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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1 | I3yunTh:0CO0EHHOCTH CTPOEHHS METAJUIOB, IIPEBPAIICHIS B paciliaBaX M TBEPJIOM COCTOSHUH, IPHHITUIIBI JISTHPOBaHUS

U 3aBUCHUMOCTb MEXAHUYECKUX CBOKCTB OT JETUPOBAHUS U CTPYKTYPBL.

1.2 | HayunTs MOHMMaHUIO OCHOBHBIX 3aKOHOMEpHOCTEN (pOpMHPOBAaHHS MUKPOCTPYKTYPHI Ha OCHOBE aHATIM3a AUATPaMM

COCTOSIHMS IBOMHBIX M TPOWHBIX CUCTEM, 3aKOHOMEpHOCTel (hopMHUpOBaHUS MUKPOCTPYKTYPBI ITPU KpUCTAILIN3aIMH,
TIPEBPAIICHUSIX B TBEPIOM COCTOSIHUH, TOPSTYEH M XOJIOJHO TUTaCTHYECKO AedopMariiy, TepMudeckoi 00padoTke, CBI3H
MHKPOCTPYKTYPBI M CBOWCTB METAJUIOB U CIUIaBOB, OCHOBEI JINTEHHOTO MIPOU3BOJICTBA H

2. MECTO JUCIUMIIVIMHBI (MOAYJIsA, IIPAKTUKH, HUP) B CTPYKTYPE OIIOII BO

Huxn (pazoen) OOIT: | b1.B.OJ
2.1 | TpedoBaHus K NpeIBaAPUTEIbHOI MOAT0OTOBKE 00y4aI01Ierocs:
2.1.1 | ®uzuka
2.1.2 | Xumus

2.2 | AucuMnJMHbI M NPAKTUKH, 1JI51 KOTOPbIX 0CBOEHNE TaHHOH AUCHHMIIMHBI (MO/IYJIs1) HEOOX0IMMO KaK

npeaumecTByrouiee:

2.2.1 | TexHONOTH KOHCTPYKLIMOHHBIX MaTEPUAIOB

2.2.2 | deTanu Maiiiug

2.2.3 | OCHOBBI TEXHOJIOTUM MAIIMHOCTPOECHUS

2.2.4 | ManmHbl B arperatbl METaJUTypPIHIEeCKOTO MIPOM3BOJICTBA

2.2.5 [ OCHOBBI IPOEKTUPOBAHHS

3. HEJIA JUCHUIIJIMHBI (MOAYJIA, IPAKTUKHW, HAUP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMH

KOMIIETEHIIUAMM, KOTOPBIE JOJI’KHBI BbITh TOCTUT'HYThI OB YYAIOINUMCS

IIK-2.5 : YMeHne NpUMEHATH METObl KOHTPOJISI Ka4ecTBa U3/1eJIUil M 00beKTOB B cdepe nmpodeccuoOHATBLHOI
ACATEJIbHOCTH, MPOBOAUTDH AHAJIU3 MPUYNH Hapymelmii TEXHOJOTHMYECKUX MPOIECCOB U paspaﬁaTuBaTb MeponpUusATHUsd 1o
HX Npeaynpe:RIeHHI0

3HaThb:

Yposens |

OCHOBHBIE BUIBI, KJIACCH(HUKAIIIIO U CBOWCTBA KOHCTPYKIIHOH-HBIX MaTEPHAJIOB, HCIIOIB3YEMBIX IS H3TOTOBIICHUS
JeTanel ¥ y310B MallluH

YposeHs 2

Yposens 3

YMmers:

Yposens 1

OneHUTh BO3MOKHOCTh IPUMEHEHUS OIIPEEICHHBIX MaTEpUa-I0B AJIs1 KOHKPETHBIX U3JENIUH ¢ yUETOM
9KCIITyaTallHOHHO-TEXHUYIECKHX TpeOoBaHuUil

YpoBeHsb 2

Yposens 3

Baagern:

Yposens |

SKCHepHMeHTaHLHLIMI/I MCTOOUKaMH U TEXHUKOMN MaTeprUaIO-BEAYCCKUX I/ICCJICHOB&HI/IIZ

YposeHs 2

Yposens 3

IIK-3.6 : YMeHue BLIOUPATH OCHOBHbIE M BCIIOMOraTeJIbHbIe MATEPHAJIbI, CIOCO0BI PeaaTu3aluy TeXHOJI0rHYeCKUX
NPOLECCOB, IPUMEHATH NIPOrPeCCUBHbIC METO/IbI IKCIUIYaTAllHU TEXHOJI0THYEeCKOIr0 000py10BAHUS IIPU U3T0TOBJICHHH
TeXHOJIOTH4eCKHX MALINH

3HaThb:
VYposenb | | Dusndeckne OCHOBBI MaTepPHAJIOBEACHUS, XapaKTePH-CTHKH MAaTEPHAIOB, IPUMEHSIEMBIX MIPH U3TOTOBICHUH
Jetajiel 1 y3J10B MalluH
YposeHsb 2
Yposens 3
YmMmersb:
YpoBenb | | BeiOupaTh MaTepHaibl ¢ y4€TOM TEXHOJIOTHYHOCTH MPOLIECCOB U3TOTOBJICHUS U3 U o0ecneueHus: TpeOyeMbIX
CBOWCTB
YposeHs 2
Yposens 3
Baapers:
VYposens 1 | Meronamu BeIOOpa MaTepPUANIOB B TEXHOJIOTHYECKUX MPOLIECCax MPOM3BOACTBA, SIKCILIYaTAlMU U PEMOHTA MAIIUH U

000pyIOBaHUs

Yposens 2




Yposens 3

IIK-3.7 : YMeHue NpUMEHSTh MeTO/bl CTAHAAPTHBIX HCIBITAHMII 10 oNpee/eHUI0 GU3MKO-MeXaHUYECKUX CBOHCTB H
TeXHOJIOTrH4YeCKHX NMoKa3aTeliell HCIO/Ib3yeMbIX MATePUAIOB U FOTOBBIX U3/ eJIHii

3HaTh:
VYposenb 1 | OCHOBHBIE METOABI U CIIOCOOBI H3YYEHHUST CTPYKTYPHI MATEPUAIIOB, X (HU3NIECKUX U MEXaHUYECKUX CBOHCTB
Yposens 2
Yposens 3
Ymersn:
VYposenb 1 | [IpuMEHSATH METOIBI CTAHAAPTHBIX UCIBITAHHUHA MO OTIPENENICHHIO (PU3NKO-MEXaHUIECKUX CBONCTB, UC-TIOJIh3YEMBIX
MaTepUAIIOB U TOTOBBIX U3JIEITHIA
YposeHs 2
Yposensb 3
Buaners:
VYposens | | Merogamu cTaHAAPTHBIX UCTIBITAHUI IO OTIPEAEIEHHIO (PU3UKO-MEXaHNIECKUX CBOHCTB, NCTIONIB3YEMBIX MaTe-
PHAJIOB U TOTOBBIX U3JIENUI
Yposens 2
Yposens 3
YK-7.1 : Cioco0HOCTh AHAJIM3UPOBATHL NPOAYKIHIO, IPOLECCHI U CHCTEMbI
3HaTh:
VYposenb 1 | OcHOBHBIC BHBI, KJIACCH(UKALNIO U CBOMCTBA KOHCTPYKIIMOH-HBIX MaTEPUAIIOB, HCIIOIB3YeMBIX JJIsl U3TOTOBICHUS
JleTaliell ¥ y3JI0B MallluH
Yposens 2
Yposens 3
Ymersn:
VYpoBenb 1 | OleHUTH BO3MOXHOCTh IPUMEHEHUS OIPEAEIEHHBIX MaTEPHa-JIOB ISl KOHKPETHBIX U3IEIHH C y4ETOM
9KCIITYaTalHOHHO-TEXHHIECKIX TPeOOBaHMI
Yposens 2
Yposens 3
Buaners:
VYposenb 1 | MeToukaMu 1 TEXHUKON MaTepHaIOBEAUYECKUX UCCIICIOBAHUN
Yposens 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJISA, IPAKTUKHA, HUP)
Kon HaumenoBaHue pa3/iesioB U TeM /BUA 3aHATHS/ Cemectp / | HacoB | Komneren- | Jluteparypa | [Ipumeuanue
3aHATUSA Kype 107074
Pasnen 1. Kpucrajummdeckasi CTpyKkTypa u
ne)eKThl KPUCTAIINYECKOTO CTPOEHUSs
MeTa10B. Kpucraniuzauus MeTanioB
1.1 XapakTepucTHKa METAINTHIECKOTO COCTOSIHUS, TUTIBI 2 1 JI.1J12.1
KPHCTAJUTMYECKUX PEIIeTOK, Ae(eKThl. Poct u 2.2
(dopma kpucramioB. CTpoeHHEe CIUTKA.
AJIoTponuueckue npespaineHus. /Jlex/
1.2 H3zydenue mporiecca kpucraausaiuu /J1a6/ 2 1 JI1.1J12.1
J12.2J13.1
1.3 IToaroToBka k 1a00paTOPHEIM paboTaMm, 2 12 JI1.1J12.1
oopMIICHHE OTYETOB; J12.2J13.1
IToaroToBka K MpakTU4YeCKUM 3aHATHsAM /Cp/ JI3.3
Pazgen 2. XosogHasi niiacTuueckast
nedopmanusi,Mexannyeckue u pusnvecKue
CBOMiCTBA, UX 3HAYEHHE MPH IKCILUTYATALMH,
CTAH/IAPTHbIE UCNIBITAHMSA, CBOMiCTBA, KAK
MOKAa3aTeJH Ka4yecTBa
2.1 MexaHU3M ITaCTHYECKOH nedopMaIiy, HakIell, 2 1 JI1.1J12.1
pexpucrammnus. Kinaccupukanus MexaHIIeCKIX 2.2
HcHbITaHui. VcribITanust pacTsiKeHUeEM.
Onpenenenye TBEPAOCTH, TUHAMUIECKUE
HCTIBITAHUSI.
/JTex/




2.2 BrI160p pexUMOB PEeKPUCTAIIIH3AINHN IS 2 2 JI.1J12.1
Pa3IUYHBIX CIUIABOB. Y CTPOMCTBO Pa3JIUYHBIX TUIIOB JI2.2J13.3
TBepaoMepoB /I1p/

2.3 Onpenenenue TBepaoctu /J1ad/ 2 1 JI.1J12.1

J12.2J13.1

2.4 CocraBienue oTyera no abopatopHoii padore /Cp/ 2 8 JIL.1J12.1

J12.2J13.1
Paznen 3. Kesezoyriepoaucroie ClJiaBhbl,
auarpaMma xeye3o-yriaepoa. MUKpOCTPYKTypa
YIJIePOIUCTHIX CILUIABOB M YYT'YHOB

3.1 CTpoeHue 1 CBOWCTBA YHCTOTO XKene3a. Juarpamma 2 1 JI1.1J12.1
COCTOSTHUS JKeNe30-11eMeHTUT. CTPYKTYpBI: OEIbIX, J2.2
CEepBIX U TIOJIOBUHYATHIX UyryHOB. [ padurH3anys.

/JTex/

32 ITocTpoeHne KpUBBIX OXJIAKIEHUS ISl CIUIABOB C 2 2 JI1.1J12.1
pa3nYHON KOHIeHTpanue yrinepoaa /IIp/ JI2.2J13.3

33 BrinonHeHue KOHTPOJILHOU PabOTHI HA TEMY: 2 48 JI1.1J12.1
"AHaJu3 AuarpaMM 4 oCTpOeHUe KPUBBIX JI2.2J13.2
oxnaxaenus" /Cp/

Paznen 4. ®opMupoBaHHE MHKPOCTPYKTYPBI
YIJIEPOAMCTHIX M JIETHPOBAHHBIX CTAJeIi.
TexHo0ru4YecKue CBONCTBA CTaJIeil.
YriepoaucTbie CTAIN U YYTYHBI

4.1 BiusHue nerupyromux 3J1€MEHTOB Ha CBOMCTBA 2 1 JI.1J12.1
YYT'yHOB M CTaJICH. J2.2
Krnaccugukanust JerupoBaHHBIX CTaJICH ¢
HCTOJIb30BaHUEM AUarpamMm (Ha3oBOTO PaBHOBECHSL.

JlrarpaMMBbl JKeJIe30-XpOM, KeIe30-HHKENb, JKeIe30-
MapraHel. O0pabaTbBaeMOCTh, CBAPHBAEMOCTb,
MITaMITyeMOCTb.
VYriepoaucras ctanb 00IIEero Ha3HAYeHUs,
aBTOMATHasl CTaJb.
Cepble, KOBKHE U BBICOKOTIPOYHBIC YyTyHBI.
/JTex/
4.2 Wzydenue cTpyKkTypsl cranu /J1ab/ 2 1 JIT.1J12.1
J12.2J13.1
43 H3ydenue cTpyKTyphl uyryHa /J1ao/ 2 1 JI1.1J12.1
J12.2J13.1

4.4 CocraBjeHHE OTYETOB T10 JIAOOPATOPHBIM 2 12 JI.1J12.1
pabotam /Cp/ J12.2J13.1

4.5 IoaroTtoBka k 3ayery no aucuuiuinae /Cp/ 2 12 JI.1J12.1

2.2

4.6 3ager o aucuuIuInHe /3auét/ 2 4

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KOHTpOJ]bH]:le BOIIPOCHI AJIsA CaMOCTOSITEJIbHOI MOATOTOBKH K HpOMEH(yTO‘{HOﬁ ATTECTAIlUH IO UTOraM OCBOCHUSA

JUCHHUILIHHBI (MoayJjs, npakTtuku, HUP)

1). KoHTposibHBIE BOMIPOCH! TSI 3aTUTHI JabopaTopubix padot (YK-7.1-31, V1; I1K-2.5-31, V1; I1K-3.6-31, V1; T1K-3.7-31, V1)

JLp. Nel

LOUNDR WO =00 A WN—
S
Z
(98]

W3yueHne mporecca KPHCTaJUTU3AUU

Jaiite onpeaencHue TepMuHaM (a3a ¥ KOMIIOHEHT.

Hcnons3ys mpaBuio (a3, oXxapakTepu3yHTe TeMIIepaTypHbIE YCIOBHS KPHCTAJUIM3AINK YHCTOTO BEIIECTBA.
B deM NpUHIUNHAIBGHOE PA3IHYKUE KUIKOTO COCTOSHHS OT KPHCTALTUYECKOTO?

[aiite ompeneneHne TEPMUHY KPUTHYCCKUI pa3Mep 3apojbIa.

OT Kakux (GaKTOPOB 3aBHCAT GOpMa M pa3Mephl KPUCTAIIIOB?

B yeM npuHIMMUATEHOE OTVIMYHE KPUBOW OXJIaXACHHUS aMOPPHOTO U KPUCTAJUIMIECKOTO BeliecTBa?
Jaiite ompeneneHne TEPMUHY TPAHCKPHCTAJUTH3aLUSL.

V3ydeHne CTPyKTYpHI CTain

OxapakTepu3yiTe BIMSHHE YIIIepoAa HAa MEXaHWIECKHe CBOICTBa CTajeil.

OnumuTe K1accu(UKanu CTajeil Mo KauecTBy.

OnumuTe CBOMCTBA CTPYKTYPHBIX COCTABIIIOIINX CTaJICH.

OOBsIcHNUTE, IPU KaKUX YCIOBHAX 00pa3yeTcs 3epHUCTHIA IIEMEHTHT.

OOBbsicHHUTE, KaK 3aBUCUT 00pabaThIBAEMOCTh PE3aHUEM OT COAEPIKAHUS yIriaepoJa B CTajH.

Kak BrusieT yBeNmMUYCHUE COACPKAHUS yIiiepoJa Ha CBapHBacMOCTh CTaJcH.

OnumuTe TEXHOJOTUH BBIIUIABKY, MMOBHIIIAIONIAE KAYeCTBO CTAJIH.
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Kak yMEHBIINTH OTPUIATENIBHOE BIUSHUE CEPBHI.

Kaxk o0pa3yercss BUAMAHINTEITOBA CTPYKTypa?

ITouemy mocne yBenudeHus: coxepxanus yriiepoaa cpbiie 0,6% He IPOUCXOOUT YBEIUUCHHUE TBEPIOCTHU?
W3ydyenue CTPYKTypbl 4yryHOB

OO0BbsicHUTE MEXaHU3M TpaQUTU3ALNH CEPBIX YYTYHOB.

OOBsICHUTE POJIb IPHMECEH B CEPBIX yryHax.

