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

51.0.09

(uHOeKC OUCYUNIUHbL)

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

MaTepI/Ia.HOBGZIGHI/Ie 1 TCXHOJIOTHA KOHCTPYKIIMOHHBIX MATCPpHUAIOB

(HaumeHoB8anue OUCYUNTUHDL)

110 HaHpaBHeHI/IIO IIOATrOTOBKHU
15.03.05 KOHCTPYKTOPCKO — TEXHOJIOTMYECKOE 00ECIICUEHUE

MAITMHOCTPOUTCJIBHBIX TPOU3BOJACTB
HaIpaBJIEHHOCTH (TIPOdUIIB)

TexHonorus MallIMHOCTPOCHUSA

dopma oOydeHHsI: OYHAs

["ox Habopa: 2021
O6mas Tpynmoemkocts: 8 3ET

Pacnpez{eﬂeﬂue aC0B JUCHHUIIMHBI IO CEMECTPaAM

CemecTp 2 3

dopma KOHTPOJIsA 3a4er 3a4er WUroro
Bua 3ansiTuii
Jlexnuu 34 34 68
JlaGopaTopHble 34 34 68
[TpakTHyeckue 18 18 36
Pykosoactso: PI'P - - -
IIpoMexyTouHas aTTecTalus 0,25 0,25 0,5
KonTaktHas pabora 86,25 86,25 172,5
CamocTosiTenbHas paboTa 21,75 93,75 115,5
KonTposnb = -
Hroro 108 180 288

AOKYMEHT MNOANUCAH
QNEKTPOHHOW NOAMNUCHIO




Pabouyto nmporpamMmmy cocraBuia:
TIOTIeHT, KaHauaat ¢us.-mat. Hayk, [Tonosa JI.U.

(OoaoxcHocms, yuenoe 36anue, cmenenv, Pamunusa U.0.)

PeuensupoBanue pabouel mporpaMMbl TUCHHUILIAHBIL:

OtcyTtcTByeT

Penenzenr

(OondrcHocms, yueHoe 38anue, cmenerv, @amunus U.0.)

PaGouast mporpamMmma nucuuIinHel coctapiieHa Ha ocHoBaHuM @I'OC BO u yyebHOTO
rIaHa HarpasieHus noArotoBkd 15.03.05 KoHCTpyKTOpPCKO — TEXHOJIOTHYECKOE
o0ecrnieueHne MalllMHOCTPOUTEIBHBIX MPOU3BOICTB

Cpoxk peiicTBust pado4eil NporpaMMspl AMCOMIIMHBI 10 « 31 » aBrycra___ 2025r.

COI'JTACOBAHO
3aBenyrouuii kadeapoit

«O0opynoBaHNE U TEXHOJIOTUU MAIIMHOCTPOUTEIHLHOTO MTPOU3BOJICTBA bI»
« » 20 T. H.1O. Jlorunos

(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3aceganun Ka(beﬂpm «HaHOTCXHOJ'IOFI/II/I, MaTCpUAIOBECACHUC U MCXAaHUKA»

(mporokon 3aceqanust 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

JIMCUUMIUINHBI ¥ IPAKTUKH, HA OCBOEHUH KOTOPBIX 0a3upyercs AaHHas TUCHMILIMHA: QU3UKA,
XUMUS.

JIMCUMIUINHBI U TPAKTUKH, JUIsI KOTOPBIX OCBOCHME JAHHOM TUCLMILIMHBI HEOOXOAMMO Kak
npenuiectytoniee: CrennanbHble TEXHOJIOTUM B MAlIMHOCTPOCHMM, MeTaiopexxyluue CTaHKH,
Teopuss pe3aHus MeETALIOB, TEXHOJIOTHs MAIIMHOCTPOCHUsA, HHXKEHEpHO-UCCIen0BaATENbCKUE
paboThl B TEXHOJIOIMM MalIMHOCTpoeHUsl, [1oaroToBKa K mporenype 3aluuThl U IpoLeaypa 3aluThl
BKP.

3. Ilnanupyemble pe3yabTarbl 00y4eHHs

dopmupyembie U NHaukaTopbl I[InanupyemMble pe3yJbTaThl
KOHTPOJIUpYeMbIe MOCTHKEHH S 00yueHmust
KOMIIETEeHLIMH KOMITeTeHIIH i
(K0 ¥ HANMEHOBAHUE)

OIIK-5 3HaTh: OCHOBHbIE
CnocoOeH HCIob30BaTh OCHOBHEIC 3aKOHOMEPHOCTH,
3aKOHOMEPHOCTH, JICUCTBYIOIIHE B JNCHCTByIOIME B  IIpoIecce
mporecce H3rOTOBJIEHUS M3TOTOBJICHUS
MalIHHOCTPOUTEIBHBIX W3IETIAI MAaIIHHOCTPOUTETBHBIX
TpeObyemMoro KadecTBa, 3aJaHHOTO W3IeTNi Tpedyemoro
KOJIMYECTBA pu HAaUMEHBIITNX KauecTBa; CYIIHOCTh SIBJICHUIA,

3aTparax O6II.[CCTB€HHOFO Tpyda

NPOTEKAIOIMX B Marepuanax
O] BO3JEHUCTBHEM BHEIIHUX
(akTOopoB

YMeTh: HC0JIb30BATh OCHOB-
HbIE 3aKOHOMEPHOCTH, JIeH-
CTBYIOIIIHE B TIPOIECCE U3TO-
TOBJICHUS MAIITHHOCTPOUTEIb-
HBIX U3JIeuid TpeOyemMoro Ka-
4eCcTBa, 33JaHHOTO KOJNYECTBA
IIprU HAMMCHBIINX 3aTpaTax
OOIIECTBEHHOTO TPY/AA.

Bnanets: HaBbIKAMH
IMPHUMCHCHUSA OCHOBHBIX
3aKOHOMEPHOCTEH,
JEUCTBYIOIIUX B  IpoOIEcCce
HN3TOTOBJICHUA
MalIMHOCTPOUTENbHBIX

W3 JIeIHiA Tpebyemoro
KauecTBa, 3aJJaHHOTO




KOJIMYECTBA TPU HAMMEHBIITUX
3arpaTax 00IIECTBEHHOTO

TpyZa.

OIIK-8

CnocobeH  ydyacTBOBaTh B
pa3paboTke OOOOIICHHBIX BapHAHTOB
pelieHus: mpoOJeM, CBSI3aHHBIX C
MalIMHOCTPOUTCIIbHBIMU

MIPOU3BOJICTBAMH, BBIOODE
ONTUMAJTHLHBIX BApUAHTOB
MIPOTHO3UPYEMBIX MOCIIEACTBHM

pCIICHUA HAa OCHOBC UX aHAJIU3a,

3HaTh: CHELUAIBHYIO
TEPMHUHOJIOTHIO, OCHOBHBIE
KJIaCChl COBPEMEHHBIX
MaTepHAaJIOB, Pa3JINYHbIC
YPOBHH HUX CTPOCHHS,
CBOMCTBAa, OCHOBHBIC
TEXHOJIOTUYECKUE MPOLIECCHI
MIPOU3BO/ICTBA U 00PaOOTKU
U3/ICIHH B MAIIUHOCTPOCHHU.

YMeTh: MOJEIUpPOBATH CTPYK-
Typy ¥ CBOMCTBA MaTe€pUaJIOB
Yepes3 TeXHOJIOTUH NOIyYeHUS U
00pabOTKH KOHCTPYKIIMOHHBIX
MaTepHuasoB.

Brnaners: HaBbIKaMu BeIOOpA
OINITUMAJIBHBIX BAPUAHTOB TCX-
HOJIOTUHM IPOU3BOACTBA U 00-
pPabOTKHU M3JIENUI C y4EeTOM
IPOTHO3UPYEMBIX TTOCIIE-
CTBMH pellIeHHs Ha OCHOBE MX
aHaJIM3a.




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

Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueoHoOl# paGoThI)

Cemect

Oonbem,

Banasl

HHurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIsl (HaMMeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 1

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

Bormpocs! k 3auery

1,2

Monyns 1

JIab 1

AHanM3 KpUCTAIITNYECKOTO
CTPOEHUS METAJUIOB U CIIaBOB

Kommekr 3aganuii k j1.p. 1

Monyns 1

IIp 1

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

Kommnekt 3aganuit ais [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.

BOHpOCBI K 3a4CTy

3,4




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlek 3

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

Bormpocs! k 3auery
5,6

Monayns 1

JIa6 2

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

KowmmiekT 3aganuii x j1.p. 2

Monyns 1

IIp 2

ITocTpoeHre aTOMHBIX TIIOCKOCTEN
Y HaIlpaBJICHUH 10 3aJJaHHBIM
uHaexkcam Musiepa.

Kommnekr 3aganuit as [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

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 5

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

Bomnpocs! k 3auery 18,22

Monayns 1

JIao 3

ITocTpoenue quarpaMmel
COCTOSIHUS CILJIaBa TEPMHYECKUM
METO/IOM

Kowmmekt 3aganuii k 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 3aganuit ais [p 3

Mopyns 1

Jlek 6

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

Bomnpocs! k 3auety 16,19




Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Bauabl KOHTPOJIs1 (HaMMEeHOBAHUE
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monynb 1 |JIek 7 | uarpaMMbl COCTOSHHS 2 2 - Bonpocs! 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 KommekT 3aganuii x 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3oop.
W13,
Monyns 1 |1Ip 4 Pacuer nuarpamm coctosiHus 2 2 5 - Kommnekr 3aganuit ais [p 4

JIBYXKOMITOHETHBIX CHCTEM.
Omnpenenenre XUMUYECKOTO
COCTaBa ¥ 0OBEMHOTO COOTHOIICHHS

¢as.




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
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.

Bonpocs! k 3auery 20,21

Monayns 1

Jlex 9

JlnarpaMMbI COCTOSIHUSA CILIABOB C
MEPUTEKTUYECKUM U HBTEKTOUAHBIM
MIPEBPALLECHUSMU.

Bonpocsr k 3auery 20,21

Monyns 1

IIp 5

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

CTA T[Pﬁ TN NARTTIAUHETY

Kommnekr 3aganuit ans [p 5

Mopyns 1

JIaG 5

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTAJIEN B
PaBHOBECHOM COCTOSIHUHM METOJIOM
MHKpOaHaIu3a.

