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Mporpamma gucumnnudel "MaTteprnanoseneHme"; 15.03.04 "ABToMaTMsaums TEXHONOMMYECKMX NPOLECCOB 1 NPOU3BOACTB".

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 oucumnnuHel paspaboTan(a)(n) ctapwuii npenoaaeatens, 6/c lWaexosa N.d. (Kadenpa matepuanos,
TexHonoruii n kadectsa, ABToMobunbHoe otaeneHue), IrfFShaehova@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;

- B3aMOCBS3b (PU3NKO-MEeXaHNYeCKUX CBOVCTB MaTepUasioB ¢ UX XMMUYECKMM COCTABOM 1 CTPYKTYPOIA;

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

JonxeH ymeTb:

- OLeHMBAaTb 1 MPOrHO3UpPOoBaTb BHYTPEHHWE NPOLLECChl U NOBEAEHME MaTepmanos Npu N3MeHeH napameTpos
oKpyXxatolewn cpegpl (Temneparypbl, 4aBneHns U T.n.);

- OLleHMBaTb B3aMMOCBS3b (DU3NKO-MEXaHNYECKX CBONCTB MaTeprasnos C UX XUMUYECKUM COCTaBOM U CTPYKTYPONA;
- Ha3Ha4aTb COOTBETCTBYHOLLYIO 06pabOTKy Ansi MONyYeHNs 3a4aHHbIX CTPYKTYP 1 CBOCTB MaTepranos,
obecneynBaroWmnx HAAEXHOCTb NPOAYKLN.

JlonxeH BnaneTb:

- METOOAMU NCCNefoBaHWUS CTPYKTYPbI, ONpeneneHns onamko-MexaHM4yeckux CBOMCTB U TEXHONOMMYECKUX
nokasarenen maTepuasnos;

- HaBblkaMW OLEHNBAHUS B3aMMOCBS3WN (PU3MKO-MEXaHNYECKUX CBOWCTB MaTtepuranos C UX XMMUYECKUM COCTaBOM U
CTPYKTYpOW;

- HaBblkaMW NpaBUNbHOro BbiIbopa MaTepuanos 1 cnocobos nx 06paboTky Ans nony4YeHns nsaenuii ¢ TpebyembiMm
XapakTepUCTUKaMM.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (mogynb) BKNtoYeHa B pasgen "B1.6.13 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasoBatenbHol nporpammbl 15.03.04 "ABTOMaTM3aLMS TEXHONOMMYECKMX NPOLECCOB M MPOU3BOACTB ()" 1 OTHOCUTCS K
6a30Boi (06WenpodeccnoHanbHOM) YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucuMnavHbl (MOAYNS) B 3a4eTHbIX eAUHMLAaX C yKa3aHUeM KONMYecTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLuxcs ¢ npenogasaresnem (No BUAam yyebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

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

CamocTositenbHas pabota - 117 yaca(os).
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KoHTponb (3a4éT / ak3aMeH) - 9 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMUHBIL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Pasnenbl AUcUUNINHDbI / MX TPy AOEMKOCTb CamocTosiTeNlbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. CTpoeHwne 1 cBolicTBa
1. mMaTtepnanos 1 2 0 4 10
2.[Tema 2. OcHoBbI TEOPUM CNNABOB 1 2 0 4 10
3.[Tema 3. Ctanu v yyryHbl 1 2 0 4 10
Tema 4. Tepmuyeckas n
4.[xnmnko-Tepmmnyeckas obpaboTka 1 0 0 0 27
mMarepuanos
Tema 5. Ctann n cnnassbl
5. cneumanbHOro HasHavYeHus 1 0 0 0 20
6./Tema 6. LiBeTHble MeTannbl 1 cnnasbl 1 0 0 0 20
Tema 7. OCHOBHbIE HEMETANNNYECKME
7.[matepwmanbl 1 KOMNO3UTbI 1 0 0 0 20
Ntoro 6 0 12 117

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. CTpoeHMe n cBoncTBa MaTepuanos

1.1 OcHoBHble NpeacTaBneHnst 06 aTOMHO-KPUCTaNIMYECKOM CTPOEHNM 1 CBOMCTBax MaTepuanos. CBoicTea
maTepuanos 1 METOAbI UX UCCNenoBaHNs. ArperaTHble COCTOSIHMS U NPeBpaLeHns BelwecTs. Tennosbie 1

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 1 ceolictea MeTannos. Oblwas xapaktepmcTuka v knaccudpmkaums metannos. Metannmyeckas
MEXaTOMHas CBA3b, MOLENb "aNEeKTPOHHOrO rasa" u cBoiicTBa MeTannoB. Hanbonee xapakTepHble NS METANNOB
gouanyeckne, XMMmn4yeckme, TEXHONOrnyeckme n mexaHmdeckue ceoinctea. Kpncrannmyeckas ctpyktypa metannos (OLIK,
UK v IMY-pewéTtkn). ABneHne nonnmopdunaMa n nonnMopgHble NpespaLweHns B MetTannax u crinasax.

1.3. ®opMupoBaHne MUKPOCTPYKTYPbl METANNOB 1 CMIABOB NPU 3aTBEPAEBAHUN. TEPMOLMHAMUYECKME YCNOBUS 1
MEXaHM3M rnpoLecca KpMcTannusaumm MeTaniniyeckmx Matepuanos. TeopeTuyieckas (paBHOBECHAS) U ghakTMyeckas
Temnepatypbl KpucTannusaumu. MNepeoxnaxneHne pacnnasa. Kpveble oxnaxaeHvs METANNoB 1 cnnasos. MexaHnam
npoLecca Kpuctannusaumm pacnnasa. Kputnyecknin paamep 3apogbiwa. 3aBncrMMocTb pa3Mepa 3epHa MeTanna ot
CTeneHun nepeoxnaxneHuns pacnnasa. CTpoeHne cnntka MeTannnyeckoro Matepuana.

1.4. [lechopmaus 1 paspylieHme Matepranos. Ynpyras u niactmdeckas nedoopmauns Matepuanos.
CLBUrOBO-AMCNIOKALVOHHBIA MeXaHW3M nnactudeckon nedopmaumn. Ctatudeckne, AUHAMUYECKUE U LMKIIMYECcKue
METObl MEXaHWYECKUX UCMbITAHUIA MaTepranos. YCTanocTb 1 NON3y4ecTb MeTaninyeckmx matepuanos. VicnbitaHus
mMaTtepuanoB Ha OOHOOCHOE pacTsixeHue. [lnarpamma pacTsxxeHus metannos. MNpenen Teky4ecTvt U NPOYHOCTY,
XECTKOCTb, NNAaCTMYHOCTb U BA3KOCTb Matepuanos. Passutue Haknéna nol BO3LEiCTBMEM XONOLHOW NNacTUHECKOM
nedopmaumn. Bosspart 1 pekpvcTtannusaums METannos, NoABEPrHyTbIX NIAaCcTUYECKoin aedpopMauun. XonoaHas v
ropsiyas necpopmauums. MexaHusm paspyleHus MeTanInyeckrx MmaTepmanos. Bsiskoe n xpynkoe paspyLieHue
mMaTtepranos.

