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JIner aktyaam3zanuu pado4eil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 r. Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTamyprun U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl MeTaTyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Ilesin ocBOEHMSI AMCUMILTUHBI (MOIYJISA)

[ensimu ocBOeHUS AUCHUIUTUHBI «VIHHOBAIIMOHHBIE TEXHOJIOTUN TPOU3BOJICTBA CTANIEH U
CIUIaBOB» SIBJISIETCSl MOJAPOOHOE 3HAKOMCTBO C OCHOBHBIMH BHJAMH CHELHAbHBIX CTajei,
MPUMEHSIEMbIX B IPOMBIIUIEHHOCTH, UX COCTaBOM, CTPYKTYpOH, CBOMCTBAMHU M TEXHOJOTHEU
BBIIUIaBU M TEPMUUECKON 00pabOTKHU, a TAaK)Ke Pa3BUTHUE y ACIIUPAHTOB TUYHOCTHBIX KAa4eCTB, a
Takxe hopMUpoBaHue 001enpodhecCHOHATbHBIX KOMIIETEHIIUH B COOTBETCTBUH C TPEOOBAHUSIMHU
®I'OC BO no Hanpapnennto moaroroBku 22.06.01 TexHomorun MmaTepraios.

2 Komnerenuun o0yuaromuierocsi, opMupyemblie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHH s

B pesynbrate ocBOeHMS IUCUMIUIMHBI (MOAyssl) «VIHHOBAallMOHHBIE TEXHOJOTHU
IIPOM3BO/ICTBA CIIELMANIBHBIX CTAJIEH U CINIABOB)» 00YYarOIMICs 10JKEeH 001a1aTh CIIeIyIOLUMU
KOMIIETEHIMSIMHU:

KHC-1 Cnocoben AHAJIM3UPOBATH CYHICCTBYIOIIUE TEXHOJIOI'UH ITOJYUCHUA METAJIJIOB U CIIJIaBOB

KHC-2 CrnocobeH wuCmonp30BaTh TEOPETUUECKHE 3HAHMSA JJISl  COBEPIICHCTBOBAHUS
CYHIECTBYIOIIMX M Pa3pabOTKH HOBBIX IMPOLIECCOB MOJIYUEHHSI METAJUIOB U CIUIABOB




3. CTpyKTYpAa, 00BEM H cojlepKaHue TUCIHIIMHBI (MOTYJINA)
OO01mast Tpy1I0eMKOCTh JUCIUTIIMHBI COCTABIISIET 2 3a4ETHBIX SIMHUI] /2 aKaJl. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 44 akaJl. 4acoB:

— aynurtopHas — 44 akaJ. 4acos;
— BHeayautopHas — 0 akaj1. 4acos;

— caMOCTOsITeNIbHAS paboTa — 28 akaj. 4acoB;
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1. Cogepxanne Kypca
1.1 CtpourensHsle cTanu 6 4 8 VYcTHbIi onpoc
1.2 MammHOCTPOUTETbHEIE cTanm .
P 4 6 4 VYcrTHbIi onpoc
Pa3IMYHOTO HAa3HAYCHUS
5
1.3 HCTpYMEHTANBHBIE CTaH 6 6 6 YcTHBIi onpoc
1.4 Koppo3nOHHOCTOHKHUE, KAPOCTOHKUE U .
pp ) Kap 6 6 10 TTucbMeHHBIH Onpoc
JKAPOIPOTHBIE CTAITM U CIUIABBI
HWroro no pazaneny 22 22 28
Uroro 3a cemectp 22 22 28 3a4éT
Hroro mo aucuumninnae 22 22 28 3a4eT




4 OueHoOYHBIE CpeaCcTBA AJIsl HIPOBeeHNs TeKyllel 1 IPOMeKYTOYHOM
aTrecTanuu
ITpencraBiensl B npuiioxxeHuu 1.

5 YueOHO-MeTOAUYeCKOe M MHGOPMAIMOHHOE 00ecnevyeHHe JUCITUIIIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

I'epacumoBa, A. A. Maremarnyeckue METO/bl B MHXKMHHUPUHIE€ METAJUIypru4ecKoro
00OpyI0BaHus U TEXHOJIOTUH | yueOHoe mocooue / A. A. I'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c¢. — ISBN 978-5-906846-89-1. — Tekcrt : 3nekrpoHHslii // JlaHb : 31€KTpOHHO-
ounbnmoreunas cucrema. — URL.: https://e.lanbook.com/book/108082

