MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEXKACHUE BBICIIEr0 00pa30BaHMs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET

b1.5.10

(uHOeKC OUCYUNIUHbL)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

Marepuanoseaenue u TKM

(HaumeHoB8anue OUCYUNTUHDL)

110 HalIpaBJICHUIO IOATOTOBKHU
22.03.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBJIeHHOCTH (MTPOQUIIB)
COBpCMeHHBIe MaTepurajbl U TCXHOJIOIUH UX IIPOU3BOACTBA

dopma oOydeHHsI: O4YHas

I'ox Habopa: 2020

O6mas Tpynmoemkocts: 8 3ET

Pacnpeneﬂeﬂue JaC0B JUCIHHUIIMHBI 110 CEMECTPaM

Cemectp 2 3

dDopmMa KOHTPOJIA 3a4eT 3a4eT Hroro
Bun 3ansaruit
Jlexum 34 34 68
JlaGopaTopHbIe 34 34 68
[TpakTnyeckue 18 18 36
Pykosoacrtso: PI'P
[TpomexyTouHas arTecTanus 0,25 0,25 0,5
KonraktHas pabota 86,25 86,25 172,5
CamocTosTenpHas padora 21,75 93,75 115,5
KonTpoJib
Hroro 108 180 288

4 )

JOKYMEHT MOAMUCAH
SNEKTPOHHOW MNOANUCHIO

Ceptudukat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenueaHos AnekcaHap Cepreesny
[ewcTeuTeneH: ¢ 08.11.2022 go 08.11.2023

. J




Pabouyto mporpammy coctaBui(u):
JOIIEHT, KaHauaat gpus.-mat. Hayk, [lonosa JI.M.

(OondicHocmb, yuenoe 36anue, cmenens, Qamunus U.0.)

PeuiensupoBanue paboueit mporpaMmbl JUCHUTIITAHBI:
OtcyTcTBYET

Penenzenr

(OomdicHocms, yueHoe 3eanue, cmeners, Qamunus U.0.)

Pabouas nmporpamMmma qucturuinHbl coctaBieHa Ha ocHoBanuu GI'OC BO u yueOHorO
IJIaHa HaIlpaBJICHUS NOATOTOBKHU 22.03.01 MarepuasioBeicHHE U TEXHOJIOTMA MAaTEPHUAJIOB

Cpoxk geiictBus padoyeid MporpaMMbl JUCHUILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHoTexHONIOIMN, MaTEpUAIOBEIEHUE U MEXAHUKA»

(mpotokoun 3acenanus Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBoeHHMsI AUCHUILINHDBI

[lenp OCBOEHHMS AMCUMIUIMHBI — TIO3HAHUE TIPUPONBI M CBOMCTB MarepHajoB,
3aKOHOMEPHOCTEH MX M3MEHEHHMS NPU BO3JCHCTBHU PAa3IMYHBIX (PAaKTOPOB, a TaK K€ CIIOCOOOB
NpUJaHNS 0COOBIX CBOWCTB MaTepuasiaM Ui UX 3PGEKTUBHOMN SKCILTyaTaI|H.

2. Mecrto aucuuminnsl B ctpykrype OIIOITI BO

I[I/ICI_[I/IHJII/IHLI U TIPAaKTUKH, Ha OCBOCHHU KOTOPBIX 6a3preTC$I JaHHass OJUCHMIIIIMHA:
(1)I/I3I/IKa, XHUMH, TEXHOJIOI'UA KOHCTPYKIIMOHHBIX MaT€puajioB.

JIMCUMIUTMHBL U TPAKTUKH, JUISI KOTOPBIX OCBOCHHME JaHHOW AMCLUILIMHBI HEOOXOIUMO
Kak npeamectByoomee: Kpucramiorpadus, [ledexts kpucrammdeckoro crpoeuwus, dusmka
MPOYHOCTH M IUIACTUYHOCTH, METOAbl MCCIIEOBaHUs, KOHTPOJISI M HMCHBITAHUS MaTrepuasos,
®du3nka M XUMUS HAHOCTPYKTYPUPOBAHHBIX MarepuajoB, lTepMmuueckas oOpabOTKa crajew,
HanocTpykTypHble Marepuajibl U T€XHOJIOTWH, VcciienoBaHusi mMarepuaioB MpU pa3pylIECHUU,
Mexanuka u GpaKTOIMarHOCTHUKA pa3pylleH, MarepralioBeiecHue TIePCIIEKTHBHBIX MAaTePUAIOB,
[ToaroroBka Kk mpoueaype 3auThl ¥ npoueaypa 3amutel BKP.

3. Iliianupyemble pe3yabTarbl 00y4eHHU s

dDopmupyeMbie U HNuaukaropsl
KOHTPOJINpyeMble NOCTH/KCHHUS
KOMIIeTeHIIUH KOMIIeTeHIUH TlnanupyemeIe pesyabTaThl
o0yueHust
(kom m (ko m
HAauMEHOBAaHUE) HAaUMEHOBAHUE)

TOTOBHOCTBIO 3HaTh: pyHAAMEHTAIbHbIE
MIPUMEHSATH MaTeMaTHU4ecKue,
(byH1aMeHTalbHbIE - €CTECTBEHHOHAYYHbIE U
MaTeMaTH4ecKue, 0OLIEMH)KEHEPHBIE 3aKOHBI.
€CTECTBEHHOHAy4YHbBIE U YMeTh: IpUMEHATH
OOLIeMH)KEHEPHbIE 3HAHUS ¢byH1aMeHTaJIbHbIE
B npodeccuoHaIbHON MaTeMaTHYECKHE,
nesirenpHOCTH (OITK-3) €CTECTBEHHOHAYYHBIE "

0O0IIenHKEHEPHbIE 3HAHUS B
poECCHOHATBHON JEATETHHOCTH
Bnanets: HaBbIKaMu
MCIIOJIb30BaHMs (PyHAAMEHTAIBHBIX
MaTeMaTH4ECKUX,
€CTECTBEHHOHAYYHbIX U
0O0IIeNHKEHEPHBIX 3HAaHU B
poQeCCHOHATHHON IeATETLHOCTH.

m



®opmupyeMbie U

HNuaukaropsl

KOHTPOJINpYyeMble JAOCTUKEHUS
N IInanupyemble pe3yabTaThl
KOMIIeTEeHI[UH KOMIIeTeHIUH
o0yueHust
(kom u (koo m
HaWMCHOBAHHE) HaWMCHOBAHHE)

CHOCOOHOCTHIO - 3HaTh: METO/BI UCCIICAOBAHUS,
UCIIOJIb30BaTh B aHaJlu3a, TUarHOCTUKU U
WCCJICTIOBAHMSIX u MOJICITUPOBAHUSI CBOMCTB BEIIIECTB
pacuerax 3HAHUS 0 (marepuanoB), pu3NUECKUX U

METOax  HCCIeIOBaHuUs,
aHaJM3a, AUArHOCTUKH U
MOJEIUPOBAHUSI CBOMCTB
BeIIECTB  (MaTepuason),
duznuecKkux u
XUMHYECKHX Ipolieccax,
MPOTEKAFOIINX B
MaTepuaiax  Opud  HX
nojiyueHuu, oOpaboTke u
moaudukarmn (ITK-4)

XUMHYECKHX MpoIeccax,
MIPOTEKAIONINX B MaTepUaax Mpu
UX MOJy4eHUH, 00paboTKe U
MonuduKauu

YMeTh: UCTIOJIB30BaTh B
UCCIICIOBAHUAX U pacuyeTax 3HaHUS
0 METOJaX UCCIEI0BaHMs, aHAIN3a,
JIMarHOCTUKU U MOJICJINPOBAHMS
CBOMCTB BEILECTB (Marepuaion),
bU3NYECKUX U XUMUYECKUX
IporLeccax, MpoTEeKaIuX B
Marepuaiax npu UxX MOJy4YeHHH,
00paboTKe 1 MoupuKauu

Brnaners: HaBbIKamMu
MCIIOJIb30BaHUS B UCCIIEIOBAaHUAX U
pacderax 3HaHHUS O METOJAX
UCCIICIOBAHNS, aHAJIN3a,
JMarHOCTUKU ¥ MOJICJIUPOBAHMS
CBOMCTB BelEeCTB (MarepHaioB),
bU3NYEeCKUX U XMMUYECKHX
poleccax, MIPOTEKAOIUX B
Marepuanax npu UxX MOJy4yeHHH,
00paboTke 1 MoaupUKauu

CHOCOOHOCTBIO
NPUMEHATh 3HaHUS 00
OCHOBHBIX THITaxX
COBPEMEHHBIX
HEOPraHUYECKUX u
OpTraHUYeCKUX

MaTepuaioB, MNpPHUHIMIAX
BBIOOpa MaTepUalioB A
3aJJaHHBIX yCIIOBUM
IKCIUTyaTallid C Y4ETOM
TpeboBaHuUit
TEXHOJIOTHYHOCTH,
SKOHOMMYHOCTH,
HaJIEKHOCTH u
JIOJITOBEYHOCTH,
9KOJIOTHYECKHX
MOCJIEACTBUH 1504
MIPUMEHEHUS npu
MPOEKTUPOBAHUH
BBICOKOTEXHOJOTMUHBIX

3HaTh: OCHOBHBIE THUIIbI
COBPCMECHHBIX HCOPraHUYCCKUX U
OpraHUYECKHX MaTepHalioB,
IIPUHIIMIIBI BBIOOpA MaTepHaioB st
3a/IaHHBIX YCJIOBHUH SKCIUTyaTalluu C
y4eToM TpeOOoBaHUA
TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH,
HaACKHOCTHU U JOJTOBECYHOCTH,
HKOJIOTMUECKUX MOCIEICTBUN UX
MIPUMEHEHHNS IIPU IPOEKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX MTPOIIECCOB

YMeTh: NpUMEHSATH 3HaHUS 00
OCHOBHBIX THUIIaX COBPEMEHHBIX
HEOPraHNYECKUX U OPraHUYECKUX
MarepuasoB, MPUHIMIIAX BEIOOpa
MaTepHAJIOB JUIsl 3aJaHHBIX
YCJIOBHUH 3KCIUTyaTalluy C y4E€TOM
TpeOOBaHUIN TEXHOJIOTUYHOCTH,
SKOHOMUYHOCTH, HAJIE)KHOCTU U
JIOJITOBEYHOCTH, SKOJOTHYECKUX




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIeTEeHI[UH
(kom u
HaWMCHOBAHHE)

HNuaukaropsl
AOCTHKEHU S
KOMIIeTeHI Ui
(koo m
HaWMCHOBAHHE)

ILiianupyembie pe3yJabTaThl
o0yueHust

nporieccos (ITK-11)

IIOCJIEICTBUM UX IIPUMEHEHHUS IIpU
[IPOCKTUPOBAHUH
BBICOKOTEXHOJIOTUYHBIX ITPOLIECCOB

Bnaners: HaBbIKaMu BbIOOpA
MaTepualioB JUIsl 3aJJaHHBIX
YCJIOBHH 3KCIUTyaTalluy ¢ y4€TOM
TpeOOBaHUI TEXHOJIOTHYHOCTH,
SKOHOMUYHOCTH, Ha/IE)KHOCTU U
JTOJITOBEYHOCTH, IKOJTOTUIECKHUX
MOCJENCTBUI UX IPUMEHEHUS U
MIPOCKTUPOBAHUH
BBICOKOTEXHOJIOTUYHBIX ITPOLIECCOB




4. CTpyKTYpa U coJepkaHue JUCUMUILIMHbI.

4.1. CTpykTypa u coaepxkanue nucuuniuabl MartepuasoBenenne u TKM-1

Monayab
(pa3nen)

Bun
y4eOHO

i
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHoli padoThI)

CemMmect

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbl TEKYLIEr0
KOHTPOJIsl (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 1

Jlex 1

BBenenune. AToMHO-
KPUCTAJUIMYECKOE CTPOCHUE
MetauioB. MHaunmpoBanue
aTOMHBIX INIOCKOCTEH U
HaIlpaBJICHUM.

BOHpOCBI K 3a4CTy

1,2

Mogyns 1

JIab 1

Anannz KpUCTAJTITIMYCCKOI'O
CTPOCHUA METAJIJIOB U CIIJIAaBOB

Komnnekr 3agannii k j1.p. 1

Mogyns 1

Ip 1

AHanm3 KpUCTAJUINIECKOTO
CTPOEHUS METAJUIOB: ONPE/ICIICHUE
OCHOBHBIX XapaKTEPUCTHK
3JIEMEHTapHBIX stueek bpasa,
MHIWIUPOBAHUE ATOMHBIX
IJIOCKOCTEN U HAIIPABJICHUH.

Kommrekt 3ananuit quis [p 1

Mogyns 1

Jlek 2

JHedekTsl KpHCcTaIMYECKOTO
CTPOEHWS: TOUCUHBIE, THHEWHBIE,
MOBEPXHOCTHBIE. METAIJIOB U MX
BJIMSHUE HA (PU3HUYECKHE U
MEXaHUYECKHE CBOMCTBA.

Bormpocs! k 3auery

3,4




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 1

Jlek 3

Brusiaue nedexron
KPHCTAIUTMYECKOTO CTPOCHHUS Ha
¢du3nuecKue U MeXaHIeCKre
CBOICTBA METAJIJIOB.

Bormpocs! k 3auery
5,6

Mogyns 1

JIa6 2

Makpockonu4eckuil aHanu3
(MakpoaHan3) CTPYKTYPHI
METaJUINYECKUX MaTEPUaIOB.
MUKpPOCKONUYECKUNA aHATH3
(MHUKpOaHaJIN3) CTPYKTYPHI
METaJUIMYECKUX MaTepUaIoB

KowmrmiekT 3aganuii x j1.p. 2

Monyis 1

IIp 2

ITocTpoeHre aTOMHBIX TIIOCKOCTEN
Y HaIlpaBJICHUH 1O 3aJJaHHBIM
uHaekcam Muiepa.

Kommnekr 3aganuii ais [p 2

Monyis 1

Jlex 4

Kpucranmmusanus 4ucThix
MeTaJuIoB. MeXaHU3MBbI
3apO’KAEHHS M POCTa KPHCTAJUIUTOB.

Bomnpoce! k 3auery 14,15,17

]



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 1

JIek 5

3aKOHOMEPHOCTH KPUCTAIIM3aLNH,
Kpussie Tammana. 'omorensas u
reTeporeHHas KpuCcTaJUIU3allu.
MonuduimpoBaHue CIIJIaBOB.
CrtpoeHue ciuTKa.

Bomnpocs! k 3auery 18,22

Mogyns 1

JIao 3

ITocTpoenue quarpaMmel
COCTOSIHUS CILIaBa TEPMUYECKUM
METO/I0M

Kommekrt 3aganuii k j1.p. 3

Mopyns 1

IIp 3

.Mertoas! onpeneneHus
KOHLICHTpalliy BaKaHCUN U
MECKY3CJIbHBIX aTOMOB, DQHEPTHUU UX
00pa30BaHMs U YJHEPTUU aKTUBAIIH
murpauuu. Pacuer MouHocTu
BeKTOpa broprepca, sHepruu
JIMCIIOKAIIUI U CUJI, IEUCTBYIOIINX
Ha JIUCJIOKAIIUIO.

