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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

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)

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 | Temno¢puznka

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 | TeopeTHueckre OCHOBBI HOBBIX TUPOMETAILTYPIHYSCKUX TPOIECCOB

2.2.7 | Teopusi THAPOMETAILTYPTUIECKUX MPOIIECCOB

2.2.8 | Teopust METAIUTYprHYECKUX POLIECCOB

2.2.9 | Teopus sxciepuMeHTa

2.2.10 | Teopus 31€KTPOXUMHUYECKUX IIPOLIECCOB




2.2.11 | ABroMaTu3anys METAJULyprudeCcKUX IPOLECCOB

2.2.12 | UndopMamoHHBIE TEXHOJOTHH B METAJUTY PTHH

2.2.13 | JIuteliHoe MPOU3BOJCTBO

2.2.14 | Mertannyprus 30J0Ta 1 cepedpa

2.2.15 | Meramnyprus J1erkux ¥ TyTrOIJIaBKHUX METalJIOB

2.2.16 | Metamtyprus Meid M COMyTCTBYIOIINX DJIEMEHTOB

2.2.17 | MeTtatyprus 4epHbIX METaJLIOB

2.2.18 | MonenupoBaHHE MPOLECCOB U 0OBEKTOB B METAJUTY PTHH

2.2.19 | O6paboTKa METaJIOB JaBJICHAEM

2.2.20 COBpeMeHHLIe TEXHOJIOTHUH MOJTYUYCHHA OHBCTHBIX METAJIJIOB U COITYTCTBYIOIINX 3JICMCHTOB

2.2.21 | TepmoobpaboTka

2.2.22 | TocynapcTBeHHasi HTOTOBas aTTECTALH

2.2.23 | 3aumra BBITyCKHON KBaTH()UKAIIMOHHON paboTHI

2.2.24 | Metamtyprus CBUHILIA ¥ COILYyTCTBYIOIIUX 3JIEMEHTOB

2.2.25 | Meramtyprus HUHKa U COIYTCTBYIOLIUX 3JIEMEHTOB

2.2.26 | OCHOBBI IPOEKTUPOBAHUS 1 CTPOUTEIHLHOE JIEJI0

2.2.27 | TloaroroBka K MpoIeaype 3alIuThl BRITYCKHOH KBATU(QHKAIIHOHHON pabOTHI

2.2.28 | [IpenauruioMHas npakTUkKa

2.2.29 | OKOHOMHKA U yTIpaBIeHHE HA PEAIPHATHH

3. KOMIIETEHIIMU OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIbTATE OCBOEHHUS AUCLIATLIAHBI
(MOJYJIS)

OlMK-1: CnocobeH pewaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MOAeNMpPoBaHuUA,
MaTemMaTM4eCKOro aHanu3a, eCTeCTBeHHOHay4Hble U 06LIeNHKXeHepPHbIe 3HaHUs

NOIK-1.1: 3HaeT: pM3nKO-XUMUYECKUE OCHOBbI 1 METOABI MaTeMaTU4EeCKOro MoaenmpoBaHUsa MeTannypruyecknx
MPOLECCOB MOSyYeHMs LIBETHbIX METANOB

NOTK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBMSA MapamMeTpoB TEXHONOMMYECKOro npolecca, NporHo3npoBaTh
noBeAeHue rnpoLiecca Ha OCHOBE MaTemMaTU4ecKknx Mogenen

MOIK-1.3: BnageeT: HaBblkaMy1 MaTeMaTU4EeCKOro aHanmsa u MoaenvMpoBaHust

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAHUM TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOTMYECKUX U COLMarnbHbIX OrpaHu4YeHumn

MOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOM TEXHOMOMMU, OObEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI MPOEKTUPOBAHNSA TEXHUYECKMX OOBEKTOB, CUCTEM U TEXHOSNOMMYECKUX NPOLLECCOB;
OCHOBbI 3KOHOMMUYECKUX, IKOMNOMMYECKNX U CoLManbHbIX OCOBEHHOCTEN METanyprmiyeckoro Nnpon3BoacTea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OeATENbHOCTU

ONK-4: Cnoco6eH NnpoBoAUTL U3MepeHUs U HabniogeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
o6GpabaTbiBaTb U NpeAcTaBNATbL IKCNepUMeHTalNbHble AaHHble

NOTMK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHLIE CPeACTBA U3MEPEHMS, MaTeEMaTUYECKUA annapaT ans 06paboTku u
aHanm3a aKCcnepuMeHTanbHbIX AaHHbIX

NOTK-4.3: Bnageet: HaBblkaMy NPOBEAEHNS N3MEPEHU 1 X 06paboTku

NOTK-4.1: 3HaeT: 0OCHOBbI METPOSIOrMK, METOAbLI 0BPaboTKM SKCNEepMMEHTaNbHbLIX OAaHHbIX

OINK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTeibCkMe 3agaym Nnpu ocyLwecTBIeHMU NpocecCuoHanHomn
AeATeNIbHOCTU C NpUMeHeHUueM CoOBpeMEeHHbIX I/IHCbOpMaLWIOHHbIX TeXHONormm un npuKnagHbIiX annapaTHo-
nporpamMmMHbIX CPeacTB

NOIK-5.3: Bnageet: HaBblkaMy aHanM3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a0aY B
npodeccnoHanbHOM AeaTEeNbHOCTM

MNOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbIX MHOPMALIMOHHBIX TEXHOMOMMI U NPUKNagHbIX annapaTHO-NPorpaMMHbIX
cpeacTs

MOIK-5.2: YMeeT: npuMeHATb MHpOPMAaLMOHHbIE TEXHOIOMMN 1 NMPOrpaMMHOe obecrneyeHme st peLeHnst Hay4Ho-
nccregoBaTenbCKMX 3agay B obnactv nonyyYeHnsi LBETHbIX METaroB

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pelueHuUsi B NpodecCMOoHaNbLHON AeATeNbHOCTH,
BbIGUpaTb 3chpeKTUBHbIE U Ge3onacHble TEXHUYECKMEe CpeacTBa U TEXHOMOrMn

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB NOMy4YeHUs LIBETHbIX METannoB

MOrK-6.3: Bnageet: HaBbikaMu BbiGopa adhheKkTMBHBLIX U 6e30nacHbIX TEXHUYECKUE CPEeACTB U TEXHOMOMMN

NOIMK-6.2: YmeeT: aHanuanpoBaTb MHPOPMALIMIO O TEXHONOIMYECKOM MnpoLiecce no pesynbTatam MOHUTOPUHIA U
npuHMMaTb 060CHOBaHHbIE peLLeHNUs




OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLMUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHNSI U UCMOJTb30BAHUSA HOPMATMBHbBIX JOKYMEHTOB METasTyprmieckon oTpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTh, TEXHUYECKYIO JOKYMEHTaLMIO TEXHOSOMM-4ECKOro npoLuecca u npuHnmaThb
000CHOBaHHbLIE peLLeHus

MOTK-7.3: Bnageet: HaBblkaMy COCTaBMNEHNSI U MPUMEHEHNS TEXHUYECKOW LOKYMEHTALMMW NOMYyYEHUs LBETHbIX
MeTarnnos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUHYECKUIA aHanu3 U CUHTe3 MH(OpPMaLUUK, NPUMEHSATb CUCTEMHbLIN
noaxon ANA peLleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxoguT 1 aHanuanpyeT UMEIOLLYHOCS MHAhopMaLmio AN peLleHns NocTaBneHHbIX 3agay

