MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
(denepanbHOE TOCYIaPCTBEHHOE OF0IKETHOE 00pa30oBaTeIbHOE YUPEXKICHNE BBICIIETO 00pa30BaHMs
«TONBATTHHCKHUI TOCYIaPCTBEHHBIH YHUBEPCUTET

b1.5.10

(uHOeKC OUCYUNIUHbL)

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

Marepuanoseaenue u TKM

(HaumeHoB8anue OUCYUNTUHDL)

110 HAIIPpaBJICHUIO ITOAT'OTOBKHU
15.03.01 MammHOCTpOEHUE.

HaIpaBJIEHHOCTb (IPOQPHIIb)
COBDGMGHHBI@ TCXHOJIOT'MYCCKHUEC ITPOLCCCHI M3I'OTOBJICHUA HeTaHeﬁ B MAallIMHOCTPOCHHNHU

dopma oOydeHusI: O4dHast

I'ox HabGopa: 2020

Oo6mas Tpymoemkocts: 8 3ET

Pacnipene/ieHue 4acoB AMCUMILIMHBI 10 ceMecTpam

CemecTtp 2 3

dopma KOHTPOJIsA 3a4er WUtoro
Bun 3ansiTuit
Jlexum 34 34 68
JlaGopaTopHble 34 34 68
[TpakTuyeckue 18 18 36
Pykosoactso: PI'P - - -
ITpomMexyTouHas aTTecTanus 0,25 0,25 0,5
KonraktHas pabota 86,25 86,25 172,5
CamocTosTenpHas padora 21,75 93,75 115,5
Kontposs - =
Hroro 108 180 288




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

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

PeuensupoBanne paboueil mporpaMmbl JUCHUTIIIUHBI:

OtcyTtcTByeT

Penenzenr

(OondrcHocms, yueHoe 38anue, cmenens, amunua U.0.)

Pabouas nporpamMmma qucturuinHbl coctaBieHa Ha ocHoBanuu GI'OC BO u yueOHorO
nJiaHa HarpasiieHus noaAroToBku 15.03.01 MammHocTpoeHHE.

Cpok aeiicTBus padoyeil NporpaMmbl JMCHUILTHHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

38.B€,HYIOHII/II>'I Ka(beﬂpoﬁ «CBapKa, 06pa60TI<a MaTCpruaJIOB JaBJICHUEM U POJACTBCHHBIC ITPOLIECCHI»

« _» 20 B.B.Enbnos
(noonucw) (U.0. ©amunus)
YTBEPXIEHO

Ha 3acenanuu xadenps
«HaHoTexHONIOruM, MaTEPUATIOBEICHUE U MEXaHUKA)

(npotoxoi 3acenanust Ne 1 ot «30» aBrycra 2019r.)



1. Ileab ocBoeHMsT AUCHMIIJIUHBI

Ilenb oOcCBOeHMS AMCUMIUIMHBI —TIO3HAHME TMPHUPOIbI M  CBOMCTB MarepHalioB,
3aKOHOMEPHOCTEH WX M3MEHEHUS MPH BO3IEHCTBUM Pa3IMYHBIX (PAKTOPOB,a TaK e CIIOCOOOB
IpUIaHusl 0COOBIX CBOMCTB MareprasiaM s uX 3((HEeKTUBHOM SKCILTyaTaliy.

2. Mecto nucuumiinibl B crpykrype OIIOII BO

HI/ICHI/IHHI/IHBI U IIPaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTC}1 JaHHag AUCHUILJINHA.
(1)I/I3I/IK3., XUMHA, TCXHOJIOTUA KOHCTPYKIUOHHBIX MaTCpUuaJIoOB.

JIMCUMIUIMHBl ¥ NPAKTUKH, IS KOTOPHIX OCBOEHHUE NAHHOW AMCLHMILIMHBI HEOOXOAMMO
KaKk IpexamecTByromee: MarepuanoBenenue cBapku, [lalika Marepuanos, Texnomorus
pe3anus,CBapka CHEIMANbHBIX CTallell W CIUIaBOB,BuABI, MPUYMHBI U TOCIEACTBHS JE(PEKTOB
npu cBapke, Teopus cBapouyHbIx npoueccoB, KoHTposb kayecTBa CBapHbIX cOeIUHEHUMN, OCHOBBI
Hay4HbIX HccienoBanuid,[loaroroBka k nmpoueaype 3aluThl ¥ npoueaypa 3amursl BKP.

3. Ilnanupyembie pe3yabrarbl 00y4eHHs

dopmupyemble U HNuaukaropsl
KOHTPOJIUpYeMble AOCTHKEHU S
KOMIIeTeHIIUH KOMIIeTeHIUH TlranupyembIe pesyibTaTel
o0yueHust
(kom u (xom m

HAaWMEHOBAHHE) HAaMMEHOBAHHE)
YMEHUEM  HCIOJIb30BaTh 3HaTh: CIELIMAJIBHYIO
OCHOBHBIE 3aKOHBI TEPMUHOJIOTHIO, OCHOBHBIE KJIACChI
€CTECTBEHHOHAYYHbIX COBPEMEHHBIX MaTepuaos,
JUCIUILINH B pa3auyYHblE YPOBHU HUX CTPOEHMS,
npodeccuoHaIbHON CBOICTBA, [IOCIIeI0BATEILHOCTD
JEeSITeIbHOCTH, IPUMEHSATh (dbopmMupoBaHUs CTPYKTYpBI u
METO/bl MaTEMATUYECKOTO CBOMCTB MaTepuajoB B 3aBUCUMOCTH
aHaiu3a u OT BH/JIa BHEIIHETO BO3/1EHCTBUS.
MOJIEJTMPOBaHUS, YMmers: HCII0JIb30BATh
TEOPETUYECKOTO u OCHOBHBIE 3aKOHBI
AKCIEPUMEHTAIBLHOTO MaTepUaioBEICHUS B
MCCJIEIOBAHMUS npodeccnoHaIbHOM 1 TEIbHOCTH,

(OIIK-1) pacu(poBHIBATH MapKu

MaTepuasos, OTpeesATh ux
CTPYKTypHBIE COCTaBJIAIOLINE,

XapakTepHbIE CBOWCTBA, HA3HAUYCHUE
MaTepualioB U obmactu 170'¢
MNPHUMCHCHUS. CBAa3BIBaTH
¢busnueckue u MEXaHUYECKUe
CBOIWCTBA MAaTEpUaJoOB, a TaK ke
SIBJICHUS, MPOTEKAIolMe B HUX, C

TCXHOJIOTUYCCKUMHU HpOHeCCaMI/I
MIPOU3BO/ICTBA.

Bnaners: METOJaMU
MaTeMaTHYECKOTO aHajan3a H

MOJICIIMPOBAHUS, TEOPETUUECKOTO M
SKCIEPUMEHTAIBHOTO UCCIEOBAHUS,
HaBBIKAMH BBIOOpa Marepuana s
KOHKPETHBIX YCIIOBUW 3KCILTyaTalluu
1 HaBbBIKAMH BLI60pa OIITUMAJIBbHBIX

3




dopmupyemble H

HNuauxkaropsl

KOHTPOJIMpyeMble AOCTUKEHU S
N I[Inanupyemble pe3yJbTaThl

KOMIETEeHI[UH KOMIeTeH Uit

o0y4eHust

(ko 1 (xom u

HAaMMEHOBAHHE) HAaMMEHOBAHHE)
croco0oB TONIy4eHUsT U 00paboTKH

MarepuasoB.

OCO3HaHHEM 3HaTh:  (U3HYECKYI0  CYIIHOCTh
CYITHOCTH ¥  3HAYCHUS SIBJICHUU, MIPOUCXOJISTIINX B
uH(bOpMalluu B Pa3BUTUU MaTepuanax B YCIIOBUSAX

COBPEMEHHOTO0 00IIIecTBa
(OIIK-2)

MPOU3BOJICTBA M DKCIUTyaTallHH.
@®akTopbl H CHOCOOBI  YIIPOYHECHUS
MaTepHUaaoB;, OCHOBHBIE  METOJbI
MEXaHUYECKUX HCIBITAHUH, BHIIBI
paspylieHus, BUABI TCPMUYCCKOU H
XUMHUKO-TEPMUYECKON  00paboTKH
CILJIABOB.

YMeTb: caMOCTOATENbHO HPUMEHSTH
METOABl W  CPEIACTBA  IO3HAHMA,
OoOy4eHUsI W CaMOKOHTpOJNS  JUIs
npuoOpeTeHus] HOBBIX 3HAHWHA U
YMEHHH B obrnactu
MaTepHaIOBEICHHUS "
npodeccHoHaIbHON AEATEIHLHOCTH.

BJIaI[eTI)I HaBbIKaMH HCIIOJIb30BaHUA

CIIPaBOYHOM u CcreluanbHON
TEXHUYECKOM JUTEpaTypHl,
o opMIIeHUS KOHCTPYKIIMOHHO-

TEXHOJIOTHYCCKOM JOKYMCHTAIMH.




4. CTpyKkTypa M coaep:KaHue TUCIHUIINHBI.
4.1. M u TKM-1

Moayab
(pa3neun)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥i paGoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

@®opMbI TEKYLIIETO
KOHTPOJIfAA (HAMMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Mogyns 1

JIek 1

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

Bormpocs! k 3auery

1,2

Mopyns 1

JIab 1

AHanu3 KpUCTaJUIMYECKOTO
CTPOEHHSI METAIJIOB U CILUIaBOB

Kommekr 3ananuii k j1.p. 1

Monyis 1

IIp 1

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

Kommnekt 3apanuit ais [p 1

Monyis 1

Jlex 2

JHedekTsl KpHCcTaIMYECKOTO
CTPOEHHUS: TOUEUHbIE, TUHEHHBIE,
MOBEPXHOCTHBIE. METAIJIOB U MX
BJIMSHUE HA (PU3HUYECKHE U
MEXaHUYECKHE CBOMCTBA.

BOHpOCBI K 3a4CTy

3,4




Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0
KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 1

Jlek 3

Brusiaue nedexron
KPHCTAIUTMYECKOTO CTPOCHHUS Ha
¢du3nuecKkue U MEXaHUIECKUe
CBOICTBA METAJIJIOB.

BOHpOCBI K 3a4CTy
5,6

Mopyns 1

JIab 2

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

Kommekr 3aganuii k j1.p. 2

Mogyns 1

Ip 2

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

Kommuext 3agannii muis [p 2

Mogyns 1

Jlex 4

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

Bormpocs! k 3auery 14,15,17




Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0
KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 1

Jlex 5

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

Bompocs! k 3auery 18,22

Mopyns 1

JIa0 3

ITocTpoenue quarpaMmel
COCTOSIHUS CILIaBa TEPMUYECKUM
METO/I0M

Kommnekr 3aganumii k 71.p. 3

Monyis 1

IIp 3

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

Kommnekr 3aganuit ans [p 3

Mogyns 1

Jlek 6

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

Bonpocs! k 3auety 16,19




Bun

®opMbI TEKYyLIET0

Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pa3neui) i (yueoHO¥i padoThI) p 4. THUB, 4.
OLICHOYHOI'0 CPeJCTBA)
padoThI

Monynsb 1 |Jlek 7 | /luarpamMmbl COCTOSHHS 2 2 - Bomnpocsr k 3auery 20,21
JIBYyXKOMIOHEHTHBIX cucteM. J1C
CIUTaBOB, 00PA3YIOLINX TBEP/IbIC
PacTBOPHI C HEOTPAUYEHHOU
pactBopumocTtsio. JIC cruaBos,
KOMITIOHCHTBI KOTOPBIX
HEpPAaCTBOPHUMBI B TBEPAOM
COCTOSIHHUH.

Monyie 1 [JIab 4 | AHanus auarpaMM COCTOSTHUSL. 2 4 5 2 KomruiekT 3aganuii k 1.p.4
®Da30BBIN U CTPYKTYPHEIH pa3oop.
N3.

Mopyns 1 |1Ip 4 Hucnokanuu. Bekrop Broprepca. 2 2 5 - Kommnekt 3aganuit as [p 4

Pacuer momHOCTH BekTOpa
Broprepca, 3Heprum JUCIOKaLuil 1
CHUJI, JE€UCTBYIOIINX HA
JHUCIIOKALIUIO.




Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0
KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 1

Jlek &

JnarpamMMbl COCTOSIHUS CILIaBOB,
00pa3yrIuX orpaHHYCHHBIC
TBEpJble pacTBOPHI. J(narpamMma c
3BTEKTHKOU./[narpaMmbl COCTOSIHUSA
CILJIaBOB C 00pa3oBaHUEM
MPOMEXKYTOUYHBIX (a3.

Bompocs! k 3auery 20,21

Mopyns 1

JIex 9

JlnarpaMMbI COCTOSIHUSA CIIIABOB C
MEPUTEKTUYECKUM U DBTEKTOUAHBIM
MIPEBPALLCHUSMU.

Bompocs! k 3auery 20,21

Mogyns 1

IIp 5

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

das.

Kommnekr 3apannii miist Ip 5

Monys 1

JIab 5

UccnenoBanue cTpyKTyphl
YIJIEPOJUCTBIX CTaJIEN B
PaBHOBECHOM COCTOSIHUM METOJIOM
MHKPOaHaJIN3a.

Kommekr 3aganuii k j1.p. 5




Bun

®opMbI TEKYyLIET0

Mopyab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0beM, Hurepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pazaen) i (yueOHoli padoThI) p u, THUB, Y.
OLICHOYHOI'0 CPeJCTBA)
padoThI

Monynb 1 |Jlek 11 |/luarpamma cocrosinus «Fe-FesCn. 2 2 Bompocsr k 3auery 23,24.25
®a3bl, IUHUU, KPUTHIECKHE
Touku.CTpyKTypooOpa3oBaHue
craneit

Monynb 1 |Jlek 12 |/luarpamma cocrosinus «Fe-Cy. 2 2 - Bompocsr k 3auety 26,27
CrpykTypooOpa3oBaHue OeIbIX U
rpaUTH3UPOBAHHBIX YYyTYHOB.

Mopyns 1|JIab 6 | HccnenoBanue CTpyKTypbl 2 2 5 2 KomruiexT 3aganuii K 1.p. 6
YIJIEPOAUCTBIX YyTYHOB METOIOM
MHUKpPOAHaIN3a.

Monyns 1 [IIp 6 AHanus juarpammel coctosius Fe- 2 2 5 Kommuext 3aganunii 1uis [p 6

C.Omnpenenenne CTpyKTyphl,
(azoBoro cocraBa, XHMHYECKOTO
cocTaBa M 0OBEMHOTO
COOTHOILIEHHS (a3 YrIepOIUCThIX
CTajiell IpH pa3InIHBIX
TeMIiepaTypax.

10



Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0
KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 1

Cm.p.

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

11,75

Monaymu 1

ITA

[IpoMexxkyTouHas arrectauus

0,25

Mopyns 2

Jlek 13

W3meHeHue CBOCTB METANIOB U
CIu1aBoB 0e3 (ha30BbIX
[IPEBPALLICHUN.
DKCIepuMEeHTaIbHbIE
3aKOHOMEPHOCTH IUIaCTHYECKON
nedopmarnuu. Jlepopmanmonuoe
yIIpOYHEHHE.

