[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®WO: lenosa Onbra AHapeesHa

[lomxHocTb: [iupekTtop Pa3anckoro dunmana MIYNC
E;&EPAJII)HOE ATEHTCTBO XKEJE3HOAOPOKHOI'O

[ata nognucanus: 21.06.20 :

YHMKaNbHbI NPOrPAMMHBIN KNHOY: TPAHCIIOPTA
9abb198844dd20b92d5826d8a9981a2787b556ef

denepaibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHMUs
«IleTepOyprcxkuii rocy1apcTBeHHbIN YHUBEPCUTET MyTeil cO00IeHMsI
Nmneparopa Asexkcanapa I»
(PIr'eOY BO II'YIIC)
Psazanckuii pusman HI'YTIC

YTBEPX/AIO
Hupextop Psazanckoro dunnana
I[T'VIIC

O.A. Jlenosa

«14»urons 2024..

®OHJI OHIEHOYHBIX CPEJICTB JJ151 IPOMEXKYTOUYHON
ATTECTAIIMU YYEBHON JUCIUIJIMHBI

OII1.05 MarepuaJjioBeneHue

0713 CheyuaibHoOCmuU
23.02.06 TexHuyeckas IKCIIyaTallUA MOABHKHOIO COCTABA 5KeJIe3HbIX 10POr

( 91eKMpPONoOBUIHCHOU cOCmAas)

KBamudukanus — TeXHUK

®opma 00ydeHus - OUHas

Ps3ann
2024 ron

1



@oHJ OLIEHOYHBIX CpeacTB paszpabotaH Ha ocHoBe DenepanbHOTO
roCyAapCTBEHHOT0 00pa30BaTENbHOTO CTaHJIApTa CPEAHEro MPo(ecCHOHATBHOTO
oOpazoBanuss u paboueil mnporpammbl yueOHOM  mucuurumHel  OI1.0S5.
MarepuanoBeieHue

Pa3padoruuxk ®OC:
Honrunnesa JI.A, npenoaaBatens bpsiackoro ¢unumana [I'VIIC

Peuenzenm:

MapunenkoB U.E. 3amecturens aupekropa ¢unmana no YIIP BpsHckoro
¢ummana [I'VIIC



COJEP)KAHUE

MACHOPT ®OHJIA OLIEHOUYHDBIX CPEJCTB .......euvvvveeeennnne.
PE3YJbTATHI OCBOEHUSI YUEBHOM JUCLMIJINHDI,
MOJJTEKAIIME IMPOBEPKE .....cccoovvuvveeeeeneeieeeeeeensssreeeeesnns
OLIEHOYHBIE MATEPHAJBI /151 TPOMEKYTOYHOM
ATTECTALIUU 1O YYEBHOM JUCHMUIIIUHE ........ovvvveeeeennnn



1. HACHOPT ®OHJAA OHEHOYHBLIX CPEJACTB

B pesynbrare ocBoeHusi yueOHOUW mucturimHbel OIL.05.MarepuanoBenenue
oOy4Jaronuiicss JoJKeH 00J1a1aTh CASAYIOIMUMHY YMEHUSIMU, 3HAHUSIMU, OOIIIUMH U
npodecCHOHaNbHBIMU  KOMIETeHIUsAMHU, npeaycmorpeHHbiMu OI'OC CIIO mno
cienuanbHocT  23.02.06 TexHuyeckas H>KCIUTyaTalysl IOJBUXXHOIO COCTaBa
YKEJE3HBIX JIOpOr AJisi 0a30BOro BUAA MOJATOTOBKH CIEIUATMCTOB CPEIHEro 3BEHA
cpenHero npogeCcCHOHATBHOTO 00pa30BaHMUS.

OObeKkTaMu KOHTPOJSI U OILICHKHU SBISIFOTCA YMEHUS, 3HaHUS, OO0lue Hu
npodeccoHaTbHbIE KOMIIETEHITUH:

O0beKTHI
KOHTPOJIsI OO0beKThI KOHTPOJISI U OLIEHKH
U OLlEHKH
V1 Pacnio3naBath 1 Ki1accupumpoBaTh KOHCTPYKLHOHHBIE 1 CBIPbEBBIE
MaTepHaJibl IO BHEIIHEMY BUJTY, IPOUCXOKICHHUIO, CBOMCTBAM.
V2 Onpenenstb BUJIbI KOHCTPYKIIMOHHBIX MATEPUAJIOB .
V3 Brei6upars Marepuansl JUisi KOHCTPYKIMA 10 WX HA3HAYCHHIO H
YCIIOBUSIM DKCIUTyaTallUu.
Y4 [TpoBOIUTH MCCIENOBAHMS M UCTIBITAHUS MATEPUAJIOB.
3aKOHOMEpPHOCTHU MIPOLIECCOB KpUCTaTU3AI[UN u
31 CTPYKTYpOOOpa30oBaHUSI METaUIOB M  CIUIABOB, YCJOBHUS  HUX
TEpMOOOPaOOTKH, CIOCOOBI 3aIIUTHl METAINIOB OT KOPPO3UHU.
3 Knaccudpukanuioo ©  cnocoObl  MOJMYYEHHUS]  KOMIO3UIMOHHBIX
MaTepHaJoB;
[TpuHITMTIBEI BEIOOPA KOHCTPYKITMOHHBIX MAaTEPHANIOB JIJIs IPUMCHCHHUS
33 B NIPOU3BOJICTBE.
34 CtpoeHue 1 CBOMCTBA METAJIIOB, METO/IbI UX UCCIICTIOBAHMUS
OK 01. Bri6upars crnocoObl petienus 3a1a4d npodeccuonanbHon

ACATCIIBHOCTH ITPUMCHHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM,

Hcnonp30BaTh COBPEMEHHBIE CPENICTBA IIOUCKA, aHAIN3A U
OK 02. | unTepnperanuu uHGOpPMAIIMU U HHPOPMALMOHHBIX TEXHOJIOTUN JIsI
BBINIOJIHEHHUS 3aa4 MPOPECCUOHAIBHON JAESITENbHOCTH;

