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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctumnmaa «KBaHTOBass ONTHKAa HAHOCTPYKTYP» OTHOCUTCS K JWCIMIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHHKaMU 0O0pa30BaTENbHBIX OTHOIICHMM, bioka 1. Jlucumrumnbl (MOMYIH)
MOIYJsl  CIEHUAIBHBIX  pa3[esioB  MPEeIMETHOH o0iacTh  y4eOHOro IlaHa  OCHOBHOMU
npodeccuoHanbHOM  00pa30BaTEIbHOM MPOrpaMMbl  BBICHIETO OOpa30BaHUS — MPOTPaMMBbI
OaxanaBpuaTta 1o HarpasieHHut0 noarotoBku 44.03.05 Ilemarornueckoe oOpazoBaHue (C IAByMS
npoUIsIMU TTOATOTOBKH), HANpaBIEHHOCTh (Mpoduib) oOpa3oBaTeabHON Mporpammbl «Dusuka.
MaremaTrka, O4HON (GOpPMBI 00ydEHUSI.

JucuumnimHa omupaeTcs Ha pe3ysbTaThl OOydeHHUs psaaa AUCHUILUIMH y4yeOHOro IUIaHa,
U3Y4YeHHbIX oOyuarommmucs B 3-7 cemectpax: OOmas u SKcrepuMeHTalbHas (U3MKa,
Teoperuueckas pusnka.

1. Ilepeyenb MJIaHMpPYeMbIX  Ppe3yJbTaToB  o0yueHusi (oOpa3oBaTeIbHBIX
pe3yJIbTaTOB) MO JAMCHUILIMHE

Heabio ocBoeHUs: TuCHUIUIMHBI «KBaHTOBas ONTHKAa HAHOCTPYKTYp» SIBJISIETCA MOJTOTOBKA
OakanaBpa, BIIAJICIONIETO COBPEMEHHBIMH TEOPETUYECKUMH 3HAHMSAMH, METOJAMH Hay4dHO-
UCCJIEIOBATENILCKOM paboThl M MPUKIAAHONW JACSITENbHOCTH B OOJACTH KBAHTOBOM OINTHUKU
HaHOCTPYKTYP.

3agaydeii 0OCBOCHUS TUCIUIUIMHEI SBIISETCS MOJTYYEHHE CTyJeHTaMH Habopa 3HaHWM, YMEHUN
¥ HaBBIKOB 110 KBAaHTOBOM OINTHKE HAHOCTPYKTYP, KOTOPBIE 00ECIIEYMBAIOT TIOJTHOIICHHOE OCBOCHUE
OCHOBHBIX TIOHATUH M COBPEMEHHBIX MPEICTaBICHUI, METOJOB U MPUTIOKEHUI KBAaHTOBOW ONTHUKU
HaHOCTPYKTYp. llpexycmarpuBaercss MOIy4eHHE CTYIEHTAMH OCHOBHBIX TEOPETUYECKUX CBEICHHI
0 KBAaHTOBBIX MPOIIECCAaX B HAHOCTPYKTYpax.

[Tpouecc wusyuenuss aucuumiauHbel "KBaHTOBass oONTHMKa HAHOCTPYKTYp'" HampaBieH Ha
paclIMpeHre HaydHOTO KPyro3opa U 3pyIUIUU CTYJEHTOB Ha 0a3e M3y4eHHs 3aKOHOB KBAaHTOBOM
ONITUKY HAHOCTPYKTYP ¥ HAHOCHUCTEM.

B pesynbpTare ocBoeHusi mporpamMmbl OakalaBpuara OOYYaIOLIUICS JIOJDKEH OBJAJIETh
CIIEAYIONIMMHU pe3yJbTaTaMH OOy4eHHus Mo nuciuiuimHe «KBaHTOBas ONTHKAa HAaHOCTPYKTYP» (B
TabJIMIe IPEICTaBICHO COOTHECEHHE 00pa30BaTeNbHBIX PE3yAbTATOB OOYUYEHHS MO JUCIMILTUHE C
WHJIMKATOPAMH JTOCTH)KCHHSI KOMITCTCHIHIA):

KomniereHiusa u MUHAMKATOPHI €€ OO6pazoBarenbHbIe pe3yabTaThl AUCHUTIIHHBI
JOCTHKEHHS B UCLUIUIMHE (aTansl popMHpOBaHUS IUCHUIUIMHBI)
3HAeT yMmeeT BJIaACET
YK-1. CnocobeH ocymiecTBIsATh OUCK, OP-1 3Haer OP-2 ymeer OP-3 Bnaneer
KPUTUYECKHUI aHAJIU3 U CHHTE3 TEOPUIO pemaTh crocobamu
nH(pOpMaLIUY, TPUMEHSTh CUCTEMHBII KBAaHTOBOM 3aJa4u penieHus 3anaqy
MOAXO/I IJIsl PEIICHHS TTOCTABJICHHBIX 3a7a4. OIITHKH KBaHTOBOM KBaHTOBOM
VYK-1.1. IleMoHCTpHpYyET 3HaHHE HaHOCTPYKTYp; OIITHUKH OIITHKH
0COOEHHOCTEN CUCTEMHOTO U KPUTHUYECKOTO HaHOCTPYKTYp; | HAHOCTPYKTYD.

MBILUIEHUS], ApPT'yMEHTHPOBAHHO
dhopMupyeT COOCTBEHHOE CYXKJICHHE U
OLIEHKY HH(OpMaIMH, TPUHUMAET
000CHOBaHHOE pellIeHHE.

VK-1.2. Ilpumensier noruyeckue GopMbl U
MIPOLEYpPHI, CIOCOOEH K peduIeKCHH 110
MOBOJY COOCTBEHHOMN M UyKOMH
MBICITHTEIBHOMN IS TEITHHOCTH.

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

I1K-1 CriocobeH ocBauBaTh U UCMOJIb30BATh
TEOPETHYECKHE 3HAHUS U IPAKTUICCKHE
YMEHUS M HaBBIKH B ITPEIMETHOI 0bacTu
MIPH penIeHNH MPOoQeCcCHOHANTBHBIX 33134




[IK-1.1 3Haer cTpyKTypy, COCTaB U
TUIaKTHYECKUE SAMHUIIBI PEAMETHON
obnacTu (IpernoaBaeMoro mpeameTa).
[TK-1.2. YMeer ocyIiecTBIATh 0TOOp
y4eOHOTr0 COAepKAHUS JIJIsl €T0 pealln3aliu
B PA3MUYHBIX (popMax oOydeHus B
cootBeTcTBUH ¢ TpeboBanusmu OI'OC OO.
[IK-1.3. IleMoHCTpHpYET yMEHHE
pazpabaTbiBaTh pa3andHbie POPMBI
y4eOHBIX 3aHATHI, IPUMEHSITh 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
Y4eOHBbIX 3aHAAITHI) U HA CAMOCTOSITEJIbLHYIO Pad0Ty 00y4arommXxcs
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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 omeeoeHHO20 HA HUX KOJIUUECHIBA AKAOEMUYECKUX UACO8 U
6U006 YUEOHBIX 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 cheprUUECKUX YACTHII.
2 2 0 6
Tewma 3. [loBepXxHOCTHBIE MIJIA3MOHBI.
. 2 4 0 2
Tema 4. [1nazMoHHbIE CBOICTBa HAHOC(EPOUIOB.
. N 2 4 0 6
Tewma 5. OnTuueckue CBOMCTBA TPEXOCHOTO HAHODJUIHIICOU/IA.




Tewma 6. Jlokann3oBaHHBIE TIA3MOHBI B MHOTOTPAaHHBIX 2 4 0 8
HaHOYaCTHIIax.

