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(HaumeHoB8anue OUCYUNTUHDL)
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TexHonorus MalllTUHOCTPOCHUA
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I"'ox HaGopa: 2020

O6mas tpynoemkocts: 8 3ET

Pacnpeneﬂeﬂue JaC0B JUCIHUIIMHBI 110 CEMECTPaM

Cemectp 2 3

®opma KOHTPOJIA 3a4eT 3a4eT Hroro
Bun 3ansaruit
Jlexuun 34 34 68
JlaboparopHebie 34 34 68
ITpakTnueckue 18 18 36
Pykosoacrtso: PI'P - - -
[TpomexyTouHas arTecTanus 0,25 0,25 0,5
KonraktHas pabota 86,25 86,25 1725
CamocTosTenpHas padora 21,75 93,75 115,5
KoHnTpons = =
Hroro 108 180 288




Pabouyto mporpammy coctaBui(u):
JOIIEHT, Kauauaat gpus.-mMat. Hayk, [lonosa JI.W.

(OondicHocmb, yuenoe 36anue, cmenenv, Pamunus U.0.)

PeuiensupoBanue paboueii mporpaMmbl JUCHUTIITAHBI:

OtcyTcTBYET

Penenzenr

(OonarcHocmy, yuernoe 36anue, cmenenv, Pamunusn 1.0.)

Pabouas nporpamma aucuuIuiHebl coctaBieHa Ha ocHoBaHuu @I'OC BO u yueOHoro
r1aHa HanpasyieHus noArotoBku 15 .03.05 KoHCTpyKTOpCKO-TEXHOJIOTHUYECKOE
o0ecrnieueHrne MalllMHOCTPOUTENbHBIX IPOU3BOICTB.

Cpoxk neiicTBusi padoueii mporpaMMbl JMCHMIIMHBI 10 «31» aBrycra 2024 r.

COI'JTACOBAHO

38.Be,[[y}OHII/II>'I Ka(i)eﬂpoﬁ ((O60py,HOBaHI/Ie 1 TCXHOJIOTUHU MAINHUHOCTPOUTCIIBHOT'O ITIPOU3BOACTBAY

« _» 20 H.1O. Jlorunos
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenps
«HaHoTexHOIOTHH, MAaTEPUATIOBE/ICHUE U MEXaHUKA)

(mpotokoun 3acemanus Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBoeHHMsI AUCHUILINHDBI

[lenb OCBOGHHS JHUCUUIUIMHBI — T[IO3HAHWE TMPHUPOIBI M CBOWCTB MarepHalioB,
3aKOHOMEPHOCTEH MX M3MECHEHUS TPU BO3JICHCTBHU Pa3IMYHBIX (DAaKTOPOB, a TaK XKe CIIOCOOOB
MpHUIaHUsT 0COOBIX CBOMCTB MarepuasiaM st uX 3((HEeKTUBHOMN dKCILTyaTaIiu.

2. Mecrto aucuuminnsl B ctpykrype OIIOITI BO

I[I/ICL[I/IHJII/IHLI W TPAaKTUKH, HAa OCBOCHHWH KOTOPBIX 6a3preTc;1 JAaHHas AUCHUIIINHA.
(1)I/I3I/IKa, XHUMH, TEXHOJIOI'UA KOHCTPYKIIMOHHBIX MaT€puajioB.

JIMCUMIUTMHBL ¥ TPAKTUKU, AJIS KOTOPHIX OCBOEHHUE JAaHHOM TUCHUILUIMHBI HEOOXOIUMO
Kak mpexamectByromee"/letann mammH M OCHOBBI KOHCTpyupoBanus", "Texnosormueckue
MIPOIIECCHl B MAalTMHOCTpOeHUHU", "BBIOOpP METO0B MOTYyYEHUS ¥ TPOCKTUPOBAHMS 3arOTOBOK ",
"OcHoBbl HayuyHBIX uccienoBanui", "Texnosoruss mammHoctpoeHus", "Teopus pesanus",
"TexHoNOorusi U3roToBJIeHUs HHCTpyMeHTa", "Merposorus, ctanaapTu3anus u ceprudukanus”,
IToaroroBka K mpoueaype 3auThl ¥ npoueaypa 3amurel BKP.

3. IliianupyemMble pe3yJibTaThl 00y4eHUst

®opmupyeMbie U HNuagukaropbl
KOHTPOJIUpYeMble JMOCTHKEHU S
N I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIUH KOMIIeTeHI Ui
o0yueHust
(xom u (xom u
HaWMCHOBAHHE) HAaWMCHOBAHHE)
CIIOCOOHOCTh K 3HaTh: METOOUKH CamMOOOy4YeHHUs u
caMOOpraHu3aluu u caMmo00pa3oBaHusl.

camoobpazoBanuio (OK-5)

VYMeTb: 1oJlydaTh 3HAaHUA W3

Ppa3JINIHbIX I/IHCI)OpMaI_II/IOHHLIX
HCTOYHUKOB
Bnanets: MCTOAHUKaMU IIorcCKa

uHpoOpMallUl U3 JIUTEpaTypsl H
HNHTepHeT-pecypcoB

CIIOCOOHOCTH
IPUMEHSTh CIOCO0bI
palroHaIBLHOTO
HCITOJIB30BaHUS
HEOOXOIUMBIX BHIOB
pecypcoB B

MAaIIMHOCTPOUTEIIBEHBIX
IPOM3BOJICTBAX BHIOUPATH
OCHOBHBIC n
BCIIOMOTaTeNbHbIE
MaTcpHralibl pInIb e
U3TOTOBIICHUST  W3JENUH,
CIocoObI peanuzanuu
OCHOBHBIX
TEXHOJIOTHYCCKUX
IPOLIECCOB

(TIK-1)

3HaTth:  (U3MYECKYI0  CYLIHOCTh
SIBIICHUH, MIPOUCXOJIAIINX B
MaTepuaniax B YCIIOBHSAX
IOPOM3BOJICTBA M IKCIUIyaTaluH,
OCOOEHHOCTH CTPOCHHSI M CBOMCTBa

KPUCTAJUIMYECKUX, aMOp(QHBIX,
MTOJIMMEPHBIX, KOMITO3UI[MOHHBIX,
MTOPOLIKOBBIX MaTepHaoB.
OcCHOBHBIE ~ BHJABI  TEPMHUYECKOU,

XMUMHUKO-TEPMHUYECKON 00paboTKu

TEPMO-MEXaHNYECKOU o0paboTku
CIJIABOB.

YMeTh: pacuippoBbIBaTH  MapKH
MaTepHajoB, OTpesieNiTh ux
CTPYKTYpPHBIE COCTaBJISOLINE,
XapakTepHble cBoilicTBa. HasHawath
TEXHOJIOTUIECKHE napameTpsl
TEPMUYECKOH, XHUMHUKO-

3




®opmupyeMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIUH
(ko m
HaWMEHOBAHHE)

HNuaukaTopsl
AOCTHKEHUS
KOMIIeTeHIN i
(kom u
HAaWMCHOBAHHE)

[lnanupyemble pe3yJibTaThI
o0yueHust

TEPMUYECKOU u TEPMO-
MEXaHUYEKCKOM 00paboTKH.
Cas13pIBaTh ¢buznyeckue u
MEXaHUYEeCKue CBOMCTBa
MaTepuajioB, a TaK >K€ SBIICHUS,
IpOTEKaroIue B HUX, c
TEXHOJIOTHIECKUMHU nporeccamMmu
IIPOM3BOJICTBA U IKCILTyaTaLUH.

BnaneTh: HaBBIKAMH HCIIOJIB30BaHUS
CIIPaBOYHOMU n crenuaIbHON
TEXHUYECKOU [ | ThuTepaTyphl,
ohopMIICHHUS KOHCTPYKIIMOHHO-
TEXHOJIOTHYECKOU JIOKYMEHTAIIUH

CIIOCOOHOCTD
HCII0JIb30BaTh METO/IBI
CTaHJAPTHBIX MCIBITAHHUMA
10 ONpEICNCHUIO (PUZUKO-
MEXaHUYECKUX CBOMCTB M

3HaTh: CIICUAJIBHYIO
TCPMHUHOJIOTUIO, OCHOBHBIC KJIACCHI
COBPCMCHHBIX MaTCpHUaIoOB,
pas3jiniHbIC YPOBHU HUX CTPOCHMHA,
I[e(i)eKTLI 1 UX BJIMSAHHUC Ha CBOﬁCTBa,

TEXHOJIOTUIECKIX Ha3HAUYEHHE MaTEepHaJioB M 00JacTu
MoKa3areneil MaTepuasoB WX MPUMEHEHUS, KOMIUIEKC CBOMCTB,
u TOTOBBIX obecreunBaronni
MAaIIMHOCTPOUTEIBHBIX paboTOCIOCOOHOCTh U HAAEKHOCTD
U3JIEeIuH, CTaHAApTHBIE 5631 (SN17078
METO/TBI 170'¢ YMmeTs: MPUMEHSITh METO/TBI
MPOSKTUPOBAHHSI, CTaHJAPTHBIX  HWCIBITAHWA IS
MPOTPECCUBHBIE  METO/IBI ompeeneHus XapaKTEPUCTHK
OKCIUTyaTaIlH U3 MEXaHHYECKUX CBOWCTB MaTepUAIOB
(TIK-2) Bnanets: HaBBbIKAMU BbIOOpa
Marepuaa Jiisi KOHKPETHBIX YCITOBHN
AKCILTyaTallu, 00paboTKu
MarepuaioB, KOHTPOJS KavyecTBa;
DKOHOMHYECKH ¥  JKOJOTMYECKH
000CHOBBIBATH MPUHSATHIC PEIICHUS.
CHOCOOHOCTh 3HaTh: dakTopsl M CIOCOOBI
BEIOMpaTh  METOABI | VIPOYHEHUS U Pa3syIpOYHCHHS
CpencTBa U3MEHEHUS MaTepuasoB;  IOCIEI0BATEIbHOCTD
9KCILTyaTaI[HOHHBIX (hopMUpOBaHUS CTPYKTYPBI "

XapaKTePUCTUK  H3ACTHUi
MAaIITHHOCTPOUTEITHHBIX
IIPOU3BOJICTB,
aHATM3UPOBATH 170
XapaKTePUCTUKU

(TIK-22)

CBOICTB MaTCepruaJIOB B 3aBUCHUMOCTU
OT BHJAa BHCIIHETO BO3}ICfICTBI/I5[

YMeTh: caMOCTOSTETbHO MPUMEHSThH
METOABl W CpPEACTBA  TO3HAHMS,
oOyyeHUsT W CaMOKOHTPOJNS  JUIs
MPUOOPETEHUST HOBBIX 3HAHUA W
yMEHUM B obmactu
MaTepUAIOBEACHUSI W  TEXHOJIOTHH
KOHCTPYKIIHOHHBIX MaTepHaOB.




®opmupyeMbie U

HNuaukaTopsl

KOHTPOJIHpYeMble MOCTHKEHH S
N I[Inanupyemble pe3y/bTaThl
KOMIIeTeHIUH KOMIIeTeHI Ui
o0yueHust
(ko m (kom u
HaWMEHOBAHHE) HAaWMCHOBAHHE)

BJIaHeTLZ COBpPCMCHHBIMHU MCTOAAMU
aHalM3a B3aMMOCBSI3U XHUMHUYECKOTO
cocTaBa, CTPYKTYpbl M  CBOWCTB
MaTepuaioB, a TakK € METOJaMH
HCCIIEN0BaHUs CTPYKTYPBI
MaTepHUasoB.




4. CTpyKTYypa U coJepkaHue JUCUMILIUHBI.
4.1. M u TKM-1

Monayab
(pa3nen)

Bun
y4eOHO

i
padoThI

HaumenoBanue TeM 3aHATHI
(yueOHoli padoThI)

CemMmect

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0
KOHTPOJIsl (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 1

Jlex 1

BBenenune. AToMHO-
KPUCTAJUIMYECKOE CTPOCHUE
MetauioB. MHaunmpoBanue
aTOMHBIX INIOCKOCTEH U
HaIlpaBJICHUM.

BOHpOCBI K 3a4CTy

1,2

Mogyns 1

JIab 1

Anannz KpUCTAJTITIMYCCKOI'O
CTPOCHUA METAJIJIOB U CIIJIAaBOB

Komnnekr 3agannii k j1.p. 1

Mogyns 1

Ip 1

AHanm3 KpUCTAJUINIECKOTO
CTPOEHUS METAJUIOB: ONPE/ICIICHUE
OCHOBHBIX XapaKTEPUCTHK
3JIEMEHTapHBIX stueek bpasa,
MHIWIUPOBAHUE ATOMHBIX
IJIOCKOCTEN U HAIIPABJICHUH.

Kommrekt 3ananuit quis [p 1

Mogyns 1

Jlek 2

JHedekTsl KpHCcTaIMYECKOTO
CTPOEHWS: TOUCUHBIE, THHEWHBIE,
MOBEPXHOCTHBIE. METAIJIOB U MX
BJIMSHUE HA (PU3HUYECKHE U
MEXaHUYECKHE CBOMCTBA.

Bormpocs! k 3auery

3,4




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeACTBA)

Mogyns 1

Jlek 3

Brusiaue nedexron
KPHCTAIUTMYECKOTO CTPOCHHUS Ha
¢du3nuecKue U MeXaHIeCKre
CBOICTBA METAJIJIOB.

Bormpocs! k 3auery
5,6

Mogyns 1

JIa6 2

Makpockonu4eckuil aHanu3
(MakpoaHan3) CTPYKTYPHI
METaJUINYECKUX MaTEPUaIOB.
MUKpPOCKONUYECKUNA aHATH3
(MHKpOaHaIN3) CTPYKTYPHI
METaJUIMYECKUX MaTepUaIoB

KowmrmiekT 3aganuii x j1.p. 2

Monyis 1

IIp 2

ITocTpoeHre aTOMHBIX TIIOCKOCTEN
Y HaIlpaBJICHUH 1O 3aJJaHHBIM
uHaekcam Muiepa.

Kommnekr 3aganuii ais [p 2

Monyis 1

Jlex 4

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

Bomnpoce! k 3auery 14,15,17




Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeACTBA)

Mogyns 1

JIek 5

3aKOHOMEPHOCTH KPUCTAIIM3aLNH,
Kpussie Tammana. 'omorensas u
reTeporeHHast KpuCcTaJUTM3alHH.
MonuduimpoBaHue CIIJIaBOB.
CrtpoeHue ciuTKa.

Bomnpocs! k 3auery 18,22

Mogyns 1

JIa6 3

ITocTpoenue quarpaMmel
COCTOSIHUS CILIaBa TEPMUYECKUM
METO/I0M

Kommekrt 3aganuii k j1.p. 3

Mopyns 1

IIp 3

JledeK Tl KPUCTATUTMYECKOTO
ctpoenus. TouedHble NeQEeKTHI.
Mertoib1 onpeeneHus
KOHIIEHTPAI[HX BaKaHCUN U
MeXY3eIbHBIX aTOMOB, SJHEPTUHU HX
00pa3oBaHMsI ¥ SHEPTUH AKTHBAITIH
MUTPAITAHA

Kommext 3aganuit ais [p 3

Monyis 1

Jlex 6

CrutaBel. @a3bl B METAJUIMYECKUX
crutaBax. [Ipasuio ¢a3 'n66ca.

