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AHHOTaLWMS K paboueil nporpamMme AMCLUMIHBI
B1.B.1 «®unocohms»

O6beM AMUCUMMAMHBI COCTaBNAeT _3  3a4eTHbIX eAWMHWLbI, BKIHOYasa TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CofepxaHue gUCLNNNNHBI

Tema 1. dunocous, ee npeameT, METOLbI N PYHKLMN.

1. TloHATME «MWPOBO33pPeHMe» U ero CcTpykTypa. Cneuuduka MUDOIOTMYECKOT0 1
PenUrmo3HoOro MMpoBo33peHns. PakTopbl nepexoga 0T MUGOAOrNN K (PUI0Copmm.

2. ®UI0COPCKOe MUPOBO33PEHME U ero 0CO6EHHOCTY.

3. MNpeameTt, MeToAbl U PyHKLMKN driocodpun.

4. OCHOBHbIe 3Tarbl PasBUTUSA UCTOPUM PUIOCODUN.

Tema 2. dunocogms [peBHein MHanmn n OpeBHero Kutas.
1. OCHOBHbIe NPUHLWMIMbI LWKO/IbI U HANpaB/eHNs APEBHENHANIACKON hniocogpuu.
2. OCHOBHbIE YepTbl 1 LWKOsbI unocodun ApesHero Kutas.

Tema 3. AHTUYHasS rnnocogus.

1. OHTONOrnYeckast NpobneMaTnkKa aHTUYHbIX PUNOCOROB.

2. Bonpocbkl rTHOCE0N0r UK.

3. dunocodckas aHTPOMNONOrSA B BO33PEHUAX APEBHErPEYECKUX M APeBHEPUMCKUX (nI0CO(OB.

Tema 4. CpefHeBekoBas uiocopus.

1. TeoLeHTPM3M — CMCTEMOOOPA3YHOLLMIA NPUHLMM CPeSHEBEKOBOM (PrIoco(pum.
2. Mpobnema «Bor 1 Mup» B CpeJHEBEKOBOI hrnocotmu.

3. MNpobnema «Bepa n pazym» B onunocomm CpeaHeBEKOBbS.

Tema 5. dunocousa anoxm BospoxaeHUs.

1. AHTPONOLEHTPU3M, TYMaHW3M W MNAHTEM3M KaK OCHOBHble MPUHUMMbI PUIOCORCKOro
MbILLIEHNSA B 3M0XY Bo3poxaeHus.

2. Hatypdunocodus PeHeccaHca.

3. CoumanbHo-unocodckue naen B onunocomm anoxm BospoxxaeHums.

Tema 6. dunocoua Hosoro BpemeHn (XVII — XVIII BeKoB).
1. Pa3paboTka MeTofa Hay4YHOro UccneaoBaHus.

2. Mpobnema cybcTaHumm B omnocomm HoBOro BpeMeHu.

3. dunocodusa anoxu MNMpocseLLeHuns.

Tema 7. HemeLKas Knaccmndeckas gpunocogus.

1. ®dunocomckoe Hacneame M. KaHTa.

2. QHUMKoneama unococknx Hayk I. erens.

3. YueHue J1. deiiepbaxa 0 YenoBeke.

4. BO3HWKHOBEHWNE MapKCUCTCKOM PrNocotnn, Kpyr eé OCHOBHbIX MPO6/iem.

Tema 8. CoBpeMeHHas 3anagHas uiocopus.
1. O6Las xapakTepucTmka.
2. dunocoursa NO3UTMBU3MA.



3. «Purnocotms Xn3Hn» XI1X BeKa 0 CyLLHOCTI YXNU3HN.
4. dUNOCOYCKOe 3HaYeHME TeOPUM NCKUX0aHaIn3a.
5. IK3NUCTEHUMIN3M: NOUCK MOL/IMHHOIO Ye/I0BEYECKOT O ObITUS.

Tema 9. Pycckas gpmnocogus.

1. OcobeHHOCTM pycCcKoii hmnocogum.

2. ®opmMMpoBaHMEe 1 OCHOBHbIE NEPUOLbI PA3BUTUSA PYCCKOI thnnocogum.
3. Pycckas pennrnosHas gmnocogms.

4. PYCCKWiA KOCMU3M.

5. Mapkcuctckas thmunocotms 8 CCCP.

Tema 10. OHTONOrNA. Y4YeHue 0 pa3BUTUN
1. OcHOBHble BUAbI 6bITUA. BbITUE, CyOCTaHLMA, MaTepus.
2. Vlges pa3BuTunS B ee UICTOPUYECKOM U3MeHEHUN. KaTeropum, NpuHLMNbI 1 3aKOHbI PasBUTUS.

Tema 11. Npupoga yenoBeKa 1 CMbIC/ €ro CyL,eCTBOBaHUA

1. Yenosek 1 ero cyuHocTb. Mpobnema cMbiCna Yen0BeYECKOW XN3HN.
2. XapaKTepuUCTUKN Ye/I0OBEYECKOr 0O CYLLLeCTBOBaHNS.

3. Yenosek, UHAMBUL, MTUYHOCTb.

4. OCHOBHbIEe LLleHHOCTY Yen0BeYeCKOro CyLLLeCTBOBaHMS.

Tema 12. YueHune 06 06wecTBe (coumanbHasa gmnocodpusa n nctopmocohms)

1. CoumanbHas unocousa n ee xapakTepHble vepTbl. OOLLECTBO Kak caMopa3BMBatOLLasCs
cucTema.

2. Cdhepbl 061LeCTBEHHOM XM3HW. OOLLECTBEHHOE CO3HAHME N €r0 YPOBHM.

3. Victopuocoums 1 ee OCHOBHbIE MOHATHS.

4. KynbTypa v UMBMAU3aLMA: COOTHOLLEHME MOHATUN.

5. ®OpMaLUMOHHBIV 1 LMBUAIN3ALMOHHBIV NOAXOAb! K UCTOPUN.

6. OCc06eHHOCTN COLMaIbHOr0 NPOrHO3MPOBaHKS.

Tema 13. MNpob6nembl CO3HaHMS

1. dunocohms 0 NPONCXOXKAEHNMN U CYLLLHOCTU CO3HaHWS.
2. Co3HaHWe n [3bIK.

3. Co3HatenbHoe 1 6ecco3HaTeNbHOe.

4. Co3HaHuVe 1 caMmoCco3HaHwue.

Tema 14. INo3HaHKMe (rHoceonorus). Hay4Hoe no3HaHme (3NMCTEMOJIONNS)

1. Mo3HaHKe Kak npegmeT (hnnococKoro aHanmsa (06beKT, NpeaMeT, aTanbl U (JOpPMbl).
2. Mpobnema NCTUHBI B (INI0CODUN 1 HayKe.

3. Hayka Kak Buz AyXOBHOI0 Npov3BOACTBA.

4. MeTofbl 1 (POPMbI HAYYHOTrO MO3HAHUS.

Temal5. duocockmne NpodemMbl HAYKU U TEXHUKW. Byflylliee yesioBevecTBa.

1. CUMEeHTU3M M aHTUCLMEHTU3M.

2. Mpupoja Hay4HOW peBoOLUN.

3. iHthopmaLMoHHOe 06LLieCTBO: 0CO6EHHOCTY NPOSBIEHMS.

4. TexHuka. Punnocomsa TEXHUKW.

5. 'nobasibHble NPo6/eMbl COBPEMEHHOCTW: OCOOEHHOCTH, COAEPXKAHWE U NYTU PeLLeHus.



AHHOTaUMsA K paboueii nporpammMe AUCLUMIVHbI
B51.6.2 «<cTopuna»

O6beM AMCUMNANHBLI COCTaBNSET _ 4  3a4eTHbIX €AMHWLDbI, BK/KOYas TPYAOEMKOCTb
MPOMEXYTOUYHOI aTTecTaLuu.

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>xaHue ANCUUNNHBI

Tema 1. MeTo0n0rnsa 1 Teopust UICTOPUYECKON HayKN.

1. MecTo nctopuun B CUCTEME Hayk.

2. MpeaMeT NCTopUN Kak HayKu, Liefb 1 3a4a4u ee N3yyeHus.
3. CywHoCTb, (hopMbl, (hYHKLIMM NCTOPUYECKOTO 3HAHWS.

4. MeTofbl U UCTOYHMKM U3YYEeHUSA NCTOPUN.

Tema 2. Ponb CpefjHeBEKOBbS BO BCEMUPHO-UCTOPMYECKOM npoLecce. ApeBHAA Pycb (IX —
XIl1l BB.).

1. CogepxaHue NoHATUA «CpeaHeBEKOBLE». CNOpbl BOKPYT MOHATUA «(heoain3m.

2. CpepgHeBekoBbliA Mup 3anagHoii EBponbl. ®OpMUpOBaHME LIEIOCTHOCTU  €BPOMNeECKOi
LUMBUAN3ALUN.

3. Tpouecc opmupoBaHMsi [peBHEPYCCKOW rOCYAAPCTBEHHOCTU, €ro OCHOBHblE 3Tarbl.
CoBpeMeHHble TEOpUM NPOUCXOXKAEHUA rOCYAapCTBEHHOCTM Ha Pycu.

Tema 3. O6pasoBaHue 1 passuTme Poccuiickoro egnHoro rocygapctea B XIV — Havane
XVI B.

1. MpeanockIKK, NPUYKHBI 1 0CO6EHHOCTM 06pa30BaHKsA eMHOro PyCCKOro rocyapcrsa.

2. Hayano ob6beanHeHNA pycCKMX 3emesib BOKPYr MOCKBbI, OCHOBHbIE Hanpas/ieHNs 1 aTansbl
00beJMHNTE/NBHON MNONUTUKMA MOCKOBCKMX KHA3EN.

3. bopbba Pycu ¢ MHO3eMHbIM Urom. Mpo6siembl B3aMMoBAUAHMA Pycn n Opapl.

Tema 4. Poccna B XVI B.

1. Pethopmbl «/136paHHO pagbl». CKnaabiBaHWe COCIOBHO-NPEACTaBUTENIbHO MOHapPXUN.

2. MoBOPOT B NOMUTWKE K YCTAHOBMEHUIO PEXMMA HEOrpaHWYeHHON [AecnOTUYECKOW BNacTu.
CoumanbHO-3KOHOMUYECKMIA 1 NONUTUYECKMIA KPM3NC B POCCUIACKOM rocyaapcTBe.

3. KpenocTHoe npaso v ero topuanyveckoe ohopmseHme B Poccuu.

Tema 5. Poccusa B KoHUe XVI — XVII BB.

1. NpaBneHne ®epopa ViBaHoBMYa. Npeanocbiikn CMyTbl.

2. CMyTHOe BpeMsi: ocnabeHne rocyiapCTBeHHbIX Havas, Ae3nHTerpayms ooLlecTsa.
3. MNepBble POMaHOBbLI Ha MPeCToie, UX BHYTPEHHASA U BHELLHAS NONUTUKA.

Tewma 6. [MeTp | 1 ero npeemHUKN: 60pbba 3a NpeobpasoBaHme TPaSULMOHHOIO 0bLLeCTBa B
Poccun.

1. A6contotnam B Poccum n 3anagHoint EBpone: cpaBHWUTENbHas XapakKTepucTuka. OCHOBHbIE
aTanbl CTaHOB/EHNSA abcontoTn3Ma B Poccun.

2. MpeobpasosaHus MeTpa | . Havano «mogepHU3aLmm» 1 «eBporensaLlms» cTpaHbl.

3. Poccuiickas nmnepus B anoxy ABOPLOBLIX NepeBopoToB (1725-1762 rr.).

Tema 7. Poccmst Bo BTopoit nosiosmHe XVIII Beka.
1.Mpen npocBeTuTeneldi B  [eATENIbHOCTU  €BPOMENCKMX  MOHapXOB.  «[1pOCBELLEHHbIN
abCconoTn3M» B Poccmm: ero 0CO6eHHOCTM, COIEPXKaHNe U NPOTUBOPEUNS.



2.0OCHOBHble NMPUHLMMNbI BHYTPEHHe NonuTukn Masna MeTposunya.
3.9KOHOMMYECKOoe pa3BuTme Poccum.
4.YnpoyeHne MeXayHapoaHOro aBTopuTeTa CTpaHbl.

Tema 8. Poccus B XIX B. Mpobnembl MogepHU3aLUM CTPaHbI.

1. OCHOBHble TEHAEHLMM Pa3BUTUSA eBPONecKnX cTpaH n CeBepHO AMepukn. Poccus — cTpaHa
«BTOPOrO 3LUe/I0OHa MOAepPHM3aLUN».

2. MonbITKM pedhopMUpoBaHMS NOAUTUYECKON cucTeMbl Npu AnekcaHgpe .

3. Pehopmartopckume 1 KOHcepBaTUBHbIE TEHAEHL MW B NonnMTnKe Hukonas .

4. «2noxa Benvkux petopm» AnekcaHgpa Il.

5. OcobeHHOCTH NopedhopMeHHOr o pa3BuUTUs Poccuu.

Tema 9. ANbTepHaTVBbI POCCUICKUM pehopMam «CBEPXY».

1. OxpaHuTenbHas anbTepHaTVBa. Teopus «orLNanbHON HapOAHOCTM.
2. 3anafiHUKu 1 cnaBaHogubl. JInbepasnbHas anbTepHaTHBa.

3. PeBO/IIOUVOHHAA a/ibTepHaTMBA.

Tema 10. Poccus B Havanie XX B.: pedopMbl NN PEBOMOLNA?

1. AHamuKa 1 NpoT1BOpeYmns passutms Poccuiickor nMnepun Ha pyoexe XIX —XX B..
2. MepBas pesontouus B Poccun (1905-1907 rr.) 1 ee nocneacTeus.

3. MNonntrnyeckne napTum Poccumn: reHesmnc, Knaccugukaums, nporpaMmbl, TakTHKa.

4. OnbIT POCCUINCKOrO NapiaMeHTapu3mMa.

5. CTONbINMHCKWE pedpopmMbl, MX CYLLHOCTb, MTOMM U NOCNEACTBUS.

Tema 11. Benmkasi poccuinckasi pesonoums 1917 r.

1. ®eBpanb-mapT: BocCTaHWe B [NeTporpage v nageHne MoHapxXuun.

2. BpemeHHOe npaBUTeNbLCTBO M ero nofuMTuKa. PaccTaHOBKa OCHOBHbLIX MOMIUTUYECKUX CW
CTpaHbl.

3. BospacTaHue BnsHUSA 60bLLEBUKOB. Mprxog K BNacTu 60/1bLIEBMKOB.

4. BnuaHwe pesonoumn B PoccuM Ha cuTyauumo B MMpe. HoBad paccTaHOBKa CWU Ha
MEeX/YHapOoHOI apeHe.

Tema 12. Mepexof 0T Ype3BbIHalLLMHbI K TOTa/INTapU3My.

1. Kpusnc cnucteMbl 60MbLLIEBUCTCKOM BRacT B KoHUe 1920 — Havane 1921 r. r. lMepexog K
HOBOI 3KOHOMWYECKOIN NONNTUKE.

2. DKOHOMMYeCKas mbepanmnsauma N «3akpyumBaHme raek» B NoanTuke. VigeiHo-nonmtmyeckas
6opbba B naptum B 20-e rr. Mo BONpocaM pasBUTUA CTPaHbl U YTBEPXAEHVE PeXnMa NINYHOWA
Bnactu . B. CtannHa.

3. JIukBngauma Hana n Kypc Ha «0rocyfapcTBieHue.

Tema 13. MNMonntudeckasn cuctema 30-x rr. XX B.

1. Co3gaHne peXxxmma HeorpaHWYeHHON NMYHONM AMKTaTYpbl, BO3pacTaHWe PO PernpecCUBHbIX
OpraHoB, MaccoBbIli Teppop, pa3BepTbiBaHUe cucTembl 'Y 1Al a.

2. YCTaHOB/NEHWE KOHTPONS Haf AYXOBHOM XXM3HbHO 06LLECTBa.

3. MprHUMN «COLMaNNCTMYECKOrO peasin3aMa» B COBETCKOW KyNbType.

4. Monutnyeckme npoueccol 30-X IT.

5. TotanuTapusm B EBpone n CCCP: o6Liee 1 0cO6eHHOe, CXOACTBA 1 pasnnuus.

Tema 14. Benimkasa OTedecTBeHHas BoHa (1941-1945 rr.)

1. Benukas OTeyecTBeHHas BOMHA: Lie/n, XapakTep, OCHOBHbIE 3Tarlbl.

2. Nctopuyeckas ponb CCCP B pa3rpome (hatlm3ma 1 SnoHCKOro MUanTapusma.
3. VIcTouHmKM nobefbl 1 ee LeHa.



4. ['epovyecKme 1 Tparmyeckmne Ypokm BOMHbI.

Tema 15. CCCP B nocnesoeHHOM mupe (1945-1964 rr.)

1. HoBas paccTaHOBKa MOIMTUYECKMX CU B MUPE NOC/e OKOHYaHWsi BTOPOA MUPOBOI BOVHBI.
BOeHHO-3KOHOMMWYECKOE 1 NONUTUYECKOE MPOTUBOCTOSAHME [BYX CUCTEM: «XON0AHAs BOMHA».

2. AnlbTepHaTVBbI MOC/IEBOEHHOIO PasBUTUS.

3. CmepTb M. CtanmHa 1 60pbba 3a BNaCTb B BbICLLIMX MNAaPTUAHbLIX 3LLENOHAX.

4. Pedopmatopckme nonbiTkn H. C. XpyweBa B pamkaX KOMaHAHO-aAMWUHUCTPATUBHOM
CUCTEMbI.

Tema 16. CoBeTCKOEe rocyaapcTBo 1 06LecTBO B cepeanHe 1960-x — cepeanHe 1980-x rr.

1. Xo3zsaicTBeHHas pepopma cepeanHbl 60-X IT. 1 ee NocneacTaus.

2. TpoTmBOpeuns CoumnaIbHO-3KOHOMMYECKOTO W OOLLECTBEHHO-NOMUTUYECKOrO pasBUTUA
COBETCKOro 06LLecTBa.

3. BO3HVMKHOBEHVE 1 pa3BUTNe LUCCUAEHTCKOr0, NPaBo3alnTHOrO ABUKEHWS.

4. CCCP B cucTeMe MEXAYHapOAHbIX OTHOLLEHWIA.

Tema 17. CCCP B rogpl «nepectponku» (1985-1991 rr.)

1. KoHuenuwms nepecTpoiikn 1 ee OCHOBHbIe COCTaB/AIOLLMeE.

2. OBONIOLMS NONUTUYECKON CUCTEMDBI.

3. 'nacHoCTb Kak 06LeCTBEHHO-MONTMNYECKOE AB/IEHME NepPUoa «NepecTPOKm».
4. MonbITKN 3KOHOMUYECKOI peqopMmbl.

Tema 18. Poccuiickas defepaums B KoHLUe XX B.

1. JlnbepasbHasa KOHUENUWUA POCCUIACKUX pedopM: nepexof K pPblHKY, (hopMypoBaHue
rpaxx4aHCKoro o6LLecTBa 1 NPaBoBOro rocyaapcrsa.

2. NonuTtunyeckne Kpusncobl 1990-x rr.

3. CouymanbHas LeHa v nepBble pe3y/ibTaTbl PeiopMm.



AHHOTauMs K paboyein nporpamMmme ANCUUMN/IMHBI
B1.5.3 «OCHOBbI 3KOHOMUKU»

O6beM AMCUMNANHBLI COCTaBNSET _ 3 3a4eTHbIX €AMHWLbI, BK/KOYas TPYAOEMKOCTb
MPOMEXYTOUYHOI aTTecTaLuu.

dopmMa OTYETHOCTM — 3a4eT.
Copep>xaHue ANCUUNNHBI

Pa3gnen 1. BBefieHVe B 3KOHOMUKY

Tema 1. BefileHMe B 3KOHOMMUKY. OCHOBHbIE 3/1EMEHTbI U CTPYKTYPbl PbIHOYHOM
39KOHOMWKMU.

BBegeHve B 3KOHOMUYECKYIO TeOputo; Gnara; NoTpebHOCTW, PeCYPCbl; IKOHOMUYECKNIA
BbIOOp. MeTOof0/I0rMYecKne OCHOBbI MUKpOaHann3a. [peanocbiku MUKPO3IKOHOMUYECKOTO
aHaM3a: pefKoCTb PecypcoB, MPUHLMMN PaLOHaIbHOIO NOBEAEHUS, aflbTEPHATUBHbIA BbIGOP U
a/lbTepHaTMBHasA CTOMMOCTb, MpefenbHbIl aHann3 1 npefenbHas BbIroga. SKOHOMUYECKMe
mozenn. HopmatuBHas 1 No3UTBHAA 3KOHOMUKA.

Tema 2. X03AACTBEHHbIE CYObeKTbI PbIHOYHOW 3KOHOMUKN U X B3aUMOZENCTBME.
Cxema 3KOHOMUYECKO aKTUBHOCTU, TUMbI N BUAbI PbIHKOB.

OKOHOMUYECKME OTHOLLEHWNSA; 3KOHOMWYECKME CUCTEMbI; OCHOBHbIe 3Tarbl pasBUTKA
9KOHOMUYECKOW TEOPUU; METOAbI SKOHOMUYECKOIN TEOPUMN.

XO035ACTBEHHbIE CYOBEKTbl PbIHOYHOM 3KOHOMWUKM W WX B3aMMOLENCTBME; CXema
9KOHOMMYECKOW aKTUBHOCTW. OrnpegeneHve pblHKA B TPagULMOHHOM W 3KOHOMUYECKOM
cMbIcne. Tunbl U BUAbI PbIHKOB. OCO6EHHOCTUN B3aUMOENCTBUS CYOBEKTOB Ha PbIHKE KOHEUYHbIX
MPOAYKTOB W YCNYT: COBEPLUEHHbIA Y KOHTPAKTHbIN PbIHOK. COBEPLUEHHbIN PbIHOK, MPU3HaKK 1
YCNOBWSA €ro CyLLEeCTBOBaHMS.

OC0BGeHHOCTM (DYHKLUMOHMPOBaHWSA (haKTOPHbIX PbIHKOB, XapaKTepucTuka (hakTopoB
npon3BoAcTBa. ®PYHKUMM  (DUHAHCOBOTO pblHKA B 3KOHOMWYECKOW cucTeme, AHan3
XO03AMNCTBEHHBIX CBA3EM PbIHOYHON 3KOHOMUKM. MUKPO- 1 MaKPO3KOHOMMKA.

Tema 3. Teopua cnpoca 1 NpeanoXKeHus.

PbIHOK; CMpoC W MpeasiokeHns; NOTPebuTeslbCKMe MNpeanoyvTeHns W npefenbHas
MONEe3HOCTb; (haKTOpbl CNpoca; WHAMBUAYaASbHBIA W PbIHOYHLIA CNPOC; 3PMeKT Aoxoja U
3(h(heKT 3ameLLEeHNs; 31aCTUYHOCTb; NPEeASIOKEHME U ero PaKTopbl.

OcHoBbI TeopMK cnpoca 1 NPeAIoXKeHNA: CNpoc Ha ToBapbl 1 ycnyru. ®yHKUWA crnpoca.
Kpusaa cripoca. VHAMBMAYaNbHbIA WU PbIHOYHBLIA cnpoc. [peanoXeHne TOBApOB W YCAYT.
@YHKUMA npeanoxeHunsa. WHOMBMAYaNbHOE W PbIHOYHOE NpeasioXkeHune. [lpeanokeHne B
MIHOBEHHOM, KOPOTKOM W A/IMTeNlbHOM nepuogax. B3anmogeinctsme cnpoca v npessioKeHus.
PaBHOBecne. Mogenu paBHoBecusi (Mogenb J1.Banbpaca, A. Mapwanna, nayTMHoobpasHble
MOZEeNN paBHOBECUS).

3NacTUYHOCTL Crpoca M NPeaoXeHsa: 31acTUYHOCTL cnpoca No LeHe, 31acTUYHOCTb
cnpoca no pAoxody (KayeCTBeHHble, BbICOKOKAYECTBEHHblE U HEKauyeCTBEHHble TOBapbl),
MepekpecTHas 3/1aCTUYHOCTL cripoca (B3avMO3amMeLLaroLime 1 B3aMMOAOMOJHAOLLME TOBaphbl),
TOYeYHas 1 Ayrosas 3/1aCTUYHOCTb. DNACTUUHOCTb NPEAJSIOKEHUS.

Tema 4. KonvyecTBeHHbIN (KapAVHAIMCTCKUIA) MOAXO0S K aHann3y Nosie3HOCTU U
crnipoca. NepBbI 1 BTOPOW 3aKOHbI "occeHa.

KonnyecTBeHHbIV  (KapAWHAIMUCTCKNIA) MOAXOL K aHaiu3y MOoNne3HOCTU U cnpoca.
MonesHocTb. [pegenbHas Monfe3HOCTb. [MpuHUMN  y6biBatoWed npefesibHOM  MOJIE3HOCTU.
MepBbIii 1 BTOPOi 3aKOHbI "OCCeHa.

Tema 5. MNopaaKoBbI (OPAMHANTUCTCKUIA) NOAXOA K aHa/IM3y Mone3HoCcTM 1 crpoca.

MopsaKoBbIA (OPAVMHANIMCTCKUIA) MOAXO04 K aHann3y MOoNe3HOCTU M cnpoca. AKCUOMbI
nopsigkoBoro nogxopga. Kpmeble 6espaznuums. [MpefenbHas HopMma 3amelleHns. BrogpkeTHas



nvHuA. OnTMyM noTtpebuTtens. MameHeHve ueH M goxofda (KpuBble «LeHa-noTpebneHmes,
«[10X0-N0TpebIeHne», KPUBbLIE pacxoma JHrens).

Tema 6. OpraHusaynoHHble opMbl NPesnpPUHUMATEIbLCTBA U UX 0COBEHHOCTUN B
Poccuw.

MpuBaTun3ayms; (Hopmbl COGCTBEHHOCTU; NPEeANPUHUMATENbCTBO; TeHeBas 3KOHOMMUKA;
PLIHOK TPYZa; pacnpeaeneHve n 4OX04bl.

MoHATMe  cOBCTBEHHOCTW.  OpraHu3auuMoHHble  ()OpPMbl  MpeanpUHMMAaTE/bCTBA.
OpraHun3auMoHHO-MPaBoBble 1 OPraHM3aLMOHHO 3KOHOMMYeckne ¢opmMbl. OCO6eHHOCTU
npeanpyHUMaTensCcTea B Poccmmn. MoTurBauus noseieHns pupMebl.

Tema 7. TexHOMOrn4yeckme MpPegnocbI/IKM 3KOHOMUYeCKOro aHannsa. OCHOBHble
nokasaTesin AesaTeNIbHOCTU PUPMBbI.

3aKOH Y6blBatoLLei npefeNibHON MPOU3BOAMTENBLHOCTM; 3ddekT MacwTaba; BUAbI
n3gepXeK; (hMpma; Bbipyyka n Nprobblib; NPUHLMN MaKCUMU3ALMA NPUOBINN.

TexHonornyeckne npPeAnocbIIKM  3KOHOMMYECKOro aHanm3a. TexHonornyeckas wu
9KOHOMMYECKas 3deKTMBHOCTb. MOHATME MPOM3BOACTBA M TEXHOMOrMKU. MPoM3BOACTBEHHANA
(hYHKUMS 1M M30KBaHTa. 3aKOH ybbIBatoLLeil oThaun. PakTop BPEMEHUN B aHa/In3e NPeLioKeHus.
AdhdekT MacwTaba. i3meHeHne macluTaba NPoON3BOACTBA.

OCHOBHble MoKa3aTenn [eaTelbHOCTU (UpMbl. OOLWMIA, CpeaHWin 1 NpefenbHbIN
npoAyKT. KpuvBble NPOAYKTOB M UX B3aUMOCBSA3b.

Tema 8. N3gepxKn npousBofcTBa. Makcumusaums npuobiin M KPaTKOCPOYHOe
NpeaoXKeHue.

N3gepxkn ¥ npubbinb.  TIOHATME  BMEHEHHbIX  U3LEPXKeK, Oyxrantepckas U
9KOHOMMYECKass npubbinb. W3gepXKn (UpMbl B KPAaTKOCPOUHOM MNepuofe: MOCTOSHHbIE,
nepemMeHHble, 00LmMe n3aepKKU. CpefHNe N NpefefibHble U3LEPXKKU; KPUBbLIE U3JEPXKEK U UX
B3aMMOCBA3b. ONTUMU3aUMA LeAaTeNbHOCTU (PMPMbl B KPaTKOCPOYHOM Mepuofe: onpeaeneHune
ONTUMaNbHOro 06beMa MPOM3BOACTBA HA OCHOBE NpefeNibHOro aHaiusa. MocTpoeHue KpYBOM
KpaTKOCPOYHOr 0 MpeasioKeHnst KOHKYPEHTHON (UpPMBbI.

OnTummsaums LesTenlbHOCTU (MPMbl B LO/ITOCPOYHOM Mepuoje. MI3gepkku upmbl B
[ONITOCPOYHOM Mepuofe. B3avMocBA3b KPUBLIX KPATKO- W AONTOCPOYHLIX U3Lepkek. Llienu
(hMpMbI B JONITOCPOYHOM MEPUOLE U METOLbI ONTUMU3ALMN ee feATeNlbHOCTU (MeTOJ N30KBaHT-
M30KOCT. MeTog npefesibHON NMPOn3BOANTENILHOCTY (haKTOPOB MNPON3BOACTBA).

Tema 9. HecoBeplUueHHasAs KOHKYPEHUUSA N OCHOBHbIE MOLENMN HECOBEPLUEHHbIX
PbIHKOB.

MpeanoXxeHWe COBEPLUEHHO KOHKYPEHTHOM (MPMbl M OTpaciun; 3P{eKTUBHOCTb
KOHKYPEHTHbIX PbIHKOB; PbIHOYHAA BacTb; MOHOMOMMA; MOHOMOMNUCTUYECKAA KOHKYPEHLMS;
O/IUrononus; aHTUMOHOMO/ILHOE perynnposaHne. HecoBepLUeHHas KOHKYPEHUMA N pa3nyHble
MOZE/NIN HeCOBePLUEHHbIX PbIHKOB. OOLlasd XapakTepucTMka 4YMCTON MOHOMOMMWU. TloHsATUE
ecTeCcTBeHHO MOHONONMK. bapbepbl 45 BX0O4a B OTPac/lb.

Tema 10. O6L1asa xapaKTepUCTMKA YMCTOM MOHOMO/NN.

OCHOBHble MoKa3aTenn [LesaTe/lbHOCTU YMCTOM MOHOMOIMKU, ONTUMM3aLMS, COLMabHbIE
NnocneLCcTBuUSA, LieHOBasd AUCKPUMUHALLASA.

OC06eHHOCTM LIeHO06pa30BaHMA Y PbIHOYHOW CTpaTerny (UPM Ha OIMroNoUCTUYECKNX
pblHKax. CTpaterus crosopa. JInaepcTso B LieHaX, LLeHOBbIE BOMHbI.

Tema 11. MoHONONUCTUYECKAA KOHKYPEHLNS.

OC0b6eHHOCTM LLeHO06pa30BaHNSA U PbIHOYHON CTpaTernm UPM Ha ONIUTONONUCTUYECKMX
PbIHKaX.

O6Las XapaKTepuUCTKa MOHOMOMUCTUYECKOW KOHKYpeHuun. CTparterus ¢upMmbl npw
MOHOMONNCTUYECKON KOHKYPEHUMM B KpaTKo- W [JONrOCPOYHOM nepuoge. HeueHoBas
KOHKYpeHUuA.

Tema 12. KOHKYpeHTHble pPbIHKN (haKTOpOB Npon3BogcTBa. Cnpoc 1 npeanoXxeHve
3KOHOMWNYECKUNX PECYPCOB.



Cnpoc Ha (pakTopbl MPOM3BOACTBA; PbIHOK Tpyda; COPOC U MNpeanoXeHwe Tpyaa;
3apaboTHas nnara M 3aHATOCTb; PbIHOK KanuTana; NpPOLEHTHas CTaBKa W WHBECTULMW; PbIHOK
3eM/IN; PeHTa.

JKOoHOMUYecKass peHTa. [MpefenbHad MNpPOM3BOAMUTENBHOCTL pecypca. Kpusas cnpoca
(hMpMbI Ha pecypc. DNacTUUYHOCTb CNPOca Ha 3KOHOMUYECKNIA pecypc. OTPacneBOn 1 PbIHOYHBIN
cnpoc Ha pecypc. PbIHOYHOE MpeniokeHne pecypcoB. KpuBas PbIHOYHOMO MpesnoXeHus
pecypcos.

Tema 13. KanuTan v cTpaTterusi oTaenbHon (rMpMbl.

PacyeT 3(PMEKTUBHOCTM WHBECTULMOHHbLIX PELUEHNA: MEeTOAOM  [AMCKOHTUPOBAHHOW
CTOMMOCTM 1 METOAOM NpesenbHOM 3h(heKTUBHOCTU MHBECTULMIA.

OC0b6eHHOCTM (PYHKLUMOHMPOBaHMS pbiHKa Tpyaa. HapylueHve paBHOBeCMS Ha PbIHKe
TpyAa v noTepy B 3PPEKTUBHOCTY €ro UCnonb30BaHus. Bo3aeicTBme nNpodcoro30B Ha PbIHOK
TPY£a, MOHOMCOHUYECKNIA PbIHOK TPY/Aa, BO3AENCTBME rOCYAapcTBa Ha PbIHOK TPyaa.

PbIHOK 3emnenonb3oBaHus. LieHa semnun.

Tema 14. BBefieHVEe B MAKPO3IKOHOMUKY.

MpeameT  MakpO3KOHOMMKM. OCHOBHble  MPO6/IEMbI  MaKpPO3KOHOMUKKM.  MeTof
arpermpoBaHus. OO6LLee paBHOBECWE WM GNAroCOCTOSIHNE; HEPABEHCTBO; BHELLHME 3PQeKTbl K
06LLeCTBEHHbIe Gnara; pofib rocyAapcTBa; MakpO3KOHOMMKA: HaUMOHa/IbHasA 3KOHOMMKA Kak
Lie/10e; KpyroobopoT A0XO0L0B U MPOAYKTOB.

Tema 15. Cxema KpyroobopoTta ToBapHO-AeHEXHbIX NMOTOKOB 1 ee aHa/In3.

Mogenu KpyroobopoTa. B3aumocssisb MUKPO- 1 MAKPO3KOHOMMUKM.

Tema 16. OCHOBHble MaKpP0O3KOHOMUYECKWE MoKasaTesnu.

Banosoi HauMoHa/IbHbIV NPOAYKT. M3MepeHne 06beMa HaLMOHaIbHOr0 NPOM3BOLACTBA U
HaLMoHaNbHOro fgoxoga. Cuctema Kateropuii 1 nokasartenn B HaLMOHa/IbHOM CHETOBOZLCTBE.

Tema 17. MeTogbl nogcyeta BBI (BHI). VIHAeKCbI LeH.

BBIM 1 cnocobbl ero uM3MepeHWs; HauMOHa/IbHbIA [0X0A; pacronaraemblii IMYHbIA
[0XO0[,; NHAEKCbI LIeH.

Tema 18. LIMKANYHOCTb pa3BUTUSA 3KOHOMUKK. DKOHOMUYECKUI LIMKN 1 ero gasbl.
Knaccngpmkaumsa Unkos.

OKOHOMUYECKME LMKNbl. Teopuss 3KOHOMUYECKUX UUKIOB. Pasbl 3KOHOMUYECKMX
UMKNOB. Buabl 3KOHOMUYECKMX LMKMNOB (CE30HHbIe, «LMKNbl KuUTumHa», «UMKnbl Ky3sHewa»,
«UMKNbl KoHApaTbeBa»). MpUymHbl SKOHOMUYECKUX LINKIIOB.

Tema 19. bespaboTnuya. OcobeHHOCTM 6e3paboTuLbl B Poccum.

Bespabotuua © ee opmbl. Buabl 6e3paboTuubl  (PPUKLMOHHAA, CTPYKTYpHas,
UMKNMYeckast). EcTecTBeHHbI ypoBeHb 6e3paboTuupbl. 3akoH OykeHa. [l06poBOnbHas W
He06poBONbHAA 6e3paboTuLia U X NpUYMHbl. OcobeHHOCTN 6e3paboTurubl B Poccun.

Tema 20. IHONAUKNA: CYLHOCTb, U3MepeHWe, BUAbI, TUMbI, POPMbI MHPIALUN.

WHnsuma n ee BUAbI: MHPAALMA cnipoca U UHPNALMA NPeasioXXeHns. Tunbl MHPAALMN:
nonsydyas, ranonvpyrowlas, runepuH@aauma. Popmbl  MHPNAUMK: OTKPbITad W CKpbiTas
NHNALMA. BAngHne MHOAUMK Ha nepepacnpeseneHne 0X0L0B.

Tema 21. Bsaumogeinctsme wuH@NAUMM n Gespabotuybl. Kpusas dunnunca.
Crardgnayms.

HapyLueHne paBHOBECUS B MaKPO3KOHOMUKE.

CoumanbHble nocneacTsms NHMALMKN. OCO6eHHOCTU MHPALMK B Poccun. B3anmocsssb
NHONALMN 1 6e3paboTubl. Kpueasa ®ununca. Ctargnayms.

Tema 22. CoBOKYIMHbI CAPOC 1 COBOKYMHOE NPeAsIoXeHNe.

COBOKYMHbIN CNPOC W COBOKYMHOE MpeasioXKeHne; CTabunmnsaumMoHHas MNOMUTUKA;
paBHOBECME Ha TOBapHOM  pbliHKE; NOTpebneHne U COEpeXeHusi;  UHBECTULMW.
Makpo3KOHOMNYECKOoe paBHOBECKE.

Tema 23. MaKpo3aKOHOMMYeCKOe paBHoBecve. Mogenb AD-AS. PbIHOK 6nar.
PaBHoOBecKe Ha pbiHKe 61ar. @yHKUMM noTpebneHns n coepexxeHns. Kpect KeinHca.



KopoTkuii 1 gnnTenbHbIR nepuoj B Makpo3KoHOMKKe. COBPeMeHHbIE 3KOHOMUYECKMe
TEOPUN COBOKYMHOIrO npefiokeHus. CABUM  KPUBOW COBOKYMHOCTW  MPEAOXEHUS  MOf4
BO3JeNCTBMEM HeLeHOBbIX (haKTopoB. Heoknaccuueckas TpPaKTOBKa COBOKYMHOIO crnpoca W
COBOKYIMHOI0 NpeanoXeHus (KeiHCUaHCKOe paBHOBECHKE).

Tema 24. MNoHATMe geHer, YHKUMW feHer, aeHeXkHaa macca. MpennoxeHue geHer.

BaHKOBCKas CUCTEMa; [EHEXHO-KpeauTHas MNonuTuka. PUHAHCOBbLIA PbIHOK W €ero
CTPYKTypa. [eHeXHbl pbIHOK. [loHATME peHer. PyHKUMM feHer. JIMKBUAHOCTb [eHer.
[eHeXKHble napameTpsbl (arperatol) M1, M2, M3.

Tema 25. Cnpoc Ha feHbrn. PaBHOBecHe Ha IeHEXXHOM PbIHKE.

[JeHbrn n nx yHKUMKN; paBHOBECKE HA AEHEXHOM PbIHKE; AEHEXHbIA MyNbTUNINKATOP.

Co3flaHne W YHUYTOXEHMe fJeHer 6aHKOBCKOM cucTeMoW. [locTynneHve [feHer B
obpalleHne. YKpynHeHHbI 6anaHc LleHTpanbHOro 6aHka, ero Xxapakrtepuctuka. Cuctema
KOMMepyeckux 6aHkoB. Co3faHune geHer KommepyeckMmn baHkamu. O6Las mMogesb Co3faHus
feHer. TTOHATME [EeHeXHOro My/MbTUMAMKAaTOpa. YCNOBMS  YBEIMYEHUA  (YMEHbLUEHNSA)
KONMYecTBa JeHer B obpatleHnm. O6was (yHKLMA NPeasioKeHns [eHer.

Tema 26. MNocTpoeHne Kpusoii IS. MocTpoeHne Kpmeoit LM. Obuiee paBHOBECUE Ha
TOBApPHOM W [JleHEXXHOM PbIHKe.

®PyHKUMA noTpebneHnss M NOCTPOeHMe KpuBoi |IS. PaBHOBecuMe Ha pblHKe [eHer U
noctpoeHve kpumeoin LM. Mogenb IS — LM n nocnegctems casura kKpusor LM («imkeugHas
NOBYLUKa», <MHBECTULNOHHAS JIOBYLLIKAY).

Tema 27. OKOHOMMYECKasi MNOUTUKA TroCyfapcTBa M 3KOHOMMUYECKWUIA POCT.
MNepexofHasa 3KOHOMMKaA.

OKOHOMMYECKMIA pOCT M pa3BuTMe. CYLHOCTb M MoKasaTesiM 3KOHOMWYECKOro pocTa.
OCHOBHble  MOJEN! 3KOHOMMWYECKOrO pOCTa. IKCTEHCMBHBIA W WHTEHCMBHBIA  POCT.
[locymapcTBeHHOe perynMpoBaHMe 3KOHOMWYECKOro pocTa. [0CcyfapCTBeHHble pacxodbl U
Hasiorn; 3MMEeKT MYNbTUNIMKATOPa; OHIKETHO-HA/IOroBas nonutuka. peobpasoBaHns B
coumanbHoi cdepe; CTPYKTYPHbIe CABUTM B 3KOHOMUKE; (DOPMUPOBaHME OTKPbITOM 3KOHOMUKW.

Tema 28. MexxgyHapofHaa TOProsns, Murpauna Kanutana v TpyAoBbIX Pecypcos,
pasfeneHue Tpyaa.

MexayHapoaHble 3KOHOMUYECKMEe OTHOLLIEHUS; BHELLIHAA TOProB/s Y TOProsas NosmTuKa,
NNaTeXHbld 6anaHc; Ba/lOTHbIA KypC; OCOOGEHHOCTU MEPEXOAHOW 3KOHOMUKKM  Poccuu.
PacnpezeneHne BpeMeHW, NIaHUPYeMoro Ha n3yyeHune oTAe/NbHbIX TeM (Pa3fesioB) COAepXKaHus,
MPeACTaBEHO HUXKE.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
b1.6.4 «[lpaBoBegeHue»

O6beM AWCUMNINHBI COCTaBNAET _ 3 3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopmMa OTYETHOCTM — 3a4eT.
Copep>xaHue ANCUUNNHBI

Tema 1. NocygapcTBO M NpaBo. VX ponb B XKM3HM obLlecTBa. MNMOHATME U CYLHOCTb
rocyfapcrsa.

[ocymapcTBo, MpaBO, rOCYLApCTBEHHO-MPABOBOE SABMIEHWE KaK O0ObEKT U3y4yeHus
topuanNYecKor Hayku. CucTeMa topuAMYecKMX HayK. TepMUH npaBoBefeHMe, 3ajaynm Kypca
"lMpaBoBefeHne", Lenn npesmeTa.

Tema 2. Hopma npaBa M HOpMaTUBHO-MpaBoBble aKTbl. CUcTemMa POCCUINCKOIo
npasa. OC0GEHHOCTM MPaBOBOr0  PerynupoBaHus  Oygylleil  NpoeccroHasIbHOM
[esATeNIbHOCTU. OCHOBHble MPaBOBble CUCTEMbl COBPEMEHHOCTU. VICTOUYHMKM POCCUMICKOro
npaBa. 3akOH W MOA3aKOHHble aKTbl. POpPMUpPOBaHME MPaBOBOM MO3ULUM MO BOMpPOCam
NPOMecCUOHaIbLHON AEATENBHOCTN.

Tema 3. lNpaBoHapyLUeHWe N lOpUaMYecKas OTBETCTBEHHOCTb. 3HayYeHne 3aKOHHOCTU
1 NpaBoropsjKa B COBpeMeHHOM 06LLecTBe. [MpaBoBOe rocyfapcTso.

[MpaBomMepHOe noBeaeHve. POpPMbl MPaBOMEPHOro MoBeAeHus. MOoHATME, NPU3HaKU U
COoCTaB MnpasoHapyLLEHUS.

Tema 4. KoHcTuTyumst Poccuiickoi depepaunmn - OCHOBHOWM 3aKOH rocyapcTBa.
OcHOBbI MpaBOBOro cTaTyca u4esioBeKa rpaxgaHuHa. WsbupartesnbHoe npasBo Pd.
OcobeHHOCTM (hefilepaTMBHOIO ycTpoicTBa Poccun.

OcCHOBa KOHCTUTYLUMOHHOIO CTpOs, Hapogosnactve B P®. W36upatesibHOe MNpaBo W
cuctema P®:  noHATMe, NpuHUMNbI,  M3bUpaTtenbHbli  npouecc. [OHATME,  NPUHLMMDI
(hefepaTMBHOrO yCcTpoicTBa P®.

Tema 5. Cuctema opraHoB rocyAapcTBeHHOM Bnactu B Poccuiickon degepauumu.
Mpe3ngeHT P®. VcnonHutenbHasa Bnactb P®. degepanbHoe cobpaHue PP. CypgebHas
cuctema Pd. Knaccuumkaums opraHoB rocyapCTBeHHOW BnacTu PO.

Tema 6. ALMWUHUCTPATUBHbIE  NpaBOHapyLleHNUA W agMUHUCTPaATUBHaA
OTBETCTBEHHOCTb.  TpyAoBoi  foroBop  (KOHTPaKT). TpygoBas AUCUMMIMHA U
OTBETCTBEHHOCTb 3a ee HapyLLeHMe.

OcHOBbl  agMUHUCTPaTUBHOrO npasa P®. [loHATME agMWHWUCTPATUBHOIO Mpasa.
ALMUHUCTPATUBHbIE NpaBoOHapyLLEeHNS.

Tema 7. MNoHATME TPaXLaHCKOro MpaBOOTHOLLEHUA. PU3NYECKNe U IOPUANYECKIME
nmua. MpaBo co6CcTBEHHOCTU. HacneacTtBeHHoe npaBo. OCHOBbI FPaXAaHCKOro npasea.
[MoHATME, 3aKOHO4ATENIbCTBO U CUCTEMA MPaXKAAHCKOro Mnpasa.

Tema 8. BpayHo-ceMeliHble OTHOLLEHUS. B3anMHbIe NpaBa 1 06513aHHOCTW CYMpyros.,
poauTenen wn feteil. TlOHATME MpPeCcTyneHUs. YTo/n0BHasd OTBETCTBEHHOCTb 3a
CoBepLUeHMe MPeCcTYNIEHNIA.

OcHoBbI cemeliHoro npasa P®. OcHoBbI YronoBHOro npasa Pd.

Tema 9. DKonormyeckoe npaso. [1paBoBble OCHOBbI 3alNTbI FOCYAapPCTBEHHOM
TalHbl. 3akoHofaTe/lbHble W HOPMaTMBHO-MPaBOBble aKTbl B 06/1aCTV  3aWUThbl
NHMopMaLMKN 1 rocyaapCTBEHHON TalHBbI.

[MoHATME «MH(opMaums» 1 ee BUAbl. OCHOBbI 3KONOrMyeckoro npasa P®. MNoHATUE ©
3a/laun 3KON0ornyeckoro npasa P®.



AHHOTaLMA K paboyeli nporpamMmme AUCLUM/IVHDI
B51.5.5 «/HOCTpaHHbIN A3bIK (HEMELLKNIA A3bIK)»

O6beM AWCUMNINHBI COCTaBNfeT _ 6  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTHU

B 1 cemecTpe - 3a4eT;

B 2 CEMECTpE - 3a4eT;

B 3 CEMECTpe - 3a4eT;

B 4 cemecTpe - 3a4eT C OLEHKOA.

CofepxaHue gUCUNNANHBI

Pa3gen 1. J/InyHble fjaHHbIe
Tema 1. OnncaHne BHELLHOCTU 1 XapaKTepa NtoLen.

Tunbl BHEWHOCTW. TWNbI XapakTepa, TUMbl TemnepaMeHTa. ['paMmmaTunka. MNMopsaoK cnos
B MPOCTOM NPeAI0XEeHNUN.

Tema 2. B3aMOOTHOLLEHUS C APY3bSMUN N CEMbENA.

Buorpadua ctygeHTa. Pacnopsgok AHA. Mpammatmka. Hapeums. pocToe HacTtosilee
BpeMs /19 ONMUCaHWA PErynsipHO NPOUCXOAALLMX COBLITUI. HacTosLee NPOLO/MHKEHHOE BPEMS.
Tema 3. X0661 1 NHTepeChl.

Buabl yBneveHuidi. HeobbluHble X066u. pammaTtuka. CnoBa C OKOHYaHMEM —ing.
OTHOCUTENbHbIE MeCTOMMEHNA. OTHOCUTE/NbHbIE Hapeyus.

Tema 4. CnopT Kak xo606u.

Buabl cnopta. Jllobutensckuii cnopt. Hawm kymupsl. 'pammMaTuka. Vicnonb3oBaHue be
used to, get used to B nNpeaIoXeHUN.
Pa3gen 2. MecTa NpoXKnsaHus.
Tema 5. XXunnua.

Tunbl xunuw, TpaBuna MoBefeHWs B MeCTax 06Wwexutma. OnucaHus >KUnmwia.
pammaTvka. TpocToe HacTtosuwee Bpemsi (ynoTpebneHue, o6pas3oBaHue, YTBEPAUTE/IbHbIE,
oTpuLaTesibHbIE 1 BOMPOCUTESbHbIE (hopMbl). Crydan ynoTpebneHns used to.

Tema 6. lJoma 1o BceMy CBETY.

CXOfCTBa U pasiMumsi CTPOEHMIN B pasHbIX CTpaHax. [loMm Moeil MeuTbl. I'pammaTuka.
MpocToe HacTosiLLee BpeMs CTpagaTenbHbIl 3a0r. [NpollefLlee NpocToe BpeMs CTpafaTesbHblid
3aor.

Pasgen 3. KynbTypa nUTaHuA.
Tema 7. Ega 1 HaNnUTKW.

MpegnouteHna B epe. Epa ana yposonbCTBMA. [paMmaTuka. Mcuucnsemble ©
Hencumcnsemble CyLLeCTBUTENbHbIE. Some/any, much/many, few/little. HacToswee nepdekTHoe
BpeMS.

Tema 8. 3gopoBoe NnuTaHue

OveTa ans 300posbs. Cnocobbl NPUroToBIEHUA MUKW, MecTa 06LLECTBEHHOIO NUTaHWS.
"pammatmka. Hactoswee nepgeKTHoe NPoLOHKEHHOE BPEMS.

Pa3gen 4. MNMokynkwu.
Tema 9. LlonnuHr

CoBepLueHne NOKYMNoK — 3TO Y0BO/IbCTBUE? Y aauHada chenka. ['pammatnka. MogasibHble
rnarosbl.

Tema 10. Ogexxga.

Pacnpogaxu. LieHbl 1 cKuaku. bpeHfbl. pammaTnka. @OopMbl BbIpXKEHUS ByayLLEero
BPEMEHMN.



Tema 11. Mopga.

Ctnnn  opexpbl. HanpasneHna B Mopge. [pammatvka. byayuine BpemeHa B
CPaBHUTENLHOM acrekTe.
Tema 12. Cchepa 06cnyKmBaHus.

MpaBuna 06CNY>XMBAHWUSA K/IMEHTOB. [pUUYMHBI ycrnexa W3BECTHbIX CyrnepmMapKeToB.
"pammaTunKa. Ima npunaratenbHoe.
Pasgen 5. Cnopr.
Tema 13. CnopT 4nsa Kaxaoro

Cnopt B Awmepuke. Bugbl cnopta. CnopTuBHble Kyobl. Fpammatuka. Ppas3osble
rnaronsl. ®pasbl ¢ go, play, do.
Tema 14. HeoObIYHbIe 1 3KCTPeMasibHble BUAbI CopTa.

BuHACepMHr, nNapalloTHBIA  CNOpT, napannaHepusm. [pamMmatuka. [psmas u
KOCBeHHas peuyb.
Tema 15. 13 uctopum cropra.

N3 wnctopum onumMnuiickmx wrp. Tobegutenn onUMMUIACKMX  wrp.  paMmaTtuka.
YcnoBHble NpeanoXXeHus.
Pasgen 6. PasBneyeHus.
Tema 16. Buabl passneveHuin

Limpk, my3eit. M'pammaTmka. MpocToe npollesLuee Bpems (MpaBusibHbIE r1arosbl).
Tema 17. Mnp My3bIKW, KNHO, KHUT.

JTiobumble rnbMbl. XKaHpbl My3biku. 'pammatika. OTHOCUTESNIbHbIE U COEAUHUTESbHbIE
mMecToumeHus. MNpowesLee nepgeKTHOe BPeMs.
Tema 18. KomnbtoTep B HaLLIEN XN3HMW.

Ponb KOMMbIOTEpPAa B MOBCEAHEBHON >XM3HW. KOMMbIOTEPHblE WUrpbl. ["paMmaTuka.
MMpowesLiee Npoao/XEHHOE Bpems.
Pasgen 7. KynibTypHas XU3Hb CTpaH Mupa
Tema 19. KynbTypa, 06bl4an 1 Tpaguumm cTpaH Mmpa.

MpaBuna nosegeHns. KynbTypa >ectoB. CyeBepua W npegpaccygku. [pammartiuka.
Byayliee npofomkeHHoe Bpems. byayuiee nepdekTHOe Bpems.
Tema 20. Obbluan 1 TpaguLmn.

TpaguumoHHas ogexpa. O6psagbl 1 uepemoHuW.  TpasgHuku.  ['pammaTuka.
Pa3penuTenbHble BOMPOCHI.
Pasgen 8. lNyTeLlecTBuSA.
Tema 21. Bugbl nyTeLlecTBUIA.

MpuroToBneHns K noesgke. TUMbl NyTELWECTBUA. DKCKYPCUOHHbIE TYpbl. ['paMmaTtmka.
Bonpockl 1 kKpaTkre oTBeTbl. KOCBEHHbIE BOMPOCHI.
Tema 22. TpaHcnopT.

Buabl TpaHcnopTa. Bblbop TpaHCMOPTHbIX CpefcTB. ['pammartuka. BcnomorartesbHble
rnarosbl.
Pasgen 9. ObpasoBaHue.
Tema 23. CucTemMa BbICLLEr0 06pa3oBaHUS.

3HauMmocTb 00pa3oBaHMs. YHMBepcuTeTbl B Poccum M 3a pybexkom. [pammarumka.
[NepBoe ycnoBHOe NpeaioXeHue.
Tema 24. CTyfeHYecKas XN3Hb.

OCOOEHHOCTM  CTYAEHYECKOM >KM3HW. 3K3aMeHbl. HenpepbiBHOe 06pa3oBaHue.
['pammaTrKa. BTOpoe yCNoBHOE NPEeA/IOKEHME.



AHHOTaLMA K paboyeli nporpamMmme AUCLUM/IVHDI
B51.5.5 «/HOCTpaHHbIN A3bIK (AHTTMACKNIA A3bIK)»

O6beM AWCUMNINHBI COCTaBNfeT _ 6  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTU

B 1 cemecTpe - 3a4eT;

B 2 CEMECTpE - 3a4eT;

B 3 CEMECTpe - 3a4eT;

B 4 cemecTpe - 3a4eT C OLEHKOA.

Copiep>xaHue ANCUUNNHBI

Pa3gen 1. J/InyHble fjaHHbIe
Tema 1. OnncaHne BHELLHOCTU 1 XapaKTepa Ntogein.

Tunbl BHELWHOCTW. TWNbl XapakTepa, TUMbl TemnepameHTa. ['pammartmka. Mopagok cnos
B MPOCTOM NPEeAI0XEeHNN.

Tema 2. B3aMOOTHOLLEHUS C APY3bSMUN N CEMbENA.

Buorpadua ctygeHTa. Pacnopsgok AHs. Mpammatuka. Hapeuws. MpocTtoe HacTosLlee
BpeMs /19 ONUCaHUA PErynsipHO NPONCXOAALLMX COOLITMIA. HacTosLee NPOLO/MKEHHOE BPEMS.
Tema 3. X0661 1 NHTepeCHI.

Buabl yBneveHuidi. HeobbluHble x066u. pammaTtuka. CnoBa C OKOHYaHMEM —ing.
OTHOCUTENbHbIE MeCTOMMEHNA. OTHOCUTE/NbHbIE Hapeyus.

Tema 4. CnopT Kak xo606u.

Buabl cnopta. Jllobutensckuii cnopt. Hawm Kymupsl. 'pammMaTuka. Vicnonb3osaHue be
used to, get used to B NpeaoXeHUN.
Pa3gen 2. MecTa NpoXKnsaHus.
Tema 5. XXunnua.

Tunbl Xxunuw, [MNpaBuna MoBefeHVs B MecCTax o6Wwexuntvs. OnucaHus Xnnumwa.
pammaTvka. TpocToe Hactosuwee Bpemsi (ynoTpebneHue, o6pas3oBaHue, YTBEPAUTE/IbHbIE,
oTpuLaTesibHbIE 1 BOMPOCUTESbHbIE (hopMbl). Crydan ynoTpebneHus used to.

Tema 6. lJoma 1o BceMy CBETY.

CXOfCTBa U pas/iMumsi CTPOEHMIN B pasHbIX CTpaHax. [loMm Moeil MeuTbl. ['pammaTuka.
MpocToe HacTosLLee BpeMs CTpagaTenbHbIl 3a0r. MNpollefLlee NpocToe BpeMs CTpafaTesbHblid
3aor.

Pasgen 3. KynbTypa nUTaHuA.
Tema 7. Efa v HaNUTKW.

MpeanouteHna B epe. Epa ana yposonbCTBMA. [paMmaTuka. Mcuucnsemble ©
HencuucnsemMble CyLLleCTBUTENbHbIE. Some/any, much/many, few/little. HacToswee nepdekTHOe
BpeMS.

Tema 8. 3gopoBoe NnuTaHue

AveTa onga 300posbs. Cnocobbl NPUroToB/IEHNSA MULLM. MecTa 06LLECTBEHHOrO NUTaHNS.
"pammatmka. Hactoswee nepgeKTHOe NPoLOIHKEHHOE BPEMS.

Pa3gen 4. MNokynkwu.
Tema 9. LlonnuHr

CoBepLueHne NOKYMNoK — 3TO Y0BO/IbCTBUE? Y aauHada chenka. ['pammatnka. MogasibHble
rnarosbl.

Tema 10. Ogexxga.

Pacnpogaxu. LieHbl 1 cKuaku. bpeHgbl. pammaTtuka. ®opMbl BbipaXeHns OyayLuero
BPEMEHMN.



Tema 11. Mopga.

Ctnnn  opexpbl. HanpasneHna B Mopge. [pammatvka. byayuine BpemeHa B
CPaBHUTENLHOM acrekTe.
Tema 12. Cchepa 06cnyKmBaHus.

MpaBuna 06CNY>XMBAHWUSA K/IMEHTOB. [pUUYMHBI ycrnexa W3BECTHbIX CyrnepmMapKeToB.
"pammaTunKa. IMa npunaraTesibHoe.
Pasgen 5. Cnopr.
Tema 13. CnopT 4nsa Kaxaoro

Cnopt B Awmepuke. Bugbl cnopta. CnopTuBHble Kyobl. Fpammatuka. Ppas3osble
rnaronsl. ®pasbl ¢ go, play, do.
Tema 14. HeoObIYHbIe 1 3KCTPeMasibHble BUAbI CopTa.

BuHACepMHr, nNapallloTHBIA  CNOPT, napannaHepusm. [pammatuka. [psmas u
KOCBeHHas peuyb.
Tema 15. 13 uctopum cropra.

N3 wncTopum onumMnuidckmx wrp. obeautenn OonNMMNUIACKMX  Urp. [pammaruka.
YcnoBHble NpeanoXXeHus.
Pasgen 6. PasBneyeHus.
Tema 16. Buabl passneveHuin

Limpk, myseit. M'pammaTmka. MpocToe npollesiee BpeMs (MpaBuibHble rnarosbl).
Tema 17. Mnp My3bIKW, KNHO, KHUT.

JTiobumble rnbMbl. XKaHpbl My3biku. 'pammatika. OTHOCUTESNIbHbIE U COEAUHUTESbHbIE
MecTonmeHus. MNpoweLuee nepgeKTHOe BPeMs.
Tema 18. KomnbtoTep B HaLLIEN XN3HMW.

Ponb KOMMbIOTEPA B MOBCEAHEBHON XXM3HW. KOMMbIOTEPHble Wrpbl. [paMmartuka.
MMpowesLiee Npoao/XEHHOE Bpems.
Pasgen 7. KynibTypHas XU3Hb CTpaH Mupa
Tema 19. KynbTypa, 06bl4an 1 Tpagnuumm ctpaH Mmpa.

MpaBuna nosegeHns. KynbTypa >ectoB. CyeBepua W npegpaccygku. [pammartiuka.
Byayliee npofomkeHHoe Bpems. byayuiee nepdekTHOe Bpems.
Tema 20. Obblvan 1 TpaguLmn.

TpaguumoHHas ogexpa. O6psagbl 1 uepemoHuW.  TpasgHuku.  ['pammaTuka.
Pa3penuTenbHble BOMPOChHI.
Pasgen 8. lNyTeLlecTBumS.
Tema 21. Bugbl nyTeLlecTBUIA.

MpuroToBneHns K noesgke. TUMbl NyTELWECTBUA. DKCKYPCUOHHbIE TYpbl. ['paMmaTtmka.
Bonpochkl 1 kpaTkne 0TBeTbl. KOCBEHHbIE BOMPOCHI.
Tema 22. TpaHcnopT.

Buabl TpaHcnopTa. Bblbop TpaHCMOPTHbIX CpefcTB. ['pammartuka. BcnomorartesbHble
rnarosbl.
Pasgen 9. ObpasoBaHue.
Tema 23. CucTemMa BbICLLEr0 06pa3oBaHUS.

3HauMmocTb 006pa3oBaHMs. YHMBepcuTeTbl B Poccum M 3a pybexkom. [pammartumka.
[NepBoe ycnoBHOe NpeaioXeHme.
Tema 24. CTyfeHYecKas XN3Hb.

OCOOEHHOCTM  CTYAEHYECKOM >KM3HW. 3K3aMeHbl. HenpepbiBHOe 06pa3oBaHue.
'pammaTrKa. BTOpoe yCNOBHOE Npea/IoKeHue.



AHHOTaLMA K paboyeli nporpamMmme AUCLUM/IVHDI
B51.5.5 «/HOCTpaHHbIN A3bIK ((hpaHLLy3CKUIA A3bIK)»

O6beM AWCUMNINHBI COCTaBNfeT _ 6  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTHU

B 1 cemecTpe - 3a4eT;

B 2 CEMECTpE - 3a4eT;

B 3 CEMECTpe - 3a4eT;

B 4 cemecTpe - 3a4eT C OLEHKOA.

CofepxaHue gUCLNNNNHBI

Pa3gen 1. J/InuHble fjaHHbIe.
Tema 1. OnncaHme BHELLHOCTU 1 XapaKTepa Ntogen.

Tunbl BHELWHOCTW. TUMbI XapakTepa, TUNbl TeMnepaMmeHTa. [ paMmatuka. 'opsanok cnos
B NPOCTOM NpeLoXeHUn. ApTUKIN. HeonpeaeneHHbIN apTUK/b.

Tema 2. B3aMOOTHOLLEHUSA C APY3bSAMUN N CEMbEN.

Buorpagmsa ctygeHTa. Pacnopagok gHsa. 'pammatuka. Hapeums. HacTosulee Bpemsa ans
onmcaHus perynspHo nNponcxoaawmx coobITuin. ApTUKIN. OnpegeneHHbIA apTUKb.
Tema 3. X066 1 HTepeChbl.

Bugbl yBneveHuin. HeoOblyHble X066M. [pamMmatmka. OTHOCUTE/bHbIE W JINYHbIE
MecToMMeHNs. OTHOCUTENbHbIE Hapeyuns.

Tema 4. CnopT Kak Xo606Mu.

JNtobuTenbckuii cnopT. Hawun Kymupsl. F'pammatumka. CyLecTBMTENbHOE.

Pa3nen 2. MecTa NpoXKnsaHus.
Tema 5. XXunnua.

Tunbl Xunuw, [MpaBuna noBefeHNs B MecTax O0O6LWeXuTus. OnucaHus >XuuLia.
MpammaTvka.  Hactoswee Bpemsa  (ynoTpebreHue, o6pa3oBaHuWe,  YTBEPAMUTE/IbHbIE,
oTpuuaTesibHble U BONPOCUTE/IbHbIE (POPMbI). YKa3aTe/lbHble MECTOUMEHNS.

Tema 6. lJoma 1o BceMy CBETY.

CxofcTBa M pasniMuns CTPOeHUIn B pasHbIX cTpaHax. oM Moel meuyTbl. ['paMmmartumka.
JInyHble mecTonmeHns. KonnyecTso.

Pa3gen 3. KynbTypa nutaHus.
Tema 7. Efa 1 HANUTKW.

MpepnouteHns B efe. Epa ona  ypoBonbCTBMA. [pamMmatvka. KayecTBEHHbIE
npunaraTesibHble.

Tema 8. 3gopoBoe NuTaHue

[veta anga 3n0poBbs. Cnocobbl NPUroToBaeHns Ny, MecTa 06LLeCTBEHHOIO NUTaHKS.
['pammaTnKa. KOHCTPYKLMU C rNarosiom.

Pa3gen 4. MNokynkwu.
Tema 9. LlonnuHr

CoBepLUeHMe TMOKYMOK — 3TO YAOBOMLCTBME? YpauyHasa cpaenka. [ pammatumka.
MecTonmeHua - Nnogexalllee 1 AONOSTHEHUS.

Tema 10. Ogexxga.

Pacnipogaxu. LieHbl 1 ckuaku. bpeHAbl. 'pammatuka. YgapHble opmbl, MECTOMMEHNE
en, OTHOCUTEe/IbHble MECTOUMEHWS.
Tema 11. Mopga.

Ctvnn opexgbl. HanpasneHua B Moge. [pamMmatuKa. Be3nnyHble KOHCTPYKLMW.
BosBpaTHble rnaronsi.



Tema 12. Cchepa 06cnyXKnBaHus.

MpaBuna 06CNY>XMBAHUA KIUEHTOB. [pWUMHbI yCrexa W3BECTHbIX CyrnepmMapKeToB.
['pammaTunKa. BpemeHa rnarona. Hactoswee spems rnaronos I, 11 rpynn.
Pa3gen 5. Cnopr.
Tema 13. CriopT 4nsa Kaxaoro

Cnopt BO ®paHuun. Bugbl cnopta. CnopTvBHble KNyobl. Mpammatvka. BpemeHa
rnarona. Hactosiee spema rnaronos Il rpynnebi.
Tema 14. HeobOblUHble N 3KCTpPeMasibHble BUAbI CROPTa.