Kommext 3aganuit ais [p 3

Mogyns 1

Jlek 6

CmnaBel. @a3pl B METAINIMYECKHAX
cruiaBax. [Ipasuno ¢a3 'nboca.

Bonpocs! k 3auety 16,19




Bun

®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, Hurepax
9 N Bauabl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI
Mouyns 1 |Jlex 7 | /luarpaMMbl COCTOSTHHS 2 2 - Bompocsr k 3auery 20,21
JByXKOMIOHEHTHBIX cructeM. J1C
CIUTaBOB, 00PA3YIOLINX TBEP/IbIC
PacTBOPHI C HEOTPAUYEHHOU
pactBopumocTtsio. JIC crutaBos,
KOMITIOHCHTBI KOTOPBIX
HEPaCTBOPUMBI B TBEPIOM
COCTOSIHHUH.
Mopnyne 1 [JIab 4 | AHanus quarpaMm COCTOSTHUSL. 2 4 5 2 KommiekT 3aganuii x 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3oop.
W13,
Mogyns 1 |1Ip 4 Pacuer nuarpamm coctosiHus 2 2 5 - Kommnekr 3aganuit ais [p 4

JIBYXKOMITOHETHBIX CHCTEM.
Omnpenenenrne XUMHUIECKOTO
COCTaBa ¥ 0OBEMHOTO COOTHOIICHHS

¢as.




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 1

Jlex 8

JnarpamMMbl COCTOSIHUS CILIaBOB,
00pa3yrIuX orpaHHYCHHBIC
TBEpJble pacTBOPHI. J(narpamMma c
ABTEKTUKOU. [lnarpaMmebl
COCTOSTHUSI CIIJIaBOB C
00pa3oBaHHEM MPOMEKYTOUHBIX

¢as.

Bomnpocs! k 3auery 20,21

Mogyns 1

Jlex 9

JlnarpaMMbl COCTOSIHUSA CILIaBOB C
MEPUTEKTUYECKUM U HBTEKTOUAHBIM
MIPEBPALLCHUSMU.

Bomnpocsr k 3auery 20,21

Monys 1

IIp 5

AHanu3 tuarpammsl coctosHus Fe-
C. Onpenenenue CTpyKTyphl,
(a30BOro cocraBa, XUMUYECKOTO
cocTaBa M 0OBEMHOTO
COOTHOIIIECHHS (a3 YrIepOaUCThIX

CTA T[Pﬁ TN NARTTIAUHETY

Kommnekt 3aganuit ans [p 5

Mogyns 1

JIaG 5

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTaJIEN B
PaBHOBECHOM COCTOSIHUM METOJIOM
MHKpOaHaIu3a.

Kommnekr 3amannii k 1.p. 5

]



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 1

Jlex 11

Huarpamma cocrostans «Fe-FesCy.
q)a31,1, JIMHUHA, KPUTHYCCKHUC TOUYKU.
CtpykTypoobpa3oBaHue crajeit

Bomnpocs! k 3auery 23,24.25

Mogyns 1

Jlek 12

Huarpamma cocrostaus «Fe-Cy.
CrpykTypooOpa3oBaHue OebIX U
rpadUTH3UPOBAHHBIX YyTYHOB.

Bomnpocsl k 3auery 26,27

Mopyns 1

JIab 6

HccenenoBanne CTpyKTyphl
YIIIEPOAUCTHIX YYTYHOB METOIOM
MHUKpOaHaIN3a.

Kommekr 3aganuii k 1.p. 6

Monyis 1

IIp 6

Omnpenenenue Gopmbl rpa@UTHBIX
BKJIFOYEHMH COTJIACTHO

I'OCTy3443-87.

Kommnekr 3aganuii ais [p 6

Mogyns 1

Cm.p.

CamocrosiTenbHas padora 1mo
M3YUYEHHUIO CIIeIIMAIbHOMN
TUTEpaTyphl U 0(OPMIICHHIO
1a00PaTOPHBIX U MPAKTHIECKUX
pabor.

11,75

Monynu 1

ITA

HpOMC)KYTOLIHaH aTTeCTanusa

0,25

]



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 2

Jlek 13

H3MeHeHue CBOMCTB METAJLIOB U
cI1aBOB 0e3 (ha30BBIX
IIPEBPAILICHHMN.
DKcrepuMeHTaIbHbBIE
3aKOHOMEPHOCTH TIaCTUYECKOU
nedopmaruu. JlepopmannonHoe
YIIPOYHCHUE.

Bormpocs! k 3auery 7,8,9

Mopyns 2

JIab 7

HcneiTanue maTepraioB Ha
TBEPAOCTD

Komnnexr 3aganuii k j1.p. 7

Monys 2

Jlex 14

Knaccudukanus u Bupt
MEXaHUYECKUX HUCIIBITAHNMN:
CTaTHYECKUE, JUHAMUYECKHUE,
yCTaJoCTHBbIC. MeXaHUUeCKUe
CBOMCTBA U X XIPAKTEPUCTHKH.

Bomnpocs! k 3auery 10,11

Monyns 2

JIab 8

Ucneitanue o0pasnos Ha
pacTsDKeHHe.

KowmrmiekT 3aganuii x 1.p. 8

Monys 2

IIp 7

Ompenenenne MEXaHMIECKIX
CBOICTB IO TUarpamme
pacTsbKeHus.

Kommnekr 3aganuii ans [p 7

]



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHI

(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 2

Jlek 15

Cratuueckoe Harpy>KeHue.
HcnpiTanue MeTaIoB Ha
TBepAOCTh. McnibIiTanue Ha
pacTsKEHHeE.

Bonpocsr k 3auery 11,12

Mopyns 2

Jlek 16

JlMHaMHYECKOE U [IUKINYECKOE
HarpykeHue. VcnslTaHue Ha
YAApHYIO BA3KOCTb U YCTaJIOCTb.
MexaHu3MBbl pa3pyLICHHs

Bomnpocsl k 3auety 12

JIa6 9

Onpenenenne yaapHOH BA3KOCTH
Marepuaia.

KowmmiekT 3aganuii x 1.p. 9

JIa6 10

VcranoctHas MNPOYHOCTDb
Martepualia

KommekT 3aganuii k a1.p. 10

Monys 2

IIp 8

[uknuueckoe HarpyxeHue.
OrnpezaeneHye napaMeTpoB LUK
Harpy>KeHHUsl.

Kommnekt 3ananuii ans [p 8

Monayns 2

Jlex 17

MexaHnu3MBl pa3pyLIeHHs
METAJUINYECKUX MaTepUasoB:
BA3KOE, XPYIKOE, KBa3UXPYIKOE,
BA3KO-XPYNKOE, CMEIIAHHOE,
YCTaJIOCTHOE.

Bormpocs! k 3auery 13

]



Bun

®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, Hurepax
9 N Bauabl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI
Monynp 2 |JIa6 11 | BuustHHEE X0IOHOH ITACTHIECKOI 2 2 5 2 Kommiekt 3aganuii x 1.p.11
nedopMaliy Ha TBEPAOCTh
MeTaujia.
JIa6 12 | ®pakrorpaduueckuii aHAIHU3. 2 2 5 KommekT 3aganuii x a1.p.11
Monyns 2 [11p 9 AHanu3 NPUYHH pa3pylIeHUs 2 2 5 - Kowmmekr 3aganuit as [p 9
3IEMEHTOB KOHCTPYKLUH.
CamocTositenbHas paboTa 1o 2 8
HN3YyUYCHUIO CHCHI/IaHLHOﬁ
JTUTEPATYPHI U OPOPMIICHUIO
J1a00PATOPHBIX U MPAKTUUECKUX
pabor.
Mopyis [Tocemaemoctsb 2 10
1,2 bb
Monaynb AHKETHpPOBaHUE
1,2




Bun

®opMbI TEKYLIETO

Mopnyas | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, HNHurepak
. . Banabl KOHTPOJIsl (HAaHMeHOBaHuUe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI
Monyinb Tect utorossiii 2 2 100 HTorosoe TecTupoBaHue
1,2
Hroro: 108 100+100

Cxema pacyera UTOroBoro 0amia ajiasi ouHoii gopmbl o0yueHus: (Texkywmmii peiiTuHr + Pe3yjJbTaT HTOroBOro rectupoBaHusi)/2+
Bb(ecau BB npexycmorpensi)



4.2. CTpyKTYypa H cojep:kaHue qTucuumInabl MatepuasoBenenne u TKM-2

Bun
. ®opMbI TEKYyLIET0
Monyab | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepax P yi
9 N Banasl KOHTPOJIsI (HAMMEHOBaHUe
(pasaen) i (yueoHo¥# paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI
Monyis 3 |Jlex 1 I[IpeBparienus B yriaepoaucToi 3 2 Bomnpocsr k 3agety 30
cranu npu Harpese. Poct
ayCTEHUTHOI'O 3€pHA IIPU HarpeBse.
Monyns 3 |JIa6 1 | Onpenernenne pasmepa 3epHa 3 4 5 Kommuiexr 3apannii x 1.p.1
CTaJIn METOAOM MUKpPOAaHAJIN3a.
Mogyns 3 [1Ip 1 AHanu3 1uarpamMmsl 3 2 5 Kommnekt 3apanuit ais [p 1
M30TEPMHUYECKOT0 pacnaia
ayCTCHUTA.
Mopyns 3 |Jlek 2 | 3oTepMuueckuii pacna) 3 2 Bompocs! k 3auery 30

NEePEOXIIaXKICHHOTO ayCTCHHUTA.
Bnusnane CKOPOCTH OXJIAKACHUS Ha
JCTIEPCHOCTH heppuTo-
[IEMEHTUTHBIX CMECEH.




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 3

Jlek 3

Knaccuduxarms sumos
TEPMUYECKOH 00paboTKH.
[Mapametpst TO u hakTopsl,
Biusrone Ha Hux. Omkuru 1 u 2-
ro poxa. TexHonoruueckue
napameTpbl, Ha3HaueHHe, BEIOOD
DEKUMOB.

Bonpocsl k 3auety 32

Mopyns 3

JIab 2

OTXUT ¥ HOpMaANTKU3aLUs
YILJIEPOIUCTOM cTamnu.

Kommekr 3aganuii k j1.p. 2

Mogyns 3

Ip 2

Haznauenne 0CHOBHBIX BHJIOB
OTXHTa U aHaJN3 JeQEKTOB,
YCTPaHUMBIX OTXKUTamMu 1 u 2
POJIOB.

Kommnekt 3aganuit as [p 2

Monyns 3

Jlex 4

IIpoueccol, mpocxoasiuye B
Je(hOPMUPOBAHHBIX CIUIABAX MPH
Harpese. CyIIHOCTb U CTaJUHHOCTD
PEKPHUCTAIITN3AINOHHBIX

Bomnpoce! k 3auery 14,15,17

Monyns 3

Jlex 5

MapTeHCUTHOE NpeBpalicHUE.
Oco0EeHHOCTH, KHHETHKA.

Bomnpocsl k 3auery 31




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIA (HaI/IMeHOBaHHe

OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 3

JIab 3

PexpucTtaninzairoOHHBIA OTKUT
crajiei.

Kommekrt 3aganuii k j1.p. 3

Mogyns 3

IIp 3

DopMUPOBAHUE CTPYKTYPHI CTATIECH
B IIpoLiecce 3aKaiKku. BausHue
TEXHOJIOTUYECKUX ITapaMETPOB
3aKaJIKu Ha CTPYKTYPY M CBOWCTBA
CTaJIEH.

Kommnekt 3aganuit ais [p 3

Mogyns 3

Jlek 6

3akanka ¢ noauMOpHBIM U 6e3
NOAUMOP(HOTO TPEBPAIICHHS.
Buael 3akanku.

Bonpocs! k 3auety 33,39

Monyns 3

Jlex 7

Brnustnue pa3nnvHbIX GakTopoB Ha
MapTEHCUTHOE TpeBpalleHHe.
Crioco0sr 3akanku. [Ipsmoe u
o0paTHOE MapTeHCUTHBIE
npeBpanieHuss DPPeKT namsaTu

(hopMBI.

Bomnpocs! k 3auery 31

Mogyns 3

JIa0 4

3akanka yriaepoancTon u
JIETUPOBAHHON CTaIH.

KommiekT 3aganuii x 1.p.4




Bun

®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepax
. . Baxisl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI

Mogyns 3 |11p 4 AHanmm3 TePMOKUHETUYCKUX 3 2 5 - Komrutekr 3amanwmii st Ip 4
JlMarpaMm pacraja ayCTeHUTa.

Mogyns 3 |Jlek 8  |IIpeBpamienus mpu OTIycCKe. 3 2 - Bompocsr k 3adery 35

Mopyns 3 |Jlek 9 | IIpoueccel crapenust. BiusiHue 2 Bormpocs! k 3auery 39
TEMIIEpaTypbl U BPEMEHHU BBLACPKKU 3
Ha CTPYKTYpPY U CBOICTBa
CTaperoIuX CIUIaBOB.

Monyns 3 |IIp 5 AHanus ¥ BBIOOP PEXKUMOB 3 2 5 2 Kommnext 3amanuii s [p 5
otmycka craneit .dopmupoBaHue
CTPYKTYPBI CTaJIEH B Ipoliecce
OTIIyCKa.

Monynb 3 [JIa6 5 | OTmyck yriaepoaucToi cranm. 3 4 5 2 Kommekr 3aganuii k j1.p. 5




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Mogyns 3

Jlex 11

[IpokanuBaeMocCTh U
3aKaJIMBaEMOCTh CTaJEH.
JlerupoBaHHbIE cTaNN.
Knaccudukanms JID no BiusHMIO
Ha MOTUMOp(U3M | 1O
B3aMMOACHCTBHUIO C YIIIEPOJIOM.

Bomnpocsr k 3agery 33,38

Mogyns 3

Jlek 12

BnusiHue nerupyromux 31eMeHTOB

Ha (pa30BBIC MPEBPAILCHUS B CTAJISX.

BinsiHMe nerupyronmx 3J1€eMeHTOB
Ha TEXHOJIOTUYECKUE ITapaMETPBI
TO.

Bomnpocsl k 3auery 38

Monyns 3

JIab 6

BnusiHue konnuecTBa yriepojia Ha
TBEPJOCTh 3aKaJICHHOM
YIIEPOIUCTOM cTamu.

KommiekT 3aganuii x 1.p. 6

Monyns 3

IIp 6

Br16op craneii no 3agjaHHBIM
MPOYHOCTH U TIPOKATMBAEMOCTH.

Kommnekr 3aganuii ais [p 6

Mogyns 3

JIab 7

Bausaue CKOPOCTH OXJIAXKICHHUA
Ha TBEPpAOCTb yFHepOI[HCTOﬁ
CTaJIu.

