3aXBaTa (ECTeCTBeHHHﬁ 3axXBaT NpPsAMOYTOJIb-

HOW TOJIOCHI TNIQJIKUMHU BalikaMH. EcTecTBEHHBIN 3axBaT B KanuOpax MpH MEepBOHAYAIEHOM KOHTAaKTe IO
BEPTUKAIBHOM ocu KanmoOpa. O000IIeHHOE YCIOBIE HAYaJIBHOTO 3aXBaTa)

. 3anuImnTe U O6OCHyﬁTe YCJIO0BHUE 3aXBaTa IIpU YCTAHOBUBIICMCA ITPOLIECCE (CXCMa CHJI TP YCTAHOBUBIICM-

¢4 mpoliecce. YpaBHEHHE PaBHOBECHS MOJIOCH M BEJIMUMHA HEUTPAIBHOTO yriia. MakcuMalbHbI BO3MOX-
HBII yroJI 3aXBaTa IPH YCTAHOBUBIIEMCS ITPOIIECCE)

. 3anuImTe U O60CHyf/iT€ COOTHOIICHUEC CKOpOCTefI MCTaJlJla U BAJIKOB B PA3JIMYHBIX 30HAX Odara ;[e(bopMa—

085050 (OHepe)KeHI/Ie u €ero I/IJ];eHTI/I(i)I/IKaHI/Iﬂ. CooTHo1IeHne MECXKAY CKOPOCTAMU BaJIKOB M IIOJIOCHI B Oodare
nedopmarim)

. BeiBetute nmuddepenunansHoe ypaBHEHUE HOPMaIbHBIX KOHTAKTHBIX HAaNpsDKeHUH (DieMeHTapHbI 00beM

ouara JieopMaI ¥ BO3AeHCTBHS Ha Hero. [IpoJjoibHbIe CHITBI, IPHIIOKEHHBIE K DJIEMEHTY o4ara Jedop-
Maiuu. JuddepeHnuanbHoe ypaBHEHHE paBHOBECHS OdJIeMEeHTa odara Jedopmanuu. Perienue
mddepeHInanb HOro ypaBHEHHS PaBHOBECHS d1eMeHTa ovara negopmanun. Ypasaenue Kapmana)
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5.Bocnpoussenute perierne ypasaenus Kapmana A.W. LlenukoBbim (PacuetHas cxema u jgomymenust A.U.
HenukoBa. I'paHuuHBIE YCIOBUS M MOCTOSIHHBIE WHTETPUPOBAHUS. YPaBHEHHS KOHTAKTHBIX NABJICHUH MO
A.N. llennkoBy)

Bnanetsb HaBBIKAMH  CaMOCTOSI- 5 cemecmp

TENBHO  MpPHOOpETaTh, 3aoanus na pewenue 3a0au u3 npogheccuonanvhoii oonacmu:

ycBanBaTh M HPUMCHATDH 1. Omnpenenuts ycunue aedopMali IPH XOJIOAHOM IIPOKATKE JIHCTA.

SHaHMA JUDT aHalMsa o 2. Ompenenuts ycuiue aeGopMariii py ropsiueii poKaTKe JIMCTa.

00BsICHEHHS 3aKOHO- .

. 3. Ompenenuts ycunue aeGopMaiiu Mpx COPTOBOM MPOKATKE.
MepHOCTeH aedopmupo-
4. Onpenenuts ycwine aepopMaIiu py BOJOYECHUH POBOJIOKH.

BaHUs MeTajlula, KUHe-

MATHKH IBIKCHHA Me- 5. Omnpenenuts ycuue aeopMaIiii Mpu MPECCOBAHUH KPYTIIOTO TPOQHUIIS.

Talja ¥ HMHCTPYMEHTA, 6 cemecnp

BOSHUKHOBCHHS H pac- 3adanua na peuwienue 3a0a4 u3 npogheccuonanIbHol oodaacmu:

Npeieenus Harpy30K B 1. Onpeenuts mapamerpsl oyara AeOpMAIHK MPU 33TaHHBIX YCIOBHUIX MPOKATKH.

ouare jedopMalMu B 2. Onpeienuth KO3(PUIMEHT BHITSHKKH PH 3aJaHHBIX YCIOBUAX TPOKATKH.

PasIMYHBIX  IpOLEcCax 3. OnpenenuTs CKOPOCTh BAJIKOB, KOTOPast 06eCeYnT TPeOYEMYIO CKOPOCTH MOJIOCH IIPU 3a1aHHBIX YCIOBHSL.

OM/1 4. OrnpenenauTb CKOPOCTH MOJIOCH! TPY 33JaHHOI CKOPOCTH BAJIKOB.
3HaTh 1. TodeuHsle W HHTEp- Biranenwve (3HaHue):

BaJIbHBIE OLCHKH (Xa-
PaKTEpPUCTUKH) CITydaid-
HOW BEITMYMHBI.

2. AIropuTt™m npeaBapu-
TeJbHOW 00pabOTKU BHI-
OOpKHM U KpHUTEpHH €€
OJIHOPOJHOCTH.

3. Ocobennocty u Me-
TOAWKY MOCTPOEHUS BHI-
OopouHOro pacmpexnese-
HUS KaK JUCKPETHOM,
TaKk W  HENPEPBIBHOMN
CITy4alHBIX BEIMYHH.

4. AnropuTMmbl OIHO- U

—1. Lenu u 3a1aun 00pabOTKH 1 aHAIHM3a TEXHOJIOTUIECKON HHPOpMAIH
—2. XapakTeprCcTUKHU CIy4ailHON BETMUMHBI M UX BBIOOPOYHBIE OLEHKH
—3. MeToauKy JUCIIEPCUOHHOI0, KOPPEIIIIUOHHOIO U PErPECCUOHHOIO aHaIM3a.

O6paboTka 1 aHaIN3
TEXHOJIOTUYECKOI
uH(popManuu
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IBYX(aKTOPHOTO  JIUC-
MEPCUOHHOTO aHAIN3A.
5. AJTOpHTMBI TTapHOTO
u MHOECTBEHHOTO
KOPPETSIUOHHOTO —aHa-
7M3a, KPUTEpUH 3HAYH-
MocTd K03 (PHUIIEeHTOB
KOPPETSLUH.

6. ANTOPUTMBI TIAPHOTO
U MHOKECTBEHHOTO Der-
PECCHOHHOTO  aHaJu3a,
KPUTEPHUU OLCHKH YpaB-
HEHUU perpeccuu.

7. Hasnauenme m oco-
OCHHOCTH TNPUMEHEHUS
MHCTPYMEHTOB aHaJN3a
JaHHBIX W COOTBETCT-
BYIOIIUX (QyHKIMH AIeK-
TPOHHBIX Tabmu MS-
Excel mnst pemenuns 3a-
Jla4 00pabOTKK U aHaJIH-
3a TEXHOJIOTMYECKON
WH(pOPMAITUHL.

YMeTh

1. PaccuurteiBaTh Xapak-
TEPUCTUKH  CITy9IalHBIX
BEJIMYHUH.

2. llpousBoauTe mpo-
BEpKY  OJHOPOIHOCTHU
BBIOOPKH.

3. Hcnonb3oBaTh IJIOT-
HOCTb W (PYHKIIUIO BBI-
OOpPOYHOTO pactpesernne-

JlaGopaTopHble 3aHATHS:

- JlabopatopHas padota Nel. OOpaOoTKa 1 aHAJIU3 BEIOOPKH.
JlaGoparopnas padota Ne2. [TocTpoeHue BHIOOPOYHOIO paCIIPEICIICHUSI.
JlaGopatopnas padota Ne3. KoppensauuoHHbIH aHaIN3.

JlaGopatopnas pabota Ned. [TapHbIif perpecCHOHHBIN aHAJH3.
JlaGopartopHas padoTa NoS. MHOKECTBEHHbBIH PErPECCUOHHBIN aHAIIN3.
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HUS JUIs  OLICHHWBaHUSA
pe3yabpTaToB  (YHKLMO-
HUPOBAaHUS ~ HCCIELye-
MOTO 00BEKTA.

4. Hcrnonp3oBare Auc-
MIEPCUOHHBIA U perpec-
CHOHHBIM aHanmu3 Ul
BBISIBJIGHUA ~ 3HAUYMMBIX
CBS3CH Mexay ciaydai-
HBIMHU BEJTMYMHAMU.

5. MHcnonp3oBaTh mnap-
HBIA 1 MHOKECTBEHHBIN
PErpECCUOHHBIN  aHAN3
JUIST OTOOpaKeHUST 3aBH-
CUMOCTEN  PE3YJbTATOB
(YHKLIMOHUPOBAHUS
UCCIIEAYEeMOro 00beKTa
OT pa3IM4HBIX (aKTo-
pOB.

6. Beibupats u mpume-
HATh WHCTPYMEHTHI aHa-
JU3a JAHHBIX U COOTBET-
CTBYIOLINE ¢$byHKUINN
JJIEKTPOHHBIX  TaOJIuI]
MS-Excel mns pemenus
3a/1a4 00paboOTKK U aHa-
Ju3a  TEXHOJIOTHYECKOH
rH(pOpMaIuu

Bnanets

1. Ilpuemamu u wmeto-
JaMH pacdeTa XapakTe-
PUCTHK CIy4allHBIX Be-
JIUYHH.

3aganua
3aaHusA:

Ha

pelenne

3azad

u3 npogeccuoHaANbHOM

o0J1acTH,

— Hcmons3oBaTh IMMOJIY4YCHHBIC 3HaHUA JJI FJIy6OKOFO aHaJIn3a MPOMBIIIJICHHBIX TaHHBIX

KOMIIVICKCHbBIC
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2. IlpuemamMu M HaBBI-
KaMW pelleHus 3ajad
00paboOTKM ¥ aHaim3a
TEXHOJIOTHYECKOH  WH-
dopmanuu B cpele
ANEKTPOHHBIX  TaOIHIT
MS-Excel.

3. ParnmmonanbHbIMU
IpUeMaMH  TIOCTPOCHUS
aNnropuTMOB  00pabOTKH
BEIOOpKM M ompejene-
HUSl KPUTEPUEB €€ Oj-
HOPOJHOCTH

3HaTH

Metonel  nuddepeHmu-
QIBHOIO M HHTETpalib-
HOTO HCUMCJICHU;

teoputo  nuddepeHm-
QIBHBIX ypaBHEHHIA;

Teoputo  auddepeHiu-
QNBHBIX YpPaBHEHHH IS
MIOCTPOCHUSI W aHallnu3a
MaTeMaTHYECKUX MOJIe-
JIeN SBJIECHUM W TEXHO-
JIOTUYECKHUX MPOIIECCOB

Ilepeuens meopemuueckux 60nPOCO8 K IK3IAMEHY:

['uroTessl 0 CIUIOMTHOCTH MaTepHaia, OJHOPOTHOCTH U H30TPOITHOCTU MEXaHUYECKUX U (pU3nIecKux
CBONCTB.

TeH3opHOE TIpECTaBIEHUE O TE€OMETPHH JBUKCHUS CIUTOIITHOW CPEIBL.

TeH30p HanpsHKeHUH, 1€BUATOP U LIAPOBOM TEH30P.

WHBapraHTHBIE XapaKTEPUCTUKN HATIPSHKSHHIA.

Tenzop nedhopmanuii, IeBHATOP U MIAPOBON TEH30P.

Ten3zop ckopocreii nehopMaIum.

WHBapuaHTHBIE XapaKTepUCTUKU Aedopmanuu.

ITonsiTHE TEH30PHOTO MOJIA.

Bekrops 6a3uca.

10. DnemenTapHbIii 00bEM U MaTepHANIbLHAS YaCTHIIA.

11. Moxynu nedopmanuu pu MpoOU3BOILHOM HAPSKEHHO-1€(DOPMUPOBAHHOM COCTOSIHUH.
12. OcHOBHBIE PEOIOTUYECKUE MOJIEITH.

13. MuTeHcuBHOCTH TEH30DA.

14. Tlops 10Kk HaXOXkKEHHS TIIABHBIX KOMIIOHEHT TEH30pa.

15. Tuddepenimansupiii oneparop ['aMuibToHa.

16. [IapoBoii TEH30p U AEBHATOP.

=

CoOoNORWN

OCHOBBI MEXAHUKH

OMJI




CmpykmypH CmpyxkmypHbiti
blil 27eMeHm IInanupyemvie aniemMenm
KOMNnemeHyu | pe3yibmantvl 00y4eHus. Oyenounvie cpeocmea obpazosamenvHoll
u npozpammol
17. TlousiTre rpaHUYHBIX YCIOBHIA.
18. YcnoBue m1acTHYHOCTH MaKCHMAIIBHBIX KaCaTEIbHBIX HAMPSKCHH.
19. DuepreTuyeckoe yciIoBUE TIACTHIHOCTH.
20. MeTobl pellieHus KpaeBbIX 3a1a4.
21. TpsiMoii METO pEIIEHNs BApHAIIMOHHBIX YPaBHEHHH.
22. YacTHble cily4au HAPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSHUS METAILIA.
23. Kitaccnueckuit METOJ1 pellieHrs BAPUAIMOHHBIX YPaBHEHHIA.
24. TlocTpoeHre BapHALMOHHBIX YPaBHEHHH 1e(OPMUPYEMBIX CPE/I.
25. BapualMoHHbIA NPUHINI U ypaBHeHHne KacTUIbsHO.
26. BapuaioHHbI IpUHIAI ¥ ypaBHeHue XKypena.
27. BapualldOHHbIN NPUHIAI U ypaBHeHue Jlarpamka.
28. HeobOxouMoe yCIIoBHE SKCTPEMyMa B BAPUALOHHOM HCYHCIICHHH.
Vmerhb OPUMEHATh  KJIaccHye-
ckue Mertonsl U de-
PEHIIMAIBHOTO  MCYHUC-
JIEHUsS JUIA  PELICHHS
SKCTpEeMasIbHBIX 3a71a4, a Ilpumepnuie npaxmuueckue 3a0anusn 01 IK3AMeHA
TaKXe HpI/I6 JINKECHHBIE 1 HOCTpOQHI/Ie TCH30pOB KOHEUYHOU Z[e(l)OpMaLIPII/I.
METO/IbI, OCHOBaHHBIC Ha 2. OmpejeseHne HANPSHKEHUH HA 3aJAHHBIX TUIOMIAIKAX.

afmnpoKCUMallud  HEeu3-
BECTHBIX (YHKIINH;

OIICHUBATh MpaBUiIb-
HOCTb  HCIOJB30BaHUS
TUIIOTE3, JOMYLIECHUHN
IIpU COCTABJIEHUU Mare-
MaTHYSCKOT'0 OITMCAHUS;
HCMOJIb30BaTh MOMYYEH-
HBIC 3HAHUSA U YMEHUS B
JlalpHeWIeM Juisi [po-
€KTUPOBaHUA U COBEp-

ITocTpoenune TeH30poB AedopMannii, ckopocteil AehopmManuii U HANPSDKEHUH U1 Pa3JInUHBIX CIIydaeB Ha-

NPsHKEHHO-1e()OpMUPOBAHHOT'O COCTOSHHSL.

[TocTpoenne MpOCTHIX U KOMOMHUPOBAHHBIX PEOJIOTHUIESCKUX MOJENEH /Il OTIMCAHMS CBOWCTB Pa3IUIHBIX
cpea: — IUHEHHO-ympyras cpefa; — KECTKO-IUIACTUYEeCKas Cpea; — JIMHEHMHO-BsA3Kasd cpeaa; — UacaibHast
YOPYTO-TIJIACTHYECKAs CPe/ia; — JINHEHHO-YIIPOYHSIIOMIAsAC KECTKO-TUTACTUYECKas Cpefia; — YIpyro-Bs3Kue

cpeanl Makcemia, @oiirra, Kenbpuna
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LICHCTBOBAaHUSI ~ TEXHO-
JIOTHYECKHX TPOLIECCOB,;
paccuuTeBaTh  nedop-
Mallid ¥ HamnpsKeHUS,
paboTy ¥  MOIIHOCTH
macTudeckor  nedop-
Maru

Bnanets

HaBBIKAMH CaMOCTOSI-
TENBHO MpUoOpeTaTh,
YCBaWBaTh U IPUMCHSATH
3HAHUSI TS aHAJIH3a U
00BsSICHEHHS 3aKOHO-
MEPHOCTEH 1ehopMHUPO-
BaHUsI METaJUIa, MPH
OM/L;
BBIUYMCIIUTEIbHOM TEX-
HUKOW NP pEIICHUH
MPUKIIAIHBIX 33124 B
oOacTtu mpodeccuo-
HAJIBHOW JIeATEILHOCTH;
CaMOCTOSITEIIBHO MPH-
MEHATh, PACLIUPATH U
YLAyOJIATh 3HAHUS TS
MOCTAHOBKU U PEIICHHUS
HOBBIX 3a4a4 MEXaHUKHU
OM/I, nMKTYyeMBIX paz-
BUTHEM, C OJTHOH CTOPO-
HBI, MATEMATHYECKUX
METOJIOB, a, C JPYTroH,
npoueccoB OM/J]

3aoanusn Ha peuwienue 3a0ay u3 nPOPeccuoOHaIbHOU obaacmu:
Omnpenenuts Moist PH 0CaIKe 3ar0TOBKH.

OnpenenuTs O HAMIPSHKEHUH TPU IPOKATKE JINCTA.
OnpenenuTs O HAMIPSHKEHUH PU BOJIOYEHUH MTPOBOJIOKH.

© N

Omnpenenuts MoJis HAPSLKEHUH TP IPECCOBAHUM KPYTIIOro IPOQHIIs.

3HaTL

OCHOBBI HMH(OPMAaLIMOH-
HBIX TEXHOJIOTHIA;

1. TlousitHe «aHAIN3Y», KPUTEPHIA ONITHMAIBLHOCTH.
2. MEeTo/bl CTATUCTUYECKOM TIPOBEPKH TUIIOTES .

AHaIu3 YuCIIOBOU



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0

Cmpyxkmypn CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
KOMnemenyu | pe3yibmamsi 00yuenus Oyenounsie cpedcmea 006pazoeamenvbHoll
u npOSPAMMUL
TEXHUYECKUE U  IIPO- 3. Uro Takoe nenesas GyHKIUSL. uHpopManun
I'paMMHBIC CpeACTBa 4. TIoHSTHS JIOKAJIEHOTO M TII06aJBHOTO ONTHMyMa
peanmzanm  MHPOpPMa-
IIUOHHBIX IPOLIECCOB
YmeTh pabotath ¢ COBpEeMEH- 1. Poub 1 MeCTO MaTeMaTHYECKOM MOJIEIH.
HbIMM  IIPOIrPAMMHbBIMHU 2. 3ajanue orpaHWYeHUIA (YCIIOBHIA) BBEICHHEM GapbepHOi, ITpadHON GyHKIHH.
CpeIACTBaMH pacyeTa 3. T'paduueckuii METO TMHEHHOTO IIPOTPAMMHUPOBAHHSL.
4. Cosnmanue rpapuyecKux 00OBEKTOB Ha JIMCTaX M AHarpaMMax >JIeKTPOHHBIX Tabmui Excel.
5. Mero/bl HEMHERHON ONITHMU3AIIMI
Bnazers METOJaMH aHanmsa Qu- 1. Pousb ¥ MECTO MaTEMATHUYECKON MOJIENN NIPH AHAITM3€ JTAaHHBI3 METAILTYPIHYECKHMX HPOIIECCOB MPOIIEC-
3MYECKUX SBJICHHHA B COB.
TEXHUYECKUX yCTPOHCT- 2. Tpaduueckuii METO THHEHHOTO TIPOTPAMMHUPOBAHHSL.
Bax M CUCTCMAX 3. CuMIIIEKC METOI JIMHEHHOrO IPOrPaAMMUPOBAHHUS
3HaTh OCHOBEI 5. TIOHSATHS «CTATUCTHKAY M «AHAIN3», KPUTEPUI ONTHMAIBEHOCTH.
MH(OPMAIHOHHBIX 6. MeToibl CTATUCTHYECKOM POBEPKH TUIIOTES .
TEXHOJIOTHH; 7. Yro Takoe neneBas GyHKIIUS.
TCXHMICCKHC W TPO- 8. TIoHATHS JTOKATEHOTO M II06AIBHOTO ONITHMyMa
rpaMMHBIC cpeacTsa
peanuzanun  uHbOpPMa-
IIMOHHBIX POIIECCOB
Ymetb paboTaTh C COBpEMEH- 6. Poisb M MECTO MATEMATHYECKON MOJIETIH. Marematneckas
HbIMM  IIPOIPAMMHbBIMHU 7. 3ananue orpaHWYeHUi (YCIOBHIA) BBEICHHEM GapbepHOi, ITpadHON QyHKIHH. CTaTHCTHKA B METaII-
CpeACTBaMH pacdeTa 8. I'paduueckuii METO IMHEHHOTO POTPAMMUPOBAHHS. Typruu
9. Cosnanue rpaduueckux 0OBEKTOB HA JIMCTAX M JAUarpaMMax 3JIeKTPOHHbIX Tabmui Excel.
10. MeTos! HEMUHENHON ONTUMU3ALIH
Bnazers METOJaMH aHanu3a Qu- 4. Poib ¥ MECTO MATEMATHYECKOM MOJIENU [IPH aHAJIN3€E JAHHBI3 METAIUTYPIHYECKHX TIPOLIECCOB MPOIIEC-
3MYECKUX SABJICHHH B COB.
TEXHHYECKHX YCTPOHCT- 5. TI'papuyeckuii METO/ TMHERHOTO IPOrPAMMHUPOBAHMS.
Bax M CUCTCMax 6. CumIuleKc METOJI IMHEMHOTO IPOrPaMMHUPOBAHUS
3HaTh COBpPEMEHHbBIE CpEJCTBA

Teopemuqecmte 80npocosl:

OCHOBBI IPOEKTUPO-



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0
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aBTOMATHU3UPOBAHHOTO
TE€OMETPUUYECKOTO  TIPO-
extupoBanust (CAD), a
TaKXe CUCTEMBl aBTOMa-
TU3alluu HNHKCHCPHBIX
pacuéros (CAE);
METOAMKY BBIIIOJTHEHUS
YepTekKel IUIaHA U pas-
pe3a MpOKaTHOIo Lexa ¢
MPUMEHEHUEM  COBpE-
MCHHBIX CPEACTB aBTO-
MaTH3HPOBaHHOTO T€0-
METPUYECKOTO IMPOCKTH-
posarus (CAD-cucrem);
MIPUHIIAIIBLI CO31aHUs
MPOEKTHOW u paboueit
JOKYMEHTaluU

Kaxkue coBpeMeHHbIe cpeicTBa aBToMaTH3upoBanHoro npoekruposanus (CAD/CAE) Bbl 3HaeTe?

Kakue TuIiel poeKToB METaJUTypruYeCKUX NMPEIIPUSITHI BBl 3HaeTe?

KaxoB o0muii mopsaok MpoeKTHPOBAHUS METAIUTYPTUIECKUX TPEATPUSTHIA?

Craauu MpoeKTUPOBaHUS.

Uro siByIsieTCSI OCHOBHOM 3a7aueil TEXHUKO-3KOHOMHYECKOT0 00OCHOBAaHUS IIPOCKTUPOBAHMUS TPOKATHOTO
nexa? KakoB mOpsIIOK BHITIOJIHEHHS TEXHUKO-3KOHOMHYECKOTO 000CHOBAHMS?

Uro Takoe TexHU4ecKuii mpoekT? UTo Takoe paboyasi TOKyMEHTAIHs?

Kaxue TpeOoBaHus IPEABABISIIOTCS K CTPOUTENBHOI moiomanke?

KakoBa MeTorka BBIIOTHEHMSI YePTEKEH IJIaHa U pa3pesa MPoKaTHOTO mexa’?

AR S

o N

YMeTh

COBEpIICHCTBOBATh KOH-
CTPYKIIMIO U XapakKTepu-
CTHKH  000pYyJIOBaHUS
MPOKATHBIX  I[EXOB €
MPUMEHEHUEM  COBpe-
MEHHBIX CpPEICTB aBTO-
MaTH3UPOBAHHOTO  T'E€0-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a Tak-
e CHCTeM aBTOMAaTH3a-
MU WHXCHEPHBIX pac-
4étoB (CAE)

Ipaxmuueckue 3a0anus:
BrImonHUTE yepTexu IIaHa U pa3pe3a MPOKaTHOTO 1ieXa C IPUMEHEHHEM COBPEMEHHBIX CPEJICTB aBTOMAaTH3H-
poBaHHOTO reomeTpuueckoro npoekruposanus (CAD-cuctem).

Bnanets

HaBbIKaMH  IIPOCKTUPO-
BaHUS M pacdera o0opy-
JIOBaHUSI MPOKATHBIX

Ipakxmuueckue 3a0anus:
Br10paTh TEXHOJIOTHYECKYIO CXEMY MTPOU3BOACTBA U THII POKATHOTO cTaHa. Pa3paboTaTh KOMITOHOBKY
MIPOKATHOTO 1[€Xa C IPUMEHEHUEM COBPEMEHHBIX CPEJCTB aBTOMATU3UPOBAHHOIO T€OMETPUUECKOT0 MPOEKTH-

BaHUS ITPOKATHBIX
OEXO0B
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LEXOB B COOTBETCTBUH C
peann3yeMbIM TEXHOJO-
TMYECKUM IIOTOKOM, Ha-
BBIKAaMH ~ 00OCHOBaHUS
MPOBEAEHUS MEPOIPUSI-
THA N[O PEKOHCTPYKLHH
U MOJEepHH3aNuu 000-
pyZIoOBaHUsS IIPOKATHBIX
LEXOB C NPHUMEHEHHEM
COBPEMEHHBIX  CPEICTB
ABTOMAaTU3UPOBAHHOTO
TEOMETPHUYECKOTO  TIPO-
extupoBanusi (CAD), a
TAaKXe CHCTEM aBTOMa-
TU3alInuu WHXCHCPHBIX
pacuéroB (CAE)

poBanust (CAD-cuctem). OnpenenuTts NpOU3BOAUTENFHOCTh IPOKATHOTO cTaHa. OnpeneauTs MPOU3BOACTBEH-
HYIO IPOTrpaMMy TPOKAaTHOTO IIeXa.

3amaua Nel: Onpedenums pazmepuvl u KoIu4ecmao mpedyemvix cia608, 00ecCneuusauux MaKkCumdaib-
HYI0 NPOU3B0OUMENLHOCTHb MOJICMOAUCM 06020 cmarna 5000 u MuHuManbHwlll pacxoousiti kodgguyuenm 1,087
npu u320MosieHuu napmuu aucmos oowum eecom 100 m u pasmepom aucmos 18x1750x12000 mm, ecau do-
NYCK HA 8eUYUHY 3aKa3a cocmaensem £5%.

3amaga Ne2: Paccuumamov pazmepovl XOI00UNbHUKA OJisL MOJCHMOIUCTOB020 NPOKAMHO20 CMAHA CO
cpedneil npouszsooumenviocmoio 400 m/uac npu oxaaxcoenuu packamos momyurou N=27 mm, wupunoii
3000 mm u onunoii 52 m ¢ memnepamyput 11=1000°C 0o t,=100°C, ecru paccmosnue mexcoy packamamu Ha
xonoounvruke cocmasisem 300 mm, a pems oxaaxcoenust || onpedensemes no gpopmyne: 1 =280n(Igt;-1gty).

3agaua Ne3. Ompederumv HuCio 2UTbOMUHHBIX HOJNMCHUY O NOPE3KU PACKAO8 pamepamu
8x2000% 14500 mm na aucmot pazmepamu 8 *x2000%6000 mm co cxopocmwio 120 packamos 8 uac, eciu HOd+ic-
Huysl moeym oeiramsv 12 pe3oe 6 munymy, obpesvb nepedHe2o u 3a0He20 KOHYos cocmasisiem 2500 mm, epems
VCMAHOBKU packama nepeod pe3koll pagHo 4 cex., 8pems nepemeueHus packama 0isi 8bINOJIHEHUs 00HO20 pe3d
Ppaeno 3 cex., uHmepsan mMeicdy nooauell packamos 0Jis pesku paset 12 cex.

3anaua Ned: Onpeodenums onuny npomescymounozo porveanza LLICITI 2000, eciu 6 kauecmee ucxoo-
HOU 3a20MO08KU npumeHsemcs ciab cevenuem 250% 1850 mm u maccoii 30 m, a npokamka 8 YepHOBol 2pynne,
cocmosiyeti uz 6 kiemetl, 6edemcsi ¢ eOUHUYHbIMU 0Oxcamusimu no 25%.

3agaua Ne5: [lpednooicumv meponpusmus 07 PeKOHCMPYKYUU WUPOKONOLOCHO20 CMAHA 20psayell
NPOKAMKU, eCliU 8 Kayecnee UCXOOHOU 3a20MO8KY NAAHUPYEMCS UCROIb308AMb C0bl MAKCUMATLHOU MACCOU
45 monn emecmo 30 moum.

3amauya Ne6: Onpedenums mpebyemoe Koauuecmeo Kiemeu HenpepvieHoll yucmosou epynnvt LICITI,
ecnu cKopocmv NPOKAMKYU @ nNepeotl kiemu cocmagnsem 1 m/c, a 6 nocreoneti — 15 m/c. Oboicamue 6 Kaxcoou
xkaemu cocmasisiem 30%, kouneunvie pazmepuvl nonocwi 2,0x1850 mm. Onpederums maccy pyiona, eciu 8pems
CMOMKU COCMA8aem 00Ha MUHYma.

3amaua Ne7: Ompedenums Onuny yuacmxa oxaaxcoenus LLICITI 2000, ecnu nonoca pasmepamu
2,0x1850 mm cmamwisaemcs 6 pynon maccoui 30 m 3a 00Hy MuHymy Oe3 YCKOpeHus, a memnepamypa Havana
oxnascoenus cocmasisiem 800 °C, memnepamypa xonya oxaaxncoenus 650 °C, ckopocmu oxnaxcoenus 25 °Cle.

3HaTh

COBPEMEHHBIE CPEICTBA
aBTOMATHU3UPOBAHHOTO

FeOMETPHUYECKOr0  IIpo-
extupoBanusi (CAD), a

Teopemuueckue 6onpocwi.
9. Kakue coBpeMeHHbIE CpejicTBa aBToMaTH3upoBaHHOro npoektupoanus (CAD/CAE) Bbi 3Haete?
10. Kakwue THIIbI IPOEKTOB METAIUTYPIrHYCCKUX PENPHUSATHI BbI 3HaeTe?
11. KakoB 00mmii HOpsI0K MPOSKTUPOBAHHUSI METAJUTYPIUYECKUX TIPEATPHUSITHIA?

OCHOBBI IPOEKTUPO-
BaHus mexos OM/J|
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TaKXe CUCTEMBbl aBTOMa-
THU3aIMH  MHXCHEPHBIX
pacuéros (CAE);
METOAMKY BBITIOJHEHUS
YepTekKel IUIaHA U pas-
pes3a MpOKaTHOIo Lexa ¢
MPUMEHEHUEM  COBpE-
MCHHBIX CPEACTB aBTO-
MaTH3UPOBAHHOTO T'€0-
METPUYECKOTO IMPOCKTH-
poBanus (CAD-cucrem);
TIPUHLIATIBI CO3JaHMsI
MPOEKTHON u paboueit
JOKYMEHTaluU

12. Craguu npoeKTUpOBaHWUSI.

13. Yro sBisieTcst OCHOBHOM 3a/1aueii TEXHUKO-9KOHOMHUYECKOTO 00OCHOBAHUSI TPOEKTHPOBAHHMS TIPOKATHOTO
nexa? KakoB mopsoK BEITIOTHEHHS TEXHUKO-9KOHOMHYECKOTO 000CHOBaHMS?

14. Yro takoe Texuuueckuii mpoekt? Yto Takoe paboyast JOKyMeHTAIUs?

15. Kakue TpeGoBaHus PEABABISAIOTCSA K CTPOMTEIBHOM IUIOIIAAKE?

16. KakoBa MeTOqMKa BHIOJIHEHHS YEPTEXKEN IUIaHa U pa3pesa MPOKATHOIO Hexa?

VYmeTh

COBEpILEHCTBOBATh KOH-
CTPYKIIMIO U XapakKTepu-
CTHKH  00OpYyJIOBaHUS
MPOKATHBIX  I[EXOB  C
MPUMEHEHHEM  COBpe-
MEHHBIX CPEJCTB aBTO-
MaTH3UPOBAHHOTO  T'E€0-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a Ttak-
ke CHUCTeM aBTOMAaTH3a-
UM WHXEHEPHBIX pac-
uyétoB (CAE)

Ipakmuueckue 3a0anusi:
BBIMOIHUTE YepTeku MJIaHa U pa3pe3a MPOKATHOTO IexXa ¢ MPUMEHEHNEM COBPEMEHHBIX CPEICTB aBTOMATHU3H-
poBaHHOTO reomerpudeckoro npoektupoBanus (CAD-cucrem).

Bnanets

HaBbIKaMH  IIPOCKTHUPO-
BaHUS M pacdera o0opy-
JOBAaHUA IIPOKATHBIX
IIEXOB B COOTBETCTBHM C
peanu3yeMbIM TEXHOJIO-
TMYECKHUM TMOTOKOM, Ha-

IIpaxmuueckue 3a0anus:

Br10paTh TEXHONIOTMYECKYIO CXeMY MPOHM3BOACTBA U THII IPOKATHOTO cTaHa. Pa3paboTaTh KOMIIOHOBKY
MPOKATHOTO I[€Xa C MPUMEHEHNEM COBPEMEHHBIX CPEICTB aBTOMATH3MPOBAHHOTO F€OMETPUYECKOTO TIPOEKTH-
posanust (CAD-cuctem). Onpenenuts NpOU3BOAUTENLHOCTh TPOKATHOTO cTana. OnpelenuTs NPOU3BOCTBEH-
HYIO NIPOTpaMMy MPOKATHOT'O IIEXa.

3anaua Nel: Onpedenumsv pasmepovl u Koauuecmseo mpebyemvix cisiO08, 006ecneyusanyux MaKCumMalsb-
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BBHIKAaMH ~ 00OCHOBaHUS
MPOBEACHUSI MEPOTIPHS-
THA 1O PEKOHCTPYKLHH
U MOJAEpPHM3AUUN 000-
pyZIoBaHUsS IIPOKATHBIX
[IEXOB C TMPUMEHEHHEM
COBPEMEHHBIX  CPEJICTB
ABTOMATU3UPOBAHHOTO
T€OMETPHYECKOTO  IPO-
extupoBanusi (CAD), a
TaKXKe CHCTEM aBTOMa-
TU3alluu HNHKCHCPHBIX
pacuéroB (CAE)

HYI0 NPOU3B0OUMENLHOCTHb MOJICMOAUCM 06020 cmarna 5000 u MuHumManbHwlll pacxoousiti kodgguyuenm 1,087
npu u320mosieHuu napmuu aucmos oouum eecom 100 m u pasmepom aucmos 18x1750x12000 mm, ecau 0o-
NYCK HA 6elUYUny 3aKaza cocmaegniem +5%.

3amaua Ne2: Paccuumams paszmepbl XOMOOUTbHUKA OJisl MOICTHOIUCIIOB020 NPOKAMHO20 CMAHA CO
cpedneil npouszsooumenviocmoio 400 m/uac npu oxaaxcoenuu packamos momyurou N=27 mm, wupunoii
3000 mm u onunoii 52 m ¢ memnepamyput 11=1000°C 0o t,=100°C, ecru paccmosmue mexcoy packamamu Ha
xonoounvruke cocmasisem 300 mm, a epems oxaaxcoenust || onpedensemes no gpopmyne: | =280n(Igt;-1gty).

3agaua Ne3. Ompederumv HuUCIO 2SUTLOMUHHBIX HONMCHUY O NOPE3KU PACKAmos pasmepamu
8%2000%14500 mm na aucmol pazmepamu 8*x2000%6000 mm co ckopocmuio 120 packamos 6 uac, eciu HOd+ic-
Huysl moeym oeiramsv 12 pe3oe 6 munymy, obpesvb nepedHe2o u 3a0He20 KOHYos cocmasisiem 2500 mm, epems
VCMAHOBKU pacKama nepeo pe3xou pasHo 4 cex., pems nepemewjerus packama 07is bINOIHEeHUs1 00H020 pe3a
Ppasno 3 cex., uUHmepaan Medxcoy nooadell packamos 0/ pesku paser 12 cex.

