Mporpamma aucumnnuHbl "MaTepuanoseneHne"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".
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Mporpamma aucumnnuHbl "MaTepuanoseneHne"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

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 "MaTepuanoseneHne"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

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 npuobpeTaeMorn KOMNeTEHLUN
OrikK-4 CnocobeH paccunTbiBaTh 3f1eMEHTbl SHEPreTMHECKMX MaLMH U YCTAHOBOK C Y4ETOM

CBOWCTB KOHCTPYKUWMOHHbIX MaTtepunanos, oMHaMN4eCKmnx N TennoBblX HArpy3ok

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

3aKOHOMEPHOCTU CTPYKTYpooBpasoBaHuns, qoa3osbix NpeBpalleHnin B Matepuanax; 0CHOBHbIE KNacCbl COBPEMEHHbIX
mMaTtepuanos, KX CBONCTBA U 06N1acTU NPUMEHEHNS, MPUHLMMNLI BbIBopa MaTepuanos Ois 9NeMEeHTOB SHEePreTn4YecKmx
MalMWH 1 YCTAHOBOK C Y4eTOM CBOCTB KOHCTPYKLIMOHHbLIX MaTepranos, OMHAMUYECKMX U TENNOBbIX Harpysok.

JonxeH ymeTtb:

BbI6I/IpaTb martepuanbl onsa aNeMeHToB sHepreTn4ecknx MamH 1 yCtaHoBOK C y4eTOM CBOWCTB KOHCTPYKUWMOHHbIX
maTtepunanos, JUHAMNYECKUX 1N TENNOBbIX HArpy3o0K; onpenendatb MexaHn4eckme CBOMCTBA Martepunanos npu
Pa3nnyHbIX BUgax ncnbiTaHuN.

JonxeH BnaneTb:

HaBblkaMu MCMOJIb30BaHUSA METOLOB CTPYKTYPHOro aHanmaa v onpeneneHns MexaHn4eckux CBOMCTB MaTepmanos,
TEXHMKOW NPOBEAEHNS 3KCNEPUMEHTOB N CTATUCTUYECKON 06p8.60TKI/I 3KCNnepuMeHTanbHbIX OaHHbIX.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:
NPUMEHSATL MNONyYEHHbIe 3HAHWS NPY PeLIeHN NPOgECCNOHANbHBIX 3aaav.
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2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

[aHHas oucumnnuHa (Moaynb) BkAtodeHa B pasgen "61.0.09 OucumnnnHel (Mooynn)" OCHOBHOM NpodbeccuoHansHom
obpaszoBatenbHoii nporpammel 13.03.03 "SHepreTnyeckoe MalMHOCTpoeHWe (LBuratenu BHyTPEHHero cropaHuns)” n
OTHOCUTCS K 06513aTENbHBIM ANCLUMIMHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

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

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

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuuu - 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 KOHTPONSA ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.

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

4.1 CTpyKTypa 1 TemMatM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUMUNANHE (MOLOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTnueckmelabopaTtopHbie)
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 TEOPUM CNNABOB. 1 2 0 6 8
4.[Tema 4. Xeneso v ero cnnasbl. 1 2 0 6 8
Tema 5. OCHOBbI TEPMUYECKOWA
5.[06paboTkn 1 NOBEPXHOCTHOrO 1 4 0 0 10
YNPOYHEHMWS CNNaBOB.
Tema 6. [pombiwneHHbIe cTanu un
6-|crnassi. 1 2 0 0 10
7 Tema 7. LiBeTHble MeTannbl 1 cnnasbl. 1 > 0 0 10
Tema 8. Hemetannuyeckue un
8. KOMMO3MLUMOHHbIE MaTepuansi. 1 2 0 0 8
toro 18 0 18 72

4.2 CopepXxaHue gUCLUNNNHbI (MOLYNSA)
Tema 1. BeepeHue. Knaccucpukaums marepuanos.

BeeneHve. 3anauun n HazHavyeHve gucumnivHel "MatepuanoseneHme” ons CTyoeHTOB NO HanpaBieHNIO NOArOTOBKM
13.03.03 "SHepreTnyeckoe MaWmMHOCTPOEHUE", npodpunb "LBuratenn BHyTpPeHHero cropaHus”. MarepuanoseneHme kak
Hayka O CBOMCTBax MaTepranos 1 UX CBA3M C COCTABOM W1 CTPYKTypoi. Knaccugpukauus matepnanos; MeTaninyeckmx,
HeMeTanIMyeckunx, KOMMO3NLMOHHBIX. VX cBoOCTBa 1 06nacTy NPUMEHEHMSI.

Tema 2. OCcHOBbI CTpOeHus1 1 CBOWUCTBa MaTtepuanos.

CrpaHnua 4 13 20.
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ATOMHO-KPUCTaNIN4YecKoe CTPOEeHVE METanoB. Tunbl KPUCTANMMYECKMX PELETOK, X napameTpbl. CTpoeHMe peanbHbIX
meTannos. JedekTbl KpUCTanIm4eckoro cTpoeHnsl. HanpskeHus n gecpopmaummn. Ynpyras n nnacrtuyieckas
nedopmaumsi. MexaHnam nnactuyieckon ge-gpopmaumm. Haknen. MexaHuam Xpyrnkoro v BA3KOro paspyLeHus.
TeopeTnyeckas 1 TexHU4Yeckas NpoYHOCTb MeTanna, nyTu ee NoBbIWeHUs. BnusHue Temnepatypbl Ha CTPYKTYpY u
CBOVCTBA AePOPMMPOBAHHOIO MeTanna. MexaHudeckue CBOMCTBa, onpeaensieMble Npy CTaTMHECKUX, AMHAMUYECKX 1
LIMKJIMYECKMX Harpy3Kkax.

Tema 3. OCHOBbI TeOpPUU CMJ1AaBOB.

MoHsATMe cnnasa. dasbl MeTanINYecknx CnnaBos. I'Ipanmo a3 1 npasuno OTPE3KOB. Tunbl B3anMoaencTBNS
KOMIMNOHEHTOB. TBep,u,b|e PacTBOpbI. Xumnyeckue coeamHeHns. MexaHuyeckmne cmecu. lNoHaTre anarpammbl COCTOAHUA
crnnasa. I"IOCTpoeHme anarpamm COCTosAHUA TepMny4eCcknm MeTonomMm. ,El,marpaMMu COCTOSIHUS LBOMHbIX CM/1aBoB.
,D.l/larpaMMa COCTOSAHNA Ong cnnaBoB, 06p3.3y}OLIJ,I/IX MEXaHN4YeCKNe CMECH M3 YUCTbIX KOMMOHEHTOB. OBTEKTUKA.
,ﬂmarpaMma COCTOSAHNA 014 CcnniaBoB C HeOFpaHMLIeHHOIZ PacTBOPUMOCTbIO KOMIMOHEHTOB B TBEPAOM COCTOAHUN.
,ﬂmarpaMma COCTOSAHNA On4 CcnniaBoB C OrpaHMLIeHHOIZ PacTBOPUMOCTbIO KOMIMNOHEHTOB B TBEPAOM COCTOAHUN
(,umarpaMma Cc 38TGKTI/IKOI7I). ,El,marpaMMa COCTOSIHUA Ons cnniaBoB C 0FpaHM'—IeHHOI7I PacTBOPUMOCTbIO KOMIMNOHEHTOB B
TBEPOOM COCTOSAHUN (nmarpaMMa C HepMTeKTMKOIZ). ﬂ,marpaMMa COCTOSAHUA ONnsA CnniaBoB, o6pa3ytoumx XMnyeckue
COoeanHeHns. ,D,l/larpaMMa COCTOSHUS ONg CNNaBoB, KOMMOHEHTbI KOTOPbLIX UCMbITbIBAOT MNOMMMOPJOHbIE NpeBpalLeHns.
CBs3b mexny CBOWCTBaMun Crnnasos, CTDYKTyDOIZ M TUNOM Onarpamm COCTOAHUA.

Tema 4. XKene3o u ero cnnasbl.

LunarpamMmma COCTOSIHUS Xene30-LeMeHTUT. KOMMOoHeHThI, gpasbl, CTPYKTYpPHbIE COCTaBNSIOWME AuarpamMmbl CTanei u
6enbix 4yryHoB. Vx ceoicTea n oboaHaveHusi. Ctanu. Knaccudprkaums craneii no XuMmn4eckomy CoctaBy, CTRYKTYpE,
NPUMEHEHWIO, UX MapKMpoBKa. BnnsiHue yrnepona 1 NOCTOSIHHBIX MPUMECEl Ha CBOWCTBA cTanei. YrnepoancTbie 1
NervpoBaHHble cTanu. YyryHoi.

Knaccuchmkauus vyryHos: Henble, cepble, BbICOKOMPOYHbIE, KOBKME. CBOWCTBA, HA3HAYEHMe, CTPYKTYPbl, MapKMPOBKa,
Mony4YeHne YyryHoB. BnnsiHue npumecei n cKopocTy OXnaxAeHns Ha CBOMCTBA YyryHa.

Tema 5. OcHOBbI TepMUUYECKO 06paboTKM M NOBEPXHOCTHOIO YNPOYHEHUSI CM1aBOB.