Bomnpocs! k 3auety 16,19




Bun

@®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, Hurepax
9 N Banabl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI

Monynb 1 |Jlex 7 | narpaMMbl COCTOSHHSI 2 2 - Bomnpocs! k 3auery 20,21
JIBYyXKOMIOHEHTHBIX cucteM. J1C
CIUTaBOB, 00PA3YIOLINX TBEP/IbIC
PacTBOPHI C HEOTPAUYEHHOU
pactBopumocTtsio. JIC cruaBos,
KOMITIOHCHTBI KOTOPBIX
HEPaCTBOPUMBI B TBEPIOM
COCTOSIHHUH.

Mopnyne 1 [JIab 4 | AHanus quarpaMm COCTOSTHUSL. 2 4 5 2 KommiekT 3aganuii x 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3oop.
W13,

Mogyns 1 |1Ip 4 Hucnokanuu. Bekrop Broprepca. 2 2 5 - Kommnekr 3aganuit ais [p 4

Pacuer momHOCTH BekTOpa
Broprepca, 3Heprum JUCIOKALMi U
CHUJI, JE€UCTBYIOIINX HA
JHUCIIOKALIUIO.




Moayab
(pasaen)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeACTBA)

Monyis 1

Jlex 8

JnarpamMMbl COCTOSIHUS CILIaBOB,
00pa3yrIuX orpaHHYCHHBIC
TBEpJble pacTBOPHI. J(narpamMma c
ABTEKTUKOU. [luarpaMmebl
COCTOSTHUSI CIIJIaBOB C
00pa3oBaHHEM MPOMEKYTOUHBIX

¢as.

Bomnpocs! k 3auery 20,21

Monyis 1

Jlex 9

JlnarpaMMbI COCTOSIHUSA CIIIABOB C
MEPUTEKTUYECKUM U HBTEKTOUAHBIM
MIPEBPALLCHUSMU.

Bomnpocsr k 3auery 20,21

Monys 1

IIp 5

PacueT nuarpamMm coctosHus
JIBYXKOMIIOHETHBIX CHCTEM.
OrnpezaeneHne XUMUYECKOTO
cocTaBa ¥ O0BLEMHOTO COOTHOIICHHS

das.

Kommnekt 3aganuit ans [p 5

Monyns 1

JIaG 5

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTaJIEN B
PaBHOBECHOM COCTOSIHUM METOJIOM
MHKPOaHaJIN3a.

Kommnekr 3amannii k 1.p. 5

10



Bun

@®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, Hurepax
9 N Banuasl KOHTPOJIsI (HAMMEHOBaHUe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI

Moayab 1 |Jlex 11 |/luarpamma cocrosinus «Fe-FesCh. 2 2 Bormpocs! k 3auery 23,24.25
®a3m, JIMHUHA, KPUTHYCCKHUC TOUYKU.
CtpykTypoobpa3oBaHue crajeit

Moayab 1 |Jlex 12 |/luarpamma cocrosinus «Fe-Ch. 2 2 - Bomnpocsl k 3auery 26,27
CrpykTypooOpa3oBaHue OCIbIX U
rpaUTH3UPOBAHHBIX YYyTYHOB.

Monynsb 1 [JIa6 6 | HMccnenosanue CTpyKTypbl 2 2 5 2 KomrmutekT 3ananuii x j1.p. 6
YTICPOAUCTHIX YyIT'YHOB METOAOM
MUKpOaHaIH3a.

Mogyns 1 |1Ip 6 AHanu3 muarpammsl coctosaus Fe- 2 2 5 Kommnekr 3aganuii ais [p 6

C. OmnpeneneHue CTPYKTYpHI,
(a30BOro cocraBa, XUMUYECKOTO
cocTaBa M 0OBEMHOTO
COOTHOILIEHHS (a3 YrIepOIUCThIX
CTajiell IpH pa3InIHBIX
TeMIiepaTypax.

11



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeACTBA)

Mogyns 1

Cm.p.

CamocrosiTenpHas padoTa 1mo
M3YUYEHHUIO CIIELIMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
71a00paTOPHBIX U NPAKTHUECKUX
pabor.

11,75

Mopynu 1

ITA

HpOMe)KYTO‘IHaH aTTeCTanusia

0,25

Mopyns 2

Jlek 13

N3menenue CBOMCTB METALIOB U
CI1aBoB 0e3 (a30BbIX
IIPEBPAILICHHMN.
DKclepuMeHTalIbHbIE
3aKOHOMEPHOCTH TUIACTUYECKOU
nepopmanuu. Jlepopmannonnoe
yIIPOYHEHHE.

Bormpocs! k 3auery 7,8,9

Monyns 2

JIab 7

Hcneitanue MaTepuajioB Ha
TBEPAOCTH

Komnnexr 3aganuii k j1.p. 7

12



Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH

(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO

KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeACTBA)

Mogyns 2

Jlek 14

Knaccudukamnms u Bust
MEXaHHYECKUX HCITBITAHUMN:
CTaTHYCCKHe, JUHAMHYCCKHUE,
yCTaJIOCTHbIE. MeXxaHn4ecKue
CBOMCTBA U UX XIIPAKTEPUCTUKH.

Bomnpocsr k 3auery 10,11

Mopyns 2

JIab 8

Hcnerranue o6pas3ios Ha
pacTsKeHUe.

Kommekr 3aganuii k j1.p. 8

Mopyns 2

IIp 7

Omnpenenenne MeEXaHMYECKUX
CBONCTB II0 arpaMme
PacTsDKEHUS.

Komnnexr 3anannii miis [Ip 7

Mopyns 2

JIek 15

CraTnuyeckoe Harpy>KeHHeE.
HcnprTanue MeTaIoB Ha
TBepAOCTh. McnibITaHue Ha
pacTsKEHHeE.

Bomnpocsr k 3auery 11,12

Monys 2

Jlex 16

JrHamuyeckoe v HUKIMYECKOE
HarpyskeHue. VMcnsiTaHue Ha
YAAPHYIO BA3KOCTb U YCTaJOCTh.
MexaHu3Mbl pazpyLIeHUs

Bomnpocsl k 3auety 12

JIaG6 9

Onpenenenne yaapHOH BA3KOCTH
MaTepuaia.

Kommnekr 3aganuii k j1.p. 9

13



Bun

@®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ausituii | Cemect | O0bem, Hurepax
o . Bbanabl KOHTPOJIsI (HAMMEHOBaHUe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI
JIa6 10 |YcranocTHasi POYHOCTH 2 2 5 KommiekT 3aganuii x a1.p. 10
Marepuasa
Mopyns 2 [1Ip 8 [ukmuieckoe HarpyXeHUE. 2 2 5 - Kommnekr 3apannii aiist [p 8
OrnpezaeneHye napaMeTpoB LUK
Harpy>xeHusl.
Monynsb 2 |Jlek 17 | Mexanusmel pa3pynieHust 2 2 - Bomnpocsr k 3auery 13
MCTAJINIMYCCKUX MaTCPUAJIOB!:
BSI3KOE, XPYIKOE, KBa3UXPYIIKOE,
BA3KO-XPYIKOEC, CMCIIAHHOC,
YCTaIOCTHOE.
Monynb 2 [JIa6 11 | Bausnue X0noaHo#M miacTHIecKon 2 2 5 2 KommekT 3aganuii x a1.p.11
nedopMali Ha TBEpAOCTh
METaJliia.
JIa6 12 | ®pakrorpaduueckuii aHau3. 2 2 5 Kommekt 3aganuii x a1.p.11
Monyis 2 [TIp 9 AHanu3 NpUYUH pa3pyIICHUsN 2 2 5 - Kommekt 3aganuit as [p 9

3JIEMEHTOB KOHCTPYKLHUI.
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Bun

@®opMbI TEKYLIETO

Mopnyas | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, HNHurepak
. N Banubl KOHTPOJIs1 (HaMMEeHOBaHue
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI
CamocTosTenbHas pabora 1o 2 8
M3YUYEHHUIO CIIENMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
1ab0paTOPHBIX U MPAKTHIECKUAX
pabor.
Monayns ITocemaeMocTs 2 10
1,2 bb
Mopyis AHKeTHpOBaHHUE
1,2
Monyinb Tect utorossiii 2 2 100 HToroBoe TecTupoBaHue
1,2
Hroro:| 108 100+100

Cxema pacyera MTOroBoro Oauia njisi o4yHod ¢opmbl o0ydenusi: (Texkymmii peiiTuHr + Pe3yJbTar MTOroBOro TecTHpoBaHus)/2+
Bb(ecau Bb npexycmorpeHnst)
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4.2. M u TKM-2

Bun
. ®opMbI TEKYILIETO
Monyab | yueono | HaumenoBanue tem 3anstuii | Cemect | O0bem, Hurepax P yi
. . banasl KOHTPOJIsI (HAMMEHOBaHUe
(pasaen) i (yueoHo¥# paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI
Monyis 3 |Jlex 1 IIpeBpaimenns B yriaepogucTon 3 2 Bomnpocsr k 3agety 30
cranu npu Harpese. Poct
ayCTEHUTHOI'O 3€pHA IIPU HarpeBe.
Monynsb 3 |JIa6 1 Ompenenenue pa3mepa 3epHa 3 4 5 Kommekr 3aganuii k j1.p. 1
CTaJIn METOAOM MI/IKpoaHaHI/ISa.
Mogyns 3 [1Ip 1 AHanu3 1uarpamMmsl 3 2 5 Kommnekt 3apanuit ais [p 1
H30TEPMHUYECKOrO pacraja
ayCTCHUTA.
Mopyns 3 |Jlek 2 | 3oTepMuueckuii pacna) 3 2 Bompocs! k 3auery 30

NEePEOXIIaXKICHHOTO ayCTCHHUTA.
Bnusnane CKOPOCTH OXJIAKACHUS Ha
JCTIEpCHOCTH (heppuTo-
[IEMEHTUTHBIX CMECEH.
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Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeACTBA)

Mogyns 3

Jlek 3

Knaccuduxarms sumos
TEPMUYECKOH 00paboTKH.
[Mapametpst TO u dhakTopsl,
Biusrone Ha Hux. Omxuru 1 u 2-
ro poxa. TexHonoruueckue
napameTpbl, Ha3HaueHHe, BEIOOD
DEKUMOB.

Bonpocsl k 3auety 32

Mopyns 3

JIab 2

OTXUT ¥ HOpMaANTKU3aLUs
YILJIEPOIUCTOM cTamnu.

Kommekr 3aganuii k j1.p. 2

Mogyns 3

Ip 2

Haznauenne 0CHOBHBIX BHJIOB
OTXHTa U aHaJN3 JeQEKTOB,
YCTPaHUMBIX OTXKUTamMu 1 u 2
POJIOB.

Kommnekt 3aganuit as [p 2

Monyns 3

Jlex 4

IIpoueccol, mpocxoasiuye B
Je(hOPMUPOBAHHBIX CIUIABAX MPH
Harpese. CyIIHOCTb U CTaJUHHOCTb
PEKPHUCTAIITN3AINOHHBIX

Bomnpoce! k 3auery 14,15,17

Monyns 3

Jlex 5

MapTeHCUTHOE NpeBpalicHUE.
Oco0EeHHOCTH, KHHETHKA.

Bomnpocsl k 3auery 31
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Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO

KOHTPOJIA (HaI/IMeHOBaHHe

OLIEHOYHOI'0 CpeACTBA)

Mogyns 3

JIab 3

PexpucTtaninzairoOHHBIA OTKUT
crajiei.

Kommekrt 3aganuii k j1.p. 3

Mogyns 3

IIp 3

DopMUPOBAHUE CTPYKTYPHI CTATIECH
B IIpoLiecce 3aKaiKku. BausHue
TEXHOJIOTUYECKUX ITapaMETPOB
3aKaJIKu Ha CTPYKTYPY M CBOWCTBA
CTaJIEH.

Kommnekt 3aganuit ais [p 3

Mogyns 3

Jlek 6

3akanka ¢ noauMOpHBIM U 6e3
NOAUMOP(HOTO TPEBPAIICHHS.
Buael 3akanku.

Bonpocs! k 3auety 33,39

Monyns 3

Jlex 7

Brnustnue pa3nnvHbIX GakTopoB Ha
MapTEHCUTHOE TpeBpalleHHe.
Crioco0sr 3akanku. [Ipsmoe u
o0paTHOE MapTeHCUTHBIE
npeBpanieHuss DPPeKT namsaTu

(hopMBI.

Bomnpocs! k 3auery 31

Mogyns 3

JIa0 4

3akanka yriaepoancTon u
JIETUPOBAHHOM CTaJIH.

KommiekT 3aganuii x 1.p.4
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Bun

@®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, Hurepax
. . baniasl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI

Mogyns 3 |11p 4 AHanmm3 TePMOKUHETUYCKUX 3 2 5 - Komrutekr 3amanwmii st Ip 4
JlMarpaMm pacraja ayCTeHUTa.

Mogyns 3 |Jlek 8  |IIpeBpamienus mpu OTIycCKe. 3 2 - Bompocsr k 3adery 35

Mopyns 3 |Jlek 9 | IIpoueccel crapenust. BiusHue 2 Bormpocs! k 3auery 39
TEMIIEpaTypbl U BPEMEHHU BBLACPKKU 3
Ha CTPYKTYpY U CBOICTBa
CTaperoIuX CIUIaBOB.

Monyns 3 |IIp 5 AHanus ¥ BBIOOP PEXKUMOB 3 2 5 2 Kommnext 3amanuii s [p 5
otmycka craneit .dopmupoBaHue
CTPYKTYPBI CTaJIEH B Ipoliecce
OTIIyCKa.

Monynb 3 [JIa6 5 | OTmyck yriaepoaucToi cranm. 3 4 5 2 Kommekr 3aganuii k j1.p. 5
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Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oobem,

Banasl

HNHurepak
THB, 4.

@®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeACTBA)

Mogyns 3

Jlex 11

[IpokanuBaeMocCTh U
3aKaJIMBaEMOCTh CTaJEH.
JlerupoBaHHbIE cTaNN.
Knaccudukanms JID no BiusHMIO
Ha MOTUMOp(U3M | 1O
B3aMMOACHCTBHUIO C YIIIEPOJIOM.

Bomnpocsr k 3auery 33,38

Mogyns 3

Jlek 12

BnusiHue nerupyromux 31eMeHTOB

Ha (pa30BBIC MPEBPAILCHUS B CTAJISX.

BinsiHMe nerupyronmx 3J1€eMeHTOB
Ha TEXHOJIOTUYECKUE ITapaMETPBI
TO.

Bomnpocsl k 3auery 38

Monyns 3

JIab 6

BnusiHue konnuecTBa yriepojia Ha
TBEPJOCTh 3aKaJICHHOM
YIIEPOJIUCTOM cTamnu.

KommiekT 3aganuii x 1.p. 6

Monyns 3

IIp 6

Br16op craneii no 3ajaHHBIM
MPOYHOCTH U TIPOKATMBAEMOCTH.

