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I. 11,EJlb OCBOEH1451,1114C1j1411J114HLI

Llenbto OCBOCHI451 14CLHICIJIHHbI o(1)143HKa TBepjtoro Tena» Mann-NH

o3HaxomneH14e C OCHOBaMH coBpemeHHoil 4)H314K11 TBeNtoro Tella, BKJIIOLlalOLLIVIX

o6w,He ripeAcTaBneunist o CTpOCHHH KpHCTaJI.TIOB, mexaHH3max npoTexaloli 1,I4X 13

KpucTannax npoLteccax, BJI 1451HH14 CTpYKTYPIA TBepnbtx TCJI Ha Fix (.1111314LICCKHC

CBOACTBa. 143y4eHme )114C111411JIHHbl A0.1 -1)KH0 CHOCO6CTBOBaTb (1)opmHpoBaHmo

rny6omix 3HattHil B 06.T1aCT11 (1)11314K14 14 Bmpa6oTxe cHoco6HocTH C0110CTaBJ151Tb

Ha6ntoAaemble	 (1)n3Hgectate 5113JICHH51	 C	 (1)yw_tametrranbHumm	 4)14314IICCK14M14

3aK0H0MepH0CT5IMH.

2. MECTO ANCL1,141-1JIHHbI B CTPY1CTYPE 011011 B()

,11HCIA1411.1111Ha 0 C131431IKa TBep,L1010 Tena» OTFIOCHTC51 6a3oBort qacTH OFIOI 1
1-10411.0TOBKH 6axanaBpoB HO Hanpaanemno «FlattoTexHanortut 14 MHKpOCEICTCMIlaSI

TexHHKa». gnA OCB0e1 I 1,1S1 ,nauttort AVICUPITIJIHHhl riallAHMCSI Tpe6p0Tcsi 3HaH1,1

Ho.nriaembie B pamKax cne,nyioumx HpegutecTBylotuktx	 (1)H311ka,
KBaHTOBa51 3nexTpotifixa, KBaHTOBaA 14 cTaTHcnitiecxast (1)143HKa, (1)143144eCK14e OCHOBbl

MHKPO- 14 HaHOCHCTeMHOA TeXH14KH.

YcHeinHoe ocBoeHue ,L1HC1AHMIHIIM qB3aHmo,iteticTrme na3epHoro H3nyt1eH1451 c
BellIeCTBOM» npennonaraeT Hanwine y o6yHatolluixot cne/tytoumx 3Hal-1 141/1, MCIIl4 ii

HaBb1K0B, 1 10J1r-leH11131X nptt 143y geHHH yxa3atimbix AHCLI,14 HRH! I 14 B xoge Hpoxo)K,newist
ytte6HoI4 H I1p0H3BOACTI3e1IHOil npaxTux: 3Hattue OCHOBHbIX (1)I13 LICCKHX 3aK0 1 10B 13

0611aCTH KBaHTOBOrl (1)14314K14, 31-1aKOMCTB0 C maTemaTtitieckHm annapaTom onticatinsi
noBe,rteHHA KBaHT01313IX clic-rem; 3Hamte OCHOBHbIX 4)14311 LICCKHX 3aK01-10MCNOCTefi,
xapatcrepH3y10ftwx npoTexamte npolleccoB B TBep,abIX Tenax.

B TO x<e Bpemsi, ocBoeHHe nAHHoil (1)yfulameHTanbHori itticilumumbi 1ieo6xo,ntimo
,L1J131 ycneumoro OCBOCHHA nocne,n,ytoutux 4114CLIHI1J1H11, Tax pix Kai< OCHOBbl

KpmcTannorpackmt, DJICKTp0HHKa H muKporipoueccopHast Texmika, a TaK)Ke npH
HanHcaHHH AHnnomHoil pa6ont.

