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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
TACIATITAHBI

1.1. MecTo JMCUMILIHHBI B CTPYKTYP€e OCHOBHOM nMpodeccuoHaIbHO 00pa3oBaTe/IbHOM
NMPOrpamMMbl

VyeOnas aucuuminuHa OIL.04 «MarepuaioBeneHue» SBISETCS 0053aTENbHOM YaCThIO
HalMEHOBAaHME LUKJIA M0 y4eOHOMY IUIaHy 0oOpa3oBaTEbHOM MpOrpaMMbl B COOTBETCTBUHU C
OI'OC CIIO mno cneumanbHoctd 25.02.08 «Okcruryaranmusi OECUIOTHBIX aBHAIIMOHHBIX

CHCTEM».

1.2. Heab ¥ muiaHupyemble pe3yJbTaThl 0CBOECHHSI THCUUIIMHBI

B pamkax mporpamMmbl yueOHOW IHUCHUIUIMHBI O0Y4YaIOIUMUCS OCBAaMBAIOTCS YMEHUS U

3HAHUSA
Kon IIK, YMmenust 3HaHHuA
OK
OK 01 e BLIOMpATh MaTEPHAIIBI JIS ® OCHOBHBIE BHUJbl KOHCTPYKIIMOHHBIX H
OK 09 CBHIPBEBBIX, METaJUTMYECKUX u

KOHCTPYKLIMH 110 UX Ha3HAYECHUIO U
YCIIOBUSIM 3KCIUTyaTalluy;

® [POBOAMTH UCCIECIOBAHUS U
UCTIBITAHUS MaTEpPHAJIOB;

e paboTarh C HOPMATUBHBIMU
JIOKyMEHTaMU JJis1 BbIOOpa
MaTepHaJIOB C LIEIbI0 00ecIeYeHus
TpeOyeMbIX XapaKTEPUCTUK
U3IEIUI.

® pacIo3HaBaTh u
KJIaCCU(PUIIUPOBATH
KOHCTPYKLIMOHHBIE U  CBIPbEBBIE
MaTepUaJibl 110 BHEIIHEMY BULY,

IPOMCXOKACHUIO, CBOMCTBAM;

e 1010MpaTh MaTepHaibl MO UX
Ha3HAYCHUIO " YCIIOBHSAM
OKCIUTyaTalliM Ul  BBIMOJIHEHUS
pabor;

e BBHIOMpaATh U paclIu(ppOBIBATH

MapKu KOHCTPYKIIMOHHBIX
MaTepHuaoB;

® ONpenemsiTh TBEPJIOCTh
METaJIOB;

® ONpCACidATb PCKUMBI OTXKUTA,
3aKaJIKu U OTIIYCKa CTaJIA;

e 10A0WpaTh CIIOCOOBI u
pPeXKUMBI  00pabOTKH  METaJJIOB
(fIUTHEM,  JTAaBIEHUEM, CBapKoii,

pEe3aHueM U JIp.) JJISI U3TOTOBJICHHS
pa3IMYHBIX JeTajei

HEMETAIUTMYECKUX MaTCPUAIIOB;

e KJIacCU(PHUKAIIHIO, CBOMCTBA,
MapKUpoOBKY U  00JacTb NPUMEHEHUs
KOHCTPYKIIMOHHBIX MaTePUAJIOB, MPUHITUIIBI
uxX  BbIOOpa IS NpUMEHEHUS B
MIPOU3BO/ICTBE;

® OCHOBHBLIE CBEICHHMSI O HAa3HAYEHUH U
CBOICTBAX METAJZIOB U  CIJIaBOB, O
TEXHOJIOTUH UX TIPOU3BOJICTBA;

® 0COOCHHOCTH CTapeHHs METaJUIOB U HX
CIUTAaBOB,  3aKOHOMEPHOCTH  TPOIIECCOB
KPUCTAITU3AIUN B CTPYKTYPOOOpa30oBaHMUS;

e BUIbI 00paOOTKU METAIIJIOB U CIUIABOB;

® CYIIHOCTh TEXHOJOTHYECKHUX MPOIIECCOB
JUTHSI, CBapKd, O0OpabOTKH  METAIJIOB
JABJICHUEM U PE3aHHEM;

® OCHOBBI TEPMOOOPAOOTKH METAILIOB;

e CIIOoCOOBI  3allUTBl  METAJUIOB  OT
KOPpO3WH;

e TpeOoBaHMs K KadyecTBy 00pabOTKH
JeTanew;

® BUJbI U3HOCA JIETAJICH U Y3JIOB;

e 0COOCHHOCTH CTPOCHUS, Ha3HAYCHUS WU
CBOMCTBA Ppa3INYHBIX rpymnI
HEMETAIUTMYECKUX MaTepUANIOB;

e CBOICTBa CMa304HbIX U aOpa3uMBHBIX
MaTepuasos;

® KIACCH(HUKAIUIO U CIIOCOOBI MOTYYESHHUS
KOMITO3UITMOHHBIX MaTEPUaOB.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM U CIHUILIMHBI

2.1. O0beM y4eOHOM TUCHUILUIMHBI U BU/bI Y4eOHOM padoThI

Bup yuedHoii padoTbl O0bem yacoB
O0bem 00pa3oBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIATIIIMHbI 46
B T.4..
TEOpeTUIeCcKoe o0ydeHne 26
IIPaAKTUYECKUE 3aHATUS 14
CamocrosiTenpHas pabora 6
[TpomexyTouHas aTTectanus — Apyras ¢opma KOHTPOJIS -




2.2. TeMaTH4yeCKMil IJIAH U COAePKAHME YUEOHOH TMCHUNIMHBI

Koanl
KOMIIeTeHIHH U
JIMYHOCTHBIX
HaumeHnoBanue Oonbem, PEyILTATOB,
Conep:kanue y4eOHOro Matepuasa u GopMbl OPraHU3aAMUM AeITeJILHOCTH 00y4a0IIMXCS ¢popmupoBanmnio
pa3aeyioB u TeM yac
KOTOPBIX
CImocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
BBenenue Coaep:xxanue yueOHOro MaTepuaJia 1 OK 01
Jleknumn OK 09
Beenenue. Llenu u 3a1aun y4eOHOI TUCHUIUIMHEI, €€ B3aUMOCBS3H C JPYTHUMHU
JTUCITUTUIMHAMY. 3HAYCHHE MATEPHUAIOBEICHUS B PEIICHUN BAXKHEUIITNX TEXHUUYECKUX MPOOIeM,
CHUKEHUU MaTE€pUaTOEMKOCTH U3/EJIHM, TOBBIIIEHUH IPOYHOCTH, HAJICKHOCTH U 1
JIOJITOBEYHOCTU MEXaHU3MOB U MpuOopoB. VicTopust pa3BUTHS METAJUIOBEICHUS B
Poccun. Bkiag Yepnona J[.K. B pazBuTue MarepuaioBeicHUs
Pa3nes 1 3akonoMepHOCTH GOpMHUPOBAHHS CTPYKTYPbl MATEPHAJIOB 14 OK 01
Tema 1.1 Copepxanue yueOHOro Mmarepmuasa OK 09
Ctpoenue u Jleknumu
CBOMCTBA ATOMHO-KPUCTAJUIMUECKOE CTPOCHHUE METAIIJIOB, 0COOEHHOCTh CTPOEHUS. THIIBI
MeTaJI0B KPUCTAJUTMYECKUX PEIIETOK METAIUIOB. AJUIOTPOIHUS U MOTUMOP(HBIE TTPEBpAIICHHS.
AHM30TpONUs CBOKMCTB. MeTaibl B neproanyeckor cucteMe Meneneena.
3aKoHbI KpUCTAUIM3AK MeTaioB. CTpOoeHHE pealibHbIX KpUCTAIIOB. JleeKTh 6
KPUCTAJUIMYECKOM permeTku. MUKpoaHaan3 1 MakpOoaHaIN3
DuU3NYECKUE U XUMUYECKHE CBOMCTBA METAJUIOB. TE€XHOJIOTMYECKUE CBOMCTBA:
KUJKOTEKYJIeCTh, ycaJlKa, CBAPHBAEMOCTh, 00pa0aThIBAEMOCTh PEe3aHHEM
Mexannveckne CBOMCTBa METAUIOB. TBEPAOCTh, MIIACTUYHOCTD, MPOYHOCThH, U3HOCOCTOUKOCTD,
yaapHas Bsi3KocTh. CTaTHYECKHE U JUHAMUYECKHUE UCTIBITAHUSI METAJUIOB U CIIJIABOB
Tema 1.2 Conep:xxanue yueOHOro MaTepuaJia OK 01
®opmupoBanue | Jlekuun 5 OK 09
CTPYKTYPBI JIMTBIX | Kpucramimsanus MeTauioB U CriaBoB. @opMa KpUCTAIJIOB U CTPOEHUE CIIUTKOB
MaTepHaJIoB CamocrosiTejibHas padoTa




Pacder TBepAOCTH M CpaBHUTENBHBIN aHanu3 Mapok craner Ct45 u 1IX15 no metony bpuness

Tema 1.3
JAmnarpamMmmbl
COCTOSIHUS
MeTaJUIOB H
CILUIABOB

Coaep:xanue yueOHOTro MaTepHaJia

Krnaccudukanus u cTpykTypa METauIoB U CIU1aBOB. CBA3b MEXIY JUarpaMMaMu COCTOSHUS U
cpoiictBamu. [loHsitue «crmasy. IloHATHE O 3€pHE, IPaHULIE 3EPEH

IlousTns o caBax u METOJAaX MX ITOJYUCHUA. MCTOI[ TEPMHUYCCKOI'O aHalInu3a, KPUBBIC
OXJIAXKIACHUA

[Tonsitue muarpammel coctostaus. [loctpoenue nuarpammel Pb - Sb OcobennocTr cTpoeHusl,
KPUCTALTM3AI[UU ¥ CBOWCTB CIIABOB, MX Kiaccudukanys. OCHOBHBIE THITHI TUATPaMM
COCTOSIHUS CIJIABOB JIBOMHBIX CUCTEM.

