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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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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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
MnK-2 CNOCOBHOCTLIO BbIBMPAaTL OCHOBHbLIE M BCMIOMOraTtenbHble MaTepuanbl ois

N3roTOBNEHWS N3Oenunii, cnocobbl peann3aunm OCHOBHbIX TEXHONOrM4eCcKnx
npoueccos, aHannTnyeckme n 4YncneHHble MetTobl npu pa3pa60TKe nx
MareMmaTun4yeckmx Mogenemn, MetTolbl CTaH4APTHbIX UCMbITAHWIA MO ONpeaeneHnio
ON3MKO-MEXaHNYECKNX CBONCTB M TEXHONOMMYECKNX nokasarenen marepuanos u
rOTOBbIX U3L4ENUNA, CTAHAAPTHbIE METOObI X NPOEKTUPOBAHUS, MPOrPeCcCuBHbIE
MeToObl aKCnyatauum nanenuin

MNK-3 FOTOBHOCTbIO NPUMEHSATH CMOCODObI PaLMOHANbHOrO UCMNONb30BaHNS ChiPbEBbIX,
9HEPreTUYECKUX 1 OpYrux BULOB PECYPCOB, COBPEMEHHbIE METOLbI Pa3paboTku
MarnooTXOOHbIX, 3HeprocbeperatLmx N 3KONOrMYECKM YUCTBIX TEXHONOMMIA, CpencTBa
ABTOMATU3aLMN TEXHONOMMYECKMX NPOLECCOB U MPOU3BOACTB

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- OCHOBHbIE KNacChl COBPEMEHHBIX MaTep1arnoB, Ux Hanbonee BaxXHble XapaKTEPUCTUKM 1 0BNaCTV NMPUMEHEHWS;
- B3aUMOCBS3b (PU3NKO-MEXAHNYECKUX CBONCTB Matepmanos C UX XMMUYECKUM COCTaBOM U CTPYKTYPOiA;

- (PM3UYECKYIO CYLIHOCTb SIBNEHWIA, MPONCXOLSAIMX B MATEpPUanax B yCOB/sIX MPOM3BOACTBA W 3KCMyaTauum N3aenuii
U3 HYX NPV BO3OEVCTBMUN PA3NMYHbIX (DaKTOPOB.

JonxeH ymeTtb:

- OUeHuBaTb 1 NPOrH03npoBaTb BHyTPEeHHMNE NpouecChbl 1 noBeneHne MaTtepmnanoBs Npu N3MeHeHn napameTpoB
oKpy>Xaroler cpepbl (Temneparypbl, AaBAEHUS U T.M.);

- HasHa4YaTb COOTBETCTBYIOLWYIO 06paboTKy Ans NoNyYeHNs 3afaHHbIX CTPYKTYP 1 CBOWCTB MaTepuanos,
obecrneymBalolLmx HafexXHOCTb NPOAYKLNN.

JlonxeH Bnanetb:

- MeTogamu nccnefoBaHus CTPYKTYpPbl, ONpeneneHns onusmko-MexaHn4eckux CBOMCTB U TEXHONOMMYEeCKUX
nokasaTenein marepuwanos;

- HaBblkaMn NpaBuUIbHOIo Bbl60pa martepunanos 1 crnocoboB nx 06pa60TKI/I Ona nonyyvyeHus MU3aenvin c Tpe6yeMbIMVI
XapakTepunctnkamn.

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- NMPUMEHSTb Pe3ynbTaTbl OCBOGHUS AUCLUMANHDBI B NMPOMDECCUOHANBHO AeATENbHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.65.13 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 15.03.04 "ABTOMaTM3aLMs TEXHONOMMYECKMX NPOLECCOB M MPOU3BOACTB ()" 1 OTHOCUTCS K
6a30Boi (06WenpodeccuoHanbHOM) YacTu.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbl (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 18 yaca(oB), B TOM 4ncne nekuun - 6 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 12 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHasi pabota - 117 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 9 yaca(os).
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CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNNINHDI: 3K3aMEH B 3 cemMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucuMninHbl / MX TPYAO0EMKOCTb CamocTosiTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellaboparopHble
Jlekumm 3aHATUA paboTbl
Tema 1. CTpoeHune 1 cBolicTBa
1. martepuanos. 3 2 0 6 10
2.[Tema 2. OcHOBbI TEOPMM CNNIABOB. 3 2 0 0 8
3.[Tema 3. Cranu n yyryHbi. 3 2 0 6 20
Tema 4. Tepmnyeckas un
4.|xmmMuko-TepMmyeckas obpaboTka 3 0 0 0 20
MaTepranos.
Tema 5. Ctann n cnnaesbl
5. crneumanbHOro HasHavyeHus. 3 0 0 0 20
6. Tema 6. LIBeTHble MeTannbl U cnnaebl. 3 0 0 0 20
Tema 7. OCHOBHblE HeEMeTannmyeckme
7.|MmaTtepmansl U1 KOMNO3UTHI. 3 0 0 0 19
Toro 6 0 12 117

4.2 CogepxaHue aucCUUMIUHLI (MOBYNS)
Tema 1. CTpoeHue n cBoMCTBa MaTepuanos.
1.1. OcHOBHble NpeacTasneHns 06 aTOMHO-KPUCTANINYECKOM CTPOEHMN 1 CBONCTBAX MaTepmarnos.

CaoiicTea Matepuranos 1 MeToAbl X uccnenosaHus. ArperatHble COCTOSIHUS U NMpeBpalleHuns BewecTs. Tennosbie n
OO by3noHHbIE Npouecchl B MaTepuanax. Kpuctannnyeckoe n amoppHoe coctosiHne TBépabix Ten. MoHokpucTanibl n
NONMKPUCTaNINYecKoe CTpoeHne Matepranos. MNoHAaTMe KPUCTaNnIMYeckon pewéTkn 1 CTPyKTypbl KpUCTanos.
OneMeHTapHas siyeitka, cuctemMa CUMMETPUN, Nepuoabl KPUCTanIn4yeckom pewétkn n 6asnc KpUcTanInyeckoi
CTPYKTYypbl. IHAEKChl KpucTannorpaguyeckmx HanpasneHnii 1 atoMHbIX NaockocTen. 3oTponus n aHnsotponus
matepuanoB. ToYeuHble, NMMHEHbIE, MOBEPXHOCTHLIE N 06 bEMHbIE AedpeKTbl KPUCTaNNMYecKol CTPYKTypbl. BnnsHue
NedeKToB CTPYKTYpPbl HA CBOMCTBA MaTeprasnos.