BuHAcepthuHr, napaloTHLIA - cnopT, napaniaHepusm. [pammatuka. [pollefLiee
CNOXHOE 3aKOHYEeHHOE Bpems.
Tema 15. 13 uctopumn criopra.

N3 wuctopum onumnuickux urp. Mobegutenn ONUMMUACKUX wUrp. [pammaTuka.
Bnvxariwee 6yayluee. MpocToe 6yayluee BPEMS.
Pa3gen 6. PasBneyeHus.
Tema 16. Buabl passneveHuin

Linpk, My3eit. MpammaTyka. MNpollejLlee NpocToe He3aKOHYEHHOE BPeMSi.
Tema 17. Mnp My3blKW, KNHO, KHUT.

Nobumble unbMbl. XKaHpbl My3blk/. Tpammatuka. IpoLuesiiee npocToe 3aKOHYeHHOe
Bpems.
Tema 18. KomnbtoTep B HaLLIEN XN3HMW.

Pofb KOMMblOTEpa B MOBCEAHEBHOM >KM3HU. KOMMbIOTEPHblE WIpbl. [paMmartumka.
CornacoBaHve BpeEMEH.
Pasgen 7. KynbTypHas XXU3Hb CTpaH Mupa
Tema 19. KynbTypa, 0bbl4an 1 Tpaguummn ctpaH Mupa.

MpaBuna nosegeHus. KynbTypa >xecTtoB. CyeBepud U npefpaccynku. [pammartiuka.
CornacoBaHve BpeMeH.
Tema 20. ObbIvan 1 Tpagnuuunn.

TpagnumoHHasa ogexaa. O6psaabl U LepeMoHun. Mpa3gHukK. Tpammatvka. CpaBHeHue
npunaraTefbHbIX.
Pa3gen 8. lNyTeLlecTBuS.
Tema 21. Bugbl nyTewecTBUIA.

MpurotoBneHns K noesgke. Tunbl NYTELIECTBUA. DKCKYPCUOHHbIE Typbl. ['pammaTmka.
OTpuuaHue.
Tema 22. TpaHcrnopT.

Buabl TpaHcnopTa. Bbl6op TpaHCNOPTHLIX CpeAcTB. 'pammartuka. BornpocuTesbHble
NpeaIoKeHUs.
Pasgen 9. ObpasoBaHue.
Tema 23. CucTema BbiCLLEr0 06pa3oBaHuA.

3HauMMoCTb 06pa3oBaHUsA. YHuBepcuTeTbl B Poccum 1 3a pybexom. pammatvka. 4
HakK/IOHeHWe (PPaHLy3CKOro A3blKa.
Tema 24. CTyfeHYecKas XXN3Hb.

OCO6EHHOCTM  CTY[EHYECKOM XM3HW. JK3aMeHbl. HernpepbiBHOE  06pa3oBaHue.
["paMMaTMKa. Y CNoBHOE HaK/TIOHEHNE.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.65.6.1 «PyccKuiA 3bIK N Ky/NbTypa 06LLeHNSA»

O6beM AWCUMNANHBI COCTaBASET _ 2  3a4YeTHbIX eAUHUL, BK/IKYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopmMa OTYETHOCTU — 3a4eT.

CofepxaHue gUCLUNNANHBI

Tema 1. lMpegmeT Kypca «PycCkMil A3bIK M KynbTypa 06LWEHUs». [ToHATMSA
«KYNbTypa peyn n Ky/sibTypa 00LLeHNs».

OCHOBHble efVHULbI 06LeHNs. YCTHad M NUCbMEHHAas PasHOBWAHOCTW NIUTepaTypHOro
A3blka. HopMaTVBHbIE, KOMMYHWUKATUBHbIE, 3TUYECKME acneKTbl YCTHOW U MUCbMEHHOW peyn.
OCHOBHbIe NMPU3HAKN KY/bTYpbl peun 1 KynbTypbl 00LieHns. KOMMYHMKATUBHAA Ky/ibTypa B
06LeHN. OCO6EeHHOCTY PeyeBOro NoBeAeHUS.

Tema 2. PYHKUMOHA/IbHbIE CTUMN COBPEMEHHOIO PYCCKOI0 A3bIKa.

B3avmMogeicTBne (DYHKLUMOHANIbHLIX CTWUNed. HayyHblid cTunb  peun. OCo6eHHOCTH
(hYHKUMOHUPOBaHUA B peun. Cneundumika MCrosib30BaHUA 3/1EMEHTOB Pa3/INYHbBIX A3bIKOBbIX
YPOBHE B Hay4HOM peyun. PeyeBble HOPMbI Y4e6HOIN 1 Hay4HOI cthep AeATeNIbHOCTY.

Tema 3. OunymanbHO-4eN10BO CTUMb.

Cdepa ero (yHKUMOHMPOBaHMS, XaHPOBOE pa3Hoobpa3ve. H3bIKOBble  OPMYI/bI
OMLMAIbHBIX JOKYMEHTOB. [MpreMbl YHUDMKaLUK A3biKa CYXeOHbIX JOKYMEHTOB.

Tema 4. VIHTepHaLOHa/IbHbIe CBONCTBA 0(PMLMa/IbHO-Ae/10BO MUCbMEHHOW peyln.

ATVKeT [1e/10BOro N1cbma.

Tema 5. Putopuka.

XKaHpoBaa anddepeHumaumns n oTéop A3bIKOBLIX CPeACTB B MYyOAULMUCTUYECKOM CTUIE.
OC0BGEHHOCTM YCTHOM MybnnyHoi peun. . Opatop M ero ayautopus. OCHOBHble BU[bI
aprymeHToB. [1OAroToBKa peun: Bbl6Op TeMbl, Uenb peun. OCHOBHble MNPUEMbI MOUCKA
mMaTepuana. Hayano, 3aBepLueHVe U pa3BepTbiBaHWe peyn. Cnocobbl COBECHONO 0(hOpPM/IEHNS
Ny6/INYHOrO BLICTYMEHUSA. TMOHATHOCTb, WH(OPMATUBHOCTb, BbIPA3UTENIbHOCTb MY6/IMYHOM
peun

Tema 6. PasroBopHas peyb B cucTeme (hyHKLMOHa/IbHbIX Pa3HOBUAHOCTEN PYCCKOro
NINTepaTypHOro A3blKa.

Ycnosus  (PYHKLUMOHMPOBAHMA Pa3rOBOPHOM  peyn, pofib  BHEA3bIKOBbIX (haKTOPOB.
KOMMYHMKaTUBHbIe Ka4yecTBa peyu.

Tema 7. 9TUYeCKMEe HOPMbI PeyeBOoit Ky/bTypbl (PeYEBOI 3TUKN)

Tema 8. OCHOBHbIe eiHNLLbI PeYEBOI0 O6LLIEHNS.

OpraHu3saums Bep6anbHOro B3aMmMofencTans. dheKTUBHOCTb PeHEBOV KOMMYHUKALWN.

JokasaTenbHOCTb 1 y6eanTeNnbHOCTb pedn. OCHOBHbIE BUAbI apryMEHTOB.

Tema 9. ATUKET B [1e/T0BOM 06LLEHNN,

HeBepba/ibHble CpefcTBa 06LLEHNS.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.5.6.2 «CounanbHasa NcUxonorusa»

O6beM AMUCUMMAMHBI COCTaBNAeT _3  3a4eTHbIX eAWMHULbI, BKKOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTU — 3a4eT C OLLEHKOM.
CopepxaHue gucLnnInHbI

Tema 1.MNpegmeT, 3aa4M U METOLbI COLNASIbLHON NCUXO0M0r K

MoHATHe coumanbHOM ncuxonorun. CounasibHble MNPOSBAEHUS MCUXUKK (NMAEPCTBO,
3apakeHue, nogpaxaHve n T.4.). IPheKT coumansHOCTU. TOHATME couManbHOM MCUXMKK B
(mnocockmx B3rnsagax MNnatoHa. ekt BnaHUA. CoBpeMeHHbIe MpeLCTaBeHNs 0 npeameTe
couuanbHOn  ncmxonormun.  OmnpegeneHne  COLMaNbHOM  MCUXONOTUK.  TeopeTuuyeckue U
NPUKNagHble 3afa4n coumasbHOM neuxonorum. Mecto couuanbHOM NCUXONOrMN B CUCTEME
HayK.

MeToabl coumanibHOM ncuxonorun. Mictopus passutns mMeTogos. Knaccuukaums no
NOTMYECKOMY OCHOBaHWMIO: YHUBepCa/lbHble, YHWUBEPCA/IbHO-CMeLndunyeckme, cnelmgpuyeckme.
PYHKUMOHAIbHOE pa3ninyme: MeTOAbl BO3AENCTBUSA, METOAbI UCCeA0BaHNS, METOAbI KOHTPOS.

Tema 2. icTopus coumanbHOM NCUX0I0Mnn

OCHOBHble UCTOPUYECKME BEXU PasBUTUS COLMASIbHOM MCUXONOrMK. 3apoXaeHue
MCUXOMOTMYECKOr0 Harnpas/ieHns B COLMONOrMn. Havano akcnepuMeHTasbHbIX UCCef0BaHUN.
MnatoH. ByHAT. JleboH. Mak-Oayronn. 3asapg Pocc.

Heo6nxeB1MOpM3M B COBPEMEHHOW COLMaNbHOM NMCUXONOTUN.

lMcmxoaHanMTUYeCcKas MHTepnpeTaumsa CoLmaibHO-MCUX0N0rMYecKNX PeHOMEHOB.

VHTepakumMoHM3M B COLMaNbHOM NCUXONOT N

KOrHMTMBM3M Kak [OMUHMPYHOLLAS OpUeHTauus B  COBPEMEHHOM  COLMa/IbHOM
MCUXO0/IOTUN.

Tema 3. O6LeHNe KaK coumaibHO-NCUX0I0rMYecKnin peHoMeH. ObLLeHe -
KOMMYHUKaL s

OOLLECTBEHHbIE OTHOLWEHNSA. NHAMBUAYabHOCTb. CounanbHas posb. MeXMUYHOCTHbIE
OTHOWeEHMS.  MeCTO  MEX/IMYHOCTHLIX  OTHOLUEHWIA  (3KOHOMWYECKMe,  COLMaIbHbIe,
MOMIUTUYECKME,  WAEONOTNYECKUe).  MeX/IMYHOCTHbIE  OTHOLWUEeHWA —  3MOLMOHa/IbHbIe
nposisneHns (aekTbl, amouuu, 4yBcTBa). UYBCTBA — KOHBIOHKTUBHbIE, OU3BIOHKTUBHBIE.
OO6LLeHNe B cuCTEMe OOLLECTBEHHLIX U MEX/IMYHOCTHLIX OTHOLWEHWA. O6LeHe KakK BuWf
peaTenbHocTU. ObLLEHNe Kak BO3LelCTBYE.

CTpyKTypa 00LleHns (KOMMYHUKATVBHAS, MHTepPaKTUBHasA, nepuenTuBHas). PyHKLMK
06LLeHNs (MHOpMaLMOHHO-KOMMYHUWKATUBHASA, PErynaTMBHO-KOMMYHUKATUBHASA,
ajheKTUBHO-KOMMYHMKaTBHasA).  CpefAcTBa  KOMMyHMKauuu.  Peyb  Kak  CpeAcTBo
KOMMYHWMKaLmu. MNpouecc nepefayv MHHOpMaLMn: MHTEHLMA — CMbIC/T — KOAUPOBaHUe — TEKCT —
fekoauposaHve. Mogenb KOMMYHUKATUBHOIO npoLiecca no Jlaccyany.

HeBepbanbHas KOMMYyHMKaums. ®PYHKUMM HeBepbanbHOM KOMMYyHMKaumu. CpeacTsa
HeBep6abHOM KOMMYHUMKaLMK: OMTUKO-KNHETUYECKAS cucTema, napa- 7
IKCTP/IMHIBUCTUYECKASA CUCTEMA, MPOCTPAHCTBO N BPeMsl, BU3yasibHOE 00LLeHMe.

Tema 4. O6LeHNe KaK B3aMMOAENCTBME

O6LeHne Kak B3aumogeicTeme. OpraHusaums COBMECTHbIX AeNCTBUIA. Teopuu
pevictema. A. LenaHbCKWA (CTyneHW pas3BUTUS B3aMMOAENCTBMS): 1) MNPOCTPaHCTBEHHbIV
KOHTaKT, 2) NCUXUYECKU/ KOHTAKT, 3) COLMa/bHbIA KOHTAKT (COBMECTHas AeATeNbHOCTb), 4)
B3avMofeiicTBMe (Bbl3BaTb peakuuio), 5) counanbHble OTHOLIEHUS (COMPSHKEHHas CcucTema
[eNcTBMiA). TpaH3akTHbIN aHanmM3 O.bepHa (poauTenb, B3pOC/bIA, pebeHoK).  Tumbl



B3aMMOofeicTBuiA No Tomacy. PopMbl AeATeIbHOCTU: COBMECTHO-UHAMBUAYaA/IbHAsA, COBMECTHO-
rnocnefoBarenbHas, COBMECTHOE B3aIMOAENCTBIE.

Tema 5. O6LeHNe KaK BOCNPUATME N0AbMU ApYyr apyra

OOLLUeHNe Kak BocnpuATMe nogbMu Apyr gpyra. OcHoBa OOLLEHWUSA: MOHUMaHWE ©
npuHaTne. TloHATWE coumanbHOM nepuenuuyn B KoHuenuun k. BpyHepa. OnpegeneHue
CouManbHOro  BOCNPUATUA.  MexaHuW3Mbl  B3aMMOMOHMMAHWA:  UAEHTUMMKaLMA, 3MnaTus,
petnekcusa. Teopus k. Xonmca. CounanbHoe BOCNPUATUE — MHTepNpeTauns, npunucbiBaHue.
KaysanbHasa atpuoyumsa I'. Kennu. YctaHoBKa M couuanbHas YCTaHOBKa (aTTuTHOA). ekt
opeona. dPdeKTbl NEPBUYHOCTN N HOBU3HLI. CTepeoTunusaumns. Ctepeotun. MeXnIMyHOCTHas
aTTpakums.

Tema 6. MeXX/IMYHOCTHbI KOH(INKT.

CoumnanbHO-MNCMXONIOTNYeCKass  XapaKTepuCTUKa  MEX/IMYHOCTHbIX  KOH(/IMKTOB.
CTpyKTypa W [UHaMMKa KOH(MAMKTOB. XapaKTepucThka WUCXOLOB KOH(/MKTA. DPYHKLMK
KoH(pimkTa. CTpaterun nosefeHus B KOH(mkTe no K. Tomacy.Creundumka n npofuiaktmka
KOH(MKTOB B NPOJECCMOHAILHON AeSTENbHOCTH.

Tema 7. CoupmanbHaa Ncnxosiornsa 601bWNX U MasibIX FPyn

CoumanbHas ncuxonorus 60nbWMX U ManblxX rpynn. FoHATWE rpynmnbl B COLMaIbHOW
neuxonoruy. Fpynna Kak CcoumanbHO-MCUXO0NOTNYeCKMn (heHOMeH. Knaccugmkauma rpynn:
YCNOBHblE U peasibHble, NabopaTOpHble U eCTECTBEHHbIE, 6OMbLUME U Masble, CTUXWIAHbIE U
YCTONYMBbIE, CTAHOBALLMECH U Pa3BUTHIE.

Knaccumkaumsa masbIx rpynmn: nepBuYHble Y BTOPUYHbIE, JOpMasibHbIe U
He(hopMasibHbIe, FPYNMbl YIEHCTBA U peepeHTHble rpynmbl. @YHKUMM pehepeHTHOR rpynmbl.
MexaHu3Mbl (DOPMUPOBAHNA MasIO rPYMIbl: ()eHOMEH rPYNMnoBoro AasneHns (KOHPOPMHOCT),
rpynnoBoii cnioYeHHocTU. OnpegeneHye rpynmnoBoit CNIOYeHHOCTU. JINLEPCTBO B MasIoN
rpynne. Teopuun nuaepctea. Ctunv nuaepcrea. NprHATUE FPYNNOBOro peLleHus.
APheKTUBHOCTL AeATENLHOCTM Masiol rpynnbl. FpynnoBas guckyccus. Mo3rosoi WTypwM.

Tema 8. CTUXUIHbIE rPYMMbl N MAcCOBbIE ABUXEHUS.

Mcuxonornyeckme  acnekTbl  KU3HELEATENIbHOCTU  CTUXWUIAHBIX — HEeOpraHW30BaHHbIX
6onblwmx rpynn (tonna, Mmacca, nybnuka). PeHomeH TonMbl. KpynHble HethopmaibHble
006beMHeHNs. MexaHn3Mbl BO3LENCTBUA NtOLel LpYr Ha Jpyra: 3apaXeHue, BHYLLUEHMe,
nogpaxaHue. Mcmxonorns NaHNYecKnx coctosHnii. CamoonpegeneHue rpynrbl. OCO3HAHHOCTb
M HEOCO3HaHHOCTb NPUHAANEXHOCTU K rpynne. Mpobnema NCUX0N0rM4yecKoro BO3LeNCTans 1
pyKoBoAcTBa 60/bWINMM  0OLHOCTAMWU. CyrrecTus, BHYLUEHME, «3apaXXeHue», YOexieHue.
UyBCTBO «aHOHWMHOCTM» B 60/MbLUMX rpynnax. 3auMLieHHOCTb, «Mbl» — YyBCTBO. [pobnema
«MPOMbIBaHUA MO3r0B», ie3VH(opMaLn, MaHUNYNALUM CO3HAHMEM.

Tema 9. CounasibHada ncuxonorua NMYHoOCTN. MeToabl coumanbHo-
MCUX0/I0rMYECKOro BO3JeNCTBUS.

NnyHocTb B coumanbHoi ncuxonorun. MoHATVe couymanu3aumm. CTaguy npolecca
coymnanmzaymun. O6Lan XxapakTepucTnKa MHCTUTYTOB M MEXaHWU3MOB coLmanunsaumm. Moaxomdbl K
onpeseneHno OCHOBHbIX 3Tanos counanunsauun. MoHATe coumanbHOM yeTaHoBKU. CoLnanbHO-
MCUXON0TrMYecKmne KayecTsa SIMYHOCTU.

AKTVBHble  MeTOAbl  COLMaIbHO-MCUXOMOMMYECKOro  Bo3geictaus.  CounanbHo-
MCUXONIOMMYECKUIA TPEHWHT, COLMa/IbHO-MCUXO/IOrMYECKOe KOHCY/IbTUPOBaHWe. 3HaueHue W
3a/1a4M MOBbILLUEHNSA COLMANTbHO-MNCUXOOMMYECKON FPamMOTHOCTU.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B1.6.7 «be3onacHOCTb YXN3HeaeATeIbHOCTN»

O6beM AWCUMNANHBI COCTaBNfeT _ 3 3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTU — 3a4eT C OLLeHKOM.
CofepxaHue gUCLUNNANHBI

Tema 1. BBefeHMe B 6e30nacHOCTb. OCHOBHbIE MOHATUA 1 ONPeseeHNs.

XapakTepHble CUCTEMbI "4YenioBeK - cpefa obutaHms". Tpoun3BOACTBEHHAS, FOPOACKas,
ObITOBasi, npupoAHas cpefa. B3avmopeincTBme 4yenoBeka CO Cpeaoi obutaHus. [TOHATMA
«OMacHOCTb», «6e30MacHOCTb». Buabl OnacHOCTel: NPUPOAHbIE, aHTPOMOMEHHbIE, TEXHOTEHHbIE,
rnobanbHble. CucTemMbl 6€30MacHOCTW. JKONOrMYecKas, MPOMbILLIEHHas, MPOU3BOACTBEHHAS
6esonacHocTW. Bpep, yuwiepb, puck — BUAbl U XapaKTepPUCTUKKU. Ype3BblyaiiHble CUTyauun —
MOHATME, OCHOBHbIE BUAbl. Be3onacHOCTL 1 YCTOMYMBOE pa3BuUTMe. Be30nacHOCTb Kak ofHa 13
OCHOBHbIX MOTPeGHOCTEN Yenoseka. 3HayeHne 6e30MacHOCTM B COBPEMEHHOM Mupe. MpuymHbl
NosB/IEHNS OMacHOCTW. PO/b YenioBeYeckoro (haktopa B MpUUYMHAX peann3alum OnacHOCTEN.
AKCUOMbI 6e30MacHOCTU >XU3HedeATeNbHOCTU. besonacHocTb M aemorpagus. Mecto n ponb
6e30MacHOCTM B NpeaMeTHOM 061acTn U NPOEeCCUOHAIbHOW AeATeNIbHOCTHU.

Tema 2. Yenosek 1 TexHochepa.

MoHATHe TexHocdepbl. CTPYKTypa TEXHOCHEPbl U €8 OCHOBHbIX KOMMOHEHTOB. JTanbl
(hopMupoBaHns  TexHocdepbl. COBpPEMEHHOE COCTOSHME TexHoC(epbl W TEXHOCHEPHON
6esonacHocT. Kputepum un napameTpbl 6e30MacHOCTUM TexHochepbl. Buabl, WUCTOYHWKM
OCHOBHbIX ONacHOCTel TeXHOCHepbl U ee 0TAeNbHbIX KOMMOHEHTOB.

Tema 3. VgeHTnrkKauna 1 BO3AeNCTBME Ha 4esioBeKa BPeAHbIX W OMacHbIX (PakTopoB
cpenbl 06uTaHuS.

Knaccniurkaumsa HeraTMBHbIX (hakTOPOB MPUPOAHOr0, aHTPOMOreHHOro N TeXHOreHHOro
NMPOMCXOXAeHNsA. BpeaHble M oOMacHble HeratuBHble (akTopbl. CUCTEMbI BOCMPUATUS U
KOMMeHcaumMm OpraHu3MoM 4esioBeka BpefHbIX (DaKTOpPoB cpefbl 06uTaHus. [peaensHo-
[ONYCTMblE YPOBHW OMAacHbIX W BpefHbIX (haKTOPOB — OCHOBHble BWAbl W MPUHLMNGI
ycTaHoBNeHNa. MapameTpbl, XapakTepuUCTUKM N UCTOYHMKU OCHOBHbIX BpeAHbIX WM OMacHbIX
(haKTOpPOB cpefbl 0O6MUTaHWUsA YenloBEKA M OCHOBHbLIX KOMMOHEHTOB TexHochepbl. Bosgeictane
OCHOBHbIX HEraTUBHbIX (DAKTOPOB Ha YenoBeKa 1 UX NpesebHO-L0MYCTUMbIE YPOBHMU.

Tema 4. 3awmTa 4esoBeka U cpefbl 00MTaHWUA OT BPEeAHbIX WM OMNacHbIX (PaKTOPOB
NPUPOLHOIro, aHTPOMOreHHOr0 U TeXHOFEHHOI 0 MPOUCXOXKAEHUA.

OCHOBHbIe MPUHLMIbI 3aWKTbI OT onacHocTein. CUCTEMbI 1 METO/bI 3aLLMTbl YeNoBeKa U1
OKpyXatoLlen cpefbl OT OCHOBHbLIX BWMAOB OMAacHOro M BPefHOro BO3AENCTBMS NMPUPOLHOrO,
aHTPOMOreHHOro U TEXHOTeHHOro MPOUCXOXAeHNA. MeTofbl 3alWmMTbl OT BpefHbIX BELLECTB,
(hM3nyecknx  nonein, MHPOPMALMOHHBLIX  MOTOKOB,  OMAcHOCTe  OGUONIOTMYECKOro U
MCUXO0JIONMYECKOro npomncxoxaeHns. OObLlasd xapakTepucTvkKa W Knaccumkaums 3almTHbIX
cpeacts. MeToabl KOHTPOMS MU MOHUTOPUHIA OMacHbIX U HeraTmBHbIX (PakTopoB. OCHOBHbIE
MPUHUMNLI U 3Tanbl KOHTPOAS M MNPOrHO3uMpoBaHus. MeTogbl onpefeneHnst 30H [LelCTBUS
HeraTuBHbIX PaKTOPOB U UX YPOBHENA.

Tema 5. ObecrnedeHe KOMPOPTHBIX YCI0BUI AN15 XKU3HU U LeATENTbHOCTU YenoBeKa.,

B3aMOCBA3b YCNOBWIN XXMU3HEAEATENIbHOCTM CO 3[40POBbEM W MPOV3BOAUTENbHOCTbIO
Tpyga. KomdopTHble (ONTMManbHbIE)  YCNOBUS  XKWU3HeAeATeNnbHOCTW.  KnmMmatuyeckas,
BO3AYyLLHas, CBETOBasA, aKyCTUYeCcKasa 1 NCUXonornyeckas cpebl, UX BAUAHUE HA CaMOYYyBCTBUe,
COCTOSiHME  3[0pOBbf M paboTOCNOCOOHOCTL  Yenoseka. [lcmxodgmsmnonornyeckne  u



3ProHOMUYECKME YC/IOBUA OpraHmsaumMm u 6e3onacHocTM Tpyga. [puHUMNbI, MeToabl U
CpeACcTBa OpraHn3aLUmMm KOMQOPTHbLIX YCIO0BUIA XXN3HEAEATEIbHOCTW.
Tema 6. Icrxohm3nonornyeckmne 1 3proHOMmMYecKmne 0CHOBbI 6e30MacHOCTN.

Mcuxmyeckne MpoLECChbl, CBOMCTBA W COCTOSHWS, BAMAKOLLME HA 6e30MacHOCTb.
Mcuxuyeckne NPoOLECChbl, MCUXMYECKMe CBOMCTBA, MCUXUYECKME COCTOAHMS, B/MSIOLLME Ha
6e30MacHOCTb. OCHOBHbIE NCUX0N0MMYECKNE NPUYMHBI OLUIMOOK M CO3A4aHMS ONACHbIX CUTYaLWiA.
Mpodeccnorpamma. WHxeHepHasa ncuxonorms. lcuxogmarHocTMka, NpoeccrMoHaibHas
OpueHTauMs M OTO0p CrneuManncToB OrMepaTopckoro npogunsd. Paktopbl, BAUSKOWUX Ha
HaZeXXHOCTb [AeWCTBUI ornepaTopoB. Bugbl v ycnosusi TpPyLoBOM AesATeNbHOCTU. Bupgbl
TPYZAOBON AEATENbHOCTU: (IM3NYECKUIA WM YMCTBEHHbIN Tpyd, (OpMbl (PU3NYECKOTO U
YMCTBEHHOIO TpyAda, TBOPYECKUA Tpypn. Knaccudukaums ycnoBuid Tpyda Mo TSHKECTU U
HanpsHKeHHOCTW TPyAoBOro npouecca. Knaccugmkaums ycnosuin Tpyga Mo haktopam
MPON3BOLCTBEHHON Cpefpbl. IProHOMUYECKME OCHOBbI 6e30MacHOCTU. DProHOMMUKA KaK Hayka
O nMpaBW/bHOW  OpraHM3auuyM  YenoBeYEecKOW  AesTeNbHOCTM,  COOTBETCTBMM  Tpyaa
(hM3MONOrMYECKUM U MCUXMYECKUM BO3MOXHOCTSAIM YesioBeka, obecrneyeHue 3(PHEeKTUBHON
paboTbl, He CO3[atoLLeil Yrpo3bl ANd 340P0BbS YenoBeka. CMCTeMa «4eNoBeK — MallnHa —
cpefa». AHTPONOMETPUYECKas, CEHCOMOTOpHas, 3HepreTnyeckas, 6GUOMexaHMYeckass W
NCMX0(M3N0IOrMYeckast COBMECTUMOCTb Ye/loBeKa U MallnHbI. OpraHu3aumns paboyero mecra.
Tema 7. YpesBblyaliHble CUTyaLUn U MeTOAbI 3aLLUMTbI B YC/IOBUAX X peanmn3aymu.

OCHOBHble MOHATMS W ONpefdeneHns, KnaccuuKaumsa YpesBblYadHbIX CUTyauuin 1
O0ObEKTOB 3KOHOMWMKM MO MNOTEHUMaIbHON onacHOCTU. Pasbl pasBUTUA  Upe3BblyaliHbIX
cutyauuia. MNopaxatowme ¢akTopbl WCTOYHMKOB Upe3BblYaliHbIX CUTyaUWil TEXHOTMeHHOro
Xapaktepa. Knaccumkaums CTUXUAHBIX 6e4CTBUIA 1 MPUPOLAHbIX KatacTpod. XapakTepuctmka
nopaxarLimx (HakTOpoB WCTOYHWKOB UYpe3BblYaliHbIX CUTyaUuidi MPUPOAHOr0 XapakTepa.
UpesBblyaliHble CUTyauMn K nopaxatowme (HakTopbl 4Ype3BblYaHbIX CUTyaluWil BOEHHOro
BpeMeHW. Buibl Opy>Xus MaccoBOro MNOPaKeHUsi, UX OCOOEHHOCTM W MNOCNeACTBUA €ero
npuMeHeHusi. MeTodbl MPOrHO3MPOBaHUA W OLEHKM O0OCTAHOBKM MNPV Ype3BblYaiHbIX
cUTyauusx. YCTOMYMBOCTb (PYHKLUMOHMPOBAaHMS OOBEKTOB 3KOHOMUKM B Upe3BblYaliHbIX
cutyaumax. MpuHLMNbI 1 cnocobbl NOBbILLEHWS YCTONYMBOCTI (PYHKLMOHMPOBAHNSA 0ObEKTOB B
YUC. OcHOBbl OpraHu3auumn 3awmuTbl HaceNleHMst U MepcoHana B MUPHOE U BOEHHOE BPEMS,
CMoOCO60B 3alMThl, 3aWMTHBIE COOPYXEHUS, WX Knaccuukaums. OpraHusaums 3sakyauum
HaceneHWss M MepcoHana M3 30H 4pe3BblYailHbIX CUTyauuin. Meponpuatusi MeavLUMHCKOMN
3awmTbl. CpeactBa MHAMBUAY/IbHOW 3aWUTbl U MOPALOK WMX  MCMNOMb30BaHWSA. OCHOBBI
OpraHu3au1mn aBapminHo-cnacaTenbHbIX U APYrxX HEOTNOXKHbIX paboT npu UC.

Tema 8. ¥YnpaB/ieHne 6e30MacHOCTbH XN3HEAEATE/TbHOCTMN.

3aKoHogaTeNbHble U HOPMAaTUBHbLIE MPaBOBble OCHOBbLI YMpaB/feHMss 6e30MacHOCTbLIO
Xu3HeaeATeNlbHOCTU.  CUCTEMbl  3aKOHOAATeNlbHbIX M HOPMAaTUBHO-MPaBOBbLIX  aKTOB,
PEryNNPYOLWMX BOMPOCHI 3KOMOMMYeCKOl, NPOMbILL/IEHHOW, NPOM3BOACTBEHHONM 6€30MacHOCTH
1 6e30MacHOCTM B Ype3BblYaHbIX CUTYaLMsAX. XapaKTepucTMKa OCHOBHbIX 3aKOHOAATENNbHbIX U
HOPMAaTUBHO-NPaBOBbLIX aKTOB: Ha3HaYeHWe, 0ObLEKTbI PEryMpPoOBaHNA U OCHOBHbIE MOMOXEHWS.
OKOHOMMYECKME OCHOBbI YnpaB/ieHns 6e30nacHOCTb0. COBpPEMEHHbIE PbIHOYHbIE METO/bI
9KOHOMWYECKOTO  PEeryMpoBaHus pas/iMyHbIX acrnekToB 6e30MacHOCTU: MO3UTUBHbLIE 1
HeraTuBHble METOAbl CTUMYNMPOBaHUA 6e30MacHOCTU. MOHATVE 3KOHOMUYECKOTO Yyilep6a, ero
COCTaB/IAOWME U METOAMYECKME MOAXOAbl K oOueHke. MarepuanbHas OTBETCTBEHHOCTb 3a
HapylleHve TpeboBaHWA  Ge30MacHOCTW:  aBapuK, HecyaCTHble Crydau, 3arpsisHeHue
OKpyXatowleli cpefbl. CTpaxoBaHMe PUCKOB: 3KOMOTMYECKOE CTpaxoBaHMe, CTpaxoBaHuWe
OrMacHbIX 0OBEKTOB, CTPax0OBaHWe NPOMECCUOHaIbHLIX PUCKOB. OCHOBHbIE MOHATUS, (PYHKLMK,
3afa4n 1 MNPUHUMNBLI  CTpaxoBaHUA puUCKoB. OpraHbl rocyAapCTBEHHOro  ynpas/eHUs
6e30MacHOCTbIO: OpraHbl YNpas/eHns, Haa3opa 1 KOHTPOss 3a 6e30MacHOCTbHO, UX OCHOBHbIE
(yHKUMKM, npaBa W 0653aHHOCTW, CTPYKTypa. KoprnopaTuBHbLIA MeHeKMEHT B 06nacTu
3KO/IOMMYECKO 6e30MacHOCTW, YCMOBMIA Tpyda M 3[40pOBbs PabOTHMKOB: OCHOBHbIE 3adauu,
MPUHLAMBI M CUCTEMbI MEHEPKMEHTA.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.6.8 «<MHpopmaTnka»

O6beM AMUCUMMAMHBI COCTaBNAeT _ 3 3a4eTHbIX eAMHWLbI, BKHOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CofepxaHue gUCLUNNANHBI

Pasgen 1. VIH(hopmMaums U MHOpMaLNOHHbIe MpoLecchl
Tema 1. BBefeHve B UHPOPMATUKY
OvcuynnnHa «VHpopmaTrka», ee MecTo U posib B 00yYeHUW. [TOHATUE «MH(OpMaLMS»,
BUAbI MHOPMaLMK, CNOCOObI XpaHeHUS 1 NepepaboTKu. M3amepeHne KonmyecTBa MH(opMaLmm.
Tema 2. IHhopmaLnoHHbIe NpoLecchl
MH(popMaunoHHble  npouecchbl.  H(OpMauMOHHblE  cUCTEMbI.  IH(OpMaUMOHHbIe
TexHonorun. WHpopmaumoHHble pecypcbl. Cepbl MpUMEHeHMS METOAOB W CPeAcTB
NH(OPMATUKN B HAYKE U TEXHUKE.
Pasgen 2. AnnapaTHoe obecrneyveHre KOMMNbIOTEPA U KOMMbIOTEPHbIE CETU
Tema 3. O6wWme NPUHLMINbI OpraHm3salmm paboTbl KOMMbIOTEPOB
CTpPYKTYpHO-PYHKUMOHa/IbHAsA CXeMa KOMMbioTepa. Buabl KOMNbIOTEPOB B COBPEMEHHOM
mupe. Cynep-KoMnbioTepbl.  BbluncnuTensHble  Knactepbl. OCHOBHble  KOMMEKTYHOLMe
KomMnbtoTepoB Tuna IBM PC. BHellHMe yCTPOMCTBa O0TOOpaXKeHWs, BBOAA, BbIBOAA M XPaHEHUS
NH(opMaLun. MagKeTbl.
Tema 4. KOMMbOTEPHbIE CETH
OCHOBHble  apXMTEKTYPHble peleHNs B JIOKaJlbHbIX CeTAX. [nobaibHble  CeTW.
BbICOKOCKOPOCTHbIE  COBPeMeHHble ceTu. becrnpoBofgHble ceTu. CNyTHUKOBbIE CUCTEMBbI.
LinpoBoe BelllaHe MO KOMMbIOTEPHbIM CeTAM. KOMMbIOTEPHbIE CeTM NS opraHu3auun
pacnpefeneHHbIX BbluUCneHWA. O6nayHble BblUMCAEHUA. [OCTyn K CynepKOMMblOTepam
NOCPeACTBOM FN106a/IbHbIX CETEN.
Pasgen 3. lNMporpammMHoe obecriedeHne KOMNbOTepa.
Tema 5. NporpammHoe obecneyeHme
OnepaunoHHble cucTeMbl, 0630p U Knaccudukaums. TMoHATUE «dalinoBas cucTema.
KoavpoBaHve TEKCTOBOW, 4YWCMOBOM, rpaMyeckoi, 3BYKOBOM WH(opMaumn. CUCTEMHOE,
cneunansHoe, npuknagHoe MO. OnepaymoHHasa cuctema Windows. OnepaumoHHble CUCTEMbI Ha
6aze UNIX. OC Android. bBpay3epbl rno6anbHbIX CETE, MNOWUCKOBbIE CUCTEMBI.
PaitnoobmeHHMKN. OO6LLeHe M 06MeH WHGopMaumeli B ceTu. MynbTumeama TeXHOMOMUN.
CpeactBa 3/1EKTPOHHbLIX Mpe3eHTaumin. SMeKTpoHHble Tabnvupl. [MpefcTaBieHne 3BYKOBOM
nHpopmavmn B namatu MNK. MNMporpaMMHble CpeAcTBa Y TEXHOMOrUN 06paboTKu.
Tema 6. KomnbloTepHas rpagmka
PacTpoBble ¥ BEKTOpPHble (hOpMaTbl XPaHEeHUs  UH(OpMaLMN. Bugeodaiinsl,
npourpbiBaTenu. dainioBble  paclUMpeHUs N8 XpaHeHWUs rpaMyeckoin  MHgopmauuu.
["padyeckre pefakTopbl 1 NPOLLECCOpbI.
Tema 7. 3aLmTa Hopmauunm.
OCHOBHble onpefeneHns 1 KoHuenuun. KoguposaHue nHpopmaumu. LLndgposaHue u
AelngpoBaHne nHgpopmaumm (063op). KomnbroTepHble BUpPYChI. CeTeBast 6e30MacHOCTb.



AHHOTauuA K paboyeli nporpaMmmMe AUCUUNINHBI
61.5.9 «<BBefeHne B cneymasibHOCTb»

O6beM AUCUMM/IMHBI COCTaBNAeT _ 3  3ayeTHble eAWHWLbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopmMa OTYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Pasgen 1. KoHuenumnsa nogroToBky 6akasiaspa no HarpasneHuto 22.03.01.

Tema 1. OpraHusaums BbiCLIero obpasoBaHMsi B 06/1aCTU MatepuasioBefeHns ”
TeXHO/1I0r M1 MaTeprnasios.

MpaBoBble OCHOBbI BbiCLLEr0 06pazoBaHus. OpraHm3aums BbICLLIEro obpa3oBaHns B PO.
O6pa3zoBare/ibHble cTaHapTbl. CTyneHy 06pa3oBaHus.

Tema 2. MeT0oA0M10rMyYecKme 0CoO6eEHHOCTM opraHmnsaumm o0byyeHnss 6akanaBpoB Mo
HanpasneHuio 22.03.01 - «KMaTtepuanoBefieHVe N TEXHOOT W MaTeEPUaIOB».

Ctpyktypa TI'TY. CopgepxxaHue ¢I'OC BO no HanpasneHuto 22.03.01. OpraHu3saums
y4ye6HOro npouecca, pabota B nabopatopusax. OpraHusaums caMocToATe/IbHON paboThl.

Pa3gen 2. MaTtepuanbl n TexHONOrnMnU. OCHOBHBbIE 3Tarbl Pa3BUTUS.

Tema 3. OCHOBHbIe TUMNbI MaTePUasIOB U UX KlaccupuKaums.

Nerkne un  Taxenble MeTainbl. [OPOLUKOBbIE  KOHCTPYKLUMOHHbIE — MaTepuasbl.
HemeTannmyeckue marepuasbl. KOMMNO3ULMOHHbIE MaTepuabl.

Tema 4. INoBeAeHMe U CBOMCTBaA MaTepuasios.

[MnaBneHve u 3aTBepAeBaHWE. YMPYroctb, MNACTUYHOCTb, MPOYHOCTb, PaspyLLEHME.
Kopposua. MexaHnyeckas namaTb MeTas/ioB.

Tema 5. Matepuasibl U TEXHONOT MU MePBOObITHOOOLLIMHHOIO CTPOS.

TexHVKa nepBO6LITHOOOWMHHOIO  cnocoba NPou3BOACTBA.  BO3HWKHOBEHME
pacnpocTpaHeHve NPOCTbIX OPyAUiA Tpyada. MepBoe NpUMeHeHWe MeTaa.

Tema 6. MaTtepuasibl U TEXHONOrMM paboBnage/ib4ecKoro CTpos.

TexHvka paboBnagenbyeckoro criocoba npovssBofcTBa. Opyausa Tpyda w3 6GpOH3bI.
BbinnaBka enesa. BO3HWKHOBEHWNE OTAE/bHbIX OTpac/elt eCTeCTBO3HaHMS.

Tema 7. MaTtepuasnbl U TEXHOI0IMM B NMepuog eoganmama.

PacrnpocTpaHeHue CNOXHbIX opyaui Tpyda. PassuTue pemecna. BbinnaBka metanna.
"opHoe geno. CocTosHWe eCTECTBO3HAHMS.

Tema 8. MaTtepuasibl U TEXHONOIMMU B MEPUOL, 3aPOXKAEHNA KanuTanan3ma.

AvhhepeHumaumsa 1 ycoBepLUEHCTBOBaHWE paboumx WHCTPYMEHTOB. VI3MeHeHWs B
TEXHUKe MeTannypruu. Mepeble MalnHbI U N306peTaTensCcTBO. COCTOSHNE eCTECTBO3HAHWS.

Tema 9. Matepuanbl 1 TexHonornu B nepmog 18 — 19 Bekos.

\3MeHeHMs B JOMEHHOM NPOM3BO/ACTBE. Pa3BuTUe CNOCO60B Mepesena YyryHa B Xesneso.

Tema 10. MaTepuanbl 1 TexHonornu B nepuog 19 — Hayana 20 BeKoB.

Pa3BuTne MeTannyprun. beccemepoBCKWMIA, MapTEHOBCKWIA, TOMACCOBCKMI CMOCOObI
MoNyyeHUs ctann. BO3HWKHOBEHME HayKM O CTPOEHWM MeTaNioB. Pa3BUTME XUMMWYECKONA
TEXHONOrnn. Pa3sBnuTne TEXHNKN MaLLVHOCTPOEHNS.

Tema 11. MaTtepuanbl n TexHonorumu 20 Beka.

Tema 12. Pa3BuTune HayKu 0 Matepuasiax B gatax n nuuax.

Pasgen 3. MNMepcneKTuBbI pa3BUTUA MaTeprasioBeAeHNs N TEXHOOMMiA MaTepuasios.

Tema 13. [NepcneKTUBHbLIE MaTepuasbl U TEXHOIOTUN.

KoMno3nuMoHHbIE  MaTepuanbl. WHTennekTyaibHble Matepuanbl. HaHomartepuasbl.
MeTannbl. CBepxnposoadLine matepuanbl. POTOAKTUBHbIE MNOMUMEPSI.



AHHOTauMs K paboyein nporpamMmme ANCUUMN/IMHBI
B1.5.10 «9Konorns»

O6beM AMUCUMMAMHBI COCTaBNAeT _3  3a4eTHbIX eAWMHWLbI, BKKOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CofepxaHue gUCLUNNANHBI

Tema 1. BBefeHWe B 3KOMOTMI0O KakK HayKy. JKOMOrM4veckme (MakTopbl cpelbl.
B3avMOOTHOLLIEHMSA OpraHn3mMa u cpeibl.

KpaTkasd uctopus pasBMTUA M CTAHOB/IEHUS 3KONOrMM KakK Hayku. [pegmeT, MeToAbl,
3aiaun 1 cpeactsa akonornu. CTpyKTypa 3K0M0ormu.

OCHOBHble MOHATUA B 3KOMOMMKU: MNONynaums, 6moLeHo3, BUOreoLeHo3, 3KOCUCTEMA,
6uocepa, Hoocepa. OCHOBHbIE 3aKOHbI B 3KOMOTMMK: 3aKOHbI KOMMOHepa, 3aKOH MUHUMYyMa
Nnbuxa, 3akoH TonepaHTHocTK LLlendopaa.

MMoHATME 3KOMOTMYECKOro (hakTopa cpefbl. Knaccmgmkaums 3KOMOrMyecKux (akTopos:
abnoTtuyeckne, OUOTUYECKME, AHTPOMOreHHble. [MOHATME  3KONOrMYeCKOW Ba/leHTHOCTU
(TonepaHTHOCTM). AfanTauuy OpraH13MoB K 3KO/IOrMYeCKUM (pakTopam.

Tema 2. Buocthepa n 4enoBek: 3KOMOrMs MONYIAUMIA, 3KOCUCTEMbI, CTPYKTypa
orocepbl.

[amakonorus. MMoHaTre nonynaumn. CTpykTypa nonynauyuun. [uHamvka nonynsuyun:
MOHATUE POXKAAeMOCTW, CMEPTHOCTM, MJIOTHOCTb nonynaumu. KpuBble pocTa YMCIEHHOCTU
nonynsayui. r- n k-crparermu.

CuHakonorua.  ToHATMe  6uoueHo3a.  CTpykTypa  OuoueHo3a:  BuaoBas U
npocTpaHcTBeHHas. [MoHATME 3akocucTeMbl. COCTaB M CTPYKTypa 3KOCUCTEMbl. JHepreTuka
aKocucTeM. TloHATME MPOAYKUMM U Buomacchl. JKonormdeckue nupamugbl. MNpasuno 10%.
MMoHATUE CYKLECCMUN. NEPBUYHbIE Y BTOPUYHbIE CYKLLECCUMN,

YueHne o 6uoctepe n Hooctepe. MoHsATHE Guochepbl. MpaHuubl 6uoctepbl. Buabl
BELLECTB, cnararowmx 6uocdepy. OCHOBHble QYHKUMM 6uochepbl. TMOHATME HOOCHEPSI.
Ycnosus nepexoga uocgepbl B Hoochepy.

Tema 3. nobanbHble MpobsieMbl OKpYXXatoLein cpefdbl. IKOMNOrMA U 340POBbE
YesioBeKa.

BnusHne 4enoBeka Ha COCTOsSIHME OKpY>Katowieil cpedbl.  OHSATME aHTPOMOreHHOro
BO3ZENCTBUA Ha OKpYXXatoLLyto cpefy. 3arpsisHeHus. Knaccudmkaums 3arpssHeHniA. OCHOBHbIE
3arpasHUTeNn aTmocepbl, rmapochepsl, NOYB.

OcHoBHble rn106asbHble NPobieMbl COBPEMEHHOCTU. Mpo6nemMbl 3arpsasHeHns aTMociepb!.
MapHUKOBbIA adeKT. MMobansHoe notensieHne. CMor. KucnotHble 4oXan. O30H0BbIE 4bIpbl.

Mpobnema 3arpsA3HeHns rugpocgepbl.  IBTpodmKaumsa. OCHOBHble  NOC/EACTBUA
3arpssHeHnst BOA0EMOB. 3arpssHeHune 1 gerpagauus noyus. MNpobsema 0TX0408. AHTPOMNOreHHoe
BO3/eicTBME Ha 6oTMYECKMe coobLlecTBa. No6anbHble 3KOMOrMyeckne Npo6seMbl U 340POBbE
yesioBeKa. 3arpsisHeHVe BOAOEMOB M 3[0P0Bbe Ye/loBeKa: TSXKe/ble MeTaslflbl, HeopraHu4eckune
BeLLeCTBa, pafV0aKTUBHbIE 3arps3HeHns, MUKPOGUO/IOrNYecKoe 3arpsisHeHue,
X/IOpopraHuyecKme BeLLecTBa.

3arpsisHeHue MOYB W 3[0POBbE Ye/IOBEKA: CUHTETMYECKME YA0OpeHus U A40XMMUKATbI,
TSHKE/Ible MeTasbI.

Tema 4. DKONOrMYECKME MPUHLMMNbI PauVoHa/IbHOIO WCMO/b30BaHUS MPUPOAHbIX
PECYpCcoB 1 OXpaHbl MPUPOLbI.

MpupogHble pecypcbl. Knaccudukaums nNpupoLHbIX pecypcos. lMpobnema WCTOLLEHUA
MPUPOAHBIX PECYPCOB.



AJbTepHaTMBHbIE UCTOYHUKKM 3Heprun. Co/nHevHas 3HepreTuka. BeTpoBas aHepreTuka.
"'mpposHepreTuka. MeoTepmanbHas sHepreTuka. BogopoaHas aHepretuka. buotonmeo.

PaunoHasbHOE U HepauMoHa/lbHOe  MPUPOAONOoSb3oBaHue. OCHOBHblE  MPUHLMNGI
pauvoHa/IbHOTO NMPUPOLONO/b30BaHNA. Be30TX04HbIE M Ma/IOOTXOLHbIE TEXHO/OMUN.

HopMmunpoBaHue KayecTBa OKpyXatowieil NpupogHoW cpedbl. OCHOBHblE HOPMATUBbI
KayecTBa OKpYXXatoLLein cpefbl. HopMupoBaHue 3arpsasHAOLWLMX BELLECTB B BO3A4YXE, B BOAHbIX
o6beKTax, B Moyse.

Tema 5. IKo3alLMTHasA TEXHUKA N TEXHONOTU.

3awmTa armoctepbl OT 3arpsasHeHUin. OCHOBHblE CMoCoObl 3awWmMTbl atmocdepsl OT
3arpsi3HeHWn: paccerBaHe BbIOPOCOB, apXUTEKTYPHO-MIAHNPOBOUHbIE PELLEHWS, CAaHUTApPHO-
3aliMTHble 30HbI. VIHXeHepHas 3awmTta atmocdepsl. [blneynasnusatolee 060pyLoBaHMeE:
LUMK/OHBI, CKpYy66epbl, (uabTpbl, 3NeKTpounbTPbl. OYMCTKa BbIGPOCOB OT ra3006pa3HbIX
npumveceit. Katanmtunyecknii metog. A6CoOpPOLMOHHBIA MeTod. ALCOPOLMOHHbIN METOA.

3awmrta rugpocdepbl OT 3arps3HeHWin. OCHOBHble CMOCOObI 3alWMTbl ruapocdepbl OT
3arpsisHeHnin: 060pOTHOE BOLOCHAOXEHMe, 3aKayka CTOYHbIX BOL B r/ly6OKMEe BOAOHOCHbIE
ropm3oHTbl. OYWUCTKA CTOYHbIX BOA KaK OAWH K3 CrocoO0B 3awyTbl BOAHbIX OOBLEKTOB.
MexaHunyeckas OYMCTKa: PELUETKM, MECKOSIOBKW, OTCTamBaHue. PU3NKO-XUMUYECKME METOAbI
OUMCTKMN: Koarynauus, gnortaums, copoums. XnMUYecKne METOLbl OYMCTKMW: X/I0pUpOBaHUe,
030HMPOBaHME, HelnTpam3aums. bruonornyeckne cnocobbl OYMCTKW: GUONMOrMYecKue Npyabl,
nons unbTpaumn, aspoTeHKW, MeTaHTeHKU. Cnocobbl 3awmTbl MOYB OT 3p0o3uun. Crnocobbl
6opbObl C 3abonauvBaHuMeM, 3acofieHueM. TexHuYeckasi, 6uonornyeckass, CTpouTeNbHas
peKynbTMBaUMA. YTuimsaums un nepepabotka oTxogos. CKaAvpoBaHMe Ha CBalKax W
nonuroHax. Metogbl nepepaboTkum  0TX04oB.  KomnocTMpoBaHMe  OTXOA0B:  aspobHoe
KOMMOCTVPOBaHVE B MPOMBILLIEHHBIX YC/TOBUSAX, MOSIEBOE KOMMOCTUPOBaHME.

3awmta 6GMOTMYECKMX CO0OLWEeCTB. 3aliMTa pPacTUTENbHbIX COOOLLECTB OT BAUSHUSA
yenoBeka. bopbba ¢ noXkapamu. 3almTa pacTeHWn OT BpeauTeneld 1 6onesHeit. MonesawmTHOE
necopasBefjeHene. 3aliMta >KMBOTHOrO Mupa OT BAWUSHUA YesioBeKa. bBuoTexHuMyeckme
meponpuaTusa.  AKkMMaTtusauums. [lpaBoBas oOxpaHa pefkuMx BuAOB. KpacHad KHura:
MeXAyHapofHas, pervoHasnbHas, KpacHas KHura Poccun. Ocob0 OxpaHsieMble MpUpPOAHbIe
TeppuTOpUn.

Tema 6. OCHOBbI 3KO/IOFMYECKOro npasa M npoeccnoHasibHass OTBETCTBEHHOCTb.
MexayHapoHoe COTPYAHUYECTBO B 06/1aCTM OXPaHbl OKPY>KatoLLiel cpeabl.

MoHATMe 3Konormyeckoro npasa. OCHOBHblE MPUHLMMBI  3KONOrMYECKOro rnpasa.
OCHOBHble [JOKYMeHTbl 3KO/IOTMYecKoro npasa. MoHATMe 1 BUAbl kKagacTpos. CUcTeMa OpraHoB
9KOMOrMYECKOro yrnpaeneHus. IKONOrMYECKUIn MOHUTOPUHT. DKOJIOrMYecKas nacrnopTusayms.
JKonornyeckas CraHZapTu3auusa. SKONoruMyeckas 3kcrieptusa. [paBoBas OxpaHa 3eMefb,
atmocepbl, BoAbl. OTBETCTBEHHOCTb 3a 3KOM0rMYeCKMe NpPaBoHapYLLEHNS.

MexayHapogHoe 3Konormyeckoe npaso. O6bLEKTbI MeXAYHApOAHO-NPAaBOBOM OXPaHbl.
MexayHapoHble opraHm3auumn no oxpaHe okpyxatollel cpegbl: OOH, KOHEI, MCOIM, BO3,
®AO, BMO. HenpaBuTenbCTBEHHbIE OpraHM3aLUMM OXpaHbl OKPYXKaroLLlein cpeabl: FpuHNuC,
BceMUpHBbIA POHA ANKOI Npupofbl, PUMCKMIA Kny6. OCHOBHbIE MeX/AYHapOAHbIe KOH(EPEHLMN
M0 BOMpOcam OXpaHbl OKpYXKatoLLein cpefbl. KoHUenums ycToiumBoro passutua P®. Ctpaterum
BbDKMBAHWS Ye10BeYecTBa.

Tema 7. OCHOBbI 3KOHOMUKMW NPUPOL0NO0/b30BaHNA

MOHATME 3KOHOMWKM NPUPOAONOSb30BaHUA. [peameT, Uenu, 3afayvM  3KOHOMUKK
NpUPoAoNob30BaHNA. OCHOBHble MPUHLMMbLIL. IKOHOMUYECKME MeXaHW3Mbl pPaLvOHa/IbHOrO
npYpoaononb3oBaHnsa. OLeHKa CTOMMOCTU MPUPOAHbIX PecypcoB. lnaTta 3a MCNOb30BaHWe
MPUPOLHBLIX pecypcoB. MnaTa 3a 3arpsisHEHNe OKPYXKatoLel cpefbl. DKOMOrnyeckme (HoHAbI.
3KONOrnyeckoe cTpaxoBaHne. IKONOrMYECKMn yuiepd. MNaTHOCTb UCMOb30BaHUA NPUPOLHBLIX
pecypcos.



AHHOTauMs K paboyein nporpamMmme ANCUUMN/IMHBI
B1.6.11 «BbicLias maTemaTuka»

O6beM AWCUMNANHBI COCTaBNseT _ 8  3a4eTHbIX efguHULL, BK/IKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

Popma 0TYETHOCTU — 3K3aMEH.
CofepxaHue gUCLUNNANHBI

Pasgen 1. JInHeHas anrebpa n aHaNUTUYECKasi FeOMETPUS

Tema 1. JlnHeliHasa anre6pa

Matpuubl. Knaccudukauus wmatpuy,. Onpegenutenn 2 M 3 nopsgka, MX CBOWCTBA.
MwuHopbl 1 anrebpanyeckve AononHeHus. feincteua ¢ matpuyamm. ObpaTtHas matpuua. PaHr
MaTpuLbl.

CucteMbl T JIMHEMHbIX anrebpanyeckMx YpaBHEHWIA C N Heu3BeCTHbIMU. MaTtpuyHas
(hopma 3anucuK cuctembl. MaTpruHbIil MeTog pelueHuns. ®opmynbl Kpamepa. MeTog Maycca.

Tema 2. BekTopHasa anrebpa

MpocTpaHCTBO BEKTOPOB. [MPsAMOYrofibHbIA [eKapToBbIN 6a3nc, KOOPAMHATbI BeKTopa.
[enctBua Hajg BeKTOpaMu B KOOpAMHATHON (hopMe. CKansipHOe Npou3BefeHue BeKTOPOB, ero
cBoicTBa. Mpr3HaK OPTOroHaIbHOCTY BEKTOPOB. BblunceHne B KOOpAnHaTax.

BekTopHOe Mpoun3BefeHNe BEKTOPOB, €r0 CBOWCTBA. ['eOMETPUYECKMI U MeXaHUYEeCKuit
CMbICN. BbluncneHve B koopamHaTax. CMellaHHOe Mpou3BefeHVe BEKTOPOB, €ro CBOWCTBA,
BbIUMC/IEHWE B KOOPAMHATaX. eoMeTprUYecKnii CMbIc/. MpU3HaK KOMNIaHapHOCTY BEKTOPOB.

Tema 3. AHaIMTNYECKasa reoMeTpus

JInHMM Ha nnockocTu. Mpamas NMHKUA. YpaBHEHWS NPSMOIA: C YrI0BbIM KO3(PHULNEHTOM,
obLLee, B 0Tpe3kax, KAHOHUYECKOoe, NapaMeTpuyeckmne, HopMasibHOe. Yo Mexay npsimbIMu.

[710CKOCTb, YpaBHEHUA MIOCKOCTU: 06Llee, B OTPe3Kax, YacCTHble C/lyyan COCTaB/IEHUSA
YPaBHEHWUA. YTON MeXAy MNNOCKOCTAMW, YCNOBUS NapaifefibHOCTU U MepneHanKynspHoOCTy
nnockocTeil. [MpsAMas B MPOCTPaHCTBE. YpaBHEHUS MNPSAMOiA:  obLivMe, KaHOHWYECKUe,
napameTpuyeckre. BzavMHOe pacronoxeHune NpsMor 1 naoCKOCTy.

JInHum BTOPOro NopsfKa: OKPYXKHOCTb, 3/IIUNC, runepbona, napadona.

Pasgen 2. MaTemMaTUYecKuii aHann3

Tema 4. AnddepeHunanbHOe UcUncieHme

MoHATUe hyHKLMK. [pocTeiine cBOMCTBA (hYHKLMN. ['pakn OCHOBHbIX 3/1EMEHTAPHbIX
(yHKUMA. Mpegen yHKUMM B TOYKE M Ha GECKOHEYHOCTU. ApUMETUYECKMe onepaunn Hag,
npegenamu. MNpegen paynmoHaibHON MYHKLMKN B TOYKE U Ha BECKOHEYHOCTW. [epBbIi 1 BTOPOWA
3amMeyvaresibHble Npegesbl.

MpounsBogHas (HYHKLMKU, ee reOMeTPUYECKUA U MexXaHUYeCcKuin cmbicn. OuddepeHuman
(hyHKUMK. Mpasuna gnddepeHunpoBaHmns. MNpPon3BoAHbIE OCHOBHBIX 3/1EMEHTaPHbIX (YHKLWIA.
MponsBogHas CNOXHON  (hYHKLUN. Mpoun3BogHble  (PYHKUWMIA, 3afaHHbIX HEABHO U
napameTpuyecKMn ypaBHeHUAMW. [Tpon3BOAHbIE BbICLIMX MNOPsAAKOB. [paswno Jlonutans.
ACUMNTOTbI rpauka PyHKLNN.

MOHOTOHHOCTb ¥ 3KCTPeMYMbl (DYHKUMW. ViccnefoBaHve (yHKUMW C NOMOLLGI0 NePBOiA
MPOM3BOAHON. BbINYKNOCTb, BOrHYTOCTb, TOYKM Mepernba. lWccnefoBaHne (QYHKUUN C
MOMOLLbIO BTOPO nNpou3BogHoM. O6Was cxema uccnefoBaHUs (QyHKUMKW. [MprMeHeHne
ANDEPEHUMAIBHOTO  UCYUCTIEHUS B 3KOHOMMKE: HaxOX[eHWe OMTUMASIbHOIO 3HaYyeHus
9KOHOMMYECKOr 0 MoKa3sartess.

MoHATUE (PYHKLUMM HECKO/IbKMX MepeMeHHbIX. YacTHble npou3BogHble. Mpon3BogHas no
HanpaeneHnto. AnddepeHunpoBaHMe HEABHO 3afaHHON (YHKUMKW. [lOHATME 3KCTpeMyMma
(hYHKUMM ABYX NepPeMEHHbIX. Y CNOBUA 3KCTPEMYMa.



Tema 5. VIHTerpanbHoe ncumcrieHme yHKUMI 04HOM NepeMeHHO

MepBoo6pasHass. HeonpeaeneHHbIi MHTerpan M ero CBOiCTBa. Tabiuua WMHTerpasnos.
MpocTeilune NpueMbl WHTETPUPOBAHWSA: HEMOCPEeLCTBEHHOE WHTErpupoBaHune, pasfioXKeHue
MOAbIHTErpa/IbHON (DYHKUMKM, NOABeAeHME NOA 3HaK AuddepeHumana. [jBa OCHOBHbIX MeTona
WHTErpupoBaHus: Mo YacTsAM W 3aMeHOM NepeMeHHON.

OCHOBHble ~ KMacCbl  MHTErpupyembiX — (OYHKUWIA.  VIHTerpuMpoBaHue  NpOCTerLLmX
paumMoHa/IbHbIX Ap06er 1 paumoHabHbIX (YHKUNUA. VIHTErprpoBaHmne TPUroHOMETPUYECKMX U
MppaLoHaIbHbIX (YHKLWIA.

3agaya 0 nnowaan KpUBOAMHENHOW Tpaneumn. FoHATWE OnpefesieHHOro WHTerpana.
Ycnosusa cywiectBoBaHusi. CBOWCTBA ONpefeneHHoro uHterpana. ®opmyna HbloToHa -
NelibHnua. MeTofbl UHTErpupoBaHMsA MO YacTAM U 3aMeHO NepeMeHHON B OnpefeneHHOM
NHTerpae.

MpUNoXeHNs OnpeAeneHHOro uHterpana. nowagb nAockon qurypbl. OnvHa gyru
MIOCKON KpuBoi. O6beM Tena BpalleHWs. TpUMeHeHWe WHTErpasibHOro WCYUCNEHUs B
9KOHOMMKe. HecoBCTBEHHBIN MHTerpas no 6eCKOHEYHOMY MPOMEXYTKY.

Pasgen 3. ObbIKHOBEHHbIEe AUddepeHUnasibHble YpaBHEHUA

Tema 6. O6bIKHOBEHHbIe AnddepeHLnasibHble YpaBHEHNS

dusmyeckme  3afjaun,  NpuBOAAWME K AuddepeHUMIbHBIM - YPaBHEHUAM.
AnddepeHunanbHble ypaBHEHUA MepBOro nopsfka, OCHOBHble NMOHATUA. AuddepeHumanibHble
YPaBHEHWS C pa3fenstoLmMmMmUCca NepeMeHHbIMU, OAHOPOAHbIE, IMHERHbIE, BepHynin. MeToabl
peLLeHus.

AndhepeHumanbHble YpaBHEHWS BbICLUMX MOPSALKOB, OCHOBHblE MOHATUA. YpPaBHEHWUS,
[0NycKatoLLme NoHMKeHNe nopagka. JInHeHble 0AHOPOAHbIE AnddepeHUnaIbHbIE YPaBHEHNSA C
MOCTOSHHbLIMU KO3(hrLmeHTaMn. PyHLaMeHTaIbHas CUCTEMA PELLIEHNIA.

JNInHeiHble  HeogHOPOAHble  AuQQepeHUnaIbHbIE  YpaBHEHUA € MOCTOSHHbLIMU
KoappuumeHtam.  CTpykTypa oOulero peweHus. MeTtof Bapvaumy  MPOU3BOJIbHBIX
MOCTOSAHHbIX. YPaBHEHUS CO CreLnanbHON NPaBoi YacTblo.



AHHOTauMs K paboyein nporpamMmme ANCUUMN/IMHBI
B1.5.12 «®usnka»

O6beM AWCUMNANHBI COCTaBNSET _ 7 3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopmMa OTYETHOCTU — 3K3aMeH.

CofepxaHue gUCLUNNANHBI

BBegeHne

MpeameT (M3NKKU. MeCTO (PM3MKM B cUCTeMe HayK. 3HayeHuWe (M3NKWU B WU3YYEHUU
06LLenpoecCMOHATIbHBIX U CrieumasibHbIX ancuunanH. O6Lwas CTPYKTypa 1 3afayun Kypca.

MeTofbl (M3NYECKUX UCCNefoBaHUA. PUNYECKUA NPAKTUKYM. ITaOHbl [/IMHbI U
BPEMEHWN.

Pasgen 1. ®u3nyeckme 0CHOBbI MeXaHUKM

Tema 1. KuHeMaTuka MaTepuasibHON TOUKU

du3nYecKne 0CHOBbI MeXaHUKMN.

Cnocobbl onucaHus ABVWXKeHWs. YpaBHeHUs [ABMKeHWA. KuHemaTuyeckune ypaBHeHMS.
MyTb. MepemewteHne. CKOPOCTb. YCKopeHue. MpAMOSIMHENHOE U KPUBOJIMHENHOE ABUKEHWS.
TaHreHuvanbHOe Y HOpMa/lbHOE YCKOPEHUS.

Tema 2. lnHaMnKa MmateprasibHOM TOUKN

[VHaMnuyeckme XapakTepucTUKM MaTepuabHOW  Touku. Macca, cuna, WUMNysbC.
WHepunanbHble CUCTEMbl OTcyeTa W MepBbli 3aKOH HbloTOHA. BTOpoi 3akoH HblOTOHA.
YpaBHeHWe [BWKEHUS MaTepuasibHOW TOUKW. TpeTuid 3akoH HblTOHa. 3aKOH BCEMWMPHOrO
TAroteHma. Cuna TaXecTn 1 Bec. Cubl TPEHUA U CONPOTUB/EHNA. YTIpYrne CUnb.

Tema 3. MexaHVKa TBepAoro tesna

[MocTynaTenbHoe ABWXKEHME TBepAoro tena. KnHematuka u AvHaMuKa NnoctynaresisHoro
[BWKeHWs TBepAoro Tena. LieHTp mMacc. YpaBHeHWe ABUKEHUS LieHTpa Macc.

KnHemaTMKa BpallaTenbHOro ABWMXKEHUA TBEpAOoro Tena. YTrnoBasd CKOPOCTb. YTNOBOe
yckopeHue. CBA3b MeXAY YrN0BbIMUA U MHEAHBIMW CKOPOCTAMU U YCKOPEHUSMW.

[OnHamnka BpallaTensHOro ABMXKEHUA TBepaoro Tena. MoMeHT uHepumu Tena. Teopema
LTeriHepa. MoMeHT cusibl. MOMEHT uMMynbca Tefa OTHOCUTENIbHO HEMOABMXKHON OCK.
YpaBHeHWe [UHAMUKW TBEPLOrO Tesa, BpallaroLlerocs BOKPYr HenoABvbKHOM ocu. nockoe
ABWXKEeHWe TBepaoro tena. Mmpockorbl.