HazoBute 061acTi IpIMEHEHHsT BBICOKOTIPOYHBIX JYTYHOB.

OnumuTe TEXHOJIOTUIO MOIYYSHUS! BBICOKOIIPOYHOTO UyTryHA.

Yro takoe momuduunposanue?

Ot kakux (GakTOpPOB 3aBUCHT KOHEYHAS CTPYKTYpa CEphIX UyTyHOB?
OmnpeneneHne TBEPIOCTH MaTEpHaOB

Kakas cBsI3b MEXAy TBEPAOCTBIO U MPOYHOCTHIO?

[Touemy Henb3sl onpenensaTh MeToaoM bpunenns TBepaocts 6osiee HB 4507
OnumuTe METOA ONpeeNeHUsT TBEPAOCTU MeTooM Poksenna?

OnumuTe METo]] ONpeeneHns TBepAOCTH MeTogoM Bukkepca?

IToyemy mpu KOHTpOJIE TBEPAOCTU PETIAMEHTUPOBAHO BPEMsI BBIAEPIKKHU?

2). TeopeTmueckue U MpaKTHYECKUE BOIIPOCHI OMIIETOB JUTS IIPOBEACHMS 3adera B ycTHo# (opme (YK-7.1-31, V1, B1; I1K-2.5-31,
VY1, B1; IIK-3.6-31, V1, BI1; I[IK-3.7-31, V1, B1)

R

10.
1.
12.

CtpoeHHe CIIUTKA CIIOKOWHOW CTaju.

Krnaccupukanns nernpoBaHHBIX craneii O61acTy IpIMEHEHHS JIETHPOBAHHBIX CTaJICH.
Kpucrannuueckas cTpykTypa MeTauloB. TUIIBI PELIECTOK.

Merto/p! onpeseneHs TBEPIOCTH METAILIOB.

VYrnepoauctele crany. BnusHue yriaepoja Ha CBOMCTBa CTasld, IOCTOSIHHbIE IIPUMECH.
Krnaccupuxanus mMeranios.

PeanbHoe cTpoeHHe METaNTMYECKUX KpUCTAIUIOB. JIMHEHHbIE U TOYeYHbIe Je(eKThI.

Bpenuslie npumecu B cransx. Bnustaue ¢ocopa Ha X11aaHOIOMKOCTD CTaNN.

Bpenuble npumecu B cTansix. BnusHue cepsl Ha KPaCHOJIOMKOCTh CTAJIH.

JlnarpaMma COCTOSIHUS KeIe30-1[EMEHTUT. XapaKTepPUCTUKA OCHOBHBIX (a3, KPUTHIECKHE TOUKH.
AMop¢hHOE U KPUCTAININYECKOE COCTOSIHUE BEIECTBA.

Juarpamma cocTOSIHUSL C HEOTPAaHUYEHHOH PACTBOPUMOCTBIO KOMIIOHEHTOB. OmnpejienieHue cocTaBa U KOJUYECTBEHHOIO

COOTHOIIEHHS (a3.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

[IpeBpaiienust B TBEpAOM COCTOSIHUM. AJIOTPOIUS.

HuskonernpoBanHble (CTpOUTENbHBIE) cTalnd. TpeOoBaHMs, OCHOBHBIE MapKH, CBOMCTBA M 00J1aCTh NPHMECHCHHUSL.
CrpoeHne peanbHBIX CIUIABOB. XapaKTEePHUCTHKa OCHOBHBIX (a3 B CIUIaBax

CrpoeHHe CIUTKOB HEMPEPhIBHOIUTON 3arOTOBKH.

IMocrosiHuble puMecH B ctamsix. Cepa u docdop.

IMocTostHHEBIE Ta3bl B cTaysaxX. ONHIINTE BIMSHUE PACTBOPEHHBIX I'a30B HA CBOWCTBA CTaJeH.
Kpucrammmsanus. MexanusM kpuctammsanud. OCOOSHHOCTH KPHCTAIUTU3AINH PEATbHBIX CIUIABOB.
XonoaHas mactuueckas aepopmarusa. CTaauu peKpUCTAIH3AIHH.

®duznueckre 0CHOBBI XOJIOIHOM IUIACTHYECKOH AedopMariy.

ITnactiaeckas medopmarys peadbHBIX CIDIaBoB. Hakier.

Uyrynsl. O6mias xapakTepucTrka, (GopMbl TpaduTa, THUIBI CTPYKTYP.

OO6mume 3akoOHOMEpHOCTH (ha30BbIX MPEBpAIlCHUH.

Kpucrammmsanus. CaMonpon3BoiIpHOE 00pa30BaHNE 3apO/IBIIICBEIX IEHTPOB.

OCoOEHHOCTH KHUAKOTO COCTOSIHUS, KWHETHKA KPHUCTAIH3AIIH, XapakTep pocTa KPHUCTaIa.
Oco0eHHOCTH TpeBpallleHHii B TBEPAOM pacTBOpeE.

Pacniag mepechIleHHBIX TBEPABIX PACTBOPOB.

Bropuunas kpucramiuzanysl. OBTEKTOUIHOE IIPEBPaALICHUE.

Krnaccuukanus nerupoBaHHBIX CTaneil.

Knaccudukanus yrinepoauctsix craneid. OxapakTepu3yHTe poib MOCTOSHHBIX IPUMeceit.
Teeprocts. MeTobl OnpeneneHusl.

MexaHnueckne CBOWCTBA, OmpeaesieMble IPH TUHAMHYECKUX HCIBITAHUSIX.

MexaHnueckue CBOUCTBA, OMpeenseMble MIPU CTaTUUECKUX UCIBITAHUSX.

TexHonoruueckue CBOWCTBA CTaleH.

Viydmaemple KOHCTPYKIMOHHBIE cTas. OCOOSHHOCTH JISTUPOBAHMUS, O0JIACTH TPUMEHEHHUS.
Cepole uyryHbl. OcoOEHHOCTH XUMHUYECKOTO COCTaBa, 00JIACTh MPUMEHEHHUS.

KoBxkue uyrynsl. OcoOEHHOCTH XUMHYECKOTO COCTaBa, 0071aCTh MPUMEHEHHS.
Bricokonpounsie gyyryHsl. OcOOCHHOCTH XMMHUYECKOTO COCTaBa, 00IacTh MPUMEHEHHS.
Xumuueckass HeOJHOPOJHOCTb. MUKPOIUKBALIUS.

XumHueckass HEOJHOPOJAHOCTb. MaKpoauKBanus.

OnumuTe XUMHYECKHE COETUHEHHS.

Cramu s ieMeHTanmu. TpeOoBaHMs, OCHOBHBIE MapKH.

KoHCTpyKLIMOHHAsL IPOYHOCTD CTaJEH.

KOHCTpYKIIMOHHBIE XPOMHCTBIE, MapraHioBUCTEIe cTanu. OCOOEHHOCTH JIETUPOBaHUS, 00JaCTH IPUMEHEHUS.
CTpYKTYpHI YITIEPOAUCTBIX CTaei.

3). TecToBble BONPOCH U 3a/1aHus U1 IPOBeeHNs 3aueTa B (popme kommpioTepHoro tectupoBanust (YK-7.1-31, V1, B1; T1K-2.5-




31, V1, BI; I1K-3.6-31, V1, B1; [1K-3.7-31, V1, B1)

L. Ha pucynke mokasaHa a71eMeHTapHas siueiika KPUCTAJITMUECKOH PEIIETKH.

2. JluaeWHBIM nedeKTOM KPHCTAUTMIECKOTO CTPOSHHS METAJUIOB SBIISCTCS:

3. Ipu ymaneHne ofHOTO aTOMa M3 KPUCTAIMYECKON pemIeTKH obpasyercs:

4. IToBepXHOCTHBIM Ae(EKTOM KPUCTAIIMIECKOTO CTPOEHHS METAJUIOB SBIISETCS:

5. Yucno aTOMOB, IPUXOISIIMXCS HA OAHY IEMEHTAPHYIO SMEHKY B TPaHEEHTPUPOBAHHOI KyOMUYECKOH pelIeTKe, paBHO
6. Yncno aToMOB, IPUXOIAIINXCSA HA OHY JIEMEHTAPHYIO STIEHKY B 0OBEMHOIICHTPHPOBAHHOHN KyOMUECKOH pemieTke,
paBHO

7. Yucno aToMOB, IPUXOAALIMXCSA HA OJHY IEMEHTApHYIO s4elKy B FeKCaroHaJbHOH IIOTHOYNAaKOBAaHHOM peEIleTKe,
paBHO

8. JlehexTaMu KPHCTAJUTMYECKOTO CTPOCHUS SIBIISTFOTCSL:

9. Kak 3aBHCHMMOCTD MEXIy paBHOBECHOW KOHLIEHTpalMeil BaKaHCHH U TeMmepaTypoi?

10. YTo npou3oiaeT, eciii B OJHOH MIOCKOCTH CKONBXXEHHS BCTPETATCS MUCIOKALMU Pa3HOTO 3HaKa?

11. I'pannits! 3epeH oTHOCATCS K nMedekTaM KpHUCTAIIHIECKON PEemIeTKH.

12. ToueunsMu pedeKTaMH KPUCTATIIMYECKON PEIIeTKU SIBISTFOTCS ...

13. Jedekr, npencrapisionmii co00il HCKakeHHe KPUCTAIMYECKOW PELICTKN BJOJb Kpas JMIIHEH MOITyIIIOCKOCTH,
Ha3bIBACTCA ...

14. DJeMeHTapHOH f4eiiKoi Ha3pIBAeTCSI MUHUMAJIBHBIH 00BEM KPHUCTAJUINKA, ...

15. ITpu o6pa3oBaHUU HEMPEPBHIBHOTO Psifia TBEPIABIX PACTBOPOB MEXTY ABYMs METalIaMU MX PEIIETKH JOJIKHBI OBITH
16. Kaxkoro Tuma TBepplii pacTBOp 00pasyeTcsi, €ClIM PaCTBOPEHHBIH aTOM MMEET pa3Mep 3HAYMTEIbHO MEHBIIE aToMa
OCHOBBI?

17. JIuHus Hauvana KpuCTAJUIM3aLMU Ha AMAarpaMMe COCTOSIHUSI Ha3bIBAETCS JIMHUEH ...

18. Touka, COOTBETCTBYIOIIAsl Hadaly PaBHOBECHON KpPHCTAJUIM3AllMU CIUIABa, JIEKHUT HA JUHUH ...

19. Kak onpenenuts HHTEpBaJI KpUCTAIUIM3ALUU?

20. CocraB Kakoi (a3bl MEHSETCS 0 JIMHUU JUKBHIyca?

21. XapakTepHOl 0COOEHHOCTHIO KPUCTAINTUUECKUX BEIIECTB SIBISIETCH ...

22. ITepenoc BerecTBa, 00YCIOBICHHBINH OECHOPSIOYHBIM TETUIOBBIM JBHKEHUEM YaCTHI], HAa3bIBACTCH ...

23. AHM30TpONIHEN CBOWCTB 00JIANAIOT ...

24. Jli BellecTB ¢ METAIIMYECKON KPUCTAJUIMYECKOM PELIETKON XapaKTEpHHI ...

25. Jlnst aMOopdHOTO COCTOSIHUS BELIeCTBAa XapakTepHa(-Ho) ...

26. JIst KPHCTAJUTMYECKOTO COCTOSIHHMS BEIIECTBA XapaKTepHA ...

27. JleHapuTHON JIMKBaLMell Ha3bIBACTCSA IPOLECC, IPU KOTOPOM IOCIIE YCKOPEHHOTO OXJIAaXKACHUS CIUIABa LICHTpaJbHAs
9acThb ...

28. HepaBHoMepHOE pactpeneneHne XMMHYECKHX 3IIEMEHTOB, COCTABIISIONIMX CTallb, 110 BCeMy 00beMy HM3eius,
Ha3BIBACTCA. ..

29. TBepmoe Teno, mpecTaBisionee co00il COBOKYMTHOCTh HEOPHEHTHPOBAHHBIX OTHOCHTEIBHO JPYT APYra 3epeH-
KPHUCTAJUIUTOB, MIPEJICTaBISIET COOOH ...

30. Kpucramn ¢opmupyercs myreM IpaBHIBHOTO IMOBTOPEHUSI MUKPOYACTHI (ATOMOB, HOHOB, MOJIEKYI) TOJNBKO IO OJHON
KOOpPJMHATE. ..

31. JIns MHOTOKOMITIOHEHTHBIX CIIJIABOB XapakTepHO ...

32. VkakuTe JBE OCHOBHBIE XapPaKTEPHCTHKH CTPYKTYpbl MaTepHaia ...

33. Cr1ocoOHOCTE HEKOTOPBIX TBEPABIX BEIIECTB 00Pa30BHIBATH HECKOJIBKO THIIOB KPHCTAJUTMUECKUX CTPYKTYP, YCTOHUMBBIX
IPH Pa3TUUHBIX TEMIIEPATypax U JaBICHUSIX, HA3bIBACTCH ...

34. ITpu o6pa3oBaHuy CIUIaBa, MPEICTABIAIONIEr0 cOO0H MEXaHUUYECKYI0 CMECh KOMIIOHEHTOB, ...

3s. OCHOBHOE OTJIHYHME KPHCTAUTHICCKON CTPYKTYphI OT aMOp(hHOW 3aKIII0YaeTCs B ...

36. Kak BausgeT ckopocTh KpUCTAJLIM3ALMU Ha pa3Mep KPUTUUECKOIO 3apojbliia’?

37. Beigenure nBa BapHaHTa, MO3BOJIAIOMINE JOOUTHCA M3MEIbUCHUS CTPYKTYPHI NMPU KPUCTAIIH3AINY ...

38. Kak BrusieT yBenmueHHe CKOPOCTH OXJAXKJIEHUs Ha pPa3Mepbl MEPBHUYHBIX KPUCTAIIOB?

39. UTo IpouCXOIUT B CIIJIABE B PE3ylbTaTe ACHAPUTHOM JIMKBALUU?

40. Hcnonb3ys mpaBuilo OTPE3KOB, MOKHO OIPEACIUTD ...

41. ITpu3HaK, 10 KOTOPOMY MOXHO OTIMYUTH (pa30oBOE MpEBpaIlleHuE NEePBOro posa OT (Ha30BOTO MPEBpPAIEHHUs BTOPOTO
pona

42. YxaxunTe 1Ba (ha30BBIX MIPEBPAIICHUS IIEPBOTO POJA. ..

43. OTHOCHTENBHOE BECOBOE KOJIMYECTBO IBTEKTUKHU B ciutaBe X1 Ha auarpamme A-B ompenensercs kak

44. OTHOCHUTENBHOE BECOBOE KOJIMYECTBO MEPBUYHBIX KPUCTAJUIOB B cilaBe X1 Ha auarpamme A-B ompenensercs Kak:
45. OTtHOCHTENbHOE BecoBoe KonmdecTBO (aser [| B cmiaBe X1 Ha muarpamme A-B mocie 3aBepmieHHs SBTEKTOMIHON
pEaKIy OIpPEeAeNIAeTCS KaK:

46. B cooTBeTcTBUM € NMPUBENEHHON AMArpaMMOMl COCTOSIHUS, MaKCUMabHasi PaCTBOPUMOCTh MEIU B AIIIOMUHUH
COCTABJISICT MPHOJM3UTENBHO %

47. B cooTBercTBUE ¢ mpuBeneHHON amarpammoi, cruiaB 80% Pb — 20% Sn npu Temmepatype 200 oC umMeer cnemyromuit
(hazoBrIif cocTaB:

48. B cooTBeTcTBUM € MPUBEIEHHON AMArpaMMON OJ0BO M CBUHEL ...

49. ITpu Temnepatype 183 oC B cmmaBax cucteMbl Pb—Sn mpoTekaer ...

50. Cocras cmmasa 13% Sb + 87% Pb sBustercs ...

51. B cooTBercTBUU C NMpHUBEICHHON AMarpaMMOM, NepBUYHAs KpUCTaJuIM3alus cruiaBa, coxepxarero 70 % Cu u 30 % Ag,
MpOTEKaeT B TeMneparypHoMm nHTepBane  oC.

52. IIpu craTHuecKuX UCHIBITAHUSX OMPEACISIOT ...

53. KuakorekydecTp — TEXHOJIOTUYECKHE CBOMCTBA OIpENENseT MMOBEACHUE MEeTalla IIpU




54.

IIpo4HOCTHBIE CBOMCTBA XapAKTEPU3YIOT

55. Cnoco0OHocTh MaTepuana 1eopMupoBaThCs O0€3 paspylIeHus 0] ASHCTBUEM BHELIHUX CHI U COXPaHATh HOBYIO (opMy
TIOCITe TIPEKpPAIIeHNs ISHCTBHS CHIT Ha3bIBaeTes ...