]



Bun

®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepax
9 N Banasl KOHTPOJIsI (HAMMEHOBaHUe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI
Monyne3 [Cm.p. |CamocTosrensnas paboTa mo 3 53,75
HN3YUYCHHIO CIICHIUAJIbHOU
JTUTEPATYPHI U OPOPMIICHUIO
1ab0paTOPHBIX U MPAKTHIECKUAX
pabor.
Monynu 3| [TA [IpomexyTouHas aTTecTanus 3 0,25 -
Monyisb 3 |Jlek 13 | Xumuko-Tepmuyeckas o0paboTka. 3 2 2 Bomnpocsr k 3auety 40
CYI]_[HOCTB, OCHOBHBIC BHBI U UX
Ha3HA4YCHHC.
Monayns 3 |JIab6 8  |BiusiHue nerupyromumx 3 4 5 - KomruiexT 3agannii K 1.p. 7
9JICMEHTOB Ha MPOKAIMBAEMOCTh
CTalld, OTIPEETAEMYIO METOAOM
TOPLEBOM 3aKaJIKH
Monynsb 3 [Jlek 14 | Tepmo-mexannyeckas o0OpaboTKa. 3 2 2 Bormpocs! k 3auery 40

OcHoBHbIe BUALL. OCOOEHHOCTH
(hOopMUPOBaHUS CTPYKTYPHI CTAJICH
u criaBoB mpu TMO.




Bun

®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepax
. N Bauabl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI

Mopnynb 3 (JIa6 9 | BnusHue nemeHTanuu Ha 3 4 ) KommuiexT 3aganuii K j1.p. 8
MUKPOCTPYKTYPY U TBEPIOCTh
YTJIEPOUCTOMN CTAJIH.

Monyis 3 (TIp 7 MUKpOCKOTTMIECKUX I aHaIH3 3 2 5 Kommunekr 3apannii myis [p 7
A30THUPOBHHBIX CJIOCB.

Moayib 4 | Jlex 15 | JlerupoBanHble HHCTPYMEHTAIbHbIE 3 2 - Bormpocs! k 3auery 41
Y KOHCTPYKIIMOHHBIC CTaJIU
CIICMUAJIbHOI'O HAa3HAYCHUA.
O6macTi MpUMEHEHUSI.

Mognyins 4 | Jlex 16 |LBeTHble CrutaBbl ( MEIHBIE, 3 2 2 Bompockr k 3auety 42
AJITFOMHUHHECBBIC, MAaIrHUCBEIC,
TUTaHOBEIE). OCOOEHHOCTH UX
CBOICTB U TEPMUYECKOH 00paOOTKH.
O6nactu npruMeHEHHs!.

Monynb 4 |J1a6 10 |3akanka u crapenune 3 4 5 KommuiexT 3aganuii k 1.p. 9
AJIFIOMHUHHUECBOI'O CIlJIaBa.

Monynb 4 |JIa6 11 | MapkupoBKa KOHCTPYKIIMOHHBIX 3 4 5 KommekT 3ananuii k 1.p. 10

MaTcpualioB.

]



Bun

®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepax
9 N Bauabl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI
Mopyns 4 [TIp 8 Br100op cTanu 1o 3aiaHbIMM 3 2 5 - Komrutekr 3amanmii ayst I[Tp 8
MPOYHOCTH U MPOKATUBAEMOCTH.
Monynb 4 |Jlek 17 |Hemerannuueckne Matepuabl 3 2 - Bomnpocsl k 3auery 43,44
(rutacTMacchl, KepaMuKa,
pe3uHbl) O6IacTH IPUMEHEHHS.
KoMMo3uIoHHbIe MaTepUabl.
Monyns 4 |11p 9 Knaccudukarys 1 MapKupoBKa 3 2 5 - Komrutekr 3amanmii jst Ip 9
[BETHBIX CILIABOB.
CamocrosTenpHast padoTa 1o 3 38
W3YUYEHHUIO CIICIIMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
71a0b0paTOPHBIX U MPAKTHYSCKHX
pabor.
Mopyns [MocemaemocTsb 3 10
3,4 bb
Monyib AHKeTHpOBaHHUE
34




Bun

®opMbI TEKYLIETO

Mopnyas | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, HNHurepak
. . Banabl KOHTPOJIsl (HAaHMeHOBaHuUe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeaCcTBA)
padoThI
Monyinb Tect utorossiii 3 2 100 HTorosoe TecTupoBaHue
3,4
Hroro: 180 100+100

Cxema pacyera UTOroBOoro 0asmia ajiasi ouHoii ¢gopmbl o0yueHusi: (Texkymmii peidTuHr + Pe3yabTaT MTOroBOro TecTUpoBaHus)/2+

bb(ecan

bb

NpexyCMOTPEHbI)



5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

Texnomoruss  TPaAWIIMOHHOTO o0y4eHUs —  mpemiaraeT  TPAIULIUOHHYIO
MOCJIEI0BATEIbHOCTh M3YYEHHUSI HOBOT'O MaTepuana, B GpopMme JIeKIuH, 1abopaToOpHBIX padoT U
CaMOCTOSATENILHON pabOThI CTY/ICHTOB;

WNudopmanoHHble TEXHOJIOTUM — TMPEATaraloT HCIOJIb30BaHHE KOMIIBIOTEpPA BO BpEMs
NPOBEJCHUS 3aHATHI, HAPUMEp, BU3yalbHBIC JIGKIIUH C WCIIOJIB30BAHUEM MPE3EHTAMOHHOTO
METOJ1a O0yUeHUSI.

VHTEepakTUBHBIE TEXHOJIOTMM — JHAJOroBoe OOydYeHHe, B XOAE KOTOPOro
OCYILECTBIISICTCS B3aUMOJICHCTBHE MEXKIY CTYIEHTOM U IPErojAaBaTesieM, JIMOO MEeXIy
CTyZIEHTaMH, HCIIOJIb30BaHHE MeTojga OOYy4YEeHHS «MO3roBOM mTypm». Mcmomp3oBanue
3JIEMEHTOB MPOOIEeMHOr0 0OyUeHHs B BHJIE HAJMYUS BOIPOCOB MPOOJIIEMHOIO XapakTepa B
7a00paTOpHBIX — paboTax U TpeOOBaHMII aHanmM3a MOJYYEHHBIX pPE3YJIbTaTOB C
MOCJIEIYIOIUM BBIBOJIOM IO SKCIEPUMEHTAIBHBIM M PacYeTHBIM JaHHBIM. Vcmonb3oBaHue
TEXHOJOTUU PAa3BUTHS KPUTHUYECKOTO MBINUICHHS B (GopMme 3aHATHI- Oeceq ¢
UCTIOJI30BAaHUEM METOJIa «PEIICHUE CUTYAI[HOHHBIX 3a/1a9».

6. MeToauyecKkue yKazaHusi 10 OCBOEHHIO 1M CLHHIJIMHBI
Meroandeckue peKOMEHAIMU CTYICHTY U MPENOAaBaTEeN0 U3JI0KEHBI B METOANYECKUX
YKa3aHUAX K J1a00paTOpHBIM paboTam:

1. Yue6Hoe nocobue st BBIIOIHEHHUS 1A00PATOPHOrO NPAKTHKYMA MO KypCy
«MarepualioBeIcHUE» IS TEXHUYECKMX HAIIPaBJICHUH MOAroToBKU Oakanaspos/ ['.B.
Knesuos [u ap.]. — ToasstTu: TT'Y, 2016.- 170 c.

7. OneHo4HbIe CpeacTBa

7.1. ITaciopT OLlEHOYHBIX CPEACTB

Kox konTpoiupyemoii KoMneTeHuu HanmeHnoBanue

Cemect
P (WM ee 4acTH) OLICHOYHOI'0 CPEACTBA

2 OIlK-3 Bonpocul k 3auemy Ne 1-5,14-16
TecroBsle 3amanus: NeNe 1-257

[1K- 4 Bonpocwi k 3auemy Ne 6-13, 20-22
Tecmosvie 3a00nus NeNe 258-392,400-
441, 482-500

Bonpocul k 3auemy Ne 9,13,17-28
TecroBsle 3amannst: NeNe 123-243,393-
399,442-481.

3 OIIK-3 Bomnpocsr k 3auety Ne 29-32, 37,42-45
Tecmoswie 3a0anusi:NeNe 1-92,258-275

IK-11 Bompocsr k 3adery Ne 35-50

Tectosble 3amanusa: NeNe 331-420
Bomnpocsr k 3auety Ne33- 42,46-50
Tecrtossle 3amanus: NeNe 93-257
Bompocsr k 3auety Ne 38, 41-43,,51-54
TecrtoBsle 3amannsa: NeNe 198-242, 421 --
500

Tembl NHCbMEHHBIX PadoT (He MPexyCMOTPEeHbI)



72 TunoBble KOHTPOJIbHBIC 3aJaHUS UJIKM UHBIC MaTEpHUaJIbl, H606XOL[I/IM]>Ie AJIsd

> ow

TEeKYIero KOHTPOJIst

7.2.1. KoMIuleKT 3ajaHuiil K J1a00paTopHOi padoTe.

Tema: «TUITBI KPUCTATITMIECKUX PEIIETOK M UX OCHOBHBIC XapaKTEPUCTHKI
A) OdbopmuTh OTUET IO TEME J1TAOOPATOPHOU PAOOTHI.

b) BeinonnuTk 3a1anus K 1abopatopHoi padore.

[TmockocTh B KyOM4eCKOM KPHUCTAIIE OTCEKAeT HAa KOOPJMHATHBIX OCSAX OTPE3KH, PAaBHBIC a;
2B; ¢. OnpenenuTh kKpuctaiuiorpaduueckue uuaekcsl miockoctu (hkl)?

[TocTpoiiTe mpocTpaHCTBEHHOE M300pa)kKeHUE IUIOCKOCTeH (Ha mpumepe Ky0a), MMEIOIINX
kpucTaorpapuueckue nagexcer (110); (111); (112); (321); (110); (111); (111).
Omnpenenute CUMBOJI HaMpaBlieHus, Tpoxosiero yepes Touku (0, B/3, ¢/3).

[TocTpoiiTe mpocTpaHCTBEHHOE H300paKCHHE CIEAYIOMMX HampasieHuid B kybe [100];

[010]; [001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [111]; [111]; [121]; [111];

[111]; [111]; [111]; [214]; [314].
[Toncunraiite ynciio aTOMOB B siueiiku U koopauHaruonHoe uncio it OLK u 'K u 'Y
PELLIETOK.

B) BeimoHuTh 5 3a1aHU HTOTOBOTO TECTA.
Bapuanr 1 (u emte 10 BapraHTOB TECTOB)

1. K c10%HBIM KpUCTAININYECKUM pELIETKaM OTHOCAT ...
1. xpucTtamMueckue KyOuuecknue pemeTku

2. peHICTKHA C OOJIBIIIMM KOJIUYSCTBOM aTOMOB

3. pemeTKkH, y KOTOPBIX Ha JIOJII0 AJIEMEHTApHOU SYEHKHW MPHUXOAMUTCS Oojiee OIHOTO
aToma

4. pemieTKu, y KOTOPBIX Ha JOJI0 AJIEMEHTAPHOU STYEHKH MPUXOAUTCS OJUH aTOM

2. BeiGepure cooTBeTcTBYIONME XapakTepuctiku s LK pemerku:
1. a=b=c; a=p=y=90! K=12;x=10,74

2.a=b=c; a#B=y=90; K=8;k=0,68
3.a=b#c;, a=#y; '=12;x=0,74
4. a=b#c; a=f#y; K=12;x=0,56

3. Ykaxkute 0003HaYCHUS TUIOCKOCTH B HHIEKcax Muiiepa .

1. (110)
e 2. (101)
T S 3. (011)
L™ < 4. (110)
e o
/’/,f*”f//’/




4, Yxaxute Muaaexcel Muepa sl HalipaBieHUs

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

5. CBOWCTBO, 3aKJIIOYAIONICECS] B HEOJHOPOJHOCTH CBOMCTB Marepuajga B Pa3Iu4HbIX
KpUCTALIOrpaMUECKUX HAMPABICHUSIX, HA3BIBACTCA . . .
1. uzorponus

2. aHU30TPONUS
3. Tekcrypa

4. nmonumopduzm

7.2.2. KoMIuIeKT 3alaHiii K NpaKTH4YecKoi padore 1o Teme:
«AHaNN3 KPUCTAJUIMYECKOTO CTPOEHUS U JA€(PEKThI KPUCTAIIIOBY
Boemmonnute 10 3amanuii HTOroBOro Tecra.

BapuanTt 1 (1 emte 10 BapuaHTOB TECTOB)

1. CBs3b MeX Ty aTOMaMHu B MeTaju1ax 00yCIOBJIEHA B3aUMOJICHCTBUEM MEXKIY ...
l.pa3HOMMEHHO 3apsSKEHHBIMH HMOHAMH
2. MOJIOKUTETBHO 3aPsHKEHHBIMH HOHAMHU U JICKTPOHHBIM Ta30M
3. IUIONSAMH
4. IepeKpHIBAIOIIMMHUCS JIEKTPOHHBIMU 00JIaKaMH

2. JlehexThl, TepMOTMHAMUYECKH BBITOIHBIC JITSI KPHCTAJLIA:
1. maxkyHbI
2. BakaHCHUU
3. aucnokanuu
4. rpaHHUIIBI

3. Vkaxute GopMyIry, OTIHCHIBAIOIIYIO MTEPBHIi 3aKoH PuKa:

1.h=2+Dt
2

3.1=—-DXdc/dx
4. ] =—-Dxadc/ot

4. KpaeBoii nucimokanueid Ha3pIBaeTCs 001acTh ...



1. MCKa)KeHUI KpUCTaJuIa BOKPYT Kpasi TPaHMIIbI 3epHa

2. MCKaKEHHs KPUCTAJUIa BOKPYT KPast SKCTPAIUIOCKOCTH

3. pacTsoKeHHs B KpUCTaslie, 00YyCIOBICHHYIO HAIMYUEM SKCTPAIIOCKOCTH
4. cxaTusi B KpUCTaIUIE, O0YCIIOBICHHYIO HAIMYUEM DKCTPATLIOCKOCTH

5. O6beMHBIE 1ePEKThI KPUCTAIUTHYECKOT'O CTPOCHHUS:
1. qucrokaluy, MermovYKy MEeKy3eIbHBIX aTOMOB
2. BaKaHCHH, MEXY3€IIbHBIC aTOMBI, IPUMECHBIC aTOMBI
3. MOpPBI, TPEIIUHBI, OJIOKU
4. TpaHMIIbI 3epeH, TPaHUIIBI (a3, TPaHUIIBI OJIOKOB

6. bosbias pazHuIla MeXAy TEOPETHUECKON U pealibHOM MPOYHOCTHIO KPUCTAIIIOB OOBIICHSIETCS
HaJIU4YHeM B KpUCTAJIAX. ..

1. rpanuil 3epeH

2. TACTIOKALIUIA

3. BakaHCcui

4. IpUMECHBIX aTOMOB

7.2.3. KoMIuleKT 3a1aHuii K J1a0opaTopHOi padoTe.
Tema: «Makpo U MUKPOCKOIIMYECKHI aHAJIU3 CIUIABOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeimoanuTk 3amanus k 1abopaTtopHoii padore.

