denepanpHOE TOCYyJapPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIETO 00pa30BaHMS
«JlaTbHEBOCTOYHBII TOCYJAPCTBEHHBIN YHUBEPCUTET MyTeH COOOIICHUS
dakynbTeT cpeHero MpopecCHOHATEHOTO 00Pa30BAHUS -
XabapoBCKHIA TEXHHKYM KEJIE3HOJOPOKHOTO TPAHCIIOPTA

YTBEPK/AIO»

N.o. nexaga ®CIIO - XTXKT

-
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A¢erd T H. HOKUTHH

« 28 » wmas 2021r.

PabGouyas nporpamma

nuctuiinabl OI1.05 MaTtepuanoBeeHue

st cnieranibHOCTH 23.02.06 TexHuueckas IKCIuTyaTalys NoABUXKHOTO COCTaBa
YKEJIe3HBIX JOPOT (TEIJIOBO3BI U AU3ENb-T10€3/1a)
[Tpoduib: TeXHUUESCKUH

CocraBuTens: npenojaasarenb Komwuccapenko B.H.

O6cyxnena Ha 3acenanuu [IIK OO6menpodeccnonanbupie TucUIIMHbL [IpoTokon ot
«27» mast 2021 1. Ne 9

Mertonucr ] JL.B. IlerpoBa

I'. XabapoBck
2021 r.



JIMCT JIOTIOJTHEHUI Y UBMEHEHUI (AKTY AJIU3ALIMN)

B pabouyio nporpammy OI1.05 MatepuanoBenaenue

OIIOIT

23.02.06 TexHn4eckas HKCILTyaTaIls MOJBIYKHOTO COCTaBa JKEJIE3HBIX TOPOT (TETIOBO3BI U IN3ETh-TI0e3/1a)

Ha ocnosanuu
pewenus 3acedanus kageopul (I1L[K)
Oo6menpodeccHoHATBEHBIC TUCITUTLTUHEBL

noiHoe HanMeHoBaHue kadenps (ITLK)

"26" mas 2022 r., mpotokona Ne 09

Ha 2022 | 2023 yuebuwiii 200 gHecelbl USMEHEHUs:

Ne / HaumeHOBaHHUE paszaena Hosgas penakius

W3MCHEHUH HET

3aBenyromuii kadeapoii (mpeacenarens 1K)

AP,

JIMCT JONOJHEHWI 1 UBMEHEHUI (AKTY AJIM3ALIMN)

B pabouyro nporpammy OI1.05 MatepuanoBeneHue

OIIOII

0O.A. CemeHOBa

23.02.06 Texuuueckast SKCILTyaTalys MOJIBUKHOTO COCTAaBA JKEIE3HBIX IOPOT (TETIOBO3BI U IU3EJIb-TI0€3/1a)

Ha ocnosanuu
pewenus saceoanust kageopul (I1L[K)

O6H.[€Hp0(1)CCCI/IOHaJ'IBHLIG JUCHUIIINHBI
noaHoe HauMeHoBaHue kadeaps (ITHK)

"31" mas 2023 r., mpotokon Ne 09

na 2023 | 2024 yuebuoiii 200 eHecenvl USMEHEHUs:

Ne / HaMeHOBaHUE pasacia Hogas peaaknusa

W3MEHEHHUH HET

3asenyrommii kadeapoii (peacenarens [T1K)

O.A. CemenoBa



Pabougas nporpamma gucruruimasl OI1.05 MarepuanoBeneHne
paspabotana B cootBeTcTBUU ¢ OI'OC, yTBEp!KACHHBIM MPHKa30M MUHUCTEPCTBA 00pa30BaHMsI U HAYKH
Poccuiickoii @epepanuu ot 05.02.2018 Ne 69

Kpamndukamms TexHUK

dopmaoOyueHwUs Ounas

OBBEM JUCIUIUIMHBI (MK, IIM) B YACAX C YKA3AHUEM OBSI3ATEJBHOM U
MAKCHUMAJIBHOU HAT'PY3KH OBYUYAIOIIUXCS

OO01asATPy10EMKOCTh 139 YACOB
YacoB no yueOHOMY TUTaHY 139 Buner koHTpONS B cemecTpax:

Hpyrue dopmbr (cemectp) 3
DK3aMeH (cemectp) 4

Pacnpepnenenune yacos qucuuniuabl (MK, IIM) no cemecTpaMm (Kypcam)

Cemectp
(<Kypc>,<CeMeCTp Ha 3 (2.1) 4(2.2.) Hroro
KVDCE>)
Henens 14 17
Bup 3ansTuii VIT (PIIA| YIT | PO | VIT | PIIJ

Jlexmmm, ypoku 26 26 31 31 57 57
[IpakTrueckre 3aHATHSL 10 | 10 20 20 30 30
JlaboparopHbie 3aHATHS 6 6 6 6
CeMHHapCKUE 3aHATHUS.
Kypcogoe
[IpomesxyTouHas
WHauBH Iy anbHBIN IPOEKT
CamocrosrensHast padora | 17 | 17 21 21 38 38
Koncynpranuu 4 4 4 4 8 8
Hroro 63 | 82 76 76 139 | 139




1. AHHOTALIU S JUCHUTLIMHEI (MJIK, TIM)

11

Knaccudukamus MeramioB. Kpucrammuzanus MertaioB. Kpucramindeckoe CTpPOSHHE METaJLIOB.
CpoiicTBa MeTayuioB: (HU3MUYECKHE, XHUMUYECKHE, MEXaHW4Yeckue W TexHojormdeckue. CrocoObl
OIIpeIeJIEHHsI OCHOBHBIX CBOICTB METAJIOB. SIBIECHUS aJUIOTPOIIMH U aHU30TPOIIHH.

Cuctema crutaBoB. KommonenTs! cucrembl. ®a3pl craBoB. CTpyKTypHBIE COCTABISIOIINE CIUIABOB:
TBEpABI PACTBOpP, XUMHUYECKHE COECIUHEHMs, MeXaHu4yeckas cMech. CBs3b MeXAy CTPYKTYpoH H
cBoiicTBaMu cruiaBoB. [loHsATHE AuarpaMMbl COCTOSHUS. [lparpamMma COCTOSIHUSI KeJIe30yTiIepOaUCThIX
cruiaBoB. OCHOBHbIE TOYKM M JIMHHUM [JUAarpaMMbl COCTOSHHSA KEJIE30yIJIEPOAUCTHIX CIUIABOB.
Kputnaeckue Touku craneit (toukn YepHoBa). BimsiHue yriiepoa v MOCTOSHHBIX MTPAMeEcel Ha CBOHCTBA
crajuei.

Kraccudukamus crameid. YTiaepoancTsie KOHCTPYKIMOHHBIE CTalld: BHJBI, CBOWCTBA, MapKHUpPOBKa II0
I'OCTy, npuMeHeHHEe Ha TOABM)KHOM COCTaBe JKele3HbIX mopor. OOIme CBEACHHS O TEPMHUECKOi
o0paboTke craneii. ®a30BbIe MPEeBpallCHUs MTPU TEPMHUUSCKON 00paboTke cTaneil. Buabl TepMudeckoii
00pabOTKU: OTXKUT, 3aKallka M OTIYCK CTajHu. BiusHue TepmMuueckoid oOpabOTKM Ha MeXaHHMUYECKHE
CBOICTBA CTaJIH.

OOmye cBeleHUS 0 XUMHKO-TEPMUYECKOH 00paboTke craneil. da3oBbie MpeBpaleHHs] MPH XHUMUKO-
TepMUYECKO 00paboTke cramed. Bumsl XuMukKo-tepmMuyeckod o0paboTku. BrnmsHue XuUMHKO-
TepMHUYeCKOi 00paboTkM Ha cBoiicTBa ctamu. Kiaccudukamus gyryHoB. CBoiicTBa, MapKHPOBKa IO
I'OCTy 1 npuMeHeHue Pa3NUYHbIX BUJIOB YyT'YHOB Ha IOJBHKHOM COCTaBE KEJIE3HBIX JOPOr.
JlerupoBaHHBIE CTaJIM, WX KiIaccUpUKanus. BiusHue JETHpPYOMMX 3J1€MEHTOB HA CBOWMCTBA CTaleil.
Mapkupoka 1o [I'OCTy nerupoBanHblx craneil. IIpumeHeHHe JEerHUpoBaHHBIX CTajedl Ha
JKEJIE3HOJOPOXKHOM TpaHcmopTe. LIBeTHbIe MeTanbl U CIUIaBBI HA UX OCHOBE. AJIIOMHUHMN UM CIUIaBBI Ha
ero ocHoBe. MeJlb U CIUIaBBI Ha €€ OCHOBE. AHTH()PUKIIMOHHBIC TTOIIIMITHUKOBBIC CIUTaBbl. MapKUpOBKa
OBETHBIX CIIJIaBOB. HpI/IMCHCHI/IC OBETHBIX MCTAJVZIOB U CIIJIaBOB HAa UX OCHOBEC Ha INIOABHXHOM COCTaBC
JKeNe3HbIX Jopor. JlurteitHoe mponsBoAcTBo. CTepikHEBblEe W (DOPMOBOUHBIE MaTepHalbl. MeTOIbI
IMOJIy4€HUsA OTJIMBOK. CHCHI/I&HBHHG CHOCO6LI JuThsA. JIuTeiHbie CIIaBbl, WX IIPUMCHCHUC Ha
JKEJIEe3HOA0POKHOM TPAHCTIOPTE.

O0paboTka MeTauIoB AaBlieHHMEeM. Buapl 00paOOTKH METayuIoB NaBJeHWEM: MPOKAaTKa, IMPECCOBaHUE,
BOJIOYEHHE, CBOOOIHASI KOBKA, IITAMIOBKA. M31enus, noryyaeMble Ipu 00paboTKe AaBICHUEM.

Crioco6b1 cBapku. [laiika u pe3ka MeramioB. [IpiMeHeHHEe pa3iUYHBIX BHUIOB CBApPKH, MalKW M PE3KH
METaJUIOB B PEMOHTE MOABIKHOIO cocTaBa. OOpaboTKa METAIOB PE3aHUEM Ha TOKAPHBIX, CBEPIMIIBHBIX
U (pe3epHBIX CTaHKAaXx.

HpOBOI{HI/IKOBBIe, IMMOJIYIPOBOAHUKOBBIC, NUIJICKTPUICCKHUEC U MAarHUTHLIC MAaTCpUaJIbl: BUbI CBOIiCTBa U
MpUMEHEHHE Ha TOJBM)KHOM COCTaBe elle3HbIX Jopor. TBepzoe, )KMIKOE U Ta3000pa3HOE TOIUIHBO.
CBoiicTBa M TNPUMEHEHHE PAa3JIMYHBIX BHIOB TOIUIMBA HA IOJBM)KHOM COCTaBE >KEJIE3HBIX JOPOT.
Haznauenune cmaszounblx MarepuanoB. JKuakue, miacTUUHBIE M TBEPIbIE CMA30UYHbIE MaTEpPHAlbl: HX
BUJIbI, CBOWCTBA M IPUMEHEHHUE HA MOJIBHKHOM COCTaBE )KEJIE3HBIX JIOPOT.

CocraB, cTpoeHHE U OCHOBHBIE CBOWCTBA MOIMMEPOB. CrIocOObI MOMyYeHNUs MOJIMMEepOB. MaTtepuaiisl Ha
OCHOBE NoJMMepoB. [IprMeHeHne MoJTMMepHBIX MaTEpPUAJIOB Ha IIOABKHOM COCTaBE KEJNE3HBIX JOPOT.
KOMHO3I/IHI/IOHHBI€ Marepualibl: HAa3HAYCHUC, BUbI 1 CBOMCTBA. CHOCOGBI IMOJIY4YCHUA KOMITO3UIIMOHHBIX
MaTcpualioB. HpI/IMeHeHI/Ie KOMITO3UIIMOHHBIX MAaTCPUAIOB HAa MMOABUKHOM COCTABE KCIJIC3HBIX JOPOT
(371eMeHTBl BHYTPEHHET'O OCHAIICHHUS BATOHOB, KOMITO3ULIMOHHBIE TOPMO3HbIE KOJIOJKU U Ap.). 3allUTHbIE
Mar€pualibl: Ha3HAYCHUEC, BU/IbI, CBOMCTBA. CHOCO6BI HaHCCCHUA 3alIUTHBIX MaTCPpUaJIOB. HpI/IMeHeHI/Ie
3aIIMTHBIX MaTEPHUAJIOB HA MOJABM)KHOM COCTaBE KEJIE3HBIX JOPOT

2. MECTO JJUCIHUAILIUHBI (MJIK, IIM) B CTPYKTYPE OBPA30BATEJIbHON IIPOT'PAMMBI

Kon |o11.05

2.1

TpeGoBaHus K NpeIBAPUTETbHOI MOATOTOBKE 00Y4aI0NIETr0Cs:

2.1.1

I1]1.3 ®dusnka

2.1.2.

BJ.7 Xumus




2.13[Iucrunnaa u3yvaercs B 3, 4 cemectpe 2 Kypca

2.2|IncuMNINHBI U IPAKTHKH, 1J15 KOTOPBIX ocBoeHne nanHoii qucuuminnsl (MJIK, I[IM) Heob6xoqumo
KaK MpeaiecTByolnee:

2.2.1|TIM.01 DxcrutyaTanus U TEXHHUECKOE 00CTyKUBAHUE [TOIBHIKHOTO COCTaBa

3. IEPEYEHbD IINIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 JUCHUIIVIMHE (MK, IIM),
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbTATAMHU OCBOEHMS OBPA3OBATEJIBHOI
INPOI'PAMMBI

OK 01: IoHnMAaTh CyIIHOCTD M COMUATBHYIO 3HAYMMOCTD CBOeil Oyayuieii npogeccun, NposiBJIATh K
Heil ycToiiuMBbIii HHTEpec

YMeTh: cpaBHUBATh pa3BUTHUE JKETIE3HBIX TOPOT PA3BUTHIX CTpaH Mupa U Poccun; pa3nnyars MOJABUKHOW COCTaB MO
KOHCTPYKLMOHHBIM 0COOEHHOCTSIM; (POPMHUPOBATH COOCTBEHHYIO TEXHUUECKYIO KYIbTYDPY.

3HaTh: OCHOBHBIC HaIlpaBJICHUA Pa3BUTHUA OTCUCCTBCHHOI'O MOABUIKHOI'O COCTaBa JKCJIC3HBIX AOPOT; 3HAYUMOCTH
COBPECMCHHOI'O IMMOABUKHOT'O COCTaBa.

OK 02: Oprasau3oBbIBaTh COOCTBEHHYIO €SITeJILHOCTh, BIOHPATH THUIOBBIE METOABI H CIIOCOOBI
BBINOJIHEHUS NMPO(eCCHOHAILHBIX 3a/1a4, OIIEHUBATh UX 3(P(PEeKTUBHOCTH U KAYECTBO

YMersn: K1accuPpUIUPOBATH MTOABHKHON COCTaB, OCHOBHBIE COOPYKEHHS U YCTPOMCTB, JKEJIE3HBIX JI0POT;
MI0JIH30BATHCSI ANEKTPOHHBIMU TPUOOpAMH U PyIOBaHUEM, OCYIIECTBIATH KOHTPOJIb HaJl COONIOICHUEM TIPaBHII
OXpaHbl TPyJa, TEXHUKH 0€300aCHOCTH M NPOM3BOJACTBEHHOIN CAHUTAPHU.

