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PABOYASA IPOT'PAMMA JUCIHHUIIJINHBI

IHHPUKJIAHBIE OCHOBbI
MNPO®PECCUOHAJBHBIX 3HAHUM

Tennodpuzuka
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: 3aueThl 4
ayJIUTOPHBIE 3aHATHS 42
camocToATeNbHas paboTa 57

4acoB Ha KOHTPOJIb 9



Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp 42.2)
Ha Kypee>) Hroro
Henens 13 5/6
Bun 3ansTuit vil | pon | vo PII

Jlexun 14 |14 (14 |14
JlaGopatopusbie 28 |28 |28 |28
Uroro ayn. 42 (42 |42 |42
KonraktHas pabora |42 |42 |42 (42
Cam. pabota 57 |57 |57 |57
Yacel Ha KOHTPOJIb 9 9 9 9
HUroro 108 | 108 | 108 | 108




Pa3paboTunk nporpaMmsr:

KaHo. mexu. HayK, 0oy. kagedpwl, Iorvyes Bradumup Apucosuy

Pabouas nmporpamMma JUCIUILIHHBL
Tennopusnka

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)

Tlocne 3aBEPUICHUSA OTUCIUIUINHBI, o6yqafonmec;1 6yHyT CIIOCOOHBI TMPUMEHATH 3aKOHBI IEPEIaUN TCIUIOTBEI 1 MaCChbl, MEXAaHUKN
)KM,I(KOCT@PI 1 ra3oB JJId OCYIICCTBIICHUA SKCIIEPUMCHTAJIBHOI'O 1 TEOPETUYECKOT'O UCCIICA0BAaHNs TCIJIOBBIX, I'a30- U
THAPOAUHAMUYCCKUX MMPOLECCOB B METAJUITYPrudCCKUX arperarax.

1.1 3agaun

Iporecc n3ydeHus AUCIUIUTMHBI HATPABJICH Ha (QOPMUPOBAHUE CICAYIOIIUX KOMITCTEHIIH:
-TOTOBHOCTb COUYETaTh TEOPHIO U MPAKTUKY JJISl peUICHHUs] MHKEHEPHBIX 3a/1a4;
-CIOCOOHOCTBIO HCIIONB30BATh MPOLIECCHBIN MOAXO.

2. MECTO JUCIITUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.06

2.1 | TpeOoBaHus K npeBapUTEI1bHOM OATOTOBKE 00y4aI0ILErocs:

2.1.1 [ OcHOBBI 6€30IIACHOCTH METAILTYPIHIECKUX TEXHOJIOTHI

2.1.2 | OcHOBBI GOPMHUPOBAHHS MUPOBO33PEHHS B TIPO()ECCHOHANTBEHON AEATEIEHOCTH

2.1.3 | ®usuka

2.1.4 | ®uznyeckas XUMHUS

2.1.5 | ®unocodus

2.1.6 | Oxomoruueckue MpoodIeMbl METAILTYPTrHUECKOT0 POU3BOACTBA

2.1.7 | Oxomnorus

2.1.8 | OxoHOMMUECKAs] TEOPUS

2.1.9 | Bceobmras ucropus

2.1.10 | Mladpopmarnka

2.1.11 | UcTopus Poccuu

2.1.12 | KomnbroTepHast rpaduxa

2.1.13 | O3HaKOMHUTENNbHAs IPaKTHKA

2.1.14 | OcHOBBI KpHCTAIIOTPahUN ¥ MHUHEPAIOTHN

2.1.15 | Pycckuil sA3bIK U KyJIbTYpa pedu

2.1.16 | YueOHas mpakTHKa

2.1.17 | Xumus MeTanioB

2.1.18 | be3onacHOCTD KU3HEAEATEILHOCTH

2.1.19 | BBenenue B CrieniualbHOCTD

2.1.20 | Xumus

2.2 | JucuunauHbl (MOAY/IU) U IPAKTUKH, JI51 KOTOPBIX OCBOEHHE JAHHOM JTUCHUILTHHBI (MOAYJISA) HEOOXOUMO KAK
npeaniecTByIee:

