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ITporpamma mucimruiuHel "MatepuanoseaeHue U TexHosnoruu Matepuanos”; 03.04.02 "dusuka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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ITporpamma mucimruiuHel "MatepuanoseaeHue U TexHosnoruu Matepuanos”; 03.04.02 "dusuka".

IIporpamMmy AUCIMTUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kadgenpoi, a.H. (norient) Boponuna E.B. (Kadenpa ¢puzuku
TBepaoro tena, Otaenenue ¢usukn), Elena.Voronina@kpfu.ru ITapdenos B.B. ; crapimmil Hay4HBI COTPYIHUK, K.H. SIHUIKUH
N.B. (HWJI I'erepocTpyKTypbl 4J11 HOCTKPEMHUEBOM 71eKTpoHUKH, MHCcTUTYT hrsukm), IVYanilkin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH CaMOCTOSITENIbHO CTABUTh KOHKPETHBIE 33/1a4M HAYUHbIX UCCIIEJOBAHUI B 00JIACTH

(pr3vKY 1 pemaTh MX ¢ MOMOIIBI0 COBPEMEHHOM anmapaTypsl 1 HH(POPMAIIMOHHBIX
TEXHOJIOTHIA C UCIIOJIb30BAHUEM HOBEHINIEro POCCUICKOro U 3apyOeKHOTrO OIbITa

TIK-3 CriocobeH MNPpUHUMATL Y4aCTUE B pa3pa60TKe HOBBIX METOOOB U METOOAUYCCKUX ITIOAXOO0B B

[HAYyYHO-MHHOBAIIMOHHbLIX UCCIIEJOBAHUAX, INTAHUPOBATL U OPraHU30BbIBATH (l)I/I3I/ILIeCKI/Ie
IMCCJICAOBAHUA

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

- OCHOBHbBIE TEH/ICHIIUM U3MEHEHUsT (PUBNIECKUX U XUMUYECKUX CBOMCTB MaTepUaIOB B 3aBUCUMOCTU OT BHEIITHUX
(pakTOPOB U TEXHOJIOTUYECKUX YCIIOBUIA;

- OCHOBHBIE CBOWCTBA U MIEPCIEKTUBHI IPUMEHEHUS PA3IMYHBIX TPYIIT MAaTEPHUAIOB;

- METOObI HCTIBITAHUI MaTepUajioB;

- METOJIBI ¥ CXEMBI pacdyeTa OCHOBHBIX ITAPaMETPOB MATEPUANIOB Pa3IMIHOTO (PyHKIIMOHAIBHOTO Ha3HAYCHHUS;
HoykeH ymeTh:

- aHAJIM3UPOBATh BO3MOXHOCTh IPUMEHEHHSI (PU3UUECKIX CBOWCTB MAaTEPHAJIOB B CO3/IAHUU HOBBIX ITPUOOPOB;
- OLIEHMBATH (PM3UYECKIE BEIMYMHBI - XapaKTEPUCTHKN MaTepHaoB;

- aHAJIM3UPOBATh BO3MOXHOCTh IPUMEHEHHsI (PU3NUECKIX CBOWCTB MAaTEPHAJIOB B CO3/IAHUU HOBBIX ITPUOOPOB;

- BBISIBJISITh €CTECTBEHHOHAYYHYIO CYIIIHOCTh POOJIeM, BO3HUKAIOIIUX B X0 PO(ECCUOHATBHOM IeATEIbHOCTH,
TIPUBJIEKATH [JIS UX PEIICHNs] COOTBETCTBYIONINI (PU3MKO-MATEMATUIECKUH arlapar;

JlomxeH BIaaeTh:

- METOIMKOM paboTHI € 1a00paTOPHBIM 000PYIOBAHUEM U COBPEMEHHOH HayIHOMH ammaparypoii;

- 9JIEMECHTAPHBIMHA HaBbIKaMH BBIITOJIHEHUSA U O(bOpMHeHI/IH PE3YIILTATOB I/ISMCpCHI/Iﬁ JUIA aTTECTAllMA IIPOLIECCOB U
MaTE€pPUAJIOB;

- CITOCOOHOCTBIO K CaMOCTOATEJIbHOMY 06pa30BaHI/I}O U ITOITOJIHEHUIO 3HaHHI7'I;

- OCHOBHBIMM IIPUHOUIIAMHA OLICHKU PE3YJIbTATUBHOCTU IIPOCKTOB I10 YJIYYIIECHUIO CBOICTB MaTepuajioB.

,HOJ'DKCH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

- UCIIOJIb30BATh Hpoq)CCCHOHaHBHbIG 3HaHUA B 001aCTH KOMIIBIOTEPHBIX TEXHOJIOTMI JUIA pelIeHU 3a1a4
HpO(I)GCCHOHaIIbHOfI OEATCIIBHOCTH

- K 0000IIIEeHHIO, aHAJIU3Y, BOCIIPUATHIO MH(OPMAIIUK, TOCTAHOBKE 1IEJIU U BHIOOPY MyTel ee JOCTHKEHMS;

- UCIIOJIb30BAaTh OCHOBHBIE 3dKOHbI €CTECTBEHHOHAYYHbIX TUCHUIUIMH B HpO(I)CCCHOHEUIbHOfI ACATEIbHOCTU, IPUMEHATDb
METOAbl MATEMATUYCCKOI'O daHaJIN3a U MOJACJIMPOBAHN A, TECOPETUICCKOI'O U IKCIICPUMEHTAJIbHOI'O UCCIIENOBAHU S,

- IPE/ICTaBJIATh a[JeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI HayuHYI0 KapTUHY MHpPa Ha OCHOBE 3HAHUsI OCHOBHBIX
MOJIOKEHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK M MaTEMATUKHU;

2. Mecto guctmmmmasl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucumruinHa (MoayJib) BKJoueHa B pasaen "b1.B.04 Mucuumimnsl (Moayu)" OCHOBHOM MpoghecCHOHAIbHON
oOpazoBaresnbHO porpammsl 03.04.02 "®usuka (Prsmka nepcrneKTUBHHIX MatepranoB)” 1 otHocutcst K yactu OITOIT BO,
opmupyemoit yuacTHUKaMu 0Opa30BaTeIbHBIX OTHOLIEHHH.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET 7 3a4eTHbIX (ble) erHUI(bl) Ha 252 vaca(oB).

