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1. Ilean ocBoeHHsI AUCHHUILINHDBI

Llenb OCBOEHHUS OUCHMIUIMHBI — JaTh TNPEACTABICHHUE O B3aUMOCBS3H MEXAY COCTAaBOM,
CTPOEHHEM U CBOIICTBAaMH MaTepUaJIOB; TO3HATh 3aKOHOMEPHOCTH UX U3MEHEHHUS 110]] BO3JICHCTBHEM
BHEIIHUX ()aKTOPOB M CHOCOOBI MpHUIAHHUS OCOOBIX CBOWCTB MarepuaiaM sl ux 3(QGEKTHBHON

OKCIITyaTalluu.

2. Mecrto aucuuminnsel B ctpykrype OIIOITI BO

JIMCUIMTUIMHBI ¥ IPAKTUKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs AaHHas TUCIUILINHA: QU3NKA,

XUMMU.

JIMCUMIUIMHBI U TPAKTUKH, JUISI KOTOPBIX OCBOCHME JAHHOM TUCLMILIMHBI HEOOXOAMMO Kak
"Hage:XxHOCTh TEXHUYECKMX CHCTEM U TEXHOI€HHbIH puCK",

Ipe/IecTByromee: -

"IIpon3BoacTBeHHAs ©€30MacCHOCTh",

"IIpombliieHHAs

0e30IIacCHOCTE | HpOI/ISBOI[CTBeHHHﬁ

koHTposs", "BesomacHas okcruryaranmus 0O0BEKTOB SHepretuku", "besomacHas oSKcruTyaranus
HACOCHBIX, KOMIIPECCOPHBIX cTaHIMi, HedTeba3 u A3C", "bezonacHas skcrutyaranus 000pya0BaHuUs
MaIlIMHOCTPOUTENTbHBIX TTPou3BoACTB", "[loMCK M aHAIM3 MHHOBALIMOHHBIX TEXHUYECKUX PEIICHUMA
B 00JacTH TeXHOC(EepHOU Oe30macHOCTH", U ..

3. IInanupyembie pe3yJbTaThbl 00y4eHHs

[1K-7.9 IIpoektupyer
TEXHOJIOTHUECKUE
MPOIIECCHI CO3IaHUS
MarepuaioB U UX
00pabOTKH C IENBbI0
TOCTHXKEHUS TpebyeMoro
YPOBHSI (PU3HKO-
XMMUYECKHX CBOMCTB

DopmupyeMbIe H NuaukaTopsl IInanupyemsble pe3yJbTaThl 00y4YeHHS
KOHTPOJIHpYeMble 10CTHKEHU ST
KOMIIeTeHIUH KOMIIeTeHI U
(K0J1 1 HAMEHOBAHUE)
[1K-7.8 Monenupyer 3HaTh: CEUAIbHYI0 TEPMUHOJIOTHUIO,
HK-7. Crnocoben  mpuMeHsTH |(hH3MYSCKHE M XMMUYECKUE| OCHOBHBIE KJIACChI COBPEMEHHBIX
(bynnavenTaibHbie SHAHWA, oy cTeMBl, SIBICHUS U MarepuasoB, pa3IMyHble YPOBHU MX
MOJYYCHHBIC B obnactu v
[IPOLIECCHI TPU CTpOEHUS, CBOMCTBA,
MaTeMaTU4YEeCKUX u ()
CCTECTBEHHBIX HayK, s [MPOEKTUPOBAHUU MOCJIeI0BATENbHOCTh (POPMHUPOBAHUS
HCII0JIb30BaTh UX B (MAarcpraoB CTPYKTYPBI 1 CBOWCTB MarcpualioB B
npodeccHoHabHOM 3aBHCUMOCTH OT BHJIa BHELITHETO
JACATCIBHOCTHU

BO3/ICHCTBHSI, Ha3HAYCHUE MATEPHAJIOB U
00J1IaCTH WX MPUMEHEHHST; OCHOBHBIE
BUIBI TEPMUYECKON U XUMHUKO-
TEpMHUYECKO 00pabOTKHU CIJIABOB.

VYMmeTh: pacno3HaBarh (PU3HUECKYIO
CYILIHOCTb SIBJIEHUH, IPOUCXOAIIMNX B
Marepuajiax B YCIOBUAX IMMPOU3BOJACTBA U
sKcruTyaranuu. CBs3bpIBaTh (pU3NUECKUE U
MeXaHWYeCKHE CBOWCTBAa MarepraioB ¢
TEXHOJIOTMYECKUMH MTPOLIECCAMU
MPOU3BOJICTBA, U UX IKCIUTYyaTAIIMOHHOMN
HAJEKHOCTBIO U I0JITOBEYHOCTBHIO.




BrnaneTs: coBpeMEHHBIMU METOAMHU
aHaJIM3a B3aUMOCBSI3U XHMHUYECKOTO
COCTaBa, CTPYKTYPHI M CBOICTB
MaTepuaioB, METOJaMU UCCIICAOBAHUS
CTPYKTYpPBHI U CBOMCTB MaTepHalsios,
HABBIKAMH BBIOOpA ONITUMAITBHBIX
croco60B 00pabOTKHU MaTEPHAJIOB U
KOHTPOJISI Ka4eCTBa.




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

Bbaibl
AUCTAHIH
OHHasi
Bux ¢.o. ©
Monayasb | yueono | HammenoBanue tem 3ausituii | Cemect | O0beMm, HNurepak OPMBI TERYIIETo
. N Baibl KOHTPOJIs1 (HAUMEeHOBaHMe
(paznen) i (yueoOHoii padoThI) p q, THB, Y.
OLICHOYHOI0 CPeACTBA)
padoThI
Monynb 1 |Jlek 1 | Beenenue. AtomMHo- 2 2 2 Bompocsr k 3auery
KPUCTAJUTNYECKOE CTPOCHHUE 1
MeTtauioB. UHauuupoBanue
ATOMHBIX TUIOCKOCTEN U
HaIlpaBJCHUI.
Monysb 1 |JIa6 1 | AHanm3 KpUCTaLIMYECKOTO 2 2 5 4 KommiexT 3ananuii x 1.p. 1
CTPOCHU METAJIJIOB U CIIJIaBOB.
Mopyns 1 |1Ip 1 OCHOBHBIE CBOWCTBA (JOPMOBOYHBIX 2 2 3 - Kommext 3amanuit muist [p 1
" CTCPIKHCBBIX CMECCHU
Monysb 1 |Jlek 2 | Tunsl cBsseii B kpucTasiax. 2 2 2 Bomnpocs! k 3auety
JedheKTs KpUCTAILTHIECKOTO 2
CTPOEHUS: TOUEUHbBIE, INHEUHbIE,
ITIOBCPXHOCTHBIC.




Banabl

JUCTAHIH
OHHAA
.0.
Bun @ ®opMBI TEKYLIETO
Moayasb | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, HNurepak P y
9 . banabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI

Monyis 1 |JIa6 2 | Kpucrannorpadudeckue HHIEKCHI 2 2 5 KommiexT 3aganuii k m1.p. 2

IJTOCKOCTEW U HalpaBJIEHUH.
Monynb 1 |Jlexk 3 | Todeunsie Jed)eKThl U HX BIHSIHAC 2 2 4 2 Bompocsl k 3auery

Ha CBOMCTBA KPUCTAJLJIOB. 45

Huddysus. 3akonsr Ouka.
Monynb 1 |JIa63 | MakpoCKONMYECKHH aHAITU3 2 2 5 Kommnuekt 3ananuii x a1.p. 3

(MakpoaHanu3) CTPYKTYpbI

MCTAJUIMYCCKUX MaTCPUAJIOB.

MUKpPOCKONTUYECKU aHAIN3

(MHKpOaHaIN3) CTPYKTYPHI

MCTAJUIMYCCKUX MaTCPUAIIOB
Mopyns 1 |1Ip 2 TexHonmorus n3roToBJIEHUS 2 2 3 - Kommunekr 3ananuii ais [p 2

JUTEHHON (POPMBI




Banabl

AUCTAHIH
OHHAs
.0.
Bt b ®opmMbI TEKYyLIET0
Moayasb | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, HNurepak P yim
. N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI

Monyib 1 |Jlexk 4 | JIuneiinsie nedexrsr KP. 2 2 1 Bompocsl k 3auery 6

Teopernueckas U peajibHast

MPOYHOCTH KPUCTAIJIOB. BiusiHue

ne(EeKTOB KPUCTAILTHIECKOTO
Mopyns 1 |Jlek 5 | Tepmonunamudeckue OCHOBBI 2 2 1 Bompocs! k 3auety 14,15

(a3oBbIX NpeBpaLICHUH.

KpI/ICTaJ'IJ'II/ISaLII/ISI YUCThIX MCTAJIJIIOB
Monyis 1|JIa6 4 | Iloctpoenne auarpamMmel 2 2 5 Kommiext 3amanuii k 71.p. 4

COCTOsAHUA CIIaBa TCPMUYCCKUM

METOAOM
Mopyns 1 |1Ip 3 Omnpeienienne GOpMbI U pasMePOB 2 2 3 Kommnexr 3amanuit muist [p 3

JINTOU 3arOTOBKU U JINTEHHOMN
MOJIEN




Basbl
AUCTAHIH
OHHasl
Bt b DopMBI TEKyLIETr0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P yi
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Mouynb 1 |JIek 6 | 3aKOHOMEPHOCTH KPHCTAJLIN3AIHH, 2 2 1 Bompocsr k 3auery 16,17
Kpussie Tammana. 'omorennas u
reTCporcHHas KpucTtauiu3alunu.
Monynb 1 |Jlek 7 | Cnnabl. @a3pl B METANIMYECKUX 2 2 2 - Bompocker k 3auery 18,19
crutaBax. [Ipasumo a3 ['ub6ca.
Monynp 1 |JIa6 5 | AHanu3 quarpamMm COCTOSIHUS. 2 4 6 8 2 Kowmmnexr 3aganuii k 1.p.5
@Da30BbIl U CTPYKTYPHBIN pazoop.
3.
Mopyns 1 |1Ip 4 Haznauenue u obuiee ycTpoicTBO 2 2 3 - Kommunext 3amanuit ais [p 4
YHUBEPCAIBHBIX METAILIOPEIKYIIUX
CTaHKOB




Banabl

JAMCTAHIU
OHHAas
.0.
Bun @ ®opMBI TEKYLIETO
Moayasb | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, HNurepak P y
. . Bbaisl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI

Monyis 1 |[JIex 8 | JlmarpamMMsl COCTOSHUS 2 2 1 - Bompocsr k 3auery 20,21

ABYXKOMIIOHCHTHBIX CUCTEM.

MeTo1bl TOCTPOEHHUS.

JC crutaBoB, 00pa3yrommx

TBEP/bIE PACTBOPEI C

HEOI'PaWYEHHOU PACTBOPUMOCTBIO.
Monyib 1 |Jlek 9 | AC cnnaBoB, KOMIIOHEHTBI KOTOPBIX 2 2 Bompocsr k 3auery 20,21

HE paCTBOPUMBI B TBEPIOM

coctosiHuu. [IpaBuiia KOHOIBI.
Mopyns 1 |IIp 5 Kraccudukanms u 2 2 3 2 Kommuexr 3apanuii quis Ip 5

KOHCTPYKIUA TOKAPHBIX PE3LOB
Monysb 1 |Jlek 10 |[dnarpaMmbl  COCTOSHHS  CILIaBOB, 1 Bompocsr k 3auery 20,22

obpazyromux OTpaHUYICHHBIC

TBepAble pacTBOphl. Jmarpamma c
9BTEKTUKOM. J{narpaMmbl cOCTOSIHUS
CIUTaBOB c o0pa3oBaHHEM
MIPOMEXKYTOUHBIX (a3.




Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Banabl
TUCTAHIU
OHHAA

¢.o.

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HANMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Monayns 1

Jlex 11

JlnarpaMMsl COCTOSIHUS CILUTIABOB C
NEPUTEKTUYECKUM U HBTEKTOUIHBIM
npespaieHusmu. [Ipasuio
Kypnakoga.

Bompocsr k 3auery 23,24

Mopyns 2

Jlek 12

W3meHeHne CBOMCTB METAIJIOB U
CIUTaBOB 03 (pa3oBbBIX
MpEBpAILCHUM.
DKCNEepUMEHTAIIbHBIE
3aKOHOMEPHOCTH IJIACTUYECKOU
nehopMaru.

Bonpocsl k 3auery 7

Monyisb 2

JIab 6

Hcnpitanus oOpa3ioB Ha
OJIHOOCHO€ pacTsKEHUE.
OrnpeneneHne MEXaHUYECKHUX
XapaKTEPUCTUK MTPOUYHOCTH

KommuiekT 3aganuii k 1.p. 6

Monyisb 2

IIp 6

Pa3paboTka TeXHOJIOTHYECKOTO
mpoliecca U3rOTOBIICHHS AeTalei
METOAOM TOUYCHUS.

Kommunext 3ananuit aiis [p 6

10



Banabl

AUCTAHIH
OHHAs
B bo- ®opmMbI TEKYyLIET0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P yi
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Monynb 1 |Cm.p. | CamocrosTenbHas paboTa mo 2 33,75
HU3YUYCHHUIO CIEeLUaNbHON
JUTEPATYPHl K OQPOPMIICHUIO
abOPATOPHBIX U MPAKTUIECKAX
pabor.
Monynu 1| TTA [TpomexxyTouHasi aTTecTanus 2 0,25 -
Mouynb 2 | JIek 13 | MexaHH3MBI IIIACTHYECKOH 2 2 2 2 Bompocsr k 3auery 8,9
nedopmarmn. Jlepopmannonnoe
YIPOUYHEHHE.
Monyns 2 [JIa6 7 | WcnbiTanne MaTepnanos Ha 2 2 5 8 - Kowmmext 3aganuii k 1.p. 7
TBEPAOCTH
Monyis 2 | JIex 14 | Crioco6sl ynpouneHus 2 2 1 2 Bompocsr k 3auery 10
MaTepHuajoB: TBEPJOPACTBOPHOE,
BTOpUYHBIMH (azamu. [ledopmanms
MOJIMKPUCTAJIIIOB U 3CPHOI'PAHUYHOC
YIPOYHEHHE.
Mopyns 2 |1Ip 7 Omnpenenenne 3IEMEHTOB PeXUMa 2 3 Kommunexr 3ananuit aiis [p 7

TOKapHOH 00pabOTKH.

11



Banabl

AMCTAHIH
OHHAs
Bux ¢.o. ©
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak OPMb! TEIYIIEro
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Monys 2 | JIek 15 |Knaccndukanms u BUIbI 2 2 1 - Bompocsr k 3auery 11,12,13
MEXaHNYCCKUX HUCIIbITAHNN
Paspymienue matepuanos.
OCHOBHBIE THIIBI 1 MEXaHU3MEI:
BSI3KOE, XPYNKOe, KBa3UXPYIKOE,
BSI3KO-XPYIKOE, CMEIIaHHOE,
Monyib 2 | JIek 16 | uHaMHYeCKOE M IUKIHYECKOE 2 2 1 2 Bompocsr k 3auery 12
HarpyxeHue. McnslTaHue Ha
YIapHYIO BA3KOCTH U YCTAIOCTh
MCTAJNIMYCCKUX MAaTCPUaAJIOB.
JIa6 8 | Ompenenenue yaapHOi BI3KOCTH 2 2 5 8 KommiexT 3ananuii k 1.p. 8
MaTepuaa.
JIa6 9 | YcranoctHasi IpOYHOCTD 2 2 5 KommiexT 3aganuii x 1.p. 9
Marepualia
Mopyns 2 |1Ip 8 Knaccugukanus u Ha3HAUCHUE 2 2 3 - Kommunekr 3ananuit ans [p 8
WHCTPYMEHTOB JIJIs1 00paboTKH
OTBEPCTHH.
Monyis 2 | JIa6 10 | Biansiane XomoaHOM macTuyecKoi 2 2 5 2 Kommuiekr 3aganuii k 1.p.10

nedhopmaryiy Ha TBEpAOCTh
MeTaia.