3. KOMFIETEH1114141 0hY tIA101111ET0C51, (1)013MHPYEM1)1E

PE3YJIbTATE OCBOEH1151AHCIAIMJIHILIM (M0JYJI51)

B pe3ynbTaTe OCBOeH14 AHCLI1,1 TIJIHHbl 06r4a101.11,141101 Aon)Kett nemonclpHpoBaTi,
cnenyioume pe3)11113TaTbl o6pa3oBaHH5i:

31 I aTb:	 OCHOBHbIe	 3aKOHbI,	 ortHcbmatoutHe	 41113Hmecithe 	 npotteccm,
npoTexatoulue B TBepAux Tenax (011K-2);

YMCTb: yeTaHaBJ1 14BaTb IlpHIIHHHO-CJ1e,LICTBeH11y10 CI3513b me)KTty 1!a6Jno,Ltaembtmt4
51BJleH1451M14 14 OCHOBHb1M14 3aK0HOMep11OCT5IM14 043141C11 TBepnoro Tena (OF1K- 1 );



FICH0J1b30Ball cpeAcTuta KOMrIblOTepHOil TeXHVIKH LLI15IpellieHMA COBpeMeHHbIX 3a,Ekam B

oanacTH 4H4314xn TBepAoro Tena.

BJ1aJem: CH0006110CTbIO flpeACTaBJISITb aaeKHaTHylo coHpemeHHomy	 0B 110

3HaH141 Haytuipo Kap-rnHy mnpa Ha OCHOBe 3HaFI1151 OCHOBHbIX I10.110)KeHHII, 3aKOH0B

meTogoB 4:1H43HKH THepAoro Tefla (01-1K-1); CTIOCO6HOCTIA0 BbISIBJ1SITI3

CCTeCTBeHHoHarrHy po CyLLIHOCTb npo6nem, B03HVIKa1OILIHX B XOTIe npo(beccnonanbHOrt

ge51TelIbHOCTH, TIpHBJleKaTb 41I51 FIX peLLICH1451 c1)11314K0-maTemaTH geem4ii annapaT

(1)H3HKH TBep40F0 Tena (011K-2).

B pe3y.nbTaTe ocHoeunm 4HCLUI WIHHbI o6yqa1oulailcm Aon)KeH OBJIa4IeTb

cnearoninmn o6ulenpoc1)eccHoHanbHbimm KOMIleTeHLIHSIMH:

cnoco6HocTmo npegcTaansiTb anexHaTiiro coHpemeHHomy yposHio 3HaHH1

Harmpo KapTHHy mnpa Ha ocHose 3HaHH5I OCHOBHbIX HOJIMeHHI71, 3aKOHOB H MeT040B

ecTecTBeHliblX HayK H maTemaTHKH (011K-I);); cii0C06HOCTb10 Bb151B-115ITb

ecTecTseHHoHayqHro CyLLIHOCTb npo6nem, B03HHKaI0LLIVIX B xoge npo4)eccHoHanbnoi1

4e51TeSIbHOCTVI,	 npnaneKaTb 45151	 FIX peLLIeH1451	 COOTBeTCTBylOLLIVIA	 (1)11314K0-
marremanpiecnal ai napaT (011K-2).

4. CTPYKTYPA H COJEP)ICAHHE AHCHHHJIHHbI

06masi Tpy,n,oemicocTb JU4CIJ41JT11411bI cocTaBnmeT: 7 3a4eTHbIX eAHHHH,, 252 qacoH.
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l'AVAEJI 1. MEXAHWIECICHE H TELUIOHME CBOVICTBA 113EP)11)1X TEJI

Jletcuns, 1. erpoellHe Kpue-rannoH II 11X mexamplecicue
	KpneTannbi,	 amopc1)Hbie Tema	 14	 )1(141KOCT14. 	 DJiemewrapitax	 sitiefika

KpucTannwiecKort pememn. Tpanensnwonnam cummeTpm. Thin), 3nemenTapubix

si geeK. Moaenb cnnounton cpeiji. 06paTnmble (ynpyrne) neckopmannn. 3aKon Fyn.

FlpeAen ynpyrocm. Heo6pammbie (nnacTmecKne) gecbopmannii. TeKriecTb, Ilpenen

npogHocTH. e1I,e(1)exTb1 KpneTannumecKoil peuleTKH 	 Jwymepuble

II o&bemHbie). BJ1 HSI Effie n,e(1)exToB Ha CBOACT131.1 KplICTaJ1J10B.

