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[Tpu pazpaboTke pabouelt mporpaMMbl yueOHOM TUCIMITIIMHBI B OCHOBY MOJIOKEHBI:

1. ®I'OC BO - OakanaBpuat no HampasieHuto noarotroBku 23.03.03 Dxcmryartanust TpaHCIIOPTHO-
TEXHOJOTHYECKUX KOMILIEKCOB, YTBEP)KACHHBIN NprKa3oM MuHucTepcTBa 00pa3zoBanus u Hayku Poc-
cuiickoit ®enepanuu ot «07» aBrycra 2020 r. ITpukas Ne 916.

2. Y4eOHbIH TUIaH 1Mo IPOQUITI0 MOATOTOBKH «ABTOMOOMIIN U aBTOMOOMIIBHOE XO3SHCTBO» (T0J] Hava-
na noarotoBku 2023), omobpeH YuéHbpIM coBeTOM A30BO-UepHOMOPCKOTO WH)KEHEPHOTO MHCTHUTYTa
®I'bOY BO Jlouckoit 'AY

[Tpotokon Ne 7 ot «29» deBpans 2024 r.

Pabouast mporpamma y4eOHOH aucHUIIMHBI «MarepuanoBeieHHe U TEXHOJIOTUS KOHCTPYKIIMOHHBIX
MaTepHuaioBy» ofgoopeHa Ha 3acenanuu kadeapst DuTC HTTC.
[Tpotokomn Ne 8 ot «20» maprta 2024r.

3aBeayromuit kadeapoit
K.T.H., TOLIEHT B.A. Ob6epemox

Pabouast mporpamMma y4eOHOW MUCIMILIMHBI «MarepuanoBeiecHue U TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepuaIoB» PEKOMEHJIOBaHA K MCIIOJIb30BAHHUIO HA 3aCEAaHUHU METOJUYECKOH KOMHCCHUU TI0 HAmpaB-
nenuto moArotoBku 23.03.03 «DkcruryaTands TPaHCHIOPTHBIX W TPAHCIIOPTHO-TEXHOJIOTHYECKUX Ma-
IIWH U KOMITIJICKCOB» MHXXCHCPHO-TCXHOJOTHYCCKOI'O q)aKyJ'H:TeTa

[Tpotokon Ne 3 ot «28» mapta 2024 r.

[Ipencenarenb METOAMYECKOW KOMUCCUH
K.T.H., TOLEHT B.H. Ilupos

Pazpabotuuk:
K.T.H., JOIICHT A.1O. Kpacnona
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1. BBOJAHAA YACTDb

1.1.lle1u ocBOeHMS Y4eOHOM JUCHUIIMHBI

[ensimu ocBoeHUs yueOHOM AUCHUIUIMHBI «MaTepualoBeIecHHe U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX Ma-
TEPHUAJIOBY SBISIOTCS (POPMHUPOBAHUE COBOKYIMHOCTH 3HAHWN O CBOMCTBAX M CTPOCHHH MAaTEpUAJIOB,
croco0ax X MOJIyYEeHUS U YIPOUHEHHs], TEXHOJIOTUYECKUX METOaX MOJy4eHHUsI U 00pabOTKH 3aroTo-
BOK, 3aKOHOMEPHOCTSIX MPOLIECCOB PE3aHUs, FIEMEHTaX PeXUMa Pe3aHMsl KOHCTPYKLIMOHHBIX MaTepH-
aJIOB, CTAaHKaX U UHCTPYMEHTaXx.

1.2. MecTo y4eOHOH TMCHUIINHBI B CTPYKTYpe

VYuebHast nucnuminHa «MarepraaoBeeHHe U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTepUaIOB»
OTHOCHUTCS K AUCLUHUIUIMHAM 0a30BOM YacTH.

I/I3yquHe I[aHHOﬁ JUCHUITIIMHBI 6a31/1pyeTCS{ Ha OCBOCHUU CTYACHTAMU NHUCLMILIWNH: «XI/IMI/IH»;
«Marematukay, «MHpOpMaTHKay, «DPU3HKa».

OcBoenune HaHHOﬁ JUCHUITIIMHBI H€O6XO,Z[I/IMO AJid OCBOCHUSA CTYACHTAMU OUCHHUIIJIMHBI «DKc-
IUTyaTallMOHHbIE MaTepHaIbI».



1.3. [InanupyemMsble pe3yJbTaThl 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX € MJIAHUPYEMbIMHU pe3yJIbTaTaAMU OCBOECHHS 00pa3oBaTeb-

HOM NPOrpaMmabl

W3yuenne naHHO# y4eOHOMN NMCIUILTMHBI HAIIPaBIeHO Ha (hopMupoBaHHe y 00yUaIONIMXCS CIASIYIOIUX KOMIETEHIIHA:

Kon [Tnanupyemsble pe3ynbTaThl 00yUeHHs
KOMIIC- CozepikaHue KOMIIETEHIIUH Kon n HauMeHoBaHUE HHIUKATOPA JOCTHU-
dopMupyeMble 3HAHUS, yMEHUS U HABBIKH
TCHIINH JKEHHUSA KOMIICTCHIIMH
YK-1 CriocobeH ocymiecTBiIsATh MOUCK, KpUTH- | YK-1.2 HaxonuT u KpUTHYECKH aHATU3UpPYy- | 3HATh: COBPEMEHHBIE CIIOCOOBI MOTY4YEeHUs Ma-

YeCKUH aHaldu3 U CHHTE3 HWH(pOpMaluwy,
NPUMEHSATh CUCTEMHBIM MOAXOMA ISl pe-
IICHUSI TOCTABJICHHBIX 3324

eT uHpopmaIro, HeoOXOIUMYIO IS pele-
HUSI IOCTABJICHHOM 3aJ1a4u.

TEPUAJIOB U M3JEIUA M3 HHUX C 3a/laHHBIM
YPOBHEM IKCILTyaTAllMOHHBIX CBOWMCTB; CTpPOE-
HUE U CBOMCTBa MaTepuajoB; METOAbI (opMoO-
oOpa3oBaHusi U 00pabOTKH 3arOTOBOK JJIsI U3-
TOTOBJICHUS JeTajiel 3alaHHOW (POpPMBI U Ka-
YeCTBa, UX TEXHOJIOTUIECKUE OCOOCHHOCTH;
YMeTh: OlleHuBaTh U MPOTHO3UPOBATH COCTOSI-
HUE MaTepUAIOB TMOJ BO3JEHCTBHEM Ha HHX
AKCIUTYaTaIlMOHHBIX (PAaKTOPOB; OOOCHOBAHHO
U MPaBUJIBHO BBIOMPATH MaTepHal, Crocoo mo-
Jy4eHUS 3arOTOBOK;

Brnagers: Meronukol BbIOOpa KOHCTPYKIIMOH-
HBIX MaTepHaJioB I H3TOTOBIICHUS 3JIEMEH-
TOB MAaIIMH W MEXaHW3MOB, WHCTPYMEHTA,
3JIEMEHTOB peXuMa 00pabOTKH U 000pyaoBa-
HUS, UCXOMS W3 TEXHMUYECKUX TpeOOBaHUU K
U3JIEIHIO;

VYK-1.3 PaccmarpuBaeT BO3MOXKHBIE BapH-
aHTHI PELICHU 3aa4M, OLIEHUBAs UX AOCTO-
MHCTBA U HEJIOCTATKH.

3HaTL: BIHUSHUE YCJ'IOBI/II\/'I TEXHOJIOTUYCCKUX
NPOIIECCOB M3TOTOBIICHHS M JKCILTyaTallMd Ha
CTPYKTYPY U CBOWCTBAa COBPEMEHHBIX METaJl-
JMYECKUX W HEMETAJUIMYECKHX MaTepHalioB;
3aKOHOMCPHOCTH PE3aHUSA KOHCTPYKIIMOHHBIX
MaTepHayioB, CIIOCOOBI U PEKUMBI 00paOOTKH,
METAJLIOPEKYIIUE UHCTPYMEHTHI;

YMeTh: HazHauaTh 0OpaOOTKY B IENSIX TOJY-
YEHUs CTPYKTYpPbl U CBOWMCTB, 0OECIIEYHBAIO-




IIUX BBICOKYIO HAJICKHOCTh U3METUHN, UCXOIS
N3 3aJaHHBIX SKCILUTYaTallHOHHBIX CBOﬁCTB;
BnaneTs: MeTo1aMu KOHTPOJISI Ka4ecTBa MaTe-
pHYanoB, TEXHOJOTUYECKUX MPOLIECCOB U H3/e-
JIHIA;

OIlK-1

CriocobeH MpHUMEHSTh €CTECTBEHHOHAYY-
HbIC U OOIICHH)XCHEPHbIC 3HAHUS, METO-
JIbl MATEMaTHYECKOTO aHaIM3a M MOJICIIH-
poBaHUs B NPO(ECCHOHATBHON JesTelb-
HOCTH;

OIIK-1.1 CnocobeH mpUMEHSTh €CTeCTBEH-
HOHayuyHble U OOILEMH)KEHEPHbIE 3HAHU,
METOJIbl MAaTEMaTU4YECKOT0 aHaIN3a U MOJe-
JUPOBaHUA B NPO(ECCHOHAIBHOW AeATeNb-
HOCTH.

3HaTh: CYIIHOCTh SIBJICHHM, MPOUCXOJSAIINX B
MaTepuanax B YCIOBHSX JKCILUTyaTalluu H37e-
h105071

YMeTh: BBIOMpaTh pPAMOHAIBHBIN CIOCO0 U
pexxuMbl 00pabOTKH neTalneit, obopynoBaHue,
UHCTPYMEHTBI; IPUMEHSAThH CPEICTBA KOHTPOJIS
TEXHOJIOTHYECKUX MPOIIECCOB

Brnaners: cpencrtBamMu M MeTOJaMHU TOBBIIIIE-
HUs 0€30MMaCHOCTH
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2. OCHOBHASA YACTbH

2.1. O0beM y4eOHOH JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThl

3aounas popma oOyueHust

Bi paboThi Bcero wacos/ | Cemectp

3a4. eIMHULL No 3

AyauTopHble 3aHATHS (BCEro) 16 16

B Tom uncie

Jlexuuu (JI) 4 4

ITpaktuyeckue 3ansatus (I13) 6 6

Cemunapsi (C)

Jlabopatopubie paboThI 6 6

CamocrositesbHas padora cryaenra (CPC) (Bcero) 119 119

B ToM uncne

KypcoBoii npoekt KII

(paboTa) KP

Pedepat (Ped)

Occe

[IpakTHueckuii peuTUHT

KonTtponbaast / PacuernHas / PacuerHo-rpaduueckas

pabota

CamormoaroroBka: mnpopa0oTKa KOHCIEKTOB JIEKLHUH, 119 119

Y4eOHHKOB M y4eOHBIX TOCOOMH, MOJATOTOBKA K J1a00-

paTOpHBIM U TMPAKTUYECKUM 3aHATUSAM, TEKYIIEMY

KOHTPOJIIO

CPC B nepnoj nNpoMe;KyTOYHOM aTTecTaliu 9 9

Bun npomexyTouHOM aTTeCTalluMu:

3auer (3),

3ader ¢ orenkoi (30),

Dk3ameH (D) ) C)

UTOIO: 4acoB 144 144

o0masi TPy10eMKOCTh | 3a4. €UHHII 4 4
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2.2 Cogepxanuve y4eOHOM IMCHUNINHBI

Coneprxanue pa3iesioB yueOHOW TUCIIMTUINHBIL:

Haumenosanue
Konap! nanukaro-
Ne ce- paznena
. Copepxanue pa3aena B AUIaKTHUECKUX eIUHUIIAX POB TOCTHKEHUS
MecTpa y4eOHOM TUCITH- .
KOMIETEHIIUH
TUTUHBI (MOYJIs1)
MarepuanoBeaeHue. Ponp marepuanoBeneHrs B 00eCrieYeHNN Ka4yeCcTBa MPOAYKIIMU U TIOBBIIIIEHUH YKOHO-
Mopyns Ne 1 — MU4YeCKOr 3(h(PEKTUBHOCTH MTPOU3BOICTBA B MATUHOCTpOeHUH. MicToprueckuii 0030p pa3BUTHSA YK-1.2,
Teopus crnaBoB CBapOYHOTO, JINTEHHOTO MPOU3BOJICTBA, 00PaOOTKH METAIJIOB JaBlieHHueM. Pa3Butue u cosep- YK-1.3,
IICHCTBOBAHUE METO0B 00pabOTKH, HHCTPYMEHTOB, HHCTPYMEHTAIbHBIX MaTEPHUAIOB U METAJI- OIIK-1.1
71000pabaThIBAIOIINX CTAHKOB. BKIIaJ OT€4eCTBEHHBIX YUEHBIX U HOBATOPOB.
1 Cioco0bI moJryyeHusi MeTaNI0B
[TpousBocTBO uyryHa. OCHOBHBIC (PU3HKO-XHMHUYECKUE TIPOIECCHI TOMyUEHHUsS YyT'yHa B
noMeHHBIX Teyax. [IpousBoacTBo ctamm. CyntHocTh mporiecca. CriocoObl pa3IuBKU CTAH.
Crpoenue ctanpHOro ciuTKa. CriocoObl MOBBIMIEHHUS YUCTOTHI CTaIM; 00pabOTKa CHHTETHYC-
CKHM IIJIAKOM, BaKyyMHPOBaHHE, JIEKTPOIIAKOBBIN neperas. [IpsMoe BoccTaHOBIIEHUE JKe-
nesa.
CymHOCTh c11oco0O0B MOTYYEHHUS MU, AIFOMUHUS U TUTaHA.
3 2 O0mue cBeIeHHs 0 MeTAJLIaX

Tunsl kpucTamuueckux pemeTok. Tunel cBszeil B TBEPAbIX Tenax. CTpOeHHE peaTbHbIX
kpuctaios. [lorstue o nucinokanusx. [lomumopdusm, aHU30TPOIHS.

[InaBneHne W KpUCTAIIM3alMs METAUIOB. Brnusaue npumecedt u apyrux (GakTopoB Ha
npouecc Kpucramiuzauud. JledekTsl KpucTauyeckoro crpoeHus. BnusuHue nedextoB Ha
CBOIMCTBa METAJLJIOB.

[TonsTHe 0 XUMHUYECKUX, (PUINUECKUX, MEXAHUYECKUX, TEXHOJIOTHUYECKUX U IKCIUTyaTa-
IIMOHHBIX CBOMCTBAX METAUIOB. METO/bl UCCIEI0BAHUS METAINIOB U UX CILIABOB.

3 MeranuyecKkue CIUIaBbl M IHATPAMMBbI COCTOSIHUS

[lonarus: cruiaB, KOMIOHEHT, ¢a3a. TBEpabie pacTBOpbl. XUMHUYECKUE COCAMHEHUS.
[TpomexxyTounslie da3pl. MexaHUYeCKne CMECH.

AHanM3 OCHOBHBIX THUIIOB JUArpaMM COCTOSIHUS CIUIaBOB. CBsi3b MEXIY JuUarpamMmoin
COCTOSIHMSI CIUIABOB M MX CBOMCTBAMH.
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Mopaynb Ne 2 —
Juarpamma xene-
30-yIJIEPO.

Monaynb Ne 3 —

Tepmuueckas u xXu-
MHUKO-T€PMUYECKAS
00paboTKa CIIaBOB

4 7Kese30yrJjiepoaucThie CNJIABbI

Junarpamma cOCTOSIHUSI JKene30-1eMeHTUT. Pa3bl U CTPYKTYpPHI B CIUIaBax Xelje3a ¢ yr-
JIEPOIOM.