3HaTh: 0COOEHHOCTH 0OecTieueHns1 Oe30MacHBIX YCIOBUH Tpyda B chepe mpodeccnoHaaIbHON NeITeTbHOCTH,
IIPaBOBLIC, HOPMATHBHLBIC U OPTraHU3allMOHHBIC OCHOBLI OXpPaHbI TPpyJa B TPAHCIOPTHBIX OpTraHU3alUuAX.

OK 03: HpHHHMaTb peuicHud B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTyallUAAX U HECTHU 32 HUX
OTBECTCTBCHHOCTD

YMeTh: OnpeaessTh aKTyalbHOCTE HOPMAaTHBHO-IIPABOBOM TOKYMEHTALMK B TPO(ECCUOHATIBHOM AeSTENbHOCTH;
NPUMEHSATh COBPEMEHHYIO HayYHYIO TPo(ecCHOHabHYIO TEPMUHOJIOTHIO; MPEAYIPEKAATh TEPPOPUCTHIECKUE
aKTBl; OKa3bIBaTh MEJIUIIMHCKYIO TOMOIIb; 00eCleunBaTh 0€30MaCHOCTh ABWKEHUS MMOIBUKHOTO COCTaBA.

3HaTh: cofep)KaHNe aKTyalbHONH HOPMATHBHO-TIPABOBOM JTOKYMEHTAIIMH; COBPEMEHHAs Hay4YHas U
npodeccuoHanbHasi TEPMUHOIOT U,

OK 04: OcymecTBISTh NOUCKH M NCTIOJIb30BAHME HH(POpMaIU HeoOX0AUMOIi 171 3P PeKTUBHOTO
BBITIOJIHEHHSI MPO(ecCHOHATBHBIX 32124, MPO(ecCHOHATHLHOT0 M JJHYHOCTHOTO PAa3BUTHS

YMmeTh: 00HApYKUBATh HEUCIIPABHOCTH, PETYINPOBATH U UCIIBITHIBATH 000PYIOBaHME MOIBHKHOTO COCTABA ;
OTIPEJIENIATH COOTBETCTBUE TEXHUUECKOT'O COCTOSHHS 000PYA0BaHMS MOBH)KHOTO COCTaBa TPEOOBAHUAM
HOPMATHUBHBIX JTOKYMEHTOB

3HATH: NPUHIIUIIOB JACJIOBOr0 OOINEHHS B KOJUIEKTHRE; TPABOBOE TOJIOKEHHE CYOBEKTOB MTPABOOTHOIICHUI B chepe
po(heCCHOHATBHOM JeATETbHOCTH; HOPMAaTHUBHBIE JIOKYMEHTBI, PETYIMPYIOIIHe TPABOOTHOIICHHUS B IPOIIECCE
po(heCCUOHAIBHOM IEATEIbHOCTH

OK 05: Hcnonb3oBaTh HH(POPMANMOHHO-KOMMYHHKANMOHHBIE TEXHOJIOTMH B MPO(eCcCHOHAIBLHOM
JAeSITeJIbHOCTH

YMeTh: TpaMOTHO M3JIarath CBOW MBICITH H 0QOPMIIATH TOKYMEHTHI 110 TIpoecCHOHaTbHON TeMaThnke Ha
roCyJapCTBEHHOM SI3bIKE, IPOSBIISTH TOJIEPAHTHOCTH B pa0OYEeM KOJUIEKTUBE MIPUMEHSTH CPEACTBA
MH(QOPMAIMOHHBIX TEXHOJIOTUH I PelIeHus PO ECCHOHANBHBIX 3a/1a4; UCTIOIB30BaTh COBPEMEHHOE
IporpaMMHOE O0ecTIeueHne

3HaTb: COBpEMEHHBIE CPEJICTBA U yCTPOHUCTBA HH(POPMATHU3ALNH; TIOPSAOK UX MIPUMEHEHHUS U IPOTPaMMHOE
obecrnieveHne B MpodecCHOHATLHON ASITEIbHOCTH

OK 06: Pa0oraTh B KOJIEKTHBE H KOMaH/e, 3 (PeKTHBHO 00IIATHCS € KOJJIEraMH, PYKOBOACTBOM,
NMoTPeOUTENAMHI

YMeThb: CTaBUTH MPON3BOACTBEHHBIC 3a/1a9M KOJJICKTUBY UCIIOHUTENCH; TOKIAABIBATH O XOJI€ BRITIOTHCHIS
MIPOM3BOICTBEHHOM 3a]1a4M; TPOBEPATHh KAYECTBO BEHIMOIHIEMBIX PadO0T; 3alUIATh CBOU MPaBa B COOTBETCTBUU C
TPYAOBBIM 3aKOHOIATEILCTBOM; OPTaHU30BEIBATh PA00TY KOJUICKTHBA U KOMaH Ibl; B3aUMOJICHCTBOBATH C
KOJIJIETAMH, PYKOBOJICTBOM, KJIMEHTAMH B X0JI€ PO ECCHOHANBHOM JIeATENILHOCTH

3HaTh: COBPEMEHHbBIC CPE/ICTBA M YCTPOUCTBA HH(POPMATHU3AIMH; TTOPSIOK UX TIPUMEHEHHS M IPOrPaMMHOE
obecrnieueHne B Mpo(ecCUOHATLHON ACSITEILHOCTH




OK 07: bBpartb Ha ce0s1 OTBeTCTBEHHOCTD 32 padoOTy 4JIeHOB KOMaH/bI (IIOAYNHEHHBIX), pe3yJIbTaT
BBINOJIHEHUS 3a1aHuii

YMeTb: BBITIONHATH OCHOBHBIEC BHIIBI paOOT 110 SKCITyaTalllii, TEXHUIECKOMY 00CITy)KUBAHUH U
PEMOHTY MOJABUKHOTO COCTaBa; YIPABIIATH CHCTEMaMH MOBHIKHOTO COCTaBa B COOTBETCTBUH C YCTAHOBJICHHBIMU
TpeOOBaHUSIMHU

3HaTh: KOHCTPYKIMUH, NPUHIIUIT JEHUCTBHS U TSXHUUYCCKHC XapaKTCPHUCTHUKHU OGOpynOBaHI/IH IIOABHXKHOI'O COCTaBa,
HOPMATHUBHBIC JOKYMCHTEI 110 obecrieueHn0 0€30MaCHOCTH ABWIKCHHA MMOABUXKHOI'O COCTaBa, CUCTEMY
TEXHUYCCKOT'O O6CJ'Iy>KI/IBaHI/IH 1 pEMOHTA MOABMXKHOT'O COCTaBa; TCXHUYECKYIO U TEXHOJIOTUIECKYIO
JOKYMCHTAIINIO, IPUMEHAEMYIO IIPU PEMOHTE, 06CJ'Iy>KI/IBaHI/II/I 1 3KCIUTyaTallii MOABMXXHOT'O COCTaBa; TUIIOBBIC
TCXHOJIOT'MYCCKUEC MPOLECChl HA PEMOHT JeTajeil u Y3JI0B ITOJAIBMIKHOT'O COCTaBa

OK 08: CamocTosiTeIbHO ONpeessITh 3212491 NPOo(PecCHOHATBHOT0 U THYHOCTHOTO PA3BUTHS, 3AaHUMATHCS
caMo000pa3oBaHueM, 0CO3HAHHO VIAHMPOBATD MOBbIIIEHHE KBAJIH (PUKALITT

YMeTh: 10CTUTaTh KU3HEHHBIX U MPO(ECCHOHATIBHBIX LIeeH; IPUMEHATh PallMOHAIbHbIC IPUEMBI IBUTATEIbHBIX
¢yHKUUH B podecCHOHANBEHON AEATENFHOCTH; MOJIb30BATHCS CPEACTBAMH MPOPHIAKTHKY MepeHANPSIKEHHS
XapaKTepHBIMU IJIs1 JaHHOH mpodeccru (CenuanbHOCTH)

3HaTh: OpraHU3alrIo MPOU3BOJICTBEHHOTO U TEXHOJIOTHYECKOTO MPOLIECCOB; MaTEPHATLHO-TEXHUIECKHE, TPYAOBBIE
1 (UHAHCOBBIC PECYPChl MPEANPHSTHS, TOKa3aTeIn uX 3PpPEeKTHBHOTO HCIIONB30BaHUs; POPMBI OILIATHI TPY/Ia B
COBPEMEHHBIX YCIIOBHSX; OCHOBBI OpPraHH3aIMK paOOTHI KOJUICKTHBA UCTIOMHHUTENICH

OK 09: OpueHTHPOBATBHCS B YCJOBUSX YACTOH CMEHbI TEXHOJIOTUIl B IPO(ecCHOHATBHOM AeITeJIbHOCTH

YMeTh: IPUMEHSATH CpeCcTBa MHPOPMAIIMOHHBIX TEXHOJIOTHH ISl pelIeHHs MTPOPeCCHOHAIBHBIX 3a/ay;
HCTIOTB30BaTh COBPEMEHHOE IPOTPAaMMHOE O0ecTIeueHIe

3HaTh: COBPEMEHHBIX CPEICTB U YCTPOUCTB MH(POPMATU3ALNH; TOPSIOK UX IPUMEHEHUS U IPOTrPaMMHOE
oOecrieyeHne B MpoQecCHOHABHON e TeTbHOCTH

IIpodeccnonanbHbIe KOMIIETEHIUH

IIK 1.2. HpOI/ISBOI[I/ITb TEXHHUICCKOC oﬁcnymnnanne U PEMOHT MOABHUYKHOI0 COCTaBa KEJIC3HBIX T0POr B
COOTBETCTBHUMA C TpeﬁOBaHI/IHMI/I TEXHOJOTHIECKHUX MPOLECCOB

HpOI/I3BOI[I/ITI) TEXHHUYECCKOEC OGCJ’Iy)KI/IBaHI/Ie 1 PEMOHT NOABHKHOI'O COCTaBa KCJIC3HBIX N0POI' B COOTBETCTBHU C
Tpe6OBaHI/IHMI/I TCXHOJIOTMYECKUX MNPOIECCOB

YMeTh: BHIIIOJTHEHUE PEMOHTA JIETAJIEH U Y3JI0B 3JIEKTPOBO30B U JIEKTPOIOE30B; MPaBUILHOE U TPAMOTHOE
3aII0JTHEHNE TEXHUYECKOHM U TEXHOJIOTHUECKON TOKYMEHTAIK; OBICTPOTA U MOJIHOTA ITOUCKa MH(pOpMaIuy 1o
HOPMATUBHOM JIOKYMEHTAIMH U PO ECCHOHANBHBIM 0a3aM JIaHHBIX; TOYHOCTh U TPAMOTHOCTh UYTSHHUS YEPTEXKEH U
CXEM; H3JI0XKEeHHE TPeOOBAHNI TUIOBBIX TEXHOJOTHUYECKHX MPOIIECCOB IIPH PEMOHTE JeTallel, y3J10B, arperaTtos u
CHCTEM 3JIEKTPOBO30B H AJIEKTPOIOE3/10B; MOJHOTA U TOYHOCTH BBIIIOJIHEHUS HOPM U IPaBHJI OXpaHbl TPYAa;
OCYILIECTBIICHNE KOHTPOJISI HaJl pabOTOH CHCTEM 3JIEKTPOBO30B U AJIEKTPOIOE3/I0B;

3HaTh. ACMOHCTpALUA 3HAHUH KOHCTPYKIIUN I[eTaJ'Ieﬁ, Y3JIOB, arpe€raTtoB U CUCTEM 3JICKTPOBO30B U
QJICKTPOIIOC310B;

HMeTh NpaKkTHYECKUH ONBIT: - BHIMOIHEHNE TEXHUYECKOT0 00CITYy>)KUBaHHS Y3JI0B, arPeraTtoB U CUCTEM
AJIEKTPOBO30B U AJIEKTPOTIOE3/10B; IeMOHCTpanus npumerneHust [I9BM B npodeccnoHanbHOM IS TeNbHOCTH.

IIK 1.3. OGecrieuynBaTH 0€30NACHOCTDH ABM/KEHHS MOABHKHOI0 COCTABA

Ymerb: neMOHCTpanus IPaBUIBHOIO MOPSIIKA IEUCTBUM B aBApUIMHBIX U HECTAHAAPTHBIX CUTYALMSIX, B TOM, YUCIIE
C OIIACHBIMHU I'Py3aMH; OIPEIEICHHE HEUCIIPABHOI'O COCTOSHUSA JJIEKTPOBO30B U 3JIEKTPOIIOE3A0B 10 BHEITHUM
MpU3HAKAM; JEMOHCTPAIMS B3aUMOJICHCTBHS C JOKOMOTHBHBIMH CHCTEMaMH O€30MTaCHOCTH JIBHKEHIIS,;
IIPUMEHEHUE TIPOTUBOIIOKAPHBIX CPEICTB

3HaTh:
JICMOHCTpALIMS 3HAHUH KOHCTPYKIIUH JIeTalIeH, y3J10B, arperaToB U CUCTEM 3JIEKTPOBO30B U 3JICKTPOIIOE3/I0B;




HmeTh npakTHYeCKUH ONBIT: IOJHOTAa M TOYHOCTH BHITIOJIHEHNUS. HOPM OXpaHbl TpyJa; MPUHSATHE PELICHUS O
CKOPOCTHOM PEXHME U IPYTHX YCIOBHAX CIEAOBAHUS DJIEKTPOBO30B H AJIEKTPOIIOE30B TOYHOCTH U
CBOEBPEMEHHOCTD BBITIOJHEHUSI TPEOOBaHUI CUTHAJIOB; MPABHIIbHAS U CBOCBPEMEHHAS 110/1a4a CUTHAJIOB IS
JOpyrux padOTHHUKOB; BBIIOJIHEHHE PErjlaMeHTa [EpPeroBOPOB JIOKOMOTUBHOW OpHraoi Mexkay coboil u ¢ ApyruMu
pabOTHHKAMH KEJIe3HOAOPOKHOTO TPAHCTIOPTa; MPOBEPKa MPABUIBHOCTHA O(POPMIICHHS TTOE3THON TOKYMEHTAITNH.

IIK 2.3 KoHTPOJIMpPOBATH U OLIEHUBATH KA4€CTBO BBLINOJIHSIEMBIX PadoT

YMeThb: ciocOOHOCTH MPUHUMATH PEIISHHs B CTAHAAPTHBIX W HECTAHIAPTHBIX CUTYAIUSIX IIPHU BHIIOJTHEHUU paboT
0 OCYIIECTBICHUIO SKCILUTYaTaI[MOHHOMN JESITEIIbHOCTH.

3HaTh: 3HaHHE U TPUMEHEHHE TOKYMEHTOB, PErJIaMEHTUPYIOIINX 0€30MaCHOCTh ABMKCHHUS HA KEJIE3HOTOPOIKHOM
TpaHCIopTE.

HNmeTth npakTHyeckuii onbIT: Brmonaenne TpeOoBaHUI OXpaHBI TPYy/AA.

IIK 3.1. OdopMiIsATh TEXHHYECKYI0 U TEXHOJIOTMYECKYH) JOKYMEHTALIUIO

YMerb: TOUHOCTB ONPEAEIIEHNs] OCHOBHBIX IIaPAMETPOB HEUCIIPABHOCTEN JETAJICH U Y3JI0B IIOJABUKHOIO COCTABA,
npuMeHeHUe HHPOPMAITMOHHBIX TEXHOJIOTUH [ 3aMI0JTHEHUS TEXHUUECKOW JOKYMEHTAIUH U 00paboTKu
OnepaTUBHON MH(POPMALINY; - BHIIOJTHEHUE U3MEPEHUH Ae(PEKTOB y3/I0B 110 Ia0I0HaM.

