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1 O61ue moroxKeHus

['ocynapcTBeHHas UTOroBasi aTTeCTalys IPOBOANUTCS TOCYIapCTBEHHBIMU K3aMEHAMOH-
HBbIMU KOMUCCHSIMM B LIEJISIX ONPEAETICHUs COOTBETCTBUS PE3yIbTATOB OCBOCHUS 00YUAIOIUMHUCS
00pa30oBaTeNbHBIX IPOTPAMM COOTBETCTBYIOIIUM TPeOOBaHMM (heaepaibHOTO rOCy1apCTBEHHO-
ro o0pa3oBaTEIbHOIO CTAHAPTA.

bakanasp no nanpasienuto noarotosku 22.03.01 MartepuanoBeieHre U TEXHOJIOTUU Ma-
TEpUAJIOB JOJKEH OBbITh MOATOTOBJIEH K PELICHUIO NPOPECCHOHATIBHBIX 3a7ad B COOTBETCTBUHU C
npoduiieM 00pa3oBaTeNbHON IporpaMMel MarepuanaoBeeHne U TEXHOJIOIMH MaTepraioB (B Ma-
IIMHOCTPOEHUH) M BUJIaM ITPO(ECCUOHAIBHON AEATENbHOCTH:

HAaYYHO-HCCIICAOBATCIIbCKAsA U pAaCYCTHO-aHATTUTUIECKAsL,
MMPOU3BOJACTBCHHAA U IPOCKTHO-TCXHOJIOTUYCCKAA.

B cooTBercTBUY ¢ BUaMHu U 331a4aMy PO ECCUOHATBHOM IESITENTbHOCTH BBIITYCKHUK
Ha rocyJ1apCTBEHHON UTOrOBOM aTTECTAllUU JOJKEH 110Ka3aTh COOTBETCTBYIOIINN YPOBEHb
OCBOCHHUS CIIEAYIOIIUX KOMIICTCHIIN

VK-1: CriocobeH ocyniecTBIsATh IOMCK, KPUTUUECKUH aHAIN3 U CUHTE3 UH(OpMaIHH,
NPUMEHSITh CUCTEMHBIN TIOJIXO/T JJISl PEIICHUS IIOCTABJICHHBIX 3a1a4

YK-2: CriocobeH onpenenars Kpyr 3aJad B paMKax I1OCTaBJICHHOM Liey U BbIOUpATh
ONITUMAJIbHBIE CTIOCOOBI MX PELICHHUS, HCXOS U3 ACHCTBYIOIUX MTPABOBBIX HOPM, HMEIOLIIXCS
peCypcoB U OrpaHUYEHUI

VYK-3: CriocobeH ocymecTBIsATh COIMATbHOE B3aUMOACHCTBUE U PEATH30BBIBATH CBOIO
pOJIb B KOMaH 1€

YK-4: Crioco6eH oCymeCTBISTh IEIOBYI0O KOMMYHUKAIIUIO B YCTHOM M TUCHBMEHHOU
dopmax Ha rocyapcTBEHHOM si3bike Poccuiickoil denepanuy 1 THOCTPaHHOM(BIX) sI3bIKe(axX)

YK-5: CriocobeH BOCTIpHHUMATh MEXKYIBTYPHOE pa3HooOpa3ue o01ecTBa B COIHalb-
HO-UCTOPUYECKOM, 3TUYECKOM U (PHI0CO(PCKOM KOHTEKCTAaX

YK-6: CriocobeH yrpaBiisiTh CBOUM BPEMEHEM, BHICTPAaUBaTh U PEATH30BHIBATH TPACK-
TOPHUIO CAMOPA3BUTHUS HA OCHOBE ITPUHLIUIIOB 00pPa30BaHUs B T€UEHUE BCEH KU3HU

YK-7: CiocobeH noaiepkuBaTh JOJDKHBIA YPOBEHb (PU3UYECKOM MOATOTOBICHHOCTH
U1 o0ecTieyeHns MOTHOLEHHOH COIMaIbHON U MPOECCHOHATIBHON 1eATEIbHOCTH

YK-8: CriocobeH co3naBaTh U OJIEPKUBATh B TOBCETHEBHOM JKU3HU M B PO ECCHO-
HaJIbHOW JeATeNbHOCTH O€30I1acHbIe YCIOBUS KU3HEACATEIbHOCTH Il COXPAaHEHUS TPUPOTHOM
cpelibl, 00ecreyeHnsl yCTOMYMBOro pa3BUTHS OOLIECTBA, B TOM YUCIIE IIPH YTPO3€ U BOSHUKHO-
BEHUH YPE3BbIYAHBIX CUTYAII 1 BOGHHBIX KOH(IMKTOB

YK-9: CrtocoOeH ucIoib30BaTh 0a30BbIe ACPEKTOIOTHICCKUE 3HAHUS B COITUATBHON U
npodeccuoHaIbHOM chepax

YK-10: CnocoGeH npuHUMaTh 000CHOBAaHHBIE SKOHOMUYECKHE PEIICHUS B PA3TMUHBIX
001aCTAX KHU3HEEATETbHOCTH

VYK-11: CnocobeHn ¢popMUpoBaTh HETEPIIMMOE OTHOLLIEHUE K KOPPYINLIUOHHOMY IOBEIe-
HUIO

OIIK-1: CnocobeH pemiath 3aa4u MpodeccnoHalbHOM e TeNbHOCTH, IPUMEHSISI METO-
JIbl MOJIETUPOBAHMSI, MAaTEMaTHUECKOTO aHAJIN3a, €CTECTBEHHOHAYUHBIE M OOLIIEMHKEHEPHBIE
3HaHUS

OIIK-2: CriocobeH y4acTBOBaTh B IPOSKTUPOBAHUU TEXHUUYECKUX OOBEKTOB, CUCTEM U
TE€XHOJIOTHYECKHUX MPOIIECCOB C YYETOM IKOHOMUYECKUX, SKOJIOITMUECKUX U COIIMANIbHBIX Orpa-
HUYEHUI

OI1K-3: CriocoOeH yJacTBOBaTh B YIIPABJICHUN TPO(HECCHOHATLHOM I TEIIbHOCTHIO,
UCTIOJIB3Ys 3HAHMS B 001aCTH MPOEKTHOTO MEHEKMEHTA

OIIK-4: Cniocoben npoBOAUTh U3MEPEHUs U HaOIoAeH s B cpepe npodeccuoHaIbHON
NesITeIbHOCTH, 00padaThIBaTh U MPEACTABIATh SKCIIEPUMEHTAIbHBIE JaHHBIE



OIIK-5: CriocobeH periate Hay4HO-HUCCIIEA0BATENLCKUE 33/1a49H TP OCYILECTBICHUH
npoeCCHOHATIBHOM IeATENBHOCTH ¢ IPUMEHEHNEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIO-
THI U IPUKJIaTHBIX allllapaTHO-TIPOTPAMMHBIX CPEJICTB
OIIK-4: cnocoGHOCTBIO COUETaTh TEOPHIO U MPAKTUKY JUI PELICHUS HHXKEHEPHBIX 3a1a4

OIIK-6: Criocoben nmpuHUMAaTh 000CHOBAHHBIE TEXHHUECKUE PEIICHUS B POdheccHo-
HAJIbHOW J€ATeNbHOCTH, BBIOUPATh 3 PEKTUBHBIE U O€30I1aCHbIE TEXHUYECKHE CPEICTBA U TEX-
HOJIOTUU

OIIK-7: CriocobeH aHaau3upoBaTh, COCTABIATh U IPUMEHATh TEXHUYECKYIO TOKYMEH-
TaIMIO, CBA3aHHYIO C MPO(ECCHOHATBHOM EATETBHOCTHIO, B COOTBETCTBUU C JACHCTBYIOIIUMHU
HOPMAaTHUBHBIMU JOKYMEHTaMH B COOTBETCTBYIOLIEH OTpaciu

OIIK-8: Criocoben moHMMAaTh MPUHIHUITEI pa00THl COBPEMEHHBIX HH(POPMALITMOHHBIX
TEXHOJIOTUI U UCTOJIb30BaTh UX JUIS pelleH s 3a/1a4 IpopeCCHOHATIBHOM e TeIbHOCTH

[TK-1: CriocoOeH HUCIoIb30BaTh TEXHUYECKYIO IOKYMEHTAIIUIO MPHU pa3padO0TKe TEXHO-
JIOTMYECKUX IPOLIECCOB

[TK-2: CriocobeH pa3pabaThiBaTh TEXHOJIOTUIESCKHI MPOIIECC MOTyUEHUSI MATEPHUATIOB C
YUY€TOM 3KCIUTyaTallMOHHBIX TPEOOBAaHUH, IPEIBBIAEMBIX K HUM

[1K-3: CriocobeH BBIOMpaTh MaTepUaIIbl P Pa3padOTKe TEXHOIOTMYECKUX MPOIIECCOB B
00J1aCTH MaTepUaNOBEIEHUS U TEXHOJIOTUH MAaTepUAJIOB B MAIIIMHOCTPOEHUH

[1K-4: CriocobeH Ha3HayaTh BUJ M PEKUM TEPMUIECCKON HITH XUMHKO-TEPMUIECKOH 00-
pabOTKM B paMKax TEXHOJIOTMYECKOI'0 Mpoliecca B 00JacTH MaTepUaIOBEACHUS U TEXHOJIOTUU
MaTepUajIoB B MAIIMHOCTPOECHUHU

[TK-5: Criocoben 060CHOBaHHO OIOMPATh TEXHOIOTUYECKOE 000PYI0BaHHE IS TEP-
MHUYECKOW U XMMHKO-TEPMHUYECKON 00pabOTKN MaTepHalioB

[1K-6: CriocobeH BHOCUTbh U3MEHEHHsI B TUIIOBOM TEXHOJIOTMYECKUI Ipoliecc B 001acTu
MaTepUaIOBEECHUS U TEXHOJOTUU MaTEpUAIOB C 1I€JIbI0 KOPPEKTUPOBKHU IKCILUTYaTallMOHHBIX
CBOWCTB MaTepHajoB U U3AEIUH U3 HUX

ITK-7: Cnocoben pa3zpaboTaTh peXUM TUIIOBOI'O TEXHOJIOIMUYECKOI0 Ipolecca TEpMHUUe-
CKOM U XUMHUKO-TEPMUYECKON 00pabOoTKH B 00J1aCTH MaTepHAIOBECHNUS U TEXHOIOIUU MaTepH-
ajoB

[TK-8: CriocobeH ocymecTBIsATh KOHTPOJIb TEXHOJIOIMYECKUX MPOLIECCOB TEPMUUECKOM
U XUMUKO-TEPMUYECKOH 00pabOTKH B 00JIaCTH MaTEPHAIOBEACHUS U TEXHOJIIOTMH MaTEepHUaJIoB

ITK-9: CriocobeH ocymecTBIsATh KOHTPOJIb PE3YJIbTaTOB TEXHOJIOTHUECKUX MTPOLIECCOB
TEPMHUECKON 1 XUMUKO-TEpMUUECKON 00pabOTKH B 001aCTH MaTepUaIoBEIeHUSI U TEXHOJIOTUU
MaTepHaoB

[TK-10: CiocoGeH BbIOMpaTh 000PYIOBaHUE U CPEACTBA KOHTPOJIS KAUeCTBA CI0KHBIX
IIPOLIECCOB TEPMHUUYECKOTO ITPOU3BOJICTBA

[1K-11: CiocobeH mpoBOAUTH MCCIIETOBAHUS VISl BBISIBJICHUE IPUYMH Opaka MaTepua-
JIOB ¥ M3/1€1MH U3 HUX

[TK-12: CiocobeH 000CHOBaHHO BBIOMPATH METOJIBI U CPEJICTBA KOHTPOJIS B 00JIaCTH
MaTepHaJIOBEICHNUS U TEXHOJIOTUU MaTepHUaIoB

[TK-13: CriocobOeH aHAIM3UPOBATh U 00001IaTh MHPOPMAITUIO KACAIOIIYIOCS COBPEMEH-
HOTro 000py/J0BaHUs, IPUMEHAEMOI0 B 00JIACTH MAaTEpUAIOBEIEHUS U TEXHOJIOTMH MaTepHaJIOB

Ha ocnoBanuu penienust Yuenoro coera yauepcutera ot 17.03.2021 (mporokon Ne 5)
rOCy/IapCTBEHHBIC aTTECTAIIMOHHBIC UCITBITAaHUS 110 HanpapieHuio moarorosku 22.03.01 Marepu-
aJIOBE/IEeHUE U TEXHOJIOTMH MaTepHaJioB MPOBOJATCS B (popme:

— rOCYJJapCTBEHHOT'0 3K3aMEHa;

— 3aIUTHl BBITYCKHON KBAIM(UKAMOHHONW PaOOTHI.