[InanupoBaTh U peanr30BbIBaTh COOCTBEHHOE MPOQPECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE, MPEANPUHIMATEIHCKYIO IeITETFHOCTD B

OK 03. " .
npodeccHoHaIbHOU cpepe, HCTI0JIb30BaTh 3HAHUS 110 (PMHAHCOBOM
TPAMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYaIUSX;

OK 04 D} heKTUBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJISKTUBE U

KOMAaHJIE;

MK 1.1. | OKcIulyaTUpOBaTh MOABUXKHOMN COCTAB KEIE3HBIX JOPOT

[Ipon3BOAUTE TEXHUYECKOE OOCITY>KUBAaHWE U PEMOHT IOJBHKHOTO
IIK 1.2. |cocraBa >KeNE3HBIX JOPOT B COOTBETCTBUM C TpeOOBaHUSIMU
TEXHOJIOTUYECKUX MTPOIECCOB.
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IIK 1.3. | O0ecneunBaTh 0€30IIaCHOCTE ABUKEHUS ITOABUKHOI'O COCTaBa

IIK 2.3. KOHTpOJII/IpOBaTB H OIICHUBATHh KA4Y€CTBO BBIITOJIHACMBIX pa60T

IIK 3.1. O(bOpMJIHTL TCXHHUYCCKYIO U TCXHOJIOTHYCCKYIO JOKYMCHTAIIUIO

Pa3pabatbiBaTh TEXHOJIOTMYECKHE MPOLIECCHl Ha PEMOHT OTIEIbHBIX
K 3.2. | gerameld ©U y3JI0B IOJABW)KHOTO COCTaBa JKEJIE3HBIX JOpOr B
COOTBETCTBHM C HOPMATHUBHOM JOKYMEHTALMEN

dopMoit TPOMEKYTOUHOM aTTeCTAMU 10 Y4eOHOW NUCHIUILIUHE SIBIISAETCA
9K3AMeH

2. PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCHUILJIAHBI,
HOVIEZKAIIUE ITPOBEPKE

B pesynbrare arrectanum Mo y4eOHOM IUCHUIUIMHE OCYIIECTBIIAETCS
KOMILJIEKCHAsI TIPOBEpKa CJEAYIOIUX yMEHUN W 3HaHUH, a TaKkkKe JIUHAMHKA
dbopmupoBaHus 00IKX U MPODHEeCCUOHATBFHBIX KOMITETCHIIHINA:

Pe3ynbrarel 00y4ueHus: yMeHus1, 3HaHUs, O0IIHEe U ®dopma KOHTPOJIs
npodecCHOHATbHBIE KOMIIETCHIIUT U OLICHUBaHUS

Ymenus:

V1. Onenka 1abopaTopHO-

PacnioznaBath u knaccupuuupoBaTh KOHCTPYKIIMOHHBIE | IPAKTUYECKUX 3aHATUHN, COOOLIEHMS,

U CBIPhEBBIC MATEPUAJIbI 110 BHEIIHEMY BHILY, YCTHOT'O OIIpOCa, IPE3EHTALINH,

IIPOUCXOXKIECHUIO, CBONCTBAM CaMOCTOSITENIbHOI paboThI,
TECTUPOBAHUSI.

V2. OneHka NpakTUYECKOro 3aHATHS,

OmnpenensiTh BUIbI KOHCTPYKIIMOHHBIX MaTEPUATIOB . YCTHOT'O OIIPOCa, CAMOCTOSITEIBHON
paboTHI.

Y-3. Omnenka JrabopaTopHOi pabOTHI,

Br16upaTh MaTepuansl s KOHCTPYKIUH MO UX YCTHOT'O OIIPOCa, CAMOCTOSITEIBHON

HA3HAYCHUIO M YCIIOBUSAM IKCIUTyaTalllH paboThI.

OI_[eHKa MMPAKTUYCCKOI'0 3aHATHUA,

y-4 N
CaMOCTOSITENIbHOU pabOThI, yCTHOTO

HpOBO,[[I/ITB HCCIICAOBaHNA U UCIIBITAHUSA MATCPUATIOB

orpoca.
3HaHus:
3-1 OneHka IpakTUYECKOT0 3aHATHS,
3aKOHOMEPHOCTH MPOIECCOB KPUCTATUTU3AINH H YCTHOTO OTIPOCa, CAMOCTOSITEITHbHOMN

CTPYKTYpOOOpa30BaHMs METAJUIOB U CILIABOB, YCIOBUS | paOOTHI.
UX TepMOOOPaOOTKH, CLIOCOOBI 3aIIUTHI METAJUIOB OT

KOPPO3HH.
3-2 OreHka yCTHOTO OIpoca,
Knaccugukaruto 1 crnocoObl MosydeHus CaMOCTOSITENIbHON PabOTHI,
KOMITO3HUITMOHHBIX MaTEPUAJIOB; npe3eHTaIm, pedepara.

3-3 OneHka nIpakTUYECKOT0 3aHATHS,
[TpuHIMIIB BBIOOpAa KOHCTPYKIIMOHHBIX MaTepPHajoB YCTHOTO OTIPOCa, CAMOCTOSITEIIHHON
JUIsl IPUMEHEHUs B IPOM3BOJICTBE. paloThl, MPe3eHTAIHH,




3HaHue KJIacCU(pUKaLUU, MAPKUPOBKH, CBOICTB, TECTUPOBAHUS.

NPUMEHEHHS KOHCTPYKLIMOHHBIX MaTepHUaIoB

Pa3IMYHOIO NPUMEHEHUS U PALMOHAIbHBIN BHIOOD X,

UCXO0/1S U3 TIOTPEOHOCTEN M YCIIOBH SKCIUTyaTaI[H

neTajen

3-4 OneHka NPaKTHUYECKOTO 3aHATHUA,
CrpoeHue u CBOMCTBAa METAJUIOB, METO/IbI UX nabopaTopHOil  pabOThI, yCTHOIO
UCCIICTOBAHHUS OIpOoCca, CaMOCTOSITETILHON PabOTHI,
3HaHUE  3aBUCUMOCTH  CTPYKTYpPbI, CBOWCTB U | TECTHUPOBaHUS

MPUMEHEHNST METAUIOB M CIUIABOB. PalMOHaNbHBIN
BBIOOP TEXHOJIOTUU UX TIPOU3BOJICTBA.