KonraktHast pabota - 88 uaca(oB), B TOM umcIie JeKiun - 42 daca(oB), MpakTHIeCKHe 3aHsTus - 28 yaca(oB), 1JabOpaTOpHbIE
padoTs! - 18 yaca(oB), KOHTPOJIb CAMOCTOSITETbHO!N paboTH! - ) Jaca(oB).

CamocrositesibHast padota - 92 yaca(oB).
KouTposns (3auét / x3amen) - 72 vaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI IUCLIMIUIMHBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe; 9K3aMeH B 3 ceMecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€CKHX YaCOB ¥ BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PAa6oThl 0 JUCHUILINHE (MOIYJIIO)

Buapl 1 yachl KOHTAaKTHOW PadoThl, Camo-

HX TPYA0EMKOCTb (B 4acax) CTOS-

N Pazeant qucuuminnbt / Ce- lexuun, lexnun(lIpaxTu-[[Ipaktu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-

Bcero | cpopme | Bcero | cpopme | Oora

Tema 1. TeopeTrueckue OCHOBBI
1. [marepuanoBenenusi. OCHOBB METaJUIOBEICHUSI. 1 4 0 6 0 0 0 8

Tewma 2. dusnyecke OCHOBB MaTEpPUATIOBECHHS.
2 HedeKThl KpUCTAITMYECKOUN pelleTKY.

. 1 4 0 4 0 0 0 8

ITnactuueckas gedopmanus.

3 Tema 3. I[I/IAQFPAMMBI COCTOSIHUA 1 4 0 6 0 0 0 10
TepMuuecKuil aHaIu3

4. Tema 4. Vc10BuS KpUCTA/UIM3ALMK U3 paciuiaBa 2 5 0 0 0 4 0 3
MexaHu3Mbl pOCcTa KpPUCTAIJIOB
Tema 5. VI3MeHeHue CTPYKTYpHI IPA TEPMUYECKUX
Bo3aeiicTBusAx TepMuueckass 00paboTKa CILIABOB

5. |Xumuko-repmuueckasi 00paboTKa METaJIOB U 2 5 0 0 0 4 0 10
CILTAaBOB

6 Tema 6. OcHoBH MeTauTypruu cranu Llenn > 4 0 0 0 4 0 10

" |lerupoBaHus

Tema 7. BBICOKOUYHMCTBIE BEHIECTBA,
METAJIJIBI 1 MOHOKPUCTAJLJIbI
" [HemeTayummueckue MaTeprast

Tema 8. MarepuaJbl ¢ 3aJaHHBIMU CBOIICTBaMU

8. 3 2 0 0 0 0 0 8
CMapT-MaTepHaJIbl
9. Tema 9. TepmoanekTpuUecKre MaTEpUaIbl 3 > 0 0 0 0 0 ]
10. Tema 10. Marepuaisl ¢ 3¢pexTom namsat (popmsl 3 4 0 6 0 0 0 ]
1. Tema 11. MuBapHbiid 3¢ppeKT, NpOMBILLUIEHHbIE 3 4 0 6 0 0 0 6
WHBaPBI
l1Toro 42 0 28 0 18 0 92

4.2 Coaep:xaHue JUCHMILIMHBI (MOYJIs1)
Tema 1. TeopeTtnueckne ocHOBBI MaTepuagoBeeHusi. O CHOBBI METALIOBE/I€HHUSI.
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AnHanm3 ycnoBuil paboThel uzenus. Bo3nelicTBre (pU3MIecKrX MOJEH: TEIIOBOTO, PaqualliOHHOTO, CHJIOBOTO,
3JIEKTPOMArHUTHOTO, aKyCTUYECKOr0 U JIp. U XMMUYECKH aKTUBHOM cpefibl BO BpeMeHu. Kiaccudukaiiys cynecTByommx
MaTepHasIoB: TUITHI MEKaTOMHOM CBSI3H, CTPYKTYpa, Ha3HaueHue. TUITbl KOHJCHCHPOBAaHHHIX chcTeM. Kpucrammueckue
CTPYKTYPBHI

MeTasuioB. [Tommopgusm. KoHCTpyKITMOHHBIE MaTeprasibl. MaTepHasbl ¢ MOBBIIIEHHON W BRICOKOW MPOYHOCThI0. CTanu:
YIJIEPOIUCTHIE, MAJIONIETMPOBAHHBIE, CpeIHEIeTHPOBAHHbIE, BHICOKOIErHpoBaHHble. CTalli 1 CIUIABHI TSI BHICOKHUX TEMITEPATYP.

Tema 2. Puzuveckue 0CHOBBI MaTepuaoBegeHus1. [leekTol Kpucrammmueckon pemetku. [lnacTuyeckas
nedopmanus.