Teopus TepMuyeckoin 06paboTku ctanei 1 cnnasos. Buapl v pa3HOBUOHOCTW TepMuyeckoin obpaboTku. duarpamma
N30TEPMMNYECKOro NpespalleHuns aycteHnta. OTxur, ero HasHavyeHue, Buabl. Hopmanusauns ctann. 3akanka cranw,
pexuMebl, crnocobbl 3akanku. MoHsAThe 3aKkannBaeMocTy U NpokanuBaeMocTu. TexHonorust otnycka. NoBepxHoCTHas
3akarnka ctanei. XumMuko-tepmmyeckasi obpabotka ctanv. CywHOCTb U pU3NHECKMNE OCHOBbI XMMMKO-TEPMUYECKOM
0b6paboTku. A3oTnpoBaHue ctanu. MexaHnam obpas3oBaHns a30TUPOBAHHOMO C/osl, ero ceolicTea. ObnacT NpUMeHeHNs
asoTnposaHus. Ctann ona asotuposaHns. MloHHoe asoTupoBaHue. LinanHnposaHue. Buabl, TEXHONOIMS, Ha3Ha4YeHMe.
HutpouemeHTauus ctanu. Anddoy3anoHHas Metannmaauns ctanei.

Tema 6. MpombiLNeHHbIe CTanu 1 cnnaebl.

YrnepoancTble 1 NErMpoBaHHbIE KOHCTPYKLUUOHHbBIE CTanu. YrnepoaucTble cTany 06blkHOBEHHOMO KavyecTsa U1
KayecTBeHHble. ABTOMaTHas cTanb. JlermpoBaHHble KOHCTPYKLMOHHBIE cTanu, nx TepmoobpaboTka. LiemeHTyemble 1
ynyyllaemble CTanu, UX CBOMCTBA, NMPUMeEHeHNE. PeccopHo-npyxuHHble ctany. Ctanu ons 3ybyartbix Komnec.
apvkonoAWwnnHMKoBbIe cTanu. MI3HOCOCTOMKUE 1 KOPPO3MOHHOCTOMKME cTanu. IHCTpyMeHTanbHble MaTepuansi,
mMate-puansl ¢ ocobbiMy cBoicTBaMu. Knaccudmkaums n MapknpoBka MHCTPYMEHTaNbHbIX cTanei. TpeboBaHus K
CBOMCTBAM UHCTPYMEHTanbHbIX ctanei. Ctanu ona pexyero uHctpymeHta. Crtanu ons namepuTenbHOro MHCTPYMEHTA.
Ctanu ona MHCTpYMeHTa ropsvero 1 XonoaHoro gedpopmmnposaHms. MIs3HococTolikme Matepuransl, Matepuansl ¢
BbICOKMMW YNpyrumm cBocTBaMm, Mano NnoTHOCTbIO, BbICOKOM YAEeNbHOM NPOYHOCTbIO, YCTONYMBbLIE K BO3OENCTBUIO
Temnepatypbl paboyeit cpelbl. TBepAble CnnaBbl 1 PEXyLWas Kepamuka, CBEPXTBEPAbIE MaTeprarbl, Matepuansbl
abpasunBHbIX UHCTPYMEHTOB.

Tema 7. LiBeTHble MeTannbl N cnasbl.

Cnnaebl Ha OCHOBE Meau, antoMunHus, TtTaHa. Cnnaebl HA OCHOBE Meawn, UX Knaccudpmkauus. JlatyHu (knaccudpmnkauus,
CBOWCTBA, 06/1aCTb NMPUMEHEHWSI, MONYYeHNe, Mapk1MpoBka). BpoH3bl (knaccudgoukaums, CBoincTea, 0bnactb NPUMEHEHNS,
nonyyeHvne, MapknpoBska). AntoM1HMEBbBIE CMNaBbl, UX Knaccudprkauns. Jedopmmpyemble antoMMHUEBbIE CMNaBbl, UX
CBOWCTBA, TepMuUyeckasi obpaboTka.

Tema 8. Hemetannmyeckue n KOMNO3ULIMOHHbIE MaTepuarnbl.

MonumepHble maTtepransl. Knaccudprkauus nonMMepHblX Matepranos. TepMonnacTnyHbIe 1 TepMOpeakTUBHbIE
NoNMMeEpbI, NX XapakTEePUCTUKN, PA3HOBUAOHOCTA MU CBOWCTBA, 061acT NpuMeHeHUs. NnacTmacchl, UX COCTaBbl,
cBoncTea. [1nacTMacchl ¢ NOPOWKOBbLIMU, BOMOKHUCTBIMUA 1 IMCTOBBIMK HanonHuTensamu. lMoponnactel 1 NeHONNACTbI.
PeauHa. Bnabl peanHoBbix MaTepuanos. [Mpouecchl BynkaHm3auny pe3nHoBbix Matepranos. CTpoeHne, CBOMCTBA U
obnacTu npumeHeHus. MonnmopgHbIE MoaudbrKaLmm yrnepoaa n Hutpuaa 6opa. Mpadmt n rpadutToobpasHbiii HATPUL,
6opa. KoMnosuumoHHble matepuransl. KOMNO3MUmMoHHbIE MaTepransl, TPeHOBaAHMS K MATPULLAM 1 YIPOYHUTENSM. TuMbl
ynpoYyHMTENEeNn: ANCnepcHble YacTuLbl, BONOKHA, TMCTOBbIE yNpoYHUTENU. Baaumogeicteme Mexay matpuuen n
YNPOYHMTENSAMM B KOMMO3MLUMOHHBIX Matepmanax. KoMno3numnoHHbIe MaTtepmanbl ¢ METaNINYECKUMN 1 NONMEPHBIMM
matpuuamu. Vix npenmylectsa u Hepoctatku. Obnactu npuMeHeHns. OCHOBHblE BUAbI KOMMO3ULMOHHBIX MaTepUanos:
CTEKNONNACTUKK, yrnennactuku, boponnactukm n apyrue. OCHOBbI BbIOOpa MAaTEPUANOB 1 YNPOYHSOWMX TEXHONOMUiA B
MallNHOCTPOEHUN.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAaYIHo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
MatepnanoseneHnue - https://edu.kpfu.ru/course/view.php?id=2395

Mukpockonmyeckunii MeToa UccnefoBaHns MeTansioB U CNnaBoB: METOAMYECKME yKasaHus k nabopaTopHoii pabote /
coct.: Aket E.P., MyxametasiHoBa .®., 3ananHoea H.H. - HabepexHble YenHbl: HY K(M)dY, 2015. - 28 ¢. -
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpoOns OueHuBaeMmble
dran KOMMETEHLIMM TeMmbl (pa3pernbl) AUCLUNUHDBI
Cemectp 1
TeKyLLNI KOHTPO/b
1. BeeneHue. Knaccudpurkauns matepunanos.
2. OCHOBbI CTPOEHUS U CBONCTBA MaTepuanos.
1 |YcTHbI onpoc OriK-4 6. MNpoMblwneHHbIe cTanu u cnnasbl.
7. LiBeTHble MeTannbl U cnnasbl.
8. HemeTtannuyeckune n KOMNO3ULMOHHbIE MaTepuansi.
2. OCHOBbI CTPOEHUS 1 CBONCTBA MaTEpPUanoB.
2 ﬂ:gngjToprle OriK-4 3. OcHOBbI TEOPUM CMNABOB.
P 4. Xeneso 1 ero cnnasbl.
3 |[Tectuposanve OMK-4 5. OcHOBbI TEpMUYECKO 06paboTku 1 MOBEPXHOCTHOMO

YNPOYHEHNS CNNaBOB.

Sk3aMeH OlK-4

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kg:-';lg"gﬁﬂ OLl.gHVI(;gHVISl Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 1
TeKywW i KOHTPONb
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHume
cB0O6OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy v
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNIINHBI, YCBOMWN
B3aMMOCBSA3b OCHOBHbIX
MOHSATUIA ONCUMNNVHBI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NpPosBun
TBOpPYECKME
cnocobHoCcTn B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
martepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMmor 3agaHus,
YCBOW/ OCHOBHY!O
nnTepaTtypy,
PEKOMEHO0BaHHY0
nporpammorn
OMCUMNNWHBI, MoKa3sarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii rno
OMCUMNNIMHE 1
CMnocobeH K ux
caMmocTosiTeNbHOMY
MONOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHanbHom
NesTeNnbHOCTN.

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnycMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW NUTEpPaTypon,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNANHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe 1 npw
BbINOMHEHUM
9K3aMeHaLUMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0AUMbIMM
3HaHMSAMU Ons nX
ycTpaHeHns noa
PYKOBOLCTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpPVHUMNManbHble
OowWKnOKM B BbINONHEHWUN
npenycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHme
WU NPUCTYNUTb MO
OKOHYaHWN
yHUBeEpcuTeTa K
npogoeccroHasnbHom
nesitensHocTn 6e3
LOMNONHUTENbHBIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbIA onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema YacTn4HO Tema He packpbliTa.
packpbiTO cofepXaHue [TeMbl packpbITbl. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OTBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lienom afekeaTtHa Teme. [[ToHATUIAHLIA annapaT  |HeynoBNeTBOPUTENBHO.
MpekpacHo ocBoeH Xopowo ocBoeH OCBOEH 4aCTW4HO. MoHuMaHWe matepwana
MOHSITUIAHBIA annapaTt. [NoHsSTWUIAHBIA annapart. |[loHMMaHWe oTAeNbHbIX |doparMeHTapHoe uniu
MponemMoHcTprpoBaH  ([MpoAEeMOHCTPUPOBAH  [MOMOXEHWA 13 oTcyTcTBYeT. HeymeHune
BbICOKWiIA YPOBEHb XOpOoLWWnii ypoOBEHb matepwana rno Teme. oopMynmMpoBaThb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
opMynMpoBaTh CBOU  |OOPMYNMpPOBaTb CBOM  |hOPMYIMPOBaTL CBOM  [MONIOXEHMSI.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
LNCKYCCUOHHbIE LMCKYCCUOHHbIe LNCKYCCUOHHbIE
MONOXEHMSI. MONOXEHUSI. MONOXEHMSI.

NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un

paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.

uensm.

TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 3

Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHwe OCHOBHOrO 3HaumTenbHble Npobenel
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6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O0XoaMMble OJ1S1 OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MWK) OnbiTa AEATeNIbHOCTU, XapakKTepU3yLLUX atanbl oopMUPOBaHUSA KOMMNETEHLUN B npoLecce
ocBoeHusi o6pa3oBaTefibHOW NporpaMMbl

Cemectp 1

TekyLUn KOHTPONb

1. YcTHbIA onpoc

Tembl 1,2,6,7,8

KoHTponbHbIE BOMPOCHI N0 TEME 1

Knaccudomkauus matepuanos no Xmm. COCTaBy, MUKPO-, MakpocTpykType. Knaccudgomkauust matepuanos no
TexHonormyeckum ceoncteam. Knaccngoukaums Metansios n UX OCHOBHblEe CBOMCTBA. HTO Takoe 4YyryH? ctanb? natyHb?
6poH3a? OIOPaNOMUHWA? CUNYyMUH?

KoHTponbHble BONPOCHI N0 TeMe 2

. YeM oTnnyaeTcs kpuctanninyeckoe coctosiHme TBEPObIX TeN OT aMOPPHOro?

. Yto npenctasnsiet coboit kpuctanamyeckas pewerka?

. YTo BKNaabiBatOT B MOHATUE "aNEMEHTapHAs KpucTanamyeckas syenka"?

. Yto Takoe cuctema cumMmeTpum, Neprombl PeWETKM 1 6a3nc KPUCTaNNNYECKOR CTPYKTYPbI?
. YTo Takoe KoOpAMHALMOHHOE YMCNO, KOIPMUNEHT KOMNAKTHOCTM?

. Kak BbIrngoat Metannbl Ha aToMapHOM ypoBHE?

. Kakue kpuctannnyeckue cTpykTypbl Hanbonee 4acTo BCTPEYaloTCs y METannoB?

. Yto Takoe nonumopcounam?

. Kakue 30HbI MOXHO Habnaate Npy KpUcTaninsaumm Mmatepuanos?

10. Y70 Takoe cTtartmyeckas, yaapHas u uMkanyeckas npoYyHoCTb MeTannoB?

11. Y70 Takoe npenen BbIHOCAMBOCTY U KakK OH onpenenserca?

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

O©oo~NOOOThWN =

KoHTponbHblEe BONPOCH! N0 TEMe 6

. Kak knaccudpmumpytotcsa yrnepogucTble ctanm no CTpykType B paBHOBECHOM COCTOSAHUN?

. Kak BnnsitoT nernpytowme anemMeHTbl Ha CBOWCTBA CTanein?

. Kak knaccudpmumpyotca nermpoBaHHble CTanun no HasHavyeHuo?

. Kak knaccngonumpytotcst KOHCTPYKUMOHHbBIE CTanu Nno TEXHONOTMU TepMUMyYeckoin o6pabotkun?

. Kak knaccunpmumpyotca MHCTpyMeHTanbHble ctann?

. Kakue TpeboBaHns NpeabsaBnsoTCa ONs PEXYLLEro MHCTpyMeHTa?

. Kakue TpeboBaHns npebsaBnsitoTcs K 6bICTPOPEXyLWMM CTansM?

. Kakve tTpeboBaHust NpefbsBRsOTCS K WTAMMNOBbLIM CTANSM AN AECHOPMUPOBAHUS METaNNa B XONOLHOM COCTOSAHUN?
. Kakve 1peboBaHusi NpenbsBsOTCA K WTAMMNOBbLIM CTANSM ANs AECHOPMPOBAHUS METANNA B FOPSYEM COCTOSIHUN?
10. Yo Takoe TBEpAbIE CNnaBbl?

11. MOXHO nu KMNsWwyto cTanb NPUMEHSITb NS U3Lenuii, paboTatowmx npu TemMnepatypax Huxe 400C.

12. Yem 06BsICHUTL X0opoluyto 0bpabaTbiBaeMOCTb pe3aHneM ctanum nermposaHHon S, Pb, Ca?

13. Kakyto Tepmuyeckyto 06pabotky npoxonat ctanm 40XH, 40X, 38XMIOA, 42XMDA?

14. Kakue ctanu, NpuMeHsIioT 45is paboTbl B OKUCIUTENbHBIX U APYTUX arpecCuBHbIX cpenax?

15. HasoBuTe Mapku ctanei ons npyxuH, peccop v noawmnnHukos? Kakum snaam tepmmnyeckori 06paboTku oHu
nogseprawTca?

16. Kakne 0OCTOMHCTBA M HELOCTATKM MMEIOT YrNepoancTbie CTany Ans pexywero MHCTpyMeHTa?

17. Kakue TpeboBaHuns NpeLbsBnsoTCS K CTansM 4Ns USMEPUTENBHOMO UHCTPYMEHTA M YKaXMWTE MyTW [OCTUXEHMNS
CTabUNbHOCTY CTPYKTYPbI 1 CBOWCTB MPKW aKCnayaTtaumum?

O©oo~NOOOThWN =

KoHTponbHble BONpOCHI Mo Teme 7

1. BnusHne npumeceri Ha CBOMCTBA YACTON Meaw.

2. Kak knaccudpumumpytotca MegHble cnnaebl?

3. Kakne cnnaebl OTHOCATCS K naTyHsM? VIX MapkuMpoBKa 1 COCTas.

4. HazoBuTe CTPyKTypy, COCTaB, CBOWCTBA 1 06NacTb NPUMEHEHNS CBUHLIOBUCTON, Bepunnuesoi, kaaMUEBOH,
anOMUHNEBOI BPOHS.

5. MpuBennTe NpuMepbl MEOHO-HUKENEBLIX CNNABOB. Vx cocTaB 1 06nacTb MPUMEHEHUS.

6. Kak knaccudpmumpytotcs antoMmH1eBble Crnasbl?

7. HazoBwuTe nuTeitHble antoMUHUEBbIE crinasbl. [NprBeanTe NpUMepbl X Mapku, coctas, 06paboTky, CBOWCTBA.

8. Kakve antoMunHmneBble crnnasbl OTHOCATCA K AeOPMUPYEMbIM?

9. Kakue cnnaebl yNPOYHSAOTCS NyTEM TEPMUYECKOA 06paboTkn?

10. B yem cywHocTb ctapeHna? CpaBHUTe pesynbTatbl ECTECTBEHHOMO M UCKYCCTBEHHOMO CTapPEeHUs oypantoMuHa.
11. Ha3oBWTE XaponpoyHbLIE antOMUHMEBBIE CMNaBbl. YKaxute npenenbHble paboyne TeMnepatypbl, UX MCMONb30BaHNE.
12. HazoBnTe OCHOBHbIE CBOMCTBA TUTaHA.
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13. Kakme xummnyeckne anemMeHTbl BXOOAT B COCTaB TUTAHOBLIX CnnaBoB? Kak OHW BIMSIOT HA CBOWCTBA CMnaBoB?
14. T ne NPUMEHSAIOTCA TUTAHOBbIE cnnaebl? Kaknm Bngam TepMMLIeCKOIZ 06p8.60TKI/I noaosepraroT TMTaHOBbIE cnnasbl?

KoHTponbHble BONpOCk Mo Teme 8

1. Hasosute coctas u cBoicTBa NnacTmacc. Kak knaccugpmumpytotcs nnactMacehl Mo CBA3YOWEMY U HANOMHUTENO?
2. Kakne TepMonnactmku SBNSIOTCA TEPMOCTOMKMMM, KaKOBbl UX Pa3HOBUOHOCTM 1 CBOWCTBA?

3. OnuwmnTe cBOMCTBA OPraHN4YEeCKUX CTEKON 1 CNocobbl MOBbIWEHUS UX KadecTBa?

4. Kak knaccmunumpytoTcs KOMNO3MLNOHHbIE MaTepuanbl C HEMEeTanIM4eckon MaTpuuern no Buay ynpoYHUTENs n
mMaTpuvubl?

5. B yem npeunmywiectsa opraHoBONOKHMUTOB, UX CBOWCTBA W MPUMEHEHNE?

6. Kakne matepmanbl aBRAOTCS MAaTPUYHBIMU B KOMMO3ULMOHHBIX MaTepuanax?

7. Kak knaccuumumpytotcs KOMNo3uTbl B 3aBUCUMOCTY OT BMAA apMUPYIOWeEro sanemeHTa’?

8. UTo npencTaensioT coboi AMCnepCHO-YNPOYHEHHbIE KOMMO3UThI? MprBeanTe NpUMepHI.

9. B 4eMm 3akntoyaeTcs 0COBEHHOCTb BONOKHMUCTON KOMMO3ULMOHHOM CTPYKTYPbI?

10. KaknmMu 0CHOBHbIMU NapamMeTpamy ONpenensTCsa MEXaHNYeCKme CBOMCTBA KOMMNo3mnTa?

11. Kak nony4aroT CMHTETUYECKMNA anMas 1 Kybudeckuin Hutpua 6opa?

12. KakoBo ux cTpoeHue n csoncTea?

13. MNpuBeonTe npuMepbl UCMONb30BAHNSA OAHHBIX MATEPUASOB.

14. [ ie NPUMEHSIOTCA KOMNO3ULMOHHBIE MaTepuanbl C METANNNYECKMMI 1 NOIMMEPHBIMA MaTpuLamMm?