Hroro no 8 cemectpy 12 20 0 40

Bcero mo aucuumiange: 12 20 0 40

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

Kparkoe conepxxanune kypca (8 cemectp)
Tema 1. Jlokanu3oBaHHbIe IVIA3MOHBI B KJIACTEPaX HAHOYACTHIL.
Teopus mi1a3MOHHBIX KoJleOaHH B HaHOYacTUIaX. MeTo/bl pelieHus: ypaBHeHHI MakcBeia s
YaCcTHI] IPOU3BOJIBHBIX Pa3MEPOB U HAHOYACTHII.
Knaccudukanus miasMoHHbBIX KoieOaHul B KJacTepe Ha OCHOBE IIa3MOHHBIX KojeOaHui B
COCTABJISIIOLIUX €r0 HAHOYACTHUIIAX.
[11a3mMoHBI B KJ1acTepe U3 ABYX OJAMHAKOBBIX HaHOC]ED.
Ycunenne J0KaJIbHBIX NOJIEH B KJIacTepe U3 AByX HaHOc(ep.
[11a3MOHBI B YacTHI[AX ¢ HECUMMETPUYHBIMU HAHOOOO0JIOUKAMH U B KJIACTEPE U3 JBYX PA3IUYHBIX
HaHocdep.
[Tna3mMoHBI B KJ1acTepe U3 AByX Hec(hepruueCcKrX HaHOYACTUIl KOHEYHOTO 00BhEMA.
[T1a3MoHBI B 00JT1aCTH HAHOKOHTAKTA JABYX IUIA3MOHHBIX TEJl HEOTPAHHYECHHOTO 00BEMA.
[Tna3monHbIe KONIEOaHUS B KJIacTepe U3 OoJiee ueM JABYX HAHOYACTHIL.
BinusiHue nia3sMOHHBIX PE30HAHCOB B KJlacTepax HaHOYACTHIl HAa U3JyYEHHE aTOMOB U MOJIEKYII.
Cuibl Ban-nep-Baanbca Mexny m1a3MOHHBIMU HAHOYACTULIAMH.
Bo30y:x1enue mia3MOHHBIX pE30HAHCOB B KJIacTepax HAaHOYACTHIL.
['urantckoe ycuieHue cBeTa B aTOMHBIX KJIacTepax M KJIacTepax HaHOYaCTHL.
Tema 2. OnTuyeckue cBoicTBa chepUYECKUX YACTHII.
Bo30yxxaenue chepuueckoii 4aCTULIBI TUMIOJIBHBIM HCTOYHUKOM H3ITyYEHUSI.
Orntryeckre pe30HaHChl B C(hePUUIECKUX YaCTHUIaX MPOU3BOJIBHBIX Pa3MEPOB.
OnTuueckre CBOMCTBA CPEPUUECKON YACTHUIIBI IPOU3BOIBHBIX PA3MEPOB.
KBasucrarnueckas Teopus ONTUHYECKUX CBOMCTB C(HePUUSCKUX HAHOYACTHII.
Bnusinue HenmokanbHbIX 3(h(PEKTOB HAa ONITUYECKUE CBOMCTBA C(HEPHUUECKUX YACTHII.
B3anmoneiicTBre MPOIOIBHBIX U TTOTIEPEYHBIX TJIA3MOHOB.
OnTudeckre CBONCTBA CHEPUUECKU CIOUCTBIX CTPYKTYD.
Tema 3. [loBepXHOCTHBIE MJIA3MOHBI.
JIByMepHBIE TOBEPXHOCTHBIE MIa3MOHBL. OJHOMEpHBIE TTOBEPXHOCTHBIE TUIa3MOHBI. Bo30yxneHnue
MOBEPXHOCTHBIX IUJIa3MOHOB. HalOmrofieHne TOBEPXHOCTHBIX IUIA3MOHOB. AHAJIOTHS  MEXIY
CIIEKTPaMHU JIOKAJTU30BAHHBIX IJIA3MOHOB M CIIEKTPAMH aTOMOB U MOJIEKYIL.
Tema 4. [1na3moHHbIE CBOIicTBa HaHOC(EPOU/IOB.
[Tna3moHHbBIE pe30HaHCH B cheponaax (KBazucTaTuueckoe mpudimmkenue). OnTu4eckue CBOMCTBA
chepounoB. I[lmazmonHble KkoneOaHuss B chepouganbHbIX 000JI0uYKax. Yuér 3(PdexToB
3ama3ibIBaHus B HAHOYACTHIIAX CPEPOUAATBHBIX U POJICTBEHHBIX (OPM.
Tema 5. OnTuyeckne cBOiiCTBA TPEXOCHOTO0 HAHOIJIJIMIICOUA.
OOmiee perieHre KBAa3UCTAaTMUECKOM 3aladdl O IJIa3MOHHBIX KOJEOAHHUAX B TPEXOCHOM
HAHORJUTUTICOUAC. SIBHBIE BBIPAKEHMS IS IUJIA3MOHHBIX MOJ| B JIEKAPTOBBIX KOOpIMHATAX.
[T1a3MOHHBIE pPE30HAHCHl B JIUIMIICOMAEC KOHEYHBIX pa3MepoB (y4€T 3¢ddexToB 3ama3aplBaHus).
OnTHyeckre cBOMCTBAa HAHOJJUIUIICOMIa B OJHOPOHOM BHEIIHEM MoJie. BiausHue MeTayuinieckoro
HaHORJUIUIICOUA Ha CIIOHTAHHOE U3ITy4YE€HHUE aToMa.
Tema 6. Jlokanu3oBaHHbIE JIA3MOHbI B MHOTOTPAHHBIX HAHOYACTHIIAX.
OnTudeckre CBOWCTBA IMAIEKTPUYECKMX HAHOYACTHI B (OpME MPABHIBHBIX MHOTOTPAaHHUKOB
(ITnmaToHoBEI Tena). CBOMCTBA JIOKAIM30BaHHBIX IJIA3MOHOB B HAHOYACTULIAX CIIOKHOU (POPMBL.

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



CamocrosiTennbHass paboTa CTYIASHTOB SIBISETCS 0co00i (opMoi opraHu3anuu y4eOHOTO
nporiecca, MpeACTaBisioNIass Cco0OW IUIAHUPYEeMYI0, I[O3HABAaTENIbHO, OPraHU3allMOHHO U
METOAMYECKH HAMpaBIAEMYI0 JAEATENbHOCTh CTYJIEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTH)KEHUE
KOHKPETHOTO  pe3yibTara, OCYHIECTBISIEeMYl0 0e3 TOpsAMOi  IMOMOIIM  IPEroaaBaTelis.
CamocrosTenbHas paboTa CTYJEHTOB SIBISETCA COCTAaBHOW 4acTbio y4eOHOW paOOThl M HMEET
LENBI0 3aKpeIUIeHHe W YIIyOJIeHHE TOJIyYeHHBIX 3HAHUH M HaBBIKOB, MOMCK M IMpHOOpeTeHue
HOBBIX 3HaHUH, a TAKXK€ BBIIIOJHEHHUE YUEOHBIX 3a/laHUM, TOATOTOBKY K MPEICTOALIMM 3aHATHAM U
3auéry. OHa mpeaycMaTpuBaeT, Kak MpaBWiIo, pa3paboTKy pedeparoB, HANMHMCAHUE M 3aAIIUTY
JIOKJIaJIOB WJIM MPOEKTOB, BHIIOJIHEHNUE TBOPUYECKUX, MHIUBUAYAIbHBIX 3aJaHUH B COOTBETCTBUM C
yuyeOHOIl mnporpamMmoil (TeMaTHMYeCKUM IJJaHOM M3y4YeHMs JUCUMIUIMHBI). Tema nis Takoro
BBICTYIJICHUSI MOXET OBbITh NpPEUIOKEHa MpernojaBaTesieM WIM H30paHa caMHM CTYAEHTOM, HO
MaTepual BBICTYIUIEHHS HE€ JOJDKeH JAyOJaupoBaTh JIEKLMOHHBIM Marepuan. PedepaTuBHbIN
MaTepHuall CIY)KUT JIOTOJIHUTENbHOW HHMOpManuei ans paboTbl Ha J1a0OpPAaTOPHBIX 3aHATHUSX.
OcHOBHas 11eJb JaHHOTO BUJa pabOThI COCTOUT B O0YYEHUHU CTYAEHTOB METOJaM CaMOCTOSITEIbHOMN
paboThl ¢ y4yeOHBIM MaTepHaioM. sl MOJHOTHI YCBOEHHS TE€M, BHIHECEHHBIX Ha JIaODOpaTOpHBIE
3aHATHs, TpeOyercs pabora ¢ mepBoucTouHMKamMu. Kypce npenycMaTpuBaeT CaMOCTOSATENIBHYIO
paboTy CTYIOEHTOB CO CIEUUalbHOM Hay4yHOM Jsureparypod. Cieayer OTMETUThb, YTO
caMocCTosiTeNIbHAass paboTa CTYJEHTOB pe3yJbTaTMBHA JIMIIb TOIJA, KOIJA OHAa BBIIOJIHIETCS
CUCTEMATUYECKH, INIAHOMEPHO U LIEJICHAIIPaBJICHHO.

3amaHus U1l CaMOCTOSITENIbHOW paboThl MpeayCcMaTpUBalOT HMCIIOJIb30BaHHE HEOOXOIUMMBIX
TEPMUHOB U TMOHATUH MO Mpobiematuke Kypca. OHM HalETMBAIOT HA MPAKTUYECKYIO paboTy IO
IPUMEHEHHI0 M3y4aeMOro MarepHaja, MOUCK OuOauorpauueckoro marepuaiga M 3JEKTPOHHBIX
MCTOYHUKOB MH(OpMallMU, WIIIOCTPATUBHBIX MAaT€pUAJIOB. 3aJaHUS [0 CAMOCTOATEIbHONU padboTe
JIA0TCA [0 TeMaM, KOTOpbIe TPEOYIOT OMOIHUTEIbHOW IPOPaObOTKH.

OO0t 065EM CaMOCTOSTENFHON PAOOTHI CTYIACHTOB 10 JUCHUIUIMHE BKIIOYACT ayAUTOPHYIO
U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTY/IEHTOB B TEUEHHUE CEMECTPA.

AyIuTOpHas CaMOCTOSITeNbHAasE padoTa OCYMIECTBISIETCS B ()OpME UYHUCICHHOTO PEIICHHS
TEOPETUYECKUX 3aJad M0 JUCLUIUIMHE. AYIUTOpHas caMocTosATeNlbHas palbora obecnedeHa
METOINYECKUMHU MaTepUaJlaMu.

BHueaynuropHas camoctosiTenbHast paboTa ocylecTBisieTcs B opmax:

- IOATOTOBKA K YCTHBIM ONPOCaM I10 TEOPHH;

- IOATOTOBKA K YCTHBIM JOKJIaZiaM 110 TEOPHH;

- YUCJIEHHOE pEIIeHNEe TEOPETUUECKUX 3ajiay;

- peleHne JoMalIHe KOHTPOJIbHON pabOTHI;

- IOATOTOBKA K 3aIIMTe pedepaTa U HayuyHbIX IPOEKTOB.

Mamepuanwi, ucnonviyemoie 014 MeKyuie20 KOHMPOIA YCHEEAeMOCHIU 00YyUaAIOWUXCA NO
oucyuniune
IIpumep KOHTPOJILHOM padoOTHI.

KonTponbhas padora 1. Bapuanr 1.
1. BEIYMCAUTH 4aCTOTY MOBEPXHOCTHOTO IIa3MOH-TIOJIIPUTOHA B IBYXMEPHON HAHOCTPYKTYpE.
2. Beruncnuth K03 PUIMEHT yCUIIEHUS ONITUYECKOTO U3JIyUYEHHUsI B HAHOKJIaCTEPE.
Kpurepun onenuBanus:
3a MpaBWIbHOE perieHue 1 3amauu — 16 6amios,
3a MpaBUJIbHOE peleHue 2 3a1aun — 16 6aos.

