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PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

INPUKJIATHBIE ACHEKTbBI ®U3UKO-
XUMHNYECKHUX 3HAHUU
DU3MKO-XUMHUSA METAIYPrU4eCKUX MPOLeccoB 1

CUCTEM
3akpernieHa 3a xadenapoit MeTaJLJIypIruu
YueOHslii m1aH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTauryprust IBETHBIX
MeTayioB"

Kamuduxars O0axaiaBp

Dopma 00ydeHHs 3a04Has

OO0mas TpyI0eMKOCTh 33ET

YacoB 1o yuyeOHOMY ITTaHy 108 Buas! KOHTpONA Ha Kypceax:
B TOM YHCJTIE: 9K3aMEHBI 2
ayJIMTOPHBIC 3aHATHS 14
caMoCTOsITeNIbHAs paboTa 85

YaCoB Ha KOHTPOJIb 9



Pacnpeneneﬂne YacoB JUCHUILIMHBI IO KypcaM

Kypc 2

Bun 3ansaTuit v | PII Hroro
Jlexun 8 8 8 8
JlabopatopHsie 6 6 6
Uroro ayn. 14 |14 (14 |14
KonrakThas pabora |14 (14 |14 |14
Cam. pabota 85 [85 |85 |85
Yacsl Ha KOHTPOJIb 9 9 9 9
Hroro 108 [ 108 | 108 | 108




Pa3paboTunk nporpaMmsr:

Kano. xum. nayx, ooy. xageopwi, Cemenosa Hamanvs Cepeeesna

Pabouas nmporpamMma JUCIUILIHHBL
DU3NKO-XUMHS METAJTYPTHIECKHUX MPOIECCOB H CHCTEM

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 OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

Bripaborats y 6akanaBpoB CIIOCOOHOCTH NPUMEHSITH OCHOBHBIE 3aKOHOMEPHOCTH (hH3UIECKON XUMHH K aHATIH3Y
METaJUTyprH4eCKHX CUCTEM U ITPOLECCOB.

1.1 3agaumn

Hpouecc HN3Yy4YCHUA JUCHUIUIMHBI HAIIpaBJICH Ha (I)OpMI/IpOBaHI/Ie CICOYOIUX KOMITETCHIIMM:
-F'OTOBHOCTH HCIIOJIB30BaTh (I)yH,Z[aMeHTaJ'ILHBIe O6H.I€I/IH)KeHepHBIe 3HAHUA;
-TOTOBHOCTH IPOBOJUTH PACUYECTHI U ACIATh BBIBOABI ITPU PEIICHUN MHKCHCPHBIX 3a1a4.

2. MECTO JUCHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

[uxxa (pa3aen) OIT: | 51.0.09

2.1 | TpeboBanus K npeABapUTeIbLHON OAT0TOBKe 00y4aroerocs:

2.1.1 | bezonacHOCTB KU3HENEATETLHOCTH

2.1.2 | BBeneHnne B crienMajbHOCTh

2.1.3 | BceoOmiast ucropust

2.1.4 | HOCTpaHHBIH S3bIK

2.1.5 | MUadopmaruka

2.1.6 | Uctopus Poccuu

2.1.7 | KommetorepHas rpaduka

2.1.8 | O3HakoMHTENbHAS TIPAKTHKA

2.1.9 | Pycckwii sI3bIK U KyJIBTypa pedu

2.1.10 | YuyeOHast mpakTHKa

2.1.11 | ®usuka

2.1.12 | Xumus

2.1.13 | OxonoruuecKkue MpodIeMbl METaJUTyPrUYecKOTro IIPON3BOICTBA

2.2 | AucuunjauHbl (MOAY/IU) U PAKTHKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTUCHUILTHHBI (MOAYJIs) HEOOXOIUMO KAK
npeauniecTBywIee:

2.2.1 | ABToMaTu3anus METAILTYPrUYECKUX MPOIIECCOB

2.2.2 | UadopmanroHHoe odecnieueHre METaTypru4eckoro Mpor3BOICTBA

2.2.3 | UnudopMaIiioHHbIe TEXHOJIOTHH B METALTypTUU

2.2.4 | Metannyprus 30510Ta U cepedpa

2.2.5 | Metannyprust JeTKuX U TYTrOIJIABKMX METaJJIOB

2.2.6 | Merannyprust M€y U COILyTCTBYIOIIUX 3JIEMEHTOB

2.2.7 | Merannyprust 4epHbIX METAIUIOB

2.2.8 | MopmenmmpoBaH#e TPOIECCOB 1 OOBEKTOB B METAILTYPIHH

2.2.9 | O6opymoBaHUE THIPOMETATUTYPIUICCKUX 3aBOJIOB

2.2.10 | O6opynoBaHHE TUPOMETALTYPTHUYECKUX 3aBOJIOB

2.2.11 | OcHOBBI MPOEKTUPOBAHUS METAILTYPTrHUECKUX MPeNNPUITHI

2.2.12 | IIpoexTupoBaHUE U JTOTUCTUKA TEXHOJIOTHYECKUX IPOIECCOB

2.2.13 | CoBpeMEHHBIE TEXHOJIOTUH NOIYYEHUS LIBETHBIX METAIUIOB U COIYTCTBYIOLIUX JIEMEHTOB

2.2.14 | TeopeTnyeckrne OCHOBBI HOBBIX MHUPOMETAJUTYPTUYECKUX MPOIECCOB

2.2.15 | Teopusi THAPOMETAIUTYPTUYECKUX MPOIIECCOB

2.2.16 | Teopusi MeTaUTypru4ecKux MpoIEecCcoB

2.2.17 | Teopust sKCLIEpUMEHTA

2.2.18 | Teopust 3ME€KTPOXUMUYECKUX MPOLECCOB

2.2.19 | JluteiiHoe IPOU3BOJCTBO

2.2.20 | Metamtyprus CBHHLA U COITyTCTBYIOIUX 3JEMEHTOB

2.2.21 | Meramnyprust IMHKa U COIyTCTBYIOIIUX 3JIEMEHTOB

2.2.22 | O6paboTKa METAJUIOB JaBICHHEM

2.2.23 | OcHOBBI IPOEKTUPOBAHUS U CTPOUTEIHLHOE JEIIO

2.2.24 | TepmoobpaboTKa

2.2.25 | OKOHOMHKA U YIPaBICHHE HA MPEANPHUATHH

2.2.26 ['ocynapcTBeHHast HTOrOBasi aTTecTalus

2.2.27 | 3ammTa BEITYCKHON KBaTH(UKAINOHHON PabOTHI




2.2.28 | ITonroToBka K IpoIeAype 3alIUThI BBITYCKHOW KBaTH()UKAIIMOHHOH pabOoTHI

2.2.29 | IlpenaumiomMHas IpakTUKa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS JUCIHHATIINHBI
(MOJY.JIST)

OMNK-1: CnocobGeH pelwwaTtb 3agayun npod)ecCuoHanbLHON AesTeNbHOCTU, MPUMEHAS MeToAbl MOgeNnMpPOoBaHuUSA,
MaTemMaTU4ecKoro aHasnm3a, eCTeCTBeHHOHay4Hble N O6LWenHXeHepHble 3HaHUA

NOIK-1.1: 3HaeT: pbM3nKO-XMMUYECKNE OCHOBbI 1 METOABI MaTeMaTU4YECKOro MoOAENMPOBaHUSA MeTannypruyecknx
NpoLLeCCOB NOMyYeHUs LUBETHbIX METanmnos

NOTK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBUSA MapameTpoB TEXHONOMMYECKOro npolecca, NporHo3npoBaTh
noBeAeHue npoLiecca Ha OCHoBE MaTemMaTU4ecKknx Mogenen

MOIK-1.3: BnageeT: HaBblkaMy MaTeMaTU4EeCKOro aHanmsa u MoAenMpoBaHust

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAHUM TEXHUYECKUX OO BHEKTOB, CUCTEM U TEXHONOIMYECKUX
npoueccoB C y4eTOM 3KOHOMUWYECKUX, IKOJTOrM4eCKux n counanbHbIX orpanquMﬁ

MOIK-2.2: YMeeT: NpoeKkTMpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOM TEXHOMNOMNMK, 0ObeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUpPOBaHNA TEXHNYECKNX 0OBbEKTOB, CUCTEM U TEXHOJTOTNYECKNX npoLeccoB;
OCHOBbI 3KOHOMUYECKUX, SKONOrMYECKMX U CoLMarbHbIX OCOBEHHOCTEN MeTannyprm4eckoro npomn3BoacTtea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OeATENbHOCTU

