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1. Henau ocBOeHMS TN CHUTITTHHBI

[lenbto OCBOEHMS NUCUUIUIMHBI SIBISIETCS MpHOOpeTeHue O0a30BbIX 3HAHUW M yMEHUIl B
obnmactu  Qu3uMKM HAHOCHCTEM B  COOTBETCTBUU ¢ DenepanbHbIM  TOCYAApCTBEHHBIM
00pa3oBaTeNbHbIM CTaHJAPTOM M (OPMHUPOBAHUE Yy CTYACHTOB CHOCOOHOCTH K JIOTHUECKOMY
MBIIUICHAIO, AHAM3y W BOCHPHUATHIO HMHPOPMAIIMM TIOCPEACTBOM OOECIEUYCHUS ITaroB
dbopmupoBaHHs KOMIIETEHIIUH, TpeaycMoTpeHHBIX PI'OC, B yacTu NpeICTaBICHHBIX HUXKE 3HAHHH,
YMEHUH U HAaBBIKOB.

3agaun:
- 00y4eHne 6a30BbIM (PU3UYECKUM MIPUHIIMIIAM [TOCTPOCHUS U (DYHKIIMOHUPOBAHKSI HAHOCUCTEM;
- o0ydeHue pa3paboOTKe, CO3/IaHUI0 U TMPUMEHEHHIO CIEHUATbHBIX MaTEpUajoB, YCTPOWCTB M
CHCTEM, UCIIOJIb3YEMbIX B HAHOAJICKTPOHUKE U HAHOTEXHOJIOTUSIX;
- pa3BUTHE YMEHHUM [PUMEHEHHUsS Ha IPAKTUKE METOJOJIOTMM HAay4YHBIX MCCIIEIOBAaHUM,
OpraHu3alluy U IPOBEICHUS HAyYHO-UCCIIEA0BATENBLCKOM PadOTHI;
- pa3BUTHE HaBbIKa CAMOCTOATEIHHON yUeOHON AESITETbHOCTH.

Ne Kon HaunmenoBanue o0nactu npohecCHOHABbHOM JeSTeTbHOCTH.
n/n | npodeccuonansHoro | HammeHoBaHue podecCHOHATBHOTO CTaHAapTa
CTaHjAapTa

01 Ob6pa3zoBanue 1 HayKa

1. 01.001 Ipodeccuonanbuplil ctanmapt «Ilemaror (memaroruveckas AeATeIbHOCTE B chepe
JOIIKOJIbHOTO, HAYaJIBHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEAHETO OOIIETO
00pa3oBaHys) (BOCHHUTATENb, YIUTEIb)», YTBEPKACHHBIN MpruKazoM MUHNCTEpCTBA
TpyZAa U conmaibHO 3anmThl Poccutickoit @enepartun ot 18 oktsaopst 2013 . Ne
544Hu(3apeructpupoBad MuHHCTEpCTBOM FocTHINU Poccmiickoit denepannu 6
nexabpst 2013 r., peructparmonsstii Ne30550), ¢ m3MeHeHHEM, BHECEHHBIM
puKa3zoM MHHHCTEpCTBA Tpyla U couuanbHOM 3amuThl PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MuHuctepctBoM octurmu PO 23 asrycra2016r.,
peructparioHHbIi Ne 43326 )

2. 01.003 [Mpodeccronanbhblii cranaapt «Ilenaror JONOIHUTENBHOTO 00pa30BaHus eTeH 1
B3POCJIBIX», YTBEPKICHHBIN IPpUKa30M MUHUCTEPCTBA TPYAa U COLUATIBHON 3alUThI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBad MuHHCTEPCTBOM rocTuiu PO 28
asrycra 2018r., peructpannonssiii Ne 52016

CI)opMpreMLIe ﬂHCHHHHHHOﬁ 3HaHUA u YMCHUA T'OTOBAT BBIITYCKHHKA HaHHOﬁ

00pa30BaTeNbHOIN MPOrpaMMbl K BBIMOJIHEHHIO CIEAYIOIUX 0000IIEHHBIX TPYAOBbIX (QYHKINI:

Koa n O06001meHHbIe TPY/AOBbIe GPYHKIIUHN TpyaoBbie pyHKINH
HaNMEHOBaHHUe Kon HanmenoBanue Yposens| HammenoBanme| Kox| VYposenn
npogeccnoHanbHO KkBanu (moaypoBeHb)
ro cTaHaapTa KAl KBaJTu(UKAIL

70

01.001 ITengaror I[Memarornyeckas Oo6wenenarornuec/A/01.6
(memaroruyeckas NesTeIbHOCTD 1O Kast QyHKIIHS. 6
NesITeIbHOCTD B MTPOCKTHPOBAHHIO H OO0yueHme
IOLLIKOJIbHOM, [peanu3anuu Bocnurarenpnas |A/02.6
HAYaJTLHOM 0011IEM, 00pa3oBaTENLHOTO e TEIbHOCTD 6
OCHOBHOM OOIIIEM, 4 rporecca
cpeaHeM o01emM 00pa30BaTENbHBIX 6
00pa3oBaHKH) OpraHU3aMsAX Paspupatomas  1A/03.6
(BOCTINTATEND, ITOIIKOJIBHOTO, ACATCIEHOCTD
VIUTEIb ) Ha4yaJIbHOTO OOIIETO, 6

OCHOBHOT'0 OOIIIEro,

CpEeIHEro O0IIeTro

00Opa3oBaHMs




[Temarornueckas [Temarornyeckas
NesITeIbHOCTD 110 MesITeTbHOCTD T10
MPOSKTUPOBAHUIO U peanu3anuu
B |peanuzanuu 0CHOBHBIX 6 porpamMm B/03.6 6
00111e00pa30BaTEIHHBIX OCHOBHOTO H
[porpamMm CpeaHero o0mero
oOpa3oBaHus

Hepeqenb 3aJgad npmbeccnonanbnoﬁ ACATEIbHOCTH BBIITYCKHUKOB:

O06acte Twumnes! 3amay 3amaun OOBEKTEI

npodeCCHOHANLHOM | PO ECCHOHATBHOM | PO ECCHOHATHHON po¢eCCHOHAIBHOM

TS TEIbHOCTH JeSATEIbHOCTH JEATEILHOCTH JESITeTbHOCTH (M

(o Peectpy obnacTu 3HAHMS)

MuHTpya)