Huarpamma coctosinus Fe — C. ®a3oBble U CTPYKTYpHBIE cOCTaBIsitoye. Posib quarpammsl B
Hayke 0 MeTtajuiax. IIpakTuueckoe 3HaueHne

Pa3znen 2 OCHOBBI METALTYPIrHY€CKOI0 POU3BOACTBA OK 01
Tema 2.1 Conep:kanue y4e0HOro MaTepuasa OK 09
OcHoBHbBIE Jlekuun
NOHATHS U CoBpeMEHHOE METAJUTYPTUYECKOE ITPOU3BOJICTBO U €r0 MPOAYKIMs. Buibl pyibl, MOATOTOBKA
onpeaeleHus PYJbI K IIJIaBKE
MeTaLIyprudeckux | CriocoObl moyrydeHus 4yryHa U cTaiai. Matepuaisl 1Jisl IPOU3BOJICTBA METAJUIOB M CIUIABOB
nponeccon CrpoeHnue, CBOICTBA U MAPKUPOBKA YYTYHOB
ITpongykuust nomeHHOM 11aBku. [lonydenne cranu
JInTelinple CBOMCTBA CIUIABOB
Pa3nes 3 Cnoco0bl M3MEHEHHS CTPYKTYPbI MATEPHAJIOB OK 01
Tema 3.1 Coaep:xaHue y4eOHOr0o MaTepHuasia OK 09
Tepmuueckas u Jleknun
XHMHUKO- Knaccudukanus BunoB repmuueckoit oopadotku. [IpeaBapurtenbHas 1 OKOHUATEIbHAS
TepMHYecKas TepMuyeckas o0padotka. OTkuUr 1-ro posa: TOMOr€HU3aMOHHBIN, PEKPUCTAIIIN3AMOHHBIH,
o0padoTka OTJKUT JUISl CHSATHS BHYTPEHHUX HarnpspkeHU. OTKUT 2-ro pojia: MOJIHbIN, HETIOIHbIH,
MeTaJJI0B HopMasu3aiys. BiusiHue BeIMYMHBI 3epHa Ha CBOWCTBA CTaJIU
CILIABOB 3akaJsika, OTIYCK CTaJId. 3aKaJIMBAEMOCTb U MPOKAIMBaeMOCTh cTainu. OKOHYaTenbHas

TCPMHUYICCKAA o6pa60TI<a cTalM. 3aKallka MOJIHAs ¥ HEIlOJIHAs. Buawr 3aKaJIKH,

3aKaJlouHble cpenbl, e eKTsl, 3akaika TBY. OTnyck cTanu: HU3KUHM, CpeAHUA, BHICOKHA.
Biistnue Temneparypsl OTIIyCKa Ha CBOMCTBA CTall

[TonsiTe XMMUKO-TEpMHUIECKO 00padoTku ctamu. CynmHOCTh mporiecca u Buabsl X TO.
Hasnauenue u Bunbl nemenrtauu. llemenrtamus B TBepaoM kapOrotusarope. ['azoBas
[IEMEHTAIINsI, HUTPOIIEMEHTAIMS CTau. A30TUPOBAHHE CTAJU, IMaHupoBaHue, Tuddy3noHHas
METaJUIM3alMs




Ha3HayeHne 1 TEXHONOTHYECKHAE BO3MOKHOCTH LIEMEHTAIlUH, a30TUPOBAHNUS, AJINTUPOBAHNUSA,
XPOMMPOBAHUS

CamocrosiTesbHasi padora

Pacuet TBepocTH 00pa3IoOB CTAIM O 3aKAJIKH, ITOCTIE 3aKAJIKU U OTIYCKa 2
Pa3jnen 4 KoHcTpyKIiMOHHBIE MaTePHAJIbI, IPUMeEHsieMble B MAIIMHOCTPOECHHH W IPHOOPOCTPOEHUH 13 OK 01
Tema 4.1 Copepxxanue yueOHOIro MaTepuasa OK 09
JlerupoBaHHbIe Jlexnun
CTAH Bnusinue nerupyromux 3J1eMEeHTOB Ha CBOMCTBa cTaiu. MapKupoBKa JISTMPOBAHHBIX CTajeH.
O6ume TpeGoBaHusl, MPeIbsBIIEMble K KOHCTPYKIIMOHHBIM MaTepHaJiaM.
Knaccudukanus KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTaJIel, paclIu(ppOBKa MAPKUPOBOK. 5
KoHCTpyKIIMOHHBIE KOPPO3HOHHOCTOMKHE U KAPOCTOMKHUE CTAJIU U CILJIABbI
Knaccudukanus nHCTpyMEHTAIBHBIX JISTUPOBAHHBIX cTaliell. PaciudpoBka MapKUpOBOK.
OcHoBHBIE TPEOOBaHMSI, TPEIBIBIIIEMbIE K HHCTPYMEHTAIBHBIM CTAJISIM.
[ToHsiTHE TEMIOCTOWKOCTH, OBICTPOPEKYIIIHE CTATH
Tema 4.2 Coaep:xanue yueOHOro MaTepuaJia
MarepuaJsi ¢ Jleknun
0Cco0BIMH 1
TexHoJorudeckumu | Knaccudukaius TBEpIbIX CIUIAaBOB, UX IPYIMIIbI, IPUMEHEHHUE, paciin(poBKa MApKHUPOBOK
CBOMiCTBaAMH
Tema 4.3 Copepxanue yueOHOro MmaTepmuasa
Mensb u ee Jlekumnu 1
CILIABBI CsoiictBa menu. [Tpumenenne menu. JIarynu, ux cBolcTBa, MApKMPOBKA U IIPUMEHEHHUE.
bponssl. Jlepopmupyemblie 1 TuHEHHbIE OPOH3BI.
Tema 4.4 Copepxanue yueOHOro Mmarepuasa
AJIIOMMHUI H Jlekumnu
CILIABBI HA €0 CsoiicTBa, 00111as1 XapaKTepUCTHKA, TPUMEHEHHE aTFOMUHUEBBIX CIUIaBOB. Jlerupyromue
OCHOBE anemeHThl. Kiaccudukaiys amoMIHUEBBIX CIIABOB: JTUTEHHBIE U 1epopMupyemele, 1
yIPOYHSIEMbIE U HEYIPOUHsieMble TepMo0oOpaboTkoi. CrutaBbl ciucteMsl Al-Mg-Li
MapkupoBKa aTlOMUHUEBBIX CIIABOB
Tema 4.5 Conep:xxanue yueOHOro MaTepuaJia
Marnuii 1 ciiaBbl | Jleknuu
HA ero OCHOBe CaoiicTBa, 001111 XapaKTepUCTHKA, IPUMEHEHNE U MapKUPOBKA MAarHUEBBIX CILIABOB. 1

BzauMmogeiicTBue Maraus ¢ JICTUPYIOIIHMMHU 3JICMCHTAMHA U UX BJIIMAHUC HA CBOMCTBA CILIAaBOB

Tema 4.6
Turan 1 crjIaBbI

Coaep:xxanue yueOHOro MaTepuaJia
Jleknuun




Ha €ro OCHOB¢

CpoiicTBa, 00111ast XapaKTEPUCTUKA, IPUMEHEHUE U MApPKUPOBKA TUTAHOBBIX CILIABOB.
BiistHue Jierupyommx 31eMeHTOB U IPUMECE Ha CBOMCTBA CILUIABOB TUTAHA

CamocrosiTesbHasi padora

PacmmdpoBka Mapok JISTHPOBAHHBIX CTAJICH M IBETHBIX CIUIABOB

Tema 4.7 Koppo3us
METAJLJIOB. 3alUTa
0T KOPPO3UH

Conep:kanue y4eOHOT0 MaTepuaJia
Jlexuuu

[TonsiTue, cymHOCTh Mpouecca Koppo3uu. CriocoObl 3aIIUTHL OT KOPPO3HUHU:
JIETUPOBaHME, XUMHUKO-TEpMUYECKas 00paboTKa MeTajia

Pazgea S Hemera/uinyeckue 1 KOMIO3UIHOHHBIE MATEPHAJIbI

Tema 5.1 O61ue
CBeJICHHUA 0
HeMeTaLJIHYeCKHX
MaTepHaJjax

Conep:kanue y4eOHOT0 MaTepuaJia
Jlekumnu

OcHOBHBIE TPYIIIBI HEMETAUINYECKUX MATEPUAIIOB: IIPUPOIHBIE, UICKYCCTBEHHBIE,
cuaTeTnaeckue. OcoO0eHHOCTH UX cBOiCTB. O0IacTH MPUMEHEHUS! HEMETAIUTHYECKIX
MaTepUaJIOB B TEXHUKE

Tema 5.2 Ctekia

Coaep:xanue yueOHOro MaTepuaJia
Jleknun

HeopraHqucm/Ie CTCKJIa U OPpraHN4YCCKUC CTCKJIA, UX MMPCUMYIICCTBA U HCAOCTATKH, BUJIbI 1
obnactu IIPUMCHCHMN, o0yacTH UCIoab30BaHusd. CHUTAJIbI