1.2. CTpykTypa v CBOWCTBA METANNOB.

Obwas xapakTepuctuka u knaccmdpmkaums metannos. MeTtannumyeckas MexatoMHas CBsi3b, MOLENb "3NEKTPOHHOIo
rasa" n ceoricTea MeTannoB. Hambonee xapakTepHble NS METANNOB YU3NYECKME, XUMUYECKUE, TEXHONOMMYECKNE 1
mMexaHuyeckue ceoicTea. Kpuctannuyeckas ctpyktypa metannos (OLK, MUK u I'MTY-pewéTkn). SAsnexHve
nonumMopgu3aMa 1 NONMMOPHbIE NPEBPALLEHNS B MeTannax u cninaeax.

1.3. dopMUpOoBaHE MUKPOCTPYKTYPbI META/NIOB 1 CM/1aBOB NPU 3aTBEPLAEBAHUN.

TepMmoguHaMuyeckme ycnoBmMa U MEXaHM3M npouecca KpUcTanmdauumn MeTanindeckmx matepmanos. TeopeTnyeckas
(paBHOBeCHas) 1 (hakTudeckas temneparypbl Kpuctaninadauuu. NepeoxnaxaeHne pacnnaea. Kpueblie oxnaxneHus
mMeTannos 1 cnnaeos. MexaHnam npouecca kpuctannmaauum pacnnasa. Kputnyeckuin pasmep 3apogpiwa. 3aBncumocTb
pasmepa 3epHa MeTanna ot CTeneHu nepeoxnaxaeHuns pacnnaesa. CTpoeHne cnntka MeTannmyeckoro marepuana.

1.4. Dedopmauus 1 paspylweHne matepunanos.

Ynpyras n nnactudeckas gecopmauma matepmanos. CosmroBo-anCIOKaLMOHHBIA MEXAHU3M MNaCTUYECKOM
negoopmaummn. Ctatmyeckmne, AMHaAMMYECKME U UMKIMYECKE METOObI MEXAHNYECKNX UCMbITAHWIA MaTepuanos. YCTanocTb
1 NON3y4ecTb METANNMYECKNX MaTepuanos. MicnbiTaHns matepnanos Ha OLHOOCHOE pacTsaxeHue. dunarpamma
pacTsxeHus metannos. [pegen Teky4ecT n NPOYHOCTU, XECTKOCTb, MNACTUYHOCTb U BA3KOCTb Matepuanos. Passutne
Haknéna nog BO34ENCTBMEM XONOLHOWM NnacTnyeckon gedopmaunmn. Bosspart n pekpuctannnsaums MeTanos,

MoABEPrHyTHIX NMNacTuyeckon aedpopmaumm. XonogHas v ropsyas fgedopmaumsi. MexaHnam paspyeHus
MeTannMyeckux Matepranos. Bsskoe v xpynkoe paspylieHve Matepuanos.

Tema 2. OCHOBbI TEOPUU CMJ1AaBOB.
2.1. ®asbl 1 gmarpammbl COCTOSHWS CMNaBOoB.
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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-tha30Bble NPEBPALLEHNS B XENe30yrnepoancTbix Crnnasax.

®dasbl M CTPYKTYpHbIE COCTaBNSOWME CNNABOB Xenesa C yrnepoaoMm (peppuT, ayCTeHNUT, LEMEHTUT, rpadput, nepnuT,
nenebypuT). [marpamMmbl COCTOSIHUS "Xene30-LeMeHTUT" 1 "xeneso-rpadut". das3oBbie NpeBpaleHus B
XenesoyrnepoamncTbix crinasax.

Tema 3. Ctanu n YyryHso..

3.1. YrnepoauncTble ctanu.

Obwas xapakTepucTuka 1 knaccudpmkaums cnnaeoB xenesa ¢ yrneponom. Ctanm u vyryHbl. CywHocTb cnocobos
nony4YeHns YyryHoB n ctanei. BnvaHue yrnepona v NOCTOSIHHbIX MPUMECEN Ha CTPYKTYPY W CBOMCTBA CTane.
JlosBTekTonaHbIe, 3BTEKTOMOHbIE N 3a9BTEKTONAHbIE CcTanu. KOHCTPYKLMOHHbBIE N UHCTPYMEHTalNbHbIE CTanu.
Knaccuchmkauus ctanei no cnocoby npovsBoLCTBa, CTENEHN PACKUCIEHWS, CTPYKTYPE, KAYECTBY 1 HA3HAYEHWIO.
MapkupoBka yrnepoamcTbix ctane.

3.2. MyKpOCTpyKTYypa 1 CBOMCTBA YyryHOB.

Benble 1 rpadpuTHble YyryHbl, 06nacTb nx npumMeHeHust. ObpasoBaHmne rpatOUTHBIX BKITKOYEHWI B Y4yryHax 1 ¢oakTopbl,
BNUSIOLME HA Npouecc rpadmTmdauun. Cepble, KOBKUE 1 BbICOKOMPOYHBIE YyryHbl. MUKPOCTPYKTYpa, CBOMCTBA U
MapKMpPOBKA YyryHOB.

3.3. JlernpoBaHHble cTanm.

O6was xapakTepucTuka 1 Knaccudrkaums nerMpoBaHHbIX cTanein. BnusHne pasnuyHbiX Nermpyowmx aeMeHToB Ha
CTPYKTYpY 1 cBoiicTBa cTanei. KapbuooobpasosaHue 1 kapbunoobpasyiowme nermpyrowme anemMeHTsl. Mapknposka
NernpoBaHHbIX cTanen.

Tema 4. TepMuueckasi U XMMUKO-TepMUyeckasi o6paboTka MaTepuanos.
4.1. TeopeTnyeckme OCHOBbI TEPMUYECKO 06paboTkm MaTepmarnos.

CyI.I.I,HOCTb 1N OCHOBHbIE NapamMeTpbl TepM006p360TKM. OT)KI/IF, 3akajsika, otTnyck, HopManmnsauuns n ctapeHue.
CTpyKkTypHO-ha30Bble NpeBpalleHns B CTansix Npu Harpese u oxnaxaeHun. ObpasoBaHue 3épeH aycTeHuTa n3 nepnuta
npwn Harpeese. HaCJ'Ie,D,CTBeHHO MEeJIKO3EePHUCTbIE N KPYNMHO3EPHUCTbIE CTann. ﬂeperpeB N nepexor marepuana.
lMpeBpalleHne aycTeHnTa B oeppuTo-LIEMEHTUTHYIO CMECH NPWU oXNaxaeHun ctanei. JuarpamMma n3otepMmyeckoro
pacnaga aycteHuTa. Copbut, TpoocTuT, 6enHUT 1N MapTeHcuT. MpeBpalleHre aycTeHnTa B MapTeHCUT Npu BbicTpoM
oxnax.mgeHun ctanen. KpI/ITI/IHeCKaﬂ CKOPOCTb oxXnaxgeHus. I'IpeBanJ,eHMﬂ npu oTnycke 3aKanéHHbIX cTanen.

