Mporpamma aucumnnuHbl "MatepuanoseneHue"; 43.03.01 "Cepsnc'.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
depepanbHoe rocyiapCcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOE yUpeXaeHne Bbiclwero 06pasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

ABTOMOBMNBLHOE OTAENEHNE

YTBEP>XX OAIO

3amecTuTenb avpekTopa
no o6pa3oBaTe/bHON AesTeNbHOCTH
HY Ky

AxmeTos H. 1.
" 20 T

I'Iporpamma ANCLUUMNINHDbI
Martepvanosenenue

HanpasneHue nogrotosku: 43.03.01 - Cepsuc

Mpodounb noarotoekm: CepBuC aBTOTPaHCNOPTHbIX CPELCTB
Keanudpmkaums BeinyckHvka: 6akanasp

®dopma 0byyeHns: o4Hoe

A3bIk 06yHeHMsI: pyccKuli

"on Havana obyyeHus no obpasosatenbHol nporpamme: 2018

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma aucumnnuHbl "MatepuanoseneHue"; 43.03.01 "Cepsnc'.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "MatepuanoseneHue"; 43.03.01 "Cepsnc'.

Mporpammy omucuunnmHebl paspabotan(a)(n) LOLEHT, K.H. (aoueHT) MyxameTtasHosa I'.®d. (Kadenpa matepuranos,
TexHonoruii n kadectsa, ABTomobunbHoe otaeneHne), GFMuhametzyanova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
Orik-3 FOTOBHOCTbIO OpraHM3oBaTh NPOLECC cepsuca, NpoBoanTb BoIBOp PECYpPCcoB 1
CpencTB ¢ ydeToM TpeboBaHuii noTpebutens
MK-10 FOTOBHOCTbIO K NPOBEAEHNIO 3KCNEPTM3bI 1 (1K) AMArHoCTUKN 06 bEKTOB CEpPBMCA
MnK-12 FOTOBHOCTbIO K OCYLLECTBIEHWNIO KOHTPONS KavyecTea npoLecca cepeunca,

napaMeTpoB TEXHONOrM4eCKMx npoLeccoBs, NCNob3yeMblX peCcypCcoB

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBHbIE KNaccbl COBPEMEHHbIX MaTepranos, X CBOWCTBA 1 06NacTy NPUMEHeHNs 4N opraHnsaumm npouecca
cepBwca, NpoBeAeHNs Bbibopa PECYPCOB M CPEACTB C YHETOM TpeboBaHuii NoTpebutens;

3aKOHOMEPHOCTM CTPYKTYpoobpa3oBaHusi, pa3oBbIX MPEBpaLLEHN B MaTepranax ansi NpoBeneHns aKCnepTusbl 1
(unKn) anarHoOCTNKM 06 BEKTOB CEPBUCA;

NPUHLXNBI Bbl60pa mMatepunanoB, OCHOBHble TEXHONOIrn4eckne rnpoueccobl Nnpon3eoacTea u 06p8.60TKI/I matepuanos onsa
OCYILECTBNEHNS! KOHTPONA KayecTsa NpoLecca cepsuca, napameTpos TEXHONOrMYECKUX NPOLIECCOB, UCTOMNb3yeMbIX
pecypcos.

JonxeH ymeTtb:

BbIBUpPATb OCHOBHbIE 1 BCMIOMOraTenbHble MaTepuansl 4fis opraHnsaumm npoLecca cepsuca, NnposeneHus solbopa
pecypcoB 1 CPeACTB C y4eToM TpeboBaHuii NoTpebuTens;

onpenensaTb CTPYKTYpy U CBOMCTBA MaTepuasnos A/is NpoBeaeHNs SKCnepTusbl 1 (UNn) OUarHoCTUKM 06 bekToB
cepBwuca;

OLeHMBaTb B3aMMOCBS3b CBONCTB martepumanoB C X XUMNYECKNM COCTaBOM U CTPYKTypOVI Onsa ocylwecTBneHns
KOHTpONA Ka4ecCTtBa npouecca cepsuca, napameTpoB TEXHONONM4YeCKMX npoueccos, NCNob3yeMblX PeCypCoOB.

JlonxeH Bnanetb:

HaBbIKaMy NPaBuIbHOro Bbibopa MaTepmanos 1 cnocobos 1x 06paboTkn ANs opraHM3auun npouecca cepaunca,
npoBeaeHns BbIGopa PecypcoB U CPeCcTB C y4eToM TpeboBaHuin notTpebutens;

MeTonaMun nccnenoeaHms CTpPykKTypbl, onpeneneHnsa MexaHn4eckmnx CBOWCTB N TEXHONOMMYECKUX NoKasaTenem
martepunanos Ons nposeneHns skcnepTmnabl 1 (I/IJ'II/I) INarHoCTUKM 06 bekToB cepsuca;

HaBbIKaMU OLIEHVBAHWSI B3aMOCBA3M (DU3NKO-MEXaHNYECKMX CBOMCTB MaTeEPUanoB C X XMMUYECKM COCTABOM U
CTPYKTYpOUi ANt OCYLECTBNEHUSI KOHTPONSI Ka4ecTBa NpoLecca Ceparca, NapaMmeTpoB TEXHONOrMYECKMX NMPOLLECCOB,
1CMoNb3yEMbIX PECYPCOB.

JonxeH OEeMOHCTPMpOBATb CMNOCOBHOCTb M FOTOBHOCTb:
NPUMEHATb NOoNy4YeHHble 3HaHNA Ha NpakTuke.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OIMOIM BO

JaHHaa oucumnnuHa (mogynb) BktodeHa B pasgen "61.B.0M4.14 OucumnanHbl (Mogynm)" OCHOBHON Npod)eCcCuoHanbHom
obpasoBatenbHoii nporpammel 43.03.01 "Cepeuc (CepBuc aBTOTPaHCNOPTHbIX CPEACTB)" N OTHOCUTCS K 06s13aTeNbHbIM
AnCUMNIMHaM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbix(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 72 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTnuyeckumelabopaTtopHbie)
Jlekumm 3aHATUA pabortbl
Tema 1. BeneHue. Knaccudpmkaums
1. maTtepuanos. 1 2 0 0 9
Tema 2. OCHOBbI CTPOEHNS U
2. CBOWICTBa Marepwasnos. 1 2 0 6 9
3.[Tema 3. OcHoBbI TEOpPUKM CNNABOB. 1 2 0 6 8
4.[Tema 4. Xeneso v ero cnnasbl. 1 2 0 6 10
Tema 5. OCHOBbI TEPMUYECKOWA
5.[06paboTkn 1 NOBEPXHOCTHOrO 1 4 0 0 10
YNPOYHEHMWS CNNaBOB.
Tema 6. [pombiwneHHbIe cTanu un
6-|crnasi. 1 2 0 0 10
7 Tema 7. LiBeTHble MeTannbl 1 cnnasbl. 1 > 0 0 8
Tewma 8. Hemetannuyeckue un
8. KOMMO3MLUMOHHbIE MaTepuansi. 1 2 0 0 8
Ntoro 18 0 18 72

4.2 CopepXxaHue guUCLUNNNHbI (MOAyNSA)
Tema 1. BeepeHue. Knaccucpukaums marepuanos.

BeeneHne. 3agayun n HazHaveHne gucumninHbl "MatepuanoseneHne" onst CTy4eHTOB Mo HanpasfeHUio NoOAroTOBKM
43.03.01 "Cepsuc", npodomnb "CepBuc aBTOTPaHCMNOPTHbLIX cpencTs”. MaTeprnanoBeneHne kak Hayka O CBOMCTBax
martepuasnoB 1 UX CBA3M C COCTABOM U CTPYKTypoit. Knaccudpmkaums matepmanos; METaninyeckmnx, HeMetTanindeckmx,
KOMMO3MLUMOHHBIX. VX cBolicTBa 1 061acTh NPUMEHEHUS.

Tema 2. OCHOBbI CTpOEeHus1 1 CBOWUCTBa MaTtepuanos.

ATOMHO-KpI/ICTaJ'IJ'II/I‘-IeCKoe CTpOeHne Metannos. Tunbl Kpuctannn4ecCkmnx peleTok, Nx napameTpbl. CTpOGHI/Ie peanbHbIX
MeTannos. ,ﬂ,eq)eKTbl Kpuctanin4eckoro CTpoeHus. Hanpﬂervm n p,ecpopMaLu/n/l. anyraﬂ N nnactn4yeckas
,El,eq)OpMaLl,I/lﬂ. MexaHn3M nnacTn4eckomn ue—cpopMaLu/M. Haknen. MexaHuam XPYnKOro n BA3KOro pa3pyweHus.
TeopeTquCKaﬂ N TexHn4yeckas Nnpo4HOCTb MeTanna, Nyt ee NoBbllleHns. BnusHne TemMnepartypbl Ha CTPYKTYpYy U
CBOMCTBA ,EleCpOpMI/IpOBaHHOFO meTtanna. MexaHu4yeckmne CBOMCTBA, onpenendemble Npu ctTatndecknx, AMHaMn4eCckKmnx n
LMKNNYECKUX Harpyakax.

Tema 3. OCHOBbI TEOPUU CMJIAaBOB.