BnustHue yriiepoga M MOCTOSHHBIX MpUMecei Ha cBoicTBa ctanu. [ledexTs! cramu. Jle-
TUPYIOIIME KOMIIOHEHTHI B CIUIaBax <wkene3o-yriaepoa». Knaccudukanuus u MapkupoBKa yrie-
POAMCTBIX U JIESTUPOBAHHBIX CTaJICH.

Uyrynel. Cepblii, BEICOKONPOYHBIN U KOBKMU 4yryHbl. CrienuanbHble YyryHbl. Bnusaue
yriepoja, Maprasua, KpeMHus, cepsl U (ocdopa Ha cBoiicTBa uyryHoB. CTpyKTypa, CBOMCTBA,
KJaccuukanms, MAapKHUpPOBKa M 0071aCTh TPUMEHEHUSI.

5 Tepmuueckas 00padoTka cTaau

Ocnogvl meopuu mepmuyeckou oopabomku cmanu. IIpeBpalienust B CTanu npu Harpese.
HacnencTBeHHO MEIKO3EpHUCTBIE U KPYITHO3EPHUCTBIE CTANIN. [[eCTBUTEIIBHOE 36PHO ayCTCHU-
Ta.

[IpeBpanienust aycteHuTa npu oxXJaxaeHU. /luarpaMMa M30TEpPMUYECKOrO MpeBpalle-
Hus ayctenuTa. [lepautHoe mpeBpainenne. Kputuueckass CKOpOCTh OXJaxAeHUs. MapTeHCHT-
Hoe mpeBpaineHue. [Ipomexxyrounoe (OeHHUTHOE) IPEBpAIICHHE U €T0 0COOCHHOCTH. TepMOKH-
HETHUYECKHE JuarpaMMbl IpeBpallleHus] NepeoxjaxaEHHOro aycteHurta. [IpeBpameHus mnpu
Harpese 3akan€HHou ctanu (oTimyck cranu). O0parumas 1 HeoOpaTuMast OTITYCKHAsI XPYITKOCTb.

Texnonocus mepmuuecxou oopabomru. OCHOBHBIC BUIBI TEpMHUECKOW 00padoTku. OT-
KUT U HOpMalu3alus. 3aKanka ctaiu. Beibop TemmepaTypsl HarpeBa mpu 3akanke. Oxmaxma-
IOIIME CPENIbl MPU 3aKaJIKe. 3aKaJIMBAEMOCTh M MPOKAIMBAEMOCTh CTaIM. OTHycK cTanu. Buabl
U Ha3HayeHue ormycka. OOpaborka xomomom. Tepmomexanudeckas oOpaborka craneil. Oco-
OCHHOCTH TEPMHUYECKOW O0OpabOTKHU JIETUPOBAHHBIX cTayield. Tepmuueckas oOpaboTKa dyryHa.
Mertozbl TOBEPXHOCTHOM 3aKaJIKU: NHIYKLIIMOHHBIN, ra30IIJIaMEHHBIH, JIA3CPHBIN.

JledekTsl TepMUYECKOi 00pabOTKH.

6 XuMunko-TepMuyeckas oopadoTka

OCHOBBI XUMHKO-TEPMUYECKONH 00pabOTKH.

[emenTanus. Tepmuueckas 06paboTKa mocie IeMEeHTaIUH.

A30TupoBaHK€e CTaIu. TeXHOJOrusl ra30BOr0 a30TUPOBAHUS CTAJIH.

[Mnanuposanue. Hurpouemenramus.

Hubdy3nonnas meTau3arusi.

7 KOHCTpPYKIMOHHBIE CTAJH

TpeboBanusi, npeabsBiIsSeMble K KOHCTPYKIHOHHBIM cTaisM. Kiaccuduxanus craneit mo
HA3HAYEHUI0, KAYECTBY, CTPYKTYpE.
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TexHomorust KOH-
CTPYKIIMOHHBIX Ma-
TEpUAJIOB
Monyinb Ne 4 - KoH-
CTPYKIIMOHHBIE Ma-
TepUaJIbI

CrtpoutenbHbie cTanu (YriaepoaAUCTbie CTald OOBIKHOBEHHOTO KayecTBa U HU3KOJIETUPO-
BaHHBIE).

ManmHOCTpOUTENBHBIE YIIIEPOAUCTHIE U JIESTUPOBAHHBIEC CTAJIU: LIEMEHTYEMBbIE, YIIydIlla-
€MblI€, PECCOPHO-TIPYKUHHBIE.

Cranu ¢ ynydiieHHOW 00padaTbiBaeMOCThI0 pe3aHueM. [1apukornoaImMITHIKOBBIE CTAIIH.
KopposuonHocTOlKHE, KAPOCTOUKHE, KAPONPOUHBIE CTATH M CIUIaBbl. AHTU(QPHUKIIMOHHBIE U
(GpUKIMOHHBIE MaTepHabl. I3HOCOCTOWKHUE CTaJIA U CILJIABHI.

8 UHCcTpyMeHTAJIbHBIE CTAJH U CIJIABBI

OcHoBHbIe TpeOOBaHUS, MIPENBABISIEMbIE K MHCTPYMEHTAILHBIM CTAJIAM U cruiaBaMm. [lo-
HATHUE TETUIOCTOMKOCTH (KpacHOJOMKocTH). CTaiu MOHM)KEHHOW M MOBBIIICHHOW MpPOKaluBae-
MOCTH.

BricTpopesxyiye ctany 1 ux TepMuyeckas oopadoTka.

TBEpbie criiaBbl, OMyYeHUE, Kiaccuukalys, MapKupoBKa.

Knaccudpukanus, tpeOoBaHUS, TPEABSIBISIEMbIE K IITaMIOBBIM crainsM. Cramm s
HITaMIIOB IIpU JieOopMaIii METAJIa B TOPSTYEM U XOJIOJHOM COCTOSTHUSIX.

Cranu 111 ”3MEPUTEIBLHOTO HHCTPYMEHTA.

9 MarHuTHbIe MaTepPUAJIbI.

MaruuTHbIe cBOMCTBa BewlecTBa. HamMarunueHHocTh. MarauTHas npoHuuaeMocts. [ler-
75 TucTepe3rca. MarHuToMsIrkiue U MarHUTOTBEpble MaTepuanbl. Kinaccudukamus u xapakre-
PHUCTHUKHU.

10 [IBeTHBIE METAJLJIBI H CILIABBI

Jledopmupyembie CIIIaBbl ATFOMHHHUS, YIPOYHSIEMbIE U HE YIPOUYHSEMbIC TEPMUUIECKOM
00paboTKOil. 3akalika ¥ CTapeHne CIIJIaBOB ATFOMUHMS. JINTEHHbIE CTUTaBbl aTFOMUHMS.

Jlurelinble u geopMupyemMble MarHHEBbIE CIUIaBBI. TepmMuueckas oOpabOTKa CIIJIaBOB
MarHusl.

CrnaBel MeU: JIaTyHU U OpOH3BL. [leopMupyemsbie 1 JTUTEHHEBIE.

11 HemeTanjinyeckue MaTepuasbl

OcCHOBHBIE TPYIIbl HEMETAUIMYECKUX MaTepuanoB. OpraHuyeckrue U HEOpPraHUYeCKHe
MaTepuanbl. BHIbBl XUMHUYECKOW CBS3M B HeMeTaulMdeckux wmatepuanax. OcoOeHHOoCTH
CBOMCTB.

[TonmumepHble MaTepuanbl, UX CBOMCTBA M Kiaccudukaius. [lmacTmaccel: cocraB, CBOM-
cTBa, noytyueHue. [lopomiactsl U NEHOMIACTHI.

TepMopeakTHUBHBIE U TEPMOILIACTHYHBIE TUIacTMAcChl. MeTo bl epepaboTKH IMIacTMace
B u3JIenusi. DKOHOMUYecKas 3 PEeKTHBHOCTh MPUMEHEHHSI TIACTMACC.
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Monaynb Ne 5 -
["opstaast 06paboT-
Ka METaJIJIOB

Pe3unsl. CriocoObl ux ¢GopMoBaHMS: KaJaHAPOBAHHE, SKCTPY3Hsl, MPECCOBAHUE, JUTHE
noa nasnenueM. CtapeHue pe3uHbl. Bynkanuzaius pe3uHsl.

Heoprannueckue u opraandeckue cTékiaa. CriocoObl MOTydIeHHS.

Pa3HOBHIHOCTH pEeBECHHBI, €€ CBOMCTBA U 00JIaCTH IPUMEHECHHSI.

12 TopoukoBbie 1 KOMIO3UIIHOHHbIE MATEPHAJIBI

KoHcTpyKIIMOHHBIE, THCTPYMEHTAJIbHbBIE OPOIIKOBBIE MaTEepHalbl, MaTEpUabl CO CIe-
[IMaJbHBIMU CBOMCTBaMU. O0IacTH MPUMEHECHHUS.

Kommnosurimonnsie Matepuainsl. [Ipenmyiiecta u HenoctaTku. TpeOoBaHMS K MaTpHUIIAM
U ynpouHHTENIM. OCHOBHBIE BU/IbI KOMIIO3UIIMOHHBIX MaTE€PUANIOB: CTEKJIOIIIACTUKH, yIJIelia-
CTHKH, OOporutacTuky u aAp. O6nacTy MpUMEHEHUs.

[Toryuenue, cocTaB ¥ 00JIACTH MCIIONB30BaHUS KepaMUyeckux MarepuanioB. CriocoObl
60pbOBI C XPYIKOCTHIO.

TexXHUKO-DKOHOMHYECKAsi XapaKTEpUCTHUKA IPOLIECCOB IOJYYEHUS Pa3IMYHBIX THUIIOB
KOMIIO3UIIMOHHBIX MaTepraioB. TexHUKa 0€30MaCHOCTH M OXpaHa OKPYKAOIIEH CPeIbl.

13. JIuTeiiHoe MPOU3BOACTBO

Crioco6b1 nonyuenust oTuBoK. [IpaBuina pa3paboTku depTeka OTIIMBKH U IUTCHHOM

dbopmbI B cOope.

MoenbHbI KOMIUIEKT.

®opMOBOYHBIE MaTEpHUaIbl, UX BUJIbI, HA3HAYCHUE U CBOMCTBA. POpPMOBKA IIPpU IIOMO-
¥ MOJEJIEH U MOZCIBHBIX IUIUT. JINTHUKOBAs CUCTeMa, Ha3HAYEHUE, IPUHIUI yCTPOUCTBA U
OCHOBBI pacuéra. MamumnHas popMoBKa.

Jlurelinbie cBolicTBa crutaBoB. Kiaccudukamms muTeitHbIX MatepranoB. OcoOCHHOCTH
TEXHOJIOTMHM M3TOTOBJIEHUSI OTJIMBOK M3 PA3JIMYHBIX CIUIABOB (UyryHa, CTaju, alllOMUHUEBBIX,
MEJHBIX U Ip.).

CrieninaibHbIE CIIOCOOBI IUThS: B METAITMYECKHE (POPMBI, IIEHTPOOSIKHOE, TIOJT JIaBJie-
HHUEM, 000J109-KOBOE, IO BHIMIJIABIIIEMBIM MOICIISIM.

14 O0paboTKa MeTA/VIOB 1aBJIEeHHEM

Mexanusm miactuueckoi nedopmanuu. Bavsiaue o0paboTKu 1aBIeHUEM Ha CTPYKTYpPY U
CBOMCTBa MeTalia. XOJ'IOI[HaSI H Topda4Yas IJIaCTHYCCKas ,[[e(i)OpMaLlI/IfL YHpO‘{HCHI/Ie METAaJIJIOB.
BO3BpaT, PEKpHUCTAJIN3allUA. Biusgaue xuMu4ueckoro COCTaBa, TCMIICPATypbl, CKOPOCTHU Jle(bop-
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MaluH, MpeIBapuTesbHON 00paboTKN

U CXeMbl HanpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSHHS HA IUIACTUYHOCTH M CONPOTHBIICHHE
METaJUIOB J1e()OPMHUPOBAHHUIO.

Bre16op pexxnma HarpeBa. HarpeBarenbHble ycTpoiicTBa. Mepomnpustus mo 6opb0e ¢ oka-
muHOH. Kimaccudukanmst BumoB oOpabOTKM MeTayuioB jaaBiieHueM. [IpokaTka, BOJIOUYCHHE,
npeccopanue. CylHOCTb nporeccos. IIpoaykuus.

KoBka. OcHoBHBIE oneparuu. MIHCTpyMEHT U obopynoBaHue JUisi KOBKU. [IpuHIUIIBI
COCTaBJICHHUS 4Yep-TeKa MOKOBKH, BHIOOpa 3arOTOBOK M 00OpymoBaHHUS Ui KOBKH. KoBka B
MOJKJIAIHBIX U CEKIIMOHHBIX MITaM-TIaXx. TeXHOIorn4eckne 0OCOOEHHOCTH KOBKH BBICOKOJIETHU-
POBAHHBIX CIIJIABOB M I[BETHBIX METAJIIOB.

lNopsiuast o0bEMHAs mTammnoBka. Mcxomubie 3aroToBku U mpoaykius. [lItammoBka B
OTKPBITBIX | 3a-KPBITHIX MTammax. O0IacTv mpuMeHeHHsI 00bEMHO I TaMIIOBKH.

XonoaHas mTamoBka. CxeMa W CYIIHOCTh XOJIOJHOTO BBIJIABIMBAHUS, BBHICAAKUA U
00bEMHOM  (pop-moBkH. JlucroBas mramnoBka. OcHOBHBIE onepanun. OO0OpynoBaHHE.
[[ITammoBKa B3pBIBOM, HMITYJIbCHBIM MarHUTHBIM IIOJIEM, DJICKTPOTHAPABINYECKAS IIITAMIIOB-
Ka.

Criennann3upoBaHHbIE TEXHOJOTHYECKHE MPOLecChl 00padOTKH METaIOB J1aBlICHU-
€M: MPOU3BOJICTBO MEPHOAMYECKOTO MpOoKaTa M THYTHIX Mpoduiei, mpokaTka B ra303alluT-
HBIX CpeJlaX U B BaKyyMe, THAPOIKCTPY3HS U JIp.

*

15 Cpapka meran10B

Teopernueckre OCHOBBI cBapkH IuiaBiaeHueM. Kiaccudukamnms BumoB cBapku. Kiac-
cU(UKAIMS CBap-HBIX coelnHeHUN. [I0AroToBKa KPOMOK ISl CBAPHBIX COSIUHEHHIA.

Tepmuueckasn ceapka. JlyroBas cBapka. PydHas myroBasi cBapka. DJIEKTPOMbI A
PYYHOI CBapKH, pe-)KUMbI. ABTOMaTHYECKasi TyroBas CBapka Imoja (IirocoM, cBapka B aTMO-
chepe 3alUTHBIX Ta30B.

DnekTpornuiakoBasi cBapka. [lna3MeHHasi, 3JIEKTpOHHOJIYYEBasi U Jia3epHasl CBapKa.
CxeMbl U CyITHOCTH TipotieccoB. O0opyaoBaHUE U MaTEPHAIIBI.
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I'azoBas cBapka. CylIHOCTh M CXeMa Ipolnecca. XapakTepUCTHKH ra30CBAPOYHOrO
IIaMeHu. Anmaparypa AJis ra30Boi cBapku. TexHuka 6€30MacHOCTH.

