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OtcyTcTBYET
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Pabouas nmporpaMma aucuuIiuHel coctaBieHa Ha ocHoBaHuM @I'OC BO u yuebHOr0
IUIaHa HAMPAaBJICHUS [TOATOTOBKH
22.03.01 MarepuanoBeicHHE U TEXHOJIOTUH MaTEPUAIIOB

Cpoxk neiicTBusi padoueil nporpaMMsbl AMCUMILIMHBI 10 «_31_ » asrycra___ 2025r.

COI''TACOBAHO
3aBeayromuii kadenpoit

«YTpaBlieHHE MPOMBIIIJIEHHON 1 9KOJIOTMYECKOM 0€30MaCHOCTHION
« _» 20 JL.H.I'opuna

(noonucs) (H.0. Damuaus)

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHoTexHONIOTMH, MaTepUAIOBEICHUE U MEXAHHKA

(mpotokon 3aceqanus Nel ot « 31 » 08 2020)r



1. Ilean ocBoeHHMsI AUCHUILINHDBI

[lenb OCBOEHMSI AUCIUIUIMHBI — MO3HAHWE MPUPOJBI U CBOWCTB MaTEpPHUAJIOB,
3aKOHOMEPHOCTEHN UX U3MEHEHMSI TP BO3JICHCTBUU PA3JIMYHBIX (PAKTOPOB, @ TaK
e CIOCOOOB MPUIAHUS OCOOBIX CBOMCTB MaTepuanaMm st ux 3¢ GEeKTUBHOM
AKCILTyaTaIiH.

2. Mecto nucuumiauibl B ctpykrype OITIOII BO

JIMCUMIUTUHBL U IPAKTUKH, HA OCBOGHUHU KOTOPBIX Oa3upyeTrcs AaHHAs TUCHUILIMHA: (U3HKa,
XUMHUSL.

JIMCUMIUTUHBL U TIPAKTHKH, JJI1 KOTOPhIX OCBOCHHME NAHHOW JUCIHIUIMHBI HEOOXOIUMO Kak
MPEAUIECTBYIOIICE: "HameXHOCTh  TEXHHYECKMX CHUCTEM U TEXHOTCHHBIA  pHUCK",
"I[IpousBoacTBeHHass Oe3omacHOCTh", "lIpombllnuieHHass O€30MacHOCTh W IPOW3BOJCTBEHHBIN
koHTpoib", "be3omacHas »skcrulyarauus oObEKTOB 3HepreTuku', "be3omacHas 3KcruTyaTanus
HACOCHBIX, KOMIIPECCOPHBIX cTaHImii, HedTeba3 u A3C", "be3zonacHas skcmtyaraus 000py1oBaHus
MAaIIMHOCTPOUTENBHBIX MPOon3BoACTB", "[IoMCK 1 aHaTN3 HTHHOBAIIMOHHBIX TEXHUYECKUX PEIICHUN B
obmactu TexHochepHoi O6e3omacHocT", u J1.p.

3. Illnanupyemble pe3yJabTarbl 00y4eHMsI

®opmupyeMble U NHauKaTopbl I[Inanupyemble pe3yJibTaThI
KOHTPOJIUpYeMble MOCTHKEHHU S o0y4eHus
KOMIIeTeHI[UH KOMIeTeH Ui
(K0Jl 1 HAMEHOBAHUE)
OIIK-1. OIIK-1.5 3HaTh: OCHOBHBIE
CrniocobeH y4MThIBaTh COBpeMEHHbIE [[[eMOHCTpUpPYET  3HAaHUE KOHCTPYKIIMOHHBIE
TEH/JCHIIMM pAa3BUTUS TEXHUKA U |OCHOBHBIX MaTepHalibl, TPUMEHSIEMbIC B
TEXHOJIOTUH B 00JaCTH TeXHOC(HEPHOH [KOHCTPYKIIMOHHBIX obmact  mpodeccuoHaTbHON
0€30MacHOCTH, W3MEpPUTENbHON U [MaTepHalioB, JeSTeIbHOCTH, CBSI3aHHOM C
BBIYHCIUTENHHOM TEXHUKH, [IPUMEHSAEMBIX B O00JAcTH| 3alIUTON OKpPYKaIOIIeH cpesibl
MH(OPMALIMOHHBIX TEXHOJOTUH Mpu [IpodecCHOHaTbHON u obecrieyeHneM
pelIeHNH THUMOBBIX 3a/a4 B 00JacTH |1eSTETbHOCTH, CBI3aHHOM c| 0€30MaCHOCTH YeIoBeKa
npodeccuoHanbHOM  AESITEIbHOCTH, [3AIIUTOMN OKpY’KaroIeu
CBSI3aHHOM C 3allIUTON OKpYXKAaIoUmeH [cpeiapl ©u  obecriedeHreM| YMETh: MIPUMEHS T
cpenbl U obecriedeHneM 0e30MacHOCTH [0€30TaCHOCTH YeI0BEKa CYILECTBYIOIINE TPAAUIIHOHHBIE U
YeJI0BEKa; COBPEMEHHBIX TEXHOJIOTHI
OIIK-1.9  Tlpumensier| MOMyYCHHs u 00paboTku
CYIIECTBYIOIIHE KOHCTPYKIIMOHHBIX MaTEPUAJIOB
TpaMIIHOHHBIE ul BrazneTs: HaBbIKaMu  pabOTHI C
COBPEMEHHBIX TexHOsorny| U3MEPUTENBHON  TEXHHKOH,
nonmydeHnss ¥ 06paGoTkyu| OMPESICTCHIA  MEXaHHYECKHX
KOHCTDYKLIMOHHBIX CBOWCTB MaTepHUaoB, BBI?Opa
MaTepHaioB MaTEepHAJIOB M TEXHOJIOTHI WX
00paboTku B
npodecCuoHaATBHON
NeSITETTbHOCTH.




4. CTpyKTYpa U coJepkaHue JUCUMUILIMHbI.
4.1. M u TKM-1

Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueoHoO¥#i paGoThI)

Cemect

Oonbem,

Banasl

HNurepax
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIAA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 1

Beenenne. AToMHO-
KPUCTAJUIMYECKOE CTPOCHUE
MetaiioB. UHunpoBanue
aTOMHBIX IIJTIOCKOCTEH B
HaIIpaBJICHUM.

Bompocs! k 3ageTy

1,2

Mopyns 1

JIab 1

AHanM3 KpUCTAIITNYECKOTO
CTPOEHUS METAJUIOB U CIIaBOB

KommnekT 3agannii k j1.p. 1

Monyns 1

IIp 1

AHanM3 KpUCTAIITNYECKOTO
CTPOEHHUSI METAIJIOB: OTpeeTIeHIe
OCHOBHBIX XapaKTEPUCTHUK
3JIEMEHTAPHBIX siueeK bpass,
WHAWLIAPOBAHNE aTOMHBIX
IJIOCKOCTEW U HAIIPABJICHUH.

Kommunext 3apanuit quist [p 1

Monyns 1

Jlex 2

JleeKThI KPUCTATUTUYECKOTO
CTPOEHUSI: TOUCYHBIE, THHEWHBIE,
MOBEPXHOCTHBIE. METAJIJIOB U X
BJIMAHUC HA q)HSI/I‘IeCKI/Ie u
MEXaHUYECKHE CBOMCTRA.

BOHpOCLI K 3a4CTy

3,4




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlek 3

Brusiaue nedexron
KPHCTAIUTMYECKOTO CTPOCHHUS Ha
¢du3nuecKue U MeXaHUIeCKre
CBOMCTBA METAJIJIOB.

Bompocs! k 3ageTy
5,6

Monayns 1

JIa6 2

Makpockonu4eckuil aHaIu3
(MakpoaHan3) CTPYKTYpPhI
METaJUINYECKUX MaTEPUaIoB.
MUKpPOCKONUYECKUN aHATH3
(MHUKpOaHaJIN3) CTPYKTYPHI
METaJUIMYECKUX MaTepUaIoB

KommiexT 3amanuii k m1.p. 2

Monyns 1

IIp 2

ITocTpoeHre aTOMHBIX TIIOCKOCTEN
Y HaIlpaBJICHUH 10 3aJJaHHBIM
uHaexkcam Musiepa.

Kommnnekt 3ananuit ans [p 2

Monyns 1

Jlex 4

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

Bomnpocer k 3auery 14,15,17




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 5

3aKOHOMEPHOCTH KPUCTAIIM3aLNH,
Kpussie Tammana. 'omorensas u
reTeporeHHas KpuCTaJUIM3allu.
MonuduimpoBaHue CIIIaBOB.
CrtpoeHue ciuTKa.

Bomnpocsr k 3auery 18,22

Monayns 1

JIao 3

ITocTpoenue quarpaMmel
COCTOSIHUS CILJIaBa TEPMHYECKUM
METO/IOM

KommuexT 3aganuit Kk j1.p. 3

Mopyns 1

IIp 3

.Mertozas! onpeneneHus
KOHLICHTpalliy BaKaHCUU U
MECKY3CJIbHBIX aTOMOB, DQHEPTUU UX
00pa30BaHMs U YJHEPTUU aKTUBAIIH
murpauuu. Pacuer MouHocTu
BeKTOpa broprepca, sHepruu
JIMCIIOKAIIUI U CUJI, IENUCTBYIOIINX
Ha JIUCJIOKAIUIO.

Kommext 3amanuit aiis [p 3

Mopyns 1

Jlek 6

CmnaBbl. @a3el B METAINIMYECKHUX
cruiaax. [Ipaswuno ¢a3 'nboca.

Bomnpocsr k 3auery 16,19




Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNurepak
9 N Bauabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monynb 1 |JIek 7 | uarpaMMbl COCTOSHHS 2 2 - Bompocsr k 3auery 20,21
JIBYyXKOMIOHEHTHBIX cucteM. J1C
CIUTaBOB, 00PA3YIOLINX TBEP/IbIC
PacTBOPBI C HEOTPAUYEHHOU
pactBopumocTtsio. JIC crutaBos,
KOMITIOHCHTBI KOTOPBIX
HEPaCTBOPUMEI B TBEPIOM
COCTOSIHHUH.
Monynb 1 |JIa64 | AHanu3 quarpamMm COCTOSHHS. 2 4 5 2 KommuiekT 3aganuii k 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3oop.
W13,
Monyns 1 |1Ip 4 Pacuer nuarpamm coctosiHus 2 2 5 - Kommnekr 3ananuit ais [p 4

JIBYXKOMITOHETHBIX CHCTEM.
Omnpenenenre XUMUYECKOTO
COCTaBa ¥ 0OBEMHOTO COOTHOIICHHS

thas.




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 8

JlnarpamMMbl COCTOSIHUS CILIaBOB,
00pa3yrIuX orpaHHYCHHBIC
TBEpJble pacTBOPHI. J(narpamMma c
3BTEKTUKOU. [lnarpaMMebl
COCTOSTHUSI CIIJIaBOB C
00pa3oBaHHEM MPOMEKYTOUHBIX

¢as.

Bompocsr k 3auery 20,21

Monayns 1

Jlex 9

JlnarpaMMbI COCTOSIHUSA CILIABOB C
MEPUTEKTUYECKUM U HBTEKTOUAHBIM
MIPEBPALLECHUSMU.

Bomnpocsr k 3auery 20,21

Monyns 1

IIp 5

AHanu3 tuarpammsl coctosHus Fe-
C. Onpenenenue CTpyKTypHl,
(a30BOro cocraBa, XUMUYECKOTO
cocTaBa M 0OBEMHOTO
COOTHOIIEHHS (a3 YrIepOIUCThIX

CTA T[Pﬁ TN NARTTIAUHETY

Kommunekr 3ananuit quis [p 5

Mopyns 1

JIaG 5

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTAJIEN B
PaBHOBECHOM COCTOSIHUHM METOJIOM
MHKpOaHaIu3a.

Kommnekt 3amanumii k 1.p. 5

Monyns 1

Jlek 11

Huarpamma coctosiaust «Fe-FesCh.
®da3pl, THHUN, KPUTHIECKHE TOUKH.
CrpykTypooOpa3oBaHue crajei

Bompocs! k 3auery 23,24.25




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 12

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

Bomnpocsr k 3auery 26,27

Mopyns 1

JIab 6

HccnenoBanue CTpyKTyphl
YIIIEPOAUCTHIX YYT'YHOB METOIOM
MHUKpPOaHaIN3a.

KommnekT 3amanuii x 1.p. 6

Mopyns 1

IIp 6

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

Kommnekt 3anannit qiist [p 6

Mopyns 1

Cm.p.

CamocrosTenbHas paboTa 1mo
M3YUYEHHUIO CIIeIIMAIbHOMN
JTUTEpaTyphl U 0(OPMIICHHIO
ma00PaTOPHBIX U MPAKTHIECKUAX
pabor.

11,75

Monymn 1

ITA

HpOMC)KYTO‘-IHaH aTTeCTalusAa

0,25




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 13

H3MeHeHue CBOMCTB METAJIOB U
CI1aBOB 0e3 (ha30BBIX
IIPEBPALLICHHMN.
DKCcrepuMeHTaIbHbBIE
3aKOHOMEPHOCTH TIaCTUYECKOU
nedopmaruu. JlepopmanmonHoe
YIIPOYHCHUE.

