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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

paspaborana B coorserctBun ¢ ®PI'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"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
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 | Temno¢puznka

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 | TeopeTHueckre OCHOBBI HOBBIX TUPOMETAILTYPIHYSCKUX TPOIECCOB

2.2.7 | Teopusi THAPOMETAILTYPTUIECKUX MPOIIECCOB




2.2.8 | Teopust MeTaJULypruueCcKuX IpoLECCOB

2.2.9 | Teopust sxcniepuMeHTa

2.2.10 | Teopus 3IEKTPOXUMHUYECKUX MTPOLIECCOB

2.2.11 | ABToMaTu3anusi METauTypru4ecKiX MpoIeccoB

2.2.12 | UndopManvoHHbIE TEXHOJIOTUH B METAJLTYPrUH

2.2.13 | JIuteiitHOE IPOU3BOACTBO

2.2.14 | Merannyprus 3010Ta U cepedpa

2.2.15 | Metamnyprus J1erkux 4 TyroljIaBKUX METalIoB

2.2.16 | Metamtyprus Meu U COIyTCTBYIOIIUX AJIEMEHTOB

2.2.17 | Meramnyprust Y4epHbIX METAJUIOB

2.2.18 | MoaenupoBaHue POIECCOB U 00BEKTOB B METALTyPriuH

2.2.19 | O6paboTKa METaNIOB AaBJICHUEM

2.2.20 | CoBpeMeHHbIE TEXHOJIOTUH MTOMYUYESHHUS [IBETHBIX METAIJIOB M COIYTCTBYIOIMINX IEMEHTOB

2.2.21 | TepmoobpaboTka

2.2.22 |T'ocynapcTBeHHAst UTOTOBAs aTTECTALIUS

2.2.23 | 3ammTa BBIMTYCKHOM KBaTH(QHUKAIMOHHOW PabOTHI

2.2.24 | Meramnyprusi CBUHIIA 1 COMYTCTBYIOLINX AJIEMEHTOB

2.2.25 | Metamtyprus HUHKa U COMYTCTBYIOLINX 3JIEMEHTOB

2.2.26 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTENBHOE 10

2.2.27 | ITonroToBka K IpoIeIype 3allUThl BRITYCKHOH KBaTH(UKAIHOHHOH paboTHI

2.2.28 | IIpenaumnnomMHas IpakTUKa

2.2.29 | DKOHOMUKA U YNPaBICHUE HA IPEANPUATHN

3. KOMIIETEHLIMA OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHMUILIAHBI
(MOJIY.JIST)

OlNK-1: CnocobeH pewartb 3agayun npodeccuoHanLHoOn AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNTMPOBaHNA,
MaTemMaTHU4ecKoro aHanusa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

NOMK-1.1: 3HaeT: M3NKO-XMMUYECKME OCHOBBI U METOAbLI MaTeMaTUYEeCKOro MOAENMPOBAHUS METanypriyeckux
MPOLIECCOB MOMy4YeHUs LBETHLIX MeTanmnos

NOMK-1.2: YMeeT: BbISIBNSATb NPUUUHBI HECOOTBETCTBUSA NapamMeTpoB TEXHOMOMMYECKOro NpoLecca, NPOorHo3npoBaTh
nosefeHne NPoLIecca Ha OCHOBE MaTeMaTUYecKux Moaernei

MOIK-1.3: BnageeT: HaBblkaMy MaTeMaTUYECKOro aHanusa u MoAaenvMpoBaHust

OlNK-2: CnocobeH y4dyacTBOBaThb B NPOEKTUPOBaHNN TEXHUYECKUX 06BbEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrM4eCKux n counanbHbIX orpaHquHMﬁ

MOMK-2.2: YMeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOW TEXHOMOMK, 0ObEKTa, CUCTEMbI

MNOTK-2.1: 3HaeT: OCHOBbI MPOEKTUPOBAHUSA TEXHUYECKMX OOBEKTOB, CUCTEM N TEXHOIOMMYECKNX MPOLIECCOB;
OCHOBbI 3KOHOMMYECKUNX, IKONOMMYECKMX U coLmarnbHbIX OCOOEHHOCTEN MeTanyprMyeckoro NpoM3BoACTBa

