MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
(benepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00Pa30BATEIILHOE YUPEXKAECHUE BBICILIEIO 00pa30BaHMs
«TOonpATTUHCKUY TOCYIapCTBEHHBIA YHUBEPCUTET
( )
AOKYMEHT MOAMNNCAH
ONEKTPOHHOM NOAMNUCHLIO

Ceptudumkat: 7C81BA002FB2C59D4EB4EE82DC2BASFB
Bnageneu: CenusaHoB AnekcaHgp CepreeBuy
w DencteuteneH: ¢ 21.11.2024 go 19.06.2039

(unoekc OUCYuniuHbl)

. J
PABOYASA TIPOT'PAMMA JUCHUITJIMHBI

MarepuaJsioBeienue
(HaumeHoBaHUe OUCYUNTUHDBL)

10 HATPABJICHHUIO TIOJTOTOBKU
20.03.01 TexHochepHas 6€301aCHOCTh

HaNpaBJIeHHOCTH (MTPOdUITb)
Bbe3onacHOCTh TEXHOIOTHYECKUX MPOIIECCOB M MTPOU3BOJICTB

®dopma 00ydeHus: odHas
I'on HaGopa: 2024

O6mras Tpynoemkocts: 4 3E

Pacnpe}leﬂeﬂne YacCoB JUCHHUIIJIMHBI IO CEMECTPaAM

Cemectp 3

dopmMa KOHTPOJIA 3a4eT Hroro
Bun 3ansiTuit
Jlexnnun 32 32
JlaGopaTopHble 32 32
[TpakTnyeckue 16 16
Pykosoactso: PI'P - -
ITpoMexyTouHas aTTecTanus 0,25 0,25
KoHnrakTHas paboTa 80,25 80,25
CamocTosTenpHas padora 63,75 63,75
KonTpoJib = -
Hroro 144 144




Pabouyio nporpaMMmy cocraBuia:

JIOIICHT, KaHauaat ¢u3s.-maT. Hayk, [lomosa JI.H.
(OondrcHocms, yueHoe 36anue, cmenens, @amunus H.0.)

PenensupoBanue pabouei mporpaMMbl TUCIUTUIUHBIL:

. OtcyTCcTBYET

Pentensenr

(OoaoicHocmb, yuenoe 36anue, cmenenv, @amunusa 1U.0.)

Pabouas nmporpamMma JuciuIiInHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro mniana
Hanpasienus noaroroku 20.03.01 TexnocdepHast 6€30MacHOCTh

Cpoxk peiicTBusi pado4eil NporpaMMsl AMCHUILIMHBI 10 «_31 » _aBrycra_2028 r.

COI'TTACOBAHO

I[I/IpeKTOp HHCTUTYTa HH)KeHepHOﬁ M 3KOJOTHYECKOH 0€30I1aCHOCTH

« _» 20 T JL.H. T'opuna
(noonucv) (H.0. Damunus)

YTBEPXJIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTNU, MAaTEpPUAIOBEICHUE U MEXAHHUKA»

(mpotokou 3acenanust Ne 1 ot «31» aBrycra 2023r.)



1. esab ocBOeHMSI JUCHMIIJIMHBI

Ilenp OCBOEHHWS IUCHUIUIMHBI — J1aTh MPEICTABICHHE O B3aUMOCBS3H MEXKIY COCTaBOM,
CTPOCHHEM U CBOWCTBAaMH MarepuajoB; I03HATh 3aKOHOMEPHOCTH WX H3MEHEHHs TI0J
BO3/ICHCTBHEM BHEIIHUX (DAaKTOPOB U CIIOCOOBI MPUIAHHS OCOOBIX CBOMCTB MarepwaiaMm Ui HX
3¢ HEeKTUBHOMN AKCILTyaTalluH.

2. Mecrto aucunmimasbl B ctpykrype OIIOII BO

JMCUMTUIMHBL 1 IPAKTUKH, HA OCBOGHUH KOTOPBIX 0a3upyeTcs AaHHAs TUCHMIUIMHA: (HU3HKa,
XUMUSL.

I[I/ICHI/IHJ'H/IHI)I " IIPAKTHKU, OJIA KOTOPBIX OCBOCHHC HaHHOﬁ JUCHUITIIMHBI HeO6XO,I[I/IMO KakK

MPEANIECTBYIONIEE: DJIEKTPOTEXHUKA U AIEKTPOHUKA, TEeXHOIOTUsI KOHCTPYKIIMOHHBIX MaTE€pHaioOB,
[Toxxapnast 6e3onacHocTh, [loaroroBka K mpoueaype 3amuTsl U mporeaypa 3amutsl BKP.

3. [lnanupyemMble pe3yJIbTaThbl 00y4eHHUsA

®opmupyemMbie U HNugukaropbl IlnannpyemMble pe3y/ibTaThbl 00y4eHHUsI
KOHTPOJIMpYeMble AOCTUKEHU S
KOMIIeTEeHIIUH KOMIIeTeHIUii

(Koa 1 HAMMEHOBaHUE)

[K-7. Cnocoben | Monenupyer ¢usudeckue | 3HaTh: CIEHUATBHYIO TEPMUHOJIOTHIO,
IPUMEHSITh U XUMHUYECKUE CHCTEMBI, | OCHOBHBIE KJIACChl COBPEMEHHBIX
dbyHaaMeHTallbHbIE 3HAHMS, | ABJICHUS U MPOLECCH IPU | MaTepHAIOB, Pa3IMYHbIC YPOBHH UX
MOJIyYeHHbIE B  00JIACTH | IPOEKTUPOBAHUU CTpOEHUSI, CBOMCTBA,

MaTeMaTHYecKuX M (WIN) | MaTepuanoB HOCJIeI0BATENbHOCTh (POPMUPOBAHUS
€CTECTBEHHbIX  HayK, | CTPYKTYpPBI U CBOMCTB MaTepHasoB B
HCII0JIb30BaTh 1754 B 3aBUCHMOCTH OT BHJIA BHEILIHETO
npodeccuoHanbHOM BO3/IEMCTBUSI, HA3HAUEHUE MATEPHUATIOB U
JESATEIBHOCTH 00JIaCTH UX IPUMEHEHHUSI.

YMeTh: IpUMEHATh (QyHIaMEHTaJIbHbIE
3HaHUS, TOTy4YeHHbIE B 001acTH
MaTepI/IaJ'IOBeIleHI/IH HpI/I MOI[GJ'II/IpOBaHI/II/I
(hbU3MUECKUX U XUMUYECKUX CHUCTEM,
SIBJIEHUI U MPOLIECCOB B MPOILIECCE
IIPOEKTUPOBAHUSI MATEPUAJIOB.

BHa}IeTBZ HaBbIKaMU IIPUMCHCHH A
(yHIaMEHTAIbHBIX 3HAHUN, TTOTyYEeHHBIX
B 00JIaCTH MaTepUaOBEACHUS , U
WCIIONIb30BaHUS MX B TPO(heCCHOHABHOM
NESTSIILHOCTH.




4. CTpyKTYypa U coJepkaHue JUCHMILIMHBI «MaTepuaioBeaeHue.

Bun
Moayanb | yue6HO HaumeHoBaHue TeM 3aHATHI Oo0bem, Hurepak @opmel Tekymero
(pa3zen) i (yueGHoii padoTbi) Cemectp . Banabl — KOHTPOJIsl (HAaHMeHOBaHuUe
OLIEHOYHOI'0 CPeACTBA)
padoThI

Monynb 1 |Jlek 1 | BBenenue. ATOMHO-KPUCTAJUIMYECKOE 3 2 2 Bomnpocsl k 3auety
CTpOEHUE TBEPAbIX Tell. TUIbI CBs3eil B 1,2
KpHUCTaIax.

Monayns 1|JIab6 1 | AHanM3 KpUCTAJUIMYECKOTO CTPOEHUS 3 2 5 Kommuiekr 3agannii x 1.p.1
METAJUIOB U CIIaBOB. IHaEKCHI
Munnepa. UHanmpoBaHue aTOMHBIX
IIJIOCKOCTEN Y HANPABIICHUN

Monyns 1 |Jlex 2 | JledexTbl KpHCTAIINYECKOTO 3 2 2 Bomnpocsl k 3auery
CTPOCHUSI: TOYCUHBIE, THHEWHBIE, 3-5
MOBEPXHOCTHBIE. VIX BIMsHUE Ha
CBOICTBA KPUCTAJIOB.




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHOii padoThI)

Cemectp

Oobem,

Banasl

Hurepak
THB, 4.

®opMbI TEKYLIIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Ip1

3aBUCUMOCTbH PAaBHOBECHOM
KOHIIEHTPAllUU BaKaHCUH OT
Temreparypbl. MeToabl onpeaeneHus
IUIOTHOCTHU AucCIoKauii. Pacuet
SHEPIrUU JUCITOKALUH.

Kommuexrt 3aganuii auis [p 1

Monyns 1

JIab 2

MakpoCKOIHYEeCKHU aHaAIIN3
(MakpoaHasu3) CTPYKTypbl
METaJUIMYECKUX MAaTepUasoB.

KommiekT 3aganuii x j1.p. 2

Monyns 1

Jlek 3

JIuneitnsie nedexts! KP.
Teopernueckas u peajabHasi IPOYHOCTD
KpUCTAJIJIOB. MeXaHU3Mbl
MJIACTHYECKOM nedopmManuu.

BOHpOCBI K 3a4CTy

6,7

Monyns 1

JIa6 3

MHUKpPOCKOIIMYECKNN aHAIIU3
(MUKpOaHAIN3) CTPYKTYPHI
METaJUIMYECKUX MAaTepruajIoB

KommekT 3aganuii k 1.p. 3




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHOii padoThI)

Cemectp

Oobem,

Banasl

Hurepak
THB, 4.

®opMbI TEKYLIIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 4

MexaHndecKrue CBONCTBA U UX
xapakrepuctuku. Kitaccudukanms u
BHJIbl MEXaHUYCCKHUX MCIIBITAHUN
DKCIepUMEHTAIIbHbIE 3aKOHOMEPHOCTH
TUTACTUYECKON JiehopMaInu.
Jedopmarimonnoe yrpoyHeHHe.

Bormpocs! k 3auery 7,8,9,11,12

Monayns 1

JIab 4

HcnpiTanus o0pa3oB Ha OTHOOCHOE
pacTsKeHHUe J10 pa3phiBa.

KommiekT 3aganuii k 1.p. 4

Monyns 1

Ip 2

OrmpenenieHne MEXaHUYECKUX
XapaKTEPUCTUK TPOYHOCTH U
IJIAaCTUYHOCTH 110 JUarpamme
pacTsoKeHus

Kommnekt 3aganuit as [p 2

Monyns 1

Jlex 5

CriocoObl ympouyHeHHsT MaTepHUasoB:
TBEPI0PACTBOPHOE, BTOPUUHBIMHU
dazamu. edopmarus
MOJIMKPUCTAIIJIOB U 3€pHOTPAHUYHOE

Bomnpocs! k 3auety 10

Monyns 1

JIab 5

Ucnerranus MaT€pHraIoB Ha TBEPIAOCTH

Kommnekr 3agannii k 1.p.5




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHOii padoThI)

Cemectp

Oobem,

Banasl

Hurepak
THB, 4.

®opMbI TEKYLIIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 6

Pazpymenue matepuanoB. OCHOBHbIE
THUIIBI 1 MEXaHU3MBI: BA3KOE, XPYIKOE,
KBa3UXPYIIKOE, BA3KO-XPYIIKOE,
CMEIIIaHHOE, YCTaIOCTHOE.

Bomnpocsr k 3auery 12,13

Mopyns 1

JIab 6

WcneiTanus Ha ynapHblil u3rud. Pacuer
YAApPHOU BA3KOCTH U ONPEICIICHUE
TEMIIEpaTypHOIO Iopora
XJIATHOJIOMKOCTH

Kommekt 3ananuii k 1.p.6

Monyns 1

IIp 3

@paxkTorpaduyeckuil aHaIu3.
AHanu3 NpUYuH paspyLieHUs
JJIEMEHTOB KOHCTPYKIIUH.

Kommnekr 3aganuit ans [p 3

Monyns 2

Jlex 7

TepmoanHaMHuUeCKre OCHOBBI
(ha30BbIX MTPEBpAILEHHH.
Kpurcrannuzanus 4ucThIX METAIOB
Kpussie Tammana. ['omorennas u
reTeporeHHasl KpuCcTauIn3anun

Bomnpocs! k 3auery 14-17

Monyns 1

JIab 7

HcnbiTanus Ha yCTamoCThb.

Kommnekr 3agannii k a1.p.7




Bun

®opMbI TEKYLIIETO

MopnyJb | yueOHo HaunmeHnoBaHnue TeM 3aHATHI Oo0bem, Hurepak
9 . Cemectp Banabl KOHTPOJIsl (HAaHMeHOBaHUe
(paznen) i (yueoHOii padoThI) q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI

Monynb 2 |Jlek 8 | CrutaBbl. @a3bl B METAJUIMUECKUX 3 2 2 Bompocsr k 3auery 18,19
craBax. [IpaBwmito ¢a3 'n66ca

Monynb 2 |JIa6 8 | [locTpoeHue quarpaMmbl COCTOSTHUS 3 2 4 KomrmuiekT 3ananuii x 1.p.8
JIByXKOMITOHEHTHOW CHCTEMBI METO/IOM
TEPMHUECKOTO aHan3a

Mopyns 2 |TIp 4 AHanu3 [uarpaMm COCTOSTHUS 3 2 4 Kommnekt 3aganuit as [p 4
JIByXKOMITOHEHTHBIX CUCTEM.