Bompocsr k 3auery 7,8,9

Monynsb 2

JIab 7

HcneiTanue maTepuaioB Ha
TBEPAOCTD

Kommnekr 3amannii x 1.p. 7

Monyisb 2

Jlex 14

Knaccudukarus u Bupt
MEXaHUYECKUX HUCIIBITAHNMN:
CTaTHYECKUE, JUHAMUYECKHUE,
yCTaJIoCTHBIC. MeXaHUUeCKUe
CBOMCTBA U MX XIPAKTEPUCTHKH.

Bompocsr k 3auery 10,11

Monynsb 2

JIab 8

Ucnpitanue oOpasnos Ha
pacTsDKeHHe.

KommexT 3ananuii x 1.p. 8

Monyisb 2

IIp 7

OmpeneneHne MEXaHMIECKIX
CBOICTB IO TMarpamme
pacTsbKeHusl.

Kommnekr 3ananuit ans [p 7

10



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH

(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 15

Cratuueckoe HarpyKeHue.
HcnpiTanue MeTaIOB Ha
TBepAOCTh. McnibiTanue Ha
pacTsDKEHHeE.

Bomnpocsr k 3auery 11,12

Mopyns 2

Jlek 16

JMHaMHYEeCKOE U [IUKINYECKOE
HarpykeHue. VcnsiTaHue Ha
YAAapHYIO BA3KOCTb U YCTaJIOCTb.
MexaHu3MBbl pa3pyLICHHs

Bomnpocsr k 3auery 12

JIaG6 9

Onpenenenne yaapHOH BA3KOCTH
Marepuaia.

KommexT 3amanuii x 1.p. 9

JIa6 10

VcranoctHas MNPOYHOCTDb
Martepualia

KommexT 3amanuit k 1.p. 10

Monyisb 2

IIp 8

[uknuueckoe HarpyxeHue.
OrnpezaeneHye napaMeTpoB LUK
Harpy>KeHHUsl.

Kommnekr 3ananuit ans [p 8

Mopyns 2

Jlex 17

MexaHn3MBl pa3pyLIeHHs
METAJUINYECKUX MaTepUasoB:
BA3KOE, XPYIIKOE, KBa3UXPYIKOE,
BA3KO-XPYNKOE, CMEIIAHHOE,
YCTaJIOCTHOE.

Bompocs! k 3agery 13

11



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNurepak
9 N Bauabl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Mouynp 2 |JIa6 11 | BiansHue X0JN0HON MIIaCcTHIECKO#H 2 2 5 2 KommiexT 3amanuii k a1.p.11
nedopMaliy Ha TBEPAOCTh
MeTaujia.
JIa6 12 | ®pakrorpaduueckuii aHaIHU3. 2 2 5 Kommekt 3ananuii k a1.p.11
Monyns 2 | 1Ip 9 AHanu3 NPUYMH pa3pylIeHUs 2 2 5 - Kommutekt 3ananuit ais [p 9
3IIEMEHTOB KOHCTPYKLUH.
CamocTositenbHast paboTa 1o 2 8
HN3YyUYCHUIO CHCHI/IaHLHOﬁ
JTUTEPATYPHI U OPOPMIICHUIO
J1a00PATOPHBIX U MPAKTUUECKUX
pabor.
Mopyns [Tocemaemoctsb 2 10
1,2 bb
Mopyns AHKeTHpOBaHHE
1,2
Monynb Tect ntorosslii 2 2 100 HroroBoe TecTupoBaHue
1,2

12



Bun

®opMbI TEKYLIETO

Mopnyasb | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, HNurepak
. N Banabl KOHTPOJIsl (HAaHMeHOBaHuUe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Hroro: 108 100+100

Cxema pacyera HTOroBoro 0asuia 1jis 04Hoi ¢gopmbl o0yuenusi: (Tekymmii peHTHHT + pe3yJIbTAT HTOTOBOIo TecTupoBanus)/2+ bb(ecan

Bb npexycMorpensbl)

4.2. M u TKM-2

13



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIHA (HaI/IMeHOBaHHe

OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlek 1

[IpeBpamienus B yriepoaucToi
cranu npu Harpese. Poct
ayCTEHUTHOI'O 3€pHa MU Harpese.

Bomnpocsl k 3auery 30

Monyns 3

JIab 1

Ormpezenenue pazmepa 3epHa
CTaJli METOZIOM MHUKPOAHAITH3A.

KommnekT 3aganumii k j1.p. 1

Monyns 3

IIp 1

AHanu3 1uarpamMmsl
U30TEPMUYECKOro pacnajia
ayCTEHHUTA.

Kommnekt 3apannii as [p 1

Monyis 3

Jlex 2

N3orepmuyeckuii pacnan
MEPEOXIIAKICHHOTO ayCTECHUTA.
Bausane CKOPOCTH OXJIAKACHHUS Ha
JCTIEPCHOCTH (heppuTo-
LEMEHTUTHBIX CMECEH.

Bompocsr k 3auery 30

Monyis 3

Jlex 3

Knaccudukarus BuioB
TEPMUYECKON 00paboTKH.
[Mapametpst TO u dakropsl,
paustrone Ha Hux. Omxurn 1 u 2-
ro poja. TexHomornyeckue
napaMeTpbl, Ha3HaueHHE, BEIOOD
DEKHMOB.

Bomnpocer k 3auery 32

14



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNurepak
o . Bajibl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI

Monyis 3 [JIa6 2 | OTxur 1 HopManu3amus 3 2 5 KomriekT 3aganwmii K 1.p. 2
YIJIEPOJUCTOM CTalu.

Monyns 3 |TIp 2 Hasnauenne 0CHOBHBIX BUIOB 3 2 5 KommutekT 3ananuit aiis [p 2
OTXHTa U aHaJH3 JeQEKTOB,
YCTPAHUMBIX OTKUTramu 1 u 2
POJIOB.

Monynsb 3 |Jlek 4 | IIpoueccel, mpocxoasinue B 3 2 Bomnpocsr k 3auety 14,15,17
e OpMUPOBAHHBIX CIUTaBaX MPH
Harpese. CyITHOCTh U CTaUIHOCTD
PEKPUCTAIN3ALUOHHBIX

Mopyns 3 |Jlek 5  |MapreHncuTHOE NpeBpalieHuUE. 3 2 Bompocsr k 3auery 31
Oco0EHHOCTH, KHHETHKA.

Monynb 3 |JIa6 3 | PekpucTannmM3annoHHbIH OTKUD 3 2 5 Kommnekr 3aganuit k j1.p. 3
cTajew.

Mopyns 3 |1Ip 3 dopMHUpOBaHUE CTPYKTYPHI CTAIER 3 2 5 2 Kommunexr 3ananuit aiis [p 3

B IIpoliecce 3aKalKku. BiausHue
TEXHOJIOTHYECKHUX IIapaAMETPOB
3aKaJIKU Ha CTPYKTYpPY U CBOMCTBa
crajiei.
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNurepak
9 N Bauabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyns 3 |Jlexk 6 | 3akanka ¢ noauMOpGHBIM U O€3 3 2 Bomnpocsr k 3auety 33,39
NOAUMOP(GHOTO TPEBpPAICHHS.
Buapl 3akanku.
Monynb 3 |Jlek 7 | Biusnue paznuunbix GpakTopos Ha 3 2 - Bompocsr k 3auery 31
MapTEHCUTHOE MPEBpAIICHUE.
Crioco6w1 3akanku. [Ipsmoe u
o0paTHOE MapTeHCHUTHBIC
npeBpaunieHus IPPeKT namsaTu
(bopMmEL.
Monynb 3 |Jlab 4 |3akanka yriepoaucToi u 3 2 5 2 Komriekt 3axanwuii K J1.p.4
JIETUPOBAaHHOM CTAJIN.
Mopyns 3 |11p 4 AHanu3 TEpPMOKMHETUYEKHX 3 2 5 - Kommnekr 3ananuit ais [p 4
Auarpamm pacnaza ayCTeHUTa.
Mopyns 3 |Jlek 8 | IIpeBparienus npu oTIycke. 3 2 - Bompocs! k 3auery 35
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlex 9

IIpoueccel ctapenust. Biusiaue
TEMIIEPaTyphl U BPEMEHHU BBIAEPKKU
Ha CTPYKTYpY U CBOMCTBa
CTaperOINX CILUIABOB.

Bomnpocsl k 3auery 39

Monyns 3

IIp 5

AHanu3 1 BEIOOp pEKUMOB
otnycka craieit .dopMupoBaHue
CTPYKTYpBI CTajIeil B mpouecce
OTITYCKA.

Kommnekt 3ananuit qist [p 5

Monyns 3

JIab 5

OTyck yriepoaucTon CTalu.

Kommnekr 3amanmii K 1.p. 5

Monyns 3

Jlex 11

[IpokanuBaeMocTh U
3aKaJMBa€MOCTh CTaJICH.
JlerupoBaHHbIE cTANN.
Knaccudukaryst JID 1o BiusHuIO
Ha TonuMop(u3M U 1o
B3aMMOACHCTBHUIO C YTIIEPOJIOM.

Bompocsr k 3auery 33,38

Monyns 3

Jlex 12

BnusiHue nerupyromux 31eMeHTOB
Ha (pa3oBbIE MPEBPAILECHUS B CTAJISX.
BinsiHMEe nerupyronmx 3J1€MEHTOB
Ha TEXHOJIOTMYECKUE NTapaMETPhI

TO.

Bompocsr k 3auery 38

Monyns 3

JIab6 6

Bnusinue konnuecTBa yriepojia Ha
TBEPAOCTh 3aKaJICHHOU
YTIEPOAUCTON CTaIH.

KommuiekT 3aganuii k 1.p. 6
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNurepak
. N Bamabl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyis 3 |IIp 6 Bri0op craneit mo 3a1aHHBIM 3 2 5 Kowmrnexr 3amanwmii myist [Ip 6
IIPOYHOCTU M MTPOKAIMBAEMOCTH.
Monyns 3 |JIab6 7 | BiusiHue CKOPOCTH OXJIaXICHUS 3 4 )
Ha TBEPJOCTb YIIEPOAUCTOM
CTaJlu.
Monynb3 |Cm.p. | CamocrosrtensHas pabora o 3 53,75
M3YUYEHHUIO CIIENAIbHOMN
TUTEpaTypHl M 0(OPMIICHHIO
J1a00PATOPHBIX U MPAKTUUECKUX
pabor.
Moy 3| [TA [TpomesxyTouHas aTTecTanus 3 0,25 -
Monyis 3 | Jlex 13 | Xumuko-TepMudeckas 00padboTka. 3 2 2 Bompocsr k 3auery 40
CyHIHOCTB, OCHOBHBIC BHUJbI U UX
Ha3HA4YCHUC.
Monynb 3 |JIa6 8  |BnusiHue nerupyromux 3 4 5 - Kowmrmnexr 3aganuii k n.p. 7

AJIEMEHTOB Ha IPOKAJIMBAEMOCTh
CTaJIH, ONPEAEIIAEMYI0 METOIOM
TOPLEBOM 3aKaJIKU
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlek 14

Tepmo-mexanmdeckas 00padoTKa.
OcHoBHbIE BUIBL. OCOOEHHOCTH
(bopMHUPOBaHUS CTPYKTYPHBI CTaJICH
u cruaBoB npu TMO.

Bomnpocsl k 3auery 40

Monyns 3

JIab 9

Bausaue nemenranuu Ha

MUKPOCTPYKTYPY M TBEPIOCTh
YIIIEPOIUCTOH CTAJIH.

KommnekT 3aganuii K j1.p. 8

Monyis 3

IIp 7

MUKpPOCKOITNYECKUX I aHAIN3
A30THUPOBHHBIX CJIOEB.

Kommnekr 3ananuit ans [p 7

Mopyns 4

JIek 15

JlernpoBaHHBIE HHCTPYMEHTAIbHBIE
Y KOHCTPYKIIMOHHBIE CTAJIN
CIEHAIbHOTO HA3HAUCHUSI.
O6macTi MpUMEHEHUSI.

Bompocsr k 3auery 41

Mopyns 4

Jlek 16

LIBeTHBIE crIaBBI ( MEIHBIE,
QIIOMHHHUEBbIE, MarHUEBBIE,
TUTaHoBbIe). OCOOEHHOCTH MX
CBOWCTB U TEPMHUUYECKON 00pabOTKH.
Ob6nacT MpUMEHEHUS!.

Bompockel k 3auety 42

Mopyns 4

JIa6 10

3akanka u cTapeHue
QIIOMHHHUEBOTO CIIIaBa.