Bormpocs! k 3auery 7,8,9

Monys 2

JIa6 7

Hcneitanue MaTepuajioB Ha
TBEPAOCTH

KommiekT 3aganuii x a1.p. 7

11



Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA

(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0

KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 2

Jlex 14

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

Bompocs! k 3auery 10,11

Mopyns 2

JIab 8

Hcnerranue o6pas3ios Ha
pacTsKeHUe.

KowmrmiekT 3aganuii x 1.p. 8

Mopyns 2

IIp 7

Omnpenenenne MeEXaHMYECKUX
CBONCTB II0 arpaMme
PacTsDKEHUS.

Komnnexr 3ananuii ais [p 7

Monys 2

Jlek 15

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

Bomnpocs! k 3auery 11,12

Mopyns 2

Jlek 16

JrHamuyeckoe v HUKIMYECKOE
Harpyskenue. VcnsiTaHue Ha
YAAPHYIO BA3KOCTb U YCTaJOCTh.
MexaHu3Mbl pazpyLIeHUs

Bomnpocs! k 3auety 12

JIa6 9

Onpenenenne yaapHOH BA3KOCTH
MaTepuaia.

KommekT 3aganuii x a1.p. 9

12



Bun

®opMbI TEKYyLIET0

Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pa3neui) i (yueoHO¥i padoThI) p 4. THUB, 4.
OLICHOYHOI'0 CPeJCTBA)
padoThI
JIa6 10 | YcranocTHast HpOYHOCTH 2 2 5 Kommnekr 3ananuii k j1.p. 10
Marepuaa
Mopyns 2 [IIp 8 [Muknuyeckoe HarpyKeHue. 2 2 5 - Kommext 3ananuit aiis [p 8
OrnpezaeneHye napaMeTpoB LUK
Harpy>XKeHHs.
Mopyns 2 |Jlex 17 | Mexanusmsl pa3pyuieHus 2 2 - Bormpocs! k 3auety 13
MCTAJINIMYCCKUX MaTCPUAJIOB!:
BSI3KO€, XPYIKOE, KBa3UXPYIIKOE,
BA3KO-XPYIKOEC, CMCIIAHHOC,
YCTaJIOCTHOE.
Mopnynp 2 [J]ab 11 | BaunsiHuie X0n01HO# MIacTHIECKON 2 2 5 2 Kommuiexr 3aganuii k 1.p.11
nedopMali Ha TBEpAOCTh
MEeTajia.
JIa6 12 | @pakrorpapuueckuii aHams. 2 2 5 KommekT 3aganuii x a1.p.11
Monyns 2 [IIp 9 AHanu3 Npu4YnH pa3pymeHUs 2 2 5 - Kommnekr 3aganuii ais [p 9

3JIEMEHTOB KOHCTPYKLHUI.

13



Bun

®opMbI TEKYyLIET0

Mopnyas | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, HNurepax
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pazaen) i (yueOHoli padoThI) p u, THUB, Y.
OLICHOYHOI'0 CPeJCTBA)
padoThI
CamocrosiTenpHas padoTa 1mo 2 8
M3YUYEHHUIO CIIENMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
1ab0paTOPHBIX U MPAKTHIECKUAX
pabor.
Mopyis [Tocemaemocts 2 10
1,2 bb
Monaynb AHKETHPOBaHHE
1,2
Monyib Tect utorossii 2 2 100 HToroBoe TecTUpOBaHUE
1,2
Hroro:| 108 100+100

Cxema pacyera UTOroBoro 6amia ajiasi ouHoii gopmbl odyuenHus: (Texkywmmii peiiTuHr + Pe3yjJbTaT HTOroBOro rectupoBanHusi)/2+
bb(ecsim BB npexycMoTpensbr)

14



4.2. M u TKM-2

Bun
. DopMbI TEKYLIET0
Monayasb | yueono | HaumenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak P yim
. N Banabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pazaen) i (yueOHoli padoThI) p u, THB, Y.
OLICHOYHOI'0 CPeJCTBA)
padoThI
Monynsb 3 | Jlek 1 I[IpeBparienus B yriaepoaucToi 3 2 Bormpocs! k 3auery 30
cranu npu Harpese. Poct
ayCTEHUTHOI'O 3€pHA IIPU HarpeBe.
Monyine 3 [JIa6 1 | Onpenenenue pasmepa 3epHa 3 4 5 KomrutekT 3aganunii k 1.p. 1
CTaJI1 METOAOM MHUKpOaHaJIN3a.
Monys 3 | TIp 1 AHanu3 quarpaMmel 3 2 5 Komrmuiekr 3amannii muist [p 1
M30TEPMUYECKOr0 pacraja
ayCTCHUTA.
Monyns 3 |Jlek 2 | M30TepMuyecKkuii pacna 3 2 Bompocsr k 3auety 30

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

15



Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0
KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 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.

Bormpocs! k 3auery 32

Mopyns 3

JIab 2

OTXUT ¥ HOpMaANTKU3aLUs
YILJIEPOIUCTOM cTamnu.

Kommekr 3aganuii k j1.p. 2

Mopyns 3

IIp 2

HazHaduenne 0CHOBHBIX BHIIOB
OTXHTa U aHaJN3 JeQEKTOB,
YCTPaHUMBIX OTXKUTamMu 1 u 2
POJIOB.

Kommnexr 3ananuii nis [p 2

Mogyns 3

Jlex 4

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

Bormpocs! k 3auery 14,15,17

Mogyns 3

JIek 5

MapTeHCUTHOE NpeBpalicHUE.
Oco0eHHOCTH, KHHETHKA.

Bomnpocsr k 3auery 31
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Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0

KOHTPOJIs1 (HAUMEeHOBaHMe

OLICHOYHOI'0 CPeJCTBA)

Mopyns 3

JIa0 3

PexpucTtaninzairoOHHBIA OTKUT
crajiei.

Kommnekr 3aganuii k j1.p. 3

Mopyns 3

IIp 3

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

Kommnexr 3apannii aiis Ip 3

Monyns 3

Jlex 6

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

Bomnpocs! k 3auety 33,39

Mogyns 3

Jlex 7

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

(hopMBI.

Bomnpocsr k 3auery 31

Mogyns 3

JIab 4

3akanka yriaepoaucTon u
JIETUPOBAHHOM CTaJIH.

KommiekT 3aganuii x 1.p.4
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Bun

®opMbI TEKYyLIET0

Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pazaen) i (yueOHoli padoThI) p u, THUB, Y.
OLICHOYHOI'0 CPeJCTBA)
padoThI

Monyns 3 [1Ip 4 AHanm3 TepMOKUHETHYEKUX 3 2 5 - Kowmmekt 3aganuit qs [p 4
JlMarpaMm pacraja ayCTeHUTa.

Monynsb 3 [Jlek 8  |IIpeBpaiienus mpu OTIycKe. 3 2 - Bormpocs! k 3auery 35

Mogyns 3 |Jlek 9 | IIpoueccel crapenust. BiusHue 2 Bormpocs! k 3auery 39
TEMIICPATYPbI U BPDEMCHH BBIACPIKKHU 3
Ha CTPYKTYpYy U CBOMCTBA
CTaperoIuX CIUIaBOB.

Mopyns 3 [1Ip 5 AHanu3 1 BEIOOp PEKUMOB 3 2 5 2 Kommnekr 3aganuit ans [p 5
otmycka craneit .dopmupoBaHue
CTPYKTYPBI CTaJIEH B Ipoliecce
OTIIyCKa.

Moayne 3 |JIa6 5 | Otmyck yriepoaucToii crany. 3 4 5 2 KowmmekT 3aganuii x j1.p. 5
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Monayab
(pa3nen)

Bun
y4eOHOo

i
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

CemMmect
P

Oo0bem,

Banabl

HuTepak
THUB, 4.

®opMbI TEKYyLIET0
KOHTPOJIs1 (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)

Mopyns 3

Jlex 11

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

Bompocs! k 3auery 33,38

Mopyns 3

Jlek 12

BnusiHue nerupyromux 31eMeHTOB

Ha (pa30BBIC MPEBPAILCHUS B CTAJISX.

BinsiHMe nerupyronmx 3J1€eMeHTOB
Ha TEXHOJIOTUYECKUE TIapaMETPBI
TO.

Bormpocs! k 3auery 38

Mogyns 3

JIab 6

BnusiHue konnuecTBa yriepojia Ha
TBEPJOCTh 3aKaJICHHOM
YIIEPOJIUCTOM cTamnu.

KomrmuiekT 3aganuii x 1.p. 6

Mogyns 3

IIp 6

Br16op craneii no 3ajaHHBIM
MPOYHOCTH U TIPOKATMBAEMOCTH.

Kommnekt 3aganuit ais [p 6

Monyns 3

JIa6 7

BnusiHue ckopocTH OXJIaKIeHUS
Ha TBEPAOCTbH YIIIEPOIUCTON
CTaJIH.
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Bun

®opMbI TEKYyLIET0

OcHoBHbIe BUALL. OCOOEHHOCTH
(hopMUPOBaHUS CTPYKTYPHI CTAJICH
u criaBoB mpu TMO.

Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pa3neui) i (yueoHO¥i padoThI) p q. THB, Y.
OLICHOYHOI'0 CPeJCTBA)
padoThI
Monaynb3 |Cm.p. | CamocrosTenbHas pabora 1o 3 53,75
HN3YUYCHHIO CIICHIUAJIbHOU
JUTEPATYPHI U OPOPMIICHUIO
1ab0paTOPHBIX U MPAKTHIECKUAX
pabor.
Monaymu 3 | TTIA [TpomesxyTouHas arTecTanus 3 0,25 -
Monyns 3 |Jlek 13 | Xumuko-Tepmuyeckas oopaboTka. 3 2 2 Bompocsr k 3auety 40
CYI]_IHOCTB, OCHOBHBIC BHBI U UX
Ha3HA4YCHHC.
Mopnynb 3 [JIa6 8  |BiusiHue nerupyrommx 3 4 5 - KommuiexT 3aganuii K 1.p. 7
AJIEMEHTOB Ha MPOKAIMBAEMOCTh
CTaJIH, OTNIPEACIIAEMYI0 METOIOM
TOPLIEBOM 3aKaJIKu
Monyis 3 |Jlek 14 | Tepmo-mexannyeckas o0OpaboTKa. 3 2 2 Bomnpocsr k 3auery 40
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Bun

®opMbI TEKYyLIET0

Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pa3neui) i (yueoHO¥i padoThI) p 4. THUB, 4.
OLICHOYHOI'0 CPeJCTBA)
padoThI

Monynb 3 (JIa6 9 | BnusHue nuemeHTaluu Ha 3 4 5 KomrmuiekT 3aganuii x j1.p. 8
MHUKPOCTPYKTYPY U TBEPIOCTh
YIIEPOAUCTOM CTaH.

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

Mouyns 4 | Jlex 15 |JlernpoBanHble HHCTPYMEHTAIIbHbIC 3 2 - Bomnpocsr k 3auery 41
Y KOHCTPYKIIMOHHBIC CTaJIU
CIICIIUAJIBHOI'O HA3HAYCHUA.
O6macTi MpUMEHEHUSI.

Mognyns 4 | Jlex 16 |LBeTHble CruiaBbl ( MEIHBIE, 3 2 2 Bomnpocsl k 3auety 42
AJITFOMHUHHECBBIC, MAaIrHUCBEIC,
THTaHOBBIC). OCOOCHHOCTH MX
CBOICTB U TEPMUYECKOH 00paOOTKH.
OO0sacTi MPUMEHEHUSI.

Moayins 4 |JIab 10 |3axanka u crapeHue 3 4 5 KommekT 3aganuii x a1.p. 9
AJITFOMUHHUECBOI'O CIlJIaBa.

Mopnynb 4 |JIa6 11 | MapkupoBKa KOHCTPYKIIHOHHBIX 3 4 5 KommuiexT 3aganuii k 1.p. 10

MaTcpualioB.
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Bun

®opMbI TEKYyLIET0

Mopyab | yueono | HaumenoBanue tem 3ansatuii | Cemect | O0beM, Hurepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pa3neui) i (yueoHO¥i padoThI) p 4. THUB, 4.
OLICHOYHOI'0 CPeJCTBA)
padoThI
Mopyns 4 [1Ip 8 Br10op cranu no 3agaHbIMM 3 2 5 - Kommnekr 3apannii aiist [p 8
IIPOYHOCTU M ITPOKAIMBAEMOCTH.
Monyinb 4 |Jlek 17 |Hemerannuueckue 3 2 - Bomnpocsl k 3auety 43,44
Matepuaibl(IIaCTMACCHI,
KepaMuKa, pe3utbl) O6nactu
IIPUMCHECHUA.
KOMHOSI/IHI/IOHHLIC MaTe€puaJibl.
Mogyns 4 |11Ip 9 Knaccudukanys 1 MapkupoBka 3 2 5 - Kommnekr 3aganuii ans [p 9
OBCTHBIX CIIJIaBOB.
CamocrosTenpHast padoTa 1o 3 38
W3YUYEHHUIO CIICIIMAIbHOMN
JTUTEPATYPHI U OPOPMIICHUIO
1a00PaTOPHBIX U MPAKTHIECKUAX
pabor.
Mopyis [MocemaemocTs 3 10
3,4 bb
Monaynb AHKETHPOBaHHE
3,4
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Bun

®opMbI TEKYyLIET0

Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak
. N Bbanabl KOHTPOJIs1 (HAUMEeHOBaHMe
(pazaen) i (yueOHoli padoThI) p u, THUB, Y.
OLICHOYHOI'0 CPeJCTBA)
padoThI
Monynb TecT UTOrOBBIN 3 2 100 HroroBoe TecTupoBaHue
3,4
Hroro:| 180 100+100

Cxema pacyera uUTOroBoro 0auia aiasi ouHo ¢opmbl o0yueHus: (Texkymmii pedTuHr + Pe3dyJbTaTr MHTOroBOro rectupoBanus)/2+
bb(ecan Bb npexycmorpensr)
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5. O0pa3oBaTebHbIE TEXHOJIOTHU
TexHONOTHST TPATUIIMOHHOTO OOYYEeHHsI — MpeajiaraeT TPAAWIMOHHYIO MOCIEA0BaTEeIHLHOCTh
U3YYEHUS HOBOrO Marepuana, B (opme JeKUui, J1abopaTOpHBIX pabOT M CaMOCTOSITEIbHOMN
paboTHI CTYJICHTOB;
HNudopmalinoHHble TEXHOJOTUM — TMpeAjaraloT MCIOJIb30BaHUE KOMIIBIOTEpa BO BpeMs
MPOBEJICHUS 3aHATUH, HANPUMEp, BU3YaIbHBIC JICKIIMH C HMCIIOJIB30BAHUEM IMPE3CHTAIMOHHOTO
MeTo/1a 00yUeHHUS.

