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1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)

®OC 1o IUCHUIUIMHE SBIISIETCS YAaCThIO IPOrpaMMBbl TOATOTOBKHU CIIEUAINCTOB
cpenHero 3BeHa 1o crnernuanbHocTy 15.02.15 TexHonorus MeTammoo0padaThIBaOIIETo
IPOM3BOJICTBA

1.2. Mecro mucuuminnbl B crpykrype HIICC3:
OI1.00 O6menpodeccrnoHaTbHbBIN UK.

1.3. lesau 1 3agaum JUCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTaTaM O0CBOCHUA
AUCHUNIMHBI

B pesynmbrate  [Ne nupaktu |@opmMupyemast IUIaKTUYECKAs] €AUHHULA
OCBOCHMUA YECKOH
JUCUUILIUHBI €UHULIbI
oOy4Jaromuiics
JOJKEH
3HaTh 1.1 BHJIbI MEXaHUYECKON, XUMUYECKOU U TEPMHUUECKON
00pabOTKH METAJIOB U CILIABOB
1.2 BH/JIbI ITPOKJIAJIOYHBIX U YIUIOTHUTEIbHBIX MATEPUATIOB
1.3 3aKOHOMEPHOCTH MPOLIECCOB KPUCTAIIA3ALNMA U
CTPYKTYypOOOpa30BaHUs METAJIJIOB U CILJIaBOB, 3aIlIUTHI OT
KOppO3uHn
1.4 KJ1accuUKaIys, OCHOBHBIC BUIbI, MADKHUPOBKA, 00JIACTh
MIPUMEHEHUS U BUJIbI 00paOOTKHU KOHCTPYKIIMOHHBIX
MaTepHalioB, OCHOBHbBIE CBEJICHUS 00 UX HA3HAUYCHUU U
CBOMCTBaX, MPUHLHUIIBI X BbIOOpA ISl IPUMEHEHHUSI B
MIPOU3BOJICTBE
1.5 METOJIbI U3MEPEHUS aPaMETPOB U ONPEAECIICHUS CBOVCTB
MaTepuaioB
1.6 OCHOBHBIE CBEJICHHS O KPUCTAJUIM3ALHUH U CTPYKTYpE
pacIuIaBoB
1.7 OCHOBHBIE CBEJICHUS O HA3HAYEHUU U CBOMCTBAX
METAJIJIOB U CILJIABOB, O TEXHOJIOTUU UX IIPOU3BOJICTBA
1.8 OCHOBHBIE CBOMCTBA MOJUMEPOB U X HUCIIOJIb30BaHUE
1.9 OCOOCHHOCTH CTPOCHHS METAJLIOB U CIUIABOB
1.10 CBOMCTBA CMa304YHBIX U a0pa3UBHBIX MAaTEpPUAJIOB
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1.11

CITOCOOBI IMOJYUYCHHUA KOMIIO3UITHNOHHBIX MAaTCPHUAJIOB

1.12 CYLIHOCTb TEXHOJIOTUYECKUX MPOLIECCOB JIUThs, CBAPKHU,
00pabOTKHU METAJIOB JIaBJICHUEM U PE3aHUEM

1.13 CTPOCHHE U CBOMCTBA MOJYITPOBOJAHUKOBBIX U
MIPOBOJAHUKOBBIX MAaT€PUATIOB, METO/IbI X HCCIIEIOBAHUS

1.14 KJIacCU(PHUKAILIMIO MAaTEpUAJIOB MO CTENEHU TPOBOJIUMOCTH

1.15 METOJIbI BO3JICUCTBHS HA CTPYKTYPY U CBOMCTBA
ANEKTPOTEXHUYECKUX MAaTEPUATIOB

Ymerb 2.1 ONPEAEIATH CBOMCTBA KOHCTPYKIIMOHHBIX U CBHIPHEBBIX

MaTepHuayoB, IPUMEHSEMbIX B IPOU3BOJICTBE, 110
MapKHUpPOBKE, BHEIIHEMY BUJY, IPOUCXOKACHHUIO,
CBOMCTBaM, COCTaBY, Ha3HAYEHHIO U CIIOCOO0Y
MPUTOTOBJIEHUS U KJIacCU(PULUPOBATH UX

2.2 ONpENEATh TBEPAOCTh MATEPUATIOB

2.3 ONPENENATh PEKUMBI OTKHUTA, 3aKAJKHU U OTIyCKa CTaJIU

2.4 no0MpaTh KOHCTPYKIIMOHHBIE MAaTEPHAIIBI TIO UX
Ha3HAYEHUIO U YCIIOBUSM IKCILTyaTalluu

2.5 noaAOUpaTh COCOOBI U PEKUMBI 00paOOTKN METAIOB
(JIuThEM, JABICHUEM, CBAPKOM, PE3aHUEM ) JISI
M3TOTOBJIEHUS I€TANEH

2.6 BBIOMPATH AJIEKTPOTEXHUYECKHUE MAaTEPUAIIBI:
MIPOBOJAHUKH U TUDJICKTPHUKHU 110 HA3HAYEHUIO U YCIOBUSIM
AKCIUTyaTaluu

2.7 MPOBOJIUTH UCCIICIOBAHUS U UCTIBITAHUS
AIEKTPOTEXHUUYECKUX MATEPUATIOB

2.8 MCII0JIb30BaTh HOPMATHUBHbBIE JJOKYMEHTHI JUIsl BRIOOpA
IPOBOJHUKOBBIX MAaTEPUAJIOB C LIEJIbI0 0OecreyeHus
TpeOyeMbIX XapaKTEPUCTUK U3AeTUI

2.9 Onpenensate pexXxUMbl TEPMOOOPAOOTKH Pa3IMYHBIX
MaTepHaoB

2.10 PacmmdpoBsiBaTh MAPKUPOBKY MAaTEPUATIOB

2.11 OnpenensiTe MeTOJT 00pabOTKH MaTepuaia o ero
MapKUPOBKU

2.12 OnpenensiTe CBOMCTBA U METOABI 00PAOOTKU MaTEpUATIOB

I10 CIIpaBOYHUKaAM
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1.4. ®opmupyemMble KOMIIETCHINH:

OK.1 Bei6upats criocoObl petieHus 3a1a4d npo(ecCuoHanbHOM IeSITEIbHOCTH,
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK.2 Ocy1iecTBasATh NOUCK, aHAINU3 U UHTEPIPETALINI0 HHPOPMALIUN, HEOOXOIUMOM JIs
BBINOJIHEHUS 3a/1a4 NPOPECCUOHAIBHOM 1€ATEIbHOCTH

OK.4 PabGoTtathb B KOJUIEKTUBE U KOMaHAE, 3P(PEKTUBHO B3aUMOAECHCTBOBATS C
KOJUIETaMU, PYKOBOJICTBOM, KJIMEHTaMU

OK.5 OcymiecTBisTh yCTHYIO U MIUCBbMEHHYIO KOMMYHHKALUIO HA TOCYIapPCTBEHHOM
A3BIKE C YYETOM OCOOCHHOCTEN COIMANIBHOTO U KYJbTYPHOI'O KOHTEKCTA

OK.9 Hcnonb3oBaTh HH(GOPMAIIMOHHBIE TEXHOJIOTUU B IPOPECCUOHATBHON
NeSTENbHOCTH

OK.10 ITonp30Batbcs mpodheccHnoHATBbHOM JOKYMEHTalMel Ha TOCyAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX

[TK.1.2 OcymecTBasTh cOOp, CUCTEMATU3AINIO ¥ aHAIIW3 HHGOPMAIINH JIJIs1 BEIOOpa
ONTHUMAJIBHBIX TEXHOJIOIMYECKUX PELIEHUM, B TOM YUCJIE AIbTEPHATUBHBIX B
COOTBETCTBHUH C MIPUHATHIM IPOLECCOM BBIIOJIHEHUS CBOEH pabOTHI IO U3TOTOBJICHUIO
neTrajgeun

[1K.1.4 Ocy1ecTBIsITh BBIIIOJHEHUE PACYETOB IAPAMETPOB MEXaHUUECKON 00pabOTKH U
aJIUTUBHOTO MPOU3BOJICTBA B COOTBETCTBUU C MPUHATHIM TEXHOJIOTMUECKUM IIPOLIECCOM
COrJIaCHO HOPMATUBHBIM TPEOOBAHUSM, B TOM YHCJIE C UCIIOJIb30BAHUEM CUCTEM
aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHHUS

[1K.1.5 OcymecTBasTh 1oa00p KOHCTPYKTUBHOTO UCIIOHEHHUS] MHCTPYMEHTA,
MaTEepUajIOB PEXYIIEH YaCTH HHCTPYMEHTA, TEXHOJIOTHUYECKUX MPUCIIOCOOICHUN U
000pyI0BaHUs B COOTBETCTBUH C BHIOPAHHBIM TEXHOJIOTHUYECKUM PEIICHUEM, B TOM
YHCJIE C UCIIOJIb30BAHUEM CHCTEM aBTOMATHU3UPOBAHHOIO TPOEKTUPOBAHUS

[TK.1.9 Opranu3oBbIBaTh SKCILTyaTAIIUIO0 TEXHOJIOTUUECKHUX MTPUCTIOCOOICHHI B
COOTBETCTBHH C 33Ja4aMH U YCIOBHSIMHU TEXHOJIOTMYECKOTO IIPOLIECCA MEXAHNYECKON
00pabOTKH 3arOTOBOK M/WJIM aJJMTUBHOTO IPOU3BOJICTBA COOOPA3HO C TPEOOBAHUAMU
TEXHOJIOIMYECKON JOKYMEHTALMM U PEAJIbHBIMU YCIIOBUSIMHU TEXHOJIOTUYECKOTO
nporecca

[1K.2.2 OcyiecTBasTh cOOp, CUCTEMATU3ALMIO U aHAJIW3 UHPOPMALIMHK JIJIs1 BEIOOpa
ONTUMAJIbHBIX TEXHOJIOTMYECKUX PEUICHUH, B TOM YUCJIE AJIbTEPHATUBHBIX B
COOTBETCTBHHM C NMPUHATHIM IPOLIECCOM BBITIOJHEHHUS CBOEH pabOThI IO COOPKE y3JI0B WM
1563 (S 1517

I1K.2.4 Ocy1ecTBasATh BBIIIOJIHEHHE PACYETOB IMAPAMETPOB MPOLECCa COOPKH Y3JI0B WIIH
W3JI€TUI B COOTBETCTBUM C MPUHATHIM TEXHOJOTMYECKHUM MPOLIECCOM COIIACHO
HOPMAaTUBHBIM TPEOOBAaHUSAM, B TOM YHCJIE C UCIIOJIb30BAHUEM CUCTEM
aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHHUS

[1K.2.5 OcymiecTBasTh Moa00p KOHCTPYKTUBHOTO UCIIOTHEHHUSI COOPOYHOTO
MHCTPYMEHTAa, MaTepUaIOB UCIOJHUTENIbHBIX AIEMEHTOB HHCTPYMEHTA,
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MIPUCIIOCO0JICHUI U 000PYyI0BaHUS B COOTBETCTBUU C BHIOPAHHBIM TEXHOJIOTHYECKUM
PEILIEHUEM, B TOM YHUCJIE C UCTIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOIO
MIPOEKTUPOBAHUS

[1K.2.9 Opranu3oBbIBaTh SKCIUTYaTAI[UIO0 TEXHOJIOTUUECKUX COOPOUYHBIX
MIPUCTIOCOOJICHHI B COOTBETCTBHH C 33/1a4aMU U yCIOBUSMH TEXHOJIOTHYECKOTO
nporecca cCOOPKH y3JI0B WU U3AEIUi COOOpa3HO ¢ TPEOOBAHUSMU TEXHOJIOTUYECKOM
JOKYMEHTALIMU U PEAIbHBIMU YCIOBUSIMHU TEXHOJIOTUYECKOTO MPOoLecca
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2. ®OHJ OIIEHOYHBIX CPEJICTB JUCIUIIJIAHBI, UCITIOJIb3YEMbBIN
JJISA TEKYHIETI'O KOHTPOJIA
2.1 Texymuii kouTpoas (TK) Ne 1

Tema 3anarus: 1.3.7.M3mepenne TBEpnocTH MaTepUaNoB Mo Metony Poksemna.
Metona u popma konTpoasi: UnauBuayanbssie 3aganus (CpaBHEHHE C aHAJIOTOM)
Bua kourpoasi: [lucemeHHble HHAMBUAYaTbHBIC 3aJaHUS

JInnakTnyeckasi exMHUNA: 1.5 MEeTOIb U3MEPEHUS TAPAMETPOB U ONPEACICHUS
CBOWCTB MaTE€pHaJIOB

3ansaTue(-s1):

1.3.1.Mexannyeckue CBOMCTBA METAIUIOB. MeTOoIbl UX UcTbITaHui. OnpeneneHue
TBEpOCTH 110 MeToay bpunemns, Poksenna, Bukkepca.

1.3.2.Cratnueckue ucnsiTanus. McnbplTaHus Ha pacTsiKeHUE, CKaTue, U3rud, KpyueHue,
cpe3, TBEPAOCTh. VcTIbITaHNS JIEKTPOTEXHUYECKUX MAaTEPUAIIOB.

1.3.3./lunamuueckue ucnbeiTanus. McnpiTanue Ha yAapHYIO BA3KOCTh HA MASTHUKOBOM
KOTIpE.

1.3.4.IToBTOpHO-TIEpEMEHHOE (MCIIBITAHUE HA YCTAIOCTh). Pazpyiienue Merasnna noa
NEHCTBUEM MTOBTOPHBIX M 3HAKONIEPEMEHHBIX HanpspkeHuil. OnpeneneHue npeaena
BBIHOCJIMBOCTH.

1.3.5.1i3mepenue TBEPIOCTU MaTepUaoB 1o MeToay bpunesis.

1.3.6.1I3mepeHue TBEPIOCTH MaTepUalIOB 110 MeToay PokBeia.

3aganue Nel

OTBETUTH Ha BOIIPOCHI:

1. Yto Ha3bIBA€TCA CTPYKTYPHOH COCTABISIONIECH?
2. laiiTe onpeaeneHusi NOHATUSIM: (EepPPUT, ayCTSHUT,

3. laiiTe onpeesieHUs MOHATUAM: LIEMEHTHUT, IEPIUT, JeAeOypHT.
4. Yto Takoe 3BTEKTUYECKOE MPEBpAILICHUE?
5. Uem 3BTEKTOMAHOE MPEBPALICHUE OTIIMYAETCS OT IBTEKTUYECKOTO?

Ouenka Iloxkazamenu oyenku
5 JlaHbI MpaBUJIBHBIE OTBETHI HA 5 BOMPOCOB.
4 JlaHbl TpaBUJIbHBIE OTBETHI HA 4 Bompoca.