Pe3ka MeTayuioB ruiaBieHueM M OkucieHHeM. CYIIHOCTh U CXEMbI MPOIIECCOB, MPH-
MeHsieMoe 000pyIOBaHuUE.

O6nacTu NpUMEHEHUs Pa3INYHBIX CIIOCOO0B TEPMUYECKON CBAPKHU.

TepMOMexaHMUQCKaﬂ u mexanudeckas ceapka. KonTakTHas CBapKa — CTBIKOBasd, TO-
4YC4yHasi, HIOBHAas.

Capka akKyMyJupoBaHHOM 2Hepruei. Pexxumel cBapku. O00pynoBaHue.

Caapka TpeHHeM, YIbTpa3ByKOBasi CBapKa, CBapKa B3pbIBoM, nuddy3noHHas cBapKa.
CyIIHOCTh U CXeMa MPOIIECCOB.

CBapuBaeMOCTh METAJUIOB U CIIaBOB. OCOOCHHOCTH CBAPKH Pa3IMYHBIX METAIJIOB U
Mopnynb Ne 6 — crutaBoB. CBapka YIJIEpOJUCTBIX W JIETHPOBaHHBIX cTanei. CBapKa BBICOKOJIETMPOBAHHBIX
OcHOBBI TEOPUH KOPPO3MOHHOCTOMKMX cTaneil. CBapka uyryHa. CBapka meau u e€ ciiaBoB. CBapka aqroMu-

pe3aHus KOHCTPYK- | HUs U ero ciyiaBoB. CBapKa TYromiaBKUX METaj-JIOB U CIIaBoB. TexHuKa 0€30MacHOCTH MpH

[MOHHBIX MaTepUa- | cBapOYHBIX paboTax.

JIOB M peXyIINC 16 OcHOBBI cjiecapHoii cjecapHoii 00padoTku (M3y4yaeTcss BO BpeMsi yueOHOM
HUHCTPYMCHTBI NMPAKTHKH B MACTEPCKUX)
3HaueHue ciecapHoil 00pabOTKHU B MPAKTUKE MHKEHEPA C.-X. POU3BOCTBA.
Opranmsanust 1 odopynoBaHue pabodero mecta ciecapsi. OCHOBHBIE OIIEpaIii U IPHEMBI
ciecapHoOi 00pabOTKHU: pa3MeTKa, pyOKa, pe3ka, ONIINBaHUE, MpaBKa U THOKa, KJICTIKA W YeKaHKa,
mabpeHwne, IpUTHpPKa.
[aiika. Jlyxenue. [Ipunou. @mocel. CnecapHo-cOOpoUHbIE pabOTHI.

MexaHu3anus ciiecapHbIX padorT.
17 Pe3aHue U ero 0OCHOBHLIE 3JIEMEHThI

Crioco6n1 00paboTKK MeTa/IoB pe3aHueM. Jle3uitHas u abpa3uBHas oOpadoTka. Ku-
HemaTuka peza-Hus. O0pabareiBaeMast 1 00paboTaHHas TOBEPXHOCTH, TOBEPXHOCTh PE3aHUSI.
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KJ'IaCCI/I(I)I/IKaL[I/IH N KOHCTPYKTUBHBIC 3JICMCHTBI TOKAPHBIX PE3LOB. PCSLH:I CO CMCHHBIMH
TBCPAOCIINIaB-HbIMH IIJIACTUHAMM. KOOpI[I/IHaTHLIe IINIOCKOCTH. FCOMeTpI/I'—IeCKI/Ie napamMeTpbl TO-
KapHBbIX pE31OB.

Cxema U 3J€MEHTHl pekMMa pe3aHusi Mpu TOUYeHUU. MaTepuanbl JUIsl U3TOTOBJICHUS pe-
KYIUX MHCTPY-MeHTOB. HoBble MHCTpyMEHTaNbHBIE MaTepuainsl. CTanu Juid U3rOTOBIEHUS KOp-
IIyCOB, OIIPABOK U JP.

18 ®dusnyeckne 0CHOBBI MPOLECCA Pe3AHUSI METALIOB

[Ipouecc 0O6pa3oBaHus CTPYKKU IPU Pe3aHUU KOHCTPYKIIMOHHBIX MaTepuaioB. Bumbl
CTpYyKeK. SIBJeHHUs, COMPOBOXKAAIOLIME MPOLIECC pe3aHust MeTaJioB. Jledopmaruu B mporecce
pe3aHus IIaCTUYECKUX MaTe-puaioB. PaboTa u TemoBsle SIBICHUS B MPOIECCE Pe3aHusl.

W3nammBanue pexxynmx HHCTpYMEHTOB. Bunbl u hopmel usnoca. Kpurepuii u3noca.
CMa304H0-0XJ1a-KIAI0IIHME )KUIKOCTH U UX BIUSHHUE Ha MPOLecC 00pabOTKH.

KadectBo oOpaborannoit moBepxHocTH. [lokazaTenu kadectBa. OCHOBHBIE KPUTEPUH
OLIEHKH IIepO-XoBaTocTu 00padoTanHoi nosepxuoctu mo 'OCT.

Bubparnuu nipu pe3anun MetauioB. BoaTHUCTOCTS.
19 Cuabl u ckopocTh pe3anusi npu ToueHnu. HazHadyeHue peskuMoB pe3aHusA

Cxema JeiicTBusi cuil Ha pesell. PaBHoeCTBYOIIAs CHila pe3aHusl U €€ COCTaBIISIOLIHE.
@DaKTOpBI, BIUSIOIINE HA TJIABHYIO COCTABIISIIONIYIO CHIIBI pe3aHusi. MOITHOCTD U KPYTSIIUNA MOMEHT
pe3anus rpu ToueHHH. CKOPOCTh pe3aHus U CTOWKOCTh HHCTPYMEHTA MpH ToueHUH. DaKTOpbI, BIIU-
SIFOIIIUE HA CKOPOCTh pe3aHusi. MeToarKa Ha3HAUYCHHs PAllMOHATIBHOTO PEKUMA PE3aHUs TIPU TOYe-
UK. [Ipon3BOIUTETHLHOCTh PAaOOTHI MPU TOYCHUH W IYTH €€ MOBbImeHHs. CHIIOBOEC U CKOPOCTHOE
pe3anne. OOpabaThIBAEMOCTh MaTe-pHUANIOB M KPUTEPUU €€ OIICHKU. BinsHue pa3niyHbIX (HaKTOpOB
Ha oOpabaTeiBaeMOCTh MaTepuaioB. [loka3aTenmn oOpabaThIBAGMOCTH TIPH YEPHOBOW M YUCTOBOM
00paboTke. MeTobI OTICHKH 00padaThIBAEMOCTH.

20 ToxapHbIe pe3nbl

Haznauenwue, knaccuduxaiuss ¥ TUIBI TOKAPHBIX pe3lioB. KOHCTPYKTUBHBIE 3JIEMEHTHI
ToKapHoro pesna. Mapku tBépabix crutaBoB o 'OCT 3882-74 u ISO u obnactu ux npume-
HeHus. ['pynmbel npuMensie-MocTt criaBoB o ISO-513 (P, M, K, N, S, H). ®opwms1 u pazme-
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pBI TUTACTUHOK TBepaoro cruiaBa. CrocoObl ApoOieHus: cTpykKku. KOHCTpyKIIMM pe3noB co
CMEHHBIMHU TBEPIOCTIIIABHBIMU TIACTUHAMH.

Koopaunarnasie miockoctu. ['eomerpruyueckue mapameTpbl TOKapHbIX pe3loB. Kunema-
TUYECKHUE YIIIBI pe3lia. 3aTOYKa U JIOBOJIKA PE3IOB U3 OBICTPOPEKYIIECH CTalTM U OCHAIEHHBIX
TBEPJBIM CILIIABOM.

21 CBepJieHne, 3eHKepOBaHHe, pa3BéPThIBaHUE
DneMeHTHI peXxuMa pe3aHus Ipu ceepiieHnn. CeueHue cpesa.

Hasznauenne n tunel cBEpil. KOHCTPpYKTUBHBIE 3JIEMEHTHI CIUPaIbHOrO cBepia. I'eo-
MeTpus pexylend yactu. .Cuibl U KpyTSIIUNA MOMEHT Ipu cBepiieHuu. CKOpOCTh pe3aHus U
CTOMKOCTh CBEP. CrocoObl MOBBIMICHUs DKCITyaTallMOHHOW CTOMKOCTH CBepi. MeToauka
Ha3HAa4YECHUs PeKMMa pe3aHus npu cBepiaeHuu. CBepiia ¢ IIaCTUHKaMU TBEPJOTO CIUIaBa. 3a-
TOYKa CBEPII.

3eHKEpOBaHUE M pa3BepThiBaHHE. THIBI 36HKEPOB M pa3BepTOK. KOHCTpyKTHBHBIE
3JIEMEHTHI U reo-meTpusi. Cxembl 00pabOTKM M JIEMEHTHI pexkuma pe3anus. HazHaueHue pe-
KUMa pe3aHus NIPU 36HKEPOBAHUU U pa3BEPThIBAaHUM.

22 Ctporanue, 10,10J1eHUE U POTATUBAHHUE

OcobeHHOCTH pe3aHus MpH CTPOraHuu U AosnOneHuu. CTporaibHble U JOJOEKHbBIE
pe3ubl. DNEMEHTHI pexkuma pe3anns. HazHaueHnue pexnma pe3aHusl.

Tunsl poTsbkek. KOHCTPYKTHBHBIE 2JIEMEHTBI M TeOMeTpHsi NpoTsbkek. Pacyer mpo-
TSKEK Ha MPOY-HOCTh. CXEMBI IPOTATUBAaHUSA. DJIEMEHTHI PEKUMa pE3aHus U OCHOBHOE Bpe-
ML
[IpommBKa U ee KOHCTPYKTHBHBIE OCOOCHHOCTH. BhIrmakuBaromye npoTskKu. 3aTou-
Ka MPOTSDKEK.
23 ®dpe3epoBaHue
PasnoBugHOCTH (pesepoBanust. CXeMbl HIMHAPUYECKOTO M TOPLOBOTO (pesepoa-
HUS U 3JICMCHTBI PCKHMaA PC3aHUA. cDaKTOpBI, BJIMAIOIIUC Ha CKOPOCTDb pC3aHUs.

Tunsl gpes. KoHcTpyKTHBHBIE 371€MEHTHI ()pe3 ¢ He3aThbUIOBAHHBIMU U 3aThJIOBAaHHBI-
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MU 3yObsiMu. V3-HOC 1 kputepuu 3aryrieHus ¢pes. @aconnsie Gppesnl. 3aTouka ¢pes.
MeTtoauka Ha3HAYCHUS peXUMa pe3aHus pu Gppe3epoBaHUN.
24 3yGonape3aHue

Metoasl 3yOoHape3anus. Hapesanue muimHApUYECKUX 3yOUaThIX KOJEC METOJaMHu
KOMHMPOBaHUS U OOKaTKU. KOHCTPYKIMS MOAYNBHBIX JHCKOBBIX M THalbIeBBIX (pe3. Kom-
IUIEKTHI 1 HOMEpa TUCKOBBIX MOJYJIBHBIX (ppe3. 3aTouka.

Yepssiunbie Gppe3bl. OcoOEHHOCTH KOHCTPYKLUU U F€OMETPUYECKUE MapaMeTphl. 3aTou-
Ka.

3y6ope3nbie n0a0sku. KOHCTpYKTUBHBIE 3JIEMEHTHL. 3aTOUKA.

Hape3anne KOHHYECKHX KOJIEC C MPSIMBIM U CIIUPATIBHBIM 3yOOM. IHCTpYMEHTHI 115t
00pabOTKH KOHM-YECKHUX Kosiec. 3y0oCTporaibHble pe3llbl, KPYroBbIE MPOTSKKH, PE3LOBBIC
TOJIOBKH.

Otnenka IUIMHAPHYECKUX KONEC IITM(POBAHUEM, NMPUTUPKOW M IIIEBUHTOBAHHEM.
[lleBepbl. KOH-CTpYKTUBHBIE 3JIEMEHTHI.

25 Pe3nOoHape3aHue

Mertoabl U cxembl pe3bOoHape3anus. Pe3sb0oHape3Hble HHCTPYMEHTHI IS TTOTY4eHUS
Hapy>KHOW M BHYTpEHHEH pe3pObl. MeTuukH, TUTaliKu, pe3lbl, Gpe3sl, pe3bOoOHape3HbIe To-
7n0BKM. KOHCTpPYKTHBHBIE M TI'€O-METPUYECKUE IMapaMeTpbl MHCTPYMEHTOB. CTOMKOCTb WH-
cTpyMeHTOB. Hape3anme pe3b0 Ha TOKapHO-BUHTOPE3HBIX CTaHKAaX PE3bOOBBIMH PE3IAMHU.
DneMeHTH! pexuMa pe3anus. OCHOBHOE BpeMsi PU Hape3aHHH Pe3bObl METYNKOM Ha CTaHKE.

26 lllandoBanne U 10BOAKA MOBEPXHOCTEN

CymrHocTh 1 Ha3HavyeHue nutudobanus. OCHOBHBIC BUJIBI UM (oBaHMs. AOpa3sUBHBIC U
ajMa3Hble MH-CTpyYMeHTHl. Kpyrioe HapykHoe numdoBanue. Bayrpennee numdosanue. bec-
neHTposoe nummponanue. [Inockoe numpoanue. DIeMEHTH pexuMa pezaHusi. MeTozsl J10-
BOJKM TOBepXHOcTe. XoHuHroBanue. Cy-nepdunummpoBanue. [Iputupka. Ilommposanue.
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TouyHOCTP U MIEPOXOBATOCTH TOBEPXHOCTH.

AOpa3uBHBIC U aJIMa3HbIE MHCTPYMEHTHI (OpYCKH, TIOPOIIKH, TACTHI) ISl OTACIOYHBIX Me-
TOJIOB 00pa-00TKHU. 3aTOYKa M JOBOAKA HHCTPYMEHTOB M3 OBICTPOPEIKYIIUX CTAJICH W OCHAIIEHHBIX
TBEPAbIMHU CIIJIaBaAMH.

27 O0padoTka miacTu4ecknum aepopMupoBannemM

[IpenmymiecTBa 1 HEMOCTATKH METOJOB TUIACTHUYECKOTO JIe(hOPMHUPOBAHUS. AJIMa3HOE
BBITJIAKMBAHNUE, HAKaThIBAHUE U pacKaTbIBaHWE LWIMHIPUYECKUX MOBepXHOcTel. JlopHOBa-
HUE W KamuOpoBaHue oTBepcTHil. LleHTpobexkHas oOpaboTka, penyrupoBanue. UHCTpymeH-
Thl. HakatbiBaHue pe3b0, IUIHIEB U 3yOUaThIX KO-JIeC.

28 DuiekTpoxuMHYecKHe U JeKTPopu3nYecKue MeToabl 00padoTKN

AHOJTHO-MeXaHu4ecKass 00paboTKa METAJUIOB M €€ Pa3HOBHIHOCTH — 3JIEKTpoabpa-
3WBHAs U AJIeKTpoanmasHas. Pexxumer 00padoTku. [Ipumenenue.

DNEeKTPOUCKPOBAs M AIIEKTPOUMITYJIbCHAsE 00paboTka MeTayuioB. O6macTu mpuMeHe-
Hus. UHCTpy-MeHTHI. Pexumbl 06padoTku. [Ipumenenue.

