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He.]'lb npenmoagaBaHusg IUCHMUILIMHBI

I[aTB CTyACHTaM 3HAaHHA O CTPOCHUM, (1)I/I3I/I‘ICCKI/IX, MEXaHHUYCCKHUX N TCXHOJIOIN4cC-

CKHMX CBOMCTBAX METAJIJIOB U CILJIABOB H€O6XOI[I/IMI>I€ IJI IIPaBUJIIBHOT'O BLI60pa MaTcpua-

Ja, MCTOIa CIro YIIPOYHCHHA U CHMIKCHUA MCTAJTINIOCMKOCTHU U3JCIINA ITPU OAHOBPEMCHHOM

JOCTHKCHUH Han0o0JjIee BEICOKOM TEXHUKO-DKOHOMHYECKOM 3(1)(1)€KTI/IBHOCTI/I.

3aaun W3y4yeHUsl TUCUUIUIMHBL: U3YyYUTh 3aKOHOMEPHOCTU (DOPMUPOBAHUS CTPYK-

Typbl MaTCpHualioB, CTPOCHUC H CBOMCTB MaTEepHUaJIOB, CITOCOOBI TOBBIIICHUS KOMILIEKCA

CBOMCTB IyTeM TEPMHUUYECKON M XMMUKO-TEPMHUIECKON 00OPabOTKOM.

Mecto yuyeOHOM qucuuminHbl B cTpykrype OOII BO

HI/ICHI/IHHI/IHa OIIUpPacCTCA Ha COACPIKAHUC CICAYIOININUX y‘I€6HBIX JAUCIIHUITIINH:

(1)1431/11(21 N HCOPTaHNYCCKAsA XHUMHU .

Komnerenuun odyuarouierocsi, popmMupyembie B pe3yJjbTare

OCBOCHHUA TUCHUIIIMHBI

B mponecce ocBoeHMs TaHHOW JUCHUILIMHBI Y CTyJAEHTa (GOPMHUPYIOTCS CIEoyI0-

muec KOMIICTCHIINH

— obmenpodeccruoHanbHbIC

Kox xomne- | HammenoBanwue komrie- NunukaTopsl TOCTHXKEHUS
TEHIUU TEHITUN KOMIIETEHITHH

OIIK-1 Cnocoben u3yuats, ana- | 3-OIIK-1 3nate: pu3NKO-XUMHUUECKHE CBOMCTB MaTepHua-
JTU3UPOBATh, UCIIONB30- | JIOB, OCHOBBIBASICh Ha 3HAHUSIX O CTPOCHUH BEIIIECTBA,

BaTh MEXaHU3MBI XUMH- | IPUPOJIE XUMHUUYECKOH CBSI3U PA3IUUHBIX
YEeCKUX PEaKIui, MPOUC- | KJIACCOB XMMHYECKHX AJIEMEHTOB, COEIMHEHUH, BEIIECTB U
XOJISIINX B TEXHOJOTH- | MAaTepUAJIOB.

YeCcKUX IMpolieccax u V-OIIK-1 YMeTh: uCnoab30BaTh MEXaHU3Mbl XUMHYECKHUX
OKpY’KaloIlleM MHUpE, OC- | peakluii, IPOUCXOISAIINX B TEXHOJIOTHUECKUX MPOIeccax
HOBBIBASICh Ha 3HAHUAX O | M OKPYXKAIOIIEM MHUpE,

CTPOCHHH BEIEeCTBa, JUTSL OTIPEJICIICHNS KaueCTBEHHBIX M KOTMYECTBEHHBIX Xa-
MIPUPOIC XUMUIECKON PaKTEePHUCTUK BEIIECTB U MAaTEPUATIOB.

CBsI3M U CBOMCcTBax pa3- | B-OIIK-1 Brnagers: aHann3oM METOI0B OMpeeeHus Tpe-
JUYHBIX KJIACCOB XUMHU- | OyEMBIX MapaMeTpOB U3MEPEHHs KaueCTBEHHBIX

YECKUX DJIEMEHTOB, CO- Y KOJIMYECTBEHHBIX XapPaKTEPUCTUK MTPOO CHIPHS U MOTY-
€IMHEHUH, BEIIECTB U (abpukaToB.

MaTEepUasoB.

OIIK-2 Cnoco6en ucnonb3oBath | 3-OIK-2 3HaTh: MaTeMaTH4YEeCKHE METObI (PUBUUECKUX,
MaTeMaTHueckue, GU3n- | XUMHUYECKUX SIBJICHUM, OCHOBHBIX 3aKOHOB (DM3UKH U XU-
qyeckue, pusuko- MUU ¥ TIPUMEHSTH UX B MPOEeCCUOHATBHON NeATeThHOCTH.
XUMHUYECKHE, XUMHUYe- VY-OIIK-2 YMeTs: pemaTh MaTeMaTu4eckue, (pusndeckue,
CKHE€ METOJBI Ui pelie- | GU3NKO-XUMHUYECKHUe U XUMUUYECKUE 3a7auu At 00paboT-
HUs 3a1a4 npodeccuo- KW, aHAJIM3a U CUCTEMATH3aI[UHU TaHHBIX TEXHOJIOTUYECKO-
HAJIBHOM JEATENBbHOCTH. | TO MpoLEecca.

B-OI1K-2 BnaneTts: MaTeMaTU4eCKUMU, PU3UIECKUMH,
(U3BHKO-XUMUYECKIUMHU, XUMUYECKHMH METOJIaMHU PEIICHUS
3a/1a4 JUIsl ONpeIeICHHS TOCIIeIOBATETbHOCTH TTPOBEICHUS
aHAIN30B (PU3UKO-XUMUYECKUX XAPAKTEPUCTUK CHIPhS,
BCIIOMOTATENIbHBIX MAaTEPUAIOB U TOTOBOW MPOTYKIIHH.




33,[[3‘[1/1 BOCIIHTAHHUSA, PCATU3YEMBIC B paMKaX OCBOCHHUSA THCIHMUILJIMHDBI

Hanpas- Co3nanmue ycJo- Bogiieuenune B pazHo-
. Hcnoab30BaHue BOCIUTATEIBHOIO
JieHue/ BHIi, o0ecnevu- IUIAHOBYI0 BHEY4eOHY10
NOTEHIMAJIA Y4eOHBIX JUCHHUIIIMH
neJIn BaIOLIKX AeATeJIbHOCTh
Ipodeccu- | - popmuposanue | Mcnonp3oBanue BocnuraTensHoro no- | 1.Opranuzanust HaydHO-
OHAJIbHOE | KYJIBTYpHI HCCJe- | TeHIMaJa JUCIHUILINH NMPO(EeCcCHOHaNb- | MPaKTHYECKUX KOHpe-
¥ TPY/I0BO€ | TOBATEIBCKOM U | HOTO MOAYJIS 17151 POPMUPOBAHUS MH- peHLui U BCTpey ¢ Be-
BOCIIMTA- WH)XEHEPHOM Jiesl- | Y)KEHEPHOT'0 MBIIIJIEHUS U UHKEHEPHON | QYIIMMM ClIEHUAINCTaMU
HHUeE tenbHOCTH (B16) | KyJlbTyphl 32 CUET IPAKTUYECKUX CTY- MPEAIPUATHI TOpOaa U

JICHYECKUX UCCIIEIOBaHUN COBPEMEH-
HBIX ITPOU3BOJACTBCHHBIX CUCTEM; IIPO-
€KTHOU ACATCIIbBHOCTU CTYACHTOB 110
pa3paboTKe U ONTUMHU3AINH TEXHOJIO-
TMYECKUX CUCTEM, CBSI3aHHOM C penie-
HHUEM PCAJIbHBIX IMTPONU3BOACTBCHHBIX
3a7a4; IPOXOKICHHS Yepe3 pa3zHo00-
pa3Hble UTPOBbIE, TBOPUYECKUE, PECTH-
BaJlbHBIE (DOPMBI, TPEOYIOIINE aHATH3a
CIIO’)KHOTO 00BEKTa, TOCTAHOBKH OTHO-
CHUTEJIBHO HET0 MpeoOpa3oBaTeIbHBIX
3aaa4 1)1 X ONTUMAJIbHOTO PCIICHUS.

BETEpAHAMU aTOMHOU
OTpaciIu.

2. Opranusanus 4 mnpo-
BEJICHHE MPEIMETHBIX
OJIUMITUA] M YIACTHE B
KOHKypcax npodeccuo-
HAJILHOTO MacTepCTBa.
3.YuyacTtue B €XeroIHbIX
AKIHSX CTYJACHUECKUX
CTPOUTEILHBIX OTPSIOB

CTpykTypa u coaep:kaHue Y4eOHOM JUCHUIINHbBI

JucuurinHa npenojaeTcs: cryjeHTam Ha 2 kypce. OOmiasi TpyJ0€MKOCTh JUCIU-

IUTMHBI COCTaBiIgeT 3 3aUeTHBIX eauHunbl, 108 ak. gaca.
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1 2 3 4 5 6 7 8 9 10
BxonH011 KOHTPOJIB BK
1 | Beenenue. Conepxanue xkypca. [Tepe- | 10 | 0,5 -- 10 | KII1| 25
4eHb JTUTepatypsl. CTpoeHHE UCBOW-
CTBA YHUCTBIX MeTA/IOB. Da3el 1
1 CTPYKTYpa B METAUTMYECKHX CILIaBax.
[Tonsitue o dase u CTpykType.
2 | IloctpoeHne W Ha3HAYCHWE JHa- 10 0,5 -- 10
IpaMM COCTOSIHHS CILIABOB
3 | JKexe30 u cIUIaBEI HAa €70 OCHOBE. 14 0,5 2 - 10
KoMmrmoHeHTHI 1 (Da3sl B CHCTEME JKe-
JI€30-yTIIePOT
4 | Ilmactuueckas nedopmarnus, peKpu- 14 - 2 - 10
CTaJUTH3AIUs U MEXaHUYICCKHUE CBOM-
CTBa METAJIOB U CIIJIaBOB.




5 | OOmue moyIoKEHUsT TEPMUIECKO00- 10 0,5 - 10 | KNI2 | 25
pabotku cranu. OCHOBHBIC BH]IBI TEP-
MHUYECKOH 00paboTKH

6 | XuMUKO-TEpMHUYECKas obpabotka | 14 | 0,5 2 - 10
cTan. YCIIOBHS HEOOXOIMMBIC ISt
MPOTEKAHMS MTPOIECCAXUMHKO-
TePMUYECKON 00pabOTKH.

7 | BnusHue Nerupyrommx 3JI€MEHTOB Ha 9 0,5 - 10
2 CTPYKTYpY, MPOIIECCH MPEBPALICHUS U
TexHOMOTHIO TEPMHUUECKOU 00pabOT-
KHCTaJIH.
8 | Koncrpykuuonnele wu  wuwHCTpymMeH- | 14 | 0,5 - - 14

TaJbHBIC CTAIM W CIUIaBbl. TpeOoBa-
HUS, TPEABSBISIEMbIE K KOHCTPYKIIH-
OHHBIM WM WHCTPYMEHTAJIBHBIM CTAJISIM
9 | TpeboBanwus, mpeabsBiIsieMbie K 1BeT- | 13 0,5 - - 14
HBIM MeTajylaM M cIuiaBaM. BiusHue
JICTUPYIOIIUX DJIEMEHTOB HA CTPYKTY-
Py ¥ MEXaHUYECKHE CBOMCTBA.

Buji npomexyTouHoii aTTecTalun 108 4 6 - 98 3 50
Hroro 100

* - COKpallCHHOC HANMCHOBAHHUC (1)0pMI>I KOHTPOJIA

** - cymMMa MaKCUMAaJIbHBIX 0asuioB JoibkHA ObITh paBHa 100 3a cemecTp, BKItOUas
3a4eT U (W) SK3aMEH
CoxkpailieHHOe HauMeHOBaHKUE (POPM TEKYIIETO KOHTPOJIA U aTTECTAllU Pa3/IeIIoB:

O0o3Hauenue Ilo1HOEe HAUMEHOBaHNE
KJI Kosmnoksrnym
3 3auer
YO Y CTHBIN OTUET

ConepikaHue JIEKIIMOHHOT0 Kypca

YyebHo- meToau-

Bcero
Tema nexkuuu. Borpocsl, oTpabaTeiBaeMble Ha JEKIUH 4ACOR 4ecKoe
obecnieucHue
1 2 3
Beenenne. OCHOBBI MaTepHalIOBEACHUS U COJIEPIKaHUE Kypca. 0,5 [1-8]

[Tepeuens sutepaTypbl. CTpOEHHE U CBOMCTBA YHCTHIX METaIOB. Me-
TaJIJIbl ¥ IEPHONYECKAsi CHCTEMa 3JICMEHTOB. ATOMHO-
KPUCTALTUIECKOE CTPOCHHE MeTalioB. OCHOBHBIC THITHI KPUCTAJTHYC-
ckuX pemieTok. OCHOBHBIC XapaKTEPUCTUKU KPUCTAILUTUUYECCKUX PEIIETOK.
BupI HECOBEPIICHCTB KPUCTAIMUECKOTO CTPOCHHUST METAJIIIOB, TOJIH-
MOphHU3M  aHU30TpoIusA. Makpo- 1 MUKpocTpykTypa. [loHsTre o dasze u
cTpykType. TBep/ble pacTBOPHI 3aMELICHHS U BHEIPCHUsSI. XUMUYCCKHE
coeauHeHusi. Mexannueckue cmecu. CTpykTypa CIutaBoB. /luarpaMmsl
¢azoBoro paBHoBecus. [IpaBuiio ¢as. [IpaBuino oTpes3kos.

OCHOBHBIC THITbI TUArPaMM COCTOSHUS CILJIABOB. 0,5 [1-8]
[TocTpocHMe M Ha3HAYCHUE TUATPAMM COCTOSIHUS CIUIaBOB. JlMarpamMmbl
CILUIAaBOB 00pa3yIoIIMX HEOrPaHHMUEHHBIC TBEP/IbIC PACTBOPHI, OTPaHH-
YCHHBIC TBEPIbIE PACTBOPHI. JlMarpaMMbl COCTOSIHUS CIIJIABOB, KOMITO-
HCHTBI KOTOPBIX MMEIOT MOJTMMOP(HBIC IPEBPAIICHHUSI.




"Kene3o u crtaBbl Ha €r0 OCHOBE.

KoMnoHeHThI 1 (pa3bl B CUCTEME Kelle30-yriiepo: heppuT, ayCTEHUT,
[IEMEHTHT, KUaKas ¢pa3za. MexaHuyeckre cMecu: epIuT, Jeae0ypuT:
PBTEKTHKA, 3BTEKTOMA. KpucTtaianzamnus CriaBoB kKejle30-1eMEHTHT.
Da30BbI€ U CTPYKTYPHBIEC M3MEHEHHSI B CILJIaBaX >KEJI€30-1IEMEHTHT.

0,5

[1-8]

[Tnactuyeckas nedopmanus.

Duznyeckasi CyIIHOCTh MIIACTUYECKON AeQopMalii, peKpUCTAIUIU3AIUS
1 MEXaHWYECKUE CBOWCTBAa METAJIJIOB U CIUIABOB. YTIpyras U IuiacTude-
ckas nedopmanus. CTpoeHue miacTuuecku 1eOpMUPOBAHHBIX METal-
JIOB U CIUIABOB.

[1-8]

OO111e MOJIOKEHHS TEPMHUUECKOM 00padOTKU CTaIH.

OCHOBHBIE BUIBI TEpMUYECKON 00paboTku. Teopust TepMudeckoit oopa-
0oTku cranu. Pa3zoBbie MPEeBpaleHNs B cIiaBax >kenesa. [IpeBpaienue
(beppuTHO- KapOUIHOM CTPYKTYPHI B ayCTEHUT MpHU Harpese. Juarpamma
M30TEPMUYECKOTO pacnajia ayCTeHUTA.

0,5

[1-8]

XUMUKO-TepMUYecKasi 00paboTKa CTamu.

Y cinoBus He0OX0IMMBIE [T MPOTEKaHUsI POLIecca XUMHUKO-
TepMHuecKoil 00padoTku. LleMeHTaus CTalbHBIX U3/IEHI: Ha3HAUCHUE,
criocoObl, pexumbl. Tepmudeckast 00paboTKa Mmociie IEeMEHTAIIUH.

0,5

[1-8]

ﬂempyfoume CTaJIn U CILJIaBBbI.

Bnusuaue JICTUPYIOIIUX 3JIEMCHTOB Ha CTPYKTYPY, IPOUCCCHI ITpEBpalic-
HHA 1 TCXHOJOTHIO TepMH‘ICCKOﬁ O6pa6OTKI/I CTajau. HpI/I‘II/IHLI BBCAC-
HI. O6pa30BaHHe U IPCBpaAICHUC aYCTCHUTA B HGFI/IpOBaHHOﬁ CTaJIn.