Kommnekr 3amannii k 1.p. 5

Monyns 1

Jlek 11

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

Bormpocs! k 3auery 23,24.25




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 12

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

Bomnpocsl k 3auery 26,27

Mopyns 1

JIab 6

HccnenoBanue CTpyKTyphl
YIIIEPOAUCTHIX YYT'YHOB METOIOM
MHUKpPOaHaIN3a.

Kommekr 3aganuii k 1.p. 6

Mopyns 1

IIp 6

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

Komnnekr 3ananuii nis [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

10



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 13

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

Bormpocs! k 3auery 7,8,9

Monynsb 2

JIab 7

HcneiTanue maTepuaioB Ha
TBEPAOCTD

Komnnexr 3aganuii k j1.p. 7

Monyisb 2

Jlex 14

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

Bomnpocs! k 3auery 10,11

Monynsb 2

JIab 8

Ucnpitanue oOpasnos Ha
pacTsDKeHHe.

KowmrmuiekT 3aganuii x 1.p. 8

Monyisb 2

IIp 7

OmpeneneHne MEXaHMIECKIX
CBOICTB IO TMarpamme
pacTsbKeHusl.

Kommnekr 3aganuii ans [p 7

11



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH

(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIs1 (HaMMEeHOBAHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 15

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

Bompocsr k 3auery 11,12

Mopyns 2

Jlek 16

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

Bonpocsl k 3auety 12

JIa6 9

Onpenenenne yaapHOH BA3KOCTH
Marepuaia.

KowmrmiekT 3aganuii x 1.p. 9

JIa6 10

VcranoctHas MNPOYHOCTDb
Martepualia

KommiekT 3aganuii k a1.p. 10

Monyisb 2

IIp 8

[uknuueckoe HarpyxeHue.
OrnpezaeneHye napaMeTpoB LUK
Harpy>KeHHUsl.

Kommnekr 3aganuit ans [p 8

Mopyns 2

Jlex 17

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

Bormpocs! k 3auety 13

12



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Bauabl KOHTPOJIsA (HAaUMEHOBaHUE
(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 KommiekTt 3aganuii x i1.p.11
nedopMaliy Ha TBEPAOCTh
MeTaujia.
JIa6 12 | ®pakrorpaduueckuii aHaIHU3. 2 2 5 KommekT 3aganuii x a1.p.11
Monyns 2 |IIp 9 AHanu3 NPUYMH pa3pylIeHUs 2 2 5 - Kowmmekr 3aganuit as [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 HToroBoe TecTUpOBaHUE
1,2

13



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Banasl KOHTPOJIsA (HAaUMEHOBaHUE
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Hroro: 108 (100+100)

Cxema pacyera HTOroBoro 0asuia 1 04Hoi ¢gopmbl 00yueHusi: (Texkymmii peMTHHT + pe3yJIbTAT HTOTOBOIro TecTupoBanus)/2+ bb(eciu

Bb npexycMorpensbl)

4.2. M u TKM-2

14



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO

KOHTPOJIA (HaI/IMeHOBaHI/Ie

OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlek 1

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

Bomnpocs! k 3auety 30

Monyns 3

JIab 1

Ormpezenenue pazmepa 3epHa
CTaJli METOZIOM MHUKPOAHAITH3A.

Kommekr 3aganuii k j1.p. 1

Monyns 3

IIp 1

AHanu3 1uarpamMmsl
U30TEPMUYECKOro pacnajia
ayCTEHHUTA.

Kommnexr 3aganuii s [p 1

Monyis 3

Jlex 2

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

Bomnpocsl k 3auety 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.

Bomnpocsl k 3auety 32

15



Bun

®opMbI TEKYLIETO

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

Monyis 3 [JIa6 2 | OTxur 1 HopManu3amus 3 2 5 KomruiekT 3aganuii K J1.p. 2
YIJIEPOJUCTOM CTalu.

Monyns 3 |TIp 2 Hasnauenne 0CHOBHBIX BUIOB 3 2 5 Kowmmekr 3aganuit qs [p 2
OTXHTa U aHaJH3 JeQEKTOB,
YCTPAHUMBIX OTKUTramu 1 u 2
POJIOB.

Monynsb 3 |Jlek 4 | IIpoueccel, mpocxoasinue B 3 2 Bompocsr k 3auery 14,15,17
,I[e(bOpMI/IpOBaHHLIX CIiaBax npu
Harpese. CyITHOCTh U CTaUIHOCTD
PEKPUCTAIN3ALUOHHBIX

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

Monynb 3 |JIa6 3 | PekpucTannmM3annoHHbIH OTKUD 3 2 5 Kommekr 3aganuii k j1.p. 3
cTajew.

Mopyns 3 |1Ip 3 dopMHUpOBaHUE CTPYKTYPHI CTAIER 3 2 5 2 Kommnekt 3aganuit ans [p 3

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

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
9 N Bauabl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyns 3 |Jlexk 6 | 3akanka ¢ noauMOpGHBIM U O€3 3 2 Bompocsr k 3auery 33,39
NOAUMOP(GHOTO TPEBpPAICHHS.
Buapl 3akanku.
Monynb 3 |Jlek 7 | Biusnue paznuunbix GpakTopos Ha 3 2 - Bomnpocsr k 3auery 31
MapTEHCUTHOE MPEBpAIICHUE.
Crioco6w1 3akanku. [Ipsmoe u
o0paTHOE MapTeHCHUTHBIC
npeBpaunieHus IPPeKT namsaTu
(bopMmEL.
Monyne 3 |JIa6 4 | 3akanka yriepoaucTon u 3 2 5 2 KommekT 3aganuii x 1.p.4
JIETUPOBAaHHOM CTAJIN.
Mopyns 3 |11p 4 AHanu3 TEpPMOKMHETUYEKHX 3 2 5 - Kommnekr 3aganuit ais [p 4
Auarpamm pacnaza ayCTeHUTa.
Mopyns 3 |Jlek 8 | IIpeBparienus npu oTIycke. 3 2 - Bormpocs! k 3auery 35
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HAaMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlex 9

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

Bomnpocs! k 3auety 39

Monyns 3

IIp 5

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

Kommnekr 3apannii aiis Ip 5

Monyns 3

JIab 5

OTyck yriepoaucTon CTalu.

Kommnekr 3agannii 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 YIIIEPOJOM.

Bomnpocsr k 3auery 33,38

Monyns 3

Jlex 12

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

TO.

Bomnpocsr k 3auery 38

Monyns 3

JIab6 6

Bnusinue konnuecTBa yriepojia Ha
TBEPAOCTh 3aKaJICHHOU
YTIEPOAUCTON CTaIH.

KommiekT 3ananuii x 1.p. 6
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
. N Bamabl KOHTPOJIS (HAUMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyis 3 |IIp 6 Bri0op craneit mo 3a1aHHBIM 3 2 5 Kommunekr 3apanunii myis [p 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 Bomnpocsr k 3auety 40
CyHIHOCTB, OCHOBHBIC BHUJbI U UX
Ha3HA4YCHUC.
Monynb 3 |JIa6 8  |BnusiHue nerupyrommx 3 4 5 - KommuiexT 3aganuii k 1.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

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HAaMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mopyns 3

Jlek 14

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

Bomnpocsl k 3auety 40

Monyns 3

JIab 9

Bausaue nemenranuu Ha

MUKPOCTPYKTYPY M TBEPIOCTh
YIIIEPOIUCTOH CTAJIH.

Kommekr 3aganuii k j1.p. 8

Monyis 3

IIp 7

MUKpPOCKOITNYECKUX I aHAIN3
A30THUPOBHHBIX CJIOEB.

Kommnekr 3aganuit ans [p 7

Mopyns 4

JIek 15

JlernpoBaHHBIE HHCTPYMEHTAIbHBIE
Y KOHCTPYKIIMOHHBIE CTAJIN
CIEHAIbHOTO HA3HAUCHUSI.
O6macTi MpUMEHEHUSI.

Bomnpocsl k 3auery 41

Mopyns 4

Jlek 16

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

Bomnpocsl k 3auety 42

Mopyns 4

JIa6 10

3akanka u cTapeHue
QIIOMHHHUEBOTO CIIIaBa.

KommekT 3aganuii x 1.p. 9
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0bem, HNuTepak
. N Banabl KOHTPOJIs1 (HAaMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monyib 4 |JIa6 11 | MapkupoBKa KOHCTPYKIMOHHBIX 3 4 5 KommiekT 3aganuii x a1.p. 10
MaTepuasIoB.
Monyns 4 |TIp 8 Br16op cranu no 3anaHBIMM 3 2 5 - KommekT 3ananuii aiis [p 8
IIPOYHOCTHU U IIPOKAJIUBAEMOCTHU.
Monyns 4 |Jlek 17 |Hemerammmueckue MaTepuarbl 3 2 - Bonpocs! k 3a4ety 43,44
(TutacTMacchl, KepaMuKa,
pe3uHbl) O6aacTy IPUMEHEHHS.
KOMHO3I/I]_[I/IOHHLIC Marcpualbl.
Mopyns 4 |1Ip 9 Krnaccupukanus 1 MapkupoBka 3 2 5 - Kommnekr 3aganuit ais [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
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Bun

®opMbI TEKYLIETO

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

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

(Texyuuii peiitunr + Pesyabrat nTorosoro recruposanus)/2+ bb(ecaiu Bb npexycmorpensi)
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5. O0pa3oBaTre/ibHbIC TEXHOJIOTHH.

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

- TEXHOJOTUM TPATUIMOHHOTO O0O0ydeHHss B (dopMe JCKIHM, J1a0opaTOpPHBIX,
MPaKTHYECKUX PabOT U CaMOCTOATEILHOM pabOThI CTYJIEHTOB;

- TEXHOJIOTHs OaTbHO-PEHTUHTOBOM CHUCTEMBI OIIEHKH YCIIEBAEMOCTH CTYJICHTOB,
BKJTFOYAsi TECTUPOBAHUSA KaK (hOPMYy KOHTPOJIS 3HAHUH CTYICHTOB.
-HH(POPMAIIMOHHBIE TEXHOJOTUU (BH3yaJIbHBIE JICKIIHH C HCIIOJIb30BaHHEM
MPE3CHTAIMOHHOTO METO/Ia O0YUEHHS).