Jletakim 2. Telmoitme enoiiernia tcpllc-ramm3.
MOACJIb Ter1.110B0F0 )11-2111)KCH 44 51 KINICTaJIJIH LICCICOil peineTKVI. KnaccmHeckasi

TeopHA Tennoemxocm KpncTanna. 3aKOli gI0J10 Ilra 14 11'1'11. TCOplisi jte6asi.

HopmanbHbie Kone6aHnsi KpncTannnHeckoh- penieTkvi. 'lacToTa H TemnepaTypa j1e6asi.

Tennosoe pacampeHHe KpucTannoB. TemnepaTypa nnameHnsi. Ten.nonporionnocTI)

KpHeTannni-lecKoil peineTKH.
PA3JEJI 2. IJIEKTPOH111,1E CBOCICTBA TBEP,LHAX TEJI

Jtocunisi 3. Moileab C13060,311 1,1X 3JICICTp0110B meTanna
Teopnm 3.r1eicrpow1oro ra3a 11. gpyite. 3aKon Bn4e1ana-(1)paHna. KsanToBasi

Teopnx 3omeim1)enbna. PaenpeneneHme (1)epmn-il1pa1a.

Aelcillin 4-6. 3omiasi Teoplin KplicTamoB.

BOJIH013a51 (1)yfixitil51 3neKTpoula B nepnompiecKoM noTeHnuani,Hom I bone.

Teopema Bnoxa. KBaninmnynbc. Teopema Kpamepea. YpanHeHne A311Wel1 1151

merrpona I 1p0BOAHMOCTH 13 3.neKTpumecKom HOJIC. 7)(1)(1)eicr11B11ast macea 311e1apona.
Co6cTBennble nonynpoBonunKn. FlollsiTne ghipxn. 3aBnenmocTi,

3nekTp0npoB0n10eTn co6cmemfo1'o nonynpoBoAHHKa OT Temneparyphi. 1 Ipnmeenwe
nonynpoBoAnknozi. ilpumecn AonopHoro 14 aKuenTopnoro THH013. DnekTpounan
Abipotufasi	 npoB0,2114MOCTH. 	 H3JIeKTpHKI4.	 flp0B0,414MOCTI,	 „E(143JICKTpHl<013.

3TICKTplI tleCKH11 Ilp060r1 41H3J1eKTpHIC0B. ilbe303.11el<Tp11KII H CCFHeT03J1eicrpHICH.

PA3,IEJI 3. MAII I WITIME (2130fiCTRA 13E11(ECTBA

.Jleicitim 7-8. OciloBilme Buium marlieTnicoB

MaFHPITHbIe C130fiCTI3a aroma. MarHumbie momenTbi 3nemenTapnb1x qacTint.

MarHeToH Bopa m sinepubni marHeTon. Fnpomarnumoe oTnowenme. OTKJIHK aToma

Ha BlleinHee marmiTHoe none. 71)(1)(1)eKT 3eemana. MarnmTnoe none 13 130111eCTBC.

HamarungenHocTb. MarTnima2 BOCIlpHHM4HI3OCTI) H Ilp01 liii 1/1CMOCTb.	 Ilap'a- 11

ckeppoMarHeTnxn. OCHOBHble CBOr1CTBa ()epp0MailleTHKOB. ,a0MeHb1. TemnepaTypa

	

KpnBasi	 Hamarnn q nBannsi.	 FneTepe3ne.	 (1) p4311HecKasi	 npnpom
(1)eppomarnem3ma. 06meHnoe B3aHMOACACTBI/le 311eKTp01 10B. AnTynkeppomarnennat.
(DeppnmarHemxn. CFIHHOBbIC BOJIllb1.

PA3,I1EJI 4. CBEPX111)0B0,1111MOCTI>



Jlerowit	 9.	 (1)H3w1eci1Ie cBoilema	 CBCpX111)0110/1111111:011.	 34H1)eF1'bi

NAcompeolia

5113neHme ceepxnpoBomimocm. KP11TIVICCKB51 TeMItcpaTypa. KyrieponicHe

napm. DilepreTH LiecKasi LLIC.11b. mariamime CBO14CTI3E1 CBCPX11p0B0)11141K013.

