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PABOYASA IPOT'PAMMA JUCIHHUIIJINHBI

IHHPUKJIAHBIE OCHOBbI
MNPO®PECCUOHAJBHBIX 3HAHUM

MarepuajioBeeHue
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: 3a4eThl 5
ayIUTOPHBIE 3aHITHU 56
camocToATeNbHas paboTa 43

4acoB Ha KOHTPOJIb 9



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 43 |43 |43 |43
Yacsl Ha KOHTPOJIb 9 9 9 9
HUtoro 108 [ 108 | 108 | 108




Pa3paboTunk nporpaMmsr:

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

Pabouas nmporpamMma JUCIUILIHHBL
MarepuanoBenenue

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)

BripaboraTs y 6akanaBpoB CIIOCOOHOCTH OCYIIECTBIATH TEXHOJIOTHUECKHE TIPOIECCHl 00pabOTKM MaTePHAIOB.

1.1 3agaun

IIpouecc n3ydeHns TUCIUITIMHEI HAIPABIICH Ha ()OPMUPOBAHIE CIICIYIOMINX KOMIIETCHIINH:
-CTI0COOHOCTB OCYILIECTBIISATH BEIOOP MAaTEPUAIOB Ul H3CNIUH Pa3IMIHOTO HA3HAUCHHUS C yUETOM 3KCILTyaTallHOHHBIX TpeOOBaHUIA
1 OXpaHbl OKPYKAIOLIEH CPEbL.

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

Iuxn (paznmen) OIT: | b1.0.06

2.1 | TpeGoBaHus K npeaIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1 | BeIcimast MaTeMaTHKa

2.1.2 | lHOCTpaHHBIH A3BIK

2.1.3 | MaTemaTtn4ecKkne U eCTECTBEHHO-HAYYHbIE ACTIEKTHI MPO()ECCUOHANBHON IEATEILHOCTH

2.1.4 | MeTonbl KOHTPOJIS U aHAJHM3a BEILECTB

2.1.5 [ Merpomnorus, cTaHaapTH3aIMs U cepTH(GUKAIHS

2.1.6 | OCHOBBI KOMMYHHKAIIUH U TTPABOBOM KYJIBTYPBI

2.1.7 | IlpaBoBeneHue

2.1.8 | IlpukinagHble acneKThl PU3NKO-XMMUYECKUX 3HAHUI

2.1.9 | ConpoTuBieHNE MaTEepUaIOB

2.1.10 | Termio¢uzuka

2.1.11 | ®u3uKo-xMMHUs METALITYPrUYECKHUX NIPOLIECCOB U CUCTEM

2.1.12 | OcHOBBI 6€3011aCHOCTH METAJUIyPTrU4Y€CKIX TEXHOJIOTHA

2.1.13 | OcHOBBI OPMUPOBAHUST MUPOBO33PEHHSI B TPO(HEeCCHOHAIBHOM JIeATENBHOCTH

2.1.14 | ®usuka

2.1.15 | ®usnueckas XUMHUS

2.1.16 | dunocopus

2.1.17 | Dxonoruyeckue mpoOIeMbl METALTYPIrHUECKOTO TIPOU3BOACTBA

2.1.18 | Okonorus

2.1.19 | OxoHOMMYECKAs TEOPUS

2.1.20 | Bceobuiast uctopus

2.1.21 | UudopmaTuka

2.1.22 | Ucropus Poccun

2.1.23 | KomneroTepHas rpaduka

2.1.24 | O3HaKOMHUTENIbHAS IPAKTHKA

2.1.25 | OcHOBBI KpHcTaLTOrpaduu 1 MUHEPATIOTHH

2.1.26 | Pycckwuii 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) HEO0OX0IUMO KAK
npeaiiecTBymoLiee:

2.2.1 | UadopmaroHHoe obecrieueHrue MeTauTypruieckoro Npou3BOACTBa

2.2.2 | ObopynoBaHUE THAPOMETAITYPIHIECKUX 3aBOIOB

2.2.3 | ObopynoBaHHE THPOMETAILTYPIHIECKUX 3aBOIOB

2.2.4 | OcHOBBI IPOEKTUPOBAHUS METAJUTYPIrUUECKUX IIPEAIPUATUI

2.2.5 | IlpoexTupoBaHuE U JIOTUCTUKA TEXHOJIOTMYECKUX IPOLIECCOB

2.2.6 | TeopeTrueckre OCHOBBI HOBBIX MTHPOMETAILTYPIHISCKUX IIPOIIECCOB

2.2.7 | Teopust rUIPOMETAIUTYPTUYECKHIX MIPOLIECCOB

2.2.8 | Teopus MeTaLTypruyecKix MpOLECCOB

2.2.9 | Teopus sxcniepuMeHTa

2.2.10 | Teopust 2NEKTPOXUMHUYECKUX IIPOLIECCOB




2.2.11 | ®usuueckas KyabTypa U CIOPT

2.2.12 | ABTOMaTH3aIisl METAJUTYPrUYECKUX MIPOLIECCOB

2.2.13 | UludpopMannoHHBIE TEXHOJIOTHH B METAJUTY PIHA

2.2.14 | JIuteliHOE MIPOU3BOJCTBO

2.2.15 | Merannyprus 30510Ta ¥ cepedpa

2.2.16 | Metamnyprus JJerKuX ¥ TyTOIJIABKHX METaJIOB

2.2.17 | Metamtyprus Meu U COIyTCTBYIOIUX AJIEMEHTOB

2.2.18 | Metamtyprus 4epHbIX METAJIIOB

2.2.19 | MonenupoBaHHE MPOLECCOB U 0OBEKTOB B METAJUTY PTHH

2.2.20 | O6paboTKa METAJIOB IaBICHUEM

2.2.21 COBpeMCHHLIe TEXHOJIOTHUH IMOJTYYCHHA IBETHBIX METAJIJIOB U COITYTCTBYIOIINUX 3JICMCHTOB

2.2.22 | TepmoobpaboTKa

2.2.23 | T'ocynapcTBEeHHAs! UTOTOBas aTTECTAIH

2.2.24 | amuTa BBITyCKHON KBATH()UKAITMOHHOH padoTHI

2.2.25 | Metamtyprus CBUHILIA ¥ COIYTCTBYIOIIUX 3JIEMEHTOB

2.2.26 | Metamnyprust {UHKa ¥ COMTyTCTBYIOIUX JIEMEHTOB

2.2.27 | OCHOBBI IPOEKTUPOBAHUS 1 CTPOUTEILHOE JIEJI0

2.2.28 | ITonrotoBka K mpouenype 3alliThl BBITYCKHON KBaTU(HUKAIUOHHON paboThI

2.2.29 | llpenauiuioMHas npakTUKa

2.2.30 | ODxOHOMUKA U yIpaBIIEHUE Ha NIPEIIPUATHH

3. KOMIIETEHLIMU OBYYAIOILETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHS AUCLIATLIAHBI
(MOJYJIS)

OlNK-1: CnocobeH pelwaTtb 3agayun npod)ecCUoHaNbLHON AesTeNbHOCTU, MPUMEHAS MeToAbl MOOeNMpPOBaHuS,
MaTeMaTM4YeCKOro aHanusa, eCTeCTBeHHOHay4Hble U OO enHXeHepHble 3HaHUA

NOIK-1.1: 3HaeT: pM3nKO-XMMUYECKNE OCHOBbI 1 METOABI MaTeMaTU4YECKOro MoOAENMPOBaHUSA MeTannypruyecknx
NpoLLeCCOB NONyYeHUs LBETHbIX METannoB

NOMK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBMSA NMapamMeTpoB TEXHONOMMYECKOro npoLecca, NporHo3npoBaTh
noBeAeHne npoLiecca Ha OCHoBE MaTemMaTU4eCcKknx Mogdenen

MOIK-1.3: BrnageeT: HaBblkaMy MaTeMaTU4eCKoro aHanmsa u MoAenMpoBaHust

OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHUN TEXHUYECKUX OO BHEKTOB, CUCTEM U TEXHONOIMYECKUX
NpPoOLIeCCOB C yY4eTOM 3KOHOMUYECKMUX, IKOJIOrMYECKUX U colMnaribHbIX OrPpaHMyYeHumn

MOIK-2.2: YmMeeT: NpoekTnpoBaTh OTAENbHbIE CTPYKTYPHbBIE KOMMOHEHTLI HOBOW TEXHOMOMU, 06bEeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBBbI NPOEKTUpPpOBaHNA TEXHNYECKNX 0ObEKTOB, CUCTEM U TEXHONOMMYECKNX npoLeccoB;
OCHOBbI 3KOHOMUYECKUNX, SKONOrMYECKMX U CoLMarbHbIX OCOBEHHOCTEN MeTannyprm4eckoro npom3soacrtea

MNOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AEATENbHOCTH

OlK-4: Cnoco6eH NnpoBOoAUTL U3MepeHUs 1 HabnoaeHus B cdepe npodeccMoHanbHOW feATeNnbLHOCTY,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepUMeHTanbHble AaHHble

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CpeAcTBa U3MEPEHUS, MaTemaTuyeckuin annapaTt ansg o6paboTku n
aHanusa sKcnepuMeHTanbHbIX AaHHbIX

NOTK-4.3: Bnageet: HaBblkaMy NPOBEAEHNSA N3MEPEHUI 1 X 06paboTku

NOIK-4.1: 3HaeT: 0CHOBbI METPOSIOrMK, MeTOAbI 0OpPaboTKM AKCNEepMMEHTaNbHbIX OaHHbIX

OlNK-5: CnocobeH pelwiaTtb Hay4HO-UccnegoBaTebCKMe 3a4a4um Npu ocyLwecTBIeHMU NpodecCnoHanbLHomn
AeATeNIbHOCTU C NPUMEeHeHeM COBpPEeMEeHHbIX I/IHCI:)OpMaLI,VIOHHbIX TeXHONormm n NPUKNagHbIX annapaTtHo-
nporpaMmMHbIX cpeacTB

MOIK-5.3: BrniageeT: HaBblkaMy aHanm3a pesyribTaToB BbIMOMHEHUA HAYYHO-TEXHUYECKMX 3a4aud B
npodeccroHarnbHON AeaTeNbHOCTH

MOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbIX MHOPMALIMOHHBIX TEXHOMOMMIA U NPUKNagHbIX annapaTHO-NPorpaMMHbIX
cpeacTs

NOIMK-5.2: YmeeT: NpuMeHATb MHPOPMALIMOHHbBIE TEXHOMNOMMK 1 NporpamMmmHoe obecrneveHne Ans peLleHns HayyHo-
nccregoBaTenbCKMX 3agay B 00nacTv nonyyYeHnsi LBETHLIX METaroB

OlK-6: Cnoco6eH NnpMHUMaTb 060CHOBaHHbIE TEXHUYECKUE pelleHUs B Npod)ecCUOoHaNbLHOWN AeATeNbHOCTH,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TEXHUYEeCKue cpeacTBa U TeXHONornmn

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB NOMyYeHUs LIBETHbIX METanoB

NOIK-6.3: Bnageet: HaBblkaMu BbiGopa adhdeKkTUBHBLIX U 6e30nacHbIX TEXHUYECKUE CpeacTB U TEXHONOMMN

NOTK-6.2: YmeeT: aHanu3anpoBaTb MHOPMaLMo O TEXHONOMMYECKOM npoLecce No pesynbTataM MOHUTOPUHIa U




NpUHUMaTb 0GOCHOBaHHbIE PELLEHNS

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaBNATb U MNPUMEHATb TeXHUYECKYHO AOKYMEHTaLUI0, CBA3aHHYIO C
npodeccnoHanbHON AEeATENLHOCTbLIO, B COOTBETCTBUMN C AEACTBYHOLWMMNA HOPMaATUBHLIMU AOKYMEHTaMM1
MeTannypruieckon oTrpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHNSI U UCMOSTb30BAHUSA HOPMATMBHbBIX JOKYMEHTOB METanypruyeckon oTpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTh, TEXHUYECKYIO JOKYMEHTaLMIO TEXHOSOMM-4ECKOro npoLlecca u npuHnmaThb
0B0CHOBaHHbIEe peLleHnst

MOIK-7.3: BniageeT: HaBblkaMy COCTaBMEHUS N MPUMEHEHUSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUST LBETHbBIX
MeTarnnos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MHOPMaLUK, NPUMEHSATb
CUCTEMHbI noaxoa AN pelleHusi NocTaBreHHbIX 3agay

NYK-1.1: HaxoguT 1 aHanuanpyeT UMEIOLLYIOCS MHAOopMaLmio AN peLleHns NocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB 1 HEQOCTaTKoB

NYK-1.2: NpeanaraeT nyTu pelleHns 3agayn Ha OCHOBE CMCTEMHOro nNoaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aa4y B pamMKax NoCTaBMeHHOW Lenuv U BbIoUpaTb ONTUMarnbHble
cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOLWMX NPAaBOBbIX HOPM, UMEKLMUXCSH PeCYpPCcoB U OrpaHUyYeHumn

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UICMONHUTENEN AN peLleHns 3agaqu

NYK-2.3: TpoBoanT TEXHNKO — 3KOHOMUYECKOE 0O0CHOBaHWE, aHanM3npyeT aaekBaTHOCTb MPUHMMAEMbIX PELLEHWI
C YY4ETOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble CNocobbl pelleHns 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM popmax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbI6VIpaeT KOMMYHUKaTUBHbIE TEXHOJ10ITUN 00LLIeHMs Ha rocyaapCctBe€HHOM N MHOCTPaHHOM A3bIKax