WHTEepakTUBHBIE TEXHOJOTHH — JTUAIOTOBOE O0yUYeHHE, B X0/1€ KOTOPOI'O OCYIIECTBIISAETCS
B3aMMOJICICTBHE MEXAY CTYJEHTOM U IpernojaBarenieM, JUOO0 MEXIy CTyIeHTaMH,
UCIIOJIb30BAaHUE MeETO/a OO0Yy4YeHHMs «MO3roBOM IITypM». Mcnonb30BaHHE 3JIEMEHTOB
npoOiieMHOTO 00y4YeHHsl B BHUAE HAJIM4YUS BOINPOCOB MPOOJIEMHOrO0 Xapakrepa B
nabopaTopHbIX paboTax U TpeOOBaHMU aHanu3a IOJYYEHHBIX pE3YJIbTATOB C
MOCIEAYIOLUM BBIBOJIOM I10 3KCHEPUMEHTAIbHBIM U PacYeTHHIM JaHHBIM. Mcronb3oBaHue
TEXHOJIOTUM Pa3BUTHS KPUTHYECKOTO MBIIUIeHUA B ¢opMme 3aHATHi- Oecex ¢

HCIIOJIB30BAHUEM METOAAa «PCHICHUC CUTYAalMOHHBIX 3a7a4).

6. MeToguyeckue yKazaHusi 110 OCBOCHMIO 1M CHMIIJIMHBI
Metoanyeckre peKOMEHAALNU CTYACHTY U IIPEToAaBaTelI0 U3JI0KEHbl B METOAMYECKUX
YKa3aHUAX K J1a00paTOpHBIM padboTam:

1. VueGnoe nocobue st BHIIOIHEHHS J1a60PATOPHOTO MPAKTUKYMa 110 KypCy
«MatepuanoBeieHIE» JIJIsl TEXHUYECKUX HAIPaBJICHUH MOArOoTOBKH OakanaBpos/ I'.B.
KineBnos [u ap.]. — TonesarTu: TI'Y, 2016.- 170 c.

7. OueHo4YHbIE CPeaCTBA

7.1. [IacopT OlIEHOYHBIX CPEICTB

Cemectp

Koa koHTpOIMpYyeMoi KOMIIeTeHIM U
(WM ee 4yacTm)

HaunmenoBanue
OLIEHOYHOI'0 CPeACTBA

2

OIIK 1

Bonpocul k 3auemyNe 7-13,20-22
TecroBsle 3amannsa NeNe 258-392,400-
441, 482-500

JIab p.Ne 6-12, TIpakr.p.Ne6-9

OIIK 2

Bonpocul k 3auemyNe 1-6, 14-19, 23-28
TecroBsie 3amannst: NeNe 1-257, 393-
399,442-481.

JIa6 p.Ne 1-6,ITpakt.p.Nel-5

OIIK 1

Bompocsr k 3auery Ne 33-36,38,41,43-50
TecroBsie 3amannsa: NeNe 93-257, 331-500
JIab p.Ne 1, 7-9. ,[ITpakTt.p.Ne 1,2,8.9

OIIK 2

Bompocsr k 3auery Ne 29-32,37,40,42,51-
54,

Tectosble 3amanusa: NeNe 1-92,258-441
JIab p.Ne 2-6,11. ITpakT.p.Ne3,5,6,7

Tembl NMCbMEHHBIX Pa0dOT (He MPexyCMOTPEHbI)

24




7.2. TunoBble KOHTPOJIbHbIE 32JAHAS WM HHbIE MATEPHAJIbI, HEOOXOAUMbIE JJIsl
TeKYIIero KOHTPOJIf

7.2.1. KoMIUIeKT 3alaHuii K 1adopaTopHoii padoTre.

Tema: «TUITbI KPUCTATUTMIECKUX PEIIECTOK U X OCHOBHBIC XapaKTEPUCTHKI
A) OpopMuUTH OTYET O TEME JIA00PATOPHOI PAbOTHI.

b) BeimoauTh 3a1aHus K 1abopaTopHOU padoTe.

1. TInockocTh B KyOHUECKOM KPHCTA/LIE OTCEKAET HAa KOOPAMHATHBIX OCAX OTPE3KH, PABHBIC a;
2B; ¢. Onpenenuts Kpuctaiorpapudeckue uaaekcs! mrockoctu (hkI)?
2. TloctpoiiTe mpoCcTpaHCTBEHHOE M300paKeHHE IJIOCKOCTEeH (Ha mpuMepe KyOa), MMEIOInX

kpuctammorpaduueckue uuaekes (110); (111); (112); (321); (110); (111); (11 1).
3. Ompenenute CUMBOJI HallpaBJeHUs, Ipoxoasmero yepe3 Touku (0, B/3, ¢/3).
4. TloctpoliTe NMPOCTPAaHCTBEHHOE H300pakeHHE CIEAyIoUMX HampasieHuil B kybe [100];

[010]; [001]; [100]; [010]; [0017; [110]; [101]; [011]; [111]; [111]; [111]; [1117;

[1 11] [111] [ll l] [l 1 l] [211]; [311].
5. TloacuwmraiiTe yncio aTOMOB B siueliku M kKoopauHanuonHoe yuciio st OLK u 'K u T'TTY
PELIETOK.

B) BemonHuTh 5 3a1aHUi UTOrOBOTO TECTA.
Bapuanr 1 (u eme 10 BappaHTOB TECTOB)

1. K c10%HBIM KpUCTAIIINYECKUM peIIeTKaM OTHOCAT ...
1. KpuctayuMyeckue KyOu4eckue penieTku

2. PEHICTKHU C OOJIBIIIMM KOJIUYECTBOM aTOMOB

3. PCUICTKH, Y KOTOPBIX HA OOJIFO SHGMCHTapHOﬁ STUEHKH MPpUXOAUTCA Ooinee OAHOI'0
aToMa

4, PCHICTKH, Y KOTOPBIX HA JOJIHO BHeMeHTapHOﬁ STYCUKH MPpUXOAUTCS OAUH ATOM

2. Beibepute coorBercTBytonue xapakrtepuctuku i ['TIK pemerku:
l.a=b=c; a=B=y=903; K=12;x=0,74

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

3. Vkaxkute 0003HAUYECHUS INIOCKOCTH B HHACKCAaxX MI/IJ'IJ'Iepa .

1. (1°10)
/| 2. (101)
T S 3. (011)
L™ 7 4. (110)

/ o

/’/ ] ,/
%
/
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4.Yxaxure Nunexcsl Munnepa 11 HalipaBlIeHUs

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

5. CBOIICTBO, 3aK/IIOYaOIIEecss B HEOJHOPOJHOCTH CBOMCTB MaTepuana B pa3iIM4HbIX
KpHUCcTaiorpau4eckux HalpaBIeHUAX, Ha3bIBAETCH ...
1. u3oTponus

2. aHU30TpONUs
3. TekcTypa

4. momumopdusmM

7.2.2. KoMIUIeKT 3aJaHuii K MPAKTHYeCKoil padoTe Mo Teme:
«AHaNM3 KPUCTAJUIMUECKOTO CTPOSHUS U Ae(EKThl KPUCTAIIOB)
Boeimmonuuts 10 3aaHui UTOTOBOTO TECTA.

Bapuanr 1 (u enre 10 BapuaHTOB TECTOB)

1. CBs13bp MeX1y aTOMaMU B MeTaJlIax 00yCIIOBJIEHA B3aUMOJICHCTBUEM MEXKY ...
1.pa3HOMMEHHO 3apsDKEHHBIMH HMOHAMH
2. MOJIOXKUTETHHO 3apSHKEHHBIMU HOHAMU U DJIEKTPOHHBIM Tra30M
3. aUNonsAMU
4. mepeKphIBAIOIIUMUCS NIEKTPOHHBIMH O0JIaKaMH

2. JlepexTsl, TepMOAMHAMUYECKH BBITOJIHBIE JIJIsI KpUCTAJLIa:
1. nmakyHsl
2. BaKaHCUH
3. IUCIIOKAIluA
4. rpaHUIBI

3. Ykaxute GopMyily, OIHMCHIBAIOILYIO MEPBbIil 3aKoH PuKa:

1. h=2+Dt
2
2. h=—=2—
VDT
3. I=-Dxoc/ox
4. I=-Dxaéc/aot

4. KpaeBoii nucnokanueid Ha3bIBaeTCst 00JIaCTb ...
1. CKa)KeHUI KpHCTaJlIa BOKPYT Kpasi TpaHUIIbI 3€pHA
2. HWCKaXEHUs KPUCTAJUIa BOKPYT Kpasi SKCTPaAIIOCKOCTH
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3. pacTsKeHHs B KpHCTasie, 00yCIOBIEHHYIO HATMYHEM SKCTPAIIOCKOCTH
4. c)xaTus B KpUCTalie, O0YCIOBICHHYIO HAIUYHEM SKCTPAIIOCKOCTH

5. O6beMHBIe eeKThl KPUCTATUIMYECKOTO CTPOCHUS:
1. aAucioKanuy, HENOYKH MEXY3€IbHbIX aTOMOB
2. BaKaHCHH, MEXY3€JIbHbIE aTOMBbI, [IPUMECHBIE ATOMBbI
3. IOpBI, TPELUHBI, OJIOKH
4. rpaHHLIbI 3epeH, TpaHuIIbI (a3, TPaHUIIBI OJIOKOB

6. bonpiias pazHuIa MEX1Y TEOPETHUECKON U pealbHOW MPOYHOCTHIO KPUCTAIUIOB OOBSICHACTCS
HaJIMYUEM B KPUCTAJUIAX. ..

1. rpanul 3epeH

2. TUCIIOKAIUH

3. BakaHcUi

4. IPUMECHBIX aTOMOB

7.2.3. KomiuiekT 3aiannii k sadopaTropHoii padore.
Tema: «Makpo 1 MUKPOCKONMYECKHI aHAIN3 CILIAaBOB
A) OdbopmuTh 0TUET 110 TeMe TabopaTOPHOI pabOTHI.
b) BeimoaHuTh 3a1aHus K 1aOopaTopHOU padoTe.

1. [IpuroroButh Makpounumd. BreiiBuTh Ha Makpouude neeKTsl, HapyIarIiue CIUIOIHOCTh
MeTajula, JJMKBAIUIO cepbl U Gochopa, CTpPOSHHUE JIUTOM CTalll, BOJOKHUCTYIO CTPYKTYPY U T.JA. U
3apHCOBATh UX.
2.Kpatko onucaTb METOJUKY IPUTOTOBIECHHS MUKpoLUIU(a.
3.HccnenoBaTb MHUKpPOCTPYKTYpPY CTaJld WIM Yyr'yHa J0O U IIOCJI€ TpPaBICHHsA. 3apUCOBaTh
Ha0JII01aeMYI0 MUKPOCTPYKTYPY CTaJIM WM Yyr'yHa

b) BemonHuTs 5 3aaHuii U'TOrOBOrO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
1.MuxkpocTpyKTypa CIUIaBOB —3TO..
1. Tun KpUCTAJUIMYECKOTO CTPOCHHUS
2. 3epHa WX KPUCTAJUIUTHI, BUAUMBIE B ONTUYECKUI MUKPOCKOI NPU YBEITUUYEHUN
100-500pas3.
3. Ctpykrypa nedexroB KP, Bugumas B 351€KTpOHHBIM MUKPOCKOII.
4. CtpoeHue cIuiaBa, BUIMMOE ITpU yBenudeHuu B 10 pas.
2. YKaXuTe MPaBHIBHYIO TIOCIIEIOBATEIBHOCTD ONEPALlii IPH U3TOTOBICHUH MUKPOULTH(A.
1. Beipeska
2. TpaBnenue
3. lnudosanue
4. IlonupoBanue
3. Meron baymana npenHazHa4eH ajs. ..
1. BBIAABIIEHHSI MAKPOCTPYKTYPBI JTUTOU CTAIN
2. BBIABJICHMSI paCPEEIICHNs] HEMETAIIINYECKUX BKIIIOUEHUI
3.BBISIBIICHUS] HEOTHOPOTHOCTH pacIIpeieieH s (JIMKBAIMH) CEPhI
4.BBIABIICHUS TPaHUL] 3€PEH
4. IlonupoBaHue MUKpOLLIH(A MPOBOJSAT C LIETBIO. ..
1. ycTpaneHus H300pakeHUs TOBEPXHOCTH
2. BBISIBJICHUSI TPaHUIL 3€pEH
3. BBIIBJICHHUS MaKpOJe(PEKTOB
4. BBISIBJICHUS] HEOJHOPOIHOCTHU pacrpeaeneHus (Juksauun) pocdopa
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5. Pa3pemaroniasi cnocoOHOCTH MUKPOCKOTA - 3TO. ..

1. BenmumHa, oOpaTHAas HAMMEHBUIEMY pACCTOSHHIO MEXAy JIBYyMs TOUYKaMH,
BOCIIPUHUMAEMBIMU OTAEIBHO

2. HAUMEHbIIIEE PACCTOSHUE MEKIY OTIEIBHO HAOII0JaeMBbIMU O0BEKTaMU
3. BemMyMHA yyacTka o0paslia, BUJIUMOI0 B Mpuoope

4. BeNMuYMHA, NPONOPLUOHAJIbHAS HAMMEHBIIEMY PACCTOSHUIO MEXKIY JIBYMs TOYKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

7.2.4. KoMIuleKT 3ajaHuii K J1a0opaTopHOi padoTe.
Tema: «MexaHnueckue CBOWCTBA KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB.

Ornpenenenue
MEXaHUYECKUX XapaKTEPUCTHK MPOYHOCTH U TUIACTHYHOCTH. )

A) OdopMUTh OTYET 1O TEME PAOOTEHI.

b) BeimoaHuTh 3a1aHUS K MPAKTHYECKOM padoTe.
1.3apucoBaTh JaHHYIO BapHAaHTOM KPUBYIO PAcTSKEHHS B KOOpAMHATAaX «ycuiame F -
yumuaenne Al » 1 BBIIONHUTE CIEYIOIIEE:

2. mpeobpa3oBaTh B JuarpaMmy C OTHOCHUTEIbHBIMH KOOPAMHATAMHU «HANpPSDKEHUE O -
OTHOCUTEJNIbHAs ieopMalus & »;

3. mo Hp606paSOBaHHOﬁ AuarpaMme OonpeacCiINTh CICAYIOINE MCXAHUYCCKHUEC CBOMCTBA: E
- MOAYJIb YIIPYIrOCTH, O; HIHA (702 - Opeacil TCKY4YCCTH, Op - HPCACT NPOYHOCTH, 5 -

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

BmaHT 1 (cmas A3)

12

Hrpy3ka, kH

T T T T

0 2 4 6 8 10 12 14 16 18

YivHeine w

B) BemmonHuTh 5 3a1aHui UTOrOBOTO TeCTa.

