MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.0.10

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Marepuanoseaenue u TKM

(Haumenosanue OUCYUNIUHbL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
13.03.03 DHepreTruueckoe MallIMHOCTPOEHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
AJbTepHATUBHBIC HICTOYHUKHU SHEPTUH TPAHCIIOPTHBIX CPEICTB

dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2021
Oomras Tpymoemkocts: 8 3E

Pacnpe)lene}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 3 4

dDopmMa KOHTPOJIA 3a4eT 3a4eT Hroro
Bua zansaruii
Jlexun 34 34 68
JlaboparopHbie 34 34 68
[IpakTnueckue 18 18 36
PykoBosicTBO: KypcoBbie paboThl (ipoekthi) / PI'P
ITpoMexxyTodHast aTTeCTAIHS 0,25 0,25 0,5
KonraktHas pabora 86,25 86,25 172,5
CaMocTosTenbpHas paboTa 21,75 93,75 115,5
KoHTpob
Hroro 108 180 288




Pabouyto mporpammy coctaBui(u):

Houent kadhenpst HMuM, k. ¢-m. H., nouent [lTormosa JI.W.

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcyrcTBYyeT

Peneunsent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIuiHbl coctaBiena Ha ocHoBanun @I'OC BO u yyeOHOrO 1urana
HarpaBieHus noarotoBku 13.03.03 DHepreTrnueckoe MalIMHOCTPOECHUE

Cpok neiicTBus padoueii mporpaMMsbl AMCHHUILIMHBI 10 «31» aBrycra 2025 r.

COI'JTACOBAHO

38.Be,[[y}OHII/II>'I Ka(beﬂpoﬁ ((aHepl"eTI/I‘leCKI/Ie MallvuHbl U CUCTEMBI YIIPABJICHUS

«01» centsiops 2020 r. JI.A. ITaBnoB
(noonucw) (U.0. ©amunus)
YTBEPXIEHO

Ha 3acenannu xadenpsr «HaHoTexHONIOTHH, MAaTEpHATIOBEICHUE U MEXaHUKA)

(mpotoxon 3acemanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

ILlenp ocBocHHS

IUCHUIIIAHLL —

IIO3HAaHUC

IPUPOABl M CBOMCTB MaTEpHUAJIOB,

3aKOHOMEPHOCTEH HMX H3MCHEHHUS TPU BO3JCHCTBHM PA3IUYHBIX (AKTOPOB, a TAKXKe CHOCOOOB
MpHUIaHUsT 0COOBIX CBOMCTB MaTepuaiaM i uX 3O PeKTUBHOM IKCILTyaTaI[UH.

2. Mecto aucuuninnsl (yaedHoro kypca) B crpykrype OIIOII BO

Jannas aucuuruiiHa (y4eOHBIM Kypc) OTHOCHUTCS K ONOKY «JIMCUMIUITMHBI (MOJYJIH)»

(O0s13aTenpHast 4acTh).

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
«Dusukay, «Xumus», «T'eXHOI0rus KOHCTPYKIIUOHHBIX MaTEPUAIIOB.

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JAaHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuectyromee: «KoHCTpynpoBaHHe U pacueT KOMOWHUPOBAHHBIX CHJIOBBIX YCTAHOBOK,
«Mexanuka 3, 4», «XUMMOTOJIOTHUS», «ATperaThl HAITyBay.

3. Ilinianupyembie pe3yJibTAThI 00y4eHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIUii
(Ko ¥ HAMMEHOBAHUE)

Inanupyemble pe3yJibTaThl
o0yueHust

OIIK-4. Cnocoben
PacCUUTHIBATH DJICMECHTHI
SHEPreTUYECKUX MAIIUH U
YCTaHOBOK C y4ETOM
CBONCTB
KOHCTPYKIIMOHHBIX
MaTepuasos,
IAHAMHYECKUX U
TEIUJIOBBIX HATPY30K

OIIK-4.1. IleMoHCTpHpYET
3HaHUE OCHOBHBIX
KOHCTPYKLMOHHBIX
MaTepuasos,
MIPUMEHSAEMBIX B
SHEPTETUYECKOM
MaIIMHOCTPOECHUH U
BBITIOJTHSIET BHIOOD
MaTepuaioB 3JIEMEHTOB
SHEPTeTUYECKUX MAIIWH U
YCTaHOBOK C y4E€TOM
yCIOBUH UX PabOTHI.

3HaTh:

— CHEIHAILHYIO TEPMUHOJIOTHIO;

— OCHOBHBIE KJIACCHI COBPEMEHHBIX
MaTepHaJIOB, pa3INYHbIC YPOBHU
UX CTPOCHHUS;

— IIOCJIeIOBATEIbHOCTh
(bOpMHUPOBAHUS CTPYKTYPHI U
CBOWCTB MaTepHasoB B
3aBUCHMOCTH OT BHJIa BHCIIIHETO
BO3JICHCTBHUS;

— Ha3HAYCHHE MaTEPHUAJIOB H
o0JacTy UX MPUMEHEHUS;

— KOMIUIEKC CBOMCTB,
o0ecIeuynBarOIIHi
paboTocrnocoOHOCTh U
HaJICKHOCTh M3JICIIHA.

Ymers:

— pacuudpoBEIBaTE MApKU
MaTepHuaioB, ONPEAEIATh UX
CTPYKTYPHBIE COCTaBIISIOLINE,
XapaKTEpHbIE CBOMCTBA;

— Ha3Ha4aTb TEXHOJOTMYECKHE
napaMeTpbl TEPMUYECKOM,
XUMHUKO- TEPMUYECKON U TEPMO-
MEXaHUYEKCKON 00paboTKH

Bnaners:
— Hay‘-IHBIMI/I OCHOBaMH
TEXHOJIOTHYECKHUX MPOIIECCOB B




®opmMupyembie U Nuauxkaropsl

KOHTPOJINpYyeMble JOCTHKEHHS IlnannpyemMble pe3y/ibTaThl
KOMIIETEHIIMHT KOMIIeTeHIN i o0y4eHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBaHUE)

obnactu OKCILTyaTaliuu
TPAHCIIOPTHO-TCXHOJOTUICCKUX
MallvuH U KOMIIJICKCOB




4. CTpyKTYypAa U COAepKAHUE TUCHUIIIMHBI
4.1. CTpykrypa u coaep:xkanue gucuunjannsl MarepuanoBegenne u TKM-1

Monyab
(pa3nein)

Bun
yueOHoi
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemectp

Oo0bem,

Banabl

HNHurepakrus,
4.

®opMbl TEKYLIEr0
KOHTPOJIs1 (HAUMEHOBaHMe
OLICHOYHOI0 CPeACTBA)

Mopyns 1

Jlex

BBenenune. AToMHO-
KPHUCTAJNINYECKOE CTPOEHUE
MetauioB. MHaunmpoBanue
aTOMHBIX INIOCKOCTEH U
HaIIpaBJICHUM.

BOHpOCLI K 3a4CTy

1,2

Monayns 1

JIao

Anannz KpUCTAJTLTIMYCCKOI'O
CTPOCHUA MCTAJIJIOB U CIIJIABOB

KommexT 3ananuii x 1.p. 1

Monyns 1

Ilp

AHanM3 KpUCTAIITNYECKOTO
CTPOECHMSI METAIIJIOB: OIPEACICHUE
OCHOBHBIX XapaKTEPUCTHK
3JIEMEHTAPHBIX siueeK bpass,
WHAWLIAPOBAHNE aTOMHBIX
IJIOCKOCTEW U HAIIPABIICHUH.

Kommuekt 3apanuii quis [p 1

Monayns 1

JIek

HedekTsl KpHCcTaIMYECKOTO
CTPOEHMS: TOUCUHBIE, TUHEWHBIE,
MOBEPXHOCTHBIE. METAIJIOB U X
BIIMSIHHE HA (GU3NIECKHE U
MEXaHUYECKHE CBOMCTBA.

Bompocs! k 3aueTy

3,4




Monyab
(pa3nein)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH

(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus,
4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Monayns 1

JIek

Brusiaue nedexron
KPHCTAIUTMYECKOTO CTPOCHHUS Ha
¢du3nuecKkue U MeXaHUIeCKre
CBOICTBA METAJIJIOB.

Bompocs! k 3ageTy

5,6

Monayns 1

JIao

Makpockonu4eckuil aHaIu3
(MakpoaHan3) CTPYKTYpPHI
METaJUINYECKUX MaTEPUaIOB.
MUKpPOCKONUYECKUN aHATH3
(MHUKpOaHaJIN3) CTPYKTYpPHI
METaJUIMYECKUX MaTepUaIoB

KommiexT 3aganuii k 1.p. 2

Monyns 1

Ilp

ITocTpoeHne aTOMHBIX
IJIOCKOCTEN U HAIIPABJICHUH IO
3a/laHHBIM WHIeKcaM Muiiepa.

Kommnekr 3ananuit ans [p 2

Monyns 1

Jlex

Kpucrannmmusanus yucThix
MeTaJuIoB. MeXaHU3MBbI
3apo’KAeHHs U pocTa
KPHUCTAJTUTOB.

Bomnpocsr k 3auery 14,15,17




Monyab
(pa3nein)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus,
4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Monayns 1

JIek

3aKOHOMEPHOCTH
KpucTtayumzauuu, Kpusbie
TammaHa. 'oMoreHHas u
reTeporeHHast KpUCTaUIM3aLUH.
MoauduumpoBaHue CIaBoB.
CTnoeHMe CIIMTKA

Bomnpocsr k 3auery 18,22

Monayns 1

JIao

ITocTpoeHue quarpaMmel
COCTOSIHUS CILIaBa TEPMUYECKUM
METO/I0M

KommexT 3aganuit Kk j1.p. 3

Mopyns 1

Ip

Mertoapl onpeaeneHus
KOHLICHTpalliy BaKaHCUU U
MEXYy3eIbHBIX aTOMOB, YHEPTHHU UX
o0pa3oBaHHS U SHEPTUU
aKTHBalUU MUTpauuu. Pacuer
MOIIHOCTH BekTOpa broprepca,
SHEPrUHU JUCIOKALMMI U CUI,
JIEUCTBYIOLIUX Ha JUCIOKALHUIO.

Kommuext 3amanuit aiis [p 3

Mopyns 1

JIek

CmnaBel. @a3pl B METAINIMYECKHUX
cruiaax. [Ipaswuno ¢a3 'nboca.

Bomnpocsr k 3auery 16,19




Moayab B . | HammMeHnoBaHnue TeM 3aHATHI Oo0bem, HNHurepakTus, @opmeI Tekymero
y4eOHol N CemecTtp banbl KOHTPOJIs1 (HAUMEHOBaHHe
(paznen) (yueoHoli paGoThI) . q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monynsb 1 |Jlek JlnarpaMMbl COCTOSIHHSI 2 2 - Bomnpocsr k 3auery 20,21
JIBYyXKOMIOHEHTHBIX cucteM. J1C
CIUTaBOB, 00Pa3YIONINX TBEP/IbIC
PacTBOPHI C HEOTPAUYEHHOU
pactBopumocTtsio. JIC criiaBos,
KOMITIOHCHTBI KOTOPBIX
HEpPAaCTBOPHUMBI B TBEPAOM
COCTOSIHHUH.
Monyns 1 |JIa6 AHanus MarpaMM COCTOSIHHS. 2 4 5 2 Kommuext 3aganuii k 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3doop.
NJ13.
Mopyns 1 |1Ip Pacyer quarpamMm cocTosiHUS 2 2 5 - Kommnexr 3ananuit ais [p 4

JIBYXKOMITOHETHBIX CHCTEM.
Omnpenenenrne XUMHUIECKOTO
cOCTaBa U 0OBEMHOTO
cooTHoIIeHHs Pa3.




Moayab
(pasnemn)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus,

4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mopyns 1

JIek

JnarpamMMbl COCTOSIHUS CILIaBOB,
00pa3yrIuX orpaHHYCHHBIC
TBEp/ble pacTBOPHI. J(narpamMma ¢
3BTEKTUKOU. JluarpaMmebl
COCTOSTHUSI CIIJIaBOB C
00pa3oBaHHEM MPOMEKYTOUHBIX

¢as.

Bomnpocsr k 3auery 20,21

Mopnyns 1

JIek

I[I/Ial"paMMLI COCTOsSHUA CIUIABOB C
MEPUTEKTUICCKUM U
OBTCKTOUAHBIM IIPEBPAICHUAMMU.

Bomnpocsr k 3auery 20,21

Monyns 1

Ilp

Ananus auarpaMMmbl COCTOSIHUA
Fe-C. Omnpenenenne CTpyKTyphl,
(azoBoro cocraBa, XHUMHYECKOTO
COCTaBa U 00OBEMHOTO
COOTHOIIECHHS (a3 YrIepOIUCThIX

CTA T[Pﬁ TN NARTTIAUHETY

Kommunexr 3apanuit quis Ip 5

Mopyns 1

JIao

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTaJIEN B
PaBHOBECHOM COCTOSIHUHM METOJIOM
MHKPOaHaJIN3a.

Kommnekt 3amanmii k 1.p. 5

Monyns 1

JIex

Jluarpamma coctosiHus «Fe-
FesCy». ®a3bl, muHuN,
KPUTHYIECKHE TOUKH.
CtpykTypooOpa3oBaHue cranei

Bompocs! k 3auery 23,24.25




Monyab
(pa3nein)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus,
4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Monayns 1

JIek

Huarpamma cocrostaus «Fe-Cy.
CrpykTypooOpa3oBaHue OCIbIX U
rpadUTU3NPOBAHHBIX YYT'YHOB.

Bomnpocsr k 3auery 26,27

Mopyns 1

J1a0

HccnenoBanue CTpyKTyphl
YIIIEPOAUCTHIX YYT'YHOB METOIOM
MHUKpPOaHaJIH3a.

KommnekT 3ananuii x 1.p. 6

Mopyns 1

Ilp

Omnpenenenue Gopmbl rpad@UTHBIX
BKJIFOYEHMM COTJIACTHO
I'OCTy3443-87.

Kommnekt 3amanuit qiist [p 6

Mopyns 1

Cp

CamocrosiTenbHas paboTa 1mo
M3YUYEHHUIO CIICIIMAIbHON
TUTEpaTyphl U 0(OPMIICHHIO
a00PaTOPHBIX U MPAKTHIECKUAX
pabor.

11,75

Monymn 1

ITA

HpOMe)KYTO‘-IHaH aTTeCTanusAa

0,25




Monyab
(pa3nein)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus,
4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mopyns 2

JIek

H3MeHeHne CBOMCTB METaNIOB
U CIUIaBOB 0e3 (ha30BBIX
IIPEBPAILICHHMN.
DKCcrepuMeHTaIbHbBIE
3aKOHOMEPHOCTH TUIACTUYECKOU
nedhopmaruu.
HedopmarimonHoe ynpoyHeHue.