4.2. Tepmuyeckas obpaboTtka cranei.

OcHoBHble onepauuy TepMoobpaboTky cTanei u nx HasHavyeHne. OTXUr U HopManu3auus yrnepoanucTbix ctanei. Buapl
3akanku u otxura. Boibop TeMnepatypbl Harpesa Npu 3akanke yrnepoancTbIX cTanei. 3akanka 003BTEeKTOUIHbIX U
3a3BTEKTOUIHbIX CTanei. 3akanoyHble cpedpl 1 cnocobbl 3akanku. MNpokanneaemoctb. OTNycK 3aKaNéHHbIX cTaneil.
MoBepxHOCTHAs 3akanka yrnepoancTbix ctanein. OcobeHHOCTV TepMoobpPaboTKu NErMpPOBaHHbIX CTanei.

4.3. Xumuko-tepmmyeckas obpaboTka.

Ddur3mnyeckne 0CHOBbI U NapaMeTpbl XMMUKO-TepMUYeckoin 06paboTku cnnaeos. Knaccudoukaums Buoos
XUMKKO-TepMUYeckoin obpaboTkun. A3oTuposaHue ctanv. MexaHnam obpa3oBaHns U CTPOEHNE a30TUPOBAHHOMO COS.
TexHonorns a3oTmpoBaHus. LieMeHTauus n HUTpouemeHTaums ctanu. bopnposaHue n cunnumpoBaHue.
LOundbcpysnoHHas MeTannnsaums (anMTnpoBaHUE 1 XPOMUPOBAHME).

Tema 5. Ctanu n cnnasbl crneuuanbHOro Ha3Ha4YeHus!.
5.1. VIHCTpyMeHTanbHble cTanu 1 cnnasbl.

Cranu ans pexyuero NHCTpyMeHTa. 5b|CTpope>Kymme cTann. MeTann0KepaM|/|'-|eCK|/|e TBép,D,bIe cnnasbl. Ctann ons
LITaMMNoB XONOA4HOIo N ropa4yero nedoopMmpoBaHng, a Takxe oopm NMNTbSA NoL4 AaBNEHUNEM. MaTepmanbl a6p33I/IBHbIX
WHCTPYMEHTOB 1N pexXyllias Kepamuka. Cranu ons N3MepnTenbHOro MHCTPyMeHTa.

5.2. CnnaBsbl ¢ 0COObIMYK CBONCTBaMM.

WNaHococToikme matepuansl. CTanu, ycToMYnBbIE NPOTUB KOPPO3UN. AHTUCDPUKLMOHHBIE 1 (PPUKLIMOHHBIE MaTepuanbi.
BbICOKOMpPOYHbIE, XapOoCTOMKME 1 XapOonpoYHble CTanu 1 cnnasbl. PECCOPHO-MNPYXMHHbIE U WAPUKOMNOALMIHAKOBbIE
ctanu. MarHuTHbIe 1 3aNeKTPOTEXHUYECKUE CTanu 1 Cnnasbl.

Tewma 6. LiBeTHbIE MeTan/bl U cMiaBbl.
6.1. ANIOMUHWIA 1 crinaBbl HA €ro OCHOBeE.

AntoMrHMiA. Knaccudukaums u MapkmpoBka antoMUHUEBbIX CrinaBoB. [edopMrpyemble antoMrHmeBble cnnaebl. Cnnasbl
QNOMUHUS C MapraHueM 1 marHuem. JypantoMuHbl. JIuTeliHble antoMMHUeBble crnasbl. CUnyMUHbI.

Tema 6.2. Menpb u eé cnnasbl.

Menb. Cnnasbl Meay ¢ UMHKOM (naTtyHu). CBoicTBa, 06nacTb MPUMEHEHUS 1 MAPKMPOBKA natyHel. Cnnaebl Meam ¢
OMOBOM 1 OpyruMmn anemMeHTamu (6poH3bl). Knaccrudpmkauus 6BpoH3 1 MapkupoBka.

Tema 7. OCHOBHble HEMETaN/IMYecKme marepumasnbl U KOMMO3UTDI.
7.1. lMnacTtmacchl, CTeKno, kepammnka n pesmHoBble MaTepuarnbi.

|_|OJ'IVIMepr. CDopMa N CTPYKTypa Makpomonekyn nonmMepos. TepMOI'IJ'IaCTI/I‘-IHbIe N TepMopeakTnBHble MaTtepunanbl.
lMnacTmaccol. KOHCprKLI,I/IOHHbIe martepuanbl Ha Opr&HI/I‘-IGCKOVI OCHOBe. KayquM N pe3nHoBble MaTtepuanbl.

am PAEKTPOHHBH
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KOHCTpyKUMOHHbIE MaTepuanbl Ha HeopraHudeckol ocHose. CTekno, cuTanibl 1 Kepamuka.
7.2. KOMNo3unumoHHbIe MaTepuarnbi.

KOMMNOHEHTbI KOMNO3ULIMOHHbIX MaTepranos. KOMNO3MLMOHHbIE MaTepuansl C MeTanIndeckon matpuuen. BonokHUCTbLIe
KOMMO3ULNOHHbIE MaTepuanbl. JJucnepcHoynpoYHEHHbIE KOMMO3ULNOHHBIE MaTepuansl. Matepuansl ¢
HeMeTannnM4yeckom MaTpuuei.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMNONHASTCS Mo 3aaHNI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4yHYIo 1 CNPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aLumm 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTenbHOCTY No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO o6pasoBaTtensHoro yupexaeHus "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEPCUTET"

JTokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB UX popMUpPOBaHUs B NpoLLecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpaMMbl U OOPM KOHTPOJISI UX OCBOEHUS

dopma KOHTpons OueHuBaeMble
dran KOMMETEHLIMM TeMbl (pa3pernbl) AUCLUNUHDBI
Cemectp 3
TeKyLLMI KOHTPO/Ib
NabopaTopHble ) ) 1. CTpoeHwve 1 cBoiCcTBa MaTepmnanos.
1 paboTbl MK-2,, TIK-3 3. CTtanu n YyryHsl.

2. OCHOBbI TEOPUN CMNABOB.
2 |TectupoBaHue MK-2, rnKk-3 3. Ctanu v YyryHsl.
4. TepMuyeckas U XMMUKO-TepMuyeckasi 06paboTka MaTepranos.

3 KoHTponbHas
paboTa

Sk3aMeH OK-5, MK-2, MK-3

MnK-2 , rnK-3 5. Ctanu n cnnasbl cneunanbHOro HasHauYyeHus.

