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esp npenogaBaHus AUCHUININHBI

JlaTh cTyieHTaM 3HaHUS O CTPOCHUH, (PU3UUECKUX, MEXaHUYECKUX U TEXHOJIOTHuYe-
CKHUX CBOMCTBaxX METAJJIOB U CINIABOB HEOOXOAUMBIE JUIsl TPAaBUJIBHOTO BBIOOpA MaTepua-
J1a, METOJ|a €r0 YIIPOYHEHHS U CHHXKEHUSI METAJNIOEMKOCTH U3AENHS ITPU OAHOBPEMEHHOM
JOCTH>KEHUHM HanboJiee BEICOKON TEXHUKO-3KOHOMUYECKOHN 3P(HEKTUBHOCTH.

3aaun W3y4yeHUsl TUCUUIUIMHBL: U3YyYUTh 3aKOHOMEPHOCTU (DOPMUPOBAHUS CTPYK-
Typbl MaTepUajoB, CTPOCHUE U CBOMCTB MaTEpHaOB; CIIOCOOBI MOBBIIICHUS KOMILIEKCA
CBOMCTB IyTeM TEPMHUUYECKON M XMMUKO-TEPMHUIECKON 00OPabOTKOM.

Mecto yueOHO# qucuuniannbl B cTpykrype OOII BO

JlucrunianHa OmMpaeTcs Ha COACpPKAHWE CIEAYIOMNUX YYeOHBIX JAUCITUTUINH:
¢dbu3MKa 1 HEOpraHUYEeCKask XUMUS.
Komnerenuun o0y4arwmerocsi, GopmMupyemblie B pe3yJibTaTe 0CBOCHUA IMCHUIIIMHBI

B mporecce ocBoeHMS TaHHOW JUCHUILIUHBI Y CTyJeHTa (GOPMHUPYIOTCS CIEIyIO0-
1€ KOMIIETCHIIUU:

— obmenpodeccroHaabHbIC

Konx xoMmmerenmun

HanmMmeHnoBaHue KOMOETSHIIMHU

NuaukaTopbl JOCTUXKEHUS
KOMIIETEHIINU

OIlK-1

Crioco0eH u3ydaTh, aHATU3UPO-
BaThb, UCIIOJIL30BAaTh MECXaHU3MbI
XUMHUYECKHX PEaKIUid, MPOUCX0-
JAIAUX B TCXHOJIOTMYCCKUX IIPO-
1eccax M OKpy»KaroIiemM Mupe,
OCHOBLIBasACh HAa 3HAHUAX O CTPO-
CHUHU BCUICCTBA, IPUPOAC XUMU-
YECKOM CBSA3U U CBOMCTBAX pa3-
JIMYHBIX KJIACCOB XUMHUYCCKUX
3JIEMECHTOB, COCIMHECHUM, BE-
IIECTB U MaTEPHAJIOB.

3-OI1K-1 3HaTh: PU3UKO-XUMHUYECKHE
CBOICTB MaTepHajloB, OCHOBBIBAsICh Ha
3HAHUAX O CTPOEHUU BEIECTBA, PHU-
poJie XUMHUYECKOM CBSI3U PAa3JIMYHBIX
KJIACCOB XUMHUYECKHUX AJIEMEHTOB, CO-
€IMHEHUH, BEIIECTB U MaTepUaJIOB.
V-OIIK-1 YMeTh: ucnonab30Barh Me-
XaHU3Mbl XUMHUYECKUX peaKiui, npo-
UCXOJSIINX B TEXHOJIOTMYECKUX MPO-
1[eccax U OKpY’KarolleM MHpE,

JUTSL OIIPEIEIEHNS] KaueCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTUK Be-
IIECTB U MaTEepUaOB.

B-OIIK-1 BnageTs: aHain30M MeTO-
JIOB OIpeJieeHns TpeOyeMbIX mapa-
METPOB U3MEPEHUS KaUeCTBEHHBIX

Y KOJINYECTBEHHBIX XapaKTEPUCTUK
po0 ChIPbsl U MOTY(PaObpUKATOB.

OIIK-2

CriocoOeH UCIIOJIb30BaTh MaTeMa-
TU4eckue, pusndeckue, GUnKo-
XHUMHAYECKHE, XUMHUUSCKIE METO-
JIBI JI7IS1 PEIIeHus 3a1a4 nmpodec-
CHOHAIILHOM JIeSITCIIbHOCTH.

3-OI1K-2 3HaTh: MaTeMaTHYECKUE Me-
TOJBI PUBNUYECKUX, XAMUICCKHX SB-
JICHW#, OCHOBHBIX 3aKOHOB (PH3UKH 1
XUMUH U IPUMEHSATH UX B ITpodeccu-
OHAJILHOM JIeITEeIILHOCTH.

V-OIIK-2 Ymers: pemaTth MaTeMaTH-
yeckue, pusndeckue, Gu3nKo-
XHUMHAYECKHE U XUMUYECKUE 3a1auu
J1s1 00pabOTKH, aHANIM3a M CHCTEMa-
TU3aIUM JAHHBIX TEXHOJIOTHYECKOIO
mporiecca.

B-OIIK-2 Bnazers: MaTeEMaTHYECKHU-
MU, HGU3NIECKUMH, (PU3UKO-




OH1H.

XUMUYECKUMH, XUMUYECKUMH METO-
JaMU pelieHus 3a/1a4 1715 orpeiene-
HUS TIOCTIEI0BATEIbHOCTH POBEACHUS
aHaJIM30B (PU3MKO-XUMUYECKUX Xa-
PaKTEPUCTHUK ChIPbsI, BCIIOMOTaTelNb-
HBIX MaTepUasIoB U TOTOBOW MPOIYK-

3anaqn BOCIIUTAHUS, PCATU3YEMBIC B paMKaX OCBOCHUSA JUCHUITINHbI

Hanpas- Co3nanue ycJio- BosJjieyenune B pa3Ho-
N Hcnoab3oBaHue BOCIUTATEIHLHOIO
Jenune/ BUIi, o0ecrieun- IUIAHOBYIO BHEY4YeOHYI0
NMOTEHIUAJIA Y4eOHbIX THUCHMILIUH
neJin BaIOLIKX AeSTeJIbHOCTh
IIpodeccu- | - popmupoBanue | McnonpzoBaHue BocuTaTeNbHOTO Mo- | 1.Opranuzanust Hay4yHO-
OHAJIbHOE | KyJIbTYpPBI UCCIIe- | TeHILMaja JUCHUIUIMH MpodeccuoHallb- | IPaKTHYECKUX KoHbe-
¥ TPY/I0BO€ | TOBATEJIbCKOM U | HOrO MOAYJIS 1Sl JOPMUPOBAHUS UH- PEHIIMI U BCTped C Be-
BOCIIMTA- WHKEHEPHOMU Jiesd- | )KEHEPHOI'0 MBIIUICHUS] U UHXKEHEPHON | IYILIHMMH CHEeUAINCTaAMHU
HHe teabHOCTH (B16) | KynbTypbl 3a CUET IPAKTUYECKUX CTY- OpeNnpUsITHI Topoia U

JEHYEeCKUX UCCIIEJOBAaHUI COBPEMEH-
HBIX [TPOM3BOJICTBEHHBIX CUCTEM; IIPO-
eKTHOH JEATEIILHOCTH CTYCHTOB IO
pa3paboTKe ¥ ONTUMH3ALUHU TEXHOJIO-
TMYECKUX CHCTEM, CBSI3aHHOM C pele-
HHUEM peasbHBIX POU3BOICTBEHHBIX
3aj1a4; MPOXO’KACHUS Yepe3 pasHoo0-
pa3Hble UTPOBBIE, TBOpUYECKHE, (HECTU-
BasIbHbIE (DOPMBI, TpEOYyIOIIME aHATHU3a
CJIO’)KHOTO 00BEKTa, TOCTAHOBKU OTHO-
CUTEJIBHO HEro MpeoOpa3oBaTebHBIX
3aJa4 JAJIsl MX ONTUMAJIbHOIO PELICHHUS.

BEeTEpaHaMu aTOMHOMI
OTpacIIu.

2. Opranu3zauus 1 0po-
BEJICHHE MPEAMETHBIX
OJIUMITUAJ U Y4aCTHE B
KOHKypcax npodeccuo-
HAJIBHOT'O MacTEepCTBA.
3.YuacTtue B eXeroJHbIX
AKIMAX CTYICHUYECKHX
CTPOUTETBHBIX OTPSA0B

CrtpykTypa ¥ coaep:kaHue Y4eOHOM JUCUUIIJINHbBI

JlucumruinHa npemnojaercs cryjeHTtaMm B 4-m cemectpe. OO01ias Tpy10eMKOCTh JIUC-

LIMIUIAHBI COCTaBJIsIEeT 3 3a4eTHRIX eauHuIlbl, 108 ak. yaca.
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1 BxoaHo# KOHTPOIIH BK
Beenenne. Copepxanume Kkypca. | 10 2 -- 8
[lepeuensr nuteparypol. CTpoeHue
U CBOMCTBA YHCTHIX MeTaioB. PDa-
36l U CTPYKTYpa B METALNTUYECKUX
crmaBax. [lonsitue o dase u cTpyk-
Type. KJI1 | 30




2 | Iloctpoenne u HazHadeHue aua- | 10 2 -- 8
TpaMM COCTOSIHUS CILIABOB
3 | XKene3o u cruaBel Ha ero ocHose. | 14 2 4 - 8
KomnoHneHThl W ¢a3sl B cuUCTEMe
KEIE30-yTIIePOJI

4 | [Inactuueckas nedopmanus, pe-| 14 2 4 - 8
KpUCTATU3AIlAS ¥ MEXaHHYECKHE
CBOWCTBAa METAJUIOB H CILIABOB.

