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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnuHbl "MaTepuanoseaeHve”; 15.03.02 TexHonornyeckue mMawmHbl 1 060pynOBaHUE; LOLEHT, K.H. (BoueHT) AkcT E.P.

Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) AkcTt E.P. (Kadenpa matepranos, TEXHONOMMIA 1
kayectBa, ABTOMOBMNbHOE OTHENEHNE), ev.akst@yandex.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MNK-15 yMEHUeM BbIbpaTtb OCHOBHLIE U BCMOMOraTeNbHble MaTepuarbl, Cnocobbl
peanvsaunm TEXHONOrMYECKUX MPOLLECCOB, NMPUMEHSTb NPOrPECCUBHbIE
MeTOObl 3KCMNyaTaumMm TEXHONOMMYECKOro 060py LOBaHNS NPU N3rOTOBIEHUN
TEXHONOMMYECKMX MaLIWH

MK-16 YMEHVeM MpYMeHsATb MeToAbl CTaHOaPTHbLIX UCMbITaHWI MO onpeaeneHuto
PM3MKO-MEXaHNYECKMX CBOMCTB N TEXHOMOrMYECKMX nokasarenen
MNCNOoNb3yeMblX MaTepuanos 1 roToBbIX N34eNnui

MnK-5 CNOCOBHOCTBIO NPUHKMMATL y4acTue B paboTtax no pacyety u
NPOEKTUPOBAHMIO AeTanel 1 y3n0B MaWNHOCTPOUTENBHbLIX KOHCTPYKLWA B
COOTBETCTBMU C TEXHNYECKMMU 3a[aHNSIMW 1 UCMONb30BAHNEM
CTaHOapPTHbIX CPELCTB aBTOMATM3aLMM NPOEKTNPOBAHUS

MnK-7 YMEHUEM NPOBOANTb NPeaBapUTENIbHOE TEXHUKO-3KOHOMUYECKoe
060CHOBaHWE MPOEKTHBIX PELIEHWT

BbinyCKHMK, OCBOVBLINIA OUCLUMINHY:

JonxeH 3HaTb:

- OCHOBHbIE KNnacChl COBPEMEHHbIX MAaTepuarnos, Nx Hanbonee BaxXHble XapakTepUCTUKN 1 061acT MPUMEHEHUS;

- B3aUMOCBS3b (P3MKO-MEXAHNYECKMX CBONCTB MaTEPUAsNoB C X XMMUYECKMM COCTABOM U CTPYKTYPOIA;

- PU3NYECKYIO CYLHOCTb SIBMEHWIA, NPOUCXOASILMX B MATEpUanax B yCNoBUSIX NPOM3BOACTBA M 3KCNyaTauuym n3aenui
N3 HUX NPW BO3OENCTBMU pas3nnyHbIX (0aKTOPOB.

JonxeH ymeTtb:

- OLEHMBATb M NPOrHO3MpPOBaTb BHYTPEHHME MPOLECCHI 1 MOBEAEHNE MaTepuanos Npu N3MEeHeHUN napameTpos
oKpy>Xaroler cpefpbl (Temneparypbl, AaBAEHUS U T.M.);

- Ha3Ha4aTb COOTBETCTBYHOLLYIO 06pabOTKy Ansl MONyYeHNs 3a0aHHbIX CTPYKTYP Y CBOCTB MaTepuanos,
obecneynBaroWmnx HAAEXHOCTb NPOAYKLN.

JonxeH Bnagetb:

- METOOAMU NCCNef0oBaHWUS CTPYKTYPbl, ONpeneneHns onamko-MexaHM4yeckmux CBOMCTB U TEXHONOMMYECKUX
nokasarenen maTepuasnos;

- HaBblkamu NPaBuLHOro BbIBopa MaTepranos 1 crnocoboB Ux 06paboTKM AN NONyYEeHUs U3nennii ¢ TpebyeMbiMu
XapakTepucTrkamu.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
- NPUMEHATb PE3YNbTaTbl OCBOEHUS AMCLIMMINHBI B MTPOECCNOHANBbHON AESTENBHOCTU.

2. MecTo AMCLMNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHON NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHasa aucumnnmHa BkitoYeHa B pasnen "b1.6.13 ducumnnuHel (Mogynu)" OCHOBHOM NpodpeccnoHanbHoii
obpazosatenbHol nporpammbl 15.03.02 "TexHonornyeckue mMawuHel 1 obopynosanve (MMopaBanyeckme MawmHbl,
rMApoONpYBOLAbLI U TMAPONHEBMOABTOMATMKA)" 1 OTHOCKTCS K Ha3oBol (06WenpodeccnoHanbHOM) YacTy.
OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(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).
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CamocTtosiTenbHas pabota - 72 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHBL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oUcUMNInHLbI / MX TPYAO0EMKOCTb CamocTosiTenbHas
N Monyns CemecTp (B yacax) pa6orta
MpakTuyeckuellabopaTtopHble
Jlekunm 3aHATUSA paboTbl
Tema 1. CTpoeHune 1 cBolicTBa
1. martepuanos 1 4 0 4 10
2.[Tema 2. OcHoBbI TEOPYM CNNABOB 1 2 0 2 10
3.|Tema 3. Ctanu 1 4yryHol 1 4 0 4 10
Tema 4. Tepmnyeckas v
4.|xmmuko-TepMmyeckas obpaboTka 1 2 0 2 12
mMartepuanos
Tema 5. Ctann n cnnaesbl
5. cneumanbHOro HasHavyeHus 1 2 0 2 10
6.[Tema 6. LiBeTHble MeTannbl 1 cnnasbl 1 2 0 2 10
Tema 7. OCHOBHblE HEMeTannmyeckme
7.[mMatepwuanbl 1 KOMNO3UTbI 1 2 0 2 10
Toro 18 0 18 72

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. CTpoeHue n cBONCTBa MaTepuanos
1.1. OcHOBHble NpeacTaBneHms 06 aTOMHO-KPUCTANNNYECKOM CTPOEHMMN 1 CBONCTBAX MaTepUanoB.

CaoricTBa Matepranos 1 MeToAbl UX uccnenosaHus. ArperatHble COCTOSIHUS U MpeBpalleHnst BewecTs. Tennosbie u
OO y3noHHbIE NpoLecchl B MaTepuanax. Kpuctannnyeckoe n amoppHoe coctosiHne TBépabix Ten. MoHokpucTannbl n
NONMKPUCTaNINYeCKoe CTpoeHne Matepranos. MNoHaTMe KPUCTanIM4eckon pewéTku 1 CTPyKTypbl KpUCTanos.
OneMeHTapHas siuelika, cuctemMa CUMMETPUU, NEPUOLbLI KPUCTANNNYECKON pewéTkn u 6asnc Kpuctanimyeckonm
CTPYKTYypbl. IHAEKChl KpucTannorpaduyeckmx HanpasneHnii 1 atoMHbIX NaockocTen. soTponus n aHnsoTtponus
matepuanoB. ToYeyHble, NMMHEHbIE, MOBEPXHOCTHLIE M 06 bEMHbIE AedpeKTbl KPpUCTaNNMYeckol CTpyKTypbl. BnnsHue
NedoekTOB CTPYKTYpbl HA CBOMNCTBA MaTepuasos.

1.2. CTpyKTypa v CBOMCTBA METANNOB.

Ob6was xapakTepucTuka 1 knaccudprkaums metannos. Metannmyeckas MexaTomMHas CBsi3b, MOAESb "3N1eKTPOHHOr0
rasa" v ceoiictea MeTannos. Hanbonee xapakTepHble Ans METANNOB PU3NYECKME, XUMUYECKUE, TEXHONOTMYECKME U
mMexaHuyeckne ceoncTea. Kpuctannuyeckas ctpyktypa metannos (OUK, MUK v ITTY-pewéTkn). SBneHue
nonuMopgu3amMa 1 NONUMOPHbIE NPEBPaLLEHNS B MeTannax 1 cnnasax.

1.3. PopMUpOBaHME MUKPOCTRYKTYPbI META/NIOB 1 CM/IaBOB NPU 3aTBEPLAEBAHUN.

TepMmoaouHaMuyeckme yCnoBmus U MEXaHM3M NpoLecca KpUCTanmaauumn MeTaninyeckmx Mmatepmanos. TeopeTnyeckas
(paBHOBeCHas) 1 (hakTuyeckas Temneparypbl kpuctaninadauuu. NepeoxnaxaeHvne pacnnaea. Kpuebie oxnaxneHus
mMeTannos 1 cnnaeos. MexaHnam npouecca kpuctanamaauum pacnnasa. Kputunyeckuin pasmep 3apogpiwa. 3aBncumocTb
pasmepa 3epHa MeTanna oT CTeneHu nepeoxnaxneHns pacnnasa. CTpoeHne cnntka MeTanimyeckoro marepuana.

1.4. Nedopmaums 1 paspyleHne MaTepmnanos.

Ynpyras n nnactudeckas nedpopmaumsi matepuanos. CABAroBO-AUCNOKALNOHHBIA MEXAHWU3M NIacTUHeCcKoN
nedopmaumn. Ctatuyeckue, AUHAMUYECKUE 1 LMKIIMYECKe MeTOAbl MEXaHUYECKMX UCTIbITaHW MaTepuanos. YcTanocTb
1 NON3y4ecTb MeTannyeckmnx Matepuanos. VicnbiTaHns Matepuanos Ha OOHOOCHOE pacTsixeHue. [uarpamma
pacTsxeHust MmeTanno.. MNpeaen Teky4ecTy U NPOYHOCTU, XECTKOCTb, NNACTUYHOCTL 1 BA3KOCTb MaTepmanos. Passutue
Haknéna nofA BO3Le/iCTBMEM XONOAHON NnacTuyeckoi nedoopmaumun. Boaepar u pekprctannmaauns MeTannos,
MoABEPrHyThIX NNacTuyecko aedpopmaumm. XonogHas v ropsyas gedopmaumsi. MexaHnam paspyleHns
MeTannM4eckux Matepranos. Bsskoe v xpynkoe paspylieHvme Matepuanos.