12



Banabl

Cxema pacuyeTa HTOroBoro 6aJuia 1Jist 04Hoi popmbl 00ydenusi: (Texkymmii pedTuHr + Pe3yabTat uToroporo rectuposanus)/2+ bb(ecin

Bb npexycmoTrpensbl)

Cxema pacyera HTOroBOro 0a/171a VI AUCTAHIUOHHOM (popmbl 00ydeHus: (Tekymuii peTHHT + Pe3yIbTaT HTOrOBOr0 TeCTUPOBaHMUA+ 3 Oasia

AHKeTHPOBaHHeE)

AMCTAHIH
OHHAs
Bt b DopMBI TEKyLIETr0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P yi
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
JIa6 11 | ®pakrorpaduueckuii aHamus3. 2 2 5 Kommiext 3ananuii k m1.p.11

CamocTrostenbHast padora 1o 2 30

HU3YUYCHHUIO CIIELUaNbHON

JTUTEPATYPHl K OQPOPMIICHUIO

7abOPATOPHBIX U MPAKTUIECKAX

pabor.
Moyb ITocemaemocThb 2 10
1,2 bb
Monyis AHKeTHpOBaHHE 3
1,2
Monynb Tect nTorosslii 2 2 100 40 Hrorosoe TectupoBanue
1,2

Hroro: 144 100+100 | 57+3+40
=100




4.2. M u TKM-2

Bbanabl
AMCTAHIU
OHHas
.0.
Bun ® @opMBbI TEKYLIETO
Monayasb | yueono | HammenoBanue tem 3ausituii | Cemect | O0beMm, HNurepak P y
. N Baibl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueoOHoii padoThI) p q, THB, Y.
OLICHOYHOI0 CPeACTBA)
padoThI

Mopyns 3 |Jlexk 1 Huarpamma cocrosiHust «Fe-FesCy. 3 2 1 Bompocs! k 3auery 1,2,3

®a3pl, TMHUY, KPUTHIECKUE TOUKH.

CrpykTypooOpa3oBaHue cTaie
Monyne 3 |JIabl MuKpOCKOIMYECKAN aHAIIN3 3 2 4 8 KomrutexT 3ananmii k m.p. 1

CTPYKTYpHI CTajlell B pABHOBECHOM

COCTOsSTHHUH
Mopyns 3 |IIp 1 DopMHUpPOBaHUE PABHOBECHOM 3 2 3 2 Kommnekt 3amanmii qist [p 1

CTPYKTYpbI cTanel. Iloctpoenue

TEPMHUYECKUX KPUBBIX OXJIAXKICHHUS.

na3
Mouyinb 3 | Jlek 2 Huarpamma cocrosiaus «Fe-Cy. 3 2 1 Bompocsr k 3auety 4,5

CtpykTypooOpa3oBaHue OEIbIX H
rpadUTH3UPOBAHHBIX YyTYHOB.

14



Banabl

u uyryHoB. [Ipuem NUJ13.

JAUCTAHIHU
OHHasA
Bt b DopMBI TEKyLIETr0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P i
9 N basibl KOHTPOJIA (HaMMeHOBaHHe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Momyns 3 | JIab 2 HccnenoBanne CTpyKTypHI 3 2 4 KowmrutexT 3amanmii  1.p.2
YIIIEPOAMCTHIX YYTYHOB METOJIOM
MUKpOaHaJm3a
Mopyns 3 |IIP 2 DopMHUPOBAHUE METAITUIECKOM 3 2 3 Kommnekt 3amanmii qys [p 2
OCHOBBI TpaUTCOACPIKAIIX
yyryHoB. [IpeumyniectBa cBONCTB
YYT'YHOB nepen ctanamu. 1MJ13.
Monyns 3 | Jlek 3 [IpeBparienns B yriiepoaucToit 3 2 1 2 Bormpocsr k 3auety 6
cranu rnpu Harpese. Poct
ayCTEHUTHOTO 3epHa MpU Harpese.
Monyns 3 |JIa6 3 Omnpenenenne pa3Mepa 3epHa 3 2 3 KowmrmuiexT 3apanuii k 11.p.3
CTaJI METOZIOM MHUKpOaHaJI13a.
Mopyns 3 |IIp 3 MapkupoBKa yriepoJucThIX CTallel 3 4 3 Kommnnekt 3aganumit nis [p 3

15



Banabl

AMCTAHIU
OHHasA
Bux ¢.o. ©
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak OPMb! TEKYIIEro
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Monyns 3 | Jlek 4 NzoTepmudeckuii pacmay 3 2 2 Bompocsr k 3auety 7
MEPEOXNIAKICHHOTO ayCTECHUTA.
Biusuue CKOPOCTH OXJIAXKACHUA HAa
JUCTIEPCHOCTH (PeppHUTO-
IIEMEHTHUTHBIX cMeceil.
Monyns 3 |1Ip 4 Anammz JIUITA u TKITA 3 2 3 2 Kowmmnexr 3ananuit st [p 4
Monyne 3 |Jla04  |BaumsiHME CKOPOCTH OXJIAXKICHUS Ha 3 2 4 KowmmuiexT 3ananmii k m.p.4
TBEPAOCTH CTAIN
Monyne 3 | Jlek 5 Knaccudukanus B0 3 2 2 2 Bompocsr k 3auety 9,14
TePMHUUECKOH 00paboTKH.
[Mapametpst TO u dakropsr,
piusrone Ha Hux. Omxura 1 u 2-
ro poza. TexHonorudeckue
napameTpsbl, Ha3Ha4eHUe, BEIOOP
DEKHMMOB.
Monyne 3 |JIab 5 OTXuUr 1 HopMalKu3aLus 3 2 3 3 KowmruiexT 3apanuii K J.p. 5
YIIIEPOIUCTOHN CTAJIN.
Mopyns 3 |IIP 5 Br160p peskMMOB OTXHTa IS 3 2 3 2 Kowmmekr 3amanmii st [Ip 5

UCTpaBieHUs JePEKTOB OTIUBOK,
noy(aOpHKaToOB U JETaJei.
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Banabl

AMCTAHIU
OHHasA
Bux ¢.o. ©
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak OPMb! TEKYIIEro
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Monyns 3 | Jlek 6 [Iporeccsl, mpocxoasmue B 3 2 2 Bompocsr k 3agety 15
ne(hOPMUPOBAHHBIX CIUIABaxX MPHU
HarpeBe. CyIIHOCTb U CTaTUHHOCTH
PEeKpHCTAIUTN3AIMOHHBIX
IPOIIECCOB.
Monyne 3 |Jlek 7  |MapTeHCHTHOE TIpeBpaIleHuE. 3 2 2 Bompocsr k 3auety 8
Oco0eHHOCTH, KUHETHKA.
3akanka ¢ monuMophHbIM U 0e3
noauMOp(hHOTO TIpeBpaICHHUS.
Bunasl 3akanku.
Monyns 3 | JIab 6 PexpurcTanmn3aoHHBIA OTKUT 3 2 4 KowmrutexT 3ananuii Kk 1.p. 6
cTaynei.
Monyns 3 |IIp 6 Pacuer TemnepatypHoro mopora 3 2 3 2 Kommnekt 3amanwmii qyis [Ip 6
pexpucraium3anuy. GakTopsr,
BJIMAIOIIAE HA TEMIIEPATYPY
PEKPUCTATITU3AIHH.
Monyne 3 | Jlek 8 Bnusiaue paznuyHbIX GakTOpoB Ha 3 2 2 2 Bompocs! k 3auety 8

MapTEHCUTHOE MpeBpalleHue
IIpsimoe u ob6patHOE
MapTEHCUTHBIE MTPEBPAILCHHUS
O dexT mamsatu GopMBIL.
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Banabl

AMCTAHIU
OHHasA
Bt b DopMBI TEKyLIETr0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P i
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Mopmyns 3 | JIab 7 Brmsiaue yrnepoaa Ha TBEpAOCTh 3 4 4 2 Kowmrutexr 3ananmii  1.p.7
3aKaJICHHOW CTaju.
Monyne 3 |1Ip 7 Brmsiaue cogep:xanus yriepona u 3 2 3 - Kowmmunexr 3ananuit st [Ip 7
TEXHOJIOTUYECKUX ITAPaMETPOB
3aKaJKi Ha GOPMUPOBAHHE
CTPYKTYpBI CTaJIel U CBOMCTBA.
Mopyns 3 |JIek 9 [IpeBpaienus npu OTIIyCKE. 3 2 2 - Bomnpocs! k 3auery 11,12,13
Mopyns 3 |IIP 8 CriocoOBI 3aKaJIKH, UX 2 3 2 2 Kowmmuiexr 3ananuit must [p 8
0COOCHHOCTH, Ha3HAYCHUE. 3
Monyns 3 |JIab 8 OTnyck yriaepoaucTon cTamu 3 2 4 KomrutexT 3ananuii  11.p.8
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Banabl
TUCTAHIU
OHHAA

¢.o.

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mopyns 4

Jlex 10

IIpokanuBaemMoCTh U
3aKaJIMBAEMOCTh CTAJIEH.
JlerupoBaHHBbIE cTany.
Knaccudukamnms JI9 o BiaustamAIO
Ha MOJMMOP(H3M | IO
B3aHMMOJCHCTBHUIO C YTIIEPOJOM.

Bomnpocs! k 3auery 17

Mopyns 4

Jlex 11

BiusiHUE NETUPYIONIHUX IIEMEHTOB
Ha (a30BbIe PEBPALICHUS B CTAJISX.
BinusiHue nerupyrommx 3J€MeHTOB
Ha TEXHOJIOTMYECKHE MapamMeTpbl
TO. Knaccuduxkarus JIC no
CTPYKTYp€ B HOPMAUIM30BAaHHOM U
PaBHOBECHOM COCTOSTHUH.

Bomnpocs! k 3auery 18

Mopyns 4

JIa6 9

Bimsiaue JIO Ha npokannBaeMocTh
Onpenesnenue riryOuHbBI
3MKaJICHHOTO CJIOSI METO/I0M
TOPLIEBOH 3aKaJIKH.

Kommnnekt 3aganuii k j1.p. 9

Mogyns 4

IIp 9

Beibop crameit mo  3amaHHBIM
MIPOYHOCTH ¥ MPOKATHBACMOCTH

Kommnnekt 3agannmii qys [Ip 9

19



Banabl

HeMeHTaluu. Buapl, Ha3HAUYCHHUE.

AMCTAHIU
OHHasA
Bt b DopMBI TEKyLIETr0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P i
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI

Monyns 4 | Cm.p. CamocTosiTenpHas padoTa 1o 3 43,75

HU3YUYCHHUIO CIEeLUaNbHON

JUTEPATYPHl K OQPOPMIICHUIO

71a00paTOPHBIX U MPAKTHYECKUX

pabor.
Monynu 4 | [TA [TpomexxyTo4yHasE aTTEeCTaLUs 3 0,25 -
Monyne 4 |Jlek 12 | XuMuko-TepMmudeckas o0padoTKa. 3 2 2 2 Bormpocsr k 3auety 20

CyImHOCTh, OCHOBHBIE BUJIBI M UX

Ha3HAYCHHE.
Monyne 4 |J1a6 10 | Bnusaue nemenTanuu Ha 3 2 3 Kommuiext 3ananuii k 1.p.10

MHUKPOCTPYKTYPY U TBEPAOCTh

YIJIEPOIUCTON CTaITH.
Monyns 4 |11P10 Tepmuyeckas 00paboTKa mocie 3 2 3 Kowmmexr 3apanuit s Ip 10
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Banabl

AMCTAHIU
OHHasA
Bux ¢.o. ©
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak OPMb! TEKYIIEro
9 N basibl KOHTPOJIA (HaMMeHOBaHHe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Monyne 4 |Jlek 13 | Tepmo-Mexannyeckas 00padoTKa. 3 2 2 Bompocsr k 3augety 21
OcHoBHbIe BUABL. OCOOEHHOCTH
(hopMHUpOBaHUSI CTPYKTYPHI CTaJleH
u criaBoB npu TMO.
Mouyns 4 |IIp 11 CpaBHHUTENBHBIN aHAIA3 BUIOB 3 2 3 Kommnekt 3amanmii qst [Ip 11
XTO u TMO, ux npeuMyuiecTBa u
HEIOCTAaTKU
Monyne 4 |Jla6 11  |Baustare a30THpOBaHUS HA 3 2 4 - Kowmmiexr 3apanmii k .p. 11
MUKPOCTPYKTYPY M TBEPJOCTh
MIOBEPXHOCTHBIX CJIOEB.
Monyns 4 |Jlex 14 | LlBeTHble crutaBhl ( METHBIE, 3 2 2 2 Bompocs! k 3agety 23
AIFOMHHHEBBIE, MarHUEBBIC,
TUTaHOBBIE). OCOOEHHOCTH UX
CBOWCTB U TEPMHUYECKOH 00pabOTKH.
O6nactu npumenenus. [ Iporieccer
crapeHus. BinusiHue temmepaTypsl
Y BPEMEHH BBIICPKKH Ha CTPYKTYPY
W CBOMCTBa CTapEIONINX CIUIABOB.
Monyns 4 |JIab 12 | 3akanka u cTapeHue 3 2 4 KommnexT 3apanuii k 1.p. 12

AJIIOMMHHEBOIO CIlIaBa.
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemect
p

Oonbem,

Banasl

Banabl
TUCTAHIU
OHHAA

¢.o.

HNurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Mopyns 4

TIp 12

DopMHUPOBAHUE CTPYKTYPBI
CTaperollMX CIUIaBoB: Biusuue
XMMHUYECKOTO COCTaBa Ha CTPYKTYPY
U CBOMCTBA CTapEIOIINX CTILIABOB.

Kommnnekt 3apanumii qys [p 12

Mopyns 4

Jlek 15

JlernpoBaHHBIE HHCTPYMEHTAJIbHbIE
U KOHCTPYKIIMOHHBIC CTAJIH
CHEUAILHOTO Ha3HAYCHUSI.
L[BeTHbIC crIaBBI ( MEIHBIE,
IIOMUHHEBbIC, MarHUEBBIC,
TUTaHOBbIe). OCOOEHHOCTH UX
CBOWCTB U TEPMHUYECKOIN 00paOOTKH.
Ob6nactu npuMeHeHus!.

Bomnpocs! k 3auery 22

Mogyns 4

Jlek 16

Hewmerammnueckue MaTepualibl
(TTacTMacchl, KepaMuKa, PEe3UHBI)
Kommo3uiuoHHble MaTepuaribl:
OCOOEHHOCTHU CTPOCHUS M CBOWCTB
OO6rnactu npruMeHEHUs!.

Bomnpocs! k 3auery 24,25

Mogyns 4

JIa6 13

Knaccugukanus u MapkupoBka
JIETUPOBAHHBIX CTAJIEH.