- 3JIEMEHTHI MPOOJIEMHOr0 OOy4YEeHHUsI B BUJE HAJIMYHUs 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

Metoauueckue peKOMEHJAUM CTYAEHTY M MPENoJaBaTesi0 HU3J0KEHbI B
METOJMYECKUX YKA3aHUSIX K J1a0OpaTOpPHBIM paboTaM:

1. YyeOHOe mocoOue AJis BBHITTOJIHEHHS JIA0OPATOPHOTO MPAKTUKYMa 110 KYpCy
«MarepuanoBeeHe» sl TEXHUYECKUX HAIIPABJICHHUH MOTOTOBKH
0akanaspos/ I'.B. KneBuos [u np.]. — Tonbsatru: TI'Y, 2018.- 224c.

7. OneHo4YHbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Kon xoHTpoaupyemoii
Cemectp KOMIIeTeHIMH (WIH ee
YACTH)

HaunmenoBanue
OLIEHOYHOI0 CPeACTBA

2,3 OIIK-5 Mu TKM1

TecroBsle 3amannsa: NeNe 250-500

JIa6 p.Ne 6-12,ITpaxT.p.Ne 4-9
Bomnpocsr! k 3agety: NeNe 11-13, 17-28

Mu TKM2

Tectobie 3amanus:NeNe 250-500

JIab p.Ne 5 -11, Ilpaxt.p.Nel-4
Bomnpocs! k 3auety: NeNe 33-42, 45-50

2,3 OIIK-8 Mu TKM1

TecroBsie 3amannsa: NeNe 1-250

JIa6 p.Ne 1-5 Ipakt.p.Nel-3
Bompocsr k 3agety: NoNe 1-10,14-16




Koa koHTpompyemoi
Cemectp KOMIleTeHIHHU (WIH ee
YacTH)

HaumeHnoBanue
OLIEHOYHOI0 CPeACTBA

Mu TKM2

TectoBrie 3amanus: NeNe 1-250

JIab p.Ne 1-4, 12 ITpakT.p.Ne5-9

Bompocsr k 3auety: NoNe 29-32,43,44,51-54

72 Tunosble KOHTPOJIbHBIC 3aJaHUSI UJIK UHBIEC MaTECpHaAJIbI, H606X0)II/IMI)IC AJIsA

TEKYLIEro KOHTPOJIsA

Mu TKM 1

P w

7.2.1. KoMIuieKT 3a1aHuii K JJabopaTopHoii padore.

Tema: «TUIbI KPUCTATUTMIECKUX PEIIECTOK U KX OCHOBHBIC XapaKTEPUCTHKID)
A) OdopmMuTh 0TUET 110 TeMe TabopaTOPHOI pabOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHO padoTe.

[TnockocTh B KyOMYECKOM KPUCTAJUIe OTCEKAET Ha KOOPAMHATHBIX OCSX OTPE3KH, PaBHEIC a; 2B,
¢. Onpenenuth Kpuctauiorpapudeckue uuaekco miockoctu (hkl)?

[TocTpoiiTe TpPOCTpaHCTBEHHOE H300paXkeHHE IJIOCKOCTEH (Ha mpuMepe KyOa), MMEIOIINX
kpucTamtorpapuueckue uagexcer (110); (111); (112); (321); (110); (111); (111).
Ornpenenure CUMBOJI HaMpaBJIeHUs, Tpoxoasiiero yepe3 Touku (0, B/3, ¢/3).

[TocTpoiiTe mpoCTpaHCTBEHHOE U300paxKeHHe CenyroImux HanpasieHuii B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [201]; [011]; [111]; [111]; [114]; [121]; [111]; [122]; [111];

[111]; [211]; [311].
[Toacuuraiite yncao aToMOB B siueiiku U kKoopauHanunonHoe uucio it OLK u 'K u I'TTY
PELIETOK.

B) Bemonuuth 5 3aaHuii U'TOrOBOTO TECTA.
Bapuanr 1 (u eme 10 BapuaHTOB TECTOB)

1. K c10%HBIM KpUCTAININYECKUM pEIIETKaM OTHOCAT ...
1. xpucTtayMueckue Kyouueckrue permeTKu

2. pemieTku ¢ OOIBIIUM KOJTHYECTBOM aTOMOB
3. pemeTKy, y KOTOPBIX Ha JIOJI0 AIEMEHTApHON SYEHKH MPUXOIUTCS 00Jiee OTHOTO aroma
4. pemieTku, y KOTOPBIX Ha JOJIO 3JI€MEHTApHOU SYEHKH MPUXOAUTCS OJUH aTOM

2. BeibepuTte coorBetcTBytomue xapakrepuctuku st ['LK pemerku:
l.a=b=c; a=B=y=902; K=12;x=0,74

2.a=b=c; a#£p=7y=907; K=8;k=0,68
3.a=b#c; a=f#y; [=12;xk=0,74
4. a=b#c; a=Pf#y; K=12;k=0,56
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3. Ykaxxute 0003Ha4YEHUS IIOCKOCTH B MHAEKcax Muuepa .

1. (1 10)
/ 2. (101)
T S 3. (011)
LT 4 4. (110)
e o
/’/,f*”f//’/

s

e
4, Ykaxute HMuaaexcel Muepa s HaripaBieHUs

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

5. CBolicTBO, 3aKiIOYarolleecs B HEOAHOPOJHOCTH CBOMCTB MaTepuana B Ppas3IMYHBIX
KpUCTAJIIIOrpapUuecKrx HaNpaBlICHUSIX, Ha3bIBAETCA ...
1. m3oTponus

2. aHU30TPONUS
3. TekcTypa

4. nmonumopduzm

7.2.2. KoMIuleKT 3a1aHuii K JJabopaTopHoii padore.

Tema: «/le(peKThI KPUCTAIHYECKOI0 CTPOCHUSDY

Yacts 1. Paccunraiite paBHOBECHYIO JIOJII0 BAKAHCUM MIPU TEMIEpaTypax: —
196 °C; +20 °C; %TH n %TH 1 0,9T,; T, (mo abcomoTHo mkaine). [loctporite rpaduk
3aBUCUMOCTH JIOJIM BAKaHCUM OT TeMreparypol. Pacuér caenmaire .

| BapuaHT | AIFOMHHHUS 5 BapuaHT IIUHKA

2 BapuaHT 30JI0Ta 6 BapuaHT HUKEJIIA
3 BapuaHT KaJIMusi 7 BapUaHT TUTATHHBI
4 BapuaHT cepebpa 8 BapuaHT | MOJIUOIeHA

Yacts 2. B pacuére Ha 1 cM® MeTaa oLeHUTE: a) SJHEPIUIO UCIOKALMIA TPU UX

MaKCUMallbHO BO3MOXHOM mioTHocTH ~10'2 cM ; 6) SHepruio BakaHCHil NpH HMX
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MaKCUMaJIbHO BO3MOXXHOW PaBHOBECHOW KOHIICHTpanuu (BONHM3U TeMIEpaTyphl
raBiieHus ). Pacuér cuenaiire mis:

| BapuaHT CBHHIIA 5 BapuaHT HUoOus
2 BapuaHT MeIH 6 BapuaHT cepebpa
3 BapuaHT BaHaUs 7 BapUaHT Mar"us
4 BapuaHT a-Keresa 8 BapuaHT BaHaUs

3aI[aHI/IC BBIIIOJIHACTCA HWHAWBHUAYAJIBHO, IIO0 BapHaHTaM. BI)I60p HYXHOI'O
BapHaHTa OCYIONCCTBILACTCA 110 HOMCPY B CIIMCKEC I'DYIIIIBI.

7.2.3. KomiuiekT 3aannii k sadoparopHoii padore.
Tema: «Makpo U MUKPOCKOIIMYECKUI aHAJIM3 CIIJIaBOB»
A) OdopmMuTh 0TUET 11O TeMe TabopaTOPHOI pabOTHI.
b) BeimoaHuTh 3a1aHus K 1abopaTopHOH padoTe.

1. IIpurotoButh Makpouutud. BeisiBUTE Ha Makponutude neQeKTs, HapyIIAKNIHe CIUIOMHOCTb
MeTajula, JIMKBALUIO cepbl U (ocdopa, CTPOEHUE JTUTON CTaIH, BOJIOKHUCTYIO CTPYKTYpY U T.J. U
3apUCOBATh HX.
2.Kpatko onucaTb METOJUKY HIPUTOTOBICHHUS MUKpOLLTU(a.
3.HccnenoBaTb MHUKPOCTPYKTYpY CTald MIM 4YyryHa A0 M IIOCIE TpaBJICHUS. 3apHCOBaTh
Ha0JII01aeMYI0 MUKPOCTPYKTYPY CTaIM WIM Yyr'yHa

b) Bemonnuts S 3agaHuii KTOroBOro TecTa.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.MuxkpocTpykTypa CIUIaBOB —3TO..
1. Tun KpUCTaJUINYECKOTO CTPOCHHUS
2. 3epHa WK KPUCTAJUIUTHI, BUIUMBIE B ONTUYECKHI MUKpOCKON npu yBennuenuu 100-
500pas.
3. Ctpykrypa nedexroB KP, Bugmmast B 31€KTpPOHHBIN MUKPOCKOII.
4. Ctpoenue cIuiaBa, BUIMMOE ITpU yBeandeHuu B 10 pas.
2. YKaXuTe MPaBHIBHYIO TIOCIIEIOBATEIBHOCTD ONEPAlii IPH U3TOTOBICHUH MUKPOULTH(A.
1. Beipeska
2. TpaBneHue
3. lnudosanue
4. ITonmupoBanue
3. Meron baymana npenHazHa4eH Ajsl. ..
1. BBIsSIBIIEHUSI MAKPOCTPYKTYPBI JIUTON CTAIN
2. BBIABJICHMSI pAaCIPEEIICHNS] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBIICHUS] HEOTHOPOTHOCTH pacIIpeieieHus! (JIMKBAIMH) CEPBI
4.BBIABIICHUS TPaHUL] 3€PEH
4. ITonupoBanure MUKpONLTU(A TPOBOJAT C IEJIBIO. ..
1. ycTpaneHus U300pakeHUs TOBEPXHOCTH
2. BBISIBJICHUSI TPAHMUIL 3€pEH
3. BBIIBJICHUS MaKpOJe(PEKTOB
4. BBISIBJICHHS] HEOTHOPOTHOCTH pactipeiesiennst (TukBaiuun) ¢ocdopa
5. Pa3pemaromas ciocoOHOCTh MUKPOCKOMA - 3TO. ..
1. BenuumHa, oOpaTHas HaWMEHbBIIEMY PACCTOSHUIO MEXAy JByMs TOYKaMH,
BOCIIPUHUMAEMbIMH OTZEIBHO
2. HAaUMEHBIIIEE PACCTOSTHUE MEXITY OTIEIBLHO HAOII0JaeMbIMU 00BEKTaMHU
3. BeIMYMHA y4acTKa o0pasiia, BUIMMOTo B ipudope
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4. BelMuYMHA, NPONOPLUOHAIbHAS HAUMEHBIIEMY DPACCTOSHUIO MEXKIY [BYMs TOYKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

7.2.4. KoMIuIeKT 3ajaHuil K J1a0opaTopHOi padoTe.

Tema: «/cnpiTanus mMatepuanoB Ha OJHOOCHOE pacTshDKEHHE N0 paspbiBa. OmnpeneneHue
MEXaHUYECKUX XapaKTEPUCTUK MPOYHOCTHU U IIIACTUYHOCTI)

A) OpopMuUTh OTYET 1O TEME PaOOTEHI.
b) BeimoaHuTh 3a1aHKS K MPAKTHYECKOU padoTe.