O01IMe KOMIETeHI MM

OK 01. BriOupats CIOCOOBI  pEIICHHS  3aaad
po(ecCHOHATLHOW JEeSTeTbHOCTH TPUMEHUTENBHO K
Pa3JInYHBIM KOHTEKCTaM;

DKcrnepTHOE HAOJII0ICHUE U OLIEHKA
Ha MPAKTHYECKUX 3aHATHIX U
nabopaTopHbIX paboTax, yCTHBIN
OIIpOC, CaMOCTOSATENbHAs PaboTa,
3alMTa Mpe3eHTalni, pedepaTos,
COOOIIIEHUH.

OK 02. VMcnonb30BaTh COBPEMEHHBIE CPEACTBA [TOUCKA,
aHaM3a W UHTEpHnpeTanuu  uWHGOpMAIUKA U
MH(OPMALIMOHHBIX TEXHOJIOTUHN IS BBIIIOJIHEHUS 3a/1a4
poeCCHOHAIBHON e TEIHHOCTH;

DKcnepTHOE HAOIIOIEHUE U OIICHKA
Ha TPaKTHYECKUX 3aHATHIX U
nabopaTopHbIX paboTax, yCTHBIN
OIIpOC, CaMOCTOSATENNbHAsL PaboTa,
3alMTa Mpe3eHTalni, peepaTos,
COOOILIEHUH.

OK 03. [TnanupoBaTh ¥ peann30BbIBATH COOCTBEHHOE
npodeccuoHaIbHOE M JIMYHOCTHOE  pa3BUTHE,
peIPUHIMATETbCKYIO JESITEIbHOCTD B
npodecCHoHAIbHON cepe, MCIOoaB30BaTh 3HAHUS IO
(GbUHAHCOBOW TPaMOTHOCTH B PA3JIUYHBIX >KHU3HEHHBIX
CUTYaIUsIX;

DKcrepTHOE HAOIIOIEHUE U OIICHKA
Ha TPaKTHYECKUX 3aHATHIX U
nabopaTopHbIX paboTax, yCTHBIN
OTIpOC, CaMOCTOSATENbHAs PaboTa,
3aluTa Mpe3eHTamnuii, pedeparos,
COOOIIIEHUH.

OK 04.5¢}dexTnBHO B3aMOEICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaHJIC;

DKcnepTHOE HAOMIOIEHUE U OI[CHKA
Ha MPAKTHYECKUX 3aHATHIX
71a00paTOpHBIX paboTax, YCTHBIH
OTIpOC, CaMOCTOSATENbHAs PaboTa,
3alIMTa Npe3eHTalui, pedepaTos,
COOOIIIEHUH.

IIpodeccnoHaIbHBIE KOMIIETCH UM

DKkcnepTHOE HAOMIOIEHUE U OI[CHKA

MK 1.1.
. Ha MPAKTHYECKUX 3aHATHIX U
OKCITyaTUpOBATh MOJBMKHOM COCTaB JKEJIE3HBIX JOPOT
71a00paTOPHBIX paboTax.
IIK 1.2. DKcrepTHOE HAOI0IEHNE U OIICHKA

HpOI/ISBO,Z[I/ITL TCXHHUYCCKOC 06CJ'IY)KI/IBaHI/Ie U pCMOHT
MOABUIKHOT'O COCTaBa XKEJIC3HBIX AOPOI' B COOTBETCTBHUU
C Tpe6OBaHI/I$IMI/I TCXHOJIOTHYICCKUX IPOICCCOB.

Ha MPaKTUYECKUX 3aHATHIX U
1abopaTOPHBIX paboTax.

IIK 1.3.
OO0ecneunBaTh 0€30IaCHOCTD JABMXKCHUS IIOABHUXKHOI'O
cocCTraBa

DKcrepTHOE HAOIIOICHNE U OTICHKA
Ha MPaKTHYECKUX 3aHATHIX U
71a00paTOPHBIX paboTax.

K 2.3.
KOHTpOHI/IpOBaTI) U OIICHUBATh KAa4Y€CTBO BBIITOJIHACMBIX
pabot

DKcrepTHOE HAOMIOIEHUE U OIICHKA
Ha MPAKTHYECKUX 3aHATHIX U
n1a0opaTOpHBIX paboTax.

IIK 3.1.

DKcrepTHOE HAOI0IEHNE U OIICHKA




OdopMIIATE TEXHHYECKYIO U TEXHOJIOTHYECKYIO Ha MPAKTHYECKUX 3aHATHIX U
JIOKYMEHTALUIO n1abopaTOpHBIX paboTax.

IIK 3.2. DKCnepTHOE HAaOII0IEHUE U OIICHKA
Pa3pabaThIiBaTh TEXHOJIOTUYECKHE NIPOIIECCHI HA PEMOHT | Ha MPAKTUYCCKUX 3aHATUSIX U
OT/ICNIbHBIX JICTAJICH U Y3JIOB MOJIBUXKHOTO COCTaBa 71abopaTOpHBIX paboTax.