Tema 4. PaboTa 1 aHeprus. 3aKoHbl COXpPaHeHMs

PaboTa MOCTOAHHON W NEepPeMeHHOM CW/bl, MOLLHOCTb. KWHEeTMuYecKas 3Heprus.
KoHcepBaTuBHble cubl. lNoTeHuuansHaa 3Heprus. lMonHaa mexaHuyeckasa 3sHeprua. CBssb
MEXAY CUNOI NONs 1 NOTEHLNaNbHON 3HEPTUeN.

KuHeTnyeckad 3Heprus TBepAOro Tena, [ABWIKYLLErocAa MocTynaTe/ibHo W Tena,
BpaLLatoLLerocs OTHOCUTENIbHO HeMoABVIKHOW ocu. PaboTa BHELUHWX CWUA MNPU  BpaLleHWUm
TBepgoro Tena. KuHeTnyeckasa aHeprus TBepAoro Tena npu naoCcKoM [ABVKEHUN.

3aKOoHbl coxpaHeHus. 3aMKHYyTas MexaHuyeckas cuctema. 3aKOH COXpaHeHus MMNynbCa.
3aKOH COXpaHeHNss MOMEHTa MMMY/IbCa. 3aKOH COXPaHeHMs MOJTHON MeXaHNYeCKON aHepruu.

Tema 5. HemHepuuanbHble CUCTeMbI O0TCHeTa

YpaBHeHUA  OTHOCUTENbHOrO  ABMXeHuWa.  Cunbl  WHepuuun.  BpallaroLimecs
HEeMHepuMa/ibHble CUCTEMbl OTcyeTa. LleHTpoGexHas cuna wHepuum un cuna Kopuonuca.
[MpUHUMN 3KBUBAIEHTHOCTH.

Tema 6. MexaHnyecKne KonebaHus

®dusnka  KonebaHwin.  TpocTeilune  KonebaTeNbHble  CUCTEMbI:  MPY>KUHHBINA,
MaTeMaTUYeCKUn 1N (U3NYECKNIA MaSTHUKN.



CBo6ofHble KonebaHusi. AnddepeHumanibHOe YypaBHEHME CBOOOAHBLIX He3aTyXaroLmx
KonebaHWn 1 aHann3 ero pelleHus. FapmoHuYeckne konebaHusi. CKOPOCTb U YCKOpPeHMWe
KonebaHui.

MeToj BEKTOPHbIX AnarpamMM. CroXKeHue rapMOHUYECKMX KonebaHWi.

["apMOHMYECKMIN 1 aHTaPMOHNYECKUIA OCLUNIATOP. DHEPTUA rapMOHUYECKMX KOslebaHWiA.

AnddepeHuranbHoe ypaBHeHWE  CBOOOAHbLIX 3aTyXatoLMX KonebaHuid W aHam3 ero
pewweHns. KoadduumeHT 3aTyxaHus. JloraputMuyeckmnii AeKpeMeHT KoebaHWid.

BbIHYXeHHble KonebaHns. AugdepeHumanbHoe ypaBHEHNE BbIHYXAEHHbLIX KOebaHWin 1
aHanm3 ero peLleHns. Pe3oHaHc.

Tema 7. YNpyruve BOJIHbI

®un3mka BOMH. PU3NYECKNIA CMbIC/T CNEKTP/IbHOTO pPas3foXeHus. KnHemaTnka BOTHOBbIX
npotieccos. Hopma/ibHble MOAbI.

O6pasoBaHue ynpyrux BosH. MpogonbHbIe 1 nonepeyHble BOHbI. 10CKu1e, chepuyeckmne
N UWIMHLPWUYECKME BOSMHbI. [TapMOHMYECKME BOJSIHbI. YpaBHEHWE MI0CKOW [apMOHMYECKON
BO/IHbI. BonHOBOe ypaBHeHMe. CKOpOCTb BOJHLI. [iMHa BOHLI. BonHOBOE yumcho.

CsoiictBa BONMH. WHTepdepeHumss BonH. CTosuMe BOAHbL.  Oudpakums  BOMH.
AKycTU4Yeckuii addekT Jonnepa.

SHeprus ynpyrow BosiHbI. MOTOK 1 NIOTHOCTbL MOTOKA 3HEPrum BOJHbI. BekTop YMoBa.

Tema 8. dnemMeHTbl MeXaHUKM XXUAKOCTEN

KrnHemaTnka 1 gMHaMunKa XXMAKOCTel 1 ra3oB. OnmcaHne ABMKEHNS XUAKOCTEN. JInHUM v
TPYyOKM TOKa. YpaBHEHVE Hepas3pblBHOCTW. YpaBHeHue BepHynnu. McTedeHue >XMAKOCTU U3
oTBepcTUA. BA3KOCTb. JTaMuHapHOe ¥ TypOyneHTHOe TeueHus. [BMXXEHUe TeN B XXUAKOCTAX U
rasax. ®opmyna Ctokca.

Tema 9. OCHOBbI PENATUBUCTCKON MEXaHUKN

OCHOBbI PeNSTUBUCTCKON MexaHWKW. TMPUHUUMN OTHOCUTENbHOCTM B MexaHuke. OnbIT
MaiikenbcoHa—Mopnu. MocTynatbl iiHWTeNHA. NpeobpasosaHus JlopeHua. OTHOCMTENbHOCTb
LJIMH 1N MPOMEXYTKOB BpeMeHW. WHTepBan MexXay COObITUAMW U ero WHBapUaHTHOCTb.
PensTUBUCTCKINIA 3aKOH CI0XKEHNS CKOPOCTENA.

PensaTMBUCTCKUIA MMNYNbC. PensaTMBUCTCKOE YpaBHEHWE AMHAMUKW. PensTuBUCTCKUE
BbIPOKEHUA 419 KUHETUYECKOM U MONHOW 3Heprun. B3aMMocBA3b MacChbl U 3HEPrun. SHeprus
MOKOS. VIHBapnaHTHOCTb BennumHbl EZ - p?c®. YacTuua ¢ HyneBoii MacCoii.

Pa3fen 2. SnekTpocTtatuka

Tema 10. SneKTpocTaTU4eCcKOoe Mnosie B BaKyyme

SNeKTPUYECTBO N MarHeTU3M. INeKTPOCTaTMKa B BaKyymMe. DNeKTPUYECKNin 3apsd. 3akoH
COXpaHeHWa  3MIeKTPUYECKOro  3apafa.  ONEeKTPoCTaTUYeckoe nose.  HanpskKeHHOCTb
3NeKTPOCTATUYECKOro Mons. FpUHLMM CynepnosuumMmn 3M1eKTpoCTaTUyYecknx nonei. MoTok
HanpsXeHHOCTN 3/1eKTpPoCTaTUYecKoro nond. Teopema [aycca M ee MpUMEHeHWe K pacyeTy
3NeKTPOCTATUYECKMX NOJEN.

Teopema 0O UMPKYNAUMM HANPSXXEHHOCTM 3MeKTpocTaTtuyeckoro nons. [loTeHuwman.
[MoTeHUMan nond To4YeYHOro 3apaga U cucTembl 3apsAoB. CBA3b HaNPSXXEHHOCTU U NOoTeHUmana
nons. CwunoBble JIMHUM W 3KBUMOTEHUWAbHbIE MOBEPXHOCTU. ONEKTPUYECKUIA  AMNONb.
[MpPOBOAHMKM B 3/1EKTPOCTATUYECKOM MOJie. DNEKTPOeMKOCTb. KoHAeHcaTopb!.

Tema 11. SneKTpoCTATUYECKOE MOJIE B AN3NIEKTPUKE

AnekTpocTaTvka B BellecTBe. CBA3aHHbIe Y CBOBOAHbIE 3apaibl. DNEKTPUYHECKNIA ANMONb
BO BHeLUHeM none. NonapusoBaHHOCTb. [AN3aneKTpuyeckas BOCNPUMMUNBOCTL. HanpsaXXeHHOCTb
N 3NEKTPUYECKOE CMeLLeHne (MHAYKLMA) B AU3NEKTPUKE. [N3NeKTpuyeckas npoHULAeMOCTb.
Teopema [laycca p[na  3nekTpuyeckoro cmewleHusa. [lone B AN3NEKTPUKE. OSHeprus
3N1EKTPUYECKOro nons. MI0THOCTb 3HePrun 3NEKTPUYECKOro Nons.

Pasgen 3. 9neKTpomMarHeTusm

Tema 12. MNMOCTOSIHHbI 3NEKTPUYECKNIA TOK

AneKTpnYecknin ToK. Cuia n NAOTHOCTb TOKA. YpaBHEHUe HenpepbiBHOCTU. CTOPOHHME
CUNbl.  DONeKTPOABMXKYLLad cuna Wn  HanpskeHne. 3akoH Oma Agnd  OLHOPOLHOrO 7



HEeO4HOPOAHOr0 Y4acTKOB Lenun (B UHTErpaibHOM 1 auddepeHumnansHoi gopmax). 3akoH Oma
AN NonMHoin uenw. Pas3BeTBneHHble uenw. lMpaBuna Kupxroda. 3akoH [xoyns—/SleHua (B
NHTErpanbHom 1 angdepeHumnansHoin gopmax). Pabota U MOLLHOCTb 31EKTPUYECKONO TOKa.

Tema 13. MarHuTHoe nose B BaKyyme

MarHutoctaTvka B Bakyyme. MarHuTHble B3aMMogencTeus. OnbITbl IpcTeda n Amnepa.
MarHuTtHoe none. VIHAYKUMA MarHUTHOro nond. MarHMTHOe mnosie paBHOMEPHO [BUXKYLLIErocs
3apsaga. MpuHLMN cynepnosuuum MarHUTHLIX NOEN.

3akoH bro—Casapa—/lannaca 1 ero npuMeHeHne K pacyeTy MarHMTHOro noss NpsMoro u
KPYroBoro TOKOB.

MarHuTHbIA NOTOK. Teopema Maycca 415 UHAYKLUMU MarHATHOMO MO,

Teopema 0 UMPKYNALMN MarHUTHOM MHAYKLUUW U ee NPUMEHEHME K pacyeTy MarHUTHbIX
nonein.

3akoH Amriepa. Cuna i MOMEHT Cu/l, LeACTBYIOLMX HA KOHTYP C TOKOM B MarHUTHOM
none. MarHUTHbIA MOMEHT KOHTYpa C TOKOM.

PaboTa Cu/1 MarHUTHOrO Mo Npy NepeMeLLeHN NPOBOLHNKA U KOHTYpa C TOKOM.

[BWKeHNe 3NeKTPUYECKUX 3apafoB B 3MIEKTPUYECKUX W MarHUTHbIX nonsx. Cwuna
NopeHua. ekt Xonna. YCKoOpUTENN 3apsdKEHHbIX YacTuL,.

Tema 14. MarHMTHoe noJsie B BELLECTBe

MarHutoctaTvka B BewjectBe. MarHMTHbIA MOMEHT atoma. ATOM B MarHMTHOM MoOJie.
HamarHmyeHHoOCTb. HanpsXeHHOCTb U MHAYKUMA MarHUTHOrO nond B MarHeTuke. Teopema O
LUMPKYNALUUN HANPSXXEHHOCTU MarHUTHoro nons. Awua- , napa- v geppomarHeTrku. Kpusas
HamarHuumsaHusa. F'mcrepesuc.

Tema 15. SneKTpoMarHMTHasa MHOYKUUA

AnekTpomarHuTHasa MHAyKumMA. OnbiTbl Papages. OCHOBHOM 3aKOH 3/1eKTPOMarHUTHOM
nHayKumn. Mpasuno  JleHua. Tlpupofa 3M1eKTPOMarHUTHON MHAYKUMK.  CaMOVHAYKUWS.
NHaykTBHOCTL. SAC camouHAyKUMN. WHAYKTUBHOCTL cofieHouga. B3auMHaa WHAYKUUA.
B3anMHas MHAYKTUBHOCTb. SHEPrua MarHUTHOIO Mons KOHTypa C TOKOM. QHeprus MarHUTHOro
nong. MNOTHOCTb 3HEPrUM MarHUTHOIO MONA.

Tema 16. DNeKTpoMarHUTHbIE KoebaHUs

ANeKTpUYeCcKuii KonebaTesbHbIi KOHTYp. CBob0Hble n BbIHY)XEHHbIE
3NIeKTPOMarHuTHble KonebaHus B KOHType. Pe3oHaHC. [MepeMeHHbI 3N1eKTPUYEeCKUid TOK,
aKTUBHOE N peakTUBHOE COMPOTMBIeHMA Lenu. 3akoH OMa [1a NepeMeHHOro Toka.

Tema 17. ¥YpaBHeHnA MakcBenna

MMpUHUMN OTHOCUTE/ILHOCTM B 3/1IEKTPOANHAMUKE. BuXpeBoe 3nekTpuyeckoe none. ToK
CMeLleHns. YpaBHeHMsi MakcBenna B WHTerpaibHOn W audipepeHUManbHON  opme.
MartepuasibHble ypaBHeHMs. CucTema ypaBHeHWU MakcBenna. dneKTpoMarHUTHOe nose.

Tema 18. DneKTpoMarHUTHbIE BOJIHbI

BonHosoe ypaBHeHue 3N1eKTPOMarH1THOM BOJIHbI. YpaBHeHue MN0CKOIA
3/1eKTPOMarHUTHOW BOJIHbI. CBOMCTBA 3/1EKTPOMArHUTHBLIX BOJH. MIEKTPOMAarHMTHas npupoga
cBeTa.

[MonyyeHne 3neKTpoMarHUTHbIX BOMH. OnbIT [epua. WM3nydeHue aunons. [asneHuve
3N1EeKTPOMArHUTHbIX BOJH. [I0THOCTb 3HEPTMMN 3N1EKTPOMArHUTHON BOMHbI. BekTop MOMHTUHTa.
NHTEHCUBHOCTb 3/1eKTPOMArHUTHOM BOJHbI. LLIKana aneKkTpomMarHUTHbIX BOJH.

Pasgen 4. OnTuka

Tema 19. 911eMeHTbI reOMeTPUYECKON ONTUKM

OCHOBHbIE 3aKOHbl FEOMETPUYECKOIN ONTUKN: 3aKOHbI OTPAXEHUS 1 NPEIOMIEHNS CBETa.
ToHKMe nMH3bl. OnTuyeckoe u306paxeHue. V3o6paeHre NPeaMeTOB C MOMOLLGHO JIMHS.
OCHOBHble (POTOMETPUYECKME BETMYMNHBI.

Tema 20. IHTepepeHUms cBeTa

BonHoBaa ontuka. [lMpuHUMN  Ccynepnos3vuym  BOMH. YCNOBUS  BO3HWKHOBEHWA
NHTEpdepeHUMn cBeTa. WIHTepdepeHUUs KOorepeHTHbIX BOMH. OMTU4Yeckas pasHOCTb XOofa.



BpeMeHHad W NpPOCTPaHCTBEHHAA KOrepPeHTHOCTb. YCMOBUSA MakCUMyMOB W MWHUMYMOB
NHTepgepeHLmMm CBeTa.

Cnocobbl HabnoaeHUs nHTepgepeHumn ceeta. OnbIT KOHra. VIHTepdepeHUns B TOHKUX
nneHkax. onocbl paBHOr0 HaknOHa W paBHOM TonwwHbl. Konbua HbloToHa. MpuMmeHeHus
MHTep(epeHUMn CBeTa: MPOCBET/IEHNE OMTUKKW,  MHTEP(EPOMETPbI, MHTEP(EPEHLMOHHDIN
MUKPOCKOTT.

Tema 21. Anhpakuns ceeta

MpuHumn ToireHca—®peHens. Audpakunsa dpeHens. MeTtog 30H ®peHens. Audpakums
dpeHensa Ha KpyriomMm 0TBepcTUN 1 HEMpO3payHOM AUCKeE.

Andpakumsa ®payHrogepa Ha wenu. AudpakumMoHHas pelleTKa. YToBas AWUCnepcus u
paspeluarollas CrnocobHOCTb AUMPaAKLUMOHHOM peweTkn.  AndpakumoHHas peLleTKa Kak
CrneKTpabHbI Nprbop. MpuHLMN roforpapuu.

Tema 22. Nongapusauna ceeta

EcTecTBeHHbI M NONAPU30BaHHbIA CBeT. [lonspu3aTopbl M aHanms3aTopbl. [BoiHOe
nyyenpenomneHune. [lpusma Hukona. 3akoH Mantoca. [Mondpusaumsa npu OTPaXKEHUN U
npenomaeHnn. 3akoH bprocTepa.

OnNTNYecKn akTMBHbIE BelLleCcTBa. BpalleHre nNaocKoCTH Nonapusalmm.

DnemMeHTbl Pypbe-onTUKN.

Pasgen 5. KBaHToBasa (u3nka

Tema 23. KBaHTOBasA Teopua 3/1eKTPOMarHUTHOI0 U3ny4yeHns

KBaHTOBas (u3nka. Buabl n3nydeHus. TennoBoe WU3NyyeHue. XapaKTepUCTUKN
TennoBoro uanyyeHus. 3akoH Kwupxroa. 3akoH CrethaHa—-BosbuMaHa. 3akoHbl — BuHa.
ABCONTHO 4epHoe Teno. dopmyna Penes—[XunHca U «ynbTpadnoneToBas Karactpoda.
Mvnotesa lMnaHka. KBaHTOBOe O0ODBACHEHWE 3aKOHOB TEMIOBOr0 W3nyyeHus. POTOIPREKT.
YpaBHeHWe JiiHWTeNHa Ana oToaddekTa. PoTOHbI. VMnynbe ¢oToHa. [aBneHue cseTa.
ApdekT KomnToHa. KopnycKynsipHO-BOHOBOM Aya/in3m 3/1eKTPOMarHUTHOTO U3yYeHNS.

Tema 24. OCHOBbI KBaHTOBOW MeXaHUKM

MvnoTtesa fe bpoins. OKcneprMeHTanbHOE MOATBEPXKAEHWE runoTesbl e bpoins.
MpuHUMN HeonpeaeneHHOCTM Mein3eH6epra. Audpakums 3n1eKTPOHOB.

OnucaHne COCTOSHUS YacTULbl B KBAaHTOBOMN (hM3MKe: NCU-PYHKLMA 1 ee (U3NYECKIIA
cMbIcn. KBaHTOBble cOCTOAHMA. [MpuHUMN cynepno3vumn. KBaHTOBble ypaBHEHUS ABUXEHWUS.
OnepaTopbl (PU3NYECKNX BETMUMH. YpaBHeHMe LLipeanHrepa. CtauyoHapHble COCTOAHUS.

MpyMepbl NpUMeHeHNs ypaBHeHNs LLpeanHrepa. Yactunuya B O4HOMEPHONM NOTEHLMa/IbHOM
AMe. KBaHTOBaHMe 3Heprun. [apMOHUYECKMIA OCLMINATOP B  KBAHTOBOW  MeXaHWKe.
MpoXoXKAeHWe 4YacTuLbl Yepe3 OAHOMEPHbIA MOTEHUMaIbHbIA 6apbep, TYHHENbHbIA 3P(EKT.
KopnyckynsipHO-BOIHOBOW [lya/in3mM B MUKPOMUPE.

Pasgen 6. CTpoeHMe U (M3NYECKMe CBOWCTBA BeLLECTBa

Tema 25. Pu3nka atoma

OnbITbl Pesepgopga W NnaHeTapHas Mofenb aroma. 3aKOHOMEpPHOCTU B CMeKTpe
n3nydeHms atoma Bogopoga. lMoctynatel bopa u anemeHTapHad 60poOBCKas Teopus aToma
BOZOpOza.

KBaHTOBO-MexaH/Myeckass Mofeflb atoMa BoAopofa (pe3ynbTaTbl PeLUeHus ypaBHEHWUA
LLIpegnHrepa). KBaHTOBble uncna. BoipoxxaeHne ypoBHeil. KpaTHOCTb BbIpoXXaeHUs. CUMBO/bI
COCTOSIHUIA. DHEPreTUYecKuniA crekTp atoMos. MNpasuna oTéopa.

MarHeTnaMm MUKpodacTuy,. MarHUTHbIN MOMeHT atoma. OnbIT LLTepHa n Mepnaxa. CnuH
3N1EKTPOHa. ATOM B MarHUTHOM rosie. SPQeKT 3eemaHa.

PacnpegeneHne 31eKTPOHOB MO 3HEPreTUYecKUM YpoBHAM B atoMme. [MpuHuun Maynw.
O6onoyka 1 nofobonoyka. MNMeproguyeckas cnuctema XMMUYECKUX 3/1EMEHTOB.

XapaKTepucTMUYeCcKoe PeHTreHOBCKOe M3/ydeHne. PEHTreHOBCKME CNeKTpbl. 3akoH Mo3nu.

[lByxaTOMHass MOfieKy/na U CXeMa ee 3HepreTMyeckux YPOBHEA. DHEPreTUYECKUin CrekTp
Mosiekyn. INpupoga XMMmMyeckom ceasun. KombnHaLmoHHOe paccerBaHme cBeTa.

Tema 26. PusnkKa agpa



ATOMHOE A4p0, ero coCTaB N XapaKTepUCTUKWU. W3oTonbl. HApepHble cunbl. Macca u
3Heprua ceAsv Agpa. PaamoakTVBHOCTb, 3aKOH pPafMOaKTMBHOrO pacnaga. Anbga- n berta-
pacnagpbl, y-U3nyyeHue. foepHble  peakuun.  OneMeHTapHble  YacTuubl.  Bugbl
(hyHLaMeHTa/IbHbIX B3aMMOAENCTBUIA. Knaccuukaums aneMeHTapHbIX YacTuy,. Yactuubl u
aHTunyacTuubl. KBapku.

Tema 27. MoneKynsapHO-KMHETUYECKasa TeOpPUA rasos

Cratuctuyeckas  (msmka 1 TepMoAMHammka.  MakpocKonuyeckas — CUCTeMa.
CTaTUCTUYECKNA W TEePMOAMHAMUYECKWUIA MeToAbl uccnefoBaHus. OCHOBHOE ypaBHEHWe
MOJIEKYNAPHO-KUHETUYECKON Teopumn. CpeaHsas 3Heprus Mosekynbl. PU3NYECKUIA  CMbICH
MOHATUA TemnepaTypbl. 3aKOH PaBHOMEPHOTO pacrpefenieHns 3HePrumM Nno CTeneHsM CBO6O/bI.
TennoemMKocTb MAeasbHOro rasa. YpasHeHue KnanelipoHa—MeHfgeneeBa. K3onpoueccsl B
naeanbHOM rase.

Knaccuyeckne W KBaHTOBasA CTaTUCTUMKWU. PacnpefeneHne Makcsenna. CpefHss,
CpefHeKBafpaTuyHas 1 Hambosiee BepoATHas CKOPOCTU MOJSiEKYN. PacnpefeneHne MosieKyn BO
BHELLHeM MOTeHUManbLHOM none. bapomeTpuyeckas opmyna. PacnpefeneHue bonbumaHa.
KBaHTOBblE CTAaTUCTUKN Bo3e—3iHwWwTeHa 1 Pepmn—npaka.

KunHetuueckme asneHus. Anddysma. 3akoH Puka. TensonpoBOAHOCTb. 3aKOH Pypbe,
BHyTpeHHee TpeHue. 3akKoH HbHOTOHa.

CucTeMbl 3apsXKeHHbIX YacTuL,. KoHAeHCpoBaHHOE COCTOAHNE.

Tema 28. OCHOBbI TepMOAVNHAMUKN

TepmoguHamuka. Tpu  Hayana TepmoavHaMUKK. TepmOAgMHaMMYecKue — (DYHKUUU
COCTOSIHWSA. BHYTPeHHSAS 3Heprus, KonMYecTBO TEMNIOThbl U paboTa B TepMOANHAMUKE.

MepBoe Hayano TepMOAVHAMUKA U €ro NpuMeHeHue K U3onpoLeccam B naeanbHOM rase.
YpaBHeHne Maliepa. Y paBHeHue MyaccoHa.

BTopoe Hauyano TepmoguvHamuku. O6paTvmMble M HeobpaTUMble MPOLECCHl. DHTPOMUS.
3akoH BO3pacTaHus 3HTpPoONuK. Makpo- U MUKPOCOCTOSHUA. CTaTUCTUYECKUIA CMbICIT MOHATUS
3HTpONUK. MopsAoK 1 6ecnopsaoK B NpUpose.

Linkn KapHo. Tennosble MawwnHbl 1 nx K.

TpeTbe Ha4yas10 TEPMOANHAMUKNA.

PeanbHble rasbl. YpaBHeHWe BaH-gep-Baanbca. @Pa3oBble paBHOBecUS W (ha30Bble
npespaLeHns, dNeMeHTbl HePaBHOBECHOW TEPMOAVHAMUKMN.

Tema 29. OnemMeHTbl (M3MKN TBEPLOro Tesla

CuCTeMbI 3apAXKEHHbIX YacTuL,. KoHAeHcuMpoBaHHOe cocToaHme. KpucTtanibl. ®usnyeckune
TUMbl  KPUCTA//INYECKUX peLLeTOK. TennoBble CBOWCTBA TBepAbIX Ten. TennoemMKoCTb
KpPUCTa/1/10B 1 ee 3aBUCUMOCTb OT TeMnepaTtypsbl. 3akoH [tonoHra v MTn. MNoHATUE 0 KBAHTOBLIX
TeopuAX TeNN0eMKOCTIN KPUCTa/II0B DMHLLUTENHA 1 [ebas.

OCHOBbI 30HHOI Teopun TBepAbIX Ten. PacripegeneHne depMn—/mpaka n aHepreTnyeckme
30Hbl B KpUCTa/I/1aX. DNMEKTPOHbI B KpUCTaniax. [NNpoBOAHNKN, NMONYNPOBOAHUKA U AN3NEKTPUKN.



AHHOTaUMA K paboyeii nporpaMme AUCLUMNHBI
B1.6.13 «Xumusa»

O6beM AWCUMNANHBI COCTaBNfeT _ 4  3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauum.

Popma 0TYETHOCTU — 3K3aMEH.
CofepxaHue gUCLUNNANHBI

Pasgen 1. Xumua 1 nepmogmnyecKkasn cuctema s/1eMeHTOB

Tema 1. OCHOBHbIe 3aKOHbI M MOHATUSA XUMUK

OTnunTENbHbIE OCOBEHHOCTU U3YYeHWUs Xumunm B BY3e. Heo6X0AMMOCTb TBOPYECKOro
OTHOLLIEHMSA K NO3HaHWM0. MecTo xumun B BY3e. MecTo XvmMunmn B pagy HayK O NpUpose, ee CBA3b C
APYrMMIN HayKamu. Pa3BUTUE «MOrpaHnYHbIX» HayK. [pumMepbl AOCTVXKEHUIA XUMUW B NOCNEeAHME
rogbl B Poccum. Xumms n npobnembl 3Konormm. OCHOBHbIE XMMUYECKUE NMOHATUA U 3aKOHb.

Tema 2. DNeKTpoHHOE CTPOEHME aToMa

KBaHTOBO-MexaHNYecKas MOfe/lb CTPOeHWs aTtoma. M30Tonbl, 1306apbl, M30TOHbLI. Mogenb
Pesepthopaa n ee HegocTatku. [loctynatel bopa. Hepoctatkm Teopun Bopa. [BOMCTBEHHas
npupoga anekTpoHa. [Moctynat [e-bpoiina. [puHMumMn  HeonpeaeneHHocTn [eiizeH6epra.
AneKTpoHHast 000/104Ka atoma. KBaHTOBble uMcna M WX (M3NYECKUIA CMbIC/. SHEpPreTnyeckme
COCTOSIHWS 31eKTPOHa B atoMe. MpuHumn Maynu. Mpasuno XyHaa. MpasBnio HaMeHbLLE SHeprum
(npaBuno KneykoBcKoro).

Tema 3. INepuognyeckas cuctema anemeHToB .. MeHaeneesa 1 ee 3HayeHue

Mepuognyeckasd cuctema [.. MeHgeneesa U M3MEHEHWE CBOWCTB 3/1EMEHTOB U UX
coefuHeHuA. S- , p- , d-, f- aneMeHTbl - OCOGEHHOCTM 3MIEKTPOHHOIO CTPOEHUS UX aTOMOB.
OKMCNUTENbHO-BOCCTAHOBUTE/IbHbIE CBOWCTBA 3/IEMEHTOB. Paguycbl aTtomMoB (MOHOB), 3HEpPrus
MNOHN3aLMW, 3HEPTUS CPOLCTBA K 3/1EKTPOHY, 3/1EKTPOOTPULATE/IbHOCTL. VI3MeHeHne 3TUX BENMYMH
Mo neprojamM 1 rpyrnnam.

Pasgen 2. PeakUMOHHas CMoCO6HOCTb BELLECTB

Tema 1. Xumunueckas cBa3sb

KoBaneHTHass cBsisb. Teopusi Jlbtouca- JloHgoHa. CBOICTBa  KOBafEHTHON  CBA3M:
Hanpas/feHHOCTb U HacblLaeMocTb. MNondpHaa KoBaseHTHasA cBA3b. [JOHOPHO- aKLenTopHas CBA3b.
IoHHas cBA3b.

XapakTepucTnka KOBAJIEHTHON CBA3W: [/IMHA, MPOYHOCTb, Ba/EHTHbIE YIAbl. [MHa ©
3HEepPrus OAWHapPHbIX U KPaTHbIX CBA3eN. G-, P - CBA3N. D((PEeKTUBHbIE 3apsiibl aTOMOB B MOJIEKY/axX.
INeKTPUYECKNIA MOMEHT Aynons. OCHOBHbIE NOSIOXKEHUS METOAA BA/IEHTHBIX CBA3EN.

PacCMOTpeHVe CXeM MepeKpbiBaHWA aTOMHbIX opbuTaneld npu 06pa3oBaHMN CBA3El B
MoneKynax. MBpraN3aLms BOMHOBbLIX hYHKLUMIA (Sp-, Sp°-, Sp° - rnépunamsaums).

Tema 2. KomnnemeHTapHOCTb

CTpoeHMe  KOMMMEKCHbIX  coeauvHeHwiA.  Teopus A.  BepHepa. [loHsTMe 0O
KOMM/IeKcoobpas3oBartene, fiMraHaax, BHYTPEHHEN W BHELUHEN KOOPAMHAUMOHHBIX —ciepax.
MonyyeHre KOMMIEKCHbIX COeAMHEHWIA. Auccoumaums KOMMMEKCHbIX COeAVMHEHW. ToHATME O
KOHCTaHTe YCToiumMBOCTU. KoopAnHALMOHHOE YACNO0. TuMbl KOMIMIEKCHBLIX COeANHEHUIA. Peakumn ¢
y4acTvem KOMMJIEKCHbIX COBLMHEHNIA.

Tema 3. Tvinbl B3aMMOLENCTBUS MOIEKY/T

OCHOBHble ~ TWMbl  B3aMMOENCTBMA  MOMeKyNl.  Cunbl  MEXMONEKYNIAPHOTO  ©
BHYTPUMOJIEKY/IAPHOIO B3anMogencTauns. BogopofHas cBA3b. BnusHve BOLOPOLHON CBA3W Ha
CBOICTBa BeLyecTB. [LOHOPHO-aKLEeNTOPHOe B3aMMOAECTBUE MOJEKY/. DNeKTpUYecKas npupoja
CUM MEXMOJIEKYIAPHOrO  B3aMMOZeCTBMA. OCOBEHHOCT CTPOEHUS BELLECTB B ra3000pa3HoM,
XVAKOM U TBEPAOM COCTOAHUN.



Pasgen 3. Xumnyeckas TepMOAVHAMUKA U KUHETUKA

Tema 1. SHepreTnka XMMMYeCKnX NpoLLeccoB

BHYTpeHHAA 3Heprna v sHTabnusa. TepMOXMMUYECKME 3aKOHbl U YPaBHEHUA. SHTabMug
06pasoBaHNs XUMUYECKUX COeAVHEHWIA. JHepreTnyeckme adeKTbl Npy (ha3oBbIX Mepexopax.
TepMOXMMUYECKME pacyeTbl. QHTPOMUA U ee U3MEHEHNSA MPU XUMUYECKMUX MpoLLeccax M (PasoBbIX
nepexofax. JHeprus [nbbca M ee W3MeHeHMe MpyM  XUMUYECKUX Mpoueccax. YCnosus
CaMOMpPON3BO/ILHOI 0 NPOTEKAHUA XUMUYECKIX peakLiA.

Tema 2. CKopoCTb peakLmmn 1 MeTo/bI €€ perynpoBaHns

MpeaMeT XMMUYECKOW KMHETUKM U ee 3HayeHre. OCHOBHbIE MOHATUSA: CUCTEMA, KOMIMOHEHT,
(pasa, roMo- W reTeporeHHble peakumn. CKOPOCTb TFOMOTEHHbIX W TETEPOreHHbIX XUMUYECKUX
peakumii. PakTopbl, BAMSIOLLME Ha CKOPOCTb XMMWYECKOW peakuuu: npupoga pearvpyrowmx
BELLECTB W PacTBOPUTENN, KOHLEHTpauusa, Temnepatypa, Halnume B CUCTEME KaTasM3aToOpoB.
Teopuns aKTUBHbLIX CTO/IKHOBEHWI. DHeprus akTuBauun. YpasHeHe AppeHnyca. MoneKynspHOCTb
W NOPSLOK peakuum. Pusnyeckne MeTofbl YCKOPEHUS XMMUYECKNX PEaKLA.

Tema 3. Konebare/ibHble peakumm

Peakuma benoycoBa—Xab0TUHCKOro. Victopusi  OTKpbITUA.  MexaHu3M  peakuumu.
3HauyeHue KonebaTeNbHbIX peakumin 4Ns NPOMbILLIEHHOCTH.

Tema 4. XuMnyeckoe 1 (ha3oBoe paBHOBECHE

O6patuMble peakumn. MoABMKHOE XMMUYECKOE paBHOBECUE. XapaKTepUCTMKa XMMMYECKOro
paBHOBeCKS. KOHCTaHTa paBHOBECUA W ee CBA3b C TEPMOAMHAMUYECKUMMN (DYHKUMAMK. TprHLMN
Ne-LUatenbe. XMMMYecKoe paBHOBECUE B TOMOMEHHbIX U rETePOreHHbIX CUCTEMAX.

Pa3gen 4. XvMn4yeckme CUCTeMbl

Tema 1. lncnepcHble CUCTEMbI

OcHoBHble MoHATMA.  Knaccuimkaums OMCMepcHbIX CUCTeEM (MO AWUCMEPCHOCTW, MO
arperaTHOMy COCTOSIHWIO). YCTOMUMBOCTb AMCMEPCHbIX CUCTEM. Bufbl NOBEPXHOCTHLIX ABNEHNI
(copbuws, agcopbuus, gecopbums, aaresus, Koarynayus).

Tema 2. PacTtsopbl

MexaHn3M Mpouecca pacTBOpeHus. Tennosble 3(eKTbl MpeobpasoBaHNA PacTBOPOB.
HeHacbILeHHble, HaCbILLEHHbIE W MepeHacbIleHHble PacTBopbl. PacTBOPUMOCTb  Pas/IMYHbIX
BELLECTB B BOAEe. BblpaXeHMe KOMMYeCTBEHHOrO cocTaBa pacTBOpPoB. OCOGEHHOCTM BOAbI Kak
pacTeopuTens. XXecTKOCTb BOb! M CNOCOOLI ee ycTpaHeHNs. OxpaHa BO4HOro 6acceiiHa.

Pa36aBneHHble PacTBOPbI HE3NEKTPOIMTOB U MX CBOMCTBA (OCMOC, OCMOTUYECKOe [aBNeHue,
[laB/leHMe HacCbILeHHOro Mapa, 3akKoH Payna v CneacTevMe M3 Hero). MeKTpoinTuyecKas
avccoumaums Mo ee MpUYnHbL. PacTBOPbI 3M1EKTPO/IMTOB M UX CBOWCTBA. TWUMbl 3/1EKTPOTOB.
CTeneHb 3M1eKTPOIMTUYECKON AnccoLmalmm.

[Aunccounaums Bogbl. VioHHOe npoussefeHne BoAbl. BofopoaHbld nokasatenb. maponus
coneld. CTyneHYaTblii 1 COBMECTHbIN Mapon3. IHAMKaTopbI.

Tema 3. KNCNOTHO-OCHOBHbIE W OKUCINTEIbHO-BOCCTaHOBUTE/bHbIE CBOVCTBA BELLIECTB

MoHATHe 06 OKMcAUTeNbHOM uymcne. OKWCeHUe W BOCCTaHOB/EHWE. BoccTaHoBUTENb W
okucmTeNb. MeTofbl  COCTaB/IEHWS  OKWUC/IUTENIbHO-BOCCTAHOBUTE/IbHBIX — peakLUWii:  MeTOZ
nonypeakunmin - 1 MeTod 3MeKTPOHHOro OGanaHca. OKBMBA/IEHTHas Macca OKWUC/UTeNns W
BOCCTaHOBWTENA. KnaccumkaLys OKUCINTENIbHO-BOCCTAHOBUTE/bHBIX PEaKLA.

Tema 4. INeKTPOXMUYECKNe CUCTEMbI

MoHATMA 00 3NeKTPOAHbIX  NOTeHUManax. OMeKTPOLABMXKYLWaA cuna U ee U3MepeHue.
CraHAapTHbIA BOLOPOAHBIVA 3MEKTPOL, €ero YCTPOMCTBO M MPUMEHEHME, LIKasa CTaHAapTHbIX
3NEKTPOAHLIX MOTEeHUMaNoB. YpaBHeHWe HepHCTa. [oTeHUManbl MeTa//IMYECKUX, ra30BbIX U
OKWNCNNTENBbHO-BOCCTAHOBUTE/bHbIX 3/1EKTPO/OB.

["aIbBAHWMYECKME 3MEMEHTDI, 3MEKTPOABMKYLLAA CWMa, HanpsHKeHne M eMKOCTb 3/IEMEHTOB.
TonnmeHble 3M1EMeHTbl. AKKYMYNATOPbl PasHbIX TUMOB. VX YCTPOMCTBO WM NPUMEHEHWE B
MPOMBILLIIEHHOCTW.

AnekTponuns. ocnegosatenbHOCTL 3NMEKTPOAHBLIX MpoLeccoB. 3akoH dapaged. Bbixog no
TOKY. JNEKTPO/N3 C PacTBOPMMbIM M HEPACTBOPUMbIM aHOZOM. [1pakTnyeckoe npUMEHeHWe



3MIeKTPO/IN3a: NOMYYeHNe 1 paiuHMPOBaHe MET/IIOB, NMOJTyYeHe BOAOPOAA, KUCIOpoaa U ApYruX
BELLIECTB, ra/flbBaHOCTErus 1 raslbBaHoOMNIacTuKa.

Pa3spgen 5. Katanusatopbl 1 KaTa/IMTUYECKME CUCTEMBI

OCHOBHble MOHATUA: KaTau3, aBTOKaTa/M3, KaTa/IMTUYeCKUe CUCTEeMbl, MPOMOTOpbI
(akTnBaTopbl), KaTaMTUYECKNE SAbl, UHTMOWUTOPbI. JNEMEHTbI TEOPUMU KaTaim3a: MexaHu3m
FOMOreHHOr0 1 reTeporeHHOro Katanmsa.

Pasgen 6. 3neMeHTbl OpraHUYecKon XuMmnm

MonMmepbl 1 onuromepbl. BbiCOKOMONeKynspHble coefmHeHns (BMC). Knaccumkaums w
nonyyeHne BMC. Peakumn nonnmMepusaumm 1 MonmkKoHAeHcaumn. CBOMCTBa NOIMMEPOB U
O/IMFOMEPOB B 3aBMCMMOCTM OT CTPYKTYpPbI 1 COCTaBa. BaxkHeiLIMe NonmMepHble matepuasbl U nX
CBOWCTBa.

Pazaen 7. OCHOBbI aHAMTNYECKON XUMUI

Tema 1. XruMmunyeckas ngeHTupmKaums

Pofb 1 3HaYeHVe aHAIMTUYECKON XUMUM B PasBUTUM U OXpaHbl OKPYXKatoLLel cpegpbl.
OCHOBHble NOHATUA. Cxema NAeHTU(MUKALMN HEU3BECTHOIO BELLLECTBA.

Tema 2. AH/IMTUYECKUIA CUTHAN

[MoHATNE aHANNTNYECKOT O CUrHaNa, OMpeseneHne, NPakTUYeCcKoe NPUMeHeHre, NpUMepsbI.

Tema 3. KaueCTBeHHbII U KONIMYECTBEHHbIV aHaIn3

OCHOBHble XMMMUYECKNE U (PU3NKO-XUMUYECKME METOAbl KAUYEeCTBEHHOrO aHaimM3a. AHan3
MOKPbIM M CyXuUM nyTeM (Npobbl OKpalLuMBaHWA MiaMeHW, MOJydYeHUe OKpaLLeHHbIX MepsioB,
noslydeHne MeTa/I/IMYECKNX KOPO/IbKOB, METO[, PacTMpaHuA BeLLecTBa C TBEPLAbIM PeakTUBOM).
MpPO6UPHBINA, KanebHbIA, MUKPOKPUCTA/ITOCKONMUYECKUI aHaNN3, IKCTPaKLYS.

Knaccugmkauma KonmMyecTBeHHbIX METOA0B aHanm3a. 3afjayuv M MeTodbl KONMYEeCTBEHHOrO
aHasm3a. XMMMYeckre 1 (PU3NKo-XMMnYeckne MeTo/bl KOIMYeCTBEHHOIO aHan3a.

Tema 4. XUMNYECKMNiA, (IN3NKO-XUMUYECKUIA 1 PU3NYECKUIA aHaNIN3

O6Las xapaKTepucTMKa XUMWUYECKUX, (PU3NKO-XUMUYECKUX W (PU3NYECKMX METOL0B
aHanM3a. XapakTepHble 0CO6EHHOCTU ¥ 3aa4n 3TUX METOLOB.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.5.14 «/HxeHepHas rpajuka»

O6beM AWCUMNANHBI COCTaBNSET _ 5  3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopmMa 0THETHOCTU
B 1 ceMecTpe — 3a4eT,
B 2 CEMECTPE — 3a4eT C OLIEHKONA.

Copiep>XaHue ANCUUNINHBI

Tema 1. Touka, npAmMas, NJa0CKOCTb.

MeToAbl MPOEUMPOBaHNUA — LEHTpalbHOE W NapasiiefibHoe. [110CKOCTM  MPOEeKUUA.
OpToroHanbHOe npoeuupoBaHue. MNpoeunpoBaHne TOUKN U NPAMOIA AHUK. Tpsimble 06LLEro 1
YaCTHOro MonoXeHus. B3anMHOe MNOMOXKEHME ABYX MPsAMbIX B MPOCTpPaHCcTBe. OnpefeneHune
WCTUHHOW BENNYMHBI OTpe3ka NpsMONM 06Lero nonoxeHus [MpoeuupoBaHne NpPsSMOro yrna.
Cnocobbl 3afaHns NJI0CKOCTU. Touvka M npsMas B NJIOCKOCTW. 10CKOCTM YaCTHOro nopsiaka.
MepeceyeHne NPSMONM NNMHWMKM C NOCKOCTbIO. lepeceyeHne nnockocTei. MapannensHocTb w
neprneHANKYNAPHOCTb NPSAMbIX U MAOCKOCTEN. MO3ULMOHHbIE 3afa4Mn.

Tema 2. ["'eOMeTpUYeCKOoe YepUeHune

CraHgaptbl EKCL. OdopmneHne yeptexein. ®opmatbl. Macwitabbl. JinHun. LUpndThlI.
OCHOBHast HaAMWCb. DNEMEHTbI FEOMETPUN AeTaNen. Y KNoH, KOHYCHOCTb, CONPSXXKEHUS.

Tema 3. INpoeKUMOHHOE YepUeHue.

OCHOBHble MpaBuia BbIMNONHEHNS M306paXKeHMA. OCHOBHbIE BUAbl. JONONHUTENbHbIE W
MeCTHble BuAbl. [pOCTble W CMOXHble pa3pesbl. 306paxeHne rpamyecknx marepuasioB Ha
yepTexxax. [poekuymoHHoe VIHXeHepHas rpaduka. V3o6pakeHne ceyeHuin. BbIHOCHbIE
3N1eMEeHTbI. HaHeceHue pa3MepoB.

Tewma 4. ['loBepXHOCTN. AKCOHOMETPUYECKME NPOEKL NN,

MHororpaHHble MOBEPXHOCTWU. [OBEPXHOCTW BpalleHus. [lepeceyeHne MOBEPXHOCTENA
NNOCKOCTbIO. B3anmHOe nepeceyeHMe MOBEPXHOCTEN. AKCOHOMETPMYECKME MPOEKLUN.
[MpAMOYronsHoOe U KOCOYronbHOe npoeuupoBaHue. [lpamMoyronbHad W30METpPUYECKasd U
AVNMETPUYECKas NPoeKLMK.

Tema 5. PazbeMHble 1 HepasbeMHble COeMHEHNS.

Pa3beMHble coeguHeHns. OCHOBHble MapamMeTpbl pe3bbbl. 306pakeHne 1 0603HaYeHne
pe3bbbl. YTMPOLIEHHbIE N300pPaXKEHNS Pa3beMHbIX COEAMHEHWI GONTOM, LLUMWUILKOW, BUHTOM,
WTUTOM, LINOHKOA. CoeanHeHve Tpyd MypToi. HepasbeMHble coeanHeHNs. 306paxeHmne 1
0603Ha4YeHNe Ha YepTeXxxax CBapHOro COeANHEHNS, COEUHEHUNSA MANKON U CKIeMBaHMEM.

Tema 6. DCKM3bl N paboume HepTeXN aeTanei.

AcKM3bl, UX HaszHauveHue. locnefoBaTeNlbHOCTb BbINOMHEHNSA 3cku3a. Obmep pasMepos
petann. VIHCTpyMeHTbl And obmepa pa3mepoB Aetann. Paboune udepTexu. [loHATME W
onpefeneHmne. MpaBuna BbINOMHEHUSA paboumx uyepTexen aetaneil. MacwTtab M306paKeHNs.
KonuyecTtso B1A0B. HaHeceHve pa3mepos.

Tema 7. CO0pOYHbLIN YepTex. [eTanmpoBaHne C60pOYHOro vepTexa. TexHnyecKas
LOKYMeHTauus.

MocnenoBaTeNbHOCTL  BbIMO/IHEHUS  YepTexa CO0poYHOr  efuHuubl.  Cneyugukayms
n3genmsi.  dopma crneundmkaumm.  lopsgok  BHeCeHMst  3anucein B cneumguKaumio.
MocnepoBaTeNbHOCTL BbIMOMHEHNA Y4eBHOro c60poYHOro 4eprtexka. KOMMOHOBKa 4epTexa
cbopoyuHoi eanHMLbl. CornacoBaHme JOpPM 1M pasMepPOB COMPSHKEHHBIX AeTaneil. Y CNOBHOCTU U
YMNPOLLEHNS N3006PaXKEHMI Ha COOPOUHBIX YepTeXax. Y NIOTHUTENbHbIE YCTPOMCTBA. HaHeceHne
pasmepoB. HaHeceHne HOMepOB NO3MUWMiA. NocneaoBaTeNlbHOCTb YTEHMSt COOPOYHOro YepTexa.



[etanupoBaHme c6opoyHOro ueptexa. OnpedeneHve pasMepoB AeTanv. Bbibop Maclitaba
n306paxeHns. TexHMuecKas JOKyMeHTaLms. PopMbl 1 MOPSAOK ee 3anoHeHUS.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.6.15 «[puknagHasa mexaHkKa»

O6beM AMUCUMMAMHBI COCTaBNAeT _3  3a4eTHbIX eAWMHWLbI, BKKOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CofepxxaHue gUCLUNNNNHBI

Tema 1. BBegeHue

3afaun Kypca, ero cBfisb C OOLIEHayYHbIMU W CMeunaibHbIMK - AUCLUMNIIMHAMM.
OCHOBHble MOHATUSA. PacyeTHble cxeMbl. CxemaTtusaums opm fetanein. OnpegeneHvie bpyca,
MNacTuHbl, 000/104KN. OCHOBHblE TUMOTE3bI O [Ae(hOpMUPYEMOM Tefe. YMpYyroctb MU
NNacTUYHOCTb. [edopmMaumm NUHERHble 1 yriosble. BHeWHME cuibl U UX Knaccugukaums.
Cunibl  00beMHblE M MOBEPXHOCTHble. [1OCTOSHHbIE U BpeMeHHble. CTaTuueckue U
AVWHamnyeckue. 3aflaHHble Harpysku. Peakuuwn onop. [MNpuHumn CeH-BeHaHa. [NpuHUmn
HE3aBMCUMOCTU AENCTBUA CUA. BHYTpPEeHHME CW/bl U METOL WX OonpeaeneHuns. BHyTpeHHue
CUNoBble (HaKTOPbl B MOMEPEYHBbIX CeYeHMsX 6pyca U COOTBETCTBYHOLLME UM AedopmMaumu.
HanpskeHne  NonHoe, HOpPMasbHOe M Kacate/sibHoe. [lOHATME O  HanpsXXeHHOM
AehopMMpPOBaHHOM COCTOSIHUN.

Tema 2. PacueTbl Ha pacTaXeHne 1 cxatue

LleHTpasnibHOe pacTaKeHue-CxaTue.

AneMeHTbl  KOHCTPYKUMIA, paboTalowmx Ha pacTshkeHne u  oxatve. CTepxHM,
CTEePXXHEBbIE CUCTEMbI, (DEPMbI, BUCAUME KOHCTPYKLMN.

MpuHunn CeH-BeHaHa. Hanps)keHWa B NOMNEPEYHbIX CEYEHUAX CTepXHA. MaKcnmasibHble
HanpskeHus. Jedopmamm NnpoLonbHble U nonepeyHble. KoshduumeHT MNMyaccoHa. 3akoH IMyka.
Mogynb ynpyroctu. OnpegeneHne 0CeBbIX NepeMeLLeHNiA MonepeyHbIX CeYeHUI, YKeCTKOCTb
Npn pacTsHKeHUM W oxaTuun. [oTeHuMalbHas 3Heprus  ynpyron fedopmaunn. YpenbHas
NoTeHUMaNbHAsA 3Heprus. PacCMOTPeHWEe HOPMa/ibHbIX CW/, HOPMa/lbHbIX HanpsKeHWUid B
MOMEPEYHbIX CEYEHWMAX W OCEBbIX MepPeMeLLeHNA 3TUX CeYeHW B Pas/INyHbIX C/yyasax
Harpy>keHnin CTepXXHs 0CeBbIMU CUNaMK. OCTPOEHMe COOTBETCTBYHOLLMX 3MHOP.

PacyeTbl Ha MNPOYHOCTb U >KECTKOCTb MNPW PaCTSXKEHUU W CXKaTuu. PacyeT no
[ONYCKaeMbIM HaMpPsXKeHUAM 1 [0MyCKaeMbIiM Harpyskam. KoadduumeHT 3anaca. Tunbl 3aga4y
Mpy pacyeTe Ha MPOYHOCTb: MPOBEPKa Ha MPOYHOCTb, MOAGOP CeYeHWA U onpeneneHve
[0MyCKaeMoWi Harpy3ku. PacueTbl Ha XXECTKOCTb.

CraTtunyeckun Heonpegenmmble cuctTemMsl. MNprmMepbl 1 NOPALOK pacyeTa. ["'eoMeTpuyecKme
N (PU3MYEeCKre ypaBHEHMSi COBMECTHOCTU fedopmauuid. PacyeTbl CTaTUyYecKn HeornpeaeMmoi
KOHCTPYKLUM NPU U3MEHEHWUMN TEMMEPATYPbI U HIMUYN HETOYHOCTM U3rOTOBNIEHUS MPY COOPKE.

Tema 3. F'eoMeTpryecKmne XapakTePUCTMKI MIOCKMUX CeYEHNI

Cratnyeckne MOMeHTbl nnowaan.  LleHTp ceyeHnss. OceBble, LEHTPOGEXHbIE W
NoNApPHbIE MOMEHTLI MHepLMKN. 3aBUCUMOCTU MeXAy MOMEHTaMK MHEPLMMN NPU NapaifieslbHOM
nepeHoce oceil U NpW NOBOPOTE OCe. ['NaBHble OCKM MHEPLUM U TNaBHbIE MOMEHTbI MHEPLUN.
BbiBog hopmyn. OnpegeneHne MONOXKEHWUSA TNlaBHbIX LEHTPa/ibHbIX OCeli U BblYMCIEHUE
NaBHbIX MOMEHTOB MHEPLMM CIOXKHBIX CEYEHWIA.

Tema 4. PacueTtbl Ha 13rné

BHellHWe cunbl, Bbi3blBalOLWME U3rM6 CTepxHA. OMopbl M OMOPHbIE  peakuuw.
Knaccuiukaums Bugos wusrmba. MpsmMoil nonepeyHblin M3rnb6. OnpegeneHne BHYTPEHHMX
CUNOBbIX (haKTOPOB B MOMEPEUHbIX CeYeHUsX O6anoK npu u3rnbe (M3rvbaroWmii MOMEHT U
nonepeyHas cuna), Mx anopbl. AuddepeHuranbHble 3aBUCUMOCTA  MEXAY W3rnbaroLmm
MOMEHTOM, NOMEPEYHOI CUMOM U MHTEHCUBHOCTBIO PacrpeeneHHON Harpy3Ku.



BbiBog, (hopmynbl A4/t OnpefeneHns HOPMasibHbIX HanpsXKeHW MNpu YMCTOM M3rube.
3aBMCMMOCTb MeXAy M3rnbatoLiM MOMEHTOM U KPUBW3HOM M30MHYTOM OCcK 6anKn. XKeCcTKOCTb
npu n3rnbe. PacrnpocTpaHeHWe BbIBOLOB YMCTOrO M3rnba Ha MAOCKUIA NOMepeyHblin n3runo.
KacatesibHble HanpshkeHWs Mpu NJ0CKOM rnorepeyHoM usrmnbe (dpopmyna A.M. Xypasckoro),
NpUMepbl NPUMeHeHUs. [NaBHble HanpsXXeHUs npyu n3rmnbée. MocTpoeHre anop HOPMasbHbIX,
KacaTe/lbHbIX 1 pacyeTHbIX HanpsXKeHWn Npu n3rnbe no TpeTbei runoTese NPOYHOCTU. PacyeT
Ha Mpo4YHoCTb. [logbop ceyeHmid. OnacHOe CeYeHMe W OnacHble TOYKM B CEYEHUW.
PaumoHanbHble  ceveHus  6Ganok.  [MoTeHuMasibHas — 3Heprus  ynpyron  fedopmauuu.
AnddepeHumansHoe ypaBHEHE N30MHYTOM ocn 6ankn. VIHTerpuposaHme auddepeHumnansHoro
YpaBHEHUSA NPY 3afaHHbIX TPAHNYHBIX YCIOBUAX COMPSXEHUS Yy4acTKOB. BbiBOA 1 MpYMEHeHne
YHMBEPCA/IbHbIX YPaBHEHWI 4N onpefesieHns npornba 1 yrna noBopoTa NonepeyHoro ceveHms
Ganku.

Tema 5. PacyeTbl Ha KpyyeHue

KpyuyeHune CTEpXXHA KPYraioro 1 KosbLEeBOro MnorepeyHbIX cevyeHuin. BbiBog (opmysibl
A1 OnpefeneHna KacaTe/lbHbIX HaNpsXKeHWI B MOMepeyYHOM CeYeHUN,

Yron 3akpyunBaHus. XXecTKoCTb Npu KpyyeHUW. ['naBHble HanpskeHus. MoTeHuaibHas
3HEprua ynpyrom geopmaumm npu KpydeHUn. Sopbl KPYTALWMX MOMEHTOB, HanpPsXXeHWA ©
YI/I0B 3aKpyurBaHUA. PacyeT Ha NPOYHOCTb U XKECTKOCTb MPY KPYYEHUN.

OCHOBHble pe3ynbTaTbl TEOPUM KPYYeHUsi BPYCbeB HEKPYr/ioro ceyeHus. MembpaHHas
aHanorvs 1 ee NpYMeHeHMe.

Cratnyeckun HeornpegennMble 3a4aqm npu KpydeHun. Mpumep.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.5.16 «OCHOBbI 3/1eKTPOTEXHUKN N 3NEKTPOHNKIN»

O6beM AWCUMNANHBI COCTaBNsSeT _ 3 3a4eTHbIX eAUHUL, BK/IKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CofepxaHue gUCLUNNANHBI

Pasgen 1. SneKTpmnyecKue Lienm nocToAHHOIo Toka

Tema 1. poCTbIe N CNOXKHbIE 3NIEKTPUYECKME LIENN.

OCHOBHble NOHATUA U onpefeneHns. MNpocTeline NMHerHbIE 3NEKTPUYECKME Lenu. 3aKoH
OmMa. PexuMbl paboTbl 371eKTPUYECKOW Lenu. MoTeHumanbHas auarpamma. SHepreTUYecKuii
6anaHc B aNeKTpMYeckux Lensax. MeTofbl pacyeTa CNOXHbIX Liernein NoCTOSHHOIO TOKa. 3aKOHb!
Kupxroga. MeTof KOHTYpHbIX TOKOB. MeTof HanoXeHus (cyneprnosuvumun). MeTog y3n0BbIX
MOTEHLUMAN0B 1 ABYX y310B. MeTo[ 3KBMBa/IeHTHOI 0 reHepaTopa.

Tema 2. He/lMHelHbIe 3/1eMeHTbI B LensX MOCTOAHHOI0 TOKa

MMOHATUE HENMHEWNHbIX 3/1eMEHTOB. BoNbT-amMnepHble XapaKTepUCTUKN. AHATMTUYECKNIA 1
rpagyeckunii MeToAbl pacyeTa Lienei MOCTOAHHOIO TOKa C HE/IMHEHbIMM 3/IEMEHTaMW.

Pasgen 2. OneKTpuyecKue Lienu ogHogasHoro 1 TpexgasHoro CUHyCcoMaasibHOro Toka

Tema 1. Lienun ofgHoasHOro CMHycomnganbHOro Toka

OCHOBHbIe NOHATUA 1 onpefeneHns. NpocTble Lenu CUHYCOUAaNILHOMO TOKa.

3akoHbl OMa 1 Kupxrota gns ueneii CMHycOManbHOIO TOKa. BeKTOpHble Auarpammbl
TOKOB W HarpshKeHWi. Pe3oHaHC Hanps>keHW. AKTUBHaSA, peakTUBHasA 1 Mo/iHas MOLLHOCTW.

Pa3BeTBneHHble 3nekTpuyeckne uenn ¢ R, L,C 3nemeHTamu. Pe30HaHC TOKOB.
Koa(hMUMEHT MOLLIHOCTM 1 CIOCOObI €r0 NOBbILLEHUS.

Tema 2. TpexasHble 31eKTPUYECKUE LIeNN CUHYCOMAA/TIbHOMO TOKa

MpenmyLecTBa TpexMasHbIX Leneid .Cnocobbl COeAMHEHNS WUCTOYHWKOB M NMPUEMHMUKOB
TpexgasHbiX Leneir.  COOTHOWEHUS Mexay (asHbIMU W JIMHEAHLIMA  HaMPSXKEHUAMM.
CoeVHeHVE TMPUEMHUKOB «3BE3[0M» MNPU CUMMETPUYHOA W HECUMMETPUYHOW Harpyske.
BekTopHble gnarpammbl. CoegnHEHNE NMPUEMHUKOB «TPEYrofibHUKOM» MpPU CUMMETPUYHOW 1
HECUMMETPUYHOI Harpyske. BekTopHble gnarpammbl . MOLWHOCTb Tpexda3HOM 3M1eKTPUYECKOA
Lenwu, cnocobbl M3MepeHns MOLLLHOCTY ANS TPeX- U YeTbIPEXNPOBOAHBIX Lienei. 3asemMneHuns u
3aHyNneHns B TpexdasHbIX CeTAX.

Pa3gen 3. SneKTpnyecKue MallnHbl

Tema 1. TpaHcgopmaTopsl

HasHaueHve. YCTPOMCTBO M MPUHUMN LelCTBMS TpaHC(OPMATOpoB. Pexkumbl paboTbl
TpaHcopmaTopoB. Cembl 3amMelleHnsi TpaHcdopmartopos. K.n.g. v notepy  3Heprum
TpaHc(opMaTopOB.

Tema 2. ACMHXPOHHbIE MaLUVHbI

HasHayeHne M YCTPOWCTBO  aCUHXPOHHBLIX MalluH. PexuMbl paboTbl aCMHXPOHHbIX
MaluH. TIpUHUMN  JeiCTBUA aCUMHXPOHHbLIX Aapuratenein (AQL). PerynvpoBaHue 4acCTOTbl
BpaLleHuns ALl. Cnocobbl nycka AL,

Tema 3. MalvHbI NOCTOSAHHOIO Toka (MIMT)

HasHaueHue n ycTporictBo MIMT. Pexumbl pa6otbl MIMT. Knaccudgmkayms no cnocoby
BO36YXAeHWsA. TIpuHUMN AelCTBUA ABuraTeneid MOCTOAHHOIO TOKa, PerynmMpoBaHue 4acToTbl
BpaLLeHus, cnocobbl nycka. 'eHepaTtopbl MOCTOAHHOTO TOKa. OCHOBHbIE XapaKTepUCTUKN.

Pasgen 4. 9neKTpoHMKa

Tema 1. OCHOBHbIe NOHATUA N ONpeaeeHNsA



OCHOBHblE MOMOXEHUA 30HHOW Teopuwu. [1oNyNPOBOAHMKOBbLIE MaTepuanbl. BrnuvsHue
npyMeceii Ha CBOCTBa NOMYNPOBOLHNKOBLIX MaTepuanoB. CBOCTBa p-n nepexofa.

Tema 2. NonynpoBoLHMKOBbIE NPUGOpPbI

[MonynpoBOAHMKOBbIE  AMOAbl, KnacCupukauus U1 MapKMPOBKA, BOJbT-aMMepHas
XapaKTepUCTNKa, OCHOBHble rapameTpbl, 0061acTb NpuUMeHeHWs. Heynpaensemble ©
yrnpaBnsemMble  TUPUCTOPbI, WX XapaKTepuUCTUKW, MaPKMPOBKa W napameTpbl. [MpuHUMNbI
BbINPSAM/IEHNS MEPEMEHHOr0 TOKa. BUNONAPHbLIA TPaH3UCTOP W CXeMbl €ro  BK/HOUYEHMUS.
YcunutenbHble CBOMCTBa GUNONAPHOr0 TPaH3NCTopa.



AHHOTauuA K paboyeii nporpamme AUCLUNNHBI
B51.5.17 «CTaHgapTm3auns, cepTumKauma n ynpasneHne Ka4ecTBoOM»

O6beM AMUCUMMAMHBI COCTaBNAeT _3  3a4eTHbIX eAWMHWLbI, BKKOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CofepxaHue gUCLUNNANHBI

Pa3gen 1. CtaHpapTusauusa

Tema 1.1. BBegeHue.

ObecneyeHne KayecTBa TOBApOB M YCNYr KakK OCHOBHAas LUeNb [eATe/IbHOCTU Mo
CTaHAapTm3auum, MeTPOIOrn 1 CepTUPMKaLUN.

®efepasibHbIN 3aKOH Ne 184 «O TeXHUYECKOM perynmpoBaHumny. ®efepasibHblid 3aKOH No
162 «O cTaHgapTusaymm B Poccuiickoin depepaum». TepMUHBI U ONPeLeneHuns.

KpaTkue cBefieHUs U3 UCTOpUM pa3BUTUA cTaHAapTu3aummn. CyLlHOCTbL CTaH4apTM3aunu,
ee Lenin 1 NpuHUmMnbl. O6BEKT, aCnekT 1 YPOBeHb CTaH4apTU3aLMN.

Tema 1.2. JOKyMeHTbI B 06/1aCTV CTaHAapTU3aunm

[loKymeHTbl B 06M1aCTV CTaHAapTM3auMmn, UCNOJb3yeMble Ha TEPPUTOPUU POCCUICKON
denepauun.

Cuctembl M KOMIMJIEKCbl  OBLLETEXHUYECKMX  CTaHZapToB. EfuHad  cuctema
KOHCTPYKTOPCKOW AokymeHTauum (ECKLA).

EanHas cuctema TexHonornyeckoi gokymeHtauum (ECTA).

EanHasa cuctema nporpaMmmHoin gokymeHtaumm (ECMA).

Tema 1.3. Cnctema Knaccuukauum n KogupoBaHus

NpeHTudurkaums, knaccumkaums n KoguposaHue 00beKTOB.

Cuctema Knaccuukaumm n KoguposaHus. Buapl KnaccugukaTtopos.

EovHas  cuctema  KnaccugukaumMum M KOAMPOBAaHUS  TEXHWKO-3KOHOMUYECKOW U
coumanbHoin nHgopmaummn (ECKK TIN).

MeToauyeckune 0CHOBbLI CTaHAapPTU3ALMN.

Tema 1.4. MeToANYECKME OCHOBbI CTaH4apTU3aLumn

MeTogmyeckmne OCHOBbI CTaHAapTM3aumMn. PaboTbl, BbIMONHAEMbIE NPW CTaHAapTU3aLMK.
Cuctemarv3aumsi,  KOAMPOBaHME W Knaccuukaums.  YHudukauus,  Tanusaums  u
arperatuMpoBaHne YCTPOWCTB W MalUMH. Hay4yHO- TeXHUYeCKMe MNPUHUMMNBLI U MeTOoAbI
cTaHfapTu3aumm. NPUHLUNIbLI Hay4YHO-TEXHNYECKOI OpraHu3aLmm paboT no cTaHaapTU3aLmun.

Tema 1.5. ['ocygapcTBeHHadA cucTemMa cTaHgapTU3ayMm

MexayHapofHas W pervoHanbHas CTaHgaptu3aums.  MexoTpacneBble  CUCTEMbI
(koMnneKcbl) CTaHAAPTOB.

Pasgen 2. CepTugukayms

Tema 2.1. BBefeHve B CepTURMKALNIO

OcHOBHble noHATUA. CucTema cepTuduKauum 1 ee QyHKUMK. TMoONoXKeHWe 0 cucTeme
ceptupmkaumm  TOCT P Uenn, npuHUunbl 1 QopMbl  cepTUdnKaumm. Y4YacTHUKU
cepTudmKkaumm. Tanbl  CepTUMMKALMA. 3aKoHOZATe/IbHO-HOPMaTMBHAasA 6a3a W MeToAbl
cepTudunkaumm.