OlNK-4: CnocobeH NnpoBOAUTL U3MepeHUsi n HabnaeHus B cchepe npocheccMoHaNnbHON AeATEeNbHOCTH,
obpabaTbiBaTb U NPeACTaBNATbL IKCNepMMeHTanbHble AaHHble

NOIMK-4.2: YmMeeT: ncnonb3oBaTb COBPEMEHHLIE CPeACTBA U3MEPEHUS, MaTeEMaTUYECKUA annapaT ans 06paboTku u
aHanusa sKcnepMmMeHTarnbHbIX AaHHbIX

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

NOTK-4.1: 3HaeT: 0OCHOBbI METPOSIOrMK, METOAbLI 0OPabOTKM AKCNEPUMEHTaNbHbLIX OaHHbLIX

OINK-5: CnocobeH pelwaTtb Hay4HO-UccnegoBaTeibCkMe 3agaym Npu ocyLwecTBIeHMU NpocecCnoHanHomn
AeATeNIbHOCTU C NPUMEeHeHeM COBPEeMEeHHbIX VIHd)OpMaLWIOHHbIX TeXHONormm un NPUKNagHbIX annapaTtHo-
nporpamMMHbIX CPeacTB

NOTK-5.3: Bnageet: HaBblkaMy aHanM3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccnoHanbHoON AeaTenbHOCTU

MOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbBIX MHOPMALIMOHHbBIX TEXHOMOMMIA U NPUKNagHbIX annapaTHO-NPorpaMMHbIX
cpeacTs

NOIK-5.2: YmeeT: NpuMeHATb MHPOPMALIMOHHbBIE TEXHOMNOMMN 1 NporpamMmmHoe obecneveHne Ans peLeHms HayyHo-
nccregoBaTenbCKMX 3agay B 0bnactv nonyyYeHnsi LBETHbIX METaroB

OMNK-6: CnocoGeH NpUHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelueHuUsi B NpodeccMOoHaNbLHON AeATeNbHOCTH,
BbIGUpaTb 3chpeKTUBHbIE U Ge3onacHble TEXHUYECKMe CpeacTBa U TEXHOMOrMn

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

MOIK-6.3: Bnageet: HaBblkaMu Bbibopa adheKkTMBHBLIX U 6e30nacHbIX TEXHUYECKUE CPeACTB U TEXHOMOMMN

NOIMK-6.2: YmeeT: aHan13mpoBaTb UHpOPMALIMIO O TEXHONOMMYECKOM NpoLiecce no pesyrnbTaTaM MOHUTOPUHIa U
NPUHUMaTb 0O0CHOBaHHbLIE pPeLLEeHs

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYH AOKYMEHTaLUI, CBA3aHHYIO C
npoceccnoHarbHON AeATEeNIbLHOCTbLIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMM1
MeTannypruiyeckon otpacnu

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMNEHNST U UCMOSTb30BaHUSA HOPMATMBHbBIX JOKYMEHTOB METanypruyeckon otpacnu

NOIK-7.2: YMeeT: aHanM3nmpoBaTb, TEXHUYECKYIO JOKYMEHTALMIO TEXHOMOMM-4eCKoro npoLecca n npuHnmaTh
0B0CHOBaHHbIE peLleHnst

MOIK-7.3: BrniageeT: HaBblkaMy COCTaBMEHUS N MPUMEHEHNSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUST LBETHbBIX
MeTannos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUUYECKUMIA aHanu3 U CUHTe3 MH(OPMaLUK, NPUMEHSATb CUCTEMHbIN
noaxon ANA pelleHust NocTaBreHHbIX 3agay

NYK-1.1: HaxoguT 1 aHanuanpyeT UMEIOLLYHOCS MHopMaLmio AN peLleHns nocTaBneHHbIX 3aaay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB N HeQOCTaTKoB

NYK-1.2: NpepnaraeT nyTu pelleHns 3aayn Ha OCHOBE CMCTEMHOro nNoaxoaa

YK-2: CnocobGeH onpegendaTb KPpyr 3agay B paMKax NOCTaBNIEHHOW Lenu mn Bbl6MpaTb onTumManbHbIe
cnocobbl ux peweHnsa, ncxogsa m3 ,D,el7ICTBy|OI.IJMX npaBoBbIX HOPM, UMeHLNXCA peCcypcoB U orpaHquHMﬁ

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UCMONHUTENEN ANS peLleHns 3agayu

NYK-2.3: NpoBoanNT TEXHWUKO — 3KOHOMUYECKOE 0OOCHOBaHWE, aHanM3npyeT aaekBaTHOCTb MPUHMMAEMbIX PELLEHUI
C YY4ETOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegenseT ontumarnbHble CNnocobbl pelleHns 3agad




YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM hopmax Ha
rocynapcTBeHHOM s3bike Poccuiickon ®eaepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbibpaeT KOMMYHMKaTUBHbIE TEXHONOMM OBLLEHNS Ha FOCYAapCTBEHHOM Y MHOCTPaHHOM si3blKax

NYK-4.3: BbinonHsAeT nepeBod NpoeccnoHanbHbIX TEKCTOB C MHOCTPaHHOIO (-bIX) HA roCy4apCTBEHHbIV A3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTBJ'IﬂeT L0EeNOoBYHO Nepenncky Ha rocyaapCTtB€HHOM U MHOCTPAaHHOM A3blKax

YK-9: CnocobeH ncnonb3soBatb 6a3oBble gedeKTronormyeckue sHaHMA B couuanbHoOM U npodeccuoHanbHOMn
ccepax

NYK-9.1: NpumeHsieT 6asoBble fedekToNnormyeckne 3HaHns Bo Bcex cepax AenaTenbHOCTU

NYK-9.3: CoBepLUeHCTBYET AedEeKTONOrM4eckme 3HaHus

NYK-9.2: BblbupaeT meToabl 1 NpremMbl OLEHKU NpodecCMoHansHom cpeapl

B pe3yabTaTe 0cBOeHHS THCHUILTHHBI (MOIYJIs1) 00y4alOIUTiCS TOKEH

3.1 (3HaTn:

3.1.1| 1. TepmoauHaMuKy U KUHETUKY IIPOLECCOB B3aUMOACUCTBHS MEXy BEIIECTBAMU, 1UATPAMMBI COCTOSIHHS PAa3IUYHBIX
CUCTEM, OCHOBBI HOHHON TEOPHH JKUIKUX IIITAKOB, 2JEKTPOXUMUIECKON IPUPOABI B3aUMOJCHCTBHSA )KUAKHX IITAKOB C
METaJUIOM U IITEHHOM, OCHOBBI PABHOBECHOI'O pacIpeAEIeHNUS.

3.1.2 | 2. OcHOBHBIEC METO/IBI pacyeTa MPH PEIICHUN HHKEHEPHBIX 3a/1a4.

3.2 | YmeTh:

3.2.1| 1. IlpoBoauTh TEPMOAUHAMHYECKUM U KUHETUYECKUI aHAIU3 IIPOLIECCOB B3aUMOAEHCTBHS BEIIECTB, aHAIU3 AUarpaMM
COCTOSIHHS, OIPEIeNIATh PABHOBECHOE paclpe/ie]IeHUe BEeLECTB.

3.2.2 (2. ®opmynupoBaTh HHKECHEPHBIEC 330aUH.

3.3 | Banagersn:

3.3.1 | 1. HaBeikamu pacycTa yCJIOBUsS paBHOBECHA MCTAJUTYPIrUiCCKUX IMMPOLECCOB HAa OCHOBE 3aKOHOB TCPMOJUHAMUKU U
KWHCTUKH.

3.3.2| 2. HaBblkamu pac4éra U HHTEPIPETALUU X PE3yJIbTaTOB.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOAYJIS)

Kon HaunmMeHoBaHuUe pa3/1ei0B H TeM /BUT Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue

3aHATHS 3aHATHS/ / Kypc U aTypa | pcel | pakT.

Pa3nen 1. BBeaenune

1.1 OU3NKOXUMUS METAIITYPTUYECKUX 2 4 NOIIK-7.1 | JI1.1 0
CHCTEM U NPOLIECCOB KaK TEOPETUIECKAs NOIIK-7.2 | JI1.2J1
OCHOBA COBPEMEHHOW MUPOMETAILTYPTHH. HOIIK-7.3 2.1
Ilens 1 3a1aum Kypca, ero CBs3b CO HOIIK-6.1 | JI2.2
CMEXHBIMH TucnuIuHamMH. /Cp/ NOIIK-6.2 | JI2.3
NOIIK-6.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
NOIIK-2.1
HOIIK-2.2
HOIIK-2.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NYK-9.3
NYK-4.1
NYK-4.2
NYK-4.3
NYyK-2.1
NYK-2.2
NYK-2.3
NYK-1.1
NYK-1.2
NYK-1.3

Kon HaunmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | Hacos | Komneren- | Jlutrep | Pecy | Uure | Ilpumeuanue

3aHATHS 3aHATHS/ / Kypc UK aTypa | pcel | paKT.