MNMoHaTMe cnnaea. dasbl MeTanInyeckmnx cnnasos. MNpaeunno ¢oas 1 Npasunno oTPeskos. Tunbl B3aNMOAENCTBUS
KOMMOHEHTOB. TBepable pacTBopbl. XuMnyeckune coeanHeHns. MexaHunyeckme cmecu. NoHaTe anarpamMmmbl COCTOSHNS
cnnasa. NocTpoeHne anarpaMmm COCTOSHNS TEPMUYECKUM METOAOM. JlnarpamMmbl COCTOSIHUS OBONHBIX CMaBOB.
Lunarpamma CoCcTosHWUA 4N CNNaBoB, 06pasyolWmx MEXaHNYECKNE CMECH N3 YACTBIX KOMMOHEHTOB. OBTEKTMKA.
Jurarpamma cocTosHMS Ons CnnaBoB C HEOrPaHWYEHHOW PaCcTBOPUMOCTBIO KOMMOHEHTOB B TBEPAOM COCTOSHUN.
Jurarpamma cocTosHMS Ons CnnasoB C OrPaHNYEHHON PaCTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHUM
(Omarpamma c aBTekTuKon). [lnarpamma CoCTOSHUS ON5 CNAaBoB C OrpaHNYeHHON pacTBOPUMOCTbIO KOMMNOHEHTOB B
TBEPOOM COCTOSIHUM (Anarpamma c nepuTekTnkoi). dunarpaMmma cocTosiHUS Ans crnasoB, 06pasyowmx XuMmieckmne
coeaunHeHns. [lnarpamma cCOCTOSHNSA OS5 CNNABOB, KOMMOHEHTbl KOTOPbIX UCMbITLIBAIOT NOAMMOPOHbBIE NPEBPALLEHNS.
CB4a3b Mexay CBOMCTBaMM CNNaBoB, CTPYKTYPOIA U TUMOM AMarpamm COCTOSHMS.
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Mporpamma aucumnnuHbl "MatepuanoseneHue"; 43.03.01 "Cepsnc'.

Tema 4. XKeneso u ero cnnasbl.

JunarpamMma cocTosiHMS Xenes3o-ueMeHTUT. KOMNOHEHTLI, hasbl, CTPYKTYpHbIE COCTaBNSOWME uarpaMmbl cTanei u
6enbix yyryHoB. Vx ceoiicTea n obo3HadeHus. Ctann. Knaccudpmkaums ctanei no XMMmn4eckomy coctaBy, CTPYKTYPE,
NPVMEHEHMIO, UX MapKMpoBKa. BnnsgHue yrnepona u NoCTOSHHBLIX MPUMECE Ha CBOMCTBA cTanei. YrnepoancTsie n
nernpoBaHHble ctanu. YyryHbl. Knaccudoukaums dyryHoB: 6enble, cepble, BbICOKONPOYHble, KoBKMe. CBOMCTRA,
HasHayeHune, CTPYKTYpbl, MApKNPOBKa, MONy4YeHre YyryHoB. BnvaHue npumecelt n CKOPOCTH OXNaXAeHNs Ha CBOMNCTBA
yyryHa.

Tema 5. OCHOBbI TepMUUYECKOU 06pabOTKM M NOBEPXHOCTHOrO YNPOYHEHMUs CMN/IaBoB.

Teopus TepMuyeckoin 06paboTku ctanei u cnnasos. Buapl 1 pa3HOBUOHOCTW TepMuyeckoin obpaboTku. duarpamma
N30TEPMMNYECKOro NpespalleHuns aycteHnta. OTxur, ero Ha3HavyeHue, Buabl. Hopmanusauus ctann. 3akanka cranw,
pexXuMbl, crnocobbl 3akanku. MoHsAThe 3aKkannBaeMocTy U NpokanuBaeMocTu. TexHonorust otnycka. NoBepxHocTHas!
3akarnka ctanei. XuMuko-tepmmyeckasi obpabotka ctanv. CylwHOCTb U oU3NHECKME OCHOBbI XMMMUKO-TEPMUYECKOM
0b6paboTku. A3oTnpoBaHue ctanu. MexaHnuam obpas3oBaHns a30TUPOBAHHOMO C/osl, ero ceolcTea. ObnacT NpUMeHeHNs
asoTunposaHus. Ctann ona asotuposaHns. MloHHoe asoTuposaHue. LinaHnposaHue. Buabl, TEXHONOIMNS, Ha3HavYeHue.
HutpouemeHTauus ctanu. Anddy3anoHHas Metannmaauns ctanei.

Tema 6. MNMpombILNeHHblIe CTanu 1 cnnaebl.

YrnepoancTble 1 NErMpoBaHHbIE KOHCTPYKLUUOHHbBIE CTanu. YrnepoaucTble cTany 06blkHOBEHHOMO KavyecTsa U1
KauecTBeHHble. ABTOMATHas cTanb. JlermpoBaHHble KOHCTPYKLUMOHHBIE cTanu, nx TepmoobpaboTka. LiemeHTyemble 1
ynyyllaemble CTanu, UX CBOMCTBA, NMPUMeEHeHWE. PeccopHo-npyxuHHble ctany. Ctanu ons 3ybuartbix Komnec.
LapvkonoAwnnHMKoBbIe ctany. MI3HOCOCTOMKUE 1 KOPPO3MOHHOCTOMKME cTann. IHCTpyMeHTanbHble MaTepuansi,
matepuanbl ¢ 0cobbiMM cBocTBaMM. Knaccudpmkaums n MapknpoBka UHCTPYMEHTalbHbIX cTanei. TpeboBaHus K
CBOICTBAM UHCTPYMEHTanbHbIX cTanen. Ctanu ana pexyero uHctpymeHta. Cranu ons nsamepuTenbHOro MHCTPYMEHTa.
Ctanu ona MHCTPYMeHTa ropsyero 1 XonoaHoro nedpopmmnposaHms. MIsHococTolikme matepuansl, Matepuansl ¢
BbICOKMMW YrpyruMm CBOMNCTBA-MU, MaSION NNOTHOCTbIO, BbICOKOW YAE/bHOM NMPOYHOCTbLIO, YCTOMYMBbIE K BO3OEACTBUIO
Temnepatypbl paboyeit cpelbl. TBepAble CNnaBbl 1 PEXyLWas Kepamuka, CBEPXTBEPAbIE MaTepuarbl, Matepuanbl
abpasunBHbIX UHCTPYMEHTOB.

Tema 7. LiBeTHble MeTansbl N CMiaBbl.

Cnnasbl Ha OCHOBE Meau, antoMunHus, TTaHa. Cnnaebl HA OCHOBE Meawn, Ux knaccudpmkaums. JlatyHu (knaccudpmkauus,
CBOWCTBA, 06/1aCTb NMPUMEHEHWSI, MONYYEHNE, MapKMpPoBKa). BpoH3bl (knaccudgukaums, CBoincTea, 06nactb NPUMEHEHNS,
nony4yeHvne, MapknpoBska). AntoM1HMEBbIE CMNaBbl, UX Knaccudprkauns. Jedopmmpyemble antoMMHUEBbIE CMNaBbl, UX
CBOWCTBA, TepMuyeckasi obpaboTka.

Tema 8. Hemetannmyeckue 1 KOMMNO3ULIMOHHbIE MaTepuarnbl.

MonumepHble MmaTepransl. Knaccudrkauus nonMMepHblX Matepranos. TepMonnacTnyHbIe 1 TepMOpeakTUBHbIE
MONUMEPBI, NX XapaKTEPUCTNKIN, PA3HOBULHOCTY U CBOWCTBA, 0bnacTi npumeHeHus. [NnacTmaccel, X CocTasbl,
cBoncTea. [1nacTMacchl ¢ NOPOLWKOBLIMU, BOMOKHUCTLIMU 1 IMCTOBBIMK HanonHuTensamu. lMoponnacTel 1 NEHONNACTbI.
PeauHa. Buabl peanHoBbix MaTepuanos. lMpouecchl BynkaHm3auny pe3nHoBbix Matepranos. CTpoeHne, CBOMCTBA U
obnactu npuMeHeHus. MonmMopHble MoaMdmkaumm yrnepoga n HATpuaa 6opa. 'padout n rpadhnToobpasHbIin HUTPUA
6opa. KomMnoauumoHHble Matepransl. KOMNo3MUMOHHBIE MaTepuansl, TpeboBaHWs K MaTpuLLaM 1 yNpoYHUTENSM. Tunbl
ynpoYHMTENEen: AuCnepcHole YacTuLbl, BONOKHA, TMCTOBbIE yNpoYHUTENU. B3aumogeicteme Mexay matpuuen n
YNPOYHMTENSAMM B KOMMO3MLUMOHHBLIX MaTepmanax. KoMnosnumnoHHbIe MaTtepuanbl ¢ MeTanINYeCKMMmn 1 NOANMEPHbIMM
matpuuamu. Mix npeumyuiectsa u Hegoctatku. Obnactv npuMeHeHnst. OCHOBHbIE BULbI KOMMO3ULMOHHBIX MATEPUANOB:
CTEKNonnacTvku, yrnennacTvku, 6oponnactuku n gpyrue. OCHOBbI Boibopa MaTepuanos U YIPOYHSIIOLWMX TEXHONOMUI B
MallNHOCTPOEHUN.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota 0byHarolLyxcs BoIMOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4arowwmxcs pernameHTpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToaNYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLUMM CaMoCToATENbHOM paboTbl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHMBepcuTeT"
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JlokanbHble HopMaTMBHbIe akTbl KasaHckoro (MprBonXcKoro) doeaepansHoro yHmBepcuteta
MartepnanosegeHue - https://edu.kpfu.ru/course/view.php?id=2395

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHUMI C YKa3aHWeM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaemble
dran KOMNETEeHLIM TeMmbl (paspenbl) AUCLUUNUHBI
Cemectp 1
TeKyLL M KOHTPOJIb
1. BeeneHue. Knaccudpukaumns matepmanos.
2. OCHOBbI CTPOEHUS 1 CBONCTBA MaTepUanos.
1 [YcTHBIZ onpoc OrlIK-3 6. lMpoMmblWwneHHble cTanu 1 cnnasbl.
7. LiBeTHble MeTannbl 1 cnnaebl.
8. HemeTannmyeckne n KoMNO3nLUMOHHbIE MaTepuanbl.
2. OCHOBbI CTPOEHUS U CBOCTBA MaTepuanos.
2 ﬂ:ggijoprle nKk-12 3. OcHoBbI TEOPUN CMNABOB.
P 4. Xeneso v ero cnnaebl.
5. OcHOBbI TEPMUYECKO 06PabOTKU 1 MOBEPXHOCTHOMO
3 |TectmposaHnue nKk-10 YTIDOUHEHIS: CINABOB.
Ok3ameH Or1K-3, MNMK-10, MK-12

6.2 OnucaHue nokasatenen n KpUTepmes OLLEHUBaAHNS KOMMNETEHLMIA Ha pa3/inyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHUBaHuUs

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpOns

OTnAN4YHO Xopoluo Y nosn. Heyn.