56. ®DeppoMarHUTHBIMU CBOWCTBaMH He O0JIQaloT CTalH ...

57. CniocoOHOCTh MaTepuana aehopMUpOBaThes 0€3 pa3pylIeHus MMoJ ASHCTBUEM BHEIIHUX CHJI M BO3BpAIaThcs B
HPEXHIO (HOpPMY HOCIE NPEKPaAIICHHs ISHCTBHS CHJI HA3bIBACTCH ...

58. CBoiicTBa MaTepHasoB, XapaKTepU3yIOIIUe WX MOBEJACHUE MpH 00paboTKe, HA3hIBAIOTCA ...

59. JedhopmMupyeMOCTs ABISIETCA OJHUM U3 ...

60. IToTpeOnTENbECKUMH Ha3BIBAIOT CBOMCTBA MaTEPHANIOB ...

61. CriocoOHOCTE METAIJIOB ITPOTHBOCTOATH Pa3pyIIaloNeMy JCHCTBHIO KHUCIOPOJAa BO BpeMs HarpeBa, Ha3bIBaeTcs ...
62. CriocoOHOCTh METaIOB HE Pa3pyImIaThCs IOA JCHCTBHEM HAarpy30K, HA3bIBACTCS:

63. CrocoOHOCTBIO CONPOTHUBIIATHCS BHEAPEHHUIO B MMOBEPXHOCTHBIN CJIOM Ipyroro 0ojee TBepIOro Tena o0aaaaror ...
64. CnocoOHOCTh MaTepualia CONPOTUBIITECS BHEPEHHIO APYroro 0ojiee TBEPAOTO Tella Ha3bIBACTCA. ..

65. Cr1ocoOHOCTH METANJIOB ITepelaBaTh TEIUIO OT Ooliee HarpeTHIX K MEHEee HarpeThIM ydacTKaM Tella Ha3bIBaeTcCs...

66. CriocoGHOCTh MeTaNIa IpH HarpeBaHUM MOITIOMATH OMpPEeNeICHHOE KOTUYIECTBO TEIIa HAa3bIBACTCH. ..

67. Crioco6HOCTh METANIOB YBEIMUUBATLCA B pa3Mepax MPH HarpeBaHHM M yMEHBIIATHCS MPH OXJIAXKIECHUH HA3bIBAIOT. ..
68. CBOMICTBO MeTajlla IPOTUBOCTOSITh YCTAJIOCTU HA3bIBAETCH. ..

69. CriocoGHOCTE MaTepHasla BOCCTaHABINBATEH NIEPBOHAYAIBHYIO (DOPMY M pa3Mephl MOCIe MPeKpaIleHus AeHCTBHS
Harpy3KH{ Ha3bIBAeTCH. ..

70. OCHOBHBIMH TPEOOBaHHAMH K aHTU()PUKIIMOHHBIM MaTepHanaM SIBISIOTCS ...

71. 3aKaJMBaeMOCTh CTaJH OIpPENEeNsIeTcs ...

72. Kakyro maxcumansHyro TBEpAocTs HB MoxHO m3meputs no bpunenmo B cootBerctBun ¢ [OCTom?

73. Yro HE0OXOJMMO yKa3bIBaTh B YCIOBHOM O0O3HAUCHUHM Ipesielia AIUTENbHOH IpoYHOCTH?

74. WHupeHTOpOoM Npu U3MEpEeHUU TBEPAOCTU IO MeToxy bpuHemns ciayxur ...

75. Ha npuBeneHHOM rpaduke 3aBHCHMOCTH IpefeNia TeKydecTH OT INIOTHOCTH AUCIOKAIMH YJaCTOK 2 COOTBETCTBYET
HIPOYHOCTH ...

76. O6o3nauenne HRB cooTBeTcTBYeT 4HCIly TBEPIOCTH, ONPENEICHHOMY II0 METOAY ...

77. Ha npuBeneHHol quarpaMme pacTsDKEHHMsI TOUKa B coOOTBETCTBYeT ...

78. Vkaxure 1Be CTaMU peaKUUM XPYNKUX MaTEpUAJIOB Ha HArpyXKeHUE ...

79. HcnipiTaHus Ha yAapHYIO BA3KOCTb MPOBOJAT HA ...

80. WupenTopaMu npyu U3MepeHuH TBEpAOCTH o Meroay Poksemna (mkansl A, B, C) cioyxar ...

81. VYnapHas BA3KOCTb XapaKTEpU3YeT. ..

82. [To pe3ynbraTam UcmbITaHUs 00pa3la Ha pacTshHKeHHe BIUIOThH O paspbiBa (o0 ucnbitaHus L=125 mm, nmocne paspoiBa L1
=155 MM) MOXHO OIIPEIEIUTb. ..

83. IIpu ucnbITaHUAX HA PACTSHKEHHUE ONPENEIAIOT ...

84. Hamnpspkerue, pu KOTOPOM ocTaTouHOe yuinHeHHe gocturaer 0,2%, Ha3pIBAeTCS MPEACIIOM ...

85. BpemeHHOe conpoTHUBIEHHE, YCIOBHBIN Mpeaen TeKydeCTH M OTHOCHTENBHOE YIUIMHEHHE ONPENeNstoT MPH UCIBITAHUAX
Ha ...

86. Kpurepuem ycTanocTHONW NMPOYHOCTU CIYXKHUT...

87. W3mepeHne TBepAOCTH 3aKaleHHOM cTanu Ha npubope PokBenia mpou3BOIUTCS BAABIMBaHHEM B 00paserl , U
BEIIMYMHA TBEPIOCTH 0003HAUAETCS. ..

88. Hawunyumue nureiiHble CBOMCTBa UMEIOT CILIABbI

89. Kakyto CTpyKTypy HOJIKHBI HIMETh CIUIABBI C HAMTYYIIMMHU JINTEIHBIMU CBOWCTBaMH?

90. PaccraBbTe B mopsake BO3pacTaHUsl BEMHMUYHHBI MpoyHOCTH 0.2 , oM, GB.

91. B kxakux eapHHIIAX M3MEPSIOTCS XapaKTEPHCTHKU BS3KOCTH pa3pyIIeHUs?

92. Bemmunaa 6R — aT0 mpenern .......

93. Kakue 1Be XapaKTepUCTHKH MEXaHHYECKHX CBOMCTB CTajd BO3pAcTalOT Mocje Hakiena?

94. CrHocoOHOCTh CTalli K YBEIMYEHUIO TBEPAOCTH IIPU 3aKAJIKE HA3bIBACTCA ...

95. Cr1ocoOHOCTE CTaHM BOCTIPHHMUMATE 3aKaJKy Ha Ty WM MHYIO TTyOWHY HA3BIBAeTCH ...

96. Teepaplii pacTBOp YIIIEpoJa B O-3KEJIE3€ HA3bIBACTCA ...

97. [TepmuT npexacrapiser cobo ...

98. MertacTaOmibHOM (ha30ii B CIUTaBaX CUCTEMBI <OKENIE30 — MEMEHTHUT)» SIBIISETCS ...

99. PactBopumMocTh yrirepona B a-deppure (1o mMacee) npu 727°C cocraBiser %.

100. Conep:xaHue yriaepojaa B JefeOypuTe COCTaBIseT %.

101. Kpucrammmsanus 9yryHa, cogepxamniero 2,5% yriepoja, IpoTeKaeT B HHTEPBAIC TEMIIEpaTyp HPUOIU3UTENEHO

oC.

102. CTpyKTYPHBIMH COCTABIISIONIIMH 3a9BTEKTHUECKOTO OENOro 4yryHa MpH KOMHATHOM TeMmIepaType SBISIOTCS ...

103. B cooTBeTcTBUM ¢ IuarpaMMoOi, paBHOBECHAs! CTPYKTypa Oenoro uyryHa, cojepskaero 4 % yrnepona, IpH KOMHaTHOM
TeMITepaType COCTOUT U3 ...

104. Copnep:xaHue yriaepoia B JO3BTEKTHYECKHX OEJBIX YyTyHaX COCTaBISAET %.

105. Haubosiee BeICOKOYIIEpoIuCTOi (ha30il Kene30yriIepoAUCTBIX CIUIABOB SBISIETCH ...

106. MomndunnpoBaHueM XHUAKOTO YyryHa MarHueM IOJIydaroT YyryH ...

107. [Ipn xoMHaTHOH TemIepaType paBHOBECHas CTPYKTypa YIJIEpOAMCTOM cramiu, coxepxkauiei 0,8% yrieponaa, cocTout u3
108. Haubomnbiiee konuuecTBo (heppuTa B pABHOBECHOW CTPYKTYpE HMEET CTallb ...

109. l'eomeTpruecKkuM MECTOM KPUTHYECKHX TOYEK AcC3 SBIISETCS JIMHUS _ JUArpaMMBbl <OKEJIe30 — HEMEHTHUT.

110. B cooTBercTBUM C NIPUBEIECHHOW AMarpaMMOM, paCTBOPUMOCTb yIiiepoAa B aycTeHuTe npu temneparype 900 oC

COCTaBIIAeT NPUOIU3ZUTENBHO %.




111. Jluaus SE amarpamMMebl «oKene30 — IMEMEHTUT» — OTO JUHHUA ...

112. JlerupyromuM 3J1€MEHTOM, PacCIHIUPSIONINM 00JacTh CYIIECTBOBAHUS 0-(asbl, SBISAETCA ...

113. Temnepatypsl Acl, Ac3, Accm Ha JuarpaMMe <GKejle30 — LIEMEHTUT» COOTBETCTBYIOT JHHUSM ...

114. IMpu temmepatype Hike 7270C meneOypuT mpeacTaBiIseT coOO0H ...

115. [Tpu Temnepatype 727 oC B crjiaBax CUCTEMBI «OKENE30 — IIEMEHTUT» MPOTEKaeT ...

116. JlaHHas cranb npu Temreparype 2 UMeeT B paBHOBECHH ...

117. JlanHas crane npu Temieparype 1 UMeeT B PaBHOBECHU ...

118. JloaBTeKTHYECKUH OeNblif 4yr'yH IpU KOMHATHOH TeMIepaType HMeeT CTPYKTYPY, COCTOSIIYIO U3 ...

119. CTpyKkTypa 3a3BTEKTHUYECKOTO OEJI0ro 4yryHa NpH KOMHATHOM TEMIIEpaType COCTOMT...

120. TBepablii pacTBOp BHEAPEHUS yIepoJa B (-XKEJE€3€ Ha3bIBAETCS. ..

121. TBepablil pacTBOp BHEAPEHUs YITIEpOJa B Y-HKEIE3€ HA3bIBACTCH. ..

122. XYMHUUECKOe COeANHEHHE JKee3a C YIJIepoJIOM Ha3bIBaeTcsl. ..

123. MexaHuueckas cMeck (eppHuTa H IeMeHTHTa, copepxamnias 0,8 %

124. yriiepoja, Ha3bIBaeTCH. ..

125. MexaHnueckass cMech ayCTeHHTa W IIeMEHTUTa, conepxamas 4,3 % yriepona,

126. Ha3bIBAETCH. ..

127. BropuuHbIi IEMEHTUT NpU OXJIAKICHUMU CTAIU BBIIENACTCA U3...

128. PaBHOBecHas cTpykTypa cranu 45 Npu KOMHAaTHOM TeMIepaType COCTOUT ...

129. [lepautHOE TpeBpallleHue HOCUT XapaKTep ...

130. W3 HIDKenepeurclIeHHbIX CTPYKTYPHBIX COCTaBIISIONIMX YITIEPOJUCTBIX CTallel HauOOJIbIIEeH TBEPAOCThIO 00Iaaer ...
131. CTpyKTypa 3ad9BTEKTHYECKOTO OEJIOTO UyryHa IMpH KOMHATHOW TEMIIepaType COCTOHWT W3 ...

132. Kakue cTpyKkTypHBIE COCTaBISIONIME XapaKTEPHBI AT A03BTEKTOMIHOHN cTanu?

133. OBTEKTOU/HAS CTajb COJIEPXKUT YIIIEpoa B KojuuecTBe (Macc.%):

134. OCHOBHOW CTPYKTYpHOH COCTaBJISIOIIEH B 3BTEKTOMIHON CTanu (TP KOMHATHOW TeMIlepaType) SBISETCS:

135. MaxkcuManbHOE KOJIMYECTBO YIIIEPOAA COACPKUT CTallb!

136. MakcuManabHOe OTHOCHTEIIEHOE BECOBOE KOJIMYECTBO MEPIUTA COACPIKUT CTalb:

137. B crpykType cmnasa Fe-3% C (macc.) nocie MeUIeHHON KpUCTaJUIM3allud U MeJuleHHOro oxJjaxaeHus 1o 800 0C
npucyrcTyioT (pu 800 0C) daszsr:

138. Kakas cranp umeer MakCHUMaJbHYI TEMIIEPATypy COJIHMIyCa:

139. Ecnu B cTpykType (TIpy KOMHAaTHOM Temmepartype) craBa cucTeMbl Fe-C BBISBIEHB! MEPBUYHBIE KPUCTAIUIBI IIEMEHTHTA
M 9BTEKTHKA, TO KaKOH IPYIIIE €TO CIeAyeT OTHECTH:

140. Kaxoll uyr'yH MMeeT MUHMMAJbHYIO TEMIIEPATypy JIMKBHIYCA:

141. MuHHMMaNbHOE KOJIMYECTBO YIIIEPOJa COACPKUT CTalb:

142. MuHIMaIbHOE OTHOCUTENBHOE BECOBOE KOIMYECTBO MEPIUTA COJAEPIKUT CTalb:

143. Kakwue ¢a3sl mpucyrcTByIOT B CTpyKType ciutaBa Fe-4,3% C (macc.) mpu 800 0C mocie ObICTpoii KpUCTaTU3aIiK U
OBICTPOTrO OXJIAXKAEHUS 10 ITOH TeMIepaTypsl:

144. Kakas crans uMeer MakCUMaJbHYIO TEMIIEpaTypy JUKBHIYCA:

145. Kurmsiiieit Ha3sIBaeTcs CTalb,. ..

146. CopepxaHue yriiepoia B CPEJHEYIIEPOJAUCTBIX CTaJIIX COCTaBIIAET %.

147. ITnacTudHOCTS, yaapHas BA3KOCTh CTAJIM IOBBIIAIOTCS, 4 MOPOT XJIaJHOIOMKOCTH CHIKAETCs IIPU JIETUPOBAHUM ...
148. Cranp 12XH3A umeer cnenyromuil NpuMepHbIi xuMudeckuil cocras (%): ...

149. Copnepxanue yraepoaa B cranu 50C2 cocraBnger okono  %.

150. Vkaxure MapKu yriaepoJUCThIX CTalleil

151. Hudpa B mapkuposke cranu Ctlkn ob6o3Havaer ...

152. Tompko (eppoMapraHIieM pacKHCICHA CTalb ...

153. JlerupoBaHa KpeMHHUEM CTallb ...

154. W3 HwkenpuBeIeHHBIX JIETHPOBaHA a30TOM CTalb ...

155. VYriepoaucTbie HHCTPYMEHTAIbHbIE BBICOKOKAYECTBEHHBIE CTaTH MAPKHPYIOT:

156. Kakas n3 3THX cTanelf OTHOCHTCA K OBICTPOPEKYITIM?

157. Crans 30XT'CA-III oTtHOCHTCS K ...

158. [To conmepxanuto yrnepoaa cranp XBI' sBnsercs ...

159. Cpenu HUXKENepeuHUCIICHHbIX JIETUPOBAHHAS a30TOM CTajlb ...

160. Copepxanue yriepona B cranu 08X13 cocraBiser OKoIoO ...

161. Cpenu HIXKETepeurcIIeHHbIX cTaleil K GeppUTHOM Kaccy OTHOCSTCS:

162. [To meramryprudeckomy kadecTBy cranb 40X OTHOCHTCH K ...

163. Mapkoii cTanm, JerupoBaHHOH O00poM, SIBISETCS ...

164. Kap6umo00pa3yomumM JerupyronM 3JIEMEHTOM B CTANAX SBISETCH ...

165. Hudpser B mapke uyryna CU 30 o3Hayaror ...

166. Iocmenuss mudpa B MapkupoBke KoBkoro yyryna KUY 55-4 ykasbiBaer ...

167. IMudpsr B MmapkupoBke ceporo uyryna CHU35 o6o3HadaroT ...

168. KoBkuil yyryH ¢ MUHMMaJbHBIM 3Hau€HHEM BpeMeHHOro comnportuBieHus 350 MIla U OTHOCHTENbHBIM YITMHEHHEM
10% mapkupyeres ...