6.2 OnucaHue nokasartenen u KpUTeprmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3u4YHbIX 3Tanax ux chopMmpoBaHus,
onucaHue LUKan oueHnBaHus

Kputepum
K;‘;l;"gﬁﬂ OLl.gHVIigHVIﬂ 3ran
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 3
TeKywWW 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 OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMOo/b30BaHbI 1
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 2
KOHTpOﬂbHaFI I'IpaanbHo BbIMONHEHDbI I'IpanmbHo BbINO/IHEHA 3a,uaHv|;| BbIMO/THEHbI Ba,ﬂ,aHVIﬂ BbINO/IHEHDbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIV
BnageHnsa matepunanoM. |He3HaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBoCcXoaHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOPOLWWiA YPOBEHb mMartepuanom. HeJoCTaTo4Hble
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. npOﬂBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne cnocobHocTn MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,£laHVII7I. cnocobHocTn NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHUNA K BbINOJTHEHNIO ([KOHKPETHbIX Sa,EI,aHI/IIZ.
KOHKPETHbIX 3a0aHWIA.
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOIO 3HauuTenbHble npobenbl
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (UWNK) onbiTa AeATeNbHOCTU, XapakTepu3yloLux atanbl joopMUpoBaHUA KOMNETEeHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 3

TeKywWUin KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1, 3

NabopatopHas pabota 1. OnpenenexHve TBEPOOCTM METANIOB U CMNABOB - 4 Yaca.

MoHATMe TBEPAOCTM U MUKPOTBEPOOCTU MaTepmana. Cnocobbl 1 eanHULLI M3MepeHnst TBEpLoCTU. BaanMocesiab Mex oy
TBEPOOCTBIO U APYTMMU MEXAHUYECKMMW XapakTepucTmkamMy MeTannos 1 cnnasos. MeTtodpbl onpeneneHus TsEpLoCcTu
matepmanos no bpuHennio, Pokeenny n Bukkepcy. Beibop MHAEHTOPA 1 NO4ABAEMON HA HErO Harpy3ky B 3aBUCMMOCTM
0T TBEPAOCTN M pa3MepoB NCMbITyeMoro obpasua. OnpeneneHe MUKPOTBEPLOCTM MaTEPUATIOB.

NabopatopHas paboTa 2. Mrkpockonmyeckuii METOL UCCNeaoBaHNS MeTaNNoB 1 CNiaBoB - 2 Yaca.

Lenbto nabopaTopHoit paboTbl ABASETCS NProbpeTeHe HaBbIKOB aHann3a MUKPOCTPYKTYPbl METANNNYECKMX
maTtepuanos. B xoae paboTbl ocBaMBaeTCs TEXHONOMMS M3rOTOBNEHNS MUKPOLWANA, N3YHalOTCS YCTPONCTBO, MPUHLNN
paboTbl 1 OCHOBHbIE XapaKTEPUCTNKU METANNOrpacniyeckoro MMKpockona.

NabopaTopHas paboTa 3. PopMUpOBaHME 3EPHUCTON CTPYKTYPbl METANNOB M CMNIABOB NPY 3aTBEPLEBAHNM - 2 Yaca.
TepMoguHammnyeckme 0CHOBbI Npouecca Kpuctannudauun. PaBHoBecHas (TeopeTuyeckas) 1 oakTnyeckas temneparypsl
kpuctannmnsaumm. KuHetuka u mexaHnam obpasoBaHmns 3apoaslwelt Kpuctannos. Kputudeckuii pasmep 3apoabila.
3aBncUMOCTb pasmepa 3€peH MEeTaNNoB 1 CNIaBoB OT CTENEHU nepeoxnaxaeHns pacnnasa. CTpoeHve cnmTka
CMOKOWHOWM cTanu.

NabopaTopHas paboTa 4. 3yuyeHne MUKPOCTPYKTYpbl YrNEePOANCTbIX CTaNe B paBHOBECHOM COCTOSIHUM - 2 Yaca.
®dasbl 1 CTPYKTYPHbIE COCTABNSIOWME XENe30yrnepoancTbix CnnaBoBs: PeppuT, ayCTEHNT, LEMEHTUT, NepuT.
Junarpammbl COCTOAHNS "Xene3o-LueMeHTUT" 1 "xeneso-rpadout”. J1o3BTeKTOMAHbIE, SBTEKTONAHBbIE N 3a3BTEKTOUAHbIE
cranw.

NabopatopHas paboTa 5. iaydeHne MUKPOCTPYKTYpbI YyryHOB - 2 yaca.

Benble n rpadounTHble YyryHbl. PakTopbl, BAMSIOWME HA Npouecc rpadutnaaummn 4yryHos. PopMbl rpadpUTHbIX BKIKOYEHNI
B 4yryHax. ,ﬂOSBTeKTI/Il-IeCKI/Ie, 9BTEKTNHECKNE N 3a3BTEKTUHECKMNE HYTYHbI. Cepble, KOBKWE M BbICOKOMPOYHbIE YYyTryHbl,
€nocobbl MX MNONYYeHWs 1 CBOCTBA.

2. TectupoBaHue

Tewmbl 2, 3, 4

Tema 2. (NpuMepHble BOMPOChI)

1. Temnepatypy, Npy KOTOPO HabnopaeTcs paBeHCTBO CBOHOAHOM SHEPTN XMUIKOr0 U KPUCTANIMYECKOrO COCTOSAHUIA
BELeCTBa, Ha3biBaoT ?

a) TemMneparypowv pekpuctannnsaunu;

6) dpakTMYEeCKO TeMnepaTypoit Kpuctanansawuum;

B) TEMMEpPaTypol nNnasneHus;

r) TeOpeTU4eCcKor TemnepaTypon KpuctTannmaaumm.

2. PasHyua mexay Teopetnyeckorn 1 oakTu4eckon Temnepartypamm Kpuctanamsaumm:
a) rpagmeHT Temneparyp;

6) cTeneHb neperpesa;

B) CTeMNeHb nepeoxnaxaeHus;

r) nepenag remneparyp.

3. C yBennyeHnem cTeneHn nepeoxnaxneHms pacnnasa pasmep 3épeH KpucTanuayownxcs MeTanos U CnnaBoB?
a) yeennyneaetcs;

6) He n3mMeHsieTcs;

B) CHaYana ysenm4msaeTcs, 3aTeM yMeHbLlaeTcs;

) yMeHbLaeTCcs.

4. Pacnnas metanna, 3anuThlii B OTKPbITYIO (DOPMY, HaUMHaEeT 3aTBepaeBatb ?
a) CHM3y popMbl;

6) ceepxy opMbI;

B) CO CTEHOK (POpMBblI;

r) OOHOBPEMEHHO MO BCEMY CEYEHUIO DOPMBbI.