Kommnnekt 3aganumii k 1.p. 13
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Banabl

AMCTAHIU
OHHasA
.0.
B b ®opmMbI TEKYyLIET0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P i
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI

Monyne 4 |1Ip 13 OCHOBHEBIE KJIACCHI 3 2 3 2 Kowmmexr 3amanuit st [Ip 13

KOHCTPYKIMOHHBIX MATCHUAJIOB U UX

Ha3HaYCHHE.
Monyns | JIa6 14. | Kimaccuduxkarmsi, MapKUpoBKa U 3 2 3 4 Kowmrmutex 3ananuii k m.p.14

HasHa4Y€HHUEC LIBETHHIX CIIJIaBOB.
Monyne 4 |Ilp 14 | 3aueTHoe 3aHATHE 3 2

CamocrosiTensHast paboTa 1o 3 40

HU3YUYCHHUIO CIIeUaIbHON

JaUTepaTypsl 1 0HOPMIICHHUIO

71a00paTOPHBIX U MPAKTHYECKUX

pabor.
Mopyns ITocemiaemocthb 3 10
3,4 bb
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Basbl
AMCTAHIH
OHHasl
B bo- ®opmMbI TEKYyLIET0
Mopnyasb | yueono | HaumenoBanue tem 3anatuii | Cemect | O0bem, HNurepak P i
9 N Bbanabl KOHTPOJIs1 (HAUMEHOBaHMe
(paznen) i (yueOHOii padoThI) p q, THB, 4.
OLIEHOYHOI0 CPeACTBA)
padoThI
Momyns AHKeTHpOBaHUE 3
3,4
Momyns Tect uTorossIit 3 2 100 40 HroroBoe TectupoBaHue
3,4
Hroro; 180 100+100 | 57+3+40
=100

Cxema pacyera UTOroBoro 0aana s o9Hoi ¢popmbl o0ydenus: (Texymmii peiitunr + Pesyabrar nrorosoro recrupopanus)/2+ bb(eciim Bb
Npe1ycCMOTPEHbI)

Cxema pacuera UTOTOBOro0 0a/1j1a Il AUCTAHIHOHHOH (opMbl 00ydyeHus: (Texymmii pedTuHT + Pe3yJbTar HTOrOoBOro TecTupoBanus+ 3

0aJlj1a aHKeTHPOBaHME)
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5. O0pa3oBaTre/ibHbIC TEXHOJIOTHH.

[Ipn wu3ydyenun kypca «MarepuanoBeeHHE U TEXHOJOTUS KOHCTPYKIMOHHBIX
MaTepHaioB) UCIOJIb3YIOTCS Clenylonue 00pa3oBaTeNbHbIE TEXHOJIOTHH:

- TEXHOJIOTMM TpPaJMIIMOHHOTO OOydeHuss B (opme Jekiuil, 1adopaTOPHBIX,
MPAKTUYECKUX PAOOT U CAMOCTOSITEILHOM PaOOThI CTYJICHTOB;

- TEXHOJIOTHSI OAJUTbHO-PEUTUHIOBOM CHUCTEMBbI OILEHKH YCIIEBAEMOCTH CTY/CHTOB,
BKJTFOYAsi TECTUPOBAHUA KaK (hOpMYy KOHTPOJIS 3HAHWH CTYICHTOB;
-HHPOPMAIIMOHHBIE TEXHOJOTUU (BH3yaJIbHBIC JICKIIMH C HCHOJIb30BAHHEM
MPE3EHTAIMOHHOTO METO/1a 00YUYEHHS);

- UHTEPAKTUBHBIC TEXHOJIOTUU: 3JIEMEHThI MPOOIEMHOIO O0yUYECHUSI B BUJIE HAIUYUSA
BOIIPOCOB MPOOJIEMHOTO XapakTepa B MPAKTUUECKUX U Ja0OpaTOpPHBIX paboTax M
TpeOOBaHMI aHaIM3a MOJYYEHHBIX PE3YyJbTATOB C TMOCIEAYIOIIMM BBIBOJAOM IIO
HKCIIEPUMEHTATILHBIM M PACYETHBIM JTAHHBIM;

- TEXHOJIOTUSl JIUCTAaHIMOHHOTO OOYYEHUS ¢ MPUMEHEHHEM JJIEKTPOHHBIX Y4eOHO-
METAIMYECKUX MATE€pUaiOB U JIEKTPOHHBIX JEKIUI, Pa3MEIICHHBIX B 3JIEKTPOHHOM
oOyyaroIei cpene.

6. MeToauyeckue yKa3aHusi M0 OCBOECHHIO I CUMIIIMHBI

Meroandueckie pPEeKOMEHIAIMN CTYACHTY W TPETOJaBaTeNli0 W3JI0KCHBI B
METOJIMUYECKHX YKa3aHUAX K JJA00OpaTOPHBIM paboTaM:

1. YueGHoe mocoOue JiJisi BHIMOJHEHUS JITAOOPATOPHOTO MPAKTUKYMa 10 KypCy
«MarepuanaoBeeHHE» TSI TEXHUYSCKUX HANIPABICHHUH IMOATOTOBKH
0akanaspos/ I'.B. KneBuos [u np.]. — Tonsstu: TI'Y, 2016.- 170 c.

7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Kox konTposupyemoin

HaumeHoBanue
Cemectp KOMIIeTeHIIUH (WJIN ee
OLICHOYHOI0 CpeCcTBa
YACTH)
2,3 IK-7 Mu TKM1

Tectosble 3amanus: NeNe 1-500
JIa6 p.Ne 1-11,IIpakT.p.Nel-8
Bompockr k 3auety: NoNe 1-39
Mu TKM2

Tectosble 3amanus: NeNe 1-500
JIa6 p.Ne 1-14 Ilpakt.p.Nel-13
Bompockr k 3auety: NoNe 1-25




7.2. TunoBble KOHTPOJIbHbIE 32/IAHHUS WM HHbIE MATEPHAJIbI, HeOOX0AMMBbIE /LIS

Hw

TEKYHIEro KOHTPOJIsA

7.2.1. KomiuiekT 3aannii k sadopaTropHoii padore.

Tema: «Turbl KpUCTANIMYECKUX PEIIETOK U UX OCHOBHBIE XapaKTEPUCTUKI»
A) OdopMuUTh OTUET 1O TeMe 1a00PaTOPHOI paOOTHI.

b) BeimoHuTh 3a1a0us K 1a0opaTopHO padoTe.

[T10CKOCTh B KYOMYECKOM KPHCTAJIC OTCEKaeT Ha KOOPANHATHBIX OCSIX OTPE3KH, PaBHbIC a; 2B,
¢. Onpenenuth Kpuctauiorpapudeckue uuaekco miockoctu (hkl)?
[TocTpoiiTe mpocTpaHCTBEHHOE M300pakKeHHE IUIOCKOCTEH (Ha mpuMepe Ky0a), WMEIOMIHX

kpucramorpaduueckue uuaekes (110); (111); (112); (321); (110); (111); (111).
Omnpenenute CUMBOJI HANIPaBIICHUs, Ipoxosiero dyepes Touku (0, B/3, ¢/3).
[TocTpoiiTe IpOCTpaHCTBEHHOE M300paKeHNE CIETYIONINX HaInpaBJICHUH B Ky6e [100]; [010];

[001]; [100]; [010]; [001]; [110]; [104]; [011]; [111]; [111]; [114]; [121]; [11a]; [112]; [211];
[1117; [211]; [311].

[ToncuuTaiiTe 4ucio aTOMOB B siYelKU U KoopauHarmoHHoe yucio it OLK u 'K u I'TIY
pELIETOK.

B) Bemonnuth 5 3agaHuii U'TOrOBOro TECTA.
BapuanTt 1 (1 emte 10 BappaHTOB TECTOB)

1. K ci10KHBIM KPUCTAIINYECKUM PELIETKAM OTHOCHT ...
1. KpucTalIMUeCKue KyOUUYEeCKHe PeleTKH

2. pemeTKu ¢ OOJBITUM KOJTUYECTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JIOJ0 AIEeMEHTAPHON SYEHKHU MPUXOIUTCS 0oliee OJJHOTO aToMa
4. pemieTKu, y KOTOPBIX Ha JOJI0 dJIEMEHTAPHOU STYEHKH MPUXOJAUTCS OJUH aTOM

2. BeiGepuTe COOTBCTCTByIOH_II/Ie xapakTtepuctuku 1 'K pemerku:
l.a=b=c; a=B=y=90:; K=12;x=0,74

2.a=b=c; a£B=y=907; K=8;k=0,68
3.a=b#c;, a=#y; =12;x=0,74
4. a=b#c; a=f#y; K=12;x=0,56

27



3. Ykaxxute 0003HaUEHU IJIOCKOCTH B MHIeKcax Muuiepa .

1. (110)
/ 2. (101)
T S 3. (011)
LT 4 4. (110)

e o

//,f*”f /’/
/
/

4, Ykaxute Muaaexcel Muepa s HarpaBieHUs

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

5. CBolicTBO, 3aKirOYarolleecs B HEOAHOPOJHOCTU CBOMCTB MaTepuala B pa3IUYHbIX
KpUCTAJIIIOrpapUuecKrx HaNpaBiICHUsIX, Ha3bIBAeTCA ...
1. m3oTponus

2. aHU30TPONUS
3. TekcTypa

4. nmonumopduzm

7.2.2. KoMIUIeKT 3aIaHNH K NPaKTHYeCKoil padoTe Mo Teme:
«AHnanns KpUCTAININYECKOT'O CTPOCHUA U ,[[C(i)CKTBI KpHUCTAJJIOB»
A) OdbopmuTs OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
B) BrimmonHuts 3alaHuA K na6opaTopH017I pa60Te.
Yacts 1. PaccunraiiTe paBHOBECHYIO JOJIIO BaKaHCUM NpH TemIieparypax -196°C;
+20°C; %TH " %TH o 09T, T,, (mo abcomorHoi mikane). IlocTpoiite rpadux

3aBUCHUMOCTH JOJIM BAKAHCUM OT TeMIlepaTyphl. Pacuér caenanre uis:

| BapuaHT | AIFOMUHHSI 5 BapWaHT | IIMHKA

2 BapuaHT | 30J10Ta 6 BapuaHT | HUKEJSI

3 BapuaHT | KagMus 7 BapuaHT | TUTATUHBI

4 BapuanT | cepeOpa 8 BapHaHT | MonuOIeHa
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Yacts 2. B pacuére na 1 cM® MeTana oneHnTe: a) SHEPTUIO TUCIOKALMI TP MX

MaKCHUMaJIbHO BO3MOXXHOW IIOTHOCTH ~1012 CM

0) SHEpPrul BaKaHCUU TIPHU HUX

MaKCHMAaJIbHO BO3MO>XHOM paBHOBECHOM KOHIICHTpalMu (BOJIM3U TEMIIEPATypPhI
raBiieHus ). Pacuér cuemaiire ms:

1 BapuaHT CBHHIIA
2 BapHaHT Meau

3 BapuaHT BaHAUA
4 BapuaHT a-xenesa

3amaHue BBINOJHSACTCA WHAUBUIYAJILHO,
BapHaHTa OCYIIECTBIISIETCA IO TepBoi OykBe pamuauu (tadim. 1.1).

5 BapuaHT HUOOUS
6 BapuaHT cepebpa
'/ BApUAHT MAarHus
8 BapuaHT BaHA/IMS

no BapuaHTaM. BpIOOp HYXHOTO

1 BapuanT A-B
2 BapuaHT I'-E
3 BapuaHT K-K
4 BapuaHT J-H

Tabnuma 1.1
5 BapuaHT O-P
6 BapuaHT C-Y
7 BapuaHT o -4
8 BapuaHT -

Brimonaute 10 3amaHuii “'TOroBOro Tecta.

Bapuanr 1 (u enre 10 BapuaHTOB TECTOB)

1. CBa3b MCKAY aTOMaMU B METaJlJIaX O6y'CJ'IOBJ'IeHa B3aUMOJCHCTBHUEM MCKAOY ...
1.pa3HOI/IM€HHO 3apsAKCHHBIMHU HMOHaMU

2. IOJIOKUTENBHO 3apSAKCHHBIMU HOHAMU U 3JICKTPOHHBIM I'a30M

3. OUIOIAMU

4, MNEPCKPBIBAIOIIUMHUCH SJICKTPOHHBIMU oOakaMu

1. nakyHsl
2. BakaHCUH

3. IUCIIOKAIluA

4. rpaHUIBI

1h—2\/Dt
2 hzm
3.1=—-DXdc/dx
4 ] =—-Dxadc/ot

4. KpaeBoii tuciokaiei Ha3pIBaeTcst 00J1acThb ...

2. I[e(i)eKTBI, TCPMOANHAMUNYCCKHU BBII'OAHBIC JJISI KpHUCTAJlJIa:

3. VkaxuTe GopMyIry, OTIHCHIBAIOIIYIO MTEPBHIi 3aKoH PuKa:

1. uckaxeHHi KprcTauia BOKpYT Kpasi TpaHUIbI 3epHa
2. UCKaXX€HMs KpHUCTaJula BOKPYT Kpas SKCTPAIIOCKOCTH

3. pacTsKeHHs B KpHUCTasie, 00yCIOBIEHHYIO HAIMYHEM SKCTPAIIOCKOCTH

4. c)xaTus B KpUCTaJuie, 00YCIOBICHHYIO HAIMYMEM HKCTPATIOCKOCTH

5. O0beMHbIe TePeKThl KPUCTAITMYECKOTO CTPOCHUS:
1. nucmokanuy, ETOYKN MEXY3eIbHBIX aTOMOB
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2. BaKaHCHH, MEXY3€JIbHbIE aTOMBI, IPUMECHBIE ATOMBbI
3. IOpBI, TPELUHBI, OJIOKH
4. rpaHHLIbI 3epeH, TPaHuIIbI (a3, TPaHHUIIBI OJIOKOB

6. bonbmmas pazHUIla MEKIY TCOPETHUECKON M PEaTbHOM MPOYHOCTHIO KPUCTAIIIOB OOBSICHSICTCS

HaJIMYHEeM B KPUCTAJIAX. ..
1. rpanul 3epeH
2. TUCIIOKAIUH
3. BaKkaHCHUH
4. MPUMECHBIX aTOMOB

7.2.3. KomiuiekT 3aannii k sadoparopHoii padore.
Tema: «Makpo U MUKPOCKOIIMYECKUI aHAJIM3 CIIJIAaBOB»
A) OdbopmuTh oTUET 110 TeMe TabopaTOPHOI pabOTHI.

b) BeimoHuTh 3a1aHus K 1abopaTopHOU padoTe.

1. IlpurotoButh Makpouutnd. BeisiBUTE Ha Makpouuude aeeKTsl, HapyIIAIOUIHe CIUIOITHOCTh
MeTajula, JIMKBALUIO cepbl U (hocdopa, CTpOCHUE JTUTON CTaIH, BOJIOKHUCTYIO CTPYKTYpPY U T.J. U

3apuUcoBaTh UX.
2.Kpatko onucaTe METOJUKY NPUTOTOBJICHUS MUKPOLLTH(A.

