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PABOYASA IPOT'PAMMA JUCIHHUIIJINHBI

IHHPUKJIAHBIE OCHOBbI
MNPO®PECCUOHAJBHBIX 3HAHUM

MeraiioBenenue
3akperiena 3a kadeapoi MeTaJIypruu
VY4eOHsIi mraH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX
MeTasoB"
Krammpuxarms O0axanaBp
®dopma 00ydeHus ouHast
OO0mas Tpya0eMKOCTh 33ET
Yacos 1o y4eOHOMY IIIaHy 108 Busl KOHTpOIISL B ceMecTpax:
B TOM YHCJIC: 9K3aMEHBI 5
ayIUTOPHBIE 3aHITHU 56
camocToATeNbHas paboTa 25

4acoB Ha KOHTPOJIb 27



Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp

(<Kypc>.<Cemectp 5@3.1)
Ha Kypee>) Hroro
Henens 13 5/6
Bun 3ansTuit vl | PO | v PII

Jlexun 14 |14 (14 |14
JlaGopatopusbie 14 |14 |14 |14
IIpakTuyeckue 28 |28 |28 |28
Uroro ayn. 56 |56 |[56 |56
Konrakrnas pabora |56 |56 |56 |56
Cam. pabota 25 |25 |25 |25
Yacsl Ha KOHTPOJIb 27 |27 |27 (27
HUtoro 108 [ 108 | 108 | 108




Pa3paboTunk nporpaMmsr:

Kano. mexw. Hayk, 00y. kagedpwl, Xyoopoxckosa FOnus Bukmoposna

Pabouas mporpaMma JUCIATUTHHBI
MeTtanoBeaeHue

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKIECHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuueckoro coera yuusepcurera ot 18.10.2021 . Ne 6
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

-FMETb IpeICTaBIeHNE O (POPMUPOBAHUU CTPYKTYPHI CINIABOB, B 3aBUCHMOCTH OT UX COCTaBa;
-CIIOCOOHBI CIIPOTHO3UPOBATh CBOMCTBA 3aJaHHBIX CIIJIABOB;
-3HATh 3aKOHOMEPHOCTH (POPMHUPOBAHHS CTPYKTYPBI ¥ CBOMCTB METAJIOB U CILIABOB.

1.1 3agaun

IMponecc n3ydeHUs TUCIUIUIMHBI HATIPABJICH Ha ()OPMUPOBAHKE CICTYIOIINX KOMIICTCHIIHIH:

-CTI0COOHOCTBIO OCYIIECTBIISATH M KOPPEKTHPOBATH TEXHOJIOTHUYECKHE ITPOIIECCH B METAITYPIHH M MaTepraaooopaboTke;
-CIIOCOOHOCTBIO OCYLIECTBIISITH BEIOOP MAaTEPUANIOB IS U3AETHHA Pa3TIMIHOTO HA3HAUYCHHS C YIETOM SKCILUTYaTalluOHHBIX
TpeOOBaHU U OXpaHbl OKPYXKAIOLIEH Cpebl.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznmen) OIT: | b1.0.06

2.1 | TpeGoBaHus K npeIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1 | BeIcimast MaTeMaTHKa

2.1.2 | lHOCTpaHHBIH A3BIK

2.1.3 | MaTemaTn4ecKkne U eCTECTBEHHO-HAYYHbIE ACTIEKTHI MPO()ECCUOHANIEHON IEATEILHOCTH

2.1.4 | MeTonbl KOHTPOJIS ¥ aHAJIHM3a BEILECTB

2.1.5 | Merpomnorus, cTaHaapTH3aIys U cepTH(UKAIHS

2.1.6 | OCHOBBI KOMMYHHKAITUH U TTPABOBOM KYJIBTYPHI

2.1.7 | IlpaBoBeneHue

2.1.8 | IlpukinagHble acneKThl PU3NKO-XUMUYECKUX 3HAHUI

2.1.9 | ConmpoTuBIeHNE MaTEepUaIOB

2.1.10 | Termio¢puzuka

2.1.11 | ®u3uKo-xMMHUs METAILTYPrUYECKHUX NIPOLIECCOB U CUCTEM

2.1.12 | OcHOBBI 6€3011aCHOCTH METAJUIYPTrU4Y€CKIX TEXHOJIOTHIA

2.1.13 | OcHoBBI OPMUPOBAHUSI MUPOBO33PEHHSI B TPO(EeCCHOHAIBHOM JIeATENBHOCTH

2.1.14 | ®usuka

2.1.15 | ®usnueckas XUMHUI

2.1.16 | dunocopus

2.1.17 | Dxonoruyeckue mpoOIeMbl METALTYPIHUECKOTO TIPOU3BOACTBA

2.1.18 | Okxonorus

2.1.19 | OxoHOMMYECKAs TEOPUS

2.1.20 | Bceobuiast uctopus

2.1.21 | UndopmaTuka

2.1.22 | Ucropus Poccun

2.1.23 | KomneroTepHas rpaduka

2.1.24 | O3HaKOMHUTENIbHAS IPAKTHKA

2.1.25 | OcHOBBI KpHrcTaLTOrpaduu 1 MUHEPATIOTHH

2.1.26 | Pycckuii A13bIK U KyJlbTypa peuu

2.1.27 | YuebHas mpakTuka

2.1.28 | XuMust METAILIOB

2.1.29 | BesonacHOCTH KU3HEAEATEIHLHOCTH

2.1.30 | Beenenune B crieliuajibHOCTD

2.1.31 | Xumms

2.2 | Jucuuniaunbl (MOAY/IM) U MPAKTHKH, JAJIA KOTOPBIX OCBOEHHE JAHHOM AUCHUILUIMHBI (MOAY/I51) HEO0X0IUMO KaK
npeaiiecTBymoLiee:

2.2.1 | UadopmaroHHoe obecrieueHrne MeTauTypruieckoro Npou3BoACTBa

2.2.2 | ObopynoBaHUE THAPOMETAITYPIHIECKUX 3aBOIOB

2.2.3 | ObopynoBaHHE THPOMETALTYPIHIECKUX 3aBOIOB

2.2.4 | OcHOBBI IPOEKTUPOBAHUS METAJUTYPIrUUECKUX IIPEAIPUATUI

2.2.5 | IlpoexTupoBaHuE U JIOTUCTUKA TEXHOJIOTMYECKUX IPOLIECCOB

2.2.6 | TeopeTrueckre OCHOBBI HOBBIX MTHPOMETAILTYPIHISCKUX TIPOIIECCOB

2.2.7 | Teopust rUIPOMETAIUTYPTUYECKHIX MIPOLIECCOB




2.2.8 | Teopus MeTaulyprudecKux IpoLEecCoB

2.2.9 | Teopus skcniepuMeHTa

2.2.10 | Teopust 2JIEKTPOXUMUYECKUX MTPOIECCOB

2.2.11 | dusuveckas KyJnbTypa U CIIOPT

2.2.12 | ABTOMaTH3aIUsl METAJUTYPrUYECKUX MTPOLIECCOB

2.2.13 | UndopmMannoHHbIe TEXHOJIOTUU B METAJLTY PTrUH

2.2.14 | JIuteitHOEe POU3BOJICTBO

2.2.15 | Meramnyprus 30510Ta ¥ cepebdpa

2.2.16 | Metamnyprus J1erkux ¥ TyroljaBKUX METalJIOB

2.2.17 | Meramnyprust MEIM ¥ COITYTCTBYOIIHUX 3JIEMEHTOB

2.2.18 | Meramnyprust Y4epHbIX METAJUIOB

2.2.19 | MogenupoBaHue MPOLECCOB U OOBEKTOB B METALTYPTUH

2.2.20 | O6paboTka METa/UIOB AaBICHHEM

2.2.21 | CoBpeMeHHbIE TEXHOJIOTUHU TOTYUYEHHS [IBETHBIX METAJJIOB U COILYTCTBYIOIINX 3JIEMEHTOB

2.2.22 | TepmoobpaboTka

2.2.23 | 'ocynapcTBeHHAst UTOTOBAs ATTECTALIUS

2.2.24 | 3ammTa BBIMTYCKHOM KBaTH(PHUKAIMOHHOW PabOTHI

2.2.25 | Metamnyprus CBUHIIA M COMYTCTBYIOIINX 3JI€MEHTOB

2.2.26 | Metannyprus UHKa U COMyTCTBYIOMINX AJIEMEHTOB

2.2.27 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTEIBHOE JEIIO0

2.2.28 | ITonroTroBka K IpoIeype 3aiThl BEITYCKHOH KBaTH(UKAIHOHHOH PaboTHI

2.2.29 | IIpennuruioMHas IpakTHUKa

2.2.30 | OxOHOMMKA ¥ yIpaBIIeHUE HA TIPEIITPUITHH

3. KOMIETEHIIMHA OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCHMUILTAHBI
(MOJIYJIST)

OlNK-1: CnocobeH pelwwaTtb 3agaayun npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNA,
MaTemMaTU4ecKoro aHanu3sa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

NOIK-1.1: 3HaeT: d)VI3VIKO-XVIMl/I'~IeCKI/Ie OCHOBbI 1 METOAbl MAaTEMAaTU4YECKOro moaennpoBaHna MeTasityprmtd4eckmx
npoueccoB NnoJjiy4yeHnsa LBEeTHbIX MeTasyioB

MOIK-1.2: YMeeT: BbISIBNSATb NMPUYNHbI HECOOTBETCTBUA NMapaMeETPOB TEXHOJTOTMYECKOIo npouecca, nporHo3npoBaTtb
noeeageHmne npouecca Ha OCHoOBE MatemMaTU4eCknx Moaenen

MOTIK-1.3: BnageeT: HaBblkaMy MaTeEMaTMYECKOro aHan1M3a 1 MoaenMpoBaHust

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAHNN TEXHUYECKUX 06BLEKTOB, CUCTEM U TEXHONOMM4YECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrmM4eCKux n coumanbHbIX orpaHquHMﬁ

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAEMNbHbIE CTPYKTYPHbLIE KOMMNOHEHTLI HOBOW TEXHOMOMU, 06bekTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI MPOEKTUPOBAHNSA TEXHUYECKMX OOBEKTOB, CUCTEM N TEXHONMOMMYECKUX NPOLLECCOB;
OCHOBbI 3KOHOMUYECKUNX, KOMNOrMYECKMUX N CoLManbHbIX OCOBEHHOCTEN MeTannyprnyeckoro Nnpon3BoacTBa

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OEATENbHOCTU

OlNK-4: CnocobeH NpoBOAUTL NU3MEpPEHUs N HabnaeHus B cchepe npochecCMoHanbLHON AeATEeNbHOCTH,
06paGaTblBaTb U npeacTaBnATb IKCNepuMeHTarnibHble AaHHbIe

MOIK-4.2: YMeeT: ncnosnb3oBaTb COBPEMEHHbIE CPEACTBA N3MEPEHUNS, MaTeMaTMYECKUIA annapat aAnsa oopaboTky 1
aHanmsa aKcnepumeHTanbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMy NPOBEAEHNSA U3MEPEHUIA U X 00paboTKM

MOIK-4.1: 3HaeT: 0OCHOBbLI METPOSIorMK, MeTodbl 00paboTkM aKCNEpPUMEHTarNbHbIX AaHHbIX

OlK-5: Cnoco6eH pelwwaTb Hay4yHO-UCCcnegoBaTelbCKUe 3a4avu nNpu ocyllecTBreHUn npod)eccnoHanbLHom
[eATeNnbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHONIOTUM U NPUKNaAHbIX annapaTHo-
nporpamMMHbIX CPeAcTB

MOIK-5.3: BrnageeT: HaBblkaMu aHanu3a pesyrnbTaToB BbIMNOMHEHUA HAYYHO-TEXHUYECKUX 3a4a4y B
npodeccmnoHanbHOM AesaTeNbHOCTU

MOIK-5.1: 3HaeT: OCHOBbI COBPEMEHHbIX MH(POPMALIMOHHBIX TEXHOMOMMI U NPUKNaaHbIX annapaTHO-NporpaMMHbIX
cpeacTs

NOMMK-5.2: YmeeT: npuMeHaTb MHPOPMaLMOHHbIE TEXHOMNOMMN 1 NporpamMmmHoe obecnedeHne ans peLleHms HayyHo-
nccnegosaTenbCKMxX 3agady B obnacTtv nonyyYeHnst LBETHbIX METarnos

OlK-6: Cnoco6eH npMHUMaTb 060CHOBaHHbIE TEXHUYECKUE peLleHUs B NpodheCcCUOHaNbLHOWN AeATENbHOCTH,
BblOMpaTb 3chdekTuBHLIE N 6e3onacHble TeEXHUYECKMe CpeacTBa U TEXHONOrnm




MNOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLECCOB MOSy4YEeHUS LIBETHLIX METANsoB

MOIK-6.3: BrnageeT: HaBblkaMu Bblbopa 3 EKTMBHBIX 1 6€30MacHbIX TEXHUYECKME CPEACTB U TEXHOITIOMI