NOMK-2.3: Bnageet: HaBblkaMu NPOEKTHOW AeATENbHOCTH

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AEeATENbLHOCTH,
06paGaTblBaTb U NpeacTaBnATb 3KCNepuMeHTaribHble AaHHbIe

NOIK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA N3MEPEHUNS, MaTeMaTMYeCKUiA annapar ansa oopaboTkm u
aHanm3a sKcnepmMeHTarbHbIX AaHHbIX

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

NOIK-4.1: 3HaeT: OCHOBbLI METPOJSIOrMK, MeTOAbl 00paboTKM SKCNEPUMEHTANbHbIX AaHHbIX

OMNK-5: CnocoGeH peliaTb Hay4YHO-UCCrieaoBaTeNbCKMe 3aa4m Npy ocyLlecTBrieHUMn npodeccuoHanbHOM
[eATeNbHOCTU C NPUMEHEHMEM COBPEMEeHHbIX MH(POPMAaLMOHHbLIX TEXHONOIUIN U NPUKIAaAHbIX annapaTHo-
nporpaMMHbIX CpeacTB

MOIK-5.3: Bnageet: HaBblkaMy aHanv3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccmnoHanbHOM AeaTeNbHOCTU

MOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbIX MH(POPMALIMOHHBIX TEXHOMOMMI U NPUKNaaHbIX annapaTHO-NporpaMmMHbIX
cpeacTs

NOIK-5.2: YMeeT: npuMeHATb MHOPMAaLIMOHHbIE TEXHOMOMMN 1 NporpaMmmMHoe obecrneyeHme ns peLleHns Hay4yHo-
nccrnegoBaTenbCKMX 3agay B 00nacTu nonyyeHnst LBETHLIX METarOB

OlK-6: Cnoco6eH NnpMHUMaTb 06OCHOBaHHbIE TEXHUYECKUE peLleHUs B Npod)ecCUOHaNbLHOWN AeATENbHOCTH,
BbIOupaTb adpchpekTUBHLIE U Ge3onacHble TeXHUYeCKue cpeacTBa U TeXHONorm

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB MOMyYEeHUS LIBETHLIX METAnNoB




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

MOIK-6.2: YmeeT: aHanM3nmpoBaTb MHPOPMALIMIO O TEXHONOIMMYECKOM MPOLIECCe MO pedynbTatam MOHUTOPUHIA U
nNpvHUMaTb 060CHOBaHHbIE PeLLeHs

OlK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYH0 AOKYMEHTaLUI0, CBA3AHHYIO C
npodeccuoHanbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTannypruyeckom oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMNEHUSI U UCMONTb30BaHUS HOPMAaTUBHbIX OJOKYMEHTOB MeTannypqueCKon oTpacnun

NOIK-7.2: YmeerT: aHannanpoBaTb, TEXHUYECKYHD OOKYMEHTaLUMo TEXHOJ1I0MM-4eCKOoro npouecca n npuHMMaTb
0boCcHOBaHHbIE peweHnda

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

YK-1: Cnoco6eH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTEe3 MH(OPMaLMK, NPUMEHSATbL CUCTEMHbIA
nogxopn Ans pelleHus NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguTt n aHanuanpyeT MMetoLLytoCca MHopMaLmio Ans pelleHns NocTaBeHHbIX 3adad

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

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

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW LieNiv U BbIOMpaTb ONTUManbHble
€nocobbl UX pelleHusi, MCXoAsA U3 AeNCTBYIOLMX NPaBOBbIX HOPM, UMEIOLLUXCH PECYPCOB U OrpaHUYeHUn