2.2.1 | MarepuanoBenenue

2.2.2 | MeraioBeneHue

2.2.3 | Meramnyprusi 6:;1aropoiHbIX U PEAKUX METaJIOB

2.2.4 | Metaiutyprust TSOKETBIX [IBETHBIX METAJIIOB

2.2.5 | OboraiieHne mojIe3HbIX HCKOIAaeMBIX

2.2.6 | OCHOBBI TEXHOJIOTHH TOIYYIEHUS U 00pabOTKH METaylIOB

2.2.7 | TemnoTexHuka

2.2.8 | UadopmanmoHHOE 00ECIICYCHHE METAILTYPIUIeCKOr0 MIPOU3BOJICTBA

2.2.9 | ObopymoBaHUE THIPOMETATUTYPIUISCKUX 3aBOJIOB

2.2.10 | O6opynoBaHHe THUPOMETAIUTYPTrHUECKUX 3aBOOB

2.2.11 | OcHOBBI IPOEKTHPOBAHUS METAIITYPIrHIECKUX MPEIPUATHH

2.2.12 | IIpoexTupoBaHuE U JIOTUCTUKA TEXHOJIOIMYECKHX IIPOLECCOB

2.2.13 | TeopeTnuecKue OCHOBBI HOBBIX MHPOMETAIUIYPIrHYECKUX NIPOLECCOB

2.2.14 | Teopusi THAPOMETAIUTYPTUYECKUX TPOIIECCOB

2.2.15 | Teopusi MeTaUTypru4ecKiX MpOIECCOB

2.2.16 | Teopust 3KCnIepuMeHTa

2.2.17 | Teopust 2IEKTPOXUMHUYECKUX TPOLIECCOB

2.2.18 | ®usuueckas KyabTypa U CIOPT

2.2.19 | ABTOomMaTH3ausl METAJUTyprU4eCKUX MPOIECCOB




2.2.20 | UndopMaoHHBIC TEXHOJIIOTHH B METAJITyPrHU

2.2.21 | JluteitHOE IPOU3BOJICTBO

2.2.22 | Meramtyprus 30510Ta U cepedpa

2.2.23 | Metamnyprus JIETKUX U TYrOTUIABKHX METAJIIIOB

2.2.24 | Metamtyprus MeId U COMYTCTBYIOIIUX 3JIEMEHTOB

2.2.25 | Metannyprus 4epHbIX METaJJIOB

2.2.26 | MonenupoBaHHE MIPOLIECCOB U 00BEKTOB B METAJLIYPrHU

2.2.27 | O6paboTKa METAIUIOB JaBICHIEM

2.2.28 COBpCMCHHLIC TEXHOJIOTHUH MOJYYCHUS IBETHBIX MCTAJUIOB U COITYTCTBYIOIIHUX 3JICMCHTOB

2.2.29 | TepmoobpaboTKa

2.2.30 | F'ocynapcTBeHHast UTOTOBAsi aTTECTAIUS

2.2.31 | 3amuTa BBIMTYCKHON KBaTH(PHUKALMOHHONW PabOTHI

2.2.32 | Metannyprus CBHHIIA M COIMYTCTBYIOLIUX 3JIEMEHTOB

2.2.33 | Metamnyprus qUHKA U COIyTCTBYIOLIMX DJIEMEHTOB

2.2.34 | OCHOBBI IIPOEKTUPOBAHUS U CTPOUTEIBHOE JIENI0

2.2.35 | [ToaroToBKa K MpOIEAype 3alIUThl BBITYCKHONW KBAIM(UKAIIMOHHON padoThI

2.2.36 | [IpenaumioMHasi MpaKkTUKa

2.2.37 | DxoHOMHKA U ympaBieHHe Ha MPEANPHUITHN

3. KOMIETEHLIMU OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSI JUCLMUILIAHBI
(MOJY.JIsT)

OlNK-1: CnocobeH pelwartb 3agayn npod)eccuoHanbLHOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNIMPOBaHNUA,
MaTemMaTU4ecKoro aHanusa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

NOIK-1.1: 3HaeT: PM3NKO-XMMUYECKMNE OCHOBbI 1 METOALI MaTeMaTUYECKOro MOAENMPOBAHUS MEeTanyprmieckmnx
MPOLECCOB MOMyYeHMs LBETHbIX METANOB

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

MOTIK-1.3: BnageeT: HaBblkaMy MaTeMaTUYeCKOro aHanmaa 1 MogenMpoBaHmst

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBaHNN TEXHUYECKUX 06BLEKTOB, CUCTEM U TEXHONOMM4YECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrM4eCKux n coumanbHbIX orpaHquHMﬁ

NOIK-2.2: YMeeT: npoekTMpoBaTh OTAEMNbHbIE CTPYKTYPHbIE KOMMOHEHTLI HOBOM TEXHOMNOMMU, 0BbeKTa, CUCTEMBI

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

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OEATENBHOCTU

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AeATENbLHOCTY,
06paGaTblBaTb U npeacTaBnATb IKCNepuMeHTaribHble AaHHbIe

NOIK-4.2: YMeeT: ncnosnb3oBaTb COBPEMEHHbIE CPEACTBA N3MEPEHUNS, MaTeEMaTMYECKUIA annapat ansa oopaboTky u
aHanu3a aKcnepumeHTanbHbIX AaHHbIX

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

MOIK-4.1: 3HaeT: 0OCHOBbI METPOSIOrMK, MeToAbl 00paboTKM SKCNEPUMEHTANbHbIX AaHHbIX

OMNK-5: CnocoGeH peluaTb Hay4YHO-UCCrieaoBaTeNbCKMe 3afa4m Npy ocyLlecTBreHuMn npodeccuoHanbHoOM
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEHHbIX MH(POPMAaLMOHHBLIX TEXHONOIUIN U NPUKNaAHbIX annapaTHo-
nporpaMMHbIX CpeAcTB

MOIK-5.3: BrniageeT: HaBblkaMu aHanu3a pesynbTaToB BbIMNOMHEHUSA HAYYHO-TEXHUYECKUX 3a4a4y B
npodeccmnoHanbHOM AeaTeNbHOCTH

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

NOMK-5.2: YmeeT: npuMeHaTb MHPOPMaLMOHHbIE TEXHOMNOMMN 1 NporpaMmmHoe obecnedeHne ans peLleHms HayyHo-
nccregoBaTernbCcKkMx 3agady B obnacTtu nonyyYeHnst LBETHbIX METarnos

OlK-6: Cnoco6eH npMHUMaTb 06OCHOBaHHbIE TEXHUYECKUE peLleHUs B NpodhecCUOoHaNbLHON AeATENbHOCTH,
BblOMpaTb achdekTUBHLIE U 6e30nacHble TeEXHUYECKue cpeacTBa U TEXHONOrnm

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLECCOB MOMy4YEeHUS LIBETHLIX METAN0B

MOIK-6.3: BrniageeT: HaBblkaMu Bblbopa 3 eKTMBHBIX 1 6€30MacHbIX TEXHUYECKME CPEACTB U TEXHOIOMI

NOIK-6.2: YMeeT: aHanmanpoBaTb MHpOPMAaLIMIO O TEXHONOMMYECKOM MpOLIeCCe Mo pesynbTaTtam MOHUTOPUHIA U
NpHUMaTb 0BOCHOBaHHbIE PELLEHMS

OMNK-7: CnocobeH aHanu3npoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY AOKyMeHTauun, CBA3aHHYO C




npodeccroHanbHOW AesATeNbHOCTbLIO, B COOTBETCTBMM C AEACTBYHOLMMM HOPMaTUBHbLIMU [OKYMEHTaMu
MeTannypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUSI U UCMOJTb30BaHUS HOPMaTUBHbIX JOKYMEHTOB MeTannyprmquKoPl oTpacnu

NOTMK-7.2: YMeeT: aHanuanpoBaTb, TEXHUYECKYIO OKYMEHTALIMIO TEXHOMOM-YECKOro npouecca n NpuHUMaTh
000CHOBaHHbLIE peLLeHust

MOIK-7.3: Bnageet: HaBblkaMy COCTaBMNEHNSI U MPUMEHEHNS TEXHUYECKOW LOKYMEHTALMM NOMYyYEHUS LBETHbIX
MeTannos

YK-1: Cnoco6eH ocyLecTBNATbL NOUCK, KOUTUHECKUIA aHaNnU3 U CUHTe3 MHopMaLUmu, NPUMEHATb
CUCTEeMHbIN NoAaxoA ANs peleHnUs NocTaBreHHbIX 3agay

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

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

NYK-1.2: Npepnaraet nyTu peweHns 3agaym Ha OCHOBE CUCTEMHOro NoAaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4y B pamMKax NOCTaBMeHHOW LieNniv U BbIoOMpaTb ONTUMarnbHbIe
cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOWMX NPaBOBbIX HOPM, UMEKLLMUXCSH PeCYpPCcoB U OrpaHUyYeHum