0) JlomotHuTe/IbHASI IUTEpaTypa:

1. bamma, O. M. DxkcnepuMeHTaldbHbIE METOABI HCCIEJOBAaHHUS B TEXHOJIOTUU
MaIIuHOCTpOoeHHS : yueOHoe mocodue / O. M. banna. — Cankr-IlerepOypr : Jlans, 2019. — 168
c. — ISBN 978-5-8114-3587-6. — Tekcr : asieKTpoHHbIH // JIaHb : 371€eKTPOHHO-OMOIHMOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/118624

2. Mopauesckuii, A. I'. Tepmogunamuueckre pacueTbl B XUMHH U METALIYPTUU !
yduebHoe mocodue / A. I'. Mopauesckuii, . b. Cnaakos, E. I'. ®upcosa. — Cankr-IletepOypr :
Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — Tekcr : snekrpounsiii // Jlanp :
3JIeKTpOHHO-O0MOIMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/104851

3. Pomanrees, FO. 1. MeTtayutyprus TsDKEIBIX IBETHBIX METAILIOB | yueOHoe ocoowue / FO.
I1. Pomantees, C. B. beictpoB. — Mocksa : MUCHUC, 2010. — 575 c. — ISBN 978-5-87623-173-
4., — Tekcr : snexkrponusiii // JlaHe : 3IIeKTPOHHO-OMOMMOTE4Has cuctema. — URL:
https://e.lanbook.com/book/117036

4. Menbunuenko, A. C. CTaTUCTHUECKUN aHAITU3 B METAJUTYPTrUU U MaTepUATOBEICHUH
yueOnuk / A. C. Menbuuuenko. — Mocksa : MUCHUC, 2009. — 268 c. — ISBN 978-5-87623-
258-8. — Tekcr : snektpoHHbii // JlaHs : 31eKTpOHHO-OMONMMoTEeYHas cucrema. — URL:
https://e.lanbook.com/book/117015

5. Kanmunckuii, O. U. KomiekcHoe yrpaBieHHE AEI0BOW penyTanuend npeanpusTui
YEpHON METAJUTyprMd Ha OCHOBE METOJOB KOJIMYECTBEHHOW M KayeCTBEHHOM OLEHKHU !
mouorpadust / O. U. Kanuuckuii, C. B. Mapkos, O. 0. Muxaitnosa. — Mocksa : MUCHC, 2018.
— 492 c. — ISBN 978-5-906953-27-8. — Tekct : anekTpoHHbI // JlaHb : 3JIEKTPOHHO-
onbnmoreunas cucrema. — URL.: https://e.lanbook.com/book/108038

B) [Iporpammuoe o6ecnieuenne u UntrepHer-pecypcebli:

IIporpammHoe obecnieueHue

HanmenoBanue .
o Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cB00OTHO pacnpocTpansemoe [10 0eCcCpOovHO

IIpodeccuonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Ccpuika
denepanbpHOE rOCY/IapCTBEHHOE Or0KEeTHOE
yupexaeHue «DenepanbHbIi urcrutyt | URL: http://www1.fips.ru/
POMBIIUICHHOH COOCTBEHHOCTHY
Hanmonanbhas UH(pOpMAIMOHHO-aHATTUTHYECKAS URL:

cucreMa — Poccniickuii MHJIEKC HAy9HOTO IIUTUPOBAHMS

(PUIHLI) https://elibrary.ru/project risc.asp
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ITPUJIO)KEHUE 1