0,5

[1-8]

KOHCTPYKHHOHHBIC U UHCTPYMCHTAJILHBIC CTAJIX U CIIJIABbI.
Tpe60BaHI/I$I, NpEABABIACMBIC K KOHCTPYKIUOHHBIM U UHCTPYMCHTAJIb-
HBIM cTansaM. BiusHue JICTUPYIOLIUX 3JIEMCHTOB Ha CTPYKTYPY U MCXa-
HUYECKHE CBOMCTRA. BLI60p MapKu CTajinu IJIsd 156691 (5110505 OIIPCACIICHHOT'O
Ha3HA4YCHHUA B 3aBUCMMOCTH OT YCJIOBI/Iﬁ Harpy’>xcHus 1 CCUCHUS.

0,5

[1-8]

[[BeTHBIE MeTaJUIBI U CIUIaBbl. TpeboBaHMs, IPEIbIBISEMbIE K [IBETHBIM
MeTajulaM U CIllaBaM. BilMsHMe JIETUPYIOLIUX 3JIEMEHTOB Ha CTPYKTYPY
1 MEeXaHM4YecKHe cBoicTBa. BeIOOp Mapku cTanmy Juist u3/ienuit onpese-
JICHHOTO Ha3HAYEHHUs B 3aBUCUMOCTH OT YCJIOBUI Harpy>KEHHUs U ceue-
HUS.

(OCHOBHBIE THUIIBI KPUCTAIUIMUECKUX peIETOK. OCHOBHBIE XapaKTEPUCTH-
KY KPUCTAJNIMYECKUX PEIIETOK. BUIbI HECOBEPILIEHCTB KPUCTAILIINYECKO-
IO CTPOEHUS METAJIOB, NOIMMOP(U3M aHU30TpoIus. Makpo- 1 MUKPO-
cTpykTypa. [Tonarue o ¢asze u ctpykrype. TBep/ble pacTBOPHI 3aMelie-
HUs U BHEApeHUs. XUMUYECKUE COCIUHEHN. MEeXaHUUeCKUE CMECH.
CtpykTypa criaBoB. Jluarpammsl ¢a3zoBoro paBHoBecus. [Ipasuiio das.
[IpaBUIO OTPE3KOB.

0,5

[1-8]

OCHOBHDbIE THIIBI ANarpamMm COCToOsIHHUA CIIJIAaBOB.

HOCTpOCHI/IC 1 HAa3HAYCHHUC JUarpaMm COCTOSIHHSA CIIJIaBOB. I[I/IarpaMMBI
CIIJIaBOB o6pa3y101u1/1x HCEOTPaHNYCHHBIC TBCPABIC paCTBOPLI, OTpaHN-
YCHHLIC TBCPABIC PACTBOPLI. I[I/IarpaMMLI COCTOsAHHA CIIJIaBOB, KOMIIO-
HCHTBI KOTOPBIX UMCIOT HOJ'II/IMOp(bHBIe IMMPCBpAIICHUS.

[1-8]

7KeJie30 1 cIUIaBBI HA €r0 OCHOBE.

KoMmoHEHTHI 1 (pa3bl B CUCTEME KeNe30-yriiepo: heppuT, ayCTCHUT,
[IEMEHTHT, KHUAKas Pa3a. MexaHu4ecKre CMeCH: TIEPIIUT, IeAeOypuT:
ABTEKTUKA, IBTEKTOMA. KpucTamm3aius CriaBoB Kele30-1[EeMEHTHT.
Da30BbIC U CTPYKTYPHBIC H3MEHEHUS B CIJIABAX JKEJIE30-1[EMEHTHT.

[1-8]

IL1acTuyeckas negopmanus.
Du3nuecKkas CyIHOCTh MIACTUYECKO 1eopMaIiy, PEeKPUCTATITU3AIUS
1 MEXaHWYECKHE CBOMCTBA METAJIJIOB M CIIJIABOB. Vnpyra;l U 11J1aCTH4YC-

[1-8]




ckas nepopmarus. CTpoeHue miacTuuecku 1eOpMUPOBAHHBIX METal-
JIOB U CIUIABOB.

O01mue MoJI0KeHUSI TEPMUYECKOH 00padOTKM CTAJIH.

OCHOBHBIE BUIBI TEpMUYECKON 00paboTku. Teopust TepMudeckoit oopa-
0oTku cranu. Pa3oBbie MIPEeBpaleHHs B cIlaBax >kenesa. [IpeBpaienue
(beppuTHO-KapOUIHOM CTPYKTYpHI B ayCTEHUT IpU Harpese. Juarpamma
M30TEPMUYECKOT0 pacnajia ayCTeHUTA.

[1-8]

XNUMHKO-TepMHUYeCcKasi 00padoTKa cTaJIu.

Y ciioBus HE0OXOUMBIE JUIS TPOTEKAHUS MTPOLIecca XUMUKO-
TepMHuecKoi 00padoTku. LlemMeHTanus CTalbHBIX U3/IEHI: Ha3HAUYCHUE,
criocoObl, pexuMbl. Tepmuueckast 00paboTKa 1mociie HeMEHTAI|H.

[1-8]

Jlermpyomue cTajm M CIJIABBI.

BrusiHue JIerupyomux 3JIEMEHTOB Ha CTPYKTYPY, IPOLIECCHI peBparie-
HUSl U TEXHOJIOTHIO TepMHUUYECKOoi 00padoTku cramu. [IpuunHbl BBEIE-
Husi. OOpa3zoBaHUE U PEBPAIlIEHUE AYCTEHNUTA B JIETUPOBAHHOM CTaJH.

[1-8]

KOHCprKIII/IOHHbIe N HHCTPYMEHTAJBbHBIC CTAJIN U CIIJIABbI.
Tpe6OBaHI/IH, NpEaABABISAEMBIC K KOHCTPYKIUOHHBIM U UHCTPYMCHTAJIb-
HBIM cTansaM. BriusHue JICTUPYIOLIUX 3JIEMCHTOB HA CTPYKTYPY U MCXa-
HUYECKHNE CBOMCTBA. BBI60p MapKu CTaJId OJIsA 7631 (X170 OIIpEACIICHHOI'O
Ha3Ha4YCHUA B 3aBUCHUMOCTH OT YCJIOBI/Iﬁ Harpy>xXcHus U CCUCHUS.

[1-8]

HBQTHLIE MeTaJlJlbl U CILJIABBbI.

Tpe6OBaHI/IH, NpCaABbABIIICMBIC K IBETHBIM MCTAJLJIaM U CILJIaBaM. Bnus-
HUC JICTUPYIOIUX 3JIEMCHTOB HA CTPYKTYPY U MCXaHUYCCKUC CBOMCTBA.
BBI60p MapKu CTaJId AJIsA I/IBIICJ'II/Iﬁ OIIPCACIICHHOI'O HA3HAYCHUA B 3aBH-
CHUMOCTH OT yCJ'IOBI/Iﬁ HAarpy’>xC¢Hus U CCYCHUS.

[1-8]

IlepedyeHb 1a00PATOPHBIX 3aHATHIA

HaumeHnoBanue Tembl, 1a00paTOPHOIO 3aHATHS.
Bonpocel, orpadaTeiBaeMblie HA 1a00PaTOPHBIX 3AHATHAX

Bcero
JacoB

Y4yedoHo- me-
TOAUYECKOE
ob0ecreueHue

1

3

W3yyeHune 3aBUCMMOCTH MEXKy CTPYKTYPOU M CBOKMCTBAMM YyT'yHA

1-11

MUKpPOCKOTMYECKHI METO UCCIEA0BAHUS METAJUIOB U CIIJIaBOB. MUK-

pOaHaju3, ONpeeaeHHe CTPYKTYpPhl METAJJIOB C TOMOIILI0 MUKPOCKOTIIA

1-11

Tepmuueckass oOpaboTka yriaepoaucTeix cTayieid. OCHOBHBIE BHIIBI
TepMHuecKkor 00paboTku. Teopus u npakTuka TepMuYeckor o6padoT-
KN

1-11

Hroro

6

3amaHusd 11 CAMOCTOSITEJIbHOM Pa0dOThI CTY/IEHTOB

Yye0Ho- MeToaM-

Hus. Ilponeccsl mporekaromue npu Kpucramumszauuu. Kpurnueckue
TOYKH AUarpamm cocTostHus. JInuus nukBuayc, conunyc. Ilpenensnas
pacTBOpUMOCTb. DBTeKTHKA. KpuBble 0XJ1aKI€HUSI YUCTHIX METAJIOB.

Bcero
Bonpocs! 1J1s1 CaMOCTOSITEILHOT0 H3yYeHHU S 4ACOB yeckoeodecmneye-
HHe
1 2 3
[Ipouecc kpucrammuzauuu. [lnaBnenue meramnoB. MexaHuU3M Kpu- 10 [1-8]
crajuinzauuu. JlenapurHas crpykrypa. [Iporeccsl 3apoxkaeHusu pocta
KpHUCTaIOB. BiusiHue mpruMeceil 1 HECOBEPIIEHCTB Ha MPOLECC KpH-
crajunzanuio. Monudpunuposanue. CTpoeHue
METAJUIMYECKOTO CIUTKA.
JluarpaMmbl COCTOSIHUS CIVIABOB 0Opa3yloUINX XMMUYECKHE COCIHHE- 10 [1-8]




3aBUCHUMOCTE CBOMCTB CILJIAaBOB OT
WX CTPOEHUS U XUMHUUYECKOTO COCTaBa.

Haknen, Bo3Bpar, pekpucTamiuzanusa. XOJOAHAas, Tropsyas
nedopmaruu. OOmas xapakTepUCTUKAa MEXaHUYECKUX CBOWCTB
METaJIJIOB.

10

[1-8]

[lonsiTue 0 AuarpaMMax COCTOSIHUSI TPOMHBIX cIiaBoB.[IpeBpamenus
B TPOMHBIX cIuiaBax. Pa3spymienune meramioB. HopManbeHble, KacaTelb-
Hble HampspkeHus. PacTiaruBaromue M CKUMAIOIIME HAIPSKEHUS.
CBepXIUIaCTUYHOCTh METAJIOB U CILJIABOB: CTPYKTYpHasi, CyOKpUTHYe-
ckas. XpylKoe U BSI3KO€ paspyuieHue. TpaHCKpUCTAINIMYECKOE U HUH-
TEPKPUCTATUIMYECKOE pa3pyllieHue. XPpYyNnKUid U BSI3KUWA HU3710Mbl. Biu-
SHHUE HarpeBa Ha CTPYKTYpPY U CBOICTBa Ae(OPMUPOBAHHOTO MeTalljia.
MexaHudeckrue CBOMCTBA, ONpelesieMble NPU JUHAMUYECKHUX UCIbI-
TaHUsIX. MexaHndeckue CBOMCTBa MpU NEPEMEHHBIX HArpy3Kax H3Ha-
mMBaHue MeTaioB. M3HococToiikocTh. Buael uzHammsanui. [lytu
MOBBIIICHHUS] MMPOYHOCTU METAJIOB. Buabl

YIPOUYHECHUN.

10

[1-8]

Krnaccudukanus crnnaBoB: cTaib W 4yryH. BiusiHue yriepona u
MOCTOSTHHBIX (TEXHOJOTMYECKHX) MpUMecei Ha cBoiicTBa cranu. Yy-
ryH. Knaccudukanus ayryHoB no ¢gopme BKIHOUSHHI TpaduTa ucTpo-
EHUIO0 METaJUIMYECKO OCHOBBI. CBOMCTBA U MapKUPOBKA CEPBIX UYTy-
HOB. BBICOKONPOUHBI U KOBKHE YYT'YHBI, X COCTaB,

CBOICTBa, MapKUpPOBKa. [[puMeHeHne 4yryHOB.

10

[1-8]

Hopmanuszanus cranu. 3akanka crand. OxnaxkJarounme cpena s 3a-
KaJIKU: BUJbI, BOJHBIE PACTBOPBI, MACJIa, paCIlJIaBbl COJIEH, IIEI0YEN U
MeTaioB. [IpokannBaeMoCTh U 3aKaaMBAaEMOCTh cTanH. CBA3b MEKIY
MIPOKAJIMBAEMOCTBI0O U KPUTHUYECKOM CKOPOCTBIO 3aKalKW, KpUTHYE-
CKMI THaMETP.

Pa3zHOBHIHOCTH CITOCOOOB 3aKallkU: MpEphIBUCTasl 3aKalika, 3aKajka ¢
CaMOOTITYCKOM, CTyIlleHuYaTas 3aKajka, M3oTepMuueckas 3akaika. O0-
paboTka cTamu Xo0J0J10M. BO3HHKHOBEHHE BHYTPEHHUX HaNpsKEHUH.
3akanounsle edeKkThl . OTHYCK: HU3KOTEMIIEpaTypHbIi,CpeiHeTeMITe-
paTypHBbIH,

BBICOKOTEMIIEPATYPHBIN. [I0BEpXHOCTHAs 3aKaJIKa.

10

[1-8]

XUMHUKO-TepMUYecKas 00paboTKa cTainu. Y CIOBUsS HEOOXOIUMBIE IS
NpOTEeKaHUs Mpolecca XUMUKO-TepMHuUYeckol oOpabotku. Hwurtpore-
MeHTalus. A30THPOBaHME CTaJbHBIX W3JEJINNA, HA3HAYEHUE U PEXKHU-
Mbl. CBOMCTBa a30TUPOBAaHHBIX M3aenuil. [{nanuposanue, bopuposa-
Hue. Cununuposanue. CyIIHOCTB IpoleccoB. TemnepaTypHble ycio-
BUS U Hacklmaromue cpeasl. Auddy3nonHoe HachlleHHe MeTallIaMH;
XpOMHUpPOBaHue, anuTupoBanue. [loBepxHocTHOE ynpounenue. Croco-
Obrynpounenus.  Haxmen.  V3MeHeHMe — 9KCIUTyaTallMOHHBIX
XapaKTEPUCTHUK I1OCJIE HAKJIEIA.

10

[1-8]

BiistHue nerupyronmx 3JIEMEHTOB Ha KUHETUKY M XapaKTep U30Tep-
MHUYECKOI0 MPEBPALLEHUs ayCTEHUTA B IIEPJIUTHOM, IPOMEKYTOUHON U
MapTEeHCUTHBIX oOnacTsax. Krnaccudukanus nernpoBaHHOW CTalu MO
PaBHOBECHOM CTPYKTYpE, II0 CTPYKTYpPE IOCIIE OXJIAKICHUS Ha BO3.Y-
Xe, 110 COCTaBy, 110 Ha3HAYCHHUIO.

MapkupoBKa JISTUPOBAHHON CTaIl

14

[1-8]

CrpoutenbHbple HHM3KOJIETUPOBAHHBIE CTalUd. ApMaTypHbIE CTallu.
KOHCTpYKIIMOHHBIE LIEMEHTYEMBbIE JIETUPOBAHHBIE CTalIW. YJlydllae-
MbI€ JIETUPOBAHHbIE CTall. BRIOOD yiy4iaemMoit cTaiau B 3aBUCUMOCTH
OT YCJIOBHH Harpy)XeHusi, Tpe0yeMoi MPOYHOCTH U CEUCHMS U3ICIHil.

14

[1-8]




Peccopno-tipyxunnbie ctanu. Kiaccudukamnusi peccopHo-TIpyKUHHON
CTaJIu 10 YPOBHIO MMPOYHOCTHU. ABTOMATHbIE

ctanu. [HlapuKonoAmMImHUKOBEIE CTAIH.

Hroro 98

Oo0pa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzanus ocBoeHUsI JaHHOW MUCHUILIMHBI 00ECIIEYMBACTCS JOCTYIIOM KaXKJI0TO
oOyyarorierocs k 6azam JaHHBIX U OMOIMOTEYHBIM (PpoHAaM, POPMHUPYEMBIM T10 MOJTHOMY
MePeyHI0 JUCHUIUIMH (MOIyJIel) OCHOBHOM 0Opa3oBartenbHOM porpamMmmbl. B BUTU neii-
CTBYET KOMIIBIOTEPHBIE KJIACCHI, B KOTOPBIX MPOBOMASTCS 3aHATHS MO PA3IUYHBIM JUCLIU-
winHaMm noarotoBku 18.03.01 Xumudeckass TEXHOJIOTH, B TOM YHCIIE M Kiacchl obecrie-
YEHBI IOCTYIIOM K ceTh MHTEpHET JJ1s1 CaMOCTOSATENbHON MOArOTOBKH CTyAeHTOB. Ha ka-
dbenpe uMeeTcs KOMIBIOTEPHI ¢ BO3MOKHOCTBIO Pa0OTHI B CIIEIUANBHBIX MporpaMmax u
JIOCTYTa K COBPEMEHHBIM MPpOodecCHOHATBHBIM 0a3aM JaHHBIX, HH(OOPMAIMOHHBIM CITpa-
BOYHBIM U IMOMCKOBBIM CHCTEMaM, K TAaKUM Kak 0a3a JaHHBIX MEPUOTUYESCKUX U3IaHUM.