3 JlaHbI IpaBUIIBHBIE OTBETHI HA 3 BOIIPOCA.

JInpakTuyeckasi eIMHULA: 1.7 OCHOBHBIC CBEJCHHUS O HA3HAUYCHUH M CBOMCTBAX
METaJIOB U CIJIABOB, O TEXHOJOTHHU UX IIPOU3BOJICTBA

3ansaTue(-s1):

1.1.1.BBenenue B AMCHUILUIMHY. 3a7a4M U LIEJIU JUCIUTUIMHBI. MeX MpeIMETHBIE CBSI3H.
Posb MaTepraioB B COBPEMEHHOM TEXHUKE.

1.2.1.CpoiicTBa MaTepuaioB: GU3MIECKUE, XUMUUECCKHE, MEXaHUUECKHE U
TEXHOJOTMYECKHE.
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1.2.2.0cHoBHBbI€ NOHATHUS. [[TOTHOCTD, LIBET, 3IEKTPO U MArHUTOMPOBOAHOCTb,
KOPPO3HOHHAsI CTOMKOCTh. OOpadaThIBa€MOCTh AaBI€HUEM U pe3aHrueM. CBapuBaeMoCTb,
JUTEWHBIE CBOWCTBA, YIIPOUYHAEMOCTD.

1.3.4.IToBTOpHO-TIEpEMEHHOE (MCIIBITAHUE HA YCTAIOCTh). Pazpyiienue Merasnia noa
JIEMCTBUEM MTOBTOPHBIX U 3HAKOTIEPEMEHHBIX HanpsbkeHu. OnpeeneHue npeaena
BBIHOCJIMBOCTH.

3ananue Nel

OTBETUTH HA BOINPOCHI:

1.Kak onpenensitoT XapakKTEPUCTUKU IPOYHOCTU Matepuasa?

2. C xaKo# 1eJbI0 ONPEEsOT YIapHYIO BA3KOCTh MaTepuaa?

3. Uto xapakrepe3yeT TBEpAOCTh MaTepuana’?

4. Kakoit Bu pazpyuieHus (Xpynkoe Win Bsi3Koe) Hanbosiee onaceH?

5. YTO Ha3bIBAOT KOHCTPYKTUBHOM MPOYHOCTHIO MaTepuana’?

Ouenka Ilokazamenu ouenku

5 JlaHbI IpaBUIIBHBIE OTBETHI HA 5 BOIIPOCOB.

4 JlaHbl MpaBUJIbHBIE OTBETHI HA 4 BOMpoca.

3 JlaHbI TpaBUJIbHBIE OTBETHI HA 3 BOIIPOCA.

3aganue Ne2
OcHoBHbIE (PAKTOPBI CTAPEHUSI U3MEHSIONIUE CBOMCTBA IEKTPOTEXHUUECKUX

MaTepUaoB.

Ouenka Ilokazamenu ouenku

5 [lepeurcrieHbl NPUPOIHBIE U TEXHOTCHHBIE (DAKTOPHI.

[lepeuriciieHbl 4acTh NPUPOIHBIX U TEXHOTEHHBIE (PaKTOPBHI.

3 [TepeurciieHbl TEXHOTCHHBIC (DAKTOPHI.

Jupakrnyeckasi exMHULA: 2.2 ONPEAENsITh TBEPIOCTh MAaTEPUATIOB
3ansaTue(-s1):

1.3.5.13mepenune TBEPAOCTH MaTEPUAIIOB 110 METOAY bpunes.
1.3.6.1i3mepeHune TBEpAOCTH MaTepUaIIOB 10 MeTony PokBeia.
3ananue Nel

OnpenenuTs TBEPAOCTh CTAIBLHOTO 00pa3ua MeroaoM bpunesns.

Ouenka Ilokazamenu ouenku
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5 [ToaroToBiien oOpaser] ajisi U3BMEPEHUs TBEPIOCTH B COOTBETCTBHH C
TEXHOJIOTHEN.

BriOpan UHIEHTOP B COOTBETCTBUHU C MPEANOTIAraeMOi TBEPAOCThIO
obpa3iia.

BriOpana Harpy3ka B COOTBETCTBHH C MPEANOIaracMoi TBEPI0CThIO
obOpa3iia.

BoOpaHo BpeMs IeiiCTBUS HArpy3KHu.

[IpaBUIIBHO U3MEPEH JUAMETP OTIEYaTKA.

4 [ToaroToBiien oOpaser] ajisi U3BMEPEHUs TBEPIOCTH B COOTBETCTBHH C
TEXHOJIOTHEN.

BriOpan MHIEHTOP B COOTBETCTBUHU C MPEANOIAraeMON TBEPIOCTHIO
obpa3iia.

BriOpaHa Harpy3ka B COOTBETCTBUH C IIPEANOaraéMoi TBEP10CThIO
obOpa3iia.

[IpaBUIIbHO U3MEPEH JUAMETP OTIEYaTKA.

3 [ToaroToBiien obpaser] ajsi U3BMEPEeHUs TBEPIOCTH C HAPYIICHUEM
TEXHOJIOTHH.

BriOpana Harpy3ka B COOTBETCTBUHU C MIPEANOIATa€MON TBEPIOCTHIO
oOpasra.

BoOpaHno BpeMs IeCTBUS Harpy3KHu.

2.2 Texymuii KOHTPOb (TK) Ne 2
Tema 3ansTus: 1.6.7./{ledpextrl TepmMuyeckoit 00pabOTKH U METOBI UX
MpEeAyNPEXICHNS U YCTPAaHEHUs. 3aKalouHble TpelnHbl. KopoOieHus, OKUCIIeHnEe U
oOe3yrnepoxuBanue. KpynHozepHucras ctpykTypa. Markue nsiTHa Ha MOBEPXHOCTH
JETau.
Metoa u ¢popma koHTpoasi: UunuBuayanbubie 3aqanus (CpaBHEHHE C AaHATIOTOM)
Bua kouTpoJs: [lnceMeHHbIE MHAWBUYAJIbHBIE 3aIaHUS
JupakTudeckas efMHUNa: 1.6 OCHOBHbBIE CBEJICHUS O KPUCTAJUIU3ALMU U CTPYKTYpE
pacIlIaBoB
3ansitue(-s1):
1.1.3.®a30BbIi cOcTaB cTasel U Cru1aBoB. KpucTtainueckoe CTpOEHHE METAIIOB.
Onpenenenne MmetaioB. Kpucraimueckas pemérka. TOYkn paBHOBECHS.
1.4.1.Knaccudukaius CrijlaBoB 1 OCHOBHBIE onpeenenus. [lonstus: cucrema, ¢asa,
KOMITOHEHT.
1.4.2.JlnarpaMMbl COCTOSIHMS CIUIaBOB. /lnarpaMMBbl COCTOSIHUS IBOMHBIX CIUIABOB
OrpaHUYECHHOW U HEOTPAHUYEHHOM paCTBOPUMOCTH KOMIIOHEHTOB, AUarpaMmMa
XUMHUYECKOTO COEIMHEHHUSI CIIABOB.
1.4.3.ITonsiTue nukBauuu. PeanbHble yCIOBHS YCKOPEHHOTO oxJiaxKaeHusi. CKOpOCTh
KPHUCTAILTA3AIAN, CKOPOCTh Tu(dy3um.
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1.5.1. Kputnueckue touku quarpammel Fe-Fe3C. Temneparypa miaBineHus xenesa,
LIEMEHTUTA. DBTEKTHUKA, SBTCKTOU, JIeAeOypUT, PEPPUT, AyCTCHUT, nepaut. JIunuu
JUKBUYC, COJUTYC.

1.5.2.®a3oBble npeBpalICHUS [P HATPEBE U OXJAXKIACHUU. JleneHne nuarpaMmMel Ha
CTajJb U YYTYyH.

1.5.4.IToctpoenue quarpammsel coctosiaus Fe — Fe3C.

1.6.2.1TpeBpaleHre B MeTalIaxX U CIUIaBax MpU HarpeBe u oxyaxaeHuu. [Ipespamienue
nepauTa B aycteHut. Pacnag ayctenura. MapTeHCUTHOE MPEBPAILICHUE.
3ananue Nel

I[aTI) OIIPCACICHUC IIOHATUAM! CI/ICTeMa, CDa3a, KommoHeHT.

OueHKa Hokazamenu OUEHKU

5 I[aHBI IMPaBUJIBHBIC OIIPCACIICHUA TPEM ITOHATUSM.

I[aHBI IMPaBUJIBHBIC OIIPCACIICHUA JIBYM ITOHATUAM.

3 I[aHO IMPaBHUIJIBHOC OIIPCACIICHUC OJHOMY IMTOHATHULRO.

JAupakTudeckas equauna: 1.9 ocoOEHHOCTH CTPOSHUS METAIIOB U CIUIABOB
3ansaTue(-1):

1.5.1. Kputnueckue touku nquarpammel Fe-Fe3C. Temneparypa miaBneHus xenesa,
LIEMEHTUTA. DBTEKTHUKA, SBTEKTOU, JIeNeOypUT, GEeppUT, AyCTCHUT, nepaut. Jlunuu
JIMKBUYC, COJIATYC.

1.5.2.®a30Bble NpeBpallleHHs TPU HATPEBE U OXJIAXAeHUU. [lenenue quarpaMmMel Ha
CTaJb U YyTYyH.

1.6.1.0npenenenne u kiaccupukanus BUAOB TEPMUUIECKON 00paboTku. Buab

TEPMUYECKON 00paOOTKHU CTaIM: OT »KHT, HOPMaIU3aIlKs, 3aKajaKa, OTIYCK 3aKaJICHHBIX
crasier. [lToBepXHOCTHAS 3aKajKa CTaJIEH.
3aganue Nel

Hazpatb CTPYKTYPHBIC COCTABJIAIOIIINUC ,HOBBTGKTOH,HHOfI CTaJIA IIpH OXJIAKIACHUU U3
pacCIIaBJICHHOT'O COCTOSHHA.

Ouenka Ilokazamenu oyenku
5 [IpaBHIIBHO B COOTBETCTBHHM C THATPAMMOU HA3BAHBI BCE
CTPYKTYPHBIE COCTaBIISIIOLINE.
4 IIpaBHUIBHO B COOTBETCTBHUHM C JUArpaMMOl Ha3BaHbl 4 CTPYKTYpHBIE
COCTaBJISIOLIME.
3 [IpaBWJIBHO B COOTBETCTBHHM C THATPAMMOU HA3BAHBI 3 CTPYKTYPHBIE
COCTABJIAIOIINE.

JAunpakTuyeckas exuHuua: 1.1 BUabl MEXaHUUECKOM, XUMHUYECKON U TEPMUYECKOU
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00pabOTKH METAJVIOB U CILIABOB

3ansaTue(-1):

1.5.3.IIpaktnueckoe npumenenue quarpammel Fe — Fe3C: Onpenenenue narepnana
3aKaJOYHBIX TEMIIEPATYP.

1.6.3.0cHoBHOE 00OpyAOBaHUE AJIsl TepMUYECKOM 00paboTku. MydenbHbie ey,
TEPMOZJIEKTPUYECKHUE TUPOMETPBI, 3aKATIOUHBIE CPEJIBI.

1.6.4.Buast Tepmudeckoit 06padoTku cranu. OTKUT, HOpMaTU3alus, 3aKajaka, OTIYCK
3aKAJICHHBIX CTaJICH.

1.6.5.IToBepxHOCTHas 3aKajika ctajie. HasHaueHne moBepXHOCTHOM 3aKalku. MeTo bl
HarpeBa. 3aKajika ¢ CaMOOTITyCKOM.

1.6.6.JIedexThl TepMHUUECKON 00paOOTKH MU METOJIBI UX MPEAYIPEKICHUS U YCTPAHCHHUS.
3akanouHbie TpeuHbl. KopobiieHne, oKuciaeHue u 00e3yriiepoKuBaHue.
Kpynnozepuaucras ctpykrypa. Msrkue nsiTHa Ha TOBEPXHOCTH JAECTaJH.
3apanue Nel

Jate onpenenenue noustusm: OTxur, 3akanka, Ornyck, Hopmanuzanus.

Oueuka Ilokazamenu OUEHKU

5 I[aHI)I IMpaBHUJIBHBIC OIIPCACICHNUA BCCM ITOHATHAM.

I[aHBI IMPpaBHJIBHBIC OIMPCACICHUA TPEM ITOHATHAM.

3 I[aHBI ITPaBUJIBHBIC OIPCACICHUA ABYM INIOHATUSAM.

JMunaktuyeckas eqununa: 2.9 Onpenensts peKUMbI TEPMOOOPAOOTKH Pa3TUIHBIX
MaTepualioB

3ansaTue(-s1):

1.6.4.Buast Tepmudeckoit 06padoTku cranu. OTKUT, HOpMaIu3alus, 3aKajaka, OTITYCK
3aKaJCHHBIX CTaJCH.
3ananue Nel

Onpenenuts TeMIepaTypy MOJHOTO OTKUTA, 3aKAJIKU U CPEAHETO OTIYyCKA
JTOPBTECKTOUJHON CTAJIH.

Ouenka Ilokazamenu oyenku
5 [IpaBmiibHO BRIOMpPAET TEMIEPATYPY IS BCEX YKA3aHHBIX BUIOB
TEpMOOOPabOTKH.
4 [IpaBmiibHO BBIOMpPAET TEMIEPATYPY IS IBYX BUJIOB
TEpPMOOOPaOOTKH.
3 [IpaBunbpHO BRIOMpAET TEMIEPATYPY sl OJHOTO BUIA
TEpMOOOPabOTKH.

JAunaakTuyeckasi efuHMIA: 2.3 onpeaeisaTh PEKUMbI OTKUTA, 3aKAJIKA U OTITYCKa CTaJIu
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3ansaTue(-1):

1.5.3.1Tpaktnueckoe npumenenne nuarpammsl Fe — Fe3C: Onpenenenne narepsana
3aKaJIOYHBIX TEMIIEPATYP.

1.6.1.0npenenenue u Kiaccupukanus BUAOB TEPMUYECKON 00paboTKu. Buasl
TEPMUIECKON 00pabOTKH CTATK: OT KHUT, HOpMAaJIU3aIlHs, 3aKaJIKa, OTITYCK 3aKaJICHHBIX
crasiel. [lToBepXHOCTHAS 3aKajiKa CTAJICH.

1.6.5.IToBepxHOCTHas 3aKajika ctajie. HasHaueHne moBepXHOCTHOM 3aKaliku. MeTo bl
Harpesa. 3akaJika C CaMOOTIIYCKOM.

1.6.6.JIedexTsl TepMHUUECKON 00paOOTKH M METOJIBI UX TIPEAYIPEKICHUS U YCTPAHCHHS.
3akanounsle TpeuHbl. KopobiieHne, oKuciaeHne u 00e3yriiepoKuBaHue.
KpynnozepHucras ctpykrypa. Msirkue nsiTHa Ha TIOBEPXHOCTH JECTau.
3apanme Nel

OnpenenuTs TEeMIEpaTypy 3aKajaku, HU3KOTO M BEICOKOTO OTITyCKa JJIst
WHCTPYMEHTAJIbHOM cTanu Y 12.

