dbenepanbHOE TOCYAapCTBEHHOE OIO/IKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs

b1.5.09

(unoexc Oucyuniunb)

PABOYASA TIPOT'PAMMA JUCHUIT/IMHBI

«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»

MATEPUAJIOBEAEHUE U TKM

110 HallpaBJICHUIO TOATOTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTTHECKOE OBECIIEYEHHME

MAHIINHOCTPOUTEJIBHBIX ITPON3BO/ACTB

(KO M HaMEHOBAaHWE HAIPaBJICHUS TTOJIrOTOBKH, CrielHanbHOCTH B cooTBeTcTBUH ¢ PI'OC BIIO/PT'OC BO)

[MPOEKTHUPOBAHUE TEXHOJIOI'MYECKUX ITPOLECCOB

dopma 00ydeHHUs:__ OUHAS

I'on vaGopa:_ 2017

(HanpaBieHHOCTH (TIPOdUIIB))

Pacnpenesienue 4acoB JUCHMILIMHBI 10 ceMeCTPaM M BUIaM 3aHATHH (110 y4eOHOMY IJIAHY)

KosnuecrBo 3ET 8
Yacos no PYII 288
Buabl KOHTPoJIS B IK3aMeHbI 3aueTnl Kypcosbie Kypcosbie KonTpoabHble
cemMecTpax: MPOEKTHI padoThI padoThI
(a1s1 3204HOM
dopmbI
00y4eHHUs)
2,3
NeNe cemecTpoB
1 2 3 4 6 7 8 9 10 11 Hroro
3ET no cemecTpam 3 5 8
Jlekuun 34 | 34 68
JlaGopartopubie 34 | 34 68
IpakTnyeckue 18 | 18 36
KonTakTHas pagora 86 | 86 172
Cam. padora 22 | 94 116
KonTtpoan
Htoro 108 | 180 288

ToabsiTTH, 2017




Pabouass mporpamma cocraBneHa Ha ocHoBaHun OI'OC BIIO/OI'OC BO wu ydebHOro miaHa

HaITpaBJICHUA IIOArOTOBKHU

(crermmanbHOcTH)  15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE

obecneueHue MAaIMHOCTPOUTCIIbHOT'O ITPOMU3BOJACTBA

(K00 U HauMeHO8aHUe HANPABNeHUsl NO020MOsKU, cneyuanvHocmu 6 coomeemcemeuu ¢ @I'OC BI1IO/ &I'OC BO)

PeuensupoBanue padoueil nporpaMMsbl AU CHMILIMHbBI:

OtcyrcTBYyeT
VYueOHas (pabouas) mporpamma 0J00peHa Ha 3ace1aHuu Kadeapbl
(mpotokou 3acemanust Ne  OT «_ » 20 r.).
Penensent
(Oondcnocmy, yuenoe 36anue, Cmenets) (noonucy) (U.0. Pamunus)
« _» 20 1.
Cpok aeiicTBus padoueil MporpaMMbl JMCUMIIMHBI 10 « » 20 .

Cpox oeticmsusi ymeepoicoennou PII/[: ona npoepamm baxanaspos — 4 2ooa, ons npoepamm
mazucmpog — 2 200a, 015l NPOSPAMM CREeYUATUCTO8 — 5 Jiem.

HNudopmanms 06 akryaausauuu padodeid NporpaMmbl TUCHMUIIJIMHBI:

[TpoTokon 3acenanus kageapbl No  oT «_ » 20 1.

[TpoTokon 3acenanus kageapbl No  oT «_ » 20 1.

[Iporokoun 3acenanust kageapst No 0T «_ » 20 r.

[Iporokoun 3acenanust kageapst No 0T «_ » 20 r.
COT'JTACOBAHO

3aBeayromuii kapeapoi

« » 20 .

YTBEPX/IAIO
3aBenytouuii kadeapoit

« » 20 .

O6ODVZ[OB3HI/IG U TCXHOJOI'MM MalliMHOCTPOUTCIIBHOT'O IIPOMU3BOACTBA
(8vinyckarowjell HanpagieHue (CneyuarbHoCmy))

H .1O. Jlorunos
(noonuco) (U.0. Damunus)

HaHOTCXHOHOFI/II/I, MAaTCPHATIOBCACHUC U MCXaHHUKA
(pazpabomaswieti PI1J])

A.C. CenuBaHoB
(noonucy) (U.0. Qamunus)



https://www.tltsu.ru/instituty/institut-mashinostroeniya/kafedry/the-welding-department/

Crpykrypa aucuuniannbi«Mamepuanoseoenue u TKM»

HanmenoBanue | Cemectp | Kon-Bo | Kon-Bo O0BeM y4eOHOTo Kypca M BHJABI YYEOHBIX MEPONPHUSITHH y
Kypca uzydenust | 3ET | memens, B | Beero KonrakTHas paboTa CamocrosTenbHas pabora 3
TEUEHUE 4acoB R = s 2| =
3 = o) = ] S o /A
KOTOpBIX | MO Y4. z o g 3 = sE| 8
peamuzye | TWIaHy - g 5 g 2 = | B . S E 2
. 5
TCSL KypC 2 5 & g e | & o) sgd| E5 2 £
3 5 8 2, 3 ‘S 5 Es &Q' S 'g T ) <z
m = S o = m S o e A ETS X oa ~ =
Marepuanosene 2 3 17 108 86 34 34 18 22 20 2 3au.
uue 1 TKM-1
Marepuanosene 3 5 16 180 86 34 34 18 94 92 2 3au.
uue 1 TKM-2




AHHOTAIUA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)
b1.5.09.01 MarepuanoBenenune u TKM 1

(MHAEKC M HAaMMEHOBAaHUE AWCIUIUINHEI (YyIeOHOr0 Kypca))

1. Heanb 1 32124 U3y4YeHUs TUCHUILIMHBI (Y4e0HOI 0 Kypca)

Henb — Jlath mpeactaBieHre U 0OOCHOBBIBAThH B3aUMOCBS3b XUMUUYECKOTO
COCTaBa, CTPOCHUSI U CBOMCTB METAJUIOB M CIUIABOB, a TAKXKE JaTh MPEICTaBICHUE
O COBPEMEHHBIX U MEPCTIIEKTUBHBIX METOIaX UX 00paboTKH.

3amaun:

1. JlaTh TIpe/icTaBlIeHNE O KPUCTAUIMUYECKOM CTPOCHUU METaJLIOB
U CILUIaBOB.

2. Jlath mipejacTaBiieHHe O ¢azax B METAUTMYECKHX CIUIaBaxX H
3aKOHOMEPHOCTH KPHCTAJUTU3AIUA METAJUIOB U CILJIaBOB.

3. JlaTh mpeacTaBiacHue 0 (a3oBBIX MPEBPAIICHUSIX B METallIaX U
CIUTaBaXx IMPHU HarpeBe U OXJIAXKICHHH.

4, Jlath TpencTaBiieHHEe 00 OCHOBHBIX BHJIAX TCPMHUYCCKOU
00pabOTKHU METAJIOB U CILJIABOB.

5. O3HAaKOMHTh CTYJICHTOB C Kiaccu(ukanued ¥ MapKHPOBKOH

COBPEMEHHBIX CTaJIeH, CIUIABOB M HEMETAJTMYECKUX MAaTEPUATIOB.
2. MecTo nucuuiinibl (yueOHoOro kypca) B crpykrype OIIOII BO

Jannas nucruiuinHa (yueOHbIN Kypc) oTHOcuTes K bioky 1 "ucturinHbl
(Momynn)" (6a3oBast 4acTh).

Juciumuinael, yueOHbIe Kypchl, HA OCBOCHUHU KOTOPBIX Oa3upyeTcs IaHHAs
nucnuIUiiHa (y9eOHBIN Kype) — HU3uKa, XUMHUS.

JuctuIumHbl, yaeOHbIe KYPCHI, ISl KOTOPBIX HE0OOXOIUMbI 3HAHUSI, YMEHUS,
HaBBIKH, TPUOOPETaeMbIC B pe3yJabTaTe U3YUEHUS JAaHHOW AUCIUIUIMHBI (Yy4eOHOTO
Kypca) —METaJUIOPEKYIIUE WHCTPYMEHTHI U HWHCTPYMEHTaJbHAasi OCHACTKa,
o0opynoBaHME W  TEXHOJOTHYECKass  OCHACTKA  MAalIMHOCTPOUTEIHHOTO
MIPOU3BOJICTBA, TEXHOJIOTHS (PUZUKO-TEXHUYECKON 00pabOTKH MaTepHaIOB.

3. Ilnanupyemblie pe3y/bTaTbl O0y4YeHHUs] MO AUCHMILIMHE (YueOHOMY
KYPCY), COOTHECEHHbIe ¢ ILUIAHUPYEeMbIMH pe3yJibTaTAMH OCBOCHHS
o0pa3oBaTeIbHONM NPOrPaMMBbI

dopmupyembie H Ilnannpyembie pe3yabTaThl 00y4eHHsI
KOHTPOJIUPYyeMBbIe
KOMIIETEHIINH
- CIOCOOHOCTD K | 3HaTh: METOAUKHA CaMOOOYyUYEHUsI U CaMO00Opa30BaHUS
caMOOpraHu3aluu U | YMETh: noJy4yaTh 3HAHUS u3 pPa3IUYHBIX
caMo00Opa30BaHUIO MH()OPMaIIMOHHBIX UCTOYHUKOB
(OK-5 Bmagers: MeTommkamu moucka HHOOpMAIUU U3
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aureparypsl 1 MHTEpHET-pEeCcypCoB

- CIIOCOOHOCTD
OPUMEHATH  CHOCOOBI
paIMOHAILHOTO
HCIIOIB30BaHUS
HEOOXOIMMBIX  BHUJOB
pecypcoB B
MalTUHOCTPOUTEIIBHBIX
MIPOU3BOJICTBAX
BBIOMpPATh OCHOBHBIC M
BCIIOMOTaTeIbHbBIE
MaTePHAITbI IS
WU3TOTOBJICHUS HW3ACINMH,
CIOCOOBI  peanu3aluu
OCHOBHBIX
TEXHOJIOTHYECKUX
nporieccoB (ITK-1)

3HaTh: CHOCOOBI  PAIMOHAJIBHOTO  MCIOJIb30BaHUS
HEOOXOIUMBIX BUJIOB pecypcoB B
MalIMHOCTPOUTENbHBIX  MPOU3BOJCTBAX,  CIOCOOBI
peanun3aluyu OCHOBHBIX TEXHOJIOTMYECKUX MPOIIECCOB

YMeTb:  NpPUMEHATH  CHOCOOBI  PalMOHAIBHOTO
UCIIOJIb30BaHUsI HEOOXOIMMBIX BHJOB PECYpPCOB B
MaIIMHOCTPOUTENBHBIX ~ MPOMU3BOACTBAX  BBIOMPATH
OCHOBHBIE U  BCIIOMOTaTelIbHbIE MaTepuanbl s
U3TOTOBJICHUS U3/ICNIUN.

Bnaners: cnocobamMu panMoOHAJIBHOTO MCIOIb30BAHMS
HEOOXOIUMBIX BUJIOB pecypcoB B
MaIIMHOCTPOUTENbHBIX TPOU3BOJCTBAX M CIOCOOaMu
peanu3aiu OCHOBHBIX TEXHOJIOTHYECKUX MPOLIECCOB

- CIIOCOOHOCTD
HUCIIOJIb30BaTh METOJIbI
CTaHIapTHBIX
HUCIBITAaHU M 110
onpeneneHno  hU3NKO-
MEXaHUYECKHUX CBOMCTB
" TEXHOJIOTMYSCKUX
rokazareyeu
MaTepuagoB U TOTOBBIX
MaIIMHOCTPOUTEIBHBIX
V3TN, CTaHIApPTHHIC
METOJIbI 1504
MPOEKTUPOBAHUS,
MPOrPECCUBHBIE
METOAbI AKCIUTyaTalluH
uznenmnii (ITK-2)

3HaTh: METOABl  CTAaHJAPTHBIX  HUCIBITAHUW  TIO
ONPEICIICHUIO (bUBUKO-MEXaHUUECKUX CBOICTB
MarepuajoB U  TOTOBBIX  MAIIMHOCTPOMUTEIBHBIX
W3JEIUN, CTaHIAPTHBIE METOABl UX IMPOCKTUPOBAHUSA,

IMPOrpCCCUBHBIC MCTOAbI SKCILNTYaTalluH I/IB,HGJII/Iﬁ

VMeTh: HCITIOJI30BaTh METOJIbI CTaHJIAPTHBIX
UCIIBITAHUNA TI0 ONpPEACNICHUI0 (PU3UKO-MEXaHUYECKUX
CBOMCTB MaTepHUaJIOB U TOTOBBIX MAIIMHOCTPOUTEIBbHBIX
15631 () 05051

Bnagers: crangapTHbIMM METOJAMH IPOEKTUPOBAHUS
TOTOBBIX MAIIMHOCTPOUTEIBHBIX WU30CIUM,
MIPOrPECCUBHBIMH METOIAMH IKCIUTyaTAUH U3AETUN

CIIOCOOHOCTh BBIOUPATH
METOJBI W  CpEJICTBA
WU3MCHCHUS
IKCIUTYaTAIIHOHHBIX
XapaKTEPUCTHK

15631 (17071
MAaIIHHOCTPOUTEILHBIX
MIPOU3BOJICTB,
aHAJIM3UPOBATH 174

xapakrepuctuky (IIK-
22)

3HaTh: CHOCOOBI  PAIMOHAIBHOTO  HMCIOJIB30BAaHHS
HEOOXOIUMBIX BUJIOB pecypcoB B
MaITHHOCTPOUTEIIHHBIX IIPOM3BOJICTBAX, CITIOCOOBI

pcaim3aliliid OCHOBHBIX TCXHOJIOTHYCCKHUX ITPOLCCCOB

YMeTs: MIPUMEHSITh CIIOCOOBI paLMOHAIBHOTO
UCITOJIb30BaHUSI HEOOXOJHMMBIX BHJIOB PECYpCOB B
MAaIIMHOCTPOUTEIBHBIX  TMPOU3BOJICTBAX  BBIOMpPATh
OCHOBHBICE W  BCIIOMOTAaTEJIbHBIE MaTEpUabl IS
W3TOTOBJICHUS U3JICIHH.

Brnagets: cnocobamMu painroHaIBHOTO HCIOJb30BAHUS
HEOOXOIUMBIX BHJIOB pecypcoB B
MaIIMHOCTPOUTEIBHBIX IMPOU3BOJICTBAX W CIOCOOaAMHU
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‘ pcann3ani OCHOBHLIX TCXHOJIOTHYCCKUX IIPOLCCCOB

TemaTnueckoe cogepkaHue TUCHUILIMHBI (Y4e0HOT0 Kypca)

Pa3nes, Mmoayib

IHoapasaes, Trema

MeramioBenexue Kpucramnmmueckoe CTPOCHHUE. HedekTb
KPUCTAJUIMYECKOTO CTPOCHUS METAJUIOB. BinsHue ux Ha
MeXaHW4YeCKue U (hU3nYecKre CBONCTRA.
Kpucranmmzanusa  4YuCTBIX ~ METAJLJIOB. da3pl B
METaJUTMYECKUX CILIaBaX. 3aKOHOMEPHOCTH
Kpuctajum3anuu cmiaBoB. [lpaBuno dasz. Jluarpammsl
COCTOSIHMSI ~ JIByXKOMIIOHEHTHBIX  cucTeM.  Da3oBbie
MPEBPAILCHUS B TBEPIOM COCTOSIHUM.
Cranb, uyryH. ®a30Bble MNOpeBpallleHUs] B CTAIIX U
YyryHax.
MexaHn4ecKkue CBOMCTBA METAJUTMYECKUX MATEPUAJIOB.
MexaHu3Mbl pa3pyHIeHHUs.
OCHOBHBIE METO/Ibl YIIPOYHEHHSI METAJJIOB U CILJIABOB.
N3MeHeHre CTpYKTYphl M1 CBOMCTB MaTEPUAJIOB MPU
IUTaCTUYECKOU nedopmaliii 1 Harpese
nedhopMHUpOBaHHOTO MaTepuaina. Bo3spar u
PEKPUCTAIIIU3ALINS.

Tepmuueckas Tepmuyeckas o6pabdotka. [IpeBpareHus B yriiepoaucToi

o0paboTka cramu npu  Harpeee. Pacmajy —mepeoxia)KIeHHOro

ayCTEHHUTA.

Knaccudukanus BumoB tepmuueckorr obpadotku (CTO,
TMO, XTO). Otxur 1-ro u 2-ro poja.

3akanka 0e3 TOIMMOP(HOrO MpeBpalIeHUs. 3aKanka C

nonuMoppHBIM TipeBparieHueM. CrapeHue U OTITYCK.
TMO u XTO

MammHOCTpOUTENbHBIE
MaTepHUabl

Marepuanel. KOHCTpYKUMOHHBIE CTald W CIUIABBI
(yrinepoaucrele, JIETUPOBAHHBIE). YyryHsl.
KoHCTpyKIIMOHHBIE LIBETHBIE CIUIaBBI (HA OCHOBE THTAaHAa,
AJTIOMUHUS, MEJIH)

NHcTpyMeHTaNIbHBIE CTAIM W cIiaBbl. CTalld U CIUIaBHI C
0COOBIMH (PU3HYECCKUMH CBOMCTBAMM

HeMertannuueckue matepuaisl (MJI1aCTMACCHI,
KepaMHYECKHE MaTepUalibl, CTEKIIO, PE3UHOBBIE U JIP.).

OO6masi Tpy10eMKOCTh TUCHUIIUHBI (YueOHoro kypca) — 3 3ET.




AHHOTAIUA
AUCUMILUIUHBI (Y4e0HOI 0 Kypca)
b1.5.09.02 MarepuanoBenenue u TKM 2

(MHAEKC M HAaMMEHOBAaHUE AMCIUIUINHEI (y4eOHOr0 Kypca))

1. Leab 1 321a4M U3y4YeHUs TUCHUILIMHBI (Y4e€0OHOT 0 Kypca)

Ilenrb — oOCBOEHHE CYIICCTBYIOIIMX TPAAUIIMOHHBIX ¥ COBPEMEHHBIX
TEXHOJIOTUH TIOJIYYCHHUS M 00pabOTKH KOHCTPYKIITMOHHBIX MATEPHAJIOB; TPUMEHEHUE
ATUX 3HAHUM TPU HEOOXOAMMOCTH BbIOOpa MeTona OOpabOTKM MaTepuaioB B
COOTBETCTBHH C KOHKPETHBIMH 33J1ayaMU U yYCIOBUSMH.

3amaun:

1. CdopmupoBaTh 3HaHUS O (U3NYECKHMX OCHOBaX W BHAaX 00pabOTOK
MaTepuagoB

2. CopmupoBath yMEHHS IO aHAIU3Y JOCTOMHCTB M HEJOCTATKOB OCHOBHBIX
BUJIOB 00pabOTOK MaTepHaliOB, OMPEACICHUIO 00IaCTH UX IPUMEHEHUS

3. CdopmupoBaTh HaBBIKM pabOThl CO CHEIUAIBHON U  CIPaBOYHOU
JUTEpaTypou 1Mo MeTogaM 00paboTKH MaTEepHaIoB

2. MecTo nucuuminHbl (yueOHOro kypca) B crpykrype OIIOII BO

JlanHas gucturinHa (y4eOHBIM Kypc) oTHOCUTCA K brioky 1 "JlucuumivHl
(Monmymnm)" (6a3oBasi 4acTh).

JuctuiuinHel, yyeOHble KypChl, HA OCBOGHHUU KOTOPBIX OazupyeTcsl IaHHas
TUCIUIUIMHA (Y4eOHBIN KypC) — XUMHUsI, MaTeMaTHKa.

Jucrumuinael, yueOHbIEe KYpChI, JUIsi KOTOPBIX HEOOXOAMMBbI 3HAHUS, YMEHUS,
HaBBIKU, MPUOOpETaeMble B pe3yJabTaTe M3YUYCHHs JTaHHOW NUCHUILIUHBI (Y4eOHOTO
Kypca) — «MarepuanoBeneHue», «OCHOBbI MPOEKTHON JeATeIbHOCTHY, «MeXaHuKa
4, «MeTtamnopexynme UHCTPYMEHTHI U HHCTPYMEHTAIbHAs OCHACTKA.