Tema 2. OcCHOBbI TEOpPUU CMNNABOB

2.1. ®asbl 1 gmuarpammbl COCTOSHUS CMNABOB.

lMoHaTue cnnasa. BaaumooencTeme KOMNOHEHTOB cnnasa. dasbl METANINYECKMX CNaBoB (TBEpOble pacTBOpbI,
XUMUYECKUE COEAMHEHMNS, YACTbIE KOMMOHEHTHI). [TOHATME AnarpaMMbl COCTOSHUS ChnaBa U TEPMUYECKMIA METOS,
NoCTPOeHUs anarpamm. JInHnm onarpamm "nukeuayc” n "connaoyc". OBTEKTMYECKOE, 3BTEKTOMOHOE N NMEPUTEKTUYECKOE
npespalleHns B cnnaeax. [1pasunno otpe3koB. OCHOBHbIE TWMbI ANarpamMM COCTOSHUS ABYXKOMMOHEHTHbIX CMJ1aBOB.

2.2. CTpyKTypHO-(ha30BbIe NPEBPALLEHNS B XENE30YrNEPOANCTbIX CraBax.
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®dasbl M CTPYKTYpHbIE COCTaBNSOWME CNNABOB Xenesa C yrnepoaom (eppuT, ayCTeHNUT, LEMEHTUT, rpadput, nepnur,
nenebypuT). [marpamMmbl COCTOSIHUS "Xene30-LeMeHTUT" 1 "xeneso-rpadut". da3oBbie NpeBpalleHus B
XenesoyrnepoamncTbix crinasax.

Tema 3. CTanu n YyryHsol

3.1. YrnepogmcTbie ctanm.

O6was xapakTep1cTika 1 Knaccmgpukaums CnnaBoB xenesa ¢ yrnepofoM. Ctanm n yyryHbl. CywHocTb cnoco6oB
Mony4YeHust YyryHoB v ctanei. BnusHue yrnepona v nocTosSHHBIX NPUMECEl Ha CTPYKTYpPY 1 CBOWCTBA CTaneil.
[03BTEKTOUIHbIE, SBTEKTOUIHbIE 1 3a3BTEKTOMAHbIE CTaNn. KOHCTPYKUMOHHBIE N MHCTPYMEHTaNbHbIE CTau.
Knaccugomkauus ctanei no cnocoby npov3BoLACTBa, CTENEHW PACKUCIEHWS, CTPYKTYPE, Ka4eCTBY 1 Ha3HaYEeHWIO.
MapkupoBka yrnepoamcTbix ctanei.

3.2. MuKpOCTpyKTypa 1 CBONCTBA YyryHOB.

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

3.3. JlernpoBaHHble cTanw.

Ob6lwan xapakTepucTuka 1 Knaccudukaums nermpoBaHHbIX cTanein. BnusHue pasnuyHbiX Nermpyolmnx aNeMeHToB Ha
CTPYKTYpY v cBolicTBa ctaneii. KapbnaooobpasosaHue u kapbruaooobpasytowme nermpytowme anemeHTsl. Mapkmpoeka
NerMpoBaHHbIX CTaNel.

Tema 4. TepMnueckasi 1 XuMMKO-TepMUdeckasi o6paboTka marepuanos

4.1. TeopeTnyeckne 0CHOBbI TepMUYEeCcKo 06paboTKn MaTepranos.

CywHOCTb 1 OCHOBHblE NapaMeTpbl TepMoobpaboTkn. OTXUr, 3akanka, oTrnyck, HopManMaauus 1 ctapeHue.
CTpyKTypHO-(ha30Bblie NpeBpaLleHns B cTansix Npu Harpeee U oxnaxaeHun. ObpasoBaHue 3épeH aycTeHuTa U3 nepauta
npw Harpese. HacnencTBeHHO MeNKO3ePHUCTLIE U KPYNHO3epHUCTEIe cTanu. [Neperpes 1 nepexor Matepuana.
MpeBpaLleHre aycTeHnTa B OEPPUTO-LIEMEHTUTHYIO CMECh NPU OXNaxaeHun ctanei. uarpamMma n3oTepMmnyeckoro
pacnagna aycteHuta. CopbuT, TpoOCTUT, 6EMHNT U MapTeHcuT. MpeBpallieHne aycTeHnTa B MapTeHCUT Npu BbICTPOM
oxnaxneHun ctanei. Kputnyeckas ckopocTb oxnaxneHus. MNpespalleHnst Npu oTnycke 3akanéHHbIX cTanei.

4.2. Tepmuyeckas obpaboTtka cTtanei.

OcHoBHble onepauuy TepMoobpaboTky cTanei n nx HasHavyeHne. OTXUr U HopManu3auus yrnepoancTbix 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.

dusnyeckrne 0CHOBbI U NapaMeTpbl XMMUKO-TepMmyeckoi obpaboTku cnnasos. Knaccugukaums suoos
XMMUKO-TEepMMYeckoi obpabotku. A3oTnpoBaHue ctanu. MexaHnaMm obpas3oBaHns 1 CTPOEHUE a30TMPOBAHHOIO CJIOS.
TexHonornsa asotuposaHus. LiemeHtaums n HuTpouemeHtaumns ctanu. bopuposaHue n cunmumpoBaHue.
OundppysnoHHas metannnsaums (anMtupoBaHne n XpoOMnMpoBaHme).

Tema 5. Ctanu 1 cnnasbl cneuuanbHOro Ha3Ha4YeHusi

5.1. VIHCTpyMeHTanbHble cTanu 1 crnasbl.

Cranu ons pexyuuero nHCTpymeHTa. beicTpopexywme ctanu. Metannokepammyieckue TBépaple crnasbl. Ctanu ons
WITAMMOB XONOLHOIO M ropsivero LeddopMUMpPOBaHUS, a TakxXe hopM NMTbs NoL nasneHneM. Matepuansl abpasuBHbIX
WHCTPYMEHTOB U pexylias kepamuka. Ctanu ons n3MeputenbHOro MHCTPYMEHTA.

5.2. CnnaBsbl ¢ 0COObIMU CBOMCTBaAMU.

WNaHococToiikme matepuansl. Ctanu, yCTolunBbIE NPOTUB KOPPO3UK. AHTUCDPUKLMOHHBbIE 1 (PPUKLIMOHHBIE MaTepUanbI.
BbicoKkOnpoYHble, XapoCTONKMe 1 XapornpoyHble CTanu U Cnnasbl.

PeccopHo-npyxleHble N wapukonoawunnHMKoBble cTann. MarHuTHble 1 9NIEKTPOTEXHNYECKNE CTaIM N CNaBbl.

Tema 6. LIBeTHble MeTan/bl U cnnasbl
6.1. ANtoMUHWUIA 1 cnnasbl HA ero OCHOBE.

AnOMUHNIA. KHaCCI/I(bI/IKaLI,I/Iﬂ N MapkKunpoeka aJlloMMHNEBDLIX CMNAaBOB. ,D,eCDOpMI/IpyeMbIe antoMmHmesble cnnaebl. Chnasbl
antoMnHnA ¢ MmapraHuem n MmarHmem. ,D,ypamOMI/IHbI. JInTenHble antoMMHMEBLIE CMNaBbI. CI/IJ'IyMI/IHbI.