1.3apucoBaTh [1aHHYIO BapUaHTOM KpPUBYIO PpacCTSIKEHHS B KOOpJIMHATaX «yCHJINE F -
YIJIMHEHHE Al y BomonuTs clenyrouee:

2. mpeoOpa3oBaTh B JUMArpaMMy C OTHOCHTEIBHBIMH KOOpAMHATaMH «Hampsbkenue O -
OTHOCHTEbHAs Aeopmarus € »;

3. o npeoOpa3oBaHHON JUarpaMMe OINpPEAEIUTh CIEAYIOLUUE MEXaHUYECKHE CBOMCTBA! E -

o 9 o}
MOJLYJIb YIPYIOCTH, ~ T MM %2 - [Ipesiesl TEKy4ecTH, B - IIpesies IPOYHOCTH, 0 - otHOCHTEBHOE
yJUIMHEHUE, a -CTaTUYECKYIO BA3KOCTh, D-MOIy b MIIaCTUYHOCTH.
Bapuanr 1 (1 ewte 9 BapuaHTOB AuarpamMm pacTsKEHUS )

BmaHT 1 (cmas Avi3)

12

Farpyska, kH

0 T T T T T T T T
0 2 4 6 8 10 12 14 16 18

YirvHeine wm
B) Beinmonnute 5 3a1aHuii HTOroBOro TeCTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)

1. YkaxxuTe BIUsIHUE TPUMEcel Ha MEXaHWYEeCKHe CBOMCTBA KPUCTAIUIA MPH ILIACTHYECKOU
nehopmanuu:

1. cHmXarT HUCXOJHYIO NPOYHOCTh U MOBBIMIAKOT IMJIACTUYHOCTD

. YBCIMYHBAIOT UCXOOHYIO IPOYHOCTE U CHUKAIOT IMJIACTUYHOCTD

2
3. IPOYHOCTH U MJIACTUYHOCTh HE U3MEHAETCS
4. MOBBIIAIOT MPOYHOCTH M IJIACTUYHOCTH
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2. IlpenenoM BBIHOCIMBOCTH HA3bIBAIOT. ..

l.HaHpH}KCHI/Ie, IIPpU KOTOPOM MaT€pural BeIACPKUBACT 3aJaHHOC YU CJIO HUKIJIOB HAIPY>KCHUA

2. HampspKeHHe, NpU KOTOPOM MaTepuai BbIIEP)KMBAET HEOIPAHWYEHHOE YHCIO IMKJIOB
Harpy>XeHus

3. HamnpsKeHHeE, 110 JOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pylLIeHHe

4. HaIlpsDKEHUE, MPU KOTOPOM MAaTepuall BBIACPKUBACT MUHHUMAIBHOE YHUCIIO LIMKIIOB
HarpyXeHus

3.Ilpu UCHBITAHUU Ha pacTsDKEHUE 00pas3el] Harpy3WiIk 10 HANPSOHKCHUS G1, TOCIE Yero Harpysky
CHsUTM. BenuurHa OTHOCUTENBHOTO Y/UTMHEHUsT 00pasiia (PUC.) COCTaBISET:

1. 20% 2.8% 3. 4% 4. 2%
% @
0,

> — —— -

/ | /
/

]

|

I /
4 / -
2 4 8 20 &E(7)

4. Tepnocts o bpunenio yCHOBHo o0o3Havaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepuTe NpaBHWILHYO MOCIECIOBATEIIEHOCTD 110 BO3PACTAHUIO BEJTUYHH
1. oB; oT; OoNINI
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.5. KomiuiekT 3aiannii k 1adopaTropHoii padore

Tema: «/cripiTanust MaTeprUasoB Ha TBEPIOCTbY
A) OpopMuUTh OTUET IO TEME J1a0OpaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTtopHoit padore.

1.1 ipeisIo’)KeHHBIX MapOK CIUIaBOB MO100paTh METO U3MEPEHUS TBEPIOCTH.

2.13MepuTh TBEPIOCTH 0OPa3IIOB.

3.IlepeBectn nonyyeHHble 3HaueHns TBepaocTH B HB. PaccunTtate nmpounocTs no bpunento.
B) Beimonuute 5 3agaHuii UTOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1. TBepaocThiO Ha3BIBAIOT. ..
1. cnocoO6HOCTH BO3BpalllaTh epBOHAvaIbHbIe (HOPMY U pa3Mephbl OCIIE CHITUS Harpy3KH
2. c1ocOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO JIPYroro 6ojee TBEpOro Tena
3. cIOCOOHOCTH MPOTUBOCTOSITH TMHAMUYECKUM Harpy3kam
4. ciocoOHOCTh COXPaHATh OCTATOYHYIO 1e(hOpMAIIHIO MTOCIIE CHATHUS HarPy3KU
2. Onpenenure COOTBETCTBHE YCIOBHBIX 0003HAYEHUH MEXaHMUECKUM CBOMCTBAM MaTe€pHaJIOB:

l.os 1. TBEpOCTH
2.0% 2. IJIaCTHYHOCTH
3.HB 3. ynapHas BSI3KOCTh
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4.KCT 4. IpoYHOCTH
3. Merox PokBenna npeaHasHadeH g U3MEPEHUS TBEPIOCTH. . .
1. Msarkux maTepuaioB
2. Teepablx MaTepHaioB
3. TloBepXHOCTHBIX CJIOEB
4. WV MArkux ¥ TBEpIbIX MaTepHAaJIOB.
4. YxkaxuTe MaKCUMaJIbHOE YCHIJIME IIPU U3MEPEHUHU TBEPIOCTH 110 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MuKpOTBEp0CTh 0003HAYACTCH. . .
1.HB
2. Hp
3. HRC
4. HV

7.2.6. KoMIuleKT 3a1aHuii K J1a0opaTopHOi padoTe.
Tema: «OmnpenencHue yaapHO# BI3KOCTH MAaTEPUATIOBY»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeimonnuTk 3amanus kK 1abopatopHoii padbore.

1.IlpoBecTu ynapHbIe UCTIBITAHUS HA U3THO 00Pa3LIOB CTANU IPU PA3ITUYHBIX TEMIIEpaTypax.
2.PaccunTarh 3Hau€HUE yAapHOU BI3KOCTU MaTepuaia.
3.IToctpouTts rpauk TemrnepaTypHOi 3aBUCUMOCTH YIapHOH BSI3KOCTH MCCIIEyeMOM cTalu.
Onpenenuts TeMIEPATypHbIN NOPOT XJIaJHOJIOMKOCTH.

B) Bemonuuth 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (u emte 11 BapuaHTOB TECTOB)
1. X11aAHOJIOMKOCTBIO Ha3bIBAIOT:
1.VMeHblIeHne Ipeiesna MPOYHOCTH IPY TTOHM)KEHUH TeMIIepaTyphl
2.YMmeHblieHre Ko3pPUIreHTa JUHAMUYeCKOH BSI3KOCTH MPH MOHMKEHUH TEMIIepaTyphbl
3.YMeHbIIeHHe (PU3UIECKOTO MpeJiesia TEKyYeCTH TPU TIOHKEHUH  TeMITEpaTyphl
4.YBenuuyeHue npezesna NpoYHOCTH MPU MOHUKEHUU TEMIIEPaTypbl
2. VYnapnas Bsiskocts KCU ompenenser:
1. YienbHyto paboTy 3apOXKICHHS U PaCIPOCTPAHEHUS TPEILUHBI.
2. YnenpHyto paboOTy pacmpoCTpaHEHUs TPEIIHHBI.
3. Paboty pa3pylieHus npu AUHAMHUYECKUX Harpy3Kax.
4. Paboty niactuueckoi aegopmaru npu IMHaMUYEeCKUX Harpy3Kax.
3. Tso — 3T0 Temmeparypa UCTIbITaHUI:
1. T=50°C
2. mpu xotopoit KCU = 0,5 MTx / m?
3. mpu koTopoit Habmoaaercs 50% BA3KOI cocTaBisitoNIel B u3ome oOpasia
4.T = -50°C
4. Onpenenute HakTOPBI, KOTOPHIE CABUTAIOT MTOPOT XJIAJHOIOMKOCTH U3 TOJIOXKEeHHs | B
MI0JIO’KEHUE
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l.yMeHblIeHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILIABa
3.yBeIMYEHHUE CONIEPKAHMS TPUMECEH
4. yBenuueHue pazMepa 3epHa

5. VKaxuTe NpU3HaKU BSI3KOTO pa3pyLIEHUS:

l.0oTcyTCTBHE «IIEHKU» HA 00pasie

2. KpUCTANIMYECKUH U3JI0M

3. BBICOKAsI CKOPOCTh PACIIPOCTPAHCHUS TPEIUHBI
4, yaneyHbli U3JI0M

7.2.7. KomiuiekT 3aaHuii K JadopaTopHoii padore.

Tema: «AHanu3 xapakTepa pa3pylIeHMs METAJIOB U CIUIaBOB ((pakrorpaduyeckuit
aHaJIn3)»

A) OopMuUTh OTUET 110 TEME NMPAKTUUECKOTO 3aHATHS. .
b) BeimonHuTh npakTuyeckue 3agaHusl.

1.IlpoBecTn uAEHTH(PUKALKIO U3IOMOB (YCTAaHOBUTH BHJ H3JIOMOB) U3 Halopa H3JIOMOB
MCTAJNIMYCCKUX MAaTCPHUAJIOB. PaCCOpTI/IpOBaTI) HU3JIOMBI 11O BUIaM.
2.3aMepUTh OTHOCUTENIBHOE CYXEHHE 00pa3lloB Y HOBEPXHOCTH XPYIKUX U BSI3KUX U3JIOMOB.
3. 3aMepuTh [UTMHY YCTATOCTHBIX 30H Ha MMOBEPXHOCTH YCTAIOCTHBIX M3JIOMOB. 3apHUCOBATh M3JIOM U
0003HAYUTh 30HBI HA YEPTEKE.
B) Bemonnuth 4 3aaHusi UTOTOBOTO TECTA.