3. Ilnanupyemble pe3yabTaTbl OOy4YeHHUS MO JAUCHMILIMHE (y4eOHOMY
KYpPCY), COOTHECEHHble ¢ IUIAHMPYeMbIMH  pe3yJbTAaTAMH  OCBOEHMS
o0pa3oBaTe/IbHOI NMPOrPaMMbI

dopmupyembie U Ilnanupyemble pe3yJibTaThl 00y4eHUsI
KOHTPOJIUpYyeMble
KOMIETEHIINH
CIIOCOOHOCTD K 3HaTh: METOJMKHA CAMOOOYUYEHUSI U CaMO00pa30BaHUs
CaMOOPIaHM3aluu U | YMETh: MOJIy4aTh 3HAHUS u3 Pa3TUIHBIX
camooOpazoBanuto (OK- | nHQOpMaIMOHHBIX HCTOYHUKOB
5) Bnagets: wMeTommkamu  mowcka — wHGOpMAnMM - U3
muteparypsl 1 UHTEpHET-pECYpPCOB
CIIOCOOHOCTH 3HaTh:
MPUMEHSTh CIIOCOOBI | OCHOBHBIC HCXOJHBIE MAaTEepUATbl METAJUTYPTHUECKHUX
PaIMOHAILHOTO IPOU3BO/ICTB;
MCIIOJIb30BaHUs 000pyJIOBaHME M OCHACTKY JIMTEHHOTO NPOU3BOJACTBA,




HEOOXOIUMBIX BHUJIOB

AOCTOMHCTBA W HCAOCTATKHM  PA3JIMYHBIX CII0CO0O0B

pecypcoB B | IPOU3BOJACTBA OTJIMBOK M 00JaCTU HMX NPUMEHEHUS,
MAILIMHOCTPOUTEIBHBIX | JIUTEHHBIE CBOWCTBA MAaTEPUAJIOB;

IIPOU3BOJCTBAX o0opyZOBaHME U  OCHACTKY OCHOBHBIX METOJI0B
BBIOMpAaTh OCHOBHBbIE W | 0OpaOOTKM METaJuIOB JABJICHHEM, HUX JOCTOMHCTBA U
BCIIOMOTaTEIbHbIE HEJ0CTaTKU, 00JIaCTU UX MPUMEHEHHUS;

MaTepuabl U1t | 00OpYIOBAaHUE M OCHACTKY OCHOBHBIX METOJOB CBapKu U
M3rOTOBIICHUS W3/ENUMU | MallKk, WX JIOCTOMHCTBA U HEJOCTAaTKH, 00JIacTh uX
CHoco0bl  peanu3aluu | IPUMEHEHUS;

OCHOBHBIX o0opyAoBaHME U  OCHACTKY OCHOBHBIX METOJI0B
TEXHOJIOTUYECKHUX 00pabOTKM METaJuIOB pE3aHueM, HUX JOCTOMHCTBA U
IIPOILIECCOB, HEJ0CTAaTKH, 00JIACTU WX MPUMEHEHHUSI

aHAIMTUYECKHE U | YMeTh: TPOU3BOAUTH PACUEThl PEKUMOB OCHOBHBIX
YHMCJIEHHBIE METOJBI NP | onepanuii 00paboTKK MaTEpPHAIIOB;

pa3paboTke UX | BBIOpaTh M3 MHOrooOpasusi METOJOB TMOJYYEHHS H
MaTEeMaTUYECKUX 00paboTKK MaTepuajoB Hauboiee ONTUMAJbHBIN s
MOJEIEH, a  TaKkKe | KAKJO0ro KOHKPETHOTO Cliyyast

COBpPEMEHHBIE  METOMHBI | Biagers:

pa3paboTKH CHeuatbHOU TEPMUHOJIOTHEH;

MaJOOTXO/IHBIX, HABbIKAMHU HCIIOJIb30BAaHUS CIPABOYHOW M CIEIHAIBHON
SHEPrOCOEPETAIOMIMX U | TEXHUYECKON JTMUTEPATYPBI;

OKOJIOTMYECKH  YHCTBIX | HABBIKAMM IPOBEJECHUS TEXHOJIOTUYECKUX ONEPaLIUi;
MAlIMHOCTPOUTENIBHBIX | METOAMHM  ONPENEICHUS  OCHOBHBIX  MEXaHHYECKHX
texuosoruii (ITK-1) CBOICTB MaTepHUaJIOB

- CHOCOOHOCTb | 3HaTh:  METOAbl ~ CTAaHJAPTHBIX  MCHBITAHUA  TIO
UCIIOJIb30BaTh ~ METOJBI | ONPEAEICHUIO (bU3UKO-MEXaHUUECKUX CBONCTB
CTaHJAPTHBIX MaTEPHAJIOB U TOTOBBIX MAalIMHOCTPOMUTENIBHBIX W3JEIUH,
UCIIBITAHUU 10 | METOJbI MX IPOEKTHUPOBAHUS

ompenesieHn0  (PU3UKO-
MEXaHHUYECKHUX CBOMCTB
" TEXHOJIOTHYECKHUX
MoKas3arejen

MaTepuaIoB M TOTOBBIX
MAaITMHOCTPOUTEIbHBIX

W3JCJINM, CTaHJapTHBIE
METObI UX
MPOECKTUPOBAHUS,

NPOrPECCUBHBIE METObI
SKCIUTyaTalluu HU3JCJIUN
(ITIK-2)

YMeTh: UCroNib30BaTh METObI CTAaHJAPTHBIX HCTBITAHUN
Mo  OmpeleNeHUuI0  (U3UKO-MEXaHMUYECKHUX  CBOMCTB
MaTEPHAJIOB ¥ TOTOBBIX MAITUHOCTPOUTEIbHBIX H3EITHIA

Bnagers: MeTomaMM  CTaHIAPTHBIX HCIHBITAHUM IO
OIPEICIICHUIO (hU3UKO-MEXaHMIECKUX CBOCTB
MATEPHUAIOB U TOTOBBIX MAIIMHOCTPOUTEIBHBIX W3JCIUN,
METOJaMH UX MPOCKTUPOBAHUS

CIIOCOOHOCTh BBIOMPATh

METOAbl W  CPEICTBA
N3MEHEHUS
AKCIUTYyaTallMOHHBIX

XapakTEPUCTUK W3JIECIUI
MAIIMHOCTPOUTEIbHBIX

3HaTh:

CYIIHOCTh MPOLIECCOB MOJIyYEHUsI METAILUIOB U CIUIABOB, B
TOM YHCJI€ MOPOIIKOBBIX MAaTEPUAIOB;

OCHOBHO€ M BCIIOMOTaTeIbHOE 000PY10BaHUE;
COBpPEMEHHBIE CIIOCOOBI 00PabOTKU MaTepraioB

YMeTs: momo0Oparh  MOCIEIOBATEIBHOCTh  OINEpanui
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MIPOU3BOJICTB, OCHOBHBIX TEXHOJIOTMUECKHX MpOLEeccoB 00pabOTKu

aHATM3UPOBATH WX | MaTepUaJIOB

xapakrtepuctuky (IIK- | BrageTh: HaBbIKAMH HCIIONIB30BAHUS TPATUIUOHHBIX U

22) HOBBIX  TEXHOJIOTUYECKHX  TPOILECCOB,  OIEpalui,
o0OpynIOBaHUS, ~ HOPMATHBHBIX W  METOJUYECKHUX
MaTepHAIIOB 1o TEXHOJIOTUUYECKON MOJITOTOBKE
IIPOM3BO/ICTBA

CIOCOOHOCTH K | 3HaTh:

caMOOpTraHu3aIun U | METOJIMKU CaMOOOYYCHHUS U CaMO0Opa30BaHUS

camoo6pazoBanuio(OK- | Ymers:

5) MOJIy4aTh 3HAHUS W3 Pa3IUYHBIX HH(POPMAIMOHHBIX

HUCTOYHHUKOB

Bnaners:
METOAMKAMH TOMCKa HH(POpMAIIUU U3 JIUTEPATyphl U
UHTEPHET-PECYPCOB

TemaTnueckoe cogepkaHue TUCHUILIMHBI (Y4e0OHOT0 Kypca)

Pa3nes, MmoayJsb

IHoapasaeu, rema

1. Perukiuar
TEXHUYECKUX 00BEKTOB

1.1. )Ku3HEHHBIN [IUKJI TEXHUYECKUX O0HEKTOB

1.2. Ilonsarue "PenukiauHr 00ObEKTOB', €ro BUIBI

2. IlapameTpsi,
XapaKTepu3yIoIue
KayeCTBO M3/IEIH

2.1. Tou”HocTh neTanen

2.2. lllepoxoBaTOCTh MOBEPXHOCTHU JI€TaJICH

2.3. YopouHeHue MOBEPXHOCTHU JeTallel

2.4. TeXxHOJOTrMYECKHUE OCTATOUHBIC HAIIPAKCHUA

2.5. TexHOJOTrHYeCKUe OCTaTOUHbIE AehOopMalun

3. Merannypruueckoe
IPOU3BOJICTBO

3.1. Marepuanbl, TpUMEHsIEMbIE B METAJUTYPIrUYECKOM
IPOU3BOJICTBE

3.2. JloMeHHOE NPOU3BOCTBO

3.3. MeTamnyprusi ctaju

3.4. MeTamunyprusi MEi U aJIFlOMUHUS

3.5. IlopouikoBasi MeTaLTyprus

4. Knaccudukanus u
MIPUMCHCHHE
KOHCTPYKITHOHHBIX
YEPHBIX U I[BETHBIX
CILUIaBOB

4.1. YriepoaucTsie CTaau

4.2. JlerupoBaHHBIE CTaJIH

4.3. YUyryHbl ¥ TBEPJIbIC CILIABBI

4.4. IIBeTHBIC CILIaBHI

4.5. KOMNO3UIIMOHHBIE MATEPHUAIBI

4.6. Kepamnueckue maTepuabl

4.7. HaHOCTpYKTypHBIE MaTEPUAIIBI

5. IIpousBoacTBO

5.1. JIuteitHO€ TPOU3BOACTBO

3aroTOBOK U M3JEIUN 5.2. O6paboTKa METAIJIOB TABJICHUEM
5.3. CneuunanbHble METOIbI MOJYYEHHUS 3aTOTOBOK
6. TexHomornueckue 6.1. O6paboTKa METaJJIOB pe3aHUEM
poieccyl 00padoTKu 6.2. Otnenounast o0paboTKa METAJIIOB
METAJIJIOB 6.3. CBapka MeTaJIOB




6.4. DnexkTpoduznueckas U NEKTPOXUMUYECKas
00paboTKa METAIIJIOB

OO0masi Tpy10eMKOCTh AUCHUILIHHBI (YueOHoro kypca) — 5 3ET.
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TEXHOJIOT'MYECKAS KAPTA 110 YYEBHOMY KYPCY "Marepuaioseaenne u TKM-1"

Hnentuduxarop kypca B moayJe "Meroauyeckas padora' id=120404

HaumenoBanue | Cemectp | Kon-Bo | Kon-Bo O0BeM y4eOHOTo Kypca M BHJABI YYEOHBIX MEPONPHUSITHH y
<
Kypca usydenus | 3ET | menmens, B | Bcero KonrakrHas pabora CamocrosiTenbHas padbora S
TCUCHHE JacoB © = < E =a
2 = A = o S o A
KOTOpBIX | IO y4. = 2 = 5 o 2a g
& 5 3 = : 2| 5§
peamusye | IIaHy = e £ e = 2 | B . S =
S 3 = 3 =3 . E 0 a A = =
TCSL Kype = 5 5 = = 5 5 $8d|l ES 8 5
(5] X O < ) O T A 2O S TS =] o
|53 5} < =¥ |53 < o = > a2 =] T = 7
M = = o = as] = o ~ AR EC X oo =~ =
Matepuanosene 2 3 17 108 86 34 34 18 22 20 2 3au.
e u TKM-1
IIpoaoKHTENLHOCTH Y4eOHBIX
. TpeboBanus K pecypcam
MepOonpHsTHIi, IPOBOIUMBIX
K B N
p M
p. a
No a B a 10 MHANBHYAJIbHOMY
- c X B ayAHTOPHH k| Y
" - " e rpaguKy cTyaeHTa o )i M Pexomenn
N Ne Haumenosanue a Onucanue yyeGHOro Meponpustus (tema, popma " a 0 Ja a yemast
a y4eOHOro 3 y , JINTEpaTy
MOYJIs1 NpOBeAeHHsT) c a - X
e MeponpHsATHS B il a pa
a Ja B Tpebyemoe
a a H Tun ayauropuu p (New cTp.)
H . b | 0 c o0opynoBanue
" H i .
" " 0 B T.4. B T
H B B MHTEPAKT. a y
e . B yacax | B AHAX M
1 yacax | ¢dopme y e a.
+, - .
(+:-) e
T
0
~ | [Tocka MeJIoBas,|
1 Monyib Texmus Nel Tlex. Baenenne. ATOMHO KpnCTannnqecxoeucmoeHne MeTaJ;IJ'IOB. . 1 2 ) Jlexumonnas aymropus | 1 100 [Mennaosecnenen,
1 VHaumupoBaHue aTOMHBIX INIOCKOCTEH 1 HallpaBIeHUH. SaremHeHne
1 Monys (JIabopaTopHOe 11263 AHaJII3 KPHCTAJUIMYECKOTO CTPOCHHS METAILIOB U CIUIABOB| o 2 ) Crenuanu3upoBaHHAst 1 114 15 [Poesa Metoas, Creen.
1 3ansTie Nel.l 1 nabopaTopust 1a6. 0bopy.
AHanmM3 ~ KpHCTaUIMYECKOTO  CTPOCHHSA  METAJUIOB:
1 Moxys [[IpakTudeckoe 3aHATHE Tp3 OMPEIENIeHHe OCHOBHBIX XapaKTEPUCTUK OJIEMEHTAPHbIX| n 5 2 + AyZUTOpHS sl g 25 |ocxa wesonas
1 Nel srieek  bpaBd, MHIWIUPOBAaHHME ATOMHBIX IUIOCKOCTEH H IPAKTHYECKUX 3aHATHI
HaIpaBJIeHUH.




CamocTrosTebHOe

Monyib ITonroroka Kk J1abOpaTOPHBIM aboram. M3yucHue
Y n3ydenne Marepuana| Cam " o PaTop P Vi 0
1 Nol CIIeUaIbHON JINTEPATYPBL.
JlepexTbl  KPUCTAUIMYECKOTO  CTPOCHMS:  TOYCUHBIE, Tocka e——
Jlexiust No2 Jlex |nuHeiiHbIE, TOBEpXHOCTHBIC. METAJIOB U UX BIMSHHE HA| JI JlexuuonHas ayauTopus 0 [|MenuaoGecneuenne,
(bu3nyecKre U MeXaHHYECKUe CBOMCTBA. Sarenmerme
Moxyis [JIaGopaTopHoe AHalM3 KPUCTAJUIMYECKOr0 CTPOCHHSI METAIIJIOB U CILIaBOB Crennanu3upoBaHHas Jlocka menoBas, Cren.
J1a63 II [-114] 15 <0
3anstue Nel.2 2 nabopaTopust [1a6. 06opya.
CaMocTosTeNnbHOE
Moxynb V3yueHne y4eOHBIX MaTepHaloB Ha 0Opa30BaTEIbLHOM
uzydenune Marepuanal Cam . AK 0
1 N2 MOpTaJIe ¥ CIeNUATIbHOM INTepaTyphl
Monyib Bausitnue 1edekToB  KpUCTAIMYECKOIO CTPOEHHS Ha| [locka MestoBast,
Ay Jlexiust Ne3 Jlex ned p " p JI JlexuronHas ayauTopus 100 |MenmaoGecneuene,
1 (u3nUecKre 1 MEXaHHIECKUE CBOHCTBA METAIIOB. Satemuene
MakpocKOnuYecKHii aHamu3 (MaKpoaHalM3) CTPYKTYpBI
Monys |[JIaGopaTopHoe P (vaxp ) "PYKTYP Crienanu3upoBaHHas Jlocka menoas, Crien.
JIa63 [merananueckux marepuansoB. MUKPOCKONMUYECKUI aHAIN3 I r-108[ 0 |5 o6
1 3aHATHe Ne2.1 nabopaTopus 126. 0Gopya.
(MHKpOaHaIn3) CTPYKTYPbl METAIINYECKHX MaTepUasoB |
Monyns |[IpakTuueckoe 3aHsATHE [ToctpoeHne aTOMHBIX IJIOCKOCTEH W HAINpaBIEHUH II0 Aynuropus s
Ay P [1p3 p p IT YA P 1} 25 |Hocka menoBas
1 N2 3aJlaHHBIM MHEKcaM MuJuiepa. NPAKTUYECKUX 3AHATUI
CamocrosTenbHOe
Mony b ITonroroBka K MNPaKTHYECKOMY 3aHATHIO, HM3Yy4YEHHE
m3ydenne Matepuanal Cam . 0
1 N3 CIIEaabHOMN JINTEPATyPhI.
Kpucrammsanusa — 9MCTBIX ~— METAUIOB.  MeXaHW3MbI /locka MeitoBas,
Jlexims Ned Tex | P JI JlexnnoHHAsA ayUTOPUS 0  [MenmaoGecneuenne,
3apOXKIEHUS M POCTa KPUCTAILTHTOB. CTPOCHHE CIIHTKA. SatemHete
MakpocKonM4YecKMH aHauM3 (MakpoaHaau3) CTPYKTYphI
Monys [JIabopaTopHoe P (axp ) PYKTYP Crenuanu3upoBaHHas Jlocka menoas, Crien.
JIa63 |MerayMueckux MaTepuaaoB. MHUKPOCKOMUYECKHI aHAH3 I r-108| 15 [C=°0s
1 3aHsTHe Ne2.2. nabopaTopust 1ab. 0bopyx.
(MUKpOaHaIM3) CTPYKTYPbl METAJUIMYECKUX MATEPHAJIOB 2
CaMocTosTenpHOE
Monyib IloarotoBka K J1a0OPaTOPHOMY 3aHATHIO, M3Yy4YCHUE
u3ydenne Marepuana Cam o o 0
1 Nodt y4eOHOMH 1 METOIMYECKOM JINTEPaTyphl.
Monynb CIuiaBbl. ®da3pl B METaJUIMYECKUX CIUIaBaXx. [[locka MestoBas,
YT Mexums NS Jlex J JlexunOHHAs ayIUTOPUS 100 |MemnaoGecreuenme,
1 3aKOHOMEPHOCTU KPUCTAJUH3aIMH cI1aBoB. [Ipasumno das. SatemHete
Monys [JIabopaTopHoe IMocTpoenne auarpaMMbl COCTOSHHMS CIUIaBa TEPMHYECKUM Crenuanu3upoBaHHAas locka menosas, Crier.
J1a63 I I-103] 0 (.6 06
1 3ansitie Ne3 METOZIOM nabopaTopust 1. 0bopyx.
JlebekTl  KPUCTAJUIMYECKOTO  CTPOCHUs.  ToueuHble
Monyns [[IpakTHueckoe 3aHATHE] o3 nedexTbl. MeTonsl onpeneneHus] KOHLICHTPaluy BaKaHCHiL o AyauTopus hinti 25 |ocxa menonas
1 Ne3 P31y MEKY3€JIbHBIX aTOMOB, JHEPrMHM HX 00pa3oBaHUs U MIPaKTUYECKUX 3aHATHH
SHEPTUH AKTUBALUY MUTPALIHN
CaMocTosTenpHOE
Monyib TlogrotoBka K TNPakTHYECKOMY M J1aDOpaTOPHOMY|
nzydenue matepuanal Cam S 0
1 NoS 3aHATHSAM. M3ydenne cennaabHOM THTepaTyphl.
JuarpaMMbl  COCTOSHHUSL ~ JBYXKOMIIOHGHTHBIX CHCTEM. TTocka s—
Jlexuust Ne6 Jlex [[marpamma COCTOSIHUS CILIaBOB, OOpa3yIOIIMX TBEpAbIC JI Jlexnnonnas ayauropus 0  [Menmaobecneuenme,
PacTBOPBI C HEOTPAMIECHHOM PACTBOPHMOCTBIO. Saremnenne
Monys (JIabopaTopHOe 11263 HccnenoBaHue CTPYKTYphl — YIIEPOAUCTHIX cTalmeil B n Crennanu3upoBaHHAs r-108| 15 [Pecka menosas, Cren.
1 3ansTie Ne 4.1 PaBHOBECHOM COCTOSIHMM METOJIOM MUKpoaHaiu3a | nabopaTopust 1a6. 0bopy.
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JlnarpaMmel COCTOSTHUS CILITaBOB, 00pazyromux Tlocka MeoBas,
Monyib
7 1 Jlexuus Ne7 Jlex |orpaHudeHHble TBepAble pacTBopbl.  Jluarpamma ¢ JI JlekLMOHHAs ayAUTOPHS 100 |MenmaoGecneuene,
IBTEKTUKON 3atemuene
CaMocTosTeNIbHOE
Monyib
7 1 n3ydenne Marepuana| Cam |V3yueHue maTepuanioB Ha 0O0pa3oBaTELHOM IIOpTale AK 0
Neb6
7 Moxyis [JIaGopaTopHoe 1263 VccnenoBaHue CTPYKTYpbl — YIIEPOAUCTBIX —cTajeil B o Crennanu3upoBaHHas r-108| 15 [losxa memosas, Cren.
3ansaTue Ne4.2 PaBHOBECHOM COCTOSIHMM METOOM MHKPOaHaIu3a 2 nabopaTopus 1a6. 0Gopyx.
Jucnokanuu. Bekrop Broprepca. Pacuer wmommocTn
Moy ([IpakTHueckoe 3aHATHE] . Aynutopust T
7 IIp3 |Bexkropa broprepca, 5sHeprum jauciokauumit u  cui, II 9 25 |llocka menoBas
1 Ne4 o MPAKTHYECKUX 3aHATUI
NeiCTBYIOIINX Ha TUCIOKALHUIO.
CaMocTosTeNbHOE o
Monyib CaMOCTOSITEeNbHOE HM3YYCHHE CIELHAIbHOW JIMTEepaTypel.
7 n3ydenne Marepuana| Cam o 0
1 No7 TonroToBka K 1labopaTopHO# paboTe.
Mony s JluarpaMma  COCTOSIHMS ~ CIUIABOB  C  NEPUTEKTHKOM. ook wetoBas,
8 1 Jlexims Ne8 Jlex |[duarpamma COCTOSIHUS CIIJIaBOB, 00pa3yIomux J JlexumoHHas ayIUTOPUS 0 [MennaoGecreuere,
XMUMHYECKUE COCTUHEHMS. Satemetine
8 Monys |[JIaGopaTopHoe 1263 WccnenoBanue  CTPyKTYpbl — YIJIEPOAUCTBIX ~ YYTYHOB| m Crenanu3upoBaHHas r-114| 15 [PRocxa werosas, Crem.
1 3aHATHE Ne5.1 METOJI0M MUKpoaHam3a | nabopaTopus 126. 0Gopy .
CamocTrosTenbHOe
Mony b M3yuenue MaTepuaoB 10 METOAMYECKMM YKa3aHHAM W
9 m3ydenne Matepuainal Cam . AK 0
1 No8 CIeLMaJIbHOM JIuTepaType
Moyiis [locka MeJioBasl,)
9 1 ¥y Jlexums Ne9 Jlex JI JIeKIMOHHAS ayIUTOPUS 100 [MenmaoGecneucnue,
3aTeMHeHHE
9 Monys [JIabopaTopHoe 11263 HccnenoBanue — CTPYKTYpBl  YIJIEPOAMCTHIX — UYT'yHOB o Crenuanu3upoBaHHas r-114| 15 [lecxa wenosas, Cnen.
1 3ansTre Ne5.2 METOJIOM MUKpOAHaIn3a 2 nabopaTopust 126. 0Gopy.
Pacuer pmarpaMM COCTOSHHS JBYXKOMIIOHETHBIX CHCTEM.
Monyns [[IpakTHueckoe 3aHATHE] AyauTopus bt
9 IIp3 |OmpeneneHne XUMHYECKOro CcOCTaBa ¥ OOBEMHOTO I . 25 |llocka Genast mapkepHas
1 Ne5 MIPaKTUYECKUX 3aHATHH
cooTHoIeHus das.
CaMocTosTenpHOE . o
Moy b TloaroroBka K 1a00OpaTOpHON M MpPAKTUYECKOM padoTam c
10 u3ydenne Marepuana Cam . 0
2 NoO HCIOJIb30BaHHEM CIELHAIbHOH TUTepaTyphl
MOZ[leL | [Tocka MeJIoBas,|
10 1 Jlexmmst Nel0 Jlex JI JIeKLOHHAs ayAUTOPHS 0 [Menuao6ecneuenne,
3aTeMHEHHE
Monys [JIabopaTopHOe Crenuanu3upoBaHHAsI C
10 ¥ paTop J1a63 |VcnbITaHue MaTEpHAIIOB HA TBEPAOCTS | I p r-103| 0 ﬂ°6°m6 Meopas, - Lnet.
2 3ansTre Ne6.1 nabopaTopust 1. 0bopyx.
CaMocTosTenpHOE
Monyb IToaroroBka K 11ab0paTOPHOMY 3aHITUIO c
11 nzydenue matepuanal Cam 0
2 NolO HCIOJIb30BaHHEM METOINIECKUX MaTepPUaIOB
MOI[yJ'II) [Tocka MeJioBas,)
11 1 Jlexims Nel 1 Jlex JI JIeKIOHHAs ayAUTOPHS 100 |MennaoGecneuenue,
3aremHeHHe
Monys (JIabopaTopHOe Crenuanu3upoBaHHAs C
11 Yy paTop J1a63 |McnpITanue MaTepuaioB Ha TBEPAOCTS 2 I 1 P r-103| 15 ﬂogm() Menopaz, - Lnet.
2 3ansTie Ne 6.2 nabopaTopust 1. obopyx.
ITpakTHYecKkoe 3aHATHE Amnanmms narpaMMmsl ~ coctosHus  Fe-C.Omnpenenenne| AyIUTOpHS 51
11 P Hp3 A P pen I1 YA P A 25 |Hocka menosast