Tema 5.3 Pe3uHbl

Coaep:xanue yueOHOro MaTepuaJia
Jlekumnu

MexaHuueckre CBOMCTBa pe3nHbI, BIUSHUE TEMIIEpaTypbl Ha MeXxaHH4ecKkue cBoiicTBa. CocTaB
PE3UHBI: BYJIKaHU3UPYIOIIUE BELIECTBA, HATOJHUTEIH, IUTACTU(PHUKATOPHI, TPOTUBOCTAPUTEIH.
Pa3HOBUAHOCTH Kay4yKOB: HaTypaJIbHbIN, CHHTETUYECKUI

Tema 5.4
KomMno3unuonnbie
MaTepuabl

Conep:xxanue yueOHOro MaTepuaJia
Jlekumnu

Kommo3urmonnsie MaTepuabl: Kiiaccuukaius, CTpOCHHE, CBOWCTBA, TOCTOMHCTBA U
HepoctaTku. OcHoBHBIE BUIBI KM: CTEKIIOMIIACTUKH, YTIIETIIACTHKH, OOPOIUTACTHKH.
Turnbl yNpOYHHUTENEH: JUCTIEPCUOHHBIE YACTUIIbI, BOJIOKHA

OK 01
OK 09




3. YCJIOBUS PEAJIM3AIIANA YYEFHOM JUCHUILIMHBI

3.1. MaTepunajibHO-TeXHUYecKoOe o0ecrieyeHue

Peanuzanus nporpammsl penoiaracT HalTuuue

- yueOHOW ayauTOpWUU I TPOBENCHUS JIGKIHMOHHBIX 3aHSATHH, TPYMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJBTAIMi, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOW aTTeCTallMu: CTOJbI U
CTYJIbs JIJIsl o0y4aromuxcsi, pabodee MECTo mpernoaaBaTelis, yueOHas T0CKa.

- 1abopaTopuy MaTepHaloBeIeHUs — 3TO yueOHas ayIuTOpUs JJi IPOBEICHUS IPAKTUUECKUX
U JIa0OpATOPHBIX 3aHATUN, TPYNIOBBIX U WHIUBUIYAIbHBIX KOHCYJIbTAI[MH, TEKYIIET0 KOHTPOJS U
IpoMeXyTOuHOM arrectanuu. OOopynoBaHHMe U MeOelb: CTONBI W CTYNbs A1 OOydaromuxcs,
pabouee MecTO mpernoaasaress, MUKkpockonsl MuM-7, tBepnomepsl: Poksenn, bpunenns, Bukkepc;
IUTaKaThl, KOMILIEKT O00pa3loB AJsi U3y4EHUS MUKPOCTPYKTYpP METaJUIOB, JI0CKa y4yeOHas, CTeUIax
110J1 TBEPIOMEPHI.

B kadecTBe mnoMemieHWi A CaMOCTOSITENIBHON pPa0OThl 00YyYalOIIMXCS HCIOJIb3YyeTCs
YUTANBHBIA 3a]1 C MOCAJOYHBIMH MECTaMHU Ha KOJMYECTBO OOYYAIOUIMXCS, aBTOMAaTHU3WPOBAHHbIC
paboure MecTa JAjis YMTaTelel C BBIXOAOM B ceTh MHTEepHET U 3JeKTPOHHYIO MH()OPMAIOHHYIO
obpazoBarensuyo cpeny YIJITY, mporpammHoe obecriedeHHe OOIIero Ha3Ha4eHUs. TeXHOIOTHS
OecpoBOIHOM JIOKaIbHOM cetn Wi-Fi.

3.2. UudopmanuoHHoe o0ecniedeHHe pealn3alii NPOrpaMmMbl
Jus peanuzamuui  mporpaMMbl  y4eOHON TUCIMIUIMHBI OWOIMoTeuHBIH (QoHA 00pa3oBaTenbHON
OpraHM3allid HMEeT IeYaTHbIe W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHBIE W WH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEH/TyeMble JUIS1 UCTIONIB30BaHUs B 00pa30BaTeIbHOM IIpOIIecce.

3.2.1 OcHoBHBIE YIEKTPOHHBIE U3aHUS (3JIEKTPOHHBIE PECYPChI)

1. 3ewmckos, 0. I1. Marepuanosenenue : yuednoe nocodbue mig CIIO / FO. I1. 3emckos, E. B.
AcmoioBa. — 4-¢ usn., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 228 ¢. — ISBN 978-5-507-
52306-1. — Tekcr : anekTpoHHbIH // JlaHb : 2JIEKTPOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/447287 — Pexxum mocTyma: s aBTOPU3. MOJIb30BATEIICH.

2. CamnyHos, C. B. Matepuanosenenue : yuebnoe nocodue s CIIO / C. B. CanyHoB. — 5-¢
u3n., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 208 c. — ISBN 978-5-507-50650-7. — Texkcr :
DIIEKTPOHHBIN / Jlanp : 3JIEKTPOHHO-0MOIMOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/453212 — Pesxum gocTyma: Juisi aBTOPH3. MOJIb30BATEICH.

3. Marepuanosenenue : yueOHo-meronudeckoe nocodue / cocrasurenu C. B. XKykosa [u
ap.]. — 2-e u3n., crepeorunt. — moc. Kapaaero : KI'CXA, 2024. — 70 ¢. — TeKcCT : 31eKTpOHHBIN
// Jlamw : snmexTpoHHO-OMONMMoTeuyHas cucrema. — URL: https://e.lanbook.com/book/416783 —
Pexwum noctyna: st aBTOpU3. TIOIH30BATENCH.

3.2.2. IonoJTHUTEIbHbIE HCTOYHUKHU
1. Canynos, C. B. Marepuanosenenue : yue6Hoe nocooue s CITIO / C. B. CanmyHoB. —
CankT-IlerepOypr : Jlanb, 2020. — 208 c¢. — ISBN 978-5-8114-6368-8. — TekcT : 371€KTpOHHBIIA //
Jlanb : anekTpoHHO-OMOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/151219 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

2. 3emckos, 1O. I1. Marepuanosenenue : yuebnoe nmocooue 1t CITO / O. I1. 3emckos, E. B.
AcmoioBa. — Cankr-IlerepOypr : Jlans, 2020. — 228 c. — ISBN 978-5-8114-5790-8. — Tekcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTETHAS cucreMa. — URL:
https://e.lanbook.com/book/152593 — Pesxxum gocTyna: 1uist aBTOPH3. MOJIb30BATEIEH.

3.2.3. DIeKTPOHHBIE pecypchl

1. DOnextpoHHbIe pecypc «MertamnooOpadotka». dopma nocryma: MeramnoodbpaboTka —
Bukunenus, https://ru.wikipedia.org

2. Online-moctyn K rOCyJapCTBEHHBIM CTaHJapTaM. dopma JOCTyTA!
http://standards.narod.ru/gosts/


https://e.lanbook.com/book/447287
https://e.lanbook.com/book/453212
https://e.lanbook.com/book/416783
https://e.lanbook.com/book/151219
https://e.lanbook.com/book/152593
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/
http://standards.narod.ru/gosts/

3.2.1 UuTepHep-pecypcehl
—MarepuanoseneHue
https://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie kurs lektsiy .pdf
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM U CIUILIMHBI

Pe3yabTarsl 00yyeHus

Kpurepum oueHku

DopMbI U METOBI

OLIEHKH
YMmeThb:

e BLIOMpaTh Martepuaisl | IIpaBHILHO pacmo3HaHbl HE MEHee 3-X BHJOB | - IPAKTUYECKHE
JUIL KOHCTPYKIUH MO UX KOHCTPYKLIMOHHBIX MAaTe€pHajoB II0 BHEUIHEMY | paboThl,

HA3HAYCHHIO M YCIIOBUSM
JKCILTyaTaluu;

® TIPOBOJHTH
WCCJICIOBAHMSI U
UCIIBITaHUS MaTEPUAJIOB;

e paborath ¢
HOPMAaTHUBHBIMH
JIOKyMEHTaMu JJisl BbIOOpa
MaTEepUaoB C LEJIbIO
obecrieueHus TpeOyeMbIX
XapaKTEPUCTUK U3JICIIUMN.