Bompocsi k 3auery 7,8,9

Mopyns 2

JIao

HcnbeiTanue maTepuagoB Ha
TBEPAOCTD

Kommnekr 3amannii x a1.p. 7

Monyisb 2

Jlex

Knaccudukanus u Bupt
MEXaHUYECKUX HUCIIBITAHNN:
CTaTHYECKUE, JUHAMUYECKHUE,
yCTaJIOCTHBbIC. MeXaHUUECKUe
CBOMCTBA U X XIPAKTEPUCTHKHU.

Bompocsr k 3auery 10,11

Monynsb 2

JIao

Ucneitanue oOpasnos Ha
pacTsDKeHHe.

KommiexT 3ananuii k a1.p. 8

Monyisb 2

Ilp

OmpeneneHne MEXaHMIECKIX
CBOICTB IO TUarpamme
pacTsbKeHusl.

Kommunekr 3ananuit ans [p 7




Bu . ®opMbI TEKYyLIET0
Moayasb | Haumenosanne Tem 3ansuii Oo6bem, HNHTepakTuB, P yim
yueOHOI N CemecTtp Banabl KOHTPOJIA (HANMeHOBaHHe
(paznen) (yueoHoli paGoThI) . q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monyns 2 | Jlex Crarnyeckoe HarpyxeHue. 2 2 - Bomnpocsr k 3auery 11,12
UcnbiTanue MeTaaioB Ha
TBepAOCTh. McnibITanue Ha
pacTsDKeHue.
Monyis 2 | JIek JIMHaMI4ecKoe M IUKIHIECKOe 2 2 2 Bomnpocsr k 3auery 12
HarpyxeHue. VcneiTanue Ha
YAApHYIO BSI3KOCTh U YCTaJOCTh.
MexaHu3MBbl pa3pyLICHHs
Jla6 OrmpesiesieHne yaapHOi BA3KOCTH 2 2 5 KommuexT 3amanuii x 1.p. 9
Marepuaa.
Jla6 VeranoctHas IPOYHOCTD 2 2 5 KommexT 3amanuii k 1.p. 10
Martepualia
Monyns 2 | IIp [ukmudeckoe HarpyxeHuUe. 2 2 5 - Kommnekr 3ananuit ans [p 8
Onpenenenne napaMeTpoB LUK
Harpy>KeHHUsl.
Monyns 2 | Jlex MexaHu3MBbI pa3pyIIeHHs 2 2 - Bompocs! k 3auery 13

METAUTMIECKHX MATEPUAIIOB:
BA3KOEC, XPYIIKOEC, KBA3UXPYIIKOEC,
BSI3KO-XPYIKOE, CMEIaHHOE,
YCTaIOCTHOE.




Cxema pacueTra HTOroBoro 6asia ajis o4Hoi ¢popmsl o0ydyenus: (Texymmii peiiTunr + Pe3yabTar utoroporo recrupopanusi)/2+ bb(za

nocemaemMoctsb 10 u 1.1.)

Bu . ®opMbI TEKYyLIET0
Moayasb | Haumenosanne Tem 3ansuii Oobem, HNurepakrus, P yim
yueOHOI N CemecTtp Banabl KOHTPOJIA (HANMeHOBaHHe
(paznen) (yueoHoli paGoThI) . q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monyis 2 | Ja6 BiisHre X0II0QHON IUIACTHYECKOM 2 2 5 2 KommiexT 3amanuii k a.p.11
nedopMaliy Ha TBEPAOCTh
MeTasua.
J1a6 dpakrorpaduyecKuii aHau3. 2 2 5 Kommekt 3ananuii k a1.p.11
Monyns 2 | IIp AHanu3 NPUYMH pa3pylIeHUs 2 2 5 - KommutekT 3ananuit ais [p 9
3IIEMEHTOB KOHCTPYKLUH.
Cp CamocrosTenpHast padora 1o 2 10
HN3YyUYCHUIO CHCLIHaJ'ILHOﬁ
JTUTEPATYPHI U OPOPMIICHUIO
J1a00PATOPHBIX U MPAKTUUECKUX
pabor.
Monyns |IIp Tect utorossii 2 2 100 Hrorosoe TecTupoBaHue
1,2
Hroro; 108 |100+100




4.2. CTpyKTypa H cofep:kaHue qucuuminabl Matepuanoseaenue u TKM-2

Bu . DopMbI TEKYLIETO
Monyab | Haumenosanue Tem 3ansrruii Oo0nbem, HNuTepakTus, P ym
yueOHoi N Cemectp banabl KOHTPOJIs1 (HAUMEHOBaHMe
(paszaen) (yueoHO¥i padoThI) 4. 4.
padoThI OLIEHOYHOI0 CPe/ICTBA)
Mopyns 3 | Jlex [IpeBparienus B yriiepoaucToit 3 2 Bompocsr k 3auery 30
cTanu npu Harpese. Poct
ayCTEHHUTHOI'O 3€pHAa IIPX Harpese.
Mopyns 3 | J1ab Omnpenenenue pa3mepa 3epHa 3 4 5 KommiexT 3ananuii x j1.p. 1
CTaJI1 METOAOM MHUKpOaHaJIN3a.
Monyis 3 | TIp AHanu3 TuarpamMmmsl 3 2 5 Komrnekr 3aganmii myis [p 1
HU30TCPMHUYICCKOIO pacmajia
ayCTEHHUTA.
Monyns 3 | Jlex N3orepMudeckuii pacnaj 3 2 Bomnpocsr k 3auery 30

MePEOXITKICHHOTO ayCTCHHUTA.
Brusaue ckopocTr OXJaxICHUS
Ha JINCTIEPCHOCTH (heppUTO-
IIEMEHTHUTHBIX CMECEM.




Moayab
(pasnemn)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus,
4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mopyns 3

JIek

Knaccuduxarms sumos
TEPMHUYECKOH 00paboTKH.
[Mapametpst TO u dhakTopsl,
piusrone Ha Hux. Omxuru 1 u 2-
ro poza. TexHonoruueckue
napameTpbl, Ha3HaueHHe, BEIOOD
DEKUMOB.

Bomnpocsr k 3auery 32

Mopyns 3

JIa0

OTXUT ¥ HOpMaANTK3aLUs
YIJIEPOIUCTOM cTamnu.

KommnekT 3amanumii K 1.p. 2

Monyns 3

Haznaduenrne 0CHOBHBIX BHIIOB
OTXHTa U aHaJN3 JeQEKTOB,
YCTPaHUMBIX OTXKUTaMu 1 u 2
POJIOB.

Kowmmnext 3agannmii quist [p 2

Monyis 3

Jlex

IIpoueccol, mpocxoasinye B
Je(hOPMUPOBAHHBIX CIUIABAX MPH
Harpese. CyIHOCTb U
CTaIUMHOCTD

Bomnpocsr k 3auery 14,15,17

Monyis 3

Jlex

MapTeHCUTHOE NpeBpallicHUE.
Oco0EHHOCTH, KHHETHKA.

Bompocsr k 3auery 31

Monayns 3

JIab

PexpuctaninzauinoHHBIA OTKUT
cTaJIel.

Kommnekr 3amannii Kk 1.p. 3




Monyab
(pa3nein)

Bun
y4eOHol
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakTus,
4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mopyns 3

Ip

dopMHUpOBaHHE CTPYKTYPHI
cTasielf B IIpoliecce 3aKajKu.
Bnusnue TeXHOIOTHYECKUX
MapaMeTpoB 3aKaJKW Ha
CTPYKTYPY U CBOMCTBa CTajeH.

Kommext 3ananuit aiis [p 3

Mopyns 3

Jlex

3akanka ¢ moJuMophHBIM U 03
NOJIUMOP(HOTO TPEBpPAICHHS.
Buael 3akanku.

Bomnpocs! k 3auety 33,39

Monyis 3

Jlex

Bnusinue pa3nuyHbIX GakTopoB Ha
MapTEeHCUTHOE MPEBPAILECHHUE.
Crioco0Os1 3akanku. [Ipsmoe u
o0paTHOE MapTeHCUTHBIE
npeBpamieHuss DPPeKT namsaTu

(hopMBI.

Bompocsr k 3auery 31

Monyis 3

JIa6

3akanka yriaepoaucTon u
JIETUPOBAHHOMN CTAJIH.

Kommnexr 3aganmii k 1.p.4

Monyis 3

Ilp

AHanu3 TEPMOKMHETUIEKHIX
JMarpamm pacrnajia ayCTeHHTA.

Kommnekr 3ananuit ais [p 4




Moayab B . | HammMeHnoBaHnue TeM 3aHATHI Oo0bem, HNHurepakTus, @opmeI Tekymero
yueOHOI N CemecTtp Banabl KOHTPOJIA (HANMeHOBaHHe
(paznen) (yueoHoli paGoThI) . q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monyns 3 | Jlek ITpeBpaienus npu OTITyCKe. 3 2 - Bompocs! k 3auery 35
Monyns 3 | Jlek IIpoueccs crapenus. Biusaue 2 Bompocsr k 3auery 39
TEMIIEpaTypbl U BpEMEHU 3
BBLIECPKKH HA CTPYKTYPY U
CBOMCTBA CTAapEIOLINX CILIABOB.
Mopyns 3 | Ilp AHanu3 1 BBIOOP PEKUMOB 3 2 5 2 Kommext 3amanuit mst [p 5
otmycka craneit .dopmupoBanue
CTPYKTYPBI CTaJIEH B Ipoliecce
OTIIYCKaA.
Monyns 3 | J1ab OTIycK yriIepoarCTON CTAH. 3 4 5 2 Kommuekt 3ananuii k 1.p. 5
Monyis 3 | JIex [IpokannBaeMOCTh U 3 2 Bompocsr k 3auery 33,38
3aKaJMBAEMOCTh CTAJIEH.
.Hel"I/IpOBaHHLIe CTajlau.
Knaccuduxaryst JID 1o BiusHuIO
Ha MOTUMOp(U3M | IO
B3aMMOJCHUCTBHIO C YIISPOJOM.
Mopnyns 3 | JIex BinsiHue nerupyromux sIeMeHToB 2 - Bompocs! k 3auery 38

Ha ¢a30BBIE TIPEBpAILIEHUS B
CTaJsX.

BinsiHMe nerupyronmx 3J1€MEHTOB
Ha TEXHOJIOTHYECKHE TapaMeTphI




Bnu . @®opMbI TEKYIIETO
Monayas A . | HammMeHoBaHMe TeM 3aHATHH Oonem, HNHTepakTuB, p ym
yueoHoii N Cemectp Banabl KOHTPOJIsI (HAMMEeHOBaHUe
(paznen) (yueoHoli paGoThI) . q,
padoThI OLIEHOYHOI0 CPeACTBA)
Mopyns 3 | J1ab BimsaHpe xoaudecTBa yriaepoja Ha 3 2 5 2 KommiexT 3aganuii k 1.p. 6
TBEPAOCTh 3aKAJICHHOU
YIJIEPOJUCTON CTalu.
Monyis 3 | TIp Br100op craneii o 3alaHHBIM 3 2 5 Kowmrnexr 3amanwmii qyist [Ip 6
HpO‘IHOCTI/I nu HpOKaJ'II/IBaeMOCTI/I.
Monynsb 3 | J1ab Bnustaue ckopoctu 3 4 5
OXJIQKJICHUS Ha TBEPJAOCTh
YIIEPOAUCTOM CTaH.
Monyns3 | Cp CamocrosiTenbHas pabora 1mo 3 53,75
M3YUYEHHUIO CIIeIMAIbHOMN
JTUTEpaTypHl U 0(OPMIICHHIO
a00PaTOPHBIX U MPAKTHIECKUAX
pabor.
Mopynu 3| ITA [IpomexxyTouHas arrecranus 3 0,25 -
Monyns 3 | Jlex XUMHKO-TEpMHYECKast 00paboTKa. 3 2 2 Bompocsr k 3auety 40

CYIIIHOCTB, OCHOBHBIC BHBI U UX
Ha3HA4YCHUC.




Monyab Bun . | HauMeHOBaHHe TeM 3aHATHIA Oo0beMm, HNurTepakrus, Dopmbi Tekymero
(pa3zen) yueOHOI (yaeBHoii paGoTbI) CemecTtp . Bbanawbl u. KOHTPOJIA (HANMeHOBaHHe
padoThI OLIEHOYHOI0 CPeACTBA)
Mopyns 3 | J1ab Bnustnue nerupyrommx 3 4 5 - KommiexT 3amanuii x m1.p. 7
2JIEMEHTOB Ha
MPOKATMBAEMOCTh CTaJIH,
OnpeIeaIEMYI0 METOI0M
Monyis 3 | JIek TepMmo-mMexanndeckas 00paboTKa. 3 2 2 Bomnpocsl k 3auety 40
OcHoBHbIE BUIBL. OCOOEHHOCTH
(hopMUPOBaHUS CTPYKTYPHI CTAIEH
u cruaoB npu TMO.
Monyns 3 | J1ab Binugnue nemeHTanuu Ha 3 4 5 KommuekT 3ananuii k a1.p. 8
MHUKPOCTPYKTYPY U TBEPJIOCTh
YIJIEPOAUCTON CTAJIH.
Monyns 3 | IIp Muxpockonudeckuxii ananus 3 2 5 Kowmmnext 3aganumii quist [p 7
A30THUPOBHHBIX CJIOCB.
Monynb 4 | Jlex JlerupoBaHHbIE 3 2 - Bompocsr k 3auery 41

WHCTPYMEHTAJIbHBIE U
KOHCTPYKLMOHHBIE CTAJIN

CIICIaJIbHOI'O HAa3HAYCHM .
NRvnnmrs yrnyrsenrrarres o




Bu . ®opMbI TEKYyLET0
Moayasb | Haumenosanne Tem 3ansuii Oobem, HNurepakrus, P ym
yueOHOI N CemecTtp Banabl KOHTPOJIA (HANMeHOBaHHe
(paznen) (yueoHoli paGoThI) . q,
padoThI OLIEHOYHOI0 CPeACTBA)
Monyib 4 | Jlex LIBeTHBIE CIUIaBBI (MEIHBIE, 3 2 2 Bompocsl k 3auery 42
AJIIOMHHHECBBLIC, MAaIrHUCBEIC,
TUTaHoBbIe). OCOOEHHOCTH MX
CBOMCTB U TEPMHUYECKOU
00paboTKu.
VA
Monyib 4 | J1ab 3axajka u CTapeHue 3 4 ) Kommexr 3aganuii k a1.p. 9
AJIFOMHHHEBOI'O CIIJIaBa.
Monynsb 4 | J1ab MapkupoBKa KOHCTPYKLIUOHHBIX 3 4 5 Kommnekr 3aganuii k 1.p. 10
MaTepUualioB.
Monyns 4 | IIp Br160op cTanu 1o 3ajaHHBIM 3 2 5 - Kowmriexr 3amanwmii aust [p 8
IIPOYHOCTH M MIPOKATMBAEMOCTH.
Mopnyns 4 | Jlek Hemerannuueckue mMarepuasl 3 2 - Bonpocs! k 3auery 43,44
(mracTMacchl, Kepamuka,
pe3uHbl) O61acTH IPUMEHEHMSL.
KOMH03I/II_II/IOHHL16 MaTcpHualbl.
Moayns 4 | IIp Knaccudukarnms u MapKupoBKa 3 2 5 - Kommutext 3amganuii mist [p 9

IOBCTHBIX CIIJIABOB.