Ouenka Ilokazamenu oyenku
5 IIpaBriIbHO OMNpenenseT TEMNEPATypy 3aKalaKHA, HU3KOTO U BBICOKOTO
OTITyCKa.
4 [IpaBmiIbHO OIpenesieT TeMIIepaTypy ABYX BUAOB TEPMOOOPAOOTKH.
3 [IpaBWiIbHO ONpenenseT TEMIEPATYPY OJHOIO BUAA
TepMOOOPabOTKH.

2.3 Texymuii koHTpOIb (TK) Ne 3
Tema 3anarus: 2.2.3.2Kapocrolikue, ;kaponpodHbie, KOPPO3UOHHOCTOMKHUE,
HEPKABEIOUUE CTaJIH.
Metoa u popma koutposi: Unausuayansusie 3ananus (CpaBHEHHE ¢ aHAJIOTOM)
Bupa konTpossi: [IncbMeHHbIE HHIUBUYJIbHBIE 3aJaHUS
JMupakTuyeckas exmunna: 1.4 xnaccudukaius, OCHOBHbIE BU/IbI, MAPKUPOBKA, 00J1aCTh
MIPUMEHEHUS U BUJIbI 00paO0TKH KOHCTPYKIIMOHHBIX MaTE€pHUaIoB, OCHOBHBIE CBEJICHUS
00 UX Ha3HAYEHUU U CBOMCTBAX, MPHUHIUIIBI UX BBIOOpA sl IPUMEHEHHUS B
MIPOU3BOJICTBE
3ansaTue(-1):
2.1.1.Knaccudukanus KOHCTPYKIIMOHHBIX MaTepuainoB. Kinaccudukamus mo
XUMHUYECKOMY COCTaBY, KAYECTBY, CTPYKTYpE U MPUMEHEHUIO. TeXHUUEeCKHE
XapaKTePUCTUKU KOHCTPYKIIMOHHBIX MaTepHaioB. MeTO 1l OBBIIICHUS
KOHCTPYKIIMOHHOU MPOYHOCTH.
2.1.3.00603HaueHne yTIAEPOIUCTHIX MHCTPYMEHTAIBHBIX CTaJlleH, CTPOUTEIbHBIX,
PYKUHHO-PECCOPHBIX, IAPUKOMOJITUITHUKOBBIX CTAJICH.

2.2.2.KapocToiikue, )KaponpouHble, KOPPO3UOHHOCTONKHE, HEPIKABLCIOIINE CTAIIH.
3aganue Nel
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Onpenenuts BuAbI ctanei u ux cocran: Ct 1kn,Y11A, Crans 55, P18, 12X2H4A.

Ouenka Ilokazamenu oyenku
5 [IpaBuIbHO OmpeaessaeT Bce MATh BUAOB CTaU C paclin(poBKOM
MapKHu.
4 [TpaBuIIbHO OIpeneseT YeThIpe BUIa CTAJIN C PaCIIM(PPOBKON MapKH.
3 [IpaBuiIbHO OnpeaesnsseT TpU BUAA CTAIU C paclin(PpOBKON MapKH.

JupakTudeckas efuHuna: 1.3 3aKOHOMEPHOCTH MPOLECCOB KPUCTAILTU3ZALMH U
CTPYKTYypOOOpPa30BaHUS METAJJIOB U CIIJIABOB, 3AIUTHI OT KOPPO3UU

3ansiTue(-1):

1.1.2.Tumbl KpUCTAIITUYECKUX PEIIETOK. AHU30TPONHS KPUCTAILIOB. JleexTs
KPUCTAJLUTNYECKOT0 CTPOCHUS: ToUeUHbIE, TUHEWHBIE U IOBEPXHOCTHBIE.
1.1.3.®@a30Bblii cocTaB cTaneil U cruiaBoB. Kpucramnueckoe CTpOEHHE METAIIOB.
Onpenenenue MmetaioB. Kpucrainueckast pemi€étka. TOYKH paBHOBECHS.
1.4.2.JlnarpaMmbl COCTOSIHHS CIUIaBOB. /lnarpaMMbl COCTOSIHUSL IBOMHBIX CIUIABOB
OTpaHUYECHHOW U HEOTPAHUYEHHON paCTBOPUMOCTH KOMIIOHEHTOB, AUarpaMmMa
XUMHUYECKOTO COEIMHEHHUS CILIIABOB.

1.4.3.ITonstue nukBanuu. PeanbHbie yCIOBUS YCKOPEHHOTO OXJaxaeHus1. CKOpOCTh
KpUCTAJUTA3AIUU, CKOPOCTh U dy3um.

1.5.1. Kputnueckue touku quarpammel Fe-Fe3C. Temneparypa miaBnenus xenesa,
IIEMEHTUTA. DBTEKTHKA, SBTEKTOU/I, JieneOypuT, hepput, ayCTeHUT, nepiauT. Jlunun
JUKBUAYC, COJIUITYC.

1.5.2.®@a30Bble NpeBpallleHNs TPU HATPEBE U OXJIAXAEHUU. [leenue quarpaMmMel Ha
CTaJb U YyTYyH.

1.5.3.ITpaktnueckoe npumenenne nuarpammsl Fe — Fe3C: Onpenenenne naTepnaia
3aKaJIOYHBIX TEMIIEPATYD.

1.5.4.IToctpoenue quarpammsbl coctosinus Fe — Fe3C.

1.6.1.0npenenenrie u Kiaccupukaius BUAOB TepMUUYECKON 00paboTku. Buas
TEPMUYECKON 00pabOTKH CTalU: OT KU, HOpMaJIM3allus, 3aKajiKa, OTIYCK 3aKaJeHHbIX
cranei. [loBepxHOCTHAs 3aKajika CTane.

2.2.2.KapocToiiKne, )KaponpodHbIe, KOPPO3UOHHOCTOMKHE, HEP/KABEIOIINE CTAIIHN.
3ananue Nel

JlaTh onpeaeseHns CTPYKTYPHBIX COCTaBISIOIINX CIUIABOB )Kee30-yriaepoa: Peppur,
Ayctenur, [lepnut, JleneOypur.

OI(EHKa Hokazamenu OUEHKU

5 HpaBI/IJ'IBHO HacT OIIPCACIICHUC BCCM YCTBIPCM COCTABJIAOIIHUM C
ITOSICHCHUSAMMU.
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4 [IpaBWIIbHO 1a€T ONpEEICHUE TPEM COCTABIISIIOLIUM C
MOSICHEHUSIMU.

3 [IpaBunbHO aeT onpeneaeHue ABYM COCTaBIISIOIINM C
MOSICHEHUSIMU.

JAunakTnyeckasi exuHuna: 2.4 nogoupaTh KOHCTPYKIIMOHHBIE MaTEPHUAIIbI 110 UX
Ha3HAYECHUIO U YCIIOBHIM DKCIUTyaTalluu

3ansaTue(-s1):

1.2.2.0cHoBHBI€ MOHATHUS. [ITOTHOCTD, LIBET, 3JIEKTPO U MArHUTOMPOBOAHOCTb,
KOPPO3UOHHas CTOMKOCTh. OOpabaThIBa€MOCTh JaBICHUEM U pe3aHreM. CBapruBaeMoOCTb,
JUTEWHBIE CBOMCTBA, YIIPOUHAEMOCTD.

1.3.1.Mexannyeckue CBOMCTBA METAIUIOB. MeTo1bl MX UcHbITaHui. OnpeneneHue
TBEpAOCTH 110 MeTony bpunens, Poksemia, Bukkepca.

1.3.2.Cratnueckue ucnbiTanus. McnibiTaHus Ha pacTsbKeHue, cxaTue, u3rud, KpydeHue,
cpe3, TBEPAOCTh. VcTIbITaHNS JIEKTPOTEXHUUYECKUX MATEPHUAIIOB.

1.3.3./lunamuueckue ucnelTanus. McnpiTanue Ha yaapHyro BA3KOCTh HA MaATHUKOBOM
KOTIpE.

1.3.4.1ToBTOpHO-TIEpEMEHHOE (UCIIBITAHUE HA YCTANOCTh). Pazpyiienue Merasnia noa
JEHCTBUEM ITOBTOPHBIX U 3HAKONIEPEMEHHBIX HanpspkeHuil. OnpeneneHue npeaena
BBIHOCJIMBOCTH.

1.7.5.Inddy3noHHOE HACBIICHUE CIIJIABOB META/NIAMH M HeMeTalljlaMu. Busr:
ATUTUPOBAHKE, XPOMUPOBAHHUE, CUIIMIIUPOBaHue, OopupoBanue u T.1. Haznauenue,
IPUMEHEHHE.

2.1.2.MapkupoBKa 1 00J1acTh IPUMEHEHHUS YIIIEPOAUCTHIX cTanel. OO03HaueHHnEe CTaau
OOBIKHOBEHHOI'O KaueCTBa, YIJIEPOIUCTHIX, KAUECTBEHHBIX U BHICOKOKAYECTBEHHBIX
ctaneit. [IpuHuun BeIOOpa cTasiel Juisi KOHKPETHBIX YCIOBUN PabOTHI.
2.2.1.Knaccudukanus JIErupoBaHHbIX cTajield. MHCTpyMeHTaNIbHbIE JIETUPOBAHHbBIE
CTaJIl, OBICTPOPEKYIIME CTANU. BIusHUE NErupyronx 3JIEMEHTOB Ha CBOMCTBA CTAJIH.
2.2.2.KapocToiKue, )KaponpoUHbIe, KOPPO3UOHHOCTOMKHE, HEP/KABEIOIINE CTAIIH.
3aganue Nel

N3 nepeuncnennsix matepuainoB ( Ctans 6007, Y7, POMSKS, CU35) mogobpaTts MaTepua
JUIsl CBEpJIa 110 METAJLLYy.

Ouenka Ilokazamenu ouenku

5 [IpaBunbHO BRIOMpPAET OBICTPOPEKYIYIO CTATh C 000OCHOBAHUEM
CBOMCTB YKa3aHHOM CTaJIM M paciiuppoBKON MapKH.

4 [IpaBmiibHO BRIOMpPAET OBICTPOPEIKYILYIO CTaNIb, 000OCHOBAHNE
CBOMCTB HETOJIHOE.

3 BriOupaet ObICTpOpEKYIIYIO CTab.
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JAunpakTuyeckas exuHuna: 2.1 onpeaensiTb CBOMCTBA KOHCTPYKIIMOHHBIX U CHIPHEBBIX
MAaTEPHUAJIOB, IPUMEHSIEMBIX B POU3BOJICTBE, 10 MAPKHUPOBKE, BHELTHEMY BHUY,
MIPOUCXOK/ICHUIO, CBOMCTBAM, COCTaBy, HA3HAYCHUIO U CIOCO0Y MPUTOTOBICHUS U
KJIAaCCU(PHUIIMPOBATH UX

3ansaTue(-11):

2.1.1.Knaccudukamnus KOHCTPYKIIMOHHBIX MaTepuainoB. Kinaccudukamms mo
XUMHYECKOMY COCTaBY, KAUYECTBY, CTPYKTYPE U PUMEHEHUIO. TexXHuuecKue
XapaKTePUCTUKN KOHCTPYKIIMOHHBIX MaTepHaioB. MeTO 1l OBBIIICHUS
KOHCTPYKIIMOHHOU IPOYHOCTH.

2.1.3.00603HaueHne yTAEePOJUCTHIX MHCTPYMEHTAIIBHBIX CTalled, CTPOUTEIbHBIX,
PYKUHHO-PECCOPHBIX, IAPUKOMOJIIUITHUKOBBIX CTAJICH.

2.2.2.XKapocToiikue, )KaponpouHble, KOPPO3UOHHOCTOMKHE, HEPIKABEIOIINE CTAIH.
3ananue Nel

[To MapKHUpOBKE ONPEIEINTH CBOMCTBA M HA3HAYECHUE TIEPEUUCIICHHBIX MAaTEPHUAJIOB:
Cranb Ct3nc, ctanp45, Y13A, P6MS, crans 30XI°C.

Oueuka Ilokazamenu OUEHKU

5 [IpaBuibHO onpeaeaseT CBOMCTBA M HA3HAYEHHUE BCEX IISTH MapoK.

HpaBI/IJ'IBHO OoIIpCACIIACT CBOMCTBA ¥ Ha3HAYCHUE YCTBIPCX MAPOK.

3 [IpaBriIbHO OmNpenenseT CBOWCTBA M HA3HAYEHUE TPEX MAPOK.

2.4 Texymuii koHTpOJb (TK) Ne 4
Tema 3ansaTus: 2.4.3.Kene30yriepoaucToie CTaau ¢ BHICOKUMU JTUTEHHBIMU
cBoiictBamu. MapkupoBka. Haznauenue.
Metoa u popma koutpoJsi: Uuausuayansueie 3ananus (CpaBHEHHE ¢ aHAJIOTOM)
Bupa konTposi: [lucbMeHHbIE HHINBULYJIbHBIE 3aJaHUS
JupakTuyeckas eqmunna: 1.4 xnaccudukaius, OCHOBHbIE BU/IbI, MAPKUPOBKA, 00JIaCTh
NPUMEHEHUS U BUbI 00paOOTKN KOHCTPYKIIMOHHBIX MaTEpPHUAIOB, OCHOBHbBIE CBEJICHUS
00 UX Ha3HAYEHUU U CBOMCTBAX, MPHUHITUIIBI UX BBIOOpA /ISl IPUMEHEHHUS B
MIPOU3BOJICTBE
3ansaTue(-1):
2.2.3.KapocToiiKne, )KaponpodHbIe, KOPPO3UOHHOCTOMKHE, HEP/KABEIOIINE CTAIIH.
2.2.4.1lepCrieKTUBHBIE JIETUPOBAHHBIE CTAJIH.
2.4.1.Knaccudukamms MaTepraioB ¢ 0OCOOBIMH TEXHOJIOTHYECKUMU cBOoMcTBaMu. Ctanu ¢
VIIy4IIeHHOU 00pa0aThIBAEMOCTHIO Pe3aHreM (aBTOMATHBIC CTAJN), CTAIIN C
BBICOKOTEXHOJIOTUYECKOM IMIACTUYHOCTHIO U CBAPUBAEMOCTHI0. MapKHpOBKa.
Ha3znauenue.
3ananue Nel
Kak MapkupyroTcs BBICOKOKaY€CTBEHHBIE YTIEPOIUCTIE NHCTPYMEHTAJIBHBIE CTAJINA?

ctp. 15 u3 38



OMBHKa Hlokazamenu OUEHKU

5 [TpaBuiIbHO yKa3aHa MapKUPOBKA € PacIIMPPOBKON coAepKaHUs
yIiepojia, BpeAHbIX PUMECEH, Kene3a.

