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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctummaa «KBaHTOBas ONTHKA HAHOCTPYKTYP» OTHOCHUTCS K JUCIHIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHHUKaMU 00pa30BaTENbHBIX OTHOIICHMM, bioka 1. Jlucumrumubl (MOMYIH)
MOIyJsl ~ CIEHUAIBHBIX  pa3[esioB  MPEeIMETHOH o0iacTh  y4eOHOro IlaHa  OCHOBHOMU
npodeccuoHanbHOM  00pa30BaTEIbHOM MPOrpaMMbl  BBICHIETO O0pa30BaHUS — MPOTPaMMBbI
OaxanaBpuaTta 1o HarpasieHuto noarotoBku 44.03.05 Ileparornueckoe oOpazoBaHue (C AByMs
npoUIsIMU TTOATOTOBKH), HANpaBIEHHOCTh (Mpoduiib) oOpa3oBaTeabHON mporpammbl «Dus3uka.
MaremaTika, O4HON (GOpPMBI 00ydEHUSI.

JucuunimHa omupaeTcss Ha pe3ysbTaThl OOydeHHUs psaa AUCHMILIUH y4yeOHOro IUiaHa,
U3Y4YeHHBIX oOyuarommmucs B 3-7 cemectpax: OOmas u dSKclepuMeHTalbHas (U3MKa,
Teoperuueckas pusnKa.

1. Ilepeyenb MJIaHMpPyeMbIX  pe3yJbTaToB  o00yueHusi (oOpa3oBaTeIbHBIX
pe3yJIbTaTOB) MO JAMCHUILIMHE

Heabio ocBoeHUs: TucHUIUIMHBI «KBaHTOBas ONTHUKAa HAHOCTPYKTYP» SIBJISIETCS MOJTOTOBKA
OakanaBpa, BIIAJICIOIIETO COBPEMEHHBIMU TEOPETUYECKUMHU 3HAHMSAMH, METOJAMH Hay4YHO-
UCCIIEIOBATENIbCKOM paboThl M MPUKIAAHOW JACSITENTbHOCTH B OOJACTH KBAaHTOBOM OINTHUKU
HaHOCTPYKTYP.

3agaydeii 0OCBOCHUS TUCIUIUIMHEI SBIISETCS MOJTYYEHHE CTyJEeHTaMH Habopa 3HaHWM, YMEHUN
¥ HaBBIKOB 110 KBAaHTOBOM OINTHKE HAHOCTPYKTYP, KOTOpPBIE 00ECTIEYMBAIOT TIOJTHOIICHHOE OCBOCHUE
OCHOBHBIX TIOHATUH M COBPEMEHHBIX MPEICTaBICHUI, METOJOB U MPUTIOKEHUI KBAaHTOBOW ONTHUKU
HaHOCTPYKTYp. lIpexycmarpuBaercss Mody4eHHE CTYIEHTAMH OCHOBHBIX TEOPETUYECKUX CBEICHHUI
0 KBAaHTOBBIX MPOIIECCAX B HAHOCTPYKTYypax.

[Tpouecc wusyuenuss aucuuniauHbel "KBaHTOBast ONTHMKAa HAHOCTPYKTYp'" HampaBieH Ha
paclIMpeHre HaydHOTO KpPyro3opa U 3pyIUIUU CTYJEHTOB Ha 0a3e M3y4eHHs 3aKOHOB KBAaHTOBOM
ONITUKY HAHOCTPYKTYP ¥ HAHOCHUCTEM.

B pesynbpTare ocBoeHusi mporpamMmbl OakanmaBpuara OOydYarolIUICS JIOJKEH OBJIAJIETh
CIICAYIONIMMHU pe3yJbTaTaMH OOy4eHHUs Mo nuciuiuimHe «KBaHTOBas ONTHKAa HAHOCTPYKTYP» (B
TabJIMIe IPEICTaBICHO COOTHECEHHE 00pa30BaTeNbHBIX PE3yabTaTOB O0YYEHHS MO JUCIMILTUHE C
WHIMKATOPAMH JTOCTH)KCHHSI KOMITCTCHIHA):

Komnerenmus 1 uHAMKATOPHI €€ OO0pazoBarenbHbIe Pe3yIbTaThl AUCIUTITMHBI
JOCTHKECHHS B IUCLIUIUIMHE (aTansl popmMHpOBaHUS IUCHUIUIIMHBI)
3HAeT yMmeeT BJIaACET
YK-1. CnocobeH ocymiecTBIsATh OUCK, OP-1 3naer OP-2 ymeer OP-3 Bnaneer
KPUTUYECKHUI aHAJIU3 U CHHTE3 TEOPUIO pemaTh crocobamu
nH(pOpMaLIUY, TPUMEHSATh CUCTEMHBII KBaHTOBOM 3aJa4u penieHus 3anaqy
MOAXOJI IJIsl PEIICHHS TTOCTABJICHHBIX 3a7a4. OIITHKH KBaHTOBOM KBaHTOBOM
VYK-1.1. IleMoHCTpUpYyET 3HaHHE HaHOCTPYKTYp; OIITUKU OIITHKH
0COOEHHOCTEN CUCTEMHOTO U KPUTHUECKOTO HaHOCTPYKTYp; | HAHOCTPYKTYD.

MBILUIEHUS], ApT'yMEHTHPOBAHHO
dhopMupyeT COOCTBEHHOE CYXKJICHHUE U
OLIEHKY HH(pOpMaIMH, TPUHUMAET
000CHOBaHHOE peIIeHHE.

VK-1.2. Ilpumensiet noruyeckue GopMbl U
MPOLEYpPHI, CIOCOOEH K peduieKCHH 110
MOBOAY COOCTBEHHOM M UyKOMH
MBICITHTEIBHOHN IS TETHHOCTH.

VK-1.3. AHanu3upyer UCTOUYHUKU
WH(POPMAIINY C [IETBIO BBISBICHUS HX
MPOTHUBOPEYM U TIOMCKA IOCTOBEPHBIX
CYXKJICHUU.

I1K-1 CriocobeH ocBauBaTh U UCTOJIb30BATh
TEOPETHYECKHE 3HAHUS U IPAKTUICCKHE
YMEHUS M HaBBIKH B ITPEIMETHOI 0biacTu
IIPU PEeLIEHUU NPO(eCCHOHANBHBIX 33134




[IK-1.1 3Haer cTpyKTypy, COCTaB U
TUIaKTHYECKUE SAMHUIIBI PEAMETHON
obyacTu (mpernogaBaeMoro mpeameTa).
[TK-1.2. YMeer ocymiecTBIsATh 0TOOp
y4eOHOTr0 COAepKAHUS JIJIsl €T0 pealln3aliu
B PA3MUYHBIX (popMax oOydeHus B
cootBeTcTBUH ¢ TpeboBanusmu OI'OC OO.
[IK-1.3. IleMOHCTpHUpPYET YMEHHE
pazpabaTbiBaTh pa3andHbie POPMbI
y4eOHBIX 3aHATHH, IPUMEHSTh METO/IBI,
MIpUEMbl U TEXHOJIOTUU O0y4YEeHUSs, B TOM
qrcie nH(POpMAIMOHHEIE.

2.  OO0beM IMCUMIUIMHBI B 32a4€THBIX €HHUIIAX ¢ YKA3aHHEM KOJHYECTBA aKaJeMUYeCKUX
4YacoB, BblJIeJIeHHbIX HA KOHTAKTHYI0 padoTy o0y4aloluxcs ¢ npenojaanaresieM (1o BUAamM
YueOHBIX 3aHSITHI) H HA CAMOCTOSITEJILHYIO Pa00Ty 00y4alommXxcs
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3. Conep:xxkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jaejiaM) ¢ yKa3aHHeM

OTBE€JACHHOI'0 HA HUX KOJINYEeCTBA aKAACMHUIECCKHUX YaCOB U BH/10B yqeﬁm,lx 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUYECHIBA AKAOEMUUECKUX UACO8 U
61006 yUEeOHBIX 3aHAMUIL
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8 cemecTp
Tema 1. Jlokann30BaHHBIE IJIA3MOHBI B KJIACTEPAX 2 4 0 8
HAaHOYACTHII.
. 2 2 0 6
Tema 2. Ontuyeckue cBoicTBa c(heprUUECKUX YACTHIL.
2 2 0 6
Tewma 3. [loBepXHOCTHBIE MIJIA3MOHBI.
. 2 4 0 2
Tema 4. [1nazMoHHBIE CBOIICTBa HAHOC(EPOUIOB.
. N 2 4 0 6
Tewma 5. OnTuueckne CBOMCTBA TPEXOCHOTO HAHODJUIMIICOU/IA.




Tema 6. Jlokann3oBaHHBIE TJIA3MOHBI B MHOTOTPAaHHBIX 2 4 0 8
HaHOYaCTHUIlIax.