Tema 2.2 TexHWYeCKoe perynmpoBaHue, OLeHKa COOTBETCTBUA W MOLTBEPXKAEeHME
COOTBETCTBUA

OueHka cooTBeTCTBMA. OCHOBHble (hOPMbl OLEHKM COOTBETCTBUA. [loATBEpXKAeHMe
COOTBETCTBUA. DKOHOMMYECKOe O060CHOBaHME BbIGOPa CXeM MOATBEPXKAEHUA COOTBETCTBMS.
[106p0OBO/IbHOE NOATBEPXAEHVE COOTBETCTBUA. 3HAKN COOTBETCTBMS.



Obs3aTeqlbHOe  MOATBEPXKAEHME — COOTBETCTBUA.  [leKnapupoBaHWe  COOTBETCTBME.
Ob6s3are/nibHasn cepTudmkaumsa. OpraHusanms 0b6a3areibHON cepTuduKal . 3Hak obpalleHns Ha
pbiHKe. [lpaBa W 0653aHHOCTN 3adBUTENs B 06M1acTU 0053aTeNIbHOro  MOATBEPXKAEHUS
COOTBETCTBUS.

YcnoBusa BBO3a Ha TeppuTopuio Poccun npogyKLmu.

[JokazaresibHas 6a3a npu OLEeHKe COOTBETCTBUS.

OdopMmneHue cepTuduUKatTa CoOTBETCTBUS.

Tema 2.3. CepTuUnkKaumsa no oTpacsisim 3KOHOMUKMN

Ceptugmkaums cuctem kavectsa. CepTudumkaumsa npomssogcTsa. Ceptudukaumsa ycnyr
(paboT). Skonoruyeckasa ceptudukaumns. Ceptugukanms nepcoHana. [JoroBopHble OTHOLLEHNSA B
cucTeme MOATBEPXKAEHUSA COOTBETCTBUA.

Tema 2.4. AKKpeantTauusa

Llenv 1 npuHUMnbl  akkpeguTaumn. HauuoHanbHad cUCTEMAa  akKpeauTauuu.
AKKpeauTauMs — opraHoB Mo CepTUMKaUMM M UCMbITaTeNbHbIX  NabopaTtopui.
CepT1MKaLmMOHHbIE UCMbITAHUA MPU aKKpeauTauun.

Tema 2.5. MexxayHapogHas v 3apybexxHasa cepTumkaumns

3apybexkHas  cepTumkaums.  3apybexHas — akkpegutaums.  CepTU(MKaLMOHHbIE
Kopriopauun. CtaHgapTel ICO 9001, CO 9004 n cepmm EN 45000 B cBeTe rnob6anbHOro
nogxoga.

Pa3gen 3. ¥YnpasneHne ka4ecTBOM

Tema 3.1. OCHOBHbIe NOHATUA B 06/1aCTU YNPaBeHUS Ka4yeCcTBOM

OCHOBHble TEPMUHbI U ONpefenieHns B 06nacTn KadecTsa. Lienim n 3apaum ynpasieHus
KayeCTBOM.

Tema 3.2. OueHka KadecTBa. PakKTopbl BAUAKOLIME Ha KayecTBo. 3Tanbl
YKM3HEHHOTI0 LKA MpoayKLnu.

Knaccngukaumus CBOWCTB M NOKasaTenel KavectBa. MeTodbl M3MepeHUs M pacuyeTa
rnokasaresieil kadectsa. OLeHKa Ka4yecTBa. Buibl KOHTpons.

PakTopbl OnpefendoLme KadecTso. [eeKTbl: Knaccuukalms, BNUAHNE Ha Ka4ecTBo,
rpagauns TOBapoB. JTarbl XXM3HEHHOIO LMKMa npogykumn. ObecrievyeHre KavyecTBa Ha BCEX
aTanax Xm3HeHHOro LMKNa NposyKLUmu.

Tema 3.3. DBoMOLUMA MOAXOLOB K YMNpaB/ieHUIO KayecTBOM, METOA4OB W CPefcTB
ynpas/ieHNA KayecTBOM.

dopmMpoBaHMe MOAXOAOB K YMNPaB/lEHWIO KavyecTBOM. JTarbl pasBUTUSA BCEOOLLEro
YNpaB/feHNs KavyecTBOM. AMNOHCKME MOAENN yrnpasneHUs KayecTBoM. OTeyeCTBeHHble CUCTEMbI
ynpaBneHna Ka4ecTBOM.

Tema 3.4. CoBpeMeHHas KOHLeMNUMs BCeOOLLIEro yrnpas/ieHNA KayecTBOM.

OCHOBHble COCTaBMAKOLWME M TUMOBbIE MOLENM BCEOOLLEro YnpaB/ieHUs KayeCTBOM:
MPOLeCCHbIN Moaxon, 06s3aTenbcTBa NO KayecTBy (NpefaHHOCTb KayecTBy) B OpraHvsauum,
paboTa B KOMaHAe, KPY)XXKN KauyecCTBa, KOMaHAbl M0 YNy4ylleHUIO Ka4yeCTBa, KOMMYHUKauuu B
opraHv3auun, KynbTypa B opraHusauun. Mogenu BCeo6Lero ynpas/ieHNs KayecTBOM.

Tema 3.5. OCHOBbI NMpoLEecCHOro noaxoaa.

MpoueccHblin nogxoa: MoHATHe «npouecc». Bnageney, npouecca. Cxema (rpadumyeckoe
NpeLCcTaB/ieHne) npouecca C BblgeNleHNeM Cneun@uyecknx BUAOB BXOLOB, MPOMEXYTOUHbIX
XapakTepucTMK 1 BbIxogoB. CrielmanbHblii npouecc. VismeHeHue poneli Bnafenbla B Xofe
BbINOMHEHMS npouecca. Llenoyka npoueccoB. CeTb NPOLECCOB B opraHuMsauuun. Tabnvua
KOHTPOJIbHbIX TOYeK. [epcoHasibHble MHAMKATOPbLI KayecTsBa paboTsbl.

Tema 3.6. IHCTPYMEHTbI U METOLbI KOHTPO/IA, aHa/In3a 1 ynpasneHns KadeCcTBOM.

VHCTpPYMEHTbI U MeTofbl MeHe[XMeHTa KayecTBa: CTaTUCTUYECKUE WHCTPYMEHTbI
KOHTPONA, aHaim3a U ynpasneHUsa KayeCTBOM; HOBble WHCTPYMEHTbI YNpaB/ieHUs KavyecTBOM,
paboTatoie ¢ BepbanbHOW WH(OPMaUUeit; KOMMIEKCHbIE WMHCTPYMEHTbI UM METOL0M0MMM
YNy4LleHnsa KauecTBa.



Tema 3.7. MexayHapogHble ctaHaapTbl cepun MCO 9000. OTpacseBble CUCTEMDI
ynpas/ieHNA KayecTBOM.

Cemeircteo MC NCO 9000. OcHoBHble TpeboBaHMsi K CMK. MpuHUMNbI MEHEMKMEHTA
KayectBa. JlokymeHTaumsa CMK. Pa3paboTka u BHegpeHne CMK B opraHusaummn. OTpacneBble
CUCTeMbl YrpaB/ieHUs KaueCTBOM.

Tema 3.8. NpaBoBOIi M SKOHOMUYECKNI acneKT yrnpaB/eHNs KavecTBOM

Obs3atefibHble TpeboBaHMA K KayecTBY. [JOKyMeHTbl onpegenstowme 006s3are/bHble
TpeboBaHMA K Ka4yecTBy, OTBETCTBEHHOCTb 3a KayeCTBO. 3arparbl Ha KayecTBO. MeTtogpl
onpeaeneHns N oNTUMN3aLUK 3aTPaT Ha KavyecTBo. AHa/IM3 3aTpaT Ha KavyecTBo



AHHOTauMs K paboyein nporpamMmme ANCUUMN/IMHBI
B61.5.18.1 «O6Llee maTepuanoBeaeHne»

O6beM AWCUMNINHBI COCTaBNfeT _ 6  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTU — 3K3aMeH.
CofepxaHuve gucLnnInHbI

Tema 1. MaTepunanoBsefeHMe B  COBPEMEHHbLIX TEXHOMOrMaxX MallMHOCTPOEHNS W
npuoéopocTpoeHuns. CTpoeHne MeTas10B.

MeCcTo HaykM 0 maTepuasiax B COBPEMEHHbLIX TEXHOMOMNAX MAaLUNHOCTPOEHUA U
NPUBOPOCTPOEHNA M B pa3paboTKe MaTepuanoB, o06GecrneymBatoMX YCTOMUMBOE Pa3BUTUE
otpacnn. Knaccudmkaums metannios. Kpuctaninyeckoe CTPOEHME, MOHATE O KPUCTaNIMYECKON
peLueTke. PeanbHoe CTPOEHME METANININYECKMX KPUCTaNN0B. AHU30TPOMMS CBOWCTB.

Tema 2. PopMUpOBaHMEe CTPYKTYPbI META/IOB 1 CM/IABOB NPY KPUCTaNU3aLmm.

MexaHu3M KpucTannmsaummn. OCHOBHbIE TWMbl CTPOEHMS CMIaBOB (TBEP/bIe PacTBOPbI,
(hM3MKO-MeXaHNYECKME CMECU, XUMUYECKMe COeAMHEHWs. [uarpaMmbl COCTOSIHUS CMaBoB,
06pa3syoLLMX OCHOBHbIE TUMbI COEAVHEHNSI METANIOB.

Tema 3. [nacTuueckas [Jedopmauums, BAVMSIHME HarpeBa Ha CTPYKTYypy W CBOMcTBa
AehopMUPOBaHHOIO MeTa/1a, MexaHUYecKme CBOICTBA METa/IIOB M CM/1AaBOB.

OCHOBHbIE METOAbI ONPeAENeHNs MEXaHUUYECKUX CBOICTB MeTaN/I0B U CMiaBoB. Haknen.
BnusiHMe HarpeBa Ha CTPOEHMWE 1 CBOIMCTBA MeTasina. XomnoaHas 1 ropsivas geopmawms.

Tema 4. [lnarpamMmma COCTOSIHS XKeNe30-yrnepoancTbIX CrJIaBoB.
CBoiicTBa Xenesa n yrnepoga. [varpamma COCTOSHWS YKene3o-LeMeHTUT. CTPYKTYpHbIE
COCTaBNSIOLLIME XKENE30 - YINePOAUCTbIX CM/IABOB.

Tema 5. Yrnepoguctble CTa/n.
BnusHve yrnepoga M MNOCTOSAHHbLIX MPUMECEN Ha CTPYKTYPY W CBOWCTBA CTasiu.
Knaccuhmkaums n MapkMpoBKa YriepoaucTbIX CTaseid.

Tema 6. YyryHol.
pamTn3aumsa 4yryHa, MMKPOCTPYKTYypa M CBOWCTBA CEPOro, BbICOKOMPOYHOIO W
KOBKOI0 YyryHoB. JlermpoBaHHble YyryHbl. Mapkunposka 4yryHos rno rOCTYy.

Tema 7. Teopusi TEpPMMYECKOI 06pabOTKN.

UeTblpe OCHOBHbIX MpeBpalleHnin B CTa/in: 00pa3oBaHWe ayCTeHWUTa; npeBpaLleHue
ayCTeHMTa MPU HenpepbIBHOM OXNaXAEHWW; MapTEHCUTHOE NpeBpaLLeHne; npeBpaLleHe npu
OTMYCKe 3aKa/leHHOWN cTann. BnnsHme TepmMmmnyeckoii 06paboTKy Ha CBOCTBA CTa/N.

Tema 8. TexHONOrns TepMUYECKOn 06paboTKM CTaNIN.
OTXuMr NepBoro 1 BTOPOro poja. Belibop TeMnepaTypbl 3aKa/Ku, OXaxaatoLime cpeipl.
MpokanmeaeMocTb. Crnocob 3akasiku. OTNYCK M ero pasHOBUAHOCTW. TepMoobpaboTKa uyryHa.

Tema 9. XuMUKO-TepMUyeckas 06paboTka.
Teopust XMMMKO-TEPMUYECKOI 06paboTKK. LiemeHTaums. A30TpoBaHUe, LMaHMpoBaHue,
AnddysnoHHaa meTanmsams.



Tema 10. JlernpoBaHHbIe CTa/N.
BnvsiHMe nervpyrolmx 31eMEHTOB Ha MOMMMOPGM3M Xenes3a Ha TepmoobpaboTKy.
MapKnpoBKa NermpoBaHHbIX CTaseil.

Tema 11. KOHCTPYKLUMOHHbIe CTa/N.

LleMeHTyeMble cTasiM: TpeboBaHMS MO CBOWCTBaM, TepmMoo6paboTKa, MpPUMEHEHME.
Ynydwaemble  cTaiM:  TepMoobpaboTKa, npuMeHeHve.  TIpYXXMHHO-PECCOpPHblE  CTaIN.
3HococTolikme ctann. OCO6eHHOCTU Bbl6opa KOHCTPYKUMOHHBLIX MaTepuasioB Ans AeTanei
CeNbCKOXO03ANCTBEHHbIX MaLLIWH.

Tema 12. IHCTpyMeHTasIbHble CTa/IN.

VIHCTpYMEHTa/IbHbIE CTan: ANA PEXYLLero WHCTPYMeHTa; ANA LUTaMnoB ropsayvero u
X0/I04HOro fedhopMmpoBaHms. VX cocTas, Ha3HayYeHWe NIermpoBaHmns, TepMuyeckas 06paboTka,
CTPYKTYpa, NPUMEHEHME.

Tema 13. XKaponpouHble ctanv. Koppo3MoHHO-CTOWKME CTanu.
Mpupoga >kaponpoyHocTn. Knaccuukaums >KaponpouHbIX CTasfeid, WX CTPYKTypa,
TepMoo6paboTKa, cBoicTBa. KOPPO3MOHHO-CTOMKME CTA/IN.

Tema 14. LiBeTHbIe METa/I/bI N CNNaBbI.

CnnaBbl Ha OCHOBe Mefu: NaTyHW, OPOH3bl, WX COCTaB, MapKUPOBKA, CBOMCTBA,
NPUMEHeHNeE.

CnnaBbl Ha OCHOBE AIOMWHUSA: AIOPAIIOMUHBI M CUNYMUHBI; UX CBOWCTBa, COCTaB,
CTPYKTYpa, TepMOo06paboTKa, MapK1pOBKa.

AHTUPPUKLMOHHbIE crinaBbl: 6ab0UTbl 1 6POH3a, TPeboBaHUS, NPeAbABASEMble K HUM,
NX CTPYKTYypa. HoBble aHTU(PUKLMNOHHbIE CM/iaBbl.

Tema 15. SneKTPOTEXHNYECKME MATEPUIbI.
JNEeKTPOTEXHNYECKME  MaTepuanbl:  TpaHCopmaTopHas  CTafib, nepmansiou,
MarHMTOTBepAble MaTepuasbl. PeocTaTHbIE CMaBbl.

Tema 16. Pe3unHa.
Knaccuurkaums, coctas u 061acTv NPUMEHEHNS PE3NH.

Tema 17. NnacTmaccsl.
CTpyKTypa nniacTMacc U BAUSIHWE ee Ha CBOWCTBA. TepMmoniacTbl U PeakTonnacTbl; UX
CBOICTBA U NMPUMEHEHME.

Tema 18. CoBpeMeHHbIe KOMMO3ULNOHHbIE MaTepuabl
O6Lwas xapakTepuctmka W Knaccugukaums. OucrnepcHO-ynpoYHeHHble KOMMO3ULUOHHbIE
martepuasibl. BoNoOKHUCTbIE KOMNO3ULMOHHBIE MaTepuaibl.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.5.18.2 «TexHonorum matepuanos»

O6beM AMUCUMM/IMHLI COCTaBNSeT _4  3a4eTHbIX eAVHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0THETHOCTU — 3K3aMeH
CofepxxaHue gUCUNNANHBI

Tema 1. BBegeHue. TeopeTuMyecKMe W TEXHOMNOrMYecKMe OCHOBbl MPOU3BOACTBA
maTtepuanos. Matepuasbl, NPUMeHsAEMble B MalLMHOCTPOEHUM Y NPMOOPOCTPOeHUN. OCHOBHbIE
MEeTO/bl NONyYeHUs TBEPAbIX Te.

Tema 2 OCHOBbI MeTa/Ilypruyeckoro npov3BoACTBa. JINTbe B pa3oBble POPMbI: a) /INTbE
B MECYaHO-TIMHUCTbIE POPMbI; MOAENbHbIA KOMI/IEKT; CBOMCTBA U Ha3HaYeHWe (POPMOBOYHLIX W
CTEPXXHEBbLIX CMeCel; YCTPOMCTBO M Ha3HayeHUe JNUTHWKOBOW CUCTEMbl; 6) SMTbe MO
BbIMN/IaB/ISEMbIM MOAENAM; B) IMTbe B 060/104KOBbIE (DOPMbI.

Tema 3. JIMTbe B MOCTOSAHHbIE (POPMbI: &) IMTbe B MeTa/IIMYECKNe POPMbI (KOKWIb); 6)
NATbE MOJ AaBMEHNEM; B) LEHTPOOEXHOoe NnTbe. JINTbe HaMopaxXnBaHMEM. TexXHOOrnMYeckme
OCHOBbI KOHCTPYMPOBaHNSA NUTbIX AeTaseld.

Tema 4. O6paboTka MeTannoB pesaHmem. OCHOBbI 06pabOTKM MaTepuasioB pe3aHunemM,
BUAbl 06paboTKW.

Tema 5. O6pab0oTKa Ha TOKapHbIX CTaHKax, ()pe3epoBaHme, CBEP/EHNE.

Tema 6. LUnuoBaHWe, nNONMPOBaHWE, 3MEKTPOXUMUYECKAA W  3M1eKTPOghusnyeckas
06paboTKa MaTepmasios.

Tema 7. ObpaboTka MaTepuaioB fAasieHneM. poM3BOACTBO 3ar0TOBOK M1aCTUYECKUM
aedopmmpoBaHmeM. TeOpeTUYecKMe OCHOBbI 00paboTKM MEeTannoB [aBfeHVEM. BnusHue
HEKOTOPbIX (PAKTOPOB HAa MIaCTUYHOCTb MeTaioB. BrmsaHve o06pabOTKM [aBneHueM W
CTPYKTYPY M CBOICTBa MeTa/fa. HarpeB meTasina v HarpeBaTe/ibHble yCTpoincTea. CyWHOCTb
npotiecca NpPoKaTku. MNMpoayKumsa NPoKaTHbIX CTaHOB. TexXHO/0rna BOSIOYEHUS.

Tema 8. CywjHOCTb npoLecca NpeccoBaHUs, METOAbI NPeccoBaHUA.

Tema 9. O6Lme cBeaeHMst 0 CBOOOAHOI KOBKE.

Tema 10. O6beMHas ropsyast U XonoAHas LWTaMnoBKa. Y CTPOMCTBO LUTAMMNOB.

Tema 11. /luctosast LUTaMNoBKa. TeXHONOMMA NMCTOBOM WTamnoBkn. O6opyaoBaHMe Ans
NINCTOBOW LLUTAMIMOBKM.

Tema 12 Knaccugmkaums COBPEMEHHbIX HEPa3beMHbIX COEAVHEHNIA.

KpaTkas xapakTepucTuka W3yvaemMblX TEXHONIOTMYECKMX MPOLECCOB  MOSyyYeHue
Hepas3beMHbIX COeAMHEHWIA.

Tema 13. DnekTpoayroeas pyyHas cBapka.

Tunbl CBapHbIX COeAMHEHWIA. BonbT-amnepHas XapakTepucTuka Lyr U CBapO4vHOro
MCTOYHMKA TOKa. MpUHLMN pacyeTa peXxmmMa Py4YHOM [YyroBOW CBapKW, TEXHOMOMMYECKOro u
LUTYYHOr O BPEMEHW.

Tema 14. ABTOMaTUYecKaa 1 nosyaBTOMaTMYecKas CBapKa B Cpeae Yr/eKncnoro rasa u
APYrux 3awWmMTHbIX razax u cpegax. O6opyaosaHue ana MALC B cpefe Yrnekucnoro rasa,
Ha3HaueHue arperatoB 060pyaoBaHus. Bblbop napameTpoB Ans pacdeta pexuma MAZLC,
TEXHOMOMMYECKOr0 U LUTYYHOrO BpeMeHW. ABTOMaTM4YecKas cBapka Moj Ccroem ntoca.
O6opypgosaHve ana AAC nog cnoem gtoca. XapakTepucTmka BUAoB (toca 1 UX Ha3HauyeHue.
CeomeTpuyeckme napameTpbl CBApPHOIO COELUHEHUS, KO3P(PULUMEHT (OpPMbl MPOM/aB/eHNs,
KO3(puLMeHT popMbl HaniaBku. PacyeT peXXMMOB CBapKW: CKOPOCTW MOfayn 3M1eKTPOLHOM
MPOBOJ/IOKM, CKOPOCTW CBapKW, CW/bl CBAPOYHOrO TOKA, TEXHO/IOMMYECKOro W LUTYYHOrO
BPEMEHMN.



Tema 15. CBapka B cpefe aproHa.

VCTOYHMKN nNUTaHWA CBapkuW B Cpefe aproHa. Buabl CBapku B Cpefe aproHa:
HenMaBAWMMCA 3/1EKTPOLOM, MNIABALLMMCSH 3/1eKTPOLOM; PyUHas U NonyaBTOMaTUYECKas CBapKa,;
pacyeT PeXXMMOoB CBapKM; 06/1aCTb MPUMEHEHNS.

Tema 16. ["a30Bas cBapka, NnasMeHHasa cBapKa.

TexHonorns rasoBol cBapku. dusmka nnasmbl. Buabl nnasmeHHoOW cBapku (cBapka C
BblAENEHHOIN NM1a3MoiA, CBapKa Nia3mMoli COBMELLEHHON ¢ Ayroi). MpenmyLLecTBa 1 HeAOCTaTKu,
061acTb NPUMEHEHWS.

Tema 17. J1asepHas cBapKa, 3N1IeKTPOHHO/TyYeBada cBapkKa.

MpyHUMN paboTbl Nasepa, CXeMbl Na3epHbIX YCTAaHOBOK /15 N1a3epPHOW CBapKM.

MpyHUMN paboTbl YCTAHOBOK /151 3/1EKTPOHHO/TYHEBOIN CBAPKMU.

O6nacTb NPUMEHEHNS Na3epPHOW N 3N1IEKTPOHHO/TYYEBOW CBapOK.

Tema 18. ToyeyHas cBapka, Audpdy3noHHasn cBapka.

TepMmomexaHuMyeckass CBapka - ToyeyHads W eé pasHoBMAHOCTM. Pu3MKa npouecca
Anddy3noHHon ceapkn. OCOGEHHOCTM CBapKM pas3HbiX MeTannoB. O6nacTb MPUMEHEHNS
ANDY3NOHHOIR CBApPKM.

Tema 19. XonogHasa ceapka. CBapkKa TpeHueMm.

du3nka npouecca. OcobeHHOCTU cBapkn. O61acTb MPUMEHEHNS.

Tema 20. KoHTakTHas cBapka. OueHKa KadecTBa CBapHbIX COeAUHEHWI

Cxema npouecca. PasHOBMAHOCTM KOHTAKTHOW CBapKW: CTbIKOBas, TOYeYHasi, LUOBHas,
penbepHas.

Buabl aeeKkToB CBapHbIX COeAMHEHWA. MeTodbl KOHTPONS KayecTBa CBapHbIX
COeIMHEHWIN B 3aBUCUMOCTU OT CTEMEHW UX BXKHOCTMW.



AHHOTauMs K paboyein nporpamMmme ANCUUMN/IMHBI
B1.5.19 «®u3smnmyeckasd Xumma»

O6beM AMUCUMMIMHBI  COCTaBNAET 5  3a4eTHbIX eAWMHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0THETHOCTU — 3K3aMeH
CofepxxaHue gUCUNNANHBI

Pasgen 1.Tema 1. BBegeHVe B PU3NYECKYHO XUMUIO.

MpeaMeT 1 3afgaun  (U3MYECKOn xXumun. OCHOBHble 3Tanbl pa3sBuUTUA. MeTogbl
nccnefosaHus. CTpyKTypa Kypca.

Pa3gen 2. TepmoguHamMmumnka

Tema 2. OCHOBbI XMUYECKOW TePMOANHAMUKN.

MpegMeT TepMoagnHaMUKK. TepmognHaMmuyeckmne cuctemMbl. @asbl. TennoTta n pabora. 1
3aKOH TepMOoAMHaMUKWA. POpMbl ABMKEHUA MaTepun. Buabl aHeprumn. 3akoH 3KBUBAIEHTHbLIX
NpeBpaLLeHnin 3HeprMn. 3aKOH COXPaHEeHUS 1 NPeBpaLLeHNs SHePrn. 1 3aKOH TePMOLMHAMUKN,
(hOpMY/NIMPOBKM, aHA/IMTUYECKIE BbIPAXKEHUA B AUD(epeHLMaNbHOM N MHTErpasibHON hopmax.

MpunoxeHve 1 3akoHa TePMOAMHAMUKM K UWAeaNbHbIM ras3aM. VgeanbHbln ras.
3o0TepmMmuyeckme npouecchl. I30xopHble npouecchl. 306apHbie npouecchl. TennoeMKoCTw.

MpunoxxeHvie 1 3aKOHa TEPMOAUHAMUKIN K XUMUYECKUM rpoueccam. TensoBble 3gdeKTbl
XUMWYECKMX  MPOLECCOB.  IK30TepMUYecKMe  peakumn.  SHOOTepMUYECKMe  peakuuw.
Tepmoxumuns. 3akoH Necca. Cneacteums 3akoHa lMecca. 3akoH Kupxroda.

2 3aKOH TepMoAUHaMUKW. DPOopMynnpoBKM 2 3akoHa. Linkn KapHo. CTaTtucTtuyeckui
XapakTep 2 3aKoHa. [MpyHUMN HELOCTUXKUMOCTN abCONOTHOIO HYNS. AHan3 TeOpyUn TENI0BON
CMePTN BCENIEHHON. JHTpoNuA. MOHATME 3HTPONUW. DHTPOMUS Kak KPUTEepUid Hanpas/eHus
npoueccos B cucteme. MeTofbl pacuyeta aHTponuu. Moctynar MNnaHka. A6COMOTHaA BeMYMHA
3HTpONUN

TepmoguHammyeckme nNoTeHUManbl. VI30X0pHO-130TepMMUYECKIiA NoTeHuman. V3o6apHo-
M30TEPMUYECKMIA MOTEHUMAN. VI30XOPHO-M33HTPOMHBIA noTeHyman. 1306apHO-M33HTPOMHbIA
noTeHUMan. YpaBHeHMe MaKCMMa/lbHOM paboTbl. XapakTepucTuyeckme (YHKUMU YCNoBMS
PaBHOBECUS, BbIPXKEHHbIE Yepe3 XapaKTepucTUyeckue (yHKUMW. YpaBHEHME MaKCUMasIbHOW
paboTbl B AngdepeHymanbHON hopme. YpaBHEHWE MaKCUMaslbHOW paboTbl B MHTErpaibHON
(opme.  TepmoaMHamMU4eckuMe NOTeHUManbl  MAeaNbHbIX  ra3oB.  TepmoAMHaMUYecKue
noTeHLMasbl peabHbIX rasoB. YPaBHEHWA COCTOAHMSA peasibHbIX rasoB. MeTog neTyyecTw.
OnpegeneHne NeTy4ecTn NPU pasNyHbIX AaBneHNaX.

Tema 3. TepMmognHamMmKa MONEKY/IAPHbLIX PacTBOPOB.

XUMWYECKMIA MOTEHUMaT KOMMOHeHTa pacTBopa. Cnocobbl BbIpaXXeHWUS KOHLEHTpaLmm
pacTBOpoB.  M306apHblli  NOTeHUMan  NPOM3BOMILHOM  Maccbl  pacTBopa.  Ycnosue
CamMOnNpoun3BO/ILHOIO Mepexofa KOMMOHeHTa U3 (hasbl B (paly. MaremaTuyeckoe BblpaXXeHue
XVMUYECKOro NoTeHuMana Kak yHKLMN NapLuaibHOro 4aBneHns KOMMOHEHTa B CMeCu rasos.
peanbHble M peanbHble pacTBOpbl. 3akoH Payna Ana mAeasbHbIX pacTBOpoB. [pagmyeckue
3aBMCMMOCTM NapumanbHbIX [LaBMEHWA KOMMOHEHTOB Mapa W 06LWero fAasneHus napa ot
KOHLEHTpaumm pacteopa. PacTBopbl C MOMOXMUTE/IbHbIMU OTK/IOHEHUAMU OT 3aKoHa Payns.
PacTBOpbl C OTpUUATENbHLIMU OTKNOHEHUSAMW OT 3akoHa Payns. TpUYMHbBI  OTKNOHEHWI
peanbHbIX PacTBOPOB OT 3aK0oHa Payns.

3akoHbl KoHoBanoBa. 30TepMuueckue fuarpaMMbl paBHOBECUA GMHapHbLIA pacTBoOp —
nap. VM3o6apHble AmarpaMMbl paBHOBECUS GMHapPHbIA pacTBop —nap. 1-blil 3akoH KoHoBanoBa.
MartemaTnyeckoe BbipaykeHue. 2 3akoH KoHoBasioBa. Matematnyeckoe BblpaXkeHue. A3e0Tporibl.
MeperoHka 6UHapPHbIX PacTBOPOB.



Temnepartypa KuneHus npeaenbHO pas3baBieHHbIX pacTBOPOB. [MogYMHeHMe 3akoHy Payns
npegenbHO pas3baBieHHbIX PacTBOPOB. pagmyecknii aHann3 Temnepatypbl KUMEHWs YMCTOro
pactBopuTens UK pactsopa. CBA3b MNOBLILWEHWA TemnepaTypbl KWUMEHWA pacTeopa C
KOHLeHTpaumed pacTBOPEHHOroO BeLlecTBa. J0y1Mockonus. OYNMOCKOMMYECcKas KOHCTaHTa.
OnpegeneHve MONAPHbLIX MacC HesNeKTPONUTOB UM CTEMEHU Auccouumalin  3N1eKTpoMTOB
30yNIMOCKOMNYECKUM METOLOM.

TemnepaTtypa 3amep3aHus npefenibHO pas3baBneHHbIX PacTBOpOB. [padmyeckunii  aHanns
Temneparypbl 3amep3aHns YACTOro pacTBopuTens 1 pacTsopa. CBA3b NMOHWKEHWUA TeMnepaTypsbl
3amep3aHMs  pacTBopa C  KOHLUEHTpauuein pacTBOpeHHOro BewectBa.  Kpuockonus.
Kpunockonuyeckas KoHcTaHTa. OnpegeneHve MONSAPHbLIX MacC HE3NeKTPO/IUTOB W CTENEeHU
Amuccoumalmmn 3NeKTPoINTOB KPUOCKONNYECKUM METOLOM

CeoiicTBa npefenbHO pa3basfieHHbIX pacTBopoB. Ocmoc. OCMOTMYECKOe [aB/ieHue.
OcmomeTpus. PacTBOPMMOCTL ra3oB B XXMAKOCTAX. 3aKoH eHpu.

Tema 4. da3oBble paBHOBECUA.

TepmognMHamuKa (Pa3oBbIX MNepexofoB. Twunbl  (Pas3oBbIX MNEPexofoB.  YpaBHeHWe
KnaneiipoHa - Knaysuyca. lMpunoxeHue ypaBHeHWs KnanelipoHa-Knaysuyca K mpoueccam
nnaeneHus. MpunoxeHne ypasHeHusi KnaneipoHa-Knaysnyca K npoueccam ucnapeHus u
BO3rOHKW. BugomsmeHeHne ypaBHeHusi KnaneiipoHa-Knaysuyca s npoueccoB ucnapeHus u
BO3rOHKMW. JudepeHumansHas v UHTerpasibHas (opmbl.

MpaBuno a3 Mnb6ca. BbiBog npaBuna a3 mbbca. MpunoxeHve npasuna ¢as K
O[JHOKOMIMOHEHTHbLIM cucTeMaM. [luarpaMma COCTOSHUS BOAbl. [uarpaMma COCTOAHWA Cepbl.
[IByXKOMMOHEHTHbIE CUCTeMbl. CUCTEMbI C MPOCTON 3BTEKTUKOM, He 06pa3ytoLLMe XUMUYECKMX
COeAMHEHUN. XUMUYECKMe COeAMHEHWUS B  [BYXKOMMOHEHTHbIX CUCTEMax. B3avMHasa
pacTBOPMMOCTb ABYX XXWUAKOCTEMN.

Tema 5. XumMunyecKue paBHOBECUS.

3akoH [JeiicTBMS MacC. KOHCTaHTbl paBHOBECWUS W CBS3b MeXAy HuUMW. K3oTepma
XUMUYECKON peakummn. 3aBUCUMOCTb PaBHOBECUS XUMMUYECKMX peakuuil OT [AaBleHus u
Temnepatypbl. Tennosas TeopemMa HepHCTa 1 ee CneacTBuS.

Tema 6. AACOPOLIMOHHbIE paBHOBECUS.

ABneHuns agcopbumn. AgcopbeHT. Agcopbar. Buabl agcopbunn. MoHOMONeKynspHas 1
NnonMMoneKkynspHas agcopbums. Teopum SleHrmiopa, Monsun n B3AT. YpaBHeHve m66ca u
®peitHginxa.  MpaBuno  ypaBHMBaHUA  MONApPHOCTEA  PebuHpepa.  AACOpOUMOHHAs
Xpomarorpadqus.

Pa3gen 3. KnHeTUKa 1 Katanus

Tema 7. XummnyecKass KUHETUKa.

OCHOBHbIE MOHATUA XUMUYECKON KUHETUKWU. MONEKyNspHOCTb U MOPSAO0K peakuuid.
OnpegeneHve NopsiaKa peakuunii U KOHCTaHT cKopocTeidl. HeobpaTumble peakuyun 1-ro, 2-ro v n-
ro NOpsAAKOB M BUAbI KMHETUYECKOro ypaBHeHUs. CNnoxXHble peakunn. 3aBUCUMOCTb KOHCTaHTbI
CKOPOCTM OT TEMMePaTypbl. dNeMeHTapHble aKTbl XMMUYECKUX peakumili U (DU3NYECKNIA CMbIC/
3HEpruyM akTmeaumMn. MeToL MepexofHOro COCTOAHUA (aKTUBU3MPOBAHHOIO KOMIJIEKCA).
TPaHCMUCCUOHHBIA  KOI(h(ULMEHT. Teopus COYAapPeHUn B XUMUYECKOW KuHeTuke. Cxema
JNnHgemaHa. POTOXMMUYECKIME U LieMNHble peakun. KnHeTuKa reTeporeHHbIX peakui.

Tema 8. Katanus.

OnpegeneHve Katannsa. [OMOFeHHbI, FeTeporeHHbIN KaTain3. XapakTepHble 4epTbl
reTepOreHHbIX KaraJIMTUYecKuX npoLeccoBs. Teopun B reTeporeHHoOM Katanu3: banaHguvHa,
Teiinopa, Ko63esa, MucapkeBckoro. depMeHTaTBHbLIN KaTann3. MeTa/lbl Kak Katasm3atopbl.
OC0BEHHOCTW KUHETUKWN KaT/IMTUYECKNX PeaKLUiA.

Pa3fen 4. SneKTpoxmmMmmns

Tema. 9. MoHunKa.

OCHOBHble MONOXEHUA Teopun AppeHuyca, ee HefoCTaTKW U fda/bHelillee pasBUTHE.
DNeKTPOCTaTUYeCKad Teopus CUMbHbLIX 3NEKTPONUTOB. VIOH - AMNONLHOE M MOH - WOHHOE
B3aMMOLENCTBUSA. AKTUBHOCTb U KOIPMULMEHT aKTUBHOCTU. VIOHHbIE aTMocdepbl. YaebHas 1



9KBMBaJIEHTHAA 3/1IEKTPONMPOBOAHOCTL 3M1EKTPONUTOB. [10ABMXHOCTL MOHOB 1 3aKOH KonbpayLua.
Uuncna nepeHoca NOHOB. KOHAYKTOMETpUS.

Tema 10. SnekTpoamka. TepMoLMHaMMKa 3NeKTPOAHbIX MPOLLeCCoB.

JNeKTPOLABMXKYLLME CWUMTbI N 3NEKTPOAHble MoTeHunanbl. BO3HWKHOBEHME CKayKoB
noTeHumana na rpaHuue pasgena ¢as. Knaccugumkaums sneKTpoAoB M 3M1eKTPOXUMNYECKMX
uenei. OnpeaeneHne MU3NKO-XMMUYECKNX BeNMuMH Metogom JAC. [BOHON 3neKTpUYecKuii
Cor. XMMNYeCKne UCTOUHMKMN TOKa.

Tema 11. KMHETUKA 3M1EKTPOAHBLIX MPOLLeCCOoB.

[MNOTHOCTL TOKa Kak Mepa CKOPOCTM 3/IEKTPOAHOr0 npouecca. NMonapusaumsa aneKTpoaos.
Tok 06MeHa. INeKTPOXMMMYECKas M KOHLIEHTPALMOHHAsA Nonsapusauns. OneKTpoKanuiisapHble
ABneHuA. lepeHanpsykeHne Bogopoda, Teopwuwn. [lepeHanpsXkeHue Kucnopoga. [accMBHOCTL
MeTas1/10B, TEOPUN.

Tema 12. Teopusi 3N1eKTPOXMMUYECKOW KOPPO3UN METaJI/IO0B.

[OMOreHHO-3/1eKTPOXUMNYECKNIA U TEeTEPOreHHO-XUMUYECKUIA MEXaHWU3Mbl KOPPO3WK.
CTagun aneKTpOXMMUYECKO KOpPOo3nn. KOHTpOMpyoLWwmiA hakTop Koppos3uun. MeTogbl 3almThbl
OT KOPPO3UMW.



AHHOTaUMA K paboyei nporpamMmme AUCUUMN/IHBI
51.6.20 «OCHOBbI NHXXeHEPHOr0 TBOPYeCcTBa»

O6beM AUCUMM/IMHBI COCTaBNAET _4  3ayeTHble eAWHWLbI, BKIKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTU — 3a4€T C OLLEHKOMW.
CopepxaHuve gucLnnaInHbI

Tema 1. OCHOBbI MH)XEHEPHOW AeATe/IbHOCTU. Buabl MHXEHEPHOWN [esATeNIbHOCTH.
MHHOBaLMOHHaA cocTaBAaoWana AeaTe/IbHOCTH

HenpepbIBHOCTL 06pa3oBaHus. [yasiM3M KOHLEMUMU HenpepbiBHOCTM 06pa3oBaHus.
VHXeHepHaa  pedaTenbHOCTb.  HayuHo-uccnefoBaTenbCKue,  OMbITHO-KOHCTPYKTOPCKME U
TexHonornyeckme pa6otbl (HVOKP). VIHHOBaLUWK B MHXEHEPHOMN LeATeNIbHOCTH.

Tema. 2. OCHOBbI TEXHNUYECKOW MOAroTOBKM NPOU3BOACTBA

Llenn n 3agayvm NoAroToBKM MPOW3BOACTBA. TexXHUYECKas MoAroToBKa MPOM3BOACTBA.
OpraHusaLyMoHHass MOAroTOBKa Mpou3BOACTBa. HayyHas noOAroTtoBka MNPOW3BOACTBA.
KOHCTpyKTOpCKasd MOAroToBKa MPOWU3BOACTBA. TeXHO/orMyeckas noarotoBka MPOW3BOACTBA.
[MOHATUE TEXHONOTMYHOCTN KOHCTPYKLUN.

Tema 3. MeToabl Hay4dyHOro uccsefoBaHua. 3Tamnbl MNPOBEAEHUA HAy4HOro
nccnegoBaHuA

OcHOBbl HayyHOro 3HaHusa. CpeActBa M MeTOAbl  HayyHOro  MccregoBaHuA.
SMMUPUYECKNIA 1 TEOPETUYECKMIA YPOBHU WCCNEA0BaHWA WM OpraHv3aumMm 3HaHus. Metogpl
3MMNUPUYECKOTO W TEOPETUYECKOro YPOBHA. JTarnbl NPOBEAEeHUs HayyHOro WCCnefoBaHus.
MeTo/bl 3KCNepUMEHTa/IbHbIX UCCef0BaHNN. MbICNIEHHbI 3KCNEPUMEHT.

Tema 4. MeTponornyeckoe obecrievHeHne sKCnepUMEHTa/IbHbIX UCCEA0BaHWUA.

MeTtponorus. MexayHapofHas cucTeMa efuHuUL. Pabouee MecTo 3KCrepumeHTaTopa.
AHanuns pesynbTaToB 3KCNEPUMEHTaIbHBIX UCCeA0BaHWA. MOrpeLHOCT N3MEHEHWIA.

Tema 5. PYHKUNOHASIbHO-(N3NYECKUIA aHA/TU3 TEXHUYECKNX 00BEKTOB

KOHCTPYKTUBHO-(DYHKLMOHANIbHLIN ~ aHann3.  KOHCTPYKTMBHas  (PYHKUMOHa/bHas
CTPyKTYypa. ocTpoeHMe MOTOKOBON (DYHKLMOHAMBLHON CTPYKTYpbl. OnucaHue (hU3ny4eckoro
NpUHUMNa AencTBms. YHKUMOHIbHO-(DM3NYECKUNIA aHUIN3 TEXHUYECKMX 00BHEKTOB.

Tema 6. Kputepun pasBuTUS TEXHUYECKMX 00bEKTOB

DYHKUNOHA/IbHbIE KPUTEPUKN. TEXHONOTMYECKNe KPUTEPUN. DKOHOMUYECKNE KPUTEPUN.
AHTPOMONIOTNYECKME KPUTEPUN.

Tema 7. 3aKOHbI CTPOEHUSA N Pa3BUTUA TEXHUKU U UX MPUTTOXKEHUA

3aKOHOMEPHOCTM Pa3BUTUA TEXHUKN. 3aKOHbI CTPOEHUS TEXHUYECKNX 0OBEKTOB. 3aKOHbI
pasBUTUA TEXHUKMN.

Tema 8. KOHCTPYKTMBHasA 3BOMOUMA TEXHUYECKUX 00beKTOB. Posib KpacoTbl B
NHXXEHEPHOM TBOPYECTBE M 3CTETUYECKOI NOArOTOBKE MHXKEHEPOB

MeToauKa OnncaHWs KOHCTPYKTMBHOW 3BOMOLMM U aHa/IM3a TEXHUYECKUX OOBEKTOB.
[MporHosmpoBaHme pasBUTUA TEXHNYECKUX CUCTEM. DCTETUYECKAA MOATOTOBKA NHXKEHEPOB.

Tema 9. PYHKUNOHA/IbHO-CTOMMOCTHOW aHaIN3 TEXHNYECKMX 06beKTOB

Mopsgok nposefeHns ®CA. Pa3paboTka YNy4LEHHbIX MPOEKTHO-KOHCTPYKTOPCKNX
peLueHniA. Pa3paboTka 1 BHefpeHue pesynbTatoB GPCA.

Tema 10. MeTofbl reHepaunn peLleHnii B Hay4HbIX UCCef0BaHNAX

MeTtog «npo6 n ownbok». MeTof KOHTPO/SIbHbIX BOMPOCOB. MeTOof 3BPUCTUYECKUX
npuemoB. MeToAbl MO3roBoro wrypMa. CuHekTMKa. Mopgonormyecknii aHaim3 U CUHTE3
TEXHWUYECKUNX peLleHnii. MeTog AeCATUYHbIX MaTpuL.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.6.21 «O6opygoBaHne TEPMUYECKMX LIEXOB»

O6beM AWCUMNINHBI COCTaBNfeT _ 6  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopmMa 0TUETHOCTU — 3K3aMEH, 3alMTa KypcoBon paboThbl
CopgeprkaHue AUCUUM/INHbI

BBegeHne

COBepLUEHCTBOBaHME  TEXHOMOMUWM  TepMUYeCKoM 06paboTku, 060pyLoBaHUA  ©
MPOEKTUPOBAHNSA TEPMUYECKMNX LIEXOB. Pa3paboTKa HOBbIX TEXHOMOMMYECKMX NMPOLECCOB, HOBbIX
KOHCTPYKLMIA NeYeit CKOPOCTHOMO Harpesa 1 Co3faHue arperatoB YHMBEPCaIbHOr0 Ha3HaveHUs
C 60/bLION MaHeBPEHHOCTbI0. Pa3paboTka MPOYHbLIX NIMHWUIA ANS TepMUyecko 06paboTKu
[eTaneil, WHCTPYMEHTa, METM3HbIX WU34ennidA 1 nonydabprkaTtoB C  MCMOMb30BaHWEM
WHAYKUMOHHOTO0, N1a3MEHHOr0, 3/1EKTPOLHOI0 My4Ka v Apyrux UCTOYHUKOB Tera.

MexaHuzaumsa W aBTOMaTM3aums 060pyfoOBaHWS A0S TEPMUYECKOW 06paboTKu.
Pa3paboTka CTabu/bHbIX TEXHO/IOMMYECKMUX MPOLLEeCCOB, 06ecnevnBatoLLmMX BbICOKOE KayecTBO
npoaykuun. MoBbIeHNe MPOU3BOAMTENLHOCTM 0OOPYLOBaHWSA, YNyuylleHWe YCNOBUWA Tpyaa.
CHWKeHVe TPYL0eMKOCTM 06pabaTbiBaeMOin NMPoAYKLUUN.

3afaun, cToAMe Mepes TEXHOMOraMM W KOHCTPYKTOpaMu, MO0  [asibHenemy
COBEPLUEHCTBOBAHMIO TEXHOIOMUM 1 060PYA0BaHNSA TEPMUYECKMX LIEXOB.

Knaccuhmkauyms 060pyLoBaHns 419 TEPMUYECKON Y XUMUKO-TEPMUYECKO 06paboTKM.
Pasgen 1. OCHOBbI TEXHOMOI MM TEPMUYECKON 06paboTKM

TexHONOrMyeckMe  nepuofbl  Tepmuyeckon  o6bpaboTku.  [peasapuTenbHas — ©
OKOHuYaTe/lbHas Tepmuyeckas 06paboTKa. TexXHONOrmyeckue 3agaynm MpeaBapuTENIbHON W
OKOHYaTeNbHOW TepMMyeckon 006paboTkn. [lepuogbl TepmMYecKoi 06paboTKM: Harpes,
BblAEPXKKa, OX/laxaeHve. Buabl TEpPMUYECKON 1 XMMUKO-TEPMUYECKO 06paboTKMK.

Buabl ODXUra: MOMHbIA, HEMOMHbLIA, FOMOreHM3aumMs, Ha 3epHUCTbIA  NepuT,
PEKPUCTAIN3ALMOHHbIN, N30TePMUYECKUiA. Hopmannsayms. Bel6op TeMnepatypbl Harpesa rnog
pas3ninyHble BMAbI ODXUra W HOpMaM3auMnm Mo AuarpaMmaM  COCTOSHUA. BHyTpeHHue
HanpsHKeHUs npy Harpese. [etheKTbl 0TKUra.

Buabl 3akanku: NonHas, HerosiHas., MpepbiBUCTas, MOBEPXHOCTHAsA, U30TepMUYecKas,
CTyneH4YaTas, naTeHTUpoBaHWe. Bbl6op TemnepaTypbl Harpeea Mo AuarpaMmamM COCTOSIHUS.
Bbl6bop BapuaHTa OXNnaXAeHus. 3akasouHble Cpedbl C HU3KOM W BbICOKOM Temneparypamu
KUMEHUA: WX XapakTepucTuka, [OCTOMHCTBA, HeAoCTaTKW. TennoBble W CTPYKTYpPHblE
Hanps>KeHWs B MeTasifie Npu oxnaxaeHWn. OCOOGEHHOCTU OXNaXKAEHWS KPYMHbIX W3AeNui.
«Kunawmin cnoin». [edekTbl 3aKkaleHHbIX u3genuid. MeToabl npegynpexaeHns aedeKTos.
MarnogedopmMaLoHHas 3aKaka.

Buabl oTnycka: HW3KWIA, CPefHWRA, BbICOKMIA. HasHaueHme oTnycka. OCO6eHHOCTM
OXNTKAEHNS CTa/lbHbIX W3LENNIA, UMEIOLWMX CK/IOHHOCTb K BO3HMKHOBEHMIO 06paTUMON
OTMYCKHOM XPYnKocTuW. [eheKTbl OTNyCKa.

Buabl XMMUKO-TEPMUYECKON 00paboTKM: LemeHTauus, asoTmposaHue, LinaHnposaHue,
6opupoBaHue, CUINLMPOBaHWE, AUPPY3NOHHAA MeTannsaums. TeXHONOTUYECKUE PEXMMbI
XUMUKO-TEPMUYECKON 06paboTku. Hacbiwatowme cpefdbl. O6nacTvi NPUMEHEHNS Pas/IYHbIX
BUAOB XMMMUKO-TEPMUYECKON 06paboTkn. CBOWCTBA M3AeNniA U X AedeKTbl NOCe XUMUKO-
TEPMMYECKO 06paboTkU. Mepbl MO NpeaynpexngeHuio 6paka npyv XUMUKO-TEPMUYECKONA
0bpaboTke.

Llenb 06paboTkn xonogom. V3meHeHve CBOMCTB Moc/ie 06paboTKM U3AENUin XONOA0M.
Cpefbl 4ns 06paboTKM XONOAO0M.



Buabl TepMOMeXaHNYeCKOW 06paboTKu. TexHonornyeckue PEXNMBI
HWU3KOTEMMepaTypHOU M BbICOKOTEMMNePATYPHOM TepMOMEXaHUYeCKo 06paboTKn. V3meHeHme
CBOWCTB U3AENNIA NOCNe TEPMOMEXAHNYECKO 06paboTKM.

Pasgen 2. PacyeTbl BpeMeHM TEXHOMOMMYECKMX NepUoLOB TePMUYECKO 06paboTKuy

Mepnop HarpeBa [0 3afaHHOW TemnepaTypbl. Cnocobbl Harpesa. Jonyctumas wu
BO3MOXHas CKOPOCTW Harpesa. OnpegeneHne AONyCTUMOM CKOPOCTM Harpesa A/ NAacTuHbl U
umnmugpa. OnpegeneHve JONYCTUMbIX HaMNPsXKEHWNA, Kak KPUTEpUsi CKOPOCTU Harpesa, A/1s
NNacTUHbI U LWAUHAPA.

OCHOBHble TeNioBble BE/IMYMHBI: TEMI0EMKOCTb, TEMJI0BOM MNOTOK, KO3P(ULMEHT
Tena00T4aun, TEnIoNPOBOAHOCTb, KOIPPULMEHT TeMMnepaTyponpoBOLHOCTM, KpuTepuid Buo.
«TOHKME» N «MacCUBHbIE» B TENIOBOM OTHOLLEHMW Tena.

OnpegeneHva BpeMeHW HarpeBa W oxnaxieHua no metodam . B. byppuHa, A. W.
BeitHnka. OnpefeneHve BpeMeHW HarpeBa U OX/N&KAEHUA «TOHKWUX» W3AeNMA B Mevax c
MOCTOSHHOM  TemnepaTypoli €  npeobnagaHneM  TennoobmeHa — /lydemcrnycKaHuem, C
npeobnagaHvem KOHBEKTMBHOIO TensioobmeHa. OnpejeneHne BpeMeHN Harpesa 1 OXNaxaeHus
«MACCMBHbIX» WU3eNNi1 B Neyax ¢ MOCTOSHHOM TemrnepaTypoi ¢ npeobnagaHvem TenaoobmeHa
Nny4yencrnyckaHuem, ¢ npeobnagaHnemM KOHBEKTMBHOIO TemnjooobMeHa. PacyeT BpeMeHU Harpesa B
rneyax c NepeMeHHoN TemnepaTypoii. PacueT BpeMeHU Harpesa C NOCTOSAHHON CKOPOCTbHO.

3aB0O/iCKMe HOPMbl BPEMEHW HarpeBsa.

OnpepeneHvie rny6uHbl 3akanku [pyv NOBEPXHOCTHOM HarpeBe TOKaMWU BbICOKOA
4acToTbl B 3aBUCUMOCTW OT YAe/IbHOr0 3/1EKTPOCONPOTUB/IEHNSA, MarHUTHON MPOHULLAEMOCTUN Y
4acToTbl TOKa. OnpeseneHre YNCTOTbl TOKa A1 Harpesa U3LeIMii MPOCTON M CIOXHOM (DOPMbl,
LLIECTEPEH C MOLYNEM «T».

Mepuos BbIAEPXKKM NpW  3afaHHON TemnepaType. OnpefeneHne BpeMeHU [AJ1s
BblpaBHMBaHUA TemnepaTypbl MO CEYEHW U3AeNns pasnyHbIMK  cnocobamu. CTreneHb
BblpaBHMBaHUA TeMnepatyp. OnpegeneHne BpeMeH 4151 3aBepLUeHNs (PasoBbIX MPeBPaLLEeHWIA.
Pasgen 3. KoHTponunpyemble aTmMocdepbl, MPUMEHSIEMblE NPU TEPMUYECKOI 06paboTKe
MeTa/1/10B 1 CMN1aBoB

Knaccugukaums KOHTpPONMpyeMbiX atmocdep. TeopeTuyeckne KpuBble paBHOBECUS
rasos ¢ MetasinamMmu. OCHOBHble TpeboBaHUS, NPeLbABIsSeMble K KOHTPOIMPYEMbIM aTMOCHepam.
YnepofHblil noTeHuman. Tovka pocbl. IMNUPUYECKME KPYBbIE PABHOBECUSA Fa30B C MeTa/llaMu.
Cnocobbl  MONMYYEHUSs  KOHTPO/SMPYeMbIX —aTmocep. PekoMeHZauuMnm No  NPUMEHEHUIO
KOHTPONMPYEMbIX aTtMoctep Mpu onepaumsx 3akasikv, OTKUra, Hopmasmsauuu, OTMYCKa,
LleMeHTaLuK1, LMaHMpoBaHus 4715 pasIuHbIX Mapok ctaneil. Mepbl 6e30nacHOCTY Nnpu paboTe ¢
KOHTPOAMpPYeMbIMU aTMOChepamm B TEPMUYECKMX Liexax N OTAeNeHUsIX.

Pasgen 4. TexHONornsa TepMmyeckoin 06paboTKm B pasHbIX 0TPACASAX MPOMbILLIEHHOCTY

TexHoNorns TepMmMyecKon 06paboTKN Ha MeTanNypruiyeckmx 3aBogax. TepMuyeckas
06paboTKa CTa/lbHbIX C/UTKOB, COPTOBOrO W JIACTOBOrO MPOKATa, YYryHHbIX C/IUTKOB;
OypunibHbIX TPYO U TPy6 HeTAHOro coptameHTa. Buabl 1 peXxumbl TEPMUYECKO 06paboTKM
YrIepOANCTbIX U IErMPOBaHHbIX CTasIei.

TexHonornss TepMmUYeckor 06paboTKM Ha 3aBofaxX TSA>KENOoro MalluMHOCTPOEHUS.
TepMmuueckas 06paboTKa 3aroTOBOK, KPYMHbIX MOKOBOK, U3L4e/NiA aTOMHOIN 3HepreTUKN. Bugpl u
PEXMMbl TePMUYECKO 006paboTKN YrNepoauCTbIX W NIErMpPOBaHHbIX CTasieil. TepMuyeckast
06paboTKa NOKOBOK C Lie/bio NpesynpexaeHns (/I0KeHOB.

TexHonornss TepMmnYeckor 06paboTKM B UHCTPYMEHT&/IbHOW MPOMBbILLIIEHHOCT W.
Tepmunyeckass 06paboTKa pexyLLlero WHCTPYMeHTa, paboTarolero B JIETKUX U TSXKeNbIX
YCNOBUAX, LUTAMIMOB 415 XO/IOAHOIO W ropavero AedopMmpoBaHns, Npecc-hopm ANs MnTbs Nog,
[aBneHneM, N3MepUTENIbHOr0 UHCTPYMeHTa. Bugbl Tepmuyeckoint 06paboTkun. bpak TepmMmnyecku
06pab0TaHHOr0 MHCTPYMEHTA 1 MEPbI M0 €ro NPeaynpeXxaeHunio.

TexHoNnorns TepMuMyeckor 06paboTKM Ha MeTWU3HbIX 3aBofjax. TepMmmyeckas
06paboTKa NPOBOMOKK, NEHTbI, NPYXXUH, KPENEXHbIX M3aenuid. Buabl n pexxrMbl TEPMUYECKOIA
06paboTKK YrNepoAnCTbIX U TerMpoBaHHbIX CTaseid. MaTeHTupoBaHue.



TexHoMorms TepMUYECKON 06paboTKM CTanel M CrnnaBoB C 0COObIMU (OM3NKO-
XUMUYECKMMW  CBOWCTBaMK. Tepmmyeckass 06paboTKa W3LENMIA M3 HEpPXKaBEHLLMX,
YKapOCTOMKNX, MarHUTHO-MSTKMUX, MarHUTHO-TBEPAbIX CMJaBOB M M3 CMNJIaBOB C 3afaHHbIMM
TENN0BbIMU, 3NEKTPNYECKUMU U YIPYTMI CBOCTBAMM,

Pa3gen 5. OCHOBHOe 060py0BaHMe TEPMUYECKUX LIEXOB

Knaccurkaums n nHaekcaums 0CHOBHOro 060pyAoBaHus.

Meun nepuognyeckoro feicTems. KamepHble Meyn C HernofBMXKHbIM 1ofoM. [leun
a’3pofMHaMmMyeckoro nogorpesa. KamepHble nevn ¢ BbIABWXKHbLIM MOAOM. LLaxTHble neyun ans
TepMUYECKOn 06paboTKn. LLIaxTHble neyun Ans XMMUKO-TEPMUYECKOW 06paboTKM. AMHbIEe Neyu.
BepTuKanbHble neyn. OneBaTtopHble neyn. KonnakoBble neyvn: TOMNMBHbIE, 3N1EKTPUYECKME, C
nnasmMeHHbIM HarpeBom. KoHTeliHepHble neyn. BakyyMHble rneum.

Meun-BaHHbI. O6LLME CBeAeHMS O nMevyax-BaHHaX. Knaccmgmkaums neyeint-BaHH.
TurenbHble MeYn-BaHHbI C BHELIHWM HarpeBoM TUrNs. MacnsHble BaHHbl. TUrenbHble Meyu-
BaHHbI C BHYTPEHHVMM HarpeBOM TUT/IA. DNEKTPOAHbIE COMAHbIE BaHHbI C MeXaHU3MPOBaHHbLIM
MPOL,ECCOM 3aKaJiKu.

Meun HenpepbiBHOrO AeNCTBMS. TonKaTenbHble neyn. MexaHu3MpoBaHHbIE KaMepHble
neyu. Meyn ¢ NyNbCUPYHOLLMM W POSibraHroBbIM MogoM. CeKUMOHHbIE neyn. Meun ¢ wararoumm
nogom. bapabaHHble neun. KoHBeliepHble neun. MeToAMKa pacyeTa HarpeBa W3genvin B
3NIEKTPUYECKNX KOHBENEPHbIX rnevax. MpoTsxHble neyn. balleHHble neyu.

Arperatbl Ans TePMUYECcKol 06paboTKW: 3a Ka/l 3aKa/lo4YHO-OTNYCKHbIE, ANA OTXKWUra,
TEPMMYECKON 00pabOTKM WMHCTPYMEHTA W3 ObICTPOPEXYLLUEA CTanu, 3akalkum W3genmin u3
LIBETHbIX CI/1aBOB.

YCTaHOBKWN /19 CKOPOCTHOIO CKBO3HOIO M MOBEPXHOCTHOrO Harpesa. MHAYKUMOHHbIE
YCTaHOBKW. YCTaHOBKM AN9 M/aMEHHON MNOBEPXHOCTHOW 3aKa/iku. YCTaHOBKM [NS XMMWUKO-
TepPMUYECKON 06paboTKM.

3aKasiouHble YCTPOWACTBA. HemexaHn3nMpoBaHHbIe 3aKa/l04Hble 6aku.
MexaHu31poBaHHbIe BaHHbIE 3aKalouHble 6aKky. 3aKanouHble U OTMYCKHbIE MPECChbl Y MallWHbI.
O6opypfoBaHue A5 06paboTKN XON0A0M.

Pa3gen 6. lononHUTeNbHOE 060pyA0BaHNE TEPMUYECKNX LIEXOB

Knaccnukaumsa n nHgekcaums AOoNonHUTeNbHOro obopygosaHusa. ObopyaoBaHue Ans
MPOMbIBKM W OYUCTKU [eTaslell OT OKa/IMHbl M pXKaBUMHbI. TpaBusibHble YCTaHOBKM.
[pob6ecTpyliHble GecnblnibHble annapatbl. O60pyA0BaHMe ANt NPaBKN AeTaneil.

Pasgen 7. BcnomoratenibHOe 060pyA0BaHMe TEPMUYECKUX LIEXOB

Knaccnukaums ©n  MHAEKcauus  BCriomorartefisHoro o6opyaoBaHus.  YCTaHOBKM — ANA
MPUrOTOB/NEHMNS KOHTPONMpPYEMbIX aTMmocdep 7 ra3oBbIX Kap6opn3aTopos.
TennosHepreTnyeckoe o06opyaoBaHWe. MacnooxnaguTefibHble  YCTaHOBKW.  1ogbeMHO-
TpaHcrnopTHOe 0bopyaoBaHue



AHHOTauMA K paboyeii nporpamMme AUCUUMN/IHDI
B51.6.22 «ABTOMaTM3aLMs NPOLLECCOB NPOM3BOACTBA M 06paboTKM MaTepmanioB»

O6beM AWCUMNINHBI COCTaBNfeT _ 6  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TUYETHOCTYU — 3K3aMeH, 3aLMTa KypcoBol paboThbl.
CopepxaHuve gucLnnaInHbI

Pa3gen 1. OcCHOBbI aBTOMATMUYECKOr0 ynpasB/ieHNsA TEXHONOMMYecKMMM npoLieccamm

Tema 1. BBegeHue B AUCUUNNHY

MpeaMeT 1 3HaYeHVe AMCUMNINHBL. KpaTKuil 04epK pasBuTUA aBTOMATUKM.

Tema 2. O6LpMe CBefeHMSA 0 CUCTeEMAXx M 3/1eMeHTax aBTOMaTUKU

OCHOBHbIe NOHATUA, ONPEAENEHNA U TEPMUHONOTNA aBTOMATUKWA. DYHKLUUN 3N1EMEHTOB
aBTomatukun. O6was cxema MOCTPOEHUSA CUCTEMbl aBTOMATUYECKOro ynpasfieHns. OCHOBHble
BUAbl aBTOMaTU3aL MM NPON3BOACTBA. PYHKLUNN 1 NapamMeTpbl 3/1EMEHTOB aBTOMATUKMN.

Tema 3. TexHUYeCKMe cpeacTBa aBTOMATUKU

Knaccnukaums  TeXHWYECKMX  CPefACTB  aBTOMATWKW.  TuMbl  U3MEPUTESIbHbIX
npeobpasoBaTesieil, X YCTPOWCTBO M MPUHLUMN LeACTBUSA. PeneiHble 3/1eMeHTbl aBTOMaTUKW.
Jlornyeckne 3snemeHTbl aBTOMATUKW. YCUnuTenu. ABTOMATUYECKME Perynartopbl M uUx
Knaccuukaums n Belbop. ICMonHNTENbHbIE MeXaHU3MbI U perynupyrowiue opraHsl CAY.

Tema 4. ABTOMaTU3aLUUA KOHTPONSA

OCHOBHbIe HanpaB/ieHNs aBTOMaTU3aLuy KOHTPONS. MacCUBHbIN U aKTUBHBIA KOHTPO/b.
CunCTeMbl aBTOMaTUYECKOr0 KOHTPONA. ABTOMATMYECKass CUrHaM3aumns 1 sawmra.

Pasgen 2. MNpoekTupoBaHMe CUCTEM aBTOMATUYECKOr0 KOHTPO/IA, PerympoBaHus
1 ynpasfeHus

Tema 5. OCHOBbI TEOPUM aBTOMATUYECKOr0 yrnpas/ieHNA

MoHATME O TMNOBbIX  BO3AEWCTBUAX. [lepefaToyHas  QyHKUMA.  YacTOTHble
XapaKTepUCTUKN  3BEHbEB  aBTOMaTUKW. TUMNOBble  3/1IeMeHTapHble  3BeHbdA.  [MoHATME
ycTonumBocTn CAY. CTPYKTYpPHbIE CXeMbl. AHaIN3 YCTAHOBMUBLUMXCA U NEPEXOAHbIX PEXMMOB.

Tema 6. OCHOBbl MPOEKTUPOBAHUA CUCTEM YrpaB/fieHUs aBTOMaTU4YeCKUMU
NINHUAMNA

OcCHOBHble (yHKUUN 1 cTpyKTypa ACYTM n YBM. MNoHATNE aBTOMATUYECKUX NIMHWIA.
OCHOBHble TpeboBaHUA, NPeAbAB/ISEMbIE K CUCTEMaM YNpaB/eHNs.

Tema 7. CnegAawme 1 KONUPoBasibHble CUCTEMbI B METas1/1006paboTKe

ABTOMaTUYeCKNE W HeaBTOMATUYeCKWe Cnefdline CUCTEMbL.  DNEeKTPUYECKME W
rMApaB/vyeckne cnegatlme n KonnmpoBasibHbIE CUCTEMBI.

Tema 8. ABTOMaTM3aumMsa 1 ynpas/ieHMe TEXHOI0MMYEeCKMMM npoLieccaMmm Co0pKu

TexXHONOrMYHOCTb KOHCTPYKUMIA [Ans aBTOMaTuyeckol cOopku. basvposaHue npu
aBTOMaTU4Yecko c6opke. ABTOMAaTUYecKas CeneKTMBHas cbopka. ABTOMaTu3auus CH0pKu
COELVUHEHWI C HATATOM. VICNOMHUTE/IbHbIE MEXaHWU3MbI A1 aBBTOMATUYECKON COOPKM.

Tema 9. Ynpas/ieHVe B MPON3BOACTBE U3Aenii NPUbopoCcTPOeHUS

CTpyKTypa TEXHOIOMMYECKMNX NPOLIeCCOB Npou3BoAacTea. O6opynoBaHue ans 06paboTKu
NMoOBEPXHOCTUN. PUMKO-TEPMUYECKOE 000PYA0BaHNE.