Bu . ®opMbI TEKYyLET0
Moayasb | Haumenosanne Tem 3ansuii Oobem, HNurepakrus, P ym
y4eOHol N CemecTtp Banabl KOHTPOJIA (HANMeHOBaHHe
(paznen) (yueoHoli paGoThI) . q,
padoThI OLIEHOYHOI0 CPeACTBA)
Cp CamocrosTenpHas paboTa 1mo 3 38
M3YUYEHHUIO CIIEMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
ma00PaTOPHBIX U MPAKTHIECKUAX
pabor.
Monyne |IIp Tect utorossii 3 2 100 Hrorosoe TecTpoBaHue
3,4
Hroro; 180 |100+100

Cxema pacuyera HTOroBoro 0asia s o4Hoil ¢popmbl o0ydyenus: (Texkymuii pedTunr + PesyabraT nrorosoro recrupopanns)/2+ bb(3a

nocemaemMocthb 10 u 1.1.)



5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B Hacrosimmem Kypce HCHoIb3yI0TCs CleAyIomre 00pa3oBaTeIbHbIe TEXHOIOTHH:
TexHoOTHS TPAAUIIMOHHOTO O0yUYEHUS — IpeyIaraeT TPAJUIIMOHHYIO MTOCIICI0BATEILHOCTD

U3y4YEeHHUST HOBOTO MaTepuaia, B hopMe JICKIHi, JJAOOpaTOPHBIX pabOT U CAaMOCTOSTEILHON PAbOTHI
CTYJICHTOB.

WudopMaiiMoHHble TEXHOJIOTWH — TMPEIIaraloT HCIOIb30BaHUE KOMIIBIOTEpA BO BpEMsI
NPOBEJCHUS 3aHATHUH, HAIPUMEp, BU3yaIbHBIC JICKIMHA C HCIOJIb30BAHUEM IPE3CHTAIIMOHHOTO
MeTOJ1a O0yUeHUSI.

WHTepakTHBHBIC TEXHOJOTHH — JHAJIOTOBOE OOyUYEHHE, B XO/€ KOTOPOrO OCYIIECTBIISICTCS
B3aUMO/ICHCTBHE MEXK/y CTYJICHTOM M TperoaBaresieM, TM00 MeX1y CTyJACHTaMH, UCIIOIb30BaHUE
MeTo/a 00yUYEeHHUS «MO3TOBOM IITYypM». M cronp30BaHuE 3I€MEHTOB MPOOIEMHOT0 00yUYSHHS B BHJIE
HAJIMYUST BOIIPOCOB MPOOJIEMHOTO XapakTepa B Ja0OpaTOpPHBIX paboTax W TpeOOBaHUil aHaIM3a
MOJYYEHHBIX PE3YJIbTATOB C IMOCIEAYIONMM BBIBOJJOM IO 3KCICPUMECHTAIBHBIM M PACUCTHBIM
naHHbIM. MICIIO/Ib30BaHUE TEXHOJIOTHH PAa3BUTHSI KPUTHUECKOTO MBIIIICHUS B (hopMe 3aHATHIT-Oece
C UCITIOJIb30BAaHUEM METO/1a «PEIICHUE CUTYAIMOHHBIX 3a/1a9».

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

Metoauyeckre PeKOMEHIAIMKM CTYACHTY U MPENOIaBaTeNi0 M3JI0KEHBI B METOJIUYCCKUX
yKa3aHMIX K JIA0OPaTOPHBIM paboTaMm:

YyeOHoe mocoOue s  BBINOJIHEHHUS JaOOpaTOPHOTO MpPaKTUKyMa IO  Kypcy
«MarepuaioBeIcCHHE» ISl TEXHUYECKHX HalpaBiICHHH moarotoBku OakamaBpos/ I'.B. Kiepios [u
ap.]. — ToassitTu: TT'Y, 2016.- 170 c.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(nJ1u ee yacTu) OI[€HOYHOT0 CPeACTBA
Bomnpocsr k 3auety Ne 1-28
2 OIlK-4.1
TecrtoBrie 3aganus: NeNe 1-500
Bomnpocs! k 3auery Ne 29-54
3 OIlK-4.1
TecroBbie 3amanus: NeNe 1-500

7.2. TunoBblie KOHTPOJIbHBIC 3aJaHUSI UJIKM UHBIEC MaTECpHaAJIbI, H606XOIll/lele AJIsA
TEKYIIEro KOHTPOJIsA

7.2.1. KoMIuleKT 3a1aHuii K J1a0opaTopHOi padoTe.

Tema: «TUITbI KPUCTATUTUIESCKUX PEIICTOK U KX OCHOBHBIC XapaKTEPUCTHKID)
A) OdopmuTth oTUET 110 TeMe TabopaTOPHOI pabOTHI.
b) BeimoaHuTh 3a1aHus K 1aOopaTopHOU padoTe.

1. TInockocTh B KyOMYECKOM KPHUCTAILIE OTCEKAET Ha KOOPMHATHBIX OCSAX OTPE3KH, PABHbIC
a; 2B; ¢. OnpenenuTh Kpuctawiorpadpuueckue uuaekce miockoctu (hkl)?
2. Hocrpome MPOCTPAHCTBEHHOE M300pakeHHWe IUIOCKOCTeN (Ha TipuMepe Kyoa),

umeroImux Kpucramiorpapudeckue uaaexcsl (110); (111); (112); (321); (1 1 0); ( 1

11); (1 1 1).
Omnpenennte CUMBOII HaNpaBleHus, mpoxoasiero yepe3 Touku (0, B/3, ¢/3).
4. TloctpoliTe MPOCTpaHCTBEHHOE M300paKEHUE CIIEeYIOMMX HampaBieHui B kyoe [100];

[010]; [001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [114]; [111]; [111];

[11a};7122;1201 1111 17;[211]; [311].

5. Toncuwmraiite uncno aToMoB B siueiiku U KoopauHannoHHoe yucio st OLK u 'K u
I'TIY pemertoxk.

B) BemonHuThk 5 3aaHuii U'TOrOBOTO TECTA.

w

Bapuanr 1 (u eme 10 BapuaHTOB TECTOB)

1. K c10%HBIM KpUCTAIIINYECKUM pELIETKaM OTHOCAT ...
1. xpucTayMueckue KyOuuecknue pemeTKu

2. pemieTku ¢ OOIBIINM KOJTHYECTBOM aTOMOB
3. pemeTKH, y KOTOPBIX Ha JIOJI0 AJIEMEHTApPHON SYEHKH MPUXOIUTCS 00Jiee OTHOTO aTroma
4. pemieTku, y KOTOPBIX Ha JOJIO 3J1€MEHTapHOU SYEHKH MPUXOAUTCS OJUH aTOM

2. Beibepute coorBercTBytomue xapakrepuctuku Juist 'K pemerku:
l.a=b=c; a=B=7y=903; K=12;k=0,74

2.a=b=c; a#p=7y=903; K=8;x=0,68
3.a=b#c; a=f#y; [=12;k=0,74




4. a=b#c; a=B#y; K=12;k=0,56

3. Ykaxkute 0003HaYCHUS TUIOCKOCTH B MHAEKCaX Muuiepa .

1. (110)
S 2. (101)
s 3. (011)
L™ s 4. (110)

/ >

/”/,f*”/ ,/
%
/

4. Vxaxute MHaexcel Musuiepa s HanpaBiaeHUs

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

5. CBoiicTBO, 3aKJIIOYAIOIIEECs] B HEOJHOPOJHOCTH CBOMCTB MaTepualla B Pa3IMYHBIX
KpHUcTaiorpaduyeckux HarpaBIeHNUX, Ha3bIBAETCH ...
1. m3oTponus

2. aHU30TPONUS
3. Tekcrypa
4

. monuMopduszm

7.2.2. Kommiektr 3agaHuMii K NpPaKkTHYecKoil padore mo Teme: «AHAIU3
KPHCTANJIMYECKOro CTPOeHHs U ie)eKThl KPUCTAJLIOB)»

Bremomaute 10 3amanuii “'TOrOBOTO TECTA.
Bapuanr 1 (1 eme 10 BapuaHTOB TECTOB)

1. CBs13p MEXTy aTOMaMH B MeTaJllIaX 00YCIIOBJICHA B3aMMOJICHCTBHEM MEXKIY ...
1.pa3HOMMEHHO 3apsKEHHBIMH MOHAMH
2. TIOJIOKHUTEIBHO 3apsSHKCHHBIMU HOHAMU M 3JICKTPOHHBIM Ta30M
3. aunonsAMu
4. IepeKpHIBAIOIIUMUCS JIEKTPOHHBIMHU 00JIaAKAMH

2. JlepekThl, TS pPMOTMHAMUYCCKH BBITOIHBIC JITSI KPUCTAILIA!
1. nmaxkyHbI
2. BaKaHCUM
3. JIHUCHOKaLUU



4. rpaHuIbI

3. Ykaxute GpopmMyiy, ONHUCHIBAIOITYIO NIEPBbIi 3akoH Duka:

1. h=2+Dt
2
2. h=—
VDT
3. I=—-Dxoc/ox
4. T=-Dxoc/ot

4. KpaeBoii tuciiokanuei Ha3pIBaeTcs 00JIacTh ...
1. uckakeHU# KpucTaia BOKPYT Kpas FpaHUIlbl 3epHA
2. UCKaXEHUS KPUCTaJlIa BOKPYT Kpas SKCTPAIIOCKOCTH
3. pacTspKeHHs B KpUCTasuie, 00YCIOBICHHYIO HAIMUMEM SKCTPAILTIOCKOCTH
4. cxaTusl B KpUcTaiie, 00yCIOBIEHHYIO HATUYUEM SKCTPAIIOCKOCTH

5. O0BeMHBIE TEPEKThHl KPUCTALTHYECKOTO CTPOCHUS:
1. quCITOKaIy, METIOYKH MEKY3EIbHBIX aTOMOB
2. BaKaHCHH, MEKY3€IIbHBIC aTOMbI, IPUMECHBIC aTOMBI
3. OPBI, TPEIIUHBI, OJIOKU
4. TpaHHMIIbI 3epeH, TPaHUIIBI (a3, TPaHUIIBI OJIOKOB

6. bonpimas pasHHIla MEXIy TEOPETHUECKONM U peallbHOMl MPOYHOCTHIO KPHCTAIIOB
OOBSICHSICTCS] HATMYHEM B KpUCTAIIIAX. ..

1. rpanuil 3epeH

2. TACTIOKAIUA

3. BakaHCUU

4. MPUMECHBIX aTOMOB

7.2.3. KoMIuieKT 3a1aHuil K JJabopaTopHoii padore.
Tema: «Makpo U MUKPOCKOTMYECKHI aHAIU3 CILIABOB)

A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.
b) BeimoanuTk 3amanus k 1abopaTopHoi padbore.

1. IIpuroroButs Makpouuiud. BeigButh Ha Makponunde AeeKThl, HapyIIaroIlIne
CIUIOIIHOCTh METaJlIa, TUKBALUIO cephl U (hocdopa, CTpOSHHUE JIUTOM CTaJIN, BOJTOKHUCTYIO
CTPYKTYPY H T.JI. U 3aPUCOBAThH HX.
2.KpaTko onucath METOIUKY IPUTOTOBJICHUS MUKpPOIILTH(]A.
3.UccnenoBaTh MUKPOCTPYKTYPY CTaJIM WM YyT'yHa JO U MOCJE TPaBJIEHUA. 3apUCOBAThH
Ha0J10/1aeMYI0 MUKPOCTPYKTYPY CTaJIU WK Yyr'yHa

b) Beimoanute S 3apanuii UTOrOBOrO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. T KpUCTAIIIMYECKOTO CTPOEHUS
2. 3epHa WIN KPUCTAJUIUTHI, BAUMBIE B ONTHYECKUI MUKPOCKOM NpH yBeandeHuu 100-
500pas.
3. Ctpyxtypa nedextoB KP, Buanmas B 371€KTPOHHBIA MUKPOCKOII.
4. CtpoeHue cruiaBa, BUAMMOE IIpH yBenandeHuu B 10 pas.
2. YKaXuTe MpaBUIbHYIO TIOCIEOBATEIBHOCTD ONEPALUii IPH U3TOTOBICHUH MUKPOULTH(A.
1. Beipe3ka
2. TpaBneHue



3. llnudosanue
4. ITonupoBaHue
3. Meron baymana npenHazHa4eH Ajsi. ..
1. BBISIBIICHHSI MAKPOCTPYKTYPBI JINTON CTAIH
2. BBIABIICHHS pacIipeie/IeHUs] HEMETAIUTMYECKUX BKIIOUEHUI
3.BBISIBJICHUS] HEOTHOPOTHOCTH PACIIPEICIICHUS (JIMKBAIMH) CEPBI
4.BBISIBJICHUS TPAHULL 3€PEH
4. ITonupoBaHue MUKpONUTH (A IPOBOIAT C EIBIO. . .
1. ycTpaneHust U300pakeHUs IIOBEPXHOCTH
2. BBISIBIICHHSI TPaHUI] 3ePCH
3. BBIIBIICHHUS MaKpOJe(PEKTOB
4. BBISIBIICHHS HEOTHOPOIHOCTH pactipeiesieHus (JTukBaiuu) docdopa
5. Pazpemaromasi ciocoOHOCTh MUKPOCKOTA - 3TO. ..
1. BenuumHa, oOpaTHasT HAaWMEHBIIEMY PACCTOSHUIO MEXAYy JBYMs TOYKaMH,
BOCIIPHHHMAEMBIMHU OTAEIHHO
2. HAaMMEHBIIIEE PACCTOSHUE MEXKY OTJCIIbHO HA0I0JaeMbIMH O0BEKTaMHU
3. BemMYMHA y4acTKa o0pasia, BUIMMOTO B Ipudope
4. BenvuWHA, TMPOIOPIUOHANBHAS HAMMEHBIIEMY PACCTOSHHIO MEXIY IBYMS TOYKAMH,
BOCIIPHHAMAEMBIMHU OT/ICIHHO.

7.2.4. KoMIuleKT 3a/1aHuii K JJabopaTopHoii padoTe.
Tema: «MexaHuueckue CBONCTBA KOHCTPYKUMOHHBIX MarepuanoB. OmpeneneHue
MCXAHUYCCKHUX XAPAKTCPHUCTUK NPOUYHOCTH U INIACTUYHOCTH.»

A) OdbopmuTh OTUET IO TEME PAOOTHI.

b) BemmonHuTh 33a1aHus K IpaKTUYECKON padoTe.