Kommnekr 3aganuii ais [p 6

Mogyns 3

JIab 7

Bausaue CKOPOCTH OXJIAXKICHHUA
Ha TBEPpAOCTb yFHepOHHCTOﬁ
CTaJIu.
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Bun

@®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, Hurepax
9 N Banuasl KOHTPOJIsI (HAMMEHOBaHUe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI
Monyne3 [Cm.p. |CamocTosrensnas paboTa mo 3 53,75
HN3YUYCHHIO CIICHIUAJIbHOU
JUTEPATYPHI U OPOPMIICHUIO
1ab0paTOPHBIX U MPAKTHIECKUAX
pabor.
Monynu 3| [TA [IpomexyTouHas aTTecTanus 3 0,25 -
Monyisb 3 |Jlek 13 | Xumuko-Tepmuyeckas o0paboTka. 3 2 2 Bomnpocsr k 3auety 40
CYI]_[HOCTB, OCHOBHBIC BHBI U UX
Ha3HA4YCHHC.
Monayns 3 |JIa6 8  |BiusiHue nerupyromumx 3 4 5 - KomruiexT 3agannii K 1.p. 7
9JICMEHTOB Ha MPOKAIMBAEMOCTh
CTalld, OTIPEETAEMYIO METOAOM
TOPLEBOM 3aKaJIKH
Monynsb 3 [Jlek 14 | Tepmo-mexannyeckas o0OpaboTKa. 3 2 2 Bormpocs! k 3auery 40

OcHoBHbIe BUALL. OCOOEHHOCTH
(GhopMHUPOBaHUS CTPYKTYPHI CTaJICH
u criaBoB mpu TMO.
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Bun

@®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, Hurepax
. N Banabl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI

Monyns 3 |JIa6 9 | BiusHue nemMeHTanuy Ha 3 4 5 KommuiexT 3aganuii K j1.p. 8
MUKPOCTPYKTYPY U TBEPIOCTh
YIJIEPOAUCTON CTAJIH.

Monyis 3 (TIp 7 MUKpOCKOTTMIECKUX I aHaIH3 3 2 5 Kommunekr 3apannii myis [p 7
A30THUPOBHHBIX CJIOCB.

Moayib 4 | Jlex 15 | JlerupoBanHble HHCTPYMEHTAIbHbIE 3 2 - Bormpocs! k 3auery 41
Y KOHCTPYKIIMOHHBIC CTaJIU
CIICUaJIbHOT'O HAa3HAYCHMUSI.
O6macTi MpUMEHEHUSI.

Mognyins 4 | Jlex 16 |LBeTHble CrutaBbl ( MEIHBIE, 3 2 2 Bompockr k 3auety 42
AJITFOMHUHHECBBIC, MAaIrHUCBEIC,
TUTaHOBEIE). OCOOEHHOCTH UX
CBOICTB U TEPMUYECKOH 00paOOTKH.
OO6nactu npruMeHEeHUs!.

Monynb 4 |J1a6 10 |3akanka u crapenune 3 4 5 KommuiexT 3aganuii k 1.p. 9
AJIFIOMHUHHUECBOI'O CIlJIaBa.

Monynb 4 |JIa6 11 | MapkupoBKa KOHCTPYKIIMOHHBIX 3 4 5 KommekT 3ananuii k a1.p. 10

MaTcpualioB.
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Bun

@®opMbI TEKYLIETO

Monyab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0bem, Hurepax
9 N Banabl KOHTPOJIA (HAMMeHOBaHHe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI
Mopyns 4 [TIp 8 Br100p cTanu 1o 3aiaHbIMM 3 2 5 - Komrutekr 3amanmii ayst I[Tp 8
MPOYHOCTH U MPOKATUBAEMOCTH.
Monynb 4 |Jlek 17 |Hemerannuueckne Matepuabl 3 2 - Bomnpocsl k 3auety 43,44
(ruractMacchl, Kepamuka,
pe3uHbl) O61acTH NPUMEHEHHSI.
KoMMo3uIoHHbIe MaTepUabl.
Monyns 4 |11p 9 Knaccudukarys 1 MapkupoBKa 3 2 5 - Komrutekr 3amanmii jst Ip 9
[BETHBIX CILIABOB.
CamocrosTenpHast padoTa 1o 3 38
W3YUYEHHUIO CIICIIMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
71a0b0paTOPHBIX U MPAKTHYSCKHX
pabor.
Mopyns [MocemaemocTsb 3 10
3,4 bb
Monyib AHKeTHpOBaHHUE
34
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Bun

@®opMbI TEKYLIETO

Mopnyas | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, HNHurepak
. . Banabl KOHTPOJIsl (HAaHMeHOBaHuUe
(pasaen) i (yueoHo¥i paGoThI) p . THB, 4.
OLIEHOYHOI'0 CpeACTBA)
padoThI
Monyinb Tect utorossiii 3 2 100 HTorosoe TecTupoBaHue
3,4
Hroro:| 180 100+100

Cxema pacyera UTOroBoro 0amia ajiasi ouHoii gopmbl o0yueHus: (Texkywmmii peiiTuHr + Pe3yjJbTaT HTOroBOro rectupoBaHusi)/2+
Bb(ecau BB npexycmorpensi)
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5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
Hcnonp3yroTest clenyromue TeXHOJOTHH: TEeXHOJOTHS JWCTAaHIIMOHHOTO OOYyYCHHS,
TexHONOTHST TPATUIIMOHHOTO OOYYCHHsI — MpeajiaraeT TPAJAUIMOHHYIO MOCIEA0BATEeIHLHOCTh
U3y4eHHs HOBOTO Marepuaiia, B (opMme JieKnuH, J1abopaTOpHBIX pabOT M CaMOCTOSTEIBHOM
paboTHI CTYJICHTOB;
WudopManoHHbIE TEXHOJIIOTUH — TPEAIAraloT HCIOJIb30BaHHE KOMITBIOTEpA BO BpEMs
MPOBEJICHUS 3aHATUH, HAPUMEp, BU3YAIbHBIC JICKIIMA C MCIIOJIB30BAHHEM IMPE3CHTAIMOHHOTO
MeTo/1a 00yUeHHUS.

I/IHTep AKTUBHBIC TCXHOJIOTHHM —  JHAJIOI'0OBOC

o0y4yeHne, B XO0A€ KOTOpPOTO

OCYIIIECTBIISICTCS. B3aUMOJICHCTBUE MEXAY CTYICHTOM W IpernojaBaTesieM, JUO0 MEXIy
CTyJICHTaMH, HCIIOJIb30BAHHE METOJIa OOY4YEHHUsI «MO3roBod mTypm». Hcnonb3oBaHue
3JIEMEHTOB IPOOJIEMHOT0 O0y4YeHUs! B BUJE HAJIUYMs BOIPOCOB MPOOJIEMHOTO Xapakrepa B
nabopaTopHbIX paboTax u TpeOOBaHMI aHalNM3a TMOJYYEHHBIX PE3YyIbTaTOB C
MOCIEAYIOLUM BBIBOJIOM I10 3KCIEPUMEHTAIbHBIM U PacYeTHBIM JaHHBIM. Mcronb3oBaHue

TCXHOJIOTHUU  PA3BUTHUA KPUTUYCCKOTO  MBIIIJICHUA

B ¢opme 3amsaTHii- Oecex ¢

HCIIOJIb30BAHUEM MCTOAA «PCUHICHUC CUTYAUMOHHBIX 3a1a9.

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHMIIJIMHBI
Metoanyeckre peKOMEHAALNU CTYACHTY U IPENoIaBaTel0 U3JI0KEHbl B METOINYECKUX
YKa3aHUAX K J1a00paTOpHBIM padboTam:

1. VYueGnoe nocobue st BBIIOIHEHHS J1a60PATOPHOTO MPAKTUKYMa 110 KypCy
«MatepuanoBeieHIE» JIJIsl TEXHUYECKUX HAIPaBJICHUH MOArOTOBKH OakanaBpos/ I'.B.
Knesuos [u np.]. — Tonssartu: TI'Y, 2016.- 170 c.

7. OneHo4YHbIE CPeACTBA

7.1. [1aciopT OLIEHOYHBIX CPEICTB

Cemectp

Koa koHTpOIMpYyemMoii KoMIIeTeHMH
(WM ee 4acTH)

HaunmenoBanue
OLIEHOYHOI0 CPeACTBA

3

OK5

Bonpocwi k 3auemy Ne 1-5,14-16
TecroBrie 3amanus: NoNe 1-257

I1IK 2

Bonpocwi k 3auemy Ne 6-13
Tecmoesvie 3a0onus NeNe 258-392,400-
441, 482-500

[1K 22

Bonpocul k 3auemy Ne 9,13,17-28
TecroBsie 3amannst: NeNe 123-243,393-
399,442-481.

OK 5

Bomnpocsr k 3auety Ne 29-32,
37,42,43,45,51
Tectosble 3amanusa: NeNe 1-92,258-441

I1K 22

Bompocsr k 3auety Ne33- 42,46-50
TecrtoBsle 3amanns: NeNe 93-257, 331-420

[1K-1

Bompocsr k 3auety Ne 38, 43-45,51-54
TectoBble 3amanmsa: NeNe 198-242, 421--
500

Tembl NMCbMEHHBIX Pa0dOT (He MPexyCMOTPEHbI)
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72 Tunosblie KOHTPOJIbHBIC 3a1aHUS UJIX UHBIEC MaTEepHaAJIbI, HCOﬁXO[{I/IMbIe AJIA

How

TEKYHIEro KOHTPOJIsA

7.2.1. KomiuiekT 3aiannii k sadopaTropHoii padore.

Tema: «Turbl KpUCTANIMYECKUX PEIIETOK U UX OCHOBHBIE XapaKTEPUCTUKI
A) OpopMuUTH OTYET O TeME JTA00PATOPHOI PabOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

I110CKOCTh B KYOUYECKOM KPHCTAIIIE OTCEKACT HA KOOPIMHATHBIX OCAX OTPE3KH, PABHBIC a;
2B; ¢. Onpenenuts Kpuctaiorpabudeckue uaaekcs! mrockoctu (hkI)?
[TocTpoiiTe TPOCTPaHCTBEHHOE M300paKEHUE TUIOCKOCTEH (Ha mpumepe KyOa), MMEIOIINX

kpucrautorpadpuyeckue uugexcer (110); (111); (112); (321); (1 IO); (I 11); (I 1 I)
Omnpenenute CUMBOJI HANIPaBIICHUs, TIpoxosiero dyepe3 Touku (0, B/3, ¢/3).
[TocTpoiiTe mpOCTpaHCTBEHHOE M300paKEHUE CIEAYIoIUX HarpaBieHud B kyde [100];

[010]; [001]; [100]; [010]; [0017; [110]; [104]; [014]; [111]; [112]; (11 1]; [121]; (11

;7121 (21 11:11 1 17; [214]: [314].
[Toncunraiite ynciio aTOMOB B siueiiku U koopauHaruonHoe uncio it OLK u 'K u 'Y
PELLIETOK.

B) BeimoHuTh 5 3a1aHU HTOTOBOTO TECTA.
Bapuanr 1 (u enre 10 BapuaHTOB TECTOB)

1. K c10%HBIM KpUCTAILINYECKUM pELIETKaM OTHOCAT ...
1. xpucTtayMueckue KyOuuecknue pemeTku

2. peHICTKHA C OOJIBIIIMM KOJIUYSCTBOM aTOMOB

3. pemeTKH, y KOTOPBIX Ha JIOJII0 AJIEMEHTApPHOM SYCHKU MPUXOAMUTCS Oojiee OTHOTO
aToma

4. pemieTKkd, y KOTOPBIX Ha JOJI0 AJIEMEHTAPHOU SUYEHKH MPUXOJAUTCS OJJUH aTOM

2. BribepuTe cooTBeTCTBYIOMME Xapakrepuctuku mis I'IK pemerku:
l.a=b=c; a=B=y=907; K=12;x=0,74

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

3. Ykaxkute 0003HaYCHUS TUIOCKOCTH B HHIEKcax Muiiepa .

1. (1'10)
S 2. (101)
ya 3. (011)
L™ s 4. (110)
/ >
/’/,f*”///’/




4. Yxaxute MHaexcel Musuiepa s HapaBiaeHUs

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

5. CBOWCTBO, 3aKJIIOUAIONICECS B HEOAHOPOJHOCTH CBOWCTB MaTepuaja B pPa3IMUYHbBIX
KpHCTAJUIOrpaMUECKUX HAIPABICHHUSX, HA3bIBACTC ...
1. u3zoTponus

2. aHU30TpONUs
3. TekcTypa

4. momumopdusmM

7.2.2. KoMIUIeKT 3alaHuli K IPAKTHYeCKoil padoTe Mo Teme:
«AHaNN3 KPUCTAJUIMIECKOTO CTPOCHUS B JePEKTHI KPUCTAILIOB
Bemmonuute 10 3amaHuii UTOroBOro Tecra.

Bapuanr 1 (u emte 10 BapuaHTOB TECTOB)

1. CBs13b MeX1y aTOMaMU B MeTaJIax 00yCIOBIIEHA B3aUMOACHCTBHEM MEXKY ...
1.pa3HOMMEHHO 3apsKEHHBIMH HMOHAMH
2. MOJIOXKUTETHLHO 3apSHKEHHBIMU HOHAMU M DJIEKTPOHHBIM Tra30M
3. aUNonsAMU
4. nepeKphIBAIOIIUMUCS dNIEKTPOHHBIMH O0JIaKaMH

2. JlepexTsl, TepMOAMHAMUYECKHU BBITOJIHBIE JIJIsI KpUCTAJLIa:
1. nakyHsl
2. BaKaHCUH
3. IHUCIIOKAIlUA
4. rpaHUIBI

3. Ykaxute GopMyily, OIHMCHIBAIOILYIO NEPBHIH 3aK0H DHKa:

1. h=2+VDt
2
2. h=—-_
VDT
3. I=-Dxaéc/ox
4. 1=—Dxaoc/ ot

4. KpaeBoil nucnokanueil Ha3bIBaeTcst 00JacTh ...
1. nckakeHu# KpHUcTauia BOKpYr Kpasi [paHULbI 3€pHa
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2. MCKa)XEHHsI KpUCTaJUIa BOKPYT Kpast SKCTPAIIOCKOCTH
3. pacTspKkeHHs B KpUCTaIe, 00YCIIOBICHHYIO HAIMYNEM YKCTPAIIIOCKOCTH
4. cxatusl B KpUcTaslie, 00yCIOBIEHHYIO HATMYUEM SKCTPAINIOCKOCTH

5. O6beMHBbIe eeKTHI KPUCTATUIMYECKOTO CTPOCHUS:
1. aAucioKanuy, HEeNOYKH MEXY3€eIbHbIX ATOMOB
2. BaKaHCHM, MEXY3€JIbHbIE aTOMBbI, [IPUMECHBIE aTOMBbI
3. IOpBbI, TPELUHBI, OJIOKH
4. rpaHMLIbI 3epeH, TpaHuIIb (a3, TPaHHUIIbI OJIOKOB

6. BorpIras pa3HUIla MEXTYy TEOPETHUECKON U PealTbHOM MPOYHOCTHIO KPUCTAIIIOB OOBIICHSICTCS
HaJIU4HMEM B KpUCTAJIIAX. ..

1. rpanul 3epeH

2. TUCIIOKAIUH

3. BakaHCUi

4. IpUMECHBIX aTOMOB

7.2.3. KomiuiekT 3aiannii k sadopaTropHoii padore.
Tema: «Makpo 1 MUKPOCKOIMMYECKHI aHAIN3 CIIAaBOB
A) OdbopmuTs oTUET 110 TeMe TabopaTOPHOI paboTHI.
b) BeimoHuTh 3a1aH1s K 1aOopaTopHOU padoTe.