Basxuefinive THITBI COOCTBEHHBIX Je(PeKTOB KPUCTAILIA. DHEPrHsi TOYEYHOro AeeKTa U BEPOSITHOCTh €ro 00pa3oBaHusl.
SHeprusi TOYEYHOro AeeKTa U BEPOSITHOCTh ero oOpa3oBaHus. BinsHue neeKkToB Ha 3J1eKTPOIPOBOJHOCTb 1 OKPACKY
KpuctayuioB. JIuHeiiHsle aedexTsl. IoTHOCTE quiciokamil. DHeprus, B3auMoaencTeue auciokauil. [Inactuyeckasn
Jedopmanus Kpucraiuia v quciokaumu. [1yti yBenuuenust mpoyHoctd MartepuaiioB. Mcrounnku ®panka-Puna.
[NoBepxHOCTHBIE U 0ObeMHbIE Je(eKTh. [eheKThl B HAHOCTPYKTYPHPOBAHHBIX MaTepHraax.

Tema 3. TUATPAMMBI COCTOAHUA Tepmuueckuii anaan3

TepmonmHamuveckoe paBHoBecue. Temocogepkanie. XUMUYECKHUN MTOTEHIHAI.

KommnonenTs! u ¢assl. [IpaBuno ¢a3. Pusnko-xummudeckuil aHanu3. CBA3b MKy TUIIAMU AUArpaMM COCTOSIHUI
JBYXKOMIIOHEHTHOU CHCTEMBI Ha OCHOBE KOMIIOHEHTOB A U B ¢ ¢pusnyeckumu cBorictBamu. Tepmuueckuil aHanu3. MeToauku
TepMHUUecKoro aHaausa. Kilaccudukanus quarpaMm IiaBKOCTH OMHAPHBIX CUCTEM € TBEPABIMU pacTBOpamu 1o PozeGomy.
IpaBuio peruara. JlnarpaMMsl COCTOSIHUSL TPEXKOMITIOHEHTHBIX CIUIaBoB. CeueHus TPOIHBIX JuarpamMm coctosiHus. Teepabie
pactBopsl. ITpaBuio Berapaa. Touka Kyprakosa. [Tpomexytounsie ¢a3sl. Passl Jlageca. CrutaBeI-cMecH.

Tema 4. YcaoBus KPpUCTAJNJIN3 A U3 paciviaBa MexaHU3MBbI pocTa KPpUCTAJNLJIOB

VYcnoBus KpuctaM3aluy U3 paciyiaBa MexaHu3Mbl pocTa KpUCTalIoB. ['oMoreHHas v rereporeHHas KpUcTauIu3alys u3
pacmaBa. TepMoarHaMuKa IpoLiecca TOMOI€HHON KPUCTA/UTU3aLUK. TepMOAMHAMUYECKUE YCJIOBH S 3apOsKICHUS LIEHTPOB
TOMOT€HHOW KpUCTAJUIM3alMU B paciuiaBe. MexaHn3Msl pocTa KpucTa/uloB. [1ociolHbli, ciupanbHblii MEXaHU3MBI POCTa
KPUCTAJUIOB. POCT KPUCTAJJIOB B OTHOCUTEJIBHO PABHOBECHBIX YCIOBHSX.

BiisiHMe xapakTepa OTBOZA TeIIa Ha OCOOEHHOCTH MaKPOCTPYKTYPbI IOJMKPUCTAJUIMIECKUX CIUTKOB. HaHOK pucTammyeckue
Y HAaHOCTPYKTYPHPOBaHHbBIE MaTepruasibl. PoJb 3aKaiku.

Tema 5. I3MeHeHne CTPYKTYPHI NPU TepMudecKnx Bo3aeiicTBusix Tepmuyeckast o6padoTka cnjiaBos
XUMHKO-TepMHY€eCcKasi 00padoTKa METAJIOB U CILIABOB

TexHosorus TepMudeckoil 00padotku. TepMuueckas 00padOTKa YUCTHIX BELIECTB.

MeTtonpl MEXaHMYeCKOro ypoyHeHus noBepxHocTy. Kiaccugurkanuys BUIoB TepMuuecKoil 00pabOTKH: OTXKUT, 3aKaJIKa,
OTITyCK, PEKPUCTAJUIM3ALMS, OT/bIX, TOMOT€HU3aIMs, BO3BPAT.

Tepmudeckas 00padoTKa 3aKkaneHHHIX cruiaBoB. 3oHb ['mHbe-IIpecrona. [lucnepcnonHoe TBepaeHue. XUMUKO-TepMIYecKast
00paboTKa METAJIOB U CILIABOB.

O06paboTka MeTa/UIOB JaBeHHeM (TPOKaTKa, IPeccoBaHue, KOBKA, BOJIOYEHHUE). MeToab! HCIIBITAHUI MaTeprasIoB.
Tema 6. OcHoBbI MeTaTypruu craju Ilean gerupoBanust
Uyrynsl. CBoiicTBa. OOpa3oBaHKe YyryHOB ( IOMEHHasI Meub).

IpousBonctBo cranu. KOHCTpYKITMOHHBIE CTAIA, KOPPO3UOHHO-CTOMKIE (HEepKaBelolye) CTali, MHCTPYMEHTaIbHbIE CTaITH,
JKapOIPOYHbIE CTAIN, KpUoreHHbIe ctayy. Jluratypa. KuciopomHo-KoHBepTepHbIi mpoliecc. MapTeHOBCKasl , IyroBast
anekTponeys IloTyueHre cTaiu U CIUIABOB 0CO00 BBICOKOTO Ka4eCTBa. DJIEKTPOHHO-TYUSBOM MeperuiaB.

JIuTeHHbIE CIUTABBI.