3amaua Ned: Onpedenums Onuny npomescymouroeo porvearea LLICITI 2000, eciu 6 kawecmse ucxoo-
HOU 3a20MO08KU npumernsemcs ciab ceuenuem 250%1850 mm u maccoii 30 m, a npokamxa 6 YepHoB0l 2pynne,
cocmosuyeti uz 6 kiemetl, 6edemcsi ¢ eOUHUYHbIMU 0bxHcamusimu no 25%.

3amaua Ne5: [lpeonoscumv meponpusmust O pEKOHCMPYKYUU WUPOKONOIOCHO20 CMAHA 20psayel
NPOKAMKU, eClU 6 Kayecmsee UCXOOHOU 3a20MOBKYU NIAHUPYEMC UCTONb308AMb ClIAI0bI MAKCUMANLHOU MACCO
45 monn emecmo 30 moum.

3amaua Ne6: Onpedenums mpebyemoe Koauuecmso kiemetl HenpepwvigHou yucmosol epynnot LLICITI,
ecnu cKopocmv NPOKAMKY @ nepeotl kiemu cocmagnsem 1 m/c, a 6 nocreoneti — 15 m/c. Oboicamue 6 Kaxcoou
knemu cocmagnsiem 30%, xoneunvie pazmepol nojocwl 2,0x1850 mm. Onpederums maccy pyiona, eciu 8pems
CMOMKU COCMA8aem 00Ha MUHYma.

3amaua Ne7: Onpeodenums Onuny yuacmka oxaaxcoenus LLICITI 2000, ecnu nonoca pasmepamu
2,0x1850 mm cmamwisaemcs 6 pynon maccoti 30 m 3a 00Hy Munymy 0e3 yCKOpeHus, a memnepamypa Havaia
oxnascoenus cocmasisem 800 °C, memnepamypa xonya oxaaxcoenus 650 °C, ckopocmu oxnaxcoenus 25 °Cle.

3Harte

COBPEMEHHBIE CPEICTBA
aBTOMAaTH3UPOBAHHOTO
reOMETPHUYECKOro  Ipo-
extupoBanusi (CAD), a
TaK)Ke CUCTEMBI aBTOMa-
TU3ALUN  MHXEHEPHBIX
pacuéros (CAE)

Teopemuueckue 60npocul:

1. Yro osmauaer cuemyromee yrBepxkieHue: «[IpoekTupoBounbie pacuersl ¢ npumenennem CAD/CAE-
CHUCTEM  BBIMONHSIOTCS IO METOAY TOCHIEJOBaTeNbHBIX MPHONMKEHUH ¥ XapaKTepH3YIOTCS
UTEPAIMOHHOCTHIO BHITIOTHEHUS»?

2. B 4eM COCTOHMT METOMKA MPOSKTHPOBAHMUS M pacuera KOHCTPYKIUK pabodeil KIEeTH IyO CTaHa JIMCTOBOM
npokaTku ¢ npumenerareM CAD/CAE-cucrem KOMITAC-3D u DEFORM-3D?

3. Kakum 00pa3oM ocymecTsiseTcst okenopt reomerpudeckux mozeneit u3 CAD-cucremsr KOMITAC-3D B

O6opynoBanue mpo-
KaTHBIX [[EX0B




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
CAE-cucremy DEFORM-3D?
4. Kakwue 3ama4u B 00JIaCTH MPOKATHOTO MPOU3BOACTBA MOXHO pemats ¢ npumeneHneM CAD/CAE-cuctem
KOMIIAC-3D u DEFORM-3D?
5. Ipusenute obuwii anropur™ mocrpoenust 3D cbopku paboueit kietu ¢ ucrnonab3zoBanneM CAD-cHcTeMBI
KOMIITAC-3D. IIpuBeaute o0mIyro cxemy pacueTa Hauboliee OTBETCTBEHHBIX JieTalieil paboueil kietu ¢
npumenenneM CAD/CAE cuctem KOMITAC-3D u DEFORM-3D
YMetb MPOU3BECTU pacuer
Hanboniee  OTBETCTBEH-

HBIX J€Tajed u Y3JIOB
0o00pymOBaHUS IPOKAT-
HBIX [EXOB C IMPHMEHe-
HUEM IM(POBBIX TEXHO-
JIOTHH, B YacTHOCTH, C
MIPUMEHEHHUEM  COBpE-
MEHHBIX CpPEICTB aBTO-
MaTH3HPOBaHHOTO T€0-
METPUYECKOTO TPOCKTH-
poeanus (CAD), a tak-
e CHCTeM aBTOMAaTH3a-
MU WHXEHEPHBIX pac-

yéros (CAE);
[POEKTUPOBATh M KOH-
CTPyHpOBaTh  0OOPYI0-

BaHHE B COOTBETCTBHH C
MOTPEOHOCTSIMH  OCYIIIe-
CTBJICHUSI TCEXHOJIOIrn4e-
CKOro Impolecca, Co-
BECPIICHCTBOBATH KOHCT-
PYKLHIO H XapakKTepu-
CTMKH  000pyIOBaHUS
MPOKAaTHBIX IIEXOB C
MIPUMCHCHUEM COBpE-

IIpaxmuueckue 3a0aHus:

BEIMOIHUTE MHXKEHEPHBIE pacdeThl HANPSHKCHUH W IedopManuii Hambojee OTBETCTBEHHBIX JeTanell KOHCT-
PYKIHH KIIeTH (pabounii BaJIOK, MOAYIIKA, CTAHWHA, HAKUMHON BUHT | raiika) ¢ npumeHennem CAE-cuctemsl
DEFORM-3D.




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

MEHHBIX CpPEJCTB aBTO-

MaTU3UPOBAHHOTO TEo-

METPUYECKOTO MPOCKTH-

poBanus (CAD), a Ttak-

e CHCTEM aBTOMAaTHh3a-

UM WHXCHEePHBIX pac-

yéros (CAE)
Bnanets METOAUKAMHU  pacueTa

XapakTepucTUK  000py-
TOBaHUS ISl OCYILECTB-
JICHUS] TEXHOJIOTHIECKUX
MpoIeccoB, a  TaKke
CpeAcTBaMH aBTOMAaTH-
3UPOBAHHOTO TEOMETpPH-
YEeCKOro MPOEKTHPOBa-
Hus (CAD) u cucrema-
MH aBTOMaTH3allid HH-
KEHEPHBIX pacuéToB
(CAE);

HaBBIKAMU  MPOEKTHPO-
BaHMS M pacyera TEeXHO-
JIOTHYECKON OCHACTKHU M
00OpyIOBaHUS IPOKAT-
HBIX II€XOB B COOTBETCT-
BUM C pealn3yeMbIM
TEXHOJIOTHYECKHM  T10-
TOKOM, HaBBIKaMH 000c-
HOBaHMSI  IPOBEICHUS
MEPONPUATHN TI0 PEKOH-
CTPYKLUUHU M MOJIEPHHU3a-
17078 000pYyAOBaHUS
MPOKATHBIX I[EXOB €

Teopueckoe 3a0anue:

3agaua Nel. Crnpoextupyiite ¢ ncnonszoBanneM KOMIIAC-3D BankoBslii y3en 1 pabodei KIeTr Iyo cTa-
HAa JINCTOBOM MPOKATKH (HOMHUHAIBHBIN nuameTp BaikoB 320 MM, aimuHa 60ouku 320 Mm).

3agauya Ne2: Cnpoekrtupyiite ¢ ucrnonszoBanneM KOMITAC-3D y3en cranuH aiist pabodeid KieTd Qyo CTaHa
JMCTOBOM MPOKATKU (HOMUHATIBHBIHN JraMeTp BaskoB 320 MM, uinHa 604kH 320 MM).

3agauya Ne3: Crpoextupyiite ¢ ucnonszoBanneM KOMITAC-3D HaxuMHONW MexaHU3M [y pabodeil KieTu
JIyO CTaHa JINCTOBOW MPOKATKU (HOMUHAJILHBIN JuamMeTp BankoB 320 mm, ayinHa 0ouku 320 Mm).

3agaHue Ha KypCOBOM MPOEKT:

C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D paspa6oTaiiTe KOHCTPYKIHIO ¥ BBIIOJIHH-
Te He0OXO0ANMBbIE HMHXEHEPHBIE PacuyeThl pabouell KIETH Ayo ¢ 3aJaHHBIM JuaMeTpoM BankoB D = 320 MM u
3a7jaHHOW MMpHHOW 604KH L = 320 MM 715 TMCTOBOW XOJIOAHOW MPOKATKH METAJUIOB U CIUTaBOB. [Ipu BbImoI-
HEHHH KYPCOBOTO TMPOEKTHUPOBAaHUSI HeoOXomuMmo moctpouTh 3D cOopky pabodeld KiIeTH ¢ MpPUMEHEHHEM
CAD-cucrembr KOMITAC-3D. Pabouast kj1eTh JOKHA BKIFOYATh B Ce0sl KaK OT/IENIbHBIE COOPOYHBIE KOHCT-
pyKImH (BaJKOBBIN y3€I, y3€ CTaHWH, HAKUMHOM MEXaHW3M, YPAaBHOBEIIMBAIOIIEE YCTPOWCTBO, paMa CTaHa),
TaK M OTJIENILHBIE JISTAJIH, BXOJISIINE B KAKIYIO COOPKY




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
MpPUMEHEHHEM  COBpe-
MEHHBIX CpPEICTB aBTO-
MaTU3UPOBAHHOTO T€O-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a Ttak-
e CHCTeM aBTOMaTH3a-
MM WHKCHEPHBIX pac-
uyétoB (CAE)
3HaTh COBPEMEHHBIE CpeCTBa | Teopemuueckue 60npocul:
ABTOMAaTHU3WPOBAHHOTO 1. UYro osmauaer cuenyromiee yrep:kaenue: «IIpoekrupoBounsie pacuersl ¢ npumeHennem CAD/CAE-
FCOMCTPUYCCKOIO  MPO- | CHUCTEM BHIMOJHSIOTCA 110 METOJY MOCIIEI0BATENbHBIX MPUOIIKEHUN U XapaKTEPU3YIOTCS UTEPAIIHOHHOCTHIO
extupoBanust (CAD), a| pomonHeHus»?
TaKKe CUCTEMBI aBTOMA- | 2 B yeM COCTOMT METOAMKA MPOSKTUPOBAHHUS U pacueTa KOHCTPYKIIMHK pabodeil KIETH Jy0 CTaHa JIMCTOBOM
TU3AUK  MHXXEHCPHBIX | mpokartku ¢ npuMeneHrneM CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D?
pacuéros (CAE) 2. Kakum 06pa3oM OCyIIECTBISIETCS SKCIOPT reomerprdeckux mozenein u3 CAD-cuctems KOMITAC-3D B
CAE-cucremy DEFORM-3D?
3. Kakwue 3a1aun B 006J1aCTH MPOKATHOTO ITPOM3BOJICTBA MOXKHO pemiaTh ¢ npuMeHeHrneM CAD/CAE-cuctem
KOMITAC-3D u DEFORM-3D?
4. Tlpuseaute 0OmMi anroputM nocrtpoerns 3D cbopku paboueii kietn ¢ ucnonszosanneM CAD-cucrembl
KOMIIAC-3D. IlpuBeante ofuiylo cXeMy pacdera Hambojiee OTBETCTBEHHBIX neraneil paGoueii xitern ¢ | OOOpynoBanue e-
npumeHenneM CAD/CAE cuctem KOMITAC-3D u DEFORM-3D. xoB OM/{
YMerb IIPOU3BECTH pacuer
Hanboyiee  OTBETCTBEH-

HBIX JeTajgeil u y3JoB
obopyIoBaHUS TIPOKAT-
HBIX LEXOB C IpPHUMEHE-
HUEM [U(POBBIX TEXHO-
JIOTUM, B YaCTHOCTH, C
MIPUMEHEHHUEM  COBpE-
MEHHBIX CPEIICTB aBTO-
MAaTH3UPOBAHHOTO T€O-
METPUIECKOTO TPOSKTH-

Ipaxmuueckue 3a0anus:

BrInOTHUTS WHKEHEPHBIE pacdeThl HANpsHKeHWH U aedopmaliuii Hanbosiee OTBETCTBEHHBIX JeTaneld KOHCT-
PYKLUH KJIETH (paOoumii BaloK, MOAYILIKA, CTAHNHA, HAXKUMHOW BUHT M raiika) ¢ npumeneHneM CAE-cucteMsl
DEFORM-3D.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

poeanus (CAD), a Ttak-
e CHCTeM aBTOMaTH3a-
MM WHKCHEPHBIX pac-
yéroB (CAE);

MPOEKTHUPOBAaTh M KOH-
CTpYyHpOBaTh 000PYIO-
BaHHE B COOTBETCTBHH C
MOTPEOHOCTSIMU  OCYIIIe-
CTBJICHUSI TEXHOJOTHWYe-
CKOTO Tporecca, Co-
BEpPILEHCTBOBATh KOHCT-
PYKLIHIO H XapaKTepH-
CTUKH  00OpymOBaHUS
NPOKATHBIX  I[EXOB C
MPUMEHEHUEM  COBpe-
MEHHBIX CpEJICTB aBTO-
MaTU3UPOBAHHOTO  T€O0-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a tak-
e CHCTeM aBTOMaTH3a-
UM WHXEHEPHBIX pac-
4yéroB (CAE).

Bnanets

METOAMKaMH  pacdera
XapaKTepUCTHK  000pYy-
JOBaHUS JJISI OCYILECTB-
JICHUST TEXHOJIOTHYECKUX
MpOLECCOB, a  TaKke
CpeAcTBaMH aBTOMATH-
3UPOBAHHOTO T'€OMETPH-
YECKOr0 MPOEKTHPOBa-
Husi (CAD) u cucrema-
MU aBTOMaTH3allMM WH-

Teopueckoe 3adanue:

3agauya Nel. Cnpoextupyiite ¢ ucnojib3zoBanueM KOMITAC-3D BankoBblil y3en ans pabodel KJIeTH Iyo cTa-
Ha JIMCTOBOM MPOKATKU (HOMUHAJIBHBIN JramMeTp BajmkoB 320 mwm, anmuHa 60ukn 320 MMm).

3amgaua Ne2: Cnpoekrtupyiite ¢ ucronszoBanneM KOMITAC-3D y3en cranuH 11t pabodeid KeTd 1yo CTaHa
JIMCTOBOM MPOKATKU (HOMUHAJIBHBIN JruaMeTp BaskoB 320 MM, [uinHa 604ku 320 MM).

3agaua Ne3: Cnpoextupyiite ¢ ucnonp3oBanneM KOMITAC-3D HaxxumMHON MeXaHH3M Ui paboueil KieTH
JTyO CTaHa JINCTOBOW MPOKATKH (HOMUHAIBHBIN AuameTp BankoB 320 mm, anuHa 00uku 320 Mm).

3aganne Ha KypCcOBOM IPOEKT:

C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D paspa0oraiite KOHCTPYKIHMIO ¥ BBIITOJIHHU-
T€ HEOOXOJAMMbIC MHXCHEPHBIC PacyeThl padodel KISTH IyO C 3aJaHHbIM AuaMerpoM BajgkoB D = 320 MM u
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KEHEPHBIX
(CAE);

HaBBIKAMH  IPOEKTHPO-
BaHUs M pacyera TEeXHO-
JIOTHYECKON OCHACTKHU H
0o0opymOBaHUS IPOKAT-
HBIX IIEXOB B COOTBETCT-
BUU C pealu3yeMbIM
TEXHOJOTHYECKAM  TIO-
TOKOM, HaBBIKaMU 00O0C-
HOBaHUs IMPOBCACHUSA
MEPONPUATHH T10 PEKOH-
CTPYKIIUH ¥ MOJEpHHU3a-
101707 o0opymoBaHU
IMPOKATHBIX IEX0B C
MIPUMEHEHUEM  COBpE-
MEHHBIX CpPEJCTB aBTO-
MaTH3HPOBaHHOTO T€0-
METPUYECKOTO MPOCKTH-
posarus (CAD), a Ttak-
e CHCTeM aBTOMAaTH3a-

MU HHXCHEPHBIX pac-
uyétoB (CAE).

pacu€ToB

3a/laHHOM mUpuHOM O0ouku L = 320 MM 17151 TMCTOBOW XOJIOHOW MPOKATKH METAJIOB | CIIaBoB. [Ipu BhIMOII-
HEHUHM KYyPCOBOTO IPOCKTUPOBaHUS HEOOXomuMo moctpouth 3D cOOpky paboueil KIIETH ¢ IpUMEHEHHEM
CAD-cucremsr KOMITAC-3D. Pabouas kjIeTh J0/KHA BKIOYATh B Ce0s Kak OTACIbHBIC COOPOYHBIE KOHCT-
pyKimu (BaJKOBBIN y3€lI, y3eJI CTAaHWH, HAUKUMHOW MEXaHHM3M, YPAaBHOBEIIMBAOIIEE YCTPOUCTBO, pamMa CTaHa),
TaK U OTJCIIbHBIC JCTAIH, BXOJAIINE B KaXIyI0 COOPKY

3HaTh

3ajauu pemaeMbie B 00-
paboTKe MEeTayIoB J1aB-
neranem (OM/J)

Marepuain nocemeHus JEKIUUH 1 SKCKYPCUH IS TPaKTUKAHTOB

YMeTh

000CHOBaTH BBIOOp 3a-
nadq permaemMbix B OM/]

BrimonHsaTh 3a1aHUs ¥ pabOTHI HA KOHKPETHOM pabodyeM MecCTe.

BuImoaHATE MTHANBUAYATHHBIC 33IAHUS 110 TPAKTHKE:

Texnonornueckuit npouecc. [lociie10BaTeIbHOCT BBIOTHEHUS TEXHOJIOTHYECKUX ONEPALMil U pexKUMBbl. Me-
POTIPUSATHS IO COBEPIICHCTBOBAHUIO M MHTEHCU(DHUKAIIMH TEXHOJIOTHYECKOTO MPOIECCa U PEKUMOB

Bnanets

HaBbIKaMH T[IPUMCHCHUA

ITpuemamu cbopa maTepuana U HaOIIOIEHUI:

[Ipon3BoacTBEHHAS -
IIPAKTHKA TI0 MOJIY-
YeHUIO0 Mpodeccro-
HaJIbHBIX YMEHUU U
ombITa podeccuo-
HaJIbHOU JESTEIbHO-
CTH




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npocpammbl
¢duzuKo- TemmnepaTypHbIii pexxuM HarpeBa, AedekTsl HarpeBa. MexaHHW3auusi MU aBTOMaTU3alMsl Mpolecca HarpeBa M
MaTeMaTHUECKOro  arl- | HATPEBAaTENbHBIX YCTPOUCTB. CIIOCOObI COKpalleHUs] OKUCIICHHUs METallia, MpeaynpekIeHue 00e3yraepokKu-
Mapata HCHob3yeMoro | BAHHA, IPEYNPEKICHNE MOSBICHUS IOBEPXHOCTHBIX M BHYTPEHHHX ne(eKToB
B OM/]
[1K-4 - TOTOBHOCTBIO UCIIOJIB30BATh OCHOBHBIE MOHATHS, 3aKOHBI M MOJIENIM TEPMOAMHAMUKH, XUMHUUECKON KHHETHKH, IIEPEHOCa TEeTia U MacChl
3HaTh OCHOBHBIE OIIPENEICHUS IlepeueHb TeopeTHYECKUX BONPOCOB:
U NOHSATHsE MONIEKYJISIp- | 1. imeanbHblit ra3. [lapamerpst coctosiaust. OCHOBHOE ypaBHEHHE MOJIEKY IIPHO-KMHETHUECKON TCOPHH Ta30B.
HOW (PU3HKH U TepPMO- 2. PacripesiesieHre MOJIEKYIT Ta3a Imo cKopocTsM (pactpenernenne Makcsesta, [aycca). Pac-ipenenenue
JAHAMUKHA BonbiMmana.
3. Crenenu cBo6OIbI MOJIEKYII. PacripeiesieHre SHEPTuy MO CTENEHAM CBO0OIbI. BHYTpeHHssI SHEprus
U/CANBHOTO Ta3a.
4, U3omporiecchl B razax (M30XOPHBIN, H300apHBbIii, n30TepMudecKuii). PaboTta, coBepiiiacmasi ra3oM MpH pas-
JIUYHBIX U30MPOIIeccax.
5. [lepBoe HAaYAIIO TEPMOJANHAMUKH, €T0 MPUMEHEHHE K Pa3IHYHBIM H30IPOIIECCaM.
6. AnnaGaTHbIi ¥ TIOJUTPOIIHBIN Mporiecchl. PaboTa npu ajnabaTHoM mpoiecce. TemioeM-KocTh ra3os.
7. Kpyrossle, oOpaTimble 1 HeoOpaTHMbIe porecchl. [IpUHIHIT JeHCTBUS TEIIOBOW U XO-JIOANIBHON MAIIIUH.
Hukn Kapuo u ero KIIA,.
8. DuTponust. CTaTUCTUYECKHI U TEPMOIMHAMUIECKUI CMBICIIBI SHTPOIHH. BTOpOE Havao TepMOANHAMHUKH. PusmKa
9. PeanbHble ra3bl. YpaBHeHue Ban-nep-Baabca.
10. H3otepmsl peanbHoro rasa. Kpurnyeckue napamerpsl. Kpurudeckoe coCTOsSHUE.
11. BuyrpenHusist sHeprus peanbHoro rasa. Dddexr Jxoyss-Tomcona. CKMKEHHE Ta30B. DH-TABIHSL.
12. Kunxoctu. [loBepxHOCTHOE HaTsKeHHE )uakocteid. CMauMBaHue W He cMaurBaHue. KanuuisipHbie
SIBIICHUSI.
13. SIenenus mepeHoca: auddysus, TEIONPOBOIHOCTh, BHyTpeHHEe Tperne. CBsi3b K03 PU-1[HEeHTOB
nepeHoca.
YmeTs KOPPEKTHO BbIpaxaTh U | [IpuMepHble MpakTHYecKHe 3aJaHus 1JISl IK3aMeHa:

apryMEHTUPOBAHHO 1. Tlpu u3obapuveckoM pacIIMPEeHHH ABYXaTOMHOrO rasa Obuta coBepuieHa pabGora B 157 J[x. Kakoe
00OCHOBBIBaTh TIOJIOXKE- KOJIMYECTBO TeTUIa OBLIO COOOIIEeHO ra3y?
HUA MOJIEKYJISIDHO- |2, MjeanbHbll ra3, 3aHUMAONMH 00beM 2 11 ¥ Haxoasmuiicsa mox masinenuem 3,0 MIla npu Temmeparype




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
KHHETHYECKOH TEOpUH U 27°C, marpenu mpH MOCTOSHHOM 00OBbEMe, a 3aTeM PACIIMpHIM u306apuuecku. PaGoTa pacumpenus rasa
TEPMOINHAMUKY; npu 3ToM okazanach paBHoi 200 . M306paszuth npouecc Ha nuarpamme PV. Ha ckonbko Harpenu ra3 B
pemars  3agadd 110 n300apHOM Tporecce?
MKT, tepmomunamuku |3. Onpesenure, Mpu Kakoi TeMIEpaType rasa, COCTOSIIET0 U3 CMECH a30Ta U KUCIIOPO/a, HanboJee BEposT-
U TEIUIO-, MACCOIEPEHO- HBIE CKOPOCTH MOJIEKYJI 230Ta M KACJIOpoJia OyAyT OTIUYaThes APYT OT Apyra Ha Av = 30 m/c?
cy 4. VneanpHblil IByXaTOMHBIN ra3 00bEMOM 5 JI U JIaBJICHHEM 10° Ia HM30XOPUYECKU HArpeid, B pe3ylbTare
Yero cpeHssl KMHEeTH4ecKas 3Heprus ero Mojekyn yBennduaack oT 0,0796 aB no 0,0923 3B. Ha ckonbko
IIpyu 3TOM HM3MCHHUTLCA JaBJICHUC rasza? B ﬂaHBHCﬁmeM ra3 U30TCPMHUYCCKU PACIIHUPUIN JO HAYAJIBHOI'O
nmasienusa. Onpenenurte o0beM raza B KoHIle mporecca. OteeT: yBemmuutcs Ha 0,16 Mlla;
5. ToHKas MeTalIMyecKas psIMOYroJibHas IIacTHHa Maccoit 50 r pasmepom 20x30 cM majgaer B BOJE B BEp-
TUKAIBHOM TIOJIOKEHHH C YCTAaHOBUBILIEHCSI CKOPOCThIO 6,9 M/c. CumTasi, YTO MOBEPXHOCTBIO ILIACTHHBI
YBIIEKAETCS B ABMKCHHUE CJIONW BOJBI TOJIIIMHON 2 MM, OLEHHUTH T10 3TUM JaHHBIM, AMHAMHYECKYIO BI3KOCTb
BOJBI.
Bianetrs OCHOBHBIMHU MeToJlaMu | BriajieHre HaBbIKaM¥ BBITTOJHEHHUS J1a00paTOpHBIX padboT Nell, Nel2, Nol14,Nol5

perieHus 3aja4 B oonac-
TH MOJIEKYJISIPHOU (u-
3WKH U TEPMOJINHAMUKH;
po(hecCUOHATBHBIM
SI3BIKOM MTPEMETHON
00J1aCTH 3HAHUSA

3ananus K J1aOOpaTOPHBIM paboTaMm:
JlaGoparophas padora Nell

1 Muxkpo- 1 MaKpOCHCTEMBI U UX TTapaMeTphI.

2 Oyukuusa pacrpenenenus MaxkcBemna. Haubosee BeposTHas, cpeiHsAs KBaJapaThyeckas, CpenHss
aprupMeTHYeCcKas CKOPOCTH U UX BBIYUCIICHHE.

3 Oynkuus pacnpenenenus I'aycca. bapomerpuueckas dpopmyna.

4 Ocnosneble nonoxenns MKT. BeiBon ocHoBHOTro ypaBHeHust MKT.

5 VYpaBuenue MenzeneeBa-Kianeiipona. M3zonpoliecchl B ra3ax, uX ypaBHEHUS U TpaduKH.

6 Crenenu cBoO0bl. 3aKOH pacHpeAeIeHUs SHEPTHU 0 CTEIICHAM CBOOO/BI.

JlaGoparopnast pabota Nel12, Nel4, Nel5

1 [IepBoe Havaa0 TEPMOJMHAMUKH U €r0 IPUMEHEHHE K N30IPOIIECCaM.

2 PaGota B TepmonmHamuke. Berarcnenue paboThl pu pa3IUdHbIX HU3omporeccax. LIMKib!.

3 Temnoemkocts BemiectBa. Ilonurponsslii mpouecc. CBA3b MOJIUTPOIHOIO Ipolecca C  U30-
TEPMUYECKUM, U30XOPHBIM, U300apHBIM U a11a0aTHBIM IIPOLIECCAMH.

4 OHTpOMUs, €€ CTATUCTUIECKUN ¥ TEPMOJUHAMHUYECKHI CMBICIBL. BTOpoe Hayano TepMoar-HaMHKH.

5 Peanbuble rasel. M30Tepmel peanbHbIX ra3os. Kputuueckue napamerpsl. TpoliHas Touka. BHyTpeHHss

sHeprus peaspHoro rasa. dddekr Jxoymns-TomcoHa.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
6 [NoBepxHocTHOE HaTsbkeHHe. CmaunBanue. Kamwisipasie spnenus. Jasnenue Jlamnaca.
7 SAsnenust nepeHoca. Koaddunments! auddysun, BI3KOCTH, TEIIIONPOBOJHOCTH U UX CBSA3b.
3HaTh OCHOBHBIE  ompenene- | Ilepeuens meopemuueckux 60npoco8 K IK3IAMeHy:
HUsA W moHATHA 0a3o- | 1. TermumompoBomuocTs. Jnddepernnanpaoe ypaBHEHNE TETIONPOBOAHOCTH.
BBIX 3HaHMU B obnactu | 2. TermnonpoBOAHOCTh P CTAIIMOHAPHOM U HECTALMOHAPHOM PEXKHUME.
€CTECTBEHHOHAYYHBIX 3. Termnonepenava. KOHBEKTHBHBIH TETJIO- U MacCONEPEHOC PU CBOOOIHOM U BBHIHYKJCHHOM TEUCHHH.
muctmrinH.  OyHpa- | 4. ['uapoauHaMudecKui U TETUIOBOM MOTPAHUYHBIE CIIOM.
MEHTaJIbHbIE  OCHOBBI | 5. PammanuoHHbIN Temto- U MacconiepeHoc. OCHOBHBIE IOHATHUS U 3aKOHBI.
€CTECTBCHHOHAYYHBIX 6. BUIbI Ty4HCTHIX TOTOKOB.
JUCHUIUIMH, OCHOBHBIE | 7. CIIOKHBIM TEINIOOOMEH.
MeToabl peuieHuss TH- | 8. TeruoreHepanus 3a cyeT CXKUTraHusl TOIIMBa. OCHOBHBIE XapaKTEPUCTUKH TOTIIMBA.
MOBBIX 3a7a4 Mo u3- | 9. OCHOBBI TEOpUH ropeHHs. PacyeThl MONHOT0 U HEMOJIHOTO TOPEHHUS TOIUIHMBA.
BeCTHBIM anroputmam | 10. YcTpoicTBa A CKUTAHUS TOIUTHBA. T eIioreHeparys 3a CYeT dIeKTPOIHEPT UM,
u mnpaswiaM. OCHOB-
Hbl€ 3aKOHOMEPHOCTH
MIPOLIECCOB  Maccore-
€HOCa NPUMEHHUTENb-
io K TCXH(I))J'IOFI/ILIGCKI/IM Tennogusuka
rporeccam, OTIHCHI-
BaTh, PacCUUTHIBATH U
aHaJM3UpPOBaTh  IPO-
LIECCHI TepeHoca Teruia
W Maccel, BBLICIAThH
(akTopsl, orpene-
JISIIOIINE UX WHTEHCHUB-
HOCTb.
Ymers OOBACHATH TUNUYHBIE | IIpumepHnoe npakmuueckoe 3adanue 01s IK3amena:

MOJENM  3amad B 00-
JacTh  TeIuIooOMEeHa.
o0cyx1aTh 3PPEKTHB-
HBIC CITOCOOBI PEIICHHUS
mpo0JieM Tertoo0MeHa

1. HpI/I KaKuX 3HAUCHMSIX 4urcia buo Teno aBisercs TCPMUYCCKU TOHKHUM:

S.
6.
7

Bi - 0;
Bi — oo;
Bi <0;
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CTPOUTH W aHATU3UPO-
BaTh MaTeMaTHYECKHE
MOJIETTH  TEIUIOMAacCo-
nepeHoca. PacnosHa-
BaTh 3 deKTHBHOE
pemierne ot Hedddex-
THUBHOTO, TIPH PEIICHUH
3aad CIOXHOTO Tel-
nooOMeHa

1.

8
2
5
6
7
8
3
5.
6.
7
8
4
5
6
7
8
5

NoNoTa W

. Bi <0,25.
. Kakoe umcio mogo0us siBisieTcst onpeAessieMbIM MPU pacdeTax KOHBEKTHBHOTO TEII0oo0MeHa?
Pr;
Nu;
Re:
Gr.
. Kakum ypaBHeHHEM TO100HS XapaKTePH3YETCs BEIHYKICHHAS! KOHBEKITHS?
Nu = f Gr,Pr;
Nu = f Qe,Pr ;
Nu = f €o,Pr ;
Nu = f @i,Pr_
. Kakue 3Hauenust Re cooTBeTCTBYIOT TYpOYICHTHOMY PEXXHUMY JIBIKEHHS KHUIKOCTH B TpyOax (KaHamax)
Re >1300;
Re <9300;
Re >10300;
Re > 2300.
. Yucio PeitHosbaca onpenensiercs mo Gopmyiie
Re = wd 2. Re = wd
y7; 1%
Re = W 4. Re = id
w w
. Kakoe 3Hauenue noriomareinbHON CIOCOOHOCTH UMEET a0CONIFOTHO YEPHOE TEIO:
A<1;
A=0;
A=1;
A>1

. Kaxoii u3 MNPUBCACHHLIX 3aKOHOB IPUMCHSACTCA AJId PACUCTOB TEIIO00MEHA I/I3J'Iy‘-ICHI/I€M?