NOIK-6.2: YmeeT: aHanM3nmpoBaTb MHPOPMALIMIO O TEXHONOMMYECKOM MPOLIECCe No pesynbTatam MOHUTOPUHIA U
nNpvHUMaTb 060CHOBaHHbIE PeLLeHs

OlK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYHO AOKYMEHTaLUI0, CBA3AHHYIO C
npodeccuoHanbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeMACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTannypruieckom oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMNEHUSI U UCMOSTb30BaHUS HOPMAaTUBHbIX OJOKYMEHTOB MeTaJ'IJ'IprVI‘-IeCKOIZ oTpacnun

NOIK-7.2: YMeeT: aHanuM3npoBaTb, TEXHUYECKYIO JOKYMEHTaLMI0 TEXHONOM-4YeCcKoro npoLecca 1 npuHnuMaThb
000CHOBaHHbIE peLLEeHUs]

MOIK-7.3: BnageeT: HaBblkaMy COCTaBMNEHUSA N MPUMEHEHUSI TEXHNYECKOW JOKYMEHTaLMM NONyYeHUs1 LBETHbIX
MeTarnnos

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KOUTUYECKAN aHaNN3 U CUHTE3 UH(opmMauun, NPUMEHATb
CUCTEeMHbIN NoAXoA ANs pelleHNUs NoCcTaBNeHHbIX 3aaay

NYK-1.1: HaxoguTt n aHan1anpyeT nMetoLLytoca MHopMaLuio Ans peLleHns NocTaBeHHbIX 3adad

NYK-1.3: AHanuaupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U HEQOCTaTKOB

NYK-1.2: NpeanaraeT nyTu pelleHns 3agaynm Ha OCHOBE CMCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agay B pamMKax NOCTaBMeHHOW LieNiv U BbIOMpaTb ONTUManbHble
CNocobbl UX peLleHus, UCXoaAA U3 AeNCTBYHOLWNX NPABOBbIX HOPM, UMEKLLUUXCS PeCYPCOB U OrpaHUYEeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCMONHUTENEN AN PELLeHNs 3adaqm

NYK-2.3: TlpoBOANUT TEXHMKO — 3KOHOMUYECKOE 0O0CHOBAHWNE, aHaNM3NpyeT afAekBaTHOCTb MPUHMMAEMbIX PELLEHWI
C YYETOM OENCTBYIOLLMX NPABOBbLIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Crnocobbl pelleHns 3agad

YK-4: Cnoco6GeH ocyLecTBNATL AEeNIOBYH0 KOMMYHMKaLMIO B YCTHOW U NTMCbMeHHOW chopmMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BoliGupaeT KOMMYHUKATUBHbIE TEXHONOMN OBLLEHNS Ha rOCYAapCTBEHHOM U MHOCTPaHHOM A3blKax

NYK-4.3: BeinonHsaeT nepeso npodeccuoHanbHbIX TEKCTOB C MHOCTPAHHOIO (-bIX) Ha rocy4apCTBEHHbIV A3bIK U
obpaTtHo

NYK-4.2: OcyuiecTBnsieT 4eNOBYO Nepenucky Ha rocygapCTBEHHOM U MHOCTPAHHOM A3bIKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHusi B couuanbHOn u npodpeccuoHanbLHoOn
cchepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormyeckne 3HaHnsi BO BCeEX cpepax AesaTenbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HaHUS

NYK-9.2: BeibnpaeT MeToapbl 1 Npuembl OLIEHKM NpodecCuoHanbHoM cpeapl

B pesyabTaTte 0CBOCHHS JUCHMILINHBI (MOYJ/I) 00y4aroluiics 10JKeH

3.1 (3HaTh:

3.1.1 | 1. Meroast IJIaHUPOBAHUA U ITPOBEACHUA U3MEPUTCIIbHBIX OKCIICPHUMCHTOB, B5160pa " UCITIOJIB30BaAHUA METOJI0B
06p360TKI/I OKCIIEPUMEHTAJIBHBIX TaHHBIX U OLICHKU PE3YJIbTATOB DKCIICPUMEHTOB.

3.1.2 | 2. OGmue cBeIeHUS O COBEPIIEHHOM M peabHOM CTPOCHHH MaTEePHAIIOB, M MX CBOWCTBAaX. CTPYKTypHBIE PEBpaNICHUS U
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB IIPH HarpeBe 1e(OpMHUPOBAHHBIX MaTepruanoB. OCOOEHHOCTH (a30BOr0 COCTOSHUS
Y IIPUHIHIIBI PETYJIMPOBAHUS CTPYKTYPBI C LIEIbIO TIOIY4eHNUs TpeOyeMOoro YpOBHS CIIy>KeOHBIX CBOMCTB.
3aKOHOMEPHOCTH CTPYKTYpooOpa3zoBaHusl, (pazoBble. BiusHIe XMMUYECKOTO COCTaBa CIIIaBa Ha CTPYKTYpY, (ha3oBbIit
COCTaB M CBOWCTBA. METOMBI CTPYKTYPHOTO aHANN3a W ONpeIeNICHHs (PU3NISCKUX U (PU3UKO-MEXaHHIECKNX CBOMCTB
METAJIMYECKUX MaTePUaoB, TEXHUKY IIPOBEICHUS SKCIIEPUMEHTOB U CTATUCTHIECKOH 00pabOTKU SKCIEPHMEHTANbHBIX
JIaHHBIX.

3.1.3| 3. Teoputo U MPAKTHKY pEIICHUS MHKEHEPHBIX 3a/1a4.

3.2 | YmeTh:

3.2.1| 1. Onpenensars pu3NUECKUe, XUMUIECKHE, MEXaHUIECKHE CBOMCTBA METAIUTMICCKIX MAaTEPUAIIOB MPH PA3JIMIHBIX BHIAX
HCITBITAHUI.

3.2.2 | 2. AHanu3MpoBaTh AMArpaMMbl COCTOSHUSI MeTaJUTHUECKUX cucTeM. [onb30BaThes CripaBOYHBIMU JAHHBIMH 110
XapaKTePUCTHKAM METAJIIMYECKUX MaTepUaioB U CIIocobaM ux 00paboTku. BEIOHpaTh TEXHOIOTHIECKUE PEKUMBI
00pabOoTKM 3aJaHHBIX METAJIJIOB U CIUIaBOB. AHAJIM3UPOBATH BIUSHUE CLIOCOO0B 00pabOTKU Ha XapaKTePUCTHKH
METAUTMYECKIX MAaTEPHUAJIOB M CIUIABOB Ha WX OCHOBE. [101530BaThCs MPHOOpaMH METAILTOTPA(QUISCKOTO HCCICIOBAHUS
CTPYKTYpHI; PacmozHaBaTh myTeM aHaNIN3a CTPYKTYPHI H CBOWCTB MPUHAUICKHOCTh METAIUIMIECKIX MaTEPUANOB (CTaleH,
CIUTaBOB LIBETHBIX METAJUIOB), a TAKXKE 0COOEHHOCTEH NX TEXHOIOTHUECKOH 00pabOTKH (JIMTOE COCTOSTHUE, TTOCIIEe
nedopmariy Wi OTXKHTA U IP. ).

