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YTBEPXIAIO:

Bpuo nexana Gu3HKO-TEXHHYECKOTO

YTBEPIKIEHHOrO IpHKa3oM MuHucTepeTBa 06paszoBanus u Hayku Poccumiickoii ®enepamuu ot 28
asrycra 2015 r. Ne 913.

[Iporpamma  yuebno#t  mucmmmmnesl «HOBBIE ~ MATHUTHBIE,OIITUYECKUE U
CBEPXITPOBOJIMMBIE HAHOMATEPHAIJIbI» cocraBnena na ocmoBe I'OC BIIO mo
HarpaBineHuio - moarotoBku 03.04.02 @usuka, yTBEpXKIEHHOro mpHKa3oM MHHHCTEPCTBA
obpasoBaruss u Hayku JIHP or «04» ampems 2016r. Ne 300, 3apermcTpHpOBaHHOrO B
Munucreperse toctumn JIHP ot 22 anpens 2016 1. Ne 1195, «ITonosxenust 06 opraHu3aruu
yueOHOro mpomecca B 00pa3oBaTeNbHBIX OPraHU3alHMsAX BBICHIEr0 MPO(ECCHOHAIBHOIO
obpazoBanusi Jlonernxoit Haponmuoit PecmyOmukuy», yTBEpXkIEHHOro mnpukazoM MHHHCTEpCTBA
obpazoBanus u Hayku JJHP 07 aBrycra 2015 r. Ne 380 (c u3MeHeHusIMH U ononHEHHAMHE OT 30
okta6ps 2015 r. Ne 750), yyeGHoro mnana mo Hampasienuio moarotoBku 03.04.02 ®uswmka (
Marucrepckas rnporpamma: ®usnka KOHIEHCHPOBAHHOTO COCTOSIHHS), YTBEPIKIEHHOIO YUYEHBIM
CoBerom Vmusepcurera oT 02.04.2019r., mpotokon Ne3 u ocHOBHOW 00pa3oBaTeNbHOU
IPOTrpaMMB], yTBEpIKIeHHo# nprkasoM pekropa (Ne 102/05 or 31.05.2019 r.).

Pazpaborunk:
IIpodeccop, moxTop pu3-Mar Hayk, )
o 7]
npodeccop kadeaphl TeOpeTHIECKOi 1o
(bU3UKA U HAHOTEXHOJIOTHH //Q@ [Opuenko B.M.
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I[IporpamMma y4eGHO#M JUCHMILTHHEI yTBEPIKACHA HA 3acCefaHiH Kadeaphl TEOPETHIECKOH (U3HKH
M HAHOTEXHOJIOTH

Y

[IporpamMma yueOHO#H AMCIMILUIMHBI O000peHa Y4eOHO-METOAMYECKOH KOMHUCCHeH (HH3UKO-
TEXHHYECKOTO (aKyIbTeTa

IIpotoxon Noe 17 ot «_04_» __ ampens 20190,

3aB. kadepbl TEOPETHUECKOH (YH3UKH W HAHOTEXHONOTHH Baproxuun B.H

Ilporoxon Ne 4 or« 08 »  ampems 2019 r.

IIpencenarens yue6HO-MeTOAUYECKON /
KOMHCCHH (aKyIbTeTa Korenko B.H.
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1. OobsacTh NPUMEHEHUsS] M MeCTO IMCUMILVIMHBI B Y4eOHOM mpolecce:

Kypc «HOBBIE MATHUTHBIE,OIITUMECKUE W  CBEPXIIPOBO/JUMBIE
HAHOMATEPUAJIbl» sBnseTcs AUCHMIUIMHOW IO BBIOOPY BapuaTUBHOM dYacth bioka 1
«ducuumnunsl (Monynu)» mno HampapieHuto noarotoBku 03.04.02 duszuka (Marucrepckas
nporpamMma; (hU3MKa KOHICHCUPOBAHHOTO COCTOSIHHUS).

JucuuiuinHa peanu3yercss Ha (DU3MKO-TEXHHUYECKOM (akyiapTeTe Kadeapoil TeopeTHUecKOoi
GU3UKM ¥ HAHOTEXHOJOTUH. JIJIsl M3y4eHus: JaHHON y4eOHOM AMCIUIIMHBI HEOOXOIUMBI 3HAHHS,
yYMEHHUS ¥ HAaBBIKM, COPMHUPOBAHHBIE B Ipolecce M3ydeHUs mpeameroB «OOmas ¢usuka u
IKCIIepUMeHTanbHas ¢u3uka (DIEKTPHUECTBO M MarHeTusMm)», «®Ddusmka TBepAoro Tenay,
«OCHOBBI HAHOTEXHOJIOTUH. Teopust U METOIbI TOTyYCHNSI HAHOMATEPHAIIOBY.

[lonyueHHblE 3HaHUSA UCIONB3YIOTCS CTYJEHTAaMM BO BPEMs  BBIIOJHEHUS  HAy4dHO-
HCCIIEI0BATENBCKONM PaOOTHI IPHU HAMMCAHUHM MAaruCTEPCKOM TUCCepTaLnu.

2. CTpyKTypa AMCUMIIMHBI

Xapakmepucmuka yuedHoil Oucyuniunbl

Hanpasienue moaroToBku 03.04.02 ®usuka
Maructepckas nporpamma ®du3nKa KOHACHCUPOBAHHOTO COCTOSIHHS
IIporpamMmMa moAroToBKH MarucTparypa
Kpamuduxarms MarucTp
KonnuecTBo copepkatenbHbIX MOy 3
JucuuruimHa 6a30Boi / BApHaTUBHOM YacTu .
. JTUCITUTUINHA BAPHATUBHON YacTH
00pa30BaTeNbHON MPOTrPaMMBbI
DopMBbI KOHTPOJIS 1 MOAyNBbHBIN KOHTPOJIb, 1 SK3amMeH
TMoxasaren ouHas popMma 3aouyHas popma
o0y4yeHHs o0y4yeHus

KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 3,5
I'on moaroToBKM 1
CemecTtp 2
KonunuecTBo yacos 126
- JIEKIIMOHHBIX 14
- MPAKTUIECKUX, CEMUHAPCKHUX
- 1a00paTOPHBIX 28
- CaMOCTOSITEIbHON pabOThI 84
B T.4. UHAMBHAYAJIbHOE 33/1aHHE
HeznenpHo€E KOIMUECTBO YacoB, 3

B T.4. ayTUTOPHBIX 3
3. Onucanue TUCHUTINHBI

Ieaun u 3apaun
Ieny mpenonaBanus yueOHoOW mucrumumasl « HOBBIE MAT'HUTHBIE,OIITUYECKUE U
CBEPXITPOBOAMMBIE HAHOMATEPUAJIbl» - dopmupoBaHue 3HaHUA W (PUIUUIECKUX
MPE/ICTaBJICHU O COBPEMEHHON (H3MKEe HAHOCHUCTEM U HaHOMATEepUaJIOB; MPEIOCTaBICHUE
CTY/IGHTaM HEOOXOAMMYIO JUIl CaMOCTOSITENIbHOW paboOThl COBOKYIHOCTh 3HaHMH B 00JacTu
HOBBIX HAHOMAaTEPUAJIOB; O3HAKOMJIEHHE CTYJEHTOB C COBPEMEHHBIMHU IMpobiemMamu (QHU3UKU
HaHOMAaTepHaJIOB.