5 | O6mme nonoxenus Ttepmuueckoit | 10 2 - 8
00paboTku cranmu. OCHOBHBIC BUIBI
TEPMUYECKOI 00pabOTKH

6 | Xumuko-tepmudeckas oOpabortka | 14 2 4 - 8
cTanu. Y CIOBUS HEOOXOIUMBIC IS
NPOTeKaHHWs Tpolecca XUMHKO-
TePMUYECKOH 00pabOTKH.

7 | BiusiHME JIETHPYIOIIHAX 3JIEMEHTOB | 9 1 - 8 | KJI2
Ha CTPYKTYpY, MpOIEecChl mpeBpa-
2 IIEHHS U TEXHOIOTUIO TepMHUYe- 20
CKOI 00pabOTKH CTasH.
8 | Koncrpykuuonnsle u uHCTpymeH- | 14 2 4 - 8

TaJIbHBIE CTAM M CIUIaBbl. Tpebo-
BaHMSA, NpEABSIBIsEMbIE K KOH-
CTPYKIIHOHHBIM ¥ WHCTPYMEHTAJIb-
HBIM CTaJISIM

9 | TpeOoBanus, mpenbsiBisieMble Kk | 13 1 12
[BETHHIM METaJJIaM U CIUIaBaM.
BnusiHre NeTupyromux 3J1eMEHTOB
Ha CTPYKTYpy H MEXaHHYECKHe
CBOMCTBA.

By npomexyTO4HON aTTecTAllNN 108 | 16 16 - 76 3 50
Hroro 100

* - COKpalleHHOe HAaMMEHOBaHUE (hOPMBbI KOHTPOJIS

** - cymMMa MakCUMaJbHBIX OaJlJIOB J0kHA ObITh paBHa 100 3a cemecTp, BKIItOUast
3a4eT U (W) SK3aMeH
CokpallileHHOe HauMeHOBaHKHE POPM TEKYIIEro KOHTPOJIA U aTTECTAllMU Pa3/IeIoB:

O6o3HaueHnue ITotHoOe HanMeHOBaHHe
KJI Komnoksuym
3 3aueT
YO Y CTHEBIN OTUET

Conep:xaHue JIEKIIMOHHOT O Kypca

Bcero YuebHo-
Tema nexuun. Bopocel, orpadaTeiBaeMbie HA JIEKIIUH yacop | MeTOIHYeCKoe
obecrnieyeHue
1 2 3
Beenenne. OCHOBBI MaTEepHAJIOBEICHHUS U COJICPIKAHUE Kypca. 2 [1-8]

[Tepeuens nmuteparypsl. CTpoeHUE U CBOMCTBA YUCTHIX METAIIIIOB. Me-
TaJUIbl U IEPUOJNYECKas CHCTEMA 3JIEMEHTOB. ATOMHO-
KpUCTAITINYECKOE CTpoeHHe MeTaioB. OCHOBHBIE TUITbI KPUCTAJIN-
YECKUX PEIIETOK.




OCHOBHBIE THIIBI KPUCTAJUTMUECKUX petieToK. OCHOBHbBIE XapaKTEePUCTH-
KU1 KPUCTAJTMYECKUX PelIeTOK. Buabl HecOBEpILIEHCTB KPUCTALIIMYECKO-
O CTPOEHUSI METAJUIOB, HOJTUMOP(U3M aHU30TpOIUsi. Makpo- U MUKpO-
cTpykTypa. [lonstue o ¢ase u crpykrype. TBepasie pacTBOpbI 3ameliie-
HUSl U BHEApEHUS. XUMHUYECKHUE COeTUHEHUS. MexaHn4ecKre CMeCH.
Ctpykrypa cruiaBoB. J{uarpamMmel gazoBoro paBHoBecus. [IpaBuiio ¢as.
[TpaBHIO OTPE3KOB.

OCHOBHbBIE THIIBI INATPAMM COCTOSIHUS CILIIABOB.

[TocTpoeHre u Ha3HAUYECHUE AHAarpaMM COCTOSIHUSA CIUTaBOB. JlMarpaMMbl
CIUIaBOB 00pa3yIOIIUX HEOrpaHWYCHHbIE TBEP/IbIe PACTBOPHI, OIPaHU-
YEHHbBIE TBEP/IbIE PACTBOPHI. J{uarpaMMbl COCTOSIHUS CIUIABOB, KOMIIO-
HEHTBI KOTOPBIX UMEIOT NOJUMOpP(HBIE TPEBPALCHUSI.

[1-8]

7KeJie30 U cr1aBbI HA €r0 OCHOBE.

KoMmoHeHTHI 1 (pa3bl B CUCTEME Kele30-yriiepo: heppuT, ayCTeHUT,
[IEMEHTHT, XKuaKas ¢a3za. MexaHu4eckre cMecu: epIiuT, J1eae0ypuT:
PBTEKTHKA, 3BTEKTONA. KpucTanan3amus CriaBoB kKelle30-1EMEHTHT.
Da30BbIC U CTPYKTYPHBIEC H3MEHEHUS B CIJIABAX JKEJIE30-1[EMEHTHT.

[1-8]

[LiacTudyeckas nedopmanus.

Duznyeckasi CyIHOCTh MIIACTUYECKON AeopMalii, PeKPUCTAIUIU3AIIS
1 MEXaHUYECKHE CBOMCTBA METAJUIOB U CIUIABOB. YIIpyras U IiacThye-
ckas nedopmarusi. CTpoeHue miacTuuecku 1e(OpMUPOBAHHBIX METal-
JIOB M CILIABOB.

[1-8]

OO0mue 1MoJI0KeHUS TEPMUYECKOH 00padOTKH CTAIN.

(OCHOBHBIE BU/IbI TEPMUYECKOH 00paboTKu. Teopus TepMudeckoit oopa-
00Tk ctanu. Da3oBble MpeBpallleHus B CIUIaBax xeinesa. [IpeBparienne
(beppUTHO-KapOUTHON CTPYKTYpPHI B AyCTEHUT MpH Harpese. J(narpamma
M30TEPMHUYECKOTO PACIIa/ia ayCTEHUTA.

[1-8]

XHMMHKO-TepMHuYecKas 00padoTka craju.

Y cioBust He0OOXOAMMBIE JUIs IPOTEKaHUS poliecca XUMHUKO-
TepMUYecKoil 00paboTku. LleMeHTaIus cTanbHbIX U3/IeNUil: Ha3HaYEeHHUE,
criocoObl, pexxuMbl. Tepmuueckasi 00paboTKa 1Mociie [eMEHTaIHH.

[1-8]

Jlerupymromme cTajam U CIUIABBI.

BiiisiHME IETUPYIOLIUX 3JIEMEHTOB Ha CTPYKTYPY, MPOLECCHI MPEBpalle-
HUSl U TEXHOJIOTHUIO TEPMHUUECKON 00paboTku ctamu. [IpudnHbl BBee-
Hus. OOpa3zoBaHUE U MPEBPAIlIEHUE AYCTEHNUTA B JITUPOBAHHOM CTaJH.

[1-8]

KOHCprKHHOHHbIe N HHCTPYMEHTAJBbHDBIC CTAJIU U CIVIABBI.
TpC6OBaHI/I$I, NpEABABIACMBIC K KOHCTPYKIMOHHBIM U UHCTPYMCHTAJIb-
HBIM CTaIsIM. BiausHue JICTUPYIOIIUX 3JICMCHTOB Ha CTPYKTYPY U MCXa-
HHUYECKHE CBOMCTRA. BBI60p MapKu CTaJii AJid U3IEIUN OIIPCACIICHHOT'O
Ha3sHA4YCHHUA B 3aBHUCMMOCTH OT YCJIOBI/Iﬁ Harpy>xcHus U CCUCHUS.

[1-8]

[{BeTHbIE MeTa/JIbI M CIVIaBbl. TpeboBaHMs, IPEIbIBIsAEMbIE K IIBET-
HbIM MeTaJlJlaM U CIUIaBaM. BIusiHHE JTerupyonmx 31eMeHTOB Ha CTPYK-
TYpYy U MEXaHHYeCKHe CBOMCTBA. BbIOOp MapKku ctanu /i u3aenuit
OIPECICHHOr0 Ha3HAUYEHUs B 3aBUCUMOCTH OT YCJIOBUI HarpyXeHUs U
CeUeHMUsL.