3HaTh: CO6J'IIO,I[€HI/I€ IOCJICA0BATEIIBHOCTH OCMOTPpa U USMEPEHUA JIEMEHTOB IMOABUKHOI'O COCTaBa,
OIpeaAcICHNEC B COOTBETCTBUU C HHCprKHHCﬁ TUIIA IOABUKHOI'O COCTaBa, ONPCACIICHUEC KOHCTPYKI U IMOJABUIKHOTO
cocCTana.

HNmeTh npakTHYECKUH ONBIT: TOYHOCTh M TPAMOTHOCTH O(OPMIICHHS TEXHWYECKOH JOKYMEHTAIINH;

IIK3.2. Pa3zpadaTbiBaTh TEXHOJOTHYECKHE POLECCHI HA PEMOHT OTAEIbHBIX JIeTajleil U y3J10B NOABHKHOIO
€OCTaBa KeJIe3HBIX IOPOr B COOTBETCTBUM ¢ HOPMATUBHOM JOKYMEHTALMHA

YMeTh: TOUHOE COOJIIOICHUE BUIOB PEMOHTA B COOTBETCTBUM C HOPMATHBHOMN JIOKYMEHTAIUCH

3HaTh: CHUCTCMY HA/I30pa U pEMOHTA MOABUKHOI'O COCTaBa

HMeTh NpakTHYECKU OMBIT: TOYHOE COOTIOACHNE TPEOOBaHN HHCTPYKIIUH, TIOJIOKEHUH, IPABUIT ITPH
OTIpeZIeTICHNH BUAa PEMOHTA; TOYHOE COOIIIOJICHHE BUJIOB PEMOHTA B COOTBETCTBUH C HOPMATHBHOM
JIOKYMEHTalen

B pe3yabrate ocBoenus qucuuniannsl (MK, IIM) o6yyarommiicst 10/1:KeH

| 3.1|Vmers:




31.1

CpaBHHUBATb Pa3BUTHE KEJE3HBIX JOPOT Pa3BUTHIX CTpaH MUpa u Poccuu; pa3nnvaTth MOJBUKHOM COCTAB 11O
KOHCTPYKILMOHHBIM 0COOEHHOCTSIM; (POPMHUPOBATH COOCTBEHHYIO TEXHUUECKYIO KYIbTYPY.
KJIacCU(UIMPOBATH MOJBIKHON COCTaB, OCHOBHBIEC COOPY>KEHUS U YCTPOUCTB, KeJE3HBIX JOPOT;
MOJIb30BATHCSI ANEKTPOHHBIMU PUOOpaMH U 000PYIOBaHHUEM, OCYILECTBISTH KOHTPOJIb HaJl COOTI0ACHIEM
IIPaBUJI OXPaHbl TPYJa, TEXHUKH O€30IIaCHOCTH U POU3BOACTBEHHOI CaHUTAPUY; OTIpEIEIAT
aKTyaJbHOCTh HOPMAaTHBHO-IIPABOBOM TOKYMEHTALMH B IPO(eCCHOHAILHOM AeSITEIbHOCTH; IPUMEHSTh
COBPEMEHHYIO Hay4HYIO MPOQeCcCHOHANBHYIO TEPMUHOIOTHIO; IPEIyIPeXAaTh TEPPOPUCTUUECKUE
AKThl; OKa3bIBaTh MEJULMHCKYIO IIOMOILb; 00eCIeunBaTh OE300aCHOCTh ABIKEHUS ITOIBHYKHOTO
cocTaBa; 00HapyXKUBAaTh HEUCIPABHOCTH, PErYJIMPOBATh U UCIBITHIBATH 000PYJOBaHUE MOIBIXKHOTO
COCTaBa ; OINPEEIsTh COOTBETCTBHE TEXHUUECKOTO COCTOSIHUSI 000PYIOBaHMUS TOABHKHOTO COCTABA
TpeOOBaHUSIM HOPMATUBHBIX JOKYMEHTOB; TPaMOTHO M3JIaraTh CBOM MBICTH U O(OPMIISITH JOKYMEHTHI 10
npodeccuoHaIBHON TEMaTHKE Ha FOCYJapCTBEHHOM SI3bIKE, IIPOSIBISITH TOJIEPAHTHOCTH B pabodeM
KOJIJICKTHBE MPUMEHSTH CpeACcTBa MH)OPMAIIMOHHBIX TEXHOJIOTHH AJIS peleHus TpoQecCHOHATBHBIX
3a/1a4; UCIOJIb30BaTh COBPEMEHHOE IIPOrPAMMHOE 00ECIICUCHUE; CTaBUTh IIPOU3BOACTBEHHBIE 3a1a41
KOJIJIGKTHUBY UCIIOJIHUTENICH; JOKIaIbIBaTh O XO€ BBIIIOJHEHNUS IPONU3BOACTBCHHON 3a1a4H; IIPOBEPATH
Ka4eCTBO BBINOJHIEMbIX paboT; 3alllMIIaTh CBOM IIPaBa B COOTBETCTBUH C TPYJOBBIM 3aKOHOAATEIIECTBOM;
OpraHU30BHIBATH PA0OTY KOJUIEKTUBA U KOMAH/IBI;, B3aUMOJCHCTBOBATh C KOJUIEraMH, PYKOBOACTBOM,
KIIMEHTaMHU B XO1€ HpO(l)eCCHOHaJIbHOﬁ JACATCIIBHOCTHU, BBITIOJIHATH OCHOBHBIC BHU/IbI pa60T 10
9KCIUTyaTalllu, TEXHUIECKOMY OOCITy>KUBAaHUU M PEMOHTY MOJBI)KHOI'O COCTaBa; YIPABJIATh CUCTEMaMU
IMOABUIKHOT'O COCTaBa B COOTBETCTBHU C YCTAHOBJICHHBIMU TpC6OBaHI/ISIMI/I; JOCTUTI'aTh )KU3HCHHbIX 1
npodecCHOHANBHBIX LIeNIeH; MPUMEHSTh PAllMOHAILHBIC PHUEMBI JBUTATEIbHBIX (QYHKIMN B
npodecCHOHAIBHON AeATeIbHOCTH; TOIb30BaThCs CPEACTBAMH NPO(PUIAKTUKY HEPEHAIPSKSHUS
XapaKTepHBIMU IS TaHHOW Tipodeccr (CIeNUaIbHOCTH); TPUMEHATh CPEICTBA MHPOPMAIIHOHHBIX
TEXHOJIOTHH JJIs pelieHus TpodecCHoHaTBHBIX 33/1a4; UCI0Ib30BaTh COBPEMEHHOE IPOTPaMMHOE
oOecrieyeHune; BBIIOJIHEHUE PEMOHTA JeTaleH U y3JI0B 3JIEKTPOBO30B U 3JICKTPOIIOE310B; MPAaBUIIBHOE U
TrPpaMOTHOE 3aI0JIHEHUE TEXHUIECKOH U TEXHOJIIOTHYECKON JOKYMEHTAlUK; ObICTPOTA U IIOJIHOTA IIOMCKA
WHQOPMAIUH 110 HOPMAaTHUBHOM JOKYMEHTAIMU ¥ MPOPEeCCHOHALHBIM 0a3aM JIJaHHBIX; TOYHOCTH U
rpaMOTHOCTb UTCHUA ‘IGpTC)KCfI N CXEM, H3JI0KCHHC TpGGOBaHI/II\/'I THUIIOBBIX TCXHOJOTHUYCCKUX MTPOLCCCOB
IIPY PEMOHTE JETaleH, y3JI0B, arperaToB U CUCTEM 3JIEKTPOBO30B U JIEKTPOIIOE30B; IOJIHOTA U TOYHOCTh
BBITIOJTHEHUSI HOPM U TIPaBHJI OXPAHBI TPYJa; OCYLIECTBICHUE KOHTPOJIS HaJl pabOTON cUCTeM
3JIEKTPOBO30B U 3JIEKTPOIIOE310B; AEMOHCTPALUs IIPAaBUIBHOIO MOPsJIKA JEHCTBUN B aBAPUHHBIX U
HECTAaH/JIAPTHBIX CUTYalMsX, B TOM, YHCIIE C OMIACHBIMU I'Py3aMHU; ONpEIETICHUE HEHCIPABHOTO COCTOSHUS
3JIEKTPOBO30B M 3JIEKTPOIIOE3/10B 110 BHEIIHUM MIPU3HAKAM; IEMOHCTPAINS B3aUMOAECHUCTBHS C JIOKOMO-
THUBHBIMH CUCTEMaMH 0€30I1aCHOCTH ABWKCHHSA; MMPUMCHCHUC IMTPOTHUBOIIOXKAPHBIX CPEACTB, CHOCOOHOCTH
NPUHUMATh PEIEHNS B CTAHAAPTHBIX M HECTAHIAPTHBIX CUTYyalUsIX NPH BHIIOJIHEHUH padoT mo
OCYILECTBIICHNIO HKCIITYaTallMOHHOHN EATEIbHOCTH; TOYHOCTh OIPEAETICHNSI OCHOBHBIX [TApaMETPOB
HEHCIIPaBHOCTEH JieTanel 1 y3JI0B MOJBHKHOTO COCTaBa; MpUMEHEHHE WHPOPMAIIMOHHBIX TEXHOJIOTHH JUIst
3aIlOJTHEHUS] TEXHUYECKOH JOKYMEHTAIIMU H 00paOOTKH OTepaTUBHON HH()OpMAIINK; BHITIOJTHEHUE
n3MepeHH Ae()EeKTOB y3JI0B 10 1a0JIOHaM; TOYHOE COOJI0ZICHNE BUJJOB PEMOHTA B COOTBETCTBHH C
HOPMATHBHOW JOKyMEHTALMEH;

3.2

3HATB:




3.2.1

OCHOBHBIE HaIPaBJIEHUS Pa3BUTHS OTEUECTBEHHOTI'O OJBHKHOTO COCTaBa JKENE3HBIX JOPOT; 3HAUNMOCTh
COBPEMEHHOI'0 ITIOIBUKHOT'O COCTaBa; OCHOBHbIE HAIPaBJICHUsI PA3BUTUSA OTE€UECTBEHHOI'O ITOABUKHOTO
COCTaBa XeJe3HbIX JOPOT; 3HAYUMOCTh COBPEMEHHOT'O IMOABMKHOTO COCTaBa; OCOOCHHOCTHU 0OecrieueHHs
0e30macHbIX YCIOBHI Tpyaa B cdepe npodecCHOHATbHON AATENILHOCTH, IPaBOBbIC, HOPMATHBHBIE U
OpraHU3allMOHHbBIE OCHOBBI OXPaHbI TPYJa B TPAHCIIOPTHBIX OPTaHU3ALUAX; COACPKAHUE aKTyaIbHOM
HOPMAaTHUBHO-TIPABOBOW JOKYMEHTALlMH; COBPEMEHHA Hay4yHast U NPo(hecCHOHAIbHAs TEPMUHOJIOTHS;
MPUHIIMIIOB JEJI0OBOTO OOLICHHUS B KOJUIEKTHBE; IPAaBOBOE MOJIOKEHUE CYyOBEKTOB MPABOOTHOLICHUH B
cdepe npodeccHoHaTBHOM ACSITENbHOCTH; HOPMAaTUBHBIE JOKYMEHTBI, PErYJIMPYIOIINE IPABOOTHOIIECHUS B
nporecce npoecCHOHANbHON AEATEIHOCTH; COBPEMEHHBIE CPENICTBA U YCTPOHCTBAa HH(POPMATH3ALINY;
MOPSIOK MX MMPUMEHEHHUS ¥ IPOrpaMMHOe obecrieueHre B MPoheCCHOHATBHON AEATEIbHOCTH;
COBpPEMEHHBIE CPEJICTBA U YCTPONHCTBA MHPOPMATH3ALNH; MTOPAAOK UX TPUMEHEHHS U MPOrPaMMHOE
oOecrieyeHue B MPoQecCUOHANBHON AeATeIbHOCTH; KOHCTPYKIIMH, IPUHIUI ACHCTBHUS U TEXHUYECKHE
XapaKTepUCTUKU 000PYIOBaHUS MOABUKHOTO COCTaBa; HOPMATUBHBIE JOKYMEHTHI TI0 00€CIICUEHHIO
0e30MacHOCTH IBMYKEHUSI MTOJIBMYKHOTO COCTaBa; CUCTEMY TEXHUYECKOTO OOCITYKUBaHHS U PEMOHTa
MOJBIDKHOIO COCTaBa; TEXHUYECKYIO M TEXHOJIOTHYECKYI0 JOKYMEHTAIHIO, IPUMEHIEMYIO IIPH PEMOHTE,
00CITy’)KUBaHMHU M SKCIUTyaTallly MIOABHKHOTO COCTaBa; TUIIOBBIE TEXHOJIOTHUECKHUE MIPOLIECCHl HA PEMOHT
JleTasied v y3J10B OJBUKHOTO COCTaBa; OPraHU3alMIO IIPOU3BOICTBEHHOTO U TEXHOJIOTHYECKOTO
MPOIIECCOB; MaTepPHATbHO-TEXHUUECKUE, TPYAOBBIC 1 (PMHAHCOBBIE PECYPCHI MPEAMPUSATHSL, TTOKa3aTEN HX
3¢ GEeKTUBHOTO UCTIONB30BaHUs; (OPMBI OIJIATHI TPYZA B COBPEMEHHBIX YCIOBHSAX; OCHOBBI OpPraHU3aLUuH
paboThI KOJUIEKTHBA HCIIOJHUTEIEH; COBPEMEHHBIX CPEJCTB U YCTPOUCTB HH(POPMATU3AIMN; TIOPSIIOK UX
NPUMEHEHUS U IporpaMMHoOe obecrieueHre B MPOeCCHOHANTBHOM ACATENILHOCTH; IEMOHCTPALUs 3HAHUI
KOHCTPYKLUH JETAJICH, y3JI0B, arperaroB U CUCTEM JJIEKTPOBO30B U JIEKTPOIOE3/10B; IEMOHCTPaLUs
3HaHUH KOHCTPYKLUH JETAJICH, y3JI0B, arperaToB M CUCTEM 3JIEKTPOBO30B U JIEKTPONOE3/I0B; 3HAHHUE
NPUMEHEHUE JOKYMEHTOB, PEeriJaMeHTHPYIONINX 0e30MaCHOCTD ABMKCHHUS Ha )KEIE3HOIOPOKHOM
TpaHCHOpTe; COOII0AEHHIE IOCIEI0BATEILHOCTH OCMOTPA M U3MEPEHUSI SJIEMEHTOB ITOIBUKHOTO COCTaBa;
oIpeJieJIeHNE B COOTBETCTBUH C MHCTPYKLUEH THIIA IIOABMKHOTO COCTaBa; ONpeeleHNe KOHCTPYKLIUH
MOJIBUYKHOT'O COCTaB; CUCTEMY HaJ30pa M pEMOHTA MOBHKHOT'O COCTABa;

3.3

HNmeTh npakTHYecKHii ONbIT:

3.3.1.

