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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«HoBblE MarHuTHbBIE, ONTUYECKHE U CBEPXIPOBOJAMMBIE HAHOMATEpPUAIbD) SBISETCS
JUCLUUIUIMHON BapuaTtuBHOW uactu bnoka 1 «Juctuniauael (MOIyNIH)» MO HaIMPaBICHUIO
noarotoku 03.04.02 dwusuka (Marucrepckas mnporpamma: (u3MKa KOHIACHCHPOBAHHOTO
COCTOSIHHS).

Jns wuzydeHus: NaHHOM y4eOHOM IUCHUIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHHS M HaBBIKU,
cOpMUpOBaHHBIE B Mpollecce M3ydeHus mnpenmeroB «OOmas (u3mka M SKCIepUMEHTATbHAS
¢buznka (DJAEKTPUUECTBO U MarHeTu3M)», «Pusnka TBEpAOro Tenay», «OCHOBbI HaHOTEXHOJIOTHUH.
Teopust 1 METOBI TOTYyYSHUS HAHOMATEPUAJIOBY Ha MPEIBIYIIEM YPOBHE 00pa30BaHUSI.

[lonyyeHHble 3HAHUS HCIOJB3YIOTCS CTYAEHTAMHM BO BpPEMs BBIINOJIHEHUS HAy4YHO-
HCCJICIOBATEILCKOM pa0bOThI, IPU HAMMMCAHUU MAaruCTEPCKON JUCCEPTAITHH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hamnpasnenue noarotoBku 03.04.02 dusuka
Marucrepckas nporpamma ®du3rKa KOHJICHCUPOBAHHOTO COCTOSHHSI
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
KBanudukarms Marwuctp

KonnuecTBo copepKaTeabHbIX MOyIed 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA BApUAaTUBHOM yacTu
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, 3k3ameH
TMoxasarenmn ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3,5
I'ox moaroToBku 1
Cemectp 2
KonnuecTBo yacos 126
- JIEKIIMOHHBIX 14
- IPAKTUYECKUX, CEMHUHAPCKUX
- TaOOPATOPHBIX 28
- CAaMOCTOSTEJIbHOM paboThI 84
B T.4. UHANBHIYAILHOE 33/ T1aHHC
HenenpHoe KOTMYECTBO YaCOB, 3
B T.4. ayJUTOPHBIX 3

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

Heab - QopmupoBanue 3HaHUH M (PU3MUECKUX MPEJACTABICHUA O COBpPEMEHHON (u3nKe
HAaHOCHCTEM ¥  HAHOMAaTE€pHAJOB,  TPEIOCTaBICHHWE  CTYJACHTaM  HEOOXOAMMYIO i
CaMOCTOSITENIbHOW  pabOThl COBOKYIMHOCTh 3HaHUM B 00JIACTM HOBBIX HaHOMAaTEpPUAJIOB;
03HAaKOMJICHHE CTYJICHTOB C COBPEMEHHBIMH MpoOIeMaMi (PU3MKH HAHOMATEPHAIIOB.
3agauya - mnpopabOTKy CTyAEHTaMH TEOPETHMYECKHMX OCHOB MPOCIYHIIAHHOTO JIEKIIMOHHOTO
MaTepuaia, MOArOTOBKY OyIyIIEro CrenuaiucTa K caMOCTOATENbHON HaydyHOUl paboTe B obnactu
(bu3uKK TBEpAOro TeNa.

TpeGoBaHus K pe3yJbTaTaM OCBOEHHS JMCUMILINHBI. [Iporiecc u3ydeHus AUCIUIUIMHBI «
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HoBble MarHuTHble, ONTHYECKHME M CBEPXMPOBOJMMBIE HaHOMATEepUaNbl» HampaBiIeH Ha
(hOopMUPOBAaHHE JIIEMEHTOB CIEAYIOMUX KoMmreTeHIii B coorBerctBuu ¢ ®I'OC BO PO
HarpaBiieHus noarotoBku 03.04.02 ®dusnka 1 OCHOBHOM 00pa30BaTEILHON MPOTrpaMMbl BBICIIIETO
npodeccnonanbHOr0 00pa3zoBaHus HampasiieHus moArotoBku 03.04.02 dusmka (Marucrepckas
nporpamma; ®u3nKa KOHACHCHPOBAHHOTO COCTOSHHUS):
a) oowexynomypnuix (OK):

CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHainu3y, cuute3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATN3allUU, UCTIOIb30BaHUIO TBOpUYecKoro noteHmana (OK-

3).

0) oowenpogpeccuonanvnuvix (OIIK):

TFOTOBHOCTBIO K KOMMYHHUKAIIUM B YCTHOM U MMCbMEHHOM (opmax

Ha roCyapCTBEHHOM s3bike Pocculickoit denepanuy 1 ”HOCTPAHHOM SI3bIKE JUIS PELLICHUS 3a1a4
npodeccronanbHoi aestensHoctu (OITK-1);

CIIOCOOHOCTBIO K aKTUBHOM COLMAIbHONW MOOUIIBHOCTH, OPraHu3alun
HAay4YHO-UCCIIEA0BATENICKUX U HHHOBAIMOHHBIX pabdot (OIIK-3);

CIIOCOOHOCTBIO aAANTUPOBATHCA K U3SMEHEHHUIO HAYYHOT'O IIpouiisi cBoei

npodeCcCHOHATILHOM 1eATeNbHOCTH, COLUOKYIbTYPHBIX M COLIMATIbHBIX YCIOBUN AEATEIbHOCTU
(OIIK-4);

CHOCOOHOCTBIO MCII0JIb30BaTh CBOOOIHOE Bia/leHHe TPO(PECCHOHATBHO TPOPHINPOBAHHBIMU
3HAHUSMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTHHN JIJIsl pEIIeHHs 3a/1a4 PO eCCHOHATBLHON
NeSITebHOCTH, B TOM UHUCIIE HAXOAIIUXCA 32 IpeeaMy HalpaBiIeHHOCTH (Ipo¢uIst) HOArOTOBKU
(OIIK-5);