5. OgHopoAHas YacTb cnnasa, obnagatowas cobCcTBEHHOW CTPYKTYPOW, CBOMCTBaAMU 1 OTOENEHHAS OT APYrux
aHanornyHblx YacTel cnnaea NOBEPXHOCTbIO pasaena.

a) XMMNYECKUIA SNEMEHT;

6) KOMMOHEHT;

B) hasa;
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r) CTpyKTypa.

Tema 3. (NpyMepHbIe BOMPOCHI):

1. TBepAblii pacTBOp BHEApeHWs yriepoaa B a-Fe HasbiBaeTcs:
a) LEMEHTUTOM;

6) aycTeHuNTOM;

B) nenebyputom;

r) doeppnToM.

2. Xumnyeckoe coenunHeHne Fe3C HasbiBaeTcs:
a) heppuTom;

6) nenebyputom;

B) LEMEHTUTOM;

r) ayCTEHUTOM.

3. CtanaMm Ha3bIBaIOT:

a) cnnaebl Xenesa ¢ yrneponom, cogepxauwme 0o 0,02 % yrnepona;

6) cnnasbl Xenesa ¢ yrneponom, cogepxatuwme ot 0,02 % o 2,14 % yrnepoga;
B) CMNaBbl Xenesa C yrneponom, cogepxatwme ot 2,14 0o 6,67 % yrnepoga;

r) cnnasbl Xenesa ¢ yrneponom, cogepxawme 0,8 % yrnepona.

4. YyryHamu HasblBaloT:

cnnaebl Xenesa ¢ yrneponom, cogepxatme ot 2,14 0o 6,67 % yrnepona;
cnnaebl Xenesa c yrnepoom, cogepxaiume ot 0,02 % 0o 2,14 % yrnepona;
cnnasbl Xenesa c yrneponom, cogepxauwme 1o 0,02 % yrnepona;

cnnaebl Xenesa ¢ yrnepomom, cogepxauwme 0,8 % yrnepona.

-

a
6
B
r

NSRS

5. OBTEKTOMOHON CTanbio Ha3bIBAIOT:

a) cnnasbl Xenesa ¢ yrnepoaom, cogepxauwme o 0,02 % yrnepona;

6) cnnasbl Xenesa ¢ yrneponom, cogepxatuwme ot 0,02 % 0o 2,14 % yrnepoga;
B) crinasbl Xenesa ¢ yrneponom, conepxauuue 0,8 % yrnepona;

r) cnnaebl Xenesa ¢ yrneponom, coaepxaluune ot 2,14 0o 6,67 % yrnepoga.

Tema 4. (NpMepHble BONPOCHI):

1. Tepmuyeckas obpaboTtka (Harpes 1 nocnenytoulee bbiCTpoe oxnaxneHne), Nocne KOTOpoi Matepuan HaxoauTcs B
HEepPaBHOBECHOM CTPYKTYPHOM COCTOSIHMW, HECBOWCTBEHHOM OaHHOMY MaTepuany Nnpu HopManbHOM Temneparype,
Ha3blBaEeTCH:

a) Hopmanusauuen;

6) OTXMIoMm;

B) 3aKankow;

) OTNYCKOM.

2. Tepmuyeckoii 06paboTKoi MyTeM Harpesa 1 NOcneayoWero OXnaxaeHns ¢ pasnnyHbiMU CKOPOCTSIMI U3MEHSIIOT
CBOWICTBA CTanem 3a cyer:

a) N3MEHEHUS XMMUYECKOro COCTaBa;

6) n3MeHeHus pa3MepoB aeTanei;

B) U3MEHEHMS KOHGOMrypauumn getanen;

) N3BMEHEHMNS CTPYKTYpbl CTanen.

3. Tepmuyeckas obpaboTka, Npu KOTOPOI NOCNE HarpeBa Bollle KPUTUHECKUX TEMMNEePATypP U BblAEPXKMN cneayet
MeLNeHHOoe OXNaXaeHne JeTtanein BMecTe C neyblo, HasblBaeTCs:

a) 3akankom;

6) ynyJyweHuem;

B) OTXXUIOM;

) OTNYCKOM.

4. B pesynbTaTte 0TXura, T.e. MEIEHHOr0 OXNaXAeHuWs feTaneil nocne Harpesa, 06pasytoTcs paBHOBECHbLIE
HeHanps>XXeHHbIe NNaCcTUYHblE CTPYKTYPbI:

a) mapteHcut (M);

6) 6eiHuT (B);

B) oeppuT (D), nepnut (M);
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r) TpoocTut (T).

5. Bakanka cnnaBoB NPOBOAUTCS AN MOBbIWEHUS:
a) TBEPLOCTU, MPOYHOCTH;

6) BA3KOCTH;

B) NNacTUYHOCTY;

r) ynpyroctu.

3. KoHTponbHas pabora

Tema 5

MpvMepHble BapuaHThbl: 1. Belbepute yrnepooucTyto ctanb Ans M3roTOBNEHUS HANUIBHUKOB. HasHaubTe pexmm
TepMnYeckoi 06paboTku, ONMUWNTE CYLLHOCTb MPOUCXOASWMNX NPEBPALLEHINIA, CTPYKTYPY U CBOMCTBA UHCTPYMEHTA Nocne
Tepmuyeckoi 06paboTku. 2. [1ns N3roTOBNEHUS MALIMHHBLIX METHMKOB BblibpaHa ctanb P10K5d5. Ykaxute coctas u
onpegnenuTe rpynny ctany, No HasHavyeHuo. HazHauybTe pexmum TepMuyeckoin 06paboTku, npmBenuTe ero 060CHOBaHNE,
06BACHMB BNUSIHNE NEMMPOBaHNS Ha NPEBPALLEHUS, MPONCXOSILME HA BCEX 3Tanax TepMuyeckoin 06paboTkn AaHHOM
ctanu. OnuwnTe CTPYKTYpY U CBOMCTBA CTanu, nocne Tepmmyeckoii obpabotku. 3. Beibepute ctanb ons U3roToBneHms
peccop. HasHaubTe pexum TepMmyeckoii 06paboTku, ONMWNTE CYLHOCTb MPOUCXOASWMUX NPEBPALLEHMNA, MUKPOCTPYKTYPY
1 cBoiicTBa peccop nocne 0bpaboTtku. KaknmM cnocoboM MOXHO MOBLICUTL YCTANOCTHYIO MPOYHOCTb peccop. 4. Buibepute
yrneponmMCTyio cTanb AN U3roToBneHMs pa3BepTok. HazHaubTe pexum TepMuyeckoi 06paboTku, OnNuwnTe CyWHOCTb
NPOUCXOASWMX NPEBPALLEHWIA, CTPYKTYPY 1 CBOWCTBA MHCTPYMEHTa. 5. HasHaubTe pexum TepMnyeckon n
XUMUWKO-TEepMUYECKoin 06paboTku wectepHn ns ctanu 20X ¢ Teeproctbio 3ydba HRC58-62. Onuwnte MUKPOCTPYKTYPY U
CBOWCTBa MOBEPXHOCTM U cepaLeBuHbl 3yba nocne TepMmyeckoin 06paboTku.