VY4eOubIi man 0100peH YueHsiM coBeToM By3a. [IpoTokon Ne 5 ot 13.03.2021.

K rocynapcTBeHHON HMTOrOBOM aTrTecTalvu JOMYycKaeTcs: 0Oydarolmuics, He UMEIOLIUii
aKaJIeMUYECKOM 3aJJ0JDKEHHOCTH U B TIOJTHOM 00beM€ BBIMMOJHUBIINN YICOHBIN TJIaH WU WH]H-
BUAyaJIbHBINA y4eOHBIN TUIaH 10 TaHHON 00pa3oBaTeIbHOM MporpaMme.



2.IIporpaMma 1 nopsiIoK NPOBeeHUsI TOCYIaPCTBEHHOI0 IK3aMeHa

CornacHo pabouemy yueOHOMY IUIaHY TOCYJApCTBEHHBIN 3K3aMEH MPOBOAMTCS B Tie-
puox ¢ 02.06.2025 no 16.06.2025. J{nst mpoBeaeHNs rocyJapCTBEHHOTO IK3aMEHa COCTABIISIETCS
pacnucaHye 3K3aMeHa U MpedK3aMEeHAllMOHHOW KOHCY/IbTallMK (KOHCYIbTHpPOBaHHE 00Oyuaro-
LIMXCS IO BOIIPOCAM, BKJIFOYEHHBIM B IPOrpaMMy FOCYAapCTBEHHOTO SK3aMEHa).

['ocynmapcTBeHHBIN AK3aMEH MPOBOJIUTCS HA OTKPBITHIX 3acCEJaHMsIX T'OCYJapCTBEHHOM
9K3aMEHAIIMOHHON KOMHCCHHM B CIIEHMAIBHO MOATOTOBIICHHBIX AyIUTOPHSX, BBIBEJCHHBIX Ha
BpeMsl dK3aMeHa U3 pacnucanus. [IpucyrcTBrue Ha rocylapCTBEHHOM 3K3aMEHE MOCTOPOHHHX
JIUII JOMYCKAETCsl TOIBKO ¢ pazpemienus npeacenatens ['OK.

OOyyarommmMcs U JuaM, MPUBIEKaeMbIM K TOCYJapCTBEHHON UTOrOBOM aTTecTallld, BO
BpeMs €€ MPOBECHHUS 3aMpeIacTcs UMETh MpH ce0e M UCTIOIb30BaTh CPEACTBA ONEPATUBHON U
MOOUJILHON CBSI3H.

I'ocynapcTBeHHBINM 9K3aMEH NIPOBOAMTCS B J1Ba 3Talla:

- Ha IIEPBOM 3Tarie mpoBepsieTcsi CPOPMUPOBAHHOCTH OOLIEKYIBTYPHBIX KOMIETEHIIHIA;

- Ha BTOPOM JTare MpoBepsieTcsi COPMHUPOBAHHOCTD 00IeTIPO(EeCCHOHANBHBIX U TPO-
(beccroHaIbHBIX KOMIIETEHIIUN B COOTBETCTBHH C yU€OHBIM IIAHOM.

Iloozomoexa k coaue u coaua nepeozo 3mana 20Cy0apcmeeHHo20 IK3ameHa
[lepBblii 3TN rocyAapcTBEHHOTO SK3aMeHa MPOBOJUTCS B JOPME KOMITBIOTEPHOTO TECTUPOBA-
Hus. TecT coaepKUT BONPOCHI U 3a/1aHUs 10 IPOBEPKE OOILEKYJIBTYPHBIX KOMIIETEHIUI COOT-
BETCTBYIOIIIETO HAIMIPABJICHUS MMOATOTOBKH/ CIICUATBHOCTU. B 3aJaHMsIX UCTIOIB3YIOTCS ClEAy-
IOLIUE TUIIBI BOIIPOCOB:

— BbIOOp OJIHOTO MPABUIBLHOTO OTBETA U3 33JAHHOTO CIIHCKA;

— BOCCTAHOBJICHHE COOTBETCTBUSI.

JlJ1s MOArOTOBKM K 3K3aMeHY Ha 00pa30BaTeIbHOM IOpTaje 3a TPU HENEIH 10 Hayasla UCIbITa-
Hull B 610ke «Baim Kypcel» CTAaHOBUTCS JOCTYIHBIM 3JIEKTPOHHBIHN Kypc «Jlemo-Bepcus. ['oc-
yIapCTBEHHBIN IK3aMeH (TecTupoBaHue)». JlocTyl K 1eMO-BEPCUN OCYIIECTBIISAETCS MO JOTHHY
U TIApOJII0, KOTOPBIE UCIIONB3YIOTCS 00YyUaIOIIUMUCS AJIsl OpraHU3aI|K JOCTyna K MHpopMmaliu-
OHHBIM pEcypcaM U CEpBHCaM YHHUBEPCUTETA.

[TepBblii 3Tan rocy1apcTBEHHOTO 9K3aMEHa IPOBOAUTCS B KOMITBIOTEPHOM KJIacce B COOTBET-
CTBHH C YTBEPKJICHHBIM PACIHCAHNEM T'OCYIaPCTBEHHBIX aTTECTAIMOHHBIX HCITBITAHHA.

brnok 3amanuii nepBoro sramna rocyapcTBEHHOI0 SK3aMeHa BKIIOYaeT 13 TeCTOBBIX BOIPOCOB.
[TponomxuTensHOCTh 3K3aMeHa cocTaBiisieT 30 MUHYT.

PesynbTaThl mepBoro 3tarna rocy1apcTBEHHOTO 3K3aMeHa OMPEEIIAIOTCS OLIEHKaMH «3a4Te-
HO» U «HE 3a4T€HO» U OOBSABISIOTCS Cpa3y Mocie MpreMa IK3aMeHa.

Kputepun onieHKH nepBoro 3ramna rocyJapcTBEHHOTO 3K3aMeHa:

— Ha OIICHKY «3a4TeH0» — O0yJaroUuiics TOJKEH MOKa3aTh, YTO 00JIaJaeT CUCTEMON 3Ha-
HUH U BIIAJICET ONPE/IEICHHBIMU YMEHUSIMH, KOTOPbIE 3aKJIFOYAIOTCS B CIIOCOOHOCTH K OCYIIECTB-
JIEHHUIO KOMIUIEKCHOTO TMOMCKA, aHaIM3a U MHTEpIIpeTalui MHPOPMaIIUK 10 ONpeIeICHHON TeMe;
YCTaHOBJICHUIO CBA3€H, MHTETPALMY, NCIIOJIB30BAHNIO MaTepUala U3 pa3HbIX pa3JesioB U TEM UL
pelieHus nocraBieHHON 3afaun. PesynpraT He MeHee 50% 06anioB 3a 3a7jaHUsI CBUJIETEIbCTBYET
0 JIOCTaTOYHOM YPOBHE C(HOPMUPOBAHHOCTU KOMIIETEHIINA;

— Ha OIICHKY «He 3a4TeH0» — o0ydJaronuiics He o0JagaeT He0OXOAUMOM CUCTEMON 3HAHUHN
U HE BIaJieeT HEOOXOUMBIMU MPAKTHUYECKUMH YMEHHUSIMH, HE CTIIOCOOEH TOHUMATh U UHTEPIIpe-
TUPOBATh OCBOCHHYIO HH(popmanuio. Pesynbrat Mmenee 50% 0annoB 3a 3a1aHus CBUIETEIHCTBYET
0 HEJIOCTAaTOYHOM YpOBHE C(HOPMUPOBAHHOCTH KOMIIETEHITHH.
Iloozomoexa k coaue u coaua 6mopo2o Imana 20cyo0apcmeeHHo20 IK3amena



Ko BTOpomy 3Tamy rocyjapcTBEHHOTO 3K3aMeHa JI0IYCKaeTCst 00yJaroHiics, ITOTYIUBLIHA
OILICHKY «3a4TE€HO» Ha MEPBOM dTalle.
Bropoii aTan rocyapcTBEHHOTO SK3aMeHa MPOBOAUTCS B MUCbMEHHOH GopMme.

Bropoit stan rocynapcTBeHHOro sk3aMeHa BKJIO4YaeT 1 Teopermueckuii Bompoc u 1
IIpakTH4eckoe 3aanue. [IpogomKuTenbHOCTh SK3aMeHa coCTaBldeT 4 yaca.

Bo Bpems BTOporo sramna rocy1apcTBEHHOIO 9K3aMeHa CTYICHT MOXET I0JIb30BaThCs
y4eOHBIMU MTPOTPaMMaMU, CIPABOYHOM JINTEPATypOH, TaOIUIIaMU IPYTHMH HATJISTHBIMH [TOCO-
OUSIMH.

Pe3ynbTarel BTOPOro 3Tamna rocyJapCTBEHHOTO 3K3aMeHa ONPECTISIOTCS OIICHKAMK: «OTINY-
HOY, «XOPOIIOY, «yIOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIIHHO.
KpuTepun olieHKH BTOPOTrO 3Tara rocyapCTBEHHOr0 SK3aMeHa:

— Ha OIICHKY «OTJIMYHO» (5 0a/UIOB) — OOYYAIONIUICS JOJDKEH TI0Ka3aTh BRICOKUN YPOBCHb
c(OpPMUPOBAHHOCTH KOMIICTCHIIUH, T.€. IMOKa3aTh CIIOCOOHOCTH 0000IIATh U OICHUBATh MHQPOP-
MaIMIo, MOJIYYEHHYIO Ha OCHOBE HCCIICZIOBAaHUS HECTAHAAPTHON CUTYAIMH; HCIIOJIB30BaTh CBEJlE-
HUS U3 PA3JIMYHBIX UCTOYHUKOB; BEIHOCHTH OICHKH M KPHUTUYECKHUE CYXKICHHWS, OCHOBAHHBIC Ha
NPOYHBIX 3HAHUSX;

— Ha OLIEHKY «xopommo» (4 6amia) — oOydarouuiics JOKEH M0Ka3aTh NMPOJABUHYTHIN ypo-
BEHb CPOPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. IPOJAEMOHCTPUPOBATh TIyOOKHE MIPOYHbIE 3HAHUS U
pa3BUTHIE NMPAKTUYECKUE YMEHUS U HAaBbIKM, YMEHHE CPaBHHUBATh, OLIECHUBATh U BbIOMpaTh METO-
JIbl peLeHUs 3a/1aHuil, paboTaTh LieJeHAPaBICHHO, UCIIOJb3Ysl CBSI3aHHbIE MEKIY cO00M (opMbI
npejcTaBiIeHnss HHPOPMaLIUY;

— Ha OIICHKY «yJI0BJETBOPHUTEIbLHO» (3 Oaia) — oOydaromuics J0KEeH Moka3aTh 0a30-
BbIli YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUH, T.C. MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BE-
JIeHUS. U O0BSCHeHUs WH(OpMAIHH, TPOPECCHOHATBHBIC, HHTEIUICKTYaIbHbIC HABBIKH PEIICHUS
CTaH/JIapPTHBIX 3a/1a4.

—Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» (2 0ayura) — oOydaromuiics He 00J1agaeT HeoOX0au-
MO CHCTEMOI 3HAaHUM, TOMYCKaeT CYIIECTBEHHbIC OMIMOKH, HE MOXET MOKa3aTh WHTEIJIEKTyallb-
HBIC HABBIKU PELIECHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeyJAO0BJeTBOPUTEAbHO» (1 6am1) — oOyuaromuiics He MOXeT M0Ka3aTh 3Ha-
HUS Ha YPOBHE BOCIPOU3BEIEHUS U 00BSICHEHUS HH(POpPMAIIMY, HE MOKET MOKa3aTh UHTEIIEKTY-
aJbHbIE HABBIKY PEIICHUS MTPOCTHIX 3ajau.

Pe3ynbTarhl TOCYIapCTBEHHOTO SK3aMEHa OOBSBISIOTCS Ha CIAEAYIOMIMN paboduil JeHb
MOCJIE MPOBEACHUS IK3aMEHa.
OOyyaronuiicsi, yCIENIHO CHAABIIUN TOCYIapCTBEHHBIA 9K3aMeH, TOMYCKaeTCs K BBI-
MOJIHEHUIO U 3alUTE BRIMTYCKHON KBaIu(UKAIIMOHHON paboTe.
2.1 Copnepxanue rocyiapcTBeHHOI0 IK3aMeHa

2.1.1 Hepeuenb mem, npoeepsaemsplx Ha nepeom mane zocy()apcmseunozo IK3ameHna

dunocodusi, ee MECTO B KyJIbTYpe

NcTtopuueckue tumsl Gpuiiocodpun

ITpo6nema uaeanbHoro. Co3HaHue Kak popMa NCUXUYECKOTO OTPaXKECHUS
Oco0eHHOCTH YeT0BeUeCKOro ObITUS

OO6miecTBO Kak pa3BuBaromiascsa cucrema. KynbTypa ¥ HuBHIM3aLNS
HcTopus B cucremMe ryMaHUTapHBIX HAyK

[usmnmsanuu [IpeBHero mupa

Dnoxa CpeTHEBEKOBBS

Hosoe Bpems XVI-XVIII BB.