® pacro3HaBaTh u
KJ1acCU(pHUITUIPOBAThH
KOHCTPYKIIMOHHBIE Hu
CBIPbEBBIC MAaTepHUalbl IO
BHEIIHEMY BULY,
MIPOUCXOXKICHUIO,
CBOMCTBAM,;

o HO,I[6I/IpaTB MaTCpHabl

N0 WX HA3HAYCHUIO W
YCIOBHSIM  JKCILTyaTaluu
JUTSL BBITIOJIHEHUS paboT;

® BBIOMPATH u
pacmmppoBbIBaTE  MapKu
KOHCTPYKIIMOHHBIX
MaTepuaos;

® ONpenemnsiTh TBEPIAOCTh
METaJIOB;

® ONpENeNsiTb  PEKUMBI
OT)KUTa, 3aKalIKU U OTITYCKa
CTally;

BHUAY IIPOUCXOXKICHUIO, CBOMCTBaM (COFJ’I&CHO

'OCT 380-88, 16523-88)
BepHo npuBeaeHbl MpuMepbl HE MEeHEee 3-X MapoK
KOHCTPYKLIMOHHBIX MaT€pHaJIOB
Mapku KOHCTPYKIIMOHHBIX MaTepuasoB
KJIaccH(UIIMPOBAaHbI BEPHO He MeHee YeM 110
TPEM NMPU3HAKAM
IHoadop MaTepuaJIoB 10 UX HA3HAYCHUIO U
YCIIOBUSIM IKCIUTYaTallK U JUIS BHITOJTHEHUS
paboT BBIIIOJIHEH BEPHO, B COOTBETCTBHH €
YCJI0BHSIMH 32/JaHUSA U C IPABUJIbHBIM
HCNO0JIb30BaAHMEM NPUOOPOB (YKa3aHO HE MEHEe
3-x crmoco0oB nmogbopa MarepuaioB) Mapku
KOHCTPYKLIMOHHBIX MaTepHaioB paciin(ppoBaHbI
U BbIOpPaHbI BEPHO, B COOTBETCTBHH €
YCIOBHMSIMM 32JaHHUSA M ISl IPOCKTUPOBAHUU
W31 aBUACTPOCHUS
IIpoBeneH BepHbI CpaBHUTEJIBLHBIN aHAJM3
TBEPAOCTH YKa3aHHOU JeTalu
TBEprocTh MaTepuana ompejaejieHa BepHO, B
COOTBETCTBUM ¢ MeTOA0M bpuHens umm MetToaom
Poksenmna TeépaocTe MaTepuana paccUyMTaHa B
COOTBETCTBUM € METOAMYECKUMH YKAZAHUSIMH
Bb10pano npaBuiibHO HE MeHee 3-X ClI0CO00B U
PEKUMOB 00paOOTKU METAJIOB [l H3TOTOBIICHUS
pa3IMYHBIX JeTajeil B COOTBETCTBUHU C 3aJJaHHEM
To4HO M MOJHO PACKPBITHI CIIOCOOBI 1 PEKUMBI
00pabOTKK METaJIOB JJIsl H3TOTOBJICHUS
pa3INYHBIX AeTaneil Buabl KOHCTPYKIIMOHHBIX U
CBIPBEBBIX, METAIUTMUECKUX U HEMETAJUINYECKUX
MaTepuajoB MPUMEHSIEMBIX B aBUACTPOCHHUH
BbIOpaHbI NPABUJIBLHO B COOTBETCTBUM € MX

- YCTHBIN ONPOC

nonbupath  CmocoObl U .
cBoiicrBamu Ha3BaHo He MeHee 3-X
PEXKUMBI 00paboTKu . .
KJIAaCCU(UKAIINI, CBOWCTB U MApPKHUPOBOK U
METAJIJIOB (uTheM, .
.’ | obmacrelt mpUMeHEHUsT KOHCTPYKIIMOHHBIX
JTaBIICHUEM, CBapKoH,
MaTepHaoB
pesaHueM W Op.) IS
IMepeuunciieHbI Bce MPUHIIMITH KX BEIOOPA JUIS
W3TOTOBJICHHSI  PA3IIUMYHBIX
. MPUMEHEHHUS B TPOU3BOJICTBE
neTanei
Hcnoab30BaHo HE MeHEe 3-X MPU3HAKOB
KJacCU(UKAUN KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB
Ha3zBaHbl Bce OCHOBHBIEC CBEICHUSI O HA3HAYCHUH U
CBOICTBaX METAIIJIOB U CIUIABOB U O TEXHOJOTHH UX
MIPOM3BOJICTBA
3HaTh:
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® (OCHOBHBIC BHbI
KOHCTPYKLIHOHHBIX u
CBIPBEBBIX, METAJUTUUECKUX
)41 HEMCTAJTNIMYCCKUX
MaTepUaJioB;

¢ KiaccuuKanuio,

CBOMCTBA, MAapKUpPOBKY U
obnacthb IPUMEHEHUS
KOHCTPYKLIHOHHBIX

MAaTepHaJIOB, MPUHIUIIBI UX
BBIOOpA Ui IPUMEHEHUS B
MPOU3BOJICTBE;

® OCHOBHBIC CBCICHUS O
Ha3HAUCHWHW M CBOMCTBax
METAJUIOB M CIIJIaBOB, O
TEXHOJIOTHU HX
MPOU3BOJICTBA;

® OCOOCHHOCTH CTapeHHS
METAJlJIOB M MX CILJIABOB,

3aKOHOMEPHOCTH
MIPOIIECCOB
KPUCTAJLTU3AI[UN u
CTPYKTYpOOOpa3oBaHus;

® BUJIBI 00paboTKu

METAJIJIOB U CIUIABOB;
® CYUIHOCTh

TEXHOJIOTUYCCKUX
MPOIIECCOB JIUThs, CBapKH,
o0paboTku METAIIJIOB

JIABJICHUEM U PE3aHHEM;

® OCHOBHI
TEpPMOOOPabOTKHI
METAaJUIOB;

e CrocoObI 3aIIUTHI
METaJJIOB OT KOPPO3UH;

e TpeOOBaHUS K KAUECTBY
00paboTKH AeTaliei;

e BUABl H3HOCA JeTajel
1 y3II0B;

® 0COOEHHOCTH
CTPOCHHS, Ha3HAYCHUS W
CBOMCTBA Pa3NUYHBIX TPYIII
HEMETAILTHIICCKIX
MaTepuasos;

® CBOIICTBA CMA304YHBIX U
abpa3MBHBIX MAaTEPHAJIOB;
KIIaCCU(UKALIUIO U
CIocoObI OTyYeHUst
KOMITO3UITMOHHBIX
MaTepHajoB.

OcHoOBHbIE cBeJleHHs1 O HA3HAYCHUU U CBOMCTBAX

METAJIJIOB U CIUIABOB U O

TEXHOJIOTUH UX TPOU3BO/ICTBA MePevyncaeHbl

BEpPHO

IIpaBu/IbHO 00BSICHEHBI 0COOEHHOCTH CTPOEHUS

METAJIJIOB U UX CILIaBOB, 3aKOHOMEPHOCTHU
IIPOLIECCOB KPUCTAIN3ALIUN U

CcTpyKTypooOpazoBanus IlpaBuibHO

nepevyncaeHbl
BH/IbI 00pa0OTKH METAJIOB | CIIJIABOB
Knaccupukanuss  KOHCTPYKIIMOHHBIX

MaTepUajoB MPOBeAeHAa BEPHO
IIpaBubHO Ha3BaHbI IPUHIUIIBI X BHIOOpA JIS
MIPUMEHEHUS B

MIPOU3BOJICTBE, MAPKUPOBKA

Knaccudpukauusi  rpynn TepMooOpaboTKu
METaJIJIOB MPOBeJeHA BEPHO

Ha3BaHo u 00bsICHEHO IPABUJIBHO HE MeHee 3-X
BUJIOB 00paOOTKH METAJJIOB U CIJIABOB TOYHO U
IIOJIHO B COOTBETCTBUH C 3aJJaHUEM

[IpaBu/IbHO CTPYKTYPHPOBAHBI HE MeHee 3-X
IpyNI METAUNIMYECKUX MATEPUAIIOB C
OCOOCHHOCTSIMU CTPOCHHSI, HA3HAYEHUS 1 CBOMCTB
BocnpousBeneHo BepHO CoiepKaHNUE KaXKI0r0
BUJa 00pabOTKH METaJUIOB U CILIABOB

Yxka3aHo He MeHee 3-X TPyl BUJIOB TEPMUYECKON
00paboTku MeTauioB U3/10KeH0 NMPaBUIBLHO
COJIepXKaHue TPYIIBI BUAOB TEPMOOOPAOOTKH
METaJIJIOB

To4YHO U MOJIHO U3J107KeHbl IPUYUHBI KOPPO3UU U
CIocoObI 3alTUTHI

To4HO U MOJIHO NepeYncIeHbl BU/IbI

U3HOCa JieTanei v y3/10B (He MeHee 3-X)

BepHo packpbIThI BUJIbI H3HOCA JI€TAJEH U y3JI0B
IIpaBuIbHO Ha3BaHBI 0COOCHHOCTH CTPOCHHS,
Ha3HAYeHWs] W CBOMCTBA pAa3NMUYHBIX TPYII
HEMETAJUIMYECKUX MaTeprajioB

I[IpaBuabHO Ha3BaHO He MeHee 3-X TIpymI
METOJOB  OLIEHKM M  OCHOBHBIE  CBOMCTBa
aBUAIMOHHBIX MaTEPHUAJIOB

BepHo 00bsICHEHO cOzIEp)KaHHE KaXKIOTO0 METOona
OLICHKM CBOWCTB aBHMALlMOHHBIX  MaTepHallOB
YcTaHOBJICHO NMPABUJIBHOE COOTBETCTBUE MEKIY
METOJIaMH OLIEHKH U OCHOBHBIMH CBOMCTBaMH
MalIMHOCTPOUTEIBHBIX MaTEPUAJIOB

I[IpaBuIbHO Ha3BaHBI MPOIECCHI, MPOUCXOASIINE
B METaJUlaX U CIJIaBax

IIPU Pa3INYHbIX BO3JEHCTBUSIX

YcTaHoBIIEHO PABUJIbHOE COOTBETCTBHE MEXKY
IpoLeccamMu, MPOUCXOIAIINMH B METaJIaX U
CIUJIaBaxX MPH Pa3JIMYHBIX BO3JIEUCTBUSIX HA HUX

- IPaKTUYECKHE
paboTHI,
- YCTHBIH OIIpOC

12




[Tpunoxenue 1

MuHHCTEpPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepanyu
OI'bOY BO VYpanbckuii rocyJapCTBEHHBIN JIECOTEXHUYECKUN YHUBEPCUTET

YpanbCKuil TECOTEXHUUECKAN KOJUIEIK

®OHA OHEHOYHbIX CPEJICTB
10 YYEBHOU JUCHUIUIMHE
OI1.04 <MATEPUAJIOBEIEHUE»

CrennanbHOCTh 25.02.08 DxkcruryaTarus 6€CUIOTHRIX aBUAITMOHHBIX CUCTEM

CocraButens(u)  1.0.H., TOIIEHT ®omuH B.B.