1.3apucoBaTh JaHHYIO BAPHMAHTOM KPUBYIO DACTSKEHHS B KOOpAMHATax «ycumue F -
yumaaenre Al » 1 BBIIOTHUTH ClIeIylomIee:

2. npeoOpa3oBaTb B JuarpamMmy C OTHOCHUTEIbHBIMU KOOpJIMHATaMH «HANpsDKEHUE O -
OTHOCHUTEJIbHAs JAepopMaius & »;

3. 10 npeobpa3oBAHHON MArpaMMe OTIPEIEIUTh CIIEAYIOIIME MEXaHUIECKHe CBoiicTBa: E -

MOJyJIb YIIPYTOCTH, O WIH Oy, - TIPEJIeN TEKYYECTH, O - IPE/IEI IPOYHOCTH, O - OTHOCHTEJBHOE

yIUIMHEHUE, a -CTaTUYECKYIO BA3KOCTh, D-MOy b MIIaCTUYHOCTH.
Bapuanr 1 (u emte 9 BapuaHTOB AuarpamMm pacTsHKEHUs )



BmaHT 1 (cmaB A3)

12

Harpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirmHeine w
B) BeimoHuTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (u ewte 10 BapraHTOB TECTOB)
1.Vkaxure BIusHUE IPUMeEcEi Ha MEXaHMYECKUE CBOMCTBA KpUCTalla MPH IJIaCTUYECKOM
nedopManuu:
1. CHMXAIOT UCXOJHYIO IPOYHOCTD U MOBBIIIAIOT MJIACTUYHOCTh

2. YBCINYHUBAOT UCXOAHYIO IIPOYHOCTD U CHUKAIOT IMJIACTUYHOCTD

3. TPOYHOCTH U TUIACTUYHOCTH HE U3MEHSIETCS
4. MOBBIIAIOT IPOYHOCTH U MIIACTUYHOCTh
2. IlpenenoM BBIHOCITMBOCTH HA3bIBAIOT. ..
| .HanpsxeHue, MpU KOTOPOM MaTepHall BBIACPKUBAET 3aJaHHOE YMCIIO LIUKJIOB HATPYKEHUS

2. HampsbKeHHe, NMpU KOTOPOM MaTepual BbLAEPKUBAET HEOTPAHWYEHHOE YHCIIO IUKJIOB
HarpyXeHus

3. HampsbKeHHe, 10 JOCTHKEHUE KOTOPOro MPOUCXOUT pa3pylIeHHue

4. HaIlpsDKEHUE, MPU KOTOPOM MAaTe€pUall BBIACPKUBACT MUHHUMAIBHOE YHUCJIO LIHUKIIOB
HarpyXeHus

3.Ilpu ucnbITaHUM Ha pacTsSKEHHE 00pa3ell HAarpy3WId J0 HANpPsKEHUS G1, IOCJE Yero Harpysky
CHsTM. Benm4rHa OTHOCUTENBHOTO Y/UTHHEHUST 00pasiia (puc.) COCTaBIsAET:
1.20% 2.8% 3. 4% 4.2%
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4. TBepaocTh o bpuHeno ycnoBHO 0003HaYaeTCS:
1. HRC 2. HRB 3.HB 4. HV

5. BsibepuTe NMpaBUILHYIO MOCIEI0BATEIBHOCTD 110 BO3PACTAHHMIO BEJIHUNH:
1. oB; oT; o
2.01; om;, OB
3. omm; OT; OB
4. onm, ©B; OT

7.2.5. KoMIuIeKT 3a/1aHuii K J1abopaTopHoii padoTe
Tema: «/cnbiTaHus MaTepuagoB Ha TBEPIOCTb»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeinoanuTk 3a1anus Kk 1abopatopHoi padore.

1.[151s ipeisiosKEHHBIX MapOK CIUIaBOB MOI00paTh METO U3MEPEHUS TBEPIOCTH.

2.13MepuTh TBEPIOCTH 0OPa3IIOB.

3.IlepeBectu nonyuyeHHble 3HaueHus Tepaoctu B HB. Paccunrtate npounocTs no bpunernto.
B) Bemonnuth 5 3aaHuii U'TOroBOro TecTa.

Bapuanr 1 (1 enie 10 BapraHTOB TECTOB)
1. TBepaocThiO HA3bIBAIOT. ..
1. cmocoGHOCTH BO3BpalaTh epBOHAYAIbHbIE (POPMY U pa3Mepsl MOCIIE CHATUS Harpy3Ku
2. coCOOHOCTH MMPOTUBOCTOSITH BHEAPEHHIO JIPYroro 0ojee TBEPOro Tea
3. cIOCOOHOCTH MPOTUBOCTOATH AUHAMHUYECKUM Harpy3Kam
4. cnocoOHOCTh COXPaHITh OCTATOYHYIO 1e()OPMAIIHIO ITOCIIE CHATHUS HArPy3KH
2. Onpenenure COOTBETCTBHE YCIOBHBIX 0003HAYEHUH MEXaHMUECKUM CBOICTBaM MaTepHUasoB:

l.os 1. TBEpOCTD

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

3. Meroxa PokBenna npeaHa3sHaveH ik U3MEPEHUS TBEPOCTH. ..
1. Msrkux MatepuanoB
2. TBepapIX MaTepuaIoB
3. TloBepXHOCTHBIX CJIOEB
4. W MATKHX ¥ TBEPJBIX MaTEPUATIOB.
4. YxaxuTe MaKCUMaJIbHOE YCHIIME TIPU U3MEPEeHHH TBEPOCTH 1o Bukkepcy.
1. 3000kr
2. 150 kr
3.100 xr
4. 500r
5. MuxkpoTtBepaocTs 0003HaYaETCH. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.6. KomiuiekT 3a1aHuil Kk J1adopaTopHoii padore.
Tema: «Onpenenenue yaapHoi BI3KOCTH MaTepHATIOB)
A) OpopMUTH OTYET O TEME J1abopaTOPHOU PabOTHI.
b) BemonuuTh 3a1anus k 1abopaTopHoit padore.

1.IlpoBecTn ynapHbIe UCTIBITAHUS Ha U3THO 00pa3lIoB CTAIN IPU PAa3IUYHBIX TEMIIEpaTypax.



2.PaccunTarh 3Hau€HUE yJapHOH BA3KOCTU MaTepuaa.
3.IloctpouTts rpaduk TEMIEPATYpPHOU 3aBUCUMOCTH YIapHOM BA3KOCTH MCCIICTYEMOU CTaJIH.
Ornpenenutb TeMIepaTypHbIA MOPOT XJIATHOJIOMKOCTH.

B) BeimorHuTh 5 3a1aHM HTOTOBOTO TECTA.

Bapmuanr 1 (u emie 11 BapuaHTOB TECTOB)
1. X71aqHOJIOMKOCTBIO Ha3bIBAIOT:
1.V MmenbiIeHre Ipeiena MIPOYHOCTH IPYU NOHUKEHUHU TEMIIEPATypPbl
2.YMenbleHue ko3 duiinenta IMHaMU4YeCKON BI3KOCTH MPHU MOHUKEHUH TEMIIEPATyphI
3.YMmenblLIeHHe (PU3UUECKOTO Mpeiesia TEKYUECTH MPU MOHIKEHHH TeMIIEPaTyphl
4.YBenuueHue mnpejena NpoYyHOCTH MPU MOHMKEHUU TeMIIepaTyphbl
2. VYnapnas Bszkocts KCU ompenenser:
1. YaenbHyto paboTy 3ap0KI€HUS U PaCIIPOCTPAHEHUS TPEIIUHBL.
2. YenbHyt0 paboTy pacipoCTpaHEHUs TPEIIUHBI.
3. Paboty paspyiieHus npu JUHAMHYECKUX Harpy3kax.
4. PaboTy muiacTuueckoi gedopMariu mpu JMHAMHUYECKUX Harpy3Kax.
3. Ts0 — 3TO TeMIiepaTypa UCIIbITAaHUM:
1. T=50°C
2. ipu kotopoit KCU = 0,5 MTx / m?
3. mpu xKotopoii Habmroaercst 50% BA3KOW COCTABIIAIONICH B U3JI0Me  00pa3ia
4.T =-50°C
4. Onpenenute GakTOPbl, KOTOPHIE CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 MOJIOXKEHUs 1 B
MOJIOKEHUE? !

wcy

7
l.ymeHbIIEHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILJIaBa
3.yBeITMYEHHUE COJIEPIKAHHSI TPHMECEH
4. yBenuueHue pazMepa 3epHa

5. YKaxxuTe NpU3HAKU BSI3KOIO pa3pylICHHUS:

l.oTcyTcTBUE «IIEHKU» HA 0OpasLe

2. KPUCTAJLINYECKUN U3JIOM

3. BBICOKasI CKOPOCTb PaclpoCTPaHEHUS TPEIIMHbI
4. yareyHbli U3JI0M

7.2.7. KOMILIEKT 32 JaHUH K NPAKTHYECKOMY 3aHATHIO.
Tema: «AHanu3 xapakrepa pa3pyLIeHHs] METAJUIOB U CIJIAaBOB.)»

A) OdbopMuTh OTUET TIO TEME NMPAKTHIECKOTO 3aHATHSI..
b) BrinoaHuTh pakTUYECKUE 3aaHUS.

1.IlpoBectn wuaeHTU(UKAIIMIO W3JIOMOB (YCTAaHOBUTH BHJI H3JIOMOB) M3 Ha0Oopa H3JIOMOB
MCTAJNIMYCCKUX MAaTCPHUAJIOB. PaCCOpTI/IpOBaTB HM3JIOMBI 110 BUAaM.
2.3aMepHTh OTHOCHUTEIIBHOE CYXEHHE 00Pa3IoB Y TOBEPXHOCTH XPYIKUX U BI3KUX H3JIOMOB.



3. 3aM€pI/ITB AJINHY YCTAJIOCTHBIX 30H HAa IMOBCPXHOCTU YCTAJIOCTHBIX U3JIOMOB. 3apI/ICOBaTI> HU3JI0M U
0003HAYNUTh 30HBI HA YEPTEKE.
B) Bemonnuth 4 3aaHusi UTOrOBOIO TECTA.

Bapuanr 1 (1 enie 8 BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHATU3 TO3BOJISIET ONPEIEIUTh:
1. muTonIaab BA3KOW COCTABIISIONICH B M3JI0ME 0OpasIia.
2. yIapHYIO BA3KOCTH CIIJIaBa
3. yCTaJOCTHBIE XapaKTePUCTHKH CIJIaBa
4. TBEpJIOCTh
2.YKaxkuTe IpU3HAKHU BI3KOTO Pa3pyIICHUS:

1.00pazoBanue «eikn» Ha oOpasue

2. KpUCTAININYECKUN U3JI0M

3. BBICOKAsl CKOPOCTb PaclpOCTPaHEHUS TPEIIUHbI

4. yareyHslid U3JI0M
3.Vxaxure GakTopbl, KOTOPBIE OMPEACISAIOT XPYIKOE pa3pylIeHne, Kak HanOoJiee OmacHoe:

1. KpucTamIM4eCcKuil u3JI0M

2. HU3Kasi CKOPOCTh PaclpOCTPAHEHUS TPEIIMHbI

3. OTCYTCTBHE 3HAUUTENBHON MpeBAPUTEILHON NedopMaun

4. BBICOKAsi CKOPOCTb PaCHpOCTPAHEHUS TPEIIMHbI
4.Yxaxurte BUJ pa3pylIeHUs, IPU KOTOPOM Ha MOBEPXHOCTH U3JI0Ma HAOIIOAAIOT 3 30HBI:
30Ha CTAOMIIBHOTO POCTa TPEIIMHBL; 30Ha YCKOPEHHOTO Pa3BUTHS; 30HA JIOJIOMA.

1.Bs13KOE pazpyieHue

2. yCTaJoCTHOE pa3pylieHue

3. XpynKoe pa3pyuieHue

4. yaCTUYHO BSI3KO€, YACTUYHO XPYIKOE

7.2.8. KomiuiekT 3aannii k 1adopaTropHoii padore
Tema: «BrnusHue X0101HOM TIIacCTHYECKON leopMalvi U TEMITEPATyphl peKPUCTAIITU3AIMN
Ha CTPYKTYpY M CBOWCTBA CILUIABOB»

A) OdopMuTh 0TUET 110 TeMe JabopaTOpPHOI paboTHI.
b) BeimoaHuTh 3amanus k 1abopaTopHoi padore.

1.1I3MepuTh TOMILMHY U TBEPAOCTH Je(hOpMUPOBaHHBIX 00pa31oB. PaccunTarh cTeneHb MiIacTUUecKoi
nedopmaruu. [loctpouTs rpaduk 3aBUCUMOCTH TBEPJOCTH OT CTEMEHH JIehOpMaIIUH.
2PaccuuraTh TEMIIEPATYpHBIA  IOpPOr  peKpUcTaum3anuu  aiusg  meaud.  [Iposectn
PEKPUCTAUIN3AUOHHBIN OTXKUT U OTIBIX.
3. 3mMeputh TBEpAOCTh OTOXKEHHBIX 00pa3ioB. IlocTponts rpaduku 3aBUCUMOCTH TBEPAOCTU OT
cTerneHu JieopMaliy Mocje OT/bIXa U PEKPUCTATUIN3ALIUY.
B) BemonHuThk 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapuaHTOB TECTOB)
1. KpuTnueckoii cTenensio aedopMaiiiu Ui peKpUCTaUIN3alMOHHBIX POLIECCOB Ha3bIBAETCH..

l.crenenp aedopmanuy, NpUBOASIIAS IOCIE HarpeBa Ae(GOpPMHUPOBAHHOIO MaTepuala K

TUTaHTCKOMY POCTY 3€pHa

2.creneHb nedopMaluu, MpU KOTOPOW JOCTHraeTcsi HamOOoJblIas BO3MOXKHAs IUIOTHOCTh

Ne(eKTOB KPUCTATUIECKON CTPYKTYpPHI

3. MUHMMaJIbHAS CTETICHb e OopMaIliy, MPH KOTOPOH 3arac BI3KOCTH MaTepHhalia CTAaHOBHTCS

paBHBIM HYJIIO

4. MUHUMalIbHas CTeNeHb AeopMaluy, IPU KOTOPOH PEKPUCTAIUIN3ALUOHHBIE IIPOLIECCH] HE
BBI3BIBAIOT POCTA 3€PEH



2.0TABIX -3TO IpyMIa SIBICHUH, IPOUCXOIAIIMX MIPH HarpeBe 1e(hOpMUPOBAHHOTO METAIJIa U
OXBaTBIBAIOLINX. ..
1. mporecchl 3apOKICHHS U POCTAa HOBBIX 3€PEH C MEHBIIUM KOJIUYECTBOM Ae(PEKTOB CTPOCHUS

2. mporecchl 00pa3oBaHusi CcyO3epeH C MaJIOYIJIOBBIMH TpaHUI[AMH, BO3HUKAIOIIMMHU IPHU

CKOJIB’)KCHHHU U MECPCIOJI3aHUN I[I/ICJIOKaI_II/Iﬁ
3. U3MEHEHHUS] TOHKOW CTPYKTYpHI (TJIaBHBIM 00pa3oM yMEHbBIIEHUE KOJIMYECTBA TOUYCYHBIX
neeKToB)
4. mpouecchl U3MeHeHus GOpMbI U pazMepa 3epeH
3. YKaxuTe TeMIiepaTypHbIi HHTEpPBaI XOJIOIHON 00padOTKH CIIJIaBOB:

1. Toop= Tun
2. 0,4 Tux < Toop < Trn
3. Tosp << 0,4Tus
4. Tosp < Tso
4. VYKaXnuTe BHEITHHE MPU3HAKU POIIECCOB MEPBHYHON PEKPUCTATU3AINH
1. ykpynHeHue 3epHa
2. U3METLYCHHE 3epHA
3. u3MeHeHue GOpMBI 3epHa JI0 PABHOOCHOM

4. OTCYTCTBYIOT
5. JIBmxy1elt cuiioii mporecca cooupareabHON peKpUCTaNIU3al|U SBIISETCS:

1.YM€HI)HI€HI/I€ IIJIOTHOCTHU zmcnoxaunﬁ
2. YMCHBIICHUC CYMMapHOﬁ BCINMYHMHBI HOBerHOCTHOﬁ OHCPIun
3. YMCHBIICHUC CYMMapHOfI BCIIMYHUHBI OHCpPIruM, 3a CYCT CHHUIKCHHA OCTATOYHBIX

HaNPsHKEHUM
4. yBenmu4YeHUe TUIOTHOCTH JUCIIOKAIINIA

7.2.9. KommuiekT 3a1aHnii Kk 1adopaTtopHoii padore Ne9
Tema: «TepMuueckuii aHaIU3 CILIABOB»
A) OpopMuUTh OTYET MO TEME J1a0OpaTOPHOU PabOTHI.

b) BemonnuTh 3a1anus k 1abopaTtopHoit padorte.