KommuiekT 3aganuii k 1.p. 9
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNurepak
. N Banabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyib 4 |JIa6 11 | MapkupoBKa KOHCTPYKIMOHHBIX 3 4 5 KommiexT 3apanuii k 1.p. 10
MaTepuasIoB.
Monyns 4 |TIp 8 Br16op cranu no 3anaHbIMM 3 2 5 - KommutekT 3ananuit ais [p 8
IIPOYHOCTHU U IIPOKAJIUBAEMOCTHU.
Monyns 4 |Jlek 17 |Hemerammmueckue MaTepuarbl 3 2 - Bonpocs! k 3auery 43,44
(TutacTMacchl, KepaMuKa,
pe3uHbl) O6aacTy IPUMEHEHHS.
KOMHO3I/I]_[I/IOHHLIC MaTcpualbl.
Mopyns 4 |1Ip 9 Knaccupukanus 1 MapkupoBka 3 2 5 - Kommnnekr 3ananuit ans [p 9
IIBCTHBIX CIIJIaBOB.
CamocrosTenbHast paboTa 1o 3 38
HN3YyUYCHUIO CHCHHaHLHOﬁ
JTUTEpaTyphl U 0(OPMIICHHIO
J1a00PATOPHBIX U MPAKTUUECKUX
paoor.
Mopyns I[TocemaemocTsb 3 10
3,4 bb

20



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNurepak
9 . Banasl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Moaynb AHKETHpOBaHHE
3,4
Monynb Tect utorossiii 3 2 100 Hrorosoe TecTpoBaHue
3,4
Hroro:; 180 100+100

Cxema pacyera HTOroBOro 6a/ia 1Jist 04HOH GopmMbl 00ydYeHHUs:

(Texyuuii peiiTunr + Pesyabrat nToroporo recrupoBanus)/2+ bb(ecaiu Bb npexycmorpennn)
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5. O0pa3oBaTre/ibHbIC TEXHOJIOTHH.

[Ipu wm3ydenunm Kypca «MaTepuajaoBeJeHNE»  HMCIOJB3YIOTCS  CIICAYIOIIHE
00pa3oBaTeIbHbIE TEXHOJIOTHU:

- TEXHOJOTUM TPATUIIMOHHOTO O0O0ydeHHss B (opMe JEKIHM, Ja0opaTOpPHBIX,
MPaKTHYECKUX PabOT U CaMOCTOATEILHOM pabOThI CTYJIEHTOB;

- TEXHOJIOTHsI OAJUTbHO-PEUTUHIOBOM CHUCTEMbI OIEHKH YCIEBAEMOCTH CTYJICHTOB,
BKJTFOYAsi TECTUPOBAHUSA KaK (hOPMYy KOHTPOJIS 3HAHUH CTYICHTOB.
-HH(POPMAIIMOHHBIE TEXHOJOTUU (BH3yaJIbHBIE JICKIIHH C HCIIOJIb30BaHHEM
MPE3CHTAIMOHHOTO METO/Ia O0YUEHHS).

- 3JIEMEHTBI MPOOJIEMHOI0 OOYyUYEeHHS! B BUJE HAJIWYUSA BOMPOCOB MPOOJIEMHOTO
XapakTepa B MPaKTHYECKUX U JabOpaTOpHBIX paboTax | TpeOOBaHMI aHaIM3a
MOJYYEHHBIX PE3yJIbTATOB C MOCIEAYIOIUIUM BBIBOJOM MO SKCIEPUMEHTAIBHBIM U
pacUeTHBIM JJAHHBIM.

6. MeToguyeckue yKa3aHusi M0 OCBOECHHIO U CUMIIIMHBI

Mertoauueckue pEeKOMEHJALUKM CTYJEHTY M TMPENoJiaBaTeli0 H3JI0OKEHBI B
METOJMYECKUX YKA3aHUSIX K J1a0OpaTOpPHBIM paboTaM:

1. YyeOHOe mocoOue AJis BBHITTOJIHEHHS JIA0OPATOPHOTO MPAKTUKYMa 110 KYpCy
«MarepuanoBeeHre» sl TEXHUYECKUX HAIIPABJICHHUM MOJTOTOBKH
0akanaspos/ I'.B. KneBuos [u np.]. — Tonbstu: TI'Y, 2016.- 170 c.

7. OneHo4YHbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Kon xoHTposupyemoii

HaumenoBanue
Cemectp KOMIIeTeHIMH (WIH ee
OLIEHOYHOI0 CpeICTBA
YACTH)
2,3 OIlK-1 Mu TKM1

Tecrosble 3amanus: NeNe 1-500
JIa6 p.Ne 1-12 ITpaxT.p.Nel-9
Bomnpocsr k 3auety: NoNe 1-28
Mu TKM2

Tecrosble 3amanus: NeNe 1-500
JIa6 p.Ne 1-12, IIpakrt.p.Nel-9
Bomnpocsr k 3auery: NeNe 29-54




7.2. Tunosble KOHTPOJIbHbIE 32JAHNAS HJIM HHbIE MAaTePHAJIbL, HeOOX0AUMBbIe ISl
TeKYIIero KOHTPOoJIs

Mu TKM 1

7.2.1. KoMIuleKT 3aaHuiil K J1a0opaTopHOi padoTe.

Tema: «TUIIBI KPUCTATTHIECKUX PEIIETOK M MX OCHOBHBIC XapaKTEPUCTHKI
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) Brinoanutk 3a1anus K 1abopatopHoi padbore.

1. IlnockocTh B KyOMYECKOM KPUCTAIUIE OTCEKACT Ha KOOPJIMHATHBIX OCSAX OTPE3KH, PaBHBIC a; 2B;
c. Onpenenuth Kpuctayuiorpaduueckue nuaekcol miockoctu (hkl)?
2. TlocTtpoiiTe TPOCTPAaHCTBEHHOE H300paKEHHE IUIOCKOCTEH (Ha mpuMepe KybOa), MMEIIIHNX

kpucramorpaguueckue nugexcst (110); (111); (112); (321); (110); (111); (111).
3. Omnpenenure CMMBOI HampaBleHus, mpoxoasiiero uepe3 Touku (0, B/3, ¢/3).
4. TloctpoiiTe MPOCTPAHCTBEHHOE M300paKeHHE CIeAyomuX HanpasieHuil B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [111]; [111]; [121]; [111]; [111]; [111];
[111]; [211]; [311].

5. [IloacuuraiiTe yucIO aTOMOB B siueiiku U KoopauHanuonHoe uucio ais OLK u 'K u I'TTY
PELIETOK.

B) BeimoaHuTh 5 3a1aHM HTOTOBOTO TECTA.
Bapuanr 1 (u enre 10 BapuaHTOB TECTOB)

1. K c10%HBIM KpUCTAILINYECKUM pEIIETKaM OTHOCAT ...
1. xpucTtayMueckue KyOuueckrue permeTKu

2. pemeTku ¢ OOIBIIUM KOJTHYECTBOM aTOMOB
3. pemIeTKH, y KOTOPBIX Ha JOJI0 AIEMEHTapHON STYEHKH MPUXOIUTCS 00Jiee OTHOTO aTroma
4. pemieTku, y KOTOPBIX Ha JOJIO 3JE€MEHTAPHON SYEHKH MPUXOAUTCS OJUH aTOM

2. BeibepuTte coorBercTBytomue xapakrepuctuku st I'LK pemerku:
1. a=b=c;, a=p=7y=90; K=12;x=0,74

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

3. Vkaxkute 0003HAUYECHUS INIOCKOCTH B HHACKCAX Mnﬂnepa .

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

/ >

/”/,f*”/ ,/
%
/
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4. Yxaxute MHaexcsl Musuiepa 1is HanpaBiaeHUs

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

5. CBoiicTBO, 3aKiIOYarolleecs B HEOAHOPOJHOCTH CBOMCTB MaTepuaiga B Ppas3IMYHBIX
KpHUCcTayiorpauyeckux HalpaBIeHUAX, Ha3bIBAETCH ...
1. u3zoTponus

2. aHU30TpONUs
3. TekcTypa

4. momumMopdusmM

7.2.2. KoMIUIeKT 3alaHuii K J1a0opaTopHOi padoTe.

Tema: «/ledekTbl KPUCTANINYECKOTO CTPOCHU

Yacts 1. PaccuuraiiTe paBHOBECHYIO JIOJII0 BAKAaHCHUH IIPU TeMmeparypax: —
196 °C; +20 °C; %Tn n ETH 1 09T, ,; T, (mo abcomroTHOM mkane). [loctpoiite rpaduk

3aBHCUMOCTH JOJIM BaKaHCUM OT TeMriepaTypsl. Pacuér cnemaiire s:

| BapuaHT | AIFOMUHUS 5 BapuaHT LIUHKA

2 BapuaHT 30J10Ta 6 BapHaHT HUKEJIS
3 BapuaHT KaJMUsI 7 BapUaHT IIJIATUHBI
4 BapuaHT cepeOpa 8 BapuaHT | MOJIMOAeHA

Yacts 2. B pacuére Ha 1 cM® MeTaia OLEHUTE: a) SHEPIHIO AUCIOKALMN ITPU UX
MaKCHMAaJILHO BO3MOKHOW moTHOocTH ~10%2 cM ; 6) sHepruro BakaHCHI OpH HX
MaKCUMaJIbHO BO3MOXXHOW PABHOBECHOW KOHIICHTpanuu (BONHM3W TeMIEpaTyphl
riaByieHus ). Pacu€r cuenaiire miis:

1 BapuaHT CBHHIIA 5 BapuaHT HUOOUS
2 BapuaHT Men 6 BapuaHT cepebpa
3 BapuaHT BaHaIMS 7 BapuaHT MarHus
4 BapuaHT o-XKesesa 8 BapuaHT BaHaUs

3amaHue BBINOJHSETCS HWHAMBHUIYaJIbHO, MO BapuaHTaM. BpIOOp HYXHOTO
BApUAHTA OCYLIECTBIISIETCS 110 HOMEPY B CIIUCKE I'PYIIIIBI.

7.2.3. KomiuiekT 3aannii Kk JadopaTopHoii padore.
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Tema: «Makpo 1 MUKPOCKOIIMYECKUN aHAIIU3 CILIABOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BrinmoanuTk 3a1anus K 1abopatopHoii padbore.

1. IIpuroroButh Makpouutud. BeisiBUTE Ha Makpornumde nedexThl, HapymaIIKe CIUIONTHOCT
MeTallia, JTUKBAIKI0 cepbl  Gocdopa, CTpoeHUE JIUTOM CTAaTU, BOJOKHUCTYIO CTPYKTYPY U T.JI. U
3apHCOBAaTh UX.
2.Kpatko onucath METOJUKY MPUTOTOBICHUSI MUKpoLLTH]A.
3.UccnenoBaTh MUKPOCTPYKTYPY CTald WJIM 4YyryHa JO MW TIOCIE TpPABJICHHS. 3apUCOBaTh
HAOJI0TAEMYI0 MUKPOCTPYKTYPY CTal WM 9yT'yHa

b) BeimoaauTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (1 enie 10 BapuaHTOB TECTOB)
1. MuKpoCTpYyKTypa CIUIaBOB —3TO..
1. Tun KpUCTAUINYECKOTO CTPOCHHUS
2. 3epHa WA KPUCTAJUIUTBI, BUMMbIE B ONTHYECKUH MUKPOCKOI IIpH yBennyeHuu 100-
500pas3.
3. Ctpykrypa nedexroB KP, Bugumas B 31€KTPOHHBIN MUKPOCKOTI.
4. Ctpoenue ciuiaBa, BUIMMOE IpHU yBeaunueHuu B 10 pas.
2. YKaxuTe MpaBUIbHYIO MOCIEA0BATEIHHOCTh ONEpalHil MPU U3rOTOBJICHUU MUKpoLLUda.
1. Beipeska
2. TpaBnenue
3. llimugosanue
4. IlonupoBaHue
3. Meron baymana npenHazHa4eH Ajisi. ..
1. BBIABIICHHUSI MAKPOCTPYKTYPBI JINTON CTAJIH
2. BBISIBJICHMSI pacpeIesIeHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBJIEHUS] HEOTHOPOTHOCTH paclipesieNeHus! (JIMKBAIK) Cephl
4.BBIABIICHUS TPAHUIL] 3€PEH
4. TTonmupoBaHUe MUKPOLLIH(A TPOBOJAT C LENbIO. ..
1. ycrpaHeHus n300pakeHNs TOBEPXHOCTU
2. BBIABJICHMSI TPAHMULL 3€pEH
3. BBISIBJIIEHUS MaKpoA€(PEeKTOB
4. BBISIBIICHHS HEOJTHOPOJHOCTH paciipeiesieHus (JTMkBauun) gocdopa
5. Pa3zpemaromias cnocoOHOCTh MUKPOCKOIIA - 3TO. ..
1. BenuuuHa, oOpaTHas HaWMEHBIIEMY pACCTOSHUIO MEXAy JIByMs TOYKaMH,
BOCHPUHUMAEMBbIMH OT/I€TIBHO
2. HaMMEHbIIIee PacCTOSTHIE MEXy OTJeIbHO HAOII0AaeMbIMU O0ObEKTaMHU
3. BeNMYWHA yJacTKa 00pasiia, BUIAMOTO B PUOOPE
4. BenMuYMHA, MPOIOPIUOHAIbHAS HAUMEHBIIEMY DPACCTOSHUIO MEXIy JBYMs TOYKaMH,
BOCIPUHUMAEMBIMH OT/AEIBHO.

