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PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

MaTepI/Ia.HOBGZIGHI/Ie N TCXHOJIOTHA KOHCTPYKIIHUOHHBIX MAaTCPpUaioB

(HaumeHoB8anue OUCYUNTUHDL)

110 HalIpaBJICHUIO IOATOTOBKHU
22.03.01 MarepuanoBeilcHHE U TEXHOJIOTUH MaTEPHUAIIOB

HaIpaBJIeHHOCTH (MTPOQUIIB)

COBpGMGHHBIC MaTcpualibl 1 TCXHOJIOTHHU HUX IIPOU3BOJCTBA

dopma oOydeHusl: O4dHast

["ox Habopa: 2023
Oo6mas Tpynoemkocts: 9 3E

Pacnpeneﬂeﬂue JaC0B JUCIHHUIIMHBI 110 CEMECTPaM

CemecTp 2 3

®opma KOHTPOJIS 3a4eT 3auer WUtoro
Bua zansaruii
Jlexnun 32 32 64
JlabopatopHsble 32 32 64
[IpakTnueckue 16 32 48
Pykosoactso: PI'P - - -
ITpoMexxyTodHast aTTeCTAIHS 0,25 0,25 0,5
KonraktHas pabora 80,25 96,25 176,5
CamMocTosTenbpHas padoTa 63,75 83,75 1475
KoHTpob = =
Hroro 144 180 324

[JOKYMEHT MOAMMCAH
ONEKTPOHHON MOAMMCHI0




Pabouyro mporpammy cocraBuia:
JOIIEHT, Kauauaat gpus.-mMat. Hayk, [lonosa JI.W.

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

Peuien3upoBanue paboueii mporpaMMbl TUCHUILTAHBIL:

OtcyTcTBYET

Penenzenr

(Oondicnocms, yueHoe 3eanue, cmenens, Qamunus U.0.)

Pabouas nmporpaMma aucuuIiuHel coctaBieHa Ha ocHoBaHuM @I'OC BO u yuebHOr0
IUIaHa HAIPaBJICHUS IOATOTOBKH
22.03.01 MarepuanoBelecHHE U TEXHOJIOTUH MaTEPUAJIOB

Cpoxk neiicTBusi padoueii MporpaMMspl AMCHUIIMHBI 10 «_ 31 » aBrycta__ 2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHoTexHONIOTMH, MaTepUAIOBEIEHUE U MEXAHUKA

(mpotokod 3aceqanus Ne 2 ot «31» aBrycra 2022 r)



1. Ilean ocBoeHUs THCHUILIHHDI

[lenb OCBOEHMSI AUCIUIUIMHBI — MO3HAHWE MPUPOJBI U CBOWCTB MaTEpPHUAJIOB,
3aKOHOMEPHOCTEHN UX U3MEHEHHUSI ITPU BO3/ICHCTBUU PA3IMYHBIX (PaKTOPOB, a TaK
e CIOCOOOB MPUIAHUS OCOOBIX CBOMCTB MaTepuanaMm st ux 3¢ GEeKTUBHOM
AKCILTyaTaIiH.

2. Mecto nucuuminabl B crpykrype OIIOII BO

HI/ICHI/IHHI/IHBI " IPaKTUKH, HA OCBOCHHUHU KOTOPBIX 633preTCH JaHHass JUCHUIIIIMHA: (l)I/I3I/IKa,
XUMMUA.

I[I/ICIII/IHJII/IHI)I W IPAKTHUKH, AJI1 KOTOPBIX OCBOCHHEC HaHHOﬁ JUCITUITIIMHBI HGO6XOI[I/IMO KakK

MPEIIECTBYIONIEE: - "®u3zuka npoyHocty W ractuaHocTtH ","Kpuctamiorpadus u aed ekt
KPUCTAJLNTUNIECKOTO cTpoeHus","MexaHndeckue u (uU3NYecKrue cBoWcTBa MarepuanoB ", "MeTossl
HCCIIeIOBaHMS, KOHTPOJIA U UcTibiTaHus MarepuasioB”, "HoBble Marepuaibl U Texnonoruu", "Teopus

U TEXHOJIOTHUS TepMUUecKoit 00padoTku", "MaTepuanibl U ClielIUaIbHbIE TOKPBITHS.

3. Ilnanupyembie pe3yabTaTbl 00y4eHHUs

®opmupyemMbie U
KOHTPOJIMpYyeMble
KOMIIETeHIHU

NHaukaTopbl
MOCTHKEHUA
KOMIIeTEeHIIN it

(K0J1 1 HAMEHOBAHUE)

Inanupyemble pe3yJibTaThI
o0yueHust

OIIK-3. CriocobeH y4acTBOBaTh B
yhpaBJieHHH MPO(hecCHOHATBHOM
JIeATENEHOCTBIO, HCTIONB3YS
3HAHUA B O6J'I8.CTI/I IIPOCKTHOI'O
MECHCIPDKMECHTA

OI1K-3.1 Moaenupyer
(br3nueckre u XUMHUYECKHE
CHCTEMBI, SIBIICHUS U MPOIIECCHI
[IPH IPOEKTUPOBAHUH
MaTepHaJoB.

3Hark: 3HaTh: CHIEIUAIBHYIO TEPMUHOIOTHIO,
OCHOBHBIC KJIaCCbhl COBPEMCHHBIX Mare€pualioB,
pa3yinyHble YPOBHU UX CTPOEHHUSI, CBOUCTBA,
MOCJICIOBATEILHOCTh (POPMHUPOBAHHSI
CTPYKTYPBI U CBOMCTB MaTepuasos B
3aBUCHUMOCTH OT BH/1a BHCIITHETO BO3L[eI‘/'ICTBI/15L

YMerts: CTPYKTYpPHPOBaTh u
CHCTEeMaTH3UPOBaTh uHpopmanuro,
000CHOBBIBATh METO/IbI PEILICHNUS
c(hopMyIHpPOBaHHBIX 3a7ad B 001acTH BEIOOpa
MaTepuaJoB M CIOCOOOB  JOCTHIKEHHS
SKCIUTyaTallMOHHBIX CBOWCTB

BHa}IeTBI HaBbIKAMHU HUCIIOJIb30BAHUA
crieruaabHON TEPMUHOJIOTUH, METOJaMH
HCCIIEJOBAaHNS CTPYKTYpbl U CBOWCTB
MaTepraioB; HABbIKAMU BI)I60pa OIITUMAJIBHBIX
croco0oB 00pabOTKH MaTepUaAIOB M KOHTPOIIS
KauyecTBa M3JENNH, HaBBIKAMH OpPTraHH3aLUH

pa6OTBI KOJIJICKTHUBaA

OIIK-6. CnocobeH npHHUMATH
000CHOBaHHBIE TEXHUYECKHE
pemieHust B NpOogecCHOHATBLHOM

JeSITeIBHOCTH, BEIOMPATH
¢ ¢dexTHBHEIE U 0Oe30IacHbIC
TEXHHUYECKHE cpezacTBa u
TEXHOJIOTUH

OIIK-6.5 [IpoexTupyet
TEXHOJIOTUUECKHE TIPOLECCHI
CO3/TaHUS] MATEPHAJIOB U UX
00pabOTKH C [ENBI0
TOCTHXKEHUS TpeOyeMoro
YPOBHS (DH3UKO-XUMHIECKUX
CBOMCTB

3HaTh: pU3NYECKHE SBICHUS, IPOTEKAIOIINE B
MarepHuajax Ipy UX MoJy4eHnn, 00padboTke,
METO/Ibl MEXaHNIECKUX HCIBITAaHNI
MaTepHagoB OCHOBHBIE TEXHOJIOTMUYECKUE
MPOLIECCHI MOTYyYeHHsI 1 00paboTKH
MaTepHaIOB U U3/ENUil N3 HUX; OCHOBHBIC
TpeOoBaHuUs, IPENbSIBISIEMBIC K MaTCpHalaM B
3aBUCHMOCTH OT YCJIOBUH KCIUTyaTanuu




YMeTh: BEIOUPATH 3KOJOTHYHBIC M Oe30MMacHbIe
MaTepHalibl M TEXHOJOTHH IPU IPOU3BOACTBE
H3JICNINI B

MaIIHHOCTPOCHHUH, PACIIO3HABATh
(U3UIECKYIO CYIIHOCTD SIBICHUIA,
MIPOUCXOIAIINX B MaTepHajax B YCIOBHIX
MIPOM3BOICTBA M IKCIUTyaTalllii, BBEIOUPATh
TEXHOJIOTHYCCKHUE MapaMeTpbl 00padboTKu
MaTepuaoB..

BrnaneTs: craHIapTHBIMEH METOJaMHU
UCTIBITAHUS MAaTE€PUAIOB U ONpeAeTeHUs
MEXaHUYECKUX XapaKTePUCTUK; METOJaMU
aHalu3a SKCHEPUMEHTAIbHBIX U
TEOPETUYECKUX JaHHBIX, HABBIKAMH OLICHKU
PanMOHAIBLHOCTH NCTIOJIB30BAHUSI CHIPEEBBIX U
9HEPreTHUECKUX PECYPCOB B MAIIMHOCTPOCHUH




4. CTpyKTYpa M coiepKaHue U CUMILIMHBI.
4.1. M u TKM-1

Bun
Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak @opMbi Tekymero
(pasnen) i (yaeBmoii paBoTsI) p u. banabl THE, 4. KOHTPOJIsl (HAUMEeHOBaHMe
OLICHOYHOI'0 CPeJCTBA)
padoThI

Mopyns 1 |Jlek 1 Bgenenue. ITonstus cocras, 2 2 Bomnpocs! k 3auery
CTpoeHue, cBorcTBa. Moenb 1,2
OJIMYKHETO B3aUMO/ICHCBUS
aTOMOB. ATOMHO-
KPUCTAJUIMYECKOE CTPOCHUE

Mopyns 1 |JIa6 1 | AHanmu3 KPUCTAIITUYECKOTO 2 2 4 KowmmekT 3aganuii x 1.p. 1
CTPOEHHUSI METAJIJIOB U CIUIABOB. OTuer no paboTe, MPOMEKYTOUHOE
XapakTepuCTUKU TeCTUPOBAHNUE
KPUCTAJUTMYECKUX PELIETOK.

Mopyns 1 |1Ip 1 OCHOBHEBIE CBOMCTBa 2 2 4 Kommnekt 3ananuit ais [p 1
(hOpPMOBOYHBIX cMecei

Monynb 1 |Jlek 2 | OcHOBHBIE CBOICTBa KPUCTAJIOB 2 2 Bompocsr k 3auety 2
— aHU3OTPOIHSI, TOTUMOP(DHU3M.
Bunbl cBsA3€e# B KpUCTaLIax U UX
BIIMSIHUE HA CBOMCTBA..
TepMoaumHAMHKA, peallbHEBIC




Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
(pasnen) i (yueBHoii padoThi) p . Banabl — KOHTPOJIsI (HAMMEHOBaHUe
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Monyns 1 |JIa6 2 | Manexcst Musuiepa. 2 2 4 KommuiexT 3aganuii K J1.p. 2
[TocTpoenue Otuer no paboTe, MPOMEKYTOUHOE
KpUCTAIIOrpaduIecKux TeCTUPOBAHUE
MJIOCKOCTEH M HaNpaBIICHUMN.
Monynsb 1 |Jlek 3 |T'eomerpuueckas 2 2 2 Bompocsr k 3auety 3
kiaccudukanus 1e(eKToB.
TepMoguHamMuyeckue
MoTeHIHaNbl. PeaabHble 1
U7ICaTbHBIC KPUCTAIITBL. BUp
TOUYCYHBIX J1e(hEeKTOB.
Monyne 1 |JIa63  |Pacuer PaBHOBECHOU 2 2 5 Kommekr 3aganuii k m1.p. 3
KOHIICHTpAIlUU BaKaHCHUH. Otyer o paboTe, MPOMEKYTOUHOE
Onpenenenue SHEPIUU H TeCTUPOBaHUE
IUIOTHOCTHU QUCJIOKAIHUH.
Moayns 1 |1Ip 2 TexXHOJIOrUA U3rOTOBJIEHUS 2 2 5 Komnnexr 3anannii nis [p 2

JIUTEHHON (HOpMBI




Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
(pasnen) i (yueBHoii padoThi) p . Banasl — KOHTPOJIsI (HAMMEHOBaHUe
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Monynsb 1 |Jlek 4 | Mexanu3mbl 00pa3oBaHUS 2 2 Bormpocs! k 3auery 4,5
TOUYCYHBIX J1e(DeKTOB U UX
BJIMSIHUE HA CBOMCTBA
kpuctaimos. uddysus, 3aKoHbI,
IBUOKyIIas cuia 1uddy3um.
Monynb 1 |JIa64 | Makpockonuueckuii aHaus. 2 2 3 2 Kommuiexr 3aganuii k 1.p.4
OTuer no paboTe, MPOMEKYTOUHOE
TECTHPOBAHNE
Monynb 1 |Jlek 5 |Teopetnueckas u peajabHast 2 2 Bomnpocsl k 3auery 6
MPOYHOCTH. Jluciaokanuu, BUIbI
JIMcIIoKaui, BeKTop broprepca,
JBUKEHHE, B3aMOJICHCTBHE,
Pa3MHOXKEHHE TUCIOKAINMN.
Monyne 1 |JIa6 5 | Mukpockonuueckuii aHaJin3 2 2 3 2 KommuiexT 3aganuii k 1.p.5

MCTAJJIOB U CIIJIaBOB.