OIIeHO‘leIe cpeacrea JJid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

Bonpocul k 3auemy
CoBpeMEHHbIE CTPOUTEIILHBIE CTAJIH.
Cranu ans apMatypsbl *ejle300€TOHa M METO/Ibl UX YIIPOYHEHHUS.
PazHOBHIHOCTH CTaNel AJIsl TMCTOBOU XOJIOMHOM mMTaMIOBKH. X TepMuyeckas oOpaboTka.
VYityumaemsle ctani. OCOOEHHOCTH UX JIETMPOBaHUs, CBOMCTB. [IpuHIMIIBI BBIOOPA CTAIU JUIs
KOHKPETHOI'O U3/1EIIHUs.
Cranu ans nemMenTauuu. CBsi3b XMMHYECKOTO COCTAaBa CTAJIM U TEXHOJOIMUYECKMX 0COOEHHOCTEH
TEPMUYECKOI 00pabOTKH U3/1eIHs OCTE IEMEHTAIUH.
[TpyxuHHBIE cTanu o0IIEero Ha3HAUEHUs, UX TepMUYecKas 00paboTKa.
[Ipenr3nonHble NPYKUHHBIE CIIIaBbl (3JIMHBAPHI).
N3HocTocTovikas crans ["anduibaa.
Pa3HOBHIHOCTH MOJUIMITHUKOBBIX CTAJICH.
OcHoBHbIE BUBI BBICOKOIIPOYHBIX MAIIMHOCTPOUTENbHBIX CTATICH.
MapTeHCcUTHO-CTaperoIye CTajIi: 001asi XapaKTepUCTUKA, PA3HOBUIHOCTH, POJIb JIETUPYIOIIUX
3JIEMEHTOB.
Pa3HOBHIHOCTH CTaJiel TOBBIIIICHHONH 00padaThIBAEMOCTH PE3aHUEM.
ITpupona KOppO3NOHHON CTOMKOCTH cTanel. Pa3HOBUIHOCTH KOPPO3MOHHOCTOMKHX
CTajei, JTOCTOMHCTBA U HENOCTATKU X OTACIIBHBIX KJIACCOB.
Heprkaperomue cTanm MapTEHCUTHOTO KJlacca.
KoppozuonHnocroiikue craau GeppuTHOro Kiacca.
Koppo3noHHOCTOWKHE CTalM ayCTEHUTHOTO Kiacca.
Koppo3zruonHocToiikue crainy cMenIaHHbIX CTPYKTYPHBIX KJ1accoB ((peppUTHO-
ayCTEHHUTHBIE, AyCTEHUTHO-MapTEHCUTHBIE).
[Ipupona xapoctoiikoctu. OCHOBHbIE Pa3HOBUAHOCTH KapOCTOMKUX CTalel U
CILJIaBOB.
JKaponpoyHOoCTh 1 €€ XapakTepUCTUKH. MeTOAbI OBBIIIECHUS )KapOIPOYHOCTH
crutaBoB kene3a. O0mias kiaccuuKanus >kaponpouHbIX CTalel U CIIIaBOB.
TennoycTolunBbIe CTAIU NEPIUTHOIO U MAPTEHCUTHOTO Kjlacca.
AyCTeHHUTHBIE KapOoNPOYHbIE CTAJIN (TOMOTE€HHBIE M JUCIIEPCUOHHO-YIIpOuHsieMble). VX
TepMHueckas 00paboTka.
JKaporpouHsle cTaperolue CIIaBbl HA HUKEJIEBOI OCHOBE.

BOl’lpOCbl ons YCMHBIX U NUCOBMEHHO20 ONnpOoCcos.

[Tepeuncnute OCHOBHBIE TPEOOBAHUS K CTPOUTENIBHBIM CTATISIM.
KakoBo 00bI4HOE coniepkaHue yriepoaa B CTPOUTEIbHBIX CTAISIX U KAKUMH
TpeOOBAaHUSMU OHO OMpeesieTcs?
Kaxkue nerupyrorniue 31eMEHTH B OCHOBHOM HCTIOJB3YIOTCS B CTPOUTEIBHBIX CTAJISAX
KaKyI0 pOJib OHU B HUX UTPatOT?
CpaBHHTE pa3HbIEe CITOCOOBI YIIPOYHEHHS CTPOUTENHHBIX CTAICH 1O WX BIMSHHUIO Ha
TEMIIEpaTypy BA3KO-XPYIKOIO MMepexo/ia.
OT 4ero 3aBUCHUT CBapUBAEMOCTH CTAINA?
UeM OTIIMYAIOTCS CTPYKTYpa M CBOKMCTBA ABYX(a3HBIX (PEPPUTHO-MAPTEHCUTHBIX U
TPUII-CTAJIEN I XOJOIHOW mTaMnoBKH oT ctasiei Thuna 08k, 08KO? Kakoii Tepmuyeckoit
00paboTKe OHU MOJBEpPraTCs?
Kakne THmnyHbIe TErupyIoNIre dIeMEHTHI UCTIONB3YIOTCS B YIIYUIIIaeMbIX CTaJAX,
KaKoBa UX poJib?
Kaxkue criocoObl ypouHeHHS MPYKMHHBIX CTaJIeH CYIEeCTBYIOT U KAKOBBI OCOOCHHOCTH