NYK-2.1: OnpegenseT Cpoku, pecypcbl, UCNOSHUTENEN ONS peLleHns 3aga4m

NYK-2.3: TpoBOANT TEXHUKO — 3KOHOMMNYECKOE 060CHOBaHWE, aHanNn3npyeT agekBaTHOCTb NPUHUMAEMBbIX peLUEHNN
C YYETOM OENCTBYIOLLMX NPABOBbLIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble Cnocobbl pelleHns 3agad

YK-4: CnocobeH ocyLecTBnATbL AeNOoBYH0 KOMMYHUKaLUIO B YCTHOW M NUCbMeHHON hopmax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®eaepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: Bb|6wpaeT KOMMYHUKaATUBHbIE TEXHOJ10IUKN 00LLIeHns Ha rocyaapCctBe€HHOM N MHOCTPaHHOM A3bIKaXx

NYK-4.3: BeinonHAeT nepeBos npoteccuoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) HA rOCY4apCTBEHHbIN S3bIK U
obpaTHo

NYK-4.2: OcyLiecTBnsieT AeMNOBYO NEPEnncky Ha rocyfapCTBEHHOM U MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHus B coumnanbHOU U npodeccuoHanbLHoOn
cchepax

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

NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BeibnpaeT MeToapbl 1 Npuembl OLIEHKM NMpod)eCCUoHanbHOM cpeapbl

B pesyabTaTre 0CBOCHHS JUCHMILIMHBI (MOAYJ/I) 00y4alomIuiics 10/ KEeH

3.1 |3nars:

3.1.1| 1. ®usndeckue OCHOBHI IEpPead TEIUIOTHl TEIIONPOBOAHOCTHIO. 3akoH Dyphe I CTAIMOHAPHBIX YCIOBUH U
HECTAIMOHAPHBIX YCIOBUMA. [lepeHOC TEeIIOTH TeIIONPOBOAHOCTHIO B CTEHKAX, TEINIOOOMEH MPH BBIHYKICHHOM
€CTECTBEHHOH KOHBEKIMU. Yucia mojooust KOHBeKTUBHOTO Teruiooomena (Hyccenbra, [Ipanaris), ux gpuzndeckuii
CMBICI, TETNTIOOOMEH M3ITydeHHeM. PaqralinoHHbIe XapaKTepUCTHUKU Tena. Mopenb ceporo teia. OCOOCHHOCTH H3TydeHHS
ra3oB, CTallMOHApHAs TEIUIONepeavya Ha MpUMepe MOIyOrpaHIHYeHHOH TACTHHBI M JUTMHHOTO IHH/pPA,
nuddhepeHnnanbHbIC YpaBHEHHUs] KOHBEKTHBHOTO MaccorepeHoca. Yucna nogo0usi KOHBEKTHBHOIO MacCOMEPEHOCA,
YpaBHEHUS IBUKECHHUS BELICCTB U CPE/l.

3.1.2| 2. MeTon0i0ru4ecKre 0OCHOBBI MPOLIECCHOTO MOJIX0/a.

3.2 | YmeTh:

3.2.11|1. KHaCCI/Iq)I/IHI/IpOBaTB 1 XapaKTCPU30BaATh MCXaHU3MBbI TCILJIO- U MaccooOMeHa OCHOBHEIE TIOHSTHS U OIIPCACICHUS
MCXaHHUKHU )I(I/IHKOCTeﬁ U Ta30B, IPUMCHATH YPABHCHUA U ONPEACIIATH MMOKA3aTCIIN MPOUECCOB NEPEAaIN TCIUIOTHI U MaCChl
B MCTAJUTYPIrUuiYC€CKUX Ipoueccax AJisd ra30AUHaMUYECKOT0 pacdye€Ta NMOTECPh AaBJICHUA, ONPEACIIATE NOTEPU TCILIOTHI YePE3
NEYHBIC OTPpAXKIACHUS, PaCCUNUTBIBATDH IPOCTLIC TPACCHI IJIsI TPAHCIIOPTUPOBKH )I(I/I}IKOCTCﬁ WJIK Ira30B.

3.2.2 | 2. ®opMyIHpOBATh 331a9H MMPOIECCHOTO MOAX0Aa TEIUTO(PU3NIECKHIX MTPOIIECCOB.

3.3 | Bragern:

3.3.1 | 1. HaBeIkamMH OCYIIECTBIISATH PACUYETHI TEIUIO- © MaCCOOOMEHA IIPUMEHUTEIBHO K TEXHOJIOTHIECKUM MPOLIECCaM B
METaJUTypruH, petats 3aJaul ra30- ¥ THAPOJUHAMUKY IPUMEHUTEIBHO K METAILTyprU4ecKUM arperatam (Ju6o
TEXHOJIOTUSIM), TI0IOUPATh U PACCUUTHIBATH HCTOUYHHUKH TETUIOBOH M 3JIEKTPHUYECKON SHEPTUH A TEIUIOreHepalny B
METaJULypruueCKuX arperarax.

3.3.2 | 2. HaBeIkamMu peali30BBIBATh 33/1a4H1 IPOIECCHOTO MOIX0a TEIUIOPH3NIECKUX ITPOIIECCOB.

4. CTPYKTYPA U COJEPKAHUE JUCHUILINHBI (MOIYJIST)

Kon HaumenoBanmue pa3zjiesnoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHSA 3aHATASA/ Kypc IHH aTypa | pchl | paKT.

Paznea 1. Tenuiorenepanus B mevax 3a
cYeT XUMHUYECKOI JHePruH TOMJIUBA,
CBIPBSI M 3JIEKTPOIHEPTHH




1.1

OCHOBHBIE XapaKTePUCTHKH TOILTHBA
(XMMHYECKHH cocTaB, HEIMOJIHOTA
TOpPEHUsI, TOBE/ICHUE TIPH HATrPeBe,
TETIOTBOPHOCTH). O0mIas
KJIacCH(HKALMS U XapaKTePUCTHKA
TBEPJIOT0, KUKOTO 1 Ta3000pa3HOTo
BHUJIOB TOILTHBA. PacyeTs! mporeccon
ropeHust TorMBa. TeroreHepauus 3a
CUET 3JIEKTPOIHEPTUH H 32 CUET
XUMHYECKOI SJHEPTUH CHIPhEBBIX
MaTepHaoB.

