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1. Ilean ocBoeHHMsI AUCHUILINHDBI

Ilenp oOcBO€HMS OUCLMIUIMHBI — IIO3HAHME TIPUPOABI M  CBOMCTB MAaTEpHAJIOB,
3aKOHOMEPHOCTEH HUX HW3MEHEHHs IPH BO3JCHCTBUU PA3IUYHBIX (AKTOPOB, a TaK XKe
CIOCO0OB MPUIAHHSI OCOOBIX CBOWCTB MaTepuanaM s ux 3(h(PeKTUBHOM HKCIUTyaTaIiH.

2. Mecto aucuuminnsel B ctpykrype OIIOITI BO

JIMCIMTUIMHBI ¥ IPAKTUKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs AaHHas TUCIUIUIMHA: QU3NKA,
XUMHUSL.

I[I/ICI_[I/IHJII/IHLI " IMPAKTHKH, IJId KOTOPBIX OCBOCHHC HaHHOﬁ JUCITUITIIMHBI HCO6XOI[I/IMO KakKk
npenuiectsytoniee:  CrienuanbHble TEXHOJIOTUU B MAalIMHOCTPOCHUM, MeTalopexylme CTaHKH,
Teopuss pe3aHus METALIOB, TEXHOJIOTHS MAIIMHOCTPOECHUs, VHKEHEPHO-UCCIEN0BATEIbCKHE
paboThl B TEXHOJOTHUH MAIIMHOCTPOeHus, [IoAroToBKa K npoleaype 3aluThl U poLeaypa 3alluThl
BKP.

3. Ilnanupyembie pe3yabTaTbl 00y4eHHUs

®opmupyemMble H NuaukaTopsl I[Inanupyemble pe3yJibTaThI
KOHTPOJIMpYeMble MOCTHKEHUS o0y4yeHUst
KOMIeTeHIHH KOMIeTeH Ui
(K01 1 HAUMEHOBAHHE)
OIIK-5 3HaTh: OCHOBHBIE
CrniocobeH HCHoab30BaTh OCHOBHBIE OIIK-5.4. 3aKOHOMEPHOCTH,
3aKOHOMEPHOCTH, JeUCTByIomme B [J[eMOHCTpUpyeT JCUCTBYIOIIME B TpOIEcce
nporecce U3rOTOBJICHUS [IOHUMaHWE  (U3NYECKUX| U3TOTOBIICHUS
MaIIHHOCTPOUTEITHHBIX W3JeNUi [BICHUH W TPUMEHSET| MATHHOCTPOUTEIBHBIX
TpeOyeMoro KauecTBa, 3aJlaHHOTO [3aKOHBI MEXaHUKH, U3JIeNui TpedyemMoro
KOJIMYECTBA npu HAaNMEHBIINX TEPMOJNHAMHKH, Ka4yecTBa; CYIIHOCTb SIBICHUH,
3arparax oOIIECTBEHHOTO Tpy/a PIIEKTPHUYECTBA U| MIPOTEKAIOIIKUX B MaTepuajax
MarHeTH3Ma, TEOPHH| TIOJ] BO3JIECHCTBHEM BHEUTHUX
MallliH 1 MEXaHU3MOB. (akTopoB

YMeTh: UC0JIb30BATh OCHOB-
HbIE 3aKOHOMEPHOCTH, JIeH-
CTBYIOIIIHE B TIPOIECCE U3TO-
TOBJICHUS MAIITHHOCTPOUTEINb-
HBIX U3JIeuid TpeOyemMoro Ka-
4ecTBa, 33JJaHHOTO KOJUYECTBA
IIprU HAMMCHBIINX 3aTpaTrax
OOIIECTBEHHOTO TPY/AA.

Bnaners: HaBbIKaMH
IIPUMEHEHHUS OCHOBHBIX
3aKOHOMEPHOCTEH,
JEUCTBYIOIIUX B  IIpOIECCE
W3TOTOBJICHUS

MalIMHOCTPOUTCIIBHBIX
)31631 (S35 TpeOdyeMoro




KadeCTBa, 3aJaHHOI'0
KOJIMYCCTBA IMPpH HAMMCHBIIHX
3aTparax 06H_IeCTBeHHOFO
Tpyaa.

OIIK-8
CnocobeH  ydyacTBOBaTh B
pa3paboTke OOOOIICHHBIX BapHAHTOB

peuieHus mpoOsieM, CBSI3aHHBIX C
MaIIUHOCTPOUTEIbHBIMU

MIPOU3BOJICTBAMH, BBIOODE
ONTUMAJTHLHBIX BApUAHTOB
MIPOTHO3UPYEMBIX MOCIIEACTBHM

pPCIICHU HA OCHOBC UX aHAJIM3a,

OIIK-8.1.
Pa3pabarpiBaer

nerajgen u
MPOIYKTOB
MaITHHOCTPOCHHS.

TCXHOJIOTMH H3IrOTOBJIICHUSA

y3JI0B

3HaTh: CHELUAIBHYIO
TEPMHUHOJIOTHIO, OCHOBHBIE
KJIaCChl COBPEMEHHBIX
MaTepHAaJIOB, Pa3JINYHbIC
YPOBHH HUX CTPOCHHS,
CBOMCTBAa, OCHOBHBIC
TEXHOJIOTUYECKUE MPOLIECCHI
MIPOU3BOJICTBA U 00PaOOTKU
U3/ICIHH B MAIIUHOCTPOCHHU.

YMeTb: MOIEIUPOBATh CTPYK-
Typy ¥ CBOMCTBA MaTe€pUaJIOB
Yepes3 TeXHOJIOTUH NOIyYeHUS U
00pabOTKH MaTepHajoB.

Brnaners: HaBbIkaMu BbIOOpa
ONTUMAJIbHBIX BAPUAHTOB TEX-
HOJIOTUH TIPOU3BOACTBA U 00-
pabOTKU U3JIENUH C yYETOM
IPOTHO3UPYEMBIX MOCIE-
CTBHUH PEIIEHUS HA OCHOBE UX
aHaJIn3a.




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

Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect

Oonbem,

Banasl

HNHurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 1

Beenenne. AToMHO-
KPUCTANINYECKOE CTPOECHHE
MmeTaiuioB. UHaumpoBanue
ATOMHBIX IIJIOCKOCTEH 1
HallpaBJICHUM.

Bormpocs! k 3auery

1,2

Mopyns 1

JIab 1

AHanu3 KpUCTaIIINYECKOTO
CTPOEHUSI METAJUIOB U CIIJIABOB

Kommekr 3aganuii k j1.p. 1

Monyns 1

IIp 1

AHanu3 KpUCTAIITNYECKOTO
CTPOEHHS METAJIJIOB: ONpeeIeHIe
OCHOBHBIX XapaKTEPUCTHK
3JIEMEHTAapHBIX sueek bpags,
WHAWIMPOBAHNE aTOMHBIX
IJIOCKOCTEH U HAIIPaBJICHUM.

Kommnekt 3ananuit ais [p 1

Monyns 1

Jlex 2

JledeKThl KPUCTATTHYECKOTO
CTPOCHHS: TOUCHHEIE, TMHEHHBIC,
MTOBEPXHOCTHBIE. METAJIOB U UX
BIIMAHUC HA (1)I/I3I/IT-IGCKI/IC u
MEXaHUYECKHUE CBOMCTBA.

BOHpOCBI K 3a4CTy

3,4




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlek 3

Brusiaue nedexton
KPUCTaTTMUECKOT'O CTPOSHHS Ha
¢du3nUecKue 1 MEXaHUIeCKHe
CBOICTBa METAJUIOB.

Bormpocs! k 3auery
5,6

Monayns 1

JIab 2

MakpocKOnu4ecKuid aHaIHu3
(MakpoaHanu3) CTpYKTYpbI
METAITNYECKUX MaTEePHasIOB.
MUKpPOCKONTUYECKU aHAIN3
(MHKpOaHaIN3) CTPYKTYPHI
MCTAJNIMYCCKHUX MAaTCPUAJIOB

KowmrmuiekT 3aganuii x j1.p. 2

Monyns 1

IIp 2

ITocTpoeHne aTOMHBIX TIOCKOCTEMN
Y HaIlpaBJICHU 1O 3aJaHHBIM
uHaexkcam Musuiepa.

Kommnekr 3aganuit ais [p 2

Monyns 1

Jlex 4

Kpucrannmmzanus 9ucThix
MeTaJuIoB. MeXaHU3MBI
3apOKAEHHS M POCTa KPUCTAJUIUTOB.

Bomnpoce! k 3auery 14,15,17




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

JIek 5

3aKOHOMEPHOCTH KPUCTAJUTU3aLNY,
Kpussie Tammana. 'omorennas u
reTeporeHHast KpuCTaJUIM3alHH.
MonuduiupoBaHie CIIIaBOB.
CrpoeHnue ciuTka.

Bomnpocs! k 3auery 18,22

Monayns 1

JIao 3

ITocTpoeHue auarpammel
COCTOSIHMS CIUIaBa TEPMUYECKUM
METOA0M

Kowmmiekt 3aganuit k j1.p. 3

Mopyns 1

IIp 3

.Mertons1 onpeneneHus
KOHIIEHTPAI[UN BaKAaHCHI U
MECXKY3CJIIbHBIX aTOMOB, SHEPTHUU UX
00pa30BaHUs U SJHEPTUN aKTHUBAIHH
murparun. Pacyer momtHOCTH
BekTopa broprepca, sneprun
JIMCITOKALIMI U CUJI, IEUCTBYIOIINX
Ha JIUCIIOKAITHIO.

Kommnext 3amanuit ais [p 3

Mopyns 1

Jlek 6

CnnaBbl. @a3pl B METAIUTHUECKHUX
crutaBax. [Ipasumo a3 I'ub6ca.

Bonpocs! k 3auery 16,19




Bun

®DopMbI TEKYLIETO

Moayas | yueono | HaumenoBanue tem 3ansituii | Cemect | O0bem, Hurepax
9 N Banabl KOHTPOJIs1 (HaMMEeHOBAHHUE
(paznen) i (yueOHOii padoThI) p q, THB, Y.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Monynb 1 |Jlek 7 | AuarpaMMbl COCTOSHHS 2 2 - Bonpocsr k 3auery 20,21
JIBYXKOMIOHEHTHBIX cucteM. J1C
CIUTaBOB, 00Pa3yIOIINX TBEPIbIC
pacTBOPBI C HEOTPAMUEHHOMN
pactBopumocThio. [IC crinaBos,
KOMITOHCHTBI KOTOPBIX
HEPaCTBOPUMBI B TBEPIOM
COCTOsSHHUU.
Monynb 1 |JIa64 | AHanu3 quarpamMm COCTOSHUS. 2 4 5 2 KommekT 3aganuii x 1.p.4
®a30BBIN U CTPYKTYPHBIHA pa3doop.
WJ13.
Mopyns 1 |1Ip 4 Pacuer nuarpamm cocrosiHus 2 2 5 - Kommnekr 3aganuit ais [p 4

JIBYXKOMITOHETHBIX CHCTEM.
Ompenenenre XHMHUIECKOTO
COCTaBa U 0OBEMHOTO COOTHOIIICHHS

¢as.