BapuanT 1 (1 eme 10 BapuaHTOB TECTOB)
1. YxaxuTe BIUAHNE TPUMECE HA MEXaHUYECKUE CBOMCTBA KPUCTAJIA MPH MIIACTUYECKOM
nedopManuu:

1. cHMXaIOT HUCXOJHYIO IPOYHOCTDh U MOBBIMIAKOT INIACTHYHOCTD
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2. YBCIUYHUBAIOT UCXOAHYIO ITPOYHOCTh U CHUKAKOT IIJIAaCTUYHOCTD

3. IPOYHOCTH U MJIACTUYHOCTh HE U3MEHSAETCS
4. MOBBIMIAIOT MPOYHOCTH U IJIACTUYHOCTD
2. IlpenenoM BBIHOCIMBOCTH HA3bIBAIOT. . .
| .HampspKeHue, Ipyu KOTOPOM MaTepuall BhIIEPKUBAET 3aJaHHOE YHCIIO LIMKJIOB HATrpy>KEHUS
2. HampspKEeHUe, NMpU KOTOPOM MaTepuall BbIIEP)KUBAET HEOIPAHWYEHHOE YUCIO IUKJIOB
Harpy>keHus
3. HampsbKeHHE, 110 JOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pylLIeHHe
4.  HampsbkeHHe, MPU KOTOPOM MaTepHall BbIIEP)KMBACT MHUHHUMAJIbHOE YHCIO LHKIOB
Harpy>KeHus
3.Ilpu ucnbITaHMM Ha pacTsHKeHHE oOpasell Harpy3wid A0 HamnpsuKeHUs G1, MOCIe  4Yero
Harpy3Ky CHsJIH. BenrunHa OTHOCHTENBHOTO YATUHEHNs 00pa3na (puc.) COCTaBIIseT:
1. 20% 2.8% 3.4% 4. 2%

- — —— —— —
S

/ P
2 4 8 20 &E(7%)

4. Tepnocth 1o bpuneno yCJIOBHO o0o3Havaercs:
1. HRC 2. HRB 3. HB 4. HV

5. BriOepute npaBUIbHYIO MOCIEIOBATENILHOCTH 110 BO3PACTAHUIO BETTUYHH
1. oB; oT; onnt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.5. KoMIuieKT 3a1aHuil K JJabopaTopHoii padore

Tema:«lcnbITaHNUs MAaTEpPUATIOB HA TBEPAOCTH)
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoaHuTh 3amanus k 1abopaTopHoOi padore.

1.[1ns ipeniosKeHHBIX MapOK CIUIaBOB MOI00paTh METO U3MEPEHUS TBEPIOCTH.
2.1I3MepuTh TBEPIOCTH 0OPA3IIOB.

3.IlepeBectu nosydeHHble 3HaueHus TBepaoctd B HB. Paccunrars npounocts no bpunento.
B) BemmonHuTh 5 3a1aHui UTOrOBOTO TeCTa.

BapuanT 1 (1 eme 10 BapuaHTOB TECTOB)
1. TBepAaOCTBIO HA3BIBAIOT. ..
1. cmtocoGHOCTH BO3BpaIaTh NepBOHAYAIbHbIE (HOPMY U pa3Mephl IOCIIe CHATUS Harpy3Ku
2. crnocOOHOCTh MPOTUBOCTOSITH BHEAPEHUIO APYroro 0oJiee TBEPIOro Tena
3. CIOCOOHOCTH MPOTHUBOCTOATH AUHAMHUYECKUM Harpy3Kam
4. cIOCOOHOCTh COXPAHITH OCTATOYHYIO Ie(POpMAIIUIO TIOCIIE CHATHS Harpy3Ku
2. Onpenenure COOTBETCTBHE YCIOBHBIX 0003HAYEHUH MEXaHHMUECKUM CBOMCTBaM MaTepHasoB:
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l.oB 1. TBepIOCTH

2.0% 2. IIaCTUYHOCTh
3.HB 3. ynapHas BSI3KOCTb
4.KCT 4. IpoOYHOCTH

3. Merox PokBeinna npeaHasHaueH g U3MEPEHUS TBEPIOCTH. . .
1. Msarkux maTepuaiion
2. Teepablx MaTepHaioB
3. TloBepXHOCTHBIX CJIOEB
4. WV MArkux ¥ TBEpIbIX MaTepHAIIOB.
4. YkaxuTe MaKCUMaJIbHOE YCWIIME IIPU U3MEPEHUU TBEpAOCTH 10 Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kr
4. 500r
5. MuKpoTBEep0CTh 0003HAYACTCH. . .
1.HB
2. Hp
3. HRC
4. HV

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

1.IlpoBecT ynapHbIe UCTIBITAHUS Ha U3THO 00PA3LIOB CTANU IPU PA3TUYHBIX TEMIIEpaTypax.
2.PaccunTarh 3Hau€HUE yJapHOH BA3KOCTU MaTepuaia.
3.ITocTpouTts rpadguk TemMrnepaTypHOi 3aBUCUMOCTH YIapHOH BS3KOCTH UCCIEAYEMOM CTaH.
Ornpenenutb TeMIepaTypHbINA MOPOT XJIATHOTIOMKOCTH.

B) BeimoaauTs 5 3a1aHUi HTOTOBOTO TECTA.

Bapuanr 1 (u emte 11 BapuaHTOB TECTOB)
1. X11aAHOJIOMKOCTBIO Ha3bIBAIOT:
1.VMeHbleHne npeiesna MpOYHOCTH PY TTOHMKEHUH TeMIIepaTyphl
2.YMmenbleHHe KO3 PHUIHEHTa JUHAMUYECKOM BSI3KOCTU MPHU MOHMKEHUH TEMIIepaTyphbl
3.YMeHbIIeHne (PU3NIECKOTO MpeJiesia TEKyYeCTH TPU TIOHKEHUH  TeMITEpaTyphl
4.YBenuueHue npezesna NpOYHOCTH PU NOHMKEHUHU TeMIIepaTyphbl
2. Vnapnas Bsazkocte KCUonpenensier:
1. YenbHyto paboTy 3ap0oXKICHHS U PaCIPOCTPAHEHUS TPEILUHBI.
2. YnensHyto paboOTy pacmpoCTpaHEHUs TPEIIHHBI.
3. Paboty pa3pylieHus npu AUHAMHUYECKUX Harpy3Kax.
4. Paboty miactuueckoi aegopmaiuu npu IMHaMUYEeCKUX Harpy3Kax.
3. Tso — 3T0 Temmeparypa UCTIbITaHUIL:
1. T=50°C
2. mpu xotopoit KCU = 0,5 MTx / m?
3. mpu koTopoil Habmoaaercs 50% BA3KOI cocTaBisoNIel B U3I0Me  00pasia
4.T = -50°C
4. Onpenenute HakTOPbI, KOTOPHIE CABUTAIOT MOPOT XJIAJHOIOMKOCTH U3 TIOJIOXKEeHHs | B
MI0JIO’KEHNE? :
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l.yMeHbllIeHHE pa3Mepa 3epHa

2.1OBBIIIEHUE YUCTOTHI CIIJIaBa
3.yBeIUYEHHUE COMIEPKAHMS TPUMECEH
4. yBenuueHue pa3mepa 3epHa

5. VKaxuTe NpU3HAKU BSI3KOTO pa3pyLIECHUS:

1.0TCYyTCTBHUE «IIEHKW» Ha 00pa3Ie

2. KpUCTAITNYECKUI H3]I0OM

3. BBICOKasi CKOPOCTbh PacIpOCTPaHEHHS TPEIIUHbI
4. yarme4Hbld U3JIOM

7.2.7. KOMIUIEKT 3aIaHiii K MPAKTHYECKOMY 3aHSITHIO.
Tema: «AHanu3 xapaktepa pa3pylieHHs] METaJIOB U CILIaBOB.»
A) OpopMUTE OTUET IO TeME MPAKTHISCKOTO 3aHSATHSL..

b) BeimonHuTh npakTuyecKue 3agaHusl.

1.IlpoBectn wuACHTU(UKAIMIO H3IOMOB (YCTAaHOBUTH BHUJ H3JIOMOB) W3 Ha0opa H3JIOMOB
METAITMYECKUX MaTepHainoB. PaccopTupoBaTh N3IOMBI 110 BUAAM.
2.3aMepHuTh OTHOCHUTEIBHOE CYKEHHE 00Pa3IoB Y TOBEPXHOCTH XPYIKUX U BSI3KUX U3JIOMOB.
3. 3amepuTh UIMHY YCTAJOCTHBIX 30H Ha MOBEPXHOCTH YCTAJIOCTHBIX M3JIOMOB. 3apUCOBaTh
U3JI0M U 0003HAYUTh 30HBI HA YEPTEXKE.
B) BeinonHuTh 4 3a1aHUsI K'TOTOBOTO TECTA.

Bapuanr 1 (u emie 8 BapuaHTOB TECTOB)
1.®pakrorpaduyeckuii aHaIU3 TO3BOJISIET ONPEEIUTh:
1. mTomiaab BSI3KOM COCTABISIONICH B U3JI0ME 00pasIia.
2. yIapHyIO BSI3KOCTb CILIaBa
3. yCcTaJOCTHBIE XapaKTEPUCTUKH CIJIaBa
4. TBEpAOCTH
2.YKaxkuTe IpU3HaKU BA3KOTO Pa3pyIICHUS:

1.00pa3oBanue «eikn» Ha obpasie
2. KpUCTAINTINYECKUH U3JI0M
3. BBICOKasl CKOPOCTb PacpOCTPaHEHUS TPEIIUHbI
4. yareyHbli U3JI0M
3.Vkaxure GakTopbl, KOTOPBIE OMPEAEISAIOT XPYIKOe pa3pylIeHne, Kak HanboJsee omacHoe:
1. KpuCcTAIMYECKUI U3JIOM
2. HU3Kasi CKOPOCTh paclpOCTPAHEHUS TPEIIMHbI
3. OTCYTCTBHE 3HAUUTENBHOMN MpeBapUTEIbLHON NedopMauu
4. BBICOKAsi CKOPOCTb PacCIpOCTPAaHEHUS TPELIVHbI
4.Yxaxurte BUJ pa3pylIeHUs, IpU KOTOPOM Ha MOBEPXHOCTH HU3JI0Ma HAOIIOAAIOT 3 30HBI:
30Ha CTAOUIIBHOTO POCTa TPEIMHBI; 30Ha YCKOPEHHOTO Pa3BUTHS; 30HA JI0JIOMA.
1.BsA3KO€ pazpylieHne
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2. yCTaJIOCTHOE pa3pylleHUE
3. XpynKoe pa3pyLieHue
4. YaCTUYHO BSI3KOE, YACTHYHO XPYIKOE

7.2.8. KoMIuteKT 3a/1aHuii K J1abopaTopHOii padoTe

Tema: «BnusHue XONOIHOW  IUTACTHYECKOW  JeQOpMalud H  TEMIIEpaTypsl
PEKPUCTAIUIM3ALUHU Ha CTPYKTYPY U CBOMCTBA CILIABOB»

A) OdopMuUTh OTYET 1O TeMe 1a00paTOPHOI paOOTHI.
b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

1. 3meputh TONIMIMHY W TBEPAOCTh jAehopMUpOBaHHBIX 00pa3noB. Paccuurars cCTeneHb
mwiactuyecko  nedopmanmu. Iloctpouth rpaduk 3aBUCHUMOCTH TBEPAOCTH OT CTENEHHU
nedopmaluu.

2Paccuurath TEMIIEpAaTypHbIA  MOPOr  peKpUcTAIM3auMu s Mmeau.  [IpoBectu
PEKPUCTATUTM3ALUOHHBIN OTKUT U OTIBIX.

3. M3Meputh TBEPAOCTh OTOMOKEHHBIX 00pasioB. IlocTpouTs rpaduku 3aBUCUMOCTH TBEPIOCTH

OT CTeTIeHH Jie)OpMAIIHU TIOCIIE OTIABIXA U PEKPUCTAILTH3AIIHIH.

B) BeimoaHuTs 5 3aaHuit ITOTOBOTO TECTA.

Bapuanr 1 (1 ewte 10 BapraHTOB TECTOB)
1.Kputnueckoii creneHsto 1epopMaluy A1 peKpUCTAIIM3AMOHHBIX TPOLIECCOB HAa3bIBACTCA. .

l.crenenp nedopmanuu, MPUBOJAIIAS MOCTEe HAarpeBa AeQOpMHUPOBAHHOTO MaTepuaia K
TUTaHTCKOMY POCTY 3€pHa
2.cTenieHpb nedopManuu, Mpu KOTOPOH JOCTUTaeTCsi HauOobIIasi BO3MOXKHAS TUIOTHOCTD
Ne(QEeKTOB KPUCTAIINYECKON CTPYKTYPbI
3. MUHUMalbHas CTeneHp nedopManuy, NpU KOTOPOH 3amac BSA3KOCTH Marepuania
CTaHOBUTCS PABHBIM HYJIIO
4. MUHUMAIIbHAS CTETIEHb Ae(opMaIuu, Mpu KOTOPOil peKPUCTAIITU3AMOHHBIE TTPOIECCHI
HE BBI3BIBAIOT POCTA 3€pPEH
2.01apIX -3TO rpynna siBICHUN, IPOUCXOASIINX MPU Harpese 1eOpMHUPOBAHHOIO MeTaljIa U
OXBAaTBHIBAIOLIMX. ..

1. mporiecchl 3apOkKACHHS U POCTa HOBBIX 3€PEH C MEHBIITUM KOJIHMYECTBOM J1e(heKTOB
CTPOECHUSA

2. mporiecchl 00pa3oBaHusl CyO3epeH ¢ MaJOyIJIOBBIMU TPaHUIIAMH, BOSHUKAIOIIMMH TPU
CKOJIbKEHUU U TMEePENoN3aHuu AUCTOKAIIIHA
3. UBMEHEHUsI TOHKOH CTPYKTYpPHI (TJIaBHBIM 00pa30M YMEHBIICHHE KOJIMYECTBA TOUCUHBIX
neQeKToB)
4. mporeccel u3MeHeHHs (OPMBI M pazmepa 3epeH
3.YkaxkuTe TeMIiepaTypHbIii HHTEpPBaI XOJIOAHON 00pabOTKH CIIJIaBOB:

1. Tosp= Tux
2. 0,4 Tun< Toop< Trn
3. Tosp<< 0,4Tuy
4. Tosp< Tso
4. YkaXuTe BHEIIHNE TPU3HAKHU TPOIIECCOB MEPBUYHON pEeKPUCTAIITH3AIUN:
1. ykpymnHeHue 3epHa
2. U3MeNbYeHUEe 3epHa
3. u3meHenue (HopMBbI 3epHA 10 PABHOOCHOM
4. OTCYTCTBYIOT
5. JIBvKyIe custoi mporiecca coOnpaTeaTbHON peKPUCTAITU3ANH SBISICTCS:

1. YMCHBIICHUC MJIIOTHOCTHU JUCIIOKAITU
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2. yMEHBIIIEHHE CYMMApHOM BEJIMYUHBI IOBEPXHOCTHOU SHEPTUU

3. YMCHBIICHUC CYMMapHOfI BCIINYHHBI SHCpPTrHUH, 3a CUCT CHUIKCHHA OCTATOUYHBIX

HanpsH>KeHUH
4. yBenu4yeHUe TUIOTHOCTH JUCIIOKALINIA

7.2.9. KoMIuteKT 3a1aHuii K J1abopaTopHoii padore Ne9

Tema: «TepMuueckuii aHaJIM3 CILIABOBY»
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeinoanuTk 3a1anus Kk 1abopatopHoi padbore.