[1-8]

IlepeyeHb 1a00paTOPHBIX 3AHATHI

HaumeHnoBaHue TeMbl, 1a00paTOPHOIO 3aHATHS.
Bonpocel, oTpadaTbiBaeMble Ha J1a00PaTOPHBIX 3aHATHAX

Bcero
JacoB

YyedHo-
METOIH-
yecKoe
odecmeue-
HHE




1

N

N3yueHne 3aBUCUMOCTH MEXIY CTPYKTYpOH U
CBOIICTBaMH YyryHa

[9-11]

MI/IKPOCKOHI/I‘IGCKI/Iﬁ MCTOA HCCICAOBaHHUA MCTALJIOB U CIIJIAaBOB. MHKpO-
aHaJIn3, ONpCaACIICHUE CTPYKTYPhI MCTAJIJIOB C ITIOMOIIIBI0O MUKPOCKOIIA .

[9-11]

I/I3MepeHHe TBEPAOCTU MaTCpHUaAIOB. Onpe/:[eneHI/Ie TBEPAOCTU MaTCpUaioOB
pa3sHbBIMU ME€TOJaMU

[9-11]

Tepmuueckas 00paboTKa yriepoaucTsix craieil. OCHOBHBIC BHIIbI TEPMHUYE-
CcKol 00paboTku. Teopus U MpakTHKa TEPMUIECKON 00pabOTKH

[9-11]

HToro

16

3aHaHl/lﬂ JJIA CaMOCTOSITEILHOM paﬁoTbl CTYACHTOB

BOl'[pOCl)I AJIAA CAMOCTOATEIBHOIO U3YYCHUSA

Bcero
4acoB

YuyedHO-
MeTOoANYecKoe
od0ecmeueHue

3

2

4

[Ipouecc kpucrammzanuu. [1naBienne MmeraninoB. MexaHu3M KpucTaaiu-
3auuu. JlennputHas ctpykrypa. [Ipouecchl 3apoxkieHus: ¥ pocTa KpucTai-
JI0B. BiusiHue mpuMecei 1 HeCOBEPIICHCTB Ha MPOLECC KPUCTATUIM3ALUIO.
Monuduumponanue. CTpoeHHEe METALIINYECKOTO CIUTKA.

8

[1-8]

JunarpaMMbl COCTOSIHHS CTUTABOB O0Pa3yIOIINX XUMHUECKUE COCTUHEHMUS.
[Tpouecchl mpoTekaromuye npyu Kpucramumanuu. Kputuueckue Touku
auarpaMm coctosaaus. Jlunus nukBuayc, conuayc. [IpenensHas pactBo-
pUMOCTh. DBTEKTHKA. KpUBbIE OXJTaKIEHUS YUCTHIX METAJIJIOB. 3aBUCH-
MOCTbH CBOMCTB CIUIABOB OT UX CTPOCHUSI U XUMHUYECKOT0 COCTABA.

[1-8]

Haknen, Bo3Bpar, pekpucranauzanus. XojloAHas, Topsiuas AeGopMarum.
OO011as XxapakTepruCTUKa MEXAaHMYECKUX CBOMCTB METAJIOB.

[1-8]

IlonsiTHE O IMarpammax COCTOSIHUS TPOMHBIX CIUIaBOB. IIpeBpaimienus B
TPOMHBIX cIuiaBax. Pazpymenue meramuioB. HopmanbHble, kacarenbHbIe
HanpspbKkeHus. PacTsaruparoniye u cxxuMatrolue HanpsoxkeHus. Cepxiia-
CTUYHOCTH METAJIOB U CIIABOB: CTPYKTYpHas, CYOKpUTHUECKast. XPYIKOe
U BA3KOE paspyuieHue. TpaHCKpUCTAIINYECKOE U MHTEPKPUCTAIINIECKOE
paspyiueHue. Xpynkui U BA3KUI U3J0Mbl. BiusiHMe HarpeBa Ha CTPYKTypy
U CBOMCTBA Je(pOpMUPOBAHHOTO MeTaula. MexaHn4yeckue CBONCTBa,
onpenensieMble IPU JMHAMHYECKUX UCTIBITAHUAX. MexaHndeckue CBOM-
CTBa IIPU IEPEMEHHBIX Harpy3Kax W3HalIMBaHHWE MeTauloB. MI3HOCOCTOM-
KOoCTb. Bunbl n3HammBanuil. [lyTu noBBIIEHHS POYHOCTH METAIIIOB.
Byl ynipouHeHwil.

[1-8]

Knaccudukanus criaBoB: ctanb U 4yryH. BiusHue yriepoja v nocTosiH-
HBIX (TEXHOJIOTUYECKUX ) MpuMecel Ha cBoiicTBa cranu. Uyryn. Knaccu-
¢buKanys 4yryHoB 1o ¢popme BKIOYEHHH rpaduTa u CTpOSHUIO METaJUIH-
4eCKOM OCHOBBI. CBOMCTBA M MapKHUPOBKA CEPBIX YYI'YHOB. BbIiCOKOTIPOU-
HBIM ¥ KOBKHE YYT'YHbI, UX COCTaB, CBOMCTBA, MapKupoBKa. [[pumeHnenne

YYT'YHOB.

[1-8]

Hopmanuzanus cranu. 3akanka crann. OXJIaxkIaronme cpeaa ais 3aKai-
KH: BHJIbI, BOJTHBIE PACTBOPHI, Macia, paciiaBbl COJIEH, MIET0UYEH U MeTall-
70B. [IpokamBaeMoCTh 1 3aKaJTMBaEMOCTh cTaiu. CBsI3b MEXKIy IPOKa-
JIMBAEMOCTBIO M KPUTHYECKON CKOPOCTHIO 3aKAJIKH, KPUTHICCKUI Jra-
MeTp.

Pa3HoBUIHOCTH CITOCOOOB 3aKajKH: MPEPHIBUCTAS 3aKaIKa, 3aKaJIKa C ca-
MOOTITYCKOM, CTyIIEHUYaTasl 3aKajKka, H30TepMHUIecKas 3akaiaka. O0padoT-
Ka CTaJIM X0JIOA0M. BOBHUKHOBEHHE BHYTPEHHUX HANPSHKEHUU. 3aKaioy-

[1-8]




Hble nedexThl. OTMyCK: HU3KOTeMIIepaTypHBIN, CpeTHETeMITepaTypHBIH,
BbICOKOTEMIIEpaTypHbIi. [loBEpXHOCTHAs 3aKaJIKa.
XHUMHKO-TepMHUUEcKas 00paboTKa cTalin. Y CIOBHUS HEOOXOAUMBIC JTst 8 [1-8]
MPOTEKaHUs MpoLecca XUMUKO-TepMUYECKoi 00padoTku. HurpouemenTa-
uusa. A30TUPOBAaHUE CTAIBHBIX U3/1EJINNA, Ha3HAYEHHE U pexuMbl. CBOM-
CTBa a30TUPOBaHHBIX u3aenui. [{lnanuposanue, bopupoanue. Cununu-
poBanue. CylHOCTb MpoiieccoB. TeMrepaTrypHble yCIOBHS U HAChIIIA0-
ume cpenbl. uddy3noHHoe HachIeHnEe MeTallJIaMHi; XpOMUPOBAHUE,
anutupoBanue. [loBepxHocTHOE ynpouHeHue. CriocoObl yIpOYHEHHUSI.
Haxknen. M3MeHeHne 3KCIUTyaTallMOHHBIX XapaKTEPUCTUK MOCIIE HaKJIEeNa.
BnusiHue nerupyromux 31eMEeHTOB Ha KUHETUKY M XapaKTep U30TepMuye- 8 [1-8]
CKOT'O IPEeBpalleHUs ayCTeHUTa B MEPIUTHOM, MPOMEKYTOUHON U MapTEeH-
cuTHBIX obnactsax. Kiaccudukanus nerupoBaHHON CTaJIN MO paBHOBECHON
CTPYKTYpE, IO CTPYKTYpE MOCie OXJIAXKACHUS Ha BO3AyXE, IO COCTaBY, 110
Ha3HaYeHHI0. MapKHUpOBKa JISTHPOBAHHOM CTaIH

CrpouTtenbHble HU3KOJETMPOBAaHHbIE CTAIN. ApMaTypHble cTanu. Kon- 12 [1-8]
CTPYKIIMOHHBIE [IEMEHTYEMBbIE JIETHPOBAHHBIC CTANU. Y ITy4lllaeMble JIeTH-
poBaHHbIE cTaau. BeIOop ynyuiiaemMoi cTanu B 3aBUCUMOCTH OT YCIIOBUit
HarpyeHusi, TpedyeMoil MPOYHOCTH U ceueHus uzaenuit. Peccopno-
npyxunnsle ctanu. Kiaccudukanuus peccopHO-TIPY>KMHHOMN CTaU IO
YPOBHIO IPOYHOCTH. ABTOMaTHbIE cTanu. [llapukonoAIIMmHUKOBEIE CTa-
.
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Oobpa3oBaTe/ibHbIE TEXHOJIOTUH