Tema 2. OCHOBbI TEOpPUU CNNABOB
2.1. ®asbl 1 gmarpammbl COCTOSHWS CMNABOB.
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lMoHaTue cnnasa. BaaumooencTeme KOMNOHEHTOB cnnasa. dasbl MeTanINYeCckmx CnnaBos (TBEpable pacTBopbl,
XUMUYECKUE COEAMHEHMNS, YACTbIE KOMMOHEHTHI). [TOHATME AnarpaMMbl COCTOSHUS Chnasa U TEPMUYECKUIA METOL
NOCTPOeHUs anarpamm. JInHnm gnarpamm "nukeuayc” n "connaoyc". OBTEKTMYECKOE, 3BTEKTOMOHOE N NMEPUTEKTUYECKOE
npespalleHns B cnnaeax. [1pasunno otpe3koB. OCHOBHbIE TUMbI ANarpamMM COCTOSHNS ABYXKOMMOHEHTHbIX CMJ1aBOB.

2.2. CTpyKTypHO-(ha30BbIe NPEBPAaLLEHNS B XENe30yrnepoancTbix criasax.

®dasbl 1 CTPYKTYPHbIE COCTaBASIOWME CNNABOB Xenesa ¢ yrneponom (pepput, ayCTeHUT, LeMeHTUT, rpadouT, nepnuT,
nenebypwt). uarpamMmbl COCTOSIHNSA "Xene30-LUeMeHTUT" 1 "xene3o-rpacut”. dazosble NpeBpalleHuUs B
Xernes3oyrnepoamncTbix crinasax.

Tema 3. CTanu n YyryHsol

3.1. YrnepoauncTble ctanu.

Obwas xapakTepucTuka 1 Knaccudpmkaums cnnaBoB xenesa c yrnepofom. Ctanum u vyryHbl. CywHocTb cnocobos
nony4YeHns 4yryHoB n ctanei. BnvaHwe yrnepona v NOCTOSIHHbIX MPUMECEN Ha CTPYKTYPY W CBOMCTBA CTane.
JlosBTekTonaHble, 3BTEKTOMOHBIE N 3a3BTEKTONAHbIE CTanu. KOHCTPYKLMOHHbBIE N UHCTPYMEHTalNbHbIE CTanu.
Knaccudprkauus ctanei no cnocoby nponsBoLCTBa, CTENEHN PACKUCIEHWS, CTPYKTYPE, KAYECTBY 1 HA3HAYEHWIO.
Mapkuposka yrnepoamcTbix cTane.

3.2. MUKpOCTpYyKTypa 1 CBONCTBA YyryHOB.

Benble 1 rpadouTHbIe YyryHbl, 06nacTb Ux npumMeHeHusi. ObpasoBaHmne rpaddUTHbIX BKITOYEHWI B Y4yryHax U ¢oakTopbl,
BUSIOWME Ha Npouecc rpadouTmaauun. Cepble, KOBKME U BbICOKOMPOYHbIE YyryHbl. MUKpPOCTPYKTYpa, CBOMCTBA 1
MapKUpPOBKa YyryHOoB.

3.3. JlernposaHHble cTanm.

Obuwas xapakTepucTka u knaccucunkaumst NerMpoBaHHbIxX ctanein. BnusiHme pasnmyHbiX Nervpyowmnx sNeMeHToB Ha
CTPYKTYypY 1 cBolcTBa cTaneit. KapbunoobpasosaHve 1 kapbunoobpasyowme nervupyrowme anemeHTsl. Mapkuposka
NernpoBaHHbIX CTanen.

Tema 4. Tepmuueckasi U XUMUKO-TepMudeckast o6paboTka marepuanos
4.1. TeopeTnyeckne 0CHOBbI TepMUYeckoi 06paboTky MaTepranos.

CywHOCTb U OCHOBHblE NapameTpbl TepMoobpaboTku. OTXur, 3akanka, oTnyck, HopManuaaums U ctapeHue.
CTpyKTypHO-pa30Bble NpeBpaLLEHNs B CTansx Npu Harpese 1 oxnaxaeHnn. ObpasosaHne 3€peH aycTeHnTa 13 nepamta
npw Harpese. HacneacTBEHHO MENKO3epPHUCTBIE U KPYMHO3EpPHUCTLIE cTanu. [eperpes 1 nepexor Matepuana.
MpeBpalueHne aycteHnTa B 0eppuTo-LEMEHTUTHYIO CMECH MPU OXNaxXaeHun ctaneit. dunarpamMmma n3otTepMmnyeckoro
pacnagna aycteHmTa. CopbuTt, TpoocTuT, 6eMHUT N MapTeHcuT. MpeBpalleHne aycTeHnTa B MapTeHCUT Npu BbiICTpoM
oxnaxneHun ctaneit. Kputnyeckasi ckopocTb oxnaxaeHus. MpespalleHunst npu oTnycke 3akanéHHbIX cTanei.

4.2. Tepmuyeckas obpaboTtka cTanei.

OcHoBHble onepauuy TepMoobpaboTku ctanei n ux HasHadeHne. OTXUr 1 HopMann3auus yrnepoancTbix ctanein. Buabl
3akanku n otxura. Beilbop TeMnepaTtypbl Harpesa npuv 3akanke yrnepoancTbix ctanei. 3akanka L03BTEKTOUAHbIX U
3a3BTEKTOMUIHbIX CTanei. 3akanoyHble cpenpl 1 cnocobbl 3akanku. MNpokanueaemocTb. OTRyCcK 3aKanéHHbIX cTanei.
MoBepxHOCTHas 3akanka yrnepoamcTbix ctanein. OcobeHHoCTV TepMoobpPaboTKy NErMpoBaHHbIX CTanei.

4.3. Xnmumko-tepmmnyeckas obpaboTka.

®duanyeckne 0CHOBbI U NapaMeTpbl XMMUKO-TEPMUYECKO 06paboTkin cnnaeos. Knaccugoukaums Buoos
XMMUKO-TEpMMYECKOi 06paboTku. A3oTnpoBaHue ctanu. MexaHuam 0bpa3oBaHns 1 CTPOEHUE a30TMPOBAHHOIQ CIOS.
TexHonorus aszoTuposaHus. LieMeHTtaums n HuTpouemeHTaumsa ctanu. bopmposaHue n cunuumuposaHve.
OdugpdoysnoHHas metannusaums (anuTnposaHue n XpoMMpoBaHue).

Tema 5. Ctanu n cnnasbl cneuuanbHOro Ha3Ha4YeHus

5.1. HCTpymMeHTanbHble CTanu 1 Cnnasbl.

Cranu onsa pexyuero nHcTpymeHTa. bouictpopexywme ctanu. Metannokepamuyeckne 1Bépable cnnasbl. Ctanm ons
LITAMMOB XONOAHOMO U ropsiyero fedoopMNpPoBaHns, a Takxe OopM NnTbs Noga AaeneHneM. Matepuansl abpasnBHbIX
WHCTPYMEHTOB 1 pexyluas kepamuka. Ctanu ons nuamMepuTenbHOro MHCTPYMeHTa.

5.2. Cnnasbl ¢ 0COObIMU CBOCTBaAMM.

M3HococToikue matepuansl. Ctanu, ycTonymBble NPOTUB KOPPO3UN. AHTUPPUKLNOHHBIE N (OPUKLMOHHbBIE MaTEpPUan.I.
BbicokonpoyHble, XapoCTOMKME 1 XapOonpoyHble CTany 1 cnnaebl. PECCOPHO-NPYXMHHbBIE Y WAPUKONOAWMNMHNKOBbLIE
ctann. MarHuTHbIE 1 3NEKTPOTEXHNYECKUE CTanu 1 Chnasbl.

Tema 6. LiBeTHbIe meTannbl U cnnasbl

6.1. ANOMMHWIA 1 CNnaBbl HA ero OCHoBe.

AntoMmHMiA. Knaccudpukaums n MmapkrmpoBka antoMUHUEBbBIX crnaBoBs. [edopmupyemble antoMmHneBble cnnasbl. Cnnasbl
anoMUHNSA C MapraHuem n maravem. LlypantoMuHsl. JlnteinHole antoMmHneBble cnnasbl. CUnyMUHBI.

6.2. Menb 1 eé cnnasbl.

Menb. Cnnasbl Meam ¢ UMHKOM (naTtyHu). CBOCTBa, 06nacTb NMPUMEHEHMSI U MapKUPOBKa natyHein. Cnnasbl Meau ¢
O0BOM 1 OpyruMmn anemMeHTamu (6poH3bl). Knaccrdpmkaumus 6poH3 u mapkmposka. MenHO-HYKeNeBble Crnasbl.

Tema 7. OCHOBHble HeMeTalIM4YecKmne marepualibl U KOMNO3UTbI

PerncrtpaumoHHbin Homep 10290196619

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

DAE
CrpaHnnua 5 13 18. m yHlf[

S OEMALIGH



Mporpamma aucumnnuHbl "MaTepuanoseaeHve”; 15.03.02 TexHonornyeckue mMawmHbl 1 060pynOBaHUE; LOLEHT, K.H. (BoueHT) AkcT E.P.