Cemectp 1

TeKywWuUin KOHTPONb

YCTHbIR onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [Tembl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWiiHbIA annapaTt 1
Tembl. OTBeT Xxopowo  |CTpyKTypa oTBeTa B CTPYKTYpPUPOBaAH. OCBOEH
CTPYKTYpUPOBaH. Lienom agekeaTtHa Teme. [[ToHATUIAHBIN annapat  [HeynoBNeTBOPUTENLHO.
MpekpacHo ocBoeH XopoLwo 0CBoOeH OCBOEH YaCTUYHO. lMoHumaHue matepuana
NOHATUVHLIV annapaTt. |NOHATWIAHbIA annapaTt. |[oHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
MpooemoHcTpuposaH  |ITpoOAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTCTBYeT. HeymeHue
BbICOKWIA YPOBEHb XOpOLWWiA ypOBEHb matepmana rno Teme. hopMynmpoBaTb CBOU
MoHMMaHWs MaTepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaatb
MNpeBocxogHoe ymeHne (Xopolee ymeHune yMeHune INCKYCCUOHHbIE
cbopmynmpoBaTtb CBOW  (POPMYNMPOBAaTb CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHNS.
Mbicnn, obcyxaaTtb Mbiciv, obcyxaatb Mbicnn, obcyxaaTb
LNCKYCCUOHHbIE INCKYCCNOHHbIE JNCKYCCUOHHbIE
MONOXEHMS. NONOXEHUS. MONOXEHMS.

Nab6opatopHble |ObopynoBaHue u O6opynosaHue 1 Ob6opynosaHue u O6opynosaHue n

paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 2
npasunbHO. MNposBneHa |B OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpaBuWbHO.
npesocxogHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTuyeckas yoOBNeTBOpUTENbHAS  [HEeYyLOBNEeTBOpPUTENbHAS
noaroToBka. NoAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKU  |NOArOTOBKA. NOAroToBKa.
W YMEHMS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoamMMble HaBbIKY
ocBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart PeaynbTtat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €é COOTBETCTBYET €€ 4acTUYHO He cooTBETCTBYET €€
uensim. uensm. COOTBETCTBYET €€ Lensm.

uensm.

TectuposaHue |86% npaBuibHbIX OT1 71% po 85 % OT1 56% 00 70% 55% npasusibHbIX

otBeTOB 1 Honee. npasBufibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 3

CrpaHnua 6 13 19.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

Tembl 1,2,6,7,8

KoHTponbHble BONpockl no teme 1

Knaccndomkaums matepmnanos no XmM. COCTaBy, MUKPO-, MakpocTpykType. Knaccudmkauns matepuanos no
TexHonornyeckum ceoncTeam. Knaccngoukaums Metansios 1 UX OCHOBHblE CBOMCTBA. HTO Takoe 4YyryH? ctanb? natyHb?
6poH3a? OIOPaNOMUHWA? CUNYMUH?

KoHTponbHble BONPOCHI N0 TeMe 2

. HeM oTnnyaeTcs kpuctannnyeckoe coctosiHme TBEpObIX TeN OT aMOPPHOro?

. Yto npenctaBnsiet coboit kpuctanamyeckas pewerka?

. YTo BKNaapiBaloT B NOHATME "aneMeHTapHas kpuctannuyeckas syeika"?

. YTto Takoe cuctema cumMmeTpum, Neprodbl PEWETKM 1 6a3NC KPUCTANNNYECKON CTPYKTYPbI?
. YTo Takoe KoOpAMHALMOHHOE YMCNO, KO3(PMMUNEHT KOMNAKTHOCTM?

. Kak BbIrngo8T MeTannibl Ha atToMapHOM ypPOBHE?

. Kakve kpvctannuyeckue cTpykTypbl Haubomnee 4acto BCTPEYAKOTCS Y METannos?

. Yto Takoe nonnmopounam?

. Kakue 30HbI MOXHO Habnaats Npy KpucTanansaumm Mmatepuanos?

10. YT0 Takoe cTartmyeckas, yaapHas u uMkandeckas npoyHoCTb MeTanioB?

11. Yto Takoe npenen BbIHOCAMBOCTM U KaK OH onpenenserca?

12. Yto Takoe ynpyras v nnactnyeckas gegopmaumnmn? Y1o takoe Haknen metanna?

O©oo~NoOOOThhWN =

KoHTponbHble BONpoCk! o Teme 6

1. Kak knaccmdunumpytotes yrneponmcTble ctanu no CTpyKType B paBHOBECHOM COCTOSAHUN?
2. Kak Bnus0T nervpyolme anemeHTbl Ha CBOMCTBa cTanen?

3. Kak knaccnduumpyoTcs NermpoBaHHbie CTanm No HasHa4yeHuo?
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. Kak knacenguumpytoTcst KOHCTPYKLMOHHBIE CTanm Mo TEXHONOMMM TEPMUYECKOn 06paboTkin?

. Kak knaccngounumpytotcst MUHCTPYMEHTanNbHbIe cTanmn?

. Kakue TpeboBaHns npeabsBnsioTCs ONs PEXYLLEro MHCTpyMeHTa?

. Kakve tTpeboBaHusi npefbsaBRsoTCs K ObICTPOPEXYLLUM CTansm?

. Kakue T1peboBaHns NpeabaBnsoTCs K WTAMMNOBLIM CTANSAM ANS AehOPMUPOBAHMS METANNA B XONOAHOM COCTOSIHUN?
. Kakue TpeboBaHus NpeabsaBnsoTCS K WTAMMNOBLIM CTaNsM A5 0ehOPMUPOBAHMS MeTania B ropsiyeM COCTOSHUN?
10. Yto Takoe TBEpAbIE CMNaBbl?

11. MOXHO nu KMNAWYo cTanb NPUMEHSTb ONs U3Oenuin, paboTtarowmx npu TemMnepatypax Huxe 400C.

12. YeM 06BbsICHUTL Xopolwyto obpabaTblBaeMOCTb pe3aHneM ctanu nernposanHoi S, Pb, Ca?

13. Kakyto TepMuyeckyto 06paboTky npoxoaat ctanm 40XH, 40X, 38XMIOA, 42XMDA?

14. Kakve ctanu, npUMeHsIloT ans paboTbl B OKUCAUTENbHbIX Y OPYrUX arpecCcuBHbIX cpenax?

15. HazoBuTe Mapky cTanei ons NpyXuH, peccop 1 NoAWUNHMKOB? Kaknm Buaam tepMmyeckoin 06paboTkm OHu
noasepratrtca?

16. Kakme noctomMHCTBa 1 HeQoCcTaTkn UMeloT yrnepoancTble CctTann ond pexyuero I/IHCprMeHTa'.7

17. Kakve TpeéoBava npenbpaBnAa0TCAa K CTanaMm ona U3MepuTenbHOro MHCTpyMeHTa U yKaxXuTe Nyt O0OCTUXEeHUA
cTabunbHOCTK CTPYKTYypPbl A CBOWCTB npu 3KcnnyaTau|/|m?

© 00 NO O~

KoHTponbHble BONpOCHI Mo Teme 7

1. BnnsiHue npuMmecei Ha CBOMNCTBA YMCTON Meau.

2. Kak knaccmgpuumpytotcs MegHble cnnasbl?

3. Kakne cnnasbl OTHOCATCS K naTyHsIM? VIX MapkupoBKa 1 CoCTas.

4. HasoBuTe CTPYKTYpy, COCTaB, CBOMCTBA M 0ONacTb NPUMEHEHMNS CBUHLIOBUCTOW, Hepnnnnesoii, KaaM1MEBONA,
aNOMVHNEBOI BPOHS.

5. MNpuBennTe npuMepbl MeOHO-HUKENEeBbIX cnnaeoB. MIx coctae 1 06nactb NPpUMEHeHNs.

6. Kak knaccudmumpytotcs antoMmHmeBble Crnnasbl?

7. HazoBuTe nuTeliHble antoMrHneBble cnnaebl. [puBennTe npuMepbl UX Mapku, coctae, 06paboTKy, CBOWCTBA.

8. Kakme antoMmHueBble cnniasbl OTHOCATCS K Aed)opMUpyeMbiM?

9. Kakue cnnaebl ypoYHAOTCS NyTeM TepMuyeckoin 06paboTtkun?

10. B yeMm cywHocTb cTapeHuna? CpaBHUTE pe3ynbTarbl ECTECTBEHHOIO U UCKYCCTBEHHOIO CTAPEHMS OypantioMmHa.

11. HazoBunTe XxaponpoyHble antoMMHUEBbIE crnasbl. YkaxuTe npenenbHble paboyne Temnepatypbl, UX MCMONb30BaHMe.
12. HazoBnte 0CHOBHbIE CBOWCTBA TUTAHA.

13. Kakune xmmmyeckne anemMeHTbl BXOOAAT B COCTaB TUTAHOBBIX CNNaBoB? Kak OHW BNMAKOT HA CBOWCTBA CMnaBoB?

14. [ e npuMeHsItoTCA TUTAHOBbIE crnaebl? Kakvum Buaam TepMuyeckoi 06paboTku noaBepratoT TUTaHOBbIE CraBbl?

KoHTponbHble BONpOCk! MO TeMe 8

1. HasosuTte coctas u cBovcTea nnacTmacc. Kak knaccuuumpyotcs nnactMacchl Mo CBA3YOWEMY U HANOMHUTEN0?
2. Kakvne TepmMonnactmku SBNsOTCA TEPMOCTOMKMMM, KAKOBbI X Pa3HOBUOHOCTY 1 CBOMCTBA?