Ortuer o paboTte, MPOMEKYTOUHOE
TeCTUPOBaHUE




Bun

®opMbI TEKYLIETO

TBCPHAOCTH

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banasl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monyns 1 |1Ip 3 Omnpenenenne GOpMbI 1 2 2 ) 2 Kommuexr 3aganunii juist [p 3
pa3MepoB JIUTOMN 3arOTOBKU U
MOJICITH

Monynb 1 |Jlek 6 | B3aumonelicTBue auciokamuii 2 2 Bomnpocs! k 3auery 6,11
TOYCYHBIMU JAePEeKTaMHU.
[ToBepXHOCTHBIE 1 0OBEMHBIC
nedexTol. MexaHuueckue
SIBIICHUS B TBEP/IBIX TEJIaX,
OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

Mopyns2 |JI1a6.6 |UcnbiTanue maTepuaioB Ha 2 2 4 KomrmuiekT 3aganuii x 1.p.6

OTuer no paboTe, MPOMEKYTOUHOE
TeCTUPOBAHUE




Bun

®opMbI TEKYLIETO

YCTPOMCTBO YHUBEPCAIbHBIX
METAJUIOPEXYIIUX CTAHKOB

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
(pa3zen) i (yaeBHoii paBoTbI) p . Baniel — KOHTPOJIsI (HAMMEHOBaHUe
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monynb 2 |Jlek 7 | OkcniepuMeHTaIbHbIE 2 2 - Bonpocsl k 3auery 7
3aKOHOMEPHOCTH TUIACTHYECKOM
nedopmanuu. [lepopmanus
MOHOKpHUCTAIIOB. Moynu
ynpyroctu. Ctaaus Jerkoro
cKoJbxeHus, pakTop Teitnopa.

Monynb 2 |JIa6 7 | WcnbiTanue maTepuaioB Ha 2 4 5 2 KommuiexT 3aganuii k 1.p.7
OJIHOOCHOE€ pacTsHKEHUE 10 OTuer no paboTe, IPOMEKYTOUHOE
pa3psiBa. Onpenenenue TeCTUPOBaHUE
MEXaHHYECKUX XapPaKTCPUCTUK
MO UarpaMMme pacTsHKCHHUSL.

Mopyns 2 |11p 4 Hasuauenue u o61iee 2 2 4 - Kommnekr 3aganuii ais [p 4




Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
(pasnen) i (yueBHoii padoThi) p . Banasl — KOHTPOJIsI (HAMMEHOBaHUe
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monyns 2 |Jlexk 8 | JlebpopmanmoHHOE yIpOYHEHHE. 2 2 - Bomnpocsr k 3auety 8
Craguitnocts I1J].Ctaguu
MHOECTBEHHOT'O CKOJILKEHUS,
JTUHAMHYECKOTro BO3BpaTa,
poTanMoHHas , pa3pylICHHE.
Knaccudukanus ocTaTouHbIX
HaIPSKCHUN.

Mopynb 1 |Jlek 9 | MexaHu3Mbl IIJIaCTHYECKOM 2 2 Bormpocs! k 3auery 9,10
nedopmaruu. SBieHue
nomyuectu. Jlepopmarmst
MOJIMKPUCTAIIJIOB.

Mopyns 2 |JIa6 8 | YcranocTHbIe UCTIBITAHUS 2 2 5 KowmmekT 3aganuii k 1ab.p. Ne 8
MaTepuasoB. Ortuer o padoTte, MPOMEKYTOUHOE

TECTHPOBAHNE
Monyns 2 | TIp 5 Krnaccudukanus u KOHCTPYKIIHS 2 2 4 2 Kommuexr 3aganuii qiis [p 5

TOKApPHLBIX PC3110B

10



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
(pasnen) i (yueBHoii padoThi) p . Baniel — KOHTPOJIsI (HAMMEHOBaHUe
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Mopynsb 2 |Jlek10 | @akTopsl yIpOYHEHHUS CILJIABOB 2 2 2 Bomnpocsr k 3adery 8.9

Monyns2 |JIa6 9 | BiusiHue xon01HOM 2 2 3 KommekT 3amanuii k 1.p. 9
IJIaCTHYECKON nedopmaruu Ha OTuer no paboTe, MPOMEKYTOUHOE
TBEPAOCTh METAJUTHUECKHUX TeCTUPOBAHUE
CILIaBOB.

Monyns 1 |Jlek 11 | Knaccudukanus u BUabI 2 2 Bomnpocsr k 3avery 11-13
MEXaHUYECKHX HCIBITAHUI:
CTaTHYECKHUE, TUHAMUYECKHE,
ycranocTHble. Pa3pyiienue.
MexaHn3MBbl pa3pylIeHHs
METAITMYECKUX MaTepUasoB:
BSI3KOE, XPYIIKOE, KBa3UXPYIKOE,
BS3KO-XPYIIKOE, CMEIIaHHOE,
YCTaJIOCTHOE.

Monyns 2 |JIa6 10 | McneiTanus Ha yaapHYO 2 2 5 Kommuiekr 3aganuii x 1.p. 10

BS3KOCTh

Otyer mo paboTe, MPOMEKYTOTHOE

[TCCTUPOBAHHUEC

11



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 . Banbl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Monyisb 3 | Jlex 12 | TepmoaumHamuka Gpa3oBbIX 2 2 - Bormpocs! k 3auery 14,15,17
npespatieHuii. ['oMmorennas
KPHUCTAJLTU3ALIHSL.
3aBHCUMOCThH pa3zmMepa
KPUTUYECKOTO 3apObIIa OT
CTETEeHH MePEOXJIAXKICHUS.
Mopyns 2 |JIa6 11 | ®pakrorpadudeckuii aHamus. 2 2 4 2 KommekTt 3aganuii x a1.p. 11
OTuer no paboTe, MPOMEKYTOUHOE
TECTHPOBAHNE
Monyns 2 |IIp 6 Pa3paboTka TeXHOJIOrH4YECKOTro 2 2 5 Kommuexr 3aganunii 1 [p 6

mpolecca U3rOTOBIICHUS eTae
MeTo0M ToueHus. OnpeneneHue
AIIEMEHTOB peXHMa TOKAPHOU
00paboTKH.

12



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banasl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Moayns |Cm.p. |CamocrositensHas padbora 1mo 2 43,75
1-2 W3YYEHHUIO CIIeUaTbHON
JUTEpPaTyphl U OPOPMIICHHUIO
71a00PaTOPHBIX U MPAKTHYECKUX
pabor.
Monymu |ITA [IpomexyTouHas aTTecTalus 2 0,25 -
1-2
Mopyns3 |Jlek 13 |['ereporennas KpucTaud3aius, 2 2 2 Bomnpocsr k 3agery 17-18
BTOpUYHAS KpUCTAITN3aIus,
KpUBBIE Tammana, poct
KpuctayyioB.  Kpucrammmzamus
CIIUTKA
Monynb 3 |JIa6 12 | Tepmuueckuii aHaIHU3 CIIJIABOB. 2 2 4 - Kommekt 3aganuii x a1.p. 12
Otyer o paboTe, MPOMEKYTOUHOE
TeCTUPOBaHUE
Monynsb 3 |Jlex 14 | ®a3bl B critaBax: YuCThIE 2 2 2 Bomnpocsr k 3auery 16,19

KOMITOHEHTHI, TBEPIbIE
pacTBOPBI, XUMUYECKHE
COCIMHEHUS, POMEKYTOUHBIC
Gba3sbl.

13



Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 . Banbl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Mopyns 3 |JIa6 13 | AHanu3 nuarpamMm COCTOSIHUSI 2 4 5 KommiekT 3aganuii x a1.p. 13
Otuer no paboTe, MPOMEKYTOUHOE
TECTHPOBAHNE
Mopyns 3 |1Ip 7 Pyunas snekrponyrosas cBapka 2 2 4 Komnnexr 3ananuii nis I[p 7
MOKPBITBIMU JJICKTPOIaAMU
Monynsb 3 |Jlex 15 |[duarpamma COCTOSTHUS 2 2 - Bompocsr k 3auery 20,21
OJTHOKOMIIOHEHTHOH  CHCTEMBbI
[TpaBuiio da3z I'n6oca.
JIC ABYXKOMIOHEHTHBIX CHCTEM
1,2 pona. IIpaBuiia KOHOBI.
Monyinb 3 | JIex 16 | [luarpammsbl cOCTOSTHUS 2 2 2 Bomnpocsr k 3auery 21,22

JIBYXKOMITOHCHTHBIX CUCTeM 3,4
ponoB. JluarpaMmel COCTOSIHUS €
MEePETEKTUYECKUM, IBTEKTO-
WJIHBIM, [IE€PETEKTOUIHBIM
MPEBPALLCHUSIMU.

14



Bun
Mopnyasb | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, Hurepak @opmeI Tekymero
(pa3zen) i (yaeBHoii paBoTbI) p . Banabl THE, 4. KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Mopyns 3 |1Ip 8 TexHonorus yCKOpeHHOTO 2 2 5 - Kommiext 3ananuit ais [p 8
W3TOTOBJICHUS JIeTallell U
MIPOTOTHUIIOB
CamocrosTenpHas paboTa 1o 2 18
M3YUYEHUIO CTIEUAIbHON
JIUTEPATyphl U OPOPMIICHUIO
1a00pPaTOPHBIX U MPAKTHUECKUX
pador.
Mopynb [Tocemiaemocthb 2 10
1,23 BB
Mopyns TecT UTOTOBBIN 2 2 100 HroroBoe TectupoBanue
1,2,3
Hroro: 144 100+100

Cxema pacueTa HTOroBoro 6asuia 1jist 0uHoii popmbl 00yuenusi: (Texyumuii peliTHHT + pe3yJIbTAT UTOTOBOr0 TecTupoBanus)/2+ bb(ecau

Bb npexycMoTpeHs)

15



4.2. M u TKM-2

Bun
. DopMBI TEKYIIIETO
Monayasb | yueono | HaummenoBanue tem 3anusituii | Cemect | O0beMm, HuTepak P ym
. N Banabl KOHTPOJIsl (HAUMEeHOBaHMe
(paznen) i (yueOHO¥i padoThI) p q. THB, Y.
OLICHOYHOI'0 CPeJCTBA)
padoThI
Monyib 4 | Jlek.1  |[duarpamma coctosaus «Fe-FesCy. 3 2 Bomnpocsr k 3auery 23-25
(DaSBI, JIMHUHA, KPUTHUYCCKHUE TOYKH.
®opMUpOBaHUE PABHOBECHOM
CTPYKTYpHI cTasiel. Biausinue
conep)kaHus yriiepoaa Ha
MEXaHUYECKUE CBOICTBA CTaJIEH.
Monynsb 4 | a6l MHUKPOCKOITHYECKHI aHaJIH3 3 4 5 KommekT 3aganuii x 1.p. 1
CTPYKTYPBI CTajIcii B PABHOBECHOM Otyet o paboTe, MPOMEKYTOUHOE
COCTOHIN TECTUPOBAaHUE
Monyns 4 |IIp 1 AHanu3 mpoueccoB 3 4 4 Komnnexr 3agannii s [p 1

CPYKTYpOOOpa30oBaHus CTaICH.
[MocTpoeHne TepMUIECKUX KPUBBIX
oxnaxjaeHus. Pacyer konuuecTsa
(ha30BBIX COCTABIISIONIUX.
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
(pa3zen) i (yaeBHoii paBoTbI) p . Banabl THE, 4. KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monyib 4 |Jlex 2 | [lnarpamma «Fe-Cy» 3 2 Bomnpocsr k 3auety 26-28
CrtpykTypoobpa3zoBaHue
yyryHoB. ®opmupoBanue
METaJUIMYE€CKOU OCHOBBI
rpaUTU3UPOBAHHBIX YYTYHOB.

Monynb 4 | JIa6 2 Hccnenosanue CTpyKTyphl 3 2 5 Kommekr 3ananuii k j1.p.2
0enbIX U TpadUTH3UPOBAHHBIX Otuer no paboTe, IPOMEKYTOUHOE
YyIr'yHOB METOJIOM TECTUPOBAHUE
MHUKpOaHaJu3a.

Monyib 4 |Jlex 3 |IIpeBpamienus B yriepoaucToi 3 2 Bomnpocsr k 3agery 30
cTanu npu Harpese. Poct
AayCTCHUTHOI'O 3€pHA IpH HArpeBe.

Mopyns 4 |JIa6 3 | Onpenenenune pasmepa 3epHa 3 2 4 KomruiekT 3aganmii k 1.p.3
CTajJu METOJIOM MUKpOaHaIn3a. Ortuer o padote, MPOMEKYTOUHOE

TeCTUPOBAHUE
Monyns 4 |Ilp 2 | Ananu3s quarpammsl 3 4 4 Kommuekt 3amanuii aus [p 2

M30TEepPMHUYECKOT0 pachaaa
ayCTEHUTA.
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monynb 4 |Jlek 4 | M3oTepmudeckuii pacnan 3 2 Bonpocer k 3a4gery 30
MIEPEOXIIAKICHHOTO ayCTCHHTA.
Bnusnune CKOPOCTH OXJIAKACHUS Ha
JUCTIEPCHOCTH (hepPUTO-
IIEMEHTHUTHBIX CMECEM.

Mopnyns 5| Jlex 5 | Knaccudukaius Buios 3 2 2 Bompocsr k 3auery 32,37
TEPMHUYECKOH 00paboTKH.
[Mapametpst TO u dakTopsl,
piusrone Ha Hux. Omxuru 1 u 2-
To poaa. TexHomornyeckne
napameTpbl, Ha3HaueHKe, BBIOOD
PEXKHMMOB.

Monyns 5(J1a6 4 | OTxur u HopManu3ays 3 2 4 KommuiexT 3aganuii k 1.p. 4
YIIEPOJUCTON CTAIIH. Otyet mo padboTe, TPOMEKYTOUHOE

TECTUPOBAHUE

Monyns 5 | TIp 3 Hasnayenne OCHOBHBIX BH/IOB 3 4 4 Kommnekt 3amanuii st [p 3
OTXKHUT'a U aHAJIU3 I[e(i)eKTOB,
YCTpaHUMBIX OTKUTramu 1 u 2
POJIOB.