NYK-2.1: OnpegensieT Cpoku, pecypcbl, UCNOSTHUTENEN ANS peLleHns 3agaym

NYK-2.3: TpoBoANT TEXHMKO — 3KOHOMUYECKOE 0OOCHOBAHWE, aHanNM3npyeT aAekBaTHOCTb MPUHMMAEMbIX PELLEHWI
C Y4E€TOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Crnocobbl pelleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATbL AeNIOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMeHHOM (hopMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbI6MpaeT KOMMYHUKaATUBHbIE TEXHOJ10IUKN o0LLIeHns Ha rocyaapCctBeHHOM N MHOCTPaHHOM A3blKaX

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

NYK-4.2: OcyuiecTBNseT AeNOBYO Nepenucky Ha rocygapCTBEHHOM W MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHusi B couuanbHOU u npodpeccnoHanbLHoOn
cchepax

NYK-9.1: NpumeHsieT 6a3oBble gedhekTonormyeckne 3HaHnsi BO BCEX cpepax AesaTeNbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HaHUS

NYK-9.2: BeibnpaeT MeToapbl 1 Npuembl OLIEHKM NMpod)eCcCUoHanbHoOM cpeapl

B pesyiabTaTre 0CBOCHHS JUCHMILINHBI (MOAYJ/I) 00y4aromuiics 10/ KeH

3.1 |3nars:

3.1.1 | 1. Meroast IJIaHUPOBAHUA U ITPOBCACHUA U3MEPUTCIIbHBIX OKCIICPHUMCHTOB, BBI60pa " UCITIOJIB30BaAHUA METOI0B
06pa60TKI/I OKCIIEPUMEHTAJIBHBIX JTaHHBIX U OICHKU PE3YJIbTATOB DKCIICPUMEHTOB.

3.1.2 [ 2. O0mue cBeIeHUS O COBEPIIEHHOM M peabHOM CTPOCHHH MaTE€PHAIIOB, M X CBOWCTBAaX. CTPYKTypHBIC PEBpaNICHUS 1
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB MU HarpeBe 1eOpPMHUPOBAHHBIX MaTepuanoB. OCOOEHHOCTH (a30BOr0 COCTOSHUS
1 NIPUHIMIIBI PErYJIMPOBAHUS CTPYKTYPBI C LEJIBIO TTOIyUeHUs TPeOYeMOro yPOBHSI CIy>KEOHBIX CBOMCTB. 3aKOHOMEPHOCTH
CTPYKTYpooOpa3oBaHus, (ha3oBble. BiausHNEe XNMHYECKOTO COCTaBa CIUIaBa HA CTPYKTYPY, (pa30BbIil COCTaB U CBOMCTBA.
MeToB!I CTPYKTYPHOTO aHAJH3a U ONpeeTeHUs (GU3NUSCKUX U (PU3NKO-MEXaHHUECKHX CBOWCTB METAIIIMICCKUX
MaTepHaloB, TEXHUKY IIPOBEACHMUS IKCIIEPUMEHTOB U CTaTUCTUUECKOH 00pabOTKHU IKCIIEPUMEHTAIbHBIX JJaHHbIX.

3.1.3 | 3. Teopuro u NpakTHKY PELICHUS UHXECHEPHBIX 3a/ad.

3.2 | YMeTh:

3.2.1| 1. Onpenenatsh GpU3MUECKUE, XUMUUECKUE, MEXaHUUECKUE CBOMCTBA METAJUNTMIECKAX MATEPHAIIOB MIPU Pa3IHYHBIX BUAAX
HCITBITAHUH.

3.2.2| 2. AHanu3nUpoOBaTh IUAarpaMMbl COCTOSTHHS METAIIMYECKUX CHCTEM. [1011b30BaThCs CIIPaBOYHBIMHU JaHHBIMH 10
XapaKTEePUCTHKAM METAUIMUECKUX MaTepPHalioB B ClIoco0aM nx 00paboTku. BEIOHpaTh TEXHOIOTHIECKHE PEKUMBI
00pabOoTKM 3aJaHHBIX METAIJIOB U CIUIaBOB. AHAJM3UPOBATH BIUSHUE CIOCOO0OB 00pabOTKH Ha XapaKTEPUCTHKH
METaJUTMYECKUX MaTePHaJIoB U CIUIABOB Ha UX OCHOBE. [lonp30BaThest MprOOpaMu METaIOr paIIeCKOro NCCIIeI0BaHUS
CTPYKTYpHI; Pacrio3HaBaTh myTem aHaiIHM3a CTPYKTYPHI U CBOMCTB ITPHHAUICKHOCTh METANIMIECKUX MAaTEpHAJIOB (CTaJIeH,
CIUTaBOB LBETHBIX METAJUIOB), & TAK)KE 0COOCHHOCTEH WX TEXHOJIOTHUECKOH 00pabOTKH (JIUTOE COCTOSTHHE, TTOCIIEe
neGopMaly WIK OTXKHTa U Jp.).