NYK-4.3: BbinonHAeT nepeBo NpodeccuoHanbHbIX TEKCTOB C MHOCTPaHHOIO (-biX) Ha rocy4apCTBEHHbIV A3bIK U
obpaTHo

NYK-4.2: OcyuiecTBnseT AenoBy0 Nepenunucky Ha rocyfapCTBEHHOM U MHOCTPAHHOM A3blKax

YK-9: Cnoco6eH ucnonb3oBatb 6a3oBble AedeKTonornyeckme 3HaHusi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: MNprmeHseT 6asoBble gedekTonornyeckne s3HaHns Bo Bcex cepax AesaTernbHOCTU

NYK-9.3: CoBepLUueHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BbibnpaeT meToabl 1 NpremMbl OLEHKU Npod)ecCMoHansHom cpeapl

B pe3yabTaTe 0cBOeHHUs TUCUMILINHBI (MOY/Isl) 00y4aOLIUiics 10/KeH

3.1 (3uare:

3.1.1 [ 1. O6mue cBeaeHNS O COBEPIUIEHHOM U pealbHOM CTPOCHHUH MaTE€PHAJIOB, M X CBOWCTBax; OcobeHHOCTH (ha30BOTO
COCTOSIHUSI M IPHHIIMIBI PEryJIMPOBAHUS CTPYKTYPBI C LEJIbI0 MOJTyYeHHUs TPEOYEMOTo YPOBHS CIIy>KEOHBIX CBOWCTB;
3aKOHOMEPHOCTH CTPYKTYpOoOoOpa3oBaHusl, (pa3oBblc NPEBPAICHHUS B MaTepHaiIaX, BIUSIHAEC CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOHCTBA MaTepHajoB. TeXHOIOTMYECKHE IPOIECCH IIPOM3BOACTBA M 00PAOOTKH Pa3THMIHBIX MaTEPHAJIOB.
TexHOJIOTHUECKHE MPOIECCHl IPOU3BOACTBA U 00PaOOTKH PA3IHUHBIX MAaTePHANOB. TeXHOIOIMYECKUE ITPOLECCH
IIPOU3BOJICTBA U 0OPAOOTKH Pa3IMYHBIX MaTepHAJIOB.

3.2 | YMeTh:

3.2.1 | 1. ITomp30BaThCA CIPAaBOYHBIMHU JaHHBIMU IO XapaKTePHCTUKAM MaTEpHAIOB U ciocobam ux oopaborku; OCyIIecTBIsATh
BBIOOp MaTepHaoB 110 33/laHHBIM XapaKTEePUCTHKaM. AHAIM3UPOBATh BIMSHHE CIIOCOOOB 00pabOTKH MAaTEpHaNIOB Ha UX
xapakrepuctuku. [lonp3oBaThecs mprdopamMu MeTauIorpaIIecKoro UCCIeOBaHNS CTPYKTYPHL; Pacmio3HaBaTs myteM
aHaNIM3a CTPYKTYPHI U CBOUCTB MPUHAICKHOCTh METANINIECKIX MAaTePHAIOB (CTaneH, CIJIaBOB I[BETHBIX METAJLIOB), a
TaK)Ke 0COOEHHOCTEN MX TEXHOIOTHUEeCKO 00paboTku (JIMTOE COCTOSHUE, TToce AeOpMalliK WIK OTXKHTa U Ap.).
OmnpenensaT pU3NIECKUE, XUMUUECKUE, MEXaHUUECKUE CBOMCTBA MAaTEPUAJIOB P Pa3JIMYHbIX BHJAX UCIIBITAHHN.

3.3 | Baragern:

3.3.1| 1. HaBeikamu pa3zpaOaTbiBaTh U OCYLIECTBISATH TEXHOJIOTHUECKUE MPOLECCH 00pabOTKH pa3InYHbIX MaTEPUAIOB, a TAKKE
W3CHI U3 HUX, aHAIN3UPOBAaTh, OLICHUBATE M BEIOWPATh palliOHATIBHEIC IIyTH PEIICHHUS ITOCTAaBICHHBIX
TEXHOJOTUIECKOH M TIPOM3BOACTBCHHON 3a/1a4, COOMpaTh, 00pabaTHIBaTh M aHATH3UPOBATH HCXOIHYIO HHPOPMAIHIO 00
00BEeKTax MPOU3BOICTBA, Pa3padaThIBaTh MPOrPaMMy MEPOIIPUATHH 1O 00ECTICUEHUIO KaueCTBa MPOLyKIHH.

4. CTPYKTYPA U COJAEPKAHUE IUCLHUIINHBI (MOIY.JIS)

Koxn HaunmenoBanue pasnenos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue

3aHATUSA 3aHATHS/ Kype 10707 aTypa | pCbl | PaKT.

Paznen 1. BBenenne




1.1

IIpeamer MaTepuanoBeCHUS H €TO
3HaueHue. KpaTkue cBeieHus 06 ucTopun
Pa3BUTHUSA METAUIOBEICHAS. 3a1a4H U
3HAYCHHE TUCIUTIIHEI
"Marepuainoseaenue". Ponb marepuanos
B COBpEeMEHHOW TexHuKe. KpaTkue
CBEJICHNS 00 MICTOPHHU Pa3BUTHS HAYKH O
Matepuanax. CoBpeMeHHOE
MaTepHalIoBeICHNE U €ro 3HaYCHHE B
YCKOPEHHH HAyYHO-TEXHUIECKOTO
nporpecca. Merammueckue u
HeMeTaJUIn4ecKue Matepuaisl. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

1.2

[IpeaMer MaTepuanoBeICHHS H €T0
3HaueHne. Kpatkue cBeneHns 00 UCTOpHH
Pa3BUTHSI METAJUTOBEICHHS. 3a]a9U U
3HAYCHHE TUCUUILIHHBI
"Marepuanosenenue". Pons MmaTepuanos
B COBpEMEHHOM TexHHKe. KpaTkue
CBe/IeHUs 00 UCTOPHUHU Pa3BUTHUS HAYKH O
Marepuanax. CoBpeMEHHOE
MaTepHaIOBEACHIE 1 €r0 3HAUCHNE B
YCKOPEHHN HAyYHO-TEXHUIECKOTO
nporpecca. Meramindeckue u
HeMeTauTn4eckue marepuansl. /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
J1.2
J1.3
JI1.4J1
2.1
122
2.3

Kon
3aHATHUS

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

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Paznen 2. OcHoBBI KpucTaLIOrpadpuu
U TeOpHH Je(eKTOB KPHCTALIHYECKOro
CTPOEeHHs




2.1 Kpucrannuaeckue u amopdHbIe Tena. NYK-1.1 J1.1
ATOMHO-KPUCTAJITHYECKOE CTPOCHHE. NYK-1.2 J1.2
Tunsl KPUCTAIIIMUECKUX PEIIETOK. NVYK-1.3 JI1.3
Kpucraminueckas pemierka u ee NVK-2.1 | J1.4]1
onucaHue. AHU3OTPOIIUS K CUMMETPHS NVyK-2.2 2.1
kpuctamios. [lepuon, 6a3uc, NYK-2.3 J12.2
KOOpAMHAIMOHHBIE YHCIIA, INIOTHOCTh NVK-4.1 J12.3
ymakoBku. Kpucramnorpapuueckue NYK-4.2
cucremMbl. OnpeieNieHne UHACKCOB NYK-4.3
HaIpaBJIEeHUH U INIOCKOCTEH. NVYK-9.1
Kpucraminueckue CTpyKTypsl U NVK-9.2
OCHOBHBIE TUIIBI KPUCTAITMYECKHX NVYK-9.3
pemetok. Kitaccugukanus KprucTamiion NOIIK-1.1
10 TUILY XUMHUYECKOU CBS3HU. NOIIK-1.2
Anmsotpornus. [Tomumopdusm B HOIIK-1.3
Mertauiax. CTpoeHHe peallbHbIX NOIIK-2.1
KpUCTAJUINYECKUX Tel. TeopeTndeckas u NOIIK-2.2
peanbHas IPOYHOCTHh MATEPHAIIOB. NOIIK-2.3
Knaccudukanus nepexron HNOIIK-4.1
KpUCTaJNIMYECKOro cTpoeHus. ToueuHsle, NOIIK-4.2
JMHEHHBIE W TIOBEPXHOCTHBIE IE(PEKTHI. NOIIK-4.3
OCHOBHBIE TTOJIOKEHHS TEOPHH NOIIK-5.1
nucinokanuid. Kpaesast muciokanus u HNOIIK-5.2
MEXaHU3MBI €€ nepeMelneHus. Buntopas NOIIK-5.3
JIICITOKAIINS ¥ CITIOCOOBI ee TepeMeIIeHue. NOIIK-6.1
Cwmemrannble nucinokanuu. O6pazoBaHue HNOIIK-6.2
IUCIIOKALUH K UX B3aMMOJIEHCTBUE. HNOIIK-6.3
3epHeHOe CTPOCHNUE MaTEPUAJIOB, NOIIK-7.1
rpaHuIs! 3epeH. OObeMHBIE Te(EKTHL NOIIK-7.2
JlMCIOKalMOHHBIN MEXaHU3M HOIIK-7.3
YIIPOYHEHHUS TBEPABIX Tel. Mo3andHoe
6JI09HOE CTPOCHME KPHCTAIIIA.

/JTex/

2.2 Kpucramimueckue u aMopdHbIe Terna. NYK-1.1 J1.1
ATOMHO-KPUCTAJITHYECKOE CTPOSHHE. NYK-1.2 J1.2
Tunbl KPUCTAIIIMUECKUX PELIETOK. NVK-1.3 J1.3
Kpucramimueckas peuierka u ee NYK-2.1 | JI1.4]1
onucaHue. AHU3O0TPONHS U CUMMETPHUS NYK-2.2 2.1
kpucrauios. [lepnon, 6a3nc, NvyK-2.3 2.2
KOOpAWHALMOHHBIE YUCJIIA, TUIOTHOCTH NnYK-4.1 JI2.3
ynakoBku. Kpucramnorpaduueckue NVyK-4.2
cucremsl. OnpeienieHne HHAEKCOB NYK-4.3
HaIpaBJIECHUH U INIOCKOCTEH. NVYK-9.1
Kpucramimueckue CTpyKTyphl U NYK-9.2
OCHOBHBIE THITbI KPUCTATUIMYECKUX NYK-9.3
pemrerok. Kimaccupukanus KpucTauioB HOIIK-1.1
10 TUILY XUMHUYECKOU CBA3U. HOIIK-1.2
Amnuzotponus. [Tomumopduzm B HOIIK-1.3
metasuiax. CTpoeHHe pealbHbIX NOIIK-2.1
KpUCTAJUINYECKUX Tel. TeopeTudeckas u NOIIK-2.2
pealibHas IPOYHOCTH MaTEPHAJIOB. HOIIK-2.3
Knaccudukanus nepexton HOIIK-4.1
KPUCTAJUINYECKOr0o cTpoeHusl. ToueuHsle, NOIIK-4.2
JVHEHHBIC U TIOBEPXHOCTHBIC I€(PEKTHL NOIIK-4.3
OCHOBHBIE TTOJIOKEHHS TEOPUU HOIIK-5.1
nucinokaunid. Kpaesast muciokanus u NOIIK-5.2
MEXaHU3MBI €€ nepeMelneHus. Buntosas NOIIK-5.3
JUCIIOKAIIMS M CIIOCOOBI e IepeMelIeHue. HOIIK-6.1
Cwmemannbie auciokanuu. O6pa3oBaHue HNOIIK-6.2
IUCIIOKALUI B UX B3aMMOJIEHCTBHE. HNOIIK-6.3
3epHEHOE CTPOSHHNE MATEPHAJIOB, NOIIK-7.1
rpaHuibl 3epeH. O0beMHbIe eQEKTHI. HOIIK-7.2
JlMcoKaMOHHBIN MEXaHU3M HOIIK-7.3

yIPOYHEHHUS TBEPABIX Tesl. Mo3anuHoe
67109HOE CTPOCHUE KPHCTAIA.
Mp/




23 Kpucrannuaeckue u amopdHbIe Tena. 5 4 NYK-1.1 J1.1 0
ATOMHO-KPUCTAJITHYECKOE CTPOCHHE. NYK-1.2 J1.2
Tunsl KPUCTAIIIMUECKUX PEIIETOK. NVYK-1.3 JI1.3
Kpucraminueckas pemierka u ee NVK-2.1 | J1.4]1
onucaHue. AHU3OTPOIIUS K CUMMETPHS NVyK-2.2 2.1
kpuctamios. [lepuon, 6a3uc, NYK-2.3 J12.2
KOOpAMHAIMOHHBIE YHCIIA, INIOTHOCTh NVK-4.1 J12.3
ymakoBku. Kpucramnorpapuueckue NYK-4.2
cucremMbl. OnpeieNieHne UHACKCOB NYK-4.3
HaIpaBJIEeHUH U INIOCKOCTEH. NVYK-9.1
Kpucraminueckue CTpyKTypsl U NVK-9.2
OCHOBHBIE TUIIBI KPUCTAITMYECKHX NVYK-9.3
pemetok. Kitaccugukanus KprucTamiion NOIIK-1.1
10 TUILY XUMHUYECKOU CBS3HU. NOIIK-1.2
Anmsotpornus. [Tomumopdusm B HOIIK-1.3
Mertauiax. CTpoeHHe peallbHbIX NOIIK-2.1
KpUCTAJUINYECKUX Tel. TeopeTndeckas u NOIIK-2.2
peanbHas IPOYHOCTHh MATEPHAIIOB. NOIIK-2.3
Knaccudukanus nepexron HNOIIK-4.1
KpUCTaJNIMYECKOro cTpoeHus. ToueuHsle, NOIIK-4.2
JMHEHHBIE W TIOBEPXHOCTHBIE IE(PEKTHI. NOIIK-4.3
OCHOBHBIE TTOJIOKEHHS TEOPHH NOIIK-5.1
nucinokanuid. Kpaesast muciokanus u HNOIIK-5.2
MEXaHU3MBI €€ nepeMelneHus. Buntopas NOIIK-5.3
JIICITOKAIINS ¥ CITIOCOOBI ee TepeMeIIeHue. NOIIK-6.1
Cwmemrannble nucinokanuu. O6pazoBaHue HNOIIK-6.2
IUCIIOKALUH K UX B3aMMOJIEHCTBUE. HNOIIK-6.3
3epHeHOe CTPOCHNUE MaTEPUAJIOB, NOIIK-7.1
rpaHuIs! 3epeH. OObeMHBIE Te(EKTHL NOIIK-7.2
JlMCIOKalMOHHBIN MEXaHU3M HOIIK-7.3
YIIPOYHEHHUS TBEPABIX Tel. Mo3andHoe
6JI09HOE CTPOCHME KPHCTAIIIA.