Ilepeyennb Tem pedepaton
IToBepxXHOCTHBIE MJIa3MOH-TIOJISIPUTOHBI HA TPAHULIE Pa3/ieia METaula U IUIJIEKTPHUKA
[ToBepxHOCTHBIE MIa3MOH-TIOJISIPUTOHBI B HAHOCTPYKTYpPax
IToBepXHOCTHBIE MJIa3MOH-TIOJISIPUTOHBI HA TPAHULIE Pa3/ea C HAHOKOMIIO3UTOM
CxeMmbl BO30YKIE€HHS TOBEPXHOCTHBIX MJIa3MOH-TIOISIPUTOHOB
['uranTckoe ycuiieHHE CBETa B aTOMHBIX KJlacTepax
['uranTckoe ycuiieHue cBeTa B KJIacTepax HaHOYACTHII
Hanomnnasmonuka
Hanodoronuka

Ilepeyennb BOPOCOB /1 CAMOKOHTPOJISI 00y4ar0IIUMHUCS
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.

42.

Teopus MIa3MOHHBIX KOJICOAHUMN.
Teopus MIIa3MOHHBIX KOJICOAHHH B HAHOYACTHUIAX
Jlokanu3oBaHHBIE TUIA3MOHBI B KJIACTEpaX HAaHOYACTHLI.
Meroap! perienys ypaBHeHU MakcBesnia i 4aCTUL IIPOU3BOJIBHBIX Pa3MEPOB.
Mertonpb! pemieHus ypaBHeHHH MakcBesia Ui HAaHOYacTHlLl.
Knaccugukarus niua3MoHHBIX KoJeOaHHii B KJIacTepe Ha OCHOBE IJIa3MOHHBIX KOJieOaHMi B
COCTaBJIAIOLIMX €r0 HaHOYACTUIaX.
[Tna3MoHBI B KJIacTepe U3 IBYX OJUHAKOBBIX HaHOC)EP.
VYcuneHue JoKalbHbIX MOJIEH B KJIacTepe U3 IByX HaHochep.
[Tna3MoHBI B yaCTULIAX ¢ HECUMMETPUYHBIMUA HAaHOOOOJIOYKAaMH U B KJIaCTEpe U3 IBYX
pa3IMYHBIX HAaHOChED.
[Tna3moHbI B Ki1acTepe U3 AByX Hec(hepruuecKuX HaHOYACTHUI] KOHEYHOro 00bEMA.
[T1a3MoHBI B 00J1aCTH HAHOKOHTAKTA JIBYX TUIa3MOHHBIX TEJl HEOTPAaHHYEHHOTO 00BbEMA.
[Tna3moHHbIe Koe0aHMs B KJIacTepe U3 Oosiee 4eM JIByX HaHOYACTHII.
BiusiHue m1a3sMOHHBIX PE30HAHCOB B KJlacTepax HaHOYACTHIL Ha U3JyYEHHE aTOMOB U MOJIEKYIL.
Cunbl Ban-nep-Baanbca Mexay mia3MOHHBIMU HAaHOYACTUIIAMHU.
Bo30y:x1eHue mia3MOHHBIX pE30HAHCOB B KJIacTEpax HAaHOYACTHII.
['nranrckoe ycuiaeHue CBETa B aTOMHBIX KJIacTepax U KjlacTepax HaHOYACTHIL.
Ontuueckue cBoiicTBa chepuueckux yactull. BozOyxnenue chepruueckoi 4acTHIIBI
JUIIOJIbHBIM UCTOYHUKOM U3JTy4EHHUS.
OnTHryeckre pe3oHaHCHl B chepHUECKUX YaCTHIIAX MPOU3BOIBHBIX Pa3MEPOB.
OnTuueckue cBoicTBa chepuuecKoil YacTUIbl IPOU3BOJIBHBIX Pa3MEPOB.
KBa3ucrtarnueckas Teopusi ONTUYECKUX CBOMCTB CPepUUECKUX HAHOUACTHLI.
Bausinue HenokanbHbIX 3()()EeKTOB Ha ONTHUECKUE CBOICTBA ChepuUECKUX YaCTHULL.
B3aumoseiicTBue npoioibHbIX U NONEPEUHbIX MIa3MOHOB.
OnTuueckue cBocTBa ChepuuecKy CIOUCTHIX CTPYKTYP.
[ToBEepXHOCTHBIE MJIa3MOHBI.
JIByMepHbIe TOBEPXHOCTHBIE IJIa3MOHBI.
OnHoMepHbIE TOBEPXHOCTHBIE TIa3MOHBI.
Bo030y:x/1eH1e MOBEPXHOCTHBIX IJIA3MOHOB.
Habumronenne noBepXHOCTHBIX TJIa3MOHOB.
AHaJ0rus MeX1y CeKTpaMH JIOKAJIM30BAHHBIX [IJIa3MOHOB U CIIEKTPAMU aTOMOB U MOJIEKYJI.
[1na3mMoHHBIE CBOMCTBA HAHOC(HEPOUIOB.
[Tna3MoHHbBIE pe30HaHCHI B cheponax (KBa3UCTaTUUECKOE MPUOIHKEHHE).
Orntrueckue cBoMcTBa ChEpPOUIOB.
[Tna3moHHbIe KOJe0aHMs B ChepOorIaIbHBIX 000J0UYKaX.
Vuér 3¢ pexToB 3ama3apIBaHUS B HAHOYACTUIIAX CPEPOUAATBHBIX U POJICTBEHHBIX (OPM.
OnTryeckue cBONCTBA TPEXOCHOTO HAHORIIIIUIICOUA.
Oo011ee penieHre KBa3UCTaTUYECKON 3a/1aul O MJIa3MOHHBIX KOJIEOaHUSIX B TPEXOCHOM
HAHODJUIAIICOUIE.
SIBHBIE BBIpaYKEHUS AJIS IUIA3MOHHBIX MOJI B JIEKapPTOBBIX KOOPJMHATAX.
[Tna3MOHHBIE PE30HAHCHI B 3JUIUIICOUIE KOHEUHBIX pa3MepoB (Yu€T 3((eKToB 3ama3/ibIBaHus).
OnTHueckue CBONCTBA HAHOAIJIUIICOUIA B OJJHOPOIHOM BHEILIHEM TOJI€.
BnusiHue MeTaiuIMuecKoro HaHOAJUIUIICONU/IA Ha CIIOHTAHHOE U3JIyYeHHE aToMa.
Jlokann3oBaHHbIE MJIa3MOHBI B MHOTOTPAHHBIX HAaHOUYACTHI[AX.
OnTuueckue CBOMCTBA AUANEKTPHUUECKUX HAHOYACTHIL B (hOpMeE MPaBMIIbHBIX MHOTOTPAHHUKOB
(ITnaToHOBEI TENA).
CBoiicTBa JIOKaTM30BaHHBIX MJIA3MOHOB B HAHOYACTHUIIAX CIIOKHOU (DOPMBI.
Hna camocmoamenvHoli ROO20MOEKU K 3AHAMUAM RO OUCHUNIUHE PEKOMEHOYEem A
UCnob306amb yueOHO-MemoouecKue Mamepuaibl:
Antynun, K. K. OnTtuka HaHOCTpYyKTYyp M HaHoMarepuanoB : yueOHoe mocodue / 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 HaHomarepuajoB : ydyebHoe mocobme / K. K.
AntynuH. - 2-¢ w3a. - M. : [upekr-Menma, 2014. - Y. 2. VYpaBHeHHS IJi1 aTOMHBIX
nepemeHHbIX. - 61 c. - ISBN 978-5-4475-0323-9 ; To xe [DnektponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240554.

5. IlpumepHble OLEHOYHbIE MAaTepHAJbl sl IPOBeJeHUs] TeKyllero KOHTPOJs
YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTecTAlUM 00y4alOIMXCH M0 JMCUHUILTHHE
Opranuzanusi 4 NpoBe/ieHHE ATTECTAIMN CTY/JAeHTa

B nporecce onenku 6akanaBpoB HCIONb3YIOTCS KaK TPaIUIMOHHbIE, TaK 1 MHHOBAIMOHHbIE
TUMBI, BuAbl U (opmbl KoHTpois. [Ipm STOM TMOCTENEHHO TpPaJUWIUOHHBIE CPEICTBA
COBEPUICHCTBYIOTCS, @ NHHOBALMOHHbBIE CPEJCTBA aAATUPOBAHbI Ul [IOBCEMECTHOTO IIPUMEHEHUS
B POCCUUCKOM BY30BCKOM MPAKTHUKE.

Legb npoBedeHUs] aTTeCTAllMM — TPOBEpKAa OCBOCHHUS 0O0pA30BATEIbHOM MPOrPaMMBbI
JTUCIUILIMHBL Yyepe3 chopMUpOBaHHOCTH 00pa30BaTeNIbHBIX PE3YIbTATOB.

THunbl KOHTPOJIA:

Texkymass aTTrecTauusi: TpeJCTaBlIeHA CJICAYIOIMIMMH paboTaMu: OTYETHOCTH 110
1a60pPATOPHBIM 3aHSITHUSIM.

IIpomMe:xkyTOouHAasi aTTecTalMsA OCYLIECTBISECTCS B KOHIE CEMECTpa U 3aBEpPILIAET U3YyUYEHUE
JTUCHUTUTMHBI, TIOMOTaeT OLEHUTh Oojiee KPYHNHBIE COBOKYMHOCTH 3HAaHMW H  YMCHHI,
dbopMupoBaHue onpeaenEHHBIX KOMIETEHIIUHN.

O1eHOYHBIMU CpPEACTBAMM TEKYLIETO OLIEHWBAHHUS SIBIISIFOTCS: YCTHBIE OIPOCHI 110 TEOPUH,
pemieHue 3anad, (uU3MYecKHe MUKTAHTHI, IBPUCTUYECKas Oecela MO TeMe 3aHSTHs, TPYIIIOBOE
o0CyX/IeHue TEeMBI 3aHATHS, 3ammTa pedepara WIM MPOEKTa, KOHTpOibHas padora. KoHTpomb
YCBOEHUSI MaTepuaa BeAETCs PEryJIIpHO B TEUEHHE BCErO CEMECTpa Ha MPAKTUYECKUX 3AHITHUSIX.