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlex 8

JuarpaMmbl COCTOSIHUS CILIaBOB,
00pa3yoIuX orpaHuYCHHbBIC
TBEp/bIe pacTBOPLL. J(narpamma c
3BTEKTUKOH. /[[narpaMmbl
COCTOSIHUSI CILIABOB C
00pa3oBaHUEM MPOMEKYTOUHBIX

¢as.

Bonpocsr k 3auery 20,21

Monayns 1

Jlex 9

JnarpamMMsl COCTOSIHUS CILUTIABOB C
[IEPUTEKTUYECKUM U HBTEKTOUIHBIM
HIpEBPALLCHUSIMHU.

Bonpocsr k 3auery 20,21

Monyns 1

IIp 5

AHanu3 nuarpammsl coctostuus Fe-
C. Onpenenenue CTpyKTypHl,
(a3oBoro cocraBa, XUMUIECKOTO
cocTaBa M 0OBEMHOTO
COOTHOIIEHHUS (a3 YrIepOJUCTHIX

cTAa Wpﬁ NI NARTTIAUHETIY

Kommnekt 3aganuit ans [p 5

Mopyns 1

JIaG 5

UccnenoBanue CTpyKTyphl
YIIJIEPOJUCTBIX CTAJIEH B
PaBHOBECHOM COCTOSIHUM METOJIOM
MHUKpOaHaIn3a.

Kommnekr 3amannii k 1.p. 5

Monyns 1

Jlek 11

Huarpamma cocrosHust «Fe-FesCy.
®da3bl, TMHUN, KPUTHISCKHUE TOYKH.
CtpykTypooOpa3oBaHue crayei

Bompocs! k 3auery 23,24.25




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monayns 1

Jlek 12

Huarpamma cocrostaust «Fe-Ch.
CtpykTypooOpa3oBaHue OCIIBbIX U
rpadUTH3UPOBAHHBIX YyTYHOB.

Bomnpocsl k 3auery 26,27

Mopyns 1

JIab 6

HccenenoBanue CTpYKTYpBI
YIIEPOIUCTHIX YyTYHOB METOIOM
MHUKpPOaHAIN3A.

Kommekr 3aganuii k 1.p. 6

Mopyns 1

IIp 6

Onpenenenne GopMbl TpaduTHBIX
BKJIFOYEHUH COTIIACTHO
I'OCTy3443-87.

Komnnekr 3ananuii nis [p 6

Monyns 1

Cm.p.

CamocTosiTenpHas padoTa 1o
HU3YUYCHHUIO CIIeUaIbHON
JTUTEPATYPHl U 0(HOPMIICHHIO
7a00PATOPHBIX U MPAKTUIECKUX
pabor.

11,75

Monymn 1

ITA

HpOMe)KYTO‘lHaSI aTTcCTaluusa

0,25

10



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 13

N3MeHeHune CBOKMCTB METAIJIOB U
cru1aBoB 0e3 (ha30BBIX
IIpEBPALLCHUM.
DKcrepuMeHTAIIbHbIE
3aKOHOMEPHOCTH IUIACTUYECKON
nedopmaruu. Jlepopmanmonnoe
YIIPOYHCHHE.

Bormpocs! k 3auery 7,8,9

Monynsb 2

JIab 7

HcnblTanue MaTepHuanoB Ha
TBEPIAOCTh

Komnnekr 3agannii k a1.p. 7

Monyisb 2

Jlex 14

Knaccudukaryst 1 BUbI
MEXAaHUYECKUX UCIIBITAHUI:
CTAaTUYECKUE, TUHAMUUECKHE,
yCTanocTHbIe. MeXaHHUECKHE
CBOMCTBA M WX XIPAKTEPUCTHKH.

Bomnpocs! k 3auery 10,11

Monynsb 2

JIab 8

Hcnwrranne o6pa3ioB Ha
pacTsbKeHue.

KowmrmiekT 3aganuii x 1.p. 8

Monyisb 2

IIp 7

OrmpeneneHne MEXaHNIECKIX
CBOWCTB IO TUarpamMme
pacTshKeHUsI.

Kommnekr 3aganuii ans [p 7

11



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO

KOHTPOJIA (HaI/IMeHOBaHI/Ie

OLIEHOYHOI'0 CPeACTBA)

Mopyns 2

Jlek 15

Cratuuyeckoe Harpy>XeHue.
HcnbrTanue METAIIIOB HA
TBEPAOCTh. McnbiTanue Ha
pacTsKEHHUE.

Bomnpocs! k 3auery 11,12

Mopyns 2

Jlek 16

JuHamMu4ueckoe U MUKIHYECKOE
HarpykeHue. VcnelTanue Ha
YAAPHYIO BA3KOCTb U YCTaIOCTb.
MexaHu3MBbl pa3pyLIeHUs

Bomnpocsl k 3auety 12

JIaG6 9

Onpenenenne yaapHOU BA3KOCTH
MaTepuaa.

KowmrmiekT 3aganuii x 1.p. 9

JIa6 10

VYcranoctHas MMPOYHOCTH
Marepualia

KommekT 3aganuii k a1.p. 10

Monyisb 2

IIp 8

[Muxnuyeckoe HarpyKeHue.
OrnpenaeneHre napamMeTpoB UK
HarpyXeHusl.

Kommnekt 3ananuii ais [p 8

Mopyns 2

Jlex 17

MexaHHu3MBI pa3pyLIeHUs
METAITTNYECKUX MAaTEePHAJIOB:
BSI3KOE, XPYTNKOE, KBa3UXPYIKOE,
BS3KO-XPYIKOE, CMEIIaHHOE,
YCTaJlOCTHOE.

Bormpocs! k 3auery 13

12



Bun

®DopMbI TEKYLIETO

Moayas | yueono | HaumenoBanue tem 3ansituii | Cemect | O0bem, Hurepax
9 N Banabl KOHTPOJIs1 (HaMMEeHOBAHHUE
(paznen) i (yueOHOii padoThI) p q, THB, Y.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Mouynp 2 |JIa6 11 | BimstHzE XONOJHON MIACTHYECKOI 2 2 5 2 KommiekTt 3aganuii x i1.p.11
nedopMaliy Ha TBEPAOCTh
MeTalia.
JIa6 12 | ®pakrorpaduyeckuii anaus. 2 2 5 KommekT 3aganuii x i1.p.11
Monyns 2 |IIp 9 AHanu3 Npu4rH pa3pymuieHus 2 2 5 - Kowmmekr 3aganuit as [p 9
3JIEMEHTOB KOHCTPYKLHUH.
CamocTositenbHast pabora 1o 2 8
HU3YUYCHHIO CHeHHaHLHOﬁ
JTUTEPATYPHI U OPOPMIICHUIO
J1a00paTOPHBIX U MPAKTUIECKUX
pabor.
Mopyns [Tocemaemoctsb 2 10
1,2 bb
Mopyns AHKeTHpOBaHHE
1,2
Monynb Tect nTOroBeIi 2 2 100 HToroBoe TecTUpOBaHUE
1,2

13



Bun

®DopMbI TEKYLIETO

Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, Hurepak
. N Banubl KOHTPO.1s1 (HAUMEHOBaHHe
(paznen) i (yueOHOii padoThI) p q, THB, Y.
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)

14



4.2. M u TKM-2

Bun
. @®opMBbI TEKyLIET0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNHurepak P ym
. . banasl KOHTPOJISAA (HAaUMEHOBaHUe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Moy 3 | Jlex 1 IIpeBpaltieHus B yriepoaucTon 3 2 Bomnpocsr k 3agety 30
cTanu Inpu Harpese. Poct
ayCTEHUTHOTI'O 3€pHa IIPU HarpeBe.
Monynsb 3 | JIa6 1 Ornpexaenenue pazMepa 3epHa 3 4 5 Kommekr 3ananuii k j1.p. 1
CTaJiu METOAOM MUKpOAaHaIn3a.
Mopyns 3 |1Ip 1 AHanu3 1uarpamMmsl 3 2 5 Kommnekt 3ananuit ais [p 1
M30TEPMHYECKOTO pacaia
ayCTCHUTA.
Mopnyns 3 |Jlek 2 | M30Tepmuyeckuii pacna 3 2 Bompocs! k 3auery 30

MEePEOXITKICHHOTO ayCTCHUTA.
Bmmsune CKOPOCTH OXJIAXKACHUA Ha
JMCIIEPCHOCTH (heppHUTO-
LIEMEHTUTHBIX CMeceil.

15



Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO

KOHTPOJIA (HaI/IMeHOBaHI/Ie

OLIEHOYHOI'0 CPeACTBA)

Monyns 3

Jlek 3

Knaccudukamms BunoB
TEPMUYECKOi 00pabOTKH.
[Mapametpst TO u dakropsr,
piusgronye Ha Hux. Omxuru 1 u 2-
ro pona. TexHonoruueckue
napameTpbl, Ha3HaYeHHUE, BBIOOD
DEKUMOB.

Bomnpocsl k 3auety 32

Mopyns 3

JIab 2

OTXUT ¥ HOpMaU3alus
YIJIEPOIUCTOH CTAIN.

Kommekr 3aganuii k j1.p. 2

Monyns 3

Ip 2

HasnaueHrie 0CHOBHBIX BHJIOB
OTXKHTa U aHaJIu3 Je(eKTOoB,
YCTPaHUMBIX OTXKUTaMu 1 u 2
pPOIIOB.

Kommuexr 3aganunii muis [p 2

Monyis 3

Jlex 4

[Tpoueccol, mpocxoasuue B
nehOPMUPOBAHHBIX CILIABAX MPHU
HarpeBe. CyIIHOCTb U CTaTUHHOCTb
PEKPHUCTATITN3AINOHHBIX

Bomnpoce! k 3auery 14,15,17

Monyis 3

Jlex 5

MapTeHCcuTHOE peBpalieHuE.
OCOo0OEHHOCTH, KHHETHKA.

Bomnpocs! k 3auery 31

Monayns 3

JIao 3

Pexpucranin3zaiuoOHHBIA OTKUT
cTajiei.

Kommnekr 3agannii k j1.p. 3
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monyns 3

IIp 3

DopMHPOBAaHUE CTPYKTYPHI CTANIEH
B IIpoliecCe 3aKalKku. BiusHue
TEXHOJIOTHYECKUX ITapaMETPOB
3aKaJIKM Ha CTPYKTYpPY U CBOICTBa
CTaJei.

Kommekt 3aganuit ais [p 3

Mopyns 3

JIex 6

3akayika ¢ HOJTUMOP(HBIM U 0e3
MOTMMOP(HOTO TPEBPAIICHHSL.
Buapl 3akanku.

Bompocs! k 3auery 33,39

Monyis 3

Jlex 7

BrnusiHne pa3nudHbIX GakTopoB Ha
MapTEHCUTHOE MpeBpalleHHE.
CniocoOsr 3akanku. Ipsmoe u
00paTHOE MapTEHCHTHbBIE
npeBpameHus IPPEKT namsITu

(hopMBI.

Bomnpocsl k 3auery 31

Monyns 3

JIa0 4

3akanka yriaepoaucTon u
JIETHPOBAHHOW CTaJIH.

KommekT 3ananuii x 1.p.4

Monyis 3

IIp 4

AHanmu3 TePMOKHHETUICKUX
JUarpaMm pacraja ayCTeHHTA.