BapuanT 1 (1 enie 8 BapHaHTOB TECTOB)
l.®pakTorpaduueckuii aHaINU3 MO3BOJSET ONPEEINUTD:
1. momaap BSI3KOM COCTaBIISIIONICH B M3IIOMe 00pasIia.
2. yaapHYIO BSI3KOCTh CIUIaBa
3. yCTajaoCTHBIE XapaKTEPUCTUKH CIJIaBa
4. TBEPIOOCTH
2.YKaxnuTe NpU3HAKHU BA3KOTO PA3PYLLIECHUS:

1.06pazoBanue «eikn» Ha oOpasie
2. KpUCTAJUNTMYECKUN H3JIOM
3. BBICOKasi CKOPOCTh PacIpOCTPAaHEHHS TPEIIHHBI
4. yanieyHblil U3J10M
3.Ykaxure GakTopsl, KOTOPbIE OMPEAEISIOT XPYIKOE pa3pylIeHne, Kak Hanbosee OnacHoe:
1. KpUCTaIIMYECKUI U37I0M
2. HU3Kasi CKOPOCTh PACTIPOCTPAHEHUS TPEIIUHBI
3. OTCYTCTBHE 3HaUMTEIBHOM MpeIBapUTEIbHON JedopManuu
4. BBICOKAsl CKOPOCTb PAaCIPOCTPAHEHUS TPEIIUHBI
4.YxaxuTe BUJ pa3pyLICHHs], TpU KOTOPOM Ha TIOBEPXHOCTH U3JI0Ma HAOIIONAIOT 3 30HBI:
30Ha CTAOMIIBHOTO POCTA TPELIMHBL; 30HAa YCKOPEHHOTO Pa3BUTHS; 30HA JI0JI0MA.
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1.Bsi3KO€ pa3zpylieHne
2. yCTaJlOCTHOE pa3pyllieHue

3. XpYIIKO€ pa3pyllieHHe
4. YaCTUYHO BSI3KOE, YACTHYHO XPYIKOE

7.2.8. KoMIuleKT 3a1aHuii K J1a0opaTopHOi padoTe.

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

b) BemonuuTh 3a1anus K 1abopatopHoi pabdore.

1.3aukcupoBaTh TEMIIEPATYpPHI CILIABOB MIPH OXJIKIACHUHU uepe3 Kaxabie 30 cex.

2.HOCTpOI/ITI) TCPMHUYCCKUEC KPUBLIC OXJIAXKACHHW A CIIJIABOB U OIMPEACTINTD KPUTUYCCKUEC TOYKHU (1)a3OBBIX

MPEBPAILICHUH.

3. [locTpouTs AHAarpaMMy COCTOSIHUS «OJIOBO-LIMHKY, YKa3aTh Ha3BaHUS JIMHUH TUarpaMMbl 1 (ha30BbIe

MpeBpanticHusd, COOTBCTCTBYIOIIUC JIMHUAM JUarpaMMbl.
B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.HazoBuTe THII CIlJIaBa, KOTOPOMY XapaKTCpHA JdHHAA KPUCTAJIIIMYUCCKAs pCUICTKa

1. TBepaplil pacTBOp BHEAPEHUS.

2. TBepaslil pacTBOp 3aMEILICHUS.
3. XuMHu4ecKoe COeTMHEHUE.

4. MexaHunueckasi CMECh.

2.KpI/ITI/I‘{CCKI/IM 3apOJAbIIICM Ha3bIBACTCs

1. 3apojsIi TBEp0M (azbl
2. TaKoM 3apO/JIblll, POCT KOTOPOTO COIPOBOXKIAETCs MOBbIIIeHneM 3Heprun ['n00ca.

3. 3apoJbIIll CIIOCOOHBIH K POCTY.
4.KpI/ICTaJ'IJ'II/I'-IeCKaH qacTrula MpuMeEcCH.
3.IlpaBuio ¢a3 UMeeT BUL ......

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

4.Ha pucyHke mpescTaBieHa Juarpamma ......
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2 ! 4 !
A ! Am[Bn | B

1.O1HOKOMITOHEHTHAas

2.C XMMUYECKUM COEAMHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

4.C orpaHU4YeHHON paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSTHUU
5. ABmKytieid cuioi mporecca Gpa3zoBoro nepexoa ABIseTcs

l.creneHp NepeoxIakIeHUSI CUCTEMBI.

2.pa3mMep KPpUTUYIECKOTO 3apO/IbIIIa HOBOM (ha3bl.

3.TeMmeparypa CUCTEMBI.

4.pa3HOCTh TEPMOJIUHAMUYCCKHIX MTOTCHITUAIOB (ha3.

7.2.9. KoMIuleKT 3aaHuii K J1a00paTOpHOi padoTe 1o TemMe:
«Ananus auarpamMm COCTOAHUA IBYXKOMIIOHCHTHBIX CUCTCM>»
A) BpINONMHUTE HHANBUAYAIBHOE 33/1aHUE.

3apucoBaTh, cOOMOIas MacITad, JAHHYIO BAPHAHTOM JHArpaMMy COCTOSHUSI M BBIIIOJHUTH
cieayrouiee:

a) YCTaHOBUTb TUI IaHHOM TMarpaMMBbl;

0) ornpenenuTh CTPYKTYpPHBIN U (pa30BbIi cocTaB Bcex 00acTel M OTpa3uTh €ro
COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAYEHUSIMU Ha AMATPAMME;

B) ONPEAETUTH MOJIOKEHHUE CIIaBa, JAHHOTO BAPUAHTOM, Ha TUarpaMMe COCTOSHUS;

I) OIpeNeauTb YHCIO CTENeHeld CBOOOJbl CIUIaBa B €ro KPUTHYECKMX TOYKaxX WB
TEMIIepaTypHBIX HHTEpBaJIaX MEXy KPUTHUECKMMHU TOYKaMH 1o paBuiy ¢a3 'm60ca u mocTpouTsb
KPUBYIO OXJIAXKACHUSI 3TOTO CIIJIaBa B KOOPJAWHATaX TeMIlepaTypa-Bpems;

J1) ONpEeNeNuTh Ui 3aJlaHHOM BapHAaHTOM TeMIEpaTyphl CIUlaBa cocTaB (a3 M BECOBOE
cooTHoIeHue ¢as;

€) 0XapaKTepH30BaTh CTPYKTYPY 33JaHHOT'O CIIJIaBa IIPY KOMHATHOM Temrmeparype.

Bapuanr 1 (1 emte 20 BapuaHTOB AUarpaMM COCTOSTHUS)
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b) BeimoaauTh S 3a1aHM HITOTOBOTO TECTA.

Bapuanr 1 (u enie 10 BapuaHTOB TECTOB)
1.Ykaxute ¢a3bl, HaxosA1uecs B paBHoBecuu Ha JinHuu JIE auarpamMmbl COCTOSTHUS

I 1.B + »xunkocts
2. A+HKUIKOCTH
C L E 3.A+ B + xunxoctb
4.A+B
P Q
I
A B

2. Yxaxure KPHUBYIO OXJIAXKJACHUS, COOTBECTCTBYIOIIYIO CIIJIaBY |

11 2.2 3.3 4.4

3.@opmyiia, onpeaessomas KoJIMuecTBO TBepaoil (asbl B Touke «b» criiasa [ umeer Buf ......

I T 1A =2 % 100%
r— P bc

\\i/// 2.4 =2 % 100%
T i
p 0 34 == X 100%

| I
l 4.4 =2 % 100%
1 bC

A B

4.Yxkaxure cTpykTypy ciiasa || mpu komHaTHOM Temneparype

l.a+p

I IT 2.B+A
G — P E 3. B + sBrektuka (A + B)
. \ o 4. B + sBTexTuka (o +f)

b
p Y Qo

| 0

a ! B
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5. VKaXXuTe 4YUCIIO CTENEeHER cBOOOABI B TOUKE «a» cIuiaBa |

1. Homs
1{ T 2. OnHa
E 3. Jlse

\E /v::‘_ 4. Tpu

:
T |
|
1 BmBn |

Mu TKM 2
7.2.10. KomnJiekT 3aganuii k 1a060paTopHoii padore.

Tema: « MUKPOCKOIIMUECKHI aHAJIU3 METAIUIOB U CIu1aBoB. CTpyKTypa

YIIJIEPOJUCTON CTAJIM B PABHOBECHOM COCTOSTHUM»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimoanuTs 3ananus kK 1abopatopHoii padbore.

BbrueptuTh auarpaMMmy COCTOSHHUSI JKENE30-YIVIEPOJ Ha Ppa3BepHYTOM JHCTe Oymard.
[loctpouth Tepmuueckue Kpupble oxyaxaeHus st craie ¢ 0,3 %C; 0,8%C u 1%C c
ykazaHueM (a30BbIX MTPEBPAILEHUI U KOHEYHON CTPYKTYPBHI.

[IpoBecTn MuKpockonuyeckuil ananus oopasuoB (5 wrT.). OnpenenuTb MUKPOCTPYKTYPBl U
3apHCcOBaTh YCJIOBHO CTPYKTYpPY JOIBTEKTOUJHBIX CIIJIABOB C PA3JIMYHBIM KOJIUYECTBOM
yriepojia (3 1IT.), 9BTEKTOMAHOTO U 3a3BTEKTOUTHOTO CILIABOB.

OmnpenenuTh KOJUYECTBO yriiepoaa B oopasnax gosrexkrouanoii cramu (TOCT 1050-74).

Y CTaHOBHUTH B3aMMOCBSI3b MEXK/Y YIIIEPOJOM U CBOWCTBAMH CILIABOB, TIOCTPOUTH rpa)uKu MO
JaHHBIM Tabi. 1 (cpaBOYHBIE MaTEpHAIbl).

B) BemonuuTh 5 3aaHuii U'TOrOBOrO TECTA.