Monyie 5 |JIlexk 6 | IIponeccsl, nmpocxoasimue B 3 2 Bomnpocsr k 3auety 37

Je(hOPMUPOBAHHBIX CILIABaX MPH
HarpeBe. CyITHOCTh B CTaTUHHOCTD
PEKPHUCTAITN3AIMOHHBIX
IPOIIECCOB.
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Bun
. ®opMbI TEKYyLET0
Mopnyasb | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, Hurepak P i
9 N Banabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Mopnyns 5 |JIaG 5 | PekpucrannnsaiunoHHbIi OTXKAT 3 2 4 KommekT 3aganuii Kk j1.p. 5
CTajIen. Otuer no paboTe, MPOMEKYTOUHOE
TeCTUPOBAHUE
Mopyns 5 |Jlek 7  |MapreHcuTHOE peBpalieHue. 3 2 Bormpocs! k 3auery 31
Oco0eHHOCTH, KHHETHKA.
Monyns 5 |IIp 4 dopMUpOBaHUE CTPYKTYPBI CTasICH 3 4 4 2 Kommnekt 3aganuit as [p 4
B IIpoLiecce 3aKalKku. BiausHue
TEXHOJIOTUYECKUX [TapaMeTPOB
3aKaJIKi Ha CTPYKTYpPY U CBOICTBa
crajieil.
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monyns 5 |Jlexk 8  |3akanka ¢ nonuMophHbIM 1 6€3 3 2 Bompocsr k 3auery 31,33,39
NOAUMOP(GHOTO TPEBpPAICHHS.
Bunapl 3axkanku. Bausiaue
coepXKaHus yriepoaa u
JIETUPYIOLIUX JJIEMEHTOB Ha
MAapTEHCUTHOE MPEBPAIICHUE.
Crioco6s1 3akanku. [Ipsmoe u
o0paTHOE MapTeHCHUTHBIC
npeBpanieHus IPPeKT namsaTu
(bopMmBlL.

Monynb 5 |JIab 6 | 3akanka yriepoaucTon u 3 2 3 2 KommiekT 3aganuii x 1.p.6
JIETMPOBAHHON CTAIIH. Otyer o paboTe, MPOMEKYTOUHOE

TECTUPOBaHUE

Monyne5 |Jlek 9  |IlpeBpaienus npu oTImycke. 3 2 - Bomnpocsr k 3auetry 34-36
DopMHUPOBAHUE CTPYKTYPHI CTANIEH
B [IPOLIECCE OTITYCKA.

Mopyns 5 |1Ip 5 AHanu3 1 BEIOOp PEKUMOB 3 2 4 2 Kommnekt 3ananuit ans [p 5

otnycka craieit .dopMupoBaHue
CTPYKTYpBI CTajieil B mporecce
OTIyCKA.
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banabl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThbI
Mopnyns 5 |JIab 7 | OTiyck yriepoaucTo cranm. 3 4 5 2 KommekT 3amanuii k 1.p. 7
Otuer no paboTe, MPOMEKYTOUHOE
TeCTUPOBAHUE

Monynsb 5 |Jlex 10 |IIpouecce crapenus. Biusnue 3 2 - Bomnpocsr k 3auety 39
TEMIIEpaTypbl U BPEMEHHU BbLACPKKU
Ha CTPYKTYpY U CBOICTBa
CTANCHOINUX CTITABROR.

Monynb 5 |JIa6 8 | Biusnue konuuecTsa yriuepona Ha 3 2 5 2 KomruiekT 3aganuii K 1.p. 8
TBEPAOCTD 3aKaJICHHOM OT4er o paboTe, MPOMEKYTOUHOE
YIIEPOIUCTOM cTamnu. TeCTHPOBAHHE

Monyss 5 |Jlex 11 | IIpokanuaemocTs u 2 Bomnpocsr k 3auery 33,38
3aKaJMBaeMOCTh CTaJICH. 3
JlerupoBaHHbIE cTAN.
Knaccuduxaryst JID 1o BiusHuIO
Ha ToIuMOp(HU3M U IO
B3aUMOJIEUCTBHIO C YIIIEPOJIOM

MonyneS |JIa6 9 | BriusHue CKOPOCTH OXJIaXI€HUS 3 4 5 KommuiexT 3aganuii k 1.p. 9

Ha TBEPJOCTb YIIEPOAUCTON
CTaJIH.

Otuer no paboTe, MPOMEKYTOUHOE
TeCTUPOBAHUE
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banasl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monyib 5 |Jlex 12 | Bausnue nerupyromux 31€MeHTOB 3 2 Bormpocs! k 3auery 38
Ha (ha30BBIC MPEBPAILCHUS B CTAJISX.
BinsiHMe nerupyronmx 3J1€eMeHTOB
Ha TEXHOJIOTMYECKUEC MapaMETPhI
TO.

Monynsb 6 |J1a6 10 |BrnusiHue nerupyrommx 3 2 4 - KommiekT 3ananuii x a.p. 10
AIIEMEHTOB Ha MPOKAJINBAEMOCTb Otuer 1o paboTe, MPOMEKYTOUHOE
CTalld, OTIPEAETAEMYIO METOAOM TeCTUPOBAHUE
TOPLEBOM 3aKaJIKH

Mopyns 5 |IIp 6 Br160op craneii mo 3ajaHHBIM 3 4 4 Kommnekr 3aganuii ais [p 6

MMPOYHOCTU U MPOKAIIMBACMOCTHU.
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MUKPOCTPYKTYPY U TBEPIOCTh
YIJIEPOAUCTON CTAJIH.

Bun
. ®opMbI TEKYyLET0
Mopnyasb | yueono | Haumenoanue tem 3anatuii | Cemect | O0bem, Hurepak P i
9 N Banabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monymu |Cwm.p. |CamocrosarensHas paboTa mo 3 53,75
45 M3YUYEHHUIO CIIEIMAIbHOMN

JTUTEPATYPHI U OPOPMIICHUIO

mab0paTOPHBIX U MPAKTHIECKUAX

pabor.
Monynu 3| TTA [IpomexyTouHas aTTecTalus 3 0,25 -
Monyib 6 |JIek 13 | Xumuko-tepmuueckas 00paboTKa. 2 - Bomnpocsl k 3auety 39,40

CYI]_IHOCTB, OCHOBHBIC BHBI U UX

Ha3HA4YCHHC.
Mopyns 6 |JIa6 11 | Biusaue nemenTanuu Ha 3 2 5 KowmmekTt 3aganuii x 1.p. 11

Otyet o paboTe, MPOMEKYTOUHOE
TeCTUPOBaHUE
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Monyab
(pa3nein)

Bun
y4eOHo

i
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueoHo¥#i paGoThI)

Cemect
p

Oonbem,

Banasl

Hurepak
THB, 4.

®opMbI TEKYLIETO
KOHTPOJIA (HAMMeHOBaHHe
OLIEHOYHOI'0 CpeaCTBA)

Mopyns 6

IIp 7

MUKpPOCKOITUYECKUX I aHATIN3
A30THPOBHHBIX CJIOEB.

Ananus JOCTOMHCTB U HEAOCTATKOB
ocHOBHBIX BUA0B XTO

Komnnexr 3anannii nus [p 7

Mopyns 6

Jlek 14

Tepmo-mexanmdeckas 00padoTKa.
OcHoBHbIE BUIBL. OCOOEHHOCTH
(bopMHPOBaHUS CTPYKTYPHI CTAJICH
u crtaBoB npu TMO.
WHCTpyMEHTaIbHBIE CTAJIN.

Bomnpocs! k 3auery 40,41

Mopyns 6

IIp 8

Knaccudukamus 1 MapKupoBka
CTajei v 4yryHOB.

Kommnekt 3aganuit as [p 8
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banabl KOHTPOJIA (HAMMeHOBaHHe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI

Monyne6 |Jlex 15 |LiBeTnsle crunaBel ( MEOHBIE,
AJIIOMHHHECBBLIC, MAaIrHUCBEIC,
TuTaHoBbIe). OcoOeHHOCTH
CTPOEHHE, CBOWCTB, HA3HAUCHHE

Monayns6 |Jlex 16 |Kommosuimonnsie u 3 2 2 Bomnpocsr k 3auery 42-44
HaME€TaJULIMYECKUE MaTCpHabl.
Oco0eHHOCTH UX CTPOCHUS U
cBoiicTB. O0NacTH MPUMEHEHNSI.

Monysb 6 |JIab 12 |3akanka u crapenue 3 4 5 KowmrmiekT 3aganuii x 1.p. 12
AJIFOMHHHCBOTO CIIJIaBA. Ortuer o padote, MPOMEXKYTOUHOE

TeCTUPOBAHUE

Mopyns 6 |11Ip 9 Knaccupukanus 1 MapkupoBka 3 4 4 - Kommnekr 3aganuit ais [p 9
OBCTHBIX CIIJIaBOB.
CamocrosTenpHast padoTa 1o 3 38

U3YYEHUIO CIICHUATbHOM
JTUTEpaTypsl 1 0(OPMIICHHIO
J1a00PAaTOPHBIX U MPAKTUUECKUX
paoor.
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Bun

®opMbI TEKYLIETO

Moayasb | yueono | HaumenoBanue tem 3anustuii | Cemect | O0bem, Hurepak
9 N Banasl KOHTPOJIsI (HAMMEHOBaHUe
(paznen) i (yueoHo¥#i paGoThI) p . THB, Y.
OLIEHOYHOI'0 CpeaCTBA)
padoThI
Monynu ITocemaemocThb 3 10
4-6 bb
Monynu TecT UTOrOBBIN 3 2 100 HroroBoe TecTupoBaHue
4-6
Hroro:; 180 100+100

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

(Texyuuii peiiTunr + Pe3yabTaTt HTOroBoro recrupoBanns)/2+ bb
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5. O0pa3oBaTre/ibHbIC TEXHOJIOTHH.

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

- TEXHOJOTUM TPATUIIMOHHOTO O0O0ydeHHss B (opMe JEKIHM, Ja0opaTOpPHBIX,
MPaKTHYECKUX PabOT U CaMOCTOATEILHOM pabOThI CTYJIEHTOB;

- TEXHOJIOTHs OaTbHO-PEHTHUHTOBOM CHUCTEMBI OIIEHKH YCIIEBAEMOCTH CTYACHTOB,
BKJTFOYAsi TECTUPOBAHUSA KaK (hOPMYy KOHTPOJIS 3HAHUH CTYICHTOB.
-HH(POPMAIIMOHHBIE TEXHOJOTUU (BH3yaJIbHBIE JICKIIHH C HCIIOJIb30BaHHEM
MPE3CHTAIMOHHOTO METO/1a O0OYUYCHHS).

- 3JIEMEHTHI MPOOJIEMHOr0 OOy4YEeHHUsI B BUJE HAJIMYHUs BOMPOCOB MPOOJIEMHOTO
XapakTepa B MPaKTHYECKUX U JabOpaTOpHBIX paboTax | TpeOOBaHMI aHaIM3a
MOJYYEHHBIX PE3yJIbTATOB C MOCIEAYIOIUIUM BBIBOJOM MO SKCIEPUMEHTAIBHBIM U
pacUeTHBIM JJAHHBIM.

6. MeToguyeckue yKa3aHusi M0 OCBOECHHIO U CUMIIIMHBI

Mertoauueckue peKOMEHJAlUU CTYACHTY U  TPENoJaBaTeNli0 W3JI0KEHBI B
METOJMYECKUX YKA3aHUSIX K J1a0OpaTOpPHBIM paboTaM:

1. YyeOHoe mocoOue st BHIIOIHEHHUS JJaOOPaTOPHOTO MPAKTHKYMa 110 KypCy
«MaTtepuaioBeicHUE) Il TEXHHUYSCKUX HAMpPaBICHUH MMOATOTOBKH
0axamaBpos/ I'.B. Knesnos [u ap.]. — Tompsrru: TI'Y, 2016.- 170 c.

7. OneHo4YHbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpoOMpyemMoii
Cemectp KOMIIeTeHIMH (WIH ee
YACTH)

HaunmenoBanue
OLIEHOYHOI0 CPeACTBA

2,3 OIIK-3 Mu TKM1

Tecrosble 3amanmsa:NeNe 1-246

JIab p.Ne 1-3,12,13 IMpaxT.p.Nel,7,8
Bompocsr k 3auery: NeNe 11-15,18,22
Mu TKM2

TecroBsie 3amanus: NeNe 1-53, 218-375
JIa6 p.Ne 3-5 Ipakr.p.Nel-3

Bomnpocsr k 3auety: NoNe 32-44

2,3 OIIK-6 Mu TKM1

Tecrosble 3aganmsa: NeNe 247-501
JIab p.Ne 1,2, 4-6 IIpakt.p.Nel-5
Bompocsr k 3agety: NoNe 1-10,16-22
Mu TKM?2




Koxa xonTposmpyemoii
Cemectp KOMIleTeHIHH (WIH ee
YacTH)

HaunmeHnoBanue
OLIEHOYHOI0 CPeACTBA

TecroBsie 3amanns: NeNe 54-217, 376-500
JIa6 p.Ne 3, 7-12 IlpakT.p.Ne 6-9
Bomnpocs! k 3auety: NelNe 23-31

7.2. TunoBbIe KOHTPOJIbHbIE 32/IAHHUS WM HHbIE MATEPHAJIbI, HEOOX0AMMBbIE /LIS

TEeKYIero KOHTPOJIst

Mu TKM 1

P w

7.2.1. KoMIuleKT 3a1aHuii K J1a00opaTopHOi padoTe.

Tema: «TUITBI KPUCTATUTMIECKUX PEIICTOK M X OCHOBHBIC XapaKTCPUCTHKI
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BeimoanuTs 3amanus kK 1abopatopHoii padbore.