4 [TpaBuiIbHO yKa3aHa MapKUPOBKA C pacCIIM(PPOBKOM COAEpKaHUSL
yTIepoJia, BPEAHBIX IPUMECE.

3 [TpaBuiIbHO yKa3aHa MapKUPOBKA C PacIIMPPOBKON coAepKaHUs
yraepoJa.

JAupakTudeckas eqmHuna: 2.4 noa0uparb KOHCTPYKIIMOHHBIE MAaTEPHAIIBI 10 UX
Ha3HAYEHUIO U YCIIOBHIM HKCILTyaTalluu

3ansiTue(-1):

2.2.3.XKapocToiikue, )kaponpoyuHble, KOPPO3UOHHOCTONKHE, HEPIKABEIOIINE CTAIIH.
2.2.4.IlepcrieKTUBHBIE JIETUPOBAHHBIE CTAJIH.

2.3.1.Knaccudukanus uyryna. Cepseie, Oesbie, KOBKUE U JIESTUPOBAHHBIC YYTYHBI.
Ha3nauenue u o6nacth npuMeHeHus. BivsHue nerupyromux 3J1eMEHTOB Ha CBOMCTBA
YYT'YHOB.

2.3.2.MapkupoBKa 1 00J1aCTh IPUMEHEHHUS JIETUPOBAHHBIX YyTYHOB.

2.4.1 Knaccudukanus MaTepraioB ¢ 0COOBIMU TEXHOJIOTHYECKUMU cBoMcTBaMU. CTaju C
yIy4llIEHHOU 00pabaThiBAEMOCTBIO pe3aHUEM (aBTOMATHBIE CTaJIH), CTAJH C
BBICOKOTEXHOJIOTMYECKOM MIIACTUYHOCTBIO U CBAPUBAEMOCThHI0. MapKUpOBKA.
Hasnauenwue.

2.4.2.XKene30yriepoaucThie CTalu C BBICOKUMHU JINTEHHBIMU CBOMCTBaMU. MapKUpOBKa.
Ha3znauenue.

3aganue Nel

[Tomo6path cTanb Juist U3TOTOBJICHUS yIapHOTO MHCTPYMEHTA (CJIeCapHOTO 3yOunia).

Ouemca Hokazamenu OUEHKU

5 [IpaBwibHO BEIOpaHa MHCPYMEHTANIbHAS CTalb ¥Y7-Y 8§, ¢
pacunpoBKOIl cocTaBa cTaliu, OOBICHEHUEM NMPUEMITUMON yIapHOU
BA3KOCTH HEOOXOAUMOM ISl padOThl yIapHOT0. HHCTPYMEHTA.

4 [IpaBunsHO BeIOpaHa MHCPYMEHTaIbHAs cTalbh Y 7-Y§, ¢
pactdpoBKOil cocTaBa CTaju.

3 BriOpana nncpymeHTanbHas ctanb Y 7-Y 8.

2.5 Texymuii koHTpoab (TK) Ne 5
Tema 3ansTus: 2.8.4.MapkupoBKa TUTAaHOBBIX CIUIABOB. /leopmupyemble U IUTEHHbIE
TATAHOBBIE CIUIABBI, BBICOKOIIPOYHBIE TUTAHOBBIE CILIABBI. [I[puMeHEeHnEe TUTAaHOBBIX
CIUIaBOB B MAlIMHO, B CyJ10 U aBUACTPOeHUU. | [puMeHeHne B XuMrn4yecKou
IIPOMBIIIEHHOCTH.
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Metona u popma kouTpoasi: Unausuayansusie 3aganus (CpaBHEHHE ¢ aHAJIOTOM)
Buja kontpoasi: [TuceMeHHble UHAMBUYAJIbHBIE 3aJaHUS

JupakTuyeckas exmunua: 1.4 xknaccudukamusi, OCHOBHbIE BU/Ibl, MAPKHPOBKA, 00J1aCTh
MPUMEHEHUS U BUJIbI 00pa0OTKH KOHCTPYKIMOHHBIX MaTEPHAIOB, OCHOBHBIE CBEJICHHUS
00 X Ha3HAYEHUH U CBOMCTBAaX, MPUHLHUIIBI UX BHIOOpA /ISl IPUMEHEHUS B
MIPOU3BOJICTBE

3ansiTue(-1):

2.5.1.Knaccudukanus meaasix cruiaBoB. Jlatynu u 6ponssl. Haznauenne. MapkupoBka
MeAHbIX crIaBoB. O01acTh MPUMEHEHUSI METHBIX CILJIABOB.

2.6.1.Knaccudukanys aHTUGPUKITMOHHBIX MaTEpHAIOB. AHTU(OPUKITMOHHBIE
MaTepHallbl: METAUIMYECKHUEe, HEMEeTaJUInuecKue, KoMOMHUpoBaHHbie. TpeboBaHus,
NpeabsBIIeMble K aHTUPPUKIIMOHHBIM MaTepuaiaM. MapKupoBKa 1 Ha3HAYEHUE
M3HOCOCTOMKHUX MaTepuasoB.

2.7.1.CntaBel Ha OCHOBE anmtOMHUHMS. CBOMCTBA aIfOMUHUSA: IUIOTHOCTD, 3JIEKTPO U
TEIJIONPOBOAHOCTD, TEMIIOEMKOCTh, XUMUYECKAsI CTOMKOCTbh, OKUCISIEMOCTD.
2.8.3.MapkupoBKa TUTAaHOBBIX CILUIaBOB. [lehopmupyemMble 1 IUTEHHbIE TATAHOBBIE
CIUIaBbl, BBICOKOIIPOYHBIE TUTAHOBBIE CIUIaBbI. [[pMEeHEHnE TUTAHOBBIX CIUIABOB B
MalInuHO, B CYJ0 U aBUACTPOEHUH. [[puMeHEeHE B XUMHYECKOW TPOMBILUIEHHOCTH.
3aganue Nel

Kakue MenHbIe CIUTaBbl UCIIONB3YIOTCS B KAU€CTBE aHTU(MPUKIIMOHHBIX MaTepraioB:J168,
JIC59-1, JIAK 60-1-1, bp.OL[10-2?

Ouenka Ilokazamenu oyenku
5 [IpaBuibHO BeIOpaH cruiaB meau bp.OIl10-2, nana pacmudpoBka
COCTaBa, MePEYUCIICHbI OCHOBHBIE XapaKTEPUCTUKHU OPOH3.
4 [IpaBunbsHO BeIOpaH crutaB meau bp.OIl10-2, nana pacmmdpoBka
COCTaBa.
3 [IpaBuibHO BeIOpaH cruiaB meau bp.OI[10-2, , mepeunciaeHbl

OCHOBHBIE XapaKTEPUCTUKU OPOH3.

JAupakTuyeckasi exuHuua: 2.1 onpeaensiTb CBOMCTBA KOHCTPYKIIMOHHBIX U CHIPHEBBIX
MAaTEPHUAJIOB, IPUMEHIEMBIX B POU3BOJICTBE, IT0 MAPKUPOBKE, BHETHEMY BHUTY,
MIPOUCXOK/ICHUIO, CBOMCTBAM, COCTaBY, HA3HAYEHUIO U CIOCO0Y MPUTOTOBICHUS U
KIaccu(ummpoBaTh Ux

3ansiTue(-1):

2.2.3.XKapocToiikue, )kaponpoyuHble, KOPPO3UOHHOCTONKHE, HEPIKABEIOIINE CTAIIH.
2.7.3.MapkupoBKa aJllOMUHUEBBIX CIUIABOB. JledopMupyembie U TUTEHHBIC
AIFOMUHUEBbIE CIUIABBI, CIJIABBI YIIPOUHSIEMbIE TEPMOOOPAOOTKOMN (IypatOMUHBI,
aBUaJIN), BBICOKOIIPOYHBIE AIFOMUHUEBBIE CIUIaBhl. [[puMeHeHne altOMUHUEBBIX CIUIABOB
B MAIlIMHO- U aBUACTPOCHUH.
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2.7.6.CutaBel Ha OCHOBE MarHus. CBOMCTBA MarHus: IJIOTHOCTB, JIEKTPO U
TEIJIONPOBOAHOCTD, TEIIOEMKOCTh, XUMUYECKAsi CTOMKOCTb, OKUCIISIEMOCTb.
2.7.8.MapkupoBKa MarHieBbIX CIUIaBOB. Jlepopmupyemble U IUTEHHbIE MarHUEBbIE
cruiaBbl. [IppuMeHeHre B TpaHCIOPTHOM MAIIMHOCTPOCHUH U aBUACTPOEHUHU.
2.8.3.MapkupoBKa TUTAaHOBBIX CILUIaBOB. [{ehopmMupyemMble U INTEHHbIE TATAHOBBIE
CIUIaBBI, BBICOKOIIPOYHBIE TUTAHOBBIE CIUIaBbI. [[pMeHEeHnE TUTAHOBBIX CIUIABOB B
MAalInHO, B CYJ0 U aBUACTPOEHUH. [I[puMEeHEHE B XUMHUYECKOW TPOMBILUIEHHOCTH.
3ananue Nel

N3 yeThlpex 0IMHAKOBBIX HWJIMHIPUUYECKUX 00palloB U3rOTOBJICHHBIX U3 CTaNIH, YyT'YHa,
TIOMHHMS U MarHusi IpaBUiIbHO ONpEAEIUTh MaTepuani oopasia.

OueHKa Hokazamenu OUEHKU

5 [IpaBwibHO ompeseneH Marepual Becex 4 o0pasIioB.

[IpaBuibHO onpeneneH Marepual 3 oOpasiloB.

3 [IpaBunbHO ompesesieH MaTepuan 2 o0pa3ioB.

JqunaxkTuyeckasi exmuuua: 2.10 PacimmdpoBsiBaTh MAPKUPOBKY MaTEpUATIOB
3ansaTue(-1):

2.4.1.Knaccudukanus MaTepuagoB ¢ 0COOBIMH TEXHOJIOIMYECKUMU cBOMCTBaMU. CTaiu ¢
yIy4llIEHHOU 00pabaThiBAEMOCTBIO pe3aHUEM (aBTOMATHBIE CTaju), CTAJH C
BBICOKOTEXHOJOTUYECKON MIIACTUYHOCTBIO U CBAPUBAEMOCThIO. MapKupoBKa.
Ha3znauenwue.

2.5.1.Knaccudukanus meaabix cruiaBoB. Jlatyau u 6ponssl. Haznauenne. MapkupoBka
MEJHBIX CIIaBoB. O0IaCTh MPUMEHEHHUS METHBIX CIIJIaBOB.

2.7.2 Ilonyuenue anmoMuHus. Pyapl amroMuHus: O0KCUTHI, He(EIUHbI, KHAHUTHI,
KaOJIMHBI, TPOU3BOICTBO MNIMHO3EMA, dJIEKTPOJIN3, paQUHUPOBAHUE ATIOMUHMUS.
2.7.6.CiaBel Ha OCHOBE MarHusi. CBOMCTBA MarHus: IJIOTHOCTh, JIEKTPO U
TEIUIONPOBOJAHOCTb, TEIUNIOEMKOCTh, XUMUYECKasi CTOMKOCTh, OKUCIISIEMOCTb.
2.7.8.MapkupoBKa MarnieBbIX CIUIaBOB. Jlepopmupyemblie U IUTEHHbIE MarHUEBbIE
criaBsbl. [[puMeHeHrne B TpaHCHOPTHOM MAIIMHOCTPOEHUH U aBUACTPOEHUH.

3ananue Nel

OnpenenuTh MaTepuall o MapKUPOBKE (3a1aHUE BBIAACTCS UHIUBUIYAIBHO).

O6pazen: Cranb 30 XI'CA, cinaB AK-4-1, crutaB MA-8, ctans Y10A.

Ouenka Iloxkazamenu oyenku

5 [IpaBurIIbHO OmpeeieH MaTepuai Bcex 4 Mapok.
4 [IpaBHIIBHO OIpeneneH Marepuan 3 MapokK.

3 [IpaBuIIbHO OmpeeneH MaTepran 2 MapoK.

ctp. 18 u3 38



JunaxkTuyeckasi exmuuna: 2.12 Onpenensitb CBOMCTBAa U METOJIbI 00pabOTKU
MAaTEPHUAJIOB MO CIPABOYHUKAM

3ansaTue(-1):

2.7.1.CutaBel Ha OCHOBE aFOMHUHMS. CBOMCTBA aIFOMUHUSA: IUIOTHOCTD, 3JIEKTPO U
TEIIONPOBOJAHOCTD, TEIUNIOEMKOCTh, XUMAUYECKAs] CTOMKOCTb, OKUCISIEMOCT.
2.7.3.MapkupoBKa aIFOMUHUEBBIX CIUIABOB. JlehopMupyemMbie U TUTEHHBIC
AFOMUHUEBBIE CIUIABBI, CIIABHI YIIPOYHSIEMbIE TEPMOOOPAOOTKON (JIypaIFOMUHBI,
aBHMAJIN ), BBICOKOIIPOYHBIE AIFOMUHHUEBBIE CIUIaBbl. [[pMeHeHre allFlOMUHHUEBBIX CILIABOB
B MAIlIMHO- U aBUACTPOCHUH.

2.7.4 MapkupoBKa aJIOMUHUEBBIX CILIaBOB. JlepopMmupyembie U TUTEHHbBIC
AIIOMUHUEBbIE CIUIABBI, CIJIABbI YIIPOUHSIEMbIE TEPMOOOPAOOTKOMN (IypatOMUHBI,
aBUaJIN), BBICOKOIIPOYHBIE AIFOMUHUEBBIE CIUIaBhl. [[puMeHeHne altoMUHUEBBIX CIUIABOB
B MAIlIMHO- U aBUACTPOCHUHU.

2.7.5.1lepCrieKTUBHBIE KAPOIPOUYHBIE AJTFOMUHUEBBIE CIUIABBI.

2.8.2.Ilonyuenue tutaHa. [lomydyenre TuTaHOBOM TYOKHU, ApOOIICHHE, COPTUPOBKA,
IJJaBKa B BAKYYMHOM JYTrOBOM I1€YX, B MEAHOM KPUCTAJUIM3aTOPE.

3ananue Nel

OnpenenuTs METOABI 00PAOOTKHU M CBOMCTBA CIICIYIONTUX MaTepuasoB: cruiaB BOSmUAT,
craB AJI7, cinaB 1163T, ciiima MAS.

Ouenka Iokazamenu ouenku
5 [IpaBuiIbHO OMpeesieHbl CBOMCTBA M METO 1Bl 00paboTKH 4
MaTepHaoB.
4 [IpaBUIBHO OIpeeIeHbl CBOMCTBA U METOJIbI 00pabOTKH 3
MaTepHaIoB.
3 [IpaBuiIbHO OMpeesieHbl CBOMCTBA M METOIbI 00pabOTKH 2
MaTepHaoB.