3.2.3 | 3. PemaTh MH>XEHEPHBIE 3a1a4H.

3.3 | Baragern:




33.1

1. HaBelkamu pa3pabaTeIBaTh IpOrpaMMy MEPOIPHUITHIL IT0 00ECIEUCHNIO Ka4eCTBa MPOTYKIIUH.

332

2. HaBbikamu (popMUpOBATh 33JJaHHYIO CTPYKTYPY U CBOMCTBA METAJUIOB U CILIABOB, AaHAIM3UPOBATh, OIICHUBATH U
BBIOMpATh pallMOHANIbHBIE MyTH PELICHUS IIOCTABICHHBIX TEXHOJIOTUIECKUX U MPOU3BOACTBEHHBIX 3a/1a4, IJIAHUPOBATh U
MIPOU3BOIUTH SKCIIEPUMEHTHI [0 Pa3paboTaHHBIM METOANKAM M aHAJIM3UPOBATh UX PE3YJbTATHL.
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3. HaBbIkamu pelieHus: HH)KEHEPHBIX 3a7ad.

4. CTPYKTYPA U COAEP KAHUE JUCIUITIJIMHBI (MOAYJISA)

Kon
3aHATHS

HaumeHoBaHue pa3/ies1oB U TeM /BU]
3aHaTHsA/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlurep
aTypa

Pecy
pChl

Hnrte
PAKT.

IIpumeuyanue

Pasgen 1. Beenenue

1.1

Kparkue cBeieHHsT 00 HCTOPUH Pa3BUTHS
METAJLIOBEAEHHS. 3a1a4i U 3HAYEHHE
mucuuiinael "MetannoBenenue". Poib
METAJUIOB B COBPEMEHHOW TEXHUKE.
Kpatkue cBenenust 06 HCTOPUU Pa3BUTHS
Hayku 0 MeTayutax. CoBpeMEHHOE
MeTannoBeacHNE B €T0 3HAUCHHE B
YCKOPEHHH HAYYHO-TEXHUIECKOTO
nporpecca. MeTaJljibl M CIUIaBbI Ha UX
ocHose. /JIex/

NYK-1.1
NYK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NYK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
NOIIK-4.1
HOIIK-4.2
NOIIK-4.3
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3




1.2

Kpatkue cBenenust 06 HCTOPUU Pa3BUTHS
METAJLIOBEAEHUS. 3a1a4i U 3HAUYEHHE
mucuuiinHel "MertannoBenenue". Poib
METAJUIOB B COBPEMEHHOW TEXHUKE.
Kpatkue cBeieHHsT 00 HCTOPUH Pa3BUTHS
Hayku 0 MeTayutax. CoBpeMEHHOE
MeTannoBecHNE B €T0 3HAUCHHE B
YCKOPEHUU HAyYHO-TEXHUUECKOTO
nporpecca. MeTaJljibl M CIUIABbI Ha UX
ocHoge. /IIp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

13

KpaTkue cBefeHust 00 HCTOPUU Pa3BUTHS
MCTAJIJIOBSJCHHS. 3a1a4 U 3HAUCHUC
mucuuiineel "Mertannosenenue". Poib
METaJUIOB B COBPEMEHHOM TEXHUKE.
Kpatkue cBefieHus: 00 HCTOPUU Pa3BUTHS
Hayku o MeTaiuiax. CoBpeMeHHOe
MeranaoBeeHe U €ro 3HaYCHUE B
YCKOPEHUU HAyYHO-TEXHHYECKOTO
nporpecca. MeTaJljibl M CIUIaBBI Ha UX
ocHoge. /Cp/

NYK-1.1
NvyK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NVK-2.3
NYK-4.1
NYyK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2J1
2.1
2.2
2.3

Kon
3aHATHUS

HaumeHoBaHue pa3/ie0B M TeM /BU]
3aHsaTHA/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Paszgen 2. @a3bl B METAIMYECKHX
cIIaBax




2.1

IMonsitie o azax U KOMIIOHEHTAX.
TBepabie ¢as3bl B 0THOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaXx.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX PA3HOBUAHOCTH.
IMpomexyTounsie ¢a3zsl, UX
knaccuduranus. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

2.2

IMonstre o dazax U KOMIIOHEHTaX.
Trepabie Gas3bl B OJHOKOMIIOHEHTHBIX 1
MHOTOKOMITIOHEHTHBIX CHCTEMaX.
Homumopdusm u uzomopdusm. Tepasie
PacTBOPBI, UX PA3HOBUAHOCTH.
IIpomexxyTouHsie (a3bl, HX
knaccuduxarus. /TIp/

NYK-1.1
NvyK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NVK-2.3
NYK-4.1
NYyK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2J1
2.1
2.2
2.3
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IMonsitie o azax U KOMIIOHEHTAX.
TBepabie ¢as3bl B 0THOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaXx.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX PA3HOBUAHOCTH.
IMpomexyTounsie ¢a3zsl, UX
knaccudukanus. /J1ab/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3
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IMonstre o dazax U KOMIIOHEHTaX.
Trepabie Gas3bl B OJHOKOMIIOHEHTHBIX 1
MHOTOKOMITIOHEHTHBIX CHCTEMaX.
Homumopdusm u uzomopdusm. Tepasie
PacTBOPBI, UX PA3HOBUAHOCTH.
IIpomexxyTouHsie (a3bl, HX
knaccuduxarys. /Cp/

NYK-1.1
NvyK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NVK-2.3
NYK-4.1
NYyK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2J1
2.1
2.2
2.3

Kon
3aHATHUS

HaumeHoBaHue pa3/ie0B M TeM /BU]
3aHsaTHA/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Pa3gen 3. luarpaMMbl COCTOSIHMS
JIBOMHBIX CHCTEM