CoNOR~wWNE



10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45,
46.

MonaepHu3zaiys U CTAaHOBJIEHUE HHAYCTPHAIbHOTO 0011ecTBa Bo Bropoit mojosune X VIII
— Hayane XX BB.

Poccus n mup B XX — Havane XXI B.

HoBoe Bpems 1 3110Xa MOZIEpHU3ALIUN

Crpoc, peyIokKEHNE, PHIHOYHOE PaBHOBECUE, JIACTUYHOCTh

OCHOBBI TEOPUH IIPOU3BOJICTBA: U3/IEPKKU IIPOU3BOJICTBA, BBIPYUKaA, IPUOBLIL
OcCHOBHbBIE MAKPOIKOHOMHUYECKHE NTOKA3ATENH

MakposKoHOMHUYECKass HeCTaOMIIBHOCTR: Oe3paboTuiia, HHOIAIUS
[Ipennpusitie u pupma. DKOHOMHUYECKAst IPUPOJA U TieseBast PyHKIUS GUPMBI
KoHctutynnonHoe rnpaBo

I'pasxxnanckoe mmpaso

TpynoBoe npaBo

CemeliHoe npaBo

VYrosnoBHOE IpaBo

S v MO€ OKpysKeHHue (Ha NHOCTPAHHOM SI3BIKE)

S u Most yue6a (Ha HHOCTPAHHOM SI3bIKE)

S v Mup BOKpYT MeHs1 (Ha MUHOCTPAHHOM S3BIKE)

S u Most Oyaymiast npodeccus (Ha HHOCTPAHHOM SI3BIKE)

Crpana n3y4aemoro si3blka (Ha MHOCTPAHHOM SI3bIKE)

@DopMBbI CYLIECTBOBAHUS SI3bIKA

@OYHKIMOHAIbHBIE CTUJIN JIMTEPATYPHOTO SI3bIKA

ITpobnema MEXKyIbTYPHOTO B3aUMO/IEHCTBHS

PeueBoe B3aumoneiicreue

JlenoBasi KOMMYHUKAIUS

OcHOBHBbIE MOHATUS KYJIBTYPOJIOTHU

XpUCTHAHCKUH THII KYJIBTYpBI KaK B3auMoJieiicTBue KoHpeccuit

WcnaMmckuil TUII KylbTYpbl B 1YXOBHO-MCTOPHUUECKOM KOHTEKCTE B3aUMOJICHCTBUS
TeopeTnko-MeToA0710rMYECKe OCHOBBI KOMaHJ000pa30BaHUs U CaMOPa3BUTHS
JIMYHOCTHBIE XapaKTEPUCTUKU YWIEHOB KOMAaH/IbI
OpraHu3annoHHO-TIpOLECCYaIbHbIE aCTIEKThl KOMaH/IHOW paboThI

TexHonorus co3ganusi KOMaHIbl

Camopa3BuTHE KaK yCI0BHE NOBbIIEHUS 3()()EKTUBHOCTH JINYHOCTH
JlnarnHocTuka ¥ caMo/IMarHOCTUKA OpraHu3Ma IpU PETYISPHBIX 3aHATHIX (PU3HUECKON
KYJIBTYpOi U CIIOPTOM

TexHnyeckast HOArOTOBKA U 00y4YeHHE JBUTATEIbHBIM JEHCTBUAM

Metoauku BocUTaHUs (PU3MYECKHX KaueCTB.

Bupael copra

Knaccudukanus upesBelyaiiHbIx cutyanuii. Crucrema ype3BblYaifHbIX CUTYyalUui
Mertoas! 3aIlIUATHI B YCIOBUAX YPE3BBIYANHBIX CUTYallUN

2.1.2 Ilepeuens meopemuueckux 60npocos, 6bIHOCUMbBIX HA M OPOIL IMAN 20Cyoap-

CMBEHHO20 IK3amMeHa

1. Mertoabl U3y4eHUss MUKPOCTPYKTYPBI: CBETOBasi MUKPOCKOIIUS M DJIEKTPOHHAS MUKPO-
ckomusi. MeToIbl KOJIMYeCTBeHHOW MeTauiorpadun. PEHTTeHOCTPYKTYpPHBIN U MHKPO-
PEHTI€HOCTIEKTPAJIbHBIN aHAIH3.

2. Merammdeckoe cocrosHue. Kpucrammmdeckoe crpoeHrne MetauioB. [lomumopdusm.
AHN30TpONUS CBOMCTB.

3. TI'panunsl 3epeH u cyd3epeH. MCIOKAMOHHBIE CETKH. MajoyriioBbIe W BEICOKOYTIIO-
BbI€ IpaHuLbl. Posb rpaHun 3epeH.

4. 3akonsl qudpdy3un. Mexanusmsl nuddysun.



10.

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

Hucnokanuu. [lnotHocts aucinokanuii. CKOMbXEHUE U TEPENOI3aHUE JAUCIOKALIUM.
BzauMoaeiicTBre QUCIIOKAIIAH.

Kpucrannuzauus criiaBoB. BiausiHuEe CKOPOCTH OXJIAKICHUS HA CTPOEHUE CILIABOB.
CrpoeHnne MeTajuinyeckoro ciauTka. Jlukamus B cnutke. MoauguuupoBaHue CTpykK-
TYpBbI JIUTHIX CILJIABOB.

Juarpammsl neopMaiii MOHO- M MOJUKpUCTAIIOB. CucTeMbl ckoibxeHus. ledop-
MalMOHHOE YIIPOYHEHHUE.

3aKOHOMEPHOCTH U MPHUPOJIa U3MEHEHUS CBOMCTB IPH IIACTUYECKOH Jedopmanuu.
3aKOHOMEPHOCTH U MPHUPOJa U3MEHEHHUS! CBOWCTB IPU HArpeBe XOJIOIHOAEPOPMHPO-
BaHHOH ctaiu. Tekcrypa nedopmManvy U peKpUCTALIM3ALMH.

Cratuyeckue UCIbITAaHUSI MEXaHUUECKUX CBOWCTB.

JluHamM14YecKHue NCIIBITaHUS MEXAHUYECKUX CBOMCTB.

Xpynkoe u Bsizkoe paspyuienue. Ilpupona xnagnonomkoctu OLIK-metannos. Crpoe-
HUE U3JIOMOB.

VYcranocTtHsle ucnblTaHus. DaKTOPHI, BIKAIOIINE HA YCTAIOCTHYIO IPOYHOCTb.
M3HamuBaHue MaTepuaos.

ITon3ydects MeTaiioB. McnblTaHus HA IOA3Y4€ECTh.

Mertoab! uccienoBaHus GU3NUECKUX CBOMCTB.

CnBUroBo€ U HOPMaJIbHOE MPEBPALLIECHUS.

®da30Bble IpeBpalicHus pu Harpese. CTpyKTypHask HaCJAEACTBEHHOCTb.

Bnusiue pa3mepa 3epHa Ha MEXaHUYECKUE CBOMCTBA.

MexaHn3M U KMHETHKA 3BTEKTOMAHOrO npeBpaiieHus. CTpoeHne nepiaura.
MaprencutHoe npeBpateHue. Kpurnyeckas CKOpocTb 0XJIaxkI1€HUS.

TepMonuHaMuKa, MEXaHU3M M KHHETHKA MAapTEHCUTHOIO IpeBpameHus. MHukpo-
CTPYKTYypa U CyOCTpYKTypa MapTE€HCHUTA.

belitnuTHOE MpeBpaieHue.

VYrneponuctas cranb. Ponb yriepona B GopMupoBaHUH CTPYKTYPBI H CBOMCTB CTAJIH.
YyryHsl, ux Kiaccuukanus u IpUuMEeHEHHeE.

OBTEKTHYECKAs KPUCTAIIIU3ALIUS.

['oMoreHn3annoHHbIN, NOPEKPUCTAIUIN3ALNOHHBIA U PEKPUCTAIUIM3ALMOHHBIA OTKHU-
TH.

3aKaJjika cTaiy. 3aKaIuBacMOCTb U MPOKAIUBAEMOCTD.

3akainika cranu ¢ HarpesoM TBY.

N3oTepMuueckas 3aKkaika.

Otnyck. U3mMeHeHne cTpyKTyphl U (ha30BOro coctaBa IpH OTIYCKE CTaslel

OObparumas 1 HeoOpaTuMast OTITYCKHasi XPYIKOCTb.

Crapenue. Ilpupona ynpouHeHus. BnusHue TemmepaTypsl M HpPOAOKUTEIBLHOCTH
CTapeHUs Ha CBOWCTBA CIUIABOB.

XUMHKO-TepMUYecKasi 00paboTKa CTasu.

BeicokoTemnepaTypHas u HU3KOTeMIepaTypHas TepMOMeXxaHndeckas o0paboTka
Knaccudukanus, MapkiupoBKa U 00J1aCTH IPUMEHEHUS JIETUPOBAHHBIX CTaJeH.
MamnHOCTpOUTENbHBIE KOHCTPYKLIIMOHHBIE CTAJIH.

KoHcTpyKIInoHHbBIE CTaIH 17151 XUMUKO-TEPMUYECKO 00pabOTKH.

Cranu 115 peXxynmx HHCTPYMEHTOB.

Cranu 1715 IWTaMIOBBIX HHCTPYMEHTOB.

TBepple cIIIaBbl U CBEPXTBEP/bIE MATEPHUAIIBL.

Kopposunonnocroiikue cranu. MeTo bl onpeaeseHns: KOppO3NOHHBIX CBOKCTB.
JKaporpouHsle 1 )kapOCTONKNE CIUIABHI.

Menp u ee cruiaBsbl.

MaremaTrueckas 00paboTKa 3KCIIEPUMEHTAIBHBIX JTAHHBIX.



2.1.3 Ilepeuenv npakmuueckux 3a0anuii, 6bIHOCUMBIX HA 6MOPOIL IMAN 20CYOAPCMEEHH OO0
IK3ameHa

1.Peccopsl, maockue U COUpaIbHbIE MPYKUHBI TOJDKHBI UMETh IOCTE TEPMUYECKON oOpa-
OOTKH BBICOKYIO MPOYHOCTH (TBepAocTh 40-45 HRC) u BbicoKui mpeaen ycraaocth. J[ins ux usz-
rotoBieHust BoiOpaHa cranb Mapku S0X1DA. PacumdpoBarh coctaB U ONpPEAETHTb, K KaKOH
rpynmne OTHOCUTCS JlaHHAs CTallb 10 HazHaueHuto. KpaTko omucarh BIUSHUE JIETUPYIOUINX 3JIe-
MEHTOB Ha IOJIO’KEHUE KPUTUYECKUX TOUEK, IIPEBPAIICHUS U CTPYKTYPY, POCT 3€pHA ayCTEHUTA,
MPOLECC U30TEPMHUECKOT0 pacraja ayCTeHUTa, KPUTHUECKYI0 CKOPOCTb 3aKaJIKH, IMPOKaJuBae-
MOCTb, MOJIOKEHHUE MAapPTEHCUTHOM TOUYKH, KOJUYECTBO OCTATOYHOI'O AYCTEHMTA U TEMIIEpATypy
oTIycKa 3Toi cranu. HazHauuth pexumbl TepMUUEcKOi 00paboTKHU, 0O0CHOBATh UX U OIMHUCATh
MUKpPOCTPYKTYpPY U3JI€IUIA B TOTOBOM BH/IE.

2.Wcnonb3ys nuarpammy coctosinus Fe-C u nanHble o 3aBUCUMOCTH TBEPJIOCTH OT TeMIIe-
paTypbl OTIIyCcKa, Ha3HAYUTh IS YraepoAaucTo cranu 40 Temneparypbl 3aKajlkyd U OTIIYCKa, He-
obxonumeie nnsi obecriedenus: TBepaoctu 400 HB. Onucath npeBpailieHusi, KOTOpbIe COBEpIla-
JIMCH B CTAJIM B MPOIECCE 3aKAJKHU U OTITYCKa, ¥ TMOJIYYEHHYIO TIOCIIE TEPMOOOPAOOTKH CTPYKTYPY.