- BBIIIOJIHEHUE TEXHUIECKOr0 OOCITYKUBAaHHS Y3JI0B, arpPeraToB U CUCTEM JJIEKTPOBO30B U
3IIEKTPONOE3/10B; ieMoHCcTpauus npuMmeneHus [I9BM B nmpodeccnonanbHON A€ATENbHOCTH; OTHOTA U
TOYHOCTD BBIMIOJHEHNS HOPM OXpaHbl TPyJa; MPUHSATHE PEIIEHHS O CKOPOCTHOM PEXUME U IPYTUX
YCIIOBUSIX CIIEIOBaHMsI AJIEKTPOBO30B U 3JIEKTPOIOE3/I0B; TOYHOCTh U CBOEBPEMEHHOCTD BBITIOJTHEHMS
TpeOOBaHMI CUTHANIOB; NpaBHJIbHASI U CBOEBPEMEHHAS 110/1a4a CUTHAJIOB AJIS IPYTUX PaOOTHHKOB;
BBITIOJTHEHHE PerjiaMeHTa epEeroBOPOB IOKOMOTUBHOM OpUTa ol Mex a1y co0oi U ¢ APYrUMHU pabOTHUKAMH
JKENE3HOJJOPOKHOTO TPAHCIIOPTa; MPOBEPKa MPABUIBHOCTH O(HOPMIIEHHSI O3 THON IOKYMEHTAIVH;
BBITIOJIHEHHE TPEOOBAaHUI OXpaHbl TPY/a; TOYHOCT M TPAaMOTHOCTH OOPMIICHHSI TEXHUYECKOIl
JOKYMEHTAIMN; TOYHOE COOII0JICHNE TPeOOBaHUI WHCTPYKIUIA, TIOJOKEHUH, TIPaBIJI PH OTIPE/ICIICHUH
BHJIa PEMOHTA; TOYHOE COOII0/IEHNE BU/IOB PEMOHTA B COOTBETCTBUH C HOPMATHBHOM JOKYMEHTAIHEH

4. COAEPKAHME JUCIUIIJIMHBI MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3BJIEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJIEMUYECKHUX

YACOB M BUJIOB YUEBHBIX 3AHATHUI

Konzansi| HammenoBanme pasnenos u tem | Cemect Kommneren- IIpumeua

THSA

/B 3aHATHSA/ p/ Kype Hacos un Jluteparypa Hite

Pa3nen 1. JleknuoHHLIE 3aHATHSA




11

Kaaccnduxanus Metapnos.
Kpucramanuzamusi MeTaJJI0B.
Kpucraninyeckoe crpoenne
MeTa/L10B. CBOIiCTBa METAJLJIOB:
uzuveckue, xumMuueckme,
MeXaHUYeCKHe u
TexXHoJorn4eckue. SIBjenus
AJIJIOTPONUM ¥ AHU30TPONHUM.
OCHOBBI METAINIOBEICHUS

3/2

OKO01, OKO02.
OKO04, IIK1.2

JI1.1, J11.2,
JI3.1, 31,
02,03, 54

1.2

Crnoco0bl onpeaesieHusi 0CHOBHBIX
CBOMCTB METAJJIOB.

Croco0bI ompeneIeHrs] OCHOBHBIX
CBOMCTB METaJNIOB

3/2

OKO01, OKO02.
OKO04, I1K1.2

JI1.1, J11.2,
J3.1, 21,
22,093, 34

1.3

Cucrema cmiaBoB. KoMnoneHThI
cucrembl. @a3bl CIVIABOB.
CTpyKTYpHBIE COCTABJISIIOLIME
CIIABOB: TBEPAbIH pacTBOp,
XUMHUYECKHE COeTUHEHUS,
MexaHuveckasi cMecb. CBs3b
MeKAYy CTPYKTYPOii U cBoiicTBaMu
CILIABOB.

OCHOBEBI TEOpUH CILIABOB.

3/2

OK 01, OK 02,
OK 03, OK 05,
OKO09 0I1K2.3

JI1.1, J11.2,
J3.1, 21,
92,33

14

IMonsTHe TUATPAMMBI
cocrosiHus. {luarpamma
COCTOSIHMA JKeJIe30YTIePOAUCTBIX
c11aBoB. OCHOBHbIE TOYKHU U
JIMHUH JIMATPAMMBI COCTOSIHUS
JKeJ1e30yTJ1ePOAUCTHIX CIVIABOB.
Kputnueckue TouKkHu crajuei
(Touxku YepHona). Bausinue
yrjiepoaa M MOCTOSHHBIX
npuMeceil Ha cBOlicTBa cTaJieil.

JuarpaMMa COCTOSIHMM CIIJIaBOB
JKEJIe30- IIEMEHTUT.

3/2

OK 01, OK 02
OKO03,0K05,
OKO06, OK09,
I1K3.2, I1K3.1

JI1.1, J11.2,
J3.1, 21,
92,33

Kanaccupuxanus crajei.
YriepoaucTbie KOHCTPYKIHOHHBIE
cTaJu: BUbI, CBONCTBA.
YrnepoaucTelie cTanu

3/2

OK 01, OK 03,
OK 04, OK 09

JI1.1, J11.2,
J3.1, 21,
32,33,54

1.6

Mapxkuposka o I'OCTy,
NpUMeHeHNe HA MOABHKHOM
cOCTaBe KeJIe3HBIX 10pOr.
MapkupoBKa cTaiu.

3/2

OK 01, OK 03,
OK 04, OK 09,
[1K3.1, IIK1,3

JI1.1, J11.2,
J3.1, 21,
32,33,54




1.7

JlernpoBaHHBIe CTATH, X
Kiaaccupurkanusa. Bausinue
JIETHPYIOIIMX 3JIEMEHTOB Ha
cBoiicTBa cTajeil. MapkupoBKa 1o
I'OCTy JierupoBaHHBIX CTaJI€id.
IIpumeHeHUe JIETHPOBAHHBIX
cTajell HA )KeJIe3HO0POKHOM
Tpancnopre. LIBeTHbIE MeTALIBI H
CILUIABBI HA UX OCHOBE. AJIIOMUHUH
U CILIaBBI HA ero ocHoBe. Meab u
CIJIABBI HA ee OCHOBe.
AHTU(PPUKUNOHHBbIE
NOJAIIMIHUKOBbIE CILVIABBI.
MapkupoBKa IIBETHBIX CILIABOB.
IlpumeHeHHe IBETHBIX METAJVIOB U
CILUIABOB HA UX OCHOBE HA
MOIBMKHOM COCTABe JKeJIe3HBIX
Aopor.

JlerupoBaHHbIE cTanu

3/2

OK 01, OK 03,
OK 04, OK 09,
I1K3.1, I1K1,3

JI1.1, J11.2,
J3.1, 21,
32,03

1.8

Kaaccnduxanus YYI'YHOB.
CpoiicTBa, MapKHMpPOBKa 1O
roCrty U NpUMeHeHHne
Pa3/MYHBIX BHIOB 4YYIYHOB Ha
NMOJBMKHOM COCTaBe jKeJIe3HBIX
AOpor.

YvVIvHEI

3/2

OK 01, OK 03,
OK 04, OK 09,
I1K3.1, I1K1,3

JI1.1, J11.2,
J3.1, 21,
92,33

1.9

OO0mme cBeieHUs 0 TEPMUYECKOMH
o0paboTke cTaJjieii. @a3oBble
NnpeBpalleHus NPU TePMUIECKOI
o0padoTtke cTaJeii. Buabl
TepPMHYECKOIl 00pPadOTKH: OTKHUT,
3aKajiKa U OTIYCK CTaJIM.
Bausinue TepMuyeckoi
00pabdoTKMN HA MeXaHUYECKUE
CBOJiCTBa CTAJIM.

OO1ue CBeICHUS O TEPMHYECKON
00paboTKe crajei

3/2

OK 01, OK 02,
OK 03, OKO05,
OKO06, OK 09

JI1.1, J11.2,
J1.3
J3.1, 21,
02,03, 54

1.10

OO0urue cBeieHUsA 0 XUMUKO-
TepMHYecKoil 00padoTKe cTaJieil.
da3oBble NpeBpalleHus Npu
XHMHMKO-TepMHYeCcKOoil 00padoTKe
crajeil. Buabl Xummnko-
TepMHYeCcKoil 00padoTKu.
Biansinue XUMHKO-TepMHUYECKOM
00pa0doTKM HA CBOMCTBA CTAJIH.

XUMHKO-TepMUdecKas 00paboTka

3/2

OK 01, OK 02,
OK 03, OKO05,
OK06, OK 09

JI1.1, J11.2,
1.3
J13.1, D1,
32,93, D4




1.11 O0padoTka MeTaLIOB 3/2 OK 01, 0K 02, | J1.1, JI1.2,
naBjieHneM. Buabl 00padoTku OK 03, OKO05, | JI3.1, 31,
METAJJIOB JaBJeHHAEM: OKO06, OK 09 92,093
NMPOKATKA, MPEeCCOBAHHUE,

BOJIOYEHHE, CBOOOTHANA KOBKA,
mramMnoBka. U3nenusn,
noJjy4yaemMsble IpH 00padoTKe
JaBJIEHHEM.

O0paboTka MeTauIa AaBlIeHUEM

1.12 JluTeiiHoe MPOU3BOACTBO. 3/2 OK 01,0K 02, | JI1.1, JI1.2,
Crep:xHeBble 1 (OPMOBOYHBIE OK 03, OKO05, | JI3.1, D31,
MaTepuajbl. MeToabl MOJyYeHHs OKO06, OK 09 22,93
oTJHBOK. CrienuajabHbIe
cnoco0bl JNThA. JIUTeiiHbIE
CILIABBI, HX NIPUMEHEHHE Ha
JKeJIe3HO0POKHOM TPaHCIOpTe.

JIuTeliHoe MpOU3BOACTBO

1.13 |Cnoco6bl cBapku. ITaiika u pe3ka 3/2 OK 01, OK 02, | JI1.1, JI1.2,
MeTaJ10B. IlpumeHenue OK 03, OKO05, | JI3.1, D1,

Pa3JIMYHBIX BUAOB CBAPKHU, NAlKH OKO06, OK 09 32,33
U Pe3KH METAJ/JIOB B PEMOHTE
MOABHKHOI'0 COCTABA.
CBapo4HOE MTPOU3BOICTBO

1.14 O0padoTKa MeTAa/JIOB pe3aHueM 4/2 OK 01, 0K 02, | J1.1, JI1.2,
HA TOKAPHBIX, CBEPJHJIbHBIX M OK 03, OKO05, | JI3.1, 31,
(pe3epHbIX cTaHKAX. OKO06, OK 09 32,33
O0padoTKa MeTa/Ia PE3aHUEM

1.15 O0OpadoTka MeTaNJIOB pe3aHHeM 4/2 OK 01, 0K 02, | JI1.1, JI1.2,
HA TOKAPHBIX, CBEPJWJILHBIX H OK 03, OKO05, | JI3.1, 31,
(pe3epHbIX cTaHKAX. OKO06, OK 09 32,33
HInnposanue n abpa3uBHbIC

1.16 | 3auer 4/2 OK 01- OK JI1.1, J11.2,

09,I1K1.2, JI3.1, 91,
I1K1.3, TIK2.3, 22,93
I1K3.1, T1IK3.2

1.17 (IIpoBogHMKOBBIE, MATEPHAIBI: 4/2 OK 01, 0K 02, | J1.1, JI1.2,
BU/IbI CBOIICTBA U NPUMEHEHUE HA OK 04,0K05 JI3.1, 21,
MOJABHKHOM COCTaBe JKeJIe3HbIX 22,33

Ja0por.
HpOBOZIHI/IKOBI)Ie MaTepI/Ia.HI)I.

1.18 |amajieKTpHUYECKHE MATEPHAJIbI: 4/2 OK 01,0K 02, | JI1.1,J11.2
BU/IbI CBOIICTBA U MPUMEHEHUE HA OK 04,0K05 JI2.1,
MOJABHKHOM COCTaBe JKeJIe3HbIX JI3.1, D1,
J0POT. 32,33

JII/IBHeKTpI/I‘IeCKI/Ie MaTepualbl.




1.19 |IMoaynpoBogHUKOBBIE 4/2 OK 01, 0K 02, | JI1.1, JI1.2,
MaTepuaJbl: BUAbI CBOWCTBA U OK 04,0K05 JI3.1, D1,
NpUMeHEeHUEe HA MOJABUKHOM 92,093
COCTaBe 7KeJIe3HBIX JT0POT.

[TomynpoBOTHUKOBBIE MaTEpHAIIBI.

1.20 |MarHMTHBIE MATEPHAJIbI: BUAbI 4/2 OK 01,0K 02, | JI1.1, JI1.2,
CBOIiCTBa M MPUMEHEHUE HA OK 04,0K05 JI3.1, D1,
MOJBHKHOM COCTAaBE KeJIe3HBbIX 22,93
J0POT.

MarauTHbIC MaTEPUAITBI

1.21 Trepnoe, :KuaAKOE H ra3000pa3Hoe 4/2 OK 02-OKS8, | J1.1,J11.2,
ToriuBo. CBoiicTBa u IIK1.2, I[IK1.3, | JI3.1, D21,
NnpuMeHeHHe Pa3JINIHbIX BU0B [1K2.3 22,93
TOIJIMBA HA MOABH;KHOM COCTaBe
JKeJIe3HbIX JIOPOT.

Tomauso

1.22 | Haznayenue cMa304HBIX 4/2 OK 02-OKS8, | J1.1,J11.2,
MaTtepuajoB. Kuakue, IIK1.2, IIK1.3, | JI3.1, 31,
IUIACTUYHbIE M TBepAble [1K2.3 32,33
CMAa304YHbIE€ MATEPHAIBI: UX
BU/IbI, CBOICTBA U MPUMEHEHUE
Ha NMOJABUKHOM COCTaBe
JKeJIe3HBIX JI0POr.

CMazouHbIE MaTEPUAIBL.

1.23 |CocraB, cTpoeHHne U OCHOBHBIE 4/2 OK 02, OK 04 | JI1.1, JI1.2,
cBoiicTBa moJnMepoB. Cnocoonbl 0OKO05,0K06, JI3.1, 31,
MOJIyYeHUsl MOJIMMEPOB. OKO09, IIK1.2 92,33
MartepuaJibl HA OCHOBE
nosiumepoB. [lpumenenne
MOJTUMEPHBIX MATEPHAJIOB HA
MOJABH3KHOM COCTABE KeJIe3HbIX
aopor
TepMOHJ’IaCTI/I‘IHBIe MaTepI/IaJ'IBI.

1.24 |CocraB, cTpoeHHe U OCHOBHbIE 4/2 OK 02, 0K 04 | JI1.1, JI1.2,
cBoiicTBa moJimMepoB. Cnocoodbl OKO05,0KO06, JI3.1, 21,
MOJy4eHUs NOJTUMEPOB. OKO09,IIK1.2 (22,33

MarepuaJibl Ha OCHOBE
nonumMepos. Ilpumenenne
NMOJTMMEPHBIX MATEPHAJIOB HA
NMOJBMKHOM COCTABe KeJIe3HBIX
aopor

TepMopeakTUBHBIE MaTEPUAJIBI.