01 O6pazoBanue |llemarornyeckmii Paspabotka u peanmuzanusi OOpazoBaTeIbHbIC
00pa3oBaTebHbIX IpOrpaMMBbl U
nporpamm CIIO u o0pasoBaTebHbIN
nporpamm J[O npouecc B cucreme CI1O

u J10

06 Css3b, Hayuno- HccnenoBanue, WNudopmannonnsie

I/IH(bOpMaHI/IOHHBI HCCJIEIOBATEIIbCK pa3pa60TKa, BHCAPCHUC IMpoHeCChbl, TCXHOJIOI'NH,

en _— U COIPOBOXICHHE CUCTEMBI M CEeTH, X

KOMMYHHAIHOH HH(bopMauliIOHme UHCTPYMEHTAJIbHOE

TEXHOJIOTHI U CUCTEM (mporpammHOe,

HbIE TEXHOJIOTUU TeXHHIECKOS,
OpraHU3aIlMOHHOE)
obecrneueHue, CrocoObl
6 1 METOIBI
MPOEKTUPOBAHMUS,

OTJIa/IKH, IPOU3BOJICTBA
U DKCIUTyaTaluu
WH(POPMAITMOHHBIX
TEXHOJIOTHI U CHCTEM B
Pa3IMYHBIX O0JIACTIX U
cdepax nuppoBoit
9KOHOMMKH

2. MecTo aucuunianHsbl B crpykrype OOII
Juctunnuna «BBeneHrne B HAHOCHCTEMBD) OTHOCUTCS K 4acTH, (POpMUPYEMOI y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, K qucuuiumHam 1o Beioopy (b1.B.JIB.01.02).
JucnunivnHa u3ydaercs Ha 2 Kypcee B 4 ceMecTpe.

Jns ocBoeHUs NUCUMIUIMHBI «BBegeHMe B HAHOCHCTEMbB» HCIOJIb3YIOTCS 3HAHUS, YMEHUSA U
BHUJIBI JIEATEILHOCTH, C(HOPMHUPOBAHHBICE B TMPOIECCe W3YUYEHUS TpeaMeToB «MexaHukay,
«DNEKTPUYECTBO M MArHeTU3M» Ha MEPBOM Kypce, a TaKXKEe CTYyJACHTAMH B XOJI€ H3yUYECHHS
JUCIHUIUIMH: «DJIEeMEHTapHas MaTeMaTthka», «Bpicmias wmaremaruka». OCBOeHHWE JTaHHOM
JTUCITUTIIMHBI SBIISIETCS HEOOXOAMMON OCHOBOW NJISi M3YUYEHUS TAKMX JUCIUIUIMH, Kak «ONTHKa»
«OnexTpoauHamMuKay», « TepmonnHamuka», «Ou3uka noaynpoBOAHUKOBY

3. Pe3yabTaTbl 0CBOEHUS TMCUMILIUHBI (MOYJIs1) «BBeeHre B HAHOCHCTEMbI»
[Iporiecc wm3ydeHUs AMCHUIUIMHBI HampaBlIeH Ha (HOPMUPOBAHHE 3JIEMEHTOB CJEIYIOIIUX
komneTeHnuil B cootBercTBUU ¢ ®I'OC BO 1o gaHHOMY HaIpaBlICHUIO:
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Kon Haumenosanue Nuaukatop qocTHxkeHUst B pe3ynbTare ocBoeHMS

KOMIIETEH- KOMITETCHIINHT KOMITETCHIIMHI JTUCIUILTAHBI 00yJaroIIuics

1102071 (3akpenyienHsili 3a OUCYUNTUHOUL) JNOJIKEH:

YK-2. Crniocoben YK-2.1. Onpenenser kpyr 3afa4d | 3HaTh: AHaIM3upoOBaTh
OTIpEeeIATh KPYyT B paMKax MOCTaBJIeH 3ajady, BbleNsAs ee 0a3oBbIC
3a/1a4 B paMKax HOM LI€TIM, OIPEIEIISET CBA3U COCTaBJIAIOLIUE
MIOCTaBJICHHOM MEXIy HUMH; YMersb: Ocy1ecTBIATH
IeJIM ¥ BEIOUPATh VYK-2.2. [Ipeanaraer cnocoObl  [MOMCK ~ WHpOpMANMK  JUIs
ONTUMAJIbHbIE pelleHus OCTaBIEHHBIX 3aa4 U [pelieHus MOCTaBIICHHOM
CIOCOOBI UX 0’KHJIa€MbI€ PE3yJIbTAThI; 3a/lauyd MO0 Pa3IMYHBIM THIIAM
pellIeHus, UCXOsI U3 | OLEHUBAET MPEJIOKEHHBIE 3arpocoB
JIEHCTBYIOIIUX CIIOCOOBI C TOUKH 3PEHHUS Bnaners: [lpu o6paboTke
MIPABOBBIX COOTBETCTBHUS 1I€JIU IPOEKTA; H(pOopMalun OTIINYAET|
HOPM, VK-2.3. Ilnanupyet peanu3anurio (paKThl oT MHEHHH,
UMEIOLTUXCS 3aJ1a4 B 30HE CBOEH MHTEPIIPETALNH, OLICHOK,
pecypcoB u OTBETCTBEHHOCTH C YYETOM (dbopmupyer COOCTBEHHBIE
OTpaHUYEHUN UMEIOLINXCS PECYPCOB U MHEHUS u CYXKICHUS,

OTpaHWYECHUH, ICUCTBYIOIINX  [@PTYMEHTUPYET CBOM BBIBOIBI
MIPABOBBIX HOPM; M TOYKY 3pCHHUS
VK-2.4. BeinonHseT 3a1auu B

30HE CBOEW OTBETCTBEHHOCTH B

COOTBETCTBHUU C

3arIaHuPOBAHHBIMU

pe3yiabTaTaMu U TOUKaMHu

KOHTPOJISI, TPH HEOOXOIUMOCTH

KOPPEKTUPYET CIOCOOBI

pelieHus 3a1ay;

VYK-2.5. Tllpencrasnsier

pe3yabTaThl MPOEKTA,

npeJaraeT BO3MOKHOCTH UX

WCIIONIb30BaHUS W/WIH

COBEPUICHCTBOBAHMSI.