6.2. Menb 1 eé cnnasbl.

Menb. Cnnasbl Meayn ¢ LMHKOM (naTtyHu). CBOMCTBa, 06nacTb NPUMEHEHMSI U MapKMpPOoBKa natyHein. Cnnaebl Meau ¢
ONOBOM U ApyruMu anemeHTamm (6poH3bl). Knaccndgoukaums 6poH3 1 Mapkuposka. MenHo-HUKeneBble Crnasbl.
Tema 7. OCHOBHble HEMETaN/IMyecKue marepumasnbl U KOMMO3UTbI

7.1. lMnacTtmaccsl, CTEeKNo, kepammnka n pe3mHoBble MaTepuarnbi.

|_|OJ'II/IMepr. CDopMa N CTPYKTypa Makpomonekyn nonmmepos. TepMonnacquble N TepMopeakTnBHble MaTepunansbl.
lMnacTmaccol. KOHCTDYKLLI/IOHHbIe martepuanbl Ha Opr&HI/I‘-IGCKOVI OCHOBe. KayquM N pe3nHoBble Matepuanbl.
KOHCprKLI,I/lOHHbIe martepuanbl Ha HeOpFaHI/I‘-IeCKOIZ ocHoBe. CTekno, cutannbl un Kepamumka.

7.2. KOMNo3nunoHHbIe MaTtepuanbi.

AEKTPOHHBH
Crpannua 5us 17. BBl YHHBEPCHTET
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KOMMNOHEHTbI KOMNO3ULIMOHHbIX MaTepranos. KOMNO3MLIMOHHbIE MaTepuansl C MeTanndeckon matpuuen. BonokHUCTbLIe
KOMMO3ULUNOHHbIE MaTepuanbl. JJucnepcHoynpoYHEHHbIE KOMMO3ULNOHHBIE MaTepuansl. Matepuansl ¢
HeMeTannnM4yeckom MaTpuuei.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HaNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM Mo 06pas3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO y4pexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB UX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenibHOM
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHunBaeMblie
dran KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMIUHBI
Cemectp 1
TeKyLL M KOHTPOIIb
KoHTponbHas
1 ngoggn a OK-5, MK-2 7. OCHOBHble HeMeTannIM4yeckme matepmanbl 1 KOMMNO3NThI
NabopaTopHble 1. CTpoeHwue n cBoWCcTBa MaTepuanos
2 MK-3, rnK-2
paboTbl 2. OCHOBbI TEOPUW CMNABOB
3. Ctanu v YyryHel
3 |[Tectuposarve MK-3 4. TepMuyeckas U XMMUKO-TepMmyeckasi 06paboTtka matepranos
5. Ctanu u cnnaebl cneunanbHOro Ha3HaYeHns
6. LiBeTHble MeTansnbl U cnnasbl
Ok3ameH OK-5, MK-2, MK-3

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopmMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:‘;g':zﬂ OL,€HNBaHUs 3ran
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHume
cB0O6OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy v
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNIINHBI, YCBOMWN
B3aMMOCBSA3b OCHOBHbIX
MOHSATUIA ONCUMNNVHBI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NpPosBun
TBOpPYECKME
cnocobHoCcTn B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepuana.

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

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

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

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
cnocobHoCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 3
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHwe OCHOBHOrO 3HaumTenbHble Npobenel
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (MN11) onbiTa AeATeNbHOCTU, XapaKTepU3yHoLLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLUIA B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TeKywWUin KOHTPONb

1. KoHTponbHas pabota

Tema 7

Tema 7

1. I306pasunTe KpucTannnmyeckne peweTkn xXenesa n tmraxa.

2. Nepeuncnnte neekTbl KPUCTANNINYECKOrO CTPOEHNS MATEPUANIOB.

3. PacckaxwnTe, Kak NpoucxoanT NpoLecc NepsmMYHON KpucTanimsaumm MeTannos.

4. OnpegenuTte, OT Yero 3aBNCUT BENNYMHA 3epHa B MeTannax u cnnasax.

5. Ob6bACHNTE, YTO TaKOe BTOPUYHAS KPUCTANIN3ALNS N B KAKUX Clyvasix

OHa NpOTEKaeT B METANNINYECKMX CNNaBax.

6. YkaxuTe, Npn Kakux yCnoBusix npomcxoaut obpasosaHne Haknena B MeTannax.

7. ObBbACHNTE, YTO TAKOE HAKNEeN u pekprucTaninsaums.

8. Pacckaxwte, Kak BnMSET ropsyas n xonogHas nnactudeckas gegopmaums

Ha CTPYKTypy 1 CBOCTBA MeTanna B roTOBbIX N3OENUSIX.

9. Nepeuncnmute MexaHn4eckne CBONCTBA Matepmanos, xapaktepumayolme

nx NpoyHoCTb. MNpuBeanTte pacyeTHbie PopMynbI.

10. MNpuBeonTe pacyeTHble PoOpMynbl NS oNpeaeneHns NnacTUYHOCTH.

11. MNpuseanTe Knaccurkaumio KOHCTPYKLUNOHHBIX CTanew.

12. O6bsicCHNTE, NOYEMY CTanu OBbIKHOBEHHOMO KA4ECTBA HENb35 UCMONb30BaTh /151 OTBETCTBEHHbIX A€Tanein.

13. MNepeuncnnte, Ha Kakue rpynnbl N0 COAEPXaHUIo yrnepona AensT Ka4eCTBEHHbIE YyrnepoancTble CTanu.

14. YkaxuTe MapK1poBKY KOHCTPYKLMOHHbIX YTEPOAMNCTBIX U NErMPOBAaHHBIX CTanew.

15. Onpenenute HasHa4YeHne NerupyoLwmx aNEMEHTOB B HA3KONErMPOBaHHbIX U HEPXaBeowWmnx CTansx.

16. HasoBnTe Mapkun cnnaBoB ¢ 0COObIMM (PU3NYECKMMU CBOCTBAMM.

17. Pacckaxute, kak 06ecneynTb BbICOKYIO KOPPO3NOHHY CTOMKOCTb.

18. OnpepnenuTe, 4TO Takoe nNnacTmacca.

19. O6bsicCHNTE NOBEAEHNE NNACTMACC NPU MOBLIWEHNN TEMNEPATYPbI.

20. YkaxuTe, Kakue BelecTsa B NPOM3BOACTBE MNIAaCTMACC MPUMEHSAIOTCS B KAYECTBE CBA3YIOWMX, HANONMHMUTENEN,
nnacTngunkaTopos, Kpacutenen.

21. YKaxnTte npuMeHeHNe eCTECTBEHHbIX Y1 CUHTETUYECKMX CMOJI.

22. MNepeuncnute, Kakme getanu U3roToBASIOT U3 CIOUCTbIX MNNACTUKOB.

23. O6bsicHUTE, 4YTO NPEeAcTaBnsaloT coboi anacToMepsl.

24. YKaxuTte cocTas 1 CBONCTBA PE3UH.

25. YKaxnTte OCHOBHbIE HAMONHUTENN MPU COCTaBNEHNN KPACOK.

26. OnpepenvTe OCHOBHbIE 3NIEMEHTbI, BXOASLWME B COCTAB MACNSHbIX U aManeBblX KPacok.

27. O6bsACHUTE, B YEM 3aK/IOHAETCA CPaBHUTENbHAS OLEHKA CBOMCTB NaKOKPACOYHbIX MOKPbITUIA.

28. Ob6bsiCHUTE, KaKne NPeMyLLECTBA UMEIOT KNeeBble COeAUHEHMS MO CPABHEHMIO C APYrMK BUAAMY COELNHEHNIA.
29. Ykaxute cocTtas knees. [Tpueeaute knaccmukaLumio Knees.