7.2.4. KoMIuieKT 3a1aHuii K JJabopaTopHoii padore.

Tema: «McnbeiTanus MaTCpruaJIOB Ha OAHOOCHOC PACTAKCHHC OO pa3pbIBa. OHpCIlCHCHI/Ie
MCXAaHUYCCKHUX XAPAKTECPHUCTUK NPOUYHOCTH U INIACTUIHOCTH»

A) OpopMuUTh OTYET MO TeME PadOTHI.

b) BeimoaHuTh 3a1aHUS K MPaKTHYECKOW padoTe.
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1.3apucoBaTh [aHHYIO BapUaHTOM KPUBYIO PACTSIKEHHS B KOOpIMHATaX «yCHIIHE F .
YIJIUHEHHE Al y BpmonauTs cienymolee:

2. mpeobOpa3oBaTh B AuMArpaMMy C OTHOCHTEIBHBIMH KOOPAWHATAMHU «Hampsukenue O -
OTHOCHTEIbHAsK ieopmarius € »;

3. mo mpeoOpa30BaHHOI IuarpaMMme OIpeneInTh CIAeAyIoIIe MeXaHHuYeCKUe CBOCTBa: E .-

o
MOJLYIIb YIIPYrOCTH, ~ T WM %2 - IpefeN TeKy4ecTH, ~ B - Ipesies HPOYHOCTH, J - otHOCHTEIbHOE
yJUIMHEHHE, a -CTaTUYECKYIO BA3KOCTh, D-MOIyIb MIIaCTUYHOCTH.
Bapuanr 1 (1 ewte 9 BapuanToB quarpamMm pacTsDKEHUs )

BpaHT 1 (cmaB A3)

12

Harpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirmHeine w
B) BemonHuTh 5 3agaHuii U'TOrOBOro TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)

1. YkaxuTe BIUSTHUE TPUMECE HA MEXaHMYECKUE CBOMCTBA KpUCTAJUIA MPH TIIIACTHYECKOM
negopmanuu:

1. cHmXkaIOT HUCXOJHYIO IPOYHOCTDb U MOBBIMIAIOT IMIIACTUYHOCTD

2. YBCIMYHUBAOT UCXOOHYIO IIPOYHOCTD U CHUKAIOT IMJIACTUYHOCTD

3. HpO‘IHOCTB U IIJIAaCTUYHOCTH HC U3MCHICTCA
4. MOBBIIAIOT TPOYHOCTH U MIIACTUYHOCTh
2. [IpenenoM BEIHOCIMBOCTH HA3bIBAIOT. ..

| .HampsKeHHe, Py KOTOPOM MaTepHall BbIIEP/KUBAET 3aJaHHOE YHMCIIO LIUKJIOB HArPYKEHUS
2. HampsDKEHWe, MpU KOTOPOM MaTrepuall BBIACPKUBACT HEOTPAHWYEHHOE YHUCIIO ILMKJIOB

Harpy>KeHus

3. HampspKeHHe, M0 TOCTHKEHUE KOTOPOro MPOUCXOIUT pa3pylieHHne

4. HalpspKeHUEe, IPpU KOTOPOM MaTepuai BBIAEPKMBAET MUHUMAJIbHOE YHCIO LIMKIOB
Harpy>keHus

3.Ilpu ucnbITaHUM HA pacTsHKEHHE 00pa3ell HArpy3WId A0 HANpsHKEHUS G1, MOCJE Yero Harpysky
CHsTH. Benm4rHa OTHOCUTENBHOTO Y/UTMHEHHST o0pasia (puc.) COCTaBIsAET:
1. 20% 2.8% 3.4% 4. 2%
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2 4 8 20 5(%7

4. Tepnocts no bpunenio yCHOBHo o0o3Havaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepuTe MpaBUIBHYIO MOCICIOBATEILHOCTD 110 BO3PACTAHUIO BEITHYHH:
1. oB; oT; onnt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.5. KomiuiekT 3aiannii k 1adopaTropHoii padore

Tema: «VcripiTaHus MaTepruaoB Ha TBEPIOCTH»
A) OpopMuUTh OTUET MO TEME J1a0OpaTOPHOU PabOTHI.

b) BemonuuTth 3a1anus k 1abopaTtopHoit padorte.

1./l ipeisIo’)KEHHBIX MapOK CIUIaBOB M0100paTh METO U3MEPEHUS TBEPIOCTH.

2.M3MepuTh TBEPIOCTH 0Opa3IOB.

3.IlepeBectu nosydeHHble 3HaueHus TBepaoctu B HB. Paccunrars npounocts no bpunento.
B) BeimonHuTh 5 3agaHuii KTOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1. TBepaocThIO Ha3BIBAIOT. ..
1. cnocoOGHOCTH BO3BpalllaTh epBOHAYaIbHbIE (POPMY U pa3Mephbl IOCIIE CHITUS Harpy3KH
2. c1oCOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO JIPYroro 6osee TBEpOro Tena
3. cIOCOOHOCTH MPOTUBOCTOSITH TMHAMUYECKHM Harpy3kam
4. ciocoOHOCTh COXPaHITh OCTATOYHYIO 1e(hOpMAIIHIO MTOCIIE CHATHUS HArPy3KH
2. OmpenienuTe COOTBETCTBHE YCIOBHBIX 0003HAYCHUI MEXaHIMUECKUM CBOMCTBAM MaTEpPHAJIOB:

l.os 1. TBEpOCTH

2.0% 2. MJIaCTUYHOCTh
3.HB 3. ynapHas BA3KOCTb
4 KCT 4. Ipo4YHOCTH

3. Merox PokBenna npeaHasHaveH i1 U3MEPEHUS TBEPOCTH. . .
1. Msarkux maTepuaioB
2. Teepaplx MaTepHaioB
3. TloBepXHOCTHBIX CIIOEB
4. U MATKHX ¥ TBEpPBbIX MAaTEPHAIIOB.
4. VYkaxuTe MaKCUMAIIbHOE YCUJIME MPU U3MEPEHUU TBEPIOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 xr
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4. 500r
5. MuKpOTBEep0CTh 0003HAYACTCH. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.6. KoMIuieKT 3a1aHuii K J1a00paTopHOi padoTe.
Tema: «Ornpezenenne yqapHoi BI3KOCTU MaTEPUATIOB»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) Brinoanuts 3aganus Kk 1abopatopHoi padbore.

1.IlpoBecTn ynapHbIe UCTIBITAHUS Ha U3THO 00Pa3LIOB CTANU IPU PA3ITUYHBIX TEMIIEpaTypax.
2.PaccunTarh 3Hau€HUE yapHOI BA3KOCTU MaTepuaia.
3.ITocTpouTts rpadguk TemMnepaTypHOi 3aBUCUMOCTH yaPHON BA3KOCTU UCCIIEyeMO CTasu.
Ornpenenutb TeMIepaTypHbINA MOPOT XJIATHOIOMKOCTH.

B) BeimoaHuTh S 3a1aHU HTOTOBOTO TECTA.

Bapuanr 1 (u ewte 11 BapuaHTOB TECTOB)
1. XJ1aAHOJIOMKOCTBIO Ha3bIBAIOT:
1.VMeHnblieHne npeiena MpoYHOCTH IPY OHMKEHUH TeMIIepaTyphl
2.YMmenblieHHe KO3QPUIHEHTa JUHAMUYECKOH BSI3KOCTU MPHU MOHMKEHUH TEMIIepaTyphbl
3.YMenblIeHHe (GPU3NIECKOTO MpeJiesia TEKYUECTH IPHU MIOHIKEHNH  TeMIIEPaTyphl
4.YBenuueHue npezesa NpoYHOCTH IPU NOHMKEHUU TeMIIepaTypbl
2. VYnapnas Bsskocts KCU ompenenser:
1. YenbHyto paboTy 3apOXKICHHS U PaCIPOCTPAHEHUS TPEILUHBI.
2. YenbHyt0 paboTy pacnpoCTpaHEHUs TPELIHHBI.
3. Paboty pa3pylieHus nIpu AUHAMHUYECKUX Harpy3Kax.
4. Paboty miactuueckoi Aegopmariiu npu IMHaMUYeCKUX Harpy3Kax.
3. Tso — 3T0 Temmeparypa UCTIbITaHUI:
1. T=50°C
2. mpu xotopoit KCU = 0,5 MTx / m?
3. mpu kotopoil Habmoaaercs 50% BA3KOH cocTaBisIomIEN B U3JI0Me  00pasia
4.T = -50°C
4. Onpenenute GaKTOPbI, KOTOPBIE CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 MOJOXKEHus 1 B
MI0JIOKEHUE2:

l.ymeHbIIEHHE pa3Mepa 3epHa

2.1MOBBILIEHUE YUCTOTHI CIJIaBa
3.yBeIHUEHUE COJepKaHUs puMeceit
4. yBenuueHue pazMepa 3epHa

5. YKaxuTte Npu3HAKU BA3KOTO pa3pylICHUS:
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1.0TCyTCTBUE «aIIEHKN» Ha 0Opasiie

2. KpUCTAININYECKUI U3JI0OM

3. BBICOKAst CKOPOCTh PACIIPOCTPAHEHUS TPEIIUHBI
4. yarmevHplid U3JI0M

7.2.7. KoMIuleKT 3ajaHuiil K J1a00opaTopHOi padoTe.

Tema: «AHanmu3 xapakTepa pa3pyLICHHs METAUIOB M CIUIaBOB ((pakTorpaduyueckuii
aHaJu3)»

A) OpopMUTH OTYET MO TeME MPAKTHUECKOTO 3aHSATHSL. .
b) BemmonHuTh npakTuyeckue 3agaHusl.

1.IIpoBectn wuacHTHU(HUKAIMIO W3IOMOB (YCTAHOBUTH BHJ H3JIOMOB) U3 Habopa H3JIOMOB
METAIIMYECKUX MaTepuaioB. PaccopTupoBaTh U3JI0MBI IO BUIAM.
2.3amMepuTh OTHOCUTENIBHOE CY>KEHHE 00pa3L0B Y MOBEPXHOCTU XPYNKHUX U BA3KUX U3JIOMOB.
3. 3aMepuTh IMHY YCTATOCTHBIX 30H HA MOBEPXHOCTH YCTAJIOCTHBIX U3JIOMOB. 3apHCOBATh U3JIOM U
0003Ha4YUTh 30HBI HAa YEPTEKE.
B) Bemonuuth 4 3aaHusi UTOTOBOTO TECTA.

Bapuanr 1 (u emie 8 BapuaHTOB TECTOB)
1.®pakTorpaduueckuii aHAINU3 MO3BOJSET OMPEICIUTD:
1. mTomiaab BSI3KOM COCTABISIONICH B U3JI0OME 0OpasIia.
2. yIapHyIo BSI3KOCTh CIlJIaBa
3. yCTaJOCTHBIE XapaKTEPUCTUKU CILJIaBa
4. TBEPIOCTh
2.YKaxkuTe IpU3HaKU BI3KOTO pa3pyLICHUS:

1.00pa3oBanue «eikn» Ha oopasie
2. KpUCTAINTNYECKUH U3II0M
3. BBICOKasl CKOPOCTb PacpOCTPaHEHUS TPEIIUHbI
4. yareyHsli U3JI0M
3.Vkaxure GakTopbl, KOTOPbIE OMPEAEISAIOT XPYIKOe pa3pylIeHne, Kak HanboJsee ornacHoe:
1. KpucTAIIIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh PacpOCTPAaHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAUUTENBHOMN MPEABAPUTEILHON NedopMaun
4. BBICOKAsi CKOPOCTb PaCIpOCTPAHEHUS TPEIIMHbI
4.Yxaxurte BUJ pa3pylIeHUs, IpU KOTOPOM Ha MOBEPXHOCTH M3J10Ma HAOIOJAt0T 3 30HBI:
30Ha CTaOUJIBHOTO POCTa TPEIMHBI; 30Ha YCKOPEHHOTO PAa3BUTHS; 30HA JI0JI0Ma.
1.BsA3KO€ pazpylieHne
2. yCTaIOCTHOE pa3pyleHUE

3. XpynKoe pa3pyluieHue
4. 4aCTUYHO BSI3KOE€, YACTUYHO XPYIKOE

7.2.8. KomiuiekT 3aannii Kk JadopaTropHoi padore.

Tema: «TepMuuecknii aHaIM3 CIJIABOBY»
A) OdopMuTh 0TUET 110 TeMe JabopaTOpPHOI paboTHI.

b) BemmoaauTs 3amanus k 1abopaTopHOi padboTe.

1.3aduKcupoBaTh TeMIIEpaTyphl CIUIABOB IPU OXJIAXKAECHUH yepe3 Kaxasie 30 cek.
2 ITocTponTh TEPMUYECKUE KPUBBIE OXJIAXKICHHUS CIUIABOB U ONPEAEIUTh KpUTUIECKUE TOUKHU (Ha30BBIX

IIPEBPALLCHUM.
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3. [locTpouTs AUAarpaMMy COCTOSIHUS «OJIOBO-LIMHKY, YKa3aTh Ha3BaHUS JIMHUH TUarpaMMbl U (pa30BbIe

MmpeBpalicHus, COOTBCTCTBYIOIIUEC JIMHUAM JUarpaMMBbl.
B) BemonnuThs 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u eme 10 BapuaHTOB TECTOB)
1.HazoBute THI CIlJIaBa, KOTOPOMY XapaKT€pHa AaHHasd KPUCTAJUIMYCCKaA pEHICTKa

1. TBepablil pacTBOp BHEAPEHUS.

2. TBepaplil pacTBOp 3aMEILICHUS.
3. XuUMHUYECKOE COeMHEHNE.

4. MexaHuueckas CMeCh.

2 KpuTnueckuM 3apo/IbIlieM Ha3bIBACTCS
1. 3apojsii TBepA0M (azbl
2. TaKoil 3apOABIIL, POCT KOTOPOTO COIPOBOXKIAETCSI MOBBIIEHNEM dHeprun [ 'ndoca.
3. 3apObIII CIIOCOOHBIHN K POCTY.
4 KpHCTaJUTMYECKasi YacTUI[a TPUMECH.
3.IlpaBuio ¢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 npecTaBieHa Auarpamma ......