3.UccnenoBaTh MUKPOCTPYKTYpPY CTald WIM 4YyryHa JO M IIOC]I€ TpaBJieHHs. 3apucoBaTh

Ha0JII01aeMYI0 MUKPOCTPYKTYPY CTaJIM WM Yyr'yHa
b) Bemonnuts S 3agaHuii K'TOroBOro TecTa.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.MuxkpocTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTaUINYECKOTO CTPOCHHUS
2. 3epHa WK KPUCTAJUIUTHI, BUIUMBIE B ONTUYECKUI MUKpOCKoN npu yBennuenuu 100-
500pas3.
3. Ctpykrypa nedexroB KP, Bugumast B 31eKTpPOHHBI MUKPOCKOII.
4. Ctpoenue ciuiaBa, BUIMMOE ITpH yBeanueHuu B 10 pas.
2. YKaXuTe MPaBHIBHYIO TIOCIEI0BATEIBHOCTD ONEPALUii TIPH U3TOTOBICHUN MUKPOILTH(A.
1. Beipe3ka
2. TpaBnenue
3. llnudosanue
4. IlonupoBanue
3. Meron baymana npenHazHadeH ajs. ..
1. BBIAABIIEHHSI MAKPOCTPYKTYPHI JIMTOW CTaIN
2. BBIABJICHMSI paCPEEIICHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBIICHUS] HEOTHOPOTHOCTH pacIIpeieIeHus! (JIMKBAIMH) CEPhI
4.BBIABIICHUS TPaHUL] 3€PEH
4. IlonupoBaHue MUKpOLLIH(A MPOBOJSAT C LIETBIO. ..
1. ycTpaneHus H300pakeHus! TOBEPXHOCTH
2. BBISIBJICHUSI TPaHMUIL 3€pEH
3. BBIBJICHUS MaKpOJe(PEKTOB
4. BBISIBJICHHS] HEOTHOPOTHOCTH pactipesiesiennst (JTukBaiuu) docdopa
5. Pazpemmaromiast ciocoOHOCTh MUKPOCKOMA - 3TO. ..

1. BenuuuHa, oOpaTHas HAUMEHBIIEMY PpACCTOSHUIO MEXIy JBYMS TOYKAMH,

BOCIPUHUMAEMBIMH OT/IETIHHO
2. HAaUMEHBIIIEE PACCTOSTHUE MEXITY OTIECIHLHO HAOII0JaeMbIMU 00BbEKTaMHU
3. BemMYMHA y4acTKa o0paslia, BUIMMOTo B Ipudope
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4. BelMuMHA, NPONOPLMOHAIBHAS HAUMEHBIIEMY DPACCTOSHUIO MEXKIY JBYMs TOYKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

7.2.4. KoMIuleKT 3ajaHuil K J1a0opaTopHOi padoTe.

Tema: «MexaHuueckue CBONCTBA KOHCTPYKLUMOHHBIX MarepuanoB. OmnpezneneHue
MEXaHUYECKHUX XapPAKTECPUCTUK IPOYHOCTHU U IIACTUYHOCTH

A) OdopMuUTh OTUET 1O TEME PAOOTEHI.
b) BeimoaHuTh 3a1aHKs K IPAKTHYECKOM padoTe.

1.3apucoBaTh [aHHYI0 BapUaHTOM KpPUBYIO pACTSKEHUS B KOOPAMHATAX «yCHIIME F -
YIJIMHEHHE Al u BeimonHuTE cienyroluiee:

2. mpeobpa3oBaTh B JuarpaMMy C OTHOCHTEIbHBLIMU KOOpAMHATaMM «Hampsbkenue O -
OTHOCHUTENbHAs Aedopmanus € »;

3. 110 IpeoGpa3OBAHHOIl AHarpaMMe OIPENENIUTh CIEAYIOLIMe MEXaHUUeCKUE CBOMCTBA: E -
fo P Opg o
MOJyJIb yHOPYTOCTH, wm 9% - mpenmen TEKYdYecTH, - mpenena MPOYHOCTH, -

OTHOCUTEJIBHOE YJUIMHEHHE, a -CTAaTUYECKYIO BA3KOCTh, D-MOysIb MIaCTHYHOCTH.
Bapuanr 1 (u ewte 9 BapuaHTOB AuarpamMm pacTsKEHUS )

BmaHT 1 (cmas AVi3)

12

Hrpyska, kH

YarmHeine mm
B) BemonuuTh 5 3aaHuii H'TOrOBOro TECTA.

BapuanT 1 (1 emie 10 BapuaHTOB TECTOB)

1. YxaxuTe BIUSHUE TPUMECE HA MEXaHUYECKUE CBOMCTBA KpUCTAJIA MPH MIIACTUYECKOU
nedopManuu:

1. cHmXaAIOT HUCXOJHYIO IPOYHOCTDh U MOBBIMIAKOT INIACTHYHOCTD

2. YBCIMYHUBAOT UCXOAHYIO IIPOYHOCTD U CHUKAIOT IMJIACTUYHOCTD

3. TIPOYHOCTH M TUTACTUYHOCTH HE U3MEHSICTCS
4. ITIOBBIIIIAKOT HpO‘IHOCTB U IIJIACTUYHOCTb
2. IIpenenoM BRIHOCIMBOCTH HA3bIBAIOT. ..

| .HampspKeHue, Ipyu KOTOPOM MaTepUai BbIAEP/KUBAET 3aJaHHOE YHCIIO LIUKIIOB HArPYKEHUS
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2. HampspDKeHHE, NpU KOTOPOM MaTepuai BbIIECP)KMBAET HEOIPAHWYEHHOE YHCIO IMKJIOB
HarpyXeHUs
3. HampspDKEHUE, M0 TOCTHXKEHUE KOTOPOT0 MPOUCXOIUT pa3pyIICHHE
4. HaNpsDKCHUE, TPU KOTOPOM MAaTepUall BBIIECPKUBACT MHUHUMAIIBHOE YHCJIO ITUKIOB
Harpy>KeHus
3.Ilpu UCHBITAHNY HA PacTsDKEHUE 00pas3el] Harpy3uiIM 10 HANPSOHKCHUS G1, ITOCIE Yero Harpysky
cHsuUTH. BemnurHa OTHOCUTENLHOTO YJIMHEHUsT 00pa3ia (puc.) COCTaBIISET:
1.20% 2.8% 3. 4% 4. 2%

2 4 8 20 5(%7

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

5. BriOepuTe mpaBUIBHYIO MMOCIECIOBATEILHOCTD 110 BO3PACTAHUIO BETHYWH:
1. oB; or1; oI
2.0T, o, OB
3. omm; oT; OB
4. onm, oB; OT

7.2.5. KomiuiekT 3aiannii k 1adoparopHoii padore

Tema: «/cripITanus MaTepruasoB Ha TBEPIOCThbY
A) OpopMuUTh OTYET O TEME J1abOpaTOPHOU PabOTHI.

b) BemonuuTh 3aganus k 1abopatopHoit padore.

1./l ipeisio’)KeHHBIX MapOK CIUIaBOB M0100paTh METO U3MEPEHUS TBEPIOCTH.

2.M3MepuTh TBEPIOCTH 0Opa3IOB.

3.IlepeBectn nonydeHHble 3HaueHUs TBepAocTH B HB. PaccunTtaTe nmpounocTs no bpunento.
B) Beimonuute 5 3agaHuii UTOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
1. TBepaocThIO Ha3BIBAIOT. ..
1. cnocoO6HOCTH BO3BpalllaTh epBOHavaIbHbIe (HOPMY U pa3Mephl OCIIE CHITUS Harpy3KH
2. c1ocOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO JIPYroro 6osee TBEPOro Tena
3. cOCOOHOCTH MPOTUBOCTOSITH TMHAMUYECKHM Harpy3kam
4. ciocoOHOCTh COXPaHATh OCTATOYHYIO 1e(hOpMAIIHIO MTOCIIE CHATHUS HarPy3KH
2. OmpenenuTe COOTBETCTBHE YCIOBHBIX 0003HAYCHUI MEXaHIMUECKUM CBOMCTBAM MaTEpPHAaJIOB:

l.os 1. TBEpOCTH

2.0% 2. IJIaCTHYHOCTH
3.HB 3. ynapHas BSI3KOCThb
4 KCT 4. IpOYHOCTH

3. Merox PokBenna npeaHa3zHaveH i U3MEPEHUS TBEPOCTH. ..
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Msrkux mMarepuanoB
TBepabIX MaTEpHAIIOB
I10BEpXHOCTHBIX CIIOEB
W MATKHMX 1 TBEPABIX MaTEPHUAIIOB.
4. YkaxuTe MaKCUMaJIbHOE YCWIIME IIPU U3MEPEHUU TBEPAOCTH 110 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MuUKpOTBEp0CTh 0003HAYALTCH. ..
1.HB
2. Hu
3. HRC
4. HV

NS

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

1.IlpoBecT ynapHbIe UCTIBITAHUS Ha U3THO 00Pa3LIOB CTANU IPU PA3TUYHBIX TEMIIEpaTypax.
2.PaccunTarh 3Hau€HUE yJapHOH BA3KOCTU MaTepuaia.
3.ITocTpouTts rpadguk TemMnepaTypHOi 3aBUCUMOCTH YIapHOM BS3KOCTH UCCIEAYEMOM CTaH.
Onpenenuts TeMIEPATypHBII MOPOT XJIaIHOJIOMKOCTH.

B) BemonuuTh 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (1 emte 11 BapuaHTOB TECTOB)
1. X11aAHOJIOMKOCTBIO Ha3bIBAIOT:
1.VMeHbleHne npeiesna MPOYHOCTH IPY TTOHMKEHUH TeMIIepaTyphl
2.YMmeHbleHHe Ko3(QPHUIHEHTa JUHAMUYECKOM BSI3KOCTU MPHU MOHMKEHUH TEMIIepaTyphbl
3.YMeHbIIeHHe (PU3NIECKOTO MpeJiesia TEKyYeCTH TPU TIOHKEHUH  TeMITEpaTyphl
4.YBenuueHue npezesna NpoYHOCTH IPU NOHMKEHUHU TeMIIepaTyphbl
2. VYnapnas Bsskocts KCU ompenenser:
1. YenbHyto paboTy 3apOXKICHHS U PaCIPOCTPAHEHUS TPEILUHBI.
2. YnensHyto paboOTy pacmpoCTpaHEHUs TPEIIHHBI.
3. Paboty pa3pylieHus npu AUHAMHUYECKUX Harpy3Kax.
4. Paboty miactuueckoi aegopmaruu npu IMHaMUYEeCKUX Harpy3Kax.
3. Tso — 3T0 Temmeparypa UCIIbITaHUI:
1. T=50°C
2. mpu xotopoit KCU = 0,5 MTx / m?
3. mpu koTopoii Habmoaaercs 50% BA3KOI cocTaBisoNIel B U3I0Me  00pasia
4.T = -50°C
4. Onpenenute HakTOPbI, KOTOPBIE CABUTAIOT MOPOT XJIAJHOIOMKOCTH U3 TIOJIOXKEeHHs | B
MI0JIO’KEHUE :
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l.yMeHblIeHHE pa3Mepa 3epHa

2.TIOBBILIEHUE YUCTOTHI CILIABA
3.yBeIUYEHHUE COJIEPKAHMS TPUMECEit
4. yBenuueHue pazMepa 3epHa

5. YKaxkuTe NpU3HAKU BSA3KOIO pa3pylICHHUS:

1.0TCyTCTBHE «IIEHKU» HA 00pasie

2. KpUCTAITTMYECKUI H3]I0OM

3. BBICOKAsI CKOPOCTh PACIPOCTPAHCHUS TPEITUHBI
4, yaneyHbli U3JI0M

7.2.7. KoMIUIeKT 3alaHNii K IPAKTHYECKOMY 3aHATHIO.
Tema: «®pakrorpadudeckuii aHaIu3»

A) OpopMUTE OTYET 1O TEME MPAKTHYSCKOTO 3aHSATHS. .
b) BeImomHUTH MpakTUYecKue 3aaHus.

1.IlpoBectn wuAeHTUUKAIMIO M3IOMOB (YCTAaHOBUTH BHJ H3JIOMOB) U3 Habopa H3JIOMOB
METAJUINYECKUX MaTepuanoB. PaccopTupoBaTh U3710MBI IO BUAAM.
2.3aMepHuTh OTHOCHUTEIBHOE CYXEHHE 00Pa3IoB Y TOBEPXHOCTH XPYIKUX U BSI3KUX U3JIOMOB.
3. 3aMepuTh JUIMHY YCTAJIOCTHBIX 30H Ha MOBEPXHOCTH YCTAIOCTHBIX U3JIOMOB. 3apHUCOBATh U3JIOM U
0003Ha4YUTh 30HBI HAa YEPTEKE.
B) Beinonuuth 4 3aaHus HTOTOBOTO TECTA.

Bapuanr 1 (u emie 8 BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaTU3 TO3BOJISIET ONPEEIUTh:
1. mTomiaab BSI3KOM COCTABISIONICH B M3JI0ME 00pasIia.
2. yIapHyO BSI3KOCTb CILIaBa
3. yCcTaJOCTHBIE XapaKTEPUCTUKH CIJIaBa
4. TBEpAOCTH
2.YKaxuTe NPU3HAKH BA3KOTO pPa3pyLICHUS:

1.00pa3oBanue «eikn» Ha oOpasiie
2. KPUCTAJLINYECKUN U3JIOM
3. BBICOKasI CKOPOCTb PaclpOCTPaHEHUS TPEIIUHbI
4. qarmevHpId U3JI0M
3.Vkaxure GakTopbl, KOTOPBIE OMPEAEISAIOT XPYIKOe pa3pylIeHne, Kak HanboJsee omacHoe:
1. KpuCcTAIIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh paclpOCTPAHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAUUTEIBHON MPEIBAPUTENbHON nedopMaluu
4. BBICOKAsl CKOPOCTb PaCIpOCTPAaHEHUS TPEILIMHbI
4. VxaxxuTe BUJ pa3pylIeHUs, TPH KOTOPOM Ha TIOBEPXHOCTH M3JI0Ma HAOIIOAI0T 3 30HBI:
30Ha CTAaOUIIBHOTO POCTa TPEIIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHSA; 30HA JI0JI0Ma.
1.BsA3KO€ pazpylieHne
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2. yCTaJoCTHOE pa3pylIeHue

3. XpYIIKO€ pa3pyllieHHE
4. yaCTUYHO BSI3KOE, YACTUYHO XPYIIKOE

7.2.8. KomiuiekT 3aannii k 1adopaTropHoii padore

Tema: «BrnusHue Xon0aHON TUTacTHUECKOW nedopmaliid Ha CBOWCTBA METAJUTMYECKUX
CILJIABOB»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeinoanuTk 3a1anus k 1abopatopHoi padore.

1.M3meputh TONMHy 00pa3noB. PaccunTars creneHs miaacTHueckoi qegopmariyu.
2. I3ameputs TBEpIOCTH Ae(hOpMUPOBAHHBIX 0OPA3LOB U UCXOIHOTO 0OpaLa.
3.IloctpouTth rpaduk 3aBUCHIMOCTH TBEPIOCTH OT CTEEHH Ie(OopMaIIHH.