Peanm3anms ocBoeHUs JaHHOW AUCIUIUIMHBI 00€CTICUYMBACTCS JOCTYIIOM KaXKJIOTO
oOy4aromierocsi K 0azam JaHHBIX U OMOIMOTEYHBIM (hoHIaM, (POPMHUPYEMBIM TIO TTOJTHOMY
MEePEYHIO TUCIUIUIMH (MOy el ) OCHOBHOM oOpa3oBarenbHol nporpammbel. B BUTU neii-
CTBYET KOMIBIOTEPHBIEC KJIACChI, B KOTOPBIX MPOBOAATCS 3aHSATUS IO PA3TUYHBIM JIUCIH-
mwmHaM noarotoBku 18.03.01 Xumuueckast TEXHOJIOTHS, B TOM YHCJIE€ U KJIaCChl 0OecIIe-
YEHBI IOCTYIIOM K ceTH MHTEepHET 111 CaMOCTOSTEIIbHOW MOATOTOBKH CTyAeHTOB. Ha ka-
dbenpe nMeeTcss KOMIBIOTEPHl ¢ BO3MOXXKHOCTBIO PA0OTHI B CHCIIUAIIBHBIX MPOrpaMMax M
JIOCTYTa K COBPEMEHHBIM MPpOo¢ecCHOHATBHBIM 0a3aM JTaHHBIX, HH()OPMAIMOHHBIM CITpa-
BOYHBIM 1 ITOMCKOBBIM CHCTEMaM, K TAaKUM Kak 0a3a JJaHHBIX MTePUOINYSCKUX U3TaHUM.

[IpoBoasSITCSI MHTEPAKTUBHBIC Yachl B TCUCHWU y4€OHOW HATPy3KH MO JaHHOM JHcC-
nuruHe. s atrectanuy o0ydaromuxcs, UMEI0TCs 0a3bl OIIEHOYHBIX CPEJICTB MO JIHUC-
IIUTIJINHE, B COOTBETCTBUU C YTBEP)KICHHBIMUA YUECOHBIM TUTAHOM M pabodeit mporpaMMoi,
BKJTFOYAIOIIUE CPEACTBA MOATAITHOTO KOHTPOJIS (POPMUPOBAHUS KOMIETEHIIUN (TEKYIUN
KOHTPOJIb YCIEBAEMOCTH U MPOMEXKYTOUHAS ATTECTAllMsI), BKIIOYAIOIIKE: BOMPOCHI JIs
CaMOITPOBEPKH, BOIPOCH M 3aJaHUS JJISI CAMOCTOATEIBHON pabdoThI, pedepaThl WA J0-
KJIaJIbl TIO0 TEMaM, BOIPOCHI K 3a4ETY, TECTHI JIJIs1 KOHTPOJISI 3HAHUM.

DoH/I OLIEHOYHBbIX CPeICTB

®oHJ OIEHOYHBIX CPEJCTB MO JUCHMIUIMHE OO0ECIEeUUBAET MPOBEPKY OCBOCHMS
MJIAHUPYEMBIX PE3yJIbTaTOB OOy4eHHS (KOMIIETCHIIMH W UX UHAMKATOPOB) MOCPEICTBOM
MEPOMPHUATHI TEKYIIEro, pyOoeXHOTO 1 MPOMEKYTOYHOTO KOHTPOJIS 1O AUCIUTIIUHE.



CBsi3p MEXIy (GOPMUPYEMBIMH KOMIIETEHIUSAMU U (HOpMaMHU KOHTPOJISI MX OCBOE-

HUS TIPEJICTaBJICHA B CIEAYIOUIEH Tabnuiie:

Kon u HaumenoBanue
Ne HanmeHnoBanue KOHTPOIUPYEMBIX HaunmenoBanue
MHIMKATOpa JTOCTHKE-
/i paznenoB (TeMbl) o OLIEHOYHOT'O CPEACTBA
HUSL KOMIETSHIIUH
Bxo1HOI KOHTPOJIb
1 BXOJ1HOM KOHTPOITh Bonpocel BXOIHOTO KOHTPOJIS
(TMCHMEHHO)
ATTecTanus pa3esnoB, TEKYIIHl KOHTPOJIb YCIEBAEMOCTH
2 Crpyktypsl 1 pa3el metasmndeckux | 3-OI1K-1, YV-OIIK-1,
CIIaBOB B-OIIK-1, 3-OIlK-2, KomnnokBuym (muchbMeHHO)
VY-OIIK-2, B-OIIK-2.
3 OcHOBBI TEpMUYECKOI 00paOOTKH. 3-OIlK-1, YV-OIIK-1, KonnokBuywm (mucsMeHHO)
JlermpoBanHble cTaym U crasbl, ux | B-OIIK-1, 3-OI1K-2,
MIPUMEHEHUE. VY-OIIK-2, B-OIIK-2.
[IpomexyTouHast aTTecTanus
4 3auer 3-OIIK-1, YV-OIIK-1, Bomnpocsl k 3auety (MUCbMeH-
B-OIIK-1, 3-OIIK-2, HO)
Y-OIIK-2, B-OIIK-2.

IlepeyeHb BONPOCOB BXOAHOI'0 KOHTPOJIA:
1. Yem amop(dHbIe TBEpABIE TENA OTIAUYAIOTCA OT KPUCTAIUTMYECKUX TBEPABIX TEN?

[IpuBenuTe mpumMepsl aMOPQHBIX TEI.

2. B KakoM arperatHoM COCTOSITHUHA MOTYT HAXOJUTCS BELIECTB?
3. Ilepeuuncnure CBOKMCTBA METAIIJIOB.
4. Ilepeuncnure CBOKMCTBA HEMETAILIOB.
5. Kakue TUIbI KpUCTAJUIMYECKUX PEIIETOK BBl 3HAETE?
IlepeueHb TeM Ui MOATOTOBKH JA0KJIa4a WK pedepara:
«OCHOBBI METALIIYPTrU4€CKOr0 MPOU3BOACTBA»
. TexHonornueckas cxema COBPEMEHHOI0 METAJTYPTrUYECKOr0 ITPOU3BOICTBA.
. [Iponyxuust 4epHOW U LIBETHOM METAJLTYPTHUH.
. Marepuansl 1151 TPOU3BOICTBA YYTyHA.
. [Ipsimoe BoccTaHOBIICHUE Kene3a u3 pya (kapooTepmus).
. [Tpon3BOACTBO UyryHa.
. [Tpon3BoACTBO CTaNH.
. [TponsBoacTea Meau.
. [Ipon3BOACTBO amoMUHUS (IJEKTPOIIU3).
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. [Ipon3BoICTBO THTaHA (METAJUIOTEPMHSI).
10.ITpou3BOACTBO MarHus.

11. TIpou3BOACTBO CTajdu B KOHBEpPTEpax.
12.11pou3BOACTBO JIEKTPOCTAIH.

13.Bueneunoe pahuHUPOBAHUE CTAIIH.

14 Kpucramimzanus CTajJbHbIX CIUTKOB B U3JI0AKHUIIAX.
15.HenpepbiBHBIC pa3ivBKa CTaIH.



16.I1eperutaBHbIE IPOIIECCHI MPOU3BOJICTBA CTAJIH.
«TexHos0orust IUTEHHOTr0 MPou3BoACTBA» (JIII)

1. CoBpeME€HHOE COCTOSIHME W TEPCHEKTHBBI PA3BUTHS JIUThS MPHU MPOU3BOJICTBE
U3JIeTUi MalTuHOCTPOCHUS.

2. ®Ousnyueckue oCHOBBI (HOPMOOOPa30BaHUs IUTHIX 3aTOTOBOK.

3. JIuTelinbie CBOMCTBA CIJIAaBOB U UX BJIMSHUE HA KAYECTBO OTIUBOK.

4, Knaccudukaius cnocoboB ¢opmMooOpa3oBaHusl JIUTHIX 3arOTOBOK.

5. TexHonornueckue OCHOBBI (POPMOOOpPA30BAHUS JIUTHIX 3arOTOBOK B Pa30BBIX
necyaHsix popmax.

6. TexHomornueckue OCHOBBI (HOPMOOOPA30BaHMS JIMTHIX 3arOTOBOK JIUTHEM I10
BBITUIABJISIEMBIM MOJIETISIM.

7. TexHoIorM4eCcKue OCHOBBI (POpMOOOpa3OBaHUSI OTIUBOK B MHOTOKpPATHO HC-
MOJIb3yeMbIX (hopMax.

8. Texnosoruueckue OCHOBBI (HOPMOOOPA30BAHUS JIUTHIX 3arOTOBOK JIMTHEM TIO Ta-
3UPUIUPYEMBIM MOJIEIISIX.

9. TexHonmoruueckue OCHOBHI (popMooOpazoBaHUsi OTIMBOK B ¢dopmax, HU3rOTOB-
JICHHBIX BaKyyMHOU ()OpPMOBKOM.

10.TexHonoru4eckue 0CHOBBI (POPMOOOPA30BAHUS OTIMBOK JIEKTPOILIAKOBBIM JIATHEM.