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
A ot
q =—A—_—
on
=o(t, —t
5. g=a(.—t )
— ok T 4
6 q - co (100)
8. Kakue ra3pl 001a1atoT U3My4aTesIbHON 1 MOTJIOMATEIbHON CIOCOOHOCTRIO?
4. He, Ar, Ne;
5. N2, Oz, H,
6. H.0, CO,, SO,
Bnaners cnocobamu  aeMoHCT- | Ilpumep 3ad0anun na pewienue 3a0au u3z npogheccuoHaIbHOU odracmu:
pauuu ymMeHus BianeTb | 3anada 2. B meub ¢ moctosiHHON TeMnepaTypoil tag, °C, momemniaercs: cTalbHON LMIMHAD AuaMeTpoM D, M.
coopom wuH(popmanuu | HauanbpHas temnepatypa meramia coctariser tHad, °C KoshduiueHT TermionpoBoHOCTH CTaU A., BT/(M
JUTS TETJIOTEXHUYECKUX | TPax); TerioeMKocTh C.., kKJx/(Kr Tpam), IIOTHOCTh PCT, Kr/M°. Koaddumment rermmoornaun OT NMeYHBIX ra-
pacuéroB. Crmocobamu | 30B o OnpenenuTs BpeMsi HarpeBa T, 10 MOMEHTA JOCTHIKEHHUS] TeMIIepartypsl t,,,, 0C .Temmeparypy LeHTpa
coopa u aHanm3a WH- | t,; B MOMEHT BbIJJaud MeTajula U3 meud. Terodusndyeckue napamerpsl cranu: Ko3Q@UIMEeHT Teronpo-
¢dopmanuu o TEmIo00- | BOJHOCTH Ay, TEMIOEMKOCTh C,;, TNIOTHOCTD Pc;, CYUTATH HE3aBUCSIIUMH OT TEMIIEPATYPHI.
MEHHBIX nporeccax 1
KOHBEKLUEH, H3JIyde- . 5 r
HHEM ¥ TEIUIONPOBO/I- PaccunTare TemmepaTypHOE MOl HEOIPAaHMYCHHOro IWIMHIApA Uil 3HaueHWid paguyca r=r0 r=° |
HOCTBIO.  MeTtogamu r= Z r
acuera MIPOLIECCOB
p pout 3 , =R mo ¢popmynam 1 cpaBHUTH C paCCUUTAHHBIMHU o5, Opepry Lienr 10 AHarpammam J1.B. Byapuna.
KOHBEKTHBHOT'O TEILIO-
BapuanTsl npencrasnens! B Tabiuue 3. (Ipu. 3).
W MaccolepeHoca, Ie-
penaun Tema H3iyde-
HHUEM U MOJIEKYJISIPHOU
TEIUIONPOBOJIHOCTHIO
3HaTh OCHOBHBIE  3akoHOMep- | [IpaBmia cocTaBiieHHs U HAITMCAHUSI OTYETa 0 Y4eOHOM - 03HAKOMUTEbHO MpaKTHKE:
VYyeOHas - 03HAKO-

HOCTHU TIPOIIECCOB MaAcC-

TeMnepaTypHLn‘/'I PCKUM HArpeBa, ,I[C(bCKTLI Harpesa. MeXaHI/BaHI/ISI 1 aBTOMATHU3alud IMPOLCCCa HArpeBa u
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colepeHoca IMPHUMEHHU-
TENBHO K TEXHOJOTru4e-
CKHM IIpoIeccam, OIH-
CBIBaTh, PACCUUTHIBATH
aHaIN3UPOBATh IPOIEC-
CBl TIepeHoca Temia |
MaccChl, BBLICTATH (hak-
TOpBI,  ONpEEISIoNIe
UX MHTCHCHBHOCTb

HarpeBaTCIbHBIX yCTpOfICTB. Cnoco0Obl COKpalICHUA OKHUCJICHUA MCTaUIa, MPEAYIIPECIKICHUC 06e3yrﬂep0>KI/I-
BaHUs, NPCAYNPCIKACHUEC MMOABJICHNA ITOBECPXHOCTHLIX U BHYTPCHHUX IIC(I)CKTOB

YMeTh

pacno3HaBate 3¢ dek-
THUBHOE pEIICHUE OT He-
3¢ HEKTHBHOTO, npu
pelieHnH 3aJad  CIO0X-
HOTO TemI000MeHa

OO0pabaTeIBaTh U CUCTEMATH3UPOBATh (PAaKTUIECKHUH U JINTEPATypPHBIA MaTepHAaT:
OO0miee ycTpolcTBO M paboTa TEPMUYECKUX ITE€4Yel, UX OCHOBHBIC pa3Mephl. XapaKTepUCTHKA OTHEYHOPHBIX
MaTcpUuajioB U MIPUMECHACMOI'O TOIIJIMBA

Bnaners

METOAAMH pacyeTa Mmpo-
IIECCOB KOHBCKTHBHOI'O
TEIUIO- U MacCOIEPEHO-
ca, mepenayu Temia us-
JIYYEHUEM U MOJIEKY-
JIAPHOMW TETUIONPOBOJ-
HOCTBIO

[Tpuemamu cocTaBIeHUs U HAIMCAHHS OTYETA 110 YIEOHOU - 03HAKOMHTENBHOM MPAKTHKE:
TexHonornyeckuii npornecc. [TocnenoBaTenbHOCTE BHITOJHEHHS TEXHOJIOTHUECKHX ONepail 1 pexumsl. Me-
POTPUSATHS TIO COBEPIICHCTBOBAHUIO M MHTEHCH(DPHUKAIINH TEXHOJIOTHYECKOTO MTPOIIecCa H PEKIMOB

MUTCJIbHAA MMPaKTUKa

I1K-5 - ciocoOHOCTHIO BEIOUPATh U MPUMEHSITH COOTBETCTBYIOIINE METO/IbI MOJIEINPOBAHUS (PU3NUECKUX, XUMUYECKUX U TEXHOJIOTHYECKUX MPOLIECCOB

3HaTh METOALI  MaTeMaThuye- KoHTpoJIbHBIE BOIIPOCHI JIJIsl IIPOBEACHUS TEKYIIEr0 KOHTPOJIS U UTOTOBOM
CKOT'O  MOJCIIMPOBAHUS aTTecTaluu B popme sK3aMeHa
METAJLTyPTUYECKUX 00b- | UTO Takoe MOJEIh THITA «YEPHBIH SITUK?
€KTOB U TeXHosoruue- | B ueM 0COOEHHOCTh CTATHYECKUX MOJIENEH?
CKHUX MPOLIECCOB Kakune 0coOeHHOCTH MMEIOT TUHAMUYECKHE MOIETN?
B ueM CyniHOCTh COIEPIKATENBHOTO MOAX0/1a TIPY TOCTPOSHHH MAaTEMAaTHYECKOW MOJIen?
VYmers HCIIOIB30BaTh  METOJIbI Temarnka 1abopaTOpHBIX pabOT IO MATEMaTHIECKOMY MOJICITHPOBAHHIO
MaTEMaTUYECKOI0  MO- METaJTyPrHYECKUX MPOLECCOB

JETUPOBAHNS METaJLIyp-

MareMaTndeckoe MOACIMPOBAHUE MPOIIECCa UCTEUCHUS AYThs U3 BEpXHEH KUCIOPOTHON (hypMBI B KOHBEpPTE-

MoaenupoBanue
MPOIIECCOB U 00BEK-
TOB B METAJLIIypPrUx




OCHOBHBIC TCOPEMBL

. Bropas Teopema nmomo0us. [IpaBuiio onpeneieHus KOJIMYECTBa HE3aBUCUMBIX KPUTEPHEB 11O100USI.

CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
THYECKUX OOBEKTOB W | pe.
TEXHOJOTHMUECKUX Tpo- | MaTemaTndyeckoe MOJEINPOBAaHUE MPOLIECcCa OKUCIEHU MapraHiia B KUCJIOPOHO-KOHBEPTEPHOH IIaBKeE.
LIECCOB MatemMaTHyecKoe MOENUpOBaHKE poLecca (OPMUPOBAHMSI MAKPOCTPYKTYPBI HEIIPEPHIBHOIUTOM 3arOTOBKH.
Bragets JlabopaTopHas pabora:
Martematrndeckoe MOAETUPOBAaHHE Mpollecca OKHUCIEHUS MapraHiia B KHUCIOPOJHO-KOHBEPTEPHOU IIaBKeE.
HaBbIKAaMHU HCINOJB30Ba- | CMOAETNPOBaTh 3aBUCUMOCTh OCTaTOYHOTO COJAEp)KaHUS MapraHiia B MeTajule OT COJEpKaHHWs MapraHia B
HUSA CTaHIAPTHBIX MPO- | YyT'yHE U OCHOBHOCTHU LUTaKa A ycinoBuid MMK.
TpaMMHBIX cpencts | HeoOxoaumeble Ai1st pacueToB NaHHBIE BEIOMPAIOTCS CAMOCTOSITEIBHO.
JNEKTPOHHBIX  TaONHUI Pexomennyemas nureparypa:
«Excel» ms paspadotku | 1. Konecuukos FO.A., Bynanos B.A., CtonsapoB A.M. MeTayutypradeckue TEXHOJIOTHH B BBICOKOTIPOM3BO -
MaTeMaTHYECKUX MOJe- | TEIbHOM KOHBEPTEPHOM Liexe: yueOHoe nocobue. — Marautoropek: M3a-80 MarHUTOropck. roc. TexH. yH-Ta
Jen uMm. I".1. Hocosa, 2015. — 379c.
2. bureeB A.M., burees B.A. Meramnyprus cranu. Teopuss ¥ TEXHOJOTHS IJIaBKU CTadd. — MarHUTOrOpeK:
MI'TY, 2000. — 544 c.
3HaTh OCHOBHBIE CBOMCTBa Me- IlepeyeHb BONPOCOB 1151 MOATOTOBKH K 3a4eTy:
TaJJIOB; 1. Buasl MoJIeTMPOBaHUS U ONIPE/ICIICHUE TIOA00US SIBIICHHM.
OONICTIPUHATYIO  KJ1ac- 2. OnpeJienieHre MOJICNIA U 00J1aCTh IPUMEHEHHUS TEOPUU 101001 .
CHU(HKALHUIO COBPEMEH- 3. Kitaccudukanust MoenupoBaHus U moxo0ust.
HBIX METAJLIOB; 4. HarnagHoe, CHMBOJIMUYECKOE U MAaTEMaTHYECKOE MOZIETMPOBaHUE.
OCHOBHYIO KIlaccu(uka- 5. HarypHoe, huznveckoe U aHAIOTOBOE MOJICIMPOBAHHE B POKATHOM IPOU3BOJICTBE.
LU0 BUIOB MOZEIHPO- 6. IlepBast Teopema momoOusi.
BaHUS; ; IIpeoOpazoBanne KpuTEpUEB 1101O00USL. MoenupoBanue
9

TEOPUU MOAO0US

. TpeTbs Teopema nomoOusi.

10. Tlopsmok perieHus 3aa4 C UCTIOIb30BaHUEM aHAIN3a Pa3MEPHOCTH (MAaTPUUHBINA METO).

11. TTopsimox pereHns 3a1ad ¢ UCIIONb30BAHNEM aHATN3a Pa3MEPHOCTH.

12. ToyHOCTHh MOAECTUPOBAHUS M BUIBI TOTPEITHOCTEH.

13. Buasl 3a1a4, pemaeMple ¢ IPUMEHEHUEM aHAJIN3a pa3MEPHOCTEH.

14. Hane)xHOCTh U JOCTOBEPHOCTH YPABHEHUH 3aBUCUMOCTH, MOTYy9a€MbIX MATPUUYHBIM METOIOM.

15. Bompockl, n3ydaemMbie MOJIETMPOBAHUEM Ha OCHOBE TEOPHH MTOI00HUS.

16. MeToarka pacueTa CHIIOBBIX TapaMeTpoB Ipoliecca AedpopManny, OCHOBaHHAs HA 3aKOHE IJIacTH4e-
CKOro nogobus no "moaxoasmym" JaHHbIM'.

MPOIIECCOB MPOKAT-
HOTO TIPOM3BOJICTBA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
17. Teomerpuueckoe nmomodue.
18. Mexanunueckoe mopodue.
19. ®uznueckoe nopodue.
20. YcnoBust npuOIMKEHHOTO MOJICIHPOBAHHUSL.
21. [IpuHUUIBI TPUOIMKEHHOTO MOACTHPOBAHHUSL.
22. OpueHTHPOBOYHOE MACIITAOMPOBAaHHUE IIPH MOJEIMPOBAHUN PAaOOThI Pa3IMUHBIX IPOKATHBIX LIEXOB.
23. Beibop marepuana ajsi MOAeTHpOBaHus (XoIoqHas fedopMartus).
24. Beibop Matepuaia Jjis MOACIUpoBaHus (ropsyas aedopmarus).
25. IlpumeHeHre MOIETMPOBAHNS TIPH OTIPEACTICHIH TPOYHOCTH 000PYAOBaHUS.
Ymets OTIpenesATh (PU3UIECKUE Bonpocsl 15151 caMoNIpoOBePKH M MPOMEKYTOUHOMY 3a4eTy:
CBOICTBa METAJJIOB IpHU TemnnoBble CBOMCTBA METAILIOB.
CTaHJIApTHBIX BUAAX HC- [In0THOCTB M TEpMHUUECKOE pacIIupeHue.
MBITAHU; DNeKTpUYECKUe CBOICTBRA.
OTIpeAETATh (hU3MUECKre MarHuTHbIE CBOKCTBA.
CBOWCTBa METAJUIOB MpPH Jedopmartiust 1 pa3pyiieHue.
pPa3IMYHBIX BHJAX HC- OcCHOBHBIE CTaJIMU Mpoliecca IepopMaInm.
MIBITAHUH; XpyIKOe 1 MIaCTUIECKOE COCTOSTHUE METAIIIOB.
ONpEeAENATh MEXaHu4Ye- XapakTepUCTUKN MEXaHUUYECKUX CBOMCTB.
CKHE CBOMCTBa MeTal- CBsI3p MEXY PA3INIHBIMU MEXaHIHUYECKUMHU CBOWCTBAMH.
JIOB TIPU PA3JINYHBIX BH- HcnelTanue Ha pacTsHKeHHE.
JlaX UCTIBITAHUH HcnplTanue Ha ABYXOCHOE PacTsKEHHE.
UcnbiTanus Ha cxxaTue, M3rud, KpydeHue.
Onpenenenune TBepaocTy no bpunemtio, mo Bukkepcy, o Poksemy.
OnpeneneHne MUKpOTBEPOCTH.
HcnpiTanus cTaHgapTHRIX 00pa3ioB Ha U3THO.
Onpenenenne TMHAMUYECKOHN TBEPIOCTH.
CriocoOBblI OLIEHKH XJIAAHOIOMKOCTH (XJIaZOCTOMKOCTH).
[uknudeckue UCIBITaHNSI MEXaHUYECKUX CBOMCTB.
HcnbiTanus Ha sxapocToikocTu. cnbiTaHus Ha KOppo3uo. VcnbITaHUsI HA U3HOCOCTOMKOCTD IIpU
TpeHUH. MeTO/IBI ONPeeIIEHUs )KapOCTONKOCTH.
Bnagers MPAKTUYECKUMH  HaBBI- Bonpocsl A1 caMonpoBepKu:

KaMH HCIIOJIb30BAHUA

1. Paccuutathb YCWJINC IMPOKATKU U YACJIbHOC AaBJICHUC IJI IPOLCCCa ;[e(bopMaum/I MCTAaJlJIa B YCJIOBHAX COp-
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METOJIOB  Ki1accu(uka-
UMM BHIOB MOZEIHPO-
BaHUs C LEJbI0 IUIaHH-
pOBaHUS UCCIIEZIOBA-
TEIbCKOU paboThl,
BKJIIOYas  BBIIYCKHYIO
KBaTN(hUKANOHHYIO
pabory;

HaBBIKAMH OIPEACICHUS
(m3nuecknx u (U3HKO-
MEXaHUYECKHUX CBO-HCTB
METaJUIOB  Pa3InYHBIX
KJIaCCOB,3
CHeUUaIu3upPOBaHHON
TEPMUHOJNIOTHEH B 00-
JacTH  MOJICJIMPOBAHUS
MPOLIECCOB MPOKATHOTO
MIPOU3BO/ICTBA;
crocobaMy  COBEpIIIEeH-
CTBOBaHMA HpodeccHo-
HaJIbHBIX 3HAHUU U yMe-
HUW IyTE€M MCIIOJIb30Ba-
HUSl BO3MOYKHOCTEH HH-
($hopManMOHHON cpeibl

2.

TOIPOKATHOrO cTaHa 370, OCHOBBIBAsICH HAa 3aKOHE TUIACTUYECKOT0 MOA00US 110 "MOAXOAIMM" TaHHBIM
Pemmute 3a7a4y 1o ONpeAeICHUIO TEXHOJIOTUYECKOHN I1e1eC000pa3sHOCTH PEKOHCTPYKIIUY MPOU3BOACTBCH-
HOH JIMHUH, BBIITYCKAIOIIEH IMPOKAT C MCMOIh30BAHNEM aHAIN3a Pa3MEPHOCTH

3Harte

METOJIBI M TOPAZOK TIO-
HCKa Hay4YHO-
TEXHUYECKON W IaTeHT-
HOW uWHpOpPMaLUU TIO0
BOIIPOCaM MO/IEINPOBa-
HUSl PU3HUYECKUX, XUMH-
YECKUX M TEXHOJOTH4e-
CKHX TIPOIIECCOB MeETall-

Hepeqenb meopemudecCKux 60npocoe K zauemy.

1)
HBIC).
2)
3)
4)

METOAbI UCCIICAOBAHUA — TCOPETHUCCKUE, DKCIICPUMECHTAJIBHBIC (na60paT0pHBIe WKW IIPOU3BOACTBCH-

MaTeMaTHYECKOe MOJIEIUPOBAHUE;
(hm3nyecKoe MOIETMPOBAHNE;
HaTypHOE MOJEIUPOBAHNE

KHUP




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
JyprU4ecKoro  IMpou3-
BOJICTBA
YMeTb OCYILIECTBIATh cOOp Ha- | [Ipakmuueckue 3a0anus:
YYHO-TEXHUYECKOH HH- | IloAr0TOBUTE CTAaThIO W/MIN NOKJIAA /Ui 0QOPMUTH 3asBKY Ha H300peTeHHe WIN PallMOHAIN3aTOPCKOE
(dopMaIuyu 1Mo TeMaTHKE | IPEJIOKECHUE
9KCIIEPUMEHTOB JIJIsl CO-
cTaBieHus 0030pOB, OT-
YEeTOB M HAYYHBIX IyO-
JIUKaIMH
Bnanets y4acTHE B COCTAaBIICHUU | 3a0anus Ha peuteHue 3a0au u3 npogheccuonanspHoll 00aacmu, KOMRJIEKCHble 3a0aHUA:

OTYETOB II0 BBIIIOJHEH-
HOMY 331aHHIO

Bosmooicnvie memvl Kypcosoti pabombi

1. HccnenoBanne mpou3BOACTBA TOJICTOTO TOPSYEKATAHOTO JIUCTA.

2. HccnenoBanne TeXHOJIOTUH MTPOU3BOACTBA TEPMOYIIPOYHEHHOM apMaTypHOM cTallu C LENblo paciirpe-
HuUs copraMmenTa B ycioBuax ITAO «MMK».

3. Hccnenopanre kanuOpPOBKH BaJKOB B 00KMMHOW U YEPHOBOM TpPYIIax KJIETEH COPTOBOrO CTaHa C Iie-
JIBIO CHIDKEHUS SHEPTOCHIIOBBIX 3aTpart.

4, HccnenoBanne TEXHOIOTMUECKOTO IMPOIlecca MPOU3BOACTBA KPYTIIOTO COPTOBOTO PO JHAMETPOM
20 MM HU3 HETIPEPHIBHO-TNTON 3aroTOBKHU B ycioBuAX [TAO «IxcTanby.

5. HccnenoBanre TeXHOJOTHH TPOU3BOICTBA TPYOHO! cTaiu B ycioBusx [TAO «MMK»y.

6. Pa3paboTka TEXHOIOTHYECKUX PEKUMOB KOHTPOIHMPYEMOU MPOKATKH TPYOHOH CTaM C KJIACCOM TPOY-
HocTH K65 (X80) B ycnosusx [TAO « MMK».

7. AHanu3 MOJIeNMpOBaHus POIIECCa XOJIOTHOM MPOKATKH MTOJIOCHI.

8. HccnenoBanne TeXHOIOTUU TPOU3BOICTBA JEHTHI B yCIoBUAX OAO « MMK-METH3».

Q. HccnenoBanne TEXHOIOTHH ITPOU3BOJICTBA apMAaTyPHON MPOBOJIOKU Kitacca mpoanoctd BSO0C muamert-

pom 8,0-10,0 MM C 1IeNIbIO MOBBIIICHUS KAUeCTBa.

10. TloBblmieHHe Ka4yecTBa BHICOKOIPOYHOM apMaTypHO# CTAIM HA OCHOBE CTATHCTUYECKOM MOJIEIH YIIpaB-
JICHUS KAUE€CTBOM COPTaMEHTA B CKBO3HBIX TEXHOJIOTHSX.

11. HccrnenoBaHue TEXHOJIOTHH MMPOU3BO/ICTBA OLMHKOBAHHOM MPOBOJIOKHU B YCIOBHAX CTAJEHPOBOIOYHOTO
mexa OAO «MMK-METU3» ¢ 1iepio yIydineHus 5KOJI0THIECKON 00CTaHOBKH.

12. HccrnenoBanue TEXHOJIOTHH IIPOM3BOJCTBA IOPOIIKOBOM MpoBosiiokn B ycioBusix OAO «MMK-
METU3».




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
13. HccnenoBanue TEXHOIOTUH MPOM3BOCTBA BBICOKOIPOYHOrO (PIAHIIEBOrO Kperexka Ha mpumepe 0ora
M10.
14. UccnemoBaHnue TEXHOJOTHMM INTAMIIOBKM BHHTA CAMOHAPE3AIONIETO C IOTAHHOM TOJOBKOH C IIEIBIO
paciMpeHys COpTaMeHTa.
15. HccnenoBanne TEXHOIOMMYECKOTO TPOIECCA MPOU3BOACTBA HOBOIO BHJIA MAITMHOCTPOUTEIBLHOIO Kpe-
nexa.
16. HccnemoBanue XOJIOAHOW IITAMIOBKH KOPOTKUX OOJITOB MOBBIMIEHHOW TOYHOCTH B ycioBusix OAO
WMMK-METU3».
17. HccnenoBanue mporecca XOJOAHON BBICAIKH OOJITOB MOBBIIIEHHOTO KJIacca MPOYHOCTH U3 HAHOCTPYK-
TYPUPOBAHHBIX CTaJEH.
18. MouenupoBanue nporecca BOJOYESHHUS M IPOTHO3MPOBAHME MEXAHMIECKMX CBOWCTB MPOBOJIOKH M3 Ha-
HOCTPYKTYPHUPOBaHHOM yTIIEPOAUCTON CTANN
3HaTh METOIBbl U MOPANOK IIO- | Ilepeuens meopemuueckux 60npocos K 3auemy:
HCKa HAYYHO- | METO/IbI MCCIIEIOBAHMUS — TEOPETHUYECKHE, IKCIIEpUMEHTANIbHBIE (JJa00paToOpHbIE MM MPOU3BOJCTBEHHBIE).
TEXHUYECKOW M TATEHT- | MAaTeMaTUYeCKOe MOJIEIINPOBaHUE;
HOW wWHpOpManun 10 | pU3HYEeCKOe MOJICIMPOBAHNE;
BOIIPOCaM MOJIEIUPOBA- | HATYPHOE MOJETUPOBAHHIE
HUSl (PUBHYECKUX, XHUMH-
YECKUX M TEXHOJOTHYe-
CKHX TIPOIIECCOB MeTall-
JyPTHYECKOTO  TPOU3-
BOJCTBA YUPC
YMetb OCYLIECTBIATh cOOp Ha- | llpakmuueckue 3a0anus:
YYHO-TEXHHYECKON HH- | [IoArOTOBUTH CTATHIO M/HMJIH OKJIA] H/Wid 0(OPMHUTH 3asIBKY Ha H300pETCHHE UITA PALIMOHAIN3aTOPCKOE
dopmainuu Mo TeMaTHKe | IPeUIoKEHHe
9KCHEPUMEHTOB Uil CO-
cTaBieHus1 0030pOB, OT-
YeTOB W HAyYHBIX Iy0-
JTUKAIUT
Bnagets y4acTHE B COCTAaBIICHUU | 3a0anus Ha peuieHue 3a0ay u3 npogheccuonanvbHol 0oaacmu, KOMNJIeKCHble 340aHUA:

OTYCTOB IIO BBIITIOJTHCH-

BosmoorcHvie memul Kypcosou pabomoi




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

HOMY 3aJaHHIO

1. HccnegoBanue MMPOU3BOJACTBA TOJICTOI'O r'OPAYCKATAHOI'O JIMCTA.

2. HccnenoBanue TEXHOJIOTHU MPOU3BOJCTBA TEPMOYIIPOUYHEHHOM apMaTypHOI CTalu C LEJbI0 pacIiupe-
HUs copramenTa B ycinoBusx [IAO «MMK».

3. HccnenoBanne KanmuOpPOBKH BaJIKOB B 00KMMHOW M YEPHOBOHW IpyMIax KIETeHd COPTOBOrO CTaHA C Iie-
JIbIO CHYDKEHUSI SHEPTOCHUIIOBBIX 3aTpar.

4. HccnenoBanue TEXHOJIOTMYECKOTO IMpoliecca MPOU3BOACTBA KPYTIOro COPTOBOro Npoduis AuaMeTpoM
20 MM U3 HETIPePHIBHO-TUTON 3aroTOBKHU B ycioBUAX [TAO «IxcTanby.

5. HccnenoBanne TeXHOIOTHH MMPOU3BOCTBA TPYOHOH cTanu B ycrmoBusax [IAO « MMK».

6. Pa3paboTka TEXHOIOTHUECKUX PEKUMOB KOHTPOIUPYEMOM MPOKATKH TPYOHOH CTalld ¢ KJIaccoM Mpoy-
Hoctu K65 (X80) B ycnoBusax [TAO «MMKy.

7. AHanu3 MOAETUPOBAHUS MPOLIECCA XOIOJHON MPOKATKH MOJIOCHL.

8. HccnenoBanne TeXHOIOTUH NMPOU3BOACTBA JEHTHI B ycioBusix OAO «MMK-METU3».

9. UccnepoBanue TEXHONIOTMU MIPOU3BOICTBA ApMATyPHON MPOBOJIOKU Kinacca npounoctd BS00C puamert-

pom 8,0-10,0 MM C LIENIbIO MOBBIIICHUS KAYeCTBA.

10. TloBblmenue KauecTBa BLICOKONPOYHON apMaTypHOU CTalM HAa OCHOBE CTATUCTHYECKON MOJEIH yIIPaB-
JICHWsI KAaYeCTBOM COPTAMEHTA B CKBO3HBIX TEXHOJIOTHSIX.

11. HccnenoBanne TEXHOJIOTUH MPOU3BOJICTBA OIMHKOBAHHOM MPOBOJIOKH B YCIIOBUSX CTAJENPOBOJIOYHOTO
exa OAO «MMK-METH3y ¢ 1ienbio yinydieHus 3K0JI0rMuecKoil 00CTaHOBKHY.

12.  HccrnenoBaHuwe TEXHOJIOTHH IIPOM3BOJCTBA TOPOIIKOBOM TpoBoJiokH B ycnoBusix OAO «MMK-
METH3».

13. HccnenoBanue TEXHOIOIMU MPOU3BOACTBA BBLICOKOMPOYHOro (IAHIEBOrO Kpenexa Ha MmpuMepe 0oiTa
M10.

14. VccnemoBaHue TEXHOJIOTHM INTAMIIOBKH BHHTA CAMOHAPE3AIONIETO C IMOTANWHOW TOJOBKOW C LENBIO
pacIIupeHus COpTaMeHTa.

15. HccnenoBanue TEXHOIOMMYECKOTO TPOIECCa MPOU3BOACTBA HOBOIO BHIA MAIIMHOCTPOUTEIHLHOIO Kpe-
rexa.

16. HccnenoBanue XOIOAHOM MITAMIOBKM KOPOTKHX OOITOB MOBBIIIEHHOM TOYHOCTH B ycinoBusx OAO
«MMK-METHU3».

17. UccnemoBanue mporecca X0JOJHOM BBICAAKH GOJITOB MOBBIIIEHHOIO KJIacca MPOYHOCTH U3 HAHOCTPYK-
TYPUPOBAHHBIX CTaJEH.

18. MouenupoBanue nporecca BOJOYEHUs M IPOTHO3MPOBAHME MEXAHMYECKMX CBOWCTB MPOBOJIOKH M3 Ha-




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
HOCTPYKTYPUPOBaHHOM yTJIEpOAUCTON CTaNn
3HaTh METOABI U MOPSIOK IO-
HCKa Hay4HO-
TEXHUYECKOM M MHaTEHT-
HOW WHpOpPMALMU TIO
BoIlpocaM MoaenupoBa- | [TocenieHue JeKUui U 3KCKYpCUi AJ1 NPAaKTUKAHTOB.
HUs Qu3nyeckux, xumu- | Coop marepuana. HabnromeHus
YECKHX W TEXHOJIOTHUYe-
CKUX IIPOLECCOB MeTall-
JYPrU4ecKOoro  TpPOU3-
BOJICTBA
YmMmeTh OCYIIECTBJIATh COOp Ha- N
. Brimonnenue 3aganuii 1 paboT Ha KOHKPETHOM paboueM MecTe. [IpousBoacTBEHHAS —
ﬁ;ﬁ;ﬁ;ﬁnggczgﬁmgz BeimonHeHre MHIUBHUTYaTbHBIX 32/IaHAH TI0 TIPAKTHKE: MPEIUTIIIOMHAsT
SKCHEPUMEHTOB AT CO- Wzyuenne MAaTepHaIOB MO IUIAHMPOBAHUIO, TEXHUYECKOMY HOPMUPOBAHIIO M OPTaHU3ali TPYy/a B LeXe. O3- | npakTuka
CTABJICHHA 0G30POB, OT- HaKOMJICHHE C PabOTOHN IIaHOBO-3KOHOMHYECKOH IPYIIIBI, C METOAAMH y4eTa BBHIIOJIHEHHS IJIaHa OT/ICJIbHBI-
MU TPOM3BOJCTBEHHBIMH y4YacTKaMU U arperataMu. MepompHsTHS IO MOBBIIIEHUIO MPOU3BOAUTEIEHOCTH
YEeTOB M HAYyYHBIX IyO-
- TpyAa. TeXHUKO-3KOHOMHYECKHE TTOKa3aTeIH
Bnagers y4Jactue B cocraBiicHUH | CocTaBlieHHE, HAMMCaHHE 1 0()OPMIICHHE OTYETa 10 IIPOU3BOJICTBEHHON — IPEAJAUIIIOMHON IPAKTHK:

OTYCTOB IIO0 BBIITOJJHCH-
HOMY 3aJaHUIO

Copep:xaHne 0TYETA ONPEAETAETCS HHANBUIYATBHBIM 3aJaHHEM, BBIJAHHBIM PYKOBOJUTEIEM MPAKTUKH:
XapakTepruCTHKa BBIMTyCKaeMOW MPOAYKINK (HOMEHKIATypa, CepUHHOCTh, COPTAMEHT BBIITyCKaeMOM MpPOAYK-
UM, MapKu cTann). TexHuueckre ycaoBHUs M CTaHJapThl Ha BBITYCKaeMyI0 POAyKIuio. CBsI3b C APYTUMHU Ie-
xamu. Cxema ynpaBieHHs LeXOM. TeXHHKO-3KOHOMHUYECKHE IMMOKa3aTenu lexa. [lyTu yiydnieHus TeXHHUKO-
9KOHOMHYECKHX NMokazatesel. [lepcrekTuBel pa3BuThs nexa. IIpuBecTH miaH nexa, cXeMy TEXHOJIOTHYECKOTO
IIPOLIECCA, OCHOBHBIE OTIEIIEHUS [1€Xa, CXEMY TPY30II0TOKOB

ITK-10 - criocoOHOCThIO OCYIIECTRIIATH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MTPOIIECCH B METAJUTYPIHH U MaTepHaoo0paboTKe

3HaTL

OCHOBHBIE 3aKOHOMEPHO-
cTu (u3nIecKux, Gpuzu-
KO-XUMHUYECKUX H TEIIO-
BBIX TIPOLIECCOB;

1 l'openue yrnepona y ¢ypMm U cocTaB rasa 1o JmHe $ypMeHHOro ouara. M3MeneHue cocraBa rasa 1o Bbl-
COTE TIECYM.
2. IIpoTHBOTOK MaTepHaioB U Ia30B B JOMEHHOM neun. [IpuunHbI oycKaHus MaTepUaioB B JOMEHHOM redn

3. pr[MOG 1 KOCBCHHOC BOCCTAHOBJICHHEC OKCHIOOB. Ocob6ennoctu. Iloka3arenu. CpaBHeHI/Ie IpAMOTO 1

OcHOBBI MeTaLTYp-
TMYECKOr0 IIPOU3-
BOJICTBA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
0COOEHHOCTH KOHCTPYK- | KOCBEHHOTO BOCCTAHOBJICHHS.
Uy arperaroB, CpeACTBa 4, BoccranoBneHue kpeMHUs, Mapraiia, BaHaJus U TUTaHA B JOMEHHOH IIE€YH.
KOHTPOJIAA U YIIPABJICHUA 5. OO6pa3oBaHue YyTryHa B JOMEHHOH MEYH.
6. [InakooOpa3zoBaHue B JOMEHHOU MEUH.
7. IIepBUYHBIA, TPOMEKYTOUHBIM, KOHEUHBIN NUTaK. COCTaB KOHEYHOT'O IIJIAKA.
8. W3 kakuX OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJIETNIaBMIIBHBIHN 1ITaK
9. KoHcTpykius 1oMeHHOH ey 1 aBTOMaTH3alus JOMEHHOT 0 Tpoliecca
10. KOHCTpYKIHs CTAICIUIABHIIBHBIX arPEraToB W MPUHIIUIILI HX pabOTHI.
YMetb OCYILIECTBIIATH TEXHOJIO- 1 JyTbeBOM peXUM B JOMEHHOH 1E4H;
TMYECKUE TPOLIECCHI B 2. Pexxumbl mofjaun AyThs B KUCIIOPOIHOM KOHBEPTEDE;
METaILTYpPI Uy, 3. Onexrpudeckuii pexxum padotsr JCIL.
BBIOMPATH YIIPABJISOIIHE
BO3/CHCTBUS,
KOPPEKTHPOBATh TEXHO-
JIOTHYECKHE TAPaMETPhI
Bragers HaBBIKaMH{ pacyeTa Ia- Onpenennuts pacxof TEXHUYECKH YACTOr0 KHCIOPOa Ha IPOAYBKY METAIOINXTEI, cocTosmen u3 100 T toma
pametpoB TexHonmornde- | ¥ 300 T KUIKOTO YyTryHa, HMEIONIEr0 XUMHUYECKHI COCTaB OMM3KUH K CPEIHUM 3HAYCHHUSM COCTAaBa UyTyHOB
CKOT'0 IIPOLIECCa; ITAO «MMK», npu BeIIIaBKe B KOHBEpTepe aBTOKy30BHON cranu tumna 0810. Bce HemocTaromue naHHbIE
nuH(OpMAaIMen 0 COBpe- | IPUHATH CAMOCTOATEIIEHO
MEHHBIX METaJITyprude-
CKHUX TEXHOJIOTHSIX U
croco6ax KOppeKTUpOB-
KH TEXHOJIOTUYECKHUX
apamMeTpoB
3Hath MIPUHIUIIEL  TTPOeKTHpO- | Ilepedens Bompocos

BaHUS M (QPYHKIHOHHPO-
BaHUsI THIIOBBIX CHCTEM
AaBTOMAaTH3AIINU u
yIpaBiICHUS;

crocoObl  oleHKH (-
(exTuBHOCTH (HYHKITHO-

—  OCHOBBI aBTOMAaTHYECKOT'O YIIPABJICHUS, PYHKIIMOHUPOBAHUS U IIPOCKTUPOBAHMS CUCTEM aBTOMATHUKH.
— Mertojbl pacué€ra CUCTEM aBTOMATU3AIINH.

—  @OYHKIUHU CUCTEM aBTOMATU3AIUU

— IIpumensiembie cpeacTBa U3MEPEHUS U KOHTPOJIA

— HHuTtemnexkTyalibHble CUCTEMBI IJI YIIPABICHUS

— TenneHIMU U AMHAMUKA Pa3BUTUSI CUCTEM aBTOMATHUKHU

OCHOBEI aBTOMaTH-
3alMH TEXHOJIOTNYe-
CKHUX MPOIIECCOB
OM/]




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

HUPOBAaHUSI CUCTEM aB-
TOMAaTH3allMd  TEXHOJO-
TMYECKUMHU TIPOIECCaMH
MOy4YeHUs] 1 00pabOTKH
METaJlIOB,;

METOJIBl pacyera CUCTEM
aBTOMAaTH3AIHH "
yTIpaBIICHUS;

CTPYKTYpy ¥ (yHKIUH
THUIIOBBIX CPE/ICTB aBTO-
MaTH3allid,  TEeXHHUYe-
CKHE CpeicTBa H3Mepe-
HUS ¥ KOHTPOJIS;
TEXHHYECKHE  BO3MOXK-
HOCTH COBpPEMEHHBIX
MHTEJUIEKTYAIbHBIX CHC-
TEM  aBTOMAaTHUYECKOIi
ONITUMH3AIIUK  yIIpaBIie-
HUSl TEXHOJOTHYECKHMH
nmapaMeTpamMd  IpOU3-
BOJICTBEHHBIX  TIPOIEC-
COB

VYmeTh

HCIIOJIL30BATh coBpe-
MEHHbBIC HH()OPMAIIMOH-
HBIC TCXHOJIOTUNU JJIA
COBepHIeHCTBOBaHI/ISI

MPOLIECCOB  YIIPaBJICHUS
00BbEKTaMH; CO31aBaTh U
aHAJIM3MPOBATh MaTeMa-
TUYECKUE MOJEIU TIPO-
IIECCOB U  OOBEKTOB
YIIPaBJIEHU; IPOBOJUTH

Jlabopamopnvie 3anamusn:
N3yueHust CTpyKTypbl CUCTEMBI aBTOMAaTU3UPOBAHHOTO YIIPABJIEHUS IIPOKATHBIM CTAHOM.
Co3znanvie Ha OCHOBE TEXHOJIOTHY TIPOEKTa CUCTEMBI aBTOMAaTU3NPOBAHHOTO YIIPABICHUS
MaremaTHyeckoe obecrieyeHre CUCTEM aBTOMAaTH3aLUuH




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
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Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
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CHHTE3 M aHAJIN3 CUCTEM
aBTOMAaTH3al[MM  TEXHO-
JIOTMYECKUX TIPOLIECCOB
U TPOU3BOJICTB; (opmy-
JIUPOBATh LI U TPeOo-
BaHUS, TMPEIbIBIICMBIC
K aBTOMATH3HPOBAHHBIM
CUCTEMaM  YIPAaBICHUSA
TEXHOJIOTUYECKUMHU
mporeccaMy  MOTYYICHUS
1 00pabOTKU METaJLIOB;
YMETh AHAJIM3UPOBATH
paboTy cmcrteM aBTOMa-
TU3AIMH U YIIPABICHUS

Bnanets

paboThI C TEXHUYECKUMHU
CpeACTBaMH aBTOMATH-
3aIM; YIpaBJICHUS TeX-
HOJIOTUYECKHMH  TIPO-
HeccaMu TMOJYYEHUS |
00pabOTKH  METaJUIOB,
OIIEHKH 3(PPEKTUBHOCTH
(YHKITHOHUPOBAHUS
CHCTEM aBTOMAaTH3AINU

3aoanus Ha peutenue 3a0ay u3 nPOPeccUOHAIbHOU 001acCH U, KOMRIEKCHbIE 3A0AHUA:

CHpOGKTI/IpOBaTL CUCTCMY aBTOMATU3AlIUHN MTPOKATHOI'O CTaAHA (HO BapI/IaHTaM)

3HaTh

OCHOBHBIE ONpEACICHU
U TIOHATHS TEXHOJIOTH-
YECKOro IIpoIecca cop-
TOBOH IPOKATKWY;
OCHOBHBIE METOJBI pac-
4eTa W KOPpPEKLIHH pe-
KUMOB nedopMaru
MeTajula B Kauopax;
MOHATHE HENPEPHIBHON

PO

o

IlepeyeHb BONPOCOB A5 MOATOTOBKH K IK3aMeHY:

O0u1e noJaoKeHus! KaTMOPOBKM BaJIKOB. JJIEMEHTHI Kaauopa.