No6

CTPYKTYpBI, ha30BOro cocraBa, XHMHUYECKOI'O COCTaBa M|

ITPAKTHYCCKUX 3aHSATHI
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00BEMHOI0 COOTHOIIECHHS (ha3 YIIIEPONUCTBIX CTaleld mpu
Pa3INYHBIX TEMIIEpaTypax.

CaMocTosTeNIbHOE
Monyib
12 nzydenue Marepuanal Cam |M3yueHue mMatepuanoB Ha 0Opa3oBaTEIbHOM HOpTale AK 0
Nell
Monyib @daszoBble IpeBpalllcHUs B YyryHaXx IIpM Harpese U Hocka MeJoBad,
12 MY Nexuus Nel2 Jlex penpail yry p p JI JlexunoHHas ayuTOpUs 0  |MemmaoGecneuenne,
1 OXJIAXKIEHUU. 3aTemHenne
Monyis [JIaGopaTopHoe Crenuanu3upoBaHHas C
12 Y patop JIa63 |McnbiTanne 00pa3iioB Ha pacTshkeHue 1 II 1 p r-114| 15 ﬂ"g“% Menopas, - et
3aHsATHENeT. 1 nabopaTopust 1a6. 0bopyn.
CaMocTosTeNbHOE
Monyinb
13 5 uzydenne Marepuanal Cam |M3yueHue MaTeprasaoB Ha 0Opa3oBaTEILHOM MOpTae AK 0
Nel2
MO[[yJ'lL Jlocka MeJIoBast,|
13 5 Jlexrms Nel3 Jlex JI JleK1MOHHAS ayIUTOPUS 100 |Memmaotecneucnue,
3aTeMHEHHE
Monyis |JIabopaToproe Crenmanu3upoBaHHas Cren.
13 Ay paTop JIa63 |Ucnbitanue 06pa3loB Ha pacTskeHne 2 I 1 P r-114| 15 H%C‘“% MeloBad, LIel
2 3aHATHE Ne7.2 nabopaTopus 126. 0Gopya.
OmnpeneneHre CTPYKTYpBI a30BOTO cocTaBa.
Monysb [IIpakTHuecKkoe 3aHATHE] pen PYKTYPEL, u i Aynuropus Tt
13 [Ip3 |XuMHYECKOro cocraBa M OOBEMHOrO COOTHOINEHHMS (a3 I 9 25 |locka menosas
1 Ne7 NPaKTUYECKHX 3aHATHH
yFJ'leO}ll/lCTbIX ‘-lyryHOB l'lpl/l pa3.]'ll/l‘-lHl>lX TeMHepaTypax.
CamocTrosTenbHOe
Monyib IToaroroska K TPaKTUYECKOMY 3aHATUIO c
14 n3ydenne Marepuanal Cam . AK 0
2 Nol3 HCIIOJIb30BAHHEM CIIEI[HAIBHOM JTHTEPaTyphl.
Moxyb Krnaccudukammss ¥ BHIBI MEXaHHYCCKHX HCIBITAHHA: Hocka MesoBad,
14 y Jlexuust Nel4 Jlex b JI JIeKLIMOHHAS Ay IUTOPUS 0  |MenuaoGecneuenue,
CTaTUUECKHE, TNHAMUYECKHE, YCTAIOCTHEIE. SaremHeHIC
14 Moy s [JTaGopaTtopHoe T1a63 Onpeznenenue ylapHoi BI3KOCTH MaTepraa. Y CcTaaocTHas o Crienpanu3upoBaHHas 114 o [Roska senosas, Cren.
2 sarsTre Ne8.1 [POYHOCTb MaTepuana 1. naGoparopust 1a6. 0Gopy.
CaMocTosTenpHOE
14 nzydenue wmartepuanal Cam |[lonroroBka K 3a4ery 0
Nel4
Moy CraTtudeckoe HarpyxkeHue. VcrmbpITaHHe METaUIOB Ha Hocka MenoBad,
15 5 YT Mekums Nel 5 Jlex py J JlexnMOHHAs ayIUTOPUS 100 |Menmaotecneuenne,
TBEpIOCTh. McIibITaHNE HA pacTsHKEHHE. SatemHeHIC
15 Monyis [JlabopaTtopHoe T1a63 OnpezneneHue yIapHoi BI3KOCTH MaTeprana. Y CcTaaocTHas o Crenuanu3upoBaHHas 114 o [Roska senosas, Cren.
2 3ansTHe Ne8.2 [POYHOCTH MaTepuana 2. naboparopust 1a6. 06opyx.
15 Monys [[IpakTudeckoe 3aHATHE In3 OmpenencHue MEXaHHYECKHX CBOMCTB IO AMarpaMme o AynuTopHs biby i1 25 |lloexa eronas
2 Ne8 P pacTsDKCHUSL. MIPaKTUYECKUX 3aHATHH
CaMocTosTenpHOE
16 nzydeHue Mmatepuanal Cawm |[loaroroBka k 3adeTty. 0
Nel 5
JluHamMu4eckoe M LUKIMYEcKoe HarpyxeHue. Mcmbrtanue
Ha yOapHyl0 BS3KOCTH M  YCTalOCTh. MeXaHH3MBI TTocka MeJToBas
Monyb g
16 5 Jlexuust Nel7 Jlex |paspymieHHsT ~ METaJNIMYECKHX  MaTepHalioB:  BA3KOE, JI Jlexnnonnas ayauropus 0  |MeauaoGecneuenue,
XPYIKOE, KBa3HXPYNKOE, BSI3KO-XPYIKOE, CMEIIaHHOE, Saremnenne
YCTaJIOCTHOE.
16 Monys (JIabopaTopHOe 11263 BnusiHEe  XONOHOH IUIacTHYecKod aedopManuu  Ha n Crenuanu3upoBaHHAs r-103| 15 [Pecka menosas, Cren.
2 3aHATHEN9. 1 TBEPJOCTb MeTasIa 1 nabopaTopus 126. 0Gopya.
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17 TTocemaemocTs TIcuy |TTocemaemocTs - 10 5
17 Moyiib [JTaGoparopHoe 11263 BiusiHEe  XOJIOAHOW  IUIACTHYECKOW Jedopmanuud  Ha + o 5 2 ) Crieniuanu3upoBaHHast r-103| 15 |[lecxe weosas, Cren.
3ansaTHe Ne9.2 TBEPAOCTH MeTaa 2 nabopaTopus 1a6. 0Gopyx.
17 Monys [[IpakTnueckoe 3aHsATHE Tp3 Huxmaeckoe Harpyxenue. ONpeieneHue NapaMerpos| o 5 2 ) AymuTopust As 25 |/locka Genas waprepras
2 Ne9 LMKJIA HATPY>KCHHS. HPAKTUYECKUX 3aHATHI
17 WtoroBelii Tecr 1o ™ + 100 2 KommbroTepHbIii  KJ1acc 30
Kypcy uepe3 OT ob11ero gocryna
UTOI'0| 100 86 2 22
108
UTOro 0
yepe3 LT
n
TEXHOJIOTUYECKAS KAPTA 110 YYEBHOMY KYPCY "MarepuajoBenenue u TKM-2
Hnenruduxarop kypea B moay.e "Meroanueckas padora" id=55893
HanmenoBanne | Cemectp | Kon-Bo Kon-Bo O6beM y4eOHOro Kypca W BHJIBI YUEOHBIX MEpOIPHSITHHA R
a.
Kypca U3Y4CHUS 3ET Hezenb, B | Beero KonTaktHas pabora | CamocrosiTenbHast pabora
TCUCHHUC JacoB ° <
KOTOPBIX 1o y4. £ g E =t 2
. = | 3 = | : :
peaym3ye | TWaHy = = g £ 2 z 5 .
° = o = o o > .20 a2
A S 5 o = A | 5o = ZEZ| =& = =
Marepuanosenenu 3 5 16 180 86 34 34 18 94 92 2 3au.
e u TKM-2
B IIpomo/KHTEJbHOCTD y4eOHbIX
K . TpeboBanusi k pecypcam
p M MepOonpHUsATHIi, IPOBOIUMBIX
p- a B a
¢ X K| Ne Pexomen
H e
" HaunmenoBanne a " b o2 M Ayemas
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[IpeBpamieHyss B yriepoiuCTod CrajM IpU  Harpese.

Mouyib 3 [Jlexumst Ne9 Jlex [M3orepmuueckuii pacnajx MEpeoXJaxICHHOrO ayCTCHUTA. JlexronHast ayauropus 100 |MeanaoGecneucrne
Pacria aycTeHHTa IPU HEIPEPHIBHOM OXJIXKACHUH
CaMOCTOSTENbHOE
CaMOCTOSITeNIbHOE HM3y4eHHE Y4eOHOro Marepuana M
n3yuenne matepuasna Ne| Cam N 0
9 Cel[HabHOI JTUTepaTypbl
JlaGopaTopHOoe 3aHsATHE DpakTorpaduueckuil aHaIM3 pa3pyLICHUsS METaUTHYSCKHX Crenanu3upoBaHHas
Moyib 2 patop J1a63 | P pad paspy p I'-103| 15 (Crer. 1a6. oGopya.
Ne 9.1 MaTepuaIoB mabopaTopust
Kraccuduxanus Bu1oB Tepmuyeckoit 00padorku. Omxur 1-
Mozyns 3 [Jlexmus Ne 10 Jlex o u 2 1_‘2 poria P P JlexmoHHas ayUTOpUs 100 |MennaoGecneuenme
ICamocTrosTenbHOE
Monynb 3 [uzydenue matepuana Ne| Cam [M3ydeHne MaTepuana Mo METOANYECKIM YKa3aHUSIM 0
9.1
Moy 3 VlaGopaTopHoe 3aHsATHE 11263 BiisHue XOJNOAHOM muiacTuueckod  aedopmanum  Ha ICrieninanu3upoBaHHas r.103| 15 [locka venosas, Cren.
Ne 9.2 TBEPAOCTh METAJLIOB maGopaTopus 126. 0Gopy .
ICamocTrosTenbHOE
Monynp 3 [uzydenue matepuana Ne| Cam [M3ydenne MaTepuana mo METOANYECKHUM YKa3aHUSIM 0
9.2
VlaGopaTopHoe 3aHATHE . (Criennanu3upoBaHHas C
Monyis 3 paTop J1a63 |OTKMT 1 HOPMAJIM3ALMS YTIEPOIUCTOMH CTANHN p -103| 15 Hogka6“‘e”03a”’ et
Ne 10.1 mabopaTopust 1ab. 0bopyx.
ICamocTosTenpHOE
ICamocrosiTenbHOE  M3ydeHHE yeOHOro Marepuaia 1o
Monynp 3 [uzydenue matepuana Ne| Cam 0
METOIMYECKUM yKa3aHUIM
10.1
Monyib 3 Plexims Nell Jlex Paxanka 6e3 moaMMOPQHOro MpeBpaIeHus UVIeKOHHAst Ay AUTOPHS 100 Menmaobecneuenue
VlaGopaTopHoe 3aHsATHE ICniemanu3upoBaHHas IMocka menosas, Cretr
Monys 3 JIa63 |OTXKHUr 1 HOpPMANH3aLHs YIIIEPOIUCTON CTaIN -103| 15 ’ "
Y Ne 10.1 P yraep maGoparopust 1a6. 0Gopyx.
ICamocTosTenpHOE
Monyinb 3 [usydenne Matepuana [ Cam [M3ydeHue MaTepHala 0 METOAUYECKUM yKa3aHHUIM 0
Ne 10.2
VlaGopaTopHoe 3aHsATHE ICnienmanu3upoBaHHas IMocka menosas, Crien,
Monys 3 JIa63 [Bakalka yriiepoAHCTON U JIETHPOBAHHON CTaIn -103| 15 ’ "
Y Ne 12.1 yrepon p mabopaTopust 1a6. 0bopy.
Monys 3 Plexums Ne 12 Jlex Paxanka ¢ HOMMMOP(QHBIMYU MPEBPAILCHUSIMH. UVleKOHHAs Ay AUTOPHS 100 MenmaoGecneuenue
ICamocTosTenpHOE
M3yuyeHne y4eOHOro Marepuala IO METOAUYECKHM
Monyns 3 [usyuenne matepuana Ne| Cam 0
YKa3aHHAM
11
Moy 3 VlabopaTopHOoe 3aHSATHE 11263 [BusiHEe KOJMdYecTBa Yriepona Ha TBEPAOCTb 3aKaleHHOU ICrennanu3upoBaHHast .103| o [Focxa merosas, Cren.
Ne 12.2 YIIEpPOIUCTOH CTaIl maGopaTopus 126. 0Gopya.
VlabopaTopHOoe 3aHSATHE BiussHEe ~ CKOpPOCTM  OXJIaXHEHHS  Ha  TBEPHOCTb ICrennanu3upoBaHHast Crer.
Moy 3 [ 20OP4TOP J1a63 “xop A P Iy p [-103| 15 flocka meronas, Cuen
Ne 12.3 YITIEpPOIUCTOH CTaIl maGopaTopus 126. 0Gopya.
ICamocTosTenpHOE ICamocTosiTeIBHOE ~ H3ydEHHE eOHOro MarepHama H
Monyib 3 Cam A ¥ P 0

n3ydeHne Matepuanza No

CrIeMaIbHON JINTePaTy P
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12

ICamocrosiTennbHOE

I/I3yquI/le yqeGHoro MBTE€pHajia 1o METOAUYECCKUM

Monyns 3 [uzydenne matepuana Ne| Cam 0
YKa3aHUIM
12.1
Monyns 3 Plexuns Nel3. Jlex [Crapenue u ornyck. TMO u XTO. UleK1OHHAsl Ay AUTOPH S 100 [Menmaotecneucnne
VlaGopaTopHoe 3aHsTHE . ICrieninanu3upoBaHHas
Monys 3 parop JIa63 |OTIycK yriaepoaucToii cramm 6 ! p ['-103| 15 (Cren. a6. oGopyx.
Ne 12.4 tabopaTopust
ICamocTrosiTeNIbHOE .
M3yuenune  y4eOHOro  Marepuaga UM CHELHAIbHOU
Moyie 3 [u3yuenne matepuana Ne| Cam 0
muTepaTyph
13
VlaGopaTopHoe 3aHsTHE ICrieninanu3upoBaHHas IMocka menosas, Criel
Monys 3 JIa63 |OTIycK yriaepoaucToii cramu 6 -103| 15 ’ ’
ny Ne 12.5 yex yriepon mabopaTopust 126. 0Gopya.
KOHCTpYKLIMOHHBIE ~ CTamM M CIUIaBbl.  UyryHbL
Monynb 4 |Jlexuns Nel4 Jlex pykn yry JlexronHas ayauropus 0 |Memnaobecneuenne
KOHCTPYKLIMOHHBIE [IBETHBIE CILIABEL
CaMOCTOsATENIbHOE
U3ydyeHne y4eOHOrO MAaTEPHATOB IO METOJUYECKUM
Monynb 4 [uzydenne matepuana Ne| Cam 0
YKa3aHHUAM
131
JTabopaTopHoe 3aHsTHE Crienanu3upoBaHHas
Monyns 4 paTop JIa63 [BiusHuE NerupoBaHKs Ha MPOKAIUBAEMOCTh CTANIH 6 H p I'-103| 15 |Crnen. na6. oGopyn.
Nel3.1 maGopaTopus
JTaGopaTopHoe 3aHsTHE Crienanu3upoBaHHas
Monys 4 paTop JIa63 [BiusHuE NerMpoBaHKs Ha MIPOKAIUBAEMOCTh CTANIH 6 H p I-103| 15 |Crnen. na6. oGopyn.
Ne 13.2 mabopaTopust
CaMOCTOsATENbHOE .
Wsydyenne  yueOHOro  Marepuana U CIICLHAIBHON
Moy 4 [u3ydenne matepuana Ne[ Cam 0
mTepaTyphl
14
WHcTpyMeHTalIbHbIC CTalnd U ciuiaBbl. CTalM M CIIABBI C
Moy 4 |Jlexius NelS Jlex [ocoObiMu  dusnueckumu  coiictBamu.Hemerammueckue JIeKLnOHHAs ay IuTOpUs 100 |MeanaoGecneuenne
MaTepuaibl. HaHomarepuaibl: kiaccuuKanus U CBOMCTBA.
CaMOCTOsATENbHOE
Wsydenne y4eOHOro MaTepuaga [0 METOAHYECKHM
Monyib 4 [u3ydenne matepuana Ne[ Cam 0
yKa3aHUSIM
14.1
JlabopaTopHoe 3aHATHE Crenuanu3upoBaHHAs
Monyib 4 paTop JIa63 [3akaska M CTapeHHE ATIOMHUHUEBOrO CIIJIaBa 6 1 p I'-103| 15 |Crneu. na6. oGopyax.
Ne 14.1 mabopaTopust
CaMOCTOsATENbHOE o
Wsydyenne y4eOHOro Marepuama IO  CICLHAIBHOMN
Monynb 4 [u3ydenne matepuana Ne[ Cam 0
muTepatype
15
JlabopaTopHOe 3aHATHE Crenuanu3HpoBaHHAS
Monyis 4 paTop JIa63 [3akaska U CTapeHHE aTIOMHHUEBOTO CIIJIaBa 6 . p I'-103| 15 |Hdocka memosas
Neld.2 mabopaTopust
CaMOCTOsATENbHOE o
Wsydyenne y4eOHOro Marepuama IO  CICLHAIBHON
Monyib 4 [u3ydenne matepuana Ne[ Cam 0
muTepatype
15.1
JTaGopaTopHoe 3aHsTHE . Crienann3upoBaHHast
Monyib 4 parop JIa63 [MapkupoBKa cTajiell 1 CIIJIaBOB 6 1 P I'-103| 15 |locka menosas
Ne 15.1 mabopaTopust
TTocemaeMocTb TIcuy |TTocemienue neKkuuin 10 0
JTaGopaTopHoe 3aHsATHE . Crienuann3upoBaHHast
Monyib 4 paTop JIa63 [MapkupoBKa cTajiell U CIIJIaBOB 6 H P I'-103| 0 [Crew. 1a6. oGopya.
Nel5.2 mabopaTopust
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Vrorossiii — Tecr  mo TU |uToroBelii Tect o Kypcy "MarepuanoBeneHue-2" 100 2 Kommbiorepupiii - icnace 30
Kypcy uepe3 OT ofriero focrymna
44 12 28
UTOI'0O| 100
72
HUTOro 0
yepe3 LT
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5. Kputepum n HOpMbI TeKylIero KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTALMHU

5.1 Kputepnu 1 HOPMBI TEeKYIIIEro KOHTPOJIS U MPOMeKyTOUHOi aTTecTanun (MarepuaioBenenne u TKM-1)

HaumeHoBaHMe y4eOHBIX Tunbl yuyeoHBIX KoanuecTBo
N . Ycnosus nonycka Kputepnu 1 HopMBbI OlleHKH
MeponpHATHI MeponpHusTHi 0an10B
MaxkcuManbHOe  KOJIMYECTBO  0OajyioB  BBICTAaBIISETCS
CTYJIEHTY, eclii J1a0.p. oTpaboTaHa, 0()OPMIIEH OTUYET, TECT
o Teme jab.pal. HamMcaH He MeHee YeM Ha 46aimia u J1.p.
Hamuume otpaboTkm m| CAaHa IPEMONABATENIO.
JlaGopaTopHoe 3aHsITHE JlaGopaTopHoe 3aHsATHE 5 oTdeTa MO J1abopaTOPHOM OtpaGorka, odopmienne ordera 10 nab. pab. u
padore. HamucaHHbIH TecT — 60% 0T MakcuMyma 0ajuIoB.
Otpabotka, odopmieHue ordyera mo Jab. pad -30% or
MaKCHMyMa OaJioB.
MakcruManpbHOE KONWYECTBO OasioB BBICTABISIETCS, €CTH|
CHaH TEOPETHYECKWH MaTepuan IO TeMe MPAKTHYECKOro
[IpakTideckoe 3ansTre [IpakTideckoe 3aHsITHE 5 OT4er 1o IpaKkTuKe. . .
BaHSATHA C TepBoro pasa. Ilocime kaxmoil cremyromien
MOTIBITKH BBIYUTAETCS 25%.
MakcnManbHOE KommdecTBO 6ammoB 3a TecT - 100. Kaxmoe
/TomyckaroTcsi  CTYIEHTHI,
N .pamanme B TecTe OIEHMBAeTCd ONMHAKOBBIM KOIUYECTBOM|
. Wrorossrii TECT 1O Kypcy BEITIOTHUBINNE — YIeOHBIN
Wrorossrit TecT mo Kypcy depes LT 100 OaioB. Pacuernast Qopmyna pesynbTupylomero Oamia:
gepe3 LT [IaH 10 J1aOOpaTOpHBIM o
AGOTAM 100k/n. I'me n - oOlIee KOIMYECTBO 3aJaHU, K - KOJIHYECTBO
P ' MPaBUIIBHO BHIMONHEHHBIX 3aanuii. B nannom Tecte n = 30.
/TomyckaroTcsi  CTYIEHTHI, N
20 0ayuTOB 3aciTy)KWBAeT MOJHOCTHIO OCBEIICHHBIN OTBET Ha
He HabOpasmme 40 Oamnos .
[lepecnaua 3auera mpenoaBaTeIto Ilepecnaqa 20 Tpu Bompoca. HemonHbIN OTBET OIEHWBAaeM yMEHBIIEHHBIM
o HaKOITUTEITLHOMY]
N KOJIMYECTBOM OaJUIOB, B COOTBETCTBHH C COJEPKAHIEM.
SUTHHTY

Cxema pacyeTa HTOT0OBOI OLICHKH:

Ha 2 + Bb

Texymuii peTHHT (Bce 3aHATHS U IPOMEXKYTOUHBIE TECTHI) + Pe3ynbTaT HTOroBOro TecTa u BCe ACIUTCS

(ectm Bb pexycMmoTpeHsbr)




5.2 Kputepnu  HOPMBI TeKYIIEro KOHTPOJISI ¥ MPOMeKyTOUHOi aTTecTanmn (MarepuainoBenenne u TKM-2)

HaumeHoBaHHe y4eOHBIX Tunbl yueoHBIX KoanuecTBo
N . YciioBus gomycka Kpurtepnu u HOpMBI OlleHKH
MepOonpUATHI MeponpusATHI 01108
MakcUMaJIbHOE KOJIMYECTBO OAa/UIOB BBICTABIISICTCS CTYICHTY,
eciin j1a0.p. oTpaboTaHa, 0)OPMIIEH OTYET, TECT IO TeMe Jial.pal.
HalMcaH He MeHee YeM Ha 40aluia ¥ J1.p. c/1aHa MPernoJIaBaTeto.
a6 a6 g Hanmune orpaborku u{OTpaborka, oopmienune ordyera mo Jjad. pad. U HAIMCAHHBIH
abopaTopHOe 3aHSITHE abopaTopHOE 3aHTHE oTCTa 110 L. rect —50- 60% OT MAKCHMYMA GAILTOB.
Otpabotrka, odopmieHne ordera o Jjad. pad -25-30% o
MaKCHMyMa 0aJjioB.
MakcrMaabHOE KOJMHUYECTBO 0AJUIOB BBICTABISIETCS, €CIM  CIaH
TeOpeTI/I‘IeCKI/Iﬁ Marepuall 1Mmo TEME IPAKTUYCCKOro 3aHATUA C
[IpakTHueckoe 3aHaTHE IIpakTuueckoe 3aHaTHe 5 OT4er 1o mpaKkTUKe N N
nepBoro pasza. Ilocne Kax0# CleMyromel MOMBITKA BRIYATACTCSI
25%.
MaxkcumanbpHoe komuuectBo OamtoB -10 obecreunBaercs 100%
[Tocemaemocts 10 Homyckarorcs Bce. mocemaeMocteio. [Ipu 50% mocerienns BrICTaBiseTcs 5 0aioB
U T. .
MakcnmanpHOe KommdecTBO OamtoB 3a Tect - 100. Kaxmoe
/TormyckaroTCsi CTYAEHTHI,
., . _pamaHue B TeCTe OICHUBACTCS OJMHAKOBBIM KOJMYECTBOM
HToroBeiii Tect Mo Kypcy uepes| TOroBwiil TecT 1o Kypcy BBHIMOJTHUBIIUE yIeOHBIN
100 OasioB. PacuerHast gopmyna pesymprupyromero 6amra: 100k/n.
LT gepes L[T MJIaH 110 na6opaTopHHM|r N
AGOTaAM Jie n - o0Iee KOIUYECTBO 3alaHui, k - KOTHYeCTBO MPaBUIIEHO
P ' BEITIOTHEHHBIX 3a7aHnii. B manaoM Tecre n = 30.
/TormyckaroTCsi CTYACHTHI,
He  HaOpaBume 4020 6ayIoB 3aCiy)KHBAET MOJHOCTBI OCBEIICHHBIA OTBET MO TPEM
[lepecnaua 3auera mpenoaaBaTEto Ilepecnaua 20 0aioB noponpocaM. HenmonHeld  OTBET OLEHUBAEM  YMEHBUICHHBIM
HAKOMTUTEITBHOMY KOJTMYECTBOM OaJIJIOB, B COOTBETCTBHH C COJICPKAHUEM.
CUTUHTY

Cxema pacyeTa HTOI0OBOI OLICHKH:

Texymuii peiTHHT (Bce 3aHATUS U TPOMEXYTOUHBIE TeCThl) + Pe3ynbpTraT HTOroBoro Tecra u Bce

EeTUTCd Ha 2
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6. BaHK TecTOBBIX 3a/IaHUI ¥ perJiaMeHT NPOBeAeHNs TeCTUPOBAHUM

6.1. Bank TecTOBBIX 3aJJaHM i 1JIsl IPOBe/IEHUsI TeCTUPOBAHMIA

Ha3Banue 0aHKa TeCTOBBIX

3aJaHu i

KoanuecTBo
3aJaHUui B 0aHKe
TECTOBBIX 3aJaHUM

Pa3zpaGoTunku

MarepuaioBeieHUE U TEXHOJIOT U
KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

774

JLLW. Tlomoga, I1.B. Jlomkapes, FO.H. CioneBckuii.

6.2. PersiameHT npoBeeHNs TECTUPOBAHUS

6.2.1.MartepuanoBeaenne u TKM-1

HazBanue 6anka Kou-Bo Howmepa u Kois-Bo | Bpewms na
TECTOBBIX 3aJaHUN 3aJlaHUM, HAUMEHOBAHUS  |3aJlaHUM | TECTUPOBAHU
IIPEABABIAEMBIX | Pa3/eyIOB TECTa B €, MHMH.
CTYHEHTY paszaene
MarepuanoBeeHue 1 30 1. Ctpoenue 3 60
TEXHOJIOTHSI UJcaNbHOTO
KOHCTPYKITHOHHBIX KpHUCTaJlIa
MaTepHuaioB. 2. Kpucrannuzanus 3
METaJIOB M CIJIABOB
3. 4
TepMoauHamMuyeckue
OCHOBBI (ha30BBIX
MIPEBPAILICHUH.
4. Jlnarpamma 3
JKEJIe30-yIIIePO/I.
CTPYKTypa cTajiei u
YYI'yHOB.
5. TeopeTnueckuit 3
ACIEKT IIACTUYECKOM
nedopmauu
6. Pexpucramnuszanus 2
7. Mexanudeckue 2
CBOMCTBA
8. Pazpymienue 10
1.2.2. MatepuasioBeeine 1 TKM-2
Hazanue 6anka Koun-Bo Homepa u Kon-Bo | Bpems Ha
TECTOBBIX 3aJaHUI 3aJlaHUM, HAaUMEHOBAHUS  |3aJlaHUM | TECTUPOBAHU
NPENBIBIAEMBIX | Pa3/€eJIOB TECTa B €, MUH.
CTYIEHTY pasznene




MarepuaoBeieHUE U
TEXHOJIOTUsI
KOHCTPYKIIMOHHBIX
MaTepHUajIoB.

30

1.Teopetuueckue
OCHOBBI TEPMUYECKON
00pabOTKH CIIaBOB

10

2. OCHOBHBIE BUIbI

60

TEPMUYECKON
00paboTku
3.IIpakTuka
TEPMUYECKON
00paboTku

4. X¥MHKO-TEpMHU- 2
yeckasi o0paboTka
6.3. MapkupoBka 8
KOHCTPYKIIUOHHBIX
MaTepuasoB (CTaiu,
YYT'YHBI, [IBETHBIC
CILIIaBbI).
HNHcTpymeHTanbHbIe
CTaJli U CIUIaBBbI.
Hemeranmnuueckue n
KOMITO3UIIUOHHBIE
MaTepuaibl

7. Boripochl K 3a4eTy

Ne i/t

Bonpocsbi

1

Tunel KpuCTaNIUYECKHX PEIETOK W HUX OCHOBHBbIE XapakTepucTuku. OCHOBHBIE
CBOMCTBA KPUCTAJJIOB: aHU30TPOIHSI U HOTUMOP(DU3M.

Tunbl cBs3eil: HWOHHAs, KoOBajeHTHas, Ban-nep-Baanbca, Meraumueckas. HWx
0COOCHHOCTH M BJIIMSTHUE HA CBOMCTBA KPHUCTAJIJIOB.

JleekThl KpUCTAIIIMYECKOTO CTPOEHUS, FTeOMETpUUECcKasl KJIacCH(pHUKAIHS.

Toueunsie nedektl. MexaHu3Mbl HX OOpa3oBaHHs. 3aBUCUMOCTb PaBHOBECHOM
KOHLIEHTPAILIMK BaKaHCUW OT TEMIIEPaTypHl.

Judbdysus. Mexanuzmel quddy3un. [lepsorii 1 BTopoit 3akoHb DuKa.

2
3
4
5
6

Jucnokanuu. BiusiHue MIOTHOCTH IUCIOKALUKA HA TPOYHOCTHBIE CBOICTBA KpHUCTAJLIA.
Kpuas Ogunra. Pacuer TeopeTnueckoii NpOYHOCTH.

\‘

9KCHepI/IMeHTaJ'II>HbIe 3aKOHOMCPHOCTHU IUIACTHYECKOMH ,I[eq)OpMaI_II/II/I. Mexannueckue
CBOMCTBA U UX XapPaKTCPUCTHUKMU.

Hedopmarnmonnoe ynpounenue. [Ipupoaa naknena. Texcrypa nedhopmamuu.

Jedopmariusi MOMUKPUCTATUYECKUX Tell. 3epHOTPAHHYHOE yIIpOYHEeHUe. 3akoH XoJlia-
Iletya.

10

PaspymeHI/Ie XPYIIKOC U BA3KOC. TeMnepaTypHLIﬁ nopor XjJaaHOJIOMKOCTH.

11

Bnusinue Temnepatypsl Ha cBOMCTBa JiepopMHUpOBaHHOTO MeTaia. Pekpucrannu3anus
U €€ THIIBL.

12

MexaHu3MBbI IIaCTUYECKOM I[e(i)OpMaI_II/II/II CKOJIBJKCHUC, JIBOMHHUKOBAHHE.

13

MexaHu3MBbl TJIACTUYECKON JeQopMaluu: MeXaHH3M TEOPETUYECKOH MPOYHOCTH,
MexaHu3M AU y3HOHHON NOI3ydecTH.

14

Tepmoaunamuyeckue OCHOBBI  (pa3oBbIx  mpeBpaumieHuid.  (TepmoanHamuueckue
MOTEHIMAaIbl, ()a30BO€ paBHOBECHE, BTOPOM 3aKOH TEPMOMHAMUKH. )

15

IlonsaTus CUCTEMa, CIliaB, (1)3.38., KOMIIOHCHT, MC€XaHHUYCCKasA CMECh.
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Ne i/

Bonpocsl

16 @da3pl B Cru1aBax. XUMUYECKUE COCIUHEHUS

17 Kpucrannuzanus u ee sransl. Kputrdeckuil 3apoaslil U 3aBUCUMOCTD €r0 pa3MepoB OT
CTENEHH NEPEOXIIAKICHUS.

18 3akoHomepHocTH kpuctayuinsanuu. Kpussie TamMmmana.

19 @a3pl B crulaBax. TBepable pacTBOPbl M MX TUIBL. YCIOBUS HEOIPAHWYECHHOU
pacTBOPUMOCTH. XUMHUYECKHE COEAUHEHUSI.

20 Merto el ocTpoeHHsI tuarpamm cocrostaus. [Ipasmio a3 ['m66ca.

21 OcHoBHble THNBI AuarpaMMm cocTosHus. IlpaBuna kxoHonwl. Kpucramnuzanus u
CTPYKTYpOOOpa30BaHUE CILUIABOB.

22 Bnusinue npuMeceit Ha polecchl KpUCTaIM3allii U PEKOMEHIAINH 110 UX
HCII0JIb30BAHHUIO.

23 Jlmarpamma coCTOSTHHS KeJe30-yriuepo1. Dasbl, TMHUN, KPUTHYECKHE TOUKH.

24 }lnarpvaMMa COCTOSIHMSI JKene30-yriepoa. Kpucramnuzanus u cTpykTypooOpazoBaHuE
cTaJien.

25 3aBUCUMOCTb CBOICTB CTaJIeil OT cofepxKaHus yrieposa.

26 J.c. xene3zo-yriepon MetactaOwibHas. Kpucramnmzanus u cTpyKTypooOpazoBaHue
Oenbrx uyryHoB. O0acTh MPUMEHEHHUS.

97 J.c. xene3o-yriepon MmetactabuwibHas. Kpucramnmmzanus M CcTpyKTypooOpazoBaHue
Oenbrx uyryHoB. O0acTh MPUMEHEHHUS.

28 J.c. xxene3o-yrinepoj crabuibHas. Kpucramumsanus U cTpyKTypooOpa3oBaHUE CEphIX
yyryHoB. O61acTh NpUMEHEHUSL.

29 Knauccmbnxaum cepblx uyryHoB. CrocoObl moiydeHUs. BiusHue CTpyKTyphl Ha
CBOMCTBA CEPBIX UyT'YHOB.

30 [IpeBpaienus B cTanu npu HarpeBe. HacieacTBEHHOCTh ayCTEHUTHOTO 3€pHa.

31 Jlnarpamma  HM30TEPMHUYECKOTO _ TIpeBpaIeHuA  ayCTCHHT. Bnusnue ckopoctu
OXJIAKJCHHS Ha CTPYKTYPY U CBOMCTBA CTaJIEH.

32 MaprencutHoe npespaiieHue. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBpaIllCHUsI.

33 Tepmoo6padoTka. Kitaccudukaiusi 1 OCHOBHbIE TEXHOJIOTHYSCKUE TTapaMETPhI.

34 3akanka. Haznauenue, BUJIbI 3aKaJIKU, CTPYKTYpa CTaJIel MOCIe 3aKaIKU.

35 [IpeBparenus npu OTIIycKe.

36 Paznuume CcBOMCTB NPOAYKTOB 3aKalKd M OTHYCKA(IUIACTUHYATBHIX M 3€PHHUCTBIX
CTPYKTYD).

37 BI/IL[“LI OTIIyCKa, X Ha3HAUYECHUE, CTPYKTYypa CcTajeil mocje OTIycKa, pa3inyus B
CBOJCTBaXx.

38 Omxur 1 u 2 pona. TexHonoruueckue napameTpsl 1 Ha3HaYCHHE OCHOBHBIX BUJIOB
OT)KUTA.

39 Bnusinue nerupyrommx >JI€MEHTOB Ha MOJUMOP(U3M jKele3a M TEXHOJOTHYECKHE
rapaMeTpbl TEPMHUECKON 00pabOTKH.

40 OcHoBHble BuIbl XTO. CymHOCTb, TEXHOJOTHYECKHE NTAPAMETPhI, HA3HAYEHHE

41 Krnaccudukaius 1 MapkupoBKa KOHCTPYKITMOHHBIX MaTEPHAIIOB.

42 I{BeTHbIe crimaBbl. OCOOEHHOCTH CTPOEHMS, CBOMCTBA, 0071aCTh MPUMEHEHHUS.

43 Hemerannuueckue Marepuasl (IJ1aCTMACChl, pe3uHbl, cTekia) OCOOEHHOCTH CTPOEHUS,
CBOMCTBA, 00JaCTh NPUMEHEHUSI.

44 Komnozunmonnsle marepuaibl. OcOOEHHOCTH CTPOEHHUs, CBOMCTBA, 00JIaCTh

IIPUMCHCHU .
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8. ®dDoHa oOLEHOYHBIX

arTrecranuu Oﬁy‘-lalOHII/IXCSI o AMCIOMUIIJINHE

8.1. ITacopTt poHIa OLIEHOYHBIX CPEACTB

CPeACTB JJsl TNPOBEJCHUS] TPOMeEKYTOYHOM

Ne | KonTposnupyemsblie pa3aesibl
(TeMBbI) AMCUUTIIMHBI

Kon
KOHTPOJIMpPYyeMoil
KOMIIeTEeH N H
(nJIm ee 4acTH)

HaunmenoBanue
OLICHOYHOI'0 CPeACTBA

1 | Kpucramnuyeckoe ctpoeHue
TBEpAbIX Tell. Da3oBbIe
IIPEBpAILCHUS B
METAUIMYECKUX CIUIaBaX

I1K-1, 2, 22
OK-5

JlabopaTopHbIe U
NpaKTHYECKUEe PadOTHI,
odopmiieHHE
pe3yIbTaTOB,
dbopmMmynrpoBKa
BBIBO/IOB,
TECTHPOBAHHE

2 | Mexanndeckre CBOMCTBA
MaTepruaioB. MexaHU3Mbl
pa3pyLICHUS.