1. ITpuroroButh Makpouuiud. BeisiBuTh Ha Makponuude aedeKThl, HApyMIAIUIUE CIUIONIHOCTh
MeTaJljia, JUKBALNIO cephl U (hocdopa, CTPOCHUE JTUTON CTAJIN, BOJIOKHUCTYIO CTPYKTYPY U T.JI. U
3apUCOBAThH UX.
2.KpaTko onucath METOUKY IPUTOTOBJICHUSI MUKPOIILTH(]A.
3.MccnenoBaTh MHKPOCTPYKTYPY CTajlud WJIM YyryHa JI0 U TOCIE€ TpaBi€HUs. 3apUCcOBaTh
HaOII0JaEMYI0 MUKPOCTPYKTYPY CTalI UJIM YyT'yHa

b) Bemonuuth 5 3agaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTAIIIMYECKOTO CTPOEHUS
2. 3epHa WINA KPUCTAJUIUTHI, BAIUMBIE B ONITUYECKMI MUKPOCKOII IIPH YBEIUYEHNN
100-500pas3.
3. Ctpyktypa nedextoB KP, Buanmas B 371€KTPOHHBIA MUKPOCKOII.
4. CTpoeHue cIuiaBa, BUIUMOE IIpH yBenndeHun B 10 pas.
2. YKaxuTe MpaBUIBHYIO TIOCIE0BATEIBHOCTD ONEpaluii MPH U3TOTOBIEHUU MUKpOLILTH(DA.
1. Beipeska
2. TpaBnenue
3. Hlnudosanue
4. IlonupoBanue
3. Metox baymana npesHa3zHaueH Asl. ..
1. BBISIBIEHMSI MAKPOCTPYKTYpPHBI TUTON CTaJIN
2. BBISIBJICHUSI pacpe/IesIeHNs] HEMETAIITMYECKUX BKITIOUEHUI
3.BBISBJIEHUS] HEOTHOPOTHOCTH paclipeieNeHus! (JIMKBAIMH) Cephl
4.BBIABIICHUS TPaHUL] 3€PEH
4. IlonupoBaHne MUKpOUUTH(A TPOBOIAT € LEIBIO. ..
1. ycTpaHeHus H300pakeHUs IOBEPXHOCTH
2. BBIABJICHMSI TPAHMULL 3€pEH



3. BBIIBIICHHUS MaKpOJe(PEKTOB

4. BBISIBIICHHS HEOTHOPOIHOCTH pactipeiesieHus (JTukBaiuu) docdopa
5. Pazpemaromasi ciocoOHOCTh MUKPOCKOTA - 3TO. ..

1. BCJIMYHMHA, 06paTHa}1 HanMMCHBIIEMY PACCTOAHUIO MECXKAY ABYMsS TOYKaMH,
BOCIIPUHUMACMBIMHU OTACIIBHO

2. HaMMEHBIIIEe PACCTOSHUE MEXTy OTACIbHO HAOII01aeMbIMU OOBEKTaMHU
3. BemMYMHA y4acTKa o0pasia, BUIMMOTO B Ipudope

4, BCJIIMYKHA, IMPOIIOPLHUOHATIbHAA HAMMCHBIICMY paCCTOSHHIO MEXKAY ABYMS TOYKaMH,
BOCIIpUHUMACMBIMU OTACIIBHO.

7.2.4. KoMIuleKT 3ajaHuiil K J1a0opaTopHOi padoTe.

Tema: «MexaHnueckue CBOICTBA KOHCTPYKLHMOHHBIX MaTepuainoB. OmnpezneneHue
MEXaHUUYECKUX XapaKTEPUCTUK IPOYHOCTHU U IIACTUYHOCTH. )

A) OpopMuUTh OTYET 1O TeME PaOOTHI.
b) BeinoaHuTh 3a1aHUs K MPAKTHYECKOW padoTe.

1.3apucoBaTh JaHHYIO BapUaHTOM KPHUBYIO PACTSKEHUS B KOOPAMHATAX «yCHJINE F .
YIJIMHEHHE ALy y BoimonHuTH clenyroluee:

2. mpeo0Opa3oBaTh B JAMArpaMMy C OTHOCHTEIILHBIMH KOOpJHMHATaMHU «HanpspkeHue O -
OTHOCHTEbHAS Aedopmarus € »;

3. o npeoOpa3oBaHHON JuarpaMMe ONpPENeIuTh CIEAYIOUIe MEXaHNYECKHE CBOMCTRA! E

0
- MOAYJb YIPYIOCTH, 01 ym 02 - npenena TeKy4ecTH, Os . npejen MpOYHOCTH, o -
OTHOCUTEJIbHOE yJUIMHEHHE, a -CTAaTUYECKYIO BA3KOCTh, D-MOys1b MIaCTHYHOCTH.
Bapuanr 1 (u emte 9 BapuaHTOB AuarpamMm pacTsDKEHUs )

BpaHT 1 (cmas AM3)

12

Farpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirmHeine mm
B) Beinmonnute 5 3agaHuil HTOrOBOTO TECTA.

Bapuanr 1 (u eme 10 BapuaHTOB TECTOB)

1.VkaxuTe BIMsIHUE IPUMECEN HA MEXaHUYECKUE CBOWCTBA KpUCTAJlIa IIPYU IIACTUYECKON
nedopmanuu:



CHUXAIOT UCXOJHYIO IMPOYHOCTH U MOBBIIAIOT IJIACTUYIHOCTD

YBCIIMYUBAKOT UCXOAHYIO ITPOYHOCTh U CHUXKAIOT INIACTUYHOCTD

wonpo=

IPOYHOCTH U INIACTUYHOCTh HE U3MEHSAETCS
4. NOBBIIAIOT IPOYHOCTH U IIJIACTUYHOCTH

2. IlpenenoM BBIHOCIMBOCTH HA3bIBAIOT. . .
| .HanpspKeHMe, IpU KOTOPOM MaTepHai BbIAEPKUBAET 3aJaHHOE YACIIO LIUKIIOB HATPYKEHUS
2. HampspKEeHUe, NMpU KOTOPOM MaTepuall BbIIEP)KUBAET HEOIPAHWYEHHOE YUCIIO IUKJIOB
Harpy>KeHUus
3. HamnpsKeHHE, 110 JOCTHKEHUE KOTOPOro IPOUCXOUT pa3pylLIeHHe
4.  HanpsbkeHHe, IPY KOTOPOM MaTepHall BBIIECP)KMBACT MUHUMAJIBHOE YHCIO LUKJIOB
Harpy>KeHus

3.Ilpu ucnbITaHUM Ha pacTsKeHHe oOpas3ell Harpy3wid A0 HalpsDKeHWsl G1, MOCIEe  4Yero

Harpy3Kky cHsuid. BennunHa OTHOCUTENIBHOTO YAJIMHEHUs 00pa3iia (puc.) COCTABIISIET:
1.20% 2.8% 3. 4% 4. 2%

2 4 8 20 5(%7

4. Tepnocts 1o bpunemno yCHOBHo o0o3Hauaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepuTe MpaBUIBHYIO MTOCIICIOBATEILHOCTD 110 BO3PACTAHUIO BETMUWH:
1. oB; oT; OonNt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.5. KomiuiekT 3aianuii k jabopaTropHoii padore

Tema: «/cripITanust MaTeprUasoB Ha TBEPIOCThHY
A) OpopMuUTH OTYET IO TEME J1abopaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTtopHoit padore.

1.JIms1 mpenmoskeHHBIX MapOK CIUIABOB MO00paTh METO H3MEPEHUS TBEPOCTH.
2.13mMepuTh TBEPIOCTH 0OPa3IIOB.

3.IlepeBectn nomyuyeHHble 3HaueHus TBepaocTH B HB. PaccunTtaTe nmpounocTs no bpunento.
B) Beimonnute 5 3agaHuii UTOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)

1. TBepaocThIO Ha3BIBAIOT. ..
1. cmocoGHOCTH BO3BpalllaTh IEPBOHAYAIbHbIE (DOPMY U pa3Mephl IOCIIE CHATUS HArpy3Ku
2. c1oCOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO JPYroro 6ojee TBEPOro Tena
3. cIOCOOHOCTH MPOTHUBOCTOATH AUHAMHUYECKUM Harpy3Kam



4. ciocoOHOCTh COXPAHITh OCTATOYHYIO 1e(hOpPMAIIHIO ITOCIIE CHATHUS HArPy3KU
2. OmnpenenuTe COOTBETCTBHE YCIOBHBIX 0003HAUCHNI MEXaHUYECKHM CBOHCTBaM MaTEpPHAJIOB:

l.os 1. TBEpOCTD

2.0% 2. IJIACTUYHOCTh
3.HB 3. ynapHas BSI3KOCTb
4 KCT 4. IpOYHOCTH

3. Merox PokBenna npeana3zHaveH i U3MEPEHUS TBEPOCTH. ..
1. Msrkux MatepuaioB
2. TBepablx MaTepuaoB
3. TloBepXHOCTHBIX CIIOEB
4. W MATKHX U TBEPABIX MaTEPHAIIOB.
4. YkaxuTe MaKkCUMaJIbHOE YCUJINE [TPU U3MEPEHUH TBEPOCTH 1O Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MukpoTBepaoCTh 0003HAYACTCH. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.6. KomiuiekT 3aannii k sadopaTropHoii padore.
Tema: «Onpenenenue yaapHoi BI3KOCTH MaTepHaIOB»
A) OpopMuUTH OTYET O TEME J1abOpaTOPHOU PabOTHI.
b) BrimonuuTts 3a1anus k 1abopaTopHoii padore.

1.IlpoBecTn ynapHbIE UCTIBITAHUS Ha U3THO 00pa3lloB CTAIN NPU PA3IUYHbIX TEMIIEpATypax.
2.PaccunTarh 3Hau€HUE yIapHOH BA3KOCTU MaTepuaa.
3.IToctpouTts rpaduk TemrepaTypHOi 3aBUCUMOCTH YIapHOH BSI3KOCTH MCCIIETyEMOU CTalH.
Onpenenuts TEMIIEPATYPHBIN MOPOT XJIaJIHOJIOMKOCTH.

B) Bemonuuthk 5 3agaHuii U'TOroBOro Tecra.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HA3ELIBAIOT:
1.YMeHblIeHNE Ipesiea MPOYHOCTH IPU OHM)KEHUH TeMIepaTyphl
2.YMenblieHne ko3 uiinenTa IMHaMUYeCKON BSI3KOCTH MPU MOHUKEHUH TEMIIEPATyphI
3.YMmeHbl1eHne (PU3UUECKOTO Mpejiesia TEKYYeCTH IpU MOHKEHUH  TeMIIepaTyphl
4.YBenuueHue mpejena NpoyHOCTH PU MOHMKEHUU TeMIIepaTyphl
2. Vnapnas Bsazkocts KCU onpenenser:
1. Y nenpHyro paboTy 3apOXKIACHUS U PACTIPOCTPAHEHUS TPEIIUHBI.
2. YenbHyto paboTy pacnpoCTpaHEHUs TPEIIUHBI.
3. Paboty pa3pyieHus npyu AMHAMUYECKUX HAarpy3Kax.
4. PaboTy muiacTuueckoi aedopMaiiiy mpu JMHaAMHUYECKUX Harpy3Kax.
3. Ts0 — 3TO TeMIiepaTypa UCIIBITAaHUMN:
1. T=50°C
2. ipu kotopoit KCU = 0,5 MJTx / m?
3. npu xKotopoii Habmogaercst 50% BA3KON cocTaBIAOLICH B M3J0Me  00pa3a
4.T =-50°C
4. Onpenenute GaKTOPbl, KOTOPHIE CABUTAIOT MOPOT XJIATHOIOMKOCTH U3 MOJIOKEHUs 1 B
MIOJIOJKECHUE?2 !



l.yMeHblIeHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILIABA
3.yBeIMYEHHUE COJIEPKAHMS TPUMECEi
4. yBenuueHue pazMepa 3epHa

5. YKaxkuTe NpU3HAKU BSA3KOIO pa3pylICHHUS:

1.0TCyTCTBHE «IIEHKN» HA 00pasie

2. KpUCTANINYECKUH U3JI0M

3. BBICOKAsI CKOPOCTh PACIIPOCTPAHCHUS TPEITUHBI
4, yaneyHbli U3JI0M

7.2.7. KoMIUIeKT 3alaHNii K IPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakrepa pa3pyLIeHHs] METAJUIOB U CILIABOB.»
A) OpopMUTE OTYET 1O TeME MPAKTHISCKOTO 3aHATHS. .

b) BBINOMHUTH MpakTUYECKUE 3aJaHHsL.

1.IlpoBectn wMaeHTHUUKALMIO M3JIOMOB (YCTAaHOBHTH BHJ M3JIOMOB) M3 Habopa H3JI0MOB
METAJUINYECKUX MaTepuanoB. PaccopTupoBaTh N3710MBbI IO BUAAM.
2.3aMepHuTh OTHOCHUTEIBHOE CYXEHHE 00Pa3IoB Y TOBEPXHOCTH XPYIKUX U BSI3KUX U3JIOMOB.
3. 3amepuTh JUIMHY YCTAJOCTHBIX 30H Ha TMOBEPXHOCTH YCTAJOCTHBIX HM3JIOMOB. 3apUCOBATh
U3JI0M U 0003HAYHUTh 30HBI HA YEPTEXKE.
B) BeinmonuuTh 4 3aaHus UTOTOBOTO TECTA.

Bapuanr 1 (u emie 8 BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaIU3 TO3BOJISIET ONPEIEIUTh:
1. mTomiaab BI3KOM COCTABISIONICH B M3JI0ME 00pasIia.
2. yIapHyIO BSI3KOCTb CILJIaBa
3. yCcTaJOCTHBIE XapaKTePUCTHKH CIJIaBa
4. TBEpJIOCTh
2.YKaxuTe NPU3HAKH BA3KOTO pPa3pyLICHUS:

1.00pa3oBanue «eikn» Ha oopasiie
2. KpUCTAJLINYECKUN U3JIOM
3. BBICOKasl CKOPOCTb PaclpoOCTPaHEHUS TPEIIUHbI
4. qarme4HbpIid U3JI0M
3.Vkaxure GakTopbl, KOTOPBIE OMPEAEISAIOT XPYIKOE pa3pylIeHne, Kak HanboJsee omacHoe:
1. KpuCcTAIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh pacpOCTPAHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAUUTEIBHON MPEBAPUTENbHON nedopMauu
4. BBICOKAsl CKOPOCTb PaCIpOCTPAaHEHUS TPELIHbI
4. VxaxxuTe BUJ pa3pylIeHUs, TPH KOTOPOM Ha TIOBEPXHOCTH M3JI0Ma HAOIIOAI0T 3 30HBI:
30Ha CTAaOUIIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30HA JI0JI0Ma.
1.BsA3KO€ pazpylieHne

]



2. yCTaJO0CTHOE pa3pyllIeHue

3. XpYIIKO€ pa3pyllieHHE
4. yaCTUYHO BSI3KO€, YACTUYHO XPYIIKOE

7.2.8. KomiuiekT 3aannii k 1adopaTropHoii padore

Tema: «BausHue  XONOAHOM  IJIACTHYECKOM  nedopmanmuu ©W  TeMIepaTypsl
PEKpUCTAUIN3aLMU Ha CTPYKTYPY U CBOMCTBA CILIABOBY

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeinoanuTk 3aganus Kk 1abopatopHoi padore.