JKEJIE3HBIX JIOPOT B COOTBETCTBUU C HOPMATHBHOM

JIOKYMEHTalHen




3.0HEHOYHBIE MATEPUAJIBI 1JI51 IMPOMEXXYTOYHOM
ATTECTAIIUHA 11O YYEBHOU JUCHHUIIJIMHE

®onn oueHounsix cpeActB (gasee MOC) MoO3BOJNSAET OUEHUTH JTOCTHUKEHUS
3aIUIAHMPOBAHHBIX IO  OTAENBHBIM  JUCHMIUIMHAM /MOAYJSIM/  TMpaKkTUKam
pe3ynbTaToB oO0ydeHus. OueHka ocBoeHust ydyeOHoW gucturuinabsl  OI1.05.
MartepuanoBeienue TpeIycMaTpPUBACT CIEAyIOmue (GOpMBI  MPOMEKYTOTHOU
aTTeCTallNH:

Cemectpsbl
1 2 3 4 5 6 7 8
Oxzamen
IK3AMEH

1. YcaoBus arrecTanMu: arTecTalus MPOBOJIUTCA B opMe dK3amMeHa IO
3aBEpUICHUIO OCBOEHHUS y4yeOHOro Marepuaja JUCHMIUIMHBI U TOJOXKHUTEIbHBIX
pe3yibTaTax TEKYIEro KOHTPOJI yCIIEBAEMOCTH.

2. Bpems arrecramum: Ha mnpoBenenue arrectanuu otBogutcs 0,33
ACTPOHOMMYECKOI'0 Yaca Ha Ka)KJ0Tro 00yJaroIierocs, Ha MoJaroTroBky — 30 MUHYT

3. O0mue ycjJoBHsl OLleHUBAHUS

OreHKa 10 MPOMEXKYTOYHOM aTTEeCTAllMM HOCHUT KOMIUICKCHBIH XapakTep W
BKJIFOYAET B ceOs:
- pe3yJbTaThl MPOXOXKIACHUS TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH;
- pe3yJbTaThl BHIMOJHEHUS aTTECTAIIMOHHBIX 3aaHUH.

4. Kputepuu OLeHKH.

Omnenka  «5», «OTIUYHO»  «OTJL»  HWCYEPNBIBAIOIIMK, TOYHBIA  OTBET,
JEMOHCTPUPYIONIMNA  XOpoIllee 3HAHHWE BOIPOCAa, YMEHHE HCIOJb30BaTh
KPUTHYECKHUE MaTepHaibl JJIsi apryMEHTallUM M CaMOCTOSITEIbHBIX BBIBOJIOB,;
CBOOOJIHOE BIJIQJICHUE HAy4YHOM TEPMHMHOJIOTHEH; yMEHHE H3jaraTb Marepuai
[IOCJIEI0BATEIbHO, AeJIaTh 0000IIEHNS U BBIBOIBI.

OreHka «4», «XOpOII0Y», «XOp.» OTBET, 0OHAPYKUBAIOIINN XOPOIIIee 3HAHNE
¥ TTIOHUMaHuEe y4eOHOTO Marepuasia, YMEHHUE aHAJM3UpPOBaTh, IPUBOAS TIPUMEDPHI;
yYMEHHUE M3JIaraTh MaTepuall MocjiaeI0BaTeIbHO U IPaMOTHO. B oTBeTE MOXKET OBITH
HEJOCTAaTOYHO TIOJHO pa3BEepHYTa apryMEHTalus, BO3MOXXHBI OTACIIbHBIC
HEJIOCTaTKU B (POPMYITMPOBKE BBIBOJIOB; JAOIYCKAOTCS OTACIIBHBIC MOTPEITHOCTH B
peyn.

Ornenka 3 «yJOBIIETBOPUTEIBHO», «YJIOBJI.» OTBET, B KOTOPOM MaTepHa
PacKphIT B OCHOBHOM IPABHWJIBHO, HO CXEMaTHYHO WJIM HEIOCTAaTOYHO TIOJHO, C
OTKJIOHEHHSIMH OT IIOCJIEA0BATEIbHOCTA H3JIOXKeHHs. HeT MOJHOIEHHBIX
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00OOIIeHNT ¥ BBIBOJOB; JOMYIICHbl OIIMOKK B pedeBOM O(opmIIeHUuU
BBICKa3bIBAHUSI.

Onenka 2 «HEYHOBJIETBOPUTEIBHO». «HEYA.» OTBET OOHApPY>KUBAET
HE3HaHWE MaTepuaja U HEYMEHHE €ro aHaJU3UpoBaTh, B OTBETE OTCYTCTBYIOT
IpUMEpbl; HapylleHa JIOTUKa B H3JIOKEHUU MaTepuaia, HeT HeO0OXOIMMBIX
0000111eH U BBIBOAOB; HEJOCTATOYHO C(HOPMHUPOBAHBI HABBIKM YCTHON PEYH.

5. Ilepeyenb BONMPOCOB W 3aJaHMil JJIs1 TNPOBeJAEHHUs] JIK3aMeHa

(npusecmu eéce eonpocwt, 3a0anus)

1. OcHoOBHBIE (PU3NYECKUE U TEXHOJOTUYECKUE CBOMCTBA METAJIJIOB.

2. llepeuncnuTh OCHOBHBIE MEXAHUYECKHUE CBOMCTBA METAILIOB. [10CHUTH
MOPSIAOK UCIIBITAHUS HA IPOYHOCTH MPU PACTSKEHHH.

3. llepeuncinTs OCHOBHBIE MEXaHMYECKHUE CBOMCTBA MeTAJIOB. [losicHUTD
MOPSAOK UCIIBITAaHUS Ha TBEPAOCTH IO MeTo1aM bpunerns u Poksemna.

4. llepednciINTh OCHOBHBIE TEXHOJIOTHUYECKHE CBOMCTBA METAIIOB. [10ACHUTH
MOPSIOK UCIIBITAHUS HA YIAPHYIO BA3KOCTb.

5. Crpoenue MeTamuioB. TUIBI KPUCTAJUIMYECKUX PEMIETOK U UX OCHOBHBIE
ne(EKTHI.

6. AJUIOTPONHS METAJUIOB. THIIBI KPUCTAJUIMYECKUX PEIIETOK M UX OCHOBHBIC
ne(EKTHI.

7.  Amnotponus metamioB. [IoHsITHE 0 NEPBUYHON U BTOPUYHOM
KpUCTAJUTA3AllM1, KPUBBIX HATPEBA U OXJIAKICHHUS.

Keaesoyriiepoaucroie U JJeripoOBaHHbIE CILUIABbI

8. JmarpamMMmsl COCTOSIHUSA CIUIaBOB. XapaKTEPHbIE JUHUU U TOUKH.

9. CTpYKTYpHBIE€ COCTaBIISIOLINE KETE30YTIIEPOAUCTHIX CILIABOB U UX
XapaKkTepHbIE CBOMCTBA.

10. OnmcaTp MPOLECCH NPOUCXOASAIINE B YTIIEPOAUCTBIX CTAIAX MPU UX
HarpeBe M OXJIAXKJICHUU TI0 JUarpaMmme cocTosiHue crutaBoB Fe-C.