CHOCOOHOCTBIO UCIIOJIb30BaTh 3HAHUS COBPEMEHHBIX NMPOOIJIEM M HOBEHUIIINX

JOCTIOKEHUH (PU3KMKK B HAyIHO-KCCiIeqoBaTenbekoi padote (OITK-6);

CHOCOOHOCTBIO IEMOHCTPUPOBATh 3HAHUA B 00s1aCTH (hUI0CO(PCKUX BOIIPOCOB

€CTECTBO3HAHUS, UCTOpUH U MeToooruu dusuku (OITK-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeTIbHOCTD:

CIIOCOOHOCTBIO CAMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 337aul HayUHBIX

UCCIIEIOBaHUN B 00J1aCTH (PU3MKH U peIIaTh UX C MOMOIIBIO COBPEMEHHOI anmnapaTypbl 1
WH()OPMAIIMOHHBIX TEXHOJOTHUN C UCIIOJIb30BAHUEM HOBEUIIIETO POCCUIICKOTO U 3apy0eKHOTO
ombita (ITK-1);

HAYy4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:

CIOCOOHOCTBIO CBOOOIHO BIIAIETh pa3jielaMu (PU3UKH, HEOOXOAUMBIMU

JUISl peIIeHNs] HayYHO-NHHOBAI[MOHHBIX 33]1a4, U IPUMEHSATh Pe3yJIbTaThl HAYYHbIX MCCIIEI0BAaHUN B
UHHOBaMOHHOH nesitenbHoctH (ITK-2);

CIIOCOOHOCTBIO MPUHUMATh yYacTHE B pa3paboTKe HOBBIX METO0B U METOJMUYECKUX MOIXO0B B
HayYHO-MHHOBAIIMOHHBIX HCCIICAOBAHUSAX U HHKEHEPHO-TeXHONMormueckoit nesarensHocth (I1K-3);
OPraHu3alMOHHO-YNPaBJIeHYeCKAas 1eSITeIbHOCTh:

CHOCOOHOCTHIO TNIAHUPOBATH M OPTaHU30BHIBATh (PU3UUYECKHE UCCIIET0BAHMS,

Hay4dHble ceMuHapbl U kKoHpepermuu ([TK-4);

CIOCOOHOCTHIO MCTIONIb30BaTh HABBIKM COCTABJICHUS U O(OPMIICHUS

HAy4YHO-TEXHUUYECKOH TOKYMEHTAllUH, HAyYHBIX OTYETOB, 0030pOB, TOKJIa/10B

u crateii (ITK-5);

nearoruyecKasi 1eiTeJJbHOCTh:

CHOCOOHOCTBHIO METOIMYECKU TPAMOTHO CTPOUTH TIAHBI JIGKIIMOHHBIX

U IIPAKTUYECKUX 3aHATHIH 10 paszenaM y4eOHBIX JUCUUIUIMH U MyOIMYHO U3JIaraTh TEOPETUYECKUE
U TIPAaKTHYECKUE pa3zesibl y4eOHBIX TUCIHUILIMH B COOTBETCTBUH C YTBEPKIACHHBIMU y4eOHO-
METOIUYECKIUMU TIOCOOUSMHE MTPU peaTu3aliiy mporpaMm OakanaBpuata B oonactu usuku (I1K-6);
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CIOCOOHOCTBIO PYKOBOJHUTH HAYYHO-HUCCIICI0BATEIBCKOM IEITEFHOCTBIO B 00J1aCTH (DU3UKH
oOyuarommuxcs mo nporpammam 6akanaspuata (ITK-7).

B pe3yJabTaTe H3y4CHUdA y‘leﬁHOﬁ JAAUCHUILIMHBI CTYAC€HT J0JI2KEH .

3HAMbB:

— o0Imue CBOMCTB MarHUTHBIX HAHOMATEPUAJIOB;

— OCHOBHBIC UJICH U (PU3UYECKHUE SIBIICHUS CIIMHOBOM JICKTPOHUKH;

— OCHOBHBIC HJIeH U (PU3UKY SIBJICHUN (DOTOHUKH U MAarHOHUKU;

— ¢usnueckoe nmpoucxoxacHue 3PpGheKToB OJU30CTH B HAHOMATEPHAJIAX

— CBOICTBa paCTBOPEHHBIX MATHUTHBIX TIOJTYITPOBOJHUKOB;

— ¢usuky cBepxmnpoosmero dddexra 6muzocta B S / N, S / F ctpykrypax;
— cneuugpuveckue CBOUCTBa rpadeHa U MyIbTH()EPPOHKOB;

— OCHOBHBIE CBOMCTBa HOBBIX BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOIHUKOB

ymembp:

— OOBSCHUTH OCOOCHHOCTH CBOMCTB MarHUTHBIX HAHOMATEPHAJIOB;

— ($opMyIHpOBATH UJIEU CIIMHOBOH JICKTPOHUKH;

— OOBSICHUTH OCHOBHBIE UJIeH (DOTOHUKU M MarHOHHKH;

—  OOBSICHUTH PHU3HUECKOE TPOHCXOXKAeHUE (D (HEKTOB OIM30CTH B HAHOMATEpHAaIax

énaoemsp:

— HaBbIKaMU CBOOOJIHOTO OOpAIEHUsI C COBPEMEHHBIMU MPUKIIATHBIMU KOMIIbIOTEPHBIMU
nporpaMMamu JUlsl peleH s 3a/1a4 B 00JIaCTH CIUHTPOHUKHU, (POTOHUKU , MATHOHUKH

4.  COIEPXAHMUE JMCHUIIVIMHBI 1 ®OPMbI OPTAHU3ALIUA YYEBHOI'O

MPOLIECCA

IMopsiakoBbIi
HOMeEp U TeMa

Kparkoe cogepxxanune TeMbl

Cooepoicamensuutii modyas 1 «Maznumnole u onmuuecKue HAaHOMAamepuaIbl)

Tema 1.
MarseTusm u
CIIMHTPOHMKA.