169. UyryH ¢ BKIIOYEHHAMH rpaduTa rioOymsapHoi (GopMbl, NMEIOIIA BpeMeHHOoe conpoTuBieHne He MeHee 8§00 MIla,
MapKUPYeTCs ...

170. Kakoii rpaduT siBisieTcss MeHee CHIIBHBIM KOHIIEHTPaTOpOM

171. HanpsHKeHUi?

172. UyryH, B KOTOPOM BECh YITIEPOA IUIM €T0 OOJIBINAs 9acTh HAXOAUTCA B

173. CcBOOOJTHOM COCTOSTHMM, B BHJE IUIACTHHYATOTO rpadura, Ha3bIBaeTCs. ..




174. Bech yriiepon HaxoguTcst B cCBOOOJHOM COCTOSHUHM (B BHJIE rpaduta) B YyTyHaXx.

175. Ha pucynke n3o0pakeHa MHKPOCTPYKTYpa YyryHa.

176. Ha pucynke n3o0pakeHa MUKPOCTPYKTYpa YyryHa.

177. UyryH, B KOTOPOM BECh YITIEPOA HAXOAWUTCA B CBOOOJHOM COCTOSHHHU M BKJIFOYEHHS TpaUTa MMEIOT IIACTHHYATYIO
(hopmy, siBIsIETC ...

178. B uyryne mapku BY 45 BkimtodeHus rpaduta uMeOT _ GopMmy.

179. UyryH, B KOTOPOM BECh YIJIEPOJ HAXOAUTCS B XMMHUECKH CBSI3aHHOM COCTOSIHMHM, Ha3bIBAIOT ...
180. Bxmrouenus rpadura B uyryne mapku K4 37-12 umeror dopmy.

181. B uyryne mapku BU80 dopma rpadhuTOBBIX BKIIOYCHHUH ...

182. UyryHbl KakuX TpexX MapoK OyayT Ha (peppHTHONH oCHOBE?

183. Kak momydgarot KoBKuUil 4yryH?

184. A xakoM uyryHe Oojpuie nepiurta — mapku CH40 wnmm CU35?

185. Kakue KoMIOHEHTHI BXOJST B COCTAB MPOMBIIIICHHBIX YYT'YHOB?

186. Kak cBsizaH yriepoJHblil 9KBUBAJIEHT C IPOYHOCTBIO UyT'YHOB?

187. Uyryn kakod Mapku oOnamaeT HauOOJIbIIEH MIIACTUIHOCTBIO?

5.2. IlepeueHb MMCbMEHHBIX PadOT, BHINOJIHIEMBIX 10 AUCHUILIMHE (MOay 110, TpakTuke, HUP) - 3cce, pedeparsi,
NPAKTHYECKHE M pacueTHO-rpadmiecKrue padoThl, KYPCOBBIE PA0OTHI WJIH MPOEKTHI, 0TYETHI 0 mpakTuke nwian HUP u ap.

ITporpamMmMa AUCHMILUIMHBL IPEATIOJIAraeT BBIIOIHEHNE JOMAIIHETO 3aJaHUs Ha TeMy "AHaJIN3 AUarpaMM U OCTPOEHHE KPUBBIX
oxyaxaeHus" o HHIUBHIyabHeIM BapuantaMm (YK-7.1-31, V1, B1; [1IK-2.5-31, V1, B1; [1K-3.6-31, V1, B1; [1K-3.7-31, V1, B1):
Bapuanr 1.

1 OnummTe Ha TpaduKe, 9TO TAKOE IEePEOXIIaKICHIE H KaK OHO BIUACT HA CTPYKTYPY KPUCTAIUTA3YIOIIETOCS METallIa.

2 OnuimuTe SBJICHUE TOTMMOp(H3Ma B MPUMEHUTEIBHO K JKelle3y, a TAKKE CTPOCHUE H OCHOBHBIC XapaKTEPUCTUKU
KPUCTAITMUECKON pelIeTKH (IapaMeTpbl, KOOPAHMHAITMOHHOE YUCIIO, TUIOTHOCTD YITAKOBKH) ISl Pa3IMYHBIX MOAU(HUKALN Kene3a.
3 BorueptuTe AUarpaMMmy COCTOSHHSI 0JIOBO - IMHK. ONMUIINTE B3aUMOJICHCTBIE KOMIIOHEHTOB B KHJIKOM U TBEPIOM COCTOSIHUH,
YKa)KUTE CTPYKTYPHBIE COCTABIISIOINIIE BO BCEX O0JIACTSIX AUArpaMMEI COCTOSIHUS U OOBSCHUTE XapaKTep N3MECHCHHUS CBOHCTB
CILIaBOB B JJAHHOM CHCTEME.

4 Kakoif TepM0o06pabOTKOH MOKHO BOCCTAHOBUTH INTACTHUECKUE CBOIICTBa XonoaHoAehopMupoBaHHOH cranu 10? Vkaxkure
PEKUM BBHIOPaHHOM TEpMOOOPAOOTKH.

5 BeruepTuTe IMarpaMMy JKelie30 - IIEMEHTHUT, YKAXKHUTE MPEBPAILICHHS ¥ TIOCTPONTE KPUBYIO HArPEBAHUsI B MHTEPBAJIC TEMIIEPATYP
ot 0 no 1600 °C (c mpumeHennem npasmia ¢a3) ans ciuiasa cogepkamniero 1,8 % C. [y 3a7aHHOTO CIIIaBa ONpeAeINuTe MIPH
temmeparype 1300 °C: cocraB (a3 T.e. MPOLIEHTHOE COJIepIKaHKe yriepoa B (hazax; KOJIMISCTBEHHOE COOTHOIICHUE (a3.
Bapuant 2.

1 OnumuTe sBIEHNE TOTMMOpP(HU3Ma B IPHIIOKEHHN K THTAHY, a TAK)KE CTPOCHUE W OCHOBHBIE XapaKTEPUCTUKU KPUCTATUTHICCKOM
pemeTku (mapamMeTpbl, KOOPAWHAIIMOHHOE YUCIIO, TNIOTHOCTh YIIAKOBKH) JUIS Pa3IMUHBIX MOIU(UKALIMIA KeTe3a.

2 Borueptute AuarpaMMmy COCTOSIHHSI CBUHEL-010B0. ONUIINTE B3aUMOJEHCTBIE KOMIIOHEHTOB B )KUIKOM U TBEPIOM COCTOSIHUH,
YKQXKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTAX JHAarpaMMbl COCTOSIHHS U OOBSCHHUTE XapaKTep U3MCHEHHsI CBOMCTB
CIUIaBOB B JJaHHOMU CHCTEME.

3 OnuuTe BIUSHUE CKOPOCTH OXJIAXKICHUS Ha BENUYMHY 3epHa M0Cie KPUCTAIIU3alHH.

4 OOBsicHUTE BIHSIHUE MOAN(DHUKATOPOB IIEPBOI IPYIIIBI HA CTPOCHHE JINTOTO METaJlIa.

5 BeruepTuTe IMarpaMMy jKelie30 — IIEMEHTHUT, YKaXKUTE MPEBPAICHUs ¥ TOCTPONTE KPUBYIO HATPEBAHUSI B UHTEPBAJIE TEMIIEPATYP
ot 0 no 1600 °C (c mpumenennem npasuia ¢as) As ciuiasa, coaepskaero 2,8 % C. i 3a1aHHOTO CIIaBa ONpeneuTe Ipu
temmeparype 1250 °C: coctaB (a3 T.e. MPOLIEHTHOE CollepiKaHKe yriiepoa B (hazax; KOJIHISCTBEHHOE COOTHOIICHHUE (as3.
Bapuanr 3.

1 OnumuTe CTpoeHe U OCHOBHBIE XapaKTEPUCTUKH KPUCTAUTMYECKOH peleTkn HUKeNs (apaMeTpbl, KOOPIUHALMOHHOE YHCIIO,
IUIOTHOCTD YIaKOBKH).

2 Beryeptute 1uarpaMMy COCTOSTHHS Meb - cepeOpo. ONMUIIHTEe B3aUMO/ICHCTBIE KOMIIOHEHTOB B )KUAKOM U TBEPAOM COCTOSHHUH,
YKQXXUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00ACTAX JHAarpaMMbl COCTOSIHHS U OOBSICHHUTE XapaKTep

M3MEHEHUs CBOICTB CILJIaBOB B IaHHOM cucTeMe.

3 OOBsiCHHUTE BIHMSIHHE MOTU(PHUKATOPOB BTOPOH IPYIITHI (TOBEPXHOCTHO-aKTUBHBIX BEIIECTB) HA CTPOCHHUE JINTOTO METaIlIA.

4 BeruepTute quarpaMmy KeJe3o - EMEHTHT, YKaKUTE PEBPaNIeHUs H IOCTPONTE KPUBYIO HATPEBAHHS B HHTEPBaJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c mpumeneHnem mpasuia (a3) 1 cruasa, coaepxarero 0,5 % C.

Bribepure 1 3aJaHHOTO CIUIaBa JIIOOYIO TEMIIEPATypy MEXy TUHUAMU JIMKBUAYC U COJIMILYC U ONpeAesuTe: cocTas (a3 T.e.
MPOLICHTHOE COJIeprKaHKe yrirepoaa B (ha3ax; KOJIMIECTBEHHOE COOTHOIICHNUE (as3.

5 Onummte GU3NYECKYIO CYITHOCTD MPOIecca KPUCTALTU3AIIIH.

Bapuanr 4.

1 OOBsicHATE MEXaHU3M BIIHMSHHS Pa3IMIHBIX MOIHU(DHUKATOPOB HA CTPOCHHE JIUTOTO CIHMTKA.

2 BeruepTuTe AMarpaMMmy COCTOSTHHS MeIb-CBHHEI. OTHUINITE B3aUMOCHCTBHE KOMIIOHEHTOB B )KAIKOM U TBEPJIOM COCTOSHUH,
YKaXKUTE CTPYKTYPHBIE COCTABISIONINE BO BCEX 00JACTAX JHAarpaMMbl COCTOSIHHS U OOBSCHHUTE XapaKTep U3MEHEHHsI CBOMCTB
CILJIABOB B JJAaHHOM CHUCTEME.

3 KaxoBbI yCIIOBHSI XpYIKOTO M BA3KOTO pa3pylleHus. BiusHue TeMnepaTypsl HCIIBITaHUS U CKOPOCTH HarpyXXeHUsl.

4 BeraepTute quarpaMmmy KeJes3o - HEMEHTHT, YKaKUTE MPEBPalIeHUs U IOCTPONTE KPUBYIO HATPEBAHHS B HHTEPBAJIC TEMIIEPATYP
ot 0 1o 1600 °C (c mpumenernem npasuia ¢as) s ciutaBa cogepikaniero 2,1 % C. Beibepute 11 331aHHOTO CIIIaBa 000
TEMITEpaTypy MEXIY JIMHUAMHE JIMKBUIYC ¥ COJHIYC H OMPEIeNUTE: cocTaB (a3 T.e. MPOICHTHOE COACPKAHUE YIiiepoa B (asax;
KOJIMYECTBEHHOE COOTHOIICHHE (a3.

5 OnumuTe BIUSHUE PeaNbHON Cpebl HAa MPOTEKAaHUH MPOIIecca KPUCTAILTH3AIIHN.

Bapuanr 5.

1 OnmmmTe siBICHUE TONMUMOp(U3Ma B TIPHIIOKEHHH K OJIOBY, a TAK)KE CTPOCHUE U OCHOBHBIC XapaKTEPUCTUKH KPHCTAJUTHISCKOH
pemeTku (TrapameTpbl, KOOPAWHAIIMOHHOE YUCIIO, TNIOTHOCTh YIIAKOBKH) JUTS Pa3TUIHBIX MOTU(DUKAIIHI KeTe3a.




2 BeraepTuTte [uarpaMMy COCTOSTHHS CBUHEI-MarHui OnumInTe B3auMoaeiicTBIe KOMIOHEHTOB B KHIKOM U TBEPJOM COCTOSHHUU,
YKa)KUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX OOJIACTSIX AUArpaMMBI COCTOSIHUS U OOBSICHUTE XapaKTep N3MCHCHHUS CBOWCTB
CIIJIABOB B JaHHOMH CHCTEME.

3 OnumuTe TOUEUHBIE HECOBEPIICHCTBA KPUCTAUIMYECKOTO CTPOCHHS U UX BIMSHUE HA CBOHCTBA METAJIIOB.

4 BeluepTuTe JUarpaMmy Kejae30 — EMEHTUT, YKaKUTe MPEeBpaIleHHs] U IOCTPOUTE KPUBYIO HarPEBaHUs B HHTEPBaJle TEMIIEpaTyp
ot 0 10 1600 °C (c mpumeHeHuneM npaBuia $az) s cruiasa, coaepxantero 0,3 % C. Beibepute ai1st 3a1aHHOTO CIIaBa JII00YI0
TeMITepaTypy MKy JIHHASMHE JIUKBUIYC ¥ COTHIYC M ONIPEENTUTE: cocTaB (a3 T.e. IIPOIIEHTHOE COAEpKAHUE yIiepoa B (asax;
KOJIMUECTBEHHOE COOTHOIIECHHE (a3.

5 OOBsCHHUTE BIUSHHAE MOIU(PUKATOPOB MEPBO IPYIITBI (JUCIEPCHO-TYrOIUTABKUX YACTHUI]) Ha CTPOCHUE JINTOTO METaJlIa.
Bapuanr 6.

1 OnumuTe MarHUTHOE MPEBpalIeHne B MeTaiuax. [IpuBeanTe IpIMepH.

2 BplueptuTe AUarpaMMy COCTOSTHHSI CUCTEMBI CypbMa-BUCMYT. OTHMIINTE B3aUMOAECHCTBHE KOMIIOHEHTOB B JKUAKOM M TBEPJOM
COCTOSIHUH, YKa)KUTE CTPYKTYPHBIE COCTABJISIONINE BO BCEX 00IACTIX JHArPaMMBl COCTOSHHS M OOBSICHUTE XapaKTep H3MEHECHHS
CBOMWCTB CIUIaBOB B JAHHOMH cUCTEME.

3 Kak U3MeHSIIOTCSI CTPYKTypa U CBOMCTBA MeTaJlIa IIPH Topsiue MIacTHIeCKOH Ae(OPMUIIHH.

4 BpluepTuTe JUarpaMmy XKejae30 — EMEHTUT, YKaXXUTE MPEeBpaIleHHsl U OCTPONTE KPUBYIO HarpeBaHUs B HHTEpBaJle TEMIIEpaTyp
ot 0 o 1600 °C (c mpumeHeHHeM npaBmia ¢as) s cruiaBa, coaepskariero 2,4 % C. [l 3a1aHHOTO CIIaBa OTNPENeNUTe PU
temmepatype 1250 °C: coctaB a3 T.e. IPOIEHTHOE CoJIeprkaHue yriaeposa B (hazax; KOJTHIECTBEHHOE COOTHOIICHHUE (a3.

5 Onummte GU3NYECKYIO CYLTHOCTH MpoIecca KPUCTALTU3ALIH.

Bapuant 7.

1 OnmmmTe CTpOoeHNE M OCHOBHBIE XapaKTEPUCTHKH KPACTAIIMIESCKON pEeIIeTKH IMHKA (TTapaMeTphl, KOOPANHAIMOHHOE YHCIIO,
IUIOTHOCTD YIIAKOBKH).

2 BeryepTute nuarpaMMy COCTOSTHHS MEAIb - cepeOpo. ONMUIIATE B3aUMO/ICHCTBIE KOMIIOHEHTOB B )KUAKOM U TBEPAOM COCTOSHHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIONIIE BO BCEX O0JIACTSAX AMArpaMMBI COCTOSIHUS U OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CILIaBOB B JAHHOM CHCTEME.

3 Kak n3MensieTcsi Ii0THOCTh JUCIOKALUH MPH IIaCTHYECKOH 1eopMaliy METAIIOB U ouemMy?

4 BpluepTuTe JUarpaMmy XKeJe30 - HEMEHTHUT, YKaKUTe IPEBPaLleHUs U IOCTPOITe KPUBYIO HarpeBaHUs B MHTEpBaje TEMIEpaTyp
ot 0 mo 1600 °C (c mpumeHeHHneM mpaBmia ¢as) s cruiaBa, coaepskaniero 2,3 % C. s 3a1aHHOTO CIIaBa ONPeNeNuTe Ipu
temmepatype 1300 °C: cocTaB a3 T.e. IPOLEHTHOE coJieprkaHue yriaepoaa B (hazax; KOTMIECTBEHHOE COOTHOIIEHUE (as3.