2.6 Texymuii koHTpOoJb (TK) Ne 6
Tema 3ansaTus: 2.9.4.Buapl npokIa0YHbIX U YIUIOTHUTEIBHBIX, CMAa304YHbIX U
a0bpa3uBHBIX MaTepualioB. [I[puMeHeHre B aBUACTPOCHUH, AIEKTPOTEXHUUECKON
MPOMBIIIJIEHHOCTH, PAAUOTEXHUKE, XUMUYECKON TPOMBIIIIIEHHOCTH.
Metoa u popma xkoutTpoJsi: Unnusunyansnoe 3aaanue (Madpopmanmonso-
AHAJTUTUYECKUI)
Buna kouTpoJs: [lnceMeHHbIE MHAUBUYABHBIE 3aTaHUS
JupakTudeckasi exmHuna: 1.11 crmocoOpl moaydeHns: KOMIIO3UITMOHHBIX MaTEPHAIOB
3ansaTue(-s1):
2.9.2.Crioco0bl moTydeHUs KOMITO3UIIMOHHBIX MaTepUaiOB. KOMIIO3UIIMOHHBIC
TEPMOpPEAKTUBHBIE TIJIACTMACCHI (TTOTMMEPhI Ha OCHOBE (heHOI(OpMaIbIETUIHBIX,
KPEMHUHOPTaHUYECKUX, STTOKCUTHBIX U JIP. CMOJI C Pa3IMYHBIMU HATIOJTHUTEIISIMU).
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2.9.3.Bujpl POKIAOUYHBIX U YIUIOTHUTEJIBHBIX, CMa304HBIX U a0pa3UBHBIX MATEPHUAIIOB.
[IpuMeHeHUEe B aBUACTPOCHUH, DJIEKTPOTEXHUUYECKON MPOMBIIICHHOCTH, PAJIMOTEXHUKE,
XUMUYECKOW MPOMBIIIIIEHHOCTH.

3ananue Nel

OOBICHUTH CYTh CIIOCOOOB:pyYHOe (KOHTAKTHOE) GOpMOBaHNe, HATIBLJIEHHE
PYOJIEHHOTO POBHMHIA, MYJITPY3MU,HAMOTKH, METO/ NPeENpPeros.

OI(EHKa Hokazamenu OUEHKU

5 I[aeT IIpaBHUJIBHBIC 00BSACHECHUS MSATH MCTOJaM.

I[aCT IMIpaBUJIbHBIC OOBSICHCHUSA YCTBIPEM MCTOAM.

3 JlaeT npaBuiIbHBIE OOBICHEHUS TPEM METOJIAM.

JupakTuyeckasi exmHUNA: 1.2 BUABI MPOKJIATOYHBIX U YIUIOTHUTEIIBHBIX MaTEPUAJIOB
3ansTue(-s1):
2.9.3.Buipl IPOKJIAOUYHBIX U YIUIOTHUTEJIBHBIX, CMa30YHBIX U a0pa3UBHBIX MAaTEPHUAIIOB.

[IpuMeHeHnEe B aBUACTPOCHUH, DJICKTPOTEXHUUYECKON MTPOMBIILICHHOCTH, PATIUOTEXHUKE
XUMUYECKOW MPOMBIIIIIEHHOCTH.
3aganue Nel

Jlatb onpenenenrne matepruaiam: ¢pudpa, mapoOHUT, BOMJIOK, Pe3UHA, ac0eCT.

b

0uem<a Ilokazamenu OUEHKU

5 JlaeT npaBUIIBHBIE OTBETHI IISITU MATEPUATIAM.

I[aeT IMPaBUIBHBIC OTBCTHI YCTHIPEM MAaTCPHAJIAM.

3 JlaeT nmpaBUIIbHBIE OTBETHI TPEM MATEPHUAIAM.

Munaktuyeckas eqununa: 1.10 cBoiicTBa cMa304HBIX ¥ a0pa3UBHBIX MAaTEPHAIIOB
3ansaTue(-s1):
2.9.3.Buipl IpOKIaI0YHBIX U YINIOTHUTENBHBIX, CMa30UHbIX U a0pa3uBHBIX MaTEPUAJIOB.

HpI/IMCHCHI/Ie B aBHAaCTPOCHUU, BHCKTPOTGXHHHGCKOﬁ IMPOMBIINIJICHHOCTH, PAIUOTCXHHUKC,
XUMHYECKOMN IMPOMBINIJICHHOCTH.

3aganue Nel

JlaTb onpeneneHuen U EPEYUCINTh CBOMCTBA cieayronx matepuanos: Ksapn, Kopysn,
Haxnak, Onexkrpokopynn, LIUATUM-201.

Ouenka Ilokazamenu ouenku

5 JlaeT nmpaBHUIIbHBIE OTBETHI IIATH MaTEPUAIIaM.

I[aeT IMPaBUJIBHBIC OTBCTHI YCTHIPEM MaTCPHAIAM.
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3 JlaeT npaBUIIBHBIE OTBETHI TPEM MaTepHUaIaM.

I[I/II[aKTI/I‘IeCKaﬂ eamHuna: 1.5 MCTOABI U3BMCPCHUA IIAapaMCTPOB U OIIPCACIICHUA
CBOMCTB MaTCpUuaJIOB

3ansaTue(-1):

1.3.7.I3mepenune TBEPAOCTU MATEPUATIOB 110 MeTOoAYy PokBeria.

2.9.3.Buipl MPOKIAJOUYHBIX U YIUIOTHUTEJIBHBIX, CMa304HBIX U a0pa3uBHBIX MATEPHUAIIOB.
[IpuMeHeHuE B aBUACTPOCHUH, DIEKTPOTEXHUUECKON MPOMBIIICHHOCTH, PAJIMOTEXHUKE,
XUMUYECKON MPOMBIIIIEHHOCTH.
3ananue Nel

OOBSACHHUTH B YeM CYyTh METOJ0B U3MEPEHUS TBep1ocTH 1o bpunemnto, Poksemny, [1lopy,
Bukkepcy.

Ouenka Ilokazamenu ouenku

5 JlaeT npaBUJIbHBIE OTBETHI 10 YETHIPEMM METO/IaM.
4 JlaeT npaBUIIBHBIE OTBETHI [0 TPEM METOJIAM.
3 JlaeT npaBUJIbHBIE OTBETHI 11O JIBYM METOJIaM.

JAupakTuyeckasi exmHuna: 1.8 OCHOBHBIC CBOMCTBA MOJTMMEPOB U UX UCIOJIH30BAHUE
3ansitue(-s1):

2.9.1.Knaccudukaiys HeMETAUIMYECKUX MaTepUalioB, IiacTuyeckux Macc. CIoucTele,
apMUPOBAHHBIE, TEPMOPEAKTUBHBIC TIACTMACCHI (T€TUHAKC, TEKCTOJIUT, aCOOJIUT,
CTEKJIOTEKCTOJIUT, aCOOTEKCTOJIUT U JIp.), TEPMOILJIACTUYHBIE TIJIaCTMACChI (TTOJIMATUIICH,
(dbTopomiacTsl, MOJIUCTUPOJ, TOJIKMYpEeTaH u Jp.). [[pumenenue miacTmacc.

3aganue Nel

JlaTh onpeaeneHrne TepMOPEaKTUBHBIM IIJJaCTMAaccaM: TeTUHAKC, TEKCTOJIUT,
CTEKJIOTEKCTOJIUT M TEPMOILIACTHYHBIM IIJIACTMACCaM: IMOJUITHIICH, (DTOPOILIACT.

OI(EHKa Hokazamenu OUEHKU

5 I[aeT IMPpaBHUJIBHBIC OTBCTHI IIITH MaTCpHaIaM.

I[aeT ITPaBUJIbHBIC OTBCTLI YCTBIPEM MATCPHAIAM.

3 JlaeT npaBWIbHBIE OTBETHI TPEM MaTepHUaiaM.

2.7 Texymuii koHTpOab (TK) Ne 7
Tema 3ausiTusi: 3.2.4.IIpocThie U CI0KHBIE NOTYNPOBOAHUKU. XapaKTEPUCTHKA
IPOCTHIX MOJYIIPOBOIHUKOB: T€PMaHUS U KPEMHHSI.

Metona u popma konTposi: Unausuayansubie 3aganus (CpaBHEHHE ¢ aHAJIOTOM)
Bun kontpoas: [IncbMeHHbIe HHIWBUYaTbHbIC 3aJaHUS
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JAunpakTuuyeckas exuHuna: 1.13 ctpoeHue u CBOMCTBA MOTYITPOBOJHUKOBBIX U
MPOBOJHUKOBBIX MAaT€PUAJIOB, METO/IbI X MCCJICIOBAHUS

3ansaTue(-1):

3.1.2.XapakTeprucTUKN MaTepUaIIOB C BBICOKOW 3JEKTPONPOBOAHOCTHIO. Cepedpo, Meib,
JaTyHb, OpOH3a, AIFOMUHUI: IPUMEHEHUE, CBOWCTBA.

3.1.3.13yueHue npoueccoB Mpor3BOACTBA U UCTIBITAHUI PAa3TUYHBIX BUJ0B U TUIIOB
IIPOBO/JIOB.

3.2.1.91eKTponpoOBOAHOCTH MOJYITPOBOJHUKOB U UX CTPOCHUE. DIEKTPOHHAS U
IBIPOYHAs AJIEKTPOMPOBOAHOCTH MOJIYITPOBOAHUKOB, BO3JEHCTBUE HA
AIEKTPONPOBOJAHOCTH MOJYITPOBOJHUKOB MPUMECEN U MTPUMECHBIE MOTYPOBOIHUKHU.
3.2.2.3aBUCHUMOCTbD AJIEKTPOIPOBOIHOCTH MOJYIPOBOJHUKOB OT Pa3IMYHBIX (DAKTOPOB.
Bo3HUKHOBEHHE, CBOMCTBA U XapaKTEPUCTUKH dJIEKTPOHHO-ABIPOYHOTO MIEPEXO0A.
3.2.3.1IpocTbl€ U CI0KHBIE MOTYIPOBOIHUKA. XAPAKTEPUCTUKA POCTHIX
MOJTYTIPOBOTHUKOB: TEPMAHUS U KPEMHUSI.

3ananue Nel

[lepeuncnuTh OCHOBHBIC IPYIIIBI MOTYTPOBOIHUKOB [0 XUMUYECKOMY COCTaBY.

Ouenka Iloxkazamenu oyenku
5 IIpaBunpHO nepevyuciseT 4 OCHOBHBIE IPYIIIIBI C IPUMEpPaMU
MaTepUaJIOB.
4 [IpaBHIIBHO MEpEUNCIIAET 3 OCHOBHBIE IPYIIIBI C TPUMEPAMHU
MaTepHaJIOB.
3 [TpaBUIBHO NMEPEYUCIISIET 2 OCHOBHBIE IPYIIIIBI C IPUMEpPaMU
MaTepUaJIOB.

JAupakTuyeckasi eqMHULA: 2.7 IPOBOAUTH UCCIIEIOBAHUS U UCTIBITAHUS
AIEKTPOTEXHUYECKUX MATEPUATIOB

3ansitue(-s1):

3.1.3.13y4yeHue npoueccoB NpOU3BOACTBA U UCIIBITAHUHN PA3JIMYHBIX BUJOB U TUIIOB
MIPOBO/IOB.

3.2.3.1IpocTbl€ U CI0KHBIE MOJYIPOBOIHUKA. XaAPAKTEPUCTUKA IPOCTHIX
MOJIYITPOBOJJHUKOB: F'€pMaHuUsl U KPEMHHUS.

3ananue Nel

OnpenenuTs CONPOTUBIEHUE IEKTPOIIPOBOJIA. METOIOM ITPO3BOHKH.

Ouenka Ilokazamenu ouenku

5 [IpaBunbpHO BRIOpaH AMANa30H MIKAJIBI TPUOOpPA, YCTAHOBJICHBI ITYTIBI
U CSITHI IOKa3aHUs MpUoopa.
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4 Bri6pan nuarna3oH mikainbsl mpuOopa, yCTaHOBIIEHBI IIYTIBI U CATHI
nokaszaHus mpudopa.

3 Bb10Opan nuana3oH mikaiel mpubopa, yCTAHOBIIEHBI IIYIIbl TOKA3aHUs
npudopa CHATHI HE TPABUIIBHO.

JuaakTudeckas eJMHUNA: 2.8 UCIIOJIb30BaTh HOPMAaTUBHBIE TOKYMEHTHI JIJIs1 BBIOOpa
MIPOBOJHUKOBBIX MAaTEPHAJIOB C LIETbI0 00ecneueHns TpeOyeMbIX XapaKTepUCTUK
15631 (SN 15071

3ansaTue(-s1):

3.1.1.XapaKkTepucTHKU IPOBOJIHUKOBBIX MaTepuainoB. Kiaccugukanys npoBOJHUKOBBIX
MaTEPHUAJIOB 110 arperaTHOMY COCTOSIHHIO BELIECTBA U [I0 OCHOBHOMY ITOKa3aTEI0 —
AIEKTPONPOBOJIHOCTH WIH YACIBHOMY JIEKTPHUUECKOMY CONPOTUBIIEHUIO.
3.1.3.13y4yeHune nporeccoB NpOU3BOACTBA U UCIIBITAHUHN PA3JIMYHBIX BUJOB U TUIIOB
MIPOBO/IOB.

3.2.2.3aBUCHUMOCTb AJIEKTPONPOBOIHOCTH MOJYIPOBOAHUKOB OT Pa3IMYHBIX (DAKTOPOB.
Bo3HUKHOBEHHE, CBOMCTBA U XapaKTEPUCTUKH 3JIEKTPOHHO-JIBIPOYHOTO MEPEX0/1a.
3.2.3.1IpocTble 1 CI0KHBIE MOJYIPOBOIHUKA. XaAPAKTEPUCTUKA IPOCTHIX
MOJIyITPOBOJHUKOB: F'€pMaHUs U KPEMHUS.

3aganue Nel

Hcnonp3ys cripaBOYHUK MOJ00paTh MapKy TpaH3UCTOpA JJIsl 3apsiAHOTO YCTPOUCTBA .

Ouenka Ilokazamenu ouenku
5 [IpaBunbHO BRIOMpAET MapKy TPAH3UCTOPA C OOBSICHEHUEM €TI0
CBOMCTB M pabOTO B cXeMe.
4 [TpaBuibHO BRIOMpPAET MapKy TPAH3UCTOPA C OOBSICHEHUEM €T0
CBOMCTB.
3 Bri6upaet mapky TpaH3ucTOpA.