Kommnekr 3aganuit ais [p 4
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monyns 3

Jlex 8

[IpeBpallenus npu OTIIyCKE.

Bomnpocsl k 3auery 35

Monyns 3

JIex 9

[Ipoueccol ctapenus. BnusHue
TEMIIEPATYPBI U BPEMEHHU BBIIEPIKKH
Ha CTPYKTYpPY U CBOMICTBa
CTaperoLIUX CIUIaBOB.

Bormpocs! k 3auery 39

Monyns 3

IIp 5

AHanm3 u BEIOOP PEKUMOB
ormycka cranei .dopmupoBaHue
CTPYKTYpBbI CTaJlel B Mpolecce
OTIyCKa.

Kommnekr 3apannii mist Ip 5

Monyis 3

JIab 5

OTITyCK yraepoAUCTON CTaNIH.

Kommekr 3aganuii k j1.p. 5

Monyis 3

Jlex 11

[TpokanuBaeMoCTh U
3aKaJIMBA€MOCTh CTaJICH.
JlerupoBanHbIe cTany.
Knaccuduxarus JID no BiausHUIO
Ha TOJIUMOP(HU3M U TIO
B3aUMOJICUCTBHIO C YIJIEPOJIOM.

Bomnpocsl k 3auery 33,38

Monyns 3

Jlek 12

Brnusinue nerupyronmx 3J1eMEHTOB
Ha (a30BbIe PEBPAIICHUS B CTAJISX.
BrusiHue JIerupyronmx 3JIeMEeHTOB
Ha TEXHOJIOTHYECKUE MTapaMeTphl

TO.

Bomnpocsl k 3auery 38
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Bun

®DopMbI TEKYLIETO

Moayas | yueono | HaumenoBanue tem 3ansituii | Cemect | O0bem, Hurepax
9 . Banasl KOHTPOJIsA (HAaUMEHOBaHUe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
Mopyns 3 |JIa6 6 | BiusHue xonuyecTsa yriaepoja Ha 3 2 5 2 KomrmuiekT 3aganuii x 1.p. 6
TBEPAOCTh 3aKAJICHHOU
YTIIEPOJUCTON CTaIH.
Monyis 3 |IIp 6 Br16op craneii o 3a1aHHBIM 3 2 5 Kommunekr 3apanunii myis [p 6
IIPOYHOCTHU U ITPOKAJIMBAEMOCTH.
Monynb 3 |JIa6 7 | BnusiHre CKOPOCTH OXJIaXACHUS 3 4 5
Ha TBEPAOCTH YIIIEPOJAUCTON
CTaJIu.
Monayis3 |Cm.p. | CamocrosTensHas pabora 1o 3 53,75
HU3YUYCHHUIO CIIeUaIbHON
JTUTEPATYPHl U 0(HOPMIICHHIO
a00PATOPHBIX U MPAKTUIECKUX
pabor.
Mopynu 3| I1A [IpomexxyTouHas arrectaus 3 0,25 -
Monyie 3 | Jlek 13 | Xumuko-repmMudeckas o0OpaboTka. 3 2 2 Bomnpocsr k 3auety 40

CYIIIHOCTI), OCHOBHBIC BUbI 1 UX
Ha3HAa4YCHUC.
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®DopMbI TEKYLIETO
KOHTPOJIs1 (HaMMEeHOBAHHUE
OLIEHOYHOI'0 CPeACTBA)

Monyns 3

JIab 8

Biasiaue nerupyromux
2JIEMEHTOB Ha NIPOKAJIMBAEMOCTb
CTaJIY, ONPEAEIAEMYIO METOIOM
TOPLIEBOM 3aKAJIKU

Komnnekr 3aganuii k j1.p. 7

Monyns 3

Jlex 14

Tepmo-mexannveckas 00paboTKa.
OcHoBHbIe BUABL. OCOOEHHOCTH
(bOpMUPOBaHUS CTPYKTYPHI CTAJICH
u craBoB npu TMO.

Bormpocs! k 3auery 40

Monyis 3

JIa6 9

Biusanue nemeHnTanuu Ha
MHUKPOCTPYKTYPY U TBEPIOCTH
YTIEPOIUCTOMN CTAIIH.

KommiekT 3aganuii x 1.p. 8

Monyns 3

IIp 7

MUKpPOCKONUYECKUX I aHAIN3
A30THPOBHHBIX CJIOEB.

Komnnexr 3agannii nos [p 7

Mopyns 4

JIek 15

JlernpoBaHHBIE UHCTPYMEHTAJILHBIE
Y KOHCTPYKIIMOHHBIE CTaIIU
CHETMaTFHOT0 HA3HAYCHHS.
O6nactu npuMeHeHus!.

Bomnpocsl k 3auery 41

20



Bun

®DopMbI TEKYLIETO

Moayas | yueono | HaumenoBanue tem 3ansituii | Cemect | O0bem, Hurepax
9 N Banabl KOHTPOJIs1 (HaMMEeHOBAHHUE
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI

Mopnynsb 4 | Jlex 16 |LBeTHble Crutabl ( MEIHBIE, 3 2 2 Bomnpocsr k 3auety 42
AJIIOMHMHHCBBIC, MAarHuCBEIC,
TUTaHOBbIe). OCOOEHHOCTH UX
CBOMCTB U TEPMHUYECKOI 00paOOTKH.
Oobnactu npruMeHEeHNSI.

Monynb 4 |JIab 10 |3akanka u crapenne 3 4 ) KommuiexT 3aganuii K 1.p. 9
AJIIOMHMHHCBOTO CIlJIaBa.

Monynb 4 |JIa6 11 | MapkupoBKa KOHCTPYKIMOHHBIX 3 4 5 KommiekT 3ananuii x a1.p. 10
MaTepuaioB.

Monyns 4 |1Ip 8 Be160op cTanu 1o 3aaHbIMM 3 2 5 - Komrutekr 3amanmii ayist I[Tp 8
IIPOYHOCTH U NPOKATUBAEMOCTH.

Monyns 4 |Jlek 17 |Hemerammueckne maTepuaiibt 3 2 - Bomnpocs!  3auery 43,44
(TutacTMacchl, KepaMuKa,
pe3uHbl) O6IacTH IPUMEHEHHUSL.
KOMHOSHL{HOHHBIC MaTepHralibl.

Monayns 4 |I1Ip 9 Knaccudukamus 1 MapkupoBka 3 2 5 - Kommuekt 3amanuit mist [p 9

IOBCTHBIX CIIJIABOB.
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Bun

®DopMbI TEKYLIETO

Moayas | yueono | HaumenoBanue tem 3ansituii | Cemect | O0bem, Hurepax
9 N Banabl KOHTPOJIs1 (HaMMEeHOBAHHUE
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI'0 CPeACTBA)
padoThI
CamocTosiTenpHas padoTa 1o 3 38
HU3YUYCHHUIO CIEeLUaNbHON
JUTEPATYPHl K OQPOPMIICHUIO
71a00pATOPHBIX U MPAKTHYECKHUX
pabor.
Mopyns [Tocemaemoctsb 3 10
3,4 bb
Mopyns AHKeTHpOBaHHE
3,4
Mopyns Tect UTOrOBBIA 3 2 100 HroroBoe TectupoBanue
3,4
Hroro:; 180 100+100

CxeMa pacyeTa HTOrOBOro 6ajljia st 04HOMH (PopMBbI 00yUeHHS:

(Texymmii peiiTunr + Pesyabrat nTorosoro recruposanus)/2+ bb(ecaim Bb npenycmorpensr)
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5. O0pa3oBaTre/ibHbIC TEXHOJIOTHH.

ITpu wu3ydyenun kypca «MarepualoBECHUE U TEXHOJOTUS KOHCTPYKIIMOHHBIX
MaTepUajIoB)» UCHOIb3YIOTCS CIEAYIoNe 00pa30oBaTelbHbIE TEXHOIOIMH:

- TEXHOJIOTMM TPAAUIMOHHOrO oOydeHus B Qopme JeKuuil, 1a00paTOpHBIX,
IPAKTUYECKUX padOT U CaMOCTOSITENIbHOM pabOThI CTYIEHTOB;

- “H(OPMALIMOHHBIE TEXHOJIOTUHU — MPEAJIATal0T UCIIOJIb30BaHNE KOMIIBIOTEPA BO
BpEMs [TPOBEICHMS 3aHATUNA, HAITPUMED, «OH-JIAWH» MPAKTUUYECKUE 3aHATHS, BU3Y-
QJIBHBIE JIEKLIUU C MCIIOJIb30BAHUEM IIPE3EHTALMIOHHOTO METOIa O0Y4YEHHUs, DIIEKTPOH-
Hble OJJaHKHA OTYETOB K padOTaM, TECTOBBIM KOHTPOJIb;

- TEXHOJIOTHs OauIbHO-PEHTUHIOBOM CUCTEMBI OLEHKH YCIIEBAEMOCTU CTYJIEHTOB,
BKJIIOYAsi TECTUPOBAHUA KaK (hOpMYy KOHTPOJISl 3HAHUM CTYIEHTOB;

- 3JIEMEHTHI MPOOJIEMHOro 00y4eHHUs B BUJIE HAJIMYMS BOIIPOCOB IPOOJIEMHOT0 Xapak-
Tepa B MPAKTUUYECKUX U JIAOOPATOPHBIX paboTax W TPeOOBAHMIN aHAIM3A MOTYUYEH-
HBIX PE3YJIBTATOB € MTOCJIEIYIOIIUM BBIBOJAOM I10 SKCIIEPUMEHTAIBHBIM U PACUETHBIM
JaHHBIM;

-UHTE€PaKTUBHBIE TEXHOJIOTHH — AUAJIOr0BOE 00yUEHHUE, B X0/1€ KOTOPOTO OCYIIECTB-
JSIeTCSl B3aUMOJICHCTBUE MEXTY CTYIEHTOM U IIpenofaBaTesieM - IpU HEOOXO0AUMO-
CTH 33/1aTh BOIIPOCHI IIpenoaBaTelito B (hopyme.

6. MeToauuecKkue YKazaHusl Mo OCBOCHUIO JUCHUIIJIMHBI

Meronuueckiue pEeKOMEHIAIMU CTYJIEHTY W TPEToJIaBaTellio U3JI0KEHBl B
METOJIMYECKUX YKa3aHUAX K J1a00paTOpHbIM paboTaMm:

1. YueGHoe mocoOue Jijisi BHITOTHEHHUS JJA0OPATOPHOTO MPAKTUKYMa MO KypCy
«MarepuanaoBeeHHE» TSI TEXHUYECKUX HANIPABICHHUH ITOATOTOBKH
6axanaspos/ I'.B. Knesnos [u ap.]. — TonbstT: TT'Y, 2018.- 224 c.