/Cp/
Kon HaumenoBanmue pazjaesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHSA 3aHATASA/ Kypce IHH aTypa | pchl | paKT.

Paznen 3. CBoiicTBa MaTepuaJioB.
MeToasbl ucciie0BAHUS




3.1 OCHOBHBIE METOJIBI IPSIMOTO NYK-1.1 J1.1
HCCIIEOBAaHUS CTPYKTYPBIL: NVyK-1.2 J1.2
MaKPOCKOIMYECKUH, MUKPOCKOIINYECKHUH, NVYK-1.3 JI1.3
3JIEKTPOHHOCKOIIUYECKUH, NyK-2.1 | JI1.4J1
peHTtrenorpaduyeckuii. MeToast NVyK-2.2 2.1
KOCBEHHOTO M3yU€HUS CTPOCHHUSI NYK-2.3 J12.2
MaTepHana IyTeM aHaIu3a GU3HIECKAX 1 NVK-4.1 J12.3
MEXaHUYECKUX CBOMCTB: TEPMHUUECKUL, NYK-4.2
JUITATOMETPUYECKUN, MATHUTHBIN, NYK-4.3
PE3UCTOMETPUICCKHM, CTIOCOOBI NYK-9.1
ONPEECIIEHUS TEXHOJIOTHYECKUX H NVK-9.2
ciIy>keOHbIX CBOHCTB. Vcnionb3oBaHue NVYK-9.3
MH(POPMAIIMOHHBIX TEXHOJIOTHIT B NOIIK-1.1
MarepuanoBeneHnu. KoHcTpyKImoHHas NOIIK-1.2
IIPOYHOCTH MaTEPHAIOB. MeXaHUueCKue HOIIK-1.3
CBOICTBA U CITOCOOBI OMPEACICHUS UX HNOIIK-2.1
KOJIMYECTBEHHBIX XapaKTEPUCTHK: NOIIK-2.2
TBEPAOCTB, BI3KOCTh, YCTAJIOCTHAS NOIIK-2.3
MPOYHOCTh. TBepAOCTh Mo bpunHemtio. HOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. HNOIIK-4.2
Merton napananus. J{unamuaeckuit HNOIIK-4.3
meton (o Hlopy). Orenka BSI3KOCTH 1O HOIIK-5.1
Buay uznoma. OCHOBHbIE HNOIIK-5.2
XapaKTEPUCTHKH. TeXHOIOrHuecKue NOIIK-5.3
CBOICTBa. DKCIUTyaTal[MOHHbIE CBOMCTBA. NOIIK-6.1
Ousnueckue cBoiictaa. /Jlex/ HOIIK-6.2

NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

3.2 OCHOBHBIE METO/IBI MTPSIMOTO NYK-1.1 JI.1
HCCIIEIOBAHUSA CTPYKTYPBI: NYK-1.2 JI1.2
MaKPOCKOIIMYECKUH, MUKPOCKOIIUYECKHUH, NVK-1.3 J1.3
9JIEKTPOHHOCKOIIMYECKHH, NVyK-2.1 | J1.4]1
peHTrenorpadudaeckuii. MeTo bt NYK-2.2 2.1
KOCBEHHOTO U3y4€HUs CTPOCHHS NVK-2.3 122
MaTepuana IyTeM aHaau3a GH3UIECKUX U NYK-4.1 2.3
MEXaHMYECKHX CBOMCTB: TEPMHUYECKHIA, NYK-4.2
JIUITATOMETPUYECKUN, MAaTHUTHBIN, NYK-4.3
PE3UCTOMETPUIECKHH, CTIOCOOBI NYK-9.1
oTIpeieNIeHHs TEXHOJIOTHUECKUX U NUYK-9.2
CITy’keOHBIX CBOMCTB. Vcnonp3oBaHue NYK-9.3
HHPOPMANNOHHBIX TEXHOJIOTHI B NOIIK-1.1
MatepuanosegeHnu. KoHcTpyKIMOHHAS NOIIK-1.2
MPOYHOCTh MaTepHasioB. MexaHu4YecKue NOIIK-1.3
CBOWCTBA M CIIOCOOBI ONIPEICIICHUSI UX HOIIK-2.1
KOJIMYECTBEHHBIX XapaKTEPUCTHK: HOIIK-2.2
TBEPJOCTH, BA3KOCTh, YCTATOCTHAs HOIIK-2.3
NpoyHOCTh. TBepaocTh o bpuHensio. NOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. NOIIK-4.2
Merton napananus. Junamuueckuit HNOIIK-4.3
metoz (o [lopy). OueHka BA3KOCTH 1O HOIIK-5.1
Buay usnoma. OCHOBHbIE NOIIK-5.2
XapaKTEPUCTHKH. TeXHOIOrnuecKue HOIIK-5.3
CBOMCTBA. DKCIUTyaTallUOHHbIE CBOWCTBA. HNOIIK-6.1
Odusnueckue cpoiictsa. /I1p/ NOIIK-6.2

NOIIK-6.3
HOIIK-7.1
NOIIK-7.2

NOIIK-7.3




33 OCHOBHBIE METOJIBI IPSIMOTO 5 4 NYK-1.1 J1.1 0
HCCIIEOBAaHUS CTPYKTYPBIL: NVyK-1.2 J1.2
MaKPOCKOIMYECKUH, MUKPOCKOIINYECKHUH, NVYK-1.3 JI1.3
3JIEKTPOHHOCKOIIUYECKUH, NyK-2.1 | JI1.4J1
peHTtrenorpaduyeckuii. MeToast NVyK-2.2 2.1
KOCBEHHOTO M3yU€HUS CTPOCHHUSI NYK-2.3 J12.2
MaTepHana IyTeM aHaIu3a GU3HIECKAX 1 NVK-4.1 J12.3
MEXaHUYECKUX CBOMCTB: TEPMHUUECKUL, NYK-4.2
JUITATOMETPUYECKUN, MATHUTHBIN, NYK-4.3
PE3UCTOMETPUICCKHM, CTIOCOOBI NYK-9.1
ONPEECIIEHUS TEXHOJIOTHYECKUX H NVK-9.2
ciIy>keOHbIX CBOHCTB. Vcnionb3oBaHue NVYK-9.3
MH(POPMAIIMOHHBIX TEXHOJIOTHIT B NOIIK-1.1
MarepuanoBeneHnu. KoHcTpyKImoHHas NOIIK-1.2
IIPOYHOCTH MaTEPHAIOB. MeXaHUueCKue HOIIK-1.3
CBOICTBA U CITOCOOBI OMPEACICHUS UX HNOIIK-2.1
KOJIMYECTBEHHBIX XapaKTEPUCTHK: NOIIK-2.2
TBEPAOCTB, BI3KOCTh, YCTAJIOCTHAS NOIIK-2.3
MPOYHOCTh. TBepAOCTh Mo bpunHemtio. HOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. HNOIIK-4.2
Merton napananus. J{unamuaeckuit HNOIIK-4.3
meton (o Hlopy). Orenka BSI3KOCTH 1O HOIIK-5.1
Buay uznoma. OCHOBHbIE HNOIIK-5.2
XapaKTEPUCTHKH. TeXHOIOrHuecKue NOIIK-5.3
CBOICTBa. DKCIUTyaTal[MOHHbIE CBOMCTBA. NOIIK-6.1
Odusnueckue cBoiictaa. /J1abd/ HOIIK-6.2

NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

34 OCHOBHBIE METO/IBI MTPSIMOTO 5 6 NYK-1.1 JI1.1 0
HCCIIEIOBAHUSA CTPYKTYPBI: NYK-1.2 J1.2
MaKPOCKOIIMYECKUH, MUKPOCKOIIUYECKHUH, NVK-1.3 J1.3
9JIEKTPOHHOCKOIIMYECKHH, NVyK-2.1 | J1.4]1
peHTrenorpadudaeckuii. MeTo bt NYK-2.2 2.1
KOCBEHHOTO U3y4€HUs CTPOCHHS NVK-2.3 122
MaTepuana IyTeM aHaau3a GH3UIECKUX U NYK-4.1 2.3
MEXaHMYECKHX CBOMCTB: TEPMHUYECKHIA, NYK-4.2
JIUITATOMETPUYECKUN, MAaTHUTHBIN, NYK-4.3
PE3UCTOMETPUIECKHH, CTIOCOOBI NYK-9.1
oTIpeieNIeHHs TEXHOJIOTHUECKUX U NUYK-9.2
CITy’keOHBIX CBOMCTB. Vcnonp3oBaHue NYK-9.3
HHPOPMANNOHHBIX TEXHOJIOTHI B NOIIK-1.1
MatepuanosegeHnu. KoHcTpyKIMOHHAS NOIIK-1.2
MPOYHOCTh MaTepHasioB. MexaHu4YecKue NOIIK-1.3
CBOWCTBA M CIIOCOOBI ONIPEICIICHUSI UX HOIIK-2.1
KOJIMYECTBEHHBIX XapaKTEPUCTHK: HOIIK-2.2
TBEPJOCTH, BA3KOCTh, YCTATOCTHAs HOIIK-2.3
NpoyHOCTh. TBepaocTh o bpuHensio. NOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. NOIIK-4.2
Merton napananus. Junamuueckuit HNOIIK-4.3
metoz (o [lopy). OueHka BA3KOCTH 1O HOIIK-5.1
Buay usnoma. OCHOBHbIE NOIIK-5.2
XapaKTEPUCTHKH. TeXHOIOrnuecKue HOIIK-5.3
CBOMCTBA. DKCIUTyaTallUOHHbIE CBOWCTBA. HNOIIK-6.1
dusnueckue cpoiictsa. /Cp/ NOIIK-6.2

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 170 aTypa | pchl | paKT.




Paznen 4. Kpucrajaauzanus B
OTHOKOMIIOHEHTHOM cucreMe. OCHOBBI
TeOpHHU KPUCTAIU3ANUU TBEPABIX TeJl.
HepaBHoBecHasi KpUCTALIU3aLHSA.
JIMKBanus B CIIaBax

4.1

INonsaTHA: TEpMOIUHAMHUYECKAS CUCTEMA,
KOMIIOHEHT, (pa3a, CBOOOIHAS SHEPTHSI.
TepMoauHaAMUYECKHE OCHOBBI IIPOLIECCA
IUIABJICHNS M KPUCTAIUTU3ALIUH.
[TapameTpsl nporiecca KpUCTAIIH3AIHH.
Kpucrannmm3anus 9UCTEIX METaJIIOB.
OcobOeHHOCTH CBOWCTB METAIJIIOB B
XKHUJKOM U TBEPJOM COCTOSIHUSX.
IonsTHE O ONMKHEM U JaTbHEM MOPSIKE.
VYcnosue paBHOBecHs (a3 B
OJIHOKOMIIOHEHTHOM CUCTEME.
IIepeoxnaxnenue. Ilonsarue o
TEOPeTHYEeCKOH 1 (pakTHIECKOI
TeMIIepaTypax KpUCTaIUTU3aUH.
IMapameTpsl KpUCTAITH3ALUE — CKOPOCTb
3apOKIEHUS LIEHTPOB U CKOPOCTh POCTA.
I'omorenHnas xkpuctannuszanus. [lonsrue o
KPHTUYECKOM 3apojsbliie. I eTreporennoe
3apoxkaeHue. Bousinue npumecei Ha
nporecc Kpuctaumzanuu. [TpuHnmm
CTPYKTYPHOTO U Pa3MEPHOT0
COOTBeTCTBUS. MonuduipoBanue u
MoandukaTopsl. BemmunHa 3epHa
KPHCTAJUIN3YIOMIEroCs MeTaa.
@DakTOpEI, OIpeAeIAoHIe pa3Mep 3epHa
IIpu 3aTBepJeBaHuU. BiausHue pasmepa u
(hopMBI 3epeH Ha CBOWCTBRA.
Kpucrannmmsamnus u CTpyKTypa CIUTKa
(otnuBkn). leeKTsl cTpoeHHs CAUTKA,
00YCIIOBJICHHBIE 0COOCHHOCTSIMU
KpUCTaJuIM3aluy. Merannuueckue
ctexna. CKOpOCTHAs 3aKajKa u3
pacmaBa. OCOOEHHOCTH CTPOEHHMS U
CBOICTBa aMOP(HBIX CIUIABOB, UX
ncnoip3oBanue. OCOOEHHOCTH Tpolecca
3aTBEp/IeBaHUS B HEPABHOBECHBIX
ycnoBusX. JIuksauus B crjaaBax.
BHyTpHKpHCTaIUTHYECKAs TNKBAIIUS.
Koadpunnent nukBanun. Bnusane
JMKBAaIlMX Ha CTPYKTYpPY U CBOMCTBa.
@®akTopHI, BIUAIONIIE HA pa3BUTHE TaKOH
nukBaryd. Ee ycrpaHeHne mytem
TepMUudeckoi 00paboTku. 3o0HaIbHAas
JMKBaLys, npsiMast 1 oopaTHast. JIukBanus
TI0 YIeTTFHOMY BECY W BCIIEIICTBHE
paccioenus. Mepst 60ps0sbI. /JIex/