I
K F
c \E /.r;‘_
1 3 ;
|'u |
2 1 4 |
a ! AmBn | B

1.O1HOKOMITIOHEHTHAas

2.C XUMHYECKHUM COETMHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

4.C orpaHn4eHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUH
5. JABmwxymiei cuitoit mporecca (Ga3oBoro nepexoaa sBisieTcst

l.cTeneHb NepeoxIaKACHUSI CUCTEMBI.

2.pa3mMep KPpUTHIECKOTO 3apOIbIIia HOBOU (Da3bl.

3.TeMmeparypa CUCTEMBI.

4.pa3HOCTh TEPMOAMHAMUYCCKUX TTOTCHIIHAIIOB (a3.

7.2.9. KoMIUIeKT 3a1aHUH K J1a0opaTopHOii padoTe 1o Teme:

«Ananmuz auarpaMm COCTOAHUSA IBYXKOMIIOHCHTHBIX CUCTEM))

30



A) BeINOIHUTS HHAUBUAYAIBHOE 3aJJaHUE.

3apucoBatb, coOt0as MacTad, JaHHYI0 BapHUAHTOM JIMarpaMMy COCTOSIHHS U BBIIIOJIHUTH
W) (S13% {011 (SH

a) YCTAaHOBUTD THUII IaHHOM TUarpaMMbl;

0) ompenenuTh CTPYKTYPHBINA U (ha30BbI COCTaB BCeX 00IacTel U OTPa3uTh ero
COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAYCHUSIMU Ha AUATPAMME;

B) OMPEJICIUTH MOJIOKEHHUE CIIaBa, TAHHOT'O BAPUAHTOM, Ha IMarpaMMe COCTOSIHHUS;

I) OIpeNeauTh YHCIO CTENeHeld CBOOOIBl CIUIaBa B €ro KPUTHYECKHUX TOYKaX UB
TEMIIEPATYPHBIX HHTEPBAJIAX MEXKAY KPUTHUYSCKUMH TOYKaMH 110 mpaBuiy a3 ['mb0ca u mocTpouTh
KPUBYIO OXJIAXKACHUSI 3TOTO CIIJIaBa B KOOPAUHATAX TeMIIepaTypa-Bpems;

1) ONpEeNeNuTh Ui 3aJaHHOM BapHaHTOM TEMIEepaTyphl CIUIaBa cOCTaB (a3 U BECOBOE
COOTHOILIEHHUE (a3;

€) OXapaKTepU30BaTh CTPYKTYPY 3aJaHHOTO CIUIaBa IPU KOMHATHOM TeMIeparype.

Bapuanr 1 (u eme 20 BappaHTOB AHarpaMM COCTOSTHHS)

b) Bemonnuth 5 3agaHuii KTOroBOro TecTa.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.Vkaxute ¢a3bl, HaxosA1muecs B paBHoBecuu Ha JinHuu JIE auarpamMmbl cOCTOSTHUS

I 1.B + xxunkocTh
2. A+XKUIKOCTH
i L E 3.A+ B + xxunkocts
4.A+B
P o
hi|
A B

2.YKaXuTe KPUBYIO OXJIAXKIEHUS, COOTBETCTBYIOIIYIO CIUIaBy |
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1.1 2.2 3.3 4.4

3.®opmyna, onpeaensonas KOJIMIecTBO TBEep10il (pa3sl B Touke «by crnasa | umeer Buf ......

I T 1A =2%100%
2.4 == X 100%

A \(1
ol P \/ o 3.4 =2 X 100%

|
l A4 = % 100%
1 bC

A E

4.Yxaxure CTpyKTypy ciiasa || mpu koMHaTHOI Temneparype

l.a+p

I IT 2.B+A
G — | E 3. B +aBrekTuka (A + B)
. \ o 4. B + sBTexTuka (o +)

b
p Y Q

| 0

a ! B

5. VKaXuTe YUCIIO CTEeNEeHER cBOOOABI B TOUKE «a» CIuiaBa |

1. Honp
« I 2. OnHa
F 3. IBe
c \E /r;“_ 4. Tpu
1 3 ;
T |
2 2 !.11 1 anpn : 5
Mu TKM 2

7.2.10. KomnuiekT 3anaHuii K JabopaTropHoii padore.

Tema: «MUKpOCKONMYECKU aHAJIW3 METAJIOB U cr1aBoB. CTpyKTypa
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w

YIIEPOAUCTOMN CTaTl B PABHOBECHOM COCTOSTHUN»
A) OdbopmuTh OTUET TIO TEME JTAOOPATOPHOU PAOOTHI.

b) BrinoanuTs 3aanus K 1abopatopHoi padbore.

BbrueptuTh AMarpaMMmy COCTOSIHHSL JKENE30-YIJIEpOJl Ha pPa3BEpPHYTOM JUCTe Oymaru.
[Toctpouts Tepmuyeckue KpuBble oxnaxaenus mus craiei ¢ 0,3 %C; 0,8%C u 1%C c
yKazaHueM (ha30BbIX NMPEBPALLICHUN 1 KOHEYHOU CTPYKTYPHI.

[TpoBecTn MUKpOCKONMYECKH aHamu3 00pas3uoB (5 mr.). OnpenenuTb MUKPOCTPYKTYPHI H
3apUCOBaTh YCJIOBHO CTPYKTYPY JO9BTEKTOUJHBIX CIUIABOB C Pa3IMYHBIM KOJMYECTBOM
yraepoja (3 mrT.), 3BTeKTOUIHOTO U 3a3BTEKTOMIHOTO CILJIABOB.

OmnpenenuTh KOJIWYECTBO yriiepoaa B oopasiax mossrekrouanoii cramu (TOCT 1050-74).

VY CTaHOBHUTDH B3aMMOCBSI3b MKy YIJIEPOJOM U CBOWCTBAMH CILIABOB, IOCTPOUTH rpauKu MO
JTaHHBIM TabJ1. 1 (CripaBOYHBIC MaTEPHAIIBI ).

B) BeimoaHuTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 12 BapraHTOB TECTOB)

1. Yro Takoe dhepput?
1) Xumuueckoe coeluHEHHE
2) MexaHuueckas CMeCh
3) TBepablii pacTBOp yriiepoja B a-Kejese
4) TBepplil pacTBOp yIiiepoJia B Y-Kee3e

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

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

4. Kak BBITJISIIUT 11O MUKPOCKOTIOM (hepput?
1) B Buzie cBETIBIX 3epeH
2) B Buse TeMHBIX 3epeH
3) B Buze cBETIION CETKH IO IpaHUIIAM 3€pPEH
4) B Buie CBETIIBIX UIJI
5) B Buie CBETIIBIX MEJIKUX YaCTHIL IO IPAaHUIIAM 3€pPEH

5. Kakoii u3 crutaBoB OyJ€T MMETh BBIIIIE TIACTUYHOCTH?
1) Crnag 0,2 %C
2) Crnas 0,45 %C
3) Cruas 0,8 %C
4) Cmuag 0,6 %C
5) Cmnas 0,01 %C
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7.2.11. KomnuiekT 3anaHuii K JaboparopHoii padore
Tema: «3akaika yriepoanucTbIX CTaIehH»

A) OpopMUTE OTYET O TeME JIA00PATOPHOI PabOTHI.
b) BeimoaHauTh 3a1a0us K 1abopaTopHOU padoTe.

Omnpenenuts TBEPAOCTH 0OPA3LOB /10 3aKalKu Ha mpubope PokBena mo mkane B.
Onpenenuts TeMIepaTypy 3aKajky MOJYYeHHBIX 00pa3loB B COOTBETCTBUU C COACpPKAHHEM
yTrIIepoza, ¥ BpeMsl BBIZICPKKH B II€YH B 3aBUCUMOCTH OT pa3MepoB 00pa3IoB.

[IpoBecTr TEXHOJIOTMYECKUH MPOIIECC 3aKalKi 00pa3loB B COOTBETCTBYIOUIMX 3aKaJOUHBIX
cpenax.

3amepuTh TBEpAOCTh 00pa3iioB Ha npudope Poksena no mkaie C mocine 3akaiku U 1o
MOJTyYCHHBIM JaHHBIM TOCTPOUTH 3aBUCUMOCTH TIOCJIC 3aKAJIKH:

HRC=f(C%), HRC=f(V,,). Uepe3 aHanmuM3 TOJYYCHHBIX  3aBUCHMOCTCH
c(opMyJIpPOBaTh BHIBOJIBI.
N3yunTh, CXEMAaTHYECKH 3apUCOBATh W OMUCATh MHUKPOCTPYKTYPY KOMIUIEKTA 3aKaJCHHBIX
o0pa3ioB npu yBenumaenuu x500.
ITo 3amanuio mpenomaBaresis W300pa3uTh HA JAMarpaMMmax H30TEPMHUYCCKOTO MPEBPAICHUS
ayCTEHUTA pa3JINYHbIC BUIBI 3aKaku (M3MeHsist T HarpeBa u CKOpoCTH oxJIaxaeHus ). Omnucarsb
(a30BbIe MPEBpAICHHS U KOHCUYHYIO CTPYKTYPY CTaJICH.

B) BeimoaHuTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 11 BapuaHTOB TECTOB)

1. Kako#t u3 crijiaBoB 1ociie 3aKajiku OyeT UMETh BBIIIE TBEPIAOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpyKTypa MoKa3aHa Ha pUCyHKe?

- - 1) MapTeHCUT MEIKOUTOIbYATHIN
B 2) MapTeHCuT KpYITHOUT0JIbYaThIN
i 3) MapTeHcHT + TPOOCTHUT

4) MapTeHCHUT + LIEMEHTUT

3. KakoB MexaHM3M MapTEHCUTHOIO MTPEBPAIICHUS?
1) Auddy3unonusiit
2) be3nudpy3roHHbIiH

4. Kakas ctpykTypa copmMupyercs y ctaau Y8 npH yKa3aHHON CKOPOCTH OXJIaXIeHUs?
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fc 1) TpoocTuT

g 2) MapreHcuT
3) Maprencut + gpeppur
—, 4)MapTeHCHT + [IEeMEHTUT BTOPUYHBIN

)

T

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

7.2.12. KoMIuieKT 3a1aHnii K J1JabopaTopHoii padoTe.
Tema: «CTpyKTYypa, CBOHiCTBA U MPUMEHEHHE YYTYHOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimoanuTs 3amanus kK 1abopatopHoii padbore.

1. MeracraOunbHas U ctabuibHas (OTAENBHO) AMArpaMMbl C YKa3aHMEM Ha HUX CTPYKTYPHBIX

COCTaBJISIOLIUX.

N3yuuTh noa MUKpocKonoM npu yseandeHuu x500 nmeromuiicss Habop MUKpoUuIHdOB.

3apucoBaTh CXeMaTHYHO MUKPOCTPYKTYpPY.

JlaTh XxapakTepUCTHKY YyT'yHa IO CIEIYIOLIeH cXxeme: Kilacc 4yryHa, mojkiacc, hopma rpadura

(msg  cepbIX UYYTyHOB) WJIM TIPOLEHT yriepoaa (musa Oenbix), crmocod MOoJydeHwHs,

XapaKTepUCTHKA METAJUTMYECKONH OCHOBBI.

5. Iloctpouth rpapuky KpUBBIX OXJIAXKAEHUS JABYX CIUIaBOB (IO 3aJaHUIO IpErnojaBaTens) C
ONHMCaHUEM IPOLECCOB, MPOUCXOJAMIMX B KaKIOH KPUTHYECKOH TOUKE M MEXAY HUMH.
OBTEeKTHYECKAs U OBTCKTOUHAS PCAKIINH.

Mo

B) Bemonnauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH nzobpaxeH Ha pucyHKe?

1) cepwlif € MEIKOIUIACTUHYATOMN
¢dopmoii rpadura

2) cepblil ¢ KpYNHOIUIACTUHYATON
¢dopmoit rpadura

3) BBICOKONPOUYHBIN Ha (HeppUTHOI
OCHOBE

4) BBICOKONIPOUHBIM Ha MEPIUTHON
OCHOBE
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2. Kakas ctpykTypa Oyzner y KOBKOTO 4yryHa, €Clid Toclie TpadUTH3AIUN B METaNIMYECKOM
ocHoBe octaioch 0,8%C?
Ho+T
2)D+I1+T
HMO+r
4) T+ JT+IT 1

3. Kakyro cTpyKTypy HMEET T0ABTEKTHYECKUI OCNbIi 4yTryH mpu Temiiepatype 450°C?
1) nepnut + HEMEHTHT BTOPUYHBIN + JIeAeOypHT
2) nmepauT + nene0ypur
3) mepiuT + HEeMEHTHUT NePBUYHBIN + 1ee0ypuT
4) ayCTEHUT + EMEHTUT BTOPUYHBIN + Je1e0ypuT

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

5. CKOJBKO yriepoja CoAep UT MepiuT B (heppUTo-nepIuTHOM KOBKOM UyryHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

7.2.13. KoMIuleKT 3a1aHMii K J1adopaTopHoii padoTe.

Tema: «lccnenoBaHue BIMAHUS CKOPOCTH OXJIAXICHUS HAa TBEPIAOCTh
YIJIEPOIUCTOM CTAIND

A) OdbopmuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimonauTs 3a1anus kK 1abopaTopHOi padoTe.