Pa3nen 2. BoicokoTeMneparypHoe
OKHcJIeHre MeTaJIoB. [luccouuanust
OKCHJIOB U KapOOHATOB

2.1

TepMonnHaMUYECKHH aHAIU3 IPOLIECCOB
B3aMMO/ICHCTBUS METAIIOB C
KHCJIOPOJIOM. YIIPYTrOCTh JUCCOLUALUT
okcuza u ee cBs3b ¢ G° 1 KOHCTAaHTOMH
PaBHOBECHS PEAKIMU TUCCONNAIINH.
3aBUCHMOCTH KOHCTAHTHI PABHOBECHUS OT
TeMneparypsl. Bansaue da3oBbix
NIpeBpalLCHUH MeTajla U OKCHJa,
B3aUMHON paCTBOPHUMOCTH
KOH/ICHCUPOBAHHBIX BEIIECTB Ha
BEJIMYMHY YIPYTOCTH TUCCOLUALINY.
AHanu3 aAuarpaMMBl COCTOSHUSI METaIT -
KHCJIOPOJ Ha IIPUMEPE CHCTEMbI MeJ[b-
KHCIJIOPOJ, U 0COOCHHOCTH JMCCOLUALINN
OKCHJIOB B 3TO cucteme. IIpuHuun
MIOCIEI0BATEIFHOCTH IPEBPAICHIN TIPH
JHccoUualuy okcuaoB Menu. Kuneruka
OKHCIIEHHS TBEPIBIX MeTaiioB. Ponb
nuddy3un peareHTOB Yepe3 OKaINHy U
KPHCTAJUIOXMMUYECKOT0 MPEeBpaIleHHs Ha
rpaHuIe MeTani - okcuj. PopmanabHO-
KMHETUUYECKOE ypaBHEHUE NIPOLIECCA U €T0
aHanu3. Kuneruueckuii u

TG PY3MOHHBINA PEKUM PEAKLIUU.
Bnusanmne TeMneparypsl Ha CKOPOCTh
okucineHusd. TepMoJUHaMU4eCKU aHaIN3
peaKkuuy JUCCOIHUANH KapOOHATOB.
Kunertunka mpouecca UCCOLHALNH,
0COOCHHOCTH KPHCTAJUIOXHMUIECKOTO
npeBpaleHus. ABTOKaTalu3 Ipouecca.
BimsiHne u3menbueHust TBEpAbIX (a3 Ha
TE€PMOAMHAMUYECKUE U KUHETUYECKHUE
XapaKTEePUCTHKH TIporiecca. /J1ab/

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

J1.1
JI1.2J1
2.1
2.2
J2.3




2.2 TepMonuHaMUYECKHH aHAIU3 IIPOLIECCOB 2 19 HOIIK-7.1 | JI1.1 0
B3aUMOJIEHCTBHUS METAILIOB C HNOIIK-7.2 | J11.2J1
KHUCIIOPOAOM. YIIPYrocTh AUCCOLUALNN NOIIK-7.3 2.1
oKcHJa U ee cBsA3b ¢ G° U KOHCTaHTOU NOIIK-6.1 | JI2.2
pPaBHOBECHS PEaKLUHU TUCCOLUALINY. HOIIK-6.2 | JI2.3
3aBUCHUMOCTh KOHCTaHThI PABHOBECHS OT NOIIK-6.3
TemIepaTypsl. Brstane ha3oBerx NOIIK-5.1
IIpeBpallcHUN MeTajlla U OKCHUJa, HOIIK-5.2
B3aUMHOW PacCTBOPHUMOCTH NOIIK-5.3
KOHJICHCUPOBAHHBIX BEIIECTB Ha NOIIK-4.1
BEJIUYHHY YIPYTOCTH JUCCOLUAIUU. NOIIK-4.2
AHaIu3 AuarpaMMbl COCTOSTHHSI METaJLT - HNOIIK-4.3
KHCJIOPOJ Ha IPUMEPE CUCTEMBI MEJIb- NOIIK-2.1
KHCIIOPOJ U OCOOEHHOCTH JICCOIMAIIAN NOIIK-2.2
OKCHJIOB B 3TOHU cucteme. [IpuHiun HOIIK-2.3
MOCJIEIOBATEILHOCTH MTPEBPALICHUN TTPH NOIIK-1.1
JIMCCOIMAIIY OKCUA0B Meau. Kunernka NOIIK-1.2
OKHCIICHUS TBEPABIX METAILIOB. Pob HOIIK-1.3
Iuddy3un peareHTOB uepe3 OKaIuHY U NYK-9.1
KPUCTANIOXUMHUYECKOTO MPEBPALECHUS HA NYK-9.2
rpaHulle MeTal - okcul. dopmanbHO- NVYK-9.3
KMHETUYECKOE yPaBHEHUE MIPOLECCA U €TI0 NYK-4.1
aHanu3. Kuneruueckuit u NVyK-4.2
1 hy3HOHHBIN PEKUM pEaKIIn. NVK-4.3
BiusiHue Temneparypsl Ha CKOPOCTb NVK-2.1
okucneHus. TepMoJUHAMUYECKUN aHAIN3 NYyK-2.2
peaKIuy AUCCOUUAIMU KapOOHATOB. NYK-2.3
Kuneruxka nponecca aucconyanui, NVK-1.1
0COOEHHOCTH KPUCTAIOXUMHUIECKOTO NVYK-1.2
TpeBpalieHus. ABTOKaTaIN3 Mpoliecca. NYK-1.3
Bnmsaue m3menpYeHUs TBEpABIX (a3 Ha
TEePMOAMHAMUYECKUE U KHHETHIECKHUE
XapaKTepUCTHKH mpornecca. /Cp/

Kon HaumeHoBaHue pa3iesioB U TeM /BU/ Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATASA/ / Kype IHH aTypa | pchl | paKT.
Pa3nen 3. 'openue raszos u yriepoaa

3.1 TepMonnHAMUYECKUN aHATIN3 peaKL1i 2 6 NOIIK-7.1 | JI1.1 0
TOPEHMS BOJOPOJIA M OKCHJIA YTIEPOIa, HNOIIK-7.2 | JI1.2J1
B3aUMOJICCTBUS ra3oB-okucautenei (02, HNOIIK-7.3 2.1
CO2) ¢ TBepABIM YIIIEPOJIOM. HOIIK-6.1 | JI2.2
3aBUCHMOCTb PAaBHOBECHOI'O COCTaBa NOIIK-6.2 | JI2.3
ra30BOH (Da3bl OT TEMIEPATypPHI U HOIIK-6.3
naBieHus. KuHeTnka ropeHus razos. HNOIIK-5.1
IlenHo# MexaHU3M IpoLecca U yCIOBUS NOIIK-5.2
ero ocyuiectsieHus. [Tomyoctpos NOIIK-5.3
BOCIJIAMEHEHHUSI U BIIUSTHHE PA3THUHBIX NOIIK-4.1
(hakTOpOB Ha €ro rPaHuIlbl. Y CIOBUS, NOIIK-4.2
MIPUBOSLINE K LIETTHOMY U TETUIOBOMY NOIIK-4.3
B3pbIBY. ['padhuT xak 0ocCHOBa TBEPABIX NOIIK-2.1
TOILIUB B MeTayurypruu. CTpoeHue NOIIK-2.2
rpa¢uTta. TermoBble SBICHUS B MPOIECCEe NOIIK-2.3
B3aMMOJICHCTBUS YIJIepoa 1 KHCIOPOAa. NOIIK-1.1
Temneparypa BOCIUIAMEHEHHUS U TYILICHHS HOIIK-1.2
yrisi. OCHOBBI KHHETHKH B3aUMOJICHCTBUS HNOIIK-1.3
yriaepoja u kuciopona. /Cp/ NYK-9.1

NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVYK-4.3
NVyK-2.1
NYyK-2.2
NYK-2.3
NVYK-1.1
NYK-1.2