[1K-3 CrocoOHOCTh I1K-3.1. CriocoGeH o1eHUTh Bnaners:
MCIIOJIb30BAaTh AKTyaJIbHOCTh pelIaeMoi 3a1aun | MHGOpMalOHHON
CIIELMaTU3UPOBAHHbIE [HA OCHOBE aHAJIU3a HAy4YHO- KOMITIETEHTHOCTBIO
3HAHUA B 00JIaCTH TEXHUYECKOH JINTEPATyphl U (camocTosITENHEHO paboOTaTh C
(bU3HUKY 7151 OCBOCHHS [MH(POPMAITMOHHBIX MAaTEPUAJIOB 0| Pa3IUnYHBIMU
MPOPUITHHBIX TeMaTHKE UCCIICIOBAHMUS. WH(POPMAITMOHHBIMHU
(buznuecKux I1K-3.2 CriocoGeH moaroTOBHUTH MCTOYHUKAMH),
ITACITATIITAH MCXOJIHBIC JaHHBIC IS KJIaCCU(UITUPOBATH,

MaTeMaTUYeCKOTO OMUCAHUS aQHAJIN3UPOBATh,

(hu3KKY poliecca B 3aJaHHOM
(hU3MUECKOI cCTEME C YIETOM €€
HAa3HAYCHUS U DJIEMEHTHOU
(27EKTPOHHOM, ONTHYECKOH) 0a3bl.
[1K-3.3. CriocoOeH agexkBaTHO
MPUMEHUTh MaTEMAaTUYECKHUI
WHCTPYMEHTapHuil Ipu
(GOpMyIIUPOBKE MOJECIUPYIOIIUX
(bu3uvecKuii mporece
YPaBHEHHUH.

CHHTE3UPOBATh U OIEHNUBATH
3HAYUMOCTH UH(OPMAIINH;
TEXHOJIOTHSIMU
MPOEKTUPOBAHUS U
OpraHu3aIuu
00pa3oBaTeNbHON Cpebl;
TEXHOJIOTHEHN pelIeHus
busznyeckux 3a1a4 u
aHav3a CUTYyalluid;

YMmers:




3HaTh:

OCYIIECTBIISTh
TEOPETUIECKOE
MOJICTTHPOBAHUE
(U3HYECKUX MPOIIECCOB U
SIBJICHUH; BBISIBIIATE U
aAHATM3UPOBATH
Ka4eCTBEHHBIE U
KOJINYECTBEHHEIE
XapaKTePUCTUKU
bU3MIECKUX O0BEKTOB;

CYILIHOCTb Y 3HaYEHUE
M3y4aeMOU JUCUHUILIAHBL
00BEKT, MPeMET, OCHOBHbIE
(GYHKITH, METO/IbI,
KaTeropuH; COBPEMEHHbIE
TEOPUU BOCIIUTAHUS U
00y4eHus; CYyIIHOCTb
MOJIEPHU3ALUU POCCUNCKON
CUCTEMbI 00pa30BaHMsI.
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4. CTpyKTypa H cojiep:KaHue TUCHUIIUHDBI (MOIYJIs1)

1. CTpykTypa IMCUMILIMHBI (MOTYJIs1)

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET S 3a4eTHhIX enuuuil, 180 wyacos.

Bup yueOHoit padoTbl Bcero
4acoB
OO01mas TpyA0eMKOCTh 180
AynHUTOpHBIE 3aHATHS 84
Jlexuun 34
[IpakTHueckue 3aHsATHS 50
CamocTosiTenpHas padoTa 69
Htorosas ¢popma KOHTPOJIS - IK3aMeH 27
3ayeTHble eAMHHULIBI 4

4.2. Copep:xaHue U CUUNIMHBI

Ne HaunmeHnoBaHue pa3/ie/ioB U TeM Bup 3ansatusa  |Cemectp [Kou-Bo

MAaCOB

1 Brenenue. Uto Takoe HAHOUHTYCTPHUS Jlexun 4 2

2 MeTo/1bI TOTy4YeHHSI HAHOYACTHUI] 1 HAHOCTPYKTYP [TpakTudeckue 4 8

3 OCHOBHBIE METO/IbI UCCIIETOBAHUSI HAHOCTPYKTYP Jlexuyn 4 6

4 CBoOMCTBa HAHOYACTHI] [TpakTuueckue 4 10

5 YrnepoaHbie HAHOCTPYKTYPBI Jlexumm 4 6

6 OO0BeMHBIC HAHOCTPYKTYpHUpOBaHHbIE MaTepuanbl | [IpakTrdeckue 4 8




Ne HaumeHoBaHue pa3/ieioB U TeM Bun 3ansatus  [Cemectp KoJji-Bo
MACOB

7 DIIEKTPONPOBOIHOCTh HAHOCTYPYKTYP Jlexumm 4 4
8 CBolicTBa KBAaHTOBBIX 5IM, HUTEN U TOUYEK IIpakTrueckue 4

9 MarauTHble CBOWCTBAa HAHOCTPYKTYP Jlexuun 4 8
10 HaHnocTpykTypupoBaHHbIE KaTaau3aToOphbl [TpakTnueckue 4 8
11 buosornueckue HaHOCTPYKTYPBI. Jlexuyn 4 8
12 Hanomariael 1 HAaHOTTPHUOOPBI [TpakTuueckue 4 8

Copaeprxanue TUCHUILIMHBI (MOLYJI51)

Tema 1. BBenenne. UTo Takoe HAHOMHIYCTPHSI.

1. UcTopus pa3BUTHS HAHOTEXHOJIOTUH.

2. OCHOBHBIE KJIaCChl HAHOPA3MEPHBIX CUCTEM.

3. OcHOBBI HU3UKN ¥ XUMHUU TTOBEPXHOCTH.

4. Pa3zmepHbIe KBaHTOBBIC A(h(PEKTHI.

5. MeTozpl cuHTEe3a HAHOCTPYKTYpUPOBaHHBIX 00bEKTOB ("'cBepXy-BHU3", "cHU3Y-BBEpX").

6. OcCHOBHBIE HaNpaBJCHUS pPa3BUTHS HAHOPA3MEPHBIX MaTepUaJoB U  (PYHKIMOHAIBHBIX
ycrpoiicTs. Tema 2. MeToabl 0Jy4eHHS HAHOYACTHI MU HAHOCTPYKTYP

1. XuMudeckue U 2IeKTPOXUMHUYECKUE METOBI.

2. ®otonurorpadus. PeHTreHoBckas, anekTpoHHast U HoHHas autorpadus. Hanoneuars. JlazepHbie
Mmetoabl. CKkaHMpYyIOLasi 30HA0Bast IUTorpadus.