VYnbTpazBykoBas 00paboTka. Pexumbl 00paboTku. O6nacTu MpUMEHEHHSI.

[Tonsatue 06 06paboTke MaTepHAIOB JJa3€PaMH M FIIEKTPOHHBIM JIy4OM.
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2.2.1 PazneJibl y4eOHOM TUCHMILUIUHBI, BUAbI Y4eOHOH 1eATeJIbHOCTH U
(¢opMbI KOHTPOIS

Buabl yueOHoil 1eATeIbHO-
N CTH,
[
§ HaumenoBanue pa3jaena BKJII0Yasi CAMOCTOSITE/Ib- ®opMbI TEKYLIET0
ce- . 6
MecT- y4eOHOM TUCUMILUIUHBI (MOIY- HY10 pabory KOHTPOJISA
JISA) CTYyI€HTOB yCIeBaeMoCTH
pa (B yacax)
Jl | JIP | II3 | CPC | Bcero

MarepuanoBeneHue. 1 1 1 25 28 YCTHBIH OIpoc
Mopynb Ne 1 — Teopus criaBoB
Mopaynb Ne 2 — - 1 1 25 28 YCTHBIH Orpoc
JnarpaMmma xene30-yriaeposa
Mopaynb Ne 3 — 1 1 1 25 28 YCTHBIN OTPOC
Tepmuueckas 00paboTKa cria-
BOB
TKM. 1 1 1 25 28 YCTHBIH OTPOC

3 Monyinb Ne 4 - KoHCTpyKIIMOH-
HbIE MaTepUabl
Monyns Ne 5 — INopsiuast oOpa- 1 1 1 25 28 YCTHBIN OTPOC
00TKa METaJLJIOB
Monynbs Ne 6 — OCHOBBI T€OpUH | - 1 1 28 31 YCTHBIN OTPOC
pe3aHus KOHCTPYKIIMOHHBIX Ma-
TEPHUAJIOB U PEXKYIIHE UHCTPY-
MEHTBI

3 [IpomexxyTouHast aTTecTanus:  dK3aMeH 9 cobeceoBanne
HWroro: 4 6 6 119 | 144
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2.2.2 JIabopaTOpHbIil MPAKTHKYM

HaunmenoBanue
Ne Bce-
ce- pasjeia yueo- ro
vec | HOH MCHHILIA- HaumenoBaHue 1abopaTopHBIX padoT wa-
HBI
Tpa (Moxyssi) COB
Marepuanosene- | JIP Nel. HccrnenoBanuss BIHMSHUS COAEp)KaHMS yriepoja B
HUE. OTOXOKEHHOM CTaji Ha ee TBepJOCTb. 1
Mopynb Ne 1 -
Teopus cruiaBoB
JIP Ne 2. Anamu3 [uarpaMmbl COCTOSHHUSI CIUIABOB JKEJE30- 1
Mopynp Ne 2 — yIIIepos
JHuarpamma Fe-C
Monyns Ne 3 - JIP Ne 3 . 3akanka ctaiu 1
Tepmudeckas 00-
paboTka CIuIaBoB
TKM.
3 Monaynb Ne 4 -
KonctpykinoH- JIP Ne 5. M3ydeHne BETHBIX METAJNIOB U UX CILUIABOB 1
HbI€ MaTepHAaJIb
Mopyns Ne 5 — JIP Ne 6. 3yuenue cnocoO0B MPOU3BOACTBA CTAIIH. 1
I'opsuas o6pa-
00TKa METAJIJIOB
Monaynb Ne 6 — JIP Ne 7. 3yueHne KOHCTPYKIIMU U TEOMETPUU TOKAPHBIX Pe3- 1

OcHOBBI TEOPUH
pe3aHus KOH-
CTPYKIIMOHHBIX
MaTepualioB U
peXyIIe nH-
CTPYMEHTHI

IHOB.

HUTOI'O:
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2.2.3. llpakTHyecKue 3aHATUSA

HanmMenoBanwue pasiena yued-

Ne Hoit HanmenoBanue Bcero
cemecTpa MPAKTUYECKHUX 3aHATHH 9acoB
JTUCITUATIITUHBI (MOYJIs1)
Monynb Ne 2 — Jlnarpamma Fe- | ITP Ne 1. Cepble, KOBKHE U BBICOKOIIPOUYHBIE 2
C YyT'YHBI
Mogynb Ne 3 —
Tepmuueckast 00paboTKa criia-
BOB ITP Ne 2. IlemeHTanus cTanu 2
3
TKM.
Monysb Ne 4 - KOHCTPYKIHMOH- | [TP No 3. BoiGop MaTepuaia A H3TOTOBIEHHS 1
HbIE MaTepUaIbI JeTaseii MaliyH.
Monayns Ne 6 — OcHOBBI TEOpUH
pe3aHns KOHCTPYKIIMOHHBIX TP Ne 4. CTaHKH TOKapHOM TPYIIIIBL. 1
MaTepuasoB U PEXKYILNE UH-
CTPYMEHTBI
HATOTO: 6
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2.3. CamocTosiTesibHAsA padoTa CTyJAEeHTa

Buan1 CPC:
e ce- Hal/le!HOBaHPle pasnena Beero
y4eOHOH TUCHMILINHBI (MO- Buasr CPC
MecTpa 4yacos
AyJist)
[IpopaboTka KOHCTIEKTOB JIeKIHi, yueOHukoB u | 20
y4eOHBIX TocoOmii — 3 Jaca.
MarepuanoBeneHue.
[Monroroska k mabopaTOpHBIM paboTaM U
Mopgynb Ne 1 — N
Teopis criTasos odpopmiieHre oTuéTa — 21 4acos.
[MonroroBka K TekyiemMy KOHTpoJro — 1 vac.
[IpopaboTka KOHCTIEKTOB JIeKIHui, yueOHukoB u | 20
y4eOHBIX TocoOmii — 3 Jaca.
Monynb Ne 2 — [MonroroBka k mabopaTOpHBIM paboTam U
Juarpamma sxene3o-yriaepos | odhopmiienne otuéra —21 yacos.
[TonroroBka K TekyiemMy KOHTpoJo — 1 Jac.
[IpopaboTka KOHCTIEKTOB JeKIui, yueOHukoB u | 20
Monyis Ne 3 — y4eOHbIX TocoOuii — 3 Jaca.
Tepmudeckast 06paGoTKa IMoaroroska k 1a00paTOPHBIM PabOTaM U
CIUIABOB oopmienue oryéra — 21 yacos.
3 [TonroroBka K TekyiemMy KOHTpoJo — 1 vac.
TKM. [IpopaboTka KOHCTIEKTOB JEKIHi, yueOHUKOB 1 | 20
Moayns Ne 4 - KoHCTpykn- | yaeOHBIX mocoouii — 3 Jaca.
OHHBIE MaTepHUaJbl [Monroroska k mabopaTOpHBIM paboTam U
odpopmiieHne oTuéTa — 21 4acos.
[TonroToBka K TeKynemy KOHTpoJro — 1 Jac.
Monyns Ne 5 — T'opsiuas 06- [IpopaboTka KOHCIIEKTOB JIeKITui, yueOHKOB 1 | 20
paboTka MeTaIoB y4eOHbIX TocoOuii — 3 Jaca.
[ToaroToBka K J1aGOpaTOpHBIM padOTaM U
odopmiieHne otuéra —21 4acos.
IToaroroBka Kk TeKyleMmy KOHTpOJIIO — | yac.
Monaynb Ne 6 — OcHoBel Teo- | IIpopaboTka KOHCIIEKTOB JEKIHHA, y4eOHIUKOB 1 | 19
pYHU pe3aHusi KOHCTPYKIIMOH- | Y4eOHBIX 1mocoOuii — 3 yaca.
HBIX MaTepuanoB u pexxymue | [loaroroBka x 1abopaTopHbIM paboTam u
WHCTPYMEHTHI odopmiieHne oT4éTa — 24 4acoB.
[TonroToBka K TeKyuemMy KOHTpoJro — 1 vac.
3 [IpomexyTouHasi arrecTanus: IToAroTOBKA K SK3aMEHy 9
JK3aMeH
HUTOTI'O yacoB B cemecTpe: 128




22
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne Buabi O0pa3zoBaTenbHbIC OcobennocTu
cemMecTpa yueOHoi TEXHOJIOTUH NMpoBeAeHUs
padoTsI 3aHATHH
(MHAUBUAYAJbHBbIE/
TPYIIIOBbIE)
[Ipobnemuoe uzno- | ['pynmoBsie
Jlexknuu JKEHUE, BU3yaJIn3a-
s, Ipe3eHTalus
3 Buzyammzanus, umu- | [1/rpynmoBeie
JlaGopaTopHbie pabOTHI ratA va ofpeceno-
HaJIbHOMU AESITeNbHO-
CTHU, TDCHUHT

3aHATHS B UHTEPAKTUBHOU popMe B 0ObeMeE:

nabopaTopHbIe pabOThI — 6 YacoB.

B uCKITIOUHMTENBHBIX CITy4asx MPUMEHSETCS AJIEKTPOHHOE O0y4eHHE U JMCTAHLMOHHBIE 00pa3oBa-
tenbHble TexHomoruu (30 u JIOT), Bkiroyas mpoBeeHUE TEKYILEro KOHTPOJIS YCIIEBAaeMOCTH U IIPOMEXY-
TOYHOM aTTecTalmy. Peamm3zaiwsi mporpaMMbl JUCHUIUIMHBI ¢ cnoib3oBanueM D0 u JJOT ocymectsisier-
Csl TI0 YCMOTPEHUIO BEIYILETO MPEnoiaBaresisi C y4eTOM TEXHUUECKUX BO3MOYKHOCTEH 00y4aromumXcs ¢ uc-
THIOJIb30BaHHEM TPOrPaMMHBIX CPeCTB, obecrieunBaronmx npumenenue anemeHtoB D0 u 10T B Uuctu-
TyT€, IIyT€M CUHXPOHHOT'O M aCHHXPOHHOT'O B3aMMOAEHCTBHUS, K KOTOPHIM MOT'YT OTHOCHUTBCSI:

- 3JIEKTpOHHAast HTHPOPMAITMOHHO-00pa3oBarenbHas cpena MHeTuTyTa;

- TPYIIIOBast TOJI0COBast KoH(pepeHmus B Meccenmkepax (Suaexc.Meccermkep, VK Teams);

- TPYIIIOBOM YaT B MecceHpKepax Anaexc.MecceHpkep, coransHoil cetn BKonrakre;

- OHJIaliH BuAeokoHpepeHuus B Axnexc. Tenemocr;

- BUZICO3AIHCH JIEKIMI Mearornyeckix padoTHUKOB MHCTUTYTA, pasMelEHHbIE Ha Pa3IMYHbIX BU-
JICOXOCTUHTaxX (HampuMep, Ha KaHajlaxX MperoaaBaTesiell) WM o0JauHbIX XpaHWIHIax (Hampumep, SH-
nekc.Jluck).
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4. OHEHOYHBIE CPEACTBA JJIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

PE3YJIbTATOB OCBOEHMSI YYEBHOM JIUCIIUTLIIAHBI

4.1.Buabl KOHTPOJISI M aTTeCTAIMU, (OPMBbI OLIEHOYHBIX CPEICTB

Bunabr
Kons! nn- O1ieHO4YHbBIE
No | koHTpOJIA HaumenoBanue
JTMKATOPOB . cpencTa
ce- U arTe- pazzaena yueOHOMH
JOCTHKe-
MECT | CTallnu AACTATITAHBL KomnuectBo | KommuectBo
BK, Tar, | % KOM” (Momyst)
pa | (BK, > | mereHmuii Ay. ®opmMma BOIIPOCOB HE3aBUCHUMBIX
IIpAr) U 3aJaHui BapUaHTOB
IIp. arT. YK-1.2, OK3aMeH YcTHbil 3 20
3 (9K3a- YK-1.3, ompoc
MEH) OIlK-1.1




10.

24

4.2. TecThl TEKYLIETr0 KOHTPOJIA

4.2.1. TecTbl TEKYLEr0 KOHTPOJIS:
MoayJib Ne 1 — Teopusi cniiaBoB

BAPUAHT TC-1
N306pa3ute 00beMHO-TIEHTPUPOBAHHYIO KYOMYECKYIO PEIIETKY.

Kakoii MCTOA UCHBITAHUA Ha TBCPAOCTb MPUMCHSACTCA IJIA OMPECACICHUSA TBEPAOCTH 3aKaJICH-

HOM cranu?
Hasznauenue mMetamiorpaduieckoro MUKpOCKOIIa.
N3006pazute KpuBYIO OXJIKICHUS aMOP(GHOTO Tea.
Jlnarpamma COCTOSIHUSI KaKOTO pojia n3o0paskeHa Ha pucyHke | ?

1 Cu-re

o
”7

b e —

.

s
- L

0 10 20 30 40 50 60 70 80 90 1008 M

Yemy paBHa BApUAHTHOCTb CUCTEMBI B 00JIACTH JMarpaMMsl (prc. 1), exariei Mex 1y JUHUAMH
JMKBULYC U COIMUTYC ?
N300pa3ute KpUBYIO OXJIaXICHUS ciuiaBa, coaepxariero 50% Ni u 50% Cu (cruiaB ) u ykaxu-
TE U3 KaKUX (a3 COCTOUT CIUIaB Ha KKIOM y4aCTKe KPUBOM OXJIQXKICHMS.
N306pa3ute cxemy CTpyKTypsl cruiasa | (puc. |) mpu koMHATHOM TeMreparype.

Ormpenenute cocras xuaKoi da3sl cruiasa | npu 3agannoii remneparype "T" (puc. ).

Omnpenenure COOTHOIIEHUE TBEPAOH M KUAKOM (a3wl B crutaBe | mpu temneparype "T" (puc.

.



© © N o

25

BAPUAHT ITC-2

Kakwne kpucrammnieckne peneTkd 00pa3yroT OOJBIIMHCTBO METAJUIOB?

YKaKUTE peKUMbI UCTIBITAHUS TBEPIOCTH IO MEeTOAy bpunems.

Kakue Hemerammyeckue BKIIOYCHHS MOXKXHO OOHAPYKHUTh HA MTOJIMPOBAHHON TTOBEPXHOCTH
numda ?

Kak Ha3bIBarOTCS TEMIIEpaTypsl, TP KOTOPBIX H3MEHSETCSI KAYeCTBEHHOE COCTOSIHHE (TIpO-

UCXOJUT NpEBpALLEHUE) cIlIaBa ?

Jlmarpamma cOCTOSIHHUSI KAKOTO poJia u300paxeHa Ha pucyHke I ?

n T— A.B

m

| |
R
s s .! :I!

O I0 20 30 40 50 60 70 8 90 100 7% B

. o 1

Puc. I
UYemy paBHO uncio creneHeit cBooosl criasa I (30% B) na nunun ECJL (puc. 1).

N3o6pa3ute cxemy MUKPOCTPYKTYpHI criasa | (puc. 1).

[TocTpoiiTe KpUBYIO OXJaXKACHUS cIiaBa | ¢ ykazanuem (a3 Ha KaXJIOM y4acTKe KpPUBOH.
Onpenenure coctaB xkuAKOH (aswl criasa I mpu tremmneparype "T"B.