3. OnuwwmnTe CBOMCTBA OPraHNYEeCKUX CTEKON M CNOCOObI NMOBLIEHUS UX KayecTBa?

4. Kak KnaccmguumpytoTcs KOMMO3ULUMOHHbIE MaTepuanbl C HEMETANMYECKON MaTpuuel no Buay ynpoyHuTens u
mMaTpuLbl?

5. B yem npeunmyiectsa opraHoBONOKHWUTOB, UX CBOWCTBA N MPUMEHEHNEe?

6. Kakne matepmanbl 9BRAIOTCS MAaTPUYHBIMU B KOMMO3ULMOHHBIX MaTepuanax?

7. Kak knaccucpmumpytotcs KOMNo3uTbl B 3aBUCUMOCTY OT BMA apMUPYIOWEro anemeHTa’?

8. Uto npeactaBnsioT coboli AncrepcHo-ynpoYHeHHble KoMno3nTbl? MpusenmTe npuMeps.

9. B ueM 3aknoyaeTcs 0CO6EHHOCTb BONOKHWUCTOM KOMMNO3ULIMOHHOW CTPYKTYpPbI?

10. KaknmMu 0CHOBHbIMU NapameTpamn ONpeaensoTCa MexaHnYeckme CBOMCTBa KoMno3mTa?

11. Kak nonyyatot CUHTETMYeCcKuin anmas u kybudeckuin Hutpua 6opa?

12. KakoBo ux cTpoeHue n csoncTea?

13. MNpuBeonTte npuMepbl UCMONb30BAHNSA OAHHBIX MATEPMANOB.

14. ['oe NpUMEHSAOTCA KOMMO3ULMOHHBbIE MaTepuarbl C METAIMYECKUMU 1 NONMMEPHBLIMM MaTpuLaMun?

15. Kak MeHsieTcs CTpykTypa MakpoMONEKyn TEPMOPEAKTMBHbBIX MOMMEPOB B NPOLIECCE U3rOTOBNEHNS N30eNniA?
16. B 4yem npemmyluectsa nnactTMacc no CPaBHEHWIO C METANNMYECKMMM MaTepuanamm?

17. B 4em cywWwHOCTb Npouecca BynkaHM3aumm; Kak M3MEHSI0TCS CBOMCTBA PE3MHbI MOCNEe BynkaHu3aunm?

18. Kak n3meHs0TCa CBOMCTBA pe3nHbl NOL AENCTBMEM TEMMepaTyphbl, BakyyMa, paguaumm n o3oHa?

19. Kakue 3HaeTe TennocTolrikmne Kneun, KakoBbl UX COCTaBbl U cBOCTBA?

20. OnuwnTe HeopraHN4eckoe TEXHNYECKOe CTEK/O, HA30BUTE ero CoOCTas, Pa3HOBMAHOCTW, CBOMNCTBA U NMPUMEHEHME.
21. Kakmmmn cnocobamm NoBbIWAT KA4eCTBO cTekna?

22. Y10 Takoe cutanbl, ykaxmute cnocobbl Mx NofyvyeHusi, pa3HoOBMAOHOCTW, CBOMCTBA U MPUMEHEHNE?

23. YTo npencrasnsieT coboi TexHNYeckas kepammka, ee pasHoBUAHOCTA?

24. Hazosute npencraBnteneii Kepammkm Ha OCHOBE YUCTbIX OKCMAOB. [laiite CpaBHUTENbHYIO OLEHKY CBOMCTB.
2. NabopartopHbie paboTbl
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Tembl 2, 3, 4

BbinonHeHune na6opaToprlx pa60T npenycMmartpmeaeT NOCTAHOBKY 3KCNepnMeHTa, npoeseneHne ornbiToB Nno KOHerTHOI\/'I
Teme Martepunana, B npouecce KOTopbiX MOXHO Ha6J'IIO,£I,aTb, CcpaBHMBATb, aHaIM3NpoBaTb, OeNaTb BblBOObI MO PEWEHUIO
nocTaB/eHHOro Bornpoca.

Kaxnas naéopaTopHaﬂ pa60Ta BbINOSTHAETCS, B OCHOBHOM, B CNeaytolein TEXHONOrM4eCcKom nocnenoBaTenbHOCTU:
- npenogaesartenemMm nanaraeTtca teopetnyeckas 4actb msyqaeMoﬁ TeMbl C NOCTAHOBKOW 3a4a4u 9KCnepunmeHTa,;

- CTYLEHTbl 3HAKOMSITCS C COAEPXAHNEM METOANYECKOrO Nocobus, N3y4arT AaHHbIE 4N NPOBELEHNS NPAKTUYECKOM
4acTu, NOPSAOK BbINONHEHNS paboTbl, NepeyeHb 060pyLOBaHNS;

- BbIMONHSAOT 3KCMEePUMEHT, OMNbIT NOJL PYKOBOACTBOM Npenonasatens unu y4ebHoro Mactepa;
- 3anuCbIBAOT Pe3ynbTaTtbl SKCNEPUMEHTA, OCPOPMASIOT X B BUAE Tabnuu, NPOTOKONOB, FPadpuKOB, CXEM, PUCYHKOB
MUKPOCTPYKTYP U T.0.

- NMoA, PYKOBOLACTBOM MPenoaBaTenst aHanm3npyoT nonyyYeHHble pe3ynbTaTthl, enarT BbIBOAbI;

-CaMoCTOSATENBHO OCHOPMASAIOT OTHET (chopmat A4) B COOTBETCTBUM C TPeOOBAHUSMU, YKAa3aHHLIMW B METOLMYECKOM
nocobun Kk gaHHo paboTe.

-Kax bl CTyAeHT nHomsnayanbHO 3allmiaeT CBOW oTyeT (OTBe‘-IaeT Ha BOMPOCHI npenogasartens no OaHHON TeMe).

Mpw npoBeneHun nabopatopHbix paboT cTporo cobnoaatoTcs npasuna TeXHMKN 6e30MacHOCTH, MHCTPYKLIMIO MO KOTOPbIM
npenoaasaTesib U3naraet nepes BoinonHeHeM paboTbl, obpawas BHUMaHWE Ha KOHKPETHbIE 0COBEHHOCTU MO Kax 4ow
paborTe.

NabopatopHas paboTa - OCHOBbLI KpuUcTanorpadun MaTepuanos.

Llenb paboTbl - 03HAKOMUTLCS C aTOMHO-KPUCTANINYECKMM CTPOEHUEM MaTepuanos, NOHATMEM KPUCTaNIMYECKOM
PewWweaTkn 1 eé OCHOBHbLIMU NapamMeTpamMu; Hay4MTbCS onpenensiTb KOOPAMHATHI Y3I0B KPUCTaNIMYecKon PeléTku,
WHOEKCbl KpUcTannorpagouyecknx HanpaeneHun 1 aToMHbIX NMNOCKOCTEN.

KoHTponbHble BONPOCHI:

1. Uem oTnnyaeTtcs Kpuctaninyeckoe COCTOSHME TBEPAbIX TEN OT aMOppHOro?

2. Yto npenctaBnsiet coboit kpuctanamyeckas pewérka?

3. YTo BKnaabiBalOT B NOHATUNE "aNeMeHTapHas Kpuctannmyeckas syernka"?

4. Y10 TaKkoe cucteMa CUMMETPUM, NEPUOAbI PEWETKM 1 HA3NC KPUCTANNNYECKON CTPYKTYPbI?
5. Y10 Takoe KOOpAMHALIMOHHOE YMCO, KOA(PMLUNEHT KOMMNAKTHOCTM?

6. Yemy paBeH 6a3nc 06 bEMHO-LEHTPUPOBAHHOM KyBu4eckol peweTkn?

7. Kakne kpuctannuyeckne CTpykTypbl Haubonee 4acto BCTPEYAKOTCS Y MeTannos?

8. Kak Bbl noHuMaeTe nonmmopunsm?

9. Yrto npenctaBnstoT cobol MHAEKChI Y3NI0B 1 KPUCTaNNorpadomyeckmx HanpaesneHuin?
10. Kak onpenensioTcs UHAEKChI aTOMHbIX MI0CKOCTENR?

NabopatopHas paboTta - OnpeneneHne TBEPLOCTN METANNOB 1 CMaBoB

Llens paboTbl: 03HAKOMUTLCS C NpubopamMm N3MepeHns TBePLOCT U METOANKON eé onpeneneHns Ha npubopax
BpuHenns, Poksenna, Bukkepca u MMT-3. MNprobpectn HaBbIKM U3MEPEHUSI TBEPAOCTY CMNIABOB HA yKa3aHHbIX
npubopax. MoHsATNe TBEPLOCTU U MUKPOTBEPLOCTM MaTepuana. Cnocobbl 1 eanHULLLI M3MEPEHUst TBEPAOCTU.
B3anMocBasb Mexay TBEPAOCTbIO U APYrMMU MEXaHUYECKUMU XapakTepucTnkamm MetTannos 1 cnnasos. Metoapl
onpeneneHus TBEPAOCTU MaTepuanos no bpuHennto, Poksenny n Bukkepcy. Boibop nHaeHTOpa 1 nofaBaemMoit Ha Hero
Harpysku B 3aBMCMMOCTU OT TBEPAOCTM 1 pa3MepoB UCMbITyeMoro obpasua. OnpeneneHne MUKPOTBEPLOCTU
maTepuarnos.

KOHTpOnbHbIE BOMPOCH!:

1. lMoHsATME O TBEPAOCTM METANNOB U CMNNAaBOB.

2. MpuHUMNbI oNpeneneHns TBEPAOCTU HA BCEX paccMaTpuBaeMblx npubopax no Tuny BAABNNBAHNS.

3. CywWwHOCTb 1 Ha3HayYeHne onpeaeneHms TBepaocTi no metony bprHenns.

4. ObnacTb NpuMeHeHNs meTona PokBenna, ero CywHoCTb 1 OTAnYMe oT Metona bpuHenns.

5. MeTonvka nsmepeHusi TBepLoCTU Ha npubope Pokeenna.

6. ObnacTtb NpMMeHeHWs TBepaoMepa Tnna Bukkepca, ero 0Co6eHHOCTU 1 TEXHONOT S U3MEPEHMSI.

7. MoHsITME 0O MUKPOTBEPAOCTY MaTepuana; TeXHONOor sl NoAroToBKM 06pasLoB Ast onpeneneHns MUKPOTBEPLOCTY.
8. O603Ha4YEHUE 1 EOMHMILBI U3MEPEHS TBEPLOCTU.