[IpoBoasSITCS MHTEPAKTUBHBIC Yachl B TEUEHUU y4€OHON HArpy3KH MO JaHHOM Jauc-
nuruHe. s aTrectanuu o0ydaromuxcs, UMEIoTcs 0a3bl OIIEHOYHBIX CPEJICTB MO JIUC-
[IUIUJIMHE, B COOTBETCTBUU C YTBEP)KICHHBIMU YYECOHBIM TUIAHOM M pabouel MporpaMMoi,
BKJIFOYAIOIIUE CPEACTBA MOATAITHOTO KOHTPOJIS (POPMUPOBAHUS KOMIETEHIUN (TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHAS ATTECTAllMsI), BKIIIOYAIOLINE: BOMPOCHI IJIA
CaMOTIPOBEPKH, BOMIPOCH U 3aJlaHUs JJIsI CAMOCTOSITEIbBHOW paboThl, pedeparbl Uiu J10-
KJIaJIbl TIO0 TEMaM, BOMPOCHI K 3a4E€TY, TECTHI JIJII KOHTPOJIS 3HAHUI.

DOoH/ OLICHOYHBIX CPEACTB

@DoHJ OIEHOYHBIX CPEJCTB MO JUCHMUIUIMHE OO0ECIEeUUBAET MPOBEPKY OCBOCHMUS
MJIAHUPYEMBIX PE3yJIbTaTOB O0y4eHUsl (KOMIETEHIUM U UX UHAUKATOPOB) MOCPEACTBOM
MEpOMPUATUIN TEKYIIEro, pyoeXHOTO U MPOMEKYTOUHOTO KOHTPOJIS MO AUCIUTIIAHE.

CBsi3p Mexay GOpMUPYEMBIMU KOMMETEHUHUSIMUA U (GOpMaMU KOHTPOJSI UX OCBOE-
HUSI MIPEJICTaBJI€HA B ClIeIyIOlIeH Tabuiie:

Kon v HanmeHoBaHue
Ne HanmeHnoBaHME KOHTPOIUPYEMBIX HanmenoBanue

MHAMKATOpa JTOCTHKE-

n/m pa3zenoB (TeMbl) . OLIEHOYHOTI'O CPEJICTBA

HUSl KOMIETEHIUH
BxonHoi KOHTPOJIb
. Bonpocel BXOHOTO KOHTPOJI
1 BxonHoit KOHTpOIIB p a p
(MMCBMEHHO)

ATTecTanys pa3aenoB, TeKYIIUNA KOHTPOJIb YCIIEBAEMOCTH
2 Crpyxtypsl 1 ¢a3el Metasunyeckux | 3-OIIK-1, V-OIIK-1,

CIUIaBOB B-OIIK-1, 3-OIlK-2, Konnoksuym (mMcbMEHHO)
Y-OIIK-2, B-OIIK-2.
3 OcHOBBI TepMUYECKOI 00paOOTKH. 3-OIlK-1, YV-OIIK-1, KonnokBuywm (mucsMeHHO)
JlerupoBanHble ctanu u criassl, X | B-OIIK-1, 3-OIIK-2,
MIPUMEHEHUE. Y-OIIK-2, B-OIIK-2.
[IpomexxyTouHas aTrecranus
4 3auet 3-OIIK-1, V-OIIK-1, Bomnpocsl k 3aueTy (IMCbMEH-
B-OIlIK-1, 3-OIIK-2, HO)

¥Y-OIIK-2, B-OIIK-2.




IlepeyeHb BONPOCOB BXOAHOI'0 KOHTPOJIA

1. Yem amopdHubie TBEpbIC TEIa OTIUYAIOTCA OT KPUCTANTMYECKUX TBEPABIX Tes?
[TpuBenuTe mpumMepsl aMOpPGHBIX TEI.

2. B KakoM arperaTHOM COCTOSIHUM MOTYT HaXOJUTCS BEIIECTB?

3. Ilepeuncnnre CBOCTBa METAJIIOB.

4. Ilepeuncnure CBOKMCTBA HEMETAILIOB.

5. Kakue Tumbl KpUCTaNIMYECKUX PEIIETOK BbI 3HAETE?

IlepeueHb TeM Ui MOATOTOBKH JA0KJIA4a Wid pedepara:
«OCHOBBI METALIIYyPrHY€CKOr0 MPOU3BOACTBA»

. TexHonornueckas cxema COBPEMEHHOI0 METAJTYPruY€CKOro IMPOU3BOICTBA.
. [Iponykuust 4epHOM U LIBETHOU METAJLTYPIUU.
. MaTtepuaiisl U1 IpOU3BOACTBA YyT'yHa.
. [IpsiMmoe BoccTaHoBIIEHUE Xele3a U3 Pyl (kapoboTepMmus).
. IIpon3BoACTBO UyryHa.
. [IpousBoacTBO cranu.
. IIpousBoacTBa meau.
. [Ipon3BOCTBO aNMIOMUHUSA (ITEKTPOIIHU3).
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. [Ipon3BoCcTBO TUTaHA (METAILIOTEPMHUSI).

10.ITpou3BOACTBO MarHus.

11. Tlpou3BoACTBO CcTanu B KOHBEpTEPaxX.

12.1Tpou3BOACTBO IEKTPOCTANH.

13.BHeneuHoe papuHUPOBAHUE CTAIIH.

14 KpucTammm3anus CTalbHbIX CIIMTKOB B U3JI0KHUIIAX.

15.HenpepbiBHBIE pa3uBKa CTAJIH.

16.I1lepemiaBHbIe MPOIECCHI MPOU3BOJICTBA CTAIIH.

«TexHoJsorus uTeHOro npoussoacTeay (JIII)

1. CoBpeMEHHOE COCTOSHUE M TIEPCIEKTHUBBI Pa3BUTHS JIUThS TIPU TPOU3BOACTBE
W3JEIUNA MAallMHOCTPOCHUS.

2. ®Ousnueckue 0CHOBBI (HOPMOOOPa30BaHUS JIUTHIX 3aTOTOBOK.

3. JIuteitHble CBOMCTBA CIJIAaBOB U UX BJIMSIHUE HA KAYECTBO OTJIMBOK.

4. Knaccudukanus crnoco0oB popMooOpa3oBaHus TUTHIX 3arOTOBOK.

5. TexHoysoruueckue OCHOBBI (POPMOOOpPA30BaHUS JIUTHIX 3arOTOBOK B Pa30BBIX
necyaHsix hopmax.

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

7. TexHoloruuyeckue OCHOBBI (POpMOOOpa30BaHUsl OTIMBOK B MHOTOKpPAaTHO HC-
MOJIb3yeMbIX (hopmax.

8. Texnosornueckue OCHOBbI (POPMOOOPA30BAHUS JIUTHIX 3arOTOBOK JIUTHEM IO Ta-
3UPUIUPYEMBIM MOJIEISIX.



9. TexHonoruueckue OCHOBBI (HOPMOOOpa3OBaHUs OTIMBOK B (hopmax, U3rOTOB-
JICHHBIX BaKyyMHOU ()OpPMOBKOM.

10.TexHOMOTMYECKHE OCHOBBI (POPMOOOPA30BAHUS OTIMBOK JICKTPOILIAKOBBIM JINTHEM.

11.TexHomornyeckue OCHOBBI (POPMOOOpPA30BaHUS OTIUBOK JIUTHEM B KOKWIb U
IIEHTPOOECIKHBIM JIUTHEM.

12. TexHonorn4ueckue OCHOBBI (POPMOOOPA30BAHNS OTIMBOK JIUTHEM O] TABICHUEM.

13. TeXHOTOTUYHOCTh KOHCTPYKIINH JINTHIX JIETaJCH IpH JIUTHE B TTeCYaHbIe ()OPMBI.

14 . V3roToBiieHNE OTIUBOK U3 YYT'yHA C MJIACTUYECKUM TpaUuTOM.

15.0co0eHHOCTH U3TrOTOBJIEHHSI OTJIMBOK M BBICOKOIPOYHOT'O YyT'yHa C IIAPOBUJ-
HBIM ¥ BEPMUKYJISIPHBIM TpauTOM.

16. OcoOeHHOCTH U3TOTOBJICHUS CTATBHBIX OTIUBOK.

17.13roToBIICHHE OTIMBOK W3 aTFOMUHUEBBIX M MAaTHUEBBIX CILIABOB.

18.0Ocob6eHHOCTH U3TOTOBICHHS OTIMBOK M3 THTAHOBBIX CILIABOB.

19.TTosry4enre OTIUBOK JIUTHEM B TIECHaHBIC (POPMBI B YCIOBHSIX KPYITHOCEPHUIHHOTO
¥ MaccOBOTO IIPOU3BO/ICTBA.

20. Bri60op crioco0a M3roTOBICHUSI TUTOW 3arOTOBKH.

21. OcobGeHHOCTH U3TOTOBJICHHS OTIMBOK JINTHEM TIOJT PETYITUPYEMBIM TaBJICHUEM.

22. OcoOEHHOCTH U3TOTOBJICHUS OTIMBOK HEMIPEPHIBHBIM JIUTHEM.

23.0co0eHHOCTH N3TOTOBIICHUS OTIMBOK JIUTHEM MO BBITIIABISIEMBIM MOJIETISIM.

24.0co0eHHOCTH U3TOTOBIICHUS OTIMBOK U3 IIMHKOBBIX CIIJIABOB.

25.0co0eHHOCTH U3TOTOBIICHUS OTIMBOK U3 MEAN U METHBIX CIJIABOB.

«Texnonorus 00padoTkn MeTa10B AaBjennem» OJ1

1. [IpumeHeHue 3TaCTUYHBIX CPEJl B JUCTOBOM IITAMITOBKE.

2. [TonyyeHnue cBapHBIX MPSAMOIIOBHBIX U CIHPATHLHOIIOBHBIX TPYO (TEXHOIOTHS
COPTaMEHT, IPUMEHEHHE).

3. XynoxecTBeHHas YeKaHKa.

4. Jlamacckas cranb. bynar.

5. MexaHuyeckre UCIIbITaHUSI METAJIIIOB (3aMep TBEPAOCTH).

6. BricokockopocTHBIE CITOCOOBI 1eOpMUPOBAHUS, BIUSHUS CKOPOCTU JePOpMU-
pOBaHUs HA MTPOYHOCTHBIEC U TJIACTUYECKHUE CBOMCTRA.

7. OHO ¥ MHOTO — MEPEXO0/IHAsl POTAIIMOHHAS BHITSKKA 0€3 yToHeHHs cTeHOK. O0-
JaCTh MPUMEHEHUsI, 000PYTI0BaHUS.

8. PorannoHHas BBITSKKA C yYTOHEHUEM CTEHKH OOOJIOYKOBBIX JI€Talel U3 TIOCKOM
3arOTOBKHU.

9. XonoaHas oObeMHas mramrioBka. [[pumensiembie MaTepuaiibl, 0071aCTh IPUMEHEHUS.

10.11ITammoBKa B3pbIBOM KPYMHOTaO0APUTHBIX JI€TAJICH.

11.2nexTpomMarauTHas IITAMIIOBKA.

«TexHosorusi cBapo4Horo npoussoacrea» (CII)

1. [lpumeHeHUe a3epHOM TEXHOJOTUU B BOCCTAHOBUTEJIBHOW HAIUIaBKE AeTaliel

aBTOMOOMIIECTPOCHHUS.



2. Xono/aHas CBapKa — KakK CIOCO0 COeTMHEHUS IeTajeil B TBEpAOM COCTOSIHUU.
3. [IpuMeneHme >MEKTPOHHO-TYYEeBOM CBAPKH JIJISI COCTMHEHUS KAPOIPOUHBIX CTa-
7ed OOJIBIIKMX TOJIIIUH.
4. OcOOEHHOCTH COEIMHEHUSI 3arOTOBOK MajblX TOJIIMH B MHUKPOAJIEKTPOHUKE U
npruOOPOCTPOCHUH.
5. YibpTpa3BykoBas cBapKa I[BETHBIX METAJIJIOB.
6. McTopus pa3BUTHUS CBApPKU M CBAPOYHOTO IPOU3BO/ICTBA.
7. Bricokoa(ppekTUBHBIC HICTOYHUKH HarpeBa B CBAPOYHOM MPOU3BOJICTBE.
8. BoccranoBneHnue neraneil MalivH 3JIEKTPOAYTOBOM HAIUIABKON C MPUMEHEHUEM
beppOMarHuTHOM IIMXTHI.
Bomnpocsl k pa3geay Ne 1
1) ATOMHO-KPHCTANTHIECKOE CTPOCHUE METAJIIIOB.
2) Kpucranausarys MeTaIoB.
3) [MomumMophU3M METAIIOB.
4) NedeKThl KPUCTALTUIECKOTO CTPOCHHUSI.
5) MeTauinyeckue CIuIaBhl.
6) Jledbopmarius u ee BUJIBIL.
7) JlnarpaMMbl COCTOSIHUSI IBOWHBIX CIJIABOB.
9) Ilpasuio das.
10) Cpsi3bp MEXKAy CBOWCTBAMH CILJIABOB M THIIOM JHArpaMMbl COCTOSIHHS (TIPaBUIIO
KypHakoBa)
11) duarpamma «Keneso - yrimepon». XKeine3oyriaepoauCThie CIUIaBbl; XapaKTepu-
CTHUKa KOMIIOHEHTOB, (pa3 u CTPYKTYyp.
12) AunarpamMmmMa cOCTOSHUS CILJIABOB YKEJI€30-1IEMEHTHT.
13) CTpyKTypHI CTalICii U YyT'YHOB.
Bonpocs k pa3aeny 2
1) [onsTHe o TepMHuUecKoil 0OpabOTKe CIJIaBOB.
2) Anarpamma H30TE€pMUYIECKOTO pacrnaja ayCTCHHTA.
3) OTxur ¥ HopMau3aIus CTaJIeH.
4) 3akanka CTaJd.
5) OTmycK CTajau U ero pa3HOBUIHOCTH.
6) Tepmomexanuueckasi 00padoTKa.
7) XuMHKO-TepMHUUecKas 00padoTKa.
8) JlerupoBanusbie cranu (Biausinue JI9).
9) Kinaccudukanus 1 MapKupoBKa JETMPOBAHHBIX CTAJICH.
10) KoHCTpYKITMOHHBIE CTaJIH.
11) MucTpyMEHTANIbHBIE CTAIM U CILJIABHI.
12) Cranu crienuaabHOTO Ha3HAYCHMSL.
13) Menpb 1 MeHBIE CIIaBHI.
14) ATIOMUHHEBBIC 1 MarHUECBBIC CILIABBI.



15) Maruuii u ero CrjiaBbl.

16) TutaH u €ro criaBBhl.

17) CocraB u ki1accuuKanms miacTMace.

18) TepmoruacTUYHBIE JIACTMACCHI.

19) TepmopeakTHBHBIE IJTACTMACCHI.

20) Pe3una u pe3uHONOI00HBIE MaTEpUATIBI.

21) Ctpoenue, knaccuukaius 1 CBOMCTBA MOJTUMEPOB.

22) KoMIO3UIIMOHHBIE MAaTEepUAIbl, KIIACCU(PUKALMS U METOJIbI IOJTyUYEHHUS.

B kauecTBe OLIEHOYHOIO CpeICTBa aTTECTAllMU pa3zelia UCHOJIb3YeTCs TaKKe KOH-
TpOJIbHasA padorTa.

KoHTtposbHas padoTa — CpeIcTBO TPOBEPKU YMEHUM NMPUMEHSTH MOIYyYEHHBIE
3HAHUS JJIA BBIIOJTHEHUS 3aJlaHUM 110 TeMe WM pasjeily. BrinmonHsercs mo uHIUBU-
IyalbHOMY 3aJaHUI0, TIPEJCTABICHHOMY B METOAMYECKUX YKazaHUsX [15] mms BbI-
MOJIHEHHSI KOHTPOJIBHBIX paboT no gucuuimHe «MarepuanoBeaeHue U TexHOJIorus
KOHCTPYKIMOHHBIX MaT€pUaIOB.

3AJJAHUS K KOHTPOJIbHOM PABOTE
BapuanTt 1

1.0nummte GU3MYECcKyro CyIHOCTD Mpolecca Kpuctaum3anun [1].

2.Beryeptute AuarpaMmy COCTOSTHUSI CUCTEMBI BUCMYT — cypbMa. ONUIIHUTE B3au-
MOJICMICTBME KOMIIOHEHTOB B KUJKOM U TBEPJIOM COCTOSIHUSIX, YKAKUTE CTPYKTYPHBIE CO-
CTaBJISIOLIME BO BCEX OOJACTAX AUArPaMMBbI COCTOSIHUS U OOBSICHUTE XapaKTep U3MEHe-
HUSI CBOMCTB CIUIABOB B JJAHHOM cucTeMe ¢ nmomoiibio npaBui Kypraakosa (puc.1).
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Puc. 1. JluarpamMmma cocTosiiust BUCMYT — cypbMa (Bi — Sh)

3.Kakoli Bu1 HanpspKeHUM MPUBOJIUT K BSI3KOMY pa3pylieHuto mytem cpe3a? O0sb-
SICHUTE TPUPOTY Pa3PYIICHUS.