1.3aukcupoBath TEMIIEpATyphI CIUIABOB MPH OXJIaXKICHNUN uepe3 Kaxkable 30 cex.
2.ITocTpouTh TEPMHUUECKHE KPUBBIE OXJIAXKICHUS CIUIABOB U ONPEIENUTh KPUTHUECKHE TOUKH (Pa30BhIX
IIPEBPALLICHUH.
3. ITocTpouts qrarpaMmMy COCTOSIHUS «OJIOBO-IIUHKY, YKa3aTh HA3BaHUsI IMHUH AUarpamMmbl U (pa3oBbie
MPEBPANICHUS, COOTBETCTBYIOIINE JIMHUSIM THAr PAMMBI.

B) BemmonHuTh 5 3agaHuii K'TOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapuaHTOB TECTOB)
1.Ha3zoBure TN crisaBa, KOTOPOMY XapaKTepHa JlaHHasl KpUCTAJUIMYECKas PEIIEeTKa

1. TBepaplii pacTBOP BHEAPEHMUS.

2. TBepaplil pacTBOp 3aMELICHMUS.
3. XMMHYECKOE COETMHEHUE.

4. Mexanuueckas CMECh.

O -korMroHeHm A
@ -«xomroHeEHT B



2.Kputnueckum 3apoIblllieM Ha3bIBACTCS
1. 3apobIi TBepIOit (a3sl
2. TaKOW 3apOJIbIIII, POCT KOTOPOTO COIPOBOXK/IACTCSI MOBBIIIICHNEM dHepruu ['mooca.
3. 3apobIIl CIIOCOOHBIHN K POCTY.
4 . KpuCTaJUTMYEeCKast YacTUIIA TPHUMECH.
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
c \E /r;‘_
1 3 ;
I.H |
2 1 g |
a I AmEn I B

1.OqHOKOMITOHEHTHASA

2.C XUMHYECKAM COEIUHEHUEM.

3.C OTCYTCTBHEM PAaCTBOPUMOCTH KOMIIOHEHTOB B TBEPOM COCTOSIHHH.

4.C orpaHUYeHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSTHUU
5. ABmkymieii cuioi mporecca Gpa3zoBoro nepexoaa SABIsSeTCs

1.cTeneHp NepeoxIaKACHUSI CHCTEMBI.

2.pa3Mep KpUTUYECKOTO 3apObIIIa HOBOU (hasbl.

3.TeMreparypa CUCTEMBL.

4.pa3HOCTh TEPMOJUHAMUYECKHIX MOTEHIIUATOB (ha3.

7.2.10. KomnuiekT 3a1aHuii K IPaKTH4eCcKoil padoTe nmo Teme:
«AHanmu3 [uarpamMm COCTOSIHHSI IBYXKOMITIOHEHTHBIX CUCTEM

A) BpINonHUTH HHANBUAYAIBHOE 33/1aHUE.

3apucoBaTh, cOOIIO1asi MacIITad, JAHHYIO BApMAHTOM JAMArpaMMy COCTOSIHUS U BBIIIOJIHUTD
cienyrouiee:

a) YCTAaHOBUTH THII JAHHOM JHarpaMMbl;

0) ompeenuTh CTPYKTYPHBIN U (ha30BBIN COCTAB BCEX 00IACTE U OTPA3UTh €ro
COOTBETCTBYIOIIUMH OYKBEHHBIMU 0003HAUCHHUSIMU Ha JUarpaMMe;

B) OIPENEIUTh MOJ0XKEHHE CIIJIaBa, JaHHOTO BApUAHTOM, Ha IMarpaMMe COCTOSTHUS;

I) ONpEeAETUTbh YHUCIO CTENeHed CBOOOAbI CIlaBa B €ro KPUTUYECKHX TOYKaX HB
TEMIIEPATYPHBIX HHTEPBaJIaX MEXKAY KPUTHUECKUMHU TOUKaMH 110 npaBuiy ¢a3 ['ub0ca 1 mocTpoutsb
KPUBYIO OXJIQXKACHHSI 3TOTO CIIJIaBa B KOOPAMHATaX TEMIIEpAaTypa-BpeMs;

1) ONpeAeNuTh Ul 3aJlaHHOM BapHaHTOM TEMIIEpaTypbl CIUlaBa cocTaB (a3 U BECOBOE
COOTHOIIIEHUE (a3;

€) OXapakTepu30BaTh CTPYKTYpPY 3aJaHHOIO CIUIaBa MPU KOMHATHOM TeMImepaType.

BapuanT 1 (1 enre 20 BapuaHTOB AUAarpaMM COCTOSTHHS)



2400

2200

2150
]

2000

1800

N

P

1600

1400

Y

1200

P e | e e | e

1
£
|
1
1
|
]

0 10

Ru

20

———%Ti

m.__.t:_...

30 40
TiRu

b) Bemonnuts S 3agaHuii K'TOroBOro TeCTa.

Bapuanr 1 (u enie 10 BapaHTOB TECTOB)
1. Ykaxute ¢a3bl, HAXOQAIMIHECs B paBHOBecHH Ha JInHUU JIE quarpamMmbl COCTOSTHUS

I

1.B + )xunkocthb

2. A+XUIKOCTH

3.A+ B + kuakocthb
4.A +B

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

I
P ——— -
n
C m
h B
1.1 2.2 3.3

t

4.4

3.®opmyna, onpeaessomas KOJIMIecTBO TBepAoil (hasbl B Touke «by criasa [ umeer Buf ......
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4.Yxaxure CTpyKTypy ciiasa || mpu koMHaTHOM Temneparype
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5. VKaXuTe 4nciIo CTEreHe cBOOOABI B TOUKE «a» crurasa |
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7.2.11. KomiuiekT 3agaHuii K Ja0dopaTopHOi
pabore.

Tema: «MUKPOCKOITUUECKUI aHAJIM3 METAJIJIOB U CIUIaBOB. CTpyKTypa

YTJIEPOUCTON CTAJIM B PABHOBECHOM COCTOSTHHM»
A) OdopMuTh 0TUET 110 TeMe JabopaTOpPHOI paboTHI.

b) BeimoaauTh 3amanus k 1abopaTopHO padore.

BbruepTuTh JAuarpaMMmy COCTOSHHUSI JKENE30-YIJIEpOJ Ha Ppa3BepHYTOM JHCTe Oymard.
[Toctpouts Tepmuueckue Kpuble oxyaxaeHus st craie ¢ 0,3 %C; 0,8%C u 1%C c
ykazaHueM (a30BBIX MTPEBPAIEHUI U KOHEYHON CTPYKTYPHI.

[IpoBectn MuKpockonuyeckuil ananus oOpasuoB (5 wrT.). OnpenenuTb MUKPOCTPYKTYPBI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMJHBIX CIUIABOB C Pa3JIMYHBIM KOJIUYECTBOM
yraepoaa (3 mrT.), 3BTEKTOUIHOTO U 3a3BTEKTOUHOTO CILIABOB.

OmnpenenuTh KOJIXYECTBO yriiepoa B oopasiax gosprekrouanoii ctamu (TOCT 1050-74).

VY CTaHOBHUTH B3aMMOCBSI3b MEX/Y YIJIEPOJOM U CBOMCTBAMHU CILJIABOB, IIOCTPOUTH IrpauKy MO
JTaHHBIM TabJ. 1 (crpaBOYHBIE MaTEpHUAIbI).



B) Boinmonnute 5 3agaHuii HTOroBOro TecTa.

Bapuanr 1 (u enie 12 BapraHTOB TECTOB)

1. Yro Takoe dhepput?
1) Xumuueckoe coeluHEHUE
2) MexaHnuueckasi CMeCh
3) TBepablii pacTBOP YIJIepoa B 0-Keje3e
4) TBepapIii pacTBOp yIiiepoja B Y-KeJe3e

2. Kakyto ctpykTypy umeer cias ¢ conepxkanueM 0,45 %C?
1) Ilepaut
2) ®epput + nepaut
3) @eppur + IEMEHTUT BTOPUYHBII
4) ®epput + EMEHTUT TPETUYHBII
5) ®@eppur

3. Ilpu kaxoii TeMiepatrype npoucxoauT oopazoBanue nepiaura B ciase 0,50 %C?
1) Jluaus PSK
2) JInaus GSK
3) Jlunusa SE
4) JIunus PG
5) Jluaus PQ

4. Kak BBIMJISAUT 1O MUKPOCKOIIOM (epput?
1) B Buze cBetibIX 3epeH
2) B Buze TeMHBIX 3€peH
3) B Bujie cBETIION CETKH MO TPaHUIIAM 3€peH
4) B Buie CBETJIBIX UTJI
5) B Bujie CBETJIBIX MEJIKUX YaCTHUII 10 TPAHUIIAM 3EPEH

5. Kaxkoit u3 criiaBoB Oy1eT UMETh BBIIIIE MIIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cmnas 0,8 %C
4) Crunas 0,6 %C
5) Cmnas 0,01 %C

7.2.12. KomniekT 3aaaHuii K JJabopaTopHoii padore
Tema: «3akanka yriepoanucThIX CTaIEH»

A) OpopMuUTh OTYET 1O TeMe J1JAbOPaTOPHON PaOOTHI.
b) BeimoaHuTh 3a1aHUA K J1a00OpaTOpHOM padboTe.

Omnpenenuts TBEPAOCTH OOPA3IOB 0 3aKaNKH Ha prbope PokBemna mo mkane B.
OnpenenuTh TeMNepaTypy 3aKajikd MOJTYyYEeHHBIX 00pa3IoB B COOTBETCTBHUH C COJCPKAaHHEM
yriepo/a, ¥ BpeMs BBIACPKKU B MIEYH B 3aBUCUIMOCTH OT Pa3MEPOB 00pa3IloB.
[TpoBecTn TEXHOTOTUYECKHUI MPOIECC 3aKAJTKH OOpPa3IOB B COOTBETCTBYIOIIMX 3aKAJTOYHBIX
cpenax.
3amepuTh TBEPAOCTh 00pa3ioB Ha mpudope Poksema mo mkane C mociie 3aKaiky 1 1o
MOJIYYEHHBIM JJAHHBIM MTOCTPOUTH 3aBUCHMOCTH TIOCIIE 3aKAJIKH:

HRC=f(C%), HRC=f(V, x;) Yepes aHanW3 TMOJMYYEHHBIX  3aBHCHMOCTEH

c(hopMyIHpPOBaTh BHIBOJBI.



N3yuuTh, CXeMaTHYECKU 3apHUCOBATh U ONHUCATh MUKPOCTPYKTYPY KOMILIEKTA 3aKaJICHHBIX

oOpasmnoB npu yBenumaeHuu x500.
[To 3amanuio mpemogaBarelnss U300pa3UTh HA JUArpaMMax H30TEPMUYECKOTO MpPEBpaIleHUs

ayCTeHMTA pa3IMuHble BHUJIbI 3aKaJIKU (M3MeHss T HarpeBa U CKOpOCTH oXJaxkaeHus). Onucarb
(a3oBbIE MPEBPAIICHUS M KOHEUHYIO CTPYKTYPY CTaJei.

B) Boinmonnute 5 3a1aHuii HTOroBOro TeCTa.

Bapuanr 1 (u emie 11 BapuaHTOB TECTOB)

1. Kako#i u3 crijiaBoB 1ocIie 3aKajaku Oy/IeT UMETh BBIIIE TBEPIAOCThH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa roka3aHa Ha pUCYHKe?

- - 1) MapTeHCUT MEIKOUTOIbYATHIN

vl 2) MapTeHCUT KpYITHOUT0JIbYaThIN
! 3) MapTteHcuT + TpooCTUT

4) MapTeHCcUT + HEMEHTUT

3. KakoB MexaHH3M MapTEHCUTHOIO MPEBPALICHUS?
1) AuddysronnsIit
2) be3nudpy3roHHbI

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

tc / 1) TpoocTuT
2) MapteHcut
3) Maprencut + Gpepput
—, 4)MapTeHCHUT + IEeMEHTUT BTOPUYUHBIN
‘x
‘llll\'.
5. CKOJIBKO yrepo/ia COJEPHKUT MAPTEHCUT cTanu 457

1) 0,01 %C

2) 0,45 %C

3) 0,8 %C

4) 2,0 %C

7.2.13. KomiuieKT 3agannii K JiabopaTopHoii padore.
Tema: «CTpyKTYypa, CBOMCTBA U IPUMEHEHHE YYT'YHOB)

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PaOOTHI.

b) BemonuuTh 3a1anus k 1abopaTopHoit padore.



Hown

MeractaOuibHas U ctabuibHas (OTAENBHO) AMArpaMMbl ¢ YKa3aHHEM Ha HUX CTPYKTYPHBIX
COCTaBJISIOLIUX.

N3yunTh moa MUKpOCKONOM 1pH yBenndeHnu x500 nmerommuiicss Habop MUKpouundos.
3apucoBaTh CXeMaTHYHO MUKPOCTPYKTYPY.