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

J1.1
J1.2
J1.3
JI1.4J1
2.1
2.2
J12.3




4.2

[onsaTus: TepMOAMHAMUYECKAS CHCTEMA,
KOMITOHEHT, (pa3za, CBOOOJHAS SHEPTHSL.
TepMoanHAMHYECKIE OCHOBBI MpoIecca
IJTABIICHUS] M KPUCTAJUTA3AIUH.
[TapameTpsl poriecca KpUCTATU3AINY.
Kpucraminzanus 4ucTbIX METaIOB.
OCOo0EHHOCTH CBOHCTB METAIIIIOB B
JKUJIKOM U TBEPAOM COCTOSIHUSX.
[lonsaTtue o O1MKHEM U JAIBHEM MOPSAKE.
VYcnoBue paBHOBecHs (a3 B
OJIHOKOMIIOHEHTHOM CHCTEME.
Ilepeoxnaxnenue. Ilonsarue o
TEOpeTHYECKON 1 (HaKTHIEeCKOM
TeMIepaTypax KpUCTaJUIA3aIUH.
[TapamMeTpsl KpUCTATITU3AIMH — CKOPOCTH
3apOXKAECHUSI LIEHTPOB U CKOPOCTH POCTA.
TI'omorennas kpuctamsanus. [lonstre o
KPUTHUYECKOM 3apojpiiie. ['ereporeHHOE
3apoxkJeHue. BiusHue npumMeceii Ha
npouecc kpuctaumzauuu. [puHnmn
CTPYKTYPHOTO H Pa3MEpPHOTO
cooTBeTcTBUS. MoauduuupoBanue u
monudukaTopsl. Bennuuna 3epHa
KPUCTAJUTU3YIOIIETOCs MeTalIa.
DaKTOpEI, OTIPENENISIONINE pa3Mep 3epHa
IIpH 3aTBEpJeBaHuN. BiusiHue pazmepa u
(OpMEI 3epeH Ha CBOWCTBA.
Kpucrammsanus u CTpyKTypa CJIMTKa
(otnuBkn). le@eKThl CTpOSHHs CIAUTKA,
00ycOBICHHBIE 0COOEHHOCTSIMU
KpUCTAJUTN3AIUH. MeTaTHYeCKUe
crexima. CKOpOCTHAs 3aKallka U3
pacmiaBa. OcOOEHHOCTH CTPOSHHS U
CBOIMCTBa aMOP(HBIX CILUIABOB, UX
rcnoap3oBanue. OCOOCHHOCTH TIpoliecca
3aTBEpIEBaHMsI B HEPABHOBECHBIX
ycnoBusx. JIMKBaLus B CIUIaBax.
BHyTpuKpHCTaITHUECKas JTUKBAIHSL.
Koaddumument nukBanuu. Brusane
JIMKBALUU Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOLINE HA Pa3BUTHE TAKOH
nmukBanuu. Ee ycTpaneHue myTem
TepMUIeCcKOr 00paboTKu. 30HaTbHAS
JIMKBaLUs, psMast U oopaTHas. JIukBarus
10 YJICIbHOMY BECY U BCIICJICTBHE
pacciioenusi. Mepst 60ps0sI. /TIp/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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[onsaTus: TepMOAMHAMUYECKAS CHCTEMA,
KOMITOHEHT, (pa3za, CBOOOJHAS SHEPTHSL.
TepMoanHAMHYECKIE OCHOBBI MpoIecca
IJTABIICHUS] M KPUCTAJUTA3AIUH.
[TapameTpsl poriecca KpUCTATU3AINY.
Kpucraminzanus 4ucTbIX METaIOB.
OCOo0EHHOCTH CBOHCTB METAIIIIOB B
JKUJIKOM U TBEPAOM COCTOSIHUSX.
[lonsaTtue o O1MKHEM U JAIBHEM MOPSAKE.
VYcnoBue paBHOBecHs (a3 B
OJIHOKOMIIOHEHTHOM CHCTEME.
Ilepeoxnaxnenue. Ilonsarue o
TEOpeTHYECKON 1 (HaKTHIEeCKOM
TeMIepaTypax KpUCTaJUIA3aIUH.
[TapamMeTpsl KpUCTATITU3AIMH — CKOPOCTH
3apOXKAECHUSI LIEHTPOB U CKOPOCTH POCTA.
TI'omorennas kpuctamsanus. [lonstre o
KPUTHUYECKOM 3apojpiiie. ['ereporeHHOE
3apoxkJeHue. BiusHue npumMeceii Ha
npouecc kpuctaumzauuu. [puHnmn
CTPYKTYPHOTO H Pa3MEpPHOTO
cooTBeTcTBUS. MoauduuupoBanue u
monudukaTopsl. Bennuuna 3epHa
KPUCTAJUTU3YIOIIETOCs MeTalIa.
DaKTOpEI, OTIPENENISIONINE pa3Mep 3epHa
IIpH 3aTBEpJeBaHuN. BiusiHue pazmepa u
(OpMEI 3epeH Ha CBOWCTBA.
Kpucrammsanus u CTpyKTypa CJIMTKa
(otnuBkn). le@eKThl CTpOSHHs CIAUTKA,
00ycOBICHHBIE 0COOEHHOCTSIMU
KpUCTAJUTN3AIUH. MeTaTHYeCKUe
crexima. CKOpOCTHAs 3aKallka U3
pacmiaBa. OcOOEHHOCTH CTPOSHHS U
CBOIMCTBa aMOP(HBIX CILUIABOB, UX
rcnoap3oBanue. OCOOCHHOCTH TIpoliecca
3aTBEpIEBaHMsI B HEPABHOBECHBIX
ycnoBusx. JIMKBaLus B CIUIaBax.
BHyTpuKpHCTaITHUECKas JTUKBAIHSL.
Koaddumument nukBanuu. Brusane
JIMKBALUU Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOLINE HA Pa3BUTHE TAKOH
nmukBanuu. Ee ycTpaneHue myTem
TepMUIeCcKOr 00paboTKu. 30HaTbHAS
JIMKBaLUs, psMast U oopaTHas. JIukBarus
10 YJICIbHOMY BECY U BCIICJICTBHE
paccioenusi. Mepst 60pb05I. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




4.4 IlonsTHA: TEpMOAMHAMUYECKAs CUCTEMA, 5 6 NYK-1.1 J1.1 0
KOMIIOHEHT, (ha3a, CBOOOIHAST SHEPTHA. NYK-1.2 J1.2
TepMoanHaMHUYECKHE OCHOBBI IPoLECCA NVYK-1.3 JI1.3
IJIABJICHUS U KPUCTAIUIM3ALUH. NVK-2.1 | J1.4]1
[TapameTpsl poriecca KpUCTATU3AINY. NVyK-2.2 2.1
Kpucrammsanus 4ucThIX METaIOB. NYK-2.3 J12.2
OCOo0EHHOCTH CBOHCTB METAIIIIOB B NYK-4.1 2.3
JKAJIKOM U TBEPJOM COCTOSIHUSIX. NYK-4.2
ITonsiTHe 0 OMIMKHEM U JaJIbHEM TIOPSIKE. NYK-4.3
VYcnosue paBHOBecHs a3 B NYK-9.1
OJIHOKOMIIOHEHTHOM CHCTEME. NYK-9.2
[epeoxnaxnenue. Ilonstue o NYK-9.3
TEOpeTHYECKON 1 (HaKTHIEeCKOM NOIIK-1.1
TeMIIEPATypax KPUCTAIIN3aLUH. NOIIK-1.2
ITapameTpsl KpUCTaLIU3aUH — CKOPOCTh HOIIK-1.3
3apOKJICHUS [ICHTPOB U CKOPOCTh POCTA. NOIIK-2.1
T'omorennas kpuctammuzanus. [lonstue o NOIIK-2.2
KPUTHUYECKOM 3apozplie. ['ereporeHnoe NOIIK-2.3
3apoxaeHue. BiausHue npuMeceil Ha HOIIK-4.1
npouiecc Kpuctauzanuu. [IpuHiun NOIIK-4.2
CTPYKTYPHOI'O ¥ pa3MEpPHOTO NOIIK-4.3
cooTBeTcTBUS. MoauduuupoBanue u NOIIK-5.1
moaudukaTopsl. Benuunna 3epHa NOIIK-5.2
KPUCTAJUIN3YIOIIErOCsl MeTaa. NOIIK-5.3
DakKTOpBbL, ONPENEIIAIOLINE Pa3Mep 3epHA HOIIK-6.1
IIpH 3aTBEpJeBaHuN. BiusiHue pazmepa u HOIIK-6.2
(hopMBI 3epeH Ha CBOWCTBRA. NOIIK-6.3
Kpucramimzanus u cCTpyKTypa CJIuTKa NOIIK-7.1
(otnuBkn). le@eKThl CTpOSHHs CIAUTKA, NOIIK-7.2
00ycOBICHHBIE 0COOEHHOCTSIMU HOIIK-7.3
KpHCTaJUTH3auy. MeTaJuTnaecKue
ctexia. CKOpOCTHAs 3aKajKa 3
pacmiaBa. OcOOEHHOCTH CTPOSHHS U
CBOIMCTBa aMOP(HBIX CILUIABOB, UX
ncnons3oBaHue. OCOOEHHOCTH TIporiecca
3aTBEpIEBaHMsI B HEPABHOBECHBIX
ycnoBusx. JIMKBaLus B CIUIaBax.

BHyTpHKpHCTaIUTHYECKAs JTNKBAIINS.
Koaddumument nukBanuu. Brusane
JIMKBALUU Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOLINE HA Pa3BUTHE TAKOH
nmukBard. Ee ycrpaHeHne mytem
TepMUIeCcKOr 00paboTKu. 30HaTbHAS
JIMKBaLUs, psMast U oopaTHas. JIukBarus
10 YICTIFHOMY BECY M BCIICIICTBHE
paccioenusi. Mepst 60pb05L. /Cp/
Kon HaunmenoBanue pasnenoB u teM /Bua | Cemectp / | HacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHaTHs/ Kvype M aTypa | pcbl | pakT.