7.1. MNnacTmacchl, CTeKNO, KepaMmuka n pe3nHoBblie MaTepunalbl.

Monumepbl. dopma 1 CTPYKTypa MakpOMONEKYN NOAMMEPOB. TEPMONNACTUYHbIE 1 TEPMOPEAKTUBHBIE MATEPUANbI.
Mnactmaccbl. KOHCTPYKLMOHHbIE MaTepurarbl Ha OpraHMYeckol ocHoBe. Kayuykn 1 pe3nHOBbIE MaTepuarbl.
KoHCTpyKLMOHHbIE MaTepuranbl Ha HeopraHuyeckol ocHoBe. CTeK0, CUTansbl U Kepamuka.

7.2. KOMNo3numoHHbIe MaTepuarnbi.

KOMMOHEHTbI KOMMNO3ULNOHHbIX MaTepranos. KoMNo3nunoHHbIe MaTepurarbl C MeETaNIM4eckon MaTpuuen. BonokHucTole
KOMMO3ULUMNOHHbIE MaTepuanbl. ucnepcHoynpoYHEHHbIE KOMMO3ULMOHHBIE MaTepuansl. Matepuansl ¢
HemeTannM4eckom maTpulei.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota oby4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTamu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylEeCTBAEHNS 06pa30BaTENbHON NESTENbHOCTM MO 06pasoBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickorn depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHOM paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsake NpoBeAeHMS TEKYLLEro KOHTPONS YCEeBaeMOCTA 1
NMPOMEXYTO4HOW aTTecTaumm obyyarowwmxcs gpeaepanbHoro rocyJjapCTBEHHOr0 aBTOHOMHOro 06pa3oBaTenbHOr0
yupexneHus Bbicliero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepcutet"

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM PoHLA OLEHOYHbIX CPEACTB A4S
NpoBeAeHNs TeKyLel, MPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxes enepansHOro rocyiapCTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yuYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepansHblii
yHusepcurtet""

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pa30BaTENbHOIO YHPEXOEHUS BbICIIErO MPOECCMOHANBHOr0 06pa3oBaHuns
"KasaHckuin (MprBonxckuit) chepepanbHbiil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCMNOSb30BaHMIO B
y4ebHOM npoLiecce U yoaneHus anekTPoHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOr0 0byyeHns
goefiepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTefbHOrO y4pexaeHns Boiciero obpasosaHus "KasaHckuii
(MpuBonxckuin) hepepanbHblin yHuBepcutet™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHWIA 0Bydyarowmxcs
B (penepanbHOM rocynapCcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpEXAEHN Bbicero obpasoBaHns "KasaHckuii
(MpwuBoONXCKMA) chepepanbHbin yHusepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 unioHst 2013 r. "O nopsiake pa3paboTku 1 Boinycka y4ebHbIX 3aaHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpPEXAEHNN BbICWEro NPOPeCcCnoHanbHoro
obpaszoBaHus "KazaHckuii (Mpueonxckuii) doeaepanbHbili yHuBepcutet™

S0P Mukpockonunyeckumin MeTOA MCcnenoBaHMsa MeTanios 1 cnnaeos - hitp:/dspace.kpfu.ru/xmlui/handle/net/131533
OOP 9nemeHTbl KpucTannorpadun - http://dspace.kpfu.ru/xmlui’/handle/net/131393

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX oopMUpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U hOPM KOHTPOJISi UX OCBOEHMUS

dopma KOHTpons OueHuBaemble
dran KOMNETEeHLIK TeMbl (paspenbl) AUCLUUNNUHBI
Cemectp 1
TeKyLL M KOHTPO/Ib
NabopaTopHbie ) ) 1. CTpoeHwne n cBoWCTBa MaTepuanos
1 paboTbl MK-16 , MK-15 3. Ctanu u YyryHbl
) ) 1. CTpoeHue 1 CBONCTBA MaTepnarnos
2 |Tectvposanue MK-5, MK-15 2. OCHOBbI TEOPUM CMNABOB
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ddopMa KoHTpons

OueHnBaemble

nK-7

3. Crannun

YyryHbl

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. CTpoeHne 1 cBOKCTBa Matepmnanos
3 |YetHin onpoc MK-16, NK-15, rK-5, 2. OCHOBbI TEOPWM CMNABOB

4. TepMuyeckas 1 XMMUKo-TepMmyeckas obpaboTtka maTepmanos

Sk3aMeH

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nunyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Tembl. OTBET XOPOLO
CTPYKTYpUPOBaH.
MpekpacHo ocBoeH
NOHATUIMHbIA annapar.
lMpooemoHcTprpoBaH
BbICOKMWIA YPOBEHb

CrtpykTypa oTBETa B
LenoM afeksaTHa TeMe.
Xopolwo ocBoeH
NOHATUNHbBIA annapar.
MpooemoHcTprpoBaH
XOPOLLUUA YPOBEHb

CTPYKTYPUPOBaH.
MoHaTUAHBIN annapat
OCBOEH 4aCTMYHO.
[MoHMMaHne oTaeNbHbIX
NOMOXEHNN 13
marepuana no Teme.

OCBOEH
HeynoBNEeTBOPUTENBHO.
lMoHuMmaHue maTepmana
bparmeHTapHoe nnu
oTcyTCTBYeT. HeymeHume
chopmMynmnpoBaTtb CBOU

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns

OTnnyHO XopoLuo Y nosn. Heyan.

Cemectp 1

TekyLLU KOHTPONb

Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opynosaHue n

pabotbi METO[bl NCMONb30BaHbl (METOAbI MCMONb30BaHbl (METOAbI YACTUHHO METOAbl MCMONb30BaHbI 1
npaewnbHo. MNposiBneHa (B OCHOBHOM MpaBUIbHO. [MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npasunbHo. MposieneHa |MposiBneHa
TeopeTnyeckas TeopeTnyeckas YOOBNETBOPUTENbHAS  |HEYLOBNETBOPUTENbHAS
MoaroToBKa. MOLrOTOBKA. TeopeTnyeckas TeopeTnyeckas
Heobxoaumble HaBblikn [Heobxoaumble HaBbliky  [MOAFOTOBKA. NOAroTOBKA.
W YMEHWS MONHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMble HaBblkn  |HeobxoavMble HaBbIKM
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pesynbtatr |1 yMeHUst HaCcTUYHO 1 YMEHWS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [0cBOEHLI. PesynbTart PeaynbTtar
MONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €6 4yacTU4HO He COOTBETCTBYET eé
uensm. Lensim. COOTBETCTBYET €€ Lensim.

Lensim.

TecTuposaHue |86% npaBuibHbIX OT1 71% po 85 % OT1 56% 00 70% 55% npasusibHbIX
otBeTOB 1 Honee. npaBuNbHbIX OTBETOB.  [MPaBWNbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 2

YcTHbI onpoc |B oTBeTe kadecTBeHHO |OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpsbiTa.
packpbITO CoLlepXaHne [TeMbl packpbiThl. packpbita. OTBeT cnabo [[oHsATWAHbIR annapaTt 3

NMoHUMaHWsa Matepuana. [moHMMaHus maTepuana. Y noBneTsopuTenbHoe |Mbiciv, obcyXxaatb

lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCNOHHbIE

doopMynmMpoBaTb CBOM  ((POPMYNMPOBaTHL CBOM  |DOPMYNMpPOBaTbL CBOM  |MONOXEHNS.

Mbicnu, obcyxnaTtb Mbicnu, obcyxaaTb Mbicnu, obcyxnatb

IVCKYCCUOHHbIE LNCKYCCUOHHbIE IVCKYCCUOHHblEe

NMONOXEHUS. MONOXEHNS. NMONOXEHUS.
PerncTpaumorHbiit Homep 10290196619 SAEKTPOHHBIH
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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
0CBOeHMusi o6pa3oBaTeNibHOW NpPorpaMMbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1,3

NabopatopHas pabota 1. Mrkpockonvyeckuii METoL UCCNeaoBaHNs MeTasNoB 1 CNiaBoB - 2 Yaca.

Llenbto nabopatopHoit paboTbl SBNsieTCs NprobpeTeHne HaBbIKOB aHann3a MUKPOCTPYKTYPbl MeTanan4eckmx

martepunanos. B xone pa6OTbI ocBauBaeTCsa TEXHONOMNA U3roToBneHNs Mnkpownmudga, n3yyvarrcs yCTpOVICTBO, npunHUKMN
pa6OTbI M OCHOBHblE XapakTepucTukn MeTtannorpagouyeckoro MMKpockona.

KoHTponbHble BONPOCHI:

1. Uto Takoe Mukpownmug, Kak OH roTOBUTCS 1 ANs 4ero?

. Kakue cywecTtBytoT cnocobbl NONUPOBKM MUKpownmMdpa?

. C Kakoii Lenbo NpuMeHsSeTCcs TpaBneHme mukpouwnmga?

. YeM oTnmyaeTcs nsobpaxeHve, nony4aemMoe B MMKPOCKONE NOCNe NONMPOBAHUS 1 TPABNEHUS MUKPOLWNMAOB?
. Kakue anemeHTbl CTPYKTYpbl MOXHO HabnoaaTb Ha HETPABNEHOM MUKpOLWANGE?

. Ha 4ém ocHoBaHO BbiSIBNEHWNE 3€PHUCTON CTPYKTYpbl METANIMYECKUX MaTepmanos?

. KakoB npuHumn paboTbl MeTannorpaduyeckoro Mmkpockona?