Marepuaiisl ¢ TOBBIIIIEHHBIMU TEXHOJIOTHUECKIMYU CBOMCTBAMY : UYTYHBI, OPOH3BI, JIATYHU, NU3HOCOCTOMKHE CIUIABHI, MSTKHE
CIUIaBbl. MaTepHasbl TpUOOTEXHIMUECKOrO Ha3HaUeHUsI. MaTepuabl ¢ BRICOKMMU YIPYTUMU CBOUCTBaMU. OJIOBSIHHBIE OPOH3HI ,
0e30JIOBSTHHbIE OPOH3BI, BEICOKOOJIOBSIHHCThIE OpOH3bI. JIuTeitHble naTyHu. CHITyMUHBI, CTITABI AJTIOMUHUS C MEBIO U
KpEeMHHEM, CIUIaBbI ATIOMUAHKS C MATHUAEM, CJIOKHOJICTUPOBAHHBIC CTIIABBI JTIOMIHUS.

Tema 7. BBICOKOYHUCTBIE BEHIECTBA, METAJIJIBI 1 MOHOKPHUCTAJLJIBI Hemeranmueckue
MaTepHaJbl

BbBICOKOYMCTBIE BEIIECTBA, METAJLJIBI 1 MOHOKPUCTAJIJIBI. EquHULIBI YUCTOTHI.
YucThie BEIECTBA, YHUCTHIE ISl aHAJIN3a, BBICOKOUUCTHIE, 0COO0 YUCTHIE.

HpI/IMeCHO-‘{yBCTBI/ITeﬂbHLIe CBOVCTBa CBEPXUYHUCTBIX MaTepI/IaJ'IOB.MCTO,HbI aHa/IM3a BHICOKOUMCTBIX BellecTB. MeToabl
MOJIY4YE€HUS BBICOKOUYUCTBIX BEIIECTB: KpUCTAJUIU3allus U3 BOJHLIX paCTBOPOB, COp6L[I/I$[,9KCTpaKL[I/I$I, HMOHHBIN 06MCH;

SAEKTPOHHBH
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CHHTE3 METaJUIOOPTaHINUECKIX COSAMHEHU, N30UpaTeIbHOEe OKUCIICHHUE, JICKTPOJIM3 pacIlUIaBIeHHHIX cojiell. Pu3mueckue
orepaiyy, JIOMOJHSIONIYE IPOoLecC XMMUUecKoi ouncTKu. [TonyueHue cBepxuncTbix MetauioB. CVD-texHosorus. Bakyymuas
J1aBKa. MeToipl BhIpAIMBAHUSI MOHOKPUCTAJUIOB : KOHTEMHEPHbIE METO/Ibl BRIPAIIMBAHMS KPUCTAILIOB, MeToA Bpumkmena,
MeTo Yoxpanbckoro. Marepualisl ¢ IOBBIIIEHHBIMHI TEXHOJIOTHUECKVMU CBOMCTBAMY : UYTYHBI, OPOH3BI, JIATYHH,
M3HOCOCTOMKUE CIUIABbI, MATKHE CIUIaBhl. MaTepraibl TPHOOTEXHHUECKOTro Ha3HaUeHUsI. MaTeprasbl C BHICOKHMMU YIIPYTUMU
corictBamu. OJIOBSTHHBIE OPOH3HI , OE30JIOBSIHHBIE OPOH3bI, BRICOKOOJIOBSIHUCTBIE OpOH3HL. JIuTeliHbie aTyHu. CHTyMUHBI,
CIUIaBbl AJIOMUHUS C MEJIbI0 U KPEMHUEM, CILIaBbl AJTIOMUHUS C MATHUEM, CJIOXKHOJIETMPOBAHHbBIE CIUIABBI ATIOMUHUS.

Tema 8. MaTepuaJnbl ¢ 3aIaHHBIMU cBolicTBaMu CMapT-MaTepHaJIbl

q)yHKL[I/IOHaJ'[beIC MaTepuabl. MaTepI/IEU'[LI C 0COOBIMU q)I/I3I/I'—IeCKI/IMI/I CBOMCTBAMHU. MaTCpI/IaI[bI C INIOBBINICHHBIMH
TEXHOJIOTUYECKMMU CBOMCTBAMU : YYyI'yHBbI, 6p0H3LI, JIaTyHHU, HW3HOCOCTOHKHE CILIaBbl, MATKUEC CILJIaBBbI. MaTepI/IEU'[I)I
TpI/I6OTCXHI/I‘ICCKOFO Ha3Ha4YCHUA. MaTCpI/IaI[bI C BBICOKMMU YIIPYTUMU cBorictBaMu. OJIOBSIHHBIE 6p0H3I)I , 0€30JI0BSIHHBIE
6p0H3bI, BBICOKOOJIOBAHUCTBIC 6pOH3bI. JIureiinble JIaTyHU. CI/I.HyMI/IHbI, CIUTaBbl AJIIOMUHHA C MEIbIO 1 KPEMHHEM, CILJIaBbI
AJIIOMUHUA C MarHueM, CJIOKHOJICTMPOBAHHLIE CITJIaBbl AJIIOMUHUA.UMU CBOMCTBaMHU.

"VMHBIe" MaTepuaitsl U X npuMeHeHne. CaMOBOCCTaHABIMBAIOIIMECS MaTepUaIIbl. TepMOIUIACTUYHBIE TTOJTMMEPHI,
KepaMHUYeCKHe CaMOBOCCTaHABIMBAIOIIECS MaTepualbl. CaMoBOcCcTaHOBIIEHHe OeToHa. CaMOBOCCTaHABIIMBAIOIIMECS
Metaymdeckue cucrtemsl. CamocMasbiBaoimecs: Matepuansl. Camoouninaonmecs Marepuaisl. [IpoBoasiye nonmmepsl
(monmMepsI ¢ COOCTBEHHO!N MPOBOANMOCTBIO). MarHUTOPEOIOrHIecKre 1 JEKTPOPEOIOTHUECKHE KUAKOCTH.
Marzutopeosoruieckre rneHsl. MarHuTopeosIormueckue racToMmepsl. MexaHndyeckue, MarHuToiehopMaIiiOHHbIE CBOMCTBA,
MarHMTO/IBIKUATEIbHbIE CBOMCTBA, MarHUTOTEMIIEPATyPHBIE CBOMCTBA 3JIACTOMEPOB. DJIEKTPOXPOMHBIE MaTepransl. OCHOBHbIE
TEXHOJIOTMM CMapT-CTeKJa. "YMHbIE" TUIPOresy.