5 OnuIinuTe CTPOCHUE U OCHOBHBIC XapPaKTEPHUCTHKH KPUCTAIUIMICCKON PEIeTKH HHOOUs (apaMeTphl, KOOPIUHAIIOHHOE YUCIIO,
TUTOTHOCTB YITAaKOBKH).

Bapuasnr 8.

1 Yro Takoe TBepAblil pacTBOp? Bubl TBEpABIX pacTBOPOB (MIPUBEIUTE MPUMEPHI).

2 Bolueptute AuarpaMMmy COCTOSIHHSI MarHuii - repmanuii. ONUIIKTE B3aUMOIEHCTBIE KOMIIOHEHTOB B XKMJKOM U TBEPIOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JUAarpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep H3MEHEHHS
CBOIICTB CIUIABOB B JaHHOW CHUCTEME.

3 Kak 1 moyeMy U3MEHSIOTCS MEXaHWYECKHE U (PH3HICSCKHE CBOMCTBA TOCIIE XOJIOTHOH IUTaCTUIECKOi nedopManum.

4 BreruepTuTe AHArpaMMy JKele30 — [EMEHTHT, YKaKUTe MTPEBPAICHUS U TIOCTPOITe KPHBYIO HaTPEBaHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 mo 1600 °C (c mpumeHeHneM npasmia ¢as) As cruiaBa, coaepskaero 4,3 % C. s 3a1aHHOTO CIIaBa ONPeNeNuTe Ipu
temneparype 1250 °C: cocraB ¢a3 T.e. IpOILIEHTHOE CoAepKaHHe Yrilepoa B a3ax; KOJIMIECTBEHHOE COOTHOILIEHUE (a3.

5 OOBsCHHTE BIUSHHAE MOIU(PHUKATOPOB BTOPOH IPYIIIHI (TOBEPXHOCTHO-aKTHBHBIX BEIIECTB) HA CTPOCHHUE JINTOTO METaJlIA.
Bapuanr 9.

1 OnumuTe cTpoeHNEe H OCHOBHBIC XapAKTEPUCTUKH KPUCTAIIIMYECKON PeIIeTKH CBUHIIA (TTapaMeTpsl, KOOPAHHAIIMOHHOE YUCTIO,
IUIOTHOCTD YIIaKOBKH).

2 Beryeptute 1uarpaMMy COCTOSHHS MarHUH - KaibIiid. OMUIIATE B3aUMO/ICHCTBIE KOMIIOHEHTOB B )KHIKOM U TBEPIAOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JUArPaMMBI COCTOSHHS U OOBSICHUTE XapaKTep H3MEHEHHS
CBOMCTB CIIJIABOB B JJAHHOU CHUCTEME.

3 OnummmTe GU3UIECKYIO CYIIHOCTh HANPSDKEHUI BTOPOTO poJia.

4 BeruepTuTe AMArpaMMy JKele30 - IIEMEHTHT, YKaKUTE IPEBPAIeHHs H TOCTPOHTE KPUBYIO HArPEBaHHS B HHTEPBAJe TEMIIEPaTyp
ot 0 1o 1600 °C (c mpumeHeHHneM mpaBuia (a3) 1is cruiasa, coaepxartero 3,3 % C. g 3a1aHHOTO CIIIaBa OMpeieuTe Ipu
temmeparype 1300 °C: coctaB (a3 T.e. MPOLIEHTHOE CollepKaHKe yriiepoa B (hazax; KOJIMISCTBEHHOE COOTHOIICHHUE (as3.

5 Iloctpoiite ¢ mpuMeHeHNEM TpaBwiIa (a3 KPUBYIO HATPEBAHMS U AJTFOMHHUSL.

Bapuasnr 10.

1 OnumuTe CTpoeHHe U OCHOBHBIE XapaKTEPUCTUKH KPUCTAIIMYECKON PEIISTKH 30J10Ta (apaMeTpbl, KOOPAMHALIMOHHOE YUCIIO,
IUIOTHOCTb YIIaKOBKH).

2 Berueptute AuarpaMMy COCTOSIHHSI aIFOMUHUH - Meb. ONMIINTE B3aUMOJEHCTBHE KOMIIOHEHTOB B )KUIKOM U TBEPJIOM
COCTOSIHUH, YKaXKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHArPaMMBI COCTOSHHS U O0BSICHUTE XapaKTep H3MEHEHHS
CBOWCTB CIUIaBOB B JaHHOI cucTeMe.

3 OnummTe PU3NIECKYIO CYITHOCTh HANIPSHKEHHIH TIEPBOTO poJia.

4 BeruepTuTe ANArpaMMy JKelie30 — EMEHTHUT, YKaXKUTe MIPEBPAICHUS U IIOCTPOITe KPUBYIO HATPEBaHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 no 1600 °C (c npumeneHnem npasuia ¢as) s ciuiasa, coaepskaiiero 5,4 % C. i 3a1aHHOro CIIaBa ONpenenuTe Ipu
temreparype 1250 °C: coctaB (a3 T.e. MPOLEHTHOE CoJiepKaHKe yriiepoa B (hazax; KOJIHMISCTBEHHOE COOTHOIICHHUE (as3.

5 Kax BIHSeT CKOPOCTh OXJIAXK/ICHHS Ha CTPOCHHIE KPUCTAILTH3YIOIIETOCS MeTala.

Bapuanr 11.

1 OnumuTe ycaoBUs MOITYYEHUS! MEIKO3EPHUCTON CTPYKTYpPBI IIPU CaMOIIPOU3BOJIBLHO Pa3BUBAIOLICHCS KPUCTAITU3ALMH.

2 BeraepTute 1uarpaMMy COCTOSHHS MEAb - MBIIBSIK. OTHUIIATE B3aMMO/ICHCTBAE KOMITOHEHTOB B )KHU/IKOM U TBEPAOM COCTOSIHUH,
YKaXKHUTE CTPYKTYPHBIE COCTABIISIOININE BO BCEX 00JIACTSAX AMArpaMMBI COCTOSIHUS M OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CILJIABOB B JJaHHOM CHUCTEME.




3 B ueMm paznuune MeXIy YIpyroi u mactudeckoil nedopmarueii?

4 BeluepTuTe qUarpaMmy KeJaes3o - HeMEHTHT, YKaKUTe IPEBPaLleHUs U IOCTPOITE KPUBYIO HarpeBaHUs B MHTEpBaje TEMIEpaTyp
ot 0 1o 1600 °C (c mpumeHeHHeM mpaBuiIa (az) s cruasa, coaepxamtero 1,4 % C. Beibeprte Ayt 3a1aHHOTO CIIJIaBa JIIO0YIO
TeMIIepaTypy MEXIy JIMHUSMHE JIUKBUIYC ¥ COTHIYC U OMpPEAEIIUTE: cOCcTaB (a3 T.e. MPOIIEHTHOE COAEPKAHUE YIIIepoa B (asax;
KOJIMYECTBEHHOE COOTHOIIEHHE (a3.

5 Onmmute GU3NIECKYIO CYITHOCTB TIPOIEcca IUTaBICHUS.

Bapuanr 12.

1 IMoctpoiiTe ¢ MprMEHEHHEM ITpaBuUiIa (pa3 KPUBYIO HATPEBAHUS IS CBUHIIA.

2 Borueptute AuarpaMMy COCTOSIHHSI MarHuil - kanpiuil. Onuumre B3auMOAEHCTBHE KOMIIOHEHTOB B JKUAKOM U TBEPAOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHAarpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep H3MEHEHHS
CBOIICTB CIUIABOB B JaHHOW CHCTEME.

3 Kak uzmensiercs 01o4Hasi (Mo3anuyuHas) CTPYKTypa MpH HarpeBe npeaBapuTeNbHo AehopMUpOBAaHHOTO MeTauia? B uem cylHocTh
npolecca MOJUTOHU3aLUH.

4 BeruepTuTe AMArpaMMy JKele30 - IIEMEHTHT, YKaKUTE IPEBPAIeHHs H TOCTPOHTE KPUBYIO HATPEBaHHS B HHTEPBAJe TEMIIEPaTyp
ot 0 1o 1600 °C (c mpumeHeHuneM mpaBuia (a3) 1 ciuiasa, coaepxartero 1,2 % C. Beibepute Amst 3a1aHHOTO CIIIaBa JIIOOYIO
TEMITEPaTypy MEXIY JIMHUSAMHE JIMKBUIYC ¥ COJHMIYC M OMPEIENUTE: cocTaB (a3 T.e. MPOICHTHOE COACPKAHUE YIiiepoa B (asax;
KOJIMYECTBEHHOE COOTHOIICHHE (a3.

5 Onmmure sBIEHUE MOMUMOP(U3Ma B IPUII0KEHHUH K XKeTe3y.

Bapuanr 13.

1 OnmmmmTe siBICHUE NONMUMOpP(U3Ma B IPHIIOKESHHH K TUTAaHY, @ TAK)KE CTPOCHHE H OCHOBHBIC XapaKTEPHCTHKH KPUCTAILTHISCKON
penreTku (TmapaMeTpbl, KOOPAWHAIMOHHOE YHCIIO0, INIOTHOCTD YITAaKOBKH) JUIS Pa3IMYHBIX MOANGDHKALIII Keme3a.

2 BerueptuTe AMarpaMMmy COCTOSHHSI MarHuii - repManuii. OMUIINTE B3aUMOJISHCTBIHE KOMIIOHEHTOB B KHIKOM U TBEPIOM
COCTOSIHUH, YKAQXKHUTE CTPYKTYPHBIE COCTABJISIIOIUE BO BCEX 00NACTIX AUArpaMMbl COCTOSIHUSL U OOBSICHUTE XapaKTep U3MEHEHHUs
CBOJCTB CIUIaBOB B TAHHOW CHCTEME.

3 OnumuTe BUIB HECOBEPIICHCTB KPUCTANTMIECKOTO CTPOSHHUS M MX BIIMSIHUE HA CBOIICTBA MeTaa.

4 BpluepTuTe JUarpaMmy KeJes3o - HEMEHTHT, YKaKUTe IPEeBpalleHus] U IOCTPOiTe KpUBYIO HATpEBaHUs B MHTEpBaJe TeMIepaTyp
ot 0 10 1600 °C (c mpumeHeHHneM mpaBuia (az) s cruiasa, coaepxantero 2,9 % C. s 3a1aHHOTO CIIaBa ONpeIeTUTe IPH
temmeparype 1250 °C: cocraB ¢a3 T.e. IPOIEHTHOE COIepKAHNE Yriiepoia B Ppa3ax; KOJIUIEeCTBEHHOE COOTHOIIeHUE (ha3.

5 OxapakTepu3yiiTe 0COOEHHOCTH METAJUNINIECKOTO THIIA CBSI3H.

Bapuant 14.

1 Omummre cTpoeHHe U OCHOBHBIC XapaKTEPUCTHKN KPUCTAIUTMIECKOH PEIIeTKH BoJb(ppaMa (TapamMeTpsl, KOOPIUHAIIOHHOE
YHCIO0, INIOTHOCTD YITaKOBKH).

2 BorueptuTe AUarpaMMmy COCTOSHHSI 0JIOBO - IMHK. ONMUIINTE B3aUMOJISHCTBHE KOMIIOHEHTOB B KHJIKOM U TBEPIOM COCTOSIHUH,
YKa)KUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX O0JIACTSX AUArpaMMBI COCTOSIHUS M OOBSCHUTE XapaKTep N3MCHCHHUS CBOWCTB
CILIaBOB B JJAHHOM CHCTEME.

3 Yto Takoe O6104HAS MO3aUYHAS CTPYKTypa M KaK OHA U3MEHSCTCS B IPOIecce XOIOJHOH MIIaCTHUECKOH AehopMaIiiy.

4 BpluepTuTe JUarpaMmy XKeJes3o - HEMEHTHT, YKaKUTe IPEBPaLeHUs U IOCTPOITE KPUBYIO HarpeBaHUs B MHTEpBaje TEMIEpaTyp
ot 0 o 1600 °C (c mpumeHeHHneM npasmia as) A cruiaBa, cogepskariero 1,9 % C. Jlns 3a1aHHOTO CIIaBa ONPENeUTe PU
temmeparype 1300 °C: coctaB a3 T.e. IPOIEHTHOE CoJieprkaHue yriaeposa B (hazax; KOJTHIECTBEHHOE COOTHOIICHHUE (as3.

5 Yto Takoe nukBauusa? Buapl TMKBallMU U IPUYHMHBI €€ BOSHUKHOBEHHS.

Bapuanr 15.

1 OnmmmTe CTpOCHNE H OCHOBHBIE XapaKTEPUCTHKH KPACTAIIMIECKON pelIeTKH MOJIHOAeHa (TTapaMeTphl, KOOPANHATMOHHOE
YHCIIO0, MIIOTHOCTD YIAKOBKH).

2 BorueptuTe AMarpaMMy COCTOSHUS KaJIMHUH - THHK. ONUIINTE B3aUMO/IeiICTBUE KOMIIOHEHTOB B HJIKOM U TBEPAOM COCTOSIHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIOINIIE BO BCEX O0JIACTSAX AUArpaMMBI COCTOSIHUS M OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CIUIaBOB B JJaHHOMU CHCTEME.

3 Jlnis 4ero mpUMeEHsIETCsl OTHKUT B MPOLIECCe U3TOTOBICHUS X0JIOAHOKATaHOH cTanbHOMU JieHThI? Kak Ha3pIBaeTcst Tako BUA
oTxura?

4 BeruepTuTe AMArpaMMy JKele30 - IIEMEHTHT, YKaKUTE IPEBPAIeHHs H TOCTPOHTE KPUBYIO HArPEBaHHS B HHTEPBAJe TEMIIEPaTyp
ot 0 1o 1600 °C (c mpumeHeHueM mpaBuia (a3) 1 cruasa, coaepxartero 0,5 % C. Beibepute Amst 3a1aHHOTO CIIIaBa JIIOOYIO
TEMITEpaTypy MEXIY JIMHUAMHE JIUKBUIYC ¥ COJHMIYC U OMPEICNUTE: cocTaB (a3 T.e. MPOICHTHOE COACPKAHUE YIiiepoa B (asax;
KOJIMYECTBEHHOE COOTHOIICHHE (a3.

5 Onumure sSBJI€HUE TPAHCKPUCTAJUIM3AINY U €T0 BIMSHUE HA CBOICTBA CIHUTKA.

Bapuanr 16.

1 OnummTe CTpOCHUE 1 OCHOBHBIE XapPAKTEPUCTHKH KPUCTAIUIMYECKON peIeTKH OepriuTust (TlapaMeTphl, KOOpAHHAIIMOHHOE YHCIIO,
TUTOTHOCTD YITAKOBKH).

2 BeruepTute AuarpaMMy COCTOSHHS Meb-HUKeNb. OMHUIINTE B3aUMOACHCTBHE KOMIIOHEHTOB B )KUAKOM U TBEPAOM COCTOSIHUH,
YKQXKUTE CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00JaCTAX JUarpaMMbl COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHEHHsI CBOMCTB
CIIJIABOB B JaHHOMH CHCTEME.

3 Iy KaKuX MPaKTUYEeCKUX LENed IPUMEHETCs HaKJIel U mouemy?

4 BpluepTuTe qUarpaMmy KeJes3o - HEMEHTHT, YKaKUTe IPEeBPalleHus U IOCTPOITe KpUBYIO HATpEBaHUs B HHTEpBaJe TeMIepaTyp
ot 0 10 1600 °C (c mpumMeHeHHneM npaBuia $asz) s cruiaBa, coaepxantero 3,8 % C. [l 3a1aHHOTO CIIIaBa ONpeIelTuTe
MPOIIEHTHOE Co/IepKaHue yriiepojaa B gazax npu temneparype 900 °C.

5 OObsacHHTE, KaK BIMAET CTEIEHb IUIACTHYEcKOoil JehopMaliuy Ha mponece peKpHCTaUIN3alUT U BEIUIUHY 3epHa.

BapuanT 17.

1 Omummmre cTpoeHHe U OCHOBHBIC XapaKTEPHCTHKH KPUCTAINTMIECKOH PENIeTKH BaHa I (TTapaMeTphl, KOOPANHAIIMOHHOE YHCIIO,
IUTOTHOCTb YITAaKOBKH).