3.1 3HaueHHe CIUIaBOB B TeXHUKE. [[pHHLINTIBI 4 NYK-1.1 JI1.1
U METOJIbI IOCTPOEHUS TUarpaMm HUYK-1.2 JI1.2J1
COCTOSIHUS JIBOWHBIX CUCTEM. NVYK-1.3 2.1
TepMudeckue KpUBbIE AJIS1 UUCTBIX NVK-2.1 122
CIUIaBOB U pa3IMYHbBIX CIUIaBOB. [IpaBuiio NVyK-2.2 J12.3
peruara. PaznudHble BUIBI JUarpaMmm NYK-2.3
COCTOSIHUA U UX aHAJIN3: C NYK-4.1
HEOIPaHUYEHHOI PaCTBOPUMOCTBIO NYK-4.2
KOMITOHCHTOB B TBEPJIOM COCTOSIHUH; C NYK-4.3
OTpaHUYEHHON PaCTBOPUMOCTHIO NYK-9.1
KOMITIOHEHTOB B TBEPJOM COCTOSHHHU U NVK-9.2
HaJIM4YHeM 3BTEKTUUECKOTO UM NVYK-9.3
MIEPUTEKTUYECKOTO MTPEBPALICHHUSI; C NOIIK-1.1
OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPAOM NOIIK-1.2
COCTOSIHUY U HAJIUYUEM 3BTEKTHYECKOTO HOIIK-1.3
TpEBpALICHUS; C 00pa30BaHUEM NOIIK-2.1
TIPOMEKYTOUHOH (ha3sl U ¢ NOIIK-2.2
TIEPUTEKTUIECKUM IPEBPALLEHUEM; C NOIIK-2.3
MOTUMOP(HBIM MPEBpALICHUEM HOIIK-4.1
KOMITOHEHTOB TIPHU HATMYUHU NOIIK-4.2
SBTEKTOUJAHOTO U MIEPUTEKTOUIHOTO NOIIK-4.3
IIPEBPALLECHHUS; C PACCIIOCHUEM KUIKOM HOIIK-5.1
(ha3bl 1 HATMYHEM MOHOTEKTHYECKOTO NOIIK-5.2
npespateHus. dazoBble NpeBpaleHus B NOIIK-5.3
CIIIaBax IIPYU HATPEBE U OXJIAXKICHHH. NOIIK-6.1
®Da30BbIe U CTPYKTYpHBIE COCTABISIOIINE HOIIK-6.2
CIUIABOB. NOIIK-6.3
/JTex/ NOIIK-7.1

NOIIK-7.2
HOIIK-7.3

3.2 3HaueHUE CIUIAaBOB B TEXHUKE. [[pUHIUIIBI 10 NYK-1.1 JI.1
W METOJIbI MOCTPOEHUS JUarpaMm NYK-1.2 | JI1.2]1
COCTOSIHUS IBOUHBIX CUCTEM. NVYK-1.3 2.1
TepMuueckue KpUBbIE AJIS1 YUCTHIX NVyK-2.1 2.2
CIUIABOB W Pa3JIMYHBIX CIIaBoOB. [IpaBuio NYK-2.2 23
prlyara. Paznuunble BUbI AUarpaMm NVK-2.3
COCTOSIHUA U UX aHAJIN3: C NvyK-4.1
HEOTpaHUYEHHOMW PaCTBOPUMOCTBIO NYK-4.2
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM; C NVK-4.3
OrpaHUYEHHON PaCTBOPUMOCTBIO NVYK-9.1
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU U NUYK-9.2
HaJIMYMEM 3BTEKTUYECKOTO WU NVYK-9.3
TIEPUTEKTUYECKOTO MTPEBPALCHUS; C NOIIK-1.1
OTCYTCTBUEM PAaCTBOPUMOCTHU B TBEPIOM NOIIK-1.2
COCTOSIHMU ¥ HAJIMYHEM 3BTEKTUUYECKOTO HOIIK-1.3
IIPEBpAIeHNs; C 00pa30BaHHEM NOIIK-2.1
IIPOMEXKYTOUHOI (ha3sl U C HOIIK-2.2
MIEPUTEKTUYECKUM MPEBPAILIEHUEM; C HOIIK-2.3
MOJUMOP(HBIM MPEBPALICHAEM NOIIK-4.1
KOMITOHEHTOB IIPH HAJIMYUHU NOIIK-4.2
IBTEKTOUJHOIO U IIEPUTEKTOUIHOIO NOIIK-4.3
MPEBPALIEHUS; C PACCIIOCHUEM JKUIKOHN HOIIK-5.1
(ha3sl ¥ HATTMYHEM MOHOTEKTHYECKOTO NOIIK-5.2
npespaueHus. dazoBble NpeBpalleHNs B HOIIK-5.3
CIUIaBax NP HarpeBe U OXJIAXKICHUU. HOIIK-6.1
®Da30BbIC U CTPYKTYPHBIE COCTABIISIFOIINE NOIIK-6.2
CILIABOB. NOIIK-6.3
/Mp/ HOIIK-7.1

NOIIK-7.2

NOIIK-7.3




33 3HaueHHe CIUIaBOB B TeXHUKE. [[pHHLINTIBI 5 8 NYK-1.1 JI1.1 0
U METOJIbI IOCTPOEHUS TUarpaMm HUYK-1.2 JI1.2J1
COCTOSIHUS JIBOWHBIX CUCTEM. NVYK-1.3 2.1
TepMudeckue KpUBbIE AJIS1 UUCTBIX NVK-2.1 122
CIUIaBOB U pa3IMYHbBIX CIUIaBOB. [IpaBuiio NVyK-2.2 J12.3
peruara. PaznudHble BUIBI JUarpaMmm NYK-2.3
COCTOSIHUA U UX aHAJIN3: C NYK-4.1
HEOIPaHUYEHHOI PaCTBOPUMOCTBIO NYK-4.2
KOMITOHCHTOB B TBEPJIOM COCTOSIHUH; C NYK-4.3
OTpaHUYEHHON PaCTBOPUMOCTHIO NYK-9.1
KOMITIOHEHTOB B TBEPJOM COCTOSHHHU U NVK-9.2
HaJIM4YHeM 3BTEKTUUECKOTO UM NVYK-9.3
MIEPUTEKTUYECKOTO MTPEBPALICHHUSI; C NOIIK-1.1
OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPAOM NOIIK-1.2
COCTOSIHUY U HAJIUYUEM 3BTEKTHYECKOTO HOIIK-1.3
TpEBpALICHUS; C 00pa30BaHUEM NOIIK-2.1
TIPOMEKYTOUHOH (ha3sl U ¢ NOIIK-2.2
TIEPUTEKTUIECKUM IPEBPALLEHUEM; C NOIIK-2.3
MOTUMOP(HBIM MPEBpALICHUEM HOIIK-4.1
KOMITOHEHTOB TIPHU HATMYUHU NOIIK-4.2
SBTEKTOUJAHOTO U MIEPUTEKTOUIHOTO NOIIK-4.3
IIPEBPALLECHHUS; C PACCIIOCHUEM KUIKOM HOIIK-5.1
(ha3bl 1 HATMYHEM MOHOTEKTHYECKOTO NOIIK-5.2
npespateHus. dazoBble NpeBpaleHus B NOIIK-5.3
CIIIaBax IIPYU HATPEBE U OXJIAXKICHHH. NOIIK-6.1
®Da30BbIe U CTPYKTYpHBIE COCTABISIOIINE HOIIK-6.2
cruiaBoB. /J1a6/ HOIIK-6.3

NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

34 3HaueHUE CIUIAaBOB B TEXHUKE. [[pUHIUIIBI 5 10 NYK-1.1 JI1.1 0
M METOJIBI IOCTPOEHUS THarpaMm NVyK-1.2 | J1.2]1
COCTOSIHUA ABOMHBIX CUCTEM. NVK-1.3 2.1
TepMuueckue KpUBbIE AJIS1 YUCTHIX NVyK-2.1 2.2
CIUIABOB W Pa3JIMYHBIX CIIaBoOB. [IpaBuio NYK-2.2 23
prlyara. Paznuunble BUbI AUarpaMm NVK-2.3
COCTOSIHUA U UX aHAJIN3: C NvyK-4.1
HEOTpaHUYEHHOMW PaCTBOPUMOCTBIO NYK-4.2
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM; C NVK-4.3
OrpaHUYEHHON PaCTBOPUMOCTBIO NVYK-9.1
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU U NUYK-9.2
HaJIMYMEM 3BTEKTUYECKOTO WU NVYK-9.3
TIEPUTEKTUYECKOTO MTPEBPALCHUS; C NOIIK-1.1
OTCYTCTBUEM PAaCTBOPUMOCTHU B TBEPIOM NOIIK-1.2
COCTOSIHMU ¥ HAJIMYHEM 3BTEKTUUYECKOTO HOIIK-1.3
IIPEBpAIeHNs; C 00pa30BaHHEM NOIIK-2.1
IIPOMEXKYTOUHOI (ha3sl U C HOIIK-2.2
MIEPUTEKTUYECKUM MPEBPAILIEHUEM; C HOIIK-2.3
MOJUMOP(HBIM MPEBPALICHAEM NOIIK-4.1
KOMITOHEHTOB IIPH HAJIMYUHU NOIIK-4.2
IBTEKTOUJHOIO U IIEPUTEKTOUIHOIO NOIIK-4.3
MPEBPALIEHUS; C PACCIIOCHUEM JKUIKOHN HOIIK-5.1
(ha3sl ¥ HATTMYHEM MOHOTEKTHYECKOTO NOIIK-5.2
npespaueHus. dazoBble NpeBpalleHNs B HOIIK-5.3
CIUIaBax NP HarpeBe U OXJIAXKICHUU. HOIIK-6.1
®Da30BbIC U CTPYKTYPHBIE COCTABIISIFOIINE NOIIK-6.2
cmaBos. /Cp/ NOIIK-6.3

HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
Kon HaumenoBanmue pasnesno u tem /Bua | Cemectp / | HacoB | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHATHS/ Kypc MU aTypa | pchl | paKT.

Pa3nen 4. TpexkxoMnoHeHTHbIE
CHCTEMBI




4.1

KoH1eHTpalluOHHBIN TPEYTOBHUK.
IIpaBuio peryara ¥ HEHTpPa TAKECTH
BECOBOTO TPeyroibHUKa. OCHOBHBIC THITBI
JIFarpaMM COCTOSIHUSI TPOMHBIX CHCTEM.
JIuHUYM ¥ TOBEPXHOCTH Auarpamm. /Jlex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

4.2

KoHIEHTpaIMOHHBIN TPEYTOIbHUK.
IpaBmiio peryara u IEHTPa TSHKECTH
BECOBOTO TpeyroibHUKa. OCHOBHBIC THIIBI
JIMArPAMM COCTOSIHUS TPOUHBIX CHCTEM.
Jlueny 1 noBepxHOCTH auarpamm. /TIp/

14

NYK-1.1
NvyK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NVK-2.3
NYK-4.1
NYyK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2J1
2.1
2.2
2.3
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KoH1eHTpalluOHHBIN TPEYTOBHUK.
IIpaBuio peryara ¥ HEHTpPa TAKECTH
BECOBOTO TPeyroibHUKa. OCHOBHBIC THITBI
JIFarpaMM COCTOSIHUSI TPOMHBIX CHCTEM.
JIuHUY ¥ TOBEPXHOCTH Auarpamm. /J1a6/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
JI1.2J1
2.1
122
2.3

44

KoHIEHTpaIMOHHBIN TPEYTOIbHUK.
IpaBmiio peryara u IEHTPa TSHKECTH
BECOBOTO TpeyroibHUKa. OCHOBHBIC THIIBI
JIMArPAMM COCTOSIHUS TPOUHBIX CHCTEM.
JIvHnu 1 oBepxXHOCTH quarpamm. /Cp/

10

NYK-1.1
NvyK-1.2
NVK-1.3
NyK-2.1
NYyK-2.2
NVK-2.3
NYK-4.1
NYyK-4.2
NVK-4.3
NVYK-9.1
NYK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.1
J1.2J1
2.1
2.2
2.3

4.1 O6pa3oBaTe/bHbI€ TEXHOJIOTHUH

5. KOMIIJIEKT OIEHOYHBIX CPEJCTB

5.1. KoMI/1eKT OLIeHOUYHBIX CPeICTB




Kommiekt OLCHOYHBIX CPCACTB IO JUCHUIIIINHE, COCTOHHIPIIZ 13 MaTEPUAJIOB JId TCKYILIETO KOHTPOJIA U IMPOBEACHUSA
HpOMC)}(yTO‘{HOﬁ aTTeCTaluu 06yqa10m1/1xc51, BKJIIOYas MOpAAOK IIPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu, CUCTEMY OLICHUBAaHUA
PE3YyJIbTATOB HpOMe)I(yTO‘IHOﬁ aTTeCTAallu U KPUTCPUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JUCHUILINHBI.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIMITIJINHBI (MOJY JIA)