Bapuanr 1 (1 emte 12 BapraHTOB TECTOB)

1. Yro takoe pepput?
1) Xumudeckoe coeTuHEHUE
2) MexaHuueckas cMech
3) TBepaplil pacTBOp yIiIepoJa B 0-XKEJIE3€
4) TBepblil pacTBOp yriiepojia B y-Kene3e

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

3. Ilpu kakoii Temneparype NpoucxoauT odpasoBanue nepiaura B crase 0,50 %C?
1) Jluaus PSK
2) Jlunus GSK
3) Jlunusa SE
4) Jluaus PG
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5) Jlunus PQ

4. Kak BBITJISLIUT 1O MUKPOCKOTIOM (peppuTt?
1) B Buze cBeTIbIX 3epeH
2) B Buie TEMHBIX 3€peH
3) B Buze cBETIION CETKH MO I'PaHMIIAM 3epeH
4) B BuJie CBETIIBIX UIJI
5) B Bujie cBETIBIX MENIKUX YacTHUIl IO FPaHUIIAM 3€pPeH

5. Kakoit u3 criimaBoB Oy1eT UMETh BBIIIE TUIACTUYHOCTH?
1) Crnag 0,2 %C
2) Cmnas 0,45 %C
3) Cras 0,8 %C
4) Cmnas 0,6 %C
5) Cras 0,01 %C

7.2.11. KomiuiekT 3aganuii k J1JabopaTopHoii padore
Tema: «3akanka yriaepoaucTbIX CTalCi

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BemonuuTh 3a1anus K 1abopatopHoi padore.

Onpenenuts TBEPAOCTH OOPA3IOB 0 3aKaNKH Ha prubope PokBenna mo mkane B.
OmnpenenuTs TEMIEPATypy 3aKaJKH MOJYYSHHBIX 00Pa3IOB B COOTBETCTBUH C COJCPKAHUEM
yriaeposa, ¥ BpeMs BBIACPKKU B MEUYH B 3aBUCIMOCTH OT Pa3MeEPOB 00pa3IloB.
[TpoBecTn TEXHOTOTUYECKUM MPOIECC 3aKATKH OOpPa3I[OB B COOTBETCTBYIOIIMX 3aKAJTOYHBIX
cpenax.
3amepuTh TBEPAOCTh 00pa3ioB Ha mpudope Poksema o mkane C mociie 3aKaiky 1 1o
MOJIYY€HHBIM JJAHHBIM MTOCTPOUTDH 3aBUCHMOCTH TOCIIE 3aKaJIKH:

HRC=f(C%), HRC=f(Vy,). Uepes aHanW3 TOJNYyYEHHBIX  3aBHUCHMOCTEH
c(hopMyJIHpPOBaTh BHIBOJIBI.
N3yunth, cxeMaTH4eCKH 3apUCOBAaTh M OMHCATh MHUKPOCTPYKTYPY KOMIUIEKTa 3aKalleHHBIX
oOpastoB npu yBenuaenun x500.
[To 3aganuro mpemnogaBatenss M300pa3UTh HA JUAarpaMMax H30TEPMUYECKOTO MpeBpallleHuUs
ayCTEHUTA Pa3TUYHbIC BUJIBI 3aKAIKH (M3MeHss T HarpeBa u CKOPOCTH OXJIaxieHus1). Onucath
(hazoBbIe MpEBpaAIEHUS U KOHEUHYIO CTPYKTYPY CTaJIeH.

B) BemonuuThk 5 3aaHuii UTOrOBOTO TECTA.

Bapuanr 1 (u emte 11 BapuaHTOB TECTOB)

1. Kakoit u3 criyiaBoB 1ociie 3aKajiku OyIeT UMETh BBIIIE TBEPIOCTh?
1) 0,20 %C
2) 0,40 %C

3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa roka3aHa Ha pUCYHKe?
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Hown

- - 1) MapTeHCUT MENKOUTOIbYaThII
- 2) MapTeHCUT KpyITHOHUTOIb4aThIi
Vo 3) MapreHcuT + TpooCTUT

- 4) MapTeHcUT + IEeMEHTHUT

3. KakoB MexaHH3M MapTE€HCUTHOIO MpeBpaIicHUs?

1) Auddy3mnonusiii
2) Be3auddy3nonHbIi

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

=

tc 1) Tpooctur

g 2) Maprencut
3) Maptencut + dhepput
— 4)MapTeHCcUT + HEMEHTUT BTOPUUHBIH

)

T

5. CKONBKO yIiiepoja COAEPKUT MAPTEHCUT cTanu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

7.2.12. KomnJiekT 3aganuii Kk 1a060paTopHoii padore.
Tema: «CTpyKTYypa, CBOMCTBA U IPUMEHEHHE YYTYHOB)
A) OpopMuUTh OTUET MO TEME J1a0OpaTOPHOU PabOTHI.

b) BeimonHuTh 3a1anus K 1abopaTopHoii padore.

MertactabuibHast U cTaOuiabHas (OTAENIbHO) AMAarpaMMbl C YKa3aHWEM Ha HHUX CTPYKTYPHBIX
COCTaBJISIOLINX.

N3yuuts noa MukpockonoM npu ysennyeHuu x500 umeromuiics Habop MUKPOILITU(OB.
3apucoBaTh CXEMaTUYHO MUKPOCTPYKTYpPY.

JlaTh XxapaKTEepUCTUKY YyT'yHa 110 CIEeIYIOLIeH cXeMe: KJlacc 4yryHa, mojkiace, (popma rpagura
(U1 cepbIX YYIyHOB) WM TMPOLEHT yriepojaa (s Oesblx), CHocod MOJydYeHHs,
XapaKTepUCTHKA METAJUIMYECKON OCHOBBI.

[ToctpouTh rpaduku KpUBBIX OXJAXKACHHUS IBYX CILIABOB (IO 3a/laHUIO MpenojaBaTess) ¢
OMMCAaHUEM IPOIIECCOB, MPOUCXOIANIMX B KAXKIOW KPUTUYECKOM TOUKE M MEXAY HUMHU.
OBTEKTHYECKAs U IBTEKTOMIHAS PEAKIIUH.

B) BemosnauTh 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)

1. Kako#t uyryH n3o0OpaxeH Ha pucyHkKe?
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1) cepblii ¢ MEJIKOIIACTUHYATOMN
dbopmoii rpaduta

2) cepblil ¢ KpYNHOIUIACTUHYATON
dbopmoii rpaduta

3) BBICOKONPOUHBIA Ha (heppuUTHOM
OCHOBE

4) BBICOKOIIPOUYHBIM Ha NEPIUTHON
OCHOBE

2. Kakas cTpyktypa OyzneT y KOBKOTO YyTryHa, €CIIU Mociie TpauTu3aiui B METaUIMIECKON
ocHoBe ocTtayiock 0,8%C?
H®+T
2)®+I1+T
3)II+T
4T+ I+

3. Kakyro cTpyKTypy UMeeT JOIBTEKTHUYECKHUI Oelnblif 9yryH rnpu temmepatype 450°C?
1) mepsuT + LIEMEHTUT BTOPUYHBIN + JieaeOypuT
2) mepauT + Jieaedypur
3) nepsuT + LIEMEHTUT NePBUYHBIN + 1e1e0ypuT
4) ayCTEHUT + HEMEHTUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe npeBpaienue nporekaet Ha juann CD?
1) KUAKOCTh — IIEMEHTUT NIEPBUYHBIH
2) )KUJKOCTh — IIEMEHTHT BTOPUYHBIN
3) KHUIKOCTh — ayCTEHUT
4) )KUIKOCTh — JIeJeOypuUT

5. CKOJIBKO yTJIepoaa COAEPKUT MEPIUT B (EePPUTO-TIEPIIUTHOM KOBKOM UyTyHE?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

7.2.13. KoMIUIeKT 3a1aHMii K JiaDopaTopHO#i padoTe.

Tema: «HccinenoBanue BIHSHUS CKOPOCTH OXJIAXKACHUS Ha TBEPAOCTD
YIJIEPOJAUCTOM CTAIIN

A) OpopmuTh OTUET 1O TEME JTa00PATOPHOI PaOOTHI.

b) BeimosnHuTh 3a1anus k 1abopatopHoOit pabdore.

1. I3yuuTh OCHOBHBIE BUIbI TEPMUUECKON 00paOOTKH YIIIEpOJUCTON CTAIH U MOITY4aeMble TPU 3TOM

CIPYKTYPEL.
2. OnpenenuTs TeMIepaTypy HarpeBa UCCIeayEeMOU CTaIH.
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3. IlpoBectu oxmaxaeHHe OOpa3lOB C PA3IUYHOH CKOPOCTHIO, HCIIONB3YS Pa3IMYHbIC BHJIBI
TEPMUYECKON 00pabOTKU U Cpelbl OXTAKACHUA: OTKUT (OXJIAXKIEHUE C M1E€UYbI0), HOPMAIN3ALUIO
(oxJaXkJIeHHe Ha BO3/1yX€), 3aKaJIKy B MacJie U BOJIE.

4. OnpenenuTs TBEPAOCTb CTAIU B 00pa3Lax, OXJIAXKIECHHBIX C PasInYHON ckopocThio. [locTpouts
rpa¢uk 3aBucumocts TBepaoct cranu (HRC) ot ckopocTu oxnaxaeHusl.

5. N300pa3ute quarpaMmy M30TEpMHUECKOrO IIPEBPAILEHUS ayCTEHNTA, YKa3aTh Ha3BaHUE JIMHUNA U
o0macty (pa30BbIX MPEBPALICHUH.

6. OnpeaenuTb MHUKPOCTPYKTYPY CTaJIU IOCJIE Pa3IMYHBIX BUI0B TEPMUUECKON 00pabOTKU IO aT-
Jacy MUKPOCTPYKTYD.

B) BemonnauThs 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (u enie 8 BapraHTOB TECTOB)
1.C yBenmueHHEeM CKOPOCTH OXJIAXICHUS TUCIIEPCHOCTD (PeppUTO-IIEMEHTUTHON CMECH. ..
1. Bo3pacraer
2. yMEHbIIAETCS
3. He U3MeHseTcs
4. W3MEHSETCS MEePUOANICCKH
2.C yBeTMYEHUEM CTEIICHH TIEPEOXIIAXKICHUS YUCIIO 3aPOJIbIIICH, 00pa3yIOIIUXCS B €AUHUILY
BpPEMEHU. ..
1. Bo3pacraer
2. yMEeHbIIIaeTcs
3. HE U3MeHseTcs
4.cHayvaio BO3pacTaeT, a 3aT€M YMEHbIIAETCSI.
3. Tepmuueckast 00paboTKa, COCTOALIAs U3 HArpeBa CTaJld B AyCTEHUTHYIO 00JIaCTh, BBIIEPKKU U
OXJIQXK/ICHUS Ha BO3/IyX€ HA3bIBACTCH. ..
1. 3akanka
2. OTIyCK
3. HOpMaJU3arus
4. oTxKUT
4.YKaxuTe MaTeMaTHUECKOE BbIPAXXKEHUE, ONPEIEIIIoIIee 3epHOTPAHUYHOE YIIPOUHEHHUE.
1. o7 = 0y + kd~1/2
2. oy = gy + aU™"C™
3. or =0y + aGb\/E
4. o = 0y + aGb?L
5. HanGompImyro TBEpIOCTh, H3 TIEPEUUCICHHBIX CTYKTYPHBIX COCTABIISIOIINX, HMEET..
1. mepiut

2. TPOOCTHUT
3. copbut

4. peppur
7.2.14. KoMmnJiekT 3aaHuii K 1a060paTopHoii padoTe
Tema: «OTmyck cTanm»
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI pabOTHI.
b) BemmoaauTs 3amanus k 1abopaTopHO padore.