[110cKOCTh B KyOMYECKOM KPUCTAIIIE OTCEKAET Ha KOOPIMHATHBIX OCSIX OTPE3KHU, PaBHbIC a; 2B;
¢. Onpenenuth Kpuctayuiorpaduueckue nuaekcol miockoctu (hkl)?
[TocTpoiiTe MPOCTPAHCTBEHHOE H300pakeHHE IIOCKOCTeW (Ha mpuUMepe Ky6a) HUMEIOIIHX

kpucrautorpadpuyeckue uagekcer (110); (111); (112); (321); (1 10) (1 11); (1 1 1)
Omnpenenute CMMBOJI HalpaBlieHUs, IpoxoAsiero yepes Touku (0, B/3, ¢/3).
HOCTpOHTe MPOCTPAHCTBEHHOE HU300paxKeHue clenyommx: HaHpaBJ‘IeHI/II/I B Ky6e [100]; [010];

[001]; [100]; [010]; [0017; [110]; [101]; [011]; [111]; [111]; [111]; [1217; [1 L11]; [111];

[11 l] [1117;[211]; [311].
[loacuuraiiTe yncao0 aTOMOB B siueiiku U KoopauHauuroHHoe uucio At OLK u 'K u I'TTY
pEIIETOK.

B) Bemonsuth 5 3agaHuii U'TOrOBOro TeCTa.
BapuanT 1 (1 emre 10 BapuaHTOB TECTOB)

1. K cJ10KHBIM KPUCTAIINYECKUM PELIETKAM OTHOCHT ...
1. KpuCTaIIIMUECKUEe KyOUUYECKHE PeIIEeTKH

2. pemeTKu ¢ OOJBITUM KOJTUIECTBOM aTOMOB
3. peleTKy, y KOTOPBIX Ha JIOJ0 AJIEMEHTAPHON SYSHKHU MPUXOIUTCS 00Jiee OJJHOTO aToMa
4. pelieTKku, y KOTOPBIX Ha JIOJIO AJIEMEHTAPHOU SIYEHKH MPUXOJUTCA OJIMH aTOM

2. BribepuTe cooTBETCTBYIOMME Xapakrepuctuku 11 I LK pemerku:
l.a=b=c; a=Pp=y=903; K=12;x=0,74

2.a=b=c; a£ZB=y=903; K=8;k=0,68
3.a=b#c;, a=p#y;, '=12;x=0,74
4. a=b#c; a=f#y; K=12;x=0,56
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3. Ykaxxute 0003HaUEHU IJIOCKOCTH B UHIeKcax Muiuiepa .

1. (1 10)
e 2. (101)
T S 3. (011)
L™ < 4. (110)

e o

//,f*”f /’/
/
/

-] 1. [112]
,_71” 2. [221]
e 3. [212]

4. [121]

5. CBolicTBO, 3aKirOyarolleecs B HEOAHOPOJHOCTU CBOMCTB MaTepuala B pa3IUYHbIX
KpUCTAJIIIOrpapUuecKux HaNpaBiICHUSIX, Ha3bIBAETCA ...
1. m3oTponus

2. aHU30TPONUS
3. TekcTypa
4

. monumMophuzm

7.2.2. KoMIUIeKT 3alaHuii K J1adopaTopHoii padoTe.

Tema: «/le(peKThI KPUCTAIHYECKOI0 CTPOCHUSDY

Yactse 1. PaccunTaiite paBHOBECHYIO OO0 BAKAHCHUM MIPU TEMIIEpaTypax. —
196 °C; +20 °C; %Tn n %Tn 1 0,9T,; T, (mo abcomoTHoM mkaie). [loctporite rpaduk
3aBUCUMOCTH JIOJIM BAKaHCUM OT TeMIlepaTyphl. Pacuér caemaire .

1 ATIOMUHU S 5 IMUHKA
BapUaHT BapUaHT

2 30J10Ta 6 HUKEIIS
BapHUAHT BapHUaHT

3 KagMHUs 7 IUIATUHBI
BapUaAHT BapUAHT

29



4 cepebpa 8 MoIn0O1eHa
BapHaHT BapHaHT

Yacts 2. B pacuére Ha 1 cM® MeTaa oLEeHUTE: a) SHEPIUIO JUCIOKALMIA ITPU NX
MaKCUMAalbHO BO3MOYHOM IIoTHOcTH ~102 ¢M ; 6) sHepruro BakaHCUM HpPH HX
MaKCUMaJIbHO BO3MOXXHOW pPaBHOBECHOW KOHIICHTpanuu (BONHM3W TeMIEpaTyphl
raByieHus). Pacu€r cnenaiite .

1 BapuaHT CBUHIIA 5 BapuaHT HUOOHUS
2 BapuaHT Meu 6 BapuaHT cepebpa
3 BapuaHT BaHa s 7 BapuaHT MarHus
4 BapuaHT o-)Keses3a 8 BapuaHT BaHaus

3amaHue BBINOJHSAETCA WHAUBUAYaJbHO, IO BapuaHTaM. BbIOOp HYXHOIO
BAapUAaHTA OCYLIECTBIIIETCS 110 HOMEPY B CIIMCKE T'PYIIIIBI.

7.2.3. KoMIuleKT 3a1aHuii K J1a0opaTopHOi padoTe.
Tema: «Makpo U MUKPOCKOTMYECKHI aHAJIU3 CIUIABOB)
A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.
b) BeimoanuTs 3ananus kK 1abopatopHoii padbore.

1. IlpurotoButh Makpouuind. BeigBuTh Ha Makpouude nedeKThl, HAPYIIAOIIKUE CIUIOIMIHOCTD
MeTallia, JUKBalMIo cepbl U Gocdopa, cTpoeHue JIUTON CTallu, BOJIOKHUCTYIO CTPYKTYPY U T.JA. U
3apUCOBAThH UX.
2.KpaTko onucath METOIUKY IPUTOTOBJICHUSI MUKPOIILTH(]A.
3.UccnenoBaTh MUKpPOCTPYKTYpPY CTald WJIM 4YyryHa J0 W TIOCIE€ TpPABIECHHS. 3apUCOBaTh
HaOJI0IaEMYI0 MUKPOCTPYKTYPY CTall UJIM YyT'yHa

b) Bemonuuth 5 3agaHuii KTOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1.MukpocTpyKTypa CIUIaBOB —3TO..
1. T KpUCTAIIIMYECKOTO CTPOEHUS
2. 3epHa WIN KPUCTAJUIUTHI, BAUMBIE B ONITUYECKUI MUKPOCKOT Ipy yBenuueHuu 100-
500pas3.
3. Ctpyxtypa nedextoB KP, BuanMas B 3J1€KTPOHHBIH MUKPOCKOII.
4. CtpoeHue cIutaBa, BUIUMOE IIpH yBenndeHun B 10 pas.
2. YKaXuTe MpaBUIIbHYIO TIOCIE0BATEIbHOCTD ONEpaluii IPH U3rOTOBIEHUH MUKpOULTH(A.
1. Beipeska
2. TpaBnenue
3. Hlnudosanue
4. IlonupoBanue
3. Metox baymana npesHa3zHaueH 1. ..
1. BBISIBIEHMSI MAKPOCTPYKTYpPBI JTUTON CTaJIN
2. BBISIBJICHMSI pacpeIesIeHNs] HEMETAIITNYECKUX BKIIIOUEHUI
3.BBISIBJIEHUS] HEOTHOPOTHOCTH paclipeieNeHus! (JIMKBAIH) Cephl
4.BBIABIICHUS TPAHUI] 3€PEH
4. ITonupoBaHue MUKPOILIH(A TPOBOIAT C LEIBIO. . .
1. ycTpaHeHus H300pakeHUs IOBEPXHOCTH
2. BBIABJICHMSI TPAHMULL 3€pEH
3. BBIABICHUS MAaKpOJEPEKTOB
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4. BBISIBIICHHS HEOTHOPOJHOCTH pacripeiesieHus (JuKBaun) gpocpopa
5. Pazpemaromas cnocoOHOCTb MUKPOCKOIA - 3TO. ..

1. BenmmuuHa, oOpaTHas HAUMEHBIIEMY PACCTOSHHIO MEXIy JBYMS
BOCIIPUHHUMAEMBIMHU OT/ICTHHO

2. HAUMEHBIIIEE PACCTOSTHUE MEXKIY OTIEIBHO HAOIIOJaeMbIMU O0BEKTAMU

3. BemMyMHA yyacTka oOpaslia, BUIUMOIO B Mpudope

4. BelMYMHA, NPONOPLMOHAIBHAS HAUMEHBIIEMY DPACCTOSHUIO MEXKIY JBYMs TOYKaMH,
BOCIIPUHUMAEMBIMU OTAEIIBHO.

TOYKaMH,

7.2.4, KoMIUIeKT 3a/1aHuii K J1abopaTopHOii padoTe.

Tema: «/cnpiTanus marepuanoB Ha OJHOOCHOE pacTsDKeHHE 10 paspeiBa. OmpenencHue
MEXaHUYECKUX XapaKTEPUCTUK MPOYHOCTHU U IIIACTUYHOCTH))

A) OpopMuUTh OTUET 1O TeME PadOTHI.
b) BeinmoaHuTh 3a1aHUs K PAKTHYECKOUW padoTe.

1.38.pI/ICOBaTb AAHHYIO BAapUaHTOM KPHUBYHO PACTSKCHHUA B KOOPpAHWHATAX «YCHIINMC F -
YAJIMHCHHUC Ag » W BBIIIOJIHUTH CJICAYIOIICC:

2. mpeobpa3oBaTb B JuarpaMMy C OTHOCHUTEIBHBIMH KOOpAMHATaMU «HANpPsHKEHUE O -
OTHOCHUTENbHAs aedopManus & »;

3. 10 mpeo6pa3oBaHHOI AUarpaMMe ONpeeNnnTh CIeAyIOIe MEXaHnIecKue cBoiicTea: E -

MOJLyJIb YIIPYTOCTH, O W O, - IPe/ies TeKy4eCTH, Oy - IPEIeN IPOYHOCTH, O - OTHOCHTEIBHOS
YJUIMHEHHE, a -CTaTUYECKYIO BA3KOCTh, D-MOTy b MIaCTUYHOCTH.
Bapuanr 1 (1 emte 9 BapuaHTOB AUarpamMm pacTsHKEHUs )

BmaHT 1 (cmas AVi3)

12

Farpyska, kH

T T T T T T

0 2 4 6 8 10 12 14 16 18
YirmHeine w
B) Bemonuuth 5 3aaHuii H'TOrOBOro TeCTa.

Bapuanr 1 (1 emte 10 BapraHTOB TECTOB)

1. YxaxuTte BIUsSHNE IPUMECEH HA MEXaHUYECKUE CBOMCTBA KpHUCTAJIA MPH MIIACTUYECKOM
nedopManuu:
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CHUXAIOT UCXOJHYIO MPOYHOCTh U MOBBIIAIOT IJIACTUIHOCTD

YBCIIMYUBAKOT UCXOAHYIO ITPOYHOCTh U CHUXKAIOT INIACTUYHOCTD

woho=

IIPOYHOCTH U IUIACTUYHOCTb HE U3MEHSETCS
4. NOBBIIAIOT IPOYHOCTH U IJIACTUYHOCTH
2. IlpenenoM BIHOCIUBOCTHU HA3bIBAIOT. ..
| .HampspKeHHe, IpU KOTOPOM MaTepHall BBIAEPKUBAET 3aJaHHOE YHMCIIO LIUKIIOB HATPYKCHUS
2. HampshDKeHHe, NpU KOTOPOM MaTepuai BbLIIEP)KMBAET HEOIPAHUYEHHOE YHUCIIO LHKIIOB

HarpyXeHus

3. HamnpsKeHHeE, 110 JOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pylLIeHHUe

4. HampsDKeHUe, MpU KOTOPOM MaTepuasl BbIIEPKUBACT MUHUMAJIbHOE YHUCIO IMKJIOB
Harpy>KeHus

3.Ilpu UCHBITAHUYU Ha pacTsDKEHUE 00pas3el] HAarpy3WjiH JI0 HANpsDKCHUsS G1, TIOCIE Yero HarpyskKy
CHsiTM. BennurHa OTHOCUTENBHOTO Y/UTMHEHUST 00pa3ia (puc.) COCTaBIIsET:
1.20% 2.8% 3. 4% 4.2%

24 3 20 £(%)

4. TBepnocts o bpunemnto yCHOBHo o0o3Havaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BriOepuTe NpaBHWILHYO MOCIEIOBATEIIEHOCTD 110 BO3PACTAHUIO BEJTUYHH
1. oB; oT1; Oonnt
2.0T, o, OB
3. omm; oT; OB
4. onm; OB; OT

7.2.5. KoMIuIeKT 3a1aHUH K J1abopaTopHOii padoTte

Tema: «VcripITanust MaTepruasoB Ha TBEPIOCThHY
A) OpopMuUTH OTYET IO TEME J1abOopaTOPHOU PabOTHI.

b) BemonuuTh 3a1anus k 1abopaTtopHoit padore.

1.Jls1 mpenmoskeHHBIX MapOK CIUIABOB IMO00paTh METOI U3MEPEHUS TBEPIAOCTH.
2.13mMepuTh TBEPIOCTH 00pa3IIOB.

3.IlepeBectn nonyyeHHble 3HaueHus TBepAocTH B HB. PaccunTtaTe nmpounocTs o bpunento.
B) Beimonuute 5 3agaHuii UTOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1. TBepaocThiO Ha3BIBAIOT. ..