4 BpraepTuTe AMarpaMMy COCTOSTHUS KeJIe30 — KapOuj xKeje3a, YKaKUTE CTPYK-
TypHBIE COCTABJISIONIAE BO BCEX OOJACTSAX OUArpaMMbl, OMUIIUTE MPEBPAIICHUS U TIO-
CTPOUTE KPUBYIO OXJIAXKIeHUSI B uHTEepBasie Temnepatyp ot 1600 no 0°C (¢ npumeHeHremM
npaBuia (a3) s crasa, copepxkamero 2,6%C. s 3amaHHOTO CIutaBa OMPEACIIUTe



MIPOIICHTHOE COZepKaHue yriiepoaa B gazax mpu temneparype 1000°C.

5.Bpruepture nuarpaMMy M30TEPMUYECKOTO IPEBPALIEHUS ayCTEHUTA )1 CTaIH Y 8,
HAHECUTE HA HEE KPUBYIO PEXKHMMa TEPMUUYECKOW 0O0pabOTKH, 0OECIEUMBAIOIIEH MOTyYCHUE
tBepaoctTu HRCB0 — 63. VkaxuTe, Kak 3TOT PeXHUM Ha3bIBACTCS, OMUILIUTE CYIITHOCTH Tpe-
BPALLICHUH U KaKasi CTPYKTYypa IOJIy4aeTCsl IPU ITOM.

6.HaznaubTe pexxum TepMuueckoil 00paboTKU (TeMrepaTypy 3aKalKH, OXJIaxaaro-
LIYI0 Cpelly ¥ TeMIepaTypy OTIIyCcKa) 3yOmi u3 ctaind Y9. Onumure CTpyKTypy W TBEp-
JIOCTh MHCTPYMEHTA MOCJI€ TEPMUYECKONU 00pabOTKHU.

7.B pesynpraTe TepMHuecKOd 0OpaOOTKM MOIYOCH JOJIKHBI MOJYYUTH MOBBIIICH-
HYIO MPOYHOCTH MO BceMy ceueHuto (tBepaocts HB230 — 280). [Inst u3roToBieHUs Ux
BbIOpaHa ctans 30XI'C: a) pacmud- pyiiTe cocTaB U oNpeIeIUTe TPYIITy CTaIM M0 Ha3HA-
YEHU10; 0) Ha3HAYBTE PEKUM TEPMUUYECKON 00pabOTKU, MPUBEIUTE €r0 0OOCHOBaHUE, 00b-
SCHHMB BJIMSHHE JIETUPOBAHUS Ha MPEBPALICHUS, IPOUCXOIAIIME Ha BCEX ATAllax TepMuYe-
CKOM 00pabOTKH JTaHHOW CTajM; B) OMUIIMTE CTPYKTYPY M CBOMCTBA CTAJIA MOCIIE TEPMHU-
4yeckoi 00paboTKu.

8.lmst u3roToBIEHWs JAeTalell BBICOKOW MPOYHOCTH HCIOJB3YeTCSl MapTeH-
cutoctaperomas cranbs H1I8K8M3: a) pacmmdpyiite cocTaB U yKaxKUTe TPYIITY CTAIU 10
Ha3HAUYCHHIO; 0) Ha3HAuUbTE U OOOCHYHTE PEKUM TEPMHUUYECKOH OOpabOTKH, OOBSICHUB
BJIMSIHUE JIETUPYIOIIMX 3JIEMEHTOB Ha MPEBPAILIEHUS B CTAJIM; B) OXapaKTEPU3YyUTE CTPYK-
TYpY ¥ OCHOBHBIE CBOWMCTBA CTaJIN.

9.MeTtannokepaMuueckue >Kapompounbie criaBbl. CocTaB, CBOICTBA W 001acThb
NPUMEHEHHUS UX B MAILIMHOCTPOCHHH.

10.TepmopeakTHBHBIC IIACTMACCHI, ©X OCOOCHHOCTH M 00J1aCTh IPUMEHEHHUS.

Bapuant 2

1.0nummre CTpoeHHE U OCHOBHBIE XAPAKTEPUCTHUKU KPUCTAJUIMUECKOM PEIICTKH
MarHus (mapameTpbl, KOOPJAUHAIIMOHHOE YHUCIIO, TUIOTHOCTh YITaKOBKH).

2.BeruepTuTe guarpaMMmy COCTOSIHHSI CHCTEMbI CBHHEI] — cypbMa. OnuIImTe B3au-
MOJICHCTBHE KOMIIOHCHTOB B JKHJIKOM M TBEPJIOM COCTOSIHUSX, YKOKHTE CTPYKTYPHBIC CO-
CTaBJIAIONINE BO BCEX OOJACTAX AUArpaMMBbl COCTOSHUS M OOBSICHHTE XapaKTep M3MEHE-
HUSI CBOMCTB B IaHHOM cHUCTeMe ¢ ToMOIIbIo npaBui KypHakoBa (puc. 2).
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Puc. 2. Jlnarpamma coctostHus cBuHell — cypbma (Pb — Sh)

3.Kak u3MeHs10TCsS MeXaHUYeCKUe U APYyrue CBOMCTBA MPU HArpeBe HAKJIEMAHHOTO
MeTtasa’?

4 BoruepTuTe nuarpamMmy COCTOSIHHS JKelle30 — KapOu] Keye3a, YKaXUTe CTPYK-
TypHBIE COCTABJISIOIINE BO BCEX OOJACTSAX JUArpaMMbl, OMUIIUTE MpPEBpallleHHUs U IO-
CTpOWTE KPHUBYIO HarpeBaHus B uHtepnaiie tremmneparyp ot 0 go 1600°C (¢ npuMeHeHneM
npaBuia (a3) s criasa, coaepxaniero 3,3%C. [ns 3aganHoro crijiaBa npu TeMiepary-
pe 1200° C ompexnenure: MpOIEHTHOE COoIepkKaHuEe yriepoaa B (ha3ax; KOJTUYECTBEHHOE
cooTHoIIeHue ¢a3.

5.C moMoIIpI0 AuarpaMMbl COCTOSTHUS JKeJIe30 — KapOu/l JKeJie3a ONpeeIuTe TeM-
nepaTypy MOJIHOTO U HEMOJHOTO OTXura u HopManuzauuu juist ctanu 20. Oxapakrepu-
3yHTE ATH PEXKUMBI TEPMUUYECKONW OOpabOTKH M MPUBEAUTE KpPaTKOE OMUCAHUE MHKPO-
CTPYKTYpPBI U CBOMCTB CTaJIM MOCIIE KaKJI0TO BUJIa 00pabOTKH.

6.B pesynbrare TepMuueckoil 0OpabOTKH HEKOTOpHIE ACTAd MAIlUH JOJIKHBI
MMETh TBEPJbIA U3HOCOYCTOMYMBBIN ITOBEPXHOCTHBIN CIIOM MPU BI3KOM cepaneBuHe. [
U3rOTOBJICHHS MX BbIOpaHa ctanb 15X®d: a) pacumdpyiite coctaB u onpenenuTe rpymniy
CTJIM TI0 Ha3HAYEHUIO; 0) HA3HAUBTE PEKUM TEPMUUYECKON U XUMHUKO-TEPMUUYECKON 00-
pabOTKH, IPUBEINUTE €ro 00OCHOBaHWE, OOBSICHUB BIMSHUE JICTHPOBAHUS Ha IpEeBpaIlie-
HUS, MPOUCXOIAIINE HA BCEX ATarax TEPMHUUECKON 00pabOTKH JaHHOU CTaju; B) OMUIIH-
T€ CTPYKTYPY M CBOMCTBA CTaJIM MOCJIE TEPMUUECKOM 00PaOOTKH.

7.B pesynbpTaTe TepMUYECKON 00paOOTKH BTYJIKH JOJIKHBI TIOJIYYUTh OBBIIICHHYIO
IPOYHOCTD MO BceMy ceucHuio (TBepaocth HB250 — 280). [i1st M3roToBIEHUS MX BBIOpa-
Ha ctanb 40XIT'P:

a) pacuudpyiTe CoCTaB U OMpENETUTE, K KaKOW Tpymie OTHOCUTCS JaHHas CTajb
10 HA3HAYEHUIO;

0) Ha3HaYbTE M OOOCHYWTE PEXUM TEPMHUUYECKOH 0OpabOTKH, OOBSCHUB BIMSIHUE
JISTUPOBAHUSI Ha TIPEBpaIeHUs], TPOUCXOISIINE HAa BCEX dTanax TEPMUUYECKON 00paboTKu
JITAaHHOM CTaJlu;

B) ONMILUTE CTPYKTYPY U CBOMCTBA CTaJIM MOCIE TEPMUYECKON 00pabOoTKU.

8.lua nmeraneil, paboTarouux B Cla0bIX arpeCCUBHBIX Cpellax, MPUMEHSETCS CTalb
8X13: a) pacumdpyiite cocTaB U ONpeneanuTe rPyIIy CTAIA MO CTPYKTYpe; 0) 0ObsICHUTE
Ha3HAYEHHUE XpOMa B JaHHOMW CTaJiM; B) Ha3HAYbTE U OOOCHYNUTE PEKUM TEPMHUYECKOU 00-
paboTKH.

9.J11s1 NI3roTOBJIEHUS TOKOIIPOBOASIIUX YIPYTUX JIEMEHTOB BhiOpaH crutaB bpbHT-
1,9. TlpuBeauTe XMMHUYECKUNA COCTaB, PEKUM TEPMHUUECKOW OOpabOTKH U MOJTydaeMble
MEeXaHUYeCKUe CBOMCTBa Marepuaina. ONUIIUTE MPOIECCHI, MPOUCXOIAIINE PU TEPMUY €-
CKOM 00paboTKe, U 0OBSICHUTE MPUPOY YIPOUHEHHUS B CBS3U C AUMArpPaMMON COCTOSTHUS
MeJlb — OCPUILIHM.



10.0mumuTe CUTAUTBl U METOJIBI WX TONYYCHUS, BIUSHHUE COCTaBA W BEIIMYHHBI
KpPHCTAJUIOB Ha CBOWCTBA CUTAJIJIOB. Y KQXKUTE 00JaCTh UX MPUMECHECHHUS.
Bapuant 3
1.IToctpoiite ¢ mpuMeHEHHEM TpaBuiIa (a3 KPUBYIO HATPEBAHMS JIJIST ATFOMIHHSL.
2.BpruepTuTe nuarpamMmy COCTOSIHHMSI CUCTEMBbI Mellb — cepeOpo. Onummure B3au-
MOJICiCTBHE KOMITOHEHTOB B JKUIKOM U TBEPJOM COCTOSIHUSX, YKAXKUTE CTPYKTYPHBIEC CO-
CTaBJIAIOIINAE BO BCEX OOJACTSIX IUArpaMMBl COCTOSHUS U OOBSICHHUTE XapakTep M3MEHe-

HUS CBOMCTB B JIaHHOU cHUCTeMeE ¢ IoMolibio paBuia KypHakosa (puc.3).
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Puc. 3. luarpamMma coctosiHust meapb — cepeopo (Cu — Ag)

3.0nummTe JIMHEMHbIE HECOBEPILEHCTBA KPHUCTAJUIMYECKOTo cTpoeHus. Kak
OHH BIIUSIIOT HA CBOMCTBA METAJJIOB U CIIJIAaBOB?

4.BpluepTuTe AMArpaMMy COCTOSIHHSI JK€lIe30 — KapOuJ jkese3a, YKaxHuTe
CTPYKTYPHBIE COCTABIISIFOIINE BO BCEX 00JIACTIX JUArpaMMbl, OMUIINTE MIPEBPAILICHUS
¥ TIOCTPONTE KPUBYIO OXJIAKICHWS B HHTEpBase Temmeparyp ot 1600 1o 0°C (¢ mpu-
MeHeHueM TpaBuia ¢a3) ais ciiaBa, cojaepxaiiero 2,3%C. Beibepute 1u1st 3a1aHHO-
o cIjiaBa JI00YyI0 TEMIEpaTypy MEXAy JUHUSAMU JIMKBUAYC U COIMIYC U ONpEeIu-
Te: cocTaB (a3, T. €, MPOLIEHTHOE COJIep>)KaHUE yrieposia B (azax; KOJIMUECTBEHHOE
coOoTHOIIeHHUE (a3.

5.Ucnonb3ysa auarpamMmmy M30TE€pPMUYECKOTO MPEBpAIICHUS] ayCTEHHUTa, O00bsIC-
HUTE, MOYEeMY HEJb3sl MOJIYYUTh B CTAIM YUCTO MAPTEHCUTHYIO CTPYKTYpPY MPHU OXJia-
KJICHUU €€ CO CKOPOCThIO, MEHBIIEMKPUTUUECKON CKOPOCTH 3aKaJIKH.

6.Boibepure yriepoaucTyio craib Ui U3TOTOBJICHHUS METYyuKoB. HasHaubTe
PEXUM TEPMHUECKONH OOpaOOTKH, OMUIINTE CYLIHOCTb MPOUCXOISAIIMX MpeBparie-
HUW, CTPYKTYPY U CBOMCTBA MHCTPYMEHTA.

7.B pe3ynbTaTe TepMuueckoil 00pabOTKH MOIYOCH AODKHBI MOJTYYUTh MO BCE-
My CEUYCHHIO TOBBINICHHYIO TPoYHOCTh (TBepaocth HRC28 — 35). Jlns ux u3rotos-
nenust BoiOpana ctanp 40XHMA: a) pacuudpyiite cocTaB U ONpeaennTe, K Kakou
rpynre OTHOCUTCS JaHHAas CTalb 0 Ha3HAUYCHHIO; 0) Ha3HAYbTE U 0OOCHYHUTE PEeXUM
TEPMHUECKONH 00pabOTKH, OOBSICHUB BIHUSHHUE JETUPOBAHMS HA MPEBPAIICHUS, TPO-
UCXOJSIIME HAa BCEX dTamax TePMHUYECKOW 0OpabOTKH MaHHOM CTalv; B) OMHILUTE



MUKPOCTPYKTYPY U CBOICTBA CTAJIM MOCIIE TEPMUUECKOM 00pabOTKH.

8.nst mzroroBnenus kanuOpoB BeiOpaHa ctasnb 9X18. OTBeThTE HA MyHKTHI a),
0), B) MpeIbIAYIIEro BOMpoca.

9./l M3TOTOBJICHUSI HEKOTOPBIX JeTaliel camoJjieTa BhIOpaH criaB AJI2: a)
pacmdpyiiTe coCTaB U yKaXHUTe CIIOCOO U3rOTOBJICHUS A€Talell U3 TaHHOTO CIUIABA;
0) omuIIMTE METOBI TTOBBIMICHUS] MEXaHHYECKUX CBOWCTB CILJIaBa M CYITHOCTH ATOTO
SIBJICHHSI.

10./IocTtomHCcTBa W HEOOCTAaTKW IUIacTMacc. l[IpuMeHeHue macTMace s
ITaMIIOBOW OCHACTKHU

Bapuanr 4
1.laitite onpenenenue TBepAocTH. KakuMu MeTonaMu U3MeEpSIIOT TBEPIOCTh Me-
TaJUI0B U CIIaBoB? ONUIINTE HX.
2.BpruepTuTte 1uarpaMMy COCTOSIHUS CHCTEMBbI CBHHEIl — OJIOBO, OIMHUIITUTE B3a-
UMOJICIICTBME KOMIIOHEHTOB B JKHUJIKOM M TBEPJOM COCTOSHUSX, YKOKUTE CTPYKTYpP-
HBIE COCTAaBIIAIONINE BO BCEX 00JACTSIX AMArpaMMBbl COCTOSHHS M OOBSICHUTE XapaKTep
M3MEHEHUSI CBOMCTB CIIABOB ¢ MOMOIIbio paBui KypHakosa (puc.4).
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3.Jlns1 wero mpuMeHseTCS OT)KHUT B MPOIECCe M3TOTOBJICHHS XOJIOJHOKATAHOM
cTaJIbHOM JIeHTHI? Kak Ha3pIBaeTcs TakOM BUI OTXKHTA?

4. BpruepTuTe AUarpaMMy COCTOSIHUS JKeJIe30 — KapOuJ xKele3a, YKaKUTE CTPYK-
TYpHBIE COCTABJISIONIMEBO BCEX OOJACTSIX JUArpPaMMBI, OMHIIUTE TPEBPAIICHHS U T0-
CTpOWTE KpUBYIO HarpeBaHusi B uHtepBaie temmeparyp ot 0 go 1600°C (¢ npumene-
HUEM MpaBuia ¢as) s cruiara, cojaepixkamero 2,4%C. Jlng 3amaHHOro CruiaBa mpu
temneparype 1250°C onpenenute: coctaB ¢as, T. €. MPOIEHTHOE COJEpKaHNe YTIIepo-
1a B (ha3ax; KOJTUIECTBEHHOE COOTHOIIEHUE (a3.