11.TexHonornyeckre OCHOBBI (hOpPMOOOpPA30BaHUS OTJIIUBOK JIMThEM B KOKWIb U
IIEHTPOOCKHBIM JTUTHEM.

12. TexHonorn4yeckue oCHOBBI (HOPMOOOPA30BAHUS OTIMBOK JIUTHEM O] JTABICHUEM.

13.TexXHOTOTUYHOCTh KOHCTPYKIIMH JIUTHIX JIeTaJeH MpH JIUTHE B TTeCYaHbIe (POPMBI.

14 M3roToBiieHHE OTJIMBOK M3 YyTryHa C MJIACTUYECKUM TpaduToM.

15.0co0eHHOCTH M3TOTOBJICHUSI OTJIMBOK M BBICOKOIIPOYHOTO UyTyHA C IIAPOBU]-
HBIM ¥ BEpPMUKYJISIPHBIM TPaQuUTOM.

16. OcoO0EHHOCTH U3TOTOBJICHUS CTAIBHBIX OTIUBOK.

17.13roToBiieHHE OTIIMBOK M3 aTFOMUHUEBBIX U MATHUEBBIX CILIABOB.

18.0co6eHHOCTH U3TOTOBJICHUS OTJIMBOK M3 TUTAHOBBIX CILIABOB.

19.TTonrydenrie OTIUBOK JIUTHEM B TIECHaHBIC (POPMBI B YCIOBUSIX KPYITHOCEPUHHOTO
¥ MacCOBOTO ITPOU3BOICTBA.

20. Beibop crioco6a u3roToBICHUS JIUTON 3aTrOTOBKH.

21. OcoO6eHHOCTH U3TOTOBJICHUS OTJIMBOK JINTHEM IO PETYIUPYEMBIM J1aBIICHUEM.

22. OcoOEHHOCTH U3TOTOBJICHUS OTIMBOK HETIPEPHIBHBIM JIUTHEM.

23.0c00eHHOCTH U3TOTOBJICHUS OTJIMBOK JIMTHEM TIO BBITIIIABISIEMBIM MOJICIISIM.

24.0co0eHHOCTH U3TOTOBIICHUS OTJIMBOK U3 IIMHKOBBIX CIIJIABOB.

25.0c00eHHOCTH U3TOTOBJICHUS OTJIMBOK U3 MEIA U MEJHBIX CILJIaBOB.

«TexHosorust 00padoTKN MeTa/I0B JAaBJjenuem» O/1

1. [IpuMeHeHue 3MaCTUYHBIX CPEJl B TUCTOBOM IITAMITOBKE.

2. [lonyyeHue cBapHBIX MPSAMOIIOBHBIX U CIHPAIBLHOIIOBHBIX TPYO (TEXHOIOTHUs
COPTaMEHT, IPUMEHEHHUE).



3. XynoXecTBeHHasl YeKaHKa.
4. Jlamacckas crainb. bynar.
5. MexaHnnyeckue UCIbITAaHUSI METAJJIOB (3aMep TBEPAOCTH).
6. BoicokockopocTHbIE crtocoObl AeOpMUPOBAHHUS, BIUSHUSI CKOPOCTH IedhopMu-
pOBaHUs HA IPOYHOCTHBIE U MJIACTUYECKHUE CBOMCTBA.
/. OIHO ¥ MHOT'0 — MEPEXO0/IHAsI POTALIMOHHAS BBITSKKA 0€3 yTOHEHHUs CTeHOK. O0-
JaCTh NPUMEHEHUS, 000PYIOBaHHUS.
8. PoTtanmoHHas BEITSKKA C YTOHEHUEM CTEHKH 00OJIOYKOBBIX JIeTajel M3 TIOCKOM
3arOTOBKHU.
9. Xononnast oobemHas mrammnoBka. [Ipumensembie MaTepuaibl, 00JacTh IPUMEHEHUSL.
10.11ITammoBKa B3pBIBOM KPYITHOTa0APUTHBIX JIETAICH.
11.2nexTpoMarauTHas IITAMIIOBKA.
«TexHosorus cBapo4Horo npoussoacrasay» (CII)
1. IlpumeHeHre J1Ta3epHOM TEXHOJIOTMM B BOCCTAHOBHUTEJBHOH HaIUlaBKe JeTasied
aBTOMOOMJIECTPOCHUS.
2. X0Jl0/1Has CBapKa — KaK CIIOCOO COEMHEHUS JIeTajeil B TBEpAOM COCTOSIHUU.
3. [IpumeHeHune 31eKTPOHHO-TTy4eBOI CBAPKU AJI1 COEIMHEHUS JKapONPOYHBIX CTa-
Jei 0OJIbLINX TOJILIUH.
4. OcOOEHHOCTH COEIUHEHUS! 3arOTOBOK MaJbIX TOJIIHUH B MUKPORJIEKTPOHHUKE U
pUOOPOCTPOCHUH.
5. YbpTpa3BykoBas CBapKa IBETHBIX METAJIJIOB.
6. McTopust pa3BUTHUS CBApKU U CBAPOUYHOI'O IPOU3BO/ICTBA.
7. Bricokoa(ppekTHBHBIE HICTOYHUKH HarpeBa B CBAPOYHOM MPOU3BOJICTBE.
8. BoccraHoBiienue aetaiield MallvMH 3JIEKTPOIYTOBOM HAIJIAaBKOW C MIPUMEHECHHUEM
beppOMarHuTHOM MINXTHI.
Bomnpocs! k pa3aenay Ne 1
1) ATOMHO-KPHUCTANTAYECKOE CTPOCHUE METAJIIIOB.
2) Kpucrannuszarys MEeTaIioB.
3) [TomuMoppu3M METaILIOB.
4) NedeKThl KPUCTALTUIECKOTO CTPOCHUSI.
5) MeTamu4ecKue CriiaBhl.
6) Jledopmarius 1 e BHIBI.
7) JlnarpaMMbl COCTOSIHUSI IBOWHBIX CIJIABOB.
9) IlpaBuio (as.
10) Cpsi3p MEXKAy CBOWCTBAMU CILIABOB M THIIOM JHArpaMMbl COCTOSIHUS (TIPaBUIIO
Kypnakona)
11) Hduarpamma «Keneso - yraepoa». XKene3oyriaepoaucTbie CIUIaBbI; XapaKTepH-
CTHMKa KOMIIOHEHTOB, (pa3 u CTPYKTYyp.
12) JluarpaMmMa COCTOSIHUS CIIJIaBOB KEJI€30-1IEMEHTHT.
13) CTpyKTypHI CTaJIel U 4YyT'YHOB.



Bonpocsl k pa3aeny 2
1) IlonsiTue o TepMuYecKoit 00pabOTKE CIUIABOB.
2) unarpamma M30TEpPMHUYECKOTO pacnaja ayCTeHHUTA.
3) OTKUT ¥ HOpMaJTU3alIKsl CTAJICH.
4) 3akaJika cTaJu.
5) OTyck cTaiu v ero pa3sHOBUIHOCTH.
6) TepmomMexanudeckas oopaboTka.
7) Xumuko-TepMudeckas oopadoTka.
8) JlerupoBaunusie cranu (Biausinue J19).
9) Kinaccudukanus 1 MapKupoBKa JETUPOBAHHBIX CTAJICH.
10) KoHCTpyKIIMOHHBIE CTAIH.
11) MucTpyMeHTaNIbHBIE CTAJIA U CILJIABHI.
12) Cranu crenuaabHOro Ha3HAYCHUS.
13) Menp 1 MeHBIC CILIABHI.
14) AnmtoMuHUEBbIE U MAarHUEBBIC CILJIABHI.
15) Maruawuii u ero CIuiaBsbl.
16) Tutan u ero CruiaBbl.
17) CocraB u ki1accuukaius miacTmacc.
18) TepMorIacTUUHBIC IJIACTMACCHI.
19) TepmopeakTUBHBIE IJIACTMACCHI.
20) Pe3una u pe3uHONOI00HBIE MATEPUATIBI.
21) Crpoenue, knaccudukaiys U CBOMCTBA MOJIUMEPOB.
22) KoMo3uImoHHbie MaTepuabl, KIaCCU(PUKAIISI U METOJIbI TIOJTyUCHHUS.
IlepeuyeHb BONPOCOB K 3a4eTy:
1.CtpoeHnue u cBOMCTBAa METAIIOB. THIBI KPUCTAIUNIMYECKHUX PEIIETOK.
2.JleeKThl KPUCTATUIMYECKOM PEIIeTKH METAJLIOB.
3.MexaHu3M mpoliecca KpucTau3auui MeTaiioB. CTpoeHUe CIUTKA.
4. dopMupoBaHUE CTPYKTYPHI 1e(HOPMUPOBAHHBIX METAJJIOB U CILJIABOB.
5.CTpoeHre METAIITMYECKUX CIUIaBOB.
6.1IpaBuiio ¢a3 I'n66ca.
/.InarpamMma COCTOSIHUSI CIIJIABOB, 00Pa3yIOMIMX XUMUYECKOE COETMHEHUE.
8./luarpamMmbl COCTOSIHUSA CIIJIABOB UX MIOCTPOEHUE U HA3HAUEHUE.
9.lnarpamma COCTOSIHUS CIIJIABOB C HEOTPAHUYEHHOW PACTBOPUMOCTHIO KOMIIOHEH-
TOB B TBEPJOM COCTOSIHUHU.
10. JInarpamma COCTOSIHMSI CTUIABOB, UCTIBITHIBAIONTNX MOJIMMOP(HBIE MPEBPAIICHUS.
11. JIuarpamma cOCTOSIHUSI CIIJIABOB C O'PaHUYEHHON pPacTBOPUMOCTHIO KOMITOHEH-
TOB B TBEPJOM COCTOSHUU.
12. JIluarpamma cOCTOSIHUS CIUTABOB, 00OPa3yIOLIMX MEXaHUUYECKUE CMECH.
13. YnopouieHHas quarpaMma COCTOSIHUASL CUCTEMBbI KEJIe30-1[EMEHTHT.
14. TIpaBuJIO OTPE3KOB.