JlaTh XapaKkTEepUCTHKY YyT'yHa IO CIEIYIOLIEH cXeme: KI1acc 4yryHa, mojakiace, hopma rpapura
(g cepbIX 4YYryHOB) WJIM TPOLEHT yriepoaa (i OenbiX), Ccrmocod MOoJy4eHHs,
XapaKTePUCTHKA METAIUTMYECKONH OCHOBBI.

[Toctpouth Tpaduku KpUBBIX OXJAXKIACHUS ABYX CIUIaBOB (IO 3aJaHUIO IpErojaBaTenisi) C
ONMCAaHWEM TMIPOIECCOB, MPOUCXOIAMINX B KAXKAOH KPUTUYECKOH TOUYKE U MEXKAY HHUMH.
DBTEKTHYECKAs U IBTEKTOMIHAS PEAKIIHH.

B) BeimoHuTh 5 3a1aHU HTOTOBOTO TECTA.

Bapuanr 1 (u ewte 11 BapraHTOB TECTOB)

1. Kakoii yyryH uzobpaxeH Ha pucyHke?

1) cepplii ¢ MeEIKOIJIACTUHYATON
¢dopmoii rpadura

2) cepblil ¢ KPYMHOILIACTHHYATOM
¢dopmoii rpadura

3) BBICOKOTIPOYHBIA Ha ()ePPUTHOU
OCHOBE

4) BBICOKOTIPOYHBIA HA TIEPIUTHOMN
OCHOBE

2. Kakas ctpykTypa OyneT y KOBKOTO UyT'yHa, €CJIHM Mmocie TpaduTh3anuy B METaUTMUYeCKOU

ocHoBe ocTtaiiock 0,8%C?

H®+T
D O+I+T
HT+T

4 TT+ T+ 1

3. Kakyro cTpyKTypy UMeeT J03BTeKTHUECKUIl Oelnblil uyryH rnpu temnepatype 450°C?

1) mepauT + eMEeHTUT BTOPUYHBIN + J1ee0ypuT
2) nepiurt + JieaeOypur

3) nepauT + HEeMEHTUT NepBUYHBIN + 1e1e0ypuT
4) ayCTeHHUT + LIEeMEHTUT BTOPUUHBIN + JIeAeOypuT

4. Kakoe npeBpaieHue nporekaet Ha tuauu CD?

1) )KUIKOCTh — LIEMEHTUT MEPBUYHBIN
2) KHUAKOCTh — IIEMEHTUT BTOPUYIHBIN
3) KUIKOCTh — AyCTCHUT

4) KUAKOCTh — JIeIe0ypPUT

5. CKoJIBKO yriiepo/ia COACPKUT NEepIUT B GeppUTO-TIEPIUTHOM KOBKOM UyryHe?

1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C



5) 4,3%C

7.2.14. KomjiekT 3aganuii K 1a00paTopHoii padore.
Tema: «VccnenoBanue BIUSHUS CKOPOCTH OXJIAXK/IEHUS HA TBEPOCTD YIIIEPOIUCTON CTATTN

A) OdopMuTh OTUET 1O TEME T1a00PaTOPHOI paOOTHI.
b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

. I3y4nTh OCHOBHBIE BU/IbI TEPMUYECKON 00PaOOTKH YIIIEPOIUCTOM CTANIN U MOJIy4aeMbIe IPU STOM
CTPYKTYpBHI.

. OnpenenuTs TeMreparypy HarpeBa HCCIeyeMOM CTalu.

[IpoBecTn oxnaxkaeHHE OOPa3LOB C PaA3TUYHONW CKOPOCTBHIO, HCIONB3YS PA3JIUYHBIE BUIBI

TEPMHUYECKON 00pabOTKU U Cpebl OXIAXKICHUS: OTKUT (OXJIAKACHHUE C TIEUYBI0), HOPMAaTH3AIUIO

(oxyaxkeHne Ha BO3yXe), 3aKaJIKy B Macje U BOJIE.

. OnpenenuTh TBEPAOCTH CTAU B 00pa3Nax, OXJIAXKICHHBIX C Pa3IMYHON CKOpocThio. [locTponuts

rpaduk 3aBucumocty TBepaoctu craiau (HRC) or ckopoctu oximakaeHusl.

. I306pa3uth muarpaMMmy H30TEPMUYECKOTO MPEBPALICHUS ayCTEHUTA, yKa3aTh Ha3BaHUE JIMHUHA U

obsacTu (ha30BBIX IPEBPAILICHUM.

. OnpenenuTs MUKPOCTPYKTYPY CTaJIH IOCIIE PA3INYHBIX BUIOB TEPMUYECKOH 00pabOTKU IIO at-

Jacy MUKPOCTPYKTYD.

B) BeimoaHuTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (u emie 8 BapuaHTOB TECTOB)

1.C yBenmM4eHUEM CKOPOCTH OXJIAXKICHUS TUCIICPCHOCTh (DeppUTO-IIEMEHTUTHON CMECH. . .

1. Bo3pacraer

2. yMeHbIIaeTcs

3. He U3MeHseTcs

4. uW3MeHseTCs ePUOANYECKH

2.C yBenmMYEHUEM CTETICHH MEPEOXIIaXKICHHUS YUCIIO 3apOIBIIIEeH, 00pa3yIOIINUXCS B €AUHUILY

BPCMCHHM. ..

1. Bo3pacraer
2. yMEHBILIAETCS
3. He U3MeHseTcs
4.cHayvaso BO3pacTaeT, a 3aT€M YMEHbIIAeTCsl.
3. Tepmuueckast 06paboTKa, COCTOALIAs U3 HArpeBa CTajau B AYCTEHUTHYIO 00J1acTh, BBIACPKKU U

OXJIAXKICHHUA HA BO31yXC HA3bIBACTCA. ..

1. 3akanka

2. OTIIyCK

3. HOpMaJIU3aLus
4. oTxUT

4.YKaxuTe MaTeMaTHYECKOE BBIPAXKEHUE, ONPEAEIIAIONIEe 36PHOTPAHNYHOE YIIPOUHEHHE.

1. o, =0, +xd?

2. o, =0,+aU"C"
3. o; :00+aGb\/;
4. o, =0, +aGb’L

5. HaI/I6OJ'ILI_HyIO TBCPAOCTh, U3 ICPCUUCIICHHBIX CTYKTYPHBIX COCTaBJIAOIINX, UMCCT..

1. mepnut
2. TPOOCTHUT
3. copOur

4. peppur



7.2.15. KomnuiekT 3anaHuii K JJaboparopHoii padore
Tema: «OTtnyck cramm»

A) OpopMuUTh OTYET O TEME JIA0OPATOPHOI PAbOTHI.
b) BeimoHuTh 3a1aHus K 1abopaTopHOU padoTe.

1.  Onpegenuts TeMneparypy 3aJaHHOTO IPENOJABATEIEM BHJA OTIYCKa U BPEMs BbIIECPIKKH

oOpasua pu BBIOpaHHOU TeMIeparype.

[IpoBecTu otmyck 06pa3ioB.

3. Omnpenenuts Ha TBepaoMepe no mkaine C TBepIOCTh OTHYIIEHHBIX 00pasuoB Iloctpouts
sagucumocts HRC=f(T,,,,, ) mist cranu 45 u 06bACHUTL IPUYUHBI TTAJIEHAUS TBEPIOCTH.

N

4. (CxeMmMaTHYEeCKU 3apuUCOBATh CTPYKTYPY IOCJIE BCEX BHUAOB OTIYCKAa M OIMCATH IMPOIECCHI,
MIPOTEKAIOIIKE B YIIIEPOIUCTON CTAIH MIPH HU3KOM, CPEIHEM U BBICOKOM OTITYCKE.

B) BeimoHuTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMeeT BblIllI€ IUIACTUYHOCTh?

1) 2) _ _ 3)

0% 00° _:i:./“"_,,.
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2. Jlyid Kakux JeTajedl IpUMEHSETCs] CPEAHUM OTIYCK?
1) JIns uHCTpyMEHTA, pACCUNTAHHOTO Ha Oe3yapHbIC HArPY3KU
2) Inst TSKeNo HarpyKeHHbIX HIeCTepeH
3) ns peccop, npyXUH

3. Kakyro tepmuueckyro 00paboTKy HeoOxomumo mpoBectd st crtamu 50 co CTPyKTypou
MapTEHCHUTA, YTOOBI MOIYYUTh CTPYKTYpPY copbuta?

1) Otmryck (300 — 400) °C

2) Otmyck (500 — 600) °C

3) 3akainka + BBICOKUH OTITYCK

4) 3akanka + CpeTHUMA OTITYCK

4. Kakoli mporecc NpoTeKkaeT B CTajau IPU HU3KOM OTIyCKe?
1) YMeHbIIEHNE CTENEHM TETPArOHAJBHOCTH PELIETKH MApTEHCUTA B PE3yiIbTaTe YaCTHUUHOU
nuddys3uu yriaepoaa
2) IlonHbIil pacniax MapTeHCHUTA
3) OGpa3oBaHue £-KapOUI0B
4) TlpeBpaienue Aocr. B Mom.

5. Ha kakue ¢a3bl pacnagaercss MApTEHCUT MPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + HEMEHTUT
3) LemeHTHT
4) AycreHut



7.2.16. KomnuiekT 3anaHuii k 1aboparopHoii padore
Tema: «OTxuUr crayei»

A) OdopMuTh OTYET 1O TeMe 1a00paTOPHOI paObOTHI.
b) BeimoHuTh 3a1aHus K 1abopaTopHOU padoTe.

1. Tlomyuutb ombITHBIE OOpAa3Ibl, 3aIKCATh MApKy CTald, MCIBITaTh TBEPJOCTH OOPA3LOB IO
Poksemny (mkana B).

2.  3akamuth oOpa3iel oT Temmeparypsl Ac3 + (30...50)°C ¢ BbIIEpKKOW HUX TPH YKa3aHHON
TeMrieparype 15SMUH U OXJaKJEHHEM B BOJIE M UCIIBITaTh HA TBEPIOCTH 10 PokBemny mocie
3akaiku (mkana C).

3. Harpets 3akaniennbie o0pa3ibl 10 temrepaTypbl Acs+(30...50)°C u BeimepkaTh X B IEYH
I15mMun. Oxmaaute obOpaszenr Ne 1, mojuiexamuii HOpMalW3alud, Ha CIHOKOWHOM BO3IYXE.
[Tepenectu obpazen Ne 2, momiekanuii K30TEPMUIECKOMY OT)KHTY, B TI€Yb C TEMIIEpaTypoir
690...700°C, BeinepkaTh 30MUH U OXJIAAUTh HAa CHOKOMHOM BO3/1yX€.

4.  3auuCcTUTh TepMHUYECKH OOpaboTaHHble 00pa3lbl HaXIa4yHOW Oymaroil W HCHOBITATh Ha
TBepAocTh o PokBemny (1kana B) nocne orxura.

5. CxemMaTHYeCKH 3apUCOBAThb MHUKPOCTPYKTYPHI TOCTE 3aKalKd, M30TEPMHYECKOrO OTXKUTa,
HOpMAJIM3allUl C ONMHMCAaHUEM DPEXHMOB TEPMHUUYECKOH O0OpabOTKM M yKa3aHHUEM CYIIHOCTU
CTPYKTYPHBIX IIPEBPAIICHHIA.

B) BeimoHuTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanrt 1 (1 eme 10 BapuaHTOB TECTOB)

1. Kakas cTtpykTypa chopmupyercs y 3a3BTEKTOMJHOI CTalmu HpHU H30TEPMUYECKOM pacmaje
ayCTEHMTA 110 PUBEJAECHHOMY PeXUMY?

. 1) Ilepaut

; 2) ®epput + nepaut

L.C < - Ac3 3) IlepauT + HEMEHTHUT BTO
- = - Acl PUYHBIN
4) Tpooctur
5) Copbur

> Lgt

2. VYKaxuTe TEpMHUYECKYI0 00pabOoTKy, KOTOPYH HEOOXOAMMO TIPOBECTH Tepes] 3aKaaKoi
3a3BTEKTOUHBIX CTAJICH.

1) Pexpucrannu3aiiOHHbINA OTKUT

2) Hopmanuzanus

3) Otnyck

4) I1onHbI OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojae. Onpenenure BHII TEPMHUECKON
00paboTKH.

1) OTxur noJHbIN

2) OTKUT HETTOJTHBIN

3) 3akanka noaHas

4) 3akanka HeToJgHas

5) Hopmanuzanus
4. Kakyro TtepMuueckyr0o 00pabOTKy HEOOXOIWMO TPOBECTH, UYTOOBI YCTPAHUTh CTPYKTYPY
BUJIMAHILITET MTOCJIE CBAPKU?



1) [onHsIlit OTRUT

2) HemomubIil oTKUT

3) Pexpucrainm3aiimoOHHbIA OTKUT

4) Otmyck
5. VYkaxute Ha C-00pa3HbIX KpUBBIX TOYKH Hadajla ¥ KOHIIA pacmaja ayCTCHHTa IpHU
M30TEPMUYECKOM OT)KUTE 10 YKa3aHHOMY PEKUMY.

t,°c Da,l
2)c,d
a9 3)a,c
4) b, |
5)a,d
i,
i,

7.2.17. KomnjiekT 3aaaHuii k JJaGopaTopHoii padoTe
Tema: «HUCCIICAOBAHUC BIIMAHHUA JICTHUPYIOIIUX BJICMCHTOB Ha IPOKAIMBACMOCTH cTajien

METO/IOM TOPIIECBOM 3aKaJIKN)
A) OdopmuTs oTUET 11O TeMe JTabopaTOPHOI paboTHI.
b) BeimoaHuTh 3a1aHus K 1aOopaTopHOU padoTe.

1. V3yuuTh XapakTepUCTUKU MPOKATUBAEMOCTH, YCTAHOBKY JUIsl TOPLIEBOM 3aKajJKH, METOAUKY
IIPOBEJEHUS TOPLIEBON 3aKAJIKH.

2. BrpiOpath TeMmepaTypy HarpeBa 1moJ1 3aKajikKy JUis yrIIepoAUCTON CTAH, IPYTrOi U JIETUPOBAHHOM
HCCIIEYEMBIX CTaJIEH.

3. Bwimepkath oOpasubl B MeYd MpH BBIOpaHHOW TemmepaType HarpeBa. IIpoBectu TOpIieBYyIO
3aKajKy 00pas3IoB U3 yIJIEpOAUCTON U JIESTMPOBAHHON CTaJeil.

4. Ilporouuts B oOpa3uax JbIcku ryouHod 0,5 MM 1o oOpasyoomMM IUIMHApa (C JIBYX
POTHBOIOJIOXKHBIX MO JUAMETPY CTOPOH).

5. 3amepuTh TBEPJOCTH CTAJIM MO JJIMHE IUIOIIAI0K HaYMHas OT Topua, uepe3 1,5, a 3atem uepes 3
MM.