30. MNepeuncnute 0CHOBHblE NPOKNAA04YHbIE MaTepManbl.

2. lTabopatopHble paboTbi

Tembl 1, 2

Tembl 1,3

NabopatopHas pabota 1 OnpeneneHve TBEPLOCTVM METANNOB U CMIABOB - 2 Yaca.

MoHsiTUe TBEPLOCTU U MUKPOTBEPLOCTM MaTeprana. Cnocobbl U e AUHULBI M3MepPeHns TBEpAOCTM. B3aanMocBa3b Mexay
TBEPOOCTbIO N APYrMMU MEXaHNYECKUMUN XxapakTepucTMKammn MeTannos 1 cnnaeos. MeTonbl onpenenexHvs TEpAoCTM
matepmanos no bpwHennio, Pokeenny n Bukkepcy. Beibop MHOEHTOPA 1 NOAABAEMON HA HErO Harpy3ky B 3aBUCMMOCTM
0T TBEPAOCTU 1 pa3MepoB NchbITyeMoro obpasua. OnpeneneHe MUKPOTBEPLOCTM MaTEPUAIOB.

NabopatopHas paboTa 2 M3yyeHne MUKPOCTPYKTYPbl YrNepoancTbIX CTanen n YyryHos - 2 yaca.

®dasbl 1 CTPYKTYPHbIE COCTaBASIOWME XENe30yrnepoancTbix CnnasoBs: PeppuT, ayCTeHUT, LEMEHTUT, NepauT.
LwnarpaMmbl COCTOAHNS "Xene3o-ueMeHTUT" 1 "xXeneso-rpadut”. [JossTekTonaHbIE, SBTEKTONOHbIE N 323BTEKTONOHbIE
cTanu.

Benble 1 rpacoutHble YyryHbl. @akTopbl, BAMSKOWME HA Npouecc rpacmtnaanmm 4yryHos. PopMbl rpadprTHbIX BKIKOYEHNIA

B YyryHax. [loasTekTnyeckme, sBTeKTMHECKME 1 3a3BTEKTUYECKMEe HyryHbl. Cepble, KOBKME U BbICOKOMPOYHbIE HYryHbI,
cnocobbl X NONMyYEHWs! U CBOCTBA.

3. TectupoBaHue

Tewmbl 3, 4, 5, 6

Tema 1
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Tembl 1,3

[MpyMepbl TECTOBbLIX 3a4aHWNIA:

1 CTpoeHue n CBOCTBa MaTEPUANOB.

Kakune n3 nepedncneHHbix matepranoB OTHOCSATCS K aMOPMOHbIM Matepuranam?

1 ravHa

2 OKOHHOE CTeK/10

3 0n10BO 1 CBUHEL,

4 antoMrUHKEBble Crnasbl

5 pesuHa

Kakwue BelwecTBa ¢ NOBbIWEHNEM TEMMNEPATYPLI MOCTEMEHHO PA3MArYalOTCA 1 MNABHO NEPEXOASAT B XMAKOE COCTOSHNE?
1 nnactnyHble

2 BA3KME

3 amopHble

4 Kpucrtannunyeckue

5 nonukpucrtannmyeckne

BelwecTBo HaxoOUTCS B XMIOKOM COCTOSHUWN, ECNIN CPELHAS SHEPTUNS ABUXEHUS €ro aTOMOB MM MONEKYN ... CPenHen
SHEprumn nx B3aMMoLencTBus.

1 Bonble

2 3Ha4MTENbHO Borblue

3 3Ha4UTENbHO MEHbLIE

4 npvMepHo pasHa

5 MeHbLe

Ecnu cpenHsis sHeprus B3auMOLENCTBMS HYacTuL, BelecTBa NpeobnanaeT Han CpeaHel SHepruer nx OBUXEHUs,
BELLECTBO SBNSETCH ...

1 Xnokum

2 TBépAObIM

3 XECTKMM

4 razoobpasHbiM

5 npoyHbIM

Kakune n3 nepedncneHHbIx Matepranos UMEOT NONMKPUCTaNINYeckoe CTpoeHne?
1 MeTannbl u crnnasbl

2 pesuHa

3 anmas

4 OKOHHOEe CTeKnNo

5 npesecuHa

MoHokpucTannamv aBAsoTCS ...

1 >XenesoyrnepoamncTbie crinasbl

2 6ETOH U rpaHuT

3 anmas n pybuH

4 rnuHa n necok

5 OKOHHOE CTekno 1 aHTapb

MeTannbl 1 cnnasbl, NOMy4YeHHbIe B 0BbIYHbIX YCNOBUSIX, UMEIOT ... CTPOEHME.

1 nonnmopdpHoe

2 nonukKpmucTaninyeckoe

3 n3oMopHoe

4 xaoTnyeckoe

5 napameTtpuyeckoe

CTpyKkTypa MeTasifIoB 1 CMIaBOB, MOJTyHEHHbIX B YCIOBUSIX CBEPXOLICTPOrO OXNaXAEHUSI U3 XUOKOro COCTOSIHUS, SBNSIETCS]

1 nonnumopdpHo

2 MOHOKpUCTaNIM4ecKon
3 nsomopdpHom

4 ctabunbHolk

5 HecTabunbHo

B kpuctannuyeckmnx TBEpabIx Tenax YacTuubl BEWECTBa pacnonaratTcs B MPOCTPAHCTBE ...
1 nocnepnosarenbHO

2 XaoTmyecku

3 ynopsaano4yeHHo

4 napannenbHo

5 Heynopsoo4eHHO
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B amopHbIX TBEPAbIX TENAX YaCTMLbI BELWECTBA pacnonararTcs B MPOCTPAHCTBE ...
1 xaoTnyeckun

2 yrnopsno4eHHo

3 3aKOHOMEpPHO

4 nocnenoBaTenbHO

5 napannenbHo

2 CTpykTypa 1 CBOWCTBA METANNOB

Kakune 13 nepe4ncrneHHbIx CBONCTB Hanbonee xapakTepHbl 4sis MeTannos?

1 BbICOKas Temneparypa nnasneHus

2 cnocobHOCTb NPW HarpeBe pacnnaBnsTbCs

3 OTHOCUTENBbHO BbICOKAs NAACTUYHOCTb

4 OTHOCUTENBbHO BbICOKAaS M3HOCOCTOMKOCTb

5 HM3Kas KOppPO3NOHHAS CTOMKOCTb

K Hanbonee xapakTepHbiM (O3MHECKM CBONCTBAM METANIOB OTHOCMUTCS ...