3. HaHo- 1 MOJIeKyJIipHOE KOHCTPYHUPOBaHUE.

4. MoneKkynspHO-JIy4eBast SIUTAKCHUS.

5. HanoctpyktypuBpoaHue c(poKyCUpOBaHHBIM HOHHBIM ITyYKOM.

6.CpaBHEHHE HAHOJIUTOrpapUUECKUX METOOB.

Tema 3. OcHOBHBIE METOABI HCCJIEJOBAHUS HAHOCTPYKTYP.

1. ndpaxiust MeaIeHHbBIX 3JIEKTPOHOB.

2. CxaHupyrouias IpoCBEUNBAIOIIAsl U pacTpOBask AMEKTPOHHAS MUKPOCKOIIHSI.

3. oHHast MUKPOCKOTIHSL.

4. CxaHupyro1as 30H10Basi MUKPOCKOIIHS.

5. Oxe CeKTpOCKOINNs U MUKPOCKOIIHS.

6. Cxanupyroriasi KoH()OKaTIbHAsI ONTUYECKAs CTIEKTPOMHUKPOCKOTITHS.

7. JlokanpHO-ycHUJIeHHAs! paMaHOBCKasi M MH(paKpacHasi CIEKTPOMHUKPOCKOTIIHS.

Tema 4. CBolicTBa HAHOYACTHIL

1. MeTannnueckre HaHOKIaCTEPHI.

2. [TomynpOBOTHUKOBBIE HAHOYACTHUIIBI.

3. MarHuTHble HAHOYACTHUIIBI.

4. 3aBUCHUMOCTb CBOMCTB HAHOYACTUI[ OT UX PA3MEPOB.

5. IIna3MOHHBIE HAHOYACTHUIIBI U1 HAHOCTPYKTYPBHI.

6. DnexTpuyecKre, MarHUTHBIC, TEIJIOBBIE M ONTHYECKHE CBOWCTBA HAHOCTPYKTYPHPOBAHHBIX
00BEKTOB.

7. JlusnexTpuyueckas 1 MarHuTHas BOCIPUUMYHBOCTb.

Tema S. Yriepoaubie HAHOCTPYKTYPHI

1. Yrneponnsie kaacTepsl U QIUIOTOPIBI (Caxka, aMOPQHBIN yIIIepoI, CTEKIOYIIIepoa, (QyuiepeHsl,
OJTHOCTEHHbIE U MHOTOCTEHHBIE YTIIEPOAHbIC HAHOTPYOKH, rpadeHbl U Ip.).

2. OcHOBHBIC (DU3UKO-XMMHUYECKHE CBONCTBA YTIIEPOIHBIX HAHOAJIOTPOIIOB.




3. llpuMeHeHue yriaepoJHbIX HAHOCTPYKTYp B MAaTE€pPUAIOBEACHUM, TEIEKOMMYHHMKAIUAX,
OHMOJIOTUH U MEIUIINHE.

Tema 6. O0beMHBIC HAHOCTPYKTYPHPOBAaHHbIC MATEPHAJIbI

1. MeTonpl cuHTE3a M CBOKWCTBA HAHOKPUCTAININYECKUX MTOPOILKOB.
2.HaHOoCTpyKTypHpOBaHHBIE MHOTOCJIIOMHBIE MAaTEPHAIIBI.

3. Ilopuctbie HAHOCTPYKTYpbI. LleoauTHI.

4. HaHOCTpYKTypUBaHHbIE KPUCTAILIBL.

5. MopenbHbIe PeICTaBIEHHs 0 MEXaHU3MaxX 10pPO0Opa30BaHHUS.

6. OnTryeckue CBOMCTBA IOPUCTOTO KPEMHHSIL.

7. @OTOHBIE KPUCTAIUIBI U METAMaTPUAJIBL.

Tema 7. D1eKTPONPOBOAHOCTH HAHOCTYPYKTYP

1. HanokoHTakThl. OCHOBHBIE METO/IbI CUHTE3A.

2. bannmuctrueckuit u AudQy3HBINH TPAHCTIOPT SIEKTPOHOB YepPe3 HAHOKOHTAKT.

3. KBaHTOBaHKE TPOBOIUMOCTH.

4. DneKTpu4ecKre CBONCTBA OJJHOCTEHHBIX U MHOIOCTEHHBIX YIJIEPOJIHBIX HAHOTPYOOK.
5. JIokanu3oBaHHBIE U IE€I0KAIIN30BAHHBIC IIJIA3MOHHBIE PE30HAHCHL. [11a3MOHHbIE BOJTHOBOBI.
Tema 8. CBojlicTBa KBAHTOBBIX IM, HUTEH U TOYEK

. OCHOBHBIE TUIIBI UCAIBHBI3 TBEPAOTEIbHBIX HAHOCTPYKTYDP.

. [IpyuroToBieHue KBaHTOBBIX HAHOCTPYKTYP.

. Pa3mepHOE KBaHTOBaHHE U KBAHTOBO-Pa3MEPHbIE HAHOCTPYKTYPBI.

. CBolicTBa, 3aBUCAILIUE OT INIOTHOCTU COCTOSIHUM.

. bamncrnyeckas IpoBOAMMOCTb KBAHTOBBIX HUTEH.

. OnTuyeckue cBONCTBAa HAHOCTPYKTYD.

. 'erepocTpyKTypBbI.

Tema 9. MarHuTHbIE CBOWCTBA HAHOCTPYKTYP

1. Pa3mepHBIe CBOICTBA B MATHUTHBIX HAHOCTPYKTYpax.

2. MarauTtHas cuiI0Bas MUKPOCKOIIHS.

3. @eppoMarHeTu3M B HAHOCTPYKTYPAX.

4. I'nranTcKoe MarHuTOCONPOTUBJICHHUE.

5. YTo Takoe CHMHTPOHMKA U HAHOZJIEKTPOHUKA. CIIMHOBBIN KJIaNaH.

6. TepmoaccucTupyeMass MarHuTHasH 3aITUCh.

7. MarHUTO-pe3UCTUBHBIE HAHOCTPYKTYPBHI.

Tema 10. HaHoCTPYKTYypHPOBaHHbIE KATAIU3ATOPbI

1 .Karanutndeckue mpoueccsl Ha NOBEPXHOCTH TBEPABIX TEIL.

2. DneKTpOHHas CTPYKTypa MOBEPXHOCTH U ajicopOiusi. duznueckas U XUMUYECKas acopOLus.
3. Craguu reTeporeHHOro KaTtajinsa.