/Jex/

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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

1.2

OCHOBHBIE XapaKTEPUCTHKH TOILTHBA
(XMMHYECKHUI COCTAB, HEMOJIHOTA
TOpEHHS, TOBECHHUE IIPH HATPEBE,
TEIIOTBOPHOCTH). O01mas
KJIAaCCU(HKALNSA U XapaKTSPUCTHKA
TBEPAOTO, KUIKOTO ¥ Ta3000pa3HOTO
BHJIOB TOILTMBA. Pac4eTsl mporeccos
TOPEHHUs TOTUINBA.

TerutoreHepanys 3a CUeT JICKTPOIHEPTHU
1 32 CYET XMMHUYCCKON SHEPTUH
CBIPBEBBIX MAaTEPHUAJIOB.

/J1a6/

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

J1.1
J1.2J1
2.1
2.2
2.3

€|
52
33
24




1.3 OCHOBHBIE XapaKTEPUCTUKH TOILIHBA 4 7 NYK-1.1 J1.1 €)! 0
(XMMUYECKUH COCTaB, HETIOJIHOTA NYK-1.2 [ JI1.2J1| 32
TOpEHus, IOBEJCHHUE TIPU HarpeBe, NVYK-1.3 2.1 93
TETIOTBOPHOCTH). O0mIas NVK-2.1 122 | 54
KJIacCU(UKALUS U XapaKTePUCTHKA NVyK-2.2 J12.3
TBEPJIOTO, )KUAKOTO M Ta3000pa3HOro NYK-2.3
BUJIOB TOIUIMBA. PacyeTsl mporeccos NVK-4.1
TOpEHUs TOILIUBA. NYK-4.2
TeroreHeparus 3a C4eT AMEKTPOIHEPTHH NYK-4.3
U 33 CYET XUMUYECKOU SHEPTUH HOIIK-1.1
CBIPBEBBIX MaTEpPUAJIOB. NOIIK-1.2
/Cp/ 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
HOIIK-5.3
NOIIK-6.1
HOIIK-6.2
HOIIK-6.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
NYK-9.1
NVYK-9.2
NVYK-9.3
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ipumeuanue
3aHATUSA 3aHATHA/ Kypc 197078 arypa | pChl | paKT.
Pa3gen 2. MexaHuKa :xKUAKOCTEH U
ra3oB

2.1 OCHOBHBIE IOHATHA U ONPEACTICHHUS. 4 2 NYK-1.1 [ JI1.2J1| 31 0
TToHsTHS yCTaHOBHUBILIETOCS NYK-1.2 2.1 22
(cTanMoOHapHOT0) ¥ HEYCTaHOBUBIIIECTOCS NVYK-1.3 2.2 33
(HEeCTaIMOHAPHOTO) BIKEHHS. NyK-2.1 2.3 24
YpaBHEeHHE HEPA3PBIBHOCTH MTOTOKA. NYK-2.2
Cutbl, IeCTBYIONINE B IBUXKYIIEHCS NYK-2.3
HUJICAIbHOM KUIKOCTH. Y pPaBHEHUS NYK-4.1
JBIKEHUs Ditnepa. Ypasaenue beprymnu NYK-4.2
IUTsL ONIPEJICIICHNS JaBJICHUH B NYK-4.3
JIBUKYLIEMCS TIOTOKE. PesKuMbl HNOIIK-1.1
JBIKEHUSI peanbHOll cpenbl. Yucio NOIIK-1.2
PeiiHonbca. YpaBHEHUE TBUKCHHS HNOIIK-1.3
peanbHOM XuIKocTH (ypaBHeHrne HaBbe- HOIIK-2.1
Croxca). Ypaaenue bepHymnu mis NOIIK-2.2
peanbHbIX ra3os. [lonsrue o NOIIK-2.3
TUAPOIMHAMUYECKOM MTOTPAHUYHOM CIIO€. HNOIIK-4.1
OCHOBHBIE CJIEJICTBUS U3 3aKOHOB NOIIK-4.2
COCTOSIHUS Ta30B. Buasl maBiaeHuid, nx HNOIIK-4.3
pacder U U3MEpEeHHE, B3aUMHBIIA MTEPEXO/I. NOIIK-5.1
ITotrepu naBneHus Ha TPEHUE U MECTHBIE NOIIK-5.2
comporusneHns. /JIex/ NOIIK-5.3

HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-7.1
HOIIK-7.2
HOIIK-7.3
NYK-9.1
NVYK-9.2

NYK-9.3




2.2 OCHOBHBIE TIOHATHA U ONPEICICHUS. 4 6 NYK-1.1 J1.1 €)! 0
TToHsTHS yCTaHOBHUBILIETOCS NYK-1.2 [ JI1.2J1| 32
(cTaroHapHOTO) ¥ HEYCTAHOBUBIIETOCS NVYK-1.3 2.1 93
(HeCTaIMOHAPHOTO) BHKEHIS. NVK-2.1 122 | 54
YpaBHeHHE HEpa3pbHIBHOCTH MOTOKA. NVyK-2.2 J12.3
Cuitbl, JIEUCTBYIONINE B IBUXKYIIEHCS NYK-2.3
HUJICATBHOM KUIKOCTH. Y paBHEHUS NYK-4.1
JBIDKEHUS Ditnepa. Ypasaenue beprymmm NYK-4.2
IUTSL ONIPEJICIICHUS JaBJICHUH B NYK-4.3
JIBUKYIIEMCS MIOTOKE. PeKuMBbI HNOIIK-1.1
JBIDKEHUSI peanbHol cpenbl. Yucio NOIIK-1.2
Pefinonbaca. YpaBHeHHE ABUKEHUS HNOIIK-1.3
peasibHO# )xuaKocTH (ypaBHeHue Hasbe- NOIIK-2.1
Crokca). YpaBaenue bepHymnu s NOIIK-2.2
peanbHbIX ra3os. [lonsrue o HOIIK-2.3
TUAPOIMHAMUYECKOM MTOTPAHHUYHOM CJIO€. HNOIIK-4.1
OCHOBHBIE CJIEJICTBUS U3 3aKOHOB NOIIK-4.2
COCTOSIHUS Ta30B. Buanl maBiaeHuid, nx HNOIIK-4.3
pacueT ¥ u3MepeHue, B3auMHBIH Mepexo. HOIIK-5.1
IToTepu naBiieHust Ha TPEHUE U MECTHBIC NOIIK-5.2
conporuBieHns. /JIab/ NOIIK-5.3

NOIIK-6.1
HOIIK-6.2
HOIIK-6.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
NYK-9.1
NVYK-9.2
NVYK-9.3