3.2.3| 3. Pemath WH)XEHEPHBIE 33/1a4H.

3.3 | Baagern:

3.3.1| 1. HaBbikamu pa3pabaThiBaTh MPOrpaMMy MEPOIPUATHH M0 00ECTICUCHHIO KaueCcTBa MPOYKIINH.
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2. HaBelkamu (hOpMUpPOBATH 3aJaHHYIO CTPYKTYpPY U CBOMCTBA METAJUIOB U CIUIABOB, aHAJIM3UPOBATH, OLICHUBATH U
BBIOMPATh palliOHAIIBHbIE IyTH PEIICHUS IOCTABICHHBIX TEXHOIIOTHUECKUX U IPOU3BOICTBEHHBIX 3a]a4, INIAHUPOBATh U
MIPOU3BOIUTH SKCIIEPUMEHTHI 110 Pa3pabOTaHHBIM METOAUKAM U aHATM3HPOBATh UX PE3YNIbTATHL
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3. HaBbikaMu peUICHUA MHXKCHCPHBIX 3a1a4.

4. CTPYKTYPA U COJAEPKAHUE IV CLHUIINHBI (MOY.IS)

Kona
3aHATHS

HaumeHoBaHUe pa3/1esioB U TeM /BU]L
3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
UK

Jlurep
aTypa

Pecy
pebl

Hnrte
PAKT.

IIpumeuyanue

Paznen 1. BBenenne

1.1

KpaTkue cBefeHust 00 HCTOPUU Pa3BUTHS
METAJLIOBEAEHUS. 3a1aui U 3HAYEHHE
mucuuiinael "MetannoBenenue". Poib
METAaJIOB B COBPEMCHHO! TEXHUKE.
KpaTkue cBeneHust 00 HCTOPUU Pa3BUTHS
Hayku 0 MeTayutax. CoBpeMEeHHOE
MerannoBeaeHne u €ro 3HaYEHNUE B
YCKOPEHHH HAYYHO-TEXHUIECKOTO
nporpecca. MeTaJljibl M CIUIaBbI Ha UX
ocuose. /JIex/

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

1.2
J.1J1
23
2.1
2.2




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

J1.2
JI.1J1
23
J2.1
2.2

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

J1.2
J.1J1
23
2.1
2.2

Kon
3aHATHUS

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

Cemectp
/ Kype

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Paszgen 2. @a3bl B METAIMYECKHX
cIIaBax




2.1

IMonsitie o azax U KOMIIOHEHTAX.
Teepupblie (as3bl B OTHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaXx.
IMommopdusm 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

J1.2
JI.1J1
23
J2.1
2.2

2.2

IMonstre o dazax U KOMIIOHEHTaX.
Trepabie Ga3sl B OJTHOKOMIIOHEHTHBIX
MHOTOKOMITIOHEHTHBIX CHCTEMaX.
Homumopdusm u uzomopdusm. Teepabie
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

J1.2
J.1J1
23
2.1
2.2




23

IMonsitie o azax U KOMIIOHEHTAX.
Teepupblie (as3bl B OTHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaXx.
IMommopdusm 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

J1.2
JI.1J1
23
J2.1
2.2

24

IMonstre o dazax U KOMIIOHEHTaX.
Trepabie Ga3sl B OJTHOKOMIIOHEHTHBIX
MHOTOKOMITIOHEHTHBIX CHCTEMaX.
Homumopdusm u uzomopdusm. Teepabie
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