4. 3aBUCUMOCTb KaTaJIUTHUECKOT0 3P deKTa OT pa3MepOB HAHOYACTHII.

5. Karanuueckoe OKHUCIEHHE.

6. Komnounpr.

7. IlpuMepsl NCIIOJIb30BaHNS HAHOYACTHIL ISl KaTalu3a.

Tema 11. Buosiornyeckue HAHOCTPYKTYPBI.

1. OcHOBHE OMOJOTHYECKHE CTPOUTEIBHBIE HAHOOJIOKH.

2. buonorndeckue HaHOTIPOBOJIOKK M HaHoyacTullbl. [IHK u PHK.

3. Munennsl U BE3UKYJIbL.

4. CyOBonHOBas BH3yalIM3alUsi M HAHOPA3MEpPHBIM aHamu3 OHOJOTMYECKHX HAHOCTPYKTYD.
['mrantckoe = KOMOMHAIIMOHHOE  paccestHHe CBeTa. Hanopa3mepnast ~ uH$pakpacHas
CHEKTPOMUKPOCKOTIIHSL.

Tema 12. HanoMamImHbI 1 HAHONIPHOOPBI

1. MUKpO3IEKTPOMEXAaHUYECKHUE CUCTEMBI.

2. HaHO03371€KTpOMEXaHUYECKUE CUCTEMBI.

3. MoniekyJisipHbI€ U CYTIPaMOJIEKYJISIPHBIE TPUTTEPHI.

4. DIIeKTPOHHBIN HAHONIEPEKIIIOYATENb.

5. Bpamaroieecsi MOJIEKYJIIPHOE KOJIECO.

AN AW -



6. MenuuuHcKkre HAaHOPOOOTHI JUIS LIEJIEBOM JOCTaBKH JIGKAPCTB U JIeUeHUs KieTok. Hanorepamnusi.

7. buonoruueckue rerepocTpyKTyphI.
5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
Ne Tema nporpammbl IIpumeHsieMble TEXHOJIOTHH
ILI. | JUCHHUILUIMHBI
1 | Beenenue. Urto Takoe KJIACCHMYECKOE TPAIUIIMOHHOE; JIEKIIMOHHOE
HaHOMH]IyCTpHS. o0OyueHune
2 | MeToapl osty4eHus KJIACCHMYECKOE TPAIUIIMOHHOE; JIEKIIMOHHOE
HAHOYACTHUI] U HAHOCTPYKTY]P o0yueHue, HarJsAHbIe, TPOrPAaMMHPOBAHHBIC
3 | OcHoBHBIE METOJIBI KJIACCUYECKOE TPAIUIIOHHOE; JIEKIIMOHHOE
HCCIEA0BaHUS HAHOCTPYKTYP 00yueHue, BepOaabHbIe (aya10)
4 | CoiicTBa HAHOYACTHII KJIACCUYECKOE TPAIUIIOHHOE; JICKIIMOHHOE
o0OydeHue, caMoCcToATeIbHas paboTa
5 | YruepoaHbsie HAHOCTPYKTYPHI KJIACCUYECKOE TPAIUIIOHHOE; JICKIIMOHHOE
o0OydeHue, caMoCcToATeIbHas paboTa
6 | O0bemHBIC KJIACCUYECKOE TPAJUIIMOHHOE; JIEKIIHNOHHOE
HAHOCTPYKTYPUPOBAHHBIC o0OydeHue, caMoCcToATeIbHas paboTa
MaTepHaIbl
7 | DneKTponpoBOIHOCTh KJIACCHMYECKOE TPAIUIIMOHHOE; JIEKIIMOHHOE
HaHOCTYPYKTYD o0ydeHue, caMoCcTosATeIbHas padoTa
8 | CBolicTBa KBaHTOBBIX 5IM, HUT€H | KJIIACCUYECKOE TPATUIIMOHHOE; JIEKIIHOHHOE
Y TOYEK 00yueHue, camocTosiTeIbHas pabora
9 | MarHuTHbIe CBOHCTBA KJIACCUYECKOE TPaIUIIMOHHOE; JIEKIINOHHOE
HAaHOCTPYKTYP o0ydeHue, caMoCTosATeIbHas paboTa
10 | Ha"OCTpyKTYpHpOBaHHBIE KJIACCUYECKOE TPAIUIIHOHHOE; JICKIIMOHHOE
KaTaJIn3aToOpBl o0yuyeHHe, caMoCTosITeNIbHas paboTa
11 | buonoruyeckrne HAHOCTPYKTYPHI | KIIACCHUECKOE TPAIUIIMOHHOE; JIEKITMOHHOE
o0yuyeHHe, caMoCTosITeIbHas paboTa
12 | HanomamuHbl M1 HAHOTIPHOOPHI | KIIACCHYECKOE TPAIUIIMOHHOE; JIEKITHOHHOE
o0yuyeHHe, caMoCTosITeNIbHast paboTa
6. YuyeOHO-MeTOANYECKOEe  o0ecreYeHHe  CaMOCTOSITeIbHOHM  padoThl  CTYICHTOB.

OneHovHble Cpeacrea 1Jisi TEKYLIEro KOHTPOJIsA yClI€eBaAa€EMOCTH, l'lpOMe)KyTO‘{HOi/i aTrrecraunmmn
o uTOraM OCBOCHHUSA JUCHUIIJINHBI.

6.1. Ilnan camocTOATEILHOM PA0OTHI CTYIEHTOB

Jns monmyyeHus TiyOOKMX M MPOYHBIX 3HAHUM, TBEPIBIX HABBHIKOB M YMEHH, Heo0Xoanma
cucTeMaTHUecKasl cCaMOCTOsITebHAsA PaboTa CTyIeHTa.

B paboueil mporpamme mpeaycMOTpeHa CaMOCTOATENbHAas paboTa [uid MpOopabdOTKU
JIEKIMOHHOTO (TEOPEeTUYECKOr0) MaTepuajja MpU MOATOTOBKE K KOHTPOJbHBIM MEPOIPHUSATHIM (B
YaCTHOCTH K TECTUPOBAHHUIO)

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3ALUHM CAMOCTOSATEJbHOM Pa0OThI CTYACHTOB
[lenbto caMOCTOATENBHOW PAOOTHI SIBISIETCS CAMOCTOSITENIbHOE NMPUOOPETEeHHE HOBBIE 3HAHUN U

BbIpa0OTKa CIOCOOHOCTH K TIOCTOSHHOMY CaMOOOYYEHHI0O U CaMOCOBEPIICHCTBOBAHHMIO B
poeCCHOHAIBHON U COIMAIBHO-00IIIECTBEHHBIX cepax AesATeTbHOCTH.