NVYK-1.3




Koxn HanmeHoBaHue pa3/ieJioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchl | pakT.
Paznen 4. BoccranoByieHnsi MeTaJVI0B
U3 OKCHI0B
4.1 TepMonuHAMUYECKUN aHATIN3 peaKIUi 2 2 NOIIK-7.1 | JI1.1 0
BOCCTAHOBJICHHUS METAJJIOB U3 OKCHIOB HUOIIK-7.2 | JI1.2]1
ra3000pa3HbIMH BOCCTAHOBUTEIISIMHU — NOIIK-7.3 2.1
BOJIOPOJIOM U OKCUAOM YIJIepoJa. NOIIK-6.1 | JI2.2
CpaBHEHHE UX BOCCTAaHOBHTEJIBHOI HOIIK-6.2 | JI2.3
cnocoOHocTu. BoccTanoBnenue HOIIK-6.3
METaJUIOB OKCHJIOM YTJIepojia B HOIIK-5.1
NIPUCYTCTBUU TBEPAOTrO yriepoaa. Pacuer NOIIK-5.2
TeMIlepaTypbl Ha4yajaa BOCCTAHOBJICHUS NOIIK-5.3
OKCHJIa MeTaJlla IIPH 3aJIaHHOM 0011IeM HNOIIK-4.1
JIABJICHUH OKCHUJOB yriiepona. YueT NOIIK-4.2
PacTBOPUMOCTH YIJIEPOAA B METAJLIE. NOIIK-4.3
MexaHu3M U KHHETHKa BOCCTAHOBICHUS NOIIK-2.1
METaJUIOB U3 OKCHUJIOB ra3aMH. NOIIK-2.2
CranuitHOCTh TpoLecca; CTalauH, HOIIK-2.3
ONpeeIAoLUe CKOPOCTh. Y CI0BUS HOIIK-1.1
pealn3aliuyu KHHETUYECKOTO U NOIIK-1.2
nuddy3rnorHOTO pekKMOB. /JIex/ NOIIK-1.3
NYK-9.1
NVYK-9.2
NVYK-9.3
NYK-4.1
NyK-4.2
NVYK-4.3
NYK-2.1
NyK-2.2
NVyK-2.3
NVYK-1.1
NVyK-1.2
NYK-1.3
4.2 TepMoanHAMUYECKH aHATIN3 PEaKIHii 2 8 HOIIK-7.1 | JI1.1 0
BOCCTAHOBJICHUSI METAJJIOB U3 OKCHJIOB NOIIK-7.2 | JI1.2J1
ra3000pa3HbIMH BOCCTaHOBUTEIISIMU — NOIIK-7.3 2.1
BOZIOPOJIOM U OKCUAOM YIIepoJa. HOIIK-6.1 | JI2.2
CpaBHEHHE UX BOCCTAaHOBUTEIILHOM HOIIK-6.2 | JI2.3
criocoOHocTH. BoccTaHoBiieHue NOIIK-6.3
METaJUIOB OKCHJIOM YIJIEpPOJa B HOIIK-5.1
MIPUCYTCTBUU TBEPAOIO yriepoga. Pacuer NOIIK-5.2
TeMIIepaTypbl Hadaja BOCCTAHOBIICHUS HOIIK-5.3
OKCHJIa METaJlJIa MPH 3aJaHHOM O0IIIeM NOIIK-4.1
JIaBJICHUU OKCHUJOB yIiIepoja. Yder NOIIK-4.2
PacTBOPUMOCTH YTIIEPOAa B METALIE. NOIIK-4.3
MexaHu3M 1 KHHETHKA BOCCTAHOBIICHUS HOIIK-2.1
METAJJIOB U3 OKCHJIOB Fa3aMH. NOIIK-2.2
CraauiiHOCTh TpoLIeCcCca; CTAIHH, HOIIK-2.3
OTIPECIISIONINE CKOPOCTh. Y CIOBHUS NOIIK-1.1
peanu3anuy KHNHETHIECKOTo 1 NOIIK-1.2
nuddys3uonnoro pexxumos. /Cp/ HOIIK-1.3
NVYK-9.1
NYK-9.2
NYK-9.3
NyK-4.1
NVK-4.2
NYK-4.3
NyK-2.1
NvyK-2.2
NYK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
Kon HaunmeHnoBaHue pa3ieioB U TeM /BU] Cemectp | YacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kvypc 197074 aTypa | pchl | paKT.




Pa3gen 5. Ctpoenue u cBoiicTBa
METAJLTYPru4ecKAuX pacijiaBoB

5.1

AHanu3 CTpOeHHs *KUAKUX METAIIOB Ha
OCHOBE 00IMNX (PU3UKO-XUMHUIECKHX
NIPEICTABICHUN O CTPOCHUY KUAKOCTEH.
AMopdHbBIE METAILIBI U CIUIABBI, CIIOCOOBI
uX nony4yeHus. Posp miakos B
METaJUTYyprHYeCKHX MPOIeccax.
XUMHUYECKUH 1 MUHEPAJIOTUYECKU I
aHaJM3 TBEP/BIX MIJTAKOB U UX
Kaccudukarys. JuarpaMMel COCTOSTHAS
BaKHEUIINX JBOMHBIX CUCTEM HA OCHOBE
OKCHJIOB KaNbIHsl, KPEMHUS U aTFOMUHHUS.
OKcneprMeHTaNbHbIE OCHOBBI HOHHOM
TEOPUIDKUIKIX IILIAKOB
(PEHTTeHOCTPYKTYpHBIE HCCIEIOBAHUS,
ANEKTPONPOBOAHOCTD KHUIKHUX LIITAKOB,
OJIC B cuctemMe METall - HIIaK).
IlomynpoBOJHUKOBBIE CBOMCTBA OKCUIOB
MePEXOJHBIX METAJLIOB.
TepMoarHaMuyeckas akTHBHOCTb
KOMITOHEHTOB IIIITAKOBOTO PACIIIaBa.
OCHOBHBIE NTOJIOKEHHS TEOPHH
COBEPIIEHHBIX HOHHBIX PACTBOPOB U
TIPUYMHEBI OTKJIOHEHHUS OT Hee.
MHUKPOHEOTHOPOTHOCTD IILIAKOB.
CTpyKTypHO-4yBCTBUTEIBHBIE CBOIICTBA
1IIaKoB. BsA3kocTe U yaenbHas
IEKTPOIIPOBOTHOCTD, X 3aBUCHMOCTH OT
coctaBa 1 TeMreparypsl. Koaddumnmenrtsr
I y3Un POCTHIX U KOMIUIEKCHBIX
1OHOB. IloBepXHOCTHBIE CBOMCTBA
METAJUTMYECKHUX U ITAKOBBIX PACILIaBOB.
3aBUCHMOCTh TOBEPXHOCTHOTO
HATSKEHUs OT KOHIIEHTPAlUU
MTOBEPXHOCTHO-aKTUBHBIX KOMITOHEHTOB.
MexdaszHoe HaTsLKCHNE HA TPaHUIE
MeTajljia co IIaKOM U paboTa aare3uu
(a3. Poip mOBEepXHOCTHBIX SBICHUH B
Iporeccax KPHCTaJUIN3aluy MeTaslIa,
pacTeKkaHus pacIuiaBa o TBepoit
MTOBEPXHOCTH U yAaIEHHS
HEMEeTaJUTMYECKHX BKIFOueHuit. /JIex/

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

J1.1
J1.2J1
2.1
2.2
2.3
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AHaIIN3 CTPOCHUS KUAKUX METAJIOB Ha
OCHOBE 00IINX (PH3HKO-XUMHUCCKHX
TIPEACTABICHUI O CTPOCHHUH JKUIKOCTEH.
AMop(hHBIC METAIIIBI U CIIIABHI, CIIOCOOBI
UX MoNy4yeHus. Poip 1muiakoB B
METaJUTypruuecKux nporeccax.
XuMHUECKUI U MUHEPATIOTMUECKUI
aHaJU3 TBEPABIX IIUIAKOB U UX
knaccudukanus. JluarpaMmMbl COCTOSHUS
BaKHEHIIINX IBOMHBIX CHCTEM Ha OCHOBE
OKCHJIOB KaJbIIWsl, KPEMHHUS U aJTFOMHHUSI.
DKcnepUMEeHTaIbHbIE OCHOBBI HOHHON
TEOPHUH KUJKUX IIJIAKOB
(PEHTTeHOCTPYKTYpHBIE HCCIEIOBAHNUS,
9JIEKTPOIPOBOJHOCTD KUIKHUX [IIAKOB,
O/IC B cucTeme MeTall - 1jaKx).
[oaynpoBOJHUKOBEIE CBOMCTBA OKCHIOB
MIePEXOJHBIX METaJUIOB.
TepMonuHamMuyeckast aKTUBHOCTh
KOMIIOHEHTOB LIUIAKOBOT'O pacIliaBa.
OCHOBHBIE ITOJIOXKEHHS TCOPUH
COBEPILIECHHBIX HOHHBIX PACTBOPOB U
MIPUYUHBI OTKJIOHEHUS OT Hee.
MHEKPOHEOTHOPOTHOCTH IIUIAKOB.
CTpyKTypHO-4yBCTBUTEIIbHBIE CBOMCTBA
[UIAKOB. BS3KOCTE U ynenbHas
3JIEKTPOIIPOBOJHOCTD, UX 3aBUCUMOCTH OT
cocTaBa 1 TeMiepatrypsl. KoaddummenTsr
nuddy3un IPOCTHIX U KOMIUIEKCHBIX
noHoB. IToBepxHOCTHBIE CBOIICTBA
METAJUTMYECKHUX U [IUTAKOBBIX PACIUIaBOB.
3aBHCHMOCTH TOBEPXHOCTHOTO
HATSDKEHUS OT KOHIICHTPALUU
MIOBEPXHOCTHO-aKTUBHBIX KOMIIOHEHTOB.
MexhaszHoe HaTsDKSHHE Ha TPaHHUIIe
MeTaJlla CO HIIAKOM U paboTa aare3nn
(a3. Posp MOBEepXHOCTHBIX SIBJICHUHA B
IIporeccax KpUCTaJUIN3aIiy MeTaslia,
pacTekaHHs pacIuiaBa Mo TBEpIOH
MIOBEPXHOCTH H yATECHU
HEMETAJUTMYECKIX BKIIFOueHui. /J1ao/