1. IlpuroroButs Makpouutud. BeisiBuTh Ha Makpouutude aedeKTbl, HapyIIAIONe CIIOUTHOCTD
MeTajula, JJUKBAIUIO cepbl U Gochopa, CTpPOSHHUE JIUTOM CTalll, BOJOKHUCTYIO CTPYKTYPY U T.JA. U
3apUCOBATh HX.
2.Kpatko onucaTb METOJUKY HIPUTOTOBIECHHS MUKpoLUIU(a.
3.HccnenoBaTb MHUKpPOCTPYKTYpPY CTaJd WM 4YyryHa A0 W IOCIE TpPaBIEHHs. 3apUCOBaTh
Ha0JII01aeMYI0 MUKPOCTPYKTYPY CTaJIM UM YyT'yHa

b) Bemonnuts 5 3agaHuii K'TOroOBOro TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTaUINYECKOTO CTPOCHHUS
2. 3epHa WX KPUCTAJUIUTHI, BUIUMBIE B ONTUYECKHI MUKPOCKOI NPU YBEITUYEHUN
100-500pas3.
3. Crpykrypa nedexroB KP, Bugumas B 371€KTpOHHBIM MUKPOCKOII.
4. CtpoeHue ciuiaBa, BUIMMOE ITpH yBeanueHuu B 10 pas.
2. YKaXuTe MPaBHIBHYIO TIOCIIEIOBATEIBHOCTD ONEPALlnii IPH U3TOTOBJICHUU MUKpOILTH(A.
1. Beipe3ka
2. TpaBnenue
3. lllnudosanue
4. ITonmupoBanue
3. Meron baymana npenHazHadeH ajs. ..
1. BBIAABIIEHHSI MAKPOCTPYKTYPHI JIMTON CTaIN
2. BBIABJICHMSI paCPEEIICHNs HEMETAITINYECKUX BKIIIOUEHUN
3.BBISIBIICHUS] HEOTHOPOTHOCTH pacIIpeieieH s (JIMKBAIMH) CEPBI
4.BBIABIICHUS TPaHUL] 3€PEH
4. IlonupoBaHue MUKpOLLIH(A MPOBOJSAT C LIETBIO. ..
1. ycTpaneHust U300pakeHUs IOBEPXHOCTH
2. BBISIBJICHUSI TPAHMUIL 3€pEH
3. BBIIBJICHHUS MaKpOJe(PEeKTOB
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4. BBISIBIICHHS HEOTHOPOJHOCTH pacipeaesieHus (JTukBaun) gpocdopa
5. Pa3pemaroniasi cnocoOHOCTH MUKPOCKOTA - 3TO. ..

1. BenmumHa, oOpaTHAas HAMMEHBUIEMY pACCTOSHHIO MEXAYy JBYMs TOYKaMH,

BOCIIPUHHUMAEMBIMHU OT/ICTHHO
2. HAUMEHbIIIEE PACCTOSHUE MEKIY OTIEIBHO HAOII0JaeMBIMU O0BEKTAMU
3. BemMyMHA yyacTka o0paslia, BUJIMMOI0 B Mpudope

4. BeNMUYMHA, NIPONOPLUOHAIbHAS HAUMEHBIIEMY PAaCCTOSHUIO MEXAY JBYMS TOUKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

7.2.4. KoMIUIeKT 3a/1aHuii K JJabopaTopHoii padoTe.

Tema: «MexaHnueckue CBOWCTBA KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB.

Ornpenenenue
MEXaHUYECKUX XapaKTEPUCTHK MPOYHOCTH U TUIACTHYHOCTH. )

A) OpopMuUTh OTYET 1O TeME PaOOTHI.

b) BeinoaHuTh 3a1aHUs K MPAKTHYECKOW padoTe.

1.3apI/ICOBaTb JaHHYK0 BAPpHUAHTOM KPUBYIO DPACTAKCHHA B KOOPAHWHATAX «YCHUIIUC F -
YAJIMHCHHUC M » W BBIINIOJIHUTH CJIICAYROIICC:

2. mpeoOpa3oBaTh B AMarpaMMy € OTHOCHUTEIBHBIMH KOOPAWHATAMH «HAIPSDKEHUE O -
OTHOCHTENbHAs nedopmanus & »;
3. o npeo6pa3oBAHHOI JUArpaMMe OPEIENMTh CIEAYIONIHE MEXaHMYECKUE CBoiicTBa: E

- MOAYJIb YIPYroCTH, GT 50048 00‘2 - MNpEeacCil TCKYYCCTH, GB - Opeacii Mpo4YHOCTH, 5 -

OTHOCHUTEJIHOE Y/IJIMHEHUE, a ~-CTATUYECKYIO BI3KOCTh, D-MOyJb MIaCTUYHOCTH.
Bapuanr 1 (u emte 9 BapHaHToB AuarpamMm pacTsHKEHUS)

BmaHT 1 (cmas A3)

12

Harpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YarmHeine mm
B) BemmonHuTh 5 3aaHuii K'TOrOBOTO TECTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)

1. YkaxxuTe BIUSIHUE TPUMeEcel Ha MEXaHUYECKUE CBOWCTBA KPUCTAILIA MPH TIACTUIECKON
nedopmanuu:
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CHUXAIOT UCXOJHYIO IMPOYHOCTH U MOBBIIAIOT IJIACTUYIHOCTD

YBCIUYHUBAIOT UCXOAHYIO ITPOYHOCTh U CHHUKAKOT IIJIAaCTUYHOCTDH

woh o=

IPOYHOCTH U INIACTUYHOCTh HE U3MEHSAETCS
4. TOBBILIAIOT IPOYHOCTb U MIIACTUYHOCTD
2. IlpenenoM BIHOCIMBOCTU HA3BIBAIOT. ..

| .HanpspKeHMe, IpU KOTOPOM MaTepHa BbIAEPKUBACT 3aJaHHOE YHCIIO LIUKIIOB HATPYKCHUS
2. HampspKEeHUe, NMpU KOTOPOM MaTepuall BbIIEP)KUBAET HEOIPAHWYEHHOE YUCIIO IUKJIOB
Harpy>KeHUus
3. HamnpsKeHHE, 110 JOCTHKEHUE KOTOPOro IPOUCXOUT pa3pylLIeHHe
4.  HanpsbkeHHe, P KOTOPOM MaTepHall BBIIECPKMBACT MUHUMAJIBHOE YHCIO LHUKIOB
Harpy>KeHus
3.Ilpu ucnbITaHUM Ha pacTsKeHHe oOpas3ell Harpy3wid A0 HaIlpsDKeHHsl G1, MOCIEe  4Yero
Harpy3Ky CHsJIH. BenrunHa OTHOCHTENBHOTO YATMHEHNs 00pa3na (puc.) COCTaBIIsET:
1. 20% 2.8% 3. 4% 4. 2%

/ P
2 4 8 20 &(7%)

4. Tepnocts 1o bpunemno yéJmBHo o0o3Hauaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepuTe MpaBUIBHYIO MTOCIICIOBATEILHOCTD 110 BO3PACTAHUIO BETMUWH:
1. oB; oT; OoNNt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.5. KomiuiekT 3aiannii k 1adoparopHoii padore

Tema: «/cripiTanust MaTepruasoB Ha TBEPIOCTbY
A) OpopMuUTh OTYET IO TEME J1abOpaTOPHOU PabOTHI.

b) BeimonuuTh 3a1anus k 1abopaTopHoii padore.
1.[151s1 ipeisio’KeHHBIX MapOK CIUIaBOB MO1I00paTh METO U3MEPEHUS TBEPIOCTH.
2.13mMepuTh TBEPIOCTH 0OPa3IIOB.
3.IlepeBectn nomyuyeHHble 3HaueHus TBepaocTH B HB. PaccunTtaTe nmpounocTs no bpunento.
B) Beimonnute 5 3agaHuii UTOrOBOTO TECTA.
Bapuanr 1 (1 emte 10 BapuaHTOB TECTOB)
1. TBepaocThiO Ha3BIBAIOT. ..

1. cnocoOGHOCTH BO3BpalllaTh epBOHAYaIbHbIE (HOPMY U pa3Mephl IOCIIE CHITUS Harpy3KH
2. cnocOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO JPYroro 6osee TBEpOro Tena
3. cIOCOOHOCTH MPOTUBOCTOSITH TUHAMUYECKUM Harpy3kam
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4. ciocoOHOCTh COXPaHITh OCTATOYHYIO 1e(hOpMAIIHIO MTOCIIE CHATHUS HArPy3KH

2. Onpenenute COOTBETCTBUE YCIOBHBIX 0003HAYEHUI MEXaHUYECKUM CBOMCTBAM MaTEpUAJIOB:

l.os 1. TBEpOCTD

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

3. Merox PokBenna npeana3zHaveH i U3MEPEHUS TBEPOCTH. ..
1. Msrkux MatepuaioB
2. TBepabIx MaTepuaoB
3. TloBepXHOCTHBIX CIIOEB
4. W MATKHX U TBEPABIX MaTEPHAIIOB.
4. YkaxuTe MaKkCUMaJIbHOE YCUJINE [TPU U3MEPEHUH TBEPOCTH 1O Bukkepcy.
1. 3000kr
2. 150 kr
3.100 xr
4. 500r
5. MukpoTBepaoCTh 0003HAYACTCH. . .
1.HB
2. Hu
3. HRC
4. HV

7.2.6. KomiuiekT 3aannii k sadopaTropHoii padore.
Tema: «Onpenenenue yaapHoi BI3KOCTH MaTepHaIOB»
A) OdbopmuTts oTUET 110 TeMe TabopaTOPHOI pabOTHI.
b) BeimoaHuTh 3a1aH1s K 1aOOpaTopHOU padoTe.

1.IlpoBecTn ynapHbIe UCTIBITAHUS Ha U3MHO 00pa3lloB CTAIM IPU PAa3IUYHbIX TEMIIEpaTypax.
2.PaccunTarh 3Hau€HUE yIapHOH BA3KOCTU MaTepuaa.
3.IToctpouTts rpaduk TemrepaTypHOi 3aBUCUMOCTH YIapHOH BSI3KOCTH MCCIIETyEMOU CTalH.
Onpenenuts TEMIIEPATYPHBIN MOPOT XJIaJIHOJIOMKOCTH.

B) Bemonuuthk 5 3agaHuii U'TOroBOro Tecra.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. XJ1aTHOJIOMKOCTBIO HA3ELIBAIOT:
1.YMeHblIeHNE Ipesiea MPOYHOCTH IPU OHM)KEHUH TeMIepaTyphl

2.YMeHnblieHne ko3 GuiinenTa TMHaMUYeCKON BSI3KOCTH MPU MOHUKEHUH TEMIIEPATyphI

3.YMeHblIeHHEe (U3NUECKOTO MpeJiesia TEKYUECTH IPU MOHMKEHUH  TeMIepaTyphbl
4.YBenuueHue npejena NpoyHOCTH MPU MOHMKEHUU TEMIIEpaTyphbl
2. Vnapnas Bsazkocts KCU onpenenser:
1. Y nenpHyro paboTy 3apOXKIACHUS U PACIPOCTPAHEHUS TPEIIUHBI.
2. YenbHyto paboTy pacnpoCTpaHEHUs TPEIIUHBI.
3. Paboty pa3pyieHus npyu AMHAMUYECKUX HAarpy3Kax.
4. PaboTy muiacTuueckoi aedopMaiiiy mpu JMHaAMHUYECKUX Harpy3Kax.
3. Ts0 — 3TO TeMIiepaTypa UCIIBITAaHUMN:
1. T=50°C
2. ipu kotopoit KCU = 0,5 MJTx / m?
3. npu xKotopoii Habmogaercst 50% BA3KON cocTaBIAOLICH B M3J0Me  00pa3a
4.T =-50°C
4. Onpenenute HakTOpbl, KOTOPbIE CABUTAOT MOPOT XJIaJHOJIOMKOCTH U3 MOJOXKEeHUs ] B
MOJIOKEHUE !
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WV

l.yMeHblIeHHE pa3Mepa 3epHa

2.1OBBIIIEHUE YUCTOTHI CILJIaBa
3.yBeIMYEHHUE COJIEPKAHMS TPUMECEi
4. yBenuueHue pa3mepa 3epHa

5. VKaxuTe NpU3HAKU BSI3KOTO pa3pyLLEHUS:

1.0TCyTCTBHE «IIEHKN» HA 00pasie

2. KpUCTANINYECKUH U3JI0M

3. BBICOKAsI CKOPOCTh PACIIPOCTPAHCHUS TPEITUHBI
4, yaneyHbli U3JI0M

7.2.7. KOMIUIEKT 3aIaHiii K MPAKTHYECKOMY 3aHSITHIO.
Tema: «AHanu3 xapakTepa pa3pylleHHs] METaJIOB U CILIaBOB.)»
A) OpopMUTE OTYET MO TeME PAKTHISCKOTO 3aHSATHSL. .

b) BeinonHuTh npakTuyecKue 3agaHusl.

1.IlpoBectn wWACHTU(UKAIMIO H3IOMOB (YCTAaHOBUTH BHJ H3JIOMOB) W3 Ha0opa H3JIOMOB
METAITMYECKUX MaTepHanoB. PaccopTupoBaTh N3IOMBI 110 BUAAM.
2.3aMepHuTh OTHOCHUTEIBHOE CYKEHHE 00Pa3IoB Y TOBEPXHOCTH XPYIKUX U BS3KHX H3JIOMOB.
3. 3amepuTh UIMHY YCTAJOCTHBIX 30H Ha MOBEPXHOCTH YCTAJIOCTHBIX M3JIOMOB. 3apUCOBaTh
U3JI0M U 0003HAYHUTh 30HBI HA YEPTEXKE.
B) BeinmonuuTh 4 3aaHus UTOTOBOTO TECTA.