1.3adukcupoBaTh TeMIepaTypbl CIJIABOB IIPU OXJIaXAEHUH yepe3 Kaxbie 30 cek.

2.HOCTpOI/ITb TCPMHUYCCKUC KPHUBBIC OXJIAXKACHHA CIUIABOB M OIPCACIMTL KPUTHUYCCKHUC TOUYKH

(ha30BbIX MTpeBpallICHUI.

3.HOCTpOI/ITB AauarpaMmy COCTOSIHHA «OJIOBO-IIMHK», YKa3aTb Ha3BaHUA JIMHUH AuarpamMmbl U

(baSOBBIC ImpeBpalICHUA, COOTBETCTBYIOIINE JIMHUAM AUarpaMMBbI.
B) BemonHuTs 5 3aaHNd UTOTOBOTO TECTA.

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.Ha3oBure Tumm CIlJIaBa, KOTOPOMY XapaKTCpHA AaHHAS KPUCTAJUIMYCCKAA pCHICTKA

1. TBepaplii pacTBOp BHEPEHHUS.
2. TBepablil pacTBOp 3aMellIEHUS.
3. XuMHYECKOEe COeTMHEHHE.

4. MexaHnuecKasi CMeCh.

O -xomnarerHm A
@ —«oMnosesm B

2. Kputndyeckum 3apofpliieM Ha3bIBaeTCs
1. 3apozsim TBepaOH (hasbl

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

3. 3apOJIBIII CLIOCOOHBIH K POCTY.
4 KpucCTaJUIMYecKas YacTUIIA TPHMECH.
3.IlpaBuno ¢a3 umeer BUL ......

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

4.Ha pucyHke npejicTaBjieHa darpamMma ......

I
K F
c \E /.:;‘_
1 3 ;
I.H |
2 1 4 |
a ! BAmEn | B
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1.0nqHOKOMITOHEHTHAA

2.C XUMUYECKUM COETMHECHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSIHHH.

4.C orpaHu4eHHOMN pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSIHUU
5.JIBmwxkytieit cuitoi mpoiecca pazoBoro nepexoja sBIsSETCs

1.creneHb nepeoxIaxaACHUS CUCTEMBI.

2.pa3Mep KpUTUYECKOTO 3apo/bIiia HOBOM (a3bl.

3.TeMrieparypa CUCTEMBI.

4.pa3HOCTh TEPMOJIMHAMUYECKHUX MTOTEHLIHAIOB (a3.

7.2.10. KoMn1eKT 3a1aHuii K MPaKTH4YecKoii padoTe 1o Teme:
«AHanu3 1uarpaMM COCTOSIHUS IBYXKOMIIOHEHTHBIX CHCTEM)

A) BpINOIHUTS UHAUBUAYAIBHOE 3aJaHHE.

3apI/ICOBaTB, CO6J'IIO,Z[35I MaCH_ITa6, JaHHYIO BApUAHTOM JHArpaMmy COCTOAHUA H
BBITIOJITHHUTD CICAYIOIICC:

a) YCTAaHOBUTD THUII IaHHOM TUarpaMMbl;

0) ompeaenuTh CTPYKTYpHBIH © (Ha30BBIi COCTaB BCeX O0OJIacTed W OTPa3HThH
€ro COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAYCHUSIMH Ha JHAarpaMMe;

B) OMPEIEIUTH TOJIOKEHHUE CIIaBa, TAHHOTO BAPUAHTOM, Ha IUarpaMMe COCTOSHHUS;

I) ONpElNeNIUTh YHUCIO CTElMeHed CBOOOJIbl CIIaBa B €ro KPUTHUYECKUX TOYKax WB
TEMIIEPATYPHBIX HMHTEPBAIAX MEXKIy KPUTUYSCKUMHU TOYKaMu Mo mpaBwiy (a3 ['mbbca u
MOCTPOUTDH KPUBYIO OXJIXKICHHSI 9TOTO CIIJIaBa B KOOPAMHATAX TeMIIepaTypa-Bpems;

1) ONpEACTUTh U 3aJlaHHOW BapHMaHTOM TEMIIEpPATyphl CIIaBa COCTaB (a3 M BECOBOE
COOTHOILIIEHHUE (a3;

€) 0XapaKkTepU30BaTh CTPYKTYPY 3aJJaHHOIO CIUIaBa PU KOMHATHOM TeMIIepaType.

Bapuanr 1 (u enie 20 BapaHTOB IMarpaMM COCTOSTHHS )

t'c
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b) BemonHuTs 5 3aaHuii U'TOrOBOTO TECTA.

Bapuant 1 (1 eme 10 BapuaHTOB TECTOB)
T 1.Vkaxute ¢aspl, HaXOIAIIHMECS B PABHOBECHU Ha

mrauK JIE nuarpamMmel COCTOSIHUSA
[ | E
1.B + xunkocth
P Q 34
b |
A B




2. A+XUIKOCTE
3.A+ B + )xuagkocTth
4.A+B

2.YKa)uTe KPUBYIO OXJIaX/IEHUs, COOTBETCTBYIOIYIO CIUIaBy |

I
1) t°C
e —— 4
n
C m T
A E T
1.1 2.2 3.3 4.4

3.®opmyna, onpeaesronas KOJIMIeCTBO TBepAoi (a3bl B Touke «b» cruraBa | mMeer BUI

ol It I 1. A=22100%
M Lt E bc
a \“ 2. A= 100%
p b o ac
1
| 00 3. A= 100%
a ! B ab
4. A=2%100%
bc

4.Yxaxure CTpyKTypy cimiasa || mpu koMHaTHOM Temneparype

l.a+p
. I IT 2.B+A
G |+ E 3. B + aBTekTuka (A + B)
R \G 4. B + aBTekTuka (o +)
b
P Y Q
1 A
|
A 1 E
5.VKaXuTe YNUCIIO CTEIeHEel cBOOOILI B
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How

2. OnHa
3. JIBe
4. Tpu

7.2.11. KommJjiekT 3aaHuii Kk J1a0opaTopHoii padore.
Tema: « MUKPOCKOITMYECKHI aHAJIU3 METAJIOB U CIU1aBoB. CTPYKTypa

YIJIEPOIUCTOM CTAIM B PABHOBECHOM COCTOSTHHI
A) OdopMuTh OTUET 1O TeMe T1a00paTOPHOI paOOTHI.

b) BeimoaauTh 3a1aHUs K J1aOOpaTOpHOM padoTe.

BbruepTtuTe AMarpaMmy COCTOSIHHSL HKeNe30-yriepoJl Ha pa3BepHYTOM JHCTe Oymaru.
[TocTpouts Tepmuueckue Kpusble oxyaxzaeHus g craiei ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHueM (ha30BBIX MPEBPAIICHUH 1 KOHEUHOU CTPYKTYPHI.

[IpoBecTn MUKpOCKOTMUECKUN aHanu3 00pasuoB (5 mrT.). OnpeneanTb MUKPOCTPYKTYPHI U
3apUCOBaTh YCJIOBHO CTPYKTYPY O3BTEKTOMJIHBIX CILIABOB C Pa3IUYHBIM KOJIUYECTBOM
yriaepoaa (3 mr.), 3BTeKTOUTHOTO U 3a9BTEKTOMJIHOTO CIJIaBOB.

OmnpenenuTh KOJIXYECTBO yriiepoaa B oopasiax gossrekrouanoi ctamu (TOCT 1050-74).
Y CTaHOBUTH B3aUMOCBSI3b MEXKIY YITIEPOJOM M CBOMCTBAMHU CILJIABOB, IOCTPOUTH IpaduKu
10 JaHHBIM Ta0J1. 1 (cipaBOYHbIE MaTEepHUAIbI).

B) BemonHuTh 5 3a1aHNi UTOTOBOTO TECTA.

Bapuanr 1 (u enie 12 BapraHTOB TECTOB)

1. Yro Takoe dhepput?
1) Xumudeckoe coeTuHEHUE
2) MexaHunueckasi cMech
3) TBepasblii pacTBOP YIJIepo/a B 0-XKeIe3e
4) TBepablil pacTBOp yriiepoja B y-Kejnese

2. Kakyro ctpykTypy umeer cmias ¢ cogepxanuem 0,45 %C?
1) llepaut
2) ®epput + nepaut
3) ®eppur + HEMEHTUT BTOPUYHBII
4) ®eppuT + LEMEHTUT TPETHUHBIN
5) ®@eppurt

3. Ilpu xakoii Temmneparype npoucxoaut odpasoBanue nepiaura B cruiase 0,50 %C?
1) Jluausg PSK
2) JInaus GSK
3) Jlunus SE
4) JIunus PG
5) Jlunus PQ

4. Kak BBITJISLIUT 1O MUKPOCKOTIOM (peppuTt?
1) B Bune cBetinbIxX 3epeH
2) B Bujie TEeMHBIX 3epeH
3) B Buzie cBETIION CETKH 1O TPaHUIIAM 3E€pPeH
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4) B BuE CBETIIBIX UTII
5) B Buzie cBETIIBIX MEJKUX YACTHUII 10 TPAHULIAM 3EPEH

5. Kakoii u3 crutaBoB OyJeT HMETh BBIIIIE TIACTUYHOCTh?
1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cmnas 0,8 %C
4) Crunas 0,6 %C
5) Cmnas 0,01 %C

7.2.12. KomniekT 3a1aHuii K JJaGopaTopHoii padoTe
Tema: «3akanka yriaepoaucThIX CTaJIC»

A) OdopMuTh OTYET 1O TeMe 1a00PaTOPHOI paOOTHI.
b) BeimoauTh 3a1a0us K 1abopaTopHO padoTe.

Omnpenenuth TBEPAOCTH 0OPA3IOB 0 3aKAIKH HA Tprbope PokBemna mo mkane B.
Omnpenenuty TEMIIEPATypy 3aKaJKH MOJYYCHHBIX OOpa3lOB B COOTBETCTBHH C
COJICp)KaHUEM YTJIepoaa, W BPEMs BBIICPKKH B IE€YM B 3aBUCHUMOCTH OT pPa3MEpOB
00pa3IoB.
[IpoBecTH TEXHOJOTMYCCKUI MPOILECC 3aKaIKH O0paslloB B  COOTBETCTBYIOIIHX
3aKaJIOYHBIX Cpejax.
3amepuTh TBEPAOCTh 00pa3ioB Ha npudope Poksemia mo mkane C mociie 3aKaiky 1 1o
MOJTYYCHHBIM JJAHHBIM [TOCTPOUTH 3aBHCUMOCTH TTOCIIC 3aKAJIKH:

HRC=f(C%), HRC=f(V, ;) Yepe3s aHanM3 MOJYYCHHBIX 3aBUCHMOCTCH

c(hOopMyIUPOBATh BHIBOJIBI.

N3yunTh, cXeMaTUueCKH 3apUCOBATh U ONMKHCATh MUKPOCTPYKTYPY KOMIUICKTA 3aKaJICHHBIX
o0pa3uoB npu yBennaenuu x500.

[lo 3amanuto npenogaBaTesnis U300pa3suTh Ha JUarpaMMax U30TEPMHUECKOTO MPEBPALCHUS
ayCTEeHUTa pazNUYHble BUABI 3aKalKh (M3MEHsAS T HarpeBa M CKOPOCTH OXJIAXKJICHUS).
Omnucatp (pa3zoBbie MPEBpaIeHUs U KOHEUYHYIO CTPYKTYPY CTajieH.

B) BemonHuTh 5 3a1aHuil UTOrOBOTO TECTA.

BapuanTt 1 (1 emte 11 BapuaHTOB TECTOB)

1. KaKOﬁ N3 CIIJIaBOB ITIOCJIC 3aKaJIKN 6yz[eT HUMCTDH BBIIIIC 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 MEKOUT0bYaThIN
- 2) MapTeHCUT KpYITHOUTOJIbYaThIN
3) MapreHcut + TpooCTUT

4) MapTeHCHUT + LIEMEHTUT

VT
-
II_

{
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3. KakoB MexaHM3M MapTE€HCUTHOIO MpeBpaIICHU?

1) Auddy3nonnsiit
2) beznuddy3nonHbIM

4. Kakas cTpyktypa copMHUpyeTCs y cTaau Y 8 NMpU yKa3aHHOW CKOPOCTH OXJIaXKICHHS?

tc 1) TpoocTur
Ac 2) MapTeHcuT
3) MapteHncur + depput
n .
— 4)MapTeHcUT + HEMEHTUT BTOPUYHBIN
‘\
\
gt
5. CKOJIBKO yIriIepo/ia COJCPAKUT MAPTEHCUT cTainu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C

7.2.13. KommJiekT 3aganuii Kk J1a00paTopHoii padore.
Tema: «CTpyKTYypa, CBOMCTBA U PUMEHEHHE YYTYHOB)
A) OdbopmuTs oTUET 110 TeMe TabopaTOPHOI paboTHI.

b) BeimoHuTh 3a1aH1s K 1aOopaTopHOU padoTe.

1. MeracrabunpHass u craOwibHasg (OTHAENBHO) JuarpaMmbl C YKa3aHMEM Ha HHUX
CTPYKTYPHBIX COCTABIISIOLIMX.

2.  WByunTs mog MUKpOCKONIOM TpH yBenmmdeHnu X500 umeronmiicss Habop MUKPOILIHQOB.
3. 3apucoBarb CXeMaTUYHO MUKPOCTPYKTYpY.
4.  JlaTh XapaKTepUCTHUKY UyryHa IO CIEAYIOIIeH cCXeme: KJlacc 4yryHa, mojkiacc, dopma

rpaduTa (A7 CepblX YyTyHOB) MJIM MPOLEHT yriepona (st Oenbix), crnocod MmosydyeHwus,
XapaKTePUCTHKA METAIUTMYECKONH OCHOBBHI.

5. Tloctpouts rpaduku KpUBBIX OXJIAXKIEHUS ABYX CIUIABOB (II0 33JJaHMIO MPEIOoJIaBaTess) ¢
OIMMCaHWEM TPOIIECCOB, MPOUCXOAIINX B KAKJIOW KPUTUYECKOH TOYKE W MEKIY HUMH.
DOBTEKTUYECKas! U IBTEKTOUIHAS PEAKIINH.

B) BemosnHuTs 5 3a7aHN UTOTOBOTO TECTA.

Bapuanr 1 (u emie 11 BapuaHTOB TECTOB)
1. Kakoii yyryH nzobpaxeH Ha pucyHke?
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1) cepplii C MEITKOIJIACTHHYATOU
¢dopmotii rpadura

2) cephlii ¢ KPYIMHOIJIACTHHYATOM
¢dopmotii rpadura

3) BBICOKOTIPOYHBIN Ha
(beppuTHOIT OCHOBE

4) BBICOKOIIPOYHBINA HA MEPIUTHOMN
OCHOBE

2. Kakas cTpykTypa OymeT y KOBKOrO UyryHa, €CiIM TMocjie rpa@uTu3anui B

MeTaJUIMYecKor ocHOBe ocTasiock 0,8%C?