3agaua qucnumiuHel «HOBBIE MATHUTHBIE,OIITUYECKHUE 1 CBEPXITPOBOAMMBIE
HAHOMATEPUAIJIbl» mnpenycmatpuBaer mnpopabOTKy CTYIAEHTAMH TEOPETUYECKHUX OCHOB




NPOCIYIIAaHHOTO  JIEKIMOHHOTO ~ Marepuana, IOATOTOBKY  OyIymiero  CHemHannucTa K
CaMOCTOSITENIbHOW Hay4HOI paboTe B 001acTH (PU3UKHU TBEPAOTO TEa.

TpeGoBanuss K pe3yjabTaTaM OCBOCHHSI AUCHMINVIMHBI: [Iporiecc H3ydeHMs] IUCLUILIMHBI
«HOBBIE MATHUTHBIE,OIITUYECKUE U CBEPXITPOBOJUMBIE HAHOMATEPHAJIbBI»
HampaBjieH Ha (OPMHUPOBAHUE HIEMEHTOB CJIEIYIOIINUX KOMIETEHIMH B cooTBeTcTBUU ¢ PI'OC
BO P® no nampanenuto nmoarotoBku 03.04.02 dusuka 1 OCHOBHON 00pa30BaTeIbHON MPOrPaMMBbI
BBICIIETO  MPO(ECCHOHATIBHOTO  00pa30BaHMUs HampaBiieHust noarorosku  03.04.02  ®usuka
(Marucrepckast mporpaMma; (PU3MKa KOHICHCUPOBAHHOTO COCTOSTHUS):

a) oowexyromypuuvix (OK):

CIIOCOOHOCTBIO K aOCTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuate3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATIN3ALIMH, UCIIOIb30BAaHUIO TBOPUYECKOIO OTEHLIMAA
(OK-3).

0) oowenpogpeccuonanvnvix (OIIK):

TOTOBHOCTHIO K KOMMYHUKAIIUU B YCTHOM U MUCbMEHHOM (hopmax

Ha rocyaapcTBeHHOM s3bike Poccniickoit denepanuy 1 MHOCTPAHHOM SI3BIKE JUUIS PELICHUS 33134
npodeccronanbHoi AestenbHocTh (OITK-1);

CTIOCOOHOCTBIO K aKTHBHOM COIMAIbHON MOOUIIBHOCTH, OPTaHU3AIHH
HAYYHO-HMCCIICI0BATEICKUX M HHHOBAIMOHHBIX pabot (OIIK-3);

CHOCOOHOCTBIO QAANTUPOBATHCA K U3MEHEHHUIO HAYYHOTO PO cBoeH
poheCCHOHATTLHON IeATEIbHOCTH, COIIMOKYIBTYPHBIX M COIMATIBHBIX YCIOBHNA ACATEIBHOCTH
(OIIK-4);

CTIIOCOOHOCTBIO MCIIONIB30BaTh CBOOOIHOE BIIaIeHHE TPOPECCHOHATHHO MPOPHINPOBAHHBIMA
3HAHUSAMHU B 00JIACTH KOMITBIOTEPHBIX TEXHOJIOTUHN AJIs pelIeHus 3a7a4 mpodhecCuoHaIbHOMI
JESITeTbHOCTH, B TOM YHCIIE HAXOAIINXCS 32 peAesIaMHi HAalPaBICHHOCTH (TIpoduIis)
noarotoBku (OIIK-5);

CTIOCOOHOCTBIO MCIIONIF30BATh 3HAHUSI COBPEMEHHBIX MPOOJIEM M HOBEUIITHX

JTOCTHXKEHUH (PU3UKU B HAyYIHO-UCCIe10BaTebckoi pabore (OITK-6);

CIIOCOOHOCTBIO AEMOHCTPUPOBATH 3HAHUS B 00J1aCTH (PUIIOCO(CKUX BOIPOCOB
€CTECTBO3HAHUS, HCTOPUH U MeToom0ruu (usuku (OITK-7).

8) npogpeccuonanvuvix (IIK):

HAYYHO-HCCJIEI0BATEIbCKAS AeATeIbHOCTh:

CIIOCOOHOCTBIO CAMOCTOSITEIHHO CTABUTh KOHKPETHBIC 3a/1a4l HAYIHBIX

UCCIEeIOBAaHUH B 00J1aCTH (PU3UKH U PelIaTh UX C IMOMOIIBIO COBPEMEHHOH anmapaTypsl U
MH(OPMAIMOHHBIX TEXHOJIOTUM C UCITIOIH30BAHUEM HOBEUIIIETO POCCHIICKOTO U 3apyOeKHOTO
ombita (ITK-1);

HAYYHO-WHHOBALIMOHHAS 1eSITEJILHOCTh:

CIOCOOHOCTBIO CBOOOIHO BIIAJIETh pasienamMu (pu3uku, HEOOXOAUMBIMU

JUTS pelieHrs HAyYHO-WHHOBAIIMOHHBIX 337124, U IPUMEHSTh PE3YJIbTaThl HAYYHBIX UCCIICOBAHUN
B MHHOBAIMOHHOM aesTenbHocTH ([TK-2);

CIIOCOOHOCTBIO MPUHUMATD YYaCTHE B pa3paO0OTKe HOBBIX METOJOB M METOJIMYECKUX MOIXO0/IOB B
HAyYHO-MHHOBAIIMOHHBIX UCCIICIOBAHUSAX M HHKEHEPHO-TEXHOJIOTHYeCcKoi nestenbHocTH (ITK-3);
OPraHu3alMOHHO-YIIPaBJIeHYECKAS 1eITeIbHOCTh:

CIOCOOHOCTBIO TUTAHUPOBATH U OPTaHU30BBIBATH (DU3MUECKUE UCCIICIOBAHMS,

Hay4HbIe ceMUHapbl U KoHpepeHnuu (I[TK-4);

CIOCOOHOCTBIO UCTIONB30BATh HABBIKKM COCTABIICHUS U OhopMITeHUS

Hay4YHO-TEXHUYECKOM JTOKYMEHTAIlUH, HAYIHBIX OTYETOB, 0030POB, TOKIAI0B

u crareit (ITK-5);

neAaroruvecKas 1eATeJJbHOCTh:

CIOCOOHOCTBIO METOUYECKH TPAMOTHO CTPOUTH IUIAHBI JICKITMOHHBIX



Y TIPAKTUYCCKUX 3aHATHUH 10 pa3jeiaM yudeOHbIX AUCIUILIAH U YOJUYHO U3JIaraTh
TEOPETHUYECKHE M MPAKTUUCCKHE Pa3/Ieibl YICOHbBIX TUCIUILUINH B COOTBETCTBUH C
YTBEPKJICHHBIMH y4eOHO-METOIUUCCKUMU ITOCOOMSIMU TTPU PeaTn3aliiy mporpaMm OakajgaBpuaTa
B obmactu pusuku (ITK-6);

CIIOCOOHOCTBIO PYKOBOAMTH HayYHO-HUCCIIEIOBATEILCKOM ACATEIBHOCTRIO B 001acTH HDU3NKU
oOyuyarommuxcs 1o mporpammam Oakanaspuata (ITK-7).

B pe3yabrare uzydenusi y4ueOHOMH TMCHUIJIMHBI CTYJAEHT H0JIKEH

3Hamb: OOIME CBOWCTB MarHUTHBIX HAHOMATEPUAJIOB; OCHOBHBIC MU M (HU3MYCCKHE SBICHUS
CIIMHOBOM DJJICKTPOHWKH;,  OCHOBHBIC WJeH W (U3MKY SBICHHIA (OTOHUKHM W MArHOHUKW,
du3ndeckoe npoucxoxaeHue 3pdexToB OIM30CTH B HAaHOMATEpUallax; CBOMCTBA PaCTBOPEHHBIX
MarHUTHBIX TOJIYIPOBOJAHHUKOB; (GH3HUKY cBepxmpoBojsmiero d¢¢exra 6muzoctu B S / N, S / F
CTPYKTypax; crenupuyeckue CBOMCTBA rpadeHa W MyIbTH()EPPOMKOB, OCHOBHBIC CBOICTBa
HOBBIX BBICOKOTEMIICPATYPHBIX CBEPXIIPOBOTHUKOB.

ymemp: OOBSCHUTH OCOOCHHOCTH CBOMCTB MAarHUTHBIX HaHOMATEPUAIIOB; (OPMYIHPOBATH UACH
CIIMHOBOW D3JICKTPOHUKH, OOBSCHUTH OCHOBHBIC HJeH (DOTOHUKM W MAarHOHUKH; OOBSCHHUTH
(duzmdeckoe npoucxoxaeHue 3pHeKToB OJIM30CTH B HAHOMATEpHaIax.

61a0emb: HABBIKAMH CBOOOHOTO OOpAIeHHUS C COBPEMEHHBIMH MPUKIIATHBIMU KOMITBIOTEPHBIMH
[IporpaMMaMu JJisl peleHus 3aa4 B 00J1aCTH CIUHTPOHUKHU, (POTOHUKHU , MATHOHUKH U JP.

4. Conep:xkanue TUCHUNIMHBI U (OPMBI OPraHU3alUN Y4eOHOr0 Mmpouecca

MopsiakoBbIi Kparkoe conepxkanue TeMbl
HOMep U TeMa

Cooeporcamenvuwtii modyas 1. «Maznummnosie u onmuueckue

Hanomamepuanbl)
Tema 1. Marnetusm u  cnuHTpoHHKa. (OCHOBHBIE TIOHATHUS ~ MarHeTU3Ma.
Marunerusm u Knaccudukanus npupoaHbIX MarHUTHBIX CTPYKTYp. [Junons — qunonbHoe,
CIIMHTPOHHMKA. CIMH — opOuTambHOEe M OOMEHHoe B3amMmojneicreusa. Ilapa-, nua- u

beppomarnetuky;  (eppuMarHeTuku. Buuasl  B3aMMOJEHCTBUS B
tdbeppomarneruke. J[OMEHHBIE CTPYKTYypbl ~MarHeTHKOB.).Martetusm
ancamOnsi HaHouyacTHIll. CHUHOBBIM MAarHUTHBIA MOMEHT HAHOYACTHIIL.
JluHaMyka  HaMarHWYEeHHOCTH B (EPPOMArHUTHBIX  CTPYKTypax.
Antudeppomarnetusm. (CnouH, MarHUTHBIH MOMEHT U § — QakTop
anektpoHa. OpOWTambHBIA W  CIIUHOBBIH  MarHeTU3M  OOOJIOYKH
MHOT'O2JIEKTPOHHBIX aToMOB. [IpaBuna XyHna.).

Tema 2. | Maruetuku. Marnousl. B3aumoneiictsue MaraonoB. CIIMHOBBIE BOJIHEI B
MarseTuku. MarHuTHBIX  cpedax: (eppomarHeTukax, aHTU(PEppOMArHETHKAX W
MarsoHsbI ¢depputax. ColMTOHBI B MarHeTWkax (HEJIMHEWHBIE CIIMHOBBIE BOIIHBI).

CnunTpoHuKa. MarHutHble (QOHOHHBIE KpUCTAIBL. [HpoTpomHblE U
HETUPOTPOMHBIE Cpesibl U METOJl A(PPEKTUBHBIX YIPYTUX MOAYJEH B HUX.
(Oddextr oTpumarensHON akycTtudeckod pedpakiuu. [loBepxHOCTH
BOJIHOBBIX BEKTOpOB. Akyctudeckue aHaioru cxem Otro m KpeumanHa.
MarautHele NOJIYnpoBOAHMKH. HaHoMaruutel.).MaruuTHele CBOMHCTBa
M30JIMPOBAaHHBIX HAHOYACTHI] U HAHOKPUCTAJUIMYECKUX ITOPOIIKOB.




Tema 3.
OnTo371€eKTpOHNKA
1 POTOHHKA

OnrTosaeKTpOHUKA u dboToHHKA. DJIEKTPOMarHuTHOE noJe.
Buytpukpucrannndeckoe nosne. Meron neicrsyromero noss. (OtpaxkeHne
U TPEJIOMJICHUE TUIOCKOW BOJHBI. DJIEMEHTHI TEOPHH HHTEp(EpeHIMU U
TudpaKIum. ).

Tema 4. DKCUTOHBI
U TOJSPUTOHBI B

OKCUTOHBI U IMOJIIPUTOHBI B KpHUCTAJLIIC. DKCHUTOHHBIC MOJIIPUTOHBI B
dTOMApHbIX KPHOKpUCTAJLIAX. (OHTH“IGCK&H AHU30TPOIINA KPpUCTAIIIOB CO

KpHUCTaIe. CTpYKTypoil anmaza. PacrpocTpaHeHHEe SKCUTOHHBIX IIOJSPUTOHOB B
10J)yOECKOHEYHOM aTOMapHOM KpHOKpHUcTauie. ['eHepanusi 3KCUTOHHBIX
MOJIIPUTOHOB B aJIMA30I10/J00HBIX MTOJIYIIPOBOIHUKAX. ).