15. KommioHeHTHI 1 (pa3bl B CIUTaBax keje3a ¢ yriaepooM.

16. TpeGoBaHus, IpeabsIBIsIEMble K KOHCTPYKIIMOHHBIM MaTE€pHaJIaM.

17. KoHCTpyKIIMOHHAs IPOYHOCTh METANIOB U KPUTEPHUU €€ OLICHKHU.

18. BiusiHue mpumMeceii Ha CBOICTBaA CTajeil.

19. BausiHue yraepoja Ha CBOMCTBA CTajei.

20. Knaccudukanus yriepoaucTod CTad MO CTPYKType, MO Croco0y MpOU3BOI-
CTBa U PACKUCJICHHUSI, 10 KAaYECTBY.

21. Ctanu 0OBIKHOBEHHOTO Ka4eCTBa U KaUYECTBEHHBIE.

22. Buzapl uyryHoB. MUKpPOCTPYKTypa CBOMCTBA MapKHUPOBKA.

23. O6mme cBeeHus 0 TepMOOOpadOTKE.

24. Buapl TepMuuecKoil 00paboTKH METaIIOB.

25. TlpeBpatieHus B cTaiu Mpu Harpese.

26. TIpeBpalieHus B CTaIH MPU OXJIAXKICHHUH.

27. JIlnarpaMMa U30TEpMHUUYECKOTO pacraja ayCTeHUTA.

28. OTxuUT, HOpMaTH3aIlKs, CTapEHUE.

29. OTIycK B CTaJIH.

30. [ToBepxHOCTHAS 3aKajKa B CTAJIH.

31. MapTreHcuTHOE MIpeBpaIlleHUE B CTAIH.

32. IlonmHas ¥ HETIOTHASI 3aKalKa CTallH.

33. [IpokaamBaeMOCThb CTaJIH.

34. CriocoOBI 3aKalKu CTAIH.

35. OCHOBHBIE JIMTUPYIOIINE SJIEMEHTHI B CTAJISX, UX BIUSHHUE HA CBOMCTBA CTaJCH.

36. YrnpouHeHne MOBEPXHOCTH METAJNIOB TUIACTUYECKUM 1€(POPMUPOBAHUEM.

37. Obmue ceepenns o XTO.

38. LlemeHTanMst 1 HUTPOLIEMEHTAIUS CTAJIH.

39. A30THpoBaHUE U HUTPOLIEMEHTALIMS CTAJIH.

40. Iuddy3nonHas MeTaud3aIus.

41. Knaccudukaius JerMpOBaHHBIX CcTajied (10 pPaBHOBECHOM CTPYKType, IO
CTPYKTYp€ MOCJe OXJIaXICHHS Ha BO3yXe, IO COCTaBY, 0 HA3HAYCHUIO).

42. llemeHTyeMbIC U yTydlIaeMble KOHCTPYKIITMOHHBIE CTAIIH.

43. CTpouTenbHble U aBTOMATHBIE CTAJIH.

44, YKaponpoyHble 1 )KapOCTOUKUE CTAJIH.

45. Koppo3nOHHOCTOMKHUE CTaNH.

46. U3HococTolikue cTanu.

47. PeccopHOTPY>KHMHHBIE, MTOAIIUITHUKOBBIE KOHCTPYKIIMOHHBIEC CTAJIH.

48. IHCTpyMEHTAJIbHBIE CTAIM JUISl PEXKYILIEr0 UHCTPYMEHTA. YTIEPOIUCTHIE U Jie-
T'MPOBAaHHBIE HHCTPYMEHTAJIbHBIE CTAJIH.

49. beicTpopeKylue HTHCTPYMEHTAIIbHBIE CTAIM U TBEPJbIE CILIABBI.

50. Turan u ero cmiaBsl (CBOWCTBA, JETUPYIOIINE dJIEMEHTHI, TEpMHUUECKas oOpa-
00TKa, IPOMBIILIJIEHHBIE CIUIaBbl, IPUMEHEHUE, MAPKUPOBKA).



51. AjutroMuHUI M €ro cruiaBbl (CBOMCTBA, JIETUPYIOIIKE 3JIEMEHTHI, TEPMUYECKAS

00paboTKa, MPOMBIIICHHbBIE CIIaBbI, IPUMEHEHUE, MAPKUPOBKA).

52. Marnuii u ero cIuiaBbl (CBOHCTBA, JISTUPYIOIINE dJIEMEHTHI, TEpMHUUYECKast 00pa-

60TKa, IMPOMBIINIJICHHBIC CITIJIaBbI, IPUMCHCHUC, MapKI/IpOBKa).

53. Menp u ee criaBbl (CBOWCTBA, JICTUPYIOIIHNE JIEMEHTHI, TepMUYecKast 00paboT-

Ka, IIPOMBIIIIJICHHBIC CIIJIaBbI, IPUMCHCHUC, MapKI/IpOBKa).

54. [lonsiTne 0 HeMeTauTMUEeCKUX Marepuanax. Kmaccudukanus mommmepos (10

COCTaBy, 1o opMe MOJIEKYJI, IO (Pa30BOMY COCTOSIHHIO, 10 OTHOIIECHUIO K HATPEBY).

55. OCOOEHHOCTH CBOMCTB MOJMMEPHBIX MATEPUAIOB (OPHUEHTALIMOHHOE YIPOYHEHUE,

peJlaKkcallMOHHbIE CBOMCTBA, CTAPEHUE MTOJIMMEPOB, PaIMAKCAITMOHHAS CTOMKOCTb, a/IT€3HH).

IIkaJjabl oleHKH 00pa30BaTeJIbHbIX T0CTHKEHUN !

Ne bantel 3a B pa- TpeboBaHus K 3HAHUAM
00THI
VO BX _9-10 MaxkcuManbHbIN 621.1113 BBICTABJIIETCS IPU INOJHOM U IPABHIBHOM
VO JIP 5 BBINIOJTHEHUH 33JaHUM, ITyOOKOM M IPOYHOM YCBOEHHUH CTYAEHTOM
1 KT — 9-10 IIPOrpaMMHOT0 MaTepuaia, YeTKOM H3JI0)KEHUU MOCTAaHOBOK 3ajiady,
VO KP— 9-10 QITOPUTMOB U PE3yJbTATOB PEILIECHUS 3aj]a4, BBIBOJOB 10 PE3yJIbTa-
TaM paboThl, TOTOBHOCTH BBINIOJIHATH IAHHYIO pa0dOTY B MPaKTHKE.
JlaHHbIA Gaiy1 BBICTABIAETCS MPU MOJIHOM M NPAaBUJIBHOM BBIIOJIHEHUH
YOBX-7-8 3a7]aHU, YCBOCHUM CTYIECHTOM IIPOrPAMMHOIO MAaTepuasd, YETKOM W3-
5 YO JIP 4 JIO>KEHHH MTOCTAHOBOK 33/1a4, aJITOPUTMOB M Pe3YJIbTaTOB PEILICHUS 3a/1ay,
KJI-7-8 BBIBOJIOB I10 PE3YyJIbTaTaM pabOThI, TOTOBHOCTH BBIMOJHATH JAHHYIO pa-
YO KP-7-8 00Ty B IPaKTHKE, HO HEKOTOPBIE BOIIPOCHI 3JIaraeT HEMOCIeI0BaTeNIbHO,
JIONYIIEHbl HETOYHOCTH.
YO BX -6 Jlannblit 6ayn BBICTABISAETCS CTYACHTY NPU BBIOJHEHUU PaOOTHI,
3 YO JIP -3 HO Y CTYJAEHTa HET MOJIHOTO MOHUMAaHMS MOCTAaHOBOK 3a/1ad, METO-
KJI-6 JIOB M PE3yJIbTATOB PEIICHUH.
YO KP-6
VO BX <6 O1eHka «HEy10BIETBOPUTEIBHO) BBICTABISETCS CTYACHTY, K?TOpBIfI
VO JIP <3 HE MOJIHOCTHIO BBIMOJIHWI paboTy, HE OCBOWJ 3HAUUTEIBLHOW YacTH
4 KJT <6 MPOrpaMMHOrO MaTepuana, 0MyCKaeT CYIECTBEHHbIE OIIMOKU TIpH
VO KP <6 TPaKTOBKM MOCTAHOBOB 3a/1a4, METO/IOB PELICHUI, MMOJIyYEeHHBIX pe-
3yJIbTATOB.