1.25 |KoMno3nuuoHHbIE MATEPUAJIBI: 4/2 OK 02, 0K 04 | JI1.1, JI1.2,
Ha3HA4YeHHe, BUAbI U CBOICTBA. OKO05,0K06, JI3.1, 21,
IIpuMeHeHHEe KOMNO3UIUOHHBIX OKO09, IIK1.2 32,33
MAaTEepPHAJIOB HA MOJIBHKHOM
cocTaBe jKeJIe3HbIX J0por
(31eMeHTBbI BHYTPEHHET0
OCHAIIIEHHUSI BATOHOB,

KOMIIO3MIIMOHHbIE TOPMO3HbIE
KOJIOAKH U AP
Kommo3unmroHHbIe MaTepHabl

1.26 Crnoco0bl MoJIy4eHust 4/2 OK 02,0K 04 | JI1.1, JI1.2,

KOMIIO3MIIMOHHBIX MATEPHAIOB. OKO05,0K06, JI3.1, 21,
OKO09,IIK1.2 |22, 33

Crioco0bI OMYYCHHS U IPUMEHEHUS

KOMITO3WIIMOHHBIX MaTEPHAIIOB.

1.27 4/2 OK 02, OK 04 | JI1.1, JI1.2,
3amMTHbIE MATEPHUAJIBI: OKO05,0K06, [JI3.1, D1,
Ha3HauYeHHe, BUAbl, CBOiCTBA. OKO09, IIK1.2, [322,93

K 2.3
Hasnauenwmst, BUIBI, CBOMCTBA
3aIUTHBIX MAaTEPUAIOB.

1.28 |3ammuTHbIe MaTepuaibl: Cocoobl 4/2 OK 02, 0K 04 | JI1.1, JI1.2,
HaHeCeHUs 3aIUTHBIX OKO05,0K06, [JI3.1, D1,
MaTepHaJIOB. OKO09, IIK1.2, [322,393
Crioco0bI HaHECEHUS 3AIINTHBIX 11K 2.3
MaTepHasoB.

1.29. |[lomroroBka K 3K3aMeHY. 4/2 0KO01- OKO09, JI1.1, JI1.2,

I1K1.2, JI1.3, J12.1

TI1K3.1, JI3.1, 1,

I1K1.3, [1K2.3, 192,33
Pazpnen 2. [IpakTHueckue 3aHATHS

2.1 (marpaMma COCTOSIHMIi CILIABOB 3/2 OKO01, OK02 | J1.1,J11.2,

JKeJIe30- IeMEeHTHT. OKO03, OK04 JI3.1, D1,
OKO05,0K06, 92,93
«lIpakTryeckoe mpuMeHEHHE OKO07,0K08,
JliarpaMMbl KEJI€30-1IEMEHTUT OKO09, IIK1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2

2.2 (O0mme cBeIeHUS 0 TEPMUYECKOI 3/2 OKO01, OK02 | JI1.1, J11.2,
o0paboTke craJjieii. MccienqoBanme OKO03, OK04 JI1.3,
MHUKPOCTPYKTYPBI CTaJIH I10CJIE OKO05,0K06, J3.1, 21,
TePMUYECKOH 00pabOoTKI» OK07,0K08, 92,33

OKO09, I1K1.2,
IIK1.3 TIK2.3

T2 1 11?2




2.3 OO01mme cBeeHUs 0 TEPMUAIECKOH 3/2 OKO01, OK02 | JI1.1, JI1.2,
00paboTKe cTaJeii. 0OKO03, OK04 JI1.3,
«HMccnenoBanue MUKPOCTPYKTYPBI OKO05,0K006, JI3.1, 21,
CTaJIM TOCJIE XUMUKO - TEPMUUYECKOM OKO07,0K08, 92,03
00pabOTKM. OKO09, I1IK1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
2.4 JlerupoBaHHbBIE CTAJIMN. 3/2 OKO01, OK02 | JI1.1, J11.2,
«HMccaenoBanre MUKPOCTPYKTYPBI OKO03, OK04 JI3.1, 21,
KOHCTPYKITMOHHBIX U OKO05,0K06, 22,33
WHCTPYMEHTAIBHBIX JIETUPOBAHHBIX OK07,0K08,
cTajiei» OKO09, I1IK1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
25 |YyryHsL 3/2 OKO01, OK02 J1.2
HccnemoBarrne MUKPOCTPYKTYPHI OKO03, OK04 (J12.1J11.3,J1
YYT'yHa OKO05,0K06, | 3.1,91,22,
OK07,0K08, 23
OKO09, I1IK1.2,
IIK1.3 TIK2.3
T1K3.1 TIK3.2
2.6 [(JIermpoBaHHbBIE CTAJTH. 3/2 OKO01, OK02 | JI1.1, J11.2,
«HccaenoBanre MUKPOCTPYKTYPBI OKO03, OK04 JI3.1, 21,
IIBETHBIX METAJIOB) OKO05,0K06, 32,33
OKO07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
2.7 OO01mme cBeeHUs 0 TEPMUYECKOMH 3/2 OKO01, OK02 | JI1.1, JI1.2,
o0paboTke cTaJeii. OKO03, OK04 JI1.3,
«OnpeneneHue pexuMa OTXKUTa, OKO05,0K06, JI3.1, 01,
3aKAJIKU U OTIIyCKa CTajln» OK07,0K08, 32, 03
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
2.8 [O0mme cBeaeHUs 0 TEPMUYECKOI 3/2 OKO01, OK02 | JI1.1, J11.2,
o0paboTke cTaJeii. OKO03, OK04 JI1.3,
«BB100p Mapku MaTepuaia u OKO05,0K06, JI3.1, 01,
crioco0a ero o0padoTKH AJIst OK07,0K08, 32, 03
KOHKPETHBIX JIETaJICH». OKO09, IIK1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
2.9 O0padoTka MeTajljIa pe3aHueM. 3/2 OKO01, OK02 | JI1.1, JI1.2,
W3mepenne yrioB 3aTOUKH PEKYIIUX OKO03, OK04 JI3.1, 21,
WHCTPYMEHTOBY» OKO05,0K06, 92, 03
OK07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
2.10 |IIpoBOIHMKOBBIE MATEPHAJIBI. 3/2 OKO1, OK02 | JI1.1, JI1.2,
«/3ydeHne MpOBOTHUKOBBIX OKO03, OK04 JI3.1, 31,
MaTepHaIOBY. OKO05,0K06, 92, 03
OK07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3

[1K3.1 I1K3.2




2.11 |Tonumso. 3/2 OKO01, OK02 | JI1.1, JI1.2,
«OnpeneneHne GppakOHHOTO OKO03, OK04 | JI3.1,31,
COCTaBa IU3EJIHHOIO TOILIMBAY. OKO05,0K006, 92, 33
OK07,0K08,
OKO09, I1IK1.2,
IIK1.3 TIK2.3
I1K3.1 I1K3.2.
212 |(Tomamso. 3/2 OKO1, OK02 | JII.1, JI1.2,
«Ormpenenenne TeMrepaTypsl OKO03, OK04 JI3.1, 21,
BCIIBIIIKH JU3SILHOTO TOILTHBAY OKO05,0K06, 22,33
OK07,0KO08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
2.13 |Cma304HbIe MATePHAJIbI. 3/2 OKO01, OK02 | JI1.1,J11.2,
Omnpenenenne yCIOBHOW BA3KOCTH OKO03, OK04 JI3.1, D1,
Macna. OKO05,0K06, 22,93
OK07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
T1K3.1 TIK3.2
2.14 |Cma3o4Hble MaTePHAJIbI. 3/2 OKO01, OK02 | JI1.1,J11.2,
Ompenenenre TeMIEpaTyphl OKO03, OK04 J13.1, 31,
KamenaaeHus MIaCTHYHBIX CMa30K)» OKO05,0K06, 32,33
OKO07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
2.15 [TepmomniacTuYHbIE MATEPUAJIBI. 312 OKO01, OK02 | JI1.1, JI1.2,
«M3y4yeHue pa3nuyHbIX BUJIOB OKO03, OK04 JI3.1, 21,
MOJIMMEPHBIX MaTEPHATIOBY. OKO05,0K06, 32, 03
OK07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
Paznen 3. JlagopaTopHble 3aHATHS 32
3.1 Cnoco0bI onpeaesieHUs] OCHOBHBIX 3/2 OKO01, OK02 JI1.1, JI1.2,
CBOMCTB METAJJIOB. OKO03, OK04 JI3.1, 01,
«Ormpenenenne TBepAOCTU OKO05,0K06, 92,33
METAJIJIOB) OKO07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
3.2 Crnoco0bl onpeiesieHusl 0CHOBHBIX 3/2 OKO01, OK02 | J1.1,J11.2,
CBOIICTB METAJLJIOB. OKO03, OK04 JI3.1, D1,
«Ompenenenye yaapHOi BI3KOCTH» OKO05,0K06, 32,33
OK07,0K08,
OKO09, I1K1.2,
IIK1.3 TIK2.3
I1K3.1 TIK3.2
3.3  |¥Yruepoaucroie cTaau 3/2 OKO01, OK02 | JI1.1, J11.2,
«MccnenoBanue MUKPOCTPYKTYPBI OKO03, OK04 JI3.1, D1,
YTIAEPOJUCTON cTamm OKO05,0K006, 32,93
OK07,0K08,
OKO09, IIK1.2,
IIK1.3 TIK2.3
Pa3nen 4. KonTpous 312




4.1 (Apyrue dopmsl 3/2 OKO01, OK02 | JI1.1,JI1.2,
OKO03, OK04 | JI1.3, JI2.1
OKO05,0K06, | JI3.1,31,
OK07,0K08, | 292,33, 34
OKO09, I1K1.2,
[IK1.3 TIK2.3
4.2 |I9x3ameH 4/2 OKO01, OK02 | JI1.1, J11.2,
OKO03, OK04 | JI1.3, JI2.1
OKO05,0K06, | JI3.1,31,
OK07,0K08, | 32,33, 54
OKO09, I1K1.2,
I1K1.3 I1K2.3

[1K3.1 IIK3.2




5. ®OHJl OLIEHOYHBIX CPEJACTB JJIsI MPOBEJAEHMUS IIPOMEXYTOYHOM ATTECTALIAA

Pa3smenneH B NMPUJI0KCHUHN

6. YYEBHO-METOJUYECKOE 1 THPOPMAIIMOHHOE OBECIEYEHHUE JUCIHUAILIMHBI (MK,
M)

6.1. Pekomenayemasi jureparypa

6.1.1. [lepeyeHb OCHOBHOI1 JTUTEPATYPbI, He00X0AUMO¥ A5 ocBoenus aucuumiuabl (MK, IIM)

ABTOpBI, COCTABUTEIIH 3arnaBue WznatenbcTBO, TOJ
JI1.1 [A.M. Anackuu B.M.|MarepuanoBeneHue U TEXHOJIOTHS -M.: ®OPYM: UH®PA - M, 2018. -
3yeB MaTepuaoB: yueOHOe mocodue 336 c. — (IlpodeccrnonanbHOE
o0Opa3oBaHuUe)
JI1.2 |Bnacos B.C. _Marepuanosenenue : yaeOHoe mocooue |-M.: Anbpda - : UTHOPA — M, 2018. -

336 c. (ITPODUB).

JI1.3 |B.B. OBunHHUKOB TexHonorus Tepmudeckoit 06padorku:  |-M.:1J « DOPYM»: UIHOPA — M,
yueOHUK 2018. -320 c. — (IlpodeccrnonansHoe
obOpa3oBaHue)

6.1.2. IlepeyeHb J0NOJHUTEIbHOM JIUTEPATYPbI, HE00X0AUMOI1 111 ocBoeHust Jucunminabl (MK, ITM)
ABTOpBI, COCTaBUTENIN 3armaBue UznarenscTBO, rOxI

JI2.1 |Ldenebposckuii FO. B. MaTepuaioBeieHue JIISI 3JISKTPUKOB B Wzparens: HI'TY, 2016

BOIIPOCAx M OTBETax: y4eOHOe mocooue

6.1.3. [lepeyeHb y4eOHO-METOANYECKOT0 00ecnedeHHs JJI1 CAMOCTOSITEIbHOI padoThl 00yyaromuxcs no
aucuunanne (MK, ITM)

ABTOpBI, COCTaBUTENH 3arnaBue M3parenscTBO, rog
JI3.1 —M.: ®I'BOY «YuebHo-
Biacosa N.JI. MarepuanioBeienue: y4ue0. mocooue. METOJIMYECKUI UEHTP 1O

00pa30BaHMIO Ha KeJE3HOJOPOKHOM
Tpancnopte» 2016 .

6.2. Ilepevyenb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKALNOHHOI ceTu "UHTEepHeT', HEOOXOAUMBIX AJIs1
ocBoenmsi gucuumiuabl (MK, TIM)

O1 [« Bce o Mmatepnanax u MaTepuaIOBEICHUM. : materiall.ru

32 [CBobonnas suimknoneaus. Caint http://ru.wikipedia.org
93 |Onekrponnas 6ubnmoreka IOpaiit https://biblio-online.ru/
94 |Onekrponnsiii katasor HTb IBI'YIIC http://ntb.festu.khv.ru/

6.3 Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIO0JIb3YEeMBIX NMPH OCYIIEeCTBJIEHUH 00Pa30BATEILHOIO
npouecca no aucuumianne (MK, IIM), Bkiarouyas nepedeHb NPOrpaMMHOro0 o0ecriedeHus U
HH(OPMANMOHHBIX CHIPABOYHBIX CHCTeM (IIPH HE0OXOAUMOCTH)

6.3.1 IlepeyeHs MPOrpaMMHOro odecneYeHus

| 6.3.2 Ilepeyenb MHGPOPMAMOHHBIXCIIPABOYHBIXCHCTEM
HHdopmanmoHHO-cIipaBodHas paBoBasi cucteMa ['apant www.garant.ru



http://biblioclub.ru/index.php?page=book_red&id=438299&sr=1
http://biblioclub.ru/index.php?page=book_red&id=438299&sr=1
http://ru.wikipedia.org/
http://www.garant.ru/
http://www.garant.ru/

7. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 115
OCYHIECTBJIEHUMS OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE (MOAYJIIO)

Aynuropus Hasnauenwne OcHarenue

406 KommnexT yuebnoit mebenu. YuebHo-1abopaTopHbie

cTeHbl. TeXHn4YecKne CpeCcTBa OOYICHUS: DKPaH IS
MEPEHOCHOT'0 MYJIBTUMEAUUHOTO MTPOCKTOPA, IEPEHOCHON
MIPOEKTOP.

VYueOHas ayAUTOpUS IS IPOBEACHUS
TEOPETUYCCKUX 3aHATHI (YPOKOB).
Kabuner MmaTeMaTuKu.

406

VYuebHast ayAuTOpHs U151 IPOBEJACHUS
MPAaKTUYECKUX 3aHITUH, IPYIIIOBBIX U
MHIMBUAYaJIbHBIX KOHCYJIbTALUI,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHON aTTECTaIH.

KommnexT yuebnoit mebenu. TexHuueckue cpeacTna
00y4eHHs: KpaH, MyJIbTUMEINA-TTPOCKTOP NEPEHOCHO.