MeTonpl HCCIeIOBAHMSI CTPYKTYPHO-(a30BOrO COCTOSIHUS BEIIECTBA. DIIEMEHTHbBIN aHATU3.
Tema 9. TepmosaeKTpUYECKHE MATEPHAJIBI

Dddextrl 3ecodeka u [enprhe. [IpuMeHeHrE TEPMOIJIEKTPHUESCKUX MaTeprasioB. TepMoqMHAMUYECKHIA MTOIXO/] K OITCAHHIO
apdekra 3eedeka. TepmomarneTnsm: achdekT HepHera - DTTuHrcray3ena. Hopbie Matepuaiibl Uit TEPMOJIEKTPUIECTBA.
[npocTpaHCTBEHHO-HEOJHOPOAHBIE TEPMOIEKTPUKH. [1yTH yiydIlieH!s TEpMO3JIEKTPUYECKOi JOOPOTHOCTH OIHOPOJHBIX
MartepHrasioB. BHIOOp onTHMabHON KOHIIEHTpAIMU HOCHUTENIeH. BHIOOp ONTUMabHOM IMPHHBI 3aNPeEHHON 30HBI.
Mopudukanus xumMuueckoro coctaBa. Ceepxperierku. KBaHTOBBIE TPoBOJIOKK. MaTtepHassl ¢ HU3KOW TEIIONPOBOAHOCTBHIO.
Ckytrepyautsl. [IOJTYTIPOBOJHNKOBBIE KIIATPATDI. ®oHOHHOE CTEKJIO - 3JIeKTPOHHBIN KpUcTasll. [lepcnekTub
TIOKCKA.

Tema 10. MaTtepuaisbi ¢ 3d ¢ ekrom namaTu ¢popmbl

CrutaBel ¢ "a¢pdpextoM maMaTu'". MapTeHCUT M MapTEHCUTHOE TpeBpallieHre. Bo3epar Heynpyrux aegpopmaruii.
JBoitHukoBanue. ITnactuyeckas nepopmanus. Cepxynpyrocts. Kpucramioreomerpudeckue xapakrepuctuku MIIIOD.
MEXAHUN3MbI HAKOIUVIEHUA JEOOPMALIMN. MEXAHNU3MbI BO3BPATA NE®POPMALIMN. DI1® B noaumMepax.
Crexst000passsie noumepsl. Conommepsl. [loMepHsle cMeCH 1 HATIOJHEHHbIE KOMIIO3HTHL.

Tema 11. UuBapHsblii 3p g eKT, MpOMBbINIJIeHHbIe HHBAPbI

[Ipo6ema ramMma-xesne3a. BoyiHa CiMHOBOW IJIOTHOCTH B KyOuueckoMm ramma-Fe. MarnuTHas ¢asoBasi quarpamma.
CocTosiHUsI CTUPASIbHOM BOJIHBI cliHOBOM 11oTHOCTH B I'LIK *kenese : moaxos iMHeapu30BaHHBIX MauH-tin opOuTasiei
30HHOM CTPYKTYpbl. IHBapHbIe criiaBbl. . Pu3nvecKe CBOWCTBA MHBAPHBIX CHCTEM: aTOMHbIN 00beM, MOALYJIb YIIPYTOCTH,
TEIJIOEMKOCTh, HAMAarHUYEHHOCTD U TemrepaTypa Kiopu.

5. IlepedeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA IA CAMOCTOSTEJbHOM PadoThl 00yUJaommXcs Mo
JUCHUNINHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCSA MO 33IaHHI0 U IPH METOAMYIEeCKOM PyKOBOJICTBE MPENoaBaTess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENbHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILUIMHBI, TaK U MPOPabOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

OpraHu3alys CaMOCTOSITETILHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil M SMEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMam ClelMaIMTeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npodpeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

SAEKTPOHHBH
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JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa

Mapdenor B.B., BontakoBa H.B. Diextpuueckue cBoiicTBa hepputoB. MeToauueckoe mocodue K JIabopaTopHbIM padoTam. -
Kazans. 2018. - 18 c. - https://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/metodicheskie-posobiya

Iapdenor B.B., bonrakosa H.B., Tarupos JI.P., Crenanos A.JI., Xaiioyma P.M. Onpenenenre pasMepoB METaUTHUECKIX
HAHOYACTUI] U3 CIIEKTPOB IUIA3MOHHOTO pe30HaHca. Y 4eOHO-MEeTOMIECKOe Mocodue st CTYJEHTOB (pu3nvecKkoro akyJsbTera.
Kazanb, 2012.- 21 c. - https://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/metodicheskie-posobiya

INapdenor B.B., 3akupos P.X., Xacanos A.T. MccienoBanue CieKTPOB JIEKTPOTIOMUHUCLIEHINI CBETOM3ITYYAIOIHX JHO/IOB.
VuebHo-MeToaruecKoe mocodue st cryaentoB MHeruryta dusuku. - Kazans. 2013. - 14 c. -
https://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/metodicheskie-posobiya