7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Koa xonTposmpyemoi

HaumenoBaHnue
Cemectp KOMIIeTeHI MU (WIH ee
OLIEHOYHOI0 CpeICTBA
YACTH)
2,3 OIIK-5 Mu TKM1

TecroBsie 3amannsa: NeNe 250-500
JIa6 p.Ne 6-12,ITpaxT.p.Ne 4-9
Bomnpocs! k 3agety: NeNe 11-13, 17-28




Koa koHTpompyemoi

HaumeHoBanue
Cemectp KOMIIeTeHIIHHU (W)U ee
OI[EHOYHOI0 CPeACTBA
YacTH)

Mu TKM2

Tecroseie 3amanus: NeNe 250-500

JIa6 p.Ne 5 -11, Ilpakt.p.Nel-4

Bormpocsr k 3adety: NoNe 33-42, 45-50
2,3 OIIK-8 Mu TKM1

TecroBbie 3amanus:NeNe 1-250
JIa6 p.Ne 1-5 TIpakT.p.Nel-3
Bomnpocsr! k 3auety: NeNe 1-10,14-16

Mu TKM2

TectoBsie 3amannsa:NeNe 1-250

JIa6 p.Ne 1-4, 12 ITpakT.p.Ne5-9

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

7.2. TunoBble KOHTPOJIbHbIE 32JAHUSI WM HHbIE MATEPHAJIbI, HEOOX0AUMbIE JJIsl
TeKYILIero KOHTPOJIA

Mu TKM 1

7.2.1. KoMIuieKT 3a/1aHuil K JJabopaTopHoii padore.

Tema: «TUIBI KPUCTATUTMIECKUX PEIIETOK U MIX OCHOBHBIE XapaKTEPUCTHKID
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoanuTk 3amanus k 1abopatopHoii padbore.

1. TInockocTh B KyOMYECKOM KPHCTaJUIE OTCEKAaeT Ha KOOPAWHATHBIX OCSX OTPE3KH, PaBHBIC a; 2B,
¢. Onpenenuth Kpuctautorpaduueckue nuaekcol miockoctu (hkl)?

2. TloctpoiiTe mpocTpaHCTBEHHOE M300pa)keHHE IUIOCKOCTEeH (Ha IMpuMepe Kyba), MMEroIuX

kpucTamorpapuueckue nagexcer (110); (111); (112); (321); (110); (111); (111).

Omnpenenute CUMBOJ HalpaBJeHus, poxosiiero uepes Touku (0, B/3, ¢/3).

[ToctpoiiTe mpocTpaHCTBEHHOE M300paxeHue cienyromux HanpasieHuil B kyoe [100]; [010];

[001]; [100]; [010]; [001]; [110]; [101]; [011]; [111]; [114]; [114]; [111]; [114]; [112]; [111];
[111]; [211]; [311].

5. TloacuuraiiTe 4rcio aTOMOB B siueiiku U koopauHanuonHoe yucio ansg OLK u 'K u I'TTY
PEIIEeTOK.

B w

B) Bemonuuth 5 3aaHuii U'TOrOBOro TeCTa.
Bapuanr 1 (1 eme 10 BapuaHTOB TECTOB)

1. K c10XHBIM KPUCTALTAYECKUM PEIIETKAM OTHOCHT ...
1. xpucrammmueckue Kyouueckrue pemeTKu

2. PEIICTKHU C OOJIBIINM KOJIMYECTBOM aTOMOB
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3. peleTKy, y KOTOPBIX Ha JIOJ0 AJIEMEHTAPHON STYSHKHU MPUXOIUTCS 00JIee OJJHOTO aToMa
4. peuwieTky, y KOTOPBIX Ha JOJIO 3JIE€MEHTAPHOU SYEHKH PUXOJUTCS OJUH aTOM

2. Beibepute cooTBeTcTBYIOIME XapakTepuctuku 1t LK pemerku:
1l.a=b=c;, a=B=y=90; K=12;xk=0,74

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

3. Ykaxurte 0003HaUYEHUS IIJIOCKOCTH B HHIOCKCaX MI/IJ'IJ'Iepa .

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

/ >

/”/,f*”/ ,/
%
/

] 1. [112]
,_7[/ 2. [221]
A 3. [212]

4. [121]

5. CBoiicTBO, 3aKJIIOYAIOIEECS] B HEOJHOPOJHOCTH CBOMCTB MaTepualla B Pa3IMYHBIX
KpHUcTaiorpauyeckux HalpaBIeHUX, Ha3bIBAETCH ...
1. uzorponus

2. aHU30TPONUS
3. TeKcTypa

4. noaumopduzm

7.2.2. KoMIuieKT 3aiannii K JadopaTopHoi padore.
Tema: «/lepeKThI KPUCTAIIIHYECKOT0 CTPOCHUS»
YacTtsp 1. PaccuuTaiiTe paBHOBECHYIO JIOJIIO0 BAKAHCHI MIPU TeMIepaTypax: —
196 °C; +20 °C; %Tn n %Tn 5 09T, Ty, (mo abcontoTHoi mikane). [loctpoiite rpadux
3aBMCHMOCTH JI0JIM BaKaHCHUU OT TeMIieparypsl. Pacu€r cnenaiite mis:
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|1 BapHaHT | AJIFOMHHHUS

2 BapHaHT 30JI0Ta
3 BapHaHT KaIMUSI
4 BapuaHT cepebpa

S BapuaHT MUHKA

6 BapuaHT HUKEIIS
7 BapuaHT IUIATHHBI
8 BapuaHT | MoKOIeHa

Yacts 2. B pacuére na 1 cM® MeTaa oneHnTe: a) SJHEPTUIO TUCIOKALMI TP MX
MaKCUMalbHO BO3MOXHOM mmoTHocTH ~10 cM ; 6) SHepruro BakaHCHM HpPH KX
MaKCHMaJbHO BO3MOYKHOM paBHOBECHOM KOHILIEHTpauMu (BOJIU3M TeMIepaTyphl
raBiieHus ). Pacu€r cuenaiire mis:

1 BapuaHT CBHUHIIA S BapuaHT HUOOUS
2 BapuaHT MeIu 6 BapuaHT cepebpa
3 BapuaHT BaHagUus 7 BapUaHT MarHus
4 BapuaHT a-JKelesa 8 BapHaHT BAaHA/IMS

3a,Z[aHI/IC BBIIIOJIHACTCA HHIWBHUAYAJIbHO, IIO0 BapHaHTaM. BBI60p HYXHOI'O
BapHaHTa OCYIICCTBILACTCA 110 HOMCPY B CIIMCKC I'DYIIIIBI.

7.2.3. KomiuiekT 3aiannii k JadopaTropHoii padore.
Tema: «Makpo 1 MUKPOCKONMYECKHI aHAIN3 CIIABOB
A) OpopMuUTh OTUET IO TEME J1a0OPaTOPHOU PabOTHI.
b) BeimonHuTh 3a1anus K 1abopaTopHoii padore.

1. ITpuroroBuTh Makpouuiid. BreisiBUTH Ha MakpouuMde nedeKThl, HapylIalolUe CIIOIIHOCTh
MeTajula, JTMKBALUIo cepbl U (ocdopa, CTPOEHUE JTUTON CTaIH, BOJIOKHUCTYIO CTPYKTYpPY U T.J. U
3apHCOBATh UX.
2.Kpatko onucaTb METOJUKY IPUTOTOBIECHHS MUKpoLLUTH(a.
3.HccnenoBaTb MHUKPOCTPYKTYpY CTald MM 4YyryHa A0 M IIOCIE TpaBJICHUS. 3apHCOBaTh
Ha0JII01aeMYI0 MUKPOCTPYKTYPY CTAJIH UM YyT'yHa

b) Bemonnuth 5 3agaHuii KTOroBOro TecTa.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.MuxkpocTpyKkTypa CIUIaBOB —3TO..
1. Tun KpUCTaUIMYECKOTO CTPOCHHUS
2. 3epHa WIN KPUCTAJUTUTHI, BUJMUMBIE B OIITHYECKHI MUKPOCKOT Tipu yBenuaeHuu 100-
500pas3.
3. Ctpykrypa nedexroB KP, Bugmmast B 31€KTpOHHBIN MUKPOCKOII.
4. Ctpoenue ciuiaBa, BUIMMOE ITpH yBeanueHuu B 10 pas.
2. YKaXuTe MPaBHIBHYIO TIOCIIEIOBATEIIEHOCTD ONEPAIIUii IPH U3TOTOBICHUH MUKPOILTH(A.
1. Beipeska
2. TpaBnenue
3. lnudosanue
4. ITonmupoBanue
3. Meron baymana npenHazHaveH Ajsl. ..
1. BBIAABJIEHHSI MAKPOCTPYKTYPHI JIMTOW CTaIN
2. BBIBJICHMSI paCPEEIICHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBJICHUS] HEOTHOPOTHOCTH pactpe/ieneHus (JIMKBAIUN) CEPbI
4.BBIABIICHUS TPaHUL] 3€PEH
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4. ITonupoBaHue MUKPOILIH(A TPOBOIAT C LEIBIO. . .
1. ycrpaneHus n300pakeHus MOBEPXHOCTH
2. BBISIBJICHUS TPAHUIL 3€PEH
3. BBISBJICHUS MaKpoAe(PeKTOB

4. BBISIBIICHUS HEOTHOPOIHOCTHU pacrpeaencHus (JTukpamun) pocdopa
5. Pa3peraroriasi CnocCOOHOCTh MHKPOCKOIIA - 3TO. ..

1. BenuumHa, oOpaTHas HaWMEHBIIEMY pACCTOSHUIO MEXAYy [JBYMS TOYKaMH,
BOCIIPUHUMAEMBIMU OTAEIBHO

2. HAUMEHBIIIEE PACCTOSHUE MEXKIY OTJEIHHO HAOII0JaeMBbIMA O0BEKTAMU
3. BeIMuMHA yyacTka o0paslia, BUIUMOI0 B Mpuoope

4. BelMuYMHA, NPONOPLMOHAIbHAS HAUMEHBIIEMY DPACCTOSHUIO MEXKIY JBYMS TOYKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

7.2.4. KoMIuleKT 3a1aHuii K J1a00opaTopHOi padoTe.

Tema: «lcnplTaHuss mMarepualoB Ha OJHOOCHOE pacTsDKEHHME 10 paspbiBa. OmnpexneneHue
MEXaHUYECKUX XapaKTEPUCTUK MPOYHOCTHU U IIIACTUYHOCTH))

A) OpopMuUTh OTUET 1O TEME PadOTHI.

b) BeInoaHuTh 3a1aHUs K PAKTHYECKOU padoTe.

1.3apucoBaTh JaHHYIO BapHaHTOM KpPHUBYIO PACTSKEHUSI B KOOPAMHATAX «yCHIIUE F -
YIJINHEHHE ALy y BpmonsuTs cienyrouee:

2. mpeoOpa3oBaTh B JUMArpaMMy C OTHOCHTEIBHBIMH KOOpAWHATaMH «HampspkeHue O -
OTHOCHTENbHAs Aeopmarus € »;

3. o npeoOpa30BaHHOM JUarpaMMe OINpPEIeNIUTh CICAYIOINE MEXaHUUECKHE CBOMCTRA! E -

O
MOJyJIb YIIPYT'OCTH, OT i -~ 02 - Ipesies TEKY4EeCTH, Os . npeJien NPOYHOCTH, 0 - otHOCHTENBHOE
yJUIMHEHHE, a -CTaTUYECKYIO BA3KOCTh, D-MOy b MIIaCTUYHOCTH.
Bapuanr 1 (1 emte 9 BapuaHTOB AUarpamMm pacTsHKEHUs )

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
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B) Beimonnute 5 3apaHuii HTOroBOro TeCTa.