11. Onucath IPOUECCHl MPOUCXOISIINE B UyTyHAX IIPU UX HArpeEBE U
OXJIAKICHHE 0 TUarpaMMe cocTosiHus craBoB Fe-C.

12. TlepeuncnuTh OCHOBHBIEC BUIBI YYT'YHOB. [[0SICHUTh TEXHOJIOTHUIO UX
MOJy4YE€HUs, MAPKUPOBKY, XapaKTEPHbIC CBOMCTBA U MPUMEHCHHUE.

13. JlaTh Kinaccu(pUKALMIO CTAJIEH MO COJIEPKAHUIO YTIEPOa, HOSICHUTh X
XapaKTepHbIE CBOMCTBA U ITPUMEHECHHUE.

14. JlaTh KIacCU(PUKAIMIO CTAJICH 110 XUMHYECKOMY COCTaBYy U CIIOCO0Y
PACKHUCIICHUS.

15. Jlath kiaccudukanuio craiei mo HazHadyeHuto. [10sicCHUT, OCHOBHBIE
IIPUHIIUITBI MAPKUPOBKHU CTAJIEH. .

16. IlepeuncnuTh OCHOBHBIE BUAbI UyT'YHOB. [I0SICHUTH TEXHOJIOTHUIO UX
MOJy4YE€HUs, MAPKUPOBKY, XapaKTEPHbIC CBOMCTBA U NIPUMEHECHHUE.

17. Ilepeuucnuth OCHOBHBIE BUABI TEPMOOOPaOOTKH cTanei. [loscHuTh nenu
U XapaKTepHBIE Ollepaluu TEpMOOOpPadOTKH.

18.  Omxwur u HOpManu3auus ctaiu. [lopsiAoK UX BBIMOJIHEHNUS.
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19. 3axkanka ctanu. CTpyKTypa MapTeHCUTa U ero cBoiicTea. [loHsTHS O
3aKaJIMBAEMOCTH U IPOKAJIMBAEMOCTH CTAJIH.

20. Otmyck ctanu. Buael oTiycka ux 1enb, NOJIy4aeMbI€ CTPYKTYPBI CTalu U
UX XapaKTEPHbIE CBOMCTBA.

21. TloBepxXHOCTHas 3aKaJIKa TEXHOJIOTHS €€ BBIIIOJIHEHHUS U IIPECIIETyEMbIE
LETIN.

22. TlosicHUTH OCHOBHBIE BUJIbI XUMUKOTEPMUYECKONH 00PaOOTKH CTaJIH.

CmiaBbl IBETHBIX METAJLJIOB

23. CnuaBel Ha OCHOBE Meau. IX OCHOBHBIE BU/IbI, CBOMCTBA U MPUHIIUI
MapKHUPOBKHU.

24. CmaBbl Ha OCHOBE amfOMUHUS. VIX OCHOBHBIE BU/IbI, CBOWCTBA W MPUHITUTI
MapKHUPOBKHU.

25.  AHTU(PUKIHMOHHBIE CIUIaBhl. IX OCHOBHBIE BUJIbI, CTPYKTYpa, CBOMCTBA U
MIPUMEHEHHUE.

Cnoco0b1 00padoTKN MEeTALIIOB

26. JlutenHOe Npon3BOACTBO. MeTaiibl IPUMEHSEMBIE JJISl JIUThSL.

27.  OO6paboTka MeTaJJIOB JiaBiieHueM. [lepeurciiuTh OCHOBHBIEC BHIbI
00paboTKH JTaBICHUEM

28. (Capka metaiuioB. [lepeunciuTh OCHOBHBIE BUBI SJIEKTPO- U TA30CBAPKHU
METaJUIoB (C KPaTKUM IOSICHEHUEM ).

29. IlasHue MeTamIoB, MPUMEHSEMbIEC (PIIFOCHI, IPUIIOH .

30. IlepeuncnuTh OCHOBHBIE BUJIbI OOPAOOTKHA METAJIOB PE3AHUEM,
MPUMEHSIEMbIE UHCTPYMEHTHI.

31.  OrnenouHble onepanyyu METaNI000paOOTKH: XOHUHTOBAHHUE,
cyneppUHUIIUPOBAHUE, PUTHUPKA.

DJIEKTPOU30JIAIMOHHbIE MAaTEePHUAJIbI

32. Bwuabl 1U3JIEKTPUKOB, BUJIBI U HA3HAYCHUE.

33. OCHOBHBIE XapaKTEPUCTUKHU AUIICKTPUKOB.

34. OCHOBHBIE TEIIOBBIC U (PUZUKO-XUMUYECKHUE CBONCTBA JUAICKTPUKOB.

35. T'azoo0pasnbie quanekTpuku. Ux ocHoBHbIE Bubl. [loHsTHE O Tpoboe/
Kunkue qusneKkTpuKku, uX MPUMEHEHHE.

36. Teepaeroume TUAIEKTPUKHU.

37. DraexTpoTexHUYECKHe Oymaru, KapToHbl. TeKkcTuibHbIE MaTepualbl. Mx
OCHOBHBIE€ XaPAKTEPUCTUKH U NTPUMEHECHHUE.

38. DIEKTPOTEXHUYECKHE MIACTMACCHI U pe3uHbl. X cocTaB, BUJIbI, OCHOBHBIC
XapaKTEPUCTUKHU U TPUMEHEHHUE.

39. DIEKTPOXMMHUUYECKOE CTEKJIO, CII0/a, kepamuka. Mx coctas, BUIbI,
OCHOBHBIE€ XapAKTEPUCTUKHU U MPUMEHECHHUE. .

IIpoBoaHMKOBBIE, OJYNIPOBOIHUKOBbIC, MATHUTHbIE MATEPHAJIBI,
Kka0eJibHAS POAYKUMS

40. IIpoBOJHUKOBBIE MaTEpPUAIbl U UX CIIaBbl. OCHOBHBIE XaPAKTEPUCTUKHU U
IIPUMEHECHHUE.

41. TIpoBOJHUKOBBIE CIUIABBI BEICOKOTO CONPOTUBIIEHUS. OCHOBHBIE
XapaKTepUCTUKU U IPUMEHEHHUE.
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42. TlpoBoIHMKOBAs Meb, €€ OCHOBHBIE MMapaMeTPhl, MApKH U 00J1aCTh
IIPUMEHEHUS.