[1K-1, 2, 22
OK-5

JlabopaTopHbie U
PaKTHYECKUE PabOTHI,
odopmIieHHE
pe3yJIbTaTOB,
bopmMyIHpoOBKa
BBIBO/IOB,
TECTHPOBAHHE

3 | Tepmuueckas o6paboTka
METAJUIOB U CIIABOB.

[K-1, 2, 22
OK-5

JlaGopatopHbie 1
paKkTUYeCKue padoTHI,
o opmIieHHE
pe3yJIbTaTOB,
dbopmMyIHpOBKa
BBIBO/IOB,
TECTUPOBAHHUE,
UHINBUIYaTBEHOE
3a/IaHHe.

4 | Merta/utH4eCKue 1
HEMETAJUTNYECKUE
MaTepUaIbl.

[K-1, 2, 22
OK-5

JlabopaTopHbIe U
paKTUYECKre PaboThI,
oopmienue
pE3yNIbTATOB,
dbopmynrpoBKa
BBIBOJIOB,
TECTUPOBAHNE

8.2. TumoBbie KOHTPOJIbHBIE 3aIAHUA WIM HHbIE MATEPUAJIbI, HEO0OXOAUMbIE
JJISl OLEHKU 3HAHUM, YMEHHUI, HABBIKOB U (WJIH) ONBITA eI TeJbHOCTH,

XapaKTepU3yI X 3TANbI ()OPMHUPOBAHUS KOMIIETEHIIMI B poLecce 0CBOEHUS

o0pa3oBaTeIbHOM NMPOrPaMMBblI




8.2.1. KommiekT 3aganuii k jaboparopHoii padore Nel
Tema: «MapKUpOBKa KOHCTPYKLIMOHHBIX MAaT€PUATIOB)»
A) OpopMHUTH KOHCIIEKT IO TeMe J1abopaTOpPHOM pabOTHI.

b) Bemonautes 5 3amanuii  uToroBoro Ttecta. KiaccuuuupoBaTh,
pacuudpoBaTh MapKu CILJIABOB.

Bapuant 1 (u enie 14 BapuaHTOB TECTOB)

Ct5T'nc.
V10A
18X2H4MA
K460-3
BpKMi3-1

8.2.2. KommuiekT 3aganuii Kk jJjabopaTopHoii padore Ne2
Tema: « TUTIBI KPUCTATUTMYECKUX PEIIETOK U UX OCHOBHBIC XapaKTEPUCTUKH»
A) OpopMuts oTUET 110 TEME JTAOOPATOPHOU PabOTHI.

b) Beimonuutsk 3amanust K 1abopatopHoit padore.

1. TInockocTh B KyOMUECKOM KPUCTAJUIE OTCEKAET Ha KOOPIAWHATHBIX OCSAX OTPE3KH, PABHBIC a; 2B;
c. Onpenenuth Kpuctautorpaduueckue nuaekcsr miockoctu (hkl)?
2. TloctpoiiTe NMpOCTpaHCTBEHHOE H300pakeHHE IUIOCKOCTeH (Ha mpuMepe KyOa), MMEIOIIUX

kpucraumorpaduueckue uuaekcor (110); (111); (112); (321); (1 IO); (I 11); (I 1 I).
3. Omnpenenute CUMBOJI HaIIpaBJIeHUs, Tpoxoasmiero yepe3 Touku (0, B/3, ¢/3).
4. TlocrtpoiiTe MPOCTPAaHCTBEHHOE U300paKEHHE CAeNyIOMUX HamnpasieHuit B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [121]; [12a]; [111]; [111]; [1 11];

[111]; (21 11;[1 1 17; [211]; [311].
5. IloacumraiiTe 4mMciio aTOMOB B siUeKH W KoopauHanmuoHHoe yucio mist OLK u 'K u T'TTY
PEIIETOK.

B) Beinonuuts 5 3agaHuii UTOrOBOrO TECTA.
Bapmuanr 1 (1 eme 10 BapuaHTOB TECTOB)

1. K cioxHbIM KpUCTAJUINYCCKUM PCHICTKAM OTHOCAT ...
1. KpUCTAJIMUCCKUC KY6I/I‘ICCKI/IG PCLICTKHU

2. PCHICTKHA C OOJIBIIIMM KOJUYECTBOM aTOMOB
3. PCHICTKH, Y KOTOPBIX HA JOJIHO BHCMGHTapHOﬁ STYCUKH IMPUXOIUTCA Ooiee OJHOTI'0 aToOMa
4, PCUICTKH, Y KOTOPBIX HA OOJIHO 3HeMeHTapHOI>'I STYCUKH MMPpUXOAUTCS OAUH aTOM

2. Beibepure cooTBeTCTBYIONIME Xapakrepuctuku s 'K pemerku:
l.a=b=c; a=p=y=90; K=12;k=0,74

2.a=b=c; a#p=7y=90; K=8;k=0,68
3.a=b#c; a=f#y; =12;xk=0,74
4. a=b#c; a=p#y; K=12;x=0,56
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3. YkaxuTe 0003HaueHUs TUIOCKOCTH B MHIEKcax Muiuiepa .

1. (1'10)
/| 2. (101)
e S 3. (011)
L™ 7 4. (110)

/ L

/’/,f’””f /’/
/
/

4.Yxaxure Muaexkcsl Muinepa i HanpaBieHUs

N /I, 1. [112]
e 2. [221]
- 3. [212]
4. [121]

5. CBOIICTBO, 3aKJIIOYAIONIEECs] B HEOJHOPOJHOCTH CBOWCTB MaTepuana B pPa3IMYHBIX
KpuctauiorpadhuuecKux HaIpaBICHUIX, HA3bIBACTCS ...
1. m3oTpomnus

2. aHU3OTpOMHUSs
3. TekcTypa
4. momumopduzm
8.2.3. KommuiekT 3aganmii Kk jJJabopaTopHoii padore Ne3

Tema: «OmnpenesneHne IUIOTHOCTU JHMCIOKAIMA METOJOM 3JIEKTPOHHOMU
MHKPOCKOITU»

A) OdbopmuTh OTYET MO TeME JTabOpPaTOPHOU PaOOTHI.

b) BeimonauTh 3aganus kK 1abopaTopHO padore.

[ToncuuraTsh IUIOTHOCTD JHUCIOKAINR Pa3IUYHBIMU MeTOJaMHU o
3JIEKTPOHHOMHUKPOCKOTIMUECKUM (POTOrpadusim.

B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

Bapmuanr 1 (1 eme 10 BapuaHTOB TECTOB)

1.OneKkTpoHHas MylIKka B MUKPOCKOIIE IPeHa3HAYeHa IS ...
1.60MOapIpOBKM OBEPXHOCTH KaToa
2. GopMHpOBaHUS YCKOPEHHOT'O TIOTOKA JIEKTPOHOB
3. OKYCHPOBKH MOTOKA IEKTPOHOB
4. 60MOapAMPOBKH MOBEPXHOCTH aHO/AA
2. MOMEHT OKOHYaHHUs TIOJIUPOBKH (POJTBIH ONPEAETISIOT 110 ...
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5.

8.2.4. KomIuieKT 3aJaHMii K NPAKTHYECKOMY 3aHATHIO.

1.mosiBieHUIO OTBEPCTHUS B (POJIBre
2.M3MEHEHHIO TOKA B MOJMPOBKU
3. nosiBJIeHUIO Oyiecka Goabpru

4. BpeMeHH NOJIMPOBKU

. Hanbosnee TOUHO MIIOTHOCTH JUCIOKALUN PACCUMTHIBAIOT ...

1.mo sMkam TpaBieHUs

2.110 YHCITY TPaHHUIL

3.METOZOM CEeKYILIUX

4. METOJIOM TIOBTOPHOTO 00X0/1a

. Pazperaronyro criocoOHOCTh MEKPOCKOTIA YITYUIIIAIOT ...

1.ucnosib3ys HOCUTEINU CBETA C MAJIOW UTMHOM BOJTHBI

2. VICTIONTB3YSI HOCHTEJH CBETA C OOJIBIION JTMHOM BOJIHBI
3.ucnob3ys 060siee TOHKUE 0OBEKTHI

4.yMEHBIIINB anepTypy

Pazpemarommast cnocoOHOCTH mpubopa - 3T0...

1.BenmuumHa, oOpaTHas HAUMEHBIIEMY  PAaCCTOSTHHUIO

BOCIIPUHUMACMBIMHU OTACIIBHO

2.HauMEHbIIIee pacCTOAHHUEC MEXKAY OTACIIBHBIMU 00beEKTaMHU

3.BeNMuMHA yyacTka o0pasiia, BUANMOTO B TpHOOpe

MEXY

JBYMSI

TOYKAMH,

4.BGJ'II/I'—H/IHa, OponopuyuoHajibHasd HAMMCHBUIEMY PaCCTOSAHHUIO MEXKAY OTACIIBHBIMU

00BEKTaAMU

Tema: «KpI/ICTaJ'IJII/I‘IeCKOG CTPOCHHUC TBEPABIX TCJI
KpUCTAJULIMYCCKOI'O CTPOCHHA»

A) ObopMHUTH KOHCTIEKT MO TEME NMPAKTUYECKOT0 3aHSATHSI.

b) BeimonHuTsk 5 3a7aHU UTOTOBOTO TECTA.

Bapuant 1 (1 emie 10 BapraHTOB TECTOB)

1. Tebextnl, TepMOIMHAMUYECKH BBITOIHBIC IJIs1 KPUCTAJLIA:

1
2.
3
4.

2. Vxaxute GpopMyiy, ONKUCHIBAIOLIYIO NIEpBbIi 3akoH Puka:
1.

2.

3.
4.
3.
1.
2.
3
4.
4.
1.
2.
3.

. JIaKyHBI
BaKaHCHM

. JTHUCJIOKAIIUU
TPAHUIIBI

h=2+ Dt

h=_2_

VDT
[=-Dxac/ox
I=-Dxoc/ot
KpaeBoii quciokarieil Ha3pIBaeTCs 00IacTh ...
UCKa)KEHHMI KpHCTalla BOKPYT Kpasi TPAaHMIBI 3€pHa
HCKa)KEHMsI KPUCTAIIa BOKPYT Kpast 3KCTPAIIOCKOCTH

51

. pacCTAXKCHUA B KPUCTAJLIIC, O6YCJIOBJ'I6HHYIO HaJIMYHUEM 3KCTPAIITIOCKOCTU
CKaTus B KPpUCTAJLIIC, 06yCJ'IOBJ'ICHHy'IO HAJIMYUECM SKCTPAINIOCKOCTHU

O0bemHbIe 1ePEKThl KPUCTAIUTMYECKOTO CTPOCHUS:
JUCIIOKAINH, LIETOYKH MEXKY3€JIbHBIX aTOMOB
BaKaHCHUH, MEXXY3€JIbHbIE aTOMbI, IPUMECHBIE ATOMBI
MOPBI, TPEIUHBI, OJIOKU

nedexTh
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4. rpaHUILIBI 3€PEH, TPaHUIbl (a3, TPAHUIIBI OJIOKOB

5. bonpmas pasHMIa MeXIy TEOPETHYECKOW U peaJlbHOM IPOYHOCTBIO KPUCTAJIOB

OOBSACHSICTCS HAIMYMEM B KpHUCTAIIaX. ..
1. rpanun 3epeH
2. nUcnoKauun
3. BakaHCHI
4. IpUMECHBIX aTOMOB

8.2.5. KommiekT 3aganuii k jabopatopHoii padore Ned
Tema: «Makpo U MUKPOCKOIIMYECKUN aHAJIA3 CILJIABOB»

A) OpopMuth 0TUET 11O TEME JTAOOPATOPHOU PabOTHI.

b) Beimonuutsk 3a1anust K 1abopaTopHOii paboTe.

1. IlpurotoButh Makpouuiud. BeisIBUT Ha Makpouutude nedeKTbl, HapyIIaolue CIUIOUIHOCTh
MeTaJula, JIMKBALMIO cepbl U (pocopa, CTPOCHHUE JIUTOW CTaJIM, BOJOKHUCTYIO CTPYKTYpY U T.O. U

3apHUCOBATH HX.
2.Kpatko onucarb METOUKY IPUTOTOBIICHUS MUKPOLLTH(]A.

3.UccnenoBaTh MHKPOCTPYKTYpPY CTalM WM 4YyryHa JO M TIIOCJ€ TpaBlieHUs. 3apucoBaTh

Ha0JI0JTaeMyI0 MUKPOCTPYKTYPY CTaJI WK YyTr'yHa
b) Beinonnuts S 3a1aHuii UTOrOBOTO TECTA.

BapuanT 1 (1 emte 10 BapuaHTOB TECTOB)
1. MukpocTpyKTypa CIjaaBoB —3ToO..
1. Tun KpUCTAIUITUYECKOTO CTPOCHUS

2. 3epHa WM KPUCTAJJIUTHI, BUIMMbIE B ONITHYECKUN MUKpOCKOT NpH yBerndeHuu 100-

500pas.
3. Ctpykrypa nedexroB KP, BuguMas B 371€KTpOHHBIM MHUKPOCKOIL.
4. CtpoeHue cruiaBa, BUANMOE TIpH yBenndeHuu B 10 pas.
2.YKaxXuTe MpaBUIBHYIO MOCJIEI0BATEIbHOCTh ONIEpaliil IPU U3TOTOBICHUH MUKpOLLIH(]A.
1. Beipeska
2. TpaBnenue
3. lllnudoBanue
4. ITonupoBanue
3.Meron baymana npeaHa3zHadeH jisl. . .
1. BBISIBIIEHUS MAaKPOCTPYKTYPHI JINTOH CTaIH
2. BBISIBJICHHSI PACIIPEICIICHUS HEMETATNUECKUX BKIIOUCHHIM
3.BBISIBJICHUS] HEOJAHOPOTHOCTHU pacIipe/ieeHusl (JTMKBALUN) CePBI
4.BBIBIICHUS TPaHUIL 3€pEH
4.TlonpoBaHue MUKPOILTH(A TPOBOJAAT C IIEIBIO. ..
1. ycTpaHeHus U300paXKeHUsI TOBEPXHOCTH
2. BBISIBIICHUS TPAHMUIL 3epEH
3. BBISIBJICHHS MaKpOAePEKTOB
4.BBISIBJIICHUS] HEOJHOPOIHOCTH pacnpeseneHus (Jiuksanun) ¢pochopa
5. Pazpemaromias cnocoOHOCTh MUKPOCKOMA- 3TO. ..

1 .BCJIMYHHA, 06paTHa;1 HaUMCHBIICMY pacCTOAHUTIO MCKOY ABYMA TOYKaMU,

BOCIIPMHUMAEMBIMH OTAEIBHO
2. HaMMeEHbIIIee PACCTOSTHUE MEX/Ty OTJENIbHO HA0II01aeMbIMU O00bEKTaMU
3.BeJMUYMHA yJacTKa 00pasia, BUJUMOTo B Ipudope

4.BeJ’II/IqI/IHa, OponopuuoHajibHasA HAWUMCHBIICMY PACCTOAHUIO MCKAY ABYMSA TOYKaMU,

BOCIIPUHUMACMBIMHU OTACIIBHO.
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8.2.6. KommuiekT 3a1anuii k 1adopaTopHoii padore Ne5

Tema:  «MexaHnueckue  CBOMCTBA  KOHCTPYKIIMOHHBIX  MaTE€pUAOB.
OrnpeneneHne MEXaHUYECKUX XapaKTEPUCTUK MPOYHOCTH U TIIIACTUYHOCTH. »

A) OpopMuth oTUET 1O TEME JTAOOPATOPHOU PabOTHI.
b) Beimonuutsk 3aanust K 1abopaTopHoii paboTe.

1.3apucoBarh TaHHYIO BapHaHTOM KPHBYIO PACTSDKEHHS B KOOPIHHATAX «YCHJIHE F -
YIUIMHEHUE A/¢» W BBIOJIHUTH ClIEyIONIee:

2. mpeoOpa3oBaTh B JHAarpaMMy C OTHOCHTEIIBHBIMU KOOPJHHATAMH «HANPSDKCHHE o -
OTHOCUTEIIbHAs Aedopmalius ¢ »;

3. mo mpeoOpa3oBaHHOM JHarpaMMme OINpPENCIHTh CIEIYIOIINE MEeXaHHYECKUe
CBOWCTBA: E - MOJIyJb YNPYTOCTH, Op WM O,, - NpPENEN TEKy4eCTH, Og - HpEJen
NPOYHOCTH, s - OTHOCHTEIBHOE YIJIMHEHHWE, a -CTaTHYEeCKYI BS3KOCTh, D-Momynb
TUTACTUYHOCTH.

BapuanT 1(u1 emie 9 BapuaHTOB 1UarpamMm pacTs>KEHUs )

Aaseai 01 (fii éaa Al @)
12

10 +

| azdocea, &
»

0 T T T T T T T T

0 2 4 6 8 10 12 14 16 18
Gagei aiea, i |
B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1. Vxaxkute BIUsSHHAE HpI/IMeCGﬁ Ha MEeXaHMYeCKHE CBOMCTBA KpHuCTaJuI1a nmpu MIaCTUYECKOM

nedopmanuu:
1. CHWXKAIOT UCXOJHYIO MPOYHOCTH U TIOBBIIIAIOT IIACTHYHOCTD
2. YBETMYHMBAIOT UCXOAHYIO IPOYHOCTh U CHUKAIOT TUIACTUYHOCTH

3. MMPOYHOCTDb U IJIACTUYHOCTb HC U3MCHSACTCA
4. TIOBBIIIAIOT MPOYHOCTH U IJIIACTUYHOCTDH
2. Hpe,Z[CJ'IOM BBIHOCJIMBOCTH HA3bIBAIOT. ..
1.HaHpH)KeHI/Ie, IIpU KOTOPOM MaTe€puall BELACPKUBACT 3aJAHHOC YUCIIO UKIIOB HArpY>KCHUA
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2. HaIpsLKCHUE, IIPpU  KOTOPOM MATCpHal BbBIACPKUBACT HCOIPAHUYCHHOC YHCJIO M[UKIIOB
Harpy>XeHus
3. HampspKeHHe, 10 JOCTIKEHHE KOTOPOTo MPOUCXOIUT pa3pylieHHe
4. HAIpsKCHUE, IIPU KOTOPOM MAaTCPpUall BRIACPKMBACT MUHUMAJIBHOC YHCJIO TUKIIOB HAI'PYKCHUA
3.Ilpu ucnpITaHUU HA pacTsHKEHUE 00paszel] Harpy3uiu 0 HANPSOHKCHUS G1, IIOCIE YEro HarpysKy
CHsUTH. BenmnurHa OTHOCUTENBHOTO YJIMHEHHS 00pa3iia (pHc.) COCTaBIIsET:
1. 20% 2. 8% 3. 4% 4. 2%

10

- — ———— —
-~

24 3 20 &(%)

4. Teepnocts o bpunemtto yCHOBHO 0003Hayaercs:
1. HRC 2. HRB 3. HB 4. HV

5. Bribepure MpaBUIbLHYIO IOCIEN0BATENLHOCTD 110 BO3PACTAHUIO BEIUYNH:
1. oB; oT; onn
2.0T1; onm;, OB
3. onm, oT; OB
4. onm; oB; OT

8.2.7. KommuieKT 3agaHuii k jJJabopaTopHoii padore Ne6
Tema: «/cribITaHUST MATEPUATIOB HA TBEPAOCTH»

A) OpopMuTh OTUET 110 TEME JTAO0PATOPHOU pabOTHI.
b) Beimmonuuts 3a1aHus K 1a00paTopHO paboTe.

1.lns1 mpeIoskeHHBIX MapoK CIUIaBOB 1MOA00paTh METOI U3MEPEHHS TBEPIOCTH.
2.U3mepuTh TBEPAOCTH OOPA3IOB.
3.IlepeBectn moMydeHHbIE 3HaueHUs TBepaocTH B HB. PaccumTtarh mnpoyHOCTH MO
bpunento.