4. OOBACHUTH U3MEHEHUSI TBEPJIOCTH C YBEIMUEHUEM CTENEHU AehOpMaIiy.
B) Bemonnuth 5 3aaHuii U'TOrOBOro TecCTa.

Bapuanr 1 (1 enie 10 BapraHTOB TECTOB)
1. Kputnueckoii cTenenbro qedopMaIiiy i PeKPUCTAILNTN3AIMOHHBIX POIIECCOB HA3BIBACTCAL..

l.crenens aedopmanuu, NpUBOIAALIAS IOCIe HarpeBa Ae(GOpPMHUPOBAHHOTO MaTepuaia K
TUTAaHTCKOMY POCTY 3€pHa
2.creneHb nedopMaluu, MpPU KOTOPOWM JOCTHraeTcss HamOOJbIIas BO3MOXKHAS IUIOTHOCTh
ne(EKTOB KPUCTAIUTHYECKON CTPYKTYPBI
3. MUHUMAaJbHas CTENeHb aedopMaluu, Mpyu KOTOPOI 3amac BI3KOCTH MaTepuana CTaHOBUTCS
PaBHBIM HYIIIO
4. MUHMMaIbHAs CTENeHb JAe(opManu, Mpu KOTOPOH pEKPUCTAIIIH3AIMOHHEIE TPOIECCHl HE
BBI3BIBAIOT POCTA 3€pEH
2. C yBenuueHUEM CTETeHU AedopMaIii TBEPIOCTh U IPOYHOCTD ...
1. Bo3pacraroT
2. YMEHBIIAITCS
3 HE U3MEHSIOTCS
4. cHavaja yMEHBIIAIOTCS TOTOM YBETUYMBAIOTCS
3. ledopmariust pacCUMTHIBAETCS KaK:

1. e =Al/li

2. e¢=Alllo
3. =l /lo
4..e=AS/ly
4. HazoBure ctaauio nedopMalvi ¢ MaKCUMaJIbHBIM KO3(DPUIIMEHTOM YIIPOYHEHHUSI.
1. nerkoro cKOJbXEHHS
2. mapabonmyeckas
3. MHOKECTBEHHOTO CKOJIb)KEHHUS
4. cranus 0Opa3oBaHUs MICHKH
5. lebopmanoHHOe ypouHeHHe 00yCIOBICHO. ..

1.yBenM4eHneM MIOTHOCTH TUCIIOKAIUIA

2. yBEIMUYEHUEM YACTHUI] BTOPHYHBIX (a3

3. HAaKOIUICHHEM OCTATOYHBIX HANPSHKEHUH

4. yMEHBIIIEHUEM TUIOTHOCTH TOYEUHBIX Ae(PEKTOB

7.2.9. KoMIuleKT 3aaHuil K J1a0opaTopHOi padore.

Tema: «Tepmudeckuii aHaIu3 CILIABOB)»
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A) OopMuUTh OTYET MO TeMe J1TAOOPATOPHON PaOOTHI.
b) BeimoHuTh 3a1aHus K 1abopaTopHO padoTe.

1.Harpets cruiaBbl 0JI0BO-IIUHK C PAa3JIUHBIM COAEPKaHUEM KOMIIOHEHTOB 10 PacIIaBICHUS.
2.3a¢uKCHpOBaTH TEMIIEPATYPHI CIUIABOB MPU OXJIAKACHUH Yepe3 Kaxbie 30 cek.
3..ITocTpouTh TEpPMHUYECCKHE KPHUBBIC OXJIAXKICHUS CIUIABOB M OMPENCIUTh KPUTHYECCKHE TOUKH
(ha30BbBIX MTPEBpAIICHUH.
4. TToCTpOHTH AUArpaMMy COCTOSTHHS «OJIOBO-IIMHKY, YKa3aTh Ha3BAHUsI IMHU THarpaMMbl U (ha30BbIC
mpeBpamicHusd, COOTBCTCTBYIONIUC JIMHUAM JUarpaMMbl.

B) BemonauTh 5 3agaHuii UTOTOBOTO TECTA.

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

1. TBepablil pacTBOpP BHEAPEHUSI.

2. TBepapblil pacTBOp 3aMEIICHUS.
3. XuMU4€ecKoe COeTMHEHUE.

4. MexaHuueckasi CMECh.

2. KpuTtHueckum 3apo/bIlieM Ha3bIBaeTCs
1. 3aponpI TBepOil a3kl
2. TaKoM 3apOoblIll, POCT KOTOPOT'O COMPOBOXKAAaeTCs MOBBIIIEHNEM sHeprun ['nooca.
3. 3apoJIbIlll CLIOCOOHBIH K POCTY.
4 .KpucCTaJuIMYecKas 4acTUIa IPUMECH.
3.IlpaBuino ¢a3 umeer BUJ ......

1.C = K+@-1.
2.C=0+K+1
3.C=D-K+1
4.C = K-d+1

4.Ha pucyHKe npeacTaBieHa AuarpaMma ......

T
K F
1 3 ;
T |
il
2 2 1 pmpn : 5

1.O1HOKOMITIOHEHTHAas

2.C XUMHYECKUM COEIUHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

4.C orpaHn4eHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH
5. IBmxKymieii cuitoif mporecca $pa3zoBoro nepexoa sBiseTcs

l.cTeneHb NepeoxIaKACHUS CUCTEMBI.

2.pa3Mep KpUTHYECKOTO 3apOIbIlia HOBOH (a3bl.
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3.TeMreparypa CUCTEMBI.
4.pa3HOCTh TEPMOJAMHAMHUYECKUX IMOTCHIIUATIOB (a3.

7.2.10. KomnuiekT 3anaHuii k 1aboparopHoii padore.
Tema:«AHanu3 quarpaMm COCTOSIHUSL IBYXKOMIIOHEHTHBIX CHCTEM
A) BpINOIHUTS HHAUBUAYAIBHOE 3aJaHHE.

3apucoBatb, coOIt0as MacTad, JaHHYI0 BapUAHTOM JIMarpaMMy COCTOSIHUS U BBIIIOJIHUTH
clenytolee:

a) YCTAaHOBUTD THUII IaHHOM TUarpaMMbl;

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

B) OMPEIECIUTH MOJIOKEHHUE CIUIaBa, TAHHOTO BAPUAHTOM, Ha IMarpaMMe COCTOSIHUS;

I) OINpeNeIuTh YHCIO CTENeHed CBOOOMBI CIUIaBa B €ro KPUTUYECKHUX TOYKaX UB
TEMIIEPATYPHBIX HHTEPBAJIAX MEXKAY KPUTHUSCKUMHU TOYKAMH 110 npaBuity ¢a3 [mb0ca u mocTpouth
KPUBYIO OXJIAXKACHUSI 3TOTO CIIJIaBa B KOOPAWHATAX TeMIIEpaTypa-Bpemsi;

1) ONpENeNuTh Ui 3aJlaHHOM BapHAaHTOM TEMIIEpaTyphl CIUIaBa cOCTaB (a3 W BECOBOE
COOTHOILIEHUE (a3;

€) 0XapaKTepU30BaTh CTPYKTYPY 3aJJaHHOIO CIUIaBa MPU KOMHATHOM TeMIIepaType.

Bapuanr 1 (u eme 20 BappaHTOB AHarpaMM COCTOSTHHS)

b) Bemonnuth 5 3agaHuii KTOrOBOro TeCTa.

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

I 1.B + xxunkocTh
2. A+XKUIKOCTH
i L E 3.A+ B + xxunkocts
4.A+B
P o
hi|
A B
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2.YKaxxuTe KPUBYIO OXJIaXICHUS, COOTBETCTBYIOIIYIO CIUIaBy |

11 2.2 3.3 4.4

3.®opmyna, onpeaensonas KOJIMIecTBO TBEpI0il (pas3sl B Touke «by crnasa | umeer Buf ......

I T 1A = Z—E x 100%

[ T
\c\/ 2.4 =2 x100%
" B
p 0 3A=—x%x100%
,[[ ab

l 4.4 =X % 100%
1 B bC

A

4.Yxaxure CTpyKTypy ciiasa || mpu koMHaTHOI Temmneparype

lLa+p
I IT 2.B+A
G — | E 3. B +aBrektuka (A + B)
. \ o 4. B + sBTexTuka (o +)
b
p Y Q
| 0
|
% 1 E

5.VKaXuTe 4uclIo CTeneHen CBO60,[[BI B TOUKE «a» ciapa |

1. Honb
- I 2.0OmHa
F 3. e
c \E /r;’_ 4. Tpu
1 3 ;
T |
2 2 !.11 1 anpn : 5

7.2.11. KomiuiekT 3agannii K JiabopaTopHoii padore.
Tema: «MUKPOCKONTUYECKU aHAJIM3 METAJUIOB U CIUIaBOB. CTpyKTypa

YTHGpOHHCTOﬁ CTaJI1 B PaABHOBCCHOM COCTOSTHUW»
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How

A) OopMuUTh OTYET MO TeMe J1TAOOPATOPHON PaOOTHI.
b) BeimoHuTh 3a1aHus K 1abopaTopHOU padoTe.

BbruepTuTh aumarpaMmy COCTOSHHUSI JKEJE30-YIJIEpOJ Ha Ppa3BepHYTOM JHCTe Oymarm.
[TocTpouts Tepmuueckue kpuBble oxnaxiaeHus auas crainet ¢ 0,3 %C; 0,8%C u 1%C ¢
ykazaHueM (a30BBIX MIPEBPAIICHUI U KOHEYHON CTPYKTYPHI.

[IpoBecTn MuKpockonuyeckuil ananus o6pasuoB (5 wrT.). OnpenenuTb MUKPOCTPYKTYPBI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMIHBIX CIUIABOB C Pa3JIMYHBIM KOJIWYECTBOM
yraepoaa (3 mrT.), 3BTEKTOUIHOTO U 3a3BTEKTOUIHOTO CILIABOB.

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

Y CcTaHOBUTH B3aUMOCBSI3b MEXK/1Y YIJIEPOJIOM U CBOMCTBAMH CILJIABOB, IIOCTPOUTH I'padUKH 110
JTaHHBIM Tabm. 1 (cmpaBOYHBIC MaTEepPHAIIBI).

B) Bemonnuthk 5 3agaHuii U'TOrOBOro TecCTa.

Bapuanr 1 (u enie 12 BapraHTOB TECTOB)

1. Yro Takoe dhepput?
1) Xumudeckoe coeluHEHUE
2) Mexanuueckas cMech
3) TBepablii pacTBOP YIJIEpO/a B O-XKEIe3e
4) TBepblil pacTBOp yriiepojia B y-Kene3e

2. Kakyro ctpykTypy umeer ciuas ¢ cogepxanuem 0,45 %C?
1) Ilepaut
2) ®epput + nepaut
3) @epput + HEMEHTUT BTOPUYHBII
4) ®epput + IEMEHTUT TPETHUHBIN
5) ®@eppur

3. Ilpu kaxoif TeMnepatype NpoucxoauT oopazoBanue nepiaura B criase 0,50 %C?
1) Jluausg PSK
2) JInaus GSK
3) Jlunusa SE
4) JIunus PG
5) Jluaus PQ

4. Kax BBITISAUT TTOJT MUKPOCKOTIOM (heppuT?
1) B Bune cBetibIx 3epeH
2) B Buzie TeMHBIX 3epeH
3) B Buze cBETIION CETKH MO TPaHUIIAM 3€pEH
4) B BuJIe CBETJIBIX UTJI
5) B Buze CBETIIBIX MEIKUX YACTHIL TIO TPAaHUIIAM 3€peH

5. Kaxkoit u3 criimaBoB Oy1eT UMETh BBIIIE TUIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cruas 0,8 %C
4) Cnnas 0,6 %C
5) Cmnas 0,01 %C

7.2.12. KoMIuieKT 3agaHuii K J1jabopaTopHoii padore
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Tema: «3akanka yriaepoaucThIX CTaICH»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BemonHuTh 3a1anus K 1a60paTopHoi padore.

Omnpenenuts TBEPAOCTH 00PA3IOB 0 3aKanku Ha mpubope Poksemna mo mkane B.
Onpenenuts TEMIEPaTypy 3aKalKd MOJYYCHHBIX 00pa3lioB B COOTBETCTBUU C COJCPKAHUEM
yraepoja, U BpeMsl BBIICPKKH B I€YH B 3aBUCUMOCTH OT Pa3MepOB 00pa3IoB.

[IpoBecTr TEXHOJIOTHYECKUI MPOIECC 3aKAIKH 00pa3llOB B COOTBETCTBYIOIINX 3aKAJIOUHBIX
cpenax.

3aMeputh TBEpAOCTh 00pa31oB Ha nmpubdope Poksemta no mkane C mocie 3aKajiky U 1o
MOJIYYEHHBIM JAaHHBIM TOCTPOUTDH 3aBUCUMOCTH TOCIIE 3aKAJIKH:

HRC=f(C%), HRC=f(V,,,).
c(hOopMyIUPOBATh BHIBOJIBI.
N3yunTh, cxemMaTuuecku 3apucOBAaTh W OINKUCATh MUKPOCTPYKTYPY KOMILIEKTA 3aKaJICHHBIX
o0pa3ioB npu yBennaenuu x500.

[To 3amanuio mperogaBarelss W300pa3WTh HA JUAarpaMMax H30TEPMUYECKOTO MPEBpAICHUs
ayCTEHUTa pa3IUYHbIC BUbI 3aKanku (u3MeHsis T HarpeBa v CKOpPOCTH oxJaxaeHus). OnucaTth
(ha3oBbIC MPEBpAIICHUS M KOHCUHYIO CTPYKTYPY CTaJICH.

Uepe3 aHanu3  MOJYYEHHBIX  3aBUCUMOCTEHN

B) Bemonnuth 5 3agaHuii U'TOrOBOro TecTa.

Bapuanr 1 (u enie 11 BapuaHTOB TECTOB)

1. Kakoii u3 cruiaBoB moclie 3akajiku OyJeT UMETh BbIIIE TBEPAOCTH?

1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa nokasaHa Ha pucyHKe?

-

—
——
——

!

i

-

5
al

|

b

1) MapTeHCUT MENKOUTOIbYaThIi
2) MapTeHCUT KpyIHOUT0JIbYaThIN
3) MapTeHCuT + TPOOCTUT

4) MapTeHcuT + IeMEHTUT

3. KakoB MexaHW3M MapTEHCUTHOIO ITPEBPALLICHUS?

1) Auddy3noHHbIi
2) beznuddy3noHHbII

4. Kakas cTpykTypa copMupyeTcs y cTanu Y8 mpH yKa3aHHON CKOPOCTH OXJIaXIeHUs?
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tc 1) TpoocTuT

) 2) MapreHcuT
3) Maprencut + gpepput
—, 4)MapTeHCHT + IIEeMEHTUT BTOPUYHBIN

y

T

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

7.2.12. KoMuieKT 3aaHnii K J1JabopaTopHoii padore.
Tema: «CTpyKTYypa, CBOIiCTBA U MPUMEHEHHE YYTYHOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimoanuTk 3amanus kK 1abopatopHoii padore.

1. MeracraOunbHas U ctaOuibHas (OTAENBHO) JUAarpaMMbl ¢ YKa3aHHMEM Ha HUX CTPYKTYPHBIX

COCTaBJISIOLIUX.

N3yuuTh noa MUKpockonoMm npu yseandenuu x500 nmeromuiicss Habop MUKpoUuIHdOB.

3apucoBaTh CXeMaTHYHO MUKPOCTPYKTYpPY.

JlaTh XxapakTepUCTHKY YyT'yHa IO CIEeIYIOLIeH cXxeme: Kilacc 4yryHa, mojkiacc, popma rpadura

(mmsg  cepbIX UYYryHOB) WJIM TIPOLIEHT yriepoda (s Oenbix), crmocod TMoJydeHwus,

XapaKTepUCTHKA METAJUTMYECKONH OCHOBBI.