Pazpnen 5. Meraninyeckne MaTepuaIbl




5.1

IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepabie (a3bl B OJHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX Pa3HOBUIHOCTH.
IIpomesxxyTouHsle (a3sl, UX
knaccuduxaiys. KommoHeHTs! 1 Gassl B
CUCTEME KEJ1E30-YIIEPOLL.
MertactabuibHas AuarpaMma COCTOSHUS
xKeJe30-eMeHTHT. CTPYKTYpHBIE
COCTABIISIOIINE B AMAarPaMMe KeIe30-
LIEMEHTUT, UX XapaKTEePUCTHKH, yCIOBUS
obpaszoBanus U cBoiicTBa. CTaOMIbHAs
JyarpaMma eine3o-yriepos. BnusHue
yIJIepo/ia U MOCTOSIHHBIX IIPIMecel Ha
cBoiicTBa cranu. [ledekTsl cTanu.
BrnmsHue Nernpyronmx 1eMeHTOB Ha
noruMopdu3M xernesa. JluarpaMMer
¢azoBoro paBHoBecus. Da3pl,
o0pa3yeMble JETHPYIOIIUMH dJIEMCHTaMH
B CIUIaBax xejie3a. BnusHue
JETHPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA
(deppuTta u aycrenuta. CTpyKTypHBIC
KJIACCHI JISTHPOBAaHHBIX CTAJICH B
yCIIOBHSIX paBHOBecHs. Kimaccnduxarms u
MapkupoBka ctaneil. CBoiicTBa u
Ha3Ha4YeHUe 9yryHoB. Knaccudukarms
YyTryHOB. J[arpaMMa coCTOSHUS XKeIe30—
rpadurt. benblii 1 0TOETCHHBIH YyTyHBL
IIporeccrl rpaduTuzanmu. Biusuue
yriepoa, KpeMHHS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpPOro
yyryHa. CTpoeHue, CBOIHCTBa,
KJIacCU(UKALIS U MAPKAPOBKA UyTYHOB.
Cepplit uyryn. MoauduiiupoBaHHBINH
cepblil uyryH. KoBkuii 4yryH.
BricokonpouHslit yyryH. CrienuanbHble
YyTyHEL BiusHuC Terupyommx
3JIEMEHTOB Ha CBOMCTBa uyryHoB. Cranu.
Krnaccudukanus cranei no Ha3HaYESHHUIO,
KauyecTBY, CTpyKType. MapkupoBka
craneil. Bmusiaue yrieposna u npumeceit
Ha cBoiicTBa crasneil. BiusHue yrnepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOIUX 3JIEMEHTOB. Pacnipenenenue
JICTHPYIOIIUX 3JIEMEHTOB B CTAJIHL.
YraepoaucTeie cTand 0OBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTPYMEHTaJbHEIE cTanu. /JIek/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepabie (a3bl B OJHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX Pa3HOBUIHOCTH.
IIpomesxxyTouHsle (a3sl, UX
knaccuduxaiys. KommoHeHTs! 1 Gassl B
CUCTEME KEJ1E30-YIIEPOLL.
MertactabuibHas AuarpaMma COCTOSHUS
xKeJe30-eMeHTHT. CTPYKTYpHBIE
COCTABIISIOIINE B AMAarPaMMe KeIe30-
LIEMEHTUT, UX XapaKTEePUCTHKH, yCIOBUS
obpaszoBanus U cBoiicTBa. CTaOMIbHAs
JyarpaMma eine3o-yriepos. BnusHue
yIJIepo/ia U MOCTOSIHHBIX IIPIMecel Ha
cBoiicTBa cranu. [ledekTsl cTanu.
BrnmsHue Nernpyronmx 1eMeHTOB Ha
noruMopdu3M xernesa. JluarpaMMer
¢azoBoro paBHoBecus. Da3pl,
o0pa3yeMble JETHPYIOIIUMH dJIEMCHTaMH
B CIUIaBax xejie3a. BnusHue
JETHPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA
(deppuTta u aycrenuta. CTpyKTypHBIC
KJIACCHI JISTHPOBAaHHBIX CTAJICH B
yCIIOBHSIX paBHOBecHs. Kimaccnduxarms u
MapkupoBka ctaneil. CBoiicTBa u
Ha3Ha4YeHUe 9yryHoB. Knaccudukarms
YyTryHOB. J[arpaMMa coCTOSHUS XKeIe30—
rpadurt. benblii 1 0TOETCHHBIH YyTyHBL
IIporeccrl rpaduTuzanmu. Biusuue
yriepoa, KpeMHHS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpPOro
yyryHa. CTpoeHue, CBOIHCTBa,
KJIacCU(UKALIS U MAPKAPOBKA UyTYHOB.
Cepplit uyryn. MoauduiiupoBaHHBINH
cepblil uyryH. KoBkuii 4yryH.
BricokonpouHslit yyryH. CrienuanbHble
YyTyHEL BiusHuC Terupyommx
3JIEMEHTOB Ha CBOMCTBa uyryHoB. Cranu.
Krnaccudukanus cranei no Ha3HaYESHHUIO,
KauyecTBY, CTpyKType. MapkupoBka
craneil. Bmusiaue yrieposna u npumeceit
Ha cBoiicTBa crasneil. BiusHue yrnepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOIUX 3JIEMEHTOB. Pacnipenenenue
JICTHPYIOIIUX 3JIEMEHTOB B CTAJIHL.
YraepoaucTeie cTand 0OBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTpyMEHTabHEIe cTand. /TIp/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepabie (a3bl B OJHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
Iommopdusm u m3omopdusm. Teepasie
PacTBOPBI, UX Pa3HOBUIHOCTH.
IIpomesxxyTouHsle (a3sl, UX
knaccuduxaiys. KommoHeHTs! 1 Gassl B
CUCTEME KEJ1E30-YIIEPOLL.
MertactabuibHas AuarpaMma COCTOSHUS
xKeJe30-eMeHTHT. CTPYKTYpHBIE
COCTABIISIOIINE B AMAarPaMMe KeIe30-
LIEMEHTUT, UX XapaKTEePUCTHKH, yCIOBUS
obpaszoBanus U cBoiicTBa. CTaOMIbHAs
JyarpaMma eine3o-yriepos. BnusHue
yIJIepo/ia U MOCTOSIHHBIX IIPIMecel Ha
cBoiicTBa cranu. [ledekTsl cTanu.
BrnmsHue Nernpyronmx 1eMeHTOB Ha
noruMopdu3M xernesa. JluarpaMMer
¢azoBoro paBHoBecus. Da3pl,
o0pa3yeMble JETHPYIOIIUMH dJIEMCHTaMH
B CIUIaBax xejie3a. BnusHue
JETHPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA
(deppuTta u aycrenuta. CTpyKTypHBIC
KJIACCHI JISTHPOBAaHHBIX CTAJICH B
yCIIOBHSIX paBHOBecHs. Kimaccnduxarms u
MapkupoBka ctaneil. CBoiicTBa u
Ha3Ha4YeHUe 9yryHoB. Knaccudukarms
YyTryHOB. J[arpaMMa coCTOSHUS XKeIe30—
rpadurt. benblii 1 0TOETCHHBIH YyTyHBL
IIporeccrl rpaduTuzanmu. Biusuue
yriepoa, KpeMHHS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpPOro
yyryHa. CTpoeHue, CBOIHCTBa,
KJIacCU(UKALIS U MAPKAPOBKA UyTYHOB.
Cepplit uyryn. MoauduiiupoBaHHBINH
cepblil uyryH. KoBkuii 4yryH.
BricokonpouHslit yyryH. CrienuanbHble
YyTyHEL BiusHuC Terupyommx
3JIEMEHTOB Ha CBOMCTBa uyryHoB. Cranu.
Krnaccudukanus cranei no Ha3HaYESHHUIO,
KauyecTBY, CTpyKType. MapkupoBka
craneil. Bmusiaue yrieposna u npumeceit
Ha cBoiicTBa crasneil. BiusHue yrnepona.
Bnusnue npumeceit. Haznauenue
JIETUPYIOIUX 3JIEMEHTOB. Pacnipenenenue
JICTHPYIOIIUX 3JIEMEHTOB B CTAJIHL.
YraepoaucTeie cTand 0OBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTPYMEHTaJbHEIE cTanu. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




54 [onsarue o pazax 1 KOMIOHEHTaX. 5 5 NYK-1.1 J1.1 0
Tepabie Ga3sl B OMHOKOMIIOHEHTHBIX U HUYK-1.2 JI1.2
MHOTOKOMIIOHEHTHBIX CUCTEMAX. NVYK-1.3 J.3
Momumopdusm u m3omopdusm. Teepbie NyK-2.1 | JI1.4J1
PacTBOPBI, UX Pa3HOBUIHOCTH. NVyK-2.2 2.1
IIpomexxyTouHbIe (a3bl, KX NYK-2.3 J12.2
knaccuduxaiys. KommoHeHTs! 1 Gassl B NVK-4.1 J12.3
CHCTEME JKEeJIe30-yTIePOo. NyK-4.2
MeracTabunpHasi AUarpaMMa COCTOSIHUS NYK-4.3
JKele30-1eMEeHTUT. CTpYKTypHBbIE NVYK-9.1
COCTABJIAIOIINE B THAarpaMMe JKeJe30- NYK-9.2
LIEMEHTUT, UX XapaKTEePUCTHKH, yCIOBUS NVYK-9.3
obpaszoBanus U cBoiicTBa. CTaOMIbHAs HOIIK-1.1
JyarpaMma eine3o-yriepos. BnusHue NOIIK-1.2
yIaepoJa U IOCTOSHHBIX IPUMECEH Ha HOIIK-1.3
cBoiicTBa cranu. [ledekTsl cTanu. NOIIK-2.1
BnusiHue nerupyronyx 3JeMEeHTOB Ha NOIIK-2.2
noruMopdu3M xernesa. JluarpaMMer NOIIK-2.3
¢azoBoro paBHoBecus. Da3pl, HOIIK-4.1
00paszyeMble JIETUPYIOIUMH HJIEMEHTaMHU NOIIK-4.2
B CIUIaBax xejie3a. BnusHue NOIIK-4.3
JETUPYIOIUX 3JIEMEHTOB HA CBOICTBA HOIIK-5.1
(deppuTta u aycrenuta. CTpyKTypHBIC NOIIK-5.2
KJIACCBI JIETUPOBAHHBIX CTaJel B NOIIK-5.3
yCIIOBHSIX paBHOBecHs. Kimaccnduxarms u HOIIK-6.1
MapkupoBka ctaneil. CBoiicTBa u HOIIK-6.2
Ha3zHaveHue 4yryHoB. Knaccuduxanms NOIIK-6.3
YYyr'yHOB. J[uarpamMMa cOCTOSIHUS JKeJe30— NOIIK-7.1
rpadurt. benblii 1 0TOETCHHBIH YyTyHBL NOIIK-7.2
IIporeccrl rpaduTuzanmu. Biusuue NOIIK-7.3
yriepoa, KpeMHHS U CKOPOCTH
OXJIQKACHHS Ha CTPYKTYPY CEpPOro
yyryHa. CTpoeHue, CBOIHCTBa,

KJIacCU(UKALIS U MAPKAPOBKA UyTYHOB.
Cepplit uyryn. MoauduiiupoBaHHBINH
cepblil uyryH. KoBkuii 4yryH.
BricokonpouHslit yyryH. CrienuanbHble
YyTyHEL BiusHuC Terupyommx
3JIEMEHTOB Ha CBOMCTBa uyryHoB. Cranu.
Krnaccudukanus cranei no Ha3HaYESHHUIO,
KauyecTBY, CTpyKType. MapkupoBka
craneil. Bmusiaue yrieposna u npumeceit
Ha cBoiicTBa crasneil. BiusHue yrnepona.
Bnusnue npumeceit. Haznauenue
JICTHPYIOIINX 3JIeMEeHTOB. Pactipenencane
JICTHPYIOIIUX 3JIEMEHTOB B CTAJIHL.
YraepoaucTeie cTand 0OBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTPYMEHTalbHEIE cTanu. /Cp/
Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Uure | IIpumeuanue
3aHATHSA 3aHsaTHs/ Kvype M aTypa | pcbl | pakT.

Pa3nen 6. Kinaccudurxanus
KOHCTPYKLIMOHHBIX CTaJIeH




6.1

VYrnepoaucteie ctanu. LlemeHTyeMble u
yilyuiiaemble cTaiu. LlemeHTyemble
CTaJIu. YilydllaeMble CTallu.
BricokonpouHsbie, NpyKUHHBIE,
LIAPUKOTIOANIUITHUKOBEIE,
HM3HOCOCTONKHE U aBTOMATHbIE CTAJIH.
Bricokonpounsie cramu. [IpyxuHHbIe

CTau. ]_HapI/IKOHOI[IlII/IHHI/IKOBI)Ie CTallu.

Cranu ans u3aenui, padoTaruux mpu
HU3KHX TemnepaTypax. 3HococTolikue
cranu. ABTroMaTHble ctand. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

6.2

Yraepoauctsle cTanu. LlemeHTyemble U
yilydiiaemsle cTainy. LlemenTyemble
CTaJIM. YIIy4lllaeMble CTaJIH.
BricokonpouHsle, IPY>KUHHBIE,
LIapHUKOIOIIUITHUKOBBIE,
HU3HOCOCTOMKHE U aBTOMATHBIE CTaJIH.
Beicokonpounsle cranu. IIpy>kuHHble

CTaJu. H_[apI/IKOI'IOL[LHI/IHHI/IKOBBIe CTalik.

Cramu [t m31eIiid, paboTaromux mpu
HHU3KHUX TeMneparypax. M3HococToiikue
ctanu. ABToMaTHble ctanu. /IIp/

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
J1.2
J1.3
JI1.4J1
2.1
122
2.3




6.3

Yraeponucteie ctanu. LleMmeHTyemble u
yilyuiiaemble cTaiu. LlemeHTyemble
CTaJM. YIIydIiaeMbie CTalu.
BricokonpouHble, My KUHHBIE,
LIAPUKOTIOANIUITHUKOBEIE,
HM3HOCOCTONKHE U aBTOMATHbIE CTAJIH.
Bricokonpounsie cramu. [IpyxuHHbIe
ctany. [lapuKOnoAIIUITHUKOBBIE CTAJIH.
Cranu ans u3aenui, padoTaruux mpu
HU3KHX TemnepaTypax. 3HococTolikue
ctamu. ABromaTtHble ctamu. /Cp/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1eioB U TeM /BU]
3aHaATHs/

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Pazgen 7. Kinaccuguxanus
HHCTPYMEHTAJbHBIX cTajeil

7.1

Cranu 1i1s pexXyIiero HHCTpyMEeHTa.
YriepoaucTeie HHCTPYMEHTAIbHbIE
crayu. JlerupoBaHHble
HMHCTPYMEHTAJIbHBIE CTANIN.
Brictpopexymue cranu. Cranu s
HN3MEPHUTENEHBIX HHCTPYMEHTOB.
Iramnossle crany. Ctanu Ams ITaMIIOB
X0J0AHOTO AedopmupoBanus. Ctanu asst
LITaMIOB ropsiuero 1eGopMHUpPOBaHHUS.
Teepable craBbl. AlMa3 Kak MaTepuall
JUISL I3TOTOBJICHHSI HHCTPYMEHTOB. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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