15. Kak MeHsieTcsa CTpyKTypa MakpoMOneKkyn TepMopeakTMBHbBIX MONMMEPOB B NPOLIECCE U3rOTOBNEHNS N3nennin?
16. B 4yem npemmyliecTsa nnacTMacc No CPaBHEHMWIO C METANNIMYECKMMM MaTepuanamm?

17. B yem cywWwHOCTb Npouecca BynkaHM3aumm; Kak M3MEHSIOTCS CBOMCTBA PE3MHbI MOCNE BynkaHu3aunm?

18. Kak n3MeHs10TCa CBONCTBA PE3UHbI NO4 OENCTBUEM TEMNEPATYPbl, BaKyyma, pagnaumm n o3oHa?

19. Kakne 3HaeTe TennocTonkue Kneu, KakoBbl NX COCTaBsbl 1 cBONCTBA?

20. OnuwunTe HeopraHN4eckoe TEXHNYECKOE CTEK/O, HA30BUTE ero CocTas, Pa3HOBMAHOCTW, CBOMNCTBA U NPUMEHEHME.
21. Kaknmun cnocobamm NoBbIWAoT Ka4ecTBO cTekna?

22. Y10 Takoe cutannbl, ykaxmute cnocobbl NX NONyYeHnsl, Pa3HOBULHOCTM, CBOMCTBA U NPUMEHEHNE?

23. YT0 npencrasnsgeT coboil TeEXHUYECKAs Kepammka, ee pasHOBUOHOCTL?

24. HasoBuTe kepammyeckue maTepuanbsl Ha OCHOBE YNCTbIX OKCUAOB. [lainTe cpaBHUTENbHYIO OLLEHKY CBOWCTB.

2. NabopatopHbie paboTbl

Tewmbl 2, 3, 4

BbinonHeHue nabopaTopHbix paboT npeoycMaTpueaeT NOCTaHOBKY SKCNEePUMEHTa, NPoBeAeHEe OMNbITOB MO KOHKPETHO
TeMe MaTepuana, B NPoLecce KOTOpbIX MOXHO Habnoaath, CpaBHUBaTb, aHANN3NPOBAaTb, AeNaTh BbIBOAbI MO PELIEHWIO
nocTaBfeHHOro Bonpoca.

Kaxnas nabopatopHasi paboTa BbIMOHSETCS, B OCHOBHOM, B CNeyolei TEXHONOrMYecko NocnenoBaTeibHOCTY:

- NpernogaeaTtenem nsnaraeTcs TeopeTmyeckasl 4acTb M3y4aeMoi TeMbl C MOCTAHOBKOM 3a0a4u 3KCMEPUMEHTa;

- CTY[€HTbl 3HAKOMSATCS C Collep>XaHMEM MeToanyYeckoro nocobus, n3yyatoT AaHHbIe ONs NPoBeAeHMS NPaKTUYECKOon
yacTu, NOPAAOK BbINONHEHUS paboTbl, NepeyeHb 060pya0BaAHNS;

- BbINMONHSAOT 3KCMEepPUMEHT, ONbIT Mo PYKOBOACTBOM Npenoaasatens unu y4ebHoro Mactepa;

- 3an1cbiBaOT pe3y/bTaThl 3KCNEPUMEHTa, OCPOPMIISIOT X B BUAE Tabnuu, NpoTOKONOB, rpadovkoB, CXEM, PUCYHKOB
MUKPOCTPYKTYP ¥ T.0.

- Mol PyKOBOACTBOM Mpenonasartenst aHannanpyoT Nony4YeHHble pesynbTarthl, OenatoT BbiBOAbl;

-CaMoCTOSITENBHO OGPOPMAAIOT OTYeT (cpopmaT A4) B COOTBETCTBUM C TPeBOBaHUSMU, YKa3aHHLIMM B METOAMNYECKOM
nocobun Kk gaHHon paborTe.

-Kax bl CTYAEHT MHAVBMAYANbHO 3alMwaeT CBOM 0T4YeT (0TBeYaeT Ha BOMPOCHI NpernogasaTesns o LaHHOW Teme).

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

NabopatopHas paboTa - OCHOBbLI KpUcTaniorpagoun MaTepranos.

Lenb paboTbl - 03HAKOMUTLCS C aTOMHO-KPUCTANINMYECKMM CTPOEHUEM MATEPUAN0B, NOHSTUEM KPUCTANNNYECKONM
peweéTkn 1 eé OCHOBHBIMU MapamMeTpamm; HayuMTbCs ONpPenensTb KOOPANHATHI Y3N10B KPUCTANINYECKON PEeWETKN,
WHIEKCbl KpUCTaNNorpachnyeckux HanpasneHnin 1 aTOMHbIX MIOCKOCTEN.

KoHTponbHble BONPOCHI:

. YeM oTnnyaeTcsa KpucTannmyeckoe CoCcTosiHue TBEPABIX TEN OT aMOPKHOro?

. Yto npeactaBnsiet coboit kpuctanamyeckas pewérka?

. YTo BKNagbiBatoT B NOHATUE "afieMeHTapHas Kpuctananmdeckas syemnka"?

. YTo Takoe cuctema CUMMETPUU, NEPUOLbI PEWETKN 1 6A3NC KPUCTANNMYECKON CTPYKTYPbI?

. YTo Takoe KoopAMHALMOHHOE YMCNO, KOIPEULNEHT KOMNAKTHOCTMN?

. YeMmy paBeH 6a3nc 06bEMHO-LEHTPUPOBAHHOM Kybryeckol peweTkn?

. Kakve kpvctannuyeckue cTpykTypbl Haubonee 4acTo BCTPEYAKOTCS Y METannos?

. Kak Bbl noHMMaeTe nonumopcnam?

ONO O WN =
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Mporpamma aucumnnuHbl "MaTepuanoseneHne"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

9. Uto npencTasnsioT coboi MHOEKCHI Y3M0B 1 KPUCTaNIOorpagoniyecKmx HanpasneHnin?
10. Kak onpenensioTcs MHAEKCbl aTOMHbIX MI0CKOCTEN?

NabopatopHas paboTa - OnpenenexHme TBEPAOCTM METANIOB U CMIABOB

Llenb paboTbl: 03HAKOMUTLCS C NPUOopamMm N3MePEHNS TBEPLOCT U METOAUKON €€ onpeneneHns Ha npubopax
BpuHenns, Poksenna, Bukkepca u MMT-3. MNprobpecTn HABbIKM U3MEPEHUS TBEPAOCTA CMNABOB HA YKa3aHHbIX
npubopax. MoHsATre TBEPLOCTM U MUKPOTBEPLOCTM MaTepuana. Cnocobbl 1 eanHULLI M3MEPEHMS TBEPLOCTU.
B3ammoceasb Mexay TBEPAOCTLIO U APYIMIMA MEXaHWYECKMMM XapakTepmncTMkamm MetTannos 1 cnnasos. MeTtoabl
onpegneneHus TBEPLOCTU MaTepuanos no bpuHennto, Poksenny n Bukkepcy. Boibop nHaeHTOpa 1 nofgaBaemMoit Ha Hero
Harpy3ku B 3aBMCMMOCTU OT TBEPLOCTM 1 PA3MEPOB UCMbITyeMoro obpasua. OnpeneneHne MUKPOTBEPLOCTU
mMaTepuanos.

KoHTponbHble BONPOCHI:

1. MNoHATUE 0 TBEPAOCTU METANNOB Y CMNIABOB.

2. MpyHUKWNbI oNpeaeneHns TBEPAOCTH HA BCEX paccMaTpuBaeMbix Nprubopax no Tuny BAABNVBAHUS.

3. CywHoCTb 1 Ha3HayYeHue onpeaeneHms TBepaocTi no metony bprHenns.

4. ObnacTtb npuMeHeHNs MeTona PokBenna, ero CywHoCTb 1 OTAMYne oT Metona bpuxenns.

5. MeTonmka nsmepeHust TBepnoctu Ha npubope Poksenna.

6. ObnacTb NpUMeHeHVsi TBepLoMepa Tuna Bukkepca, ero 0COBEHHOCTU U TEXHONOTUS| U3MEPEHUSI.

7. MoHsTME O MUKPOTBEPAOCTY MaTeprana; TEXHONOrs NoAroToBky 06pasLoB Ans onpefeneHns MUKPOTBEPAOCTH.
8. Obo3Ha4eHVe 1 eaMHNLBI U3MEePEHNs TBEPLOCTY.

9. lna Kakux MeTannos (CnnasoB) CYLECTBYET CBA3b MeXAy Npenenom NpoYHOCTU U TBEPAOCTbIO MeTanna (cnnasa)?
10. YT0 Takoe cTtartmyeckas, ygapHas u uMkanyeckas npoYyHOCTb MeTannos?

Na6opatopHasi pabota - Visy4yeHre npouecca KpUcTanimaaumum n CTPOEH1s N31oMa CTanbHOMo CMTKa .

TepmoouHamuyeckme OCHOBbI MpoLlecca Kpuctannuaauun. PaBHoBecHas (TeopeTnyeckas) n oakTnyeckas Temneparypsi
Kpuctannnsaumm. KuHetuka u mexaHuam obpasoBaHust 3apogpiwert Kpuctanios. Kputudeckuii pasmep 3apoabila.
3aBMCMOCTb pa3Mepa 3épeH METANIOB 1 CMIABOB OT CTEMEHN NepeoxnaxaeHmns pacnnasa. CTpoeHue cnmTka

CMOKOWHOWM cTanu.

KoHTponbHblEe BONPOCHI:

1. Yto Takoe kpuctannmsauma?

2. YeM oTnnyaeTcs Teopetudeckas n oaktmyeckas Temneparypbl Kpuctanmnsaumm?
3. MNpwn Kakux ycnoemax passmMBaeTcs NpoLEeCcc Kpuctannmsauum?