5.Beraeprute auarpamMmy H30TEPMUYECKOTO MPEBPAITICHUS AYCTEHUTA IBTEKTOMI-
HOW CTaJIM M HAHECHWTE HA HEe KPUBYIO PEKMMa M30TEPMHUUECKOrO OTxura. Onummre
MPEBPAIICHUS U TIOTydaeMYyIO0 MOCJIE TaKOW 00pabOTKHU CTPYKTYPY.

6.HaznaubTe pexxuM TepmMuueckoi 0OpabOTKH (TeMIlepaTypy 3aKallkK, OXJia-



KIAOIIYI0 Cpely U TeMmmepaTrypy oTimycka) peccop u3 craiu SS5CI. Onummure nx
MUKPOCTPYKTYPY U CBOMCTBA MOCJIEe 00padOTKH.

7.B pesynbrate TepMuyecKoil 00pabOTKH IIECTEPHU JOKHBI TOTYYUTh TBEPbIN
M3HOCOYCTOWYMBBII MOBEPXHOCTHBIA CIIOM MpH Bsi3Koi cepaueBuHe. C 3TOM LEIbIO
BbIOpana ctanp 18XI'T: a) pacmmdpyiiTe cocTaB U ONpPENEIUTE TPYIIy CTaIH IO
HA3HAYCHMIO; 0) Ha3HAYLTE PEKUM TEPMHUUECKOM M XUMHUKO- TEPMUIECKON 00paboT-
KU, IPUBEIUTE €ro 000CHOBaHUE, OOBSICHUB BIUSHUE JIETUPOBAHUS Ha MPEBPAIICHUS,
MPOUCXOIAIINE HA BCEX ATamax oOpabOTKU JAHHOW CTallu; B) OMHILIUTE CTPYKTYPY U
CBOMCTBA CTAJI TIOCIETEPMHUICCKON 00paOOTKH.

8.0mummTe NpuMEHEHUE METAJUIOKEPAMUYECKUX TBEPABIX CIJIAaBOB B MPOU3-
BOJICTBE IITAMIIOB. YKaXUTE UX CTPOEHUE, COCTAB U CBOMCTBA.

9./l M3roTOBIICHHUSI HEKOTOPBIX JeTalleld camojieTa BeiOpaH cruiaB BO5T1: a)
pacmiugpyiTe COCTaB M YKAKUTE XapPAKTEPUCTUKUA MEXAHUUYECKUX CBOMCTB; 0) omnu-
IIUTE, KaKUM CIIOCOOOM IMPOU3BOJIUTCS YNPOUYHEHUE ATOrO CIUIaBa, U OOBSICHUTE
NPUPOAY YIIPOUHEHHUS.

10.OmumuTe cCOBpeMEHHOE MPEACTABICHNE O MOJCKYJIIPHOM CTPOCHUU TOJIH-
MEpOB. YKaXKUTECTPYKTYPY TEPMOIUIACTHUECKUX U TEPMOPEAKTUBHBIX MOJIUMEPOB.

Bapuant 5

1.0Onumure sBieHue noauMopdusmMa B IPUIOKEHUU K TUTaHY, a TAKXKe CTpoe-
HUE ¥ OCHOBHBIE XapaKTEPUCTUKHN KPUCTALTUYECKON pemeTku (mapameTpbl, KOOpIu-
HAIMOHHOE YHCIIO, INIOTHOCTH YIAKOBKHU) ISl KyOU4decKkoi MoauduKaIuy THTaHa.

2.Brrueptute nuarpaMMy COCTOSIHUSI CUCTEMbl MAarHUi — Kaibluid. OnummTe
B3aMMO/ICICTBUE KOMIIOHEHTOB B KHUJIKOM U TBEPIAOM COCTOSHUSIX, YKAKHUTE CTPYK-
TYypHBIE€ COCTaBIISIOIIME BO BCEX O0JACTSIX JAMArpaMMBbl COCTOSIHUSI U OOBSICHUTE Xa-
paKTEP U3MEHECHUS CBOMCTB CILUIABOB B JIAaHHOW CUCTEME C MOMOIIbIO npaBui KypHa-
KoBa (puc. 5).
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3.Uro takoe OnoyHas (Mo3auM4Has) CTPYKTypa M KaK OHA M3MEHSETCS B MPOIECCE
XOJIOAHOUTIIIACTUIECKOM aedopmaruu?

4.BpruepTure AuarpaMMy COCTOSIHUS JKEJIe30 — KapOuj *kene3a, YKaKUTe CTPYK-
TYpHBIE COCTABJISIONINE BO BCEX OOJIACTSAX JAMArpaMMbl, ONMMIIUTE MPEBPALICHUS U TI0-
CTPOMTE KPUBYIO OXJIAXKJIEHUS! B MHTEpBaiie TemnepaTtyp oT 1600 no 0°C (c npuMeHeHueM
npaBuia ¢a3) 1 crasa, coaepxariero 0,7%C. Beibepute ais 3agaHHOTO CIUTaBa JIto-
OyI0 TeMIepaTypy MEeXIy JIMHUSIMU JUKBUYC U COJIUIYC U OMpEENnTe: cocTaB (pas, T. €.
IPOLIEHTHOE COJIEpKaHue yriepoaa B ¢a3zax Mpu 3TOHM TeMmrepaType; KOJIMUeCTBEHHOE CO-
oTHoIIeHue (as.

5.B crpyktype yrnepoaucroit cranu 30 mocnie 3akaikud HE OOHApYKHBAETCsl OCTa-
TOYHOI0 ayCTeHHUTA. B cTpykType yraepoauctoi cranu Y12 nocne 3akanku HaOI01aeTcs
10 30% ocrtaTouHoro aycreHuTa. OObSICHUTE PUYUHY TOrO SIBJICHUS B CBSI3U C MapTEH-
CUTHBIMHM KPUBBIMHM ISl JaHHBIX cTasield. Kakoii 00paboTKOM MOKHO YCTPAaHUTh OCTATOY-
HBIN ayCTEHUT?

6.HaznaubTe pexxum TepMUyecKoil 00paboTKH (TeMIepaTypy 3aKalKH, OXJIaxaaro-
IIyI0 Cpely U TeMIepaTypy OTIIyCKa) pe3bOOBBIX KaauOpoB u3 ctanu Y9A. Onummre
MUKPOCTPYKTYPY U TBEPAOCTh HHCTPYMEHTA MOCIIE TEPMUUYECKON 00pabOTKHU.

7.J1nst m3rotoBnenus npecc-popm BeiOpana cranb 3X2B8: a) pacumdpyiite coctaB u
OTpeNeIUTe TPYIITY CTalld M0 HAa3HAYEHHUIO; 0) Ha3HAUbTE U OOOCHYWTE peXUM TepMUYe-
CKOM 00pabOTKH, OOBSICHUB BIMSHUE JIETHPOBAHUS HA MPEBPAIICHUS, MPOUCXOAAIINE Ha
BCEX ATanax TEPMHUYECKOM OOpaOOTKM JAHHOW CTalv; B) ONMILUTE CTPYKTYPY M CBOMICTBa
CTaJIM TI0CJIe TEPMUUYECKON 0OpabOTKH.

8.1t HeKoTOpBIX MPUOOPOB TOYHOW MEXaHUKH BbIOpaH cruiaB uHBap H36: a) pac-
mUpPYUTECOCTAB U ONPEIEIUTE, K KAKOW TPYIINE CIUIABOB OTHOCUTCS MHBAp MO Ha3Haue-
HUIO; 0) ONUIIHUTE BIUSHUE JIETUPYIOIIUX 3JIEMEHTOB Ha OCHOBHYIO XapaKTEPUCTUKY
CIJIaBa M MPUYUHBI BEIOOpPA JAHHOTO COCTaBa (B CBSI3M C aHOMaIMeH u3MeHeHus Kodddu-
[IMEHTA TEPMUUYECKOTO PACIIUPEHHUS).

9.HaznaubTe Mapky JaTyHH, KOPPO3MOHHO-YCTOMYMBOM B MOPCKOW BOJE: a) pac-
mupynTe €e COCTaB U OMUILIUTE CTPYKTYPY, UCIONB3Ys JUAarpaMMy COCTOSIHHUSI ME[b -
LMHK; 0) yKaX)uTe coco0 ynpoYHEHUs JaTyHU U OCHOBHBIE CBOMCTBA.

10.Ykaxxute cocTaB U CBOMCTBA KEPAMUKH, IPUMEHSIEMOM B AJIEKTPOITPUOOPOCTPOCHUH.

Bapuanr 6

1.0OnumuTe siBIeHUe moauMopdu3Ma B MPUIIOKEHHUH K HKeIe3y.

2.BbiuepTrTe auarpaMmy COCTOSIHHMSI CHCTeMbl Meab — MbIbiIk (Cu — AS).
OnummuTe B3auMOAECICTBUE KOMIIOHEHTOB B JKUJIKOM M TBEPAOM COCTOSIHUSX, YKAXKH-

T€ CTPYKTYpPHBIE COCTABIISIONINE BO BCEX OOJACTIX AMArpaMMbl COCTOSHUS U 00bsiC-
HUTE XapaKTep U3MEHEHUSI CBOMCTB CIUIABOB B JIAHHOW CUCTEME C IMOMOUIbIO IIPABUII
Kypnakogsa (puc. 6).
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Puc. 6. luarpamMma coctostHust Meib — MbIIIbsK (Cu — AS)

3.0nummTe TOYeUHbIe HECOBEPIICHCTBA KPUCTAJUTMUECKOTO CTPOCHUS.

4 BpruepTure AuarpaMMy COCTOSTHHUS JKelle30 — KapOuj xkKeje3a, YKaKUTe CTPYK-
TYpHBIE€ COCTABJISIIOIIME BO BCEX OOJACTSAX AMArpaMMbl, OMHIIUTE MPEBPAICHUS U TO-
CTpOWTE KPUBYIO OXJIaXKACHUS B UHTepBasie Temiepatyp oT 1600 no 0°C (c npuMeHeHruEM
npaBuia ¢as) s criaBa, coaepkamiero 4,8% C. BeiOepute /1t JTaHHOTO CIlIaBa JIt00YIO
TEMIIepaTypy MEXIy JUHUSIMHU JUKBUAYC U COJHAYC W OMpeAenuTe: coctaB ¢as, T. €.
IPOLIEHTHOE CO/IepKaHHUe yriaeposa B pazax; KOJIMYECTBEHHOE COOTHOIIEHUE (a3.

5.Berueptute nuarpamMmy M30TEPMHUYECKOTO MPEBPAICHUS ayCTEHHUTA JJIS CTaIA
V8, HaHecuTe Ha HEe KPUBYIO PEKMMa U30TEPMUUYECKON 00paboTKH, oOecreurnBaroen
nonyuenue tBepaoctu HB450. Ykaxute, Kak 3TOT peXUM Ha3bIBAETCS, OMUIIUTE CYIII-
HOCTb MPEBPAILICHUH U KaKasi CTPYKTypa MoJIy4aeTcsl B JAHHOM CITydae.

6.Kparko u3moXHTE CYIIHOCTH MpoIlecca KUIKOCTHOTO BBICOKOTEMIIEPATYPHOIO
[IMAaHUPOBAHUSA U IPUMEHSIEMOM MOCIe [TMaHUPOBAHUS TEPMUIECKON 00pabOTKH.

7. 1ns1 u3roroBieHust ¢ppe3 BeiOpana ctaib 9XC. YkaxuTe cocTaB U ONpeaeauTe, K
KaKOU TpyIIe OTHOCUTCS JIaHHAs CTalb MO0 Ha3HadYeHHi0. HasHaubTe M1 000CHYHTE peXUM
TEPMUYECKON 00pabOTKH, OOBSICHUB BIUSHUE JISTUPOBAHUS HA MPEBPAIEHUS, POUCXO-
JSIME HA BCEX dTamax TepMUYEcKod oO0paboTKu AaHHOU ctanu. OnUImTe MUKPOCTPYK-
Typy U CBOICTBA CTaJU MOCJE TEPMUUECKON 00paOOTKH.

8.J1ms1 sIeMeHTOB conmpoTUBIEHUS BbIOpaH crutaB Manrannd MHMi3-12. Pactmd-
pPYHUTE COCTaB CIUIaBA U YKAXKNTE, K KAKOM IPyNIe OTHOCUTCS JAaHHBIN CIUIAB 10 Ha3Haye-
HUI0. ONUIINTE CTPYKTYPY U SIEKTPOTEXHUUECKUE XaPAKTEPUCTUKH ITOTO CIJIaBa.

9./lns m3roToBiieHMsI netanei camosnera BeiOpaH cruiaB J[1. Pacmudpyiite cocras,
OTHINUATE CTIOCO0 YMPOYHEHUS CIUIaBa M OOBSICHUTE MPUPOAY YIIPOUHCHHS. Y KOKHUTE Xa-
PAKTEPUCTUKN MEXAHUUYECKUX CBOMCTB CIIaBa.

10.CrexnoBonokauT CBAM. Onumure CBOWCTBA, CIOCOO MOJYYSHUS, U3TOTOBIIC-
HUS IeTaJIe U IPUMEHEHUS €r0 B MAIIMHOCTPOEHUH.



Bapuant 7/
1.Yto Takoe orpaHMYEHHBbIE U HEOTPAHUYEHHbIC TBEPAbIE pacTBOPhI? KakoBbl He-
00X0/IMMbI€ YCIOBUS 00pa30BaHMsI HEOTPAaHUYEHHBIX TBEPBIX PACTBOPOB?
2.BeryeptuTe auarpaMmy COCTOSIHHS CHCTEMbI MarHuii — repmanmii (Mg — Ge).
Onuiunre B3aMMOAEHCTBUE KOMIIOHEHTOB B JKMIAKOM M TBEPAOM COCTOSIHUAX, YKaKUTE
CTPYKTYPHBIE COCTABJISIFOLIME BO BCEX O0JACTSIX AUArpaMMbl COCTOSIHUSI U OOBSICHUTE Xa-
paKTEp U3MEHEHUS CBOMCTB CILIABOB B JAHHOW CHUCTEME C MOMOIIbI0 npaBui KypHakoBa

(puc. 7).
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Puc. 7. luarpamma cocrosiaust Marauii — repmanuii (Mg — Ge)

2.0nuumTe CymHOCTh SIBJICHUS! HAKJIENA U MPUMEPHI €ro MpakTUYeCKOro MUCHob-
30BaHUS.

3.IIpu HenpepbIBHOM OXJIAXACHUU CTad Y 8 MoJdydeHa CTPYKTypa TPOCTHUT + Map-
TeHCUT. Hanecutre Ha auarpaMmy HM30T€PMHUYECKOTO MPEBPALICHHS ayCTEHUTa KPUBYIO
OXJIAKJEHUS, 00€CIIEUMBAIOLIYI0 TMOJIyY€HHUE JAHHOM CTPYKTYpbl. YKaKUTE€ HHTEpPBAJIbI
TEMIEpaTyp MPEBPAILEHUS U ONUILIUTE XapaKTep MPEeBpallleHNs KaKI0U U3 HUX.

4.C moMo1IbI0 TUarpaMMbl COCTOSIHUSA JKEJI€30-1IEMEHTUT YCTAHOBUTE TEMIIEPATypy
MIOJIHOM Y HETIOJHOW 3aKaJlKU IS CTAIN 45 M ONMUIINUTE CTPYKTYPY M CBOMCTBA CTAJIM IO-
CJIe KaXJIOTO BHJIa TEPMUYECKON 00paOOTKH.

5.BriGepure Mapky uyryHa JJIsl M3TOTOBJICHHUS YMEPEHHO HArpyXEHHBIX JeTajeil
MaIuH, padoTaromux 6e3 TpeHus, K KOTOPHIM MPEIbIBISIOTCS, TJIABHBIM 00pa3oM, Tpe-
OOBaHHUA JIETKOCTH, @ HE MPOYHOCTH (TUIUTHI, KPBIIIKU KOPITyCa, IIKWBBI CTOMKH, IJIaH-
m1aifobl). YKaxuTe coctaB, 00pabOTKy,CTPYKTYpY U OCHOBHBIE MEXaHUYECKHE CBOWCTBA.