1.3meputh TONIIMHY M TBEpAOCTh JehOpPMUPOBaHHBIX 00pa3uoB. Paccuurars creneHb
riactuyeckor  nedopmanuu. IlocTpouts rpaduk 3aBUCHMOCTH TBEPAOCTH OT CTEHECHU
nedopMaluu.

2Paccunrath TEMIIEPaTYpHbI ~ TOpPOr  pekpucramsauuu 1 menu.  lIposectn
PEKPUCTAIUIM3ALUOHHBIN OT)KUT U OTABIX.

3. M3mMeputh TBEPIOCTh OTOMOKEHHBIX 00pasnoB. [loctponts rpadukn 3aBUCUMOCTH TBEPIOCTH

OT CTeNeHH JepOopMalMy MOCIIE OTbIXAa U PEKPUCTAILIU3ALIUH.

B) Bemonsuthk 5 3agaHuii U'TOroBOro Tecra.

Bapuanr 1 (u enie 10 BapraHTOB TECTOB)
1. Kputnueckoii cTenenbio qedopMaIiyu sl peKpUCTALTU3AIMOHHBIX TPOIIECCOB HA3bIBACTCAL. .

l.crenens Aedopmanuy, MPUBOSAIIAS MOCIE HarpeBa AePOPMHUPOBAHHOTO MaTepuana K
TUTaHTCKOMY POCTY 3€pHa
2.creneHb nedopMali, Mpu KOTOPOHM JocTUraeTcs HauOOoJbIash BO3MOXHAS MIOTHOCTD
ne(eKTOB KPUCTAJUIMUECKON CTPYKTYpPBI
3. MHUHHMMalbHas CTeneHb JedopMalii, NpU KOTOPOH 3amac BSI3KOCTH MaTepuana
CTAHOBUTCS PaBHBIM HYJIIO
4. MUHUMaIbHas CTeNeHb NedopMaIuu, IpU KOTOPOH PEKPUCTAIUIM3AIMOHHBIE TTPOIIECCHI
HE BBI3BIBAIOT POCTa 3€PEH
2.01aBIX -3TO TpyNNa sIBICHUN, TPOUCXOASIINX MPU HarpeBe 1ehOpMUPOBAHHOTO METAIIa U
OXBAaTbHIBAIOLIHX. ..

1. mporiecchl 3apOXKICHHS U POCTa HOBBIX 3€PEH C MEHBIIIUM KOJIUYECTBOM Je()hEeKTOB
CTPOCHUS

2. mporeccsl 00pa3oBaHus CyO3epeH C MaJOYIJIOBBIMH T'PaHUIIAMHU, BOSHHUKAIOIIUMH TIPH
CKOJIB)KCHHHU U MEPCTIOJI3aHUN )II/ICJ'IOKaHI/II\/II
3. UBMEHEHUsI TOHKOW CTPYKTYpHI (TJIaBHBIM 00pa3oM YMEHbBIIIEHHE KOJIUYECTBA TOYSUHBIX
neheKToB)
4. mpoueccel u3MeHeHUs (OPMBI U pazmepa 3epeH
3.YkaxuTe TeMnepaTypHbIid HHTEPBAJ XOJI0IHON 00pabOTKH CIUIaBOB:

1. Toop= Thx
2. 0,4 Tux < Tosp < Tun
3. Toop << 0,4Tux
4. To6p < Tsp
4. YkaxuTe BHEIIHNE IPU3HAKHU MPOIIECCOB MEPBUYHOMN PEKPUCTAIITN3ALUY!
1. ykpynHeHue 3epHa
2. U3MEeTbYCHHE 3epHa
3. u3MeHeHue GOopMBI 3epHa JI0 PABHOOCHOM
4. OTCYTCTBYIOT
5. JIBmxy1el cuioil mporiecca coouparenbHON peKpUCTAIIH3AMN SBISIETCS:

l.yMeHbIIIeHHE TUIOTHOCTH AUCIOKAIANA

]



2. yMEHBIIIEHUE CYMMapHON BEJIMYMHBI TOBEPXHOCTHOU SHEPTUU

3. YMCHBIIEHWE CYMMapHOW BEJIMYMHBI DHEPIHH, 3a CYET CHIIKEHUS OCTaTOYHBIX
HaIpsHKEHUN

4. yBeIMYEHHUE IIIOTHOCTH JUCTOKALIMI

7.2.9. KoMIuleKT 3a1aHuii K J1adopaTopHoii padore Ne9

Tema: «TepMuueckuii aHaJIN3 CILIABOBY»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeinoanuTk 3aganus Kk 1abopatopHoi padore.

1.3auxcupoBath TEMIIEpaTyphI CIIABOB MPH OXJIaXKICHUN uepe3 Kaxkabie 30 cek.

2.ITocTpouTh TEPMUYECKUE KPUBBIC OXJIAKICHHS CIUIABOB M OIPEICIUTh KPUTUYECKUE TOUYKHU
(ba30BbIX MpeBpallCHUI.

3. TlocTpouTth muarpamMMmy COCTOSIHUSI «OJIOBO-IIMHK», yKa3aTh HAa3BaHWS JIMHUH JHAarpamMMbl U
(a3oBble MpeBpalIeHrs, COOTBETCTBYIOLINE JTUHUIM JUATPAMMBbIL.

B) BemonauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.HazoBuTe THII CIlJIaBa, KOTOPOMY XapaKTCPHA JaHHAA KPUCTAJIJIMYUCCKAs pCUICTKaA

1. TBepablil pacTBOp BHEAPEHUS.
2. TBepablil pacTBOp 3aMEILICHUS.
3. XuMU4€ecKoe COeTMHEHUE.

4. Mexanuueckasi CMECh.

2. KpuTHueckim 3apo/IbIlieM Ha3bIBaeTCsl
1. 3aponpI TBepOil a3kl
2. TaKo# 3apoJIblIll, POCT KOTOPOT'O COMPOBOXK/AAaeTCs MOBBIIIEHNEM dHeprun ['nooca.
3. 3apoJIbIlll CLIOCOOHBIH K POCTY.
4.KpI/ICTaJ'IJ'II/I‘-I€CKa$I qacTrula MpuMecCH.
3.IlpaBuio ¢a3 UMeeT BUL ......

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

4.Ha pucyHke npescTaBieHa Juarpamma ......

I
K F
1 3 ;
|
il
B .

1.0nHO0KOMIIOHEHTHAS



2.C XUMHYECKHAM COETUHEHHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHHH.

4.C orpaHu4eHHOM pacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSTHUU
5.JIBmxkytieit cuiioi mpoiecca pazoBoro nepexoza sBISETCS

l.cTeneHp NepeoxIaKACHUSI CUCTEMBI.

2.pa3Mep KPUTHIECKOTO 3apOIbIiia HOBOU (ha3bl.

3.TeMreparypa CUCTEMBI.

4.pa3HOCTh TEPMOAMHAMUYCCKUX TTOTCHIIMAIIOB (a3.

7.2.10. KoMmnuieKT 3a1aHuii K IPaKTH4eCKoil padoTe mo Teme:
«AHanmu3 [uarpamMm COCTOSIHUSL IByXKOMIIOHEHTHBIX CUCTEM
A) BpInonHUTh HHAVBUAYAIBHOE 33/1aHUE.

3apucoBarh, coOmrOfas MaciTad, JaHHYI0 BapuUaHTOM JUarpaMMy COCTOSIHUS M
BBITNIOJIHUTD CJIEAYIOIIEE:

a) YCTAaHOBUTH THII JAHHOM JHarpaMMsl;

0) ompeaenuTh CTPYKTYpPHBIH © (Ha30BBIi COCTaB BCeX O0OJacTed W OTPa3HTh
€ro COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAYEHUSMH HA AUArPaMME;

B) OIPENEIUTH MOJ0XKEHHE CIlJIaBa, JaHHOTO BAPUAHTOM, Ha IUarpaMMe COCTOSIHUS;

I) ONpeNeNuTh YHUCIO CTENeHed cBOOOAbI CIUIaBa B €ro KPUTHYECKUX TOUKAX MUB
TEMIIEPATYPHBIX HHTEpBaJaX MEXIy KPUTHUYECKUMH TOYKaMu 1o mnpaBwiy (a3 ['ubbca u
HOCTPOUTH KPUBYIO OXJIAXKAECHUS 3TOTO CIUIaBa B KOOPJMHATAX TeMIepaTypa-Bpems;

1) ONpEACTUTh U 3aJlaHHOW BapHaHTOM TEMIEpaTyphbl CILIaBa COCTaB (a3 U BECOBOE
COOTHoILEeHHe (a3;

€) OXapaKTepu30BaTh CTPYKTYPY 3aJJaHHOTO CIUIaBa P KOMHATHOM TeMIepaType.

BapuanT 1 (1 enie 20 BapuaHTOB AUAarpaMM COCTOSTHHS)

b) Bemonuuts 5 3agaHuii K'TOrOBOro TeCTa.

BapuanT 1 (1 eme 10 BapuaHTOB TECTOB)

1.Yxaxwute ¢aspl, HaXOIAIHUECS B paBHOBECHUHU Ha TUHUU JIE mruarpamMmbl COCTOSTHUS
I

1.B + »xunkocts

C L E 2. A+HKUIKOCTD

3.A+ B + xxunxocTtb




4A+B

2.YKaxxuTe KPUBYIO OXJIaXICHUS, COOTBETCTBYIOIIYIO CIUIaBy |
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3.®opmyna, onpeaensonas KoJIM4ecTBO TBepAo (a3bl B Touke «b» cruiaBa | numeer Bua
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7.2.11. KomnuiekT 3anaHuii K 1adoparopHoii padore.
Tema: « MUKPOCKOITMUYECKHI aHAIIU3 METAJIOB U CIU1aBoB. CTPYKTypa

YIIJIEPOJUCTON CTaJIi B PABHOBECHOM COCTOSTHUN»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) Brinonnutsk 3a1anus k 1abopatopHoi padbore.

BbruepTuTh AuarpaMMmy COCTOSHUSL JKEJIE€30-yIepoj] Ha pa3BepHYTOM JIHCTe OyMmaru.
[Toctpouts TepMuueckue Kpuble oxiaxaenus mist craneit ¢ 0,3 %C; 0,8%C u 1%C c
yKazaHueM (ha30BbIX NMPEBPALLIEHUN U KOHEYHOU CTPYKTYPHI.

[TpoBecT MUKPOCKONMMUYECKUH aHamu3 00pa3uoB (5 mr.). OnpeaenuTb MUKPOCTPYKTYPHI U
3apUCOBATh YCJIOBHO CTPYKTYPY O3BTEKTOMJIHBIX CILIABOB C Pa3IUYHBIM KOJMYECTBOM
yraepoja (3 mrT.), 3BTeKTOUIHOTO U 3a3BTEKTOMIHOTO CILJIABOB.

OmnpenenuTh KOJUUECTBO yriiepoaa B oopasnax gosprexkrouanoi cramu ('OCT 1050-74).
Y CTaHOBHTH B3aUMOCBSI3b MKy YIJIEPOJOM M CBOMCTBAMH CILIABOB, IOCTPOUTH IpaduKu
I10 JTaHHBIM Ta01. 1 (CrpaBOYHBIC MaTEpUAIBI).

B) BeimoaHuTh 5 3a1aHui HITOTOBOTO TECTA.

Bapuanr 1 (1 ewte 12 BapraHTOB TECTOB)

1. Yro Takoe dhepput?
1) XuMunueckoe coeluHEHHUE
2) MexaHuueckas cMech
3) TBepablii pacTBOp yriiepoja B a-Keese
4) TBepplil pacTBOp yIiiepojia B y-Kee3e

2. Kakyto ctpykTypy umeer ciuiaB ¢ cogepkanuem 0,45 %C?
1) Ilepnur
2) ®epput + nepaut
3) ®epput + LEMEHTUT BTOPUYHBIH
4) ®epput + IEMEHTUT TPETUYHBII
5) ®epput

3. Ilpu xakoii Temneparype NpoucxoauT oopasoBanue nepaura B cmase 0,50 %C?
1) JIuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) Jluaus PQ

4. Kak BBITJISLAUT MOJT MUKPOCKOTIOM (hepput?
1) B Buzie cBETIBIX 3epeH
2) B Buzie TeMHBIX 3epeH
3) B Buie CBETIION CETKH IO IpaHUIIAM 3€pPEH
4) B Buie CBETIIBIX UIJI
5) B BHJie CBETIIBIX MEJIKHX YaCTHIL IO IPAHUIIAM 3€pPEH

5. Kakoii u3 crutaBoB OyJeT MMETh BBIIIIE TIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cmuas 0,45 %C
3) Cmnas 0,8 %C
4) Cmuag 0,6 %C



=

5) Cmnas 0,01 %C

7.2.12. KoMIuieKT 3agaHnii K J1abopaTopHoii padore
Tema: «3akanka yriaepoaucThIX CTaIC»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeinoanuTk 3a1anus Kk 1abopatopHoi padbore.

Omnpenenuth TBEPIOCTH 0OPA3IIOB 10 3aKalKu Ha mpubope PokBera mo mkane B.
OmnpenenuTb TeMIeEparypy 3aKalKh IIOJIy4CHHBIX OOpa3loB B COOTBETCTBHH C
COZICp)KaHUEM YIIIEpo/a, W BpPEeMs BBIICPKKH B TI€UYM B 3aBUCUMOCTH OT Pa3MepOB
00pa3sIoB.

[IpoBecTH TEXHOJOTMYECKHI  IMPOLIECC
3aKaJIOYHBIX CPEIax.

3amMepuTh TBEPAOCTh 00pa3IoB Ha npubdope Pokseruia no mkane C mocie 3aKajiku U 110
MOJTYYCHHBIM JaHHBIM [TOCTPOUTH 3aBUCUMOCTH TIOCIIC 3aKAJIKH:

HRC=f(C%), HRC=f(V,,,).
c(hopMyJIpOBaTh BHIBOJIBI.
N3yunTh, CXeMaTHYECKH 3apHCOBATh U OMHUCATh MUKPOCTPYKTYPY KOMIUICKTa 3aKaJICHHBIX
obpa3ioB npu yBenumaeHuu x500.

[To 3amanuto mpenoaaBaTesss H300pa3uTh HA TUarpaMMax H30TEPMUYECKOTO MPEBPAICHHS
ayCTEHHWTa pa3IMYHbIC BUJbI 3aKaiku (u3MeHsss T HarpeBa M CKOPOCTH OXJIAXKICHHS).

3aKaJIK1 o6pasu0B B COOTBCTCTBYIOLIUX

‘{ep €3 aHalu3 MOJYYCHHBIX 3aBUCHUMOCTEH

Onucatb (a3oBbie IPEBPAIICHUS U KOHEUHYIO CTPYKTYPY CTalei.

B) BemonuuTh 5 3a1aHuii U'TOrOBOTO TECTA.