MarnetusMm u  cnuHTpoHUKa. (OCHOBHBIE TIOHATHS  MarHeTU3Ma.
Knaccugukaius npupoaHbIX MarHUTHBIX CTPYKTYp. [Junons — qumnonsHoe,
cnuH — opOuTtanbHOoe M oOMeHHoe B3aumojeicTBus. llapa-, nua- u
deppomarneTuky;  (eppumarHeTukd.  Bunael  B3aumojeicTBus B
deppomarHeTuke. JloMeHHBIE CTPYKTYpbl MarHeTHKOB.).Marsetusm
aHcaMOisis HaHoyacTull. CHUHOBBIM MarHUTHBIHK MOMEHT HAHOYACTHIL.
JluHamyka  HaMarHWYeHHOCTH B (EPpPOMarHUTHBIX  CTPYKTypax.
AnTtudeppomarserusm. (CnvH, MarHMTHBIA MOMEHT M ¢ — (akrop
anekTpoHa. OpOuTanbHBI W CIUHOBBIM  MarHeTU3M  OOOJIOYKU
MHOT'0JIEKTPOHHBIX aToMOB. [IpaBuna XyHna.).

Tema 2.
Maruneruxku.
Margous!

Marserukn. Maraonsl. B3anmogeiictBie MaraiodoB. CITHHOBBIE BOJHEBI B
MarHUTHBIX  cpefax: (eppoMarHeTukax, aHTHUPEppOMarHETHUKaX U
depputrax. ConmuTOHBI B MarHeTWKax (HEJIMHEWHBIC CIUHOBBIC BOJIHBI).
CnuHTpoHUKa. MarHutHble (OHOHHBIE KpUCTAUIBL. [HpOTpomHBIE U
HETUPOTPOIHBIC Cpeabl U METOA dPGHEKTUBHBIX YIPYTUX MOAYJIEH B HUX.
(Oddext orpumarenbHoi axkyctuueckoil pedpaxiuu. IloBepxHOCTDH
BOJIHOBBIX BEKTOpPOB. AKycTHueckue aHaiorum cxeM Otro m KpeumanHa.
MarnuTtHble TONYnpoBOJHUKH. HaHomaruutsl.).MarHuTHble CBOWCTBA
M30JIMPOBAHHBIX HAHOYACTHUI] 1 HAHOKPUCTAJUIMYECKUX MOPOIIKOB.

Tema 3.
OnTo37eKTpOHUKA
u HOTOHUKA

OnTo37€eKTpOHUKA " ¢doToHuUKa. DNEKTPOMarHuTHOE ToJIe.
Buytpukpucrannudeckoe nosne. Meton aeiictyromero noss. (OTpaxkeHue
U TPEJOMJICHHE IUIOCKOW BOJHBI. DJIEMEHTHl TEOpUHM HHTepdepeHIuu u
nudpakimm.).




Tema 4. DKCUTOHBI
U TOJSIPUTOHBI B

OKCUTOHBI U NOJIAPUTOHBI B KpPUCTAJLIC. OKCUTOHHEIC MOJIIPUTOHBI B
ATOMApHbIX KPHUOKpUCTAJLJIaX. (OHTI/ILICCKaH AHU30TPOIINA KpPUCTAJIIOB CO

KpHUCTaJLIe. CTPYKTypoM anmasza. PacmpocTpaHeHHME OSKCUTOHHBIX IIOJIIPUTOHOB B
oJly0eCKOHEYHOM aTOMapHOM KpHokpucramwie. ['eHepanusi 3KCUTOHHBIX
MOJIIPUTOHOB B aJIMA30M0T0OHBIX MOJIYIIPOBOIHUKAX. ).

Tema 5. | [Inasmonuka u ¢oroHuka. Buabl miasmoHoB. [lna3MoHHBIE COCTOSHUS.

IIna3zmoHuKa u | KorepentHocTs  cinywaliHbBIX — mpoueccoB.  KorepeHTHble — CBOMCTBA

doronuka. Bunasl | onTHueckoro U3ITy4YCeHHUSI. Bpemennas u MIPOCTPAHCTBEHHAS

IJIa3MOHOB. KOrepeHTHOCTb. KBaHTOBbIE sIMBI, KBAaHTOBbIE TOUYKH. KBaHTOBBIE

[TnazmonHbIE IIPOBOJIOKH.

COCTOSIHUS

Tema 6 ®otonnsie | PoToHHble KpucTawibl. [lepememenne (GOTOHOB B KpHCTaLIax.

KpHUCTAJLJIbI Tpancdopmanusi MOJIPUTOHHOTO CIIEKTPA HEHJICATBHBIX TOMOJOTHYECKU
YIOPSA0YECHHBIX CBEPXPEILETOK. OnTuueckue MIPOLIECCHI B
HAaHOCTPYKTypax. Meramarepuansl. OnTuueckue CBOMCTBA
M30JIMPOBAHHBIX HAHOYACTHUI] M HAHOKPHCTAJUIMYECKUX MTOPOIIKOB.

Tema 7 | OnrosnekTpoHHble NpUOOPHI. THIBI  ONTORJIEKTPOHHBIX MPUOOPOB.

OnTosnexTpoHHble | M3mydyarenbHble Epexoibl B MOIYMPOBOIHUKAX. CBETOIUOBI BUIUMOTO

PUOOPHI JIMana3oHa U MOJynpOBOJIHUKOBBIN JIa3ep.

Cooeporcamenvhutit modyns 2. «CeepxnpoeooOHUKOGblIE HAHOMAMEPUATIbL)

Tema 1. | CBepXIIpOBOJIHUKM ~ —  OCHOBHBIE  JKCHEPUMEHTaJbHbIE  (DAKTHI.

CeepxnpoBoauuku | (KBanToBanue MarauTHOTO moTokKa. Dddekr MeiicHepa — OkceHdenba.
Kputnueckoe  mose  MacCHMBHOTO  CBEPXIPOBOJHUKA.  DHTPOMUS
CBEPXIPOBOJHHUKA U €r0 TeruioeMKocTb. CBoOOHAs sHeprus. 1-oe u 2—oe
ypaBHeHus  JlonmonoB.  I'myOMHa ~ MNPOHUKHOBEHHS ~ MAarHUTHOTO
110J151.). CBEpXIIPOBOJHUKH 1-TO U 2-TO po/I0B.