Bapuanr 1 (u emie 10 BapraHTOB TECTOB)

1. YkaxuTe BIUSTHUE TPUMECEH HA MEXAaHMYECKUE CBOMCTBA KpUCTAJUIa MPH MJIACTUYECKOMN

nehopmanuu:

1. cHmXaT HUCXOJHYIO NIPOYHOCTDb U MOBBIIAKOT IJIACTUYHOCTD

2. YBCIIMYUBAKOT UCXOAHYIO ITPOYHOCTb U CHHIKAKOT INIACTHYHOCTD

3. IPOYHOCTH U MJIACTUYHOCTh HE U3MEHSAETCS
4. TOBBIIAIOT IPOYHOCTb U MIIACTUYHOCTD
2. IlpenenoM BBIHOCIUBOCTHU HA3bIBAIOT. ..

| .HampspKeHHe, IpU KOTOPOM MaTepHall BBIAEPKUBAET 3aJaHHOE YHCIIO LIUKIIOB HATPYKCHUS
2. HampshDKeHHe, NpU KOTOPOM MaTepuai BbIIEP)KMBAET HEOIPAHWYEHHOE YHCIO IUMKJIOB

HarpyxXCeHus

3. HampsKeHUe, 110 JOCTHKEHUE KOTOPOro IPOUCXOUT pa3pylLIeHUe
4. HallpsDKEHUE, MPU KOTOPOM MAaTepHall BBIACPKUBACT MUHHUMAIBHOE YHUCJIO LIMKIIOB

HarpyXeHus

3.Ilpu UCHBITAHUU HA PACTSDKEHUE 00pa3el] Harpy3WiIu 10 HANPSOHKCHUS G1, OCIE Yero Harpysky
CHsiTM. BenuurHa OTHOCUTENBHOTO Y/UTMHEHUST 00pa3ia (pHc.) COCTaBIIsET:

1. 20% 2.8% 3. 4% 4.2%

2 4 8 20 5(%7

4. TBepnocts o bpunemnto YCHOBHO o0o03HaYaeTcs:
1. HRC 2. HRB 3.HB

4. HV

5. Bribepure npaBUIIbHYIO MTOCIIEI0BATEILHOCTD IO BO3PACTAHUIO BETUYUH:

1. oB; oT1; onnt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.5. KomiuiekT 3aianuii k 1adopaTropHoii padore

Tema: «/cripITanust MaTeprUasoB Ha TBEPIOCThHY
A) OpopMuUTH OTUET MO TEME J1abopaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopatopHoit padorte.

1.Jl1s1 mpenmoskeHHBIX MapOK CIUIABOB IMO00paTh METOI U3MEPEHUS TBEPIAOCTH.

2.13MepuTh TBEPIOCTH 0OPA3IIOB.

3.IlepeBectu nmosydeHHbIe 3HaUeHU TBepAocTH B HB. Paccunurars npounocts no bpunento.

B) Beimonnute 5 3agaHuii UTOrOBOTO TECTA.
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Bapuanr 1 (u eme 10 BapraHTOB TECTOB)
1. TBepmOCThIO HA3BIBAIOT. ..
1. ctocoGHOCTH BO3BpaIaTh epBOHAYAIbHbIE (HOPMY U pa3Mephl IOCIIE CHATUS Harpy3Ku
2. c10COOHOCTh MPOTUBOCTOSITH BHEAPEHUIO PYroro 6osee TBEpOro Tea
3. cI0OCOOHOCTH MPOTUBOCTOSITh TMHAMUYECKUM Harpy3Kkam
4. ciocoOHOCTh COXPaHITh OCTATOYHYIO 1e(hOpMALIHIO 11OCIIE CHATUS Harpy3KU
2. Ompenenure COOTBETCTBHE YCIOBHBIX 0003HAYCHUH MEXaHHUECKUM CBOMCTBaM MaTepHUasoOB:

l.oB 1. TBEpIOCTH

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

3. Merox PokBenna npeaHasHaveH g U3MEPEHUS TBEPIOCTH. . .
1. Msarkux maTepuaioB
2. Teepablx MaTepHaioB
3. TloBepXHOCTHBIX CIIOEB
4. W MArKuX ¥ TBEpIbIX MaTepPHAIIOB.
4. YxaxuTe MakCUMaJIbHOE YCHIIME IIPU U3MEPEHUU TBepocTH 1o 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. KomiuiekT 3a1aHuil K JJabopaTopHoii padore.
Tema: «Omnpenenenue yaapHOi BI3KOCTH MaTEPHATIOB)
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.
b) BeimoanuTk 3ananus k 1abopaTtopHoii padbore.

1.IlpoBecTH yaapHbIe UCTIBITAaHUS Ha U3rHO 00Pa3LIOB CTAIM MPU Pa3IMYHbIX TEMIepaTypax.
2.PaccunTarh 3Hau€HUE yAapHOU BA3KOCTU MaTepuaia.
3.IToctpouTts rpauk TemnepaTypHOi 3aBUCUMOCTH YIapHOH BSI3KOCTH HCCIETyeMOM CTalu.
Onpenenuts TeMIEPAaTypHbII MOPOT XJI1aITHOJIOMKOCTH.

B) BemonuuThk 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (u emte 11 BapraHTOB TECTOB)
1. X1aTHOJIOMKOCTBIO Ha3bIBAIOT:
1.V MmenbIIeHrE Ipe/iena MPOYHOCTH IPU MOHMKEHUHU TEMIIEpaTyphbl
2.YmenblieHre Ko3pPUIreHTa JMHAMUYEeCKOH BSI3KOCTH MPH MOHMKEHUH TEMIIEpaTyphbl
3.YMeHbIIeHne (PU3NIECKOTO Mpejiesia TeKy4eCTH TPU TIOHIKEHUH  TeMITEpaTyphl
4.YBenuyeHue npezaesna NpoYHOCTH PU NOHMKEHUHU TeMIIepaTyphbl
2. VYnapnas Bsiskocte KCU ompenenser:
1. YenbHyto paboTy 3apOXKICHHS U PaCIpOCTPAHEHUS TPEIUHBI.
2. YensHyto paboTy pacmpocTpaHEHUs TPEIINHBI.
3. Paboty pa3pylieHus npu AUHAMHUYECKUX Harpy3Kax.
4. Paboty miactuueckoi aedopMariiy Ipu THHAMHYECKUX Harpy3Kax.
3. Tso — 3TO TeMneparypa UCIBITaHUI:
1. T=50°C
2. pu kotopoit KCU = 0,5 MIx / M
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3. npu xKotopoii Habmomaercst 50% BA3KOW COCTaBIAIOLICH B M3J0Me  00pa3ia
4.T = -50°C
4. Onpenenute HakTOpbl, KOTOPbIE CABUTAIOT MOPOT XJIAJHOJIOMKOCTH U3 MOJIOXKEeHHs ] B
MOJIOKEHUE:

l.yMeHblIIeHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILIAaBa
3.yBeIMYEHUE COMIEPKAHMSI TPHMECEH
4. yBenuueHue pazMepa 3epHa

5. YKaxkuTe NpU3HAKU BSI3KOrO pa3pyLICHHUS:

l.0oTcyTCTBHE «IIEHKU» HA 00pasie

2. KpUCTANINYECKUH U3JI0M

3. BBICOKAsI CKOPOCTh PACIIPOCTPAHCHUS TPEITUHBI
4. yaneyHbli U3JI0M

7.2.7. KomiuiekT 3aianuii k jadoparopHoii padore.

Tema: «AHanmu3 xapakTepa pa3pyLICHHs METaUIOB M CIUIaBOB ((pakTorpaduueckuii
aHaJIn3)»

A) OhopMuUTH OTUET 10 TEME MPAKTHUECKOTO 3aHATHS. .
b) BeimonHuTh npakTuyeckue 3agaHusl.

1.IlpoBectn uAEHTHU(PUKALNIO U3TOMOB (YCTAaHOBUTH BHJ H3JIOMOB) H3 Habopa H3JIOMOB
MCTAJNIMYCCKUX MAaTCPHUAJIOB. PaCCOpTI/IpOBaTI) HU3JIOMBEI 110 BUJIaM.
2.3aMepUTh OTHOCUTENIBHOE CYXEHHE 00pa3lloB Y HOBEPXHOCTH XPYIKHUX U BSI3KUX U3JIOMOB.
3. 3aMepuTh [UTMHY YCTATOCTHBIX 30H Ha MMOBEPXHOCTH YCTAIOCTHBIX M3JIOMOB. 3apHUCOBATh M3JIOM U
0003HAYUTH 30HBI HA YEPTEKE.
B) Bemonuuth 4 3aaHusi UTOTOBOTO TECTA.

BapuanT 1 (1 enie 8§ BApHaHTOB TECTOB)
1.®pakTorpaduueckuii aHaINU3 MO3BOJSET ONPEIEIUTD:
1. momaap BSI3KOM COCTaBIISIIONICH B M3IIOMe 00pasiia.
2. yJapHYIO BSI3KOCTh CIUIaBa
3. yCTajoCTHBIE XapaKTEPUCTUKH CILJIaBa
4. TBEPIOOCTH
2.YKaxnuTe NpU3HAKHU BA3KOTO pPa3pyLICHUS:

1.06pazoBanue «eikn» Ha oOpasie
2. KpUCTAJUNTNYECKUN H3JIOM
3. BBICOKasl CKOPOCTb PaclpOCTPaHEHUS TPEIIUHbI
4. yaleyHsli U3JI0M
3.Vkaxure QakTopbl, KOTOPbIE OMPEAEISAIOT XPYIKOE pa3pylIeHHe, Kak HanboJsee OmacHoe:
1. KpucCTaNIIMYECKUI U3JI0M
2. HU3Kasi CKOPOCTh PaCIpOCTPAHEHUS TPELMHbI
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3. OTCYTCTBHE 3HAUMTEIBHOM MpeBapUTEIbHON qedopManuu

4. BBICOKAsi CKOPOCTb PaCHpOCTPAHEHUS TPEIIMHbI
4.YxaxuTe BUJl pa3pyllIeHus, IPU KOTOPOM Ha MOBEPXHOCTHU U3JI0Ma HA0JII01at0T 3 30HBI:
30Ha CTa0MJIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHUS; 30HA J10JI0MA.

1.Bsi3KO€ pa3zpylieHne

2. yCTallOCTHOE pa3pyllieHue

3. XpYIIKO€ pa3pylieHHe

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) BeimonanuTs 3amanus kK 1abopatopHoii padore.

1.3aukcupoBath TEMIIEpaTyphI CIIIABOB MPH OXJIaKICHUN dyepe3 Kaxkabie 30 cek.
2.ITocTpouTh TEPMHUYECKUE KPUBBIE OXJIAXKICHUS CIUIABOB U ONIPEICIIUTh KPUTHUECKUE TOUYKH (Pa30BBIX

MPEBPAILICHUH.
3. ITocTpouTs qrIarpaMmMy COCTOSHUS «OJIOBO-ITUHKY, YKa3aTh HA3BAHWSI IMHUH JUarpamMMbl U (pa3oBbIe

IpeBpanicHrsd, COOTBCTCTBYIOIIUC JIMHUAM JUarpaMMbl.
B) Bemosnauth 5 3agaHuii UTOTOBOTO TECTA.