XUMHUYECKOT0 COCTaBa CTajleil B KaXKJOM U3 Ciry4aeB?

Kakyto posip urpaet Kaxaplid U3 JETUPYIOIINX 3JIEMEHTOB B THITUYHOM BBICOKOIIPOYHOM
MapTEeHCUTHO-CTApEIOIIe cTanu?

[lepeuncnure OCHOBHBIE PA3HOBUAHOCTH CTajei MOBBILIEHHONW 00pabaThIBaEMOCTH
pe3aHuem.

Jaiite kaccupuKkanno HHCTPYMEHTAIBHBIX CTaJIel 0 TBEPAOCTH U TEIIOCTOMKOCTH
Y TIPUBEIUTE XOTSI OBI I10 OJHOMY MPUMEPY CTAITU KaXJI0TO THIIA.

Kakue ocHOBHbBIE pa3HOBUHOCTH OKOHYATENIbHOM TepMOOOPaOOTKH MIPUMEHSIFOTCS

JUUISL IITAaMITOBBIX cTasien Tuna X 12MdD?

Kakyto cTpykTypy npuoOpeTaroT ObICTPOPEKYILUE CTATU MOCIe CTAaHAAPTHOM 3aKaIKu
Y KaK OHa U3MEHAETCS MOCJe OTITycKa?

[IpuBenuTE MOJHBIA XMMHUYECKUH COCTaB HAaMOOJIee TUTUIHOU OBICTPOPEIKYIIICH

ctanu (tuna P6MS) u nmosicHUTE POJib KaXKI0T0 JIETUPYIOIIETO JIEeMEHTAa.

KakoBbl 0COOEHHOCTH XMMUYECKOI'O COCTaBa U CBOMCTB cTajel [isl IITaMIIOB ropsyeit
ITaMIIOBKU?

KakoBbI OCHOBHBIE JOCTOMHCTBA U HEJOCTATKU KOPPO3UOHHOCTOMKUX cTaie ¢ 13%
xpoma?

B kakux ycloBUSX B XPOMHUCTBIX KOPPO3MOHHOCTOMKUX CTaJsX (PeppUTHOTO Kiacca
MOKET Pa3BUTHCA CKIIOHHOCTh K MEKKPUCTAJUTUTHOM KOPPO3UU?

C kaxoif 11enb0 BBOAUTCA TUTaH (HUOOUI) B KOPPO3ZHOHHOCTOMKHE CTalld ayCTEHUTHOIO Kilacca?
Kaxkue snemMeHThI HCTIONB3YIOTCS JIJIS1 TOBBIIICHUS )KapOCTOMKOCTH CIUIABOB Kene3a? B
4&M COCTOUT MEXAHU3M UX JEHUCTBHUS?

Kaxue cranu Ha3piBaroT TeroycroiunBbiMu? KakoBo UX OCHOBHOE Ha3HaueHuUe?
Kakoii Tepmoo0OpaboTKe MoABepraoT ayCTeHUTHBIC )KapOIMPOUHbIE CTATH PAa3HBIX TUIIOB?