3aaun KaTMOPOBKY M KiaccHUKAIHS KaTHOPOB 1o (hopMe, Ha3HAYCHHUIO U BUY pa3beMa BaIKOB.
HepaBHoMmepHOCTE nedopmaniu MeTasuia B kanuopax. OcobenHocTu aedopmanuy.

Cucrema BBITSOKHBIX KaJTUOPOB, MX XapaKTEPUCTUKA (SIIUYHBIE, AN-TJIajKasg 004YKa, KBaApaT-oBall,
pOMO-KBaapar).

CucrteMa BBITSOKHBIX KaJHOpOB, MX XapaKTEpPUCTHKa (OBaji-peOpOBOW OBaJl, OBal-Kpyr, KBaIpart-
[IECTUYTOJIEHUK).

OO01asg ¥ 4acTHBIE BBITSHKKH.

TexHonorun npowus-
BOJICTBA COPTOBOI'0
npokara




CmpykmypH CmpyxkmypHbiti
blil 27eMeHm IInanupyemvie aniemMenm
Oyenounvie cpeocmea .
KOMNnemeHyu | pe3yibmantvl 00y4eHus. obpazosamenvHoll
u npozpammol
TPYNIBI KJIETEH; mocie- 7. BhITshKHAsE CTOCOOHOCTH KATHOPOB Ha Pa3MMYHBIX CTAHAX MO BCEM IPYIIAaM KICTCH.
AOBATCIBHOCTE M OC- 8. Tlopsmok pacyera BBHITSHKHBIX CHCTEM KaTHOPOB.
HOBHBIC TIPABUIIA TMTPOCK- 9. KanubpoBka yrioBoii crani. Bubl KaTuOpOBKH.
THPOBAHIS  TEXHOJIOTHH 10. KanubpoBka ABYTaBPOBBIX OAJIOK.
TIPOKATKH, 11. CoprameHT COPTOBOrO IpOKaTa.
OmpeeNeH s IPOLECCOB .
pea pon 12. Tpoxarusiii cran. Knaccuukanus poKaTHBIX CTAHOB.
MOATOTOBKU K TPOKATKE
13. KpynHocopTHbIE CTaHBI.
n OTACIOYHBIX OIepa-
—_— 14. CpennecopTHbie CTAHBI.
15. MenkocopTHO-IIPOBOIOYHBIE CTAHBI.
16. TenneHunu pa3BUTHS KPYITHO U MEIKOCOPTHOTO TIPOU3BOJICTRA.
17. Merouka mpoeKTUPOBAHHUSI HOBOT'O COPTOMPOKATHOTO CTaHa.
18. Meroauka npoBeieHUsI PEKOHCTPYKIIMH COPTOIPOKATHOTO CTAHA C H3MCHCHHUEM COPTAMEHTA.
YMetb [IPUMEHATD 3HAHUA Bomnpocsl AJis1 caMmonpoBepKu:

MpeIMeTHOW  o0yacTu
COPTOBOM IIPOKAaTKH B
npodeccuoHaIbHON
NESITeIbHOCTH; HCIOJb-
30BaTh MX Ha MEXIHC-
LUITUHAPHOM YPOBHE;
MPOTHO3UPOBATh  BIIMS-
HUE TPUMEHSEMBIX OC-
HOBHBIX MW BCIIOMOTa-
TEJIHBIX arperaToB Ha
pe3yIbTaTUBHOCTh TEX-
HOJIOTHH TIPOKATKH COP-
TOBBIX IpodueH
pa3pabaTeiBaTh  TEXHO-
JIOTHYECKYI0  IETMOYKY
MPOM3BOJICTBA COPTOBBIX
npodpuneil mpocTtod U
(hnanneBoit Gopmsr;

[IpennoxuTh MEPONpPUATHS PEKOHCTPYKLIUU COPTONPOKATHOTO IieXa METAJUTyprH4ecKOro IMpenrpu-
ATHSL.

CrutaHupoBaTh NPOBEACHUE TEXHUYECKOM M TEXHOJOTMYECKOHW MOJEPHU3ALMH TEXHOJIOTHYECKOrO
ydacTKa Mo MPOU3BOACTBY KaTaHKH.




CmpykmypH CmpyxkmypHbiti
blll DNIeMenm Inanupyemoie oNleMenm
Oyenounvie cpedcmea .
KOMnemenyu | pe3yibmamsi 00yuenus 00pazoeamenvHoll
u npoSpammol
pa3pabatreiBaTh  TIpe-
JIO’)KEHUSI TI0 COBEPIICH-
CTBOBAHHUIO TEXHOJIOIH-
YECKUX TPOIIECCOB U
000pyTOBaHUS
Bnanetn MPAaKTUIECKUMH  HABBI- Bomnpocsl 115 caMoONPOBePKH:

KaMH  HCIIOJIb30BaHUS
METOZOB TPOEKTHUPOBA-
HUA TCXHOJOIMH IIpU
BBIMIOJIHEHUN  BBIMYCK-
HOM KBaNMH()UKAITMOHHOMH
paboThI;
MNPaKTUYCCKMMU  HABBI-
KaMH  HCIOJIb30-BaHUS
MCTOJIOB IUIAaHUPOBAHUA
PEKOHCTPYKLIUH pH
BBIMIOJIHEHUN  BBIMYCK-
HOM KBaTH()UKAITMOHHOH
paboThr;
CHEeLNAIN3UPOBAHHOM
TEPMUHOJIOTHEH B 00-
JJacTU COpPTOBOM  MpPO-
KaTKu, B TOM 4YHCJIC B
KaJMOpPOBKE  COPTOBBIX
npodueii;

crocobaMy  COBEpIIIeH-
CTBOBaHHSA TPodheccuo-
HAJIBHBIX 3HAHUHA U yMe-
HUW MYTEM HCIOJIb30Ba-
HUSl BO3MOYKHOCTEH HH-
(hopManMoOHHON cpeibl

3. Pa3paborath Mocie10BaTeNBHOCTD PaboT MPU MOJEPHHU3AINH [IeXa 110 TIPOU3BO/ICTBY KATAHKH,
4. Pa3paboraTh KOMIUICKC TEXHOJIOTHYECKAX MEPOIPHUSTHI [Tl PEKOHCTPYKIIUH COPTONPOKATHOTO 1eXa




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
3Harth TEXHOJIOTHMYECKUE Olle- Ilepeuens meopemuueckux 60npoCco6 K IK3AMeEHY:

paumu, mocjenoBaTelb-
HOCTb WX OCYIIECTBIIC-
HUSL ¥ 3HAYCHUS KO-
YEeBBIX  KOHTPOJBHBIX
mapaMeTpoB TIpH IPo-
W3BOJICTBE  Pa3IMYHBIX
BUJIOB JIMCTOBOTO MPO-
KaTa, a TaK)Ke TPHYHHBI
00pa3oBaHUA U METOIBI
MpeqoTBpallleHusT  Jie-
(eKTOB POIYKIINU

RBROoOoNoaR~WDE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

0.
1.

Hcxonnbie 3aroTOBKY 11 TPOU3BOICTBA KPYMHOTaOapUTHBIX JINCTOB.

Harpes meTamna u TemneparypHsiii nHTepBai oopadbotku Ha TJIC.

Ocobennoctu mpouecca mpokaTku Ha TJIC.

Tpaauuronueie cxeMbl npokaTku Ha TJIC u ux cpaBHEHUE.

HoBrle cxeMbl 1 criocoObI TPOKATKH TOJICTHIX JIUCTOB.

[Iytu obecniedenus 3agaHHbIX cBoiicTB MeTayuta Ha TJIC.

Tepmuueckas 00pabOTKa TOJCTHIX JIMCTOB.

Kontponupyemas npoxatka Ha TJIC.

[Ipumenenue peryaupyemMoro oxXJIaXIeHus 151 00eCIIedeHus CBOICTB TOJICTHIX JHCTOB.

IIpoueccsl TepMOMEXaHUYECKOW NPOKATKU TOJICTHIX JTUCTOB.

Cenekuus MIaBoOK C y4ETOM XHMCOCTaBa CTAIM Kak crocol obecneueHus TpeOyeMbIX CBOMCTB TOJCTBIX
JIUCTOB.

Harpes MeTanna u TemnepaTypHblii uHTEpBan oopadotku Ha LIICITL.

Ocob6enHocTH YepHOBOH U urcToBOi npokatky Ha IICITI.

[Ipobnema dpopmupoBanus mupHuHb packata B yepHoBoi rpynme [ICITI u myTu ee pemeHus.
Crioco6s! nepegaun packara ot uepHoBoil rpynms! LLICITI k uncToBO, UX CpaBHEHUE.

®DaxTopsl, ONMpeIeNAIOINe CBOMCTBA MeTasuia npu npokaTtke Ha LICITI.

Bri6op Temniepatypsl koHia unctoBoii npokatku Ha LLICI'TI u ee oGecneuenme.

Bri6op Temnepatypsl cmotku npu mpokatke Ha LLICI'TI u ee oGecrieuenue.

KonTponupyemas npokaTka 1 0COOCHHOCTH ee peanu3anuu Ha [LICITI.

Hcxonnsie 3arotoBku 11 npokatku Ha [LICITIL

Hcxonnas 3arotoBka (IIOAKAT) U €€ BIMSHUE HA KAYECTBO XOJIOAHOKATAHOW JINCTOBON CTaIH.
[ToaroroBka mMeTasuia K XOJIOAHOMN MPOKATKeE.

XonoaHas MpoKaTka.

IIpuMeHeHre TEXHOIOTHYECKUX CMAa30K U OXJIaXIAr0UIMX )KUJAKOCTEN MTPU XOJIOAHOM MpOKaTKe.
Pexpucraniu3alimoHHBI OTKUT KOHCTPYKIMOHHON XOJOJHOKATAaHOM JIMCTOBOM CTajiud B KOJMAKOBBIX
reyvax.

HenpepsIBHBIN peKpUCTAIUNIM3AUUOHHBIA OT)KAT KOHCTPYKLIMOHHON XOJIOJHOKATaHOH JINCTOBOM CTAJIN.
Oco0eHHOCTH PEKPUCTAIIM3ALMOHHOTO OTKHUIa KECTH.

TexHomoruu Mpoun3s-
BOACTBA JIUCTOBOI'O
IMpoKara




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
28. JIpeccupoBKa Mpu MPOM3BOJICTBE XOJIO[HOKATAHON JIMCTOBOM CTaIH.
YnMmeTs BBIOMpPATh TEXHOJIOTH- Ilpumepnule npakmuueckue 3a0anus:
YECKHME OIepaluy U Ha- | 6. Cxema MpoHu3BOICTBA M COCTaB 000PYIOBAHMS CIEIHATH3MPOBAHHBIX TOJICTOIUCTOBBIX cTaHoB (TJIC).
3Ha4aTh HO0CIEN0BA- | 7, COBPEMEHHOE COCTOSHHE U MEPCIICKTUBBI Pa3BUTHSI TEXHOJOTHH M 000OPYIOBaHHUS ISl IPOU3BOICTBA TOJ-
TCJIBHOCTH ux ocy- CTBIX JIUCTOB.
IECTBACHUA JUIA TPO- | 8 TexHONOIMYECKUI MPOLECC M COCTaB O0OPYNOBaHHs HIMPOKOMOJIOCHBIX CTAHOB TOpPAYEH MPOKATKH
W3BOJICTBA  JINCTOBOTO (LLICTTI).
[pokaTta  PasiiMiHbIX | 9 T]pou3B0ACTBO INMPOKOIOJIOCHOM TOPAYEKATAHOM CTAIM HAa CTaHAX
BU0B. OOOCHOBBIBATE | {() Crexkens
allMOHAJIbHbIE  Mapa- . . .
part Pa-i 17, [Tpon3BOACTBO INPOKONIOIOCHON TOpAYEKaTaHON CTaIM HA TOHKOCSI0OBBIX JIUTEHHO-IIPOKATHBIX arpera-
METpBI UCXOJHBIX 3aro- Tax
TOBOK U PEXKHUMBI OCY- )
12. CoBpeMeHHO€E COCTOSHUE ¥ TEPCIIEKTHBBI PA3BUTUS TEXHOJIOTUH U 000PYIOBaHUs [Jisl TIPOU3BOJCTBA TO-
LIECTBICHUSI TEXHOJIO-
. pslUeKaTaHbIX MOJIOC.
THYECKHX  OIEpaIHid. .
BriGupaTs 13. Tunbl 1 OCHOBHBIE OCOOCHHOCTH CTAHOB XOJIOJHOM MPOKATKH.
KOPPEKTHPYIOIIHE . IIpumepnvie npakmuueckue 3a0anus 013 IK3AMEHA
NeHCTBHS st | & BriOpats pazmepsr cisba s npokatku Ha HICTTL
IIPeIOTBPALLICHHS 2. BoiOpath pasMepbl IPOMEKYTOYHOr0 packara rpu npokarke Ha IICTTL.
1eeKTOB POLYKIIHH 3. OnpenenuTh TeMIEPAaTypHLIA KIMH NPH IMEpeiaye MpAMOro packara 10 OTKPHITOMY MPOMEXYTOUHOMY
ponsranry HICITI.
4. O60CHOBATh 3HAYEHHSI TEMIIEPATYp KOHIIA IPOKATKUA U CMOTKHU ISl oOecriedeHust TpeOyeMbIX CBOMCTB Me-
taa npu npokatke Ha IICTTIL
5.BbIOpath pa3Mepsl MOKATA JUIs IPOU3BOJICTBA KOHCTPYKIIMOHHOM XOJIOJHOKATAHOM JINCTOBOM CTAJIN
Bnanets METOJAaMH pacyeTa oc- 3adanusn Ha peuienue 3a0ay u3 npogheccuonHaIbHou odaacmu:

HOBHBIX rmapamMeTpoB
TEXHOJIOTHYECKUX TIPO-
IIECCOB JIn-
CTOTIPOKATHOTO TIPOM3-
BOJCTBa

1. Pa3paGotaTh pesxuM 4epHOBOM MPOKATKH B TOPU3OHTAIBHBIX Baikax [IICTTI

2. PazpaboTath pexum o00KaTuii mpu 4uctoBoii npokarke Ha [IICTTI

3. Pa3paborarh pexxuM HaTsKeHHi B urcToBoi rpyme IIICITL

4. BeiOpath BapHaHT U ITapaMeTPhl CKOPOCTHOTO pexrMa YiucTOBOM npokartku Ha [IICTTI.
5. Pazpaborarh pexum 00KaTHil IPU XOJIOJHON MPOKATKE HA HEMIPEPHIBHOM CTaHE.

6. Pa3paboTaTh pexXuM HATSHKEHHUHN NP XOJIOHOM MPOKATKE HA HEMPEPHIBHOM CTaHE.

7. Pa3paboTaTh CKOPOCTHOM PEIKHUM XOJIOJHON NPOKATKH HA HENPEPHIBHOM CTAHE




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie o o 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Henourbie cpeocmea 006pazoeamenbHol
u npocpammbl
3HaTh OCHOBHBIE  nonoxeHus | Ilepeuens meopemuueckux 60npocos K 3auemy:
TEOPUH TEPMHUYECKOW W | Buabl Tepmuueckoil 00paOOTKH: OTXKHT, HOpMalM3alus, 3aKaika, OTIycK. Ha3HaueHue, TeXHOIOTHYECKHE
TEPMO-MEXaHMUYECKON U | CXEMBI U PEKUMBI TepMUIECKo 00paboTku. Pa3oBble NpeBpaIleHus]; KOHEYHAsl CTPYKTYpa U CBOMCTBA Mare-
XHMUKO-TEPMHUECKONH | pHaJIOB.
00paboTKH MeTaioB M | Buasl XuMuKo-TepMHYECKOH 00pabOTKH CTANH.
CIJIABOB
YMeTb BbIOMpATh PeKUMBI Tep- | [Ipakmuueckue 3a0anusn:
MUYEeCKOl  00paboTKu | Buibpams cnocob mepmuueckoil 06pabomxu 0Jist 00HO20 U3 CAeOVIOUUX GUO08 NPOOYKYUU:
AT TIPOKAaTHOM Mpoayk- | 1. Tepmuueckast 00pabOTKa CIUTKOB U3 BEICOKOJIETUPOBAHHBIX CTAJICH.
MK Pa3IM4YHOrO HasHa- | 2, Tepmuyeckas 00paboTKa CIMTKOB W3 I[BETHBIX CIUIABOB — AIFOMHHHUEBBIX, MEIHBIX, THTAHOBBIX, Mar-
YEeHUs HUCBBIX.
3. Tepmuueckast 00pabOTKa HHCTPYMEHTAJIBHBIX CTAICH.
4, Tepmuyeckas 00paboTKa IPYTKOB U pod el 00IIero Ha3HAYSHHS.
S. Tepmuueckast 00padOTKa MPYTKOB U MPpOoduIiIel 13 HEPKABEIOIIUX 1 KAPOCTOWKUX CTAJICH.
6. Tepmuueckast 00paboTKa NPYTKOB U Mpoduiel U3 IBETHHIX CIIABOB. Tepmudeckas obpa-
7. Tepmuueckast 00pabOTKa MEKTPOTEXHHUECKON CTaIH. 6OTKa B [IPOKATHOM
8. Tepmuueckast 06padoTka TpyO AJist J0ObIYM HEDTH U rasa. NPOM3BOCTBE
9. Tepmuyeckas 00paboTKa TpyO A TETUIOIHEPTETHKH.
10. Tepmuueckas 00paboTKa CBapHBIX TPYO JJIST MATUCTPAIBHBIX T'a30- H HE(hTEIPOBOIOB.
11.  Texuonorust TepMUIECKOI 00paOOTKH TPOBOIOKH.
12.  TexHomorusi TepMHUUYECKON 0OpaOOTKH IMPYXKHMHHOM, KaplaHHOW, WUTOJBHOW, HHCTPYMEHTAIBHON, MOJI-
HIMITHUKOBOM MPOBOJIOKH.
13.  TexHoJyorus TepMUIECKOI 00paOOTKH IPOBOJIOKH M3 KOPPO3MOHHOCTONKOM CTau
Bnanets HaBBIKAMH HA3HAYEHUS | 3a0aHus Ha peuieHue 3a0ay u3 npoheccuonanbHoll 001acmu, KOMNIEKCHbIE 3A0aHUA:

pEXUMOB HarpeBa, BbI-
JEPKKU U OXJaKJIEHUs
U TEPMUYECKOU W
TEPMO-MEXaHUUECKOMN
00paboTku

HasHauuTh pekuM AJis OJTHOTO U3 CIICAYIOIINX BHIOB MPOIYKIIMH TEPMHUYCCKOWO OpabOTKH:
- PEKPUCTAILTU3AIMOHHOTO OT)KUTa,

- 1 Gy3HOHHOTO OTHKUTA;

- OT)KUTIa JUISL CHATHS HAIIPSDKESHUH;

- TIOJTHOTO OT)KHTa,

- HETIOJTHOTO OTXKUTA;

- HOpMaJIM3all}H;

- TIOJTHOM 3aKaJIKH;




CmpykmypH CmpyxkmypHbiti
blll DNIeMenm Inanupyemoie oNleMenm
Oyenounvie cpedcmea .
KOMnemenyu | pe3yibmamsi 00yuenus 00pazoeamenvHoll
u npoSpammol

- HEIOJIHOM 3aKajKu;

- IaTCHTHPOBAHUS;

- HU3KOTO OTITyCKa;

- CPEITHETO OTITYCKa;

- BBICOKOT'O OTITyCKa U T.II.
3HaTh MPUHIIAIIBI  OCHOBHBIX Ilepeuens meopemuueckux 60nPOCO8 K IK3IAMEHY:

TEXHOJIOTHYECKHX TIPO-
LIECCOB TIYOOKOM mepe-
paboTKU METAILJIOB;
YCTpOiicTBa U 000pyIO-
BaHME /ISl OCYIIECTBIIE-
HHUS TEXHOJIOI'MYCCKUX
MPOIECCOB  TIYOOKOM
nepepaboTKH METaJlIOB;
OCHOBHBIC CXC€MbI, OIIC-
pauuu, peKUMBbl TEXHO-
JIOTWYECKUX IPOIIECCOB
rIyookoil mepepaboTKu
METAaJIOB

RBOOoNoOR~WDE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

CopTaMeHT OpOoAYKIHIH, IOTYYCHHOU BOIOYECHUEM.
CopTaMeHT NPOTyKIUH, TOTYYEHHON MPECCOBAHUEM.
CopTaMeHT OpOAYKIHH, TOTYyYCHHON JTUCTOBOM IITAMIIOBKOM.
CopTaMeHT MPOTyKINH, TOTYYSHHONH 00bEMHOM IITAMITOBKOM.
Cy1HocTb IIpoliecca IPeccoBaHusl U €10 Pa3sHOBUIHOCTH.
TexHonorus npouecca NpeccoBaHMUs.

Cy1HocTb Ipolecca BOJI04YEHHs.

VYnpapneHre KaueCTBOM MPOAYKLNH, mosrydaeMoit OM/I.
TexHoorus npoiecca BOJIOYCHUS.

BonounnsHoe 000py1oBaHKE.

IlepcnieKTHBBI pa3BUTHUS MPOLIECCA BOJIOYCHUS.

O011ast XapaKTEPUCTHKA Ky3HEUHO-IIITAMIIOBOYHOT'O TIPOU3BOJICTBA.

OCHOBHBIE Ky3HEUHbIE ONEPALIUU.

O01mas XxapakTeprUCTHKa BOJIOYMIEHOTO IPOU3BO/ICTBA.
[TepcniekTUBBI pa3BUTHS MIPOLIECCa TPECCOBAHMUS.
Crienmanu3upoBaHHbIE MPOIECCHI 00BEMHON I TAMITOBKH.
Cy1mrHocTh mporecca 00beMHON IIITAMIIOBKH.

CyurHocTh npoiiecca JUCTOBOM ITaMIIOBKHU.
PaznenurenpHbIC OTIEpany JTUCTOBOM IIITAMIIOBKH.
Bubl ucnipiTaHU METAIONPOAYKIIHUH.

['mOka nrcToBOro MaTepuaa MpH JUCTOBOW IITAMITOBKE.
BeITsKKa IIpU JIMCTOBOM IITAMITOBKE.
JlucTomraMnoBo4HbIE IPECCHI.

Oco0bI€ BUIBI JIMCTOBOI IIITAMIIOBKH.

TexHonoruu riy6o-
KOH nepepaboTKu
METaJIJIOB




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
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25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Knaccudukanms NOKpbITHIA METAIIONPOLYKIIHH.

TexHOI0rnyu HaHECEHUs 3aIUTHBIX TOKPBITUH.

TexHOIIOTHS IPON3BOICTBA COPTOBBIX THYTHIX MTPOQHIEH.

CopTaMeHT THYTBIX POQHICH.

OcHoBHOE 000pYIOBaHHE /IS IPOU3BOJICTBA COPTOBBIX THYTHIX TIPOQIIEH.
OcHoBHBIE JIeEKTH METAJUIOTIPOTYKIIUH.

OcHOBHOE 000pYI0BaHUE /ISl IIPOU3BO/ICTBA IMCTOBBIX THYTHIX MIPOdHIIe.
TexHOIOTHS IPON3BOICTBA JINCTOBBIX THYTHIX MPO]HIIEH.

[TepcniekTHBEI pa3BUTHS Mpoliecca GOPMOBKH.

[Ipon3BoACTBO THYTHIX MPOGUIEH C TOKPHITHIMHU.

TexHOoJIOTHS TPOU3BOJICTBA CBAPHBIX TPYO.

CoprameHT Tpy0.

CymrHocTh nporiecca KOBKH.

I'opstyast 0ObeMHas! ITaMIIOBKA.

Kunkas mrammoBka.

XosonHasa oObeMHAasl IITAMIIOBKA.

VYmeTh

BBIOMpAaTh  palloHallb-
HBIE CHOCOOBI TIPOMU3-
BOJICTBA METATHUYECKHX
M3JIeNU TIyOOKOW Tie-
pepaboTkw;
paccUuTHIBaTH MaTEepH-
anbHbIe OaJaHChl TEXHO-
JIOTHYECKHX TIPOLIECCOB
UX MPOU3BO/ICTBA,
OCYIIECTBIATh W KOp-
PEKTHPOBaTh  TEXHOIO-
THYECKHE MPOLIECCHI
riyOOKOH mepepaboTKu
METAJIOB

Ilpumepnuie npaxmuueckue 3a0anus 01 IK3AMeHA

7. OmnpenesneHne yCUITHsI BOJIOYCHHS.

8. Ompenenenue ycunust ipu CBOOOIHOMN KOBKE.

9. Ompenenenne ycuiust Ipu MPECCOBAHUM.
10.Onpenenenune conpoTUBIEHHs MeTALIA AeOPMAIIUH.
11.Onpenenenne ycuus npu 00bEMHOM [ITAMITOBKE.
12. Onpenenenue ycunust IpoGUIMpOBAHHS.
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KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

Bnanets

TEXHOJIOTHEH T1yOoKon
nepepaboTKU METaJIOB;
BOIIPOCAMMU PETYIUPO-
BaHUS TEXHOJOTUYECKHUX
PEXHUMOB,;

YMEHUEM yNPaBIATH
TEXHOJIOTHYECKUMU
mporeccamu Jis odec-
[IEYEHUS OTyYEHUSA
MNPOAYKLHH C 33]IaHHBI-
MU CBONCTBAMU

3adanusa na peuwienue 3a0a4 u3 nPogeccuonanIbHoIl oodaacmu:
1. Pacuer npou3BOAUTEIBHOCTH 000Dy IOBAHHUSL.
2. Pacuer pacxoja Merajuia Jist onpeeieHHoro mpomecca OM/JI.

3HaTh

OCHOBHBIE THIIBI TEXHH-
YECKUX CPEACTB ISl W3-
MEpeHHs ¥ KOHTPOIS
OCHOBHBIX TIapaMeTpPOB
TEXHOJIOTHYECKUX TIPO-
[IECCOB TIOJNYYECHHUS Me-
TaJUIOU3AEIINI

ITocemienye nEKIUNA U IKCKYPCUH J1JIs1 IPAKTUKAHTOB.
Co6op matepuana. HaGmonenuns

VYmeTh

HpI/IMeHHTB HAaBBIKU HC-
I10JIb30BaAHUS TEXHHUYC-
CKHX CPEICTB JUIsl U3Me-
pEHUs U KOHTPOJs OcC-
HOBHBIX rnmapaMeTpoB
TEXHOJIOTUYECKUX MPO-
LIECCOB IIOJyYECHUS Me-
TAJUIOU3IE TN

CocrasiieHue, HalMcaHue U 0QOPMIICHHE OTUYETA 110 MPAKTUKE:
1o 3aBosy B 11E5IOM:

BI/I,Z[ BBIHyCKaeMOﬁ 3aBOAOM IMPOAYKINHN, HCTOYHUKH MNOJIYYaCMOro HCXOAHOI'O MaTepHrajia, TOIJINBA, JICKTPO-
OHEpPTIHUu, BOI[OCH&G)KGHI/IH. TexHomorngeckas CBsI3b OCHOBHBIX IMPOU3BOJICTBCHHBIX LEXOB. BHyTpI/I3aBOILCKOI71
TPAHCIIOPT. Opl"aHI/ISaI_IHSI YIIpaBJICHUA 3aBOAOM. HepCHeKTI/IBLI pa3BUTHA 3aBOJa U €ro 3HAYCHUC UIA HApOd-
HOI'0O XO3siiCTBa U U JAHHOT'O MTPOMBIIIJICHHOT'O paﬁOHa

Bnanets

CIIOCOOHOCTBIO  TIpHIMeE-
HSTb HaBBIKU HCIOJIB30-
BaHUS TEXHUYECKUX
CPEe/CTB JJIsl M3MEPEHHUsI
U KOHTPOJII OCHOBHBIX
MapaMeTpoB TEXHOJIOTH-

BrinonHeHue 3aanuii 1 paboT Ha KOHKPETHOM paboyeM MecTe.

BrlnonHeHNEe HHAVBUYATBHBIX 331aHUHN TI0 IPAKTHKE:

Ilo uzyyaemomy nexy:

XapakTeprucTHKa BBITYCKAeMOW MPOAYKINH (HOMEHKIATypa, CEpUHHOCTh, COPTAMEHT BBIITyCKaeMOH MPOAYK-
UM, MapKu cTann). TexHuueckrne ycIoBHUs M CTaHJapThl Ha BBITYCKaeMy0 IpOAyKIuio. CBsI3b C APYTUMHU Iie-
xamu. Cxema ynpaBieHHs 11eXoM. TeXHHKO-DKOHOMHMYECKHE MOKa3aTenu nexa. I[lyTu ynydiieHus TEeXHUKO-

IIpon3BoacTBEHHAS —
IIPEeIIUIUIOMHAs
MpaKTHKa




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
YEeCKHX IPOIECCOB IO- | SKOHOMHUUECKUX MoKa3zarenei. [lepcriekTuBsl pa3BuTus nexa. [IpuBecty miaH mexa, cXeMy TEXHOJIOTUIECKOro
Jy4eHUs] METaJUIOM3ie- | Ipolecca, OCHOBHBIE OTJIEJICHUS 11€Xa, CXEMY TPY30II0TOKOB
B10505¢
[TK-11 - rOTOBHOCTBHIO BBISIBJISITH OOBEKTHI /ISl YIYUYIICHHUS B TEXHUKE M TEXHOJIOTHHI
3HaTh KoHTpobHbBIE BOIPOCH AJ1sI TPOBEAEHHSI TEKYIIETO KOHTPOJISE M HTOTOBOH
3¢ (heKTUBHBIE BApUAHTHI aTTectanuu B popme sK3aMeHa
ycTpaHeHus: HemocTaT- | KakoBa CyIIHOCTh CTATUYECKUX MOJENEH B METAIUTYprun?
KOB KOHCTPYKIMH Me- | KakoBbl 0COOCHHOCTH JUHAMHYECKOTO MOACIHPOBAHUS B METAILTypPTrUu?
TaJUTypruueckoro arpe- | B uem ocoOeHHOCTL MoJIelel ¢ pacpeieCHHBIMY MapaMeTpamMu?
rara W COBepUICHCTBO- | [louemy mapameTpsl MOZIEIN MOTYT OBITh pacipeneeHHbBIMU?
BaHUs TEXHOJIOTHYECKO- | KakoBa 0cOO€HHOCTh MMHUTAIIMOHHBIX MOJIEIICH?
ro Iporecca B yem cymHOCTh pa3nuyHbIX YUCIEHHBIX METOJIOB?
YeM OTIIMYAIOTCS pa3NUYHbIe METOIbI ONTUMH3ALIUH?
Ymets Tematuka 1a00paToOpHBIX PadOT IO MATEMATHIECKOMY MOJICJINPOBAHHIO
BBISIBIISITH 3 peKkTuBHBIE
METAJTypTUYECKUX MPOIECCOB
BapHaHTBl  YCTpPaHEHUs .
Maremarndyeckoe MOZETMPOBaHHE Mpoliecca NIAK00Opa3oBaHus B KOHBEpTepe ¢ KOMOMHUPOBAHHOM MPOTyB-
HEIOCTAaTKOB KOHCTPYK- | ., M
KOH KHCIIOPOZIOM CBEPXY M apIOHOM CHHU3Y. OJZleJIUpOBaHUe
UM METAJUTYPrHYECKOTO
ArperaTa H COBEpIICHCT MaremaTrueckoe MOICIMPOBAHHUE IPOLIECCA PACKUCIICHHS CTAIIH. MPOLIECCOB U 00BEK-
" | MaTemaTH4ecKkoe MOJIETMPOBAHKE MPOIlecca BaKyyMHOM 06paboTKU MeTasia
BOBaHMSI TEXHOJIOTHUYE- AP port Yy p TOB B MCTa/lTyprin
CKOTO IpOLECCa MartemaTrueckoe MOIEIMPOBAaHHUE IPOLIECCca MPOLYBKH METAJUIa B KUCIOPOJAHOM KOHBEPTEPE CBEPXY
P MatemMaTHyecKoe MOICIMPOBAHHE TpoLiecca OKUCIeHUs pocdopa B AYTOBOM CTaJICINIABUIIBHON TEUH.
Bnagets JlaboparopHas pabora:

HaBBIKAMU  BBISIBIICHUS
3G GEKTUBHBIX BapUaH-
TOB yCTpaHEHHS HeI0C-
TATKOB  KOHCTPYKIIMH
METaJUTyprUIecKOTO
arperatra ¥ COBEpPILEHCT-
BOBAaHMS TEXHOJIOTHUYE-
CKOT0 IIporecca

Maremarndeckoe MOJCIMPOBaHKE Mpolecca okuciaeHus: Gocdopa B ITyroBoi CTaNCIUIABWIILHON IEYH.
CMoJienpoBaTh 3aBUCUMOCTb OCTATOYHOTO CojiepKaHus pocdopa B MeTaiie mepe]] BHITYCKOM U3 arperara ot
conep:kanus pocdopa B TIoMe ¥ OCHOBHOCTH 11L1aka pu padote ¢ 30 % noMa B METAJUIMUECKOM IIUXTE.

HeoOxoaumbie y1st pacdeToB JaHHBIE BRIOUPAIOTCSI CAMOCTOSTEIHHO.
PexoMeniyemast nureparypa:
1. buree A.M., burees B.A. Merannyprus cranu. Teoprs U TEXHOJOTHUS MJIABKU CTald. — MarHUTOropek:
MITY, 2000. — 544 c.
2. Konecuukos 10.A., bynanos b.A., CtonsipoB A.M. Mertamnyprudeckie TEXHOJIIOTUH B BBICOKOTIPOW3BOIH-
TEJIbHOM KOHBEPTEPHOM Iiexe: yuebHoe nocobue. — Marautoropek: M3a-80 MarHUTOropck. roc. TexH. yH-Ta




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
um. I".1. Hocosa, 2015. — 379c.
3HaTh moHATUHHBI  ammapart | 1. Onpenenenne Hayku. Kiaccudukarms Hayk.
MPOEKTHON  JesTenbHO- | 2. MeTomonornieckue OCHOBEI HAYYHOTO ITO3HAHUSI.
CTH; 3. MeTozpl HAy4HOTO TIO3HAHUS.
TUTBI TPOCKTOB U uX | 4. [IpUHIIUITBI OpraHU3aIMK U 3TAIbl HAYYHO-UCCIIC0BATEIBCKON PabOTHI.
MPOEKTHBIE IPOAYKTHI, | 5. TeXHOMOTHY U Cpe/ICTBa MMOUCKA MH(POPMAIIAH JIJISl BBITTOJIHEHUS TIPOEKTA.
3Tarbl BBITIOJIHECHUS | 6. POJIb M MECTO MPOEKTHOM NIEATSIILHOCTU B PA3JINYHBIX OPTaHU3AIIHSIX.
MIPOEKTA; CTPYKTYPY | 7. OCHOBHBIE 3TaIlbl Pa3padOTKH MPOEKTA.
MIPOEKTA; 8. llosiBeHMe 1 pa3BUTHE MOHATUS «IIPOCKT.
kputepun odopmieHus | 9. Llenenonaranve u MIaHUPOBAaHUE TPOCKTA.
MMCBbMEHHON YacT mpo- | 10. DTambl NPOSKTHOH pabOTHI.
€KTa; 11. TexHOJOrMU reHepauuu UaeH MpoeKTa.