CamocrosrenbHas yueOHas paboTa nmpeacTaBiIeHa TakuMH popMaMu yaeOHOTo mporiecca, Kak
JICKIIHSI, CEMUHAP, MPAKTUYECKUE 3aHATH, SKCKYPCUH, IOArOTOBKA K HUM. CTYyJIEHT OJIKEH YMETh
BECTH KpaTKHE 3alyCH JICKIIUI, COCTABIATh KOHCIIEKTHI, TUIAaHBI U TE3UCHI BBHICTYIICHHUH, TOA0OUpATh
JUTEpATypy U T.1.



Hayunas camocTosTenpHas paboTa CTyeHTa 3aK/IF0UAeTCs B €r0 yU4acTUU B paboTe KPYKKOB
Ha Kadeapax, B Hay4YHBIX KOH(EPEHIUSAX PAa3HOTO YPOBHS, a TAaKKE€ B HANTMCAHUH KOHTPOJIBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAITMOHHBIX (IUILTIOMHBIX paboT) padoT.

CamocrosiTeibHasi padoTa CTY/A€HTOB BKJIIOUYAET CJIeAyI0lHe KOMIOHEHTBI:

NoNe Kou-Bo ®opma
HaumenoBanue paboThl
n/n 4acoB KOHTPOJISL
[TpopaboTka JIEKIIHOHHOTO
1 POP 34 DK3aMeH
MaTepuaa
5 [TonroToBka K MpakTHYECKUM 35 Pabora y 10ock#; KOHTPOJILHBIE,
3aHATUSAM CaMOCTOSITEIIbHBIC PA0OTHI.

6.3. MartepuaJjibl AJsi NPOBeJIeHHUS TEKYLIEro M MNPOMEKYTOYHOI0 KOHTPOJIA 3HAHUM
CTYAE€HTOB

KOHTpOJIbeIe BOIIPOCHI U 3aJaHUSA

1. Uctopus pa3BUTHSI HAHOTEXHOJIOT UK.

2. OCHOBHBIE KJIacChl HAHOPa3MEPHBIX CUCTEM.

3. OcHOBBI (PM3UKHU ¥ XUMHUH IOBEPXHOCTH.

4. PazmepHbIe KBaHTOBBIC A((DEKTHI.

5. MeToapl cuHTE3a HAHOCTPYKTYPUPOBaHHBIX 00bEKTOB ("'cBepXy-BHU3", "cHU3Y-BBEpX").

6. OcCHOBHBIC HaNpaBICHUS PA3BUTUS HAHOPA3MEPHBIX MaTepUaNoB M (DYHKIMOHAJIBHBIX
YCTPOWMCTB.

7. ®oromutorpadus. PeHTreHOBcKkas, 3JIEKTpOHHass M HOHHas Jjutorpadus. HanoneuaTs.
Jlazepubie MeTobl. CKaHUPYIOIIAsl 30HI0BasK TUTOrpadusi.

8. HaHo- 1 MoneKyIsipHOE KOHCTPYUpPOBaHHUE.

9. MonekynspHO-JIy4eBast SMUTAKCHUSI.

10. HarocTpykTypuBpoanue choKyCHpOBaHHBIH HOHHBIM ITYYKOM.

11.CpaBHeHMe HaHOIUTOTPa(hUIECKUX METOJIOB.

12. udpaxius MeUIeHHBIX JJIEKTPOHOB.

13. CkaHupyroias NpoCBeUNBAIOIIas U pacTPOBast ANEKTPOHHAST MUKPOCKOIIHSL.

14. NonHas MUKpPOCKOMIUSI.

15. Ckanupyromiast 30H710Basi MUKPOCKOITHSI.

16. Oke CIEeKTPOCKOMHUS 1 MUKPOCKOTIIHSI.

17. Ckanupyromias KoH(pOKaJIbHast ONTUYECKAs CIEKTPOMUKPOCKOITHS.

18. JlokanpHO-yCHIIEHHAs: paMaHOBCKas U MH(paKpacHasi CIIEKTPOMUKPOCKOTIHSL.

19 Merannnyeckue HAaHOKIACTEPHI.

20. TTomympoBOTHUKOBBIC HAHOYACTHIIHI.

21. MarauTHblE HAHOYACTHUIIEI.

22. 3aBUCUMOCTH CBOMCTB HAHOYACTHII OT HX Pa3MEpOB.

23. [1n1a3MOHHBIE HAHOYACTHIIBI U HAHOCTPYKTYPBHI.

24. DrneKkTpuYecKue, MarHUTHBIE, TEIUIOBBIE W ONTHYECKHE CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX
00BEKTOB.

24. [TmdnexTpuveckas 1 MAarHUTHAS! BOCIPUAMYHABOCTb.

25. VYrneponnele Kiactepbl U (GuuIoTOpIBl (Caxka, aMOPQHBIA YIIepon, CTEKIOYTIepo/,
(dyniepeHsl, OMHOCTCHHBIE 1 MHOTOCTEHHBIC YIJIEPOAHBIC HAHOTPYOKH, Tpad)eHbI U 1. ).

26. OcHOBHBIE (PU3UKO-XUMHUYECKUE CBOMCTBA yIIIEPOIHBIX HAHOAIIOTPOIIOB.

27. IlpuMeHeHHE YIJIEpOJHBIX HAHOCTPYKTYP B MaTEpUAIOBEIECHUH, TEIEKOMMYHHUKALMIX,
OMOJIOTUH U MEIUIINHE.



28. MeToapl CUHTE3a M CBOMCTBAa HAHOKPHUCTAIITMUECKUX TOPOLIKOB.

29.HaHOCTpYKTYpHpOBaHHBIC MHOTOCIIOHHBIC MaTEPUAIBI.

30. [TopucTbie HaHOCTPYKTYpPHIL. LleonuThI.

31. HaHOCTpyKTypHUBaHHbIE KPUCTAILIIBI.

32. MojenbHbIe IPEACTABICHUS 0 MEXaHU3MaxX OpooOpa3oBaHusl.

33. OnTuueckre CBOMCTBA MOPUCTOTO KPEMHHSL.

34. ®oToHbIE KPUCTAIUIBI U METaMaTPHAIIBL.