3. Jlsig M3roTOBJIEHUS IITAMIIOB /ISl TOpsiuel MITaMIIOBKY Ha3HaueHa cTtajib Mapku SXHM.
TBepnocTh nocie Tepmudeckoit oopadotku 350-400 HB. PacmmdpoBars coctaB u onpeaennTh, K
KaKoW rpymnmne OTHOCUTCS JaHHas cTajlb 10 Ha3HaueHuto. KpaTtko onucarh BIHUSHUE JETUPYIOIIUX
3JIEMEHTOB Ha I0JIOKEHUE KPUTHUECKHUX TOUYEK, IIPEBPALICHNS U CTPYKTYpPY, POCT 36pHa ayCTEHHU-
Ta, IPOLECC U30TEPMHUUECKOI0 paclajia ayCTeHUTa, KpPUTUUECKYIO0 CKOPOCTh 3aKaJIKU, IPOKaJIMBa-
€MOCTb, II0JIO)KEHUE MapTEHCUTHON TOYKHU, KOJIMYECTBO OCTATOYHOIO ayCTECHUTA U TEMIIEpaTypy
oTIycka 3Toi cranu. HazHauuTh pexumbl TepMUUECKON 00pabOTKH, 0OOCHOBATh UX U OINHUCATh
MUKPOCTPYKTYPY U3JIE€IUIA B TOTOBOM BHJIE.

4. JIosBTEeKTOUIHAS YTIEPOIUCTAsl CTAlb UMEET KPYIMHO3EPHUCTYIO CTPYKTYpY MeperpeBa.
Kakoli Bun TepMuueckoil o0paboOTKH cieayeT NMPUMEHUTh A ycTpaHeHus neperpeBa? Kakue
U3MEHEHUS IPOUCXOAT B CTPYKTYpE CTaJU MPH 3TOH TepMooOpadoTke?

5. lllecTepHu, YepBAKH, BTYJIKH, BAIMKH U HEKOTOPBIE APYTHE ETAN JODKHBI HMETh T10-
clle TepMHUYECKOi 00paOOTKHM TBEpbI M3HOCOYCTOWYMBBINA MOBEPXHOCTHBIN cioit 56-62 HRC
TP BSI3KOM cepjueBuHe. [[1s mx M3roTtoBieHus: BeiOpaHa ctaink Mapku 151, PacmmdpoBats co-
CTaB U ONPEAEIUTh, K KaKOW IpyIIe OTHOCUTCS JaHHas cTalb IO Ha3HaueHHto. KpaTtko onucath
BJIMSTHHE JIETUPYIOIIMX JIEMEHTOB Ha MOJIOKEHUE KPUTHIECKUX TOYEK, MPEBPAIICHUS U CTPYKTY-
pPY, POCT 3epHa ayCTEHMTa, MPOIECC M30TEPMUYECKOI0 pacraja ayCTeHHTa, KPUTHUYECKYIO CKO-
POCTh 3aKaJKH, MPOKAJTMBAEMOCTb, MOJIOKEHHE MAapPTEHCHUTHOW TOYKH, KOJMYECTBO OCTATOYHOTO
ayCTeHHMTa U TeMIIepaTypy OTIyCKa 3TOM cTainu. Ha3HauuTh pexumbl TepMUUeCcKoil 00paboTKHy,
000CHOBATh UX U OMUCATH MUKPOCTPYKTYPY HU3JIEIHI B TOTOBOM BHJIE.

6. Cranp mapku 30 moaBepriach NEpPEerpeBy U HMMEET KPYIHO3EPHHCTOE CTPOEHUE.
HaznauuThe TemnepaTypy HOPMaJIbHOIO OT)KUTA ISl TOJTYYEHHUSI MEJIKOTO 3€pHa B 3TOM CTalu U
OOBSICHUTH, TOYEMY JAHHBIH PEKUM OT)KUTA 00CCIIEUNBACT IOIYICHUE MEIKO3EPHUCTOTO CTPO-
SHHSI CTalIu.

7. llecrepHu, 4epBAKH, BTYJIKH, BAIUKH U HEKOTOPHIE JIPYTUe NETaTH JOJDKHBI UMETh
rocje TepMUYecKoi 00pabOTKU TBEPIbI N3HOCOYCTOWYMBBIN MOBEPXHOCTHBIN cioit 56-62 HRC
npu Bsi3KoW cepaneBuHe. [ ux m3roroBieHus: BeiOpaHa cranb Mapku 18XHBA. Pacmudpo-
BaTh COCTaB U ONPEIENUTh, K KAKOW TpyIIe OTHOCUTCS JaHHas cTalb Mo HazHadeHUto. KpaTtko
OIMCaTh BIIMSHUE JISTUPYIONINX AJIEMEHTOB Ha TOJI0OKEHNUE KPUTUIECKUX TOYEK, MPEBPAIICHUS U
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CTPYKTYpPY, POCT 3€pHa ayCTEHHUTA, MPOLECC U30TEPMHUUYECKOTO pacrnajga ayCTeHUTa, KpUTHYe-
CKYIO CKOPOCTh 3aKaJIKM, INPOKAJIWBAEMOCTb, MOJOKEHHE MApPTEHCUTHOW TOYKH, KOJIWYECTBO
OCTaTOYHOr'0 ayCTEHHTA U TEMIIEPATypy OTIIyCKa 3TOW cTainu. HazHauuTh pekuMbl TEPMUAYECKON
00paboTKH, 000CHOBATh X U ONKCATh MUKPOCTPYKTYPY U3EIUil B TOTOBOM BH/IE.

8. Yraepoaucteie ctaau Mapok 35 u Y8 UMEIOT Mociie 3aKajku U OTIYyCKa CTPYKTYPY —
MapTEeHCUT oTycka U TBepaocThb: nepsast — 54 HRC, Bropas — 60 HRC. HUcnone3ys nuarpamMmy
cocrosiHus Fe-C u yuuThiBas mpeBpalleHus], IPOUCXOSIINEe IPU OTIYCKE, YKa3aTh TeMIIepaTypy
3aKaJIKU ¥ TEMIIepaTypy OTIIyCKa AJis KaKaou ctanu. OnucaTh BCe NPEBpalleHUs], IPOUCXOAIINE
B 3THUX CTaJIsIX B MpoIlecce 3aKalKU U OTIYCKa, U OOBACHUTD, IOYEMY MAPTEHCUT OTILYCKa CTalu
Mapku Y8 umeeTr OONbIIYIO TBEPAOCTh, YeM MApTEHCHUT OTITyCKa CTalld Mapku 35.

9. Jlyist M3rOTOBJICHUSI PEXKYIIETO UHCTpYMEHTa (ppe3, CBEpI, METYUKOB, TUIAIICK, Pa3Bep-
TOK) BeIOpaHa ctasib Mapku 9XC. TBepmocTs mocie Tepmuueckon oopadotku 56-62 HRC. Pac-
mupPoOBaTh COCTaB U OMPEACIUTh, K KAKOW TPYNIe OTHOCUTCS JaHHAs CTajlb [0 HAa3HAYCHUIO.
Kpartko onucars BIUSHHE JISTHPYIOUIMX JIEMEHTOB HA TOJ0KEHUE KPUTHYECKUX TOYEK, IPEBpa-
HICHUSI U CTPYKTYPY, POCT 3€pHa ayCTEHHTa, MPOIECC M30TEPMUYECKOTO paclaja ayCTCHHUTA,
KPUTHYECKYIO CKOPOCTh 3aKaJIKU, MPOKAJIMBAEMOCTD, MTOJIOKEHHE MAPTECHCUTHOW TOYKH, KOJIHYE-
CTBO OCTaTOYHOI'O ayCTCHHTA W TEMIIEPATypy OTIycKa 3TOH cTamu. HazHauWTh peKUMBI TCPMU-
4ecKoit 00paboTKH, 00OOCHOBATh UX U ONKCATh MUKPOCTPYKTYPY H3/CIHIA B TOTOBOM BHJIC.

10. Ucnonw3ys nuarpamMmy coctostHust Fe-C u paHHbBIe IO 3aBHUCHMOCTH TBEPAOCTU OT
TEMIEPATYpbl OTIYCKA, HA3HAYUTH JUIsl yriaepoauctoil cranu 40 TemrnepaTypsl 3aKajlKU U OTITyC-
Ka, HeoOxoauMele Uit obecrieueHus: TBeproctu 550 HB. Onwucare npeBpalieHusi, KOTOpbIE CO-
BEPIIMIINCh B CTAJIH B INPOLECCE 3aKAJIKU W OTIYCKA, U TOIYYCHHYIO TOCIIEe TepMOOOpabOTKH

CTPYKTYDY.

11. B xauecTBe Marepuana Juis BKJIAJbILIEH OTBETCTBEHHBIX MOIMUIIHUKOB CKOJIBXKEHUS
BbIOpaH cruiaB Mapku b83 PacmmdpoBarh coctaB u onpeaenute, K Kakoi rpymnme (o Ha3Haue-
HUI0) OTHOCHUTCS 1aHHBIN criiaB. CXxeMaTUYHO U300pa3uTh U ONKMCATh MUKPOCTPYKTYPY CIUIaBA.
11.1. VYxka3arb OCHOBHbIE TPEOOBaHUS, IPEIbIBISIEMbIE K CIUIaBaM JaHHOW I'PYTIIIHI.

12. Tlocne 3akajiki U OTIIyCKa YIJIEPOJUCTON CTaJId MOJydyeHa CTPYKTypa MapTeHCUT OT-
nycka + nemeHTuT. Hanectn Ha nuarpammy coctosiHus Fe-C mpumMepHoe mosioskeHue 3aJJaHHON
CTaJIi M YKaXHUTE TEMIEpaTypy HarpeBa 3TOW CTallu MOJ 3aKajKy. YKa3aTb TeMIEpaTypy OTIycC-
Ka, 00ecreynBaroIlyo NOJy4YeHHe CTPYKTYpbl MAapTEHCUT OTIYCKa + IIEMEHTHT, U OMHMCaTh BCE
IPEBPALLECHUS], KOTOPbIE COBEPILATNCH B IIPOLIECCE 3aKAIKH U OTIIYCKa.

13. [l u3roTOBNIEHUS IeTaNeil NBUTAaTENel BHYTPEHHETO CTOPAaHUs BEIOPAH CIUTaB MapKH
AK?2. PacumdpoBate coctaB. YKkazare crioco0 U3roTOBJIEHUS JeTallell U3 TaHHOTO CIlaBa (KOBKa,
auThe U 1p.). [IpuBecT MexaHuWdeckue CBOWCTBA CIUIaBa NPHU MOBBILIEHHBIX TEMIIEpaTypax U
OOBSICHUTB, 3a CYET YETO OHU JOCTUTAIOTCH.

14. Ilocne 3akanku yriepoaucTtoi cranu mMapku 40 cO CKOpPOCTBIO OXJIAXIEHHUS BBILIE
KpUTHYECKON Oblila MOoJIyueHa CTPYKTYpa, cocTtosimas u3 ¢eppura u mapreHcuta. IlpoBectu Ha
nuarpamme coctosHus Fe-C nuHuio (GurypaTUBHBIX TOYEK, COOTBETCTBYIOLIYIO COCTaBY 3aJaH-
HOM cTanM, yka3aTh IPUHATYIO B JaHHOM cllydyae TeMmIepaTypy HarpeBa IMoJl 3aKaJIKy M OMUCaTh
BCE IIPEBPALIEHUS, KOTOPbIE COBEPUIMIINCH B CTAJIU IIPU HArpeBe U oxJlaxaeHUU. Kak Ha3bpIBaeTcs
TaKOW BHJ| 3aKaJIKH?

15. Jnsg M3roTOBICHHS XHPYPTUYECKOTO WHCTpyMEHTa BbIOpaHa ctaimb Mmapku 40X13.
PacmmdpoBath cocTaB U ONpeneNnTh, K KaKOH TpyIe OTHOCUTCS JaHHAas CTalb 110 Ha3HAYSHHIO.
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O6’b$ICHI/ITB HAa3HAUYCHUC BBCIACHUS JICTUPYIONIUX 3JICMCHTOB B 3Ty CTaJIb. Haznaunte u 06OCHO-
BaTh PEXKUM TEPMHUIECKON 00pabOTKH M OMHUCATh CTPYKTYPY CTAJIU MOCIEe 00pabOTKH.

16. Ucnons3ys nuarpamMmmy coctosiHusi Fe-C u gaHHblE MO 3aBUCHUMOCTH TBEPIOCTU OT
TEeMIIepaTypbl OTIYCKa, HA3HAYUTH JJI YIIIEpOaUCTON cTanu mapku 40 Temneparypsl 3aKalku U
oTmycka, HeoOxoaumblie i obecrieuenus Tepaocty 550 HB. Onummre npeBparieHus, KOTopbie
COBEPILWJINCH B CTAJIM B MPOIECCE 3aKAJTKU U OTIIYCKA, U MOJYYCHHYIO TOCIE TEPMOOOPaOOTKH

CTPYKTYPY.