J1.1
J1.2
J1.3
JI1.4J1
2.1
2.2
J12.3




7.2

Cranu 1i1s pexXyInero HHCTpyMEHTA.
YriepoaucTsie HHCTPYMEHTAIbHbIE
cranu. JlerupoBaHHble
HHCTPYMEHTAJbHBIE CTANN.
Brictpopexymume cranu. Cranu uis
HU3MEPHUTENBHBIX HHCTPYMEHTOB.
[rammnossie ctanu. Ctany U1 ITaMIOB
XO0JOAHOTO AedopmupoBanus. Ctanu amst
LITaMIIOB TOps4ero AeGopMUpOBaHUsL.
TBepable criaBbl. AlMa3 Kak MaTepuall
JUISL I3TOTOBJICHHUSI HHCTPYMEHTOB. /I1p/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

7.3

Cranu 1i1s pexxyIiero HHCTpyMEHTa.
YrinepoaucTbie HHCTPYMEHTAJIbHbIE
cranu. JlerupoBaHHsle
HHCTPYMEHTAaJbHbIE CTaN.
Beictpopexymue cranu. Cranu uis
HN3MEPHUTENEHBIX HHCTPYMEHTOB.
[Iramnossle ctanu. CTamy s IITaMIIOB
xonozaHoro aedopmuposanus. Cranm s
IITaMITOB TOPSYEro 1ehOopMHUPOBAHUSL.
Teepasle craBbl. AlIMa3 Kak MaTepual
JUIS U3TOTOBJICHUS! HHCTPYMEHTOB. /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
J1.2
J1.3
JI1.4J1
2.1
122
2.3

Kon
3aHATHUS

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

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Pa3nen 8. Ctajim M cIjIaBbI ¢ 0COOLIMH
CBOiCTBAMHU




8.1 Krnaccudukanus Koppo3nHOHHOCTORKUX NYK-1.1 J1.1
CTajiei U CIUIaBOB. XPOMUCTHIC CTAIIH. NYK-1.2 J1.2
KapocToiKoCTh, XKapocTolKue CTalu U NVYK-1.3 JI1.3
cruiaBbl. JKaporpoyHOCTh, )KapOIPOUYHBIE NyK-2.1 | JI1.4J1
cTanu u cruaBel. Kimaccugukarms NUYK-2.2 2.1
JKapOIPOYHBIX CTAJIEH U CILIIABOB. NYK-2.3 J12.2
MarauTHbIe MaTepuaisl. Oomme NVK-4.1 J12.3
CBe/IeHUs 0 (peppoMarHeTHKaX. NyK-4.2
Marautomsrkue MaTepualbl u NYK-4.3
TpeOOBaHU, IPEIBIBIICMBIC K HIM. NVYK-9.1
W3oTponHas u aHU30TpONHAS NVK-9.2
9JIEKTPOTEXHUYECKAsCTANIb U e NVYK-9.3
TepMudeckas oopadotka. [Tepmamion u NOIIK-1.1
anbcugepbl. MarHUTOTBEPIbIC NOIIK-1.2
MaTepHabl ¥ TpeOOBAHUS, HOIIK-1.3
npeabsBisieMbie K HUM. Ctanu Jyist HNOIIK-2.1
TTOCTOSIHHBIX MarHUTOB. JINThIE NOIIK-2.2
MAarHUTOTBEPABIC CILIABBI IS NOIIK-2.3
MIOCTOSIHHBIX MarHUTOB, UX CTPOCHUE, HOIIK-4.1
TepMudeckas 00paboTKa U MAaTHUTHBIE NOIIK-4.2
cBoiicTBa. BiimsiHue MaruuTHOM 1 NOIIK-4.3
KpHCTaIUIOrpadaecKoil TeKCTyphI Ha HOIIK-5.1
MarHUTHBIE CBOCTBAa. AMOp(HBIE NOIIK-5.2
crutaBbl. CIuIaBbl € 3aJJaHHBIM NOIIK-5.3
TEMITepaTypHBIM K03 hUIHeHTOM HOIIK-6.1
nuHelHoro pacmupenus. CriiaBbl ¢ HOIIK-6.2
3aJITaHHBIM KO3(QPHUIIUEHTOM MOTYJIS NOIIK-6.3
ynpyroctu. Crutassl ¢ "3 heKToM naMaTH NOIIK-7.1
¢dopmer”. /Jlex/ NOIIK-7.2

HOIIK-7.3

8.2 Knaccuduxanus Koppo3HOHHOCTOUKHX NYK-1.1 JI.1
CTajiei U CIUIaBOB. XpPOMHUCTBHIE CTAJIH. NYK-1.2 J1.2
KapocTolKOCTh, KapOCTOMKME CTAllU U NVK-1.3 J1.3
cruiaBbl. JKaponpoyHOCTb, XKapOIIPOYHbIE NVyK-2.1 | J1.4]1
cTayy ¥ cruiaBel. Kimaccugukarys NYK-2.2 2.1
JKapONPOYHBIX CTAJICH U CILIIABOB. NVK-2.3 122
Marnutnsie MaTepuaisl. O0mue NYK-4.1 J2.3
CBe/IeHUs 0 peppOMarHeTHKaX. NYK-4.2
MarsHutomsrkue MaTepuaisl 1 NVK-4.3
TpeOOBaHUS, IPEIBIBIIEMBIC K HIM. NVYK-9.1
H3oTpomnHas u aHU30TPOIHAS NVYK-9.2
SJIEKTPOTEXHUYECKASCTAIb U €€ NYK-9.3
TepMudeckas oopadorka. [lepmamron u HOIIK-1.1
anscudepsl. MarHUTOTBEpIbIC NOIIK-1.2
MaTepualbl U TpeOOBAHMUS, NOIIK-1.3
npeabsBisieMble K HUM. CTanu Juist HOIIK-2.1
TTOCTOSIHHBIX MarHUTOB. JINThIE NOIIK-2.2
MarHuTOTBEP/bIE CIIABBI JUIS HNOIIK-2.3
TIOCTOSIHHBIX MAarHUTOB, UX CTPOCHHE, HOIIK-4.1
TepMIYecKas 00paboTKa ¥ MarHUTHEIE NOIIK-4.2
cBoiicTBa. BinsiHue MarHuTHOU U HOIIK-4.3
KpucTauiorpaguyeckoil TEKCTyphl Ha HOIIK-5.1
MarHUTHBIE CBOWCTBA. AMOP(QHEIE NOIIK-5.2
crutaBbl. CIuIaBbl € 3aJJaHHBIM HOIIK-5.3
TeMIepaTypHbIM Ko uiueHTom HOIIK-6.1
nuHeiHoro pacmupenus. CriiaBbsl ¢ NOIIK-6.2
3aJTaHHBIM KO3 QHUIIUEHTOM MOJTYJIS HNOIIK-6.3
ynpyroctu. Crnassl ¢ "3¢h¢deKToM naMsaTH HOIIK-7.1
¢dopmsr". /Tlp/ HOIIK-7.2

NOIIK-7.3




8.3 Knaccudukarus Koppo3HOHHOCTONKIX 5 2 NYK-1.1 J1.1 0
CTajiei U CIUIaBOB. XPOMUCTHIC CTAIIH. NYK-1.2 J1.2
KapocToiKoCTh, XKapocTolKue CTalu U NVYK-1.3 JI1.3
cruiaBbl. JKaporpoyHOCTh, )KapOIPOUYHBIE NyK-2.1 | JI1.4J1
cTanu u cruaBel. Kimaccugukarms NUYK-2.2 2.1
JKapOIPOYHBIX CTAJIEH U CILIIABOB. NYK-2.3 J12.2
MarauTHbIe MaTepuaisl. Oomme NVK-4.1 J12.3
CBe/IeHUs 0 (peppoMarHeTHKaX. NyK-4.2
Marautomsrkue MaTepualbl u NYK-4.3
TpeOOBaHU, IPEIBIBIICMBIC K HIM. NVYK-9.1
W3oTponHas u aHU30TpONHAS NVK-9.2
9JIEKTPOTEXHUYECKAsCTANIb U e NVYK-9.3
TepMudeckas oopadotka. [Tepmamion u NOIIK-1.1
anbcugepbl. MarHUTOTBEPIbIC NOIIK-1.2
MaTepHabl ¥ TpeOOBAHUS, HOIIK-1.3
npeabsBisieMbie K HUM. Ctanu Jyist HNOIIK-2.1
TTOCTOSIHHBIX MarHUTOB. JINThIE NOIIK-2.2
MAarHUTOTBEPABIC CILIABBI IS NOIIK-2.3
MIOCTOSIHHBIX MarHUTOB, UX CTPOCHUE, HOIIK-4.1
TepMudeckas 00paboTKa U MAaTHUTHBIE NOIIK-4.2
cBoiicTBa. BiimsiHue MaruuTHOM 1 NOIIK-4.3
KpHCTaIUIOrpadaecKoil TeKCTyphI Ha HOIIK-5.1
MarHUTHBIE CBOCTBAa. AMOp(HBIE NOIIK-5.2
crutaBbl. CIuIaBbl € 3aJJaHHBIM NOIIK-5.3
TEMITepaTypHBIM K03 hUIHeHTOM HOIIK-6.1
nuHelHoro pacmupenus. CriiaBbl ¢ HOIIK-6.2
3aJITaHHBIM KO3(QPHUIIUEHTOM MOTYJIS NOIIK-6.3
ynpyroctu. Crutassl ¢ "3 heKToM naMaTH NOIIK-7.1
¢dopmsr". /Cp/ NOIIK-7.2

HOIIK-7.3
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ipumeuanue
3aHATUSA 3aHATHA/ Kypc 197078 arypa | pChl | paKT.
Pasznen 9. MarepuajioBenenue
HBETHBIX CIJIABOB

9.1 O011ast XapaKTepUCTHKA LIBETHBIX 5 2 NYK-1.1 JI1.1 0
CIUIABOB U MX POJIb B COBPEMEHHOM NYK-1.2 J1.2
TexHUuKe. Menp u ee casbl. CTpoeHUe U NVYK-1.3 JI1.3
cBoiicTBa Menu. Biusnue npumeceit. NyK-2.1 | J1.4]1
Jlarynu, OpOH3bI, METHOHUKENEBbIE HUYK-2.2 2.1
CIUIaBBl, UX CBOICTBA U IPUMEHEHHUE. NVyK-2.3 2.2
AJIOMUHUH U CTIJIaBBI HA €70 OCHOBE. NYK-4.1 J12.3
JIutsle 1 1eOpMHUpYyEMbIE CIIABEI NYK-4.2
ATFOMUHMS. TepMUYECKH YIIPOYHsSIEMbIe NYK-4.3
cruiaBel. dazoBble peBpallleHNs] B TUTAHE NVYK-9.1
U ero CIUIaBax. NYK-9.2
CriaBel Ha OCHOBE THTaHa, UX HNYK-9.3
00paboTKa, CBOMCTBA ¥ IPHMEHECHHE. HOIIK-1.1
Tyromnnaskue METaUIbl U UX NOIIK-1.2
cruiaBsl. /JIex/ HOIIK-1.3

NOIIK-2.1
HOIIK-2.2
HOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
HOIIK-6.3
NOIIK-7.1
NOIIK-7.2

HOIIK-7.3




9.2 OOmas xapaKTepUCTHKA IIBETHBIX NYK-1.1 J1.1
CIUIABOB U MX POJIb B COBPEMEHHOM NYK-1.2 J1.2
TexHuKe. Menp u ee ciiasbl. CTpoeHue U NVYK-1.3 JI1.3
cBoiicTBa Menu. Biusnue npumeceit. NyK-2.1 | JI1.4J1
Jlarynu, OpOH3bI, METHOHUKEIEBbIE NVyK-2.2 2.1
CIUIaBbl, KX CBOMCTBA U IPUMEHEHHUE. NYK-2.3 J12.2
AJIOMUHUH U CIIJIaBBI HA €70 OCHOBE. NYK-4.1 2.3
JIutsle 1 1eOpMHUpYyEMbIE CILIABEI NYK-4.2
aTFOMUHMS. TepMUYECKH YIIPOYHSIEMbIE NYK-4.3
cruiaBbl. PazoBble peBpalLeHNs] B TUTaHE NVYK-9.1
U €T0 CIUIaBaxX. NVK-9.2

CriaBel Ha OCHOBE THTaHa, UX NYK-9.3
00paboTKa, CBOMCTBA U MPUMEHEHHE. HOIIK-1.1
TyromnmaBkue MeTayuTBI M UX CIIIaBBL. /I1p/ NOIIK-1.2

HOIIK-1.3
NOIIK-2.1
HOIIK-2.2
NOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

9.3 OO11ast XapaKTepUCTHKA IBETHBIX NYK-1.1 JI.1
CIUIABOB U MX POJIb B COBPEMEHHOM NYK-1.2 JI1.2
TexHHKe. Menb 1 ee ciaBel. CTpoeHHe U NVK-1.3 J1.3
CBOiicTBa MeJH. BiusiHue nmpumecei. NyK-2.1 JI1.4J1
JlatyHu, OpOH3bI, METHOHUKEIICBbIC NYK-2.2 2.1
CIUIaBBI, UX CBOICTBA U NIPUMEHEHHUE. NVK-2.3 122
AJIOMUHUH U CTIJIaBbl HA €T0 OCHOBE. NvyK-4.1 J12.3
Jluteie u nehopMHUpyEMbIE CIIJIABBI NYK-4.2
anoMuHMs. TepMU4ecku yrnpodHseMble NVK-4.3
cruiaBel. DazoBble IpeBpallleHNs] B TUTAHE NVYK-9.1
U €ro CIUIaBax. NVYK-9.2
CriaBel Ha OCHOBE THTaHA, UX NYK-9.3
00paboTKa, CBOMCTBA M IPIMEHEHHE. HOIIK-1.1
TyromnaBkue METaUIbl U UX NOIIK-1.2
cruaBel. /J1a6/ HOIIK-1.3

HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
NOIIK-4.1
NOIIK-4.2
HOIIK-4.3
NOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2

NOIIK-7.3




9.4

OOmas xapaKTepUCTHKA IIBETHBIX
CIUIABOB U HX POJIb B COBPEMCHHOM
TexHuke. Menp ¥ ee ciuiaBbl. CTpoeHHE U
cBoiicTBa Menu. Biusnue npumeceit.
Jlatynu, OpOH3bI, METHOHHUKEJICBbIC
CIIaBBI, X CBOWCTBA U IIPUMCHCHHE.
AJIOMMHUH U CIUIaBbl HA €I0 OCHOBE.
Jlutble u reopMupyemMble CILUIABbI
amomMuHus. TepMUYECKU YIPOYHSICMEIC
criaBbl. Da30Bble NPEBPAILICHHUS B THTAHE
U €ro CIIJIaBax.