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

NYK-1.2: Npegnaraet nyTu peweHns 3agaym Ha OCHOBE CUCTEMHOro Noaxoaa

YK-2: CnocobeH onpeaenAaTb KPyr 3agay B paMmKax NoCTaBNeHHOM Lienu U BbiIoupaTb onTUMarsbHble
cnocobbl UX pelleHusi, UCXO0AA U3 AeNCTBYIOLWMX NPaBOBbIX HOPM, UMEKOLLUXCSH PeCypPCcoB U OorpaHUyYeHumn

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMONMHUTENEN AN peLleHns 3agaqu

NYK-2.3: NpoBOANT TEXHUKO — 3KOHOMMYECKOE 060CHOBaHME, aHanNn3npyeT agekBaTHOCTb NPUHUMAEMbIX PELLEHNI
C Y4eTOM [e/CTBYIOLLMX MPaBoOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble CNocobbl pelleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL AeNIOBYH KOMMYHUKaLMIO B YCTHOW U MTMCbMeHHOW hopMax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epgepaumm n MHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: Bb|6wpaeT KOMMYHUKaTUBHbIE TEXHOJ10ITUN o0LLIeHMs Ha rocyaapCctB€HHOM N MHOCTPaHHOM A3bIKaX

NYK-4.3: BeinonHAeT nepeBos npoteCccuoHanbHbIX TEKCTOB C MHOCTPaHHOIO (-biX) HA rOCY4apCTBEHHbIN A3bIK U
obpaTHo

NYK-4.2: OcyuiecTBnsieT AeMNOBYO NEpenncky Ha rocygapCTBEHHOM M MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ncnonb3oBatb 6a3oBble aecdeKkTonormyeckue 3HaH1MA B counanbHon U npodeccuoHanbHoOn
ccepax

NYK-9.1: MNprmeHseT 6a3oBble gedekTonornyeckne 3HaHns Bo Bcex cepax AesaTenbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BbibrpaeT meToabl 1 NpyemMbl OLEHKU NpodecCMoHansHom cpeapl

B pe3yiabTaTe 0cBOeHHUs TUCUMILINHBI (MOY/Is) 00y4aIOUIUiCS 10/KEeH

3.1 |3nars:

3.1.1| 1. OGmmue cBeneHHs O COBEPIICHHOM U PEATbHOM CTPOCHUN MAaTEPHUANIOB, U X cBOiCcTBax; OcobeHHOCTH (pa3oBOro
COCTOSIHHS U IIPUHIUIIBI PETYINPOBAHUS CTPYKTYPHI € IETIbI0 NOIyYeHUS TPeOyeMOro ypoBHS CITyXKeOHBIX CBONCTB;
3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, (pa30oBbIc IPEBPALICHUS B MaTepHallax, BIUSHAC CTPYKTYPHBIX XapaKTEPHUCTUK
Ha CBOHCTBA MaTepHaJIOB. TeXHOIOTHUECKHE IPOIIECCH IPON3BOACTBA U 00PaOOTKH PA3IIMYHBIX MATCPHAIIOB.
TexHOTOTMYECKHE MPOIECCHl IPON3BOACTBA H 00paOOTKH Pa3INIHBIX MATEPHATIOB. TeXHOIOTHUECKHE POIECCH
MIPOU3BOJCTBA U OOPAOOTKH Pa3NUYHBIX MaTEPHAJIOB.

3.2 | YMeTh:

3.2.1 | 1. ITomp30BaThCA CIPABOYHBIMH JJAHHBIMU 10 XapaKTEPHCTUKAM MAaTEpHAIOB U criocobam nx o0paborku; OCyIecTBIsATh
BBIOOp MaTEpHANOB MO 3aJaHHBIM XapaKTepUCTHKaM. AHAJIU3UPOBATh BIUSHUE CLIOCO00B 00pabOTKK MaTepHajoB Ha UX
xapakrepucTuky. [lonp3oBaThes mprubopamMu MeTamiorpaguuecKoro UCCleJOBaHMs CTPYKTYpbl; PacniozHaBaTs myTem
aHaNIM3a CTPYKTYPHI U CBOUCTB MPHUHAICKHOCT METANINIECKIX MaTepPHAIOB (CTanek, CIIaBOB I[BETHBIX METAJLIOB), a
TakXkKe 0COOCHHOCTEN UX TeXHOIOTHIecKoil 00paboTKH (JIMTOE COCTOsIHUE, TToCIe Ae(opMaliiy UITH OTXKHUTA U Ap.).
OmnpenensaTh pU3NUECKUE, XUMUUECKUE, MEXaHUUECKUE CBOMCTBA MaTEPUAJIOB IIPH Pa3JIMYHBIX BUAaX UCIIBITAHHH.

3.3 | Baagern:

3.3.1| 1. HaBbikamu pa3pabaThiBaTh U OCYILECTBIISATh TEXHOJIOTUUECKHE IPOLIECCH 00padOTKU pa3IMyHBIX MaTEpPHAJIOB, a TAKXKE
W3/IeNNI U3 HUX, aHAIN3UPOBATh, OLIEHUBATh M BEIOMPATh PAllMOHAIBHBIC ITyTH PEIICHUS OCTaBICHHBIX
TEXHOJOTUIECKOH M TIPOM3BOACTBEHHON 3a/1a4, COOMpaTh, 00pabaTHBaTh M AHATM3UPOBATH HCXOIHYIO HHPOPMAIHIO 00
00BeKTax MPOU3BOACTBA, Pa3pabaTHIBATh IPOrPaMMy MEPOIPHUATHII O 00ECIEUSHUIO KaIeCTBA MPOTYKIHH.

4. CTPYKTYPA U COAEPKAHUE IV CLHUIINHBI (MOIY.JIS)

Koxn HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Hacos | Komneren- | Jlutrep | Pecy | Uure | IIpumeuanue

3aHATUSA 3aHATHS/ / Kype 107078 aTypa | pCbl | PaKT.