35. HanokonTakTel. OCHOBHBIE METObI CHHTE3A.

36.bamnmuctuaeckuit 1 quQy3HBIA TPAHCIOPT MEKTPOHOB Yepe3 HAHOKOHTAKT.

37. KBanToBaHuE IPOBOJUMOCTH.

38. DnekTpruyecKkre CBOWCTBA OAHOCTEHHBIX M MHOTOCTEHHBIX YTJIEPOAHBIX HAHOTPYOOK.

39. Jlokanu3oBaHHbIE U JICIOKATN30BaHHBIC MIa3MOHHBIE pe30HaHChI. [11a3MOHHBIE BOJTHOBO/BI.

40. OcHOBHBIE TUIIBI U/ICATBHBI3 TBEPAOTEIBHBIX HAHOCTPYKTYD.

41. IlpurotoBieHre KBAHTOBBIX HAHOCTPYKTYP.

42. Pa3mepHOE KBaHTOBAaHUE U KBAHTOBO-pa3MepHbIC HAHOCTPYKTYPHI.

43, CBolicTBa, 3aBUCKIIME OT INIOTHOCTH COCTOSIHHIA.

44. bannucTudeckasi MPOBOJUMOCTb KBAaHTOBBIX HUTEH.

45. OnTHueckue CBOICTBa HAHOCTPYKTYP.

46. I'eTepOCTpyKTYpHI.

47. PazMepHbIe CBOMCTBA B MArHUTHBIX HAHOCTPYKTYpax.

48. MarauTHas CUI0Basi MUKPOCKOITHSI.

49. ®eppoMarHeTusM B HAHOCTPYKTYpax.

50. 'mranTckoe MarHUTOCONPOTHUBIICHHE.

51. Uto Takoe CIMHTPOHUKA U HAHOAIEKTpOoHHKA. CIMHOBBIN KJIamaH.

52. Tepmoaccuctupyemasi MarHUTHAS 3aITHCh.

53. MaruuTo-pe3ucTUBHbIE HAHOCTPYKTYPBHI.

54 Karanutrdyeckue mpoIrecchl Ha MOBEPXHOCTH TBEP/IBIX TEI.

55. DNeKTpOoHHAsA CTPYKTYpa HOBEPXHOCTH U aficopOrus. Pusnueckas U XuMUUyecKast afcopOrus.

56. Ctajiuu reTeporeHHOro Karaiusa.

57. 3aBHCHMOCTB KaTaTIUTHUECKOTO 3P PeKTa OT pa3MepOB HAHOYACTUII.

58. Karannyeckoe OKHCIIEHUE.

59. Komnousl.

60. [IpuMepsl UCTIOTB30BAaHUS HAHOYACTHII JUTS KaTaaun3a.

61. OcHOBHE OMOJIOTHYECKHE CTPOUTENIbHBIE HAHOOIOKH.

62. buonorndeckue HaHonpoBoJiokn U Hanovactuilel. JIHK u PHK.

63. Muriesuibl 1 BE3UKYJIbI.

64. CyOBoyIHOBash BU3yaJIM3alvsl W HAHOPA3MEPHBINH aHaIW3 OWOJIOTMYECKUX HAHOCTPYKTYP.
['urantckoe =~ KOMOHMHAIMOHHOE  paccestHHe CBeTa. Hanopasmepnast ~ uH(ppaxpacHas
CTIEKTPOMHUKPOCKOTIHSL.

65. MUKPO3JIEKTPOMEXaHUYECKHUE CUCTEMBI.

66. HaHon3/1eKTpoMeXaHNIeCKHE CHCTEMBI.

67. MonekynspHbIe U CyIPaMOJIEKyJISiPHbIE TPUTTEPHI.

68. DneKTPOHHBIN HaHONIEPEKIIIYATENb.

69. Bpamaromieecst MOJIEKYJIIPHOE KOJIECO.

70. MeauuuHCKUe HAHOPOOOTHI JJS IIENIEBOW JOCTaBKM JIEKAPCTB M JICUEHUS KIIETOK.
Hanorepanus.

71. buonornyeckue rerepoCTpyKTyphbI.

MeToauuyecKue YKazaHud 1J1s1 oﬁyqammnxm M0 OCBOCHHIO JUCHUITJIMHbI

OCHOBHOMW 11€7bI0 NPH U3YyYEHUM AUCLUILIMHBI SBISAETCS CTPEMIICHHE IOKa3aTh O00JIACTH
npuMeHeHus H  (GOpMHpPOBaHHE Yy OyaylIUX CIEHUAIUCTOB TEOPETHUECKUX 3HAHUUH U
IPAaKTUYECKUX HAaBBIKOB II0 HCIOJIb30BAHUIO 3aKOHOB KpUCTAUIOrpapuu JUlsl IIUPOKOrOo



CIIEKTpa 3a/1a4 B Pa3IUIHBIX 00JIACTSIX.

Hns 3 dexTHBHOrO M3y4YeHHs TEOPETHMYECKOW dYacTh JucHMIUIMHBI Kpucramiorpaduu
HEO0OXO0IMMO:

- IOCTPOUTH PabOTY MO OCBOCHUIO JUCIUILUIMHBI B TTOPSIIKE, OTBEYAIOIINM H3YYCHUIO OCHOBHBIX
ATAINoOB, COMIACHO MPUBEICHHBIM T€MaM JICKIIMOHHOTO MaTepHaa;

- CHCTEMAaTHYECKHU IIPOBEPATHh CBOM 3HAHUS 110 KOHTPOJIBHBIM BOIIPOCAM M 3aJJaHUsM;

- YCBOUTH COJICpKAHUE KIIFOUEBBIX TTOHITHH;

- IUIOTHO paboTaTh C OCHOBHOM W JOTOJHHUTEIHHOW JHMTEPAaTypOd MO COOTBETCTBYIOIIUM
TEMaM.

Hns 3¢pheKTUBHOrO HM3ydyeHUs MPAKTHUYECKOM YacTH JUCHUIUIMHBI  PEKOMEHIYETCS:
- CHCTEMAaTHYECKHU BBIMOJHATH MOJTOTOBKY K MPAKTUYECKUM 3aHATUSIM MO MPEI0KEHHBIM
MIpernoiaBaTesieM TeMa U METOAMYECCKUM YKa3aHUIM;

- CBOEBPEMEHHO BBINIOIHATH TPAKTUYECKUE 3aTaHHUSI.