Tema 5. | [Inazmonuka u ¢oroHuka. Buasl miazmMoHoB. Ilnma3MOHHBIE COCTOSIHHUS.

[Ina3zmoHuka n | KorepentHocTs  cinydaliHbIX — IpoueccoB.  KorepeHTHble — CBOMCTBa

¢oroHuka. Bwuasl | onTHUECKOrO U3ITy4EHUs. Bpemennas U IPOCTPaHCTBEHHAs

IJIa3MOHOB. KOrepeHTHOCTb. KBaHTOBbIE SIMBI, KBaHTOBbIE TOUYKH. KBaHTOBBIE

[1na3moHHbIE IIPOBOJIOKH.

COCTOSIHUSA

Tema 6 ®oronnrie | Doronnble Kpuctawibl. [lepememenue (HOTOHOB B KpUCTaUIAX.

KpHUCTaJLJIBI Tpancdopmarust MOJAPUTOHHOTO CIEKTpa HEUJCATbHBIX TONOJOTHMYECKH
YIOPSII0YEHHBIX CBEPXPELLIETOK. OnTuueckue IIPOLIECCHI B
HaHOCTPYKTYpaXx. MetamaTepuasl. Ontuueckue CBOICTBa
M30JIMPOBAHHBIX HAHOYACTUI] U HAHOKPUCTAIIMYECKUX TTOPOIIKOB.

Tema 7 | OnTosneKTpoHHble MpPUOOPBL. THIBI  ONTOAIEKTPOHHBIX IPUOOPOB.

OnrosnexkTpoHHble | M3myuaTenbHble Mepexojibl B MOMYNPOBOAHUKAX. CBETOIMOJBI BUAUMOIO

npubopsI Jiarna3oHa 1 MOoJXyIpOBOJHUKOBBIN Ja3ep.

Cooepacamenwvhotit mooyns 2. «CeepxnposoonHuKoevle
HaHOMamepuabl)

Tema 1. | CBepXIpoBOAHUKM  —  OCHOBHBIE  OSKCIIEPUMEHTAJbHbIE  (AKTHI.

CeepxmpoBonuuku | (KBantoBanue marHutHoro noroka. dddexkr MelicHepa — OxceHdenbaa.
Kputnueckoe  mosie  MacCMBHOTO  CBEPXIIPOBOJHHMKA.  ODHTPONUS
CBEpPXMPOBOJAHMKA U €ro TernoeMkocTs. CBOOOAHAs sHeprus. 1-oe u 2—oe
ypaBHeHust  JlongoHoB.  ['nyOMHa ~ NPOHUKHOBEHUS  MAarHUTHOTO
1oJis1. ). CBepXMpOBOJHUKH 1-TO U 2-TO pO/OB.

Tema 2. Teopus | Teopus cBepxnpoBogumoctu I'mH3Oypra — Jlanpay. (IlmoTtHOCTB

CBEpXMPOBOAMMOC | CBOOOJHON »HHEPrUUM W TpaJUEHTHAs MHBAPUAHTHOCTh TeopuH. JIBa

™ ['mH30ypra — | XapakTepHbIX MacmTaba [JIMHBI — JUIMHA KOTEPEHTHOCTH U TiyOuHa

Jlannay.

NPOHUKHOBEHUS. D(p(dekT OGin30cTH. DHEPrusi IpaHUllbl pas3jiena Mexay
HOpMaJbHOW M cCBepXmpoBojslieil (azamu. AHIPEEBCKOE OTpakeHUE.
Buxpu AGpuxocosa. [IuHHUHT.).

Tema 3. OcHOBHBIE

OCHOBHBIC IOJIOKCHUS MHKpOCKOHquCKOﬁ TCOpHUU CBCPXIIPOBOJHUKOB.

MIOJIOKEHUS QDOHOHHOE NpUTSKEHUE JIIEKTpoHOB. KymepoBckue mapel. CrekTp
MHUKPOCKOIMYECKO | 3JIEMEHTAPHBIX BO30YXKACHUN CBEPXIIPOBOIHUKA. DHEpreTuyeckas 1eib U
i TEOPHH | IUIOTHOCTH COCTOSIHUN. TyHHeNbHbIE 3((EKTh B CBEPXIPOBOJHUKAX.
CBEPXITPOBOJHHUKO

B

Tema 4. | CBepxXIpoBOAHUKM BTOpOoro poja. Ilone oaMHOYHOrO BHUXpsSI U IEPBOE
CBepxnpoBOJHUKH | KpUTHYECKOe Moiie. B3aumopeiictBue Buxpeil. Bropoe kputnueckoe mosie.

IloBepXHOCTHAsE  CBEPXIPOBOAUMOCTb. TpeTbe KpPUTHUECKOE IIOJIE.




BTOPOT'O poa Kputnueckuii Tok B cBEpXIpoBOJHUKAX. KpuTHueckoe CoCTOsIHUE.

Tema 5. | TyHHenpHas CHEKTPOCKOIMS KBAa3WYACTUYHBIX BO3OYKICHUH B MeTaJlIax.
[TapamarHoHsl. dusnueckas CyIIHOCTh TYHHEIHpPOBaHUA. DIyKTyalMOHHBIE 3(P(PEKThl —
Hosble IIPOBOJIMMOCTh TOHKMX IUIeHOK. IlapamarHonsl. CnuHOBas mosspu3anus
(GyHKIMOHATBHBIE | 3JIEKTPOHOB. HoBbIe (yHKIMOHANBbHBIE MaTepuanbl. MymbTHQEPPOUKH.
MarepHuabl Kapbun, rpaden u rpadan. OymuiepeHbl U (QyUIEpUTHL. YTIEpPOIHBIC

HaHOTpYyOKHU. [Tomymerasibl.

TemaTn4yeckui miaan

ConepxareabHblii MOAYJIb 1-«Macnumnoie u onmuueckue HAHOMAMEPUATIBLY

KoanyecTBo 4acoB

Ounas ¢popma o0y4eHus1 3aounas popma oOyuenust
B T.d. B T.4.
HasBanus coaep:kaTejibHbIX
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Tema 1. Maruetusm u
10 | 1 2 7
CHUHTPOHHKA.
Tema 2. MarueTuku.
10 | 1 2 7
MarHoHEI
Tema 3. OTO’IEKTPOHUKA U
p 10 | 1 2| 7
(dboToHUKA
Tema 4. DOKCUTOHBI WU
10 | 1 2 7

MOJIAPUTOHBI B KpHUCTAJLJIC.