4. Y70 Takoe cTeneHb nepeoxnaxneHnsa?

5. OT 4ero 3aBMCMT CKOPOCTb KpUCTaNIM3auum n pocT 3apoabluen?

6. Mpu Kakux ycnosmsx BO3MOXHO 06pasoBaHne aMopHbIX MeTannos?

7. Mpu kakux ycnosusx obpasyetcs Menko3epHUcTas CTpyktypa?

8. Mpwn kakux ycnosusix 0bpasyercs 3oHa ctonbyaTbix KpucTannos?

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

10. Kakumu cnocobamy Ha NPakTUKe MOXHO BAMSATbL HA BENWYUHY 3epHa KpucTannmayiolerocs metanna?

NabopatopHas paboTa - MMKpocKkonM4eckuini MeToL UCCNeA0BaHNs MeTasIoB 1 CrJiaBoB.

Lenbto nabopatopHoit paboThl ABAsSieTCS NProbpeTeHe HaBbIKOB aHaNN3a MUKPOCTPYKTYPbl METANMNYECKIMX
matepuanos. B xone paboTbl ocBaMBAETCS TEXHONOMMS M3rOTOBEHNSI MAKPOLWNEA, N3YHaloTCs YCTPONCTBO, MPUHLAM
paboTbl 1 OCHOBHbIE XapaKTEPUCTUKU METaNNOrpatnyeckoro MMKpPoCcKona.

KoHTponbHble BONPOCHI:

1. Yto npencraenset coboi Mukpownudg?

2. KakoBbl 3Tanbl N0AroToBKM MUKpownmda ans MCcnenoBaHns MUKPOCTPYKTYpPbI?

3. Mouemy npn 06bIMHOM TpaBNEHUM WNUGa B MUKPOCKONE BUANM YepHO-6enoe nsobpaxeHme?
4. Ha3oBnTe OCHOBHbIE XapaKTEPUCTMK METANNOrpacprnyeckoro MMKpockona.

5. Uto Takoe paspelwatowas cnocobHoCTb MeTannorpagouyeckoro Mmkpockona?

6. OT yero 3aBucuT paspelatollas cnocobHOCTb MeTanorpadnyeckoro Mukpockona?
7. KakoBo yBennyeHune metannorpagmyeckoro MMKpOCKona u Yem OH yBennyneaeT?

8. KakoB npuHumn paboTbl MeTannorpadgumyeckoro Mukpockona?

9. YeM TpaBuUTCS NOBEPXHOCTb WANGOB?

10. KakoBa paspeluatollas crnocobHOCTb MeTannorpagouyeckoro Mmkpockona?

NabopatopHas paboTta - MiaydeHne MUKPOCTPYKTYPbI YTNEPOAUCTbIX CTanel B paBHOBECHOM COCTOSIHUW.

®dasbl U CTPYKTYPHbIE COCTABNSAWME XeNne30yrnepoamcTbiX CrnaBoB: EppUT, ayCTEHUT, LEMEHTUT, NEPNT.
Odunarpammbl COCTOSHNS "Xene3o-LueMeHTUT" 1 "xeneso-rpadut”. [10aBTEeKTOMAHbIE, 9BTEKTOUAHbIE U 3a9BTEKTOUAHbIE
cranu.

KOHTpOJ'I bHbl€ BOMPOCHI:
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1. Yto Takoe yrnepoamncrtas cranb?

2. Y10 Takoe nepnut, oeppuT, ayCTEHNT, LEMEHTUT?

3. Kak knaccudpmumpytotcs yrnepoaucTble ctTanu no MUKPOCTPYKType?

4. N3 kaknx gpas v CTPYKTYPHbIX COCTaBNSOWMX NPY KOMHATHON TemnepaType COCTOUT LO3BTEKTONAHAS cTanb?
5. N3 kaknx pas n CTPYKTypHbIX COCTaBASIOWMX NPW KOMHATHOWM TeMnepartype COCTOUT 9BTEKTOMAHAs CTanb?

6. N3 kaknx dpas 1 CTPYKTYpHbIX COCTABASIOWMX MPU KOMHATHOWN TeMnepaTtype COCTOUT 3a3BTEKTOMAHAS CTanb?
7. KakoBa mMeToavka onpeneneHus cogepxaHms yrnepona no MUKpOCTPYKType B AO9BTEKTOULHbIX CTanax?

8. KakoBa koHUeHTpaums yrnepoga B 9BTEKTOMAHON cTann?

9. HazoBunTe camyto MArkyto ¢pasy yrnepoamncron cranm?

10. KakoBa KOHUEHTpauus yrnepoaa B LOSBTEKTOUAHONM CTanu, ecnn KoHUeHTpauus nepnuta - 80%7?

NabopaTopHas paboTa - N3yuyeHne MrUKpOCTPYKTypbl YyryHOB.

Benbie n rpacoutHble YyryHol. PakTopbl, BAMSKWME HA Npouecc rpacmtnaaumm 4yryHos. Popmbl rpadpuTHbIX BKIKOYEHNIA
B YyryHax. ,ﬂOSBTeKTVILIeCKI/Ie, 3BTEKTNYECKMe N 3a3BTEKTUYECKNE HYTYHbI. Cepble, KOBKME 1 BbICOKOMPO4YHbI€ YYyTryHbl,
cnocobbl 1x nonyyeHna n CBOMCTBA.

KoHTponbHble BONpoOChI

1. Yto Takoe 4yryH?

2. B 4ém pasnunume metactabunbHoi u ctabunsHol anarpammel Fe - Fe3C (Fe - C)?

3.410 Takoe rpadpuTHbIN YyryH?

4. Yto Takoe 6enblit YyryH?

5. Kak knaccuguumpytoT no cTpyktype benble YyryHbi?

6. Yto Takoe nenebyput?

7. Yem otnuyaeTcs cTpoeHne nenebyputa npy KOMHATHOM Temnepartype u npu temnepartype 750 oC?
8. Kakve nervpytolwme aneMeHTbl cnocobcTByoT rpadomTmsaumm?

9. Kakne nervpytowme aneMeHTbl NpensaTCTBYIOT rpacoutmaaumnm?

10. B 4em oTnmumne 6enoro YyryHa ot ceporo yyryHa?

11. CpaBHWTE NO CTPYKTYPE N MEXAHUYECKMM CBONCTBAM CepbIiA, KOBKMIA 1 BbICOKOMPOYHbIA YyryHbI.
12. Kak BnusieT goopma rpadouta Ha CBOMCTBA YyryHa?

13. Kak mapkumpyetcsa rpadouTHbIE YyryHbl?

14. Kak nonyyatot KoBkuiA 4yryH? CTpoeHne, CBOMCTBA U Ha3Ha4YeHne KOBKOro YyryHa. Kak nony4atoT BbICOKOMPOYHbIi
yyryH? CTpoeHune, CBOMNCTBA M Ha3HAYeHUE BbICOKOMPOYHOro YyryHa.

3. TectupoBaHue

Tema 5

MpumMepHbIe BONpOCH!:

1. Tepmnueckas obpaboTka (Harpes 1 nocnenytwuiee 6eICTPOE OXNaXAEHNE), MOCNE KOTOPOW MaTepnan HaxoamTcs B
HepaBHOBECHOM CTPYKTYPHOM COCTOSIHWM, HECBONCTBEHHOM AaHHOMY MaTtepuany npu HOpMasnbHOW Temneparype,
HasblBaeTCs:

a) HopManmsauuei.

6) oTXUroMm.

B) 3aKankom.

I) OTMYCKOM.

2. Tepmuyeckolii 06paboTKo NyTeM Harpesa 1 NocneayoWero oxXnaxaeHns ¢ pa3nnyHbiMU CKOPOCTSIMU U3MEHSIIOT
CBOWCTBA CTanen 3a cyer:

a) N3MEHEHNS XMMNYECKOrO COCTaBa.
6) N3MEHeHNs pasmepoB neTaneil.

B) U3MEHEHUS KOHQUIypauum netaneil.
r) UBMEHEHUS CTPYKTYpPbl CTanei.

3. Tepmuyeckas 0bpaboTka, Npu KOTOPOI NOCNE Harpeea Bhllle KPUTUYECKUX TEMNEPATYP U BblAEPXKMN cneayet
MeLNeHHOoe oXNaxaeHne JeTtanei BMecTe C neyblo, HasblBaeTCs:

a) 3aKkasnkon.

6) ynydiweHunem.

B) OTXUIOM.

) OTNYCKOM.

4. B pe3ynbTaTe OTXuWra, T.e. MELNIEHHOIO OXNaXAeHNs feTaneli nocne Harpesa, 0bpasyloTcs paBHOBECHbIE
HeHanps>XeHHbIe NNacTUYHble CTPYKTYPbI:

a) mapteHcuTt (M).

6) 6eiHuT (B).
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B) theppuT (P), nepnant ().
r) Tpooctut (T).

5. 3akanka cnnasoB NPOBOAUTCS AN15 MOBbIWEHNS:
a) TBEPLOCTU, MPOYHOCTH.

6) BA3KOCTM.

B) NIACTUYHOCTH.

r) ynpyroctu.

6. Mpy kakoM BMAae oTnycka 3akaneHHoe usaenvie nprobperaeT HanbobLUyo NNACTUYHOCTbL?

a) NNacTUYHOCTb CTanu SIBASIETCS €e NPMPOLHON XapakTepPUCTMKON 1 He 3aBUCUT OT BUAA OTrycKa.
6) Npu HU3KOM OTMyCKe.

B) MpW BbICOKOM OTMyCKE.

r) Npu cpemHeM OTnycKe.