JupakTuyeckas exmHuNa: 2.6 BEIOUPATh AIEKTPOTEXHUUECKUE MaTEPHUAIIbL:
MPOBOJIHUKH U TUAIEKTPUKHU 11O HA3HAYEHUIO U YCIOBUSIM 3KCIUTyaTaluu
3ansaTue(-1):

3.1.2.XapakTeprucTUKN MaTepUaIOB C BBICOKOW 3JEKTPONPOBOAHOCTHIO. Cepedpo, Meib,
JaTyHb, OpOH3a, AMFOMUHUI: IPUMEHEHUE, CBOMCTBA.

3.2.1.21eKTponpoBOAHOCTH MOJIYIIPOBOAHUKOB U UX CTPOEHHUE. DIIEKTPOHHAS U
IBIPOYHAS 3JEKTPONPOBOAHOCTD MOIYIIPOBOJIHUKOB, BO3ACHCTBUE HA
AJIEKTPOIIPOBOIHOCTD NOJYIIPOBOJHUKOB IIPUMECEN U IPUMECHBIE ITOITYIIPOBOIHUKH.
3.2.3.1IpocTbl€ U CI0KHBIE MOTYTPOBOIHUKUA. XaPaKTEPUCTUKA MPOCTHIX
NOJIYIIPOBOAHUKOB: T€PMaHUs U KPEMHUSL.

3ananue Nel
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Bb16path MapKy 371€KTPONPOBOIOB UCIIONIb3YEMBIX HA JIETATEILHOM anmnapare Jis
6oprtoBoro monTtaxa c¢ ¢pukcarueit (IITJI; BIIBJI; BUD;).

Ouyenka Iloxkazamenu oyenku
5 [IpaBmibHO BeIOUpaeT mpoBoa Mapku bBU® ¢ pactmdpoBkoit u
YKAa3aHHEM €T0 OCHOBHBIX XapaKTEPUCTHK.
4 [TpaBwibHO BeIOMpaeT nmpoBoa Mapku BU®D ¢ pacumudpoBkoit Mmapku.
3 Bei6upaer npoBoa Mmapku BU® ¢ ykazaHueM ero OCHOBHBIX
XapaKTEPUCTHUK.

2.8 Texymuii koHTpOoJb (TK) Ne 8

Tema 3ausTus: 5.2.3.Buast 00paboTKH JaBICHUEM.

Metoa u popma koutposi: Uuausuayansueie 3ananus (CpaBHEHHE ¢ aHAJIOTOM)
Bupa konTposi: [lucbMeHHbIE HHIUBULYJIbHBIE 3aJaHUS

JAupnakTnyeckasi exuHuna: 1.12 cymHocTh TEXHOJOTUUYECKUX MTPOLIECCOB JIUTHS,
CBapku, 00padOTKU METAIUIOB AaBICHUEM U pE3aHUEM

3ansaTue(-1):

5.1.1.IIpouecc pe3anus u oOpazoBaHuE CTPYKKU. [ TaBHBIE ¥ BCIIOMOTaTEIbHbIE
JBIDKEHUS TIpU pe3anun. CTpykkooOpa3oBaHue.

5.1.2. Knaccudukanusa Metamuiopexyiero ooopynosanusd. [1o rpymnmne u TuIiy CTaHKOB,
10 TOYHOCTH, 110 Macce, MO Ha3HAYEHUIO.

5.1.3.0cHOBHbIE BUIBI pa0OT, BHIMOJIHAEMbIX Ha METAIIOPEXKYIIIEM 000PYIOBAHUH.
Touenue, cBepiieHHE, 36HKEPOBaHUE, pa3BEPThIBaHNE, 3yOOHApe3aHue, pe3b0OHape3aHue,
CTporaHue, 10J0JeHue, MPOTATUBAHKE, IUTH(OBAHHE.

5.1.5.Pacuet pekuMOB pe3aHus 10 IMIUPUIECKUM (HOopMyTIaMm.

5.1.6.Ha3zHaueHune pe:xxMMOB PE3AHUS IO HOPMATUBAM.

5.2.1.CymHOCTb JUTEHUHOTO MPOU3BOACTBA. JIUTHE 3eMITI0 U KOKUJIb. CyIIIHOCTh
JUTEWHOrO NPOU3BOACTBA. JINTHE 3eMiTt0 M KOKWIb. CyIIHOCTD JINTEMHOTO
IIPOU3BOACTBA. JINTHE 3eMIIIO U KOKWUIIb.

5.2.2.Buapl 00pabOTKHU JJaBICHUEM.
3ananue Nel

[lepeuncnuTh B UeM OJIMUYKE MPOIECCA JTUThS B 3€MIIIO OT JIUThSI B KOKUJIb?

0uem<a Ilokazamenu OUEHKU

5 [Iepeuncnsier npaBUIIBHO 5 OTINYHUN.

Hepe‘H/ICJ'IHCT IMpaBHUIJIBHO 4 oTInuus.

3 [lepeuncnser npaBWIBHO S30TINYNS.

JupakTudeckasi exmHuua: 1.14 xmaccudukaiyio MaTepUaIoB 0 CTEIEHU
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IIPOBOAUMOCTH

3ansaTue(-1):

3.1.1.XapakTepucTuK NPpOBOAHUKOBBIX MaTtepuanoB. Kiiaccudukaius npoBoJHUKOBBIX
MAaTEpPHUAJIOB I10 arpeEraTHOMY COCTOSIHHIO BEIIECTBA U IO OCHOBHOMY IOKA3aTEI0 —
ANEKTPONPOBOIHOCTH WIIH YAEIBHOMY 3JIEKTPUYECKOMY CONPOTHUBIIEHUIO.
3.2.5.Knaccudukaius npoBOIHUKOBBIX MaTEPHUATIOB 10 OCHOBHOMY MOKa3aTEIIo —
AIEKTPONPOBOIHOCTH WIH YAECIBHOMY 3JIEKTPUYECKOMY COIIPOTUBIIEHUIO.

3aganue Nel

Kaxue u3 nepednciieHHbIX MaTepragoB OTHOCATCS K H30JIATOpaM (CTalb,

TeTHHAKC,ME/Th,CTCKIIOTEKCTOIUT, Y00HNUT. AIFOMUHHM, CITF0/1a, OpoH3a, pe3uHa, dapdop,
Marsui)?

OueHKa Hokazamenu OUEHKU

5 [IpaBriibHO nepeunciigeT 6 yKa3aHHBIX MAaTEPUAIOB U30JIATOPOB C
OINMCAaHUEM UX CBOMCTB.

4 [IpaBuiIbHO nepeunciseT 4 yKa3aHHbIX MaTepuaia U30JI5TOPOB C
OIMCAaHUEM UX CBOMCTB.

3 [IpaBunbHO nepedncisieT 3 yKka3aHHbIX MaTepranoa U30JITOPOB C
OITMCAaHHUEM UX CBOUCTB.

JAupakTuyeckasi exuHuua: 1.15 meTroasl BO3AEHCTBUSA HA CTPYKTYPY U CBOMCTBA
AJIEKTPOTEXHUUYECKHUX MATEPUAIIOB

3ansTue(-1):

3.2.3.1IpocTbl€ U CI0KHBIE MOTYITPOBOIHUKUA. XaPAaKTEPUCTUKA POCTHIX
MOJIYTIPOBOJJHUKOB: TEPMAHUS U KPEMHHUS.

3.2.4.1TpocTbl€ U CI0KHBIE MOTYTPOBOIHUKA. XaPaKTEPUCTUKA POCTHIX
NOJIYIIPOBOJHUKOB: T€PMaHUs U KPEMHUSL.

3apnanue Nel

OOBSICHUTD BIUSHUE TEMIIEPATYPhI Ha 3JIEKTPOIPOBOJHOCTD MOTYTPOBOJHUKOB.

Ouenka Ilokazamenu ouenku

3 JlaeT yacTuyHOE OOBICHEHUE MTOYEMY IIPU HU3KOM TeMIlepaType
AKTUBU3UPYIOTCS IJIAaBHBIM 00pa30oM MPUMECH, a MPU BBICOKOM
TeMIepaType MOABUKHOCTD SJIEKTPOHOB MA1AET.

4 JlaeT oOBsicHeHHE TToYeMy MTPU HU3KOW TeMIiepaType
aKTUBHU3UPYIOTCS TJIABHBIM 00pa30M MPUMECH, a MPU BBICOKOH
TeMIlepaType NOJABMKHOCTD JEKTPOHOB MaJIaeT.
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5 JlaeT 0OBbsICHEHHE ITOYEMY TTPU HU3KOM TeMITepaType
aKTUBU3UPYIOTCS TJIAaBHBIM 00pa30M IIPUMECH, a MPH BBICOKOM
TeMIIepaType MOJABUAKHOCTD 3JICKTPOHOB MAaJaeT U MPUBOIUT
MIPUMEPHI UCIIOJIB30BAHMS TAKUX MOJTYIPOBOJHUKOB.

JnpakTudeckasi exMHUIA: 2.5 Moa0upaTh CIOCOObI U PEKUMBI 00paOOTKH METAIIIOB
(IuThEM, JABICHUEM, CBAPKOM, pE3aHUEM) JJIsl U3TOTOBJICHUS JeTanen

3ansaTue(-1):

5.1.1.IIpomecc pezanus u 0Opa3zoBaHUE CTPYXKKH. [ TaBHBIC U BCIIOMOTATEIbHEIC
IBWKEHUS TIpH pe3aHuu. CTpyKKooOpa3oBaHHeE.

5.1.2 Knaccuduxkanus Metamuiopexyiero ooopynosanus. [1o rpymme u Tuiry CTaHKOB,
10 TOYHOCTH, 110 Macce, M0 Ha3HAYEHUIO.

5.1.3.0cHOBHBIE BUBI paOOT, BHITIOIHAEMbBIX HA METAJIIOPEKYIIEM 000Dy I0BAaHHUU.
Touenue, cBepiieHHEe, 3eHKEPOBaHUE, pa3BEepPThIBaHNE, 3yOOHape3aHue, pe3b0oHape3aHue,
CTporaHue, 10J10JeHue, NpOTATUBaHKE, UTH(OBaHKE.

5.1.4.IlonsiTue o pexumax pezanus. [ myOuHa pe3anus, mojaada, CKOpocTb, OCHOBHOE
BpeMsi Ipu 00paboTKe.

5.1.5.PacueT peXuMOB pe3aHus 110 IMIUPUUECKUM (HOopMyIam.

5.1.6.Ha3znauenue pe:xMMOB PE3AHUS IO HOPMATUBAM.

5.2.1.CymiHOCTh TUTENUHOTO MPOU3BOACTBA. JINTHE 3eMITI0 U KOKUIIb. CyIITHOCTh
JUTEUHOr0 Npou3BOACTBA. JINTHE 3eMiTt0 U KOKWIb. CYIIHOCTh JINTEHHOTO
MPOU3BOJICTBA. JINTHE 3eMITI0 U KOKWUIIb.

5.2.2.Bunpt 00pabOTKH JTaBICHUEM.

3ananue Nel

W3 mepeyncieHHbIX CIUIaBOB BHIOPATh CIUIABBI JIsl H3TOTOBIICHUS JETAJICH TUTHEM B
semuto: (Crans 45, CH 35, MA 8, ctans 35XIT'CJI, AK 4-1, MJI 5, AJI 7, K4 37-12).

Ouyenka Ilokaszamenu oyenku
5 [IpaBwibHO BRIOMpAET 5 MapOK CILIABOB C ONMKMCAaHUEM COCTaBa U
CBOMCTB.
4 [IpaBunbsHO BRIOMpAET 4 MapOKH CIIABOB C ONMHMCAHUEM COCTaBa U
CBOWCTB.
3 [IpaBwibHO BEIOMpAET 3 MapOKHU CILIABOB C OMMMCAHUEM COCTaBa U
CBOMCTB.

JAunaxkTnyeckast exmuuua: 2.11 Onpenensate MeTo1 00pabOTKM MaTepuaia mo ero
MapKUPOBKH

3ansitue(-11):

4.1.2.Knaccudukanusi HHCTpyMEHTAIbHBIX CTaJCH. YTJIEPOAUCTHIEC, JICTUPOBAHHBIC,
OBICTPOPEXKYIIIHE CTATH UX COCTaB U MapKUPOBKA.
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4.1.5.Knaccudukanus TBepabIx ciiiaBoB. OqHO KapOUIHbIE, IBYX KapOUIHbIE, TPEX
KapOuiHbIe U 0€3 BoJIb(hpaMocoaeprKallie TBepable CIiiaBbl. [I[puMeHeHue TBEPIbIX
CIUIaBOB JJis1 00pa0OTKHU YyTryHa, IBETHBIX METAJIJIOB U CTaJIEH.

5.1.3.0cHOBHBIE BUbI paOOT, BBIIOJHAEMBIX HA METAJUIOPEKYILEM 000PYI0BaHUU.
Touenwue, cBepiieHne, 3eHKEPOBaHNE, pa3BEpThIBAaHUE, 3yOOHape3aHue, pe3bOoHape3aHue,
CTporaHue, 1oJ0JIeHue, MPOTATUBAHNE, IUTH(OBAHHE.

5.2.1.CymHOCTb TUTEHHOTO MPOU3BOACTBA. JINTHE 3eMit0 U KOKWIb. CyITHOCTh
JUTEUHOr0 NpOU3BOACTBA. JINTHE 3eMiTt0 U KOKWIb. CYIIHOCTD JINTEHHOTO
IIPOU3BOACTBA. JINTHE 36MIIFO U KOKWUJIb.

3aganue Nel

VYkazarh MeTo1 00paboTKH CIeAYIONUX Mapok criaBoB: cruiaB J[16T, crimaB AJI7, ctans
P6MS5, ciimaB OT4-1.

Ouenka Ilokazamenu ouenku

5 VYkazaH npaBuiIbHO METOA 00padOTKHU 4 CIIaBOB.

VYka3zaH npaBuiIbHO METO 00pabOTKH 3 CIUIaBOB.

3 VYkazaH npaBuiIbHO METO 00pabOTKHU 2 CIIaBOB.
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa

Bux npoMe:xxyToOUHOM aTTeCTAUNU

4

JK3aMeH

KOHTpOJIeH

IK3aMeH MOKeT ObITh BLICTABJIEH ABTOMATHYECKH 110 pe3yJabTaTaM TEKYIIUX

Tekymunii KOHTpOJb Nel

Texymnii KOHTpOJb Ne2

Tekyuii KOHTPOJb Ne3

Tekymnii KOHTpOJb Ned

Tekymmii KOHTpOsb Ne5

Tekymuit KOHTpOJIb Ne6

Texymnit KOHTpOIb Ne/

Tekymunii KOHTpoJb Ne§

Metoa u ¢popma koutTpoJsi: UunusuayansHoe 3ananue (MadopmarmonHo-

aQHAJIUTUYECKUH)

Bua kontpoas: [1o BeiOOpy BEIMOMHUTE | TeopeTHueckoe 3aaHue U 1 mpakTuYecKoe

3aJaHUC

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:
1.1 BUABI MEXaHUUECKON, XUMUYECKOU U TEPMHUUECKON 00pabOTKH METAJIOB U CIIABOB
3aganme Nel (M3 TeKyLIero KOHTPOJIs)
Jate onpeaenenune noustuam: Orxur, 3akanka, Otnyck, Hopmanuzarusi.