Pasnen 1. Beenenue




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

1.4
J1.3
J1.1
JI1.271
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

1.4
J1.3
J1.1
JI1.2J1
2.1
122
2.3

Kon
3aHATHUS

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

Cemectp
/ Kype

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 1.4
ATOMHO-KPUCTAJITHYECKOE CTPOCHHE. NYK-1.2 J1.3
TUIBI KPUCTAIIMYECKUX PELIETOK. NVYK-1.3 J1.1
Kpucraminueckas pemierka u ee NyK-2.1 | J1.2]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. TeopeTuyeckas u NOIIK-2.2
peanbHas IPOYHOCTHh MATEPHAIIOB. NOIIK-2.3
Knaccudukanus nepexron HNOIIK-4.1
KpUCTAJNIMYECKOT0 CTpoeHUs. ToueuHsble, 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 1.4
ATOMHO-KPUCTAJITHYECKOE CTPOSHHE. NYK-1.2 J1.3
Tumbl KPUCTAIIINUECKUX PELIETOK. NVK-1.3 J1.1
Kpucramimueckas peuierka u ee NYK-2.1 | JI1.2J1
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. TeopeTuueckas u NOIIK-2.2
pealibHas IPOYHOCTH MaTEPHAJIOB. HOIIK-2.3
Knaccudukanus nepexton HOIIK-4.1
KPUCTAJUINYECKOI 0 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 1.4 0
ATOMHO-KPUCTAJITHYECKOE CTPOCHHE. NYK-1.2 J1.3
TUIBI KPUCTAIIMYECKUX PELIETOK. NVYK-1.3 J1.1
Kpucraminueckas pemierka u ee NyK-2.1 | J1.2]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. TeopeTuyeckas u NOIIK-2.2
peanbHas IPOYHOCTHh MATEPHAIIOB. NOIIK-2.3
Knaccudukanus nepexron HNOIIK-4.1
KpUCTAJNIMYECKOT0 CTpoeHUs. ToueuHsble, 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 HaumeHoBaHue pa3iesioB U TeM /BU/ Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATASA/ / Kype IHH aTypa | pchl | paKT.

Paznen 3. CBoiicTBa MaTepuaJioB.
MeToasbl ucciie0BAHUS




3.1 OCHOBHBIE METOJIBI IPSIMOTO NYK-1.1 1.4
HCCIIEOBAaHUS CTPYKTYPBIL: NVyK-1.2 J1.3
MaKPOCKOIMYECKUH, MUKPOCKOIINYECKHUH, NVYK-1.3 JI1.1
3JIEKTPOHHOCKOIIUYECKUH, NyK-2.1 | JI1.2J1
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 bpuHenmo. HOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. HNOIIK-4.2
Meron napananus. JluHaMU4ecKuil METO HNOIIK-4.3
(mo lopy). OreHKa BSI3KOCTH MO BUIY HOIIK-5.1
uznoma. OCHOBHBIC XapaKTEPUCTHKH. NOIIK-5.2
TexHONMOTHYECKNE CBONCTBA. NOIIK-5.3
OKcIlTyaTallUOHHbIE CBOUCTBA. HOIIK-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 JI1.4
HCCIIEIOBAHUSA CTPYKTYPBI: NYK-1.2 JI1.3
MaKPOCKOIIMYECKUH, MUKPOCKOIIUYECKHUH, NVK-1.3 J1.1
9JIEKTPOHHOCKOIIMYECKHH, NyK-2.1 | J1.2J1
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. TBepaocTs no bpunensto. NOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. NOIIK-4.2
Merton napananus. JlunamMmuueckuii MeTon HNOIIK-4.3
(nmo [opy). OneHka BA3KOCTH MO BULY HOIIK-5.1
nznoma. OCHOBHBIE XapaKTEPUCTHKH. NOIIK-5.2
TexHONOTHYECKNE CBOMCTBA. HOIIK-5.3
DKcITyaTallMOHHbIE 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 1.4 0
HCCIIEOBAaHUS CTPYKTYPBIL: NVyK-1.2 J1.3
MaKPOCKOIMYECKUH, MUKPOCKOIINYECKHUH, NVYK-1.3 J1.1
3JIEKTPOHHOCKOIIUYECKUH, NyK-2.1 | JI1.2J1
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 bpuHenmo. HOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. HNOIIK-4.2
Meron napananus. JluHaMU4ecKuil METO HNOIIK-4.3
(mo lopy). OreHKa BSI3KOCTH MO BUIY HOIIK-5.1
uznoma. OCHOBHBIC XapaKTEPUCTHKH. NOIIK-5.2
TexHONMOTHYECKNE CBONCTBA. NOIIK-5.3
OKcIlTyaTallUOHHbIE CBOUCTBA. HOIIK-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 JI1.4 0
HCCIIEIOBAHUSA CTPYKTYPBI: NYK-1.2 JI1.3
MaKPOCKOIIMYECKUH, MUKPOCKOIIUYECKHUH, NVK-1.3 J1.1
9JIEKTPOHHOCKOIIMYECKHH, NyK-2.1 | J1.2J1
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. TBepaocTs no bpunensto. NOIIK-4.1
Merton Poxsemnna. Meron Bukkepca. NOIIK-4.2
Merton napananus. JlunamMmuueckuii MeTon HNOIIK-4.3
(nmo [opy). OneHka BA3KOCTH MO BULY HOIIK-5.1
nznoma. OCHOBHBIE XapaKTEPUCTHKH. NOIIK-5.2
TexHONOTHYECKNE CBOMCTBA. HOIIK-5.3
DKcITyaTallMOHHbIE CBOWCTBA. HNOIIK-6.1
dusnueckue cpoiictsa. /Cp/ NOIIK-6.2

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
3aHATHS 3aHATHS/ / Kype M1 aTypa | pcbl | pakT.




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

4.1

[onsATus: TepMoAMHAMUYECKAs CHCTEMA,
KOMITOHEHT, (paza, CBOOOTHAs SHEPTHSL.
TepMoarHaAMUYECKHE OCHOBBI IIpOLIECCA
IUIABJICHNS M KPUCTAIUTU3ALIUH.
[TapameTpsl poliecca KpUCTAIIU3ALNY.
Kpucrannmm3anus 9UCTEIX METaJIIOB.
OcobOeHHOCTH CBOWCTB METAIJIIOB B
JKUJIKOM U TBEPAOM cOoCTOsIHUSX. [loHsTHE
0 OJIIDKHEM W TAJTBHEM TIOpsiIKe. Y CIIOBUE
paBHOBecH (a3 B OJTHOKOMIIOHEHTHOH
cucreme. [lepeoxnaxnenue. [Tonstue o
TEOpPETHYECKON 1 (PaKTHIECKOI
TeMITepaTypax KpUCTaJUTH3AINH.
IMapameTpsl KpUCTAITH3ALUE — CKOPOCTH
3apOXKAECHUSI LIEHTPOB U CKOPOCTH POCTA.
TI'omorennas kpuctamuinzanys. [Tonstue o
KPUTHYECKOM 3apopbiiie. [ ereporenHoe
3apoxaeHue. BiausHue npumeceil Ha
npouecc Kpuctaumzauuu. puHmmn
CTPYKTYPHOTO U pa3MEpHOTO
COOTBETCTBUS. Momu(pUIpOBaHNE U
monudukaTopsl. Bennuuna 3epHa
KPUCTAJUIN3YIOIIEroCsl MeTaa.
@akTOopEI, ONIpeAeNAIoNHTe pa3Mep 3epHa
IIpu 3aTBepJeBaHuU. BiausHue pazmepa u
(OpMBI 3epeH Ha CBOWCTBA.
Kpucramm3anus u CTpyKTypa CIUTKa
(otnmuBKwm). Jle(eKTHI CTPOCHHS CIUTKA,
00ycoBIeHHBIE 0COOEHHOCTIMH
KpUCTaJUIM3alUK. MeTalnyecKue
ctexia. CKOpOCTHas 3aKajka u3
pacmnaBa. OcOO€HHOCTH CTPOCHHS U
CBOMCTBa aMOP(HBIX CILUIABOB, UX
ncnons3oBaHue. OCOOEHHOCTH TIporiecca
3aTBEp/ICBAHUS B HEPABHOBECHBIX
ycnoBusx. JIMKBaLus B CIUIaBax.
BuyTpukpucrannueckas JUKBaLMsL.
Koadpdunument nukBanuu. Brusane
JMKBAIlMX Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOLINE HA Pa3BUTHE TaKOH
nukBard. Ee ycTpaHeHne myTem
TepMU9IeCcKoi 00paboTKu. 30HaTbHAS
JMKBaLUs, psMast U oopaTHas. JIukBarus
110 y/I€IIbHOMY BECY U BCIIEACTBUE
pacciioenusi. Mepst 60pb0BI. /JIek/