Omnpenenure OTHOIICHUE MACCHI )KHIKOM (ha3bl K Macce CIuiaBa, I, mpu

temneparype "T" (puc. I).
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4.2.2. TecThl TEKYLEro KOHTPOJIsi: MOAYJIb Ne 2 — Jlmarpamma :keJie30-yrJjiepos

BAPUAHT 2JKV-1

1. YkaxuTe pa3mep CTOPOHBI KyOa KpucTaymindeckon siueiiku Fe f3 .
. [laliTe mMOHsTHE IEMEHTUTA BTOPUYHOTO,

. Kakue YYT'YHBI Ha3bIBAOT 3a9BTCKTUYCCKHUMU.

. [IpuBenTe KpUBYIO OXJIAXKIEHUS YyryHa, coaepxarero 5% C.

2
3
4. CKOJIBKO KpUTHYECKHUX TEMIIEpATyp UMEET YyryH, coaepxamuii 2,95% C npu ero oxnaxxaeHuu?
5
6

. [locTpoliTe KpUBYIO OXJaXIeHUs cTanu, coaepxarent 0,55% C.
7. 3apucyiire CXeMY MUKPOCTPYKTYPBI 6emnoro YyyTyHa,
3,3% C npu KOMHaTHOM TeMIeparype.
8. Kakoe mpeBpaiiieHre B cTajau MPOUCXOANT MU TemrepaType Acy?
0. [Ipumenus MPaBUIIO OTPE3KOB TUISt ABTEKTOUTHOU cTanu
COOTHOILIEHHE LIEMEHTHUTA U (eppuTa.

10. Kakue nocTosiHHbIE IPUMECH TPUCYTCTBYIOT B CTAJIAX 7

BAPUAHT 2J0KY -2
1.Ykaxure pazmMep CTOPOHBI KyOa KpHcTalinueckoil sueiiku Fed .
2. Ckonpko (ha3 umMeeT CTpyKTypa Jeaedypur ?

3. Kak Bbl noHMMaeTe "IBTEKTUYECKOE MpeBpalieHue" B yyryHax?

COZICPIKAILEro

OTIpeICITUTE

4.CKOIBKO KPUTHUECKUX TEMIIEPATYP UMEET Uyr'yH, conep:xamuii 4,3% C mpu ero oxjaaxaeHuu ?
YI'YH, 5

5. IlpuBenuTe KpUBYIO OXJIAKACHUS UyryHa, coaepsxaiero 2,8% C.

6. [TocTpoiiTe KpUBYIO OXJaXIECHU cTaiu, coaepxaiuent 0,65% C.

7. 3apucyiTe cXxeMy MHUKPOCTPYKTypa cTaiu, conepxamein 1,95% C, npu koMHaTHOI Temnepary-

pe.

8. Kakoe npeBpaliieHre B CTaly MPOTEKALT MPH Temreparype Ary ?

9. IIpuMeHHB MPaBUIIO OTPE3KOB OINpEAEIUTE COOTHOUIeHHE nepnuta u ¢epputa ansa ctanu 0,2%

C.

10. Kaxkue mosie3nbpie mpuMecH MPUCYTCTBYIOT B CTANSIX 7
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4.2.3. TecThl TEKYLIEro KOHTPOJIsi: MoAyJib Ne 3 — Tepmuueckasi 00padoTka CIIaBoB

BAPUAHT TO-1
1. Kakue Buasl TepMO0OOPaOOTKH BBl 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBa€M JACHCTBUTEIBHBIM?
3. Kak knaccugumpyercs 3aKanka B 3aBUCUMOCTH OT TeMIIEpaTypbl Harpepa?
4. KakoBO Ha3Ha4Y€HME OTIIYCKa CTaIU?
5. Kak Ha3bpIBaeTcs BUJ TEPMHUYECKOW OOpaOOTKH, KOT/Ia HArpeTyro J0 ayCTEHHUTHOTO COCTOSHHS
CTaJb OXJIAXKIAIOT HAa BO3Ayxe?
6. Kakosa nens XTO?
7. KakoBa cTpyKTypa Ha MOBEPXHOCTHU JETAIH MOCIE ATUTEIbHOMN [IeMeHTaluuu ?
8. CKOJIbKO BpeMEHHU HEOOXOAUMO MPOoepkKaTh JIeTallb B €Y, YTOOBI MOTYyYUTh IITyOUHY IIEMEHTa-
a1 mm ?
9. Ilpu xakom Buje XTO NpoUCXOAUT HACHIIIEHUE TOBEPXHOCTU JETAIH YIIEPOJAOM U a30TOM OJI-
HOBPEMEHHO?

10. Kakue Buas! quddy3noHHON METAIIM3AIMU Bl 3HAaETE ?

BAPUAHT TO-2
1. C xakoil LIeTbI0 AENaloT 3aKalIKy cTanu?
2. Ha3oBuTE CpEHIOI CKOPOCTh LIEMEHTALIUU?
3 Kak knaccudummpyercs 3akaika 1o croco0y OXJIaxaeHus?
4.. Kakoii TepM0o0OpaboTKe MmoABEpraeTcst 4Uyryn?
5. Uto Takoe OTKUr?
6. C xaxoH LEIbI0 JeTalsIM Ha3HAYarOT IIEMEHTAIUIO?
7. Kakast TepmooOpaboTKa Ha3HA4YaeTCs TIOCIIe lIeMEHTaIun ?
8. HazoBuTe npenmyiiiecTBa a30TUPOBAHUS IO CPABHEHUIO C LIEMEHTAIUEH?
9. Kakoti Bug XTO BbI O IPUMEHWIIH IS TUTYH)KEPHOU TTaphl?

10. Yo Takoe anuTupoBaHue?
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TecTbl Tekylero KOHTPOJIsi MO pasnely «TexXHOJI0rusi KOHCTPYKIMOHHBIX MATEPHATIOB)»
(I'opsiuast 00padoTka MeTa/sI0B) — MeTaiyprusi 4yryHa ¢ u craju. Jlureiinoe npoussoa-
CTBO

Bapuant MJI -1

JlaiiTe onpeneneHne KeNe3H0u py/bl.

Hasnauenue uyryna mapku 12

[Tpeumy1iecTBa JPEBECHOTO YIJisl B CPaBHEHUE C KOKOCOM B JIOMEHHOM ITPOU3BOJICTBA.
J10JIOMUT OTHEYNOp: KUCJIBIA, OCHOBHOW MUY HEUTPAJIBHBIN

HazoBuTe TOIBKO BpeHbIE IPUMECH B CTAJIH.

a) hocdop u cepa

0) dochop u kpemuuit

B) Maprasei| 1 cepa.

') KPEMHHUI U MapraHell.

6. JI1st OTITMBKM M3 CEpOro UyryHa MOJIeNb KaKyl0 UMEET OKPacKy.

7. Yxaxute % coctaB (OPMOBOYHON 3eMJTU AJISl UyT'yHa.

8. BriOepuTe cIuiaB ¢ JIyqIIMMH JUTEHHBIMU CBOMCTBAMU (YyT'yH WU CTaJIb)

9. Kakoit koMITOHEHT B (hOPMOBOYHOM CMECH MPUCYTCTBYET B OOJIBIIIEM KOJTUYECTBE (TITMHO3EM,
MIECOK)

10 B kakoif yacT1 OTIMBKU PEKOMEHYETCsl YCTaHABIMBATD BBIIIOP

agrwdE

Bapuant MJI-2

Kaxkas nmpuMech ynansercst u3 )KUAKOr0 YyT'yHa MPH MIABKE CTaIM B MEPBbIA Mepro’?
Uepes kakoe BpeMs U3 JJOMHBI IEPUOIMUECKU CIIMBAIOT YyT'yH?
Kakwue criiaBbl OTHOCSATCS K YEPHBIM?
[IpuBenuTe MpUMepHI KUCIOTO OTHEYIIOpA.
ConeprkaHue xeyne3a B KpaCHOM KeJe3HsIKe?
B kaxoii uBet okpaiieH «3HaK y MOAEIHU AJis 4YyryHa?
Jlis mpenoTBpallieHus ycaJ0uyHOW PaKOBUHBI B OTJIMBKE YCTAHABIMBAIOT (BBINOP, MPUOBLIb)
[Ipu kakoMm croco6e JUThS TOYHOCTH OTIUBKY BhIIIE (000JI0YKOBOE, LIEHTPOOCKHOMN UITH JTH-
Th€ IO M1a0JI0HY).
9. . Kakoe TOIIMBO 3arpyXaroT B BarpaHky?
10. IlenTpoOexHOE TUTHE C BEPTUKAILHON OChIO BpAIICHUSI TPUMEHSIOT JIJIsl OTJIMBKH (Ma-

JIO¥ WA OOJIBIIION BBICOTHI).

NG~ wWNE
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TecThbl TEKYLIEr0 KOHTPOJIS 10 pa3aedy « TexHoJ0rusi KOHCTPYKIUMOHHBIX MaTepuaoB» (I'ops-
yasi 00padoTka MeTasiioB) — CBapKka MeTaJ/LJI0B.

BUJIET Ne 1
1. Omnpenenenue cBapKH.
HazoBure ¢haMuinio pyccKoro y4eHOTo, MPEAIOKHUBIIETO CBApPKa HETLIABSITUMCS
AJIEKTPO-JIOM.
Kaxkas Temneparypa pa3BuBaeTcs Ha KaToJie IPU CBAPKE YTOIbHBIM 3JIEKTPOIOM.
Buasl cBapHBIX COeTMHEHUI
OT 4ero 3aBHCHT BBEIOOP TMAMETPa AIIEKTPO/IA.
[Tepeuncnure criocoObI Ta30BOM CBAPKHU.
[TpuBenuTe KIacCUPUKALUIO AllETHICHOBBIX T€HEPATOPOB MO paboyeMy AaBICHUIO
[Touemy 3aTpyaHEeHa CBapKa UyyryHa.
[lepeuncnure peKUMbl ra30BOIM CBAPKHU.
0. MO>XHO 1T TIOTHOCTBIO UCIIOJIB30BATh KHCIOPO/ U3 OaTOHa

N

ROoo~NoOGOA~®

BUJIET Ne 2
1. Ompenenenue cBapku.
HazoBuTte aMuianio pycckoro y4eHOTo, IPeIJI0KUBIIETO CBAPKY HETUIABSAITAMCS
3JIEKTPO-/IOM.
Kakas TemmepaTypa pa3BUBaeTCsl Ha KaTo/I€ MPH CBAPKE YTOJBHBIM 3JIEKTPOJIOM.
Buabl cBapHBIX COETMHEHU.
OT 4ero 3aBHCHT BBEIOOP TUaMETPa AIIEKTPOIa
[Tepeuncnure criocoObI Ta30BOM CBAPKH.
[IpuBeauTe kIaccUPUKALNIO AIETUICHOBLIX TEHEPATOPOB 0 paboyeMy JaBJICHHUIO.
[Touemy 3aTpyaHeHa CBapKa 4yyryHa.
[Tepeuncnure pekUMBI Ta30BOH CBapKa.
lO MO>KHO 7T TIOJTHOCTBIO UCTIOB30BaTh KUCIOPO U3 Oaiona?

o

©oN AW
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TecThl TEKYLIET0 KOHTPOJISA 10 pa3aeay « TexHoI0russ KOHCTPYKIUMOHHBIX MaTepuaioB» (Oc-
HOBBI TEOPHH Pe3aHNSI KOHCTPYKIMOHHBIX MATEPHAJIOB M PeXKylllHe HHCTPYMeHThI) — Du3uye-
CKHe OCHOBBI Mpollecca pe3aHus, TOKapHble pe3Lbl

MOAYJIb 1 BAPUAHT 1 2TP

. HapucoBaTh cxemy 3amepa TemrepaTypbl pe3aHusi METOJJOM €CTECTBEHHOM TepMOIIaphl.

. Kakue xapaktepHble IpU3HAKU UMEET IJIOCKOCTDh Pe3aHus?

. Cnenatp 3CKU3 MOAPE3HOrO pe3lia ¢ yKazaHUEM MOoJauu U YIJIOB 3aTOUKH.

. Caenarp 5CKU3 MPU3MATHYECKOTO Pe3a U ONUcaTh ero oco0eHHOCTH. O003HAUNTh HAINIpaBIICHHE
MoJlaud. YKa3aTh yIJbl 3aTOUKH.

5. 3aBucumoctb ko3(pduirenTa ycaaku ot yria pezanus. OObSICHUTD.

A WN

MOAYJIb 1 BAPHUAHT 2 2TP

. Kak Bnusier Ha Temmieparypy riayOuHa pe3aHusl.

. Kakue xapaktepHble IpU3HaKU UMEET OCHOBHAS IJIOCKOCTh

. Cnenatp 3CKU3 MPOXOTHOTO YIOPHOTO pe3lia C yKa3aHUeM MOoAauu U YIJIOB 3aTOYKU
. Chenatp 3CKU3 KpyIriioro pe3ua v yKas3aTb yIibl o U Y

. 3aBUCUMOCTh KO3((PHUIIMEHTA YCAIKU CTPYKKHU OT MOJIaUH.

O wpNE

MOAYJIb 1 BAPHUAHT 3 2TP

1. Kak 3aBucuT TemMmeparypa pe3anns OT CBOWCTB MaTepHaa 3aroTOBKH

2. Jatp onpeneneHue yria HaKJIOHA IJIaBHOM pexyniel KpoMku. [TokazaTe Ha 3CKU3€ MPOXOIHO-
ro pesna.
3. Crenmath 3cKH3 IPOXOIHOTO ¢ OTOTHYTOH TOTOBKOI Pe3lia IIPU IPOLOIHHOM TOYCHHH C YKa-
3a-HUEM TOJIa4M U YTJIOB 3aTOYKHU.
4. Chenars 3cku3 Kpyriaoro pesia. Ykasarh 0COGEHHOCTH 9TOTO pe3lia, YKasaTh YIUbL, o, Y, f, .
5. Kak u3mensiercs TojIrHa CTPYKKH B CPaBHEHUU C CEYCHHEM cpe3ae-
MO-TO cyos?

MOAYJIb 1 BAPHUAHT 4 2TP

1. Kak Bauster Ha TeMnepatypy IilyOUHA pe3aHUs.

2. Cnenathb 5CKU3 KPyIjIoro peslia U MoKas3aTh Ha HeM IepeHIO0 I0BEepXHOCTh. [loueMy oHa HMeeT
TakKoe Ha3zBaHUe?

3. Crienarhb 3CKU3 IPOXOIHOTO Pe3lia ¢ OTOTHYTOM I'OJOBKOMH MPH MOAPE3aHUH TOPIA C yKa3aHH-
€M HalpaBJIeHUs NOJauu U BCEX YIJIOB 3aTOYKH.

. JlaTb ompeneneHue nepenHero yria.

. Kaxoii mporecc pezanus Jiydiie ¢ MEHbIIMM WX ¢ 00JbIINM K03 duimenTom ycaaku?