Bapuanr 1 (u emte 11 BapuaHTOB TECTOB)

1. Kakoit u3 criiaBoB 1ociie 3aKajiku OyeT 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?

- 1) MapTeHCUT MENKOUTOJIbYAThII
2) MapTeHCUT KpYITHOUT0JIbYaThIN
3) MapreHcut + TpoOCTUT

4) MapTeHCHUT + IEMEHTUT

3. KakoB MexaHM3M MapTE€HCUTHOIO MTPEBPAIICHUS?
1) Auddy3nonnbiit
2) beznudpy3roHHbIiH

4. Kakas cTpyktypa copMHUpyeTCs y cTaau Y 8 Mpu yKa3aHHOW CKOPOCTH OXJIaXKICHHS?



tc 1) TpoocTuT

) 2) MapreHcuT
3) Maprencut + gpeppur
—, 4)MapTeHCHT + IIEeMEHTUT BTOPUYHBIHN

y

T

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

7.2.13. KoMmJjiekT 3aaHuii K J1a00paTOpHOii padoTe.
Tema: «CTpyKTYypa, CBOiCTBa U MPUMEHEHHE YYTYHOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimoanuTk 3amanus k 1abopatopHoii padore.

1. MeracrabunpHass W crabwibHas (OTHOENBbHO) JuarpaMMmbl C YKa3aHHEM Ha HHUX

CTPYKTYPHBIX COCTABIISIOIIHX.

W3y4unTh oA MUKPOCKOIIOM ITpU yBenndeHHH X500 nmeronuiicss Habop MUKPOULTH(OB.

3apucoBaTh CXeMaTHIHO MUKPOCTPYKTYPY.

JlaThb XapakTepUCTHKY YyTr'yHa IO CIIEAYIOUIed cxeme: KJlacC 4YyryHa, Hojkiacc, gpopma

rpadura (A5 cepblX UyTYHOB) WM MPOLEHT yriepoa (s Oenbix), crnocol MoJydyeHus,

XapaKTepUCTHKA METAJUTMYECKONH OCHOBBI.

5. Tloctpouts rpaduku KpUBBIX OXJaXJEHHUS JBYX CILJIaBOB (II0 33/JaHUIO MPEMNOJaBaTelis) C
OINMCaHMEM MPOIIECCOB, MPOUCXOAIINX B KaKJOW KPUTUYECKOH TOUKE U MEXAY HUMH.
DBTEKTHYECKas! M SBTEKTOUIHAS PEAKIIHU.

o

B) BemonauThs 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH nzobpaxeH Ha pucyHke?

1) cepbIi c
MEJIKOTUIACTUHYATON dbopmoii
rpadura

2) cepblii c
KPYIHOIUIACTUHYATON bopmoit
rpacdura

3) BBICOKOITPOYHBIN Ha
(beppuTHOI OCHOBE

4) BBICOKOTIPOYHBI Ha

MIEPJIIMTHON OCHOBE



2. Kakas ctpykTypa OymeT y KOBKOIO 4YyryHa, €CJIH TMocie rpadutuzanuu B
MeTaJUIn4ecKoi ocHoBe octanoch 0,8%C?
Ho+T
2)D+I1+T
HMO+r
4) T+ JT+IT 1

3. Kakyro cTpyKTypy HMEET T0ABTEKTHYECKUI OCINbIi 4yTryH mpu Temiiepatype 450°C?
1) nepnut + HEMEHTHT BTOPUYHBIN + JIeAeOypHT
2) nepauT + nenedypur
3) mepiuT + HEeMEHTHUT NePBUYHBIN + 1ee0ypuT
4) ayCTEHUT + EMEHTUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe npeBpaienue nporekaet Ha tuauu CD?
1) )KUIKOCTh — LIEMEHTUT MTEPBUYHBII
2) )KUJIKOCTh — IIEMEHTHT BTOPUYHBIN
3) KHUJIKOCTb — ayCTEHUT
4) KUAKOCTh — JIeIe0ypUT

5. CKOIBKO yriepoja CoAepk UT MepauT B (heppUTO-IepIUTHOM KOBKOM UyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

7.2.14. KoMIuleKT 3a1aHMi K J1aDopaTopHoii padore.

Tema: «VccinenoBaHue BIMSHUS CKOPOCTH OXJIAXKIEHUS HA TBEPIOCTh
YIJIEPOAUCTOM CTAII

A) OpopmuTh OTUET 1O TEME JTa0OPATOPHOM PaOOTHI.

b) BeimosnauThk 3a1anus k 1abopatopHoit padore.

1. I3yunTh OCHOBHBIE BHJIbI TEPMHUECKONW 0OpaOOTKHU YIJIEpOAMCTON CTaIM U MOJydaeMble MpU
3TOM CTPYKTYpBHI.

2. OnpenenuTh TEMIIEpaTypy HarpeBa HUCCIeyeMO CTalu.

3. IlpoBecTn oxjaxaeHue oOpa3loB C Pa3IMYHON CKOPOCTHIO, MCHOJb3Yysl Pa3iNuHbIe BUIbI
TEPMUYECKON 00pabOTKM U Cpelbl OXJAXKIEHHUS: OTXKHUI (OXJaXICHHE C TeYblo),
HOpMaJTM3aIuio (OXJIaXJICHUE Ha BO3AyXeE), 3aKalKy B Maciie U BOJIE.

4. OmpenenuTh TBEPAOCTh CTAIM B 00pa3lax, OXJAXIEHHBIX C Pa3IUYHOM CKOPOCTBIO.
[Toctpouts rpaduk 3aBucumoctr TBepaocTH ctamu (HRC) ot ckopocTr oxmaxaeHusl.

5. N300pa3uth auarpamMmy H30TEPMHUYECKOTO IpEBpAIllEHUs] ayCTEHUTa, yKa3aTb Ha3BaHUE
TUHUN 1 007acTH (ha30BBIX IPEBPAIICHUM.

6. OnpenenuTh MHUKPOCTPYKTYPY CTaJH MOCJE Pa3IUYHbIX BUJOB TEPMHUECKONW 00pabOTKU IO
aTiIacy MHUKPOCTPYKTYP.

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 8 BapraHTOB TECTOB)
1.C yBennueHHeM CKOPOCTH OXJIaXIECHUS TUCIIEPCHOCTD (DeppUTO-IIEMEHTUTHOM CMECH. ..
1. Bo3pacraer



2. yMEHbIIAeTCs
3. He U3MEeHseTcs
4. wu3MeHseTCs epUOINIECKU

2.C yBenMuYEHUEM CTETICHH MEePEOXJIaXICHUS YUCIIO 3apO/AbIIIel, 00pa3yloIIUXCs B €IUHUILY
BPEMEHH. ..

1. Bo3pacraer
2. yMeHbIIaeTcs
3. He u3MeHseTCs
4.cHavao BO3pacTaeT, a 3aTeM YMEHbIIIAETCS.
3. Tepmudeckast 00pabOTKa, COCTOSIIAS U3 HATPEBA CTAIHM B AyCTEHUTHYIO 00JIaCTh, BBIJICPIKKH
Y OXJIQXKICHUS Ha BO3/yX€ HA3bIBACTCH. ..
1. 3akanka
2. OTILyCK
3. HOpMaNU3aLus
4. oTKUT
4.Yxaxute MaTeMaTUYeCKOE BbIpaKEHHUE, OMpeIestollee 3epHOIPAaHUYHOE YIIPOUHEHHE.
1. o7 = 0y + kd~1/2
2. or =0y +aU™C™

3. or = 0y + aGb,/p
4. op = 0y + aGbZL

5. HanGompIryto TBEpIOCTh, 3 MEPEYNCICHHBIX CTYKTYPHBIX COCTABIISIFOIINX, UMEET. .
1. mepaut

2. TPOOCTHUT
3. copOur

4. peppur

7.2.15. KomnuiekT 3anaHuii K 1aboparopHoii padore

Tema: «OTyck cTanm

A) OpopMuUTh OTYET O TEME J1abOpaTOPHOU PabOTHI.
b) BrimonuuTts 3a1anus k 1abopaTopHoii padore.

1.  Omnpegenuth TeMiiepaTypy 3aAaHHOTO MPEINOAaBATEIEM BHIA OTITYCKA U BPEMS BBIICPKKH
oOpa3sia npu BeIOpaHHON TemrepaType.

[TpoBecTu otmyck 06pa3ios.

3. Omnpenenutp Ha TBepaomepe Mo mkane C TBEpPAOCTh OTMYIIEHHBIX 00pa3unoB [locTpouth

zaBucuMocTh HRC=F(T ;) st cranu 45 v 06BACHUTL NPUYKMHBL TIAJIEHUS TBEPIOCTH.
4.  CxeMaTHUECKH 3apUCOBATh CTPYKTYpY IOCIE BCEX BHJOB OTIYCKA M ONHUCATh MPOLECCHI,
MPOTEKAOIIKE B YIJIEPOIUCTON CTAIH MTPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

N

B) Bemonuuth 5 3aaHuii U'TOrOBOro TecCTa.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMeeT BbIIIE IIIaCTUYHOCTh?

1) 2) 3)

(=]
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2. JIns kakux Jieraneil npUMeHsSIeTCsl CPEeIHUM OTIYCK?
1) A5 “HCTpYMEHTA, PACCYUTAHHOTO Ha Oe3yJapHbIe HArPYy3KU
2) 151 TAXKENO HarpyKEHHBIX ILIECTEPEH
3) st peccop, MPy>KUH

3. Kakywo Tepmuyeckyro 00pabOTKy HEOOXOAUMO MPOBECTH I cTtaau S50 co CTpyKTypoi
MapTEHCHUTA, YTOOBI MOIYYUTh CTPYKTYpY copOuta?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akaika + BBICOKHH OTITyCK

4) 3akainka + CpeTHUM OTITYCK

4. Kaxoii npoiiecc IpoTeKaeT B CTAJIU MPU HU3KOM OTITyCKe?
1) YMeHblIIeHHE CTETIEHN TeTPAroHalIbHOCTU PEIIETKH MapTEHCUTA B PE3yNbTaTe YaCTUYHOU
muddy3un yriiepoaa
2) IlonHbIi pacnag MapTeHCUTA
3) Ob6pazoBanue e-kapOUI0B
4) TlpeBpamenue Aocr. B Mom.

5. Ha kakue ¢a3bl pacnagaercss MApTEeHCUT MPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®eppurt + HEMEHTUT
3) LemeHTHuT
4) Ayctenur

7.2.16. KomnuiekT 3aganmii K 1a00paTopHoii paboTte
Tema: «OTxur cranei»

A) OpopMuUTh OTUET O TEME J1abOpaTOPHOU PabOTHI.
b) BemonuuTh 3a1anus k 1abopatopHoit padore.

1. lonyuuts ombITHBIE OOpa3llbl, 3alMKcaTh MAPKY CTajH, UCIBITaThb TBEPAOCTh OOpPa3IOB IO
Poksemny (umkana B).

2. 3akxamuth o0Opasnbl oT Temmepatypsl Ac3 + (30...50)°C ¢ BBLICpKKOW WX TIPH yKa3aHHOM
TeMieparype 15MUH M OXJIaXXKJA€HMEM B BOJE M MCIBITaTh Ha TBEPAOCTh 1o PokBemty
noce 3akanku (mkana C).

3. Harperts 3akanennsie o0pasubl 10 Temnepatypbl Acs+(30...50)°C u BbIAepKaTh UX B NE4U
15vmuH. Oxnaguthk obpasern Ne 1, mojyexamuii HOpMalu3allui, Ha CIIOKOMHOM BO3IyXe€.
Ilepenectn oOpazenr Ne 2, mojmiexamuidi HM30TEPMUYECKOMY OTXKHIY, B TI€Ub C
temneparypoit 690...700°C, Beiaepkath 30MUH U OXJIAAUTh Ha CIOKOWHOM BO3/1YXE€.

4. 3auucTUTh TEpMHUYECKH OOpaboTaHHble OOpa3lbl HAXKAAYHOM Oymaroil M HCIBITATh Ha
TBepAocTh o PokBemny (1kana B) mocne orxura.

5. CxeMaTHyecKku 3apucOoBaTh MHUKPOCTPYKTYPBI IOCIE 3aKaJIKHU, U30TEPMUYECKOTO OTXKMIA,
HOpMaJIM3aliK ¢ ONHUCAHUEM PEXHMOB TEPMUYECKOH 00pabOTKU M yKa3aHUEM CYLIHOCTH
CTPYKTYPHBIX IIPEBPAILCHUM.



B) Boinmonnute 5 3agaHuii HTOrOBOTO TECTA.

Bapuanr 1 (u1 emie 10 BapraHTOB TECTOB)

1. Kakas ctpykTypa chopmupyercss y 3a3BTEKTOMJAHON CTald MPU M30TEPMHUECKOM pacraje
ayCTEHUTA 10 IPUBEIECHHOMY pexumMy?

2.

1) Iepaut
P | 2) ®epput + nepiaur
T: C : . Ac3 3) IlepauT + 1EMEHTHUT
= - - Acl BTO PUYHBIN
4) Tpooctur
5) CopOut

> Lgt

YKaxkuTe TEepMHUUYECKYI0 00paboTKy, KOTOPYIO HEOOXOJUMO TMPOBECTH TMepel] 3aKaIKOu

3a9BTEKTOUIHBIX CTAJIEN.

1) PekpucTaimu3aiiOHHBINA OT)KUT
2) Hopmanuzanus

3) Otmyck

4) I1onHbI OTXKUT

3. Cranp Y9. Temnieparypa narpesa 750°C. Oxnaxaenue B Boze. OnpeneanuTe BUI TEPMUUECKOM
00paboTKH.

4.

1) OTxur NOMHBIH

2) OTKUT HETTOJTHBIN

3) 3akainika moiHas

4) 3akanka HEToOJTHas

5) Hopmanuzanus

Kakyro Ttepmuueckyro 00pabOTKy HEOOXOAMMO IPOBECTH, YTOOBI YCTPaHUThb CTPYKTYpPY

BUIMAHIITET ITOCJIC CBapKI/I?

5.

1) IlonHp1it oT>KUT

2) HenonusIit oTxur

3) PexpucTainu3aiioOHHbINA OTKUT

4) Otnyck

Vxaxure Ha C-00pa3HBIX KpPUBBIX TOUYKM Hadalia M KOHIIA pacraja ayCTeHUTa Nph

HU30TCPMHUYCCKOM OTKHUTC 110 YKA3aHHOMY PCIKHUMY.

1a,l
2)c,d
3)a, c
4) b, |
5)a,d

t, °c

7.2.17. KomiuiekT 3aganuii k J1jabopaTopHoii padore



Tema: «HUCCJICAOBAHUC BJIMAHUA JICTUPYIOHNIUX 3JICMCHTOB Ha IMPOKAJINBAECMOCTbH craneu

METOAOM TOpI.IGBOfI 3aKaJIKK1»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) Beinonnutsk 3a1anus K 1abopatopHoi padbore.

M3y4nTh XapaKTEpUCTUKU IPOKAIMBAEMOCTH, YCTAHOBKY JUIsl TOPLIEBOM 3aKaJIKM, METOIUKY
IIPOBEICHUS TOPLIEBOM 3aKaJIKU.