Bapuanr 1 (u emie 8 BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaIU3 TO3BOJISET ONPEIEIUTH!
1. mTomiaab BSI3KOM COCTABISIONICH B U3JI0ME 0OpasIia.
2. yIapHyIO BSI3KOCTb CILJIaBa
3. yCcTaJOCTHBIE XapaKTEPUCTUKH CIJIaBa
4. TBEpIOCTh
2.YKaxkuTe IpU3HaKU BI3KOTO Pa3pyIIECHUS:

1.00pa3oBanue «eikn» Ha obpasie
2. KpUCTAJLINYECKUN U3JIOM
3. BBICOKasl CKOPOCTb PaclpoOCTPaHEHUS TPEIIUHbI
4. yareyHbli U3JI0M
3.Vkaxure GakTopbl, KOTOPBIE OMPEAEISAIOT XPYIKOE pa3pylIeHne, Kak HanboJsee omacHoe:
1. KpuCcTAIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh PacIpOCTPAaHEHUS TPELIUHBI
3. OTCYTCTBHE 3HAUUTENBHOMN MpeBApUTEIbLHON NedopMaun
4. BBICOKAsi CKOPOCTb PacIpOCTPAHEHUS TPEILIHbI
4.Yxaxurte BUJ pa3pylIeHUs, IpU KOTOPOM Ha MOBEPXHOCTH HU3JI0Ma HAOIIOAAIOT 3 30HBI:
30Ha CTAaOUIIBHOTO POCTa TPEIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30Ha J10JIOMA.
1.BsA3KO€ pazpylieHne
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2. yCTaJO0CTHOE pa3pyllIeHue

3. XpynKoe pa3pyuieHue
4. yaCTUYHO BSI3KO€, YACTUYHO XPYIIKOE

7.2.8. KoMILUIeKT 3a1aHuii K J1a00opaToOpHOii padoTe

Tema: «BausHue  XONOAHOM  IJIACTHYECKOM  nmedopMmanmuu W TeMIEpaTyphbl
PEKpUCTAUIN3aLMU Ha CTPYKTYPY U CBOMCTBA CILIABOBY

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeinoanuTk 3aganus Kk 1abopatopHoi padore.

1./3mMepuTh TOMIMHY M TBEPAOCTh JedopMHpoBaHHBIX 00pasnoB. Paccumrats cremeHb
iactuyeckor  nedopmanuu. Iloctpouts rpaduk 3aBUCHMOCTH TBEPAOCTH OT CTEHNECHU
nedopmanuu.

2PaccunTarh TEeMIEpaTypHBId ~ MOPOr  peKpucTaumM3anuMud it Meau.  IlpoBectn
PEKPUCTAILTM3AIMOHHBIN OTXKHUT U OTHBIX.

3. M3mMeputh TBEPIOCTh OTOACKEHHBIX 00pa3moB. [loctponts Tpaduky 3aBUCUMOCTH TBEPAOCTH

OT CTeTeH! JiepopMaliy TOCIIe OTIbIXA U PEKPUCTAINTA3AIIHH.

B) Bemonsuthk 5 3agaHuii U'TOroBOro Tecra.

Bapuanr 1 (u enie 10 BapraHTOB TECTOB)
1. Kputnueckoii cTeneHbio qedopMaIiyu sl peKpUCTALTU3aIMOHHBIX MPOIIECCOB HA3bIBACTCHL. .

l.crenens Aedopmalniu, NpUBOAIIAs MMOCIEe HarpeBa Ae(GOpMHpPOBAHHOIO MaTepualia K
TUTaHTCKOMY POCTY 3€pHa
2.creneHb nedopMali, Mpu KOTOPOHM JocTUraeTcs HauOOoJbIash BO3MOXHAS MIOTHOCTD
e(EeKTOB KPUCTAIUTUIECKON CTPYKTYPHI
3. MHUHHMMalbHas CTeNeHb JAegopMaliy, HpU KOTOPOIl 3amac BSI3KOCTH MaTepuana
CTAHOBUTCS PaBHBIM HYJIIO
4. MUHUMaIbHas CTeNeHb NedopMaIuu, IpU KOTOPOH PEKPUCTAIUIM3AIMOHHBIE TTPOIIECCHI
HE BBI3BIBAIOT POCTa 3€PEH
2.01aBIX -3TO TpyNNa sIBICHUHA, TPOUCXOASIINX MPU HarpeBe 1eopMUPOBAHHOTO MeTalIa U
OXBAaTbHIBAIOLIHX. ..

1. poriecchl 3apOXKICHHS U POCTAa HOBBIX 3€PEH C MEHBIIIUM KOJUYECTBOM Je(HEKTOB
CTPOCHUS

2. mporeccsl 00pa3oBaHus CyO3epeH C MaJOYIJIOBBIMH T'PaHUIIAMHU, BOSHHUKAIOIIUMH TIPH
CKOJIB)KCHHHU U MEPCTIOJI3aHUN )II/ICJ'IOKaHI/II\/II
3. UBMEHEHUsI TOHKON CTPYKTYpHI (TI1aBHBIM 00pa3oM YMEHbIIIEHHE KOJIUYECTBA TOUCYHBIX
ne(eKToB)
4. mporuecchl U3MEHeHUs (GOpMBI U pazMepa 3epeH
3.YkaxuTe TeMIepaTypHblii HHTEPBAJ XOJIO0IHON 00pabOTKH CIIaBOB:

1. Toop= Thx
2. 0,4 Tux < Tosp < Tun
3. Toop << 0,4Tux
4. To6p < Tsp
4. VYKaXnTe BHEITHHE IPU3HAKH MPOIIECCOB MEPBUYHON PEKPUCTAILTU3AIIH
1. ykpynHeHue 3epHa
2. U3MEeTbYCHHE 3epHa
3. u3MeHeHue GopMBI 3epHa JI0 PABHOOCHOM
4. OTCYTCTBYIOT
5. JIBmxy1ielt cuiioii mporiecca cooupareabHON peKpUCTAITU3AINN SBIISETCS:

l.yMeHbIIIEeHHE TUIOTHOCTH JAUCIOKAIANA
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2. yMEHBILIEHUE CYMMapHOW BEIMUYMHBI TIOBEPXHOCTHOMN dHEPTUn

3. YMCHBIICHUC CYMMapHOﬁ BCIMYHMHBI OHEPruu, 3a CUYCT CHMIKCHHA OCTAaTOYHBIX

HaIpsHKEHUN
4. yBeIMYEHHUE IIIOTHOCTH JUCTOKALIMI

7.2.9. KoMIUIeKT 3a1aHuii K 1a0opaTopHoii padoTe Ne9

Tema: «TepMuuecKkuii aHaJIU3 CILJIABOB»
A) OdopMuTh OTYET 1O TeMe 1a00PaTOPHOI paOOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

1.3aduxcupoBarh TEMIEpaTyphI CIIABOB MPH OXJIAXKICHUN uepe3 Kaxkabie 30 cex.

Z.HOCTpOI/ITB TEPMUUYCCKUEC KPHUBBIC OXJIAXKICHHA CIUIaBOB H OIIPEACINTh KPUTHUYCCKHUC TOYKH

(a30BBIX MMpEBpaIICHUH.

3. HOCTpOI/ITB AuarpaMmy COCTOSHHA «OJIOBO-LIMHK», YKAa3dTb HA3BAHUS JIMHUAM JuarpamMmbl 1

(hazoBbIe NMpEBpaILEHHUs, COOTBETCTBYIOIINE JIMHUSM JTUATPAMMBI.
B) BemonauThs 5 3a7aHuil UTOTOBOTO TECTA.

Bapuant 1 (u emie 10 BapuaHTOB TECTOB)
1.Ha3zoBure TN crijiaBa, KOTOPOMY XapaKTepHa JlaHHask KPUCTAJUIMYECKas peleTKa

1. TBepaplli pacTBOp BHEAPCHUS.
2. TBepaplif pacTBOp 3aMEIICHUS.
3. XuMUYecKoe COeTMHEHUE.

4. MexaHuuyeckas CMECh.

O —kormnorHeHm A
@ -~<ornoverm B

2. Kputndeckum 3apoIpIieM Ha3bIBaeTCs
1. 3aponbim TBepaOit (asb

2. TaKOM 3apOJIBIII, POCT KOTOPOTO COTMPOBOK/IAETCS MOBHIIIEHNEeM dHeprun [ 'nd0ca.

3. 3apOJIBII CTIOCOOHEBIH K POCTY.
4 KpHCTaJUTMYECKasi YacTUIIA TPUMECH.
3.IlpaBuno ¢a3 uMmeer BUL ......

1.C = K+®-1.
2.C = Oo+K+1
3.C=0-K+1
4.C = K-O+1

4.Ha pucyHke npejicTaBieHa AuarpamMma ......

I
K F
c \E /r;‘_
1 3 ;
I.H |
2 1 g |
a ! BmEn | B
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1.01HOKOMITOHEHTHAS

2.C XMMUYECKUM COEMHEHUEM.

3.C oTCyTCTBHEM PacCTBOPUMOCTH KOMITOHEHTOB B TBEPIOM COCTOSIHHH.

4.C orpaHU4YeHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU
5. IBmkymieid cuioi mporiecca Gpa3zoBoro nepexoa ABIsSeTCs

1.cTeneHb nepeoxIaXACHUS CUCTEMBI.

2.pa3Mep KPUTUYECKOTO 3apOabIIia HOBOU (ha3sl.

3.TeMIeparypa CUCTEMBI.

4.pa3HOCTh TEPMOJUHAMUYECKHIX MOTCHIIUAIOB (ha3.

7.2.10. KoMnJjieKT 3aJaHuii K MPaKTHYeCKOil padoTe Mo Teme:
«Ananus auarpaMm COCTOAHUSA IBYXKOMIIOHCHTHBIX CUCTCM»
A) BBINOJTHUTH UHIMBUAYAITFHOE 3a1aHHUE.

3apucoBaTh, coOmogas MacimTad, MaHHYIO BapuUaHTOM JUarpaMMy COCTOSIHUS H
BBIMIOJIHUTD CIIEAYIOIIEE:

a) YCTAaHOBHTH THUII JIAHHOM THarpaMMBbl;

0) ompeaenuTh CTPYKTYpHbIH u (Ha3oBblii cocTaB Bcex oOIacTei U OTPa3HTh
€r0 COOTBETCTBYIOIMIMMHU OYKBEHHBIMH 0003HAYCHUSIMHU HA AHArPaMMe;

B) OIPENETUTH MOJOXKEHHE CIIIaBa, JAHHOTO BApUAHTOM, Ha IMarpaMMe COCTOSIHUS;

I) ONpENeNuTh YHCIO CTEMeHed CBOOOABI CIUIaBa B €ro KPUTHYECKUX TOUYKAX HB
TEMIEPATYPHbIX HHTEpBAIaX MEXIy KPUTUYECKUMHU TOYKaMu Mo mpaBuily (a3 ['ubbca u
MOCTPOUTH KPUBYIO OXJIAXKACHUS 3TOTO CIUIaBa B KOOPJIMHATAX TeMIIepaTypa-BpeMs;

1) OIpenenuTh AJs 3alaHHOM BapHaHTOM TeMIepaTyphl CIlaBa cocTaB (a3 U BECOBOE
COOTHOIIEHUE (a3;

€) OXapaKTepu30BaTh CTPYKTYPY 3aJaHHOTO CIUIaBa MPU KOMHATHON TeMmIepaType.

Bapuanr 1 (u enre 20 BapuaHTOB AMarpamMM COCTOSIHHS)
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1200
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b) Beimoanute S 3apaHuii UTOroBOro TeCTA.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)
I 1.Ykaxure Qas3bl, Haxojasdllecs B paBHOBECHUH Ha

nuHnn [IE nuarpamMmel cOCTOSTHUSA
[ B
1.B + )xunkocTh
P 0 35
I
h B




2. A+XKUOKOCTH
3.A+ B + xxugkocTthb
4.A+B

2.YKaxxuTe KPUBYIO OXJIaXICHUS, COOTBETCTBYIOIIYIO CIUIaBy I

I
P —
n
C m
A E T
1.1 2.2 3.3 4.4

3.®opmyna, onpeaensonas KoJIM4ecTBO TBepAo ¢a3bl B Touke «b» cruiaBa | numeer Bua

ol It I 1. A= 22 100%
M) Lt E bc
a \“ 2. A= @xloO%
p b o ac
1
| A 3. A= be x100%
A ! B ab
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7.2.11. KoMmieKT 3a1aHuii Kk J1abopaTopHoii padore.
Tema: « MUKPOCKOITMYECKHI aHAJIU3 METAJIOB U CIU1aBoB. CTPYKTypa

YIIJIEPOJUCTON CTaJIM B PABHOBECHOM COCTOSTHUN»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeinoanuTk 3a1anus Kk 1abopatopHoi padore.

BbruepTuTh AuarpaMMmy COCTOSHUSL JKEJI€30-yIiepojJ Ha pa3BepHYTOM JHCTe OyMmaru.
[TocTpouts Tepmuueckue kpupble oxyaxzaeHus mia craieit ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHueM (a30BbIX MPEBPALICHUI U KOHEYHON CTPYKTYPBHI.

[IpoBecTn MuKpockonuueckuid anaian3 oopasuos (5 wr.). OnpenenuTb MUKPOCTPYKTYPhI U
3apUCOBATh YCJIOBHO CTPYKTYPY O3BTEKTOMIHBIX CILIABOB C Pa3IUYHBIM KOJIMYECTBOM
yriepojia (3 1IT.), 9BTEKTOMAHOTO U 3a3BTEKTOUTHOTO CIIABOB.

OmnpenenuTh KOJUYECTBO yriiepoaa B oopasmax go3prexkrouanoit cramu ('OCT 1050-74).
Y CTaHOBHTH B3aUMOCBSI3b MKy YIJIEPOJOM M CBOMCTBAMH CILIABOB, IOCTPOUTH IpaduKu
I10 JTaHHBIM Ta01. 1 (CrpaBOYHBIC MaTEpUAIBI).

B) BeimoHuTh 5 3a1aHUI HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 12 BapraHTOB TECTOB)

1. Yro takoe pepput?
1) Xumudeckoe coeTuHEHUE
2) MexaHuueckas cMech
3) TBepablii pacTBOp yriiepoja B a-Keyese
4) TBepplil pacTBOp yIiiepoJia B Y-Keje3e

2. Kakyto ctpykTypy umeer cruiaB ¢ cogepxkanuem 0,45 %C?
1) Ilepnur
2) ®epput + nepaut
3) ®epput + EMEHTUT BTOPUYHbII
4) ®epput + HIEMEHTUT TPETUYHBIN
5) ®epput

3. Ilpu xakoii Temneparype nNpoucxoauT oopa3oBanue nepaura B cmase 0,50 %C?
1) JIuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) Jluaus PQ

4. Kak BBITJISLAUT O] MUKPOCKOTIOM (hepput?
1) B Buze cBETIBIX 3epeH
2) B Buzie TeMHBIX 3epeH
3) B Buie CBETIION CETKH IO IPpaHUIIAM 3€pPEeH
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4) B BU/ie CBETIIBIX UTJI
5) B Buze CBETIIBIX MEJIKMX YACTHIL TIO TPaHUIIAM 3€peH

5. Kakoii u3 criimaBoB Oy1eT UMETh BBIIIE TUIACTHYHOCTH?
1) Cmnas 0,2 %C
2) Cmnas 0,45 %C
3) Cruas 0,8 %C
4) Crunas 0,6 %C
5) Cras 0,01 %C

7.2.12. KoMmnJjiekT 3aaHuii K J1a060paTopHOii padoTe
Tema: «3akanka yriaepoaucThIX CTaJIC»

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

OrnpeenuTh TBEPIOCTH 00PA3IoB 0 3aKalKu Ha npudope Poksesuia o mikase B.
OmnpenenuTh TEMIEPATypy 3aKajKh IIOJIY4EHHBIX OOpasloB B COOTBETCTBHH C
cojlep)KaHMEM yIJIepoja, M BpPeMsS BBIICPKKA B I€YH B 3aBUCHMOCTH OT pa3MepOB
00pasIos.
[IpoBeCTH TEXHOJOTMYECKHI MPOIECC 3aKajJK¥ OOpasioB B  COOTBETCTBYIOIIMX
3aKaJIOYHBIX Cpeiax.
3amepHTh TBEPIOCTh 00pa3ioB Ha nprbope Poksera mo mikaine C mociie 3aKaiky v 10
MOJTYYEHHBIM JaHHBIM [TOCTPOMTH 3aBHCUMOCTH TIOCIIEC 3aKaJIKH:

HRC=f(C%), HRC=f(V y;). Yepe3 aHaiu3 TOJYYCHHBIX 3aBUCHMOCTCH

c(hOpMyIHUPOBAThH BHIBOJIBI.