H®+T
2)D+I+T
HT+T

4TI+ JT+I 1

3. Kakyro cTpyKTypy UMeeT JOIBTEKTHUECKHI Oernblid 4yryH mpu temmeparype 450°C?
1) nepnut + HEMEHTUT BTOPUUHBIN + Jieae0ypuT
2) mepiuT + Jieaedypur
3) nepsuT + LIEMEHTUT NIEPBUYHBIN + 1e1e0ypuT
4) ayCTEHUT + HEMEHTUT BTOPUYHBIN + J1e1e0ypuT

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

5. CKOJIBKO yriiepo/ia COACPKUT TEePIIUT B PePPUTO-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 Ki1abopaTopHoii padore.

Tema: «JccrmenoBanne BIMSHHS CKOPOCTH OXJQXICHHUS HA TBEPIOCTH
YIJIEPOAUCTOM CTAIID)

A) OdbopmuTts oTueT MO TeMe JabopaTOPHOU pabOTHI.

b) BemonauTs 3a1aHKs K 1a00paTopHOit padoTe.

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

3TOM CTPYKTYpBHI.

2. OnpenenuTh TEMIEPATYPy HarpeBa UCCIETyEMOM CTaIH.
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3. IlpoBecTn oxnaxaeHue oOpasloOB C PA3TUYHOW CKOPOCTHIO, MCTIONB3YS Pa3IUYHBIC BUJIBI
TEPMHUYECKON OO0pabOTKM U Cpenbl OXJAXKICHHUS: OTKUT (OXJTKICHHE C TIEeYbl0),
HOpMAaJTU3aIMIo (OXJIAXKICHUE Ha BO3/IyXe), 3aKaJIKy B Maclie ¥ BOJIC.

4. Ompenenutb TBEPAOCTh CTAld B 00paslax, OXJaXKICHHBIX C Pa3IUYHOM CKOPOCTHIO.
ITocTpouTs rpaduk 3aBucumoctu TBepAoctu craiau (HRC) ot ckopoctu oxnaxaeHusl.

5. N300pa3uth auarpamMmy H30TEPMHUYECKOTO IpPEBpAIEHUs ayCTEHUTa, yKa3aTh Ha3BaHUE
JWHUAN ¥ 007acTh (a30BbBIX MTPEBPAIICHUH.

6. OnpeaenuTh MUKPOCTPYKTYPY CTAJIU MOCJE PAa3IMYHBIX BHJIOB TEPMHUECKON 00pabOTKH 1O
aTIIacy MHUKPOCTPYKTYP.

B) BemosnHuTs 5 3aaHU UTOTOBOTO TECTA.

Bapuant 1 (1 enie 8 BapraHTOB TECTOB)
1.C yBenuueHHeM CKOPOCTH OXJIaXIEHUS TUCIEPCHOCTh (eppUTO-LIEMEHTUTHOM CMECH. ..
1. Bo3pacraer
2. yYMCHBIIIAETCA
3. He U3MEHSeTCs
4. un3MeHseTCs ePUOINYECKH
2.C yBenmMYEHUEM CTETICHH NEPEOXJIAXKICHUS YUCIIO 3apOIBIIIeH, 00pa3yIOIINXCS B €AUHUILY
BPEMEHU. ..
1. Bo3pacraer
2. yMeHbIIaeTcs
3. He u3MeHseTcs
4.cHayvaso BO3pacTaeT, a 3aT€M YMEHbIIAETCs.
3. Tepmuueckas 06paboTKa, COCTOALIAs U3 HArpeBa CTajau B AyCTEHUTHYIO 00J1acTh, BBIIEPIKKU
U OXJIQXKJICHHS Ha BO3JIyXe Ha3bIBAETCA. ..
1. 3akanka
2. OTIycK
3. HOpMalTU3aIuUs
4. oTxUT
4.YKaxuTe MaTeMaTHUECKOE BEIpAKEHHUE, OTIPE/ICTISIONIee 3€pPHOTPAHUYHOE YIIPOUHEHHE.
1. o, =0, +xd™"?

2. 0, =0,+aU"C"
3. o, =0,+ aGb\/;
4. o, =0, +aGb’L
5. Haubomnbiryto TBEpAOCTh, U3 NEPEUNCICHHBIX CTYKTYPHBIX COCTaBIISIONINX, IMEET..
1. mepiut

2. TPOOCTHUT
3. copbut

4. peppur
7.2.15. KomnuiekT 3anaHuii Kk 1jaboparopHoii padore
Tema: «Otmyck cranm»
A) OpopMuUTh OTYET 1O TeMe J1JAbOPaTOPHON PabOTHI.
b) BeimoaauTk 3ama0us k 1abopaTopHO padore.

1.  OnpenenuTh TeMIepaTypy 3aJaHHOTO MpENoaBaTeeM BUIa OTIYCKa U BPEMS BBIICPIKKH
oOpasia nmpu BEIOPAaHHOW TeMITepaType.
2.  IlpoBecTH OTIycK 00pa3IoB.
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3. Omnpenenuts Ha TBepaoMepe 1o mkaine C TBepAOCTh OTHYIIEHHBIX 00pasnoB ITocTponTs
zasucumocts HRC=f(T,,,,, ) st cranu 45 n 00BbSICHUTD IPUYNHBI [IACHHS TBEPAOCTH.

4.  (CxemMaTHYECKHU 3apHCOBaTh CTPYKTYPY IOC]E BCEX BUJOB OTIYCKA U OMHCATH IPOLIECCHI,
MIPOTEKAIOIIKE B YIIIEPOIUCTON CTAIH MIPU HU3KOM, CPEIHEM U BBICOKOM OTITYCKE.

B) BeimoaHuTs 5 3a1aHuii ”TOTOBOTO TECTA.

Bapuanr 1 (u emie 11 BapraHTOB TECTOB)

1.Kakast cTpyKTypa UMeeT BBILIE MIIACTUYHOCTH?

1) 2) _ _ 3)

0o 0p° —:'5:_/__-#
0000 S~ 7/
L - °°¢°° G GDD I\\ \-\"'\u
. * - DD D D "'\ """-.]I

¢°++ o°¢+¢ . DD D “\ j .)'J"
& +-a- - 7 D DD j \\ ——
e o v e e _(J \
SRR © © oo V2D

2. JIns kakux Jieraneil npuMeHsIeTCsl CPeITHUM OTITYCK?
1) s MHCTpYMEHTA, PACCYUTAHHOTO Ha Oe3yJapHbBIC HArPY3KU
2) 151 TSXKeENo HarpyKEHHBIX MIeCTepeH
3) [us peccop, IpyKUH

3. Kakyro Tepmmueckyro o0pabOTKy HEOOXOAMMO MpoBecTH st ctad S50 CO CTPYKTypoi
MapTEeHCUTA, YTOOBI MOIYYUTh CTPYKTYpPY copburta?

1) Ornyck (300 —400) °C

2) Otyck (500 — 600) °C

3) 3akaiika + BBICOKUH OTITYCK

4) 3akanka + cpelHUl OTIYCK

4. Kakoii nmpotiecc MpoTeKaeT B CTau MPU HU3KOM OTIycKe?
1) YMeHbIIeHHE CTENeHN TEeTPAaroHAIbHOCTH PENIETKH MapTEHCUTA B Pe3yJIbTaTe YaCTUYHON
muddy3un yrieposaa
2) [lonHbIil pacniaag MapTeHCUTa
3) OGpa3oBanue £-KapOHI0B
4) INpeBpamenue Aocr. B Mom.

5. Ha kakue ¢a3bl pacragaercss MApTEHCUT IPU BBICOKOM OTIyCKe?
1) ®eppur
2) ®eppuT + LEMEHTUT
3) LemeHTHuT
4) Ayctenur

7.2.16. KomnuiekT 3anaHuii k 1aboparopHoii padore
Tema: «OTxur cranen»
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoaauTh 3ama0us k 1abopaTopHO padore.

1. Tlony4yuTh OMBITHBIE OOpa3Ilbl, 3aITUCATh MAPKY CTaJH, UCIBITATh TBEPAOCTH OOPA3IIOB IO
Poksemny (mkana B).
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3akanuth 00pasnpsl oT TemmepaTypbl Ac3 + (30...50)°C ¢ BbIACpKKOW WX MPU YKA3aHHOU
TeMriepaTtype 15SMUH U OXJIaKJIE€HHEM B BOJE M MCIBITaTb Ha TBEPAOCTh MO PokBemty
nocie 3akanku (mkana C).

Harperts 3akanennbie 00pasist 10 temmepatypsl Acs+(30...50)°C u BeiaepxkaTh UX B IIeUn
15vmuH. Oxnagutk obpaszen Ne 1, moexxamuii HOpMalnd3alluy, Ha CIIOKOMHOM BO3IyXe€.
[lepenectn oOpazen Ne 2, momiexamuii H30TEPMUYECKOMY OTXKHIY, B TI€Ub C
temnepatypoi 690...700°C, Beiaepxath 30MUH 1 OXJIAIUTH HA CIIOKOMHOM BO3IyXE€.
3aYnCTUTh TEPMHUYECKH 00paboTaHHBIE O0pasllbl HAXIAYHOW OyMaroil W HMCHBITaTh Ha
TBepAoCTh o PokBemny (wkana B) mocie orxkura.

CxemaTHyYecKH 3apUCcOBAaTh MUKPOCTPYKTYPBI IIOCIE 3aKalIKH, U30TEPMHUECKOTO OTXKUra,
HOpMaJIHM3alUU C OMUCAHUEM PEXHMOB TePMHUECKONH 00pabOTKM M yKa3zaHUEM CYIIHOCTH
CTPYKTYPHBIX IIPEBPAILCHUM.

B) BemonHuTh 5 3a1aHUi UTOTOBOTO TECTA.

Bapuanr 1 (1 emie 10 BapraHTOB TECTOB)

1. Kakas cTpykTypa chopMupyercs y 3a3BTEKTOMIHOW CTalld MPH H30TEPMUUYECKOM pacrajie
ayCTEHMTA 110 IPUBEAECHHOMY peKUMY?

2.

1) llepaut
0. & 2) ®epput + nepaur
I.C ‘_i_\ — Ac3 3) Ilepaur + UEMEHTHUT
| - - Acl BTOPUYHBIN
4) TpoocTur
5) Copbut

> Lgt

Ykaxure TCPMHUYCCKYIO 06pa60TI<y, KOTOPYIO HCO6XO,Z[I/IMO IMMPOBECTU TICPEH 3aKaJIkoH

3a9BTEKTOUIHBIX CTAJIEH.

1) PexpucTa/uIM3aI[MOHHBIA OTHKUT
2) Hopmanuzanus

3) Ormyck

4) I1onHbII OTXKUT

3. Cranp V9. Temneparypa Harpesa 750°C. OxnaxaeHnue B Boje. OnpeaenuTe Buj TEPMUIECKON
00paboTKH.

4.

1) OTxur NOMHBIH

2) OTKUT HETTOJTHBIN

3) 3akainika moiHas

4) 3akanka HeToJgHas

5) Hopmanuzanus

Kakyio tepmuueckyio 00pabOTKy HEOOXOIMMO IPOBECTH, YTOOBI YCTPAHUTh CTPYKTYPY

BHJIMAHIITET MOCJIE CBAPKHU?

5.

1) TonHbI OTHKUT

2) Henomnuelii oT>xUr

3) PexpucTanin3aiuoHHbIN OT)KHUT

4) Otnyck

Vkaxkute Ha C-00pa3HBIX KpHUBBIX TOYKM Haualda M KOHIA pachajga ayCcTeHHTa IpHU

MN30TEPMUYECKOM OTKHUIE N0 YKA3aHHOMY PEXKUMY.
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1a,l
2)c,d
3)a, c
4) b, |
5)a,d

7.2.17. KomniekT 3aaaHuii K 1aboparopHoii padore

Tema: «HUCCICOAOBAHUC BJIMAHUA JICTUPYIONIUX 3JICMCHTOB Ha IMPOKAJIMBACMOCTH cranei

METO/IOM TOPIIECBOM 3aKaJIK1)
A) OdbopmuTs oTUET 110 TeMe TabopaTOPHOI paboTHI.
b) BeimoaHuTh 3a1aHUs K 1aOopaTopHOU padoTe.

1. M3yuuTh XapakTEepUCTUKU MPOKAINBAEMOCTH, YCTAHOBKY Ui TOPLEBOM 3aKaJKU, METOJUKY
MPOBEJICHUS TOPLIEBON 3aKAIIKH.

2. BrpiOpatp TemmepaTypy HarpeBa IOJA 3aKalKy Ui YIJIEPOAMCTOW CTalH, JpYyroil u
JISTUPOBAHHON HCCIEyeMbIX CTaJCH.

3. Beimepkars 00pa3Iipl B IMEYW NMPU BBIOPAHHOW TemIeparype HarpeBa. [IpoBecT TOPIEBYIO
3aKaJIky 00pa3IoB U3 YIIIEPOIUCTON U JIETUPOBAHHOM cTajei.

4. Ilpotounts B oOpa3umax Jblcku TayoumHo 0,5 MM 1o oOpasyooluM IWIMHApPa (C OBYX
MPOTUBOIMOJIOKHBIX IO JUAMETPY CTOPOH).

5. 3aMepuTh TBEPJIOCTh CTAJM IO JUIMHE TUIONIAJ0K HayuHas OT Topia, yepes 1,5, a 3arem vepes
3 MM.

6. [TocTpouTh KpUBYIO MPOKATMBAEMOCTH B KOOPAMHATAX TBEPIOCTH - PACCTOSIHUE OT TOPIIay.