[ e

MOAYJIb1 BAPUAHT 5 2TP

1. Kak BimsieT Ha TeMIepaTypy pe3aHus paanyc py BEPIIMHE pe3Iia.

2. Kakue miockocTd IpUHUMAIOTCS Ul OTCYETa YIIIOB 3aTOUYKU? YKa3aTh UX JAJIS OTPE3HOTO
pesna

3. Caenath 3CKU3 OTPE3HOTO pe3la ¢ yKa3aHUEM BCEX YTIIOB 3aTOYKH

4. Cpenarb 3CKU3 MPU3MATHUECKOTO TAHTCHIIMATBHOTO Pe3Ia U OIUCATh €0 0COOCHHOCTH.
O00-3HauUTH HANIPABJICHHE TIOAYH.

5. 3aBucuMocTh KO3 PUIMEHTa YCaIKH CTPYKKH OT nojadu. OObSICHUTD.
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MOAYJIb 1 BAPHUAHT 6 2TP

1. CkonbKo Teria yXoauT U3 30HBI PE3aHHs B 3aTOTOBKY.
2. YUto Ha3bIBaeTCA INIABHBIM YIJIOM B IIaHe?
CraenaTb 5CKU3 MOJPE3HOTO pe3lia ¢ yKa3aHUEM YIJIOB @ H (1.
3. Cuenatb 3cKu3 pe3b00BOro peslia ¢ yKa3aHHEeM BCeX YIJIOB 3aTOUKH.
4. OcoOeHHOCTH T€OMETPUHN TaHTEHIIMAIBHOTO PHU3MAaTHYECKOTO pe3ila B Hayajle U B KOHIIE
Hpo-TIecC pe3aHusl.
5. Kakue Qaxtopsl BIusioT Ha K03 puumeHT ycaaku crpyxku. [IpuBectu rpaguku 3aBHCHMOCTH.

MOAYJIb1 BAPUAHT 7 2TP

1.Kakue gakTopsl BIUAIOT HA TEMIIEPATYPY B 30HE PE3aHMUS.

2. Uto Ha3bIBaeTcs yriom 3aoctpeHusi? [lokazaTs 3TOT yroi Uit OTPE3HOro pe3la.

3. Crenarb 3CKM3 pacTOYHOTO pe3lia AJis PACTOUKH CKBO3HBIX OTBEPCTHI C YKa3aHHUEM YTJIOB
3a-TOYKHU.

4. OcoOEeHHOCTH CTpOralIbHOTO pe3ia. Crenarb 3CKU3 OTPE3HOTO CTPOralIbHOTO pe3lia.

2..B kakux ciay4asx MoJydaercsi CTpy»KKa CKaJbIBaHUs?

MOAYJIb1 BAPHUAHT 8 2TP

[EEN

. 3a cyer 4yero BBIACIIACTCA TCIJIO B 30HC PC3aHUA.

. Uto Ha3bIBaeTcs yrioM pezanud? [lokazaTe 3TOT yroia aJjisi HOAPE3HOro pe3iia.

3. Crenatpb 3CKH3 paCTOYHOTO pe3lia ISl PACTOUKH ITYXHX OTBEPCTUH C YKa3aHHEM BCEX YTIJIOB
3a-TOYKHU.

. Cnenatb 3CKU3 10JIOSKHOTO Pe3lia, ONUCATh €ro OCOOCHHOCTH.

. B Kakux ciaydasx nojiy4aercs CIMBHas CTPYKKa?

N

o

MOAYJIb 1 BAPHUAHT 9 2TP

. Kakas acTp Temnna yHoCUTCS CTPYKKOM.

. UTo Ha3pIBaeTCs TTAaBHBIM 33IHUM yriioM? YKa3aTh 3TOT yroll Ha 3CKU3e Pe3b00BOTO pe3iia.

. Cnenatp 3CKM3 KaHABOYHOTO pe3lia C yKa3aHUEM HaIlpaBJICHUs MO/1a4l U BCEX YIJIOB 3aTOUKH.

. Kak pacrnonosxeHa BepIInHa CTpOraibHOTO pe3lia OTHOCUTEIHHO HEUTPAThbHON OCH JIepKaB-
K#, 000CHOBATh 3TO PACIIONOKECHHE.

5. B kakux cimydasx oOpasyercs cTpykka Hajjoma?

A WN

MOAVYJIb1 BAPHAHT 10 2TP

1. Kak onpenenuTs noka3aTeslb CTENIEHHU MPU CKOPOCTH pe3aHus B (hopMylie AJis ONpeesieHUs TEM-
IepaTypbl pe3aHHUsL.

. Caenatb 3CKHU3 MPOXOJIHOTO YIIOPHOIO pe3lia ¢ YKa3aHUEM YTJI0B B IJIaBHOM CEKYIIEH MIIOCKOCTH.

. Cnenatp 3CKU3 IPOXOIHOTO YIOPHOTO pe3lia ¢ yKa3aHUEM YIJIOB B IJIaBHOM CEKYIEH MI0CKOCTH.

. Ha acku3e npoxoaHOro cTporajibHOro pesla nokasarb yroi o. 3, v, o.

. 3aBUCHUMOCTb KO3 PUIMEHTa ycaIku OT yria pe3anus. OObsICHUTS.

OabhowinN
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MOAYJIb1 BAPHUAHT 11 2TP

1. Ha3BaTh OCHOBHBIE METO/IbI OIIPEEIECHMS TEMIIEPATYPHI IPY TOUEHUH.
2. CpenaiiTe 3CKM3 MOJPE3HOTO pe3lia U MOKAKUTE TIIaBHYIO M BCIIOMOTaTeNIbHYIO 3aJHUE TPaHH,

YIJIBI O, 0L @ Q1.

N

SN

N -

SN

WN -

3. CpnenaTp 3CKHM3 MPOXOIHOTO pe3lia ¢ yKa3aHHEM IeOMETPHH pe3lia B CEKYIINX IIOCKOCTSX.
4. UYewm ompenensieTcst BEIMYMHA MIEPEAHETO U 33HET0 YIJIOB IIPH paboTe KPyTioro pesma’?
1. 5.3aBucumocTtb KO3 PUIMEHTa YCaIKU OT IOJauH.

MOAYJIb 1 BAPUAHT 12 2TP

. Kak BrusieT maTepuan 3aroToBKM Ha TEMIIEPATYPY B 30HE PE3aHUS.
. Caenatp 3CKU3 PaCTOYHOIO pe3lia U MOKaKUTE 3JIEMEHTHI TOJIOBKHU pe3lia.
. Cnenatp 3CKU3 MPOXOHOTO pe3Lia C OTOTHYTOM TOJIOBKOM IIPU MTOAPE3aHUU TOPIiAa C YKa3aHUEM

YIJIOB 3aTOYKH B TVIABHOM Y BCLIOMOTATEIbHOM CEKYIIEH IIOCKOCTSX.

. 1o kaKoiif MOBEPXHOCTH MPOU3BOIAT 3aTOUKY KPYIJIOTO pe3ra?
. Kakoit mportecc pe3anus npeanouTuteabHee ¢ OOIBITUM WIH ¢ MEHBIIHM KO3 QUITHCH-

TOM ycaaku?

MOAYJIb1 BAPHUAHT 13 2TP

. Kak 3aBucut temmneparypa pe3aHus OT CBOMCTB MaTepHralla 3ar0OTOBKH.
. Caenatpb 3CKU3 PaCTOYHOI'O pe3lia U MOKaKUTE 3JIEMEHTBI TOJIOBKHU pe3lia.
. Cnenatp 3CKU3 MPOXOIHOTO pe3lia C OTOTHYTOM T'OJIOBKOW IIPH MOAPE3aHNHU TOpLA C YKa3aHU-

€M YI'JIOB 3aTOYKH B TJIaBHOM M BCIIOMOTAaTEIILHOM CCKYIIHUX ITJTOCKOCTSX.

. 1o kaKoif MOBEPXHOCTH MPOU3BOIAT 3aTOUKY KPYIJIOTO pe3ra?
. Kakoit mportecc pe3anus npeanouTuteabHee ¢ OOIBITUM WM ¢ MEHBIIHM KO3 QUITHCH-

TOM yCaJKu?

MOAYJIb1 BAPUAHT 14 2TP

. CKOJIbKO Temia yXOUT U3 30HbI PE3aHMsI B 3aTOTOBKY.

. Kakue nmoBepxHoCTH pa3inuyaroT Ha 3ar0TOBKE MPU TOUEHUU MPSIMBIM MPOXOAHBIM pe3ioM?

. Cnenartp 3CKH3 OTPE3HOIO pe3lia C YKa3aHWEM YIJIOB 3aTOYKH B TJIaBHOM CEKYIEH MIOCKOCTH.
4.

ITo kako¥ MOBEPXHOCTH MPOU3BOJAT 3aTOUKY IPU3MATUUECKOr0 pe3lia B TAHMCHIIMAIbHOM T10-

na-yeu

5.

gk w

Yro Takoe K03 (HULUEHT YCaJAKU CTPYKKH U KaK OH OIpeAemnsieTcs?
MOAVYJIb1 BAPUAHT 15 2TP

Yro Ha3bIBACTCS NMEPEAHNUM YIIIOM, TIOKa3aTh 3TOT YTOJ HA OTPE3HOM pe3IIe.

CraenaTb 3cKu3 pe3p00BOro pe3lia sl Hape3aHHsl BHYTpEHHEN pe3bObl ¢ yKa3aHWEeM HallpaBJie-
HUS 110/1a4H U YTJIOB B IUJIaHE.

Ha scku3e mpoXoaHOTo CTpOTaibHOTO pe3lia MoKa3aTh YIbl v,d, B, 0.

Uemy paBeH K03(PHUIIUEHT yCaKu CTPYKKH T10 JJTUHE?

Kakas gactp pexyieit KpoMKu HanboJjiee Harperas.
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TecThl TEKYLIET0 KOHTPOJISA 10 pa3aeay « TexHoI0russ KOHCTPYKUMOHHBIX MaTepuaioB» (Oc-
HOBbI TEOPHHU Pe3aHU KOHCTPYKIMOHHBIX MATEPHAJIOB H PeXKylllue MHCTPyYMeHThl) — CBepJia,
3eHKepbl, Pa3BePTKU U MPOTIAKKH

MOAYJIb 3 BAPUAHT 1 Ne 1 2P

Kak n3mensiercst yroiyi o 1o JyimHe pexyIieil KpoMKu?
VYka3aTh Ha 3CKU3€ 3€HKEPA yroJl .

UeM oTIMyaroTCsi MalllMHHBIE U PYYHBIE pa3BEPTKU?
Ha3zBatb GopMbI 3aIHUX TOBEPXHOCTEN 3yObeB (Ppe3bl.
HaszBaTh OCHOBHBIE YaCTHU KPYTJIOM MPOTSIAKKH.

agrwdE

MOAYJIb3 BAPUAHT 1 Ne2 2P

6. Ha3Barb criocoObI KperieHHsI CBEpJl Ha CTaHKe,

7. Yka3aTb Ha 9CKH3€ 3€HKEpa Yroi O.

8. Ckounbko 3yObeB MMeeT pa3BepTka?

9. Ykazarb Ha 3CKH3€ TOPLOBOW (hpe3bl yroi o 1.

10.Cnenatb 3cku3 3y0a pexyIiei 4acTi IPOTSHKKU C YKa3aHUEM YIJIOB 3aTOUKH.

MOAYJIb3 BAPUAHT INe3 2P

1. CBepHa, OCHAIICHHBIC TBEPABIM CIIJIABOM, HA3HAYCHUC U KOHCTPYKIHH.

2. VKasaTh Ha 5CKH3e 3€HKepa yroi @1 .

1. Kax OTpa)kaeTcsl Ha TOYHOCTH U IIEPOXOBATOCTh 00PaOOTaHHOM MOBEPXHOCTH 3aTYILUICHUS
pa3-BepTKHU.

2. YKaxuTe Ha 3CKH3e TOPIICBOM (ppe3bl YIIIBI O U Y.

5. Cnenarpb 3cKku3 KanuOpyrolei 4acTu NpOTsHKEK C YKa3aHUEM YIII0OB 3aTOYKH.

MOAYJIb3 BAPUAHT 1Ne4 2P

DXKEKTOPHOE CBEPJIO, HA3HAUYCHUE, TPUHIUI PabOTHI.

Ha3Bath MUHHMAaIbHOE YHCIIO 3yOhEB 3€HKEPA.

Kak 3araunBaercst pa3zBepTKa IpH 3aTOINICHUH 3y0a Ha pexyiiei yactu?
VYkazarb Ha 3CKH3€ TOPLEBON (Dpe3bl YIIIbI ¢ U P1 .

Kak 3aMeputh nepegHuid yro npoTsKKU ?

agbrwpnE

MOAYJIb3 BAPUAHT INe5 2P

[Tymeunoe u pyeiiHoe cBepIio, Ha3HAYEHUE, IPUHLIUT PaOOTHI.

[To xakoif MOBEPXHOCTH 3aTaunBAIOT 3y0 3eHKepa?

Kak 3araunBaercst pazBepTKa IpH 3aTyIJICHUN KanuOpyroei yactu?
VYka3arb Ha 3CKH3€ JUCKOBOH (hpe3bl yrou vy .

Kax 3ameputsb 3a1HUN yroa OpOTSHKKU?

IS
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MOAYJIb3 BAPUAHT INe6 2P

1.CBepito 1 KOJBLIEBOTO CBEPJICHHS, Ha3HAUCHHE, IPUHIIHUIT JeHCTBUSI.
2. U3 xakux yacteit coctouT paboyast 4acTh 3eHKepa?

3. KakoBa poib IEeHTOUKH Ha KaInOpyromeil yactu 3y0a pa3BepTKu?

4. Kakue paOoThI BBITIOJIHSIET TUCKOBas ¢pesa?

5. Kak 3aTaunBaercs NpoTskKKa Ha pexyliei yacTu?

MOAYJIb3 BAPUAHT 7 2P

YKa3aTb Ha 3CKHM3€ CBEpJIa 3aHUHI YToJl O.

Ha3patb TUIBI pa3BEPTOK U UX HA3HAYECHUE.

Kakoit 3a1Huit yron Ha kanuOpyromiei yactu 3y0a pa3BepTku?
4. YKaxuTe Ha ICKU3€ MIIMHIPUICCKON (pe3bl yrol o.

Kak 3araunBaercst mpoTshkKa Ha KanuOpyromei yactu?

agrwNE

MOAYJIb3 BAPUAHT 8 2P

Yka3aTe Ha 3CKU3€ CBEpJa NEePEIHUN Yol .

Onucarh yCTpOUCTBO paboyeli YacTH pa3BEPTKHU.

Uewm otnuyaeTcs pazKUMHas U pa3/IBUKHASI pa3BEPTKHU ?
Kaxoe HazHaueHnne nMmeet TopiioBas ¢gpesa’?

Uem oTnnyaroTcs NpOIMMUBKUA OT MPOTAHKEK?

agrwNE

MOJIYJIb3 BAPUAHT 1Ne9 2P

[lepeuncnuth TUIBI CBEPI M YKa3aTh YCIOBUS UX TPUMEHEHUS.
[Toxa3aTk Ha cxeMe pa3BepTKH YToJ @.

Kakoe HazHaueHue nMeeT UIMHIpUYecKas dpe3a’?

Kakoe HazHaueHne nMeeT ABYyX3yOblil 3eHKeP?

Jist 9ero pexymie KpOMKH 3yObeB MPOTSHKKU pa3IeIsIFOTCS KaHAaBKaMu?

arwNE

MOAYJIb3 BAPUAHT INe 10 2P

VYka3aTh Ha 3CKU3€ CBEpIIa yroi 2¢.

Ha3BaTh OCHOBHBIE 4aCTH pa3BEPTKH.

Mo>KHO JT 3aTaunBaTh 3aIHIOI0 TOBEPXHOCTh KATHOPYIOIEel YacT 3y0a pa3BepTKu?
Kaxune paboThl MOYKHO BBITIONHATH KOHIIEBOU (pe30ii?