Tema 2. Teopus | Teopus cBepxmpoBogumoctd [un3dypra — Jlammay. (IlmotHocTh

CBEPXIPOBOJMMOC | CBOOOJHOM »SHEPrMM W TIpPaJAMEHTHas HMHBAPHMAHTHOCTh Teopuu. J[Ba

tm ['mH30ypra — | XapakTepHbIX MacmTaba [JIMHBI — JUIMHA KOTEPEHTHOCTH U TiyOMHa

Jlannay.

NPOHUKHOBEHUs. D ekt Oau30cTU. DHEprusi TpaHMIbl pasjiesna MexIy
HOPMaJIbHOW M CBEpXMpoBoOIsALIe (a3zamu. AHIPEEBCKOE OTpakKeHUE.
Buxpu AGpukocosa. [IMHHUHT.).

Tema 3. OcHOBHBIE

OcCHOBHBIE TOJIO)KEHUS MHUKPOCKOIMYECKON TEOPHH CBEPXIPOBOJIHUKOB.

MIOJIO’KEHHUS @DOHOHHOE NpUTsKEHUE dIeKTpoHOB. Kymeposckue mapel. Crektp
MHUKPOCKOIIUYECKO | 3JIEMEHTAPHBIX BO30YKJIEHUN CBEPXMPOBOJHUKA. DHEpreTHUecKas IIeib U
17} TEOPHHU | IUIOTHOCTH cOCTOSIHUN. TyHHenbHbIe 3 (GEKTh B CBEPXIPOBOJHUKAX.
CBEPXITPOBOIHHUKO

B

Tema 4. | CBepxIpoBOIHUKN BTOpOro poxa. Ilose onMHOYHOrO BUXpsS M IEpBOE
CBepxIpoBOJHUKH | KpUTHYECKOE ToJie. B3anMopelicteue Buxpeil. Bropoe xputnueckoe mnose.

BTOpPOTO poja

IToBepXHOCTHAsE ~ CBEPXIPOBOAUMOCTb. TpeTbe  KPUTHYECKOE
KpuTtnueckuii TOK B CBEpXIIPOBOJHMKAX. KpuTHUECKOE COCTOSIHUE.

IIOJIC.

Tema 5.
ITapamartoHsl.
Hogeie
(byHKIMOHATBHBIE
MaTepHuabl

TyHHenbHas! CHEKTPOCKONUSI KBa3UYAaCTUYHBIX BO30YXKIEHUN B MeTaJllax.
dusnueckasi CyIHOCTb TYHHEIHpPOBaHUA. DIyKTyallMOHHBIE PPEKTH —
MPOBOAMMOCTh TOHKUX IUIEHOK. [lapamarnonsl. CrivHOBas mossipu3anus
3NIeKTpoHOB. HoBBIE (yHKIMOHATIbHBIE MaTepuanbl. MyIbTHHEPPOUKH.
Kapbun, rpapen u rpadan. DymiepeHsl U (QYUIEPUTHL. YTIEpOIHbIE
HaHOTpYOKH. [lomymerasuibl.

TemaTnyeckuii njian

| ConepxarejJbHblid MOAYJb: 1---«Macnumnsle u onmuuecKkue HAHOMAamMepuaIbl»
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Tema 1. Maruetusm u
10 | 1 2 7
CIIUHTPOHHKA.
Tema 2. MarseTuku.
10 | 1 2 7
MarHoHEI
Tema 3. OUTodRIEKTPOHUKA U
p 10 | 1 2| 7
(hoToHMKA
Tema 4. DKCUTOHBI U
10 | 1 2 7
MTOJISIPUTOHBI B KPUCTAJLIC.
Tema 5. IlmazmoHuka WU
¢doronunka. Buapl mnasmonos. | 10 | 1 2 7
II;ma3MoHHBIE COCTOSIHUSA
Tema 6 doroHHBIE
10 | 1 2 7
KPHUCTAJLIBI
Tema 7 OnTO3NEKTPOHHBIE
10 | 1 2 7
PUOOPHI
Hmozo no
cooeprcamenvrhomy mooyaio | 70 | 7 14 | 49
1

CopaepxareJbHbIH MOAYJIb: 2---«C6epxXnpo600HUKOEblE HAHOMAMEPUATIbL)

Tema 1. CBepX1IpOBOAHUKHI

11 | 1 3| 7
Tema 2. Teopust
CBEPXIPOBOIUMOCTH 12 | 2 31 7
I'uns306ypra — Jlannay.
Tema 3. OcHoBHbIE
MIOJIOKEHHUS § 1|1 3] 7
MHUKPOCKOTIMYECKOH — TEOPHH
CBEPXIPOBOIHHUKOB
Tema 4. CBepXUpOBOJHUKH 12 | 2 3| 7
BTOpOTO Poja
Tema 5. IlapamardoHsl.
Hossie ¢byukumnonansable | 10 | 1 2|1 7
MaTepHabl
Hmozo no
cooeprcamenvhomy mooyro | 56 | 7 14| 35

2

Bcezo uacoé no oucuunnune

126 | 14 28 | 84
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5. METOAUYECKHUE PEKOMEHJIALUU IJISA TIPOBEJEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