1. I3yuuTh OCHOBHBIE BU/IbI TEPMUUECKON 00paOOTKH YIIIEPOIUCTON CTAIH U MTOJIy4aeMble IPU 3TOM
CTPYKTYPBHI.

2. OnpenenuTs TeMIepaTypy HarpeBa UCCIIeTyeMOU CTaIH.

3. IlpoBectu oxmnaxaeHue 0Opa3lOB C PA3IUYHOH CKOPOCTBIO, MCIIONb3YsS Pa3IMYHbIC BHJIBI
TepMHUYECKON 00pabOTKU U cpebl OXJIaXKIEHUS: OTKUT (OXJIaAXKACHHUE C MEYbI0), HOPMaTH3aIUI0
(oxJakJeHre Ha BO3/yXe), 3aKaJIKy B Macje U BOJIE.

4. OnpenenuTh TBEPAOCTh CTAIHM B 00pa3lax, OXJIAXJACHHBIX C pa3an4Hoil ckopocThio. [locTponTs
rpacduk 3aBucumoctu TBepaoctu cramu (HRC) oT ckopocTu oxnaxkaeHusl.

5. M300pa3uth quarpaMmy U30T€PMHUECKOTO MIPEBpaLleHHs ayCTeHUTa, YKa3aTh Ha3BaHUE JIMHUN U
o0nacTH (pa30BbIX MPEBPALICHUH.

6. OnpeaenuTb MHUKPOCTPYKTYPY CTaJIM MOCTE Pa3IMYHBIX BUI0B TEPMUUECKOH 00pabOTKH MO aT-

Jacy MUKPOCTPYKTYP.

B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u emnie 8 BapraHTOB TECTOB)
1.C yBenmuueHrneM CKOPOCTH OXJIaKJICHUS TUCTIEPCHOCTH (ePPUTO-TIEMEHTUTHON CMECH. ..
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1. Boszpacraer
2. yYMCHbIIIAETCA
3. HE U3MeHseTCs
4. wu3MeHseTCs MepUOINIECKU
2.C yBenuueHUEM CTETICHH MEePEOXIIAXKICHUS YHCIIO 3apO/IbIIIIeH, 00pa3yIOIIUXCs B €IUHUILY
BPEMEHH. ..
1. Bo3pacraer
2. yMEHbIIIAETCs
3. HE U3MEeHseTCs
4.cHayayo BO3pacTaeT, a 3aTeM YMEHbIIIAeTCsl.
3. Tepmudeckast 00paboTKa, COCTOSAIIAS M3 HArpeBa CTAIN B AYCTCHUTHYIO 00J1aCTh, BEIICPKKH U
OXJIQXKJICHUS Ha BO3/IyX€ HA3bIBACTCH. ..
1. 3akanka
2. OTIycK
3. HOpMalTU3aIus
4. oTxUr
4. YKaxxuTe MaTeMaTUYeCKOe BEIPAKEHUE, OTIPEICIISIONIEE 36PHOIPAHNYHOE YIIPOYHECHHE.

1. o = 0y + kd /2
2. op =0y +aU"C™

3. or =0y + aGb\/E
4. o = 0y + aGb?L
5. Hanbomnpiryio TBEpa0CTb, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTABIISIONINX, HMEET..
1. mepnut
2. TPOOCTHUT
3. copOur

4. peppur

7.2.14. KommuiekT 3aganuii K J1a00paTopHOii padoTe
Tema: «Otmyck cranm»

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

1.  OnpenenuTh TeMIepaTypy 3aJaHHOTO MpENojaBaTejeM BHIA OTIYCKAa W BPEMs BBLICPIKKH
oOpasiia npu BEIOPAaHHOW TEMIIepaType.
[IpoBecTu oTIycK 0OPa3IOB.

3. Omnpenenuth Ha TBepaoMepe mo mkaie C TBEpIOCTh OTHYIICHHBIX 00pasmnoB Iloctpouth

3aBucuMocTb HRC=F(T ;) st cramm 45 1 0ObSCHATH IPUYKHBI IAJICHUSI TBEPIOCTH.
4.  CxeMaTH4YeCKU 3apUCOBaTh CTPYKTYpYy IIOCJI€ BCEX BHJIOB OTIYCKa M OIHUCATh IPOLECCHI,
IPOTEKAIOIIUE B YTIEPOIUCTON CTAIH IIPU HU3KOM, CPEAHEM U BBICOKOM OTILYCKE.

N

B) BemonuuThk 5 3a1aHuii U'TOrOBOTO TECTA.

Bapuanr 1 (u emte 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa MMeeT BbIIIE IUIACTUYHOCTD?

1) 2) 3)
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2. Ins kakux Jieraieil npuMeHsIeTCsl CPEeIHUM OTITYCK?

3.

1) st uHCTpyMEHTa, pacCYMTaHHOIO Ha Oe3yJapHble Harpy3Ku
2) 1y TAXKENO HarpyKEHHBIX ILIECTEPEH
3) st peccop, MPy>KUH

Kakyio Tepmuueckyto o0paboTKy HeoOXoaumo mpoBecTd s cranu 50 co CTpyKTypoit

MapTEHCHUTA, YTOOBI MOIYIUTh CTPYKTYPY copOuta?

1) Otmyck (300 — 400) °C
2) Otnyck (500 — 600) °C
3) 3akaika + BBICOKHH OTITyCK
4) 3akainka + CpeIHUM OTITYCK

4. Kaxkoii npoiiecc IpoTeKaeT B CTaJIU MPU HU3KOM OTITyCKe?

1) YMeHbllleHHE CTETEHU TETPAaroHaJbHOCTH PEUIETKH MApTEHCUTa B pe3ysibTaTe YaCTUYHOU
muddy3un yriepoaa

2) IlonHbIi pacnag MapTeHCUTA

3) Ob6pazoBanue e-KapOHUI0B

4) TlpeBpamenue Aocr. B Mom.

5. Ha kakue ¢a3bl pacnagaercss MApTEHCUT NPH BHICOKOM OTITYCKe?

1) ®eppur

2) ®epput + LEMEHTUT
3) LemeHTHT

4) Ayctenur

7.2.15. KomniekT 3aganuii K 1a00paTopHoii padoTte
Tema: «OTxur cranei»

A) OpopMuUTh OTUET MO TEME J1a0OPaTOPHOU PabOTHI.
b) BemmonuuTh 3a1anus k 1abopatopHoi pabdoTe.

[TomyunTh OMBITHBIE OOpa3Ilbl, 3aMHUcaTh MapKy CTalld, UCHBITaTh TBEPAOCTh OOpas3loB IO
Poksemny (umkana B).

3akanuth oOpasmbl oT TemmepaTypbl Ac3 + (30...50)°C c BbIIEpKKOH WX MPU YKA3aHHOU
Temneparype 15SMUH U OXJIaXXJA€HUEM B BOJE U UCIBITaTh Ha TBEPAOCTH 10 PokBemny mocie
3akanku (mkana C).

Harperp 3akanennsle oOpasipsl 10 Temnepatypbl Acs+(30...50)°C u BbLaepkaTh UX B YU
15vmuH. OxmaguTth obpaszerr Ne 1, moanexamuii HOpMaau3allk, Ha CIOKOWHOM BO3IyXeE.
Ilepenectu obpazerr Ne 2, moanexamuidi H30TEPMUIECKOMY OTXKHTY, B I€Ub C TEMIIEPaTypoi
690...700°C, Boimepxath 30MUH U OXJIaJUTh HAa CIIOKOMHOM BO3IYXE€.

3a4lCTUTh TEPMUYECKU 00paboTaHHbIe 00pa3Lbl HAKAAYHON OyMaroii U uCIbITaTh Ha TBEPAOCTD
o Poksenny (mkana B) mocne orxura.

CxemaTHUecKku 3apucOBaThb MHUKPOCTPYKTYpPHl IIOCIE 3aKaJIKH, H30TEPMHUYECKOrO OTXKHUTa,
HOpMaJIM3alMi C ONKCAHUEM PEXHMOB TEpPMUYECKOM 0OpabOTKM M yKa3aHHUEM CYIIHOCTH
CTPYKTYPHBIX IIPEBPAILCHUM.
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B) Beimonnuthe 5 3apaHuii HTOroBOro TecTa.

Bapuanr 1 (u1 emie 10 BapraHTOB TECTOB)

1. Kakas crtpykTypa chopmupyercs y 3a3BTEKTOMIAHON CTalud MPU H30TEPMHUECKOM pacraje
ayCTEHUTA 10 IPUBEIECHHOMY pexXuMy?
1) [Tepnut
0, % 2) ®@epput + mepaut
L.C q—\—\ - Ac3 3) IlepauT + 1IEMEHTHUT BTO
— -t - Acl PUYHBIA
4) Tpooctur
5) CopOut

>Lgt

2. VYKaXuUTe TEPMUYECCKYI0O O00pabOTKy, KOTOPYH HEOOXOJAMMO TIPOBECTH TIepel 3aKaaKOi
3a9BTEKTOUIHBIX CTAJICH.

1) PekpucTamu3aniiOHHBINA OT)KUT

2) Hopmanu3anus

3) Otnyck

4) I1onHbII OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxaenue B Bojae. Onpenenure BUII TEPMHUUECKOM
00paboTKH.

1) OTxur NoMHBIM

2) OTKUT HETTOJTHBIN

3) 3akaiika moiHas

4) 3akanka HemoJgHas

5) Hopmanuzanus
4. Kakyro TepMuyeckyro 00pabOTKy HEOOXOJUMO MPOBECTH, 4YTOOBI YCTPAaHUTh CTPYKTYpPY
BUJIMAHIITET TOCTIE CBApKH?

1) [lonHpIit oT>KUT

2) HenonHsIit oTxur

3) PexpucTrainu3aiioHHbINA OTKUT

4) Otnyck
5. VYkaxute Ha C-00pa3HBIX KpPUBBIX TOYKH HadaJla M KOHIIA paclaja ayCTCHHTa IpU
HU30TEPMUYECKOM OTKHUTE M0 YKa3aHHOMY PEKUMY.

tJ °C L 1) a, I

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

7.2.15. KomiuiekT 3aganuii k JijabopaTopHoii padore
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Tema: «VccinegoBaHue BIMSHUS JIETUPYIONIUX 3JIEMEHTOB Ha MPOKAJIMBAEMOCTh CTaJIei
METO/IOM TOPIIEBOM 3aKAJIKI

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BrinoanuTtk 3a1anus K 1abopatopHoii padbore.

1. V3yunTh XapakTEepUCTUKU MPOKAIMBAEMOCTH, YCTAHOBKY Ul TOPLIEBOH 3aKallkh, METOIUKY
IIPOBEICHMS TOPLIEBOM 3aKaJIKU.

2. BbIOpatb TeMnepaTypy HarpeBa IoJi 3aKajky Ul yriIepoAUCTON CTalH, IPyroi U JerupoOBaHHOM
UCCIIENYEMBIX CTAJICH.

3. Beigepxare oOpa3ubl B Ie4d IpU BbIOpaHHOW Temreparype HarpeBa. lIpoBecTu TOpLEByrO
3aKajKy o0pas3IoB U3 yrJIEPOANCTON U JIESTHPOBAHHOW CTaJICH.

4. Ilpotounts B o0Opa3nax JbICKM TayomHoM 0,5 MM mo oOpasyromuMm nuwidHapa (¢ IBYX
IPOTUBOIOJIOKHBIX 10 AUAMETPY CTOPOH).

5. 3aMepuTh TBEPIOCTH CTAJIU M0 JJIMHE IUIOLIA0K HaUYMHas OT Topua, uepes 1,5, a 3atem yepes 3
MM.

6. IlocTpouTh KpUBYIO MPOKAJINBAEMOCTH B KOOPAMHATAX «TBEPJIOCTh - PACCTOSIHUE OT TOPLIA».

7. Ucnonp3ys mgaHHble Tabmumsl 17.1, onpeaenuts riyOMHY NMPOKAIMBAEMOCTH YTIIEPOAMCTOW U
JIETUPOBAHHOM cTasel.

B) BeimoaHuTh S 3a1aHMI HTOTOBOTO TECTA.

Bapuanr 1 (u emie 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 xakoMm u3 PUCYHKOB H306pa>1<eHa CKBO3Hasd HpOKaJ'II/IBaCMOCTL?

1A
2)b
3)A,b
4) HeT MPaBUIBLHOTO OTBETA
3. Ilpu kaxom ycioBuu oOpasel] (IeTallb) IPOKaINBAETCSI HACKBO3b?

1) mpu CKOPOCTHU OXJIAXKACHUS 110 CEYEHUIO OoJIbIe V Kp.
2) Ipu CKOPOCTH OXJIAXKJICHUS MO CEUYEHUI0 V Kp.
3) Ipu CKOPOCTH OXJIAXKIACHUS MEHbIEe V Kp.
4) oOpazer He MOKET NMPOKATMBATHCS HACKBO3b
4. B kakoil cpenie 0XJaxaaroT YIJIEpOIUCTbIC CTAIM MPH 3aKaiKe?
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1) Boma
2) macio
3) BO31yX
4) meup
5. Kakoli nerupyroniuii 3JeMeHT He 3aMeUIeT pacaj] ayCTeHUTa?