2.3 OCHOBHBIE TIOHATHS U OTIPE/ICTICHUS. 4 7 NYK-1.1 JI1.1 21 0
[TonATHs yCTaHOBUBILETOCS NyK-12 | J1.2]1 | 22
(cTarMoHApHOT0) U HEYCTAHOBUBIIETOCS NVK-1.3 2.1 33
(HecTalMOHApHOTO) JBIKEHHS. NyK-2.1 J12.2 24
YpaBHeHHE HEPA3PBIBHOCTH MTOTOKA. NYK-2.2 23
Cuibl, JeHCTBYIOIIUE B ABHKYLIEHCS NVK-2.3
HUJeaJIbHOM KUIAKOCTH. Y paBHEHUS NYK-4.1
JBUKEeHHs Ditniepa. YpaBHeHue bepHysum NYK-4.2
IUTSL ONIPEJICIICHNS JaBJICHUH B NVYK-4.3
JBUKYLIEMCS TOTOKe. Peskumbl HNOIIK-1.1
JBIDKEHUSI peasibHol cpenbl. Yucmo HNOIIK-1.2
Peiinonbca. YpaBHeHNE IBUKCHUS HOIIK-1.3
peansHOH XuAKOCTH (ypaBHeHue HaBbe- NOIIK-2.1
Crokca). Ypasuenue beprymu s NOIIK-2.2
peasibHbIX ra3oB. [loHsTHE O NOIIK-2.3
TUAPOJUHAMHAYECKOM IMOTPAHUYHOM CIIOE. HNOIIK-4.1
OCHOBHBIE CJIEICTBUS U3 3aKOHOB NOIIK-4.2
COCTOSIHUS Ta30B. BUabI 1aBiaeHMH, HX HNOIIK-4.3
pacder U U3MEpeHHe, B3aUMHBIH MTEPEXO/I. HOIIK-5.1
Ilotepu naBneHus Ha TPEHUE U MECTHBIE NOIIK-5.2
conpotusnenus. /Cp/ HOIIK-5.3

NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
NYK-9.1
NVYK-9.2
NYK-9.3
Kon HaumenoBanmue pasnesno u tem /Bua | Cemectp / | HacoB | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.

Pa3gen 3. CraumonapHast
TEMJIONPOBOAHOCTH




3.1

@u3ndecKkue OCHOBBI IEPEAaYH TEIUIOTH
TEIUIONPOBOJHOCTHIO. 3aKOH Dypbe st
CTalMOHapHEIX ycnoBuid. Koaddumment
TETIONPOBOTHOCTH. [IepeHoc TemIoTs
TEIUIONPOBOJHOCTBIO B CTCHKAX.
TennoBoe conporusiaeHne cTeHKH. /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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

32

dusnyeckre OCHOBBI Nepe/lady TeIIOTH
TETUIONPOBOJHOCTHIO. 3aKOH Dypbe mist
CTauoHapHEIX ycnoBuid. Koaddumment
TerIonpoBogHOCTH. [lepeHoc TemnoTs
TETIONPOBOJHOCTBIO B CTCHKAX.
TemnoBoe conpoTuBienue cTeHku. /J1a6/

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

J1.1
J1.2J1
2.1
2.2
2.3

€|
52
33
24




33

@u3ndecKkue OCHOBBI IEPEAaYH TEIUIOTH
TEIUIONPOBOJHOCTHIO. 3aKOH Dypbe st
CTalMOHapHEIX ycnoBuid. Koaddumment
TETIONPOBOTHOCTH. [IepeHoc TemIoTs
TEIUIONPOBOJHOCTBIO B CTCHKAX.
Tennosoe conporusienue crenku. /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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

Kon
3AHATUSA

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

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Pasznen 4. KoHBEeKTHUBHDBII M CJIOKHDBIN
TenJjoo0MeH

4.1

KonBektusHebli TemioooMeH. CBs3b

KO3 puIreHTa TEr000MeHa ¢
TOJIIIMHON TIOTpaHIYHOTO cltost. Yucna
mo100MsI KOHBEKTHBHOI'O TEILIOOOMEHA
(Hyccenbta, [Tpanaris), ux GU3HYecKuin
cmbici. TermooTnada mpu cBOOOIHO
KOHBEKIMH. XapakTep IBHKEHUS MTOTOKa
B 00Jb1IoM 00hEéMe. KOHBEKTHBHBIH
TEIIO00MEH TPH BBIHYXICHHOM
JIBIDKEHHH TEILIOHOCHUTESL.

/JTex/

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

J1.1
JI1.2J1
2.1
122
2.3

€
92
33
24




4.2

KonBekTuBHbIi TemnoooMeH. CBsi3b
ko3¢ unmenTa TeroooMeHa ¢
TOJIIIMHOW TIOTpaHUIHOTO cliost. Yuca
1o100Ms1 KOHBEKTUBHOTO TEIIOOOMEHA
(Hyccenbra, [Ipanaris), ux GusnyecKuii
cmbict. Temmooraaya npu cBoOOAHON
KOHBEKITMH. XapakTep IBHKEHUS MMOTOKa
B 6onbmioM 00béMe. KOHBEKTHBHBIN
TEIIO00MEH MPH BBIHYKICHHOM
JIBVDKEHUH TETNIOHOCHTEIIS.

/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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

43

KonBekTuBHBIH TemmoooMeH. CBsi3b

ko3 dunrenra rermmoobMeHa ¢
TOJIIMHON IIOrpaHUYHOro ciod. Yucna
o001 KOHBEKTUBHOTO TEILI0OOOMEHA
(HyccenbTa, [Tpanaris), ux GU3HYECKU
cmeIct. Termmooraaga mpu cBOOOXHON
KOHBEKIIMH. XapakTep ABMKEHUS MOTOKa
B 60bII0M 00bEMe. KOHBEKTHBHBIH
TEIUIO0OMEH TP BBIHYKJICHHOM
JIBIDKEHUH TETIOHOCHUTEIIS.

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

J1.1
J1.2J1
2.1
2.2
2.3

€|
52
33
24

Kon
3aHATHUS

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

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbl

Hnre
PAaKT.