o Konuuecmeo
i Haszeanue memot waCos
1 [MarseTusMm U CIUHTPOHUKA. 1
2 [Maruetuku. MarHoHbI 1
3 |OnrosnekTpoHuka U GOTOHHUKA 1
4 [OKCUTOHBI U MOJNAPUTOHBI B KPUCTAILIE. 1
5 [[Inasmonuka u poToHuka. Buasl mia3mMoHoB. I1nazMoHHbIE COCTOSHUSA 1
6 |DOTOHHBIEC KPUCTAILIBI 1
7 |OnTosneKTpoHHbIE TPUOOPHI 1
8 |CeepxmpoBogHuKH 1
9 [Teopus cBepxmpoBomumoctu ['mH30ypra — Jlannay. 2
10 |OcHOBHBIE TIOJOKEHUS MUKPOCKOIIMYECKON TEOPUU CBEPXIIPOBOTHUKOB 1
11 |CBepXIpOBOAHUKHU BTOPOTO pojia 2
12 |[Tapamarnonsl. HoBble pyHKIIMOHAIBHBIE MaTEPHAIIBI 1
BCEI'O 14
Tembl J1a0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
wn Has3zeanue memut ACOs
1 [PacnpocTpaHeHHEe JIEKTPOMArHUTHBIX BOJH B HEOJHOPOJAHBIX CTPYKTYypax. 5
(Teop. pab.)
2 |[KoMmbroTepHBIN SKCTIEpIMEHT. KBaHTOBBIE KOMITBIOTEPHI. DKCUTOHBI U 5
BOJIHBI.
3 |Ompenenenue cTpyKTypHBIX TapaMeTpbl aMOPGHBIX CIIABOB METOJIOM 5
[PEHTT€HOBCKOTO U(PPAaKIIMOHHOTO aHAIM3a.
4 |Tepmuueckas ycroiunBocth AMC Ha ocHoBe Al mnpu HempepbiBHOM 5
Harpese.
5 [Meton BOT: U3mepenue yaenbHONU NOBEPXHOCTH U CPEHETO pa3Mepa 4
YaCTHII.
6 [Yopyrue Momynu KpUCTaIOB. YTIPYrHe MOTYTH KEPAMHKH. 4
BCEI'O 28
6. METOAUYECKHE PEKOMEHJALIUU IO OPTAHU3ALIUNA
CAMOCTOATEJBHOU PABOTHI CTYJIEHTOB
Opranunsanus caMoCTOSITeIbHON PadoThl CTYICHTOB
No Konuuecmeo
wn Haszeanue memoi waCos
1 [Ceomerpuueckas ontuka. [Ipuniun I'rolirenca — ®penens. 7
2 |[Teopus mudpakuuu Kupxroda 7




3 [[ToBepXHOCTH BOJHOBBIX BEKTOPOB 7

4 |PoJib HEAPKBUBAJIEHTHOCTU HEMATHUTHBIX CJIOEB. 7

5 |Orpaxenue u nmpenomieHHE dJIEKTPOMArHUTHBIX BOJIH HA IPaHUIIEC pa3/erna 7
IBYX Cpe/l.

6 [[IpubmmkxeHHBIE rpaHUYHBIC ycinoBus M.A.JleoHTOBHYA. 7

7 |OTpaxeHue BOJH Ha IPAaHULE XKUJKOCTH U TBEpIOro Teina. [loBepxHOCTHBIE 7
BOJIHBI.

8 |KoaddurmenTsl oTpakeHUS U MPO3PAYHOCTH JIJIST OJTHOTO CJIOSI. 7

9 [[panmua pasnmena >KUIKOCTH — TBepiaoe Teno. OCHOBHBIE ypaBHEHUS U 7
rpaHUYHBIC YCIOBUSI.

10 |Ymopyrue BOMHBI B B TBEpPABIX CIOUCTHIX cpenax. KoaddumueHts 7
OTpaKeHUSI U TPO3PAYHOCTH.

11 |[IpocBetnenue onTuku. OIHOCIONHOE TOKPHITHE. 7

12 |MHaTepdepeHIIOHHbIE TTOKPBITHSL. 7
BCEI'O 84

7. WHIAUBUIYAJBHBIE 3AJAHMS

TepMonrHaMuKa MarHUTHBIX ABJICHUN. M ieanbHble MATHETHKY.
MarseTo — TepMHUYECKUE U MAarHeTO — KaJJOPUMETPUYECKHAE COOTHOLICHUS.
[TapamarnuTHsble BenecTBa. Kiaccuueckas teopus JlanxeseHa.
MarauTHbIE CBOKCTBA METAJIIIOB.

[TapamarseTusm 1 JuaMarHeTU3M CBOOOIHBIX IEKTPOHOB.
XapakTepUCTUKU TEXHUYECKON KPUBOW HAMAarHUYEHHOCTH.
MarautocTpukuys. YIpyrue HaupspkeHUs: 1 MarHUTOCTPUKIUS.
KpuBble HamaranurBanusd. J[Ba TrIa nporeccoB HaMarHMYMBaHUS.
MaruutHslii ructepesuc. [IpuunHel 1 THIBI THCTEPE3HUCA.

10 DNEeKTPOHHBIN U SAEPHBIN MapaMarHUTHBIA PE30HAHC.

11. SAAnepuslit ramma — pe3onanc. Ipdexr Méccobayspa.

CoNoO~WNE

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA

UYro Takoe naeanbHble MArHETUKU?

B uem cmblcn kitaccudeckoi Teopun JlanxkeBeHa?

[TapamarseTsM u 1uaMarHeTu3M cBOOOIHBIX JIEKTPOHOB.

OCHOBHBIE XapaKTEPUCTUKHU TEXHUUECKON KPUBON HAMarHNYeHHOCTH.

Kak cBs13aHbI yIipyrue HanpsKeHUs 1 MarHUTOCTPUKIUS.

MarunuTHbIi1 ructepe3uc. [IpudrHbl U TUIIBI THCTEPE3UCA.

DIEKTPOHHBIN U SIEPHBIN TapaMarHUTHBIN PE30HAHC.

[Tosicaure npunun I'rolirenca — Openens.

[TosicHuTe pru3MUECKUil CMBICI MOHATHS TOBEPXHOCTH BOJTHOBBIX BEKTOPOB.
OTtpakeHne 1 PEIOMIICHHE 3JIEKTPOMArHUTHBIX BOJIH HA TPAaHHUIIE pa3jiena IByX
11.  3anummuTe Ha rpaHMIA - KUAKOCTh — TBEPAOE TEJIO OCHOBHBIC YPaBHEHHUS M TPAHUYHBIC
YCIIOBHSL.

12. OTkpbITHE CBEPXITPOBOAUMOCTH. CBEPXIIPOBOASIINE BEIIECTBA.

13.  BecmeneBast cBepXIPOBOIUMOCTb.

14.  Kectkue cBepXnpoBoAHUKU. CBEPXIPOBOISIINE COTCHOUIBI.

15.  Beoicokue kputnueckue noisi. CMenanHoe COCTOSHUE.

16.  IlpumeHeHue CBEPXIIPOBOIHUKOB.

LCoNo~wWNE

[EN
©
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17. Crepxtekyuectb. KBaHTOBas )KUAKOCTh. OCHOBHBIE CBOMCTBA. JIBYX:KHAKOCTHASI MOJICIIb.
18.  Dmueprernueckuii cnektp He-2. CBepxTekyuyects He-2.