Tema 5. IlnazmoHMKa ¥H
¢otonuka. Bunel masmonos. | 10 | 1 2 | 7
IIma3sMoHHEBIE COCTOSIHUSA

Tema 6 ®DoTOHHBIE 10| 1 5| 7
KPHUCTAJLIBI
Tema 7 OnNTO3NEKTPOHHBIE 1011 2| 7
npubopsI

Hmozo no
cooeprcamenvromy mooyaro | 70 | 7 14 | 49

1

TemaTnyeckuid njian




Conepxare/ibHbIH MOAYb 2-«C8epXNPOGOOHUKOBIE HAHOMAMEPUATIBL)

KosaunvecTBo yacoB
Ounas ¢popma o0y4eHus1 3aounas popma oOyuenust
B T.4. B T.4.
Ha3zBanus coxep:kaTejJbHbIX
N = =
MoOYyJIeil 1 TeM o o 8 2 o |o |8 s
= |3 B = = |3 |5 =
o -0 i) o ) 0
= = |3 |E E = 5 T |5
b5} O la B sk S| o S () S g S RS
o = 0] o Kk K [ 1> = Q o) = = =
A H |f e ool a = o = IR 2 P9
2 |2 |l Y Fe ( = s BY H©
) = TR s~ I SIS ) ) o B S = <
= X 10 b &P < S =1 o o & B <
S & 6 = S |9 |© =
& s 2 ~ (o < s ~
) ~ 1) S
Tema 1. CBepXIIpOBOAHUKHI 11 | 1 3| 7
Tema 2. Teopust
CBEPXIIPOBOAMMOCTH 12 | 2 3| 7
I'un30ypra — Jlannay.
Tema 3. OcHOBHBIE
MIOJIOKEHHUS
. 11 | 1 3| 7
MHUKPOCKOIIMYECKOH  Teopuu
CBEPXITPOBOHUKOB
Tema 4. CBepXIpOBOJHUKHU
PRIPOBOA 12 | 2 3|7
BTOPOTO poja
Tema 5. IlapamardoHsl.
Hossie ¢bynkunonansHble [ 10 | 1 2 | 7
MaTepuabl
Hmozo no
cooepicamenbHomMy mooyao | 56 | 7 14| 35
2
Bcezo uacoeé no oucyunaune
126 | 14 28 | 84

5.Meroauyeckue peKOMEHIAUMHN AJsi TNPOBeAeHHS JEKIUOHHBIX, NPAKTUYECKHUX U
J1a00paTOPHBIX 3AHATHH.
[TpakTHueckue He TPEeTyCMOTPEHbI YUeOHBIM IJIAHOM.

TEMBI JJEKIIUOHHBIX 3AHSATUI

No Konuuecmeo
Hazeanue memui
n/n yacoe
1 [MarseTusMm U CIHHTPOHUKA. 1

2 |Marsetuku. MardoHsl 1




3 |OnrosnexTpoHuka U GOTOHUKA 1
4 [OKCUTOHBI U MOISAPUTOHBI B KPUCTAILIE. 1
5 |[Inazmonuka u potonuka. Buael nmiaazmonos. [11a3moHHbIE COCTOSAHUS 1
6 |DoToHHBIC KPUCTAILIBI 1
7 |OnrosnexTpoHHBIE TPUOOPHI 1
8 |CepxmnpoBogHUKH 1
9 [Teopus ceepxnpoBoaumocts ['uH30ypra — Jlanaay. 2
10 |OcHOBHBIE MOJOKECHUS MUKPOCKOITMYECKON TEOPUH CBEPXITPOBOTHUKOB 1
11 [CBepxmpoBOJHUKH BTOPOTO Poja 2
12 |[Tapamarnonsl. HoBble pyHKIIMOHAIBHBIE MaTEPHAIIBI 1

BCEI'O 14

TEMBI IABOPATOPHBIX 3AHSITUN
Ne Konuuecmeo
Hazeanue memut
n/n yacoe

1 [PacmpocTpaHeHue 3MEKTPOMArHUTHBIX BOJIH B HEOJHOPOJHBIX CTPYKTypax.

(Teop. pab.) S
2 |KommbIoTepHBIH 3KCTIepUMEHT. KBaHTOBBIE KOMITBIOTEPHI. DKCUTOHBI H

BOJTHBI. 5
3 |OnpeneneHne CTPYKTYPHBIX TapaMeTpbl aMOP(HBIX CIUIABOB METOIOM

[PEHTIE€HOBCKOTO JU(PAKIIMOHHOTO aHATU3A. 5
4 |[Tepmuueckast ycroiunBocth AMC Ha ocHoBe Al npu HempepsBHOM

HarpeBe. 5
5 |Metox BOT: N3mepenue ynenbHOM MOBEPXHOCTH M CPEHETO pa3Mepa

YACTHII. 4
6 [Ympyrue Moaynu KpUCTauioB. YIPyrue MOIYJIH KEPAMUKH. 4

BCEI'O 28

6. MeToanyeckne peKOMEHIALMH 110 OPraHU3ALMH CAMOCTOSITeIbHOIi PAGOTHI CTY/EHTOB.
OPI'AHM3AIIUA CAMOCTOSATEJIBHOU PABOTBI CTYJAEHTOB

No Konuuecmeo
Hazeanue memui
n/n uacoe
1 |leomerpuueckas onrtuka. [Ipuanun [tolirenca — @penens. 7




2 |Teopus nudpaxiuu Kupxroda 7

3 |[ToBepXHOCTH BOJHOBBIX BEKTOPOB 7

4 |Poyib HEIKBHBAJIGCHTHOCTA HEMArHUTHBIX CJIOEB. 7

5 |Orpaxkenue u npenomiieHHE >JIEKTPOMArHUTHBIX BOJIH HA TPaHUIIE pa3/erna 7
NIBYX Cpell.

6 |[IpuGnrokeHHbIC rpaHu4HbIC yeiaoBus M. A JleoHTOBHYA. 7

7 |OTpaxkeHre BOJIH Ha IPaHUIIE KHUIKOCTU U TBEpOro Tena. [loBepxHOCTHBIE 7
BOJIHBI.

8 [KoaddumnumenTtsr oTpaskeHUs U TPO3PAYHOCTH IS OJTHOTO CIIOSL. 7

9 ['panmma pazjmena KUIKOCTh — TBepaoe Teio. OCHOBHBIC YpaBHCHHS U 7
rpPaHUYIHBIC YCIIOBHS.

10 |Vmopyrue BONHBI B B TBEPABIX CIOUCTHIX cpenax. KoaddumueHTs 7
OTpaKEHUSI U TPO3PAYHOCTH.