MNPUJIOXKEHHUE 2

Ouyenounvle cpedcmea 0111 nPOBeOeHUA RPOMENHCYMOUHOU AMmMeCmayuu
a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIE CPEICTBA IJIs IPOBEICHUS
IIPOMEKYTOUYHOH aTTECTAlUU:

WNHaukaTop TOCTUXKCHUS

Kon nagukaropa
7L ML P KOMIICTEHIINHU

OreHOuUHBIE CpeACTBa

KHC-2 MepeyeHb TEOPETUYECKUX BONPOCOB K 3a4eTy:

1. Ilyrtu ynydmieHus KadecTBa arjoMepaTta Ha COBPEMEHHBIX
arnodadpHKax.

2. Ilytm TOBBIIIEHHS YOENBHOW  NPOWM3BOAUTEIHFHOCTH
COBPEMEHHBIX arJIOMallIHH.

3. IIpomeccrl, mpoTekaromue B 30HAX TOPEHHUS U ITOJOTPEBa
[IUXTHI TP arJIOMEPANuH JKEIE3HBIX PY/I.

4. CpaBHeHHE METAIUTYpTrHUECKUX CBOHCTB arjomepara M
OKaThbIIIeH.

5. [Ilpomeccel, mpoTekarolye B 30HaX TOPEHHsS U MOJOTpeBa
IIUXTHI IPU arjoMepary Kelae3HbIX PY/I.

6. 3amenurenn Kokca. BpayBaHWe B JOMEHHYIO TMeyb
MIPUPOJIHOTO rasa.

7. KomOunmpoBaHHOE IyThe. BiusHHE TEXHOIOTHYECKOTO
KHCJIOPOAa Ha OCHOBHBIC IPOIIECCHl IOMEHHOM TIaBKH.

8. CymHocTs pOBHOTO X0/a JOMEHHOM neun. PerynmupoBanue
X0l TUTABKH IO CTATHICCKHUM IepernanaM JaBIeHUS ra3a.

9. CooOTHOIIECHUE CUII, CTIOCOOCTBYIOMIUX M MPEMATCTBYIOMINX
CXOJIy MaTepHAIIOB B JOMEHHOH ITCYH.

10. OneHka W perynmpoBaHHE TEIUIOBOTO COCTOSHHS TOpHA
JIOMEHHOH ne4H.

11. BausHue ra30BOrO TIOTOKa Ha COCTOSHHE CTojba
MaTEpUasoB B JOMEHHOH IIEUH.

12. BnusiHue TemrepaTypbl AyThs Ha MIPOLIECCHI TEINIO0OMEHa,
BOCCTAHOBJICHUSI M T30 IMHAMUKY JIOMEHHOM TIJIaBKH.

13. IloBeneHne cepel B JOMEHHOW MeYW W OCOOECHHOCTH
TEXHOJIOTHH BHIIIABKY YyTyHa C HU3KUM €€ COJICPIKAHHEM.

14. TexHonormyeckas poyib TOPHA W METOIUKA OMpPEICICHHS
€ro pa3MepoB.

15. M3MmeHeHHe TeMIepaTypbl MaTEPHUAIIOB U T'a30B IO BEICOTE
1 paJinycy JOMEHHBIX eueil. CBsA3b MpOIeccoB TeII000MeHa 1
BOCCTaHOBJICHUS.

16. DkcrmepTHbIE CHUCTEMbI JOMEHIHKA. HeoO0X0auMOCTh
OCHAII[EHUS] MU COBPEMEHHBIX JJOMEHHBIX TIEUeH.

17. Cratuyeckue M NUHAMUYECKHUE MATEMATUYECKUE MOJIEIH
JOMEHHOTO TIpoIiecca.

18. Xumuueckuii cocTtaB, CTpOEGHHE M CBOWCTBA IKHJIKHX
[IUIaKOB CTaJIEeIJIaBUIBLHOIO IPOU3BO/ICTBA.

19. TepmoguHaMuKa W KHHETHKA OKHCICHHS YIiepoja IpH
BEITJIABKE CTAaJIH.

OCOOCHHOCTH TEXHOJIOTHH BBIIUIABH CTATH C OCOOOHU3KHM
COJIEp>)KaHUEM YTIIEpPOJa.