Monyins 2 |JIek 9 | luarpammbl COCTOSTHUS 3 2 2 Bomnpocsr k 3auery 20-24

JIBYXKOMITOHEHTHBIX CUCTEM. AHAIN3
JC, npaBuia KOHOJBI.




Bun

®opMbI TEKYLIIETO

YIJICPOAUCTBIX U JICTUPOBAHHBIX crajiei

MopnyJb | yueOHo HaunmeHnoBaHnue TeM 3aHATHI Oo0bem, Hurepak
. . Cemectp Banabl KOHTPOJIsl (HAaHMeHOBaHUe
(paznen) i (yueoHOii padoThI) q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyns 2 |JIa6 9 | Da3oBseIii U CTPYKTYpHBIN pazoop 3 2 4 2 Kommuiexr 3aganuii k 1.p.9
nuarpaMm coctosiHus. OrpeneneHue
cocraBa U 00BEMHOMU 70U (a3.
Monymu |ITA [IpomexyTouHas aTTecTalus 3 0,25 -
1-2
Monyns 3 |Jlex 10 | [Inarpamma coctosiaust «Fe-Fe3Cy. 2 2 Bompocsr k 3auery 25-27
®da3bl, TMHUH, KPUTUIECKUE TOUKH.
CrpykTypooOpa3zoBaHue cTajei.
Monynsb 3 |JI1a6 10 |HccnenoBanue cCTpyKTyphl 3 2 5 Kommekt 3ananuii x 1.p.10
YIJIEPOJUCTBIX CTaje METO0M
MHUKpOaHan3a
Bnusinue %C B cTansx Ha CTpyKTypy U
MEXaHUYECKHE CBOWCTBA.
Monyns 3 |IIpS Knaccudukanus u MmapkupoBka 3 2 4 Kommrekt 3ananuit qiis [p 5




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHOii padoThI)

Cemectp

Oobem,

Banasl

Hurepak
THB, 4.

®opMbI TEKYLIIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlex 11

Huarpamma cocrostaus «Fe-Cy.
CrtpykrypooOpa3oBaHue OeibIX U
rpadUTH3UPOBAHHBIX YYTYHOB.

Bonpocs! k 3auety 28,29

Monyns 3

JIao 11

I/ICCJ'IGI[OBaHI/Ie CTPYKTYPbI
YIJIICPOAUCTBIX YYT'YHOB MCTOAOM
MHKpOaHaJIhn3a

Kommnekr 3apannmii k 1.p.11

Mopyns 4

Jlex 12

Teopernueckue ocHoBbl TO.
Kunetnka (pa3oBbIX npeBpalieHus B
YTJIEPOJUCTOMN CTaJIM IIPU HArPEBE U
oxnaxaeHuu. M3orepmuuecknii pacnaz
NEePEOXJIAKIECHHOTO ayCTCHUTA.
BnusiHue ckopocTH OXJaKIEeHUS Ha
JUCIIEPCHOCTD (PEpPUTO-IIEMEHTUTHBIX
CMeECeH.

Bomnpocsr k 3auery 30,31

Monyins 4

JIab 12

Omnpenenenne pa3mepa 3epHa CTaiu
METOIOM MHKpOaHaIH3a

Kommnekr 3agannii k 1.p. 12




Bun

®opMbI TEKYLIIETO

MopnyJb | yueOHo HaunmeHnoBaHnue TeM 3aHATHI Oo0bem, Hurepak
9 . Cemectp Banabl KOHTPOJIsl (HAaHMeHOBaHUe
(paznen) i (yueoHOii padoThI) q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI

Monyns 4 |IIp 6 Knaccudukanus u MapkupoBKa 3 2 4 Kommuexr 3aganuii 1uis [p 6
YYT'YHOB U LIBETHBIX CIIJIABOB.

Monyns 4 |Jlek 13 | MapTeHCUTHOE NpeBpaleHue. 3 2 2 Bormpocs! k 3auery 32
Oco0EHHOCTH, KHHETHUKA.
Brnusinue pa3nuyHbix $pakTopoB Ha
MapTEHCUTHOE MPEBpALCHHE
[TpomesxyTouHOE IpeBpaleHe
ayCTEHUTA.

Monyine 4 |J1a6 13 | BiussHEE CKOPOCTH OXJIQXKICHUS Ha 3 2 5 KomrutekT 3agannii k 1.p.13
TBEPJIOCTh CTAJIH.

Monyis 4 | Jlex 14 | Kiaccudukamnusi BUIOB TEPMUIESCKON 3 2 2 Bomnpocsr k 3auery 33,38,39

obpabotku. [Tapamerpst TO u
dakTopsl, BIusAoMKe Ha HUX. OTXKUTH
1 u 2-ro pona. TexHonoruueckue
napaMmeTpbl, Ha3HaueHue, BEIOOp
PEXKHUMOB.




Bun

®opMbI TEKYLIIETO

MopnyJb | yueOHo HaunmeHnoBaHnue TeM 3aHATHI Oo0bem, Hurepak
9 N Cemectp Banasl KOHTPOJIs1 (HaMMEeHOBaHue
(paznen) i (yueoHOii padoThI) q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI

Mopyns 4 |IIp 7 AHanu3 [uarpaMMbl H30TEPMUYECKOTO 3 2 4 Komnnexr 3agannii nus [p 7
npespailenus aycrenura. MJ13.

Mopynb 4 |J1a6 14 | OTxur u HopMaIu3aus yriiepoaucTon 2 5 KommiekT 3aganuii x 1.p.14
CTaJH.
Pexpucrannn3aiioHHbINA OTHKUT.

Monyns 4 |Jlex 15 |3akanka craneit. Buasl u cnocoobt 3 2 - Bomnpocsl k 3auety 34,40
3aKaJKu. 3aKaJuBaeMOCTh U
IIPOKAJIMBAEMOCTb CTaJIEH.

Monynb 4 |JIab 15 | BrnusHue conepkanus yriepojaa Ha 3 2 4 Kommuiext 3aganuii k 1.p.15

TBCPHAOCTH 3aKaJICHHOM CTalu.




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHOii padoThI)

Cemectp

Oobem,

Banasl

Hurepak
THB, 4.

®opMbI TEKYLIIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Moaynb

Jlek 16

[IpeBparieHus B cTaisx Mpu OTIYCKE.
BnusiHue nerupyronmx 31eMeHTOB Ha
(a3oBbIe IPEBPAILICHHS B CTAJISIX.
BausiHue nerupyronmx 3J1eMeHTOB Ha
TexHojoruueckue napamerpsl TO.
Knaccugukanus JIC no crpykrype B
HOPMaJIM30BaHHOM U PaBHOBECHOM
COCTOSTHUM.

Bomnpocsr k 3auery 35-37,41

Mopyns 4

JIab 16

Otmyck.

KommekT 3ananuii k a1.p. 16

Mopyns 4

IIp 8

@opMHUpOBaHUE CTPYKTYpPHI CTAJIEH
IIPH 3aKaJIKE U OTITYCKE.

BinsiHME TEXHONIOTrMYECKUX
napameTpoB TO Ha CTpyKTYypy U
CBOMCTBA CTajeH.

Kommext 3ananuit ais [p 8

Moaynu
1-4

CamocrosTenbHas padboTa 1o
U3YUYEHHIO CIICIUAIbHON JINTEPATyphl U
0 OopMIIEHHIO TAOOPATOPHBIX U
PaKTUYECKUX paboT.

63,75

Bompockr k 3auety 43-48.




Bun

®opMbI TEKYLIIETO

MopnyJb | yueOHo HaunmeHnoBaHnue TeM 3aHATHI Oo0bem, Hurepak
9 N Cemectp Bauabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHOii padoThI) q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monynu [TocemaemocTsb 3 10
1-4 bb
Monynu AHKeTHpOBaHHE 3
1-4
Monynun TecT UTOrOBBIN 3 2 100 28 HroroBoe TectupoBanue
1-4
Hroro: 144 100+
100

Cxema pacyera MTOroBoro Oauia st o4Hod ¢opmbl o0ydyenus: (Texkymmii pedTuHr + Pe3yabraT HTOroBOro TeCTHpOBaHMA)/ 2+

bb(ecau Bb npexycmorpensr)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH.

[Tpu m3yyenun xypca «MaTepuaioBeieHIE» UCIIOIB3YIOTCS CIIEAYIONINE 00pa3oBaTeIbHbIC

TE€XHOJIOTHNH:

TEXHOJIOTUM TPaJUIMOHHOTO OoOyueHHs B (popme JEKIHid, JTabopaTOpHBIX, MPAKTHUYECKUX
paboT U CaMOCTOSATENLHOM pabOTHI CTYICHTOB;

TEXHOJIOTUSI OAJIIbHO-PEHTHHIOBOM CHUCTEMBI OLIEHKH YCIEBAEMOCTH CTYACHTOB, BKJIIOYAs
TECTUPOBAHUS KaK (pOpMy KOHTPOJIS 3HAHHUH CTYJICHTOB;

UH(QOPMAIIMOHHBIE ~ TEXHOJOTUH  (BU3yalbHBIE  JIEKIUU C  HCIOJb30BAaHHEM
MIPE3CHTAIIMOHHOIO METO/1a 00yUeHHUS );

MHTEPAKTHBHBIC TEXHOJOTMU: DJEMEHTHl MPOOJIEMHOTO OOyYeHHs B BHIEC HAJIUYUA
BOIPOCOB TMPOOJIEMHOr0 Xapakrepa B NPAKTUUYECKUX M JIaOOpaTOpHBIX padoTax U
TpeOOBaHMH aHaJIM3a TIOJYYEHHBIX pE3yIbTAaTOB C IOCIEAYIOIUM BBIBOJOM  IIO
HKCIEPUMEHTAIBHBIM U PACUETHBIM JIAHHBIM;

TEXHOJOTUSl JMCTAHIMOHHOTO OOYYeHHs C TPUMEHEHHEM OJICKTPOHHBIX Y4eOHO-
METOJIMYECKIX MAaTepUalIOB U 3JIEKTPOHHBIX JICKIHH, «OH-JIAIH» MPAKTUYECKUX 3aHATUH U
BUPTYaJIbHBIX JJAOOPATOPHBIX pabOT, pa3MELIEHHBIX B 3JIEKTPOHHOM 00yyaroIie cpee.

6. MeToguyeckue yKa3aHusi M0 OCBOCHHIO U CUMIIIMHBI

Meroanyeckue peKOMEHJAIMM CTYAEHTY M IPENoJaBaTell0 M3JI0KEHbl B METOJUYECKUX
YKa3aHUAX K J1a00paTOpHBIM paboTam:

1. YyeOHoe mocoOue s  BBINOJHCHUS JaOOpPaTOPHOTO TMPAaKTHUKyMa IO  Kypey
«MarepuanoBefieHue» I TEXHHUYECKUX HAIpaBJIeHUW MOATOTOBKM OakanaBpos/ [.B.
Knesuos [u ap.]. — TonsstTu: TT'Y, 2018.- 224 c.

7. OueHOYHBIE CPEACTBA
7.1. IIaciopT OLICHOYHBIX CPEACTB
Koa xonTposmpyemoii
A po:mpy HaumenoBanue
Cemectp KOMIIeTEHIIUU (UJIH ee
OLIEHOYHOI0 CpeICTBA
4acTH)
3 [1K-7 TectoBsie 3amannst:NeNe 1-500

JIa6 p.Ne 1-16 , [Tpakr.p.Nel-8
Bomnpocs k 3auety: NeNe 1-48

7.2. TunoBble KOHTPOJIbHBIC 32/1aHNS WJIM HHbIE MATEPHAJIbI, HE00X0IUMbIE JJIsI
TeKylIero KOHTPOoJs

7.2.1. KoMIuleKT 3a1aHuiil K JadopaTopHoi padore.
Tema: «TuIbl KPUCTATUTUMYECKUX PEIIETOK U MX OCHOBHBIE XapaKTEPUCTHKID
A) OpopMuUTH OTUET IO TeME J1abopaTOPHON PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTopHoit padore.




sw

i

[T10CKOCTh B KYOMYECKOM KPHCTAJLIC OTCEKAEeT Ha KOOPJMHATHBIX OCSIX OTPE3KH, paBHEIC a; 2B;
c. Onpenenuth kpuctawtorpadpuueckue nuaekcol miockoctu (hkl)?

[TocTpoiiTe mpocTpaHCTBEHHOE M300paKeHUE IIOCKOCTEH (Ha MpuMepe Ky0a), MMEroIuX
xpucramnorpapudeckue uugekcs (110); (111); (112); (321); (110); (111); (111).
Omnpenenute CUMBOJI HaMpaBIIeHUs, Ipoxosiero dyepes Touku (0, /3, ¢/3).

[TocTporiTe mpOCTpaHCTBEHHOE M300paKEHUE CIIeNYIOMUX HamnpasieHuid B kyoe [100]; [010];

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

[111]; [111]; [211]; [311].
[Toncuuraiite ynciio aTOMOB B Aueiiku U KoopauHanuonHoe yucno g OLK u 'K u I'TTY
PEIIETOK.