1. cnocoO6HOCTH BO3BpalllaTh epBOHAYaIbHBIE (HOPMY M pa3Mephl MOCIIE CHATHUS HArpy3KH
2. cnocOOHOCTH MPOTUBOCTOSITH BHEAPEHUIO JPYroro 0ojee TBEPOro Tena
3. cOCOOHOCTH MPOTUBOCTOSITH TUHAMUYECKUM Harpy3kam
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4. cnocoOHOCTh COXPaHATh OCTATOYHYIO J1e(hOPMALIHIO ITOCIIE CHATHUS HarPy3KU
2. OnpenenuTe COOTBETCTBHE YCIOBHBIX 0003HAUCHUI MEXaHUYECKHM CBOHCTBaM MaTEpPHAJIOB:

l.os 1. TBEpOCTD

2.0% 2. INIACTUYHOCTh
3.HB 3. ynapHas BSI3KOCTh
4 KCT 4. IpOYHOCTH

3. Merox PokBenna npeaHa3zHaveH i U3MEPEHUS TBEPOCTH. . .
1. Msrkux matepuaioB
2. TBepabIx MaTepuaoB
3. TloBepXHOCTHBIX CIIOEB
4. W MATKHX U TBEPABIX MaTEPHAIIOB.
4. YkaxuTe MaKCUMaJIbHOE YCUJIME [TPU U3MEPEHUH TBEPJOCTH O Bukkepcy.
1. 3000kr
2. 150 kr
3.100 kxr
4. 500r
5. MukpoTBep0CTh 0003HAYACTCH. . .
1.HB
2. Hpu
3. HRC
4. HV

7.2.6. KomiuiekT 3aiannii k 1adoparopHoii padore.
Tema: «Onpenenenue yaapHoi BI3KOCTH MaTepHaIOB»
A) OpopMuUTh OTUET MO TEME J1a0OpaTOPHOU PabOTHI.
b) BeimonuuTh 3a1anus k 1abopaTopHoii pabdore.

1.IlpoBecTn ynapHbIE UCTIBITAHUS HA U3MHO 00pa3lloB CTAIN IPU PAa3IUYHBIX TEMIIEpaTypax.
2.PaccunTarh 3Hau€HUE yJapHOH BA3KOCTU MaTepuaa.
3.IToctpouTtsh rpaduk TemrepaTypHOU 3aBUCUMOCTH YIapHOH BSI3KOCTH MCCIIETyEMOU CTaIH.
Onpenenuts TeMIEPATYpHBIN MOPOT XJIaJIHOJIOMKOCTH.

B) Bemonsuth 5 3agaHuii U'TOrOBOro TeCTa.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. X1a1HOJIOMKOCTbIO Ha3bIBAIOT:
1.YMeHbl1eHNE Ipesiena MPOYHOCTH IPU TOHM)KEHUH TeMIIepaTyphl
2.YMenbleHne ko3 duiirenTa TMHaMUYeCKON BSI3KOCTH MPU MOHUKEHUH TEMIIEPATyphI
3.YMmeHbl1eHne (PU3NUECKOTO Mpejiesia TeKyYeCTH IpU MOHKEHUH TeMIIEpaTyphbl
4.YBenuueHue mnpejena NpoyHOCTH MPU MOHMKEHUU TeMIIepaTyphbl
2. Vnapnas Bsazkocts KCU onpenenser:
1. Y nenpHyro paboTy 3apOXKIACHUS U PACTIPOCTPAHEHUS TPEIIUHBI.
2. YenbHyto paboTy pacnpoCTpaHEHUS TPEIIUHBI.
3. Paboty pa3pyieHus npyu JUHAMUYECKUX HAarpy3Kax.
4. PaboTy muiacTuueckoi gedopMaiiiy mpu JMHaAMHUYECKUX HarpysKax.
3. Ts0 — 3TO TeMIiepaTypa UCIIBITAHUM:
1. T=50°C
2. ipu kotopoit KCU = 0,5 MIx / m?
3. npu xKotopoii Habmogaercst 50% BA3KON cOoCTaBIAOLICH B M30Me 00pa3ua
4.T =-50°C
4. Onpenenute GPaKTOPbI, KOTOPHIC CABUTAIOT MOPOT XJIATHOIOMKOCTH U3 MOJIOKEHUs 1 B
II0JIO’KEHUE?2 !



l.yMeHblIeHHE pa3Mepa 3epHa

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

5. VKaxuTe NpU3HaKU BSI3KOTO pa3pyLIEHUS:

l.0oTcyTCTBHE «IIEHKU» HA 00pasie

2. KpUCTANIMYECKUH U3JI0M

3. BBICOKAsI CKOPOCTh PACIIPOCTPAHCHUS TPEIIUHBI
4, yaneyHbli U3JI0M

7.2.7. KoMIUIeKT 3alaHuii K J1abopaTopHoii padoTte.

Tema: «AHanu3 xapakTepa paspylIe€HHMs METaIJIOB U CIUIaBOB ((pakrorpaduyeckuii
aHaJIn3)»

A) OopMuUTh OTUET 110 TEME NMPAKTUUECKOTO 3aHATHS. .
b) BeInoaHuTh npakTuyecKue 3aJaHus.

1.IlpoBecT uAEHTHU(PUKALNIO U3IOMOB (YCTAaHOBUTH BHJ H3JIOMOB) M3 Habopa H3JIOMOB
MCTANIMYCCKUX MAaTCPHUAJIOB. PaCCOpTI/IpOBaTI) HU3JIOMBI 11O BUIaM.
2.3aMepUTh OTHOCUTENIBHOE CYXEHHE 00pa3lloB Y HOBEPXHOCTH XPYIKUX U BSI3KUX U3JIOMOB.
3. 3aMepuTh [UTMHY YCTATOCTHBIX 30H Ha MMOBEPXHOCTH YCTAIOCTHBIX M3JIOMOB. 3apHUCOBATh M3JIOM U
0003HAYUTH 30HBI HA YEPTEKE.
B) Bemonnuth 4 3aaHusi UTOTOBOTO TECTA.

BapuanT 1 (1 enie 8 BapHaHTOB TECTOB)
l.®pakTorpaduueckuii aHaINU3 MO3BOJSET ONPEEINUTD:
1. momaap BSI3KOM COCTaBIISIIONICH B M3lIoMe 00pasiia.
2. yaapHYIO BSI3KOCTh CIUIaBa
3. yCcTajaoCTHBIE XapaKTEPUCTUKY CILJIaBa
4. TBEPIOOCTH
2.YKaxnuTe NpU3HAKHU BA3KOTO PA3PYLLIECHUS:

1.06pazoBanue «eikn» Ha oOpasie

2. KpUCTAJUNTMYECKUN H3JIOM

3. BBICOKasi CKOPOCTh PacIpOCTPAaHEHHS TPEIIHHBI

4. yanieyHblil U3J10M
3.Ykaxure GakTopsl, KOTOPbIE OMPEAEISIOT XPYIKOE pa3pyllieHne, Kak Hanbosee omacHoe:

1. KpUCTaIIMYECKUI U37I0M

2. HU3Kasi CKOPOCTh PACTIPOCTPAHEHUS TPEIIUHBI

3. OTCYTCTBHE 3HAYUTEIBHOI MpeIBapUTEIbHON qedopManuu

4. BBICOKAasl CKOPOCTb PAaCIpPOCTPAHEHUS TPEIINHBI
4.YxaxuTe BUJ pa3pyLICHHs], TpU KOTOPOM Ha TIOBEPXHOCTH U3JI0Ma HAOIIONAIOT 3 30HBI:
30Ha CTAOMIIBHOTO POCTA TPELIMHBL; 30HAa YCKOPEHHOTO Pa3BUTHS; 30HA JI0JI0MA.
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1.Bsi3KO€ pa3zpylieHne

2. yCTaJlOCTHOE pa3pyllieHue

3. XpYIIKO€ pa3pyllieHHe

4. YaCTUYHO BSI3KOE, YACTHYHO XPYIKOE

7.2.8. KoMIuteKT 3a/1aHuii Kk JJabopaTopHoii padoTe.

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

b) Brinoanuts 3aganus Kk 1abopatopHoi padbore.

1.3adukcupoBaTh TeMIepaTyphl CIUIABOB IPU OXJIAXIEHUH yepe3 Kaxblie 30 cek.

2.HOCTpOI/ITI) TCPMHUYCCKUEC KPUBLIC OXJIAXKACHHW A CIIJIABOB U OIPEACTINTD KPUTUUCCKUEC TOYKH (1)8.30BI)IX

MPEBPAILCHUH.

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

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

Bapuant 1 (u enie 10 BapuaHTOB TECTOB)
1.HazoBure TumIm CIlJIaBa, KOTOPOMY XapaKTCpHA AaHHAsA KPUCTAJUIMYCCKAA pCHICTKA

1. TBepablii pacTBOp BHEIPEHMUSL.

2. TBepablii pacTBOP 3aMEIICHUS.
3. XumMu4eckoe coeIMHeHHeE.

4. MexaHuuecKkas CMECh.

2. Kputndyeckum 3apopliieM Ha3blBaeTCs
1. 3aposii TBepa0i (pasbl
2. TaKOM 3apOJIBIII, POCT KOTOPOTO COMPOBOXK/IAETCS MOBHIIIEHNEeM dHeprun [ 'ud0ca.
3. 3apOJIBIII CLIOCOOHBIH K POCTY.
4 xpucTauIMdecKas YacTUIA TPHAMECH.
3.IlpaBuso ¢a3 umeer BUL ......

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

4.Ha pucyHke npejicTaBjieHa darpamMma ......
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1.01HOKOMITOHEHTHAS

2.C XMMUYECKUM COEIMHEHUEM.

3.C oTCYTCTBHEM PacCTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSIHHH.

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

1.cTeneHb nepeoxIaXaACHUS CUCTEMBI.

2.pa3Mep KPUTHYIECKOTO 3apOIbIIIa HOBOU (ha3sl.

3.TeMreparypa CUCTEMBI.

4.pa3HOCTh TEPMOJUHAMUYCCKIX MTOTCHITUAIOB (ha3.

7.2.9. KoMIuteKT 3a1aHuii K JJabopaTopHOii padoTe 1Mo Teme:
«Ananus auarpamMm COCTOAHUA IBYXKOMIIOHCHTHBIX CUCTCM>»
A) BBINOJIHUTH UHIMBUAYATLHOE 3a1aHHUE.

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

a) YCTaHOBUTD THUII IaHHOM JTMarpaMMbl;

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

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

I) OIpeNeauTh YHMCIO CTENeHed CBOOOJBl CIUIaBa B €ro KPUTUYECKUX TOYKaX UB
TEMIIepaTypHBIX HHTEpBaJaX MEXIY KPUTHUECKMMHU TOYKaMH 1o paBuiy ¢a3 'm60ca u mocTpouTsb
KPUBYIO OXJIAXKACHUSI 3TOTO CIIJIaBa B KOOPJAWHATaX TeMIlepaTypa-Bpems;

1) ONpEeNeNuTh Ui 3aJaHHOM BapHMaHTOM TeMIepaTyphl CIUlaBa cocTaB (a3 U BECOBOE
cooTHoIeHue ¢as;

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

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

Bapuanr 1 (u enie 10 BapuaHTOB TECTOB)

1.Vkaxxure (ba3bl, HaxXoJdA1murueCs B paBHOBECHUHU HA JIMHHUN IIE AuarpaMmbl COCTOAHUA

I

. E

1.B + »xunkocts

2. A+HKUIKOCTH

3.A+ B + xunxoctb
4.A+B

2. Yxaxure KPHUBYIO OXJIAXKJACHUS, COOTBECTCTBYIOIIYIO CIIJIaBY |

11 2.2

3.@opmyiia, onpeaessomas KoJIMuecTBo TBepaoil (hasbl B Touke «by criiaBa [ umeer Bua

I

3.3

IT
L

=1,

I

4.4

ab

1. A=Z2%x100%
bc

2.A= bc x100%
ac

3. A= be x100%
ab

4. A=2%100%
bc

4.Yxkaxure cTpykTypy cmiasa || mpu komHaTHOM Temneparype

=,

IT
LT

I

lLa+p

2.B+A

3. B +aBrekruka (A + B)
4. B + aBTexTuka (o +f)



P w

5.VKaXuTe YHUCIIo cTeneHeil cBOOOABI B TOUYKE «a» cIuiaBa 1

1. Homp
« I 2. Onna
F 3. IBe
\E //"f_ 4. Tpu
1 3 ;
Y |
N " .

Mu TKM 2
7.2.10. KoMmmJjiekT 3a1aHuii K J1a0opaTopHOii padoTe.

Tema: ((MI/IKpOCKOHI/I‘ICCKI/Iﬁ aHaJIn3 MCTAJIJIOB U CIIJIaBOB. CprKTypa

YIJIEPOIUCTOM CTAJIH B PABHOBECHOM COCTOSTHHM»
A) OdopmMuTh 0TUET 110 TeMe JTabopaTOPHOI pabOTHI.

b) BeimoHuTh 3a1aHus K 1aOopaTopHOU padoTe.

BbruepTuTh AMarpaMMmy COCTOSIHHSL JKEJI€30-YIJIEpOJl Ha pPAa3BEPHYTOM JIUCTE OyMmaru.
Iloctpouts Tepmuueckue Kpusble oxyaxaeHusa i craned ¢ 0,3 %C; 0,8%C u 1%C ¢
yKa3aHueM (pa30BbIX NMPEBPALLIEHUN 1 KOHEUHOU CTPYKTYPHI.

ITpoBecTn MUKpOCKOnMYecKHil aHanu3 o0pa3uoB (5 mrt.). OnpeaenuTb MUKPOCTPYKTYPHI U
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMIHBIX CIUIABOB C Pa3JIMYHBIM KOJUYECTBOM
yriepoza (3 mrt.), 3BTEKTOUAHOTO U 3a9BTEKTOUIHOTO CIUIaBOB.

OmnpenenuTh KOJIUYECTBO yriiepoaa B oopasiax gosprekrouanoi ctamu (TOCT 1050-74).

VY CTaHOBHUTH B3aMMOCBSI3b MEXK/Y YIJIEPOJIOM U CBOWCTBAMHU CILIABOB, IOCTPOUTH IpaduKy MO
TaHHBIM TabJ. 1 (cipaBOYHBIC MaTEPHAIIbI).

B) Bemonsuth 5 3agaHuii U'TOrOBOro TECTA.