1 OTHOCKTENBHO BbICOKASA MNACTUYHOCTb

2 CpaBHUTENBLHO BbICOKAS MNOTHOCTb

3 OTHOCUTENBLHO BbICOKas TBEPAOCTb

4 cpaBHUTENbHO BbICOKAs MPOYHOCTb

5 oTHOCUTENBHO HM3Kas XECTKOCTb

K Hanbonee xapakTepHbIM MEXaHW4YEeCKUM CBONCTBAM METANNIOB OTHOCUTCS ...

1 xapakTepHbIil MeTannnyecknii bneck

2 CpaBHUTENBLHO BbICOKAA MNOTHOCTb

3 OTHOCUTENBHO HMU3KOE 3NEKTPOCONPOTUBNEHNE

4 OTHOCUTENbHO BbICOKAS NNACTUYHOCTb

5 cnocobHOCTb NchyckaTtb 3NEeKTPOHbI MPU Harpese

Kakune 13 cBOWCTB Matepuanos 0TpaxatoT UX CoCOBHOCTb COMPOTUBASITLCS AedhopMaumm 1 paspylleHnto?
1 comsnyeckue

2 XuMmn4yeckmne

3 MexaHuyeckue

4 TexHonornyeckue

5 akcnnyataunoHHbIe

CnocobHOCTb METannoB XOPOLO NPOBOANTL 3MEKTPUYECKMIA TOK 1 TEMNO OTHOCUTCS K MX XapaKTepPHbIM ... CBOMCTBAM.
1 omsmyecknm

2 XUMNYECKUM

3 MexaHun4yeckum

4 TeXHONOrNYecKnm

5 akcnnyataunoHHbIM

MexaToMHasi CBsI3b, OCYLIECTBNsiEMasi MOCPeACTBOM 0606WECTBIEHNS BCEX BaNIEHTHbIX 3/1EKTPOHOB atoMaMun Matepuana

370 ...
1 KonnekTnBHas CBs3b

2 2NeKTPOHHasa CBA3b

3 kpucTannnyeckas casb

4 mMeTannmnyeckas cBasb

5 KoBaneHTHas cBA3b

Kakune n3 nepeyncneHHbix METaNIOB OTHOCSATCS K MeTannam rpynnel xenesa?
1 monubaeH

2 mMapraHet|

3 Xpom

4 TnTaH

5 BaHagwin

Kakune n3 nepedncneHHbIx METaNNOB ABASIOTCA TYronnaskMm Metannamm?
1 MmonnbaeH

2 mMapraHet,

3 HuKenb

4 kobanbT

5 ypaH

Kakune n3 nepeymcneHHbix MeETanioB OTHOCSATCS K IErKOMNIaBkmMM Metannam?
1 monnbaoeH

2 mapraHet|

3 Hukenb
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4 kobanbTt

5 umHk

JTérknmn metannamm SBNSIOTCS ...

1 mMapraHeu 1 UmHK

2 marHuii n 6epunnuii

3 onoBo u cepebpo

4 TTaH N BaHaOuUn

5 kobanbT 1 HYKeNb

Kakune ua cBoiicTB MatepranoB oTpaxatoT ux cnocobHoCTb NoABepraTbCs TOMY UK MHOMY Buay 06paboTtkun?
1 dpusmnyeckue

2 xumnyeckume

3 MexaHuyeckme

4 TexHonorunyeckme

5 akcnnyataunoHHble

CnocobHOCTb MeTasINIoB XOPOLWO OTPaxXaTb CBET OTHOCUTCS K MX XapaKTEePHbIM ... CBOVCTBAM.

1 omsmyecknm

2 XIMUYeCKNM

3 MexaHn4yeckum

4 TeXHONOrM4yeckum

5 skcnnyataunoHHbIM

[MnacTMYHOCTb U NPOYHOCTb MaTepuana 37o ... CBONCTBA.

1 xnmmnyeckmne

2 MexaHuyeckue

3 gomsnyeckne

4 skcnnyaTaumoHHble

5 TexHonornyeckue

CnocobHoCTb MaTepmanoB K yCTaHOBNEHUIO COeANHEHNS MOCPEeACTBOM CBApPKM OTHOCUTCS K ... CBOMCTBaM.

1 akcnnyaTaumoHHbIM

2 XIMUYECKNM

3 omsnyeckmm

4 TeXHONOrM4yecKum

5 mexaHu4ecknm

Kakume cBonctea MaTepranoB XxapakTepumayroT NX NOBEAEHNE B TEMNOBbLIX, 9NEKTPOMArHUTHbIX U rPaBMTaUMOHHbBIX NONSX?
1 TexHonornyeckmne

2 XxuMmnyeckue

3 omsnyeckme

4 skcnnyaTaumoHHble

Ok3ameH

Bonpochbl kK aKk3ameHy:

1 CeoicTBa MaTepranos (PU3nNYeckme, XMMNYeCKne, TEXHONOrNYECKNE, MEXAHNYECKIE).

2 dakTopsbl, ONpeaensoLlme CBONCTBA BEIWECTB.

3 MeToapbl nccnenoBaHns 9NEMEHTHOrO cocTaBa, CTPYKTYpbl U CBONCTB MaTepmnanos.

4 MexaHu4yeckume ucnbiTaHua MaTepranos (CTatmiyeckmne, AMHaMU4eckme, UMKIM4eckume).

5 ArperatHble COCTOSIHMS 1 MPEBpaLLEHUs BeELWECTB. Tennosble 1 Anddy3noHHbIE MPOLIECCH B Matepuanax.
6 AMOpPOHOE 1 KpUCTaNINYecKoe COCTosiHNE TBEPAbIX TeN. MOHOKpUCTan bl U NOAUKPUCTANINYECKOE (3EPHUCTOE)
CTPOEHWE MaTepranos.

7 NoHATMEe KpUCTannM4eckom pewétkn 1 sneMeHTapHom s4enku. Neprnogpl peweTkm n cuctema CMMMETprK KpucTanna.
8 CtpykTypa kpuctannos. basnc kpuctannmyeckom CTpykTypbl.

9 MInpekcbl kpucTannorpaguiecknx HanpasneHnin 1 aTOMHbIX MOCKOCTEN.

10 V3oTponunst n aHM3oTponus Mmatepmanos.

11 ToyeyHble fedhekTbl KPUCTANMNYECKON CTPYKTYPbI (BAKAHCUUN N MEXY3ENbHbIE aTOMbI).

12 JlnHenHble fedrekTbl KPUCTaNINYECKOM CTPYKTYpbl (KpaeBble U BUHTOBbLIE OUCNOKALMNM).

13 MoBepXHOCTHbIE 1 06 bEMHbIE OedheKTbl CTPYKTYPbl. BnmsHne nedekToB CTPYKTypbl HA CBOCTBA MaTepunaros.
14 Oblwas xapakTepucTika 1 knaccmgpmkaums MeTannos.