6. [TocTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAMHATAX «TBEPAOCTH - PACCTOSTHUE OT TOPIIay.

7. Ucnonb3ys nanHble Tabiauubl 17.1, onpenenuts riyOMHY MPOKAIMBAEMOCTH YIIIEPOAUCTONH U
JIETUPOBAHHOM CTaJEeH.

B) Bemonnuth 5 3agaHuii NTOroBOro Tecra.

BapuanT 1 (1 enie 9 BapHaHTOB TECTOB)
1. ITIpokanuBaemMoCTh 3aBUCHT:

1) oT TeMnepaTypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKJICHHS

3) OT XMMHYECKOTO COCTaBa CTau
4) oT CKOPOCTH Harpena

2. Ha xakoM U3 pUCYHKOB M300paKeHa CKBO3HAs MPOKATUBAEMOCThH?



amEmp 030350

e —————

LAGPOLIIS DIADKY

A
2)b
3)A,b
4) HeT NPaBUIBLHOIO OTBETA
3. IIpu kaxom yciioBuu oOpasel] (IeTallb) IPOKaIUBAETCSI HACKBO3b?
1) mpu cKOPOCTH OXJIAXKAECHUS O CEUEHUIO OobIne V Kp.
2) pHu CKOPOCTHU OXJIaKJICHUS 110 CEUYEHUI0 V Kp.
3) npu CKOPOCTH OXJaXKAECHUS MEHbLIE V Kp.
4) oOpazel; He MOXKET NMPOKATUBATHCSI HACKBO3h
4. B kako# cpesie OXJIaXal0T YIIIEPOAUCTBIE CTAIH MIPU 3aKajIKe?
1) Boma
2) macio
3) BO3yX
4) meup
5. Kakoli nerupyroniuii 3JeMeHT He 3aMeUISeT pacnaj aycTeHuTa?
1) Ni
2) Cr
3) Co
4) Mg

7.2.18. KomnJiekT 3ajanuii K NpakTH4YecKoi padoTe.

Tema: «Bb10op cTanu 1o 3alaHHBIM MPOYHOCTH U MPOKAINBAEMOCTH.

A) OpopMUTh OTYET 110 TEME MPAKTUUECKON pabOTHI.

b) BeimonHUTh 3a1aHus K IPAKTHYECKON padoTte.
1. IloxyuuTs BapHaHT 33aHUsl y IPENo/iaBaTesi — 3HaUYE€HUs pa3MepOB M IPOYHOCTH AeTanu: D(Mm);
L\D; o5 .
2. [To Homorpamme M.E. Brnantepa (puc.3) it 5TOro KpUTHYECKOTO TMaMETPa, BRICTABIICHHOTO Ha
IIKaJle ¢ MPUOJIMKEHHBIM OTHOIICHHEM pa3MmepoB jaetanu L/D HaiiTu paccrosHHE OT TOpla 0
MOJIyMapTEHCUTHON 30HBI CTAHIaPTHOTO 00pas1ia.
3. ITo3amaHHOM MPOYHOCTH ONPEAEIUTH TBHPIOCTD CTAJIM I1OCIIE 3aKAJIKU U OTITYCKA.
4. 1o rpaduky (cripaBOYHBIC JaHHBIC) HAUTH TBEPAOCTH B CEP/IICBHHE AeTann rmocie 3akanku HRC
2 40 B 3aBUCUMOCTH OT TBEP/IOCTH IOCIIE OTITyCKA.
5. OmpenenuTh HaUMEHBIIIEE COAECPKAHUE YIIIEpoAa B CTaIM MO Tabiuie (CpaBOYHbIE JaHHBIE) B
COOTBETCTBUU C TBEPAOCTHIO MOCIIE 3aKAJIKH.
6.I10 KpUBBIM MPOKATUBAEMOCTH JJIsl Pa3HBIX MAapOK CTalIM BBHIOPATh MOJIXOISIIYI0 MapKy CTalld C
Y4ETOM €€ YKOHOMHYHOCTH, 0O0CHOBATh CBOI BBHIOOD.
7. HazHauuTh 1711 BRIOPAHHOM CTalld PEXUMBI TEPMHUUYECKON 00pabOTKH- TeMIiepaTypbl HarpeBa
(KpUTHYECKHE TeMIepaTyphbl YKa3aHbl B CHPABOYHBIX JIaHHBIX )
8.PaccuntaTh BpeMs BBIICPKKHU IS 3aKalKd M OTIyCKa € ydyeToM Kod((uUUeHTa Ccpelbl,
ko3 duurenta GopmMsl U K03 HUIIEeHTa paBHOMEPHOCTH Harpesa.
9. 17151 BBLIOpaHHOM MapKH CTaJIH ONPEACIIUTD CKIIOHHOCTh K OOpaTUMON XPYIKOCTH.

7.2.19. KommuiekT 3aganuii k JiabopaTopHoii padore



Tema: «XuMHuKO-TepMHUUECKast 00pabOTKa CTaIn»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BrinonnuTk 3aanus Kk 1abopatopHoi padbore.

1. IIpuBecTn MUKpPOCKONIMYECKUH aHAIN3 NUIM(OB MOCIE IEMEHTAIlMH M a30THpoBaHusA. OLEHNTH
TOJIMHBI TP PY3HBIX CIOEB.

2. OnucaHue Ha3HAYCHHS [AHHOTO BHUJIA XHMHUKO-TEPMHUYECKOH OOpabOTKH, €ro JIOCTOWHCTB,
HEJIOCTATKOB M TEXHOJIOTHH MPOBEICHUSI.

3. [lo Ttommmue nuddy3HOro CIIOS paccuuTaTh BpeMs NPOBEACHUS XUMHKO-TEPMUYECKON
00paboTKu.

4. TlpencraBUTh PEXHMBI TEPMHUUYECKOH 0OpabOTKM B BHJIE rpaduka IOCIe JaHHOW XHMHKO-
TEPMUYECKO 00pabOTKH, €CIIM OHA TTPOBOUTCS.

5. 3apucoBarhk CTpYKTYpy MOBEPXHOCTHOTO CJIOSI CTAJIH MOCIIE XUMHUKO-TEPMUIECKOH 00paboTKH.

B) Bemonnuth 5 3agaHuii U'TOrOBOro TecTa.

Bapuanr 1 (1 enie 10 BapraHTOB TECTOB)
1.IloBepXHOCTHBIH c10i 00J1aa€T MaKCUMaIbHOW TBEPAOCTHIO MOCIIE. ..

1. nemeHTaLIUA

2. a30TUPOBaHUs

3. IMaHUPOBAHUS

4. 6opupoBaHuUs
2. Yxaxute pexxuM TO nocne ieMeHTaluu peKOMeH10BaHHbIH U1 U3Jenuil, K KOTOPbIM
IPEIBABISAIOT 0CO00 BEICOKHE TPEOOBaHUS 10 MEXaHUYECKUM CBOWCTBAM.

1. Hopmanu3anusi.

2. 3akanka ¢ LEeMEHTAIlMOHHOT 0 Harpesa + HU3KUHM OTITYCK.

3. 3akanka ¢ 850 °C + HusKuit oTIyCK.

4. 3akanka ¢ 880°C B mace + 3akanka ¢ 760°C B Bojie + HU3KHIl OTITYCK.
3. s ieMeHTaluu UCIIONb3YIOT ...

1. HU3KOYTIEPOAUCTHIE CTATIN

2. BBICOKOYTJIEPOJIUCTBIE CTANIN

3. cranu, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnionoXkuTe CTPYKTYpHBIE COCTaBISIOLIUE 110 TOPSIKY OT TIOBEPXHOCTH B TIyOb
LIEMEHTOBAHHOT'O CJIOSI.

1.IT+ I n

2.0 +11

3.A+I

4.11
5.3aBucuMoCTh TIyOuHBI 1U(h(Y3MOHHOTO CI0s OT TEMIEPATYPhl U BPEMEHU BBIJIEPKKH
ONMCHIBAETCSI MAaTEMaTH4ECKON 3aBUCHUMOCTBIO. . .

1.h=Dvrt
2.h=2D1
3.h=2V(t D)
4.h=2Dt

7.2.20. KoMnuieKT 3a1aHuil K IPaKTHYeCcKoil padoTe
Tema: «MapkupoBKa KOHCTPYKIIMOHHBIX MAaTEPHAIOB)

A) OopMUTH KOHCIIEKT 110 TeMe TabopaTOPHOI pabOTHI.

b) Bemoanute 5 3amanuii utoroBoro tecra. Kmaccudumuposarb, pacmmdpoBaTh MapKu
CIIJIaBOB.

Bapuanr 1 (u eme 14 BapuaHTOB TECTOB)



Cr5l'mc.
V10A
18X2H4MA
K460-3
BpKMi3-1



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHHILTHHBI

7.3.1. Bonipochl k npoMe:kyTouHO# aTTecTanuu MatepuasioBenenue u TKM-1

Cemectp 2
Ne n/m Bomnpocsl k 3a4ety

1 Tumnbl KPUCTAIIMYECKUX PEHIETOK W MX OCHOBHBIC XapakTepuCTHUKH. (OCHOBHBIE
CBOWMCTBA KPUCTAJUIOB: aHU3OTPOIHSI U TOJIUMOPDHU3M.

5 Tunbsl cBA3el: HOHHAs, KOBaJIeHTHas, Ban-nep-Baansca, wMerammueckas. Hx
O0COOCHHOCTH W BIIMSIHUE HA CBOMCTBA KPUCTAJLIOB.

3 JledeKThl KpUCTAUIMYECKOTO CTPOSHUS, TEOMETPUYECKast KIIacCH(PUKAIIHS.

4 Toueunsie nedexTsl. MexaHm3mbl HX 00pa3oBaHHS. 3aBHCHMOCTh PaBHOBECHOM
KOHUEHTPALUX BAKAaHCUW OT TEMIIEPATYPHI.

3) Huddysus. Mexaunsmel quddys3un. IlepBoiii 1 BTopoii 3akoHbl OHKa.

6 Jucnokaiuu. BiusiHue IIOTHOCTH AUCIOKAMK HA MPOYHOCTHBIE CBOMCTBA KpUCTasia.
Kpusas Ogunra. Pacuer TeopeTnyeckoil IpOYHOCTH.

7 DKCnepuMEHTAIbHBIE 3aKOHOMEPHOCTH IIIaCTHYeCKOW aedopMannu. MexaHudeckue
CBOICTBA U UX XapaKTEPUCTHUKH.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Texctypa nedpopmanuu.

9 Jledopmarius MoNMUKPUCTATUYECKUX Tel. 3epHOTPaHUYHOE YIPOYHEHHE. 3aKoH XoJuia-
[Tetua.

10 MexaHu3Mbl TUIACTUYECKOW JaepopMaluu: CKOJBKEHHE, ABOMHHUKOBAHHUE, MEXaHU3M
TEOPETHYECKON MPOYHOCTU, MEXaHU3M TU(PPY3NOHHOM MOI3YIECTH. .

1 Knaccudukanus u BUabpl MEXaHUYECKUX UCTIBITAHUNA: CTATUYECKHE, TUHAMUYECKHE,
YCTaJIOCTHBIE.

12 HcnbiTanue MeTaiuioB Ha TBEpAOCTh. VcnibiTaHe Ha pacTskeHue. Mcnpitanus Ha
YAAPHYIO BSI3KOCTh U LIUKINYECKYIO TPOYHOCT.

13 Pazpymenue xpynkoe u Ba3koe. TemneparypHslil MOPOT XJIaJHOJIOMKOCTH.

14 Tepmonunamuyeckue ocHOBBI  (pa3oBbix  mpeBpamieHuil. (TepmomuHamudeckue
MOTeHIHalbl, (a30BOE paBHOBECHE, BTOPOIl 3aKOH TEPMOIMHAMUKH. )

15 [TonsiTusa cucrema, cras, ¢aza, KOMIOHEHT, MEXaHUYIECKas CMECh.

16 ®da3wr B cimaBax. XUMHYECKHE COeTUHEHUS

17 Kpucrannuzauus u ee stanbsl. Kputudeckuid 3apoJibiiil U 3aBUCUMOCTh €TI0 Pa3MEpPOB OT
CTEIEHU NIEPEOXIIAKICHHUS.

18 3aKOHOMEPHOCTH Kpuctaimu3zanuu. Kpuseie TamMmmana.

19 @a3pl B cruiaBax. TBepAble pacTBOPbl W WX THUIBL. YCIOBHS HEOIPAHMYECHHOMN
pacTBOPUMOCTH. XUMHUYECKHE COCTUHEHUS.

20 Mertoabl mocTpoeHus nuarpamm cocrosuus. [lpasuno ¢a3 I'nbdoca.

21 OcHoBHBIE THUNBI AuarpamMm coctosiuus. [IpaBuna konoabl. Kpucrammmzamus wu
CTPYKTYpOOOpa30BaHUE CIIJIAaBOB.

29 Biussnue nmnpumeceld Ha mpolecchl KpPUCTAUIM3AIMM W PEKOMEHJAIMH M0  UX

ICII0JIb30BAHUIO.
23 Jnarpamma cocTtosHus xKene30-yriepol. Paspl, JUHUN, KPUTUUECKUE TOUKH.




Ne i/

Bonpocsl k 3auery

JluarpamMma COCTOSIHUS Keine30-yriaepoa. Kpucramumsamust u CTpyKTypooOpa3oBaHue

24 .
CTajIeH.

25 3aBUCHUMOCTb CBOMCTB cTalell OT COAEp KaHus yriepoa.

26 J.c. xenezo-yriepoa MeracrabuibHas. Kpucraumsamus M CTPYKTypooOpa3oBaHUE
OenbIx yyryHoB. O61acTb MPUMEHEHHUS.

97 H.c. xene30-yriaepo] crabunbHas. Kpucramimsauus U CTpyKTypooOpa3oBaHHE CEphIX
qyryHoB. O0acTh NpUMEHEHHUS.

08 Knaccudpukanus cepbix uyryHoB. CrocoObl mnoiydeHus. BiusiHuMe CTpyKTypbl Ha
CBOMCTBA CEPBIX YYI'YHOB.

7.3.2. Bonmpochl kK mpoMeKyTo4HO#i atTecranuu Matepuasiopenenue u TKM-2
Cemectp 3
Ne n/m Bonpocsl k 3auery

29 [IpeBpamenust B cTansix mpu HarpeBe. HacieacTBEHHOCTh ayCTEHUTHOTO 3€PHA.
Omnpenenenue 6aia 3epHa.

30 [IpeBpamienust aycreHUTa OpU  OxJaxaeHuM. JluarpamMmma  H30TEpPMHUYECKOTO
IPEBpaLLECHHs ayCTEHUTA.