Hroro no 8 cemectpy 12 20 0 40

Bcero mo aucuumiange: 12 20 0 40

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUnIUHD

Kparkoe conepxxanune kypca (8 cemectp)
Tema 1. Jlokanu3oBaHHbIe IVIA3MOHBI B KJIACTEPAaX HAHOYACTHIIL.
Teopus mia3MOHHBIX KoJieOaHH B HaHOYacTUIAaX. MeTo bl pelieHus: ypaBHeHII MakcBesa s
YaCcTHI] IPOU3BOJIBHBIX Pa3MEPOB U HAHOYACTHII.
Knaccudukanus miasMoHHbBIX KoieOaHul B KJacTepe Ha OCHOBE IUIa3MOHHBIX KojeOaHul B
COCTaBJISIOLIUX €r0 HAHOYACTHUIAX.
[11a3mMoHBI B KJ1acTepe U3 ABYX OJAMHAKOBBIX HaHOC]ED.
VYcunenne J0KaJIbHBIX TOJIEH B KJacTepe U3 AByX HaHOc(eD.
[11a3MOHBI B 4aCTUI[aX ¢ HECUMMETPUYHBIMU HAHOOOOJIOUKAMH U B KJIACTEPE U3 JIBYX PA3IUYHBIX
HaHocdep.
[Tna3mMoHBI B KJ1acTepe U3 AByX Hec(hepruuecKrX HaHOYACTUIl KOHEYHOTO 00BhEMA.
[T1a3MoHBI B 00J1aCTH HAHOKOHTAKTa JABYX IUIA3MOHHBIX TEJl HEOTPAHHUYEHHOTO 00BEMA.
[Tna3monHbIe KONIeOaHUs B KJIacTepe U3 OoJiee ueM JABYX HAHOYACTHIL.
BiusiHue mia3sMOHHBIX PE30HAHCOB B KJlacTepax HaHOYACTHIL HAa U3JyYEHHE aTOMOB U MOJIEKYII.
Cuibl Ban-nep-Baanbca Mexny m1a3MOHHBIMU HAHOYACTULIAMH.
Bo30y:xenue mia3MOHHBIX pE30HAHCOB B KJIacTEpax HAHOYACTHII.
['urantckoe ycuieHue cBeTa B aTOMHBIX KJlacTepax M KiacTepax HaHOYaCTHLL.
Tema 2. OnTuyeckue cBoicTBa chepUYECKUX YACTHII.
Bo30yxxaenue chepuueckoii 4aCTUIIBI TUMIOJIBHBIM UCTOYHUKOM H3ITyYEHUSI.
Orntuyeckre pe30HaHChl B C(hePUIECKUX YaCTHUIaX MPOU3BOJIBHBIX Pa3MEPOB.
OnTuueckre CBONCTBA CPEepUUECKON YACTHUIIBI TPOU3BOIBHBIX PA3MEPOB.
KBasucraruueckast TeOpusi ONTHIECKUX CBOMCTB CHEPUUESCKUX HAHOUYACTHII.
Bnusinue HenokanbHbIX 3(h()EKTOB HAa ONTUYECKUE CBOMCTBA CHEPHUUECKUX YACTHII.
B3anmoneiicTBre TPOIOTBHBIX U TIOTIEPEYHBIX TIJIA3MOHOB.
OnTuueckre CBONCTBA CHEPUUECKU CIOUCTBIX CTPYKTYP.
Tema 3. [loBepXHOCTHBIE MJIA3MOHBI.
JIByMepHBIE MTOBEPXHOCTHBIE MIIa3MOHBL. OHOMEpHBIE TTOBEPXHOCTHBIC TUIa3MOHBI. Bo30yxeHnue
MOBEPXHOCTHBIX IIJIa3MOHOB. HalOmrofieHne TOBEPXHOCTHBIX IUIA3MOHOB. AHAJIOTHS  MEXIY
CIIEKTPaMH JIOKAJIU30BAHHBIX IJIA3MOHOB M CIIEKTPAMH aTOMOB U MOJIEKYIL.
Tema 4. [1na3moHHbIE CBOIicTBa HaHOC(EPOU/IOB.
[Tna3moHHbBIE pe30HaHCH B cheponaax (KBazucTaTuueckoe npudmmkenue). OnTuyeckue cBOWCTBa
chepounoB. [lmazmonHsle koneOaHuss B chepouganbHbIX 00O0JIOuYKax. VYuér 3(P¢eKToB
3ama3AbIBaHus B HAHOYACTHIIAX CPEPOUAATBHBIX U POJICTBEHHBIX (DOPM.
Tema 5. OnTudeckne cBOiicTBA TPEXOCHOTO HAHOIJLJIMIICOU/IA.
OO0mee perieHre KBAa3UCTATMUYECKOM 3aladdl O IJIa3MOHHBIX KOJNEOAHUAX B TPEXOCHOM
HAHORJUTUTICOUAC. SIBHBIE BBIPAKECHMS IS IJIA3MOHHBIX MOJ| B JIEKapTOBBIX KOOpIMHATAX.
[11a3MOHHBIE pPE30HAHCHl B JIUIMIICOMAEC KOHEYHBIX pa3MepoB (yu€T 3¢ddexToB 3ama3apiBaHus).
OnTHyeckre cBOMCTBAa HAHORJUIUIICOMIa B OAHOPOJHOM BHEIIHEM ToJie. BiusHue MeTaaindeckoro
HaHORJUJTUIICOUA Ha CIIOHTAHHOE U3TTy4YE€HHUE aToMa.
Tema 6. Jlokanu3zoBaHHbIE JIA3MOHbI B MHOTOTPAHHBIX HAHOYACTHIIAX.
OnTudeckre CBOWCTBA AMAIEKTPUUYECKMX HAHOYACTHII B (OpME MPABHIBHBIX MHOTOTPAaHHUKOB
(ITmaToHoBeI Tena). CBOMCTBA JIOKAIM30BaHHBIX IJIA3MOHOB B HAHOYACTHUIIAX CJIOKHOU (POPMBL.

4. TlepeuyeHb Y4eOHO-METOAUYECKOr0 oOOecneyeHUsT JJIsi CAMOCTOSITEIbHOH PadoThI
00y4YAOIIHUXCS 10 TUCHHILINHE



CamocrosiTennbHass paboTa CTYASHTOB SIBISIETCS 0c0o00i (opMoil opraHu3anuu y4eOHOTO
mporiecca, MpeACTaBisAoNmias Cco0OW IUIAHUPYEeMYIO, I[O03HABATENIbHO, OPraHU3allMOHHO U
METOAMYECKH HAMpaBIAEMYI0 JEATENIbHOCTh CTYJIEHTOB, OpPUEHTHPOBAHHYIO Ha JOCTH)KEHHUE
KOHKPETHOTO  pe3yibTara, OCYHIECTBIsIeMyl0 0e3  TIpsAMOi  IMOMOIIM  IPEroaaBaTelis.
CamocrostenbHas pa0oTa CTYJEHTOB SIBISETCA COCTAaBHOW 4acTblo y4eOHOH paboThl M HMMeEeT
LENBI0 3aKpeIUIeHHEe W YIiyOJIeHHE TOJIyYeHHBIX 3HAHUH M HaBBIKOB, MOMCK M NpHOOpeTeHue
HOBBIX 3HaHUH, a TAaKXKe BBIIIOJHEHNUE YUEOHBIX 3aJlaHUM, MOATOTOBKY K MPEICTOALIMM 3aHATHIM U
3auéry. OHa mpeaycMaTpUBaeT, Kak MpaBWiIO, pa3paboTKy pedeparoB, HAMHMCAHUE M 3aAIIUTY
JIOKJIaJIOB WJIM MPOEKTOB, BHIIIOJIHEHNUE TBOPUYECKUX, MHIUBUAYAIbHBIX 3aJaHUH B COOTBETCTBUM C
yuyeOHOIl mnporpamMmoi (TeMaTHMYeCKUM IJIaHOM M3y4YeHMs JUCUMIUIMHBI). Tema s Takoro
BBICTYIIJICHHUSI MOXET OBbITh NpPEUIOKEHa MperojaBaTeieM WIM H30paHa caMHM CTYAEHTOM, HO
MaTepual BBICTYIUIEHHS HE JIOJDKeH JAyOJaupoBaTh JIEKLMOHHBIM Marepuan. PedepaTuBHbI
MaTepHal CIY)KUT JIOTOJIHUTENbHOW HH(OpManue ans paboTbl Ha J1a0OpPAaTOPHBIX 3aHATHUSX.
OcHOBHas 11eJb JaHHOTO BUJa pabOThI COCTOUT B O0YYEHUH CTYIEHTOB METOJ]aM CaMOCTOSITEIbHOM
paboThl ¢ y4yeOHBIM MaTepuasoM. J[JIsl TMOJHOTHI YCBOEHHUS TE€M, BHIHECEHHBIX Ha JIa0OpaTOpHBIC
3aHATHs, TpeOyercs pabora ¢ mepBoucTouHMKamu. Kypce mnpemycMaTpuBaeT CaMOCTOSATENIBHYIO
paboTy CTYIEHTOB €O CIEeUMaIbHOW HayyHOW mureparypoid. Crenyer OTMETUTh, YTO
caMoCTOsiTeNIbHAass paboTa CTYIEHTOB pe3yJbTaTHUBHA JIMIIb TOIJAa, KOIJAa OHAa BBIIOJIHIETCS
CUCTEMATUYECKH, INIAHOMEPHO U LIEJICHAIIPaBJICHHO.

3amaHus U1l CaMOCTOSITENIbHOW paboThl MpeAyCMaTpUBAaIOT HMCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMUHOB M TMOHATUH MO Mpobiematuke Kypca. OHM HaEIMBAIOT Ha MPAKTUYECKYIO paboTy 1o
OPUMEHEHHUI0 M3Yy4aeMOro MarepHaja, MOMCK OuOiIMorpaguueckoro marepuana U 3JIeKTPOHHBIX
MCTOYHUKOB MH(OpMallMyU, WLIIOCTPATUBHBIX MAaT€pHANIOB. 3aJaHUsl 10 CAMOCTOSATEIbHONU padoTe
JIA0TCA [0 TEMaM, KOTOpbIe TPEOYIOT IOMOIHUTEIbHOW IPOPaOOTKH.

OO0t 065EM CaMOCTOSTENTFHON PAOOTHI CTYACHTOB 110 JUCHUIUIMHE BKIIOYACT ayAUTOPHYIO
U BHEAYIUTOPHYIO CAMOCTOSTENIbHYIO Pa0OTy CTYJICHTOB B TEYEHHUE CEMECTPA.