Tema 10. Bugbl 1 TUNbl CXemM aBTOMAaTUKU

CoctaB 1 coAepXXaHue MpPOeKTa aBTOMAaTU3aUUW  TEXHOIOTMYECKOro MpoLiecca.
HopmaTuBHble [OKYMeHTbl WU [OCTbl ONnA BbINONHEHUA CXEM aBTOMAaTUKW. YC/OBHble
0603Ha4YeHNs Ha cxemax asTomaTm3auuu. BblGOp MPOMBbILWIEHHBIX NPUOOPOB WM CPEeACTB
aBTomaru3sauum. Cocras/eHue cneyundukaLmmn 06opyLoBaHus.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.5.23 «®un3nyeckas Ky/nbTypa 1 CnopT»

O6beM AUCUMM/IMHBI  COCTaBNAEeT 2 3ayeTHble eAuHWLbI, BKIKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOI aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHuve gucLnnaInHbI
Pasgen 1. 30K

Tema 1. O6pa3 XM3HWN CTYAEHTOB U Ero BIMSIHNE Ha 3[00POBbLE

Tema 2. LIeHHOCTHble OpueHTauMn CTYAEHTOB Ha 3[40pOBbIi 06pa3 XXM3HN U UX OTPaXKEHWE B
XU3HEe[eAaTeNIbHOCTU

Tema 3. CopgepxaTenbHble XapaKTepUCTUKM COCTABMAIOLLMX 340POBOr0 06pasa >KU3HU
CTYAEHTOB (pexxum TpyZa W OTAblXa; OPraHM3aumio CHa; Pexxmm MnuTaHus; opraHusauumio
[BUraTeNbHOM aKTUBHOCTH; BbINOSHEHWE TPebOBaHW CaHUTapuK, TUTMeHbl, 3aKanBaHNs)
Tema 4. CopepxaTte/ibHble XapakTepPUCTUMKM COCTaBAAIOWMX 3[40p0OBOro obpasa KU3HU
CTYZeHTOB (MPO(hMNaKTUKY BPEAHBbIX MPUBbIYEK; KY/NbTYPY MEX/IMYHOCTHOIO 0OLLeHUs;
MCUXO(IM3NYECKYIO PEryNALMIO OpraHn3mMa; KynbTypy CEKCYyaslbHOro NoBeAEeHNS)

Tema 5. IMoOHATME «300POBbEX», €0 COAEPXKAHME N KPUTEPUK

Tema 6. ®opmmnpoBaHMe 340POBOr0 06pasza XXU3HN 1 NPodunIaKkTUKa 3aboneBaHnii

Tema 7. BosgelicTBue (U3NYeCKMX YNpaXKHEHWI Ha CepAEYHO-COCYAUCTYIO CUCTEMY

Tema 8. ®u3nyecKme ynpakHeH1sa 1 cucTema ablxaHus

Tema 9. BausiHve (hn3nYecKnX ynpakHeHU Ha ONOPHO-ABUraTeNlbHbIV annapart



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.B.0/[1.1 «TepmognHaMnKa B MaTepuasioBeeHnm»

O6beM AMUCUMMAMHBI COCTaBNAeT _3  3a4eTHbIX eAWMHWLbI, BKKOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CogepxkaHue gucunnanHbl

Pa3gen 1. TepMmoguHaMmnKa B MaTepuasioBeleHnmn
Tema 1. [NpegmeT N UCTOPUSA HAYKW O TEMOTE.

icTopuna pa3BnTna HaykKu O TEMIOTE U X0N104e, TeMNepaType; OCHOBOMOMOXHUKN HaYKN
TepmognHamukn: KapHo, Mannuneit, MolireHc, AnnbToH, elintoc n ap.

Tema 2. OCHOBHbIle TepMOgNHaMUYeCcKne PyHKLMN

[MoHATME TemnepaTypbl U ypaBHeHWE COCTOAHWUA WAeasbHOro rasa. peacrasneHve 0O
TEePMOAMHAMUYECKOM  PaBHOBECUMM M HEOOPaTUMOCTM  CaMOMpPOU3BO/IbHO  MPOTEKAOLLUX
MPOLLECCOB.

Tewma 3. TBepfoe Teno Kak cucTeMa KosebsiioLmxcs aToMoB.

Mogenn TBepaoro Tena Mo uHwWTelHy, Oebato, bopHy — KapmaHy. BosiHOBble
npoueccbl B TBEPAOM Tene, Gerywme n ctodwme BosHbl, N- 1 U- npoueccsl, cynepnosuuum
BOJIHbI, CKOPOCTb pacrpocTpaHeHns BO/IH A aKyCTUYECKUX U ONMTUYECKKX.

Tema 4. CtatucTMKa (POHOHOB.

MoHATMEe  (JOHOHa, cTaTUCTUKM  MakcBenna-bonbumMaHa ¥ bo3e-3iHLWTENHA.
Pasnnunmble 1 HepasiMyMMble ocumnnaTopbl. [oHATME TemnepaTypbl, Kak napameTpa,
XapakTepu3ytoLLero CTaTUCTUYECKYH 3aCeleHHOCTb 3HEPreTUYECKUX YPOBHEN CUCTEMb,
HaxoAsLLEeNCcs B paBHOBECHOM COCTOSHUN.

Tema 5. QHTpoONUSA.

MOHATME 3HTPOMMUK C NO3ULUM KNACCUYECKON TePMOAUHAMUKI. aeanbHbli LMK KapHo
M aHTponua no Knaysuky. CBA3b TENAOTbl M 3HTPONUM B 0OPaTUMbIX U HeobpaTUMbIX
npotieccax.

SHTpONUA 1 BeposiTHOCTL. Popmyna BonbuMaHa. MoHATME MaKpO- U MUKPOCOCTOSIHWI
cucTeMbl. TepmognHammyeckas BEPOSTHOCTb M e OT/InUME OT MaTeMaTUYeCKON BEPOSTHOCTH.
Tema 6. BHYTPeHHSASA 3HePrua CUCTEMbI.

TepmoguHammyeckas opmynMpoBKa 3aKOHa COXPaHeHUs 3HEPTUN U 3aKOHA U3MEHeHWSs
SHTPONMM W M30/IMPOBAHHON CUCTeMe. B3aumocBA3b BHYTPEHHE 3Hepruen, CBOOOAHOW
JHeprvei, TemnepaTypol W 3HTponueil. CTaTUCTUYECKOe MpeAcTaBNeHne COCTaBAHOLLMNX
BHYTPEHHEN 3HEeprum.

Tema 7. "'eoMeTpunyecKas TepMmoguHaMmKa 1 guarpamMmMbl COCTOSAHUSA Cr1aBOoB.

3MeHeHMe aHTponuu Npu 06pa3oBaHUK ABYX(ha3HbIX CNiaBoB (MeXaHUYeCKUX CMecei).
I3MeHeHMe 3HTpPONuK Nnpy 06pa3oBaHNK CriaBoB -TBEPAbIX PACTBOPOB (C MOMOLLLIO (hOpPMY/ibl
BonbLMaHa).3aBUCUMOCTL CBOOOAHONM 3HEPrUM OT TeMrepaTypbl U OT crnasa cniasoB. MoHATME
0 XMMWYECKOM MOTEHLMase CUCTEMbI U YCNIOBME paBHOBeCUS (as.

Tema 8. TepMoAMHaMU4YeCKUA BbIBOJ OCHOBHbIX TWMOB AuMarpaMMm COCTOSHWIA.
[ByxasHoe 1 TpexhasHoe paBHOBECKE.

[MocTpoeHne auarpammbl COCTOSHUS C HENPEPbIBHLIM PALOM XUAKUX U TBEpAbIX
pacTBOpOB C TOYKaMM MakCMMymMa M MUHUMYyMa. [lOCTPOEHMe CUCTEM C OrpaHUYeHHOW
pacTBOPUMOCTLHO KOMMOHEHTOB B TBEPAOM COCTOAHUMN.

Tema 9. TpoHbIe CUCTEMBI CMNJ/1aBOB.



N306pakeHe COCTaBOB TPOMHbIX CNNaBoB. KOHLUEHTPALMOHHbI  TPEeYroNbHUK.
OnpefeneHne MOMOXEHMS CMnaBa MO 3afjaHHOM KOHLEHTpauuM KOMMOHEHTOB. [paBuno
OTPE3KOB U LEHTPa THKECTU. [MpUMEHEeHME TreoMeTPUYECKOl TEepMOAMHAMUKA TPOWHbIM
cucTemam. [imarpaMma paBHOBECWSI C HEOrpaHWYeHHOM pPacTBOPUMOCTbIO KOMMOHEHTOB B
TBEPAOM COCTOSIHUM, M30TEPMUYECKIE U MONUTEPMUYECKME CeueHMs. duarpaMmma COCTOSIHUS C
TPOWHO  3BTEKTMKOW MpWU  OTCYTCTBMM  PacTBOPMMOCTM B TBEPAOM  COCTOSHWM.
MonuTepMnYECKMe 1 M30TEPMUYECKME CeYeHUsi. TpoliHas cucTeMa CrniaBoB C YCTOWYMBBLIM
XUMUYECKUM COefiMHEHMEM. [marpamma COCTOSIHWUS C TPOMHOI 3BTEKTUKO M OrpaHWUYeHHON
PACTBOPMMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHUI. MprMepbl TUMOBbLIX 3a7au.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
51.B.0[.2 «KOHCTpynpoBaHme TEXHO/IOMMYECKON OCHACTKM»

O6beM AMUCUMNMHLI COCTaBNSeT _ 3  3a4eTHbIX eAVHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopmMa OTYETHOCTM — 3a4eT.
Copep>xaHue ANCUUNNHBI

Pa3gen 1. OcHacTKa IMTENHOro NPOM3BOACTBaA

Tema 1. TexHONOrnyeckasi OCHacTKa IMTbsA B O4HOPa30Bble hOPMbI.

PacyéT 1 BbIGOP OMNOK, MOAMOAE/NbHbLIX MNANT, CTOAKOB U (umkcaTopos. [lpasuna,
CTaHAapTbl 41 OCHACTKM NIATbS B NMECYAHHO — MIMHUCTbIE (hOpMbl. [ONoMHMTENbHAsA OCHaCTKa
npy KPynHOCEPUNHOM MPOU3BOACTBE, BbIOOP M OCHOBbI pacyéTa MexaHW3MOB KaHTOBaHMS,
MecKOCTPesIbHbIX MaLlWNH, OCHAaCTKa 1 KOHTPO/IA aBTOMaTU3MPOBaHHOIO npoLiecca 3anoHeHus
(hopMbl.

Tema 2. TexHONornyeckasi 0CHacTKa /iIMTbA B MHOTOpasoBble (POPMbI.

OCHOBbI MPOEKTUPOBAHNSA KOKW/IEA, OCHACTKa ANS U3rOTOBNEHUS MHOIOPa30BbIX (hopM,
MeXaHu3Mbl U MPUCNOCOBNEHNS NS PacKPbITUA KOKUel. TeXHOMornmyeckme npmucrnocobieHms
[N19 TPaHCMOPTUPOBKM (POPM, 3a/IMBKM pacrniaBa U 3aliuTbl KOKW/EN OT BO3LEACTBUA Ha
paboyyo NOBEPXHOCTb 3a/IMBaemMoro pacrnasa. CraHAapTbl M HOPMbl HA OCHACTKY, MeTOAMKa
pacyéta 1 Bblbopa OCHACTKMU.

Tema 3. TexHonornyeckas ocHacTKa /inTbsl Mo BbINNaBASeMbIM MOAENAM.

OcobeHHOCTM pa3pabOTKM  OCHACTKW N8 MOMYyYEHUS  BbINJABASAEMbIX  MOAENEN.
TpeboBaHUA K OCHACTKe [A/19 HaHeCeHWs KepaMU4ecKoro cocTaBa W ero CyLUKW, OCHAacTKa [A/isl
BbIMNsiaB/ieHNs Mogenein, nogorpesa (HOpMbl, TPaHCMOPTUPOBKMA (POPM M 3a/IMBKWM pacniaBa
OC06eHHOCTM MPOEKTUPOBAHNS JAHHON OCHACTKM.

Tema 4. TexHoNOrnyeckas oCHacTKa /IMTbS HaMOpaXXMBaHMEM U LIEHTPOOEXXHOI0
NNTbA.

TpeboBaHMs K MaTepuasly, pasmepam W CBOWCTBaM 3aTpPaBOK W NMT-MOMIaBKOB Mpw
MoJly4eHN OT/IMBOK METOAOM HaMopaXkuneaHus. Bbibop MeToaa nonyyeHns OTBEPCTUSA B NnTe-
nonnaeke, paspaboTKa TEeXHOMOrUN MOMyYeHUs OTBEPCTUS U MOJSyYeHUst  3aTpaBKMu.
KOHCTpyMpoBaHMe OCHaCTKW AN1A BbITATMBaHWUA 3aTPaBKM N OTAeNeHNa oTamMBKU. OcHacTKa A4
LLEHTPOGEXXHOI 0 NNTbS, KOHCTPYMPOBaHWE IMTEAHOr0 NPUCMOCO6IEHNS, MeXaHU3Ma BpaLLeHus.

Pa3fen 2. OcHacTKa CBapO4HOro nponM3BoAcTBa

Tema 1. CaapoyHaa ocHacTKa pANn1a CBapKW MNOKPbITbIM  3M1EKTPOLOM U
NnosyaBTOMAaTMYECKON CBapKM B 3alLMTHbIX rasax.

OcHacTKa Ana KpensjeHns cBapuBaeMblX 3aroTOBOK, TpeboBaHUA K (mkcaTopam, BUAbl
(hnKcaTopoB, pa3paboTka METOAMKM 3almUThbl Pe3bO0BbLIX COeAUHEHWIA OT BpbI3r NpY CBapKe.
OcHacTka A/ NonyyeHus Hambosbluero yaobctea npu cBapke — MOBOPOTHbIE CTObI,
COejUHNTEbHbIE Kabenu, CMCTEMbI CBEPXA/IMHHOM MoAayu NPOBOJIOKM, YrpaB/ieHe CBapKOoW Co
CBapOYHOW rOMOBKMU.

Tema 2. OcHacTKa aBTOMaTUYeCKON CBapKM.

TexHonornyeckas ocHacTKa /1 CBapKu KOJbLEBbIX LUBOB, METOAMKA BbI6Opa 1 pacyéTta
napameTpoB NPMBOLA U TOKOBeAYLLMX YacTeld. OCHaCTKa A1 CBapKM HUXHUX, TOPU30HTa/IbHBIX
N BEPTUKANbHbIX LWBOB OOMbLIOM [/IMHHbI - CBapO4YHble TPaKTOPbl, 0060PyAOBaHWe [ANns
KpenneHns W Mo3MLMOHMPOBAHNA HanpasnAoLWmMX MNepemMeLLeHnsa CBapoYHbIX TPaKTOPOB.
OcHacTka raszobaloHHOro 06opyAoBaHUs [AN1s aBTOMATUYECKON CBapKM B 3aLUTHbIX rasax.
OC06EHHOCTN KOHCTPYMPOBaHWSA OCHACTKM [/19 aBTOMAaTUYeCKOW CBapKU.

Tema 3. TexHONOrnyeckasi OCHacTKa /11 KOHTaKTHO — CTbIKOBOW CBapKW.



Bblbop npuBoga Ans nosyvyeHnst HeO6XOAMMOTO YCUNSA CXKaTUA CBapUBaEMbIX U3LENNA,
METOAMKa MPOEKTUPOBAHNA CBApOYHOro TpaHcjopmaropa W NpuBOAa MNOAayu KOBOYHOIO
ycunums.

Tema 4. OcHacTKa A1si TOYeYHOM 1 LLOBHOW CBapKW.

Pa3HOBMAHOCTM MNPUBOAOB CXAaTWA W TPaHCMOPTUPOBKM CBapvBaeMbIX W3AeNNiA B
pasfIMYHbIX MOAMUMDUKALMAX TOYEYHON cBapku. Pa3paboTka OCHacCTKM ANs  MexaHu3aumm
npoLecca - MexaHu3Mbl (hUKcaLun 1 NepeMeLLLEHNS AeTaneid, Nprcnoco6eHnii ans noaroToBKN
[eTaneli nog cBapky.

Tema 5. TexHonorn4yeckas ocHacTKa A1 CBapKu JaBfieHNEM.

Bblbop ¥ OCHOBbI NPOEKTMPOBaHMA MPUCNOCOGNEHNIA [N XONOAHOW  CBapKM,
YNbTPa3BYKOBOM CBapKWU. OCOOGEHHOCTU KOHCTPYMPOBAHWA OCHACTKW /1 CBapKW [AaB/ieHVEM
METa/1/10B M HEMETA/I/IOB & TaKXe /11 CBAPKM METa/I/I0B C HEMETa/IaMu.

Pasgen 3. TexHo/nornyeckass OCHacTKa 00paboTKM MeTansioB AaBfiEHUEM U
pe3aHuemM

Tema 1. TexHonornyeckass OCHaCTKa MPOLECCOB MPOKATKW, MpeccoBaHUs U
BOJIOYEHMS.

TexHOMorMyeckne npPUCNocobieHnsi MPOKaTHbIX CTaHOB. OCHOBbI KOHCTPYMpPOBaHMS
OCHAacTKM W1 pa3paboTKM TEXHOMOTUWN MONYYEHUA BaIKOB A1 COPTOBOrO npokara. OCHOBbI
KOHCTPYMPOBaHWUSA OCHACTKW A1 ynpaBieHUs OCHOBHbIMW NapamMeTpamy NPOKAaTHOro CTaHa.
OcHacTKa B TEXHOMOrMM BOMOYEHUA, BbIOOP MaTepuana (UIbepbl, TEXHONOTMW MOMYyYeHUS
oTBepCTUA B (husibepe.  TexHOMOrMyeckass OCHacTKa B MPeCccOBaHWM, BbIGOP TEXHOMOTUU
MpeccoBaHus, OCHOBbI KOHCTPYMPOBAHWSA OCHACTKM A/19 NPSAMOro 1 06paTHOro NpPeccoBaHus,

Tema 2. TeXHON0orn4yeckas ocHacTKa nNpoLeccoB 06bEMHOM N NIMCTOBOM LLUTAMMNOBKN
N CBOGOHOM KOBKMW.

OcHacTka K 06opyfoBaHMe OOBLEMHOM LUTAMMOBKW. KOHCTpyMpoBaHWE W OCHOBbI
pacyéTa LITaMMNoBbIX MAalUWH, MaTpuL, U MyaHCOHOB ANS ropsyeli U XOMOAHOW LUTaMMOBKW.
TexHoMornyeckas 0CHacTKa SIMCTBOI LUTAMMOBKMW, 0COBEHHOCTN KOHCTPYMPOBaHWNSA LUTAMMOB B
3aBMCMMOCTU OT pofa TEXHONOrMYeCcKnxX onepaumii. OCHacTKa TEXHOMOMMM CBOGOLHON KOBKW,
MEeTOAVMKa BbI60Pa 1 KOHCTPYMPOBAHWS.

Tema 3. TexHoNornyeckasi ocHacTKa /151 06paboTKu pe3aHueM.

Buabl TEXHOMOIMYECKOM OCHaCTKU A1 TOKApPHbIX, CBEPW/bHbIX, (PEe3epHbIX W
WAnQoBaibHbIX  onepauuii. OCOGeHHOCTV BblbOpa, KOHCTPYMPOBAHWA W OCHOBbI pacyéTta
OCHAacTKM B 3aBMCMMOCTM OT HEOOXOAMMbIX TEXHOMOMMYECKMX Ornepaumuii Ha CTaHKax
pas3nuyHoro supaa. MNMpYMEHNMOCTb Pas3/IMYHbIX CTAaHKOB [/1 UCMO0/b30BaHUA TOMO WM MHOTO
BAA OCHaCTKW, KOHCTPYMpOBaHME OCHACTKW [/1F BbIMNOIHEHWUS Orepaumii Ha CTaHKax
pasnMyHOro Bmaa (CBepieHne Ha (Ppe3epHbIX CTaHKax, Ppe3epoBaHmne Ha TOKapHbIX 1 Mp.).



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.B.0/[1.3 «MexaHnKa >XNAKOCTU U rasa»

O6beM AMCUMNMHLI COCTaBNSeT _4  3a4eTHbIX eAVHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalumn.

dopma OTYETHOCTY — 3K3aMEH.
CofepxaHue gUCLNNNNHBI

Pasgen 1. BBogHble cBefeHUSA. OCHOBHble (h3nYecKne CBOMNCTBA XXUAKOCTEN M rasos.

Tema 1. MNpegMeT MexaHWKW XnAKocTM WU rasa. CocTaBHble 4acTW Kypca. Bonpocbl 1
npobnembl CTaTUKM W OUHAMUKWA XXWUAKOCTEM W rasoB B Pas/IMYHbIX TEXHOOrMYECKMX
npoueccax. OCHOBHble METO/bI U3YYEHNS MeXaHUKK XUAKOCTU 1 rasa. Lienb Kypca.

Tema 2. ®u3nyeckoe CTPOEHME XMAKOCTEW M ra3os. MnoTes3a CnaoWHOCTU. OCHOBHbIE
(hM3nYecKmne CBOMCTBA: CXXMMAEMOCTb, TEKYYECTb, BA3KOCTb, TEMNI0EMKOCTb, TEM/IOMPOBOAHOCTb
PeXMMbI ABVXEHUS XXMAKOCTEN 1 ra3oB. HeHbIOTOHOBCKME XXULKOCTY.

Pasgen 2. OCHOBbI KMHeMaTUKN. CUNbI, JeNCTBYIOLLME B XXUAKOCTSX.

Tema 3. MeTojbl ONUCaHUA LBUKEHNA XNLKOCTEN 1 ra30B. MOHATME O IMHUAX U TPyBKax
TOKa. YCKOpeHMe >XWUAKOW uYacTuubl. Pacxog anemMeHTapHOM CTPYMKM U pacxop udepes
MOBEPXHOCTb. Y paBHEHWe Hepa3pbIBHOCTM (CMJIOLLHOCTHK).

Tema 4. MaccoBble 1 NOBEPXHOCTHbIE CU/bl. Hanps)XeHHOE COCTOAHME.

Pasgen 3. 3aKOHbI 1 YpaBHEHUS CTaTUKN U JUHAMUKIN XKNLKOCTEN 1 ras3os.

Tema 5. MeTofbl ONMCaHWA [BMXKEHUA >KMAKOCTM W rasa JlarpaHxa u Jiinepa.
AnddepeHuranbHoe ypaBHeHVEe paBHOBecUs diinepa. Hanps>keHns cun BA3KOCTU, 0606LLeHHas
rmnoTesa HolOTOHa. YpaBHeHNe HaBbe-CTOKCa ANa UAeasibHOM U peasibHON (BS3KOI) XXMUAKOCTW.
MpuMepbl aHaIMTUYECKUX peLleHnii ypaBHeHNIA HaBbe-CTokca.

Paspgen 4. PaBHoBecue XXUAKUX Cpeq,.

Tema 6. OCHOBHOe YypaBHeHMe rugpocTatuku. 3akoH [lackana. OnpegeneHve cun
[AaBNEHNS MOKOSILLENCA cpefbl Ha MNOCKME U KPUBOMMHENHbIE CTEHKWN. OTHOCUTENbHBIV MOKOM
(paBHOBECKE) >KNAKOCTW. OCHOBbLI TEOPUW NJIaBaHWA Ten. 3aKoH ApxumMesa.

Pasfen 5. XapaKTepucTuku ABUXEHUSA XUAKOCTern. Mogenn naeanmsnpoBaHHbIX Y
peasibHbIX XNLKOCTeN. Mofobue rmapoMexaHNYeCcKMX NPoLLEeccoB.

Tema 7. Bugbl [ABMXKEHUA XWUAKOCTEA M WX Knaccudmkaums. Mogenb uaeasbHOM
(HeBSA3KOI) XKMAKOCTU. Y paBHEHUS Jiinepa.

Tema 8. MeToabl MogenupoBaHusi. OCHOBHblE MOHATUS Teopuu nogobus. Yucna wu
KpuTepumn nogobus. O606LLEHHOe (KpUTepraibHOe) YpaBHEHME TMAPOANHAMUKN.

Pa3gen 6. YpaBHeHUs 3Heprun. OgqHOMEPHbIe MOTOKM XXMAKOCTEN N ra3os.

Tema 9. YpaBHeHve BepHynnu. [mapaBnvyeckne CONPOTUMBIEHUSA, WX (n3nyeckas
nprpoaa. AHePreTUUYeCKnin CMbIC YpaBHEHWSA BepHynn ais NoToKa KOHeYHbIX pasMepoB.

Tema 10. YpaBHeHue HaBbe — CTokca. [MoTepu sHeprum npu ABMXKEHUU >KUAKOCTW.
dopmyna fapcu — Belicbaxa. IMpadmyeckas nHtepnpetayms V. Hukypagse BAMSAHUA CKOPOCTH
[BVDKEHWS NMOTOKA Ha BEIMUYNHY KO3PMULMEHTA TMAPaBINYECKOrO TPeHNS

Tema 11. MNMoTepy 3HEPIrUN Ha NPEOAONEHNE MECTHBIX MMAPAaBINYECKMUX CONPOTUBMIEHWUNA.
Buabl MECTHbIX CONPOTUB/EHWIA.

Tema 12. MoLLHOCTb, 3aTpaynBaemas Ha nepemeLLeHmne XNaKocTu. PacyeTbl 04HOMEPHbIX
CTauMOHaPHbIX HAarMoOPHbIX 1 6e3HaNOPHbIX MOTOKOB.

Pasgen 7. Tpy6onpoBoAbl U MHEBMATUUYECKUE UCMONTHUTESbHbIE YCTPOWCTBA.

Tema 13. IMpocTble 1 CNOXHbIE TPYO6ONPOBOAbI. MMApaBNNYeCKniA yaap B Tpybax, hopmyna
YKyKoBcKoro. MNpuHUMnbI pacyeTa TYNUKOBbLIX U KOMbLEBLIX TPY60NPOBOAHBIX CETEN.



Tema 14. Tunbl, KOHCTPYKLUN BEHTUIATOPOB N HACOCOB N UX OCHOBHbIE XapaKTEPUCTUKMN.
Moabop TMNOBbIX NOGYAUTENEN pacxoda AN rMAPaBINYECKUX CETE.
Tema 15. [HeBMONPMBOALI TPAHCMOPTHO-TEXHOIOTMYECKUX MaLLVH.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.B.0/1.4 «B3anm03amMeHAEMOCTb U TEXHUYECKNE U3MEPEHUSA»

O6bem gucuunavHbl coctasnsieT _10  3a4eTHbIX eAMHWL, BKIOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TUYETHOCTYU — 3K3aMeH, 3aLMTa KypcoBol paboThbl.
CopepxaHuve gucLnnaInHbI

Pasgen 1. OCHOBHble HOPMbl B3aMMO3aMeHsieMOCTU. MeTodbl 0b6ecrneyeHus
B3aMMO0O3aMeHSAeMOCTH feTasei.

Tema 1. BsegeHve. OCHOBHble TMOHATUA B3anMMO3aMeHAEMOCTW. 3HauyeHue
B3alM0O3aMeHSAEMOCTH

CyLHOCTb B3aMM03aMEHAEMOCTM U ee 3HayeHne B MaLLUMHOCTPOeHUU. Buabl n cTteneHb
B3aMM03aMeHAEMOCTU. DYHKLIMOHa/IbHaA B3aM0O3aMeHAEMOCTb.

Tema 2. OCHOBHbIE NOHATUNA 0 pa3mepax U COefMHEHMNAX B MaLLUMHOCTPOEHUN

Knaccudukaums pasmepos. Pafbl MpesnoyTuTesibHbIX yncen. MNpegenbHble OTKI0OHEHUS.
Jonyck pasmepa. [NoHATNe 0 NocaKax U HaTArax.

Tema 3. EgvHble NPUHUMNbLI NOCTPOEHUSA CUCTEM [OMYCKOB U MOCaA0K TUMOBBLIX
COeIMHEHW feTaseld MalnH U NPU6opoB

MMoHATUE cuCTeMbl JOMYCKOB M mnocafok. O6Lmne CBefeHUs O cucTeMax [OMYCKOB U
nocagok. MpuHUMMNbI NOCTPOEHUA CUCTEM JOMYCKOB M NOCaA0K TUMOBBLIX COELUHEHWIA.

Tema 4. Cuctembl gonyckos 1 nocagok OCT, NCO n ECAIN C3B. X B3anMocBA3b
N 3HaYeHne

Cuctema gonyckoB 1 nocagok OCT UMAMHAPUYECKMX COeAMHEHMR. CucTema [0MyCKoB
n nocagok NCO, ee HasHayeHMe. KBaIMTETbl, OCHOBHbIE OTK/IOHEHWSA, NO/SA LONYCKOB.

Tema 5. HopmupoBaHue, MeToAbl W CpPeAcTBa KOHTPO/IA  LLUepPOXOBaTOCTH,
BOSTHUCTOCTW, OTK/IOHEHWIA (hOPMbI 1 PACcNOSIOXKEHNSI MOBEPXHOCTEN AeTasel

HopmupoBaHuve L1epoxoBaToOCTW, BOMHUCTOCTU, OTK/IOHEHWA (POPMbI U PACMOIOXKEHNS.
MeTofbl 1 CpeacTBa N3MePEHUS OTKIOHEHWI POPMbI, PACrONOXEHUSA U LLIEPOXOBATOCTY.

Pasgen 2. TexHU4ecKue cpefcTBa 06ecreyeHnst B3aMMO3aMeHAeMOCTU AeTasel

Tema 6. MeToabl U CpeAcTBa KOHTPONS feTasnie Nagkux LUINHLPUYECKUX
coefuHeHW. MnagKne npegenbHble Kannopbl. Jonycku

YHuBepca/ibHble CpefcTBa M3mMepeHus. KOHCTPYKLMA, NpUHUMN OEACTBMS M npaBuia
nonb3oBaHna. Cneunann3npoBaHHble CPEACTBA U METObI KOHTPONA pa3MepoB.

Tema 7. B3anmmosameHAeMOCTb, METOAbl W CPeAcTBa KOHTPOAA KOHUYECKUX
coefuHeHU. [lonycKn yrioB

"eomeTpuryecKme napameTpbl KOHUYECKNX COeAMHEHMI. [JONYCKM Ha pasMepbl KOHYCOB U
KOHNYECKMX CoefuHeHN. KOHTPO/b feTaneil KOHNYECKUX COeANHEHUIA.

Tema 8. Bsanmo3amMeHAeMOCTb, MeTOAbl W CpeAcTBa KOHTPONSA pe3bO0BbIX
COeAVIHEHNA

OC06EeHHOCTM B3aMMO3aMEHSEMOCTMN pe3b00BbIX AeTanen. Cuctema JonyckoB v NOCafokK
METPUYECKUX pe3bb. MeToabl KOHTPO/IS FEOMETPUYECKUX NMapaMeTPoB pe3bobl.

Tema 9. Cncrema gonycKoB 1 NocafoK AN NOALLMMHNKOB KayeHus

Tewma 10. B3aMo3amMeHAeMOCTb, MeTOAbI U CPeLACTBa KOHTPOA 3y64uaTbIX rnepejay,
LUMOHOYHbIX U LL/IULEBBIX COEAUHEHWIA

Tema 11. Pa3smepHble uenu. PacyeT AOMNYCKOB pasMepoB, BXOAALLUNX B pasMepHble
Lenu.

Knaccumkaums pasmMepHbIX Leneil. MeTofbl peLLeHns pa3mMepHbIX Lenei.



AHHOTauuA K paboyeii nporpamme AUCLUNNHBI
61.B.0O[1.5 «®un3rKa MeTa/1/10B U Cr1aBoB»

O6beM AWCUMNANHBI COCTaBNSET _ 5  3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHue gucLnnInHbI

Tema 1. BBegeHue, CTpyKTypa 1 3Heprvs aTomosB.

CB06OAHbIE aTOMbl, 3/1EKTPOHHAsA CTPYKTypa aTOMOB, MOHbI, BO30OYXAEHWUSA 3/IEKTPOHOB,
rasbl.

Tema 2. ATOMHbIe CBA3WN U KOOPAMHALMOHHbIE Yncnia

MexxaTtoMHble NPUTAXeHUA. VIOHHble, KOBasIeHTHble (FOMEOMNO/APHbIE), MeTas/IMyecKme
cBA3n. [pOMeXyToYHble NepBUYHbIE U BTOPUYHbIE (BaHAEpBa/IbCOBCKME)  CBSA3N.
MHOroaToMHble A4eiikn 1 Knactepbl. KOHAeHCUPOBaHHbIe (asbl. [TOBEPXHOCTHAS SHEPrus.

Tema 3. Kpuctaninyeckoe CTpoeH1e MeTas/10B

Kpuctannnyeckvne teepAble Tena. ONeMeHTapHble, MOHHbIE, MOJIEKYNAPHbIE KPUCTabI.
Monumopgusm. MeomeTpus KpucTanioB. Kpuctannmyeckme cUCTeMbl (CMHIOHWUM). PeLueTku
BpaBe, HanpaBneHWs W MAOCKOCTM  peweTkn. [Audpakums, AUPPaKuNOHHbIE KapTUHBI,
aHM30TPOMMS 1 CBOMCTBA.

Tema 4. HapyLueHna cTpoeHus (CTPYKTYpbI)

HapyLleHns CTPYKTypbl OT TEMNJOBOrO [BMXEHWA aTtoMOB, TEMNJ0BOE pPaCLUMPEHME;
HapyLLeHNUs KPUCTa//IMYECKOro CTPOEHUSs, AeeKTbl TOYeYHble W JIMHEWHble (Aucnokauum),
[BYMepHble (rpaHuLbl, 0CO6ble rpaHuLbl), aMOpgHbIe TBEPAbIE Tena; TemnepaTypa CTeK/I0BaHUA
((PMKTMBHASA).

Tema 5. MoneKynsipHble ¢asbl

MonekynsipHble KpucTa/ibl, NMHENHAA MOAUMeEpPU3aLMsa, MOMEKYNISPHas Macca, AAnHa
MOJIEKYN; KpUCTaIN3aLmMa 1 MOAM(IULIMPOBAHE MOIMMEPOB, CLUMBAHWE, CeTYaTble CTPYKTYPbI.

YnbTpagucrepcHole martepuanbl, HynbMepHble ((hynnepeHbl), fIMHelHble (HAHOTPYOKM),
ABYMepHble (rpaeHbl), 0CO6EHHOCTN CTPOEHUSA U CBOMCTBA.

Tema 6. TBepable pacTBopbI

PacTBopbl, TBepAble pacTBOPbl BHEAPEHWA U 3aMeLleHWs; nepexodbl MOopsAAoK —
becnopsgok  (ynopsifoYeHHble  pacTBopbl), (HOPMUPOBaHME 0OBEMHBIX HAHOCTPYKTYP;
AedeKTHble HAHOCTPYKTYpbI (LUNUHENN); TepMOAUHaMMKa pacTBOPOB (CBOGO4HAA 3Heprus).

Tema 7. ATOMHbIe nNpoLieccbl B TBEPAbIX Teslax

Camoguddpysna n anddysmns, KoahhULMeHTbl N KOHLEHTPALNOHHbIE KpuBble AnQdy3nm
(HeorpaHWYeHHbIN U OrPaHNUYEHHbIA UCTOYHWUKK), AUGdY3MS B COEAUHEHUSX WU NOAUMEPAX;
poCT 3epHa.

Tema 8. INMposABAeHNS YNPYTrnx 1 BA3KOYNPYrmux CBONCTB TBEPAbIX TeS

Ynpyras geopmaums v yrnpyrve BoMHbl, PakTopbl, BAUAIOLME HA MOAY/b YNPYrocTu;
Heynpyroctb, TEPMOYMPYrocTb, Heynpyrue notepu. Bsaskoynpyras pgeopmauus, Mogenu
Aehopmaumm MaTepuanoB, BA3KOYMNPYroe rnoBefeHue MOMVMEPOB, penakcaums HanpsKeHWi;
TEPMOM/IaCTUYHbIE 1 TEPMOPEeaKTUBHbIE CMOJbI.

Tema 9. NnacTnyeckas fechopMaumsi TBEPAbIX Ten

OctartoyHasn fedopmaums B Kpuctaniax, NiacTUHecKoe CKOMbXEHWE B YUNCTbIX MeTaiax u
CoeUHEeHNAX; AethopMaLms 4BOMHMKOBaHVEM; AehOpMaLMOHHOe YIPOYHEHWEe 1 (DOPMMPOBaHMe
HaHOCTPYKTYPHOrO  COCTOAHUA.  OTXMr, BO3BpaT W pekpucTain3auus;  ynpoyHeHue
NernpoBaHmneM; naacTUyeckas Aeopmarms NoMKPUCTIIMYECKUX MaTEPUaIOB.

Tema 10. DneKTpnyecKre NpoLeccbl B MeTasiiax U ananeKTpukKax



[nanekTpryeckme CBOMCTBA MaTepuasioB: Noaspu3aLns, MHAYLMPOBaHHbIE U MOCTOSHHbIE
annonu, repemMeHHble nons; OnTnYecKme CBOIACTBA, Mbe303/1IEKTPUYECTBO,
CEerHeTO3/IeTPMYECTBO.  ONEKTPOHHbIE CBOMCTBA TBEPAbIX Ten:  AUQPQY3MOHHas MoAenb
3N1eKTPOHHON MPOBOAMMOCTM, 30HHAsA MOAE/b CTPOEHUS; 3NeKTpuyeckas MPOBOAUMOCTb U
y[e/lbHOe 3/1EKTPOCOMNPOTUB/IEHNE; TEMN/0BbLIE CBOMCTBA METa/I/I0B; CBEPXMPOBOANMOCTb.

Tema 11. MonynpoBOAHNKOBbIE CBOMCTBA TBEPAbIX TeN

30HHas CTPYKTypa, COBCTBEHHAs M NPMMeCHas MPOBOAMMOCTU MOJYNPOBOAHMKOB, BPeMst
XM3HU U36bITOYHBIX HOCcUTeNeR; athdekT Xonna. MonynpoBoAHMKOBbIE MaTepuasbl (KPEMHWIA,
repMaHuin, apceHug ranma) uM UX NPUMEHEHUA B MOMYNPOBOAHUKOBLIX Mpubopax w
YCTpOMNCTBaX (TPaH3UCTOPbI — METa-ANANEKTPUK-NONYNPOBOAHNK).

Tema 12. TBepable Tesia B TEM/I0BbIX M MArHUTHbIX MOMAX

HamarHuumBaHne M MarHWTHble CBOWMCTBA TBepAbIX Tes, (heppOMarHWTHble CBOWCTBA,;
MeTaIIMYecKme(abH1KO, caMapuin-KobanbToBble 7 ap.) 7 Kepammnyeckue
MarHuTbl(MarHMToTBepaAble (eppuTbl), HAHOCTPYKTYpHble (HEO4UM-Xene3o-6op); Tensosble
AmanasoHbl paboTbl MOCTOAHHLIX MarHUTOB.

Tema 13. Pa3oBble paBHOBECUSA

O[HOKOMMOHEHTHbIE CUCTEMbI, AuarpaMma C TPOWMHOM TOYKOW; [ABYXKOMMOHEHTHbIE
cuctembl  (HOHBapuMaHTHble — peakuuu);  pasgeneHve  (a3(obpasoBaHMe  BblAeNeHWin);
MHOIOKOMIMOHEHTHbIE CUCTEMbI.

Tema 14. ®a3oBble NpeBpaLLeHna B MaTepuaiax

da3oBble npeBpalleHnst 6e3 N3MeHeHMsi cocTaBa; 06pa3oBaHMe 3apojblLLeit HOBOM (hasbl;
npeBpaLLeHns ¢ Auddy3neinl KOMNOHEHTOB; N30TEPMIUYECKOE BbifeNleHne HOBOW (hasbl (pacnag,
ayCTeHWTa); MHOTOKOMMOHEHTHbIE CUCTEMbI (HA OCHOBE a/llOMUHNA U 4p.).

Tema 15. CTpyKTypa MHOroasHbIX MaTepunasios

"eoMeTpus CTPYKTYP, reOMeTPMYECKOe PaBHOBECWE; CBOMCTBA, 3aBUCALLME OT KOMMYeCcTBa
MPUCYTCTBYHOLLMX (Pa3; CBOWCTBA, 3aBUCALLME OT CTPYKTYpbI.

Tema 16. Npoveccbl yNpoYHEHUS maTepmnanos

INernposaHne ¢ 06pa3oBaHMEM C/IOXHbIX MO COCTaBY TBEPAbIX PaCTBOPOB; MeXaHUYECKOe
aedopmmpoBaHme (paBHOKaHa/lbHOE MPEcCcoBaHWe ¢ 06pa3oBaHMEM 06BLEMHBLIX HAHOCTPYKTYP);
co3faHune AWCNEPCHbIX BblAeneHWi (4MCMepcroHHOe TBEPAEHWE); MpeBpalleHns B TBEPLOM
COCTOSIHMM:  00pa3oBaHMe MapTeHCWUTa, (POPMUMPOBaHME HAHOCTPYKTYP U3 aMOp(HOro
COCTOAHMS.

Tema 17. MexaHn4ecKoe paspyLueHume

XpynkKoe M MNnacTUYecKoe paspyLleHuUs TBEpAbIX Tef, MNepexod OT NacTUYecKoro
paspyLleHns K Xpynkomy (nopor XnafHOMOMKOCTH); YCTa/IOCTHbIe pPaspyLLEHUs; Non3yyecTb U
ANVTeNbHAsA NPOYHOCTb.

Tema 18. CTabnbHOCTb MaTepnasioB U CUCTEM MaTepuasioB

BnnsHue paboumx ycnoBuini Ha CTPYKTYPY W CBOMCTBA: TEPMUYECKOE M paguaLlyOHHOe
MOBPEXAEHNs, OKUCMeHWe W KOppo3ud, 3awmta OT  Kopposun. CUCTembl MaTepuasios:
KOMMO3WLUMOHHBbIE MaTepuasbl (HanpsXeHns v cBasn). CoXHble MaTepuasibl, NMepcrnekTuBbl
pasBUTUA MaTepunaoB.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.B.O/1.6 «TexHo/normm cBapoyHoro Npon3BoACcTBa»

O6beM AWCUMNINHBI COCTaBNfeT _ 6  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma 0TYETHOCTU — 3K3aMeH.
CofepxxaHue gUCUNNANHBI

Tema 1. Knaccumkaums LUMPOKO NPUMEHSAEMbIX COBPEMEHHbIX BUA0B CBapKN.

KpaTtkasa xapakTepuCTUKa N3y4yaeMblX TEXHOMOMMYECKUX NMPOLLECCOB MOYyYEHWNS CBAPHbIX
coefiMHeHWn. Knaccumkaumsa B1L0B CBapKM N0 TEXHOMOMMYECKUM NPU3HaKaM BO3AENCTBUSA Ha
cBapuBaemble un3aenua. PasHOBMAHOCTM CBapKM B KaXAOM W3 3TUX BWUOOB, WX KpaTKas
XapaKTepucTuKa.

Tema 2. SneKTpoayrosas pyyHasa cBapKa MoKpbITbIM 3/1eKTPOLOM.

Tunbl CBapHbIX COEAUHEHWNIA, UX KnacCU(MKaums Mo PacrosioKeHU0 B MPOCTPaHCTBe,
MPOTSXXEHHOCTU ¥ B3aMMHOMY PacrofIOKEHUIO CBapunBaeMbIX u3genunidi. CTpyKTypa CBapHOro
Ba, MeToAbl MpenoTBpalleHns 06pa3oBaHMsi OKOJ/OLIOBHOW KPYMHO3ePHUCTOCTU. BonbT -
amnepHas XapakTepucTrKa CBapoOYHOMN Ayrn 1 CBAPOYHOIO UCTOYHMKA TOKA. TWMbl 31eKTPOLOB,
obmasku, NpuUHUMNGLI Bblibopa AvameTpa 3M1eKTpoda, CW/bl TOKa, CKOPOCTM CBapKu. OCHOBbI
pacyéta HOpM pPacxofoB MaTeEPUasioB A/1A CBAPKN MOKPLITLIM 3/IEKTPOLOM, TEXHO/IOTMYECKOr0 U
LUTYYHOr0 BpeMeHU. [JOCTOMHCTBA N HELOCTaTKN MeToa

Tema 3. ABTOMatuyeckass 1 rnoslyaBToMaTnyeckas cBapka B cCpefe Yr/1eKucioro
rasa v gpyrux 3allMTHbIX rasax.

O6opyposaHvne pana TMALC B cpede Yrnekucnoro rasa, HasHauyeHWe arperaTtoB
060pynoBaHns. BansHme cuibl TOKa U HaNpsHKeHUA Ha napaMeTpbl CBapKM M Ka4eCTBO CBAPHOIO
WwBa. BnnaHwe BblineTa NPOBOMIOKM M pacxofa rasa Ha TeXHO/IorMyeckue napamMeTpbl CBapKW.
Buabl cBapouYHbIX aBTOMATOB - POGOTOB, MCMOJ/b30BaHWE ra30BbIX /1a3epOB A/1 Y/y4LIeHUs
KayecTBa CBapKW NermpoBaHHbIX W crieumanbHbIX cTaneil. Bblbop napameTpoB Anis pacyeTa
pexxuma MALC, 0CHOBbI pacyéta HOPM PacXofoB MaTepuasioB A/1A CBApPKW, TEXHOMOrMYecKoro
N LUTYYHOTr0 BpEMEHW. [JOCTOMHCTBA N HEJOCTATKM METOAA

Tema 4. ABTOMaTM4YeCcKasa cBapKa nof csioem roca.

O6opyposaHve ansa AAC nog cnoem (toca. XapakTepucTuka BUAOB itoca U nX
HasHayeHue. Twnbl aBTOMATOB: aBTOMaTbl C CaMOPEry/IMpoOBaHWEM [AWHbI AYyTU U C
aBTOMaTMYECKMM PerynvpoBaHVeM AJIMHblI Oyru. [eomeTpuyecknme mnapameTpbl CBapHOro
COeAMHEHMNS, KO3MMULMEHT (hopMbl NPONIaBIeHUS, KOIPPULMEHT (DOPMbl HaniaBku. PacuyeT
PEXXUMOB CBapKW: CKOPOCTU MOLayn 3M1EeKTPOLHON MPOBOMIOKM, CKOPOCTW CBapkKuW, pacxopa
(bntoca, CUIbl CBAPOYHOrO TOKA. [IOCTOMHCTBA M HefOCTaTKM MeTofa, OCHOBbI pacyéra HOpM
pacxof0B MaTepnanoB, TEXHOIOTMYECKOTO U LUTYYHOT O BPEMEHWN.

Tema 5. CBapKa B cpefie aproHa.

VICTOYHMKN NUTaHUSA CBapkKu B cpefe aproHa. Bupabl cBapku B Cpefe aproHa:
HenaBAWMMCSA 3/IEKTPOLOM, NMNaBALLMMCA 31eKTPOAOM; pyyYHas 1 NonyaBTOMaTUYecKasa CBapKa,;
MONAPHOCTbL MOAK/IHOYEHWNS, WUCMONb30BaHNE WOHM3AUMW aproHa [Ana ynydlleHus KadecTsa
CBapKN M 3KOHOMMUW 3HEPTUK, CBapKa YepHblX, LBETHLIX MeTasi/IoB U NIerMpoBaHHbIX CTasen,
0COOEHHOCTU CBapku 3TUX MartepuanoB. OCHOBbI pacyéTa HOPM pacxofoB MaTepuasios,
TEXHONOIMYECKOro 1 LUTY4YHOro BpemeHW. [IOCTOMHCTBA U HEAOCTATKM METO/A, PacUeT PeXKMMOB
CBapKK; 0611acTb NMPUMEHEHMS.

Tema 6. Na30BadA cBapka, nja3meHHas cBapkKa.

TexHONorms rasoBoii cBapku. VICTOUHUKM roproyero rasa — 6as10Hbl 1 ra3oreHeparopsbl
auetuneHa. ObopynoBaHMe ra3oBoi CBapKM, METOAMKA 3aKUTaHWUs NaameHn 1 perynmpoBaHus



COOTHOLUEHMA rasoB. Buabl nnameHun, KMcnopogHasa peska. ®usmka nnasmbl. Bugsl nnasmeHHow
CBapkM (CBapka C BbIAENEHHON MMa3Mol, CBapka MIa3mMOi COBMELLEHHOW C  Ayrow).
MpenmyLLecTBa U HeAOCTATKKN, 06/1aCTb MPUMEHEHNS.

Tema 7. JlazepHasi cBapKa, 3/1eKTPOHHO/yYeBasi CBapKa.

MpyHUMN paboTbl Nasepa, CXembl /la3epHbIX YCTAHOBOK NS /la3epHO cBapkKu. Tunbl
Nasepo., CBapKa /la3epoM B HEMPEPbLIBHOM W UMMY/IbCHOM PEXUMAX, MATKME U XKECTKNE PEXXUMbI
cBapku. MNpuHUMN paboTbl YCTAHOBOK A9 3/1EKTPOHHO/TYHEBOIN CBAPKM, UCTOUYHUK 3/1EKTPOHOB,
3NeKTPOHHO—(POKYCHpYtoLas CUCTeMa, YCKOPSHLLee 3neKTpuyeckoe mnone. [OoCTOMHCTBA W
HeAoCTaTKMU MeToAa, CMocobbl 3almThbl NepcoHana OT XapakKTepUCTUYECKOro PEeHTreHOBCKOro
n3nydeHns. O6nacTb NPUMEHEHNS Ta3epHON 1 3NEKTPOHHOYYEBOIA CBapKM.

Tema 8. ToyeuHas cBapka M ee pa3HOBUAHOCTWU, KOHTAKTHO — CTbIKOBas CBapKa,
Anddy3noHHasa ceapka.

TepmomexaHMyeckas cBapka - To4eyHas M eé pasHOBMAHOCTM — POSIMKOBas, LLOBHaS,
KOHZeHcaTopHas. PacnpefeneHune Tenia Npu NPOXOXAeHNW TOKa Yepe3 CBapuBaeMble U3AeNns,
MOArOTOBKA CBapvBaeMbIX W3Le/IMIA, maTepuan U KOHCTPYKUMA 3/1eKTPOA0B. PasHOBUAHOCTM
KOHTaKTHOW CBapKu: COMPOTWMB/IEHMEM W OMNMaBfieHWeM, MeTOAMKa MpPOBefEHUs CBapKw,
NMPUMEHNUMOCTb 3TUX METOLOB B pasHbIX ciay4vasx. ®Pusmka npouecca AMPEY3MOHHON CBapKMK,
o6opygosaHue. OCO6EHHOCTY CBAPKU pasHbIX MeTaoB. O61acTb NpUMeHeHUs AUGQY3NMOHHOM
CBapKMU.

Tema 9. XonogHasa ceapKa. CBapka TpeHneM. CBapKa B3pbIiBOM. OLeHKa KayecTBa
CBapHbIX COeAUHEHWUI

Pu3mnKa npoLecca X0N04HOW CBapKMW, MPUHLMN CBapKWM CTEPXXHel M NNCTOB BHaxX/ecCT,
obopynoBaHue A/19 XONOAHOW CBapKMK, NPUMEHMMOCTb MeTofa. OCOBEHHOCTM CBapKW TPEHUEM,
obopygoBaHue, MeToAuKa nposefdeHVe cBapku. O651acTb NPUMEHEHWUS CBapKy B3pbIBOM,
MeTOAMKa NpoBeAeHNs, 0COOEHHOCTI MOArOTOBKMN M NPOBEAEHUS CBAPKM B3PbIBOM.

Buabl [edeKToB CBapHbIX COeAMHeHWUA. MeToAbl KOHTPONS KayecTBa CBapHbIX
COEIMHEHWIN B 3aBUCUMOCTM OT CTEMEHU WX BaXHOCTU - BU3YaslbHbIA, YNbTPa3BYKOBOWM,
YXVUAKOCTHBIA, PEHTFEHOBCKUIA MeToAbl KOHTPONA. OCOBEHHOCTM KaXKAOI0 M3 HWUX, METOAUKA
npoBeaeHns, 061acTb NPUMEHEHUS.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.B.O/1.7 «TeXHO/0rMm NTbs U 06paboTKK JaB/ieHUEM

O6beM AMCUMNMHLI COCTaBNSeT _4  3a4eTHbIX eAVHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalumn.

dopma OTYETHOCTU — 3a4€T C OLLEHKOMW.
CofepxaHue gUCLNNNNHBI

Tema 1. JluTeitHoe npov3BOACTBO. BBefeHMe. TeopeTUUecKne N TEXHOMOrnyeckme
OCHOBbI MPOW3BOACTBA MaTepuasioB. Marepuanbl, MPUMEHAEMblE B MALIMHOCTPOEHUU W
npnbopocTpoeHnn. OCHOBbI METa/INyPruyeckoro npounssoacTea. povn3BOACTBO 3ar0TOBOK
cnocobom nuTbs/ TpoLeccbl KpUCTaIM3aLMK, CTPYKTypa CAWMTKA, NNKBaLMS, WCnpas/eHue
[edeKToB NNTbA.

Tema 2 /lnTbe B pa3oBble OPMbI: @) IMTbe B NECHaHO-TIMHUCTbIE (DOPMbI; MOAE/bHbIN
KOMMJIEKT; CBOWCTBA M Ha3HayeHMe (DOPMOBOYHBLIX M CTEPXHEBbIX CMECEN; YCTPOMCTBO W
Ha3HayeHWe SIMTHUKOBOM CUCTEMbI; ©0) /INTbe MO BbIMNJABASEMbIM MOLENAM; B) /IATbE B
060/104KO0BbIE (hOPMbI. JJOCTOMHCTBA U HEAOCTATKN METOLOB, NPUMEHUMOCTb, TEXHONOTMYECKME
OrpaHuyeHms.

Tema 3. J/IuTbe B MOCTOSAHHbIE (DOPMbI: &) IMTbe B MEeTa/IINYecKne hopMbl (KOKUSIb),
TEXHO/IOMMS M3rOTOBNEHNSA KOKW/EW, NOArOTOBKA KOKW/IeW Mog, 3a/IMBKY, 3a/1BKa, OCTbIBaHUE U
pa3MblKkaHne KOKueit; 6) nuTbe Nog 4asneHreM, hopMbl U INTERHbIE MALUMHBI 41 «XO/I0HOW»
N «ropsyeri» 3a11BKN, KOHCTPYKLMKN, OCOBEHHOCTM YCTPOMCTBA U MPUMEHSIEMbIE MaTepuasbl; B)
LEHTPOGEXHOE /NNTbE, KOHCTPYKUMSA YCTaHOBKW, 3a/IMBHOrO YCTPOMCTBA, BO3MOXHOCTb
MONyYeHUs OUMETAIMYECKUX  KOHCTPYKUWMIA. [lOCTOMHCTBA W HeAOCTaTKM  MeTOAOB,
NMPUMEHNMOCTb, TEXHOOTMYECKNE OFPaHUYEHMS.

Tema 4. J/InTbe HaMOpaXXMBaHWEM, YCTPOWCTBO YCTaHOBKM, MaTepuasbl U TEXHONOTMK
M3roTOB/EHWSI  3aTpaBKU W MAWTbI-NONMaBka. JIUTbE HEMeTa/IMYeCKUX  MaTepuanos,
npeccoBaHWe C pasorpeBOM TEPMOM/acTOB, JIMTbE PeaKTonnacToB. TEexXHO/ornyeckue
0COGEHHOCTU IMTENHOIO NPON3BOACTBA HEMETA/IINYECKNX MaTepunanoB

Tema 5. TexHONOrMYeckne OCHOBbI KOHCTPYMPOBAaHUA NUTbIX [feTanieid, HasHaveHwe
MPUMYCKOB Ha ycafKy M MexaHU4YecKyto 06paboTKy B 3aBMCMMOCTM OT MaTepuana OT/IMBKU U
MeToZa MNOMy4YeHUst 3aroTOBOK. HasHayeHWe nWTelHbIX YK/IOHOB W TranTefieid, Ma0CKOCTU
pasbéma (OPMbl, CTEPXKHEN N 3/1EMEHTOB NIMTHUKOBOIN CUCTEMBI.

Tema 6. ObpaboTKka MaTepuaios AasneHneM. pov3BOACTBO 3ar0TOBOK MIaCTUYECKUM
aedopmmpoBaHmeM. TeOpeTUYECKME OCHOBbI 06pabOTKM MeTanoB AaBneHueM. BnusiHue
HEKOTOPbIX (PAKTOPOB HAa MIaCTUYHOCTb MeTanoB. BrvsaHve o06paboTKM [faBneHVem W
CTPYKTYPY ¥ CBOMCTBa MeTasina. Harpes MeTania 1 HarpesaTe/ibHble YCTPOMCTBA.

Tema 6. CylHOCTL npouecca NpoKaTku. [poAyKuMa NpPOKaTHbIX CTaHoB. Buabl
MPOKATHbIX CTaHOB, CTaHbl FOPAYEi 1N XONOAHOWN NMPOKATKKU, MaTepuas BasiKOB, YCOBMS 3axBaTa
Ba/IKaMW CTaHa MPOKaTbIBaeMbIX 3ar0TOBOK TeXHO/OrMs BOSIOYEHUS, YCTPONCTBO BOMIOUN/IbHBIX
CTaHOB, MaTepuasl U KOHCTPYKUMU (hunibep, TEXHONOrMUA NONYYeHUs OTBEPCTUIA B (hunnbepax,
LenHble 1 6apabaHHble YCTPOKCTBA MPOTSAXKKMN.

Tema 7. CyLLHOCTb MpoLiecca NpeccoBaHns, METOAbI NPeccoBaHWs, NPSMoe 1 06paTHoe
rnpeccoBaHue, NPUMEHUMOCTb, LOCTOMHCTBA U HELOCTATKM MeTOZa, MaTepuas MpPeccoBbIX GOopM,
(hnnibep 1 NOPLUHEN.

Tema 8. CBob6ofHa#d KOBKa, WHCTPYMEHT CBOOGOLHON KOBKM — YAepXXMBaKOLNN,
AePOPMUPYIOLNIA,  KOHTPONIbHO - M3MEPUTENbHbIA.  Onepauun  CBOOGOAHON  KOBKW,
HarpeBaTe/ibHble ycTpolicTBa. O6beMHas ropsyas M XOnofHas LUTaMrnoBKa. YCTPOMCTBO
LUTaMMNOB, HarpesaTe/ibHble YCTPOMCTBA A9 ropsyeit LTaMMNOBKU.



Tema 9.. JIucToBas WTaMnoBka. TeXHONOrMSA IMCTOBOM LWTaMnoBku. ObopynoBaHWe 4ns
NINCTOBOW LUTAMMOBKM, YCNOBUSA LUTAMMyeMOCTN MaTepuasioB, UCMbITaHWe MaTepUanoB METOLAOM
JpurKceHa 1 no 3arnby nucta.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
51.B.0/1.8 «Teopns 1 TEXHONOIUS TEPMUYECKON Y XUMUKO-TEPMNYECKON 06paboTKN»

O6beM AWCUMNANHBI COCTaBNSET _ 7 3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalum.

dopma 0TUYETHOCTYU — 3K3aMeH, 3aLMTa KypcoBol paboThbl.
CopepxaHuve gucLnnaInHbI

Tema 1. Knaccuukaumsi BUAOB TEPMUYECKO 06paboTKM.

KoMOUHMPOBaHHbIE BUAbl TEPMUYECKOA 00pPabOTKM: TepMOMEXaHMYecKasi, XMMUKO-
TepMuMyeckKas 1 TEPMOLMKINYECKAS.

Tema 2. CyLHOCTb, pa3HOBMAHOCTU U NMapamMeTpbl OTXXUra rnepBoro poja.

OMOreHn3aumoHHbIA  OTKUI.  CTPYKTYPHbIE W3MEHEHWS W U3MEHEHWS CBOWCTB
CMNNaBOB MPWU FOMOreHU3aUMOHHOM OTXUre. PeXrMbl FOMOreHU3aLMOHHOr0 OTXKuUra ctanen u
LBETHbIX CM/1aBoB. [OPeKpUCTaIN3ALMOHHBIN N PEKPUCTANIINZALMOHHBIA OTXUMN. OTXMNT,
YMEHbLLAIOLMNIA HANPsHKEHUSA. TPUUNHBI BOSHUKHOBEHMSA OCTATOYHbIX HANPSHXKEHWUIA B OT/IMBKAX,
MOKOBKax, MpoKaTre, CBapHbIX KOHCTPYKUMAX. HanpsbkeHust OT 06paboTKM pe3aHuveM K
lWAMGoBaHNA. BnnsHME OCTaTOYHbIX HaMPSHXKEHWA Ha CBOWCTBa METa//IoB M MOBeAeHue
MET/IIMYECKUX M3Aenuid Npu ux 06paboTke M 3kchayataumn. MexaHusMbl YMeHbLUEHUS
OCTaTOYHbIX HanpsHKeHWn B MeTannax npu OTKWre. PeXuMbl ODXUra ANs YMEHbLUEHUS
OCTaTOYHbIX HaMpPsHXKEHWA.

Tema 3. CyLHOCTb U NapamMeTpbl OTXXUra BTOPOro poja.

OO6Lume 3aKOHOMEPHOCTY (ha30BbIX NPeBpaLLeHniA B TBEPAOM COCTOSHUN.

CTpoeHne MexdasHbIX FpaHWL, U WUX Ponb B PasBUTMU (Pa30BbIX MPEBPALLEHWIA.
COMOreHHOe W TreTeporeHHoe 3apoxieHve (a3. YCnosus 06pa3oBaHUs MPOMEXYTOUHbIX
MeTacTabunbHbIX (Pa3. KnHeTmka a3oBbIX NPeBpaLleHnin B TBEPAOM COCTOSIHUM. KMHeTnueckue
KpvBble. [lnarpammbl N30TEPMMUYECKOr0 NpeBpaLleHns a3 npy nepeoxnaxaeHnumn 1 neperpese n
Cnocobbl MX NocTpoeHusi. OTXWTr cTaneil. MexaHM3M U KUHETUKa MpeBpalleHns geppuTo-
LLEMEHTUTHbIX CMeceid B aycTeHUT. [uarpaMma M30TEepPMUYECKOro o6pa3oBaHusi ayCTeHWUTa.
BivsHue nervpyrowmx 3neMeHTOB Ha Mpouecc 06pa3oBaHUs aycTeHWUTa npu Harpese. Pasmep
3epHa ayCTeHUTa KaK BaXKHeMlas XapakTepucTuka craseil. 3akOHOMEepPHOCTW pocTa
ayCTEHUTHOrO 3epHa Mpu Harpeee. BnusiHWe nervpytowmx 3n1emMeHToB 1 npumeceil. MeTofbl
OLEHKN CK/IOHHOCTW CTaslell K pOCTy 3epHa. [lmarpamma M30TePMUYECKOro MnpeBpaLleHuns
NepeoxnaxaeHHOro aycteHuTa. MexaHn3m 06pa3oBaHuA MepnuTa; (hakTopbl, Onpegenstoume
MEXMNaCTUHWYHOE PacCTOsiHWE B MEPANTE U pasMep MNEepSUTHBLIX KOMOHUA. OCOBEHHOCTM
Mep/IMTHOrO MpeBpalleHnst ayCTeHUTa B [JO3IBTEKTOUAHbLIX W 3a3BTEKTOUAHbLIX YrEPOAUCTbIX
cTansx. BnuvaHve Nervpylowmx 37eMEHTOB Ha MNepanTHOe NpeBpalleHne ayCcTeHuTa.
HasHayeHne Angdy31MOHHOrO, MOSIHOMO, HEMOJIHOro, CPEPOMAMN3NPYIOLLETO, N30TEPMNYECKOrO
OTXXWUIOB, HOpMa/M3auMu W MaTeHTUpPOBaHUA CTaneld. TemrepaTypbl HarpeBa U pPeXUMbI
OXNKAEHUS, MPUMEHSEMblE MPU MPOBEAEHUM 3TUX OTXKUIOB;, OCOBEHHOCTU CTPYKTYpbI
OTOXOKEHHBIX CTasein.

Tema 4. OTXXUT YYTyHOB.

OmKur  6enoro  4yryHa Ha KOBKMI. OTXWAr [Ans  ycTpaHeHus  oT6ena.
Hun3koTeMnepaTypHbIiA CMArYatoLLmMin 0TKUr. Hopmanmnsaums 4yryHos.

Tema 5. OTXXUT LBETHbIX META/1/I0B U CM1aBOB.

"eTeporeHM3aunoHHbIA OTXXWF, €ro CyWHOCTb W HasHayeHune. OTXWr ¢ (ha3oBOiA
nepekpucTannn3aumen.

Tema 6. 3akanka 6e3 NoNMMOPKHOro NpeBpaLleHnNs



CywHOCTb M Ha3HayeHWe 3aKkalKW CM1aBOB, HE WMEeKWUX MNOAUMMOPRHbIX
npeBpaLLeHnin. Vi3MeHeHe MexaHWYeCKMX CBOWCTB CrM/aBOB MpuW 3akasike 6e3 MonvMopgHOro
npespalwieHnsi. Bbl6op WHTepBasia 3aKa/loOYHbIX TeMMepaTyp M BPEMEHW BbIAEPXKKN NpK
TemnepaType Harpesa Nnog 3akasiky. KuHeTuKa pacnaga nepeoxnaxieHHOro TBepAoro pacTeopa.
Kputnyeckas CKOpOCTb OXMaXKAeHWUA Mpu 3akasike 6e3 MoAMMOPGHOro npespawieHns u
(haKTOpbI, BAMAIOLLME HA YCTONYMBOCTbL NEPEOXTaXK/AEHHOr0 TBEPAOro pacTBopa.