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

1.4
J1.3
J1.1
JI1.2J1
2.1
2.2
J12.3




4.2

INousaTHA: TEpMOIMHAMHUYECKAS CUCTEMA,
KOMIIOHEHT, (ba3a, CBOOOIHASI SHEPTHSI.
TepMoauHAMHUYECKHE OCHOBHI TIpoIiecca
IUTABJICHHS ¥ KPUCTAJUTU3AIINHL.
[MTapamerps! npouecca KPUCTAIU3AINH.
Kpucranmm3zanust YucThIX METaIOB.
Oco0eHHOCTH CBOWCTB METAIJIOB B
KHUJKOM H TBEPJAOM cocTosHUsX. [loHsTHE
0 ONMXKHEM U albHEM MopsaKe. Y ciioBrue
paBHOBecHs (a3 B OJTHOKOMIIOHEHTHOH
cucreme. [lepeoxnaxnenue. [lonstue o
TeopeTHYeCcKOr 1 (haKTUIeCKOit
TeMIepaTypax KpUCTaLTH3aIHH.
[TapameTpsI KpACTATITU3ANH — CKOPOCTH
3apOXKIEHUS IIEHTPOB U CKOPOCTH POCTA.
I'omorennas kpucrayumsanys. [lonstue o
KPUTHYECKOM 3apobiiie. [ ereporeHHOe
3apoxaeHue. BiausHue npumeceil Ha
npolecc KpucTam3auuy. [IpuHoun
CTPYKTYPHOTO M pa3MEPHOTO
COOTBETCTBHUS. MomuduIpoBaHne 1
MoaudukaTopsl. Benmunna 3epra
KPUCTAIIU3YIOIIEroCs MeTallIa.
@akTopHI, OIIpeAeNAIoNINe pa3Mep 3epHa
IpH 3aTBepeBaHuN. BiusHue pasmepa u
(hopMBI 3epeH Ha CBOWCTBA.
Kpucrannmmzanust 1 CTpyKTypa CIUTKa
(otnmuBKH). Jle(eKTHI CTPOCHHS CIUTKA,
00yCIIOBICHHBIE OCOOCHHOCTSIMU
KpUCTAIM3aunK. Meramnyeckue
ctexia. CKOpOCTHas 3aKajka u3
pacmraBa. OcOOCHHOCTH CTPOCHHS U
CBOICTBa aMOP(HBIX CILIABOB, UX
ucnonb3oBanne. OcoOEHHOCTH Tpolecca
3aTBEp/ICBaHNS B HEPABHOBECHBIX
ycnoBusiX. JIMKBanus B CIIIaBax.
BHyTpHKpHCTaNINYeCcKas IMKBALHUSL.
Koadpdunment nukanuu. Brusaue
JMKBAaIX Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOUINE Ha Pa3BUTHE TaKOU
nukBanud. Ee ycrpaHenue myrem
TepMHYECKOi 00paboTKH. 30HaTBHAS
JMKBaIW, MpsiMasi 1 oOpatHast. JInksars
TI0 Y/ICIbHOMY BECY M BCIIC/CTBHUE
paccioenus. Mepst 60pr0EL. /TIp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYyK-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

1.4
J1.3
J1.1
JI1.271
2.1
2.2
J2.3
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INousaTHA: TEpMOIMHAMHUYECKAS CUCTEMA,
KOMIIOHEHT, (ba3a, CBOOOIHASI SHEPTHSI.
TepMoauHAMHUYECKHE OCHOBHI TIpoIiecca
IUTABJICHHS ¥ KPUCTAJUTU3AIINHL.
[MTapamerps! npouecca KPUCTAIU3AINH.
Kpucranmm3zanust YucThIX METaIOB.
Oco0eHHOCTH CBOWCTB METAIJIOB B
KHUJKOM H TBEPJAOM cocTosHUsX. [loHsTHE
0 ONMXKHEM U albHEM MopsaKe. Y ciioBrue
paBHOBecHs (a3 B OJTHOKOMIIOHEHTHOH
cucreme. [lepeoxnaxnenue. [lonstue o
TeopeTHYeCcKOr 1 (haKTUIeCKOit
TeMIepaTypax KpUCTaLTH3aIHH.
[TapameTpsI KpACTATITU3ANH — CKOPOCTH
3apOXKIEHUS IIEHTPOB U CKOPOCTH POCTA.
I'omorennas kpucrayumsanys. [lonstue o
KPUTHYECKOM 3apobiiie. [ ereporeHHOe
3apoxaeHue. BiausHue npumeceil Ha
npolecc KpucTam3auuy. [IpuHoun
CTPYKTYPHOTO M pa3MEPHOTO
COOTBETCTBHUS. MomuduIpoBaHne 1
MoaudukaTopsl. Benmunna 3epra
KPUCTAIIU3YIOIIEroCs MeTallIa.
@akTopHI, OIIpeAeNAIoNINe pa3Mep 3epHa
IpH 3aTBepeBaHuN. BiusHue pasmepa u
(hopMBI 3epeH Ha CBOWCTBA.
Kpucrannmmzanust 1 CTpyKTypa CIUTKa
(otnmuBKH). Jle(eKTHI CTPOCHHS CIUTKA,
00yCIIOBICHHBIE OCOOCHHOCTSIMU
KpUCTAIM3aunK. Meramnyeckue
ctexia. CKOpOCTHas 3aKajka u3
pacmraBa. OcOOCHHOCTH CTPOCHHS U
CBOICTBa aMOP(HBIX CILIABOB, UX
ucnonb3oBanne. OcoOEHHOCTH Tpolecca
3aTBEp/ICBaHNS B HEPABHOBECHBIX
ycioBusix. JIMKBaIys B CrjiaBax.
BHyTpHKpHCTaNINYeCcKas IMKBALHUSL.
Koadpdunment nukanuu. Brusaue
JMKBAaIX Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOUINE Ha Pa3BUTHE TaKOU
nukBanud. Ee ycrpaHenue myrem
TepMHYECKOi 00paboTKH. 30HaTBHAS
JIMKBaLWs, npsiMasi 1 oOpaTHast. JIuksauust
TI0 Y/ICIbHOMY BECY M BCIIC/CTBHUE
paccioenusi. Mepsl 60pb0bI. /J1a6/
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NYK-1.2
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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
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4.4 IlonArus: TepMOAMHAMUYECKAs CUCTEMA, 5 6 NYK-1.1 1.4 0
KOMIIOHEHT, (ha3a, CBOOOIHAST SHEPTHA. NYK-1.2 J1.3
TepMoarHaMUUYECKHE OCHOBBI IIpoLiEcca NVYK-1.3 J1.1
IJIABJICHUS U KPUCTAIUIM3ALUH. NyK-2.1 | J1.2]1
[TapameTpsl poriecca KpUCTATU3AINY. NVyK-2.2 2.1
Kpucrammsanus 4ucThIX METaIOB. NYK-2.3 J12.2
Oco0eHHOCTH CBOWCTB METAIJIOB B NVK-4.1 J12.3
JKUKOM U TBEPJIOM cocTosiHUSIX. [loHsATHE NYK-4.2
0 OJIMDKHEM M JTallbHEM TOpsIKEe. Y CIIOBUE NYK-4.3
paBHOBecHs (a3 B OJTHOKOMIIOHEHTHOH NVYK-9.1
cucreme. [lepeoxnaxnenue. [lonstue o NYK-9.2
TeopeTHYeCcKOr 1 (haKTUIeCKOit NVYK-9.3
TeMIlepaTrypax KpuCTaJlITU3aIiH. NOIIK-1.1
[TapameTpsb! KpucTaIN3alUN — CKOPOCTD NOIIK-1.2
3apOXKJIEHUS LIEHTPOB U CKOPOCTh POCTA. HOIIK-1.3
T'omorennas kpucrammsanus. [lonsTue o HNOIIK-2.1
KpUTHUYECKOM 3apoablie. ['ereporeHnoe NOIIK-2.2
3apoxkjeHue. BinsHue npumMeceit Ha NOIIK-2.3
nporecc Kpuctaumzanuu. [puHmmn HOIIK-4.1
CTPYKTYPHOI'O U pa3MEpHOTO NOIIK-4.2
COOTBeTCTBUS. MOIUHUIINPOBAHNE U HNOIIK-4.3
MoaudukaTopsl. Benmunna 3epra HOIIK-5.1
KpUCTAJUIM3YIOLIETOCs MeTalljia. NOIIK-5.2
@DakxTopbl, ONpeNEIIAIONIIe Pa3Mep 3epHa NOIIK-5.3
IIpY 3aTBEpJeBaHuu. BausHue pazmepa u HOIIK-6.1
(hopMBI 3epeH Ha CBOWCTBA. HOIIK-6.2
Kpucrammszanus u cTpykTypa ciauTKa NOIIK-6.3
(otnuBKkH). JleeKThl CTPOSHHUS CIIUTKA, NOIIK-7.1
00yCIIOBICHHBIE 0COOEHHOCTSIMH NOIIK-7.2
KpUCTaUIM3alui. MeTaunyeckue HNOIIK-7.3
ctexia. CKOpOCTHas 3aKajka u3
pacmraBa. OcOOCHHOCTH CTPOCHHS U
CBOIiCTBa aMOP(HBIX CILUIABOB, UX
ucnons3zoBaHue. OCOOEHHOCTH Tporiecca
3aTBEp/ICBaHNS B HEPABHOBECHBIX
ycnoBusx. JIMKBalus B CIUTaBax.