15 MeTtannnyeckas MmexartoMHasi CBS3b, MOAENDb "3NEKTPOHHOMO rasa” 1 CBONCTBa METannos.

16 Knaccuyeckas Teopus npoBOAUMOCTI METAnNOB.

17 Kpnctannnyeckas ctpyktypa metannos (OLK, MUK v IT1Y-pewéTtkun).

18 SBneHne nonumopcuama 1 NOAIMMOPCOHbIE MPEBPALLEHUS B METANNAX U CMaBax.

19 TepmoanHaMmyeckme yCcnoBsmsa U MeXaHU3M npouecca Kpuctannmsaumm MeTanindecknx Mmatepmnanos. Teopetudeckas
(paBHOBeCHas) 1 hakTnyeckas TemnepaTypbl KpucTananauuu.
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20 KpvBble oxnaxneHus Metannos 1 CnnaBos.

21 3aBucuMoCTb pasmepa 3epHa NoNNKPUCTaNNIMYECKOro Matepmana oT CTeneHn nepeoxnaxnieHns pacnnasa u
CTPOEHWEe cnuTka metanna.

22 Ynpyras u nnactudeckas nedopmauns matepuanos. MexaHvuam ynpyroin gecopmaumu.

23 CoBUroBo-AmnCIOKaLUMOHHbBIA MEXaHN3M NNaCTMYECKOW aedhopmaLmu.

24 VcnblTaHns Matepmnanos Ha OLHOOCHOE pacTsixeHue. [narpamma pacTsaXeHUs MeTansos.

25 Passutme Haknéna nog BO34eNCTBMEM XONOLHOW NNacTUYECKon aegopmaumu.

26 Bosspart u pekpucTaninsaumns MeTannos, NogseprHyTbix NIaCTUYECKon gedoopmaumm.

27 Bgskoe u xpyrikoe paspylleHme maTepunarsnos.

28 lMNoHsATUe hasbl 1 anarpammbl COCTOSAHUS cnnaea. [1ocTpoeHne gnarpamm.

29 da3sbl METANIMYECKUX CMNABOB (XMMUYECKNE COeANHEHNS, pasnnyHble TBEPAbIE PacTBOPbI, MEXaHUYECKas CMeCb
YNCTbIX KOMMOHEHTOB).

30 OCHOBHblE TUMbI AMarpamMm COCTOSHNSA OBYXKOMMOHEHTHbIX CNNaBoB. [1paBuno oTpeskos.

31 OBTEKTNYECKOE, SBTEKTONOHOE U NEPUTEKTNYECKOE NPEBPALLEHNS B CMaBax.

32 dasbl 1 CTPYKTYPHblE COCTaBASIOWME CNAABOB Xenesa ¢ yrnepoaom (peppuT, ayCTeHnT, LEMEHTUT, rpadouT, nepauTt
1 nenebypwT).

33 HdunarpamMmbl COCTOSIHUS XeNne3oyrnepoancTbix CNNaBoBs.

34 Obuwas xapakTepucTika 1 knaccugoukaums crnnasos Xenesa ¢ yrnepofoM. CylwHocTb cnocoboB NoayyeHns cranei u
YyryHOB.

35.BnugaHue yrnepona v nocTosiHHbIX NPUMECEN Ha CTPYKTYpY Y CBOWCTBA CTanem.

36 Knaccugomkauust u MapknpoBka yrnepoancTbix cTanen.

37 Benble YyryHbl 1 rpadouTHblE (Cepble, KOBKME, BbICOKOMPOYHbIE). MapkmnpoBka 4yryHoB.

38 O6pazoBaHmMe rpadpMTHbIX BKIOYEHWI B YyryHax 1 0akTopbl, BIUSIOWME HA MPOLECC rpacuTn3auum.
39 Oblwas xapakTepncTka NerMpoBaHHbIX ctTanei. BnmsiHne pasnmyHbIx NErMPYOWMX 3NEMEHTOB HA CTPYKTYPY U
CBOWNCTBaA cTanen.

40 Knaccndomkaums n Mapkuposka NermpoBaHHbIX cTanen.

41 CywWwHOCTb, OCHOBHbIE NAPaAMETPbI U Onepaumn TepMoobpadboTku.

42 OCHOBHbIE CTPYKTYPHO-(ha30Bbie NPEBPALLEHMNS B CTANAX NPW HArPeBE N OXNaX AEHUN.

43 ObpasoBaHue 3EpeH aycTeHnTa U3 nepnuTa npu Harpese ctanu. MNeperpes 1 nepexor.

44 TNpeBpalueHne aycteHnTa B 0ePPUTO-LEMEHTUTHYIO CMECH NPW OXNaXAeHUW cTanew.

45 lnarpamma n3oTepMmyeckoro pacnaga aycteHuTa.

46 MpeBpalueHne aycTeHnTa B MapTeHCUT Npu BbICTPOM OXNaxXaeHUN cTanei.

47 MNpeBpalueHns npu oTNycke 3akanéHHblx cTanei.

48 OTXuUr n HopMannsauus yrnepoancTbix ctTanein.

49 3akanoyHble cpenbl 1 cnocobbl 3aKanku cTanei.

50 3akanka LO3BTEKTONOHbIX U 3a9BTEKTOUAHBIX CTANEW.

51 OTnyck 3akanéHHbIX cTanen.

52 NoBepxHOCTHas 3akanka yrnepoaucTbix CTanew.

53 OcobeHHoCcTM TepMoobpaboTkn NermpoBaHHbIX CTanei.

54 duanyeckme OCHOBbI 1 NapaMeTPbl XMMUKO-TepMUYeckoi 0bpaboTkn cnnasos. Knaccucpmkauus suoos
XUMVKO-TEPMUYECKON 06paboTku.

55 AzoTnpoBaHue ctanu. MexaHuam 06pa3oBaHns U CTPOEHNE a30TUPOBAHHOIO COSI.

56 LlemeHTaumsa n HATpoLeMeHTaumns ctanu.

57 OundpdpyanoHHas metannnaaums.

58 Ctanu ona pexyero UHCTpyMeHTa.

59 MeTannokepamuyeckue Teépable Cnnasbl.

60 Ctanu ons wWramMnoB XONOAHOr0 1 ropsyero eoopMmMpoBaHus.

61 Matepuanbl abpasmBHbIX MHCTPYMEHTOB M PeXyllas Kepammka.

62 Ctanu ona namMepuTenbHOro MHCTPYMEHTA.

63 V3HococTonkue matepuarnsl.

64 Ctanu, ycTon4ymeble NPOTUB KOPPO3UN.

65 BbICOKOMPOYHbIE, XapOCTONKUE 1 XaponpoyHble CTanu 1 Cnnasbl.

66 PeccopHO-Npy>XuHHbIE Y WapUKONOLWMNNHUKOBbIE CTaNN.

67 MarHuTHble 1 9NEKTPOTEXHMNYECKME CTaNN U CNNasbl.

68 ANOMUHWIA 1 cnnasbl Ha ero ocHoee. [ypantoMuHbI U CUNYMUHBI.

69 NatyHu (knaccudoukauus, CBOACTBa, 061acTb NPUMEHEHNS, MapPKPOBKa).

70 BpoH3bl (knaccugoukaums, CBOMCTBA, 06nacTb NPUMEHEHUS, MAPKUPOBKA).

71 MNonvmepsbl. TepMonnacTuyHble U TepMOpeakTMBHblE MaTepmansl. lNnactmaccs!.

72 Kay4yyku v pesnHoBble Matepuanbl.

73 Ctekno, cutannbl 1 Kepamumka.

74 KoMnosunumnoHHble Matepuanbl C HeMeTannM4eckon MaTpuen.
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75 KoMnosunumoHHble Matepuanbl C METAIMYECKOA MATPULEN (BONIOKHWUCTLIE 1 ANCNEPCHOYNPOYHEHHbBIE MaTepuanbl).