CanaxoB A.M. BeelieHre B TEXHOJIOTHIO KOHCTPYKIIMIOHHBIX MaTepyalioB. YdeOHOe mocodue I cTyaeHToB MHCTUTyTa (DU3KKU.
- Kazanp, 2014. - 149 c. - https://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/metodicheskie-posobiya

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIEHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4UeHHsI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (hOPMUPOBAHUS OLIEHKHU T0 JUCIUILIMHE (MOYJIIO);

- OMHUCAHUE MOPSIIKA TPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS K&K OO OLEHOYHOI'O CPEJICTRa;
- KpUTEpHUHU OLIEHUBAHUs JIJIsl K&XKI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pesyJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 k nmporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapPUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAJATENISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroniuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAaMK TIOJIb30BaHUsI HaydHO! OHOIMOTEKON.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTMHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipy HCoNb30BaHUM MTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKEeH ObITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOrO U3 U3JaHMI OCHOBHOM JIUTEPATyphl M1 He MeHee 0,25 3K3eMIuIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4aloIerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
MpaBOOOJIaJaTeIIMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6nomiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Nudopmanmonnsiii 6loyuietens "TlepcrnextrBhble TexHomoruun" - - http://perst.isssph.kiae.ru/Inform/index_tem.htm
Hayka u xu3Hs - https://www.nkj.ru

O06pazoBartesbHbIN MPOEKT - https://www.coursera.org/learn/fundamentals-of-materials-science

Xumus -Kku3Hb - https://www.hij.ru/read/

9. MeToandecKne yKa3aHHSA VI 00yUJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOIyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B xo/ie TeKIMOHHBIX 3aHATUN BeCTH KOHCIIEKTHPOBaHUe yaeOHOro MaTepuaina. Ooparath
BHUMaHUe Ha KaTeropuu, opMyJIUPOBKH, PACKPHIBAIOIIME COAEPKAHUE TEX WM UHBIX SIBJICHUN U
TIPOIIECCOB, HAYYHBIE BHIBOJIBI U MIPAKTHUECKHE PEKOMEHIAINH. B pabounx KOHCIIEKTax
JIOIyCKaeTCs Jies1aTh IIOMETKU U3 PeKOMEH/I0BAHHOH JIMTEPATyPhl, JONOIHSIONINE MaTepral
MIPOCITYIIAHHOM JIEKIIUH, a TaKXke MOTYePKUBAOIINE 0COOYI0 BAXXHOCTh TEX WU UHBIX
TEOPETUUYECKUX MOJIOKEHUI. 3a/1aBaTh MPEnoIaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJbIO ySICHEHUS
TEOPETUUYECKUX TOJIOKEHU, pa3peilieHrs CIIOPHBIX CUTYaluH.

IMPaKTUYIECKUE
3aHATHA

Ha nmpakTi4ecKux 3aHATHAX HEOOXOANMO BHUMATEILHO OTHOCUTCS K JIOKJIA[JaM OTHOTPYIIITHUKOB U
KOMMEHTApUSIM MPErogaBaTesisi, TOCKOJIbKY MaTepuall, BHIHOCUMBII Ha 00CYK/IeHHe Ha
MPAKTUIECKUX 3aHATHIX MOXET He PACCMATPUBATHCS HA JICKITMOHHBIX 3aHATHIX. 3aMEeYaHUs
rpenojaBate’isi, oOpalieHHble K APYTHM JIOKJIaJUMKaM CJIeAyeT yUUThIBATh MPU MOJrOTOBKE

CBOEro JOKJIaa.

J1ab0paTOpHbIE
padoThI

B ciyuae BOZHMKHOBEHHSI HESICHOCTEH IPH MPOXOkKJEHHUH JIAO0OPATOPHOTO IPAKTUKYMa PeKOMEHyeTCsl
MTUCbMEHHO ChOPMYJIMPOBATh BOIPOCHI, BHIIMCATh HESICHBIE TEPMHUHBI M OOPATUTHCS K MPENO/IaBaTEelTIo.
BrinonHeHre 1a60paTOpHBIX padOT BKIIOYAET B CE0s1 M3yUYEHHE CTY/IEHTOM TEOPETUUECKOH YacTH KaxkI0H 13
paboT ¢ Mocieayolel OLEHKON IIpernojaBaTesieM CTEeHH TOTOBHOCTH CTyJEHTa K BbIIOJIHEHUI0 paboThl. [Ipu
JOCTAaTOYHOM YPOBHE TOTOBHOCTH CTYZIEHT TOJIy4aeT JOIMYCK K BBHIITOJHEHHIO pabOThI Ha 9KCIIEPUMEHTATBHON
YCTaHOBKE. Y4eOHO-MEeTOANUECKIE MaTepHallbl II0 BCEM BUJaM padoT, BKIIOYAIOIHME KaK TEOPETUUECKYIO, TaK U
MIPAaKTHYECKYIO YaCTH, IOCTYIHBI B SJIEKTPOHHOM BHe Ha caiite KOVY. DkcnepumeHTabHbIE pe3yIbTaThl,
TOJIyYeHHbIE B XOJIe BBIIOJHEHUA JIJA00PaTOPHBIX padoT, o(hopMIIAIOTCS B IIPOU3BOJILHOM Busle. O0beM
TIPE/ICTaBIISIEMOrO MaTeprasia OrpesessieTcs caMuM cTyeHToM. OH JIOJTKeH ObITh aKKYPaTHBIM, XOPOILO
YUTAEMbIM, HE COIEPXKaTh HE OTHOCSIYIOCS K TeMe MH(OPMAIUIO UM PUCYHKH.