Bapuant 1 (1 emie 12 BapuaHTOB TECTOB)

1. Yro takoe dhepput?
1) Xumudeckoe coeTuHEHUE
2) Mexanuueckasi CMeCh
3) TBepasbIii pacTBOp YIJIEpOa B 0-XKEIe3e
4) TBepaplil pacTBOp YIJIEpOJIa B Y-’KEJIE3€

2. Kakyro cTpyktypy umeer cmas ¢ cogepxanuem 0,45 %C?
1) [epaut
2) ®epput + nepaut
3) @eppur + HEMEHTUT BTOPUYHBII
4) ®@epput + IEMEHTUT TPETUYHBIN
5) ®eppur

3. IIpu kaxoii TeMiepatype NpoucxouT oopazoBanue nepiaura B criase 0,50 %C?
1) Jluaus PSK
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=

2) Jlunusa GSK
3) Jlunusa SE
4) JIunus PG
5) Jlunus PQ

4. Kak BBIMJISAUT O MUKPOCKOTIOM (hepput?
1) B Buze cBetibIX 3epeH
2) B Buje TeMHBIX 3epeH
3) B Buze cBeTION CETKH MO FPpaHUIaM 3€peH
4) B BuE CBETIIBIX UTII
5) B Bujie cBETIIBIX MEJIKUX YaCTHUII 10 TPAHULIAM 3EPEH

5. Kako#i 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

7.2.11. KomniekT 3a1aHuii K JJaGopaTopHoii padoTe
Tema: «3akanka yriepoanucThIX CTaIehH»

A) OdopmMuTh 0TUET 11O TeMe TabopaTOPHOI pabOTHI.
b) BeimonuuTh 3a1anus k 1abopaTopHoii padore.

OrnpenenuTh TBEPAOCTH 0OPA3IIOB 0 3aKajlku Ha npudope Pokeema o mkae B.
OmnpenenuTh TeMITEpaTypy 3aKajiKH MOJYYEHHBIX 00pa3iloB B COOTBETCTBUH C COACPIKAHUEM
yIJIEPO/Ia, U BPEMSI BBIIEPKKH B TIEUM B 3aBUCHMOCTH OT Pa3MepOB 00pas3IioB.
ITpoBecTH TEXHOJIOTHYECKHI MPOIECC 3aKaTKH 00pa3iloB B COOTBETCTBYIOIINX 3aKATIOYHBIX
cpenax.
3amMepuTh TBEPAOCTh 00pa3IoB Ha mprubdope Poksemia mo mikane C mocse 3aKaiku U 1Mo
MOJTYYEHHBIM JaHHBIM [TOCTPOHUTH 3aBHCUMOCTH TIOCIIE 3aKaJIKH:

HRC=f(C%), HRC=f(V, x,)- Yepe3s aHanmM3 TMOJIYUYEHHBIX  3aBHCUMOCTEH

c(OpPMYITHPOBATH BBIBOJIBI.

N3yunTh, cXeMaTHYECKH 3apHCOBATH M ONHUCATH MUKPOCTPYKTYPY KOMILUIEKTA 3aKaJeHHBIX
o0pa3ioB npu yBenunaeHuu x500.

[To 3amanuto mpenomaBaress W300pa3uTh HA JAUArpaMMmax H30TEPMHUYECKOTO MPEBPAICHUS
ayCTCHHTA pa3IMYHbIC BUJIbI 3aKaJIKHU (M3MeHssl T HarpeBa U CKOPOCTH oXJaxaeHus ). Onucarh
(hazoBble MpeBpalleHus] 1 KOHEUYHYIO CTPYKTYPY CTaJIeH.

B) Bemonuuth 5 3aaHuii U'TOrOBOro TeCTa.
BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)
1. Kakoil u3 crutaBoB mociie 3akajiku OyJeT UMETh BbIIIE TBEPAOCTh?
1) 0,20 %C
2) 0,40 %C

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

2. Kakas cTpykTypa nokasaHa Ha pucyHKe?
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- - 1) MapTeHCUT MEIKOUTOIbYATHIN

B 2) MapTeHCUT KpYITHOUT0JIbYAThIN
i 3) MapTeHCHuT + TPOOCTUT

4) MapreHcuT + IEeMEHTUT

3. KakoB MexaHU3M MapTEHCUTHOIO IIPEBPALLICHUS?
1) uddy3nonnsrii
2) beznuddy3noHHbII

4. Kakas cTpykTypa chopMupyeTcs y cTaim Y 8 Mpu ykazaHHOW CKOPOCTH OXJIAXICHUS?

fc 1) TpoocTuT

' 2) MapreHcur
3) Maprencut + gpepput
— 4)MapTeHCcUT + IEeMEHTHT BTOPUYHBIN

)

T

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

7.2.12. KomniekT 3aaaHuii k J1aGopaTopHoii padore.
Tema: «CTpyKTYypa, CBOiicTBa M NPUMEHEHHE YYT'YHOB)
A) OdopMuTh 0TUET 110 TeMe JabopaTOPHOI paboTHI.

b) BeimoanuTh 3amanus k 1abopaTtopHoii padore.

1. MeracrabunbHas U cTabuibHas (OTAENBHO) AMAarpaMMbl C yKa3aHHEM Ha HUX CTPYKTYPHBIX

COCTaBJISOLIMX.

W3yuuTh Mo MUKpOCKONOM IpH yBenndeHnu X500 nmeromuiicss Habop MUKpouutndoB.

3apHucoBaTh CXEMATHYHO MUKPOCTPYKTYPY.

JlaTh XapakTepUCTHKY YyT'yHa IO CIEeIYIOLIeH cXxeme: Kilacc 4yryHa, mojkiace, hpopma rpadura

(I cepbIX UYryHOB) WM TpPOLEHT yriuepona (ans Oenbix), C€Hocod MOoJydyeHus,

XapaKTepUCTHKA METAIUTMYECKONH OCHOBBI.

5. Iloctpouth rpapuky KpUBBIX OXJIAXKAEHUS JABYX CIUIaBOB (IO 3aJjaHUIO IperojaBaTensi) C
OINHMCaHUEM IPOLECCOB, MPOUCXOIAMIMX B KaKIOH KPUTHUYECKOH TOUKE M MEXKAY HUMH.
OBTEeKTHYECKAA U OBTCKTOUHAA PCaKIINH.

o

B) BemonauThs 5 3aaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 ewe 11 BapuaHTOB TECTOB)
1. Kakoii uyryH n3o0paxeH Ha pUCyHKe?
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1) cepplii ¢ MeIKOIJIACTUHYATON
¢dopmoii rpadura

2) cephlif ¢ KPYMHOILIACTUHYATOM
¢dopmoii rpadura

3) BBICOKOTIPOYHBINA Ha GEePPUTHOU
OCHOBE

4) BBICOKOIIPOYHBIN HA MEPIUTHOMN
OCHOBE

2. Kakas ctpykTypa OyneT y KOBKOrO 4yryHa, €ClId Tociie TpadUTH3AIMN B METaUIMYECKOM
ocHoBe octainochk 0,8%C?
Ho+T
2)D+I1+T
HMO+r
4 T+ JT+IT 1

3. Kakyto cTpyKTypy UMeeT JO3BTEKTHUYECKHUI Oenblil uyryH mpu temneparype 450°C?
1) nepauT + HeMEHTUT BTOPUYHBIN + J1ee0ypUT
2) nepaut + neaedypur
3) nepauT + LEeMEHTUT NePBUYHBIN + 1e1e0ypuT
4) ayCTeHUT + LIEeMEHTUT BTOPUUHBIN + JleaeOypuT

4. Kakoe npeBpartienue nporekaeT Ha tuHuu CD?
1) )KUIKOCTh — LIEMEHTUT TTEPBUYHBII
2) ’KUJIKOCTb — IIEMEHTUT BTOPHUHBIN
3) KUJIKOCTb — ayCTEHUT
4) KUAKOCTh — JIeIe0ypUT

5. CKoJIBKO yriiepo/ia COAEpPKUT NEePIUT B GeppUTO-TIEPIUTHOM KOBKOM UyTyHe?
1) 0,01%C
2) 0,025%C
3) 0,8%C
4) 2%C
5) 4,3%C

7.2.13. KomnJiekT 3a1aHuii K J1a6opaTopHOii padore.

Tema: «MccienoBanne BIHMSHUAS CKOPOCTH OXJIQXKACHUS Ha TBEPIOCTH
YIJIEPOAUCTOM CTAIIN

A) OdbopmuTh OTYET MO TeMe JabopaTOPHOU pabOTHI.

b) BeimonauTs 3a1anus k 1abopaTopHOit padoTe.

1. U3y4nTh OCHOBHBIE BUIbI TEPMUYECKOI 00paOOTKH YTIEPOIUCTOM CTAIH U OTyYaeMble IIPU 3TOM

CTPYKTYPBHI.
2. OnpenenuTth TEMIIEpATypy HarpeBa UCCIEAYEMOM CTalH.
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3. IlpoBectu oxmaxaeHHe OOpa3lOB C PA3IUYHOH CKOPOCTHIO, HCIIONB3YS Pa3IMYHbIC BHJIBI
TEPMUYECKON 00pabOTKU U Cpelbl OXTAKACHUA: OTKUT (OXJIAXKIEHUE C M1E€UYbI0), HOPMAIN3ALUIO
(oxJaXkJIeHUEe Ha BO3/1yX€), 3aKaJKy B Macje U BOJIE.

4. OnpenenuTh TBEPAOCTh CTAM B 00pa3lax, OXJaXAECHHBIX C pa3IMYHON cKopocThio. IlocTpouts
rpa¢uk 3aBucumocts TBepaoct cranu (HRC) ot ckopocTu oxnaxaeHusl.

5. N300pa3ute quarpaMmy M30TEpMHUUECKOro NPEBPAIEHUs ayCTEeHUTA, YKa3aTh Ha3BaHUE JMHUN U
o0macty (pa30BbIX MPEBPALICHUH.

6. OnpeaenuTb MHUKPOCTPYKTYPY CTaJIM IOCIE Pa3IUYHbIX BUAOB TEPMUYECKON 00pabOTKU 110 atT-
Jacy MUKPOCTPYKTYD.

B) Bemonnuths 5 3agaHuii UTOTOBOTO TECTA.

Bapuant 1 (1 enie 8 BapraHTOB TECTOB)
1.C yBenuueHrneM CKOPOCTH OXJIaXKICHUS TUCIIEPCHOCTh (ePPUTO-IIEMEHTUTHON CMECH. ..
1. Bo3pacraer
2. yMEHbIIAETCS
3. He U3MeHseTcs
4. W3MEHSETCS MePUOTINICCKU
2.C yBenMuYEHUEM CTETICHH MEePEOXIIaXICHUS YUCIIO 3apObIIIel, 00pa3yIoIIUXCs B €IUHUILY
BPEMEHH. ..
1. Bo3pacraer
2. yMEeHbIIIaeTcs
3. HE U3MeHseTcs
4.cHayaJio BO3PACTaeT, a 3aTEM YMEHbILIAETCS.
3. Tepmudeckas 06paboTKa, COCTOAIIAs U3 HArpeBa CTajdl B AyCTCHUTHYIO 00JacTh, BEIICPKKU U
OXJIQKJIEHUS Ha BO3/1yX€ HA3bIBACTCH. ..
1. 3akanka
2. OTIyCK
3. HopManu3anusa
4. oTxKUT
4.Yxaxute MaTeMaTHueCKOE BhIpAKEHHUE, OMpeIesaIollee 3epHOTPaHNYHOE YIIPOYHEHHUE.

_ ~1/2
l. o, =0,+xd

2. o, =0,+aU"C"
3. 0, =0,+aGhyp
4. o, =0, +aGb’L
5. Hanbombiryto TBEpOCTh, N3 EPEUHCICHHBIX CTYKTYPHBIX COCTaBIISIONINX, IMEET..
1. mepiut

2. TPOOCTHUT
3. copbut

4. peppur
7.2.14. KoMniekT 3a1aHuii K JJa6opaTopHoii padoTe
Tema: «OTmyck cTanm»
A) OpopMuUTH OTYET IO TeME J1abopaTOPHOU PabOTHI.
b) BeimonuuTh 3a1anus k 1abopaTopHoii pabore.

1.  Ompenenute TemIepaTypy 3aJaHHOTO MpPENOAaBaTeNIeM BUAA OTIYCKAa M BPEMs BBIICPKKH
o0pasua npu BEIOpaHHON TeMIiepaType.
2. IIpomectu oTmyck 00pa3IoB.
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3. Omnpenenuts Ha TBepaomepe mo mkane C TBEpIOCTh OTMYIICHHBIX 00pa3noB llocTpouTh
saBucumoctb HRC=f(T,,,,,, ) ;s cranu 45 1 0GBACHATS NPUUNHBI IAJACHAS TBEPIOCTH.

4. (CxeMaTWYeCKH 3apUCOBATH CTPYKTYpPy MOCIE BCEX BHUIOB OTIIyCKa M OMHUCATh MPOLECCHI,
MIPOTEKAOIIKE B YIIIEPOIUCTON CTAIH IIPH HU3KOM, CPEIHEM U BBICOKOM OTITYCKE.

B) BeimorHuTh 5 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (u enie 11 BapuaHTOB TECTOB)

1.Kakast cTpyKTypa UMeeT BBIIIE MIIACTUYHOCTH?