AyIuTOpHas CaMOCTOSITeNbHAasE padoTa OCYIIECTBISIETCS B ()OpME YHUCIECHHOTO PpEIICHHS
TEOPETUYECKUX 3a/ady M0 JUCHUIUIMHE. AYIUTOpHas caMoCTosATeNbHas paboTra obecrieueHa
METOIMYECKUMH MaTeprallaMu.

BHeaynuropHas camocTosiTenbHast paboTa ocylecTBiseTcs B hopmax:

- IOATOTOBKA K YCTHBIM ONPOCaM I10 TEOPHH;

- IOATOTOBKA K YCTHBIM JOKJIaZiaM 110 TEOPHH;

- YUCJIEHHOE pEIIeHNEe TEOPETUUECKUX 3ajiay;

- peleHne JoMalIHe KOHTPOJIbHON pabOTHI;

- IOATOTOBKA K 3aIIuTe pedepaTa U HayuYHbIX IPOEKTOB.

Mamepuanwi, ucnonv3yemole 014 MeKyuye20 KOHMPOJia YCHeGaemMoCmu 00y4aroumuxca no
oucyuniune
IIpumep KOHTPOJILHOM padoOTHI.

KonTponbnas padora 1. Bapuanr 1.
1. BEIYMCAUTB YaCTOTY MMOBEPXHOCTHOIO IIa3MOH-TIOJIIPUTOHA B IBYXMEPHON HAHOCTPYKTYpE.
2. Boruncnuth K03 PUIMEHT yCUIIEHUS ONITUYECKOTO U3JIyUeHUsI B HAHOKJIaCTEpE.
Kpurepun onenuBanus:
3a MpaBWIbHOE pemenne 1 3amaun — 16 6amios,
3a mpaBUJIbHOE peleHue 2 3a1aun — 16 6amos.

Ilepeyennb Tem pedepaton
IToBepxXHOCTHBIE NIa3MOH-TIOJISIPUTOHBI HA TPAHULIE Pa3/iea MEeTaula U IUIJIEKTPUKA
[ToBepxHOCTHBIE MIa3MOH-TIOJISIPUTOHBI B HAHOCTPYKTYpPax
IToBepxXHOCTHBIE MJIa3MOH-TIOJISIPUTOHBI HA TPAHULIE Pa3/€a C HAHOKOMIIO3UTOM
CxeMmbl BO30YKIE€HHS TOBEPXHOCTHBIX MJIa3MOH-TIOISIPUTOHOB
['uranTckoe ycuiieHuE CBETa B aTOMHBIX KJlacTepax
['uranTckoe ycuiieHue cBeTa B KJlacTepax HaHOYACTHII
Hanonnazmonuka
Hanodoronuka

Ilepeyennb BOPOCOB /I CAMOKOHTPOJISI 00y4ar0IIUMHUCS
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42.

Teopus MIa3MOHHBIX KOJICOAHUMN.
Teopus MIIa3MOHHBIX KOJICOAHHH B HAHOYACTHUIAX
Jlokanu30BaHHBIE TUIA3MOHBI B KJIACTEpax HAaHOYACTHII.
Meronp! perieHys ypaBHeHU MakcBeiia i1 4aCTUL IIPOU3BOJIBHBIX Pa3MEPOB.
Mertoapb! pemieHust ypaBHeHHM MakcBesia [yl HAaHOYacTull.
Knaccugukarus nmiua3MoHHBIX KoJeOaHHii B KJIacTepe Ha OCHOBE IJIA3MOHHBIX KOJIeOaHM B
COCTaBJIAIOLIMX €r0 HaHOYACTUIAX.
[Tn1a3MoHBI B KJIacTepe U3 ABYX OJMHAKOBBIX HaHOC)EP.
VYcuneHue JoKalbHbIX MOJIEH B KJIacTepe U3 IByX HaHochep.
[Tna3MoHBI B yaCTULIAX ¢ HECUMMETPUYHBIMUA HAaHOOOOJI0OYKAaMH U B KJIACTEPe U3 IBYX
pa3IMYHBIX HAaHOChED.
[Tna3moHbI B Ki1acTepe U3 AByX Hec(hepruuecKuX HaHOYACTHUI] KOHEYHOro 00bEMA.
[Tna3MoHBI B 00J1aCTH HAHOKOHTAKTA JIBYX ITUIa3MOHHBIX TNl HEOTPAaHMYEHHOTO 00BbEMA.
[Tna3moHHbIe KOe0aHMs B KJIacTepe U3 0oJiee ueM JIByX HAaHOYACTHII.
BiusiHue m1a3sMOHHBIX PE30HAHCOB B KJlacTepax HaHOYACTHIL HAa U3JyYEHHE aTOMOB U MOJIEKYIL.
Cunbl Ban-nep-Baanbsca Mexay mia3MOHHBIMUA HAaHOYACTUIIAMHU.
Bo30y:x1eHue nmia3MOHHBIX pE30HAHCOB B KJIaCTEpax HAHOYACTHII.
['nrantckoe ycusiaeHue CBeTa B aTOMHBIX KJIacTepax M KjlacTepax HaHOYaCTHII.
Ontuueckue cBoiicTBa chepuueckux yactull. Bo3Oyxnenue chepudeckon 4acTHIIBI
JUIIOJIbHBIM UCTOYHUKOM U3ITy4EHHUS.
OnTryecke pe3oHaHCHl B chepHUECKUX YaCTHIIAX MPOU3BOIBHBIX Pa3MEPOB.
OnTuueckue cBoicTBa ChepuuecKoil YacTUIbl IPOU3BOJIBHBIX Pa3MEPOB.
KBa3zucraTrueckast TEOpUSI ONTHYECKUX CBOUCTB C(PepHUUECKUX HAHOYACTHII.
Bausinue HenokanbHbIX 3()()EKTOB Ha ONTUYECKUE CBOMCTBA CHEPUUECKUX YACTHUII.
B3aumoseiicTBue NpoioibHBIX U MONEPEUHBIX MII1a3MOHOB.
OnTuueckue cBOcTBa ChepuuecKr CIOUCTHIX CTPYKTYP.
[ToBepXHOCTHBIE MJIa3MOHBI.
JIByMepHbIe TOBEPXHOCTHBIE IJIa3MOHBI.
OpnHoMepHbIE TOBEPXHOCTHBIE TIa3MOHBI.
Bo30y:x/1eHre MOBEPXHOCTHBIX MJIa3MOHOB.
Habumronenne noBepXHOCTHBIX MJIa3MOHOB.
AHaJorus MeX1y CeKTpaMH JIOKAJIM30BAHHBIX IIJIa3MOHOB U CIIEKTPAMU aTOMOB M MOJIEKYJI.
[1na3mMoHHBIE CBOMCTBA HAHOC(HEPOUIOB.
[Tna3MoHHBIE pe30HaHCHI B chpeponax (KBa3UCTaTUUIECKOE MPUOIHKEHHUE).
Orntuueckue cBoMCTBa ChEpOUIOB.
[Tna3moHHbIe KOJe0aHMs B cepOorIaIbHBIX 000J0UKaX.
Vuér a¢pexToB 3ama3apIBaHUS B HAHOYACTUIIAX CPEPOUIATIBHBIX U POJICTBEHHBIX (OPM.
OnTHyeckne cBONCTBA TPEXOCHOIO HAHORIIIMIICOUAA.
O011ee penieHre KBa3UCTaTUYECKON 3a/1aui O MJIa3MOHHBIX KOJIEOAHUSIX B TPEXOCHOM
HAHODJUIAIICOUIE.
SIBHBIE BBIpaXKEHUS AJIS IUIA3MOHHBIX MOJI B JIEKaPTOBBIX KOOPJMHATAX.
[Tna3MOHHBIE PE30HAHCHI B DJUTUIICOU/IE KOHEUHBIX pa3MepoB (YUt 3(h(peKkToB 3ama3abIBaHus).
OnTHyeckue CBONCTBA HAHOAIIJIUIICOUIA B OJHOPOIHOM BHEIITHEM IOJI€.
BnusiHue MeTamMueckoro HaHOAJUIMIICOU A Ha CIIOHTAHHOE U3JIy4eHHUE aToMa.
Jlokann3oBaHHbIE MJIa3MOHBI B MHOTOTPAHHBIX HAaHOUYACTHIIAX.
OnTHueckue CBOMCTBA IUAIEKTPHUUECKUX HAHOYACTHIL B (POpMeE NMPaBHIIbHBIX MHOTOTPAHHUKOB
(ITnaToHOBBI TENA).
CBoiicTBa JIOKaIM30BaHHBIX MJIA3MOHOB B HAHOYACTHUIIAX CIIOKHOU (POPMBI.
Hna camocmoamenvHoli OO20MOEKU K 3QHAMUAM N0 OUCYUNTUHE PEKOMEHOYENCA
UCnob306amb yueOHO-MemoOuecKue Mamepuabl:
Antynun, K. K. OnTtuka HaHOCTpYyKTYyp M HaHoMarepuanoB : yueOHoe mocobue / K. K.
AntyHuH. - 2-e¢ usn. - M. : Jlupexkr-Menua, 2014. - Y. 1. Mukpockonuyeckie ypaBHEHUS
anekTpoauHaMukH. - 82 ¢. - ISBN 978-5-4475-0322-2 ; To xe [Dnekrponnsiit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=240553.




2. Anrynun, K. K. Ontuka HaHOCTPYKTYp M HaHoMmarepuajoB : ydyeOHoe mocobme / K. K.
AntynuH. - 2-¢ w3a. - M. : [upekr-Menma, 2014. - Y. 2. VYpaBHeHHS IJii aTOMHBIX
nepemeHHbIX. - 61 c. - ISBN 978-5-4475-0323-9 ; To xe [DnektponHsrii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240554.