20. TepMomuHaMUKa W KHHETHKA JIeCyIb(ypaluu MeTainia
TIPH BBITIJIABKE CTAJIH.

OCOOEeHHOCTH TEXHOJIOTHMH BBIIUIABKH CTaIH C OCOOOHH3KHM
COJZIEpKAHUEM CEPBHI.

21. TepmonuHamuKa M KnHeTUKa nedocdopaunu Merania npu
BBITUTABKE CTAJIH.

OCOOCHHOCTH TEXHOJOTHH BBIIUIABH CTATH C OCOOOHU3KHM
conepxanueM docdopa.

22. MexaHu3M H® CKOpPOCTh OKHCJICHUS TpHUMEceH mpu
MPOJIyBKE METaJlIa KUCIOPOAOM.




Kon unnukaropa

MuaukaTop 1OCTHXEHUS
KOMIICTEHIINHU

OrneHouHbIE CpeACTBa

23. PactBOpHMOCTh BOZOpOJa B CTaIHM. TepMOAMHAMHUKA |
KHMHETHKa Ipoliecca yaaleHust BOAOPOAa U3 CTalH.

24, PacTBOpEMOCTP a30Ta B CTall. [epMOAWHAMHKA W
KHHETHKa MPOIIecca yAAJICHHUS a30Ta U3 CTallH.

25. TepmomuHaMuKa packucieHus cTaai. CrocoObl CHIDKEHHS
CoZIepKaHUSI HEMETAJUTMUECKUX BKIIOUCHUH IIPH PACKUCICHUH
CTaH.

26. TeopeTndecknue OCHOBBI JICTHUPOBAHMS CTAJIH.

27. TexHonorus BBITJIaBKU HU3KOYTJIEPOAUCTOMN
KOHCTPYKLIIMOHHOM CTald B KHCIOPOJHOM KOHBEpPTEpE C
BEpXHEH IIPOYBKOM.

28. TexHonorusi  BBHIJIABKM  JISTUPOBAaHHOH  CTaiu B
KHCJIOPOAHOM KOHBEpTEpe C BepXHeil MpoayBKOi.

29. TexHoJOrusl IUIABKM CTadd B COBPEMEHHOH IyroBOii
CTaJIETIIaBUIIBHOW TIEYH.

30. Texuomorus 00pabOTKa CTaJH B arperaTe «IeYb-KOBI».
31. TexHomorus OOpabOTKH CTald B KOBIIEC MOPOIIKOBOH
MIPOBOJIOKOH.

32. TexHOIOTHUS BBHIILIABKH CTalM B KHCJIOPOIHOM KOHBEpTEpPE
C KOMOMHUPOBAaHHOM MPOIYBKOI.

33. TexHoJOrusi KHCIOPOJHO-KOHBEPTEPHOW ILIABKH CTaJIN
IIPU MCTIOJIb30BaHUH BBICOKO(OCHOPUCTOrO YyryHa.

34. TexHoJorusi IJaBKd CTAIN B JIYTOBOH CTaJeIUIaBUIIBLHOM
IIe4YX METO/IOM IIepeIliaBa JErHPOBAHHBIX OTXOJIOB.

35. OO6paboTka cTaiu B KOBIIE TOPOIIKOBOI MPOBOJIOKOIA.
IIpumepHbIe NIpaKkTHYECKHe 32JaHUS VIS 3a4eTa:

MeTogoM MaTeMaTHYecKOT0 MOJECIHUPOBAHHUS  OMNPENEIUTh
OCHOBHBIE  IIapaMeTphl  TPOIECCa  BBIIIABKH/KOBIIECBON
00pabOTKH/Pa3TUBKU 3aJaHHOW MapK{ CTaJH

3aganusa Ha pelieHde 3aga4 U3 npodeccuoOHANbHOM
obacTm:

B cpele OJeKTpoHHBbIX Tabmuy Excel mnpoananu3upoBath
MPOU3BOJICTBEHHBIE JaHHBIE TOMEHHOTO 1iexa [IAO «MMK» u
OLICHUTH BIMSHME TEMIIEpaTypsl W JaBJICHHUA B IIaXTe
JIOMEHHO} €4 Ha paBHOBECHBIN COCTaB rasa;

ucnonb3yst makeTsl «SIKE» m «OmnucaTtenbHass CTaTUCTUKAY,
npoaHanu3upoBaTh BIOOpKY U3 1300 ruiaBok B KKII.