N3yunTh, CXeMaTHYECKH 3apHCOBATh U OMHCATh MUKPOCTPYKTYPY KOMIUIEKTA 3aKaJICHHBIX
o0pa3ioB npu yBenunaenuu x500.

[To 3amanuto npenojaBaTesnis U300pa3uTh Ha JUarpaMMax MU30TEPMHUECKOTO MPEBPALCHUS
ayCTeHHWTA pa3jMyHble BUJAbI 3aKaJku (M3MeHss T HarpeBa M CKOPOCTH OXJIAXKACHUS).
Onucatb pa3oBble IPEBPAIICHUS U KOHEUHYIO CTPYKTYPY CTajlei.

B) Bemonuuthk 5 3aaHuii U'TOroBOro TecTa.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. KaKOﬁ N3 CIIJIaABOB I10CJIC 3aKaJIKN 6yz[eT HUMCETH BHIIIC TBep)IOCTB?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4)0,01 %C

2. Kakas cTpykTypa nokasaHa Ha pucyHKe?

- - 1) MapTeHCUT MEKOUT01bYaThIN
r - - 2) MapTeHCuT KpYITHOUTOJIbYaThIN
1 3) MapTeHcuT + TpOOCTUT

1 4) MapTeHCHUT + LIEMEHTUT
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3. KakoB MexaH13M MapTEHCUTHOIO ITPEBPALLICHUS?
1) udbdy3nonnsrii
2) bezmuddy3noHHbII

4. Kakas cTpykTypa chopMupyeTcs y cTanu Y 8 nMpu ykazaHHOW CKOPOCTH OXJIAXICHUS?

fc 1) TpoocTuT

' 2) MapreHcut
3) Maprencut + gpeppur
—, 4)MapTeHCHT + IIEeMEHTUT BTOPUYHBIN

)

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

7.2.13. KomiuiekT 3agannii k J1abopaTopHoii padoTe.
Tema: «CTpyKTYypa, CBOiCTBa U MPUMEHEHHE YYTYHOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimonnuTs 3amanus k 1abopatopHoii padore.

1. MeracrabunpHass W cra0wibHas (OTHAENBbHO) JUarpaMMmbl C YyKa3aHHEM Ha HHUX

CTPYKTYPHBIX COCTaBIISIONIUX.

N3yunth nmoa Mukpockonom npu yBenndeHun x500 umeromuiics Habop MUKPOILTU(OB.

3apucoBaTh CXEMaTHYHO MHKPOCTPYKTYPY.

JlaTh XapakTepHUCTUKY YyryHa IO CIEAYIOIIeld cxeMme: KIacc 4yryHa, Mojkiacc, gopma

rpaduTa (71 cephIX YYTYHOB) WM MPOLEHT yriieponaa (st OenbiX), crnocod MoIydeHus,

XapaKTePUCTHKA METAJUTMYECKON OCHOBBI.

5. Tloctpouts rpaduku KpUBBIX OXJaXJEHHUS JBYX CILJIaBOB (II0 33/JaHUIO MPENOJaBaTelis) C
OMMCAaHUEM MPOIECCOB, MPOUCXOANINX B KKIOM KPUTUYECKOW TOUKE M MEXAY HUMHU.
DBTEKTHYECKAS U IBTCKTOM THAS PEAKITHH.

o

B) Beimonauts 5 3amanuii U'TOrOBOTO TECTA.

Bapuant 1 (u emie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH uzobpaxeH Ha pucyHke?
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1) cepblif ¢ MEIKOIJIACTUHYATOM
dbopwmoii rpaduta

2) cephlil ¢ KpyNHOIUIACTUHYATON
dbopmoii rpaduta

3) BBICOKOIIPOYHBIN Ha
(dbeppHuTHOI OCHOBE

4) BBICOKOIIPOYHBII HA MEPIUTHON
OCHOBE

2. Kakas cTpykTypa OyneT y KOBKOIO 4YyryHa, €cClIM T[ocie rpaduruzanuu B

MeTaJUIMYecKor ocHOBe ocTajiock 0,8%C?

H®+T
2)D+I+T
HT+T
HTL+ I

3. Kakyro cTpyKTypy UMeeT JOIBTEKTHUECKHUI Oernblidi 9yryH mpu temmeparype 450°C?
1) nepnut + LEMEHTUT BTOPUYHBI + Jiene0yput
2) mepiuT + Jieaedypur
3) nepsuT + LEMEHTUT NePBUYHBIN + 1e1e0ypuT
4) ayCTEHUT + EMEHTUT BTOPUYHBIN + J1e1e0ypuT

4. Kakoe npeBpaienue nporekaet Ha juann CD?
1) )KUIKOCTh — LIEMEHTHUT ITEPBUYHBII
2) KUAKOCTh — LEMEHTUT BTOPUYHBIN
3) KHUIKOCTh — ayCTEHUT
4) KUJKOCTh — JIEIEOYPUT

5. CKOJIBKO yriiepo/ia COACPKUT MEePIIUT B GepPUTO-TIEPIUTHOM KOBKOM UyTyHE?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5)4,3%C

7.2.14. KomiuiekT 3a1aHuii K j1abopaTopHoii padoTe.

Tema: «MccnepoBaHne BIMSHUS CKOPOCTHM OXJIAXKICHHUS Ha TBEPIOCTH
YIJIEPOJAUCTOMN CTAII)

A) OdbopmuTh OTYET MO TEME JabOPaTOPHOU pabOTHI.

b) BeimosnHuTh 3a1anus k 1abopatopHoit pabdore.

1. I3yunTh OCHOBHBIE BHUJIbI TEPMUUECKON 00pabOTKU YIIIEPOJUCTON CTAIU U MOJIydaeMble NMPU

3TOM CTPYKTYpBHI.

2. OnpenenuTh TEMIEPATYPy HarpeBa UCCIETYEMON CTaIH.
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3. IlpoBecTn oxJaxkaeHHe OOpasloOB C Pa3IMYHON CKOPOCTHIO, UCTOJB3YsS Pa3INYHbIC BUIBI
TEPMUYECKONH OOpabOTKM ¥ CpelIbl OXJKICHUS: OTKUT (OXJIAKIEHHE C TIeYbl0),
HOpMAaJIM3aIuIo (OXJIAXkKACHUE Ha BO3AYyXE), 3aKaJKy B Maciie U BOJIE.

4. OmnpenenuTh TBEPAOCTb CTald B 00paslax, OXJAKICHHBIX C Pa3IUYHOH CKOPOCTHIO.
[Toctpouts rpaduk 3aBucumoctu TBepaoctu cramu (HRC) ot ckopoctu oxmmaxkaeHus.

5. W300pa3uth nuarpamMmy H30TEPMHUYECKOTO MPEBpALICHHUs ayCTEHHUTA, yKa3aTh Ha3BaHHE
TUHUHN 1 061acTu (pa3oBBIX MPEBpAIICHUH.

6. OnpeaenuTs MUKPOCTPYKTYPY CTaJU MOCJE Pa3IMYHBIX BUJIOB TEPMHUECKON 00pabOTKH IO
aTJIacy MHKPOCTPYKTYP.

B) Bemonauths 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 8 BapraHTOB TECTOB)
1.C yBenmueHreM CKOPOCTH OXJIAXICHUS TUCIIEPCHOCTD (PePPUTO-IIEMEHTUTHON CMECH. ..
1. Bo3pacraer
2. yMEHbIIAeTCS
3. He U3MEeHseTcs
4. W3MEHSETCS NMEePUOANICCKH
2.C yBenMuYeHUEM CTETICHH MEePEOXIIaXACHUS YUCIIO 3apOAbIIIel, 00pa3yloIIUXCs B €IUHUILY
BpPEMEHU. ..
1. Bo3pacraer
2. yMEHbIIaeTcs
3. HE U3MeHseTcs
4.cHayvaio BO3pacTaeT, a 3aT€M YMEHbIIAETCSI.
3. Tepmuyeckas 06paboTKa, COCTOSAIIAs U3 HArpeBa CTajl B AyCTCHUTHYIO 00J1acTh, BEIICPKKU
U OXJIQKJICHHUS HA BO3JIyXE HA3bIBACTCA. . .
1. 3akanka
2. OTILyCK
3. HopManu3anusa
4. oTxKUT
4.YKaxuTe MaTeMaTHUECKOE BhIpAXKEHHUE, ONPeIEIIoNIee 36pHOTPAHNYHOE YIIPOUYHEHHE.
1. o, =0, +xd?
2. o, =0,+aJ"C"
3. o, =0, +0¢Gb\/;
4. o, =0, +aGb’L
5. Hanbonpiryro TBEp0CTb, U3 MEPEUUCICHHBIX CTYKTYPHBIX COCTABIISIONINX, UMEET..
1. mepnut
2. TPOOCTHUT
3. copOur

4. peppur
7.2.15. KomnuiekT 3anaHuii K JaboparopHoii padore
Tema: «Otmyck cranm»
A) OpopMuUTH OTYET O TEME J1a00paTOPHOM PabOTHI.
b) BeimonuuTh 3a1anus k 1abopaTopHoii padore.

1.  Omnpegenuth TeMIiepaTypy 3aJaHHOTO MPEMOJIaBATEIEM BHIa OTITYCKAa U BPEMS BBIICPKKH
oOpa3siia npu BEIOpaHHON TemrmepaType.
2.  TIpoBecTH OTIyCK 00pa3IoB.
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3. Ompenenuts Ha TBepaoMepe o mkaie C TBEpAOCTh OTIMYLIEHHBIX 00pa3uoB IlocTpouts
sagucumocts HRC=f(T,,,,, ) 1ns cranm 45 n 00BACHATS IPUYMHBI TIAIEHUS TBEPIOCTH.

4.  CxeMaTMUEeCKH 3apUCOBATh CTPYKTYpY IOCIE BCEX BHMJOB OTIIYCKa M ONHUCATh MPOLECCHI,
IIPOTEKAIOIINE B YIVIEPOJIUCTON CTAIM IIPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) Boinonnute 5 3agaHuii HTOroBOrO TECTA.

Bapuanr 1 (u emie 11 BapuaHTOB TECTOB)

1.Kakast cTpyKTypa UMeeT BBIIIE MIIACTUYHOCTH?

1) 2) _ 3)

+o+° : . T +°+°¢ o G D D D DD _: ;":/ _:-'-"-'I--II

o000 VA A

b e . ¢‘°‘° - G G D D I'\_\ \H

- ¥ + DD D D h‘-\ ""'\-\..._ll

+°++ °++ N N DD D G \ _'_I,.-' .J’Jl’
« oo . 7 D D j \\ b
PR L f \
& - . % - D D D D \h__ _.-l-""-'-'__I

2. JIns xakux Jieraneil npuMeHsIeTCsl CPEIHUM OTITYCK?
1) st ”HCTpyMEHTa, PACCUMTAHHOTO Ha Oe3yJapHbIe Harpy3Ku
2) 51 TSXKeNo HarpyKEHHBIX MIeCTepeH
3) [us peccop, IpyKUH

3. Kakyro Tepmmueckyro o0pabOTKy HEOOXOAMMO MpoBecTH st ctad 50 CO CTPYKTypoi
MapTEeHCUTA, YTOOBI MOIYYUTh CTPYKTYpY copbura?

1) Ornyck (300 — 400) °C

2) Otmyck (500 — 600) °C

3) 3akaska + BBICOKHI OTITYCK

4) 3akanka + cpelHUI OTITYCK

4. Kakoii nmpotiecc MpoTeKaeT B CTaly MPU HU3KOM OTIycKe?
1) YMeHbIIeHHE CTENeHN TETPAaroHAIbHOCTH PEIIETKH MapTEHCUTA B Pe3yJIbTaTe YaCTUYHON
muddy3un yrieposaa
2) [lonHbIil pacniaa MapTeHCUTa
3) OGpa3oBanue g-KapOHUI0B
4) INpeBpamenne Aocr. B Mom.

5. Ha kakue ¢a3sl pacniagaeTcsi MAapTEHCUT MPU BHICOKOM OTITYCKe?
1) ®epput
2) ®epput + HIEMEHTUT
3) LemeHTHT
4) AycteHut

7.2.16. KommuiekT 3aganmii k JjabopaTopHoii padore
Tema: «OTxur cranei»
A) OpopMuUTH OTYET O TEME J1a00paTOPHOM PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTtopHoit padore.

1. Tlomy4uuTh ombITHBIE OOpa3Iibl, 3aMMCaTh MAPKY CTaJIH, UCTIBITATh TBEPJOCTh 0OPA3IOB IO
Poksemny (ukana B).
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3akanmuth 00pasiel oT Temmeparypbl Ac3 + (30...50)°C ¢ BbIIEpKKOW UX MPHU YKa3aHHON
TeMreparype 15MUH M OXJIaXXJEHHEM B BOJE W MCIBITaTh Ha TBEPAOCTh Mo Pokemty
noce 3akanku (mkaina C).

Harpets 3akanennsie o6pasiibl 70 Temneparypsl Acs+(30...50)°C u BbiAEpKaTh UX B MIEYU
15MuH. Oxmamute obpasenr Ne 1, mojiexammuii HOpMaIM3aIlK, Ha CIIOKOWHOM BO3JIyXe.
[Tepenectn oOpazerr Ne 2, momnexammii H30TEPMHUYECKOMY OTXKHUTY, B TI€4b C
temneparypoit 690...700°C, Beraepxarb 30MHUH U 0XJIaJUTh HA CIIOKOMHOM BO3yXE€.
3aunCTUTh TEPMUYECKH 00paboTaHHblEe 00pa3llbl HAXKJauHON Oymaroil M HCHBITaTh Ha
TBepAoCTh 0 PokBeruty (kana B) nocie orxkura.

CxemaTHuecKH 3apUCOBATh MUKPOCTPYKTYPHI IOCIIE 3aKajJKH, U30TEPMHUYECKOTO OT)KHIa,
HOpMAaJIU3aIUK C ONKCAHUEM PEXHMOB TEPMHUUECKON 00pabOTKH M yKa3aHHEM CYIIHOCTH
CTPYKTYPHBIX IIPEBpAIICHHH.

B) BeimorHuTs 5 3a1aHUI HTOTOBOTO TECTA.

Bapuant 1 (1 ewte 10 BapraHTOB TECTOB)

1. Kakas cTpykTypa chopMupyercs y 3a3BTEKTOMIHOW CTalld MPU H30TEPMUYECKOM pacrajie
ayCTEHUTA M0 IPUBEIECHHOMY peXUMy?

2.