7. Kak HasbiBaeTcs TepMmmyeckas obpabotka, cocTosiwas n3 3akanku 1 BbICOKOro otrnycka?
a) HopManusauums.

6) romoreHm3auus.

B) yNy4lweHue.

r) nonHas 3akanka.

8. Kak HasblBaeTcs 06paboTka, COCTOSWAS B HACBIWEHUM NOBEPXHOCTW CTANW Yyrnepoaom?
a) anuTmpoBaHue.

6) uemeHTauUus.

B) HATpOLEMEHTaLMS.

r) HopManusauus.

9. Kak HasblBaeTcsl 06paboTka, COCTOsAWAs B HACKIWEHNM NOBEPXHOCTY CTany a3oToM U YriepoaoM B pacniaBieHHbIX
congx, conepxauumx rpynny CN?

a) HUTpouemMeHTauums.

6) ynyyweHue.

B) LiMaHmpoBaHue.

r) MOAMOULMPOBAHME.

10. KakoBa KoHe4YHas uenb uemeHtauum ctanm?

a) co3paHne MeNKO3epPHUCTOM CTPYKTYpPbl CEPALIEBMHDI.

6) NoBbILEHNE coepXaHws yrnepoaa B ctanm.

B) MOMy4YeHne B U30enmm TBEPAOro NOBEPXHOCTHOIO CNOS NPY COXPaHEHNN BA3KOM CEPALEBMHbI.
r) yBeNM4YeHne NnacTUYHOCTH MOBEPXHOCTHOMO COoS.

11. KakoBbl OCHOBHblE NMPU3HAKU MapTEHCUTHOrO NPeBpaLLEHN?

a) OMPEY3VOHHBIN MEXaHM3M NPEBPALLEHNS 1 YETKAS 3aBUCMMOCTb TEMMEPATYPbl MPEBPALLEHUSI OT CKOPOCTH
OXNaXAeHNs crnaea.

6) 3aBUCKMOCTb MOMHOTHI NPEBPALLEHNS OT TEMMEPATYPbl ayCTEHN3AUMN U Masble UCKaXEHUS B KPUCTaNIMYeCcKoM
pewerTke.

B) cnaboBbipaxeLHasi 3aBNCMMOCTb TEMNepaTypbl NPeBpaLleHns 0T CoCTaBa CrniaBa 1 Manble HanpsXeHns B CTPYKType.
r) 6€301MPdY3NOHHBIA MEXaHN3M MPEBPALLEHNS N OPUEHTUPOBAHHAS CTPYKTYpa.

12. KaKyro CKOPOCTb OxXnaxneHusd npu 3akaske Ha3blBaloT Kpl/lTI/I'-IGCKOVI?
a) MakCuMManbHY CKOPOCTb OXnaxgeHusd, npu KOTOpOI7I eue npotekaeT pacnan ayCteHnTa Ha CTPYKTypbl NepanTHOro
Tnna.

6) MVHMManNbHYIO CKOPOCTb OXNaxXAeHUs, HE0OXOOUMYIO LS NOMYYEHUS MAPTEHCUTHOW CTPYKTYPbI.
B) MUHUMAJIbHYIO CKOPOCTb OXNTaXAeHWsl, HeobxoaMMyto Anst omkcaLumm ayCTEHUTHOW CTPYKTYPbI.
) MUHUMaSbHYIO CKOPOCTb OXNTaXAeHWs, HeOOX0AMMYIO ANs 3aKanku N3[enus No BCeMy Ce4YEHMIo.

13. CTpyKTypa, KOTOpas hopMUPYeTCs M3 ayCTeHWUTA NPW ManbiX CTENEHSX ero nepeoxnaxgeHuns
a) MapTEeHCUT.

6) nepnurT.

B) TPOOCTHT.

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

17. A3oTpoBaHve getanu nosblwaeTt
a) N3HOCOCTOMKOCTb.

6) yoapHyto BS3KOCTb.

B) NNACTUYHOCTb.

) OTHOCUTENbHOE YANMHEHME.

18. Bupn Tepmuyeckoit 06paboTku, 3aknoyarolWmincs B HarpeBe 3akaneHHo ctanu Huxe nuHun AC1
Q) HEMOJMHbIA OTXWT.

6) oTnyck.

B) HOpManunsaLus.

) NOSHBIA OTXW.

19. OTXur ons ycTpaHeHus OeHOPUTHOW NMMKBALUN CIIUTKOB CTanu
a) NONHBbIN.

6) roMoreHn3auUnoHHbINA.

B) PEKPUCTANNNIALNOHHDINA.

) HENONHBbINA.

20. Tepmuueckas obpaboTka ctanu, NprBoAsAWAs kK 06pa30BaHNIO PABHOBECHOW CTPYKTYpbI
a) 3akanka C BbICOKMM OTMYCKOM.

6) Hopmanusauusi.

B) MOSHbIA OTXMW.

r) 3aKasnka C HIU3KUM OTMYCKOM.

21. KpuTnyeckasi CKOpOCTb OXnaxaeHus npu 3akanke - 310

a) MVHMManbHAs CKOPOCTb OXNaXAEHUS, HeoBX0aNMas ANs NONYYEHUS MAPTEHCUTHOW CTPYKTYpbI.
6) MYHMManbHAs CKOPOCTb OXNaXAEHUs, Heo6X0aMMas Ans NONy4YEeHUs TPOOCTUTHOW CTPYKTYPBbI.
B) MMHMMaNbHAas CKOPOCTb OXNaxXAeHus, HeobxoamMas 4ns oukcauum ayCTEHUTHON CTPYKTYpbI.

r) MakcumarnbHasi CKOPOCTb OXNaXAEeHUs, HeobxoanMas ons NoslyHeHNs MapTEHCUTHON CTPYKTYpbI.

22. lNpun MeaneHHOM oxnaxAeHUn 9BTEKTOUAHON CTanyn ayCTEeHUT npespallaeTcs B
a) TPOOCTUT.

6) 6eiHuT.

B) Nepnur.

) MapTEHCUT.

23. MMpun oxnaxaeHnm aBTEKTONOHON CTann CO CKOPOCTbIO Bbile KPUTUYECKON ayCTEeHMT NpeBpallaeTcs B
a) TPOOCTUT.

6) 6eiiHNT.

B) Nepnur.

) MapTeHCKT.

24. Ins yCTpaHeHuns XUMNYECKOMN HEeOoOHOPOAHOCTH, BO3HMKalOLWEN npwn Kpuctannmdaumm Metannos, NPUMEHSAIOT
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Q) rOMOreHN3NPYyIoWMIA OTXMWT.
6) HopMmanusauutio.

B) MOMHbIV OTXMr.

) HEMOMHBIA OTXMW.

25. [Npun npoeefeHMM HopManu3auumn ctann oxnaxaeHme NnposoasT

a) B macne.

6) Ha Bo3oyxe.

B) C Neyblo.

r) B BOge.

Ok3ameH

Bonpochbl Kk sk3ameHy:

. Knaccugpukaums mMawmHocTpouTenbHbIX MaTepranos.

. YeTblpe arperaTtHbIXx COCTOSHNS BelecTsa. AMOPGIHOE N KPUCTaNIMYECKOe COCTOSIHME TBEPAbIX Ten.
. [oHATMe KpncTannuyeckon peweTkn, TUMbl PeWeToK, UX napameTpbl.

. AHM30TpONMA CBONCTB Y KpucTannos. [NonumMopdnam MeTannos.

. Obwas xapaktepuctuka n knaccmdpmkaums MetTannos. 3epHUCTOE CTPOEHVE METANOB.

. To4euHble, NMHENHbIE, MOBEPXHOCTHBIE 1 06 BEMHBIE AEXEKTDI

. DHepreTuyeckmne NpuYMHLI Npouecca KpucTannmaaumu.

. MexaHn3m npouecca kpuctanimsaumu.

. CTpoeHue cnntka metanna (Tpy 30HbI KpUcTanansaunm cnmTka).

10. Knaccudomkauns CBOMCTB 1 METOL4bl MEXaHNHYECKUX UCMbITAHUA MaTepmanos.

11. OnpeneneHve TBEPAOCTM METANNOB U CMNNABOB.

12. VicnblTaHna MeTannos Ha O4HOOCHOE pacTaxeHue. [unarpamma pacTsxkeHus.

13. MexaHu3m ynpyroi n nnactn4eckon gegopmaumm.

14. Haknen wunu ynpo4YHeHne MeTannos noA BANSHUEM MnacTu4eckon aecopmaunn.

15. BoaBparT 1 pekpuctaninsaums MeTanios, NOABEPrHyTbIX NNacTM4YecKon gegpopmauunu.

16. PaspyweHune matepmanos (BA3KOe 1 Xpyrnkoe paspyweHune, X OTINYnTENbHbIE YepThl).

17. CTPYKTYypHbIE N OU3NHECKNE METOAbI UCCNELOBAHNSA METANNIOB U CMNABOB.

18. lNoHatre cnnaea. Pasbl METANINYECKUX CNNaBoB.

19. MNpaBuno as 1 NpaBmnno OTPE3KOB.

20. MNoHATHe gmarpaMmbl COCTOSIHWSA CnnaBsa.

21. lNocTtpoeHne guarpamm COCTOSIHUS TEPMUYECKMM METOLOM.

22. [lnarpamMma coCTOSHWUS ANsl CNNaBOB C HEOrPaHWYEHHON PacTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHUW.
23. [Inarpamma cocTosiHUSI A4S CMNaBoB, 06pasyoLx MeXaHNYeCkMe CMECH N3 YNCTbIX KOMMOHEHTOB.
24. [lnarpamma COCTOSIHMS ONs CMaBoB C OFPaHNYEHHON PACTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHUM
(onarpamma c 9BTEKTUKOW).