17. JIns u3roToBieHHsI AeTaied, padOTaloNIMX B aKTHBHBIX KOPPO3HOHHBIX CpElax, BbI-
Opana ctans Mapku [0XI8HIT. PacmndpoBars cocTaB u OnpenennTh, K KaKOH TPYIe OTHOCUTCS
JIAaHHAsI CTaJb 110 Ha3HaYeHUI0. OOBICHUTh HA3HAYCHHUE BBEICHHS JIETUPYIOIINX JJIEMEHTOB B ATY
ctanb. HasHaunTh 1 000CHOBATH PEKUM TEPMHUUECKOH 00pabOTKM M OMHUCATh CTPYKTYPY CTalld
1mocJyie 00paboTKH.

18. Tlocne 3akajiKu yriepoauCTOW cTaau Mapkd Y12 co CKOPOCTBIO OXJIAXIACHHS BBIIIIC
KPUTHYECKON ObLIa TIOJIy4eHa CTPYKTYypa, COCTOSIIAs U3 MapTeHCUTa U riemeHTuTa. [Iposectu Ha
nuarpamme coctosinusi Fe-C nuauio (purypaTUBHBIX TOYEK, COOTBETCTBYIOIIYIO COCTaBY 3a/IaH-
HOM CTalld, yKa3aTh MPUHATYIO B TAaHHOM CJydae TeMIlepaTypy HarpeBa Ioj 3aKaJIKy U OMHCcaTh
BCE IIPEeBpaIIeHHs, KOTOPbIE COBEPIIMIIUCH B CTAallU MIPU HAarpeBe U oxyaxaeHuu. Kak HazpiBaeTcs
TaKOH BUJI 3aKATKU?

19. JInst U3roToOBIICHUSI MEPUTEILHOTO HHCTPYMEHTA (TJIaIKNe W pe3bOOBbIe KaTHOPbI) BbI-
Opana cranb Mapku 9XBI'; TBepaocTh mocie TepMuyeckor 0opadotku 56-62 HRC. Pacmmudpo-
BaTh COCTAaB M ONPEACIUTh, K KaKOW TPyINIe OTHOCHTCS JaHHAs CTajlb MO HazHavyeHuio. Kpatko
OIKCaTh BIMSHUE JIETUPYIOIIUX 3JIEMEHTOB HA IOJ0XKEHUE KPUTHUECKUX TOYEK, IPEBPALCHUS U
CTPYKTYPY, POCT 3€pHa ayCTEHHTA, MPOLIECC H30TEPMUYECKOTO pacIajia ayCTeHNUTa, KPUTHYECKYIO
CKOpOCTh 3aKaJIK{, IPOKAINBAEMOCTh, MOJOXKEHUE MAPTEHCUTHON TOYKH, KOJUYECTBO OCTATOY-
HOr0 ayCTEHUTa U TeMIepaTypy OTIIycKa 3Toi crtanu. HazHauuTh pexumbl TepMUUECKON 00pa-
60TKH, 000CHOBATh UX U ONHUCATh MUKPOCTPYKTYPY U3/€IHI B TOTOBOM BH/IE.

20. Yrnepoaucras cranb Mapkd Y8 TOcie OJHOTO BHJA TEPMOOOPAOOTKM MOTydHIIa
CTPYKTYpy IUIACTUHYATOIO MEPJINTA, a MOCJE APYroro — CTPYKTYPY 3€pHUCTOrO MepiauTa. YKa-
3aTh, KaKoil BUJI TepMOOOPAOOTKHM ObUT MIPUMEHEH B MIEPBOM ClIydae U Kakue MpeBpalleHus B CTa-
71 00eCTIeUMIIM MTOJIy4€HHE CTPYKTYPhI MJIACTUHYATOTO MEPIINTA.

21. JInsg mM3roToBICHUS PEXYIIEro MHCTpyMeHTa ((ppe3, cBepsl, METYMKOB, TUIAIIEK, pas3-
BEPTOK) BbIOpaHa craib Mapku POMS. TeepaocTs mocie tepMuueckoil oopadotku 60-62 HRC.
PacmmdpoBate cocTaB U ONpenennTh, K KaKOH TpyIIe OTHOCUTCS JTaHHAs CTalb 110 Ha3HAUYEHHIO.
Kparko onucare BIUSHHE JETUPYIOLIMX 3JIEMEHTOB Ha MOJI0KEHUE KPUTUYECKUX TOUYEK, IPeBpa-
HICHUS U CTPYKTYPY, POCT 3epHa ayCTEHHTa, MPOIECC M30TEPMHUYECKOTO pacraja ayCTCHHUTA,
KPUTUYECKYIO CKOPOCTh 3aKaJIKH, MPOKAIMBAEMOCTh, [10JI0KEHHE MapTeHCUTHON TOUKH, KOJIHYE-
CTBO OCTAaTOYHOTO ayCTEHHTA M TEMIIEpaTypy OTIyCKa 3TOH cranu. HazHaunuTh peXuMbl TepMHU-
4yecKoil 00paboTKH, 000CHOBATh WX U OMUCATh MUKPOCTPYKTYPY U3/€IHI B TOTOBOM BUJIE.

22. N300pa3uth rpaMuecKy pekuM OTXKUTA JJIS TOJTydeHHs (PePPUTHOTO KOBKOTO UYT'y-
Ha. Onmcath CTPYKTYpHBIC TIPEBPAIICHHS, TIPOUCXOIAIINE B MPOIECCEe OTXKHTA, U yKa3aTh MeXa-
HUYECKUE XapaKTEPUCTUKHU YyTyHa MOCiIe TepMOOOpabOTKH.

23. JIst M3roTOBJICHUS CEeplIeYHUKA TpaHchopMaTopa BeIOpaHa CTajlb C MOBBIIIEHHBIM CO-
Jep>)KaHUEM KpeMHHs YKa3aTb MapKd M COCTaBbl KPEMHHUCTBIX TpaHC(HOPMATOPHBIX CTajeil.
Haznauuts pexxum trepmuyeckoir 00paboTKH, 1aTh ero 000CHOBaHME U ONMHUCATh CTPYKTYPY MOCIIe
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TepMO0OpaboOTKY;

24. Peccopsl, IJIOCKHE U CIIHPAIbHBIE IPYKUHBI JJOJKHBI UMETh I1OCIIE TEPMHUECKON 0Opa-
00TKH BBICOKYIO IPOYHOCTH (TBepaocTh 40-45 HRC) u BeicOKMit npenen ycramoctu. st ux uz-
rotoeieHus BeiOpaHa ctanb Mapku SOXT'A. PacmmdpoBaTh cocTaB M ONpeNesnTh, K KaKOi
rpyIIie OTHOCUTCS JaHHas CTajlb 110 Ha3HauyeHHto. KpaTko onucarh BIMSHUE JETUPYIOLIUX 3JIe-
MEHTOB Ha I0JIO)KEHUE KPUTUYECKUX TOYEK, IPEBPALLEHUS U CTPYKTYPY, POCT 3€pHA aAyCTEHUTA,
MPOLIECC U30TEPMHUUECKOr0 pacmnaja ayCTEHHUTa, KPUTHUUECKYI0 CKOPOCTh 3aKaJIKH, MPOKaJIMBae-
MOCTb, I10JIO)KEHHE MAapTEHCUTHOM TOYKH, KOJMYECTBO OCTAaTOUYHOI'O ayCTEHUTAa U TEMIIEpaTypy
OTIIyCKa 3TOM cTanu. HazHauuth pekxuMbl TepMUUecKoi 00paboTKH, 0O0CHOBATh UX U OMHCATH
MUKpPOCTPYKTYPY U3JI€1HI B TOTOBOM BH/JIE.

25. CxeMaTHYHO M300pa3UTh JUArpaMMy M30TEPMUYECKOTO MPEBpAICHHs ayCTCHUTA IS
cTany Mapku 50, HaHECTH Ha Hee KPUBYIO PEXMMa M30TEPMUYECKON 00paboTKH, oOecreunBaro-
el nosnyuenue teepaoct HB 180. Yka3zaTh, kak 3TOT peXMM Ha3bIBAa€TCs, ONUCATh CYIIHOCTh
IPEBpALLCHUN U CTPYKTYpY, KOTOpask NOJIy4aeTcsl B JaHHOM Clly4ae.

26. JIyis M3rOTOBJICHHUS IITAMIIOB IS XOJIOMHON IITAMITIOBKH Ha3HAa4YeHa CTalb MapKh
6XB2C (TBepmocTh mociie TepMudeckoit 0opadotku 56-62 HRC). Pacimdposatsh coctaB u ompe-
JICTTATh, K KaKOW IPyIe OTHOCHTCS JaHHAas CTajlb [0 Ha3HadyeHH0. KpaTko onucaTh BIUSHHUE Jie-
TUPYIOIIUX JJICMCHTOB Ha ITOJOKCHHUEC KPHUTHYCCKHUX TOUYCK, IMPEBPAIICHHUA U CTPYKTYpPY, POCT
3epHa ayCTEHHTA, MPOIECC H30TEPMHUCCKOTO paciaia ayCTeHUTa, KPUTHUSCKYIO CKOPOCTh 3aKaJl-
KH, IPOKaJIMBAaCMOCTb, IMOJIOKCHUC MapTCHCHTHOﬁ TOYKH, KOJIMYCCTBO OCTATOYHOI'O ayCTCHHUTA U
TEMITEpaTypy OTIyCKa 3TOM cTaiu. Ha3HAunuTh peXMMbI TEPMHUYECCKO 00pabOTKH, 000CHOBATH UX
Y OIMCAaTh MUKPOCTPYKTYPY MU3/I€IIUI B TOTOBOM BHJIE.

27. CxeMaTH4HO M300pa3uTh AUarpaMMy U30TEPMUYECKOrO IIPEBPAILEHHs ayCTeHUTa AJIs
ctanu Mapku 40, HaHECTH Ha Hee KPUBYIO PeKMMa M30TEpMUYECKOl 00paboTkH, oOecreunBaro-
el nonyuenue teepaoctu HB 450. Vka3arb, kak 3TOT peXUM Ha3bIBAETCs, ONUCATh CYIIHOCTh

IpEeBpaILCHUH U MOIYyYaIOUIYIOCs CTPYKTYPY.

28. llecrepHu, YepBsSKH, BTYJIKH, BAIUKA W HEKOTOPBIE IPYTHE JETalH IOJDKHBI HMETh
1ocje TepMUUECKO 00pabOTKU TBEP/IbI M3HOCOYCTOMUMBBINA MOBEPXHOCTHBIN ciioi 56-62 HRC
MIpHU BSI3KOU cepneBune. s ux usrotoBiienus: BeiOpana cranb Mapku 18XI'T. Pacmudposats
COCTaB M ONPEIENUTh, K KaKOW IpyIllie OTHOCUTCS JaHHas CTajlb 10 Ha3HadeHuto. KpaTtko omu-
caTh BIIMSHUE JIETUPYIOIIMX AJIEMEHTOB Ha IOJIOKEHHE KPUTUYECKUX TOYEK, MpPEeBpallleHHs U
CTPYKTYpPY, POCT 3€pHa ayCTEHUTa, MPOIIECC N30TEPMHUUECKOT0 paciaja ayCTeHUTa, KPUTUIECKYIO
CKOPOCTb 3aKaJIKH, IPOKaJIMBAEMOCTh, MOJIO)KEHHE MAPTEHCUTHOM TOYKH, KOJIMYECTBO OCTATOY-
HOT0 ayCTEHUTa W TeMIepaTypy OTIIycKa 3ToM crtanu. HazHauuTh pexumbl TepMUUECKON oOpa-
60TKH, 000CHOBATh UX U ONUCATh MUKPOCTPYKTYPY U3EIHIl B TOTOBOM BHJIE.