11 [[IpocBernenne ontuku. OJHOCIONHOE TOKPHITHE. 7

12 |MuaTepdepeHIOHHbIE TTOKPBITHSL. 7
BCEI'O 84

7. HHI[I/IBH}]yaJILHbIe 3aIaHUA COACPKATCH B METOANYECCKUX YKA3aHUSIX.

0

NookrwbdPE

©CoNoak~wWNE

TeMbl /151 BbINIOJIHEHUS l/lH}]I/IBI/l)IyaJIBHOﬁ paﬁoTLI

TepMoauHaMrKa MarHUTHBIX SIBJICHUN. aeanbHble MarHETUKY.

Marsero — TepMUUYECKUE U MATHETO — KAJIOPUMETPUUECKHUE COOTHOLIEHHUS.
ITapamarautHsele BemecTBa. Kitaccuueckas teopus JlanxkeseHa.
MarsuTHbIE CBOMCTBA METAJIJIOB.

[TapamaraeTusm U quaMarHeTU3M CBOOOIHBIX JJIEKTPOHOB.
XapakTepUCTUKHA TEXHUYECKON KPUBON HAMATHUYEHHOCTH.
MarauToCTpuKIMS. Y IPYrue HAnpsKEHUSI 1 MAarHUTOCTPUKIIHS.

KpuBble HaMmarHnunBanus. /[Ba Tumna npoieccoB HAMarHUYMBaHMUSL.
MaruutHsii ructepe3uc. [[pudrHbI U TUIBI TUCTEpPE3UCA.

10 DNEKTPOHHBIN U SEPHBIN MapaMarHUTHBIA PE30HAHC.
11. SAnepusbrit ramma — pe3oHanc. Ipdext Méccbayapa.

KoHTpoJsibHbBIE BONPOCHI K TPOMEKYTOYHOM aTTecTaluu

Yro Takoe uacanbHble MArHETUKU?

B dem cmbich knaccuueckor Teopuu JlanxkeeHa?

[TapamarueTusm U JuaMarHeTU3M CBOOOTHBIX JIEKTPOHOB.
OCHOBHBIE XapAaKTEPUCTUKU TEXHUYECKOW KPUBOW HAMATHUYEHHOCTH.
Kak cBs13aHbl ynpyryue HanpspKeHUsT 1 MarHUTOCTPUKLS.
MarnuTHsIi rucrepe3uc. [I[pudrHbI U TUITBI THCTEPE3HCA.
DNEKTPOHHBIN U SAEPHBIN TapaMarHUTHBIA PE30HAHC.




8.

ITosicaure nmpunnun I'roirenca — Opexens.

9. [Tosicuute hu3rUecKuil CMBICI MOHATUS TOBEPXHOCTH BOJHOBBIX BEKTOPOB.
10.  Otpaxenue u npeIOMIICHUE JIEKTPOMArHUTHBIX BOJIH Ha TPAHUIIE pa3zesia JIBYX
11.  3anumwMre Ha TpaHHIA - KUJIKOCTh — TBEPAOE TEJIO OCHOBHBIC YPaBHEHMsI U IpPaHUYHbBIC
YCIIOBHSL.
12.  OrtkpsbiTHE cBepXNPOBOAUMOCTU. CBEpXIPOBOIAIIIE BEIIECCTBA.
13.  BecmeneBas CBEpXIPOBOAUMOCTb.
14.  Kecrtkue cBepXnpoBoJHUKU. CBEPXIIPOBOISIINE COICHOUIBI.
15.  Bricokue kputnueckue noss. CMenaHHOe COCTOSTHUE.
16.  IIpumeHeHHE CBEpXITPOBOIHUKOB.
17.  Caepxrekyuectb. KBaHTOBAs kUIKOCTh. OCHOBHBIE CBOMCTBA. [IBYXKHAKOCTHAS MOJIENb.
18.  Duepreruyeckuii criektp He-2. CBepxTekyuects He-2.
19. KBanToBBIe KpHcTailIbl. HOBBIE CBEPXTEKYUHE CUCTEMBI.
20. ®wuszuka CBepXMpPOBOJIUMOCTHU B JPYTUX 00IACTAX HAYKHU.
9. O6pazen moayabHoro kouTpoisi (OBPA3ELl BAPUAHTA H KPUTEPUI
OLIEHUBAHMNS)
TrOY BIIO (JIOHEIKUA HAIIMOHAJIbHBbIIA YHUBEPCUTET»
Ou3HuKO-TeXHUUECKUH (PaKymbTeT
Hanpaenenue noocomosxu: 03.04.02 @u3uxa
Mazucmepckas npoepamma: duzuka KOHOEHCUPOBAHHO20 COCMOAHUA
IIpoepamma noocomosku: Mazucmpamypa
Cemecmp 2
Yuebnas oucyuniuna HOBBIE MAHUTHBIE,OIITHYECKHE H

CBEPXIIPOBOJIUMBIE HAHOMATEPHAJIbI

MOAYJBbHAS KOHTPOJIBHASI PABOTA
BAPHUAHT Nel
1. B d4ewm cmbich kiaccuueckon Teopun Jlanxesena?
2. TlapamarsetvsMm U JUaMarHeTU3M CBOOOIHBIX DJIEKTPOHOB.

VYTBep:kIeHO Ha 3acejaHuu Kadeapoi TeopeTHIecKoi (pU3NKN 1 HAHOTEXHOJIOTUH,

MPOTOKOJ Ne or“ ” 20 .

3aB. kadenpoit
[IpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISA

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 15
3amanue 2 15
Bcezo 30




10. Oopazen 3x3amenamuonHoro oOuwinera (TEOPETHYECKHUE BOITPOCHI K

3K3AMEHY, OBPA3EIl BUWIETA 1 KPUTEPUI OLIEHUBAHUS)

RBPBOooo~NOR~wNE

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,

25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.
42.

0.
1.
12.
13.

Teopemultecmte 680NPOCHL K IK3AMEH)Y

Beenenne. Knaccugukarys BemecTB mo arperaTHbIM COCTOSTHHSIM.

Oco0eHHOCTH YEeThIPEX arperaTHbIX COCTOSHUIA.

dopmyna KpucTajuia. biavkHUN U JAIBHUN TOPAIOK.

Knaccudukanus BeniecTs 1 MaTEpUaIoB 10 pa3Mepy YacTHIL (3epeH).

JIBymepHBIE U TpEXMEpHBIE peleTku bpase.

DJyieMeHTapHas U NpUMUTUBHAA sueiiku. Sdeiika Burnepa — 3edTua.

HccnenoBanue CTpyKTypbl. PenTrenoBckoe u3nyuenue. 3akoH Bynbda — bparra.
HccnenoBanue ctpykTypsl. MeTos BpalieHus: KpUcTasa.

HccenenoBanue cTpykTypsl. MeTon nopouka.