1) Ni
2) Cr
3) Co
4) Mg

7.2.16. KomiuiekT 3aganmii k J1abopaTopHoii padore
Tema: «Xumuko-repmuueckas o0paboTka cTaim»

A) OdopmuTh 0TUET 110 TeMe TabopaTOPHOI pabOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHOH padoTe.

[EEN

. IlpuBecT MUKPOCKOIIMYECKHH aHAIN3 NUIM(OB MOCIE MEMEHTAUU U a30THpoBaHus. OIEHUTD
TONUIUHBI AUPPY3HBIX CITIOEB.
2. Omnucanue Ha3HAYCHHS JAaHHOTO BHUAAa XHMHKO-TEPMHUYECKOH OOpabOTKH, €ro TOCTOMHCTB,
HEJO0CTaTKOB Y TEXHOJOTUY IPOBEACHHUS.

3. Ilo Ttommmue nudQy3HOTO CIOSI paccUUTaTh BpeMs NPOBENCHUS XHMHUKO-TEPMHUECKON
00paboTKH.

[IpencraBuTh peKUMBI TEPMUYECKOH 00pabOTKM B BHIE Tpaduka IOCIEe TAaHHOH XHMHKO-
TEpPMUYECKOI 00pabOTKH, €ClIi OHA IMPOBOJUTCS.
. 3apucoBaTh CTPYKTYpPY HOBEPXHOCTHOTO CJIOS CTAJIM M1OC]Ie XMMUKO-TEPMHUECKO 00paboTKH.

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

>

ol

Bapuant 1 (1 emie 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIH C110# 001a/1aeT MaKCUMaIbHON TBEPAOCTHIO MOCIIE. ..

1. nemenTanuu

2. a30TUpOBaHUsA

3. IIMaHUPOBAHUS

4. 6opupoBaHus
2. Ykaxwute pexxuM TO mocie 1ieMeHTalu peKOMEHI0BaHHBIH [T U3/IeNTNi, K KOTOPBIM
HPEIbABISIOT 0CO00 BEICOKHE TPeOOBaHUS IO MEXAaHUUECKUM CBOMCTBAM.

1. Hopmanusanus.

2. 3akajka ¢ [EMEeHTAI[MOHHOTO HarpeBa + HU3KU OTIYCK.

3. 3akanka ¢ 850 °C + Hm3Kmii oTHyCK.

4. 3akanka ¢ 880°C B macne + 3akanka ¢ 760°C B Bofe + HU3KHIA OTITYCK.
3. Iy 1ieMeHTaIK UCITONB3YIOT ...

1. HU3KOYTJIEPOIUCThIE CTAIN

2. BBICOKOYTJIEPOAUCTHIE CTaIU

3. cranu, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnioniokuTe CTPYKTYpHBIE COCTaBISIOIIME IO TOPSIKY OT TIOBEPXHOCTH B TIyOb
LEMEHTOBAHHOT'O CJIOSI.

I.IT+ 1 n

2.0 +11

3.A+II

4.11
5.3aBHCcHMOCTB TITYOHHBI TU((HY3HOHHOTO CIIOSI OT TEMIIEPATYPhl U BPEMEHH BBLACPIKKH
OIKCBIBAETCSI MaTEMaTUYECKOM 3aBUCHMOCTBIO. . .
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1.h=Dvz
2.h=2DvVz
3.h=2V (1 D)
4.h=2Dt

7.2.17. KoMIUIeKT 3a1aHNil K NPAKTH4YeCKOH padoTe
Tema: «MapkupoBKa KOHCTPYKIITHOHHBIX MaTEPUATIOB)
A) OdbopMuUTH KOHCIIEKT 10 TeMe J1abopaToOpHOM pabOTHI.

b) Bemonnuts 5 3amanuii utoroBoro tecra. Kimaccudummponars, pacmmppoBaTh MapKH
CILIaBOB.

Bapuanr 1 (u euie 14 BapuaHTOB TECTOB)

Cr5I'nc.
V10A
18X2H4MA
K460-3
BbpKMn3-2
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7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonpocsl Kk npome:kyTouHoi arrectamun (MuTKM1)

Ne i/ Bonpocel k 3a4ery

1 Tunel KpUCTANIMYECKUX PEHIETOK M HMX OCHOBHBIE XapaKTepUCTUKH. OCHOBHBIE
CBOICTBA KPUCTAJJIOB: aHU30TPONHSI U TOJIUMOpDU3M.

5 Tunbsl cBs3eli: HOHHAs, KOBaJICHTHas, Ban-nep-Baanbca, wmeramnmueckas. Hx
0COOCHHOCTH U BIIMSIHUE HA CBOMCTBA KPUCTAJUIOB.

3 JledekThl KpUCTAIITMYECKOT0 CTPOEHUS, FeOMETpUIecKasl KiaccuuKarusl.

4 Toueunsle nedexTsl. MexaHusmMbl UX 00pa3oBaHHs. 3aBHCHMOCTH pPaBHOBECHOM
KOHLICHTpAllUM BAKAHCUM OT TEMIIEPATyphl.

3) Huddysusa. Mexannzmel muddysun. Ilepsoiii u BTOpoit 3axonbl Duka.

6 Hucnokanuu. BiausiHue TUIOTHOCTH AUCIOKALMM HA MPOYHOCTHBIE CBOKMCTBA KPUCTAJLIA.
Kpusas Opunra. Pacuer TeopeTnyeckoil mpoyHOCTH.

7 DKcrepuMEeHTabHbIE 3aKOHOMEPHOCTH IUIACTHYECKOW nedopmanuu. MexaHHdecKue
CBOMCTBA U UX XAPAKTEPUCTUKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupoaa naknena. Tekcrypa aegopmaruu.

9 Jedopmarus MOMMKPUCTATHUECKUX TeJI. 3epHOTPAHUYHOE YIIpOYHeHue. 3akoH XoJuia-
Ilerya.

10 MexaHu3Mbl MIACTHYECKON AedopMalii: CKOJIbKEHUE, JABOWHUKOBAHUE, MEXaHH3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M (D Y3HOHHON NOI3YUECTH. .

11 Knaccugukarus u BUapl MEXaHHYECKUX UCTIBITAHUIN: CTaTHYECKUE, TTHAMUYECKHE,
YCTaJIOCTHBIE.

12 HcnbiTanne MeTannoB Ha TBEPAOCTh. McnibiTanue Ha pactsokeHue. McnbiTanus Ha
YIapHYIO BSI3KOCTb M IIMKJIMYECKYIO IIPOYHOCTb.

13 Pazpymenue xpynkoe u Ba3koe. TemneparypHslii HOPOT XJIaTHOJIOMKOCTH.

14 TepmoauHamuueckue ocHOBBI  (a3oBbix  mnpeBpauieHuil. (Tepmoaunammuueckue
NOTEHIMAJIB, (pa30BOEe paBHOBECHE, BTOPON 3aKOH TEPMOIMHAMMKH. )

15 [TonsiTus cucrema, criias, a3a, KOMIOHEHT, MEXaHUYECKAsI CMECh.

16 da3pl B cru1aBax. XMMHUYECKHE COETNHEHUS

17 Kpucrannuzanus u ee stansl. KpuTudeckuid 3apoablil U 3aBUCUMOCTD €0 pa3MEpOB OT
CTEIIECHU NTEPEOXIIAKICHHUS.

18 3aKkOHOMEPHOCTH KpucTtaum3anuu. Kpusele Tammana.

19 @a3pl B cruiaBax. TBepAble PacTBOPbl W HMX THIBL. YCIOBHS HEOIPAHMYEHHOU
pacTBOPUMOCTH. XUMHUYECKUE COETUHEHUSI.

20 Metoap!l nocTpoenus aruarpamm cocrosiHus. [pasuio ¢as I'nb6ca.

21 OcHoBHBIE THUNBI auarpamm coctosiuus. [IpaBuna konoawl. Kpucrammmzamus wu
CTPYKTYpOOOpa3oBaHHE CILUIABOB.

29 BnusHue mpumeceld Ha mpoluecchl KPUCTAUIM3alMM M PEKOMEHJAIMH 10  HX

MCII0JIb30BaHUIO.

23 Jlnarpamma cocTosiHUS kKene30-yriepoa. Paszpl, TMHUHM, KPUTHUYECKHE TOUKH.

24 JII/IarpVaMMa COCTOSIHUS Kele30-yriepol. Kpucramnuzanus u cTpykTypooOpazoBaHuE
CTaJICH.

25 3aBHUCUMOCTD CBOMCTB CTAJIEH OT COAEP KaHUA YIIIepoa.

26 H.c. xenezo-yrnepon MmeractabuibHasg. Kpucrammmsanus M CTpyKTypooOpa3oBaHue
OenbIx uyryHoB. O0acTh MPUMEHCHHS.

27 J.c. xxene3o-yrinepos cradbmibHasg. Kpucrammmzanus u cTpyKTypooOpa3oBaHUE CEPBIX
yyryHoB. O01acTh NPUMEHEHUSI.

28 Knaccudukanmst ceppix uyryHoB. CrnocoObl mosydeHus. BnmsitHue CTpyKTypbl Ha




Ne i/

Bomnpocel K 3a4ery

CBOMCTBA CEPBIX YYI'YHOB.

7.3.2. Bonnpocsl Kk npome:kyTouHoi arrectamun (MuTKM?2)

Ne i/ Bonpocsl k 3a4ety

29 [TpeBparienus B craisax pu Harpee. HacieacTBEHHOCTh ayCTEHUTHOTO 3€pHa.
Onpezaenenue 6auia 3epHa.

30 IIpeBpamienuss aycTeHWTa MNpU  OXJaxXJIeHUW. JluarpamMma HU30TEPMUYECKOTO
IPEBpAILLCHHs] ayCTEHUTA.

31 BausiHue ckopocTH OXJIaXJeHHMs Ha CTPYKTYpPY M CBOWCTBa cTajeil. XapakTepUCTUKH
JUCIIEPCHOCTH MUKPOCTPYKTYP.

32 MapTteHncutHoe npeBpaunieHre. OCHOBHbIE OCOOCHHOCTH, KHHETHKA IPEBPALCHHUS.

33 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTHYECKHE ITAPAMETPHI.

34 3aKaJ1£<a ¢ noiaumop¢HbeIM mpeBpaiieHueM. Ha3HaueHue, BUABI 3aKajKd, CTPYKTypa
CTaJIeH MocyIe 3aKaJIKH.

35 Crioco0bI 3aKaJIKH. 3aKaJIMBAEMOCTh U MPOKAJTMBAEMOCTD CTAJICH.

36 3akasika 0e3 moJMMOpP(HOTO MPEeBpaICHHUS.

37 [TpeBparieHus npu OTIIyCKe.

38 Paznyuune CBOMCTB NPOAYKTOB 3aKalKd W OTHYCKa (IJJACTMHYATBIX U 3€PHUCTBIX
CTPYKTYP).

39 lemvm OTIIyCKa, UX Ha3HAYEHUE, CTPYKTypa CTajiel Mociie OTIycKa, pa3inyus B
CBOWCTBAX.

40 CraauiiHOCTh MPOLIECCOB CTapeHUs. BiMsHNEe TEXHOIOIMYECKHX apaMeTpoB
TEPMHUECKON 00pabOTKHN HA CTPYKTYPY M CBOMCTBA COCTAPEHHBIX CILIABOB.

a1 Omxur 1 u 2 poga. TexHonornyeckre napaMmeTpsl 1 Ha3HAYCHHE OCHOBHBIX BUJIOB
OTXKUTA.

42 M3MeHeHHe CTPYKTYypbl M CBOMCTB /1e()OpPMUpPOBaHHBIX METAJIOB IpU HAarpese.
CymHOCTb, IBWXKYIAs CHJIA U CTaIUHHOCTh PEKPUCTANIN3AIMOHHBIX MPOILIECCOB.

43 BnusiHue nerupyromux 3J1eMEHTOB Ha OJUMOpP(hU3M XKele3a U TeMIIepaTypsl (Pa3oBbIX
npespanieHnid. Kinaccudukanms JID no Tuny B3auMoJEHCTBHS C YIIIEPOIOM.

44 BnusHue nerupyrommx 3J€MEHTOB Ha TEXHOJOTMYECKHE MapaMeTpbl TEPMUYECKOU
o0paboTtku. Biusguue JID Ha nmpokannBaeMocTh cTajei
Knaccudukanus erupoBaHHBIX CTajlled 1O CTPYKType B pPaBHOBECHOM H

45 HOPMAaJIU30BaHHOM COCTOsSIHUM. Kitaccudukanys 1erupoBaHHbBIX CTaJIeH MO COEPKAHHIO
JICTUPYIOIIUX 3JIEMEHTOB.

16 Ocnosnble Buabl XTO. CymHOCTh, TEXHOJIOTUYECKHUE NTapaMeTpsl, HazHaueHue. Ctaauu
XTO

47 [lemenTanus, CyliHOCTh, BUJbI, (POPMHUpPOBAHUE CTPYKTYPHI lIeMeHTOBaHHOTO ciiosi. TO
110CJIE [IEMEHTALINN.