. HazoBnTe OCHOBHbIE XapakTeprCTUKIN MeTanorpagom4eckoro Mmkpockona.

. YTo Takoe yBennyeHune metannorpadgpmyeckoro Mukpockona?

10. YTo npencTasnsieT coboii paspelatowas cnocobHOCTb MUKPOCKOMA, OT Yero oHa 3aBncuT?
NabopaTopHas paboTa 2. OnpeaeneHne TBEPLOCTY METANNIOB W CMABOB - 2 Yaca.

MoHsiTne TBEPLOCTU U MUKPOTBEPLOCTM MaTeprana. Cnocobbl U eAUHULBI M3MepeHns TBEpAoCTM. B3aanMocBasb Mexay
TBEPAOCTBIO U APYTMMUN MEXAHUYECKMMN XapaKTepmucTmkamMm MeTannos 1 cnnasoB. MeTtoabl onpeneneHus TsEPLOCTH
matepwanos no bpwHennto, Pokeenny n Bukkepcy. Belbop MHOEHTOpa 1 nogaBaeMoli Ha Hero Harpy3ku B 3aBUCHMMOCTM
OT TBEPAOCTY U pa3mMepoB McrbITyeMoro obpasua. OnpeneneHne MMKPOTBEPLOCTU MATEPUANIOB.

KoHTponbHble BONPOCHI:

1. Yto Ha3biBalOT TBEPLAOCTLIO MaTepManos?

2. Kakne cywecTByloT MeTOAbl ONpeneneHns TBEPAOCTA?

O©oONOOThA~WN
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3. B 4ém coctout metog BpuHenna?

4. EonHuubl namepeHns TsEpaocTn?

5. CywHocTb MeToga Pokeenna?

6. CxonocTBo 1 pasnuumsa metonos bpurenns n Bukkepca?

7. OCOBEHHOCTN N3MEPEHNS MUKPOTBEPLOCTA?

NabopatopHas paboTa 3. AneMeHTbl Kpuctannorpadomm - 4 yaca.

Llenb npakTukyma - 03HaKOMUTBLCA C aTOMHO-KPUCTaNNMYECKUM CTPOEHNEM MaTepuanos, NOHATMEM KPUCTaNINYECKOA
PELWETKN N €€ OCHOBHBbIMW NapamMeTpamu; Hay4nTbCS ONpenensTb KOOPAMHATLI Y3N0B KPUCTANINYECKOW PeWweETKu,
WHOEKCbI KpUCTannorpagouyecKnx HanpasneHnii U aTOMHbIX NNOCKOCTENA.

KoHTponbHble BONPOCHI:

. Uto Takoe kpuctannnyeckas pewértka?

. UTo Takoe anemeHTapHas s4yeika?

. Kak Bbl noHnmaeTte nonmmopcnam?

. Kak onpegnensaiotca nHaekchl y3noB KPUCTaNINYECKOR peweTkn?

. Kak onpegensiotca nHaekcsl kpuctannorpaduyeckmnx HanpasneHunn?

. Kak onpenenstorca nHaekcol atToMHbIX NIOCKOCTEN?

. Y10 Takoe ceMeicTBO aTOMHbIX MNOCKOCTEN?

NabopaTopHas paboTa 4. PopMUpOBaHME 3EPHUCTON CTPYKTYPbl METANNOB M CMIABOB NPY 3aTBEPLEBAHNM - 2 Yaca.

TepmoanHaMmmyeckme OCHOBbI NpoLecca Kpuctannudaumn. PaBHoBecHas (TeopeTtnyeckas) n goaktmyeckas temneparypbl
kpuctannnsauun. KnHetrka n mexaHuam obpasoBaHusi 3aponblweii kpuctannos. Kputndeckunii pasmep 3apoabila.
3aBMCMMOCTb pa3mepa 3épeH METANJIOB 1 CMIABOB OT CTEMEHU NepeoxnaxneHns pacnnasa. CTpoeHue cnmTka
CMNOKOWHOW cTanu.

KoHTponbHble BONPOCHI:

. YTo Ha3bIBalOT NpoLeccom kpuctanimnsaumm?

. YTo 03HavaloT TeopeTmyeckas n paktnyeckas Temnepartypbl Kpucrannmsauum?

. Mpwn kakux ycnoemsx passmBaeTCcs NPOLECC KPUCTaNIM3aunm Xnakoro pacnnasa?

. YTo Takoe ckpbiTas Tennorta Kkpuctanimsaumm?

. Kak BbIrngant kprBas oxnaxmneHus MeTanios 1 cnnasos?

. Uto npenctaensieT coboii cTeneHb nepeoxnaxneHns pacrnnaea?

. Kakos mexaHn3m npouecca kpuctannmsaumm?

. YTo Takoe Kputudeckuii pasmep 3apogbiwa?

. OT Yero 1 Kak 3aBMCUT CKOPOCTb 06pa30BaHMs 3apObilelt U CKOPOCTb POCTa KPUCTaNNoB?
10. Kak 3aBucuT pasmep 3epHa Metanna oT CTENEHN NepeoxnaxneHns Xnakoro pacnnasa?
NabopaTopHas paboTa 5. N3yueHne MUKPOCTPYKTYpbl YrNepoanCTbIX cTanei - 4 yaca.

®dasbl M CTPYKTYPHbIE COCTaBASIOWME XENe30yrnepoaucTbiX CrnaBoB: eppuT, ayCTEHNT, LEMEHTUT, NEPNT.
LnarpaMmbl COCTOSAHNS "Xene30-ueMeHTuT" 1 "xeneso-rpadut”. [JoasTekToOnaHbIE, 9BTEKTOUOHbIE N 3239BTEKTONOHbIE
cranu.

KoHTponbHble BONPOCHI:

1. Yto Takoe ctanmn?

2. Knaccudorkaums ctanein no guarpamme "xeneso-yrnepon”.

3. OnpegeneHne OCHOBHbIX (Pa3 CUCTEMbI - (PEPPUT, ayCTEHNUT, LEMEHTUT.

4. MeToamka onpeneneHns cogepxaHus yrnepoga rno MMKpOCTPYKType B LOSBTEKTOUOHON CTanm.
5. CywHocTb NONMMOPCOHBIX MPeBpaLLEHNiA Xenesa.

6. npoaHaHI/IBI/IpOBaTb XapakTep npespalleHnin B CUCTEME XeNne3o-yrnepon npu Harpese 1 oxnaxaeHnn ¢ NpUMeHeHnem
npasuna gpas ang cnnaeos, yka3zaHHOro cocrtasa.

7. MNpounnocTpmpoBaTh NPUMEHEHWE Npasnna OTPe3KOoB Ha Anarpamme "xeneso-yrnepon”.
NabopatopHas paboTa 6. VI3ydyeHne MUKPOCTPYKTYpbI YyryHOB - 4 yaca.
Benble n rpadounTHble YyryHbl. PakTopbl, BAMSOWME HAa NPoLEecc rpadmtnsanmmn 4yryHos. PopMbl rpadprUTHbIX BKIKOYEHNI

B YyryHax. [loaBTekTu4eckmne, aBTEKTUHECKME N 3a3BTEKTUYECKNE HyTyHbl. Cepble, KOBKME U BbICOKOMPOYHbIE YYTyHbl,
Crnocobbl VX MNONy4YeHWsl 1 CBOWCTBA.

KoHTponbHblEe BOMPOCH!:

. B uem pasnunune mexay ctansmm n 4yryHamm?

. OcoBeHHOCTU CTPYKTYPHbIX MPEBPALLEHMWIA NMPU KpUCTANAN3aLMn U NOCNEOYIOWEM OXNaxXaeHUn 6enbix 4yryHoB.
. CTpoeHue 1 cBoiicTBa Henbix, CEPbIX, BEICOKOMPOYHbIX Y KOBKUX YYTyHOB.

. CyWHOCTb 1 Ha3HavYeHne MOaNULIMPOBAHUS YYTryHOB.

. KakoBbl Heobx0aMMble YCNoBUS AN rpadouTusaumm?

. Kak nonyyaetcs KoBkuii 4yryH?

. Knaccngpoukauus n obnactb MPUMEHEHUS YYTYHOB.