BuyTpukpucraninueckas JUKBaLHsL.
Koadpdunment nukanuu. Brusaue
JMKBAaIX Ha CTPYKTYPY U CBOMCTBA.
@DakTopbl, BIUAIOUINE Ha Pa3BUTHE TaKOU
mukBauuu. Ee ycTpaneHue nytem
TepMHYECKOi 00paboTKH. 30HaTBHAS
JMKBAIMs, IpsiMast U oOpaTHast. JIukBarus
10 y/IeTbHOMY BECY U BCIIEACTBUE
pacciioenusi. Mepsl 60pb0bI. /Cp/
Kon HaumeHoBaHue pa3iesoB u TeM /BHJ Cemectp | Yacos | Komneren- | Jlutrep | Pecy | Uure | Ilpumeuanue
3aHATUSA 3aHATUsA/ / Kvypc 197004 aTypa | pchl | paKT.

Paznen 5. Merajsimyeckue MaTepuabl




5.1

IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepasie Ga3pl B OAHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
IMommopdusm 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
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NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

1.4
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IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepasie Ga3pl B OAHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
IMommopdusm 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
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NVK-9.2
NYK-9.3
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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
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IMousTHe 0 (azax U KOMIIOHEHTAX.
Teepasie Ga3pl B OAHOKOMIIOHEHTHBIX U
MHOTOKOMITOHEHTHBIX CHCTEMaX.
IMommopdusm 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
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54 IMousTHe 0 (azax U KOMIIOHEHTAX. 5 5 NYK-1.1 1.4 0
Teepaple Ga3bl B OAHOKOMIIOHEHTHBIX U HUYK-1.2 JI1.3
MHOTOKOMIIOHEHTHBIX CUCTEMAX. NVYK-1.3 JI1.1
Momumopdusm u m3omopdusm. Teepabie NyK-2.1 | JI1.2J1
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.
YraepoaucTbie CTaau OOBIKHOBEHHOTO
kayecTBa. KauecTBeHHBIE YIIIEPOAUCTHIE
cramu. KauectBennsie n
BBICOKOKAUECTBEHHBIE JISTHPOBAHHbIE
ctanu. JlerupoBaHHbIE KOHCTPYKIHOHHBIE
cranu. JlerupoBanHsle
HHCTPYMEHTalbHEIE cTanu. /Cp/
Koxn HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Hacos | Komneren- | Jlutrep | Pecy | Uure | IIpumeuanue
3aHATHSA 3aHsaTHs/ / Kype M aTypa | pcbl | pakT.

Pa3nen 6. Kinaccudurxanus
KOHCTPYKLIMOHHBIX CTaJIeH




6.1

VYraepoauctsie cTanu. LlemMeHTyemble U
yiydiaemsle cranu. LlemeHTyemble
CTaid. YIIydIIacMble CTAJIH.
BrIcokonpoYHEIe, IPYKUHHEIE,
LIAPUKOIIOIIIMITHUKOBBIE, H3HOCOCTOMKHUE
1 aBTOMATHBIC CTaIN. BricokonpouHble
cramu. [IpyxuHHBIE cTanm.
[lapuxonoamunHUKOBEIE cTanu. Ctamu
JULSL U3/1eTTHH, paboTaromuX Py HU3KHX
Temneparypax. M3Hococtoiikue cranu.
ABTomatHbIe cTanmy. /JIex/
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NVK-4.1
NYK-4.2
NYK-4.3
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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

1.4
J1.3
J1.1
JI1.271
2.1
2.2
J2.3

6.2

Yraepoauctsle cTanu. LlemeHTyemble U
yilydiiaemsle cTainy. LlemenTyemble
CTaJlu. YIlydllaeMble CTallu.
BricokonpouHsle, IPY>KUHHBIE,
LIaPHUKOMOIIUITHUKOBBIE, U3HOCOCTONKHUE
U aBTOMaTHbIE cTanu. BelcokonpouHble
cranu. [IpyxuHHbIE CTaIN.
[TapuxonoAmUMHUKOBEIE cTany. CTanu
JUTSL I3JeTIHH, paboTarONINX PH HU3KUX
TeMIieparypax. M3HococToiikue cranu.
ABromatHble ctaiu. /I1p/