110BepXH0CTHMA CBepX11130130,/151111,1411 TOK. DARkeKT MericHepa. KpuTwiecKoe

marHHTHoe none. CBePX1-1p0130,LIHVIKH BToporo pona. KBauToBaHHe marHHTHoro

noToKa. 3(1)(keKT AapoHoBa — Boma. CHcTema CJIB60C13513BHHbIX cBepx1IpoBonunKo13.

3(1)(1)eKTb1 ,a)Ko3e(1)coHa. CRepx poBousilluiri KRWOBbII4 HirremkepeE11114011}Iblii

ReTexTop marHHTHoro FI0J151. BbicoKoTemnepaTypHam cBepxnpoBoutimoc-rb.

Tem, ' IlpaICTil tieCKIIX 3a11sr111 ii 

1. flocToRHHasi ManenyHra.

2. TeTIJI0CMKOCTb TBeRablX

3. THIM1 KPUCTBATIH LICCKHX peuieTok.

4. B0J11-10BaR (1)ymaimi 3nexTpona B OAHOMCPHOM nepHonmecICOM

lio-reinwane. B031114KII0BeHHE 3aripeutelmax 30H.

5. mei-0A CHJ1bHa CB51314 JUl51 pac T4eTa 301111011 ci spyi<Typm TBepnoro Tena.

6. MeTon cna6oil CB513H (pa3noweHHe no 6eryinHm Bonnam).

7. Cd)epa cDepmH.

8. FloBepxHocTb (Depmti B ,/lBymepHbix 11 TpexmepHmx KrnicTannax.

9. CBepxnpoBogHmocTb.

5. 01311A3011ATEJIIIHME TEXII0J10F1411

lipoBeAenne J1eK14140HHbIX 3B1I5ITH14 o6ecnegeHo cnenHannmpoBannhimit

ay,anTopHAM11, 060PY,E1OBBH1ibIMI4 KOMEimureparai 14 3JICKTp0HH131M14 Ilpoeicropamii,

Lao H03BOJI5ICT conpoBow(AaTb wrenue SIeKIUIH ACMOHCTpa1114Crl Komnbilarepubix

cnaktoB. FlpoBeAeHHe JIeK11140H1IbIX 3BI15111411 no nmcniHrun4He npoHcxonwr 110

KnaccmecKon (Popme. ilpenonasaTenem (kopmy.ruipyeTcsi npo6nemaTHKa .neK11,1114 H

Kpyr 3a,rtaq , noxiewanaix paccmoTpeunno. I lpH 3TOM AemoncTpupyeTcsi B3aHmocrisi31,

AaHHal Tema-num c maTepHanamH npeAbi)Jyulux nentHA. 3aTem npeno4aBaTeJlent

pacKpbmeTcm co,LtepwanHe AaHHo g Tembi. B xoue .neKumm o6r1a1o1Iwmcn 3analoTc51

13011p0C131, 1103130115110111He HM CaMOCTOSITCJIbH0 HEIXO,E1FITI) peweimm nocTaanemibix

Hpoanem Ha ocHoBe Hme1onimc2 y 11FIX 3Hall/A, 110J1y LICHIlblX HMH B X0)112

npeAbulyinnx JICK111411 14 npeninecmylounix Kypcot3. Ansi HoBbnuenmi

ycBoeHHA neKnHonHoro maTermana Ii npuo6peTenum HpakTwiecKnx Ham)11(013

npoexTHpoBaHHH npe,nycmaTpHBaeTcsi aKTI1BHa51 (bopma npoBe)lemisi lipaKTHLiecicHx

3a1151TH11 B BH,Lte coBmecTnoro pa36opa peineHHA 3a,aaq.

6. 011,E1-10 11HME CPEACTBA N151 TEKYII I EFO KOHTPOJIR
YCHEBAEMOCT14, IIPOMEACYT0 111-1011 ATTECTA111114 110 14TOFAM



OCBOEHH51 AVICLU411.111111h1 H YgEBHO-METOA,HilECKOE

OBECHELIEHHE CAMOCTOSITEJIMIOCI PA1301131 CTY,1UIT011

Boupoem	 peiiTHHI--Nourupwisi NI I: 

1. KpHCTa.11.11b1, amop(I)ible Tema II >K14AKOCTII. CX0AC1'I3a H pa3nwHi5i.

2. anemewrapHam	 KpncTaJimmecKori peuieTKH. TpaucJisnwouHam

cHmmeTpusi.