KPUTEPUH OLEHKH IIPO-
€KTa; TpeOOBaHUs,
NpEABABIACMBIC K 3allH-
Te TpoekTa, pedepara,
KYpCOBOM M BBIITYCKHOU
KBATM(PUKAIIMOHHON ~ pa-
0OTHI;

npaBWiIa  MOCTAaHOBKU
1eJie M 3a7a4 MpOEKTa;
MOJIENIN KU3HEHHOTO
LUKJIa IPOEKTa,;

o0jacTh  TIpPUMEHEHUS
COBPEMEHHBIX MOAXOH0B
MIPOEKTHOM  JesATENbHO-
CTH W yIpaBJICHUS IIPO-
eKTaMU;

OCHOBBl ~ METOJOJIOTHUH
MIPOEKTHOM M HCCIIENo-
BATEJbCKON JIEATEIbHO-

12.
13.
14.

15

16.
17.
18.

Pa3Butue uaeu B mpoexT.

Pecypchbl mpoeKTHOM A€STETbHOCTH.

ITpuHIUIIBI TPOEKTHOM AEATEIBHOCTH.

. [lpyHIUTIBEI TPOEKTHOM PabOTEHI.

Knaccudukanus npoekTos.

Or1ieHKa PUCKOB B MIPOEKTHOM padoTe.

Cucrema ynpasieHHUs IPOEKTHOM JEATENTBHOCTHIO

IIpoexTHas nesrens-
HOCTb
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cTH;
XapaKTepHbIC TMPH3HAKH
MPOEKTHBIX W HCCIEN0-
BaTeNLCKUX padoT;
JTalnbl IIPOEKTUPOBAHUS
¥ HAay4HOTO HCCIIeI0Ba-
HUS;

(OpMBI U METOJIBI TIPO-
EKTHPOBAHUSI, YIEOHOTO
Y Hay9IHOTO UCCIIeI0Ba-
HUA

YmeTh

dopmynupoBaTh  Beay-
IylI0 TpoOJieMy, Haxo-
JIATH ITyTH €€ PELICHHS;
BHIOMpATh LENH U 3aja-
YH MIPOEKTA;

BJIaJIeTh METOAAMH IIPO-
eKTHOM JIeSITEeNbHOCTH;
BBIIIOJIHATH JCATCIIb-
HOCTb TIO TIPOGKTY B
npesienax 30HBI OTBET-
CTBEHHOCTH,;

MPOBOJMTh CaMOAHAJIH3
YCIEITHOCTH M Pe3yJlb-
TaTUBHOCTHU peUICHUA
Mpo0JIeMBI TIPOEKTa; OTI-
penenaTs u aHaJUu3UpO-
BaThb PHCKU HPOSKTHBIX
onepauun
bopMynupoBaTh  TEMy
MIPOEKTHOM M HCCIIENo-
BaTEIHCKOU paboThl,

BapuraHTbI IpakTUYECKUX 3aJaHUN:

- [leHHOCTH HAY4YHOM 3TUKHU.

- 'unoresa. Hayuynas unes. [Tapagokc.

- CTpyKTypa MpOEKTHOM AesITeTbHOCTH.

- OOBEKTHI ¥ CYyOBEKTHI TPOCKTOB.

- MeToab! ¥ THITBI HAYYHBIX HCCIEIOBaHUI.

- MeToapl Hay4yHOTO IO3HAHHS.

- O0Opa3zoBaTeNbHBIE TPOSKTHI.

- OCOOECHHOCTH 3TAlNoB KU3HEHHOTO [IUKJIA TIPOEKTA.
- Mctounuku nHpopmManru 1 npaBuia paboTel ¢ HUMU.
- Oco0eHHOCTH HAYYHOTO CTHJIS PEUH.

- OCHOBHBIE IPUEMBI TOJATOTOBKH MPE3EHTAIHH.

- 3ammTa npoeKTa
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JIOKa3bIBaTh €€ aKTyalb-
HOCTB;

COCTaBJISITh MHAWBUIY-
QIBHBIH TUIAH TPOEKT-
HOH M MCCIIEN0BATEIb-
CKO#l pabOoTHI; BBIACIATH
OOBEKT ¥ TpEenMeT HC-
CIICIOBAHHS;

paboTarh ¢ pa3nTHIHBIMA
HUCTOYHUKAMH  JIUTEpaA-
TYphl, TPaMOTHO UX IU-
TUpOBaTh, O(OpMIATH
oubnmorpaduyeckue
CCBUIKH, COCTaBJISATh
oubmorpaduueckuit
CIIMCOK I10 TIpobJIeMe;
BBIOMpPATh M TIPUMEHSATDH
Ha TIPAKTUKES MECTO/bI
HCCIIe/IOBATENIbCKON pa-
0O0TBI, aZieKBaTHBIC 3a/1a-
YaM UCCIIeIOBaHUS;
oQOopMIISITE TEeOpeThye-
CKME U JKCHEpPHUMEH-
TaJIbHBIE  PE3YJIbTATHI
HCCIEA0BATENBCKOH U
MIPOEKTHOH PabOTHI;
peLeH3upoBaTh  Hccie-
JIOBaTENBCKYIO WIIH TIPO-
eKTHYIO paboTy;
0QOPMIISITE PE3YJIbTAThI
IIPOEKTHOM U HCCIIENO-
BATEJIbCKOU paboTh
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(cozgaBaTe  mpe3eHTa-
UK, BeO-caiiThl, OyKie-
TbI, ITyOJTMKAINN);
paboTaTh ¢ pa3IMYHBIMU
WHPOPMATUOHHBIMH
pecypcamu;
paspabaTeiBaTh W 3a-
MIMIIATh TPOEKTHI pa3-
JMYHBIX TUITOJIOTHH;
OoQOpPMIIITh ¥ 3aIIUIIATH
y4eOHO-
UCCIIeIOBATENIbCKUE  pa-
6oTel (pedepar, Kypco-
BYIO M BBIITYCKHYIO KBa-
JU(PUKAIMOHHYI0  pabo-
Ty);

BBITIOJIHATh ~ NTPOEKTHO-
KOHCTPYKTOPCKHE pabo-
Thl B aBTOMAaTHU3HPOBAaH-
HOM pEKHME;
OpraHu30BbIBATH  IIPO-
CKTHYI0  JICATEIBHOCTD
JUIsL pemeHus rmpodec-
CHOHAJIbHBIX 3aJ1a4.

Bnanets

crocobaMy TMOCTaHOBKHU
nend M (GopMynupoa-
HUS TUIOTE3Bl MCCIEN0-
BaHWUSI,

OCHOBHBIMHU CTIOCOOaMH
MONCKa  HEoO0XOIUMOIt
nHpOpMaLUH;
HaBbIKaMHu  (hopMynHupo-

Ilpumepnstii nepevens 3a0anuil 011 NOO2OMOBKU K CO0ECe006AHUAM U YCHHBIM ONPOCAM.

1. M3y4yeHne ocoOeHHOCTEH POEKTHOM AEATEIBHOCTH.

2. Iownck cnenuanbHONW HAYYHO-TEXHHUYECKOW JIMTEPATYphl, MaTeHTHON MH(opManmu, TeMaTrndeckux MHTEp-
HET-PECYPCOB, CIELIMATU3UPYIOIIUXCS B 00JIACTHU BUIOB IIPOCKTOB.

3. V3yueHne OCHOBHBIX METOA0B HAyYHOI'O UCCIIEAOBaHUSI.

4. YcTaHOBICHHE MEXIUCIUIUIMHAPHBIX CBs3eH, HEOOXOIUMBIX JIJISl pa3pa0O0TKHU MPOEKTOB PA3IIUYHBIX BUIOB.
5. TTouck HayYHO-TEXHUYECKOW MHPOPMAIMH U aHAJIN3 AJITOPUTMA Pa3pabOTKH MPOEKTA.
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BaHUs TEMbI HCCIIEIOBa-
TEJICKOM M NPOEKTHOMN
paboTH;

HaBbIKAMHU OCYILECTBIIE-
HUs cOopa, M3y4YeHUs: U
oOpabotkun  wmH(pOpMa-
11K

omeITOM cOopa, o00pa-
00TkH WHpOpMAIUH, ee
XpaHeHus, MpeacTaBie-
HUS, TIepeiayd U HaKoII-
JICHUS;

ONBITOM  ONpPEAEICHUs
KayecTBa  MPOEKTHBIX
onepaunui;

OTIBITOM  ONpEHEICHUs
PHUCKOB IPOEKTHBIX OIIe-
paruii;

MpreMaMy aHajlnu3a CH-
TyallH U €€ OIMCAHNS;
HaBbIKaMH cOopa MH-
dhopMmaruu.

6. I/I3yquHe CYIIECTBYIOIUX NUCTOYHUKOB Hay‘lHO-TeXHH‘IeCKOﬁ I/IH(bOpMaHI/II/I

3HaTh

[lopsnox u ocobOeHHO-
CTH BBITIOJIHEHUS Hayd-
HO-HCCJIEA0BATEILCKUX
paboTr mO rocymapcT-
BEHHBIM  KOHTpPaKTaM,
(hopMBI  TOCYIIapPCTBEH-
HOM TOAJEPKKU HHHO-
BaIMOHHOM JIeSTEIbHO-
ctu B Poccun.

Teopemuueckue 60npocoi:

. Ilokxazarenu, XxapakTepu3ymoIre HAyqHYIO AESITEIbHOCTb.

. Kinaccudukanys HaydHO-TEXHHYECKOH MPOAYKITHH.

. Buniel mpoaBmkeHNsT HAYIHOH MPOIYKITUN HA PHIHKE.

. 'ocymapcTBeHHas perucrpanys HayqHbIX pe3yJIbTaToB.

. OCHOBHBIE LIENTM U TPUHIUIIBI TOCYJAPCTBEHHOW HAYYHO-TEXHUUECKOH MOIUTHKH.

. UcTounuku ¢puHaHCHpOBaHHS WHHOBAIIMOHHBIX IIPOEKTOB.

. @opmbl (PMHAHCUPOBAHUS MHHOBALIMOHHOM IESTEIBHOCTH.

. @opMBI TOCYJapCTBEHHON OAAECPKKH NHHOBAIL[MOHHON AESTEIbHOCTH.

. Ilopsimok 1 0cOOEHHOCTH BBINTOJIHEHUS! HAYYHO-UCCIIEIOBATENLCKUX paboT M0 rocyAapCTBEHHBIM KOHTPAK-

O 003N O0O1T S W~

IIponBuxkenue Hayu-
HOM IIPOLYKIUHU




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
TaMm
10. HetpaauunoHHbple Mepbl TOCY1apCTBEHHON NOIEPIKKH.
YmeTh [IpunobperaTs 3HaHUA B | [Ipakmuueckue 3a0aHUsL:
obmnactu nponBrkeHus | [lonroToBka nokiIag0B-Ipe3eHTALMH Ha IPEIIOKEHHBIE HIIM CAMOCTOSATENbHBIC TEMATUKU!
HayyHOW  mpoaykuuu. | 1) HaydHo-trexHuueckas mpoayKLus: IOHATUE, BUJIBL.
Onpenenare 3¢ dexTus- | 2) OCOOCHHOCTH OIICHKH Ka4yeCTBa I HAyYHO-TEXHUYECKON TPOTIYKITUH.
Hble IyTH npoxasrxenus | 3) [Iponecc nmponsBoacTBa, peann3aluy U UCIIOIb30BaHU HAYIHO-TEXHUYECKOW MPOLyKIIHH.
HayyHOW mpoxykuuu c |4) KuzHeHHbIH UK HOBOBBeAeHU. HaydHO-TIPOM3BOACTBEHHBIN ITUKII.
npuMeHeHneM  coBpe- | 5) Knaccugukanms HayqHO-TEXHUUECKON TPOYKIIUH.
MEHHbBIX HH(pOpMaunoH- | 6) Opranu3anus 1 INIAHUPOBAHUE MPOABUKEHUS TOBapa U IIyTH €r0 COBEPILICHCTBOBAHUSI.
HO-KOMMYHUKAIIMOHHBIX | 7) CpencTBa U METObl CTUMYJIMPOBAHUS COBITA MPOILYKIINH.
TEXHOJIOTHH, Tio0ans- | 8) [IpuMeHeHre COBpeMEHHBIX HH()OPMAIMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH M TII00aNBHBIX WH(pOpMa-
HBIX HMH()OPMAIMOHHBIX | IMOHHBIX PECYPCOB IS ITOKCKA dPPEKTUBHBIX MMyTEl MPOABIKEHHS HAYIHOU TPOIYKIINU
pecypcoB. 9) Ilpunuunst, GOopMbI U METOBI PUHAHCUPOBAHMS HAYYHO-TEXHUYECKOW MPOIYKINH.
10) Ucrounuku puHaHCHpOBaHHS HAYIHOW, HAYYHO-TEXHHUYECKONH 1 MHHOBAIIMOHHOM JIEATELHOCTH.
11) Hayuno-texundeckas nonutuka Poccun.
12) Iopsimok pa3paboTKH KOHKYPCHON JTOKYMEHTAIUH.
Bnaners Knaccudukamnueit nayd-

HO-TEXHUYECKOW  Mpo-
nykiuu.  [Ipodeccuo-
HaJBbHBIM S3BIKOM TIpEJ-
METHOH obyactu 3Ha-
Hud.  IIpaktnyeckumu
HaBBIKAMHU OIICHKH Ka-
4yecTBa JUId  HAy4yHO-
TEXHUYECKON  IPOAYK-
muu. HaBeikamMu cocTas-
JIEHUs] KOHKYPCHOH J0-
kymeHTanud. Crnocoba-
MU COBEPIICHCTBOBAHUS
po(ecCuOHaTbHBIX

3HAHUU ¥ YMEHUH yTeM

Teopueckue 3a0anus:

1. CocTaBuTh KIaCCUPHUKALNIO HAYYHO-TEXHUIECKOM MPOAYKIMH ONPEeIEHHON TPYIITIHI.

2. CocraBuTh ri0ccapuil mpogecCHOHANBHBIX TEPMUHOB MPEIMETHON 00I1aCTH 3HAHUS.

3. BBINOTHUTE OLIEHKY KauecTBa AJIsl KOHKPETHON HayYHO-TEXHUYECKON MPOAYKIIUH.

4. CocTaBUTh YIPONIEHHBIN MMaKeT KOHKYPCHOHN TOKYMEHTAIIMH JIJIsl BRIOPAHHOTO KOHKYpCa.

5. Pa3paboTaTh MpOEKT UCHOIB30BAaHKS COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI B 00JIACTH TPOJIBHKE-
HUsI KOHKPETHON HAayYHO-TEXHUYECKOH MPOAYKIHH.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
HCIIOJIb30BaHUS BO3-
MOKHOCTEeH  MH(popMa-
LIMOHHOW CpeJIbl
3HaTh KiroueBsle TepMuHBl U | Teopemuueckue 60npocoi:
MOHATHA TeopuH onTH- | 1. PackpoliTe MOHATHE MO/IEIHN TEXHOJIOTUYECKOW CUCTEMBI.
Muzauuu. OCHOBHBIE 2. OxapakTepu3yiTe CYIHOCTh U 0OCOOCHHOCTH (PM3MUYECKIX MOJIEICH CHCTEM.
MeToAbl onTuMu3amy | 3. OxapakTepusyHTe CYIIHOCTh 1 OCOOEHHOCTH MaTeMaTHYECKUX MOJIENICH CUCTEM.
TEXHOJOTHUYECKUX Mpo- | 4. PackpoiiTe MOHATHS ONTUMU3AINH U OTITUMAIBHOTO PEIICHNS.
neccoB OM/I. ITocnemo- | 5. MaTemaTruueckasi TIOCTaHOBKA 33/1a4d ONITHMU3AIIUH.
BaTeNbHbIC Tanbl pea- | 6. Knaccuukanys MeTonoB pemeHns 3a1a4 ONTUMH3aLKH.
nu3anuu ontuMuzam- | 7. JuddepeHunansHpie METOAB! PEIICHHUS 3a4a4 ONTUMHU3ALHH.
OHHBIX 3a7a4. OO0IHe 8. Meron HeomnpeneIeHHBIX MHOKUTENCH Jlarpanka.
AITOPUTMBI PELICHUS 9. BapuanioHHbIi METOA I peleHus 3a/1a4 ONTHMH3ALHH.
3a/1a4 ONTUMU3ALUU 10. IlonsTHe QyHKINOHATIA BAPUAIIIOHHOTO NCYHCIICHUS.
middepennmansapiMi U | 11. TloHSTHE KCTpeMalld B BAPHAIIMOHHOM HCYHCIICHUH.
YHCIEHHBIMU MeToiaMu. | 12. BapuanmonHoe ncunciaeHye B 3ajayax ONTUMU3AIINH.
Tunosrele 3agaun 13. IIpsimble METOABI BAPUALTUOHHOTO UCYUCIICHHUS. MeTtonasl onnTuMHU3a-
ONTHMAJIBHOTO 14. YucneHnHsle METOABI PEIICHNS 3aa4 ONTHMHU3ALINH. [IUH [IPOLIECCOB
MIPOM3BOJCTBEHHOTO 15. Meron TrHEHHOTO TPOTPaMMHUPOBAHHUS [T PEIISHHS 3a/1a4 ONTHMH3AIINH. OoOM/J]
IJJAHUPOBAHUS U 16. 'eomeTprueckuii ciocod penieHus 3a1a4 JMHEHHOro MPOrpaMMHUPOBAHUS.
YIIpaBJICHUS. 17. Iloctpoenne O3JIII. Jonyctumele n ontumanbsHblie pemenus O3JIII.
18. Cummiekc MeTO | pelIeHus 3a1a4 JIMHEHHOTO POTPaMMHPOBAHMS.
19. Otamnbl pa3paboTKu MOAENEH TUHEHHOTO MPOrPaMMHUPOBAHUSI.
20. JlnHaMu4ecKoe MporpaMMHUpPOBAHUE JUIs PEIICHUS 3a1a4 ONTUMHU3ALIH.
21. Dramsl pa3pabOTKH MOJEIEH TMHAMIYECKOTO IPOTrPaMMHUPOBAHHS.
22. OnTuMaabHOE MPOU3BOJICTBEHHOE IIAHMPOBAHUE U YIIPaBJICHUE.
23. OcHOBHBIE HaNPaBIEHNA TPUMEHEHHUSI METOI0B ONITUMU3AINY B HHKEHEPHON 1€ATEIbHOCTH.
24. Metoabl 6€3yCIIOBHOI ONTUMH3ALINH.
25. IlpuHIMIBI penieHns OCHOBHBIX 33/1a4 YCIOBHOM ONTHMHU3AIINH.
YmMeTh BoisiBiaste 00beKTH 1 | [lpakmuueckue 3a0anust:

yIAYYIICHUs B TEXHUKE U
texnosioruu. OO0ocHO-

1. [IpuBenuTe NpUMEP TEXHOIOTUIECKOH CHCTEMBI.
2. llpuBenute npuMep HU3NUECKON MOAEIH CUCTEMBI.




CmpykmypH

blll DJIeMeHm

KoMnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

BaHHO BBIOMPAaTh METO-
OBl pelieHus 3aaad ofl-
TUMHM3alMU  [UI1  KOH-
KPETHBIX TEXHOJIOTHYe-
ckux mpoueccoB OM/I.
OOBACHAT, W aHAIW3H-
poBaTh  CYIIHOCTh U
0COOCHHOCTH OCHOBHBIX
METOAOB ONTHUMM3ALUHI
TEXHOJIOTMYECKHX IIPO-
neccos OMJI. dopmy-
JUPOBATh OTPAaHUYCHUS
IpU TOCTAHOBKE M pe-
LIEHUU 3334 YCJIOBHOMU
ontuMm3anuyu. Pemarts
3aJauyd  ONTUMH3ALUU
G hepeHIMATEHEIMA U
YHCJICHHBIMU METOJIAMHU.
Bribupats  BO3MOXHBIE
n Hanbonee 3peKTrB-
HBIE METOJIbI ONTHUMH3a-
UM TEXHOJOTHYECKHX
npoueccos  OM/I. Omn-
penenaTs KOJINYECTBEH-
HYI0O  XapaKTepUCTUKY
LIeH, KOTOPYI HEe0o0X0-
IUMO JIOCTHYb B TIPO-
necce ONITUMH3AITUH
(meneByro  QyHKITHIO).
dopMyaHpoBaTh

coJiepKaTeNIbHYIO 17§
MaTeMaTHYECKYIO

3. IlpuBenuTe mpuMep MaTeMaTUu4eCcKO MOJETH CUCTEMBI.

4. TlocTpoiiTe aNropuT™M MOUCKA ONTUMAIBHOTO PELICHHUS.

5. OnumuTe OCHOBHBIE TAIIBl MATEMAaTHYECKOI TOCTAHOBKY 3a/1a41 ONTUMHU3ALUH.

6. [ToctpoliTe knaccupUKaIK0 METOIOB PEILICHHS 33/1a4 ONTUMH3ALINH.

7. Onummte nuddepeHnnaIbHbIe METOIbI PEIICHHs 3374 ONTHMHU3AIHH.

8. IlocTpoiiTe anropuT™M NPUMEHEHHUs] METOJA HEONPEAEICHHBIX MHOXKUTENEH Jlarpanka 1uisl pelieHus 3a1a4d
ONTUMM3ALIUY.

9. IlocTpoiiTe anropuT™M MpUMEHEHHs BapHAIL[MIOHHOTO METO/Ia JUIsl pellIeHus 3a7a4 ONTUMHU3AIIH.

10. [IpuBeaute mpumep NpuUMeHEHHs (QYHKIMOHAJIA BapHALMOHHOIO MCUYMCICHUS AJIS PELICHUs 3a1ad ONTHU-
MU3aLHY.

11. IlpuBenuTe mpuMep NPUMEHEHHS YKCTPEMATH B BADHALIMOHHOM UCUUCIICHUH.

12. OnumuTe 00K MPUHIUI TPUMEHEHUS BAPHALIMOHHOTO HCYHUCIICHHUS B 33]]a4aX ONTHMH3AIUH.

13. IlpumeHeHne NpsSAMBIX METOAOB BAPHALIMOHHOIO UCYUCIICHUS AJIsl PELLCHHMS 3a/1a4 ONTUMH3aLNH.

14. OxapakTepu3ylTe YUCICHHBIE METObI PEIICHUS 3a4a4 ONTUMHU3ALUU.

15. B uém 3akio4aercs CyIIHOCTh METOJa JIMHEWHOr0 NMPOrPaMMHUPOBAHMS U KaKUE CYHIECCTBYIOT CIIOCOOBI
peLIeHNs TAKKUX 3a1a4?

16. OnumuTe reoMeTpUIecKuil croco0 pereHus 3a1a4 JUHEHHOT0 IPOrpaMMHUPOBAHHUSL.

17. Kax npaBuibsHO noctaBuTh O3JII1? CpaBHHUTE JOITyCTUMBIE U ONITUMANIbHBIE PEILICHUS TaKOM 3a1a4u.

18. ITocTpoiiTe anropuT™M HMPUMEHEHHUS CUMIUIEKC METOJa Ul pelleHus 3afad JUHEHHOTO MporpaMMHUpOBa-
HUSL.

19. Ilpumenenne Moaeneit TMHEHHOTO MPOrPaMMHUPOBAHUS JUTA PELLICHH 3a/1a4 ONTHMHU3AIINH.

20. OcHOBHBIE CTIOCOOBI PEIIEHNUs THUIOBBIX 3a7a4 JIMHEHHOTO IPOrpaMMHUPOBAHHS.

21. Kak ocyuiecTBisieTcsl pelieHre 3aJad JIMHEHHON ONTUMHU3alUK C UCIOJIb30BaHHEM HaAcTpoiiku «llouck
penieHus» B 3JeKTpOHHBIX Tabsuiax MS Excel?

22. B uém 3axioyaeTcs CYIIHOCTh METO/AA pelIeHus 3a/ad JUHAMHUYEeCKOTO MporpamMmmupoBanus? Onummre
00N aNroOpuTM PELIeHHUs TaKUX 3a1ad.

23. Ha3oBuTe M OXapaKTEepU3yHTe OCHOBHBIE 3Tambl Pa3pabOTKU MoJeNell AUHAMUYECKOTO MpOrpaMMHUpOBa-
HUSL.

24. J1ns1 KaKuX ONTHMHU3ALMOHHBIX 33724 TPUMEHSIETCS] METOI AMHAMUYECKOTO IPOTPAaMMHUPOBAHHUS?

25. [aiite comepxarenbHyo GOpMYIHPOBKY U MAaTEMaTUIECKYIO IIOCTAHOBKY TPaHCIIOPTHOM 3a7aui.

26. B uém 3akirodaeTcsi CyIIHOCTh M 0COOCHHOCTH PEICHUS 33]]a9l MPOU3BOJICTBEHHOTO TUIAHUPOBAHUS?

27. B 9eM COCTOWT CYTh M OCHOBHBIE PUHIIMIIBI PEIICHUS 331a41 PAIMOHAIBHOTO pacKpos?




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
COCTAaBIISIIOLINE npu | 28. B uém 3akmouaercs npuHIun ontumanbHoctu P. bennmana?
MOCTaHOBKE 3agaud | 29. B u€M coCTOUT CYyIIHOCTh M OCHOBHBIC MPUHILIMIIBI pEIICHHS 3aa4ll O KpaTyaiiieM Mapupyte?
OTITHMH3AITHH. 30. IlocTpoenue 1eneBoi GyHKIKEH B 33/1a4e 0 KpaTdaiieM MapiipyTe.
31. [IpuBeaurte npuMep MPUMEHEHUSI METOJJOB ONITUMU3ALIUH B MH)KEHEPHOH JIESITETHHOCTH.
32. IlepeuncnuTe OCHOBHEIC 3TAIIbI IOCTPOCHUS U PEATU3AIUN ONITUMU3AIIMOHHON 3a1a4H.
33. IlpuBeanTte mpuMep MPUMEHEHHUSI METOAa 0€3yCIOBHON ONTHMH3AIINY.
34. OnuumTe aNropuT™ PEeLICHUSI OCHOBHBIX 33/1a4 YCJIOBHOM ONTUMU3ALINH.
35. B uém cocToUT MOMCK 3KcTpeMyMa nuddepeHnupyeMoil (yHKIMH MHOTHX MIEPEMEHHBIX MPU OTCYTCTBHU
OrpaHUYECHUI?
Bnagets [IpodeccuonanprOI
TepMHUHOJNIOTHEH B 00-
JJaCTH OIITUMMU3ALIUHN

TEXHOJIOTHYECKUX TIPO-
neccoB OMJI. Marema-
THYECKUM  allapaToM
TEOPUH pEIICHUS 3a7ad
ontumuzanuu. Ilpaktu-
YECKUMH HaBBIKAMH pe-
IIEHUST 3a7a4  ONTHMH-
3allMd C UCHOJIb30BAHU-
€M KOMIIBIOTEPHBIX IPO-
rpamMm. HaBelkamu ca-
MOCTOSITEILHOTO ~ TIPH-
MEHEHHSI, PaCIIUPEHUs U
yrayOJeHus 3HAHUN IS
TTIOCTAHOBKU W PEIICHUS
3aa4y  ONTHUMHU3AUU C
Y4E€TOM pa3BUTHUSl MaTe-
MaTHYECKUX METOJOB, a
TaKKe TEXHUKH U TeX-
HOJIOT 1. Hagpikamu
BBIOOPA M TIPAKTUYECKO-

3ananus ¥ pa3oOpaHHBIE IPUMEPHI PEUIeHHs 3a/1a4 13 TPOPECCHOHAILHOW 00IACTH 10 AUCIHIUIHHE «MeTombl
ontuMu3anuu mporeccoB OM/Iy onyONIMKOBaHbI B CICIYIOIIEM y4eOHO-METOuUecKoM obecrieueHuu: B.M.
Canranuk, B.B. XKnynos. K pemenuto 3aga4 onTuMHU3aui TEXHOJOTHUYECKUX MPOLIECCOB U cucTeM: Metoau-
yeckue ykasanua. — Marautoropek, 'OY BIIO «MI'TY», 2007. — 45 c.
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ro TPUMEHEHUS BO3-
MOXHBIX H Hanbomee
3 PEeKTUBHBIX METOIIOB
ONTUMU3AIUU TEXHOJIO-
THYECKUX MIPOIIECCOB
OM/I. HaBeikaMu Kpu-
TAYECKOTO aHaIM3a pe-
3yJIbTAaTOB PEIIEHUsS OIl-
TAMHU3AIMOHHBIX 3a/ad.
HaBblkamu  KOppeKTH-
POBKH TE€XHOJIOTHUYECKUX
MPOLIECCOB Ha OCHOBE
aHanm3a  pe3yibTaToOB
pelIeHuns 3a/1a4 ONTUMHU-
3allUi TEXHOJOTHUYECKHX
npoueccoB OM/I.

3HaTh

KitoueBsie TepMHHBI U
MOHSTHSA TEOPUU OITH-
MH3aIHU. OcCHOBHEIE
METOALI  ONTHUMHU3ALMHU
TEXHOJIOTHYECKUX TIPO-
IICCCOB. ITocnemoBa-
TENbHBIE ATalbl peaju-
340K ONTHUMM3AI[MOH-
HbIX 3ajgad. OOIue aj-
TOPUTMBI PEIICHUS 3a-
Jad ONTHUMH3AIHMH IUd-
(hepeHIMaTbHBIMU H
YUCJIIEHHBIMU METOIaMHU.
Tunossle 3a7a4u
OIITUMAJILHOTO
MIPOW3BOICTBEHHOTO

Teopemuueckue 6onpocoi:

1. PackpoiiTe NOHATHE MOAETN TEXHOJIOTMYECKOT0 NMPOLECCa U TEXHOJIOTMYECKONH CUCTEMBI.

2. OxapakTepu3yiTe CyIIHOCTh H 0OCOOEHHOCTH (PM3MUYECKUX MOJIEIel TEXHOJIOTUYECKUX MPOIIECCOB U CUCTEM.
3. OxapakTepusylTe CyIIHOCTh U OCOOCHHOCTH MAaTeMaTHYECKUX MOJEJeH TeXHOJIOTMYEeCKHUX IMPOLECCOB U
CUCTEM.

4. PackpoiiTe MOHATHS ONTUMHU3AIMH TEXHOJIOTMYECKUX MTPOIECCOB U TIOMCKA ONITUMAJIBHOTO PEIICHUSI.

5. MareMaTudeckasl IOCTAaHOBKA 3aJja4y ONITUMU3ALMHA TEXHOJOTHUECKHUX IIPOLECCOB.

6. Kitaccudukarust MeTofoB pereHus 3ajad ONTUMHU3AHH TEXHOJIOTHYECKUX MPOLIECCOB.

7. JuddepeHnnansHbie METO/BI PEIICHUS 33124 ONTUMHU3AIH TEXHOJIOTUIECKUX MIPOIIECCOB.

8. MeToa HeompeaeneHHbIX MHOXHUTENeH Jlarpamka mpu pemieHny 3a1ad ONTHMH3AINN TEeXHOJIOTHYECKUX
IIPOLIECCOB.

9. BapnanyioHHBIN METOA [UIA PELIEHUS 3a/1a4 ONTUMH3ALNN TEXHOJIOTNYECKUX TPOIIECCOB.

10. [MousiTre GyHKIMOHAA BAPHUAIMOHHOTO MCYHMCICHUS MPH PENICHUU 3a]ad ONTHUMHU3AIUH TEXHOJIOTHYe-
CKHX IIPOLIECCOB.

11. IloHATHE 3KCTpEMany B BApUALIMOHHOM HCUYHCIEHUU NPU PELIEHUH 3a/1a4 ONTUMHU3ALNH TEXHOJIOTHUECKUX
IIPOLIECCOB.

Metoapl ONTUMH3a-
oUW TEXHOJIOTHYEC-
CKHX IIpOLECCCOB
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IJIAHUPOBAHUS u
yIpaBICHMUS.

12. BapraninoHHOE HCYHCIEHHUE B 33/1a4aX ONTUMU3AMH TEXHOJIOTHYECKUX MTPOLIECCOB.

13. [IpsimMble METOIBI BAPUALIMOHHOTO MCUHCIICHUS TPU PEIIEHUH 33]a4 ONTUMH3ALMH TEXHOJOTHYECKHUX MPo-
LIECCOB.

14. YucneHnHsle METOABI PEIICHN 33]]a4 ONTUMHU3ALNN TEXHOJIOTHYECKHUX MPOLIECCOB.

15. Meton MMHEWHOTO MPOrPaMMUPOBAHUS MPU ONTUMH3ALMH TEXHOJIOTHYECKUX IIPOIIECCOB.

16. 'eomeTprueckuii crmocod pemeHus 3a1ad JMHEHHOTO MPOTrPaMMHUPOBAHUS TPU ONTHMH3AINN TEXHOIJIOTH-
YECKHX MPOLIECCOB.

17. lloctpoenne O3JIII. Jonyctumble u ontuMaibible pemenus O3JII] npu onTuMHU3anUK TEXHOIOTHUYECKUX
IPOLIECCOB.

18. CuMiuiekc METOJl pelIeHUs 3a4ad JUHEHHOTO MPOrPaMMHUPOBAHUS NMPU ONTUMHU3ALUHA TEXHOJIOTUYECKUX
IIPOLIECCOB.

19. Dransl pa3paObOTKH MoAeJeH JTMHEHHOTO MPOrPaMMHUPOBAHHS MPH ONTUMHU3AIMKA TEXHOJIOTHYECKHX MPO-
LIECCOB.

20. lunamuueckoe NporpaMMHUPOBAHKE AJIS peIeHHS 3a7a4 ONTUMHU3ALNK TEXHOIOTHYECKUX MIPOLIECCOB.

21. Dtanbl pa3paboTKH MojeNeld NWHAMHUYECKOTO MPOrpaMMHUPOBAHUS MPH ONTHUMHU3ALMU TEXHOJOTHYECKUX
MPOLIECCOB.

22. OnTrManbHOE MPOU3BOCTBEHHOE INIAHUPOBAHKE U YIIPABICHUE TEXHOJIOTHYECKHMH IPOIIECCAMHU.

23. OcHOBHBIE HalpaBJICHUA NPUMEHCHUA METOJ0B OIITUMH3AI[UU B I/IH)I(CHepHOfI JACATCIIbHOCTU.

24. Metobl 0€3yCIOBHON ONTUMH3AIMK TEXHOIOTHUYECKUX MTPOIECCOB.

25. [lpuHIMnbl peneHys OCHOBHBIX 3a[a4 YCIOBHOM ONTHMH3AIMU TEXHOJIOTHYECKUX IPOLIECCOB.

YMeTh

BBIABIATE OOBEKTBI IS
YJIYyUlICHUA B TCXHUKE U
TexHojorun.  OGoOCHO-
BaHHO BBIOMpPATH METO-
JIbI pelIeHHs 3a1a4 Ofl-
TUMH3ALMU 9 KOH-
KPETHBIX TEXHOJOIrnYe-
ckux mnpoueccoB. O0b-
SICHATb U aHAJIN3UPOBATH
CYIIHOCTb U OCOOCHHO-
CTH OCHOBHBIX METOJIOB
OIITUMU3AIIUNU TEXHOJIO-

Ipaxmuueckue 3a0anus:

1. IIpuBeauTe MpUMep TEXHOJIOTHYECKUX MPOLIECCOB U TEXHOJIOTUYECKON CHCTEMBI.

2. llpuBenute mpuMep GUINUECKON MOJICTH TEXHOJIOTUIECKUX MPOIIECCOB U TEXHOJIOTMUECKOH CUCTEMBI.