9. Inga kakux MeTannos (CNnasoB) CyLWeCTByeT CBA3b MeXAy Npenenom NpoYHOCT 1 TBEPAOCTbIO MeTanna (cnnasa)?
10. YT0 Takoe cTtartmyeckas, yaapHas u uMkanyeckas npoYyHoCTb MeTannoB?

NabopaTopHas paboTa - N3yuyeHue npouecca Kpuctanimsauuy u CTPOEHNS N310Ma CTanbHOro CRmTKa .
TepmoamHammnyeckme OCHOBbI Mpouecca Kpuctannmaaumn. PaBHoBecHas (Teopetnyeckas) n oaktmyeckas Temneparypbl
kpuctannnsaumm. KuHetuka u mexaHnam obpasoBaHuns 3apoaplelt kpuctannos. Kputudeckuii paamep 3apoabila.
3aBncUMOCTb pasmepa 3€peH MEeTaNNoB 1 CNIaBoB OT CTENEHU NepeoxnaxaeHns pacnnasa. CTpoeHne cnmTka
CMOKOMHOM CcTanu.

KoHTponbHble BONPOCHI:

1. Yto Takoe kpuctannmsaumsa?

2. YeM oTnnyaeTcs Teopetudeckas n oaktmyeckas Temneparypbl Kpuctanmnasaumm?
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3. Mpu kakux ycnoemsax pas3srnBaeTCcs NPOLECC KpucTannmaaummn?

4. Y1o Takoe cTeneHb nepeoxnaxneHusa?

5. OT Yyero 3aBUCUT CKOPOCTb KPUCTaNNN3auunm U pocT 3apoabllein?

6. Mpwn Kakux ycnoBusix BOIMOXHO 06pa3oBaHne aMoOpgoHbIX METANN0B?

7. Mpm kakux ycnosumsx obpasyetcs Menko3epHUcTas CTpyktypa?

8. Mpwu kakux ycnosusx obpasyetcs 30Ha cTonb4aTbix KPUCTanIoB?

9. Mpwn kakux ycnosusix 06pasyeTcst 30Ha PABHOOCHbIX KPUCTaNNoB?

10. Kaknmu cnocobamu Ha NPakTUKe MOXHO BIUSITb HA BENUYMHY 3epHA KPUCTANNM3YOWerocs Metanna?

NabopatopHas paboTa - Mykpockonmyeckuii METOL UCCNeA0BaHNS MeTaNoB 1 CNiaBoB.

Lenbto nabopaTopHoit paboTbl ABASIETCS NProBpeTEHNE HABbIKOB aHaNM3a MUKPOCTPYKTYPbl METANNNYECKMX
matepuanos. B xone paboTtbl ocBaMBaeTCs TEXHONOMMS M3rOTOBNEHNS MUKPOLWANEA, N3YHalOTCS YCTPONCTBO, MPUHLNN
paboTbl 1 OCHOBHbIE XapaKTEPUCTKN METaNNOrpacniyeckoro MMKpockona.

KoHTponbHble BONPOCHI:

1. YT0 npencrasnset coboit Mukpownug?

2. KakoBbl aTanbl NoAroToBKM MUKpoLwnmda Ans MCCnenoBaHNs MUKPOCTPYKTYPbI?

3. MoyeMy npun 06bIYHOM TPaBNEHUM WA B MAKPOCKONE BUAMM YepHO-6enoe nsobpaxeHve?

4. Ha3oBnTe OCHOBHbIE XapakTepUCTK MeTannorpacpryeckoro MMKpockona.

5. Yto Takoe paspelatllas cnocobHOCTb MeTanorpagouyeckoro Mmkpockona?

6. OT yero 3aBMCcUT paspeLlaiollas crnocobHOCTb METANNOrPaUYECcKoro MMkpockona?

7. KakoBo yBennyeHvne metannorpagmy4eckoro MMKpOCKona n 4eM OH yBennymeaet?

8. KakoB npvHumn paboTbl MeTannorpacgmieckoro Mnkpockona?

9. YeM TpaBuUTCS NOBEPXHOCTb WANGOB?

10. KakoBa paspeluatollas cnocobHOCTb MeTannorpagouyeckoro Mmkpockona?

NabopaTopHas paboTa - 3yyeHne MUKPOCTPYKTYPbl YrNepoanCTLIX CTanei B paBHOBECHOM COCTOSIHUN.

®dasbl 1 CTPYKTYPHbIE COCTABNSIOWME XENe30yrnepoancTbix CnnasoBs: PeppuT, ayCTeHNT, LEMEHTUT, NepauT.
JunarpamMmbl COCTOSAHNS "Xene3o-LueMeHTUT" 1 "xeneso-rpadout”. [10aBTeKTOMAHbIE, SBTEKTONAHBbIE N 3a3BTEKTOUAHbIE
cranw.

KoHTponbHble BONPOCHI:

1. Yro Takoe yrnepoaucTas cranb?

2. Yto Takoe nepnuTt, heppuT, ayCTEHUT, LEMEHTUT?

3. Kak knaccudpumumpytotca yrnepogucTble cTanu no MUKPOCTPYKType?

4. N3 kakmnx goas v CTPYKTYPHbIX COCTaBASOWMX NPV KOMHATHON TemnepaType COCTOUT LOSBTEKTONAHAS CTanb?
5. N3 kaknx dpas n CTPYKTYpHbIX COCTABASIOWMX NPW KOMHATHOWM TeMnepatype COCTOUT 9BTEKTOMAHAS CTanb?

6. N3 kakmx dpas n CTPYKTYpHbIX COCTaBASIOWMX MPU KOMHATHOWM TeMnepaTtype COCTOUT 3a9BTeKTOMAHas cTanb?
7. Kakosa meToauka onpegeneHms cogepxaHus yrnepona no MMKPOCTPYKType B 4O9BTEKTOMAHbIX CTanax?

8. KakoBa KoHLeHTpaums yrnepona B 9BTEKTOMAHON cTann?
9. HazoBuTe camyio MArkyto chasy yrnepoamnctoi ctanm?
10. KakoBa KOHUEHTpauus yrnepoaa B JOIBTEKTONAHON CTanu, eCNv KOHUEHTpauus nepnuta - 80%7?

Na6opatopHas paboTa - MaydeHne MUKPOCTPYKTYPbI YyryHOB.

Benble 1 rpadpuTHble YyryHbl. DakTopbl, BAMSIOWME HA NPOLECC rpadouTn3aumm 4yryHos. PopMbl FpadoUTHBIX BKTKOYEHWI
B YyryHax. [loaBTeKTnYeCKme, IBTEKTUYECKME U 3a3BTEKTUYECKME HyTryHbl. Cepble, KOBKME 1 BbICOKOMPOYHBIE YyryHbI,
cnocobbl MX NONyYeHWs U CBOMCTBA.

KoHTponbHble BONpOCHI

1. Yto Takoe 4yryH?

2. B 4ém pasnuune metactabunbHoi n ctabunbHoi onarpammbl Fe - Fe3C (Fe - C)?

3.470 Takoe rpauTHbIA YyryH?

4. Yto Takoe Benblii HyryH?

5. Kak knaccudgouumpytoT no cTpykType 6enble YyryHbl?

6. Yto Takoe nenebyput?

7. Yem otninyaeTcs cTpoeHne nenebyprta npy KOMHATHOM Temnepartype u npu temnepartype 750 oC?
8. Kakue nervpyolme anemeHTbl CnocobCTBYOT rpadomtmaaummn?

9. Kakne nervpytowme aneMeHTbl NpenaTCTBYIOT rpacoutmaaumm?

10. B yeM oTnuume 6enoro YyryHa oT Ceporo uyryHa?

11. CpaBHWTE N0 CTPYKTYPE N MEXAHNYECKNM CBOWCTBAM CEPbIA, KOBKUA N BbICOKOMPOYHbBIVA YYryHbI.
12. Kak BnusieT goopma rpadgouta Ha CBOMCTBA YyryHa?

13. Kak mapkumpyetcs rpagouTHbIE YyryHbl?
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14. Kak nonyyatot koBkui 4yryH? CTpoeHne, CBOMCTBa U Ha3Ha4YeHmne KOBKOro YyryHa. Kak nony4atoT BbICOKOMPOYHbIN
4yryH? CTpoeHue, CBONCTBA N Ha3HAYeHNe BbICOKOMPOYHOr0 YyryHa.

3. TectupoBaHue

Tema 5

MNpumMepHbIe Bonpocs!:

1. Tepmuyeckas obpaboTka (Harpes 1 nocnenytowee HbICTPOE OXNAXAEHNE), MOCNE KOTOPOI Matepman HaxoauTCs B
HEPaBHOBECHOM CTPYKTYPHOM COCTOSIHUW, HECBOMCTBEHHOM AaHHOMY Matepuany npu HopManbHOW TemMrneparype,
Ha3blBaeTCS:

a) HopManusauven.
6) oTXXUrom.
B) 3aKasiKow.
) OTMYCKOM.

2. Tepmuyeckoit 06paboTkoii MyTeM HAarpeBea 1 NOCNeyoWero oXnaxaeHUs C Pas3fnyHbIMU CKOPOCTSMU U3MEHSIIOT
CBOVCTBA CTanei 3a cyer:

a) N3MEHEeHNs XMMNYEeCcKoro cocTasa.

6) N3MEHEHNS pa3MepoB AeTaneil.

B) U3MEHEHUS KOHPUIypauum netanei.

r) USMEHEHUs CTPYKTYpbI CTanei.

3. Tepmuyeckas 06paboTka, Npu KOTOPOI NOCNE HArpeBa Bbile KPUTUHECKMX TEMMEPATYP U BbIAEPXKKMN CneayeT
MeLONEeHHOe OXNaxOeHne oeTanei BMECTE C Neyblo, Ha3bIBAETCS:

a) 3akasnkon.