B) BeimorHuTh S 3a1aHU HTOTOBOTO TECTA.
Bapuanr 1 (u enre 10 BapuaHTOB TECTOB)

1. K Cl10’KHBIM KPUCTAIIIMYECKUM peIIeTKaM OTHOCHT ...
1. xpucTtayMueckue KyOuueckue pereTKu

2. pemieTku ¢ O0JIBIIUM KOJTHYECTBOM aTOMOB
3. pemeTKH, y KOTOPBIX Ha JIOJII0 AJIEMEHTAPHON STYCHKHU MPUXOIUTCS 00JIee OJJHOTO aToMa
4. peleTKd, y KOTOPBIX Ha JIOJI0 AJI€MEHTAPHON SYEUKHU MPUXOIUTCS OJUH aTOM

2. Boibepute coorBercTBytouue xapakrepuctuku st I'LK pemerku:
l.a=b=c; a=B=7y=90; K=12;k=0,74

2.a=b=c; a£ZP=y=90; K=8;k=0,68
3.a=b#c; a=f#y; [=12;k=0,74
4. a=b#c;, a=Pf#y; K=12;xk=0,56

3. Vkaxkute 0003HAUYECHUS INIOCKOCTH B HHACKCAX MI/mnepa .

1. (1 10)
s 2. (101)
S LT 3.(011)
L™ e 4. (110)
% L
/’/f’f//’/

e

YA 1. [112]
7[“’ 2. [221]
- 3. [212]

4. [121]




5. CBoiicTBO, 3aKiIOYarolleecs B HEOJAHOPOJHOCTU CBOICTB MaTepuajlia B Pa3In4HbIX

1. u3zoTponus

2. aHU30TpONUSA

3. TekcTypa

4. momumopdusmM

KpI/ICTaJIJIOFpa(l)I/I‘IeCKI/IX HaITpaBJICHUAX, HA3BIBACTCA ...

7.2.2. KoMIUIeKT 3aJaHuii K PAKTHYeCKoil padoTe mo Treme:

«AHaIN3 KPUCTAJUIMYECKOTO CTPOCHUS U Ae(PEKThI KPUCTAIIIOB

A) OdbopmuTh OTUET IO TEME J1TAOOPATOPHOU PAOOTHI.

b) BeimoanuTs 3amanus kK 1abopatopHoii padbore.

Yacte 1. PaccuuraiiTe paBHOBECHYIO JIOJI0 BaKaHCHUW NpPU TeMmepaTrypax -

1
196°C; +20°C,; 5
rpaduK 3aBUCUMOCTH JIOJIM BaKaHCHU OT Temneparypsl. Pacuér cnenaiite aiis:

2
TI'IJI ’

ET““; 0,9T,,; Ty, (mo abcomoTtHOM mKkane). [loctpoiite

| BapuaHT | AIFOMUHUS S BapuaHT | IUHKA

2 BapuaHT | 30J0Ta 6 BapuaHT | HUKEJS

3 BapuaHT | KaJIMHs 7 BapUaHT | IUIATUHBI

4 BapuaHnT | cepeOpa 8 BapuaHT | MoJMOACeHa

Yacts 2. B pacuére Ha 1 cM® MeTama oueHuTe: a) SHEPIUIO AUCIOKAIHMI IPH HX
MAKCHMAIbHO BO3MOXHON mIoTHOCTH ~10'° cM ; 6) SHepruio BakaHCHl mpu HX
MaKCUMaJIbHO BO3MOXXHOW paBHOBECHON KOHIIEHTpanuu (BONHM3U TeMIEpaTyphl
riassieHus). Pacuér caemaiite mis:

| BapuanT CBUHIIA 5 BapuaHT HUOOHUSI
2 BapuaHT MeIu 6 BapuaHT cepebpa
3 BapuaHT BaHaIUs 7 BapuaHT Mar”us
4 BapuaHT a-xesuesa 8 BapHaHT BaHaWs

33I[aHI/Ie BBIIIOJIHACTCA HWHIAWBUAYAJIBHO, II0 BapHaHTaM. BLI60p HYXHOTI'O

BapuaHTa OCYIIECTRIISIETCA 10 TepBoi OykBe pamumuu (Tadi. 1.1).

Tab6numa 1.1
1 BapuanT A-B 5 BapuaHT O-P
2 BapuaHT I'-E 6 BapuaHT cC-V
3 BapuaHT K-K 7 BapuaHT o-Y
4 BapuaHT J-H 8 BapuaHT 1 -4

Bemoanuts 10 3aJJaHUil UTOTOBOI'O TECTA.

Bapuanr 1 (1 emte 10 BapuaHTOB TECTOB)




1. CBs13b MEXIy aTOMaMU B METAJUIaX 00yCIIOBIICEHA B3AUMOACHCTBHEM MEXKY ...
1.pa3HOMMEHHO 3apsUKEHHBIMH HMOHAMHU
2. MOJOKUTENBHO 3aPSHKEHHBIMH HOHAMHU U 3JIEKTPOHHBIM Ta30M
3. OUIoIAMU
4. nepeKpbIBAIOIIMMUCS JIEKTPOHHBIMU 00JIaKaMH

2. JlepexTsl, TepMOIMHAMUYECKHU BBITOIHBIC TSI KPUCTAILIA!
1. ;makyHbI
2. BakaHCHM
3. OUCIIOKAaIUU
4. rpaHuIlbI

3. Ykaxute GpopMyIly, ONMCHIBAIONIYIO MEPBbIi 3aKoH DuKa:

1h=2\/Dt
2. h=m
3.1=—-DXxdc/dx
4 ] =—-Dxadc/ot

4. KpaeBoii nuciokainueil Ha3bIBaeTCs 00JIaCTh ...
1. uckakeHU# KpUCTasia BOKPYT Kpas TPaHUIlbl 3epHA
2. UCKaXXEHUS KPHUCTaJu1a BOKPYT Kpast SKCTPAIIOCKOCTH
3. pacTsbKeHHs B KpUCTaJUIe, 00YCIOBICHHYIO HAIMUYHUEM SKCTPAITIOCKOCTH
4. cxaTHsl B KpUcTasie, 00yCIOBIEHHYIO HATUYUEM SKCTPAIIOCKOCTH

5. O0bemHbIe 1ePEKThl KPUCTAIIIMYECKOT0 CTPOSHHUS:
1. qucioKanum, NENOYKH MEXY3€IbHBIX aTOMOB
2. BaKaHCHH, MEKYy3€JIbHbIE aTOMbI, IPUMECHBIE aTOMBI
3. OpBI, TPELUHBI, OJIOKU
4. rpaHMI1IbI 3epeH, IpaHUIIbI (a3, FPaHUIIBI OJOKOB

6. bonbmias pazHuIla MEXKIY TEOPETHUECKON U PeaTbHON MPOYHOCTHIO KPUCTAIIOB OOBSCHSIETCS
HAJIMYUEM B KPHCTAJUIAX. ..

1. rpanun 3epeH

2. TMCIIOKAIUH

3. BaKkaHCHUH

4. IPUMECHBIX aTOMOB

7.2.3. KomiuiekT 3aanuii k jadopaTropHoii padore.
Tema: «Makpo U MUKPOCKOIIMYECKHUM aHAIU3 CIUIABOB)
A) OpopMuUTH OTYET O TeME J1a0opaTOPHOM PabOTHI.
b) BemonuuTh 3a1anus k 1abopatopHoit padorte.

1. ITpurotroButh Makpouuind. BreigBuTh Ha Makpouunde nedeKThl, HapyIIAOIIKUe CIUIOMIHOCTD
MeTajula, JTMKBALUIo cepbl U (hocdopa, CTpOCHUE TUTON CTaJIH, BOJIOKHUCTYIO CTPYKTYpPY U T.J. U
3apuCcoBaTh UX.
2.Kpatko onucaTh METOJUKY MIPUTOTOBIECHHUS] MUKpOLLTU(a.
3.UccnenoBaTh MHKPOCTPYKTYpPY CTalld WIM 4YyryHa JO M IIOClie TpaBjieHHs. 3apucoBaTh
Ha0JII01aeMYI0 MUKPOCTPYKTYPY CTaJIH WIH YyT'yHa

b) BeimorauTs S 3a1aHuii HTOTOBOTO TECTA.



Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTaUINYECKOTO CTPOCHHUS
2. 3epHa WM KPUCTAJUIUTHI, BUJUMbIEC B ONITHYECKUN MUKpPOCKOM npu yBenndeHuu 100-
500pas3.
3. Ctpykrypa nedexroB KP, Bugrmast B 31eKTpPOHHBIN MUKPOCKOII.
4. CtpoeHue ciuiaBa, BUIMMOE ITpyu yBennueHuu B 10 pas.
2. YKaxuTe MpaBUIbHYIO MOCIEA0BATEIHHOCTh ONEpalyil MPU U3rOTOBJIEHUU MUKpoULUda.
1. Beipeska
2. TpaBnenue
3. lnudosanue
4. ITonupoBanue
3. Meron baymana npennazHaveH ajisi. ..
1. BBISIBJICHUSI MAKPOCTPYKTYPBI TUTON CTaJIN
2. BBISIBJICHMSI paCpE/IeIICHUs] HEMETAIUIMYECKUX BKIIIOUCHUM
3.BBISIBIICHUS] HEOJHOPOIHOCTHU paclpeeNieHus (JTUKBALIUN) CEPBI
4.BBIABIICHUS TPAHUL] 3€PEH
4. ITonupoBanue MUKpouLIrda MPOBOJAT C IEIbIO. ..
1. ycrpaneHus n300pakeHUs TOBEPXHOCTU
2. BBISIBJICHHSI TPAHHUIL 3€PEH
3. BBIIBIICHHUS MaKPOJe(PEKTOB
4. BBISIBJIICHHS HEOTHOPOIHOCTH pacripeiesieHus (JTukBaiuu) dpocdopa
5. Pazpemaromiast cnocoOHOCTh MUKPOCKOIA - 3TO. ..
1. BenuuuHa, oOpaTHas HAUMEHBIIEMY PACCTOSHHUIO MEXIy JBYMS TOYKaMH,
BOCIPUHHUMAEMBbIMU OT/I€TIBHO
2. HauUMEHbIIIee PACCTOSTHUE MEXKIY OTJEIbHO HAOII0JaeMbIMU O0BEKTaMU
3. BemMYMHA yYacTKa 00pasia, BUIMMOTO B Ipudope
4. BenMuYMHA, MPOIMOPLUOHAIbHAS HAUMEHBILIEMY pPACCTOSHUIO MEXIy JBYMsS TOUYKaMH,
BOCIPUHUMAEMBIMH OT/AEIBHO.

7.2.4. KoMIuiekT 3a1aHuii Kk JjabopaTopHoii padore.

Tema: «MexaHU4ecKrue CBOMCTBa KOHCTPYKHOHUOHHBIX  MATCPHUAJIOB. OHpCI[CJ'ICHI/IC
MCXAaHUYCCKHUX XAPAKTCPHUCTUK NPOUYHOCTH U INIACTUIHOCTHU»

A) OpopMuUTh OTYET 1O TeMe PabOTHI.

b) BemmonHuTh 33a1aHus K IpaKTUYECKON padoTe.

1.3apucoBaTh JaHHYI0 BapHaHTOM KPHUBYIO DPACTSIKEHUS B KOOpPAMHATAX «yCUJIME F -
YIJIMHEHHE Al y BbImONHATE cllefyrouiee:

2. npeoOpa3oBaTh B JHMArpaMMy C OTHOCHUTENIbHBIMH KOOpIAMHATaMu «Hanpsokenune O -
oTHOcHUTeNbHAs aeopMarus € »;

3. mo npeoOpazoBaHHON aUarpaMMe ONpeAeTUTh CIEIYIONIe MEXaHUYeCKUe CBOMCTBA: E -

Moxynb ympyroctd, ©T wmm 02 - mpemen TekydectH, OB - mpemen MPOYHOCTH, o -
OTHOCHUTEIIbHOE YAJIMHEHHE, a ~-CTATUYECKYI0 BA3KOCTh, D-MOYysIb MIIACTUYHOCTH.
BapuanT 1 (1 enie 9 BapHaHTOB JUarpaMM pacTsKEHUS )



BaHT 1 (crmaB A3)
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Farpyska, kH

YarviHeing wm
B) BeimoaHuTh S 3a1aHMI HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 10 BapraHTOB TECTOB)

1. Ykaxure BIMsSHUE IPUMECEH Ha MEXaHMUECKUE CBOMCTBA KPHCTAILIA MPH IJIACTUYECKON
nedopManuu:

1. cHMXKaroT HCXOAHYIO NPOYHOCTh U MOBBIMIAKOT IIJIACTUYHOCTD

2. YBCIUMYMUBAIOT UCXOAHYIO ITPOYHOCTh U CHUIKAIOT IIJIACTUYHOCTD

3. MMPOYHOCTH U IJIACTUYHOCTD HC U3MCHSCTCSA
4. TOBBIIAIOT MPOYHOCTDH U IMJIACTUIHOCTD
2. HpeﬂeHOM BBIHOCJIMBOCTH HA3bIBAIOT...

l.Haprl)KeHI/Ie, IIPpU KOTOPOM MaT€pHral BEIACPIKUBACT 3aJaHHOC YUCJIO HUKJIOB HATPYKCHUA
2. HampsbKeHHe, NMpU KOTOpPOM MaTepuai BbIIEP)KMBAET HEOIPAHWYEHHOE YHCIO IUKJIOB
Harpy>KeHus
3. HampspDKEHUE, 10 TIOCTHKEHHUE KOTOPOTO MIPOUCXOTUT pa3pylnicHHUE
4. HampspKeHUWe, TPU KOTOPOM MaTepuai BBIIEPKMBAeT MHUHUMAIbHOE YHCIO IIHKJIOB
Harpy>KeHus
3.Ilpu ucnbITaHUK HA pacTsSHKEHHE 00pa3ell HArpy3WIu A0 HANpsHKEHUsS G, MOCJE Yero HarpyskKy
CHsiTU. Bemn4rHa OTHOCUTENBHOTO Y/UTHHEHUST 00pasiia (pUC.) COCTABIISECT:

1. 20% 2.8% 3. 4% 4. 2%




4. TBepmocTh o bpuHenno ycnoBHO 0003HaAYaETCS:
1. HRC 2. HRB 3.HB 4. HV

5. BeiOepure nmpaBUIIbHYIO TOCICI0BATEILHOCTD 10 BO3PACTAHUIO BEIUYHH:
1. oB; o1; oI
2.071; o1, OB
3. onm; OT; OB
4. onm; oB; O

7.2.5. KoMIuleKT 3aiaHuii K J1a0opaTopHOii padoTe

Tema: «/cnbiTaHuss MaTepuagoB Ha TBEPIOCTb»
A) OdbopmuTh OTUET 1O TEME J1TAOOPATOPHOU PAOOTHI.

b) Brinoanuts 3a1anus Kk 1abopatopHoii padbore.