J1.2
J.1J1
23
2.1
2.2

Kon
3aHATHUS

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

Cemectp
/ Kype

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 JI1.2
U METOJIbI IOCTPOEHUS TUarpaMm HUYK-1.2 JI1.1J1
COCTOSIHUS JIBOWHBIX CUCTEM. NVYK-1.3 2.3
TepMmudeckue KpUBbIE IS YUCTBIX NVK-2.1 J2.1
CIUIaBOB U pa3IMYHbBIX CIUIaBOB. [IpaBuiio NVyK-2.2 2.2
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 JI1.2
W METOJIbI MOCTPOEHUS JUarpaMm NYK-1.2 | JI1.1JI
COCTOSIHUS IBOUHBIX CUCTEM. NVYK-1.3 2.3
Tepmudeckue KpUBbIE ISl YUCTHIX NVyK-2.1 J12.1
CIUIABOB W Pa3JIMYHBIX CIIaBoOB. [IpaBuio NYK-2.2 J12.2
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 JI1.2 0
U METOJIbI IOCTPOEHUS TUarpaMm HUYK-1.2 JI1.1J1
COCTOSIHUS JIBOWHBIX CUCTEM. NVYK-1.3 2.3
TepMmudeckue KpUBbIE IS YUCTBIX NVK-2.1 J2.1
CIUIaBOB U pa3IMYHbBIX CIUIaBOB. [IpaBuiio NVyK-2.2 2.2
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 JI1.2 0
M METOJIBI IOCTPOEHUS THarpaMm NyK-1.2 | J1.1J1
COCTOSIHUA ABOMHBIX CUCTEM. NVK-1.3 23
Tepmudeckue KpUBbIE ISl YUCTHIX NVyK-2.1 J12.1
CIUIABOB W Pa3JIMYHBIX CIIaBoOB. [IpaBuio NYK-2.2 J12.2
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 HaumeHoBaHue pa3iesioB H TeM /BHJ Cemectp | Yacos | Komneren- | Jlutrep | Pecy | Uure | IIpumeuanue
3aHATHSA 3aHATHS/ / Kype 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