Crynent, nonyuuBimid MeHee 60% OT MakCUMalTbHOTO Oajuia 3a pas3zien JUCIUILTAHBI

WJIA ITPOMEKYTOUHYIO aTTCCTALINIO, CHUTACTCA HCATTCCTOBAHHBIM I10 lI&HHOfI JUCITUIIIINHE.

banabl
(uToroBoit OcBoenne
N N . TpeOoBanus K 3HAHUAM
PEUTHHIOBOM | KOMIIeTeH Mt
OLIEHKH)
100-85 [TponBunyThlii | OTBETBI Ha TIOCTABIEHHBIE BOMNPOCHl IIOJHBIE, YETKHE U
YPOBEHb pa3BepHyThle. PemneHuss 3amad  JIOTHYHBIL, JJOKa3aTelIbHBl U
JEMOHCTPUPYIOT ~AHAIUTUYECKHE W TBOPYECKHE CIIOCOOHOCTH
CTYZICHTA.
84-70 Cpennuii JlaroTcd TOJIHBIE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. IlokazaHo
YPOBEHb yMEHHE BBIJCNATh NPUYMHHO-CIEICTBEHHbIE CBs3U. [lpu pemeHnn
3aa4 JIOMYLICHbl HE3HAYUTENbHbIE OIIMOKH, WCIPABICHHbBIE C
TTOMOIIBIO «HABOJISIINX» BOIIPOCOB MPEIOIaBaTEsl.
69-60 ba3oBblii OTBeTbl Ha BONPOCHl M  pEIIEHHWs] TOCTABJICHHBIX  3ajau




YpOBEHb HEJ0CTAaTOYHO MOJHBIE. JIornka u mocneaoBaTeabHOCTh B PEILICHUU
3a/1a4 UMEIOT HapylleHus. B oTBeTax 0TCyTCTBYIOT BHIBOBI.

Taﬁ.lmua AJIA AaHAJIN3Aa COOTBETCTBUA M B3AUMHOI'0 IIEPECUYETA OLICHOK B PA3/IHYHBIX

mKraJjgax
Cymma 0asiioB Ouerika no 4-x 3auer Ouenica I'papanus
y 0aJbLHOM HIKaJIe (ECTS) pajall
90100 5 (OTJIMYHO) A OTJINYHO
85— 89 B OYCHb XOPOIIIO
75— 84 4 (xopor1o) SAYTeHO C XOPOIIIO
70—-74
D YIOBIIETBOPUTEIIBHO
05-69 3 (YOOBJIETBOPUTENIHHO)
60 — 64 yA P E MTOCPEJICTBEHHO
HE
Hwxe 60 2 (HEeyIOBIIETBOPUTEIILHO) SAUTEHO F HEY/I0OBJIETBOPUTEIBHO
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ctyn. Hamp. "KoHCTpYyKTOPCKO-TEXHOJIOTUYECKOE O0ECIeUeHUEe MalIuHOCTPOUTEIbHBIX
npou3BoAcTB", "MammHoctpoenue" Bcex Gopm 00yu. / coct.: Auapuanosa E.B., Pa3zysa-
eB A.B - banakoso: BUTTY, 2013. - 32 c.

11. V3yueHue 3aBUCMMOCTH MEXAY CTPYKTYpOW M CBOMCTBAMHM 4UyryHOB [TeKcT]:
METO/. YKa3. K Ja00paTOPHBIM 3aHATHUSAM BCEX MO AUCHUIUIMHE «MarepuanoBeaeHue» s
ctyn. Hamp. "KoHCTpYyKTOPCKO-TEXHOJOTHUUECKOE O0ecneYeHrne MalInHOCTPOUTEIbHBIX
npousBoAcTB", "MamuHocTpoerue" Bcex ¢hopm o0yu. / coct. AuapuanoBa E.B. - bana-
koBo: BUTTY, 2015. - 20 c.

MartepuajJbHO-TEXHHYECKOE 00ecnedeHne AU CHUITHHbI

Jlabopatopus kadenpst BUTU «MatepuanoBenenuey, OCHaIllEHHAs: METaJlJIorpa-
dbuyeckumu Mukpockomamu moa. MUM — 6, MUM — 7; tBepnomepamu bpunemis, Po-
KBeJUIa U Bukkepca; meupto JiJIs HarpeBa, a Takxke: 0aku ¢ OXJIaXKAA0IKUMU KUAKOCTIMH;
iakatel: «Jlmarpamma skene3o-yriepon» M «J/luarpamma M30TEpMUYECKOIO pacraja
ayCTEHHUTa»; CTeHIbl: «UepHble U LBETHBIE METAUIb», «HeMeTaimmuecknue Marepuanshy;
KOMILJIEKTHl MaKpo- ¢ MUKPONUTH(OB; albOOMBI ¢ QoTOrpagusiMu MUKPOCTPYKTYP Me-
TaJUIOB U CILJIABOB; MApPOYHMK CTaJIeH U CILIaBOB; 00pa3Libl cTajeil pa3IuyHbIX MAPOK.

B03MO0XXHOCTh HCIIONB30BaHUS SJIEKTPOHHBIX W3IAHWU BO BpPEMsI CAMOCTOSITEIBHOU
noarotoBku crynentoB, BUTU obecnieunBaeT o0y4arommxcsi paboYMM MECTOM B KOMITBIO-
TEpHOM KJIacce C BbIXOJIOM B VIHTEpHET B COOTBETCTBHH C 00BEMOM M3yYaeMbIX TUCIUILIHH.

B Hanmu4uum UMEroTCs ayAUTOpUH ¢ MyJIbTUMEAUHHON TEXHUKOM I MPOCMOTpa (PHITh-
MOB, TIPE3CHTALIMI U BUACOPOIMKOB. IMEIOTCS TUIIEH3MOHHBIE CIIPABOYHHUKH M 0a3bl JAHHBIX.

B BUTU umeerca 6ubanoreka HAyyHO — TEXHHUUECKOHU, MEPUOUYECKOMN TUTEepaTy-
pBI, C IEHCTBYIOIIMMHU CTaHAApTaMH, HacUUThIBaromIast koo 600 mo3uimii.



Y4eOHO-MeTOAMYECKHE PEKOMEHAANMH IJISl CTYIeHTOB

1. Yka3anus nis npociayiinBaHusl JIEKIAN

[lepen HavamoM 3aHATHII BHUMATEIbHO O3HAKOMHTHCS C YYEOHBIM IJIAHOM IMPOBE-
JICHUS JIEKIUM U CIUCKOM PEKOMEHI0BAaHHOMW JIUTEPATYPBI.

[lepen nocemeHneM 04EPEAHOM JEKIMU OCBEXKUTH B TAMSTH OCHOBHBIE KOHIIEITIIUU
MPOiiJICHHOT0 paHee Marepuaia. [loAroToBUTH MpU HEOOXOJUMOCTH BOIPOCHI MpEnoja-
Barento. He Hajio onacarbes, 4TO BOMPOCHI MOTYT OBITh MPOCTHIMH.

Ha neximy ocHOBHOE BHMMaHHE CIIEAYET YACIATh HE (popMyiaaM M MaTeMaTHYeCKUM
BBIKJIAJIKaM, a COJIEP>KaHUIO N3y4acMbIX BOIIPOCOB, ONPEAEICHHUAM U IOCTAHOBKAM 33/1au.

B mporecce u3ydeHust JEKIIMOHHOTO Kypca HEOOXOJMMO MO BO3MOXKHOCTU YacTo
BO3BpAIATHCS K OCHOBHBIM MOHSTHUSIM U METOJIaM PEIICHUS 3a7au (371eCh BO3MOXKEH BBI-
OOpOYHBIN KOHTPOJIb 3HAHUH CTYJICHTOB).

XKenarenbHO MCNOJIB30BATh KOHCHEKTHI JIEKIUKA, B KOTOPHIX HCHOJIB3YETCS MPUHS-
Tas MpenojaaBaTesieM cucTeMa 0003HauYeHUH.

Jlist Gonee moapoOHOTO M3YUYEHHS Kypca ciaeayeT paboTaTh C peKOMEHI0BAHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMU U BHOBB MOSBIISIIOIIUMUCS UCTOYHUKAMH.

2. YkazaHus 1Jis BBITIOJIHEHUS JIa0OpaTOPHBIX padboT

CobOmonaTh TpeOOBaHUS TEXHUKH O€30MacCHOCTH, JUISl Yero MpoCiyIiaTh HEOO0XO-
JTIUMBIE Pa3bsICHEHUS O IPABUIILHOCTH MMOBEICHUS B JIA0OPATOPUH.