1.1 ipeisiosKEHHBIX MapOK CIUIaBOB MOI00paTh METO U3MEPEHUs TBEPIOCTH.

2.MI3MepuTh TBEPIAOCTH 0OPA3IIOB.

3.IlepeBectu nonyyeHHble 3HaueHus Tepaocty B HB. Paccuurtate npounocts o bpunernto.
B) Bemmonnuth 5 3aaHuii H'TOroBOro TecTa.

Bapuanr 1 (u enie 10 BapraHTOB TECTOB)
1. TBepaocThio Ha3bIBAIOT. ..
1. cnocoGHOCTH BO3BpalaTh epBOHAYAIbHbIE (HOPMY U pa3Mephl IOCIIe CHATUS Harpy3Ku
2. cIOCOOHOCTH MMPOTUBOCTOSTH BHEAPEHUIO APYroro 0osiee TBEP0ro Tea
3. cIOCOOHOCTH MPOTUBOCTOATH AUHAMUUYECKUM Harpy3Kam
4. cnocoOHOCTH COXPaHITh OCTATOYHYIO 1e(hOPMAIIHIO MTOCIIE CHATHUS HATPy3KH
2. Onpenienure COOTBETCTBHE YCIOBHBIX 0003HAYEHUH MEXaHMUECKUM CBOICTBaM MaTepHUasoB:

l.op 1. TBepIOCTH

2.0% 2. IaCTUYHOCTh
3.HB 3. ynapHas BSI3KOCTh
4.KCT 4. IpOYHOCTH

3. Meroxa PokBenna npeaHa3sHaveH ik U3MEPEHUS TBEPOCTH. ..
1. Msrkux MarepuaioB
2. TBepawIx MaTepuaIoB
3. TloBepXHOCTHBIX CJIOEB
4. W MATKHX ¥ TBEPIBIX MaTEPUATIOB.
4. YxaxunuTe MaKCHUMaJIbHOE yCUJIME IPU U3MEPEHUH TBEPIOCTH 0 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kxr
4. 500r
5. MukpoTtBepaocTs 0003HaYaeTCl. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.6. KommuiekT 3aannii k 1adopaTropHoii padore.
Tema: «Onpenenenue yaapHoi BI3KOCTH MaTepHAIOB)

A) OpopMuUTH OTYET IO TEME J1ab0opaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTopHoit padore.



1.IlpoBecTn ynapHbIE UCTIBITAHUS Ha U3THO 00PA3IIOB CTANN NPU PA3TUYHBIX TEMIIEpaTypax.
2.Paccunrtarh 3Ha4€HUE yIAPHOU BS3KOCTU MaTepuaa.
3.ITocTpouTts rpaduk TeMIepaTypHOl 3aBUCIMOCTH yIAPHON BSI3KOCTU UCCIICyeMOM CTau.
Onpenenuts TeMIepaTypHbId MOPOT XJIATHOJIOMKOCTH.

B) Bemonnuthk 5 3agaHuii U'TOrOBOro TeCTa.

Bapuanr 1 (u emie 11 BapuaHTOB TECTOB)
1. X71aTHOJIOMKOCTBIO HA3bIBAIOT:
1.YMeHblIIeHHE TTpe/ena MPOYHOCTH MTPH OHMKCHUH TEMITePaTypPhl
2.YMenbiieHue kodhuirenTa TMHAMAYECKOM BI3KOCTH MPU MOHUKCHUH TEMIIEPATYPHI
3.YMeHbIeHne GU3NIECKOro Mpejena TeKy4eCcTd MPU MOHMKEHHH TeMITepaTyphl
4.YBenu4ueHue npejena npouHOCTH MPU MOHMKEHUU TEMITEPATyphI
2. Ynpapnas Bsazkocth KCU omnpenenser:
1. YaensHyr0 paboTy 3ap0KICHUS U PaCIPOCTPAHCHUS TPEIIUHBL.
2. YenpHyto paboTy pacnpocTpaHEHUS TPEIIUHBI.
3. Pabory paspymieHus npu JUHAMHYECKAX HArpy3Kax.
4. PaGoty miactudeckoi aegopmaliu npu IMHAMUYECKUX Harpy3Kax.
3. Tsp — 310 TeMHepaTgfpa UCIBITaHUN:
1. T=50"C
2. ipu kotopoit KCU = 0,5 Mk / M2
3. npu koTopoi HabmoaaeTcst 50% BSI3KOM COCTABJIAIONICH B U3JIOME  0o0Opasima
4.T =-50°C
4. Onpenenute GaKTOPbI, KOTOPBIC CABUTAIOT MTOPOT XJIATHOJIOMKOCTH U3 MOJIOXKEHUs 1 B
MOJIOKEHHUE2

oy
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l.ymeHbIIEHHE pa3Mepa 3epHa

2.TIOBBIIIIEHUE YUCTOTHI CIIJIaBa
3.yBeIUYEHHUE COJIEepKaHMsI TpUMeceit
4. yBenuueHue pa3mepa 3epHa

5. YkaxxuTe MpU3HAKH BSI3KOTO Pa3pyLICHUS:

l.oTcyTCTBUE «IIEHKW» HA 00pasLe

2. KpUCTAJNINYECKUI U3JI0M

3. BBICOKasi CKOPOCTb PaclpOCTPaHEHUS TPEIIUHbI
4. yanieyHblil U3J10M

7.2.7. KoMIUIEKT 3alaHi il K IPAKTHYECKOMY 3aHATHIO.
Tema: «®paxTorpadguueckuii aHaau3»

A) OpopMuUTH OTYET MO TeME MPAKTHUECKOTO 3aHSATHS. .
b) BeimonHuTh npakTuyeckue 3agaHusl.

1.IlpoBectn wuaeHTU(PUKAIMIO W3TOMOB (YCTAaHOBUTH BHJ H3JIOMOB) U3 Habopa H3JIOMOB
METAJITMYECKUX MaTepuanoB. PaccopTupoBaTh U3JIOMBI 110 BUIAM.



2.3amMepuTh OTHOCUTENIBHOE CY)KEHHE 00pa3Il0B y MOBEPXHOCTU XPYNKUX U BI3KUX U3IOMOB.
3. 3amMepuTh IIMHY YCTAJIOCTHBIX 30H Ha IMOBEPXHOCTH YCTAJIOCTHBIX MU3JIOMOB. 3apHCOBATh M3JI0M
¥ 0003HAYUTH 30HBI HA YEPTEKE.
B) Beimoauths 4 3a1aHus HTOTOBOTO TECTA.

Bapmuanr 1 (1 enie 8 BapuaHTOB TECTOB)
1.®pakrorpaduveckuii aHaIu3 MO3BOJISET OMPEICTUTh:
1. mmomaab BI3KOM COCTABISIONICH B U3JI0ME 0Opasiia.
2. yIapHyIO BSI3KOCTh CIlJIaBa
3. YyCTaJIOCTHBIE XapaKTEPUCTUKH CIUIaBa
4. TBEpIAOCTh
2.YKaxuTe IPU3HAKH BA3KOTO Pa3pyIICHUS:

1.00pa3oBaHue «IIIEHKW» HA 00pa3Iie
2. KpUCTAJNINYECKUM U3JI0M
3. BBICOKasi CKOPOCTb PacIpOCTPaHEHHS TPEIIUHbI
4. yaieyHbli U3JI0M
3.Vkaxure GakTopbl, KOTOPbIE ONPEAEISIOT XPYINKOE pa3pylleHne, Kak HauboJjee onacHoe:
l. KpUCTAIIIMYECKUI U3TIOM
2. HU3Kasi CKOPOCTh PacpOCTPAHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAYUTEIBHOM MPEIBAPUTEIBHON JedopManuu
4. BBICOKAsi CKOPOCTh PaCHpOCTPAHEHUS TPEIIMHbI
4.YkaxuTe BUJ pa3pymeHusi, Ipu KOTOPOM Ha TIOBEPXHOCTH M3JI0Ma HAOIIOIA0T 3 30HBI:
30Ha CTaOUJILHOTO POCTa TPEUIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30HA JIOJIOMA.
1.BsI3KO€ pa3pylieHre
2. yCTallOCTHOE pa3pyllieHue

3. XpynKoe pa3pyLieHue
4. 9aCTUYHO BS3KOE, YACTHYHO XPYIKOE

7.2.8. KomiuiekT 3a1aHuii K JjabopaTopHoii padore

Tema: «BnusHue X0J0JHOW IUIacTUYECKOW nedopManuu Ha CBONCTBA METAJUIMYECKUX
CILUIABOB»

A) OpopMuUTh OTYET MO TEME J1a0OpaTOPHOU PabOTHI.
b) BeimonHuTh 3a1aHus K 1a00paTOpHOM padoTe.

1.M3meputs TONUHY 00pa3iioB. PaccunTtarh cTeneHp miiacTuyecko aedopmaru.
2. I3mepuTh TBEPAOCTH AePOPMUPOBAHHBIX 00pPA3L0B U UCXOIHOTO 00para.
3.IloctpouTts rpaduk 3aBUCUMOCTH TBEPAOCTH OT CTENEHH JedopMaruu.

4. OOBACHUTH U3MEHEHMSI TBEPJIOCTH C YBEJIMUEHUEM CTENEHU Ae(opMariu.
B) Bemonuuth 5 3aaHuii U'TOrOBOro TeCTa.

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1. KpuTtnueckoii cTernensio aedopMariu Uit peKpUCTaUIN3allMOHHBIX TPOIIECCOB Ha3bIBAETCH..

l.crenens aedopmaniy, MPUBOAAIIAS TOCIe HarpeBa AePOPMHUPOBAHHOTO MaTepuana K
TUTaHTCKOMY pPOCTY 3€pHa
2.creneHb JedopMalidi, MPH KOTOPOW JOCTHTaeTcs HAauOOJbIIas BO3MOXKHAs IUIOTHOCTh
Ne(heKTOB KPUCTAIUTUYECKON CTPYKTYPBI
3. MUHUMAaJbHas CTENEeHb AedopMaIlui, IpU KOTOPOH 3amac BS3KOCTH MaTepraia CTAHOBUTCS
paBHBEIM HYIIIO
4. MUHUMaJbHAs CTENeHb JAeopManuu, Mpu KOTOPO pEKPUCTAIIIHN3AIMOHHEIE TPOIECCHl HE
BBI3BIBAIOT POCTA 3€PEH
2. C yBenuueHueM cTereHu AeGopMali TBepAOCTh U MPOYHOCTH ...
1. Bo3pacraroT



2. yMEHBIIAIOTCS

3 He U3MEHSIOTCS

4. cHayajga yMEHbBIIAIOTCS TOTOM YBEITUUMBAIOTCS
3. dedopmariust pacCUUTHIBaeTCS KakK:

1. & =Al/l,

2. e=Allly

3. ¢ =|1< / |0

4. . ¢ :AS/ |o
4. HazoBwure ctaguio neopMany ¢ MaKCUMAJIbHBIM KO3 (QHUIIMEHTOM yIIPOYHEHUSI.

1. nerkoro CKONbXEHUS

2. napabonnyeckas

3. MHO>KECTBEHHOT'O CKOJIbKEHHUS

4. ctagusi 0Opa30BaHUS KU
5. ledopmanonHOe ynpouyHEeHHE 00YCIOBIEHO. ..

l.yBenuueHueM MIOTHOCTH AUCIOKAIUM

2. yBeJIMYEHUEM YacTHUI] BTOPUYHBIX (a3

3. HAKOIUJICHWEM OCTATOYHBIX HAIPSKEHHUHA

4. yMEHBIIEHUEM IUIOTHOCTHU TOYEUHBIX JIe(hEKTOB

7.2.9. KomiuiekT 3aiannii k sadopaTropHoii padore.

Tema: «TepMuyeckuii aHaNIN3 CIIABOB
A) OdopmMuTh 0TUET 11O TeMe JTabopaTOPHOI pabOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHO padoTe.