1. OmnpenenuTs TeMneparypy 3aJaHHOIO IPENOJABATENEM BHJA OTIYCKA M BPEMs BBIIEPIKKH
oOpasia npu BEIOPaHHOW TeMITepaType.
2.  IIpoBecTH OTIyCK 00pa3IoB.
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3. Ompenenutes Ha TBepaomepe mo mkane C TBepAOCTh OTMYLIEHHBIX 00pa3unoB IlocTpouth

zapucumocth HRC=f(T,y,, ) st cranu 45 1 0ObSACHUTH IIPUYHHBI [IAJICHUS TBEPIOCTH.
4. (CXemaTHuYECKH 3apuUCOBaTh CTPYKTYpy IOCIE BCEX BUAOB OTIYCKAa U OMHMCATh IPOLECCHI,
IPOTEKAOIINE B YIIEPOAUCTON CTAIN IIPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) BeimorHuThs 5 3a1aHM HTOTOBOTO TECTA.

Bapmuanr 1 (u enie 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMEET BBIIIIE TIaCTUYHOCTh?

1) 2) _ _ 3)
oo: 1 . to s °°° " 0 0 O o o o —:' 4/ -F'/
e am BTGP o000 S~ 7/
bae o Lot e O o000 |\\ ~
o tes ©0~5 o ““ \.‘
e el 6060 N
@ °¢ . ° 0 OO / \\ —
s o ° * o0 / \
PR . ° @ O O 0 0 \“__ _..a-i"-"

2. [Ins kakux JieTaieil mpuMeHsIETCSl CPEITHUM OTITYCK?
1) lns mHCTpyMEHTa, paCCYMTAHHOTO Ha Oe3yAapHbIe HArpy3KH
2) s TAXKEJ0o HarpyKEHHBIX ILIECTEPEH
3) [ns peccop, mpyKUH

3. Kakyio TepMuyeckyro 00paboTKy HeoOXoaumo mpoBecTd s ctamu 50 co CTPYKTypoit
MapTEHCHUTA, YTOOBI MOIYIUTh CTPYKTYPY copOuta?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akainka + BBICOKUH OTITYCK

4) 3akanka + CpeTHUM OTITYCK

4. Kaxoii npoiiecc IpoTeKaeT B CTaIU MPU HU3KOM OTITyCKe?
1) YMeHbIlIeHHE CTENEeHU TeTParoHaJbHOCTH PELIEeTKH MapTEeHCHTa B pe3ysibTaTe 4aCTUYHOM
nuddys3uu yriaepoaa
2) IonHblil pacnaj MapTeHCUTa
3) OGpa3oBaHue £-KapOUI0B
4) IpeBpamenue Aocr. B Mom.

5. Ha kakue ¢a3bl pacnagaercss MApTEHCUT NPH BHICOKOM OTITYCKeE?
1) ®eppur
2) ®epput + HEMEHTUT
3) LemenTHuT
4) Ayctenur

7.2.15. KomnuiekT 3anaHuii K JaboparopHoii padore
Tema: «OTxuUr cranei»
A) OpopMuUTH OTYET O TEME J1abopaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTtopHoit padore.

1. Tlonyuute ombITHBIE OOpa3lbl, 3aMHMcaTh MapKy CTajld, UCHBITaTh TBEPAOCTh 0Opa3loB IO
Poksemny (mkana B).

39



2. 3akamuTh oOpasubl oT Ttemmeparypsl Ac3 + (30...50)°C ¢ BBIOEpKKOH MX TpH YKa3aHHON
TeMrieparype 15SMUH U OXJaKJEeHHEM B BOJIE M UCIIBITaTh HA TBEPJAOCTh 10 PokBemny mocie
3akainku (mkana C).

3. Harperp 3akanennsie oOpasubl 10 TemrepaTypbl Acs+(30...50)°C u BblAEpKaTh UX B TCYH
I15mMun. Oxmaaute obpaszenr Ne 1, mojuiexamuii HOpMalu3alud, Ha CIIOKOWHOM BO3IyXe€.
[Tepenectu obpazen Ne 2, momiekanuii K30TEPMUIECKOMY OT)KHTY, B TI€Yb C TEMIIEpaTypoir
690...700°C, BelnepkaTh 30MUH U OXJIAAUTH HAa CHOKOMHOM BO3/1yX€.

4. 3a4uCTUTh TEPMUUYECKU 00paboTaHHBIE 00PA3IIbl HAXKIAUHOI OyMaroi ¥ UCIIBITaTh HAa TBEPOCTh
o Poksenny (mkana B) mocie oTxura.

5. CxemaTuyeckd 3apucOBaTb MHKPOCTPYKTYpPBHI TOCJHE 3aKajlKd, H30TEPMUYECKOTO OTHKHIa,
HOpMAaJIM3allil C ONMHMCAaHUEM DPEXHMOB TEPMUUYECKOH 0OpabOTKM M yKa3aHHUEM CYIIHOCTU
CTPYKTYPHBIX IIPEBPAIICHHIA.

B) BeimoaHuTh S 3a1aHU HTOTOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)

1. Kakas crtpykrypa cdopmupyercs y 3a3BTEKTOHIHOW CTalIM NPH H30TEPMHUYECKOM pacraje
ayCTEHUTA 10 IPUBEIEHHOMY peXUMy?
1) I[Tepnut
g | 2) ®epput + nepiaur
T’ C x—i—\ - Ac3 3) IlepauT + 1IEMEHTHUT BTO
— - - Acl pUYHBIN
4) Tpooctur
5) Copbur

> Lgt

2. VYkKaxuTe TEpMUYECKYI0 00pabOTKy, KOTOpPYI0 HEOOXOAMMO MIPOBECTH Tepe]] 3aKaJKoi
3a9BTEKTOUHBIX CTaleH.

1) Pexpucrannn3zaunoHHbINA OTHKUT

2) Hopmanu3anus

3) Ornyck

4) ITonHbII OTXKUT
3. Cranp Y9. Temneparypa HarpeBa 750°C. Oxnaxnaenue B Boje. Onpenenure BU TEPMUUYECKON
00paboTKH.

1) OTxur NOMHBIH

2) OTKUT HEMOJIHBIN

3) 3akanka moaHas

4) 3akanka HemoJaHas

5) Hopmanuzarus
4. Kakyoo TepMHUECKyI0 OOpabOTKYy HEOOXOJUMO MPOBECTH, YTOOBI YCTPAHUTH CTPYKTYPY
BHJIMAHIITET MOCJIE CBAPKU?

1) [MonHsIiA OTRUT

2) Henomnuslii oT>xUr

3) PexpucTainu3aliiOHHbINA OTKUT

4) Otmyck
5. Vkaxute Ha C-00pa3HBIX KpHUBBIX TOYKM Hayaja M KOHIIA pacraja ayCTeHUTa IpH
M30TEPMUYECKOM OT)KUTE 10 YKa3aHHOMY PEXKUMY.
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1) al
£ 2)c, d
3)a,cC
4) b, |
5)a,d

7.2.15. KomnuiekT 3aaaHuii K 1a0opaTopHoii padore

Tema: «/ccnegoBanue BIMSHUS JIETUPYIOUIMX 3JIEMEHTOB Ha MPOKAJIMBAEMOCTh CTaleil

MCTOAOM TOpHeBOﬁ 3aKaJIKn»

6.
7.

A) OdopmuTh 0TUET 11O TeMe JTabopaTOPHOI pabOTHI.
b) BeimoaHuTh 3a1aHus K 1aOopaTopHO padoTe.

N3yunth XapakTepUCTUKU NPOKAIMBAEMOCTH, YCTAHOBKY JUIsl TOPLEBOM 3aKajKW, METOAUKY
IPOBE/ICHUS TOPLIEBOM 3aKaJIKH.

Br16paTh TeMiiepatypy HarpeBa moJi 3aKajky Ui yIiIepoAuCTON CTalld, Ipyrod U JIETUPOBAHHOM
UCCIIEIyeMBbIX CTaJIeH.

. Boimepkats oOpasubl B Meud TMpU BHIOpaHHOW TemriiepaType HarpeBa. lIpoBectu TopIieByIo

3aKajKy 00pas3IoB U3 yIJIEpOAUCTON U JIESTUPOBAHHOW CTaJeil.
[Iporounts B oOpa3uax jabicku ryonHod 0,5 MM 1mo oOpasylomuMm HIWIMHIApa (C ABYX
IPOTUBOIOJIOXKHBIX MO JMAMETPY CTOPOH).

. 3aMepuTh TBEPAOCTh CTAJIH IO JJIWHE TUIONIAJ0K HauyuHas OT Topua, yepe3 1,5, a 3atem uepes 3

MM.
[TocTponuTh KpUBYIO IPOKAIMBAEMOCTH B KOOPJAMHATAX «TBEPOCTH - PACCTOSIHUE OT TOPLA.
Hcnons3ys nansele Tabmumsl 17.1, onpeaenuts riiyOMHY MPOKAIMBAEMOCTH YTJIEPOAMCTON U
JIETUPOBAHHOM CTaJei.

B) Bemonnuts 5 3agaHuii N'TOroBOro Tecra.

Bapuant 1 (1 enie 9 BapuaHTOB TECTOB)

1.