19.  KsanTtoBble kpuctamisl. HOBbIE CBEpXTEKy4YHE CHCTEMBI.

20.  DwusHKa CBEPXIIPOBOIUMOCTH B JPYTrUX 007aCTAX HAYKU

9.  OBPA3EILl MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWIA HAIITMOHAJIbHBIN YHUBEPCUTET»
®akynbTeT PU3UKO-TEXHUIECKUN

Hanpaenenue noocomosxu: 03.04.02 ®@u3uka

Maeucmepckas npoepamma: Du3uxa KOHOEHCUPOBAHHO20 COCHOAHUSA

Ilpoepamma noocomosku: aKademuueckas Mazucmpamypa

Cemecmp 2

Yuebnas oucyunnuna Hoegble maznumnbvle, onmuuecKue u c6epxnposooumple
Hanomamepuaivl

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. B 4em cmbIch kiaccuyeckoi Teopun JlanxeBeHna?

2. HapaMarHeTmM N AuaMari€Tu3m CBO6OI[HI)IX OJICKTPOHOB

VYTBepKIIeHO Ha 3aceaHnu Kadeapoil TEOPETUIeCKO (PU3HKKM U HAHOTEXHOJIOTHH,
poTOKOJ Ne or“ ” 20 T

3aBeayromuit kadeapoit
IIpenonasarens

Kpurtepuu oneHnBanus MOAYyJIbHOI0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annos
3ananue 1 15

Samanue 2 15
Bceco 30

10. OBPA3EI DK3AMEHALIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3ameny

Beenenne. Knaccugukanys BeecTB no arperaTHbIM COCTOSTHHSIM.
Oco0eHHOCTH YEeThIPEX arperaTHbIX COCTOSTHUIA.

®dopmyna kpucTajuia. biavxkHUN U JAIBHUN TOPAIOK.

Knaccudukanus BemecTs 1 MaTepuaioB MO pa3Mepy 4acTHIl (3EpeH).
JIBymMepHBIE U TpexMepHbIe pemeTku bpase.

DnemMeHTapHas U IPUMUTHBHAs suerku. Sueiika Burnepa — 3eiitua.
HccnenoBanue cTpyKTypbl. PeHTreHoBckoe usnyuenue. 3akoH Bynbda — bparra.
HccenenoBanue cTpykTypsl. MeTon BpalleHus KpucTasia.

NN E
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9. HccnenoBanue CTpyKTypbl. MeTO 1 TOpOIITKA.

10. Tunsl cBs3€H B KpUCTAUIaX M HAHOCHCTEMAX: MOJICKYJISIpHAS CBSI3b

11. Tlorenuman 6 — 12 (motenmuan Jlenapaa - Jl>xkonca).

12. CxxumaeMocTh U 00BEMHBIN MOTYJIb YIIPYTOCTH.

13. Tunel cBsizell B KpucTa/slax M HAHOCHUCTEMAax: HOHHAs CBA3b — IOTEHIUANl WU JHEPrus
MapenyHra.

14. Tunsl cBs3€ll B KpUCTallax U HAHOCUCTEMaX: KOBAaJICHTHAs! CBSI3b.

15. CucreMsbl ¢ BOAOPOJHBIMU CBSA3SIMU.

16. Tunsl cBs3€ll B KpUCTaIaX: METAJUIMYECKAs CBA3b.

17. Mopenbs 1 OCHOBHBIE TIOJIOKEHUST Mojienu pye.

18. OcHOBHBIE OHATHS MarHETH3MA.

19. Knaccudukanuss TpUPOAHBIX MArHUTHBIX CTPYKTyp. Jlumonap — nOumoigpbHOE, CIHH —
opbuTanbHOEe U 0OMEHHOE B3aUMOJICHCTBUSI.

20. IMapa-, nua- u peppomarHeTuku; HeppuMarHeTHKH.

21. Bunpl B3auMoieicTBHs B heppOMarHeTHKe.

22. Marnetuku. MarHoHbl. B3aumo ielicTBe MarHoHOB.

23. CnuHOBBIE BOJIHBI B MArHUTHBIX CPE/Iax.

24. MarHuTHBIE TONYNPOBOAHUKKA. HaHOMarHuTel. MarHuTHbBIE CBOICTBa HM30JUPOBAHHBIX
HAHOYACTHI] U HAHOKPUCTAITUYECKUX MOPOIIKOB.

25. DJIEKTPOMAarHUTHOE TOJie. BHyTpUKpUCTAIUIHYECKOEe ToJIe. DIEMEHTHl MHTEePPEpEeHIIUU U
nudpakium.

26. DKCUTOHBI U TIOJIIPUTOHBI B KPUCTAJLIE.

27. DKCUTOHHBIE MOJIIPUTOHBI B AaTOMAPHBIX KPUOKPUCTAIIAX.

28. ®otonHble KpucTauibl. [lepememnienue poTOHOB B KpUCTAIIIAX.

29. OnTuyeckue Npolrecchl B HAHOCTPYKTypax. MeramaTepuasibl.

30. 3oHHas CTPYKTYpa repMaHusl, KPEMHUS ¥ APCCHUIA TaJUTHS.

31. [TonynpoBOAHUKOBBIE MaTepHalIbl U COOCTBEHHASI TPOBOAUMOCTb.

32. TlogBu)HOCTH B 0071aCTH COOCTBEHHOU IMPOBOIUMOCTH.

33. [lonsiTue apIpku. Meskue MpuMecH B MOJTYITPOBOIHUKAX.

34. KoHneHTpanus 3J1eKTPOHOB B 30HE IPOBOIUMOCTH U JIBIPOK B BaJICHTHOM 30HE.

35. 3akoH aeicTByronmx Macc. [lonsitue 00 ypoBHe depmu B MOTYIPOBOIHUKAX.