No CPEJCTBA OIIEHUBAHMS, OO6pa3zoBaTenbHbIC
H/H HCIOJIb3YyEMbIC JId TCKYIICTO OLICHNBAHUA IMOKa3aTCIIA pGSyHLTaTI)I JTACHUTIINHBI
(hopMHUpOBaHUS KOMITCTCHIINU

1 Ouenounnle cpeacTsa 1 Tekymei arrecrauuu | OP-1 3HaeT TeOpUI0 KBAHTOBOM ONTUKHU
OC-1 ycTHbIl ONIPOC 110 TEOPUH, HAaHOCTPYKTYD;
OC-2 pa3HOYpOBHEBbIE 33/1a4H U 33/[aHusl, OP-2 ymeer pemarh 3aa49u KBAaHTOBOM
OC-3 ¢pusnyeckuii JUKTAHT, OINITUKU HAHOCTPYKTYP;
OC-4 sppuctuueckas Oecena, OP-3 Bnaneer criocobamu pereHus 3a1a4
OC-5 rpynmoBoe 00Cy)IeHHE, KBAHTOBOI ONTHKH HAaHOCTPYKTYD.

OC-6 3amura pedepara MU IPOEKTA,
OC-7 koHTpoOJIbHAS paboTa

2 O1ueHo4HBIE CPeNCTBA AJ5 MPOMEKYTOUHOI
aTrecTauuu
3a4éT
OC-8 3auér B hopMe ycTHOTO coOece1oBaHuUS
10 BOTIPOCAM

Onucanne OIEHOYHBIX CPEJICTB M HEOOXOIUMOTO 000pyIOBaHUS (JIEMOHCTPAIIMOHHOTO
MaTepuana), a TaK ke NpOUeAYpPbl WU KPUTEPUH OICHUBAHWUS HWHAUKATOPOB JOCTHIKEHUS
KOMITETCHIIMM Ha pa3IMYHBIX 3Tanmax uxX (GOpPMHUPOBAHUS B MPOIECCE OCBOCHHUS 00pa3oBaTEIHHOM
porpammsl npeacTtaBieHbl B @OHE OLIEHOYHBIX CPEJACTB JUISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
Y TIPOMEKYTOUYHOM aTTECTAIMU 10 TuciuruinHe «KBaHTOBasi ONTUKA HAHOCTPYKTYPY.

Mamepuanst, ucnoiv3yemoie 011 meKyuie2o KOHMpPONA yCReeaemocmu 00yuarouuxcsa no
oucuuniune

Marepuansl Juist Opraiu3aliy TeKYyIIeH aTTeCTallMy MPEACTABICHBI B I1. 5 IPOTPaMMBI.

Mamepuanwi, ucnonv3yemole 014 RPOMENCYMOUHO20 KOHMPONA YCREEAEMOCMU 00yUalOuUXcs
no oucyuniune
OC-8 3auéT B popMme ycTHOrO codece0BaHUs MO0 BONMPOCAM
IlepeyeHb BONpPOCOB K 3a4€Ty
1. TInazmoHHBIE KOJIIEOAHHS B HAHOYACTHUIIAX.
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Jlokanu30BaHHBIE TUIA3MOHBI B KJIACTEpaX HAaHOYACTHLI.
MerTtonbl pemienns ypaBHeHU MakcBesuia )1 4acTULL TPOU3BOJIBHBIX Pa3MEPOB M HAHOYACTHLL.
Knaccugukanus nia3sMoHHBIX KojeOaHH B KJacTepe Ha OCHOBE IJIa3MOHHBIX KoJeOaHMi B
COCTaBJISIIOLIUX €r0 HAHOYACTHUIIAX.
[Tna3MoHBI B KJ1acTepe U3 AByX OJUHAKOBBIX HaHOCHeEP.
Ycunenne J0KaJbHBIX NOJIEH B KJIacTepe U3 AByX HaHOc(ep.
[Tna3MoHBI B yaCTULIAX ¢ HECUMMETPUYHBIMUA HAaHOOOOJIOYKAaMH U B KJIaCTEpe U3 ABYX
pa3IUYHBIX HaHOChED.
[Tna3moHbI B Ki1acTepe U3 AByX Hec(hepruuecKuX HaHOYACTHI] KOHEYHOro 00bEMA.
[Tna3MoHBI B 06J1aCTH HAHOKOHTAKTA IBYX IUIa3MOHHBIX TEJl HEOIPAaHUUYEHHOT'O 00BbEMA.
[Tna3mMoHHBIE KOIe0aHMs B KJIacTepe U3 Oosiee 4eM JIByX HAaHOYACTHII.
BriusiHue miia3MOHHBIX PE30HAHCOB B KJIaCTepax HAHOYACTUIL HA U3JIy4YEeHHE aTOMOB U MOJIEKYII.
Cunel Ban-nep-Baanbsca Mexay 11a3MOHHBIMU HAaHOYACTHULIAMU.
Bo30yx/1eH1e 11a3MOHHbBIX PE30HAHCOB B KJIacTepax HAHOYACTULI.
['uranTckoe ycuiieHHe CBETa B aTOMHBIX KJlacTepax U KjacTepax HaHOYacTHL.
Ontuueckue cBoiicTBa cepuueckux yactull. Bozoyxnenue chepuueckoit 4acTHIIbI
JUIIOJbHBIM HCTOUHUKOM H3J1y4EHHUS.
OnTuyeckue pe3oHaHChl B cheprUeCKUX YaCTHIAX MPOU3BOJIbHBIX Pa3MEPOB.
OnTrueckue cBOCTBa ChepruIecKOil YaCTUIBI TPOU3BOIBHBIX Pa3MEPOB.
KBa3zucraTnueckas Teopusi ONTHUECKUX CBOWCTB CPeprUUeCKUX HAHOYACTHULI.
Bnusiaue HenmokanbHBIX 3()()EKTOB HAa ONITHYECKHE CBOMCTBA CHEPUIECKIX YACTHII.
B3aumoneiicTBue Npo10JIbHBIX U NONEPEYHBIX MJIa3MOHOB.
OnTryeckue cBOMCTBA CPEepUIECKU CIIOUCTHIX CTPYKTYP.
[ToBepXHOCTHBIE IJIA3MOHBI.
JIByMepHBIE€ TOBEPXHOCTHBIE MJIA3MOHBI.
OpnHOMepHbBIE TOBEPXHOCTHBIE MJIA3MOHBI.
Bo30yxneHue moBepXHOCTHBIX JIA3MOHOB.
HaOnroeHue noBepXHOCTHBIX IIa3MOHOB.
AHaJorus Mexy CrieKTpamH JIOKaIM30BaHHbIX [IJIa3MOHOB U CIEKTPaMU aTOMOB U MOJIEKYJI.
[Tna3mMoHHbIE CBOIICTBa HAHOC(HEPOUIOB.
[1n1a3moHHBIE pe30HaHCHI B ceponax (KBa3UCTaTUYECKOE MPUOIUKEHUE).
OnTuueckue cBoicTBa cheponI0B.
[TnazmonHbIe KOTeOanus B chepouiaabHbIX 000JI0UKaX.
VYuér 3¢ppexToB 3ana3apIBaHKs B HAHOYACTHUIAX cheponaaabHbIX U POJACTBEHHBIX (OPM.
OnTHyeckre CBONCTBA TPEXOCHOTO HAHORIIIUIICOUAA.
Oob1ee penieHre KBa3UCTaTHUECKON 3ajauyl O TJIA3MOHHBIX KOJIEOaHUSIX B TPEXOCHOM
HAHOJJUIUIICOUIE.
SIBHBIE BBIpAXKEHUS IS TUIA3MOHHBIX MOJ] B IEKAPTOBBIX KOOpPAWHATAX.
[11a3MOHHBIE pE30HAHCHI B AIIJIUIICOU/IE KOHEUHBIX pa3MepoB (YUET 3p(PEeKTOB 3ara3/IbIBaHMsl).
OnTHyeckre CBONCTBA HAHOAIIUIICOUJA B OJHOPOIHOM BHEILIHEM IOJIE.
BnusiHue MeTamnueckoro HaHORJUIMIICOM 1A Ha CIIOHTAaHHOE U3JIyYeHHe aToMa.
Jlokann3oBaHHBIE TJIA3MOHBI B MHOTOTPAHHBIX HAHOYACTUIIAX.
OnTHyeckye CBONCTBA AUANEKTPUUECKUX HAHOYACTHUI] B (OpMeE MPaBUIBHBIX MHOTOTPAHHUKOB
(ITmaToHOBEI TENA).
CBolicTBa JIOKaTN30BaHHBIX TJIA3MOHOB B HAHOYACTHUIIAX CIIOKHON (OPMBIL.
B KoHIle M3y4yeHUsI TUCIMIUIMHBI MOJBOAATCS UTOTH PAOOTHI CTYIEHTOB Ha JEKIMOHHBIX H

71a00paTOPHBIX 3aHATUIX MYTEM CYMMHUPOBAHUS 3apa00TaHHBIX OAJIIIOB B TEUEHUE CEMECTpA.

Kpurepun oueHnBanus 3HaHUH 00y4arOIIMXCH M0 AMCHMILINHE

®opmupoBaHue 0aJIbHO-PEHTHHIOBOI OLIEHKU PadoThl 00y4Yaromuxcst



o IMocemenne | ITocemenne PaGora na 3auér
§ JAEeKIUI 1a00paTOPHBIX | JIAOOPATOPHBIX
2 3aHATUN 3aHATUAX U
o TEKYIHI KOHTPOIb
10 | PazbamoBka 1mo 6*1=6 10*1=10 152 6amma 32 Gamna
BUJAaM paboT 6aJuIoB 6aJuIoB
CymMmapHbIit 6 GamioB 16 6annos 168 Gamna 200 6amnoB
MaKCHMJIbHBIN 0aJut

[To pe3yiapTaTamM HMPOMEKYTOYHBIX ATTECTAMH CTYACHTY 3aCUMTBIBACTCS TPYIAOEMKOCTH B
3au€THBIX equHUNaX. CTYACHT 10 y4eOHON MUCIUIUIMHE TIOJy4aeT OTMETKY COTJIACHO CICIYIOIICH
Taduue:

Bamnel (2 3a4€THBIC €IUHUIIBI)
«3a4TEHO» 101-200
«HE 3a4TEHO» 0-100

6. MeToanueckue yKazaHus IJisl 00y4YAIOMIMXCS MO0 OCBOECHHIO TN CHUTLIMHBI

YcnemHoe u3yueHue Kypea TpeOyeT OT CTYJEHTOB MMOCEIICHUs KUK, aKTUBHON pabOTHI Ha
7a00paTOPHBIX 3aHATHUSAX, BBIIIOJHEHMS BCEX YUYCOHBIX 3aJaHHI MpenoaaBaTeisi, 03HAKOMIICHUS C
0a30BbIMU y4€OHHKAMU, OCHOBHOMN U JIONOJHUTEIBLHOM TUTEPaTypO.