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

1.4
J1.3
J1.1
JI1.2J1
2.1
122
2.3




6.3

VYraepoauctsie cTanu. LlemMeHTyemble U
yiydiaemsle cranu. LlemeHTyemble
CTaid. YIIydIIacMble CTAJIH.
BrIcokonpoYHEIe, IPYKUHHEIE,
LIAPUKOIIOIIIMITHUKOBBIE, H3HOCOCTOMKHUE
1 aBTOMATHBIC CTaIN. BricokonpouHble
cramu. [IpyxuHHBIE cTanm.
[lapuxonoamunHUKOBEIE cTanu. Ctamu
JULSL U3/1eTTHH, paboTaromuX Py HU3KHX
Temneparypax. M3Hococtoiikue cranu.
AsromatHble ctanm. /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

1.4
J1.3
J1.1
JI1.271
2.1
2.2
J2.3

Kon
3AHATUSA

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

Cemectp
/ Kvypce

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Pazgen 7. Kinaccuguxanus
HHCTPYMEHTAJbHBIX cTajeil

7.1

Cranu A pexxyIero HHCTpyMEHTa.
VYriepoaucTbie MHCTPYMEHTAJIBHBIE
crayu. JlerupoBaHHble
WHCTPYMEHTAIIbHBIE CTAJIH.
Brictpopexymue cranu. Ctanu 1is
HM3MEPHUTEIBHBIX HHCTPYMEHTOB.
IItamnoseie ctamu. CTaau IS IITaMIIOB
X0J0AHOTO AedopmupoBanus. Ctanu asst
IITaMITOB TOPSYEro JAe(hopMUpOBAHNS.
Teepable cruiaBbl. AMa3 Kak MaTepua
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

1.4
J1.3
J1.1
JI1.271
2.1
2.2
J12.3




7.2

Cranu A pexxyIero HHCTpyMEHTa.
YraepoaucTbie HHCTPYMEHTaIbHbIE
cranu. JlerupoBaHHble
WHCTPYMEHTAIIbHBIE CTAJIH.
Brictpopexymue cranu. Ctanu 1is
HU3MEPUTENIbHBIX HHCTPYMEHTOB.
[Itammoseie cramu. Ctanm IS IITAaMIIOB
XO0JOAHOTO AedopmupoBanus. Ctanu amst
LITaMIIOB TOpAYero AeGopMupoBaHusl.
Teepable cruiaBbl. AMa3 Kak MaTepual
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

1.4
J1.3
J1.1
JI1.271
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.
Teepable ciiaBbl. AIMa3 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

1.4
J1.3
J1.1
JI1.2J1
2.1
122
2.3

Kon
3aHATHUS

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

Cemectp
/ Kype

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Pa3nen 8. Ctajim M cIjIaBbI ¢ 0COOLIMH
CBOiCTBAMHU




8.1 Knaccudukarus Koppo3HOHHOCTONKIX NYK-1.1 1.4
CTajiei U CIUIaBOB. XPOMUCTHIC CTAIIH. NYK-1.2 J1.3
KapocToiKoCTh, XKapocTolKue CTalu U NVYK-1.3 J1.1
cruiaBbl. JKaporpoyHOCTh, )KapOIPOUYHBIE NyK-2.1 | JI1.2J1
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 JI1.4
cTajiell U CIIaBOB. XPOMUCTBIE CTANH. NvyK-1.2 JI1.3
KapocTolKOCTh, KapOCTOMKME CTAllU U NVK-1.3 J1.1
cruiaBbl. JKaponpoyHOCTb, XKapOIIPOYHbIE NyK-2.1 | J1.2J1
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 1.4 0
CTajiei U CIUIaBOB. XPOMUCTHIC CTAIIH. NYK-1.2 J1.3
KapocToiKoCTh, XKapocTolKue CTalu U NVYK-1.3 J1.1
cruiaBbl. JKaporpoyHOCTh, )KapOIPOUYHBIE NyK-2.1 | JI1.2J1
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 HaunmeHoBaHue pa3/1eioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kvypce 197078 arypa | pChl | paKT.
Pasznen 9. MarepuaJjioBeieHre HBETHBIX
CIJIABOB

9.1 O011ast XapaKTepUCTHKA LIBETHBIX 5 2 NYK-1.1 JI1.4 0
CIUIABOB U MX POJIb B COBPEMEHHOM NYK-1.2 J1.3
TexHUuKe. Menp u ee casbl. CTpoeHUe U NVYK-1.3 J1.1
cBoiicTBa Menu. Biusnue npumeceit. NyK-2.1 | J1.2]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. NVyK-4.1 J12.3
JIutsle 1 1eOpMHUpYyEMbIE CIIABEI NYK-4.2
aTFOMUHMS. TepMUYECKH YITPOUYHSIEMbIS NYK-4.3
cruiaBel. dazoBble peBpallleHNs] B TUTAHE NVYK-9.1
U ero CIUIaBax. NVK-9.2
CriaBel Ha OCHOBE THTaHa, UX HNYK-9.3
00paboTKa, CBOMCTBA ¥ IPHMEHECHHE. HOIIK-1.1
TyromnnaBkue MeTalIbl 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 1.4
CIUIABOB U MX POJIb B COBPEMEHHOM NYK-1.2 J1.3
TexHuKe. Menp u ee ciiasbl. CTpoeHue U NVYK-1.3 J1.1
cBoiicTBa Menu. Biusnue npumeceit. NyK-2.1 | JI1.2J1
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
anoMuHus. TepMudyecku ynpoyHseMble 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
TyrommaBkue MeTayuTsl M UX criaBel. /IIp/ 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 JI1.4
CIUIABOB U MX POJIb B COBPEMEHHOM NYK-1.2 JI1.3
TexHHKe. Menb 1 ee ciaBel. CTpoeHHe U NVK-1.3 J1.1
CBOiicTBa MeJH. BiusiHue nmpumecei. NyK-2.1 JI1.2J1
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
anoMuHus. TepMudecku ynpodHseMble 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 MeTalIbl 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
amoMuHus. TepMUYECKH YIPOUYHSIEMBIC
criaBbl. Da30Bble NPEBPAILICHHUS B THTAHE
U €ro CIIJIaBax.

CruiaBbl Ha OCHOBE THTaHA, UX
00paboTKa, CBOMCTBA U MPUMEHEHHE.
TyrommaBkue MeTayuTsl ¥ UX cIaBsl. /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

1.4
J1.3
J1.1
JI1.271
2.1
2.2
J2.3

Kon
3AHATUSA

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

Cemectp
/ Kvypce

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Paznen 10. IlopomkoBbie U
KOMIO3HIIMOHHbIE MATePUAJIBI

10.1

[opoukoBble (MeTaIOKEpaMUYECKHE)
MaTepuansl. TeXHOIOrHs MOTyYeHus,
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

1.4
J1.3
J1.1
JI1.271
2.1
2.2
J12.3




10.2

IMopomkoBsle (METaIIOKEPaMHUIECKHE)
MarepHanbl. TeXHOJIOTHs 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

1.4
J1.3
J1.1
JI1.271
2.1
2.2
J2.3

10.3

[MoporkoBbie (METaNIOKEPaMHYCCKHUE)
MaTeprabl. TeXHOJIOTHS MOTYICHUS,
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