KHC-1

1. TlepBu4HOE OXJIaXAECHHUE HENPEPHIBHOIUTOMN 3arOTOBKH B
kpucramusarope MHII3.

2. MexaHU3M pa3BUTHS 30HAILHONH XUMHYECKON
HEOJHOPOAHOCTH HENPEPHIBHOJIUTBIX 3arOTOBOK.

3.  MexaHm3M 00pa3oBaHUs YCAJIOYHBIX NE(PEKTOB B
HEINPEPHIBHOIUTON 3arOTOBKE.

4. OCHOBBI TEOPUH KPHCTAJUIM3ALNHI CTAIH IIPU
HENPEPHIBHON pa3iHBKe.

5. Tloaroroska meramia 1 MHJI3 k HempepbIBHOM pa3iuBKe.
6. OpraHuzaliyisi BTOPUYHOTO OXJIaXKICHHS
HETPEPHIBHOIUTON 3aTOTOBKH.

7. TexHONOTHSA HEMPEPHIBHON Pa3IMBKH CTaJTd METOJOM
«TUTaBKa HA TUIABKYY.

8. Buyrpennue aedeKTbl HENPEPHIBHOIUTHIX 3arOTOBOK.

9. TloBepXHOCTHBIE Ie()EKTHI HEITPEPHIBHOIUTHIX 3aTrOTOBOK.
10. DxcrepuMeHTaIbHBIE METOBI OTIPEIeNICHUS

KO3 pUIHIEHTa KOHTAaKTHOTO TpeHus mpu OM/I.

11. ConporuBieHrne METAJIOB INIACTHYECKOH Jedopmanni:
TIOHSTHSI CONPOTHUBIICHUS, CTETIEHN M CKOPOCTH JiepopMannu.
12. ®axTopsl, BIUSIOLINE HA CONPOTHBICHUE METAIJIOB
IJIACTHYECKOH ehopMaIny.