6) ynyJylweHmem.

B) OTXXMIOM.

I) OTMYCKOM.

4. B pesynbTate oTXura, T.e. MEANEHHOrO OXNaXAeHWs AeTanen nocne Harpesa, 00pasytoTcsl paBHOBECHbIE
HeHanpsiXeHHble NNacTU4HbIe CTPYKTYPbI:

a) mapteHcut (M).

6) 6eiiHnT (B).
B) dheppuT (P), nepnut (M).
r) TpoocTuTt (T).

5. Bakanka cnnasoB NPOBOAUTCS AN NOBbIWEHNS:
a) TBEPLOCTW, NPOYHOCTMN.

6) BA3KOCTL.

B) NNACTUYHOCTH.

r) ynpyroctu.

6. Mpwu kakoMm Buae OTNycka 3akaneHHoe usnenve nprobpetaeT HanbosbLLyo NIACTUYHOCTL?

a) NNacTMYHOCTb CTanu SBNSIETCS ee NPUPOLHOW XapakTepUCTUKON 1 He 3aBUCUT OT BuAaa OTnycka.
6) Npu HU3KOM OTMyCKe.

B) MPW BbICOKOM OTMYyCKe.

r) Npu cpenHeMm oTnycke.

7. Kak HasblBaeTcs TepMmuyeckas obpaboTtka, cocTosias M3 3akanky U BbICOKOro oTrycka?
a) Hopmanusaums.

6) romoreHusauus.

B) ynydweHue.

r) nonHas 3akanka.

8. Kak HasbiBaeTcs 06paboTka, COCTOosAWas B HACKIWEHNW NOBEPXHOCTN CTany yrneponom?
a) anuTupoBaHue.

6) uemeHTaUus.

B) HUTpOLIEMEHTaLUuS.

r) HopManusauus.

9. Kak HasblBaeTcst 06paboTka, COCTOsWAS B HACBIWEHUM NOBEPXHOCTM CTaNM a30TOM 1 YINEPOLOM B pacniaBineHHbIX
consx, cogepxauumx rpynny CN?
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CtpaHnua 11 13 19. ||| VHHBEPCHTET

£ OFMALMOHHD AHATKTAHEC AR CATTEMA Ky



Mporpamma aucumnnuHbl "MatepuanoseneHue"; 43.03.01 "Cepsnc'.

a) HMTpoLEMeHTaUNS.
6) ynyJweHwe.

B) UMaHMpoBaHue.

r) MogmcuupoBaHme.

10. KakoBa KoHe4Has uenb LeMeHTauum ctann?

a) co3naHne Menko3epHUCTON CTPYKTYPbl CEPALEBUHDI.

6) NoBbIWEHNE COQEPXAHUS yriepoaa B CTanu.

B) MONy4YeHUe B N3OENUN TBEPLOro MOBEPXHOCTHOIO CNOsi NMPU COXPaAHEHWUN BS3KON CepaLEBVHbI.
r) yBenuyeHme nnacTMYHOCTU NMOBEPXHOCTHOMO CIIOS.

11. KakoBbl OCHOBHbIE NMPU3HAKU MApPTEHCUTHOrO NPEBPAaLLEHNS?

a) OMdPdY3VOHHBIN MexaHM3M NPEeBPAaLEHNS 1 YeTKAs 3aBUCKMOCTb TEMMEPaTypbl MPEBPaLLEHUs 0T CKOPOCTH
OXNaxAeHns cnnaea.

6) 3aBNCMMOCTb MOMHOTHI NPEBPaLeHNs 0T TeMNepaTypbl ayCTEHN3aUMN U Masible UCKaXEHUS B KPUCTanIMYeckom
pelweTke.

B) cnaboBbipaxeLHasi 3aBUCMMOCTb TEMNEPATYPbI NPEBPALLEHNS OT COCTaBa CNnaBa U Manble HanpsXeHns B CTPYKTYpe.
r) 6e381MdY3VOHHBIN MEXaHW3M NPEBPALLEHNS 1 OPUEHTMPOBAHHAS CTPYKTYpa.

12. Kakylo CKOpOCTb OXNaxAeHUs Npu 3akanke HasblBaloT KPUTUHECKON?

a) MakcmmasnbHy0 CKOPOCTb OXNaXAeHuWs, Npu KOTOPOIA elle NpoTekaeT pacnag aycTeHmTa Ha CTPYKTypbl NEPAMTHOMO
T™Mna.

6) MUHMMaNbHYIO CKOPOCTb OXNaXAEHUS, HE0OXOAMMYIO NS NONYYEHNSI MAPTEHCUTHOM CTPYKTYpbI.

B) MMHMMASIbHYKO CKOPOCTb OXNaXAeHus, Heobxoaumyto Ans orkcaumm ayCTEHUTHON CTPYKTYpbI.

) MUHUMAanbHYIO CKOPOCTb OXNaXAeHNs, HEOBX0AMMYO NS 3aKanku N3LEenus no BCEMY CEYEHMIO.

13. CTpykTypa, KOTOpas oopMUPYETCS M3 ayCTEHWUTA NPU ManbiX CTENEHSX ero nepeoxnaxageHuns
a) MapTeHcuT.

6) nepnur.

B) TPOOCTHT.

r) copbur.

14. MapTeHcut otnycka obpasyercs
a) 150-200 oC.
6) 350-450 oC.
B) 500-600 oC.
r) 600-700 oC.

15. TpoocTut otnycka obpasyercs
a) 150-200 oC.
6) 350-450 oC.
B) 500-600 oC.
r) 600-700 oC.

16. CopbuT oTnycka obpasyercst
a) 150-200 oC.
6) 350-450 oC.
B) 500-600 oC.
r) 600-700 oC.

17. A3oTpoBaHve getanu nosblwaeT
a) N3HOCOCTOMKOCTb.

6) yoapHyto BS3KOCTb.

B) MNACTUYHOCTb.

) OTHOCUTENbHOE YANVHEHME.

18. Bug Tepmunyeckoin 06paboTku, 3aknioyalowniics B Harpese 3akaneHHom ctanm Huxe nuHum AG1
a) HEMOJHbIA OTXMWr.

6) oTnyck.

B) HOpManuaauusi.

r) NOMHbIA OTXWUr.

CrpaHnua 12 ns 19.
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19. OTXUr ong ycTpaHeHns AeHAPUTHON NMKBALMKN CIMTKOB CTanu
a) NONHBbINA.

6) rOMOreHM3aLNOHHbIN.

B) PeKpUCTanIN3aLNoHHbIA.

) HEMONHBbINA.

20. Tepmnueckas obpaboTka ctanu, NprBoaswWAas kK 06pa3oBaHNIO PABHOBECHOW CTPYKTYpbI
a) 3aKasnka C BbICOKUM OTMYCKOM.

6) Hopmanusauus.

B) MOMHbIA OTXMW.

r) 3akasnka C HIU3KUM OTMYCKOM.

21. Kputnyeckas cKopocTb OXnaXxaeHus npu 3akanke - a1o

a) MMHUManbHas CKOPOCTb OXNaxAeHns, HeobxoAmMMas ons Nony4eHs MapTEHCUTHOW CTPYKTYpbI.
6) MVHMManbHas CKOPOCTb OXNaXAeHWUs, HeobxoanmMas Ans NONy4eHUs TPOOCTUTHOW CTPYKTYpBI.
B) MMHUMaNbHAs CKOPOCTb OXNaxAeHus, Heobxoaumas ans cukcauum ayCTeHMTHON CTPYKTYpPbI.

r) MakcMManbHasi CKOpOCTb OXNaXAeHus, Heobxoaumas Ans Nony4eHns MapTEHCUTHON CTPYKTYPbI.

22. [pn MeaneHHOM oxXnaxAeHnn 9BTEKTOUOHON CTanu ayCTeHWUT nNpeBpallaeTcs B
a) TPOOCTUT.

6) 6eiHNT.

B) Nepnur.

) MapTEHCUT.

23. MMpwn oxnaxneHnm aBTEKTONOHON CTann CO CKOPOCTbLIO Bbile KPUTUHECKON ayCTEHMT NpeBpallaeTcs B
a) TPOOCTUT.

6) 6eiiHNT.

B) MepnurT.

) MapTeHCKT.

24. [1na ycTpaHeHNs1 XMMUYeCKO HEOAHOPOAHOCTI, BO3HMKAIOWEN NPW KpUcTaniM3aumm MeTanios, NpUMEHSItoT
a) rOMOrEeHN3UPYIOLWNIA OTXNF.

6) HopManM3aumio.

B) MOJSHbIA OTXMW.

I') HEMOJHBIA OTXWT.

25. Mpn npoBefeHM HopManM3auum ctTany oxnaxaeHne NnposoasT

a) B macne.

6) Ha Bo3gyxe.

B) C Meyblo.

r) B Boge.

Ok3ameH

Bonpochbl k ak3ameny:

1. Knaccudpmkaums MawmHOCTPOUTENbHbIX MaTepuanos.

2. YeTblpe arperaTHbIX COCTOSAHUS BelecTBa. AMOPGOHOE 1 KpUCTaNINYeckoe COCTOSHUE TBEPLbIX TEN.
3. MNoHATMe KpMCTanIM4ecKor peleTkn, TUMbl PeLeTok, UX napameTpbl.