3. IlpuBenuTe mpuMep MaTeMaTHIeCKON MOJIENI TEXHOJIOTHUECKUX MPOLIECCOB M TEXHOJIOTUIECKON CUCTEMBI.
4. TlocTpoiiTe alrOpuUTM IMOUCKA ONTHMAIHHOTO PEIICHUS TEXHOIOTUYECKON 3aa4H.

5. OnummuTe OCHOBHBIE STAllbl MATEMATUYECKON MTOCTAHOBKH 33J]]a4i ONTHMHU3AINN TEXHOJIOTHIECKHUX MPOIIeC-
COB.

6. IToctpoiiTe knaccupUKaKo METOIOB PEILICHNS 33/1a4 ONTUMH3ALUU TEXHOJOIMYECKHUX MPOLIECCOB.

7. Onnmute nuddepeHnranbHble METOIBI PEIISHUS 33/1a4 ONTUMH3AINH TEXHOJIOTHYECKUX MTPOIECCOB.

8. IlocTpoiiTe adropuT™M NpUMEHEHUS METOJA HEONpPEAEIEHHBIX MHOXUTENEH Jlarpanka ans perieHus 3ajad
ONTUMH3aLUU TEXHOJIOTUYECKUX IPOLECCOB.

9. IlocTpoiiTe anropuT™M NPUMEHEHHs] BapHAIIMOHHOTO METO/IA JUTSl PENIeHHsI 3a7]a9 ONTUMH3AINH TEXHOJIOTH-
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THYECKUX  IPOIECCOB.
®opMyHpoBaTh  Orpa-
HUYEHUSI TIPU TTOCTAHOB-
KE€ M pELEeHUH 3aaay
YCIIOBHOM ONTUMM3a-
nuu.  Pemares  3agaum
ontumuzanuu  nudde-
peHIHUAJIBHBIMA W YHC-
JICHHBIMH METOAaMHU.
Breioupats  BO3MOXHBIE
u Haubojee 3(PPeKTUB-
HBbIC METOJAbI OIITUMH3A-
OUM  TEXHOJOIMYECKHX
npoueccoB. Onpenensirb
KOJMYECTBCHHYIO Xa-
PaKTEepUCTUKY eIy,
KOTOpYI0  HEOOXOIUMO
JOCTHYHh B  Ipoliecce
ONTHMH3AIUHN (IIETEBYIO
(hYHKIHIO).
DopMyJIHpOBaTh
coJiepKaTeNbHYIO 17§
MaTeMaTHYECKYIO
COCTAaBIISIIOIINE
ITOCTaHOBKE
ONITUMH3ALIUH.

npu
3aaun

YeCKUX MPOIIECCOB.
10. IIpuBenute mpuMep MpUMEHEHUsS (YHKIHOHANA BAPUAIIMOHHOTO WCUMCIICHUS IS PELICHUS 3a7ay ONTH-
MH3ALHUU TEXHOJIOTHYECKUX IPOLIECCOB.

11. IIpuBeaute npuMep NPUMEHEHUS SKCTPEMAalI B BapHALMOHHOM HCYHCICHUH AJISl ONITUMH3ALUN TEXHOJIO-
THYECKHX MPOIIECCOB.

12. Onmmmure oOmMNA MPUHIAI TPUMEHEHUS BAPUAIIMIOHHOTO UCYHCICHUS B 33/1a4aX ONTUMH3AINHI TEXHOJO-
THYECKHUX MPOLIECCOB.

13. [IpumeHeHue NpsIMBIX METOJ0B BapHALIMOHHOTO UCUYMCIICHUS AJIs pelIeHus 3a/1ad ONTHMHU3ALUU TeXHOJIO-
THYECKHUX MPOLIECCOB.

14. OxapakTepu3yiTe YUCICHHbBIE METObI PELICHUS 33424 ONTUMHU3ALUN TEXHOJIOTHYECKUX MPOLECCOB.

15. B 4ém 3akiouaetcs CYIIHOCTh METOJIa JIMHEHHOTO MPOrpaMMHUPOBAHUS U KaKWE CYIISCTBYIOT CHOCOOBI
pelIeHus Takux 3ama4?

16. OnummTe reoMeTpUYECKH CITOco0 pemeHus 3a1a4 TNHEHHOTO POTrPaMMHPOBaHUSL.

17. Kak npasuibHo noctaButh O3JII1? CpaBHUTE AOMYyCTHUMBIE U ONTHUMAJIBHBIC PELICHUS TAKOHM 3aa4H.

18. ITocTpoiiTe anropuT™M MPUMEHEHHUS CUMIUIEKC METOJa Ul PelleHHs 3afjad JUHEHHOTO MporpaMMHUpOBa-
HUSL.

19. IlpumeHeHne Mozesel JTMHEHHOTo MPOrpaMMUPOBAHUS AJISl peIeHHs 3a7ad ONTHUMHU3ALUH TEXHOJIOTHYe-
CKHX TIPOIIECCOB.

20. OcHOBHBIE CTIOCOOBI pEIIEHNUs THUIOBBIX 33a4 JIMHEHHOTO IPOrpaMMHUPOBAHHUS.

21. Kak ocyuiecTBisieTcsl pelieHre 3ajad JIMHEHHONH ONTUMHU3alUK C UCIOJIb30BaHHEM HaAcTpoiiku «llouck
pelIeHns» B 3JIEKTPOHHBIX Tabmumax MS Excel?

22. B uém 3axioyaeTcsl CYIIHOCTh METO/AA pelIeHus 3aJlad AUHAMHUYECKOTo MporpamMmmMupoBaHus? Onummre
00K aNrOpuTM PELIeHHUs TAKUX 3a7ad MPH ONTUMH3ALUHN TEXHOJIOIMYECKHUX MPOLIECCOB.

23. HazoBuTe 1 0XapakTepu3ylHTe OCHOBHBIE STAllbl Pa3pad0TKU MoieNIel TMHAMUYECKOro IPOrpaMMHUPOBaHUS
NP ONTHMHU3ALMH TEXHOJIOTHYECKHUX MPOIIECCOB.

24. [1511 KaKuX ONTHUMHU3AUOHHBIX 337a4 MPUMEHIETCS METOJ] TMHAMUYECKOr0 MPOrpaMMHUPOBaHUS?

25. Jlaiite comepKaTeibHy0 (POpMYyITHMPOBKY M MAaTEMAaTHUECKYIO TOCTAHOBKY TPAaHCIIOPTHOH 3a/1auu 1 €€ pob
NP ONTHMHU3ALMH TEXHOJIOTHYECKHUX MPOIIECCOB.

26. B 4ém 3aKirodaercsi CyIIHOCTh, OCOOEHHOCTH PEIICHHS 33JIa4H MIPOU3BOJACTBEHHOTO TUIAHUPOBAHUS U €€
POJIb IPU ONITUMHU3ALUH TEXHOJIOTHYECKUX MTPOLECCOB?

27. B 4eM COCTOUT CyTh W OCHOBHBIE IIPUHIIMIIBI PEIICHUS 33[]a4H PAIlHOHAIBHOTO PACKPOS MPHU ONITUMHU3AIUU
TEXHOJIOTHUYECKHX TPOIECCOB?
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28. B uém 3axmouaeTcst NpuHIUN onTuMansHocTy P. bennmana u ero npumMeHeHne pU ONITUMU3ALUN TEXHO-
JIOTHYECKHX MPOLECCOB?
29. B €M COCTOHUT CyLIHOCTb, OCHOBHbIE NPHHLUIIBI PEIICHNUs 3aa4y O KpaTdaillieM Mapupyre u e€ poib
NpY ONTHMHU3AIIH TEXHOJIOTUYECKUX MPOIECCOB?
30. [TocTpoenue 1eneBoil PyHKIMH B 3a[a4€ O KpaTyallieM MaplipyTe Ipy ONTUMH3AINN TEXHOJIOTUIECKUX
IIPOLIECCOB.
31. [IpuBenuTe mpuMep MPUMEHEHUS METOAOB ONTUMHU3ALUU TEXHOJOIMYECKHX IMPOLIECCOB B MH)KEHEPHOU
JIeSITeIbHOCTH.
32. IlepeuncauTe OCHOBHBIE ATAalbl MOCTPOCHUS U pEAU3aLMU ONTUMHU3ALUOHHON 33a/1a4l TEXHOJIOIMYECKUX
IPOLIECCOB.
33. [IpuBeaute mpuMep MPUMEHEHUS METOAa 0€3YCIOBHON ONTUMH3AIIUN TEXHOJIOTHIECKUX MPOIIECCOB.
34. Onumure AJITOPUTM PCUHICHWA OCHOBHBIX 3a/1a4 yCHOBHOﬁ ONITUMHU3AINU TEXHOJIOTHYCCKUX ITPOLICCCOB.
35. B uém cocTouT mouck dKcTpeMyma auddepeHmupyeMoi pyHKIMH MHOTHX TTEPEMEHHBIX IPU OTCYTCTBHH
OrpaHUYEHUI?
Bnanets [podeccnonansHoi
TEPMUHOJIOTHEH B 00-
JacTu ONTUMH3ALNN
TEXHOJIOTHYECKHX IIPO-
necco.  MaremaTuue-

CKHUM arapaToM TEOpuHu
peleHus 3a1a9 ONTUMHU-
3anuu. lIpakTrnueckumu
HaBbIKAMHU pELICHUs 3a-
Jad ONTHMH3ALMU C HC-
MIOJIb30BAaHUEM KOMITBIO-
TepHbIX Iporpamm. Ha-
BBIKAMH CAMOCTOSITEIb-
HOTO IPHUMEHEHUs, pac-
HNIMPEHUsT W yrITyOIeHus
3HAaHUHN AJI1 TOCTAHOBKHU
U pelleHus 3a1ad ONTH-
MH3alMH C YY9E€TOM pa3-

3amaHus ¥ pa3o0paHHbIe IPUMEPBI PELICHUS 3a/1a4 U3 IPOPECCHOHATILHOM 00JIaCTH 10 AUCIUILIMHE «MeTobl
ONTHMU3AIMN TEXHOJIOTMYECKUX TMPOIIECCOBY» OMYOJUKOBAHBI B CIEAYIOUIEM Yy4eOHO-METOIMYECKOM obectie-
yeHuu: B.M. Canranuk, B.B. XKnynos. K pemenuto 3agau onTuMu3anuu TEXHOJOTHYECKUX MPOLIECCOB U CUC-
teM: Meroamdeckue ykazanusi. — Marautoropck, ['OY BIIO «MI'TY», 2007. — 45 c.
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BUTHSI MaTeMaTHYECKHX
METOJIOB, a TaKXe TeX-
HUKM M  TEXHOJIOTHIL.
HaBpikamMu BBIOOpPa U
MIPaKTHYECKOTO MpHUMe-
HEHHUS BO3MOXKHBIX U
HanbOoee 3G eKTUBHBIX
METOJIOB  ONTHMHU3ALUHU
TEXHOJIOTHYECKUX IHPO-
ueccoB. HaBelkamu Kpu-
TUYECKOTO aHallu3a pe-
3yJlbTAaTOB pEIICHUs OIl-
TUMH3ALMOHHBIX 3a/ad.
HaBblkamMu  KOppeKTH-
POBKH TE€XHOJIOTHMYECKUX
MPOLIECCOB HA OCHOBE
aHajM3a  Pe3yJbTaToB
pelIeHns 3a/1a4 ONTUMH-
3allnu.

3HaTh

OCHOBHBIE CITIOCOOBI U
npaBuia pa3paboTku
HOBBIX TEXHHUYCCKHUX
pelIeHuit

[IpaBuna:

- O0paboTKH ¥ cUcTeMaTH3aINK (PAKTHYECKOTO U JINTEPATyPHOTO MaTepHaa.

- CocraBiieHusi, HaNMCaHKUS U O(POPMIICHHSI OTYETA 110 MPAKTHKE.

Texnonorunueckuit npouecc. [lociie0BaTebHOCT BBIOIHEHUS TEXHOJIOTHYECKUX ONEPALIMi U pexKUMBbl. Me-
POTIPUSATHS IO COBEPIICHCTBOBAHUIO 1 HHTEHCH(DHKAIIMH TEXHOJIOTUIECKOT0 MPOIlecca U PeKIMOB

YMeTh

KOPPEKTHO BEIpaxarh U
apryMeHTHPOBAHO
000CHOBBIBATh 0a30BEIE
MIOJIOKEHUA B 00JIaCTH
MaTepUaIOBEICHHS, Ca-
MOCTOSITEJIBHO ~ OIpejie-
JISTH 10 IATEHTHOH H
HayYHO-TEXHUYECKON

O06paboTka u cucreMaTu3anus PakKTUIECKOro U JIMTEPaTypHOrO MaTepraa.
CocraBienue, HanmMcaHue 1 OQPOPMIICHUE OTYETA IO IPAKTHKE:
MeTponornyeckuii KOHTPOJIb BBITYCKaeMOU MpoAyKunu B mexe. Opranuzanus paboThl OTAeNIa TEXHUIECKOTO

KOHTPOJIA. MGTO,Z[LI KOHTPOJIA T'OTOBBIX MCTU30B. OCHOBHEIE BUbI I[C(i)eKTOB, MNPUYINHBI 06pa30BaHI/I$I, METOAbI
HX BBIABJICHUA U MEPOIIPUATHA 110 UX YCTPAHCHHUIO

[Ipon3BoacTBEHHAS —
IIpeIUIUIOMHAs
MpaKTHKa
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u npoSpammol
nH(pOpMAIUU  YPOBEHBb
TEXHUKH, HCIIOJIb3YEeMOMH
B TEXHOJIOTMYECKUAX
mporeccax
Bnanetn cnocobamu oneHuBanus | [Ipuemamu:
3HAYUMOCTH M TpakTh- | O0paboTKa M cucTteMaru3zanus (akTUIECKOro U JIMTEPaTypHOro MaTepraa.
JeCcKOM npuroanoctd | CoctaBieHue, HamUcanue u o(hopMIICHHE OTYETa IO MPAKTHKE:
MOJIyYEHHBIX Pe3yJbTa- N3ydenne MaTeprasoB Mo IJIaHUPOBAHHUIO, TEXHUYECKOMY HOPMHUPOBAHHUIO M OPraHU3alMU TPyJa B Iie-
TOB aHaJiu3a Hay4dHO- | Xe. O3HaKOMJICHHE C pa0OTON MIAHOBO-3KOHOMUYECKOW TPYIIIbI, ¢ METOJAaMH yYeTa BBITOJHEHUS IUIaHa OT-
TEXHUYECKOW JUTEPATy- | NENbHBIMU MPOU3BOJCTBEHHBIMHU YYaCTKAMH M arperatamu. MeponpHsTHS TI0 MOBBIIICHUIO TPOU3BOINUTEIh-
pHI HOCTH TpyJia. TeXHUKO-9KOHOMHUYECKHUE MOKa3aTeIH
[TK-12 - ctocoOHOCTHIO OCYIIECTBIISITh BBIOOP MAaTEPUAIIOB IS M3/ICHIA PA3IMYHOTO HA3HAYCHUS C YIETOM IKCIUTYaTAIlHOHHBIX TPEOOBAHHI U OXPAHBI OKPY-

YKAIOIIEH cpebl

3Hath METOJIMYECKHE, HOpMa- 1. Muxkpoxnumar. JleficTBre apaMeTpoB MUKPOKIIMMATA Ha YEIOBEKa
THBHBIC U PYKOBOJAIINE 2. HopMmupoBaHue napameTpoB MUKpOKJIuMata. HopMUpoBaHKeE TEMIOBOTO 00IyUeHNs
CTaHAapTbl ¥ TOKyMCH- 3. Crioco0bl HOpMAJIM3AIMK MUKPOKIMMATa POU3BOICTBEHHBIX TIOMEIIEHHI
TBI B 06Hac”£ OXpaHbI 4.3ammra OT TEIIOBOro 00IyYeH s
OKPYKAIOICH CpCIbl 5. TlpuuuHBl ¥ XapakTep 3arpsi3HEHUSI BO3AyXa paboyeil 30HbI
6. [leiicTBrE BpEIHBIX BEUIECTB HA OPraHU3M YeJIOBEKa
7. HopMupoBaHue BpEIHBIX BEIIECTB. 3alllUTa OT BPEHBIX BEIIECTB
8. Bentusinust. EcrecTBeHHast BeHTHIISIIHS. MeXaHH9IecKasi BEH TSI
ITpombIUIEHHBIN HTyM. XapaKTEpPUCTHUKH 1IyMa. J[eiicTBre yMa Ha OpraHu3M
Ymers 00CyKaaTh CIIOCOOBI 3aganme: OnpenenuThb Kjacca OIaCHOCTH OTXO0Jla PacueTHBIM METOIOM 110 CyMMe II0KasaTelel onac-

3¢ (HEKTUBHOTO peIIeHHUs
B o0nacTH BbIOOpa Ma-
TEPUAJIOB JIJIS1 U3ACIIUI
Pa3IMYHOTO HA3HAUCHHUS
C Y4ETOM 3KCIUTyaTalu-
OHHBIX TPeOOBaHUN U
OXpaHbl OKPY’KaOLIEH
cpenbl

HOCTHU COCTAaBHBIX BCUICCTB
Tabmuna 13.3
Crenens onacHocTH KoMmoHeHTOB oTxoaa (KO — kiacc onacHocTn)

N Crenenn IlepBHuHBIE TOKA3ATEIN ONACHOCTH KOMIIOHEHTA
/o OIIACHOCTH o 1 2 3 4
KOMITOHEHTaM
1 K, (OK), <1 1-10 11-100 >100
MI/KT

besomacHoCTh Kn3-
HENEITEILHOCTHA
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2 KO B nouse 1 2 3 HE YCTAHOB.
3 MAK, (ony, <0,01 0,01-0,1 0,11-1 >1
OBVYB), mr/n
4 KO B 1 2 3 4
X03/TIUThEBOM
BOJIE
5 IJK,x (OBYB), <0,001 0,001-0,01 0,011-0,1 >0,01
MT/JT
6 KO B pri6/x03 1 2 3 4
BOJIE
7 MK, <0,01 0,010,1 0,11-1 >1
(IMOKwm.p.,
OBYB), Mr/m°
8 KO B atmocdepe 1 2 3 4
9 aK,, MOV, <0,01 0,01-1 1,1-10 >10
MJIC), mr/kr
10 |Lg (S, wr/n >5 5-2 1,9-1 <1
M AK,, Mr/m)
11 |Lg (Cuper Mr/M° >5 5-2 1,91 <1
MUK, 5, Mr/31)
12 |Lg(Cuac, mr/m’ >7 7-3,9 3,8-1,6 <1,6
/TIK 6, 1K)
13 |LgKyw(oxT/BONA) >4 4-2 1,9-0 <0
14 | LDsgp, Mr/kr <15 15-150 151-5000 >5000
15 |LCso, M/’ <500 500-5000 5001-50000 >50000
16 |LCs — <1 1-5 5,1-100 >100
Mr/11/964
17 | BJA=BIIKs/XIIK <0,1 0,01-1 1-10 >10
100%
18 |IlepcucrentHocTh |OOpazoBanue |OOpa3zoBanue |OOpa3oBanue |OOpazoBaHue
(Tpancdopmariust |06oyiee TOKCHY-|IPOITYKTOB C|IPOAYKTOB, MEHEee TOKCUYHBIX
B OIIC) HBIX NPOJYK-|0ojee BEIPa-| TOKCHYHOCTh  |IPOJTYKTOB




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
TOB, B T.Y. PKEHHBIM BJIHS-|KOTOPBIX OJM3-
o0NajaIyX |HAEM JPYTruX |Ka K TOKCUYHO-
OTJJAJICHHBIMH |KPUTEPHUEB CTH HCXOJHO-
addexraMn  |OIMacHOCTH T'0 BEIIeCcTBa
WId  HOBBIMH
CBOMCTBaMHU
19 |buoakkymynsius | Beipaxkennoe |Hakoruenue Haxonnenue Her
(moBenenue B | HAaKOIUIEHHE |B B OJHOM U3 HaKOIUIEHUS
MUIIEBOM LIEMOoY- | BO BCEX | HECKOJIBKHUX 3BEHHEB
Ke) 3BEHBAX 3BEHBAX
bamn 1 2 3 4
Braangets criocobamu onennBanus | 3AJJAHUE 2
3HAYUMOCTH U MPAKTH- B paiione aspornopra nmoreprnen katactpody maccaxkupckuii camonet. 44 yenoBeka norudio, 1 — mo-
YeCKOU MPUTOJTHOCTH ctpagan. OpunuanbHOe pacciieioBaHue KaTacTpodbl MpoBen MeXrocyqapCTBEHHBIH aBHAIMOHHBIA KOMUTET
nosrydeHHbIX pe3ynbra- | (MAK). HemocpencrBenHo#l mpuunHON KaTacTpodbl Ha3BaHa oOMMOKa MIoTHpoBaHWs. Kak HaspIBaeTcs
TOB B 001acTH BEIOOpa | yMEHbBIIICHHE JaBJICHUSI B calioHe caMojiera? YKaKUTe MOCIe0BaTeNbHOCTh JCHCTBUI YeloBeKa B Cilydyae
MaTepHaloB s U3lle- | BOSBHUKHOBEHUS aBapuitHOl cutyanuu B camonete. Eciu B 2011 roxy B Poccun B aBuakaractpodax moru6io
Ui pa3nuaHOro HasHa- | 120 yenoBek, uTo cocraBisieT 24 % OT 00IIero KoJudecTBa BCeX MOTHOIINX, TO BO BCEM MHpPE 3a 3TOT TOJ B
YEHHSI C yUETOM IKC- pe3ynbTaTe aBHakaTacTpod MorudIio ... YeIoBeK.
TUTyaTaloOHHBIX Tpebo-
BaHUH U OXpaHbl OKPY-
JKaroLen cpelibl
3HaTh OCHOBHBIE OIIPEIEICHUA IlepeyeHb TeOpeTHYECKUX BONMPOCOB K 3a4eTy (4 cemecTp):
U TOHATHS MaTepuaio-
BCACHMA, CTpyKTypa U CBOHCTBa MaTepralioB. AMOp(hHOE U KPUCTANINYECKOE COCTOSIHAE MaTepHralia.
OCHOBHBIC METOABI HC- MeTobl U3y4deHHs CTPYKTYPbl MaTepPHAIIOB.
CICIOBAHUH,  MCIOJIb- Kpucrammueckas pemerka. OCHOBHBIE THIIBI PELIETOK METAILIOB. MarepuanoBecHue

3yEeMBIX B MaTepHaIoBe-
JICHUU,

CYIIHOCTh M  3aKOHO-
MEpPHOCTH  IPOIIECCOB
py  KPUCTAIUIM3AIIHH,

AHU30TpONHS.

NooghkownE

[Homumopduzm. [Tonumopdubie npeBpaiieHusl.
JedeKTs KpUCTATUTMYECKOTO CTPOSHHS.

3HepFeTI/I‘-IeCKI/Ie YCJIOBUA KPpUCTAJUIM3allUH. Brusane CKOPOCTH OXJIAXKACHHUA Ha KPUCTAJJIN3AIUIO.
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nedopmalii,  Harpese
ne(OpPMUPOBAHHBIX Me-
TaJJIOB;

CYIIHOCTh W  3aKOHO-
MepHOCTH (a3oBBIX U
CTPYKTYpPHBIX  IIpeBpa-
LIEHUH B CIUIaBax IMpu
TEPMUYECKOM,  TEPMO-
MEXaHUYECKOM U XUMH-
KO-TEPMHUYECKOM  BO3-
JICHCTBUSX;

BIIUSIHUE CTPYKTYPHBIX
XapaKTEPUCTUK Ha
CBOICTBa MaTepHalIOB U
Hux U3MCHCHUA non
BIIMSIHUEM yCIIOBUI
MpOM3BOACTBa,  00Opa-
OOTKH U 3KCILTyaTaluw;
OCHOBHBIC THUIIBI KOHCT-
PYKLUMOHHBIX M HUHCTPY-
MCHTAJIbHbIX marcpua-
JIOB JUIsl M3JENUN pas-
JUYHOIO Ha3HAYeHHs C

YY4ETOM  JKCIUTyaTallu-
OHHBIX TpeOOBaHUI U
OXpaHbl  OKpY’Karolei
cpenbl

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24,
25.
26.
27.
28.

=

Mexanus3m kpuctaminzauui. [lapamerpsl KpucTanuzanuu.

I'omorenHoe (camompon3BOIBHOE) 00pa30BaHUE IICHTPOB KpHUCTAUTH3AINH. KpuTHaeckuii 3apoapIT.
I'eTeporennoe (HecaMONIPOU3BOIBHOE) 00pa30BaHNe IICHTPOB KpHUCTAILTH3ANH. MOoIu(PHUITHPOBAHHE.
JeHnpuTHas KpuCTaJUIA3aIusl.

Kpucrannuueckue 30HbI CIUTKA. Y CalKa.

Bunasl nukBanuu.

Buner nedopmarym. MexaHn3m MIacTHYECKOH JiehopMaIium.

Haknen nmpu mmactuueckoii Aegopmanmu. Pons mucinokaruii B ynpodHeHUH.

Paspynienue metaios.

Mexanudeckue cBOiicTBa MeTaJI0B. KOHCTpYKTUBHAS IPOYHOCTD.

MexaHnueckue XapaKTCPpUCTHUKHU, OTIPEACTIACMBIC IIPHU UCIIBITAHUN Ha PACTAXKCHUC.

TBepmocThb U criocoObI ee onpeneneHus.

MexaHuueckue XapPaKTCPpUCTHUKHU, ONIPEACTIACMBIC TP AUHAMUYCCKUX UCHBITAHUAX (yz[apHasl BA3KOCTD,
TeMIepaTypa XJIaJHOJTOMKOCTH).

OcHOBHbBIE NOHATHS TEOPHM CIJIABOB: KOMIIOHEHT, CIljiaB, cucrema, ¢asa. IlpaBwio a3 (mpasuio
I'u06ca).

Tumbl TBEpABIX (a3 B METATUIMYECKUX CHCTEMAX.

[IpaBuno peryara (IpaBUIO OTPE3KOB).

OcHOBHbIE TUITBI JBOMHBIX AuarpaMM. @opMUpOBaHUE CTPYKTYPHI TIBOMHBIX CIIIIABOB.

OBTEKTHUYECKOE MpeBpalieHue. [lepurekTuueckoe npeBpaiieHie. IBTEKTOMIHOE IPEBPAIICHHE.
XapakTepucTHKa U BH/I MOJTHOHN (a3oBoii quarpammel Fe — C.

XapakTepucTHKa KOMIIOHEHTORB U (pa3 cuctemsl Fe — C.

[IpeBpamenns u GopMHUPOBaHHE CTPYKTYPHI B CTAAX (OEBIX YYryHax, CEpbIX UyTyHax) B PaBHOBEC-
HOM COCTOSTHUH

[lepeyenn TeopeTHYeCKNX BOMPOCOB K dK3aMeHY (5 cemecTp):
CBsI3b MEXIY CTPYKTYPOH M CBOWCTBAMHU CEPBIX UYT'YHOB.

Knaccudukanus, MapkupoBKa M MPUMEHEHUE CEPHIX YYyTYHOB (JIUTEHHBIHN, BBICOKOTIPOYHBINA, KOBKHIA,
0TOENICHHBIN, aHTU(PPUKIIOHHBIH).
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H~w

oo

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Bnusiaue yriepoaa v HOCTOSIHHBIX TIPUMECEH Ha CBOWCTBA CTAJIH.

Knaccudukamms, MapKupoBKa U MPUMEHEHHE YTIEPOAUCTHIX cTanel (0OBIKHOBEHHOTO KadecTBa, Kade-
CTBEHHON KOHCTPYKIIMOHHOHN, HHCTPYMEHTAIFHOM).

[IpeBparnicHus Mpu HarpeBe CTAIH.

PocT 3epHa aycTennTa npu Harpese.

N3oTepMudeckuii pacaj NepeoxiaxJaeHHOro aycTeHuTa. M30TepMUuiecKre fuarpaMMbl pacraja mnepe-
OXJIAKJCHHOTO ayCTCHHTA.

[IpeBpamiennst mpyu HEMPEPHIBHOM OXJIAXKIEHUH CTald. TepMOKHHETHYECKHE JUarpaMMbl pacraja Ie-
PEOXIIaXKICHHOTO ayCTCHHTA.

BnusiHue nerupyroomux 3JEeMEHTOB Ha YCTOMYMBOCTh M KHHETHKY pacliapa MepeoxJiakJICHHOTO ayCcTe-
HUTA.

[peBpamenus npu Harpese (IIPH OTITyCKE) 3aKAIIEHHOHN CTallu.

Knaccudukamnms, MapkupoBKa W MPUMEHEHHE KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX CTajeil (CTpOHUTENh-
Hasl, MAITUHOCTPOUTENbHAS IS XOJOAHON MITAMIIOBKH, YIydllaeMasi, pECCOPHO-TIPYKUHHAs, IAPUKO-
TIOAIIUITHUKOBAS, cTanu s 3akanku TBY, ctamu mist XTO).

OCHOBHBIE TIOHATHS U KJIacCU(DUKAINA TEPMUIECKON 00paOOTKH.

OTXHUr cTaju.

3akajka CTaJH.

Otnyck cramu. CtapeHue.

XUMHKO-TepMuYecKast 00paboTka.

Tepmo-MexaHndeckas 00paboTKa CTalu.

CrutaBbl Ha ocHOBe Mev (OpOH3BI, TaTYHH).

CrmiaBel Ha OCHOBE ATFOMUHHUSL.

CrnaBsl Ha OCHOBE TUTaHA. baOOUTHLI.

[TopoiikoBbIe, KOMIIO3UIIMOHHBIE, aMOP(HBIC MaTEPUAITBI.

CBolicTBa ¥ MPUMEHEHUE OCHOBHBIX TPYIIT HEMETAJUIMIECKUX MaTEPHAIIOB.

VYmeTh

AQHAIM3UPOBATh JTAHHBIC
O CTPYKType U CBOMCT-
BaX, TEXHOJOTHYECKUX
mporeccax MPOU3BOACT-

1.

Ilpumepnvie npaxmuueckue 3a0anus ons 3auema (4 cemecmp):
KakoBbI pa3mMepbl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPhIE MOKHO YBUZETH (Pa3pelinTh) C MTOMOIIBIO ONITHYECKO-
ro (cBeroBoro) Mukpockona? Kak BeIOpaTh Tosie3HOE yBenmueHne MUKpockomna? KakoBa ocHOBHast 0COOSH-
HOCTh IIPUTOTOBJICHNUST 00BEKTA IS MUKPOCKOITYECKOTO UCCIICIOBAHUS?
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Ba, 00pabOTKKU U MOJH-
(uKanuu MaTepualioB U
MOKPBITUM NpYMEHHU-
TENBHO K PEIICHHIO MO-
CTaBJICHHBIX 3aJa4;

— nmpuobpeTath  3Ha-
HUsS B 00J1aCTH Marepua-
JIOBE/ICHUS;

— TMPUMEHATH  MaTe-
pHAaNOBEIUECKUE 3HAHUS
B mpodeccHoHaIbHON
JCATCIBHOCTH, MHCIIOJIb-
30BaTh MX HA MEXIHC-
MUITJTIMHApHOM YPOBHE

SAE

~

10.
11
12.
13.
14.
15.
16.
17.
18.

19.
20.

OOBsICHUTB, 3a4eM HEOOXOANMO HCCIE0BATh MAKPOCTPYKTYpy? Kakumu meTromamu 3TO MOXHO CAENATh?
YTo MOKET CITY>KUTh 00BEKTOM MakpoaHain3a?

KakuM MeTo0M MOXHO YCTAHOBUTH THI KPUCTAUIMIECKOH pelIeTku MeTauia u ee napamerpsl? Kakue tu-
Bl PELIETOK BCTpeyaroTest y MetaiutoB? [loyeMy OHM Ha3bIBaIOTCS TNIOTHOYTIAKOBAHHBIMU?

[puBeanTe npuMep BIUSHUS TUIIA CBSI3H (THITA KPUCTAJUTMYECKOH PEIISTKH) HA CBOICTBA MaTepuaa.
[louemy cBoOIiCTBa KPUCTAIMIECKOTO MaTepraia, N3MEPEHHbIE B Pa3HbIX HANIPABICHUSX, MOTYT OTJIMYATh-
cs1? B kakux Matepuanax 3To sIBJICHHE He HaOIronaeTcs U noyemy?

[Nouemy npu X0MOHOM MIIacTUUECKON AedopManuy (IITAMIOBKE WJIH BHITSDKKE) MOTYT oOpa3oBatkcs dec-
TOHBI [0 KPOMKeE (Kpato) u3aenusi?

OOBSCHUTB, 4eM PA3TUYAIOTCS 0-)KeTIe30, Y-KeNe30 U §-Kemne30?

[louemy mpm xoJ0AHON TIIaCTHYECKOH AehopMaIliii BO3paCcTalOT MPOYHOCTHEIE XapakTepucThku? Kak 3to
sIBJICHUE Ha3bIBaeTCA? B Kakux ciydasx 9TO SABJIECHUE HEXKENATENbHO?

Urto o3HaualoT TEpPMHHBI Ae(OPMALIOHHOE YIPOYHEHHE, 3CPHOIPAHIMYHOE YIMPOYHEHHUE, AWUCTICPCHOHHOE
YIIPOYHEHHE, TBEPIOPACTBOPHOE YIIPOUHEHHE?

[osicauts rpaduueckn GpU3nUECcKuil CMBICI MOHITHS «PaBHOBECHAS TEMIIEpaTypa KpUCTAUIN3aLUH (TI1aBIie-
Hus1)». Kakoe ycioBre HeoOX0JMMO BBIIIOIHUTE, YTOOBI HAYAJICS TIPOLIECC KPUCTAIITA3AIINH?

OOBSICHUTB, B YEM OTIIMYHE KPUBBIX OXJIKICHUS KPHCTANTNYECKUX B aMOP(MHBIX Ten? MOXKHO JI1 TOTy9UTh
amMop(hHBII MeTanT (MEeTaJUTHYECKOe CTEKIIO0)?

[Nouemy 3epHa 3aKPHUCTAILTN30BABIIETOCS METALTMYECKOTO MaTepraia He UMEIOT TeOMETPHYECKH TPaBUIThb-
HOH (hopMBI?

Kaxkyro nenb npecnenytoT npu BBEICHUH B paciuiaB (KUIKUNA MeTaint) MoandukaTopos? Ilpusectu npuMepsl
JeHCTBHUA MOIU(UKATOPOB.

OOBSICHUTB, B KAKOH OTJIMBKE 3€PHO 3aKPUCTAIUTM30BABIIErOCs MeTaiia OyaeT OoJIbIe: TP Pa3IUBKE KU~
KOI'0 MeTajula B IecyaHyto (opMy WK B METATIMIECKYIO?

OOBSCHUTB, K YEMY MOKET IIPUBECTH [IEPETPEB paciuiaBa Mpej pasiIuBKON ero B GOpMBI (M3710KHHUILIBI)?
OOBSCHUTE, 3a4eM TIPOBOISIT OTIEPAITHIO ITOICTY>KUBAHKS TIPH TIOTYICHNUH OTINBOK? Kak ee oCyIecTBUTh
OOBSICHUTB, MPH KaKoi fe(opMaIiik MOKHO HEOOpaTUMO M3MEHUTH (pOpMy, pa3Mephl ¥ CBOWMCTBA MaTepra-
JIa — yIpyroi Win IIacTH4ecKOon?

OOBSCHUTD MOHSATHE TEOPETHUECKAsl IPOYHOCTh KpucTaiia. Kak oHa u3MeHsieTcs Ipy M3MEHEHUH TUIOTHO-
CTH TUCTIOKAINI?