[IpokannmBaeMOCTh 3aBUCHT:

1) oT TeMmneparyphl 3aKaaKu

2) OT CKOPOCTH OXJIAXKICHUS

3) OT XMMHYECKOT0 COCTaBa CTaJIN
4) OT CKOpPOCTH HarpeBa

2. Ha xakoM U3 prCYHKOB U300pakeHa CKBO3Hasl IPOKAINBAEMOCTh?
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A
2)b
3)A,b
4) HeT NPaBUIBHOTO OTBETA
3. Ilpu kaxom yciioBuu oOpasel] (IeTalb) NPOKaIUBAETCSI HACKBO3b?

1) mpu cKOpPOCTHU OXJIAXKIAECHUS 10 CEYEHUIO 00JIbIe V Kp.
2) npu CKOPOCTH OXJIAXKJIEHUS IO CEUEHUI0 V Kp.
3) npu CKOPOCTH OXJIXAECHUS MeHbLIEe V Kp.
4) oOpazer He MOXKET MPOKATUBATbCS HACKBO3b
4. B xakoii cpefie OXJIaXIal0T YIJIEPOAUCTBIC CTAIM MPU 3aKaike?

1) Boma
2) macio
3) BO3yX
4) neyp
5. Kakoii nerupyroniuii aJeMeHT He 3aMeJIeT pacnaj] ayCTeHUTa?

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

7.2.16. KomnJiekT 3aganuii K 1a060paTopHoii padoTte
Tema: «Xumuko-repmuueckas o0paboTka cTain»

A) OpopMuUTh OTUET IO TEME J1a0OPaTOPHOU PabOTHI.

b) BeimonHuTh 3a1anus K 1abopaTopHoii padore.

1. TIpuBecTH MUKPOCKONIMYECKUN aHATN3 NUTH(OB MOCIe MEMEHTAIUN U a30TUpOoBaHus. OLEeHUTh
TOMIIMHBI TUPPY3HBIX CIOEB.

2. Omnmcanve Ha3HAYeHHs JAHHOTO BUAA XHMHKO-TEPMHYECKOH OOpabOTKH, €ro OCTOMHCTB,
HEIOCTATKOB M TEXHOJIOTHH ITPOBECHUSI.

3. Ilo Ttommmue nudQY3HOTO CIIOSI pacCUUTATh BpeMs TPOBENEHUS XHMHKO-TEPMHUECKON
00paboTKu.

4. IlpencraBuTh peXHMBI TepMHUECKOH 00paboTkM B Buae rpaduka mocje JAaHHOH XHUMHKO-
TEpPMUYECKOI 00pabOTKH, €CJIM OHA MPOBOIUTCS.

5. 3apucoBaTh CTPYKTYPY NOBEPXHOCTHOTO CJIOS CTAJIH MOCJIE XUMHUKO-TEPMUUECKONH 00paboTKH.

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 ewe 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBII C110#1 007a1aeT MAaKCUMAIIbHON TBEPOCTHIO TIOCIE. . .
1. memeHTaIUU
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2. a30TUPOBaHUs

3. IMaHUPOBAHUS

4. 6opupoBaHus
2. Ykaxure pexuM TO mocie 1ieMeHTalu peKOMEHTIOBaHHBIN JJIs U3ACNIUN, K KOTOPBIM
MPEIBSIBISIOT 0CO00 BHICOKHE TPEOOBAHUS 10 MEXaHUISCKUM CBOWCTBAM.

1. Hopmanu3anusi.

2. 3akanka ¢ LeMEHTAIlMOHHOT 0 HarpeBa + HU3KUM OTITYCK.

3. 3akanka ¢ 850 °C + HU3KHIl OTITYCK.

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

1. HU3KOYTIIEPOAUCTBIE CTATIN

2. BBICOKOYTJICPOJIUCTHIE CTAIH

3. cranu, eruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacrioyioKuTe CTPYKTYPHBIE COCTABIISIIONIME 1O TOPSAKY OT TIOBEPXHOCTH B TIyOb
LIEMEHTOBAHHOI'O CJIO.

1.IT+ 1 n

2.0 +11

3.A+II

4. 11
5.3aBucumocTs TIyOuHBI TU(h(HY3MOHHOTO CII0ST OT TEMIIEPATYPHI K BPEMEHU BBIJICPIKKH
OIIMCBLIBAETCS MaTEMaTUYECKOH 3aBHCHUMOCTBIO. ..

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

7.2.17. KoMnieKT 3a1aHuil K IPaKTH4eCKoil padoTe
Tema: «MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPHUAIOB»
A) OhopMuUTh KOHCHEKT IO TeMe JabopaTOPHOI paboTHI.

b) Bemonnute 5 3amanuii urorosoro tecra. Knaccuduuuponats, pacmndpoBarb MapKu
CILIaBOB.

Bapuanr 1 (u emte 14 BapuaHTOB TECTOB)

Cr5I'nc.
V10A
18X2H4MA
K460-3
BbpKMu3-2
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7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonmpochl k npomekyTouHoii arrectanuu (MuTKM1)

Ne i/ Bonpocel k 3a4ery

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

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

3 JledekThl KpUCTAIITMYECKOT0 CTPOEHUS, FeOMETpUIecKasl KiaccuuKarusl.

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

3) Huddysusa. Mexannzmel mud¢ysun. Ilepsoiii u BTOpoii 3axoHbl 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. [Ipupona naknena. Texctypa aedopmarum.

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 [IMKJIMYECKYIO IPOYHOCTD.

13 Pazpymenue xpynkoe u Ba3koe. TemneparypHslid IOPOT XJIaJHOJIOMKOCTH.

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

15 [Tonsitus cucrema, criias, (ha3a, 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. TBepaple pacTBOpPBl M HX THUIBL. YCIOBHS HEOIPAHMYEHHOU
pacTBOPUMOCTH. XUMHUYECKUE COETUHEHUSI.

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

21 OcHoBHBIE THUNBI auarpamm coctosiuus. [IpaBuna konoawl. Kpucrammmzamus wu
CTPYKTYpOOOpa30BaHHE CILIABOB.

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. O0J1acTh 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 MapTtencutHoe npeBpaiienre. OCHOBHbIE OCOOCHHOCTH, KHHETHKA IPEBPALICHHUS.

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 MPOKATMBAEMOCTD 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 Ha3HAYEHHE, CTPYKTypa CTajiel MOocye 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 B3auMOIEHCTBHS C YTIIIEPOIOM.

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 CymHoCcTh U BUABI TePMO-MeXaHHuecKoil 00paboTku. OcoOeHHOCTH (OpMHUPOBAHUS
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, cTeksa) OcOOEHHOCTH CTPOCHHUS,
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CBOIiCTBa, 00JaCTh MPUMEHEHHUSI.

54 Komnosunmonnsie Matepuainbl. OCOOEHHOCTH CTPOCHHUS, CBOHCTBA, 00JIACTh
MIPUMEHEHUS.

7.3.3. Kputepun u HOpMbI OLEHKH

®opma
NpOBeJeHUs
Cemectp . Kpurtepuu u HOpMbI OLlEHKH
NPOMEKYTOYHOM
aTTecTaluu
2,3 3ayer Ecnu utoroBsiii pedTHHT
«3aYTEHO»
cocraBisieT 55 u 6onee OannoB
Ecau utoroselii pedTUHT
«HE 3a4TEHO» cocTaBisieT 54 6amia u MeHee
0am10B
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIIUTIITUHbI

8.1. Obsi3aTeibHAA JIUTEPATYypa

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. lonoiHMTE/ILHAS JIMTEPATYPaA

Tun (yueOHuK, ydeOHOE

KoanuyecTBO B
HAY4YHOM

Ne nocodoue, yueoHo-
u/n ABTOPBI, COCTABUTEIHN 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 ap.]; | 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» s
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[DnekTpoHHBI ~ pecypc] :  KOUIGKIHMS  DJIEKTPOHHBIX  KHUT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari1. ¢ skpana. — 3. aHri.

e (Cambridgeuniversitypress[DNeKTpOHHBIH  pecypc] :  KypHajabl  HM3JaTEIbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pesxxum moctyma : cambridge.org. — 3arm. ¢

JKpaHa. — 3. aHri.

e NEICON[DnekTpoHHBIH pecypc] : 3yIeKTpoHHAass UHGOpMalus :@ apXWB HaAyYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ara.
¢ 9KpaHa. — 3. pyc., aHriL.

8.4. Ilepeyenb NMPOrpaMMHOro odecrneveHust

Ne HaumenoBanue 110 KosauyecTBO PexBu3nTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JIMIEeH3UI neiicTBus)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JICHCTBHS - 0€CCPOUHO
Horosop Ne 690 ot 19.05.2015r.,
5 Office Standart 1398 CPOK JeicTBus - Oeccpouno; JloroBop

Noe 727 ot 20.07.2016r., cpok
JIeUCTBUS - OECCPOUHO



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, 1adopaTopuii, 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 JBYXMECTHBIC, 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 JIEKIIMOHHOTO 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  NIPOEKTOp, MpOILECCOp,
2 | KypcoBbIX paboT). YueOHas ayTuTopus AJs MBIIlIb  KOMIIBIOTEpHAs,,  HyJAbT TS
IIPOBEJCHUS TPYNIIOBBIX U UHIUBUYAIbHBIX | IPOEKTOpA
KOHCYJIbTalMi. YueOHas ayTuTopus Ass
MIPOBEJCHUS 3aHATUN TEKYIIETro 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 ayIUuTOpHAast (MemnoBas), MaKeTbI
KPUCTAIIIMYECKUX PELLIETOK, aTiac
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 ayTUuTOpHs U1 IPOBEICHUS 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
aTTECTALUN.
E-214
VYyeOHast aynuTopus AJis IPOBEICHUS Croubl YUEHUYECKUE TPEXMECTHbBIE
3aHITHIA JEKIIMOHHOTO THIA. 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
Ka0UHEeTOB, 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
KOHCYJIbTAIlMi Y4eOHast ay JUTOPHUs s
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS U
MIPOMEKyTOUHOM aTTecTaruu. ['-302

Komnberorepusii  kiace. Ilomemenue s
CaMOCTOSITEIIbHON paboTHI. Yyebnas
ayouToOpuss  JUIA  TPOBEACHUS  3aHATUH
CEMHUHAPCKOro TUMna. YueOHas ayIuTopus is
KYpCOBOTO TPOEKTHUPOBAHHUS (BBITOJIHEHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMii. Yd4eOHas aynuTopus Ui
IPOBE/ICHUS 3aHATHIA TEKYIEro KOHTPOJS U

IIPOMEXYTOUYHOM aTTecTaluu.
I-401

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