CaMOCTOsI-
TenbHas paboTa

B xone noAroToBKY K BBITOJTHEHHIO 38JaHUI IIPOMEXYTOYHOTO KOHTPOJISI U3YYUTh OCHOBHYIO
JIMTEPaTypy, O3HAKOMHUTBCS C JOTIOJIHUTENILHOM JIUTEPaTypOid, HOBBIMH ITyOJIMKAIMSIMH B
TIEPUOANYECKUX M3JIAHMAX: )KypHAJIAX, ra3eTax U T.4. IIpu 9ToM ydecTh peKOMeHAAUH
npernoaaBaTesst 1 TpeOoBaHus yueOHO# porpaMmel. [JopaGaThBaTh CBO KOHCIEKT JICKIIMH,
Jienasi B HeM COOTBETCTBYIOLIME 3AITUCH U3 JIMTEPaTypPhl, PEKOMEHIOBaHHOM NperofiaBaTeseM 1
MPe/lyCMOTPEHHOW YueOHOM POrpaMMOoii.

CryaeHTaM peKOMeHIyeTcs MoNyduTh B oudmoteke KPY moctyn k pecypcam

K TPOHHO-OUOIMOTEYHBIX CUCTEM, a TAKXKe YUeOHYI0 TuTepaTypy u3 poHaa OUOIHOTEKH,
HeoO0xonuMyIo 1151 9¢h(eKTUBHON paboThl Ha BCEX BUAAX ayAUTOPHBIX 3aHATHI, a TAKXKe IS
CaMOCTOSITEJILHOI pabOTHI [0 M3YYEHHUIO JUCLHTUIMHBL.

9K3aMCH

VYcnelHoe ocBOeHUE Kypea MpeAIoIaraeT akTHBHOE, TBOPUECKOE y4acTHe CTyAEHTa IIyTeM IUIAHOMEPHOI],
MIOBCE/IHEBHOW PaOOTHI.

[Ipu noAroToBKe K 3K3aMeHy HEOOXOMMO TIOBTOPUTH MaTepHall, COTJIACHO CITMCKY BOIIPOCOB, BHIHOCUMBbIX Ha
KOHTPOJIb. Ha KaXplil BOIIPOC CTY/IEHT JOJIKEH 3HATh OTBET XOTs1 Obl HA YPOBHE OIPE/IE/ICHHUI.

Crenyer y4ecTb, YTO 4acTb MaTepHala OTBOJUTCS Ha CAMOCTOSTENIbHOE U3YUeHHe, IO9TOMY B CIIUCKE BOIIPOCOB
MOTYT 3aTpariuBaThCsl TEMbI, KOTOPbIe He ObUIM PACCMOTPEHBI Ha AYIUTOPHBIX 3aHATHSIX.

INoaroroBka k 3a4eTy NperoiaraeT CaMOCTOSITENIbHYIO PaOOTy ¢ KOHCIIEKTAMH JIEKIUH U MPAKTHYECKUX 3aHSATH,
paboTy ¢ JIUTEpaTypoi.

[1pu 3aTpyaHEHUH B IIOUCKE OTBETa HA KaKOH-JIMO0 BOMPOC HEOOXOAMMO OOPAaTUTHCS K MPENOAABATENIO B
OTBEJEHHOE Ha KOHCYJIbTAIIHIO BPEMsI.

10. ITepeyenp nH(OPMANMOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
10 JUCIMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIUIIHE
(MoZyJTI0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOI1 /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILIHHE (MOIYJII0)

Crpanyna 8 u3 11.
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ITporpamma mucimruiuHel "MatepuanoseaeHue U TexHosnoruu Matepuanos”; 03.04.02 "dusuka".

MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbioTep 1 IprHTEp AJIs paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeauiiHas ayAUTOPHUS.
Crenuanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjanTanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX M10JIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4veCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEJICTB, 00ECIIEYNBAIOIIMX BO3MOXHOCTb OCBOCHHS HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA0OPAaTOPHi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH A1 Nepefau MHGOPMALMKY, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ MpernojaBaTesieM, B TOM YKcie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YYaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUs] CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHIIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYHIEro u NIpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MHHYT;

- IPOJIOJKUTEIFHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl MpH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBercTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM tutanoM 1o Harpasienuio 03.04.02 "dusuka”
Y Maructepckoi mporpamme "®usnka nepcneKTUBHBIX MaTepUAJIOB".

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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ITporpamma mucimruiuHel "MatepuanoseaeHue U TexHosnoruu Matepuanos”; 03.04.02 "dusuka".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.04 Mamepuanogederue u mexnon0zuu Mamepuanos

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBku: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1. Camrynos, C. B. Marepunanosenenue: yueoroe nocooue / C. B. CanyHoB. - 2-e uz[., ucnp. u gor. - Cankr-Iletep6ypr: Jlans,
2022. - 208 c. - ISBN 978-5-8114-1793-3. - Texcr: anexTpoHHSIH // JlaHb: 31eKTpoHHO-OnbMoTeynas cucrema. - URL:
https://e.lanbook.com/book/211805 (nata obpamenus: 06.07.2023). - Pexxum jrocTymna: Uist aBTOpU3. TOJIb30BATEIIECH.

2. Anekcees, I'. B. BupryaibHblii 1JaO0OpaTOpHbIN MPAaKTHKYM MO Kypcy 'MarepuasoBeneHue': yue6Hoe nocodue / I'. B.
Aunexcees, U. U. Bpuzpenko, C. A. Bonorxkaununa. - Cankr-ITetepOypr: Jlanp, 2022. - 208 c. - ISBN 978-5-8114-1516-8. -
Texcr: anexTponHslil // JIanb: anekTpoHHO-OMOMMOTeYHas cucteMa. - URL: https://e.lanbook.com/book/211577 (mata
obpamenus: 06.07.2023). - Pexxum noctyna: [uist aBTOPU3. TOJIb30BATENEH.