7. Ucnonb3ys aanHble Tabnuiel 17.1, onpenenuts riyOMHy NpOKaJMBA€MOCTH YIJIEpOIUCTON 1
JIETUPOBAHHOM CTaJEH.

B) BemonHuTh 5 3a1aHuil UTOrOBOTO TeCTa.
BapuanT 1 (1 enie 9 BapuaHTOB TECTOB)
1. IIpokannBaeMOCTb 3aBUCHT:

1) oT TeMnepatypsbl 3aKajaKu

2) OT CKOPOCTH OXJIAXKJICHHS

3) OT XMMHUYECKOTO COCTaBa CTaIu
4) oT CKOPOCTH Harpena

2. Ha xakoM U3 pHCYHKOB U300pakeHa CKBO3Hasl IPOKAINBAEMOCTh?
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2)b
3)A,b
4) HeT NPaBUIBLHOIO OTBETA
3. Ilpu xakoM ycioBuu oOpaser (J1eTalib) MPOKaJIUBACTCS HACKBO3b?
1) pu CKOPOCTH OXJIAXKIAECHUS IO CEUSHHIO OobIe V Kp.
2) Ip¥ CKOPOCTHU OXJIaKJIEHUS 110 CEUYEHUI0 V Kp.
3) npu CKOPOCTH OXJaXKAECHUS MEHbLIE V Kp.
4) oOpazer He MOKET MPOKATUBATHCS HACKBO3b
4. B kakoi cpenie OXJIaXJIAl0T YIIepOIUCTbIe CTAIN IIPU 3aKajKe?
1) Bonma
2) macio
3) BO3yX
4) eup
5. Kakoli nerupyroniuii 3JeMeHT He 3aMeUISeT pacnajl aycTeHuTa?
1) Ni
2) Cr
3) Co
4) Mg

7.2.18. KomnieKT 3a1aHuii K MPaKTHYeCKOii padoTe.

Tema: «Bb10op cTanu 1o 3alaHHBIM IPOYHOCTH U MPOKATUBAEMOCTH .
A) OpopMUTh OTYET 10 TEME MPAKTUUECKON PaOOTHI.
b) BeimonHUTh 3a1aHUs K IPaKTUYECKOU padoTe.
1. ITosyunts BapuaHT 3ajaHus y MPENOAaBaTeNs — 3HAYEHUS Pa3MEPOB M NMPOYHOCTU JIETAIIM:

D(Mm);L\D; Gp.

2.Ilo Homorpamme M.E. bnantepa (puc.3) ajig 3TOro KpUTUYECKOTO IUAMETPA,
BBICTABJICHHOTO Ha IIIKaJIe ¢ MPUOJIMKSHHBIM OTHOIIIGHHEM pa3MmepoB aetanu L/D
HAlTH paccTOsSIHUE OT TOpLA /10 MOJIYMapTEeHCUTHOM 30HbI CTaHJApPTHOTO 00pa3la.
3. [lo3aanHOM TPOYHOCTH OMPEIECIUTh TBHPIOCTH CTAJIM MOCIE 3aKAJIKH U OTITYCKa.

4. Ilo rpaduky (cnpaBoOYHBbIE JaHHBIC) HAWNTH TBEPAOCTb B CEpPALEBUHE JACTAIU
nociie 3akaiaku HRC> 40 B 3aBUCUMOCTH OT TBEPJIOCTH ITOCIIE OTITYCKa.

5. OmnpenenuTh HauMMEHbIIEE COAEp)KaHUE YTiepojla B CTadud MO TaOJIuIe
(cipaBOYHBIE JAHHBIE) B COOTBETCTBUU C TBEPAOCTHIO MOCIIE 3aKAJIKH.

6.110 KpUBBIM MPOKATMBAEMOCTH JIJISl PA3HBIX MApOK CTaJM BbIOPATh MOAXOISIIYIO
MapKy CTaJId C y4€TOM €€ SIKOHOMHUYHOCTH, 000CHOBATh CBOM BBIOOP.

7. Ha3zHauuthb UIsi BBIOPAHHOW CTaIM PEXHUMBI TEPMHYECKOW O0OpabOTKH-
TEMIIEpaTypbl HarpeBa (KPUTHYECKHE TEMIIEpaTyphl YKa3aHbl B CIIPABOYHBIX
JTAaHHBIX )
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8.PaccunTtarh Bpems BBIICPKKU JJI 3aKAJIKHA M OTITyCKa C y4eToM Kod(duimenta
cpeabl, ko3¢ dunrieHTa GopMbl U KOdDPUIIMEHTa paBHOMEPHOCTH HarpeRa.

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

7.2.19. KomnuiekT 3a1aHuii k 1a6opaTopHoii padore
Tema: «XuMuKo-TepMHuuecKas 00paboTKa CTan

A) OdopMuTh OTYET 1O TeMe 1a00PaTOPHOI paOOTHI.

b) BeimoaHuTh 3a1aHus K 1abopaTopHOU padoTe.

1. IlpuBecTH MUKPOCKONMHMYECKHH aHaau3 OUTM(GOB IOCIE LEMEHTAUH W a30THPOBAHUSI.
OueHuTh TOMMIHUHBI AUGGY3HBIX CIIOEB.

2. Onucanue Ha3HAuCHHs JAHHOTO BHJA XUMHUKO-TEPMHUYECKOH OOpabOTKH, €ro JOCTOMHCTB,
HEJOCTAaTKOB M TEXHOJOTUU MPOBEACHHUS.

3. Ilo rtommmue mud¢y3HOro CiIOS pacCYUTaTh BpeMsl MPOBEICHHS XHMHUKO-TEPMHUECKON
00paboTKH.

4. TlpenctaBUTh PEKUMBI TEPMHUECKOW 00paOOTKH B BUAE TpaduKa MOcie TaHHOW XHMHUKO-
TEPMHUECKON 00pabOTKH, €CIIM OHA MPOBOIUTCS.

5. 3apucoBaTth CTPYKTypy IOBEPXHOCTHOTO CJIOS CTajJd TIOCIE€ XHUMHKO-TEPMHUUYECKON
00paboTKH.

B) BemonHuTs 5 3aaHN UTOTOBOTO TECTA.

BapuanTt 1 (1 eme 10 BapuaHTOB TECTOB)
1.IToBepXHOCTHBIH CII0i1 00J1a71a€T MAKCUMAJIbHOU TBEPAOCTHIO MOCIIE. . .

1. nemeHTaLIUA

2. a30TUPOBaHUs

3. IMaHUPOBAHUS

4. 6opupoBaHus
2. Yxaxute pexxuM TO nocne 1ieMeHTaluu peKOMEeH10BaHHbIH U1 U3/1eNuil, K KOTOPBIM
NPEIBSBISIOT 0CO00 BEICOKHE TPEOOBaHUS 10 MEXaHUYECKUM CBOHCTBAM.

1. Hopmanuzanus.

2. 3akanka ¢ LeMEHTAIlMOHHOT 0 HarpeBa + HU3KUH OTITyCK.

3. 3akanka ¢ 850 °C + Huskuit oTmyCk.

4. 3akanka ¢ 880°C B macie + 3akanka ¢ 760°C B Bojie + HU3KHIl OTITyCK.
3. JIns leMeHTaluu UCIIOb3YIOT ...

1. HU3KOYTIEPOAUCTHIE CTATIN

2. BBICOKOYTJIEPOJIUCThIE CTANIN

3. cranu, neruposannsie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacnionnoXUTe CTPYKTYPHBIE COCTaBISIIOIIME TIO TOPSAKY  OT TOBEPXHOCTH B TIIyOb
LIEMEHTOBAHHOTO CJIOSI.

1.IT+ 1 n

2.0+11

3.A+II

4.11
5.3aBucuMocCTh TIyOuHBI 1U(h(Y3MOHHOTO CI0s OT TEMIEPATYPhl U BPEMEHU BBIJIEPKKH
OIHCBIBAETCSI MAaTEeMaTHYECKOM 3aBHCHMOCTBIO. . .

1.h=Dvz
2.h=2DVt
3.h=2V(t D)
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4.h=2D1

7.2.20. KoMmJjieKT 3aJaHuii K MpPaKTHYeCKoi padoTe

Tema: «MapkupoBKka KOHCTPYKIIMOHHBIX MaTEPHUAIOB)

A) OdbopMuUTH KOHCIIEKT 10 TeMe JT1abopaTOpHOM pabOTHI.

b) BemonuuTts 5 3amanuii ntoroBoro tecta. Kinaccupunuponars, pacimmppoBaTh MapKu

CIIJIaBOB.

Bapuanr 1 (u euie 14 BapuaHTOB TECTOB)

Ct5I1mc.

Y10A

18X2H4MA

K460-3

BbpKM3-1

7.3. OueHo4HbIe CpeACTBA 1JIsl MPOMEKYTOUHOIH aTTeCTAIMH MO UTOraM OCBOEHHA
AU CHHIITAHBI

7.3.1. Bonnpocsl k npomeskyTouHoii arrectanuu Mu TKM-1.

Cemectp 2

Ne i/

BOl'lpOCbI K 3a4€Ty

1

Tunel KpUCTANIMYECKUX PEHMIETOK M HMX OCHOBHBIE XapakTepucTUKH. OCHOBHBIC
CBOICTBA KPHUCTAJIOB: aHU3OTPOIIHSI M TTOJIMMOphH3M.

Tunel  cBs3eH: HOHHAas, KOBAJICHTHAas, BaH-ﬂep-BaanLca, MeTtannndeckas. Hx
OCOOCHHOCTH M BIIMSHHE Ha CBOMCTBA KpHCTAJIJIOB.

JledheKThl KpUCTATUTMYECKOTO CTPOEHHUSI, TEOMETPUUECKast KiIacCHupUKaIusl.

Toueunbie nedexTsl. MexaHu3mMbl UX 00pa3oBaHUs. 3aBHCHUMOCTh PaBHOBECHOM
KOHIIEHTPAllU{ BAKAaHCUW OT TEMIIEPATYPHI.

Juddyzusa. Mexauuzmsl tud¢ys3un. Ilepsolii u BTOpoit 3akoHb! DukKa.

o |o B DN

Jucnokanuu. BivsHue IIOTHOCTH AUCIIOKALMK HA IPOYHOCTHBIE CBOMCTBA KPUCTAJLIA.
Kpusas Opunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.

OKclepUMEeHTalbHbIE 3aKOHOMEPHOCTH IUIACTHYECKOM nedopmannu. MexaHuuyeckue
CBOMCTBA U UX XAPAKTEPUCTUKH.

Hedbopmarnmonnoe ynpounenue. [Ipupoaa naknena. Tekctypa aedopmariuu.

Hedopmariust MOJTUKPUCTATUIECKUX TeJl. 3epHOTPAaHUYHOE yIIpouHeHHe. 3aKoH XoJsuia-
Iletya.

10

MexaHu3Mbl IJIACTHYECKON JedopMalui: CKOJIbKEHUE, JABOWHUKOBAHUE, MEXaHH3M
TEOPETUYECKON MPOYHOCTH, MEXaHU3M 1 y3HOHHON MOI3yUeCTH. .

11

Knaccugukaius 1 BUabpl MEXaHUYECKHX UCTIBITAHUIN: CTaTHUECKUE, TUHAMUYECKHUE,
YCTaJIOCTHBIE.

12

HcnpiTaHue METaIOB Ha TBCPAOCTD. HcnpiTaHue Ha PacCTAKCHUC. HcnwiTanus Ha
YAAPHYIO BA3KOCTb U HUKJINYCCKYIO IPOYHOCTD.

13

Paspymenune xpynkoe u Bsi3koe. TemnepaTypHblli OPOT XJIaJHOJOMKOCTH.

14

TepMmoannamuyeckue ocHOBBI  (a3oBbix  mpeBpamieHuil. (Tepmoaunammueckue
NOTEHIHMAJIB, (pa30BOe paBHOBECHE, BTOPO 3aKOH TEPMOIMHAMMKH. )

15

IlonsTus CHUCTCMaA, CIIJIaB, (1)3.38., KOMIIOHCHT, MCXaHHNYCCKas CMCCh.

16

®da3pl B citaBax. XUMUYECKHE COSTMHEHUS

46




Ne i/

Bonpocsl k 3auery

Kpucrannuzauus u ee stanbl. Kputnueckuil 3apoiblil U 3aBUCUMOCTh €r0 pa3MepOB OT

17 CTETICHU MEePEOXJIAKICHHS.

18 3akOHOMEpHOCTH Kpuctauianuu. Kpuseie Tammana.

19 @®a3pl B cIulaBax. TBepAble pacTBOPbl U UX THUIBL. YCIOBHS HEOTPaHHUYEHHOM
PacTBOPUMOCTH. XUMHUYECKUE COCTUHEHHSL.

20 MeTtopl mocTpoeHus quarpamMm coctosiaus. [Ipasumno ¢a3 ['m60ca.

21 OcHOBHBIE THIBI JuarpaMMm coctosiHus. IlpaBmia konoael. Kpucrammmzamus wu
CTPYKTYpOOOpa30BaHHE CILIABOB.

29 Bnusinue mpumeceld Ha mpolecchl KPUCTAUIM3AIMM M PEKOMEHJAIMM 10  HX

MCIIOJIb30BaHUIO.

23 Jlnarpamma cocTosiHUS kKene30-yriepoa. Das3pl, TMHUH, KPUTHUYECKHE TOUKH.

24 I[HarpvaMMa COCTOSIHUS KeJe30-yriepo]. Kpucrammmsanus u cTpykTypooOpa3oBaHue
CTaJIeH.

25 3aBHUCUMOCTDH CBOMCTB CTaJICH OT COAEPKaHUA YIiIepoJa.

26 J.c. xene3o-yriepon MmertactabunbHas. Kpucramnuzamus M CTpyKTypooOpa3oBaHUE
6ebIX yyryHoB. O61acTh NIPUMEHEHHUS.

27 J.c. xxene30-yriepoy crabmibHas. Kpucramumsamus U CTPYKTypooOpa3oBaHUE CEPhIX
yyryHoB. O01acTh NPUMEHEHHSI.

28 Knavccn(bnxaunﬂ cepbix uyryHoB. CmocoObl monyueHus. BnusHue CTpyKTypsl Ha
CBOWCTBA CEPHIX YYT'YHOB.

7.3.2. Bonmpocsl k mpomexkyTouHoii atTecrannu Mu TKM-2.
CemecTtp 3
Ne i/t Bonpocsl k 3a4ery

29 [IpeBparienus B ctaisx npu Harpese. HacliecCTBEHHOCTh ayCTEHUTHOTO 3€pHa.
Onpenenenue 6ajia 3epHa.

30 [IpeBpamenust aycTeHWTa TNpU  OXJaxXIeHUH. JluarpamMmma HU30TEPMUYECKOTO
IPEBpAICHHsS] ayCTEHHUTA.

31 BausiHue ckopocT OXJIaXJIeHHUs Ha CTPYKTYpy M CBOWCTBa cTaieil. XapaKkTepUCTUKU
JIICTIEPCHOCTH MHUKPOCTPYKTYDP.

32 MapTrencutHoe npespaienne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MTPEBPAIICHHS.

33 TepmooOpaboTka. Kinaccugukaiys 1 0CHOBHbIE TEXHOJIOTHYECKHE TApaMETPhI.

34 3a1<aﬂi<a ¢ mosmMopdHBIM TIpeBpanieHneM. HazHadueHue, BHIBI 3aKalKH, CTPYKTypa
CTaJIeH Mocye 3aKaJIKH.

35 CrniocoObl 3aKajIKi. 3aKaIMBaeMOCTh U MPOKAIMBAEMOCTh CTaJIeH.

36 3akanka 0e3 moJTMMOP(HOTO MPEeBpaIICHUSI.

37 ITpeBpanieHus npu OTIyCKE.

38 Paznuune CBOWCTB TPOAYKTOB 3aKalKH M OTHyCKa (TUIACTHHYATBIX W 3€PHHUCTHIX
CTPYKTYD).

39 BI/I,IELI OTITyCKa, X Ha3HaueHHe, CTPYKTypa cTajel mocie oTIycka, pa3indus B
CBOWCTBaX.

40 CraauiiHOCTB MPOLIECCOB CTapeHUs. BiMsHNE TEXHOIOTHYECKHX apaMeTpoB
TEPMUYECKOI 00pabOTKHN Ha CTPYKTYPY M CBOWCTBA COCTAPEHHBIX CIJIABOB.

a1 Omxur 1 u 2 poga. TexHoiOrMYeckue napaMeTpsl 1 Ha3HAUYCHHE OCHOBHBIX BUJIOB
OTXHTa.