6.Kynauku 10mKHBI UMETh MUHUMAIBbHYIO 1e(hOpMAaIIMIO U BBICOKYIO H3HOCOYCTOM-
YUBOCThH (TBEpOCTh OBepxHOCTHOTO ciost HV 750 — 1000). [Inst uX u3roToBiIEHUS BbI-
Opana ctanp 35XM®DA: a) pacmudpyidTe COCTaB CTalu W OMPEIETUTE, K KaKOW TpyIIe
OTHOCHUTCS JJaHHAsl CTallb N0 HAa3HAYEHUIO; 0)Ha3HAubTE€ M OOOCHYHUTE PEXKUM TepMHUYe-
CKOM M XUMHUKO-TEpPMUYECKON 00pabOTKH, OOBSICHUB BIUSHUE JIETMPOBAHUS Ha MpeBpa-
HICHUSI, POUCXOASIINE HAa BCEX dTanmax oOpabOTKU NAaHHOM CTajiu; B) OMUIINTE MHKPO-



CTPYKTYpPY ¥ CBOWCTBA CTaJIU MOCIIE TEPMUUYECKOI 00pabOTKH.

7.J171s1 I3roTOBJICHUS KaTMOPOB BeIOpaHa ctainb 9X16: a) pacumdpyiite cOCTaB cTany U
OIpeNeNnTe, K KaKOoi TpyIie OTHOCUTCSA JaHHAs CTalb [0 Ha3HAuYeHHIO; 0) Ha3HAYbTE U
00OCHYHTE peXUM TEPMHUYECKOW 0O0pabOTKH, OOBSICHUB BIUSHUE JIETHPOBAHUS Ha TpEBpa-
IICHUS, IPOUCXO/ISIIME HA BCEX dTanax TePMUUECKON 00pabOTKH JAaHHOM CTajIM; B) OTUIINTE
MHUKpPOCTPYKTYPY U IJIaBHBIE CBOICTBA CTaJU MOCTIE TEPMHUYECKON 00pabOTKH.

8.[lnst m3roToBNEHUS psAga AeTaneldl B aBHACTPOCHHUM MpHUMEHsieTcs cruiaB MA2.
Pacimmdpyiite coctaB cruiaBa, MPUBEAUTE XapaKTEPUCTUKU MEXaHHMYECKHX CBOMCTB H
YKaKHUTE CIIOCOO M3TOTOBJICHHUS IeTalel M3 3TOro CIUIaBa.

9.0mnummuTe aHTUPPUKIIMOHHBIE TTOKPBITUS METaJLIOB onuMepami. [IpuBenure xa-
PaKTEPHUCTUKY UX CBOMCTB U YCIOBHS PUMEHEHUSI.

BapuanTt 8

1.0numuTe CTpoeHHE M OCHOBHBIE XAPAKTEPUCTHKU KPUCTAIMYECKOW PEIICTKH
Xpoma (TapaMeTpsl, KOOPAUHATHOE YUCIIO, TIIOTHOCTh YIIAaKOBKH).

2.Bblueptute muarpaMMy COCTOSIHUS CUCTEMBI CypbMa — repManuil. Onummunre B3a-
UMOJIECTBUE KOMIIOHEHTOB B JKHJKOM U TBEPJAOM COCTOSHUSX, YKAKUTE CTPYKTYpHbBIE
COCTaBJISIIOLIME BO BCEX OO0JIACTAX JMarpaMMbl M OOBACHUTE XapakTep HM3MEHEHUS

CBOICTB CIUIaBOB B JJAHHOM cUCTEME ¢ moMolbio NpaBui KypHakosa (puc. 8).
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Puc. 8. Jlnarpamma coctosiaust cypbMma — repmanuii (Sh — Ge)

3.Kak u3MeHSIOTCS CTpOeHHE W CBOMCTBA MPH HArpeBaHUU MPEBAPUTENBHO Je-
dhopMHUpPOBAHHOTO MeTasIIa?

4. BpruepTure AMarpaMMy COCTOSTHUS JKeJle30 - KapOuJ xene3a, YKaKuTe CTPYKTyp-
HbI€ COCTABJISIIOLIME BO BCEX OOJACTAX AUArpaMMbl, ONUIIUTE MPEBPAIICHUS U MOCTPOUTE
KpUBYIO HarpeBaHus B unrepaie temneparyp ot 0 no 1600°C (c npumeHeHHUEM IpaBuUI
da3) nns crasa, conepxkaniero 1,7% C. Jlyist 1aHHOTO CIUTaBa ONMPENeIUTe Py TeMIiepa-
type 1400°C: npoueHTHOE coAep)kaHue yriiepoja B ¢azax; KOJUYECTBEHHOE COOTHOIIIE-
Hue das.

5. Yranepoaucteie ctayid Y8 v 35 UMEIOT MOCJIE 3aKaJKU U OTIIyCKa CTPYKTYpY Map-
TEHCUT OTITycKa 1 TBEpAOCTh: nepsas - HRC60, Bropas - HRCS50. Mcnonbe3ys nuarpammy
COCTOSTHUS JK€JIe30 - KapOuJI )kenie3a U yUUThIBasl MPEBpAIeHHs], TPOUCXOAIINE MTPH OT-
MyCKE, YKOKUTE TEMIEPATypy OTIyCKa I KaKI0M cTasd. OnumuTe BCe NpeBpalleHMs,



MPOUCXOAIINE B 3TUX CTAJSIX B MPOIECCE OTIYCKA, U 0OBACHUTE, TOUYEMY CTajb Y 8 UMe-
eT OOMBIIYIO0 TBEPOCTH, UEM CTaIh 35.

6.Ha3znaubTe pexxum TepMuyecKoil 00pabOTKHU (TeMIepaTypy 3aKajKH, OXJIaxAaro-
LIYI0 Cpelly U TeMIeparypy OTIycKa) AeTajled MalluH U3 cTaiu 45, KOTOpble JOKHBI
umeth TBepAocTs HRC40 — 45. OnummTe CynHOCTh NPOUCXOAAIINX IPEBPAILIEHUN TTPU
TEPMHUECKON 00pabOTKe, MUKPOCTPYKTYpPY U CBOMCTBA.

7.]Ins M3TOTOBJICHUSI pa3BEPTOK BhIOpaHa cTanb XI': a) pacmmudpyite coctaB u
OTpeeNuTe, K KaKOW IpylIe OTHOCUTCS JaHHAas CTajb 10 HAa3HAYCHUIO; 0) Ha3HAUbTE U
OOOCHYHTE PEXUM TEPMHUECKONH 0OpaOOTKH; B) OMUIIUTE MUKPOCTPYKTYPY M CBOMCTBA
CTaJI TIOCTIE TEPMUYECKON 00pabOTKH.

8.B komioctpoeHun ucnoinbdyercs crainb 12X1M®: a) pacuudpyiite coctaB u
OIpeAeNuTe IPYIITy CTaIM 110 Ha3HAUEHMIO; 0) Ha3HAUbTE PEXUM TepMHUUECKOW 00paboT-
KU U NpUBEAUTE ero 06ocHoBaHUE. ONUIINTE CTPYKTYPY CTaIM MOCIIE TEPMUUECKON 00-
paboOTKH; B) KaK BIUSAET TEMIIEpaTypa IKCIUTyaTalliM Ha MEXaHUYECKUE CBOMCTBA JaHHOU
cTayn?

9.1 W3rOTOBJIICHUA NeTaje MyTeM TIIyOOKON BBITSDKKH MPHUMEHSETCS JIaTyHb
JI68: a) pacmmdpyiTe cOCTaB U ONMUIIUTE CTPYKTYpPY CILIaBa; 0) Ha3HAUBTE PEXKUM Tep-
MUYECKOH OOpabOTKH, NPUMEHSEMON MEXAY OTAEIbHBIMU OINEpPALUSIMHU BBITSDKKH, H
00OCHYWTE €ro BbIOOp; B) IMPUBEAUTE OOLIYIO0 XapaKTEPUCTHUKY MEXAHMYECKUX CBOMCTB
CIUIaBa

10.OnuiuTe BIMSHHUE MOPOIIKOBBIX M BOJIOKHUCTBIX HAINOJHUTENICH Ha CBOWMCTBA
PE3HHBL.

Bapuanr 9

1.0nummTe CTpOEHNE W OCHOBHBIE XapaKTEPUCTUKHM KPUCTAINIECKON peleT-
KU CBHUHIIA (TapaMeTphl, KOOPAMHAIIMOHHOE YHCIIO, IFIOTHOCTh YIIAKOBKH).

2.Beiuepture auarpamMmy COCTOSIHMS cucTeMbl kaamuid — muHK (Cd — Zn).
OnuimTe B3auMOICHCTBIE KOMITOHEHTOB B KHIKOM U TBEPJIOM COCTOSIHUSX, YKaXKH-
TE CTPYKTYpPHBIE COCTABJISIONINE BO BCEX 001aCTAX AMArpaMMbl COCTOSIHHS U 00BsiC-
HUTE XapaKTep M3MCHEHHUs CBOWCTB CIJIABOB B TAHHOW CHCTEME C TIOMOIIBIO TPABHUIT
Kypnakoga (puc. 9).
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Puc. 9. JIlnarpamma cocrostaus kaamuid — muHK (Cd — Zn)

3.B uem paznuurie MexTy ynpyrod W IuiacTUueckou nedopmarmeii? Beraeprure

JMarpaMMy COCTOSTHUS KeJe30 — KapOul jkejie3a, YKaKUTe MPEeBpalleHus U OCTPOii-
T€ KPUBYIO HarpeBaHus B uHTepBaie Temiepatyp oT 0 nmo 1600°C (¢ nmpuMeHeHHEM
npaBui ¢a3) s cruiasa, coaepxkariiero 2,8%C. [l 3a1aHHOTO CriaBa ONpPEenTe
npu Temneparype 1250°C: coctaB ¢a3, T. €. IPOLIEHTHOE CO/IepKaHKe yriiepoaa B ¢a-
3aX; KOJJMYECTBEHHOE COOTHOIIEHUE (ha3.

4.1ToueMy UIsl U3TOTOBJICHHSI MHCTPYMEHTA MPUMEHSETCSA CTajlb C UCXOJHOU
CTPYKTypo# 3epHucTOro mnepiuta? B pe3ynbraTe Kakoil TepMUUecKOW 00pabOTKU
MO>KHO MOJIYYUTh 3TY CTPYKTYpY?

S5.]Inamku u3 cranmu Y7A 3akajneHsl: nepBas — oT temmeparypsl 760°C, BTO-
pas — ot TemmepaTtypsl 850°C. Hcnonb3ys aguarpaMMmy COCTOSIHHS KEJIE30 — Kap-
oun kene3a, oOBCHUTE, KaKas U3 3TUX IUIALIEK 3aKajeHa MPaBUIbHO, UMEET Ooiee
BBICOKHE PEXKYLIUE CBOMCTBA U TIOYEMY.

6./[s1 M3roTOBIEHUS MOJOTOBBIX INTAMIIOB BhIOpaHa cTtamb SXI'M: a) pac-
mU(pPYUTE COCTAB U ONPEIEIUTE, K KAKOW I'PyIIe OTHOCUTCS JJaHHAsI CTallb 110 Ha3Ha-
YyeHu10; 0) Ha3HAUYbTE U OOOCHYWTE PEKUM TEPMUUECKON 00pabOTKU, OOBSICHUB BIIHSA-
HUE JIETUPOBAaHUS HA MPEBPAILECHUS, IPOUCXOIAIIME HA BCEX 3TalaX TEPMUYECKOU 00-
pabOTKU NaHHOW CTajM; B) ONUIIUTE CTPYKTYpY M IJIaBHbIE€ CBOWCTBA CTaju MOCIE
TEpMUYECKON 00pabOTKH.

7.0numuTe XapakTEPUCTUKU KapOMPOUYHOCTH, XapakTep AepopMalv U pas-
pYIIEHHUS CIUTABOB, PabOTAIOIMINUX B YCIOBUAX JIJTUTEIHHOTO HATPYKEHUS MPU TOBBI-
HIEHHBIX TEMIIepaTypax.

8.B kauecTBe Marepmana s BKJIQABIIIEH OTBETCTBEHHBIX MOIIIUITHUKOB
CKOJBXKEHUsI BblOpaH cmuiaB b83: a) pacmmdpyiite cocTtaB U omnpenenuTe, K Kakou
rpynmne OTHOCUTCS JaHHBIN CIJIaB MO HA3HAYEHUIO; 0) 3apUCYWTE U ONMUIIUTE MUKPO-
CTPYKTYpY CIUIaBa; B) YKaXXUTE OCHOBHbIE TPEOOBaHUS, IPEeAbABIsIEMbIe K 0a00UTaM.

9.TekcronuTel. BiusiHue xiaomyaTo0yMakHOM, CTEKISTHHOW U acOECTOBON TKa-
HEl Ha CBOMCTBA IJIACTMACC. YKOKUTE 0071acTh MPUMEHEHHS TEKCTOJIUTA B MAITUHO-
CTPOEHUHU

Bapuanr 10

1.Kaxk BausieT CKOpOCTh OXJIAKIEHUS Ha CTPOCHHUE KPUCTAILIU3YIOIErocs MeTaia’?

2.Beraeptute nuarpaMmy COCTOSIHUSI CUCTEMBI almtfoMuHui — Menb (Al — Cu). OnummTe
B3aMMOJICHCTBHE KOMIIOHEHTOB B JKUJKOM U TBEPJIOM COCTOSIHUAX, YKAKUTE CTPYKTYpPHBIE
COCTaBJISIFOILIME BO BCEX OOJIACTAX TUArpaMMbl COCTOSIHUSI M OOBSICHUTE XapaKTep U3MEHEHHUS
CBOICTB CIUIABOB B JJaHHO# CHicTeMe ¢ oMoInbio mpasmit Kyprakosa (puc. 10).
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Puc. 10. lnarpamma cocrosiaus amoMunuii — menapb (Al — Cu)

3.Kak BIMsIIOT cOCTaB CIjlaBa M CTEMEHb IJIACTUYECKOHN Aedopmaliiu Ha mpoTeKa-
HUEPEKPUCTALTU3AIMOHHBIX TporieccoB? YTo Takoe kpuTHUECKas cTerneHb aedopmanuu?

4. BpruepTuTe IUarpaMMy COCTOSIHUS JKeJIe30 — KapOujl JKeJe3a, YKaKUTe CTPYKTYPHBIC
COCTaBJISIFOIIIME BO BCEX 00JIACTAX IUarpaMMbl, ONMUIIINUTE MPEBPAIICHUS] U TIOCTPONTE KpH-
BYIO OXJaxkJeHus B uHtepBasie temrepatyp ot 1600 mo 0°C (¢ mpumeneHneM npaBuia ($as)
JUIA CIuiaBa, cogepskariero 2,7/% C. Jlis 3a1aHHOTO CIijIaBa ONpeAeUTe MPOIIEHTHOE CoJIepKa-
HUE yriepoa B dazax rmpu temmeparype 950°C.

5.Berueptute nuarpaMmy M30TEPMHUYECKOTO MPEBPAIICHUST ayCTEHUTA Ui CTalu Y8,
HaHECUTE Ha HECKPUBYIO PEKUMA N30TEPMUIECKOM 00pabOTKH, 00ECTICUMBAIOIIIEH MMOTyYeHHE
tBepaocti HRC4S. Ykaxure, KakdTOT PEKUM HA3bIBAETCSI, OMUIINTE CYIIIHOCTh PEBPALLIECHHIA
Y Kakasi CTpyKTypa IMoJIy4aeTcsi B JAHHOM CJTydae.

6.BriOepute mMapky 4yryHa JUisi M3TOTOBJICHHS OTBETCTBEHHBIX JI€Tajiell MAIIWH,
UCIIBITHIBAIONUX BUOPAIIMOHHBIE HArPYy3KU (KOJICHYATHIE BAJIbl, IATYHBI U T. 1.). YKaXH-
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T€ COCTaB, 00pabOTKY, CTPYKTYpPY U OCHOBHBIE MEXaHUYECKHE CBOMCTBA JIeTalel U3 3TOr0
YyTyHa.

7.JIn M3roTOBJICHUS IUIMT BBICOKOTO Kjlacca TOYHOCTH BbIOpaHa ctaynb XBI': a)
pacmindpyiite coctaB U OMNpENENUTE TPYMIy CTalu MO HazHaueHHIo; 0) Ha3HAUbTE U
00OCHYWTE peXUM TEPMHUYECKON 00pabOTKH, OOBSCHUB BIHMSHUE JICTUPOBAHUS Ha TIpe-
BpallleHUs, MPOUCXOSIINE Ha BCEX 3Tarax TePMHUUECKOW 0OpaOOTKM NaHHOM CTaiu; B)
OIUIIUTE CTPYKTYPY U CBOWCTBA CTAJIU MOCIIE TEPMUUYECKON 00pabOTKH.

8.Ha3naubTe HepxkaBeIOUIYI0 CTallb AJisl paboThl B cpefiaX CpeaHEll arpecCUBHOCTH.
[IpuBenuTe coctaB cTaiaM, HEOOXOAUMYI0 TEPMHUUYECKYID OOpabOTKYy W TMOJIydaeMylo
CTpyKTYypy. OObsicHUTE (PU3UUECKYIO TPUPOTY KOPPO3HOHHOM YCTOMUMBOCTH MaTepuasa
U POJIb KaXKJIOTO JIETUPYIOLIETO 3JIEMEHTA.