BeiOpate TeMmmepaTypy HarpeBa IOJA 3aKalKy Julsl YIVIEPOAMCTOW CTalaM, JAPYrod u
JIETUPOBAHHON HCCIENYEMbIX CTaJIEH.

. Beinepxkars o0Opasiubl B 1meud Ipu BeIOpaHHOM TemmepaType Harpesa. IIpoBecTu TOpleBYrO
3aKaJKy 00pa3IoB U3 YIIIEPOIUCTON U JIETUPOBAHHOM CTaJICH.

IIpoTounts B OOpasuax Jjbicku ryOumHoW 0,5 MM mo oOpasyromum IumHApa (¢ IBYX
IIPOTUBOINOJIOKHBIX 0 JUAMETPY CTOPOH).

. 3aMepUTh TBEPJOCTh CTAJIM IO JUIMHE IUIOIAJ0K HauKMHas OT Topua, yepes 1,5, a 3areM uepes
3 MM.

. IlocTpouTh KpHUBYIO IPOKATMBAEMOCTH B KOOPAUHATAX «TBEPAOCTD - PACCTOSHUE OT TOPLA».

. Ucnonp3ys nanHele Tabauiel 17.1, onpenenuTs riyOMHY MPOKAJIMBAEMOCTH YIIEPOAUCTON U
JIETUPOBAHHOM CTaJIeH.

B) BeimoHuTh 5 3a1aHUI HTOTOBOTO TECTA.

Bapuanr 1 (u ewe 9 BapuaHTOB TECTOB)
1. IlpokainBaeMOCTb 3aBUCHUT:

1) oT TeMnepaTypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKJICHHS

3) OT XUMHUYECKOTO COCTaBa CTau
4) oT CKOPOCTH Harpena

2. Ha xakoM U3 pUCYHKOB U300pake€Ha CKBO3Has MPOKaTUBAEMOCTh?

1)A

2)b

3)A,b

4) HeT MPaBUIILHOTO OTBETA
3. [Ipu xakom yciaoBuu oOpaserr (JIeTaib)
MPOKAITUBAETCS HACKBO3b?

1) mpH CKOPOCTH OXJTAKICHHS IT0 CEUCHHUTO

6onbiie V Kp.
2) pH CKOPOCTHU OXJIaXKJICHHUS 110 CEUYEHUI0 V Kp.
3) mpu CKOPOCTH OXJaXKAECHUS MEHbILIE V Kp.
4) oOpaszer; He MOXKET MPOKATNBATHCS HACKBO3b
4. B kako# cpesie OXJIaXkIaI0T YIIEPOAUCTBIE CTAIH MIPU 3aKajIKe?
1) Boza
2) macio
3) BO3yX
4) neub
5. Kakoii Jierupyroiuii 3JIeMEHT He 3aMeJUISIET paciiajl ayCTeHuTa?
1) Ni
2) Cr

(=]



3) Co
4) Mg

7.2.18. KoMIuIeKT 3a1aHnil K NPAKTH4YeCKOi padoTe.

Tema: «Bp10op cTanu 1o 3a1aHHBIM POYHOCTH U MPOKAITUBAEMOCTH.
A) OopMuUTB OTUET 11O TEME MPAKTUICCKON pabOTHI.
B) BeimosnHuTh 3a/1aHUS K IPAKTHUECKOW padoTe.
1. [TommyunTh BapuaHT 3aJaHUsl y TPENOJaBaTessl — 3HAYCHUS] Pa3MEPOB M IMPOYHOCTH JICTAIIH:

D(mm); L\D; G5 .
2. Ilo nomorpamme M.E. Bnantepa (puc.3) it 3TOro KpUTHYECKOTO JUaMeTpa,
BBICTABJICHHOTO Ha IIKaje ¢ MPUOJIMKEHHBIM OTHOIICHHEM pa3MepoB jaetanmu L/D

HAWTU PaCCTOAHUC OT TOpLA 00 HOHYMapTeHCHTHOI)'I 30HBI CTAHAAPTHOI'O o6pa3ua.
3. HO33.,I[EIHHOI>1 MMPOYHOCTH OIPCACIINTL TBHPAOCTH CTAJIU IMOCJIC 3aKaJIKU U OTITYCKaA.

4. Ilo rpaduky (crnpaBOYHbIE JAHHBIC) HAWNTH TBEPAOCTh B CEpPALEBUHE JAETAIU
nocne 3akanku HRC 40 B 3aBUCHMOCTH OT TBEPAOCTH IMOCIIE OTITyCKa.

5. OmnpenenuTh HaMMEHbIIEE COACpP)KAHUE YIIepoja B CTadud MO TadIuue
(cipaBOYHBIC JTAaHHBIC) B COOTBETCTBUU C TBEPIOCTHIO MOCIIE 3aKAJIKH.

6.I10 KpUBBIM MPOKANMBAEMOCTH AJI1 PA3HBIX MAPOK CTAJIA BHIOPATH MOAXOIAIIYIO
MapKy CTaJM ¢ yYETOM €€ IKOHOMUYHOCTH, 0O0CHOBATh CBOW BHIOOD.

7. Ha3znauutb uisi BBIOPAHHOW CTaJM PEXHUMBI TEPMHYECKOM 0O0pabOTKHU-
TEMIEpAaTypbl HarpeBa (KpUTUYECKUE TEMIEpaTyphl YKa3aHbl B CIPaBOYHBIX
JTAHHBIX )

8.PaccunTtarh BpeMsl BbIACPKKH ISl 3aKaJIKU U OTIIyCKa C y4yeToM KodduiueHTa
cpenbl, ko3pdunmenta Gopmbl U Ko3hPUIIMEHTa pABHOMEPHOCTH HArpeBa.

9. Jlnsa BBIOpaHHON Mapku CTalM ONPEAEIUTh CKJIOHHOCTh K OOpaTuMoun
XPYIKOCTH.

7.2.19. KomnJiekT 3aganuii K 1a060paTopHoii padoTte
Tema: «Xumuko-repmuueckas 00paboTKa cTain»

A) OpopMuUTh OTYET O TEME J1a0OpaTOPHOU PabOTHI.

b) BrimonuuTts 3a1anus k 1abopaTopHoii padore.

1. IlpuBecTn MMKPOCKONMHMYECKHH aHalnW3 HUTM(GOB IMOCle I[EMEHTAud W a30THPOBAHMUSL.
OneHuTs TONIMHBI U PY3HBIX CIOEB.

2. Omnmcanne Ha3HAYEHHs JAHHOTO BHJIa XUMHUKO-TEPMUYECKOH OOpabOTKH, €ro JOCTOMHCTB,
HEJ0CTaTKOB M TEXHOJIOTUY MPOBEACHHUS.

3. Ilo rtommmue mudGy3HOTO CIIOS PacCYUTATh BpeMsi MPOBENEHHS XHMHKO-TEPMHUECKOU
00paboTKu.

4. TlpencraBuTh peXUMbl TEPMHUUYECKON 00pabOTKH B BHjAE TrpaduKka Mocie JaHHOW XMMHKO-
TEPMUYECKOI 00pabOTKH, €CIIM OHA TPOBOUTCS.

5. 3apucoBaTth CTPYKTypy TOBEPXHOCTHOI'O CJIOSl CTajJd TMOCJIE€ XHUMHKO-TEPMHUECKON
00paboTKu.

B) BemosnauTh 5 3a1aHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIN CI0¥ 001a/1aeT MaKCUMAJIBHOW TBEPIOCTHIO MOCIIE. ..
1. memeHTa MK



2. a30TUpOBaHUs

3. IMaHUPOBAHUS

4. 6opupoBaHus
2. Ykaxure pexuMm TO mocie ieMeHTaluu peKOMEHIOBaHHbBIN JJIs U3ACIIUN, K KOTOPBIM
MPEIBSIBISIOT 0CO00 BHICOKHE TPEOOBAHUS 0 MEXaHUIECKUM CBOWCTBAM.

1. Hopmanu3anusi.

2. 3akanka ¢ LEMEHTAIlMOHHOT 0 Harpesa + HU3KUM OTITYCK.

3. 3akanka ¢ 850 °C + HU3KHil OTITYCK.

4. 3akanka ¢ 880°C B maciie + 3akanka ¢ 760°C B Bojie + HU3KHIl OTITYCK.
3. Jlns iemeHTanuy uCrob3yoT ...

1. HU3KOYTIIEPOAUCTBIE CTATIU

2. BBICOKOYTJICPOJIUCTHIE CTAIH

3. cranu, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacrnoyioXuTe CTPYKTYpPHBIE COCTABJISIIONIME I10 TOPSAKY  OT TIOBEPXHOCTH B TIyOb
LIEMEHTOBAHHOI'O CJIO.

1.IT+ I n

2.0 +11

3.A+II

4. 11
5.3aBucumocts TIyOuHBI TU(H(HY3MOHHOTO CIIOST OT TEMIIEPATYPHI K BPEMEHU BBIJICPIKKH
OIIMCBLIBAETCS MaTEMaTHUYECKOH 3aBHCHMOCTBIO. ..

1.h=DVx
2.h=2DvVz
3.h=2V(x D)
4.h=2D1t

7.2.20. KomnuieKT 3a1aHuil K IPaKTHYeCKoil padoTe
Tema: «MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPUATIOB»
A) OhopMuUTh KOHCHEKT 10 TeMe JabopaTOpHOI paboTHI.

b) Bemmonuute 5 3amanuii utorosoro tecra. Knaccuduuuposars, pacim@poBaTh MapKu
CILIaBOB.

Bapuanr 1 (1 emte 14 BapuaHTOB TECTOB)

Cr5T'nc.
V10A
18X2H4MA
K460-3
BbpKMu3-1

7.3. OueHouyHble CPeACTBA JJIS MPOMEKYTOYHON ATTECTAIMM MO UTOraM OCBOEHMS

AUCHHUILJIMHBI
7.3.1. Bonipochl k npomeskyTouHoii aTTecTannu MatepuasoBenenue u TKM-1.
Cemectp 2

| Ne /i | Bonpocsl k 3auery




Ne i/

Bomnpocel k 3a4ety

Tumsr KPUCTATINIMICCKUX peLHéTOK U KX OCHOBHBIC XapaKTCPHUCTUKH. OCHOBHBIC

! CBOWCTBA KPUCTAJUIOB: aHU30TPOIHSI U TOTUMOP(PU3M.

5 Tunbl cBs3eii: HOHHAs, KOBAaJICHTHas, Ban-nep-Baanbca, wmeramnmueckas. Hx
0COOEHHOCTH U BIMSIHHE HA CBOWCTBA KPUCTAJLIOB.

3 JleeKThl KpUCTAUINYECKOTO CTPOEHHSI, FEOMETPHUECKas KIaCCH(PUKAIIMSL.

4 Toueunsle nedexTsl. MexaHu3smMbl UX 00pa3oBaHMs. 3aBHCHMOCTh pPaBHOBECHOM
KOHIEHTPALMU BAKaHCUM OT TEMIIEPATYPBHI.

3) Juddysusa. Mexaunuzmel muddysun. Ilepsoiii u BTOpoii 3akonbl Duka.

6 Jucnokanuu. BiausiHre TUIOTHOCTH AUCIOKALMM HA MPOYHOCTHBIE CBOKMCTBA KPUCTAJLUIA.
Kpusas Opunra. Pacuer TeopeTHyecKoil MpOYHOCTH.

7 DKcrepuMEeHTaIbHbIE 3aKOHOMEPHOCTH IUIACTHYECKOM nedopmanuu. MexaHHuecKue
CBOICTBA U UX XapPAKTEPUCTUKH.

8 Hedopmarnmonnoe ynpounenue. [Ipupona Hakiena. Tekcrypa nedpopmarum.

9 Jedopmarus moJIuKpUCTAINYECKUX TeNl. 3epHOTPaHUYHOE YIIPOUYHEHHE. 3aKoH XoJula-
Ilerya.

10 MexaHu3MBbl IUIACTUYECKOM JedopMaluu: CKOJIbKEHUE, JABOMHMKOBAHUE, MEXaHH3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M U Y3HOHHON TOI3YUECTH. .

11 Knaccugukarus u BUpl MEXaHHYECKUX UCTIBITAHUIN: CTaTHUECKUE, THHAMUYECKHE,
YCTaJIOCTHBIE.

12 HcnpiTanue MeTauioB Ha TBepAOCTh. VcnbiTanue Ha pactsokenue. Menbitanus Ha
YIapHYIO BSI3KOCTb M LIMKJIMYECKYIO IIPOYHOCTbD.

13 Pazpymenue xpynkoe u Ba3koe. TemneparypHslii HOPOT XJIaTHOJIOMKOCTH.

14 TepMmonuHamuueckue ocHOBBI  (a3oBbix  mnpeBpauieHuil. (Tepmoaunammueckue
NOTEHIMAJIB, (pa30BOe paBHOBECHE, BTOPO 3aKOH TEPMOIMHAMMKH. )

15 [TonsiTus cucrema, crias, (a3a, KOMIOHEHT, MEXaHUYECKAsi CMECh.

16 ®a3pl B crutaBax. XMMHUYECKHE COCTUHEHUS

17 Kpucrannuzanus u ee stansl. Kputudeckuii 3apoablil U 3aBUCUMOCTb €70 Pa3MEpPOB OT
CTEIIEHU NTEPEOXIIAKICHHUS.

18 3aKkOHOMEPHOCTH KpucTtaum3aunn. Kpusele Tammana.

19 @a3pl B cruiaBax. TBepAble PacTBOPbl W MX THIBL. YCIOBHS HEOIPAHMYECHHOU
pacTBOPUMOCTH. XMMHUYECKHE COCTUHEHUSI.

20 Mertobl nocTpoeHus nuarpamMm coctosHus. [Ipasuiio ¢as I'nb6ea.

21 OcHoBHble THIBI JuarpamMm coctosHus. [IpaBuna koHoabl. Kpucrammmsauus u
CTPYKTYpOOOpa30BaHHE CILIABOB.

29 Binsane mnpumecel Ha mpolecchl KPUCTALIM3AIMM M PEKOMEHJAMM 10  UX

MCIIOJI30BAHUIO.

23 Jlnarpamma cocTosiHUS kene30-yriepoa. PDaszpl, TMHUHM, KPUTHUYECKHE TOUKH.

24 ZII/IarpVaMMa COCTOSIHUS Kele30-yriepol. Kpucramnmuzanus u cTpykTypooOpazoBaHuE
CTaJICH.

25 3aBHUCUMOCTb CBOMCTB CTAJIEH OT COAEPKaHUA YIJIepo/a.

26 J.c. xene3o-yriepon MetactabunbHas. Kpucrammuzamus M cTpyKTypooOpazoBaHUE
6enbIXx yyryHoB. O61acTh NIPUMEHEHHUS.

27 J.c. xxene3o-yriepoj cradmibHasg. Kpucrammsanus U cTpyKTypooOpa3oBaHUE CEphIX
qyryHoB. O01acTh NPUMEHEHHSI.

28 Knaccudukanus cepeix uyryHoB. CrocoObl monydeHus. BnusHue cTpykTypbl Ha

CBOMCTBA CEPBIX YYT'YHOB.