B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

BapuanTt 1 (1 erie 10 BapuaHTOB TECTOB)
1. TBepaOCTHIO HA3BIBAIOT. ..
1. cmocoGHOCTH BO3BpallaTh NEpBOHAYANbHbIE (JOPMY M pa3Mepbl OCIE CHATHS Harpy3KH
2. cnocoOHOCTh MPOTUBOCTOSTh BHEAPEHHIO IPYroro 0ojee TBEpJIOro Tena
3. crmocoOHOCTE IMPOTHUBOCTOATE AUHAMHWYCCKUM HAI'py3KaM
4. ciocoGHOCTH COXPAHATH OCTATOUHYIO JIe(OPMAIIMIO MIOCTIE CHATHS Harpy3Ku
2. OHpC,Z[CJ]I/ITe COOTBCTCTBHUC YCIIOBHBIX 0003HaYeHUIT MEXaHUYECKUM CBOMCTBaM MaTCpI/IaJ'IOB:

l.os 1. TBEpmOCTD
2.0% 2. IIACTUYHOCTh
3.HB 3. ynapHas BA3KOCTb
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4.KCT 4. IpO4YHOCTH
3. Merox PokBenna npeaHa3zHaveH Uik U3MEPEHUS TBEPIOCTH. . .
1. Msrkux marepuanoB
2. TBepIpIx MaTepuaioB
3. TloBepXHOCTHBIX CIIOEB
4. W MATKUX ¥ TBEPJBIX MATEPHUATIOB.
4.YKaxuTe MaKCUMaJIbHOE YCHIINE ITPH U3MEPEHUN TBEPJOCTH 1Mo Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepaocTs 0003Ha4aeTCsl. . .
1.HB
2. Hu
3. HRC
4. HV

8.2.8. KommuiekT 3aianmii k 1adbopatopHoii padore Ne/
Tema: «Onpenenenue ynapHOu BI3KOCTH MaTepruagoB»
A) OpopMuts oTUET 110 TEME JTAOOPATOPHOU pabOTHI.

b) Beimmonuutsk 3a1aHus K 1a60paTopHO paboTe.

1.ITpoBecTu ymapHbI€ HUCIBITAHUS Ha U3rH0 00pa3LOB CTANIM MPHU Pa3IMYHBIX TEMIepaTypax.
2.PaccunTtarh 3HaYCHHUE YIAPHOU BI3KOCTH MaTepurara.

3.IloctpouTts rpaduk TeMIEpPaTypHOU 3aBUCUMOCTH yIaPHOM BA3KOCTH MCCIIETyEMOM CTaIIH.

OnpenenuTh TeMIIEpaTypHbIA NOPOT XJIATHOIOMKOCTH.
B) Beinonuuts 5 3a1aHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. XI1aTHOJIOMKOCTBIO Ha3bIBAKOT:
1.YMeHbleHue npenena npoYHOCTH P MOHMKEHUH TEMIIEpaTyphbl
2.YMmenbllieHHe K03 duiineHTa JMHaMU4eCKOH BI3KOCTH IIPU OHM)KEHUH TeMIIepaTyphl
3.YMmeHblIeHHE (PU3UYECKOT0 Mpejiena TeKy4eCTH IPY NOHMKEHUN TeMIIepaTypbl
4.YBenuueHue npejesna NpoyHOCTH MIPU NOHMKEHUU TeMIepaTypbl
2. VYnapnas Bsaskocts KCUomnpenenser:
1. Y nenpHyro paboTy 3apoKIEHUS U paCpOCTPAHEHUS TPELHHBI.
2. YnenbHyt0 paboTy pacnpoCTpaHEHUs TPELUHBI.
3. PaboTy pa3pylieHus npu IMHAMUYECKUX Harpy3Kax.
4. Paboty miactuyeckoit aedopmaruu npu AMHAMUYECKUX Harpyskax.
3. Tso — 3TO TeMIepaTypa UCIIBITAHU:
1. T=50°C
2. ipu koTopoit KCU = 0,5 MIx / m°
3. mpu kotopoii HabmromaeTcst 50% BsI3KOM cocTaBisOLIeH B n3oMe o0pasua
4.T =-50°C
4. Onpenenute HakTopbl, KOTOPbIE CABUTAOT MOPOT XJIaJHOJIOMKOCTH U3 MOJIOXKeHus ] B
MIOJIOKEHHE2:
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naz

7
1.ymeHblIieHHe pa3Mepa 3epHa

2.TIOBBIIIEHUE YUCTOTHI CIIJIaBa
3.yBeIMUYeHHE COJICPKAHUS TPUMECEH
4. yBenuueHue pa3mepa 3epHa

5. YKaxuTe NPU3HAKK BSI3KOTO Pa3pyLLIECHUS:

l.oTCyTCTBHE «IIEHKN» HA 0Opa3Le

2. KPUCTAILINYECKUN U3JI0M

3. BBICOKAsI CKOPOCTb PACIPOCTPAHEHHS TPELIUHBI

4. yareyHblid U3JI0M
8.2.9. KomiuiekT 3a1aHMii K NPAKTHYECKOMY 3aHSATHIO.
Tema: «AHanu3 XapakTepa pa3pylieHUs] METAJIJIOB U CIJIAaBOB.»
A) OpopMUTE OTUET O TEME MPAKTUIECKOTO 3aHSITHS. .

B) BpInoaHUTH IMPAKTUYICCKUC 3alaHUA.

1.IIpoBectn wuaeHTH(UKAIMIO H3TOMOB (YCTAaHOBUTH BHJ H3JIOMOB) M3 Habopa H3JIOMOB

MCTAJUIMYCCKUX MAaTCPHUAJIOB. PaCCOpTI/IPOBaTB H3JIOMBI 110 BUJaM.

2.3aMepI/ITB OTHOCHUTECIIBHOC CYXXCHUE 06pa3u03 Y IOBCPXHOCTH XPYIIKHUX U BA3KHUX U3JIOMOB.

3. 3aMepI/ITI) JINHY YCTAJIOCTHBIX 30H HaA INOBCPXHOCTHU YCTAJIOCTHBLIX M3JIOMOB. 3apI/ICOBaTB H3JIOM

nu O603Ha‘II/ITI> 30HBI HAa YCPTEIKCE.
B) Brinonuuts 4 3a1aHus UTOrOBOTO TECTA.

Bapuanr 1 (1 enie 8 BapuaHTOB TECTOB)
1.®pakrorpaduueckuii aHaIU3 MO3BOJISET ONPEICIIUTD:
1. momaae BI3KOK COCTABIISIONIEH B M3JIoMe o0Opasiia.
2. YAApHYIO BA3KOCTH CIlJIaBa
3. YCTAJIOCTHBIC XapaAKTCPUCTUKHU CIlJIaBa
4. TBEpIOCTh
2.YKaxuTe NPU3HAKHU BA3KOTO pa3pyLICHUs:

1.00pa3oBanue «ieiiku» Ha oOpasie

2. KpUCTAJNTNYECKUH H3JI0M

3. BBICOKasi CKOPOCTb PaclpoCTPaHEHHUs TPEIIUHBI
4. qaneyHbli U3JI0M

3.Ykaxure GakTopbl, KOTOpbIE OMPEACISAIOT XPYIKOEe pa3pylleHne, Kak HanloJiee OmacHoe:

1. KpucTaIIMUYECKUH N3TIOM

2. HU3Kasi CKOPOCTh PaclpOCTPAaHEHUS TPEIIUHbI

3. OTCYTCTBME 3HAUMTEIbHOM MpeBapuTeNbHOM nedopmanuu

4. BBICOKAsi CKOPOCTb PaclpOCTPaHEHUS TPEILUHBI
4.Yxaxurte BUJ pa3pyLIeHUs, IPU KOTOPOM Ha TIOBEPXHOCTH U3JI0Ma HAOMIOIAIOT 3 30HBI:
30Ha CTAaOUJIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO PAa3BUTHS; 30HA J0J0Ma.
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1.BsI3KO€ pa3pylIeHue
2. yCTaJ0CTHOE pa3pylIEHUE

3. XpynKoe pa3pylieHue
4. yaCTUYHO BSI3KOE, YACTUYHO XPYIIKOE

8.2.10. KommuiekT 3a1aHuii K JJaGopaTopHoii padore Ne8

Tema: «BinusgHue XonogHON miIacTuyeckord AedopMal U TEMIEpPaTypbl
PEKpPUCTAIUIM3aLUU HA CTPYKTYPY U CBOMCTBA CILJIABOBY»

A) OpopMuts oTyeT MO TEME JAOOPATOPHOH PAOOTHI.

b) Beimonuutsk 3a1anust K 1a6opaTopHOii paboTe.

1.M3meputs TONIIMHY M TBEPAOCTh JepOPMHUPOBAHHBIX 0OpasuoB. Paccuurarh creneHb
mwactudyeckol  nedopmanuu. [loctpouth rpaduk 3aBUCUMOCTH  TBEPIOCTH OT  CTENEHU
nedopmaruu.

2PaccunTarh TeMITEpaTypHbIN nopor PEKpUCTAIIN3ALUN JUTSt Menu.IIposectn
PEKPUCTAILTU3ALMOHHBIN OTKUT U OTABIX.

3.M3aMeputh TBEpIOCTh OTOMCKEHHBIX 00pasioB. [locTpouts Tpadukn 3aBUCHMOCTH TBEPAOCTH OT

cTerneHu aedopMaliy Nocie OTabIXa U PeKPUCTAUTU3AIIH.

B) Beinonuuts S 3a1aHuii UTOTOBOTO TECTA.

BapuanTt 1 (u emie 10 BapuaHTOB TECTOR)
1. Kputndeckoii cTenenpio AehopManuy I PEKPUCTALTU3AIMOHHBIX MPOIECCOB HA3bIBACTCH..

l.crenenp pedopmarmy, NpUBOASIIAs TOCIAE HarpeBa JeQOPMHUPOBAHHOTO MarepHaia K
TUTaHTCKOMY POCTY 3€pHa
2.creneHb nAedopManuy, MPU KOTOPOM JOCTHraeTcsi HauOoJibliasi BO3MOKHAs IUIOTHOCTh
ne(eKTOB KPUCTAJUIMYECKOM CTPYKTYpbI
3. MHUHUMallbHas CTeNeHb JAedopmanuu, NpU KOTOPOM 3amac BSI3KOCTH MaTepuaia
CTaHOBUTCS PaBHBIM HYJIIO
4. MUHMMaJIbHAs CTeNeHb Ae(opmaliiy, Npu KOTOPO peKpUCTAIIM3AMOHHbIE TIPOIIECCHl HEe
BBI3BIBAIOT POCTA 3€pEH
2.0T1pIX -3TO TpyMIa SBJICHUN, TPOUCXOASIIUX MIPH HarpeBe 1eOpMHUPOBAHHOTO METAJLIA U
OXBAaTHIBAIOIIHX. . .

1. IIPOLECChI 3apOXKACHHUA U POCTAa HOBBIX 3€PE€H C MCHBIIINM KOJIMYECTBOM I[eq)eKTOB CTPOCHUA

2. mporecchl 00pa3oBaHMs CyO3epeH C MaJOYTJIOBBIMH TPaHHUIIAMHU, BO3HHKAIOIIUMH TIPU
CKOJILYKCHUU M TIEPETIOJI3aHUH UCIOKAINN
3.M3MEHECHUSI TOHKON CTPYKTYphl (TJIaBHBIM OOpa30M YMEHBIICHHE KOJIMYECTBA TOYCUHBIX
ne(heKTOB)
4. nporieccel u3MeHeHUs1 GOPMBI H pa3Mepa 3epeH

3.YkaxkuTe TemMrnepaTypHbI HHTEPBAJ XOJIOAHON 00OpabOTKH CIIaBOB:

1. Toop=Thn
2. 0,4 Tua<To6p<Tun
3. To5p<<0,4T s
4, T06p< Tso
4. YxaxuTe BHEIIHHE MTPU3HAKU POIIECCOB MEPBUYHON PEKPUCTAITU3AIIHN
1.ykpynHeHue 3epHa
2. U3MeNIbYeHuE 3epHa
3. u3MeHeHue GopMbI 3epHa JI0 PABHOOCHOM
4. OTCYTCTBYIOT
5. JIBwxkyIien cuitoit mporecca coOMpaTenbHON peKpUCTAIIH3AIMY SBISETCS:

33



1.yMeHblIEHNE ITIOTHOCTH TUCIOKALUI
2. yMEHbIIICHHE CyMMapHOH BEIMYUHBI IOBEPXHOCTHON SHEPTUH

3.YM€HLH_ICHI/IG CyMMapHOfI BCJINYHHBI OHCPIrUH, 3a CUCT CHHXCHUA OCTATOYHBIX

HaIpsHKEHUN
4. yBenU4eHHUE TUIOTHOCTHU JUCIOKAIINI
8.2.11. KoMmmieKT 3aaHuii KJ1adopaTopHoii padore Ne9

Tema: « Tepmuueckuil aHanu3 CILUIABOBY
A) OpopMuth oTUET 1O TEME JTAOOPATOPHOI PabOTHI.

b) Beimonuutsk 3amanus kK 1abopatopHoi padoTe.

1.3a¢dukcupoBaTh TEMIEPATYpPHI CIIABOB MIPU OXJIAXKAEHUH yepe3 Kaxple 30 cex.

2.HOCTpOI/ITB TEPMUUYCCKUEC KPUBBIC OXJTAXKIACHUA CIIIABOB W OHNPCACIIUTh KPHUTUUYCCKUEC TOYKH

(ha30BBIX NPEBpAIICHUH.

3.HOCTpOI/ITB avarpaMmy COCTOSAHHA «OJIOBO-IMHK», YKa3aTb HAa3BaAHUA JIMHAH AuarpaMmbl U

(ha3zoBbIe MpeBpaIleHus, COOTBETCTBYIONINE JIMHUAM AT PaAMMBI.
B) Beinonuuts 5 3a1aHuii UTOrOBOTO TECTA.

Bapuant 1 (u emie 10 BapuaHTOB TECTOR)
1.HazoBute THII CIljiIaBa, KOTOPpOMY XapaKTE€pHA JaHHAA KPUCTAJUINYCCKAsA pEeIICTKa

1. TBepaplii pacTBOP BHEAPEHUS.
2. TBepapIii pacTBOP 3aMEIICHUS.
3. XUMHUYECKO€E COEINHEHNE.

4. MexaHn4yeckasi CMECh.

O —koMnoHerHm A
@ —~orioHeHT B

2.KpuTHuecKrM 3apoJIbIIieM Ha3bIBACTCS
1. 3apoapIi TBep10# hasbl
2. TaKOM 3apO/JIBIIl, POCT KOTOPOTO COMPOBOXKIACTCS MOBBIIIEHHEM dHeprun ['uodoca.
3. 3apOJIBII CLIOCOOHBIN K POCTY.
4 KpUCTaJNTNYeCKasi YaCTHIIA TPHUMECH.
3.IIpaBmio a3 umeer BUS ......

1.C = K+O-1.
2.C=D+K+1
3.C=d-K+1
4.C = K-d+1

4.Ha pucyHke npejacTaBieHa Auarpamma ......

34



T
K F
c \E /"f_
1 3 ;
|'[l |
o2 =4 '
a ! BmEn | B

1.01HOKOMIIOHEHTHAS

2.C XUMUYECKUM COCTMHEHUEM.

3.C OTCYTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHHH.

4.C orpaHn4eHHOM pacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSTHUU
5. JIBmwkyten cuiioi mpoiecca pazoBoro nepexoma siBasSeTCs

1.cTenenp nepPeoOXIAKICHUS CUCTEMBI.

2.pa3Mep KPUTHIECKOTO 3apO/IbIIIa HOBOU (ha3bl.

3.Temreparypa CUCTEMEI.

4.pa3HOCTh TEPMOJUHAMUYECKUX TOTSHIINAIOB (a3.

8.2.12. KommuiekT 3aganuii k jadopaTtopHoii padore Nel(

Tema: «AHaIU3 AxarpaMM COCTOSTHHSIIBYXKOMITOHEHTHBIX CHCTEM »
A) BBITIOTHUTE HHIUBUYAIBHOE 3aJJaHUE K J1abOpaTOpHOU padoTe.

3apucoBaTh, COOJOJAs MAacIITad, JAHHYIO BapHAHTOM JHAarpaMMy COCTOSHHUS M BBIITOJIHHTH
clleyIonee:

a) YCTAaHOBWTH THIT JAHHOW JHarpaMMBbl;

0) ompenenuTh CTPYKTYPHBINA U (ha30BBIH COCTAaB BCeX 00JIacTeil U OTpa3UTh ero
COOTBETCTBYIOIIUMH OYKBEeHHBIMH 0003HAYCHHUSIMHU Ha TUarpaMme;

B) OIIPEJCITUTH MMOJIOKEHHE CIUIaBa, TJAaHHOTO BAPUAHTOM, Ha THarpaMMe COCTOSHUS;

') ONpPEACTUTh YUCIO CTENEeHEeW CBOOOJBI CIIaBa B €r0 KPUTHYECKUX TOYKAX MB TEMIIEPATYPHBIX
WHTEPBAIAX MEXKIY KPUTHUYECCKUMH TOUYKaMu 1o mpaBwiy (a3 ['mOOca W MOCTPOUTH KPHUBYIO
OXJIaXKJICHUS 3TOTO CIUIaBa B KOOPMHATAX TEMIIepaTypa-BpeMs;

1) ONpEeACTWTh [UId 3aJaHHON BAapUAHTOM TEMIIEpaTyphl CcIlaBa cOCTaB (a3 W BecoBOE
cooTHoIIeHue (as;

€) 0XapaKTepU30BaTh CTPYKTYPY 3aJaHHOTO CIIJIaBa IPH KOMHATHOM TeMIIeparype.

Bapuant 1 (u enre 20 BapuaHTOB JUarpaMM COCTOSTHUS )
t°’c
2400
2200 ¥
N 2150
2000 \\\\ /—'//7

1800 N~
N, Y

| ! :

1600 I - i
l \
1400 ' 4 }
1200 | I
0 10 20 30 40 50
Ru i
%Ti TiRu
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b) Beinmonuuts 5 3agaHuii UTOroBOro TECTA.

Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)
1.Yxkaxure ¢a3pl, HAXOIAIMECS B paBHOBECHH Ha JIMHUM JIE nuarpaMMbl COCTOSIHUS

I

I
P ——
n
C m
h
1.1 2.2 3.3

1.B + KuUOKoCTh

2. A+HXKHUIKOCTD
3.A+ B + kuakoctb
4.A+B

4.4

3.dopmyna, onpenensonias KOJIUIecTBO TBEpaoH ¢da3bl B Touke «b» cruraBa [ umeet BuUf ......

G I IT
[ /“E
\c
a
b \/
o i (n}
|
|
A 1 E

1.A= a—b x100%
bc

2.A=Ex100%

ac

3.A=g><100%

ab
4. A= 2 100%
bc

4.Yxaxxurte CTpyKTypy ciuiaBa |l mpu koMHaTHOM Temmeparype

T
[
[
NN
b
P
A

l.a+

2.B+A

3. B + aBTektuka (A + B)
4. B + sBrekTuka (o +f)
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5. VKaXuTe 4MCiI0 cTeneHeil cBOOOAbI B TOUKE «ay» cruiasa |

1. Homs
« I 2. Onna
F 3. JlBe
C \E //i’;ﬁ_ 4. Tpu

n
2 : 4 EmEBn

8.2.13. KommuiekT 3agaHuii k JJabopaTopHoii padore Nell

Tema: «MUKPOCKONTMUECKUN aHATIM3 METAJIOB U CIJIaBOB. CTpyKTypa

YTJIEPOIMCTON CTAH B PABHOBECHOM COCTOSTHUH»
A) OpopMuth O0TUET 11O TEME JTAOOPATOPHOU pabOTHI.

b) Beimonuutsk 3amanus Kk 1abopatopHoit padoTe.

1. Boeruepturh aMarpaMMmy COCTOSIHHS JKENIE30-yIJIepOJ Ha pa3BEepHYTOM JIUCTe Oymaru.
[Toctpouts TepmMuueckue KpuBble oxmaxknaeHus st ctaner ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHueM (ha30BbIX NMPEBpaIEHUN 1 KOHEYHOU CTPYKTYPBI.

2. TlpoBectn MHKpOCKOTHMYECKHH aHanmu3 obOpasmnoB (5 mT.). OnpeneauTs MUKPOCTPYKTYPHI U

3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOWUIHBIX CIUIABOB C PAa3IMYHBIM KOJIUYECTBOM

yraepoaa (3 mrT.), 3BTEKTOUTHOTO U 3a3BTEKTOUIHOTO CILIaBOB.

OmnpenenanTs KOJIMYECTBO yriiepoa B oopasiax gossrekrouanoi ctamu (TOCT 1050-74).