2. TectupoBaHue
Tembl 1, 2
[MprMepbl TECTOBbIX 3aaHWIA:
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Tema 1.1. OcHOBHble NpeacTasneHns 06 aTOMHO-KPUCTANIMYECKOM CTPOEHWM 1 CBOMCTBAX MaTepranos
1. Kakue 13 nepedncneHHbIx MaTepmnanos OTHOCSATCA K aMOPdHbIM Matepranam?

a) rmMHa

6) OKOHHOE CTekN0

B) ONTOBO M CBUHEL,

r) antoM1UHNEBbIE CNNasbl

) pe3uHa

2. Kakve BelwecTsa C NoBbIlWEHNEM TeMMepaTypbl MOCTENEHHO Pa3MAr4atoTCs 1 MNAABHO NEPeXoasT B XMAKOE COCTOSHNE?
a) nnacTnyHbIe

6) Bs3kue

B) aMOpHble

r) Kpuctannnyeckmne

1) nonvkpucTananyeckmne

3. BellecTBo HaX04MTCS B XMAKOM COCTOSIHUN, ECNN CPEOHAS SHEPrUs ABUXEHMNS €ro aTOMOB U MONEKYN ... CPeaHew
9HEpPrum nx B3aUMOLenCTBuUS.

a) 6onbue

6) 3HaunTenbHO Bonblue

B) 3HAYUTENBHO MEHbLUE

r) NpUMepHO paBHa

[) MeHbLe

4. Ecnn cpelHsisa aHeprus B3auMoaencTBmsl YacTumy BelecTsa npeodbnanaeT Haf cpeaHei aHeprmeli nx ABUXeHusl,
BELLECTBO SBNSAETCH ...

a) Xnokum

6) TBEPLObIM

B) XECTKUM

r) razoobpasHbiM

1) NPOYHbIM

5. Kakne 13 nepeymcneHHbIx Matepmanos NMEOT NONUKPUCTANNNYECKOE CTPOEHNE?

a) MeTannbl 1 crnnaebl

6) peauHa

B) anMas

) OKOHHOE CTEKIO

n) opesecnHa

6. MoHokpucTannamm sBnsTcs ...

a) XenesoyrnepoancTble cnnaebl

6) 6€TOH 1 rpaHUT

B) anMas n pybuH

r) FMHa 1 Necok

) OKOHHOE CTEKNO U aHTapb

7. MeTannbl 1 cnnasbl, NONYyYEHHbIE B 0ObIYHbLIX YCNOBUSX, UMEIOT ... CTPOEHME.

a) nonumopcHoe

6) nonvkprcTannuyeckoe

B) M30OMOPPHOE

r) XxaoTmyeckoe

I) napameTtpuyeckoe

8. CTpyKkTypa MeTannoB v CNiaBoB, NOMyYEHHbIX B YCNOBUSX CBEPXOLICTPOrO OXNaXAEHUS N3 XNAKOrO COCTOSHUS,
ABNAETCH ...

a) nonumopdHom

6) MOHOKpPUCTaNIMYECKONA

B) M3OMOPPHOIA

r) ctabunbHoA

I) HecTabunbHO

9. B kpuctannuyecknx TBEpAbIX TENax YacTuLbl BEWECTBA pacnonaratTcs B MPOCTPaHCTBE ...
a) nocnenoBaTenbHO

6) xaoTnyecku

B) YNOPAA0HEHHO

r) napannenbHo

[) HeynopsOoo4YeHHO

10. B amopHbIX TBEpAbIX TENAX YaCTULbl BELWECTBA pacnonaraTcs B MPOCTPaAHCTBE ...

a) XxaoTu4ecku
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6) ynopsigo4eHHo

B) 3aKOHOMEPHO

r) nocnenoBaTtenbHO

[) napannenbHo

11. Kakue 13 cBOINCTB MaTepuanoB 0TpaxaroT Ux CrocoBHOCTb MOABEPraTbCs TOMY UM MHOMY Buay o6paboTku?
a) omsnyeckne

6) xumnyeckme

B) MexaHu4yeckme

r) TexHonornyeckme

[) aKcnnyataumoHHble

12. CnocobHOCTb MeTaN/IoB XOPOLO 0TPaXaTb CBET OTHOCUTCS K UX XapakKTEePHbIM ... CBONCTBAM.
a) Pn3nyYecknm

6) XMMMYeCcKNM

B) MEXaHN4eCcK1Mm

I') TEXHONOrNYECKMM

[) aKcnnyaTaunoHHbIM

13. lMnacTMYHOCTb M MPOYHOCTb Matepuana aTo ... CBOMNCTBA.

a) xmummnyeckue

6) MexaHu4yeckne

B) omaunyeckne

r) aKcnnyaTaumoHHbIe

[l) TeXHOnornyeckne

14. CnocobHOCTb MaTepUanos K YCTaHOBNEHMIO COEANHEHUS MOCPELCTBOM CBAPKU OTHOCUTCS K ... CBOMCTBAM.
a) aKcnayaTaunoHHbIM

6) XMUYeCcKnM

B) OM3NYECKUM

I) TEXHONOrN4YECKMM

) MexaHn4eckmm

15. Kakne cBoiicTBa Matepmanos xapakTepusyioT X NOBEAEHNE B TEMNOBbIX, 9NEKTPOMArHUTHbIX U rPaBUTaLMOHHbIX
nonsx?

a) TexHonornyeckmne

6) xMMmyeckune

B) omaunyeckne

r) aKcnnyaTaumoHHbIe

) MexaHunyeckmne

Tema 1.2. CTpykTypa 1 CBOWCTBA METANIOB

1. Kakve 13 nepeymcneHHblx CBONCTB Hambonee xapakTepHbl 4151 MeTanios?

a) BbiCOKas Temneparypa nnasneHus

6) cnocobHOCTb NPV HarpeBe pacnnaBisTbCs

B) OTHOCUTESNIbHO BbICOKAs NNacTUYHOCTb

) OTHOCUTESNBbHO BblICOKAs N3HOCOCTOMKOCTb

[) HA3Kas KOPPO3MOHHAs CTOMKOCTb

2. K Hanbonee xapakTepHbIM (OU3NYEeCKUM CBOCTBAM METanfioB OTHOCUTCS ...
a) OTHOCUTENbHO BbICOKas MNacTUYHOCTb

6) cpaBHUTENBHO BbICOKAS MNOTHOCTb

B) OTHOCUTENbHO BbICOKas TBEPLAOCTb

I) CPaBHUTENbHO BbICOKAs MPOYHOCTb

[) OTHOCUTENbHO HU3Kas XECTKOCTb

3. K Hanbonee xapakTepHbIM MEXaHUYECKMM CBOCTBAM METaNNIOB OTHOCUTCS ...
a) xapakTepHbIi MeTannnyeckuin bneck

6) CpaBHUTENBHO BbICOKAS MNOTHOCTb

B) OTHOCUTESNIbHO HM3KOE SNEKTPOCONPOTUBNIEHNE

) OTHOCUTENBbHO BblICOKAs MNacTUYHOCTb

Il) cnocoBHOCTb MUCMyCcKaTb 3MEKTPOHbI NMPU Harpese

4. Kakme 13 CBOMCTB Matepuanos O0TpaxatoT Nx COCOOHOCTb COMPOTUBAATECS AedhopMaLimn 1 paspylueHnto?
a) pusmnyeckue

6) xMMmyeckne

B) MexaHum4eckue

r) TEXHoNnornyeckme
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[) aKcnnyataumoHHble

5. CnocobHOCTb MEeTanoB XOPOLWO NPOBOANTL SNEKTPUYECKUI TOK U TEMNNO OTHOCUTCS K UX XapaKTEePHbIM ... CBOACTBAM.
a) PU3NYeCcKnM

6) XMUYEeCKNM

B) MexaHn4yeckmm

) TEXHONOrMYeCKNM

[) aKcniyaTalMoHHbIM

6. MexxaToMHas cBsi3b, OCYLLECTBNsSieMasl MOCPeLCTBOM 0000LLECTBNEHUS BCEX BANEHTHbIX 3/1IEKTPOHOB aToMaMu
matepwana aTo ...

a) KONMeKTMBHAS CBA3b

6) aneKTPOHHas CBA3b

B) KpMcTanimyeckas cBsisb

r) MeTannnyeckas cBs3b

[) KOBaneHTHas CBs3b

7. Kakne 13 nepe4mcneHHblx MeTannoB 0THOCATCS K MeTasnnam rpynnbl xenesa?
a) monmbaeH

6) mapraHeu

B) XpOM

r) TuTaH

n) BaHagoun

8. Kakne 13 nepe4mcneHHbIx MeTannoe sSBASIOTCS TyronnaekuMmy Metannamm?
a) MonnbaeH

6) mapraHeu

B) HUKENb

r) kobanbT

A) ypaH

9. Kakne 13 nepe4mcneHHbIX MeTannoB 0THOCATCS K erkonnaskum metannam?
a) monmbaeH

6) mapraHeu

B) HUKeNb

r) kobanbT

) UMHK

10. J1érkmmn meTannamm SBnsOTCS ...

a) MapraHeu 1 UMHK

6) MarHuin n Gepunnnii

B) 0N0BO 1 cepebpo

r) TUTaH 1 BaHaaWi

I) kobanbT 1 HUKENb

3. YcTHbIN onpoc

Tembl 1,2, 3, 4

KoHTponbHble BONPOCHI:

Tema 1.1. OcHOBHble NpeacTasneHns 06 aTOMHO-KPUCTANINYECKOM CTPOEHWM 1 CBOMCTBAX MAaTepranos
. HazoBunTe ocHoBHbIe thakTopbl, ONpefensiowme CBOMCTBA Mateprnanos?

. UTo noHnmMaeTcs nog CTpyKTypoi matepmana?

. OTnnMYmMsa MUKPOCTPYKTYPbI OT MakpOCTPYKTYpbI?

. Cnocobbl nccnenoBaHNs MUKPOCTPYKTYpbI MaTeprana?

. MeToapbl onpeaeneHns xuM.coctasa matepmana?

. MeToapl OLEeHKN MexaHN4eCKNX CBOMCTB MaTepuanos?

. YeM oTnunyaeTcs kpuctannnmyeckoe CoctosiHme TBEPObIX TEN OT aMOPPHOro?
. Yto npeactaBnsiet coboit kpuctanamyeckas pewérka?

. UTo BKnagpiBatoT B NOHATUE "anemMeHTapHas syerika"?

10. Yto Takoe cuctemMa CUMMETPUU, NEPUOLbI PEWETKUN 1 6A3NC KPUCTANNMYECKON CTPYKTYPbI?
Tewma 1.4. Jedpopmauns n paspyweHme matepmanos

1. Yem nnacTtnyeckas necopmaums oTan4aeTcs ot ynpyromn?

2. COoBMroBo-auCNOKaUMOHHbBIA MEXAHU3M NNacTMYECKoW aechopmanmmn?

3. Yto Takoe Haknén?

4. Kak n3meHseTca MUKpOCTPYKTypa Matepmana npu Haknéne?

5. Y10 Takoe BO3BpaT?

6. B 4ém coctounT pekpuctannmnzauma?
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7. OTnu4me XonogHom gechopManum OT ropsyen?