25. lnarpamma COCTOSIHMS Ons CMaBOB C OFPaHNYEHHON PaCTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHWM
(omarpamma c NepuTeKTUKON).

26. [lnarpamma coCTOSIHUSI A4Jis CMNaBoB, 06pasyoLLNX XUMUYECKE COEANHEHUS.

27. Nnarpamma coCTOosIHMS Ons CMaBoB, KOMMOHEHTbI KOTOPbIX UCMbITHIBAIOT NOAMMOPMOHbIE NPEBPaLLEHMS.
28. CTpyKTypHblE COCTABMSOWME CMABOB XENe3a C yrnepoaom ((PeppuT, ayCTEHUT, LLEMEHTUT, NepnnT, nenebypur).
29. [lnarpamMma COCTOSIHNS CMNaBOB Ha OCHOBE Xenesa.

30. Pa3oBble NpesBpaLweHns B CTansix.

31. ®a3osble NpeBpaLeHns B YyryHax.

32. Oblwast xapakTepucTmKa cTanei n YyryHos.

33. BnusiHne yrnepoga 1 nOCTOSIHHbIX NPUMECen Ha CTPYKTYpY U CBOMCTBA CTanen.

34. Knaccugpukaums n MmapkmpoBka yrnepoamcTbix ctanei.

35. Obpa3zoBaHue rpadUTHBIX BKITIOYEHW B YyryHax.

36. MyKpoCTpyKTypa 1 CBOWCTBA YYryHOB, MX MapKMpOBKa.

37. ObLwas xapakTepucTrka nermpoBaHHbIX cTaneii.

38. BnmsaHve pasnuyHbIX NErnpyowmx aNeMeHTOB Ha CTPYKTYpY 1 CBOMCTBA CcTane.

39. Knaccudpmkaums 1 Mapknposka nermpoBaHHbIX cTaneil.

40. OcHOBHble onepauun TepMoobpaboTkn 1 NX Ha3HAYEHUE.

41. dasoBble NpeBpalleHns Npu Harpese cTanei (obpas3oBaHne aycTeHuTa U3 nepnmra).

42. [lnarpamMmma n3oTepMn4eckoro pacnaga aycteHura.

43. MapTeHCcUTHOE NpeBpalleHne ayCTeHuTa.

44. lMpeBpalueHne npu oTrnycke 3akaneHHbIX cTanem.

45. OTXUr 1 HopManu3aums yrnepoamncTbix cTanei.

46. 3akanka 0O3BTEKTOUOHbIX U 329BTEKTOUAHBIX CTanel.

47. OTnyck 3akaneHHbIx cTanein.
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48. [NoBepxHOCTHas 3akanka yrnepoamcTbix cTanei.

49. Xummko-Tepmmyeckas obpaboTka ctanei.

50. NNaTtyHn (knaccngoukaums, CBoMCTBa, 06nacTb NPMMEHEHUs!, NoNy4eHne, MapkupoBka).
51. BpoH3bl (knaccugrkaLms, CBONCTBa, 06nacTb NPUMEHEHNS, NONyYeHUE, MapKUPOBKA).
52. AntoMnHWIA 1 cnnaebl HA ero OCHOBE.

53. MnacTmaccel, TEXHONOrNS U3roTOBNEHWS N3OENWIA N3 NnacTMacc.

54. Pe3nHoBble MaTepuanbl, TEXHONOMMS N3roTOBNEHNS U3NENWIA U3 PE3UHDI.

55. Ctekno n kepamuka.

56. KomMnoauunoHHble matepuansi.

57. Pacwudpposatb mapkupoeky Ct13, BCt2kn, Y10A, 30XI2T.

58. Pacwudpposatb mapkunposky 20XI"'M, A40l", 08X17T, ctanb 45.

59. Pacwudpposatb mapkmnposky BCt5cn, 09IM2C, 40X, 55XIP.

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

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (MNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cmctema oLeHkN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a cEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopouwo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepusyoLLMx atanbl opMUpOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKkyLLUA KOHTPONb

YCTHbI onpoc |YCTHbI ONpoc NPOBOAMTCS HA NPaKTUYecKuX 3aHsaTusx. Obyyatowmecs
BbICTYNAOT C AOKaAaMu, COOBIEHNSIMU, LOMONHEHNSIMW, YHaCTBYIOT B 1 10
OMCKyccun, oTBeYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LOMalHel NoAroToBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanmanpoaTtb, POPMyN1pPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMONHUTENbHbIE BOMPOCHI.

NabopartopHble (B ayantopun, ocHaWEHHOM COOTBETCTBYIOWMM 060pyaoBaHMEM, oByyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHWM 2 30
NPakTUKO-OPUEHTUPOBAHHbIX TexHoNoruin. OLeHnBaloTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTuKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

TecTuposaHue |TecTupoBaHWe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmiics nonyyaet onpenenéHHoe KONnM4ecTBo 3 10
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3aaaHuin. OLeHKa BbICTaBNsaeTcs B 3aBUCUMOCTM OT
npoLieHTa Npasu/ibHO BbIMOMHEHHbIX 3a0aHUA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCLMMINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopme no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyarowemycs naércs
BpeMsi Ha noarotosky. OLUeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHanuase NpobnemMHbIX CUTyaunin 1 peleHnn NPakTUYecKnx 3aaaHnii.

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucuMnauHbl (Moayns) npeanonaraeT U3yYeHrne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B OAHOM U3 ABYX BapuaHToB (M60 B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu u npefocTasneHHblx foctynos HYM KoY,
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- B MeYaTHOM BMAE - B poHAe brnbnuoTtekn HabepexXHOUENHMHCKOro MHCTMTYTa (connnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nntepatypy Ha aboOHEMEHTE No YnTaTensckuM unetam B COOTBETCTBUM C MPaBmUiaMm NoNb30BaHNSA
61bnMoTEKONA.

ONeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". MpU MCMONb30BaHMM NeYaTHbIX U3naHWn GBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTtypbl Ha kKaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOM y4ebHON nuTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMNAMHBI (MOoYNs),
HaxonmTcs B MNpunoxeHumn 2 k paboyeli nporpamMme AucLMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagatensiMu anekTpoHHbIX U3AAHWIA U MPU N3MEHEHWN KOMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHo4enHMHCKoro nHeTuTyTa (gounmnana) KoY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

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

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHaLmm

nekumun B Xxone NeKLUMOHHbIX 3aHSTWI BECTU KOHCMNEKTUPOBaHWe yiebHoro matepuana. Obpalate BHUMaHME
Ha Kateropuu, oopMynmMpoBKX, packpblBatolme CoOaepXaHne Tex Un UHbIX SBAEHWUA 1 NPOLLEeCCOoB,
Hay4Hble BbIBOLbI N NPakTU4Yeckme pekoMeHJaunm, NonoXUTENbHbIA OMbIT B OPaTOPCKOM NUCKYCCTBE.
XenaTenbHo 0CTaBnTb B paboumx KOHCMEKTax Nossi, Ha KOTOPbIX AenaTh NOMETKN 13
pPeKkoMeHO0BaHHOM NuTepaTypbl, LONOMHAKLWME MaTepuan NPoCayWwaHHOW Nekuun, a Takxe
nogyepkmaaolme 0cobyto BAXXHOCTb TEX UMM UHBIX TEOPETUYECKMX NMONOXEHN. 3a8aBaTb
npenonasaTento yTOHHSIoWMeE BONPOCHI C LIENbIO YACHEHNS TEOPETUHECKMX NMONOXEHWU, pas3pelleHns
CMOpHbIX cUTYyauuid. B cnyyae npuMeHeHnst B 06pa3oBaTenbHOM NPoLecce AMCTaHLUNOHHbIX
06pasoBaTebHbIX TEXHONOMMIA NEKLMOHHBIE 3aHATUS MOTYT NPOBOAUTCS HA CNELyoWmMX nnaTgopmax
n pecypcax: B komaHge "Microsoft Teams"; B BupTyanbHoi ayautopun 1 MHbIX ANCTaHLUNOHHbIX
pecypcax.

nabopatopHbie| MNpu noarotoeke K nabopatopHbiM paboTam, a Takxe B NPOLECCE UX BbINOMHEHUS U OCPOPMNIEHMNS

paborbl oTuéTa cneflyet pykoBOLACTBOBATLCS METOAMYECKUMY yKa3aHWSMK K AaHHBIM paboTtam, KoTopble
nUMeloTCs Ha Kadpedpe matepuanos, TexHonornm n kayectsa H4M K@Y, a Takxe B OTKpbITOM JOCTyne
B ceTn VIHTepHeT (B YacTHOCTW, No agpecy:
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119). B
cnyyae nprumeHeHns B 06pa3oBaTtenibHOM NpoLecce ANCTaHUMOHHbIX 06pa30BaTeNbHbIX TEXHONOT WA
nabopaTtopHble 3aHATUS MOTYT NPOBOAMTCS Ha Cneayowmx nnatgopMax U pecypcax: B KomaHae
"Microsoft Teams"; B BupTyanbHon ayantopun n MHbIX AUCTAHLUUOHHbIX pecypcax.

camocTos- | CamocTosiTenbHas paboTa obyyaowwmxcs UMeeT CBOEN Lienbio rybokoe yCBOeHMe Mateprana

TenbHas ONCUUMNMNHBI, BOCMUTAHWE BbICOKON TBOPYECKOW aKTUBHOCTW, MHMLMATMBBI, MPUBbLIYKU K MOCTOSIHHOMY

pabota COBEPLEHCTBOBAHUIO CBOMX 3HAHWIA, COBEPLLIEHCTBOBAHUIO U 3aKPEMNEHNIO HABbIKOB
CaMOCTOSITENIbHOW PaboThl C MMTEPATYPOI, YMEHUIO HANTW HYXXHbI MaTepuan u caMocTosITENIbHO ero
ncnonb3oBatb. OCHOBHbLIM YCIOBMEM yCrexa caMoCToATENbHOM paboThl SBAsieTcs eé
CUCTEMATMYHOCTb U NIaHOMEPHOE pacnpeneneHne B Te4eHne BCcero nepruoaa nsy4eHuns
OMCUMNVHBL. B cnyydae nprMeHeHns B 06pa3oBaTenbHOM NpoLecce ANCTAHLMOHHBIX
obpa3zoBaTenbHbIX TEXHOMOI M KOHTPOJIb CAMOCTOSITENIbHON PaboThl MOXET NPOBOANTCS Ha
cnepylowmx nnatpopmax n pecypcax: B komaHae "Microsoft Teams"; B BuptyanbHoi ayomtopum un
WHBIX ONCTaHUMOHHBIX pecypcax.