1.4
J1.3
J1.1
JI1.2J1
2.1
122
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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.
TepMoIuTaCTHYIHBIE TTOTMMEPHL, HX
(u3MIecKoe COCTOSTHUE B 3aBUCHMOCTH OT
TemmnepaTypbl. O6Ias XxapakTepUCTUKa,
HX BHJBI, CBOHCTBA M 00JIaCTH
IIpUMEHEHHs. TepMOpeaKkTHBHEIE
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 KpeMHUM, 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

1.4
J1.3
J1.1
JI1.271
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.
TepMoIuTaCTHYIHBIE TTOTMMEPHL, HX
(u3MIecKoe COCTOSTHUE B 3aBUCHMOCTH OT
TemmnepaTypbl. O6Ias XxapakTepUCTUKa,
HX BHJBI, CBOHCTBA M 00JIaCTH
IIpUMEHEHHs. TepMOpeaKkTHBHEIE
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 KpeMHUM, 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

1.4
J1.3
J1.1
JI1.271
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.
TepMoIuTaCTHYIHBIE TTOTMMEPHL, HX
(u3MIecKoe COCTOSTHUE B 3aBUCHMOCTH OT
TemmnepaTypbl. O6Ias XxapakTepUCTUKa,
HX BHJBI, CBOHCTBA M 00JIaCTH
IIpUMEHEHHs. TepMOpeaKkTHBHEIE
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 KpeMHUM, UX
cBoiicTBa 1 mpuMeHeHue. /Cp/

NYK-1.1 1.4
NYK-1.2 J1.3
NVYK-1.3 J1.1
NyK-2.1 | J1.2]1
NYK-2.2 2.1
NYK-2.3 2.2
NVK-4.1 J12.3
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

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 | dapbep B. M., KoHcTpykunonHsie 1 pyHKIIMOHATBHBIE ExartepunOypr: https://biblioclub.ru/in
Jlexxnun H. B., MaTepHualbl Ha MEeTaJUIMYeCKOi OCHOBE: yueOHoe | M3maTenbcTBO dex.php?
XotuHoB B. A., nmocooue Ypanbckoro page=book&id=27573

CemuBanona O. B.,
Jlo6anos M. JI.

yHHUBepcurera, 2014

8



https://biblioclub.ru/index.php?page=book&id=275738

ABTOpBI, COCTaBUTEIH W3paTenscTBO, TON Dn.agpec
J1.2 [Tymma JL. A. MarepuanoBeieHHe: TPaKTUKYM KpacHospck: https://biblioclub.ru/in
Cubupckuit dex.php?
roCyIapCTBEHHBII page=book&id=42889
TEXHOJIOTHUCCKUHA 1
YHUBEPCHUTET
(CubI'TY), 2014
JI1.3 | Tapudymimn @. A., MarepuaaoBeicHUE U TEXHOJIOTHS Kasanb: Kazanckuit https://biblioclub.ru/in
Atonos P. 111, KOHCTPYKIIMOHHBIX MaTepHAIOB: ydeOHO- Hay4HO- dex.php?
Kunsaxos B. B. METOAUYECKOE ITOCO0HE HMCCIIEA0BATEIbCKUI page=book&id=25863
TEXHOJOTUIECKUA 9
YHHBEPCUTET
(KHUTY), 2013
JI1.4 | Pxesckas C. B. MarepuanoBezieHue: y4eOHHUK ISl BY30B: Mockaa: Jloroc, 2006 | https://biblioclub.ru/in
y4eOHUK dex.php?
page=book&id=89943
6.1.2. JlonoTHUTEJILHAS JINTEPaTypa
ABTOpBI, COCTaBUTENH WznarenscTBO, rof On.agpec
JI2.1 | 3emckos IO. I1., MarepuasoBeaeHue: yaeOHoe mocoone Boponex: https://biblioclub.ru/in
Trauenxo 10. C., Boponexckuit dex.php?
Jluxauesa JI. b., roCy1apCTBEHHBII page=book&id=14197
Ksamnun b. M. YHUBEPCUTET 7
HHKCHEPHBIX
TexHonorui, 2013
JI2.2 |burees B. A., Biosur |OCHOBBEI METaITyprHIeCKOr0 IPOU3BOACTBA Cankr-IletepOypr: https://e.lanbook.com/
K. H., Konokoinbiies B. Jlans, 2017 book/90165
M., Canranuk B. M.
JI2.3 | boroxyxos C., MarepuasnoBeaeHue: yaeOHoe mocoone OpeHnoOypr: https://biblioclub.ru/in
Ipockypur A., lllenn OpenOyprexuit dex.php?
E., ITpuiimax E. rocy1apCTBEHHBII page=book&id=25915
yHuBepcurer, 2013 4

6.3.1 IlepevyeHsb NpOrpaMMHOro odecrevyeHust

6.3.1.1 | Microsoft Windows

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

6.3.1.3 | Google Chrome

6.3.1.4 [ Mozilla Firefox

6.3.1.5|7-Zip

6.3.2 Ilepevyenb HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Enunoe okHO A0cTyma K MH(GOPMALIMOHHBIM pecypcam

6.3.2.2 | KoHCynBTaHT-ILTIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJINHBI (MOAYJIS)

Ayn. Ne Haznauenue OcHatenue

VYuebnas ayuTopus TUISL
MpPOBEACHHS 3aHATHI
JEKIHOHHOTO W CEeMHHAapCKOTO
TUIA, KypCOBOTO IPOECKTHPOBAHUS
(BBIMIOIHEHHUSI  KypCOBBIX  paboT),
TPYNIOBBIX W  HMHAWBUIYaJlbHBIX
KOHCYJIbTAIHH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOUHON

VYuebHble MecTa (CTONBI U CTYNbs). Pabodee MecTo mpemnogaBaTenst B COCTaBe
cTon, cTyn, TymOa. KommbroTep mpenopaBaTens C JOCTYNOM B HHTEPHET,
HMHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JIOCKO.
MoTopu30BaHHBII JKpaH € MOTOJIOYHBIM IpoeKTOpoM. IloTonouHas kamepa.
Jokyment-kamepa. HactonbHblii MUKpOQOH. 3ByKOBast CUCTEMA.
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8. METOANYECKHUE YKA3AHUSA JJI51 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCIHUIIJINHBI (MOAYJIS)

Meroamueckue yKka3aHus U1 00YYarOIIIXCsI IO OCBOSHHIO TUCTIATUTHHE

1. 3yuenue pabodeii mporpaMmbl JUCIUIIHHBL.

2. ITocemieHne 1 KOHCIEKTUPOBAHHUE JIEKIIHH.

3. O6s3arenbHast HOATOTOBKA K MTPAKTHYSCKUM 3aHSATHSIM.

4. N3ydeHne OCHOBHOH U JAOIOJHUTEIILHON JINTEPATYPhl, UHTEPHET-UCTOYHUKOB.
5. BrInosHeHUE BceX BUIOB CAMOCTOSITENILHON pabOTHI.