J1.2
JI.1J1
23
J2.1
2.2

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

J1.2
J.1J1
23
2.1
2.2




43

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

J1.2
JI.1J1
23
J2.1
2.2

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

J1.2
J.1J1
23
2.1
2.2

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 | dapbep B. M., KoHcTpykinoHHbIe ¥ (QYHKIIHOHATBHBIE ExatepunOypr: https://biblioclub.ru/in
Jlexxuun H. B., MaTepHualibl Ha METAIUTMIECKON OCHOBE: yueOHoe | M3maTenbeTBo dex.php?
XotuHoB B. A, nocobue Ypanbckoro page=book&id=27573
Cenusanosa O. B., yHuBepcurera, 2014 8
Jlo6anos M. JI.
JI1.2 | bomxoButuHoB B. @., [ MeramioBeaeHre u TepMUIecKas oopadboTka: Mocksa: Mamirus, https://biblioclub.ru/in
PxaBunCKkHit B. yaeOHHIK 1961 dex.php?
page=book&id=22031
6
6.1.2. Jlono/THUTEJILHAS JINTEPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, roj On.agpec
JI2.1 |burees B. A., BnoBun |OCHOBBI METAJUTyprHYECKOTO TIPOU3BOICTBA Canxkr-IlerepOypr: https://e.lanbook.com/
K. H., Konokoisiies B. Jlans, 2017 book/90165
M., Canranuk B. M.
JI2.2 |KamenkoI'. A. OCHOBBI METAJUIOBEICHHS: yUCOHUK Mocksa, Jlenunrpan: https://biblioclub.ru/in
T'ocynapcTBeHHOE dex.php?
Hay4HO-TeXHHYecKoe |page=book&id=21085
H30aTeIILCTBO 8
MAITHHOCTPOUTEIBEHO
i nutepatypsl, 1959
JI2.3 | AGpukocos A. A. OCHOBBI TEOPHH METAJIIOB: yueOHOE ocoOre Mocksa: ®usmatiut, | https:/biblioclub.ru/in
2010 dex.php?
page=book&id=67590
6.3.1 I[lepevyeHb MPOrpaMMHOro odecredeHust
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 TlepeueHb MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | EnrnHOE OKHO moCTymna K HHPOPMANMOHHBIM pecypcam
6.3.2.2 | KoHCcynpTaHT-IITIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)
Ayn. Ne Hasuauenne OcHalleHue
VueOHas AyIUTOPHS TUIS
NIPOBEACHUS 3aHATHH
VY4eOHbIe MecTa ¢ KOMITbloTepaMu. Paboduee mMecTo mperoaBaTenss B COCTaBe
JICKIIMOHHOTO ¥ CEeMHHApCKOTo
croi, cryn, Tym0a. KommbproTep mpenogasareis C JOCTYIIOM B HHTEPHET,
THIIA, KypCOBOTO IPOCKTHPOBAHHS - . .
227 HMHTEPaKTUBHBIN IIPOEKTOP c MarHUTHO-MapKepHOU JTOCKOH.
(BBIMIOTHEHUSI  KypCOBBIX  pador), N
MoTOpH30BaHHBIA SKpaH C MOTOJIOYHBIM MPOCKTOpOM. [loTojo4Has Kamepa.
IPYIIOBBIX W  HMHAWBUIYalbHBIX .
o HokymenT-kamepa. HacTonbpHEIH MUKpOGOH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIHH, TEKyIIEero
KOHTPOJISI M TIPOMEIKY TOYHOM
Yuebuas ayJUTOpHUs TUTS
[IPOBEICHUS 3aHATUI
VYuebuble MecTa (CTONBI M CTYNbs). Pabodee MecTo mpemnoaaBaTelst B COCTaBe
JEKIHOHHOTO W CEeMHHAapCKOTO
cToi, cTyn, TymOa. KommbproTep mmpemoaaBateis ¢ JOCTYIIOM B HHTEPHET,
THIA, KypPCOBOTO MPOCKTUPOBAHHUS . . .
225 HWHTEPaKTUBHBINA IIPOCKTOP c MarHUTHO-MapKepHOU JTOCKOH.
(BBIMIOJTHEHUSI  KypCOBBIX  pador), N
MoTOpH30BaHHBI SKpaH C MOTOJIOYHBIM MPOeKTOpoM. [loTojouHas kamepa.
TPYIIOBBIX W  HMHAWBHIYaIbHBIX .
. Hokymenr-kamepa. HacTonbHbI MUKPOGOH. 3ByKOBast CHCTEMA.
KOHCYJIbTAIHH, TEKYIIETO
KOHTPOJISL M IIPOMEIKYTOYHOM

8. METOAUYECKHUE YKA3AHUSA /11 OBYYAIOIIUXCA IO OCBOEHUIO JUCIHTUIIJIMHBI (MOAY JISA)

Meroaudeckne yka3aHUs Il 00yHJaronIUXCs 10 OCBOCHUIO THCIIUTIIHHBI
1. 3yuenne pabodeli mporpaMMbl JUCIUIIIHHEL.
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2. IocenieHne u KOHCTIEKTUPOBAHUE JICKLIUH.

3. Obs3arenbHas MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM.

4. VI3yueHue OCHOBHOM U JIOTIOJHHUTEILHON JIUTEPATyphl, UHTEPHET-UCTOYHHKOB.
5. BeIMoTHEHNE BCEX BUIIOB CAMOCTOSITENIEHON pabOTHI.

D¢ dexTrBHOE OCBOCHUE NUCIHUIUINHEI IIPEATIONAracT peryysipHoe MOCEICHNE BCEX BUIOB ayAUTOPHBIX 3aHATHH, BHINTOJIHEHUE
IUTAaHA CAMOCTOSATEIFHON PabOTHI B IIOJTHOM 00BbEeMe 1 MIPOXOKICHHUE aTTECTAIlMN B COOTBETCTBHIH C KaJIEHAAPHBIM YUeOHBIM
rpauKOM.