Tema 7. 3akanka ¢ NoIMMOPMHLIM NpeBpaLLeHnem

CyLLHOCTb M Ha3HayeHWe 3aKaiku C NOMMOPMHBLIM NpeBpaLleHemM. MapTeHCUTHOe
npespaweHne. OCO6GEHHOCTM MApPTEHCUTHOIO MNPEeBPALLEHNs B YIIEPOAMCTbIX — CTansX.
TepMogvHaMmMKa MapTeHCUTHOro MpeBpalieHns. Temnepatypa Hayana MapTEHCUTHOrO
npeBpaLleHns 1 ee 3aBUCUMOCTb OT COCTaBa CrnsiaBoB. MexaHn3m MapTeHCUTHOIO NpeBpaLLeHus.
OCO6EHHOCTM MUKPOCTPYKTYPbl U CYOCTPYKTYpbl MapTeHcuTa. PasHOBMAHOCTU KUHETUKM
MapTEHCUTHOro  npeBpawieHns. TpuUMHbI  COXPaHEHUsi  OCTaTOYHOr0  ayCTeHWTa npw
MapTEHCUTHOM MpPeBpPaLLEHNN. BnunsHue pecopmaumm aycTeHMTa Ha MapTeHCUTHOe
npespatyeHre. dPMeKT 3anomMmHaHna hopmbl. MPUUMHBI NOBbILLEHNUS NPOYHOCTM U CHUKEHUS
NNaCTUYHOCTV CTafileid MNpu  3aKaike Ha MapTeHCUT. MPOKaJIMBaeMoCTb CTann BrusiHue
NErvpyroLLmMX 3MEMEHTOB Ha MOJMOXEHWE TeMnepaTypHOro WHTepBajla MapTEHCUTHOrO
NpeBpaLLleHnss M Ha KOIMYeCTBO OCTAaTOYHOrO aycTeHWTa. BeiHuTHOe (MPOMEXYTOYHOE)
npespalyeHve. BepxHWUn M HWXKHWUIA GeHUTBbI, UX CTPYKTYpHble pasnnuns. KuHeTuka u
MexaHu3M 6eiHUTHOro npeBpalleHns. MexaHW4YecKne CBOWCTBA CTaneli C  OEMHUTHOM
CTPYKTYPOR. TIOHATMS NPOKa/IMBAaEMOCTM W KPUTUYECKOM CKOPOCTU 3akasiku. PakTopsbl,
BAUAIOLLME HA MPOKaIMBAaeMOCTb CTasleil. MeTofbl onpefeneHns NpPOKaMBaemMoCTu CTaseld.
ny6rHa NpPOKaMBaeMOCTU W KPUTUYECKUI auameTp. HarpeB M OxnaxpaeHue cTaierd npw
3akanke. Temnepatypbl HarpeBa nMNOA 3aKa/Ky [O3BTEKTOMAHbIX W 3a3BTEKTOUAHBIX
YrnepoancTbIxX cTaneid. MpuHLMNbI BbIbopa TeMnepaTypbl HarpeBa Nnoj, 3akasky /iermMpoBaHHbIX
ctasieil. Cnocobbl 3aKaskM CcTasieil: B OLHOM WM B [ABYX OX/aguTensx, CTyneH4aras,
n3oTepMmyeckas. 3akasika ¢ 06paboTKON X0NoAoM. 3akasika C TeMMepaTyp MEeXKPUTUYECKOro
NHTepBasia.

Tema 8. OTnyck

CyLLHOCTb W Ha3HayeHWe oTnycka ctanieil. CTPYKTYpHble WU3MEHEHWSI NPU OTMNYCKe
ctanen. CTPYKTypbl OTMYLWEHHON0 MapTeHCUTa, TPOOCTUTa U copbuta OTnycka. BnusHue
NErvpytoLmx 371eMEHTOB Ha NpeBpalleHns npy OTNycKe CTaneill. V3MeHeHne MexaHU4YecKmx
CBOWCTB YrNiepoaucTbIX CTaneit npu otnycke. CBOMCTBA YriepoAnCTbIX CTasleil nocne HU3KOro,
CpefHero 1 BbICOKOro 0TnycKa. Vi3MeHeHne MexaHUYeCKMX CBOMCTB NEervpoBaHHbIX CTaslein npu
otnycke. TpuUYMHbI BTOPUYHOIO TBEPAEHUS JIErMPOBaHHbIX CTaleld. $ABNeHue OTMYCKHOW
XPYMNKOCTU NIerMpoBaHHbIX CTanei. Heobpatumas n obpaTvmMas OTMYCKHas XPYnKocTb. Posb
NpUMecert 1 Nermpyrowmnx 3eEMeHTOB B pasBUTUM OTMYCKHOM XPYNKocTh. Cnocobbl 6opbObl €
06paTMOli OTNYCKHON XPYMKOCTbHO.

Tema 9. CtapeHue

CyLLHOCTb U Ha3HaueHue cTapeHus. OCHOBbI TepMOLMHaMMKM MPOLLECCOB pacnaja
MepecbILLEHHbIX TBepPAbIX pacTBOPOB. CTPYKTYPHbIE M3MEHeHMs Npu cTapeHun. CTagum pacnaja
MEepecbILLEHHOro TBEPLOro pactBopa npu cTapeHnW. KuHeTMKa W MOCnefoBaTe/lbHOCTb
06pa3oBaHns BblgeneHWin Npu cTapeHun. Koarynsumsa BblAeNeHUA U MPUYNHBLL ee PasBUTUS.
3MeHeHVe CBOWCTB CMIaBOB NpU  CTapeHuW. [IpuUMHbI  YNPOYHEHMS MpW  CTapeHun
MepPeCbILLEHHbIX TBEPAbIX PacTBOPOB. PakTopbl, BAUAIOWME HA CTeNeHb YNPOYHEHUs
CTaperowWwmx CnnaBoB. PeXMMbl CTapeHusi. ECTECTBEHHOE W WCKYCCTBEHHOE CTapeHue. Buppl
MCKYCCTBEHHOIO CTapeHus. $BneHWe BO3BpaTa [Mocne crapeHus. [puurHbl - BAMSIHWSA
TeMnepaTypbl CTapeHns Ha MexaH14yeckune CBOMCTBA MapTEHCUTHO-CTaPEerOLMX CTanen.

Tema 10. OCHOBbI TEXHO/IOTMN TEPMUYECKON 06paboTKU. MeCcTOo TepMUYECKO
06paboTKM B 06LLEM LMKIe MPOM3BOACTBA

Llenb 1 Mecto TepMMYecKo 06pabOTKM B TEXHOMOMMYECKOM  MpoLecce.
MpesaBapuTeibHas U OKOHYaTe/IbHas TepMUYecKre 06paboTKM M UX 3aga4un. TeXHONOrMyeckume



nepuofbl TepMUYECKOn 06paboTKWU: Harpes, BblAEPXKKa, OXNnaxaeHWe. OCHOBHbIE pacyHeTHO-
KOHCTPYKTOPCKME M TEXHONOTMYeCKMe aTanbl 419 YNPOYHEHUSA 3/1eMEHTOB MalUVH 1 NprUOOpPOB.
Buabl TEXHUYECKOr0 KOHTPOA KayecTBa TePMUYECKON 06paboTKU.

Tema 11. Harpes npu TepMnyecKoin 06paboTke

TennoTexHWYeCKMe OCHOBbI HarpeBa. Bbi6op TemnepaTyp Harpesa no AvarpaMmam
(hasoBbIX paBHOBecuii. Cnocobbl Harpea ¥ paboume cpefbl 418 Harpesa; BHYTPEHHWE
HanpsHKeHUs NpW Harpeee; [OMYCTUMas WM BO3MOXHAasA CKOPOCTW HarpeBa. OCOBEHHOCTM
TePMMYECKOn 06paboTkM Nnpu anekTpoHarpese. OKMUCNEHVE 1 06e3yriepoXmBaHme CTanei npu
HarpeBe Ha Bo3gyxe. MpuemMbl 1 METOAbI NPeLOTBPALLEHNA OKUCEHNUA U 00e3yrepoXKnMBaHus
CTa/IbHbIX U3LeNNIA NPy TepMUYECKOol 06paboTKe. KOHTponnpyemble aTMocgepbl, NpUMeHsieMble
npyn TepmMmnyeckoin 06paboTke. Knaccmugpumkaums KOHTpoAMpyembix atMocgep. TeopeTuyeckme u
IMMUPUYECKMe  KPVBble paBHOBECUA Ta3oB C  MeTasnamMu. OCHOBHble  TpeboBaHMS,
npeabsBnsieMble K KOHTPOMMPYeMbIM atMoctepam. YTepoAHbI NOTeHUMas U ToYKa pochl.
MMpUHUMMBI NONYYEHNS, COCTaB N Ha3HAYeHVe KOHTPONMPYEMbIX aTMocdep, Hanbonee LWNPOKO
NMPUMEHSEMbIX NPU TEPMUYECKON 06paboTke CTanein (3HAOTEPMUYECKON, 3K30TEPMUYECKON,
aTMocepbl U3 amMuaka, a3oTHOR). Mepbl 6e30nacHOCTM Npu paboTe C KOHTPOMPYEMbIMU
aTMochepamMun B TEPMUYECKMX OTAENEHMSX U LieXax.

Tema 12. OxnaxkaeHune nNpy TEPMUYECKOM 06paboTke

Bblbop YCNOBUIA  OXNXAEHUS; NEepUOAbl  OXNKAEHUS, CKOPOCTU  OX/aXAEHWS,
oxnaxgarowme cpefpl. Oxnaxgatowiye cpegbl, NPUMeEHseMble MpY TEPMUYECKO 06paboTke, 1
YCNOBUS UX KOHTaKTa C obpabaTbiBaeMbiMW u3genusMu. TpeboBaHWs, NpeabsB/semMble K
XUOKUM  OX/NaxjalowmM  cpefam.  KpvBas  MAea/lbHOTO  3aKaIOYHOI0  OXJTKAEHMS.
Oxnaxgatowme cpefpl, He MCMbITbIBalOWME W3MEHEHWIA arperaTtHOro COCTOSHUA BO BCEM
AvanasoHe Temnepatyp OXNaxaeHWUs n3genuii (rasbl, pacniaebl COMEN W LLE0YeN, METaNIOB U
CMNNaBoB, MeTaIMYECKMe TM/NTbl, KUMAWMA CNOW), WX XapaKTEPUCTUKK, [LOCTOMHCTBA W
HegocTaTku. Oxnaxaarolime cpefbl, NpeTepreBarolimMe N3MEHEHNUS arperatHoro COCTOSIHUSA B
CBAI3U C UX KUMEHWEM Ha ropsyeit NOBEPXHOCTM OX/TaXAaeMbIX U3Lennii (BoAa, BOLOBO3AYLLUHbIE
CMecWn, Mmacna, BOAHble pacTBOpPbl MOSIMMEPOB U HU3KOMOJEKYNAPHBIX OpPraHNYecKmx
COeIMHEHWIN), X XapaKTePUCTUKN, LOCTOMHCTBA N HEOCTATKN.

Tema 13. [edopmaumss n KopobneHne nonyabpmkaTtoB W M3Lennii npu
TepMMYecKo 06paboTke

Bugbl aBTogedopmaumm. Knaccugpukaums MCTOYHWMKOB aBTOAe(OPMUPOBAHUA  MpU
TEPMMYECKON 00paboTKe. BHYTPEHHME HaMpPsXKEHUs, BO3HNKAIOLLME B MPOLECCE TEPMUYECKON
06paboTKN: BPEMEHHbIE U OCTATOYHbIE, TEPMUYECKUE U CTPYKTYPHbIE. VICTOUHNKIN BHYTPEHHMX
HanpPsHKeHWA. BriSHME OCHOBHbIX TEXHONIOIMYECKMX (DAKTOPOB Ha BENIMUMHY W XapakTep
pacnpefeneHns OCTaTOYHbIX HanpskeHwin. [Ledopmaums nonyhabpukatoB n w3genuii B
npouecce TePMUYECKOA 06pabOTKM M Mepbl MO ee YMEHbLUEHNIO. CreunanbHble Crnocoobl
oxnaxaeHus. ManogedopmaLMoHHas 3aKasika B NpUcrocob1eHnsaX U MalUMHHAsA 3aKasKa.

Tema 14. TNpnMeHEHNE BbICOKOKOHUEHTPUPOBAHHbLIX UCTOYHUKOB 3HEPTUM MNpU
TepMUYecKor 06paboTke

Tepmuyeckass 06paboTka C WCMNONb30BAHMEM Jla3epHOro Harpeea. TepMmuyeckast
06paboTKa C MCNOMNb30BaHWEM 3/IEKTPOHHOMYYEBOrO Harpesa. [penmyLLecTBa M HeLoCTaTKu
Ny4eBOV NOBEPXHOCTHOM TEPMUYECKO 06paboTKK.

Tema 15. TepmomexaHnyeckasa obpaboTka

CyLHOCTb M pPa3HOBMAHOCTM TEpPMOMEXaHNYeckor 06paboTkn (TMO). CTPYKTYpHbIE
M3MEeHeHNs Npu ropsveli 06paboTke MeTaI0B faBneHneM. Mpouecchl, NPoTeKaloLwye BO BpeMs
M NO OKOHYaHMK ropsyein geopmaunn. TepmomexaHnYeckas 06paboTka CTaperoLLmX CriaBoB.
Hu3koTemnepaTypHast TepmMomexaHu4yeckass obpabotka (HTMO), ee Ha3HayeHVMe U cxema
ocyulecTBneHns. TpuumHbl  yNpoyHeHMst cTapetowmx cnnasoB npn HTMO. O6nactu
npumeHeHns  HTMO  cTaperolnux  cnnasoB, €€ [JOCTOMHCTBA M HefOCTaTKW.
BbicokoTemnepaTypHas TepMoMexaHuyeckass o6paboTka (BTMO), ee HasHayeHue, cxema U
ycnoBus nposefeHns. CTPYKTYpHble U3MEHEHWS, MPOUCXOLALLME B CTapetolmx crniasax npu



BTMO. O6nacti NpUMeHEHUs 3TO 06pabOTKM, ee AOCTOMHCTBA M HeaocTaTKn. OCOBGEHHOCTM
npeaBapuTeNlbHOM  TepMOMexXaHu4yeckoin  o6pabotku  (MTMO)  cTaperowmx  CriaBoB.
TepmomMexaHnyeckas 06paboTKa CTanen, 3akanmBaeMblX Ha MapTeHcUT. HTMO 3akanuBaembiX
Ha MapTEeHCUT CTasleil, ee Ha3HayeHWe U Cxema OCyLLecTBeHNs. CTPYKTYPHbIE WU3MEHEHWS,
npoucxogawme B crandx npu HTMO. ®akTopbl, BAWAIOLME HA YNPOYHEHWe cTasen npw
HTMO, pocToMHCTBa M HeAoCTaTKM 3TOW 06paboTkM. BTMO 3akanmBaeMbIX Ha MapTEHCUT
CTa/lel, ee HasHayeHue, Cxema W YCNOBMS MPOBeAEHUs. VI3MeHeHWe CTPYKTypbl U CBOWCTB
ctaneili B peaynbtate BTMO. ekt HacnegoBaHmsi U ynpoyHeHns oT BTMO npwv noBTOpHON
TepMmyeckoin obpabotke. TMO cTanein ¢ gedpopmaumein BO BpeMsi NEPUTHOIO NpPeBpaLLeHNs;
KOHTponupyemas npokatka. OcobeHHocT MTMO cTanei, 3aKaMBaeMbIX Ha MaPTEHCUT.

Tema 16. XMnKo-TepMmyeckasi 06paboTka cTasnen

OO6Lume 3aKOHOMEPHOCTU U K/lacCU(MKaLms NpoLeccoB ANPAY3MOHHOIO HacbILLEHNS.
AnemMeHTapHble cTaguy ANQEY3MOHHOr0 HacbILWEeHWUA NOBEPXHOCTHbLIX C/10eB. 3aKOHOMEPHOCTU
obpa3oBaHMs  OfHOMAa3HbIX AUDDY3NOHHBLIX CMOeB. YCMOBUA W MPUYUHBI  06pa3oBaHus
MHOrohasHbIX AUMEY3MOHHBIX CMOEB; 0CO6EHHOCTU (hOPMMPOBAHMSA TaKUX C/OEB B MpoLecce
HacblleHns. KuHeTMKa pocta MHOrogasHbiX C/NOeB M OCOBEHHOCTU WX MWUKPOCTPOEHMS.
LlemeHTaumsa cTaneid. HasHayeHue, CYLHOCTb W pPa3HOBMAHOCTU npouecca. BnusHue
Temnepatypbl U MPOAO/HKUTENbHOCTA LieMEHTaLMKN, COAEPXKaHUA NErVPYIOLLNX 3/1eMEHTOB Ha
CTPYKTYPY LLeMEHTOBAHHOr0 cnos. Ctann i ueMeHTaumm, XMMm3m, pexxnmMbl, OTHOCUTESIbHbIE
[OCTOMHCTBA W HeJOCTaTKM MNPOLLECCOB LEMEHTaUMM B pPasHbIX HacbILWAKOWNUX cpejax.
Tepmuueckasi 06paboTKa cTaneih nocne LUeMeHTaumMm 1 ee BUSIHWE Ha CTPYKTYPY WM CBOMCTBa
MOBEPXHOCTHOIO CN0OS U CepALUeBUHbl LIEMEHTOBaHHbLIX W34eNnin. A30TUpOBaHWe CTaneil.
Ha3HayeHve, CYyWHOCTb WM  pasHOBMAHOCTM  npouecca. BnuaHue — Temnepartypebl,
MPOLO/MKUTENILHOCTM a30TMPOBaHUS W COAepXaHWUA NervpyroLmx 3/1IeMEeHTOB Ha CTPYKTYpy
a30TMpoBaHHOro cnosi. Ctanm ansa asoTupoBaHus. MpefsapuTensHas TepMuyeckas 06paboTka
a30TUPOBaHHbLIX W3LENNA, XUMU3M, PEXMMbl, OTHOCUTE/IbHbIE AOCTOMHCTBA W HEAOCTATKM
npouecca as3oTMPOBaHWA B  pa3HbIX Hacbllwawwmx cpegax. CTpykTypa W CBOKMCTBA
MOBEPXHOCTHONO  CMOS W CepALEeBMHbI  a30TMPOBaHHbIX — M3genuid.  LimaHuposaHve u
HUTpOUeMeHTauua cTaneid. HasHavyeHve, CyLWHOCTb M pa3HOBMAHOCTU npoueccoB. CTanun gns
LUMaHUPOBaHNA W HUTPOLEMeHTauUUU. XWMU3M, PEXMMbl, OTHOCUTE/bHblE [OCTOMHCTBA W
HeJOCTaTKM  BbICOKOTEMMEPATYPHbIX M HU3KOTEMMEPaTypHbIX  LMaHMPOBaHUA  ”
HUTpouemeHTauun. [penmMyLLecTBa NPOLECCOB LMAHUPOBaHUA W HUTPOLEMEeHTauun no
CPaBHEHWUIO C MpoueccaMn LEMeHTauMn 1 a3oTupoBaHusi. Tepmmuyeckas 06paboTKa CTanei
nocne UMaHMpoBaHWs M HUTpouemeHTauun. CTPYKTypa WM CBOWCTBa MOBEPXHOCTHbLIX CNOEB U
CepALEBUHBbI  LMAHMPOBAaHHbLIX UM HUTPOLEMEHTOBaHHbIX — M3Aennid.  BopupoBaHue 1
cunMuMpoBaHue cTaneil. HazHayeHmne, OCHOBbI TEXHOMOTUM U PEXUMbI MPOLLECCOB 60pMpPOBaHNS
N cunuumposaHnsa. CocTaB M CTPOeHMe BOPMPOBAHHBLIX MUMMAMLMPOBAHHBLIX c/ioeB. CBOMCTBA
MOBEPXHOCTHBIX C/I0EB CTa/lbHbIX W34eNNIA, NOABEPrHYTbIX GOPUPOBAHMIO U CUNULMPOBAHWIO.
OndhdysmoHHas  MeTanm3aumst  cTaned.  HasHayeHMe  nmpoueccoB  AUMY3MOHHOMO
aIMTUPOBaHNA, AUDNY3MOHHOTO XPOMUPOBAHWUA U ANPRPY3MOHHOTO UMHKOBaHMS. OCHOBBI
TEXHONOMMUN U PEXMMbI NPOLLECCOB TBEPLOW, XXMAKON 1 ra3oBoi AnhY3MOHHOW MeTaln3aumm.
CocTaB ¥ CTPOEHMe aIMTUPOBAHHBIX, XPOMMPOBaHHbLIX W LMHKOBaHHbIX cfioeB. CBOMCTBa
MOBEPXHOCTHBIX C/0EB CTa/IbHbIX W34eNWIA, NOABEPTHYTLIX aTUTUPOBAHUIO, XPOMUPOBAHUIO Y
LIMHKOBAHWIO.

Tema 17. Tepmounknnyeckasi TepmoobpaboTka

Tepmoumknuyeckass  Tepmoobpabotka  (TLO);  CywHOCTb M MPUHLMNbI
TEPMOLUKIMPOBAHNA. DBOMOLNA CTPYKTYPbI NPY TEPMOLMKAMPOBaHUN. Knaccugpmkaums BuaoB
TLO. PasHoBuaHocTn TLO cTanein n yyryHoB. XMMUKO-TEPMOLIMKNYECKas TepMoobpaboTka
(XTLO): cxembl ocyLuecTBieHNs 1 Knaccugpukaums smgos XTLO. OcobeHHocTn XTLO npm
LIeMeHTaLMK, a30TMPOBaHWUK, HUTPOLLEMeHTaL M1, GOPUPOBAHUN 1N A/IUTUPOBAHUN.

Tema 18. BoccTaHOBUTeNIbHAsS TepMUYecKast 06paboTka



3MeHeHMsi  (PU3NKO-MeXaHNYeCKMX CBOWCTB MaTepuasioB B pe3ynbTaTe  3KCrayatauuu.
MPUYMHBI,  CHWXalOLWMe HALeXHOCTb W [ONTOBEYHOCTb  MaTepuanoB U WU3LEeNui.
BoccTaHoBuTeIbHAs TepMuyeckas obpaboTka (BTO) Kak crnocob pereHepaumy CTPYKTYpbl U
CBOWCTB MaTepuana, MNOABEPrHYTOro akcnnyataumu. Knaccugukaums Bugos BTO:
HU3KOTEMMNepaTypHas, BbICOKOTEMMepaTypHas, XUMUKO-TepMuyeckas. Myt MHTeHcUpmKalmum
anddysum npy BTO. BoccTaHOBUTENbHAA LMKIMYECKas TepMO06paboTka. OCHOBbI TEXHOMOIMN
BTO. Hun3koTemnepaTypHas BTO WHCTPYMEHTA. HuskoTemnepatypHas n
BbICOKOTeMMepaTypHas BTO feTaneii Tenn03HepreTMyeckoro 060pyLoBaHus.



AHHOTauMA K paboyeii nporpamMmme AUCUUMN/IHDI
51.B.0/1.9 «[MpoeKTMpoBaHe LIEXOB 1 YyHaCTKOB M0 MOJTy4eHU0 1 06paboTKe
mMaTepranioB»

O6beM AUCUMNAMHBI COCTaBMsieT _ 5 3ayeTHbIX eAuHWL, BK/OYas TPYAOEMKOCTb
MPOMEXYTOUHOI aTTecTaLmu.

dopmMa 0TYETHOCTM — 9K3aMeH, 3aLLyTa KypcoBOi paboThl.

CogepxkaHve ANCUUNINHbI
Tema 1. OpraHusaums npoeKTHO-CMETHOrO Aena.
1.1. Ponb NpOeKTMPOBaHUSA B Hay4HO-TEXHWYECKOM MPOLIECCE WM MOBbILLEHUN 3PPEKTUBHOCTA
KanuTa/bHbIX B/IOXXEHWIA.
1.2. KanuTtanbHOE CTPONTENLCTBO — OCHOBA Pa3BUTNA MPOMbILLIEHHOIO NPOU3BOACTBA.
1.3. OpraHu3aumsa nNpoeKTUpoBaHus.
1.4. TexHonorusa v opraHn3aunsa BbIMOMHEHNA NPOEKTA.
Tema 2. OCHOBHbIe 3Tanbl MPOEKTUPOBAHNS.
2.1. OCHOBHbIE MOJI0XeHWs Mo BbIGOPY NIOLLAAKN 419 CTPOUTE/bCTBA.
2.2. 3a/laHne Ha NPOeKTUPOBaHMe.
2.3. CTagnv NpoeKTNUpOBaHNA, UX COCTaB 1 NOPALOK pa3paboTKu.
2.4. TyCcKOBOW KOMM/EKC CTPOMTENbCTBA LieXa.
2.5. CMeTHaAa JOKyMeHTaums.
2.6. CornacoBaHue 1 yTBePXeHWe MPOeKTHO-CMETHOW AOKYMEHTaLNN.
Tema 3. TexHomornyeckas 4acTb 1 ee B3aMMOCBA3b C APYrMMN YacTAMWN NPOeKTa.
3.1. MpoeKTHas MOLLHOCTb, NporpaMma NpPou3BOACTBA U pacyHeTHbI COPTAMEHT Liexa.
3.2.  TexHonmorunyeckas cxema  Mpou3BoACTBa.  MexaHusaumd M aBTOMaTM3aLUA
TEXHO/I0rMYECKOro npotiecca.
3.3. [pon3BOANTENBHOCTD LiEXa.
3.4. O6BEMHO-MMAHNPOBOYHbIE Y KOHCTPYKTUBHbIE PeLLeHMS.
3.5. Pacxopg metanna.
3.6. Pacxof matepuanoB 1 SHEPrOHOCUTENEN.
3.7. PacyeT UMCneHHOCTU TPYAALLMXCA.
Tema 4. AHasM3 MPOEKTHbIX KOMM/IEKCOB MPOKATHbIX M TPYOHbIX LEX0B. TexHoMormyeckas
XapaKTepUCTHKa Liexa.
4.1. CTpyKTypa TeXHONOrM4eckoro npouecca W3roToB/ieHWA Mnpokata u Tpyd. Y4acTku u
CNY>K6bI Liexa.
4.2. Knaccumkaumsa n TeXHoN0rmyeckas xapakTepucTnka cnocobos npon3BoACTBa NpoKara.
4.3. Knaccumkaumsa n TeEXHONMOMMYecKas XxapakTepucTmka cnocobos Npov3BoACTBa Tpy6.
4.4. MPUHLMNBI KOMNOHOBKM 060pY0BaHNSA U COOPYIXKEHWIA.
Tema 5. BcnomoraTtesibHble y4acTKU 1 06LLeLLEX0BOe XO35IACTBO.
5.1. 3gaHuna, UX 3M1EMEHTbI.
5.2. BHyTpULIEX0BOI TpaHCNOPT.
5.3. OToNnneHne 1 BeHTUNALMS.
5.4. DHeprocHab)keHwe.
5.5. CB43b 1 cuUrHanun3sayus.
5.6. PEMOHTHO-MHCTPYMeHTa/IbHasA Cny)6a 1 nabopartopumm.
5.7. AGQMVHUCTPATUBHO-ObITOBbIE NMOMELLEHMS.
Tema 6. MpumeHeHre CATIP npu NPoeKTMPOBaHNY LLEX0B U y4acTKOB OO6LLme NOMOXKeHWS.
Tema 7. Coctas cucteMbl CAIMP NpoKaTHbIX U TPYOHbIX LEXO0B.
Tema 8. MeToauKa NoAroToBKN MCXOAHON MH(OPMaLN.
Tema 9. Anroputm NpoekTnpoBaHus 1 skcnnyarauma CAIP.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
B51.B.0/1.10 «lMNaKeTbl NPUKIagHbIX NPorpaMmm 1 6asbl JaHHbIX B MaTepUasioBegeHnn»

O6beM AUCUMM/IMHBI COCTaBNAeT _ 3  3ayeTHble eAWHWLbI, BKIKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalun.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Tema 1. IMoHATME N KNaccnpukKaumsa MHHOPMaLMOHHbBIX TEXHOI0M Ui

PaccmatpuBaeTca MOHATME WMHpOPMaLMsa U UHAPOPMALMOHHbIE TEXHOMIOTUW B LIE/IOM.
[aeTca Knaccugukayms MHHOPMaLNOHHBIX TEXHONOT M.
Tema 2. KOMMYHVKaLUWOHHbIE TEXHO/I0T N

PaccmatpumBatoTcd VIHCTPYMeHTa/lbHble CPeAcTBa KOMMYHMKAUMOHHbBIX TEXHOMOIMA.
[aetcs noHATve o MpuHumunax paboTbl cpedbl Internet n 06 ee 06pa3oBaTeIbHON BO3MOXHOCTM.
MwupoBble 1 POCCUIACKNE MHPOPMALMOHBIE PECYPCHI.
Tema 3. lonosiHMTeNbHbIE YCTPOCTBA NOAK/IOHaEMbIe K KOMMbIOTEPY

PaccmaTpmBaroTcs NepuepuinHble YCTPOMCTBA OOLLEr0 Ha3HaYeHUs MOAK/IHYaeMble K
KOMMbIOTEPY, & TaKKe Creunann3npoBaHHble YCTPOWCTBA CRyXallme A1 U3yYeHWsi CBOWCTB W
aHam3a mMatepuasnos.
Tema 4. TexHonornm 06paboTKM TEKCTOBbIX, FPanyecKux 1 TabsIMYHbIX JaHHbIX

N3yyatoTcd  npuknagHble nporpaMmmbl  06paboTKM  TEKCTOBbIX, rpaluyeckux u
TabMMYHbIX fdaHHbIX. PaccmaTtpuBatoTcs Crnocobbl COXpaHeHUs M 06paboTKu rpadryecKoi
NHpopMaLuK.
Tema 5. OKCNEPTHbIE CUCTEMBI

XapakTepucTuKa W HasHayeHWe 3KCMEePTHbIX CUCTEM. PacCMOTpeHbl OCHOBHbIE
KOMMOHEHTbI MHOPMALMOHHOWK TEXHONOTMIN IKCMEPTHBIX CUCTEM.
Tema 6. IHhopMaLMOHHbIe TEXHOOTMK B MaTepuasioBefeHnmn

[aetca knaccugmkaums 6a3  [aHHbIX OT YPOBHA C/IOXHOCTM  peluaembliX 3ajau.
PaccmatpuBaroTcs NpUKNagHble NporpaMMbl MPUMEHSIEMbIE B MaTepuaioBeleHNN.
Tema 7. basbl aHHbIX 1 6a3bl 3HAHWIA N0 MaTepranam

PaccmMOTpeHbl 6asbl faHHbIX MO MaTepuanaM (XUMWUYECKWIA cOoCTaB, HasHayeHue W
YCNoB/E MNPUMEHEHNS, MEXaHWYeCKUA W (n3nYecKne CBOIMCTBA, PEXMM TepMO06paboTKu,
NAeHTU(MMKaLMA CrnaBa, BO3MOXHbIe aHanoru). MNokasbiBalOTCA BO3MOXXHOCTU BO3MOXXHOCTU
6a3 AaHHbIX.
Tema 8. Mpobriembl 6e30NacHOCTU MHopMaLLn

PaccmatpuBaeTcs KnacCuuKaumsa BWMAOB Yrpo3 MO MPUHUMMAM U XapakTepy WX
BO34eMCTBMNA Ha CUCTEMY, MO UCMO/b3YEeMbIM CPeACTBaM, LiefsM atakm 1 T.4,.
Tema 9. TexHuMKa 6e30nmacHOCTM MNpuU paboTe C KOMMNbIOTEPOM U NepudepUiiHbIMU
yCcTpoicTBaMun
PaccmatpuBatoTcd  npasusia paboTbl C  KOMMbIOTEPOM UM OCOBGEHHOCTM  paboTbl  CO
crneynann3npoBaHHbIMU NepUREPUAHLIMI YCTPOCTBAMM.



AHHOTauuA K paboyeii nporpamme AUCLUNINHBI
B51.B.0/.11 «IMNpoMblILLNeHHAs UHTEeIEKTYas/lbHasi COBCTBEHHOCTb»

O6beM AUCUMM/IMHBI COCTaBNAeT _ 3  3ayeTHble eAWHWLbI, BKIKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma OTYETHOCTM — 3a4eT.
CogepxaHuve gucLnnInHbl

Tema 1. BsegeHue. KpaTkas wucTopus 3aKoHofgaTeNnbCcTBa B  06/1acTu
NHTENNEKTYa/IbHON CO6CTBEHHOCTU

Ponb 3awmnTel IC 1 nateHTOBeAeHUA B PbIHOYHLIX YcnoBuaX. MMapukckas, bepHckas
KOHBEHUMSi. BcemMupHass  opraHusaums  WHTENNeKTyanbHO  cobeTBeHHocT  (BOWIC).
EBponelickoe nateHTHOe BefoMcTBO (EIMB). EBpo-Asnartckas nateHTHas opraHusauyms (EAMO).
Poccuiickoe areHTCTBO MO MaTeHTHbIM W TOBapHbIM 3HakaMm (PocnaTeHT), (efepasibHblin
WHCTUTYT NPOMbILLIEHHON cob6cTBEHHOCTM (PUMC). TK P®, yactb 4 pasgen VIl «[MpaBa Ha
pe3y/bTaTbl UHTENNEKTYa/IbHON LeATeNIbHOCTU U CPeLCTBA MHAMBULYAIN3ALMN».

Tema 2. O6wpe NOHATUS 06 MHTeNNEKTYasIbHON COBCTBEHHOCTY

OnpepeneHvie NHTENNEKTYalbHOW COGCTBEHHOCTU. MPOMBbILLIEHHAs COOCTBEHHOCTb.

Tema 3. ABTOPCKOE Nnpaso

[MoHATME aBTOPCKOro npasa. 3HaK aBTOPCKOro npasa. OCHOBHble KPUTEPUW aBTOPCKMX
npounssefeHnii. CyobeKTbl aBTOPCKOro rnpasa. ABTOPCKUE [0r0BOpbI.

Tema 4. [NaTeHTHOe NpaBo

[MOHATME NaTEHTHOro npaBa. Buabl M306peTeHWIA: YCTPOIMCTBO, CMOCOO, BELLECTBO.
MpoMbILWeHHbIA 06pasel,. MonesHas mofenb. TOBapHbIA 3HaK. 3HaK «HaVMeHOBaHWSA MecTa
NPOMCX0oXAeHNsA ToBapa». HeobpocoBeCcTHasA KOHKYPEHLUS.

Tema 5. HeTpagnumMOHHbIE 0O0BEKTbI WHTENNEKTYa/IbHON COBCTBEHHOCTU U UX
3awmTa

CenekuMoHHOe JocTudkeHue. TOMoMorns UHTerpasbHOM  MUKPOCXeMbl.  HayuHble
OTKPbITUA, TUMnoTe3bl U Hay4yHble naen. CekpeT Mpou3BOAcCTBa (HOy-Xxay). WHgopmauma Kak
00BEKT MHTENNEKTYa/IbHOM COBCTBEHHOCTW. BrAbl TaliH B rpax4aHCKOM 3aKoHoAaTeNlbeTBe PO.

Tema 6. NaTeHTHO-TeXHUYeCKas NHopMaLms

Bcepoccuitickass naTeHTHO-TeXHWYecKas 6uonunoteka (BITB). Bcepoccuiickuin HAW
naTeHTHbIX UH(opmaumin (BHUWMIN). MexayHapogHas Knaccugukauma nzobpetenmin (MKWN).

Tema 7. [NaTeHTHbIe UccnefoBaHUA

Llenn naTeHTHbIX UccnefoBaHuiA. Pe3ynbTaTbl MOUCKA U UX aHa/In3.

Tema 8. DKcrnepTr3a 06beKTa paspaboTKM Ha MaTeHTHYHO YNCTOTY

OCHOBHble MOHATUA O MAaTeHTHON uucToTe. MoncK M OTGOp NaTeHToB. [eTasbHbIN
aHann3 0TobpaHHbIX 06beKTOB. O60CHOBaHVE BbIBOAOB MO pe3y/ibTaTaM 3KCMepTusbl.

Tema 9. OhopmsieHMe NPaBOBbIX JOKYMEHTOB Ha M306peTeHNS 1 MoJ1e3HbIE MOAEN

CocTaBneHue onucaHua K n3obpeteHnto. [lonosHUTe IbHbIE JOKYMEHTbI, Npuiaraemble K
3asBKe Ha Bblgady naTeHTa 1n300peTeHns Uan CBMAETENbCTBA Ha MOE3HYH MOJE/b.

Tema 10. JIMUEH3MOHHbIE Onepauun K HasloroBOe pPerynnpoBaHue MnaTeHTHOM
[eATeNIbHOCTH

JInueH3nn Ha 061BbEKTbI MPOMBILLNIEHHON CO6CTBEHHOCTU. DKOHOMUYECKNE CAHKLIMX NpK
HapyLleHnn npas Bnagensua NC.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.B.0/1.12 «MeTogos10rvs Bblbopa matepmanoB U TEXHOOMNA»

O6beM AUCUMM/IMHBI COCTaBNAeT _ 3  3ayeTHble eAWHWLbI, BKIKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma OTYETHOCTM — 3a4eT.
CogepxaHuve gucLnnInHbl

Tema 1. BBegeHume

OCHOBHbIE NPUHLMMBI BbIGOpPa MaTepUanoB M TEXHONOMMIA B NPOW3BOACTBE MUKPO- U
HaHO M3aeNnii.

Tema 2. MeTogonornsa Bblbopa  MaTepuasioB A1 3/1EMEHTOB, KOMMOHEHTOB
N34e/IMA MUKPO- N HAHO3MIEKTPOHNKM

OueHKa KayecTBa MeTa/I/IONPOAYKLMM  BbIGOpa MaTepuanoB U TEXHONMOrMn B
NPrBGOPOCTPOEHNN.

Heobxogumas nHgopmaums 41s 060CcHOBaHWS BbI6Opa TUMa MaTeprana OnpeaeneHHoro
HasHaYeHus.

Tema 3. MexaHn3Mbl U MeTO/bI MOBbILLEHUS CBONCTB MaTeprasioB

MexaHn3Mbl MOBbLILIEHNS CBOMNCTB MaTePWasioB: MOBbILEHWE BHYTPEHHUX HarpsXKeHWi
(HanpskeHVe TPEHUA PeLLeTKW); MOBbILLEHVE NPOYHOCTU (POPMUPOBAHMEM MHOTO3/1IEMEHTHbIX
TBEPAbIX pPacTBOPOB; [AMC/IOKALMOHHOE YMPOYHEHWE, YMNPOYHEHME NPU  AUCMEPCUOHHOM
TBEPAEHUN; 3ePHOTPaHNYHOE YNPOYHEHWNE; HAHOMOAM(INLMPOBAHNE.

Cnocobbl YNpoYHeHMst MaTepuasioB: [AeOpMaLMOHHOE YMPOYHEHWE; IerMpoBaHue;
TepMoobpaboTKa, TepMoMexaHuyeckad o6pabotka (HTMO un BTMO); TBepgodasHas
KpucTannmnsaums U3 aMoppHOro COCTOSAHNUS.

Tema 4. OnTummsaumsa Bblbopa MaTepuasioB [/ 3/IEMEHTOB W KOMIMOHEHTOB
n3aenni

O6Llme npuHUMNLI BblIbOpPa MaTepuanoB: CTPYKTypa ONTUMW3ALMOHHBLIX 3afady U
napameTpbl ONTUMMU3aUMK; CNOCOObI ONpeAeneHns 1 MOCTPOEHUs OCHOBHOMO MapameTpa
ONTUMM3ALNN; aNTOPUTMbI PELLIEHUA ONTUMU3ALMOHHBIX 3afa4 Ha NM3BM.

Tema 5. XapaKTepucTuKK 6a3 AaHHbIX, BbIOOp MaTepuasioB U TEXHOMNOIMIA Ha UX
OCHOBe

Knaccugukaums mMaTepuasioB N0 OCHOBHbIM MNpPW3HaKam: KiacCcuukaums cranen,
4yryHOB, LIBETHbIX METa/I/I0B ¥ CMNJIaBoB, M1acTMacC Y KOMMO3WTOB.

AHann3 BAUAHWS OCHOBHbIX (PAaKTOPOB BO3LEACTBUA HA W3MEHEHMe XapaKTepUCTUK
MaTepuaioB pas/IMyHbIX rPynn 1 060CHOBaHWe 6a30BbIX 3/IEMEHTOB TEXHOIOMMW UX MOSTYYEHNS.

Bblbop Tuna BO3AENCTBMSA AN WU3MEHEHMS CBOWCTB: TepM006paboTKa, XUMUKO-
TepMunyeckas 06paboTka; AehopmMaLMOHHOE YNPOUYHEHWE 1 Ap.

Tema 6. CTpyKTypa peLleHus Bbibopa MaTepuasioB U ONTUMa/IbHbIX TEXHOMNOTUIA
NPOW3BOACTBA AeTasleil MaLUMH, annapaToB 1 YCTPOUCTB

OCHOBHble NMPUHLMIMbI HA3HaYeHNs 6a30BbIX 3/IEMEHTOB TEXHO/IOMUN.

OCHOBHble pekOoMeHZaLuy No BbIGOPY M TepMUMUYecKoin 06paboTke psga rpynn Mapok
CTaIN: LeMeHTyemMble (HWU3KOYI/IepoaUCTbIe) CTasn;  ynydlaemble (CpefHeYrepoaucTbie)
CTa/I; BbICOKOMPOYHbIe CTaN; PECCOPHO-MPY>XWUHHbIE CTann; MOALWIMUMHUKOBbIE CTau;
M3HOCOCTOWKNME CTa/N.

MpuMepbl pelleHns ONTUMM3ALMOHHBIX 3a4ay Mpu BbI6GOpe mMaTepuasoB Y TEXHOMOMUN
HEKOTOPbIX MALLUMHOCTPOUTESbHBIX AeTaNei.



Tema 7. TlyTM coBepLUEHCTBOBaHUA MaTepuasioB A1 MallMHOCTPOEHUS,
NPUG0POCTPOEHUS, MUKPO- N HAHO3/IEKTPOHUKN

MoBbILLEHVE YUCTOTbI MONYNPOBOAHUKOBLIX MaTepuanoB. CosfaHue 6e30eeKTHbIX
MOHOKPUCTa/I/IOB. VICM0/b30BaHNe HAHO3ePEeHHbIX MaTeprasioB (06bEMHbIX HAHOCTPYKTYPHbIX)
A1 KOMNO3UTHBIX eTael COXKHbIX CUCTEM.

Tema 8. HaHOCTPYKTYpHbIE MaTepuasibl U HAHOTEXHO/10T U

Knaccuukaums  HaHOCTPYKTYPHbIX — MaTepuasioB:  YIbTpagmMcrepcHble  MOPOLUKWU,
06beMHbIE HaHOCTPYKTYpHbIe marepuabl, HaHOMOANMULMNONBaHHbIE
(HaHOCTPYKTYpUpPOBaHHbIE) MaTepuasibl U CPespl.

HaHoTexHonormM B MNPOM3BOACTBE MaTepuanoB W [eTaneil W3Aennin: TeXHOMorm
CBEPXTBepAbIX MaTepunanos, CyrnepMarH1uToB 1 ap.

Tema 9. basbl JaHHbIX N0 MaTepuaiaM N TEXHO/I0TUAM

TexHunyeckune ycnosusa 1 CTaHAapTbl, NPeAbaBseMble K MaTepuanam U TeXHONOr UM,

CoBpeMeHHbI€e 3N1EKTPOHHbIEe 6a3bl AaHHbIX CTa/el, CNIaBoOB U KOMMO3UTOB.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
51.B.0/1.13 «[Tpon3BoACTBEHHAA AeATEIbHOCTL MALUMHOCTPOUTENLHOIO NMPeAnpUATNA»

O6beM AUCUMM/IMHBI COCTaBNSAET _ 3  3ayeTHble eAWHWLbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalum.

dopma OTYETHOCTM — 3a4eT.
CogepxaHuve gucLnnInHbl

Tema 1. Mpon3BoACTBEHHbIE NPeanpuaTnuA r. TamboBa U Tam60BCKOI 06/1aCTU

OpraHu3aunoHHble  CTPYKTYpbl  npeanpuatuid.  KpaTkas ucTopus, NepcneKkTuBbI
pasBuTUSA, BbIMyCKaeMas MNPOAYKUUSA, MOCTaBLUMKKA, MNOTPeOUTeNn, C KOTOPbIMW CBSA3aHbI
npeanpuaTus.

Tema 2. NoArotoBka nponsBoAcTBa

Llenn » 3agaum NoAroToBKWM NPOU3BOACTBA. TexHMYecKas MOAroTOBKa MpPOW3BOACTBA.
OpraHu3zaumoHHas NoAroToBka nNponssogcTea. CrucTeMa Cco3faHns 1 OCBOEHUS HOBOW TEXHUKMN.
OpraHu3aLoHHO-MN1aHoBas MOAroTOBKa MPOM3BOACTBA. HayyHas MoAroToBkKa NPOM3BOACTBA.
Buabl Hay4yHbIX mccnefoBaHuii ((hyHAaMeHTa/lbHble UCCef0BaHus, NMONCKOBbLIE UCCef0BaHMS,
npUKnagHble nccnefoBaHns, paspaboTkn). KOHCTpyKTOpcKas noaroToBka nponssoAcTea (Lefb,
CYWHOCTb M Ccofep)KaHue, OCHOBHble (hYHKUMOHaNbHble 6/10KM 3afa4). TexHO/ormyeckas
MOAroTOBKa MNPOM3BOACTBA. TEXHOMOrMyeckas AOKyMeHTaums. [oHATME TEeXHOMOrM4YyHOCTU
KOHCTPYKUMN  (NPOM3BOACTBEHHAA W 3KCM/yaTauMOHHas TEeXHOIOTMYHOCTb  KOHCTPYKL MK
n3genus).

Tema 3. JITelHOe NPon3BOACTBO

MpumeHsieMble CNOCo6bl N3roTOB/IEHUS OT/IMBOK MCXOAHbIE MaTepuasbl 415 POPMOBKA Y
OT/INBKM 3ar0TOBOK; M3roTOB/IEHVE (DOPMOBOUHbIX CMECEN, (DOPM 1 CTEPXKHEN; MaBKa MeTaia
M 3a/MBKa NUTENHbIX (JOPM; YyaaneHue, OTAMBOK W3 (HOPM, BbIOMBKa CTEPXKHEN, O4YMCTKa
OT/INBOK; BUAbI Bpaka, MeTofbl ero 06Hapy>XeHUs 1 Cnocobbl UcnpasneHns. MporpeccuBHble
Cnoco6bbl NPON3BOACTBA /INTLIX 3ar0TOBOK, NMPUMEHSEMbIE Ha MPeLNPUATUSX.

Tema. 4. Ky3HeuHo-npeccoBble Lexa. O6paboTKa MeTa//10B AaB/IEHNEM.

Cnoco6bl NOMy4YeHUs NMOKOBOK M LUTAMMOBOK. TEXHOMOMMYECKMIA NPOLEeCcC NonyyeHus
LUTaMNoOBKK. MporpeccuBHble cnocobbl (hopMoo6pa3oBaHUs 3ar0TOBOK.

Tema 5. CBapo4HOe NPon3BOACTBO.

Cnocobbl  NONy4yeHUs 3aroToOBOK W MET/IOKOHCTPYKUWIA  CBAPKOW, WCXOAHble
martepuasbl, MeToAbl pPa3MeTKW; Crnocobbl pas3fesikKM WUCXOAHOro marepuana Ha 3aroTOBKW;
06paboTKa 3aroTOBOK oA cBapKy (MpaBka, 06paboTKa KPOMOK, MOSy4eHWe OTBEPCTUI B
3aroToBKax); BWAbl CBapHbIX COeAMHEeHWA. CBapOYHble TEXHOMOrNW, MNPUMEHSEMblE Ha
NpegnpuATUAX, MeXaHu3aunus U aBToMaTm3aums CBapoYHbIX paboT. MporpeccuBHbIe CNOCO6LI
CBapKM.

Tema 6. 3aroToBUTE/ILHOE MPOU3BOLACTBO.

VicxofHble matepuasnbl, BUAbI U METOAbI MOyYeHUS 3aroTOBOK. VI3roToB/eHNE WTYYHbIX
3aroTOBOK M3 NpoKaTa Ha MeTA/INIOPEXYLLUNX CTaHKax.

Tema 7. MexaHun4ecKoe (MexaHOCOG0POYHOE) MPOM3BOACTBO.

HasHayeHuve, 06nacTb NPUMEHEHWSs, TEXHOMOMMYeCKe BO3MOXXHOCTU Y OCHOBHbIE BU[bI
paboT, BbIMOMHAEMbIX Ha TOKApPHbIX, CBEPAW/bHBIX, LWAU(OBA/IbHbIX, (DPe3ePHbIX, CTPOra/ibHbIX
CTaHKax 1 CTaHKax C YAC/NOBbIM MPOrpaMmmHbIM ynpasneHvem (UIY).

Tema 8. TepMunyeckoe Npon3BOACTBO.

Ha3HayeHWe ¥ OCHOBHble TEXHONOrMYecKMe MpPOLEeccbl TEPMUYECKON U XUMUKO-
TEepMUYECKON 00paboTKM MaTepuasioB, MCMOMb3yeMble Ha npegnpusatusax. O6opynosaHue,



BCMOMOraTe/lbHble MaTepuasbl U NPUCNOCcO6IeHNs, NOArOTOBUTENbHbIE PaBOTbI; OpraHM3aUus
paboT Mo KOHTPO/IO KauecTBa fieTaseii nocne TepMUYECKOii 1 XMMUKO-TEPMUYECKOI 06paboTKy,
MeXaHu3aLus 1 aBToMaTu3aLms pabor.



AHHOTauMs K paboyein nporpamMmme ANCLUUMN/IMHBI
B1.B.1B «9NneKTUBHbIE ANCLUNN/IMHBI MO (PU3NYECKON KY/IbTYPE U CROPTY»

O6GbeM AUCUMNAMHBI cOCTaBNsieT 342 yvaca, BKoYas TPYAOEMKOCTb MPOMEXYTOUHOV
aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHuve gucLUnnInHbI

Pa3gen 1. Jlerkasa atnetmka

Tema 1. Jlerkas aTnetunka.

TexHuKa 6era Ha KOpPOTKME AMCTaHLUMW; CTapT, CTapTOBbIA pasber, 6er no AucraHuuu,
(hMHMLIMPOBaHKE. Pa3BnTIE OCHOBHbLIX (IM3NYECKMX KaueCTB CPeACcTBaMM NETKOW aTNeTUKN.

Tema 2. Jlerkas aTneTuka.

CoBepLUeHCTBOBaHME TEXHNKN 6era Ha KOpOoTKMe AnUCTaHumu.

Tema 3. Jlerkas aTneTuka.

TexHuKa 6era Ha cpefHMe 1 ANVHHbIE ANCTaHUMK: 6er No NpPsSMoii, 6er No NOBOPOTY.

Tema 4. Jlerkas aTnetunka.

CoBepLUeHCTBOBaHME TEXHWNKN 6era Ha cpefHue 1 ANMHHbIE ANCTaHLNN.

Tema 5. Jlerkas aTnetunka.

TexHMKa npbbKKa B AMHY C pa3bera cnocobom «COrHyB HOrm»: pasber, OTTa/iKMBaHue,
nonet, Npu3emeHme.

Tema 6. Jlerkas aTneTunka.

CoBepLUEHCTBOBaHME TEXHUKM NPbIKKa B ANMHY C pa3bera crnocobom «COrHyB HOTn».

Pasgen 2. CnopTMBHble Urpbl. OCHOBbLI TEXHNKW CMOPTUBHBIX Urp 6ackeT6o, BoNenoon,
thyT60.

Tema 7. CNopTUBHbIE UrPbl. TEXHNKA NepeMeLLIEHWNIA B CMOPTUBHBIX Urpax.

Tema 8. CNopTMBHbIE UTPbI.

TexHWKa BnageHna MA4Y0oM B CMOPTUBHbIX UTpax.

Tema 9. CNopTUBHbIE UTPbI.

TexHWKa Urpbl B 3aLLinTe U HanafeHuu B CNOPTUBHbLIX Urpax.

Pasgen 3. 'mMHacTuUYecKume ynpaxkHeHus ( C npegMeTamu u 6e3 NpegMeToB),
yNpakHEHUA  Ha TpeHaxkepax. CTpoeBble MNPUEMBbI Ha MecTe U B [ABMXKeHUU. OCHOBBI
aKpobaTuKu.

Tema 10. ' MMHaCcTUYeCKME YNPaXKHEHUSA

YNpaXXHEHUSA C OTArOWEHNAMU 1 63 OTATOLLEHUIA, YNPaXKHEHUS Ha TPeHaKepe.

Pasgen 4. ®nTHec.

YNpaxXHEeHUs, Hanpas/ieHHbIe HA FAPMOHUYHOE pa3BUTUE (DU3NYECKNX KAYeCTB Ye/l0BeKa,
yNydLleHne ero BHELLHEro snga

Tema 11. KonoHeTuKa, nnunarec.

TexHVKa cobMI0AeHNs NpaBu AbIXaHWs BO BPEMS BbIMOMHEHUS U3NYECKMX YIPaXKHEHWIA
Ha pasHble rpynmnbl MbILLL,

CTaTnyecKoe BbINOMHEHWE YNPAXXHEHWIA Ha COrNacoBaHHOCTb ABVKEHWS C AbIXaHWUEM.

Tema 12. Vora, puTMuka. KOMIIeKe ynpaxHeHuii Ans ynyyLleHns 3[0pOoBbS,
HOpMan3aumm paboTbl OTAENbHbIX OpraHoB.

Pasgen 5. CnopTMBHO — 03,0p0OBUTE/IbHOE MNJ1aBaHme

Tema 13. CnOPTMBHO — 030POBUTE/IbHOE N/1aBaHNe

CoBepLueHCTBOBaHME TexXHUKM MnaBaHus. (Kponb Ha rpyau, Kposib Ha CrivHe, 6pac).
BbINONHEHWe CTapTOB 1 NOBOPOTOB. [1ponsibiBaHMe gncTaHuMm 50 M BONIbHBLIM CTUNIEM.



AHHOTauuA K paboyeii nporpaMmme AUCUUNINHBI
51.B.[4B.1.1 «<HaHOTEXHO/10r MM B MaLLMHOCTPOEHUN 1 MPUBOPOCTPOEHNN»

O6beM AMCUMNIMHBI COCTaBNSeT _ 3  3a4eTHbIX eAVHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma OTYETHOCTM — 3a4eT.
CofepxxaHue gUCUNNANHBI

Pa3gen 1. TexHonornm Ha oOCHoBe HernslaHapHOro KpeMHus

Mpo6nemMbl  TEXHONOrMM  MOMYNPOBOAHMKOB.  BblpawimBaHue  MOHOKPUCTa//IOB.
OcobeHHOCTM  AetheKTO0Opa3oBaHMs B 6ECAMCNIOKAUMOHHBIX M MasIOAMC/IOKALMOHHbIX
Kpuctannax. W3rotosneHne nnactTMH W BO3MOXXHOCTU TeTTEPUPOBAHNA  3arpA3HAOLLMX
npumeceid. MpsaMoe coefvHeHWEe MOHOKPUCTIMYECKUX MIaCTUH — HOBbIA MEPCNeKTUBHbIN
MeToA (hopMUpOoBaHUA NPUBOPHBIX CTPYKTYP. AnuTakcuaibHble CTPYKTYpbI
MONYNPOBOAHMKOBBIX COeAVHeHNA. PynnepeHbl — MaTepuans 6yayuwiero. MAMN — TexHONOrms n
OCHOBHble HanpasfeHUs pPas3BUTUA  HaHO3NEKTPOHUKKN. KOHCTPYKTUBHO-TEXHOMOMNYECKME
0COOEHHOCTU  MJIOCKWX  MJIaHapPHO-3MUTaKCUa/IbHbIX  CTPYKTYp C  6apbepoM  LLIOTTKMW.
TexHonornyeckue Npo6s1emMbl MPON3BOACTBA HeMNaHaPHbIX NMOMYNPOBOAHMKOBLIX NPMOOPOB.
Pasgen 2. MNKpo- 1 HAHOOOBEKTbI B TEXHOIOMMM KOMIMO3ULMOHHbIX MaTepuasios.

Knaccugumkayms KOMNO3UUMOHHbLIX MaTepuanoB. Pa3paboTka TepMUYECKN CTabUbHbIX
KOMMO3UTOB Ha OCHOBE TYroniaBKMX MeTaN0B. YTnepoA-yrnepoaHble KOMMO3ULNOHHbBIE
matepuanbl. KepaMmmyeckme KOMMNO3ULMOHHbIE MaTepuasbl.

Pa3gen 3. TexXHONOrmm HaHOKepPamMnKM.

HaHokepamukun. Ocobble CBOCTBA HaHOKepamMuKW. [Mpubopbl  HAHO3/IEKTPOHUKMN.
3aBMCMMOCTb CBOWMCTB OT pa3Mepa 4actuu. MeTog cyxoro ynbTpasByKOBOrO MpPecCoBaHWS
KepaMuUyeckmx  HaHOMOPOLLIKOB. BbICOKOMpPOYHblE  TEPMOCTOMKME  KOMMO3ULMOHHbIE
mMaTepuanbl. Ha3HayeHWe, OCHOBHble (YHKLMOHa/bHble Mokasatenn. O6nacTb NPUMEHEHUS.
OcHoBaHus a/151 Bbl6opa. COCTOSAHME U TEHAEHUMSA Pa3BUTUS.

Pasgen 4. MNKpo- 1 HaHOOOBEKTHI B MOPOLLKOBbLIX MaTepuanax.

[Mpon3BOACTBO  >KeMe3HbIX TMOPOLUKOB. BoccTaHOBNEHHblE  Xefe3Hble  MOPOLUKMN.
XKenesHble MOPOLUKK, MONYYEHHbIE PaCMbI/IEeHNEM CTaiM  BOAOW BbICOKOIrO  [aBneHus.
["lOomMoreHHoNernpoBaHHbIe NMOPOLLKW. YacTUYHONMErMpOBaHHbIE MOPOLLUKKN. [MOPOLLKOBbIE CTa/IN.
TeHAeHL MM NPY NPOM3BOACTBE NMOPOLLKOBbLIX AeTa1ei.

Pasgen 5. MuWKpo- M HaHOOOGLEKTbI B TEXHOMOrMAX MaTepuasioB CcreyuasibHoOro
HasHayeHus.

MeTannbl U cnNiasbl CO creyuanbHbIMK CBOMCTBaMU. OCHOBHbIE CUCTEMbI CYrepcn/iaBoB
W npupoZa WX YNpouyHeHus. Hukenesble, >KeNe30HMKeNEBbIE, KOOa/IbTOBblE CMJIaBbl.
CoBpeMeHHble HUKeNeBble Cr/aBbl A1 NIONATOK ra30TypOuHHbLIX ABUratenein M YCTaHOBOK.
OBTEKTUYECKME KOMMO3UTbI. COBpPEMEHHbIE TEXHONIOTMM HUKENEBLIX AWUCKOBbLIX Cr/1aBOB.
NHTepmeTannmabl TUTaHa W Xenesa. TeXHOMOMMU >KaporpoyHbIX JIMTEMHbIX a1FOMUHUEBBIX
CMNaBoB. TEXHONOrMN Cr/iaBoOB MOBbILUEHHOW HAAEXHOCTW. KOPPO3MOHHOCTONKME CTaiv W
cnnasbl. MepcneKkTUBHbIE KOHCTPYKLUMOHHbIE CMNaBbl 419 aTOMHOW 3HEPreTUKN.

Pa3nen 6. TexHoMornm NpPon3BoACTBa CBEPXTBEPAbIX MaTeprasioB.

CuHTe3  BbICOKOMPOYHbLIX  MOMUKPUCTAII0OB U3 rpaduta C  UCMO/b30BaHMEM
CNOXHONErMpoBaHHbIX  KaTa/n3aTopoB. BbICOKOMNPOYHbIE — a/Ma3Hble  MOMNKPUCTabI B
TEXHONOrNAX W3roTOB/IEHUA UHCTPYMeHTa. BbipallyBaHue KPYNHbIX MOHOKPUCTa/II0B anMasa.
icnonb3oBaHme aiMasoB B HayKOEMKUX TEXHOOTUSAX.

Pasgen 7. MMKpPO- N HAHOOOBEKTbI B TEXHOMOMMUAX (PYHKLMOHA/IbHbBIX MOKPbITUM.



TexHONOrMM MHOFOKOMMOHEHTHbIX HAHOCTPYKTYPHbIX MNNEHOK. Tpubonornyeckue
MOKpbITVSA. CaMOCMa3bIBaOLLMECS MOKPLITUSA. TEXHONOMM XXapOCTONKNX NOKPbITUNA. MOKPLITHS
AN MeAuUMHbL.  AKYCTMKO-OMTMYECKME  MOKPbITUA.  TennonpoBoAsliMe  MOKPbITUS.
MHOrocnoiiHble NOKPbITUS B ONTUKE.

Pazgen 8. TexHONOrmmM MNepcrneKTUBHbLIX MOMMMEPHbIX MaTepuanioB CO chneunanbHbIMK
CBOWCTBaMW.

dOoTOaKTUBHbIE reTepoLMKNNYecKmne ONNFOMEpbl. TepmocToiiKne
(hoTONONMMEPU3YIOLLIMECS ~ KOMMO3ULMW AN CYXMX  MMEHOYHbIX  (DOTOPE3NCTOB.
@OoTOYYBCTBUTE/IbHLIE  KOMMO3ULMW AN 3M1EKTPOU3ONSALUMOHHBIX  NIAKOBLIX  MOKPbITUIA.
HanonHeHHble 31acTOMepHbIE KOMMO3ULMOHHbIE MaTepuasibl CO CreuuabHbIMKU CBOMCTBAMM.
Co3faHne 3n1acTOMEPHbIX KOMMO3ULMIA AN 3KOMorMyeckn 6e3onacHbiX LwWKNH. Co3paHue
3MaCTUYHbIX MaTEPUanoB, 3KPaHMPYHOLLMX BbICOKOYACTOTHOE 3M1EKTPOMArHUTHOE U3NyYeHre 3a
CYET MCMONb30BaHMS B KQYeCTBe HaMoMHUTENS MeTa/ICOAepXKaLLero rpajura.

Pasaen 9. HaHo4acTuubl 1 3alLMTa OKpYXXatoLLeii cpeapl.

YnbTpagunbTpaumns. Kepammuueckne memopaHbl B TPaAWLMOHHBIX CUCTEMAX OYMCTKM
3arps3HeHHOM BOAbl W Bo3dyxa. HaHokaTanmsaTopbl. WHTerpaums HaHOKaTasmM3aTOpoB W
METOA0B OYUCTKM BOAbl. [MpYMEHeHMe MOPOLUKOB MeTasioB A/ OUYUCTKU MPOMbILLNEHHbIX
0TX0/10B



AHHOTauuA K paboyeii nporpamme AUCUUNINHBI
51.B.[B.1.2 «OCHOBbl HAHOTEXHO/10T NN

O6beM AMCUMNIMHBI COCTaBNSeT _ 3  3a4eTHbIX eAVHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma OTYETHOCTM — 3a4eT.
CofepxxaHue gUCUNNANHBI

Pa3gen 1. OCHOBbI TEXHOMOM MW NOYMPOBOAHUKOBbLIX MaTepunasios

OCHOBHbIE NPO6/IEMbI TEXHOMOMUM NONYNPOBOAHMKOB. BblpalliBaHNe MOHOKPUCTa//OB.
OcobeHHOCTM  fedekTOo0Opa3oBaHMs B OGeCAMCNOKALMOHHBLIX M MalloAUCNOKaLMOHHbIX
KpucTannax. W3rotoBneHne nMnacTUH W BO3MOXHOCTW TETTEPUPOBAHUSA  3arpA3HAIOLLIMX
npumveceid. Mpsamoe CoeanHEHNe MOHOKPUCTANIMYECKMX MNACTUH — HOBbI MEPCMEKTUBHbIN
MeTo[ thopMUpoBaHUS NPUOOPHbIX CTPYKTYP. AnuTakcuanbHble CTPYKTYpbI
NoNynpoOBOAHMKOBbLIX COeAnHEHWI. PynnepeHbl — MaTepuansl 6yayuiero. MM — TexHonorus u
OCHOBHbIE HarpaB/ieHNs Pa3BUTUS  HAHO3MEKTPOHUKKN. KOHCTPYKTUBHO-TEXHOMOMMYECKNE
OCOGEHHOCTU  M/IOCKMX  MNaHAPHO-3NUTaKCUa/IbHbIX  CTPYKTYp € 6apbepom  LLIOTTKW.
TexHonornyeckue nNpo6embl NPOM3BOACTBA HEMNMTaHAPHbIX MOMYNPOBOAHMKOBLIX MPUGOPOB.
Pa3gen 2. OCHOBHble BOMPOCbI NPUMEHEHUS MUKPO- N HAHOOOBLEKTOB B KOMIMO3ULMOHHbIX
mMaTepuanax.

Knaccnmkaums KOMMO3MUMOHHBIX MaTepuasioB. OCHOBbI  MOJSTyYeHUS TepMUYECKM
CTabU/IbHbIX KOMMO3UTOB Ha OCHOBE TYronnaBKMX MmatepuanoB. OCHOBHblE YrnepofHble
KOMMO3ULMOHHbIE MaTepuanbl. Kepamuyeckme KOMMO3ULMOHHbIE MaTepuaibl — OCHOBbI
NONYYEHUS N NPUMEHEHNS.

Pa3nen 3. OCHOBbI TEXHO/1I0TMY HAHOKEPAMUKU

OCHOBbI 11 0CO6ObIe CBOMCTBA HAHOKEPaMUKK. 3aBUCUMOCTb CBOMCTB BELLECTB OT pa3mepa
X 4actuy. MeTog CyXxoro ynbTpa3ByKOBOIO MNPeCCOBaHMS KepaMUYeCKMX HaHOMOPOLLKOB.
BbICOKONPOYHbIE TEPMOCTONKME KOMMO3ULMOHHBbIE MaTepuanbl. HasHayeHue, OCHOBHble
(hyHKUMOHaNbHble nokasatenn. O6nactb npumMeHeHns. OcHoBaHWA AN Bblibopa. COCToAHME M
TEHEHUNSA pa3BUTHS.

Pa3gen 4. OCHOBbI NPUMEHEHNA MUKPO- N HAHOOOBHEKTOB B NMOPOLLKOBbIX MaTepuasiax

OCHOBbI NPOM3BO/CTBA XXENE3HbIX MOPOLIKOB. BOCCTaHOB/EHHbIE YKEME3HbIE NMOPOLLKMU.
JKenesHble MOPOLLUKKX, MOMYYEHHbIE PachblIeHNEM CTain  BOAOW BbICOKOrO  AaBNEHMS.
"OMOreHHONErnpoBaHHbIe MOPOLLKNA. YacTUYHONErMpoBaHHbIe NOPOLLKKX. MOPOLLKOBbIE CTanw.
OCHOBHble TEHAEHLMM NPU NPON3BOACTBE MOPOLLUKOBLIX AeTanei.

Pasgen 5. OCHOBbI NPUMEHEHUS MUKPO- U HAHOOOBEKTOB B CrelManibHbIX MaTepuanax u
crnaBax

OCHOBbI Knaccuukaumm wn MNpUMEHEHMS METaINIOB M CMMaBOB CO  CrneuuanbHbIMU
cBoiictBaMn. OCHOBHbIE CUCTEMbI CYMepcrnsiaBoB M MNpupoga UX YNpouHeHus. Hukenesble,
XKENe30HNKeneBble, KO06a/bTOBble Cr/laBbl. OBTEKTUYECKME KOMMO3UTbl. COBPEMEHHbIE
TEXHO/IOTUN HUKENEBbIX AMCKOBbLIX CMiaBoB. VIHTEpMeTaINAbl TUTaHa W XKenesa. TexHonornm
YKapOMpPOUHbIX NINTENHbIX aTHOMUHMEBBLIX CMMAaBOB. TEXHOMNOrMW CMaBOB  MOBbILIEHHOW
HageXHoOCTN. KOppO3MOHHOCTOVKME CTann W chnaebl. [epcnekTUBHbIE KOHCTPYKLMOHHbIE
Cnnasbl /19 aTOMHOW 3HEPreTUKMN.