Ok3ameH

Bonpochbl K sk3ameHy:

1. CBoiicTBa Matepranos (PU3NYECKNE, XMMUYECKME, TEXHONOrMYECKME, MEXaHNYECKUE).

2. PakTopbl, onpefensiowmne CBONCTBA BELECTB.

3. MeToapbl uccnenoBaHmsa 31EMEHTHOrO COCTaBa, CTPYKTYpbl U CBOMNCTB Mareprasnos.

4. MexaHu4yeckme ncnbiTaHMa Matepumanos (CTatudeckme, guHaMmnyeckme, LMKnn4eckme).

5. ArperatHble COCTOSIHUS U NpeBpalleHuns BelwecTs. Tennosble 1 AMddy3noHHbIE NPoLEecChl B MaTepuanax.

6. AMOPhHOE 1 KpUCTanInyeckoe cocTosHne TBépabix Ten. MOHOKpUCTanbl U NOANKPUCTANIMYECKOE (3EPHMCTOE)
CTpOEeHVe MaTepranos.

7. lMoHATME KPUCTaNIMYECKON PeWwETKM N SNEMEHTAPHON a4yeiku. MNepunodbl peweTkn n cucteMa CUMMETPUM Kpuctanna.
8. CTpykTypa Kpuctannos. basnc Kpuctannnyeckom CTpyKTypbl.

9. NHgekcbl kpucTannorpadomyeckux HanpasneHnii U aTOMHbIX NMIOCKOCTEN.

10. MI3oTponusi 1 aHN30TponNns matepuanos.

11. ToyeyHble gedekTbl KPUCTANNYECKON CTPYKTYPbI (BAKAHCUN N MEXY3€ENbHbIE aTOMbI).

12. JlnHeriHble AedekTbl KPUCTaNIMYeCcKon CTPYKTYpPbl (Kpaesble U BUHTOBbIE ONCNOKaLMUN).

13. MNoBEpPXHOCTHBIE N 06 BEMHBIE AECEKTBI CTPYKTYPbl. BNnsHne nedhekToB CTPYKTYypbl HA CBOMCTBA MaTepmnanos.
14. Obwas xapakTepmncTuka 1 knaccmgukaums MeTannos.

15. MeTtannunyeckas MexaToMHas CBS3b, MOLENb "9NEKTPOHHOroO rasa" u CBOMNCTBA METANNOB.

16. Knaccnyeckas Teopusi NpOBOAMMOCTI METANOB.

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

18. dBneHne nonumopdunama n NONMMOPMIHbIE NpeBpaLleHns B MeTannax u cnnaeax.

19. TepMoAMHaMUYECKME YCNOBMS U MEXAHU3M NpoLLecca KPUCTannm3aumm MeTannnyeckx matepumanos. TeopeTuyieckas
(paBHOBECHAS) 1 (hakTUYecKas TeMrnepaTypbl KpUCTaNn3aumu.

20. KpvBble oxnaxaeHvs Metansios 1 CNnaBos.

21. 3aBncUMoCTb pa3mMepa 3epHa NoNMKpPpUCTaIMIM4eCckoro Matepumana ot CteneHn nepeoxnaxnoeHmna pacnnasa u
CTpoeHune CnnTkKa metanna.

22. Ynpyras un nnactudeckas gecopmauns matepranos. MexaHnam ynpyron gechopmauuu.
23. COBuUroBo-AMCNOKALMOHHbBIA MEXaHW3M MNacTUHeCcKor gedopmanun.

24. VicnbiTaHns mateprnanos Ha 0GHOOCHOE pacTaxeHune. Juarpamma pacTaxeHus MeTannos.
25. Paseutune Haknéna nof Bo3gencTsmeM XonogHoM NnactTmyeckon geopmauunn.

26. Bosspar v pekpuctannnsauus MeTannos, NOABEPrHyTbIX NNACTUYECKON AedhopMauimm.

27. BAskoe v xpynkoe paspyLieHne matepmanos.

28. lNoHsATUE hasbl 1 anarpammbl COCTOSAHNUS crinaea. [ocTpoeHne ouarpamm.

29. dasbl MeTanInyeckux cnnasos (XI/IMI/I‘-IeCKI/Ie coeonHeHus, pas/indHble TBép,ﬂ,bIe pacTBOpbl, MEXaHMNYEeCKasa CMeCb
YUCTbIX KOMI'IOHeHTOB).

30. OCHOBHbIe TUMbI AMarpamM COCTOSIHUS OBYXKOMMOHEHTHbIX CNnaBoB. [paBuno oTpe3kos.
31. OBTEKTMYECKOE, SBTEKTOUIHOE U NEPUTEKTMHECKOE NPEBPALLEHNS B CrNaBax.

32. ®asbl 1 CTPYKTYPHbIE COCTABNSIOWME CNNABOB Xenesa C yrneponoM (heppuT, ayCTeHWT, LEMEHTUT, rpadouT, NepnmT
1 nenebypwT).
33. [lnarpaMmbl COCTOSIHMS XXene30yrnepoamncTbiX CrnaBoB.
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34.

O6was xapakTepucTuka 1 Knaccudoukaums CnnaBoB Xenesa ¢ yrnepofoM. CylwHOCTb CrocoboB NONy4YeHUs cTanei u

YYryHOB.
35.BnusiHne yrnepoa v NOCTOSIHHBIX MPUMECe Ha CTPYKTYPY 1 CBOMCTBA CTanei.

36.
37.
38.
39.

Knaccudomkauns n mapkmpoBka yrnepoancTtbix cTanein.

Benble vyryHbl 1 rpadomTHbIE (CEpble, KOBKUE, BLICOKOMPOYHbIe). MapKnpoBska YyryHos.

ObpazoBaHne rpadomTHBIX BKIIKOYEHWIA B YyryHaxX U 0AKTOPbI, BIUSIOWME HA NPOLECC rpacnTnaauunu.

Oblwas xapakTeprcTka NermMpoBaHHbIX cTanei. BnusiHne pasnuyHbIix NErvpyowmx SNeMeHTOB Ha CTPYKTYPY U

CBOWCTBA CTanemn.

40.

41

51

Knaccucprkaums n Mapkuposka nermpoBaHHbIX CTanei.

. CyWHOCTb, OCHOBHbIE NapaMeTpbl 1 onepaunmn TepMoobpadboTku.
42,
43.
44,
45,
46.
47.
48.
49,
50.