36. Kiaccudukanus BemecTB ¥ MaTepHAIIOB 110 pa3Mepy YacTHIl.

37. Tunbl HAHOKPUCTAITMYECKUX MATEPUATIOB.

38. MeToapl CHHTE3a HAaHOIIOPOIIIKOB: KOHJICHCAIHS TTapoB (ra30(a3HbIil CHHTE3) U OCaXICHUE
U3 KOJUTOUHBIX PaCTBOPOB.

39. MeTo/pl CHHTE3a HAHOTIOPOIIKOB: JICTOHAITMOHHBINA CHHTE3 U 3JIEKTPOB3PHIB.

40. MeTopl CHHTE3a HAHOIOPOIIKOB: CHHTE3 BBICOKOAMCIEPCHOHHBIX OKCHJIOB B IKHMJIKUX
MeTasiax.

41. KoMnakTupoBaHH€e HAHOMOPOIIKOB.

42. OcaxxneHne Ha MoaoxKy. Kpucrammisamnust aMophHBIX CIUTaBOB.

43. nTeHcuBHas muiactTuueckas nedopmanus. [lpeBpaiienne nopsiok — 6ecrnopsaok.

44. JnexTpoHHas MUKpockonus. JudpakiunoHHbIil MeToA.

45. CynepnapamMarHeTHsM, ceIMMEHTAallNs, Ta30Bast aicOpOIUs U ra3oBast GUIbTPALUS.

46. Knaccudukanus 1eeKToB 1Mo reoMeTpUIeCKHM MTPH3HAKAM.

Oobpasey IK3aMeHayuoOnH020 dutema

rOY BIIO «JIOHEIIKUI HAITMOHAJIbHBIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUH PaKyIbTeT

Hanpasnenue noocomosxu: 03.04.02 ®uzuxa
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Maeucmepckas npoepamma: ¢puszuxa KoHOEeHCUPOBAHHO20 COCMOAHUA
IIpoepamma noocomosku: akademuyeckan mazucmpamypa
Cemecmp 2
Yuebnas oucyunnuna Hogble maznummnule, onmuuecKue u ceepxnposooumple
Hanomamepuavl
BUJIET Nel

1. Marsaeruku. Margonsl. BzanmMoieicTBiie MAarHoHOB.
2. MarauTHbI€ MTOTYIIPOBOIHUKU. HaHOMAarHuTHI.
3. DJeKTpOMarHuTHOE MoJyie. BHyTpUKpUCTAIITNYECKOE TI0JIe

YTBepkaeHO Ha 3acedaHuu Kadenpoil TeopeTudeckor (GU3MKH W HAHOTEXHOJOTHH, TMPOTOKOJT Ne

or*“ ” 20 1.

3aB. xadenpoit
DK3amMeHaTop

Kpumepuu oUeénueanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3ananue 2 15
3amanue 3 20
Bcero 50 6an10B

11. KPUTEPUU OHEHUBAHUSA

[Io kypcy «HoBble MarHuTHbIE, ONTUYECKHE W CBEPXIIPOBOJUMBIE HAHOMATEPHUAIIBI
npearnoiaraeTcd MpPOBEJCHUE IPOMEKYTOYHOM aTTecTaluyd B BHJE MOJYJIBHOTO KOHTPOJI,
BBIMIOJITHEHHE WHAMBUAYAJIbHONH pabOThl M 3K3aMeHa. OJK3aMeH CHAlT CTYAEHTHI C IIEJIbIO
MOBBIIICHUS PEUTHHTIA.

Pacnpeoenenue 6annos, kKomopule Mo2ym noay4ums cmyoeHnnol
6 npoyecce u3y4eHus OUCUUNIUHbL

OprannzanmoHHO CPC Bcero
yueonas pabora NuauBunyansnas | MoayJIbHbIH KOHTPOJIb
CTYy/JeHTa paGoTa
max 10 GamtoB max 10 6amtoB max 30 100
OaioB
Hlxana coomeemcmeusn 6417106 HAUUOHAILHOU UIKATLE
Onenka OueHka mno OueHka 1o rocy1apcTBeHHOM IKaJje Ouenka no
no mxkaJjge | 100-6anabHoi (3xk3ameH, Tu¢depeHUMPOBAHHBIN 3a4eT) rocy1apCcTBeHHOM
ECTS mKaje mKaJje (3ader)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (y1OBJIIETBOPUTEIBHO) 3a4TE€HO
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E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l PU YCIOBUU
00s3aTeNIbHOr0 Ha0opa AOMOJHUTENBHBIX OAJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O NTIPOLHECCA

JIeKIIMOHHBIE M TPAKTUYECKHE 3aHATHS M0 ydeOHOH nuctuimHe «HoBble MarHuUTHBIE,
ONTUYECKHUE U CBEPXIPOBOAMMBIE HAHOMATEpUAIIbl» MPOBOJATCS B ydeOHOU smabopaTopun NeO15
«MuKpO ¥ HaHO CTPYKTyphl». OOOpyaoBaHa KOMIUIEKTOM yueOHOH mebenu Ha 12 mocagodHbIX
MecCT, KOMIUIEKT pabouero Mecra Inpernojasateins, QiuoMacTepHas A0cka, macc-cniekrpomerp (MU
1201AT-01), Muxpockor 3eKTpoHHBIN pacTpoBbiii POM-106 U, ycraHoBKa Ui M3y4eHHs ONTHUYECKUX
CBOMCTB TOHKHMX IUICHOK (TI/IT TU3JICKTPHKOB), 1 KOMIIBIOTEp JUIA CHSATHA M OOpPaOOTKH JaHHBIX C
JIMIIEH3UOHHBIM ITPOrPaMMHBIM 0OecrieueHueM, JOCTYIoM K cetu MHTepHerT.

CamocrosrenbHas paboTa CTYACHTOB IPOXOJUT B unTaibHOM 3aiie Ne 3 aBropedeparoB u
JicCepTaluii, YKOMIJICKTOBaH KOMIUIEKTOM ydeOHOH mebOenn Ha 50 mocaJouHbIX MECT, OCHAIICH
KOMIBIOTEPOM B KOMIUIEKTE (2 IIT.), pacroiioxkeH 1o ajapecy r. Jloneuk, np. Tearpasibhsiii, 13, ka0.
106.