Pa3gen 6. OCHOBbI TEXHO/I0I M NPOM3BOACTBA CBEPXTBEPAbIX MaTepnasios

CuHTEe3  BbICOKOMPOYHbLIX  MOMMKPUCTANNOB M3 rpaduta C  MCMNO/b30BaHMEM

C/IOXHO/IErMPOBaHHbIX  KaTann3aTtopoB. BbICOKOMPOYHbIE anMa3Hble  MOMMKPUCTaNbl B



TEXHO/IOTUAX N3rOTOB/IEHUA UHCTPYMeHTA. BbipalimBaHue KpynHbIX MOHOKPWUCTA/I/IOB a/iMasa.
icnonb3oBaHye aiMa3oB B HAYKOEMKMX TEXHO/IOTUSIX.
Pasgen 7. OCHOBbl [MPUMEHEHUA MUKPO- W  HAHOOOLEKTOB B  TEXHOMOMMSAX
(DYHKLMOHa/IbHbIX NOKPbITUI

OcHoBbI TEXHO/I0rnn MHOTOKOMMOHEHTHbIX HaHOCTPYKTYPHbIX M/IEHOK.
Tpnbonornyeckne MOKPbITUS M CaMOCMasblBatoLLMEC MNOKPbITUA. OCHOBbI  MONYyYeHUs
YKapOCTOMKNX MOKPbITUA. CrneunanbHble MOKPbITUS ANS MeAULMHBL. AKYCTUKO-ONTUYECKME
MOKPbITMS.  TennonpoBOAsLLME MOKPbITUS W MHOTFOC/OVHbIE MOKPbITUS B OMTUYECKUX
YCTPOWCTBaXx.
Pasgen 8. OCHOBbI TEXHOMOM MM MOSIMMEPHbIX MaTepuasioB CO creymasibHbIMM CBOMCTBaMMN

OCHOBbI NOMTYYeHWS HAMOIHEHHbIX 3/1aCTOMEPHBIX KOMMO3ULMOHHbLIX MaTepuasioB Cco
cneynanbHbiMy - cBolicTBaMu. Co3AaHMe 3M1aCTOMEPHbIX KOMMO3ULUMIA  ANS  3KOOrNYeCKn
6e3onacHbIX WWH. Co3faHne 3M1aCTUYHBIX MaTepuasioB, 3KPaHUPYHOLLMX BbICOKOYACTOTHOE
3NEKTPOMArHMTHOE  M3/ly4eHMe 3a CYeT UCMO/Mb30BaHWA B  KayeCTBE  Haro/IHUTeNs
MeTa/I/IcCoepXKaLlero rpamra.
Pa3gen 9. BAnsHMe HaHOpPa3MepHbIX YacTUL, Ha OKpYXKatoLlyto cpeay

OCHOBbI TexHoMoOrMn ynbTpauabTpaunn. FpuMeHeHWe KepamMyecKux MembpaH B
TPaAMLMOHHBIX CUCTEMAX OYUCTKM 3arps3HEeHHON BOAbl WM BO3ayxa. HaHokaTanusatopbl.
MHTerpaums HaHOKaTaM3aTopoB M METOLO0B OUMCTKM BOAbI. [prMeHeHe NOpoLLKOB MeTaoB
A5 OYUCTKM MPOMbILLIEHHBLIX OTXOA0B.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
51.B.[B.1.3 «CouymanbHasa agantaumsa K npogecCMoHa/IbHON feATeIbHOCTU

O6beM AMCUMNIMHBI COCTaBNSeT _ 3  3a4eTHbIX eAVHULbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma OTYETHOCTM — 3a4eT.
CofepxxaHue gUCUNNANHBI

Pasgen 1. TexHonornm NnpnboposB Ha OCHOBE HerMIaHaPHOro KPemMHUs

Mpo6nemMbl  TEXHOMOrMX  MOMYNPOBOAHWMKOB.  BblpawBaHne  MOHOKPUCTa/1/10B.
OcobeHHOCTM  AetheKTO0Opa3oBaHMs B 6ECAMCNIOKAUMOHHBIX M MasIOAMC/IOKALMOHHbIX
KpucTasinax. W3rotoeneHve nnacTUH W BO3MOXHOCTW TETTepUPOBaHUSA  3arpA3HAOLLMX
npumeceid. MpsaMoe coefvHeHWEe MOHOKPUCTIIMYECKUX MIaCTUH — HOBbIA MEPCreKTUBHBIN
MeTo[, (hopMUpOoBaHUA NPUBOPHBIX CTPYKTYP. AnuTakchaibHble CTPYKTYpbI
MONYNPOBOAHMKOBBIX COeAnHeHUA. MM — TeXHOMOrns ¥ OCHOBHbIE HamnpaBNeHUs PasBUTUS
HaHO3MEKTPOHUKN.  KOHCTPYKTMBHO-TEXHOMOMMYECKME OCOBEHHOCTM  MOCKMX  MJiaHapHo-
aNUTaKCUa/IbHbIX CTPYKTYp € 6apbepoM LLIOTTKM. TexHonornyeckme npobsembl Npov3BOACTBa
HenaHapHbIX NOMYNPOBOAHMKOBLIX NPMGOPOB.

VHKNI03MA KaK HopMa >XU3HW. WHK03US Kak MpoLuecc, TPebyoLWmin NpunoxeHns
ornpegeneHHbIX YCUINIA AN JOCTVXKEHWSI PaBHbIX BO3MOXHOCTEA ANS BCEX, HEe3aBUCUMMO OT
nona, BO3pacTa, COLUMasbHOro crartyca, 06pa3oBaHWs, 3THUYECKOW MPUHALIEXHOCTW, UTOObI
obecneynTb BCEM /OAAM MOTHOLLEHHOE 1 aKTUBHOE Y4YacTue BO BCEX Cpepax XU3HU

OcHoBHble nosioXkeHns KoHeeHumn OOH o0 npaBax MHBaINAOB B CBeTe COBMOAEHUS NpaB
yenoseka. OCHOBHble HOPMATUBHbIE aKTbl, PErynvpyoLLMe npasa UHBaIMAOB U iy, ¢ OB3 u
06ycnaenuBaroLLMe HeOO6X0AMMOCTL 06ecneyeHns JOCTYNHOCTU A8 HUX 06BEKTOB COLMaIbHON
MH(PaCTPYKTYpbl W yCniyr. 3akoHOAaTeNlbHble aKTbl, perynupytowmne obecrieyeHne Ans
WHBAMLOB  [AOCTYMHOCTM  NPO(ECCMOHANBHOrO  06pa3oBaHMst M NPOECCUOHANBbHOM
[eAaTenbHOCTU

Pasgen 2. MMUKPO- M HAHOOOBLEKTbl B TEXHONMIOTMX  KOMMO3ULMOHHBIX W
MaLUMHOCTPOUTE/IbHbIX MaTepuanoB

Knaccugpukayms KOMMO3WMUMOHHBIX  MaTepuasioB MO CBOMCTBAM W MPUMEHEHUIO B
npubopax W YycTponcTBax. Pa3paboTka TepMMYeCKM CTabu/ibHbIX KOMMO3UTOB Ha OCHOBE
TYronnaBkux MeTa/l/ioB. YTnepof - YrnepoAHble KOMMO3WULMOHHbIE MaTepuaibl U UX
NMPUMeHeHne B TexHuKe. Kepammnyeckme KOMNO3ULMOHHbIE MaTepuaibl.

TpygHoCcTM M 6Gapbepbl Ha MyTU WHKIAO3UMKM U CNOCO6blI MX MPEOAOSIEHUNS.
ObecneyeHne JOCTYMNHOM cpefbl

CouMOKyNbTypHble U CYObLEeKTMBHble Gapbepbl (OTCYTCTBME Yy MHOIMX JIIO4EA onbiTa
06LLEeHNA C MHBaIMAAMU, HaJMuMe CTEPeoTUNOB B OTHOLUEHWM HUX; HEroTOBHOCTb Camoro
WHBaNNAA BK/IOUYATLCA B COUMaNbHYHO Cpefy W3-3a CHUXKEHHOro KOMMYHWKATUBHOIO
noTeHumana, onbiTa )OpM B3aUMOLENCTBMS).

JoCTynHOCTb cpefbl — Kak CcouMasibHOe [BUXXEHWe, CBA3aHHOe C CO34aHVveM TOBapos,
OKpyXatoulern cpefbl M KOMMYHWMKALMOHHbBIX CUCTEM, MaKCUMaJlbHO [OCTYMHbIX AN
MaKCVMa/lbHO LUIMPOKOr0 CNeKTpa nosb30Bateseil.

Mogenu noANTUKM U COLUAIBHOTO MNOBEAEHUA B  OTHOLUEHUW WHBAIMAHOCTU U
MasIOMOOW/IbHbIX TPYMN HaceNeHns.

MapameTpbl  JOCTYNHOCTW:  JOCAraeMocTb,  6e30MacHOCTb,  MH(OPMaTUBHOCTD,
KOMMOPTHOCTbL (YA06CTBO) U Ap.

Pa3gen 3. TexHONOrmm HaHoOKepamumnKu



HaHokepamuku. Ocobble CBOMCTBA HaHOKepaMWKW. [pnbopbl  HAaHO3MEKTPOHUKW.
3aBMCMMOCTbL CBOWMCTB OT pasmepa 4acTuy. MeTog Cyxoro ynbTpa3ByKOBOIO MPeccoBaHUs
KepaMU4ecKmMx  HaHOMOPOLLKOB. BbICOKOMpPOYHbIE  TEPMOCTOMKME  KOMMO3ULMOHHbIE
martepuanbl. Ha3HayeHue, OCHOBHble (DYHKLMOHaNbHblE Nokasatenn. O61acTb NPUMEHeHMs B
npnbopax 1 MmawmMHOCTpPoeHMn. OcHoBaHUA A/1st Bbibopa. COCTOSHUE U TEHAEHUMSA PasBUTUA.

MHKNO3MBHLIA  AM3ailiH M acCUCTMBHbIE  TexHonoruu. Wx peanusaymsi B
NpogecCNOHaIbHOWN AeATE/TbHOCTU

MpYHUMNbI  MHKNKO3MBHOMO  Au3aiiHa, Heob6X0AUMMOCTb MX Yy4yeTa M 0COBEHHOCTU
peanu3aumm B NpoheccnoHanbHoM AedTeNIbHOCTY.

ACCUCTMBHbIE TeXHONMornn. Knaccmgukaums acCUCTUBHbBIX TEXHONOMWIA:

- TEXHONOIW ANA NOAEN C CEHCOPHLIMW HapYLLEHWSMI, BKKOYas: aCCUCTUBHbIE CPeaCcTBa
ANA AL, C HapyLleHusamn cnyxa (CypAovH(OpMaLMOHHbIE CPefcTBa); acCUCTUBHbIE CpeacTBa
ANA L, C HapyLLEeHNAMM 3peHns (TUAONHPOPMaLMOHHbIe CPeCTBa); aCCUCTMBHbIE CPeACTBa
AN AL, C HapyLLIEHUAMK peyun (ronocoobpasyroLme cpeacTsa);

- TEXHONOIMM ANA NOLENA C (PU3NYECKMMMN HapyLLEHNAMMW B paboTe ONOPHO-ABUIaTe/lbHOro
annapaTta (MOTOPHbIMM HapyLUEHMSIMW), BK/IOYas HOXHble MaHUMYNSTOPbI-MbILWW, YCTPOWCTBA
MepenncTbiBaHNS KHUT, BUPTYa/lbHbIE KNaBnaTypbl 1 4p. ;

- TexXHonormv pans naer € OorpaHUYeHMsMU no  06WeMeANUMHCKAM  NOKa3aHUAaM
(Hanpumep, Ans 6epeMeHHbIX XXEHLLMUH, MOXMWIbIX NHOLENA, NOLENA, NePEHECLUNX UHCYNLT U T.M.).

Pasgen 4. MMKpPO- 1 HaHOOOBEKTbI B MOPOLLKOBbLIX MaTepuanax

[Npon3BOACTBO »KeNe3HbIX NOPOLLKOB. BOCCTaHOB/IEHHbIE XeNe3Hble NOPOLLKN. XKenesHble
MOPOLLIKY, Mo/yYeHHble pacrnblfieHnem cTanm BOAONA BbICOKOI0 [laB/IeHNS.
"OMOreHHoMernpoBaHHbIe MOPOLLKK. YaCcTUYHONErMpoBaHHbIe NOPOLLUKN. MOPOLLIKOBbIE CTa/IM C
HaHOOObeKTaMWU. TeHAeHLUMN NpPU NPOM3BOACTBE MOPOLUKOBbIX AeTaneil (TpExmepHas nevatb
U3Le/IMIA C NOC/OMHBIM Na3epHbIM CrieKaHWeM, HaHONErMpPOBaHME NMOPOLLIKOBBLIX CTPYKTYP).

Pasgen 5. MWKpPO-M HaHOOOBLEKTblI B TEXHOMOIMSAX MaTepuanoB CreymasibHoro
Ha3HaveHus

MeTannbl 1 cnnasbl CO CneymanbHbIMU CBOCTBaMM. OCHOBHbIE CUCTEMbI CYMNepCrniaBoB U
npupoaa nx ynpovHeHus. Hukenesble, XXene3oHuKenesble, K0basbToBble cnaBbl. COBpPEMEHHbIE
HMWKeNeBble  CMMaBbl AN 70NATOK  ra3oTypOMHHbIX  ABUraTenel U yCTaHOBOK
BbICOKOTEMMEPATYPHbIX YCNOBMI paboTbl. IBTEKTUYECKME KOMMO3UTbI U UX MPUMEHEHNE B
npuoopax. COBpPeMEHHble  TEXHONIOTUN  HWUKENeBbIX  CMAaBoOB U UX  MPUMEHEHME.
NHTepmeTannmabl TUTaHa W Xenesa. TeXHOMOMMU >KaporpoyHbIX JINTERHbIX a1FOMUHUEBBIX
CnnaBoB. TEXHOMOrMWM CMNaBOB MOBbILEHHOW HaAeXHOCTU. KOppo3MOHHOCTONKME cTanu W
cnnasbl. MNepcneKkTUBHbIE KOHCTPYKLUMOHHbIE CMaBbl /19 aTOMHOM 3HEPTeTUKM,

Pasgen 6. TexHO/10rum Npom3BoACTBa CBEPXTBEPAbIX MaTepnasion

CVHTe3  BbICOKOMPOYHBLIX  MOJIMKPUCTA/INOB M3 rpaura C  WUCMO/b30BaHNEM
C/IOXXHO/IErMPOBaHHbIX  KaTa/n3aTtopoB. BbICOKOMPOYHbIE  anMa3Hble  MOMMKPUCTaNibl B
TEXHOMOMUSX M3rOTOBMEHUS WMHCTPYMEHTA WM MAalLUMHOCTPOUTENbHbIX [eTaneil MOBbILIEHHOW
M3HOCOCTOWKOCTW. BbipaliyBaHue KpynHbIX MOHOKPUCTaN/I0B anmasa. Mcnonb3oBaHMe anmas3oB
B HAYKOEMKMX TEXHOMOMMSIX B KAYeCTBE MOMYNPOBOAHNKOBBLIX NPMO0OPOB.

Pasgen 7. MMKpO- 1 HAHOOGBEKTbI B TEXHONOMMAX (DYHKLMOHA/IbHbIX MOKPbITUI

TexXHONOrMM  MHOTOKOMMOHEHTHBIX — HAHOCTPYKTYPHbIX  MJIEHOK.  Tprbonornyeckume
NOKpbITMS. CaMOCMa3bIBaOLLMECH MOKPBITUA. TEXHONOMMN XXAPOCTONKMX NOKPbITUIA. OKPbITHS
AN MeAUUMHBbI M XUMWUYECKOro MalLMHOCTPOeHUSA.  AKYCTUKO-OMTUYECKME MOKPbITHA.
TennonpoBoAsLLmMe NOKPbITUS. MHOroCN0MHbIE NOKPbLITUSA B ONTUKE.

Pasgen 8. TexHonorMm nepcneKTUBHbLIX  MO/IMMEPHbIX  MaTepuasioB  Co
cneuyasnbHbIMM CBOMCTBaMM

POTOaKTUBHbIE reTepoLMKInNYecKme O/IMromepsl. TepmocToiikne
(hoTONONMMEPU3YIOLMECH  KOMMO3UUMW AN CYXUX  TMJIEHOYHbIX  (DOTOPE3NCTOB.
@OTOUYBCTBUTENbHbIE  KOMMNO3ULUMW  ANA  3/1EKTPOU3ONSALUMOHHbBIX  NIAKOBbIX  MOKPbITUIN.
HanonHeHHble 3n1acTOMepHble KOMMO3ULMOHHbIE MaTepuasbl CO CneumanbHbIMU CBOWCTBaMMU.



Co3faHne 3M1acTOMEPHbIX KOMMO3WLWIA Ans 3KOMOrMYecKn 6e3onacHbiX WWH. Co3faHue
3M1aCTUYHbIX MaTepUasnoB, IKPaHMPYHOLLMX BbICOKOYACTOTHOE 3/1EKTPOMArHUTHOE M3nydeHune 3a
CYET UCMO/Mb30BaHMS B KAYECTBE HaMO/IHUTENS METa//ICOAEPXKaLero rpadura.

Pa3gen 9. HaHouacTULbl 1 3alLMTa OKpYXKatoLLeli cpeabl

YnbTpagunbTpauus. Kepamuueckue Mem6paHbl B TPaAMLIMOHHBIX CUCTEMAX OUUCTKU
3arps3HeHHol Bofbl M BO3Ayxa. HaHokaTanusaTopbl. WHTerpauus HaHOKaTanu3aTopoB W
METOI0B OYMCTKM BOAbl. [PUMEHEHVE MOPOLLKOB METaNNI0B A1 OUYNCTKU MPOMbILLNEHHbBIX
0TXO0[10B.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
51.B.4B.2.1 «TexHonormm KOMMno3nLnoHHbIX MaTepuaioB»

O6beM AWCUMNANHBI COCTaBAsSeT _ 5  3a4eTHbIX egUHUL, BK/IKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopmMa 0TYETHOCTU — 3K3aMeH.

CofepxaHue gUCLNNNNHBI

Tema 1.OCHOBHbIle MOHATUS U ONPeAeSIeHNSA BbICOKOMOEKYNSAPHbIX COAVHEHWIA.
PacnpocTpaHeHne NoOMMMEPOB B MpuUpode, COCTOAHWE MPOW3BOACTBa MONUMEPOB. [TOHATUSA
MOHOMep, O/NIMroMep, BMC, MOIMMepP, COCTaBHOE 3BEHO, MOBTOPAOLLEECA COCTaBHOE 3BEHO,
CermMeHT, MOHOMEPHOE 3BEHO, KOH(UTypaLnoHHOe 3BeHO, MaKpOMOJEKY/a.

Tema 2. LlenHble npoueccbl CUHTE3a MaKpoMosiekyn [lonumepusaums, CTeneHb
nonnmepusalmMm MakpoMmoneKysbl, CTENEHb NonMMepusaunmn nonumepa. Nonvmepromonorn wn
nosiMepaHanoru.

Tema 3. CTyneH4aTble npoueccbl 06pa3oBaHMs MaKpoMosieKyn. MonnkoHaeHcaums.
MexaHn3M MOMIMKOHAEHCAL MK, Cblpbe, MPOW3BOACTBO CMO/, MPECCOBOYHbLIE MaTepuaibl,
cnoucTble NnacTukn. CTyneHyaTas noanmepusaums.

Tema 4. Tlnactugukauma wn  naactuukartopbl.  Bugbl  gedopmaymm — Ten.
MnacTnmKaTopbl U UX BANSHME HA CBOWCTBA NOMMEPOB.

Tema 5. ObopyfoBaHue 419 NPon3BoACTBa niacTmacc. Knaccudurikaums obopyaosaHus
[ANA NPOM3BOACTBA MnacTMacc. PeakumoOHHbLIe annapartbl Nepuoanyveckoro M HemnpepbiBHOIo
AencTBuS.

Tema 6. CmecuTtenbHoe obopypoBaHue. Cmecutenu NS CbiNyynx M NIacTUYECKMX
MaTepuasioB.Ha3HayeHne W KiacCuuKaums CMecuTeneil, MexaHW4ecKme CMecuTenu Aans
CbIMy4ynx mMaTepuasioB, NHEBMATUYECKNEe CMECUTENN NS CbiNy4ynUX MaTepuanos, MeLlaTenu ans
naacTMacc, CMecuTenu 41 Nact U CUHTETUYECKNX 3aMasokK.

Tema 7. OCHOBHble MOHATUA W OMpPefesieHNA KOMMO3ULUMOHHbIX MaTepuasios.
KomMnosunumoHHble MaTepuanbl. KOMNo3uTbl Kak martepuasibl KOHCTPYKLMOHHOMO Ha3HaYeHus.
Knaccnurkaums KOMNo3nLMOHHbIX MaTtepuanos. NpruMeHeHVe KOMMO3ULMOHHbIX MaTepuasnos B
pa3NNYHbIX 0TPacNAX NPOMbILLIEHHOCTH,

Tema 8. OCHOBHble MOHATUA MEXaHWKW KOMMO3ULMOHHBIX MaTepuasios. Moaynu
yrnpyroct KOMMO3ULUMOHHBLIX MaTepuanos. [MPOYHOCTb KOMMO3ULMOHHbLIX MaTepuasnos npu
pacTaXeHUN. NMPOYHOCTL KOMMNO3ULMOHHBLIX MaTepuanoB Npu CXaTun.

Tema 9. KOMMOHEHTbI, MCMO/Ib3yeMble MPU MPOU3BOACTBE KOMMO3ULMOHHBLIX
MaTepuanoB. MaTpuyHble mMatepuanbl. Apmupytowine 3nemeHThl. [MonyyeHne 3arotoBOK A4
MOJIMMEPHBIX KOMMO3MLMOHHBIX MaTepuanos B Buge npenperos. O6beAnHEHVE YNPOUHAIOLWMNX
3/1EMEHTOB.

Tema 10. T1pov3BOACTBO MeTa/I/IMYECKUX  KOMMO3ULMOHHLIX  MaTepuasios.
TBepaopacTBOpHbIE CMOCOObI NPOU3BOACTBA META//IMYECKUX KOMMO3ULMOHHBIX MaTeprasios.
XngkoasHble Crnocobbl MPOM3BOACTBA  METAIIMYECKMX  KOMMO3ULMOHHBIX  MaTepuasios.
"a30(hasHble METO/AbI M3rOTOB/IEHNSA AeTasleil METaITMYECKUX KOMMO3UTOB.

[MonyyeHne MeTa/IMYECKMX KOMMO3ULMNOHHLIX MaTepuaioB METOLOM 3/1eKTPOMIUTUYECKOTO
ocaxkaeHus. [incnepcHo-ynpoyHeHHbIe KOMMO3ULMOHHbIE MaTepuabl.

Tema 11. INpon3BoOACTBO NOIMMEPHbIX KOMMO3ULMOHHbIX MaTtepuasioB. KOHTakTHOe
(hopmoBaHve nonvmMepos. MonyyeHne n3gennii U3 NOMMEPHbLIX KOMMO3ULMOHHBIX MaTepuasioB
Mo TeXHOMorMK (HOPMOBaHUSA C 3NACTUYHON AuadparMoii. MonyyeHve U3Lenunii 3 NoAMMepPHbIX
KOMMO3UTOB C WCMO/Mb30BaHWEM TEXHOMOMMU  (DOPMOBaHUA  [aBfeHuem. [peccoBaHue



MOSIMMEPHbIX KOMMO3UTOB B (hopmax. MonyyeHune M3genuii u3 nosmMMepHbIX KOMMO3WUTOB MO
TexHonormy opMoo6pasoBaHnst HAMOTKOIA.

Tema 12. Yrnepoa-yrnepofHble, Kepamuueckne U rnbpuaHble KOMMO3ULMOHHbIE
mMaTepuanbl.  YTNnepoa-yrnepogHble, KepamMuyeckne U TUOPUAHbIE  KOMMO3ULMOHHBIE
MaTepuarbl.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
51.B.[B.2.2 «<KoHCTpymnpoBaHme 1 NPON3BOACTBO N3N U3 KOMMO3ULMOHHbIX
MaTepunasioB»

O6beM AMCUMNANHBLI COCTaBNSET _ 5  3a4eTHbIX €AMHWLDbI, BK/HOYas TPYAOEMKOCTb
MPOMEXYTOUHOI aTTecTaLuu.

dopma 0TYETHOCTU — 3K3aMeH.

CopeprkaHue gUcLMnvHbI
Tema 1. OCHOBHbIe MOHATWSA 1 ONpPeAeneHNst BbICOKOMOEKYNSIPHbIX COeAMHEHWA

BeegeHve. OcobeHHocTn  cBoilcTB MKM. Twunbl usgenunii n3 MKM. CTpykTypa
MOMMEPHOr0 KOMMNO3MLMOHHOIO MaTepuana.

Tema 2. Kraccudukaumsa  nNOAMMEPHbIX — KOMMO3UUWOHHBIX — MaTepuasioB.
Knaccugukaumsa NKM no tTuny HanosHuUTens.
Tema 3. Buabl HaNoNMHUTENE U UX MPON3BOACTBO

Mpown3BoacTBo HanoNHWUTENe: CTEKNAHHBIX, Yro/ibHbIX, MO/IMMEPHbLIX BO/TOKOH.

Tema 4. PeaktonnacTbl. OCHOBHble CBEfleHUS MO TWMam CBA3YHOLWMX, LMK/bI
(hopmMOBaHUs, OTBEPXKAEHMNE CBA3YIOLLIMX.
Tema 5. O60pyf0BaHMe 1 MeTOAbI NepepaboTKM naacTMace

MeTogpl nepepaboTkn NMKM B n3genmsa. OCHOBHbIe XapaKTepUCTUKN METO/O0B.
Tema 6. MNMponssoacTeo nsgenuin n3 NKM

OcobeHHoCTV (hopmoBaHust u3aenuii 3 TKM: BbIGOpP HaMOMHWUTENSs, CBS3YHOLLErO,
BCMOMOraTe/IbHbIX MaTepuaos.

Tema 7. OCHOBHbIE MOHATUA 0 NPOEKTUPOBAHNN OCHACTKU

CeefieHns 06  ocHacTke.  OCO6GEHHOCTM  MPOEKTMPOBaHMS,  TpeboBaHMA  npu
MPOEKTNPOBaHNN K META/IIMYECKM W HEMETA/IIMYECKUM OMNpaBKam 1 OCHACTKe.

Tema 8. OKoHuaTeslbHasA 06paboTKa mn3nenui
MexaHun4yeckas 06paboTka nonyyeHHoro musgenus n3 NKM
Tema 9. [leheKTbl N KOHTPO/Ib KayecTBa

TexHonornyeckne fAedekTbl B KOMMO3UTHbIX M3AENNsAX, UX Knaccugukaums. KoHTponb
KauyecTBa n3genuii n3 NMKM.

Tema 10. MeTobl NPoOn3BOACTBA CI0XHOCOCTaBHbIX N3AENNI

BapuaHTbl TEXHOMIOTNYECKNX PELLEHWNIA M3rOTOB/IEHNS COTOBbLIX TPEXCNONHBIX NaHesen 13
NMKM BakyymMupoBaH/eM, aBTOK/1aBHbIM (DOPMOBaHMEM

Tema 11. NMpom3BOACTBO MU3AENNIA N3 KOMMNO3ULMOHHbBIX MaTepuanos

TexHONorms nosyyeHns CTEKNO- YrAennacTUKOBLIX W3Aennin. TexHONorms nonyyeHus
KOMMO3UTHBIX LLUYMOMOr/IOWatoWwmnx naHesneid. TeXHONOrna nonyvyeHns TONCTOCTEHHbIX AeTasen.
TexHOoNorna nonyyeHns IMHHOMEPHbIX feTaneidl. TEXHONOrns NofyyYeHns TpybyaTbixX n3nenunii
13 MKM. TexHonorna noayvyeHns n3gennii n3 TepMoniacTos.

Tema 12. T[1pom3BOACTBO U3AENUIA U3 META/UIMHECKUX  KOMMO3ULMOHHbIX
MaTepuanoB. TBepAoOpacTBOPHbIE CMOCOObI MPOM3BOACTBA META/INYECKMX KOMMO3ULUOHHbIX
maTepuanoB. XuakodgasHble Cnocobbl MPOM3BOACTBA META/IMYECKMX  KOMMO3ULMUOHHbIX
maTepuanoB. [a3oga3Hble METOAbl W3rOTOBNEHUS AeTane MeTal/IMYecKMX KOMMO3WUTOB.
[MonyyeHne MeTaN/IMYECKMX KOMMO3ULMOHHBLIX MaTeEPUanoB METOAOM 3/1EKTPOINTUYECKOIO
ocaxxaeHua. JucnepcHo-ynpoYyHeHHbIE KOMMO3ULMOHHbIE MaTepuasbl.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.B.AB.3.1 «Kpuctannorpagunsa»

O6beM AWCUMNANHBI COCTaBNSET _ 5  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma 0TYETHOCTU — 3K3aMeH.
CofepxxaHue gUCUNNANHBI

Tema 1. BBegeHue

MpeameT 1 3agaun Kpuctaniorpaduu. MNMoHATUE KPUCTAIIMYECKOTO COCTOAHMA. 3aKOH
MOCTOSHCTBA YI/10B. 3aKOH paLyOHa/IbHbIX OTHOLLEHUA.
Tema 2. AHa/IMTUYECKOe onucaHme NPocTPaHCTBEHHOM peLleTKN

MpocTpaHCTBEHHasA peLueTka. Meprog NoBTOPSEMOCTU. DNeMeHTapHas avelika. Y3/0Bble
npsamble. Y3n0Bas MJOCKOCTb. CMMBOM  CeMeCTBA  Y3/10BbIX  M/OCKOCTEN. CuUCTeMbI
KOOpAUHATHbIX OCel. MoHATVE KpUcTaniorpamyecKoii 30Hbl. Y paBHEHWE 30HbI.
Tema 3. ObpaTHasi peLleTka

OnpepeneHvie 06paTHON peLUeTKWU. JNeMeHTapHble TPaHCNAUMM B 0O6PaTHOW peLLeTKe.
MprMeHeHNe 06PaTHON PELLETKN K PELLIEHWNIO 3aay KpucTaniorpapuu.
Tema 4. Kpuctannorpaguyeckume npoekumm

[MoHATME KPUCTaNIMYECKOTO U MONAPHOrO0 KOMIM/EeKCOB. [THOMOHMYecKas MpoeKums.
"THoMocTepeorpadumyeckas npoekuus. Cetka Bynbtha v npuembl paboTbl € Heir. Mpumepsl
peLleHmns 3a4a4 ¢ NOMOLLbIO CeTKMN Byrba.
Tema 5. CAMMETPUA KPUCTa/10B

OnpegeneHvie cummeTpun.  CummMeTpuyeckne npeobpasosaHus. [NpeobpazoBaHus
nepsoro poga. lMpeobpa3oBaHve KOOPAMHAT NpPW MOBOPOTe BOKPYr ocu. [MpeobpasoBaHuie
BTOporo poga. MNpeobpa3oBaHue KOOpAMHAT MpU 3epKasibHOM OTpaxeHWW. lMNpeobpasoBaHue
KoopauHaT, 06yCnoBNeHHOe MHBEPCUE. DneMeHTbl CMMMETpUM. OCb CUMMETPUM, MIOCKOCTb
3epKa/IbHOTO0 OTPAXEHUA, LEeHTP WHBepCUW. 3epKasibHO-MOBOPOTHbIE WU MHBEPCUOHHLIE OCW.
O603HayeHne 3/1eMEHTOB CUMMeTPUK. CrIoXKEHWE 3/IEMEHTOB CUMMETPUN (OCHOBHbIE TEOPEMBI).
Bo3MOXHble CcOYeTaHWs HenapaliefibHbIX MOBOPOTHLIX 0Cel. OCHOBHbIE MOHATUSA Teopuu
rpynn. BbiBog 32 TOUYeUHbIX KpucTasinorpapuyeckmx rpynm. [eneHne no CUHroHnamM. MNoxsaTue
KpucTannorpaguyeckoi NpocToin opmbl. O6LLME U YaCTHbIE (POPMBI.
Tema 6. CAMMETPUA KPUCTUTUYECKNX CTPYKTYP

[MpocTpaHCTBeHHbIE TPYMMbl. TpaHCNAunoHHbLIe rpynnbl. [pynnbl bpase. OTKpbITbIe
CUMMETPUYECKME Mpeobpa3oBaHnsA. [T10CKOCTU CKOMb3ALWEI0 OTPaXeHUs. BUHTOBble oOCK.
MoHATME NPOCTPAHCTBEHHOM rpynmnbl. Teopembl O COYETaHWM TPAHCAALMM U TOYEUHbIX
3/IEMEHTOB CUMMeTpuW. paBunbHas cuctema ToyeK. BbiBOA NPOCTPAHCTBEHHbLIX rpynn Ans
TPVKNMHHON Y MOHOKNMHHOM peLueToK. O603HaveHre NPOCTPaHCTBEHHbIX Py,



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
61.B.[B.3.2 «<Kpuctannorpadusa n feeKTbl B KpUCTas1ax»

O6beM AWCUMNANHBI COCTaBNSET _ 5  3a4eTHbIX eAUHWUL, BK/Yas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma 0TYETHOCTU — 3K3aMeH.

CogepxxaHue gUCLUNNNHBI
Tema 1. NpeameT Kypca 1 3aja4vu ero n3yvyeHus.

[MpegmeT Teopun CTPOEHMA MaTepuasioB U €ro Mecto B MOATOTOBKE WHXEHepoB.
3HauyeHMe HayKu O MeTa/lypruyeckoin,  MalMHOCTPOMTENbHOW W [APYrux OTpacnein
MPOMBILLIEHHOCTU; PO/Ib OTEYECTBEHHbLIX W 33pYOEXHbIX  YYeHbIX B ee CTaHOB/IEHUM U
passuTUn.

Tema 2. CTpoOeHNE KPUCTIUHECKNX MaTEPUaIOB.

OCHOBHbIe XapaKTepPUCTUKN KPUCTAI/IMYECKOTO COCTOSAHUS BeLLLEeCTBa.
Tema 3. 'eoMeTpuYecKas 1 CTPYKTYpHas KpucTtaaiorpapuu.

Kpuctannorpaumyeckme WHAEKCbl Y3/10B, Y3/10BbIX PSAOB M Y3/10BbIX M/IOCKOCTENA.
ANemMeHTbl CUMMETPUN  KPUCTAITMYECKUX MHOTOrpaHHUKOB. Knaccbl CUMMETPUN, CUHTOHUK U
Kateropum Kpuctannos. Cuctembl TpaHCnAuuii  (pewweTkn bBpase). Ycnosus Bblbopa U
XapaKTEPUCTUKN 3NeMEHTApHbIX A4eeK. MMpoCcTpaHCTBEHHbIE TPYMMbl CUMMETPUN KPUCTa/I0B.
[MpaBubHbIE CUCTEMBI TOYEK.

Tema 4. 2/1eMeHTbl KPUCTIIOXUMUN U KPUCTaITIOU3NKMN.

KoopAnHaunoHHbIe ynicna U KOoOpAMHAUNOHHBLIE MHOrorpaHHMKK. MN0THOYNaKoBaHHbIe
C/IOM U MHOTOC/0WHbIE M/IOTHeWLIMe YNakoBKW. PacnonoXeHne, 4MCno U pasmepbl NycToT B
rpaHeueHTpupoBaHHoON Kybuyeckoin (ILIK), rekcaroHanbHoM nnoTHoynakoBaHHou (1) u
06bEMHOLEHTPUPOBaHHOM Kybuueckoil (OLIK)  pewleTkax. OCHOBHble CTPYKTYpHble TWMbl
MeTa//IMYeCKNX  3/1eMeHTOB. CTPYKTYpHble TuMbl anMasa u rpaguta.  M3omopgusm u
nonnuMopguaM. CUMMETPUS U aHU30TPONUS  (IM3MYECKUX CBOWCTB KPUCTaNIOB. VgeaslbHblin
Kpuctann 1 fedeKTbl CTPOEHUSI  peasibHbIX KPUCTa/IMYEeCKUX — maTtepuanoB oHsAThe 06
naeansHoM Kpuctanne. Knaccugukaums gedekToB CTPOEHNS peasibHbIX KPUCTa/IOB.

Tema 5. ToveuHble feeKTbl Buabl TOUeUHbIX e(DeKTOB.

SHeprus ob6pa3oBaHMs M paBHOBECHAs KOHLEHTpaUMs BakKaHCUI U MeXy3eNbHbIX
aToMoB. Mwrpaums ToYeuHbIX AedeKkToB. VICTOYHMKM U CTOKM  TOYEYHbIX [edeKToB.
Komnnekcbl ToYeuHbIX [feekToB. Aucnokauuu, WX — [BUWXKEHWE W Ynpyrue  CBOICTBa
TeopeTnyeckas W peanbHasa NPOYHOCTbL KpucTannos. [loHATME — aucnokauuun. Kpaesble,
BMHTOBbIE M CMeLUaHHble Aucriokauuun. [BvxeHne aucnokaumin. KoHTyp u BekTop broprepca
ancnokaumid. TNOTHOCTb AMcnoKaumin. one ynpyrux HanpshkeHWin w ynpyras 3Heprus
Aucnokauuii. BsavmMogeincTeue AvMcnokaumin. Jucnokaumm n aeekTbl YNakoBKM B TUMUYHBIX
MeTa/l/INYECKUX CTPYKTypax [ofiHble N YacTUYHbIE AucnoKaumu. [ANcnoKaunoHHbIe peakuni.
MNoTHelWMe YNakoBKM U AeteKTbl yrnakoBku. CTaHAapTHbIA TeTpasap U AWUCNOKaLMOHHbIE
peakumu B MUK pewleTke. BeplinHHbIe gucnokauum n gucnokauum Jlomep-Kottpenna.

Tema 6. NMepeceyeHme AUCNOKALNIA N UX B3aUMOAENCTBUE C TOYEUHbIMU fedheKTaMu.

MepeceyeHre efUHUYHBIX KPaeBbIX, KPaeBOM M BMHTOBOM U BWUHTOBbIX [AMC/IOKALMIA.
Moporn Ha gucrnokauusx. BsavMogencTBue AMCNIOKaUUA C BaKaHCUSMU U MeXY3ebHbIMU
atomMamu. AncknuHaummn. [JMUCNOKalUMOHHbIE CUCTeMbl W rpaHWUUbl  pasgena. PasMHOXKeHue
AMcnoKauuii Npu nnacTuyeckon aegopmaunn. MctouHnk dpaHka - Puga. VicTouHnk bapauHa -
XeppuHra.



AHHOTauuA K paboyeii nporpamme AUCLUNINHBI
61.B.[1B.4.1 «MeToAbl CTPYKTYPHOIr0o aHan3a»

O6beM AUCUMM/IMHBI COCTaBNAeT _4  3ayeTHble eAWHWLbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma OTYETHOCTU — 3a4€T C OLLEHKOMW.
CopepxaHuve gucLUnnInHbI

Tema 1. MakpoaHanus. OnTunyeckasa metannorpagus
MakpoaHann3. MeTofbl MaKpoTpaB/eHus: ryboKoro Tpas/ieHNs; NOBEPXHOCTHOIO TPaB/eHus;
0TrneyaTKoB. PaspeluatoLlas Crnoco6HOCTb M YBeNMYeHNe MeTaniorpaduyeckoro MMKpPOCKona.
HetekTtbl n306paxkeHns. OObeKTVMBbI U OKynApbl. OCHOBHblE METOAbl MUKPOCKOMUYECKOro
nccneposaHms. Lienn mmkpoaHanusa. dtanbl NPUroToBieHns MUKpowanga. Bbipeska 06pasuos
M MOArOTOBKA MOBEPXHOCTW, LWIU(OBaHME, MONPOBaHUe, TpaB/ieHue. ONeKTPOXMMUYECKOe
nonnposaHue. [pemmyLlecTBa  3/1IEKTPOXMMUYECKOTO  MonvpoBaHUsa. OCHOBHbIE  TUMbI
MeTanorpaguyecknx MMKPOCKOMNoB. VHTepdepomeTpbl. V3mepeHne BbICOTbI HEPOBHOCTM B
pexume  nHTepdepomeTpa.  PryopecueHTHas  MUKpockonusA.  VIHTepthepeHLMOoHHas
MUKpocKonus. MNMonapusaunmoHHas MMKPOCKOMNUS.

Tema 2. lNpocBeyrBatoLLaA 3NEKTPOHHAA MUKPOCKONUA

BBefieHVe B 3/1eKTPOHHYIO MPOCBEYMBAIOLLYIO MUKPOCKOMNMID. Y CTPOMCTBO MUKPOCKONA.
DNeKTPOMarHUTHbIe IMH3bI. KaTtoab! 4719 MUKPOCKOMOB. 3N1eKTPOHHas sMuccusa. dopmmnpoBaHue
nyya. XapakTepucTuKM 3NeKTPOHHOIO Mydyka. PaboTa Bbixofa. B3avMoaeicTBme aneKTpoHOB ¢
BELLEeCTBOM. YBE/NNYEHME W pa3pelleHne MNpPOCBeYMBatOLLMX 3MEKTPOHHBLIX MUKPOCKOIMOB.
KoHTpacT 1 opmupoBaHMe n300paxkeHus. PaccemBaHMe  3/1IEKTPOHOB  BELLECTBOM.
N3rotoBneHne pennvk. 3afayun, pellaemble C MOMOLLbI 3/1eKTPOHHOW MNpPOCBEYMBaLOLLEN
MWKPOCKOMUM.

Tema 3. PacTpoBas 3/IeKTPOHHasA MUKPOCKOMUA

MoarotoBka 06pasuoB A1 WCCNEeA0BaHWS PacTPOBOM 3/M1EKTPOHHON MUKPOCKOMNUEN.
Cxema 006pa3oBaHMsi BTOPUYHLIX CUIHaI0B MpPWY  B3aUMOAENCTBMM 3/MEKTPOHOB 30HAA C
BELLLECTBOM MMLLEHW. YCTPOWCTBO M NPUHLMN paboTbl pacTPOBOW 3/1EKTPOHHON MUKPOCKOMNUW.
dopMnpoBaHNE  3NEKTPOHHOIO 30HAA. YCTPOMCTBO 3MIEKTPOHHOW NYLWKW. [eTeKTopbl
BTOPMYHBIX CUTHa/I0B B pacTPOBOW 3NEKTPOHHOM MUKpockonuu. Cxema yCTpPOICTBa feTeKTopa
JBepxapTa-TopHAN. MonynpoBOAHMKOBSI [leTeKTOop. JeTekTop n3nyyeHus
KaTOLO/MIOMUHECLIEHLMN. Peructpauma pPeHTreHOBCKOro MU3NyYyeHusa. YNpyroe n Heynpyroe
paccesHne 3MeKTPOHOB MpPU B3aMMOAENCTBUM C BelleCTBOM. OTpaXeHHble N BTOPUYHbIE
9NEKTPOHbI.  PEHTreHOBCKOE — M3ny4yeHue.  Ode-3/eKTPOoHbl.  OCOBEHHOCTM  pacTpOBOWA
3/1eKTPOHHON MUKPOCKOMUN.

Tema 4. CKaHMpyoLLaa 30H40Bass MMKPOCKOMUSA

CkaHupyroLas TyHHeNIbHas MUKPOCKOMMUS. TYHHeNbHbIA 3(eKT M TyHHenmpoBaHue
3NeKTpoHoB. LllaroBble 3nekTpofsuratenn. [1be3oanemMeHTbl. LLlarosble nbe3ofBUraTesnu.
ATOMHO-CM/I0Bas CKaHMPYHOLLAas MUKPOCKONUA. 30HAbl 418 TYHHENbHOW M aTOMHO-CU/I0BOM
MUKpockonuwu. [logrotoBka 30HAOB. [lepemelleHne 30HAOB. [lepcnekTvBbl  pas3BUTUA
CKaHVPYIOLLENn 30HLOBOA MWMKPOCKONWW. 3awmta 30HAOBLIX MWKPOCKOMOB OT  BHELUHUX
BO3dencTBUIA. 3awmta OT BMOpaumMii. 3alimTa OT aKyCTMYecKux LwymoB. Crtabuimsayums
TepMogpena NOMNOXKEHNA 30HAA Haf MOBEPXHOCTbHO. PopmupoBaHMe M obpaboTka C3M
n306paxxeHnin. Mpouecc ckaHMpoBaHus. COBPEMEHHOE COCTOSIHWME CKaHUPYHOLLel 30HLOBOM
MWKPOCKOMUM.

Tema 5. PEHTreHOBCKWUI MeTOA UCCNefoBaHNS CTPYKTYPbI.



Mpypoga PeHTreHOBCKMX Nyyeil. CMNeKTp PeHTreHOBCKOro W3fyyeHus. [lornioweHuve
PEHTrEHOBCKOro u3nyyeHns. [Audpakuns PeHTreHOBCKMX Jydveil. MeToabl PeHTreHOBCKOM
CbEMKM KPUCTa//IOB. Perncrpauus pPeHTreHOBCKUX Jlydeld U M3MEepPeHne NX WHTEHCUBHOCTM.
PeHTreHorpamMmbl.  OCHOBHble ~ CXeMbl ~ PEHTFEHOBCKMX  Kamep AN WUCCNefoBaHus
nofMKpUcTaioB.  OCHOBHble ~ CXeMbl  PEHTreHOBCKMX  Kamep  ANA  UCCNefoBaHUs
MOHOKPUCTaNNIOB.  PeHTreHOBCKWMI  audpakTomeTp.  Llenm  peHTreHOBCKOro  MeTofa
nccnefoBaHnst  CTpPykTyp. OrnpegeneHve aTtoMHOM  CTPYKTYpbl MO AaHHbIM  AUppakLmum
PEHTreHOBCKMX yyeld. TexHMKa 6e30MacHOCTM 1 3aLimTa Npu PEHTFeHOBCKOM MUCCNE0BaHNMN.

Tema 6. ATOMHbIV CNEKTPasibHbIN aHaNn3.

Mpupoga cBeTa, CBOWCTBA CBETA. DMUCCUOHHBIE CMEKTPbI aTOMOB. VICTOUHMKK CBeTa A1
NproopPoB aTOMHOIO CMEKTPasibHOro aHanu3a. [lonyyeHne cnekTpa. JucneprupyroLime
cucTeMbl. Mpusma. QudpakymoHHas pewletka. OnTuyeckas cxema cnektporpada. OCHOBHblE
TUMbl UCTOYHWUKOB BO30YXKAEHWUA CrekTpoB. CreKTpasibHas JIMHUA W ee XapaKTepPUCTUKW.
PU3NKO-XMMUYECKME MPOLeCCbl  NPU  BO3OY)XKAEHWM  CMEKTPOB. Permucrpaumus  CrekTpoB.
NHTEHCUBHOCTb  CMEKTPa/IbHbIX JIMHWIA.  YLIUUPEHWEe CMEKTPasibHbIX NMHWIA. [nasma  Kak
NCTOYHWUK BO3GYXAEHWA aTOMOB. [OHATME nna3mbl. ATOMHO-3MUCCUMOHHBIA CMEKTPaibHbINA
aHam3.  ATOMHO0-abCOPOLMOHHBLIA  CNeKTpaibHbIA  aHamn3.  ATOMHO-(D/1yOPeCLEeHTHbIN
CMNeKTpaibHbI aHann3. TexHuKa 6e30MacHOCTY.



AHHOTauuA K paboyeit nporpamme AUCLUNNHBI
51.B.4B.4.2 «<MUKpo- 1 HaHOANAarHOCTUKa»

O6beM AUCUMM/IMHBI COCTaBNAET _4  3ayeTHble eAWHWLbI, BKIKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauum.

dopmMa OTYETHOCTU — 3a4eT C OLl,eHK0l7I.

Copep>kaHue ANCUUNNHBI

Tema 1. OnTnyecKue crocobbl UCCNef0BaHNA MaTepuasios

OnTuyeckne  MUKPOCKOMbLI  MPOCBEYMBAIOLLErO W OTpaXkaTeNlbHOro  Tuna.
PethpakTOMeTpuYecknin -~ aHanu3.  lMonspusaunMoHHbIi  aHann3.  HedenoMeTpuyeckuin - u
TYpOMAMMETPUYECKMIA  aHainM3bl.  POTOMETPUYECKMIA  MEeTOf — aHaim3a.  TexHOoNorus
MPUrOTOBNIEHNS MUKPOLLMKOB. NOAroToBKa MakpOCTPYKTYP.

Tema 2. MeTogbl uUcCnefoBaHUA MaTepuasioB C MOMOLLUBH  MPOCBEYMBAIOLLETO
3NIEKTPOHHOI0 Ny4yKa

ANEKTPOHHbIA  MUKPOCKON. OMTUYecKas CxemMa MpPOCBEYMBAIOLLErO 3/IEKTPOHHOIO
MUKpockona.  dopmuposaHue niyda.  VHTepdepeHums,  audpakums.  XapakTepucTUKu
3N1EKTPOHHbLIX MUKPOCKOMOB. XapaKTepUCTUKW 3NEKTPOHHOIO My4yka. VICTOYHMKNA 3M1eKTPOHOB
(anekTpoHHbIE nywkM). MeToabl Busyanusaumu. [lonydeHve wu3obpaxeHns. O6paTHOe
N306paXKeHre KPUCTaITMYECKON PeLLETKN.

Tema 3. VccnepgoBaHue MOBEPXHOCTUM U MPUMNOBEPXHOCTHOIO €108 C MOMOLLbIO
pacTpoBOro 3/1IeKTPOHHOI0 MMUKpPOCKona

®Pun3nyeckme nNPUHUMNLI POPMUPOBAHUA K300paXKEHUS B PacTPOBOM  3/1IEKTPOHHOM
MUKpocKone. KOHCTPYKLMA pacTpoBOro 3/1eKTPOHHOIO MWKpockona. [lpumeHeHWe meToAaa
pacTpOBOiA 3/1EKTPOHHOM MMUKPOCKOMNWUM B MaTepuasnioBefeHnn. Tunbl pacTPOBbIX 3/1EKTPOHHbIX
MUKPOCKOMOB. ViccrnefoBaHne AN3NIEKTPUYECKUX U BUONOMMYECKNX 06beKTOB. B3ammogeicTeme
3/M1IEKTPOHOB C BELLLECTBOM. BTOpUYHbBIE 3/1EKTPOHbI. [leTEeKTUPOBaHMNE BTOPUYHBIX 3/1EKTPOHOB.

Tema 4. BeCKOHTaKTHble U KOHTaKTHblE CKaHUPYKOLLME MeToAbl UcCnefoBaHUSA
NMoBEPXHOCTN MaTepunasioB

MpuroTtoBneHne 30HA0B And C3M. MpuHumMn paboTbl aTOMHO-CUI0BOIO MUKPOCKOMA.
TexHuKa W3MepeHUii aTOMHO-CU/IOBOM MUKPOCKOMUMW. TexHUKa W3MEpPeHWUid TyHHeNbHOWA
MUKpPOCKOMUKU.  MeTOAMKN  aTOMHO-CU/I0BOM  MUKpOCKONUW.  MarHutocunoBas 30HAOBast
MUKpOCKonus. CKaHupytowas MUKPOCKONWUA OGVXKHER ONTUYeCKOW 30Hbl. [epemelyeHume
30HA0B. MpUMEHeHNs CKaHUPYHOLLIEN 30HA0BOM MUKPOCKOMUMN.

Tema 5. PeHTreHorpadums.

Mpupoda M crnekTp X-nydeil. TOrnoWEeHne PeHTreHOBCKOrO M3nydeHus. PaccesiHue
PEHTIEHOBCKUX fydeld Kpuctainamv. OCHOBHblE YpaBHEHUS AUPpakyun. VIHTEHCMBHOCTb
NHTEP(EPEHLMOHHbIX ~ MakcMyMoB.  [Audhy3HOe  paccesiHie  PeHTIeHOBCKUX  Jlyyel.
Perncrtpauus peHTreHOBCKMX Jlydel M M3MepeHWe WX WHTEHCUBHOCTW. PeHTreHorpammbi.
OCHOBHble METOAbl PEHTreHOCTPYKTYPHOro aHaimM3a. ®Pa3oBbldi  aHanm3.  OnpepeneHue
KPUCTa/IIMYECKOW CTPYKTYpPbI BellecTBa. [NpuMeHeHne AMdpaKLmMn 3N1eKTPOHOB U HETPOHOB B
CTPYKTYPHOM aHanm3e. AHaIN3 CTPYKTYPbl aMOP(HbLIX BELLLECTB U META/I/IMYECKUX Pacr/aBoB.

Tema 6. CneKTpasibHbIil aHann3.

Knaccugukaums MeETOA0B CNEKTPa/IbHOIo aHanM3a. Perncrpaums cnekTpoB. dN1eMeHTHbI
M M30TOMHbIA CNeKTpanbHbIA aHann3. MONeKynsapHbIA  CNeKTpasbHbIA  aHanm3. AHaiu3
CTPYKTYPHBIX 3/IEMEHTOB C/IOXHbIX MOJIEKYNISIPHBIX  COEAUHEHWNA.  ATOMHO-3MUCCUOHHBIN
CMeKTpaNibHbIA  aHann3. W30TONHbIA CNeKTPa/ibHbIA  aHann3. MONeKynspHbIA  aHaiu3 no
KonebarteslbHbIM cnekTpaM. MOeKYNSAPHbLIA aHan3 MO 3M1EKTPOHHBLIM CMeKTPaM MOor/oLWeHNS.
JTIOMUHECLLEHTHBIA aHanun3. MonyyeHVe CNekTpa U OCHOBHbIE XapaKTEPUCTUKM CMEeKTPaslbHbIX
nprbopos.



AHHOTauuA K paboyeit nporpamme AUCLUNNHBI
61.B.1B.5.1 «<McnblTaHWe MaTepmanoB N NMPOLLeccCoB»

O6beM AWCUMNAMHBI COCTaBNfET _ 6  3a4eTHbIX efUHWL, BK/IOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalum.

dopma OTYETHOCTU — 3a4€T C OLLEHKOMW.
CogepxaHuve gucLnnInHbl

Tema 1. BBegeHune. CTpyKTypa Kypca. Crieymdurka CBOMCTB MaTepunasios.

MecCTo ucnbITaHUA B CUCTEME CEPTURMKaLMM MaTeprasioB U OLEHKM WX KayecTBa.
Knaccugukaums MeTofoB UCMbITaHUA MO UX Ha3HAYeHWO, OCHOBHbLIM BUAaM, OnpeaensiemMbim
XapaktepucTukam. OCHOBHas HOpMaTVBHas [AOKYMeHTauus M0 MeTo4am  MCMbITaHWIA.
CTaHAapTbl UCMbITAHWUIA MaTEPUAIOB N M3AeNniA U3 HUX: ctaHgapTbl 1ISO, TOCTbl, ASTM, DIN
M 4p. BO3MOXXHOCTM METOZOB C TOUKW 3PEHUS MOTyYeHUs MHPOPMALLMM O KayecTBe MaTepuana,
cneyngunyeckKoin Hay4Hon MHpopMaLmm.

Tema 2. MeTofbl MEXaHNYECKUX UCTbITAHUIA.

Knaccugukaums mexaHM4eckKux MeTofoB MUCMbITaHUA MaTepuanoB. OCHOBHbIE MOHATUA
1 onpegeneHns. Bo3MOXXHOCTM METOLOB C TOYKM 3PEHUSA MOTYYeHUs MH(OPMaLUn 0 MaTepuase,
ero CTPYKType, CBOWCTBaxX, kadyectBe. Mogfenm MNOBeAeHUS MaTepuanoB Moj [LeincTeuem
MeXaHU4eCKNX BO3AENCTBUINA.

Tema 3. MeTogbl onpeaeneHns ynpyro-geopmaLoHHbIX CBOMCTB MaTepuasios.

OCHOBHble MOHATUA W onpeaeneHns. XecTKOCTb M30TPOMHbLIX W aHWU30TPOMHbIX
martepuanos. Knaccudukaums MeTOA0B OLEHKN >KECTKOCTU MaTepuasioB. OfieMeHTapHble
TeopeTnyeckune pacyeTbl. CTaHAapTbl M OCHOBHAsA HOpMaTWMBHasA [LOKYMeHTauus no MeToham
UCNbITaHWI. TeXHMKa UCMbITAHUIA Ha PacTsKeHue, U3rnoé, cxxarue, casur. F'eomeTpusi 06pasLoB.
Buabl, pernctpmpyemble B fuarpammax 1 nx obpaborka.

MeTofbl OLEeHKM MOM3Yy4ecTn M penakcauum HanpskeHWin. OCHOBHbIE MOHATUSA: BPems
penakcauumn, penakcauyoHHbIA MOAYNMb, KpuBble Monsy4vectu. Mpubopbl M METOLbl OLEHKM
MON3y4yecTu.

Tema 4. MeTofbl OLEHKN MPOYHOCTHbLIX CBOMNCTB MaTepUasioB U YCTOMUYMBOCTU K
paspyLLUeHuto.

O6Lme TeopeTUYecKne npeAcTasfieHUs. Mofenm MoBefeHWs MaTepuasioB  nog
Harpyskoi. uarpamMmmbl "HanpshkeHune - gehopmauyms’”. Bugbl UCNbITaHUA. TEXHMKA UCTIbITAHWI
Ha pacTs)keHue, oxatue, caur. Cnocobbl HarpyxxeHus. Annapatypa, MpUCNOCco6/eHNs,
o6pasubl. Kputepum npoyHocTh. MeTodbl OLEHKM MPOYHOCTM MHOTOC/OWHBLIX MaHenei:
WcnbiTaHne Ha pacTskeHwe; n3rnb; casur. Buapbl paspylweHns. Ponb Temnepartypbl 1 CKOPOCTU
NCMbITAHWUNA.

Tema 5. MeToabl yaapHbIX UCMbITaHWIA.

O6Lme TeopeTMyeckme npeAcTaBNeHUs O MOBEAEeHWM MaTepuasioB Mof [AeCTBUEM
YAPHOTr0 HanpskeHWs. OCHOBHble MOHATUSA, AUHAMUYECKMe 3((eKTbl, MOLEeNN MNOBeAeHUs
MaTepuanoB MNpu AUHAMUYECKOM Harpy>xxeHuu. MeToabl YAapHbIX MWCMbITAHUA:  MeTofpbl
OCHOBaHHble Ha YAapHOM WCMbITaHUM 6anoK (McnbiTaHue no Llapnv n M3ogy); MeTonbl,
OCHOBaHHble Ha BO3eCTBUM NajatolwyM rpy30M; BbICOKOCKOPOCTHbIE UCTbITAHWSA (MCMbITaHNSA
BO/IHAMU  HAaNpsHKeHW); HaTypHble (CTeHAOBbIE) WCMbITaHUA. Annapatypa W TexHuKa
NPOBeAeHNS UCMbITaHUA. DHeprus yaapa. Pernctprupyemble napameTpbl. TeEXHWKa perncTpauuu.
CTaHgapTHble o06pasubl U KpuTepun. [eomeTpus 06pasLoB M TreoMeTpuyeckme (haKTopbl.
BnvaHve Haape3oB 1 pagnyca B BEPLUUHE Hafpesa.

Tema 6. MeToapbl UCMbITaHWSA aAre3snoHHbIX COeAUHEHWIA.



OCHOBHble NOHATUA. AAres3ns 1 aaresnoHHas NPOYHOCTb. MexMhasHblil KOHTaKT. Tunbl
afire3noHHbIX coeAnHeHnin. CTaHAapTbl U METOAbI UCMbITaHWUIA. KpUTepun OLEHKM aare3noHHOIA
MPOYHOCTU. XapaKTepPUCTUKa HanpsHXKEHHOro COCTOSHUA W MOBEAEHUS MNOJ  HarpysKow
afire3NOHHbIX COEAMHEHWIA: CTbIKOBbIE COEAMHEHWS; COeAMHEHMS paboTatolme Ha CABW;
paccnanBaroLLMecs CoeIMHEHNS.

Tema 7. MeToabl TEPMUYECKUX UCTbITAHUIA MaTeprasnos.

MeTogbl onpegeneHns TepMUYECKNX KOIDMULMEHTOB paclumpeHns. OCHOBHbIE MOHATUA
1 onpegeneHns. JINHeNHbIA N 06bEMHBIA KO3PULMEHTbI paclumpeHns. OCHOBHbIE pacyeTHbIe
BblpaXXeHWNs. Annapatypa U TeXHUKa MNpPoBeAeHUs ucnbiTaHuin. CTaHAapTbl M CTaHAAPTHbIE
MeToAMKN. CpaBHEHME pacHETHbIX 3KCMEPUMEHTa/IbHbLIX JaHHbIX. TepMuyeckme KoahhuuneHTbI
paclMpeHnss  MHOroasHbIXx  MarepuvanoB.  MeTogbl  onpefeneHns  KoagduumeHTa
TennonpoBoAgHOCTU. OCHOBHbIE MOHATUA. M3roTOBMEHME 1 MOArOTOBKa 06pa3L0B K UCMbITaHWIO.

Tema 8. MeTodbl UCNbITAHUA W ONpPeeneHns  AU3NEeKTPUYECKUX CBOWCTB
mMaTepuasnos.

O6LLMe NONOXKEHNSA 1N 3aKOHOMEPHOCTU NOBEAEHNA MaTepUaioB B 3/1EKTPUYECKOM MOJe.
OCHOBHble NapameTpbl U Mogenn. MeTofbl OnpeaeneHns 3NeKTPUYECKON NPOYHOCTM. PaKTopbI,
onpegenstoLme BeNNUNHY 3N1EKTPUYECKOW MPOYHOCTK. Pasmepbl 1 (hopma 06pasuoB. TexHMKa
ncnbiTaHWin. MeToabl onpeaeneHns yaenbHOro 06beMHOro M MOBEPXHOCTHOIO 3M1EKTPUYECKOr0
conpoTmeeHns. OCHOBHblE OMpefeNieHNss U pacyeTHble BbipakeHus. MeToguka UCMbITaHui,
o6pasLbl, 06paboTKa pe3ynbTaToB. MeToAbl onpeaeneHnst AN3NEKTPUYECKOW NPOHULLAEMOCTHU 1
AM3NEKTPUYECKMX NOTepb. MOHATUE AM3NEKTPUYECKOW nonspusaumm. OCHOBHblE MapameTpsbl.
YacToTHble MU TemnepaTypHble 3aBUCMMOCTU. pubopbl A1 ONpeaeneHns An3NeKTPUYecKmx
KOHCTaHT. ObpasLbl. TeXHMKA UCMbITaHUA N 06paboTKa pe3y/bTaToB.

Tema 9. MeToabl OLEHKM CrelmanbHbIX 3KCNyaTalMOHHbIX CBOMCTB MaTepuasioB.

MeTofbl OUEHKM pafualuMOoHHbIX CBOMCTB. MeTOoAbl OUEHKM 3/1eKTPOMAarHUTHbIX
CBOMCTB. MeTofbl 6MONOrMYecKUX WCNbITaHW. MeToabl OUEeHKWM TBepAoCTW. WcnbiTaHus ¢
Le/blo  OnpefeneHns  TpUOOMOrMYeCKUX CBOMCTB. MeTofbl WCMbITaHWA LUBOB  CBapHbIX
coeivHeHnin. MeTofbl OLEHKI CBOMCTB MHOrOKOMMOHEHTHbIX MOPOLLIKOBbLIX CUCTEM U MOPUCTbIX
maTeprasnios.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
651.B.[B.5.2 «/cnbiTaHWe U3L4ennii 3 MeTaslIoB U Cr/jiaBoB»

O6beM AWCUMNAMHBI COCTaBNfET _ 6  3a4eTHbIX efUHWL, BK/IOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalum.

dopma OTYETHOCTU — 3a4€T C OLLEHKOMW.
CogepxaHuve gucLnnInHbl

Tema 1. BBegeHume. CTpyKTypa Kypca. Cneuuuka CBONCTB METa/I/I0B 1 Cr/1aBOB.

MeCTO MCMbITaHWIn B CUCTEME CEPTUPMKALMM MeTaiIoOB U CMNAaBOB M OLEHKM WX
KayectBa. Knaccuumkaums MeTo4oB UcnbiTaHWin. CTaHAapTbl MCMNbITaHWIA METaI10B U CMNJaBoB U
n3gennin n3 Hnx: ctaHgapTbl ISO, FOCTbI, ASTM, DIN v gp.

Tema 2. MexaHNYeCcKuMe UCMbITaHUA.

Knaccumkauyms MexaHM4ecKnx MeTofoB UCMbITaHWUiA MeTa/1/10B 1 CNAaBOB W U3LeNNii 13
HUX. OCHOBHbIE NOHATUA U onpeaeneHns. Bo3MOXXHOCTN MeTOA0B C TOYKW 3PEHUA MOYyYEHUA
MHopMaL M1 0 MaTepuase.

Tema 3. MeTogbl onpegeneHns ynpyro-getopmaLiOHHbIX CBOUCTB.

TexHMKa MCMbITaHWIA Ha pacTshkeHue, M3rnb, cxatve, casur. eomeTpus 06pasLoB.
Bugbl, peructpupyemble B auarpamMmax M ux o6paboTka. Mpubopbl M MeTOAbl OLEHKM
MON3Y4YecTu.

Tema 4. MeToAbl OUEHKM TMPOYHOCTHbIX CBOWCTB MeETa/l/lIoB M CMaBoB U
YCTONUMBOCTU K PaspyLLEHNIO.

MoBeaeHMe MeTaIOB W CMNIaBOB MOA Harpysko. JuarpaMmbl “HanpsbkeHue -
pedopmaums”. Kputepum npoyHocTh. MeToabl OLEHKU NpoYHOCTM. Buabl paspywieHus. Ponb
TemrnepaTypbl U CKOPOCTU UCMbITaHWIA.

Tema 5. MeToabl yaapHbIX UCMbITaHWIA.

MeTofbl YAapHbIX MUCMbITAHWA. Annapatypa M TeXHUKa MNPOBeLEHUS WCTbITaHUA.
CraHgapTHble o06pasubl M KpuTepun. [eomeTpus 06pasLoB M TeoMeTpuyeckme (haKTopbl.
BnvaHve Haape3oB 1 pagnyca B BEPLUMHE Hafpesa.

Tema 6. MeToabl UCMbITaHUSA afre3NOHHbIX COeAUHEHWIA.

Afresns n aaresmoHHas MNpPOYHOCTb. MexXdasHblid KOHTaKT. CTaHAapTbl U MeTOAbl
UCNbITaHWM. KpUTepymn OLeHKN afre3MoHHOM NPOYHOCTM,

Tema 7. MeToibl TEPMUYECKNX UCTbITaHMIA MeTa1/I0B U CMNJ/1aBoB.