8. METOANYECKHUE MATEPHUAJIBI JIUIS1 OBYYAIOIIINXCA 11O OCBOEHHNIO TUCIIUITJIMHBI
(MK, ITM)

JleknmonHoe BBIACTTH KIFOUEBBIC CIIOBA, TEPMHUHBL. KOHCTIEKT JTydIiie moapa3ensaTh Ha IyHKTHI, naparpadel,
coOmofass KpacHyl CTpoKy. IIpuHIuNManbHbIE MecTa, ompeaencHusi, (OpMynbl cleIyeT CONPOBOXIATh
3aMEYaHUSIMH: «BKHO», «0C000 BKHO», «XOPOIIO 3allOMHUTH» M T.NI. WIH MOAYECPKUBATH KPACHOW PYUKOH.
Ilenecoobpa3Ho pa3paboTarh COOCTBEHHYIO CHUMBOJIMKY, COKPAIICHUS CJIOB, YTO TO3BOJIMT CKOHIICHTPHPOBATH
BHUMAaHUE OOYy4aloIIerocss Ha BaXXKHBIX CBeIeHHMAX. PaboTas Hag KOHCIEKTOM JIEKLMH, BCerJa CIEAyeT
HCTIONB30BaTh HE TOJBKO YUEOHMK, HO M Ty JUTEPATypy, KOTOPYIO IOMOJHUTEIBHO PEKOMEHIOBAI JIEKTOP, B TOM
Yyclie HOPMaTUBHO-TIPABOBbIE aKThl COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo pe3ynpTaTam paGoThl ¢ KOHCIIEKTOM
JIEKIMH cliefyeT O0O03HAuuTh BONPOCHL, TEPMHUHBI, MaTepHall, KOTOPBHIH BBI3BIBAIOT TPYOHOCTH, IOMETUTH U
MIOTIBITATHCS. HAUTH OTBET B PEKOMEHyEMO JTUTEpaType.

Ecnu camocTosTeNnbHO He yaeTcst pa3o0paThes B MaTepHualie, He00X0IUMO COPMYITUPOBATh BOTIPOC U 3a]1aTh
€ro TMpernojaBaTeNl0 Ha MPAKTUYECKOM 3aHATHU. JIEKIMOHHBIM MaTepuan sBisercs 0a30BBIM, C KOTOPOTO
HE00XO0IMMO HayaTh OCBOCHHE COOTBETCTBYIOLIETO pa3/iesia Uil TEMBbI.

IIpakTHyeckne 3aHATUSA

[IpopaboTka paboueli mporpaMMbl JTUCIMIUTHHBIL, s 0c000e BHUMAaHUE eNsM U 3aJiadaM, CTPYKType
U COACPKAHHUIO AUCUUIUIMHBL. O3HaKOMIIEHHE C TeMaMH W IJIaHAMM NPAaKTUYECKUX 3aHATHH. AHaIU3 OCHOBHOM
HOPMAaTUBHO-TIPABOBOM M Y4eOHOH JIHMTEpaTypbl, IOcie Yero paboTa ¢ PEKOMEHJOBAaHHOW JONOJHUTENIBHON
nmutepatypoit. [IpocMoTp pekomeHayeMoit tutepaTypsl. PenieHue 3a1a4 BBIIaHHBIX 00YYaroIeMycst sl peIIeHHsI
caMmocTosTenbHO. OOyyaromuiicst JOKEH u3jarath (He YNTaTh) U3yUYEHHBIM MaTeprai cCBOOOIHO.

JlabopaTopHble 3aHATHSA
[ToBTOpEHNE OCHOBHBIX TEOPETHUECKUX MOJIOKEHUH TI0 TeMe. BrInoaHeHre 3aanns, peKoMeH/1I0BaHHOe
npernojaBareneM. OTBETH HA KOHTPOJIbHBIE BOMPOCHI, TIPEICTaBICHHBIE B METOANYEeCKOM rocoduu. OdopmieHne
oTYeTa 1o JabopaTopHOMY 3aHSITHIO B COOTBETCTBUU C TpeOoBaHUAMH. UeTkoe U 000CHOBAHHOE U3JI0KEHHE
OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHL.3aHATHE (YPOK)

Pabota Ha nekuny ABISETCS OY€Hb BXKHBIM BUIOM AESITEIFHOCTH O0YYAIOIIMXCS ISl U3yUEHUS UCIUTUIAHEL,
T.K. JIEKTOp Ja€T HOPMATUBHO-IIPABOBBIE aKThl, KOTOPBIE B COBpeMEHHON Poccun moaBepkeHsl yacToMy, a HHOT A
KapIWHAJLHOMY M3MEHEHHIO, YTO 00yCIaBIMBaeT «ObICTPOE ycTapeBaHUe» yuyeOHOro Marepuala, U3JI0KEHHOTO B
OCHOBHOW W JIOTIOJTHATENBHOHN y4eOHOU smTeparype.. KpaTkue 3ammcn jeknuii (KOHCIEKTHPOBAHHE) IMOMOTAeT
YCBOUTHh Marepuain. Hamucanue KOHCIEKTa JIeKIMHA: KpaTKO, CXEMaTHUYHO, IOCIIEIOBATENbHO (UKCHPOBATH
OCHOBHBI€ TIOJIOKEHUSI, BEIBOJIBI, (POPMYJINPOBKHU, 0000IIEHNS; TOMEYaTh BaKHBIE MBICITH,




OueHovyHbIe MaTepUaIbl IPU (popMUPOBAHUH padoyeil MporpaMmbl
aucuunauasl OI1.0S MaTtepuasioBenenue

1. Onucanne nokasarteseii, KpUTepHeB M KA OEHNBAHUS KOMIIETeHIMH.

1.1. ITokazarenu u kputepuu oneanBanusa kommneTeHuit OK01, OK02 OK03, OK04 OK05,0K06, OK07,0K08,
0OKO09, I1K1.2, I1K1.3 TIK2.3 TIK3.1 TIK3.2

OOBeKT . Kputepuii onenuBanus
YpoBHH CHOPMHPOBAHHOCTH KOMITETCHIIUH
OLICHKH PesynpraTtoB 0OyueHus

Huskuii ypoBeHb

OGyuaromiics: IToporosslii ypoBEHb YpoBeHb pe3yNbTaToB 00yUeHHS
i IToBbI11IEHHBIN YPOBEHB He HIKe IIOPOroBoro
BricokuitypoBeHb

1.2. llIkaner onennBanns kommnereHmit OK01, OK02 OK03, OK04 OK05,0K06, OK07,0K08, OKO09, ITIK1.2,
ITK1.3 T1K2.3 TIK3.1 TIK3.2 mpu cnade npyrux ¢popM MpOMEKyTOUIHOM aTTecTanuu (YCTHBIN OIpoc).

JocTurnyTsiii IIIkana oneHUBaHUS
YpOBEHB XapakTepucTHKa YpoBHS C(HOPMHPOBAHHOCTH Hpyrue dhopmser
pe3ynbTaTa Komnerennnit MPOMEXKYTOYHOMI
OOyueHus aTTeCTaIUK
Huzkuit OOyuaromuiics: HeynosnerBopurenbsHo
YpOBEHB -00HAPYKUII TPOOEITbl B 3HAHUAX OCHOBHOTO Y4eOHO-

MPOrpaMMHOTr0 MaTepuana;

-IOTYCTHJI IPUHITUITHATILHBIC OIIUOKHU B BHITOJTHCHUH
3a/IaHUM, IPETYCMOTPEHHBIX IPOTPaMMOI;

-HE MOXKET MPOJIOJDKUTH OOYIeHHUE HITH MPUCTYIUTH K
po(heCCUOHANBHOM JIEATEIbHOCTU 110 OKOHYaHHUH MTPOrPaMMBbI
0e3 TOTMOTHUTENBHBIX 3aHITHH 110 COOTBETCTBYIOMIEH

JHCLUIUIMHE.
IToporossrit OOyuaromuiics: Y IOBIETBOPUTEIBHO
YpOBEHB -00HapYKWJI 3HAHHE OCHOBHOTO y4eOHO-TIPOTPaMMHOTO

MarepHaia B 00béMe, HEeOOXOIUMOM JUIs AajbHEHIIEeH
yueOHOM U npencTosimeil npodeccnoHaNnbHON AEATENbHOCTH;

-CIPABJISIETCA C BBIIOJHEHUEM 33JIaHUM, IIPEyCMOTPEHHBIX
IIporpammoi;

-3HAKOM C OCHOBHOW JINTEPATypOH, peKOMEHI0BaHHON
paboueii mporpaMMoii IUCIHUIIIHHBL

-JI0IIyCTHJI HETOYHOCTH B OTBETE HA BOIPOCHI U ITPU
BBHINOJIHEHUN 3aJaHui 0 y4yeOHO-IPOrpaMMHOMY MaTepuaiy,
HO 00JIafjaeT HEOOXOTUMBIMH 3HAHUAMH JUIS UX YCTPAHEHHUS
10T PYKOBOJICTBOM ITPEIIONABATENS.

[oBpimenssrit | OOyvaromuiics: Xopomo
YpOBEHB - 0OHapyXWJI TIOJIHOE 3HAaHUE Y4eOHO-TIPOrPaMMHOTO
MaTepuaa;
-YCHEIIHO BBITIONHII 33JJaHNS, TIPEyCMOTPEHHbBIE
MIPOrpaMMOii;

-YCBOWJI OCHOBHYIO JIUTEPATypPy, PEKOMEHIOBaHHYIO paboueit
POTPaMMOM JIUCIUITIIHHEL;

-TI0Ka3aJI CUCTEMAaTUIECKUI XapakTep 3HaHUi yueOHO-
NPOrpaMMHOI0 MaTepuana;

-Ccroco0eH K CaMOCTOSITETIbHOMY TOTIOJIHEHHIO 3HAHUN TI0
y4eOHO-TIPOTpaMMHOMY MaTepraay U 0OHOBJICHHUIO B X0OJIE
JanpHelel yaeOHoi paboThl U podeccHoHaIbHOM
JIeSITETIbHOCTH.

Bricoknii OO0yuaromuics: OTiaugHO




YpOBEHB

-00HAPYXUJT BCECTOPOHHHE, CUCTEMATHICCKHE U TITyOOKHe
3HAHHA y4eOHO-TIPOTPAMMHOTO MaTepHana;

-yMeeT CBOOOIHO BBIMOHATE 3aJJaHHsI, TIPEyCMOTPECHHBIC
MIPOrpaMMOoii;

-03HAKOMMWJICS C TOTIOJTHUTEIBHON JTUTEPATypOil;

-YCBOWJI B3aUMOCBSI3b OCHOBHBIX IMOHSITHIA JUCIUTUIMH U UX
3Ha4YEeHHUE I IpUoOpeTeHus npodeccuu;

-TIPOSIBIT TBOPYECKHE CITOCOOHOCTH B TOHUMAaHUH Y4e0HO-
MIPOrpaMMHOT0 MaTepraa.




1.3. Onucanue mKan OLEeHNBAHUSA

KommereHuyu 06yqa}0mer 0Cs OLICHUBAIOTCA CJICAYHOIINUM o6pa30M:

[Tnanupyemsr ConeprkaHue Kbl OIICHUBAHUS
1 ypOBEHb JIOCTUTHYTOT'O YPOBHSI pe3ylibTaTa 00ydIeHus

pesynpTaToB | HeynoBneTBoputens | Y IOBIETBOPUTEIbH Xoporuo OTnraHO
OCBOCHUS HO 0

3Harth HecrnocoOHOCTB OOyuaromuiics OOyuaromuiics OO0yuaromuiics
oOyuJaromerocs croco0eH JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSITETTHHO CaMOCTOSITETTHHO CIIOCOOHOCTH K CIOCOOHOCTH K
MPOJIEMOHCTPUPOBATE | MMPOAEMOHCTPUPOBA | CAMOCTOSTEILHOMY| CaMOCTOSATENEHOMY
HaJlMuWe 3HAHWUW MPU | Thb HAJIMYWE 3HAHUU | TPUMEHEHUIO MPUMEHEHHUIO 3HAHU I
peIIcHUH 3aIaHHH, TIpU peIIeHUH 3HaHUH MpH B BEIOOpE criocoba
KOTOpBIC ObLIH 3aJlaHuil, KOTOPBIE | pEIICHUU penieHus
MIPEJICTABJICHBI ObLIH 3aJlaHui, HEU3BECTHBIX HITU
MIPEeTIo/1aBaTeNeM MIpeICTaBICHbI AHAJIOTUYHBIX TEM, | HECTaHIAPTHBIX
BMeCTe ¢ 00pa3Iom MIperoaaBaTeIeM KOTOpHBIE 3a/laHui U TIpH
WX PeUICHUSI. BMecCTe C 00pa3IoM | TpeACTaBIIsLI KOHCYJIbTATUBHOU

WX pElICHUS. MIpeToaBaTeb, TIO/IJIEPIKKE B HACTH
Y TIPU €TO MEXIUCITUTUTMHAPHBI
KOHCYJIbTATUBHOM | X CBSI3€H.
MOJIZICPKKE B
4acTH
COBPEMEHHBIX
npoOeM.

YmMmeTs OTtcyTcTBHE y | Oby4aromuiics OOyuaromuiics OO0yyvaromuiics
oOyuJatomerocs JIEMOHCTPHPYET MIPOJIEMOHCTPHUPY | IEMOHCTPHUPYET
CaMOCTOSITEIBHOCTH | CAMOCTOSATENBHOCT | €T CaMOCTOSITEIbHOE
B INPUMCHCHUHU | b B IPUMCHCHUU CaMOCTOATECIIBHOC IMPUMCHCHUC
YMEHUI [0 | YMEHUHA pELICHUs | IPUMEHEHUE YMEHUH  pelleHus
HCII0JIb30BaHUIO yueOHBIX 3aJlaHWH | yMEHHWH pEUICHUs] | HEU3BECTHBIX  HWIIU
METOJIOB  OCBOCHHUS | B MOJTHOM | 3aJIaHMUi, HECTaHIAPTHBIX
yaeOHOU COOTBETCTBHHM  C | aHAJIOTUYHBIX 3alaHuii W TIp|
JUCITUTLUTAHBL. oOpasiom, TEM, KOTOpBIE | KOHCYJIbTaTUBHON

JAaHHBIM MpEeACTaBIIAI MOAEPIKKE
MIperoaBaTeseM. MIpero1aBaTeb, mperojaBarenst B
u pu €ro | 4actu
KOHCy.TIBTaTI/IBHOI\/'I MCKAUCHUIIIIMHAPH
TIOJIIEPKKE B | BIX CBSI3EH.
4acTH
COBPEMEHHBIX
npoOJeM.
Hecmniocodnocts OO0yuaromuiics OOyuaromuiics OO0yuaromuiics
CaMOCTOSITETTLHO JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
MIPOSIBUTH HABBIK CaMOCTOSITEIIBHOCT | CAMOCTOSITEILHOE | CaMOCTOSITEIBHOE
PpEeUICHUA b B IPUMCHCHUU MIPUMCHCHUEC IMPUMCHCHUC HaBbIKa
MOCTaBJICHHON HaBBIKa 110 HaBBIKA PEIICHUS | PEIICHUs
3a7a44 10 3aJTaHUSIM, 3aJIaHNM, HEU3BECTHBIX WU
Nwmets CTaHJAapTHOMY PEIICHUC KOTOPBIX AHAJIOTUYHBIX HECTaHOapPTHBIX
MPAaKTHYECKUH| 00pasily MOBTOPHO. OBLIIO TIOKa3aHO TEM, KOTOpbIE 3aJlaHuil 1 pH
OTIBIT MIperoaaBaTeseM. MIPEICTaBIIST KOHCYJIbTaTHBHOM
MIpero/iaBaTeb, O/ |/IEPIKKE
U IIPU €T0 npernojaBarens B
KOHCYJIBTAaTHBHON | 4acTH
HOAJEPKKE B MEXIUCUUITTIMHAPH
4acTH bIX CBS3EH.
COBPEMEHHBIX




mpobieM.