1) Ilepnut
0. & 2) ®epput + nepiaur
T: C ?:\ -. Ac3 3) Ilepiur + LEMEHTUT BTO
— ——riz - Acl pUYHBIN
4) TpoocTut
5) CopOut

> Lgt

Ykaxure TCPMUYCCKYIO 06pa60TI<y, KOTOPYHO H606XOI[I/IMO IMPOBECTU TICPEA 3aKaJIKOM

3a9BTEKTOUIHBIX CTAJIEH.

1) Pexpucrannu3aiinoOHHBIN OTHKUT
2) Hopmanuzanus

3) Ornyck

4) ITonHbII OTXKHUT

3. Cranp ¥9. Temmnieparypa Harpesa 750°C. Oxnaxaenue B Boje. OnpeneanuTe BHI TEPMUYECKOM
00paboTKu.

4.

1) OTxur NoaHBIM

2) OT)KUT HETOJIHBIN

3) 3akanka moaHas

4) 3akanka HEToIHas

5) Hopmanu3zarus

Kakyto tepmuueckyio 00pabOTKy HEOOXOIMMO IPOBECTH, YTOOBI YCTPAaHUTh CTPYKTYPY

BHJIMAHIITET MOCJE CBAPKHU?

5.

1) TonHbI OTHKUT

2) Henomnuelii oT>xUr

3) PexpucTanin3anuoHHbIN OT)KHUT

4) Otnyck

Vkaxkute Ha C-00pa3HBIX KpHUBBIX TOYKM Hauala M KOHIA pachajga ayCTeHHTa IpHU

MN30TEPMUYECKOM OTKHIE IO YKA3aHHOMY PEXKUMY.
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1)a,l
2)c,d
3)a,c
4) b, |
5)a,d

7.2.17. KoMIuieKT 3aaHnii K J1a0opaTopHoii padore

Tema: «HUCCICOOBAHUC BJIMAHUA JICTUPYIOHNIUX 3JICMCHTOB Ha IPOKAJIMBAEMOCTH craneu

METO/IOM TOPIIECBOM 3aKaJIK1)
A) OpopMuUTh OTYET O TeMe J1abopaTOPHO PabOTHI.
b) BeimonnuTk 3amanus k 1abopaTtopHoii padbore.

1. U3yuuTh XapakTepUCTUKU MPOKAIMBAEMOCTH, YCTAHOBKY AJISi TOPLIEBOM 3aKaJIkU, METOIUKY
IIPOBE/ICHUS TOPLIEBOM 3aKAJIKU.

2. BbiOpate TeMmmepaTypy HarpeBa IOJA 3aKalKy JUIsl YIVIEPOAMCTOW cTanM, Jpyroil u
JIETUPOBAHHON HCCIIEYEMBIX CTaJICH.

3. Boiaepkars 00pa3ipl B €M NMpU BbIOpaHHOM Temmeparype Harpea. [IpoBecTu TopueByro
3aKajiKy 00pa3IoB U3 YIIIEPOIAUCTON U JISTHPOBAHHOW CTAJIEH.

4. Tlporounth B oOpa3umax JbIckd TayouHoil 0,5 MM 1o oOpaszyroumMm LMIUHIpa (C ABYX
IIPOTUBOINOJIOKHBIX 10 JUAMETPY CTOPOH).

5. 3amepuTh TBEPAOCTH CTAJIM MO JUIMHE IIOLAA0K HauYMHas OT Topla, yepes 1,5, a 3areM uepes
3 MM.

6. ITocTponuTh KpUBYIO MPOKAIMBAEMOCTH B KOOPAMHATAX «TBEPAOCTH - PACCTOSTHUE OT TOPLIA».

7. icnonw3yst nanHble Tabnunsl 17.1, onpenenuts riayOuHy IpOKaJIuBaEMOCTH YIJIEPOAUCTON U
JIETUPOBAHHOU CTaJCH.

B) BemonuuTh 5 3agaHuii U'TOrOBOTO TECTa.
Bapuanr 1 (u emie 9 BapuaHTOB TECTOB)
1. ITpokanuBaeMOCTb 3aBUCHT:

1) oT TeMmnepaTypsl 3aKaaKu

2) OT CKOPOCTU OXJIAXKIEHUS

3) OT XMMHYECKOT0 COCTaBa CTaJIN
4) OT CKOpPOCTH HarpeBa

2. Ha xakoM U3 pHCYHKOB U300pakeHa CKBO3Hasl IPOKAINBAEMOCTh?
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1\\ ) = NN ,/. y
v \_.// \s—-/}
A

2)B

3)A,B

4) HeT MPaBUIBLHOIO OTBETA
3. Ilpu xakoM ycioBuu oOpaser (J1eTaib) MPOKaIUBaeTCs] HACKBO3b?
1) pu CKOPOCTH OXJIAXKIACHUS 0 CEUSHHIO OobIe V Kp.
2) IpHU CKOPOCTHU OXJIaXKJICHUS 110 CEUYEHUI0 V Kp.
3) npu CKOPOCTH OXJaXKAECHUS MEHbLIE V Kp.
4) oOpazer; He MOXKET MPOKATUBATHCS HACKBO3b
4. B kako# cpesie OXJIaXal0T YIIIEpPOAUCTBIE CTAIM IIPU 3aKajIKe?
1) Boma
2) macio
3) BO3yX
4) meup
5. Kakoli nerupyroniuii 3JeMeHT He 3aMeUIS€eT pacnaj aycTeHuTa?
1) Ni
2) Cr
3) Co
4) Mg

7.2.18. KomnieKT 3a1aHuii K MPaKTHYECKOii padoTe.

Tema: «Bb10op cTamu 1o 3alaHHBIM POYHOCTH U MPOKAIUBAEMOCTH.
A) OpopMuUTh OTYET 110 TEME MPAKTUUYECKON PAOOTHI.
b) BeimonHuTh 3a1aHUs K IPaKTUYECKO padoTe.
1. ITosyunts BapuaHT 3ajaHus y MPENoAaBaTeIs — 3HAYEHUS Pa3MEPOB M NMPOYHOCTU JETAIIM:

D(mm); L\D; G5 .
2. ITo nomorpamme M.E. Bnantepa (puc.3) mis 3TOro KpUTHUECKOTO THAMETPa,
BBICTABJICHHOTO Ha IIKaje ¢ MPUOJIMKEHHBIM OTHOIICHHEM pa3mMepoB jaetanu L/D

HalTH PaCCTOSHHUE OT TOPLA J0 MOJIyMapTEHCUTHOW 30HbBI CTAaHAAPTHOrO 00pa3La.
3. Ilo3agaHHO# MPOYHOCTH OTIPENEITUTH TBHPAOCTH CTANIM TIOCIIE 3aKaJIKH U OTITyCKa.

4. Tlo rpaduky (cmpaBOYHBIE aHHBIE) HAWTHU TBEPAOCTh B CEPALEBUHE JETANIU
nocie 3akaaku HRC > 40 B 3aBUCMMOCTH OT TBEpJOCTH MOCIIE OTITYCKa.

5. OmpenenuTh HaMMEHBIIEE COJEp)KAaHUE YIJIepojJa B CTald MO Tabiuie
(cipaBOYHBIE JaHHBIE) B COOTBETCTBUU C TBEPAOCTHIO MOCIIE 3aKAJIKH.

6.I10 KpUBBIM MPOKATMBAEMOCTH AJII PA3HBIX MAPOK CTAJIA BHIOPATH MOAXOIAIIYIO
MapKy CTaJId C y4€TOM €€ SIKOHOMHYHOCTH, 000CHOBATh CBOM BBIOOP.

7. Ha3zHauuTb [uisi BBIOPAHHOW CTalM PEXHUMbl TEPMHUYECKOM 0O0pabOTKHU-
TEMIIepaTypbl HarpeBa (KpUTHYECKUE TEeMIIepaTypbl YyKa3aHbl B CIPAaBOYHBIX
JTAHHBIX )
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8.PaccunTtarh Bpems BBIICPKKU JJI 3aKAJIKHA M OTITyCKa C y4eToM Kod(duimenta
cpenabl, kKoaddunrenta Gopmel 1 KO3 PUIMEeHTa paBHOMEPHOCTH HarpeRa.

9. Hnst BbIOpaHHOW MapKd CTajdd OMNPEACIUTh CKIOHHOCTh K OOpaTUMOM
XPYTKOCTH.

7.2.19. KoMmnJiekT 3aaHuii K 1a00paTOpHOii padoTe
Tema: «XuMuKo-TepMHuuecKas 00paboTKa CTan

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeinonnuTk 3a1anus Kk 1abopatopHoi padore.

1. IlpuBecTH MHMKPOCKONHUYECKHIA aHaM3 MUIM(GOB IIOCNIe I[EMEHTAllMd M a30THPOBAHUS.
O1eHUTH TONMIUHBL UG GY3HBIX CIIOCB.

2. OmnucaHWe Ha3HAYCHHS JAHHOTO BHJIa XMMHKO-TEPMHYECKOH 0OpabOTKH, €ro JTOCTOMHCTB,
HEJIOCTATKOB M TEXHOJIOTUU TIPOBEIACHHUS.

3. Ilo rtommmue mudQGy3HOrO CIIOS PacCYMTaTh BpPEMsl MPOBEICHHS XHMHUKO-TEPMHUECKON
00paboTKH.

4. TlpencTaBuTh PEKUMBI TEPMHUYECKON 0OpaOOTKH B BHjE IpaduKa IOCIIe JAHHOW XHMHKO-
TEPMHYECKON 00paOOTKH, €CITM OHA TIPOBOJIUTCSL.

5. 3apucoBaTh CTPYKTYpY TOBEPXHOCTHOTO CJOS CTald TOCIEe XUMHKO-TEPMUYECKOU
00paboTKH.

B) BemonauThs 5 3a7aHu UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIH C10#1 001a1a€T MaKCUMaIbHON TBEPAOCTHIO MOCIIE. ..

1. uemenTanuu

2. a30TUpOBaHUs

3. HMaHUPOBAHUS

4. 6opupoBaHus
2. Ykaxwute pexxuM TO mocie ieMeHTalu peKOMEHI0BaHHBIH [T U3/IeNNi, K KOTOPBIM
HPEIbABISAIOT 0CO00 BBICOKHE TPEOOBaHMS [0 MEXaHUYECKUM CBOMCTBAM.

1. Hopmanusanus.

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

3. 3akanka ¢ 850 °C + HusKkuii oTHyCK.

4. 3axanka ¢ 880°C B macne + 3axanka ¢ 760°C B Bojie + HU3KHil OTITyCK.
3. JIJ1g 1ieMeHTaIMK UCITONIB3YIOT ...

1. HU3KOYTJIEPOIUCTHIE CTAIN

2. BBICOKOYTJIEPOJIUCTHIE CTAIH

3. cramu, nerupoBanubie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnioniokuTe CTPYKTYPHBIE COCTaBJSIOIIME IO TOPSAKY  OT TOBEPXHOCTH B TIIyOb
[IEMEHTOBAHHOTO CJIOSI.

I.IT+ 1 n

2.0 +11

3.A+II

4.11
5.3aBucuMOCTh IITyOUHBI TU(HY3MOHHOTO CIIOS OT TEMIIEPATyphl U BPEMEHH BBLIECPIKKH
OTIHCBHIBACTCSI MAaTEeMaTHYECKOH 3aBHCHMOCTEIO. . .

1.h=Dv\t
2.h=2DvVz
3.h=2v (1 D)
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4. h=2D1

7.2.20. KoMI1eKT 3a1aHuii K IPaKTHYecKoii padoTe

Tema: «MapkupoBKka KOHCTPYKIIMOHHBIX MaTEpUaIOB»

A) OpopMUTE KOHCTIEKT 110 TeMe J1ab0paToOpHOI padOTHI.

b) Bemonauthk 5 3amanuii utoroporo tecra. Knaccudunuposats, pacimdpoBaTh MapKu

CIIJIaBOB.

Bapuanr 1 (u enie 14 BapuaHTOB TECTOB)

Cr5I1c.

Y10A

18X2H4MA

K460-3

BpKMu3-1

7.3. OueHo4YHbIe CPeACTBAa I MPOMEKYTOYHONH ATTECTALMH M0 MTOraM OCBOCHUS

AUCHHUILIMHBI
7.3.1. Bonpocskl k npomexyTouHoii atrectaninu Mu TKM-1.
Cemectp 2

Ne i/ Bonpocsl k 3auery

Tumsr KPUCTATINIMICCKHUX pGIHéTOK U KX OCHOBHBIC XapaKTCPHUCTUKH. OcCHOBHBIC

! CBOICTBA KPUCTAJJIOB: aHU30TPOMHSI U TOJIUMOpDU3M.

5 Tunbl cBs3eil: HOHHAs, KOBaJIeHTHas, Ban-nep-Baansca, wmeramnmueckas. HMx
0COOCHHOCTH ¥ BIIMSIHUE HA CBONCTBA KPUCTAJLIOB.

3 JledekThl KpUCTAIITUYECKOTO CTPOSHUS, TeOMETpUIecKasl Kiaccu(uKaIus.

4 Toueunble nedextsl. MexaHu3mbl uX 00pa3oBaHUs. 3aBHUCHUMOCTh PaBHOBECHOM
KOHIIEHTpAllUM BAKAHCUM OT TEMIIEpaTyphl.

5 Juddys3us. Mexanusmsl tuddysun. Ilepsolit u BTOpoii 3akoHbl Duka.

6 Hucnokanuu. BiausiHue TUIOTHOCTH AUCIOKAMM HA MPOYHOCTHBIE CBOKMCTBA KpUCTAJLUIA.
Kpuas Opunra. Pacuer TeopeTnyeckoi mpoyHOCTH.

7 OKCrepuMEHTaJIbHbIE 3aKOHOMEPHOCTH IIaCTHYECKON aegopmanuu. MexaHudeckue
CBOMCTBA U UX XaPAKTEPUCTUKH.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Texctypa aedopmarum.

9 Jedopmarus MOTUKPUCTATHUECKUX Te. 3epHOTPAHUYHOE YIIpOYHeHHe. 3akoH XoJuia-
Ilerya.

10 MexaHu3MBbl IIACTHYECKON nedopMalui: CKOJNbKEHUE, JBOWHUKOBAHUE, MEXaHH3M
TEOPETUYECKONH MPOYHOCTH, MEXaHU3M AUPPY3MOHHOM MON3YUYECTH. .

11 Knaccudukanust u BUapl MEXaHUIECKUX UCTIBITAHUN: CTATHYECKUE, TMHAMHYECKHE,
YCTAJIOCTHBIE.

12 HcnbiTanne MeTamnoB Ha TBEPAOCTh. VcnibiTaHne Ha pacTsikeHue. McnpiTaHus Ha
YAAPHYIO BI3KOCTh U LIMKJIMYECKYIO TPOYHOCTb.

13 Pa3pymenue xpynkoe u Bsa3koe. TemneparypHsli IOPOT XJIAJHOJIOMKOCTH.

14 Tepmoaunamuyeckue OCHOBBI  (pa3oBbix  mpeBpamieHuit. (TepmomuHamudeckue
NOTEeHLKaNbl, (a30BO€ paBHOBECHE, BTOPOIl 3aKOH TEPMOIMHAMUKH. )

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

16 @da3bl B crutaBax. XMMHUYECKUE COCIMHEHUS
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Ne i/

Bomnpocel k 3a4ety

Kpucrannuzanus u ee stansl. Kputudeckuil 3apoabll U 3aBUCUMOCTb €70 pa3MEpPOB OT

17 CTENEHU MEePEOXJIAKICHHS.

18 3akoHOMEpHOCTH Kpuctaunzauuu. Kpusele Tammana.