D¢ dekTrBHOE OCBOCHUE AUCIMILIMHBI ITPEAOJIaraeT PeryysipHOe MOCCIICHUE BCEX BUIOB ayANTOPHBIX 3aHSATHM, BBIIOJHCHHAE
[UIaHa CAMOCTOSATEIBHOM PabOThI B IIOTHOM 00bEME U MPOXOKACHHUE ATTECTAIIMH B COOTBETCTBHH C KaJICHAAPHBIM YUeOHBIM
rpauKoM.



https://biblioclub.ru/index.php?page=book&id=428891
https://biblioclub.ru/index.php?page=book&id=258639
https://biblioclub.ru/index.php?page=book&id=89943
https://biblioclub.ru/index.php?page=book&id=141977
https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=259154

CTyzneHTy PeKOMEHIyeTCsl 03HAKOMHTBCS CO CIIMCKOM OCHOBHOM M JIONOJIHUTEIBHOM uTepaTypsl. JlocTyl K HHGOPMAITMOHHBIM
pecypcaM OMOIHOTEKH 1 HH(POPMAIIMOHHO-CIIPABOYHBIM CHCTeMaM ceTH "MHTepHeT" OpraHi30BaH B YHUTAIEHOM 3ajIe ONOIHOTEKN
co crarmoHapHIX [I19BM, mu6o ¢ muaroro II9BM (HOyTOyKa, IIIAHIIETHOTO KOMITBIOTEPA FIIH HHOTO MOOMIIEHOTO YCTPOiicTBa)
HOCPENCTBOM OECIIPOBOIHOTO TOCTYIIA IPU aKTHBALMK HHANBUAYAIEHOH Y4eTHON 3aIHCH.

3amaHus U METOIUYECKUE YKa3aHUs K BBIMTOJIHEHHIO J1a00OPaTOPHBIX pab0T COCTABICHBI B COOTBETCTBHUH € paboyeil mporpaMmMoi
JUCUUIUIMHBI MaTepUaJIoBeIeHNE U npezcTaBieHbl B Y MK aucuuninHs.

JlaGopaTopHBIi MPaKTUKyM HaMpaBlieH Ha YriTyOJIeHHOE H3YYCHHE TEOPETHUSCKOTO MaTeprala U Ha MpuoOpeTeHHe YMEHHUSI,
HAaBBIKOB U OIIBITa MPOBEJICHUS SKCIIEPIMEHTA, aHaN3a U 00padOTKH €T0 Pe3yIbTaToB.

C 11eTIpI0 OLICHKH YPOBHS OCBOCHHSI MaTepHaia 10 KaXIoH JJabopaTopHOH paboTe COCTAaBISIETCS OTYET, HA OCHOBaHHH KOTOPOTO
TPOBOJUTCS 3aIHTa Tab0opaTOPHOH PabOTHI.

SaﬂaHI/IH 1 MCTOANYCCKUEC YKa3aHU K BbIIIOJIHCHUIO NPAKTUICCKUX 3aHSITUHA COCTABIICHBI B COOTBETCTBUH C pa6oqe171 HpOI’paMMOfI
JAUCHUIIIIMHBI MAaTCPUAJTIOBEACHUC U IIPCACTABIICHBI B VMK IHCIUIIIAHEL

[pakTHyeckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHE NEHCTBUI, 00CYKAeHNne TPOOIeM 0 OCHOBHBIM pa3JiesiaM Kypca u
HaIlpaBJIeHbI Ha YTriIyOlIeHne H3Y4EHHOTO TEOPETHUECKOT0 MaTepraia M Ha IpUOOpeTeHe YMEHUI 1 HaBBIKOB.

HpI/I TIOATOTOBKE K MPAKTUYCCKUM 3aHATHUAM UCIOJb3YIOTCA METOANYICCKUC YKAa3aHUs, B KOTOPBIX ONMHUCAHbI COACPIKAHNE U METOIbI
UX NPOBCACHUS, YCIIOBUA BbIIIOJIHCHUS, C(I)OpMyJ'II/IpOBaHLI BOIIPOCHI K PE3YJIbTaTaM BbITIIOJIHCHUSA 3aJlaHUM.

MeTtoandyeckre peKOMEH AN K OPTaHU3AIUU 1 BHIMTOTHEHHIO CAMOCTOSATENBHOW PabOThI COCTABICHBI B COOTBETCTBHH C paboueit
MIPOrpaMMOil TUCHUIUIMHBI MaTepUaIOBEICHUE U NpecTaBiieHbl B Y MK nucuuninssl.

CamMocTosTeIbHas pa60Ta CTYACHTOB BKJIFOYAaCT OCBOCHUEC TCOPECTUICCKOI0 MaTcpruajia, HOArOTOBKY K BBIITOJIHCHUIO BaZ[aHI/Iﬁ
TMPAKTUICCKUX 3aHHTHI>'I, 1 IOATOTOBKY K 3a4€TYy.

MCTOJII/ILICCKI/IC PEKOMCHOAINH 10 OpraHru3anun O6paBOBaT€J'[BHOFO mnponecca st O6y‘{€HI/I$I HWHBAJIMAOB U JIUI] C OTPAaHNYCHHBIMHA
BO3MOKHOCTAMM 310POBbA

ITpu HEOOXOANMOCTH NPOTrpaMMa JUCLUILTHHBI MOXKET ObITh aIaNTUPOBaHa AJIsl MHKITIO3UBHOTO 00YUCHUS MHBAIM/OB U JIMII C
OTpaHWYEHHBIMH BO3MOKHOCTSIMH 370POBBS C YIETOM OCOOCHHOCTEH MX MCUXO(MH3HMIECKOTO PAa3BUTHS, HHINBHIYAIBHBIX
BO3MOKHOCTEH 1 HEOOXOMMBIX CHEIHATBHBIX YCIOBUH UX 00ydeHNS.

HpI/I HaJIMYWU B I'pynne CTYACHTOB C OrPaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbs BO3MOKHO UCIIOJIB30BaTh alalITUBHLIC
TCXHOJIOTHUU.

JIJig CTYZICHTOB C OIpaHHYEHHBIM CIYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX NUAAKTHYSCKIX MaTEPHAIOB (KAPTOYKH, PUCYHKH, ITHICEMEHHOE OTIMCaHUE, CXEMBI U T.I1.) KaK
TIOMOIIb JIJIsl TOHUMAHHS U PEIIEHHsI TOCTAaBICHHON 3a/1a4H;

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

- BBITIOJTHEHHE TIPOCKTHBIX 33/IaHUH 10 U3y9aeMbIM TEMaM.

JI7st CTYICHTOB € OTPaHUYEHHBIM 3PEHHUEM:

- UCIIOJIB30BaHUC (1)I/IJ'[I>MOB C BOBMOJXHOCTBIO BOCIIPUATHUA HA CIIYX I[aBaeMOﬁ B HUX I/IH(I)OpMaHI/II/I I TOCJICAYIOLICTO €€
o0CyKIeHus;

- UCTIOJIb30BAHUE Ay IHOMATEPUAIIOB [0 M3y4aeMbIM TeMaM, HMEIOIIUMCS Ha Kadepe;

- UHJMBHyalbHOE OOIICHHUE C IPEMOAaBaTelieM 10 H3y4aeMOMy MaTepHaiy;

- TBOPYECKHUEC 3aJaHUA 10 N3YyIaCMbIM TEMaM WJIN 110 JIMYHOMY KEJIaHUIO C YYCTOM MHTEPECOB 06yl1aeMoro.
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