4.  YcTaHOBUTH B3aUMOCBSI3b MEXIY YIJIEPOJOM U CBOMCTBaAMH CIUIAaBOB, OCTPOUTH I'padUKH MO
TaHHBIM Tao0J. 1 (cripaBOYHBIC MaTEpUAIIBI).

W

B) Beinonuuts 5 3aiaHuii UTOTOBOT'O TECTA.

Bapuant 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro Takoe dhepput?
1) XuMudeckoe CoeTMHEHHE
2) MexaHu4eckasi CMECh
3) TBepaplit pacTBOp yriiepoja B o-Keiese
4) TBeppli pacTBOP yriiepoja B y-kKele3e

2. Kakyro ctpykrypy umeer cmias ¢ cogepxkanuem 0,45 %C?
1) Ilepnur
2) ®@eppur + nepauT
3) ®epput + LHIEMEHTUT BTOPUYHBII
4) ®eppuT + EMEHTHUT TPETUUHBIN
5) deppur

3. Ilpu xakoii Temneparype npoucxoaut oOpasoBanue nepiaura B case 0,50 %C?
1) JIuansg PSK
2) Jluaus GSK
3) Jlunus SE
4) JIuausa PG
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5) JIunus PQ

4. Kak BBITTISLIUT 1O MUKPOCKOTIOM (peppuT?

1) B Buze cBeTibIX 3epeH

2) B Buze TEMHBIX 3€peH

3) B Buje cBeTIION CETKH M0 TPaHMIIAM 3€peH

4) B Buze CBETIIBIX UIJT

5) B Bujie CBETIIBIX MEJIKUX YACTHII 10 TPAHUIIAM 3€peH

5. Kako#i u3 criaBoB Oy/1eT UMETh BBIIIE TUIACTUYHOCTH?

wmn

1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cruag 0,8 %C
4) Crnas 0,6 %C
5) Crnag 0,01 %C

8.2.14. KomnuieKT 3aaaHuii k JJabopaTopHoii padote Nel2
Tema: «. CTPyKTYpa, CBOIiCTBA U NPUMEHEHHE YYTYHOB»
A) OdbopMHTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) Beimonuuts 3a1anust K 1a00paTopHOii paboTe.

MeractabmipHas U cTabuiibHast (OTAETBLHO) AWArpaMMBbl ¢ YKa3aHHEM Ha HUX CTPYKTYPHBIX
COCTaBIISAIOIIUX.

N3yunTs o Mukpockonom npu yeenudeHnn X500 umeromuiicss Habop MUKpOILIU(OB.
3apucoBaTh CXeMaTHUYHO MUKPOCTPYKTYPY.

JlaTb XapakTepHCTUKY 4YyryHa IO CIEQyIoIled cXeme: Kilacc 4YyryHa, nojkiacc, ¢opma
rpaduTa (I CephIX YYTyYHOB) WJIM TPOIEHT yriiepoaa (s OenbIX), Croco0 IMOTy4eHHS,
XapaKTepUCTUKA METAJUIMYECKON OCHOBBI.

[TocTpouth rpadmky KpHUBBIX OXJIAXKICHHS ABYX CIUIABOB (IO 3aJaHUIO IpernojaBaTelis) ¢
ONMCAHUEM TMPOILIECCOB, MPOUCXOAIIMX B KaXIOW KPUTUYECKOM TOYKE M MEXKIY HUMHU.
DBTEKTHYECKasl U IBTEKTOUIHAS PEAKIIUH.

B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH n3o0pakeH Ha pucyHke?

1) cepwlif ¢ MEIKOIUIACTHHYATON
¢dopmoii rpadura

2) cepblif ¢ KpYMHOIUTACTUHYATON
dopmoii rpadura

3) BBICOKOMIPOYHBIN Ha (heppUTHOM
OCHOBE

4) BBICOKONPOYHBIA Ha HEPIUTHOU
OCHOBE
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2. Kakas cTpykrypa OyzneT y KOBKOTO Yyr'yHa, €Clid TOcie TpapuTU3alud B METAIUTMYECKON

ocHoBe octayiock 0,8%C?

H®d+T
2) D +I1+T
HI+T

AT+ 1+ 11

3. Kakyro cTpyKTypy UMeeT JOIBTEKTHUECKHII Oelblil 4yryH mpu temmeparype 450°C?
1) mepnuT + EMEHTUT BTOPUYHBIH + JieeOypuT
2) nepyut + enedypur
3) nepauT + HEMEHTUT NePBUYHBIN + J1e1e0ypUT
4) ayCTEHUT + LEMEHTUT BTOPUYHBIN + J1e1e0yput

4. Kakoe npeBpamienue nporekaet Ha juand CD?
1) )KUIKOCTh — IIEMEHTHUT MEPBUYHBII
2) )KUJIKOCTh — IIEMEHTHUT BTOPUYHBIN
3) KUJIKOCTb — ayCTEHUT
4) )KUAKOCTHh — JIeIeOypHT

5. CKOJIBKO yTiiepo/ia COACPKHUT TEPIUT B PEPPUTO-TIEPIUTHOM KOBKOM UyryHE?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 29%C
5) 4,3%C

8.2.15. KommuiekT 3aganuii k JadoparopHoii padore Nel3

Tema: «MccrmenoBanue BIMSHUSA CKOPOCTH OXJIAXICHUS Ha TBEPAOCTH

YTJIEPOJAUCTON CTaIN

[98)

A) OpopMuTh OTUET 110 TEME JTAO0PATOPHOU PabOTHI.

b) Beimmonuuts 3a1aHus K 1a00paTopHO paboTe.

. HSyLII/ITB OCHOBHBIC BUbI TepMquCKOﬁ O6pa6OTKI/I YFﬂepOHHCTOﬁ CTaJI1 U NOJIydacMbIC TIpU

9TOM CTPYKTYPBhI.

. OHpe,Z[CJ'II/ITB TEMIICpATypy HarpeBa Hccnez[yeMoﬁ CTajlau.

[IpoBectn oxjaxkaeHHE OOPA3LOB C Pa3TUYHON CKOPOCTHIO, HCHOJB3YS Pa3TUYHbIC BUIIBI
TEPMHUUECKON 00pabOTKU U Cpe/Ibl OXJTIXKICHUS: OTKUT (OXJIAXKICHHUE C TIeUbl0), HOPMaIU3aIUI0
(oxmaxkieHre Ha BO3IyXe), 3aKaJIKy B Maclie M BOJIE.

. OHpe,[[eJ'II/ITB TBEPAOCTL CTAJIU B 06pa3uax, OXJIAXKJICHHBIX C pa3J'II/I‘-IHOI\/'I CKOPOCTBIO. HOCTpOI/ITL

rpa¢uk 3aBucumoctH TBepaoctu cranu (HRC) ot ckopocTu oxmnaxaeHus.

. I/I306pa3I/ITB AuarpaMmmy U30TCPMUUICCKOTO IMMPEBPAILICHUA aYCTCHUTA, YKAa3aThb HA3BAHUC JIMHUU U

o0nacT (Ga30oBbIX MPEBPALLICHUN.

. OHpe,Z[eJ'II/ITL MUKPOCTPYKTYPY CTaJIX IOCJIC pa3JIMYHBIX BUIOB TepMquCKOﬁ 06pa6OTKI/I 1o art-

J1aCy MUKPOCTPYKTYD.

B) Beinonuuts 5 3aaHuii KTOrOBOTO TECTA.

Bapuant 1 (1 enie 8 BapuaHTOB TECTOB)
1.C YBCIIMYCHUCM CKOPOCTH OXJIAXKACHUA NUCIICPCHOCTD (peppI/ITO-LICMCHTI/ITHOﬁ CMCCH...
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BO3pacTacT

YMEHBILIAETCS

HE U3MEHSETCS

4. W3MEHsEeTCS NePUOIUYECKU

wnh e

2.C yBenmMYEHHUEM CTEIICHH MEPEOXJIAXKICHHS YUCIIO 3apOIbIIIeH, 00pa3yroInXCcs B €AUHUILY
BpPEMCHH. ...

1. Bo3pacraer
2. yMEHbIIACTCs
3. HE U3MEHseTCS
4.cHayvao BO3pPACTAET, a 3aTEM YMEHBIIIACTCS.

3. Tepmuueckasi 00pabOTKa, COCTOSIIIAsl U3 HArpeBa CTaJld B ayCTEHUTHYIO 00J1aCTh, BBIACPKKU U
OXJIQKICHUS Ha BO3yX€ HAa3bIBACTCH. ..

1. 3akanka

2. OTIyCK

3. HOpMaJTU3aIus
4. OT)KHUT

4.YKaxuTe MaTeMaTHYECKOE BbIPAXKEHUE, OTIPEAEIISIONIEE 36pPHOTPAHUYHOE YIIPOYHEHUE.

_ -1/2
1. 0, =0,+kd

2. 0, =0,+aU"C"
3. 0T=00+aGb\/;
4. o, =0,+aGb’L

5. Haubounb11yo TBep0CTh, U3 NEPEUNCIIEHHBIX CTYKTYPHBIX COCTABIISIONINX, UMEET..

=

1. mepiut
2. TPOOCTUT
3. copour

4. Geppur

8.2.16. KommuiekT 3a1anuii k 1adopaTopHoii padore Nel4

Tema: «3akasika yriiepoAUCTBIX CTAJICH»

A) OpopMuTh OTUET 110 TEME JTAO0PATOPHOU pabOTHI.

b) BeimonauTs 3aganus k JabopaTopHoii padorte.

OmnpenenanTts TBEPIAOCTH 0OPA3IOB 10 3aKalku Ha nmpubope PokBesia mo mkaie B.
OmnpenenuTh TeMIEpaTypy 3aKalKH MOJyYeHHBIX 00pa3lioB B COOTBETCTBHU C COJCPIKaHHEM
yrieposa, ¥ BpeMsl BBIIECPKKH B [I€YM B 3aBHCHMOCTH OT pa3MepoB 00pasIioB.

ITpoBeCcTH TEXHOJOIMYECKMH IMPOLIECC 3aKalKh OOpa3lOB B COOTBETCTBYIOIIMX 3aKaJOYHBIX
cpenax.

3amMepuTh TBEPAOCTh 00pa3ioB Ha mpubdope Pokseria mo mikane C mocie 3aKajiky U 1o
MOJIYYEHHBIM JAHHBIM MOCTPOUTH 3aBHCUMOCTH TIOCIIC 3aKaJIKH:

HRC=f(C%), HRC:f(Vox ). depes aHann3 MoTy4eHHBIX 3aBUCUMOCTEH chopMymmpoBaTh
BBIBO/IBI.

W3y4nTh, CXEMAaTHYECKH 3apUCOBATh M OMHCATh MHKPOCTPYKTYPY KOMIUIEKTa 3aKaJICHHBIX
oOpa3ioB npu yBenuueHuu x500.

ITo 3amanuio mpenojaBareis W300pa3uTh HA JAUArpaMMax M30TEPMHUYECKOTO MPEBPAIICHUS
ayCTEHWTa pa3JHYHbIC BHUAbI 3aKalku (M3MeHsss T HarpeBa M CKOPOCTH OXJIaXKICHHS).
Omnucatp (ha3oBbIie MPEBPAIICHHS U KOHEUHYIO CTPYKTYPY CTajei.
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B) Beinonuuts 5 3agaHuii UTOrOBOTO TECTA.

BapuanT 1 (1 emwte 11 BapuaHTOB TECTOB)

1. Kakoii U3 crutaBoB 1OCIIe 3aKaik OyJeT UMETh BbIIIE TBEPAOCTH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpyKTypa nloKa3aHa Ha pUCYHKe?

- — 1) MapTeHCUT MEIKOUT0JIbYaThIi
2) MapTeHCuT KpYIHOUT0JIbYAThIN
3) MapreHcuT + TpOOCTUT

4) MapTeHcuT + LIEeMEHTUT

3. KakoB MeXaHM3M MapTEHCUTHOTO MTPEBPALICHUS?

1) Auddy3noHHbIit
2) be3guddy3roHHbIH1

4. Kakas ctpykTypa chopMupyercs y ctanu Y8 Mpu yKa3aHHOW CKOPOCTH OXJIAXKICHUs?

tc 1) TpoocTut
Acy 2) MapreHcuT
3) MapreHncur + depput
n .
— 4) MapTeHCHT + IIEeMEHTUT BTOPUYHBIH
‘\
\
gt
5. CKOJBKO YIiIepoa COAEPKUT MAPTEHCUT CTau 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

8.2.17. KommiekT 3a1aHuii Kk jadopaTopHoii padore Nel5
Tema: «OTmycK cTanm»
A) OdbopmuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimonauTs 3aganus k 1abopaTopHoii padoTe.

1. OHpC,I[CJ'II/ITL TEMIICPATYypPy 3aJJaHHOTO MNpCHoJaBaTCJICM BHIa OTIIYCKa U BPEMsS BBIACPIKKU

o0pasiia mpu BEIOpaHHOU TeMIIepaType.
2.  IIposectu oTmyck 0Opa3IoB.

3. OHpe,I[eJ'II/ITL Ha TBEpAOMCPEC II0 HIKAJIC C TBECPAOCTh OTITYILICHHBIX o6pa3u013 HOCTpOI/ITB

sapucumocts HRC=f(T,,,,, ) ans cranu 45 u 06bACHUTS NPUUMHBI TA/IEHUs TBEPIOCTH.



4.  (CxeMaTHYECKU 3apUCOBATh CTPYKTYpPY IMOCIE BCEX BHUJOB OTIIYCKa W OMHUCATh IPOLIECCHI,

MMPOTCKAOIUC B yFHCPOHHCTOﬁ CTaJIM IIPU HU3KOM, CPCAHEM U BBICOKOM OTITYCKE.

B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

BapuanTt 1 (1 enie 11 BapuaHTOB TECTOB)

1.Kakas cTpyKkTypa UMEET BbIIlI€ IIIaCTUYHOCTh?

1) 2) ) _ 3)

f: 1 . ooooo & o O o O o [ - {/ --'-H
RN o000 AR
e . e DD DDD |\_\ e
AR o o ~\e

+°-:--> +°¢°¢¢¢ DD DDD \ _,-"" J!
- °¢ s 7 D D j \\ N
P P A, f \.
e 6 00oo NP

2. JIns Kakux AeTaneil IpuMEeHsIeTCs CPETHUM OTITYCK?
1) JInst mHCTpYMEHTA, PACCUMTAHHOTO Ha Oe3ynapHbIe Harpy3Ku
2) [nst TsKeNo Harpy >KeHHbIX LIECTepeH
3) [dns peccop, NpyXHUH

3. Kakyio Tepmudeckyro 00pabOTKy HEOOXOIMMO TPOBECTH JUIsl CTalu
MapTEHCUTA, YTOOBI MMOJTYIUTh CTPYKTYPY copourta?

1) Otmyck (300 — 400) °C

2) Otmyck (500 — 600) °C

3) 3akanka + BBICOKHH OTITYCK

4) 3akanika + CpeHUN OTITYCK

50 co crpykTypoi

4. Kako# npo1ecc MpoTeKaeT B CTAJIM MPU HU3KOM OTITYCKe?

1) YMeHblIeHHE CTENEHH TETPAroHAJIbHOCTU PELIETKH MapTeHCUTa B Pe3y/bTaTe YacCTUYHOM
muhdy3um yriepoaa

2) IlonHbIii pacriag MapTeHCUTA

3) OGpa3oBanue &-KapOUI0B

4) Ipespamenue Aocr. B Mo,

5. Ha kakue (a3bl pacnaaaeTcsi MApTEHCUT MPH BHICOKOM OTITyCKe?
1) ®eppur
2) ®eppHur + EMEHTHUT
3) LlemeHTHT
4) AycteHuT

8.2.18. KommuiekT 3agaHuii k ja6opaTopHoii padore Nel6
Tema: «OTKUT cTanEH»

A) OdbopmuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) Beinonuuts 3aganust K 1abopatopHoii paboTe.

[TonmyunTs OMBITHBIE OOpA3Ilbl, 3aMUCaTh MApKy CTalM, HCIBITaTh TBEPAOCTh OOpa3loB IO
Poksenny (mkana B).
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2. 3akamute oOpasubl oT TemnepaTypbl Ac3 + (30...50)°C ¢ BbIIEpXKOM WX MPHU yKa3aHHOUH
Temreparype |SMUH M OXJIaXJICHHEM B BOJE M HCIBITaTh Ha TBEPAOCTH MO PoxBemmynocie
3akanku (mkana C).

3.  Harpers 3akanennbie o0pasubl 10 temnepatypsl Acs+(30...50)°C u BbIIEpKaTh UX B NEYH
15Mun.Oxnmaaute  oOpazenr Ne 1, mouiexamuii  HOpManM3aluMd, HAa  CHOKOHHOM
Boznyxe.llepenectn oOpaszery Ne 2, mojuiexkanmuii M30T€PMHUYECKOMY OTXKHUIY, B I€Ub C
temriepatypoit 690...700°C, Beraepxath 30MUH U OXJIAUTH HA CIIOKOWHOM BO3/yXE€.

4.  3ayucTUTh TEpMUYECKH 00paboTaHHBIE 00pa3lbl HAXKAAYHOH OymMaroil M HCHBITaTh Ha
TBepAocTh o PokBety (mkana B) nocie omxura.

5. CxemaTHyecKH 3apHCOBAaTh MHUKPOCTPYKTYPBHI IOCIE 3aKAJIKH, H30TEPMUYECKOTO OTXKHUTa,
HOPMAJIM3AlMK C ONMHCAHUEM DPEKHMOB TEPMHUYECKONH OOpabOTKM M yKa3aHHEM CYIIHOCTH
CTPYKTYPHBIX MPEBPALICHUN.

B) Beinonuuts S 3a1aHuii UITOrOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOR)

1. Kakas cTpykTypa chopmupyercs y 3a3BTEKTOMTHOW CTalM MPH H30TEPMUUYECKOM pacraje
ayCTEHUTA I10 IPUBEJICHHOMY PEXUMY?
1) lepaut
g | 2) ®epput + nepaut
LC a—\—\ - Ac3 3) TIlepmutr +  HEMEHTUT
-—— -~ - Acl BTOPUYHBIN
4) TpoocTut
5) Copbut

>Lgt

2. VYkaxure TEpMUYECKYyI0 O0OpabOTKy, KOTOPYK0 HEOOXOJUMO TPOBECTH IMEpe] 3aKalKou
3a9BTEKTOUIHBIX CTaJCH.

1) Pexpucramin3anoHHBIA OTKUT

2) Hopmanuzanus

3) Otmyck

4) TTosHBIN OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojae. Omnpenenure BUA TEPMUUECKON
00paboTKH.

1) OTxur NOTHBIN

2) OTXKUT HENOJIHBIN

3) 3akainika moynHas

4) 3akanka HemoJIHAas

5) Hopmanuzanus
4. Kakyio TtepMuueckyro o0pabOTKy HEOOXOOMMO TIPOBECTH, YTOOBI YCTPaHUTh CTPYKTYpPY
BHUJIMAHIITET TIOCIIE CBApKH?

1) TTonHbI#H OTXKHUT

2) HenosHelil 0TKUT

3) Pexpucrannu3aiioHHbIA OTKUT

4) OTtmyck
5. VYkaxute Ha C-00pa3HbIX KpPUBBIX TOYKM Hauajla M KOHIIA pachaja ayCTeHHTa MpHu
M30TEPMUYECKOM OTXKHIE M0 YKa3aHHOMY PEXKUMY.
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1a,l
2)c,d
3)a,c
4) b, |
5)a,d

8.2.19. KommuiekT 3aganuii k 1adopaTopHoi padore Nel7

Tema: «HUCCIECOOBAHUE BIUSIHUSA JICTUPYIOIIUX 3JICMCHTOB Ha IPOKAJIMBACMOCTD

CTaJIE METOAOM TOPLIEBOU 3aAKAJIKHA»

)

A) OpopMuts oTUeT 1O TEME JTAOOPATOPHOU PabOTHI.

b) Beimonuutsk 3a1a0ust K 1a00paTopHOii paboTe.

. M3yunTh XapaKTEepHUCTUKH NPOKAIMBAEMOCTH, YCTAHOBKY JUIS TOPLEBOM 3aKaJKH, METOJIUKY

MIPOBECHUS TOPLIEBON 3aKaJIKH.
BriOpate TemmepaTypy HarpeBa MO 3aKajdKy JUIS YIJIEPOJUCTON CTaiav, JApyrod u
JICTHPOBAHHOM HCCIIETYEMBIX CTaJICH.

. BeimepxaTte oOpasupl B meud MpU BeIOpaHHOW Temmeparype HarpeBa. I[IpoBectu TopIieByIO

3aKajKy 00Opa3ioB U3 YIIIEPOAUCTON U JIETUPOBAHHOM CTaJICH.
[Ipotounts B o0Opa3max mbicku TrayomHOoW 0,5 MM 1o oOpasyromuMm MwMHApa (C ABYX
MPOTUBOMOJIOKHBIX IO JUAMETPY CTOPOH).