4. AHM30TponNuns CBOWCTB Y KpUcTannos. [NMonumopdram meTtansnos.

5. Oblwas xapakTepunctuka 1 knaccumgprkaums MeTannos. 3epHUCTOE CTPOEHNE METANOB.
6. ToueuHble, NMHENHbIE, MOBEPXHOCTHBIE Y 06 BEMHbIE AEXEKTHI

7. DHepreTnyeckue NpUYMHLI NpoLlecca KpuctTannmaauuu.

8. MexaHun3m npouecca kpuctannnsaumu.

9. CtpoeHuMe cnutka MeTanna (Tpu 30Hbl KPUCTanIM3auumn cnmTka).

10. Knaccudpmkaums CBOMCTB U METOLbl MEXaHWNHECKUX UCMbITaHUA MaTepmanos.

11. OnpeneneHve TBEPAOCTM METANNOB U CMNIABOB.

12. VicnblTaHna MeTannos Ha OLHOOCHOE pacTaxeHue. [unarpamma pacTskeHus.

13. MexaHuam ynpyron n nnactnyeckon gedopmaumm.

14. Haknen unu ynpo4HeHne MeTannos Nof BANSIHUEM MnacTu4eckon aedopmaumn.

15. BosBpart 1 pekpuctannnsaums MeTanios, NoABEPrHyTbIX NNacTM4YeCcKon gegpopmanmnu.
16. PaspyuweHre maTepuranos (BA3KOe U XpYnkoe paspyweHne, X OTANYUTENbHbIE YepTbl).
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17. CTPYKTypHbIE N OU3NYHECKNE METOAbI UCCNELOBAHNSA METANIOB U CMIABOB.

18. NoHATMe cnnasa. Pasbl METANNNYECKNX CNaBOB.

19. MNpaBuno as 1 NpaBmnno OTPE3KOB.

20. MNoHATHe gmarpaMmbl COCTOSIHWSA CnnaBsa.

21. lNocTtpoeHne gnarpamm COCTOSHUS TEPMUYECKMM METOLOM.

22. [lnarpamMma coCTOSHNS ANs CNNaBoB C HEOrPaHUYEHHON PaCcTBOPUMOCTBIO KOMMOHEH-TOB B TBEPLOM COCTOSIHUN.
23. [lnarpamma cocTosiHUSI A4Jisl CMNaBoB, 06pasyolyx MeXaHNYECKMEe CMECH N3 YNCTbIX KOMMOHEHTOB.

24. lnarpamma COCTOSIHUS AJ1S CMNAaBOB C OrPaHNYEHHO PaCTBOPUMOCTBIO KOMMOHEHTOB B TBEPLOM COCTOSHUM
(omarpamma ¢ 3BTEKTUKON).

25. [lnarpamma cocTosIHAS ANs CMaBOB C OrPaHUYeHHON PacTBOPUMOCTBIO KOMMOHEHTOB B TBEPAOM COCTOSIHUM
(ouarpamma ¢ NepuTeKTUKONA).

26. [lnarpamma coCTOSIHUSI A4JiS CNaBOB, 06Pa3yoLLNX XUMUYECKE COEANHEHUS.

27. Nnarpamma coCTOosIHMS ONs CMaBoB, KOMMOHEHTbI KOTOPbIX UCMbITHIBAIOT NOAMMOPMOHBLIE NPEBPALLEHMS.
28. CTpyKTypHblE COCTABMSAOWME CMABOB Xene3a C yrnepoaom ((PeppuT, ayCTEHUT, LLEMEHTUT, NepnnT, nenebypur).
29. lnarpamMma COCTOSIHUS CMaBoB HA OCHOBE Xeresa.

30. ®a3osble NpeBpaLleHns B cTansx.

31. ®a3osble NpeBpaLeHns B YyryHax.

32. Obwas xapakTepucTrka cTanem n YyryHos.

33. BnusiHme yrnepoga v noCTOSIHHbIX NPUMECEeR Ha CTPYKTYpY U CBOWCTBA CTanemn.

34. Knaccugpukaums n MmapkmpoBka yrnepoamcTbix cTanen.

35. Obpa3zoBaHue rpatUTHBIX BKITIOYEHW B YyryHax.

36. MyKpoCTpyKTypa 1 CBOWCTBA YYryHOB, X MapKMpOBKa.

37. ObLwas xapakTepucTka nermpoBaHHbIX cTaneil.

38. BnmsaHne pasnnyHbiX NErnpyowmnx 3NeMeHTOB Ha CTPYKTYPY 1 CBOMCTBA cTanei.

39. Knaccudpmkaums n Mapknposka nermpoBaHHbIX CTanei.

40. OcHoBHble onepauun TepMoobpaboTkn 1 NX Ha3HaYeHUeE.

41. da3oBble NpeBpalleHns Npu Harpese cTaneli (obpaszoBaHNe aycTeHUTa U3 NepanTa).
42. [lnarpamMma n3oTepMmM4eckoro pacnaga aycteHura.

43. MapTeHCcUTHOE NpeBpalleHne ayCTeHuTa.

44. lNMpeBpalleHne npu oTrnycke 3akaneHHbIX cTanem.

45. OTXUr n HopManusaums yrnepoancTbix ctanei.

46. 3akanka 0O3BTEKTOUOHbIX U 323BTEKTOUAHBIX CTanel.

47. OTnyck 3akaneHHbIx cTanein.

48. NoBepxHOCTHAs 3akanka yrnepoancTbix cTanen.

49. Xnmurko-Tepmunyeckas obpaboTka cranei.

50. NatyHu (knaccudgoukaumsi, CBoMCTBa, 06nacte NPUMEHEHUS, NONyYEHNE, MapKNPOBKA).
51. BpoH3bl (knaccudpmkaLms, CBONCTBA, 06nacTb MPUMEHEHUS, MONyYEHNE, MaPKUPOBKA).
52. ANIOMUHWUIA 1 CNnasbl HA ero OCHOBE.

53. MnacTmaccol, TEXHONOrNS U3roTOBNEHWS U3OENWIA N3 nnacTMacc.

54. Pe3nHoBble MaTepuanbl, TEXHONOMMS U3roTOBEHNS N3OENNIA N3 PE3UHDI.

55. Ctekno n kepamuka.

56. KomMnoauuunoHHbie matepuansi.

57. Pacwudpposatb mapkmposky Ct3, BCt2kn, Y10A, 30X 2T.

58. Pacwundgposatb Mapkumposky 20XI'M, A40l", 08X17T, ctanb 45.

59. Pacwudpposatb Mmapkunpoeky BCt5cn, 092G, 40X, 55XIP.

60. Pacwundpposatb mapkmnposky Ctanb 08, BCt2nc, 20X20H14C2, 30X13.

6.4 MeTtoouyeckue matepuansl, onpepensiowlye npouenypbl oLeHNBaHNA 3HaHUNA, YMEHUA, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUNA

B K®Y pelictByeT 6annbHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma KoHTponst - B 50 6annos.

Lna 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

55 6annos n MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS Ha NPaKTUYECKMX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 1 10
AMCKyccun, oTBEeYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEM NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONMYecTBo 3 10
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

dk3ameH 9Kk3aMeH HaleneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotoeky. OLeHVBaeTCs BnafeHue Matepuanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Mpiu
aHanuae nNpobneMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMIUHDBI (MOAYNS)

OcBoeHue aucumMnauHbl (MOAyns) NpeanonaraeT M3yYeHrne OCHOBHOW 1 LONONHUTENbHOW y4ebHOM nuTepatypb.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0bOyyatowmnMcs B OAHOM U3 ABYX BapUaHTOB (NM60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust Hay4yHol 6ubnnoTekoii.
OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0i TOUKM NpuW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMM NeYaTHbIX U3LaHW GONNOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHOM y4ebHON nnTepaTtypbl, HEOBXOAMMO AJ1S OCBOEHUS AUCLMMAMHBI (MOoyNs),
HaxonmTcs B MpunoxeHun 2 k paboyeli nporpamMme AncuUmnavHel. OH NOANEXUT OBHOBEHMIO NPV U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnagatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNEKTOBaHNUS ooHA0B Hay4Hoi
6ubnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

MATERIALOLOGY - www.materialology.com
XypHan "Tpyasl BUAM" - hitps://viam.ru/news/7305
MaTtepuanoseneHue - www.materialscience.ru

9. Metoonueckue ykasaHus ansi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
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Bup pabor

MeToaouyeckme pekomeHoauum

nekunn

B xo[ie NEKLIMOHHBIX 3aHSATUIA BECTU KOHCMEKTUpOBaHWe y4ebHoro mateprana. Obpalats BHMMaHWe
Ha KaTeropuu, (OOpMynMpPOBKY, packpbliBatolme cogepxaHue Tex Unn UHbIX SBNeHUn U NpoLeccos,
Hay4Hble BbIBOAbl U NPaKkTU4eckme pekoMeHaaumm, NonoXnUTeNbHbIA ONblT B OPaTOPCKOM UCKYCCTBE.
XenatenbHo ocTaBWTb B paboyrx KOHCMEKTax Nons, Ha KOTOpbIX Aenatb NOMeTKW 13
peKOMeH0BaHHOW NUTepaTypbl, OOMOMHAWME MaTepuan NPocnylWwaHHOM Nekummn, a Takxe
noayepkusatoLme 0cobyto BaXXHOCTb TEX UM UHBIX TEOPETUYECKUX NONOXEHWA. 3anaBaTtb
npenogasaTento YyTOYHSIOWME BONPOCHI C LeNbo YSICHEHNS TEOPETUYECKMX NONOXEHWUA, paspelleHuns
CMOpPHbIX cUTyauumit. B cnyqyae npuMeHeHust B 06pa3oBaTefibHOM NPOLECCE AUCTaHLIMOHHBIX
06pa3oBaTenbHbIX TEXHOMNOMMIA NEKLMOHHbBIE 3aHATUS MOMYT MPOBOAMUTCS HA CNEeLyioLMX nnaTgoopmax
n pecypcax: B komange "Microsoft Teams" 1 NHbIX ONCTAHUNOHHbIX pecypcax.