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

J1.1
JI1.2J1
2.1
122
2.3




5.3 AHanu3 CTpOeHUs KUIKUX METaNIOB Ha 2 20 HOIIK-7.1 JI1.1 0
OCHOBE OOIIHNX (PU3HKO-XUMHUECKUX NOIIK-7.2 | JI1.2J1
NIPEICTABICHUN O CTPOCHUU KUAKOCTEH. NOIIK-7.3 2.1
AMop(hHBIC METAIIIBI U CIIIABHI, CIIOCOOBI NOIIK-6.1 | JI2.2
UX MoNy4yeHus. Poip 1muiakoB B HOIIK-6.2 | JI2.3
METaJUTypru4ecKuX mporeccax. NOIIK-6.3
XuMHUECKUI U MUHEPATIOTMUECKUI NOIIK-5.1
aHaJu3 TBEPJBIX HUIAKOB U UX HOIIK-5.2
xkinaccudukanus. JluarpaMMbpl COCTOSTHUS NOIIK-5.3
BaKHEHIIINX IBOMHBIX CHCTEM Ha OCHOBE NOIIK-4.1
OKCHJIOB KaJIbIUsl, KDEMHHUS U QJIFOMAHHSA. NOIIK-4.2
DKcnepUMEeHTaIbHbIE OCHOBBI HOHHON HOIIK-4.3
TEOPUKUJIKUX [IJIAKOB HNOIIK-2.1
(PEHTTEHOCTPYKTYPHBIE UCCIICIOBAHHS, NOIIK-2.2
SIEKTPOIPOBOAHOCTbD JKAIKHX LIIAKOB, HOIIK-2.3
O/IC B cucTeme MeTall - 1jaKx). NOIIK-1.1
IToynpoBOIHUKOBBIE CBOHCTBA OKCHJIOB NOIIK-1.2
TIEPEXOIHBIX METAJLIOB. HNOIIK-1.3
TepMonuHamMuyeckast aKTUBHOCTh NYK-9.1
KOMITOHEHTOB IIJIAKOBOT'O pacIuiaBa. NYK-9.2
OCHOBHBIE I10JIOKEHUS] TEOPUU NVYK-9.3
COBEPILEHHBIX HOHHBIX PACTBOPOB U NYK-4.1
TIPUYHHEI OTKJIOHCHHUS OT Hee. NYK-4.2
MHKpPOHEOAHOPOJHOCTD LIJIAKOB. NVK-4.3
CTpyKTypHO-4yBCTBUTEIIbHBIE CBOMCTBA NVK-2.1
[UIAKOB. BS3KOCTE U ynenbHas NYyK-2.2
3JIEKTPOMPOBOIHOCTh, UX 3aBUCUMOCTh OT NYK-2.3
cocraBa u Temreparypbl. KoahduiueHTsr NYK-1.1
nuddy3un IPOCTHIX U KOMIUIEKCHBIX NVK-1.2
noHOB. [ToBepXHOCTHBIEC CBOICTBA NYK-1.3
METAJUTMYECKHUX U [IUTAKOBBIX PACIUIaBOB.
3aBHCHMOCTH TOBEPXHOCTHOTO
HATSDKEHUS OT KOHIICHTPALUU
MIOBEPXHOCTHO-aKTUBHBIX KOMIIOHEHTOB.

MexhaszHoe HaTsDKSHHE Ha TPaHHUIIe
MeTaJlla CO HIIAKOM U paboTa aare3nn
(a3. Posp MOBEepXHOCTHBIX SIBJICHUHA B
IIporeccax KpUCTaJUIN3aIiy MeTaslia,
pacTekaHHs pacIuiaBa Mo TBEpIOH
MIOBEPXHOCTH H yATECHU
HEMETAJUTHYECKUX BKITIoYeHu. /Cp/
Kon HaunmeHoBaHue pa3/1e10B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pa3gen 6. OcHoBBI TEOPUU
B3aUMO/IEHCTBHS KUIKOT0 METAJIJIA 1
IaKa




6.1 DNeKTpOoXUMHYECKasl IPUpoIa NOIIK-7.1 | JI1.1
B3aUMOJEHCTBHUS KUIKUX [IJIAKOB C HNOIIK-7.2 | J11.2J1
METaJIJIOM M IITSHHOM (KaueCTBEHHAs NOIIK-7.3 2.1
KapTuHa). JIBOHHOMN 21eKTpUIECKUil cion HOIIK-6.1 | JI2.2
Ha rpanune ¢as. [lonstue o HOIIK-6.2 | JI2.3
COTIPSDKEHHBIX JICKTPOJHBIX MPOIIECCaX. NOIIK-6.3
PaBHOBECHBIH 27EKTPOIHBIN IOTEHIUAI U NOIIK-5.1
€ro CBsI3b C AaKTUBHOCTSMU U NOIIK-5.2
KOHLIEHTPALUSMHU PEarcHTOB. HNOIIK-5.3
PaBHOBecHOE pacnpeziesieHue Kuciopoa NOIIK-4.1
MEX]ly METAJUIOM U IITakoM. DakTopsl, NOIIK-4.2
BIIHSIIOIUE HA OKUCIUTENbHYIO HOIIK-4.3
CIIOCOOHOCTH IITaKa. PaBHOBeCHOE NOIIK-2.1
pacnpenenenue cepsl u pochopa MexIy HOIIK-2.2
METaJUIOM U 1uIakoM. DakTopsl, HOIIK-2.3
BIIHSIONINE HA KO HUITMEHTHI NOIIK-1.1
pacnpeneicHus. Y cioBust 3G GHEeKTUBHOM NOIIK-1.2
necynbdypanuu u nepochoparyu HOIIK-1.3
cru1aBoB. CKOPOCTD AIIEKTPOAHOTO NYK-9.1
rpoiiecca U TIOTHOCTh TOKa. NYK-9.2
DNeKTpOoIHAs MOISAPU3ALIN. NYK-9.3
BonbramnepHas xapakTepUCTHKA, PEXKUM NYK-4.1
3JIEKTPOAHOTO Tporecca. CTanoHapHbII NYK-4.2
MIOTEHIMaJl HEPABHOBECHOW CUCTEMBI NVK-4.3
Mertaui-nuiak. Onpenenexnue NyK-2.1
JTUMUTHUPYIOIINX CTAAUN U CKOpOCTel NVyK-2.2
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX NVyK-2.3
peakuuii ¢ UICTIOJIB30BaHUEM NYK-1.1
BOJIBTAMIIEPHBIX XapPAKTEPUCTUK NVK-1.2
3MEKTPOIHBIX TporieccoB. /JIek/ NVYK-1.3