OOBSACHUTB, YTO IIPOUCXOAUT IPH POPMHUPOBAHUHU TEKCTYPHI B I€(POPMHUPOBAHHOM MaTepuaie?

3auem TpeOyeTcs BOCCTaHABIMBAThH INIACTHYHOCT XOJIOJHOAS()OPMHUPOBAHHOIO JIMCTA (KAJIMOpOBaHHOM 3a-
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

1.

TOTOBKH, BOJIOYEHOH NpoBostokn)? Kakoii 00paboTKOI 3T0 MOXKHO clienaTh?

OOBSICHUTB, KaKOE CBOMCTBO MaTepuajla XapaKTepH3yeT TBEpAOCTh. Ha 4eM OCHOBBIBAIOTCS METOIBI H3MEpE-
HUS TBepaocTH? B ueM ux oTimiame?

Kak npoBogsT ucnsITanue Ha yAapHYIO BA3KocTh? KakoBa ero nemns?

C KaKoil 1enbio MPOBOAT YCTAIOCTHBIE UCTIBITAHUA?

Ha npumepe nBYXKOMIOHEHTHOM CHCTEMBI IOKA3aTh, KaKyH0 MH(GOPMALUIO MOXKHO HOMYYUTb, HOJIb3YSCh
TIPABUJIOM pbIuara (TIpaBHiIoM OTPE3KOB).

CxemMaTHYHO W300pa3UTh JUarpaMMy JBOMHON CHCTEMBI C OTCYTCTBUEM PAacCTBOPUMOCTH (C IIOJTHOW PacTBO-
PHUMOCTBIO, C OTPaHUYCHHOI PacTBOPUMOCTHIO) KOMIIOHEHTOB B TBEPIIOM COCTOSIHHUH, aTh XapaKTEePUCTHKY
TOYEK, JINHUH AnarpaMmsl, (a3 1 Oe3BapuaHTHBIX IPEBPALLIECHUN CHCTEMBL.

Paccuntarh OTHOCHTEIBHOE KOIMYECTBO CTPYKTYPHBIX COCTABISIIOIINX CIUIaBa P KOMHATHOM TEMITepaType
Y CXEMaTHYHO M300pasuTh CTPYKTYpY CIUIaBa JBOWHOM CUCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH (C MTOJTHON
PacTBOPUMOCTBIO, C OTPAaHUIEHHON PACTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPIIOM COCTOSIHHH.

Ornmmmre oOpa3oBanue JefedypuTa. B kakux crmaBax oH 0Opa3yercsl, KaKOBBI YCIOBHS €ro 00pa3oBaHus?
Kaxoit neneOypuT Ha3bIBaIOT MpeBpanieHHbIM? CXeMaTHIHO U300pa3uTh CTPYKTYPY JieneOypuTa Mmpu KOM-
HAaTHOM TeMIlepaType.

Omunre obpa3zoBanue nepiura. KakoBel ycimoBusi 00pa3oBaHus M XapaKTEPUCTUKK 3TOH CTPYKTYpbI? Cxe-
MaTH4YHO HM300pasuTh CTPYKTYpy NeEpiHTa MpU KOMHATHOW Temreparype. KakoBbl pa3HOBHIHOCTH STOU
CTPYKTYpbI?

HazoBute kputnueckue ToUkH cTainy U ux obozHadeHue. Kak oHn onpeznensitorcss? Yka3arh UX MOJIOKEHHE
Ha auarpamme Fe-C.

N300pasuth quarpaMmy COCTOSIHUS JKEJIe30 — KapOu]I Jkelie3a, yka3aTh (ha3bl BO BCEX 00JIACTIX JAUArpaMMebl,
paccMoTpeTh TipeBpalieHus B cruase, conepxkariem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii
CIIaB Ha3bIBaeTcs? PaccunTaTth OTHOCHTENIBHOE KOJIMUECTBO CTPYKTYPHBIX COCTAaBIISIOLIMX B 3TOM CIUIABE U
CXEMaTUYHO N300pa3UTh €T0 CTPYKTYPY MPU KOMHATHOW TeMIlepaType.

OOBSCHUTB, YEM IMAarpaMma Kene30 — rpaduT OTIIMYaeTCsl OT AUarpaMMBbl JKeJe30 — HeMeHTHT. M300pasuth
CXEMaTUYHO CTPYKTYPBl CEPbIX UyTryHOB C Pa3HOM METAUIMYECKOH OCHOBOW ((peppuTHOH, (eppHuTHO-
TIEPIIMTHOMW, TIEPIIUTHOH) U ¢ pa3Hol GopMoii rpadUTOBBIX BKIFOUCHHH (TUIACTHHYATOM, MAapoBUAHON). O0B-
SICHUTB, KaK MPOUCXOJIUT TpoIiecc rpaduTr3aniu 1 GOpMUPOBAHUS CTPYKTYPhI B 3TUX CIIaBaX.

IIpuMepHble NpaKTHYECKUE 3aJaHMA 1JIs K3aMeHa (S cemecTp):
M300pa3uTh NOJHYIO AMarpaMMy COCTOSIHMS JKEJIE30 — YIJIEpoJ, yKasaTh (hasbl BO BceX oOnacTsx aua-
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10.

11
12.

13.
14.

15.

rpaMMbI, PACCMOTPETh MPEBPAICHUS B CIIABE CUCTEMBI JKeJe30 — KapOu/1 skenesa, conepxkariem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii criaB HasbIBaeTcsi? PaccunTath OTHOCHTEIBHOE KOJIMYECTBO
CTPYKTYPHBIX COCTaBJLIIOLIMX B 3TOM CIUIABE M CXEMAaTHYHO M300pasUTh €ro CTPYKTYpPY HPH KOMHAaTHON
TeMIepaType.

N300pa3uth NOJHYIO AUArpaMMy COCTOSIHHUS JKENIe30 — yIIIepoja, yKasaTh (ha3bl BO BCEX 00JACTSIX Jaua-
rpaMMBbl, pACCMOTPETh MPEBPALLECHHS B CIJIABE CUCTEMBI XKeje30 — rpadut, comepxaruem 2,5 % C, ¢ pasHoit
METAITMIeCKONH OCHOBOH ((peppuTHOH, heppUTHO-TIEPIUTHOMN, IEPITUTHON) U C pa3HOU (opMor rpaduTo-
BBIX BKJIIOUCHHWH (IUTacTMHYATOH, mapoBuaHon). Kak Takoii crmaB HasbiBaeTcst? CXeMaTHUHO U300pa3uTh
€ro CTpPYKTYpy IPU KOMHATHOM TeMIepaType.

PacimdpoBats Mapku cTanu, ykazaB coepKaHUe YIepoa, BUI U COAEp)KaHUe JISTUPYIOLIMX 3JIEMEHTOB,
KauecTBO, HA3HAYCHHE U MPUMEpPHEIE CBOWCTBA.

PacumdpoBats MapKy ceporo (JIMTEHHOTO, BHICOKOMPOYHOT0, KOBKOT0) YYTYHA, YKa3aB €ro CTPYKTYpy U
YCIIOBHS MOTYYEHHS

HazoBure kpuTHdyeckre TOUKH CTajH U uX o0o3HavYeHre. Kak oHM onpenensioTes? YKa3aTh WX MOJOKEHHE
Ha auarpamme Fe-C.

Kaxoii aycreHUT 1 moueMy Ha3bIBaIOT NepeoxiaxaeHHbM? Kak ompenenuTts cTeneHb ero mnepeoxiaxie-
Hus1?

[Nouemy B 3aKajI€HHOM CTaIM BCETAa MPUCYTCTBYET OCTATOUHBINA ayCTCHUT?

Kax MOXHO MCHONb30BaTh Ha MPAKTHKE W30TEPMUUECKUE JTarpaMMBbl PACIiaia TepeoXiIakIeHHOIO aycTe-
HuTa?

Kax n3meHsITCsSI CBOWCTBA CTAIM NPH YBEITMUYEHHH CKOPOCTH OXJIXKICHHS B TepinTHOM uHTepBaie? O0b-
SICHUTD, TIOUeMy?

BriOpaTs Hanbonee AUCHIEPCHYI0 CTPYKTYPHYIO COCTaBIIIOIIYIO, (hOPMHUPYIONTYIOCS Tpu AU Hy3MOHHOM
pacraie nepeoxsiaKICHHOr0 ayCTeHHUTA.

Uro 00111ero 1 B YeM OTINYHS B CTPYKTypax MEPIUT, COPOUT U TPOOCTUT?

OOBACHUTD, IOYEMY MapTEHCUT UMEET BHICOKYIO TBEPAOCTh. 3a4eM CTajlb CO CTPYKTYPOH MapTeHCHUTA Ha-
JI0 TIOABEPraTh OTITYCKY?

OOBsiCHUTD, B KaKO# CTaim OyJeT BBIIIE TBEPAOCTH MpH 3aKaike: B cTaimn 45 wmu 30XT'C?

OOBsicHUTD, Y KaKoi cTany OyaeT OobIIe MPOKATMBAEMOCTh — YTIIEPOANCTON I JIETUPOBAHHOW? 3adueM
HEOOXOAMMO 3HATh MPOKAIMBAEMOCTb CTaIH?

Kax BbIOpaTh CKOPOCTBH OXJIKICHHS TIPY 3aKAIKE JUIS TIOYYEHNS] MAPTEHCUTHON CTPYKTYPHI I10 BCEMY Ce-
YEHUTO M3AEId?
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16. Jlns kakoii cranu — JJOIBTETOMIHON WU 3a3BTEKTOUIHOM — HY)KHO IPUMEHSTh HETIONHYO 3aKkaiky? losic-
HHTb, UCTIONB3YsI Anarpammy Fe-C.
17. CpaBauTe CBOMCTBA CTaH ¢ OSHHUTHOW CTPYKTYPOIl M MapTEHCUTHOM CTPYKTYpOH, C OSHHUTHON U TPOO-
CTUTHOH CTPYKTYpoil. OOBSICHUTE pa3muyms.
18. Tlouyemy mpu OTIyCKe 3aKJIICHHOH CTAII BHIOMPAIOT pa3IHYHbIE TEMIIEpaTyphl HarpeBa?
19. Kaxkas ctanp nocie yiaydiieHus OyieT IMeTh 0oliee BBICOKYIO TBEpAOCTh: ctaib 45 wmu cranb 30XI'C, ecrm
OTITyCK IIPOBOJVJIIN [IPH OJHOM U TOH K€ Temreparype?
20. TloueMy pexymuii WHCTPYMEHT W3 YIJIEPOJVCTOM CTalll MOABEPraroT HU3KOMY OTHyckKy. Kakas Oyner
CTPYKTypa 1 CBOMCTBA TAKOI'O HHCTPYMEHTA?
21. B 4em ocHOBHast 0COOCHHOCTP ¥ IPEMMYIIIECTBA TEPMOMEXaHIUIECKOW 00paOOTKH CTamn?
22. C xakoM LIeJIbI0 HACHIIAIOT OBEPXHOCTh HU3KOYTJICPOAUCTOM CTAIU YIIIEPOIOM?
Bnanets npodeccuoHaNbHBIM IIpuMepHble NpakTHYeCKHe 3aJaHN JUIA 3a49eTa M0 PellleHHuI0 3a1a4 3 npodeccnoHaJIbHOH obaactu (4
S3BIKOM B 00JIacTH Ma- | ceMecTp):
TEPUAIOBEICHUS; 1. Kak mpoBectn Makpoanann3? KakoBbl ero 1eim, MeTobl?
MPAaKTUYECKUMHA  HaBBI- 2. Kakum MeToJ10M MOYKHO MCCJIC/IOBATh PacIpe/ICIiCHHE CEPhI B CIIMTKE (OTIIMBKE, 3arOTOBKE)?
KaMU  HCIIOIB30BaHUS 3. Kak nposectH 1i1y00KO€e TpaBJieHHE CTAIBHOrO 00pasiia. KakoBsl ero menu?
OCHOBHBIX METOJIOB HC- 4. KakuMm MeTOOM MOXKHO BBISIBUT IIOPBI, TPELIMHBI, PAKOBHUHBI, KPYIIHbIC HEMETAJUTMUECKHE BKJIIOUEHUS B
clieioBaHus B 00JacTH OTJIMBKE (CJIMTKE, OTJIMBKE, IOKOBKE, IIPOKaTe)?
MaTepHaIOBEICHUS; 5. Ilpm MakpoaHanu3e CIMTKa BBISBICH JIMKBAIIMOHHBIN KBaapar (MOAycajouHas JIMKBAIWs, OCeBasi TIOpHUC-
BO3MOXHOCTBIO  MEX- TOCTb, CKBOPEUHHK, KAMHEBUAHBIN H3JI0M, (DIIOKEHBI, H(EPHBIA U3110M, paccioeHue). OObSICHUTD MIPUYH-
JUCLUIUIMHAPHOTO TIPH- HBI [OSIBIICHUS 3TOT0 Ae(eKTa 1 BOSMOXKHBIE CTIOCOOBI €T0 UCTIPABIICHUSI (TIPEIOTBPALLICHHS).
MEHEHHUSI MaTepualioBe- 6. Kak oTaM4uTh YCTaNOCTHBIM M3I0M OT MPOYMX BUJIOB M31oMa? KakoBBI IPHUUYMHBI MPOSIBIICHUS TAKOTO W3-
JICHUS, Jioma?
HaBBIKAMU OLICHKH TeX- 7. Kak oTau4uTh BSI3KOE paspyllIeHre OT XPYIKOro?
HOJIOTUYECKHX W CIy- 8. Kak mpoBecTi MUKPOCKOIIMYIECKOE UCCIIEIOBAHNE METAIINIECKOTo MaTepruaia? UTo MOXKHO BBISIBUTS C T10-
XKeOHBIX KavyecTB MaTe- MOIIBIO TAKOTO MCCIIETOBAHUS?
pHaIoB  MyTeM  KOM- 9. Kak MOXHO NOBIHATH HAa BENMYMHY 3€pHA NPH KpHCTAUIM3auuu Metauia? Kakue Mepbl MOXKHO Hpeio-
IUIEKCHOTO aHaln3a HX KHTb 151 TOTO, YTOOBI 00ECTICYNTh MOMyYEHHUE MEJIKOTO 3epHA NPH KPUCTAIUTH3ALIHN ?
CTPYKTYpPBI U CBOMCTB, a 10. OOBsICHHUTD, B YEM pa3IMvMe MKy XOJIOHOU 1 Topsueil miactudeckoit nedopmarmsmu? [logemy mpu xo-
TaKXe pe3yJbTaToB (u- JIOZHOH TIacTU4ecKor nedopMany HaOIOIaeTC YIPOUHEHHE METAILIA, a TIPH TOpSYei 3TOro He IpoHc-
3UKO-XMMHUYECKHX, KOP- XOIHT?
PO3MOHHBIX M JIPYTUX 11. Kak BOCCTaHOBUTB IDIACTUYHOCTH XOJIOAHOIe()OPMHPOBAHHOTO JIMCTa (KaJIMOPOBAHHOM 3arOTOBKH, BOJIOYE-
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HUCIIBITAHUH

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

HOM NpoBonokH)? Kak oCcyIecTBUTh ornepannio peKpuCcTa/UIN3alOHHOTO OTXKUra?

Kak ompenenuts npenen ynpyroctu (Ipeien TEeKy4ecTH, MPeAeN MPOYHOCTH, OTHOCUTENLHOE YJIMHEHHUE,
OTHOCHTEITFHOE CY>KEHHE, TBEPIOCTb, YAAPHYIO BSI3KOCTH) MaTepraa?

Kak onpenenits OTHOCHTEIEHOE KOMMYECTBO (Da3 (CTPYKTYPHBIX COCTABIISIONINX) MPH 3aJaHHON TeMIlepa-
Type B JBOMHBIX cruiaBax? [10sSCHUTH rpaduuecKy.

[Ipn KakWX yCIOBHAX B METAJUIMYECKHUX CIUIaBaX MOXET 00pa30BaTh TBEPABIA pacTBOp 3aMelIeHHUs (TBEp-
IIBII pacTBOP BHEAPEHUsI, XUMHUUECKOE COCAMHEHNE, MEXaHHMIeCKasi CMeCh KOMITOHEHTOB)? Kak BBITIISIAT
obnacTu 9TrX (a3 Ha AuarpamMMax COCTOSTHHS?

CxeMaTn4HO N300pa3uTh KPUBYIO OXJIAXKICHNS U CTPYKTYPY JFOOO0TO CIIaBa ABYXKOMITIOHEHTHON CHCTEMBI
(c oTcyTCTBHMEM PAaCTBOPMMOCTH, C IOTHON PacTBOPHMOCTBIO, C OTPAHUYEHHOW PacCTBOPHMOCTBIO KOMIIO-
HEHTOB B TBEPIOM COCTOSIHUM) TP KOMHATHOM TeMIieparype.

CxeMaTu4HO W300pa3UTh CTPYKTYPY JFOOOT0 CIIaBa JBYXKOMIIOHCHTHOM CUCTEMBI IPH KOMHATHOM TeMITe-
parype, paccuuTaB OTHOCUTEIBHOE KOIMIECTBO CTPYKTYPHBIX COCTABIISIOIINX.

[Tpr MEKPOCKOITUECKOM HCCIIeIOBAHUH B CIDIABE HAOIIOMAIOTCS 3epHA (hepprTa U HEOOIBIIOE KOIMIECTBO
nemenTuTa. Kak HasbiBaeTcs Takoii crutaB? KakoBbl ero cBoicTBa 1 001aCTH PUMEHEHUS?

[Tpr MUKpPOCKOIIYECKOM HICCIIEIOBAaHHUH B CIUTaBe HAOMOAat0TCs 3epHa eppuTa 1 niepimut. Kak Ha3pBaeTcs
Takol cruiaB? KakoBBI €ro CBOMCTBA M KaK OHM 3aBUCAT OT KowdecTBa repiuta? KakoBbl obmacTu mpume-
HEHMS STUX IIJIABOB?

[Ipr MHKpPOCKOIIMYECKOM HCCIIEIOBAHMHU B CIUIaBe HaOmromaroTcst mepiauT. Kak Ha3piBaeTcst Takol CruiaB?
KakoBbI pa3HOBHIHOCTH TaKOH CTPYKTYPBI U PA3JIHUHS B UX CBOMCTBAX?

ITpr MEKPOCKOIIITUECKOM HCCIICIOBAHUH B CIIABE HAOIIOAIOTCS MEPIIUT U CETKA IIEMEHTUTA 110 TPaHUIIaM
3epeH. Kak Ha3pIBaeTcs Takoi cruiaB? KakoBbl ero cBoiCcTBa M 00IACTH IPUMEHEHNS?

[Tpn MEKpOCKOITIUECKOM HCCIIEIOBAaHNY B CIUIaBe HaOmromaercs neae0ypuT. Kak HasbIBaeTCsl Takoi criiaB?
KakoBeI ero cBoiicTBa 1 001acTH PHMEHEHUsI?

[Ipy1 MHUKpPOCKOIIMYECKOM HCCIICIOBAaHUM B CILUIABE HAOJIONAIOTCA 3epHa (eppuTa M BKIIIOYEHMs rpadura.
Kak nasbiBaercs Takue ciuiaBbl? KakoBbl pa3sHOBUAHOCTU CIUIABOB C TAKUMHU CTPYKTYPHBIMH COCTABIISIEO-
[IMMH, KaKOBBI Pa3JIMYMs B X CBOMCTBaX?

[Ip1 MHKPOCKOIIMYECKOM HCCIICAOBAHUM B CIUIABE HAOJIIOAAIOTCS 3epHa ()eppuTa, MEPIUT W BKIHOUCHHS
rpadura. Kak Ha3piBaercs Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH CILIABOB C TAKMMHU CTPYKTYPHBIMHU CO-
CTaBJISIFOIIMMU, KaKOBBI pa3IMyMsl B UX CBOMCTBaX?

[Tpy MUKPOCKOIIMYECKOM HCCIICAOBAHUM B CIIaBE HAOJIONAIOTCS MEPIMT U BKItoYeHus rpadura. Kak Ha-
3BIBACTCS TAKHE CIUIABBI? KaKOBBI pa3HOBHUAHOCTH CIUIABOB C TAKUMH CTPYKTYPHBIMH COCTABIISTIONITAMH, Ka-
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KOBBI pa3jiniuvsd B UX cBolicTBax?

25. Kak uneHTnUIMpoBaTh B CTAIM BUIMAHIITETTOBYIO CTPYKTYpY? IIpH Kakux ycinoBHsIX OHa MOXKET 00pa3o-

BaThCS M KaK 3TO MOBJIHSET Ha CBOHCTBA cTan?

26. IIpu KaKuX yCIIOBUSX B CTAIN MOXET 00pa3oBaThCs NEPeChILeHHbIH Gpepput? Kak OH MoBnuMsieT Ha CBOKCT-

Ba crainu. Kak npenorBpartuts ero oopazoBanue?

27.TaKoro 4yryHa M ero CBOMcTBa?

IIpuMepHble MpakTHYeCKHE 3aaHNA JJIS1 IK3aMeHa M0 PelleHHI0 3a/1a4 U3 NpodeccuoHATbHON 00/1acTH
(5 cemecTp)

1.

2.

No ok

9.

OOBACHUTD, KaK BBIOPATh COAEPKAHNE YIIICPOAA B CTAIX I U3TOTOBICHUS AETATH MAIINH, KOHCTPYKLIMU
WU COOPYXKEHMUS.

OOBSCHUTB, KaK BBIOpAaTh COZIEpIKAaHUE YIIIEPOAa B CTANM /IS U3TOTOBJICHUS PEXYIIEro (IITaMIIOBOTO) WH-
CTpyMEHTA.

Kak 1o cTpykTypHOMY NpH3HAKY MOKHO OTPENENUTh CTaNb (OeJblil YyTyH, CEephlii YyTyH, TOJOBUHYATHIN
YYTYH, KeJIe30 TEXHUIECKOW YUCTOTHI)?

OOBACHUTB, MOXKHO JIM HCIIOJIb30BATh OEJIbIN UyTyH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepuara.

OOBACHUTB MPEUMYLIECTBA CEPOT0 YyT'yHa M0 CPABHEHUIO CO CTAJIBIO.

OOBSICHUTH, MOXKHO JIM MCIIOJIb30BaTh OEIbIM YyTryH B KaUeCTBE KOHCTPYKIIMOHHOTO MaTepuraa’?
OOBsICHUTD, Kakas Gopma rpaguTa B MEHBIIIEH CTETICHH OCNaliseT MEeTANINYECKyI0 OCHOBY 4yryHa? Kak
MOJIyIHTh TaKyko (popMmy rpadura B OTIMBKeE?

Kak nomyuuts OTJIIMBKY CO CTPYKTYpOi KOBKOTo uyryHa? KakoBbl pa3HOBHIHOCTH CTPYKTYPBI TAKOTO YyTY-
Ha U ero cBoicTea?

[Novemy He TPOMCXOJUT YIIPOUHEHHUS CTAIM TIPH Topsueld ractuyeckoi aedopmanuu mpu 1050 °C?

10. Iouemy medopmarmst ceunna (Trur. = 327 °C) npu KOMHATHOM TeMIiepaType sBIsieTcs ropsiueid qedopma-

uein?

11. HpI/I PCKPUCTAIIIN3ALITMOHHOM OTXKHIC XOHOZ[HOKaTaHOﬁ JIeHTHI 13 cranu 08km OXJIQKACHNUC B MHTCPBAJIC

temnepatyp 680 — 370 °C BenyT ¢ Masoii ckopocThio. [Touemy 310 HE0OX0AUMO?

12. Ha3Haunth PCKUM PCKPUCTAIIIU3ALMOHHOIO OT>KUTa IJIA HI/IKOYFJIepO,Z[I/ICTOﬁ XOJ'IO,I[HOKaTaHOfI JINCTOBOM

CTaJIn.

13. Kak omnpenenstoT CKIIOHHOCTh CTAIM K POCTY 3epHa Ipy Harpese?
14. Ha3HauWTh PeXUM IOJTHOTO OTXKUI'a JIs CTAJIM MapK 45.
15. Ha3HaunTh pexuM HOPMAIM3ALIUH JUIs CTAIM MapKu 45.
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16. BeiOpats TepMuyecKyto 00paboTKy ISl HCTIPaBICHHMS BUIMAHIITETTOBON CTPYKTYPHI B CTAJIbHOM OTIIMBKE.

17. BeiOpats TepMudecKyto 00paboTKy ISl HCTIPABICHHUS KPYITHO3EPHUCTON CTPYKTYPHI TOpsiYeKaTaHOM CTalH.

18. BeiOpath 3aKajIouHYyIO Cpe/y, 00CCIICUHBAIOIITY0 HAMOOJBIIYIO MPOKAITMBAEMOCTD YTIICPOIUCTOMN CTAIIH.

19. BeiOpathb 3aKajI0uHyro Cpey AJIs 3aKajKu JIETHPOBAaHHOW YIIICPOANCTON CTANIN.

20. BeiOpath pekuM OTITyCKa 3aKaJIeHHOW CTajlH, 00ECIIEUMBAIOIINI COXpPAaHEHHUE BHICOKOH TBEPIOCTH.

21. BeiOpath pexxiM OTITyCKa 3aKaJICHHOM CTaIH, 00ECTICUMBAIOIINIA BRICOKHE YIIPYTHE CBOMCTBA

22. BriOpath pexuM OTITyCKa 3aKaJIeHHOM CTaid, 00ecTieunBaOIINi codeTaHne BHICOKON MTPOYHOCTH, TBEPIO-
CTH, IJIACTUYHOCTHU U YAPHOM BSI3KOCTH.

23. Cranp 45 ObUIa MOIBEprHyTa HarpeBy MOJ 3akaliky 1o Temrepatrypsl 740 u 840 °C. Kakoii pexuM Harpesa
BBIOpaH MPaBWILHO U MOYEMY?

24. Cranp Y10 Oblta onBeprayTa HarpeBy Mo 3akaiky Ao temnepatypbl 740 u 900 °C. Kaxoit pexxum Harpesa
BBIOpaH NPaBIIILHO M ITOYEMY?

3HaTH

OCHOBHBIE TEPMHHBI U
MOHATHS B 00JIaCTH Ha-
HOMaTEPHAJIOB W HAHO-
CHCTEM;

oTmpezeNieHus TPOIECCOB
HAHOTEXHOJIOTHH;
OTJIMYMUTENIbHBIE  TIPH-
3HaKH HaHOTEXHOJOIUH
JUTSL TIOJTyYeHUs] HaHOMa-

TEPHUAIIOB pa3InyHON
MEpPHOCTH;
XapakTepHble  OCOOEH-

HOCTH IIPOLIECCOB MOJIY-
YeHHs] HaHOMaTepHaJIOB
pa3iIMYHON MEpPHOCTH C

YU4€TOM  JKCIUTyaTallu-
OHHBIX TpeOOBaHWN U
OXpaHbl  OKpY)KaroIlen
Cpensbl;

MIPUHILIMIIBI BBIOOpA TeX-

Ilepeuens 6onpocoe 011 nOO20MOGKU K 3auemy:

1. BemectBo, daza, MmaTepuan. Mepapxudeckoe cTpoeHne MaTepraioB. HaHomarepuaisl, TepMUHBI U OTIpee-
neHus1, kinaccupukanus. Heopranuueckue W opraHudeckue (yHKIMOHAIBHBIE HaHOMaTepuanbl. [ MOpuHbIe
(oprano- HeOpraHW4ecKHe U HEOpPraHO-OPTaHWYECKIE) MaTepHaIbI.

2. VUctopusi BOBHUKHOBEHHSI HAHOTEXHOJIOTMHA M HAayK O HaHOCHCTeMax. MeXINCUMIUIMHAPHOCTh U MYJIbTHU-
JTUCHIMIUIMHAPHOCTD. [IprMepbl HAHOOOBEKTOB U HAHOCHCTEM, UX OCOOCHHOCTH M TEXHOJIOTMYECKUE TPUIIOKE-
Hus1. OOBEKTHI 1 METOIBI HAHOTEXHOJIOTHH.

3. OcHoBHBIE NPUHIMITEI popMupoBaHus HaHOcHcTeM. Pu3nueckue U Xumuueckue Metosl. Ilpoueccs! nomy-
YEeHUS1 HAHOOOBEKTOB «CBEPXY — BHU3Y.

4. Ipouecce! OTyYeHNsI HAHOOOBEKTOB «CHU3Y — BBEPX).

5. KBaHTOBBIE TOUKH, KBAHTOBBIE SIMBI. | [puHINIIBI Pa3pabOTKN TEXHOJIOTHH MOTYYEHHUSL.

6. Kitactepsl. MeToap! 1oly4eHus Ki1acTepoB. TeXHOIOrnuecKre npueMsl 1 000pyA0BaHHUE.

7. TexHOMOTHU «CBEPXYy-BHM3)» MOMydeHHS HaHodacTHi. OOmias XxapakTeprucTHKa U crieu(puIecKre 0coOeH-
HOCTH MeTOoA0B. O60pymOBaHUE ISl TOTYYEHUSI HAHOYACTHUI] METO/IaMHU «CBEPXY-BHH3Y.

8. TexHOJIIOTUHN «CHU3Y BBEPX» MOIy4eHUs] HaHO4YacTUl. OOIIas XapakTepucTHKa U crenuduueckrue ocodeH-
HOCTH MeTOoA0B. O60pyIOBaHUE ISl TOTYYEHUSI HAHOYACTHUI] METOIaMU «CHU3Y-BBEPX).

9. 3omb-Tenh METOJ: JOCTOMHCTBA, HEAOCTATKH. [IpuMeHeHne 30Jb-Tenh METOAA /IS MOJTydYeHUs] HaHOMaTe-
puanoB. TexHomornueckue npuemMsl 1 000pya0BaHHE.

10. Texnonoruu 1 000pyAOBaHHE AJIS IOJTyYEHHS YTIIEPOAHBIX HAHOCTPYKTYP.

11. TexHonoruu u 00opyoBaHHe GUINIECKUX METOJIOB MOTYUYECHUS] HAHOTUICHOK.

OCHOBBI HAHOTEXHO-
JIOTUH
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HOJIOTHYECKHUX peXuMOB | 12. Texnonoruu u 060pyJ0BaHHE XMMUYECKAX METO/IOB MTOTYUYCHHUS! HAHOIIJICHOK.
nporeccoB  nonydeHus | 13. [Tonmyuenne HaHomiIeHOK MeTo0M Jlenrmiopa-bnomkert. TexHoTOrH4YecKre MprUeMbl U 000pyI0BaHHE.
HaHOMaTepuaioB ¢ yde- | 14. [loBepXxHOCTHOE MUKPOJIETHPOBAHHE.
TOM SKCIUTyaTallMOHHBIX | 15. MoHHAs UMIIaHTaIys.
TpeOoBaHMii W oxpaHsl | 16. TexHomoruu moay4eHns HAaHOKEPaAMHUKH.
OKPY>KaroIlEel Cpepl; 17. HempepbIBHBIE METOABI MHTEHCUBHOW TUTACTUYECKOH AedopMariu.
TEeXHOJOTHYecKrue ore- | 18. MeTosl HHTEHCUBHOM ITacTHdecKoi qedopmanui. TexHOIOorHIecKre prueMbl 1 000pyI0BaHHE.
paunu u TexHonoruue- | 19. TexHomorum camocOopku. [Iporecc caMocOOpKH, MOMYMPOBOJHHKOBBIE OCTPOBKOBEBIE CTPYKTYPHI, MOHO-
CKHE PEXHMBI IPOLEC- | CIOM.
COB MoJy4eHus: HaHoMa- | 20. CamoopraHu3anus Kak MpueM IOJIydYeHHUs HAaHOCTPYKTYp. TexHororndeckrue npueMsl ¥ 000py10BaHHeE.
TEpUANIOB ¢ y4eToM 3Kc- | 21. TexHomornueckue 0coOEHHOCTH U 000pyI0BaHUE MOTYUICHUS aMOP(HHBIX METAILIOB.
TUTyaTallMoOHHBIX Tpebo- | 22. Jlutorpadus. TexHonornyeckre NpueMsl 1 000pyAOBaHHE.
BaHUA U OXpaHbl OKpPY- | 23. BHOHAHOTEXHOIOIUH.
JKAIOIIEH CpeIbl; 24. CynpamoneKyJisipHas opraHusanus Mojekysl. MoinekynsipHoe pacno3HaBaHue. IlonumMepHsie Makpomoie-
OCHOBHBIE M BCIIOMOTa- | KyJIbl, METOBI MX Noiy4yeHus. CaMoopranu3aius B MOIUMEpHBIX cucTemMax. CynpaMoNeKysipHbIe TOJTUMEPHI.
TelbHBIE MaTepuansl W | 25. Ou3nka HAHOYCTPOMCTB. MeToAbl CO3AaHHA HAHOYCTPOMCTB. MexaHWMYeCKHe M 3IEKTPOMEXaHUYECKHE
o0opynoBaHHe Uil TO- | MUKPO M HaHOYCTpoiicTBa. CEHCOPHBIE IEMEHTHl MUKPO- U HAHO-CUCTEMHON TEXHUKH.
Jy4yeHHus HaHoMarepua- | 26. HaHOKOMIO3HIIMOHHBIE MaTepHabl, 0COOEHHOCTH CTPYKTYpBI, CBOMCTBA, METOABI MOIYUYEHHUS.
JIOB 27. HaHonOpHCThIE CTPYKTYPhI, 0OCOOEHHOCTH CTPYKTYpPBI, CBOWCTBA, METO/IbI ITOTyUEHUSI.
28. IlepcneKTUBBI IPUMEHEHHS] HAHOTEXHOJIOTHI JUIS CO3aHNsI MAaTEPHUAIIOB M CTPYKTYP C 3alaHHBIMU CBOM-
CTBaMH.
29. DKkoyoTUYeCcKUe acreKThl HAHOTEXHOJIOT .
30. ObGecrieueHue OXpaHbl OKPYKAIOLIEH CPebl U 3A0POBbs UeJIOBEKa NP pa3pabOTKe HAHOTEXHOJIOTHH, MPo-
W3BOJCTBE U HKCIUIyaTallud HAHOMATEpUAJIOB ¥ HAHOCTPYKTYP
YMeTb o0CyXJaTh  COBpPEMEH- | BapraHThI MPaKTHUECKUX 3aJaHMI:
HOE COCTOSHHE HaHO-
TEXHOJIOTH; . Onpenenenne 0coOEHHOCTEN CTPYKTYPHOTO COCTOSIHUSI HAHOMATEpHAIOB Pa3IMYHON MEPHOCTH.
OIPENENATh  OCHOBHBIC | . MeTOo/1bl U3yUEHHUS COCTaBa U CBOMCTB HAHOCTPYKTYP U HAHOMATEPUAIIOB PA3IIMYHON MEPHOCTH
TEHASHIIMM  PA3BUTHUA | . TexHONOTHYeCKHUe OCOOCHHOCTH MoiydeHus: 0D-HaHOCTPYKTYp METOJIOM OPOIIKOBOW METAJLTYPrHH.

HaHOTEXHOJIOTUH C yue-
TOM SKCIUTyaTallMOHHBIX
TpeOOBaHUI M OXpaHbI

. Texnonornyeckne ocoOeHHOCTH puMeHeHus 1 D-HaHOCTPYKTYp 17151 MOANGHUIMPOBAHHUS KOHCTPYKLIMOHHBIX
MaTepHuajoB
TexHOJOrHYECKHE OCHOBBI ()OPMHUPOBAHMSI HAHOIUICHOK M HAHOTIOKPBITHIA
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OKpYKarollen cpelibl;
npuoOperaTb 3HAHHUA B
00J1aCTH TIPOIIECCOB TI0-
JMy4deHus] HaHOMaTepHa-
JIOB W3 Pa3IUYHBIX HC-
TOYHUKOB HAYYHOW WH-
(hopmarumy;
WCTONB30BaTh  CYIIECT-
BYIOLHE HCTOYHUKHU
HaydyHOW wWH(OpMAIUN
JUIsL TIOUCKA PELICHUN
npu  paszpaboTke 3Je-
MEHTOB 3 (EeKTUBHBIX
HAHOTEXHOJIOTHI;
peuiate 3axa4u npodec-
CHOHAJILHON J1eATeNbHO-
CTM TIIpu pa3paboTke
MPOIECCOB  MONYYCHUS
HaHOMATEpHAJIOB C y4e-
TOM HKCIUTyaTallMOHHBIX
TpeOOBaHUII M OXpaHBbI
OKpY>Karollen cpejibl

TexHOIOrHYEeCKHE OCHOBBI TIOMYUEHHsI METAUIOB U CIJIABOB C YJIBTPAMEIKO3EPHUCTOW CTPYKTYPOH MeTo/a-
MU 00pabOTKU JTaBICHHUEM

. [IpoGnembl HaHOTEXHONTOTHI. OXpaHa OKPYKAIOIICH Cpebl M 3JI0POBbsI YEIOBEKa MPH pa3padOTKe HAHOTEX-
HOJIOTHH ¥ UCTIONBb30BaHUH HAHOMATEPHAIOB PA3IMYHON MEPHOCTH.