OcHoBHOW (OpPMOI H3IIOKEHHUST MaTepualia Kypca SIBISIFOTCS Jekiuu. Kak mpaBuio, Ha
JIEKIIMM BBIHOCUTCSI OCHOBHOM IpOrpamMMHBIN Matepuan Kypca. HacTe maTepuaia BbIHOCATCA AJIs
CaMOCTOSITCIILHOTO HW3YYCHHSI CTYACHTAMH C HETMPEMEHHBIM, COOOMICHHEM WM JIHTEPATyPHBIX
HCTOYHMKOB M METOJMYECKUX pa3padoTok. Ha mnpakTHUecKuX 3aHATHSAX pacCMaTPHBAIOT
dbparMeHTsl TEOpPUH, TPEOYIOIIUE CIIOKHBIX MATEMAaTHYECKUX BBIKJIAJIOK, Pa3JIMYHBIE METObI
pelICHMS 3a/1ad ¥ HauOoJjiee TUIWYHBIC 3aadn. s 3akperieHruss MaTepraia, pacCMaTpuBaeMoro
Ha MPAKTUYECKUX 3aHATUAX, CTYACHTHI MOJIyHarOT JOMAIIHHE 3aJaHus B BUIEC psiAa 3agad 3
COOTBETCTBYIOIIMX 3a/JaYHUKOB.

Ha nexuusx wu3ywaercss marepuan MO OCHOBOIIOJAralIIMM BOIMPOCaM JIUCHUIUIAHEI,
PacCKpbIBAETCS UX MPAKTUYECKAs 3HAYMMOCTh. B Xo/1e mpoBeeHus JIEKIUU UCIOIb3YIOTCS TPUEMBI
U MeTOoNbl MpoOjeMHOro oOyueHus. Ha mpakTUUYECKHUX 3aHATHUSAX PACCMATPUBAIOTCS METOIbI
pelIeHusl TNPUKIAAHBIX 3a/ay, NPOBOJUTCSA aHajdu3 MOJYYEHHBIX pe3yiapTaToB. B xoxe
MPAKTUYECKOT0 3aHITHS OJHOBPEMEHHO MPECIICNYETCs 1eNb PACIIUPEHUsT U YIriayOJleHus 3HAHHM,
MOJIYYEHHBIX Ha JIEKLHUH.

[Ipu u3M0KEHUM TEOPETHUECKOT0 MaTepuaja Ha JIEKIMH, a TakKe MPH pElICHUU 3a1ad Ha
MPAKTUYECKUX 3aHATUSAX U1 JAEMOHCTpaldd TrpaduKoB, OOYYaOIIUX MpOrpaMM U T.IIL
PEKOMEHIYETCSl UCTIOJIH30BaTh KOMITBIOTEPHYIO MYJTbTUMEIUMHYIO YCTAaHOBKY.

3anuch JiekHMM — oaHa U3 (OpM aKTUBHOM CaMOCTOSATENbHOW pPabOTHI CTYACHTOB,
TpeOyIoIIasi HAaBBIKOB U YMEHHS KPaTKO, CXeMaTUYHO, TTOCIIEIOBATEILHO U JIOTHYHO (DUKCUPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJBI, 0000IIeHHs, POPMYIHUPOBKU. B KOHIIE JEKIMU MpernojaBaTelb
OCTaBJISIET BpeMs (5 MUHYT) JIJIsl TOTO, YTOOBI CTYJEHTHI UMEIN BO3MOKHOCTh 33/1aTh YTOYHSIOIINE
BOIIPOCHI IO HW3y4yaeMoMy MmaTepuaiy. M3-3a HEeIoCcTaTOYHOro KOJMYECTBA ayAUTOPHBIX YacOB
HEKOTOpbIE TEMBbI HE YHAeTCid OCBETUTh B IOJHOM OOBEME, MOITOMY IpernojiaBareib, MO0 CBOEMY
YCMOTPEHHIO, HEKOTOPHIE BOMPOCH BBIHOCUT Ha CaMOCTOSATENBbHYIO pabOTy CTYAEHTOB, PEKOMEHTys
Ty WIH UHYIO JuTeparypy. Kpome sToro, mjsi Jydiiero OCBOCHHMS MaTepualia U CHCTeMaTH3aIluu
3HAHUM MO JUCUUIUIMHE, HEOOXOIMMO MOCTOSIHHO pa30ouparh MaTepualibl JEKIHMd M0 KOHCIIEKTaM U
yaeOHBIM TTocOOUsIM. B citydae HeoOXoauMocT 00pamaThes K MPenoaBaTelTo 3a KOHCYIbTalueH.

PexoMennyercss mocie Kaxkaod JeKIuu oQopMIATh KOHCHEKT Jyeknuid. [lepem kaxmoit
JIEKIIMEH MPOYUTHIBATh KOHCIEKT MPEABIAYIIEH JIEKIIUU, YTO CTIOCOOCTBYET JIyUIIEMY BOCIPHUSTHIO
HOBOT'O MaTepHaa.

Jleknmu UMEIOT B OCHOBHOM OO30pHBIM XapakTep M HAICIICHBl Ha OCBEIICHHE Hauboee
TPYIOHBIX M JHUCKYCCHOHHBIX BONPOCOB, a TakK)Ke NpPU3BaHBI CIMOCOOCTBOBATH (HOPMHUPOBAHHIO
HAaBBIKOB pabOTHI ¢ Hay4yHOHW JuTepaTypoil. [Ipeanonaraercss Takxke, 4TO CTYACHTHI MPUXOAT Ha



JICKIMH, TPEABAPUTENBHO MPOpadOTaB COOTBETCTBYIOIIMUN y4eOHBIH MaTepual MO HCTOYHUKAM,
PEKOMEHyEMBIM IIPOTPaMMOM.

Haubonee BakHble pa3fenbl Kypca BBIHOCATCS Ha MpakTHUeckue 3aHsTus. Ha kaxaom
3aHATUM TpeJUIaraeTcsi HEeCKOJIbKO 3aaad. YacThb 3afay pemaercs Ha 3aHITUH C HOJPOOHBIM
o0CyXJIeHHEM MeTOoJa U TOJNy4YeHHBIX pe3yiapTaToB. OcTanbHbIE 3aJaud CTYACHT pellaeT
camMoCTOsTeNbHO. J[s 3a4éra KOHTPONBHOW pabOThI CTYACHT JOJDKCH 3alIUTUTh BCE 3a/laHUSs.
[IpenycmoTpena 3amuta pedepara.

[IpakTuyeckoe 3aHsATHE — BaHEWIas (GopMa caMOCTOATENBHON pabOTBHl CTYICHTOB Hal
Hay4YHOM, y4eOHON W MEePUOAMYECKON JIuTepaTypoil. IMEHHO Ha MPaKTHUYECKOM 3aHSATUU KaXIbId
CTYJIEHT HMEET BO3MOXKHOCTb IPOBEPUTH TIJIIYOMHY YyCBOEHHUS Y4eOHOro marepuana, Moka3aTh
3HaHUE KAaTErOpHi, MOJOKEHUH U MHCTPYMEHTOB NMPO(ECCHOHANBHON NesSTENbHOCTH. Y4YacTHE B
MIPAKTUYECKOM 3aHATUM TO3BOJISIET CTYAEHTY COEAUHUTH IMOJYyYEHHBIE TEOPETHUUECKHE 3HAHUS C
pelIeHHEeM KOHKPETHBIX TNPAaKTUYECKUX 3a7ad M Mojeled B o0iactu mnpodecCHoHaIbHOU
JaesarenpbHOCTH. IlpakTMueckue 3aHATHS B PaBHOM Mepe HalpaBi€Hbl HAa COBEPLICHCTBOBaHUE
WH/IMBUIYAJIbHBIX HaBBIKOB PELICHHUS TEOPETHUECKUX M MPHUKIAIHBIX 3a/1a4, BHIPAOOTKY HABBIKOB
MHTEJJICKTYaJIbHOUM paboThl, a Takke BeAeHUs AUcKyccuil. KoHKpeTHbIe MPOMopLUn pa3HbIX BUIOB
paboTBl B TpymIe, a TaKXe CIOCOObl MX OLIEHKH, OIPENEISIOTCS IpenojaBaTesieM, BEIyLIUM
3aHATUS.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

[Ipy MOArOTOBKE K NPAKTUYECKUM 3aHATUSAM CTYACHT JOJDKEH H3YyYUTh TEOPETUUYECKHM
MaTepuajg Mo TeMe 3aHATHUs (MCIOJIb30BaThb KOHCIEKT JIEKLMH, MU3Yy4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTBCSA C JIOTIOIHUTEIBHOM JIUTEPaTYpOil, MPH HEOOXOTUMOCTH JIOTIOJIHUTh KOHCIIEKT, JIeNasi B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEPaTypHbIX HCTOYHUKOB). B ciydae 3arpynHeHuit,
BO3HHMKAIOIIMX TPU OCBOCHHUHM TEOPETUYECKOr0 MaTepHala, CTYIEHTY cieayeT oOpalmaThesi 3a
KOHCYyJIbTalluel K ImpernojaBarento. Mas Ha KOHCyNIbTalMi0, HEOOXOAMMO XOpOLIO IPOAYyMAaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B nHauane npakTUueckoro 3aHATHUS IpenojaBarellb 3HAKOMHUT CTYIEHTOB C TEMOM, Orjiamaer
IUTaH TIPOBEICHMSI 3aHATHUSA, BBIOACT 33JaHus. B TeueHune OTBEIEHHOIO BPEMEHU Ha BBIIOJHEHHE
paboThI CTYIEHT MOXKET OOpaTUTHCS K MPENOAaBaTeIi0 32 KOHCYJbTAIMEH WM pa3bsiCHeHUSMH. B
KOHIIE 3aHSTHS MPOBOAUTCS IIPUEM BBITOJTHEHHBIX 3a/IJaHUI, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BHIIOIHEHUS MPAKTUYECKUX 3a/1aHUM OLIEHUBAIOTCS B OajuiaX, B COOTBETCTBUH C
OaITbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

OCHOBHBIM METO/IOM OOYYEHHS SBJISIETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB € Yy4eOHO-
METOJMYECKMMH MaTepHalaMy U HAy4HOH JINTEPATypOHl.