6.2 DNEeKTpOXUMHUYECKas PUPOAA HOIIK-7.1 | J1.1
B3aUMOJEHCTBUS KUIKUX [IJIAKOB C HNOIIK-7.2 | JI1.2J1
METAJUIOM H IITEHHOM (KauecTBeHHAast HOIIK-7.3 2.1
KapTHHA). JIBOHHOM 21€KTpUUeCKuil cion HOIIK-6.1 | JI2.2
Ha rpanuie ¢as. [Tonstue o HOIIK-6.2 | JI2.3
COIIPSKEHHBIX AJIEKTPOAHBIX IIPOLECCAX. NOIIK-6.3
PaBHOBeCHBIN AJ1EKTPOAHBII MOTEHIMAT U HOIIK-5.1
€ro CBA3b C aKTUBHOCTSIMU U HOIIK-5.2
KOHIIEHTPALUSIMU PEAreHTOB. NOIIK-5.3
PaBHOBeCHOE pacnpeneneHre KUCIopoa NOIIK-4.1
MEX]ly METaJUIOM U IUTakoM. PaKTopsl, HOIIK-4.2
BITUSIFOLIE HA OKUCIIUTEIHHYIO NOIIK-4.3
CIIOCOOHOCTH IITaKa. PaBHOBECHOE NOIIK-2.1
pacmpezeneHue cepsl 1 pochopa MexIy NOIIK-2.2
METaJUIOM U IuTakoM. DaKTophl, NOIIK-2.3
BIHSTFOIIIUE HA KO DUITHESHTHI HOIIK-1.1
pacnpeneneHus. Y cinoBust 3G HEeKTUBHOM NOIIK-1.2
necynbdypanuu u nepochoparyu HOIIK-1.3
cruiaBoB. CKOPOCTB AJIEKTPOJIHOTO NYK-9.1
TpOLECCa U INIOTHOCTH TOKA. NYK-9.2
DneKTpoIHas MOISPU3aLHSL. NYK-9.3
BonbsramnepHas xapakTepuCTHKA, PEXKUM NYK-4.1
3JIEKTPOAHOTO nporecca. CTanroHapHbII NYK-4.2
MOTEHIMA]l HEPABHOBECHOU CUCTEMBI NVK-4.3
MeTaiut-nak. OnpeaeneHue NyK-2.1
JTUMUTHPYIOIIMX CTaJAUNA U CKOPOCTEH NYK-2.2
OKHCIINTEIIEHO-BOCCTAHOBUTEIIBHBIX NYK-2.3
peakuuii ¢ UICIOJIb30BaHUEM NYK-1.1
BOJIBTAMIIEPHBIX XaPAKTEPUCTUK NYK-1.2
AIEKTPOHBIX TporieccoB. /J1ab/ NYK-1.3




6.3 OnexTpoxuMudecKas mpupoaa 2 16 HOIIK-7.1 | JI1.1 0
B3aUMOJEHCTBHUS KUIKUX [IJIAKOB C HNOIIK-7.2 | J11.2J1
METaJIJIOM M IITSHHOM (KaueCTBEHHAs NOIIK-7.3 2.1
KapTuHa). JIBOHHOMN 21eKTpUIECKUil cion HOIIK-6.1 | JI2.2
Ha rpanune ¢as. [lonstue o HOIIK-6.2 | JI2.3
COTIPSDKEHHBIX JICKTPOJHBIX MPOIIECCaX. NOIIK-6.3
PaBHOBECHBIH 27EKTPOIHBIN IOTEHIUAI U NOIIK-5.1
€ro CBsI3b C AaKTUBHOCTSMU U NOIIK-5.2
KOHLIEHTPALUSMHU PEarcHTOB. HNOIIK-5.3
PaBHOBecHOE pacnpeziesieHue Kuciopoa NOIIK-4.1
MEX]ly METAJUIOM U IITakoM. DakTopsl, NOIIK-4.2
BIIHSIIOIUE HA OKUCIUTENbHYIO HOIIK-4.3
CIIOCOOHOCTH IITaKa. PaBHOBeCHOE NOIIK-2.1
pacnpenenenue cepsl u pochopa MexIy HOIIK-2.2
METaJUIOM U 1uIakoM. DakTopsl, HOIIK-2.3
BIIHSIONINE HA KO HUITMEHTHI NOIIK-1.1
pacnpeneicHus. Y cioBust 3G GHEeKTUBHOM NOIIK-1.2
necynbdypanuu u nepochoparyu HOIIK-1.3
cru1aBoB. CKOPOCTD AIIEKTPOAHOTO NYK-9.1
rpoiiecca U TIOTHOCTh TOKa. NYK-9.2
DNeKTpOoIHAs MOISAPU3ALIN. NYK-9.3
BonbramnepHas xapakTepUCTHKA, PEXKUM NYK-4.1
3JIEKTPOAHOTO Tporecca. CTanoHapHbII NYK-4.2
MIOTEHIMaJl HEPABHOBECHOW CUCTEMBI NVK-4.3
Mertaui-nuiak. Onpenenexnue NyK-2.1
JTUMUTHUPYIOIINX CTAAUN U CKOpOCTel NVyK-2.2
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX NVyK-2.3
peakuuii ¢ UICTIOJIB30BaHUEM NYK-1.1
BOJIBTAMIIEPHBIX XapPAKTEPUCTUK NVK-1.2
3MEeKTPOIHBIX Tporeccos. /Cp/ NYK-1.3

Kon HaunmeHoBaHue pa3/1eioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kvypce 197078 arypa | pChl | paKT.
Pa3nen 7. Packuciienne meraJjuia,
o0pa3oBaHMe U ylajaeHue
HeMeTAJJIMYeCKHX BKJII0YeHMii

7.1 OO1m1ast XapakTepUCTHKA MPOIIECCOB 2 2 HOIIK-7.1 | J1.1 0
packuciierust. CriocoObl pacKUCICHHS. NOIIK-7.2 | JI1.2J1
PackucnurenbHas cCliocOOHOCTD HOIIK-7.3 2.1
3JIEMEHTOB. 3apOXKICHUE HOIIK-6.1 | JI2.2
HEMETAJUTMISCKUX BKITIOYCHUH. HOIIK-6.2 | JI2.3
IlosiBneHue 3apoablleii B TOMOI€HHON NOIIK-6.3
CHUCTEME U HA F'OTOBBIX [IOBEPXHOCTSIX. NOIIK-5.1
YKpynHEeHHe BKIIOUEHH. NOIIK-5.2
TepMoanHAMHYECKOE PACCMOTPEHUE NOIIK-5.3
nponecca. Kuaernka o0pazoBaHusi HOBOH NOIIK-4.1
(a3pl. YKpynHEHHE BKIIOUECHUH U UX NOIIK-4.2
yaaneHue u3 merauia. Kuneruka NOIIK-4.3
koaryssui. CKOpoCTh BCIUIBIBAHUE NOIIK-2.1
BKJIFOUEHUH B )xuKkoM metajuie. [lepexon HOIIK-2.2
BKJIIOYEHUH U3 METaJlIa B IUIAK. NOIIK-2.3
/JTex/ HOIIK-1.1

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

NVK-1.3




7.2

OOmas xapaKTepUCTHKA IPOIECCOB
packuciaeHus. CnocoObl pacKUCICHUS.
PackucnurensHas CriocoOHOCTB
3JIEMEHTOB. 3apOKICHUE
HEMETaJUIMYEeCKUX BKIIOUECHUH.
ITosiBnenue 3apoapliiell B rOMOr€HHOM
CUCTEME U Ha F'OTOBBIX IOBEPXHOCTSIX.
YKpynHeHue BKIIOUEHUH.
TepMoanHaAMHUYECKOE PAaCCMOTPEHUE
nponecca. Kuaerrnka o6pa3oBaHuUs HOBOH
(a3pl. YKpyIHEHNE BKIIOUSHUH U X
yaaneHue u3 Metamna. Kuneruka
koaryysinuu. CKOpocTh BCIUIBIBAaHUE
BKJIIOYEHUH B xKUJIKOM MeTaiuie. [lepexon
BKITIOYEHWH 13 MeTayia B nuiak. /Cp/

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

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

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

Cemectp
/ Kvypce

Yacos

Komneren-
JIginse

Jlutep
aTrypa

Pecy
PChI

Hnrte
PAKT.

IIpumevyanue

Pasznen 8. 3akiarouenue

8.1

Ponb hM3HKO-XMMHUYECKOTO aHAII3a
METAJLTYPrUYECKHUX MPOILIECCOB B
COBEPIICHCTBOBAHUH CYIICCTBYIOIIHUX U
pa3paboTKe HOBBIX TEXHOJIOTUH
TIOTy9eHHsT METaJUIOB U cIu1aBoB. /Cp/

2

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

J1.1
JI1.271
2.1
2.2
J2.3

4.1 Odpa3oBaTebHble TEXHOJOTHH




5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMIJIeKT OIleHOYHBIX CPEACTB

Kommekr OILICHOYHBIX CPEACTB 11O JUCHUITIUHE, COCTOSIIUHN U3 MaTCepUuajIoB U1 TCKYIIETO KOHTPOJIA U IPOBCACHUA
HpOMe)I(yTO‘lHOﬁ arTeCTaluu O6y‘-IaIOHII/IXC$[, BKJIIOYas MOPAAOK IMPOBCACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluu, CUCTCMY OLICHUBAHUA
PE3yIbTAaTOB HpOMe)KyTO‘IHOﬁ aTTECTAllUU U KPUTEPUU BBICTABJICHUSA OLCHOK IPEACTABIICH B KOC JUCIHUILINHBI.