5. IloctpouTh rpaduku KpUBBIX OXJIAXKAEHUS JIBYX CILIABOB (1O 33/JaHUIO MPENOJaBaTeNsl) C
ONHMCaHUEM IPOLECCOB, MPOUCXOJAMIMX B KaKIOH KPUTHYECKOH TOUKE M MEXAY HUMH.
OBTEeKTHYECKAs U OBTCKTOUJHAA PCAKIINH.

o

B) Bemonuuth 5 3aaHuii U'TOrOBOro TeCTa.

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

1) cepplif ¢ MEIKOIUIACTUHYATOMN
¢dopmoii rpadura

2) cepblii ¢ KpyNHOIUIACTUHYATOM
¢dopmoii rpadura

3) BBICOKONPOYHBIH Ha (peppUTHOI
OCHOBE

4) BBICOKONPOYHBII Ha HEPIUTHOU
OCHOBE

2. Kakas cTpykrypa OyzneT y KOBKOTO 4yT'yHa, €ClIU Mociie TpauTu3aui B METAUIMYECKON
ocHoBe octanioch 0,8%C?

41



~

10.

11.

12.

HO+T
D) O+I+T
HT+T

4T+ T+ 1

3. Kakyro cTpyKTypy UMEeT JOIBTEKTUUYCCKUM OeNblid YyryH rnpu temrepatype 450°C?
1) nepnut + HEMEHTHT BTOPUYHBIN + JIeAeOypHT
2) nmepauT + nene0ypur
3) mepiuT + HEeMEHTHUT NePBUYHBIN + 1ee0ypuT
4) ayCTEHUT + EMEHTUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe nipeBparieHue nporekaet Ha auaun CD?
1) )KUIKOCTh — LIEMEHTUT MEPBUYHBII
2) )KUJIKOCTh — IIEMEHTHT BTOPUYHBIN
3) KUIKOCTb — ayCTEHUT
4) KUAKOCTh — JIee0ypUT

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

7.2.13. KommJieKT 3aganuii K 1a00paTopHoii padoTe
Tema: «3akanka yriepoaucTbiX CTaei»

A) OpopMuUTh OTUET MO TEME J1abOpaTOPHOU PabOTHI.
b) BemonnuTth 3a1anus k 1abopatopHoit paborte.

OrnpenenuTth TBEPAOCTH 0OPA3IIOB 0 3aKalku Ha pudope Poksera no mkane B.
OmpenenuTh TeMIlepaTypy 3aKajiKH MOJYyYeHHBIX 00pa3loB B COOTBETCTBUU C COAEPKaHHEM
yTIIepoJa, ¥ BpeMs BBIEPXKKH B II€YH B 3aBHCUMOCTH OT pa3MepoB 00pasIioB.
[TpoBecTH TEXHOIOTMYECKHH MPOLECC 3aKalKU OOpa3oB B COOTBETCTBYIOIINX 3aKaTOYHBIX
cpenax.
3amMepuTh TBEpAOCTh 00pa31oB Ha mpudope Poksenta mo mxaie C mocne 3aKanku 1 10
HOJTyYEHHBIM JaHHBIM ITOCTPOUTH 3aBHCUMOCTH IOCIIE 3aKaJIKHU:

HRC=f(C%), HRC=f(Vy,). Uepes aHamu3 IOJNyYEHHBIX  3aBUCUMOCTEH
c(OpMyIHPOBATH BBHIBOMBI.
N3y4nTh, CXeMaTHYECKH 3apHCOBaTh M ONUCATh MUKPOCTPYKTYPY KOMILIEKTa 3aKaJCHHBIX
o0pa3uoB npu yBenndeHuu x500.
[To 3amaHWIo mpenogaBarelsi W300pa3uTh HAa JHAarpaMMax H30TEPMHYECKOTO INPEBPAIICHHUS
ayCTEHHTa pa3InYHbIe BUBI 3aKalKu (M3MeHsist T HarpeBa M CKOPOCTH oxJiakaeHus ). Omucarb
(a3oBbIe peBpanIeHNs 1 KOHEYHYIO CTPYKTYPY CTaJeH.

B) Bemonsuth 5 3aaHuii U'TOrOBOro TeCTa.
Bapuant 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoii u3 crutaBoB mociie 3aKajiky OyJeT UMETh BbIIIE TBEPAOCTh?

1) 0,20 %C
2) 0,40 %C
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3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa noka3zaHa Ha pUCyHKe?

- - 1) MapTeHCUT METKOUTOIbYAThIN
ol 2) MapTeHCUT KpYITHOUT 0JIbYaThIN
- 3) MapTeHCHuT + TPOOCTUT

4) MapreHcUT + IEeMEHTUT

3. KakoB MexaH13M MapTEHCUTHOIO IIPEBPALLICHUS?
1) Auddy3ronnsrii
2) bezmuddy3noHHbII

4. Kakas cTpykTypa chopMupyeTcs y cTav Y 8 MpH YKa3aHHON CKOPOCTH OXJIAXKICHHUs?

tc 1) TpoocTuT

) 2) MapreHcuT
3) Maprencut + gpepput
—, 4)MapTeHCHT + IEMEHTUT BTOPUYHBIN

y

T

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

7.2.14. KomnJiekT 3a1anuii Kk 1a060paTopHoii padoTe.

Tema: «VccnenoBanue BIUSHUSA CKOPOCTH OXJIAXKICHUS HA TBEPIOCTD YIJIEPOIUCTON CTAIN»
A) OpopMuUTH OTYET O TEME J1abopaTOPHOU PabOTHI.

b) BeimonuuTh 3a1anus k 1abopaTopHoii padore.

. I3y4nTh OCHOBHBIE BU/IBI TEPMUYECKON 00PaOOTKH YIIIEPOIUCTOMN CTAITU U MTOJTydaeMbIe TIPH STOM
CTPYKTYPBHI.

. OnpenenuTs TEMIIEPATYPy HArpeBa UCCIEyeEMON CTAJIH.
[IpoBectn oxnakaeHue oOOpPa3LOB C pa3IMYHOW CKOPOCTHIO, HCIONB3YS Ppa3IHuHbIE BUIbI
TepMHUECKON 00pabOTKU U Cpeibl OXJIAXKIEHUS: OTKUT (OXJIAXKACHHUE C MEUYbI0), HOPMaTH3aIUI0
(oxJakJeHre Ha BO3/IyXe), 3aKaJIKy B Macie U BOJIE.

. OmpenenuTh TBEPAOCTH CTAIHM B 00pasliaxX, OXJIAXKICHHBIX C Pa3IMYHON CKOpPOCThIO. [locTponTh
rpaduk 3aBucumoctu TBepaoctu cranu (HRC) oT ckopocTu oxnaxkaeHusl.

. I300pa3uth muarpaMMy M30TEPMHUYECKOTO MPEBPAIICHUS ayCTEHUTA, YKa3aTh Ha3BaHUE JIMHUNA U
o0actH (pa30BbIX MPEBPALICHUN.

. OnpenenuTs MUKPOCTPYKTYPY CTalIM MOCJE pa3InYHbIX BUIOB TEPMUUECKONW 00pabOTKHU TO at-
Jacy MUKPOCTPYKTYP.
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B) Boinmonnute 5 3agaHuii HTOroBOro TecTa.

Bapuanr 1 (1 enie 8 BapuaHTOB TECTOB)
1.C yBenuueHueM CKOPOCTH OXJIAXKICHUS AUCIIEPCHOCTh (DePPUTO-IIEMEHTUTHOW CMECH. ..
1. Bo3pacraer
2. yMEHbIIAeTCS
3. He U3MeHseTcs
4. wu3MeHseTCs epUOINIECKU
2.C yBenMuYeHUEM CTETICHH MEePEOXJIaXACHUS YUCIIO 3apO/IbIIIel, 00pa3yloIIUXCs B €IUHUILY
BPEMEHH. ..
1. Bo3pacraer
2. yMeHbIIaeTcs
3. HE U3MeHseTcs
4.cHavano BO3pacTaceT, a 3aTeM YMEHbIIIAETCS.
3. Tepmuyeckas 06paboTKa, COCTOALIAs U3 HArpeBa CTajdd B AYCTCHUTHYIO 00J1aCTbh, BEIACPKKU U
OXJIQXCHUS HA BO3/IyX€ HA3bIBACTCH. ..
1. 3akanka
2. OTILyCK
3. HOpManU3aus
4. oTKUT
4.Yxaxute MaTeMaTUYECKOE BbIpAKEHHUE, OMpeIesaIollee 3epHOTPaHNYHOE YIIPOYHEHHE.

1. o7 = 0y + kd~1/2
2. or =0y +aU™C™
3. or =0y + aGb\/E
4. op = 0y + aGb2L
5. Hanbonb1yto TBEpIOCTb, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTaBIISIIOIINX, UMEET..
1. mepiut

2. TPOOCTHUT
3. copbut

4. peppur
7.2.15. KomnJiekT 3aganuii K 1a060paTopHoii padoTe
Tema: «OTnyck cramm»
A) OpopMuUTh OTUET O TEME J1abOpaTOPHOU PabOTHI.

b) BemonnuTs 3aganus kK 1abopatopHoi padore.

1.  Omnpegenutp Temmepatrypy 3aJaHHOTO MpENojaaBaTeieM BUIA OTIMYCKAa W BPEMs BBIICPKKH

oOpa3siia mpu BEIOpaHHON TemrmepaType.
[TpoBecTu otmyck 06pa3ios.

N

3. OHpe,Z[CJ'II/ITB Ha TBCPAOMCPEC IIO IIKAJC C TBEPAOCTb OTIYHICHHBIX o6pa3u0B HOCTpOI/ITB

zaBucuMocTh HRC=F(T ;) st cramm 45 u 0OBACHATH IPUYKHBI IAJIEHUS] TBEPIOCTH.
4.  CxeMaTHUYECKH 3apHCOBaTh CTPYKTYpY IOCJI€ BCEX BHJIOB OTIyCKa M OMHUCATh MPOLECCHI,
MPOTEKAOIIKE B YIVIEPOIUCTON CTAIM MTPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) Bemonuuthk 5 3aaHuii U'TOrOBOro TeCTa.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1.Kakas cTpykTypa MMeeT BbIIIE IUIACTUYHOCTh?

1) 2) 3)
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2. JIns kakux Jieraieil npUMeHsIeTCsl CPEeIHUM OTITYCK?
1) A5 MHCTpYMEHTA, PAaCCYUTAHHOTO Ha Oe3yJapHbIe HArPY3KU
2) 1y TAXKEN0 HarpyKEHHbBIX ILIECTEPEH
3) st peccop, MPy>KUH

3. Kakyro tepmuueckyro 00pabOTKy HeoOXoaumo mpoBecTd sl cramu 50 co CTPyKTypou
MapTEHCHUTA, YTOOBI MOIYYUTh CTPYKTYpY copOuta?

1) Otmyck (300 — 400) °C

2) Otnyck (500 — 600) °C

3) 3akaika + BBICOKHH OTITyCK

4) 3akainka + CpeTHUM OTITYCK

4. Kaxoii npoiecc IpoTeKaeT B CTAJIU MPU HU3KOM OTITyCKe?
1) YMeHbllleHHE CTETEHU TETParoHaJbHOCTH PEUIETKH MAapTEHCUTa B pe3ysIbTaTeé YaCTUYHOU
muddy3un yriiepoaa
2) IlonHbIi pacnag MapTeHCUTA
3) Ob6pazoBanue e-KapOHUI0B
4) TlpeBpamenue Aocr. B Mom.

5. Ha kakue ¢a3bl pacnagaercss MApTEHCUT NPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + LEMEHTUT
3) LemeHTHT
4) Ayctenur

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

A) OpopMuUTh OTUET O TEME J1abOpaTOPHOU PabOTHI.
b) BemmonuuTh 3a1anus Kk 1abopatopHoii padore.

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

2. 3akamuTh o0pasmbl oT Temreparypsl Ac3 + (30...50)°C ¢ BBIIEpKKOW WX MPH YKa3aHHOMN
Temneparype 15SMuH U OXJIaXJA€HUEM B BOJE M UCIBITaTh Ha TBEPAOCTH 10 Poksemny mocie
3akanku (mkana C).

3. Harperp 3akanennsie oOpasisl 10 temnepaTypsl Acs+(30...50)°C u BblAepkaTh UX B ME4U
15vmuH. OxmaguTth obpaszerr Ne 1, moanexamuii HOpMaau3allk, Ha CIOKOWHOM BO3IyXe.
Ilepenectu obpazerr Ne 2, moanexamuid H30TEPMUIECKOMY OTXKHTY, B I1€Ub C TEMIIEPATypoil
690...700°C, Beimepxkath 30MUH U OXJIAJUTh HAa CIIOKOMTHOM BO3IyXE€.

4. 3auucTUTh TEPMHUUYECKH 00paboTaHHbIE 00Pa3Ibl HAXKJauHOW OyMaroif M UCIIBITaTh HA TBEPAOCTh
o Poksenny (mkana B) mocne orxura.

5. CxeMaTH4yecKu 3apucoBaTh MUKPOCTPYKTYPBI IOCIIE 3aKalK{, H30TEPMUYECKOTO OTXKMHIa,
HOpMaJIM3allMi C ONKCAHUEM PEXHMOB TEPMUYECKOM 0OpabOTKM M yKa3aHHEM CYIIHOCTH
CTPYKTYPHBIX IIPEBPALLECHUM.
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B) Boinmonnute 5 3agaHuii HTOroBOro TecTa.

Bapuanr 1 (u emie 10 BapraHTOB TECTOB)

1. Kakas cTtpykTypa chopmupyercs y 3a3BTEKTOMIAHON CTalld MPU H30TEPMHUECKOM pacraje
ayCTEHUTA 110 IPUBEIECHHOMY peXuMy?
1) [Tepnut
0, % 2) ®epput + MepIuT
LL.C : - Ac3 3) IlepauT + 1EMEHTUT BTO
= - - Acl PpUYHBIA
4) TpoocTut
5) Copbur

>Lgt

2. VYKaKUTe TEPMUYCCKYIO O0pabOTKy, KOTOPYH HEOOXOJAMMO TIPOBECTH TIepe] 3aKaaKoi
3a9BTEKTOUIHBIX CTAJICH.

1) PekpucTaimu3aniOHHBINA OT)KUT

2) Hopmanuzanus

3) Otnyck

4) I1onHbII OTXKUT
3. Cranp Y9. Temneparypa narpesa 750°C. Oxnaxaenue B Bojae. Onpenenure BUI TEPMHUECKOM
00paboTKH.

1) OTxur NOMHBIH

2) OTKUT HETTOJTHBIN

3) 3akaiika moiHas

4) 3akanka HeToJHas

5) Hopmanuzanus
4. Kakyro TepMuyeckyro 00pabOTKy HEOOXOIUMO NIPOBECTH, YTOOBI YCTPAaHUTh CTPYKTYpPY
BUJIMAHIITET TMOCJe CBapKu?

1) [lonHpIit oT>KUT

2) HenonHeIit oTxur

3) PexpucTrainu3aiioHHbINH OTKUT

4) Otnyck
5. Vkaxute Ha C-00pa3HBIX KpUBBIX TOYKM Hayajla W KOHIIA pacraja ayCTeHHTa TpH
M30TEPMUYECKOM OTHKUTE IO YKa3aHHOMY PEXKUMY.

t,oc Dal
2)c,d
a4 3)a,c
4) b, |
5)a,d
Ml
M,

7.2.17. KomiuiekT 3aganuii k J1jabopaTopHoii padore
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Tema: «/ccinegoBaHue BIMSHUS JIETUPYIONIUMX 3JIEMEHTOB Ha MPOKAJIMBAEMOCTh CTasleil
METOJIOM TOPIIEBOM 3aKaTKM»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeinoanuTk 3aganus Kk 1abopatopHoi padbore.