1.HarpeTs crutaBbl 0OJI0BO-IIMHK C PA3JIMHBIM COJEP>KaHHMEM KOMIIOHEHTOB 10 PacIlIaBICHUSI.
2.3auxcupoBath TEMIIEPATYpPHI CIIABOB IIPH OXJIAKIACHUHN uepe3 Kaxabie 30 cex.
3..IloctpouTs TepMHUYECKHE KpPUBBIE OXJAXKICHUS CIUIABOB M ONPEACIUTh KPUTUYECKHE TOUYKHU
(ha30BbIX NPEBpPAILIEHUI.
4. IloctpouTh QUarpaMMy COCTOSHHMSI «OJIOBO-LIMHK», YKa3aTh Ha3BaHUS JIMHUM JUarpamMMbl U
(a3oBbIE MpeBpaIlEHNs, COOTBETCTBYIOIINE JIMHUSAM TUArpPaMMBbI.

B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.HazoBuTe THII CIlJIaBa, KOTOPOMY XapaKTCpHA JaHHAA KPUCTAJIIIMUCCKAas pCIICTKa

1. TBepaplil pacTBOP BHEAPEHMUS.
2. TBepaplil pacTBOp 3aMELICHMUS.
3. XMMHYECKOE COEANHEHHE.

4. Mexanuueckas CMECh.

O -komMroHeHm A
@ -«orroHeHT B

2.KpuTndeckuM 3apoabIlIeM Ha3bIBaeTCs
1. 3apoapIi TBepAOH (a3bl
2. TaKoM 3apOoIbIIII, POCT KOTOPOTO COMPOBOKIAETCS MOBBIIICHHEM dHeprun [ nboca.



3. 3apobIIll CIIOCOOHBIH K POCTY.
4 XpUCTaITMYECKast YaCTUIIA TIPHMECH.
3.IlpaBuno ¢a3 UMeeT BUL ......

1.C = K+@-1.
2.C=0+K+1
3.C=D-K+1
4.C = K-d+1

4.Ha pucyHke npeicTaBicHa Auarpamma ......

I
K F
1 3 ;
I,[[ |
I | !
a ! EmBEn | B

1.O1HOKOMITOHEHTHASA

2.C XUMHYECKUM COEIUHEHUEM.

3.C oTCyTCTBHEM PAaCTBOPUMOCTH KOMIIOHEHTOB B TBEPOM COCTOSIHHH.

4.C orpaHn4eHHOMN paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5. ABmkymieii cuinoi mporecca GpazoBoro nepexoaa SABIsSeTCs

l.cTeneHp NepeoxIaKACHUsI CHCTEMBI.

2.pa3Mep KPUTHYECKOTO 3apOIbIiia HOBOH (ha3bl.

3.TeMreparypa CUCTEMBI.

4.pa3HOCTh TEPMOAMHAMUYCCKUX TTOTCHITHAIOB (a3.

7.2.10. KomnJiekT 3aganuii k 1a06opaTopHoii padore.
Tema:«AHanu3 quarpaMm COCTOSIHUSI IBYXKOMITOHEHTHBIX CHCTEM)
A) BpINonHUTH HHANBUAYAIBHOE 33/1aHUE.

3apucoBaTh, cOOII0/1as MacITad, JAHHYIO BApUAHTOM JAMArpaMMy COCTOSIHUSI U BBIIIOJIHUTD
cienyromuiee:

a) YCTAaHOBUTH THII JAHHOM JTMarpaMMBbl;

0) ompenenuTh CTPYKTYpHBIM UM  (a30BBIM cocTaB Bcex oOjJacTed ©  OTPa3HTh
€ro COOTBETCTBYIOIIMMHU OYKBEHHBIMH 0003HAUEHUSMH HA AUArpaMMe;

B) OIPENEIUThH MOJ0XKEHHE CIlIaBa, JaHHOTO BAPUAHTOM, Ha TUarpaMMe COCTOSIHUS;

I) ONpEeAETUTbh YHUCIO CTeNeHed CcBOOOJABI CIUlaBa B €ro KPUTUYECKUX TOYKaX HB
TEMIEPATYPHbIX HMHTEpBalaxX MEXIy KPUTHUECKUMU To4YKaMu 1o mpasBwily (a3 ['ubbca u
IIOCTPOUTH KPUBYIO OXJIAKIECHMSI 3TOTO CIIaBa B KOOPAMHATAX TEMIIEpaTypa-BpeMs;

1) ONpeAeNnuTh Ul 3aJlaHHOM BapHMaHTOM TeMIIepaTyphbl cIjlaBa cocTaB (a3 U BecoBOe
COOTHOIIIEHUE (a3;

€) OXapaKkTepu30BaTh CTPYKTYPY 3aJJaHHOTO CIUIaBa MPU KOMHATHOM TeMIepaType.

BapuanTt 1 (1 ene 20 BapuaHTOB AUAarpaMM COCTOSTHHS)
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b) Bemonnuts S 3agaHuii K'TOroBOro TecCTa.

Bapuanr 1 (u enie 10 BapaHTOB TECTOB)

1. Ykaxute ¢a3bl, HAXOAAIMIHUECs B paBHOBecHH Ha JInHUU JIE quarpamMmbl COCTOSTHUS

T 1.B + xxunkocth
2. A+XUIKOCTH
-C: L E 3.A+ B + xunkocts
4.A+B
P o
hi|
A B

2.YKaxuTe KpUBYIO OXJIaX/IE€HUs, COOTBETCTBYIOIYIO CIUIaBy |

11 2.2 3.3 4.4

3.CDopMyJ1a, onpceaciiromasl KoJIm4eCTBo TBCpI[Oﬁ (I)EBLI B TOUKe «b» CIjiaB

I T 1A = ;—‘; % 100%

[ T
\C\/ 2.4 =X x100%
A ac
b
P Q

a I umeer Buf



P w

3.4 = g % 100%
4.A = g x 100%

4.Yxaxure CTpyKTypy ciasa || mpu koMHaTHOI Temneparype

l.a+p
I IT 2.B+A
G - | E 3. B +aBrektuka (A + B)
. \ o 4. B + aBTekTuka (o +)
b
p X Q
i
|
A 1 B

5.VKaKUTE YNCIIO CTENeHEH CBO6OI[BI B TOUKE «a» cruiana |

1. Homs
1{ I 2. Ogna
F 3. IBe
\E /r;‘_ 4. Tpu
1 3 ;
Y |
2 !.11 1 ampn : 5

7.2.11. KomnJiekT 3aganuii k 1a060paTopHoii padore.
Tema: « MUKPOCKOIIMUECKHI aHAJIU3 METAIIOB U CIIaBoB. CTpyKTypa

YIJIEPOJUCTOM CTaIi B PABHOBECHOM COCTOSIHUN»
A) OpopMuUTh OTUET MO TEME J1a0OPaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopatopHoit paborte.

BbruepTuTh AMarpaMMmy COCTOSIHHSL JKENI€30-YIJIEpOJl Ha pPAa3BEpPHYTOM JIUCTE OyMaru.
Iloctpouts Tepmuueckue kKpusble oxyaxaeHus st crained ¢ 0,3 %C; 0,8%C u 1%C c
yKa3aHueM (pa30BbIX NMPEBPALLEHUIN U KOHEYHON CTPYKTYpHI.

[IpoBecTn MUKpOCKONMYECKHH aHanu3 o0pasuoB (5 mr.). OnpeaenuTb MUKPOCTPYKTYPHI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMIHBIX CIUIABOB C Pa3IWYHBIM KOJUYECTBOM
yriepoza (3 mT.), 3BTEKTOUAHOTO U 3a39BTEKTOUIHOTO CILIABOB.

OmnpenenuTh KOJIWYECTBO yriiepoaa B oopasiax gossrekrouanoi ctamu (TOCT 1050-74).

VY CTaHOBHUTH B3aMMOCBSI3b MEK/Y YIJIEPOJIOM U CBOWCTBAMHU CILJIABOB, IOCTPOUTH rpauKu MO
NaHHBIM TabJ. 1 (cipaBoYHbIE MaTepHaIbl).

B) Bemonuuth 5 3aaHuii U'TOrOBOro TeCTa.

BapuanT 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro takoe depput?
1) Xumudeckoe coeiuHEHNE



=

2) Mexanuueckasi CMeCh
3) TBepawlii pacTBOp YIJIepoa B 0-)KEIe3e
4) TBep/plil pacTBOp yriiepoja B Y-Kele3e

2. Kakyto ctpyktypy umeer cimas ¢ cogepxanuem 0,45 %C?
1) IlTepaut
2) @epput + nepaur
3) @eppur + HEMEHTUT BTOPUYHBII
4) ®@epput + EMEHTUT TPETUYHBIN
5) ®eppur

3. IIpu kaxoii TeMiepatrype NpoucxoauT oopazoBanue nepiura B criase 0,50 %C?
1) JIunus PSK
2) JIunua GSK
3) Jluaus SE
4) JIuaus PG
5) Jlunus PQ

4. Kax BBIMJISAUT 1101 MUKPOCKOIIOM (peppuT?
1) B Buzie cBeTIIBIX 3epeH
2) B Busie TEMHBIX 3€pEH
3) B Buie cBeTI0M CETKM 10 IPaHULIAM 3€pEH
4) B BuE CBETIIBIX UTII
5) B Buje cBETIIBIX MEJIKMX YACTHIl IO TPaHULIAM 3€peH

5. Kakoii u3 cruiaBoB OyJeT UMETh BBIIIIE TUNIACTHYHOCTH?
1) Cnag 0,2 %C
2) Cmnas 0,45 %C
3) Crunas 0,8 %C
4) Crnas 0,6 %C
5) Crunas 0,01 %C

7.2.12. KommieKT 3aganuii K 1a00paTopHOii padoTe
Tema: «3akanka yraepoaucTbIX cTayeii»

A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.
b) BeimoanuTh 3a1aHus K 1a00paTopHOM padboTe.

OHpe,Z[CJ'II/ITB TBCPAOCTH 06pa311013 J0 3aKaJIKh Ha HpI/I60pC Poksenna no mxkane B.

OnpenenuTh TeMIepaTypy 3aKajikd MOJTYyYEeHHBIX 00pa3IoB B COOTBETCTBHH C COICPKAaHHEM

yriiepoaa, 1 BpEMs BLIACPIKKHU B II€YU B 3aBUCUMOCTHU OT Pa3sMEpPOB o6pa31103.

[TpoBecTn TEXHOTOTUYECKHI MPOIECC 3aKaJTKH OOpa3IOB B COOTBETCTBYIOIIMX 3aKaJTOYHBIX

cpenax.

3amepuTh TBEPAOCTh 00pa3ioB Ha mpudope Poksema mo mkane C mociie 3aKaiky 1 1o

MOJIYYCHHBIM NaHHBIM MMOCTPOUTH 3aBUCUMOCTH TIOCJIC 3aKaJIKU:

HRC=f(C%), HRC=f(V,). Yepes aHaimm3 TONYYCHHBIX  3aBUCHUMOCTEH

c(hopMyIIHpOBaTh BHIBOJIBI.

I/I3y‘-II/ITB, CXCMATHUYCCKU 3apHUCOBATh U ONUCATb MHUKPOCTPYKTYPY KOMIUICKTA 3aKaJICHHBIX

oOpasmnos npu yBenmuaeHun x500.



[To 3amanuio mpenojaBareist M300pa3UTh Ha JMArpaMMax H30TEPMUYECKOTO IMpPEBpaICHHS
ayCTEHWTa Da3JIM4Hble BHIbl 3aKalku (M3MeHAs T HarpeBa M CKOPOCTH OXJIAXKAEHUS).

Onucartp (a3oBbie IPEBPAIICHUS U KOHEYHYIO CTPYKTYPY CTaJICH.

B) Boinmonanute 5 3agaHuii HTOroBOro TecTa.

Bapuanr 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kako#i u3 criiaBoB 1OCIie 3aKajiKu OyeT UMETh BBIIIE TBEPIAOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa 1oka3aHa Ha pUCYHKe?

1) MapTeHCUT METKOUTOIbYaThINA
2) MapTeHCcuT KpyITHOUT0JIbYaThIi
3) MapTteHcuT + TpOOCTHUT

4) MapTeHCcuT + LIEMEHTUT

3. KakoB MexaH13M MapTEHCUTHOIO IIPEBPALLICHUS?

1) Auddy3ronnsrii
2) besnuddyznonubiit

4. Kakas cTpykTypa copMHUpyeTcs y cTanu Y 8 Mpu yKa3aHHOW CKOPOCTH OXJIaXKICHHUS?

fc A 1) TpoocTuT
2) Maptencut
3) Maprencur + dhepput
n .
—H\k 4)MapTeHCHUT + IEeMEHTUT BTOPUYUHBIN
‘llllll'n
5. CKOJIBKO yTriepo/ia COJEPHKUT MAPTEHCUT cTanu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

7.2.12. KomnuieKT 3aaaHuii K JabopaTropHoii padore.
Tema: «CTpyKTYypa, CBOICTBA U NIPUMEHEHHE YYTYHOB)
A) OdopMuTh 0TUET 110 TeMe JabopaTOpPHOI paboTHI.

b) BemmoaauTh 3amanus k 1abopaTopHOi padore.