Kakyto TOYHOCTb U IepOX0OBAaTOCTh 0OECIIEUNBACT MPOTATHUBAHUE?

agrwNE

MOAYJIb3 BAPUAHT INe11 2P

1. Kax ornnuuts cBepiia, 3aTOYEHHBIE AJIs CBEPJICHUS CTAJIM U YyryHa?

2. HaznaueHue 3eHKEpPOB, MPUHIIUI pa0OThI, TOUHOCTH U IIEPOXOBATOCTH 00pAOOTaHHOM
M0-BEPXHOCTH.

[ToxazaTh Ha 3CKU3€ Pa3BEPTKH YOI o .

CrhenaTh 5CKU3 HAJNAKH MPH 3aTOYKE MEPEIHEN TOBEPXHOCTH 3y0a (ppe3bl TOPIIOM KpyTa.
Kakyro ¢hopmy nmeer 3y0 nusbi?

ok w
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MOAYJIb3 BAPHUAHT 12 2P

[Toka3aTh Ha 3CKM3€ YaCTU CIUPAIBLHOTO CBEpIIa.

[TokazaTe Ha cxeme yroJji o Ha peKyIIeH yacTu 3y0a pa3BepTKH.

Kakue npenmyiecTBa MMeeT 3eHKEpOBaHHE NEpe] paccBepInBaHuEM?
[Tepeuncnure Tumbl ppe3 1 OOBICHUTE UX HA3HAUYCHHUE.

Jlnst 00paboTKM KaKUX MOBEPXHOCTEN MPUMEHSIOTCS TIPOTSHKKU?

MOAVYJIb3 BAPHUAHT INe 13 2P

Kakyro posip BEINOIHSET ONEpeyHast pexylias KpoMka?

Kakue mpunycku ocTaBisiiOT AJ1s1 36HKEPOBaHMS?

Kak 3arouen 3y0 pa3BepTKH Ha KanuOpyromei yactu?

Hapucosate cxemy 3aTouku ¢pe3bl 110 3aiHEH MOBEPXHOCTH 3y0a TOPLIOM Kpyra.
Kak 3ameputhb nepeaHuii yroi JuckoBoii Gppesbi?

MOIVYJIb3 BAPHUAHT 1Ne 14 2P

Cnenatpb 5cKu3 3y0a pexylieil 4yacTH MPOTSHKKHU C YKa3aHUEM YToJl 3aTOUKH.
VYka3zarb Ha 3CKH3€ TOPIEBOH (hpe3bl yro ol .

HazBatb criocoObl KperieHHs CBepIl Ha CTaHKe.

VYka3zaTb Ha 3CKU3€ 3eHKepa yroi o.

Ckounbko 3yObeB UMEET pa3BepTKa?

MOAVYJIb3 BAPHUAHT INe 15 2P

Kak u3zMensiercs yrona y 1o AjauHe pexyliel KpoMKy cBepiia?

Kakyto TO4HOCTH 1 TIEpOXOBATOCTh 00Pa0OTaHHOM MTOBEPXHOCTH 00ECTICUNBAIOT PA3BEPTKH?
[To xako#l MOBEpXHOCTH 3aTauynBaeTCs 3y0 3eHKepa?

Kak 3arouena cnunka 3y0a y gaconHoit gppe3ni?

[lepeuniciute TUIBI TPOTSKEK U OMUILIUTE UX HA3HAUCHUE.
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4.3 Bonpocsl K 3K3aMeHy

Konap! nu-
Ne JUKaTOpPOB
BO- Borpoch! JOCTHXKe-
npo- HUS
ca KOMIIETEH-
17071
1 2 3
1 3navyenue u 3a1aun MTKM B noaroroske 6axkanaBpos. YK-1.2,
2 [TpousBoacTBo uyryHna. cxoaasie MaTepuaibl U IPOIYKTHI JIOMEHHOTO YK-1.3,
MPOU3BOJICTBA. OIIK-1.1
3 [Ipouecc npsAMoro noay4yeHus xene3a u3 pya.
4 [Tpon3BOACTBO CTaU B KOHBEPTOPAX.
5) [Ipou3BoCTBO CTa M B 3JEKTpOIIEYaXx.
6 CriocoObI MOBBIIIIEHUS] KAY€CTBA CTAIIH.
7 ®duznyeckas CyIHOCTb 1 OCHOBHBIE BUJIbI CBAPKU
8 Bunbl cBapHBIX COCAMHEHUN U IIBOB.
9 Py4nas anexTpoayrosas cBapka.
10 I"a3oBas cBapka.
11 Caapka B cpejie 3allluTHBIX Ta30B.
12 OcoOeHHOCTH CBapKU Pa3TUYHBIX METAJJIOB.
13 CrnennanpHbie BUIBI CBapKu. CBapKa TPECHUEM.
14 DNEKTPOKOHTAKTHAs CBapKa.
15 [Talika MeTaIIOB U CILIABOB.
16 CxilenBaHNE MaTEPUAJIOB.
17 CriocoObI TTOTy4eHUs 3ar0TOBOK. JIUTHE 1O BHITUTABIISIEMBIM U
ra3u(UIUPOBAHHBIM MOJEIISAM
18 [Tonmy4yeHne OTIAMBOK JUTHEM B 3eMJIISTHBIE (POPMBI
19 LlenTpobexHoe TUTHE.
20 KokunbHoe nuThE.
21 JIuteé 1101 naBiIeHUEM
22 CriocoObl pa3nuBKH CTaIH.
23 Crnioco6s1 00paboTKX MeTauioB AaBiaeHueM. CBoOO HAS KOBKA.
24 IIpouecc npokatku. CopraMeHT NpoKarta.
25 Bonouenue meranna.
26 [[ITamnoBka MeTasia.
27 [IpeccoBanue Merasmia.
28 [Tonmy4yeHue 3aroTOBOK M3 MOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTepHAIIOB.
29 JlaTh Ha3BaHUE, 001aCTh MPUMEHEHUS U pacin(PpOBKY CIJIaBa MApPKHU:
30 T15K6, X20H80, Y7, bp C30, 1212, 40X13, M1, KY35-10, 55C2, H36, A20,
XBI, Cr 3mc, 35, Cr5, 2112, P18, EX 3, MHM. 40-1,5, P6MS, 11IX15, A20,
VY12, BpOLIC 5-5-5, TH20, BU100, 40JI, CH40, 9XC, B83, T14K8, 60C2A,
JI80, 20X23H13, TT7K12, BK3, A95, 20XI'T, 30X13, 15X25T, 48H ,
12X18H9T, MHMu 3-12, BKS, EX3KS5, V13A, 111, 110I'13J1, KHT16,
AO020-1, 50XT'A, BK6, TT20K9, BOK-60, B95, BKA.
31 TpeboBanust, npeabaBiIsieMble K HHCTPYMEHTAIBHBIM MaTepHaiaM. YTiepo-
JIMCTHIE U JIETUPOBaH-HbIE HHCTPYMEHTAJIbHBIE MaTePHAJIbI
32 beicTpopexyiue crany.
33 TBEpable (MeTaIIOKEPAMUUECKUE) CILIABBI.
34 MuHepanokepaMUyeCKUe CIIABBI.
35 CaepxtBépasie MmaTepuaisl (CTM), anmassl.
36 AOpa3uBHbBIC MaTepHAIIbl U MX XapaKTEPHCTUKA.
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38
39
40
41

42
43
44
45
46

47
48
49

50

51
52
53
54
55
56

S7
58

Krnaccudukanus Metamnopexymux cTaHkoB. [IpuBoabI METAIIOPEKYILIUX
CTaHKOB

duznyeckue sIBICHUS IPU PE3aHUU METAJUIOB.

[Tporiecc 0Opa3oBaHus CTPYKKH. Y caKka U TUIIBI CTPYKKH.

Hapoct 1 npupoza ero o6pazoBanusi.

Bnusiaue Hapocta Ha mporiecc pezanusi. Mepbl 00ps0ObI ¢ HApOCTOOOpa3oBa-
HUEM.

TemnoBbIe SIBJICHUS IPU PE3aHUU METAILJIOB.

YrpouHeHue (HaKJIeI) CPe3aeMOoro CJI0s U 00paboTaHHOM MOBEPXHOCTH.
Tunsr COXK (COB) u cioco0b! BX MOIBOAA B 30HY PE3aHUS.

Buael n3HOCa HHCTpYMEHTA.

CroiikocTh HHCTpyMeHTa. OCHOBHBIE CTIOCOOBI OBBIIIEHHUS] CTOMKOCTH HWH-
CTPYMEHTOB.

Cuutbl pe3aHusi IpH TOYCHHH.

DJeMeHTHI peXxuMa pe3aHus U MITYYHOE BPeMs MTPH TOYECHUU.

Pexymuit ”HCTpyMEHT, IpUMEHAEMbIH Npu ToueHuH. KoHCTpyKIus u reo-
METpHS TOKaPHOTO pe3lia.

Ceepanenune. CynHOCTh, HHCTPYMEHT (CBEpJIA, 36HKEPHI, Pa3BEPTKH ), 000PY-
JIOBaHUE.

®peszepoBanue. CylmHOCTb, HHCTPYMEHT, 000PYI0BaHHE.

Crporanue. CymHocTh, FHCTPYMEHT, 000py/10BaHHE.

Meroap! oTAETOYHON 00paOOTKH. X OHMHTOBAaHHE.

OnexkTpodu3nUecKue U AMEKTPOXUMUUYECKUE METOIbI 00pabOTKH METAIIJIOB.
DNeKTPOUCKpOBasi 00paboTKa.

[ToHsATHE O MPOU3BOJCTBEHHOM U TEXHOJIOTUYECKOM Iporecce. Oneparus,
YCTaHOB, IEpexo/1, pabouuii Xo.

Br16op 3arotoBku, 6a3upoBaHue JETAIH U TOYHOCTH 0OPaOOTKH.
OcHOBHBIE THIIBI TPOU3BOACTBA. VX XapaKTepUCTUKU




5. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIIATIINHBI

38

5. 1. OcHoBHas uTEpaTypa

T'ox u MecTO Hcnoan3dyercs KoangectBo
Ne ABTOpBI HaumeHoBaHue U3aHUsI NpH H3yYeHNH IK3EMILISIPOB
m\ pa3ienon B o6u6auno- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepualioBe/ICHUE U TEXHOJIOTUYECKHUE MPOIIECCH B Crapslii
1. boronyxos C. 1. MaH_II/II:{OCTpOCHI/II/I: yaeOHoe mocooue. ,Z[onl.) YMO OCKOJ‘III) THT, Bce paznensr 10 -
U JIp.
BY30B 10 00pa30BaHUIO. 2012. - 560 c.
2 Boskos I'.M. MarepuanoseicHUe: y4eOHHUK %Ong?iZhgiﬂ’ Bee pasenst 16 -
Comnnues F0.I1. | MatepuanoBeneHue: yueOHUK M. : Akane-
3. mus, 2015. - Bce pazaenbr 10
496 c.
Konecos C.H. MarepuanoBeieHne U TEXHOIOTHS KOHCTPYKIIMOH- M.: Beicinas
4. HBIX MaTEPHAIOB: YUEOHHK IS BY30B HJKOJ;&;,52OO7. - | Beepaznensi 50
Cc
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Ne I'on Hcnonb3yercs KonunyectBo
m\n ABTOpBI HaumenoBanue U MeCTO NP U3y4YeHUH IK3eMILISIPOB
N3TaHUA pa3neion B oubamnorexe | Ha kadenpe

1 3 4 5) 6 7 8
Marepuanosenenue. [Ipaktukym: | Crapsiii Ockon: THT, i

1. | Kymmep B. C. yaeOHOe 1ocooue 2013. - 208 c. Bee pasnener 15
MarepuanoBeaeHue U TEXHOJO- M.: UTHOPA-M,

2. | barpimes A. 1. TUsl MaTEPUAJIOB: YI4eOHOE MTOCO- Bce paznensr 30 -
6ute 2012. - 288 c.

3 | Comeman T 1. MarepuanoBeeHue: yaeoHoe M.: Akagemust, 2008. Bee pasjenbi 10 i
nocobue -336c.
Marepuanosenenue. TexHonorus M.: KostocC, 2006, -

4. | Kapnienkos B. @. KOHCTPYKIIMOHHBIX MaTePHAJIOB: Bce paznensr 40 -

311 c

Yuebnuk. Ka. 2

5 | demcos T IL MarepuanoBenenue u Texsosorusi | M.: Beicur. mik., 2005. Boe paszies! 49 i
METAIIOB: Y YeOHHK - 862 ¢

Tpouukuit b.C., Maii- | Marepuanosenenue [Onektpon- | 2015, KemepoBckuit
TakoB A.JL. HBII pecypc]: yueOHOe mocodue. | ToCyIapCTBEHHBIH
6. Pexxum pgocryna: YHUBEPCUTET Bce paznensi + +

https://e.lanbook.com/book/7202
6.
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5.3. IlIpodeccnonanbubie 0a3bl TaHHBIX, HH(POPMALIMOHHBIE CIPABOYHbIE cUcTeMbl 1 IHTepHeT-
pecypcsl

HNHTepHeT pecypcesl

1. YHuBepcuteTckas OMOIMOTEKa OHJIaitH. DJIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
https://www.biblioclub.ru/

2. NznarenbctBo Jlanb. DnekTpoHHO-0MbMMoTeuHas cucrema https://www.e.lanbook.com.

3. Hayunas snextponnas 6ubimnoreka eLIBRARY.RU http://elibrary.ru

4. llentpanbHas OnbIMoTEKa 00pa3oBaTeabHBIX pecypcoB Munoopuayku P®. www.edilib.ru

5. DnexTpoHHast ”HPOPMAIIMOHHAS 00pa3oBaTeIbHas cpeaa HHCTUTyTa https://aunm.pd/

HNudopmanuonHblie CIPAaBOYHBIE CUCTEMBI H 0a3b1 TaHHBIX

1. baza mannbix «ProQuest Agricultural and Environmental Science Collection» — http://www.gpntb.ru

2. baza mannbIx m3garenbcTBa Springer Nature «Poccuiickuii Gona (QyHIaMEHTaIbHBIX HCCIEI0Ba-

Hui» — http://www.rfbr.ru.

3. Hurepner-pecypc mno MatepuanoBeneHuro: http:// www.lokesnet.ru/.../840-materialovedenie-

knigi.html

4. NuTepHeT-pecypc o marepuanoseaenuto: http:// wwwe.librery.tkm.front.ru

5. UatepHeT-pecype mo matepuanoseacHuio: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. baza nanupix m3natennctBa Springer Nature «Poccuiickuii poHa pyHIaMEHTAIBHBIX
uccienoBanuiiy http://www.rfbr.ru.

7. Yuebnas Bepeus T-FLEX CAD, npenHa3HaueHHas Jiisi HEKOMMEPUYECKOTO HCIIOTh30BAHUS
https://www.tflexcad.ru/download/t-flex-cad-free .