PexoMmennoBaHHass mpemnojaBaTeNsIMM - JIUTEpaTypa UM y4yeOHble TIOCOOMSI  CITy’KaT
MH(POPMALIMOHHOM OCHOBOM M TO3BOJSIOT PEryispHO 3aHHMAIOUIMMCS CTYJICHTaM YCBauBaTh
JEKIMOHHBIN MaTepuai. [ obecnieueHrs TepMUHOIOTHYECKONH OHO3HAYHOCTH yueOHOe rocodue
COJIEP/KUT CJIOBapb OCHOBHBIX TEPMHHOB, MCIOJB3YEMBIX B HEM. Kpome Toro, mporpamma Kypca
JIEKIUH COJAEPKUT BOIIPOCHI 111 CAMOKOHTPOJISL.

CamocrosTenbHas paboTa CTYJEHTOB MOJPa3yMeBaeT BHIMOJIHEHUE CTYIEHTaMH JIOMAIIHETO
3a/laHusl B BUJE pEIEHUs HEOOXOJMMOro MHUHUMyMa 3a7ad M3 COOpHUKA JJs MPaKTHYECKUX
3aHATHH, KOHCYJIbTALIMM U aHAJIN3a UX PELIEHUS COBMECTHO C IIPENOAABATEIEM.

KonTponb camocrosiTensHOM (BHEAyIUTOPHOM) paOOThl — HANMCAaHHWE W 3amuTa pedepara,
BBICTYIIJICHHE C JOKJIQJOM Ha MPAKTUYECKHUX 3aHATUAX, PEIICHHE KOHTPOJIbHOI paboThI.

B nponecce oreHuBaHUS NHCbMEHHBIX KOHTPOJBHBIX M CaMOCTOSITENIBHBIX pPabOT MpH
pa3jieleHun 33JaHus Ha JEWCTBUS TpU OLEHMBAHWU 3a OCHOBaHHE Oepércs crienyromas
MPOLIEHTHAs 1IKaja:

91-100 % ot yMcna MyHKTOB — olleHKa "5",

74-90 % oT uncia MyHKTOB — OIleHKa "4",

60-73 % OT uncia MyHKTOB — oreHka "3",

40-59 % ot umcna MyHKTOB — OIleHKa "2",

0-39 % ot umucna myHKTOB — otieHka "1".

CTyneHTy MOKHO TOCTaBUTh OIIEHKY BBIIIIE, €CJIU CTYIEHTOM OPUTHHAIBHO BBINOJIHEHA padoTa.



OCHOBHBIM METOJIOM OOY4YEHHUs SIBJIICTCS CaMOCTOsITEIbHAs paboTa CTYACHTOB C ydeOHO-
METOANYECKUMU MaTepUaIaMU U HAYYHOU JINTEpaTypOil.

OCHOBHBIM METOJIOM OOYYEHHUs SIBJIICTCS CaMOCTOSITEIbHAs padoTa CTYACHTOB C ydeOHO-
METOAMYECKHMMH MaTeprallaMHi U HAYy9HOU JTUTEPaTypOH.

PexomeHanuu A CTyI€HTa BKIIIOYAIOT B ce0s ClleAyIolIee:

- o0s3arenbHOE TIOCEIIEHWE JIGKIMH BEAYyIIET0 TMpenojaBaress; JEeKIMA — OCHOBHOE
METOAMYECKOE PYKOBOJACTBO NPH HM3YYEHUHM JUCLUIUIMHBI, HauboJjiee ONTUMAIbHBIM 00pa3oM
CTPYKTYPUPOBAHHOE U CKOPPEKTUPOBAHHOE HA COBPEMEHHBIM MaTepuall; B JICKIIMU TTyOOKO U
HOApOOHO, apryMEHTHPOBAHO M METOJOJOTMYECKH CTPOr0 paccMaTpUBAIOTCSA TJIaBHbIE
npoOjaeMbl TEMbl, B JIEKIUU JAIOTCS HEOOXOJUMBbIE pa3Hble MOJIXOAbI K HCCIEIyEeMbIM
npoOemMam;

- MOJrOTOBKY M aKTMBHYIK Pa0OTy Ha NMPAKTUYECKUX 3aHATHUAX; MOATOTOBKA K MPAKTHUYECKUM
3aHATUSAM  BKJIIOYACT MpOpadOTKy MaTepualoB JIEKIWH, PpEKOMEHIOBAaHHOW y4eOHOU
JUTEPATYypHl, @ TAKXKE BBIIIOJHEHUE 3a/IaHUI HAa CAMOCTOSITEIbHOE PEIIEHUE 3a/1aU.

MeTtoanyeckie peKOMEHAALUU 10 MOATOTOBKE K MPAKTHYECKUM 3aHATUsAM. [IpakTHueckoe
3aHATHE BKJIIOYaeT B ceOsl Ba BUAa palboT: MOJArOTOBKY COOOLIEHHS M ydacTue B OOCYXIECHUH
npoOJieMbl, 3aTpoHyTOH cooOmeHnueM. OCHOBHOW BuJ pPaOOTHl HAa 3aHATHH — YYacTHE B
00CyXIeHUH MPOOIEMBI.

BricTymuieHust Ha MPAKTHYECKUX 3aHATUSAX JOJDKHBI OBITh 1O BO3MOXKHOCTH KOMITAKTHBIMU H
B TO JX€ BpeMs BpasyMUTEIbHbIMH. Ha mnpakTHueckoMm 3aHATHMM HIET TNPOBEpPKA CTENEHU
NPOHUKHOBEHUS B CYTh MaTepHaia, oocyxnaemMoi nmpodnemsl. [Toatomy Gecena Oyaer UATH HE 11O
COJICPKAHUIO IPOUYUTAHHBIX PA0OT; MpernoaBareib OyJAeT CTaBUTh IPOOJIEMHbBIE BOIIPOCHI.

[To oxOHUaHWH TPAKTHYECKOTO 3aHATHS K HEMY CIeAyeT oOpaTHThCs emé pa3, IOBTOPUB
C/I€JIaHHbIE BBIBOJIBI, MPOCIEAUB JOIMKY HUX IOCTPOCHHUS, OTMETHB IOJOXEHHUS, JeKallue B MX
OCHOBE — JUJISl 9TOTO B TE€UYEHHUE 3aHATHUS CJEIyeT JIeNaTh HeOOJbIINe MOMETKH. TakuM oOpazom,
IPAaKTUYECKOE 3aHATHE HE MPOUIET NapoM, 3aKpeIuIeHUE pe3yJbTaToB 3aHATHS BEIET K JIyUdIIeMy
YCBOGHHIO MaTepualia M3yYeHHOHM TeMbl M Jy4llell OpHUeHTalMu B CTPYKType Kypca.
Beienpuenénnas nporeypa A0JKHA MPAaKTUKOBATbCs PETyNsipHO — CTaOWIIbHAs U MPUIICKHAS
pabota B TeueHHe cemecTpa OyIeT 3aJ0roM ycrexa Ha CECCUU.

Mertoauyeckue ykazaHus [0 OpraHU3alMM M IPOBEIECHUIO CaMOCTOATENBbHOM paboThI
dopMynmupyrOTCS B BHIE 3aJaHUM TSI CAMOCTOSITETIBHOM Pa0OTBI, TPEAyCMATPHBAIOIINX
UCIOJIb30BaHUE HEOOXOIUMBIX TEPMUHOB M TMOHATHH MO mpobiematuke Kypca. OHM HalelMBaOT
Ha IPAaKTUUYECKYI0 pabOTy MO NMPUMEHEHHUIO M3Y4aeMOro maTrepuana, Mouck oudanorpaduueckoro
MaTepuaja M JJIEKTPOHHBIX HMCTOYHUKOB MH(OpMAIMM, WIIIOCTPATUBHBIX MAaTepHajoB. OTH
3aJaHusl TaKkKe OPHUEHTUPYIOT Ha HAIlMCaHWE KOHTPOJBHBIX paboT, pedeparoB. 3amaHus 1O
CaMOCTOSITENIbHON paboTe NAl0TCs 10 TeMaM, KOTOpble TPeOyIOT JOMOJHUTEIBHON MPOPabOTKH.

[ToaroroBka K yCTHOMY JAOKJIAdYy.

Jlokmagpl fAenaroTcss MO KaXIOH TeMe C LEeMbl0 MPOBEPKM TEOPETUUECKMX 3HAHUM
oOyyJaroIerocsi, €ro CrnocoOHOCTH CaMOCTOSITENbHO NPUOOpETaTh HOBBIE 3HAHMS, padoTaTh C
UH()OPMaLIMOHHBIMU PECYpCaMU M U3BJIEKaTh HYKHYIO HH(opMaLuio.