43. IlonynpoBOAHUKOBBIE MaTepHUaibl. VX BUBL. Y 1€JIbHOE COIPOTUBIICHUE U
3aBUCUMOCTH OT Pa3INYHbIX (PAKTOPOB.

44, MetauioKepaMUIECKUE U JIEKTPOYTOJIbHbIE IIPOBOAHUKOBBIE U3ETHS,
TEXHOJIOTHS U3TOTOBJICHUS U 00JIACTh TPUMEHECHHS.

45. MarHuToMsArkue 1 MarHUTOTBEpJbIE MaTepualibl. X xapakTepHble
CBOMCTBA, OCHOBHBIE BUJIbl U IPUMEHEHNE.

46. IlepeuncauTh OCHOBHBIE BUIbI IPOBOAOB U CUJIOBBIX KaOenel. [1osicHUTS
KOHCTPYKLHIO.

IHonumepsl U MIACTMACCHI

47. TlommmMepsl, UX MOJy4EHUE U XapaKTEPHBIE CBOKCTBA.

48. TlmacTmaccel, MX COCTaB, OCHOBHBIE BUbI U IPUMEHEHNE.

Tonmso

49. KapOropaTtopHoe TOIUIMBO, NpeAbsBIsieMble eMy TpeOoBaHust. OKTaHOBOE
YHUCJI0, €r0 CMBICIL,.

50. Torumgo mis JABC, ero nmonydenue u kinaccudukanus. J{u3enbHoe TOIIIMBO,
npeabsBICHUs K HeMy TpeboBaHus. LleraHoBoe uncio, ero cmbici. [Ipuniun
MAapKHUPOBKHU TA3TOILIMBA.

MuHepaJjibHbIE Macia

51. IlomyyeHne MUHEPATIBLHBIX CMA304YHbIX Macell. FIX OCHOBHBIE CBOMCTBA,
BUJIbI M 00acTh nipuMmeHeHus. [Ipucaaku. Perunupanus macenn.

IlnacTu4yHbIe CMa3KH

52. IInactuunbie cmaszku. Mx monydenue, cocraB, OCHOBHBIE CBOMCTBA.
[Ipucanku. KoHTposb KayecTBa CMa3KH.

3amMTHBIC NOKPBHITHA

53. Bubl 3aIIATHBIX TTOKPBITUN JIS1 METAJNIMYECKUX TTOBEPXHOCTEM.
Knaccudukanuys 1akokpaco4HbIX MOKPHITHI M TEXHOJIOTHS X HAHECEHUS.

BapuanTsl 3a1aHuil 1151 IPOBEACHUS IK3aMEHa

Bapuant — 1

3aoanue 1. [1ath xnaccudukanuio crajieil mo HazHaueHuro. [[0SICHUTH OCHOBHBIE
MPUHLUINBl MapKUPOBKUA HHCTPYMEHTAIBHBIX CTaJICH.

3adanue 2. Ilnactuunble cMa3ku. VX moiyyeHue, cOCTaB, OCHOBHbBIE CBOWMCTBA.
[Ipucaaku U KOHTPOJIb KAYECTBA CMA3KHU.

3aoanue 3 BriOpaTh NPOBOAHUKOBBIN MaTepuan U AUDJICKTPUK MO yACITbHOMY
comportusrenno: 10% 10 7; 10%; 10% 10 (om-m)

Bapuanr — 2
3aoanue 1. IlepeuncanTh OCHOBHBIC MEXaHMYECKHE CBOMCTBA METAILIOB.
[TossCHUTB TIOPSIIOK UCTIBITAHUS HA IPOYHOCTH MIPU PACTSIKEHUH.
3aoanue 2. Tonnmuso ais JIBC, ero nonydyenue u knaccuduxanus. J(uzeapHoe
TOIUJIMBO, IPEAbSIBICHUS K HeMy TpeboBaHus. [leTaHOBOE UMCIIO, €TO CMBICT.
[IpuHIMO MApKUPOBKHU AU3TOILIMBA.
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3aoanue 3 Pacumdposars: 9XB; KY 55-4.

Bapuant — 3

1. 3aodanue 1. llepeurcinTh OCHOBHBIE MEXaHUYECKHE CBOMCTBA METAJLIIOB.
[TosicHUTH OPSAJIOK UCTIBITAHUS HA TBEPAOCTH N0 MeTofaM bpuneris u Poksena.

3aoanue 2. 3akanka cranu. CTpyKTypa MapTEHCHUTa U €T0 CBOMCTBA.

3aoanue 3 OnpenenuTs AMEKTPUICCKYIO TPOYHOCTH audjiekTpuka Enp mpu Umnp
=36 kBu h=1,5mm.

Bapuant — 4

3aoanue 1. IlepeyncanTh OCHOBHBIEC TEXHOJIOTHYECKUE CBONCTBA METAIIIOB.
[TosicHUTB TTOPSTOK UCTIBITAHUS HA YIAPHYIO BA3KOCTb.

3aoanue 2. DNEKTPOTEXHUYECKUE IIACTMACChl M pe3uHbl. X cocTaBa, BHUIIHI,
OCHOBHBIE XapaKTEPUCTUKH U IPUMEHEHUE.