8. MexaHn3M BSI3KOro 1 Xpynkoro paspyweHns matepunanos?

9. Mpur3Haku Xpynkoro paspyweHns?

10. YeM BSA3KOE paspyweHne oTIn4aeTcs oT Xpynkoro?

Tema 2, 3, 4

. YTo oTnnyaet Metannbl OT 4pyrux matepmanos?

. MonnumopdoHble NpeBpalleHns MeTannos?

. Yto Takoe cnnas un ¢oasa cnnasa?

. Yto npeacTaBnsiet coboii anarpamma CoCTOsIHUS crnnasa?

. IlnHnm nukengyc n conngyc?

. Kak ucnonb3osarb npasmno oTpeskos?

. OBTEKTMKA U 3BTEKTOMA?

. Yem cTanm otanyaroTcs oT YyryHoB?

. Yto oTnnuyaet 6enble YyryHbl OT rpadoUTHbIX?

10. Kakas dpopma rpadpuTHbIX BKIKOYEHWIA B CEPbIX, KOBKMX U BbICOKOMPOYHBIX YyryHax?
11. YeM oTnnyaeTcs 3akanka O09BTEKTOUAHBIX U 3a9BTEKTOMLHbIX CTanen?

12. Y710 Takoe MapTeHcuT?

Ok3ameH

Bonpochbl K ak3ameny:

1. CeoicTBa Matepmanos (PU3NYeCKne, XMMmn4yeckme, TEXHONOornyeckme, MexaHm4eckue).
2. dakTopbl, ONpenensowmne CBOMCTBA BELLECTB.

3. MeToapbl uccnefoBaHns 3NEMEHTHOrO COCTaBa, CTPYKTYPbl U CBOMNCTB Mateprasnos.

4. MexaHuyeckme ncnbiTaHMs MaTepmanos (CTatudyeckme, QUHAMUYECKIME, LNKITNYECKME).
5. ArperartHble COCTOSHMSA 1 MPEBPAaLLEHUS BEIWECTB. Tennosbie 1 ANGPY3nNOHHbIE NPOLIECCHI B Matepuanax.

6. AMOpdoHOE 1 KpUCTaNM4eckoe CoCTosiHME TBEPAbIX Ten. MoHOKpUCTans bl 1 NONMKPUCTANINYECKoe (3epHUCTOoE)
CTPOEHVEe MaTepuasnos.

7. lMoHATME KPUCTANIMYECKON PEWwETKN N ANEMEHTAPHON a4eiku. MNepunodbl peweTkn n cuctemMa CMMMETPUM Kpuctanna.
8. CTpykTypa kpuctannos. basnc kpuctannm4eckomn CTpyKTypbl.

9. lnpoekcbl kpuctannorpaguyeckmx HanpaBneHuin U aTOMHbIX NIOCKOCTEN.

10. MI3oTponus n aHN30Tponnsa matepuanos.

11. ToyeyHble JedeKTbl KPUCTaANINYECKON CTPYKTYPbl (BakaHCUN U MEXY3eNbHble aToMbl).

12. JlnHeriHble OedekTbl KPUCTaNINYECKON CTPYKTYPbI (Kpaesble M BUHTOBbIE ONCNOKaLMUN).

13. MNoBepxHOCTHbIE 1 06 BEMHBIE AEedDEKTBI CTPYKTYPbl. BNnsHne nedpekToB CTPYKTypbl HA CBOMCTBA MaTepunanos.

14. Obwas xapakTepuncTuka u knaccmgukaums MeTannos.

15. MeTannnyeckas mexartoMHas CBa3b, MOAENb "3NEKTPOHHOMO rasa” n CBONCTBA METannos.

16. Knaccnyeckas treopusi NpOBOAMMOCTI METANOB.

17. Kpuctannuyeckas ctpyktypa metannos (OUK, MUK v IT1Y-pewéTtkn).

18. SlBnexHve nonumopdrama 1 NoNMMopHbIE NPeBpaLleHns B MeTannax u cnnasax.

19. TepMoaMHaMUYECKME YCNIOBUS N MEXAHW3M MpoLecca KpUcTannmaaunm MeTanindeckmx matepmnanos. Teopetmyeckas
(paBHOBeCHas) 1 hakTUHeckas TemnepaTypbl Kpuctanmaawmu.

20. KpuBble oxnaxgeHus MeTansioB 1 CrnaBoB.

21. 3aBncumocTb pa3mMepa 3epHa NoNNMKpUCTanIn4eCckoro Matepumana ot cteneHn nepeoxnaxnoeHmna pacnnasa u
CTpoeHune CnnTka metanna.

22. Ynpyras un nnactudeckas gecopmauns matepmanos. MexaHnam ynpyron gecopmaumm.
23. CAoBUroBO-OMCNOKALMOHHBIA MEXaHU3M MnacTU4ecKon aedhopmannm.

24. VcnblTaHs maTteprnanos Ha 0OHOOCHOE pacTaxeHue. Jnarpamma pacTsXXeHus MeTannos.
25. Pa3sutue Haknéna nop, BO3AECTBMEM XONOLHOM NacTUyeckon aecoopmaimm.

26. Bosspart v pekpuctannusauus Metannos, NoABEPrHyTbIX NAACTUHECKON AedopmaLimu.

27. Bsaskoe n xpyrkoe paspylueHme MmaTepuanos.

28. lNoHATHe dhasbl 1 avarpaMmbl COCTOSAHUSA cnnasa. [ocTpoeHvne auarpamm.

29. dasbl METANIMYECKUX CMNABOB (XMMUYECKNe cCoeanHeHNs, pasnnyHble TBEpAble pacTBOPbl, MEXaHNYeckas CMecb
YMUCTbIX KOMMOHEHTOB).

30. OCHOBHblEe TWMbI AMarpaMM COCTOSHWSA OBYXKOMMOHEHTHbIX CMnaBoB. [1paBuno oTpeskos.

31. OBTEKTMYECKOE, OBTEKTONOHOE M NEPUTEKTUYECKOE NPEBPALLEHNS B CNaBax.

32. dasbl 1 CTPYKTYPHbIE COCTaBNSAOWME CNABOB Xenesa C yrnepoaom (pepput, ayCTeHUT, LEMEHTUT, rpadouT, nepnmT
1 nenebypwT).

33. [marpaMmbl COCTOSIHNS Xenes3oyrnepoancTbixX CrnaBos.

34. Obwas xapakTepucTrka 1 Knaccugukauus cnnaBoB xenesa ¢ yrnepofoM. CylwHoCTb cnocoboB nonyvyeHuns cranei u
YYyryHOB.

35.BnusHue yrnepona v noCTosIHHbIX NPUMECEN Ha CTPYKTYpY 1 CBOWCTBA CTanem.

36. Knaccugpukaums n mapkmposka yrnepoamcTbix cTanei.
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37. Benble 4yryHbl 1 rpaduTHble (Cepble, KOBKME, BbICOKONPOYHbIE). Mapkuposka HyryHoB.
38. ObpaszoBaHue rpadoUTHbLIX BKIKOYEHWUIA B YyryHax 1 ¢pakTopbl, BIXSAOLWME HA NPOLECC rpacpuTusaumm.

39. Obuas xapakTepucTka nermpoBaHHbIX ctanei. BnusiHne pasnuyHbix Nermpyowwmx afeMeHToB Ha CTPYKTYpY W
CBOWCTBA CcTanemn.

40. Knaccudoukaums 1 mapknuposka nermpoBaHHbIX cTanen.

41. CywHoCTb, OCHOBHbIE NapaMeTpbl U onepauun TepMoodbpaboTku.

42. OCHOBHblE CTPYKTYPHO-(pa30Bble NPeBpaLLeHns B CTansx Npy Harpese 1 OXnaxaeHnu.
43. ObpazoBaHne 3épeH aycTeHnTa 13 nepnuTa npu Harpese ctanu. MNeperpes 1 nepexor.
44. MNpespaleHre aycteHMTa B hePPUTO-LIEMEHTUTHYIO CMECH NPW OXNaXAEHUW CTanein.
45. [lnarpamma n3oTepMmnyeckoro pacnana aycteHura.

46. MpeBpalleHne aycTeHNTa B MapTEHCUT Npu BbICTPOM OXNaxXAeHnn cTanei.

47. MNpespaLeHns npu oTnycke 3akanéHHbIX cTanew.

48. OTXWr 1 HopManusauuns yrnepoamcTbix cTanen.

49. 3akanoyHble cpelbl U cnocobbl 3akanku cTanei.

50. 3akanka 0o03BTEKTOUAHbIX 1 329BTEKTOUAHBIX CTaNEN.

51. OTnyck 3akanéHHbIx cTanen.

52. [NoBepxHOCTHasA 3akanka yrnepoaucTbix cTanem.

53. OcobeHHOCTM TepMoobpaboTkm NErmpoBaHHbIX cTanei.

54. dunanyeckne 0CHOBbLI U NapameTpbl XMMUKO-TEPMUYECKO 06paboTkn cnnasos. Knaccugurkaums Buoos
XUMUKO-TEPMUYECKON 06paboTKu.