5. IlpumepHble OLCHOYHbIE MAaTepHAJbI ISl IPOBeJeHUs] TeKyllero KOHTPOJs
YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTecTALUMM 00y4alOIMXCH M0 JMCUHUILIHHE
Oprannsanus v NpoBeJleHHe aTTeCTAllMU CTyAeHTa

®I'OC BO opueHTHpOBaHBI NPEUMYIIECTBEHHO HE Ha COOOIICHHE OO0ydJaromeMycs
KOMIUIEKCAa TEOPEeTUYECKUX 3HaHHW, HO Ha BbIpaOOTKY Yy OakajaBpa KOMIETCHUUNA —
JMHAMUYECKOT0 Habopa 3HAaHWM, YMEHHUN, HABBIKOB M JIMYHOCTHBIX KAueCTB, KOTOPHIE MO3BOJISAT
BBIIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJda U YCHEHIHO NpOoQecCHOHAIbHO
pean30BbIBATHCS.

B mporecce oneHku 6akanaBpoB HCIOIb3YIOTCS KaK TPAIUIIMOHHBIE, TAK U MHHOBAIMOHHbBIE
TUNBI, BUABl W (QopMbl KOHTpoJds. Ilpu STOM MOCTENEHHO TPATUIMOHHBIE CpPEICTBA
COBEPILECHCTBYIOTCSI B pYyCl€ KOMIIETEHTHOCTHOTO IOAXO0Jda, a WHHOBAlMOHHBIE CpEICTBA
aJJalITUPOBAHBI JUIsl IOBCEMECTHOTO PUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Leabp npoBegeHHsi aTTeCTAMM — IPOBEPKAa OCBOEHUS 00OPa30BATEIHHOM IMPOTPAMMBI
JTVCIATUTMHBL Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.

THNBI KOHTPOJIS:

Texywmasi arrecrauMsi: TIpeJICTaBleHa CICIYIOIUMH paboTaMu: OTYETHOCTH IO
71a060paTOPHBIM 3aHSATHUSIM.

IIpomexyTouHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPa M 3aBEpIIAET U3yUCHHE
JTUCIUIUIMHBI, TOMOTaeT OIEHUTh Oojee KPYNHbIE COBOKYIMHOCTH 3HAHUW M  YMEHHIA,
(dopMupOBaHUE ONPEACTIEHHBIX KOMIIETEHIIUH.

OLEHOYHBIMHM CPEJICTBAMHM TEKYIIETO OLEHUBAHMS SIBJIIOTCS: YCTHBIE ONPOCHI MO TEOPHH,
pemeHne 3anad, (U3NYECKHE AMKTAHTHI, IBpUCTHYECKas Oecema MO TeMe 3aHATHS, TPYIIOBOE
oOCyXJIeHHE TEeMbI 3aHATHUS, 3alluTa pedepara WIM MPOEKTa, KOHTpoibHas padora. KoHTpoib
YCBOEHHUS MaTepuasa BeIETCs PErysipHO B TEYEHHE BCErO CEMECTpa Ha JJaOOPaTOPHBIX 3aHATHSIX.

Ne CPEJCTBA OLIEHMBAHU, OO0pazoBarenbHbIe

m/r | HCHOJIb3yeMble JUls TeKYLIero OLEHHBAHHS MOKa3aTeIs Pe3YIIbTATHI AHCLHIITHHBL
(hopmupoBaHKSI KOMIIETEHITUU

1 | Ouenounsie cpencrsa is tekymei arrecrauuu | OP-1 3HaeT TeopHI0 KBAHTOBOH ONTUKH

OC-1 ycTHBIH OIIpoC 10 TeOpuH, HaHOCTPYKTYp;

OC-2 pa3HOypOBHEBBIE 3a/[a4H U 3a1aHUS, OP-2 ymeer pemiats 3ajaud KBaHTOBOM
OC-3 pusnyeckuii TUKTAHT, ONITUKU HAaHOCTPYKTYD;

OC-4 >Bpucruyeckas Oecena, OP-3 Brazeer ciocobamu pelieHus 3a1a4
OC-5 rpynmoBoe 00cyXkIeHHE, KBAaHTOBOU ONTHUKU HAHOCTPYKTYP.

OC-6 3amura pedepara U IPOEKTA,
OC-7 xoHTpoOJIbHAs paboTa

2 OueHovHbIE CpeACTBA AJIS IPOMEKYTOYHOM
aTTecTanuu
3a4€T
OC-8 3auér B (hopMe yCTHOTO coOECeTOBaHUS
110 BOIIPOCaM

Onucanue OIICHOYHBIX CPCACTB U HGO6XOI[I/IM01"O O60py,[[0BaHI/IH (ILCMOHCTpaI_II/IOHHOFO
MaTepHana), a TaK XK€ Impoucayposl W KpUTCPUHU OLUCHHUBAHUA HWHAUKATOPOB OOCTHXKCHUA
KOMHCTCHI_II/Iﬁ Ha PAa3/IMYHbIX 3Talax HX (I)OpMI/IpOBaHI/IH B IIpOLECCC OCBOCHUMA O6pa30BaTCJ'ILHOI71
ImporpaMMbl IpEACTaBJICHBI B q)OHJIG OLCHOYHBIX CPEACTB AJIA TCKYIIETO KOHTPOJIA YCIIEBACMOCTHU
nu HpOMCX(YTOQHOﬁ arTeCTalyu 1o JUCIUIIIINHC «KBaHTOBas ONTHKA HAaHOCTPYKTYP».

Mamepuanst, ucnov3yemle 011 meKyuie20 KOHMPOaA YCResaemocmu 00yuaruuxcsa no
oucuuniune
Marepuansl Juist Oprauu3aliy TeKYyIIeH aTTecTalliy IPeICTaBlICHbI B II. 5 TPOTrpaMMBl.




Mamepuanwi, ucnonv3yemoie 0711 RPOMEHCYHIOUHO20 KOHMPOJIA YCNECAEMOCHIU 00YyUAIOUWUXCA
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no oucyuniutne
OC-8 3auéT B popMe ycTHOTO cobece0BaHUSA 10 BOMPOCAM
IlepeyeHb BONPOCOB K 3a4€Ty

[Tna3mMoHHBIE KOJIe0aHHsI B HAHOYACTHUIIAX.
Jlokanu3oBaHHbIE MJIa3MOHBI B KJIaCTepax HaHOYACTUII.
MerTtobl penienns ypaBHeHU MakcBesuia 1)1 4acTHILL TPOU3BOJIbHBIX Pa3MEPOB M HAHOYACTULL.
Knaccudukanus miasMoHHbBIX KoieOaHul B KlacTepe Ha OCHOBE IUIa3MOHHBIX KosieOaHuil B
COCTaBJISIIOLIUX €0 HAHOYACTHIIAX.
[Tn1a3MoHBI B KJIacTepe U3 IBYX OJUHAKOBBIX HaHOC]EP.
YcuiieHre OKaabHBIX MOJeH B KilacTepe U3 IByX HaHochep.
[T1a3MOHBI B YaCTHUILIAX ¢ HECUMMETPUYHBIMUA HAHOOOOJIOYKAMH U B KJIacTepe U3 ABYX
pa3auuHbIX HaHochep.
[Tna3MoHBI B KJ1acTepe U3 IByX Hec(hepruuecKuX HaHOYACTHI] KOHEYHOTO 00BEMA.
[T1a3MoHbI B 00J1aCTH HAHOKOHTAKTa ABYX MJIA3MOHHBIX Te€Jl HEOTPAHUYEHHOTO 00BEMA.
[Tna3mMoHHBIE KOTeOaHMs B KJIacTepe U3 Ooiee 4eM JIByX HAaHOYACTHII.
BnusiHue nia3sMOHHBIX PE30HAHCOB B KJIACTEpaxX HAHOYACTHUIL HA U3TYyYSHHE aTOMOB U MOJIEKYIL.
Cunel Ban-nep-Baanbsca Mex 1y mi1a3MOHHBIMU HAaHOYACTHULIAMHU.
Bo30y>xaeHue nia3MOHHBIX Pe30HAHCOB B KJIaCTEpax HAaHOYACTHII.
['uranTckoe ycuiieHue CBeTa B aTOMHBIX KJIacTepax M KiacTepax HaHOYACTHII.
OnTuueckue cBoMcTBa chepuueckux yacTuil. Bo3Oyxaenue cepudeckoii 4acTUIIbI
JUIIOJIbHBIM HCTOYHUKOM H3JTy4EHHUSL.
OnTuueckre pe30HaHCHl B CPepUIECKUX YACTHUIIAX TPOU3BOIBHBIX PA3MEPOB.
OnTrueckue cBOCTBa CPeprUIeCcKOi YaCTUIBI IPOU3BOIBHBIX Pa3MEPOB.
KBazucrtarnueckas TeOpusi ONTUYECKUX CBONCTB CPEPUUECKUX HAHOUACTHII.
Bnusiaue HenokanbHbIX 3()()EeKTOB Ha ONTHYECKHE CBOMCTBA C(HEPUIECKIX YACTHII.
BzaunmopeiicTBie npo10JIbHBIX U OTIEPEYHBIX M1a3MOHOB.
Orntrueckne CBOMCTBa CHEPUIECKHU CIOUCTHIX CTPYKTYP.
IToBEpXHOCTHBIE MJIa3MOHBI.
JIByMepHBIE€ TOBEPXHOCTHBIE MJIA3MOHBI.
OnHOMEpHBIE TOBEPXHOCTHBIE TUIA3MOHBI.
Bo30yxneHue moBepXHOCTHBIX MJIA3MOHOB.
HaOGnroeHue noBepXHOCTHBIX TIa3MOHOB.
AHaJorus MeX1y CrieKTpamMH JIOKAIM30BaHHbIX [JIa3MOHOB U CIEKTPaMU aTOMOB M MOJIEKYJI.
[Tna3mMoHHBIE CBOIICTBa HAHOC(HEPOUIOB.
[Tn1a3smoHHBIE pe30HaHCHI B cheponax (KBa3uCTaTHYecKoe MpUOIKEeHNE).
OnTuueckue cBoicTBa cheponI0B.
[TnazmoHHbIe KOTeOanus B chepouIaIbHbIX 000J0UKaX.
VYuér 3¢ppexToB 3ana3apIBaHKsI B HAHOYACTUIAX CPEepOUTATBbHBIX U POACTBEHHBIX (HOpM.
Onruyeckre CBOMCTBAa TPEXOCHOTO HAHOAJUIMIICOUA.
Oob1ee peneHre KBa3UCTaTHUECKON 3a1auil O TJIa3MOHHBIX KOJIEOaHUSAX B TPEXOCHOM
HAHOJJUIUIICOUIE.
SIBHBIE BBIpAKEHUS AJIS IUIA3MOHHBIX MOJI B IEKAPTOBBIX KOOPAMHATAX.
[11a3MOHHBIE PE30HAHCHI B AIIJTUIICOU/IE KOHEUHBIX pa3MepoB (YUET 7 (EKTOB 3ara3/ibIBaHus).
OnTryeckue cBONCTBA HAHOAIIUIICOUA B OJHOPOIHOM BHEIIIHEM IOJIE.
BnusiHue Metaminueckoro HaHOAIIIUIICOM/Ia Ha CIOHTAHHOE U3JIyYeHUE aToMa.
Jlokann3o0BaHHBIE MJITA3MOHBI B MHOTOTPAHHBIX HAHOYACTHIIAX.
OnTHueckre CBONCTBA AUAIEKTPUUECKUX HAHOUACTHUI B (hOpMe MPaBUILHBIX MHOTOIPaHHUKOB
(ITnatoHOBEI TENA).
CBolicTBa JIOKaJTM30BaHHBIX MJIA3MOHOB B HAHOYACTUIAX CIIOKHOU (DOPMBI.