CTyaeHTy peKOMEHyeTCs 03HAKOMHUTECS CO CITICKOM OCHOBHOH M JIOTTOJTHATEIBHOM TuTepaTypsl. JlocTyr K HHOPMAaIIHOHHBIM
pecypcaM OUOTHOTEKH 1 HHPOPMAITMOHHO-CTIIPABOYHBIM cUCTeMaM ceTH "MHTepHeT" OpraHu30BaH B YHTAIBHOM 3ajie OMOINOTEeKH
co crarroHapHbix [I19BM, 1u6o ¢ nuunoro [I9BM (HoyTOyKa, IIIaHIIETHOIO KOMIIBIOTEpA UM HHOT'O MOOMIIBHOTO YCTPOMCTBA)
HOCPECTBOM OECIIPOBOIHOTO JOCTYIIA IIPY aKTHBALUK MHANBUAYAIBHOH YIETHON 3aIHCH.

IMTonp30oBanne MHOOPMAITMOHHBIMHI PECYPCAMH PACIIAPSET BO3MOKHOCTH OCBOSHHS TEOPETUIECKOTO Kypca, BEIIOIHCHUS
CaMOCTOSITEIEHOI PaboOTHI.

3amaHus U METOIUYCCKUE YKa3aHUs K BBIMOJIHEHHIO JJa00OpaTOPHBIX pab0T COCTABICHBI B COOTBETCTBHH C paboyeil mporpaMmMoin
JUMCUUILUIMHBI METAJUIOBEACHNE U TpecTaBieHbl B Y MK aucuuninHs.

JlaGopaTOpHBIi MPaKTUKYM HAIIPABJICH Ha YIIyOJICHHOE N3yYCHUE TEOPETHYECKOTO MaTeprala U Ha IPHOOpETCHUE YMEHHS,
HaBBIKOB U OITBITa TPOBEJICHUS IKCIIEPUMEHTA, aHAN3a U 00pa0OTKH €ro Pe3yJIbTaToB.

KadecTBeHHOE BBHIIOIHEHNE Jla60paT0pHLIX pa60T SABIIACTCA HCO6XO,I[I/IMLIM YCJI0BUEM 3aKPCIUICHUS TECOPETUICCKUX 3HAHMI. Hepen
BBITTOJTHCHUEM J'la60paTOpHBIX pa60T HeO6XO}IHMO CaMOCTOATEIIBHO npopa60TaTL COOTBETCTBYIOLIMEC PA3ACIIbI KypcCa.

K nabopaTtopHbIM paboTaM AOMyCKAIOTCS CTYAEHTHI, yCHENIHO CAABIINE TECT 0 COOTBETCTBYIOIEMY TEOPETHUECKOMY pa3fiely.

C menbIo OLICHKH YPOBHS OCBOSHHMS MaTepHala 1o KaXk10i 1ab0paTopHOi paboTe COCTABIACTCS OTUET, HA OCHOBAaHUH KOTOPOTO
MPOBOJIUTCS 3aIUTa Ta00PATOPHOH PabOTHI.

3aaHus U METOIUYECKUE YKa3aHUS K BBIMOJIHEHHUIO MTPAKTHICCKUX 3aHATUH COCTABICHBI B COOTBETCTBUU € paboUei mporpaMMoi
JUCUUIUIMHBI METAJUIOBEACHNE U pecTaBieHbl B Y MK aucuuninHs.

HpaKTI/I‘IeCKI/Ie 3aHATHUS BKJIFOYAIOT B c€0s1 OCBOCHHE Z[CﬁCTBI/IfI, O6CY)KZ[CHI/IS Hp06HCM 10 OCHOBHBIM pasaciiaM Kypca u
HaIlpaBJICHBI HA yFHyﬁHCHI/IC HU3YYCHHOT'O TCOPCTHYCCKOI0O MaTCprajia U Ha HpI/IO6pCTCHI/Ie yMCHI/Iﬁ 1 HAaBBIKOB.