55. AsoTpoBaHue ctanu. MexaHnam o6pa3oBaHUs 1 CTPOEHUE a30TUPOBAHHOIO COS.
56. LlemeHTaumsa n HATpoLeMeHTauns ctanu.

57. OnddysnoHHaa Mmetannnsauus.

58. Ctanu onsa pexyuero NMHCTPyMeHTa.

59. Metannokepamumyeckue TBEpable Cnnasbl.

60. Ctanu ons wWramMnoB XONOAHOIO 1 ropsyero 4eoOpMUPOBAHNS.

61. MaTepuanbl abpasunBHbIX MHCTPYMEHTOB U pexyLias kepamuka.

62. Ctann ong n3aMepuTenbHOro MHCTPYMEHTA.

63. VI3HococTolikme matepumansl.

64. Ctanu, ycTouMBbIE NPOTUB KOPPO3UM.

65. BbICOKOMPOYHbIE, XapOCTONKUE Y XapOnpOoYHbIE CTanM U CNnasbl.

66. PeccopHO-NPY>XMHHbIE U WAaPUKOMOAWNIHNKOBbLIE CTanu.

67. MarHuTHble 1 SNEeKTPOTEXHUYECKME CTaNu 1 Cnnasbl.

68. ANIOMUHWUIA 1 cNnasbl Ha ero ocHose. [ypantoMuHbI U CUNYMUHBI.

69. NatyHn (knaccudoukaums, cBoincTea, obnacto NPUMEHEHUS, MAPKMPOBKA).

70. BpoH3bl (knaccugorkaLms, CBONCTBa, 06nacTb NPUMEHEHNS, MAPKUPOBKA).

71. Nonumepsbl. TepMonnacTuyHble 1 TEpMOPeakTUBHblE MaTepuansl. lnactMaccsl.
72. Kay4yku 1 pe3aviHoBble Matepuarns.

73. Ctekno, cutanibl U Kepamuka.

74. KOMNO3ULUMOHHbIE MaTepuarbl C HEMETaNNNYEeCKO MaTpuLen.

75. KoMnoauuunoHHble matepuarnbl C METaNIMYECKO MaTpuLen (BONMOKHUCTbIE Y ANCNEPCHOYNPOYHEHHbIE MaTepuansi).

6.4 MeTtoouyeckue matepuansbl, onpeanensitowue npowuenypbl oLueHNBaH1Ms 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLuX 3Tanbl oopMMpoOBaHMA KOMMNETeHLUI

B K®Y peiictByeT 6anibHO-pEATUHIOBAS CUCTEMA OLEHKM 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Momynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, 13 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos v 6onee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "yLoBNETBOPUTENBbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | Konnyectso
KOHTpOnNs LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl OpMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1
TeKkyLUN KOHTPONb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneEM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 20

NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

TecTupoBaHue |TecTupoBaHUE NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KoM4ecTBo 2 15
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblAENseTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

YCTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS Ha NPaKTUYeCKmX 3aHsATusx. Obyyatowmecs
BbICTYNalOT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 3 15
AMCKyccun, 0TBEYatoT Ha Bonpockl npenogasatens. OueHnBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMONHUTENbHbIE BOMPOCHI.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

7. NepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOW NuTepaTtypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. TapaceHko J1. B. MatepuanoseneHue: yuebHoe nocobue ons sy3os / J1. B. TapaceHko, C. A. MNaxomosa, M. B.
YHuunkosa, C. A. Nepacumos; nog peg. J1. B. TapaceHrko. - Mocksa : H/L Undppa-M, 2012. - 475 c. - (Bbicwwee
obpasosaHue). - ISBN 978-5-16-004868-0.- Pexum pgoctyna: http://znanium.com/bookread.php?book=257400.

2. MaTepuanoBseneHne 1 TeXHONOrs Matepuanos [ONeKTpoHHbIA pecypc]: y4ebHoe nocobue / noa pen. A.W. batblwesa,
A.A. CmonbkuHa. - Mocksa: HALL MH®PA-M, 2013. - 288 c. - (Bbicwee obpa3osaHue: bakanaspuar). - B nep. - ISBN
978-5-16-004821-5. - Pexxum poctyna: http://znanium.com/bookread.php?book=397679.

3. TokmmH A. M. Bbibop mMaTepuranos 1 TEXHONOTUIA B MAWMHOCTPOEHNM [DNEKTPOHHBIN pecypc]: yuebHoe nocobue / A.
M. TokmuH, B. U. TemHbix, J1. A. CeeuHukosa. - Mocksa : HLL MIH®PA-M; KpacHosipck: Cubupckuii coenepanbHblii
yH-T, 2013. - 235 c. - B nep.- ISBN 978-5-16-006377-5. - Pexum goctyna:
http://znanium.com/bookread.php?book=374609.

7.2. [lononHuTenbHas nuTepartypa:

4. CtykaHoB B. A. MatepunanoseneHue: yuebHoe nocobre [OnekTpoHHbIi pecypc] / B. A. CtykaHos. - Mockea : N[,
D®OPYM : HALL MHDPA-M, 2014. - 368 c.: un. - B nep. - ISBN 978-5-8199-0352-0. - Pexum goctyna :
http://znanium.com/bookread.php?book=430337.

5. FopoxoB B. A. Matepuansl u nx texHonorum: B 2 u.: yuebHuk [9nekTpoHHbIA pecypc] / B. A. Topoxos, H. B. Bensikos,
A. . CxvpTtnanse; nog pean. B. A. Nopoxoga. - Mocksa : HALL UH®PA-M; MuHck : HoBoe 3HaHue, 2014. 4. 1. - 589 c.-
(Bobicwee obpasosaHme).- B nep.- ISBN 978-5-16-009531-8.- Pexum goctyna:
http://znanium.com/bookread.php?book=446097.

6. CupotkuH O. C. OcHoBbI MHHOBaLUMOHHOro MatepuanosegeHns / O. C. CupoTtkuH. - Mocksa: MH®PA-M, 2011. - 158
c. - (HayyHas mbicnb; MatepnanoseneHue). - ISBN 978-5-16-004948-9. - Pexum poctyna:
http://znanium.com/bookread.php?book=226469.

7. Tumocpees B. JT TexHONOrns KOHCTPYKLMOHHbBIX MaTepunanos [DNeKTPOoHHbIA pecypc]: yuebHoe nocobue / B. J1.
Tumodpees, B. IN. nyxoB un op.; non obw. pen. B. J1. Tumodpeera. - 3-e usga., ucnp. 1 gon. - Mockea : UH®PA-M, 2011. -
272 c. - (Boicwee obpa3zoaHue). - ISBN 978-5-16-004749-2. - Pexxum goctyna :
http://znanium.com/bookread.php?book=220150.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX ANs
OCBOEHUS1 AUCLUMNIIUHBI (MOaYIIS)

Bce o matepuanax n matepuanoseneHum - http://materiall.ru/
MartepuanoseneHue - www.materialscience.ru
9BC ZNANIUM - http://znanium.com/
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9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHaaLmmn

nekuunmn B npouecce oCBOEHUA OuCcUMNINHbI cnenyet OPpUeHTUpPoBaTbCA Ha KOHCMEKTbI J'IeKLI,I/II7I,
pekoMeHayeMyto nuTepaTypy 1 BOMPOCH! 451 NOATOTOBKM K 9K3aMeHy, Cobntoaas N3noXeHHyo
nocnenosateNlbHOCTb pa3nenos 1 TeM ANCUUNINHBIL. |_|pl/l pa60Te C TepMnHamm HeOGXO,D,I/IMO
obpawarbcs K CnoBapsiM, B TOM YUCNE [OCTYMHbIM B ceTu IHTepHET, HanpuMep, Ha caite
http://dic.academic.ru.

Ins aKTMBHON paboThl BO BPEMS NEKLMOHHbBIX 3aHATWN CleayeT 3apaHee 03HAaKOMUTLCS C
COOTBETCTBYOWMM pasnenom nporpammbl JuUCUUNINHbI, C peKOMeH,D,OBaHHOI7I nMTepaTypon, a
Tak>Xxe NnpocMoTpeTb 3anncu npenbloywmnx neKumni.

nabopatopHble | Mpu noarotoske k nabopaTopHbiM paboTam, a TakXe B NpoLecce MX BoIMONHEHNS U 0GOOPMIEHNS
paboTbl oTuéTa cnefyeT PykOBOACTBOBATbCS METOAMYECKMMY YKa3aHMSIMU K AaHHbIM paboTtaM, KoTopble
MMeIoTCS Ha Kadpeape matepuanos, TexHonoruin 1 kayectsa H4M K®Y, a Takxe B OTKPbITOM
noctyne B cetu NHTepHet (URL:
https://shelly.kpfu.ru/e-ksu/docs/F_745819797/Metallografiya.pdf?p_random=179576; https://
shelly.kpfu.ru/e-ksu/docs/F1159549087/FormirovanieZernistojStruktury.pdf?p_random=383912).

camocTosATenbHas | CamoctosTensHas pabota oby4atowWwmxcs nMeeT CBoew Lienblo rnybokoe ycBoeHne matepmana

pabota ONCLMNNNHBI, BOCMNTaHWE BbICOKOW TBOPYECKOW akKTUBHOCTU, MHULIMATUBI, MPUBbIYKU K
NOCTOSAHHOMY COBEpPLUIEHCTBOBAHWIO CBOMX 3HaHWIA, COBEPLIEHCTBOBAHMIO 1 3aKPenieHnio HaBblKoB
CaMOCTOSITENbLHOW PaboThbl C NUTEPATYPOA, YMEHUIO HANTN HYXHbIA MaTepunan u caMoCTOSTENbLHO
ero ucnonb3osartb. OCHOBHLIM YCNIOBUEM yCrexa CaMOCTOATENbHON paboThl ABNsSeTCs eé
CMCTeMaTU4yHOCTb W NIaHOMEPHOE pacrnpeneneHne B Te4eHne BCero nepmona nsyvyeHns
JNCLMMNNHBI.