B KoHIle M3y4yeHUsT TUCIMIUIMHBI MOJBOAATCS UTOTH PAaOOTHI CTYIEHTOB Ha JEKIMOHHBIX H

71a00paTOPHBIX 3aHATUIX MYTEM CYMMHUPOBAaHUSI 3apa00TaHHBIX OAJIJIOB B TEYEHUE CEMECTpa.



Kpurepun ouneHuBaHusi 3HAHU 00y4aK0IIMXCH 10 TUCUMUIIJIMHE

DopmMupoBaHue 0ANJIbHO-PETHHTOBOM OIIEHKH PAad0ThI 00y4al0IHUXCS

a Ilocemenue | Iocemenue Pabora Ha 3a4ér
§ JCKIHHA 1a00paTOPHBIX | JTA0OPATOPHBIX
2 3aHATHI 3aHATHAX U
o TEKYIIUH KOHTPOJIb
10 | Pa3baitoBka 1o 6*1=6 10*1=10 152 Ganna 32 Gamia
BHJIaM padoT OaJu10B OaJu10B
CyMMapHBbIit 6 GamioB 16 6aimoB 168 6amna 200 6anmoB
MaKCHUMaJIbHBINA O

Ilo pe3ynpraTaM IPOMEKYTOUHBIX aTTECTALMH CTYIEHTY 3aCUUTBIBACTCS TPYLOEMKOCTH B
3a4€THBIX eAuHMIax. CTYJICHT MO y4eOHOM MUCIMILIMHE MOJIy9YaeT OTMETKY COTJIAaCHO CIICAYOIeH
Ta0IuIE:

basiel (2 3a4€THBIE €AUHUIIBI)
«3a4YTEHO» 101-200
«HE 3a4TECHO 0-100

6. MeTtoanyecKkue yKazaHus VIl 00y4alOLIMXCsl 10 OCBOCHHIO THCIHMIIIMHBI

VYcnenHoe uzydeHue Kypca TpeOyeT OT CTyI€HTOB MOCEIICHUs JIEKIUNA, aKTUBHON paboThl Ha
71a00paTOPHBIX 3aHATHUAX, BBHIIOJIHEHUS BCeX Y4eOHBIX 3aJjaHMi IperojaBaTelis, 03HAKOMJICHHUS ¢
0a30BbIMH y4eOHUKAaMU, OCHOBHOW U JIOTIOJIHUTEIILHON JINTEPATYPOil.

OcHOBHOW (GOpMOHN H3IIOKEHHMsS MaTepuana Kypca sBIstOTCs Jekuuu. Kak mpaBuio, Ha
JIEKIIMM BBIHOCHUTCSI OCHOBHOM IIPOTrpaMMHBIN Marepuan Kypca. HacTe marepuasia BBIHOCATCS IS
CaMOCTOSITEJIbHOTO M3YYEHHUsl CTYIAEHTaMH C HENPEMEHHBIM, COOOLIEHMEM UM JMTEpaTypHBIX
HUCTOYHUKOB W METOAMYECKHX pa3paboTok. Ha mpakTHYecKux 3aHATHUSX paccMaTpUBAIOT
(bparMeHTbl TEOpHH, TPEOYIOLIME CIOXKHBIX MaTeMaTHMYECKUX BBIKIAJOK, pa3jIMYHbIe METOMAbI
pelieHus 3a1a4y U Haubojiee TUNMMYHBIE 3aaun. [l 3aKpernieHusl Marepualia, paccMaTpUBaeMoro
Ha IPAaKTHUYECKUX 3aHATUAX, CTYIEHTHI IOJIYy4arOT NOMAIIHWE 3aJaHus B BUAEC psaAa 3a1ad u3
COOTBETCTBYIOIIMX 3a/1a4HUKOB.

Ha nexkuusax wusydaercs Marepuand [0 OCHOBOIIOJATalOIIMM BOIPOCAM  JIUCLHUILIUHEI,
pacKpbIBaeTCA UX NPaKTUYECKasi 3HAYNMOCTb. B X0/1€ IpOBEIeHUs JIEKIIUN UCIIOIb3YIOTCS TPUEMBI
U MeToAbl NpobieMHOoro oOydeHus. Ha mnpakTHYecKMX 3aHATHAX pacCMaTpUBAOTCS METOJIbI
pemeHus MNpUKIAIHBIX 3a4ad, IPOBOJWUTCA AHAIN3 IIOJYYEHHBIX pe3ysabTaroB. B xonxe
NPAaKTUYECKOT0 3aHATUS OJJHOBPEMEHHO NpeciiefyeTcs 1iefib pacluIMpeHust U yriyOJeHus 3HaHUH,
MIOJIyYEHHBIX Ha JIEKLHH.

IIpn M310K€HUHM TEOPETHUYECKOr0 MaTepuasa Ha JIEKIWH, a TaKKe IIPU pELICHUU 3aJady Ha
NPAKTUYECKUX 3aHATUSAX IS JAEMOHCTpalud rpa@ukoB, OO0y4armolMX MporpaMM U T.I.
PEKOMEHIYETCs UCII0JIB30BAaTh KOMIIBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAHOBKY.

3anuch JieKHMM — oJHa U3 (OpM aKTUBHOM CaMOCTOSATENbHOW pPabOThl CTYAEHTOB,
TpeOyrolasi HaBBIKOB U YMEHHsI KpPaTKO, CXEMaTH4YHO, MOCJIEA0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJIOXKEHHS, BBIBO/BI, 00001IeHHs, POPMYIHPOBKUA. B KOHIle JeKIuU MperoaaBareib
ocTaBJIsIeT BpeMs (5 MUHYT) JUIsl TOTO, 4TOOBI CTY/I€HTHI HMEIIM BO3MOXKHOCTh 33/1aTh YTOUHSIOIIUE
BOIIPOCHI II0 M3y4yaeMoMy Marepuaiy. M3-3a HEeI0CTaTOYHOro KOJIMYECTBA AyAUTOPHBIX YacOB
HEKOTOpbIe TE€MBbl HE YyHAaeTcs OCBETUTh B IOJHOM OOBEME, MO3TOMY IperojaBarelib, M0 CBOEMY
YCMOTPEHHIO, HEKOTOPhIE BOMPOCHI BBIHOCUT Ha CaMOCTOSATENIbHYIO paboTy CTYAEHTOB, PEKOMEHTys
Ty WIM UHYIO Jureparypy. Kpome 3Toro, ams Jydiniero OCBOEGHHS MaTepHajga M CHCTEMAaTHU3alUH
3HAaHWH M0 JAUCHUILIMHE, HEOOXOIUMO MOCTOSIHHO pa3dupaTh MaTepHalibl JEKIMH M0 KOHCHEKTaM U
y4ueOHBIM MocoOusiM. B cirydae Heo0X0IuMOCTH 00paIaThes K MPenoAaBaTeNio 32 KOHCYJIbTallueH.

Pexomenayercss mocne KaxaoW JIEKIMH O(QOpPMILITH KOHCHEKT Jekmwid. Ilepem kaxxmoid
JeKIMeN MPOYUTHIBATh KOHCIIEKT MPEIbIIyIel JIEKIUU, YTO CIOCOOCTBYET JyUIlIeMy BOCHPUSTHIO
HOBOT'O MaTepHaa.



Jlexuuu MMEIOT B OCHOBHOM OO30pHBIM XapakTep W HallelieHbl Ha OCBelleHHEe Hauboiee
TPYOHBIX M JHUCKYCCHOHHBIX BOIPOCOB, a TaKXKe NPU3BaHBI CIOCOOCTBOBATH (HOPMHUPOBAHHIO
HaBBIKOB pabOThl ¢ HayuyHOU nutepaTypoi. [Ipeamonaraercss Takke, YTO CTYACHTHI MPUXOAAT Ha
JICKIMH, TPEABAPUTEIBHO MPOPadOTaB COOTBETCTBYIOUIMH y4eOHBIH MaTepHai MO MCTOYHUKAM,
PEKOMEHTyeMbIM IIPOTPaMMOIA.