Kon unnukaropa

MuaukaTop 1OCTHXEHUS
KOMIICTEHIINHU

OrneHouHbIE CpeACTBa

13. TlonsTHE O TEpMOMEXaHMYECKHX MapaMeTpax rpolecca
IUIACTUYECKOU JlepopManyi. 3aBUCUMOCTH CONIPOTUBIICHHS
nedopmanuy oT TEpMOMEXaHUIECKUX TTAPAMETPOB.
14. CompoTuBieHHe METAIUIOB INIACTHICCKOH e opMannu.
V3MeHeHne COMpOoTHBICHHS AeopMaIiy Ipy XOJI0THON
00paboTKe METAIIOB JaBIICHUEM.
15. CompoTuBieHne METAIUIOB IIACTHICCKOH e opMannu.
W3meHeHne conmpoTHBICHAS AepOpMaIy TP TOpIICH
00pabOTKE METAIIIOB JaBJICHUEM.
16. Metonsl Hccie0BaHUs CONPOTHUBICHUS e)OopMaliH.
DKCHepUMEHTaIbHBIE METO/Ibl M UX PE3YJIbTATHL.
17. TIpakTuuecKkoe UCII0JIb30BaHHE IKCIIEPUMEHTAIBHBIX
3aBUCHMOCTEW CONPOTHBICHUS JeopMaliH.
18. BapwuairioHHbIE METOBI.
19. Merox Teopuu QPyHKIIHI KOMIUIEKCHOT'O IEPEMEHHOTO.
20. MmxeHepHbIE METOBI pacyeTa 1eOpMayii U yCHIIHH.
21. Metoapl MEXaHUKH TOJI3YIECTH B TEOPHH 00padOTKU
METaJJIOB 1aBJICHHUEM.
22. Metox XapakTepUCTUK.
23. Tenzometpus u ee ucnoibp3oanue B OM/I.
24. T'eoMeTpUYECKUE METOIBI.
25. Tlonspu3aliMOHHO-ONTHYECKUE METO/IBI.
26. CTpyKTypHO-HACJIEICTBEHHBIE METOIbI.
27. VHTepdepoMeTpuyecKue MeTOIbI.
28. T'onorpadusi.
29. CoBpeMEHHOE COCTOSIHUE YHCIICHHBIX METO/IOB
uccnenosanus HJC.
30. Metox koHeuHbIX pasHoctel (MKP).
31. Metoapl KOHEUHBIX 351eMeHTOB (MKD).
32. Metoapl rpaHUYHBIX HHTETPaIbHBIX ypaBHeHuH ([TNY).
33. Metoasl rpaHUYHBIX 1eMeHTOB (MI'D).
34. TlocraHOBKa M KOHEYHO-3JIEMEHTHBIE TEXHOJIOT MU
pellIeHus] COBpEeMEHHBIX 3a/1ad.
35. KoMOuHMpOBaHHBIE METO/IbI MCCIIEIOBAHHS HAIPSKEHHO-
Je(OpPMUPOBAHHOTO COCTOSTHHUSI.
IIpumepHbIe NpaKTHYECKHNE 3aJaHU JIsI 3a4eTa:
MeroJ oM MaTeMaTH4eCKOro MOJEIMPOBAHUS ONPEIEINTh
OCHOBHBIC  TIapaMeTpbl  Mpolecca  BHIIUIABKH/KOBIIEBOH
00pabOoTKN/pa3IUBKY 33JaHHOW MapKU CTaJIH
3aganusi Ha peuleHue 3aAad M3 NpodeccHOHANbHOM
obJacTu:
B cpeae OANeKTpoHHbIX Tabumn Excel npoananmsmpoBath
MIPOU3BOJICTBEHHBIE TaHHbIe ToMeHHOTO 1exa [IAO «MMK» u
OLICHUTh BIIMSIHME TEMIeEpaTypbl W JIaBIEHHsS B IIaxTe
JIOMEHHOM 1e4r Ha paBHOBECHBIN COCTaB rasa;
ncnons3yst naketsl «SIKE» m «OmnucaTtenbHas CTaTUCTHKAY,
npoaHanm3upoBaTh BeIOOpKY u3 1300 mraBok B KKII.




6) [lopsinok npoBeneHNs IPOMEKYTOYHOM aTTeCTALMU, TOKA3aTeJH U KPUTEPHH
OLlCHUBAHMS

IIpomexyrouHas arrecraups 10  JucuuIuiiHe  «VHHOBAallMOHHBIE  TEXHOJIOTHH
IIPOM3BOJCTBA CIIELMAIBHBIX CTaJ€ M CINIABOB» BKJIIOYAET TEOPETHUYECKUE BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOEHHS 0OYYaIOUIMMHUCS 3HAHHMA, M MPAKTHUECKUE 3aJaHHS,
BBISIBIISIIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOIUTCS B (hopMe 3aueTa.

3auer 10 I[aHHOﬁ JAUCHUIIVIMHE TIIPOBOAMTCA B BHUIC CO6€CCZ[OB8,HI/I$I B paMKax
TCOPCTUUCCKHUX BOIIPOCOB, BBIHOCUMBIX Ha 3a4CT u/unu peICHUS NPAKTUYCCKUX 3a;[aH1/1171.

Iloka3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:
— HA OLICHKY «3a4TEeH0» — 00yJarouiics 1IEMOHCTPUPYET BHICOKUN UM CPEAHHM YPOBEHb

C(l)OpMHpOBaHHOCTI/I KOMHeTeHHI/Iﬁl OCHOBHBIC 3HaHHsA, YMCHUSA OCBOCHBI, HO JOIIYCKArOTC:A
HEC3HA4YUTCJIIbHBIC OH_II/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUA IIPU AHAJIUTUYCCKUX OIICpalUiX, ICPECHOCE
3HAHUU U YMGHPII;'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OLEHKY «He 3a4YTeH0» — OO0ydamIluiics AeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 Marepuasia, JOMYCKaeT CYHISCTBEHHbIE OIIMOKHA, HE MOXET I[0Ka3aTh
MHTEJJICKTyaJIbHbIe HABBIKM PELICHUS MPOCTHIX 3a/1a4.