2. IlpuMepHEBIil NepedeHb BOMPOCOB K APYruM GopMaM MPOMeKYTOYHOM aTTecTaluH (YCTHOMY

ompocy).
2.1 IlpumepHBIii TepedeHp BOMIPOCOB K APYTUM (hopMaM MpoMeXyTOUHOH arTecTanud (YCTHOMY OIPOCY).

Komnerennun OKO01, OK02 OK03, OK04 OK05,0K06, OK07,0K08, OK09, I1K1.2, ITK3.2

OO6mme cBeneHus 0 IpeaMeTe MaTepruaaoBeICHIE.
MexaHudeckue CBOMCTBA METAILIOB.
dusnyeckre, XAMUYECKHE CBONCTBA METAJIJIOB.
Omnpenenenue amIOTPONUU METAILIOB.
ITonsATHE NEPBUYHON U BTOPUYHOU KPUCTATUIA3ALUM.
OCHOBBI TEOPUH CILTABOB.
[TocTpoenne nuarpaMmbl COCTOSTHUN CIIJIABOB JKEJIE30 LIEMEHTUT.
XapakTepUCTUKA CTPYKTYp: ayCTEHHUT, PEeppuT, NEPIUT, JeaeOypHUT, IEMEHTHUT.
. XapakTepuCTHKa YIIEPOAUCTBIX CTaJleH Mo CONEpIKaHUIO yIiiepoa.
10 CTpyKTypa 1 MEXaHUYECKUE CBOWCTBA JOIBTEKTOMIHBIX CTAJICH.
11.CtpykTypa n MEXaHWYECKHE CBOIICTBA 3a3BTEKTOUIHBIX CTaJICH.
12.0Onpenenenue u kKnaccupUKaIys JIETHPOBAHHBIX CTalCH.
13.Knaccugukanus ¥ CTpyKTypa 4yryHOB.
14.JIuTeitHble YyTYHBI: CEPBINA, BBICOKOTIPOYHBINA, KOBKUH.
15.CyurHocTh M Ha3HAYCHUE TEPMUYICCKON 00pabOTKH.
Kommnerennmuun OKO02, OKO03, TIK1.2, I1K1.3, ITK2.3, TIK3.1, T1K3.2
16.1IpeBpamieHys B cTany Ipy HArPEBaHUU U OXJIAXKICHHU.
17.0TxKuUr 1 HOpMATTU3ALMS CTAJIH.
18. 3akanka cranu.
19.0Tnyck 3akaneHHOH cTaly.
20.Tepmoxumudeckas 00pabOTKa CTaH.
21.TIpakTryeckoe MPUMEHEHNE TUarpaMMbl CIIJIABOB JKEJIe30-YIIepol.
22.M3roToBienne gerajgei oTMBKON. JIMTEHHbIE CIIaBhI.
23.00paboTKa METAJUIOB AaBIICHUEM.
24.1IponyKuusi MpOKaTHOTO MMPOU3BOJICTBA.
25.CBapka. CBapHbIE COCTUHEHUS U CBAPUBACMOCTb.
26.JlyroBas 31eKTpoCBapKa.
27. T'a30Bas cBapka.

©OoN>O~ WD

3. TectoBble 3aganus. OneHKa Mo pe3yaibTaTaM TeCTHPOBAHHUSA
3.1. [IpumepHbIe 3a1aHKs TECTa K APYTrHUM (popMaM MPOMEKYTOYHOU aTTecTaluu (YCTHOMY OIpPOCY).

TecmNel

Komnerenuuss OKO01, OK02 OK03, OK04 OK05,0K06, OK07,0K08, OK09, I1K1.2, I1K3.2

1. 3apanme - CrtocoOHOCTh MeTaIa CONPOTHUBIIATHCS YAAPHBIM HAarpy3KaM COOTBETCTBYET
MEXaHMUYECKON XapaKTEePUCTHKE

a) MIPOYHOCTE;

0) BSI3KOCTB;

B) TBEpPIOCTH;

2. 3apanue - Ilponecc 00pa3oBaHusl KPUCTAIUIOB IIPH NIEPEXOJIE U3 KHUIKOTO COCTOSHUS B TBEPAOE
SIBJISIETCA a) TIEPBUYHOM KPUCTAIIIN3AIUEH;

0) BTOpUYHOM KpHCTALTU3AINEH;

B) aJUIOTPOIHEH;

3. 3aganue - OTXHUT IPUMEHSIOT C LENBIO
a) CHATHA HaKJIeNa,




0) MOBHINICHNE TBEPAOCTH METAIIIA;
B) MOBBIIICHUE TUTACTHYHOCTH CILIABA;
Kommerenmma OKO02, OK03, I1K1.2, I1K1.3, [1K2.3, T1K3.1, [1K3.2

4.3ananue — JKene30yriepoaucTsiii CIIaB UMEET CTPYKTYPY JIeAeOypUT TpH COMIepKAaHUH YTIepoaa
a) 0,8%;

0) 2,14%;

B) 4,3%;

5.3apanme — PacimngpoBats Mapky cruiaBa  Y11A.
TecmANe2

Komnerenuus OKO01, OK02 OK03, OK04 OK05,0K06, OK07,0K08, OK09, I1K1.2, I1K3.2
1. 3apanmue - CrtocoOHOCTh MeTalIa CONPOTHUBIATHCS TPEHUIO COOTBETCTBYET MEXaHUIECKOU
XapaKTePUCTHUKE

a) U3HOCOCTONKOCTE;

0) BSI3KOCTB;

B) TBEpPIOCTH;

2. 3aganme - CTpyKTypa MEPIHUT COCTOUT U3 (a3

a) heppuTa U LIEMEHTHTA;

0) dheppuTa U ayCTEHUT;

B) ayCTEHMTA U LIEMEHTHUTA;

3. 3aganue - YyryH c rpaduTOBBIME BKIIFOUSHUSIMH IIACTUHYATOHN (popMOit Ha3bpIBaeTCs

a) BBICOKOIIPOYHBIM;
0) KOBKHM;
B) CEpBIM;

Kommnerenmusi OKO02, OK03, I1K1.2, I1K1.3, I[TK2.3, I1K3.1, I1K3.2

4.3apanue — Bce unctpyments! o ['OCTy momkHBI UMETh TBEPAOCTH 10 bprHen o He HuKe
a) HB600 kr/mMm?;
6) HB400 kr/mm?;
8) HB200 xr/mm?;

5.3apanue — OnpeaenuTs 0 COAEPKAHMIO YIIIEPoa THII CIIJIaBa, MEXaHWYECKUE CBOMCTBA M 001aCTh
npumenenusi. Cozpepkanue yriaeposa B ciuiase ¢ xene3om — 0,4%.

3.2. CooTBeTCcTBHE MEXKIy OAJBLHOIl CHCTEMOH W CHCTEMOIi OIIEHWBAHHUSI 1O pe3yJabTaTam
TEeCTUPOBAHHUS YCTAHABJIMBAETCS MOCPEACTBOM ClenyIolei Ta0 nbI:

OOBEKT Iloxa3zaTenu OneHka Yposenb
OLIEHKH OLICHUBAHUS pe3yabTaTOB
pe3yJbTaToB 0o0yJeHMS
00yJeHIS
60 Gay1oB 1 MeHee «HeynoBneTBopUTETBEHO» Huzkwuit ypoBeHb
. 74 — 61 H6amioB «Y TOBIIETBOPUTEITHHOY [loporoBslii ypoBeHb
OO0yuatommuiics e
84 — 77 Gamnos «XO0pomIo» [ToBBIIIEHHBII YPOBEHB
100 — 85 GasuioB «OT1an4HO» Bricokmii ypoBeHb

4.01eHKa 0TBeTa 00y4aloIIerocsi Ha BONMPOCHI APYrux GopM MpoMe:KyTOYHO# aTTecTanuu(yCTHOr o
ompoca).

DJIEMEHTBI | Co;[epn(aHHe IIKaJIbl OICHUBAHWA




OLICHUBAaHUs Heynosnersopu | YaoBneTBOpUTENbH Xoporo OTnnyHO
TENBHO 0
CootBercTBHE ITonnoe
OTBETOB HECOOTBETCTBHE | 3HAUUTEIbHbBIE HeznaunrensHble [TonHoe
bopmynupoBKamMm o BCEM | TIOIPEUIHOCTH MOTPELTHOCTH COOTBETCTBHE
BOIIPOCOB (3amaHuii) | Bommpocam
Crtpykrypa, ITonmHoe 3HAYUTENBHOE HeznaunrensHoe CootBercTBHE
MOCIIE0BATENILHOCT | HECOOTBETCTBUE | HECOOTBETCTBUE HECOOTBETCTBHE KpUTEPHUIO pu
b W JIOTHKA OTBETA. | KPUTEPHUIO KpUTEPHUIO KPUTEPHUIO OTBETE Ha  BCe
Ymenue YEeTKO, BOIIPOCHI
MOHATHO, TPAMOTHO
U CBOOOHO
M3JIarathb CBOH
MBICITU
3HaHue ITonnoe Nwmerot Mecto | Mmeror mecrto | IlomHoe
HOPMaTHBHBIX, HE3HaHUE CYIIECTBCHHBIE HECYIIECTBEHHBIE COOTBETCTBHE
MIPABOBBIX HOPMaTHBHON H | YNyILEHUS VOYIOICHHS | HE3HaHWE | JAHHOMY KpPUTEPHUIO
JIOKYMEHTOB W | mpaBoBoil 0a3bl | (HE3HAHHE OTJIEIbHBIX OTBETOB Ha  Bce
CIIELUAJIbHOMN W CHeUUaNbHON | OoJble 4acTH W3 | (EAMHWUYHBIX) pabOT W3 | BOMPOCHI
JUTEpaTyphl JUTEPaTyphI JTOKyMEHTOB U | 4ucia 00s13aTebHOM
CIIELUAJIbHOMN JIATEPATYPEI
JIUTEpaTyphl o
Ha3BaHUIO,
COZIEPIKaHUIO u
T.1.)
YMeHue yBs3bIBaTh | YMeHUe YMeHue  cBs3aTh | YMEHHE cBsasath | IlomHoe
TEOPHIO C | CBSI3aTh TEOPHIO | BOIPOCHI TEOPHH W | BONIPOCHI  TEOPUU U | COOTBETCTBHE
MIPAKTUKOM, c MIPAKTUKON | IPAKTUKHU MPAKTUKA B OCHOBHOM | JaHHOMY KpPUTEPHIO.
B TOM 4Hcie B | paboThl HE | MpOsBIsAETCs MIPOSIBIISIETCS. CrniocoOHOCTB
oOmactu MPOSIBISETCA penKo. MHTETPUPOBATh
npodeccuoHanbHON 3HaHUSA 51
paboThI MPUBJICKATh
CBEJICHUS n3
Pa3IMYHBIX HAayYHBIX
chep
KagectBo  otrBeroB | Ha Bce | OTBETHI Ha | 1. Jlamel wHemonssle | JlaHb BEpHbIE
Ha JIOTIOJIHUTEJIbHBIE | JIOTIONHUTEIbHBI | OONBIIYI0O  YacTh | OTBETHI Ha | OTBETBI  Ha  BCE
BOIPOCHI e BOIPOCHI | JONOIHUTEIbHBIX JIOTIOJTHATENBHBIE JIOTIOTHATENbHBIE
MpernoaaBareist | BOIPOCOB BOTIPOCHI BOIIPOCHI
JlaHBl HEBEPHBIE | MpeTnoAaBaTems MpernoaaBaTers. penoaaBaTens

OTBETbI

JAaHbl HCBEPHO

2. JlaH oMH HEBEPHBIH
OTBET Ha
JIOTIOTHUTENbHbIE
BOIIPOCHI
npenojaBaress

[Ipumedanue: uToroBas omeHka QopMUpyeTcs Kak cpelHss apudMeTHdecKas pe3yJbTaToOB JIIEMEHTOB

OLICHHNBAHUAI.

1. Onucanue H0K33aTe.]'lel7I, KPUTECPUEB U IIKAJT OCHUBAHUS KOMIIeTeHI[HH.

1.1. Ilokazarenu u kpurepuu ouenuBanus komnereHuuit OK01, OK02 OK03, OK04 OK05,0K06,
OKO07,0K08, OKO09, IIK1.2, ITK1.3 I1K2.3 TIK3.1 I1K3.2

OO6bexT . Kputepuit onennBanus
YpoBHH cHOPMHUPOBAHHOCTH KOMITETCHLIUH
OILICHKH pe3yabTaTOB 00YUECHUS
Hwuzkuii ypoBeHb
N % YpoBeHb pe3yabTaTOB O0yICHUS
Oo6yuarommuiics [ToporoBsiii ypoBeHb

IToBbl1ICHHBIH YPOBEHB

HE€ HUKE TIOPOroBoro




Bricokwuii ypoBeHB

1.2. HIkans! onenuBanusa komnetenuuii OKO01, OK02 OKO03, OK04 OK05,0K06, OK07,0K08, OKO09,
I1K1.2, TTK1.3 T1K2.3 TTIK3.1 I1K3.2 mpu cnade 3K3aMeHa

JocTurHyTsli
YPOBEHb

pe3ynbraTa
o0ydeHust

XapakTepucTHKa YPOBHS C(HOPMUPOBAHHOCTH
Komnerenmnmii

IITkana oneHUBaHUS

DK3aMeH

Huzknit
YPOBEHD

OO0yyarommuics:

-00HAPYX W TPOOEITBI B 3HAHUSAX OCHOBHOT'O Y4€OHO-
MPOTPaMMHOT0 MaTepHaia;

-JIOTTYCTHJI IPUHITUITHATILHBIC OITUOKH B BBHITIOJTHCHUY 3aJ[aHHIA,
MPEIyCMOTPEHHBIX POTrPaMMON;

-HE MOXKET TPOJIOJDKUTH 00yUCHUE WIIH NPUCTYIHTH K
MpodeCCHOHANBEHON IeATENFHOCTH IO OKOHYAHUH IPOrpaMMbl  0e3
JIOTIOJTHUTEIIBHBIX 3aHATHH 10 COOTBETCTBYIONICH JTUCIUILINHE.

HeynosnerBopurensHo

[ToporoBssiii
YpOBEHB

OO0yyaromuics:

-00HapYXWII 3HAHNE OCHOBHOTO y4eOHO-IIPOrpaMMHOTO MaTepraia
B 00BEMe, He0OXOIUMOM IS TajbHEeHIel yaeOHO! 1
MPEACTOSIIEH MPOPecCHOHANLHON IESTETBHOCTH;

-CIPABJISIETCS] C BHIIIOJHEHNEM 3aJaHUM, IPEIyCMOTPEHHBIX
IpOrpamMmon;

-3HaKOM C OCHOBHOH JINTEpaTypold, peKOMEHIOBaHHOW pabodeit
IPOrpaMMON TUCLUIUINHBL

-JIOITyCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U MPH BBIMOJIHECHUN
3afaHuii 10 y4eOHO-IPOrpaMMHOMY MaTepHaly, HO 00n1agaeT
H€O6XOI[I/IMI)IMI/I SHaHUAMH UIA UX YCTPAHCHUA IO PYKOBOACTBOM
penogaBaTens.