Exarepun0ypr, 2025
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1.001mume mooKeHus

®onn  oueHounsix cpeAactB (POC) mnpenHasHayeH i KOHTPOJS U OIECHKH
0o0pa3oBaTeNbHBIX  JIOCTMXKEHMH  CTYJIEHTOB, OCBaWBAIONIMX MOPOrpaMMmy  ydyeOHOMU
nucuurnae OI1 04. MatepuanoBenenue.

®OC BKIIOYAIOT KOHTPOJIBHO-U3MEPUTENbHBIE MaTepHaibl sl  MPOBEICHUS
MPOMEXYTOYHON aTTECTAIlMK B COOTBETCTBUU C MPOTpaMMOi y4eOHON AUCIUILTAHBI.

Ouenounsie cpencrBa (OC) pa3aensioTcs Ha CpeacTBa MPOBEPKU (KOHTPOJIHHBIC
3a/1aHusl), MOKA3aTeIu BBIMTOJIHEHUS, KPUTEPUU OIICHKHU:

- CpelcTBa MPOBEPKU (KOHTPOJIbHBIC 3aJaHMsI) BKIIOYAIOT OJHY HJIM HECKOJBKO
3a1ad (BOMPOCOB) B BHUJE KpaTkoll (OPMyIHpPOBKU NEUCTBUM (II€SATEIBHOCTH), KOTOPHIE
CJIelyeT BBIIIOJIHUTD, UM OMMCAHUE PE3yIbTaTa, KOTOPHIH HY>KHO MOJTYYUTh;

- MOKa3aTeIN BBIMOJHEHUS MPEACTaBISAIOT cO00i (opMaInM30BaHHOE OIMHUCAHUE
OIICHMBAEMBIX OCHOBHBIX (KJIIOYEBBIX) MapaMeTpPOB Mpoliecca (aIroputMa) Wik pe3ysbTara
NEeSITENbHOCTH;

- KPpUTEPUU OLIGHKH OIKCHIBAIOT TMpaBWJia OMNpECICHUs YHUCICHHOW WIH
BepOATHHOM OIIEHKHU MPHU CPaBHEHUM TOKa3aTeJIed BBIMIOJHEHHS C pe3yibTraramu (Tpolecca
WIH NPOJIYKTa) NEUCTBUIA, JEMOHCTPUPYEMBIX (TIOTYUYEHHBIX) aTTECTYEMBIM.

2. Pe3yabTaThl 0CBOCHHMS Y4eOHOM JUCHUILIMHBI, MOAJIe/KAIIHe IPOBEpKe.

B pe3ynbrate ocBoeHUS YIeOHOH NUCIUTUTHHBI O0YYarOIIHIACS TOJDKEH

3HaTh:

® OCHOBHBIC BUJbl KOHCTPYKIIMOHHBIX U CHIPbEBBIX, METAJUTMUECKUX W HEMETaTUYECKUX
MaTepHasoB;

e KjaccHU(UKaIMIO, CBONCTBAa, MApKUPOBKY M 0O0JACTh MPUMEHEHHUS KOHCTPYKIIMOHHBIX
MaTepuaoB, MPUHIIUIIBI UX BbIOOpA JJI MPUMEHEHUS B TPOU3BO/JICTBE;

® OCHOBHBIC CBEJICHUS O Ha3HAYCHWU W CBOMCTBaX METAJUIOB M CIUIABOB, O TEXHOJOTHH UX
MIPOU3BO/ICTRA;

® OCOOCHHOCTH CTapeHUsT METAUIOB W WX CIUIAaBOB, 3aKOHOMEPHOCTH IMPOIECCOB
KPUCTAITM3AIUHN B CTPYKTYPOOOpa3oBaHMUs;

e BuU/bI 00pabOTKK METAJIJIOB U CIUIABOB;

® CYIIHOCTh TEXHOJIOTHYECKUX IMPOIIECCOB JIUThS, CBAPKU, 0OPAOOTKH METAJLIOB JAaBJICHHEM
U pe3aHHECM;

® OCHOBBI T€PMOOOPAOOTKH METAIIIOB;
CIIOCOOBI 3aIIUTH METAIIOB OT KOPPO3HUU;
TpeOoBaHUS K KauecTBy 00pabOTKHU AeTaneil;
BHJIbI U3HOCA JETAJIEH U y3JI0B;
OCOOCHHOCTH CTPOCHHWS, HA3HAUYCHUS W CBOWCTBA PA3IMYHBIX TPYII HEMETaUTHYCCKUX
MaTepHaJIOB;

® CBOICTBAa CMa30YHBIX M a0Pa3UBHBIX MATEPUAIIOB;

® KJIaCCH(HUKAIUIO U CLIOCOOBI MOTYYSHHS] KOMITIO3UIIMOHHBIX MaTEPHAIIOB.

YmMeTh:
* BbIOMpaTh MaTEepPHAIIBI ISl KOHCTPYKIIMH 110 UX HA3HAYCHUIO U YCIOBHUSAM DKCILTyaTallHH;
* MPOBOJUTH UCCIEAOBAHUS U UCIIBITAHUS MAaTEPHUAIIOB;
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* paboTaTh C HOPMATHBHBIMU JOKYMEHTAMH ISl BBIOOpA MAaTEPUAIIOB C IENBI0 00ECTICUCHIS
TpeOyEeMBIX XapaKTEPUCTUK U3ICITHIA.

* pacro3HaBaTh M KJIACCU(DUIIUPOBATh KOHCTPYKIIMOHHBIE U CHIPhEBBIC MATEPUAIIHI 1O
BHEIIIHEMY BUJLY, IPOUCXOXKICHHUIO, CBOWICTBAM,

* 1moAOUpPATh MaTEepPHAJIbI M0 KX HA3HAYCHHIO U YCIOBUSM KCILTyaTallUH JIJIsl BBITIOJTHCHUS
pabor;

* BBIOMpaTh U pacmuPOBHIBATH MAPKH KOHCTPYKIIMOHHBIX MAaTEPUAIIOB;

* ONpEeIeNsATh TBEPAOCTb METAIIIOB,;

* OMNpEACIATh PEKUMBI OTIKUTA, 3AKATKU M OTIYCKA CTaJIH;

* moAOHMpaTh CIIOCOOBI M PEKUMBI 00PaOOTKH METAIIJIOB (JIMThEM, JaBJICHUEM, CBAPKOH,
pe3aHueM | Jp.) UTsl U3TOTOBIICHUS Pa3IMYHbBIX JeTaneh

O0mmue u npodeccuoHaIbHbIC KOMIIETEHIIUM:

Taomuna 1
Kon HanmeHoBaHMe pe3ysbTaTa 00y4eHUs
OK 01 Bribupats ciocoOsI penienus 3a1ad npo(ecCHOHAIBHON JesITeTbHOCTH,
OPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 09 [Tonp30BaThCst MPOPECCHOHANBHON TOKYMEHTAIMEH Ha TOCYIapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

3. OpFaHI/I3aIIHﬂ KOHTPOJIA 1 ON€HKH OCBOCHHUSA NMPOrpaMmbl JTHCHHAILINHDBI

dopMoil MPOMEKYTOUHOM aTTecTaluu OOydaroIuXcs SBIsEeTCs Apyras dhopma
KOHTPOJISL - Cllaya MPaKTHYEeCKUX pabOT M YCTHBIM OMpPOC, KOTOPBIA MPOBOAUTCS B
CPOKH, YCTaHOBJICHHBbIC yU4E€OHBIM IIJIAHOM U OMpEAesieMble KaJICHIApHBIM y4eOHbIM
rpadukom oOpa3zoBaTeIbLHOTO Ipoliecca, B hopme: KypcoBas padoTa.

Ipumepwt 3a0anuii 01 npakmuieckux pabom

Kaxnas npaktudeckass paboTa COIEPXKHT MapKy CTald, €€ Ha3HauYeHUE W
o0nacTh mpuMmeHeHus. [Ipyu BHIOJHEHUH KypCOBOM pabOTHI JOHKHBI OBITH PEIICHBI
CJIEAYIOIINE BOIIPOCHI:

1. Pacmudpyitite npencraBieHHble B Tabmuie 3 MapKu KeJI€30yTIIePOAUCTHIX
cruiaBoB.  Ompenenute kKiacc MarepuasioB. llpuBenute st KaXAoro  CIijiaBa
YHCIICHHBIE 3HAYEHHUSI €0 OCHOBHBIX MEXaHUYECKUX CBOWCTB.

2. JlaiiTe omMcaHue yCIOBUM SKCIUTyaTallMd yKa3aHHBIX B TaOnuie 3 aeTalie,
W3IEIUN WA KOHCTPYKIUU.

3. Bribepure u o0OocHyiiTe BBIOOp croco0a YMPOYHEHHS JeTajell WIN H3ICIHA,
yKa3aHHBIX B Tadymiie 1;
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4. IpuBenure pexXMMbI TEPMUYECKOW 00paOOTKM AeTaneil sl TOBEPXHOCTHOTO WIIU
00BEMHOT0 YIIPOUHEHHUS.