3aoanue 3 BpiOpaTh MPOBOJHUKOBBIA MaTepual U AUDICKTPUK IO YACITbHOMY
comporusiennto: 10%; 10 %; 10': 10°%; 10 (Om'm)

Bapuant — 5

3adanue 1. CtpoeHne MeTaioB. TUIIBI KPUCTAIIIMYECKUX PEIIETOK U UX
OCHOBHBIE J€(EKThI

3aoanue 2. DNEKTPOTEXHUUECKUE KapTOHbI. TeKCTUIbHbIE MaTepuaibl. Mx

OCHOBHBIE XapaKTEPHUCTUKHN ¥ IIPUMCHCHHE.
3aoanue 3. PacmdpoBats: 12XH2; V13A

Bapuanrt — 6

3aoanue 1. Annorponus metaiioB. [loHsTHE 0 IEPBUYHON U BTOPUYHON
KPUCTAJUTM3AIMHU, KPUBBIX HarpeBa M OXJIAKICHUS

3aoanue 2. Capka metauioB. [lepednciuTh OCHOBHBIC BUIBI

3aoanue 3. Onpenenuth NpoObUBHOE HanpsbkeHue AudiekTpuka Ump, eciou E mp

kB
=25 —;h=1,2mMm
MM
Bapuant — 7
3aoanue 1. lnarpaMMbl COCTOSIHUSI CIUIABOB. XapaKTEepPHbIE IMHUU U TOUKH.
3aoanue 2. CninaBbl Ha OCHOBE Mequ. MIX OCHOBHBIE BU/IbI, CBOMCTBA U MPUHITUIT

MapKHAPOBKH.
3aoanue 3 Pacmdponats: KU 45 -7; 40XDA

Bapuaur — 8
3aoanue 1. IlepeunciuTb OCHOBHBIE BUIbI YYT'YHOB. [I0SICHUTH TEXHOJOTHIO HX
MOJIyYeHHS, MAPKUPOBKY, XapaKTEepHbIE CBOMCTBA U TPUMEHEHUE.
3aoanue 2. OCHOBHBIE XapaKTEPUCTUKH TUIIEKTPUKOB
3aoanue 3 Pacummdponats: KU 45-7: 18XT
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Bapuanr -9

3aoanue 1. OnucaTh TPOIIECCHI, MPOUCXOASIINE B YTIAECPOAUCTHIX CTAJISAX IPU UX
HarpeBe U OXJIAKJICHUH 10 JUarpaMMe cocTosiHue cruiaBoB Fe-C.

3aoanue 2. Kunkue AudNCKTPUKH, UX IPUMEHEHUE.

3aoanue 3 BpiOpaTh MPOBOJAHUKOBBIA MaTepUal U AUICKTPUK IO YACIHBHOMY
COTIPOTUBJICHUIO: 10'3; 10 1015; 106; 198 (Om-m)

Bapuanr — 10

3aoanue 1. CTpyKTypHBIE COCTABIISIONIUE KEIE30yTIECPOAUCTHIX CILUIABOB U UX
XapaKTEepHbIEC CBOKCTBA.

3aoanue 2. TBepaeoUMe TUIIEKTPUKH.

3aoanue 3 Pacmmdposate: KU 33-8; bpAX 9-4.

Bapuant — 11

3aoanue 1. Onucath NPOIECCHI, TPOUCXOAIINE B YyTyHaX MPU UX HarpeBe U
OXJIQXJICHUE T10 AUarpaMmMme cocTosiHus criaBoB Fe-C.

3aoanue 2. DNEKTPOXUMHUYECKOE CTEKIIO, CIII0/Ia, Kepamuka. X coctas, BUIbI,
OCHOBHBIE XapaKTEPUCTUKHU U IPUMEHEHHUE.

3aoanue 3 E np = 25 ﬁ; Unp= 21 kB. Onpenenuts HEOOXOIUMYIO TOJIIUHY
MM

CJI0i AUDJICKTPHKA.

Bapuanr — 12

3aoanue 1. TepmooOpadoTka craneil. [loscCHUTH 1€ U EPEUNCIUThL OCHOBHbBIC
BUJIbI TEPMOOOPAOOTKH.

3aoanue 2. TBepaCIOMINE AUIICKTPUKH.

3aoanue 3 Pacmmdposats: AJI 25; bp C30.

Bapuant — 13

3aoanue 1. OTxur u HopManu3anus ctaiu. [IopsIok X BHIMOTHEHHUS.

3aoanue 2. IlepeuncnuTh OCHOBHBIE BUIBI TPOBOJIOB U CHUJIOBBIX KaOeIeH.
[ToACHUTH KOHCTPYKLHIO.

3aoanue 3 Pacumdponats: 40 X; XB 4.

Bapuant — 14

3aoanue 1. Otnyck cranu. Buasl oTnycka ux 1eib, oJyd4aeMble CTPYKTYPbI
CTaJId U UX XapaKTEpHbIE CBOMCTBA.

3aoanue 2. JluteitHoe POU3BOJCTBO.

3aoanue 3 Pacmdponats: JI68; S0T.

Bapuant — 15
3aoanue 1. CriyiaBel Ha OCHOBE aJIOMHHUS. VIX OCHOBHBIE BU/bI, CBOMCTBA H
HIPUHITUI MApPKHUPOBKH.
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3aoanue 2. T'a3000pa3Hble AUAIEKTPUKH. IX OCHOBHBIE BHUJbI, SJIEKTPUUYECKAS
NPOYHOCTH U mpuMeHeHwue. [lorstre o mpoboe.
3aoanue 3 Pacumdposats: 9XB; 601

Bapuant — 16

3adanue 1. O6pabOTKa METAJUIOB AaBJieHUEM. [lepedrcinTh OCHOBHBIC BHIBI
00pabOTKM TaBIICHUEM

3aoanue 2. IlpoBogHUKOBBIE Marepuanbl U UX craBbl. OCHOBHBIE
XapaKTePUCTHKU U IPUMEHEHHE.