6. YHAEBHO-METOJUYECKOE U TH®OPMAINIMOHHOE OBECIHHEYEHHUE TUCIUITJIMHBI (MOY JIS)

6.1. Pexomengyemasi iureparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, rof On.agpec
JI1.1 |burees B. A., BnosuH |OCHOBEI METaIITyprHIECKOr0 IIPON3BOICTBA Cankt-IlerepOypr: https://e.lanbook.com/
K. H., Konoxomb1es B. Jaus, 2017 book/90165
M., Canranuk B. M.
JI1.2 | Pomanenko E. C., dusnuecKas XUuMus: yaeOHoe mocoone Craspomnonb: ATPYC, |https:/biblioclub.ru/in
@pannesa H. H. 2012 dex.php?
page=book&id=27742
2
6.1.2. JlonosiHuTEILHAS JIUTEPATYpPa
ABTODBI, COCTaBUTEIH 3arnaBue UznarenscTBo, TOX On.aapec
JI2.1 |Makapos A. H. TennooOMeH B 3J€KTPOIYTOBBIX U (haKeIbHBIX Cankr-IlerepOypr: http://e.Janbook.com/b
METaAJUTyprHYECKUX eyaxX U SHEPreTUUECKUX Jlanp, 2014 ooks/element.php?
yCTaHOBKax pll_id=50681
JI2.2 | bymupopoBal. B., duznueckas Xumus: yaeOHoe mocodne Kazanb: Kazanckuit https://biblioclub.ru/in
Tamameraunos 0. T, HAy4YHO- dex.php?
Spomesckas X. M., HCCIIEN0BATENbCKUI page=book&id=25836
Bapabanos B. I1. TEXHOJIOTHIECKUH 0
YHUBEPCHUTET
(KHUTY), 2012
JI2.3 |Makapos A. T, TeopeTHueckue U MPaAKTUIESCKUE OCHOBBI OpeHnoOypr: https://biblioclub.ru/in
Carunma M. O., (usndeckoit xumun: yaebHoe Tocooue OpeHOyprekuii dex.php?
Pazgobpees /1. A. roCy1apCTBEHHbII page=book&id=36484
yHHBepcureT, 2015 0
6.3.1 IlepevyeHnb MPOrpaMMHOro odecrevdeHust
6.3.1.1 | Microsoft Windows

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

6.3.1.3 | Google Chrome

6.3.1.4|7-Zip

6.3.1.5 | Mozilla Firefox

6.3.2 Ilepeuenb MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

KoncynbranT-mmtoc

6.3.2.2 | EnHOE OKHO #OCTyTa K HHPOPMAIMOHHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIHUIJIMHBI (MOAY JIA)

Ayn. Ne

Hasnauenue

OcHalleHue

225

VYueOHas ayIUTOPHS JUIs
[IPOBECHUS 3aHATUI
JEKIIMOHHOTO U CEMHMHAapCKOro
THIA, KypCOBOTO IPOCKTHPOBAHUS
(BBIIONTHEHUST  KYPCOBBIX ~ paborT),
TPYNIOBBIX U  HMHAUBUIYalbHBIX
KOHCYJIbTaIHH, TEKyIIero

KOHTPOJISI U IPOMEKYTOUHOU

VYueOnble MecTa (CTOMNBI M CTYNBs). Pabodee MecTo mpemoaaBaTelst B COCTaBe
cTon, cTyn, TymbOa. KommbroTep mpemopaBaTens C JOCTYIIOM B HHTEpHET,
WHTEPaKTUBHBII IIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOIA.
MoTopH30BaHHBIN 3KpaH C MOTOJOYHBIM NpoekTopoM. [loTonmouHas kamepa.
HokymenT-kamepa. HacTonpHEIH MUKPOGOH. 3ByKOBast CHCTEMA.

228

YuebHas ayIUTOpHUs TS
HPOBEJICHUS 3aHATHH
JEKIHOHHOTO W CEeMHHAapCKOTO
THIA, KypCOBOTO TPOCKTHPOBAHHS
(BBIMIOJIHEHHUsSI  KypCOBBIX  pabor),
TPYNIIOBBIX ¥ MHAWBHAYaJIbHBIX
KOHCYJIbTAIUH, TEKyIIEero
KOHTPOJISL ¥ IPOMEKYTOTHOH

VYuebuble MecTa (CTONBI U CTYNbs). Pabodee MecTo mpemnogaBaTenst B COCTaBe
cToi, cTyn, TymOa. KommbprooTep mmpenogaBateis C JOCTYIIOM B HHTEPHET,
nHTepakTuBHas LCD-nanenb. MOTOpPH30BaHHBIH 3KpaH C IOTOJIOYHBIM
npoekropoM. Ilotonmounas  kamepa. J[loxymenrt-kamepa. HactonbHbIi
MHUKpO(dOoH. 3ByKOBasi cUCTEMA.



https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=277422
http://e.lanbook.com/books/element.php?pl1_id=50681
https://biblioclub.ru/index.php?page=book&id=258360
https://biblioclub.ru/index.php?page=book&id=364840

300

VYueOHas ayJIuTOpHs Juist
IIPOBEICHUS 3aHATUI
JEKIUOHHOTO M CEMHUHAPCKOIro
TUMA, KypCOBOTO IPOEKTUPOBAHHS
(BBITONTHEHHUST  KYPCOBBIX  pabor),
IPYNIOBBIX U  HHAUBUAYAIIbHBIX
KOHCYJIbTallui, TEKYLIETo

KOHTPOJISL K IPOMEKYTOYHOM

VYueOHble MecTa, 00OpyIOBaHHBIC OJOYHOH MeOETbI0 C PACIIONIOKCHHEM
ampurearpom. Pabouee MecTo mpemopaBaTens B COCTaBe CTOM, CTyJ, Tym0a,
TpuOyHKa, KOMIIBIOTEp IMpernojaBarelii ¢  JOCTYIIOM B  HHTEpHET,
HHTEpaKTHUBHAS JOCKa C MPOEKTOpPOM. MOTOpH30BaHHEIH 3kpaH [loTomo4nbre
MIOBOPOTHBIE KaMephl. JlokymeHT-kamepa. HacTombHbI MUKpOQoH. 3ByKOBas
cucreMa. MapkepHas 1ocka.

J1406

JlabopaTopus THIPOMETAILTy PrUH

- TIpoBeleHWE  JTabOPATOPHBIX
pabor mo  XuMmMuHM,  XUMHHU
METaJUIOB, Ul BCEX HaIpaBJICHUM
noarotoBku B TY VYIMK B
cootBerctBun ¢ ®I'OC BO. A

Hacocel BakyyMHBIE, TepMOCTaThl, mIKad CYIIMIBHBIA, JTaOOpaTOpPHBIE BECHI
9JIEKTPOHHBIE M MEXaHMYECKHE, CTOJ JJIsl JTaDOPAaTOPHBIX BECOB, aHAIH3ATOD
T paKIMOHHbIH, mKagbl nabopaTopHsIe, MeNbHUIIA OucepHas
nabopaTopHas, MeIIaJKH JIabopaTopHbIE, CTOJIBI -MOMKH J1abOpaTOpHBIE,
HACOCHl  INEPUCTAIBTHUCCKHE, OKCTPAKTOp, YCTAaHOBKA  3JIEKTPOJIU3HAS
nmaboparopHasi, Imefikep  J1aOOpaTOpHBIM,  MENbHUNA  AaHAIUTHYECKas,
aHanM3aTop BJAru, peakTop M3 crekna Oopcuinukar.l Ky6.nM, peakrop u3
crexya Oopcwmukar. 3 kyO.nMm, OaHsS JabopaTOpHas, YCTPOWCTBO CYIIKH

TaKxKe o poQUIBHBIM . .

71a00paTOPHON TOCYIBI, MYNBTHUMETP, aclupaTop CHIbGOHHEIA, mpudop ph-
JUCIMIUIMHAM ~ y4eOHOro  InIaHa

MeTp, Kommpeccop, mpubop ph-meTp, HOHOMEp, NPUOOP DIEKTPOIU3A
HOJrOTOBKU 0akanaBpoB u N

pacTBOpPOB COJICH, INTATHBBI ISl NPOOMPOK, KaJOPHUMETP C HarpeBaTeieMm,
MarucTpoB Kaeapsl

TEPMOMETPBHI, IUTUTKA J1a00paTOpHAs, PETYIATOP HANPsDKEHUs, OIOK IHTaHWUS,
Merannyprusi.

XOJIOAMIBHUK J1a00paTOpHBI, apeoMeTpsl, HaOOp CUT, aKBaJUCTHILIATOP,

MCJIbHHIIA 3€pHOBast na6opaTopHaﬂ.