3. THI1b1 3nemenTapHbix sigeeK.

4. MoAe.nb crinouniofi cpegbi. 06paTumbie (yripyrme) AeckopmaHHH. 3aKoH

ryKa. FlpeAen yripyrocm. Heo6paTumbie (n.nacTH4ecKHe) Ae(i)opmamm.

5. ,EtecpeKTbi KpucTannwiecKoA petneTKH (To geimbie, J1 lIHej4i1ble, ABymepuble

H oftemHbie). 13sHi5nme AeckeKToB Ha CBOVICTBa KIMICTaJIJI0B.

6. Moae.mb TCHJI0B0r0 ABII)Kell I 151 KpucTaJimpiecKoli peweTKH.

7. KnaccHtlecKasi Teopum TennoemKOCTI4 KpHCTUJIJIa. 3aKoH )110Jlonra H

11TH.

8. TeopHA Ten.nonposouocTH DRHurreilHa.

9. TeopHR ge6a5I. FlopmanbHbre Kone6aHH51 KpmcTaJui ppiecKofi pemeTKH.

IlacToTa ii TemnepaTypa ge6am.

1 0.	 TermoBoe pacumpenue KpucTaJuloB. 	 TemmepaTypa	 wtaBne1t1151.

TervionpoBoanocTs KpticTaJunr-iecKoil pemeTKH.

Bonpochl xis! permilir-Koirrpoasi N22: 
1. Teopm 3.neKTp0HH0ro ra3a 11. ApyAe. 3aKoH BHAemaHa-(1)pauma.

2. KBaHToBam Teopum 3omepckenbAa. PacupeAeneHme (1)epmpt-ilHpaKa.

3. B0J1H0Ba31 (1))/HKHu5i 3nexTpona B HepHoAHHecKom I 10TCI 1 1 1HaJI 61 10M 110.11C.

Teopema Knoxa,

4. 3(1)(1)eKTHBHasi maeca 3nexTpona B KpncTaruie.

5. 3oHHam TeopHA THep,aoro Te.na H CTaTHCTHKa HocHTeneil 3apsi,aa.

6. MeTasumi, A14351e1Crp14K14 14 HonyripoBoaHHKH C	 3pennsi 3oHHoil Teopun.

7. 3JICKTp011p0BOAHOCTI, nonyllpOBOAHHK013 (eo6cTBeimasi, ripnmecnam).

8. BRUN I I He HpHmeceil Ha Hpouecc 3neKTpoupoBomlOCT11.

9. FeHepaum ii peKom6HHauH5l HOCHTCACII 3ap5uta 13 nonynpoBoimukax.

10. 41/144y314S1 H AperHI) HocHTene g 3ap5u1a B nonynpoBoitHHKax.

11. rloBeAeHHe 1110J1y11110B0,11 IIHKOB B CH.I1bH1,1X 3.nerrpn4eck1x nonmx.

12. MexaHH3m o6pa3oBaHu5I p-n-nepexoAa, BbicoTa U nmpHua I 10TCHLIHaJ11/HOI'D

6apbepa 13 paBlI0BeCHOM COCTOS1HHH.

Bolipochl AAR permilir-Koli-rpoasi 

1. MarHHTHbie cBoric-rBa aToma. MarHHTHble momeHTbi anemeirrapHbix

4acTuu. MarHeTou Bopa H milepHbra marHeTou. fivomanillmoe OTH0111C11110.

2. OTKJIHK aToma Ha Bneumee MaFHHT1 IOC none. DOeKT 3eemaHa.



3.	 Marnwunoe none B BeinecTBe. HamarnmennocTb. Mal- 111111 Iasi

BOCIIINIHM IIHBOCTb 11 nponnnaemocTb.

4.	 Ana-, napa- u (1)eppomarneTincn.

5.	 OCHOBIlbIe CBOACTIM ckeppomarneTuKoB. ,Ltomenbi. TemnepaTypa Klopn.

KpuBam namarnwn4Bann5I. FucTepe3mc.