Ouenka Hlokazamenu ouenku

5 JlaHbI MPaBUJIbHBIC OMPEACICHUS BCEM MOHATHUSIM.
4 JlaHbI TpaBUJIbHBIC ONIPEACIICHUSI TPEM TTOHSATUSIM.
3 JlaHbBI MpaBUJIbHBIC ONMPEACICHUS IBYM MOHSITHUSAM.

JAupakTuyeckasi eTMHULA NJIS KOHTPOJIA:

1.2 BUABI IPOKIAJOYHBIX U YIUIOTHUTEIIBHBIX MAaTEPUATIOB
3amanme Nel (M3 TeKylero KOHTPOJIsi)

atb onpenenenre marepruaiam: ¢pudpa, mapoOHUT, BOMJIOK, Pe3UHAa, ac0ecCT.

Ouenka

Hokazamenu OUEHKU

5 JlaeT npaBUIIbHBIE OTBETHI IISITU MATEPUATIAM.
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4 JlaeT npaBUIIbHBIE OTBETHI YETHIPEM MATEPUAIIAM.

3 JlaeT nmpaBUIIbHBIE OTBETHI TPEM MATEPHUAIAM.

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

1.3 3aKOHOMEPHOCTH MPOLECCOB KPUCTALIU3ALMH U CTPYKTYpOOOpa30BaHUs METAJIIIOB U
CIUIaBOB, 3aIIUThI OT KOPPO3UU

3ananue Nel (M3 TeKylero KOHTPOJIsi)

JlaTh ornpesesiennst CTPYKTYPHBIX COCTaBIISIONIUX CIUIABOB JKeNe30-yraepo: Deppur,
Ayctenur, [lepnut, JleneOypur.

Ouenka Ilokaszamenu oyenku
5 [IpaBuibHO aeT ONpeACICHUE BCEM YETBIPEM COCTABIISAIOIUM C
MOSICHEHUSIMU.
4 [IpaBunbHO 1aeT ONpPEAETIEHUE TPEM COCTABIISIOIIUM C
MOSICHEHUSIMU.
3 [IpaBuibHO aeT ONpPEAECICHUE IBYM COCTABIISIOLIMM C
MOSICHEHUSIMU.

JupakTuyecKas eIMHALA A5l KOHTPOJIS:

1.4 xnaccugukanusi, OCHOBHbIE BU/IbI, MAPKHPOBKA, 00JIACTh IPUMEHEHHUS U BUJIbI
00pabOTKH KOHCTPYKIIMOHHBIX MaTEpUajIoB, OCHOBHBIE CBEICHUS 00 MX HA3HAYCHUH U
CBOMCTBaXx, IPUHLHUIIBI X BBIOOpA ISl IPUMEHEHHUSI B IPOU3BOJICTBE
3ananue Nel (M3 TeKylero KOHTPOJIsi)

Onpenenuts BUAbI cTanei u ux cocran: Ct 1km,Y11A, Crans 55, P18, 12X2H4A.

Ouenka Ilokazamenu ouenku
5 [IpaBuiIbHO OMpeesnsieT BCe MATh BUAOB CTaJU C pacuIupoBKOH
MapKH.
4 [TpaBubHO OMpeesaeT YEThIPE BUA CTAIH C PAaCIIH(PPOBKON MApPKH.
3 [IpaBuibHO ompeaesnsieT TPU BUAA CTalU C paciin(@poBKONA MapKH.

3amanue Ne2 (M3 TeKylIero KOHTPOJIsi)

Kakue MeaHbI€ CTUIaBbI UCIIOIB3YIOTCS B Ka4e€CTBE aHTU(DPUKIITMOHHBIX MaTepranoB:J168,
JIC59-1, JIAK 60-1-1, bp.OL[10-2?

Ouenka Ilokazamenu ouenku

5 [IpaBmibHO BeIOpaH crutaB menu bp.OL[10-2, nana pacmmdpoBka
COCTaBa, MePEUYNCICHBl OCHOBHBIE XapaKTEPUCTUKU OPOH3.
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4 [IpaBunwsHo BeIOpaH crutaB meau bp.OLl10-2, nana pacumdpoBka
cocTana.

3 [IpaBunbsHO BeIOpaH cruiaB meau bp.OL[10-2, , nepeuncnensl
OCHOBHBIE XapaKTEPUCTUKU OPOH3.

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

1.5 MeTop1 U13MEpEeHUS TapaMETPOB U ONPEACIICHUS] CBOMCTB MaTEPUAIOB
3ananue Nel (M3 TeKylero KOHTpOJIsi)

OTBETUTH Ha BOIIPOCHI:

1. UTo Ha3bIBae€TCSl CTPYKTYPHOUM COCTABJISIONICH ?
2. [laiiTe onpeeneHus NOHATUSIM: (EeppUT, ayCTCHUT,
3. laiiTe onpeesieHUs MOHATUAM: LIEMEHTHUT, MIEPIUT, JeAeOypUT.
4. Yto Takoe 3BTEKTUYECKOE MPEBpAILICHUE?

5. Uem 3BTEKTOMAHOE MPEBPALICHUE OTIIMYAETCS OT IBTEKTUYECKOTO?

Ouenka Ilokazamenu ouenku

5 JlaHbI IpaBUIIBHBIE OTBETHI HA 5 BOIIPOCOB.

I[aHI)I IMpaBHUJIBHBIC OTBCTHI HA 4 BOIIPOCa.

3 JlaHbI TpaBUJIBHBIE OTBETHI HA 3 BOIIpOCA.

3aganme Ne2 (M3 TeKyLIero KOHTPOJIs)

OOBSICHUTH B 4Y€M CYTh METOJI0B M3MepeHus TBepaocTu 1o bpunenio, Poksemy, [llopy,
Bukkepcy.

OI(EHKa Hokazamenu OUEHKU

5 I[aeT MMPaBUJIBHBIC OTBCTHI 110 YCTHIPCMM MCTOAAM.

I[aCT IMPpaBUJIbHBIC OTBETHI 110 TPEM METOAAM.

3 JlaeT mpaBUIIbHBIE OTBETHI 110 JIBYM METOJIAM.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

1.6 OCHOBHBIE CBEJICHUS O KPUCTAIUIM3ALMU U CTPYKTYPE pacIljiaBOB
3aganue Nel (M3 TeKylero KOHTPOJIsi)
Hatb onpenenenue noustusm: Cucrema, ®aza, KoMmnoHeHT.

Ouyenka Iloxkazamenu oyenku
5 JlaHbI MPABUIIBHBIE ONPEACIICHUS TPEM TTOHSITHUSM.
4 JlaHbI IpaBUJIbHBIE ONIPEACIICHUS JBYM MOHATHSIM.
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HaHO IMPpaBUJIIBHOC OIIPCACIICHUC OJHOMY ITOHATHIO.

JAnpakTnyeckasi eITMHULA JAJIs1 KOHTPOJIA:
1.7 ocHOBHBIE CBEIEHUS O HA3HAYEHUU U CBOMCTBAX METAJIOB U CILIABOB, O TEXHOJIOTHUH
UX MPOU3BOJICTBA

3apanue Nel (M3 TeKylero KOHTPOJIsi)

OTBETUTH HA BONIPOCHI:

1.Kak onpenensror XxapakTepuCTUKX TPOYHOCTH MaTepuana?

2. C kako# 1embI0 ONPeesoT YIapHYI0 BI3KOCTh MaTepuaia?

3. Yro xapakrepe3yeT TBEpAOCTh MaTepuana?

4. Kakoii Bun pazpyuieHus (Xpynkoe Win Bs3Koe) Hanbosiee onaceH?

5. YUTo Ha3bIBalOT KOHCTPYKTUBHOM MIPOYHOCTHIO MaTepuana’?

Ouenka Ilokazamenu ouenku
5 JlaHbI TpaBUIIBHBIE OTBETHI HA S5 BOIPOCOB.

4 JlaHbI TpaBUIIBHBIE OTBETHI HA 4 Bompoca.

3 JlaHbI paBUJIbHBIE OTBETHI HA 3 BOIIpOCA.

JuaakTudyeckas eJMHHUNA 1151 KOHTPOJISA:
1.8 ocHOBHBIE CBOMCTBA MTOJIMMEPOB U UX UCIIOJIB30BAHUE

3apanue Nel (M3 TeKyero KOHTpOJIsi)

JlaTh omnpejenenre TepMOPEAKTUBHBIM ITIACTMACCAM: T€TUHAKC, TEKCTOJINUT,
CTEKJIOTEKCTOJIUT ¥ TEPMOIIJIACTUYHBIM IIJJACTMACCAM: ITOJIMITHIEH, (PTOPOILIACT.

Ouenka Iloxkazamenu oyenku
5 JlaeT npaBWIbHBIE OTBETHI IISITU MATEPUATIAM.
4 JlaeT mpaBUJIbHBIE OTBETHI YETHIPEM MaTEpHUajIaM.
3 JlaeT mpaBWIIbHBIE OTBETHI TPEM MATEPHUATIAM.

JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:
1.9 0coOeHHOCTH CTPOCHHS METAJIJIOB U CILJIaBOB
3ananue Nel (M3 TeKylero KOHTpOJIsi)

Ha3zBatb cTpyKTypHBIE COCTABISAIONIME JOIBTEKTOUIHOMN CTAJIU MPU OXJIAXKICHUU U3

PacCIlIaBJICHHOT'O COCTOAHUA.

Ouenka

Hokazamenu OUEHKU

5

[IpaBUJILHO B COOTBETCTBUM C JUATPAMMOM HA3BaHbI BCE
CTPYKTYPHBIE€ COCTaBJISIOLIHKE.
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4 [IpaBUabHO B COOTBETCTBUM C AUArPAMMOM Ha3BaHbI 4 CTPYKTYpPHbBIC
COCTABJIAIOIIME.

3 [IpaBWJIBHO B COOTBETCTBHUHM C THArPAMMON HA3BAHBI 3 CTPYKTYpPHBIE
COCTABJIAIOLINE.

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

1.10 cBoiicTBa cMa304HBIX ¥ aOpa3MBHBIX MAaTEPHAIOB

3ananue Nel (M3 TeKylero KOHTpOJIsi)

JlaTb onpeneneHruen U NepeyrciIuTh CBOUCTBA cieayromx Marepuanos: Keapu, Kopynz,
Haxnak, Onexkrpokopyna, IUATUM-201.

OueHKa Hokazamenu OUEHKU

5 JlaeT npaBUIIbHBIE OTBETHI IISITU MATEPUATIAM.

IlaeT MMpaBUJIbHBIC OTBCTEI YCTHIPEM MaTCPHAIaAM.

3 I[aeT IMPaBUJIBHBIC OTBCTHI TPCM MATCpUAJIAM.

JupakTnyeckasi eIMHULA JAJI51 KOHTPOJIA:

1.11 cnocoObl moJy4eHHs] KOMIIO3ULIMOHHBIX MaTEPUAIIOB

3apanue Nel (M3 TeKyero KOHTpOJIsi)

OOBICHUTH CYTh CIIOCOOOB:Py4YHOe (KOHTAKTHOE) GopMOBaHNe, HANIbLICHHE
PYOJICHHOI'0 POBHMHIA, YJATPY3HU,HAMOTKH, METO/ NPENpPEros.

Ouenka Ilokazamenu ouenku

5 JlaeT npaBuiibHBIE OOBSCHEHUS MSATH METOJAM.

I[aCT IMpaBUJIbHBIC OOBSICHCHUSA YCTBIPEM MCTOJAM.

3 JlaeT npaBuIIbHBIE OOBICHEHUS TPEM METOJIAM.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:
1.12 cyurHOCTh TEXHOJIOTMYECKUX MPOIIECCOB JIUThS, CBAPKH, 00paOOTKHA METAJIOB
JaBJICHUEM U pe3aHUEM
3aganue Nel (M3 TeKylero KOHTPOJIsi)
[lepeyncauTh B UeM OJUYHUE MPOIIECCA JIUThS B 3eMJTIO OT JIUThS B KOKHIIb?

Ouenka Ilokazamenu oyenxu
5 [lepeuncnser NpaBWIBHO 5 OTIIMYHA.
4 [lepeuuncnsier npaBUIbHO 4 OTIIMYUS.

ctp. 32 u3 38



3 [Iepeuuncnsier npaBUIbHO S30TIUYNS.

JupakTudyeckas eJMHHUNA A1 KOHTPOJIA:

1.13 cTpoeHue u CBOMCTBA MOIYIPOBOJHUKOBBIX U IPOBOJHUKOBBIX MaTepUaIIOB,
METO/Ibl UX MCCIIEIOBAHUS

3apanue Nel (M3 TeKylero KOHTPOJIsi)

[lepeunciuTh OCHOBHBIE TPYIIIIBI OJYIPOBOAHUKOB [0 XUMHYECKOMY COCTABY.

Ouenka Iloxkazamenu oyenku
5 [IpaBuiibHO nepeunciigeT 4 OCHOBHBIE TPYIIIbI C TPUMEPAMHU
MaTepuaoB.
4 [IpaBHIIBHO MEPEUUCIIAET 3 OCHOBHBIE IPYIIIIBI C TPUMEPAMHU
MaTepHaJoB.
3 [IpaBUIIBHO MEpEUUCIIAECT 2 OCHOBHBIE TPYIIIIBI C TPUMEpPaAMU
MaTepUaoB.

JuaakTuyeckasi eIMHULA JAJIsl KOHTPOJIS:

1.14 xnaccudukanuo MaTEpUANIOB MO CTENIEHU MPOBOAUMOCTH

3amanme Nel (M3 TeKylero KOHTPOJIsi)

Kakue u3 nepedrciieHHbIX MaTepraIoB OTHOCATCS K U30JIATOpaM (CTalb,
TFE€TUHAKC,ME/Tb,CTEKIIOTEKCTOIUT, Y00HUT. aTIOMUHUN, CITI0/1a, OpoH3a, pe3uHa, gpapdop,
MarHmii)?

Ouenka Ilokazamenu ouenku

5 IIpaBriibHO nepeuncirgeT 6 yKa3aHHBIX MAaTEPUAIIOB U30JIATOPOB C
ONMCAHNUEM UX CBOMCTB.

4 [IpaBuibHO nepeyucisieT 4 yKa3aHHBIX MaTepualia u30JIsTOPOB C
ONKMCAHUEM HX CBOMCTB.