. 3aMepI/ITI) TBEPAOCTH CTaJIM IO MIMHE IUIOINAaJ0K HaduMHAA OT TOopLa, 4c€pes3 1,5, a 3aTEM 4Epe3 3

MM.

. [locTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPJMHATAX «TBEPAOCTH - PACCTOSHUE OT TOPIIay.
. Ucnone3ys manubie Tabmunpl 17.1, onpenenuth riyOMHY MPOKAIMBAEMOCTH YIJICPOJUCTOW H

JICTUPOBAHHOM CTaseH.

B) Beinonuuts 5 3agaHuii KTOrOBOTO TECTA.

Bapuant 1 (1 enie 9 BapuaHTOB TECTOB)

1.

IIpokaIMBaeMOCThb 3aBUCHUT:

1) oT TemnepaTypsl 3aKaJIKH

2) OT CKOPOCTHU OXJIAXKICHUS

3) OT XUMHUYECKOTO COCTaBa CTAJIH
4) oT cCKOpOCTH Harpena

2. Ha xakoM U3 prUCYHKOB 1/13060a>1<eHa CKBO3HAs IIPOKAITMBAEMOCTh?
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LXGPOLS INDKY

(&)

A
2)B
3)A,B

4) HET MPaBUJILHOTO OTBETA
3. Ilpu kakoM ycioBuu o0paselr (aeraiab) IPOKAINBAETCI HACKBO3h?

1) mpu CKOPOCTH OXJIAXKACHUS 110 CEYEHUIO O0JbIle V Kp.
2) pu CKOPOCTH OXJIAKJICHUS 10 CeUeHUIo V Kp.
3) pH CKOPOCTH OXJIAXKACHUSI MEHbIIE V Kp.
4) oOpa3zelr He MOKET MPOKATUBATHCS HACKBO3h
4. B kakoil cpejie OXJIaK/IaT YIJIEPOANCTBIE CTATN IPU 3aKaIKe?

1) Bona
2) macio
3) BO3MyX
4) neup

5. Kakoil JIerupyromuii 3JIeMEHT HE 3aMeJUIsIeT pacnajl ayCTeHUTa?

1) Ni
2) Cr
3) Co
4) Mg

8.2.20. KomnuiekT 3aaaHuii k 1abopaTopHoii padore Nel§

Tema: «XuUMHUKO-TepMHUUECKast 00pabOTKa cTamm»

A) OdbopMuTh OTYET MO TeME TabOpPaTOPHOU pabOTHI.

b) Beimonauth 3aganus k JabopaTopHoii padorte.

1. TIpuBecTH MHUKPOCKOMMYECKHM aHaIN3 NUIM(OB MOCIe EMEHTALUU U a30THpoBaHus. OLEeHUTbH
TOJIIIMHBI TUPPY3HBIX CIOEB.

2. OmnucaHue Ha3Hau€HWs JAHHOTO BHJA XHMHUKO-TEPMHUYECKOM 0OpabOTKH, €ro JOCTOMHCTB,
HE/I0CTATKOB M TEXHOJIOTUH NPOBEICHHUS.

3. Ilo Ttommuue auddy3HOro crnosi paccuuTaTh BpeMsl MPOBEIEHUS XUMHUKO-TEPMHUYECKON

00paboTKH.
4. TlpenacTaBuTh PEKUMBI TEPMHUECKOW OOpabOTKM B BHUjE Tpaduka MOCHe IAHHOW XHUMHUKO-

TepMUYECKON 00pabOTKH, €CIIM OHA TIPOBOIUTCS.
5. 3apucoBaTh CTPYKTYpPY MOBEPXHOCTHOTO CJIOS CTAJIU TOCIIE XUMUKO-TEPMHUECKON 00pabOTKH.

B) Beinonuuts 5 3agaHuii KTOrOBOro TECTA.
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Bapuant 1 (1 enie 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBII Ci10# 0071a1aeT MaKCUMAJIBHOM TBEPOCTHIO TIOCIE. . .

1. nemenTanuu

2. a30TUPOBaHUS

3. HMaHUPOBAHUS

4. GopupoBaHus
2. Yxaxwute pexxuM TO nocie neMeHTauu peKOMEHIOBaHHBIH [T U3AEIHHA, K KOTOPhIM
MPEIBABIISIOT 0CO00 BHICOKHE TPEOOBAHHS M0 MEXaHUYECKUM CBOKCTBAM.

1. Hopmanuzanusi.

2. 3akajka C lIeMEHTAallMOHHOTO Harpena + HU3KUH OTITyCK.

3. 3axanka ¢ 850 °C + HusKHii OTIYyCK.

4. 3akanka ¢ 880°C B mace + 3axanka ¢ 760°C B Bojie + HU3KHIl OTITYCK.
3. )1 1ieMeHTaIH UCTTOB3YIOT ...

1. HU3KOYTIIEPOIUCTHIE CTAIH

2. BBICOKOYTJIEPOJUCTHIE CTalIN

3. cramu, nerupoBannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.Pacrioyio’XuTe CTPYKTYpHBIE COCTABJISIIOIIME IO HOPSIKY OT TIOBEPXHOCTH B TIIyOb
LIEMEHTOBAHHOTO CJIOSI.

1.IT+ I n

2.0+ 11

3.A+II

4.11
5.3aBucUMOCTb ITyOHMHBI TU(PGY3HOHHOTO CJIOS OT TEMIIEPATYPHI U BPEMEHH BBIJICPIKKH
OIMCBIBAETCSI MAaTEMATUYECKOH 3aBUCHUMOCTBIO. ..

1.h=Dvz
2.h=2DV\t
3.h=2V(tD)
4.h=2Dt

9. O0pa3oBaTe/ibHbIe TEXHOJIOTHM M MeETOJAMYECKHE YKA3aHHUS MO OCBOECHHIO
AUCHUILINHBI (Y4eOHOro Kypca)
[Ipu wu3yuenunm Kkypca «MarepuanoBeieHUE» HUCIOIB3YIOTCA  CIEAYIOIINE
oOpa3oBaTeIbHbIE TEXHOJIOTHH:
- TEXHOJOTUU TPATUIMOHHOTO 0O0ydeHus B (¢GopMme JeKiuid, 1abopaTopHbIX,
MPAKTUYECKUX pabOT U CAMOCTOSITEIBHON PabOThI CTYACHTOB;
- TEXHOJOTUSA OaUIbHO-PEUTHHTOBON CHUCTEMBI OIICHKH YCIIEBAEMOCTH CTYJEHTOB,
BKJIFOYAsi TECTUPOBAHUS KaK (POPMY KOHTPOJIS 3HAHUM CTYICHTOB.
-uH(QOPMAITMOHHBIE TEXHOJIOTHH (BU3YyaJbHBIC JICKIIUU C HCMOJb30BaHUEM
MIPE3EHTAIMOHHOTO MeTOAa 00yUYeHus).

Meroauyeckre pEeKOMEHAAIMU CTYJIEHTY W  MPENnoJaBaTelll0 H3JI0KEHbI B
METOJUYECKUX YKAa3aHUSX K JJaDOpaTOPHBIM paboTaM:

1.JTabopaTopHBIi MPaKTUKYM K BBIIOJIHEHHUIO JTaOOPATOPHBIX U y4eOHO-
HCClIeOBaTeIbCKUX paboT mo Kypcy «MarepuanoBeneHue» s OakajaaBpoB
TexHudeckux crnenuanbHocTeit./ I.B. Kiernos [u ap.]- Toaesarru: TI'Y, 2014.- 107
C.;

2. MerammoBefieHUE YTIIEPOIUCTHIX CIIABOB: JTAOOPATOPHBIA TMPAKTHKYM /
M. A.Bui6oumuk[u ap.]. — Tonpsatu: TT'Y,2005.- 78c.
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10.

YuyeOHO-MeTOINYECKOE |

AUCUMILVIMHBI (Y4e0HOI0 Kypca)

10.1. O0s3aTes1bHAs JIUTEPATYPA

HHG(pOpMaAIMOHHOE

obdecrmeueHue

Tun (yueOHMK, yueOHOE
nocooue, yaedHo- KoaunuectBo B
Ne n/mm bubauorpaduyeckoe onucanue MeToHYecKoe MocoDHe, GuG.oTeKe
NMPAKTHKYM M 1p.)
Typunuaa B. 0. Marepuanosenenue
[OnekTpoHHBI pecypc]: MexaHuueckue
CBOMCTBa METaJIJIOB. Tepmuueckas
1 oOpaboTka  MeTayuioB.  CrenuanabHbIE Vuebioe mocobue. | DEC "Tams"
CTalau W ciuiaBbl : yueO.mocobue / B. IO.
Typununa ; nox pen. C. A. Hukynuna. -
MockBa :MUCuC, 2013. - 154 c. - ISBN
978-5-87623-680-7.
Counnuies 1O. I1. Matepuanosenenue
[DnexTponHslii pecypc] : yueOnuk / FO. TI.
Counnues, E. U. Ilpsaxun ; nox pen. 1O. I1 OBbC
2 Comnnrena . - Cankr-IletepOypr : Yucbmmk "IPRbooks"
XMUMU3JIAT, 2014. - 782 c. - (YueOHHK
st By30B). - ISBN 978-5-93808-236-9.
10.2. JlomosHMTeJbHAsl JHATEpPAaTypa MW Yy4eOHble MaTepuHaabl (ayamo-,

BH/IE€ONIOCOOUS U JIP.)

- ¢ponjg HayuHoi OubauoTexku TI'Y:

Tun (yueOHUK, yueOHOe
nocodoue, yueoHo-

KoaunyecTBO B

Ne n/m buodauorpaduyeckoe onucanue MeToanYecKoe mocooue, OO IHOTeKe
NMPaKTHKYM, ay/iHO-,
BH/1€0NI0Cco0Ms U P.)
1 [FammmoB D. P. MarepuanoBeneHue s
TPAHCIIOPTHOTO MAIIMHOCTPOCHUS
[DnmekTpoHHBI pecypc] : yueb.mocobue /
. P. "'anumos [u ap.]. - Cankr-IletepOypr| Yuebnoe nmocobue. | IbC "Jlanp"
: Jlanp, 2013. - 448 c. : un. - (YueOHUKH
st By3oB.CrieniMajabHasl JuTeparypa). -
ISBN 978-5-8114-1527-4.
- Apyrue (poHAbI:
MeTaioBeieHUE YIIIEPOAUCTHIX CIUIABOB: .
ACHHC YITEPOa JlaGopaTopHblii 00
1 [maGopatopHbIit (MeToaMYECKUiA
HPaKTUKYM KaOuHeT Kadeapsl)

npaktukym/M.A.Beiooimuk[u  1p.].
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Tun (yueOHUK, yaeOHOE
nocooue, yuedHo-
KonnyectBo B
Ne n/m Bbubanorpagpuyeckoe onucanue MeToAn4YecKoe mocodne,
ondamoTeke
NPAKTHKYM, ayJAU0-,
BH/1€0NIOCO0US U JIP.)
Tonbsatru: TT'Y,2005.- 78c.
DKypHan  «BeCTHMK  MarHMTOrOpcKOro
2 [roCyJlapCTBEHHOTO TEXHUYECKOr 0
yHusepcurera um. I'.11. Hocosa»
DKypHan «BecTHuK Camapckoro
[Tepuoanueckoe [TnaTdopma
COCYIapCTBEHHOI'O TEXHUYECKOTO :
3 HAyYHOE M3/IaHue eLibrary
yHuBepcutera.  Cepusi:  TEXHHYECKHE
HAYKH»
4 DKypnan «JIuTth€ n MeTaiuryprusi»
S  PKypHan «TexHOI0rus MeTamuioB»
6 [Kypnan «MarepuanoBenecHue»
7 [Kypnan «IlepcriekTuBHbIE MaTEPUAIIBI) Hepuorieckoe [rargopma
ypHal p p HAYYHOC M3/IaHHE SciVerseScopus
8 [Kypnan «Bormpocbsl MmaTepranoBeAEHUS)
COI'TACOBAHO:
Jlupektop HaydHOU OMOIMOTEKH A.M. AcaeBa
(noonucw) (U.0. Pamunus)
« _» 20 1.

MII
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10.3. Ilepeuenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIMOHHOM

cetu "Unrtepuer"

WebofScience[ DnekTpoHHBII pecypc] : MyIbTHIUCHMIUIMHApHAA pedeparuBHas 0Oasza
nanubix.  — Philadelphia: ClarivateAnalitics, 2016— . — Pexum  jmocryna
apps.webofknowledge.com. — 3ari1. ¢ sxpana. — 3. pyc., aHIIL

Scopus[DaekTpoHHblii pecypc] : pedeparuBHas 0Oa3a manubix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — f13. pyc., aHrIL
Elibrary[ OnexTponHslii pecypc] : HaydHast >neKkTpoHHas Oubimmoreka. — Mocksa : HOB,
2000 . — PexxuMm nocryma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.

e «BecTHMK MarHMUTOrOpCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHMBepcuteTa um. 1.
Hocosa», http://vestnik.magtu.ru

e «BectHuk Camapckoro TrocCyJapCTBEHHOTO TeXHU4eckoro yHuBepcurera. Cepus:
TEXHUYECKUE HayKu», http://science.samgtu.ru/node/31

o «JIuThé u Metasuryprusi» http://lim.bntu.by

o «Texuonorus MeTamioBy http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaIby http://www.j-pm.ru

10.4. TlepeyeHb NPOrpaMMHOro odecneyeHust

Ne Haumenosanue I1O Kouan4yecTBo | PekBu3uTHI 10roBopa (aara,
n/n JINIEH3U HOMeEp, CPOK AeHCTBHUA)
1 Windows 1398 Horoeop Ne 690 or 19.05.2015r.,
CPOK JICUCTBUS - OECCPOUHO
2 Office Standart 1398 Horogop Ne 727 or 20.07.2016r.,
CpPOK JICUCTBUS - OECCPOUHO
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OCyLIeCTBJICHHUS 00pa30BaTeJILHOIO NMPOLEcca M0 AUCHHUIINHE (MOXYJIIO)

10.5. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMON ISl

HaumenoBanue
000pPYI0BAHHBIX Y4eOHBIX . R .
pyA y . dakTuyeckuii agpec % 2 2
Ka0uHeTOB, JadopaTopuii, = -
Ne IlepeyeHbL OCHOBHOTO Y4eOHBIX KAOMHETOB, =t g5 E
MAaCTEPCKHX U JIp. N £cg
/i oGopyaoBaHust Jaboparopmii, g = 5 <
00bEKTOB ISl IPOBEICHUS S E g
MACTEPCKHX H JIp. = s 2
NMPAKTHYECKUX U = <z =
J1a00pATOPHBIX 3aHATHI
Jlabopatopus Cron YUCHHYICCKHHA
"TepmoobpaboTka BYXMECTHBIN CTON
P ABYX - 445667, 1. Tonesrr,
marepuano” (I-103) (I'- | mpenonaBaTenbCckuii , CTyI
111) MpenoaaBaTeNbCKUi yn. benopycexas, 14
1 ’ 3nanue (JIut. A) — 22m? 10
JIOCKa ayIUTOpHAsI N
TJIaBHBII KOPITYC ,
(menoBas), neyb, .
MIePBBIN ITaK.
TBEpAOMEp,  TepMorapa,
CTAHOK TOJIUPOBAJIbHBIN
Jlabopatopus Cron YYCHUYCCKHIA
"TepmoobpaboTka JBYXMECTHBIH ,  CTOJ
MarepuanoB" MpEenoiaBaTeNbCKUM, CTYJ
(T-102) NpernoiaBaTeNbCKUi,
ycraHoBku: CM-20, CM- 445667, r. TonparTy,
24, CM-11A , CM-8, ya. benopycckas, 14
2 CM-75, CM-31, CM-6 3nanue (Jlut. A) — 114,8
pama, CM-6 kpyr, MalIiHa TJIaBHBIA KOPITYC ,
ucnslTaTenbHas P-5, npece NIEPBBIN ITAXK.
THPABINYECKUN P-10,
YCTaHOBKa Ha
TEH30METPHIO.
JTaboparopwust (JI-201) Cron YICHHICCK M
JIBYXMECTHBI
3 (MOHOOJIOK), CTOI 445667, r. TonpsTTH, 507
MpenoaaBaTeIbCKIA, yi. benopycckas, 14 b '
JOCKa ayIUTOpHas
(menoBast., kadenpa
Jlabopatopus Cron YIEeHUYIECKHHA
"DneKTpOHHON OBYXMECTHBIH ,  CTON
MHUKPOCKOTHHN" n1ab60paTOPHBIA, CTOI
I'-114), (I'-116 [IPENONaBATENLCKUM, CTYJI
( ) ( ) PerozL N Y 445667, r. Tonparry,
peroaBaTeNbCKHi,
oK ayIHTOpHAS yi. benopycckas, 14
4 . 3nanue (JIut. A) — 20,9 2
(menoBas), MaKeThI N
TTIaBHBIN KOPITYC ,
JIEKTPOHHBIX .
TIePBBIN 3TaX.
MHKPOCKOITOB ,
MeTaJIIorpapuIecKiii

mukpockon MUM-7.




VYuebnast aymuropus Ui

Mono00KH JABYXMECTHBIC

TIPOBEICHUS 3aHATHH | , CTON
JIEKIIMOHHOT O THUIA. | TPENOAAaBATENLCKUM, CTYI
VYueOHast aymuTopus Ul | TPEToJaBaTelIbCKHH,
TIPOBEICHUS 3aHATHH | JTOCKa ayuTOpHAs
CEMHUHAPCKOT0 thna. | (MeoBas), 9KpaH
VYueOHast aymuTopus U | HABECHOH, CTAI[MOHAPHBINA
KYpPCOBOT'O TMPOEKTUPOBAHUSI | MPOEKTOP, TpoLeCcCop, 445%67’ - TOHLHTT;Z’
(BBITIOJTHEHUST KYPCOBBIX | MBIIIb KOMITBIOTEpHas, y; ) enopj}%ccxaz, 893 78
pabot). YueOHas ayquTopus | MyJbT IS MPOCKTOpa rﬁgggre,ngl KI/(I)Tp.nyzs_ '
JUISl TIPOBEJICHHST TPYIITOBBIX - ’
u WHIIUBHyaJIbHBIX
KOHCYJIbTaI[HH. YuebHas
ayANUTOpUS IS TIPOBEICHUS
3aHATHUH TEKYILETO
KOHTPOJIS u
MPOMEXYTOYHOMN
atrecramuu. (I'-324) (I'-326)
VYuebHas aymutopus s | Cron Y4EeHUYECKUI
IIPOBEICHUS 3aHATHH | TPEXMECTHBIN (MOHOOIIOK)
JIEKIIMOHHOT O THna. | , CTON
VYueOHast aymuropus Ui | TPENoJaBaTeNIbCKUH, CTYJI
MIPOBEICHUA 3aHATUM | IPEnonaBaTeIbCKui,
CEMHUHAPCKOT0 THMA. | JOCKa ay/uTOpHast
VYueOnast aymuropus Juis | (MenoBas), kadeapa
KypPCOBOT'O TPOEKTHPOBAHHMS | HACTONbHAS A}'/is?iz’o;yzgzzzﬁi’
(BBIMIOITHEHUS KYpPCOBBIX 3nanme (Jlur. A’) B 996 99
pabor). YueOHast aynuropus TABEBIA KOPIYC '
JUISL TIPOBEZICHUSI TPYIIIOBBIX HepBbiii STa. ’
u UHJVBUAYaIbHBIX
KOHCYJIbTalUi VYueOHast
ayAUTOpUsl IS TIPOBEICHUS
3aHATUI TEKYILEro
KOHTPOJIS u
IIPOMEXYTOYHOU
arrecranun. (I'-304)
KomnbrotepHsrii kiacc. Crombl YYCHHYIECKHE,
ITomewmenue ans cTynbs ydeHudeckue, 11K
CaMOCTOATEIbHOM padoTBl. | ¢ BBIXOJOM B CETh
Y4eOHast ayquTOpus A Hurepuer
TIPOBEIEHUS 3aHATUN
CEMHUHAPCKOTro THIIA.
Y4eOHast ayquTOpus Iy 445020
KYpPCOBOT'O IIPOEKTHPOBAHNUS T Tobsrmm, .
(BBITIOHEHILA KYPCOBBIX Benopycckas, 14, I'-401 | 84,8 16

pabot). YuebHas aymuTopus

JUIS TIPOBEJCHNUS TPYIIIOBBIX
Y MHAWBUIYaTbHBIX

KOHCYNIbTaIliiA. YdeOHas

ayAUTOPUS JUTS IPOBEACHUS

3aHATUM TEKYILEro
KOHTPOJIS U
MIPOMEXYTOUHON

arrecrarmu (I'-401)

(mo3ummst mo TTI Ne 48,
atax 4)
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