6.	 (1)13ni-iecKag npupo,Tta (1)eppomarneTn3ma. 06mennoe B3aHMO,L1,CriC1'1311C

IrleKTp0HOB.

7.	 AnTw4eppomarneTmkn.i2Depp14marneTnK1I.

8.	 Slanenne CBCpX11p0BOAHMOCT11. KpnrwieeKasi TemnepaTypa.

9.	 KynepoBcKne nap)]. 3nepreTmeckasi Igailb.

1 O.	 Marnwrnbie	 CBOrICTBa	 cBepxnpoBogunKoB. 	 11oi3epxnocTnbi11

CBepX1-1p0BO,LI5111111r1 TOK. 34)(1)eKT Mer1CHepa. KpHTH LIeCK0e marwiTnoe none.

11. CBepX1-1p0B0,41111K11 BT0p01-0

12. KBanToBanue mar14HTH01-0 noToKa.

B0111)0C1,1 1:* 3K3aNICIIY

1. KnaccvalmkannA TBepithix TCJ1 110 Tnny CB51314. OcnoRnble TI4111,1 XHIVIIILIeCKLIX

C13513d1 B TBeN1b1X Tenax.

2. MoneKyJapnble KpI1CTaILTIBI. HOHlIbIe KpFICTa11.11131. FlOCT0511masi Ma,itenynra.

3. KOBaJ1eHTHa51 CI3513b. MeTansingeexam CB513b.

4. DnemenTapnasi si getiKa KpncTannwiecKoil penieTith. Tpanensnimouniasi

ciimmeTpm. Timm 3nemenTapnb1x smeeK.

5. M041e/11) CHJ10111H0 g cpen,bi. 06paTnmbie (yupyrne) Ae(bopmannli. 3aKon ryKa.

flpeAen ynpyrocTn.

6. 11p041,0J113HbIe u nonepegnme ynpyrne B0.11Hb1. (Da3oBast cKopocTi, yupyrnx B0J111.

(1)01-10H131.

7. Knaccmclifixannsi Aecl)eKToB KpucTannntiecKofi peniemm. F01C4I1b1C itecimam.

PaBnoBecnasi KonnenTpanum Tel-1510131,1X Ae(i)exToB

8. Knaccwknkannsi geckeKToR KpmeTannwlecKoil pemeTim. Ann an bie Jte(1)elabi.
9, MOileJlb TennoBoro 411311)KeHH51 KINICTaJ1.11114eCK011 peuleTKIC KJICICCHI1eCKa51

Teopnx TennoemKoem KplleTanna. 3aKon giononra H F1Tu.
10. KBaHTOBE151	 Teoptisi	 DAHLUTerlHa.	 TeHJIOOMKOCTI,	 K1111CTaJIJ1011 	 B6J111311

a6comomoro nynsi TemnepaTyp.

11.TeopnA Ae6ast. Hopmanbnbie 1one6annm KpVICTaJ1J1114eCKOCI pellleTKIC qaCTOTa

H TemnepaTypa Ae6a5i.

12.1<nacen4ecKan Teopnfl DneKTponnoro ra3a n. L1pyje. TennoemKom,
KnaccwiecKoro prick-rpm woro ra3a. 3akon Bngemana-Opanna.

I 3.K13aHTOBax TeopHR C13060AHbIX D.T1eicrpoHOB MeTaJIJI0B A. 3omMCp(i)embga.

0Anotiac1'ninioe npn6nnwen4e. 3neprem4ecKurt cnekTp 3JICKTp011013.

FIJIOTHOCTb C0CT0511-1H11 CB060,11,111,1X 3neKTp0noB.



14.KBairroBa5i Teopnsi cBo6oinn,1x 3neicrpo1roB 3ommep(1)enbua. Pacnpenenenne

(1)epmz-AnpaKa. TennoripoBoktHocTb, aneKTponpoBoAnocTb 14 TennoemKocTi)

3JICKTpOi11ioro ra3a.

1 5.BOJIHOBaS1 ckyHmAnsi 3.neKTpolia B nepno44ilecKom 110TCHLI,4aJlbl 10M none.

Teopema Bnoxa. KBa314141n411yllbC.