Y 10BJIETBOPUTENBHO

IToBEITIEHHBIN
YPOBCHb

OO0yyvaromuics:

- 00HAPY>KWII TTOJTHOE 3HAHUE YIeOHO-IPOTPAMMHOTO MaTepHaa;

-YCIICUIHO BBIMOJHWII 33IaHUs, IPEAYCMOTPEHHBIE ITPOTPaMMOIA;

-yCBOMJI OCHOBHYIO JIUTEpPaTypy, PEKOMEHIOBaHHYIO paboueit
MPOTPaMMOM JUCIUTLITNHEI,

-10Ka3aJl CHCTEeMaTHUECKUI XapaKkTep 3HaHUH ydeOHO-
MPOrpaMMHOI0 MaTepuaa;

-clI0CO0EH K CaMOCTOSITEIbHOMY ITOTIOJIHEHHUIO 3HAHUHN 110
y4eOHO-IPOrpaMMHOMY MaTepHaly 1 0OHOBJICHHUIO B XOJI€
nanbHelel yueoHoit paboTsl U mpodeccnoHaIbHON
JeSITEIbHOCTH.

Xoporo

Bricokuit
YPOBEHB

OO0yuaromuiics:

-00HaPYKUJI BCECTOPOHHHUE, CUCTEMAaTHYCCKUE U TITyOOKUE 3HAHHUS
y4eOHO-TIPOrpaMMHOT0 MaTepHaa;

-yMeeT CBOOOIHO BBITIOHATH 33JaHHS, TIPEyCMOTPEHHBIE
IpOrpamMmmoi;

-03HAKOMMJICS C TOTIOJTHUTENIbHON JIUTEepaTypoii;

-YCBOMJI B3aUMOCBS3b OCHOBHBIX NMOHSATUN AUCIUIUIUH U UX
3HAYCHHE IS TPHOOPETeHUS PODECCHH;

-MPOSIBHJI TBOPYECKHE CIIOCOOHOCTH B IOHUMAHUM y4eOHO-
POrpaMMHOr0 MaTepuara.

O1iIn4HO

1.3. Onucanue mikan oneHUBaHUS
KomneTeHinn 00y4aroIierocs OleHUBaeTCs CASAYIOIIMM 00pa3oM:

| Tlnanupyemsiii |

CoJiepxaHue Kbl OIICHUBAHMUS JIOCTUTHYTOTO YPOBHS pe3yibTaTa 00y4eHus!




YPOBEHb

pe3yiabratoB | HeynoBieTBOpUTENbHO | Y IOBIETBOPUTEILHO Xoporiio OTnuaHO
OCBOCHUS
Hecmocobnocth OObyuarommuiics Obyuarommuiics OObyuarommuiics
oOyuJaromerocs crocobeH JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSITETTHHO CaMOCTOSITETTFHO CIOCOOHOCTH K CIOCOOHOCTP K
MPOJAEMOHCTPUPOBATh | MPOAEMOHCTPUPOBATH | CAMOCTOSATENLHOMY | CaMOCTOSITEIBHOMY
HaJIM4Ke 3HAHUH TPH HaJIM4re 3HaHUHU IPH | MPUMEHEHUIO MPUMEHEHUIO 3HAHUHT
pelIeHuH 3a0aHuH, peIeHIH 3aTaHuH, 3HAHUH MPH B BBIOOpE crtocoba
KOTOpBIE OBLTH KOTOpBIE OBLTH pEIIeHUH 33IaHnH, | pelIeHus
3 MpeCTaBICHBI MPEICTABICHBI AHAJIOTHYHBIX TEM, HEU3BECTHBIX MU
Hath MperoaBaTeineM MIPEeTIo1aBaTeIeM KOTOpBIE HECTaHJIAPTHBIX
BMecTe ¢ 00pa3omM BMECTE C MIPEICTABIISIT 3aJlaHUi U TIpH
UX peuIcHusl. 00pa3om ux npenoaBarteb, KOHCYJIbTAaTUBHOM
peLeHHS. U TIPH €r0 MOJICP’KKE B YaCTH
KOHCYJTbTAaTHBHOMN MEXTUCITUTUTHHAPHBIX
MOJJEPIKKE B HACTU CBSI3EH.
COBPEMEHHBIX
mpooIIeM.
OtcyTcTBHE Y OO0yyvaromuiics OO0yyaromuiics OO0yuaromuiics
o0yyaromerocs JEMOHCTPHPYET MPOJEMOHCTPUPYET | JEMOHCTPUPYET
CaMOCTOSITEIBHOCTH B | CAMOCTOSITEJIBHOCTD B | CAMOCTOSITEIBHOE CaMOCTOSITETIbHOE
MIPUMEHEHUU YMEHUH | MPUMEHEHWH YMEHUH | MpUMEHEHHE MPUMEHEHUE YMEHUHA
110 HCIOJIL30BaHUIO peleHust y4eOHbIX YMEHUH peleHus pelIeHus
METOJIOB OCBOCHMUSI 3aJaHuN B IIOJIHOM 3aJIaHUi, HEU3BECTHBIX WU
y4aeOHOH COOTBETCTBHH C aHAIOTHYHBIX TEM, HECTaHJIAPTHBIX
YMmeTs JUCTIMTITHEI. o0pasiom, KOTOpBIS 3aJlaHUM U TIpH
JaHHbIM MMpeaACTaBIIAI KOHCYHLTaTHBHOﬁ
MIpPeToAaBaTeseM. MperoaaBaresb, MOIIEPKKE
Y TIpU €T0 MPEeToaBaTes B
KOHCYJIbTATUBHOM 4acTH
MOAACPIKKE B HaCTU MCKIAUCHUITITMHAPHBIX
COBPEMEHHBIX CBSI3EH.
pobJieM.
HecmocobHocTh OOyuaromuiics Oobyuarommiics Oo6yuaromuiics
CaMOCTOSITEITHHO JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
MIPOSIBUTH HaBBIK CaMOCTOSITENTFHOCTh B | CAaMOCTOSITENIEHOE CaMOCTOSITENTFHOE
pPEeHICHUA IMPUMCHCHUHN HaBbIKa IMPUMCHCHHUC HaBbIKa IMPUMCHCHHNEC HaBbIKa
MOCTaBJICHHOH 3a/lauu | IO 3aJaHMUsIM, peleHus 3a1aHuii, peleHus
Vvets 10 CTaHAAPTHOMY pelIeHne KOTOPBIX aHAJIOTHYHBIX TEM, HEU3BECTHBIX WU
. | oOpasily HOBTOpPHO. OBLIO TTOKAa3aHO KOTOpPBIC HECTaHIaPTHBIX
MPAKTHYECKUN 0
. MpernojaBaTeiemM. MPEICTABIISIT 3ajaHui M TpH
MperoaaBaresb, KOHCYJIbTATHBHOMN
Y TIpU €T0 MOIIEPKKE
KOHCYHLTaTHBHOfI IperogaBaTeis B
IOAAEPIKKE B YaCTU qacTH
COBpPEMEHHBIX MEXTUCITUTUTHHAPHBIX
mpo0JieM. CBA3EH.

2. Ilepedyenn BonpocoB K 3x3ameny no «OI1.05 MatepuasoBenenue». Odpasen 3k3aMeHAIITOHHOTO

omiera.

2.1 IlpuMepHbIii epedYeHb BONMPOCOB k 3k3aMeHy o «OI1.05 MarepuanoBeneHue».

Komnerennun OKO01, OK02 OK03, OK04 OK05,0K06, OK07,0K08, OK09, I1K1.2, ITK3.2



CtpocHHE METaJIIOB.
MexaHn4ecKre CBOMCTBA METAIIIOB.
dusnyeckre, XAMHUYECKHE CBONCTBA METAJLJIOB.
[ponecc kpucTaIIU3aMKA METAIIIOB.
CtpocHHE CIIIaBOB.
MerToapl uccienoBaHus MUKPOCTPYKTYPBI METAJUIOB.
[locTpoenne u TepMUUYECKUIA aHATIN3 TUArPAMMbI COCTOSIHHS CILIABOB.
JuarpamMma COCTOSIHHS CIUIaBOB CHCTEMBI JKE€JIE30 - YIJIEPOI.
. Biusnue yriepona u mocTOSIHHBIX IPUMECEH Ha CBOMCTBA CTaJIN.
10 Haznauenue Tepmuueckoit 06paboTKH.
11. Obmast xapakTepHCTHKa OTXKUTa H HOPMAJIH3aluU CTallH.
12.00m1ast XxapaKTepUCTHUKA 3aKaJKH CTaJIH.
13.00m1as xapakTepUCTHKA OTITYCKA 3aKaJICHHON CTaIH.
14. Xumuko- TepMudeckas oopaboTka CTaju.
15. Kimaccngukanus 9yryHOB.
16. Kmaccuukanys yriepoaucTeix cTanen
17. Knaccuukanus yriepoaucTbIX KOHCTPYKIIMOHHBIX CTaleiH
18. Kimaccumkanus yriepoucTeiXx WHCTPYMEHTAIBHBIX CTaJeH.
19. Knnaccudukanus JerupoBaHHBIX CTalleH.
20.Knaccudukanus mpoBOJHUKOBBIX MaTepHAJIOB.
21.Knaccuduxanus Ju3IeKTpUISCKUX MaTEPHAIIOB.
22. Kimaccudukanus moaympoBOTHUKOBEIX MaTepHAIIOB.
23. Knaccugukanus MarHUTHBIX MaTepHaJioB.
24. TomIruBO U CMa30YHBIEC MaTePUAIBL.
25. CriocoObI 3aIIUTHI OT KOPPO3HHL.
Komnerenuun OKO02, OK03, I1K1.2, I1K1.3, I1K2.3, IIK3.1, IIK3.2

©OoNOO A~ WD

26. IlpeBpartiieHus B cTaly PU HarpeBaHUM.

27.IlpeBparnieHre B CTa M MIPH OXJIKICHHUH.

28.I1pakTHyecKoe MPUMEHEHUE TUarpaMMbl CILIABOB JKEJI€30-yIIICPO/I.
29. MexaHNueCKHE XapaKTePUCTUKH CTPYKTYP: (QEPPHT, ayCTECHHT, MEPIIHT, JIEACOYPHT, IIEMEHTHUT.
30.0Onucanue CTpyKTyp, MOIYUEHHBIX B PE3YJIbTATE 3aKAIKH HOTITYCKa..
31.XapakTeprcTUKa MEXaHUIECKUX CBOWCTB JOIBTEKTOHIHBIX CTAJICH.
32.XapaKkTepucTHKa MEXaHHUYECKUX CBOMCTB 3a3BTEKTOUIHBIX CTAJICH.
33.H3roroBieHue aeTajieil OTIIMBKOMA.

34.JluteliHbie CIUTABHI.

35.CrneumnanbHble METO/IbI JINTHS.

36.Topsiaas 1 xonoaHas 06paboTKa METAIIIOB IaBJICHUEM.

27 .IlpokaTka METaIIOB.

28.IIpeccoBaHure u BOJIOYCHHE.

29.KoBKa U mTaMIOBKa.

30.CBapHbIe COeAMHEHHS 1 CBAPUBAEMOCTb METAJLIOB.

31.lyroBas cBapka.

32.I'a30Bas cBapka u pe3ka.

33.00paboTKa METAJUIOB pE3aHHUEM.

34.I1pouecc pe3aHusi METAIJIOB U €r0 3JEMEHTBHI.

35.0prann4eckoro MpOUCXOXKICHHUS TUIIEKTPUICCKUE MaTePHAITBI.
36.HeopraHn4eckoro mpoucXoXKJICHHS JUIIEKTPUICCKHE MATEPUAIIBI.
37.0OcHOBHBIE MOJTYNPOBOJHUKOBBIE MATEPHAIIBL.

38.MaruuTHbIE CTAIN U CILIABBI

39.T1poBOTHUKOBBIE MaTEpUAITBI BBICOKOTO COTIPOTUBIICHHS.
40.ITpoBOAHUKOBBIE MaTEPUAIIBI BEICOKON IIPOBOANMOCTH.
41.XapakTepuCcTHKa BXKHEHIINX CBOICTB IJIACTHYECKUX Macc.
42.CtpoeHHe ¥ CBOWCTBA CHHTETHYECKUX TIOJIMMEPOB.
43.Knaccudukaius miacTUIHbIX Macc.

44.CocTaB JIaKOKPAaCOYHBIX MaTEpHAIIOB.

45.CocTaB 1 CBOMCTBA Kay4yKa.



46.Knaccudukanus ¥ IPUMEHEHNE PE3UHOTEXHUUECKIX MaTEepPHAaIOB Ha KeJIe3HOA0POKHOM
TPaHCTIOPTE .

47 .IlpumeHeHue peakTOIIACTUYHBIX MAaTepHaJIoB Ha KeJe3HOAOPOKHOM TPaHCIIOPTE.

48. IlpumeHeHre TepMOIUTACTUYHBIX MaTepUalIOB Ha KeNe3HOJOPOKHOM TPaHCIIOpTE.
49.T"aibBaHUYECKHI CITOCOO 3alIUTHI OT KOPPO3MH METalla.

50.TTpuMeHeHNEe AU3ETHHOTO TOIIMBA HA KEIe3HOAOPOKHOM TPAHCIIOPTE.

51.Ilpumenenne kapOIOPaTOPHOTO TOIJIMBA HA KeJIE3HOAOPOKHOM TPaHCIIOPTE.

49. O61acTh MPUMEHECHUS CMa30YHBIX MaTEPHAIOB Ha JKEJIC3HOJOPOKHOM TPAHCIIOPTE.

50. [IpuMeHeHue KOMITO3UIIMOHHBIX MATEPHAIIOB Ha JKEJIE3HOJOPOKHOM TPAHCIIOpTE.

JlanpHEeBOCTOUHBIN TOCYIAPCTBEHHBIH YHUBEPCUTET MyTEH COOOIIECHHS

DK3aMeHaMOHHbBIA OmieT Ne
10 JUCLUIUINHE
OI1.05 «MaTepualOBECHUE)

MK
Ha3BaHHE
«O6menpodeccrnoHanbHbIE «YTBepKIAI0»
JUTSL HATIPaBIICHUS TIOJTOTOBKH/
JUCLIUIUIMHEBDY IIpencenarens ITLK
CIICIHATBbHOCTH
Ha3BaHUE
4 23.02.06 TexHudeckas dKCIIyaTalus D0
— " MOJIBMXKHOTO COCTABA YKEJIE3HBIX JIOPOT
CeMecCTp, YUeOHBIN T « _» 20 T

(3AEKTPONIOABHMKHOM COCTAB)
KOJI, Ha3BaHHE
TexHmyecKnit

podhrIIs/ criennaNn3anus

1. Mexanuueckue cBoiicTsa Metamios. (OK01, OK02 OK03, OK04 OK05,0K06, OK07,0K08, OK09, ITK1.2,
T1K3.2)

2. [IpuMeHeHre KOMITO3UIIHOHHBIX MATEPHAIIOB Ha JKeJe3Hoa0poxkHOM Tpancnopre. (OK02, OKO03, T1K1.2, I1K1.3,
I1K2.3, T1IK3.1, [1K3.2)

3. 3apanme. O6pazen ctaynm coaepxkut yriaepona,45%.Ha3zHauuth pesxuM 3aKajaku U CPEIHErO OTITYCKa.
YCcTaHOBUTH MUKPOCTPYKTYPY CTalIU 10 M MOciie TepMudeckoi oopadorku. (ITK1.2, I1K1.3, T1K2.3, I1K3.1, 1K3.2)