2 BorueptuTe AuarpaMMmy COCTOSHUS aIOMUHUH - repMaHuii. ONUIINTE B3aUMOIeIICTBUE KOMITIOHEHTOB B KUAKOM U TBEPAOM




COCTOSIHUH, YKaXKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHArPaMMBl COCTOSHHS U OOBSICHUTE XapaKTep H3MEHEHHS
CBOWCTB CIUIaBOB B JaHHOI! cucTeMe.

3 OOBsICHUTE IIPUPOTY XPYIIKOTO PA3pYIICHHS METAJUIOB M (DAaKTOPHI, CIIOCOOCTBYIONIIE TIEPEX0.y METaIlIa B XPYIIKOE COCTOSHHE.
4 BeruepTuTe ANATpaMMy JKee30 - IEMEHTHT, yKaKUTE IIPEBPAIIECHHS U OCTPOITE KPUBYIO HATPEBAHHS B HHTEPBAJE TEMIIEPaTyp
ot 0 no 1600 °C (c npumenenuem npasuia ¢as) s ciuiasa, coaepskaiiero 3,4 % C. ns 3a1aHHOrO CIIaBa ONpeneuTe Ipu
temmieparype 1200 °C: coctaB (a3 T.e. MPOLIEHTHOE CoJIepKaHKe yriiepoa B (hazax; KOJIHMISCTBEHHOE COOTHOIICHHUE (as3.

5 OnmmmTe cTpoeHHUE peaTbHOTO CIIUTKA U SIBJICHUE TPAHCKPUCTAIITH3ATIIHH.

Bapuanr 18.

1 YeM MO>XHO OOBSCHUTH 3JIEKTPO- U TEIJIONPOBOIHOCTH METAILIOB.

2 Beraeptute 1uarpaMMy COCTOSHHS MEIb - MBIIBSIK. ONHIINATE B3aNMOICHCTBAE KOMIIOHEHTOB B )KUIKOM U TBEPAOM COCTOSHUH,
YKaXKHUTE CTPYKTYPHBIE COCTABIISIOINIIE BO BCEX 00IACTAX AUArpaMMBI COCTOSIHUS U OOBSCHUTE XapaKTep N3MEHEHUS CBONCTB
CILJIABOB B JJaHHOM CHUCTEME.

3 Kak M3MEHSIOTCS IKCILTyaTaIl[IOHHBIC XapaKTePUCTUKH JIeTallel TIOCIIe MOBEPXHOCTHOTO HaKJIema (ApoOecTpyiHoi 00paboTKH) 1
nouemy?

4 BoluepTuTe ANATpaMMy JKele30 — LIEMEHTHUT, YKaXKUTe MIPEBPAIeHUs U IIOCTPOiiTe KPUBYIO HAaTPEBaHUS B MHTEPBAJIC TEMIIepaTyp
ot 0 10 1600 °C (c mpumeHeHuneM npaBuia $az) s cruiasa, coaepxantero 0,7 % C. Beidepute Ai1st 3a1aHHOTO CIIaBa JIIO0YI0
TeMITepaTypy MKy JIMHAAMHE JTUKBUIYC ¥ COTHIYC M ONIPEeNTUTe: cocTaB (a3 T.e. IIPOIIEHTHOE COAepKaHUe YIiepoaa B asax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 OnumTe cTpoeHHe U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJUIMIECKOHN pelIeTKH TaHTana (mapaMeTpbl, KOOPAWHAIIMOHHOE YHUCIIO,
IUIOTHOCTb YIIaKOBKH).

Bapuanr 19.

1 IMoctpoiite ¢ mpuMeHEeHHEM MpaBiiIa (a3 KPUBYIO HarpeBaHHS AT XKene3a.

2 Borueptute AuarpaMMmy COCTOSIHUSI CBUHEL - cypbMa. ONUIINTE B3aUMOACHCTBIE KOMIIOHEHTOB B )KUIKOM U TBEPJIOM COCTOSIHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIONIIE BO BCEX O0JIACTSAX AMArpaMMBI COCTOSIHUS U OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CIUIaBOB B JJaHHOMU CHCTEME.

3 OnuuTe CyIIHOCTD Mpoliecca cOOMpaTeNbHON PeKpUCTAIUIM3ALINY.

4 BpluepTuTe JUarpaMmy XKejae30 — HEMEHTUT, YKaXXUTE MPEBPALIECHHsI U IIOCTPONTE KPUBYIO HAaIPEBaHUS B HHTEPBaJle TEMIIEPATYp
ot 0 mo 1600 °C (c mpumeHeHneM mpaBmiia ¢as) s cruiaBa, coaepskaiero 2,4 % C. s 3a1aHHOTO CIIaBa OTNPENeNuTe IpU
Temmepatype 1250 °C: cocTaB a3 T.e. IPOLEHTHOE coJieprkaHNe yriaeposa B (hazax; KOTMIECTBEHHOE COOTHOIIEHHUE (as3.

5 OnuimTe yciaoBuUs MOTYYEHUS] MENKO3EPHUCTON CTPYKTYphI IIPU CAaMOIPOU3BOJIBHO Pa3BUBAIOLICHCS KPUCTAITU3ALMH.
Bapuanr 20.

1 OnmmmTe ycnoBus 00pa30BaHUs HEOTPAHWYIEHHBIX TBEPIBIX PACTBOPOB.

2 BorueptuTe AMarpaMMmy COCTOSIHUS CBUHEL — MarHuid. ONuImTe B3auMOI€HCTBUE KOMIIOHEHTOB B JKUIKOM M TBEPAOM
COCTOSIHUH, YKa)KUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHArPaMMBbl COCTOSHHS M OOBSICHUTE XapaKTep H3MCHECHHS
CBOMWCTB CIUIaBOB B JAHHOM cUCTEME.

3 OnumuTe TUHEHHBIE HECOBEPIICHCTBA KPUCTAIINIECKOTO CTPOCHHUS U UX BIMSHUE HAa CBOICTBA METAJIIOB.

4 BeluepTuTe JUarpaMmy Keae30—LEMEHTHUT, YKaKUTE IPEBPALLEHUS U TOCTPONTE KPUBYIO HArpeBaHUsl B MHTEPBaJIe TEMIIEPATyp
ot 0 no 1600 °C (c mpumeHeHneM npasmia §as) ais crutaBa, cogepkaiiero 1,4 % C. BeibepuTe ai1s 3a1aHHOTO CIIIaBa JF00YIO
TeMIIepaTypy MKy JIMHASMHE JIUKBUIYC ¥ COTHIYC M OMPENEIUTE: cOCcTaB (a3 T.e. MPOIIEHTHOE COAEPKAHUE YIIepoa B (asax;
KOJIMYECTBEHHOE COOTHOILIEHHE (a3.

5 OnuimyTe CyIHOCTE M Ha3HAUYEHHE MTPOIIecca MOAU(DHUIIUPOBAHHS.

Bapuanr 21.

1 OnumuTe cTpoeHNe H OCHOBHBIC XapaKTEPUCTHKH KPUCTAIHIECKON pelIeTKH MeIu (ITapaMeTpsl, KOOPAHHAIIMOHHOE YHUCIIO,
IUIOTHOCTD YIIaKOBKH).

2 Beryeptute 1uarpaMMy COCTOSTHHS MarHUH-repMaHuid. OIMUIIITE B3aUMOACHCTBIE KOMIOHEHTOB B XKHIKOM H TBEPIOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JUArPaMMBI COCTOSHHS U OOBSICHUTE XapaKTep H3MEHEHHS
CBOMCTB CIIJIABOB B JJAHHOU CHUCTEME.

3 Kakue nporeccsl MPOUCXOIAT IPH Topsideil ITacTHISCKON eopManyy U Kak H3MEHSIOTCS CTPOCHHS U CBOHCTBA METaJIIOB.

4 BeruepTuTe ANArpaMMy JKele30 — EMEHTHT, YKaXKUTe MTPEBPAIICHUS W TIOCTPOITe KPHBYIO HAaTPEBaHMS B MHTEPBAJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c mpumeHeHHneM mpaBuia (a3) 1is cruiasa, coaepxartero 4,9 % C. g 3a1aHHOTO CIIIaBa OMpeieuTe Ipu
temmeparype 1200 °C: coctaB (a3 T.e. MPOLIEHTHOE CoJIepKaHKe yriiepoa B (hazax; KOJIMISCTBEHHOE COOTHOIIeHHUE (as3.

5 OnuimTe CylHOCTh M Ha3HAaYeHUe poliecca JErMPOBaHusl.

Bapuanr 22.

1 OnumuTe sSBIEHNE NOAMMOP(H3Ma B MPUIIOKEHUN K KOOANbTY, a TAK)Ke CTPOSHHE U OCHOBHBIE XapaKTEePUCTUKU
KPHCTAJUTMYECKOH peIeTKy (apaMeTpsl, KOOPIUHAIIMOHHOE YUCII0, INIOTHOCTh YITAKOBKH) JIIS Pa3IMYHBIX MOJH(UKAIHIT jKele3a.
2 BeryepTuTte 1uarpaMMy COCTOSTHHS CBUHEIT - 0J10B0. ONHIINTE B3aNMOICHCTBHE KOMITOHEHTOB B )KUAKOM U TBEPAOM COCTOSHUH,
YKaXXUTe CTPYKTYPHBIE COCTABIISIOIINE BO BCEX 00IACTSAX AUArpaMMBbI COCTOSIHUS U OOBSCHUTE XapaKTep U3MEHCHHUS CBOHCTB
CIUIaBOB B JAHHOM CHCTEME.

3 Yto Takoe KpUTHYECKas CTENEeHb nedopManum.

4 BeruepTuTe AMArpaMMy JKee30 - IEMEHTHT, yKaKUTE IIPEBPAIIEHHS H TOCTPOHTE KPUBYIO HATPEBAHHS B HHTEPBAJE TEMIIEPATyp
ot 0 no 1600 °C (c npumeneHuem npasuia ¢as) Aus ciuiaBa, coaepskaero 5,5 % C. Ins 3a1aHHOro cIiaBa OnpenenuTe Ipu
temreparype 1250 °C: coctaB (a3 T.e. MPOLEHTHOE CoJiepKaHKe yriiepoa B (hazax; KOJIHMISCTBEHHOE COOTHOIICHHUE (as3.

5 Jlucnokaryy 1 X BIMSHIE HA MEXaHHUCSCKHE CBOMCTBA METAIJIOB.

Bapuanr 23.

1 OnummTe siBIeHUE NOMUMOp(U3Ma B IPHIIOKESHHH K TUTAHY, @ TAK)KE CTPOCHHE H OCHOBHBIC XapaKTEPHCTHKH KPUCTATLTHICCKON
penreTku (mapaMeTpbl, KOOPAWHAIMOHHOE YHCIIO, TNIOTHOCTD YITAKOBKH) JUIS Pa3IMYHBIX MOAN(DHUKAIIII Keme3a.

2 Beraeptute quarpaMMy COCTOSTHHS CBUHEI-CypbMa. OMHIINTE B3aUMOACHCTBHE KOMIIOHEHTOB B )KUAKOM U TBEPAOM COCTOSHHH,
YKa)KUTE CTPYKTYPHBIE COCTABISIOIINE BO BCEX 00JIaCTAX JHarpaMMbl COCTOSIHUA U OOBSCHUTE XapaKTep U3MEHEHHsI CBOMCTB




CILUIABOB B JAHHOM CHCTEME.

3 Kaxk BIusieT H3MEHEHHUE CTPYKTYPBI Ha CBOICTBa Ae()OpMUPOBAHHOTO MeTaia? B yeM CyIHOCTh ¥ KaKOBO IPAKTUYECKOE
pUMEHEHHE HaKJIena.

4 BeruepTuTe AnarpaMMy JKele30 — EMEHTHUT, YKaXKUTe MIPEBPAICHUS U IIOCTPOIiTe KPUBYIO HATPEBAHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 no 1600 °C (c npumenenuem npasuia ¢as) s ciuiasa, coaepskaiero 2,8 % C. Ins 3a1aHHOrO CIIaBa ONpenenuTe Ipu
temrieparype 1250 °C: coctaB (a3 T.e. MPOLEHTHOE CoJiepiKaHKe yriiepoa B (hazax; KOJIHISCTBEHHOE COOTHOIICHNUE (as3.

5 OnmmmTe cTpoeHUe ¥ OCHOBHBIE XapaKTEePHCTHKH KPUCTAIUIMIECKOH PEIIeTKH XpoMa (TlapaMeTpsl, KOOPIHHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIIAKOBKH).

BapuanT 24.

1 OnummTe yCIoBHS MOTyIeHNS KPYITHO3EPHUCTON CTPYKTYPHI ITPH CAaMOIPOH3BOJIFHO Pa3BUBAIOIIEHCS KPHCTAIUTN3AINH.

2 BeruepTuTe AnarpaMMy COCTOSHHS aJIFOMUHUM - Meb. ONUIINTE B3aNMOJICHCTBHE KOMIIOHCHTOB B KHKOM H TBEPJIOM
COCTOSIHUH, YKQXKHUTE CTPYKTYPHBIE COCTABJISIIOIIUE BO BCeX 00IACTIX AUArpaMMbl COCTOSIHUSL M OOBSICHUTE XapaKTep U3MEHEHHUs
CBOWCTB CIUIaBOB B JAaHHOI cucTeMe.

3 Kak u3MeHseTcsl CTpOSHHE U CBOWCTBA MPH HATPEBE MPEIBAPUTEIHHO 1e(hOPMUPOBAHHOTO MeTaja?

4 BoluepTuTe ANATpaMMy JKele30 — LIEMEHTHUT, YKaXKUTe MIPEBPAIeHUs U IIOCTPOiiTe KPUBYIO HAaTPEBaHUS B MHTEPBAJIC TEMIIepaTyp
ot 0 10 1600 °C (c mpumeHeHuneM mpaBuia $az) s cruiasa, coaepxantero 3,7 % C. J{ns 3a1aHHOTO CIIJIaBa ONpEIeTUTE PU
temrieparype 1250 °C: coctaB (a3 T.e. IPOIEHTHOE CoJiep)kaHue yriaeposa B (hazax; KOJHISCTBEHHOE COOTHOIIeHHE (as3.

5 OnummTe cTpoeHUe U OCHOBHBIE XapaKTEPUCTHKH KPUCTAITMIECKOH PEHISTKH ATIOMHIHUS (TTapaMeTphl, KOOPAHHAIIMOHHOE
YHCIIO0, MIIOTHOCTD YIAKOBKH).

Bapuant 25.

1 OnmmmTe CTpOCHNE M OCHOBHBIE XapaKTEPHCTHKH KPACTAIIMIECKON pelIeTKH MarHus (I1apaMeTphl, KOOPANHAIIMOHHOE YHCIIO,
IUIOTHOCTD YIIAKOBKH).

2 Beryeptute muarpaMMy COCTOSTHHSL MeIb-cepeOpo. OMUIINTE B3aMMOICHCTBUE KOMIIOHCHTOB B JKUJIKOM M TBEPIOM COCTOSIHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIONIIE BO BCEX O0JIACTSAX AMArpaMMBI COCTOSIHUS U OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CILIaBOB B JAHHOM CHCTEME.

3 Kakast Temnepatypa pasaensier paioHbl XOJOJHON U ropsyeil IiacTuyeckoil negopmanuu v nodemy?

4 BpluepTuTe JUarpaMmy XKejae30 — HEMEHTUT, YKaXXUTE MPEBPALIECHHsI U IIOCTPONTE KPUBYIO HAaIPEBaHUS B HHTEPBaJle TEMIIEPATYp
ot 0 mo 1600 °C (c mpumeHeHHneM mpaBmiia ¢as) s cruiaBa, coaepskaiero 3,6 % C. s 3a1aHHOTO CIIaBa ONPeNeNuTe Ipu
temmepatype 1200 °C: cocTaB a3 T.e. IPOLEHTHOE coJieprkaHue yriaepoaa B (hazax; KOTMIECTBEHHOE COOTHOIIEHHUE (as3.

5 OnuimTe CTpOeHUE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJUIMIECKOH peleTK HUKeNb (MapaMeTpbl, KOOPIUHALMOHHOE YHCIIO,
TUTOTHOCTB YITAaKOBKH).

Bapuanr 26.

1 OnumuTe CyuHOCTh ABTEKTUUECKON KPUCTAILIU3AMU U CTPYKTYPY JIF000TO 9BTEKTHYECKOTO CILIABA.

2 Borueptute AuarpamMMmy COCTOSIHHSI CBUHEL-010B0. ONUIINTE B3aUMOJEHCTBIE KOMIIOHEHTOB B )KUIKOM U TBEPIOM COCTOSIHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIOININE BO BCEX O0JIACTSAX AMArpaMMBI COCTOSIHUS M OOBSCHUTE XapaKTep N3MEHEHHUS CBOHCTB
CIUIaBOB B JJaHHOMU CHCTEME.