HaunbGonee BakHble pa3zenbl Kypca BBIHOCSATCS Ha IpakTH4ecKue 3aHsaTus. Ha kaxaom
3aHATUM TpeJJIaracTcsi HECKOJbKO 3adad. YacTh 3ajgad pemiaeTcsl Ha 3aHATUU C MOAPOOHBIM
0o0CYy)XJIEHMEM METOJa U IOJYy4YEHHBIX pe3yabTaToB. OcCTalbHblE 3aJaud CTYAEHT pEIaeT
camocTosTenbHOo. [ 3a4éra KOHTPOJBHOM pabOThl CTYAEHT JOJDKEH 3alllUTUTh BCE 3aJaHusl.
[IpenycmoTpena 3amuta pedepata.

[IpakTuyeckoe 3aHATHE — BaXKHEWIIas (GopMa CcaMOCTOATENbHON pabOThl CTYJEHTOB Hal
Hay4YHOM, y4eOHON W MEePUOAMYECKON JIuTepaTypoil. IMEHHO Ha MPaKTHUYECKOM 3aHSATUU KaXIbld
CTYACHT HMMEET BO3MOXKHOCTh IPOBEPHUTH TIYyOMHY YCBOEHHS Y4eOHOTrO MaTepualna, IMOKa3aTh
3HAaHUE KaTeropHii, MOJIO)KEHUH U MHCTPYMEHTOB MPOGECCHOHAIBHON IESITeNbHOCTU. Y4YacTue B
IPAKTUYECKOM 3aHSITUM MO3BOJSET CTYIACHTY COEAMHUTH IOJYYEHHBIE TEOPETHUUECKHUE 3HAHUS C
pellleHneM KOHKPETHBIX MPaKTHUECKUX 3aJad M Mojeied B obnmactu mpodeccHoHaIbHON
nesTenbHOCTH. [lpakTuyeckue 3aHATUS B paBHOW Mepe HalpaBieHbl HAa COBEPLICHCTBOBAHUE
WHIUBUAYaAIbHBIX HABBIKOB PEIICHUS] TEOPETHUUECKUX W MPHUKIAIHBIX 3a/1a4, BRIPAOOTKY HABBIKOB
MHTEJJIEKTYaJIbHOU paboThl, a TaKke BeAeHUs AUCKyccuil. KoHKpeTHbIe MPONopLun pa3HbIX BUJIOB
paboThl B TpymIe, a Takke CHOCcOObI MX OLIEHKH, OINPEAENSIOTCS IMpernojaBaTelieM, BeIyIIUM
3aHSTHSL.

IMoaroroBka K NpaKTUHYECKHUM 3aHATHSM.

[Ipy MOAroTOBKE K NPAKTUYECKUM 3aHATHUSAM CTYAEHT JOJDKEH H3YyYUTh TEOPETUYECKUI
MaTtepuag Mo TeMe 3aHATHUSA (MCIOJIb30BaTh KOHCIHEKT JIEKLWH, M3YyYUTh OCHOBHYIO IJIUTEpaTypy,
03HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOil, P HEOOXOIMMOCTH JIOTIOJIHUTh KOHCIEKT, JIesiasi B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPAaTYpHbIX HCTOYHUKOB). B ciydae 3arpyaHeHuid,
BO3HUKAIOIIMX TIPH OCBOCHHM TEOPETUYECKOr0 Marepualia, CTYACHTY CJeayeT oOpamiaTbes 3a
KOHCyNbTalluel K IMpernojaBarento. Mas Ha KOHCYNIbTalMi0, HEOOXOAMMO XOpPOIIO MPOAyMaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hauane npakTU4ecKoro 3aHsATHUs MPENoJIaBaTellb 3HAKOMHUT CTYJIEHTOB C TEMOM, OrJallaeT
IUIaH TIPOBEACHUS 3aHSTHUS, BbIIACT 3a7aHus. B TeueHne OTBEAEHHOrO BPEMEHM Ha BBINOJIHEHHE
paboThI CTYACHT MOXKET OOpaTUThCS K MPENoJaBaTelio 3a KOHCYIbTAallued WM pa3bsCHEHUsMU. B
KOHIIE 3aHTHS POBOAUTCS IIPUEM BBIIIOJHEHHBIX 3aJIJaHU, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbpTaThl BHIMONHEHHS TPAKTUYECKUX 3aJ]JaHUN OLIEHUBAIOTCS B Oaiax, B COOTBETCTBUH C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHHUBEPCHUTETA.

OCHOBHBIM METOJIOM OOYYEHHUs SIBIIE€TCS CaMOCTOsTENIbHAs padoTa CTYJIEHTOB € Y4eOHO-
METOIMYECKMMH MaTepralaMy U HAy4HOH JINTEepaTypoil.

PekoMenzoBaHHas TmpemojaBaTeNssMU JUTepaTypa M ydeOHble TOCOOHS — CIy>KaT
MH(OPMALIMOHHON OCHOBOM M TO3BOJISIOT PETYJSIPHO 3aHUMAIOLIMMCSl CTYJIEHTaM YCBauBaTh
JEeKIIMOHHBIN MaTepuai. [[ns obecrieueHuss TepMUHOIOIMYECKON OJTHO3HAYHOCTH yueOHOe mocodue
COJIEP’KUT CJIOBapb OCHOBHBIX TEPMHUHOB, UCHOJB3YeMbIX B HEM. Kpome Toro, mporpamMmma Kypca
JIEKLUH COAEPKUT BOIIPOCHI 111 CAMOKOHTPOJISL.

CamocTrosTenbHas paboTa CTY/IEHTOB MOJIpa3yMeBaeT BBINOJIHEHHUE CTYJIEHTaMHU JOMAIHEro
3a/laHdsl B BUJE pEIIeHUsS HEOOXOAMMOTO MHUHUMYyMa 3a7ad W3 COOpHUKA M MPaKTUYECKHX
3aHATUN, KOHCYJIbTALUN U aHaJIW3a UX PEUICHUs] COBMECTHO C IPEIoaBaTeseM.

KonTponb camocTosTenbHON (BHEAyIUTOPHOHW) paboThl — HAmMUCaHHWE W 3alIuTa pedepara,
BBICTYIUICHHE C JIOKJIa/I0M Ha MPAKTUYECKUX 3aHATHUSIX, pELIEHHE KOHTPOIbHON padOoTHI.

B mporiecce oreHMBaHUS MHCHMEHHBIX KOHTPOJIBHBIX U CaMOCTOSTEIBHBIX paboOT mpu
pa3fiesieHuu 3aJaHusl Ha JIeHCTBUS NpU OLEHUBAaHUU 3a OCHOBaHUE Oepércs cieayromas
MPOLICHTHAS 1IKaJIa:

91-100 % ot ymciia MyHKTOB — OIleHkKa "5",
74-90 % oT uncia MyHKTOB — OleHKa "4",
60-73 % OT Yncia MyHKTOB — OoreHKa "3",
40-59 % ot uncna myHKTOB — OlleHKa "2",



0-39 % ot uncna myHKTOB — oreHka "1".

CTyaeHTy MO>KHO TTOCTaBUTh OLIEHKY BBIIIE, €CJIM CTYACHTOM OPUTMHAIBHO BBIIIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYy4YEHHUs SIBJIICTCS CaMOCTOsITEIbHAs padoTa CTYACHTOB C ydeOHO-
METOAMYECKHMMH MaTepHallaMHi U HAYy9HOU JTUTEPATypPOH.

OCHOBHBIM METOJIOM OOYYEHHUs SIBJIETCSI CaMOCTOATENbHAs padoTa CTYIEHTOB C Y4eOHO-
METOAMYECKHUMH MaTepHalaMH U HAy9HOU JTUTEPATypOH.

PexomeHanmu A CTyIeHTa BKIIIOYAIOT B ce0s ClIeAyIOIIEee:

- o0s3arenbHOE TIOCEIIEHWE JIGKIMH BEAYIIEr0 IMpenojaBareis; JEeKIMA — OCHOBHOE
METOAMYECKOE PYKOBOACTBO NPHU HM3YYEHUHM JUCLUIUIMHBI, HauOoJiee ONTUMAIbHBIM 00pa3oM
CTPYKTYPUPOBAHHOE U CKOPPEKTUPOBAHHOE HAa COBPEMEHHBIM MaTepuall; B JIEKIIUU IITyOOKO U
noapoOHO, apryMEHTHPOBAHO M METOJOJOTHYECKHM CTPOrO paccMaTpHUBAIOTCS TJIaBHBIC
npoOjaeMbl TEMbl;, B JIEKLUUU JAIOTCS HEOOXOIUMBIE pa3Hble IOAXOAbl K HCCIEAYEMbIM
npoOaemMam;

- MOJrOTOBKY M aKTHBHYIO pabOTy Ha NMPaKTHUECKUX 3aHATHUAX; MOJArOTOBKA K MPAKTHUECKUM
3aHATUSAM BKJIIOYACT MPOpPadOTKY MaTepuanoB JIEKIWH, pEKOMEHJOBAaHHOW y4eOHOU
JUTEPATYpHl, @ TAKXKE BHIIIOJIHEHUE 33/1aHUI HAa CAMOCTOSTEIIbHOE PELICHUE 3a/1a4.