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

1. TBepaplii pacTBOP BHEAPEHMUS.

2. TBepaplil pacTBOp 3aMELICHMUS.
3. XuMu4ecKoe COeIMHEHHE.

4. Mexanuueckas CMECh.

2.KputnueckuM 3apoabllieM Ha3bIBaeTCs

1. 3apoapI TBepAOH (a3bl
2. TaKoM 3apOo/Iblll, PpOCT KOTOPOTO COMPOBOXKIAETCs MOBbIIIeHneM >Heprun ['nb6ca.

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

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

4.Ha pucyHke IpescTaBieHa quarpamma ......
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1.O1HOKOMITOHEHTHAas

2.C XMMUYECKUM COEAMHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

4.C orpaHU4YeHHON paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSTHUU
5. ABmkymieid 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. KoMIuIeKT 3a1aHuii K JIabopaTopHOii padoTe 1o Teme:
«Ananus auarpamMm COCTOAHUA IBYXKOMIIOHCHTHBIX CUCTCM>»
A) BBINOJIHUTH UHIMBUAYATLHOE 3a1aHHUE.

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 CIjlaBa 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: « MUKPOCKOITMUYECKHI aHAJIU3 METAJIOB U CIUIaBoB. 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 Kpubble oxyaxnaeHus g craine ¢ 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 1mIT.), 9BTEKTOMAHOTO U 3a3BTEKTOUTHOTO CIUIABOB.

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 ¢ cogaepxkanarem 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 TIOJT MUKPOCKOTIOM (hepput?
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 Oy/1eT UMETh BBIIIE TUIACTUYHOCTH?
1) Ciuas 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: «3akainka yriepoaucThIX CTaleh»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeimoanuTs 3amanus k 1abopatopHoii padore.

Omnpenenuts TBEPAOCTH OOPA3IOB 0 3aKalkH Ha pubope PokBenna mo mkane B.
OmnpenenuTs TEMIEPATypy 3aKaJKH MOJYYSHHBIX 00Pa3IOB B COOTBETCTBUH C COJCPKAHUEM
yriaeposa, ¥ BpeMs BBIACPKKU B MEUYH B 3aBUCIMOCTH OT Pa3MeEPOB 00pa3IloB.
[TpoBecTH TEXHOJOTUYECKUM TMPOIIECC 3aKAIKH OOpa3IOB B COOTBETCTBYIOIIMX 3aKAJIOYHBIX
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  3aBHCHUMOCTEH
c(hopMyJIHpPOBaTh BHIBOJIBI.
N3yunth, cxeMaTH4eCKH 3apUCOBAaTh M OMHCATh MHUKPOCTPYKTYPY KOMIUIEKTa 3aKalleHHBIX
oOpastoB npu yBenuaenun x500.
[To 3aganuro mpemnogaBatenss M300pa3UTh HA JUAarpaMMax H30TEPMUYECKOTO MpeBpallleHuUs
ayCTEHUTA Pa3IUIHbIC BUJIbI 3aKaIKHU (M3MeHsisl T HarpeBa U CKOPOCTH oXJiaxaeHus). Onucarsb
(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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- - 1) MapTeHCUT MENKOUT01bYaThIN

vl 2) MapTeHCUT KpYITHOUT 0JIhYaThIN
b 3) MapTeHcuT + TPOOCTHUT

o 4) MapTeHCHUT + IEeMEHTHT

3. KakoB MexaHH3M MapTE€HCUTHOIO MpeBpaIicHUs?

1) Auddy3mnonusiii
2) beznuddy3nonHbIM

4, Kakas ctpykrypa chopmupyercs y ctanu Y8 mpu yKa3aHHOW CKOPOCTH OXJIKICHUS?

.

tc 1) Tpooctur

g 2) MapreHcuT
3) Maptencut + dhepput
— 4)MapTeHcut + HEMEHTUT BTOPUYHBIN

‘x

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.

1. MeracrabunpHas U crabwibHas (OTAEIbHO) JUArpamMMmbl C YKa3aHHEM Ha HUX 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

(U1t cepbIX YYIYHOB) WJIM TMpPOLEHT yriepojna (Mg Oenblx), crnocod MOTy4YeHHs,

XapaKTepUCTHKA METAJUIMYECKON OCHOBBI.

5. Tloctpouts rpaduKu KpHBBIX OXJXKICHHUS JIBYX CIUIABOB (MO 33JaHUIO IMpPENojaBaTels) C
OMMCAaHUEM IPOIIECCOB, MPOUCXOIANIMX B KAXKIOW KPUTUYECKOM TOUKE M MEXAY HUMHU.
DOBTEKTHUYECKasi U SBTEKTOUIHAS PEAKIIHH.

Hown

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) cepwlif ¢ MeIKOIIACTHHYATON
(dhopmoii rpaduTa

2) cepblii ¢ KpyNHOIUIACTUHYATON
dhopmoii rpadura

3) BBICOKONPOYHBIH Ha (heppuTHOM
OCHOBE

4) BBICOKONPOYHBII Ha MNEPIUTHOU
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 UMeEeT JO3BTEKTHUYECKHI Oernblii uyryH npu temneparype 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 TIEPBUYHBIH
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. KoMIuleKT 3a1aHMi K JiaDopaTopHoii 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 BUJIbI TEPMUUECKON 00paOOTKH YIIIEPOIUCTON CTAIH U MTOJIy4aeMble IPU 3TOM

CIPYKTYPHL.
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
(oxJaXkJIeHHEe Ha BO3/1yX€), 3aKaJKy B MacJje 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 MIPEBPAILEHUs ayCTEHNTA, YKa3aTh Ha3BaHUE JTMHUH 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 yBenuueHrneM CKOPOCTH OXJIaXKJICHUS TUCTIEPCHOCTH (EePPUTO-IIEMEHTUTHON CMECH. ..
1. Bo3pacraer
2. yMEHbIIAETCS
3. He U3MeHseTcs
4. W3MEHSETCS MEePUOANICCKH
2.C yBenMuYEHUEM CTETICHH MEePEOXIIaXICHUS YUCIIO 3apObIIIel, 00pa3yIoIIUXCs B €IUHUILY
BpPEMEHU. ..
1. Bo3pacraer
2. yMEeHbIIIaeTcs
3. HE U3MeHseTcs
4.cHayasio BO3pacTaeT, a 3aTEM YMEHbILIAETCSl.
3. Tepmudeckas 06paboTKa, COCTOAIIAs U3 HArpeBa CTajdl B AyCTCHUTHYIO 00JacTh, BEIICPKKU U
OXJIQXK/ICHUS Ha BO3/IyX€ HA3bIBACTCH. ..
1. 3akanka
2. OTIyCK
3. HopManu3anusa
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, 3 MIEPSUUCIICHHBIX CTYKTYPHBIX COCTABIISIOIINX, UMEET..
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. Ompenenuts Ha TBepaoMmepe mo mkaine C TBepAOCTh OTHYIIEHHBIX 00pa3moB IlocTtpoutsb

zapucumocth HRC=f(T,y,, ) st cranu 45 1 0ObSACHUTH IIPUYHHBI [IAJICHUS TBEPIOCTH.
4. (CXemaTHuYECKH 3apuUCOBaTh CTPYKTYpy IOCIE BCEX BUAOB OTIYCKAa U OMHMCATh IPOLECCHI,
HPOTEKAOIINE B YTIEPOAUCTON CTAIM IPH HU3KOM, CPETHEM U BHICOKOM OTITYCKE.

B) BeimorHuThs 5 3a1aHM HTOTOBOTO TECTA.

Bapmuanr 1 (u enie 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa UMEET BBIIIIE TIaCTUYHOCTh?

1) 2) _ _ 3)

oooo : . e ¢°¢°° o OO 0 000 —':' _/:./ __,.'/
PIPINE L E OOOOO S~ 7/
wie o s 00000 %|\\‘\~
°o° * °¢,°° e * e OO O o 0 \ /\jj
@ ¢¢ o * o 0 0 / \\ —
s o ° * o0 / \
PR . ° @ o O 0 0 \-..__ _,-F'-F-'

2. [Ins kakux JieTaieil mpuMeHsIETCSl CPEITHUM OTITYCK?
1) lns M”HCTpyMEHTa, paCCYMTAHHOTO Ha Oe3yAapHbIe HArpy3KH
2) 1y 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 IO TEME J1abopaTOPHON PabOTHI.
b) BeimonHuTh 3a1aHus K 1a00paTOpHOM padoTe.

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

39



2. 3akamuth oOpasmbl oT Temmeparypsl Ac3 + (30...50)°C c¢ BBIIEpKKOW WX MPH YKa3aHHOMN
TeMreparype 15SMUH U OXJa)KJIeHHEM B BOJE M HCIBITaTh HA TBEPAOCTh 10 PokBemty mocie
3akainku (mkana C).

3. Harperp 3akanennsie oOpasubl 10 TemrepaTypbl Acs+(30...50)°C u BblAEpKaTh UX B TCYH
15mMun. Oxmaaute obpasenr Ne 1, mojyiekammii HOpManU3allid, Ha CIIOKOWHOM BO3IyXe.
[Tepenectu obpazen Ne 2, moaiexkaniuii K30TEPMUIECKOMY OTIKHTY, B I€4Yb C TEMIIEPATypOr
690...700°C, BelnepkaTh 30MUH U OXJIAAUTH HAa CHOKOMHOM BO3/1yX€.

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

5. CxemaTHyecKkd 3apuUCOBAThb MHUKPOCTPYKTYpBHI IOCJIE 3aKalKd, H30TEPMUYECKOTO OTXKUTa,
HOpMAaJIM3allil C ONMHMCAaHUEM DPEXHMOB TEPMUUYECKOH 0OpabOTKM M yKa3aHHUEM CYIIHOCTU
CTPYKTYPHBIX IIPEBPAIICHHIA.

B) BeimoaHuTh S 3a1aHU HTOTOBOTO TECTA.

Bapuanr 1 (u ewte 10 BapraHTOB TECTOB)

1. Kakass crtpykrypa chopmupyercs y 3a3BTEKTOMIHOW CTalM TPU H30TEPMHUECKOM pacrajie
ayCTEHUTA 110 IPUBEIEHHOMY pexuMy?

1) [lepaut
0§ 2) @epput + nepaut
T.C T_\ - Ac3 3) Ilepaur + LEMEHTUT BTO
— - - Acl pUYHBIA
4) TpoocTut
5) CopOur
>Lgt

2. VYKaxuTe TEpMUYECKYI0 O00pabOTKy, KOTOpPYI0 HEOOXOAMMO IIPOBECTH TEepel] 3aKaJIKOu
3a9BTEKTOU/HBIX CTaleH.

1) Pexpucrannn3zaunoHHbINA OTHKUT

2) Hopmanu3anus

3) Ornyck

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

1) OTxur NOMHBIH

2) OTKUT HEMOJIHBIN

3) 3akanka moaHas

4) 3akayika HEToJIHast

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. Vkaxure Ha C-00pa3HBIX KpUBBIX TOYKM Hayaja M KOHIA paclajga ayCTeHHUTa IpH
M30TEPMHUECKOM OTXKHIE 110 YKa3aHHOMY PEXUMY.
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1) a,l
: 2)c,d
3)a,c
4) b, |
5)a,d

7.2.15. KomnuiekT 3aaaHuii K JJaboparopHoii padore

Tema: «VccnenoBanue BIUSHUS JIETHPYIOUIUX 3JIEMEHTOB HAa MPOKAIMBAEMOCTh CTajeit

MCTOAOM TOpHeBOﬁ 3aKaJIKn»

6.
7.