1) 2) _ _ 3)
000 OOO — -":./'#/
oo R °° e * 0 o O o /‘bﬁ / \/
Y e o * & °° ® o o oo I\\ \
s * @ <+ 00 o 0 \\ \‘
R 6060 N
- °¢ P 0 0 O / \\ —
U S AN / \
SR o O oo Nl =

2. [Ins kakux JieTaieil mpuMEeHsIETCSl CPEITHUM OTITYCK?
1) lns mHCTpyMEHTa, paCCYMTAHHOTO Ha Oe3yapHbIe HArpy3KH
2) 51 TAXKEJ0 HarpyKEHHBIX IIECTEPEH
3) [ns peccop, mpyKUH

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

1) Otmyck (300 — 400) °C

2) Otmyck (500 — 600) °C

3) 3akainka + BBICOKUH OTITYCK

4) 3akanka + cpeHUI OTITYCK

4. Kaxoii npoiiecc IpoTeKaeT B CTaIU MPU HU3KOM OTITyCKe?
1) YMeHblIeHHE CTENEeHU TeTParoHaJbHOCTH PELIETKH MapTEeHCHTa B pe3ysibTaTe 4aCTUYHOM

nuddys3uum yriaepoaa
2) IonHblil pacnaj MapTeHCUTA
3) OGpa3oBaHue £-KapOUI0B
4) IpeBpameHue Aocr. B Mom.

5. Ha kakue ¢a3bl pacnagaercss MApTEHCUT NP BHICOKOM OTITYCKe?
1) ®eppur
2) ®eppuT + HEMEHTUT
3) LemeHTHT
4) Ayctenur
7.2.15. KomniekT 3a1aHuii K jJ1aGopaTtopHoii padote
Tema: «OTxur cranen»
A) OpopMuUTH OTYET O TEME J1abopaTOPHOU PabOTHI.
b) BeimonHuTh 3ananus k 1adbopaTopHoii pabdore.

1. Tlonyuutb ombITHBIE 00pa3libl, 3amucaTh MapKy CTajH, MCHBITaTh TBEPAOCTh OOPa3LOB IO
Poksemny (mkana B).
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3akamuth 00pasubl ot Temnepatypbl Ac3 + (30...50)°C ¢ BBIACPKKON MX MPH YKa3aHHON
TeMreparype 15SMUH U OXJIa)KIeHHEM B BOJE U MCIBITaTh Ha TBEPIOCTh 10 PokBemny mocie
3akainku (mkana C).

Harperp 3akanennbie 00pasisr g0 temmneparypsl Acs+(30...50)°C u BbIgepkaTh UX B €YU
15mMun. Oxmaaute obpasenr Ne 1, mojyiekammii HOpManU3allid, Ha CIIOKOWHOM BO3IyXe.
[Tepenectu obpazen Ne 2, moaiexkaniuii K30TEPMUIECKOMY OTKHTY, B TI€4Yb C TEMIIEpaTypor
690...700°C, BelnepkaTh 30MUH U OXJIAAUTH HAa CHOKOMHOM BO3/1yX€.

3aunCTUTh TEepMHUECKH OO0paboTaHHble O00pa3lbl HaxJayHOW Oymaroil W HCHObITATh Ha
TBepAoCTh 0 PokBesuty (1kana B) nocie orxkura.

CxemaTHuecKl 3apUCOBAaTh MHUKPOCTPYKTYpPBI IMOCJE 3aKajKd, H30TEPMHYECKOr0 OTXKUTa,
HOpMAaJIM3allil C ONMHMCAaHUEM DPEXHMOB TEPMUUYECKOH 0OpabOTKM M yKa3aHHUEM CYIIHOCTU
CTPYKTYPHBIX IIPEBPAIICHHIA.

B) BeimoaHuTh S 3a1aHU HTOTOBOTO TECTA.

Bapuanr 1 (u ewte 10 BapraHTOB TECTOB)

1. Kakass crtpykrypa chopmupyercs y 3a3BTEKTOMIHOW CTalM TPH H30TEPMHUECKOM pacraje
ayCTEHUTA 110 IPUBEIEHHOMY pexuMy?

2.

1) Iepaut
0~ 4 2) ®epput + nepiaur
T_- C \_i_\ . Ac3 3) IlepauT + LEMEHTUT BTO
= - - Acl pUYHBIN
4) Tpooctur
5) Copbur

> Lgt

VYKaxkuTe TepMUYECKYl0 00pabOTKy, KOTOpPYIO HEOOXOAMMO NIPOBECTH Iepel] 3aKaJIKou

3a9BTEKTOUIHBIX CTaJICH.

1) Pexpucrannn3zaunoHHbINA OTHKUT
2) Hopmanu3anus

3) Ornyck

4) ITonHbII OTXKUT

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

4.

1) OTxur NOMHBIH

2) OTKUT HEMOJIHBIN

3) 3akanka moaHas

4) 3akayika HEToJIHast

5) Hopmanuzarus

Kakyio Ttepmuyeckyio o00pabOTKy HEOOXOAMMO MPOBECTH, YTOOBI YCTPAaHUTh CTPYKTYpPY

BHJIMAHIITET MOCJIE CBAPKU?

5.

1) TonHbI OTHKUT

2) Henomnuslii oT>xUr

3) PexpucTainu3aliiOHHbINA OTKUT

4) Otmyck

Vxkaxute Ha C-00pa3HBIX KpPUBBIX TOYKM Hayala M KOHIIA pacrlaja ayCTeHHTa IpHu

U30TEPMUYECKOM OT)KUTE 10 YKa3aHHOMY PEXKUMY.
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1al
2)c,d
3)a,cC
4) b, 1
5)a,d

7.2.15. KomniekT 3a1aHuii K JJa6opaTopHoii padoTe

Tema: «VccnenoBanue BIUSHUS JIETHPYIOUIUX 3JIEMEHTOB HAa MPOKAIMBAEMOCTh CTajeit

MCTOAOM TOpHeBOﬁ 3aKaJIKn»

6.
7.

A) OdbopmMuTh 0TUET 11O TeMe TabopaTOPHOI paboTHI.
b) BeimoaHuTh 3a1aHus K 1abopaTopHOH padoTe.

M3yunTh XapakTEpUCTUKHA IMPOKAIMBAEMOCTH, YCTAaHOBKY JUIsl TOPLEBOM 3aKaJKU, METOIHUKY
IIPOBEJCHUS TOPLIEBON 3aKaJIKH.

Br16paTh TeMiiepaTypy HarpeBa noJi 3aKajky Ui yriIepoaAuCTON CTallu, Ipyrod U JIETUPOBAHHOM
HCCIIEyEMBIX CTaJICH.

. Beimepkats oOpasupl B Meud TMpU BHIOpaHHOW TemriiepaType HarpeBa. lIpoBectu ToOpIieByIO

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

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

MM.
[TocTpouTth KpHBYIO IPOKATMBAEMOCTH B KOOPJAUHATAX «TBEPAOCTh - PACCTOSIHUE OT TOPLIA».
Hcnons3ys nansele Tabmumsl 17.1, onpeaenuts riiyOMHY MPOKaIMBAEMOCTH YTIIEPOAMCTON U
JIETUPOBAHHOM CTaJei.

B) BemonHuth 5 3agaHuii U'TOrOBOro TECTA.

Bapuant 1 (1 enie 9 BapuaHTOB TECTOB)

1.

[IpokanuBaeMOCTh 3aBUCHT:

1) oT Temmieparyphl 3aKaaKu

2) OT CKOPOCTH OXJIAKICHUS

3) OT XMMHYECKOT0 COCTaBa CTaJIU
4) OT CKOpPOCTH HarpeBa

2. Ha xakoM U3 pUCYHKOB U300pakeHa CKBO3Hasl MPOKAINBAEMOCTh?
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A
2)b
3)A,b
4) HeT NPaBUIBHOTO OTBETA
3. Ilpu kaxom yciioBuu oOpasel] (IeTallb) IPOKaIUBACTCSI HACKBO3b?

1) mpu CKOpPOCTH OXJIAXKIAECHUS 110 CEYEHUIO O0JIbIle V Kp.
2) npu CKOPOCTH OXJIAXKJICHUS MO CEUYEHUI0 V Kp.
3) npu CKOPOCTH OXJIXAECHUS MeHblIe V Kp.
4) oOpazer; He MOKET MPOKAIUBATHCS HACKBO3b
4. B xakoii cpejie OXJIaXIal0T YIJIEpOAUCThIC CTAIU IIPU 3aKalKe?

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

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

7.2.16. KomnuiekT 3aaHuii K JJa6opaTopHoii padoTe
Tema: «Xumuko-repmuueckas o0paboTka cTain»

A) OpopMuUTh OTUET 1O TEME J1a0OPATOPHOU PabOTHI.

b) BeimonHuTh 3a1anus K 1abopaTopHoii padore.

1. IlpuBecT MUKPOCKONIMYECKUHN aHAIN3 NUIMQOB MOCIe HeMEHTalluu U a30TupoBaHus. OLEeHUTh

TOJIIMHBI TU(PPY3HBIX CIOEB.

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

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

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

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

B) Bemonnuths 5 3agaHuii UTOTOBOTO TECTA.

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

46



2. a30TUPOBaHUs

3. IMaHUPOBAHUS

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

1. Hopmanu3anusi.

2. 3aKanka ¢ LEMEHTAIlMOHHOT 0 Harpesa + HU3KUM OTITyCK.

3. 3akanka ¢ 850 °C + HU3KHil OTITYCK.

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

1. HU3KOYTIIEPOAUCTBIE CTATIN

2. BBICOKOYTJICPOJIUCTHIE CTAIH

3. cranu, eruposanusie Al, Cr,Mo.

4. 38 XMIOA, 35 XMIOA
4.PacrioyioXuTe CTPYKTYpPHBIE COCTABJISIIONIME TIO TOPSAKY OT TIOBEPXHOCTU B TIIyOb
LIEMEHTOBAHHOI'O CJIO.

1.IT+ 1 n

2.0 +11

3.A+II

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

1.h=DVx
2.h=2DV\t
3.h=2V(tD)
4.h=2Dzt

7.2.17. KoMIIeKT 3a1aHUIl K PaKTHYecKoil padoTe
Tema: «MapkupoBKa KOHCTPYKIIMOHHBIX MaTEPHUAIOB»
A) OhopMuUTh KOHCHEKT IO TeMe JabopaTOPHOI paboTHI.

b) Bemonnute 5 3amanuii urorosoro tecra. KnaccuduuuponaTs, pacimndpoBaTb MapKu
CILIaBOB.

Bapuanr 1 (u emte 14 BapuaHTOB TECTOB)

Cr5I'nc.
V10A
18X2H4MA
K460-3
BbpKMu3-2
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7.3. OuneHouHble CpeACTBA AJsi NPOMEKYTOYHOH AaTTeCTAllUM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpocsl k npome:kyTouHoi arrecranun (MuTKM1)

Ne i/ Bonpocsl k 3auery

1 Tumel KpUCTAJUIMYECKUX PEMIETOK M HX OCHOBHBIE XapaKTepUCTHKU. (OCHOBHbBIE
CBOWCTBA KPUCTAJUIOB: aHU30TPONHSI U TOTUMOP(HU3M.

2 Tunbl cBs3eil: HMOHHAs, KOBaJieHTHas, Ban-nep-Baansca, wmerammmueckas. Hx
0COOEHHOCTH U BJIMSIHUE HA CBOMCTBA KPUCTAJLIOB.

3 JledekThl KpUCTAIITUYECKOTO CTPOSHUS, TeOMETPUIECKasl Ki1acCu(DUKAIIHsL.

4 Toueunbie nedexTsl. MexaHu3mbl UX 00pa3oBaHus. 3aBHCHUMOCTh PaBHOBECHOM
KOHIEHTPALlMU BAaKaHCUM OT TEMIIEPATYPBHI.

5 Juddyszus. Mexanusmbl ntuddysuu. [lepoiit u BTOpoii 3akonb! duka.

6 Hucnokanuu. BivsHue mIOTHOCTH AMCIIOKALMM HA IPOYHOCTHBIE CBOMCTBA KPUCTAILIA.
Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.
DKCrepUMEHTAIbHBIE 3aKOHOMEPHOCTH IUIACTHYECKON Aedopmaruu. MexaHudecKue
CBOICTBA U UX XapAKTEPUCTUKHU.

8 Jedpopmanmonnoe ynpounenue. [Ipupona nakiena. Tekcrypa gegopmanuu.

9 Jedopmanus MOMMKPUCTATMUECKUX TeI. 36pHOTPAHUYHOE YIIpOYHEHHe. 3akoH XoJsuia-
Ilerya.

10 MexaHu3Mbl IJIACTUYECKON JedopMaluu: CKOJIbKEHUE, JABOWHUKOBAHUE, MEXaHU3M
TEOPETUYECKON MPOYHOCTH, MEXaHU3M AU(PPY3MOHHO MON3YUYECTH. .

11 KJ'IaCCPI(l)I/IKaHI/ISI 1 BUJbI MEXaHUYCCKUX HUCITBITAHUI CTaTUYCCKUEC, TMHAMHYCCKUC,
YCTAJIOCTHBIC.

12 HcnpITaHne METaIOB Ha TBEPAOCTD. UcnwiTanue Ha PaCTSAXKCHUEC. HUcnsaranns Ha YAapHYIO
BA3SKOCTH M MUKIIMYCCKYIO MMPOYHOCTD.

13 Pa3pymenue xpynkoe u Bsizkoe. TemnepaTypHslii HOPOT XJIaJHOJOMKOCTH.

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

15 ITonsTHs cucrema, crias, pa3a, KOMIIOHEHT, MEXaHUYECKasi CMECh.

16 ®da3pl B CrulaBax. XMMUYECKUE COCTMHEHUS

17 Kpucrannuzanus u ee stansl. KpuTuueckuid 3apoablil U 3aBUCUMOCTD €0 pa3MEpOB OT
CTENEHH MEePEOXJIAXKACHHUS.

18 3akoHOMepHOCTH Kpuctayum3anuu. Kpussie Tammana.

19 @a3pl B crulaBax. TBepAble pacTBOPbl M HUX THUIBL. YCIOBHS HEOTPaHUYECHHOU
pacTBOPUMOCTH. XUMHUYECKHE COETMHEHUSI.