42 V3MeHeHHe CTPYKTYphl M CBOWCTB J1e()OPMHUPOBAHHBIX METAUIOB TP Harpese.
CyIHOCTB, IBMKYINAs CHJIA U CTAIMHHOCTh PEKPUCTAIUIM3AIIMOHHBIX POLIECCOB.

43 BnusiHue nerupyronmx 3J1eMeHTOB Ha OJUMOop(hU3M KeJie3a U TeMrepaTypbl (pa3oBbIX
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npespamennii. Kimaccudukanms JID no Tuny B3anuMoJEHCTBHS C YTIIEPOJIOM.
44 BnusiHue nerupyromux 3J€MEHTOB Ha TEXHOJOTMYECKHE MapaMeTpbl TEPMUYECKOM
o0pabotku. Biusguue JID Ha nmpokaanBaeMocTh cTajen
Knaccudukanus JerupoBaHHBIX CTajlled 10 CTPYKTYpe B PaBHOBECHOM U
45 HOPMaJIM30BaHHOM  cOoCTOsSiHMM.  Kiaccudukanus  JeTMpOBaHHBIX — CTaliell 1o
COJICP’KaHUIO JICTUPYIOLIUX 3JIEMEHTOB.
16 OcHoBHble BuAbl XTO. CymHOCTh, TEXHOJOTMYECKHE IapaMeTpbl, Ha3HAYCHHUE.
Craguu XTO
47 [lemeHTanusi, CyliHOCTb, BUbI, (GOPMHUpPOBAHHE CTPYKTYPHI LIeMeHTOBaHHOTO ciiosi. TO
110CJI€ [IEMEHTALINH.
48 A3oTupoBaHue @dopMHUpOBaHUE A30TUCTHIX (a3 B IMOBEPXHOCTHOM  CIIOE.
ITpenmMy1iecTBa 1 HEAOCTATKU A30THPOBAHUS U IEMEHTALIUU.
49 Hutponemenranus, nnanupoBanue, O0opupoBanue, 1up y3noHHasT METAJTH3AIHSL.
50 CymHOCTh U BUABI TEPMO-MeXaHHuecKoil 00paboTku. OcobeHHOCTH (HOopMUPOBAHUS
CTPYKTYpBbI U CBOMCTB cr1aBoB npu TMO.
51 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTepuanoB. CrielaabHble CTaH.
52 [[BeTHbIe crutaBbl. OCOOEHHOCTH CTPOCHHMSI, CBOMCTBA, 00JIACTh MPUMEHEHUSI.
53 Hemerannuueckue Mmarepuasl (I1acTMacchl, pe3uHbl, CTekiIa) OCOOEHHOCTH CTPOCHUS,
CBOIiCTBa, 00JaCTh MPUMEHEHHUSI.
54 Kommno3ummonnsie matepuaiibl. OCOOEHHOCTH CTPOEHHs, CBOMCTBA, 00J1aCTh
MPUMEHEHHUS.
7.3.3. Kputepuu 1 HOpMbI OLlEHKH
®opma
NpoBe/AeHUA
Cemectp . Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
arTecTaluu
2,3 3a4eT Ecnu utoroBslil pedTUHT
«3a4TEHO»
cocrtapisieT 40 u 6osee OamIoB
Ecnu utoroselii peduTUHT
«HE 3aYTEHO»
cocrtapisieT MmeHee 40 6aioB
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8. YuebHo-MeToaMUYecKoe M HHPOPMALMOHHOE 0O0ecnieYeHHue TUCIHHILINHBI
8.1. Obsi3aTesibHAsA TUTEPATYypa

Tun (yueOHUK, ydeOHOE

Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) I'ox m3panua
n/n MEeTOAHYECKOEe Mocodue,
NPAKTHKYM, JP.)
MartepuanoBeieHUE ¥ TEXHOJIOTUS METATMYECKHUX,
A M. AnackuH,
1 . HEMETAUINYECKNX U KOMIIO3UIIMOHHBIX YyeOHukK 2017
A.H. KpacHoBckuii 9
MaTepHraoB [ DIEKTPOHHBIN pecypc]
B.I1. ImuTpeHko MarepnanoBeeHre B MAIIMHOCTPOSCHUH
2 . Iv) ’ p Iu[ p VYuebnoe mocobue 2016
H.b. ManyiinoBa [ D51eKTpOHHBIH pecypc]
3 A.B. Tlo31HsKOB. MarepuanoBeieHue [ DJIEKTPOHHBIN pecypc YyeOHoe nocobue 2016

8.2. JlonmotHUTEIbHASI JIUTE

aTypa

Tun (yueOHUK, ydeOHOE

KoJsnuecTBO B

Neo nocoodue, yueOHoO- HayHHon
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) i I'on u3nanus oudamnorTexe /
n/n MeTOIUYECKOe Mocodue,
HanmenoBanue
NPaKTHKYM, JP.) 3EC
1 IO.I1. Comures, E. U. CrieninaabHBIC MaTEpUAITHI B YyeOHuK 2014 3b6C
[Ipsixun, B.1O. IIupaiinen MalIMHOCTPOEHUH [ DIIEKTPOHHBIN pecypc "IPRbooks"
2 | O.A. Macanckuii MarepuasnoBe/ieHre 1 TEXHOJIOTUU VYuyebHoe nocobue 2015 3BC "ZNANIUM.
KOHCTPYKLIMOHHBIX COoM"
MaTepuasioB [ IEKTPOHHBIN pecypc]
3 | Apsamacos B.b [u ap.]; | MarepuaioBeeHie U TEXHOIOTHS VuebHmK 2011
IIOJ PeX. KOHCTPYKLIMOHHBIX MaTEPUAJIOB 9BC
B. b. Ap3amacosa, [ DneKTpOHHBIN pecypc] «bubmoTrex»
A. A. Yepenaxuna
4 | I'.Il. ®etucos, MarepuanoBe/ieHHe 1 TEXHOJIOTUs Y4ebHuk 2014 3BC "ZNANIUM.
®.A. Tapudynmun MaTepHuaoB [ DJIEKTPOHHBIN pecypc] CoM™
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8.3. Ilepeuenb pecypcoB HH(OPMANNOHHO-TEJIEKOMMYHMKALMOHHOI
cetu ""UnTepHeT"

o «BecTHHK MarHUTOrOPCKOro rocy1apCTBEHHOI0 TEXHUYECKOTO YHUBEPCUTETA UM.
I".11. Hocosay, http://vestnik.magtu.ru

o «Bectauk CaMapCcKOro rocyapCcTBEHHOTO TEXHUYECKOro yHuBepcutera. Cepus:
TEXHUYECKHEe HayKu», http://science.samgtu.ru/node/31

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

o «Texnomorust metayioBy http://www.nait.ru

J «[lepcnekTuBHBIC MaTepuaiby http://Www.j-pm.ru

J WebofScience[ DnekTpoHHbII pecypc] : MyIbTHIUCHMILIMHAPHAA pedepaTuBHAs
0aza  mamneix. — Philadelphia: ClarivateAnalitics, 2016- . — Pexum mgocryma
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHIIL

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

Netherlands: Elsevier, 2004— . — Peskum mocTyma : SCOpUS.cOm. — 3ari. ¢ skpaHa. — S3. pyc.,
aHTJL.

J Elibrary[ DnexTponHbIil pecypc] : Hay4Has 3JIeKTpoHHAss OnbIroTeka. — MockBa :
HOB, 2000 . — Pexxum poctyna : elibrary.ru. — 3arun. ¢ skpana. — 3. pyc., aHri.
. SpringerLink[DnexkTpoHHbIN pecypc] : [6a3a JAHHBIX |. —

Switzerland: SpringerNature, 1842— . — Pesxxum mocryna : link.springer.com. — 3ari. ¢ skpaHa. —
S13. anru.

. ScienceDirect[ DnekTpoHHBIH  pecypc] : KONIEKUUS OSJICKTPOHHBIX  KHHT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018 . — Pexxum moctyma : sciencedirect.com. —
3ary. ¢ skpana. — f3. aHri.

o Cambridgeuniversitypress[ DJIeKTpOHHBIN pecypc] : KypHaJIbBI W3/1aTENbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pesxum goctyma : cambridge.org. — 3ari. ¢
9KpaHa. — SI3. aHrI.

J NEICON[DneKkTpoHHBII pecypc] : 37MeKTpoHHAss WHGOPMAIHS : apXHB HAYYHBIX
xypHasoB. — MockBa : HOUKOH, 2002— . — Pexxum nmoctyna : neicon.ru/resources/archive. —
3ar. ¢ skpana. — 3. pyc., aHII.

e 8.4. [lepeyenb NporpaMMHOro odecrneyeHust

Ne Hanmenosanue IO PexBU3UTHI Aorosopa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 Windows: moroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JieicTBUsL — OecCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeHCTBHUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL KoHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JEHCTBUS — OECCPOTHO

3 Mirapolis Human Capital Management JMIIEH3HOHHBIH oroBop Ne 42/02/22-K ot

02.02.2022, cpok aeiicTBus — 10
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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

Haumenosanmue I1O

PexBH3UTHI 10rOBOpa
(mata, HOMep, CPOK JAeHCTBHUA)

31.08.2022

8.5. Onucanue

MaTepUAJIbHO-TeXHUYECKOM

0a3mbl, He00X0INMOii IS

OCyIeCTBJICHUA 06p330BaTeJIbHOFO nmpouecca nmo IMCHUuIJInHe

HanmeHoBaHue 000pPy10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U

Ne AP. 00bEKTOB /151 IPOBeIeHUs
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NpakTU4YeCcKUX U Ja0opaTOPHbIX 3aHATHH,
MOMeIeHUM JJIS1 CAMOCTOATENbHOM
padoThl 00yYarOIMXCcs (HOMep ayJAUuTOPHH)
JIaboparopus "TepmoobpadboTka Croyibl  yYEHUYECKHE JIBYXMECTHBIC
MatepuaioB" YueOHas ayaAUTOpHs IS CTYyJIbsl yYEHUYECKHE , JOCKa ayJuTOpHas
| | MpoBeneHus nabopatopubix pabdor. (E-105) (memnoBas), mKappl IS y4eOHBIX
MOCOOUH, CTOJIBI nabopaTopHEIE,
MHUKPOCKOIT MeTaJUIorpaUuecKuid, IIUT
CUJIOBOM
VYyebHas ayuTOpHs JJIs IPOBEACHUS Cronbl YYEHUYECKUE (MOHOOJIOKH)
3aHSATUN JEKIIUOHHOTO THUIA. Y4eOHas JIBYXMECTHBIE, CTOJ MPENno1aBaTeIbCKui,
ayTUTOPUS JIJISL IPOBEACHMS 3aHATHHA CTYIN MPETo1aBaTeNbCKUH, J0CcKa
CEMHHApPCKOro TUMa. Y4yeOHas ayuTopus AJisl | ayAUTOpHAast (MenoBas). OKpaH HaBECHOM,
o | KYPCOBOIO NIPOEKTHPOBAHHS (BBITTOJTHEHUS CTallMOHAPHBIA  MPOEKTOp, MpPOIECccop,
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s MBIIIb ~ KOMIBIOTEpHAs,  MyIbT  JJIA
MIPOBEJICHUS TPYIIIOBBIX M HHIUBUIYATbHBIX | TIPOCKTOPA.
KOHCYJbTalnil. Y4ueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npoMexyrouHoi arrecramuu. (['-326).
JlabopaTtopus «Metamnorpadus». Cronsl YYCHHUECKUE JIBYXMECTHBIC
VYyeOHast ayuTOpus AJIs IPOBEICHHS (MOHOOTIOKH) , CTOJN MpernojaBaTelbCKH,
3 | mabopatopHbBIX padoT. CTyI MPENO0/IaBaTeIbCKUH, JTIOCKa
(T'-104) ayauTOpHas (MeJoBasi).
KommerotepHsiii knacc. YueOnas aynutopuss | CTONbl yueHHYECKHE JBYXMECTHBIE
JUTSL TIPOBEJICHUS 3aHATHH JIGKIIMOHHOTO TUTIA. | CTOJIBI YYCHHYECKE, CTOJ KOMITBIOTCPHBINH,
VYyeOHast ayuTOpus AJIs IPOBEICHHS cton mpenonaBatenbckuii, I[IK ,gocka
3aHSATUNA CEMUHAPCKOro TUMNa. Y4eOHas TPEXCEKIIMOHHAsl ayAUTOpHas (MenoBasi),
ayTUTOPUS ISl IPOBEJCHUS 1Ta00PaTOPHBIX CTyl  MpPEenoJaBaTeNbCKUil,  MPOEKTOp
4 pabot. YuebHast ayJUTOpHs ISl KypCOBOTO MYJBTUMEANHHBINA ,OKpaH JUIS MPOEKTOpa,
MIPOEKTUPOBAHHUS (BBITIOJTHEHHS KyPCOBBIX TymOa BbIKAaTHAsI.
pabor). YueOHast ayquTopus JIJIsl TPOBEACHUS
TPYNIOBBIX U WHAUBHUAYaAIbHBIX
KOHCYNbTAIMi YueOHast ayAuTOPHUs st
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOIS U
npoMexytouHoi arrecraimu. (E-214)
VYyeOHast ayTuTOpus ISl IPOBEICHHUS Croubt YU4EHUYECKUE TPEXMECTHBIC
3aHSTUN JEKIMOHHOTO THMA. Y4eOHas (MOHOOJIOKH) , CTOJ MpenojaBaTelbCKUA,
S | aynuTopus IS IPOBEICHUS 3aHATUI CTYyT MpenoaBaTeIbCKH, JIOCKa
CEMUHAPCKOT0 TUTIA. Y4YeOHast ayTuTOpUsI IJIs1 | ayTUTOPHASI (menoBas), kKadeapa
KYPCOBOTO MPOSKTUPOBAHUS (BBIMOTHEHUS HACTOJIbHAS

o1




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH 1JI1 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

KYpCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
MIPOBEACHUS TPYNIOBBIX U UHANBUIYABHBIX
KOHCYJbTaIli YueOHast ayIuToOpus IS
MPOBEACHUS 3aHITHI TEKYILEro KOHTPOJIS U
npomexyrouHoi arrecraimu. (I'-302)

[Tomerienne i CaMOCTOSITEIbHOU PabOThI
obyyaromuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIbIOTCPBI

[TomereHre ISt CaMOCTOSITEILHOM pabOThI
obyuaromuxcs (C-508)

Hocka aynutopHasi (MenoBas), CTOJIBI
YYEHHUYECKHUE, CTOJI TpernoaaBaTeIbCKUM,
CTYJIbs, CTEH]IbI, IIKA(BI.
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