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

N3yunth XapakTepUCTUKU MPOKAIMBAEMOCTH, YCTAHOBKY JUIsl TOPLIEBOM 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 JIESTUPOBAHHON CTaleil.
[Iporounts B oOpa3uax jabicku ryonHod 0,5 MM 1mo oOpasylomuMm HIWIMHIApa (C ABYX
IPOTUBOIOJIOXKHBIX MO JMAMETPY CTOPOH).

. 3aMepuTh TBEPAOCTh CTAJIN IO JAJMHE IJIOLIAJ0K HauWHas OT Topla, uyepe3 1,5, a 3atem uepes 3

MM.
[TocTpouTth KpHBYIO IPOKATMBAEMOCTH B KOOPJAUHATAX «TBEPAOCTD - PACCTOSHUE OT TOPLIA».
Hcnons3ys nansele Tabmumsl 17.1, onpeaenuts riiyOMHY MPOKAIMBAEMOCTH YTJIEPOAMCTON U
JIETUPOBAHHOM CTaJei.

B) Bemonnuth 5 3agaHuii U'TOrOBOro TECTA.

Bapuant 1 (1 enie 9 BapuaHTOB TECTOB)

1.

[IpokanmBaeMOCTb 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 kaxoMm yciioBuM o0pasel] (JeTalb) NPOKaIUBAETCS 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 MOKET POKATIMBATHCS HACKBO3b
4. B xakoii cpeie OXJIaXIal0T YIJIEPOAUCTBIC CTaU IPH 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 MO TEME J1a0OpaTOPHOU PabOTHI.

b) BeimonHuTh 3a1anus K 1abopaTopHoii padore.

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

2. OmnmcanWe Ha3HAYCHHS JaHHOTO BHUAAa XHMHKO-TEPMHYECKOH OOpabOTKH, €ro OCTOMHCTB,
HE/IOCTATKOB M TEXHOJIOTUH MTPOBEICHUS.

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

4. IlpencraBuTh peXHMBl TepMHUECKON 00paboTkM B Buae rpaduka mocje JAAaHHOH XUMHKO-
TEpPMUYECKOI 00pabOTKH, €CJIM OHA MPOBOIUTCS.

5. 3apucoBaTh CTPYKTYPY MOBEPXHOCTHOTO CJIOS CTAJIH MOCJIE XUMUKO-TEPMUUECKONH 00pabOTKH.

B) Bemonauths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 ewe 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBII CJI0# 001a1aeT MAaKCUMAIbHON TBEPAOCTHIO MOCIIE. ..
1. memeHTaIUU

42



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 Harpesa + HU3KUM OTITyCK.

3. 3akanka ¢ 850 °C + HU3KHIT 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, eruposanusie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacrioyioXuTe CTPYKTYPHBIE COCTABIISIIOIIME TIO 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 MaTEMaTHUYECKOH 3aBUCHMOCTBIO. ..

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, pacimndpoBaTb 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. Bonnpocsl Kk npome:kyTouHoi arrectamun (MuTKM1)

Ne i/ Bomnpocel k 3a4ery

1 Tunel KpUCTANIMYECKUX PEHIETOK M HMX OCHOBHBIE XapaKTepUCTUKH. OCHOBHBIE
CBOICTBA KPUCTAJJIOB: aHU30TPONHSI U OJIUMOpDU3M.

5 Tunbsl cBs3eii: HOHHAs, KOBaJICHTHas, Ban-nep-Baanbca, wmeramnmueckas. Hx
0COOCHHOCTH U BIIMSIHUE HA CBOMCTBA KPUCTAJLIOB.

3 JledekThl KpUCTAIIIMYECKOr0 CTPOEHUS, FeOMETpUIecKasl KiaccuuKarysl.

4 Toueunsle nedexTsl. MexaHu3smMbl UX 00pa3oBaHHs. 3aBHCHMOCTH pPaBHOBECHOM
KOHLICHTpAllUM BAKAHCUM OT TEMIIEPATyphl.

3) Huddysusa. Mexanuzmsl mud¢ysun. Ilepsoiii u BTOpoit 3akonsl Duka.

6 Hucnokanuu. BiausiHue TUIOTHOCTH AUCIOKALMM HA MPOYHOCTHBIE CBOKMCTBA KPUCTAJLUIA.
Kpuas Opunra. Pacuer TeopeTnyeckoil mpoyHOCTH.

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

8 Hedopmarmonnoe ynpounenue. [Ipupoaa naknena. Tekcrypa aegopmaruu.

9 Jedopmarus MOMMKPUCTATHYECKUX TeJI. 3epHOTPAHUYHOE YIIpOoyHeHue. 3akoH XoJuia-
Ilerya.

10 MexaHu3Mbl MIACTHUECKON AedopMalii: CKOJIbKEHUE, JABOWHUKOBAHUE, MEXaHH3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M (D Y3HOHHON TOI3YUECTH. .

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

12 HcnbiTanue MeTannoB Ha TBEPAOCTh. McnibiTanue Ha pactsikeHue. McnpiTanus Ha
YIapHYIO BSI3KOCTb M IIMKJIMYECKYIO IIPOYHOCTb.

13 Pazpymenue xpynkoe u Ba3koe. TemneparypHslii HOPOT XJIaTHOJIOMKOCTH.

14 TepMmoauHamuueckue ocHOBBI  (a3oBbix  mnpeBpauieHuil. (Tepmoaunamuueckue
NOTEHIMAJIB, (pa30BOe paBHOBECHE, BTOPON 3aKOH TEPMOIMHAMMKH. )

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

16 da3pl B cru1aBax. XMMHUYECKHE COETMHEHUS

17 Kpucrannuzanus u ee stansl. KpuTuueckuid 3apoablil U 3aBUCUMOCTD €T0 pa3MEpPOB OT
CTEIIECHU NTEPEOXIIAKICHHUS.

18 3aKkOHOMEPHOCTH KpucTtaum3auuu. Kpusele Tammana.

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

20 MeToap!l nocTpoeHus auarpamm cocrosiHus. [pasuno ¢as I'nboea.

21 OcHoBHBIE THUMBI auarpamm coctosiuus. [IpaBuna konoxawl. Kpucrammmzamus wu
CTPYKTYpOOOpa3oBaHHE CILUIABOB.

29 BnusHue mpumeceld Ha mpolecchl KPUCTAUIM3AlMM M PEKOMEHJAIMM 10  HX

MCII0JIb30BaHUIO.

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

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

25 3aBHUCUMOCTbH CBOMCTB CTAJIEH OT COAEP KaHUA YIIIepoa.

26 H.c. xenezo-yrnepon MeractabuwibHasg. Kpucrammsanus M CTpyKTypooOpa3oBaHue
OenbIX uyryHoB. O01acTh MPUMEHCHHS.

27 J.c. xxene3o-yrinepoj crabmibHasg. Kpucrammmzanus u cTpyKTypooOpa3oBaHUE CEPBIX
qyryHoB. O01acTh NPUMEHEHHUSI.

28 Knaccudukanmst ceppix uyryHoB. CrmocoObl 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 ayCTEHUTHOIO 3€pHa.
Onpeznenenue 6auia 3epHa.

30 IIpeBpamienuss aycTeHWTa NpU  OXJaXJIeHUW. JluarpamMma H30TEPMUYECKOTO
IPEBpALLCHHs] ayCTEHUTA.

31 BausiHue ckopocTH OXJIaXJeHHMs Ha CTPYKTYpY M CBOWCTBa cTajeil. XapakTepUCTUKH
JMCIIEPCHOCTH MUKPOCTPYKTYD.

32 MapTtencutHoe npeBpanieHne. OCHOBHbIE OCOOEHHOCTH, KHHETHKA IPEBPALICHHUS.

33 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTHYECKHE ITAPAMETPHI.

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

35 Crioco0bI 3aKaJIKH. 3aKaTMBAEMOCTh M MPOKAJTMBAEMOCTD CTaJICH.

36 3akasika 0e3 moJMMOp(HOTO MPEeBpaICHHUS.

37 [TpeBparieHus npu OTIyCKe.

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

39 lemvm OTIIyCKa, UX Ha3HAYEHUE, CTPYKTypa CTajlel Iocie OTIYCKa, pa3inyus B
CBOWCTBAX.

40 CraauiiHOCTB MPOLIECCOB CTapeHUs. BiMsHNE TEXHOIOIMYECKHX apaMeTpoB
TEPMHUECKON 00pabOTKHN HA CTPYKTYPY M CBOMCTBA COCTAPEHHBIX CILIABOB.

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

42 M3MeHeHHe CTpPYKTypbl U CBOMCTB Je()OpPMUpPOBAaHHBIX METAIJIOB IIPU Harpese.
CymHOCTb, IBWXKYIIAS CHJIA U CTAIUHHOCTh PEKPUCTANIN3AIMOHHBIX MPOILIECCOB.

43 BnusiHue nerupyromux 3J1eMEHTOB Ha OJUMOP(hU3M XKele3a U TeMIepaTypsl (pa3oBbIX
npespameHnid. Kinaccudukarms JIO no tuny B3anuMoJeHCTBHS € YTIIEPOAOM.

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

45 HOpPMAaJIM30BaHHOM cOCTOsiHUM. Kitaccudukanys JerupoBaHHbBIX CTaIe Mo COIepIKaHUI0
JICTUPYIOIIUX 3JIEMEHTOB.

16 Ocnosnble Buabl XTO. CymHOCTb, TEXHOJIOTHYECKHUE NTapaMeTpsl, HazHaueHue. Ctaauu
XTO

47 [lemenTanusi, CyliHOCTb, BUbI, (POPMHUPOBAHUE CTPYKTYPHI lIeMeHTOBaHHOTO ciiosi. TO
110CJIE [IEMEHTALINN.

48 A3zotupoBanne PopMHpPOBaHKE A30TUCTHIX (Pa3 B MOBEPXHOCTHOM cioe. [IpenmyiecTBa
Y HEJJOCTAaTKH a30THPOBAHUS M IIEMEHTAIUH.

49 Hutponemenranus, nuanupoBanue, 6opupoBanue, 1uddy3rnoHHas MeTauIu3amsl.

50 CymHoCcTh U BUABI TePMO-MeXaHHuecKoil 00paboTku. OcobeHHOCTH (opMHUpPOBaHUS
CTPYKTYpPHI U cBOMCTB ci1aBoB nipu TMO.

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

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

53 Hewmerannnuecknue marepuaisl (I1aCTMACChl, pe3uHBbI, cTekia) OCOOEHHOCTH CTPOCHUS,
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CBOIiCTBa, 00JaCTh MPUMEHEHMUSI.

Komnosunmonnsie Matepuainbl. OCOOEHHOCTH CTPOCHHS, CBOHCTBA, 00JIACTh
MIPUMEHEHUS.