3 Kaxk u3MeHsieTcsl CTpOCHHE U CBOICTBA B IIPOLEcce OTABIXa(BO3BpaTa) NpeIBapUTEIbHO 1e(OPMUPOBAHHOTO MeTaylta?

4 BreruepTuTe AHArpaMMy JKele30 — [EMEHTHT, YKaKUTe MTPEBPAICHUS U TIOCTPOITe KPHBYIO HaTPEBaHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 mo 1600 °C (c mpumeHeHneM mpaBmia ¢as) As cruiaBa, coaepskaero 2,5 % C. s 3a1aHHOTO CIIaBa OTNpeNeNnuTe Py
temneparype 1250 °C: cocraB ¢a3 T.e. IpOILIEHTHOE CoAepKaHHe Yrilepoa B a3ax; KOJIMIECTBEHHOE COOTHOILIEHUE (a3.

5 OnuimTe CTpOSHUE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJUINYECKOM perieTku Ko0obTa (IapaMeTpbl, KOOPAUMHALMOHHOE YUCIIO,
TUTOTHOCTD YITAKOBKH).

Bapuanr 27.

1 OnumuTe siBICHUE TONMUMOP(U3Ma B TIPHIOKEHHU K IUPKOHHUIO, 8 TAK)KE CTPOCHUE 1 OCHOBHBIC XaPaKTECPUCTHKH
KPHUCTAJUTIYECKON pemeTKy (apaMeTpsl, KOOPIUHAIIOHHOE YHCIIO, INIOTHOCTH YITAKOBKH) TS Pa3IMIHBIX MOIH(UKAIH jKemesa.
2 BerueptuTe AuarpaMMy COCTOSIHMSI MarHuii - kanpiuil. Onummyre B3auMOAEHCTBUE KOMIIOHEHTOB B JKUAKOM U TBEPAOM
COCTOSIHUH, YKAXKHUTE CTPYKTYPHBIE COCTABIISIIOIIUE BO BCeX 00IACTIX AUArpaMMBbl COCTOSIHUSL U OOBSICHUTE XapaKTep U3MEHEHHUs
CBOWCTB CIUIaBOB B JAaHHOI cUcTeMe.

3 OOBsICHUTE Pa3IIIIIe MEXIy XOJIOHOM 1 ropsdeil mracTuaeckoit nedopmanmei.

4 BoluepTuTe AUATpaMMy JKele30 — LIEMEHTHUT, YKaXKUTe MIPEBPAIEeHUS U IIOCTPOiiTe KPHBYIO HAaTPEBaHUS B MHTEPBAJIC TEMIIepaTyp
ot 0 10 1600 °C (c mpumeHeHuneM mpaBuia (az) s cruiasa, coaepxantero 1,6 % C. Beidepute ai1st 3a1aHHOTO CIIaBa JIIOOYI0
TeMITepaTypy MEXIY JIMHAAMHE JIUKBUIYC ¥ COTHIYC M OIIPEIeNTUTe: cocTaB (a3 T.e. IIPOIICHTHOE COAEpKaHUe YIiiepoa B (azax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 OnuumTe CTpoeHUE U OCHOBHBIE XapaKTEPUCTUKN KPUCTAJUIMIECKOH PEeLIETKU CYpbMbI (TapaMeTphbl, KOOPAHMHAIMOHHOE YUCIIO,
IUIOTHOCTb YIIaKOBKH).

Bapuanr 28.

1 Kak Bruster MoaudUIIpOBaHNE HA CTPOEHHE U CBOiicTBa muToro Meramiaa? OObACHUTE IPHUYUHBI BO3ICHCTBUS.

2 BorueptuTe AuarpaMMmy COCTOSHUS aJIOMUHUH - KpeMHHH. Onuimre B3auMOA€HCTBUE KOMIIOHEHTOB B JKUAKOM U TBEPAOM
COCTOSIHUH, YKaKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHAarpaMMBl COCTOSHHS M OOBSICHUTE XapaKTep H3MEHEHHS
CBOMWCTB CIUIaBOB B JAHHOMH cUCTEME.

3 OnuIuTe BUABI HECOBEPIIEHCTB KPUCTAIIIMUECKOTO CTPOSHHUS U UX BIHMSIHAE Ha CBOWCTBA METAJIOB.

4 BpluepTuTe JUarpaMmy XKeJae30 - HEMEHTHUT, YKaKUTe IPEBPaLeHUs U IOCTPOITE KPUBYIO HarpeBaHUs B MHTEpBaje TEMIEpaTyp
ot 0 no 1600 °C (c mpumeHeHneM npasmia §as) s cruraBa, cogepskaiiero 1,5 % C. Beibepute ais 3a1aHHOTO CIIIaBa JF00YI0
TeMIIepaTypy MKy JIMHUSMH JIUKBUIYC U COTHIYC U OMpPEAENIUTe: cocTaB (a3 T.e. POIIEHTHOE COAEpKAHUE YIIIepoa B (a3ax;
KOJINYECTBEHHOE COOTHOILIEHHE (a3.

5 OnummTe cTpoeHNe U OCHOBHBIE XapaKTEPHCTHKH KPUCTAINIMIECKON PENIETKH 0JI0Ba (TTapaMeTphl, KOOPANHAMOHHOE YHCIIO,
IUTOTHOCTb YITAaKOBKH).

Bapuanr 29.




1 OnumuTe cTpoeHNe H OCHOBHBIC XapaKTEPUCTHKY KPUCTAIIHIECKON PEIIeTKH aTIOMUHHUS (TapaMeTpsl, KOOPIUHAIIHOHHOE
YHCIIO, TNIOTHOCTh YMAKOBKH).

2 Beraeptute 1uarpaMMy COCTOSHHS OJOBO- DUHK. ONUIINTE B3aNMOJICHCTBHE KOMIIOHSHTOB B JKHIKOM M TBEPJIOM COCTOSIHUH,
YKa)KHUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTAX AUArpaMMBI COCTOSIHUS M OOBSCHUTE XapaKTep N3MEHEHHUS CBONCTB
CILJIABOB B JJaHHOM CHUCTEME.

3 YT0 NPOUCXOANT C METAIIOM MO/ ACHCTBHEM KacaTelIbHbIX HANPSKEHUN?

4 BeruepTuTe ANArpaMMy JKele30 — EMEHTHT, YKaKUTe MTPEBPAICHUS U IIOCTPOITe KPHBYIO HAaTPEBaHMS B MHTEPBAJIC TEMIIEpaTyp
ot 0 1o 1600 °C (c mpumeHeHHneM mpaBuia (a3) 1 cruiasa, coaepxartero 1,6 % C. g 3a1aHHOTO CIITaBa OMpeneuTe Ipu
temnepatype 1350 °C: cocras (a3 T.e. IPOLIEHTHOE COJIepKaHKe yriepoa B (ha3ax; KOIMYECTBEHHOE COOTHOIICHUE (as3.

5 OnmmuTe cTpoeHNe U OCHOBHBIE XapaKTEPHCTHKH KPUCTAINIMIECKON peNIeTKH MarHus (ITapaMeTphl, KOOPANHAIIMOHHOE YHCIIO,
IUIOTHOCTb YITAKOBKH).

Bapuanr 30.

1 OnumunTe OCHOBHBIE TUIIBI XUMUYECKOH CBSI3H.

2 Berueptute AuarpaMMy COCTOSIHUS aIlOMMHUY - KpeMHUH. Onumure B3auMOAEHCTBUE KOMIIOHEHTOB B JKUAKOM U TBEPAOM
COCTOSIHUH, YKaXKUTE CTPYKTYPHBIE COCTABIISIONINE BO BCEX 00IACTIX JHArPaMMBl COCTOSHHS U OOBSICHUTE XapaKTep H3MEHEHHS
CBOJCTB CILUIaBOB B JAHHOU CHUCTEME.

3 OnumuTe MEXaHM3M YIIPYro# U ITaCTHYeCcKoi nedopManuy peasibHOTO (TI0JTMKPUCTAINIMIECKOT0) MeTalla.

4 BeruepTuTe AMArpaMMy JKele30 — EMEHTHUT, YKaXKUTe MIPEBPAINCHUS U IIOCTPOITe KPUBYIO HAaTPEBaHUS B MHTEPBAJIC TEMIIEPaTyp
ot 0 no 1600 °C (c npumenenunem npasuia ¢as) ans ciuiasa, coaepxkaiero 0,1 % C. Beibepute a1 3a1aHHOTO CIjIaBa JI00yI0
TeMIEpaTypy MEX/y JIMHUSIMH JIMKBUYC U COJIUIYC M ONPEIEINTE: COCTaB (a3 T.e. IPOIEHTHOE Co/lepXKaHue yrieposa B dazax;
KOJIMYECTBEHHOE COOTHOIIIEHHE (a3.

5 Onummre cTpoeHUe U OCHOBHBIE XapaKTEPUCTUKK KPUCTAIIMIECKOH PEIIeTKH THTaHa (TTapaMeTphl, KOOPAUHALIMOHHOE YHCIIO,
TUIOTHOCTb YTIAKOBKH).

5.3. Ouenouynbie MaTepuaJIbl (OLIEHOYHBIE CPEICTBA), HCNOJIb3yeMbIe 1JIsl IK3aMeHa

Tekymuii KOHTPOJIb PE3YIBTATOB OCBOCHHS Y [l B COOTBETCTBUH C paboYeil MporpaMMoil U KaJeHAapHO-TEMaTHYECKUM ITIAHOM
MPOUCXOJIUT TIPH MUCIIOIB30BAaHUH CIEAYIOIINX 003aTeBHBIX (HOPM KOHTPOJIS:

1). BEIITONTHEHHE 1 3aIUTa IaOOPATOPHBIX PabOT B BHIE YCTHOTO OIIPOCA IO KOHTPOJIBHBIM BOTIPOCAM;

2). BBIIOJIHEHHUE JOMAIIIHETO0 3aJaHHs M0 TeMe « AHAJIN3 AUarpaMM U MOCTPOEHHE KPUBBIX OXJIAXKICHHUS» 110 BApHAHTAM.

IIpomexxyrounas aTtectanus o Y I ocymectrisercs B popMe 3adera, KOTOPBIH MPOBOAMUTCS B YCTHOH (hopMe o OMIeTaM,
BKJTIOYAOIINM TEOPETHUECKUE U IIPAKTHUECKUE BOIIPO-bI, OXBATHIBAIOIIHE BCE pa3iensl Y [, Hiu B TECTOBOH (hopMe 10 TECTOBBIM
3ajanusaM B cpene LMS Canvas.

Tects! 1 3auera reHepupyroTes cucteMoir LMS Canvas i3 6aHKa TECTOBBIX BOIPOCOB U 3aJJaHHUH.

Hmxe mpencrainen obpaser 6uiera i IPOBEICHUS 3a4eTa B YCTHOH (opme.

MUHHCTEPCTBO HAYKHU M BhICIIEro oOpazoBanus Poccuiickoit denepanuun
(henepanpHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPESKACHNE BEICIIET0 00pa30BaHUs
«HanmoHanbHBIH UCCIEN0BATENBLCKUHN TeXHOIOTHYeCKUi yHuBepcuTeT « MU CuCy»
HOBOTPOULIKUI ®UITNAJ

Kadenpa MeTamnypriugeckux TEXHOJIOTHI U 000PYI0BaHHUS

BUJIET ans 3AUYETA Ne 0

Hucnunnuna: «MaTtepuanoBeeHIe»

Kypc/ceccust: 2 kypc / 3uMHsIS ceccust

Hamnpasnenue: 15.03.02 «TexHomormyeckne ManIuHb © 000PYIOBaHHAE»

®dopma 0OydeHHs: 3a09HAST

®dopma MpoBeeHHs: YCTHAS

1.IIpuBeanTe KNacCU(pHUKAIUIO METAIIIOB.

2.0xapakTepu3yiTe METObI ONIPEIEICHUs TBEPAOCTH METAIIIOB.

3.Iocrosinuble TpuMecH B ctansix. Cepa u pocdop.

CocTaBwWiI: IOICHT, K.T.H. E.B. Xeunn

3aB. kadenpoit MTuO A.H. [IlanoBanos

5.4. MeTroauka oeHKH OCBOCHMS AUCHUILIMHBI (MOay.Jisl, npakTuku, HUP)

1). Kpurepun OIieHKH 3aIIUTH OTYETOB 10 Ta00PAaTOPHEIM paboTam

«3a4YTEHOY - BBIIOJIHEHBI BCE 3a1aHUA TaO0PAaTOPHOH pabOoThL, CTYICHT OTBETHI Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3aYTEHO» - CTYACHT HE BBITIOJIHWII HJIM BBINOJIHUII HETIPABHIIBHO 3aJaHus J1JaOOpaTOpHOiT paboThI, CTYIEHT OTBETHI Ha
KOHTPOJIBHBIC BOIIPOCHI C OIIMOKAMHM HMJIM HE OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI.

2). KpuTtepuu olleHKH TOMAaIIHEro 3aAaHus

«3aYTCHOY - BBIMOJIHEHBI BCE IYHKTHI JOMAIIIHETO 3aJ[aHUsI B COOTBETCTBUH C BAPUAHTOM

«HE 324TEHO) - CTYIEHT HE BHITOJHWII WIN BHITIOIHII HEMPABWIIBHO OJIMH VT HECKOJIBKO MyHKTOB JIOMAIITHETO 3aaHus, 00
BapHaHT 3aJIaHHsI HE COOTBETCTBYET BHIAAHHOMY

3). Kputepuu oreHku 3a4eTa:

O1eHKa «3aUTEHOY BBICTABIISIETCS, €CIIM OTBETHI Ha BOTIPOCHI U3JI0KEHBI He MeHee, 4yeM Ha 60 %, TOTHYeCKH 1 JTEKCHIEeCKU
rPaMOTHO; AOIYCKAeTCs He3HA-YUTEIIbHOE HAPYIIICHHE JIOTHKU M3JI0KEHHS MaTepHaa, IIepuoJHIeCKOe HC-TT0JIb30BaHHE
Pa3roBOPHOIT JIEKCHKH, TOMYIICHUE He 00Jiee OJHOM ONTHOKH B COJIep)KaHHUH 3a/IaHMs, a TaKXKe He 0oJiee OJHOH HETOYHOCTH IIPU
apryMEHTa-I[1H CBOESH MMO3UIINH, HETIOIHBIE MITH HETOUYHBIE OTBETHI HA JIOTIOJHUTENHHO 3a-1aHHBIE BOTIPOCHI.




«He 3aureHo» - CTYNEHT JEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEIMETA, HE YMEET JeIaTh apryMEHTUPOBAaHHbBIE
BBIBO/Ibl M IPUBOJIUTH IIPUMEPBIL, HE BIAaI€CT TEPMUHOJIOTUEN, IPOSABIIAET OTCYTCTBHE JIOTUYHOCTH U IIOCIEN0BATEIbHOCTBIO
M3JI0KESHUS, JeNaeT OUIMOKH, KOTOPBIe He MOYKET UCIIPAaBUTh JIake TP KOPPEKIINH MTPEHogaBaTeIeM.