3 [IpaBrIIBHO NepeUncIAeT 3 yKa3aHHbIX MaTepUagoa U301sTOPOB C
ONMCAHNUEM UX CBOMCTB.

JAupakTuyeckasi eIMHULA NJI KOHTPOJIA:

1.15 meToasl BO3AEHCTBUS HA CTPYKTYPY U CBOMCTBA 3JIEKTPOTEXHUYECKUX MaTEPUAJIOB
3ananue Nel (M3 TeKymero KOHTpOJIsi)

OOBSICHUTD BIMSHUE TEMIIEPATYPhI Ha 3JIEKTPOIPOBOJHOCTD MOJTYTPOBOIHUKOB.

OMBHKa Hokazamenu OUEHKU
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3 JlaeT yacTuyHOE OOBSICHEHUE TTOYEMY TIPH HU3KOHM TeMIIepaType
aKTUBU3UPYIOTCS TJIAaBHBIM 00pa30M IIPUMECH, a MPH BBICOKOM
TeMIIepaType MOJBUKHOCTD 3JICKTPOHOB MaJacT.

4 JlaeT 0ObsiICHEHUE TOYEMY TIPU HU3KOM TeMIiepatype
AKTUBU3UPYIOTCS IJIABHBIM 00pa30oM IMPUMECH, a MPU BHICOKOM
TEMIIEpaType MOJBUKHOCTD JJICKTPOHOB MMAJAET.

5 JlaeT 0ObsICHEHHE ITOYEMY TIPU HU3KOM TeMIlepaType
aKTUBHU3UPYIOTCS TJIABHBIM 00pa30M MPUMECH, a MPU BHICOKOH
TeMIepaType MOJABUAKHOCTD 3JICKTPOHOB NAaJaeT U MPUBOJIUT
MPUMEPHI UCIIOJIB30BAHMS TAKUX MTOJTYIPOBOJHUKOB.

JAupakTuyeckasi eIMHULA J1JI51 KOHTPOJIA:

2.1 ompenensiTh CBOMCTBA KOHCTPYKIIMOHHBIX U CHIPHEBBIX MATEPUATIOB, TPUMEHSIEMBIX B
MIPOU3BOJICTBE, IO MAPKHUPOBKE, BHELTHEMY BHIY, IPOUCXOKIECHHUIO, CBOMCTBaM, COCTaBY,
HA3HAYCHUIO U CTIOCO0Y MPUTOTOBJICHUS U KJIAaCCU(PUIIUPOBATH UX
3ananue Nel (M3 TeKylero KOHTpOJIsi)

N3 veThIpex 0IMHAKOBBIX IIWIMHAPUIECKUX 00PAIIOB U3TOTOBIEHHBIX U3 CTAJU, YyT'YHA,
TIOMUHUA U MarHusi MPaBUJIbLHO OMPEAEIUTh MaTepra oopasia.

OueHKa Hokazamenu OUEHKU

5 [IpaBwiibHO ompeseneH Marepuai Becex 4 o0pasIioB.

[IpaBuibHO omnpeneneH Marepual 3 oOpasiloB.

3 [IpaBunbHO ompesesieH Matepuan 2 o0pa3ioB.

JlupakTuyecKasi eIMHALA A5l KOHTPOJIS:

2.2 onpenensTh TBEPAOCTh MATEPUATIOB

3apanue Nel (M3 TeKyero KOHTpOJIsi)

Onpenenuts TBEPAOCTH CTAIBLHOIO 00pa3ua MmetoaoM bpunems.

0uem<a Ilokazamenu OUEHKU

5 [ToaroToBiien oOpaser] ajisi U3MEPEHUS TBEPIOCTH B COOTBETCTBHH C
TEXHOJIOTUEN.

Bb1Opan UHIEHTOP B COOTBETCTBUU C MIPEATNOIAraeMon TBEPAOCThIO
oOpasra.

BriOpana Harpy3ka B COOTBETCTBUHU C MPEANOIAraeMOi TBEPIOCTHIO
obpa3ria.

BoOpaHno BpeMs IeiCTBUS Harpy3KHu.

[IpaBUJIBHO U3MEPEH JUAMETP OTIEeYaTKa.
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[ToaroroBien o6pasel sl U3MEPEHUS TBEPJIOCTH B COOTBETCTBUH C
TEXHOJIOTUEH.

Br10pan MHAGHTOP B COOTBETCTBUU C MPEANOIAracMON TBEPAOCTHIO
oOpasra.

BriOpana Harpy3ka B COOTBETCTBUH C TIPEATIOIAraeMol TBEPAOCThIO
oOpasra.

[TpaBuIbHO U3MEPEH TUAMETP OTIICYATKA.

[ToaroToBiien obpaser] ajsi U3BMEPEeHUs TBEPIOCTH C HAPYIICHUEM
TEXHOJIOTUU.

BriOpana Harpy3ka B COOTBETCTBUHU C MIPEANOIATAEMON TBEPIOCTHIO
oOpasra.

BoOpaHo BpeMs IeCTBUS Harpy3KHu.

JAupakTuyeckasi eITMHULA 1151 KOHTPOJIA:
2.3 onpenensaTh PeKUMBbI OTKUTa, 3aKAJIKU U OTITYCKa CTAJIA
3amanue Nel (M3 TeKylIero KOHTPOJIsi)
OnpenenuTs TEMIIEpaTypy 3aKaJIKH, HU3KOI'O U BBICOKOT'O OTITYCKa IS
MHCTPYMEHTAJILHOM cTanu Y 12.

Ouenka Ilokazamenu ouenku
5 [IpaBmIbHO OMpeeseT TeMIePaTypy 3aKaaku, HU3KOTO M BEICOKOTO
OTITyCKa.
4 [IpaBwibHO OmpeneseT TEMIEPATypy ABYX BUAOB TEPMOOOPAOOTKHU.
3 [IpaBwiIbHO OmpeeseT TeMIepaTypy OJTHOTO BUIA
TEPMOOOPaOOTKH.

l[I/II[aKTI/I‘IeCKaﬂ €ANMHMIA 1JId KOHTPOJIA:

2.4 nonpOupaTh KOHCTPYKIIMOHHBIE MAaTEPHAIIbI IO UX HA3HAYEHUIO U YCIOBUSIM
AKCIUTYaTaIuu

3apanue Nel (M3 TeKyero KOHTpOJIsi)

N3 nepeuncnennsix MatepuaioB ( Ctans 60I°, Y7, POM5SKS, CU35) nonobpats maTepuan

IUTSL CBEpJIA IO METAJLTY.

Ouenka

Ilokazamenu OUEHKU

5

[IpaBunbHO BRIOMpPAET OBICTPOPEKYITYIO CTAIh C 000CHOBAaHUEM
CBOMCTB yKa3aHHOMW CTaIH U paciinpoBKOil MapKHu.

4 [IpaBunbHO BRIOMpAET OBICTPOPEXKYIIYIO CTallb, 000OCHOBAHUE
CBOWCTB HETIOJIHOE.
3 Bri6upaet ObICTpOPEKYIIYIO CTATb.
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JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.5 noadupaTh CrocoObl U PEKUMBbI 00PaOOTKH METAIOB (JIUThEM, IaBJICHUEM, CBApKOH,
pEe3aHuEeM) JUIsl U3TOTOBJIEHUS JeTaeu

3apanue Nel (M3 TeKyIero KOHTpOJIsi)

W3 mepeuncieHHbIX CITaBOB BHIOPATH CIUIABHI 711 M3TOTOBJICHUS JETaJCH INTHEM B
3emunto: (Crans 45, CUH 35, MA 8, crans 35XT'CJI, AK 4-1, MJI 5, AJI 7, KU 37-12).

Ouenka Ilokazamenu ouenku
5 [IpaBunbHO BRIOMpPAET 5 MapOK CIUIABOB C ONMKUCAHUEM COCTaBa U
CBOWCTB.
4 [IpaBunbHO BeIOKMpaET 4 MapoOKH CIJIABOB C ONMMCAHUEM COCTaBa U
CBOMCTB.
3 [IpaBunbpHO BRIOMpAET 3 MapOKH CIJIABOB C ONMKMCAHUEM COCTaBa U
CBOWCTB.

JupakTuyecKkasi eIMHAULA A5l KOHTPOJIS:

2.6 BBIOMPATH INEKTPOTEXHUIECCKUE MATEPHAIIBI: TIPOBOIHUKU U JUAJICKTPUKH 110
HA3HAYCHHIO M YCIOBUSAM IKCILTyaTalluu

3apanue Nel (M3 TeKylero KOHTpOJIsi)

Br16paTh MapKy 3JIeKTpOIPOBOJIOB HCTIOIB3YyEMbBIX Ha JETaTeILHOM anmnapare A
6optoBoro monTtaxa c¢ ¢ukcarueit (I1TJI; BIIBJI; BUD;).

Ouenka Ilokazamenu ouyenku
5 [IpaBunbsHO BeIOMpaeT npoBoa Mapku bBU®D ¢ pacmmdpoBkoii u
YKa3aHUEM €r0 OCHOBHBIX XapaKTEPUCTHUK.
4 [IpaBunbsHO BeIOMpaeT npoBoa Mapku bU®D ¢ paciudpoBkoii Mapku.
3 Bri6upaet npoBoa mapku BU® ¢ ykazaHuem ero OCHOBHBIX
XapaKTEPHUCTHK.

JnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.7 mpOBOJUTH UCCIIEIOBAHUS U UCTIBITAHUS AIEKTPOTEXHUUECKUX MaTEPUATIOB
3aganue Nel (M3 TeKylero KOHTPOJIsi)

OHpC,Z[CJ'H/ITB COIIPOTHUBIICHUC JJICKTPOIIPOBOAd. METOAOM IIPO3BOHKH.

Ouenka Ilokazamenu ouenku

5 [TpaBunsHO BRIOpaH AMAMA30H MIKAIBI IPHOOPA, YCTAHOBICHBI IITYITHI
U CATHI TOKa3aHus npudopa.
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4 Bri6pan nuarna3oH mikainbsl mpuOopa, yCTaHOBIIEHBI IIYTIBI U CATHI
nokaszaHus mpudopa.

3 Bb10Opan nuana3oH mikaiel mpubopa, yCTAHOBIIEHBI IIYIIbl TOKA3aHUs
npudopa CHATHI HE TPABUIIBHO.

JAunakTnyeckasi eIMHULA JJI51 KOHTPOJIA:

2.8 UCrmoyIb30BaTh HOPMATUBHBIC JOKYMEHTHI JJIsl BRLIOOPA MPOBOTHUKOBBIX MaTEPUAIIOB C
1eJIbI0 0OecTieueHus TPeOYeMbIX XapaKTePUCTUK U3ACTIUN

3ananue Nel (M3 TeKymero KOHTpOJIisi)

Hcnonb3ys cipaBOYHUK MO00paTh MapKy TPaH3UCTOpA JJIs 3apsAIHOTO YCTPOMCTBA .

Ouenka Ilokazamenu oyenku

5 [IpaBunbHO BRIOMpAET MapKy TPaH3UCTOPA C OObSICHEHUEM €TI0
CBOMCTB M pabOTOI B cxeMe.

4 [TpaBubHO BRIOMpAET MapKy TPAaH3UCTOPA C OOBSICHEHHUEM €0
CBOMCTB.

3 Bri6upaet Mapky TpaH3uCTOpA.

JAupaKkruyeckasi eIMHULA AJI51 KOHTPOJIA:

2.9 Onpenenarb pexxuMbl TEPMOOOPAOOTKH pa3IMYHbIX MAaTEPUAIIOB
3aganme Nel (M3 TeKyLero KOHTpOJIs)

OnpenenuTs TEMIIEpaTypy MOTHOTO OTXKUTA, 3aKaJKHU U CPEAHETO OTITYCKA
JO3BTEKTOUTHOU CTAJIN.

Ouyenka Ilokazamenu oyenku

5 [TpaBWIIbHO BRIOMPAET TEMIIEPATYPY M1 BCEX YKA3aHHBIX BUIOB
TEpMOOOPaOOTKH.

4 [IpaBubHO BRIOMpACT TEMIEPATYPY TSI IBYX BUIOB
TEpMOOOPabOTKH.

3 [TpaBWIIbHO BRIOMPAET TEMIIEPATYPY JJIS OJJHOTO BHJIA
TEpPMOOOPaOOTKH.

JupakTuyecKkasi eIMHALA A5l KOHTPOJIS:

2.10 Pactn¢poBbIBaTh MAPKUPOBKY MATEPUAJIOB

3apanue Nel (M3 TeKyero KOHTpOJIsi)

OnpenenuTe MaTepua o MapKUpoBKe (3aJ1aHHE BBIAAETCS UHANUBUIYAIBHO).
O6pazen: Cranb 30 XI'CA, cimaB AK-4-1, crutaB MA-8, crans Y10A.
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OMBHKa Hlokazamenu OUEHKU

5 [IpaBunbHO ompeiesieH MaTepuan Bcex 4 Mapok.

[IpaBuIIbHO OmpeeneH MaTepuan 3 MapoK.

3 [IpaBuibHO ompeesieH MaTepran 2 MapoK.

JupakTuyecKas eIMHALA A5l KOHTPOJIS:

2.11 Onpenenste MeTO 00pabOTKM MaTepHalia Mo ero MapKupOBKU

3amanue Nel (M3 TeKylero KOHTPOJIsi)

VYkazaTh MeTO1 00pabOTKH CIEAYIOMUX Mapok cruiaBoB: ciuiaB J[16T, crutaB AJI7, cTanb
P6M35, cruraB OT4-1.

Ouenka Ilokazamenu ouenku

5 VYka3zaH mpaBuiIbHO METO 00pabOTKU 4 CIUIaBOB.
4 VYka3aH npaBuiIbHO METO 00pabOTKH 3 CIUIABOB.
3 VYka3aH mpaBuIbHO METO 00pabOTKH 2 CIUIaBOB.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

2.12 OnpenensiTe CBOMCTBA U METO/IbI 00PAOOTKH MaTepUaIOB MO CIIPAaBOYHHKAM
3amanue Nel (M3 TeKylero KOHTPOJIsi)

OnpenenuTh MeTOABI 00PAOOTKHU M CBOMCTBA CIIEYIONIUX MaTepuaioB: cruia BOSmuAT,
craB AJI7, ciinaB 1163T, ciiima MAS.

Ouenka Ilokazamenu oyenxu
5 [IpaBuIIbHO OTpeieIeHbI CBOMCTBA U METOIbI 00padOTKH 4
MaTepHaJIoB.
4 [IpaBuiIbHO OMpeieNieHbl CBOMCTBA U METOIbI 00paboTKH 3
MaTepHaJIoB.
3 [IpaBUIIbHO OMpeIeeHbl CBOMCTBA U METO 1Bl 00pabOTKH 2
MaTepHaJIoB.
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