Bnanets

podecCUOHATbHBIM
SI3BIKOM B 00JIACTH TPO-
[ECCOB TIOJyYeHHs] Ha-
HOMATEPHUAIIOB;
MPAaKTUYECKUMH  HABBI-
KaMu pa3paboOTKu 3i1e-
MEHTOB  HaHOTEXHOJIIO-
Ui C HMCIOJIb30BaHUEM
Pa3NUYHBIX HCTOYHHUKOB
Hay4YHOU MH(pOpMAIHH C

Ilpumepnutii nepeuens 3a0anuil 013 HOO2OMOBKU K YCHIHBIM ORPOCAM U CODECeO08AHUAM.

1. AHanm3 AefCTBYIOMIMX CTaHAAPTOB HA TEPMHHBI U OINPEIENICHUs B 00JIACTH HAHOTEXHOJIOTUH ¥ HaHOMAaTe-
pHAaJIOB.

2. Iownck cnenuanbHOW HAYYHO-TEXHHUYECKOW JIMTEPATYphl, MATeHTHON MH(opManmu, TeMaTnyeckux MHTEp-
HET-PECYPCOB, CIIEIUATU3UPYIOIINXCSA B 00JIACTH HAHOTEXHOJIOTHI 1 HAHOMAaTEPHAJIOB.

3. M3ydeHune OCHOBHBIX HMPUHIMIIOB KOHCTPYHMPOBAHUS TEXHOJIOTHUH W MX aJanTanus Ui pa3pabOTKU HaHO-
TEXHOJIOTHH C Y4€TOM MEPHOCTH HAHOCTPYKTYP U HAHOMAaTEepHasoB.

4. YcraHOBJIEHHE MEKIUCIUILUTMHAPHBIX CBS3€H, HEOOXOIMMBIX AJIsl aHAM3a U Pa3pabOTKH AJIEMEHTOB HAaHO-
TEXHOJIOTHH AJIs OTYy4YEHHs] HAHOMAaTEPHUAJIOB U HAHOCTPYKTYP pa3iIMuHON MEPHOCTH.

5. Ionck HayYHO-TEXHUYECKOH MH(MOPMAIIMU U aHATIM3 AlITOPUTMAa BHIOOpA HAHOMATEPHUAIOB U HAHOCTPYKTYP
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YU4ETOM  OKCIUTyaTalu-
OHHBIX TpeOOBaHWU W
OXpaHbl  OKpYXarolen
Cpeapl;

MeToAMKaMu  00o0mIe-
HUs MHQOpMauu B 00-
JIAaCTH HaHOTECXHOJIOTHH;
OCHOBHBIMH METOdJaMU
pelieHus 3ajad paspa-
OOTKH TIPOIIECCOB TONY-
YCHHA HaHOMAaTCpUalOB
pa3IM4YHOM MEPHOCTU C
YY4eTOM  IKCIUTyaTallu-
OHHBIX TpeOOBaHUA U
OXpaHbl  OKpYXarolein
cpeapl;

BO3MOHOCTBIO HCIIOJIb-
30BaHMUS MEKIUCIIUILIN-
HApHBIX 3HAaHUN A
peleHus 3a1a4d B obac-
TH pa3paboOTKU Mpolec-
COB TOJY4YeHUS] HaHOMa-
TEpUaJIOB

Pa3INYHON MEPHOCTH Jisl paOOTHI B ONPEIeIEHHBIX YCIOBHUSIX SKCILTyaTalluH.

6. Ilonck HayYHO-TEXHUYECKOH MH(OPMALIUU U aHAJH3 aJTOPUTMa BEIOOpa HAHOMATEPHUATIOB U HAHOCTPYKTYP
Pa3InYHOM MEPHOCTH ISl BBIOOPA TEXHOJIOTUH X MOTY4EHHUSL.

7. Ilonck Hay4HO-TEXHUUECKOW MHPOPMAINH U aHaJH3 BPEAHBIX M ONACHBIX ()aKTOPOB HAHOTEXHOJIOTHIA, OKa-
3BIBAIOINX BIMSIHUE Ha OKPY)KAIOIIYIO CPEAY U 310pPOBhE UEIOBEKa.

3HaTh

1. ITonsATUIHBIN anmapaT
TeOpuu MPOLIECCOB
nehopMaoOHHOTO
HaHOCTPYKTYPHUPOBaHUSI.
2. OCHOBHEBIE TOAXOOBI K
MOJIyYEHUIO OOBEMHBIX
HaHOMAaTEPHAJIOB "
KJIACCU(PUKAITIIO
OCHOBHBIX METOJIOB

Ilepeuens éonpocoe 011 ROO20MOEKU K 3aueny:

1. HasotexHojioruu u HaHomarepuasbl. O0Ime cBeneHus. OCHOBBI KiacCHU(DUKAIIMKA M THITBI CTPYKTYp Ha-
HOMAaTEpHaJoB.

2. OcoOeHHOCTH CBOWCTB 0OBEMHBIX HaHOMaTepHaioB. PU3HUECcKHe MPUYUHBI CIenU-(PHUKH CBOICTB HAHO-
MaTepUaoB.

3. OrpanuueHHs U 006JacTH NMPUMEHEHUST 00bEMHBIX HAHOMATEPHAIIOB.

4. OcHOBHBIE MTOJIXO/BI U METOJIBI MIOTy4YEHHS 00bEMHBIX HAHOMATEPHAJIOB.

5. IIpoueccbl HHTEHCUBHON IacTH4YecKoi nedopmanuu. CylnHOCTh, 0COOEHHOCTH, TPEOOBaHUS U OCHOB-
HBIE TTpaBmJIa 00pabOTKH.

OcHoBsI nedopma-
[IMOHHOTO HAHOCT-

PYKTYpHUpPOBaHUS
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nehopMaIHOHHOTO
HaHOCTPYKTYPUPOBaHUSI.
3. OCHOBHBIE METOMBI
nehopMaIHOHHOTO
HAaHOCTPYKTYPUPOBaHUSA
MaTepHaloB, ux
OCOOEHHOCTH,
TEXHOJIOT'MYCCKUEC
OTpaHUYCHHUS u
MEPCICKTUBBI
IIPUMCHCHHH.

4. 3aKOHOMEPHOCTH U3-
MEHEHHUSI CTPYKTYpPHl U
KOMIUIEKCa ¢n3uKo-
MEXAHUYECKUX CBOWCTB
METaJUIOB W CIUIAaBOB B
mporeccax aedopmariu-

OHHOTO  HaHOCTPYKTY-
pHUpOBaHUSI.

5. TpeboBanwus,
NpeIbSIBISICMbIC K
npoueccam
nehopMaIoOHHOTO
HAHOCTPYKTYPHPOBAHUS
" npaBuiia
¢dbopmupoBaHUs

CYOMMKPOKpHUCTaJITUYIEC
KO M HaHOCTPYKTYpbI
O00BEMHBIX MaTepHAIOB
B Tpoleccax o0paboTku
JTABJICHAEM.

6. TeopeTnueckne 0CHO-

6. OcoOeHHOCTH HamNpsLKEHHO-Ie(QOPMHUPOBAHHOTO COCTOSHHSA MaTepualia B Mpolecce WHTEHCHUBHOH Tiia-
CTHUYCCKOH NehopMaIuu.

7.  Krnaccudukanus coBpeMEHHBIX MPOLECCOB AeOPMAIIMOHHOTO HAHOCTPYKTYPHUPO-BaHHS 0ObEMHBIX Ma-
TEpUaNoB.

8.  JluckperHbie crocoObl JIehOPMAITMOHHOTO HAHOCTPYKTypupoBaHus. CrocoObl Je-hopMaIlMOHHOTO Ha-
HOCTPYKTYPUPOBAHHUS 3aTOTOBOK KPYUCHUEM.

9.  JluckpetHble crnocoObl aAehOpMaLMOHHOIO HAHOCTPYKTYPUPOBaHUS. TpaanIIMOHHBIA M MOAECPHHU3HPO-
BaHHBIE CXEMBI IIPOIIECCa PABHOKAHATIBHOTO YIIIOBOTO MPECCOBAHMUS 3aT0TO-BOK.

10. JluckpetHble crocoObl AepOpPMAIMOHHOTO HAHOCTPYKTypHpoBaHUs. CrocoOsl ne-(popMannoHHOTO Ha-
HOCTPYKTYPUPOBAHHUS 3aTOTOBOK B IIPOLIECCE MTPOKATKH

11. JluckpeTHble CrOcoObl AepOPMAIMOHHOIO HAHOCTPYKTYpHpoBaHus. CrocoObl Je-(GpopManroHHOTO Ha-
HOCTPYKTYPHUPOBAHHUS 3aTOTOBOK B MIPOIIECCE SKCTPY3UU HITH OCAJIKH.

12. HemnpepbiBHBIE CIOCOOBI Ae(OPMAIIMOHHOTO HAHOCTPYKTYPHUPOBAHHS 0OBEMHBIX MaTEPHAJIOB.

13. IlpakTudeckoe MPUMEHEHHE MPOLECCOB Ae(POPMAIMOHHOTO HAHOCTPYKTYPHUPOBa-HUS: MTPOOIEMBI U TIep-
CTIIEKTHBHBIC HAIIPABIICHHUS Pa3BUTHSL.

14. 3akOHOMEpPHOCTH U3MEHEHHMS MUKPOCTPYKTYPBI U MEXaHMYECKHE CBOMCTBA YIJIe-POAUCTBIX KOHCTPYKIIU-
OHHBIX cTaJleil B mpolecce JeQOpMaOHHOTO HAHOCTPYKTYpUPOBa-HUSL.

15. TepMOCTaOMILHOCTh YIIIEPOIUCTBIX KOHCTPYKIIMOHHBIX CTaliei, MOMYYeHHBIX B Tpolecce Jedopmariu-
OHHOTO HAHOCTPYKTYPHPOBAHUSI.

16. IlpumeHeHue HENPEPHIBHBIX CIIOCOOOB 1e()OPMALMOHHOIO HAHOCTPYKTYPHUPOBAHUS TS IOTyUYEHHUS KOH-
CTPYKLIMOHHOH CTaJIbHOM IIPOBOJIOKH C 3a/IaHHBIMU CTPYKTYPOM U CBOMCTBaMH.

17. JlocToMHCTBa HEMPEPBIBHBIX METOJIOB 1e(hOPMAIIMOHHOTO HAHOCTPYKTYPUPOBAHHUSL.

18. Cymnocts npouecca PKY-«koHpopm» npeccoBanusl.

19. CxoIcTBO M pa3nuiue NPOLECCOB KPYUEHHs 110]1 BBICOKMM JABJICHUEM C OTKPBITHIMU OOWKaMHU M KPYUIEHUS
B OOHKax € MOJIOCTHIO.

20. HemoctaTky TMCKPETHBIX METOJIOB JAe()OPMAIMIOHHOTO HAHOCTPYKTYPHUPOBAHUSI.

21. Cytp paBHOKaHaJIBHOTO yrioBoro npeccoBanus (PKVYII).

22. MoaepHU3UPOBAaHHBIC CXEMBI TPaAUIIMOHHOTO TIporiecca PKVYIIL.

23. Pacyer mpupalieHus: creneHu JedopMaiiu B Mmporecce MHOTOKPAaTHOH 00pabOTKH 3ar0TOBOK CIIOCOOOM
PKVIL

24, CymiHoCTh TIpoIiecca BCECTOPOHHEH KOBKH.

25. CymHocTh npoliecca IMUKINYECKO 1ehopMallii «0calika — IKCTPY3HS - 0CaTIKay.
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BBl mporeccoB zAedop- | 26. CymHOCTb crioco0a BUHTOBON 3KCTPY3HUH.

MaIMoHHOro  HaHocT- | 27. CymHocts «Conshearingy mporecc.

PYKTYPHPOBaHHS. 28. CymecTBylome CXeMbl WHTCHCHBHOHM IDIacTHYecKoW nedopmarum g AedOopMaIioHHOTO

7. DKOJIOTMYECKHE ac- | HAHOCTPYKTYPUPOBAHUS JIUCTOBOTO IPOKATA.

MEKThl TMPOILECCOB Jie- | 29. DKOJOTUYECKHE aCeKThl METOI0B 1e(DOPMAIIMOHHOTO HAHOCTPYKTYPHPOBAHHSI.

¢dopmarmonrnoro Hano- | 30. ObecniedeHne OXpaHbI OKPYKAIOIMIEH Cpeasl W 3J0POBbS YeIOBEKa MpU pa3padoTKe HOBBIX METOMOB Je-

CTPYKTYPHUPOBAHUSI. (hOpMaIMOHHOTO HAHOCTPYKTYPHPOBAHUSI.
YMeTn 1. IIpuoGperarh 3HaHUs | BaprnaHThl IpaKTHUECKUX 3a1aHHIA:

B 00JIACTH TIPOIICCCOB
nedopMaIOHHOTO
HaHOCTPYKTYPHUPOBaHUS
00BEMHBIX MaTEPHAJIOB.
2.KoppeKTHO BhIpaKaTh
Y apTyMEHTUPOBAHHO
000CHOBBIBATh
MIOJIOKEHUS IIPEIMETHON
00J1aCTH 3HAHUSA
MIPUMEHUTENBHO K
oOnacTu
HaHOWH/yCTPHH.

3. OOBSACHATH CYIIHOCTh
1 0COOEHHOCTH
MPUHIIAITHATBHBIX CXEM
MIPOIIECCOB
nehopMaoOHHOTO
HaHOCTPYKTYPUPOBAHUS
00BEMHBIX MaTEPUAIIOB.
4. [Iporuosuposatb
reoOMeTpUYEeCKue Tapa-
METpPBI U KOMILIEKC DKC-
TUTyaTallMOHHBIX  Xapak-
TEPUCTHK KOHEYHOU

XapakTepHble OCOOCHHOCTH METOAOB 1e(h)OPMALIMOHHOTO HAHOCTPYKTYPUPOBAHHS

Oco6eHHOCTH MTPOEKTUPOBAHUS AUCKPETHBIX METOAOB 1e(OPMALIMOHHOTO HAHOCTPYKTYPHUPOBAHHUS.
Oco0eHHOCTH ITPOEKTUPOBAHHS HEMPEPHIBHBIX METOJOB 1€()OPMALIMOHHOTO HAHOCTPYKTYPUPOBAHHS IPOBO-
JIOKH.

OcoOeHHOCTH MUKPOCTPYKTYPBI 1 MEXaHHUECKUX CBOMCTB, QOPMHUPYIOIIUXCS B MPOIECCEe pABHOKAHAILHOTO
YTII0BOTO IPECCOBAHUSA YIJIEPOJUCTBIX KOHCTPYKIIMOHHBIX CTaIeH.

Oco0eHHOCTH MPOSABIEHUS TEPMOCTAOUIBHOCTH YTIIEPOAUCTHIX KOHCTPYKIIMOHHBIX cTanel ¢ YM3 cTpyKTy-
poii, chopMHUpOBaHHOH B MPOLIECCE PABHOKAHAIBHOTO YTIIOBOTO IPECCOBAHUSL.

[Ipobnembl pa3paOOTKH M NPUMEHEHHUS] METOJ0B Je(OPMAIMIOHHOTO HAHOCTPYKTYPUPOBAHUS M UX BIHUSHHE
Ha OKPY’KaroIyIo Cpeny.
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NPOAYKIUA Ha OCHOBE
3HAHUM TEOPETHUECKUX
OCHOB TIPOIIECCOB 00pa-
OOTKH, a TaKKe 3aKOHO-
MEpPHOCTEN HM3MEHEHUs
CTPYKTYPBI I KOMITJIEKCA
(hM3UKO-MEXaHUIECKHUX
CBOWCTB METAJJIOB H
CIUTABOB B TpoIleccax
nedopMaIMOHHOTO  Ha-
HOCTPYKTYPHPOBAHHUS.

5. IlpuMeHATh Ha mpak-
THKE 3HaHUS O COBpe-
MEHHBIX METOJaX WH-
TEHCUBHOW  IJIaCTHUYe-
CKoil nedopmaru U
3aKOHOMEpPHOCTSAX W3-
MEHEHHUS CTPYKTYPBI H
CBOICTB MAaTepHAIOB B
mporieccax Aaedopmarm-
OHHOTO  HAHOCTPYKTY-
pUPOBaHUS TIPU TPOEK-
TUPOBAaHUHM TEXHOJIOTH-
YECKUX IIPOIECCOB TIO-
JTy4YeHHUs] MeTaJuIou3e-
Ui ¢ TpeOyeMbIM ypOB-
HEM (uzuko-
MEXaHUYECKUX CBOMCTB.
6. IlpoBogwTh aHANMH3
BJIMSIHUSA MPOLECCOB Jie-
(hopmarmioHHOTO HAHO-
CTPYKTYpPHpPOBaHUS Ha




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
OKPY>KaIOIyIO Cpeay.
Biagets 1. Ilpodeccuonansuev | Ilpumepnsiii nepeuens 3a0anuii 01 n0O2ZOMOBKU K COOECe008aAHUAM U YCHHBIM ORPOCAM.

SI3BIKOM NpeIMETHON
00J1acTH 3HAHUS.

2. Criocobamu
JEMOHCTPAllU  yMEHUS
aHaJM3UPOBAThH
CUTYaIHIO npu
W3YYEeHUHU u
MIPOEKTUPOBAHUU
TEXHOJIOT'MYCCKUX
MIPOIIECCOB
nedopMaImOHHOTO

HaHOCTPYKTYPUPOBAHUS
00BEMHBIX MaTEPHAJIOB.
3. Crocobamu olLieHHUBa-
HUS ~ 3HAYUMOCTH U
MPAKTUYECKOW MPUTOA-
HOCTH TIOJIyYE€HHBIX pe-
3yJbTATOB.

4. IIpakTnueckumu
HaBBIKAMHU
WCTIONTb30BAHUS
COBPEMEHHBIX TOIXO0JI0B
u METOJIOB K
MOJTyYEHUIO,
HCCIICOBAHUIO u
0bpaboTke
HaHOCTPYKTYPHBIX
MaTepuajoB B o0ObeMe,
HEOOXOMMOM JUTST

1. AHanu3 AeWCTBYIOIIMX CTAHAAPTOB HAa TEPMHUHBI U OIIpEleNeHNUs B 007aCTH HAHOTEXHOJIOTHI 1 HAaHOMAaTe-
pHAaJIOB.

2. INouck cnenuanbHONW HAYYHO-TEXHHUUECKOW JIMTEPATyphl, MATeHTHOH MH(opManmu, TeMaTndeckux MHTEp-
HET-PECYpCOB, CIELUATU3UPYIOIINXCS B 00JIACTH HAHOTEXHOJIOTHI 1 HAHOMAaTEPHAJIOB.

3. H3yuyeHue OCHOBHBIX HMPUHIMIIOB KOHCTPYMPOBAHHS HAHOTEXHOJIOTHH M WX aJanTanus Ui pa3padOTKh
METO/0B J1e(pOPMALUOHHOTO HAHOCTPYKTYPHUPOBAHHS.

4. YcraHOBICHHE MEXAUCLHUIUIMHAPHBIX CBS3€H, HEOOXOANMBIX Ul aHajiu3a U pa3paboTKU METOHOB nedop-
MaIMOHHOTO HAHOCTPYKTYPHUPOBaHUSI.

5. Ilouck Hay4yHO-TEXHHYECKOH HH(OPMAIIUU 1 aHAIIU3 aJITOpUTMa BEIOOpa METOJI0B Ae(pOpPMAIIIOHHOTO HaHO-
CTPYKTYPUPOBAHUS IJIs1 TOYUICHUS M3ENNH 3a1aHHON (DOPMBI U pa3MepoB.

6. Ilonck HayyHO-TeXHUYECKOH MH(OpMAMK U aHAIN3 BPEIHBIX U ONACHBIX (PaKTOpOB METONOB AedopMaLu-
OHHOT'0 HPAHOCTPYKTYPHUPOBaHUS, OKa3bIBAIOIUX BIMSHUE HA OKPYXKAIOLLYIO CPELy U 310POBbE YEIIOBEKA.
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JanbHEeHIIero o0y4eHus
u  1npodeccuoHaIbHON
JeSITEIIbHOCTH.

5. HaBblkamMu npoekTu-
pOBaHUsI TIPOLIECCOB Je-
(hopMaImoOHHOTO HAHO-
CTPYKTYpUPOBAHUS c
ydeToM  o0ecrnedeHust
JKOJIOTHYECKOW  0e30-
MACHOCTH.

3HaTH

MpaBUJia TEXHUKH 0e€30-
MACHOCTH, MPOU3BOJCT-
BEHHOI CaHWUTapuu, MO-
YKapHOU 06€30MacHOCTH U
HOpPMBI OXpaHbI TpyJa

Odopmienune Ha MPAaKTUKY B OTJIETIE TEXHUUECKOTO O0yUEHUSI MPETPUSITHSL.

HOJ'Iy‘IeHI/IC IMPOITyCKa Ha IPECANPUATHUC

VYmeTh

MPUMEHSATh HABBIKK HC-
MOJIb30BAaHUSl  TEXHOJIO-
THYECKUX OTepaIuii,
o0opyIoBaHUs, HOpMa-
TUBHBIX MaTEpPHAaJIOB IO
TEXHOJOTMYECKOH  TIOJI-
TOTOBKE MPON3BOJICTBA,
KauecTBy, CTaHJApTH3a-
MU H  CepTUPHUKAINN
OCHOBHBIX THUIIOB Mare-
pHAJIOB C ydYeTOM IIpa-
BWJI TEXHUKH Oe3omac-
HOCTH, IPOU3BOJICTBEH-
HOH CaHMUTApUH, MOXKap-
HOWt 0e30MacHOCTH U
HOPM OXPaHHI TpyJa

I/I3y‘{eHI/IC IMpaBUJI TCXHUKHU 0C30ITaCHOCTH.

WNHceTpykTax no TeXHHKe 6€301acHOCTH

[IpousBoacTBeHHas —
MpEeAAUTIIOMHAS
MPaKTHKA




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
Bnagets CIIOCOOHOCTBIO ~ TTPHME-

HSTHh HaBBIKHA HCIIOJIB30-
BaHHUSA TEXHOJOTHYCCKHUX
oreparuii, 000pya0Ba-
HUS, HOPMATHBHBIX U
METOIMYECKHIX Marte-
pUAJOB MO TEXHOJOIH-
YyecKou HOJITOTOBKE
MPOU3BOJACTBA, KadyecT-
BY, CTaHAApTU3alUUd U
cepTu(UKaUu  OCHOB-
HBIX THUIIOB MaTEpHaJIOB
a TaxKe M3NIEeNuH Ha HX
OCHOBE

Odopmienune Ha MPAaKTUKY B OTJIETIE TEXHUUECKOTO O0yUEHUSI PETPUITHSL.
WHCTpyKTaX MO TEXHUKE OE30MaCHOCTH

[1K-13 - TOTOBHOCTBIO OLICHUBATh PUCKHU U ONPCACIIATE MEPBI 11O oOecrneueHUI0 OC30IMaCHOCTH TEXHOJIOTHYSCKUX nmponeccoB

3HaTh METOAMYECKHE, HOpMa-| 1.  PuCK Kak KOJIMYECTBEHHAs OleHKa oracHOCTH. OCHOBHBIE TIOJIOKEHHS TEOPHUHU prcKa. KoHIenms npu-
TUBHBIE M PYKOBOJIAIINE | €MJIEMOTO PHCKA.
CTaHJAPTBl U JIOKYMEH- | 2. [IpuHuuIbI oOecredenus 0e30macHOCTH. METOIbI M CPeNCTBa 00eCIeueH s 0€30MaCHOCTH.
Thl B 00J1aCTH TEXHMKH | 3, [IpuumHbl OIHGOK M HAPYLICHHH YeTOBEKa B IPOLIECCE TPY/IA.
6630HaCHOCTUH’ HpOM3-1 4 TIpou3BoACTBEHHAs Cpela M yCIOBUS TPY/a.
BOACTBEHHOM  CaHWTa-| 5 Tgywects i HAMPSHKCHHOCTD TPY/IA.
puH, TIOXKapHOH beso- 6.  OcHOBHbIE IPUYMHBI TIOPAXKEHHS YEIOBEKA DIIEKTPHIECKMM TOKOM. J[eiCTBUE TOKA Ha YellOBEKa.
Tn;}c};;)cm 1 Oxpanbll 7 DaKTOpHI, OMPEHEIAIONINE JEHCTBHE IEKTPUIECKOTO TOKA Ha OPTaHNU3M YeIOBEKa
YMeTh 00CyKIaTh CIIOCOOBI 3AJIAHUE
3¢ (HEeKTUBHOTO PEIICHUs ZamauaNel

B olbsactu B obnactu
TEXHUKU Oe30MacHOCTH,
[IPOU3BOJACTBEHHOW ca-
HUTapHH, HOKapHOHI
0€301aCHOCTH U OXPaHbI

[TycTth, uncno paboTarImuX B XUMUUECKOH MpoMbIIeHHOCTH cocTaBisieT 300 Toic. uen. ExeronHo Ha
MPEANPUATAIX XUMHYECKON MTPOMBITIUICHHOCTH B Pe3yJbTaTeé HECYACTHBIX CIIydaeB morudaet B cpeaHem 150
yen. Onpenenure BeIMYMHY UHIMBUIYAIbHOIO pucKa. [IpeBblaeT i pacueTHOE 3HAUYCHUE BETUYUHY [IPUEM-
JIEMOTO pUCKa JJIsl Pa3BUTHIX CTPAH.

besomacHoCTh KH3-
HENEATEIHLHOCTHA




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
Tpyna 3agaua Ne2
B nHaceneHHOM MyHKTE B pe3yibTare 3eMJIETPSICEHHS OBLIO pa3pylieHo okono 20% 3maHwii U3 KamHs,
HOJIYYHJIM IOBPEKACHNUS cIa00H CTENCHHU )KeI1e300€TOHHBIE M KUPIIUYHBIE CTPOSHHUSL.
Bormpocsr.
- Ilpeanonoxute CUILy TOTYKOB MPOU3OLICIIETO 3eMIICTPSICEHUSL.
- Kakue ceficMuyeckne BOJTHBI BOZHUKAIOT MTPU 3eMIICTPSICCHUSAX U KAKOBBI UX 0COOEHHOCTH?
- VKaXXuTe MEpONPHATHUS 110 00eCHeUeHNUIO 0€30aCHOCTH HAaCENICHHS BO BPEMs 3eMIICTPSICEHHUS
- Ykaxute mpoduiiakTUIeCKne MEpOIpHATHS MO oOecredeHn0 0e30MacHOCTH HAcelIeHHs B CeHCMOo-
OMNACHBIX pailoHax.
- PaccunrtaTh ypoBEeHb PUCKa pa3pyLICHHUs JKWJIOrO 30aHMs AJs1 JAHHOM MECTHOCTH.
Bragers CHoco0aMu OLICHUBAHUS KommiekcHble 3aianus:
3HAYUMOCTH U IIPAKTH- 3aHaHHeN91
“ICCKOM MPUTOTHOCTH B 30 kM OT BaIero NOCTOSHHOTO MECTa YKUTEIHCTBA MPOM30IILIA aBAPHS HA XMMUYECKH OMACHOM 00b-
HOMYHCHHDIX PESYIBTA™ | oo Bosunkia yrposa 3apaxenus monaeil u MmectHoct AXOB (xnopom). OnpenennTe MOpsSAOK ASHCTBUI.
TOB B 00JIACTH TEXHUKH
0€301MacHOCTH, POU3- 3ananneNe2
BOJICTBCHHOM CAHHTA- ITo cucreme onosemerns PCUC Ob11 mosryueH CUrHajl 00 OMacHOCTH OOIIMPHOTO MOATOIUICHUS Tep-
puu, noxapHoii 6e30- PUTOpUH B pallOHE Ballero MpoKUBaHHA. M3 cOOOLIEHUs MOHATHO, YTO Balll JIOM MOMAJAET B 30HY MMOJATOIIe-
MACHOCTH M OXPaHBbl Hust. Onpenenure NopsSAoK IEHCTBUN B CIOKHBLICHCS CUTYALUH.
TpyAa
3HaTh MpaBUiIa TEXHUKU 0e30-
MACHOCTH, HPOU3BOICT-
BEHHOW caHHWTapuH, 1o- | Vi3ydeHue npaBuil TEXHUKHA 0€30MaCHOCTH IIponsBozacTBeHHAS -
JKapHO# 0€30MacHOCTH U IIpaKTHKA II0 IIOJIy-
HOPMBI OXpaHbl TpyAa YeHHIO TPOodeccro-
Ymets MPUMEHSTH HaBBIKU HC- HAJIbHBIX YMEHUM 1

II0JIb30BaHUS TEXHOJIO-
TUYECKUX onepanuu,
o0opynoBaHus, HOpMa-
THBHBIX MAaTEpPHAJIOB IIO
TEXHOJIOTHYSCKON TIOA-

O6paboTka 1 cuctemMaTu3amus (HaKTUIECKOT0 U TUTEPATyPHOTO MaTepHraa;

W3ydeHre MaTepranoB MO IUIAHUPOBAHUIO, TEXHUYECKOMY HOPMHUPOBAHHUIO M OpraHM3aluu TpyAa B mnexe. O3-
HAKOMIJICHHUE C pa6OTOﬁ MJIaHOBO-PKOHOMHYECKOU TpymiIbl, ¢ METOJAMU YU€Ta BBIIIOJIHCHUSA IJIaHA OTACJIbHBI-
MH TPOU3BOACTBCHHBIMH Y4YaCTKaMH MW arperaramu. MepOHpI/ISITI/ISI 10 TMOBBINICHUIO ITPOU3BOJUTCIIBHOCTU
Tpyaa. TeXHUKO-5KOHOMHUYECKHE TIOKA3aTeIH

orbITa mpodeccuo-
HaJILHOH JIeATeIILHO-
CTH
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TOTOBKE IMPOU3BOCTBA,
KauecTBy, CTaHJApTH3a-
O W CepPTU(PUKAINN
OCHOBHBLIX THIIOB Mate-
pUAJIOB C y4YeTOM IIpa-
BUJ TEXHUKH Oe3omac-
HOCTH, TPOU3BOJACTBEH-
HOM CAHMTApUH, MOXKap-
HOM 0e30macHOCTH H
HOPM OXPaHbI TpyJa

Bimanets

CIIOCOOHOCTBIO  TIpHIME-
HSITh HABBIKA HCIOJIB30-
BaHUsI TEXHOJOTHYECKHX
oreparnuii, 060pyaoBa-
HUS, HOPMATUBHBIX U
METOAMYECKHX  MaTe-
pHaJIoOB MO TEXHOJOIH-
YEeCKOMH MOJTrOTOBKE
MPOU3BOJICTBA, KauecT-
By, CTaHAApPTHU3aLUH U
cepTU(UKaUN  OCHOB-
HBIX THIIOB MaTepHaJOB
a TakXKe MeTaJuIou3/ie-
JIMH HA UX OCHOBE

W3ydenune nmpaBui TEXHUKH O€30MTaCHOCTH.
HHucTpyKTax 1o TeXHUKE Oe301MacHOCTH.
MeTpoJIorn4ecK il KOHTPOJIb BBITyCKaeMOW MpoaAyKIuHu B nexe. Opranusaiius padoThl OTAeIa TEXHHYECKOTO

KOHTPOJIA. MGTO,I[BI KOHTPOJIA TOTOBBIX MCTU30B. OCHOBHEIE BUbBI ,Z[eCpeKTOB, NPUYINHBI 06pa30BaHI/I$I, METOAbI
HX BBIABJICHUS U MEPOIIPUATHSA 11O UX YCTPAHCHUIO

3HaTh

Mepbl 10 00ECTIEYECHUI0
0e30MmacHOCTH TEXHOJIO-
THYECKUX IMPOLECCCOB

[Tocemiennie TEKIUI U SKCKYPCHM I TPAKTUKAHTOB!

Bupn BellTyckaeMol 3aBOJOM NPOAYKIMH, HCTOYHUKHU I10JIy4aeMOr0 UCXOJHOI0 MaTepualla, TOILIUBA,
3JIEKTPOIHEPTHH, BOJOCHAOKEeHHs. TexHolornyeckas CB3b OCHOBHBIX MPOU3BOJICTBEHHBIX LIEXOB.
BuyrpusaBonackoi Tpancnopt. Opranuzanus ynpasieHHUs 3aBoAOM. IlepcriekTuBEl pa3BUTHS 3aBOJA
Y €r0 3Ha4YEHHE JUJIs1 HAPOJHOTO XO35IICTBA U U1 JAHHOTO IPOMBIIUIEHHOTO palioHa

VYmeTh

OLCHUBATH pI/ICKI/I 110
oOecrreuennio 0Oe3omac-

Co6op matepuaina. Habmonenust.
CocraBienue, HamicaHue 1 0hOpMIICHHE OTYETa 110 MTPAKTHKE:

[IpousBoacTBeHHAs —
MPEAIUTUIOMHAS
MPaKTHKA




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
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HOCTH TEXHOJOTHUYECKHX | XapaKTePUCTHKA BBIMTYCKACMOM MPOAYKIMK (HOMEHKIATYpa, CEPUHHOCTh, COPTAMEHT BBIMYCKAEMOM MPOIYK-
MPOIIECCOB UM, Mapku cTaau). TexHudeckre yCIOBUA U CTAHAAPThI HA BBITYCKAEMYIO MPOAYKIHIO. CBSI3b C IPYTUMH I1e-
xamu. Cxema yrpaBleHHs 1IeXOM. TeXHHKO-9KOHOMHYECKUE TMOoKa3aTeNu mexa. [IyTH yiydiieHus] TeXHUKO-
9KOHOMHMYECKHX TMoKa3zatesneil. [lepcrnekTiBbI pa3BuTHs 11exa. [IpuBecTH MiaH 1exa, CXeMy TEXHOJOTHYECKOTO
poIiecca, OCHOBHBIEC OTAEICHHUS 11€Xa, CXEMY TPY30IOTOKOB
Bnanersb crocobamMu  ompeselie- | BeimonHeHue 3ananuii 1 pab0OT Ha KOHKPETHOM pabodeM MecTe.

HUS Mep 1o obecrede-
HHIO 0€30IaCHOCTH TeX-
HOJIOTUYECKUX TIpOIIeC-
COB

BrimonHeHe MHANBUTYaTbHBIX 33/IaHHUH 110 IPAKTHKE:

Opranuzanys IpUeMKH, Y4eT, XpaHeHHe ¥ OTIYCK MeTallia co ckiaga. Mapkuposka. [Ipuemsl pasrpysku me-
Ta/ula U ero ykinaaku. [loaroroska meramia nepesn oOpabOTKON JaBiIeHHEM. XapaKTepUCTHKA 000pYA0BaHUS
HOATOTOBUTEIBHOTO OT/AeeHus. [I[puMeHeHre MeXxaHH3aliK 1 aBTOMATH3alUH PONU3BOICTBEHHBIX MIPOIIECCOB
B MTOJITOTOBUTENHHOM OT/IesieHnH. CriocoObl 00HApYKEHMS U yiajdeHus NedeKTOB Ha 3aroToBke. OTOpakoBKa
COPTHPOBKA