20 Metoapl nocTpoenus auarpamm cocrosiHus. [pasuno ¢as I'nb6ea.

21 OcHoBHble THNBI JuarpamMm coctosHus. [lpaBuna koHoasl. Kpucramumsanus u
CTPYKTYpOOOpa30BaHHE CILIABOB.

29 BnusHue npumecell Ha TpoOLECCHl KPUCTAIM3ALMM M PEKOMEHJAMHM 10 MX

MICIIOJIb30BaHUIO.

7.3.2. Bonipocs! k npome:xyTouHoii arrectanuu (MuTKM?2)

Ne i/t Bompocsl k 3auery
23 Jnarpamma cocrosiHus xkene3o-yriepos. Passl, TMHUU, KPUTHIECKUE TOUKH.
o4 JuarpamMma cOCTOSIHHS Kene30-yriuepoa. Kpucrammsanus u CTpYKTypooOpa3oBaHUE
CTaJIEN.
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3aBHUCUMOCTD CBOMCTB CTaJIEH OT COAEP KaHUA YIJIepOIa.

J.c. xene3o-yriaepoa MeractabuibHas. Kpucrammsamus U CTpyKTypooOpasoBaHHE

26
OenbIx uyryHoB. O01acTh MPUMEHECHHS.

27 J.c. xxene3o-yriuepos cradmibHas. Kpucrammsanus U cTpyKTYpooOpa3oBaHUE CEphIX
yyryHoB. O0nacTb NpUMEHEHUSI.

23 Jlnarpamma cocTosiHUS kKene30-yriepoa. Da3pl, TMHUH, KPUTHUYECKHE TOUKH.

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

28 Knaccugukanus cepsix 4yryHoB. CriocoObl MoJrydeHusl.

29 BiusiHue CTpyKTyphl Ha CBOMCTBA CEPBIX UYT'YHOB.
[IpeBparenust B cTansix MpU HarpeBe M OXJaxJIeHuu. J(uarpaMma M30TEPMUYECKOTO

30 NPEBpaIlCHHUs ayCTEHUTA. BIMsSHUE CKOPOCTH OXJIaXIEHUS Ha CTPYKTYpPY M CBOMCTBA
crajei.

31 MapTrencutHoe npespaienne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MTPEBPAIICHHS.

32 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTHYECKHE ITAPAMETPHI.

33 3akanka. HazHauenue, BUIBI 3aKallki, CTPYKTypa cTanei mocie 3akanku. CrnocoObl
3aKaJIKH.

34 [TpeBparienus npu oTIyCKe.

35 Paznuyne CBOWMCTB MPOAYKTOB 3aKaJKH W OTMyCKa (IUIACTHHYATBIX U 3EPHUCTHIX
CTPYKTYD).

36 BI/I,IE'LI OTIIyCKa, X HAa3HAYeHHE, CTPYKTYypa CTallel ocie OTIycKa, pa3inyus B
CBOWCTBAX.

37 Omxur 1 u 2 pona. TexHonmoruueckue napameTpsl 1 Ha3HaYEHHE OCHOBHBIX BHJIOB
OTXHTa.

38 BnusHue nerupyrommx >JI€MEHTOB Ha TOIMMOP(U3M Kele3a W TEXHOJIOTHYECKHE
napameTpsl TepMuueckoit 00padotku. Bausiaue JID Ha npokanuBaeMocThb CTalei.

39 3akanka 6e3 noxumopdHoro npepparieHus. CTaIMfHOCTD MPOIIECCOB CTAPEHUS.

40 OcnoBuble Buibl XTO. CyIHOCTb, TEXHOJIOTMUYECKHUE [TapaMeTphl, Ha3HAuUEHHE.
TMO, ocobeHHocTH HOPMUPOBAHUS CTPYKTYPbI U CBOMCTB cruiaBoB ipu TMO.

41 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTtepranoB. CrenualibHble CTaIH.

42 I{BeTHbIe crutaBbl. OCOOEHHOCTH CTPOEHHUS, CBOMCTBA, 001aCTh MPUMEHEHUSI.

43 Hemerannuueckue matepuaisl (T1acTMacchl, pe3uHbl, cTekiaa) OCOOeHHOCTH CTPOSHUS,
CBOMCTBA, 007aCTh NPUMEHEHHUSI.

44 Komnozuimonnsle mMarepuansl. OCOOEHHOCTH CTPOEHUsI, CBOMCTBA, 00JIaCTh

MMPUMCHCHU .

7.3.3. Kputepuu u HOpMbI OLEHKH

dopma
NPOBeACHUSA
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMeKYTOYHOM
aTTecTaluu
2,3 3a4yer Ecim uToroBelii peTHHT

«3a4TEHO»
COCTaBIISIET 55 u OoJiee 0aIUIOB

Ecau utoroBelii pedTHHT

«HE 3a4TEHO»
cocrasiisieT 54 6amioB U MeHee 4
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8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B

HAY4YHOMH
Ne nocooue, y4eoHO-
ABTOpPBI, COCTABUTEJIH 3ar;iaBue (3aroJioBoK) I'ox m3panus oudamnorexe /
n/n MeTOoANYECcKOoe mocooue,
HaumenoBanmne
NMPaKTHUKYM, IP.) 3EC
I A. Bonsipes, Marepuanosenenue : yaeonoe nocoodue / 1.
C. B. JlaBbinos A. bonasipes, C. B. JaBoios, JI. U.
1 T JOB, [TonoBa, M. H. TroprkoB. — Bouioraa : Y4yebHoe mocodue 2020 OBC Jlanp
JI. U. I1omoga,
M. T WUn¢pa-Nnxenepus, 2020. — 424 c. —
- - 1 IODbKOB ISBN 978-5-9729-0417-4.
Martepuanosenenue : yueonuk / C. U.
C. U. boronyxos, boronyxos, E. C. Ko3uk. — 2-e u3g. —
2 E. C. Ko3uk Mocksa : Mammnoctpoenune, 2020. — 504 YueOmmK 2020 IbC Jlans
c. — ISBN 978-5-907104-39-6.
MartepuanoBenenue : yaeOHoe mocodue /
3 | IO. I1. 3emckoB 10. T1. 3emcxos. — Canxr-TlerepOypr : Y4eOHoe mocodue 2019 OBbC Jlanp

Jlanp, 2019. — 188 c. — ISBN 978-5-8114-
3392-6.




8.2. lonostHuTEILHAS JIUTEPATypPa

Tun (yuyeOHHUK, yueOHOe

Koaun4yecTBO B

Ne nocooue, yueoHo- Hay-nou
wn ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) MeTomIecKoe mocobHe, TI'ox m3panus ouoaunortexe /
HaumeHnoBanue
NPAaKTHUKYM, Ap.) 3EC
1 | Comune KOOI [uap.]; | CoerpaibHbIC MaTepHAaIIbl B Yuebnuk 2014 DbC
nog pex. FO.I1. Connuena MAIIMHOCTPOCHHUH [DNeKTpOHHBbIH "IPRbooks"
pecypc]
2 O. A. Macanckuii [u MarepuanoBecHIE U TEXHOJIOTHH YueOHoe nmocodue 2015 ObC
ap.] KOHCTPYKIIMOHHBIX "ZNAN 'IllJM-
MAaTEpUAJIOB [ DIEKTPOHHBIN pecypc]| COM
3 | Apszamacos B.B [u 1p.]; | MaTepuanoBeneHue U TEXHOIOTHS YueOHuMK 2011
o1 pe/I. KOHCTPYKITMOHHBIX MaTEPHAJIOB ObC
B. b. Ap3amacosa, [DnexkTpoHHBIN pecypc] «bubmnoTex»
A. A. Yepenaxuna
4 | I'.B. Knesuos [u ap.]. VueOGHoe nocoOue Il BBIIIOJIHEHNUS JlabopaTopHbIit 2016 Penosuropuit
11a60PaTOPHOTO MPAKTUKYMA TI0 MIPaKTHKYM my
Kypcy «MatepuanoBeaeHue» aJis
TEXHUYCCKUX HATPaBICHUN
MOATOTOBKHU OaKaJiaBpOB
5 | Omutpenko B.IT., MartepuanoBeeHue B Y4eOHoe mocobue 2016 ObC
Manyiinosa H.b MAIIIMHOCTPOEHUH [ DTIEKTPOHHBIN "ZNANIUM.
pecypc] comMm"

o1




8.3. [lepeuenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
"Uurepuer"

o «BeCTHHK MarHUTOrOPCKOr0 TOCYJapCTBEHHOTO TEXHHUYECKOIO YHHBEPCHUTETA HM.
[".1. HocoBay, http://vestnik.magtu.ru

o «BectHuk CamapcKoro ToCylapCTBEHHOTO TEXHHUYeCKoro yHuBepcutera. Cepwus:
TeXHUUYECKHE HayKkuy», http://science.samgtu.ru/node/31

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

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

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

o WebofScience[ DnekTpoHHBIN pecypc] : MyIbTHIUCIUIUTMHAPHAS pedepaTuBHas 6a3a

nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’KpaHa. — 3. pyc., aHru.

. Scopus[DnekTpoHHBII pecypc] : pedeparuBHas Oa3za JTAHHBIX.
— Netherlands: Elsevier, 2004— . — PesxuM goctyma : SCOPUS.COM. — 3arii. ¢ 3KpaHa. — 3. pyc., aHrIL.

. Elibrary[ OnexkTpoHHBII pecypc]| : HaydHas 3JleKTpoHHas Oubimuoreka. — Mocksa :
HOB, 2000 . — Pexxum poctyna : elibrary.ru. — 3arun. ¢ skpana. — 3. pyc., aHri.

o SpringerLink[DnekTponHslii pecypc] : [0a3a nanubix |. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 53. aHri.

o ScienceDirect[ DnekTpoHHBI  pecypc] :  KOJUICKIUS  DJIEKTPOHHBIX  KHHT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari1. ¢ skpana. — 3. aHri.

. Cambridgeuniversitypress[ DJeKTpoHHBI  pecypc]| : KypHajdbl H3AAaTENIbCTBA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pesxxum moctyma : cambridge.org. — 3arm. ¢
JKpaHa. — 3. aHri.

J NEICON[OnekTpoHHBIM pecypc] : 3ieKkTpoHHass MHGOpMalUs @ apXUB HayYHBIX

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

8.4. IlepeyeHb MPOrpaMMHOIO0 o0ecTieyeHu st

Ne Haumenosanmue IO PexBu3UTHI z[oron?pa
n/n (nata, HOMep, CPOK JAeHCTBUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JENUCTBUS — OECCPOYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KoHTpakT Nel653 ot 14.12.2018, cpok
NeNCTBHUS — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JecTBHS - OECCPOUHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JENUCTBUSI — OECCPOYHO;

3 | Mirapolis Human Capital Management norosop Ne 1489 or 28.12.2022-10
30.06.2023 BKIFOYHUTEITHHO



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. OnucaHue MaTepUHAJbLHO-TEXHUYECKO 0a3bl, HeOOXOAMMOH JIA
OCYIIeCTBJIEHHsI 00Pa30BaTEJIbLHOI0 MPOLEcca MO AMCIUIJINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB JIJIsl NPOBEAeHUs
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
/I | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJIsI CAMOCTOATEILHOM
padoThl o0yuyaromuxcs (HoMep ayAuTOPHH)
Komnrerorepusiit kinacc. YueOHas ayauropus | CTOJbl yY€HUYECKUE IBYXMECTHBIE ,
JUIs TIPOBEJICHUS 3aHATUHN JEKIIMOHHOIO THIA. | CTOJIBI YYEHHYECKUE, CTOJI
Y4ueOHast ayAUTOpUS IS IPOBEJCHUS 3aHITUN | KOMITBIOTEPHBIH, CTO
CEeMMHApPCKOro TUMna. YuyeOHas ayauTopus ais | npenojasarenbekuid, ITIK ,nocka
MIPOBEACHUS J1a0OpaTOPHBIX padOT. YdueOHas | TpeXCEKIIMOHHAs ayauTopHas (MeIoBas),
{ | 3ymuTOpHs JUIS KypCOBOrO NPOCKTHPOBAHHS | CTYN IIPEI01aBaTeNbCKUM, IPOEKTOP
(BBIIIOJIHEHUSI KYpPCOBBIX paboT). YueOHas | MyJbTUMEIUNHBIN ,9KpaH i IPOEKTOPa,
ayIuTOpusl JUIsl TPOBEACHMSI TPYIIOBBIX M | TyMOa BbIKAaTHas
UH/IUBUYaAJIbHBIX KOHCYJIbTallMi YueOHas
ayquTopus.  JUISL  NPOBEIEHUS  3aHATHH
TEKYLEro KOHTPOJSI M  NPOMEXKYTOYHOH
arrectanuu. E-214
Jlaboparopus «Mertamtorpadus. Cron npenoaBaTeabCKHii, CTOM bl
VYyeOHast ayTUuTOpHs JUI IPOBEIECHUS YUEHUYECKHUE IBYXMECTHBIE, CTYJIbs, JOCKA
2 | maboparopHbix padboT.E-203 ayauTopHas (MeIoBasi, TPEXCTBOpUATAs),
CTOJIBI TAOOPAaTOPHBIE, MUKPOCKOIIBI
MeTajIorpaguueckue.
JlaGopatopus "TepmoobpaboTKa Crosibl ydeHHUUECKUE IBYXMECTHBIE ,
MaTepuaioB" YueOHas ayAUTOpUs ISt CTYJIbsSl YYEHUYECKHE , I0CKA ayJUTOPHAS
3 | mposezeHnus nabopaTopHbIx padboT.E-105 (menoBas), mkadbl 115 yaeOHBIX
oco0uii, cToJIbI TaOOpaTOpHEIE,
MHUKPOCKOII METaJUIOT papUUECKHil, IUT
CUJIOBOM
[Tomemenue s camocTosiTenbHONU padoThl | CTOIBI yYEHUYECKHE, CTYIbs
4 | obyuarommxcs E-403 yuenmnueckue, [1K ¢ BBIXog0M B ceTh

HNurtepHer
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