6.1. PexoMenayemasi uteparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBHTEIIN 3arnaBue W3paTenbcTBO, TO On.aapec
JI1.1 | bonxoButunoB B. @., [MeramioBeaeHue u TepMUIecKas oopadboTKa: Mocksa: Marrus, https://biblioclub.ru/in
PxaBunCKHit B. yaeOHHUK 1961 dex.php?
page=book&id=22031
6
JI1.2 | dapbep B. M., KoHcTpykinonHbie U QyHKIIHOHATBHBIE Exatepunoypr: https://biblioclub.ru/in
Jlexxuun H. B., MaTepraisl Ha MeTaJUINIecKol OCHOBe: yueOHoe | M3marenbcTBO dex.php?
XoruaoB B. A, nocobue VYpansckoro page=book&id=27573
Cenusanosa O. B., yHHuBepcuteTa, 2014 8
Jlo6anor M. JL.
6.1.2. Jlono/THUTEJILHAS JINTEPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, roj On.agpec
JI2.1 [ AOpukocoB A. A. OCHOBBI TEOPHH METAJIIOB: yueOHOE mocoOre Mocksa: ®usmatiut, | https:/biblioclub.ru/in
2010 dex.php?
page=book&id=67590
JI2.2 |burees B. A., BioBus |OCHOBBI METaITyprUIecKOro MIPOU3BOACTBA Cankr-IlerepOypr: https://e.lanbook.com/
K. H., Konokonb1ieB Jlans, 2017 book/90165
B. M., Casrranuk B.
M.
JI2.3 |Kamenxo I'. A. OCHOBBI METAJUIOBEICHHS: yUeOHUK Mocksa, Jlenunrpan: https://biblioclub.ru/in
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6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevdeHust
6.3.1.1 | Microsoft Windows

6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.1.3 | Google Chrome

6.3.1.4 [ Mozilla Firefox

6.3.1.5

7-Zip

6.3.2 Ilepevyenb nHGOPMATMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

KoncynbranT-mioc

6.3.2.2 | ExnHOE OKHO #0CTyma K HHPOPMALMOHHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJINHBI (MOAYJIS)

Ayn. Ne Hasnauenue OcHanieHue

Yuebnas ayJUTOpHUs IS
MpPOBEACHHS 3aHATHI

VYuebHble MecTa ¢ KOMIIbIOTepaMu. Pabodee MecTo mpenopaBaTens B COCTaBe
JEKIHOHHOTO W CEeMHHAapCKOTO

cToi, cTyn, TymOa. KommbroTep mpenopaBaTens C JOCTYINOM B HHTEPHET,
TUIA, KypCOBOTO IPOECKTHPOBAHUS L . .

227 HMHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.

(BBIMIOIHEHUsSI  KypCOBBIX pabor), .

MoTOpH30BaHHEIH JKpaH C MOTOJOYHBIM IpoekTopoM. IloTonouHas kamepa.
TPYNIOBBIX W  HMHAUBUIYaJlbHBIX o

N HokymeHT-kaMmepa. HacTonbHbIH MUKPOGOH. 3ByKOBast CHCTEMA.

KOHCYJIbTaIHH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOUHOU
VYuebHas ayIUTOpHUs TS
MpPOBEACHHS 3aHATHI

VYueOHble MecTa (CTONBI U cTyNbs). Pabouee MecTo mpemogaBaTelisi B COCTaBe
JEKIHOHHOTO W CEeMHHAapCKOTO

cton, cTyn, TymOa. Kommblorep mpenopasatens C JOCTYNOM B HHTEPHET,
TUIA, KypCOBOTO IPOEKTUPOBAHHS . . .

225 HMHTEPaKTUBHBINA IIPOEKTOP c MarHATHO-MapKepHOH JIOCKOH.

(BBITIONTHEHHUSI  KypCOBBIX pabor),
TPYNIIOBBIX W WHAWBUAYATLHBIX
KOHCYJIbTaIUH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOYHOMN

MoTopu30BaHHBI JKpaH € MOTOJIOYHBIM IpoekTOpoM. IloTono4Has kamepa.
Hoxymenr-kamepa. HactonsHbli MUKpO(hOH. 3ByKOBast CHCTEMA.

8. METOAUYECKHUE YKA3AHUSA JJI1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

MeTO,Z[I/I‘-ICCKI/Ie YKaszaHusd U1t 06yl1a}ou11/1xc;1 10 OCBOCHHIO TUCITUITIIIMHBI
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https://e.lanbook.com/book/90165
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1. 3yuenue pabodeit mporpaMMsl JUCIUIIIHHEL

2. IlocerieHne 1 KOHCIEKTUPOBAHHUE JIEKIIHH.

3. O6s3arenbHast HOATOTOBKA K MTPAaKTHYSCKUM 3aHSATHSIM.

4. N3ydeHne OCHOBHOH U JOIOJHUTEIILHON JINTEPATYPbl, UHTEPHET-UCTOYHUKOB.
5. BrIloHeHHE BceX BUIOB CAMOCTOSITENILHON pabOTHI.

D¢ dekTrBHOE OCBOCHUE AUCIMILIMHBI ITPEAOJIaraeT PeryysipHOe MOCCIICHUE BCEX BUIOB ayANTOPHBIX 3aHSATHM, BBIIOJHCHHAE
[UIAHA CAMOCTOSATEIBHOM PabOThI B IIOTHOM 00BhEME U MPOXOIKACHHUE ATTECTAIIMH B COOTBETCTBHH C KAJICHAAPHBIM YUeOHBIM
rpauKOM.

CTyaeHTy peKOMEHIyeTCsS 03HAKOMHUTHCS CO CIIICKOM OCHOBHOH M IOTIOJHATENIBHON MuTeparypsl. JlocTyn K HH(GOPMAIIMOHHBIM
pecypcaM OUOIHOTEKH 1 HHPOPMALIMOHHO-CIIPABOYHBIM cUCTeMaM ceTH "MHTepHeT" opraHu30BaH B YUTAIBHOM 3ajie OMONINOTEeKH
co craroHapHbiXx [19BM, iu6o ¢ muanoro [I3BM (HoyTOyKa, INIAHIIETHOrO KOMITBIOTEpA MK HHOTO MOOHMIBHOTO YCTPOMCTBA)
MIOCPEACTBOM OECITPOBOIHOTO JTOCTYIA PH aKTUBALMH MHIUNBUAYaIbHON YIETHOH 3alucH.

INonp30Banne HHGOPMALMOHHBIMU PECYpCaMU PaCIIUPSIET BO3ZMOXKHOCTH OCBOSHHS TEOPETHIECKOTO Kypca, BEITOTHEHHS
CaMOCTOSATENbHON PabOTHI.

3amaHus U METOIUUECKUE YKa3aHUs K BBIMOJIHEHHIO JTa00OPaTOPHBIX paboT COCTABIEHBI B COOTBETCTBHUH € paboyeil mporpaMmMoi
JUCLUIUIMHBI METAJUIOBEICHNE U NpecTaBieHbl B Y MK aucuuninHsl.