WupuBuayanbHble W TPYNNOBbIE  KOHCYJIbTallMM  CTYAEHTaM  JUld  IPOBEIEHUS
CaMOCTOSITENIbHOW paboThl MPEIOCTABIAIOTCA B KaOWHeTe Kadeapbl TeopeTHYecKor (U3MKU U
HAaHOTEXHOJIOTHM, YKOMILJICKTOBAaHHOM KOMIUIEKTOM MeOenun Ha 12 1ocagoyHbIX —MeECT,
OCHAIIIEHHOM KOMIBIOTEPOM B KOMIUIEKTe (1 IIT.), MPUHTEPOM, CKaHEPOM, PACHOJIOKEHHOM II0
anpecy r. loneux, np. Tearpanbusbiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue
IK3EMILIAPOB | JJIEKTPOHHOH
B Ou0JMoTeke BepCUM B

HonHY IBC

n/n HaumenoBanmue

OcHognasa n1umepamypa

1. Opuenko B.M. HoBble MarHuTHblE, ONTHYECKHUE U
CBEPXIPOBOJMMBIE  HAaHOMATepUaidbl  [DJIEKTPOHHBIN
pecypc]: y4eOHO-METOIUYECKOE nocooue / 1
B.M.IOpuenko - Jonenk: JouHY, 2019. - DnexrpoHHsie
nanubie (1 daiin)

2. MunocnaBckuii  A.I'. KoHcmekT nexkuuii 1mo Kypcy
«OCHOBBI TIPOIIECCOB MHUKPO- M HAHOTEXHOJIOTHI». — 2
Honenk: JouHY, 2018. — 246 c.

3. Tepexo C. B. ®usnka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; ['OY BIIO 4
«lonHY» - Jlonenk: lonHY, 2013. — 418 c.

4. [Mammuckas E. I'. ®usuka nedopMHpPOBAHHBIX CpE:
yaeOHOe TmocoOue Il  CTYACHTOB  CIEIHAIBHOCTH
03.03.02 "®uzuka" / E. I'. [Namunckas, B. H. Baproxun;
I'OY BIIO [loHeuxknii HaIlMOHAIBHBIA YHUBEPCUTET, 9
PU3NKO-TEXHUYECKUI ¢bakynbTer, Kadenpa
TEOPETUUYECKOH (PU3MKM M HAHOTEXHOJOrui. — JloHenk:
'OV BIIO «lonHY», 2017. — 173 c.
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Jonoanumenvnas numepamypa

5. Tepexon C. B. BapuannoHHble NPUHIMIBI KJIACCUYECKON
mexanuku / C. B. Tepexos, B. H. Bapioxun, A. T.
ITerpenxo; T'OY BIIO "/loHeukuidi HalMOHAIbHBIN
YHUBEpPCUTET", DU3HKO-TEXHUYECKUI bakynbTer,
Kadenpa teopernueckoil GU3MKH W HAHOTEXHOJIOTHUH. —
Honenk: 'OY BITIO "IouHVY", 2018. — 52 c.

6. HanorexHonmoruu u crHenuaibHble MaTepHalbl: y4del.
nocodowe s CTYACHTOB BY30B, OOYYarOIIMXCS I10
HarpaBjeHuto nmoarotoBku 140140 — Texn. ¢usuka / 1O.
I1. Connues, E. U. Ipsaxun, C. A. Bonorkanuna, A. I1.
ITerkoBa; mon pen. 0. II. ComnueBa. — CaHKT-
[TerepOypr: Xumuzaar, 2009. — 334, [1] c.

7. Hanorexnomorun: a3oyka mis Bcex / H. C. A6pamuyk, C.
M. Aspomenko, A. H. bapanos u ap.; nmox pen. 0. 1.
TperbsikoBa. — 2-¢ u3n. — MockBa: @usmariaut, 2009. —
365 c.

8. EnuceeB A. A. ®yHKIMOHANIbHBIE HAHOMATEPHAIIBL: Y4eO.
nocoOue Jisi CTyJICHTOB CTapIIUX KypCOB, 00YJarOIIuXCs
no crenuansHocTd 020101 (011000) — Xumms / A. A.
Emucees, A. B. Jlykamun. — Mocksa: ®uzmatiur, 2010.

9. PamOugun H. I Pusmueckne U XUMHUYECKHE OCHOBEI
Ha"otexHonoruii / H. T'. PamObumu, A. B. bepeskun. - 2
Mocka: DUSMATIINUT, 2008. — 454 c.

10. |I'ycee A. W. Hanomartepmaibl, HaHOCTPYKTYpHI,
HaHorexHonoruu / A. U. I'yceB. — U3n. 2-e. — Mockaa: 6
®usmataur, 2009. — 414 c.

11. | Kpacuiok U. b. JlerepMuHUpPOBaHHBIM Xaoc B MPOCTBIX
3amavax ¢usuku nomumepo / U. b. Kpacuiok, P. M.
Tapanen, B. M. IOpuenko, A. E. 3w0anoB, B. O.
PycakoB // Bicauk JloHEIBKOro  HAIIOHATBLHOTO
yuaiBepcutery [Tekct]: HaykoBuii >xypHan. Cepis A. 2
[Ipupoanuui Hayku / JIoHEUbKUI HAIl. YH-T; TOJOB. pej.
B. I1. IlleBuenko; penkoin. cepii: B. I1. llleBuenko (rosos.
pen.) Ta in.; Biam. pen. C. B. becnaosa. — 2011. - Ne 2. —
C. 75-83.

14. HUH®OPMAILMOHHBIE PECYPCBbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.
hitp:/Aibrary.donnu-support nu/catalogy/scriptsinek2.exe/mb - DrekrporHbii karaior JJonHY:

15. IMPOT'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopnioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnioparusnas surensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (suen3ust mporpamMmel DreamSpark juist BeicInX ydeOHBIX 3aBE/ICHH );
4. Jlunensun GPL, Apache, BSD mist ceob6ogHoro mporpammaoro obecnieuenusi: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb
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