nabopaTtopHbie
paboTbl

Mpwn nogroToske k nabopartopHbiM paboTam, a TakXe B MPOLECCE WX BbINMONHEHUS 1 0DOPMIEHUS
oTyéTa cnefyeT pykOBOACTBOBATHCS METOAMYECKMMM YKa3aHUSMU K AaHHbIM paboTtam, KOTopble
MMeloTCAa Ha Kadoegpe maTepuanos, TexHonoruin n kadectsa H4 KPY, a Takxe B OTKpbITOM JOCTyne
B cetn VIHTepHeT (B 4acTHOCTW, MO agpecy:
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119). B
cnydae npUMeHeHns B 06pas3oBaTenbHOM NPoLEecce ANCTAHUMOHHbIX 06pasoBaTenbHbIX TEXHONOM I
nabopaTtopHble 3aHATNS MOTYT NPOBOLMTCS Ha CrenyowWwmx nnaTgoopMax 1 pecypcax: B KOMaHne
"Microsoft Teams" 1 MHbIX ONCTAHUMOHHbIX pecypcax.

camocTos-
TenbHas
pabota

CamocTosiTenbHas paboTa obyyatolmxcs MMeeT CBOEl Lenbio rnybokoe YCBOEHUE Matepurana
ONCUMMNUHBI, BOCMUTAHWE BbICOKOW TBOPYECKOM akTUBHOCTU, MHULIMATUBI, MPUBbLIYKU K MOCTOSSHHOMY
COBEPLIEHCTBOBAHWUIO CBOMX 3HAHWIA, COBEPLLEHCTBOBAHUIO U 3aKPEMNEHNIO HABbIKOB
camocTosiTeNbHOM paboTbl C NUTEPATYPOWt, YMEHWIO HANTW HYXXHbI MaTepran u caMoCcTOSITENbHO ero
ncnonb3osatb. OCHOBHBLIM YCNOBMEM YCrexa caMoCcToATeNbHOWM paboThl sBnseTcs eé
CUCTEMATMYHOCTb U NAaHOMEPHOE pacnpeneneHme B Te4eHne BCero nepruoaa n3yveHuns
OucumnnuHel. B cnydae npuMmeHeHns B 06pasoBaTefibHOM NpoLecce ANCTaHUMNOHHbIX
06pa3oBaTenbHbIX TEXHONOMMIA KOHTPONb CaMOCTOATENbHOM paboTbl MOXET NPOBOAMTCS Ha
cnenyouwmx nnatgopmax n pecypcax: B komaHae "Microsoft Teams™"n MHbIX AUCTaHUMOHHbIX
pecypcax.

YCTHbI ONpOoC

[Mpy NoaroToBKe K yCTHOMY ONPOCY Marepuan, 3akOHCNEKTUPOBAHHbIV HA NEKUMUSAX, MOXHO OOMONHATb
CBEOEHNSAMN U3 NNTEPATYPHBIX UCTOYHMKOB. 10 Kax oM U3 TeM i CaMOCTOATENBbHOIO N3YYeHNS,
NpuBEOEHHbIX B paboyei nporpamMme OMCUMMINHBI, CeayeT NpoYnuTaTb PEKOMEHAOBAHHYIO
nuTepatypy v, npum HeobX0AUMOCTU, COCTaBUTb KPATKMIA KOHCMEKT OCHOBHbIX MOSIOXEHWUA, TEPMUHOB,
cBeaeHuin, Tpebylowwyx 3anoMVHAHNS 1 SBNSIIOWMUXCS OCHOBOTMONAralowmMmn B 3To TeMe 1 Ans
OCBOEHUS MOCNenyoWNX pa3nenos kypca. B cnyyae npumeHeHus B 06pasoBatenbHOM npoLecce
OVCTaHUMOHHbIX 06pa30BaTe/bHbIX TEXHOMOTNA YCTHbBIA ONPOC MOXET OCYWECTBASTLCS Ha
cnepyowmx nnatpopmax n pecypcax: B komaHae "Microsoft Teams" u nHbIX BNCTaHLMOHHBIX
pecypcax.

TecTnposaHue

TecTupoBaHme No pasnnyHbIM TEMaM OUCLIAMANHBI NPOBOANTLCS C UCMOIb30BAHNEM TECTOBbIX
3a4aHunin 3 ooHaa OLLEHOYHbIX CPEACTB, XPaHSLWMXCa Ha kadhenpe MaTtepuanos, TEXHONOMIA 1
kadyectea HYM K®DY. B TecTOBbIX 3a0aHUSAX B KAXA0M BONPOCE U3 NPeacTaBleHHbIX BapMaHTOB
oTBETa NPaBWbHbIA TONbKO 0AMH. Ecnn Bam kaxeTcsl, 4To npaBuibHbIX 0TBETOB Bonblie, Bolibupalite
TOT, KOTOpbIA, Ha Bauw B3rnsig, Hanbonee npaBunbHbIl. B cnyvae npuMeHeHus B 06pa3oBaTenbHOM
npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHONOr WA TECTUPOBaHNE MOXET NPOBOANTCS Ha
cnenyouwmx nnatgopmax u pecypcax: B komanae "Microsoft Teams" n UHbIX ANCTAHLMOHHBIX
pecypcax.

3K3aMeH

Mpv noaroToBke K 3k3aMeHy He0BX0OMMO ONMPaTbCS MPEXAE BCErO Ha NeKLMU, a Takxe Ha
WCTOYHMKN, KOTOpble pasbupanuck Ha nabopaTtopHbix paboTax B Te4eHue cemectpa. [ns
pacwWmpeHns 3HAHWA NO OUCLUMIMHE PEKOMEHOYETCS NCMONb30BaTh IHTEPHET pecypebl: NPOBOANTb
MOWCK B PA3MNYHbIX CUCTEMAX, CaNTOB 1 0ByHatoLWmMX NPOrpamMM, B TOM YUCTE PEKOMEHJOBAHHbIX
npenogaeatenem. Ok3aMeH NPOBOAUTCS B MUCbMEHHON ¢hopMe Mo bunetam, Kaxablin 6Gunet
€oOepxuT no Tpw Bonpoca. MNpouenypa TeKYWEro KOHTPOMS YCNEBAEMOCTY 0BY4aOLMXCS MOXET
MPOBOAWTCS C MCMONb30BAHMEM 3NEKTPOHHON MHGPOPMaLMOHHO-06pasoBaTenbHo cpeapl KDY,
LMCTaHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX NMPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHnst 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe AUCLMNNNHBI (MOOYNS).

CtpaHnua 16 ns 19.
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep v npuHTEp 0N pacnedaTky pa3aaToyHbIX MaTepuanos.

MynbTuMeguiiHas ayoutopus.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTseTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHom no HanpasneHuto 43.03.01
"Cepsuc" 1 npodounio noarotoskn "Cepsuc aBTOTPaHCNOPTHBLIX CPeAcTB”.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. TapaceHko J1. B. Matepuanosenerue: yuebHoe nocobre ons By3os / J1. B. TapaceHko, C. A. MNaxomosa, M. B.
YHunkosa, C. A. Nepacumos; nog peg. J1. B. TapaceHrko. - Mocksa : H/L Undppa-M, 2012. - 475 c. - (Bbicwee
obpasosaHue). - ISBN 978-5-16-004868-0.- Pexum pgoctyna: http://znanium.com/bookread.php?book=257400.

2. MatepuanoBeneHve 1 TEXHONOrMS MaTepranoB [ANeKTPOoHHbI pecypc]: yuebHoe nocobuve / noa pea. A.W. baTbiwesa,
A.A. CmonbkuHa. - Mockea: HULL UHDPA-M, 2013. - 288 c. - (Bbiclwee obpasoBaHue: bakanaspuar). - B nep. - ISBN
978-5-16-004821-5. - Pexxum poctyna: http://znanium.com/bookread.php?book=397679.

3. TokmuH A. M. Beibop MaTepmanos 1 TEXHONOT M B MAWMHOCTPOEHNM [SNeKTPOHHBIA pecypc]: yuebHoe nocobue / A.M.
TokmuH, B. V. TemHblx, J1. A. CeeuHunkoBa. - Mockea : HALL MIH®PA-M; KpacHosipck: Cubupcknii dhenepanbHblii yH-T,
2013. - 235 c. - B nep.- ISBN 978-5-16-006377-5. - Pexxum poctyna: http://znanium.com/bookread.php?book=374609.

JononHuTtenbHas nuteparypa:

1. CtykaHoB B. A. MatepuranoBegaeHue: yuebHoe nocobue [OnekTpoHHblii pecypc] / B. A. CtykaHos. - Mockea : N[,
D®OPYM : HALL NHDPA-M, 2014. - 368 c.: nn. - B nep. - ISBN 978-5-8199-0352-0. - Pexum goctyna:
http://znanium.com/bookread.php?book=430337.

2. lopoxos B. A. Matepuanbl 1 nx texHonorum: B 2 u.: yuebHuk [OnexTpoHHbIin pecypc] / B. A. Fopoxos, H. B. Bensikos,
A.T. Cxvptnaase; nog pea. B. A. Nopoxosa. - Mockea : H/L UH®PA-M; MuHck : HoBoe 3HaHue, 2014. 4. 1. - 589 c.-
(Bbicwee obpazosaHme).- B nep.- ISBN 978-5-16-009531-8.- Pexum goctyna:
http://znanium.com/bookread.php?book=446097.

3. CupotkmH O. C. OcHoBbl nHHOBaLMOHHOro MatepuanosefeHns / O. C. CnpotkuH. - Mocksa: UH®PA-M, 2011. -
158c. - (HayyHas mbicnb; MatepuanosegneHue). - ISBN 978-5-16-004948-9. - Pexxum gocTyna:
http://znanium.com/bookread.php?book=226469.

4. Tumodpees B. J1 TexHoNorns KOHCTPYKLMOHHBIX MATEPUANoB [DNeKTPOHHbIN pecypc]: yuebHoe nocobue / B. J1.
Tumodpees, B. M. Mnyxos 1 ap.; non obw,. pen. B. J1. Tumodpeesa. - 3-e nag., ucnp. M gon. - Mocksa : UHOPA-M, 2011. -
272 c. - (Boicwee obpaszosanue). - ISBN 978-5-16-004749-2. - Pexum gocTtyna:
http://znanium.com/bookread.php?book=220150.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 43.03.01 - Cepeuc

Mpodounb noarotoskun: CepBMC aBTOTPAHCNOPTHBLIX CPEACTB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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