Taomumna 1.
Ba-
pHaHT Mapka cranu Haznauenue u 00macTh NpUMEHEHUS
1 2 3

1 Cranb 15, 20, | ManoHarpyeHHbIE I€Talli: BaJluKa, BTYJIKHU, NAJIbIbl, OCH, KOITUPBHIL.
15T Tonkue neranu, padoTarue Ha UCTUpaHue, GPUKIIMOHHBIC TUCKH,
pbluaru, BKJIABIIIN U T. 1.

2 Crans 30, 35 | Kosiblia KJ1armaHoB, IIaTyHbI, HIIULEBBIC BATUKHU

3 Cranb 40, 45 | deranu, Tpedyromue 0oiee BHICOKOH MPOYHOCTH MPH CPETHEH BSI3KOCTH:
BaJIbI KOJICHYAThIE, pacTIpeIeIUTEIbHbIC U INMUH/IEIN CTAaHKOB,
YEepBSUHBIE BAJIbl, IMJIMHPHI, LIECTEPHU MAJIOHATPy>KEHHBIE, My(]THI,
HaJIBIIBI, CyXapH

4 Cranp 50, 55, | Jleranu BbICOKO# MPOYHOCTH: 3yOUaThie KoJjieca, IITOKH, Bajlbl, TPOKATHBIC
60 BaJIKH, SKCIICHTPHUKH, OaHTaK1

5 Craib 65, 70, | Peccopbl, mpyXHHBI, A€TaJH, TIOABEPKCHHBIC a0pa3UBHOMY
85 U3HAIIUBAHUIO

6 Crans 30T Jletanu, moaBeprarouirecss ICTUPaHHUIO: OCH, BaJIbl, 3y0UaThie KoJieca,
BHJIKH, PBIYaru

7 Crans 401, Jeranu, noasepraroIyuecss ICTUPAHUIO IIPU IEHCTBUU BBICOKMX HArpy30K:
s50r JIMCKYU TPEHUsI, Balbl, II0JyOCH
8 Crans 60I" 3yOuatble Koseca, 0aH/1aXH, BarOHHbIE IITHHJIENHN, IPYKHUHHbIE I1ali0bI,

TOPMO3HBIC JUCKU

9 Crans 65T, Jletranu, paboTarolye Ha U3HOC, 3aKUMHBIE U MOAAI0IINE [JaHTU
70I" Pa3IUYHBIX Pa3MEpPOB, IPYKUHBI INIOCKUE U KPYTIIbIE, BTYJIKH,
(PUKIIMOHHBIE TUCKH, HOXKHU

10 | Cranp 15X Ilemenrtyemas ctasb. [lanblibl mopIiHeBble, pacipeaeTUTeIbHbIC BaJIbl
JIBUTATEJIEH, TOJIKaTe!, KJIallaHbl, KPECTOBUHBI KapJlaHOB, MEJIKHE
JeTaiu, paboTaroliye B YCIOBUAX U3HOCA U TPEHUS

11 | Cranp 20X [lecTepun KOpoOKuU nepeaay, KyJl1adyKoBble My(QThI, BTYJIKH,
HaIPaBJIAIOIINE TUIAHKY, HIITUHEIH, ITyHKEPbI, ONIPABKHU, KOIIHUPBHI,
LUIALEBbIE BATUKU

12 | Cranp 40X Jleranu, paboTaromue Ha CPeAHUX CKOPOCTSIX M CPETHUX YIECIbHBIX
JABJICHUSX: [IECTEPHU, IIMUH/IEIN U BaJIbl U MOJIIUITHUKAX KauyeHUs,
YepBsSUYHbIE BaJIbl, IUIMIEBbIC BaJibl. JleTanu, paboTaromue npu cpeTHux
OKPY’KHBIX CKOPOCTSIX M BBICOKUX Y/IE€IbHBIX JaBIECHUSAX MMPH HEOOIBIINX
yIApHBIX Harpy3Kkax: IECTepHH, IIMUHAETH, BTYJIKH, KOJbLIA, peiKu

13 | Cranp 45X, Kpymnnblie neranu, paboTaromue Npu CpeIHUX CKOPOCTSIX U YIEJIbHBIX
50X JABIICHUSX: MIECTEPHU, IIMUHCTN U Bajlbl, pa0oTarolie B HOIIUITHIKAX
Ka4eHHMsI. YEPBAYHbIE BAJIbI, IIUINIIEBBIE BAJIbI
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14 | Cranpb 38 XA | llecrepHu, padoTaroniye Ipyu CPeIHUX CKOPOCTAX M YACTHHBIX
JaBJIEHUAX (TpU TOBBIIIEHHON POYHOCTH € IIPEBAPUTEIBHBIM
YIIYYIICHHEM )
15 | Cranp 4512, | KpynHble netany MaJoHarpyK€HHbIE: IIIUHAEIH, BaJlbl, IIECTEPHH,
50172 JIETaJIU TSOKEJBIX CTAHKOB
16 | Cranp 18XI'T | deranu, paboTaromue Ha OOIBIINX CKOPOCTSIX, CPEAHUX U BRICOKUX
JIABJICHUSX C yapHBIMM Harpy3KaMu: HIECTEePHU, IIITHUHEIH,
paboTarolye B MOIIMIMITHUKAX CKOJIbKECHHUS, YEPBSIKH, KyJIaUKOBbIE
My(}ThI, HINMUHAETH
17 | Cranp TspxenoHarpyXxeHHbIE I€Tald, paboTaroIue MPH OOJIBIINX CKOPOCTAX U
20XTP, yIapHBIX Harpy3Kax: IMECTEPHH, TUIIb3bI, YePBIKH, KYJIaYKOBBIE MY(THI,
12XH2 MIITUHIEIN
18 | Cramp KpynHorabapuTtHsle AeTanu, IIMTAHAEIH, BAJIbl, OCH, IIUJIMHJIPHI HU3KOT'O
40XTI'P, JIABJICHUS U JIPYTUE JE€TAId MOTOPOCTPOCHUS
40XH,
40XHM,
30XH3
19 | Cranp 20X® | HekpymHble netanu (u3-3a HEOOIbIION MPOKATUBAEMOCTH ),
[I0/IBEpraeMble [IEMEHTALUU U 3aKaJIKE C HU3KUM OTITYCKOM: ILIECTEPHH,
MOPIIIHEBbIE KOJIbLIA, paclIpe/IeIUTENbHbIE BATUKH
20 | Cranp BricokomnpouHas craib, IpuMeHseMas I0cie 3aKajlKy U OTIIycKa JUIs
40X DA OTBETCTBEHHBIX JETalIEl
21 | Cranp 40 XC | Beicokasi pOYHOCTB, HO YMEpEHHast BA3KOCTh B CBSI3U C HEOOIBIION
[IPOKAIMBAEMOCTBIO, IPUMEHSETCS ISl HeOONIbIIUX AeTanen
22 | Cranb 30 Jletanu CpeHUX pa3MepOB, MEJIKHE JETaIH CI0KHON KOH(PUTYpaIHH,
XI'C paloTaroliyie B yCJIOBUAX U3HOCA (PbIUaru, TOJKATEIN) AT
OTBETCTBEHHBIX KOHCTPYKLHUH, OJBEPraolXcs 3HAKOTIEPEMEHHBIM
Harpyskam
23 | Cranb 35XM | Bansl, netanu TypOMH U Kperex, NOIBEpraroIyuecs MOBBIIIEHHBIM
TeMIeparypam
24 | Cranb 45XH, | deranu, paboTaromye Npu CpeHUX CKOPOCTAX U CPEAHUX YAETbHBIX
50XH JaBJICHUSX: IIECTEPHHU, Bajlbl U IINHUH/EIN B NOJIIUITHUKAX KauyeHUs,
yepBsuHble Bajbl. JleTanu, paboTaromiye npyu CpeaHUX OKPYKHBIX
CKOPOCTSIX U BBICOKMX YJIEJIbHBIX JABJICHUSIX IPU HEOOIBIINX YAAPHBIX
Harpyskax: IEeCTEPHHU, Bajbl, BTYJIKH, PEHKH, POTOPBI THAPOHACOCOB
25 | Cranp 0X13, | deranu ¢ MOBBIIICHHOH MIACTUYHOCTHIO, TIOABEPTAIONINECS yIAPHBIM
10X13, Harpys3kam: KJIallaHbl THIPaBIMUYECKUX IPECCOB, TPEIMETHI JOMAILITHETO
20X13 obuxoma
26 | Cranb 30X13, | Pexymuii, MEpUTENbHBIN U XUPYPTHUECKUN HHCTPYMEHT, IPYKHUHBI,
40X13 KapOIOpaToOpHbIE UTJIbI
27 | Cranp TspkenoHarpyXeHHbIE 1eTaiu, paboTarolIKe B YCIOBUSAX IPECHON U
10X13H3 MOPCKO# BOJIbI U X NapoB. Jlonactu TypOuH, rpeOHbIe BUHTHI
28 | Cranp 90X18 | LllapuKOOIIIMITHUKY BBICOKOH TBEPAOCTH ISl HEPTSIHOTO

O60py,£[0BaHI/I$I, HOXXU BBICHICTO KaA4Y€CTBA, BTYJIKU U APYIrU¢€ ACTalIu,
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MO/IBEpraoIuecs CUIbHOMY U3HOCY U JEHCTBHUIO arpeCCUBHBIX CHIT