OCHOBHbIE CTPYKTYPHO-(pa30Bble MPeBpaLleHNs B CTansX Npu HarpeBe 1 OXNnaxaeHuu.
ObpazoBaHune 3épeH aycTeHnTa 13 nepnuta npu Harpese ctanu. MNeperpes 1 nepexor.
MpeBpalleHne aycteHnTa B 0eppuTO-LEMEHTUTHYIO CMECH MPU OXNaXAEHUN cTanei.
JurarpamMma n3oTepMmnyeckoro pacnama aycreHuTa.

ﬂpeBpameHme adyCTeHNTa B MapTEHCUT Mnpun 6bICTp0M oxnaxaoeHun ctanen.
[MpeBpalleHus npu oTnycke 3akanéHHbIX cTanemn.

OTXMr 1 HopManuaaums yrnepoaucTbix cTanew.

3akarnoyHble cpenbl U crnocobbl 3akanku ctanei.

3akanka [O3BTEKTOMNOHbLIX N 3a3BTEKTOUAHbLIX CTaNEn.

. OTnyck 3akanéHHbIx cTanen.
52.
53.
54.

MoBepxHOCTHas 3aKkanka yrnepoaucTbixX CTanen.
OcobeHHOCTM TepMoobpaboTki NErMpoBaHHbIX cTanei.
dur3myeckne 0CHOBbI U NapaMeTpbl XMMUKO-TepMuyeckoi 0b6paboTku crnnasos. Knaccudorkaums snaoos

XUMVKO-TEpMUYECKon 06paboTku.

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

A3zoTnpoBaHue ctann. MexaHnam obpa3oBaHus 1 CTPOEHUE a30TUPOBAHHOIO COS.
LilemeHTaumsa n HUTpoLEMeHTauus ctanu.

OundpdpysnoHHas metannmnsaums.

Cranu ons pexyuero NHCTPyMeHTa.

MeTannokepamunyeckme TBEpaple Cnnasbl.

Cranu ons wramnoB XONO4HOMO M ropsavero 4edopM1pPOBaHKS.

Matepuranbl abpasunBHbIX MHCTPYMEHTOB U pexyLlas kepamuka.

Cranun onst U3MepuTeNbHOro MHCTPYMEHTA.

M3HococTolkne matepuansi.

Cranu, ycToiiymBbie NpOTUB KOPPO3UMK.

BbicokonpoyHble, XapoCTOMKME 1 XapOonpOoYHbIE CTanu U CNnasbl.
PeccopHo-npyXuHHbIE 1 WapuKonoAWNNHNKOBbLIE CTaNW.

MarHuTHble 1 aneKTpPOTEXHNYECKME CTanu U cnnasbl.

AnNIOMVHUIA 1 cnnaebl HA ero ocHoBe. [lypantoMuHbI U CUSTYMUHBI.

NatyHm (knaccudpmkaumsi, cBoictea, 06nacTb NPUMEHEHNS, MapKNPOBKA).
BpoH3bl (knaccudomkaums, cBoincTea, 061acTb MPUMEHEHUS, MAPKUPOBKA).
Monumepsbl. TepmonnacTuyHble 1 TEPMOPEAKTUBHbIE MaTepuansl. [nactmacchi.
Kayuykn n pesvHoBble maTepuansi.

Crekno, cutannbl n kepamuka.

KoMnosnumoHHble Matepuranbl C HEMeTanIn4ecKkon MaTpuLen.
KoMnosnumoHHble Matepuransl ¢ METaNNYECKON MaTpuLel (BONOKHUCTbIE 1 ANCNEPCHO-YNPOYHEHHbIE MaTepuansbi).

6.4 MeToaunyeckue matepuanbi, onpeaensioLLme npoLuenypbl OLLleHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peATUHIOBAS CUCTEMA OLIEHKW 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpMTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOnNs LesTeNIbHOCTU, XapaKTepusyoLLux atanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 3

TeKyLLUiA KOHTPONb

NabopaTopHble |B ayanTopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatowmecs
pabothl NPOBOAAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 20
NpPakTUKO-OPNEHTUPOBAHHbBIX TexHonornii. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWE NpeaMeTHON obnacTu.

TectupoBaHue |TecTMpoBaHMe NPOXOAUT B MMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMNbIOTEPHBIX cpencTs. Obyyaowmincsa nonyyaeT onpeaenéHHoe KOnM4ecTBo 2 10
TECTOBbIX 3a4aHui. Ha BbiNnonNHeHre BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OueHka BbICTaBNsAeTCs B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOHEHHbIX 3a4aHWiA.

KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpPKU YCBOEHUS npoiiaeHHoro Mmatepuana. Pabota 3 20
BbIMOHSETCS B MMCbMEHHOM BUaE U chaéTcs npenogasatento. OueHnBaTcs
BnafLeHne maTepmanom no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTo4aMM, YMEHNS 1 HABbIKW, HEOOXOAUMbIE AJ1S BbINONHEHUS 3a0aHUNA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOLMTCS B YCTHOM MM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
cofepxaTtcsl Bonpochkl (3aaaHust) no Bcem Temam kypca. Obyyatowemycst naércs
Bpems Ha NoaAroToBky. OLl,eHI/IBaeTCFI BnageHne marepunanom, ero cuCtemHoe
OoCcBO€eHue, CI'IOCO6HOCTb an/IMeHﬂTb Hy)KHbIe 3HaHUSA, HaBblKN U yMeHI/ISI npu

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

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

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

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

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

Bce o matepuanax n matepmanoseneHuu - http://materiall.ru/
MartepuanoseneHue - www.materialscience.ru
OBC ZNANIUM - http://znanium.com/

9. Metoonueckue ykasaHus ansi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
Bug pa6ot MeToaounuyeckue peKkoMeHaaUum

nekumu B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCMEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropvu, OPMyNIMPOBKYM, PACKPBIBAIOWME COAEPXAHUE TEX UMW MHBIX SBNIEHUI 1 NMPOLIECCOB,
Hay4Hble BbIBOAbI U NMPaKTU4YECKNE PEKOMEHLALIMN, MONOXMTENbHBIA OMNbIT B OPATOPCKOM UCKYCCTBE.
XenaTenbHo 0CTaBnTb B pabounx KOHCMEKTax nosisl, Ha KOTOPbIX AenaTb NOMEeTKN 13
PEKOMEHO0BAHHOM NMTEPATYPbl, LOMOMHSAOWME MaTepvan NPOCNyLWaHHON NEKLUK, a TaKXe
nogyepkmBaoLLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX NMONOXEHN. 3a4aBaTb
npenoaBaTento YyTOUHSIOLWME BONPOCHI C LIENbIO YSICHEHNSI TEOPETUYECKIMX NMONOXEHWUN, pa3peLleHus

BAEKTPOHHEBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

paboThbl oTYéTa cneflyet pykoBOLCTBOBATLCS METOANYECKUMY YKa3aHWSMK K AaHHBIM paboTtam, KoTopble
UMEINTCA Ha Kadhepe MaTepmanos, TexHonorum n kadectesa H4 KDY, a Takxe B OTKpbITOM J0OCTYyne
B ceTn VIHTepHeT (B 4acTHOCTW, No agpecy:
https://shelly.kpfu.ru/e-ksu/docs/F_643234044/Mikroskopicheskij.metod.pdf?p_random=462119).
NabopaTopHble 3aHATUS HAYMHAIOTCS C aKTyannaauum ONopPHbIX 3HAHWIA NO 3a4aHHO TeMe,
OCYLLECTBNSAETCS KOHTPONb FOTOBHOCTU CTYAEHTOB K BbINOMHEHMIO NabopaTopHbIx paboT, 3atem
06CyXalTCsl €€ OCHOBHbIE CNIOXHbIE MOMEHTbI U HEMOCPEACTBEHHO BBIMONHSAETCS NpakTuyeckas
yacTb paboTbl.

camoctos- | CamocTtosiTenbHas pabota oby4alowWwmxcs UMeeT CBoel Lienblo rnybokoe ycBoeHne matepuana
TenbHas OUCLUUMNIUHBI, BOCNUTAHWE BbICOKOW TBOPYECKOW aKTUBHOCTW, MHULMATMBBI, MPUBbLIYKU K MOCTOSAHHOMY
paboTa COBEPLUEHCTBOBAHWIO CBOMX 3HAHWI, COBEPLIEHCTBOBAHWNIO 1 3aKPENIEHNIO HaBbIKOB
CaMOCTOSATENbHON PaboThbl C MUTEPATYPON, YMEHUIO HAATW HYXHbIA MaTepran u cCaMmoCTOATENBHO ero
ncnonb3osatb. OCHOBHbIM YCNOBUEM yCNexa CaMOCTOSTENbHOW paboThl sBnsieTcs eé
CUCTEMATMYHOCTb M NIaHOMEpPHOe pacnpeneneHve B Te4eHne BCcero nepmona nlyveHms
OUCLUUMNIINHBI.

KOHTponbHas | Mpexne Y4em NPUCTYNUTL K BbIMONHEHWIO KOHTPOLHOW PaboThl CTYAEHT LOMKEH 03HAKOMUTLCS C

pabota NporpamMmoii kypca, pekoMeHayeMol nuTepaTypoli u TpeboBaHMSIMA K KOHTPOMLHOW paboTe,
N3N0XEHHbIMU B METOANYECKUX YKa3aHUSX, KOTOpPble MMEIOTCA Ha Kadoeape MaTepuanos, TEXHONMOMMIA
1 kadectBa HYN KDY. Kaxpaas koHTponbHas paboTa conepXxmT nsTb 3aaaHuii. Mpu BeinonHeHWn
KOHTPOMbHbIX 3aaHnii HEOOXOAMMO YETKO CnefoBaTh METOANYECKMM YKa3aHUSIM U CTPOro
cobnofatb CPoKM U OOpPMy NPeaoCTaBNEHNS BbIMONHEHHbIX 3aAaHUIA.

TecTuposaHue | TecTmpoBaHue No pasfnnyHbiM TeMam OMCLIMNANHBI MPOBOANTHCS C UCMONb30BAHNEM TECTOBbIX
3afaHnii n3 poHaa OLEHOYHbIX CPEACTB, XPaHSLWNXCS Ha Kadenpe Matepranos, TEXHONOMMIA 1
kadectsa HYN K®DY. B TecToBbIX 3a4aHUsX B KX A0M BONPOCE U3 NPeAcTaBNeHHbIX BAPUAHTOB
0TBETA NpaBWbHbIN TONBKO 0AVH. Ecnn Bam kaxeTcs, 4To npasBuibHbIX 0TBETOB BoMblue, Bbibrpaite
TOT, KOTOPbIA, Ha Baw B3rnan, Hanbonee npaBunbHbIA.

aK3aMeH Mpu NoAroToBKe K 3K3aMeHy HeoOX0AMMO ONMpPaThCs NPeXAe BCero Ha Nekumnn, a Takxe Ha
NCTOYHVKU, KOTOpble pasbupanvch Ha nabopaTopHbix paboTax B TeyeHue cemectpa. Ins
paclWmMpeHnNs 3HAHWA Mo OMCLUUNNMHE PeKoMeHayeTCs UCNonb3oBaTb VIHTEpHET pecypchl: NPOBOANTb
MOWUCK B PasnnyHbIX CUCTEMAX, CaNTOB 1 0OyYaloLLMX MPOrpamMM, B TOM Y1CIe PEKOMEHO0BaHHbIX
npenonaBaTeneM. K3aMeH MOXET MPOBOAUTCS B (DOPME YCTHOTO ONpoca, KaxXaplin GuneT coaepXxut
[lBa TEOPETUYECKUX BOMPOCa U NPaKTNYecKyto 3aaauvy.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHGOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AMCUMNAVHE (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe AUCLMNNNHBI (MOOYNS).

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

MaTepmaanoweXHquCKoeo6ecnequme06pasoBaTeanon3npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBateneM, yKOMNnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
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MynbTvMeauiiHas ayauTopus.
CneuvanunsmposaHHas nabopaTtopusi.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLum, opraHn3aumm pasnmnyHbIX
POPM MHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B TOM Yncne BebnHapoB, KOTopble MOryT
6bITb NCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX Y4aCTHUKOB
ONCTaHUMOHHOro 06y4eHns, NPoOBEOEHUS CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3alWUTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHMHIOB, OpraHM3aunn KONeKTMBHOM paboThbl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 4Jis OPraHnu3aLummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn nnUOM Cc orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 15.03.04
"ABTOMaTU3aLNSA TEXHONOMMYECKUX NPOLECCOB 1 NPOM3BOACTB"
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 MatepunanoseneHve

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

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

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

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

JononHuTtenbHas nuteparypa:

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

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

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

4. Tumodpees B. J1 TexHoNorns KOHCTPYKLMOHHBIX MATEPUANoB [DNeKTPOHHbIN pecypc]: yuebHoe nocobue / B. J1.
Tumodpees, B. M. Mnyxos 1 ap.; non obw,. pen. B. J1. Tumodpeesa. - 3-e nag., ucnp. M gon. - Mocksa : UHOPA-M, 2011. -
272 c. - (Boicwee obpaszosanue). - ISBN 978-5-16-004749-2. - Pexum gocTtyna:
http://znanium.com/bookread.php?book=220150.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 MatepunanoseneHve

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

HanpasneHnune noagrotosku: 15.03.04 - ABTOMaTM3aUNS TEXHONOTMYECKMX NPOLIECCOB U NPOV3BOACTB
Mpodounb NOAroTOBKMK:

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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