31 BisiHue CKOpOCTH OXJIaXICHUS HA CTPYKTYpPY M CBOMCTBA cTajied. XapaKTEpPUCTUKU
JMICTIEPCHOCTH MHUKPOCTPYKTYD.

32 MaptencuTtHoe npeBpaiienne. OCHOBHbIE 0COOEHHOCTH, KHHETUKA MPEBPALICHHUS.

33 TepmooOpabotka. Kinaccugukanus 1 0CHOBHbIE TEXHOJIOTHYECKHE TapaMeTpBhl.

34 3a1<ani<a ¢ mosmMopHBIM TIpeBpamieHneM. HasHadeHue, BHIBI 3aKalKH, CTPYKTypa
CTajIel Imocie 3aKajKHy.

35 CrniocoOblI 3aKanku. 3akalMBaeMOCTh U MPOKAIMBAEMOCTh CTajeH.

36 3akainka 0e3 MoJIUMOP(HOTo NpeBparleHusl.

37 [IpeBparenus npu oTIycKe.

38 Paznuune CBOWCTB TPOAYKTOB 3aKalKH M OTHYCKa (TUIACTHHYATBIX M 3EPHHUCTHIX
CTPYKTYD).

39 BI/IL[VLI OTITyCKa, X Ha3Hau€HHe, CTPYKTypa cTajel mocie oTiycka, pa3indus B
CBOMCTBaX.

40 CraguifHOCTh TPOIIECCOB CTAPEHHS. BiHsHE TEXHOIOTHYECKHIX TTapaMeTPOB
TEPMUYECKOI 00pabOTKHM Ha CTPYKTYPY U CBOWCTBA COCTAPEHHBIX CILIABOB.

41 Omxur 1 u 2 poga. TexHonornyeckue napaMmeTpsl 1 Ha3HAYCHHE OCHOBHBIX BUJIOB
OTXKHUTa.

4 M3MeHeHHe CTPYKTYyphl M CBOMCTB /1e()OpPMUPOBAaHHBIX METAJIOB MpU Harpese.
CyImHOCTh, IBUKYINAs CHJIA H CTAIUHHOCTh PEKPUCTAIUTH3AIMOHHBIX TPOIIECCOB.

43 BrwsiHre Nerupyrommx 3J€MEHTOB Ha MOIUMOP(GU3M JKelle3a U TeMIepaTyphl (pa3oBbIX
npespauiennii. Knaccugukanus JID no Tuny B3auMOAEWCTBUS C YTIIEPOJIOM.

44 BnusiHue nerupyrommx >J€MEHTOB HAa TEXHOJOTHMUECKHE IMapaMeTphl TEPMHUYECKOi

o0pabotku. Biusuue JID Ha npokaarBaeMocThb CTajei




Knaccugukanuss nerupoBaHHBIX —CTajel MO CTPYKType B PaBHOBECHOM H

45 HOPMATM30BAaHHOM COCTOSIHUU. Kimaccudukarus JerupoBaHHbIX CTAJICH 110 COIePIKAHUIO
JETUPYIOMIUX 3JIEMEHTOB.

46 OcnoBuble BUbI XTO. CyliHOCTb, TEXHOJOTMYECKHUE apaMeTphl, Ha3HaueHue. Ctaanuun
XTO

47 [lemeHTanwmsi, CyIIHOCTh, BUJBI, (GOPMHUPOBAHUE CTPYKTYPHI IIEMEHTOBaHHOTO cliosi. TO
1ocJie [IEMEHTALINH.

48 AzortupoBanue dopmupoBaHue a30TUCTHIX (a3 B IOBEpXHOCTHOM ciioe. [IpenmyiiecTBa
Y HEJIOCTaTKH a30TUPOBAHUS U [IEMEHTALIUU.

49 HutponemenTanus, iuanupoBanue, O0opupoBanue, 1ud y3noHHAST METAIITU3AIIHS.

50 CymHOCTh U BHIBI TEPMO-MEXaHHUECKOW 00paboTku. OcobeHHOoCTH (POopMUPOBAHUS
CTPYKTYpHbI U cBOMCTB cmiaBoB npu TMO.

51 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTepuanoB. CrielraabHbIe CTaH.

52 [[BeTHBIe crutaBbl. OCOOEHHOCTH CTPOCHHMSI, CBOMCTBA, 00JIACTh MPUMEHEHUS.

53 Hemerannnueckue Mmarepuasl (I1acTMacChl, pe3uHbl, CTekiIa) OCOOEHHOCTH CTPOCHUS,
CBOIiCTBa, 00JaCTh IPUMEHEHMUSI.

54 Komnosunmonnsie Matepuaibl. OCOOEHHOCTH CTPOESHHUSI, CBOHCTBA, 00JIaCTh

IMPUMCHCHHA.

7.3.3. Kputepuu u HOPpMbI OLEHKH

dopma
NpoBeIcHUs
Cemectp POBEX . Kputepun u HOpMBI OLCHKH
NPOMEKYTOYHOH
arrecTaumu
3a4€T Ecnu utoroselii peduTUHT

«3a4YTEHO»
cocrasirsieT 40 u Oonee 0aIOB

Ecnu utoroselii peduTUHT

«HE 3a4TECHO»
cocrasirsieT MeHee 40 OanIoB




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yuyeOHHUK, yueOHOe Kosun4yecTBo B
Ne nocooue, yueoHo- I'on HAY4YHOil Onb/IHoTeKe
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK)
n/n MeToauYecKoe mocoomue, M3IAHUA / HammeHnoBanue
NPaKTHKYM, JAp.) IBC
. A. bonapipes,
1 g ]I?I ﬁﬁiﬁg?’ MartepuanoBeneHue Y4ebHoe mocobue 2020 OBbC Jlanb
M. H. TroppkoB
2 C. 1. boroxyxos, MarepuaiioBeieHue Y4eOHuk 2020 SbC Jlanb
E. C. Ko3uk
3 IO. I1. 3emckoB MarepuaiioBeieHue Y4yebHoe mocodue 2019 SbC Jlanb

8.2. JlonosinuTeIbHAS JIMTEPATypa

KouunyecTBo B
Tun (yueOHuk, yaeoHoe .
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoanYEecCKoe mocoomne,
HanmeHnoBanue
NPAaKTHKYM, P.) 3EC
1 IO.I1. Comnues, E. U. CrnenuanbHble MaTepuabl B Y4eOHuk 2014 9BbC
[psixun, B.1O. [upaiinen MAITHHOCTPOCHUHT "IPRbooks"
2 | O.A. MacaHckuii MarepuanoBezieHuEe U TEXHOJIOTUH VYuebHoe nocobue 2015 3BC
KOHCTPYKIIMOHHBIX MAaT€pUATIOB "ZNANIUM.
COM"
3 | I'.Il. ®etncos, MartepuanoBeneHne U TEXHOIOT U VY4eOHuk 2014 9BbC
@.A. 'apudymun MaTepUajIoB "ZNANIUM.
COM"




8.3.

CHUCTEM

Ilepeyens mpogeccHOHAJBHBIX 0a3 NAaHHBIX W HHPOPMALMOHHBIX CHPABOYHBIX

«BecTHMK MarHUTOrOpcKOro TOCYapCTBEHHOTO TEXHWYECKOTo yHUBepcutera um. [.1.
Hocosay, http://vestnik.magtu.ru

«BectHuk Camapckoro TOCYJapCTBEHHOTO TEXHHMYECKOro yHuBepcutera. Cepwus:
TEeXHUYECKHE HayKn», http://science.samgtu.ru/node/31

«JIuth€ n MeTamuryprus» http://lim.bntu.by

«Texnomorust merayioBy http://www.nait.ru

«[lepciekTuBHBIE MaTepuaiby http://www.j-pm.ru

Scopus[DnekTponHbIii pecypc] : pedeparuBHas 6a3a nanubix. — Netherlands: Elsevier,
2004— . — Pexxum JtocTyria : SCOPUS.COM. — 3ari. ¢ 3kpaHa. — S3. pyc., aHTJI.
Elibrary[DnexTpoHHblil pecypc] : HayyHast aeKTpoHHas Oubnuoreka. — Mocksa : HOB,
2000- . — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.
SpringerLink[DnekTpoHHslit pecypc] : [0a3a nanubix . — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ 3kpana. — 5I3. anri.

ScienceDirect[DnekTpoHHBIN pecypc] : KOIIEKIUS JIEKTPOHHBIX KHUT
m3natenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum
noctyna: sciencedirect.com. — 3ari. ¢ 3kpana. — S13. aHrI

Cambridgeuniversitypress[ DIeKTpOHHBII pecypc] : KypHaJIbl U3AATEILCTBA.

— Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum goctyma : cambridge.org. —
3ary. ¢ akpana. — f3. aHri.

NEICON[DnekTpoHHBIH pecypc] : aeKTpoHHast HH(QOpMAaIHsI : apXUB HAYUHBIX
xypHasoB. — Mocksa : HOUKOH, 2002—- . — Pexxum nocryna

: neicon.ru/resources/archive. — 3ari. ¢ sxpana. — 3. pyc., anri

8.4. Ilepeuenb NpOorpaMMHOro obecnevyeHus

Ne HaumenoBanmue I1O KouunyecTBo PexBu3uTHI 10r0BOpa (1aTA, HOMEP, CPOK
n/n JIMLEH3UI AeHCTBHSA)
1 Windows 1398 § Horosop Ne 690 ot 19.05.2015r., cpox
JIEUCTBUSI - OECCPOUHO
Horosop Ne 690 ot 19.05.2015r., cpox
2 Office Standart 1398 neictBus - 6eccpouno; Jlorosop Ne 727 ot

20.07.2016r., cpok eicTBHs - OeCCPOYHO



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

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
0o0pa30BaTeIbHOIO MpoLecca Mo JMCHUIINHE

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PATOPHUii, MACTEPCKUX U

Ne Ap. 00bEeKTOB /151 IPOBeIeHUs!
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NpaKTU4YeCcKuX U JJa0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayAMTOPUM)
Jlabopatopus "TepmoobpadoTka Croabpl yYeHHUYECKHE JIBYXMECTHBIE, CTOJ
MatepuanoB" YdeOHast ayquTopus s 71a00paTOPHBIN, CTOJI MPENoaaBaTEIbCKUN,
poBeIeHUs TabOpaTOPHBIX PadoT. CTYH IIpenoaaBaTeIbCKU, J0cKa
1 E-105 ayJIuTOpHAs (menoBas),
MeTaiiorpaduueckuii Mukpockon MUM-
7. Ileun, TBEpAOMEPHI, TEPMOMIAPHI, CTAHOK
MTOJIMPOBAJIbHBIN
VYyeOHast aynuTopus AJis IPOBEICHUS Cronsl YUYEHHUUYECKHE (MOHOOIIOKN)
3aHATUH JEKIMOHHOIO THMa. Y4eOHas JBYXMECTHBIE, CTOJI IPENOAABATEIbCKUN,
ayJIUTOpUS AJIs IPOBEICHUS 3aHATUI CTYN MPenoaaBaTeNbCKUiA, J0cKa
CEMHUHApPCKOro TUNa. Y4yeOHas ayuTopus A | ayAUTOpHasi (MeaoBas). DKpaH HaBECHOW,
KYPCOBOT'O MPOEKTUPOBAHUS (BBINOJIHEHUS CTAllMOHAPHBIA  TPOEKTOp, MPOIECCOp,
2 | KypcoBBIX paboT). YueOHast aytuToOpus 1Jist MBIIIb  KOMIBIOTEpHAsl,  MyJAbT  AJs
MPOBEJICHUS TPYIIOBBIX U UHIUBUIYAIbHBIX | IPOEKTOpa
KOHCYJIbTAIMI. YueOHast ayIuTOpHs JJis
MPOBEJICHUS 3aHATUI TEKYIIETr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUH.
I'-326
JlaGopatopust «Metamiorpadus». CToBl yYEHHUYECKHE JIBYXMECTHBIE, CTOJ
VYyeOHast ayTUuTOpHsL UI IPOBEICHUS 71a00paTOPHBIH, CTOJN MpenoaBaTelbCKHi,
1abopaTOPHBIX padoT. CTyI MPENO0/1aBaTeIIbCKUN, JTIOCKa
3 | E-204 ayIuTOpHas (MenoBas), MaKeTbI
KPUCTAIITNYECKUX PpELIETOK, aTyac
MHUKPOCTPYKTYp,  MeTajulorpapuuecKuit
Mukpockon MUM-7.
Komnbrotepuslii kiace. Yuebnas ayauropus | CTonbl YUEHUYECKUE JIBYXMECTHBIE
JUISI IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexCeKIHOHHAas
VYyeOHast ayTUuTOpHsL UI IPOBEICHUS ayauTOpHAast (menoBas), CTOJ
VYyeOHast aynuTopus 1Jis MPOBEICHUS MpenoaBaTeNbCKU, CTYH
71a00paTOpHBIX paboT. YueOHast ayIuTOpHs MIpenoaBaTeNbCKUM, IIPOEKTOP
JUIsL KypCOBOT'O IPOEKTUPOBAHUS MYJIbTUMEIUIHBINA,IKpaH AJI1 IpOoeKTopa ,
4 | (BBIOJHEHUS KYpCOBBIX paboT). YueOHas TymOa HamojbHas. TyMm0a HacTOJbHas,
ayJIUTOPUS JJIsl IPOBEJCHUS TPYIIIOBBIX U Kadenpa
WHANBUAYAIbHBIX KOHCYIbTAIIUN YueOHas
ayJIUTOpUS AJIs IPOBEACHUS 3aHATUI
TEKYIIEr0 KOHTPOJIS ¥ IPOMEXYTOUHON
aTTecTaluu.
E-214
VYyeOHast aynuTopus AJis IPOBEICHUS Crounbl YUEHUYECKUE TPEXMECTHBIE
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOKH), CTOJN MPEeNoaaBaTebCKUH,
5 | ayauropus JUisl IPOBEICHUS 3aHATUN CTYH MpenoaaBaTeIbCKUA, J0CKa
CEeMMHAPCKOTo THMa. Y4yeOHas ayAUuTOpHs VISl | ayAUTOpHAs (MenoBas), kadempa
KYpPCOBOTO MPOEKTUPOBaHUS (BBINOJIHEHUS HACTOJIbHAs




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX H JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KYPCOBBIX Pa0boT). YueOHast ayIuTOPHS JJIs
MIPOBEJICHUS TPYIIOBBIX M HHIUBUYaTHbHBIX
KOHCYJIbTAIlMid Y4eOHast ay JUTOpUs IS
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS U
MIPOMEKyTOUHOM aTTecTaruu. ['-302

Komnerorepubii  kiacc. Ilomemenue mid
CaMOCTOSITEIIbHON paboTHI. Yyebnas
aymIUTOpUsS  JUISL  TIPOBEICHUS  3aHATHA
CEMHUHAPCKOro TUMa. YuyeOHas ayIuTopus is
KYpPCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMii. YyeOHas ayauTopus Ui
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
MIPOMEKYTOUHOM aTTecTaIiu.

I-401

Cron ydyeHuueckuii-26 mr., cTyn-26 Iwmir.,
KOMITBIOTEP C BBIXOJOM B CETh MHTEPHET-
16 m.