29 | Cranp Knamanbel aBTOMOOUIIBHBIX, TPAKTOPHBIX U IU3EIBHBIX MOTOPOB,
10X12CHO, KOJIOCHHMKH, Pa3JINYHbIC JETaIu
40X9C2,
40X10C2M,
30X13H7C2
30 | Cranb Kopryca u BHyTpeHHME JIEMEHTSHI alapaToB HedTenepepadaThIBatOLINX
10X5M, 3aBOJIOB, JETaJIl HACOCOB, 3aJIBIKKHU
10X5B®
31 | Cranp JIucKku KOMIIPECCOPOB, JIONIATKU U APYTHE HArPYKEHHbIE ACTAIIH,
10X12H2BM | paGoraromme mpu Temneparype 10 600°C
o,
10X12BHM®
32 | Crans Y7A, | HCTpyMEHT, MOABEPrarONIUICS yiapaM U TOJTYKAM U TPEOYIOIIHA
V7B 00JIbII0M BA3KOCTU IPU YMEPEHHOW TBEPAOCTH: 3yOuia, Ky3HEUHbIE
LITaMIIbl, 00’)KUMKH, OTBEPTKHU, HOXKHULIBI JJIs1 PE3KH KECTH, IITAMIIBI 110
KoXxe, OypaBa
33 | Crams V8, WHCcTpyMeHT, noJiBepraroliuiics yaapam 1 TOIYKaM U TpeOyIoLHii
V8A MTOBBIIIEHHOW TBEPAOCTH IPU HAJTMYHMU JTOCTATOYHOMN BA3KOCTH: MAaTPHULBI
IIPOCTON (OPMBI, HOKHUIIBI U HOXKH JUISl PE3KU METaljla, IyaHCOHBI,
KJIeiiMa, 3yOuiia Mo KaMHIO M YIITII0, THEBMATUYECKHIA HHCTPYMEHT
34 | Cranb X0JI01HBIE ILITAMIIbl BBICOKOH YCTOMYMBOCTH IPOTUB UCTHUPAHUSL, HE
170X12M, IIOABEPTaAOIIMECS CUIIBHBIM y1apaM U TOJYKAM, BOJIOYHIIBHBIE TOCKH,
170X12d1 rubovHbIe ¥ POPMOBOYHBIE MITAMITBI, MATPHULIBI U TYaHCOHBI BHIPYOHBIX U
MIPOLIMBHBIX IITAMIIOB
35 | Cranb 90X, Banku xonmoHo#M npokaTky, KieMa, IpoOOHHUKH, MATPUIIBI U ITyaHCOHBI
50XB2C, JUISL XOJIOTHOM BBICAJKH, IEPEBO0OIETIOYHOIO HHCTPYMEHTA
55XB2C,
60XB2C
36 | Cranp 40XC | 3yOuiia, 00>)KUMKH, HOXKHUIIBI JJIs1 TOpsiYed M XOJIOJJHOM pe3KH MeTalia,
LITAMIIBI TOPSTYEH BBITSKKH
37 | Cranp MaTpulibl ¥ yaHCOHBI, pa0OTAOIIKE B TSKEIBIX YCIOBHUSIX HAarpeBa,
40X8B2, npecc-GpopMbl, IpUMeHsieMble TpU GOPMOBKE U3ETUI U3 IIacTMace,
30X2B8 BaJIKOB TOpsiuel MPOKATKU
38 | Cranb P9KS, |MHcTpyMeHT, HarpeBaromuiics B mpoiecce padoThl 1O BEICOKUX
P9K10, TeMIeparyp, A1 00pabOTKU HEpKaBEIOLIEH cTaju, )KapoIpOYHbIX
P18K5®2 CIUIABOB U JAPYTUX TBEPABIX MAaTEPUAIIOB
39 | Cranp P9®5 | UHCTpYMEHT, HCIIONB3YEeMBIi Ha OT/ACIBHBIX ONEPALUIX MPHU HEOOIBITHX
CEUEHMSIX CTPYXKHU M 0€3 CUIILHOTO pa3orpeBa HHCTpyMeHTa. J{is
00paboTKH MaTepHaIoB, 00JIaJAI0ONNX a0pa3UBHBIMH CBOMCTBAMHU,
KapOIPOYHBIX CIIJIAaBOB U CIIJIaBOB HA OCHOBE TUTaHA
40 | Cranp Jlmckw, monmaTku TypOuH, paboTaromue mpu Temneparypax g0 850°C
10XH35BMT
10XH35BTHO
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OneHka YMEHMH pellIaTh NPaKTUYSCKHUE 3aIaHUS

Onenka «5» - MPaKTUYECKOE 3aJaHUE PEIICHO PallMOHAIBHBIM CIIOCOOOM, 0O€3
OIMOOK, B TIOJTHOM 00beMe, B JIOTUYECKUX PACCYKICHHUSIX U 0OOCHOBAHUH PELICHHS
HET Mpo0eJIOB U OIIUOOK

Onenka «4» - MpakTUYeCKOe 33JaHNe PEUICHO HepalliOHAIBHBIM CIIOCOO0M MIIN
JOMYIIEHB! 1-2 HETOYHOCTH WM HECYIIECTBEHHBIX (B T.4. apu(METHUECKUX) OIHUOOK,
00OCHOBAHUS IarOB PEUICHUS HEAOCTATOUHBI

Omnenka «3» - B BBIIOJHEHUN MPAKTUYECKOTO 3a/laHUsl OMYIIEHbI OIINOKH, HO
NPUMEHSETCS COOTBETCTBYIOIAS METOAMKA, WM MPAKTHUECKOE 3a/JaHHUE BBHIMOJTHEHO
gactuaHo (Oosee 50%), u oOydarommiicss 00agaeT 00s3aTeIbHBIMU YMEHUSMH TIO
IIPOBEPSAEMON TEME

Onenka «2» - UMEIOTCS CYIIECTBEHHbIC OIIMOKKA B PEIICHUU WM DPEIICHUE
OTCYTCTBYET, IIOKa3aBIIKWe, 4YTO oOyuaroumiics He o005agaeT o00s3aTeIbHBIMU
YMEHMSIMU 110 TaHHOM TeMe B IIOJTHOU Mepe

HGDC‘—IGHB BOIIPOCOB AJIsI YCTHOI'O KOHTPOJIA 3HAHMUHU
HpI/IBeI[I/ITe KHaCCI/I(bI/IKaLII/IIO KOHCTPYKIHUOHHBIX MAaTCPUATIOB.
OX&paKTepHByﬁTe MCTAJNIMYCCKUEC MAaTCpUaJIbI.
OX&paKTepHByﬁTe HEMCTAJNIMYCCKHUEC MAaTCPHAJIbI.

Kpucrannmueckoe cTpoeHHE METAILIOB.
Onuiure nporece KpUCTALIN3alui METAIUIOB.
OxapakTepu3yite 1e(eKThl KPUCTALNTHNIECKOTO CTPOCHHS METAILIOB.
[Tepeuncnure OCHOBHBIE CBOMCTBA METAJIIOB U CILIABOB.
OxapakTepu3yiTe OCHOBHbIE MEXaHUUECKUE CBOICTBA METAILIOB.
OxapakTepu3yiTe OCHOBHBIE TEXHOJOTUYECKHE CBOMCTBA METAJUIOB.
. Onuumre nporecc aedhopMalii METaIoB.
. Oxapakrepu3yiiTe OCHOBHbIE BH/Ibl MEXaHUYECKUX MCIBITAHUH MaTepHalioB.
. OnuimTe UCTIBITAHNS METAJJIOB HAa CTATUYECKOE PaCTsKEHHUE.

©oNe Ok wDdE

e N N
w N PO

. OnuinTe craTHYecKne UCIBITAHNS Ha TBépI[OCTB.

[EEN
SN

. OnuimTe MeTo1 OIEHKH YIapHOU BSI3KOCTH.

[EEN
a1

. MakpoCKOIMYeCKHil aHaIIN3.

[EEN
(2]

. MUKpOCKOIINYECKHI aHATIN3.

[EEN
\‘

. DIEKTPOHHAsI MUKPOCKOIIHSI.

. PEHTT€HOCTPYKTYPHBIN aHAJIU3.

. JlaliTe moHATHE O CIIIaBaX, UX KJIACCU(PHUKAIIHSL.

. lnarpaMMBbl COCTOSIHHS CILIABOB, OCHOBHBIE BUJIBI.