MeTofbl OnNpefeneHns TepMUYECKUX KO3MMULUMEHTOB pacluMpeHns. TepMuyeckume
KO3(I(MUMEHTbl  pacluMpeHns  MHOroasHbiIX — martepuanoB.  MeTogbl  OnpegeneHuns
KO3hpuLmeHTa TenonpoBogHOCTY. I3roToBeHNe U NMOAMOTOBKA 06pa3sLioB K UCMbITaHMIO.

Tema 8. MeTofbl UCNbITAHWIA N ONpPefeNeHNs AN3NEKTPUYECKNX CBOUCTB.

MeToabl onpefeneHns 3MeKTPUYECKOM MPOYHOCTU. TexXHWKa WCMbITaHuin. MeTtogbl
onpegeneHnst AU3NEKTPUYECKONW NPOHWULAEMOCTN U AUINEKTPUYECKUX noTepb. Mpubopbl ans
onpeaeneHns AN3NeKTPUYECKUX KOHCTaHT.

Tema 9. MeTobl OLIEHKM CrielmaibHbIX 3KCNyaTalMOHHbIX CBOMCTB.

MeToabl OLEHKM pafualMOHHbIX CBOWCTB. MeTOAbl OLEHKN 31EeKTPOMArHUTHBIX
CBOMCTB. MeToabl GMONOrMYeCcKMX MCMbITaHWA. MeToabl OUeHKWM TBepAocTu. KcnbiTaHus C
Lefblo  ornpefeneHns TPUOONOrMYeCKUX CBOWCTB. MeTOoAbl WCMbITAaHUA LWBOB CBapHbIX
coefiMHeHW. MeTofbl OLEHKWM CBOMCTB MHOrOKOMMOHEHTHbIX METa//IMYeCKUX MOPOLLKOBbLIX
cucTem.



AHHOTauuA K paboyeii nporpaMmmMe JUCUUNINHBI
51.B.B.6.1 «[NpakTuyeckasa metannorpagpus»

O6beM AWCUMNANHBI COCTaBNSET _ 7 3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma 0TYETHOCTU — 3a4eT, 3K3aMeH
CogepxaHuve gucLnnInHbl

Tema 1. BBegeHue
cTopuyeckoe pas3BuTve MeTOAOB WMCCNefoBaHWUA CTPYKTYpPbl MeTa//IMYECKUX MaTepuasioB C
NPUMEHEHMEM  OMNTMYECKOW MWUKPOCKONMMW. TepMUHOMONMA B 06nacTv  MeTasiorpaguu.
OCHOBHbIe 33ia4n MeTasiIorpapun.

Tema 2. MNMpo6ooT6op 1 NPo60oMNOAroToBKa B MeTannorpagmm
OT6op o06pa3uoB [And MeTasorpaPuyeckoro UccrefoBaHus. A6pasvBHble  MaTepuasibl.
LLInncpoBaHMe 1 MexaHU4YecKoe MoMpoBaHuMe LWAUMOB. XMMUYECKOe NONNpOBaHKe LUINGOB.
ANEeKTPOINTMYECKOE MONNPOBaHME LWINGOB. [edeKTbl NMPUrotoBneHus LWANGoB. XpaHeHue
MuKpowwnngos. ObopynoBaHue Ans Npob6ooToéopa 1 NPobONoAroToBKM. TeXHMKa 6e30MacHOCTH
Mpw NOAroTOBKe LINGOB.

Tema 3. OnTuyeckas MUKPOCKOMNUA W MeTOAbl  MeTasliorpauyeckoro
nccnefoBaHUA CTPYKTYPbl MaTeprnasios
CBoICTBa CBETa M ONTUYECKME CBOMCTBA CTPYKTYPHbIX COCTaB/ISHOLMX METa/INorpanyeckmx
WAnMgoB.  YBennyenve o06bekTa. [puHUMNUanibHas Ccxema MUKpockona. Paspeluarouias
CMOCOGHOCTL CBETOBOW OMTUKW M Npefesibl NonesHoro ysennyeHus. O6beKTUBLI U OKYNSPbI.
Metannorpajuyeckve MMKPOCKOMbl. Crocobbl MNOBbIWEHWS ONTUYECKOr0 KOHTpacTa B
CBETOBOM MMKpocKorne. Cnocobbl OCBeLeHMs NMoBepXHOCTU obpasua. OcBeLleHne No MeTody
CBET/IOFO M TeMHOro nons. [onspusoBaHHbI  cBeT. MeTog — AnddepeHumanbHo-
NHTeP(epeHLMOHHOro KoHTpacTa. Posib cnocoba OCBeLLUeHUS Mpy UCCNefoBaHUN CTPYKTYpbI.
OWKn6OKN BbISBNEHNA MUKPOCTPYKTYpPbI (rpsi3b B ONTWMYECKON CUCTEME MMUKPOCKOMA, MATHA
XWOKOCTE Ha MOBEPXHOCTM, OTnevyaTkym nanbues). OOWwMe npaBuna obpaleHns C
MUKPOCKOTMOM.

Tema 4. CtaHgapTusaumsa B metasniorpagum
HopmaTtuBHO-TEXHUYECKAs JOKYMEHTaLMA B 061aCTV MeTasiiorpapumu.
Cranb. MeTogpl onpefeneHus rnyouHbl 06e3yrnepoxxkeHHoro cnos (FOCT 1763-68).
Ctanb. MeTtannorpaguyecke MeTofbl ONpeaeneHns HemeTanInyeckmx skouveHuii (FOCT
1778-70).
OTAMBKM U3 YyryHa C pa3nnyHoli opmoii rpacdmTa. MeToabl onpeaenenns ctpyktypbl (FTOCT
3443 - 87).
Ctanm 1 cnnasbl. MeToAbl BbisSiBNEHMS 1 onpeaeneHns BennunHbl 3epHa (TOCT 5639 — 82).
Cranb. MeTannorpamyecknii MeTo OLUEHKM MUKPOCTPYKTYPbl MncToB 1 NeHTbl (FTOCT 5640-
68).
MpyTKK, NONOCLI U MOTKM U3 UHCTPYMEHTA/IbHON NernpoBaHHoi ctain. O6uime TeXHUYecKme
ycnosusa (TOCT 5950-2000).
Cranb. I1anoHbl MUKPOCTPYKTYpbl (TOCT 8233-56).
Cnnasbl TBepAble CneyeHHble. MeTofbl onpeaeneHns NopucTocTn n MUKPOCTpyKTypbl (FTOCT
9391-80).
Ctanb. MeToap! UCNbITaHWI U OLEeHKM MakpocTPyKTypbl (TOCT 10243-75).
Ctanb aycTeHUTHasA. MeTtoAbl onpefeneHuns cogepxaHusa qepputHoi asbl B npytkax (FTOCT
11878-66).



MeTannbl LUBeTHble. OnpefeneHne BeNMUYMHLI 3epHAa METOLOM CPaBHEHUS CO  LUKa/IoM
MuKpocTpykTyp (TOCT 21073.1-75).

Cninasbl XaponpouHble. MeTofbl KOHTPO/SA U OLeHKM MakpocTpyKTypbl (TOCT 22838-77).
MeTannbl. Macwtabbl M300paXeHWn Ha (OTOCHUMKax MNpu MeTainorpapuyeckux MeTogax
nccneposanHms (FOCT 25536-82).

MopoLukn meTanimyeckme. Metogpl onpegeneHuns gopmel vactuy, (FTOCT 25849-83).
MonygabprkaTtbl U3 aNFOMUHUEBBLIX AehOPMUPYEMbIX TEPMOYMNPOYHAEMbIX CMiaBoB. KOHTPONb
MUKPOCTPYKTYpPbI Ha nepexor metannorpagpuyeckum metogom (FTOCT 27637-88)

Crtanb. Hepaspywamwmin -~ KOHTPOMIb  MEXaHUYeCKMX  CBOWCTB U MUKPOCTPYKTYpbI
MeTaNNonpoAyKLuMmn marHnTHbIM Metogom (TOCT 30415-96).

[Mpy>KMHbI pPeccopHOro MNoABELUMBAHUA >KeNe3HOLOPOXHOro MNOABMXKHOIO cocTasa. Lllkana
aTaNoHOB MUKPOCTPYKTYp (FTOCT 32205-2013).

LlenbHOKaTaHble Kosnieca, 6aHA@KM W LEHTPbl KOMECHble KaTaHble A1 Kene3HOLOPOXHOro
NOABVKHOI0 cocTasa. LLIKanbl 3TanoHoB MakpocTpykTyp (FTOCT 32773-2014).

Koneca 3ybuyatble TArOBbIX Nepeaay TAroBoro nofABMXXHOMo cocTasa. LLIKabl 3Ta/lOHOB Makpo- 1
MUKpocTpykTyp (TOCT 33189-2014).

Cranb. MeTannorpadgmyeckoe onpeaeneHune Habntogaemoro pasmepa 3epHa (FTOCT P NCO 643-
2015).

Cranb. OnpefeneHne CcofepXXaHWs HeMeTa//IMYeCKMX BKAOUeHWUIA. MeTannorpafuyeckunii
MEeTO[, C UCNOoNb30BaHMeM 3TanioHHbIX WKan (FTOCT P NCO 4967-2015).

Crtanb. Py4yHO MeTO4 noacyeTa TOYeK [A1s CTaTUCTUYECKOWM OLEHKM OOBEMHOM [0/K
CTPYKTYPHOI COCTaBNAOLLEN C MCMOMb30BaHMEM TOYEYHON nameputensHoin cetkn (FOCT P
NCO 9042-2011).

Ctanb. MeTannorpamyeckas OLEHKa [YrnjeKCHOro pasMepa 3epHa W ero pacnpefenieHus
(TOCT P NCO 14250-2013).

Ctasilb. MeTofbl OLEHKM CTerneHW NO0CYaToCcT UAvM opueHTauumnm mukpoctpyktyp (FOCT P
54570-2011).

CoefiMHeHNs cBapHble. MeTofbl OnpeaeneHnss MexaHWYeCcKUX CBOWCTB, MaKpOCTPYKTYpbl K
MunKpocTpykTypbl (FTOCT P 57180-2016).

EguHaa cuctema  3aliMTbl  OT  KOPPO3UW W cTapeHWs. TTOKpbITUA MeTainyeckue W
HemeTa/lInyeckme HeopraHmyeckue. Metoabl KoHTpons (FTOCT 9.302-88).

EfunHana cuctema 3awmTbl OT KOPPO3UKM 1 cTapeHud. MeTtansibl U crninaebl. MeTofbl onpeseneHuns
rokasartesiell Koppo3um 1 KOppo3noHHoi cToikocTn (TOCT 9.908-85).

Tema 5. MeTobl onpegeneHnsa HeMeTa/I/IMYECKNX BKITHOYEHW
NcTouHukn  06pa3oBaHMsi  BK/IKOYEHWA.  Knaccugmkaums HeMeTas/IMYeCKUX — BKKOUEHUIA.
MeTannorpaguyeckne MeToAbl U3yHeHUS HEMETAIIMYECKUX BKIKOUEHWIA. MeTobl BblAeNeHNs U
MOCNeAYHOLLEr0 N3YYeHUS HEMETA/IINYECKNX BKIKOYEHWIA.

Tema 6. BbissB1eHNe MUKPOCTPYKTYPbI META/I/I0B XMMUYECKUM TpaB/ieHNeM
OCHOBbl BbISIB/IEHUS MUKPOCTPYKTYpPbl. XUMWYECKoe TpaBfieHne. MeToanKa Tpas/eHus.
PeakTVBbl 19 BbISBIEHUA MUKPOCTPYKTYPbI YrEPOAUCTbIX CTasleil, YyryHa, NermpoBaHHbIX
CTa/lel, LBETHbIX METa/NoB (aIOMUHWIA, Mefdb, MarHwil). BbisiBeHME 3epPEeHHON CTPYKTYpbI
HEeNIerMpoBaHHbIX CTas1ei. BbisiBneHne LemeHTUTa (Kapoungos). JedekTsl TpaBneHus.

Tema 7. BbigBneHne MUKPOCTPYKTYPbl  METAI0B  3/1EKTPOSIUTUYECKUM
TpaB/ieHNeM
OCHOBbI  BbISIBIEHMA  MUKPOCTPYKTYPbl  3NIEKTPO/IMTUYECKUM  TpaBneHneM. MeToauka
3NIEKTPO/IUTUYECKOTO TPaBfiEHNA. PeXuMbl 3M1eKTPO/IMTUYECKOrO TpaBNeHUs MeTaINoB U
CNnaBoB (YyryH, YrnepoaucTble M NermpoBaHHble CTa/ii, MeAb W ee Chniasbl, aJKOMUHWUNA,
MarHmmn).

Tema 8. BbisiBNieHMe MUKPOCTPYKTYPbI METa/I/10B LBETHLIM TPaB/IEHNEM
OCHOBbI BbISIB/IEHNA MUKPOCTPYKTYPbI LIBETHLIM TpaBneHueM. MeToauKa LIBETHOIO TpaB/ieHuUs.
PeXXUMbl LBETHOr0 TPaB/IEHUS METa//IOB U CMNiaBoB (YYryH, YrnepoaucTble W NIerMpoBaHHbIe
cTasn, Mefb, AIFOMUHWIA, MarHuia, crnnasbl CnekaHus).



Tema 9. VccnepgoBaHme NOPOLLKOBBLIX M KOMMO3ULMOHHBLIX MaTepuanoB
TpaBneHne KOMNO3MLMIA. IMopucTble cuctembl. Heces3aHHbIe 06beKTbI. OnpeseneHre pasvepa 1
(hOpMbl HaCTUL, METAIINYECKUX U HEMETAIINYECKUX MOPOLUKOB. [MCMEPCUOHHbIE XUAKOCTM
(FTOCT 22662-77).

Tema. 10. MeToAbl UccnefoBaHUA MaKpOCTPYKTYpbIl. PpaKTorpapus
OO6beKTbl 1CCnefoBaHnsa U X Nogrotoska. ObopyLoBaHWe, NCNONb3YEMOe Npu (PpaKTorpapumn.
MonyyeHne n aHaIn3 M306PAKEHNIA MAKPOCTPYKTYPbI C MOMOLLBIO CKaHepa. AHa/ln3 U3/10MOB.
13nombl MeTansoB.

Tema 11. MeTannorpadus cBapHbIX U NasiHbIX COeAUHEHWIA
MeTogvKa nccnefoBaHus. PeXXUMbl TpaBNeHUS CBapHbIX W NasiHbIX COeLUHEHUIA.

Tema 12. MeTofbl U TeXHMKa KOHTPONSA MaTepuasioB M MOKPbITUIA B rnpouecce
NMPOM3BOACTBA, 06paboTKM 1 3KCrIyaTaumnm

AHanus meTasina B NpoLecce NPou3BoACTBa 1 06paboTKn. MeTasinorpamyeckunii aHanmns
CTPYKTYPHbIX MpeBpaLLleHnii B MeTaslie B NpoLecce TepMUYECKOoin 06paboTku. Vicnonb3oBaHue
pe3ynbTaToB, MOMYYEHHbIX C MOMOLLbIO METOLOB WCCMef0BaHMS CTPYKTYPbl ANs 00bACHEHUS
(hU3NYECKNX, MEXAHWNYECKMX W APYr1X CBOWCTB MaTepuanoB. AHasM3 NpPoLEecCOB OKUCEHUA U
KOPPO3WM NOKPbLITUIA U NOBEPXHOCTW MaTepMasioB METOA0M ONTUYECKON MUKPOCKOMUKU. AHaIn3
ANDDY3NOHHBIX CNOEB MPU XMMUKO-TEPMUYECKOW 06paboTKe.

Tema 13. 13mepeHne MUKPOTBEPAOCTU M LLIEPOXOBATOCTU NOBEPXHOCTU
KoHcTpykuma npubopa TIMT-3 1 MeToAMKA WUCMbITaHWA.  TOYHOCTb  ONpeaenieHns
MUKPOTBEPAOCTM W TapupoBKa NpMOopoB. PakTopbl, BAUAIOWME Ha pe3y/bTaT U3MepeHus
MWKPOTBEPAOCTU. WICnonb3oBaHME PE3yNbTaToB M3MEPEHUA MUKPOTBEPAOCTU. KOHCTpYKUMA
npnéopa MUW-4 n meToaMKa wucnbITaHUA. OnpegeneHve napamMeTpoB LLEPOXOBATOCTM
MOBEPXHOCTEN NO pe3ynbTaTamM UCMbITaHWA.

Tema 14. dpaKTanbHbI aHaIM3 MUKPOCTPYKTYP
®pakTasibHas TreoMeTpus npupoabl. PpakTasibHble pPa3sMEPHOCTM MHOXeCTB. PerynspHble
camonofobHble tpakTanbl. MHoxecTBO KaHTopa. CHexunHka Koxa. Cangerka CeprivHCKOro.
"'y6ka MerHepa. AHaIM3 (pakTasibHbIX CBOVWCTB MaTepuasioB. Cbinyyne matepuabl U MOPUCTbIE
TBEpAble TeMa KaK peasibHble (PpakTasibl U ()pakTa/ibHble KnacTepbl. Vi3mepeHue (pakTaibHbIX
pasmMepHOCTel NO (PM3MYeCKMM cBoicTBaM. OnpegeneHne (pakTaibHbIX Pa3MepHOCTEN
N306paKEHNI MUKPOCTPYKTYP.



AHHOTauMA K paboyeii nporpamMme AUCUUMN/IHDI
51.B.[B.6.2 «[Mpo600T60p 1 NPobONOAroTOBKa»

O6beM AWCUMNANHBI COCTaBNSET _ 7 3a4eTHbIX eAUHWUL, BK/IYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTalumn.

dopmMa OTYETHOCTU — 3a4ET, 3K3aMeH.
CogepxaHuve gucLnnInHbl

Tema 1. BBegeHue
cTopnyeckoe pa3BuTve MeTOLOB WCCMef0BaHWA CTPYKTYPbl METaIIMYECKUX MaTepuasioB C
NPUMEHEHMEM  OMNTMYECKOW MWUKPOCKONMMW. TepMUHOMONMA B 06nacTv  MeTasiorpaguu.
OCHOBHbIe 33ia4M MeTasiorpapun.

Tema 2. MNMpo6ooT6op 1 NpobonoaroToBKa B MeTannorpagmm
Ot6op o06pa3uoB [And MeTasiorpauyeckoro uccriefoBaHns. Ab6pasuBHble  MaTepuasbl.
LLInncpoBaHMe 1 MexaHU4YecKoe MoMpoBaHuMe LWAUMOB. XMMUYECKOe NONNpOBaHKe LUINGOB.
ANEeKTPOINTMYECKOe MONNPOBaHUe LWANGOB. [edeKTbl NPUroToBEHNUA LWANGOB. XpaHeHue
MuKpownngos. O6opyLoBaHMe 4ns Npo6ooT6opa M NPoOOMNoAroToBKN. TeXHNKa 6e30MacHOCTM
Mpw NOAroTOBKe LINGOB.

Tema 3. OnTUYeckne MeTOLbl MUKPOCKOMUYECKOro WCC/ef0BaHUA CTPYKTYpbI
MOAroTOB/IEHHbIX 06Pa3L0B
CBoICTBa CBeTa M ONTUYECKME CBOMCTBA CTPYKTYPHbIX COCTAB/ISOLMX MeTasorpahmyeckmx
WAnMgoB.  YBennyeHve o06bekTa. [puHUMNUasibHas Cxema MUKpOcKona. PaspeluaroLas
CMOCOGHOCTL CBETOBOW OMTUKW M Npefesibl NonesHoro ysennyeHus. O6beKTUBLI U OKYNSPbI.
MeTtannorpajuyeckve MMUKPOCKOMbl. Crocobbl MOBbIWEHNWA OMTUYECKOr0 KOHTpacTta B
CBETOBOM MuKpockore. Crnocobbl OCBeLeHNs NoBepxHOCTU obpasua. OcBelleHMe Mo MeTody
CBET/IOFO M TeMHOro nons. [onspusoBaHHbI  cBeT. MeTog — AnddepeHumanbHo-
NHTepP(epeHLMOHHOro KoHTpacTa. Posib cnocoba OCBELLEHWUS Mpy UCCNefoBaHUN CTPYKTYPbI.
OWKn6OKN BbISBNEHNA MUKPOCTPYKTYpPbI (rpsi3b B ONTWMYECKON CUCTEME MMUKPOCKOMA, MATHA
XXWOKOCTEMW Ha MOBEPXHOCTW, OTnevyaTkn nanbues). OO6WwMe npaBuna obpaleHns cC
MVKPOCKOIOM.

Tema 4. CraHgapTuszaumMsa MeTOA0B Npob6ooT6opa, NPO6OMOArOTOBKUM U
MeTas1/10rpagMyecKoro nccnefosaHnsa o6pasLoB
HopmaTuBHO-TEXHUYECKas JOKYMeHTaLmMs B 061acTy MeTanorpadmu.
Cranb. MeTogpl onpefeneHuns rnyorHbl 06e3yrnepoxkeHHoro cnos (FOCT 1763-68).
Cranb. MeTtannorpauyeckne MeTOfbl OMpPeaeneHnss HemeTaIMyeckmx BKAtUeHuin (FTOCT
1778-70).
OTNMBKM U3 YyryHa C pa3nMyHoin opmoin rpadgmTa. Metoabl onpeaeneHns ctpyktypbl (FTOCT
3443 - 87).
Cranm 1 cnnaebl. MeToAbl BbiSiBNEHUA 1 onpeaeneHns BennunHbl 3epHa (TOCT 5639 — 82).
Ctanb. MeTannorpamyeckunii MeTog OLeHKN MUKPOCTPYKTYpbl McToB U NeHTbl (TOCT 5640-
68).
MpyTKKX, NONOCHI U MOTKM M3 MHCTPYMEHTa/IbHOM NIerMpoBaHHoi cTanu. O6Lime TeXHUYEeCKme
ycnosus (TOCT 5950-2000).
Ctasib. 3TanoHbl MUKPOCTPYKTYpbI (TOCT 8233-56).
Cnnasbl TBepAble crievyeHHble. MeTobl onpegenieHns NopucTocT U MUKpocTpykTypbl (TOCT
9391-80).
Ctanb. MeTofpbl UCMbITaHWI 1 OLLEHKM MaKpOCTPYKTYpbl (TOCT 10243-75).



Ctanb aycTeHUTHasA. MeTtoAbl onpefeneHuns cogepxaHusa qepputHoi asbl B npyTkax (FTOCT
11878-66).

MeTtannbl UBeTHble. OnpefeneHne BeNMUYMHBLI 3epHAa METOLOM CPaBHEHWA CO  LUKa/I0R
MuKpocTpykTyp (TOCT 21073.1-75).

Cninasbl Xaponpo4Hble. MeTobl KOHTPO/SA U OLeHKMU MakpocTpyKTypbl (TOCT 22838-77).
MeTannbl. Macwtabbl M300paXeHWin Ha (OTOCHUMKax Mpy MeTainorpapuyeckux MeTogax
nccneposanms (FOCT 25536-82).

MopoLukn meTanimyeckme. Metogpl onpegeneHuns gopmel yactuy, (FTOCT 25849-83).
MonygabprkaTtbl U3 aNFOMUHMEBBLIX AehOPMUPYEMbIX TEPMOYNPOYHAEMbIX CNiaBoB. KOHTPO/b
MUKPOCTPYKTYpPbI Ha nepexxor metannorpagpuyeckum metogom (FTOCT 27637-88)

Crtanb. Hepaspywarowmini  KOHTPO/Ib  MeXaHUYecKMx  CBOWCTB U MUKPOCTPYKTYpbI
MeTaNNonpoAyKLuMn marHnTHbIM Metogom (TOCT 30415-96).

[Mpy>KMHbI PeccopHOro nNoABELUVBAHUA >XeNe3HOLOPOXHOro MNOABMXKHOIO cocTasa. Lllkana
aTaNoHOB MUKPOCTPYKTYp (FTOCT 32205-2013).

LlenbHOKaTaHble Kosnieca, 6aHA@KM W LEHTPbl KOMECHble KaTaHble [AJ/19 >Kee3HOA0POXHOro
NOABVKHOI0 cocTasa. LLkanbl 3TanoHoB MakpocTpykTyp (FTOCT 32773-2014).

Koneca 3ybuyatble TArOBbIX Nepeaay TAroBoro nofABMXXHOMo cocTasa. LLIKanbl 3Ta/loOHOB Makpo- U
MUKpocTpykTyp (TOCT 33189-2014).

Cranb. MeTannorpadgmyeckoe onpeaeneHune Habntogaemoro pasmepa 3epHa (FTOCT P MCO 643-
2015).

Cranb. OnpefeneHne CcofepXKaHWs HeMeTa/IMYeCKUX BKIOYEHUA. MeTannorpaguyeckumii
MEeTO[, C UCNONb30BaHMeM 3TaloHHbIX WKan (FTOCT P NCO 4967-2015).

Crtanb. Py4yHO MeTO4 noacyeTa TOYeK [A1s CTaTUCTUYECKOM OLEHKM OOBEMHOM [0/K
CTPYKTYPHOI COCTaBNAOLLEN C MCMOMb30BaHMEM TOYEYHON n3meputenbHoin cetkm (FOCT P
NCO 9042-2011).

Ctanb. MeTannorpamyeckas OLEHKa [YNJeKCHOro pasMepa 3epHa W ero pacnpefenieHus
(TOCT P NCO 14250-2013).

Ctasilb. MeTofbl OLEHKM CTereHu MOonocYaTocT uan opueHTauum Mukpoctpyktyp (FOCT P
54570-2011).

CoefiMHeHNs cBapHble. MeTofbl OnpeaeneHns MexaHWYecKMX CBOWCTB, MaKpOCTPYKTYpbl U
MunKpocTpykTypbl (TOCT P 57180-2016).

EguHaa cuctema  3alimMTbl  OT  KOPPO3UW W cTapeHWs. TTOKpbITUA  MeTainyeckue W
HemeTalInyeckme HeopraHmyeckue. Metoabl KoHTpons (FTOCT 9.302-88).

EfunHana cuctema 3awmnTbl OT KOPPO3UKM 1 cTapeHud. MeTtasibl U cniasbl. MeTozbl onpeseneHuns
rokasartesiell Koppo3um 1 KOppo3noHHoii cToikocTn (TOCT 9.908-85).

Tema 5. Npo6ooT60p 1 NPO6OMOArOTOBKA C LE/bI0 ONpesesieHNs HeMeTa/llIMYeCKNX
BK/IHOYEHNIA
NcTouHMKM 06pa3oBaHMst  BKIOYeHWA.  Knaccugukauus HeMeTaIMYeCKUX — BKIHOUEHWUIA.
MeTannorpauyeckre MeToabl N3yUYeHNS HEMETA/ITINYECKMX BKKOUEHWIA. MeTOAb! BbleNeHNs 1
MOCNeAYyOLLEr0 N3YHeHUS HEMETAINYECKNX BKTHOYEHWIA.

Tema 6. XuMn4ecKoe TpaB/ieHe MeTas1/10B Npy NpobooT60pe 1 nNpobornogroToBKe
OCHOBbl BbISIB/IEHUA MUKPOCTPYKTYpbl. XUMWUYECKoe TpasfeHWe. MeToanka TpaBneHus.
PeakTuBbl [/19 BbISIBIEHNA MUKPOCTPYKTYPbl YrNepoOAUCTbIX CTaseil, YyryHa, ferMpoBaHHbIX
CTa/leil, UBETHbIX MeTafioB (a/ItOMUHUIA, Medb, MarHuii). BbisiBneHVWe 3epeHHON CTPYKTYpbl
HeNernpoBaHHbIX CTasieil. BoisiBneHne LemeHTUTa (kapbungos). JeheKTbl TpaBieHUs.

Tema 7. ONeKTPO/INTUYECKOE TpaB/ieHVWe METa//IoB npu  npobootbope U
npobonoaroToBKe
OCHOBbl  BbIIBNEHUA  MUKPOCTPYKTYPbl  3/IEKTPONIUTUYECKMM  TpasneHWeM. MeToguka
3N1IEKTPOIUTUYECKOTO TPaB/eHUA. PeXuUMbl 3/1eKTPOIMTUYECKOTO TPaB/EHUA META/I0B U
CMNaBoB (4yryH, YrnepoavcTble W NervpoBaHHble CTain, Mefb W ee ChnaaBbl, aTHOMUHWNA,
MarHuin).

Tema 8. TensioBoe TpaB/ieHe MeTa/II0B NPU NPo600T60pe 1 NPOBONOArOTOBKE



OCHOBbI BbISIBNIEHVSI MUKPOCTPYKTYPbI LIBETHLIM TpaB/ieHneM. MeTofmka LBETHOr0 TpaB/ieHNs.
PeXXvMbl LBETHOIO TPaB/IEHNA METa//IOB U CN/aBoB (YYryH, YrnepoamcTble Y NerMpoBaHHbIe
cTaiv, Mefib, ATFOMUHWIA, MarHWiA, Cniasbl CleKaHns).

Tema 9. lNpo6ooTbop v NPO60MNOAroTOBKA MOPOLLUKOBLIX M KOMMO3ULMOHHBIX
martepuasnioB
TpaBneHne KOMNO3MLMIA. MopucTble cuctembl. Heces3aHHbIe 06beKTbI. OnpeseneHre pasvepa 1
(hopMbl YacTuL, MeTaININYECKUX N HEMETA//IMYECKMX MOPOLUKOB. [AMCNEePCUOHHbIE XMUAKOCTH
(FTOCT 22662-77).

Tema. 10. MpobooT60p 1 NPOOONOAroTOBKA MPY UCCNeL0BaHUN U3/TOMOB MeTas1/10B
OO6beKTbl UCCnefoBaHnsa U X Nogrotoska. O6opyLoBaHWe, NCNONb3YEMOe NpU (PpaKTorpapumn.
MonyyeHne 1 aHaIN3 M306PAKEHNIA MAKPOCTPYKTYPbI C MOMOLLBIO CKaHepa. AHa/In3 U3/10MOB.
A3nombl meTansios.

Tema 11. Mpo600T60p 1 NPO6ONOAroTOBKA CBAPHbIX N NastHbIX COEAVNHEHNIA
MeToAavKa nccnefoBaHus. PeXXUMbl TpaBNeHUS CBapHbIX W MasiHbIX COeLUHEHUIA.

Tema 12. Mpo6ooT60op 1 NPO6ONOAroTOBKAa MaTepnasioB MU MOKPbLITUIA B npoLecce
NMPou3BOACTBa, 06paboTKKN 1 3KCr/TyaTaumnm

AHanus meTasina B NpoLecce NPou3BoACTBa U 06paboTKn. MeTasinorpamyeckunii aHanmns
CTPYKTYPHBIX MpeBpaLleHnii B MeTaslie B NpoLecce TepMUYECKOoin 06paboTku. Vcnonb3oBaHue
pe3ynbTaToB, MOMYYEHHbIX C MOMOLLbHO METOA0B UCCNeA0BaHWUSA CTPYKTYPbl AN 0ObACHEHUS
(hU3NYECKNX, MEXAHWNYECKMX W APYr1X CBOWCTB MaTepuanoB. AHasM3 NPOLEeCcCOB OKUCEHUA U
KOPPO3WW NOKPbLITUIA U NOBEPXHOCTW MaTepMasioB METOA0M ONTUYECKON MUKPOCKOMUKU. AHan3
ANDDY3NOHHBIX CNOEB MPU XMMUKO-TEPMUYECKO 06paboTKe.

Tema 13. MNMpo6ooT60p M NPO60OMOArOTOBKA ANA U3MEPEHUS MUKPOTBEPLOCTU W
LLIEPOX0BATOCTN NOBEPXHOCTEN
KoHcTpykuma npubopa TMMT-3 ©n  MeTogMKa WUCMbITaHWA.  TOYHOCTb  OMpegeneHus
MUKPOTBEPAOCTM M TapupoBKa NpuOopoB. PakTopbl, BAUAIOLWME HA pe3y/bTaT U3MepeHus
MUKPOTBEPAOCTU. VICMonb3oBaHNe pe3y/nbTaToB M3MEPEHNS MUKPOTBEPAOCTU. KOHCTPYKUMS
npuoopa MUN-4 n meToaMka wucnbiTaHus. OnpedeneHve MapaMeTpoB LLUEPOXOBATOCTU
MOBEPXHOCTEN NO pe3y/ibTaTtam UCMbITaHWIA.

Tema 14. MeTogbl (hpaKTa/lbHOr0 aHansza MUKPOCTPYKTYP. OCO6eHHOCTU
noAroToBKM 06pasLoB
®pakTa/ibHas reoMeTpus npupogpl. PpakTa/ibHble Pa3sMEPHOCTU MHOXECTB. PerynspHble
camonofo6Hble dpakTanbl. MHoXecTBo KaHTopa. CHexunHka Koxa. Candetka CeprivHCKOro.
"'y6ka MerHepa. AHaIM3 (pakTasibHbIX CBOVWCTB MaTepuasos. Cbinyyne matepuabl U MOPUCTbIE
TBepAble Tena Kak peasibHble (pakTasibl U PpakTasibHble KnacTepbl. 3MepeHue (hpaKTabHbIX
pasmMepHOCTeM NO (PM3MYecKMM CBOCTBaM. OrnpeeneHve (pakTaibHbIX pa3MepHOCTEN
N306paXKEHNI MUKPOCTPYKTYP.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
51.B.[B.7.1 «TepMoBaKyyMHble MPoLeccbl U 060pya0BaHME

O6beM AUCUMM/IMHBI COCTaBNAeT _4  3ayeTHble eAWHWLbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHuve gucLUnnInHbI

Pa3gen 1. MNoHATMe Bakyyma. PU3NYECKME NPOLECCHI NPU MNOHUXEHHOM [aBeHnN

Tema 1. dusmyeckoe onmcaHne Bakyyma. ['pouecchbl B BaKyyme

BA3KocTb rasos. epeHoc Tensa. PU3NYECKUIA U TEXHUYECKMIA BakyyM. Auddysns B
rasax. Tepmoguddysus. PaBHoBecve pfaneHWin. CKOMbXEHVE pPa3peXXeHHbIX rasoB. TeuyeHue
rasos. [nnHa cBob6ogHOro npobera. Yactota coyaapeHWin MONEKYN rasa C NMOBEPXHOCTbIO U
eAnHNUBLI AaBneHusa. PacnpefeneHne Monekyn rasa no ckopoctam. [asneHve. CpegHas givHa
€B060AHOr0 NyTW. MOHATME O CTEMEHAX BaKyyMa.

Apcopbums rasos 1 napos. MornoLeHne rasos. [Fa3onornoTUTenu.

BAskocTb rasos. TensionpoBOAHOCTb. JONEKTPUYECKME HABNEHUA, An(y3nsa B rasax,
PeXMMbI TEYEHUNA ra30B Yepe3 0TBEPCTUSA, B Tpybonposogax. MonekynspHble MOTOKU.

Tema 2 IoHHO-N1a3MeHHasi 06paboTKa

MoHATMe nnasmbl. Be3KaToAHbIA  BbICOKOYACTOTHBIA WUCTOYHWMK Mna3Mbl. KaTogHble
MCTOYHMKM MNa3Mbl Ha MOCTOAHHOM ToKe. O6pa3oBaHMe MOHOB. MoOHM3aums rasoB. MOHHas
OYMCTKa BaKyyMHOI KaMepbl U NoAJ/IoXeK. BombapaupoBka MOHaMK MaTepuasia U pacnblieHue.
TexHVKa TepMOBaKyyMHOro HarblneHus. Vicnaputenn. Matepuanbl ncnaputeneit. Huskuii v
BbILICOKWIA BaKyyM. CpeaHWii BaKyyM.

Pasgen 2. Nony4yeHne Bakyyma

Tema 1. Pa3/iMyHble METOAbl OTKauyku U 060pyLoBaHWE AN MONYYeHUS BaKyyma
Pa3HOM CTEMNEeHN

Tunbl MexaHWYecKnx HacocoB. dopBaKyyMHble HAcOCbl M HacoCbl BbICOKOT0 BaKyyma.
MexaHM4yeckMe BaKyyMHble Hacocbl. [uddy3noHHble Hacockl. OO6uiasd XapakTepuctuka
BaKyYMHbIX HacocoB. O6bemMHas OTKauka. KOHCTPYKUMM 0OBEMHbIX HAcoCOB. MonekynspHas
oTKayka. KOHCTpyKUMM MONEeKYNApPHbIX HacocoB. [lapocTpyilHas oOTKayka. KOHCTpyKuum
MapoCTPYMHbIX HACOCOB.

NoHHas oTkayka. Xemocop6uUMOHHasA OTKavyka. KOHCTPYKLMU UCrapuTenbHbIX HacOCOB.
KpuokoHaeHcauoHHas oTKavka. KOHCTPYKLUUWM KPUOTeHHbIX HAcocoB. VIOHHO-COpOLMOHHas
OTKauka. KOHCTPYKLMN MOHHO-COPOLIMOHHbBIX HACOCOB.

Tema 2. BakyyMHble n3MepuTe/ibHble Npubopsl

Knaccugukaums MeTogoB v NprbopoB A1 U3MepeHUs 00LMX AaBNEHUA. DNeKTPOHHbIe

npeobpasoBaTesu. MarHuTHble npeo6pasoBaTesnu. Tennosble npeobpasoBatesnu.
Paanon3oTonHble npeobpasosaTteny. MpagyupoBka npeobpasoBaTeneil Ans M3MepeHns o6Lmx
[aBNEHWNA.

TpeboBaHUA K repMETUYHOCTM BaKyyMHbIX CUCTEM. Annaparypa Ans OrnpegeneHus
repmMeTUUYHOCTU. PacnpefeneHne AaBreHWs B BaKyyMHOW cucteMe. COefMHEHWUS apmaTypbl 1
0TKauMBaembIX 06beKTOB. COefIMHEHMSI HACOCOB. TMMOBbIE CXEMbI BaKYYMHbIX YCTaHOBOK.

Pasgen 3. HanblsieHWe ni1eHOK B NPMO60POCTPOEHNN U 3aLLUMTHBIX NOKPbITUI

Tema 1. TexHMKa 1 hmM3nKa rnoslyyeHns TOHKUX NAIEHOK M MHOTOC/I0MHbIX CTPYKTYP

MpobneMbl MCNapeHWs MHOTOKOMIMOHEHTHbIX MartepuasnoB. CocTaB  MCnapsemMoro
maTepuana. licnapeHve coeauHeHW. TOAroTOBKa MOKPLITUA K HanblieHno.  AfLresns
MOKPbITWIA.



Tema 2. HanblsieHMe TOHKUX NJIEHOK M3 pas/inyHbIX UcnapuTesen

dun3nyeckne npoueccbl MNpu AUCKPETHOM wucnapeHun. Cxema MeToda [AUCKPETHOro
ncnapeHns. TexHONorna HaHeceHWs TOHKUX MJIEHOK METOLOM [UCKPEeTHOro ucnapeHus.
O6opynoBaHMe W NPUCMNOCO6NeHWs A1 BbIMOIHEHUS AWCKPETHOrO WUCMapeHus B BaKyyMme.
MpenmyLiecTBa M HeAOCTATKM AMCKPETHOro ucnapeHus B BakyyMme. O6/1acTv MpuvMeHeHUs
AMCKPETHOr0 UCMapeHus B BaKyyMme.

Tema 3. OkucneHve. ®opMMpoBaHMe TOHKWUX M/IEHOK Ha MOBEPXHOCTU METOAOM
TepMMUYECKOro OKUC/EHNSA

du3nyeckne npoueccobl Npu TepMUYECKOM OKWUceHun. Cxema MeTofa TepMUYecKoro
OKWCNeHUs. TexHoNorus (OPMMPOBaHNA TOHKUX MJIEHOK METOAOM TEPMUYECKOrO OKUCIEHWS.
Ob6opyaoBaHve 1 NPUCNOCObNeHNs 415 BbINONHEHUA TEPMUYECKOr0 OKUCeHMS. MpenmyLLecTBa
M HeOCTaTK/ TEPMUYECKOTO OKMCeHNA. OB1acT NPUMEHEHNS TEPMUYECKOTO OKNCIEHUS.

Pasgen 4. KnHeTuKa 06pa3oBaHns TOHKUX NNEHOK

Tema 1. O6pasoBaHue 3apo/bILLEl

MazieHne YacTuL, Ha NOAJIOKKY, afacopbums 1 TepMMYecKas akkomogaums, npoLeccsl npu
B3aVMMOLENCTBUM aTOMOB, MOSIEKY/NT M PafMKaioB C MOBEPXHOCTbIO. OTpakeHWe MNepBUYHbIX
yacTuy. JMUCCUA  3NIEKTPOHOB.  DPU3MYECKOe pachbliieHne  MOBEPXHOCTU.  [lecopbuums
cnabocssizaHHbIX  YacTuy. Agcopbums dactuy. [Oecopbuma wn  murpaums.  Aunddysus
aficopbMpoBaHHbIX  YacTUL, U pacTBOPEHMUe. Harpes  noBepxHOCTW. Mopgenu
3apofpllleobpasoBaHns.  JHeprus  3apofblleobpasoBaHus. O6pa3oBaHWe 3apofbllleli U
OCTPOBKOBOW CTPYKTYpbl. KoanecueHums ocTpoBkoB. O6pa3oBaHMe KaHasioB. POpMUpOBaHMe
CM/IOLLHOW NNIEHKMN.

Tema 2. CBoicTBa TOHKMUX MneHOK. O6pasoBaHMe AeheKTOB B MpoLEecce pocTa
NJeHOK

O6pasoBaHue AMC/OKaLMA 1 feeKTOB YNakoBKWU. MexaHn3mbl NOSBIEHUA AUCIOKALNNA.
MeTogbl YCTpaHeHMs AMCNOKaLMA. 3aBUCUMOCTb MIOTHOCTW AWUCIOKaUMIA OT TOMLLMHBI NIEHKN.
MexaHn3Mbl NOSABMEHNA AeeKTOB YNakoBKW. MeTodbl YCTpaHeHUs [Oe(eKTOB YMaKOBKW.
["paHnUbI 3epeH. Pasmep 3epHa.

ANeKTpnYecKme CBOMCTBA MIEHOK, 3aBUCMMOCTb YAe/bHOro CONPOTMB/IEHUA OT TO/LLMHbI
NAEHKN U CTPYKTYpPbI. AAresus.



AHHOTauuA K paboyeii nporpamme AUCLUNINHBI
61.B.4B.7.2 «TexHoNormm BaKyyMHOro HanblieHns»

O6beM AUCUMM/IMHBI COCTaBNAeT _4  3ayeTHble eAWHWLbI, BKKOYas TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHuve gucLUnnInHbI

Pa3spgen 1. INpouecchbl B ra3ax ¢ NOHMXEHHbIM [aB/IeHUEM

Tema 1. PM3NYECKNIA N TEXHUYECKWNIA BaKyyM.

[nnHa ceBobogHoro npobera. Yactota coydapeHWii MOMEKyN rasa C MOBEPXHOCTbIO U
efVHMUbI faBneHuns. PacnpefeneHne mMonekyn rasa no ckopoctam. [asneHue. CpegHas AnvHa
€BO60AHOr0 NyTW. MOHATME O CTEMEHAX BaKyyMa.

Apcopbums rasos 1 napos. ornoLueHune rasos. [a30MornoTUTENN.

Tema 2. CBoicTBa M (hM3nYeCKMe MPOoLEeCChl B rasax 1 BaKyyMe.

BA3KOCTb rasoB. TenjonpoBOAHOCTb. ONEeKTPUYECKue fBNeHus, AUgpgy3ns B rasax,
PEXMMbI TEYEHUSA ra30B Yepe3 0TBEPCTUSA, B Tpybonposogax. MonekynsipHble NOTOKK.

Pasgen 2. OTKauKa BaKyyMHOW CUCTEMbI

Tema 1. MexaHU4ecKume N PU3NKO-XMMNYECKNE METOLbl OTKAUKN.

MexaHunyeckre BaKyyMHble Hacocbl. O6Las XapakTepucTMka BaKyyMHbIX HACOCOB.
O6beMHas oTKayka. KOHCTPYKLUMM 06bEMHbIX HAcOCOB. MoneKy nsipHas oTkauka. KOHCTpyKumm
MOJEKY/ISIPHBLIX HACOCOB. MapocTpyiiHas oTKavka. KOHCTPYKLMM NapoCTPyMHbIX HACOCOB.

NoHHas oTkayka. Xemocop6uUMOHHasA OTKayka. KOHCTPYKLMKU UCrapuTenbHbIX HacOCOoB.
KpuokoHaeHcauoHHas oTKauka. KOHCTPYKUMM KPUOTeHHbIX HAcocoB. VIOHHO-COpOLMOHHas
OTKauka. KOHCTPYKLMN MOHHO-COPOLIMOHHbBIX HACOCOB.

Tema 2. 13MepeHMe cTeneHn BaKyyMa.

Knaccnukaums mMeTogoB M NpubopoB AN M3MEPEHUS OOWMX AaBfeHWiA. TennoBble
npeobpasoBatenn.  ONEKTPOHHble  npeobpasosaTenn.  MarHuTHble — MpeobpasoBaTeny.
Pagmon3oTonHble npeobpasoBaTtenu. I'pagynpoBka npeobpasoBaTenein Ans M3MepeHns ooLmx
faBneHunii. TpeboBaHUA K repMETUYHOCTM BaKyyMHbIX cucTeM. Annapatypa 418 onpeaeneHns
repMeTMYHOCTU.PacnpefeneHve [aBneHns B BaKyyMHON cucteme. CoefMHeHUs apMaTypbl U
0TKaurBaeMbIx 06beKTOB. COeJMHEHNS HACOCOB. TUMOBbIE CXEMbl BAKYYMHbIX YCTaHOBOK.

Pasgen 3. TexH0M0rna TOHKMX NeHoK

Tema 1. ®Pu3nYecKne 0CHOBbI HarblIEHUS MIEHOYHbIX NOKPbITUIA U MHOTOC/TIONHBIX
CTPYKTYP.

MpobneMbl MCNapeHWs MHOTOKOMIMOHEHTHbIX MartepuasnioB. CocTaB  MCnapsiemMoro
maTepuana. lKicnapeHve coeauHeHWid. TlOArOTOBKa MOKPbLITUIA K HanblieHuto.  A4resus
MOKPbITWIA.

Tema 2. HanblneHne TOHKUX M1EHOK METOAO0M ANCKPETHOI0 UCMNApeHuns.

dun3nyeckme npoueccol Npu AUCKPETHOM wucnapeHun. CxemMa MeToda [AUCKPETHOro
ncnapeHns. TexHONorna HaHeceHWs TOHKUX MJIEHOK METOLOM [UCKPEeTHOro ucnapeHus.
O6opynoBaH/e W MPUCMNOCO6MEHNA [L/19 BbIMOIHEHWUS AWCKPETHOrO WCMapeHus B BaKyyMe.
MpenmyLlecTBa M HeAOCTATKM AMCKPETHOro ucnapeHus B BakyyMme. O6/1acTv MpuvMeHeHUs
ANCKPETHOr0 1UCMapeHns B BaKyyMme.

Tema 3. dopmMmpoBaHMe TOHKNX NIEHOK METOA0M TEPMUYECKOT0 OKUC/IEHNSA.

dur3nyeckme npoLeccbl Npu TepMUYECKOM OKuMcneHun. Cxema meTofa TEPMUYECKOro
OKUCNeHNA. TexHoMorma POpMMpPOBaHUA TOHKUX MIEHOK METOLOM TEPMUYECKOrO OKUCIEHUS.



O6opyaoBaHve 1 NPUCNOCObNeHNs 415 BbINONHEHUA TEPMUYECKOr0o OKUCeHMs. MpenmyLLecTBa
M HeOCTaTK/ TEPMUYECKOTO OKUCeHNA. OBnacT! NPUMEHEHNS TEPMUYECKOTO OKNCIEHUS.

Pazgen 4. MNpoueccbl PopMMpoBaHNA TOHKNX MIEHOK

Tema 1. Teopus 3apofbllleobpazoBaHNsA

MazieHne YacTuL, Ha NOAJIOKKY, afacopbums 1 TepMMYecKas akkomogaums, npoLeccsl npu
B3aVMMOZENCTBUM aTOMOB, MOSIEKY/T U PafMKa/iOB C MOBEPXHOCTbIO. OTpaXKeHWe MepBUYHBLIX
yacTuy. JMUCCUA  3NIEKTPOHOB.  DPU3MYEeCKOe pachbliieHne  MOBepPXHOCTW.  [lecopbuums
cnabocssizaHHbIX  YacTuy. Agcopbums yactuy. [Oecopbuma wn  murpauyms.  Anddysus
aficopbMpoBaHHbIX ~ YacTUL, U pacTBOPEHMUe. HarpeB  noBepxHOCTW. Mogenu
3apofpllieobpasoBaHns.  JHeprus  3apofblleobpasoBaHus. O6pa3oBaHWe 3apofbllleli U
OCTPOBKOBOW CTPYKTYpbl. KoanecueHums ocTpoBkoB. Ob6pa3oBaHMe KaHasioB. POpMUpPOBaHMe
CM/IOLLHOW NMIEHKMN.

Tema 2. CBoicTBa TOHKMX MneHOK. Ob6pasoBaHMe AeheKTOB B MpoLEcce pocTa
NJeHOK

O6pasoBaHue AMC/IOKaLMA 1 fedeKTOB YNakoBKW. MexaHu3Mbl NOSBAEHUA AMCOKALMIA.
MeTogbl YCTpaHeHWs AMCNOKaLWA. 3aBUCUMOCTb MIOTHOCTW AUCNOKaUMIA OT TOMLLMHBI NNEHKK.
MexaHn3Mbl NOSABMEHNA AeEeKTOB YNakoBKW. MeTodbl YCTpaHeHUs [Oe(eKTOB YMaKOBKW.
paHUUbI 3epeH. Pa3mep 3epHa. JMeKTpUYecKne CBOMCTBA M/IEHOK, 3aBUCUMOCTb YAEMbHOro
COMPOTUB/IEHUSA OT TO/LUMHBI MIEHKN U CTPYKTYPbl. AAresus.



AHHOTauuA K paboyer nporpamme AUCLUNNHBI
PTA.1 «NcTopmss TamboBCKOro Kpasi»

O6beM AMUCUMMMHBI COCTaBNAET _2  3a4eTHbIX eAMHWLbI, BKHOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTaluun.

dopmMa OTYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. VIcTopnyecKoe KpaesegeHue
. [pegMeT, cogepxXaHue 1 3aaun UCTOPUYECKOrO KpaeBeaeHNs.
. IcTOUHMKM KpaeBefeHWs. Pa3BuTue KpaeBefeHUs Ha TamboBLLMHE.
. BblgaroLpmecs Tamb0BCKMe KpaeBe[pbl.
Tema 2. ApXeosiornyeckme KynbTypbl Ha TeppuTopmnn TaMb0BCKOro Kpas
1. Apxeonorus Kak Hayka.
2. MoceneHuns nepBo6bLITHBLIX /IOAEN B 3NOXY HEONNTA.
3. ApXxeonoruyeckume KynbTypbl 3noxv GPOH30BOro BeKa.
4
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. Ocefnble apxeonornyeckme KynbTypbl XenesHoro Beka.
. KynbTypbl KOYeBbIX HapPOAO0B >KeNe3HOro Beka Ha TeppuTopun.
Tema 3. TamboBckmii Kpaii B XVII-XVIII BB.
1. TpeanocbiNnkn KonMoHmsaumm pavioHa Aukoro nona B XVI-XVII B. CTpouTenscTso
BenropoAcKoi 3ace4Hon YepThl.
2. Tamb0BLLMHa B roCcyapCTBEHHO-aAMUHNCTPATUBHbIX NpeobpasoBaHuax XVIII Beka.
3. CoumanbHo-3KkoHoMKUYeckoe passuTue kpas B XVII-XVIII BB.
4. CoymanbHble N pennrnosHble KOHGAMKTbl XVII-XVIII BB. 1 TambOBCKWIA KpaiA.
5. KynbTypa 1 6bIT HaceneHns TamboBLmHbl B XVII-XVIII BB.
Tema 4. NopedopmeHHOe pa3BnTHe TaMb0BLIVHBI
1. CounanibHO-3KOHOMUYECKOE pa3BUTHE rybepHum.
2. OO6LLEeCTBEHHbIE ABMXEHWS B TybepHUM B LOpethOpPMeHHbIN nepuog. [ekabpuctbl — Hawu
3eMNSAKN.
3. TpepnoxeHns TambBOBCKMX MOMELMKOB MO OCBOOOXAEHWMIO KpPecTbsH. OCO06eHHOCTU
peann3aunm KpPecTbsHCKOM pedopMbl Ha TamM6OBLLMHE.
4. Co3fjaHne 3eMCKMX OpraHoB B rybepHumn. [edTenbHOCTb 3EMCKUX YYPeXAeHUi rybepHun B
1865-1890 ropax.
5. Pa3BnTune obpasoBaHus B ry6epHumn. 3eMCKme LIKO/bI.
6. OpraHbl FOPOACKOro CamMoyrnpaB/ieHNsA U UX POJb B Pa3BUTKM TOPOLAOB ryOGepHUN.
7. KynbTypa Kpasa B XX Beke.
Tema 5. TamboBcKas rybepHmns Hadana XX Beka
1. CoumasibHO-3KOHOMNYECKOE pa3BuTre rybepHum B Havasie XX Beka.
2. KpecTbsiHCKOe 3eM/ieBnafieHne 1 3eM/enosnb3oBaHme rybepHUM B YCNOBUAX CTOMbINAHCKOWA
pedopmbl 1 MepBoit MnpoBOIA BOWHDI.
3. O6LLECTBEHHbIE M MOMTUYECKME OpraHM3aLnmn B ry6epHum.
4. [eATensHOCTb NOMMTUYECKUX NapTUi.
5. KynbTypa ryéepHumn Hadana XX Beka.
Tema 6. TambOBLLYIHa Ha MICTOPUYECKOM Mepe/iove
1. 1917 r. B TaMbOBCKOM Kpae.
2. TamboBckass rybepHuss B nepBble rofbl [paXgaHCKON BOWHbI. [MONMTMKA «BOEHHOIO
KOMMYHW3Ma».
3. MNprynHbl «KAHTOHOBLUMHbI». [BUXKYLLMe cubl. OCHOBHbIE 3Tarnbl BOCCTaHWA.
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Tema 7. TamboBLymHa B 1920-30-€ rogbl

. MocnefAcTBUS «BOEHHOTO KOMMYHM3Ma» U ["paXkaHCKOI BOMHbI.

Har.

. PoOpCMpOBaHHOE CTPOUTENLCTBO coLmanmama B KoHLe 1920-x — 1930-e rogpl.
. VI3aMeHeHns B aIMUHUCTPATMBHOM YCTPOCTBe Kpasi. CozfgaHne Tamb0oBCKOM 061acTu.
. KynbTypHOe CTponTensLCTBO B Kpae.

Tema 8. TamboBCcKasi 06nacTb B rogbl Benimkoii OTeuecTBEHHOWN BOHBI

1. MNepexop, 3KOHOMUKM Ha BOEHHbIE PesbChbl.
2. MomoLLpb HaceneHns 0651acTu PPOHTY.
3. [leaTenbHOCTbL 3BaKOroCNuUTanei.
4. My>ecTBO 1 repon3m HalLnX 3eM/ISIKOB Ha (DPOHTaX BOVHBbI.
5. \3meHeHWsa B HapofoHaceneHnn Kpas.
Tema 9. Pa3BuTure Kpast BO BTOPOW NosioBMHe XX Beka
1. BoccTaHOB/IEHME W Pa3BUTUE MPOMbILLIEHHOCT U CeIbCKOM0 XO3AKCTBA B MOC/EBOEHHbIN
nepuos.
2. ArpapHble 3KCMepUMEHTbI U UX NOCNEACTBUA 415 CENbCKOM0 X03a1CTBa 061acTy.
3. VlameHeHVs B 9KOHOMUKE 1 00LLLECTBEHHOM XXN3HW B Nepunog nepectpoiikn (1985-1991).
4. KynbTypa Kpas BO BTOPOIi N0N0BMHE XX B..



AHHOTauMA K paboyeii nporpamMme AUCUUMN/IHDI
dT/.2 «OCHOBbI HOOCEePHOI 6e30NacHOCTUN

O6beM AMUCUMMAMHBI COCTaBNAET _2  3a4eTHbIX eAMHWLbI, BKHOYasA TPYLOEMKOCTb
MPOMEXXYTOUHOIA aTTecTauun.

dopmMa OTYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Pasgen 1. YenoBeK 1 06LLIECTBO: HOOCEPHOE pa3BUTHE.

Tema 1. Hoocdeponorns — Hayka ycToM4mMBOro passmuTmns LMBUAN3aLNNA.

MoHATME Hooceponornn. MeCcTo M ponb HayKM B >KM3HM 06LlecTBa. BnusiHne
rocyaapcrTea Ha pasBUTME Hay4HbIX UcCneaoBaHWiA. MpobnemaTvka AanbHEMLEero pasBuTUs
yenoseyecTBa. Hoocgeponormss B COBPEMEHHON Hay4yHOM KapTuUHe Mupa. [yMaHUTapHble
acnekTbl y4eHust 0 Hoocepe. CTpaTernm yCTOMYMBOrO pasBMTUSA: NPO6GIeMbl U NEPCNEKTMBDI.
WNHopmaTnzaums Hooctepbl. TeXHOMOrMYeckne pecypebl HOOCHEPbI: WHBaMPOMEHTaslbHas
9HepreTuka, 6BUOTEXHOMOMNS, reHHas nHXXeHepus. HoocgepHble OCHOBbI 3KOHOMUKN. OCHOBHbIE
MOSIOXKEHWS KOHLEeNUUM YCTOMYMBOI0 pa3BuUTUsA LMBUNU3ALUN B TPETHEM ThICAYENETUN.

Tema 2. Cuctema 3K0/10rnMyeckoro obpasoBaHms 1 BOCNUTaHUS.

HooctepHoe o6pa3oBaHue. TeopeTUYeckue OCHOBbI 3KOMIOMMYECKOro 06pa3oBaHus U
BOoCNUTaHMsA. CucTeMa 3KOMOrMYecKoro o6pasoBaHUS U BOCMUTAHWUA: CTPYKTypa, CYLLHOCTb,
NPUHUMNBI, Uenb, 3adaqun, (hopmbl, MeToAbl. MCTOpMKO-negarormyeckne acnektbl Npobiembl
9KOJIOTMYECKOro BoCNUTaHMsA. DOpmMMpOBaHWE T106a1bHO OPUEHTMPOBAHHOIO HAY4YHOro
MVPOBO33PEHNS, HA OCHOBE CO3/aHWNsA Le/IOCTHOW KapTWHbI MMpa. DKOM0orMyeckoe obpasoBaHue
B LUKONe. 3JKOMOrMyeckoe o6pa3oBaHWe B BY3ax. AHanM3 Hay4yHOW 3KO0rMYecKon
nnTepartypbl.

Tema 3. Bonpocbl 6M03TUKMN.

MpeameT  M3yyeHusi, (YHKUUM W OCHOBHble NpPo6/emMbl  6MO3TUKN. OOGbEKTUBHbIE
NPeAnoCbINKA BO3HUKHOBEHUS M Pa3BUTUS BMOATMKM KaK Hay4yHON AucuMnanHbl. KntoueBble
BONpoOCbl  6MO3TMKK. HanpaBneHns 6MO3TUKK. bBuoaTMka: npobrembl W MEPCNeKTUBbI.
HpaBCTBEHHbIE MPUHLUMMbLI OTHOLUEHUA OMO3ITUKM K >XMU3HW. BMO3TMKa Kak eCTeCTBEHHOe
000CHOBaHME YEeNIOBEYECKON Mopann. ITUKA >KU3HM WM BMO3TUKA: aKCMONMOrMYecKue
afbTepHaTuBbl. [lyxoBHas Ky/nbTypa M 6MO3TMKa. BUO3TMKA Kak ecTeCTBEHHOe 060CHOBaHWe
4esioBeYecKon Mopann. Kopuanyeckre Npo6siemMbl GUOITUKMN.

Tema 4. HpaBCTBEHHbI 1 yXOBHbI MPOrpecc YesioBeKa.

JTKa, Mopasb, HPaBCTBEHHOCTb. HPABCTBEHHbLIN MPOrpecc B MUPe  Ky/bTypbl
4enoBEYECKMX OTHOLLEHWIA. lMporpecc Kak npo6nema. MpuynHbI Nporpecca HPaBCTBEHHOCTM.
Hay4yHo-TexHu4Yeckas peBositoLmMsa 1 HPaBCTBEHHOCTb.

Pasgen 2. bruocepa 1 Hoocgepa: NOHATME, CXOACTBO N pas/inyue.

Tema 5. Buocgepa.

[MOHATME W CTPYKTYPHbIE YPOBHW 6GMOCHEpbI, ee CoAepxaHue K 3HayeHue. KcTopus
pasBMTUNA Buocgepbl U aTanbl ee UCCNEA0BAHNSA YUYEHBIMU Pa3HbIX BPEMEH. 3apOXKAeHME XXMU3HMU.
Knaccnukaums ©n  pasHOBMAHOCTU 3KOCUCTEM, KPYroBOPOT BELLECTBA BHYTPU HUX U
OTNYMTENbHbIE YepTbl. Buoctepa Kak rnobdanbHas sKocucTeMa. YueHue B.. BepHaackoro o
6rocdepe, Kak 06 akTMBHON 060104Ke 3eMAN. BMOreHHas MUrpaL s XMMUYECKNX 3N1IEMEHTOB 1
Groreoxmmmnyeckre NPUHLMNbI. CBA3b reo/IorMyYecKmX NpoLEeccoB B Guochepe ¢ AeATe/lbHOCTbIO
XKMBOro BellecTBa. Ponb 4enoBevyeckoro aktopa B pasBuTUM Guocdepbl. VICKyccTBeHHas
6rocepa. Mpobnembl 6rochepbl cerogHs. byayuee Guochepsl.

Tema 6. Hoocdepa.



BO3HMKHOBEHWE 1 pa3BuTme Hoochepsbl. cTopus npeacTasneHnii. OCHOBHbIE NMOJIOXKEHWS
Teopun nepexofa oT 6uocepbl K Hoocgepe (hpaHLy3CKOro Matematmka 1 unocoga 3. Jlepya.
YueHne B.W. BepHaackoro o Hoocgepe. MNpeanockinku 06pa3oBaHUsi HOOCHEPbI KaK BbICLLEN
cTaguu passutusa buochepsl. PopMUpPoBaHNE HOOCHEPHOro MUPoBo33peHns no A.K. Agavosy.
B3anmogelicTerne 6uocdepsbl 1 Hoochepbl. CoBpeMeHHas KOHLENLUMS HOOCKHEPbI 1 YCTONYMBOIO
pasBuUTUA.

Pazgen 3. 9Konornyeckas KynbTypa venoBeka B Hoochepe.

Tema 7. AHTPOMNOLIEHTPU3M M OBUOLIEHTPU3M.

MoHATUE W CYWHOCTb TEPMWHOB: aHTPOMOLEHTPU3M U OMOLEeHTPU3M. CTaHOB/IEHME
MOHATWUIA aHTPOMOLEHTPU3Ma U 6UOLEHTPM3MA. CTOKM BO3HMKHOBEHMS. MeCTo YenoBeka B
npupoge. Mepexog 0T aHTPOMOLLEHTPU3Ma K GUOLEHTPU3MY.

Tema 8. IKosornyeckas aTuka.

3almTa OKpyXatoLeit cpebl. 3aKOHbI B3aMOOTHOLLEHMI "YenoBek-npupoga”. Victopus
CTaHOB/IEHMSI 3KONIOMMYECKON 3TUKN KakK MNPUKNagHoin Hayku. OcHoBaTenn AUCLUMUMINHBI.
OCHOBHble Hanpas/ieHUs 3KOJIOMMYECKON 3TUKW. ITanbl PasBUTUS 3KOMOTMYECKOW 3TUKN B
Poccum n Ha 3anafge. AKTyasbHble MPO6/AeMbl 3KONOTMYECKOM 3TUKMW: B3rNS4 C MO3ULMK
aHTPOMOLIEHTPM3Ma M 6uoueHTpM3Ma. Tpu noaxofda K npobnemamM 3KONOrMYECKOW 3TUKMW.
KynbTypa noBefeHVs M MpogieccMoHabHas 3atuka. [eknapauus Puo. OKOOMOLEHTPU3M Kak
OCHOBaHWe 3K0I0rMYeCKOM 3TUKMN.

Tema 9. OK0/0rMyecKoe co3HaHme. IKoNornyecKasa KynbTypa.

CyLHOCTb 3KOMOrMYECKOro CO3HaHus, aHan3 Creumpukn 1 HanpasieHHOCTU [aHHOro
noHATUA. CTaHOB/IEHME 3KO/IOMMYECKOro CO3HaHWA. OKOMOrMYecKoe CO3HaHWe ApPEeBHOCTW, B
3NOXY aHTUYHOCTU W CpefHEBEKOBbA. OKO/IOrMYECKOe CO3HaHME W HayKa HOBOro BpeMeHW.
Mpy3HakKn W TUMbl 3KOMOTUYECKOro co3HaHud no B.A. Ckpebeu, ero onwucarenbHas
XapakTepucTMKa W OCHOBHble MyTW (POPMMPOBAHUS B COBPEMEHHOM o06uiecTee. [MoHATME
9KOMIOrnYeckor KynbTypbl no B.A. JleBuHy. Llenb 1 3agauv (hopMMpOBaHUS 3KONOrMYECKOA
KynbTypbl. OCHOBHble MPUHUMMBI W HanpaeneHWs [OeATefIbHOCTM M0 (POPMMPOBAHUIO
3KO/I0rMYecKol KynbTypbl. [yTW 1 cpeacTBa peannsauuy NOANTUKKM B 06/1aCTU (HOPMUPOBaHNS
9KOMOIrMYECKOW KynbTypbl. Peann3aums OCHOBHbIX MOMOXEHWUA KOHLUENUMU (HopMUpOBaHUS
3KO/I0MNYeCKOW KyNbTypbl.

Tema 10. HenoBek 1 oKpyxaroLLas cpefa.

Nctopusa B3aumopelictems. Mpobnema npaBa M [OAra B OTHOLUEHWW K DKMBOTHBIM.
CamocToATe/IbHas LeHHOCTb XXMBOTHbIX. MpobneMa (hM3nM4ecknux n HPaBCTBEHHbLIX CTPajaHui y
YXVMBOTHOM0. AHa/IM3 1106a/IbHbIX 3KOMIOTUYECKMX NPOBIEeM COBPEMEHHOrO MUPa, UX T/aBHble
MPUYMHBI U NPEANOCLINKX, MECTO M 3HAYeHWe YenloBeKa B MX pacnpocTpaHeHun. HapylueHve
3KOMOrMYecKoro paBHoBecus. MepCrnekTuBbl PasBUTUS U PELLUEHNS 3KOMOTMYECKUX MPO6/EeM.
OxpaHa oKpy)XatoLeli cpeabl.