19 @a3pl B crulaBax. TBepaple pacTBOpPbl M HUX THUIBL. YCIOBHS HEOIPAHWYEHHOU
pPAcTBOPUMOCTH. XUMHUYECKUE COCIUHEHMSL.

20 Mertoap!l mocTpoenus ruarpamm cocrosiuus. [pasuno ¢as I'nb6ca.

21 OcHOBHBIE THNBI JauarpaMMm coctosHus. IlpaBuna xoHoasl. Kpucrammzaumus wu
CTPYKTYpOOOpa30BaHHE CILUIABOB.

29 BnusHue npumeceld Ha mpouecchl KPUCTAUIM3AaUUMM M PEKOMEHJAIUMU 10  HX

MICII0JIb30BaHUIO.

23 Jlmarpamma cocTostHuS xKene30-yriaepos. Da3pl, TMHUN, KPUTHUECKUE TOUKH.

o I[HarpvaMMa COCTOSIHUSA Kene30-yriepod. Kpucramnuszauus U cTpykTypooOpa3oBaHue
CTaJICH.

25 3aBHCHMOCTB CBOMCTB CTaJIeil OT COCpKAHUS yIiepoa.

26 H.c. xene3zo-yrinepon MeractabuibHasg. Kpucrammsanus U CTpyKTypooOpa3oBaHue
Oenbix ayryHoB. O01acTh MPUMCHCHHS.

97 J.c. xene3zo-yraeposl crabuipHas. Kpucramnuszauus U CTpyKTypooOpa3oBaHUE CEephbIX
gyryHoB. O0JacTh NpUMEHEHUSI.

o8 KJI&fCI/I(bI/IK&HI/I?[ cepbix uyryHoB. CnocoObl mosiyueHus. BnusHue CTpykTyphsl Ha
CBOWCTBA CEPbIX YYT'YHOB.

7.3.2. Bonpocsbl k npomexyTouHoii atTectaninu Mu TKM-2.
CemecTtp 3
Ne /i Bonpocsl k 3auery

29 [IpeBparenus B cransx npu Harpese. HaciieiCTBEHHOCTh ayCTEHUTHOTO 3€pHa.
Onpeznenenue 6auia 3epHa.

30 [IpeBpamenust aycTeHWTa MNpU  OXJaXJIeHUH. JluarpamMmma HU30TEPMUYECKOTO
IIPEBPALCHMS] AyCTEHUTA.

31 BimstHue cKOpOCTH OXJIaKIEHUsSI Ha CTPYKTYpPY M CBOMCTBA cTajiel. XapaKTEPUCTUKU
JUCIIEPCHOCTH MUKPOCTPYKTYD.

32 MapTteHncutHoe npeBpanienne. OCHOBHbIE OCOOCHHOCTH, KHHETHKA MPEBPALICHHUS.

33 TepmooOpaboTka. Kitaccudukarnysi 1 OCHOBHBIE TEXHOJIOTHIECKHE ITAPAMETPHI.

34 3aKaJ1£<a c nosuMop¢HBIM TpeBpanieHneM. Ha3HaueHue, BHUIBI 3aKalKu, CTPYKTypa
CTaJIEH MOCIIE 3aKAJIKH.

35 Crioco0bl 3aKaJIKH. 3aKaIMBAEMOCTh M IPOKAJIMBAEMOCTh CTAJICH.

36 3akanka 0e3 NoJIUMOpP(HOTo NpeBparieHusl.

37 [TpeBparenus npu oTmycke.

38 Paznuune CBOWCTB MPOAYKTOB 3aKaJIKM M OTHYCKa (IUIACTMHYATBIX M 3€PHHUCTBHIX
CTPYKTYD).

39 BI/IJ]:"I)I OTITyCKa, X Ha3HAYeHHE, CTPYKTypa CTajlel ocie OTIycKa, pa3inyus B
CBOIMCTBaXx.

40 CraguitHOCTh IPOLIECCOB CTapeHUs. BiausHue TEXHOIOTHYECKUX TapaMeTpOB
TEPMUYECKOI 00pabOTKH Ha CTPYKTYPY U CBOWCTBA COCTAPEHHBIX CIIABOB.

a1 Orxur 1 u 2 pona. TexHomornueckue napaMeTpbl 1 HA3HAYEHUE OCHOBHBIX BUJIOB
OT)KHUTA.

42 W3MeHeHHe CTPYKTYphl M CBOMCTB /1e()OpPMUPOBAaHHBIX METAJIOB NpU Harpese.
CyImHOCTb, IBHXKYIIAS CHJIA U CTAUHHOCTh PEKPUCTANIN3AIMOHHBIX MPOILIECCOB.

43 BnusiHue nerupyromux 3J1eMeHTOB Ha NOJIMMOp(U3M jxene3a U TeMnepaTypsl (ha3oBbIX
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npeBpamiennii. Kinaccudukarus JID o Tumy B3anMOIEHCTBHS C YTIIEPOJIOM.
44 BnusiHue nerupyrommx >J€MEHTOB HAa TEXHOJOTHUECKHE IMapaMeTphl TEPMHUYECKOM
00paboTku. Bausaue JID Ha mpoKaIMBaeMOCTh CTaJICH
Knaccugukamuss nerupoBaHHBIX —CTajel MO CTPYKType B PaBHOBECHOM H
45 HOpPMalIM30BaHHOM  cocTosiHuM.  Kilaccudukauus  JerupoBaHHbIX — CTajllell 1O
COJIEP’KaHUIO JIETUPYIOLIUX 3JIEMEHTOB.
16 OcHoBuble Buapl XTO. CylHOCTb, TEXHOJOTMYECKHE IapaMETphbl, Ha3HAuYCHUE.
Craguu XTO
47 LlemeHTaIMsI, CYIIHOCTh, BUbI, OPMHUPOBAHUE CTPYKTYPHI IEeMEHTOBAaHHOTO ciiosi. TO
10CJI€ HEMEHTAIUH.
48 A3oTupoBaHue dopMupoBaHre a30TUCTHIX (a3 B MOBEPXHOCTHOM  CIIOE.
IIpenmyniecTBa 1 HEAOCTATKH A30THPOBAHUS U IEMEHTALMH.
49 HutponemenTanus, iuaHupoBanue, OopupoBanue, 1udy3noHHAS METAITU3AIIHS.
50 CymHOCTh U BHIBI TEPMO-MEXaHHUECKOW 00paboTku. OcobGeHHOCTH (GOpMUPOBAHUS
CTPYKTYpPHBI U CBOWCTB cmuiaBoB npu TMO.
o1 Knaccugukaius 1 MapKupoBKa KOHCTPYKIIMOHHBIX MaTepraoB. CrieaabHble CTAIH.
52 I{BeTHBIE crutaBbl. OCOOEHHOCTH CTPOEHMSI, CBOMCTBA, 00JIACTh IPUMEHEHUSI.
53 Hemerannuueckue marepuassl (I1acTMacchl, pe3uHsl, cTekina) OcoOeHHOCTH CTpOeHUs,
CBOICTBa, 00JaCTh IPUMEHEHMUSI.
54 Komnozunmonnsle Marepuansl. OCOOEHHOCTH CTPOEHUS, CBOMCTBA, 00JIaCTh
PUMEHEHHSI.
7.3.3. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp NIPOBELCHHH Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOMH
aTTecTaluu
2,3 3a4eT Ecii uToroBeIii peUTHHT
«3aYTEHO»
cocraniseT 40 u 6onee 6aIOB
Ecnu utoroseiii pedTHHT
«HE 3aYTEHO»
cocraniiseT MeHee 40 6ayioB
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIIUTIITUHbI
8.1. O6s13aTesbHAS JIUTEPATYpPa

Tun (yueOHuK, yueOHOe

Ne nocooue, yue0Ho-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) T'ox m3panus
n/n MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)
MarepuanoBe/icHHE ¥ TEXHOJIOTHSI METaNTAICCKUX,
A.M. AnackuH,
1 . HEMETAJUTMUYECKUX U KOMIIO3UIIMOHHBIX Y4eOHuk 2017
A.H. KpacHoBckuit N
MatepuasioB [ DJIEKTPOHHBIN pecypc]
2 B.IL I[MI/ITIBGHKO, MaTepI/IaHOBe{IeHI/Ie B MAIIMHOCTPOCHUU VueBHOe HOCOBHE 2016
H.b. Manyinosa [ D51eKTpOHHBIH pecypc]
3 A.B. Tlo3aHsIKOB. MartepuanoBeneHue [ DIEKTPOHHBIN pecypc YyeOHoe mocodue 2016
8.2. JlonosinuTeIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAYYHOW
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) T'ox u3nanua ouoamorexe /
n/n MeToAnYecKoe mocoome,
HaumeHoBaHue
NPAKTHKYM, JP.) 3EC
1 I0.I1. Comnnues, E. W. CreunanbpHble MaTepUaNbl B YueOHuK 2014 3B6C
[psixun, B.1O. IMupaitnen MAaITMHOCTPOCHUH [ DIEKTPOHHBIN pecypc "IPRbooks"
2 | O.A. Macanckwii MarepuanoBecHIE U TEXHOJIOTHH YuebHOE mocobue 2015 9BC "ZNANIUM.
KOHCTPYKIIMOHHBIX COoM"
MaTepHaioB [ DJIEKTPOHHBIN pecypc]
3 | Ap3zamacos B.B [u 1p.]; | MaTtepuanoBeneHue U TEXHOIOTHS YueOHuMK 2011
IIOJ PeX. KOHCTPYKLIMOHHBIX MaTEPUAJIOB 9BC
B. b. Ap3amacosa, [ DneKTpOHHBIN pecypc] «bubmoTrex»
A. A. Yepenaxuna
4 | T'.Il. ®etucos, MartepuraaoBeieHUEe W TEXHOJIOTHUS Y4eOHUK 2014 3BC "ZNANIUM.
@.A. Tapudymnun MaTepUasoB [ DIEKTPOHHBIN pecypc] CoM"
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8.3. Ilepeuenb pecypcoB HH(OPMANNOHHO-TEJIEKOMMYHMKALMOHHOI
cetu ""UnTepHeT"

o «BecTHUK MarHUTOropcKOro rocyJIapCTBEHHOTO TEXHHYECKOTO YHUBEPCUTETA UM.
I".11. HocoBay, http://vestnik.magtu.ru

o «BectHrnk CamMapcKoro rocylapCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TEeXHUUYECKHE HayKuy», http://science.samgtu.ru/node/31

o «JIutbé u Metaiutyprus» http://lim.bntu.by

o «TexHomnorus MetayuioBy http://www.nait.ru

J «[lepcniekTuBHBIE MaTepraiIb» http://Www.j-pm.ru

J WebofScience[ DnekTpoHHbII pecypc] : MyIbTHIUCHMILIMHAPHAA pedepaTuBHAs
06aza  maumnbix. — Philadelphia: ClarivateAnalitics, 2016- . - Pexum  nmocryna
. apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrIL

. Scopus[Dnekrponnbiii  pecypc] :  pedepatuBHas ~ 0aza  JAaHHBIX.  —

Netherlands: Elsevier, 2004— . — Pexxum gocTyna : SCOpUS.COm. — 3ari. ¢ 3kpaHa. — S3. pyc.,
QHTJL.

J Elibrary[ DnexTponHbIil pecypc] : Hay4Has 31eKTpoHHast 6nbianoTeka. — MockBa :
HD3B, 2000— . — Pesxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.
. SpringerLink[DnexkTpoHHbIN pecypc] : [6a3a JAHHBIX |. —

Switzerland: SpringerNature, 1842— . — Pesxum moctyma : link.springer.com. — 3ari. ¢ skpaHa. —
S13. aHrm.

. ScienceDirect[ DnekTpoHHBIH  pecypc] : KONIEKUUS OSJICKTPOHHBIX  KHHT
u3narensctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxwum nocrtyma : sciencedirect.com. —
3arin. ¢ skpana. — SI3. aHri.

o Cambridgeuniversitypress[ DJIeKTpOHHBIN pecypc] : KypHaJIbBI W3/1aTENbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum goctyma : cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHri.

J NEICON[OnexTpoHHbII pecypc] : 37eKTpoHHAs UHQOpMAIMs : apXUB HayUHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum moctyna : neicon.ru/resources/archive. —
3ari1. ¢ sKpaHa. — 3. pyc., aHrI.

e 8.4. IlepeyeHb NporpaMMHOro odecrneyeHust

Ne HaumenoBanue 110 KoaunyecTBo PexBu3nTHI 10rOBOpa (1aTa, HOMEP, CPOK
n/n JIMIEH3UH aeiicTBus)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JIEHCTBHS - O€CCPOYHO
Horosop Ne 690 ot 19.05.2015r.,
5 Office Standart 1398 CpOK JiercTBus - Oeccpouno; JoroBop

No 727 ot 20.07.2016r., cpok
JENCTBUA - OECCPOUHO

8.5. Onucanne MaTepUAJIbHO-TeXHUYECKOU 0a3mbl, HEe00X0aNMOoH IS
OCyIlIeCTBJIEHHSI 00Pa30BaATEILHOIO MPOIecca MO TUCHMUILINHE
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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

n/n

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMENIeHUH JJIfl CAMOCTOATEILHON
paboThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Aynutopust BeOKOH(EPECHITHIA.

Y4eOHast ayTuTOpUS ISk IPOBEIACHIS
3aHATHAHN JIEKIIMOHHOI'O THIA. YueOHas
ayTUTOPUS JIJISt IPOBEICHMUS 3aHATHHA
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus s
KYPCOBOTO MPOCKTUPOBAHUS (BBIMOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuTOpus IJIs
MIPOBEJICHUS TPYIIOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil YuebHas aynutopus 1is
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu. (YJIK-807)

DKpaH TeJIEeBU3UOHHBIN, ITUPMBI,
MIPOKEKTOP HA IITATUBE. CTOJ
MPenoaaBaTeNbCKUM, CTYIbs
MpenoiaBaTesibckue., Tpancmnapant-
MepeTsHKKA, CUCTEMHBIN OJIOK .

Aynuropus BeOKOHbEpEHIIUH.

Y4eOHast ayTuTOpUs ISl IPOBEACHHSI
3aHSATHUH JCKIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEICHUS 3aHATHI
CEMHHApPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMIOTHCHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIIIOBBIX U WHIUBHIYaTbHBIX
KOHCYJbTalMil YueOHas aynuTopus 1is
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu. (YJIK-301)

Crombl y4eHUYECKHE., CTOJI
NPEenoAaBaTeIbCKHMA, CTYIbs, JOCKA
(MapkepHasi), kadeapa namonsHas1, [1K
TEIIEBU30P.

[Tomernienue A cCaMOCTOSITENHHOM pabOThHI
crynenros ( I'-401)

CroJbl y4eHUYECKHUE, CTYIbs
yueHnudeckue, I1K ¢ BbIxos1om B ceThb
WNHuTtepner
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