3aoanue 3 OnpenenuTs 3IEKTPUUYECKYI0 HNPOYHOCTHh AMAIeKTpuka Emp, eciau
Ump =24 kB, h= 0,8 mm.

Bapuant — 17

3aoanue 1. [lasiHre MeTaIIOB, MPUMEHsIEMbIE (DITFOCHI, TTPUTIOU.
3aoanue 2. Buapl AUAIEKTPUKOB, BUIbI U HA3HAYCHUE.
3aoanue 3 Pacmmudposats: JI90; CY 30.

Bapuant — 18

3aoanue 1. JlaTh Ki1accuUKAIIAIO CTAJCH MO COJIEPKAHUIO YIIepo/1a, MOSICHUTh
UX XapaKTepHbIE CBOMCTBA U MPUMEHEHUE.

3aoanue 2. IIpOBOJHUKOBBIE CILIABBI BLICOKOTO CONMPOTUBIICHUSA. OCHOBHBIC
XapaKTepUCTUKU U IPUMEHEHHUE.

3aoanue 3 Pacmdponats: JIA 77-2; CU 45.

Bapuanr — 19

3aoanue 1. JlaTh Ki1accuUKAIIAIO CTaleH 10 Ha3HauYeHHIO. [I0SICHUTh OCHOBHBIC
MIPUHITUIIBI MAPKHUPOBKHU CTAJICH.

3aoanue 2. AHTUPPHUKIMOHHBIC CIUIaBbl. MIX OCHOBHBIC BHbI, CBOWCTBA M
MpYMEHEHHUE.

3aoanue 3 Pacmudposars: CY 35; 9XBI

Bapuant — 20

3aoanue 1. IlepeunciuTb OCHOBHBIE BUIbI 0OPAOOTKH METAIIJIOB pE3aHUEM,
MPUMEHSEMbIE HTHCTPYMEHTHI.

3aoanue 2. [InacTMacchl, UX COCTaB, OCHOBHBIE BUbI U TPUMEHEHUE.

3aoanue 3 OnpenenuTb MUHUMAJIbHYIO TOJIIMHY AUDJIEKTPUKA, €CIU €ro

B
aNeKTpuyecKas npoyHocts E mp = 25 2 a npobuBHoe Hampsbkenue Unp= 30

MM
KkB.
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Bapuant — 21

3adanue 1. IlepeancanTh OCHOBHBIC BUABI YyTYHOB. [I0SICHUTH TEXHOJOTHIO UX
MOJTyYeHUs, MAPKUPOBKY, XapaKTepHBIC CBONCTBA M MPUMEHCHHE.

3aoanue 2. KapOropaTtopHoe TOIUIMBO, MpEAbsIBIsEMble €My TpeOOBaHUS.
OKTaHOBOE YKCIIO, €TO CMBICIL.

3aoanue 3 Pacmiudposats: bp AMu 9-2; 30 XT'C.

Bapuant — 22

3aoanue 1. Jlath xmaccuduKaIumio cTajaeii mo Ha3HAYCHHUIO U CTIOCO0Y
PaCKUCIICHUS.

3aoanue 2. )Kunkue NU3IEKTPUKH, UX IPUMEHEHHE.

3aoanue 3 Pacumdposars: P9DS: bp OLIC 4-4-2,5

Bapuant — 23
3aoanue 1. JlaTh kiaccudukaiuio craiei mo cojaepkanuio yrieposaa. [loscHUTs
WX XapaKTepHbIE CBOWCTBA U IPUMEHEHUE.
3aoanue 2 Tlassaue metawioB. [IpumeHsieMble (QIIrOCHI.
3aoanue 3 Pacmmudposats: BCt 2 km; JIA 67-2,5.

Bapuanrt — 24

3aoanue 1. Ilepeunciutb OCHOBHBIE BUIbI TEPMOOOPaOOTKHU cTanu. [loscHUTH
LEJIM U XapaKTepHbIE ONepaluu TepMOOoOpadOTKH.

3aoanue 2. DIEKTpOTEXHMYECKHME OymMarn M KapTOHbl. MX OCHOBHBIE
XapaKTEPUCTUKU U IPUMEHEHHE.

3aoanue 3 Pactmmdponats: 15 km; XBI'.

Bapuant — 25

3aoanue 1. OCHOBHBIE (PU3UYECKHUE U TEXHOJIOTUUECKHE CBOMCTBA METAJIJIOB.

3aoanue 2. [loBepXHOCTHAS 3aKajKa TEXHOJIOTUS €€ BBHITTOJIHEHUS U
npeciielyeMbI€ LIeTH.

3aoanue 3 Pacmiudposats: Y 13A; 15X 0.
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®unuag geaepajbHOr0 rocyIapCcTBEHHOr0 OK0IKETHOTO 00PAa30BATEIHHOIO
yuYpesKIeHHsl BbICIIEro 00pa3oBaHusi
«IleTepOYPIrcKHii roCyIapCTBEHHBIH YHHBEPCUTET NMYyTeH CO00IIeHHS
HNmnepaTopa Auexkcanapa |» B r.Pa3ann

PaccmoTpeHo 1ukinoBoit YTBepxkaao:
Ixzamenayuonnviii ounem Ne 20 3am.aupekTopa o YMP
crernuaiabHoCcTh 23.02.06
B.B. Po3aHoB TexHuueckas HKCIUTyaTaus OIBUKHOTO
COCTaBa JKEJIE3HBIX JOPOT « » 20 r
I'pynma OT 211
« » 20 r DK3aMeH 10 JMCIUILINHE
- OI1.05 Matepuanosenenue
20 -20 yaeOHBIH To]

komuccueii OITJ

3aoanue 1. OcHOBHBIE HU3UUECKUE U TEXHOJIOTHYECKUE CBOMCTBA METAIIIOB.

3aoanue 2. [1oBepXHOCTHAS 3aKajKa TEXHOJIOTUS €€ BBITTOJIHEHUS U
npeciaeayeMble LENH.

3aoanue 3 PacmiudpoBats: Y 13A; 15X 0.
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