1. MeracrabunbHas U ctabuibHas (OTAENBHO) AMArpaMMbl C YKa3aHHEM Ha HUX CTPYKTYPHBIX

COCTaBJISIOLIUX.

W3yuuTh moa MUKpPOCKONOM 1pH yBenndeHnu x500 nmeromuiicss Habop MUKpouuiidos.

3apucoBaTh CXeMaTHYHO MHUKPOCTPYKTYPY.

JlaTh XapaKTepHCTUKY YyTr'yHa IO CIEAYIOIIeH cxeme: KiacCc 4yryHa, mojkiacc, (opma

rpadguTa (sl CephIX YYTYHOB) WJIM TIPOLEHT yriepoaa (s OeNbIX), Croco0 IMOIydYeHus,

XapaKTePUCTHKA METAIUTMYECKONH OCHOBBI.

5. Iloctpouth rpaduku KpUBBIX OXJIAXKICHUS JABYX CIUIaBOB (IO 3aJaHHUIO IpErojaBaTens) C
OINMCAaHHEM TIPOLECCOB, MPOUCXOIAMINX B KKIOH KPUTHYECKOW TOUKE M MEXKAY HHUMH.
DBTEKTHYECKAs U IBTEKTOMIHAS PEAKIIHH.

Hown

B) BeimorHuTh 5 3a1aHMi HTOTOBOTO TECTA.

Bapuanr 1 (u ewte 11 BapraHTOB TECTOB)
1. Kakoii yyryH uzobpaxeH Ha pucyHke?

e~

1) cepwlii € MEIKOIUIACTHHYATOMN
¢dopmoii rpadura

2) cepblil ¢ KPYMHOIUIACTUHYATOMN
¢dopmoii rpadura

3) BBICOKONPOYHBIM Ha (eppuUTHOI

OCHOBE
4) BBICOKOTIPOYHBIM Ha MEPIMTHOU

OCHOBC

»
.
iyl
[
N

2. Kakas ctpykTypa OyneT y KOBKOTO UyTyHa, €CJIHM Mocie TpaduTu3anuy B METaUTMYeCKOU
ocHoBe ocTtasiock 0,8%C?
H®+T
2)O+I1+T
3)MI+T
AT+ I+ 1

3. Kakyro cTpyKTypy UMeeT J03BTEKTUUYECKHM Oelnblil uyryH mpu temneparype 450°C?
1) nepauT + HeMEHTUT BTOPUYHBIN + J1e1e0ypUT
2) nepnurt + eae0ypur
3) nepauT + HEeMEHTUT NePBUYHBIN + 1e1e0ypuT
4) ayCTeHHUT + [IEeMEHTUT BTOPUUHBIN + JleaeOypuT

4. Kakoe npeBpaieHue nporekaet Ha tuauu CD?
1) )KUIKOCTH — LIEMEHTHUT TTEPBUYHBII
2) KHUAKOCTh — IIEMEHTHUT BTOPUYIHBIN
3) KUIKOCTh — ayCTCHUT
4) )KUIKOCTh — JIe1eOypHUT

5. CKoJIBKO yriiepo/ia COAECPKUT NEepIUT B GeppUTO-TIEPIUTHOM KOBKOM UyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C



~

10.

11.

12.

5) 4,3%C

7.2.13. KomnuiekT 3aaaHuii K J1aboparopHoii padore
Tema: «3akaika yriepoanucTbIX CTaIehH»

A) OpopMuUTH OTYET O TeME JIA0OPATOPHOU PAbOTHI.
b) BeimoHauTh 3a1aHus K 1abopaTopHOU padoTe.

OmnpenenuTh TBEpAOCTh 00PA3IIOB 10 3aKalku Ha npudope Poksenia no mkane B.
OmnpenenuTh TEMIEPATypy 3aKaJIKH MOJYYEHHBIX 00pa3IOoB B COOTBETCTBHUHU C COJCPIKaHUEM
yIIIepoJia, U BPEMsI BBIICPKKH B TICYM B 3aBUCHMOCTH OT pa3MepoB 00pas3IIoB.

[TpoBecTH TEXHOJOTHUYECKUI MpPOIeCcC 3aKaIKK O0pa3IoB B COOTBETCTBYIOIIMX 3aKaJIOYHBIX
cpenax.

3aMepuThb TBEpAOCTh 00pa3ioB Ha nmpudope Pokeerta mo mkane C mocie 3aKaiky | 1o
MOJTYYCHHBIM JaHHBIM ITOCTPOUTH 3aBUCUMOCTH TIOCIIC 3aKAJIKH:

HRC=f(C%), HRC=f(V,,).
c(hopMyJIpOBaTh BHIBOJIBI.
N3yunTh, CXeMaTUYECKH 3apUCOBATh M OMUCATh MUKPOCTPYKTYPY KOMIUICKTa 3aKalICHHBIX
o0pa3ioB npu yBenuaeHun x500.

[To 3amanuto mpenojaBaresss W300pa3uTh Ha JUArpaMMax H30TEPMUYECKOTO IMPEBpAILCHHUS
ayCTEHUTa pa3UyYHble BHIbI 3aKaJKh (M3MeHsss T HarpeBa M CKOPOCTH OXJIXKICHUS).
Omnwucath (a3oBbIe MPEBPAIICHUS H KOHCUHYIO CTPYKTYPY CTaJICH.

qepes aHaJIu3 IMMOJIYYCHHBIX 3aBHUCHUMOCTEH

B) BeimoaauTh 5 3a1aHU HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 11 BapuaHTOB TECTOB)

1. Kako#t u3 criiaBoB 1ociie 3aKajiku Oy/IeT UMETh BBIIIE TBEPIOCTh?

1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa nokasaHa Ha pucyHKe?
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1) MapTeHCUT MEIKOUTOIbYATHIN
2) MapTeHCUT KpYITHOUT0JIbYaThIN
3) MapTeHcHT + TPOOCTHUT

4) MapTeHCHUT + LIEMEHTUT

3. KakoB MexaHM3M MapTE€HCUTHOI'O MTPEBPAIICHUS?

1) Auddy3nonusiit
2) be3nudpy3roHHbIHM

4. Kakas cTpykTypa copMHUpyeTCs y cTanu Y 8 Mpu yKa3aHHOW CKOPOCTH OXJIaXKICHHUS?



fc 1) TpoocTuTt

A 2) MapreHncur
3) MapreHcut + Gepput
—, 4)MapTeHCcUT + IEeMEHTUT BTOPUYHBIN

)

T

5. CKOJIBKO yIJIepo/ia COAEPKUT MAPTEHCUT cTaiu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

7.2.14. KommJiekT 3aganuii Kk 1a0opaTopHoii padoTe.

Tema: «HMcciaenoBaHue BIMSHHSA CKOPOCTH OXJIAXKACHUA Ha TBCPAOCTbH yrnepoz[HCToﬁ

cTajim»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeimoanuTs 3amanus kK 1abopatopHoii padbore.

. 3yunTh OCHOBHBIE BHJIBl TEPMUYECKOM OOpaOOTKM yIrJIEpOAMCTON CTAlM U MOJydaeMble MpU
3TOM CTPYKTYPBHI.
. Onpenenuts Temreparypy HarpeBa MUCCiIelyeMOou cTau.

ITpoBectn oxmnaxaeHue OOpa3OB C Pa3IUYHOW CKOPOCTBIO, HCIHOJIB3Ysl Pa3IMYHbIE BHJIBI
TEPMUYECKOI 00pabOTKU U Cpebl OXTKACHUA: OTXKUT (OXJIaXIEHUE C MEeYbI0), HOPMAIN3ALUIO
(oxJlax/1eHHe Ha BO3/1yX€), 3aKaJKy B Macje U BOJE.
. OnpenenuTth TBEPAOCTh CTAIU B 00pa3lax, OXJAXKJIECHHBIX C Pa3InYHOI ckopocThio. [TocTpouTh
rpaduk 3aBucumocTs TBepaoctu cramu (HRC) ot ckopocTr oxnakaeHusl.
. I306pa3uth 1uarpaMMy M30TEPMUYECKOT0 MPEBPALICHUS ayCTEHUTa, yKa3aTh Ha3BaHUE JIMHUNA U
oOnactu (pa30BbIX MpEBpalLIEHUH.
. OnpenenuTh MHUKPOCTPYKTYPY CTaJIH MOCIHIE PA3JIMYHBIX BUJOB TEPMUUYECKOH 00pabOTKU IO at-

Jacy MUKPOCTPYKTYP.

B) Bemonsuth 5 3aaHuii U'TOrOBOro TECTA.

BapuanT 1 (1 enie 8 BapHaHTOB TECTOB)

1.C yBenuueHneM CKOPOCTH OXJIaKJICHUS TUCIIEPCHOCTH (PEPPUTO-TIEMEHTUTHON CMECH. ..

1. Bo3pacraer

2. yMEHbIIAeTCs

3. He U3MeHseTcs

4. wW3MEHSETCS MePUOTNICCKU

2.C yBennueHUEM CTETICHH MEePEOXIIaXKICHUS YUCIIO 3apO/IbIIIeH, 00pa3yIIIUXCs B €IUHUILY

BPEMEHH. ..

1. Bo3pacraer
2. yMEHbIIIAeTCs
3. HE u3MeHseTCs
4.cHayaso BO3pacTaeT, a 3aTeM YMEHbIIIAeTCsl.
3. Tepmuueckas 00paboTKa, COCTOSIIAs U3 HATPEBa CTAIM B ayCTEHUTHYIO 00JIaCTh, BBICPKKU U

OXJIAXKIACHWA Ha BO31yXC HA3bIBACTCA. ..

1. 3akanka
2. OTIyCK



3. HOpMalTU3aus
4. oTKUT

4.Ykaxxute MaTeEMaTUYECKOE BBIPAXKEHNUE, OIIPEEISIONIEE 36PHOIPAHUYHOE YIIPOUHEHHUE.

1.
2.

3.
4.

or = 0y + kd~
o, + aU"C™

oy + aGb\/E

ot
ot

1/2

op = 09 + aGb?L
5. HauboutbIyro TBEpAOCTh, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTaBIISIFOIINX, HMECT..

1. nepaut
2. TPOOCTHUT

3. copOur

4. peppur

7.2.15. KomnuiekT 3aaaHuii K 1aboparopHoii padore

Tema: «OTnyck cramm»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BemonuuTh 3a1anus K 1abopaTopHO pabdoTe.

1. OmnpegenuTs TeMneparypy 3aJaHHOTO MPENOJaBaTeNeM BHAA OTIMYCKA M BPEMS BBIIEPKKH
o0pasua npu BEIOpaHHOU TeMIiepaType.
[IpoBectu oTIycK 0Opa3IOB.

3. Omnpenenuth Ha TBepaomepe mo mkame C TBEpIOCTh OTIMYIICHHBIX 00pa3noB IlocTpouTh

N

zapucumocth HRC=f(T,y; ) mist cranu 45 1 0ObACHUTH IIPUYHHBI [IAJIEHUS TBEPAOCTH.

4. (CxeMaTWYeCKH 3apUCOBATHh CTPYKTYpPy MOCIE BCEX BHUIOB OTIIYCKa W OMHUCATh MPOIECCHI,

MMPOTCKAOIIUC B YFHCPOHHCTOP’I CTaJIi IIpU HU3KOM, CPEAHEM U BBICOKOM OTITYCKE.

B) Bemonuuth 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (u emte 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa MMeeT Bblllie IUIACTUYHOCTh?

1)

2)

2. Jlng kakux aetaneil IpUMEHSIETCS CPEHUM OTITYCK?

1) Inst uHCTpyMEeHTa, pacCYMTaHHOTO Ha Oe3yJapHble Harpy3KH
2) 51 TAXKENo HarpyKeHHBIX IIECTepeH

3) ns peccop, npyKUH

3. Kakyio TepMuyeckyro 00paboTKy HeoOXoaumo TmpoBecTH s ctamu 50 co CTpYKTypoit

MapTEHCHUTA, YTOOBI OJIYIUTh CTPYKTYPY copOuta?
1) Otnyck (300 —400) °C
2) Otnyck (500 — 600) °C
3) 3akainka + BBICOKHH OTITYCK
4) 3akanka + CpeTHUIA OTITYCK

3)




4. Kako# nporecc NpoTeKaeT B CTalId MPU HU3KOM OTIycKe?
1) YMeHbllIeHHE CTETEHH TETPArOHAJILHOCTU PEIIETKH MApTeHCHTa B pe3yJibTaTe YaCTUYHOU
nuddys3un yriaepoaa
2) IlonHeiii pacnajg MapTeHCUTA
3) OGpa3oBaHue £-KapOUI0B
4) TlpeBpaienue Aoer. B Moy,

5. Ha xakue ¢a3bl pacriafgactcss MApTCHCHT IIPH BBICOKOM OTITYCKe?
1) ®epput
2) ®@epput + LIEMEHTUT
3) LemeHTHT
4) Aycrenut

7.2.16. KomnuiekT 3anaHuii K 1aboparopHoii padore
Tema: «OTxUT cTasICh»

A) OdbopmMuTh 0TUET 110 TeMe JTabopaTOPHOI paboTHI.
b) BeimoaHuTh 3a1aHus K 1aOopaTopHOU padoTe.