Tunel cBsi3ell B KpUCTAIUIaX U HAHOCUCTEMAX: MOJIEKYJIIpHAs CBS3b

[Totenmman 6 — 12 (morenuunan Jlenapaa - J>xoHca).

CxuMaeMocTh U 00BEMHBIA MOJIYJIb YIIPYTOCTH.

Tumnbl cBsizeil B KpUCTaUIaX M HAHOCHCTEMAaX: MOHHAs CBSA3b — IOTEHIMAT U JHEPTHUS
MapnenyHnra.

Turbl cBs3€i B KPUCTAIAX U HAHOCUCTEMAX: KOBAJIEHTHAS CBA3b.

Cuctembl ¢ BOJOPOAHBIMU CBSI3SIMHU.

Tunel cBsA3ell B KpUCTaJIaX: METaNINYECKasi CBA3b.

Mogenb 1 OCHOBHBIE OJIOKEHUS Mojenu Jpyne.

OCHOBHBIE IOHATHUS MarHETU3Ma.

Knaccudukanus npupogHBIX MAarHUTHBIX CTPYKTyp. JUMONs — JWIIONBHOE, CHUH —
opOuTanpHOEe U 0OMEHHOE B3aUMOICHCTBUSI.

[Tapa-, tna- u peppoMarHeTuku; GeppuMarHeTHKH.

Bunsr B3anmoieiicTBus B eppoMarHeTHKE.

Maruetuku. Maraonsl. BzanmoaeicTerue MarHoHOB.

CnuHOBBIE BOJHBI B MAarHUTHBIX CPEax.

MarauTHble TOJYIpOBOAHUMKU. HaHOMarHuTel. MarHuTHbIE CBOMCTBA HM30JIMPOBAHHBIX
HaHOYaCTHI] 1 HAHOKPUCTAJUTMYECKUX MOPOIIKOB.

DNeKTpoMarHuTHoe moJie. BHyTpukpucTammyeckoe mnojie. DaeMeHThl HHTephepeHIuu U
TG paKIum.

DKCUTOHBI U TIOJSIPUTOHBI B KPUCTAILIE.

OKCUTOHHBIE MOJISPUTOHBI B aTOMAPHBIX KPUOKPHUCTAIIIAX.

®oroHHbIE KpUcTAILILL. [lepemerienre (OTOHOB B KpUCTALIAX.

Onrtuueckue Npoueccsl B HAHOCTPYKTypax. MeTtamaTepuarnsl.

30HHAs CTPYKTypa repMaHusi, KPEMHHUS U apCeHU 1A TaJUIHsl.

[TomympoBOTHUKOBEIE MaTepHAIbl U COOCTBEHHAs! TPOBOAUMOCTD.

[ToaBuKHOCTH B 00J1aCTH COOCTBEHHON MTPOBOIUMOCTH.

[TonsiTue apipku. Menkue npuMecH B MOJTYNPOBOAHUKAX.

KoH1ieHTparys 371eKTpOHOB B 30HE MPOBOAMMOCTH U JILIPOK B BAJICHTHOM 30HE.

3akoH neiictByromux mMace. [lonarue 06 yposHe depmu B MOTYIPOBOAHHKAX.
Knaccudukanus BemecTs 1 MaTepruagoB MO pa3Mepy YacTHII.

Tunbl HAHOKPUCTAITUYECKUX MATEPUAIIOB.

Metoapl CHHTE3a HAHOMOPOIIKOB: KOHJACHCAMs MapoB (ra3odasHblii CHUHTE3) U
OCQXKJICHUE W3 KOJUTOUAHBIX PACTBOPOB.

MeTopl CHHTE3a HAHOTIOPOIITKOB: IETOHAIMOHHBIA CUHTE3 U DJIEKTPOB3PHIB.

Meroapl cHHTE3a HAHOMOPOILIKOB: CHUHTE3 BBICOKOAMCIEPCHOHHBIX OKCHIOB B KHMJIKHX
MeTaJuIaXx.

KoMmnakTupoBaHre HAaHOIOPOIIKOB.

Ocaxnenue Ha noanoxky. Kpucramimzanus aMopQHBIX CIIJIaBOB.



43. ntencuBHas miactuueckas aedopmanus. [IpeBpaiienue nopsaok — 6eCropsaoK.
44, 3nexTpoHHas MUKpOCKOTHs. JIu(ppakiinOHHBIA METO/I.

45. CynepnapamMarHeTusMm, CeIMMEHTAIs, ra30Bast a1COPOIHS U Ta30Bask (PUIbTPALIHSL.
46. Knaccudukarus 1eeKToB 110 TEOMETPUICCKUM MTPU3HAKAM.

Oopa3sey IK3aMEHAUYUOHHO20 Ouema

roy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

DU3NKO-TEeXHUYECKUNA (PaKyIbTET

Hanpaenenue noocomosxu: 03.04.02 ®@u3uka

Maeucmepckas npoepamma: uszuxa KOHOEHCUPOBAHHO20 COCMOAHUSA
Ilpoepamma noocomosxu: Mazucmpamypa

Cemecmp 2

Yuebnas oucyuniuna HOBBIE MATHUTHBIE,OIITHYECKHE U

CBEPXIIPOBO/TUMBIE HAHOMATEPHAIBI

BHMJIET Nel
1. Marueruxu. Marnonsl. BzaumonelicTBre MarHoHOB.
2. MarauTHsie MMOJIyNPOBOHUKH. HaHOMarHuTHhI.
3. DIJEeKTpOMarHuTHOE ToJIe. BHYTPUKPUCTAIUTHYECKOE MOJIE.

VYTBep:kIeHO Ha 3acejaHuu Kadeapoi TeopeTuuecKoil pU3NKM 1 HAHOTEXHOJIOI UM, IPOTOKOI
Ne or“ ” 20 1.

3aB. Kadeapoii

OK3ameHaTop

Kpumepuu oyenueanusn sxsamena

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

11.006pa3en TecTOBOIO 3aJaHUS (NpU HATUYUL)
12. Kpurepuu oueHUBaAHUS
[To xypcy «HOBBIE MAT'HUTHBIE,OIITUYECKUE N CBEPXIIPOBO/IUMBIE
HAHOMATEPUAIJIbl» mnpenmnonaraercss NpoBeAeHHE MPOMEXKYTOYHOW aTTeCTallid B BUJE

MOAYJIBbHOI'O KOHTPOJISI, BBIIIOJIHCHUC HHI[HBHI[yaHBHOf/'I pa6OTBI U DK3aMeH. DK3aMeH caaroT
CTYACHTEI C LCJIBIO MOBBIIICHUA peﬁTnHra.