YCTHbIA onpoc | IMpy NoaroToBke K yCTHOMY ONPOCY Matepuan, 3akOHCNEKTUPOBAHHbIA Ha NEKUMSIX, MOXHO OOMOMHATb
CBeOEHNAMY U3 NNTepaTypPHbIX UCTOYHUKOB. 10 KaxX40M U3 TeM Af11 CaMOCTOATENbHOrO N3Y4YeHu s,
npuBeeHHbIX B paboyeil nporpamMme AMCUMMNINHBI, CneayeT NpoYnuTatb PEKOMEHA0BaHHYO
nuTeparypy v, Npum HeobXOAUMOCTU, COCTaBUTb KPATKMIA KOHCMEKT OCHOBHbIX MOOXEHWA, TEPMUHOB,
cBefeHUi, TPebytoLLmX 3anOMUHAHNS 1 SBNSIIOWUXCS OCHOBOMONAralowmMmy B 3Tol TeMe 1 ans
0CBOEHWS MocnenyloWwnx pa3aenos kypca. B cnyyae npumeHeHns B 0b6pasoBatenbHOM npoLecce
IMCTaHUMOHHbIX 06pa30BaTebHbIX TEXHOMOMMIA YCTHbBIA ONPOC MOXET OCYLWECTBASTLCS Ha
cnepnylowmx nnatcpopmax n pecypcax: B komaHae "Microsoft Teams"; B BupTyanbHo ayamtopum un
WHbIX OMCTaHUMOHHBIX pecypcax.
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Bup pabot MeTtoaunyeckue pekomeHaauum

TectTupoBaHue | TectupoBaHme no pasnuyHbIM TEMam OUCLIUMNMHBI MPOBOAUTLCS C UCMONb30BAHUEM TECTOBbIX
3a4aHunin 3 ooHaa OLLEHOYHbIX CPEACTB, XPaHSLWmMXCs Ha kadhenpe MaTtepuanos, TEXHONOMA 1
kadyectea HYM K®DY. B TeCcTOBbIX 3a0aHUSX B KAXA0M BONPOCE U3 NpeacTaBleHHbIX BapMaHToB
oTBETa NPaBWbHbIA TONbKO 0AMH. Ecnn Bam kaxeTcs, 4To npaBuibHbIX 0TBETOB Bonblie, Bolibupalite
TOT, KOTOpbIA, Ha Baw B3rnsig, Hanbonee npaBunbHbIlA. B cnyvae npuMeHeHusl B 06pa3oBaTenbHOM
npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHONOrMIA TECTUPOBaHNE MOXET NPOBOANTCS Ha
cnenyouwmx nnatgopmax n pecypcax: B komaHae "Microsoft Teams"; B BupTtyanbHon ayautopum un
WHbIX ANCTAHUMOHHBIX pecypcax.

9K3aMeH Mpn noAroToBke K 3k3aMeHy HeoBX0AMMO ONMPaTbCs MPEXAE BCEro Ha NeKLMU, a Takxe Ha
WCTOYHMKMN, KOTOpble pasbupanuck Ha nabopaTopHbix paboTax B Te4eHue cemectpa. s
pacwWwmpeHns 3HaHN Mo OMCLUMIMHE PEKOMEHAYETCS NCMONb30BaTh IHTEPHET pecypcbl: NPOBOANTb
MOWCK B Pa3MNYHbIX CUCTEMAX, CaTOB 1 0ByyatoLWwmx NPOrpamMM, B TOM YUCTE PEKOMEHLOBAHHbIX
npenogaeateneM. Ok3aMeH NPOBOAUTCS B MUCbMEHHOW ¢hopMe Mo bunetam, Kaxablii 6unet
coOepxuT no Tpw Bonpoca. MNpouenypa TeKyWero KOHTPOMS YCNeBAEMOCTY 0By4atOLMXCS MOXET
MPOBOAWTCS C MCMONb30BAHMEM 3NEKTPOHHON MHGPOPMaLMOHHO-06pasoBaTensHo cpeapl KDY,
LNCTAHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOTUIA.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
LOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnboTep 1 NpuHTEp 4N pacneyvatku pa3aaToyHbiX MaTepranos.
MynbTMeouiiHas ayautopmsi.
CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMK 0By4YaoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHne TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX MNONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnartypbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHOopMaLIMm, OpraHn3aL My pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHusaumm oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®IrOC BO n yyebHbiM nnaHom no Hanpasnenuto 13.03.03
"OHepreTnyeckoe MaWnHOCTPOEHNE" 1 NPOCOMAI0 NOAroToBKM "JBuratenn BHyTPEHHEro cropaHus”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.09 Marepunanosene+Hne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 13.03.03 - QHepreTmyeckoe MaWNHOCTPOEHNE

rlpO(*)Vlﬂb nogroToeku: [purarenu BHYTPEHHEro cropaHnsa

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. ®dunmvnnos M.A. MatepuanoseneHvie B aBToMobunecTpoerun: yuebHoe nocobue / M.A. dununnos. - 2-e 3., cTep. -
Mocksa : dnuHTa, M3a-8o Ypan. yH-Ta, 2017. - 310 c. - ISBN 978-5-9765-3261-8. - URL :
https://znanium.com/catalog/product/946936 (nata obpaueHus: 21.07.2020). - TeKCT : 3N1EKTPOHHbIA.

2. MatepuanoBeneHve 1 TeXHONOrs Matepranos : yyebHoe nocobue / nog ped. A. . Batbiwesa, A. A. CMonbkuHa. -
Mocksa : UHDPA-M, 2020. - 288 c. - (Bbicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-004821-5. - URL :
https://znanium.com/catalog/product/1068798 (nata obpauweHusi: 21.07.2020). - TEKCT : 9NEKTPOHHBIIA.

3. YepenaxuH A. A. MatepnanosegneHue : y4ebHuk / A. A. YepenaxumH, A. A. CmonbkuH. - Mockea : KYPC, HALL
NHDPA-M, 2018. - 288 c. - (bakanaspuar). - ISBN 978-5-906818-56-0. - ISBN 978-5-906818-56-0. - URL :
https://znanium.com/catalog/product/944309 (nata obpatweHus: 21.07.2020). - TEKCT : 3NEKTPOHHbIN.

JdononHutenbHaa nuteparypa:

1. OmnTpeHko B. IN. MaTepuranoBeneHve B MaWMHOCTpOeHUH : yuebHoe nocobue / B. M. OmutpeHko, H. b. MaHyiinosa. -
Mocksa : UHDPA-M, 2019. - 432 c. - (Bbicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-010712-7. - URL :
https://znanium.com/catalog/product/949728 (nata obpaueHus: 21.07.2020). - TeKCT : 3N1EKTPOHHbIA.

2. [opoxoB B. A. Matepuarnbl 1 nx TexHonoruu : y4ebHuk / B.A. Mopoxos, H.B. benskos, A.I'. CxupThaase ; noa pea.
B.A. NopoxoBa. B 2 4. Y. 1. - MuHck : HoBoe 3HaHue ; Mockea : UHDPA-M, 2019. - 589 c. : un. - (Bbiclee obpasoBaHue:
Bakanaspwuar). - ISBN 978-5-16-009529-5. - URL : https://znanium.com/catalog/product/1014069 (nata obpalieHus:
21.07.2020). - TeKCT : 9NeKTPOHHbIN.

3.I'opoxoe B. A. Matepuansl n ux TexHonormu. B 2 4. Y. 2 : y4ebHuk / B.A. Nopoxos, H.B. Bensikos, A.I'. CxupTnanse ;
nop pen. B.A. lN'opoxoBsa. - Mocksa : MIH®PA-M, 2020. - 533 c. : un. - (Beicwee obpasosaHue: bakanaspuar). - ISBN
978-5-16-009532-5. - URL : https://znanium.com/catalog/product/1064170 (nata obpauweHus: 21.07.2020). - TekcT :
3NIEeKTPOHHbIN.

4. ®etucos I'. . MatepuanoseneHne n TexHonorus matepmanos: yuebHuk / .M. detncos, P.A. MapudpynnuH. - Mockea
: HAL MH®PA-M, 2019. - 397 c. - (Bbiclwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-006899-2. - URL :
https://znanium.com/catalog/product/1014068 (nata obpaueHusi: 21.07.2020). - TekCT : aNeKTPOHHbIA.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.09 Marepunanosene+Hne

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 13.03.03 - QHepreTmyeckoe MaWNHOCTPOEHNE
Mpodpomnb noarotosku: [surarenn BHyTPEHHEro CropaHus
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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