29. Jlns W3TOTOBIEHUS IITAMIIOB JUIsl TOpsiued IITaMIOBKM HaszHadeHa ctanb SXHT.
TBepnocts nocie repmuueckoit o0padbotku 350-400 HB. PacumgpoBats coctaB U onpeaenuTsb, K
KaKo# rpynmne OTHOCUTCS JaHHas CTajb M0 Ha3HaueHuto. KpaTko onucaTh BIUSHUE JIETUPYIOIIUX
AJIEMEHTOB Ha TOJIOKEHUE KPUTUUECKHUX TOYCK, MIPEBPAIICHUS U CTPYKTYPY, POCT 3€pHA ayCTEHHU-
Ta, MPOLIECC U30TEPMHUUECKOT0 pacmaia ayCTEeHUTa, KPUTUUECKYI0 CKOPOCTh 3aKaJIKH, POKaJIuBa-
€MOCTb, TIOJIO)KEHHE MApTEHCUTHOW TOYKH, KOJIMYECTBO OCTATOYHOTO ayCTCHHUTA M TEMIIEPATypPy
OTIIyCKa 3TOW cTanu. HazHauuTh pexuMbl TepMUUECKON 00pabOTKH, 0OOCHOBATh UX M OIMHUCATh
MHUKPOCTPYKTYPY H3/EIHI B TOTOBOM BHUJIE.
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30. JInst M3roTOBIEHHSI MEPUTENBFHOTO MHCTpYMEHTa (TJajJKHe M pe3bOOBBIE KaTHOPHI,

TBEPJOCThH TOCIe TepMuieckoil 00padoTku 60-64 HRC) BeiOpana crans mapku X12. Pacmudpo-
BaTb COCTaB U OIPEAEIUTb, K KAKOW IrpylIe OTHOCUTCS JaHHas CTalb 0 Ha3HaueHuto. KpaTko
ONKCATH BIMSHHUE JETUPYIOLIUX IEMEHTOB HA IOJOKEHUE KPUTUYECKUX TOYEK, NPEBPAILEHUs U
CTPYKTYpPY, POCT 3€pHa ayCTEHUTA, IPOLIECC U30TEPMHUUECKOTO paciiaja ayCTeHUTa, KPUTUIECKYIO
CKOPOCTb 3aKaJIKH, IIPOKaJIMBACMOCTD, MOJIO)KEHHE MAPTEHCUTHOM TOYKH, KOJIMYECTBO OCTaTOY-
HOTO ayCTEHHUTa U TEMIepaTypy OTIIycKa 3Toi cranu. HazHauuTh peskuMbl TEpMUYECKOH 00pa-
60TKH, 000CHOBATh UX U ONUCATh MUKPOCTPYKTYPY U3ZEIUil B TOTOBOM BHJIE.
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. AnackuH, A. M. MarepuaioBeieHHe M TEXHOJOTHUS METAUIMYECKUX, HEMETAIIMYEeCKUX U
KOMIIO3ULIMOHHBIX MaTepuaiioB: yuyeOHuk / A. M. Anackun, A. H. KpacnoBckuii. — Mocksa:
OOPYM: NHOPA-M, 2019. — 400 c. — (Boicmiee obpazoBanue: bakanaBpuat). — ISBN
978-5-16-104328-8. — URL.: https://new.znanium.com/catalog/product/982105 (mara ob6pa-
menuns: 01.09.2021).

. Taniumos, 3. P. CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuabl JJi MalIMHOCTPOEHUS: y4eOl-
Hoe nocobue / 3. P. I'anumos, A. JI. A6nymnun. — 3-e uza., crep. — Cankr-IletepOypr:
Jlanp, 2020. — 268 c. — ISBN 978-5-8114-4864-7. — Texkcrt: >nexTpoHHbIH // JlaHb: 31ek-
TpoHHO-OMOMoTeunas cucremMa. — URL: https://e.lanbook.com/book/126707 (nara oGpare-
aus: 01.09.2021).

. MarepuanoBeieHrue U TEXHOJIOTHUSA MaTepualioB B 2 4. YacTp 2: yueOHHK AJIs aKaJeMHUYEeCKOrO
OakamaBpuata / I'. I1. ®etucos [u ap.]; orBeTrcTBeHHBIN penaktop I'. I1. dernco. — 8-e usm.,
nepepab. u gom. — Mocksa: M3parensctBo FOpaiit, 2019. — 389 c. — (bakanaBp. Axanemu-
gyeckuid Kypc). — ISBN 978-5-534-06775-0. — Texkcr: anexrponnsiii // DbC FOpaiit [caiiT].
— URL.: https://www.biblio-online.ru/bcode/434497 (nata oopamenwus: 01.09.2021).

. Poros, B. A. MarepuanoBeneHrne U TEXHOJIIOTUS KOHCTPYKIMOHHBIX MarepuanoB. llltammo-
BOYHOE U JIUTEHHOE MPOM3BOACTBO: yueOHUK [ By30B / B. A. Poros, I'. I'. [lo3nsk. — 2-e
u3a1., ucnp. u aomn. — Mocksa: UzparensctBo FOpaiit, 2019. — 319 ¢. — (Briciiee o6paso-
Banue). — ISBN 978-5-534-09170-0. — Texkct: anekrponnsiii // DBC Opaiit [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/427345 (nara oopamenus: 01.09.2021).
TexHon0rUS KOHCTPYKIIMOHHBIX MaTepUaoB: yueOHOe MocoOue A akaJgeMU4eckoro 6aka-
naspuara / M. C. KopertoB [u ap.] ; mox penaknueit M. C. KopsiToBa. — 2-¢ u3j., nepepad. u
non. — MockBa: UznarensctBo Opaiit, 2019. — 234 c. — (bakanaBp. AkaneMuuecKuit
kypc). — ISBN 978-5-534-05729-4. — Tekct: anekrponnstii // DBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/441256 (nata obpamienus: 01.09.2021).

. Kontoxog, B. FO. Metoasl uccnenoBanus MaTepraioB U MPOIECCOB: YYEOHOE MOCOOHe Ist
By30B / B. 1O. KonroxoB, 1. A. I'oronaaze, 3. B. Mypra. — 2-e u3f., ucnop. u J0m. —
Mocksa: U3narensctBo HOpaiit, 2019. — 226 c. — (YuauBepcuretsl Poccun). — ISBN 978-
5-534-05475-0. — Tekcr: anekrponnsiii / DBC HOpait [caiiT]. — URL: https://www.biblio-
online.ru/bcode/439014 (nara obparenus: 01.09.2020).

. 3otkuH, B. E. Metononorus BeiOopa MaTtepranoB ¥ YIPOUHSIOMIMX TEXHOJIOTUH B MAlIMHO-
ctpoenun: yueonuk / B. E. 3otkun. — 4-e u3n., nepepad. u non. — Mocksa: U] «©DOPYM»:
NHOPA-M, 2019.— 320c.— (Briciiee o6pa3zoBanue: bakanaspuar). — URL:
https://new.znanium.com/catalog/product/992048 (xara obparenus: 01.09.2021).

Comnnues, 1O. I1. Crnenmansable MaTepuaiisl B Mamuuoctpoenun: yueOHuk / FO. I1. Connies,
E. U. Ipsxun, B. 0. Iunpaitnen. — 2-e u3a., ucnp. u gon. — Cankr-IlerepOypr: Jlans,
2019. — 664 c. — ISBN 978-5-8114-3921-8. — TekcT: anekTpoHHbIi // JlaHb: 351€KTpOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/118630 (mata oOpamieHwus:
01.09.2021).

. MarepuanoBezeHrue B MallTMHOCTPOEHUHU: yueOHHK i OakamaBpoB / A. M. Anackun, B. H.
Kmumos, A. K. Oneruna, 1O. E. CenoB. — Mocksa: M3natensctBo FOpaiit, 2016. — 535 c.

13



https://new.znanium.com/catalog/product/982105
https://e.lanbook.com/book/126707
https://www.biblio-online.ru/bcode/434497
https://www.biblio-online.ru/bcode/427345
https://www.biblio-online.ru/bcode/441256
https://www.biblio-online.ru/bcode/439014
https://www.biblio-online.ru/bcode/439014
https://new.znanium.com/catalog/product/992048
https://e.lanbook.com/book/118630

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

— (bakanaBp. Axagemuyeckuii kypc). — ISBN 978-5-534-02183-7. — TekcT: 31€KTpOHHBIN
// OBC IOpaiit [caiir]. — URL.: https://www.biblio-online.ru/bcode/401545 (mata oGparie-
uusi: 01.09.2021).

I'ypeeBa, M. A. MeraioBeieHHE: MaKpOo- U MHUKPOCTPYKTYPhI JIUTCHHBIX QJIFOMUHHEBBIX
CIUTaBOB: ydeOHOe mocoOue il akajgeMudeckoro OakanmaBpuara / M. A. I'ypeeBa, B. B. OB-

yuHHuKoB, . H. ManakoB. — 2-e u31., nepepad. u gorn. — Mocksa: M3narenscTBo IOpaiit,
2019. — 254 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-10223-9. —
Tekcr: onekrponnsnii // DBC  HOpaiir  [caiir]. — URL: https://www.biblio-

online.ru/bcode/429595 (nara obparenus: 01.09.2020).

Cysopos, O. B. MatepuasioBesieHre: METOAbI UCCIEIOBAHUS CTPYKTYPBl M COCTaBa MaTepua-
JI0B: yueOHOe rmocodue uid akajemudeckoro 6akanaspuata / J. B. CyBopoB. — 2-e u3n., ne-
pepabd. u qon. — Mocksa: UznatenscTBo FOpaiit, 2019. — 180 ¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-06011-9. — Texkct: snextponnsiii / OBC IOpaiit [caiir]. — URL:
https://www.biblio-online.ru/bcode/438493 (nata obpamenus: 01.09.2021).

I'opoxos, B. A. Marepuainsl u ux texnonoruu. B 2 4. . 1: yuebnuk / B. A. 'opoxos, H. B.
bensikos, A. I'. Cxuptinanze; nox pen. B. A. 'opoxosa. - Mocksa: HULl UHD®PA-M; MuHck:
Hog. 3nanme, 2014. - 589 c. - (BO: bakanaBpmar). - ISBN 978-5-16-009531-8. - URL:
https://new.znanium.com/catalog/product/446097 (xara obparenus: 01.09.2021).

Cupotkus, O. C. OCHOBBI HHHOBAaIIMOHHOTO MarepuanoBenenus: monorpadus / O. C. CupoT-
kuH. — Mocka: UHOPA-M, 2018. — 157 ¢. — (Hayunas mbicib). — ISBN 978-5-16-
101164-5. — TexcrT: AJIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/939207 (xara o6paruenus: 01.09.2021).

Bosikos, I'. M. MammHOCTpOUTEIbHBIE MaTepHUaIbl HOBOTO TIOKOJIEHUS: ydeOHoe mocooue / I
M. BonkoB. — Mocksa: UH®PA-M, 2020. — 319 ¢. — (Bricmiee oOpa3zoBanue: bakanaBpu-
ar). — ISBN 978-5-16-012892-4. — URL:
https://new.znanium.com/catalog/product/1048184 (nara ob6pamienus: 01.09.2021).

Koppo3us u 3ammra MetaiuioB: yaeOHoe mocobue st By3oB / O. B. SIpocnasuesa [u np.]; mox
HayuyHou pemakuueid A. b. JlapunueBoil. — Mocksa: W3narensctBo FOpaiit, 2019; Ekare-
puaOypr: M3n-Bo Ypan. yH-ta. — 89 c. — (YuuBepcutersl Poccun). — ISBN 978-5-534-
05862-8 (MzmarenbctBo IOpaiit). — ISBN 978-5-7996-1415-7 (U3a-Bo Ypan. yH-Ta). —
Tekct: onekrponsbnii // OBC  HOpait [caiit]. — URL: https://www.biblio-
online.ru/bcode/441688 (nara oopamienus: 01.09.2021).

AnackuH, A. M. HUHCcTpymMeHTanbHBIE MaTepuaibl B MAIIMHOCTPOECHUHU: y4eOHHMK / A. M.
AnackuH. - MockBa: ®@opym, HUL] UH®PA-M, 2015. - 320 c. - (Beiciiee oOpa3oBanue). -
ISBN 978-5-00091-073-3. - URL: https://new.znanium.com/catalog/product/507034 (mata
obparenus: 01.09.2021).

3emckoB, FO. II. Opranuzanus u TexHOJIOTUs UcHbITaHUI: yueOHoe nocodue / 1O. I1. 3em-
ckoB, JI. . Hasuna. — Cankr-IlerepOypr: Jlans, 2018. — 220 c. — ISBN 978-5-8114-3028-
4. — Tekct: »nexkTpoHHbIN/ JlaHb: 3nekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/107930 (nara obparienus: 01.09.2020).

brikoBa, M.b. BeinonHenue u opopmiieHne BBITYCKHBIX KBATU(UKALUOHHBIX paboT, HaAy4yHO-
HCCIIEIOBATENIbCKUX Pa0OT U OTYETOB MO: MeToandeckue ykasanus / M.b. BeikoBa. — MockBa:
MUCHC, 2015. — 68 c. — Tekcr: anekTpoHHbIH // JlaHb: 21eKTPOHHO-OMOINOTEUHAS CH-CTEMA.
— URL.: https://e.lanbook.com/book/117096 (nara obpamenus: 01.09.2021).

Abpamos, H.H. MeTos! 1 cpecTBa U3MEpEeHUi, HCIIBITaHUN U KOHTpoJisi. COBpeMeH-HbIe Me-
TOJIBI MCCIIEAOBAaHUN (DYHKIIMOHAIBHBIX MaTepraioB: yueOHoe mocobue / H.H. AGpamos, B.A.
benos, E.W. T'epmman; mon pexakmueii C.J1. Kanomkwuaa. — Mocksa: MUCHC, 2011. — 160 c.
— Texkcr: onexktponusiit //  Jlab: anexTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/47412 (nara obpamienus: 01.09.2021).