9.111 M3roTOBIEHUS TOKOIMPOBOISIIMX YNPYTUX 3JIEMEHTOB BbiOpaHa OpoH3a
BpbHT-1,7. IlpuBenuTe XMMHUYECKHI COCTaB, PEXKUM TEPMUUECKOM 00pabOTKHU U MoTyda-
eMble MEXaHMYeCKHe CBOMCTBa MmaTepuana. ONUIIUTE MPOILECCH], MPOUCXOASIINE MpU

TEPMHUECKON 00paboTKe, U OOBSICHUTE MPHUPOAY YIIPOUHEHHUSI B CBS3U C JUArpaMMOi co-
CTOSIHUSA MeJlb — OepUILTUH.
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.YKa)KUTe OCHOBHBIE OCOOEHHOCTH IIJIACTMACC KaK KOHCTPYKIIMOHHOI'O Marcpuajia u

PECKOMCHIAIINH T10 UCIT0JIb30BAHUIO IJIACTMACC B MAIIIMHOCTPOCHHUH.

IlepeyeHnb BOMPOCOB K 3a4eTYy:

1.CTpOCHI/Ie 1 CBOMCTBA METAJJIOB. THIEI KPpUCTATIIIMICCKUX PCIICTOK.

2.J1eheKThl KPUCTAITMYECKOM PElIeTKH METAIJIOB.

3.Mexanusm mponecca KpucTaluin3daiuu MCTAJJIOB. CTpOCHI/IC CJIMTKA.

4. dopMupoBaHUE CTPYKTYPHI 1e(POPMUPOBAHHBIX METAJIJIOB U CILJIABOB.

5.CTpOCHI/Ie MCTAJNIMYCCKHUX CIIJIaBOB.

6.11IpaBuio ¢a3 I'ndOca.

7.I[HarpaMMa COCTOAHMA CIINIaBOB, 06pa3y10m14x XUMHUYCCKOC COCIUMHCHUC.

8.I[I/IaI’paMMI)I COCTOAHUA CINIABOB UX ITIOCTPOCHHUC M HA3HAYCHUC.

9.I[HarpaMMa COCTOAHMA CILIIaBOB C HGOI‘paHI/I‘-IGHHOI?I PaCTBOPUMOCTBIO KOMIIOHCH-

TOB B TBCPAOM COCTOAHUU.

10
11

. I[I/Ial"paMMa COCTOSAHIA CINIaBOB, UCITBITBIBAIOIINX HOJII/IMOp(i)HBIG IIPCBPAILICHHA.

. I[HarpaMMa COCTOsAHMA CIINIIaBOB C OFpaHquHHOﬁ PaCTBOPUMOCTBIO KOMIIOHCH-

TOB B TBCPAOM COCTOAHUU.

12

13.
14,
15.
16.
17.
18.
19.
20.

. JlmarpaMma coCTOSIHUS CILJIaBOB, 00pa3yIOIMIUX MEXaHUYECKUE CMECH.
YhpoliieHHas AuarpaMma COCTOSIHUSI CUCTEMBI XKEIE30-1EMEHTHUT.

[IpaBuio OTpe3KOB.

KomrmoneHTh! 1 ¢a3bl B CIIIaBax jkelie3a ¢ yriiepoI0M.

TpebGoBanusi, mpebsABIsiEMble K KOHCTPYKIIMOHHBIM MaTepHaIaM.
KoHCTpyKIIMOHHAs IPOYHOCTh METAJUIOB U KPUTEPUU €€ OLICHKH.

BnusiHue nmpumeceit Ha CBOMCTBA CTaJICH.

BnusiHue yrieposia Ha CBOKMCTBA CTaJIEH.

Knaccudukanus yriepoaucToil ctajid mo CTPYKType, MO CIoco0y IPOU3BOJI-

CTBa U PACKHCIICHU:, 110 KAaUCCTBY.

21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34,

Cranu 0OBIKHOBEHHOTO Ka4eCTBA U KaUeCTBCHHBIC.
Buapl uyryHoB. MUKpPOCTPYKTYpa CBOMCTBA MapKUPOBKA.
OO6mue cBeeHus: 0 TePMOOOpadoTKeE.

Bunbr TepMudeckoit 00paboTKH METAILIOB.
[IpeBpaiiieHus B CTalv MpU HarpeBe.
[IpeBpailieHus B CTAIU MPU OXJIAKICHUU.
JuarpaMmma U30TEpMUUYECKOTO paciaia ayCTeHUTA.
OTxur, HOpMaIU3alKs, CTapeHuUE.

OTmyck B cTanu.

[ToBepxHOCTHAs 3aKajka B CTalH.

MapTeHcuTHOE TpeBpaIlEHHE B CTAJIH.

[lonHas 1 HEMOJIHAs 3aKaJIKa CTAJIN.
[IpokannBaeMOCTb CTAJIN.

CriocoOBblI 3aKaiKy CTaJu.



35. OCHOBHBIE JIMTUPYIOIINE 3JIEMEHTHI B CTAJISAX, X BIUSHHUE HA CBOMCTBA CTajeil.

36. YnpouHeHHne MOBEPXHOCTH METAJNIOB TUNIACTUYECKUM AE(POPMUPOBAHUEM.

37. Obuue ceenenus o XTO.

38. LlemeHTanust 1 HUTPOLIEMEHTAIUS CTAJIH.

39. A30THpOBaHUE U HUTPOLIEMEHTALIMS CTAJIH.

40. Tudbdy3nonnas MeTauu3arms.

41. Kmaccudukanuss JErHpoOBaHHBIX CcTajied (M0 PaBHOBECHOW CTPYKType, IIO
CTPYKTYpE MOCJIE OXJaXICHHS Ha BO3yXe, IO COCTaBY, 10 HA3HAYEHUIO).

42. llemeHTyeMbI€ U yay4lIaeMble KOHCTPYKIIMOHHBIE CTAJIH.

43. CtpoutesnbHbIC U aBTOMATHBIE CTaJIH.

44, YKaponpoyHble U )KapOCTOUKHUE CTANIH.

45. Koppo3nOHHOCTOMKHUE CTaNH.

46. I3HOCOCTOMKHE CTaIH.

47. PeccopHOTPY>KMHHBIE, MOAMUITHAKOBBIE KOHCTPYKIITMOHHBIE CTAJIH.

48. HCTpyMEHTANIBHBIE CTAIH ISl PEXYIIEr0 MHCTPYMEHTA. YTIEPOIUCTHIC U Jie-
TUPOBaHHBIC HHCTPYMEHTAIbHBIE CTAIIH.

49. bricTpopexXylne HHCTPYMEHTAIbHBIE CTAIH U TBEP/bIC CILIABHI.

50. Tutan m ero cruiaBbl (CBOMCTBA, JICTUPYIOIINE AJIEMEHTBI, TEpMHUUECKasi oOpa-
00TKa, MPOMBIILIEHHBIE CIUIABBI, IPUMEHEHHE, MAPKUPOBKA).

51. AjttoMuHUN U €ro cruiaBbl (CBOMCTBA, JIETUPYIOLIKE 3JIEMEHTHI, TEPMUYECKAs
00paboTKa, MPOMBIIUIEHHbIE CIUIABbl, IPUMEHEHHUE, MAPKUPOBKA).

52. Marnuii u ero cIiaBbl (CBOWCTBA, JISTUPYIOIINE 3JIEMEHTHI, TEpMHUECKas o0pa-
00TKa, MPOMBIILJIEHHBIE CIUIABbI, IPUMEHEHHUE, MAPKUPOBKA).

53. Menp u ee criaBbl (CBOWCTBA, JICTUPYIOIIHNE DJIEMEHTHI, TepMUYecKast 00paboT-
Ka, IPOMBIIIJIEHHBIE CIJIaBbl, TPUMEHEHUE, MAPKUPOBKA).

54. IlonsTue 0 HeMmeTaUIMUECKUX Marepuanax. Knaccudukaius noaumepoB (10
COCTaBy, IO (pOpMe MOJIEKYI, IO (Pa30BOMY COCTOSIHUIO, 10 OTHOILIEHHUIO K HarpeRBy).

55. OcoOEHHOCTH CBOMCTB MOJMMEPHBIX MATEPUANIOB (OPHUEHTALIMOHHOE YIPOYHEHUE,
peJlaKcallMOHHbIE CBOMCTBA, CTAPEHUE MOJMMEPOB, PAIUAKCAIMOHHAS CTOMKOCTb, a[re3uH).

I kaabl oleHKH 00pa30BaTeIbHbIX 10CTHKEHUN:

bamel 3a Bup pa-

Ne TpeboBaHus K 3HAHUAM
O0THI
VO BX -9-10 MaxkcuManbHBIA 0ayUT BBICTABIIICTCS TPHU TOJHOM W TPABHIIEHOM
VO HP_—-S BBITTOJIHEHUH 3a/IaHUH, TITyOOKOM U TIPOYHOM YCBOCHHUHU CTYACHTOM
1 KT — 9-10 MPOTPAMMHOTO MaTepHaia, YeTKOM W3JIOKCHHU MMOCTAaHOBOK 3a/1ad,
VO KP— 9-10 QITOPUTMOB M PE3YJIbTATOB PEIICHHUS 33/a4, BEIBOJOB TI0 pe3yJbTa-
TaMm paboThI, TOTOBHOCTH BBINOJIHATH TaHHYIO pa0OOTy B MPAKTHKE.
YOBX-7-8 JlaHHBINA OaT BHICTABISICTCS TIPU TIOJTHOM W TIPABMJIBHOM BBITIOTHEHUN
2 YO JIP 4 3a7]aHUi, YCBOCHUH CTYJCHTOM IPOTPaMMHOTO MaTephaja, YeTKOM H3-

KJI-7-8 JIO>KEHHUH MOCTAHOBOK 33J1a4, aJITOPUTMOB M PE3YJIbTaTOB PEILICHHS 3a/1ay,




YO KP-7-8 BBIBOJIOB T10 pe3yJbTaTaM pabOoThl, TOTOBHOCTH BBIMOJHSATH JaHHYIO pa-
00Ty B MPaKTHUKE, HO HEKOTOPBIE BOIIPOCHI M3JIaraeT HEMoCIeI0BaTe/IbHO,
JIONYIIEHbI HETOYHOCTH.
YOBX -6 JlanHbIil Oayum BBICTABISAETCS CTYACHTY NPHU BBIMOJIHEHUU PaOOTHI,
3 YO JIP -3 HO Y CTYJEHTa HET MOJIHOTO MOHMUMAaHMs MOCTAaHOBOK 3aj/1ad, METO-
KJI-6 JIOB U PE3YyJIbTATOB PEIICHUH.
YO KP-6
VO BX <6 OneHka «HEeyIOBIETBOPUTEIBHOY BBICTABISETCS CTYACHTY, K?Topblﬁ
VO JIP <3 HE TMOJIHOCTHIO BBIMOJIHII paboTy, HE OCBOUJI 3HAYUTENHbHON 4acTu
4 KT <6 MPOrpaMMHOIO MaTepuaia, 10MyCKAeT CYIIECTBEHHbIE OIIMOKU TIpH
VO KP <6 TPaKTOBKU MOCTAHOBOB 3a/1a4, METO/IOB PELICHUI, MOIyYEHHBIX pe-
3yJIbTATOB.

Crynent, nonyuuBimid MeHee 60% OT MakCUMaJILHOTO Oajiia 3a pa3ziei JUCIUILTAHBI
WJIM TIPOMEKYTOUYHYIO aTTECTAIMIO, CUMTACTCS] HEATTECTOBAHHBIM T10 JAHHOM JUCITUTUIAHE.

Bbanabl
(utoroBoit OcBoenue
N N . TpeGoBanus kK 3HAHUAM
PEUTHHIOBOM | KOMIIeTeH Mt
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI Ha TIOCTABJICHHBIE BOIPOCHI MOJHBIC, YETKHUE U
YPOBEHb pasBepHyThie. PemieHuss 3amad4  JOTHYHBIL, JIOKa3aTeJIbHBI U
JEMOHCTPUPYIOT ~AHAIWTUYECKHE W TBOPYECKHE CIIOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuii JlaroTcs TOJIHBIE OTBETHI HA IOCTaBJIEHHBIE BOIpPOCHL. IlokazaHo
YPOBEHB YMEHHUE BBIJIENATh MPHYUHHO-CIICACTBEHHBIE CBs3U. [Ipu perrennn
3aad JIOMYyIICHbl HE3HAUYMTENbHBbIE OIIUOKH, HCIPABICHHBIE C
MTOMOIIIBIO «HABOJISIIIIMX» BOITPOCOB MPEIOIaBATEIS.
69-60 bazoBsrit OTBeThl Ha BONPOCHI W  pEIICHUS IIOCTABICHHBIX  3aJad
YPOBEHB HEIOCTaTOYHO TONHEIE. JIOTHKa U MOCIeI0BaTeIbHOCTh B PEIICHUN
3aJa4 UIMEIOT HapyIeHns. B 0TBETax OTCYTCTBYIOT BBIBO/IBI.

TaﬁJmua AJIA aHAJIN3a COOTBETCTBUA U B3AUMHOI'0 IIEpECUYECTA OLICHOK B Pa3/INYHBIX

HIKaJJgax
Ornenka mo 4-x Onenka
Cymma 0asioB GAILHOM IKALe 3aver (ECTS) I'papauus
90 - 100 5 (OTIIUYHO) A OTIINIHO
85 -89 B OYEeHb XOPOIIO
75 -84 4 (xoporo) SAYTeHO C XOpOIITO
70-74
D yIOBJIETBOPUTEITHHO
65-69 3 (YIOBIETBOPUTEITHHO)
60 — 64 YA P E MTOCPEACTBEHHO
HE
Hwuxe 60 2 (HeyIOBIIETBOPUTEIHHO) SAUTEHO F HEYOBJIIETBOPUTEIBHO

Y4eOHO-MeTOANYECKOE U HHPOPMAIIMOHHOE O0ecIevYeHune
YueOHO# JUCHMILTHHBI
OO0s3aTenbHbIC U3TaHUS

1. CanynoB C. B. Marepuanosenenue: yaeonoe mocoobue / C. B. CamynoB. — 2-¢
u3n., ucnp. u gon. — Cankr-IlerepOypr: Jlans, 2021. — 208 c. — ISBN 978-5-8114-
1793-3. — TexkcT: anexkTponHbli // Jlanb: 3neKTpoHHO-OMOIMOTEeYHas cuctema. — URL:

https://e.lanbook.com/book/168740



https://e.lanbook.com/book/168740

2. 3emckos, 1O. II. Marepuanoeaenue: yue6Hoe nocobue / FO. I1. 3emckoB. —
Cankr-IletepOypr: Jlans, 2019. — 188 ¢. — ISBN 978-5-8114-3392-6. — TekcT: amek-
TPOHHBIH // JlaHb: AIEKTPOHHO-OMOHOTEeUHAS cucrema. — URL:

https://e.lanbook.com/book/113910
3. ApramonoB E. U. MarepuanoBezeHrie ¥ TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTe-

puanoB: yueoHoe nocobue / E. 1. Apramonos, M. C. Ilpuka3uukos, B. B. Illuraesa. —
Camapa: CamI'AY, 2018. — 248 c. https://e.lanbook.com/reader/book/113421/#1
JlononHuTenpHas TuTeparypa

4.Connnes, 10. I1. Cienuanpable MaTepuaibl B MaIMHOCTpOeHHUH: yueOHuK / O.
[1. Comunes, E. U. [psxun, B. 1O. [luupaitnen. — 2-e¢ usn., ucnp. u pon. — CaHKT-
[TerepOypr: Jlanp, 2019. — 664 c. — ISBN 978-5-8114-3921-8. — TekcT: 31€KTPOH-
HBI // Jlans: 3NEKTPOHHO-OMOIHOTEYHAs cucrema. — URL:
https://e.lanbook.com/book/118630

5.benoB H. A. ®a30BbIiii cOCTaB MHOTOKOMIIOHEHTHBIX TaMMa-CIIJIABOB Ha OCHOBE

ATIOMUHUJIOB TUTaHa: y4eOHOoe nocoOue st MarucTpoB u actiupanToB / H. A. benos, B.
1. benos, H. . [amkesuu.; [Tog o6m1. pex E.H. Kabnosa. - Mocksa: U3a-so BUAM,
2018. - 308 c.

MeTtonnyeckue u31aHus

6. MakpOoCKONTMYECKUIA METO/ NCCIAEAOBaHUS METAILIOB | CIIaBOB [ TekcT]: MeTo.
yKa3. K JJA0OPATOPHBIM 3aHATHUSAM IO JUCLHUIUIMHE «MarepuanoBeieHue» A CTy. HaIp.
"KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE  OOECIEeUEeHUEe  MAUIMHOCTPOUTEIbHBIX  IPOU3-
BoJicTB", "MammHocTtpoenue" Bcex ¢hopMm oOyd. / coct. AnapuanoBa E.B. - bamakoso:
BUTTY, 2011. - 16 c.