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

2. BbIOpatbk TeMnepaTypy HarpeBa IoJi 3aKajky Ul yriIepoAUCTON CTalH, IPyroi U JerupoOBaHHOM
UCCIIEYEMBIX CTAJICH.

3. Beigepxkare oOpa3ubl B Ie4d IpU BbIOpaHHOW Temmeparype HarpeBa. IIpoBecTu TOpLEBYIO
3aKajKy 00pas3IoB U3 yrIIEPOAMCTON U JISTHPOBAHHOM CTaJEH.

4. Ilpotounts B oOpa3nax JbICKM TayomHoM 0,5 MM 1o oOpasyromuMm muwidHapa (¢ IBYX
IPOTUBOINOJIOKHBIX 0 JUAMETPY CTOPOH).

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

6. IlocTpouTh KPUBYIO MPOKAIMBAEMOCTH B KOOPAMHATAX «TBEPJIOCTh - PACCTOSIHUE OT TOPLIA».

7. Ucnonb3ys nanHble TaOmuuel 17.1, onpenenurs riyOMHY HNPOKaJIMBAEMOCTH YIJIEPOAMCTON U
JIETUPOBAHHOM cTasel.

B) BeimoaHuTh S 3a1aHU HTOTOBOTO TECTA.

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

1) oT TeMnepaTypbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKJICHHS

3) OT XUMHUYECKOTO COCTaBa CTau
4) oT CKOPOCTH Harpena

2. Ha xakoM U3 pUCYHKOB U300paKe€Ha CKBO3Has POKATUBAEMOCTh?

1A
2)b
3)A,b
4) HeT MPaBUIBLHOTO OTBETA
3. IIpu kaxom yciioBuu oOpasel] (IeTallb) NPOKaIUBAETCsI HACKBO3b?

1) mpu CKOPOCTH OXJIAXKACHUS 110 CEYEHUIO OoJIbIe V Kp.
2) Ipu CKOPOCTH OXJIAXKJCHUS MO CEUYEHUI0 V Kp.
3) pu CKOPOCTH OXJIAXKIACHUS MEHbIEe V Kp.
4) oOpazer He MOKET NMPOKATMBATHCS HACKBO3b
4. B kaKkoil cpenie 0XiaxaaroT YIJIepOoaUCThle CTAIA MPH 3aKaiKe?
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1) Boma
2) macio
3) BO3yX
4) meup
5. Kakoli nerupyroniuii 3eMeHT He 3aMeUI€eT pacnaj] aycTeHuTa?

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

7.2.18. KomiuiekT 3aganuii k J1abopaTopHoii padore
Tema: «XuMuKo-TepMuyeckasi 00paboTKa CTan

A) OdopmMuTh 0TUET 110 TeMe TabopaTOPHOI pabOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

1. IIpuBecTH MUKPOCKONIMYECKUN aHATU3 NUIM(OB MOCIe HEMEHTAUN U a30TUpoBaHus. OLEHUTD
TONUIUHBI AUPPY3HBIX CIOEB.

2. Omnucanue Ha3HAYCHHS JAaHHOTO BHUAAa XHMHKO-TEPMHYECKOH OOpabOTKH, €ro TOCTOMHCTB,
HEJOCTAaTKOB M TEXHOJOTUU MPOBEACHHUS.

3. [lo Tommmue muddy3HOrOo CIOSI paccyuTaTh BpeMsl MTPOBEIACHHUS XHUMHKO-TEPMUYCCKON
00paboTKH.

4. TlpencraBUTh pPEXHUMBI TEPMHUECKOW 00pabOTKM B Buie rpaduka Imociie AAaHHOW XUMHKO-
TEPMHUECKON 00pabOTKH, €CIM OHA MPOBOIUTCS.

5. 3apucoBatrb CTPYKTYpPY HOBEPXHOCTHOTO CJIOS CTAJIM [IOC]IE XMMUKO-TEPMHUECKO 00paboTKH.

B) Bemonuuth 5 3aaHuii U'TOrOBOrO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1.IToBepXHOCTHBIH C110# 001a/1a€T MaKCUMAIbHON TBEPAOCTHIO MOCIIE. ..

1. nemenTanuun

2. a30THPOBAHUS

3. HMaHUPOBAHUS

4. 6opupoBaHus
2. Ykaxwute pexxuM TO mocie ieMeHTalu peKOMEHI0BaHHBIH [T U3/eNNi, K KOTOPBIM
HPEIbABISAIOT 0CO00 BBICOKHE TPeOOBaHUS M0 MEXAaHUUECKUM CBOMCTBAM.

1. Hopmanm3anusi.

2. 3akaska ¢ LEMEHTAIlMOHHOT 0 HarpeBa + HU3KUM OTITyCK.

3. 3akanka ¢ 850 °C + Hu3KHit OTHyCK.

4. 3axanka ¢ 880°C B macne + 3akanka ¢ 760°C B Boje + HU3KHIA OTITYCK.
3. 1)1 1ieMeHTaIK UCITONIB3YIOT ...

1. HU3KOYTTIEPOAUCTHIE CTATIU

2. BBICOKOYTJIEPOAUCTHIE CTaIN

3. cranu, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnionoXuTe CTPYKTYpHBIE COCTaBISIOIIME 110 MOPSAKY OT TOBEPXHOCTH B TIyOb
LIEMEHTOBAHHOTI'O CJIOSI.

I.IT+ 1 n

2.0 +11

3.A+II

4.11
5.3aBucUMOCTb TITyOUHBI TU(PPY3MOHHOTO CII0S OT TEMIIEPATYPhl U BPEMEHH BbIIEPKKU
OINMCHIBAETCSI MAaTEMaTH4YECKOU 3aBUCHUMOCTBIO. . .
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1.h=Dvz
2.h=2DvVz
3.h=2V (1 D)
4.h=2Dt

7.2.19. KomiuiekT 3a1aHnii K JiabopaTopHoii padore.

Tema: «MapkupoBKa KOHCTPYKIITMOHHBIX MaTEPUATIOB)

A) OdbopMuUTH KOHCIIEKT 10 TeME JTabopaTOPHOM pabOTHI.

1. Yka3ath OCHOBHBIE IPU3HAKH KJIaCCU(DUKAIIMHA MATEPUATIOB.

2. Onucarpy NPUHIIMITEI MAPKHUPOBKU OCHOBHBIX TPYIIIT YEPHBIX M I[BETHBIX CIIABOB.

3. JIns Ka)Ka0i TPYIIEI CTIABOB yKa3aTh 0COOCHHOCTH CBOMCTB M 00JIACTH MPUMEHEHUSI.

b) Bemonnute 5 3amanuii uroroBoro tecra. KnaccuduuuponaTs, pacmudpoBaTb Mapku
CILIaBOB.

Bapuanr 1 (u eme 14 BapuaHTOB TECTOB)

Ct5T'nc.
V10A
18X2H4MA
K4Y60-3
BpKMi3-5
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7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpocsl k npome:kyTouHoi arrectanun (MuTKM 1)

Ne i/m Bonpocsl k 3auery

1 TUnbl KpUCTAUIMYECKUX PEIIETOK U MX OCHOBHBIE XapaKTepucTUKU. OCHOBHBIE CBOMCTBA
KPUCTAIJIOB: aHU30TPOITHUS U TIOJTUMOP(HU3M.

2 Tunbl cBsi3eii: HOHHAs, KOBaleHTHas, BaH-nep-Baanbca, metamnueckas. MIx ocobeHHOCTH U
BIIMSIHME HA CBOWCTBA KPUCTAJIJIOB.

3 |dedexThl KpUCTAITUYECKOTO CTPOSHUS, TEOMETPUIECKasl KIacCU(DUKAIIHSL.

4 Toueunbie pgedexTel. MexaHU3Mbl HMX 00pa3oBaHHsA. 3aBUCUMOCTb PaBHOBECHOMU
KOHIICHTPAIlMW BAKAHCUM OT TEMIIEpATypHhI.

5 |duddyszus. Mexanusmsl nuddysuu. [lepolit u BTOpoii 3akonbl duka.

6 /lucrnokanuu. BnusiHMe MIOTHOCTH JUCIOKAllMi Ha MPOYHOCTHBIE CBOWMCTBA KpHUCTAILIA.
Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.

7 (OKCIepUMEHTAIbHBIE 3aKOHOMEPHOCTHU IUIACTHUECKON Aedopmaiuu. MexaHM4ecKue
CBOMCTBA U UX XaPAKTEPUCTUKH.
/lebopmarmonnoe ynpounenue. [Ipupona naknena. Tekcrypa aegopmanuu. MexaHu3Mb]

8 [mmactmueckoil nedopManuu: CKOJBXKCHHE, JBOWHUKOBAHWE, MEXAaHU3M TEOPETHUYECKOM|
MPOYHOCTHU, MEXaHU3M AU(PHY3MOHHON MON3YyYECTH. .

9 Jleopmarusi MOTUKPUCTAIUIMUECKUX Te. 3E€pHOTPAHUYHOE YIpoyHeHHe. 3aKkoH XoJuia-
[leTya.

10 CriocoObl  YIPOYHEHHUS  MaTepUAIOB: TBEPIOPACTBOPHOE, BTOPHUUHBIMH (azamu. [ledopmarius
IOJIMKPHUCTAJJIOB M 3CPHOTPAHUYHOC YIIPOUHCHUC.

11 [Knaccubukarms U BUIBI MEXaHUIECKUX UCIIBITAHHUI: CTATHUYECKUE, IMHAMHUYECKHE, YCTATIOCTHBIE.

12 McnbiTanue MeTauioB Ha TBEPAOCTh. McnibiTanue Ha pacTskeHue. McnpiTaHus Ha yAapHYO
BA3KOCTH U HUKJIMYCCKYIO MMPOYHOCTD.

13 |Pa3pymienue xpynkoe u Bsi3koe. TeMreparypHbIil HOPOT XJIaJHOJIOMKOCTH.

14 TepmonrHaMuuecKke OCHOBHI (ha30BbIX MpeBpatieHuid. (TepMoarnHaMUYecKue MOTEHIIUATBI,
(bazoBoe paBHOBECHE, BTOPOIl 3aKOH TEPMOJIMHAMUKH. )

15 [[TonsaTus cucrema, crijiaB, (ha3za, KOMIOHEHT, MEXaHUYECKAsi CMECh.

16 Kpucrammszanus u ee stanbl. KpuTHdeckuid 3apOoAplll U 3aBUCUMOCTh €r0 pa3MepOB OT
CTENEHU MEePEOXIIAKICHHUS.

17 [BakonomepHoctu kpucramnuzauuu. Kpussle Tammana.

18 @Da3pl B cruiaBax. TBepAble pacTBOPbl W HUX TUMNBL. YCIOBUS HEOIPAaHUYEHHOUN
[PACTBOPHMOCTH.

19 |®a3wl B crutaBax. XMMHYECKHE COCTUHEHUS U IPOMEKYTOUYHBIE (a3bl.

20 [Metonsl nocTpoenus auarpamm coctosiuus. IlpaBuio ¢a3 'n60ca.

21 OCHOBHBIE THUINBI auarpaMMm coctosiHus. [lpaBwina koHonel. Kpucraumzanus u
CTPYKTYpOOOpa30BaHHE CIUIABOB.

22 I[I/Ial"paMMBI COCTOsAIHHA CIIIIaBOB, 06pa3y10umx OrpaHUYCHHBIC TBEPABIC PACTBOPHI. I[HarpaMMa C
YBTEKTHKOM. HI/IanaMMBI COCTOsHHA CIIJIaBOB C O6pa3OBaHI/IeM MIPOMCIKYTOYHBIX (1)33.

23 I[I/Ial"paMMBI COCTOSHUSA CIUIABOB C INICPUTCKTUYCCKUM U 3BTCKTOUIHBIM IIPCBPAILICHUAMU.
IIpaBuno KypHakosa

24  |BnusiHue nmpuMeceil Ha MPOLeCcChl KPUCTAJUTH3AIMH U PEKOMEH/IAINH 110 UX UCIIOJIb30BAHUIO.

25 lureiinoe mpon3BOJCTBO (CYIIHOCTh, OCHACTKA JJISl H3TOTOBJICHUS (HOpM).

26 MopaenbHbId KOMIUIEKT — KOMIUICKTAlUsl, MaTepHasibl JJisi W3TOTOBJICHUS, HPUHIUIIBI
KOHCTPYHPOBAHUSI.

27 |DopMOBOYHBIE M CTEPIKHEBBIE CMECH.

28  |Oco0eHHOCTH U3rOTOBJICHUS OTIMBOK




Ne ni/n

Bomnpocel K 3auery

29 |Ha3HayeHue CTEp)KHEBBIX 3HAKOB U KOHCTPYKIUS CTEPXKHEH

30 |OcHOBHBIE Y3716l TOKAPHBIX CTAHKOB U MX HA3HAYCHUE

31 [Touenue. DopmooOpa3yromue IBKEHUS. DJIEMEHThl PeKUMa TOKApHOH 00paboTKU
32 |Ha3znaueHme TOKapHBIX PE3IIOB.

33 [[eomeTpuyeckue mapameTpbl TOKAPHBIX PE3IIOB M WX BIUSHHUE Ha MPOIECC PE3aHMUSI.
34 |To4HOCTH M3TrOTOBJIEHUS AETAJIEH.

35 |KauecTBO 00pabOTaHHBIX MOBEPXHOCTEH JI€TaJICH MAIIHH.

36  |OcHOBHBIE Y371l CBEPJIMIIBHBIX CTAHKOB U X Ha3HAYCHHUE.

37 |Ha3HaueHue HHCTPYMEHTOB JIJIsl OCEBOM 0OpaOOTKH.

38 [[eomeTpuueckue mapameTpbl HHCTPYMEHTOB JIJIs1 OCEBOM 00pabOTKH.

39 |Otnenounas 06paboTKa MOBEPXHOCTH JCTAICH.

7.3.2. Bonpocsl k npomexkyTouHoii arrectannu (MuTKM?2)

No i/t

Bormpocs! k 3adery

1.

/InarpamMma cocTosiHus xKene30-yrinepoa. daspl, TMHUU, KPUTHIECKUE TOUKH.

2. luarpamma cocTosiHHs Kene3o-yriepona. Kpucrammmzanuss M CTpyKTypooOpa3oBaHUE
cTajei.

3. BaBHCHMOCTB CBOJCTB cTareit OT COJIEpKaHus yrilepoJa.

4. \.c. xene3o-yriaepoa MeractabuibHas. Kpucrammmzanus U CTpyKTypooOpa3zoBaHue Oebix
uyryHoB. O01acTh NPUMEHEHUSI.

5. .c. xeme3zo-yriaepon crabuipHas. Kpucrammuzanus U CTPYKTypooOpa3oBaHME CEphIX|
uyrynoB. O6nacts npuMenenus. Knaccuduxaims ceppix uyryHoB. CiocoObl MOTYYEHHUS.

6. [ IpeBparnieHus B cransax Mpu Harpese. PoCT ayCcTeHUTHOrO 3epHa

7. |duarpamma uzotepMuyecKoro npeBpalieHus aycTeHuTa. BinsiHie CKOpOCTH OXJIaXKACHUS Ha|
CTPYKTYPY U CBOWCTBA CTAJICH.

8. [Maprencurtnoe npespaiieHue. OCHOBHbIE 0COO€HHOCTH, KWHETHKA IPEBPAIICHHUS.
Dddext namsaTu GopMbl.