MeTtoanyeckie peKOMEHAANNU 10 MOArOTOBKE K MPAKTHYECKUM 3aHATUAM. [IpakTHueckoe
3aHATHE BKJIIOYaeT B ceOsl Ba BUAa palboT: MOJIrOTOBKY COOOLICHHS M ydacTue B OOCYXIECHUH
npoOJemMbl, 3aTpoHyTOM cooOmenneM. OCHOBHOW BuJl pabOThl HAa 3aHATHU — Y4YacTUE B
00CyXIeHUH MPOOIEMBI.

BricTymuieHust Ha MPAKTHYECKUX 3aHATUSAX JODKHBI OBITH IO BO3MOYKHOCTH KOMITAKTHBIMHU U
B TO JX€ BpeMsl BpasyMHUTEIbHbIMH. Ha mnpakTHueckoM 3aHATHUHM UAET IPOBEpPKA CTENEHH
NPOHUKHOBEHUS B CYTh MaTepHaia, oocyxnaemoi mpodiemsl. [Toatomy Oecena Oyaer uaTH He 1O
COJIEpKAHUIO IPOUYUTAHHBIX Pa0OT; MpenojaBareib OyAeT CTaBUTh IPOOJIEMHbIE BOIIPOCHI.

[To oxOHUaHWM TIPAKTHYECKOTO 3aHATHS K HEMY CIEAyeT oOpaTHThCs emé pa3, TOBTOPUB
C/I€JIaHHbIE BBIBOJIBI, MPOCIEAUB JOIMKY HX IOCTPOEHHUS, OTMETHB IOJOXEHHUs, JeKallue B HUX
OCHOBE — JJISl 9TOTO B TE€UYECHHUE 3aHATHUS CJEIyeT JeNaTh HeOOJbIIue MOMETKH. Takum o0Opaszom,
IPAaKTUYECKOE 3aHATHE HE MPOUIET JapoM, 3aKpeIUIeHUE pe3yJbTaToB 3aHATHS BEAET K JIydlleMy
YCBOGHHIO MaTepuaia W3YYeHHOH TeMbl M Jydllell OpHeHTalmuu B CTPYKType Kypca.
Beienpuenénnas nporenypa A0KHA MPAKTUKOBAThCS PEryJIIpHO — CTaOWiIbHAS U MPHIICKHAS
paboTa B TeueHHe cemecTpa OyIeT 3aJI0roM ycrexa Ha CECCHH.

Mertoanyeckre YyKazaHus 10 OpraHU3alMM M TPOBEIEHUIO CaMOCTOATENBbHOM paboThI
dopMynmupyroTCS B BHIE 3aJaHUN UL CAMOCTOSITENIBHOM PabOTHI, MpPeIyCMaTpPUBAIOIINX
UCIOJIb30BaHUE HEOOXOIUMBIX TEPMUHOB M MOHATHH 10 mpoObieMaTuke Kypca. OHU HaleNuBaIOT
Ha IPAaKTHUYECKYIO padOTy MO NMPUMEHEHHUIO U3Y4aeMOro maTepuana, Mouck oudanorpaduueckoro
MaTepuaja M JJIEKTPOHHBIX HMCTOYHUKOB MH(OpMAIMM, WIIOCTPATUBHBIX MaTepHaloB. OTH
3aJaHusl TakKe OPHUEHTHUPYIOT Ha HAlMCaHWE KOHTPOJBHBIX paboT, pedepaToB. 3amaHus I10
CaMOCTOSITENIbHON paboTe TA0TCs 10 TeMaM, KOTOpble TpeOyIoT JOMOIHUTEIbHOMN MPOPabOTKH.

[ToaroroBka K yCTHOMY JAOKJIAYy.

Jlokmagpl fAenaroTcsl MO KaXIOM TeMe C LENbl0 MPOBEPKH TEOPETUYECKUX 3HAHUMN
oOyyJaroIerocsi, €ro CHocoOHOCTH CaMOCTOSITEIbHO NPHOOpeTaTh HOBBIE 3HAHMSA, pPabOTaTh C
UH()OPMaIMOHHBIMH PECYpCaMy M U3BJIEKaTh HY)KHYIO HH(opMaLuio.

Jlokmampl  3achyIlIMBAIOTCS B Hayaje MPAKTUYECKOTO 3aHATHS IOCIHe  W3y9YEeHUS
COOTBETCTBYIOIIEH TeMbl. [IpofomKUTENbHOCTh JOKIaa HE JIOJDKHA MPEBBILATh 5 MUHYT. Temy
JOKJIaJIa CTYJICHT BRIOMPAET TIO JKEJIAHUIO M3 TIPETIOKEHHOTO CITHCKA.

[Tpu monroroBke NOKJIaga CTYIEHT AOJDKEH M3YYUTh TEOPETUUYECKHH Marepuall, UCIOJb3Ys
OCHOBHYIO U JIOTIOHUTENIFHYIO JTUTEPaTypy, OOs3aTeNbHO COCTaBUTH IUIAH JOKJIana (IepedeHb
paccMaTpUBaeMbIX WM BOINPOCOB, OTPAXKAIOUIMX CTPYKTYpY M IOCIEAOBATENFHOCTh MaTepHuaia),
MOJATOTOBUTh  Pa3JaTOYHBIA Marepual WM Tpe3eHTanuio. [lmaH ngokimama  HEOOXOAMMO
Ipe/IBapUTEIbHO COTIAcOBATh C MPEIoJaBaTeNeM.

BeicTymsieHHe  TOJDKHO — CTPOHMTBCS  CBOOOZHO,  yOGOWTENFHO ¥ apryMEHTHPOBAaHO.
[IpenoxaBarens cienuT, 4TOOBI BBICTYIUIEHHE HE CBOAMIOCH K IPOCTOMY BOCIIPOM3BEIEHUIO TEKCTa,
HE JIOITYCKAeTCsl MPOCTOE YTEHNUE COCTABICHHOTO KOHCIIEKTA JIOKJana. BrICTynmarommii Takxke JOmKeH
OBITH TOTOBBIM K BOIPOCAM ayAUTOPHUU U AUCKYCCHU.



Texymuit KOHTPOJIb YCTIEBAEMOCTH U KauecTBa MOATOTOBKH 00y4aeMbIX MOKET MMPOBOIUTHCS
KaK Ha MPaKTUYECKHUX, TaK M JICKIIMOHHBIX 3aHATHAX. [[poBepky KauecTBa YCBOEHHsI maTepuasa
MO>XHO IPOBOJWUTH B BHJI€ NUCBMEHHOI'O WJIM YCTHOTO OIpOCa, TECTa WJIM KOJUIOKBHyMa IO
BOmpocaM, C(HOpPMYTUPOBAHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUTIIINHBI.
CamocrosTenbpHas padoTa MPEANoaraeT: CaMOCTOSTENIbHOE U3yYeHHE OTJENIbHBIX BOIIPOCOB
[0 JIUTEparype, MPEeAsoKEeHHOM NperoaaBareseM; MOJATOTOBKY K BBINOJHEHUIO JIa0OpATOPHBIX
pabotr; pemieHHEe 3a7a4, 3a7aBaéMbIX Ha [JOM; MOATOTOBKY K BBITIOJIHEHUIO 33JlaHUN B
KOMITBIOTEPHOM KJI1acce.
OCHOBHBIMHU BUJaMH ayAUTOPHOMN pabOThI CTY/IEHTOB SIBJISIFOTCSI:
* 3aIKCh, YCBOCGHHE, 00CYXK/ICHUE JICKIIHIA;
* BBIINIOJIHEHUE 3a/IaHUM HA TPAKTUYECKUX 3aHATUSAX;,
* 3a[UTa OTYETOB MO MPAKTUUECKUM 3AHITHSM,;
* peuIeHue 3a1a4;
* 3amuTa pedepara WM IPOEKTa,
* 3aIIUTa CAMOCTOSITENILHBIX U KOHTPOJIBHBIX PadoT;
* caayva 3a4éra.
JlekuuoHHbIi Kypc (8 cemecTp)
Jlexuus 1. Jlokanu3oBaHHBIE MJIA3MOHBI B KJIACTEpaX HAHOYACTHII.
Jlexmms 2. OnTuyeckre CBOMCTBAa CPEPUICSCKUX YACTHII.
Jlexuus 3. [loBepXHOCTHBIE MJIa3MOHBI.
Jlexuus 4. [Ina3MOHHBIE CBOMCTBA HAHOC(HEPOUIOB.
Jlexuus 5. Ontuyueckre CBOMCTBA TPEXOCHOTO HAHORJUIMIICOU/IA.
Jlexuus 6. Jlokanu3zoBaHHbIE MIA3MOHBI B MHOTOTPAHHBIX HAHOYACTHUI[AX.
Tembl npakTHYeCKUX 3aHsATHIT (8 cemecTp)
[Ipaktuueckoe 3anstue 1. Jlokann3zoBaHHbIE IIA3MOHBI B KJIaCTepax HAHOYACTULI.
IInan:
1. Uzydenue Teopuu Mo Teme.
2. UwmcnenHoe pemnieHue pU3MIecKux 3a1ad M0 TeMe.
OO0cyx/1eHre Ha 3aHSATUU TeM, BbIICJICHHBIX HA JICKIUH.
[Tpaktuueckoe 3anstue 2. Jlokaan3oBaHHbBIE TUIA3MOHBI B KJIaCTepax HAaHOYACTHII.
I1nan:
3. H3yuenwue Teopuu 1o Teme.
4. YucneHHOe pelieHre (PU3MYECKHX 3a/1a4 10 TeME.
OOcyxIeHre Ha 3aHSITUU TEM, BBIJICJICHHBIX Ha JICKIIUH.
[TpakTuueckoe 3ausaTue 3. OnTHYeckue CBOMCTBa cPepuIecKrX YacTHII.
IInan:
5. H3ydeHue Teopuu 1Mo Teme.
6. YucnenHoe pemenre pU3NIECKHX 3a1a4 110 TEME.
OO0cyx1eHre Ha 3aHSATUU TeM, BbIICJICHHBIX HA JICKIUH.
IIpakTnueckoe 3ansatue 4. [IoBepXHOCTHBIE TITA3MOHBI.
I1nan:
7. W3ydeHue T€OpHHU IO TEME.
8. Uwmcnennoe perienue Gpu3ndeckux 3aaad mo TeMe.
OOcyxieHne Ha 3aHSATUU TEM, BBIJICTICHHBIX Ha JICKIIUH.
[TpakTudeckoe 3ausatue 5. [I1a3monHbIe cBOWCTBAa HAHOC(HEPOHIOB.
ITnan:
9. U3zyuenue Teopuu Mo TeMe.
10. YucnenHoe pemienne GU3NUECKUX 33139 MO TEME.
OO0cyxIeHre Ha 3aHSATUU TeM, BBIICJICHHBIX HA JICKIUH.
[Ipaktuueckoe 3anstue 6. [ImasmMoHHbIe CBOMCTBa HAHOC(HEPOUIOB.
I1nan:
11. Uzydenue Teopuu Mo TeMe.
12. YucnenHoe penienue GU3NUECKUX 3a7a4 MO TEME.