7.3.3. Kputepun u HOpMbI OLEHKH

®opma
NpOBeIeHUs
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTalu
2,3 3ayer Ecnu utoroBsiii pedTHHT
«3aUTCHO»
cocraBiusieT 40 u 6onee OannoB
Ecau utoroselii pedTUHT
«HE 3a4TEHO» cocTapiisieT 39 6ajuioB U MeHee

0am1oB
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueOHO-
ABTOpPBI, COCTABUTEJIH 3ar;1aBue (3aroJioBoK) I'ox u3nanus ouodamorexe /
n/n MeTOoANYECcKoe mocooue,
HaumenoBanue
NMPaKTHUKYM, IP.) 3EC
IL. A. Bombipes, Marepuanosenenue : yaeonoe nocodue / 1.
C. B. Jlanbixos A. bonasipes, C. B. aBoios, JI. W.
1 . HOB, [Tonosa, M. H. TroprkoB. — Boutoraa : Y4yebHoe mocodue 2020 OBbC Jlanp
JI. 1. Ilonoga,
M H. T WUn¢pa-Nnxenepus, 2020. — 424 c. —
-1 1I0pprOB ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueonuk / C. H.
C. U. boromyxos, boronyxos, E. C. Ko3uk. — 2-e u3n. —
2 E. C. Ko3uk MockBa : Mamunoctpoenue, 2020. — 504 YueOmmK 2020 IbC Jlans
c. — ISBN 978-5-907104-39-6.
MartepuanoBenenue : yaeOHoe mocodue /
1O. I1. 3emckoB. — Cankr-IletepOypr :
3 1O. I1. 3emckoB JTams, 2019, — 188 ¢. — ISBN 978-5-8114- VYuebHoe mocodue 2019 OBbC Jlaab
3392-6.
4 | Imutpenko B.IL., MatepuraaoBeeHue B 2016 SBC
Manyiinosa H.b MAITHHOCTPOCHUH [DNeKTpOHHBIH YuebHoe mocobue "ZNANIUM.
COM"

pecypc]




8.2. lonoiHMTE/ILHAS JIMTEPATYPaA

Tun (yueOHuk, yueoHoe

KoaunuecTBO B
HAY4YHOMH

Ne nocooue, yueOHO-
w/n ABTOpBI, COCTABUTEJIH 3aryiiaBue (3aroJI0BOK) MeToIeckoe HocobHe, Ton u3nanus oubamnorexe /
HpaKTHKYM, Ap.) HanmeHnoBanme
IBC
1 | Comanes FO.IL. [u ap.]; | CrienuasibHbIC MaTepHAaIIbI B Vuebnuk 2014 DBC
nox pea. FO.I1. Connena MAaITHHOCTPOCHHUH [DNeKTpOHHBIH "IPRbooks"
pecypc]
2 O. A. Macanckuii [u MatepurajaoBecHHEC U TEXHOJIOTHH VYueGHoe nocodue 2015 5bC
ap.] KOHCTPYKIIMOHHBIX "ZNANIUM.
MaTepUaioB [ DNEKTPOHHBIN pecypc]| COM
3 | Apsamacos B.b [u ap.]; | MarepuanoBeneHne U TEXHOIOTHS VueGHMK 2011
IIOJ pex. KOHCTPYKLIMOHHBIX MaTepHUaioB ObC
B. b. Ap3amacosa, [DnekTpoHHBIN pecypc] «bubmuorex»
A. A. Yepenaxuna
4 | T".B. Knesros [u ap.]. YuebHoe MocoOue I BHITOIHEHHS JlabopaTopHbIit 2016 Penosuropui
71a00paTOPHOTO MPAKTUKyMa T10 NPaKTHKYM Iy

Kypcy «MatepuanioBeaeHue s
TEXHUYECKUX HAMpPaBICHUN
MOJITOTOBKY 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 KoaunyecTBo PexBu3nTHI 10r0BOpa (1aTa, HOMEpP, CPOK
n/n JIMIEH3UH 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 JieiicTBus - Oeccpouno; JloroBop

No 727 ot 20.07.2016r., cpok
JENCTBUA - 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 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ne Ap- 00LEKTOB 1151 NPOBEACHUs . IlepeyeHb OCHOBHOI0 000PY10BaAHMS
/1 | NMPaKTHYeCKUX U JJA00paTOPHBIX 3aHATHIA,
NMOMeNIeHUH JIfl CAMOCTOATEILHON
pa6oThl 00ydyaoumxcs (HoMep ayAUTOPUN)
Aynuropus OKpaH TeJIEBU3UOHHBIM,
Be6KOH(1)epeHHI/H>'I murpmMa, NpOKCKTOPLI HAa ITATUBC, CTOJ
VITK-807 IpEenoAaBaTeNbCKUA, CTYI
IpenoaaBaTeNbCKU,
TpaHCIapaHT-TIePETIKKA,
CHUCTEMHBIH OJIOK
Aynuropus DKpaH TeJIEBU3UOHHBIM,
BeOKOHpepeHInu HIMPMa, MPOKEKTOPHI Ha IITATHBE, CTOJI
VJIK-810 IPEenoaBaTeIbCKUH, CTYI
IpernoaaBaTeNbCKUiA,
TpaHCIapaHT-IIEPETSIKKA,
CUCTEMHBIN OJIOK
JIaboparopus "TepmoobpaboTka Crosibl y4eHHUYECKHE JBYXMECTHBIE, CTOI
MatepuaioB" YueOHas ayaAuTOpHs IS 71a00paTOPHBIM, CTOJ MPENnoaBaTeIbCKU,
IIPOBE/IEHUS J1abOPaTOPHBIX PadoT. CTYIN IIpenoAaBaTeIbCKUM, J0CKa
1 E-105 ayTuTOpHAast (MenoBas),
Mmetauorpaduyeckuii Mukpockon MUM-
7. Ileun, TBEpAOMEPBI, TEPMOIIAPBI, CTAHOK
MIOJINPOBAJIbHBIN
VYyeOHast ayTuTOpus AJIs IPOBEICHHUS Cronsl YUYEHUUYECKHE (MOHOOIIOKN)
3aHATUN JEKIUOHHOTO THUIA. YueOHas JBYXMECTHBIE, CTOJI IPENOAABATEIbCKUN,
ayIUTOPHS IJIs IPOBEICHUS 3aHATHH CTYIN IIPeNnoAaBaTeIbCKUM, J0CKa
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus AJsl | ayAUTOpHasi (MeaoBas). DKpaH HaBECHOM,
KYPCOBOTO IPOEKTUPOBAaHUS (BBINOIHEHUS CTallMOHApHBIA  IPOEKTOp, MpoIEccop,
2 | KypcoBbIX paboT). YuebHas ayIuTopus 1Jis MBIIIb  KOMIBIOTEPHAs,  IyJAbT  AJA
MIPOBEJICHUS TPYIIOBBIX M MHIMBUIYaJIbHBIX | IPOEKTOpa
KOHCYJIbTAlli. YueOHas ayuTopus s
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
IIPOMEXYTOUYHOM aTTeCTaluu.
I'-326
JlabopaTtopus «Metammorpadus. CTOJIBl yYEHUYECKHE JBYXMECTHBIC, CTOJ
VYuebHas ayIuTOpus Ui IPOBEICHUS 71a00paTOpPHBIH, CTOJ MPEnoAaBaTeNbCKU,
abopaTOPHBIX padoT. CTyI MPENO/IaBaTEeIbCKUH, JTIOCKa
3 | E-204 ayIuTOpHast (MenoBas), MaKeTbI
KPUCTAIITNYECKUX PpEIIEeTOK, aTiac
MHUKPOCTPYKTYpP,  MeTaJuiorpapuuecKuit
Mukpockon MUM-7.
KomnbroTtepHslii kinacc. Yuebnas ayautopust | Ctossl YUEHUYECKUE JIBYXMECTHBIE
4 JUTSI TIPOBEICHUS 3aHATUH JICKIIMOHHOTO THMA. | (MOHOOJIOK), Jlocka TpeXCeKIMOHHAas
VYuebHas ayIuTOpHs Ui IPOBEICHUS ayIuTOpHast (MenoBas), CTOJ
VYyeOHast ayuTopus A1 IPOBEICHUS MIpenojaBaTeNbCKHi, CTYJ
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs
. Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS
N/ | MPaKTHYeCKUX U JIA00PaTOPHBIX 3aHATHIA,
NMOMeENIeHU JJIfl CAMOCTOATEILHON
paboThl o0ydyaoumxcs (HoMep ayJAUTOPUN)
nabopaTtopHbIX paboT. YueOHas aynuTopus IpernoaaBaTeNbCKUIA, MIPOEKTOP
JUTSL KYPCOBOTO TIPOEKTUPOBAHHUS MYJIbTUMEIUIHBINA,IKPaH AJI TPOEKTOpa ,
(BBIMOJTHEHHUS KYPCOBBIX paboT). YueOHas TymOa HamoJibHas. TyMmOa HacTOJbHAas,
ayTUTOPUS JIJISl IPOBEIACHMSI TPYIITIOBBIX H Kadeapa
WHIUBUAYAIbHBIX KOHCYNIbTAUN YueOHas
ayTUTOPUS JIJISl IPOBEACHMUS 3aHATHHA
TEKYIIETr0 KOHTPOJIS ¥ MPOMEKYTOUHON
aTTeCTAIHH.
E-214
Y4eOHast ayTuTOpUs AJIs IPOBEICHIS Croutbr YYCHUYCCKUE TPEXMECTHBIC
3aHSATUN JEKIIMOHHOTO THUIA. Y4eOHas (MOHOOJIOKH), CTOJI MPEnoJaBaTEIbCKUIA,
ayTUTOPUS JIJISL IPOBEIACHMUS 3aHATHHA CTYIN MPEToAaBaTEeIIbCKHA, J0CKa
CEMHHApPCKOTo THMAa. Y4eOHas ayTuTOpus As | ayAUTOPHAS (menoBasi), Kadenpa
5 | KYPCOBOTO NPOEKTHPOBAHHS (BBITTOJTHEHUS HACTOJIbHAs
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U MHINBHIYaTbHBIX
KOHCYJbTalMil YuebHas aynuTopus i
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
MPOMEeXyTOouHOI arrectaruu. ['-302
Kommprorepnsiii  kmacc. [lomemenue mnsa | Cton ydeHMuecKuit-26 mrT., cTyna-26 ImiT.,
CaMOCTOSITETTbHOM paboTHLI. VYyeOHasi | KOMIIBIOTEP C BBIXOJOM B CETh WHTEPHET-
ayUTOpHUsl i1 TIPOBEACHHsS  3aHATUN | 16 mmiT.
CEMHHApPCKOTo TUMNa. YueOHas ayIuTopus JUis
KYpPCOBOTO TPOCKTHPOBAHUS  (BBITIOTHCHHS
6 | KypcoBbIX paboT). YueOHas ayauTOpHUs UIs

MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJbTallMi. YueOHas ayauTopus Ajs
MIPOBEJEHUS 3aHATUH TEKYIIEro KOHTPOJI U
IIPOMEXYTOYHOH aTTeCTaluy.

I-401
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