. TepmooOpaboTka. Kinaccudukaiysi 1 OCHOBHbBIE TEXHOJIOTUYECKHE ITapaMeTPHI.

10. Baanxa. Haznavenwue, BUABI 3aKaIKd, CTPYKTypa cTajiel mocie 3akanku. CriocoObl 3aKaaKH.

11.
[ IpeBpareHus npu OTIIyCKE.

12. Ipasimuuane croiicts MPOJYKTOB 3aKAJIKH U OTITYCKa (TJIACTUHYATHIX U 3€PHUCTBIX CTPYKTYP).

13. Bunbl oTiiycka, UX Ha3HauY€HUE, CTPYKTYpa CTajlel Mocie OTIYCKa, pa3jInyuis B CBOWCTBaX.

14. lorxur 1w 2 poaa. TexHomornueckue napaMeTpbl 1 HA3HaAYEHUE OCHOBHBIX BUJIOB OT/KHUTA.

15. [[Ipoueccsl, mpocxosimue B 1e(OPMUPOBAHHBIX CIUIaBax MpH Harpese. CyIHOCTh U
CTaJUHHOCTDh PEKPUCTAJUIM3AIMOHHBIX TPOIECCOB.

16. [[IpokanuBaeMOCTb U 3aKaauBaeMoCThb cTajeil. Jleruposannsie ctanu. Knaccudukanus JI9
[0 BIIMSIHUIO Ha MOJIMMOPGU3M U IO B3aUMOJICHCTBHIO C YIIIEPOJIOM.

17. [BiusHuE Jerupyronyx JJIEMEHTOB Ha TEXHOJOTMYECKHE IapaMeTpbl TEPMUYECKOU

00paboTku. Bnusuue JID Ha mpokannBaeMoCTh CTajel.
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18. Knaccudukanms JIC mo cTpykType B HOpMaIM30BaHHOM M PABHOBECHOM COCTOSTHUU

19. Bakanxa 6e3 noguMopdHoro npesparienus. CTaguitHOCTb MPOIECCOB CTAPECHUSI.

20. OcnoBHbIe BUibl X TO. CylHOCTh, TEXHOJIOTUYECKUE MTapaMeTpbl, Ha3HAYEHHUE.

21. TMO, oco6eHHOCTH (HOPMUPOBAHUS CTPYKTYPBI U CBOMCTB cruiaBoB mpu TMO.

22. KJ'IaCCI/I(bI/IKaI_[I/IH U MapKUpPOBKa KOHCTPYKIMOHHBIX MAaTCPHUAJIOB. Cneunaanme CTaJln.

23. [[BeTHBIC cruTaBhl. OCOOEHHOCTH CTPOCHHMSI, CBOMCTBA, 00JIACTH IPUMEHEHHUSI.

24. |Hemerannuueckue marepuansl (T1acTMacChl, pe3uHbl, crekna) OCOOCHHOCTH CTPOEHUS,
CBOICTBa, 00JaCTh IPUMEHEHMUSI.

25. Kommno3uimonnsie Matepuaibl. OCOOEHHOCTH CTPOEHHUS, CBOMCTBA, 00JIaCTh MPUMEHEHHUS.

7.3.3. Kputepuu ¥ HOPMBbI OllEHKH

®opma
NMpoBeAeHUsA
Cemectp . Kpurtepun u HOpMBbI OLICHKH
MPOMEKYTOYHOM
aTTecTaluu
2,3 3a4eT Ecau utoroBeiii pedTUHT

«3a4TEHO»
cOoCTaBIIsIET 55 u OoJiee OaLIoB

Ecau uToroselii pedTUHT

«HE 3a4TEHO»
COCTaBJISIET MEHee 55 0aIoB
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8. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIH 3ar;1aBue (3aroJioBoK) I'ox n3nanust onobauorTeke /
n/n MeToAuYecKoe mocooue,
HaumenoBanue
NMPaKTHKYM, IP.) 3EC
IL. A. Bombipes, Marepuanosenenue : yaeonoe nocoodue / 1.
C. B. Jlanbizos A. bonasipes, C. B. aBoios, JI. U.
1 . HOB, [TonoBa, M. H. TroprkoB. — Boutoraa : Y4yebHoe mocodue 2020 OBC Jlanp
JI. 1. Ilonoga,
M H. T Wn¢pa-Nnxenepus, 2020. — 424 c. —
+ 1 OPBROB ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueonuk / C. H.
C. U. boromyxos, boronyxos, E. C. Ko3uk. — 2-e u3g. —
2 E. C. Ko3uk MockBa : Mamunoctpoenue, 2020. — 504 YueOmmK 2020 IbC Jlans
c¢.— ISBN 978-5-907104-39-6.
Martepuanosenenue : yaeOHoe rmocodue /
1O. I1. 3emckoB. — Cankr-IletepOypr :
3 1O. I1. 3emckoB JTams, 2019. — 188 ¢. — ISBN 978-5-8114- VYuebHoe mocodue 2019 OBbC Jlaab
3392-6.
TexHOMOrHst KOHCTPYKIIMOHHBIX
MaTepuaiosB : yuedHoe mocobue / A. B.
4 | A. B. JIykpsHuyK Tykpaayk. - Xa6aposck : IBCYTIC, 2020. YuebHoe nocobue 2020 OBC Jlanp
- 192 ¢ - ISBN 978-5-8381-3428-7..
TexHOMOrHst KOHCTPYKIIMOHHBIX
MaTepHuayioB [ DJIEKTPOHHBIHN pecypc] : yueO.
quia ctyaenTos BTy30B / FO. I1. Connues, b.
5 1O. I1.ComnH1ieB C. Epmakos, B. IO. ITupaitnen ; mox pen. YyeOHnk 2019 SOBbC "IPRbooks"

1O. I1I. Connuena. - 4-e uzn., crep. - CaHKT-
[TetepOypr : XUMUN3JIAT, 2019. - 503 c. -
ISBN 978-5-93808-298-4.




8.2. lonmosiHuTEIbHAS JIUTEPATYypPa

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

HAY4YHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJi0BoK) Iox w3nanus ondauorTexe /
n/n MeTOoAMYecKoe mocooue,
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 | Comunes KO.II. [uap.]; | CnenuanbHbIC MaTepHAIIbI B YuebHuk 2014 OBC
oz pex. FO.I1. Connuena MaIIMHOCTPOEHUH [DNeKTPOHHBIA "IPRbooks"
pecypce]
2 | O. A. Macanckuii [n MarepuanoBecHHE U TEXHOJIOTUN YuebHOe nocobue 2015 3BC
ap.] KOHCTPYKIIMOHHBIX Z'\Cl:'glkl/:UM
MaTepHaIoB [ DIEKTPOHHBIN pecypc]
3 | Apsamacos B.b [u ap.]; | MarepuanoBeneHne U TEXHOIOTHS VueGHMK 2011
IIOJ pex. KOHCTPYKLIMOHHBIX MaTepHUaoB 9BbC
B. b. Ap3zamacosa, [DneKTpoHHBIHN pecypc]| «bubnmorex»
A. A. Yepenaxuna
4 | T'.B. Knesros [u ap.]. VuebHoe MocoOue I BHITOIHEHHS JIabopaTopHbIit 2016 Penosuropnii
1a6OpaTOPHOro MPAKTHKYMa 10 NPaKTUKYM my

Kypcy «MaTepuanoBeeHue» AJis
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Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAy4YHOI
Ne nocooue, yueoHO-
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunorexe /
n/m MeToinYecKoe nocooue,
HaumeHoBanue
NMPaKTHKYM, IP.) 3EC
TEXHUYECKUX HAIPABICHUN
MOJITOTOBKU OaKaIaBpOB
5 | Imutpenxko B.IL., MarepuasaoBeieHue B 2016 DBC
Manyiinosa H.b MAIIHHOCTPOCHHUH [DNeKTpOHHbIH YuebHoe mocobue "ZNANIUM.
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8.3. Ilepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON CceTH
"Uurepuer"

e «BectHUK MAarafuTOropCkKkoro rocygapCTBEHHOro TEXHM4YECKOIo YHUBEPCUTETA HUM. I'.N.
Hocosay, http://vestnik.magtu.ru

o «BectHUK CaMapCKOFO roCyadapCTBECHHOI'O TCXHUYCCKOIO YHHUBCPCUTCTA.
TEeXHUUYECKHE HayKuy», http://science.samgtu.ru/node/31

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

e «Texnonorug MetayuioBy» http://www.nait.ru

Cepus:

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

e  WebofScience[DnekTpoHHBIl pecypc] : MyIbTHIUCIUIUIMHAPHAS pedepaTuBHas 0Oasza
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3arJ. ¢ 3kpaHa. — fI3. pyc., aHrJI.
e Scopus[DnekTpoHHBII pecypc] : pedeparuBHas 06a3a ganubix. — Netherlands: Elsevier,
2004— . — Pexxum jmocTyma : SCOPUS.com. — 3arit. ¢ 3kpana. — S13. pyc., anri.

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

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

e ScienceDirect[DnekTponnbsiii  pecypc] KOJUICKIIHSI ~ JJICKTPOHHBIX  KHHT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari. ¢ skpana. — SI3. aHriu.

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

JKpaHa. — 3. aHri.

e NEICON[DnexkTpoHHbII pecypc]

ANIEKTpOHHasT HHGMOpMaLUs

apXHB HAaYy4HBIX

xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3ara.
¢ 9KpaHa. — 3. pyc., aHriL.

8.4. Ilepeyenb NMPOrpaMMHOro odecrneveHust

Ne HanmenoBanmue IO PexBu3nTHI 10rOBOpa (1aTa, HOMEP,
n/n CPOK J1efiCTBHS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIEHCTBUSI — OECCPOUHO
2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEHCTBUS — OECCPOTHO
AcademicEdition
3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH JoroBop Ne 234/10/21-K
ot 19.10.2021, cpok aeiicTBust — 10
01.03.2022



http://vestnik.magtu.ru/
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http://www.nait.ru/
http://www.j-pm.ru/
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http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Omnmucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMOW I
OCYIIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPoLecca Mo JMCHUIINHE

HaumeHoBaHue 000pPy10BAHHBIX Y4EOHBIX
Ka0HHETOB, J1a00paTOPHi, MACTEPCKUX H
Ne Ap- 00LEKTOB 1151 NPOBEACHUsT . IlepeyeHb OCHOBHOIO 000PY/10BAHUS
n/m | NpaKTHYeCKUX U JJaOGopaTOPHbIX 3aHATHIA,
NMOMENIeHUH JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
JIaboparopus "TepmoobpadboTka CToJibl YyYEHHUYECKHE JIBYXMECTHBIE, CTOII
MatepuanoB" YueOHas ayaAUTOPHs IS 71abopaToOpHBIi, CTON MPEnoiaBaTeIbCKui,
IIPOBEIEHUS J1abOpaTOPHBIX pPadoT. CTYJ IIpenojaBaTesIbCKU, JI0CKa
1 E-105 ayTUTOpHas (MenoBas),
Metauiorpadguueckuit Mukpockornn MUM-
7. Ileun, TBepAOMEPHI, TEPMOMAPHI, CTAHOK
MOJIUPOBATIbHBIN
VYyeOHast ayTuTopusi AJis IPOBEICHHS Cronsl YYEHHUYECKHE (MOHOOJIOKH)
3aHATUN JEKIUOHHOTO TUIA. YueOHas JIBYXMECTHBIE, CTOJI IPENOAABaTEIbCKUMN,
ayTUTOPHS ISl IPOBEACHHUS 3aHATHIMA CTYyT MpenoaBaTeNbCKHil, J0cKa
CEMHHApPCKOro TUMa. Y4yeOHas ayuTOpus AJisl | ayAUTOpHAas (MenoBas). OKpaH HaBECHOH,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS CTAIlMOHAPHBIA  TPOEKTOp, MPOIECCOp,
2 | KypcoOBBIX paboT). YueOHas ayuTopus IJis MBIIIb ~ KOMIIBIOTEpHAs,  MYJNbT  JJIsS
MPOBEICHUS TPYNIOBBIX M UHAUBUYATIbHBIX | IPOEKTOPA
KOHCYNbTAIMi. YueOHas ayaAuToOpust J1Jist
MIPOBE/ICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUYHON aTTECTALUU.
I'-326
JlabopaTtopus «Metamnorpadus». Ctonbpl yYEeHHUYECKHE JIBYXMECTHBIE, CTOJ
VYuebHas ayIuTOpUs Ui IPOBEICHUS 71a00paTOPHBIM, CTON MpenoaBaTeIbCKU,
Ja00paTOPHBIX padoT. CTyI MPENOo/IaBaTeIIbCKUH, JTIOCKa
3 | E-203 ayIUTOpHas (menoBas), MaKeTBbI
KPUCTATTNYECKUX pEIIETOK, aTac
MHUKPOCTPYKTYpP,  MeTajiorpapuueckuit
Mukpockon MUM-7.
KomnbroTtepHslit kinacc. Yuebnas ayautopus | Ctomsl y4EeHUUYECKHE JIByXMECTHBIE
JUIS IPOBEJIEHUS 3aHATUH JIEGKIIMOHHOTO TUMA. | (MOHOOJOK), Jlocka TpexceKIHOHHas
VYuebHas ayIuTOpus Ui IPOBEICHUS ayaAUTOpHAs (MenoBas), CTOJ
VYyeOHast ayuTOpus AJisl IPOBEICHUS MpenoaaBaTeNbCKUi, CTYN
1a0opaTOpHBIX PaboT. YdueOHas ayuTopHs MPerno/IaBaTeIbCKuil, MIPOEKTOP
IUIsE KYPCOBOTO MPOCKTUPOBAHUS MYJIbTHMEIHHHBIA,OKPaH ISl TPOSKTOpa ,
4 | (BBIOJTHEHUS KYpCOBBIX paboT). YueOHas Tym0a HamoipHas. TyMm0a HacTOJbHasd,
ayJAUTOPUS JIJISl TIPOBEJICHHS TPYIIIIOBBIX U kadenpa
WH/IMBUYAIbHBIX KOHCYIbTallUK YueOHas
ayIUTOPUS ISl TIPOBENICHISI 3aHATHI
TEKYILETro KOHTPOJIS U POMEXKYTOUHOMN
aTTecTaluu.
E-214
5 Aynutopuro sl IpoBeIeHUs BeO- Cron, cTynbpsi, KOMIBIOTEp, Kamepa,
koH(pepenimii YJIK-303 MHUKPO(DOH.
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HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJA00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/10BAHMA
n/n | NPaKTHYeCKHX U JIa00paTOPHbBIX 3aHATHIA,
NMOMENIeHU JJIfl CAMOCTOATEILHON

paboThl o0y4yaoumxcs (HoMep ayJAUTOPUN)
[Tomemienue a5 caMOCTOSTENbHOM pabOTHI Croubl-apThl ABYXMECTHBIE, CTYJIbsI, CTOJI
obyuatomuxcs. [1-409 MPernoaaBaTebCKUA-, CTYT
MpernojaBaTeNbCKUii, MepeIBIKHas J0CKa,
6 JKpaH, rpoiieccop, MPOEKTOP,

KOMITBIOTEPHBIE CTOJIbI, KOMIBIOTEPHI AJIS
CTYJIGHTOB C BBIXOJJOM B CE€Thb HMHTEPHET,
KOMIIBIOTEP IPEToaBaTessi, CeTeBon mKkad
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