48 A3zotupoBanne DopMHUpOBaHKE a30TUCTHIX (Pa3 B MOBEPXHOCTHOM cioe. [IpenmytiiecTra
Y HEJJOCTAaTKH A30THPOBAHUS M IIEMEHTAIUH.

49 Hutponemenranus, nuanupoBanue, 6opupoBanue, 1uddy3roHHas MeTauIn3aIysl.

50 CymHocTh U BUABI TepMO-MeXxaHHueckoil o0paboTku. OcobeHHoCcTH (popMHUpOBaHUS
CTPYKTYpPHI U cBOMCTB cr1aBoB npu TMO.

51 Knaccu¢ukanus 1 MapkupoBKa KOHCTPYKIIMOHHBIX MaTepranoB. CrieuaabHble CTANH.

52 [[BeTHBIC crutaBel. OCOOEHHOCTH CTPOCHHMSI, CBOMCTBA, 00JIACTh MPUMEHEHUSI.

53 Hewmerannnueckue marepuaisl (IJ1aCTMACChl, pe3uHBI, cTekia) OCOOEHHOCTH CTPOCHUS,

44




CBOIiCTBa, 00JaCTh MPUMEHEHHUSI.
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Komnosunmonnsie Matepuainbl. OCOOEHHOCTH CTPOCHHUS, CBOHCTBA, 00JIACTh
MIPUMEHEHUS.

7.3.3. Kputepun u HOpMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOYHOI
aTTrecTaluu
2,3 3a4er Ecii uToroBeiii peUTHHT
«3a4YTEHO»
coctasiseT 40 u O6onee OaIOB
Ecnu utoroselii pedTHHT
«HE 3aYTEHO» cocTtaBisgeT 39 0aJIOB U MEHeEe

0aJIoB
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8. YueOHo-MeTOAMYecKOe U MH(OPMAITUOHHOE O0ecneyeHHue TUCIIUTIIHHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHUK, ydeOHOE

KoanuecTBOo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJjioBoK) TI'ox u3nanus oudamoTexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumenoBanmue
NPAKTHKYM, JP.) 3EC
Marepuanosenenue : yaeonoe mocodue / 1.
'g' g EZEI{IIHEEB’ A. bonaeipes, C. B. laBbinos, JI. U.
1 T HOB, [Tormosa, M. H. TropbkoB. — Bosorna : YuyebHoe mocodue 2020 SbC Jlanp
JI. U. Ilomoga,
M T Wndpa-Umxenepus, 2020. — 424 ¢. —
T LIOpRROB ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueOuuk / C. U.
C. U. boronyxos, Boronyxos, E. C. Kozuk. — 2-e uzg. —
2 E. C. Ko3uk Mocksa : Mammnoctpoenue, 2020. — 504 YuacOmmk 2020 IBC Jlans
c. — ISBN 978-5-907104-39-6.
MartepuanoBenenue : yueOHoe nocodue /
1O. I1. 3emckoB. — Cankr-IlerepOypr :
3 | IO. I1. 3emckoB JTans, 2019. — 188 ¢. — ISBN 978-5-8114- YyeOHoe mocodue 2019 OBC Jlanb
3392-6.
4 | Imutpenxo B.IT., MarepuanoBeacHue B 2016 BC
Manyiinosa H.b MAaIIHHOCTPOCHHH [DNeKTPOHHBIH YuebHoe mocobue "ZNANIUM.
pecypc] COM"




8.2. JlomoJiHUTEJIbHAS JIUTEpaTypa

Tun (yueOHuK, ydeOHOE

KoanuyecTBO B
HAY4YHOM

Ne nocodoue, yueoHo-
u/n ABTOpPBI, COCTABUTEJIH 3ar;iaBue (3aroJji0BoK) MeToHYecKoe Mocobie, TI'ox u3nanus oudamortexe /
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 | Comuanes FO.IL. [uap.]; | CrernualibHbIC MaTepHAaIIbl B Yuebnuk 2014 OBC
nox pen. FO.I1. ConHueBa | MAaITMHOCTPOCHUM [DNEKTPOHHBbIH "IPRbooks"
pecypc]
2 | O. A. Macauckuii [u MatepuraaoBeIcHHE 1 TEXHOJIOTHH YueOHoe mocobue 2015 9BC
1p.] KOHCTPYKITMOHHBIX "ZNAN 'ILIJM-
MaTepuaaoB [ DIEKTPOHHBIN pecypc] COM
3 | Apsamacos B.b [u 1p.]; | MarepuanoBeneHye U TEXHOJIOTHS V4eOHumK 2011
IO/, pen. KOHCTPYKLIMOHHBIX MaTEPUAJIOB ObC
B. b. Ap3amacoga, [OnexkTpoHHBIN pecypc] «bubamorex»
A. A. Yepenaxuna
4 | I".B. KneBros [u ap.]. YuebHOe MOCOOHE IS BHIMOIHEHHS JlabopaTopHbIit 2016 Perosuropuit
71a00paTOPHOTO MTPAKTHKyMa I10 MPaKTHKYyM my

Kypcy «MarepuanoBeacHue IS
TeXHUYECKUX HaIpaBICHUN
MOJATOTOBKM OaKajlaBpOB
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8.3. Ilepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON CceTH
"Uurepuer"

e «BecTHUK MarHUTOrOPCKOTrO TOCYAAPCTBEHHOTO TEXHUYECKOTro yHUBepcutera um. [.1.
Hocosay, http://vestnik.magtu.ru

e «Becthuk CaMapckoro TroCyIapCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TEeXHUUYECKHE HayKuy», http://science.samgtu.ru/node/31

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

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

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

e WebofScience[DnekTpoHHBIN pecypce]| : MyJIbTHIUCIUIUIMHAPHAS pedepaTtuBHas 0Oa3za
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3arJ. ¢ 3kpaHa. — fI3. pyc., aHrJI.

e Scopus[DnekTpoHHbII pecypc] : pedepatuBHas 0a3a ganubix. — Netherlands: Elsevier,
2004— . — Pexxum jmocTyma : SCOPUS.com. — 3arit. ¢ 3kpana. — S13. pyc., anri.

e Elibrary[Dnekrponnslii pecypc] : HayuHas 3JeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000— . — Pexxum noctyma : elibrary.ru. — 3arm. ¢ skpana. — SI3. pyc., aHra.

e SpringerLink[Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

e ScienceDirect[DnekTponnbsiii  pecypc] ©  KOJUICKIIUS  DJIGKTPOHHBIX  KHUT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari. ¢ skpana. — SI3. aHriu.

e (Cambridgeuniversitypress[QNeKTpOHHBIH  pecypc] :  KypHalIbl  M3aTENIbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pesxxum moctyma : cambridge.org. — 3arm. ¢

JKpaHa. — 3. aHri.

e NEICON[OnektponHblii pecypc] : dyeKTpoHHas HHQOpMANUs @ apXHB HayYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ara.
¢ 9KpaHa. — 3. pyc., aHriL.

8.4. Ilepevyenb NMPOrpaMMHOro odecrneveHust

Ne HaumenoBanue 110 KosauyecTBO PexBu3nTHI 10rOBOpa (1aTa, HOMEP, CPOK
n/n JIMIEeH3UI AeicTBUA)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JIEUCTBHS - O€CCPOUHO
Horosop Ne 690 ot 19.05.2015r.,
5 Office Standart 1398 CPOK JieiicTBuUs - 6eccpouHo; [JoroBop

No 727 ot 20.07.2016r., cpok
JENCTBUA - 0ECCPOUYHO



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. Omnucanue MaTepuaJbHO-TEXHUYECKON 0a3bl, HeOOXOAMMON JIA
OCyIleCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLECCa MO AMCIUIIHHE

HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ne AP- 00EKTOB 151 NPOBEACHUs . IlepeyeHb OCHOBHOI0 000PYI10BAHMS
/I | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)
JlabGopaTtopus "TepmooOpaboTKka CTOJIBl YyYEHUYECKHE JABYXMECTHBIC, CTOJ
MmatepuaioB" YueOHast ayAuTOpus 11t 71a00paTOPHBINA, CTOJN MPENOoaBaTeIbCKHHA,
MPOBEJICHUS JIaOOpaTOPHBIX padoT. CTyJI MIPENO0/1aBaTeNIbCKUN, JIOCKa
1 E-105 ayIUTOpHAas (MenoBas),
Metautorpaduueckuii Mmukpockon MHUM-
7. Ileun, TBEpAOMEPBI, TEPMOIIAPBI, CTAHOK
MOJIMPOBATIBLHBIN
VYyeOHast ayTUTOPHSI U IPOBEICHUS Croubl Y4EHUYECKHUE (MOHOOJI0KM)
3aHATUHN JEKIIMOHHOTO THUIA. YueOHas JIBYXMECTHbBIE, CTOJI MPENOAaBaTEeIbCKUM,
ayJIUTOpUs AJI IPOBEACHUS 3aHATUI CTYN [IpenoaaBaTeIbCKU, Jl0cKa
CEMHUHApPCKOro TUNa. Y4yeOHas ayIuTopus AN | ayAUTOpHasi (MeaoBasi). DKpaH HaBECHOM,
KYpCOBOT'O MPOEKTUPOBAHUS (BBITOJIHEHUS CTallMOHApHBIA  IPOEKTOp, MpOoLECccop,
2 | KypcoBbIX paboT). YueOHas ayTuTopus AJs MBIIlIb  KOMIIBIOTEpHAs,  HYyJAbT IS
IIPOBEJCHUS TPYNIIOBBIX U UHIUBUYAIbHBIX | IPOEKTOpA
KOHCYJIbTAllMi. YueOHas ayAuToOpus A
MIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJIS U
IIPOMEXYTOUYHOM aTTecTaluy.
['-326
JlaGopatopus «MeTtamnorpagus». Crosibl y4eHHUYECKHE JIBYXMECTHBIE, CTOJI
VYyeOHast ayuTopus AJi1 IPOBEICHUS 71a00paTOPHBIM, CTOJ MPENnoaBaTeIbCKU,
71a00paTOPHBIX pPadoT. CTYIN IIPENnoAaBaTeIbCKUM, J0CKa
3 | E-204 ayUTOpHAast (memnoBas), MaKeTbl
KPUCTAIIIMYECKUX PELLIETOK, aTJyiac
MHUKpPOCTPYKTYp,  MeTajyiorpapuueckui
Mukpockon MUM-7.
Komnrelotepnsiit kinace. YueOHas ayautopust | CTossl Y4EHUYECKUE JIBYyXMECTHBIE
JUIS IPOBE/ICHUS 3aHATUHN JIGKLIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexCeKIMOHHas
YueOHast ayTuTOpHS AJI IPOBEACHUS ayJIuTOpHAs (menoBas), CTOJ
VYyeOHast ayuTOpUs U1 IPOBEICHHS MIpenoaBaTeNbCKUM, CTYH
1abopaTOpPHBIX paboT. YueOHas ayIuTopHs MPEno1aBaTeIbCKUMI, MIPOEKTOP
JUIsL KypCOBOT'O IPOEKTUPOBAHHUS MYJIBTUMEIUIHBINA,IKPAH AJI1 IPOEKTOopa ,
4 | (BBIOJTHEHUS KYPCOBBIX paboT). YuebHas TymO0a HamojpHas. TyM0a HacToJIbHas,
ayJIUTOpUS AJI IPOBEAECHUS IPYIIIOBBIX U kadenpa
WHAUBUAYaJIbHBIX KOHCYJIbTAlUi YueOHas
ayIUTOpus AJI IPOBEACHUS 3aHATUI
TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHON
aTTecTaluu.
E-214
VYyeOHast aynuTopus AJis IPOBEICHUS Croubl YUEHUYECKUE TPEXMECTHbBIE
3aHITHIA JEKIIMOHHOTO THMA. Y4eOHas (MOHOOJIOKH), CTOJI TPENOJaBATEIbCKHM,
5 | ayautopus JUisl IPOBEICHUS 3aHATUN CTYyI MIPENO01aBaTeNIbCKUN, JIOCKa
CEeMMHAPCKOTo THIA. Y4yeOHas ayAuTOpHs Ul | ayAUTOpHAs (MenoBas), kadenpa
KYPCOBOT'O POEKTUPOBAHUS (BBIIIOJIHEHUS HAaCTOJIbHAs
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n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX
Ka0UHETOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeIIeHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KYPCOBBIX Pa0boT). YueOHast ayIuTOPHs JJIs
MIPOBEJICHUS TPYIIOBBIX M HHIUBUYaThHBIX
KOHCYJIbTAIMid Y4eOHast ay JUTOpHUs s
MIPOBEJICHUS 3aHSATUN TEKYIIETO KOHTPOJIS U
MIPOMEKyTOUHOM aTTecTaruu. ['-302

Komnerorepubii  kiacc. Ilomemenue mid
CaMOCTOSITEIIbHON paboTHI. Yyebnas
aymTUTOpUsS  JUIL  TIPOBEICHUS  3aHATHA
CEMHUHAPCKOro TUMna. YueOHas ayIuTopus is
KYpPCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMil. YyeOHas aynuTopus Ui
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS |

IIPOMEXYTOUYHOM aTTecTaluu.
I-401

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