IIpumeuyanue

Pa3gen 5. TenuiooOMeH u3iryueHueM




5.1

OCHOBHBIE TTOHSTHUS U ONPE/ICIICHUS.
Oueprus uznyqeHus. [I0Tok U3IydeHus,
THIIBI JIYYUCTBIX TIOTOKOB. [I10THOCTH
MOTOKA M3iy4deHust. UTHTeHCHBHOCTh
H3ITyYeHUs1, DHEPreTHIECKast IPKOCTb.
CriexTpanbHas IJI0THOCTb
HWHTEHCHUBHOCTHU U3JTy4YCHHS.
PajanoHHbIe XapaKTEePUCTHKU Tella KaK
npuéMHEKA H3IyYeHus. Mozens ceporo
Tena. OCOOCHHOCTH M3ITyYeHHS

razos. /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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

52

OCHOBHBIE IIOHATHS U ONPEACTICHHUS.
Oneprus nznydenns. [lotok u3mydenus,
THUIIBI JTy9UCTHIX TOTOKOB. I110THOCTH
MOTOKA M3NTy4yeHHs. IHTEHCUBHOCTD
U3Iy4YEHUs], SHEPreTUYecKas IPKOCTh.
CrexTpanbHasi INIOTHOCTh
MHTEHCUBHOCTH M3ITyUeHHS.
PanguanuonHble XapakTepPUCTUKY TeJla Kak
puéMHHUKa U3TydeHns. Mosens ceporo
tesa. OCOOEHHOCTH H3ITy49eHHS

razos. /Jla6/

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

J1.1
J1.2J1
2.1
2.2
2.3

€|
52
33
24




53

OCHOBHBIE TTOHSTHUS U ONPE/ICIICHUS.
Oueprus uznyqeHus. [I0Tok U3IydeHus,
THIIBI JIYYUCTBIX TIOTOKOB. [I10THOCTH
MOTOKA M3iy4deHust. UTHTeHCHBHOCTh
H3ITyYeHUs1, DHEPreTHIECKast IPKOCTb.
CriexTpanbHas IJI0THOCTb
HWHTEHCHUBHOCTHU U3JTy4YCHHS.
PajanoHHbIe XapaKTEePUCTHKU Tella KaK
npuéMHEKA H3IyYeHus. Mozens ceporo
Tena. OCOOCHHOCTH M3ITyYeHHS

razos. /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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

Kon
3AHATUSA

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

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Pa3gen 6. TemuionpoBoaHoCTh IPH
HECTAHOHAPHOM pe:KHMe

6.1

HecraunonapHas TemaonpoBoJHOCTb.
TepMuuecku TOHKHE U MAaCCUBHBIE TeJa.
3aBHCHMOCTH OOIIIETro BU/IA PEIICHUS
YPpaBHEHHS TEIUIONIPOBOAHOCTH OT THIIA
rpaHnYHbIX ycioBui. Harpes n
OXJTQXKACHHE TeJ MPH TPAaHUIHBIX
yenoBusix 111 pona. /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
NOIIK-1.1
NOIIK-1.2
NOIIK-1.3
NOIIK-2.1
NOIIK-2.2
NOIIK-2.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-6.1
HOIIK-6.2
NOIIK-6.3
NOIIK-7.1
HOIIK-7.2
NOIIK-7.3
NVYK-9.1
NYK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€
92
33
24




6.2

HecraunonapHas TEII0MpOBOJHOCTb.
TepMuuecky TOHKHE U MaCCUBHBIE TeNa.
3aBUCUMOCTh OOLIETO BUAA PELIEHHUS
YpaBHEHUSI TEMJIONPOBOJHOCTH OT TUIIA
rpaHu4HbIX ycioBuil. Harpes u
OXJIaJKAEHHE TeJ MPU TPaHUYHBIX
yenosusix 11 pona. /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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

6.3

HecranuonapHas TENI0NpOBOJHOCTb.
TepMudeckn TOHKHE U MaCCHUBHBIC TEJa.
3aBUCHMOCTH OOIIETro BUA PEIICHUS
ypaBHEHHMS TEILUIONIPOBOAHOCTH OT THIA
rpaHu4HbIX ycioBuid. Harpes u
OXJIQKACHHE TeJ MPU TPAaHWIHBIX
ycnoBusix I poma. /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
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-2.1
NOIIK-2.2
HOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
NYK-9.1
NYK-9.2
NVYK-9.3

J1.1
J1.2J1
2.1
2.2
2.3

€|
52
33
24
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Paspnen 7. Tensionepenaua




7.1

3ajaua cTaMOHAPHOM TEIUTONEPeaaud Ha
pUMepE MONYOrPAHNYEHHOMN TUIACTHHBI U
JUTMHHOTO IMJIMHJPA.

/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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

7.2

3ajaya CTalMOHAPHOM TeIUIoNnepeaayn Ha
MIpUMEpE TOTyOrPAHNYCHHOMN ITACTHHBI U
JUTMHHOTO IUANHApa. /J1ab/

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

J1.1
J1.2J1
2.1
2.2
2.3

€|
52
33
24




7.3

3agaua CTAMOHAPHOM TEIUIONEpeaayn Ha
MpUMepe MONyOrPaHUYECHHOM TIACTHHBI U
JUTMHHOTO 1tuHApa. /Cp/

12

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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

Kon
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3aHaATHs/
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aTrypa

Pecy
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IIpumevyanue

Pa3nen 8. Maccooomen

8.1

AHAaJIOTHS MTPOIIECCOB IEPEHOCa MACCHI,
TETIOTH! ¥ KOJIHYIECTBA JBHKECHHS
(umnyneca). JuddepeHunanbHbie
YpaBHEHHST KOHBEKTHBHOTO
MaccornepeHoca. Yucna nogooust
KOHBEKTHBHOT'O MaccornepeHoca. /JIek/

4

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

J1.1
JI1.271
2.1
2.2
J2.3

ol
22
93
24




8.2

AHajiorus npoueccoB IepeHoca Maccehl, 4 6
TEIUIOTHI M KOJINYECTBA ABMKCHUS
(mmmyneca). AuddepernnansHee
yYpaBHEHHSI KOHBEKTHBHOTO
MacconepeHoca. Yucina monoous
KOHBEKTHUBHOTO MacconepeHoca. /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
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-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
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
NVYK-9.1
NVK-9.2
NYK-9.3

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

4.1 O6pa3oBaTebHble TEXHOJIOTHH

5. KOMIIJIEKT OIEHOYHBIX CPEJCTB

5.1. KoMIn1eKT OlIeHOUYHBIX CPeICcTB

KoMmiekT o1ieHOUHBIX CPEeNCTB M0 JUCLMIUIMHE, COCTOSIIUI U3 MAaTEpUAIOB I TEKYLIEr0 KOHTPOJIS U IPOBEACHUS
MPOMEXXYTOUHOH aTTeCTallNH 00YJaIOIIXCs, BKITIOYAs TOPSIOK IPOBECHUS IPOMEXKYTOUHOH aTTeCTallH, CHCTEMY OLICHUBAHHUS
PEe3yJbTaTOB IPOMEKYTOUHOM aTTECTAMK M KPUTEPUH BBICTABICHUs OLICHOK npezcTaBieH B KOC quciumiuHeL.

6. YHAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MOY JISA)

6.1. Pexomenayemasi qutepaTypa

6.1.1. OcHoBHasl IMTepaTypa

ABTOpBI, COCTABUTENN

3arnaBue

W3paTenscTBO, TON

Dn.agpec

J1.1 [KpyrmosT. A, TemnorexHuka Cankr-IlerepOypr: http://e.lanbook.com/b
Bynraxosa P. 1., Jlans, 2012 ooks/element.php?
Kpyrnosa E. C. pll_cid=25&pll id=3

900

JI1.2 |burees B. A., BnosuH |OCHOBBEI METaIITyprHIeCKOr0 IIPOU3BOACTBA Cankr-IlerepOypr: https://e.lanbook.com/
K. H., Konokonb1ie Jlans, 2017 book/90165
B. M., Canranuk B.

M.
6.1.2. JlonoiHUTEILHAS JINTEPATYpa
ABTOpBI, COCTAaBUTENH 3arnaBue W3narenscTBO, rof On.agpec

JI2.1 |YerBepukosa A. T, JlabopaTopHBIi IPaKTUKYM MO TeTUT0(QHU3HKe: Openodypr: https://biblioclub.ru/in
Kpasrmosa O. C., yueOHOe mocobue OpenOyprexuit dex.php?

Anncuna . H., roCyAapCTBEHHBIN page=book&id=49263
Bonkos E. B. yHHUBepcurer, 2014 4
JI2.2 |Baprradruk H. B., CripaBoOYHHUK 10 TEIIO(GU3NISCKHM CBOWCTBAM Mocksa: Hayka, 1972 | https://biblioclub.ru/in

Anekcees B. A.

Ta30B U )KHHKOCTeﬁZ CIIPaBOYHUK

dex.php?
page=book&id=44797
7



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900
https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=492634
https://biblioclub.ru/index.php?page=book&id=447977

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI2.3 | baiikos B. 1., Temnmo¢usuka: TepMOIUHAMIKA U MuHck: Beiifimas http://biblioclub.ru/ind
[TaBmokesuy H. B. cTaTHcTHYecKas (pu3uKa: yueobHoe nmocodue mkona, 2018 ex.php?
page=book&id=56067
9

6.2. Ilepeuens pecypcoB MH(POPMAIHOHHO-TEJIEKOMMYHHKALMOHHOI ceTn "UHTepHeT"

31 | 1.06pa3oBatensHsii mopran.URL

32 | 2. HayuHo-TexHHYecKas OMOIHOTEeKa

93 | 3. Texuuueckas quTeparypa

D4 | 4. DnexTpoHHas oOpa3oBarenbHas cpena Blackboard

6.3.1 IlepevyeHnb NpOrpaMMHOro odecrnevdeHust

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 HHGOPMATMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Enunoe okHO A0CTyma K MHGOPMALMOHHBIM pecypcam

6.3.2.2 | KoHCynbTaHT-ILTIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJINHBI (MOAYJIS)

Ayn. Ne Haznauenue OcHatenue

VYuebnas ayuTopus TUISL
MIPOBEICHUS 3aHATHHA
JIEKIIMOHHOTO, CEMHHAPCKOTO,
MPAaKTUIECKOTO THIA, KypCOBOTO
MPOCKTUPOBaHMS, TIPYIIOBBIX H

YuebHbie MecTa C KOMIIBIOTCpaMH C BbBIXOAOM B HHTCPHET. PabGouee mecTo
npernoaaBarciisi B COCTaBe CTOJI, CTYII, TyM6a. KOMHB}OTep npernoaaBaTeis €

JI308 ., | DOCTYyIOM B  HHTEPHET, MHTEPAaKTHBHasg JOCKa C  IPOEKTOPOM.
WHIVUBHUIYalbHBIX  KOHCYJIBTAIHH, .
MoTOpH30BaHHBIH 9KpaH € MOTOJOYHBIM IpoeKkTopoM. IloTonouHas kamepa.
TEKyIIEero KOHTPOJIS u .
. Hoxymenr-kamepa. HactoneHbli MUKpO(hOH. 3ByKOBast CHCTEMA.
NPOMEXYTOYHOW  arTecTalyu ¢
UCIIOJIb30BaHUEM YYEOHBIX MeECT ¢
KOMITBIOTEpPaMH.
VueOHas ayIUTOPHS JUIs
[IPOBEICHUS 3aHATUI
VYueOHble MecTa (CTOMNBI U CTYNBs). Pabodee MecTo mpermoaaBaTesst B COCTaBe
JEKIOHHOTO W CEMHHApPCKOTro
cToin, cTyn, TymOa. KommbroTep mpemomaBaTens ¢ JOCTYIIOM B HHTEpHET,
THIA, KypCOBOTO IIPOCKTHPOBAHUS .
228 nHTepakTuBHas LCD-naHenb. MOTOpPH30BaHHBIH SKpaH C IOTOJIOYHBIM

(BBITIONTHEHUST  KyPCOBBIX ~ paborT),
IPYNIIOBBIX M MHAWBHAYaJbHBIX
KOHCYJIBTAIHH, TEKYILETO
KOHTPOJISL © IPOMEKYTOTHOH

npoekropoM.  Ilotonmounas  kamepa. J[loxymenrt-kamepa. HactonbHbli
MHUKpO(oH. 3ByKOBasi cHCTEMA.

8. METOAUYECKHUE YKA3ZAHUSA /11 OBYYAIOIIUXCA ITIO OCBOEHUIO JUCHTUIIJIMHBI (MOAY JISA)

Meroauyeckue yka3aHus il 00y4JarOIIHXCs 10 OCBOCHUIO THCIUILTHHBI

1. 3yuenne pabodeli mporpaMMbl JUCIUTIIHHEL.

2. [Tocemienue U KOHCTIEKTUPOBAHUE JICKITHA.

3. Obs3arenbHas MOATOTOBKA K MPAKTUYECKUM 3aHSATHSIM.

4. VI3yueHue OCHOBHOM U JIOTIOJHHUTEILHON JIUTEPATyphl, UHTEPHET-UCTOYHHKOB.
5. BeIMoTHEHNE BCEX BUIOB CAMOCTOSITENILHON pabOTHI.