7.3.2. Bonipocs! k npome:KyTO4YHO# aTTecTanuu MaTtepuanoBeaenue u TKM-2.




Cemectp 3

Ne /i Bonpocsl k 3auery

29 [TpeBpaienus B cTansax npu Harpese. HacielcTBEHHOCTh ayCTEHUTHOTO 3epHa.
Omnpenenenue 6aia 3epHa.

30 [IpeBpamenust aycreHUTa OpU  OxJaxaeHuHM. JluarpamMmma  H30TEpMHUYECKOTO
IIPEBpAICHHs] AyCTEHUTA.

31 BiisiHue cKOpoCTH OXJIaXKICHUS HAa CTPYKTYpPY U CBOMCTBA cTajiel. XapaKTEpPUCTUKHU
JMCIIEPCHOCTH MUKPOCTPYKTYD.

32 MaprencutHoe npespaienne. OCHOBHbIE 0COOCHHOCTH, KUHETHKA MTPEBPAIICHHS.

33 TepmoobpadoTka. Kiaccudukanmsi 1 OCHOBHBIE TEXHOJIOTHYCCKUE TTapaMETPBHI.

34 3a1<an£<a ¢ nosuMop¢HBIM TnpeBpauieHneM. Ha3HaueHue, BHJIbI 3aKaJKH, CTPYKTypa
CTaJIel IOCJIE 3aKAJIKH.

35 Crioco0bl 3aKaJIKH. 3aKaIMBAEMOCTh M IPOKAJIMBAEMOCTh CTAJICH.

36 3akanka 0e3 moJTMMOP(HOTO MPEBpPaAIICHUSI.

37 [TpeBparienus npu oTIycke.

38 Paznuuue CBONCTB NPOAYKTOB 3aKaJlku M OTIYyCKa (MJACTUHYATBIX M 3€PHUCTBIX
CTPYKTYD).

39 BH;[VLI OTITyCKa, UX Ha3Hau€HHe, CTPYKTYpa CTaJeil mocie OTImycKa, pa3jinyus B
CBOICTBaXx.

40 CraguitHOCTh IPOLIECCOB CTapeHUs. BiausHuEe TEXHOIOTNYECKUX TapaMeTPOB
TEPMUYECKOI 00pabOTKU Ha CTPYKTYPY U CBOWCTBA COCTAPEHHBIX CIJIABOB.

a1 Orxur 1 u 2 pona. TexHonoruueckue napameTpsl 1 Ha3HaAYEHUE OCHOBHBIX BHJI0B
OTXMHra.

42 M3MeHeHHe CTPYKTYphl M CBOWCTB /1e()OpPMUPOBAHHBIX METAUIOB NPU Harpese.
CyIHOCTB, IBMKYINAS CHJIA U CTAIMHHOCTh PEKPUCTAIUIM3AIIMOHHBIX MPOLIECCOB.

43 BiusiHue nerupyromux 3J€MEHTOB Ha MONMUMOP(hU3M Kelle3a U TeMIepaTypbl (pa3oBbIX
npespaniennit. Knaccudukanus JID no Tuny B3auMOAEWCTBHUS C YIIIEPOJIOM.

44 BausiHue nerupyrommx 3J€MEHTOB Ha TEXHOJOIMYECKHE HapaMeTpbl TepMHUYECKON
o0paboTku. Baustaue JID Ha npokanuBaeMoCTh cTaneit
Knaccugukanuss nerupoBaHHbIX —CTajel MO CTPYKType B PaBHOBECHOM H

45 HOpPMaJIM30BaHHOM  cocTosHMM. Kiaccudukanust  JerMpoBaHHBIX — cTajedl 1o
COJIEP’KaHUIO JIETHPYIOLUX 2JIEMEHTOB.

16 OcnoBuble Buabl XTO. CymHOCTb, TEXHOJOTHYECKHE IapaMeTpbl, Ha3Ha4YeHHUE.
Craguu XTO

47 LlemeHTAaIMs, CYIIHOCTD, BU/BI, JOPMHUPOBAHUE CTPYKTYPHI LIEMEHTOBaHHOTO cios. TO
1ocJie [IeMEeHTallNH.

48 AzoTHpoBaHue @dopMupoBaHUe a30TUCTHIX (a3 B MOBEPXHOCTHOM  CIIOE.
[Tpeumy1iecTBa 1 HEAOCTATKU Aa30THPOBAHUS U [IEMEHTALIUU.

49 HutponemenTanus, nnanupoBanue, 0opupoBaHue, 11 y3noHHas METaAJTH3aIHS.

50 CymHOCTh U BHIBI TEPMO-MeXaHHUECKOW 00paboTku. OcoOGeHHOCTH (OPMUPOBAHUS
CTPYKTYpHBI M CBOWCTB cmuaBoB npu TMO.

51 Knaccugukaius 1 MapKUpoBKa KOHCTPYKIIMOHHBIX MaTepraoB. CrienagbHble CTAIH.

52 I{BetHbIe crtaBbl. OCOOEHHOCTH CTPOEHUS, CBOMCTBA, 00JIACTh TPUMEHEHUS.

53 Hemerannmnaeckue maTepuansl (T1acTMacChl, pe3uHbl, cTekiaa) OCOOEHHOCTH CTPOSHUS,
CBOMCTBA, 00JaCTh NPUMEHEHUSI.

54 Kommosummonnsie maTtepuasibl. OCOOEHHOCTH CTPOEHHsI, CBOMCTBA, 00J1aCTh

IMPUMCHCHU .

(=]




7.3.3. Kputepnu ¥ HOPMbI OlIEHKH

dopma
NpoBeAeHHsA
Cemectp . Kpurtepuu u HOpMbI OLEeHKH
MPOMEKYTOYHOM
aTTrecTanuu
2,3 3a4yer Ecnu uToroBeiii peTHHT

«3a4YTCHO»

cocrasirteT 40 u OoJiee OayUIOB

«HE 3a4TCHO»

Ecau utoroselii pedTUHT
cocrasirteT MeHee 40 OaioB

(=]




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE o0ecTieYeHre JUCHMIITTHHBI
8.1. O6s13aTesbHAS JIUTEPATYpPa

Tun (yueOHuK, yueOHOe

Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEJIN 3arsaaBue (3aroJioBoK) I'ox n3nanus
n/n MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)
MartepuanoBeneHle U TEXHOIOTHSI METAJUIMYECKUX,
A .M. AnackuH,
1 . HEMETAJUTMUYECKUX U KOMIIO3UIIMOHHBIX Y4eOHuk 2017
A.H. KpacHoBckuii N
MaTepualioB [ DIEKTPOHHBINA pecypc]
B.I1. JImuTpenko MarepuajioBeicHUE B MAILIMHOCTPOCHUU
2 . P ’ p . p VYuebHoe nmocobue 2016
H.b. Manyiinosa [ D51eKTpOHHBIH pecypc]
3 A.B. Tlo31HsIKOB. MartepuanoBeneHue [ DIEKTPOHHBIN pecypc YyeOHoe mocodue 2016

8.2. lonotHuTEILHAS JINTE

aTypa

Tun (yueOHuk, yuedHoe

KoanuecTBO B

HAy4YHOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJioBoK) I'oa m3panua ouodoamoreke /
n/n MeTOoanYecKoe mocoomne,
HaumenoBanmue
NPAaKTHUKYM, Ap.) 3BC
1 I0.I1. Comnnues, E. W. CrnennanbHbIe MaTepUANBI B Y4eOHuK 2014 3B6C
[Mpsixun, B.1O. TMupaitnen MAaIIHHOCTPOCHHUHU [ DIIEKTPOHHBIN pecype "IPRbooks"
2 O.A. Macancknit MarepuaaoBeieHUE U TEXHOJIOTHH VY4yeGHoe nmocodue 2015 36C "ZNANIUM.
KOHCTPYKLIMOHHBIX CoM"
MaTepHuayioB [ DIIEKTPOHHBIN pecypc]
3 | Ap3zamacos B.B [u 1p.]; | MartepuanoBeneHue U TEXHOIOTHSI VueOHMK 2011
IIOJ PeX. KOHCTPYKLIMOHHBIX MaTepHUaioB 9BC
B. b. Ap3amacosa, [DnexkTpoHHBIN pecypc] «bubanoTex»
A. A. Yepenaxuna
4 I'.Il. ®eTHcos, MartepuanoBeeHUEe H TEXHOIOTHS YV4eOHUK 2014 3BC "ZNANIUM.
@.A. Tapudymnun MaTepuaioB [ DIEKTPOHHBIN pecypc] CoM"




8.3. Ilepeuyenbp pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKALMOHHOM
cetu ""UnTepHeT"

e «BeCTHHK MarHUTOTOPCKOTO TOCYJApCTBEHHOIO TEXHHYECKOrO YHUBEPCHTETA HM.
I".11. Hocosay, http://vestnik.magtu.ru

e «Becrtnuk CaMapcKoro rocyaapCTBEHHOIO TEXHHUYECKOTro yHuBepcutera. Cepus:
TEeXHUUYECKHE HayKuy», http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

o «TexHosorust MeTayioBy» hitp://www.nait.ru

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

e  WebofScience[3nekTpoHHBIN pecypc] : MyIbTUIUCIUIUITMHAPHAS pedepaTuBHas 6aza

JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JOCTyTa
: apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHII
e Scopus[DnekTpoHHBIII  pecypc] : pedbepatuBHas ~ 0a3a  JIaHHBIX. —

Netherlands: Elsevier, 2004— . — Pexxum gocTyna : SCOpUS.cOm. — 3ari. ¢ 3kpaHa. — S3. pyc.,
aHrII.

e Elibrary[DnexTpoHHbIil pecypc] : HaydHas syeKTpoHHas OuOimoreka. — Mocksa :
HD3B, 2000— . — Pesxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.

e SpringerLink[DneKTpoHHbI# pecypc] : [6a3a JIAaHHBIX |. —
Switzerland: SpringerNature, 1842— . — Pesxum moctyma : link.springer.com. — 3ari. ¢ skpaHa. —
S13. aHrm.

e ScienceDirect[DnekTpoHHbIII  pecypc] :  KOJJIGKIMS  DJIIEKTPOHHBIX  KHHT
u3narensctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxwum nocrtyma : sciencedirect.com. —
3arin. ¢ skpana. — SI3. aHri.

e (Cambridgeuniversitypress[ QIeKTpOHHBIN pecypc] : >KypHalbl H3JaTeIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum goctyma : cambridge.org. — 3ari. ¢
JKpaHa. — 3. aHri.

e NEICON[DnekTpoHHBIH pecypc] : 37€KTpOHHas HMH(OpMalMs @ apXuB HAYUHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum moctyna : neicon.ru/resources/archive. —
3ari1. ¢ sKpaHa. — 3. pyc., aHrI.

e 8.4. IlepeyeHb NporpaMMHOro odecrneyeHust

Ne Haumenosanue IO PexBuU3UTHI zlor()B?pa
n/n (nata, HOMep, CPOK JAEeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpox
JeNCTBUS — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JIeHCTBHS - OECCPOYHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JIEHCTBUSI — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 42/02/22 - K or
02.02.2022 mo 31.08.2022



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Onucanue MaTepUAJIbHO-TeXHUYECKOM 0a3mbl, He00X0INMOii IS
OCylIeCTBJICHHS 00Pa30BaATEILHOIO MPOIecca MO JUCUUILINHE

HaumeHoBaHue 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaHMA
/Il | NPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMeNIeHUH JJIfl CAMOCTOATEILHON
padoThl 00yyaromuxcs (HoMep ayiMTOPHH)
JIaboparopus "TepmoobpaboTka Cronibl y4eHUUYECKHE JBYXMECTHBIE, CTOII
MarepuaioB" YueOHas ayauTopust s abopaTOPHBIN, CTOJI MPENoAaBaTEIbCKUM,
MIPOBEICHUS JTA0OPATOPHBIX PadoT. CTYyT MpenoaBaTebCKHi, JIOCKa
1 E-105 ayJUTOpHas (menoBas),
MeTtautorpadguieckuii Mukpockorn MHUM-
7. Ileun, TBEpAOMEDPBHI, TEPMOIIAPBI, CTAHOK
MOJIUPOBATIbHBIN
Komnerorepnsiii kiacc. YueOHast aynutopusi | CTojbl  y4€HHYECKHE JBYXMECTHbBIE ,
JUIS TIPOBEJICHUS 3aHATUH JIGKIIMOHHOTO TUIIA. | CTOJBI YUEHUYECKHeE, CTON
VYyeOHast ay1uTOopus AJis IPOBEICHUS KOMIIBIOTEPHBIH, CTOJ
3aHSATUNA CEMUHAPCKOTo THMA. Y4eOHas MpernoaaBaTeNbCKU, IIK ,JIOCKa
ayJIUTOPHS JJIsl IPOBEACHUS TaOOPaTOPHBIX TPEXCEKIIMOHHAs ayAUTOpHas (MenoBasi),
2 pabot. YuebHas ayquTOpuUs Al KypCOBOTO CTyl  IPENOJaBaTENIbCKUM,  IPOEKTOP
MIPOEKTUPOBAHMSI (BBITIOJHEHUS KyPCOBBIX MYJBTUMEAUNHBIN ,9KpaH JUIsl MPOEKTOpa,
pabot). YueOHas ayniuTopHs Ul IPOBEACHUS | TyMOa BbIKaTHas
TPYNIOBBIX U WHAUBHUIYAIbHBIX
KOHCYJIbTallMi YueOHast ayuTopus JUis
MIPOBEJICHUS 3aHATUHN TEKYIIEr0 KOHTPOJIS U
MIPOMEXYTOUHOM arrectaruu. E-214
JlabopaTtopus «Metamnorpadus». Ctonbl yYeHHYECKHE JIBYXMECTHBIE, CTOJ
VYuebHas ayIuTOpUs Ui IPOBEICHUS 71a00paTOPHBIM, CTON MpenoaBaTelbCKU,
a00paTOPHBIX padoT. CTyI MPENO/IaBaTeIIbCKUH, JIOCKa
3 | E-204 ayIUTOpHas (menoBas), MaKeTBbI
KPUCTATTHYECKIX pEIIEeTOK, aTiac
MHUKPOCTPYKTYpP,  MeTaJuiorpapuueckuit
Mukpockon MUM-7.
4 ITomemienne s camocTosATeNbHOW paboThl | CTOJBI, CTYIBS, KOMIIBIOTEPHI
obyuaromuxcs [-401
[Tomemienne s camocTosiTeNnbHOW paboThl | CTONBI-MAPTHI IBYXMECTHBIE, CTYIIbs, CTO
obyuatomuxcst J[-409 MperoIaBaTelIbCKHA-, CTYJ
IIpenoaaBaTeIbCKUM, NepeIBUKHAs JOCKa,
5 9KpaH, poLeccop, IPOEKTOP,

KOMIIBIOTEPHBIE CTOJIbI, KOMIBIOTEPHI AJIs
CTYJIEHTOB C BBIXOJIOM B CE€Th HHTEPHET,
KOMIIBIOTEp NPENOIaBATENS
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