1. Tlomy4yuTh OMBITHBIE OOpa3Lbl, 3aMucaTh MApKy CTaIM, UCHBITATh TBEPIOCTH OOpa3IoB IO
Pokgemny (mkana B).

2. 3akamuth 00pasmsl oT Temmeparypbl Ac3 + (30...50)°C c BbIIEp)KKOH WX MpH yKa3aHHOM
Temneparype 1SMUH K OXJIaXIeHUEM B BOJI€ M UCHBITATh HA TBEPAOCTh 10 PokBemny mocie
3akainku (mkana C).

3. Harperb 3akanenusie o0pasubl 10 TemmepaTypsl Acst(30...50)°C u BblIepkaTh UX B IeUd
15vmun. Oxyaguth obOpaser; Ne 1, moanexamuii HOpManau3alld, Ha CIOKOWHOM BO3IyXe.
Ilepenectn obpazery Ne 2, moanexauii H30T€PMUYECKOMY OTXKHTY, B IeUb ¢ TEMIIEpaTypou
690...700°C, BeinepkaTh 30MUH M OXJIAAUTh HAa CHOKOWHOM BO3/1yX€.

4. 3auucTUTh TepMHUYECKHM OOpaboTaHHBIE OOpa3lbl HaXJAa4HOM Oymarol M HCHBITaTh Ha
TBepAocTh o PokBemny (1kana B) nocie orxura.

5. CxemaTH4yecKH 3apucOBaTh MHMKPOCTPYKTYpBI IOCIE 3aKaJKH, H30TEPMHUYECKOTO OTXKUTa,
HOpMAJTM3aIllUl C ONHMCAaHUEM DPEXHMOB TEPMHUYECKOW OOpabOTKM M yKa3aHHUEM CYIIHOCTH
CTPYKTYPHBIX IPEBPALICHUH.

B) Bemonuuth 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)

1. Kakass crtpykrypa chopmupyercs y 3adBTEKTOMIHOW CTadM NPU H30TEPMHUECKOM pacrajie
AyCTEHHTA TI0 TIPUBEJICHHOMY PEKUMY?
1) Ilepaut
0, % 2) ®epput + nepiut
LC x—i—\ - Ac3 3) Ilepiut + UEMEHTUT BTO
= - - Acl PUYHBIN

4) Tpooctur
5) Copbut




2.

YKaxure TEepMHUECKYI0 00pabOTKy, KOTOpYI0 HEOOXOAMMO TIIPOBECTH TMEpe] 3aKalIKou

333BTCKTOHHHBD(CTaHeﬁ.

1) Pexpucrannn3zalnoOHHbINA OTHKUT
2) Hopmanu3anus

3) Otnyck

4) TTonHBIH OTXKUT

3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojae. Onpenenure BUII TEPMHUECKON
00paboTKH.

4.

1) OTxur nosHeIH

2) OTKUT HETTOJTHBIN

3) 3akanka nosjaHas

4) 3akanka HeToJHas

5) Hopmanuzanus

Kakyio TtepMuyeckyro 00pabOTKy HEOOXOIUMO NPOBECTH, YTOOBI YCTPAHUTH CTPYKTYpPY

BUJIMAHILITET TIOCJI€ CBAPKH?

5.

1) ITonHBIH OTHKHT

2) Henonuelii oT>xUr

3) PekpucTainin3aiiiOHHBINA OT)KUT

4) Otnyck

Vxkaxute Ha C-00pa3sHbIX KpPUBBIX TOUKM Hayala M KOHIIA pachaja ayCTeHHTa IpHU

MU30TEPMUYECKOM OTKHIE IO YKA3aHHOMY PEXKUMY.

t,°c 1) al
2)c,d
3)a, c
4) b, |
5)a,d

el

lgT

7.2.19. KomnuieKT 3a1aHuil K IPIAaKTHYeCKOH padore.

Tema: «MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPHUAIIOB)»

A) OhopMuUTh KOHCHEKT 10 TeMe JabopaTOPHOI paboTHI.

1. Yka3aTb OCHOBHBIE IPU3HAKH KiIaccu(UKaAIMY MaTEpPUAJIOB.

2. OnucaTth NPUHLIUIBI MAPKUPOBKH OCHOBHBIX IPYIII YEPHBIX U IBETHBIX CILIABOB.

3. st ka0 TPYIIBI CTUTABOB YKa3aTh OCOOEHHOCTH CBOMCTB M 00JIaCTH TPUMEHEHUS.

b) Bemonnuts 5 3amanuii utoroBoro tecra. Kiaccuduiuponarts, pacmmppoBaTh MapKu

CIIJIaBOB.

Bapuanr 1 (1 eme 14 BapuaHTOB TECTOB)

Cr5T me.

V10A
18X2H4MA
K460-3
BpKMu3-2



7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3. Bonpochbl K MPOMEKYTOUYHOM aTTecTallNMu

Ne i/

BOHPOCLI K 3a4€Ty

TuIe! KPUCTATINIMYCCKHUX peH_IéTOK U UX OCHOBHBIC XapPaKTCPUCTHUKH. OCHOBHBIE CBOMCTBA

. KPUCTAIIJIOB: aHU30TPOITHUS U TIOJTUMOP(HU3M.

2 Tunbl cBsA3eil: MOHHAs, KoBaJleHTHas, BaH-nep-Baanbca, metamnmueckas. Ix ocobeHHOCTH
1 BJIMSIHUE HAa CBOMCTBA KPUCTAJLJIOB.

3 |dedexThl KpUCTAITUYECKOTO CTPOSHUS, TEOMETPUIECKas KIacCU(DUKAIIHSL.

4 Toueunbie pgedexTsl. MexaHuU3Mbl HMX 00pa3oBaHHsA. 3aBUCUMOCTb PaBHOBECHOMU
KOHIICHTPAIlMW BAKAaHCUM OT TEMIIEpaTyphI.

5  Jluddysus. Mexanuzmsl quddysun. [lepBroiii 1 BTopoii 3akoHbl Duka.

6 /lucnokanuu. BnusHHUE MIOTHOCTH IUCIOKAlMA Ha MPOYHOCTHBIE CBOMCTBA KpHUCTAJIIA.
Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.

7 (OKCIepUMEHTAIbHBIE 3aKOHOMEPHOCTHU IUIACTHUECKON Aedopmainuu. MexaHU4ecKue
CBOMCTBA U UX XaPAKTEPUCTUKH.
/lebpopmarmonnoe ynpounenue. [Ipupoga nHakiena. Tekcrypa nedopmanuu. MexaHu3Mb]

8 [mmactmueckoil nedopManuu: CKOJBXKCHHE, JBOWHUKOBAHWE, MEXAaHU3M TEOPETHUYECKOM|
MPOYHOCTHU, MEXaHU3M AU(PDY3MOHHON MONTZYyYECTH. .

9 Jleopmarusi MOTUKPUCTAIUIMYECKUX Te. 3E€pHOTPAHUYHOE YIpOYHEHHE. 3aKoH XoIia-
[leTya.

10 CriocoObl  YIPOYHEHHUS  MaTepUAJIOB: TBEPIOPACTBOPHOE, BTOPHUUHBIMH (azamu. [ledopmarius
MMOJIMKPHUCTAIUIOB U 36PHOTPAHUYHOE YIIPOUHEHHUE.

11 [Knaccudukaiys U BUIBI MEXaHUIECKUX UCTIBITAHHUM: CTATHUECKUE, IMHAMHUYCCKHE, YCTATIOCTHBIE.

12 McnbiTanne MeTauioB Ha TBEPAOCTh. McibiTaHue Ha pacTskeHue. McnplTaHus Ha yAapHYIO
BA3SKOCTH U HUKJIMYCCKYIO MMPOYHOCTD.

13 |Pa3pymienue xpynkoe u Bsi3koe. TeMreparypHbIil HOPOT XJIaJHOJIOMKOCTH.

14 TepMoanHaMuyeckue  OCHOBBI  (pasoBbix  mpeBpamieHuil.  (TepmoauHamuueckue
noTeHuanbl, Ga30BOE paBHOBECHE, BTOPOU 3aKOH TEPMOTUHAMUKH. )

15 [[TonsaTus cucrema, crijas, (ha3za, KOMIOHEHT, MEXaHUYECKAsi CMECh.

16 Kpucrammszanus v ee stanbl. KpuTHdeckuid 3apOoApllll U 3aBUCUMOCTh €r0 pa3MEpOB OT
CTENEHU MEePEOXIIAKICHHUS.

17 [BakonomepHoctu kpuctamnuzanuu. Kpussie Tammana.

18 @Da3pl B cruiaBax. TBepAble pPAacTBOPbl W WX THUMNBL. YCIOBUS HEOIPAaHUYEHHOMN
[PACTBOPUMOCTH.

19 |®a3sl B crutaBax. XMMHYECKHE COSTMHEHUS U IPOMEKYTOUYHBIE (a3bl.

20 [Metonsl noctpoenus auarpamm coctosiuus. IlpaBuio ¢a3 'n606ca.

21 OCHOBHBIE THUMNBI auarpaMMm coctosiHus. I[lpaBuna koHonpl. Kpucrammszauus u
CTPYKTYpOOOpa30BaHHE CILIABOB.

22 I[I/Ial"paMMBI COCTOsIHHUA CIIIIaBOB, 06pa3y10mnx OrpaHUYCHHBIC TBEPABIC PACTBOPHI. I[HarpaMMa C
YBTEKTHKOI. I[I/Ial"paMMBI COCTOsHHA CIIJIaBOB C O6pa3OBaHI/ICM MIPOMCIKYTOYHBIX (1)8.3.

23 I[I/Ial"paMMBI COCTOSHUSA CIUTABOB C INICPUTCKTUYCCKUM U 3BTCKTOUIHBIM IIPCBPAILICHUAMU.
[IpaBuno KypHakoBa

24 BiusHue npumMeceid Ha MPOIECCHl  KPUCTAUIM3AUUMU M PEKOMEHJAIUMU 10  HX

CITOJIB30BAHUIO.




Ne i/t

Bonpocsl k 3aueTy

2r. /lnarpamma cOCTOSIHUSA kKene30-yriuepoa. Da3pl, TMHUH, KPUTHYECKHE TOUKH.

28. |[lnarpamma cocrosiHus kenezo-yriepold. Kpucramnuzanus U cTpyKTypooOpa3oBaHHUE
cTajeil.

29. BapucHMOCTh CBOFICTB cTaeil OT coAepKaHUs yriiepoJa.

30. [d.c. xene3o-yranepoa meracradmibHas. Kpucranmuzanus U cTpyKTypooOpa3oBaHue OembIxX
uyrynoB. O0nacTb NpUMEHEHHUSI.

31. [d.c. xenezo-yrnepon crabunpHasg. Kpucramumsauuss U CTpyKTypooOpa3oBaHHE CEpbIX|
uyrynoB. O6nacts npuMenenus. Knaccuduxanus cepbix uyryHoB. CriocoObl MOTYYEeHHUS.

32. [ IpeBpaleHus B cTaisx npu Harpese. PocT ayCTeHUTHOrO 3epHa

33. |luarpamma M30TEpMHUYECKOTO MPEBpAIIEHUSI AYCTCHUTA. BIHMSHME CKOPOCTH OXJIAXKICHHUS
Ha CTPYKTYPY M CBOWCTBA CTAJICH.

34. [MaprencutHoe npespaiieHue. OCHOBHbIE OCOOEHHOCTH, KHHETHKA PEBPAILCHUS.

35. TepmooOpaboTka. Kitaccudukarus 1 OCHOBHBIE TEXHOJIOTUYECKHE ITAPAMETPHI.

36. [3akanka. Ha3nauenuwe, BHUIBI 3aKaiKu, CTPYKTypa cTajieii mocie 3akanku. CrocoObl
3aKajKy.

3r. [IpeBpalieHus mpu OTITyCKE.

38. Pasmime cpoiicTs IPOAYKTOB 3aKaJIKU U OTITYCKA (IJIACTUHYATBIX U 3€PHUCTBIX CTPYKTYP).

39. Buel oTIycka, UX Ha3HaYEHUE, CTPYKTYpa CTaJeH MMoclie OTIYCKa, pa3Iuyusl B CBOMCTBAX.

40 \Omsur 1 1 2 pona. TexHonoruueckue napamMeTpsl 1 Ha3HAYEHHE OCHOBHBIX BHJIOB OTXKHTA.

41. [[Ipoueccol, mpocxoasiue B 1eOpMUPOBAHHBIX CIUIaBax npu Harpese. CyIHOCTh U
CTaJUMHOCTH PEKPUCTAIUTM3AIMOHHBIX TPOIECCOB.

42. [IpokanrBaeMOCTh U 3aKaIMBAEMOCTh ctasield. JlerupoBanubie cranu. Knaccudukanus JI19
[0 BIMSIHUIO Ha MOJIMMOPGU3M U IO B3aUMOJICHCTBHIO C YTIIIEPOJIOM.

43. |BnusiHMe JNerupyromux 3JE€MEHTOB Ha TEXHOJIOTMYECKHE MapaMeTpbl TEepPMHUYECKOH
00paboTku. Biusuue JID Ha npokannBaeMocTh cTajiel.