OO0cysxaeHre Ha 3aHATUHU TEM, BBIIEJICHHBIX Ha JEKIHH.

ITpakTrueckoe 3ansaTue 7. ONTHYECKHE CBOMCTBA TPEXOCHOTO HAHORJUIUIICOUAA.

[Tnan:

13. M3y4enue TeopuH 1O TEME.

14. YucnenHoe pemieHre pU3nMUecKrx 3a/1a4 1o TeMe.

OO0cyx/1eHne Ha 3aHATUU TEM, BbIICJICHHBIX HA JIEKIUH.

[TpakTuyeckoe 3ansatue 8. OnrTuyeckue CBOUCTBA TPEXOCHOTO HAHOLIUIICOM .

IInan:

15. M3yueHune Teopuu 1o Teme.

16. YucnenHoe pemieHre pU3nUecKrx 3a/1a4 1o TeMe.

OO0cyx/1eHre Ha 3aHATUU TEM, BbIICJICHHBIX HA JIEKIUH.

[TpakTuyeckoe 3ansaTue 9. JIokain30BaHHbIE MJIA3MOHBI B MHOIOI'PaHHBIX HAHOYACTHUIIAX.

IInan:

17. VI3yueHue Teopuu 1o TeMe.

18. Yucnennoe pemienue GU3NUECKUX 3a7a4 MO TEME.

OO6cyxeHre Ha 3aHATUU TEM, BbIIEJICHHBIX Ha JEKIHH.

[Tpaktuyeckoe 3anstue 10. JIokann3oBaHHBIE TNIA3MOHBI B MHOTOTPAHHBIX HAHOYACTUIIAX.

IInan:

19. M3y4enue Teopun 1o TEME.

20. YucneHnHoe pernreHue GU3NIECKHUX 3a1ad 1Mo TeMeE.

OO0cyx/1eHre Ha 3aHATUU TEM, BbIICJICHHBIX HA JIEKIUH.

7. IlepeyeHb OCHOBHOW M JHONMOJHHUTEIbLHOW y4eOHOW JuTepatypbl, UHTepHeT-pecypcoB,
HE00XO0IMMBbIX /IJIS1 0CBOEHUS! THCIUTIIMHbI

OcHoBHas JInTeparypa

1. Kmumos, B. B. Hanonnasmonuka / B. B. Knumos. - M.: ®usmatnut, 2010. - 479 c¢. - ISBN
978-5-9221-1205-5; To xKe [D7eKTpOHHBIN pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=69490.

2. Anrynun, K. K. Onruka HaHOCTpYKTYp M HaHomarepuaioB : ydyeOHoe mocobue / K. K.
AntyauH. - 2-¢ m3n. - M. : Jlupekr-Menua, 2014. - Y. 1. Mukpockonuueckue ypaBHEHUS
aneKTpoAuHaMuKu. - 82 c. - ISBN 978-5-4475-0322-2 ; To xe [DnexrpoHHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240553.

3. Anrynun, K. K. Ontuka HaHOCTpPYKTYp M HaHomarepuaioB : ydeOHoe mocobue / K. K.
AntyauH. - 2-¢ m3a. - M. : Jlupekr-Menua, 2014. - U. 2. VpaBHeHUs IS aTOMHBIX
nepeMeHHbIX. - 61 c. - ISBN 978-5-4475-0323-9 ; To xe [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240554.

JlomoJiHNTeIbHAS JIUTEpPaTypa

1. PamOwumu, H. I'. ®usnueckue u xumuueckue ocHoBbl HaHoTexHonoru / H. I'. PamOuau, A. B.
bepeskun. - M.: ®usmatnut, 2009. - 455 c. - ISBN 978-5-9221-0988-8; To ke [ DneKTpOHHBIA
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=76611.

2. Opauxos, JI. H. OCHOBBI TEXHOJIOTUU ONTUYECKUX MATEpPHAJIOB M M3AEIHA: yueOHoe mocodue /
JI. H. Opnukos. - Tomck: ToMckuil rocyaapCTBEHHBIM YHMBEPCUTET CUCTEM YIPABJICHUS H
panuosnekrponuku, 2012. - Y. 1. - 88 c. ; To xe [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209012.

3. Opnukos, JI. H. OCHOBBI TEXHOJIOIMH ONTUYECKHX MaTepHANIOB U U3JeNuil: yaeOHoe nocodue /
JI. H. Opnukos. - Tomck: ToMckuil rocyaapCTBEHHBIM YHMBEPCUTET CUCTEM YIPABJICHUS H
panuosnekrponuku, 2012. - Y. 2. - 99 c. ; To xe [Dnexrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209013.

4. bapwionn, A. A. OU3MKO-XMMHS HAHOYACTHIl, HAHOMATEPHAJIOB U HAHOCTPYKTYp: ydeOHOe
nocobue / A. A. bapsioun, B. A. baxtuna, B. U. Tomunun, H. I1. Tomununa. - KpacHosipck:
Cubupckuit penepanbubiii yausepcurer, 2011. - 236 c. - ISBN 978-5-7638-2396-7; To xe
[DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=229593.

HNHuTepHeT-pecypcnl

1) biblioclub.ru — 5BC «YHuBepcuterckas OHONMOTEKA OHJIAHH» — DJICKTPOHHAss OMOIHOTEKa,

o0ecreynBaroIas JOCTYI BBICIIMX U CPEIHUX YUEOHBIX 3aBEJICHUH, MyOINYHBIX OMOIMOTEK U



http://biblioclub.ru/index.php?page=book&id=240553
http://biblioclub.ru/index.php?page=book&id=240554
http://biblioclub.ru/index.php?page=book&id=209013

KOPIOPATUBHBIX TIOJIK30BATENIC K Hamboiee BOCTpeOOBAaHHBIM MarepuaiaM ydeOHOU u
HAay4YHOM JIUTEpaTypbl II0 BCEM OTPACIsM 3HAHUU OT BEAYLIUX POCCUMCKUX HU3aTEIbCTB.
Pecypc conepxxkutr ydeOHHMKH, ydeOHBIE IMOCOOMs, MOHOTpaduu, MEPUOAMYECKUE H3TAHMUS,
CIIPAaBOYHMKH, CJIOBApHU, SHIHUKIONEANH.

2) els.ulspu.ru — caiir OBC Hayunas OubOanoTeKa YIIBIHOBCKOIO TOCYAapCTBEHHOTO
nejaroruyeckoro  ynusepcurera uMmenn WM. H. VYiaesHOBa, copepkamui CCBUIKM Ha
oOpasoBarenbHbIe (AJIEKTPOHHO-OMOJMOTEYHBIE CHUCTEMBI, KaTajJor OWOJIMOTEYHBIX CaTOB,
METOJMYECKHE PEKOMEHAALNN) M HAyYHbIE pecypchl (Hay4yHbIE JIEKTPOHHBbIE OMOIMOTEKH,
Hay4YHbIE AJIEKTPOHHBIC U3ATEIbCTBA).

3) bibl.ulspu.ru - caiir Hay4HO# OHONIHOTEKH YIIBIHOBCKOIO rOCYIAPCTBEHHOIO IE€ArOru4ecKoro
yHuBepcutera umenu W. H. YibsgHoBa, conepskaiue 3IeKTPOHHBINA KaTaJIOr KHUT U )KYPHAJIOB.

4) DnektpoHHas 6ubnroreka mopraia PODU http://www.rfbr.ru/,

5) Undopmanmonnas cucrema "EnmHoe OKHO J1ocTyna K 0Opa3oBarelibHBIM —pecypcam”
http://window.edu.ru/,

6) DnexTponnas oubimoreka usaarenbcrsa "Benen" http://venec.ulstu.ru/lib/.

7) UurepHer-Bepcus xkypHana "Ycnexu dusnueckux Hayk" http://ufn.ru/.

8) HudopmanroHHO-CIIpaBOYHAs W TMOUCKOBas cuctema http://www.phys.msu.ru/ odurmansHbii
caiit ¢usuueckoro (akyabTeTa MOCKOBCKOTO rOCY1apCTBEHHOTO YHUBEPCUTETA,

9) Hayunas snextponHas 6ubnuoreka. Pexxum nocryna: http://elibrary.ru/defaultx.asp.

10) XKypnan «Poccuiickue HaHOTeXHOIOTHIY». Pesxxum noctyna: http://www.nanorf.ru/.

11) BetopkoB B. B., I'pungunn B. A., JlparynoB B. Il. Hanoanekrponuka. Yacte 1. BBenenue B
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