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B K®Y peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumninHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 H6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHNBaAHNA 3HAHUA, YMEHUA, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpONs OefATeNbHOCTU, XapaKTepU3yroLLLMX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
Cemectp 1

TekyLLUA KOHTPONb

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
pabota nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 10
BbIMNOJIHAETCS B MUCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTcs
BnajeHve matepuasnom no Teme paboTbl, aHanMTU4eckme cnocobHocTH, BnaneHne
MeToaaMu, YMEHWNS U HaBblkW, HEOOBX0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

NabopatopHble (B ayantopun, ocHalwEéHHON cooTBETCTBYOWMM 060pyaoBaHMeEM, obyyatowmecs
paboThl NPOBOAAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHMUN 2 30
NpPakTUKO-OPNEHTUPOBAHHbBIX TexHonornii. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

TecTupoBaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopMe nnm C NCNONb30BaHNEM
KOMMNbIOTEPHBIX cpeacTs. Obyyatowmincsa nonydyaeT onpeaenéHHoe KONM4ecTBo 3 10
TECTOBbIX 3a4aHui. Ha BbiNonHeHNe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OueHka BbICTaBNSAeTCS B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOMHEHHbIX 3a4aHWA.

OK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPoBEPKY OCBOEHUS AUCLIMMAUHBI. OK3aMeH 50
MPOBOAWTCS B YCTHON MNN NUCbMEHHOI coopme no Bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM Temam kypca. Obyyarowemycs naércs
BpeMsi Ha noarotoeky. OLeHnBaeTcs BNaaeHue MatepmasnoMm, ero CUCTEMHoe
OCBOEHUE, CNOCOBHOCTb MPUMEHSTL HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuae NpobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNiA.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHWe ancuMnnnHbI (MOoYNs) npeanonaraeT U3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBOI TOYKM NPy BBEAEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHBbI
ooHA, AomXeH ObITh YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 sk3eMnnsapa) kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimy SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

Bce o matepuanax n matepmnanoseneHum - http://materiall.ru
OT1kpbiTOE 06pa3oBaHue - openedu.ru
Cremchopn - stemford.org

9. MeToauyeckue ykasaHusi Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumun B npouecce ocBOEHUS ANCUMNANHBI CneayeT OPUEHTUPOBATLCS HA KOHCNEKThl NEKLU,
PEKOMEHOYEMYIO NUTEPATYPY U BONPOCH! ANS MOArOTOBKM K 9K3aMeHy, Cobnioaas U3noXeHHyHo
nocnefoBaTenbHOCTb PA3AENoB U TeM aucumnnuHbl. Mpu paboTte ¢ TepMuHamMy HeobxoAMMo
obpalatbcs K CNoBapsiM, B TOM YMcne OOCTYNHbIM B ceTu IHTEpHET, HanpuMep, Ha calite
http://dic.academic.ru.

Lns akTuBHO paboTbl BO BPEMS NEKUMOHHBIX 3aHATUIA CNneayeT 3apaHee 03HAKOMUTLCS C
COOTBETCTBYIOWMM Pa3fnenoM NporpaMmmbl AUCLIMNANHBI, C PEKOMEHA0BAHHOM NUTepaTypon, a Takxe
NPOCMOTPETH 3anncy NPeablaywnx neKuni

nabopatopHbie| MNpu noarotoeke K nabopatopHbiM paboTam, a Takxe B NPOLECCE UX BbINOMHEHUS U OCPOPMNIEHNS
paboTbl OTuéTa cneflyet pykoBOLACTBOBATLCS METOANYECKUMY YKa3aHMSMK K AaHHBIM paboTtam, KoTopble
nMeroTCs Ha Kadpenpe matepuanos, TexHonornm n kayectsa H4M K®Y, a Takxe B OTKpbITOM JOCTyne
B ceTn MHTepHet (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)

camocTtos- | camoctosTenbHas CamoctosTensHas paboTa oby4atowmxcs NMeeT CBOe Lienbto rnybokoe yCBoeHMe
TenbHas mMaTepvana ouCLUUMNINHbI, BOCNIUTAHNE BbICOKON TBOPYECKOW akKTUBHOCTU, MHULIMATUBbI, MPUBbIYKA K
paboTa MOCTOAHHOMY COBEPLLUEHCTBOBAHMIO CBOMX 3HAHWIA, COBEPLIEHCTBOBAHWNIO N 3aKPENIEHNIO HABbLIKOB
CaMOCTOSATENbHON PaboThbl C MUTEPATYPON, YMEHWUIO HAATW HYXHbI MaTepran u CaMmoCTOATENBHO ero
ncnonb3osatb. OCHOBHbIM YCNOBUEM YCNexa CaMOCTOSTENbHOW paboThl sBnsieTc eé
CMCTEMATMYHOCTb M NIaHOMEpPHOe pacnpeneneHve B Te4eHne BCcero nepmona nsyyveHms
JUCLUMNINHBI.

KOHTPONbHas | BeiMoNHEHNE KOHTPOBHOM paboThl SBNSETCS UCCNefOBaHNEM CTYAEHTA, B KOTOPOM OH AOMXEH
paboTa NPOSIBUTb MHAMBMAYaNbHbIE CNOCOBHOCTY, yMeHMe paboTaTb C PEKOMEHAOBAHHOWM NMTepaTypoit, ¢

HOPMaTMBHbLIMW NMPaBOBbIMU aKTaMu, OCYLLECTBNATb MOUCK NHAOPMaLIMK, 3HAHUEM TEPMUHONOMN,

NPOBOLAMTb CPABHUTENbHbIA aHaNM3 NHpopMaLIMKM No n3ydaemoit npobneme n nenatb COOCTBEHHbIE

BbIBOAbI.

HeobxoanmMo npuaepXmnBatbCs Cneayolen CXeMbi:

- OCMbIC/IEHME TEMbI KOHTPONbHOM paboThl ANs MNOAHOMO PACKPbITAS BONPOCA;

- NOMCK HEOBX0AUMOL Hay4YHOW, CNPaBOYHOW, y4ebHO NMTepaTypbl, LONONHUTENbHbLIX CBEAEHWIA,

3aKkoHoZaTteNbHbIX Y MHbIX HOPMATMBHbIX NPABOBbIX aKTOB, & TakXXe UHbIX UCTOYHWKOB;

- N3yyeHne cobpaHHbIX Mo TeMe paboTbl MaTepranos;

- pa3paboTka nnaHa noaroToBkM paboThbl;

- ochopMneHune Tekcta paboTol.

B cnyyae npumeHeHnst B 06pasoBaTtenibHOM NpoLecce AUCTaHUMOHHBIX 06pa30BaTENbHbIX TEXHONOI WA

KOHTpOMbHas pabota MOXET NPOBOAUTLCS HAa CReaylwmXx NnatguopMax u pecypcax: B KoMaHae

"Microsoft Teams"; B BupTyanbHon ayantopun n MHbIX OUCTAHLUUNOHHbIX pecypcax.