8. METOJAUYECKHE YKA3AHUSA VI OBYYAIOIIIUXCSA 11O OCBOEHUIO JTNCIIUITIJIMHBI (MOY JIS)

Meroauueckue yka3zaHus Il 00yJarOIIXCsI IO OCBOCHHIO TUCIIATLTHHEI

1. N3yuenue pabodeii mporpaMmbl JUCHUMIHHBL.

2. Ilocemienue U KOHCIIEKTUPOBAHUE JICKIMH.

3. O6s3aTenbHast HOATOTOBKA K MPAKTHUCCKUM 3aHATHSIM.

4. Vzydenune OCHOBHOH U JAOTIOJHUTENLHON JINTEPaTyPhl, HHTEPHET-UCTOYHHUKOB.
5. BreinonHeHue Bcex BUAOB CAMOCTOSTENBHON paboThI.

D¢ dexTrBHOE OCBOCHUE AUCIMILUIMHBI TPEANOIaraeT PErysipHOE MOCCIICHUE BCEX BUIOB ayANTOPHBIX 3aHSITHI, BBIIOJIHCHUE
IUIAHA CAMOCTOSTENBHOM pabOThI B MOJHOM 00beMe U MPOXOXKACHHUE ATTECTAIIME B COOTBETCTBUH C KAICHIAPHBIM YIeOHBIM
rpaduKoM.

CTyIeHTy peKOMEHyeTCsS O3HAaKOMHUTBCS CO CHICKOM OCHOBHOH U IONMOTHUTENBHON TUTEepaTypsl. JlocTyn K HHGOPMAIIMOHHBIM
pecypcaM OMOIHOTEKH U HHPOPMAMOHHO-CIIPABOYHBIM cucTeMaM ceTh "MHTepHeT" OpraHu30BaH B YUTAIBHOM 3alle ONOINOTEKN
co crarmoHapHIX [I19BM, 6o ¢ muaroro II9BM (HoyTOyKa, TIIAHIIETHOTO KOMITBIOTEPa FITH HHOTO MOOMIIBHOTO YCTPOiicTBa)
MOCPEACTBOM OECIIPOBOAHOTO JOCTYIA MPU aKTUBALMH NHAUBUAYAIbHON YIETHOH 3aIucH.

3agaHus ¥ METOIMYCCKUE YKa3aHus K BBIIIOJTHCHHUIO na60paT0pHHx pa60T COCTAaBJICHBI B COOTBETCTBUU C pa60qu?I HpOl"paMMOfI
JUCIHUITIINHBI (1)I/I3I/IKO-XI/IMI/I$I METAILTYPruiCCKNUX MPOUECCOB U CUCTEM U ITPEACTABIICHBI B VMK nucIAIInHEI.

JlaGopaTOpHBIH MPaKTUKYM HATIPABJICH Ha YIIyOJCHHOE N3yYCHUE TEOPETHYCCKOTO MaTepraa U Ha IpHOOpETCHUE YMEHHS,
HaBBIKOB U OIIBITa MPOBEJICHMUS IKCIIEPHUMEHTA, aHaIN3a U 00pa0OTKH €ro Pe3yJIbTaToB.

C 1eJibIo OLICHKH YPOBHS OCBOCHHS MaTepHaa 1o KaxJ10i J1abopaTopHOil paboTe COCTABIAETCS OTYET, HA OCHOBAaHUHM KOTOPOTO
MPOBOANTCS 3alIUTA JIaOOPAaTOPHOH pabOTHI.

3agaHus 1 METOANYECKUE YKa3aHHA K BBIOTHEHUIO IPAKTHUECKUX 3aHITUI COCTaBICHBI B COOTBETCTBUU ¢ pabouell mporpaMMoit
JUCLMILTHHBI (PU3MKO-XUMUS METAJUTyprHIECKHX MPOIIECCOB U CUCTEM U NpezcTaBieHbl B YMK nuciymiiHsL.

IIpakTHueckue 3aHATHS BKIIOYAIOT B ce0sl OCBOCHUE JEUCTBHI, 00CYKAeHUE MPOOIIEM 0 OCHOBHBIM pa3zielaM Kypca H
HAIpaBJIeHbI Ha yTIyOneHHe H3y4eHHOr0 TEOPETUIECKOro MaTepraa U Ha MPUoOpeTeHNe YMEHU U HaBBIKOB.

IIpu nOoAroTOBKE K MPaKTUUECKUM 3aHATUSAM HCIIOIb3YHOTCSI METOAMUYECKUE YKa3aHU, B KOTOPBIX ONKUCAHbI COACPKaHUE U METObI
UX TPOBEJICHHUS, YCIOBHS BBIIOIHEHNUS, C(OPMYIHPOBAHEI BOIPOCHI K pe3yIbTaTaM BBITOTHEHUS 3aJaHIH.

MCTOI[I/I‘-ICCKI/IC PEKOMCHOAINHN K OpraHU3allu 1 BBIIIOJTHCHUIO CaMOCTOSTCILHOU pa60TBI COCTaBJICHBI B COOTBCTCTBHU C pa60qel71
nporpaMMoﬁ JUCIUITIIINHBI CI)I/I?,I/IKO-XI/IMI/ISI METAIITYPruiCCKUX NPOUECCOB U CUCTEM U NTPCACTABIICHLI B YMK JUCLUILINHBI.

CamocTosTenbHas pa60Ta CTYACHTOB BKJIFOYAaCT OCBOCHUEC TCOPETUICCKOTO MaT€puaia, IOArOTOBKY K BBIITOJIHCHHUIO 3aaHui
TMPAKTUICCKUX 3aHHTHﬁ, 1 IOATOTOBKY K DK3aMCHY.

Mertoandeckue PEKOMCHOAIUH 110 OpraHru3anun 06pa30BaT€J'IBHOFO mpouecca it OGy‘ICHI/IH HWHBAJIMAOB U JIUIL C OTPAaHNYCHHBIMHA
BO3MOXHOCTAMM 310POBbA




HpI/I HGO6XOHI/IMOCTI/I InporpaMma JUCHHUIIIIUNHBI MOXKET OBITh aanTrupoBaHa AJid MHKJIIO3UBHOI'O 06yquH;1 HWHBaJINJOB U JIUI] C
OIr'paHUYCHHBIMU BO3MOXKHOCTAMU 310POBbS € YyHETOM 0CO0CHHOCTEH X HCI/IXO(I)I/ISI/I‘{CCKOFO Ppa3BUTHA, UHAUBUAYAJIbHBIX
BO3MOXKHOCTEH U H€O6XOI[I/IMBIX CricuaJiIbHBIX YCJ'IOBI/Iﬁ ux 06yquI/I${.

HpI/I HaJINMYWU B Ipynrie CTyAEHTOB ¢ OrPaHNUYCHHBIMU BO3MOXKHOCTAMU 30POBb BO3MOKHO UCIIOJIb30BAThH aJalITUBHBIC
TEXHOJIOTUH.

J71s cTyZIeHTOB C OrpaHUYEHHBIM CIIyXOM:

- HCIIOJIb30BaHUE Pa3HOOOPA3HBIX AUAAKTUYECKHX MAaTEePUaIoB (KapTOUKH, PUCYHKH, MUCbMEHHOE OMMCaHUe, CXEMBI U T.I1.) KaK
MTOMOIIb JIJIs1 TOHUMAHUS ¥ PEIICHUS TOCTABIICHHON 3a/1auH;

- HCTIOJIb30BAHKUE BUICOMATEPHAIIOB, KOTOPBIE JAIOT BO3MOYKHOCTD IMOHATH TEMY 3aHATHUS U OCYIIECTBUTh KOMMYHHUKATHBHbBIC
JNeHCTBUS,

- BBITIOJIHEHHUE MPOCKTHBIX 33aHUN TT0 N3Y4aeMbIM TEMaM.

JList CTYICHTOB C OTPaHUYCHHBIM 3PCHHEM:

- UCTIOJTb30BaHUe (HHIBMOB C BO3MOXKHOCTBIO BOCIIPUSITHSI Ha CIIyX JaBaeMOM B HUX HH(OPMALIMH TSI IOCIEYIOMIETO ee
00CYyKIeHUS;

- UCTIOJIb30BAHKE Ay THOMATEPHAIIOB II0 H3y4aeMbIM TEMaM, UMEIOIIUMCS Ha Kadepe;

- UHJMBHyaJbHOE OOIIEHHUE C MPEMOoaBaTelieM M0 H3y4aeMOMy MaTepHaiy;

- TBOPYECKHE 3a[[aHUsI 110 N3Y9IaeMbIM TEMaM HJIH 10 JINYHOMY YKEJIAaHUIO C YYETOM HHTEPECOB 00y4IaeMoro.
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