.Ha60paTOpHBII71 MPAKTUKYM HAIIpaBJICH HaA yFHy6HCHHO€ HU3Yy4YCHUC TCOPCTUYCCKOTO MaT€pHrajia U Ha HpI/IO6peTCHI/IC YMCHUA,
HaBBIKOB U OIIbITAa IPOBEACHUSA DKCIICPUMECHTA, aHaJIn3a U 06pa60TKH €ro pe3yJibTaToB.

KadecTBeHHOE BBITIONTHEHHE JTa00OPATOPHBIX padoT SBISIETCS HEOOXOIMMBIM YCIIOBHEM 3aKPETUICHUS TEOPETHUSCKUX 3HaHuH. [Tepen
BBITIOJTHCHHEM JTA00PATOPHBIX Pab0OT HEOOXOIMMO CaMOCTOSTEIFHO IPOPA0OTATH COOTBETCTBYIOIINE Pa3aeibl Kypca.

K J'Ia60paT0pHLIM pa60TaM J0IYCKAKTCA CTYACHTBI, YCIICIIHO CAABIINE TECT IO COOTBETCTBYIOMIEMY TECOPETUICCKOMY pPa3aCiy.

C 1enBI0 OLICHKH YPOBHS OCBOSHHS MaTepHaia 0 Kax 10K 1abopaTopHOH paboTe COCTaBIIETCS OTUET, HA OCHOBAHHH KOTOPOTO
HPOBOANTCS 3alNTa JIaGOPAaTOPHOH paboTHI.

3amaHus U METOUYECKUE YKa3aHUs K BBIIOIHEHHUIO MTPAKTHIESCKHUX 3aHATUH COCTABICHBI B COOTBETCTBUU C paboUei mporpaMMoit
JUCLUIUIMHBI METAJUIOBEICHNE U NpecTaBieHbl B Y MK aucuuninHsl.

[MpakTryeckne 3aHATHS BKJIIOYAIOT B ce0s1 OCBOCHHUE AEHCTBHIA, 00CYKIeHIe PoOIeM TI0 OCHOBHBIM pa3JieNnaM Kypca
HAIIPaBJICHBI HA YTIIyOIeHHe H3Y9eHHOTO TEOPETHIECKOro MaTepraa U Ha MPUOOpEeTeHIe YMEHUH 1 HaBBIKOB.

ITpu noAroToBKE K NPaKTUUECKUM 3aHATHUSIM UCIIOIb3YIOTCA METOAUYECKHE YKa3aHUs, B KOTOPBIX ONKCAHbl COAECP)KaHUE U METOJbI
WX TIPOBEJICHNUS, YCIOBHS BBIIONHEHNUS, C(OPMYITHPOBAHEI BOIIPOCH K Pe3yIbTaTaM BBITOIHEHUS 3aTaHIH.

Mertoandeckue PEKOMCHOAUHN K OpraHU3alllii 1 BBIIIOJTHCHUIO CaMOCTOSATEIbLHOM pa60TLI COCTaBJICHBI B COOTBETCTBUU C pa60qel“4
HpOI‘paMMOﬁ JAUCTUIIIIMHBI MCTAJJIOBCACHHUC U IPCICTABJIICHLI B VMK IHCIUTIINHEL

CamocTosTenbHas pa60Ta CTYACHTOB BKJIIOYA€T OCBOCHUE TCOPETUICCKOro MaTcpuaia, moAroToBKY K BBIITOJTHCHUIO 3aJJaHuN
IMPAKTUYECKUX BaHHTHﬁ, U NOATOTOBKY K 5K3aMCHY.

Metoanyeckue peKOMEHIAIMK TI0 OpraHU3aluy 00pa30BaTENbHOTO Mpoliecca sl 00yueHHsI HHBATUAOB U JIUI] C OTPAHUYEHHBIMHU
BO3MO>KHOCTSAMH 3J0POBbS

Ipu HEOOXOJMMOCTH MPOrpPaMMa JUCIHUILTHHBI MOXKET OBITh aIaITHPOBAHA ISl HHKIIFO3UBHOTO O0YYCHHS HHBAIUIOB U JIHII C
OrpaHMYCHHBIMU BO3MOKHOCTSIMH 370POBBS C Y4ETOM OCOOCHHOCTEH MX MCUXO(MH3MISCKOTO Pa3BUTHS, HHIUBHIYITBHBIX
BO3MOKHOCTEH M HEOOXOJUMBIX CIICIHAIBHBIX YCIOBHM UX 00yUYCHUS.

Ipu HaNMUYUK B TPYIINE CTYICHTOB C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI BO3MO)KHO HCIIOIb30BAaTh a[AlITHBHBIC
TEXHOJIOTHH.

JIJig CTYZICHTOB C OIpaHHYEHHBIM CIYXOM:

- UCTIOJIb30BaHME Pa3HOOOPA3HbIX TUIAKTHYECKAX MATEPHAIOB (KaPTOYKH, PUCYHKH, IIMCHMEHHOE OMMUCAHUE, CXEMBI U T.II.) KaK
MOMOIIIb JIJISi IOHMMAHUS M PEIICHHS IIOCTABICHHOW 3a/1a4H;

- HCTIOJIb30BaHHE BHICOMATEPHAIOB, KOTOPBIC Jal0T BO3MOKHOCTh MOHATH TEMY 3aHATHS H OCYLIECTBHUTh KOMMYHHUKATHBHBIC
JICUCTBUS;

- BBIITOJIHCHHE TIPOCKTHBIX 33 IaHUI 110 N3yYaeMbIM TEMaM.

JList CTYJICHTOB C OTPaHUYCHHBIM 3PCHHEM:

- HCITOJIb30BaHUE (PUIBMOB C BO3MOXKHOCTBIO BOCTIPUSATHS Ha CIyX JaBaeMOW B HUX MH(GOPMAIIUH TSI TOCIEIYIONIETO e
00CyXKIeHus;

- HCTIOJIb30BaHKE ayIHOMATEPHAIIOB 110 H3y4aeMbIM TEMaM, UMEIOIIUMCS Ha Kadepe;

- HHIUBHIyAJIbHOE OOILCHUE C TPEMOIaBaTelIeM 0 H3y9aeMOMY MaTepHay;

- TBOPYECKHUE 3aaHusI 110 M3y4acMbIM TEMaM HITH 110 JINYHOMY JKEJIAHHIO C YYETOM HHTEPECOB 00ydJaeMoro.
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