TecTuposaHue | TecTmpoBaHue No pasnnyHbiM TeMam OMCLMNANHBI MPOBOAUTHCS C UCMONb30BAHNEM TECTOBbIX
3afaHni n3 poHAa OLEHOYHbIX CPEACTB, XPaHSLWNXCS Ha Kadenpe Matepranos, TEXHONOMIA 1
kavecTtBa HY K®PY. B TecToBbix 3a0aHNsAX KaxXablii BONPOC COAEPXUT 5 BapnaHToB OTBETA, 3
KOTOPbIX TONbKO OAVH NpasuibHbIA. Eciv Bam kaxeTcs, 4To npaBunbHbIX OTBETOB BonbLuE,
BblBUpariTe TOT, KOTOPLIV, HA Baw B3rnsg, Hanbonee TOYHbINA, MOMHbIA, MPABUBbHBINA.

3K3aMeH Mpv NoAroToBKe K 3Kk3aMeHy HeobX0aUMO aKTMBHO MCMONb30BaTh KOHCMEKThI NNEKLUIA, METOANYECKME
nocobus, a TakXe PEKOMEeHL0BaHHY0 NuTepaTypy, OPUEHTMPYSCh NPy 3TOM Ha NpPorpaMMmy
LMCLUWMNIVHBI U BOMPOCHI, MPeaHa3Ha4YeHHble Ansi MOArOTOBKM K 3K3aMeHy. 9K3aMeHaUNOoHHbIN 6unet
COOEPXUT ABa BOMPOCA, Ha KaXAblli U3 KOTOPbIX HY>XHO AaTb MUHUMANbHbIV UCHEPMbIBAIOLLNA OTBET,
LNS NONyYeHNs yO0BNETBOPUTENBHON OLLEHKM.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecrneyeHnst U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

am PAEKTPOHHBH
Crpannua 14 us 17. Bl YVHUBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma gucumnnudel "MaTteprnanoseneHme"; 15.03.04 "ABToMaTMsaums TEXHONOMMYECKMX NPOLECCOB 1 NPOU3BOACTB".

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

CneuvanunsmpoBaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumum npenopgasaHus ouCcUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOoLEcce NPUMEHSIOTCS creaytowme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKn 0By4yatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTnBHbIE POPMBI, y,El,06HbIe ONS pasnunyHbIX NoNb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 63 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3daHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCNpuUHMMaTb OOHY U Ty Xe I/IHCpOpMaLI,I/IPO N3 pa3HbiX NCTOYHWUKOB -
Hanpumep, Tak, yT0bbI NULA C HapyweHnsammn cnyxa nony4anm I/lHCpOpMaLlI/HO BM3yanbHO, C HAPYWEHUAMN 3peHns -
ayonanbHO;

- MPUMEHEHWE NPOrpaMMHbIX CPELACTB, 0becrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE LUCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGOopMaLLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aNMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHON paboThl;

- NMPUMEHEHNE LMCTaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHBIMU BO3MOXHOCT MU
300pOBbS DOPM MPOMEXYTOUHON aTTECTaLMM MO OTHOLWEHMIO K YCTAaHOBNEHHOW NPOLOMKXUTENBHOCTIA UX CAAYM:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM popme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYMNNEHUA 06y'-|a+ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 15.03.04
"ABTOMaTU3aLMNSA TEXHONOMMYECKMX NPOLECCOB 1 NPOM3BOACTB"
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Mporpamma gucumnnudel "MaTteprnanoseneHme"; 15.03.04 "ABToMaTMsaums TEXHONOMMYECKMX NPOLECCOB 1 NPOU3BOACTB".

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: Ha 6aze CMNO

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2020

OcHoBHas nuTeparypa:

1. MaTepuranoseneHue: yiebHoe nocobue aons By3os / J1. B. TapaceHko, C. A. MNaxomoea, M. B. YHuurkoBa, C. A.
lepacumos; nog pega. /1. B. TapaceHko. - Mockea : HAL NHgppa-M, 2012. - 475 c. - (Beicwee obpasosaHue). - ISBN
978-5-16-004868-0. - URL: https://znanium.com/catalog/product/257400 (nata obpaweHus: 17.08.2020). - TekcT :
3NIEKTPOHHbIM.

2. MatepuanoBeneHve 1 TexHoNorus Matepranos : yyebHoe nocobue / non pen. A. W. batblwesa, A. A. CMonbkuHa. -
Mockea : UH®PA-M, 2020. - 288 c. - (Bbicwee obpasosaHve: bakanaspuar). - ISBN 978-5-16-004821-5. - URL:
https://znanium.com/catalog/product/1068798 (nata obpauweHusi: 17.08.2020). - TEKCT : 9NEKTPOHHBIIA.

3. TokmuH A. M. Beibop Matepunanos 1 TEXHONOT WA B MaWMHOCTPOEHNM : yuebHoe nocobue / A. M. TokmuH, B. U.
TeMmHbIx, J1. A. CBeuHukoBa. - Mocksa : MH®PA-M ; KpacHosipck : Cub. dhenep. yH-T, 2020. - 235 c. - (Bbicwee
obpaszoBaHue: bakanaspuar). - ISBN 978-5-16-006377-5. - URL: https://znanium.com/catalog/product/1077362 (narta
obpaileHns: 17.08.2020). - TekCT : aNEKTPOHHbIN.

JononHuTtenbHas nuteparypa:

1. TexHOnorns KOHCTPYKLIMOHHbIX MaTepmanos : yuebHoe nocobue / B. . nyxos, B. J1. Tumodpees, B. b. ®énopos, A. A.
CeeTnos ; nog obw. pen. B. /1. Tumodpeesa. - 3-e usa., ucnp. n gon. - Mockea : UH®PA-M, 2019. - 272 c. - (Bbicwee
obpasoBaHue: bakanaspuar). - ISBN 978-5-16-004749-2. - URL: https://znanium.com/catalog/product/1031652 (nata
obpaileHus: 17.08.2020). - TekCT : 3NEKTPOHHbINA.

2. l'opoxos B. A. Matepuanbl 1 nx tTexHonoruu : yuebHuk / B.A. lopoxos, H.B. Bensikos, A.I'. CxmupTtnanse ; nog pes.
B.A. lopoxoBa. B 2 4. Y. 1. - MuHck : HoBoe 3HaHue ; Mockea : UIHDPA-M, 2019. - 589 c. : un. - (Bbicluee obpa3oBaHue:
Bakanaspwuart). - ISBN 978-5-16-009529-5. - URL: https://znanium.com/catalog/product/1014069 (nata obpalleHus:
17.08.2020). - TeKCT : aNEeKTPOHHbIA.

3. CtykaHoB B. A. MatepuanoseneHue: y4ebHoe nocobue / B.A. CtykaHos. - Mockea : .4 ®POPYM : HALL UHDPA-M,
2014. - 368 c.: un.; . - (MpodpeccroHanbHoe obpasosaHue). ISBN 978-5-8199-0352-0. - URL:
https://znanium.com/catalog/product/430337 (nata obpaweHusi: 09.09.2020). - TEKCT : 3aNEKTPOHHbIN.
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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: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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