NudpopMmaninoHHbIe TEXHOJIOTHH

DnexkTpoHHas HHPOpPMaLMOHHAsE 00pa3oBaTeNbHas Cpe/ia MHCTUTYTa 00ECIIeYBaeT JOCTYI K YUeOHBIM
IaHaMm, pabouuM IMporpaMMaM JUCIUIUINH (MOJYJICH), IporpaMMaM MpPAKTHK, SJICKTPOHHBIM y4deO-
HBIM U3JaHHUSIM U 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, YKa3aHHBIM B pabO4MX IporpaMmax
JTUCIUTIINH (MOyJel), MporpaMMax MpaKTHK; (GOPMHUPOBAHKE IECKTPOHHOTO MOPTQOINO 00yUaroie-
rocsi, B TOM YHCJ€ COXpaHEHHE ero paboT M OLEHOK 3a 3Tu pabotsl. IIpexycmMoTpeHa BO3MOXKHOCTh
B3aMMOJICHCTBHS CTYJEHTOB U IpernojaBaTesieldl MOCPeICTBOM TEXHOJIOTHI MO MEPechUIKEe U IMOJIyde-
HUIO 3JICKTPOHHBIX COOOIIEHUA.

5.4 IlporpammHoe o0ecnieyeHne y4eOHOro npomecca
LibreOffice;
Ackon Kommnac V 15.2


https://www.biblioclub.ru/
https://www.e.lanbook.com/
http://elibrary.ru/
http://www.edilib.ru/
https://%D0%B0%D1%87%D0%B8%D0%B8.%D1%80%D1%84/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.lokesnet.ru/.../840-materialovedenie-knigi.html
http://www.librery.tkm.front.ru/
http://www.rfbr.ru/
https://www.tflexcad.ru/download/t-flex-cad-free
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5.5. [lepeyeHb yueOHO-MeTOAUYECKOT0 O0ecneYeHH s JJIs1 CAMOCTOATEIbLHOM
padoThI 00y4YaroIMXCs

Ne Bupg camocrosiTens- Toxn
i\ HO# paBoTHI ABTOPBI HawnmeHnoBanue MECTO
U3JaHUS
O.H. Moumucees,
[ToaroToBka k A1O. KpacHos, TTpaKTHKyM 110 HCIH- 3epHOrpar:
1 Hf;gg;;?;ﬁ;f Cc'gﬁK(r)%)OAG nnuHe «Marepuanose- ®I'BOY BIIO
3aHATHSAM I/IBaHO,B, B.A. JICHHC ATT'AA, 2014
Jlamun
3epHorpan;
Kpactiosa MarepuanoBeacHue u A3080-
Hoaroropxa x| A0, parion TEXHOJIOT U Kon.|  \GPHOMOpCKHH
» npaxtuuecknm u | 1LA., Mou- or | HMHKCHEpHBIH
1a00paTOPHEIM ceeB O.H., PYKILIHOHHBIX Mate WHCTUTYT
3QHATHSIM Vcosa E.B., pHAJIOB. Jlaboparop- ®I'EOY BO
CwmpixoB C.B. HBII IIPAKTHKYM HoHuckoit I'AY,
2021. - 128 c.
A.TO. Kpacno- MarepuanoBenenue 1
ITogroroska k 52, [LA. Msa- TEXHOJIOTUS] KOHCTPYK- 3eprorpax: AN
3 JIEKIUAM HoB, E.B. Yco- IUOHHBIX MAaTEPUAJIOB: (DFBVO ¥ BO Jlou-
Ba, B.B. [lon- ckoit 'AY, 2023
KHKOB yuebHoe rnocobue
TToAroTOBKA K Bﬁ'lg.flﬁ;:?_ TexHonorus koHcTpyk- | 3epHorpan: AUMN
4 [S—— HO,B, EB. Veo- moHHBIX MaTtepuanos: | ®I'BOY BO [lon-

Ba

yaeOHoe mocodue

ckoii 'AY, 2023
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6 MATEPUAJIbHO-TEXHUUYECKOE OBECIIEYEHUE YYEFHOM JUCIATLIIMHBI

HauMmenoBaHue crienuaibHEIX TOMEIIEHUN U ITOME-
IICHUH JIJIs1 CAMOCTOSATENbHOM paboThI

OCHAIIIEHHOCTE CIIEAAILHEBIX IIOMEIIECHUN U
MOMEIICHUH 7151 CAMOCTOSITEIbHON paboThI

6-120 Aynutopusi A JICKIIMOHHBIX, JaOOpaTOp-
HBIX, TPAKTUYECKUX 3aHATHIA, TPYIIOBBIX U HH]IU-
BUyaJbHBIX KOHCYJIbTAIINH, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

347740, PoctoBckasi 0071., 3epHOTpaJCKUN paiioH,
r. 3epHorpan, yi. Coerckas, nom Nel5/4.

KommiekT yuebHoi Mebemnu.

[lepeHOCHON  KOMIUIEKT  MYJBTUMEIUUHOTO
000pYIOBaHUSA: TPOCKTOP MYJIbTUMEIUNHBIMN,
9KpaH Ha TpeHore (Wi HacTeHHbIN), HoyTOyK.
Jocka menoBas.

ITocamounbix mect — 30.

6-122 Aynuropus s 1a00paTOPHBIX U MPaKTHYE-
CKUX 3aHSATHH, TPYNIOBBIX W WHINBUIYAIbHBIX
KOHCYJIbTAllMii, TEKYIIEro KOHTPOJIS U MPOMEXKY-
TOYHOM aTTECTALUU.

347740, PoctoBckasi 0071., 3epHOTpaJCKUN paiioH,
r. 3epHorpan, yi. Coerckas, n1om Nel5/4.

KommiekT yuebHoI Mebemnu.

Teepnomep Poxsemna; tBepaomep bpunems,
TUJpaBInYecKuil mpecc PokBesia; MUKPOCKON
MUM-7; nonupoBanbHblii cTaHOK 35853; meun
mydensHas [IM-9; mamuna pa3peiBHass MP-05-
1; mammaa MC-100; ycraHOBKa IoJIMpoBaibHAs
Jlocka menoBas.

ITocamounbix mect — 20.

6-127 Aymurtopus sl JEKIMOHHBIX, JTAOOpaTOp-
HBIX U NPAKTUYECKUX 3aHATHM, IPYIIIOBBIX U HH-
OUBUAYAIbHBIX KOHCYJIbTAllMi, TEKYyILIEero KOH-
TPOJIA U IPOMEKYTOUHOU aTTECTALUH.

347740, PoctoBckasi 0071., 3epHOTPaJCKUN paiioH,
r. 3epHorpan, yi. Coerckas, n1om Nel5/4.

KommiekT yuebHoI Mebemnu.

Teepnomep bpunemns, TBepaomep Poxsenia;
ruapaBiInyeckuil TBepaoMep PokBeia; MUKpO-
ckon MHMM-7; cTaHOK NOJMPOBAIBHBIN; JIIEK-
Tponieub 2[1-2YM.

Jlocka menoBas.

ITocamounsrx mect — 18.

6-128 Aynuropus st 1a00paTOPHBIX U MPaKTHYE-
CKUX 3aHSTHH, TPYNIOBBIX W WHINBUIYAIbHBIX
KOHCYJIbTAllMii, TEKYIIEro KOHTPOJIS U IPOMEXKY-
TOYHOM aTTECTALUU.

347740, PoctoBckasi 0071., 3epHOTpaJCKUN paiioH,
r. 3epHorpan, yi. CoBerckas, oM Nel5/4,

KommiekT yuebHoI Mebemnu.

Caapounslii Tpancopmarop TC500; mamuna
aneKTpocBapoyHas koHTakTHas MC-403-1; ma-
IIMHA IS SJICKTPOKOHTAKTHOW cBapku M-50-3-
l; MammMHa KOHTaKTHas AJIEKTPOCBApOYHAS
MIIIM25; npeobpa3oBarenb CBApOYHBII OHO-
noctoBblid [ICO-300M; arperat 3JeKTpUYECKUI
cBapoubli ACB120; cBapouHbIil BBIIPSAMU-
TEJb.

Jocka menoBas.

ITocamounbix mect — 12

2-252 YntaabHbIii 3] 1715 CAMOCTOSTEIBHOM pa-
0O0THI

347740, PoctoBckast 0071., 3epHOTpaACKUN paiioH,
r. 3epHorpan, yi. Coserckas, 1oM Ne28/30.

15 pabounx MecT ISl CaMOCTOATENbHOM pado-
Thbl, 00bEIMHEHHBIE B JIOKATbHYIO CETh C BBIXO-
JIOM B ceTh Internet.

Cucremusniii 0s1ok Core 13 3,06 I'rir , 2Gb,
250Gb HDD - 5 mir.

Cucremnslii 610k Celeron J3060 1,6 I'rit, 4 Gb,
128 Gb SSD - 10 mr.

mouuTop Phillips 2205- 5 mi,

MoHHUTOp Samsung SyncMaster 923m - 10mT
npuntep Epson LX-1170

ITocagounbix mect 114

2-170a OTaes HAYYHO-TEXHHUYECKOH M COIHATb-
HO-TYMaHHUTapHoii auTepatypsl, MBA 114 ca-
MOCTOSITEIBHOU PaOOTHI.

347740, PoctoBckast 0071., 3epHOTpaJCKUNA paiioH,

ITocamouHbIX MeCT 2 A CaMOCTOSITENIbHOM pa-
00TbI, O0BEAMHEHHBIX B JIOKAJTHHYIO CETh C BBI-
X0IOM B ceTh Internet.

Cucremusiii 6ok Core i3 540 3,06 I'ri; , 2Gb,
250Gb HDD — 1.
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r. 3eprorpa, ya1. Coserckas, oM Ne28/30. Cucremnsii omok C2,8Ir , 512 Mb, 160Gb

HDD -1 mr.,

mouuTop Samsung 920NW- 1 mir.,
mouutop Phillips 2205- 1 1.,
npuntep HP LJ 1150

Ma®Y Kyocera Taskalfa 180

2-1706 DJIeKTPOHHDIA YATANbHBINA 32 st ca- | [locanounsix mect 10 st caMOCTOSTENBHOM
MOCTOSTEIIBHON PaGOTHI paboThl, OOBEAMHEHHBIX B JIOKAJIBHYIO CETh C

347740, PoctoBckast 0071., 3epHOTpaACKUNA paiioH,

BBIXOJOM B ceTh Internet.
Cucremnsiii 610k C2,8I'r, 1 GB, 80 GB HDD
— 1 mr.

r. 3epHorpan, yia. Coerckas, oM Ne28/30. Cucremupii 610k C2,8Trm, 512 MB, 80 GB

HDD - 9 mir.

MonuTop Samsung 920NW — 10 mr.
Kommyrarop DIink — 1 .

Cxkanep EPSON — 1 mT.

5-217 Tlomemenne misi xpaHeHus: ¥ npoduinaktu- | Crenuain3upoBaHHas MeOenb U 000pya0BaHUE
YEeCKOro 00CIyXHMBaHUS Y4eOHOrOo OOOpPYHAOBaHUS. | [UII XPaHEHUS MU MPOPUIAKTHUECKOTo OO0CIy-
347740, PoctoBckasi 0071., 3epHOTPAICKUI palioH, | )KUBaHUs Y4EOHOTO 00OpPYIOBAHHS

r. 3epHorpan, yi. CoBerckas, oM Nel5/4.

7. METOOAUYECKHE YKA3ZAHUA JJISA OBYUYAIOIIUXCA ITO

OCBOEHHIO YYEBHOW JUCHUILINHBI (MOLY.JIS)

Bun yaeOHbIX
3aHATHI

OpFaHI/I3aI_II/I}I ACATCIIBHOCTH CTYACHTA

Jlexun

Harnncanne KOHCTIEKTa JIEKINH: KPaTKO, CXeMaTHYHO, TIOCJIEA0BATEIEHO (PUKCHPO-
BaTh OCHOBHBIE TIOJIOKEHHUS, BBIBO/IBI, (HOPMYIHUPOBKHU, 0O0OIIECHHS; TOMEYaTh
Ba)KHBIC MBICJIH, BBIACIIATH KIIIOYEBHIE CIIOBA, TEPMUHBI. [IpoBepka TEpMUHOB, I10-
HATHIA C TTOMOIIBIO SHIUKIONENH, CIPaBOYHUKOB. OO03HAYUTH BOMPOCHI, TEPMHU-
HBI, MaT€pPHa, KOTOPBII BBI3BIBACT TPYAHOCTH, TIOMETHTH M MOIBITATHCS HANTH
OTBET B peKOMEHyeMol tureparype. Eciiu caMocTosTenbHO He ynaeTcst pa3o-
OpaTbcsi B MaTepualie, He00XoauMo chopMyIMpoBaTh BOIIPOC U 3a4aTh MPEToa-
BATEI0 Ha KOHCYJIbTAIUH.

Jlabopartopubie
paboThI

[Ipopabotka paGodeil mporpamMmel, yaelss 0co00€ BHUMaHHUE IEIsIM U 3ajia-
yaM, CTPYKTYp€ U COJICp)KAHHUIO JUCIUIUIMHBL. KOHCIEKTHpOBaHME HCTOYHU-
KOoB. PaboTa ¢ KOHCIEKTOM JIEKIHIA, TIOJrOTOBKAa OTBETOB K KOHTPOJIGHBIM BO-
mpocam, IMIPOCMOTP PEKOMEHIYyeMOU JTUTepaTyphl. Pemienne 3aaad mo anropur-

My.

IToaroroBka K dK-
3aMEeHy

[Tpu moAroTOBKE K 9K3aMEHY HEOOXOIUMO OPUEHTUPOBATHCS Ha KOHCTIEKTHI JIEK-
LI, PEKOMEHAYEMYIO JIUTEPATYPY
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JIucT nepeyrBepxaeHusi pado4eil nporpaMmbl Y4eOHOH TUCHUNIMHBI

Pabouas mporpamma:

onobpena Ha 20.......... /20.......... yueOHbIi rof. [Ipotokom Ne ............ 3acenaHus Kadeapel OT
Coveeeannnnn M e e 20.......... r

IR0 0005070 040130 (00 €20 1 N1 Pt

0 72 T (0 141151 00 ) Z
onobpena Ha 20......... /20.......... yuebHbii rof. [Ipotokon Ne ........... 3acenaHus Kadeapol
OT e D e 20......... r

LRS00 00050700 040130 (001 620 1 N1

0 72 T 0 141151 00 ) 7
onobpena na 20......... /20.......... yuebHbii rof. [Ipotokon Ne ........... 3acenaHus Kadeapol
OT e D e 20......... r

LRS00 000507 040130 (001 620 1 N1

0 72 T 0 141151 0 ) Z P
onobpena Ha 20......... /20...... ... yuebHbii rof. [Ipotokon Ne ........... 3acenaHus Kadeapol
OT evvvnnnn D e 20......... r

LRS00 0005070 040130 (001 620 1 N1

0 7 0 141151 (o1 ) 2 S PP
onobpena Ha 20......... /20........... yueOHbii rof. [Ipotokon Ne ........... 3acenaHus Kadeapol
OT e D e 20......... r

L7010 10050700 040130 (001 620 1 N1

0 72 T 0 141151 0 ) Z
onobpena Ha 20......... /20........... yaeOHnbIit rog. [Iporokon Ne ........... 3acenanus Kadeapsl
OT Weurnvenn D e 20......... r

BEOYIIMT TPEIOMABATEIID. . ...ttt tuette ettt ettt ettt et e e et et e e e e e eieeeeaean

0 721 0 141151 {01 ) %



	2 Общие сведения о металлах
	3 Металлические сплавы и диаграммы состояния
	4 Железоуглеродистые сплавы
	6 Химико-термическая обработка
	7 Конструкционные стали
	8 Инструментальные стали и сплавы
	10 Цветные металлы и сплавы
	11 Неметаллические материалы
	12 Порошковые и композиционные материалы
	Итого: 

		2024-04-18T10:17:39+0300
	Бутенко Александр Федорович