44. Knaccudukanus JIC o cTpykType B HOpMAJIM30BAHHOM M PaBHOBECHOM COCTOSTHUU

45. Bakanka 6e3 nosimMopdHoro npesparieHus. CTaquiiHOCTh TPOLECCOB CTAPEHHUS.

48. l0croBHEIe Byl XTO. CylmHOCTh, TEXHOIOTMYECKHE TapaMETPhl, HA3HAYECHHUE.

47 TMO, ocobeHHOCTH (OPMUPOBAHUS CTPYKTYPhI U CBOMCTB cruiaBoB mpu TMO.

48. Knaccudukanus u MapKupOBKa KOHCTPYKIITMOHHBIX MaTepranoB. CrelraabHbIe CTaH.

49. [[BeTHBIE critaBbl. OCOOEHHOCTH CTPOEHUS, CBOMCTBA, 00J1aCTh TPUMEHEHUS.

50. [Hemerannuueckue marepuaibl (MJIACTMAcChl, pe3uHbI, cTekina) OCOOEHHOCTH CTpPOEHUS,

CBOIicTBa, 00JaCTh MPUMEHEHMUSI.
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7.3.3. Kputepun u HOpMbI OLEHKH

dopma
NpoBeIeHus!
Cemectp . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTalnu
3 3a4eT Ecnu utoroBelit peiTUHT

«3a4YTCHO»

cocTaBiseT 55 u 6oliee DaUIOB

«HEC 3a4TCHO»

Ecnu utoroBelit peiTUHT
COCTaBIISIET MEHEE 55 OaIIoB
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHuK, ydeOHOE

KoJsimuecTtBO B

Ne nocooue, yueoHo- HayHOH
3 ABTOPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) i TI'ox u3nanus oudamoTexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumenoBanmue
NPAaKTHKYM, JP.) 3EC
MarepuanoBenenue : yaeonoe mocoodue / 1.
’g' g EZEEIHEEB’ A. bonaeipes, C. B. laBbinos, JI. U.
1 T JOB, [Tonosa, M. H. TropskoB. — Bosoraa : YuyebHoe mmocodue 2020 SbC Jlanp
JI. U. I1omoga,
M. H. TIobLKOE Wundpa-Umxenepus, 2020. — 424 ¢. —
) P ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueouuk / C. U.
C. U. boronyxos, Boronyxos, E. C. Kozuk. — 2-e uzg. —
2 E. C. Ko3uk Mocksa : Mammnoctpoenune, 2020. — 504 YuacOmmx 2020 IBC Jlans
c. — ISBN 978-5-907104-39-6.
TexHOMOTHUS KOHCTPYKIIMOHHBIX
4 | A. B. JIykpsiHUyK MATepHaIoB ; yuebroe nocodue / A. B. VYuyebHoe nocobue 2020 ObC Jlanb

JIykpsHuyk. - Xabaposck : JIBI'VIIC, 2020.
- 192 ¢ - ISBN 978-5-8381-3428-7..




8.2. JlomostHUTEIbHAS JIUTEpaTypa

Tun (yueOHUK, ydeOHOE

KoJsimuecTtBO B

HAY4HOI
Ne ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) nocodue, y4edHo- TI'ox u3nanus 61/16J1}1:10Te1<e/
n/n MeToIMYecKoe nocooue,
npaKTHKYM, 1p.) HaumenoBanmue
’ IbC
1 | Connues IO.IL [u np.] ; nox | CnenuanbHble MaTepUalbl B YueOHuK 2014 3BC "IPRbooks"
pen. FO.I1. Connuena MAIIMHOCTPOCHUH [ DIEKTPOHHBIN pecypc]|
2 O. A. Macanckuii [u 1p.] MarepuanoBe/ieHHEe U TEXHOJIOTUH VYuebHoe mocobue 2015 3BC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepuasoB [ DJIEKTPOHHEIN pecypc] COM"
3 | Ap3amacos B.b [u 1p.]; mon | MaTtepuanoBeneHue U TEXHOJIOTUS YyeOHuk 2011
pen. KOHCTPYKLUHOHHBIX MAaT€pHUAJIOB 9BC
B. b. Ap3zamacosa, [DneKTpOoHHBIN pecypc] «bubnuorex»
A. A. YUepenaxunHa
4 IO. I1. 3emckoB Martepuanoenenue : yueOHoe nocodue / YuyebHoe mmocodue 2019
1O. I1. 3emckoB. — Cankr-IlerepOypr :
Jar, 2019. — 188 ¢. — ISBN 978-5-8114- ObC Jlatb
3392-6.
5 | I'.B. KueBuos [u np.]. VY4ebHoe nocobue 11 BBITOJTHEHHS JlaGopaTopHblii 2016 Penosutopunt
71a00PaTOPHOro NPAKTHKyMa MO KypCy NIPAKTUKYM Ty
«MartepuanoBeneHrue» sl TEXHUYECKUX
HaNpaBJICHUH MMOATOTOBKU OaKaIaBpoOB
6 | Amutpenko B.IT., MarepuanoBeneHue B MAIIMHOCTPOSHNUN 2016 9bC
Manyitnosa H.b [DnexTpoHHbIH pecypc] VYuebHoe nocobue "ZNANIUM.
COM"
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8.3. [lepeuens pecypcoB HHGPOPMAIHOHHO-TETeKOMMYHUKANIMOHHOH ceT ""UHTepHeT"

e «BecTHUK MarHUTOrOPCKOTO rOCYAapPCTBEHHOTO TEXHMYECKOro yHHBepcutera um. [.J.
Hocosay, http://vestnik.magtu.ru

e «Bectanuk Camapckoro TrocyJapCTBEHHOTO TEXHHYECKOro yHuBepcutera. Cepus:
TEXHUYECKHEe HayKu», http://science.samgtu.ru/node/31

o «JIuteé m MeTamuryprus» http://lim.bntu.by

o «Texnosorus meramio» http://www.nait.ru

e «IlepcriektuBHBIC MaTepuanb» http://Www.j-pm.ru

e  WebofScience[DnekTpoHHBIN pecype]| : MyJNIbTHIUCIUIUIMHAPHAS pedepaTtuBHas 0Oa3za
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016- ) — Pexum JOCTYyTIa
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc., aHIIL.

e Scopus[DnekTpoHHBIH pecypc] : pedepatuBHas 0a3a ganubsix. — Netherlands: Elsevier,
2004— . — Pexxum noctyna : SCOPUS.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHri.

e Elibrary[DnexTpoHHbIi pecypc] : HayyHas 37MeKTpoHHas oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxkpana. — 3. pyc., aHriL.

e SpringerLink[Dnektponnsiii pecypc] : [6a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

e ScienceDirect[DnekTpoHHbIii  pecypc] :  KOJUICKIIUS  DJIGKTPOHHBIX  KHUT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari. ¢ skpana. — 3. aHri.

e Cambridgeuniversitypress| DIeKTpOHHBIA  pecypc| : IKypHAIbI UW3JaTCIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum pocryma : cambridge.org. — 3arm. c
3KpaHa. — 3. aHr.

e NEICON[OnekrpoHHBId pecypc| : deKTpoHHas WHGOpMANMsS : apXHB HAayYHBIX
xypHanoB. — Mocksa : HOUKOH, 2002— . — Pexxum mocryma : neicon.ru/resources/archive. — 3ara.
¢ fKpaHa. — 3. pyc., aHTIIL.

8.4. IlepeueHb NpOrpaMMHOro odecneyeHus

Ne HaumenoBanmue I1O PexBu3uTHI 10r0BOpa (1aTa, HOMEP,

n/n CPOK JAeHCTBHA)

1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JIeCTBUS — OECCPOUHO;

KoHTpakT Ne 1653 ot 14.12.2018, cpox
JeicTBUSL — 6ECCPOUHO

2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeCcTBHUS — OECCPOUHO
AcademicEdition

3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH 70roBop Ne 614 ot

20.06.2023, cpok nercTBHs — 10
31.12.2023 BKJIIOYUTEIBHO



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
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8.5. Onucanue MaTrepuaibHO-TEXHUYECKO 0a3bl, HEOOXOAMMOM JJIs1 OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPOIEcca MO0 TUCHMUILINHE

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX

Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne JAp. 00bEKTOB /ISl NIPOBEAeHUs

/0 | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
NOMeIeHUuH JJISI CAMOCTOATEILHOM

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

JlaGopartopust "TepmooOpaboTka | CTOIBI YyYCHHYECKHE JIBYXMECTHBIE, CTOJ
marepuaioB" YueOHas ayauTopus IS | TaOOpaTOPHBIN, CTOJ MPEIOIaBaTeIbCKUH,
MPOBEJCHUS JIaOOpaTOPHBIX padoT. CTYN MPenoaaBaTeIbCKUiA, J0CKa
1 E-105 ayuTOpHast (MenoBas),

Metautorpaduaeckuii Mmukpockon MHWM-
7. Ileun, TBEpAOMEPHI, TEPMOIIAPBI, CTAHOK

MOJIMPOBATIBLHBIN
VYuebnast aymautopuss ans  nposeaeHus: | CToisl Y4EHUYECKHUE (MOHOOJI0KN)
3aHATUM  JIGKIMOHHOTO  THUMA. Y4eOHas | IByXMECTHbIE, CTOJI IPEIoJiaBaTelIbCKUil,
ayIuTopus.  JUISL  NPOBEIEHUS  3aHATHH | CTYyI IIpenoaaBaTeIbCKU, Jl0cKa

CEMHUHAPCKOro TUMa. YueOHas aynuTopus Uil | ayAUTOpHasi (MeaoBasi). DKpaH HaBECHOM,
KYpPCOBOTO TPOEKTUPOBAHUS (BBIMOJHEHHUS | CTAIIMOHAPHBIA  MPOEKTOp,  IPOIIECCOp,
2 | KypcoBbIX paboT). YueOHas aygUTOpHs IS | MBI  KOMIBIOTEpHAs,  MyIbT  JUIA
MIPOBE/ICHUS TPYIIOBBIX M MHAUBUAYAIBHBIX | MPOEKTOpa

KOHCYyJbTallMii. Y4eOHas aynuTopus Ui
MIPOBEICHUS 3aHATUN TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTECTAlUU.

I'-326
JIabopatopus «Meramtorpadus». CTONBl y4YeHWYECKHE IBYXMECTHBIC, CTOJ
VYueOHas  aymuTopusi sl MPOBENCHHS | JTAOOPaTOPHBIN, CTOJ TPENOIaBaTeIbCKUH,
7a00paTOPHBIX padoT. CTYI NpenoaaBaTeIbCKHT, J0CKa
3 | E-203 ayJauTOpHAs (mMenoBas), MaKeTBhI
KPHCTAJUTMIECKUX PELIeTOK, atiac
MHUKPOCTPYKTYp,  MeTaJUIorpaduvecKuit

Mukpockon MUM-7.

Komnelorepusiit knacc. YueOHas ayauropus | CTossl Y4EHUYECKUE JIBYyXMECTHBIE
JUIsl TIPOBEJICHUS 3aHSATUH JIEKIIMOHHOTO THMA. | (MOHOOJIOK), Jlocka TpexCeKIMOHHas
VYuebHast ayauTopusi 1T TPOBEIEHUS | ayIUTOpHAs (menoBas), CTOJ
VYyebHass  ayauTopus AN IPOBEAEHUS | MpenojaBaTelbCKH, CTYJ
nabopaTOpHBIX PabOT. YdueOHas ayauTOpHsl | MIPETo1aBaTelIbCKUH, MIPOEKTOP
UL KypCOBOTO IPOEKTUPOBAHMS | MyJIbTUMEINNHBIN,OKpaH UIsl IPOEKTOpA ,
4 | (BbIIOJHEHUS KYypCOBBIX paboT). VYueOHas | TymMOa HamojpHas. TyM0a HacToJIbHas,
ayaquTopusl JUId TIPOBEICHUS TPYNIOBBIX M | Kadenpa

WHAUBUAYAJIbHBIX KOHCYJIbTaUUNd YueOHas
aynIuTopus  JUIL  TNPOBEIEHUS  3aHATHH
TEKYIIEro KOHTPOJIA M  HPOMEXKYTOYHOU

aTTeCTallHH.
E-214
AynuTopHIo Ui poBeieHUsT BeO- Cron, cTynbsi, KOMIIBIOTEp, Kamepa,
5 .
koH(pepermmid YJIK-303 MHUKPO(DOH.
6 [Tomemenue st camocTosATeNbHOM padboThl | CTOMBI Y4YEHHYECKHE, CTYJIbS
obyuarontuxcs [-401 yaennueckue, [IK ¢ BBIXOgOM B CETh
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HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)
HutepnHer
[Tomemenue st caMOCTOSATENBHONH padoThl | CTONBI-IAPTHI IBYXMECTHBIC, CTYJbSI, CTOJ
obyuaronuxcs J1-409 MPETo/1aBaTeNIbCKUH-, CTyJ
MpEenoIaBaTesIbCKui, MepeABUKHAS TOCKA,
7 JKpaH, poLeccop, MIPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIBKOTCPLI IJIA
CTYACHTOB C BBIXOJAOM B CCThb HMHTCPHCET,
KOMITBKOTCP NPCIOgaBaTCIIs.
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