3. MamotuHa, E. C. ®a3oBsle paBHOBecHs U cTpyKTypooOpasoBanue. Juarpamma ¢azosoro pasHoecusi. Fe-C. CoopHUK
3amad: yuebHoe nmocodue / E. C. Mamotuna. - Mocksa: MUCHUC, 2022. - 77 c. - ISBN 78-5-907560-08-6. - Tekcr:
371eKTpoHHBIH // JlaHb: a1eKTpoHHO-OnOmMoTeunast cucrema. - URL: https://e.Janbook.com/book/263507 (nara obpateHus:
06.07.2023). - Pexxum goctyma: s aBTOpU3. IOJIb30BaTeNeH. .

4. dyHKIMOHANbHBIE MaTepuaibl ¢ 3dekToM namsitu ¢popmsel: yue6. nocodue / M.IO. Komnepos, [I.E. I'yces, I'.B. I'yproBas
[u mp.]. - Mockea: UHOPA-M, 2019. - 140 c. + don. matepuas! [DaeKTpoHHbIN pecypc; Pexum noctyma http://www.znanium.
com]. - (Beiciiee o6paszoBanue: Marucrpatypa). - www.dx.doi.org/10.12737/18648. - ISBN 978-5-16-011769-0. - Tekcr:
anekTpoHHsbIi. - URL: https://znanium.com/catalog/product/987593 (nara oGpainenus: 06.07.2023). - Pexum gocrymna: o
HOJIIUCKE.

JomoJHUTEILHAS IUTEpaTypa:

1. CarroH, 3. Marepuanoseaenue 10 rnaBubix uzaeit / 3. CatroH; nepeBos ¢ anrauiickoro I1. B. MuxeeBa. - Mocksa: JIMK
Ipecc, 2022. - 196 c. - ISBN 978-5-93700-138-2. - TekcT: a5ekTpoHHbI# // JIaHb: 9)1eKTpoHHO-OMOIHOTeuHast cuctema. - URL:
https://e.lanbook.com/book/314849 (nata obpamenus: 06.07.2023). - Pesxxum gocTyna: iist aBTOPH3. MOJIb30BaTeIeH.

2. Kuramna, O. M. MaTepuansl MUKpPOSJIEKTPOHUKH: TOHKHE TUICHKH AJIs1 MHTErPUPOBAHHBIX YCTPONCTB: yueOHoe mocodue /
O. M. Xwurammna. - MockBa: MI'TY um. Baymana, 2017. - 124 c. - ISBN 978-5-7038-4743-5. - Tekcrt: anexTpoHHsI# // JlaHb:
3IeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/103327 (nata obparenust: 06.07.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. umkun, I'. T'. HaHosnekTpoHKKa. DieMeHThl, Tpudopsl, yerporictBa: yuedHoe nocoodue / I'. I. [Humkun, U. M. Arees;
xynoxuuk H. A. HoBak. - 4-e u3z. - Mocksa: Jlaboparopus 3Hanuii, 2020. - 411 c. - ISBN 978-5-00101-731-8. - Tekcr:
3JIeKTPOHHBIH // JlaHb: 371K TpOoHHO-O0MOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/152031 (aata oOparieHus:
06.07.2023). - Pexxum goctyna: a1 aBTOpHU3. NOJb30BaTeeH.

4. Jlunees, A. C. ®a3oBble paBHOBECHS 1 CTPYKTypooOpa3oBaHue : [IpeBpalieHns B TBEPAOM COCTOSIHUM B METaJUIaX M CIUIaBax
: yuebHoe nocodue / A. C. Jlunees, E. C. Mamoruna, A. C. CrapukoBa. - Mocksa : MUCHUC, 2010. - 88 c. - ISBN
978-5-87623-385-1. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMbIMoTevHas cuctema. - URL:
https://e.lanbook.com/book/117154 (nara obpamenus: 06.07.2023). - Pexxum jocTyna: Uist aBTOpU3. TOJIb30BATEIICH.

5. HoBukos, U. Y. Metannosenenue : yueOnuk / 1. Y. HoBukos, B. C. 3onoropesckuii, B. K. [ToptHoii ; mon peaakuueit B. C.
30/I0TOPEBCKOTO. - 2-¢ U3, uctp. - Mocksa : MUCHUC, [6. 1.]. - Tom 1 : OcHoBsl MeTayutoBeAeHus - 2014. - 496 c. - ISBN
978-5-87623-191-8. - Tekcr : aseKTpoHHbIH // JIaHb : 3eKTpoHHO-OMbMOTeYHas cucTeMa. - URL:
https://e.Janbook.com/book/117185 (narta obpamienus:: 24.05.2021). - Pesxum nocryna: 1uist aBTOpU3. MOJIb30BaTENEH.

6. HoBukos, U. Y. MetanoBeaenue : yueOuuk / Y. Y. Houkos, B. C. 3onoropesckuii, B. K. [ToptHo#t ; mon peaakiuei B. C.
30JI0TOPEBCKOTO. - 2-€ u31., ucnp. - Mocksa : MUCHUC, [0. 1.]. - Tom 2 : Tepmudeckast oopadotka. Cruiasi - 2014. - 528 c. -
ISBN 978-5-87623-217-5. - Tekcr : anekTpoHHSI // JIaHb : a5ekTpoHHO-OMOMHMoTeyHast cuctema. - URL:
https://e.lanbook.com/book/117186 (nata obpamenus: 24.05.2021). - Pexxum jroctyna: Uist aBTOpU3. TOJIb30BATEIIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.04 Mamepuanogederue u mexnon0zuu Mamepuanos

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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