HpI/I TOATOTOBKE K NPAKTUYCCKUM 3aHATHAM HUCIOJIB3YIOTCA METOANYCCKUC YKa3aHUsl, B KOTOPBIX ONNMCAHbI COACPIKAHNE U METObI
HX IIPOBCACHUS, YCIIOBHS BBIIIOJIHCHUS, C(bOpMyJ'[I/IpOBaHBI BOIIPOCHI K pE3yJIbTaTaM BbIITOJIHCHUSA 3aJIaHI/II\/’I.

Meroauueckye peKOMEHAANH K OPTaHU3alUH U BBIITOJHEHHIO CAMOCTOSATENFHOM paboTHl COCTaBICHBI B COOTBETCTBUU C paboueil
IporpaMMO¥ AUCIUILUTUHBI METANIOBEICHUE U NIpeacTaBieHsl B Y MK nucuuninsst.

CamocTosTeapHas pa60Ta CTYACHTOB BKJIIOYACT OCBOCHUE TCOPETUICCKOI0O MaT€puaia, NOArOTOBKY K BBITIOJIHECHUIO 3aJJaHAi
IMPaKTUICCKUX 3aHHTHﬁ, 1 DOATOTOBKY K 3K3aMCHY.

MeTOI[I/I‘IeCKI/Ie PEKOMEHIANU 110 OPpTaHn3alnun o6pa3013aTenLHoro mpouecca i 06yqu1/1;1 WHBAJINAOB 1 JINI C OTPAHUYCHHBIMHU
BO3MOKXHOCTSAMU 310POBbA

[Tpu HEOOXOMMOCTH TTPOTPaMMa TUCIUILIMHBI MOKET OBITh aJalTHPOBAHA /Il HHKITFO3UBHOTO 00YUYCHHSI MHBAJIHMJIOB U JIUI] C
OTpaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBSI C YI€TOM 0COOEHHOCTEH UX MCUXO(PHU3MYECKOTO Pa3BUTHS, HHANBUAYATEHBIX
BO3MOKHOCTEH M HEOOXOUMBIX CHICHUATIBHBIX YCIOBUI UX 00yUYCHUSI.

[Tpu HaMU4YWY B TPYIIE CTYACHTOB C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI BO3MOKHO HCIIOJIH30BATh aJIalITHBHBIC
TEXHOJIOTHH.

1 CTYZICHTOB € OTpaHHYEHHBIM CIYXOM:

- HICTIOJIB30BAHKUE PA3HOOOPA3HBIX JUAAKTHUECKUX MATepUAIOB (KapTOYKH, PUCYHKH, TUCbMEHHOE OTIMCAHHUEe, CXEMBI | T.II.) KaK
TIOMOIIb JIJTsl TOHUMAHHS U PEIICHsSI TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUICOMATEPHATIOB, KOTOPBIE NAIOT BOZMOXKHOCTh TIOHITH TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHUKAaTUBHEBIE
JNIeHCTBUS,

- BBITIOJTHEHHE TIPOCKTHBIX 33IaHUH 110 N3y9aeMbIM TEMaM.

JIJIs CTYZICHTOB ¢ OTpaHHYEHHBIM 3pEHUEM:

- HCTIONIb30BaHUE (PUIBMOB C BO3MOXKHOCTBIO BOCIIPUSATHSA Ha CIyX JaBaeMoi B HUX MH(POPMALIUH JUIsI TOCIIEIYIONIETO e
o0cyXIeHus;

- HCTIOJIb30BAHUE ayTMOMATEPUAIIOB M0 N3yJaeMbIM TeMaM, UMEIOIUMCS Ha Kadepe;

- HHAMBHIYaIbHOE OOIIEHHUE ¢ MPENoaBaTeNieM 110 H3y4aeMOMYy MaTepray;

- TBOPYECKHUE 3aJaHUs [0 H3y4aeMbIM TEMaM WITH 110 JINYHOMY JKEJIAaHHIO C YYSTOM HHTEPECOB 00y4aeMoro.
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