[lepen BwImoIHEHUEM JTAOOPATOPHON PAOOTHI MPOBECTH CAMOCTOSTEIHHO MOATO-
TOBKY K pab0Te M3y4YMB OCHOBHBIC TEOPETUUECKHUE TTOJIOKEHHUS, 3HAHNE KOTOPBIX HEOOX0-
JTUMO JIJI1 OCMBICIICHHOT'O BBITIOJTHEHUS PAOOTHI.

B mporiecce BoinoiaHeHUs: pabOThI CIEAYET MOCTOSHHO OOIIAThCS C MpernoaaBaTe-
JIeM, HE JJOITyCKasi 0 BO3MOKHOCTH HEMPABUIIbHBIX JE€HCTBUMN.

OcHOBHBIE pe3yJIbTaThl IKCIIEPUMEHTOB HEOOXOTMMO 3a(PUKCUPOBATH B MTMCbEMEHHOM BUJIC.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MPOJIETAHHON padote, Tne
JOJDKHBI OBITH OTPa’KEHBI OCHOBHBIC PE3YJIHTATHI U BHIBOJIBI.

3. Yka3aHust 17151 BBITIOJIHEHHS CAMOCTOATEIILHON PaboThI

[Tonyuuts y mpenojaBaTensl 3aJaHHE€ U CIUCOK PEKOMEHJOBAHHOW JIUTEpaTypBhl.
N3ydyeHne TEOpEeTHYECKUX BOIPOCOB CIEAYET IMPOBOJIUTH IO BO3MOXHOCTH CaMOCTOSI-
TEJIHLHO, HO TIPH 3aTPYJHEHUAX 00paIaThCs K MPETo1aBaTelio.

IToaroToBUTh MUCHMEHHBIA OTYET O MPOJICTaHHONW paboTe.

[Ipu BeImomHEHNN (HPOHTAIBHBIX 3aJaHUI MO0 YCMOTPEHUIO TIpenoaaBaTess padora
MOKET OBITh OIleHEeHa 0e3 MUChMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BO-
MIPOCHI, TIPH YCIIOBUH aKTUBHOM CaAMOCTOSITEILHON pabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

Takum 00pa3om, caMOCTOSITENbHAs pabdOTa CTYIEHTOB SBISETCS HEOOXOIMMBIM
KOMIIOHEHTOM IOJIYY€HHS TOJHOLIEHHOTO BBICIIIETO 00pa30BaHMUsl.

MeTtoanyeckue peKOMeHAAIMHU VI penoaaBaresien

1. Yka3zanus niisg npoBeIeHUs JICKINI



Ha nepBoii BBOIHO# JIEKIINH CceNaTh OOLINI 0030p coaepKaHusl Kypca U OTMETUTh
HOBBIE METOJABI U MOJAXOAbl K PEUICHUIO 33J1a4, pACCMATPUBAEMBIX B KypCe, JOBECTH 10
CTYZIEHTOB TpeOoBaHMs Kaeaphl, OTBETUTH Ha BOIIPOCHI.

[Ipy moAroTOBKE K JEKIMOHHBIM 3aHSATUSIM HEOOXOAMMO MPOAYMATh IJIaH €ro Mpo-
BEJICHUSI, COJICP’)KAHUE BCTYNMHUTEIBbHOW, OCHOBHOM M 3aKIIOYWTEIBHOM YACTH JICKLIHH,
O3HAKOMHTHCSI ¢ HOBUHKAMHU y4E€OHON M METOAMYECKOMN JIUTEepaTyphl, MyOJIUKAITUIMHA TIe-
PUOJMYECKON MEeYaTH MO TEME JICKIIMOHHOro 3aHsATHs. llepen W3n0keHWeM TEeKyIIero
JIEKIIMOHHOTO MaTrepuajia HallOMHUTh 00 OCHOBHBIX MTOTAX, JOCTUTHYTHIX Ha MPEAbIIY-
X Jieknusx. C 3Tod 1eNblo 3aJaTh HECKOJIBKO BOIMPOCOB ayJAUTOPUH U OCYIIECTBUTH
BBIOOPOYHBIA KOHTPOJIb 3HAHUS CTYJICHTOB.

B xo/e neKkIimoHHOro0 3aHATHS MPEnoaBaTelb JOJDKEH Ha3BaTh TEMY, yUeOHbIE BO-
MPOCHI, O3HAKOMUTH CTYAEHTOB C MEPEYHEM OCHOBHOW M JOTOJHUTEIBHON JIMTEPATYPHI
1o TeMe 3aHATHs. PackphiBas cojiepKaHue y4eOHBIX BOIIPOCOB, AKIIEHTUPOBATh BHUMAHUE
CTYJICHTOB Ha OCHOBHBIX KaTE€TOPUSX, SBJICHUSAX U Mpolieccax, OCOOCHHOCTIX UX MPOTe-
KaHUs. PacKpbIBaTh CYIIHOCTh M COAEPKAHUE PA3JTUYHBIX TOUEK 3PEHUS] U HAYYHBIX TO/I-
XO0JIOB K OOBSICHEHUIO TE€X WJIM UHBIX SIBIICHUI U TIPOIIECCOB.

Crnemyer apryMEHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3UIIUIO TIO CIIOPHBIM T€OPETH-
yeckuM Bonpocam. [IpuBoauTts mpumepsl. 3a1aBaTh MO XOAY W3JI0KEHUS JIEKIMOHHOTO MaTe-
puajia pUTOPUYECKUE BOMPOCH U CAMOMY J1aBaTh HA HUX OTBET. DTO CIOCOOCTBYET aKTHBH3a-
LIMY MBICIIATENBHON JEATEIIbHOCTH CTYJICHTOB, MOBBIIICHUAIO MX BHUMAHMS U HHTEpPECA K MaTe-
pUalty JIEKIMH, ee cojiepkanuto. [IpenonaBartens J0mKEH pyKOBOAUTH pabOTON CTYJEHTOB 10
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepualia, MoJI4epKuBaTh HEOOXOIUMOCTh OTPAXKECHUS B
KOHCIEKTaX OCHOBHBIX IMOJIOKEHUHN U3ydaeMOi TeMbI, 0CO00 BbIIEISISI, KaTErOpUaIbHBIN arma-
par. B 3aKkounTenbHOM YacTy JEKIMKA He00X0AUMO c(hopMyIHpOBaTh OOIIME BHIBOJIBI MO Te-
M€, PaCKpBhIBAIOIIUE COJCPKAHUE BCEX BOMPOCOB, MOCTABJIEHHBIX B JEKIMHU. OOBSIBUTH IJIaH
OUYEPETHOTO MTPAKTUYECKOTO 3aHATHSI, 1aTh KPATKAE PEKOMEHAALNH MO MOATOTOBKE CTYACHTOB
K 3aHATHAM. OnpeIenTh MECTO U BPEMSI KOHCYJIBTALIMK CTYICHTaM, TIOKEJIABIINM BBICTYIIUTh
Ha 3aHATHU C JOKJIaiaMu U pedeparamu.

Ha nocnenneit nekuuu yaenutsh Bpems i 0030pa HauOosiee BaXKHBIX MOJIOKEHUH,
PAacCMOTPEHHBIX B KypcCe.

2.YKazaHus 1Mo KOHTPOJII0 CaMOCTOSITETbHON pabOThI CTYJIEHTOB

ITo ycMoTpeHuIo mpernojaBateisi 3ajlaHMe Ha CaMOCTOSITEIbHYIO pabOTy MOXKET
OBITh UHAWBUIYATbHBIM UJIH (DPOHTAJILHBIM.

[Ipu ucnonap30BaHUM WHIAMBUIYATBHBIX 3aJaHUN TPeOOBaTh OT CTYACHTA MUCHMEH-
HBII OTYET O MpojiesIaHHON padoTe.

[Ipy npumeHeHUU (PPOHTAIBHBIX 3aJaHUM BECTH KOJJIEKTUBHBIC OOCYXIEHUS CO
CTYJA€HTaMH OCHOBHBIX TEOPETUUYECKUX MOJI0KEHUM.

C 1enplo KOHTPOJISI KauecTBa BBIMOJHEHHUS CaMOCTOSTENIbHOM paboThl TpeOoBaThH
WHJIUBUYAJIbHBIE OTYETHI (JIOMYCTHUMO BMECTO MUCbMEHHOI'O OTYETa IPUMEHSITh UHIUBU-
JyabHbIE KOHTPOJIbHBIE BOIIPOCHI).



[Iporpamma coctaBneHna B cootBeTcTBuu ¢ TpeboBanusimu OC HUAY MUDU u
y4eOHBIM TIJIAHOM OCHOBHOM 00pa3oBaTebHON MPOTrpaMMBbI 1O HAIMPABIEHUIO MOATOTOB-
ku 18.03.01 «Xumuueckas TEXHOIOTHSY.

Pabouyio mporpammy cocTaBui noneHt, Kynamesa 1.0O.
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Penenzenr //\/’ noueHt, Yepnora H.M.

[Iporpamma ono6pena Ha 3acenanun YMKH 18.03.01 «Xumuueckasi TEXHOJIOTHUSDY
ot 15.11.2021 roga, npotokoi Ne 2.
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