Pacnpedenenue b6annos, Komopvie Mozym noJay4unms CHyoeHnbl
6 npoyecce uzy4eHus OUCHUNIUHbL

Opranu3anuoHHO CPC
y4eOHas padoTa NuauBuayanbHas MoayibHBI KOHTPOJIb
CTYJAEHTA paGora




max 10 oamtoB max 10 oamoB

max 30
OaJUI0B

IlIxana coomeemcmeusn 6417106 HAUUOHAILHOU UWIKATLE

Onenka Onenka o OueHka 1o rocy1apcTBeHHOM MIKaJjIe Onenka nmo
no mkaJje | 100-6asibHoM (3x3ameH, M PpepeHIUPOBAHHBIN 3a4eT) rocyaapcTBeHHOM
ECTS mKaJje mKaJe (3auer)
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xopor1i0) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTEIIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTEIIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIIHHO) HE 3a4TCHO

C BO3MOKHOCTBIO TIOBTOPHOI cllauu
F 0-34 2 (HeyIOBJICTBOPHUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOI clTauM MPH YCIOBUU
00s13aTeIbHOT0 HA0OPa JTOTOIHUTENBHBIX 0aJIOB

pa60qero MCCTa IIPCIIOAaBaTCIisd,

13. MaTepuajibHO-TeXHHYECKOE oDecnedeHre y4eOHOro mpoiecca.

VY4eOHble 3aHATHUS MPOBOAATCS B y4eOHOU J1abopaTtopuul « MUKPO M HAHO CTPYKTYPBI».
Ne015. OGopynoBana KOMIUIEKTOM Y4eOHOW MeOenn Ha 12 MOCaJOYHBIX MECT, KOMIUICKT

diomacrepHas mocka, macc-criekrpomerp (MU 1201AT-01),

MHKPOCKOIT 3JIEKTPOHHBINA pacTpoBbiii POM-106 1, ycraHOBKa JuIsi M3y4eHUS] ONTUYECKUX CBOMCTB
TOHKHUX TUICHOK (I/IT JUAJIEKTPUKOB), | KOMIIBIOTEp s CHSTUS M 0O0paObOTKU JaHHBIX. B ydeOHOM
naboparopun  «Macc-cnexktpockonun» NeO14, 060py10BaHHOW KOMIUIEKTOM y4eOHOM Mebenu Ha

6 MOCaJOYHBIX MECT, KOMIUIEKT paldouero mecra mpenojaBarers,
xumuueckuii-MX7304, 1 Monoxpomarop-CMII1, 1 xomnsrorep.
14. PekomeHn0BaHHAas1 JIUTEPATYypa

1 Macc-cnekTpoMeTp

Koa-Bo Hannumue
Ne IK3EMILISIPOB | JIEKTPOHHOM
HaumenoBanue
n/n B OulJmoTeke BEpPCHHU B
JouHY IBC
Ochnosnasn tumepamypa
1. IOpuenko B.M. HoBele MarHwtHple, ONTHYECKHUE U
CBEPXIIPOBOIMMBIE HaHOMAaTepHalbl [DIEKTPOHHBINA pecypc]: 1
yueOHO-MeTonueckoe nocodue / B.M.}Opuenko - [lonemk:
JouHY, 2019. - Dnexrponnsie gannbie (1 daiin)
2. Munocnasckuii  A.I'.  KoHcmekt nekuuii 1mo Kypey
«OCHOBBI TPOIECCOB MHUKPO- M HAHOTEXHOJOTHUI». — 2
Honenk: louHY, 2018. — 246 c.
3. TepexoB C. B. ®wusuka HaHOOOBEKTOB: [yueOHOE
nocodue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 4
«JlorHY» - Jlonenk: JouHY, 2013. — 418 c.
4. [Mamumuckas E. I'. ®usuka nedopMHUpPOBaHHBIX Cpea:
yaeOHOe TmocoOue Il  CTYACHTOB  CIEIHMAIbHOCTH
03.03.02 "®uszuka" / E. I'. [Namuuckas, B. H. Baproxun; 9

IOy BIIO [oHenknii HalMOHAIBHBIA YHUBEPCUTET,
DU3UKO-TEXHUYECKUN ¢bakynbTer, Kadenpa
TEOPETUYECKOW (U3MKM M HAHOTEXHOJOTui. — JloHemk:
oy BIIO «JlouHVY», 2017. — 173 c.




Jlonoanumensnas numepamypa

5. Tepexos C. B. BapuaninoHHble NPUHIMIIBI KJIACCUYECKOM
mexanuku / C. B. Tepexos, B. H. Baproxun, A. TI.
[Terpenxo; T'OY BIIO "JloHeukuil HalMOHAIbHBIN 6
YHUBEpPCUTET", PU3UKO-TEXHUYECKUN (bakynbTer,
Kadenpa teoperndeckoil GU3MKM WU HAHOTEXHOJOTHUH. —
Honenk: 'OY BITO "lorHVY", 2018. — 52 c.

6. Hanorexnomorun u crenuanbHble MaTepHasibl: yd4eO.
mocodue i CTYACHTOB BY30B, OOYYArOIIMXCS 10
HarpaBieHuto moaroroBku 140140 — TexH. ¢usuka / 1O. 1
[1. Connues, E. U. Ilpsaxun, C. A. Bonorxkanuna, A. I1.
[TerkoBa; mon pen. FO. II. ConnueBa. — CaHkT-
ITerepOypr: Xummszaar, 2009. — 334, [1] c.

7. Hanorexnonoruu: azdyka s Beex / H. C. AGpamuyk, C.

M. Asnomenko, A. H. bapanos u ap.; mox pexn. 0. /1. 4
TperbsikoBa. — 2-¢ u3a. — MockBa: @usmariut, 2009. —
365 c.
8. EnuceeB A. A. ®@yHKIIMOHATBHBIE HAHOMATEPUAIIBI: yueO.
MOCOOMEe IS CTYJICHTOB CTapIINX KYpCOB, 00YJArOIIHXCS 1

o crenuanbHoctd 020101 (011000) — Xumus / A. A.
Emucees, A. B. Jlykammn. — Mocksa: ®uzmatiut, 2010.

9. PamOuon H. . ®Ousnyeckne M XUMHAYECKUE OCHOBBI

HanotexHoyoruit / H. I'. PamOumu, A. B. bepeskun. - 2
Mocksa: DUSMATIINUT, 2008. — 454 c.

10. |I'ycee A. MW. Hanomarepuanbl, HaHOCTPYKTYpBHI,
HanorexHoyoruu / A. U. I'yceB. — U3a. 2-e. — Mocksa: 6
®usmataut, 2009. — 414 c.

11. | Kpacuiok U. b. JlerepMuHMpOBaHHBI XaoC B MPOCTHIX
3agavax ¢(usuku nomumepoB / M. b. Kpachiok, P. M.
Tapanen, B. M. IOpuenko, A. E. 3io06anoB, B. O.

PycakoB // BicHuk J|OHEUBKOro  HAIIOHAJIBHOTO »
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