3. Mopsi10K MOATOTOBKH M 3aIIIMTHI BHIMYCKHOI KBAJIH(PUKANHMOHHOKH PadoThI
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BoimonHeHnne ¥ 3ammTa BBITYCKHON KBaMU(UKAIMOHHON paOOTHI SBISETCS OIHOM W3
(dhopM TocyIapCTBEHHON UTOTOBOM aTTECTAIIUH.

[Tpu BHINOTHEHUH BBITYCKHON KBATU(UKALMOHHON paboThl, 00yJaromuecs JOIKHbBI
II0Ka3aTh CBOM 3HAHUs, YMEHUS U HABBIKA CAMOCTOSITENIBHO PEIIATh HA COBPEMEHHOM YPOBHE
3a/1a4¥ CcBOEH MpOoeCCHOHANBHON IEATEIbHOCTH, MPO(EeCcCHOHANBHO U3JIaraTh CIIEUATbHYIO
UH(GOpPMAIUIO, HAYYHO apryMEHTUPOBATh U 3aIIMIIATh CBOIO TOUKY 3PEHMSL.

OO0yuaromiyii, BBIMOJIHAIONINN BBITYCKHYIO KBATH(PHUKAIMOHHYIO paboTy J0JDKEH MOKa3aTh
CBOIO CIIOCOOHOCTb Y YMEHHUE:

— OnpenensaTh 1 HOpMyIHUPOBATh TPOOIEMY HCCIEIOBAHUS C YUETOM €€ aKTyalbHOCTH;

— CTABUTh LIE€JIM UCCIICAOBAHMS U ONPENENATh 3aa4l, HEOOXO0AUMBIE AJIS UX JTOCTUKEHHUS;

— aHAIM3UPOBATh U 0000IIaTh TEOPETUIECKHUIA U SMITUPUIECCKHI MaTepHall 110 TeME HCCIle-
JIOBaHMsl, BBIBIIATH IIPOTUBOPEYHS, JEJIaTh BEIBOBL;

— IIPUMEHSATH TEOPETUYECKUE 3HAHUS [IPU PEIICHUH NIPAKTHUECKUX 3a/1a4;

— JleNaTh 3aKJI0YEHHUE 110 TeME UCCIIE0BaHus, 0003Ha4YaTh MEPCIEKTUBbI JaIbHEHIIIEro
U3Y4EHUS UCCIIENYEMOTO BOIIPOCA;

— 0(opMIIATE PabOTy B COOTBETCTBUU C YCTAaHOBJICHHBIMU TPEOOBaHUSIMY;

3.1 IloAroToBUTEJBHBIN 3TANl BHIIOJHEHUS BHINYCKHON KBAJTH(UKANMOHHON pado-
ThbI

3.1.1 Boioop memot 6bInyCKHOU KEANUPUKAYUOHHOU PAdOm bl

OO0yyaronuiics caMOCTOSATEIBLHO BBIOUpAET TeMy U3 pekoMeHayemoro nepedns Tem BKP,
MPEJICTABICHHOTO B mpwiokeHnn 1. OOydarommiics (HECKOJIBKO OOYYArOIIMXCS, BBIMOTHSIIO-
nmx BKP coBmMecTHO), IO MUCEMEHHOMY 3asIBJICHHUIO, HIMEET IIPABO MPEIOKUTH CBOIO TEMY JIJIs
BBIITYCKHOW KBaTM(PHUKAIMOHHOHN paboThI, B ciydae ee 000CHOBAaHHOCTH U 11eJIECO00Pa3HOCTH €€
pa3paboTKu AJsl MPAKTUYECKOr0 MPUMEHEHHUS B COOTBETCTBYIOLIEH 00JacTH mpodeccuoHalb-
HOW JIeATEPHOCTH WJIM Ha KOHKPETHOM O0BEKTe MpOo(hecCHOHATBLHON JeATeIhbHOCTH. Y TBEp-
xaenne TeM BKP 1 HazHaueHne pykoBOIUTENS YTBEPKAACTCSA IPUKA30M 110 YHUBEPCUTETY.

3.1.2 @ynkyuu pyxogooumens 6blnyCKHOU K6AIUPUKAUUOHHOU Padompl

J171s MOATOTOBKH BBIMTYCKHOW KBaM(DUKAIIMOHHOM paboThl o0yUaroieMycsi Ha3HauaeTcst
PYKOBOOHUTECIIb U, IIPH HCO6XOI[I/IMOCTI/I, KOHCYJIbTAHTBI.

PyxoBoautens BKP momoraer oOyuatomemycs chopMyaupoBaTh 0ObEKT, IPEAMET UCCIIe-
JIOBaHMsI, BBISIBUTB €0 aKTyaJbHOCTh, HAYYHYIO HOBU3HY, pa3paboTaTh IJIaH UCCIIEIOBAHNS; B
nporecce padoThl MPOBOJUT CHCTEMAaTHYECKHE KOHCYIIbTAIIUU.

[ToaroroBka BKP oOy4aronumcst u oT4eT nepea pyKOBOJAUTEIIEM PEATH3YETCS COTIIaCHO
KaneHaapHoMy rpaduky padotsl. Kanengapusiii rpaduk paboTel 00yJaromerocs COCTaBIseTCs
Ha BEChb MEPHUOI BBITIOJITHCHUSA BKP ¢ YKa3zaHuEM O4YCPCAHOCTHU BBINIOJIHCHUA OTACIbHBIX 3TAllOB U
CPOKOB OTYETHOCTH IO BHITIOJTHEHHIO pa0OTHI Mepe/l PYKOBOAUTEIEM.

3.1.2 @ynkyuu pykoeooumens 6bInyCKHOU K6AIUPUKAYUOHHOU PAOOmbL

J171st MOATOTOBKY BBIMMYCKHOM KBaTM(UKAIIMOHHONW paboThl 00yJaromeMycsi Ha3HayaeTcs
PYKOBOIMTENb U, IPH HEOOXOAUMOCTH, KOHCYJIbTAHTHI.

PykoBonutenrs BKP momoraer oOyuatoremycsi copMynupoBaTh 0OBEKT, MPEAMET HC-
CJICIOBAaHMSI, BBISIBUTH €T0 aKTYaJIbHOCTh, HAYYHYIO HOBU3HY, pa3paboTaTh IUJIaH UCCIEIOBAHUS;
B TIpolecce paboThI MPOBOJUT CHCTEMAaTHYECKIE KOHCYIIbTAIIUH.

[ToaroroBka BKP oOywaromumMcst 1 oTueT nepe pyKOBOAUTEIEM PeaTu3yeTCsl COTJIaCHO
KaneHaapHomy rpaduky pabotsl. Kanennapusiit rpaguk padoThl 00y4arOImerocs CoCTaBIsSeTCs
Ha BEChb IICPUOJ] BBITIOJTHCHUA BKP ¢ YKa3zaHuEM OYCPCIHOCTH BBIIIOJHCHHA OTACIBHBIX 3TAIllOB
¥ CPOKOB OTYETHOCTH T10 BBIMIOJTHEHHUIO PAOOTHI MEPe]l PYKOBOJAUTEIIEM.
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3.2 TpeOoBaHus K BBIIYCKHOI KBATH(UKALIMOHHOK padoTe

[Ipy MOArOTOBKE BBIMYCKHOW KBATU(HUKAIMOHHONW pabOThl OO0yYaroIIuics PyKOBO/I-
CTBYETCSI METOAMYECKHMMM YKa3aHUSAMHU U JIOKAJbHBIM HOPMAaTHBHBIM aKTOM YHHBEpPCHTETa
CMK-O-CMI'TY-36-20. Beimycknass kBanudukanuoHHas paboTa: CTPYKTypa, COJEp:KaHue,
oO11Me npaBuIia BEIOJHEHHS U 0popMIIeHUs

3.3 Ilopsaok 321U THI BHINYCKHOM KBAJTH(PUKAIMOHHON padoThI

3akoHUYEHHAas BBITyCKHas KBaIU(HUKAIIMOHHAs paboTa J0JDKHA MPONTH pOLeaypy HOp-
MOKOHTPOJIS, BKJIIOYasi IPOBEPKY HAa 00bEM 3aMMCTBOBAHUI, a 3aT€M MPECTABICHA PYKOBOIH-
TeNo 7151 0pOpMIIEHUSI TUCBMEHHOTO OT3hIBA.

BrimyckHas kBanmudukanuoHHas padoTa, MOAMMCAHHAS 3aBENYIONIMM Kadeapoil, nMe-
I0I[asi OT3BIB PYKOBOJIUTEINS pabOThI, IOMYCKAETCS K 3alllUTEe U MepeaeTcsl B TOCYAapCTBEHHYIO
HK3aMEHAIMOHHYIO KOMUCCHIO HE MO3/AHEE, YeM 3a 2 KaJleHJaPHBIX JHS /10 AaThl 3alIUTHI, TAKKE
paboTa pazMeniaercs B 3JEKTPOHHO-OMOINOTEYHON CUCTEME YHUBEPCUTETA.

OObBsIBIICHHE O 3alIUTe BBITYCKHBIX PabOT BBIBEIIMBACTCS Ha Kadeape 3a HEeCKOIBKO
JTHEW 00 3alUThI.

3amuTa BBIMYCKHOW KBaTU(UKAIMOHHONW pabOThI MPOBOJUTCS HA 3aCEIaHHH TOCyIap-
CTBEHHOM 5K3aMEHAI[MOHHON KOMHCCHM W SIBISCTCS MyOJWYHOW. 3aliuTa OJHOM BBIMYCKHOMN
paboThl He doaxcna npesviuiams 30 munym.

s coobuienus oby4daromeMycs npeaoctasisiercs e donee 10 munym. Coobiienue mo
conepxxanuto BKP compoBoknaercss He0OOX0AMMBIME rpaguuecKUMU MaTepruaiaMH W/WUIH TIp e-
3eHTalMen ¢ pa3naroynbiM Matepuaiom i wieHoB ['OK. B I'OK MoryT ObITh IpeAcTaBIeHbBI
TaKXe APYrue MaTepualibl, XapakTepU3yIIue HayYHYI0 U MPAKTUUYECKYI0 IEHHOCTh BBITMOJI-
HeHHoU BKP — neyaTHble cTaThu ¢ yyacTueMm BeiycKHUKA 110 TeMe BKP, nokymeHThI, yka3bl-
BarolMe Ha npakTuyeckoe npumeHenue BKP, makersl, 00pa3ibl MaTepuanoB, U3ACIUA U T.11.

B cBoeMm BhICTyIIIEeHUU 00YUYaIOIIUICS JOKEH OTPa3UTh:

— cojiepKaHue TPOOIEMBbI U aKTyalTbHOCTh UCCIICIOBAHMS;

— 1eJb ¥ 33J]a4H HCCIIEJOBAHNUS;

— 00BEKT U MPeMET UCCIICI0BAHMUS;

— METOJIMKY CBOETO MCCIIE/IOBAHNUS;

— TIOJIYYCHHBIE TEOPETUUECKUE U TIPAKTUUECKUE PE3YIIHTATHI UCCIICOBAHMUS;

— BBIBOJIbI U 3aKJIFOYEHUE.

B BBICTYIIIIEHUHN JOMKHBI OBITH YETKO 0003HAYECHBI PE3YJIBTATHI, TIOJYYCHHBIE B XOJI€ UC-
CJIeIOBAHMSI, OTMEUEHA TEOPETUYECKASI U MPAKTHYECKasi HEHHOCTh MOJIYYEHHBIX PE3yJIbTaTOB.

[To okoHYaHUM BBICTYIUICHHS BBITYCKHUKY 33J1al0TCSI BOIIPOCHI 110 TeMe ero padboTsl. Bo-
MIPOCHl MOTYT 33J]aBaTh BCE MPUCYTCTBYIOLIME. Bece BOMPOCH MPOTOKOIUPYIOTCS.

3aTeM CII0BO MPEIOCTABISACTCA HAYYHOMY PYKOBOJIUTEIIO, KOTOPHIN JaeT XapaKTePUCTUKY
paboTsl. Ilpu OTCYTCTBHUM pyKOBOIUTEINS OT3BIB 3aUUTHIBAaeTCS OAHUM 13 uieHoB [ OK.

[Tocne 3TOTO BHICTYMAET PEIEH3EHT WK PEIEH3UsS 3aUUTHIBACTCSI OJJHUM U3 uieHoB [ OK.

3acnymaB oQUIHATBEHYIO PELEH3UI0 CBOEH pabOThI, CTYICHT JO0KEH OTBETUTh HA BOTIPOCHI
Y 3aMEYaHUsl PEeLICH3ECHTA.