N DN P
— O O 00

. Kpatko oxapakrepusyiite /[narpaMmy COCTOSIHUS KEJIE€30-YIIIEPO.
. Oxapakrepusyiite ¢azy: AycTeHUT

. Oxapakrepusyiite ¢azy: LlemeHTHT

. Oxapakrepusyiite ¢azy: Oepput

. Oxapakrepusyiite azy: Ilepnur

. Oxapakrepusyiite dazy: JleneOypur

. Packpoiite nonsitue: Tepmuueckas o0paboTka

. Oxapakrepu3yiTe Mporecc TepMUIECKOil 00pabOTKHU: OTHKUT

N N DN DN DN DNDN
0O NO O b W
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

OxapakTepu3yiTe mporecc TepMUIecKoil 00padboTku: PekprcTammn3ainoOHHBINA OTHKUT
OxapakTepu3yiTe mpolecc TepMuIeckoit oopadbotku: Hopmanuzarus
OxapakTepu3yiTe mporecc TepMuIecKoit 00padoTku: M30TepMUdecKuii OTKHUT
OxapakTepu3yiTe Iporecc TEPMUIECKON 00paboTKH: 3aKanka
OxapakTepu3yiTe nporecc TepMrUIeckoit oopadoTku: OTmyck
[Tepeuncnure nedeKThl, BOZHUKAIOIINE TPU 3aKAJIKE.
OxapakTepu3yiTe MpoLecc TepMUIECKON 00paboTKU: 00paboTKa CTajei X0I0a0M.
OxapakTepu3syiite mporecc TepMudeckoit 0opadbotku: CrapeHue
Packpoiite nonstue: XuMuko-repMuyeckas oopadoTka
Oxapakrepusyirte npouecc: IlemenTanus
Oxapakrepusyire npouecc: A30TUpOBaHUE
Oxapakrepusyite npouecc: AJTIOMUHAPOBAHUE
Oxapakrepusyite npouecc: [{[uanupoBanue
Oxapaxrepusyiite npouecc: CHIMIMPOBAHNE
Packpoiite nonsarue: MeramuM30BaHHbIE TOKPBITUS
OxapaxTrepusyiite nporecc: XpoMUPOBaHUE
[Tepeuncinure OCHOBHBIE CITIOCOOBI 3ALUTHI METAJIJIOB OT KOPPO3HH.
Knaccudukanus, MapKupOBKa, CBOMCTBA U 001aCTh MPUMCHEHHS CTAJICH.
Onummure mpouecc MoIy4YeHHs CTaju.
Kpatko onummre MapTeHOBCKU CIOCOO MOJTyYeHHUs CTAIIH.
OxapakTepu3yiTe UCXOJHbIC MAaTEPUAIIbI TSl BBIIIABKH CTaJIH.
Onunmre KucnopoiHO-KOHBEPTEPHOE MPOU3BOICTBO CTATN
Onumumre [Tpon3BoACTBO cTanM B 3JEKTPUUECKUX M€YaX
[Tpusenure Knaccudukanuto cranei
Knaccugukamus craneii: [lo xumuaeckomy cOCTaBy
Knaccudukanus craneii: [lo Ha3HaueHUIO
Knaccudukanus craneit: [lo kauectBy
VYriiepoaucTsie KOHCTPYKIIMOHHBIE CTaIN
Cranu 0ObIKHOBEHHOT'O KauecTBa
KauecTBeHHBIE yIIIEpOIUCTHIE KOHCTPYKLIMOHHBIE CTATIN
Knaccudukanus nerupoBaHHBIX CTalel
JlernpoBaHHbIE CTANIN
MapkupoBKa JIETUPOBaHHBIX KOHCTPYKIMOHHBIX CTaJIeH
[TpuBenuTe KIacCUPUKAUIO U MAPKUPOBKY YyT'YHOB
[TpuBeauTe cBOWCTBA U 001aCTh MPUMEHEHUS YYTYHOB.
CnnaBbl Ha OCHOBE THTaHa, KJIacCH(UKaIUs, MApKUPOBKA, CBOWCTBA U 00JaCTh MPUMEHEHHUS.
CrnaBbl Ha OCHOBE HUKEJNS, KiIacCU(UKaINs, MapKUPOBKa, CBOMCTBA U 00JIaCTh MPUMEHEHHUS.
CrnaBbl Ha OCHOBE AIFOMHHUS, KlIacCU(UKALINS, MAPKHUPOBKA, 007aCTh MPUMEHEHHUS.
Hedopmupyemble amOMUHUEBBIE CILIABBI
JIuteitHble ATFOMUHUEBBIE CILIABBI
CrnnaBbl Ha OCHOBE Me/IM, KJIacCU(pUKaLKs, MapKHUPOBKa, 00J1aCTh MTPUMEHEHHUS.
Jlatyns, knaccuduxaiys, MapKkupoBka, 006J1acTh IPUMEHEHUS.
Bbpownsa, knaccudukanus, MapkupoBKa, 00J1aCTh MPUMEHEHHS.
AHTHQPUKIHOHHBIE (TIOAIIMITHUKOBBIE) CIUIABHI.
Onummure KOHCTPYKIMOHHBIN MaTtepuai: [Imactmaccsl.
Onummure KOHCTPYKLIMOHHBIN MaTepuai: KoMIIO3uIIMOHHbBIE MaTepHAaIbI.
OnuimTe KOHCTPYKIIMOHHBIA MaTtepuan: TexHuueckas kepamuka.
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76. OnuiunTe KOHCTPYKIIMOHHBIN MaTepuail: Pe3nna.

77. OnummTe KOHCTPYKIIMOHHBIA MaTepua: [lopomKoBbie crieueHHbIE CTUIaBBI.
78. lncTpyMeHTaJIbHBIE CTaJIH

79. TBepaocIuiaBHbIE 1 MUHEPATIOKEpAMUUECKIE MaTepHAaIb

80. Anmasbl ¥ aMa301oI00HBIC MaTEPHAITBI

81. CepxTBepble MaTepPHAIIbI

82. Marepwualisl JUIsl IITAMIIOB U TIpecc-(hopM.

83. Marepwuaisl A5 ©3MEPUTEITbHBIX HHCTPYMEHTOB.

84. PackpoiiTe CylHOCTh JTUTEHHOTO MPOU3BOCTBA.

85. OnuinuTe OCHOBHBIE JINTEHHBIE CBOICTBA CIIJIABOB.

86. OCHOBHBIE TEXHOJOTHYECKHUE OTEePAllUU MOTYYCHHS OTIUBOK.

87. OnumuTe IMThE B MIeCUYaHbie (hOPMBI.

88. OnuiuTe TUTHE MO BHIILIABISIEMBIM MOJICIISIM.

89. IIpurorosnenue (HOPMOBOYHBIX U CTEPKHEBBIX CMECEH.

90. OnumuTe TUTHE B KOKUIIb.

91. OnumuTe criennuaIbHbIC BUIBI JIUTHS.

92. IosicHUTE CYNTHOCTH MPOLIECCca U BUABI 00pab0OTKH METAJIOB 1aBJICHUEM.
93. OnumuTe nporecc 00pabOTKH AaBIICHUEM: TIPOKATKA.

94. OnumuTe nporecc 00padOTKU JaBICHUEM: KOBKa.

95. OnumuTe nporiecc 00padOTKU AaBICHUEM: BOJIOYCHHE.

96. OnummuTe nporecc 00padOTKHU JABICHUEM: IIITAMITOBKA.

97. Onuiute npouecc 00pabOTKU AaBJIEHUEM: ITPECCOBAHUE (IKCTPYIUPOBAHNUE)
98. [lepeuncante OCHOBHBIE BH/IBI 00Pa0OTKHA METAIUIOB PE3aHHEM.

99. [lepeuncante U OXapaKTEPUIYUTE PEXKUMBI PE3AHHUS.

100. Onumure pacyeT U Ha3HAYEHUE PEKUMOB PE3aHUS.

O1eHKa YCTHOT'O OTBETA

Ounenka «5» - TIyOOKOE M TMOJHOE OBJAJIEHUE COJEP)KAaHUEM Y4YEOHOTro
MaTtepuana, B KOTOpOM O0yYaroluiics Jerko OpUEHTUPYETCs, BIaJIEHUE MOHITHIHBIM
anmapaTtoM 3a YMEHHE CBS3bIBaTh TEOPUIO C TMPAKTUKOMW, BBICKA3bIBaTh U
00OCHOBBIBaTh CBOM CyXJeHusA. OTau4yHas OTMETKa MPEANnojaraer rpamMoOTHOE,
JIOTUYHOE U3JIO)KEHUE OTBeTa (Kak B YCTHOM, Tak M B IUCBMEHHOW Qopme),
KauyeCTBEHHOE BHEIIHEE 0(OpPMIICHHUE.

Onenka «4» - 0oOywarolmuics B TOJHOW Mepe OCBOWMJI Yy4eOHBIH Marepual,
BJIAJCET TMOHATUWHBIM anmnapatoM, OPUEHTUPYETCS B MU3YYEHHOM Marepuale,
IrPaMOTHO H3JaraeT OTBET, HO coJepkaHUEe M (QopMa OTBETa MMEIOT HEKOTOphIC
HETOYHOCTH.

Ouenka «3» - oOyyaromuiicss oOHapyKUBaeT 3HAHWE U MOHMMAaHHWE OCHOBHBIX
MOJIOKEHUH yd4eOHOro MaTepuaja, HO H3JIaraeT €ro HEMOJIHO, HEMOoCIEeA0BaTEeIbHO,
JIOTIYCKaeT HETOYHOCTHU B OMPEICIICHUU OHATUI, HE YMEET J0Ka3aTeIbHO 000CHOBATh
CBOM CYKIECHUSI.

Ornenka «2» - oO0yJaroluiicss UMeeT pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHUSI, HE
YMEET BBIACIATHh IIABHOE M BTOPOCTENEHHOE, JOMYCKAaeT OLIMOKUA B OIpejesieHue
MOHATUH, UCKAXKAET UX CMBICI, OECIOPSAIOYHO U HEYBEPEHHO M3JaraeT mMarepuai, 3a

ITIOJJHOC HE3HAHUEC U HCIIOHUMAaHUC y‘l€6HOFO MaTepuajia Uujin OTKa3 OTBCYATD.
21



		2026-05-26T11:50:07+0500
	Платонов Евгений Петрович
	Я подтверждаю этот документ своей удостоверяющей подписью