OddexTrBHOE OCBOCHUE NUCLUIUINHBI IIPEATIONAracT PeryysipHOE MOCEIICHNE BCEX BUIOB ayIUTOPHBIX 3aHATHH, BHIIIOJIHEHUE
IUTAaHA CAMOCTOSATEIFHON PabOTHI B IIOTHOM 00BbeMe 1 MIPOXOKICHHUE aTTECTAIlNH B COOTBETCTBHIH C KaJIEHAAPHBIM yUeOHBIM
rpauKoM.

CTyIeHTy peKOMEHyeTCs 03HAKOMHUTECS CO CITICKOM OCHOBHOH W JTOTTOJTHATENBHON TuTepatypsl. JlocTy K HHGOPMAaIIMOHHBIM
pecypcaM OUOTHOTEKH 1 HHPOPMAITMOHHO-CTIPABOYHBIM cUCTeMaM ceTH "MHTepHeT" OpraHu30BaH B YHTAIBHOM 3ajie OMOINOTEeKH
co crarroHapHbsix [19BM, 1u6o ¢ nuunoro [I9BM (HoyTOyKa, IIIaHIIETHOIO KOMIIBIOTEpA UM HHOT'O MOOMIIBHOTO YCTPOMCTBA)
MOCPEACTBOM OECITPOBOIHOTO TOCTYIA NIPH aKTUBALUH UHIUBUAYaIbHON YIETHOH 3alHCH.

3agaHus ¥ METOANYECKUE YKa3aHHA K BBIIOIHEHUIO Ta00PaTOPHBIX PabOT COCTABICHBI B COOTBETCTBUH ¢ pabouei mporpaMMoit
JMCLMILTHHBI Teruiodu3nka u npeacrasieHsl B YMK qUCHMIUTHHBL

JlaGopaTopHEIi MPaKTUKYM HAIPAaBJICH HA YIIyOJICHHOE H3yYeHNE TEOPETHIECKOT0 MaTeprala i Ha IPHOOpETeHHE YMEHHH,
HABBIKOB U ONBITAa IPOBEICHNS KCIICPUMEHTA, aHai3a U 00pabOTKU ero pe3yabTaToB.



http://biblioclub.ru/index.php?page=book&id=560679

C 1eTbI0 OLICHKH YPOBHS OCBOCHHS MaTepHaja 0 KaxIo1 JabopaTopHO# paboTe COCTaBISIETCs OTYET, HA OCHOBaHHU KOTOPOTO
MPOBOJUTCS 3aIHTa JabOpaTOPHOH PabOTEHI.

Metoanyeckne peKOMEHIAIMK K OPraHU3aliy U BBIMOJTHEHUIO CAMOCTOATENbHOM PabOThl COCTABIEHBI B COOTBETCTBHHU C paboueit
MpOrpaMMO TUCIMIUTUHEI TEILIO(GH3UKA U peicTaBiIeHsl B YMK THCIHTUTHHEL

CamocTosTeabHas pa60Ta CTYACHTOB BKJIIOYACT OCBOCHUE TCOPETUICCKOI0O MaT€puraia, NOAroOTOBKY K BBITIOJIHECHUIO 3aJJaHAi
IMPaKTUYICCKUX 3aHHTHﬁ, 1 DOATOTOBKY K 3a4€Ty.

MeTOI[I/I‘IeCKI/Ie PEKOMEHIANU 110 OpTraHn3alnun 06p330BaTeJII)HOFO mpouecca i O6y‘IeHI/IH WHBAJINIOB 1 JIUI C OTPAHNYCHHBIMHU
BO3MOKXHOCTSAMU 310POBbA

HpI/I H€O6XOI[I/IMOCTI/I IporpaMma JUCIHHUITIINHBI MOXKET OBITH aganTupoBaHa Jid MTHKJIFO3WUBHOT'O 06y‘IeHI/I$[ HWHBAJINJIOB U JIUI] C
OIr'paHUYCHHBIMU BO3MOXHOCTAMUA 3I0POBbS C YHETOM 0COOEHHOCTEH UX HCI/IXOCl)I/BI/I‘IGCKOFO pa3BuTHA, UHAUBUAYAJIBbHBIX
BO3MOXKHOCTEH U H€O6XO,E[I/IMI:IX CIICIUaJIbHBIX yCJ'IOBI/Iﬁ ux 06y'~ICHI/IH.

HpI/I HaJIM4YWU B TPYHIIC CTYJCHTOB C OTPAHUYCHHBIMUA BO3MOKHOCTAMM 310POBbS BO3MOXXHO HCIIOJIB30BATh aTAIITUBHBIC
TCXHOJIOT'UH.

JIJI CTYZICHTOB C OTpaHIYEHHBIM CITYXOM:

- HCTIONIb30BaHUE Pa3HOOOPA3HBIX AUAAKTHYECKIX MAaTEPUAIOB (KAPTOUKH, PUCYHKH, TUCbMEHHOE OTIMCAaHUe, CXEMBI U T.I1.) KaK
TTOMOIIb JIJIs MIOHUMaHHMS U PEIIeHMsI TOCTABICHHON 3a1a4H;

- HCTIOJTb30BAHUE BUCOMATEPHAIIOB, KOTOPBIC TAIOT BO3MOXKHOCTD TIOHSTH TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHUKATUBHBIC
JIEUCTBUS;

- BBIITOJIHCHHE MPOCKTHBIX 33aHUi 110 H3y4aeMbIM TEMaM.

JIJI CTYZICHTOB C OTpaHUYEHHBIM 3pECHUEM:

- HCTIONIb30BaHNE (PUIBMOB C BO3MOXHOCTBIO BOCTIPUSTHSA HA CIYX JaBaeMOW B HUX HH(OPMALIUH JUISI TOCIIEIYIOIIETO e
o0Cy>KaeHus;

- HCTIOJIb30BAHUE ayTMOMATEPHAIIOB MO0 U3yYaeMbIM TeMaM, UMCIOIUMCS Ha Kadeape;

- HHAMBHYaIbHOE OOIIEHHUE C TPENoaBaTeNieM 110 H3y4aeMOMY MaTepray;

- TBOPYECKHUE 3aJaHusl [0 H3y4aeMbIM TEMaM WITH 110 JINYHOMY JKEJIAHHIO C YYETOM HHTEPECOB 00y4aeMoro.
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