3arem npencenatens ' 9K mpocUT NpUCYTCTBYIONIUX BBICTYIUTD 10 CYHIECTBY BBITYCKHOM
KBATH(UKAIIMOHHON paboThl. BRICTYIIIEHUS YWIEHOB KOMHCCHH M MPUCYTCTBYIOIINX HA 3aIUTE
(1o 2-3 MUH. Ha OJIHOTO BBICTYIAIOIIETO) B IOPSAKE CBOOOIHOM NUCKYCCUU 1 OOMEHAa MHEHUSIMHU
HE SIBIIAIOTCS 00S13aTEIHHBIM JIEMEHTOM TPOIIETYPHI, TOITOMY, B CITydae OTCYTCTBUS KEITAFOITNX
BBICTYITUTH, OH MOXKET OBITh OMYIIEH.

[Tocne nuckyccun 1Mo Teme paboThl CTYACHT BBICTYIIAET C 3aKITIOYUTEIHHBIM CIOBOM. DTHKA
3aIIUTHI IPEANUCHIBACT MIPU 3TOM BBIPa3UTh OJAaroAapHOCTh PYKOBOAMUTEIIO U PELIEH3EHTY 3a
poJieTaHHYI0 padoTy, a Takke wieHaMm [ DK 1 BceM MpuCyTCTBYIONTUM 32 BHUMaHUE.
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3.4 KpuTepuu OlleHKH BbINYCKHO KBAJIHU(PUKANMOHHOH PadoThI

Pesynbratel 3amntel BKP onpenendroTcst oneHkaMu: «OTIIMYHOY, «XOPOLIO», «yIOBIETBOPH-
TEJIbHOY, «HEYOBJIECTBOPUTEIILHO» U OOBSBIAIOTCS 6 O€Hb 3aUiUmbl.
Pemienue 06 onieHke npuHUMAaeTCs Ha 3aKpbIToM 3aceaanuu I'OK 1o okoHuaHuu npouesypbl
3alIUTHI BceX paboT, HAMEUCHHBIX Ha JaHHoe 3acenanue. [ onenku BKP rocynapcrennas
9K3aMECHALIMOHHAs! KOMUCCHSI PYKOBOJCTBYETCS CIIEIYIOIIMMHA KPUTEPUIMMU:
— aKTyaJIbHOCTb TEMBI;
— HAY4YHO-IIPAKTHUYECKOE 3HAYEHUEM TEMBI;
— Ka4eCTBO BBINOJIHEHHSI pabOoThI, BKIIOYAst JIEMOHCTPAIIMOHHBIE U IIPE3EHTAlMOHHbBIE MaTepua-
JIBL;
— COJEPKATEIIBHOCTD JTOK/IA/1a U OTBETOB HA BOIIPOCHI,
— YMEHHE IPECTaBIATh padOTy Ha 3aILUTE, YPOBEHb PEUEBON KYJIbTYpBHI.

OneHka «0TJIMYHO» (5 GaJIJI0B) BBICTABISETCA 3a IIIyOOKOE PACKPBITHE TEMBI, IOJIHOE BbI-
IIOJTHEHHE MTOCTABJICHHBIX 337124, JJOTMYHO M3JI0KEHHOE COJIepiKaHKue, KaueCTBEeHHOe odopmiieHne
paboThl, COOTBETCTBYIOIIEE TPEOOBAHUSAM JIOKAIBHBIX aKTOB, BBICOKYIO COJIEPXKATEIbHOCTb J10-

KJIaJIa ¥ JIEMOHCTPAIMOHHOTO MaTepHralia, 3a pa3BEPHYTHIC U ITOJIHbIC OTBETHI Ha BOIIPOCHI YICHOB
I'DK;

Onenka «xopomo» (4 0ana) BEICTABISETCS 32 MOJIHOE PACKPBITHE TEMBbI, XOPOIIO Mpopa-
0oTaHHOE conepKaHue 0e3 3HAYUTEIbHBIX MPOTHBOPEUHiA, B 0()OpPMIIEHUU pabOTHl HMEIOTCS He-
3HAYUTEIIbHBIC OTKJIOHEHHS OT TPEOOBaHMIA, BEICOKYIO COICPKATENILHOCTD AOKJIAla U JEMOHCTpa-
IIUOHHOTI'O MaTepHaa, 3a HeOOoJIbIIMe HETOYHOCTHU MPU OTBETax Ha Bompockl wieHoB ['OK.

OrneHka «y10BJ1eTBOPUTEIbHO» (3 Oaisa) BBHICTABISAETCS 3@ HEMOJIHOE PACKPBITHE TEMBI,
BBIBOJIOB U MPEAJIOKEHUN, HOCAIIUX OOLIMHA XapakTep, B 0opMIIeHMH pabOThl UMEIOTCS HE3HA-
YUTEIbHBIE OTKJIOHEHHS OT TPeOOBaHUH, OTCYTCTBHE HATJISIHOTO TPEICTABIICHUS pPaOOTHI U 3a-
TPYJAHEHHUs IPU OTBETAX Ha BoIpockl wieHoB ['OK.

OrneHKa «Hey10BJIeTBOPHUTEIbLHO» (2 0aisa) BRICTABISETCS 32 YACTMUHOE PAaCKpBITHE Te-
Mbl, HEOOOCHOBAaHHbIE BBIBO/IbI, 32 3HAUUTEIbHbIE OTKIIOHEHHS OT TpeOoBaHUN B 0QOPMIICHUH U
IpeJCTaBIeHUN paboThl, KOTJa 00yJaroLIniics JOMyCKaeT CyIleCTBEHHbIE OIMOKH MTPU OTBETE Ha
Bonpocs! wieHoB ['OK.

OrneHka «HeyA0BJIeTBOPUTENIbHO» (1 0an) BeIcTaBiseTcs 32 HEOOOCHOBAHHBIE BHIBOJIBI,
3a 3HAYHUTENbHBIE OTKJIOHEHHS OT TpeOOBaHM B O()OPMIICHUH U TIPEACTABICHUN PaOOTHI, OTCYT-
CTBHE HAIJISITHOTO TPEACTaBICHUsI pabOThI, KOTJIa 00YyUJaIONIMACS HE MOXKET OTBETHTH Ha BOIIPO-
cel wieHoB ['OK.

OLCHKH «OTJIIMYHO», «XOPOIIO», «yIOBIETBOPUTEIHHO)» O3HAUYAIOT YCIICITHOE MPOXOXKIE-
HUE TOCYJapCTBEHHOTO aTTECTAlMOHHOTO WCIBITAHUS, YTO SIBISETCS OCHOBAHUEM ISl BBIIAYU
oOyyJaromeMycsi JOKyMEHTa O BBICIIEM OOpa30BaHUM M O KBamuduKaiuu oOpasia, yCTaHOBJIEH-
HOro MunucrepctBoM odpa3oBanus u Hayku Poccuiickoit denepanuu.
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[Ipunosxxenue 1
IIpuMepHBbIii IepeYeHb TeM BbIMMYCKHbIX KBAJIU(PUKANUOHHBIX padoT

1. TIIpoexT oTaeneHust TEPMUUECKON 00paOOTKM U rOpsiuero HUHKOBAHUS XOJOJHOKATaHOH
JIMCTOBOM CTajy B yCIOBUsIX 1iexa nokpbITHil [ITAO « MMK».

2. TlpoexkT otTaeneHUs TEPMUYECKOH OOpaOOTKM KaTaHKW Ui KAaHATHOW IPOBOJIOKH B
ycinoBusix OAO «MMK-METH3».

3. IIpoekT TepMUYecKOro OTAEICHHs XOJI0JHOKATAHON JIEHThl U3 HU3KOYIJIEPOIUCTON CTa-
mu B ycnoBusx JIITI-8 [TAO «MMKy.

4. TIpoeKT TepMHUYECKOrO OTIEJIEHUS XOJIOAHOKATAHOM JIEHTHI U3 JIETUPOBAaHHBIX MapoK
cranu B ycinoBusix [IAO « MMKy.

5. TIpoext orneneHust TepMuUecKor 00pabOTKH KaHATHOW MPOBOJIOKH C TIOKPBITHEM C pac-
CMOTPEHUEM BO3MOKHBIX MPHUUMH Opaka U CIIOCOO0B UX YCTPAaHEHHS.

6. IIpoekT oTaeneHHs TEPMUYECKOH OOpaOOTKH PEXYILEro, HAKATHOTO W MEPUTEIHLHOTO
MHCTPYMEHTA B yCIOBUAX UHCTpyMeHTanbHOro exa OAO «MMK-METU3» Ha ynoBieTBopeHue
roJI0BOM MOTPEOHOCTH MPEANPHUSITHS.

7. IlpoexT oTaeneHuss TepMUUECKOM 0OpaOOTKH UyT'yHHBIX ITPOKATHBIX BAJIKOB B YCIOBHSIX
3A0 «M3IIB».

8. IlpoekT otnenenus s oOpabOTKM TOKaMM BBICOKOM 4acTOTHI JieTajel 3alelyIeHus U
JPYTUX CMEHHBIX JeTajeid MeTajryprudeckoro odopynoBanus B ycinoBusx 3A0 «MPK» ITAO
«MMK»

9. TIpoeKT TepMHUYECKOTOo OTACICHHS IO MPOHM3BOJACTBY IITAMIOBOIO WHCTPYMEHTa Ha
yaoBierBopenue rooBoit morpedHoctt OAO «MMK-METH3».

10. IIpoekT otneneHus mias TepMmudeckoil oOpaboTku ponmukoB MHJI3 B ycmousix 3A0
«MPK» [TAO «MMKH».

11. ITpoexT 060pyROBaHMS U TEXHOJIOTHH TEPMUYECKON U XUMUKO-TEpPMHUECKOH 00paboTKU
MEJKOro crpoutenbHoro kpenexa B ycnosusax ['BI[ ITAO «MMK-METU3».

12. TIpoexT oTaeneHust TepMUUECKON 00pabOTKU MPOBOJIOKH MO METAJUIOKOP/ B YCIOBUSIX
3A0 «Ypankopa».

13. [TpoexT oTAeNeHUsT TEPMUIECKON 00pabOTKH BRICOKOTIPOUHBIX 001TOB B ycioBusix OAO
«MMK-METH3».

14. TlpoexT oTneneHus TEpMHUUYECKON 0OpabOTKM Kpereka B YCIOBUSAX KaluOpOBOYHO-
npeccoBoro nexa OAO «MMK-METHU3».

15. [TpoekT TexHOMOTMH M O0OpYIOBAaHUS OTHAENECHUS TEPMHUUYECKOH 0OpabOTKH MENIKOro
cTpoutenbHOro kpenexa B ycnoBusix OAO «MMK-METU3» Ha obecnieuenue noTpeOHOCTH 3a-
Ka34UKOB IPOTYKIIH.

16. [TpoekT TexHONOTUH W 00OpYIOBaHUS OTIENICHHUS MHIYKIIMOHHOE MOBEPXHOCTHOW 3a-
KaJIKU CMEHHBIX JeTalledl MeTajrypruueckoro obopyaosanus B ycioBusx 3A0 «MPK» ITAO
«MMK» Ha obecnieuenue noTpeOHOCTEN MPeAnPUATHS.

17. IlpoekT oTaeneHuss TEPMHUIECKON 0OpaOOTKH YIPYTHUX AJIEMEHTOB PEIbCOBBIX KpeEruie-
Huii B ycsoBussx OAO «MMK-METH3».

18. ITpoeKT TeXHOJIOTHH 1 000PYAOBAHMS ISl TEPMUUECKOI 00pabOTKU U ropsiuero UHKO-
BaHMSI XOJIOJHOKATaHOM JINCTOBOM CTaIM B YCIOBUsX 1iexa moKpbITuil [IAO « MMK».
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19. VccnenoBanne CTPYKTYphl U CBOMCTB XOJIOAHOKATAHOM M OTOXKEHHOW HHU3KOYTJIEPO-
IUCTOH CTalH.

20. VccnenoBanue CTPYKTYpPHI M CBOMCTB MAaTEHTUPOBAHHOW KAaTaHKU OOJBIIOrO JUamMeTpa
U3 apMaTypHOU CTaju.

21. ViccnenoBanve BIMSIHUS CTENEHU W JAPOOHOCTH JedopMalii Ha PEKPUCTATUTH3AIIIO
HU3KOYTJIEPOAUCTOM CTalu.

22. ViccnenoBanue CTPYKTYpPbl U CBOMCTB apMaTypHOMN CTalM MpU MPOU3BOJCTBE MIPOBOJIOY-
HOM 3aroTOBKH M3 KaTaHKU OOJIBIIOrO AUAMETpa.

23. VccnenoBanue BIMSHUS PEKUMOB OXJIAXK/ICHUS HA CTPYKTYpPY U CBOMCTBA ropsiuekara-
HOU CTaJIH.

24. ViccrnenoBaHue N3HOCOCTOMKOCTH YKEJI€30-yTIIIEPOAUCTHIX CIIJIABOB.
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