Jlokmampl  3achyIIMBAIOTCS B Hayaje MPAKTUYECKOTO 3aHATHS IOCIe  W3y4EeHUS
COOTBETCTBYIOIIEH TeMbl. [IpomomKUTENbHOCTh JIOKIaZa HE JIOJDKHA MPEBbILATh 5 MUHYT. Temy
JIOKJIaJIa CTYJICHT BBIOMPAET TIO JKEJIAHUIO M3 TIPETIOKEHHOTO CITHCKA.

[Tpu monroroBke JOKIaga CTYIEHT AOJDKEH M3YUUTh TEOPETUYECKUH Marepuall, UCIOJIb3Ys
OCHOBHYIO U JIOTIOHUTENIBHYIO JIUTEPATypy, OOS3aTeNbHO COCTaBUTHh IUIAH JIOKIana (IepedeHb
paccMaTpUBaeMbIX WM BOINPOCOB, OTPAXKAIOUIMX CTPYKTYPY M IOCIIEI0BATENBHOCTh MaTepHaia),
MOJATOTOBUTh  Pa3[JaTOYHBIA Marepual WM Tpe3eHTanuio. [lmaH ngokimama  HEOOXOAUMO
Ipe/IBapUTEIbHO COTIAcOBATh C MPEIoJaBaTeNeM.

BeicTymsieHHe  TOJDKHO — CTPOHMTBCS  CBOOOIHO, YOGAWTENIFHO H  apryMEHTHPOBAHO.
[TpenoxaBarens cienuT, YTOOBI BBICTYIUIEHHE HE CBOAMIOCH K MPOCTOMY BOCIPOU3BEICHHIO TEKCTa,
HE JIOMTYCKAeTCsl MPOCTOE YTEHHUE COCTABICHHOTO KOHCIIEKTA JTOKJana. BrICTynmarommii Takxke JOmKeH
OBITh TOTOBBIM K BOIPOCAM ayJAUTOPHUU U AUCKYCCHU.

Texymmmii KOHTPOJIb YCIIEBAEMOCTH U Ka4eCTBa MOJTOTOBKH 00yYaeMBIX MOKET MPOBOTUTHCS
KaK Ha MPAKTUYECKUX, TaK M JICKIMOHHBIX 3aHATUAX. [IpoBepKy KkauecTBa YCBOEHHUs Marepuasa



MO>XHO ITPOBOJWUTH B BHJI€ NUCBMEHHOI'O WJIM YCTHOTO OIpOca, TeCTa WIM KOJUIOKBHyMa IO
BompocaM, C(OpPMYIHMPOBAaHHBIM Ha OCHOBE YYE€OHBIX BOMNPOCOB TEOPETUYECKOTO Kypca
JUCLATIIINHBI.
CamocrosTenpHas padoTa MPEANoaraeT: CaMOCTOSTEIbHOE U3yYeHHE OTJENIbHBIX BOIIPOCOB
[0 JIUTeparype, MPEeAsoKEHHOM NperoaaBareieM; MOJATOTOBKY K BBINOJIHEHUIO JIa0OpAaTOPHBIX
pabotr; pemieHue 3agad, 3aJaBa€MbIX Ha JIOM; MOATOTOBKY K BBIIIOJIHEHUIO 3a/laHUi B
KOMITBIOTEPHOM KJ1acce.
OCHOBHBIMHU BUJIaMU ayJAUTOPHOMN pabOTHI CTY/IEHTOB SIBJISIFOTCS:
* 3aI1Ch, YCBOCHUE, OOCYKICHHUE JICKLIN;
* BBIINIOJIHEHUE 3a/IaHUM HA TPAKTUYECKUX 3aHATUSAX,
* 3aM[UTa OTYETOB MO MPAKTUUECKUM 3AHITHSM,
* peLIeHue 3a/1a4;
* 3amuTa pedepara WIM IPOEKTa,
* 3aIIUTa CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX PadoT;
* c1aya 3a4éra.
Jlekuuonusblii Kypce (8 cemectp)
Jlexuus 1. Jlokanu3oBaHHBIE MJIa3MOHBI B KJIACTEpaX HAHOYACTHIL.
Jlexmms 2. OnTuyeckre CBOMCTBA CPEPUUCSCKUX YACTHIL.
Jlexuus 3. [loBepXHOCTHBIE MJIa3MOHBI.
Jlexuus 4. [1na3monHbIe cBOKCTBAa HAaHOC(HEPOUIOB.
Jlexums 5. Ontuyeckue CBOMCTBA TPEXOCHOTO HAHORJUIUIICOU/IA.
Jlexuus 6. Jlokanu3zoBaHHbIE MIA3MOHBI B MHOTOTPAHHBIX HAHOYACTHUI[AX.
Tembl npakTHYeCKUX 3aHsATHIT (8 cemecTp)
[Ipaktuueckoe 3anstue 1. Jlokann3oBaHHbIE IUIA3MOHBI B KJIaCTEpax HAaHOYACTHII.
IInan:
1. Uzydenue Teopuu 1Mo Teme.
2. UwmcnenHoe penienue pu3MIecKux 3aad 1Mo TeMe.
OO0cyxeHre Ha 3aHATUU TEM, BbIICJICHHBIX HA JICKIUH.
[Ipaktuueckoe 3anstue 2. Jlokaan3oBaHHbBIE TUTA3MOHBI B KJIaCTepax HAaHOYACTHII.
Ilnan:
3. H3yuenwue Teopuu 1o Teme.
4. YucneHHOe pelieHre (PU3MUECKHX 3a/1a4 10 TeME.
OOcyxieHre Ha 3aHSITUU TEM, BBIJICTICHHBIX Ha JICKIIUH.
[TpakTrdeckoe 3ausaTue 3. OnTHYecKHe CBONCTBA cPepuIecKUX YaCTHII.
IInan:
5. H3ydeHue Teopu 1Mo Teme.
6. YucnenHoe pemeHre (pU3NIECKHX 3a1a4 110 TEME.
OO0cyx/1eHre Ha 3aHSATUU TeM, BbIICJICHHBIX HA JICKIUH.
[TpakTrueckoe 3ansTue 4. [loBepXHOCTHBIE MIIa3MOHBI.
I1nan:
7. W3ydeHue TeopHH IO TEME.
8. UwmcnenHoe perienue Gpu3nyeckux 3aaad Mo TeMe.
OOcyxieHre Ha 3aHSATUU TEM, BBIJICTICHHBIX Ha JICKIIUH.
[TpakTueckoe 3ansatue 5. [I1a3moHHbIE cBOWCTBAa HAHOC(EPOUIOB.
ITnan:
9. U3zyyeHue Teopuu Mo TeMe.
10. YucnernHoe pemienne GU3NUECKHUX 33139 MO TEME.
OO0cyx/IeHre Ha 3aHSATUU TeM, BbIICJICHHBIX HA JICKIUH.
[Ipaktuueckoe 3anstue 6. [ImasmMoHHbBIe CBOWCTBa HAHOC(HEPOUIOB.
I1nan:
11. Uzydenue Teopuu Mo TeMe.
12. YucnenHoe penienue GU3NUECKUX 3a7ad MO TEME.
OOcyxeHre Ha 3aHSATUU TEM, BBIJICTICHHBIX HA JICKIIHH.
[Ipaktuueckoe 3anstue 7. OnNTUUecKUe CBOMCTBA TPEXOCHOTO HAHORJUIUIICOU/IA.



[Tnan:

13. 3y4enue Teopun 1o TeMe.

14. Yucnennoe pemieHre pU3nUecKrx 3a/1a4 1Mo TeMe.

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

[Tpaktuyeckoe 3ansatue 8. Onruyeckue CBOWCTBA TPEXOCHOTO HAHOAIIUIICOM 1A,

IInan:

15. M3yueHune Teopuu 1o Teme.

16. YucnenHoe pemienue (GU3NUECKUX 3a7a4 MO TEME.

OO0cyxeHne Ha 3aHATUU TEM, BbIIEJICHHBIX Ha JEKIHH.

[TpakTuyeckoe 3ansaTue 9. Jlokann3oBaHHbIE JIA3MOHBI B MHOIOI'PaHHBIX HAHOYACTHUIIAX.

IInan:

17. VI3yueHue Teopuu 1o TemMe.

18. YucnenHoe pemienue GU3NUECKUX 3a7a4 MO TEME.

OO0cyxeHne Ha 3aHATUU TEM, BbIIEJICHHBIX Ha JEKIHH.

[Tpaktuyeckoe 3anstue 10. JIokann3oBaHHBIE TIA3MOHBI B MHOTOTPAHHBIX HAHOYACTUIIAX.

[1nan:

19. M3ydenue Teopun 1o TEMe.

20. YucneHnHoe penreHue GU3NIECKHUX 3a1a4 10 TEMeE.

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

7. IlepeyeHb OCHOBHOW M NOMOJHHUTEIbLHOW y4eOHOW JuTepatypbl, UHTepHeT-pecypcoB,
HEO0O0XO0IMMBbIX /IJIS 0CBOEHUS THUCIUTIIMHbI

OcHoBHas JInTepaTypa

1. Kmumos, B. B. Hanonnasmonuka / B. B. Knumos. - M.: ®usmatnut, 2010. - 479 c¢. - ISBN
978-5-9221-1205-5; To xKe [DeKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=69490.

2. Anrynun, K. K. Ontuka HaHOCTpYKTYp M HaHoMarepuanoB : yueOHoe mnocodbue / K. K.
AntynuH. - 2-¢ m3n. - M. : Jlupekr-Menua, 2014. - Y. 1. Mukpockonuueckue ypaBHEHUS
anekTpoaruHaMuki. - 82 c. - ISBN 978-5-4475-0322-2 ; To xe [Dnexkrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240553.

3. Anrynus, K. K. Onrtuka HaHOCTpYKTYyp M HaHomaTtepuanoB : yuyeOHoe mocobue / K. K.
AntynuH. - 2-¢ m3a. - M. : Jlupekr-Menua, 2014. - Y. 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.