TecTnposaHme | TectuposaHme No pasnnyHbiM TeMam OUCUUMAUHBI MPOBOANTLCS C UCNONb30BAHMEM TECTOBbIX
3a4aHnini N3 ooHaa OLIEHOYHbIX CPEACTB, XpaHSWMXCSa Ha Kadoenpe MaTepmnanos, TEXHONOMMIA 1
kavecTtsa HU/ KDY. B TectoBbIx 3a0aHnsxX Kaxablii BONPOC COAEPXUT 5 BapnaHToB 0TBeTa, U3
KOTOPbIX TOMIbKO OJWH NpaBusibHbIA. Ecnv Bam kaxeTcsi, 4To NpaBusibHbIX 0TBETOB 60/bLUE,
BblbupaliTe TOT, KOTOPLIA, Ha Baw B3rnsia, Hanbonee TOYHbIA, NOMHbIA, NPABUIBHBINA.

YCTHbIA onpoc | Mpy NoAroToBKe K yCTHOMY Onpocy HeobxoaMMo 3apaHee npopaboTaTb COOTBETCTBYOWMIA pasnen
OVICUMIN/IVHBI, OPUEHTMPYSCh NpY 3TOM Ha NpeaBapuTenbHO 0603HAYEHHbIe ANs MPaKTUHECKOoro
3aHSTKSA BOMPOCHI. [1pn COCTaBNEHNM OTBETOB HYXHO YYUTbIBATb, HACKONBKO Ka4eCTBEHHO
pacKkpbITO coLepXXaHVe TeMbl, U HACKONBbKO XOPOLLO CTPYKTYPUPOBaH OTBET.

9K3aMeH Mpw noaroToBke K ak3ameHy He0BX0AMMO akKTUBHO MCMONb30BaTb KOHCMEK T NEKLUIA,
MeToguyeckne nocobus, a TakxKe PEKOMEHLOBAHHYIO NUTEPATYPY, OPUEHTUPYSCh NPU STOM Ha
nporpamMmy AUCLUMNUHBI 1 BONPOCHI, NPpefHa3HAYEHHbIE 4N NOATOTOBKM K 9K3aMEHY.
SKk3aMeHaLMOHHbIA 61neT cooepXmT gsa BONpoca, Ha Kax Al U3 KOTOPbIX HY>XHO AaTb
MUHUManNbHbI/ NCYEPNbIBAIOWMIA OTBET, 4N MONYYEHUS Y LOBNETBOPUTENBHOW OLEHKN.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIeHUM 06pa3oBaTeNibHOro
npouecca no gucuunauHe (MORyno), BKOYasi nepedeHb NPorpaMmMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

OcBoeHne ancumnunHbl "MaTepmanOBe,ueHme" npennonaraet ncnonb3oBaHMe cnenyrouwero nporpaMMHoOro obecneyeHust
1 NHGOOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMUNANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" comepxut nponsseneHns
KPYMHEWLWMNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCy0apCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTpaHbl,
BbICOKOKBANMPULMPOBAHHbIX CMELManMCcToB B pasnmyHbix cgpepax busHeca. PoHn 61bnMotekn coopMUpPOBaH C y4eTOM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB 1 BKOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELMMN, CoBapy U CNPaBOYHNKN,
3aKoHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CneunanbHbie Nepuoanyeckme N3aaHns u N3faHus, Bbinyckaemble
nsnatenbcTeamu By3oB. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUSAM dhenepanbHbiX
rocynapcTBeHHbIX 0bpasoBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro nokoneHus.
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YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPOW NnpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVManbHOMY KONMYECTBY NMPOUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

11. OnucaHue maTtepuanbHO-TeEXHUYecKkon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IEHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHue gucumnnuHbl "MatepuanoseneHue” npeanonaraeT UCMNOb30BaHUE Cledylolero MaTepuanbHO-TEXHUYECKOro
obecneyeHuns:

MynbTumeauninHas ayautopus, BMecTMocTblo 6onee 60 Yenosek. MynbTumMeauinHas ayantopusi COCTOUT M3
WNHTErpUPOBaHHBIX MHXEHEPHbIX CUCTEM C €AUHOIA CUCTEMON yNpaBfeHNs, OCHaWEHHash COBPEMEHHbBIMU CPenCTBAMM
BOCMNPOM3BEeAeHWS 1 BU3yanuaaumm nioboin Buoeo 1 ayamo MHopMauum, nony4eHns 1 nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi kKoMnnekTauns MynbTUMeANAHOW ayaMTOpUA COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLUMOHHOI0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TakXe MHTePaKTUBHON TPpUBYHbI
npenonasaTens, BKNOYaloWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OWMOB, MepPCOHaNbHbIR KOMMNbOTEp (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoin MUKPOGOOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdperickl noaknodeHusi: USB,audio, HDMI.
NHTepakTuBHas TpubyHa npenonasatenst aBnsaeTcs KNoYEBbIM 3IEMEHTOM YrpaBneHns, 06 beanHSIoWMM BCE YCTPOMCTBa
B eOMHYI0 CUCTEMY, U CNY>XXUT NONHOLLEHHBbIM paboynm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
NIerko yrnpaensiTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMKN, MPAKTUYECKUE 3aHSATUS,
npeseHTaunn, sebuHapbl, KOHGEPEHUMN U Apyrue BUabl ayAMTOPHON Harpy3km obydatolwmxcs B yA06HOM U OOCTYMNHOW
NS HUX goOPME C NPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbIX CPEeACTB 00y4eHNs, B TOM YUCNE C UCMOb30BaHNEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenniiHas ayaMTopust Takxke ocHaleHa WUPOoKOMoNoCHbIM
[OCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTOM, CTY/, MEPCOHA/bHBIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpPamMMHOE
obecneyeHune. Kax bl KOMNbOTEP UMEET WPOKOMONOCHBIV AOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl MOAKNHOHEHbI K
KoprnopaTuBHOW KoMmnbioTepHon cetn KDY n HaxopaTcs B €4MHOM LOMEHE.

CneumnanusmpoaHHas nabopaTtopvsi ocHalleHa 060pyaoBaHneM, He06X0AMMEIM 1St TPoBeaeHMst nabopaTopHbIX pabor,
MPaKTUYECKMX 3aHATUA 1 CAMOCTOATENbHOW PaboThl MO OTAENbHbLIM OUCLUMANHAM, a TaKXe NpPakTuK 1
Hay4HO-MCCnenoBaTeNnbckon paboTel oby4atowmxcs. llabopatopusi paccumTaHa Ha 0HOBPEMEeHHyto paboTy
00yyaroLmMxCcs akafeMUYeckon rpynnsl IM6o noarpynnbl. 3aHSTUS MPOBOASTCS NOA PYKOBOACTBOM COTPYAHMUKA
YHMBEpPCMTETA, KOHTPONVPYIOLLErO BbINONHEHME BOOB y4ebHOM paboTbl 1 cobnofeHne NpaBun TeXHUKU 6e30MacHOCTM.
KayecCTBEHHbI 1 KONMMYECTBEHHbI COCTaB 060PYA0BaHMS 1 PACXOAHbLIX MaTEPVanoB onpeaensieTcs cneundukoii
o6pasoBaTeibHbIX NporpamMm.

CneuvannsmposaHHas nabopatopusi ocHalleHa 0bopynoBaHneM, HE06X0ANMbIM A5t MPOBeAeHWs nabopatopHbix pabor,
npakTn4eckKnx 3aHATUN U CaMOCTOSTENBHOMN pa60TbI no otaenbHbIM QuCcUMNINHaM, a TakXxke NpakTuk n
Hay4YHO-MCCeaoBaTenbekoi paboTel obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
0byyvatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHV/BEpPCUTETA, KOHTPONMPYIOLEro BbIMOSHEHME BMAOB y4ebHoin paboTbl 1 cobntogeHne npasun TexHUKK 6esonacHocTy.
KaueCcTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOLHBIX MaTepManoB OnpenensieTcs crneumgmrkon
06pasoBaTenbHbIX MPOrpamMM.

12. Cpe.u,cma ajantauumumv npenopgasaHus ouCUNMIUHBbI K ﬂOTpEﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCst MHBANMAAMI U NNLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUKn Nto6oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- Cco3[aHune KOHTEHTa, KOTOPbIA MOXHO NPeACTaBUTb B Pa3nnyHblX Buaax 6e3 notepn AaHHbIX UK CTPYKTYPb,
npenycMOTPeTb BO3MOXHOCTb MacwWwTabupoBaHns TekcTa u n3obpaxeHuii 6e3 notepn kadectsa, NpeaycMoTpeTb
OOCTYMHOCTb YNpaBieHns KOHTEHTOM C KfiaBuaTypbl;

- co3aaHne BO3MOXHOCTEN Anst 06yHatowmxcs BOCNPUHUMATD O4HY U Ty XXe MHCDOPMaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX Criyxa noslyYany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3PEHNS -
ayaunanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii  CUMYNSILMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

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

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

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 15.03.02

"TexHONorn4yeckne MalwmHbl 1 06opynoBaHme" n NPONK NOAroTOBKM MMApaBnnyYeckme MallyHbl, rTMAPONPUBOAbI U
rmaponHeBMoaBsTOMaTUKa .
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