CruiaBbl Ha OCHOBE THTaHA, UX
00paboTKa, CBOMCTBA U MPUMEHEHHE.
TyromnmaBkue MeTayuTbl ¥ UX cIuiaBel. /Cp/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1eioB U TeM /BU]
3aHaATHs/

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Paznen 10. IlopomkoBbie U
KOMIO3HIIMOHHbIE MATePUAJIBI

10.1

[opoukoBble (MeTaIOKEpaMUYECKHE)
MaTepuansl. TeXHOIOTHs OTyYeHus,
BU/IBI IOPOIIIKOBBIX MaTepHalIOB, HX
cBolicTBa. KoMno3unoHHbIe MaTepUabl.
OO61mas XxapakTepuUCTHKa U
knaccudukarys. [IprHIHIIE BEIOOpa
MaTepHAJIOB MATPHITHI M HATTOTHUTEIIS.
Bonoknuctsle 1 1ucnepcHo-
YNPOYHEHHBIE KOMITO3UTHI UX
npuMeHeHwe. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NYyK-2.1
NYK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
NOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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

J1.1
J1.2
J1.3
JI1.4J1
2.1
2.2
J12.3




10.2

IMopomkoBsle (METaIIOKEPaMHUIECKHE)
MarepHanbl. TeXHOIOTUs MOTyYeHH s,
BUJIBI IOPOIIIKOBBIX MaTePHalIOB, HX

cBolicTBa. KoMno3unoHHble MaTepUabl.

OO01w1ast XapaKTepUCTHKA U
knaccudukanys. [IpuHIMIBL BEIOOpa
MaTepHAIOB MAaTPHITH M HATTOTHUTEIIS.
BonokHuctsle 1 1ucnepcHo-
YIPOYHEHHBIE KOMIIO3UTHI HX
npumenenue. /I1p/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

10.3

[MoporkoBbie (METaNIOKEPaMHYCCKHUE)
MaTeprabl. TeXHOJIOTHS OTYYCHUS,
BHUJIbI IOPOIIKOBBIX MATEPUAIIOB, UX

cBoiicTBa. KoMIIo3uIimoHHbIE MaTepUaJIbI.

OO01as XapakTepHCTHKA U
knaccuduxarys. [IprHImIEr BEIOOpa
MaTepHatoB MaTPHILbI X HATIOIHUTEIS.
BosokHHCTEIE M TcTIEpCHO-
YIIPOYHEHHBIE KOMITO3UTHI X
npumenenue. /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
J1.2
J1.3
JI1.4J1
2.1
122
2.3

Kon
3aHATHUS
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aTypa

Pecy
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Hnre
PAaKT.

IIpumeuyanue

Pa3nen 11. O6mmue cBeaeHus o
HeMeTAJIMYeCKHX MaTepuajiax




OCHOBHBIE TPYTITHl HEMETAITHIECKUX
MaTepuanoB. Buasl XuMuueckoi cBsA3u B
HEMETAJUTMIECKIX MaTepHaax.
Ocobennoctu cBoicTB. ObmacTn
MIPUMEHEHUS HEMETAIINIeCKUX
MaTepHaNioB B TEXHUKE B KAUECTBE
KOHCTPYKIIMOHHBIX, (PPUKINOHHBIX,
aHTU(PUKITHOHHBIX, TEIUIO3AINUTHBIX,
TEMI03ByKOU30IAHOHHBIX,
AIIEKTPOTEXHIMYECKUX MaTEPHAJIOB H T.JI.
ITonmumepHble MaTepUabI.
Knaccudukarius nonumMepHbIX
MaTepHaioB MO UX CTPOCHHIO.
TepMonTacCTHYHBIE TTOJIMEPHI, HX
(u3MIecKoe COCTOSTHUE B 3aBUCHMOCTH OT
TemmnepaTypbl. O6Ias XxapakTepUCTUKa,
HX BHJBI, CBOHCTBA M 00JIaCTH
IIpUMEHEHHs. TepMopeakTHBHBIC
MOJTUMEPHI, UX XapaKTEePUCTUKH.
IInacTMaccsl, X COCTaBbl, CBOWCTBA.
Hamomaurenu, HTHTHOUTOPHI,
aKTHBU3aTOPHI B ITacTMaccax. Mx
BJIMSHHE Ha CBOMCTBA IL1acTMAaccC.
[TmacT™Macchl ¢ TOPOUTKOBBIMH,
BOJIOKHHCTBIMH U JIICTOBBIMHU
HanonHuTensMu. [lopomnacTel u
neHonnacTel. Pesuna. Buasl pe3snHOBBIX
MatepranoB. [Iporieccs! By IKaHH3aINH
PEe3MHOBEIX MaTepuanos. CTapeHue
pe3unsl. CTpoeHue, cBoiicTBa U 061acTH
npuMeHeHus. Ctekna. Heoprannueckue
CTEKJIa, X BUABI U 00TACTH MPUMEHCHNS.
OpraHuyeckre CTeKIIa, UX IpeuMyIlecTBa
n HepocTaTki. O0NacTH UCIOAb30BAHUS.
Curamnsl. [ToaynpoBoJHHKOBEIE
Matepuansl. O01IHe CBEACHUS O
nonynpoBogHukax. CoOCTBeHHAs U
IIpUMeCHast IPOBOIUMOCTE
MTOTYIIPOBOJHHUKOB. JJOHOPEI 1
akuentopbl. OCHOBHBIE
NMEKTPOPU3NIECKUE XapaKTEPHUCTHKA
MTOTYIPOBOJHUKOBEIX MAaTEPHAIIOB.
DOTONPOBOUMOCTH MTOTYIPOBOJHUKOB.
OneMeHTapHbIE NOTYTIPOBOIHUKY U
MTOTYIIPOBOJHUKOBEIE XUMHIECKHUE
coequHeHus. ['epManuil U KpeMHUl, ux
CBOlicTBa U puMeHenue. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




11.2

OCHOBHBIE TPYTITHl HEMETAITHIECKUX
MaTepuanoB. Buasl XuMuueckoi cBsA3u B
HEMETAJUTMIECKIX MaTepHaax.
Ocobennoctu cBoicTB. ObmacTn
MIPUMEHEHUS HEMETAIINIeCKUX
MaTepHaNioB B TEXHUKE B KAUECTBE
KOHCTPYKIIMOHHBIX, (PPUKINOHHBIX,
aHTU(PUKITHOHHBIX, TEIUIO3AINUTHBIX,
TEMI03ByKOU30IAHOHHBIX,
AIIEKTPOTEXHIMYECKUX MaTEPHAJIOB H T.JI.
ITonmumepHble MaTepUabI.
Knaccudukarius nonumMepHbIX
MaTepHaioB MO UX CTPOCHHIO.
TepMonTacCTHYHBIE TTOJIMEPHI, HX
(u3MIecKoe COCTOSTHUE B 3aBUCHMOCTH OT
TemmnepaTypbl. O6Ias XxapakTepUCTUKa,
HX BHJBI, CBOHCTBA M 00JIaCTH
IIpUMEHEHHs. TepMopeakTHBHBIC
MOJTUMEPHI, UX XapaKTEePUCTUKH.
IInacTMaccsl, X COCTaBbl, CBOWCTBA.
Hamomaurenu, HTHTHOUTOPHI,
aKTHBU3aTOPHI B ITacTMaccax. Mx
BJIMSHHE Ha CBOMCTBA IL1acTMAaccC.
[TmacT™Macchl ¢ TOPOUTKOBBIMH,
BOJIOKHHCTBIMH U JIICTOBBIMHU
HanonHuTensMu. [lopomnacTel u
neHonnacTel. Pesuna. Buasl pe3snHOBBIX
MatepranoB. [Iporieccs! By IKaHH3aINH
PEe3MHOBEIX MaTepuanos. CTapeHue
pe3unsl. CTpoeHue, cBoiicTBa U 061acTH
npuMeHeHus. Ctekna. Heoprannueckue
CTEKJIa, X BUABI U 00TACTH MPUMEHCHNS.
OpraHuyeckre CTeKIIa, UX IpeuMyIlecTBa
n HepocTaTki. O0NacTH UCIOAb30BAHUS.
Curamnsl. [ToaynpoBoJHHKOBEIE
Matepuansl. O01IHe CBEACHUS O
nonynpoBogHukax. CoOCTBeHHAs U
IIpUMeCHast IPOBOIUMOCTE
MTOTYIIPOBOJHHUKOB. JJOHOPEI 1
akuentopbl. OCHOBHBIE
NMEKTPOPU3NIECKUE XapaKTEPHUCTHKA
MTOTYIPOBOJHUKOBEIX MAaTEPHAIIOB.
DOTONPOBOUMOCTH MTOTYIPOBOJHUKOB.
OneMeHTapHbIE NOTYTIPOBOIHUKY U
MTOTYIIPOBOJHUKOBEIE XUMHIECKHUE
coequHeHus. ['epManuil U KpeMHUl, ux
cBoiicTBa u mpumeHenue. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




11.3

OCHOBHBIE TPYTITHl HEMETAITHIECKUX
MaTepuanoB. Buasl XuMuueckoi cBsA3u B
HEMETAJUTMIECKIX MaTepHaax.
Ocobennoctu cBoicTB. ObmacTn
MIPUMEHEHUS HEMETAIINIeCKUX
MaTepHaNioB B TEXHUKE B KAUECTBE
KOHCTPYKIIMOHHBIX, (PPUKINOHHBIX,
aHTU(PUKITHOHHBIX, TEIUIO3AINUTHBIX,
TEMI03ByKOU30IAHOHHBIX,
AIIEKTPOTEXHIMYECKUX MaTEPHAJIOB H T.JI.
ITonmumepHble MaTepUabI.
Knaccudukarius nonumMepHbIX
MaTepHaioB MO UX CTPOCHHIO.
TepMonTacCTHYHBIE TTOJIMEPHI, HX
(u3MIecKoe COCTOSTHUE B 3aBUCHMOCTH OT
TemmnepaTypbl. O6Ias XxapakTepUCTUKa,
HX BHJBI, CBOHCTBA M 00JIaCTH
IIpUMEHEHHs. TepMopeakTHBHBIC
MOJTUMEPHI, UX XapaKTEePUCTUKH.
IInacTMaccsl, X COCTaBbl, CBOWCTBA.
Hamomaurenu, HTHTHOUTOPHI,
aKTHBU3aTOPHI B ITacTMaccax. Mx
BJIMSHHE Ha CBOMCTBA IL1acTMAaccC.
[TmacT™Macchl ¢ TOPOUTKOBBIMH,
BOJIOKHHCTBIMH U JIICTOBBIMHU
HanonHuTensMu. [lopomnacTel u
neHonnacTel. Pesuna. Buasl pe3snHOBBIX
MatepranoB. [Iporieccs! By IKaHH3aINH
PEe3MHOBEIX MaTepuanos. CTapeHue
pe3unsl. CTpoeHue, cBoiicTBa U 061acTH
npuMeHeHus. Ctekna. Heoprannueckue
CTEKJIa, X BUABI U 00TACTH MPUMEHCHNS.
OpraHuyeckre CTeKIIa, UX IpeuMyIlecTBa
n HepocTaTki. O0NacTH UCIOAb30BAHUS.
Curamnsl. [ToaynpoBoJHHKOBEIE
Matepuansl. O01IHe CBEACHUS O
nonynpoBogHukax. CoOCTBeHHAs U
IIpUMeCHast IPOBOIUMOCTE
MTOTYIIPOBOJHHUKOB. JJOHOPEI 1
akuentopbl. OCHOBHBIE
NMEKTPOPU3NIECKUE XapaKTEPHUCTHKA
MTOTYIPOBOJHUKOBEIX MAaTEPHAIIOB.
DOTONPOBOUMOCTH MTOTYIPOBOJHUKOB.
OneMeHTapHbIE NOTYTIPOBOIHUKY U
MTOTYIIPOBOJHUKOBEIE XUMHIECKHUE
coequHeHus. ['epManuil U KpeMHUl, ux
cBoiicTBa 1 mpuMeHeHue. /Cp/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

4.1 Odpa3oBaTe/ibHbIEe TeXHOJOTUH

5. KOMIIJIEKT OIEHOYHbBIX CPEACTB

5.1. KoMnjieKT O1lleHOYHBIX CPEACTB

Kommrekr OIICHOYHBIX CPEACTB 110 JUCHUITIUHE, COCTOSIIUHN U3 MaTCpUuaIOB IJIA TCKYIIETO KOHTPOJIA U IPOBCACHUA
HpOMe)I(yTOHHOﬁ arreCTaluu O6y‘IaIOHII/IXC$[, BKJIIOYas MOPAAOK IIPOBCACHU A HpOMe)KyTO‘-IHOﬁ aTrTeCTaluu, CUCTCMY OLICHUBAHUA
PE3yIbTaTOB HpOMe)KyTO‘IHOfI aTTeCTAllUU U KPUTEPUU BBICTABJICHUS OLICHOK IIPEACTABIICH B KOC JUCIHUIIIINHBI.

6. YHAEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHWE JUCIUITIJIMHBI (MOY JIS)

6.1. PexoMeHayemas 1uTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue W3naTenncTBO, TON On.aapec
JI1.1 |Pxesckas C. B. MarepuanoBeicHue: YIeOHHK IS BY30B: Mocksa: Jloroc, 2006 | https://biblioclub.ru/in
y4eOHUK dex.php?

page=book&id=89943



https://biblioclub.ru/index.php?page=book&id=89943

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI1.2 |Tapudpymmmn @. A., MarepuanoBeeHue U TEXHOIOTHS Kazanb: Kazanckuit https://biblioclub.ru/in
Atormos P. 111, KOHCTPYKIHMOHHBIX MaTE€PUANOB: yueOHO- Hay4YHO- dex.php?
Kusixos B. B. METOIUYECKOE Toco0He HCCIIeI0BaTEIbCKHUI page=book&id=25863
TEXHOJIOTHYECKHUHN 9
YHUBEPCHUTET
(KHUTY), 2013
JI1.3 | dapbep B. M., KoHcTpykimoHHbie U QyHKIIHOHATBHBIE ExartepunOypr: https://biblioclub.ru/in
Jlexxnun H. B., MaTepralisl Ha MeTaJUINIecKol OCHOBe: ydeOHoe | M3marenbeTBO dex.php?
XotuHoB B. A., nocobue Ypanbckoro page=book&id=27573
Cenusanosa O. B., yHuBepcurera, 2014 8
Jlo6anoB M. JI.

JI1.4 | Tymma JI. A. MarepuanoBeieHUE: TPAKTUKYM Kpacnosipck: https://biblioclub.ru/in
Cubupcknit dex.php?
rocy1apCTBEHHbII page=book&id=42889
TEXHOJIOTHICCKHUH 1
YHHUBEPCUTET
(CubI'TY), 2014

6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTABUTEIH 3arnaBue W3paTenscTBO, TOJ Dn.agpec
JI2.1 |3emckos IO. I1., MarepuanoBeaenue: yueOHoe mocodue Boponex: https://biblioclub.ru/in
Txauenko 1O. C., Boponexckuii dex.php?
Jluxauena JI. b., roCyIapCTBEHHBII page=book&id=14197
Ksamnun b. M. YHUBEPCHUTET 7
HMHKCHEPHBIX
TexHonorui, 2013
JI2.2 |burees B. A., BnoBuH | OCHOBBI METAJUTyprHYECKOTO TIPOU3BOICTBA Canxkr-IlerepOypr: https://e.lanbook.com/
K. H., KonokosblieB Jlans, 2017 book/90165
B. M., Canranuk B.
M.
JI2.3 | boroayxos C., MarepuasoBeaeHue: yaeOHoe mocoone OpeHnoOypr: https://biblioclub.ru/in
Ipockypun A., [llenn OpeHOyprexuii dex.php?
E., ITpuiimak E. roCy1apCTBEHHBII page=book&id=25915
yHuBepcurer, 2013 4
6.3.1 IlepevyeHnb 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 TlepeyeHb NHGOPMAINOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | KoncynpTant-1mitoc
6.3.2.2 | ErnHOE OKHO moCTymna K HHPOPMANMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)
Ayn. Ne Hasuauenne OcHalleHue
Yuebuas ayJUTOpHUs TUTS
[IPOBEJICHUS 3aHATUI
HCKIMOHHOFO U CeMHHAPCKOTO VY4eOHble MecTa (CTONBI M CTYINbsI). Paboduee MecTo mpemogaBaTelisi B COCTaBe
THITA, KYPCOBOTO MPOSKTHDOBAHMS CTOJ, CTYI, T):M6&. KommproTep mpemnogaBatens ¢ ZIOCTYTIOM B MHTEPHET,
225 HWHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JTOCKOM.

(BBITIOJTHEHUSI

ITPYNIOBBIX W WHAWBHIYaJIbHBIX
KOHCYJIbTallui,
KOHTPOJISI U IPOMEXKYTOYHOM

KypCOBBIX  paboT),

TEKYIIETO

MoTOpH30BaHHEIA SKpaH C MOTOJOYHBIM IpoekTopoM. IloTonouHas kamepa.
HokymenT-kamepa. HacTompHbIH MUKPOGOH. 3ByKOBast CHCTEMA.

8. METOAUYECKHUE YKA3ZAHUSA /11 OBYYAIOIIUXCA IO OCBOEHUIO JUCIHTUIIJIMHBI (MOAY JISA)

Meroaudeckne yka3aHUs Il 00yJaronIUXCs 10 OCBOCHUIO THCIIUTIIHHBI

1. 3yuenne pabodeli mporpaMMel JUCIUTIIHHEL.

2. [Tocemienue U KOHCTIEKTUPOBAHUE JICKIHH.

3. Obs3aTenpHas MOATOTOBKA K MPAKTHYECKUM 3aHATHSM.

4. V3ydeHne OCHOBHOH U JAOIOJHUTEIILHON JINTEPATYPbl, UHTEPHET-UCTOYHUKOB.
5. BeInosHEeHHE BceX BUIOB CAMOCTOSITENILHON paOoTHI.



https://biblioclub.ru/index.php?page=book&id=258639
https://biblioclub.ru/index.php?page=book&id=275738
https://biblioclub.ru/index.php?page=book&id=428891
https://biblioclub.ru/index.php?page=book&id=141977
https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=259154

D¢ dexTrBHOE 0CBOCHUE AUCIUILUINHEI IIPEATIONaraeT peryIspHoe HOCEIIeHUE BCEX BUA0OB ayAUTOPHBIX 3aHATHH, BBIIOTHCHNE
IUIaHa CaMOCTOSTEILHONW pabOThI B MOJHOM 00bEME U MIPOXOXKACHNUE ATTECTAUK B COOTBETCTBUH C KAJICHIAPHBIM Y4eOHBIM
rpapuKoOM.

CTyaeHTy peKOMEeHIyeTcs 03HAKOMHUTHCS CO CIUCKOM OCHOBHOM M IONIOIHUTENBHON MuTepaTypsl. JlocTyn K HHGOPMAIIMOHHBIM
pecypcaM OHOIHOTEKH 1 HHYOPMAMOHHO-CIIPABOYHBIM cUCTeMaM ceTu "HTepHeT" OpraHu30BaH B YUTAIBHOM 3alle ONOINOTEeKN
co crarmoHapHbIX [I19BM, 6o ¢ muaroro II9BM (HOyTOYyKa, IIAHIIETHOTO KOMITBIOTEPA FIIH HHOTO MOOMIIEHOTO YCTPOiicTBa)
MOCPEACTBOM OECIIPOBOAHOTO JOCTYMA MPU aKTUBALMH NHAUBUAYAIbHON YIETHOH 3aluCH.

3amaHus U METOIUYCCKUE YKa3aHUs K BBIMOJIHEHHIO JJa00OpaTOPHBIX pab0T COCTABICHBI B COOTBETCTBHUH € paboyeil mporpaMmMoin
JMCUUILUIMHBI MaTepHaJIOBEICHNE U npecTaBieHbl B Y MK aucuurinHs.

JlaGopaTOpHBIi MPaKTUKYM HAIIPABJICH Ha YIIyOJICHHOE N3yYCHUE TEOPETHYECKOTO MaTeprala U Ha IpHOOpETCHUE YMEHHS,
HABBIKOB U OIIBITa MPOBEJICHUS IKCIIEPHUMEHTA, aHaIN3a U 00pa0OTKH €To Pe3yJIbTaToB.

C 1eTbI0 OLICHKH YPOBHS OCBOCHHS MaTepHaja 0 KaxIo1 JabopaTopHO#l paboTe COCTAaBISIETCS OTYET, HA OCHOBAaHHU KOTOPOTO
MPOBOJUTCS 3aIUTa TabOpPaTOPHOH PabOTEHI.

3agaHust U METOANYECKUE YKa3aHHA K BBIMOTHEHUIO IPAKTHUECKUX 3aHATUI COCTaBICHBI B COOTBETCTBUU ¢ paboueill mporpaMMoit
JUCLUUIIMHBI MaTepHaIoBeIeHUE U npecTasiensl B YMK qucuuninHs.

IIpakTHyeckue 3aHATHS BKIIOYAIOT B ce0sl OCBOCHHUE IEHCTBUH, 00CYKICHUE MPOOIIEM 10 OCHOBHBIM pa3ziesiaM Kypca 1
HampaBlieHbl Ha yIiIyOJeHne H3y4eHHOTO TEOPETUUECKOT0 MaTepralla i Ha IPHOOpeTeHne YMEHUN 1 HaBBIKOB.

IIpu noAroTOBKE K MPaKTUUECKUM 3aHATUSAM UCIIOIb3YHOTCSI METOAUYECKUE YKa3aHUs, B KOTOPBIX ONKUCAHbI COACP>KaHUE U METObI
UX TPOBEJICHHUS, YCIOBHS BBIIONHEHNUS, C(OPMYIHPOBAHbI BOIPOCH! K pe3yIbTaTaM BBITOTHEHUS 3aJaHHIH.

Metoandeckrne peKOMEHIAINN K OPTaHU3aluU U BBITOJTHEHUIO CAaMOCTOSATEIILHONW pabOThI COCTABICHBI B COOTBETCTBHH C paboueit
MIPOrpaMMOil TUCHIUIUIMHBI MaTepUalIOBeIeHHE U npecTaBiieHbl B Y MK aucuuninHsl.

CamocTosTelIbHas pa60Ta CTYACHTOB BKJIIOYAa€T OCBOCHUEC TCOPETUICCKOIo MaTcpruaia, OAroTOBKY K BBIITOJIHCHUIO BallaHI/Iﬁ
TMPAKTUICCKUX BaHHTHﬁ, 1 IOATOTOBKY K 3a4€TYy.

Mertoandeckue PEKOMCHOAIUH 10 OpraHru3anun 06pa30BaT€J'IBHOFO mpouecca it OGy‘ICHI/IH HWHBAJIMAOB U JIUIL] C OTPAaHNYCHHBIMHA
BO3MOXHOCTAMM 310POBbA

[Tpu Heo6X0AMMOCTH MPOrpaMMa IUCIHUIUIMHBI MOXKET OBITh aJJaTHPOBAHA ISl HHKIIO3UBHOTO 00YYEHHsI HHBAJIUJIOB U JIUIL C
OTpaHWYCHHBIMH BO3MOYKHOCTSIMH 370POBBS C YIETOM OCOOCHHOCTEH MX MCHUXO(MH3UISCKOTO PA3BUTHS, HHIUBHIYATBHBIX
BO3MOKHOCTEH M HEOOXOMMBIX CHEIHATIBHBIX YCIOBUH MX 00ydeHNS.

HpI/I HaJIMYKU B I'pyNne CTYACHTOB C OrpaHUYC€HHBIMH BO3MOXXHOCTAMU 3J0POBbs BO3MOKHO UCIIOJIB30BATh aJallTUBHBIC
TCXHOJIOTHH.

1 CTYZIEHTOB € OIrpaHUUYEHHBIM CIYXOM:

- HCTIOJTb30BaHUE Pa3HOOOPA3HBIX TUAAKTHYCCKIX MAaTEPHUATOB (KapTOYKH, PUCYHKH, TUCbMEHHOE OMTMCAaHUE, CXEMBI U T.I1.) KaK
MTOMOMIb JIJIs1 TOHUMAaHUS U PEIICHUS IOCTABICHHON 3a/1auH;

- HCTIOJIb30BaHUE BUICOMATEPHAJTIOB, KOTOPBIE IAIOT BOZMOXKHOCTh MOHATH TEMY 3aHATHS U OCYLIECTBUTH KOMMYHHUKAaTUBHBIE
JICHCTBUS,

- BBITIOJIHEHUE MPOEKTHBIX 33JaHUN IO U3y4aeMbIM TEMaM.

JI7st CTYICHTOB C OTPAaHUYEHHBIM 3PEHHUEM:

- UCIIOJIB30BaHUEC (1)I/IJ'IBMOB C BOBMOXHOCTBIO BOCITPUATHUA HA CIIYX ﬂaBaCMOﬁ B HUX HH(I)OpMaHI/H/I I TOCJICAYIOLICTO €€
o0CyKIeHus;

- HCTIOJIb30BaHUE ayTMOMATEPUAIIOB M0 N3yYaeMbIM TeMaM, UMEIOIUM S Ha Kadeape;

- HHJMBHyalbHOE OOIIEHHUE C PENoAaBaTelieM 1Mo H3y4aeMOMy MaTepHaiy;

- TBOPYCCKHUEC 3alaHHs 11O U3YYAaCMbIM TCMaM WJIH 110 JIMYHOMY KCJIAHUIO C YUCTOM MHTCPCCOB O6y‘IaCMOT0.
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