16.06pa3oBaHne 3HepremmecKPIX 3011 B KpncTanne B 111)CACJIC CJ1a6oi'o

nepuoAntrecKoro noTeHumana.

17.Mogenb C1451131•014 C1351311 3neicrpotia aromom 14 o6pa30Banne 3HeprenplecKnx

3o1la B xpncTanne.

18. MOACTIb KpoHnHra-fleHHH.

19.3anonHeHne 3HepreTmecKnx 30H 3.newrp0Hamn. iloBepxnocTb (I) CIDIVIH ,FF.1151

3neKTpoHa B !TileTwine. Pa3,nenenne KpncTannoB na 1-1p0130i_WHI:11,

11051y11p0BOAIIIIKH.

20.4B14)1W1111C Dneicrporia 11p0B0,414MOCTH 13 3JICKTpH LICCKOM F1OJIC. 73(14C1C111B11aS1

macca 3.neKTpoila.

21.006CTBeHHble H HpnmecHme 110J1)/11p0130,411HKH. 1101151THe )11)11)1<14. riptiMeCli
HopHoro H aKnenTopnoro T14110B. 3JleKTP01111a31 H ,L1,1,1p0 14lia51 nponommocTm.

KoHnewrpannm cB06omibix nocwreneri.

22.CerHeTo3neKTptna4 H nbe3oaneKTpincn.

23.MarHkrrnme C130rICTI3a aroma. DckkeKT 3eemana.

24. MarHkrrnoe	 none	 B	 BemecTse.	 Haman! 14 ,1 ciin ocTi,. 	 Miii 'Limas!
BOCIlpHHM IIHBOCTb H npounnaemocTI). HOFISITHe 0 Ana-, napa-

(keppomarneTnKax.

25. (130 eppomarHeTnxn H HX CBOVICTBa. )iIomeHnasi	 cTpyKTypa.	 Kp14l3a51
IlaMaFH1411HBaH17151.

26. 0:1413 ppiecKam	 npnpoAa (1)eppomal iteTn3ma.	 06me1 i Noe	 BKI1tMOJFCriCTI3FIC

3JleKTp0H0B. AmmbeppomarHeTmKn. (DeppnmarHeTnKn.

27.CBepxnpoBoAnmocTi.) 14 3(1)(1)eKTbi, cmanHbie C

28.Teopm cBepxnpoBognmocTm J 101 1,11,0110B.

29.1<ynepoBcKne napm. MnKpocKornviecKam TeOpHA CBCpXIIpoi30,m4mocTil

Bap,Eulua-Kynepa-Illprui)epa.

B) bit pochi trosi camocTosrreabnoli 1)a6o . rm erryAlewroB

6. (1413nilecKam mo)ul) ipaHnnbi meTanna. Pa6oTa BbixoRa 3nerupona.

7. BHC1111114C1H BHyrpelinval okoTo*I)exTm

8. flonsrrne 0 reTepocTpyKTypax

9. DJICKTpli tleCKHVI 1(011TaKT41,Byx 110-F1y11p0BOAHHKOB C pa3nbimn THriamti

Flp0B0f_1,HMOCTH (p/ti - nepex0,4).



10. aneKTpmeciadil Koirrarr ,LtByx meTannoB. BuyTpeHH5151 14 BHC1111151

KOIITaKTHble pa3I I0CTI4 noTeHuHamos.

11. MaTemanNecKurt annapaT Teopm cBcpxnpoBommocTH JloHmoHoB.

12. 06menHoe B3aHmoileficTBHe.

7. yLIEb1IO_METOH I.1ECI)I H 1411(1)011MA110/1011110E

OBECHEIIEHHE iklIC11,1411J114H61

a) ocHormaa mirrepaTypa:
1. (1) 143HKa TBepAoro Tema: Yqe6Hoe noco6He / 10.A. CTpeKamoB, HA.

TemkoBa. - M.: 1411 PHOP: 1-11411 Hifikpa-M, 2013. -307 c.

2. (1)H3HKa TBepmoro Tema / KOpHHJI0B119 A.A., 03H0611X14H B.H., CyxaHoB H.H.

- HoBocH6.:HFTY, 2012. - 71 c.