7. Mertamnorpaduyeckuii METO/I HUCCIIEIOBAaHNS METAIJIOB U CIIaBOB [TekcT]: me-
TOJ. YKa3. K Ja0OpaTOPHBIM 3aHATHUSAM IO JUCHUILIMHE «MaTtepuanoBeaeHue» JUisl CTy.
Harp. "KoHCTpYyKTOPCKO-TEXHOJOTHYECKOE 00ecTedeHne MAIIMHOCTPOUTEIIbHBIX MPOU3-
BoJicTB", "MammHocTpoenue" Bcex Gopm obOyd. / coct. AnapuanHoBa E.B. - bamakoso:
BUTTY, 2011. - 20 c.

8. Ompenenenune TBEpAOCTH MaTepuanoB [TekcT]: MeToA. yka3. K JJabopaTOpHbIM
3aHATUSIM O AucHUIUInHE «MarepuanoBeneHue» i ctya. Hamp. "KoHCTpykTopcko-
TEXHOJIOTUYECKOEe o0ecreyeHne MaIIMHOCTPOUTENIBHBIX MPOU3BOACTB", "MarmmHocTpoe-
Hue" Bcex popMm 00yu. / coct. Auapuanona E.B. - banakoso: BUTTY, 2012. - 20 c.

9. Tepmuueckast 00paboTka yriepoauctbix craneit [TekcT]: Mmeroa. ykas. Kk 1abopa-
TOPHBIM 3aHATHSAM IO AUcCUUIUIMHE «MarepruanoBenenue» g cryd. Hamp. "KoHcTpyk-
TOPCKO-TEXHOJIOTMYECKOE 00ecreueHre MalIMHOCTPOUTEIbHBIX MPOou3BoJACTB", "Marmu-
HocTpoeHue" Bcex popm o0yu. / AuapuanoBa E.B. - bamakoso: BUTTY, 2013. - 16 c.

10. MarepuanoBenenue [TekcT]: METOI. yKa3. K CAMOCTOSITENIbHBIM 3aHSTUSM IS
cTyn. Hamp. "KOHCTpYKTOPCKO-TEXHOJIOTMYECKOE OOecleueHrne MallMHOCTPOUTEIbHBIX
npou3BoaAcTB", "MammHocTpoenue" Bcex Gopm 00yu. / coct.: Auapuanosa E.B., Pa3zysa-
eB A.B - banakoso: BUTTY, 2013. - 32 c.


https://e.lanbook.com/book/113910
https://e.lanbook.com/reader/book/113421/#1
https://e.lanbook.com/book/118630

11. V3yueHne 3aBUCUMOCTH MEXAY CTPYKTYpPOW M CBOMCTBaMH YYryHOB [TeKcT]:
METO/I. YKa3. K J1a00paTOPHBIM 3aHATUSAM BCEX MO JUCIUILINHE «MatepuanoBeeHue» s
ctyn. Hamp. "KOHCTpYyKTOPCKO-TEXHOJIOTHYECKOE OOECIeueHne MAIIMHOCTPOUTEIIHHBIX
npou3BoACTB", "MammuHocTpoenue" Bcex ¢opm 00yd. / coct. AuapuanoBa E.B. - bana-
koBo: BUTTY, 2015. - 20 c.

MartepuajJbHO-TEXHHYECKOE o0ecnedeHne I CHUILTHHbI

Jlabopatopus kadenpsr BUTU «MatepuanoBenenney», OCHAIIEHHAs: METAJJIOTpa-
¢uueckumu Mukpockonamu moja. MUM — 6, MUM — 7; tBepnomepamu bpunemns, Po-
KBeJU1a 1 Bukkepca; meupto 1 HarpeBa, a Takke: 0AKU ¢ OXJIKJAIOIIUMHU JKUJIKOCTSIMU;
makarel: «Jluarpamma skeme3o-yriepoa» M «J/lmarpamMma M30TEpMHUYECKOrO pacmaja
ayCTEeHUTa»; CTeHIBbI: «UepHble U IIBETHBIE METAIb», « Hemerammmueckue MaTepraiby;
KOMIUIEKTBI Makpo- W MUKpoUUIM(oB; anb00Mbl ¢ poTorpadusiMu MUKPOCTPYKTYpP Me-
TaJUIOB U CIJIABOB; MAPOYHMK CTaJE€Hl U CIIaBOB; 00pa3Lbl CTaNEeH pa3IMuyHbIX MAPOK.

B03MOXHOCTb WCIIOJIB30BaHUS AJIEKTPOHHBIX HW3AAHMA BO BPEMsI CaMOCTOSATEIBHOU
noarotoBku cryneHtoB, BUTH obecneunBaeT oOyyaromuxcs pabOyMM MECTOM B KOMITbIO-
TEPHOM KJIACCE C BBIXOJOM B MIHTEpPHET B COOTBETCTBUU C 00BEMOM U3yYaEMbIX JUCLIUILIHH.

B Hammuuu “MeroTcs ayIuTOpHU C MYJIBTUMEIUIHON TEXHUKOM I MPOCMOTPa (PHITh-
MOB, MIPE3EHTALIMN U BUICOPOIUKOB. FIMEIOTCS IMLIEH3MOHHBIE CITPABOYHUKY U 0a3bl JAHHBIX.

B BUTHU nmeercst 6ubnmnoTeka HayqyHO — TEXHUYECKOM, IEPUOANYECKON IUTEpaTy-
pBI, C IEHCTBYIOIIMMH CTaHAapTaMu, HacuuThIBaromias okojo 600 mo3uruii.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAUMH ISl CTYICHTOB

1. Yka3anus nis npociaymnBaHust JICKIAN

[lepen HavamoM 3aHATHII BHUMATEIbHO O3HAKOMHTHCS C YYEOHBIM IJIAHOM MPOBE-
JI€HUS JEKIUA U CIIUCKOM PEKOMEHAOBAaHHOM JIUTEPATyPHI.

[lepen nocelieHrneM ouepeHON JEKIIMU OCBEXXKUTh B TAMSATH OCHOBHBIE KOHIEMIIUN
MpOiiJICHHOr0 paHee Marepuaia. [loAroToBUTH Mpu HEOOXOJUMOCTH BOIPOCHI Mpenoja-
Barento. He Hazio onacarbes, 4TO BONPOCHI MOTYT OBITh MPOCTBIMH.

Ha nexkumy oCHOBHOE BHMMaHHE CIIEAYET YACIATh HE (popMyiaaM M MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJEP>KaHHIO U3y4aeMbIX BOIIPOCOB, OIIPEAEIEHHUAM U [IOCTaHOBKaM 3a/1au.

B mpouecce u3yueHus JIEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MO>KHOCTH 4acTo
BO3BPAILATHCS K OCHOBHBIM MOHATHUSIM U METOJIaM PEIIeHUs 3a7a4 (3/1€Cb BO3MOXKEH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUI CTYJIEHTOB).

XKenaTenbHO MCMOIB30BATh KOHCIEKTHI JIEKIMI, B KOTOPBIX UCHOJIB3YETCS MPUHS-
Tas IpernojaBaTesIeM CUCTEMAa 0003HAYEHUH.

Jiia 6onee mogpoOHOro M3y4eHHsl Kypca cienyeT paboTaTh ¢ PEKOMEHI0BAaHHBIMU
JUTEPATYpPHbIMU HCTOUHUKAMH U BHOBb MOSIBJISIIOLIMMUCS UCTOYHUKAMHU.

2. YKa3aHus 1715 BBIIOJIHEHMSI JAOOPaTOPHBIX paboT



CobmoaTe TpeOOBaHMSI TEXHUKU O€30MACHOCTH, JUJISl Yero Impociyliath HeoOXo-
JUMbIE Pa3bsICHEHUS O MPaBUJIBLHOCTH MOBEICHUS B 1a00PATOPUH.

[lepen BeIMOIHEHHEM J1a0OPAaTOPHON PabOTHI MPOBECTH CAMOCTOSTENBHO IOJTO-
TOBKY K paboTe U3y4yHUB OCHOBHBIE TEOPETUUCCKUE MOJIOKECHHSI, 3HAHUE KOTOPHIX HE0OX0-
JUMO JIJI1 OCMBICIIEHHOTO BBIIIOJTHEHUS PA0OOTHI.

B mpouecce BbInoiaHeHUs: pabOThl ClAEAYET MOCTOSHHO OOLIAThCSA C MpEnojaaBaTe-
JIEM, HE JOMYCKAasl 10 BO3MOKHOCTH HEMPABUIBHBIX JECHCTBUM.

OcCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HEOOXOIMMO 3a(PUKCHPOBATH B ITMCEMEHHOM BHJIC.

[Ipu cnade 3aueta Mo paboTe MOATOTOBUTH OTYET O MPOAENaHHON paboTe, rae
JIOJKHBI OBITH OTPAKEHBI OCHOBHBIE PE3YNIbTaThl U BHIBOJBI.

3. Yka3zaHus 1715 BBIMOJTHEHHSI CAMOCTOSITETFHON pabOTHI

[TonyunTs y npenopaBaTeis 3aJaHUE U CHUCOK PEKOMEHIOBAHHOW JIMTEPATYypPHI.
N3ydyeHue TeOpeTUYECKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOMXHOCTH CAMOCTOS-
TEJIbHO, HO IIPU 3aTPYJHEHUAX 00paIIaThCA K NPETOoJaBaTEIO.

[ToArOoTOBUTH NUCEMEHHBINA OTYET O MPOJEIaHHOM padoTe.

[Ipu BhIMOTHEHUHN PPOHTATBHBIX 3aJaHUN M0 YCMOTPEHHIO TIpernojgaBareiis padbora
MOKET OBITh OLIEHEHa 0€3 MMChbMEHHOI'0 OTYETa HAa OCHOBE OTBETOB HA KOHTPOJbHBIE BO-
IIPOCHI, IPH YCIOBUH aKTUBHOM CaMOCTOSITEIbHON pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

Takum o0pa3oMm, caMmocCTOsITebHAss paboTa CTYJIEHTOB SIBJISIETCS HEOOXOIUMBIM
KOMITOHEHTOM TMOJIyY€HHS TOJTHOLIEHHOTO BBICIIET0 00pa30oBaHUs.

MeToanyeckue peKOMeHAALMN ISl penoiaBaTesen

1. Yka3anus nis npoBeIeHUs JEKIUI

Ha nepBoii BBOIHOM JIEKIIMH CAENATh OO 0030p COAEpKaHMs Kypca U OTMETHUTD
HOBBIE METOJAbI M MOAXOJbl K PEIICHUIO 3a/1ad, PacCCMaTPUBAEMbIX B Kypce, AOBECTH 0
CTYJ€HTOB TpeOoBaHUs Kadeapbl, OTBETUTh HAa BOIIPOCHI.

[Ipu moAroToBKE K JEKIIMOHHBIM 3aHATUSIM HEOOXOAMMO MPOIyMaTh IUIaH €ro Mpo-
BEJICHUS, COJEpKaHUE BCTYNUTEIbHOM, OCHOBHOMW M 3aKIIOUMUTEIBLHON YacTH JIEKIHH,
O3HAKOMUTHCSI C HOBUHKAMU y4e€OHON M METOAMYECKOM JIMTEepaTyphl, MyOJUKaIUsIMU TIe-
PUOAMYECKON MedaTh Mo TeMme JIEKIMOHHOro 3aHATus. llepen u3nokeHHMEM TEeKYIEero
JIEKIIMOHHOTO MaTepHajia HalOMHUTh 00 OCHOBHBIX MTOTrax, JOCTHUTHYTBIX HA MpPEabIy-
mmx Jekuusx. C 3Toi 1enplo 3a1aTh HECKOJIBKO BOMPOCOB AyJUTOPUHU U OCYUIECTBUTH
BBIOOPOYHBIA KOHTPOJIb 3HAHUS CTYJICHTOB.

B xoJ1e TeKIIMOHHOTO 3aHATHUS MPENoJaBaTelb TOJKEH Ha3BaTh TEMY, yueOHbIE BO-
IPOCHI, O3HAKOMUTh CTYJIEHTOB C IEPEYHEM OCHOBHOM U JIONOJHUTENBHON JIUTEPATYpPHI
10 TeMe 3aHATHA. PackpbIBas conepkaHue yueOHbIX BOIPOCOB, aKIIEHTUPOBAaTh BHUMAHUE
CTYZAECHTOB Ha OCHOBHBIX KaTErOpHsX, SBJIECHUSAX M MpoLeccax, 0COOEHHOCTAX UX MpoTe-
KaHUs. PacKkpbIBaTh CYyIIHOCTh U COJEPIKAHME PA3NUYHBIX TOUYEK 3PEHUS U HAYUHBIX MOJI-
XOJI0B K OOBSICHEHUIO TEX WJIM UHBIX SIBJIEHUHN U MPOLIECCOB.



Crnemyer apryMeHTHUPOBAaHO 0OOCHOBATH COOCTBEHHYIO TIO3UITUIO TIO CITIOPHBIM TEOPETH-
yeckuM Bompocam. [IpuBoauts npumepsl. 3a1aBaTh MO X0y U3I0KEHUS JICKIIMOHHOTO Mate-
pHaia puTOPUYECKHUE BOIPOCHI M CaMOMY J1aBaTh HA HUX OTBET. JTO CHOCOOCTBYET aKTHBH3A-
IIUU MBICIUTEIBHON EATEIbHOCTH CTY/ICHTOB, MOBBIIICHUIO UX BHUMAaHUS U MHTEpEca K MaTe-
puaiy JeKiuu, ee coaepkanmio. [Ipemonasarens T0HKEH PYKOBOIUTH PaOOTOM CTYJCHTOB TIO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepualia, MOoJI4epKUBaTh HEOOXOIUMOCTh OTPAXKECHUS B
KOHCIEKTaX OCHOBHBIX IMOJIOKEHUHN U3y4aeMOl TeMBbI, 0CO00 BBIIEISISI, KaTerOpUaIbHBIN arma-
par. B 3aKkmrounTenhbHON 9acTh JICKIMA HE00X0auMO ¢(hOpMYIHMPOBaTh OOIIME BHIBOJIBI 110 Te-
M€, pPaCKpbIBAIOIIUE COJCPKAHUE BCEX BOMPOCOB, MOCTABJIEHHBIX B JEKIMHU. OOBSIBUTH ILJIaH
OYEPEIHOrO MPAKTUYECKOTO 3aHATHS, 1aTh KPaTKUE PEKOMEHAINHU 110 TTOJITOTOBKE CTY/IEHTOB
K 3aHITUsAM. OnpeaesuTh MECTO U BpEMsT KOHCYJIbTAIIMK CTYJICHTaM, TIOXKEJIABIINM BBICTYITUTh
Ha 3aHATUU C J0KJIaJ1aMu U pedeparamu.

Ha nocnenneit nekuuu ynenutsb Bpems Jijiss 0030pa HauOosiee BaXKHBIX MOJIOKEHUH,
PacCMOTPEHHBIX B KypcCe.

2.YKa3aHus MO KOHTPOJIO CAMOCTOSITENIbHOM pabOThI CTYIEHTOB

ITo ycMoTpeHuIo mpernojaBarelisi 3ajlaHie Ha CaMOCTOSITEIBHYIO pabOTy MOXKET
OBITh UHAWUBUIYaJIbHBIM U (DPOHTAIILHBIM.

[Ipu ucnonp30BaHUM WHIAUBUIYAIBHBIX 3aJlaHUN TPEOOBATh OT CTYAEHTA MUCbMEH-
HBII OTYET O MpoeaHHOM padoTe.

[Ipu npumeHeHUU (PPOHTAIBHBIX 3aJaHUN BECTH KOJJIEKTUBHBIE OOCYXICHUS CO
CTYJICHTaMU OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUM.

C 1enpl0 KOHTPOJIS KauecTBa BBIMOJHEHUSI CaMOCTOATENbHOM paboThl TpeOoBaTh
WHIUBUYAIbHBIE OTYETHI (JIOMYCTUMO BMECTO MUCbMEHHOTO OTUETa MPUMEHSITh WHIUBU-
JyalibHbIE KOHTPOJIbHBIE BOIIPOCHI).

IIporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl 1O HAMPABJICHUIO MMOJTOTOB-
ku 18.03.01 «Xumuueckas TEXHOIOTHUS».

Pabouyto nporpammy coctaBui: goneHt, Kynamera 1.0O.

Peuensenr: nouent, Yepnosa H.M.

[Tporpamma ogobpena Ha 3acenanuu YMKH 18.03.01 «Xumudeckasi TEXHOJIOTHS.

[Ipeacenarens yueOHO-MeTOoAMUECKOM kKomuccuu Yepnosa H.M.