JlomoJiHuTeIbHAS JIUTEpPaTypa

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

2. Opauxos, JI. H. OCHOBBI TEXHOJIOTHH ONTUYECKUX MaTepUalloB M U3JeNuii: yueOHoe mocodue /
JI. H. OpnukoB. - Tomck: ToMcKHIl TOCYyJapCTBEHHBII YHHBEPCUTET CUCTEM YIPABIECHUS U
panuosnekrponuku, 2012. - Y. 1. - 88 c. ; To xe [Dnexrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209012.

3. Opnukos, JI. H. OCHOBBI TEXHOJOIMH ONTHYECKUX MaTEpUaANIOB U M3JeNuil: yueOHoe mocodue /
JI. H. OpnukoB. - Tomck: TOMCKHMII TOCYyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBICHUS U
panuosnekrponuku, 2012. - Y. 2. - 99 c. ; To xe [Dnexrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209013.

4. bapwioun, A. A. OU3MKO-XMMHS HAHOYACTHI], 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
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=229593.

HNHuTepHeT-pecypcnl

1) biblioclub.ru — 5BC «YHuBepcuteTckas OHONMOTEKA OHJIAWH» — DJICKTPOHHAs OMOIHOTEKa,
o0ecreynBaroIas JOCTYI BBICHIUX U CPETHUX YU€OHBIX 3aBEACHUHN, MyOINYHBIX OUOIHOTEK U
KOPIOPAaTUBHBIX IOJb30BaTeNell K Hambojiee BOCTPEOOBAHHBIM MaTepuanaM ydeOHOM H
HAY4YHOH JIMTepaTypbl MO BCEM OTpacisiM 3HAHMHM OT BEAYIIUX POCCUHCKUX H3JATEIbCTB.



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

Pecypc comepxkutr y4yeOHHMKH, ydeOHBIE MOCOOWS, MOHOTpaduu, MEPUOAMYECKUE H3JIaHUS,
CHPAaBOYHUKH, CJIOBAPH, SHIUKIIONEANN.

2) els.ulspu.ru — caiir DOBC Hayuynas OubOanoTeka YIBIHOBCKOIO TOCYIapCTBEHHOTO
nejarorudeckoro  ynusepcurera umenn M. H. VYiegHOBa, copepskamui CCBUIKM Ha
oOpasoBarenbHbIC (AJIEKTPOHHO-OMOIMOTEYHBIE CHUCTEMBI, KaTajlor OWOJIMOTEUHBIX CAMTOB,
METOAMYECKHE PEKOMEHJALMU) U HaydHBIE PECypchl (HaydyHbIE 3JIEKTPOHHBIE OWOIMOTEKH,
Hay4YHbIE AJIEKTPOHHBIC U3ATEIHCTBA).

3) bibl.ulspu.ru - caiit HayuHOU OMONIMOTEKU YIIBTHOBCKOIO rOCYJapCTBEHHOTO MENIAaroruuecKoro
yauBepcuteta umenu U. H. YibsHOBa, conepikaiiue 3JeKTPOHHBIN KaTajaor KHUT U KYPHAJIOB.

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

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

6) DnexTponHas 6ubimoreka usaareiabcrsa "Bener" http://venec.ulstu.ru/lib/.

7) Hutepuer-Bepeus xypHana "Ycnexu ¢pusndeckux Hayk' http://ufn.ru/.

8) HudopmannoHHO-CIIpaBOYHAs W MOUCKOBas cucteMa http://www.phys.msu.ru/ odurmansHbii
caiit gusuueckoro (axkyabTeTra MOCKOBCKOT0 roCy1apCTBEHHOTO YHUBEPCHUTETA,

9) Hayunas snekrponHast 6ubanoreka. Pexxum mocryna: http://elibrary.ru/defaultx.asp.

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

11) BeropkoB B. B., I'pununna B. A., JlparynoB B. Il. Hanoanekrponuka. Yacte 1. BBenenue B
HaHOAIEKTpoHUKY. M.: MI'TY um. H. O. baymana, 2009. - 711 c. DnexktpoHHas OubianoTeka
rnopraia POOU. (OnexTpOoHHBIM pecypc. - Pexxum JIOCTyMa:
http://www.rfbr.ru/rffi/ru/books/o_27028).

12) lyoposckuii B. I'. Teoperndyeckre OCHOBBI TEXHOJOTHH MOJYIIPOBOAHUKOBBIX HAHOCTPYKTYP:
VYyebnoe nocobue. CII6.: CIIOITIY, 2006. - 347 c. (QnekTpoHHBIN pecypc. - Pexum gocryma:
http://window.edu.ru/resource/346/63346).

13) ITorioB A. M. BerurciuTe/ibHble HAHOTEXHOJIOTHH: yueOHOoe rocodue. M.: M3naTenbckuii oTaet
¢akynprera BMuK MI'Y um. M. B. JlomonocoBa; MAKC IlIpecc, 2009. - 280 c.
(OnexkTpoHHBIN pecypc. Pexum JIOCTyTa:
http://books.google.ru/books?id= IuWHXHpOGKEC&Ipq PAl&hl=ru&pg=PAl&redir_esc=y
#v=onepage&q&f=false).

14) Moucee C. T'., BunorpagoB C. B. OcHOBb HaHODU3UKU: METOJAMYECKUE YyKa3aHUS K
NPaKTUYECKUM 3aHATHSIM Mo AucuuIuiiHe "BBenenue B HaHOQU3MKY". YibsHoBck: Yl TV,
2010. - 40 c. DnexkTpoHHass OMOIMOTEKAa MOJHOTEKCTOBBIX YYEOHBIX M HAyYHBIX H3JIaHHUHA
Yal'Ty. (OnexTpoHHBIN pecypc. - Pexum JOCTYyIa:
http://venec.ulstu.ru/lib/disk/2010/Moiseev.pdf).

15) BosuanoBa A. B., Xomuukuit M. K. Hanodoronuka. Hacts 1: Yuebnoe mocobue. CI16.: HUY
UTMO, 2013. - 94 c¢.  (OnextpoHHwii  pecypc. - Pexum  mocryma:
http://window.edu.ru/resource/477/80477/files/itmo1564.pdf).

16) Bapransa T. A. OcHOBBI (H3UKH METAUIMYECKUX HAHOCTPYKTYp: yueOHOoe mocoowme. CIIO.:
HNY UTMO, 2013. - 133 c. - URL:
http://window.edu.ru/resource/374/80374/files/itmo1467.pdf.

17) Bpycenuos 0. A. Matepuaibl TBEPIOTEIBHON MUKPO- 1 HAHOAJICKTPOHUKH: yu4eOHOE mocoOue
/ YO. A. bpycennioB, A. M. Munaes, 1. C. ®unaro. Tam60B: UznatensctBo ®I'BOY BIIO
"TT'TY", 2012. - 80 c. - URL: http://window.edu.ru/resource/058/80058/files/brusen.pdf.

18) Haropuos 0. C. 101 Bonpoc 0 HaHOTEXHONOTHAX: yueOHOe mocooue. Tompsartu: TT'Y, 2012. -
110 c. - URL: http://window.edu.ru/resource/126/80126/files/nagornov_nano_101.pdf.




JIucr cornacopanus paboueit mporpaMMEl
yueOHOM AUCLHHUILINHBI (IIPAKTHKH)

Hanpasnenne noaroroBku: 44.03.05 Ileparoruueckoe obpasosaHue (C AByMA

npodunsImMH)
IIpoduans: Ouszuka. Maremaruka

PaGouas nporpamma KBaHTOBas ONTHKAa HAHOCTPYKTYP
CocraBurens: K. K. Aatynnn. — Yaesnosek: ®T'BOY BO “Yal'lly um. H. H.
Yawsanosa”, 2023. - 14 c.

IIporpamma coctaBireHa ¢ ydetoM ¢eaepalbHOTO TOCYAapCTBEHHOIO
obpa3oBaTelbHOrO CTaHjapra BbiCLIero o0pa30BaHHA 10  HANPaBICHHIO
noaroroBku  44.03.05 Tlemarormdeckoe oOpaszoBanue (¢ ABYMs NpodUIAMH
MOATOTOBKH ), yTBepKAEHHOro MuHucTepcTBOM 00pazoBaHus M HaykH Poccuiickoit
Denepaiyu, ¥ B COOTBETCTBHM ¢ Y4eOHBIM IUIAHOM MO mporpamMme OakanaBpuara
44.03.05 Ilenarorudeckoe oOpazoBanue (C aBYMS NPO(GHISMH TIOATOTOBKH).
[Tpoduns: Puzuka. Maremaruka.

¢ 7
CocraBureins M—; - K. K. AntyHun
5 {noanucs)
Pabouas nporpamma yueGHOM AMCUMIUIMHBI (MPAaKTHKH) ofoOpeHa Ha 3acelaHuH
kadenpel QU3MKH M TEXHWYECKMX AMCUMIUIMH « 24 » Mad 2023 r,
nporokon Ne 10 (87)
3aBe i Kadyeipoit
Y 14///1;
' // 7 B. B. llInmikapes
U auynas noonuce Pacuugpossa noonucu dama

Pabouas nporpamma y4eOHOM AHCUMIUIMHBI (NIPAKTHKH) COIVIACOBAHA ¢
OuOIHOTEKOMH.
Corpynuuk 6ubnnorexn

M c-;-.vl 10. b. Mapcaxkoga b Uk &8
IUNHGR nOONUCH pacwugpossa noonucu dama
[Iporpamma paccmoTpeHa U ofoOpeHa Ha 3acelaHWM YYEHOrO coBeTa (aKy/nbTeTa
(U3MKO-MATEMATHYECKOTO M TEXHOJIOrMYeckoro  obpasoBaHus  « 26 »
Masi 2023 r,, mporokon Ne 5
[lpencenarens yu€Horo cosera (akynsrera (HU3UKO-MATEMATHYECKOIO M

TEXHOJIOTHYECKOro obpazoBaHus

7///[,’,&# E. M. I'bomoBa 26,05 .23

NUHHAR ROONUCH pacuudposxka noonucu dama
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