3. HHKHTeHKOB 1-1.1-1. OCHOBbI aHan13a noBepxHocTH TBep,abix TCJI meTomampt

aTomHoil (1)14314K14: yqe6Hoe Hoco6He/ HHICHTCHK013 I-1.1-1.— 3JICKTp0II. TeKcToBbie

AaHHEde.— TOMCK: TOMCKHA nolinTexmitiecicHil yHHBepcwreT, 2013.— 203 C.

6) JAOHOJIIIHTeJlbilaSI aturepaTypa:
1. BailmoB 10.A. (1-)•3Hxa KotuleHcHpoBaHHoro cocTosum]: y q e6Hoe Hoco6He/

BarixoB IO.A., Ky3HeuoB B.M. —	 Ila6opaTopm 3Hannii, 2015.— 294 c.

2. FypToB B.A. (1)14314ka TBeNtoro TC.Ba Ansi HmKeHepos: yile6Hoe noco6He/

FypToB B.A., OcaymeHxo P.M.— M.: TexHo4epa, 2012.— 560 c.

3. A6pHKOCOB A.A. OCHOBbl TeopHH meTam.noB: y ge6Hoe Hoco6He/ A6pwcocoB

A.A..— M.: (1)143MATJIHT, 2010.-- 600 c.

B) uporpammuoe o6ecue genne ii 11 irrepnerr-pecypcm
1. znaniuntorg

2. iprbookshop.ru

3. http://www.studentlibrary.ru

8. MATEPHAJIbH0-TEXHWIECKOE O1;ECI1P-IE1114E
,111401,1411J114Hbl

Jlektwowime ay,LuiTopHH, ocHauleHuble AocKoil (a.nsl mena iisiii iapiepa),

3KpaHOM J l HpOCKIJIHOHHT/IX cHcTem, npoeicropom H Hoyr6yKom.



c

fjfiewfitold/,

Pa6o Lia51 nporpamma AHCJAHHJIHHbl cocTaaricHa B COOTBeTCTBHH c Tpe6oBaHH5Imll (1)FOC I q.) HO

HanparmeHmo 28.03.01 HanoTcxHonor ym H mHKpocHcTemHan TcxHHKa

Pa6ogyio nporpammy COCTaBYIJI i_1(011eHT Ka(1). (13IIM(1) 14.10.4ccmoB

PeueH3eHT
(npeAcTaBwrembpa6oToAaTenst)01: el/1-S Vet?,	 eirg 7.- 

4r „4,,,,ea

V (mecTo pa6oni, Ramictiocm, OHO, liwinu

flporpamma paccmoTpeHa H oAo6pella Ha 3aceAaHHH Ka(l)citpr)I onnm 

FlpOTOKOJI N2  1( 	OT 	 ocr. j/- roua

3aBeAyiontHil Ka(1)cApoil 	 ApaKensw C.M. 

(WHO, nouniicb) 

Pa6o1an nporpamma paccmoTpe•a H o4o6pena Ha 3aceilaHHH rIe6110-MCTO,Lt1 geCKOri KOMHCCHH

HallpaBneHum 28.03.01 HanoTexHonorHH H mincpocHcTemnasi TCXHHKa

npOTOKOJ1 N2 	 OT 	 oir 	 roAa

HpeRceAaTemb KOMHCCHH Apakemm C.M.

(*NO, rio/unicb)

IIEPEYTBEPKIEHFISI
PABO LIER HPOFPAMMbI AFICLRIFIJII411bI (MOJYJISI)

	Pa6ot1a51 nporpamma ogo6peHa Ha 	 rie6Hbul r04

	

IlpoToKon 3ace)4aHH5I Ka(PeApm N9 	 OT 	 rOaa

-3aBegy1oul1A Ka(PeRpori

PaGoilasi nporpamma o4o6peHa Ha 	 yt1e61Ibin ro,u

FlpoToxon 3aceAa1IH5I Ka(DeAphi J\12 	  OT 	 roRa

3aBeiv1ommi Ka(beApori

Pa6oga51 nporpamma o4o6peHa Ha 	 	 y4e6FJhIi rOA

llpoToKon 3ace4anim Ka(beAphi N 	  oT 	 rom

3aBeapoLun g Kackgpai
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