4). Kpurepuu orieHku 3a4era B popMe KOMIBIOTEPHOTO TECTUPOBAHUS:
«OTimmaHOY - moydeHue donee 90 % 6ayuIoB MO TECTY NPH BBHIIIOIHEHUH TECTA 32 PETrIAMEHTHPOBAHHOE BPEMs
«Xopomio» - mosydeHue ot 75 10 90 % GaiioB MO TeCTy MPH BHITOJHEHNUH TECTa 32 PErITaMEHTHPOBAHHOE BPEMsI

«Y IOBIETBOPHUTENBHOY - OTydeHue oT 50 10 75 % 0anioB o TecTy IpH BEITOTHEHUU TECTa 33 PErIaMEHTHPOBAaHHOE BpeMs

«HeynosierBopuTenbHO» - moiydeHue MeHee 50 % 6ayuioB mo Tecty

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHAas1 IUTepaTypa

ABTODBI, COCTaBUTEITH 3arnaBue W3znatenbcTBO, roa, 1. agpec | Kon-Bo
JI1.1 | bpartkosckuii E.B., MatepuanoBeeHre U TEXHOIOTUS KOHCTPYKIIMOHHBIX Hosotpounx: HO® HUTY 0
IlIeBuenko E.A. MaTepHalioB: YueOHoe mocooue "MHUCuC", 2016,
http://elibrary.misis.ru/action.
php?
kt path_info=ktcore.SecView
Plugin.actions.document&fD
ocumentld=12128
6.1.2. Jlono/iHUTEIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBO, o1, 371. aapec | Kon-Bo
JI2.1 |Konecos C.H. MartepuanoBeeHUe U TEXHONIOIUS KOHCTPYKIIMOHHBIX M.: Beici. mik., 2004, 10
MaTepuanoB: YueOHHUK
JI2.2 |T.Il.detucoB u ap MatepuanoBeeHUe U TEXHOIOTUS MeTAIUIOB: Y4yeOHUK | M.: Onukc, 2009, 16
6.1.3. MeTronuueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBO, rof, 31. agpec | Kon-Bo
JI3.1 | E.B. bparkoBckuii, Marepuanosenenue: JIabopaTOpHBI MPAKTHKYM H® HUTY «MHUCuCp, 2014, 27
B.H. Jopormrt http://elibrary.misis.ru/view.p
hp?fDocumentld=10547
JI3.2 | E.B. bpartkoBckuii, MarepuanoBeaeHUE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX H® HUTY "MUCuC", 2017, 0
E.A. llleBuenko MaTepuaiioB: Meroandeckue ykazanus mo J3 http://elibrary.misis.ru/view.p
hp?fDocumentld=12127
JI3.3 | E.B. bpaTtkoBckuii, MarepuanoBenenue: Meronndeckue ykazanus st 113 H® HUTY "MUCuC", 2017, 0
E.A. llleBueHko http://elibrary.misis.ru/view.p
hp?fDocumentld=12130
6.3.1 Ilepeuennb MPOrpaMMHOro obecreyeHust
6.3.1.1 | Microsoft Office;
6.3.1.2 | Onepannonnas cucteMa Windows;
6.3.1.3 | OnexTporHBIT 00pa3zoBarenbHbIH pecypc LMS Canvas
6.3.1.4 | Cucrema BugeokoHdpepeHniicss3zu Microsoft Teams wmu Zoom
6.3.2 TlepeyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUITIJIMHBI (MOAYJIA, IPAKTUKH, HUP)

7.1 | st mpoBeaeHus JISKIHH, MPAaKTHYECKUX 3aHATHH 1 IPOMEKXYTOUHOH aTTECTAIIH HCIONB3YIOTCS YIeOHbIE ayAnTOPHH,
OCHAIIECHHBIE CTIEINATM3UPOBAHHON MeOEINbIO (MAPThI, CTYNIbS, KIacCHast JOCKa), MEPCOHAIBHBIM KOMITBIOTEPOM (C
MIPOTPaMMHBIM 00ECIICUCHUEM, C TOCTYIIOM B CETh HHTEPHET U B 3JICKTPOHHO-UH(DOPMALIMOHHYIO CPEy YHUBEPCUTETA),
MYIBTAMEUHHBIM 000pyI0BaHHEM.

7.2 | JInsg npoBeneHus 1ab0opaTOPHBIX paOdOT HCIOIb3YeTCs CIICIMATU3UPOBaHHas JabopaTopus MeTauioBeneHus (ayn. 213),
OCHAII[eHHAsI MUKPOCKOTIAMH, TBEPAOMEPOM, TIEYbI0 COTIPOTHBIICHHUS 1 Pa3laTOYHBIM MaTEPHAJIOM.

7.3 | st moATOTOBKH K 1a00PaTOPHBIM PabOTaM HCIONIB3YETCS ayTUTOPHS ISl CAMOCTOSITENTFHOM padOTHI, OCHAIICHHAS

y4eOHOH MeOemnbio, KOMITBIOTEPAMH C IIPOTPAMMHBIM 00ECIIeIeHHEM, C JOCTYIIOM B CETh MHTEPHET U B AJIEKTPOHHO-

MH(OPMALMOHHYIO CpeNly YHUBEPCUTETA.

8. METOANYECKHNE YKA3AHUSA AJIS1 OBYYAIOIIIUXCA 1O U3YYEHWTIO JUCHUIIJIMHBI (MOAYJIA,

IMPAKTUKHW, HUP)

OcBOeHNE AUCIUILIMHBI IPEANONAraeT Kak MpoBEACHNE TPAIUIMOHHBIX ayIUTOPHBIX 3aHATHH, TaK U paboOTy B SJIEKTPOHHOH
nHpopmannorHO-06pa3oBaTensHoi cpene HUTY «MUCuCy» (OUOC), gacThio KOTOPOH HEMOCPEACTBEHHO IPeTHA3HAYCHHON /TS
OCYIL[ECTBICHUS 00pa30BaTEIBFHOTO MpoLecca ABIsIeTcsa DIEKTPOHHbIH 00pa3oBaTenbHsbIil pecypc LMS Canvas.




PexoMenganuu o ycrenrHoMy OCBOSHHUIO Kypca B TPAAUIIHOHHON opMme.

Jl1s ycremHoro ycBOeHHUsI TEOPETUUECKOT0 MaTepraia He0OX0JUMO PEeryiIsipHO MOCEUIATh JIEKLUH, NEPEUUTHIBATh JEKIIMOHHBIH
MaTtepua, 3HaYNTeNbHOe BHUMaHHE YACTSATh CAMOCTOSTEIIFHOMY H3Y4EHHUIO JUCIIATUINHEIL.

IIporpamma AUCHUITINHEI «MaTepuanoBeleHne BKII0YaeT JeKIIHOHHbIE, JA00PATOPHBIE M MPAKTUIECKUE 3aHSATHS, a TAKKE
BBINOJIHEHHE IOMAITHETO 3aaHusl.

BapuaHTel foMaIIHUX 3a4aHUI BBIIAIOTCS HA IMPAKTUUECKUX 3aHATUAX YCTAHOBOYHOM cecun (3-i cemecTp), CPOK CAauM Ha
MPOBEPKY — 3a 2 HelleNH 10 3uMHel ceccnr. KoHcynmpTammu o Bonmpocam, CBI3aHHBIM C BBIITOJTHEHHEM JOMAIITHETO 33 aHHs,
MPOBOJISATCS MO COTJIACOBAHUIO C MPEMOAaBaTesieM, BEAYIIMM AUCIHUIUIMHY, B COOTBETCTBUU C pacnucanueM. [loaroroska k
BBITIOJTHCHHIO TOMAIITHUX 3aJaHUI 3aKJIF0YaeTCsS B M3YYCHHH COOTBETCTBYIOLIMX MOCOOMH M CTAaHIAPTOB 110 0(OPMIICHHIO PadOT.
OdopMIiTeHHOE B COOTBETCTBHIH CO CTAHIAPTaMH JOMAIIHee 3aaHue caaeTcs Ha Kadenpy MeTaurypru4ecKuX TeXHOJIIOTHH
obopynoBanus. PaboTa cunraercs BEITOTHEHHOH, €CIIM OHA 3a4TeHA MPENOaBaTeIeM, BEIYIIM 3aHITHSL.

JlabopaTopHbIe pabOTHI OTINYAOTCS 3HAYUTEIBHBIMH 3aTPaTaMH BPEMEHHU, KPOME TOTO, IS MX TTOJTHOLCHHOTO BHITOJTHECHHS
TpebyeTcsl yuyacTre B Heil HECKOJIBKHX CTYIEHTOB MO/ PYKOBOACTBOM IPEMoiaBatess win abopaHrta. B cBsi3u ¢ aTuM, IpH
IUIAHUPOBAHUH CBOEi yueOHOH paboTHI BaM CIIeAYyeT YYUTHIBATh, YTO MPOITYCK J1a00paTOPHOTO 3aHSATHS CBSA3aH CO CIOXKHOCTSIMU HX
BBINOJHEHHs. [I0IrOTOBKA K BBITIOJIHEHHUIO JTa00PATOPHOIT pabOTHI 3aKIIFOYACTCS B COCTABICHUH TEOPETUYECKOTO BBEICHUS K
nabopatopHoii padoTte. [Tocie BRIOTHEHUS Tab0paToOpHOU paboThl oopmIrsieTcs: oTueT. PaboTa cunTaeTcs MOTHOCTHIO 3a4TEHHOM
MOCJIE ee 3aIIUTHI. 3aIUTa JJAO0PATOPHBIX PAOOT MPOBOANTCS HA JIAOOPATOPHBIX 3aHATHIX.

Yyactue B MPAKTUYCCKUX 3aHATUAX Tpe6yeT OT CTYACHTOB BBICOKOM CTEIEHU CaMOCTOSITEIbHOCTH U CHOCO6CTBy€T Goiee
FHYGOKOMY OCBOCHHIO TECOPCTUUCCKUX MOJIOXKCHHI U UX IIPAKTUICCKOT0 UCIIOJIb30BaHU.

IMoaroToBka k 3a4eTy MO AUCLUILIMHE 3aKIIOYAETCS B M3ydEHHH TEOPETHUECKOrO MaTepHaa o KOHCIEKTaM JIEKIIUH, HCTOYHUKAM
OCHOBHOH U JIONOJHUTENBHON JIUTEPATYpPHI.

PexoMenganuy o 0CBOGHHIO AUCLUILIMHBI B JUCTAHIHOHHOM (hopMe MOCPEACTBOM NIEKTPOHHON HHPOPMAIIMOHHO-
obpasoBarensHOl cpensl HUTY «MUCuCy» (OQUOC), 4acThio KOTOPO# HEMOCPEACTBCHHO MPEIHA3HAYCHHOM J1s1 OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIIecca SBISIETCS DISKTPOHHBIN 00pazoBaTebHbIid pecypc LMS Canvas.

LMS Canvas HCTIONIB3yeTCs IPEUMYIIECTBEHHO [UISl ACHHXPOHHOTO B3aUMOAEHCTBHA MEXy yIaCTHHKaMU 00pa30BaTelbHOTO
npolecca MoCPeACTBOM ceTH «HTepHEeT».

Yrto0O5! 3¢ (eKTHBHO HCIIONIB30BaTh Bo3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIEIITHO OCBOHTH TUCIHUILIHHY, HY)KHO:

1) 3aperncTpupoBaThCs Ha Kypc, UL 4ero CIeAyeT IEepeiTH 110 CChUIKE, BBIAABAeMOM COTPYITHUKAMH JEKaHATA FIIH
npernojaBateneM. JIOTHH U aposb I PerHCTpaluu U paboTe ¢ KypcoM COBMAAAeT C JIOTHHOM H MapojeM OT IMYHOTo KabuHeTa
HUTY MHUCuC;

2)B pyOpuke «B Hadamo» 03HAKOMHTECS C COJEpKaHNEeM Kypca, BOIPOCAMH JUIS CAMOCTOSATEITBHON TIOATOTOBKH, YCIOBHAMHI
JIOITycKa K aTTecTaluHy, popMoii MPOMEXyTOIHON aTTecTalny (3a4eT/IK3aMeH ), KpUTEPUSIMH OLCHUBAHUS U JIp.;

3)B pyOpuke «Moyimn», 3aX0/1s B COOTBETCTBYIOLIME Pa3eibl H3ydaTh yueOHbIE MaTepHaIbl, pa3MeleHHbIC IperoiaBareneM. B
T.4. IIOJIB30BATHCS JTUTEPATypOH, pEKOMEHIOBAHHON IIPENOaBaTeIeM, EPEXOas IO CCBUIKAM;

4)B pyopuke «brbnmorexa» BO3MOXKHO MOAOUPATh AT BRIOTHEHHS INCBMEHHBIX Pa00T (KOHTPOJIBHEIE, TOMAIITHHUE PadOTHI,
KypcOBBI€ pabOTBI/IPOEKTHI) IUTEpaTypy, pasmemieHHyto B ObC HUTY «MUCuC;

5)B pyOpHKe «3a1aHus» HY)KHO 03HAKOMHTBCS C COEPKaHUEM 3aJaHus K MMCbMEHHON paboTe, CPOKAMHU CAAYHU, KPUTEPHAMU
OIIEHKH. B ycTaHOBIEHHBIE CPOKH BHIITOJIHHUTH PAOOTY(BI), HOATPY3HUTH 37€Ch XKe IS POoBEepKH. Ecii paboTa comepKUT pUCYHKH,
(hopMyIBL, TO € IENBI0 COXpaHEeHUs (HOPMATHPOBAHUSA €€ Hy)KHO NOATpykathb B pdf hopmare.

Paborta, moarpyxaemas Juis IPOBEpKH, JOJKHA!

- coZieprKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THTYIIBHBIN JINCT, BBE/ICHHE, OCHOBHYIO YaCTh, 3aKJIFOUCHHUE, CITUCOK HCTOYHHUKOB,
HPHIOKEHUS (TIPH HEOOXOANMOCTN);

- OBITH O(hOpMIIEHA B COOTBETCTBHHU C TPEOOBAHUSAMH.

[IpenonaBarens B TeUEHHE YCTAaHOBIEHHOTO CpoKa (He OoJee AecsATH JIHEi) MpoBepsieT paboTy U pa3MelnlaeT B KOMMEHTapHUsIX K
3aJJaHUIO PElieH3NI0. B Helt OH yka3bIBaeT Kak MMOJIOKHUTEIBHBIE CTOPOHEI PadOTHI, Tak 3aMedaHus. [Ipn HanW4Inu B pereH3nn
3aMe4YaHuil U peKOMEHAAINH, Hy)KHO BHECTH NIONIPABKU B pabOTy, TOATPY3UTH €€ 3aHOBO IJIs IOBTOPHOI nmposepkH. [Ipu a3Tom
Ba)KHO CIIEJHUTH 32 CPOKAMH, B T€UEHHE KOTOPBIX JOIKHO OBITh BBIMOJIHEHO 3aJaHue. IIpy HapylieHHH CPOKOB, YKa3aHHBIX
TperioiaBaTeNieM BO3MOKHOCTD TIOATPY3UTh Pa00OTY OCTaeTCs, HO CHCTEMa BBEIBOJIUT COOOIIEHNE O HapyIIeHHH CPOKOB. [1o
OKOHYaHHWHU CEMECTPa MOATPY3HUTh PadOTy HEe HOIYIHTCS;

6)B pyopuke «TecTbl» NPOUTH TECTOBBIE 3aJaHHsI, OCBOMB COOTBETCTBYIOLMI MaTepHa, pa3MeLIeHHBIN B pyOpuke «MoTynny;
7)B pyopuke «OLEHKN» OTCIICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyoprke «OOBABICHHUSI» YATATh OOBABICHUS, pa3MeIIacMbIe IIPENoAaBaTeNIeM, 1aBaTh OOPAaTHYIO CBS3b;

9)B pyopuke «O0CyKIeHU» cO3aaBaTh 0OCYKICHUS U yIaCTBOBATh B HUX (00CYKIAI0TCA 0OIIMEe MOMEHTHI, BBI3BIBAIOIIUE
BOIIPOCHI y OOJBIIMHCTBA IPyMIibl). JJaHHAs pyOpHKa Tak)Ke MOXKET ObITh MCIONIb30BaHa Ul B3aMMHOH MTPOBEPKH;

10)IpoSBIATE PEryIIpHYIO aKTHBHOCTB Ha Kypce.

IIpenMymmecTBEHHO I CHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YHaCTHHKaMH 00pa30BaTeIbHOTO IPOIecca MOCPEICTBOM CETH
«MHTepHET» UHCHONb3yeTcs cucTteMa BuaeokoHpepencssazu Microsoft Teams (MS Teams) nimn Zoom. BapuaHt ucnonszyeMoit
cucrembl BKC yka3biBaet npenoaBatens. YToOBI TOJHOLEHHO HCIIOIb30BATh €TO BO3MOXXHOCTH HY)KHO YCTAHOBUTD ITPUIIOKECHHE
BKC nHa nepcoHanbHbIiH KoMIbIoTep W/HmH TeaedoH. CtapoctaM HY)XHO co31aTh rpymiry B MS Teams nnm mosmyauts
UCHTU(HUKAINOHHBIA HoMep KoH(pepernun B Zoom. Cucrema BKC no3Bomster:

- CITyIIaTh JIEKIHU;

- paboTaTh Ha MPAKTHIECKHUX 3aHATHAX;

- OBITH Ha CBSI3M C IPEIIoiaBaTeeM, 3a1aBasi €My BOIPOCH! HJIM OTBEUast Ha €ro BOIIPOCHI B 00IIEM daTe.

IIpu npoBeneHUH 3aHATUN B TMCTaHIIMOHHOM CUHXPOHHOM (hopMaTe HY)KHO Bcerza paboTaTh ¢ BKJIIOYEHHOM KaMepoil.




HckiroueHne — eciti mpernoaaBaTeb IOMPOCHT OTKIIOYUTh KaMepsl U MEKPO(OHBI B CBA3H ¢ OonpuIMMu moMexamu. Ha aBatapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (OTO.