- CBOCBPEMEHHO U CHCTEMAaTHUYECKH 3alUIIaTh PE3yJbTaThl CBOMX UCCICIOBAHUI.

B Teuenue cemectpa CTyACHTHI BBITIOJIHSIOT:

- nomarnnaue 3amanus (Case-Study - aHaTM3 KOHKPETHBIX CUTYAIlMid, CUTYAI[MOHHBINA aHAJIH3),
BBHITIOJTHEHUE KOTOPBIX KOHTPOJIUPYETCS H 0oOCykmaercs (TPymImoBoe OOCYXKIeHHE) Ha
MPAKTUYECKUX 3aHATHAX WU TIEpel BBIIOJHEHHEM Ja0OpaTOPHBIX padoT (COKpaTHYECKUi
JUAJIOT - TIOJIPa3yMEBAIOIMI MTOCTAHOBKY OCOOBIX BOIIPOCOB B IpOIlECCe Oecelbl, KOTOPhIC
CIOCOOCTBYIOT paboOTe MBINUICHHS], KOHIICHTPAIlMM BHUMAaHMs, aJIeKBATHON OIICHKE TEeKyIlen
JUCKYCCHM U CBOEH B HEW POJIH);

- TMPOMEXKYTOYHBIE 3aJaHUs, BO BpeMs MPAKTUYECKUX 3aHATHI(B (opme IuCKyccHil,
ne0aToB)aIsl BBIABICHUS 3HAHUH 110 OCHOBHBIM JJIEMCHTAM HOBBIX pPa3JelIOB TECOPHH;-
0o0CYXXJAIOT 3aJaHusl TMPAKTUYECKUX paboT wmerogoM "3aiiMu MO3HUIMIO", MOMOTAIOIIEeM
BBISICHUTB, KaKOW CIIEKTp MHEHHUHA MOXXET CYIIEeCTBOBAaTh IO OOCYXIaeMOMYy BOIPOCY U
MPEAOCTABISAET BO3MOXKHOCTh BBICKA3aThCAd KaXJIOMy, IPOAEMOHCTPUPOBATh pPA3IUYHbIC
MHEHHUsI, a 3aTeM OOOCHOBaTh CBOIO TO3UIIMIO, HAWUTH W BBIPA3UTh CaMble yOEIUTEIbHBIE
apryMEeHTHI, CPAaBHUTH UX C apTYMEHTaMH JIPYTHX.

7. yqeﬁno-MeTonnqecxoe N MATEPUAJTBbHO-TEXHUIECCKOEC obecneyeHue AUCHUIIINHBI

7.1. YueOHas iuTeparypa:
OcHoBHasi MTEpaTypa:

1. T'yces, A. 1. HanomaTtepuansl, HAaHOCTPYKTYpbl, HAHOTEXHOJIOTUU: ydeOHoe mocodue / A.
U. I'yces. - 2-e u3a., ucnp. - Mocksa: ®UIMATIIUT, 2009. - 416 c. - ISBN 978-5-9221-0582-8.
Tekcr: AIIEKTPOHHBIN// Jlanb: AJIEKTPOHHO-OMOIMOTEeUHAs cucTema. - URL:
https://e.lanbook.com/book/2173 (mara obpamenus: 03.08.2020). - Pexxum moctymna: A aBTOPHU3.
MIOJIB30BaTENEH.

2. Adonckuil, A. A. DIeKTpOHHbIE U3MEPEHUS B HAHOTEXHOJIOTUSAX M MHKPODJIEKTPOHHKE:
monorpadus / A. A. Adbonckuii, B. I1. IpsikonoB. - MockBa: JIMK Ilpecc, 2011. - 688 c. - ISBN
978-5-94074-626-3. Tekct: sneKkTpoHHBINH// JlaHb: 3mekTpoHHO-OMOIMOTeYHast cucrema. - URL:
https://e.lanbook.com/book/900 (mata obpamenus: 03.08.2020). - Pexxum mocTtyma: Ijsi aBTOPH3.
MOJIb30BaTENEN.

3. PamOwmm, H. I'. ®usndeckne u XUMHYECKHAE OCHOBBI HAHOTEXHOJIOTHI: yaeOHOe TTocooue /
H. I'. Pambumu, A. B. bepéskun. - Mocka: ®UIMATIIUT, 2009. - 456 c. - ISBN 978-5-9221-
0988-8. Tekct: onexTponHbIi// JlaHb: dnekTpoHHO-OMONMMoTeyHas cucrema. - URL:
https://e.lanbook.com/book/2291 (mara obpamenus: 03.08.2020). - Pexxum moctymna: A aBTOPHU3.
MOJIb30BaTENEH.

JlonmoTHUTEILHASI JIUTEPATypa:
1. OcnoBbl HanoTexHonoruu: yueOHuk / H. T. Ky3nenos, B. M. HoBoropries, B. A. XKabpes,
B. . MapromnuH. - 2-¢ u3n. - Mocksa: Jlabopatopus 3nanmii, 2017. - 400 c. - ISBN 978-5-00101-



cucrema. - URL:
- Pexxum moctyna: st aBTOpu3.

476-8. Tekct: onexTpoHHBIH/ JlaHb:  AIEKTPOHHO-OMOIMOTEUHAS
https://e.lanbook.com/book/94129 (mara ob6pamenus: 03.08.2020).
MOJIb30BaTENEN.

2. Xaptmand, Y. OuvapoBaHHMe HaHOTEXHOJOTHU: ydeOHOe mocoduwe / Y. XapTmaHH; MOJ
penakuueir JI. H. [larpukeeBa; nepeBon ¢ Hemenkoro T. H. 3axapoBoit. - 4-e uza. - Mocksa:
JlaGopartopus 3nanuii, 2017. - 176 c. - ISBN 978-5-00101-477-5. - Tekct: anekTponHsiii // JlaHs:
ANIeKTpOHHO-O0nOMoTeunas cuctema. - URL: https://e.lanbook.com/book/94133 (nmata obparmieHus:
03.08.2020). - Pexxum gocTyria: ajis aBTOPU3. MOJIb30BaTEIIEH.

3.  Hanorexwuomorus: ¢u3nka, TPOIECCHl, IUATHOCTHKA, MPUOOpHI: MoHorpadust / A. B.
Adanacnwes, B. I1. Adanacees, I'. @. I'munckuii, C. Y. 'onynuna; mox penakiueit B. B. Jlyunnuna,
0. M. Tampoma. - MockBa: ®UIMATIIUT, 2006. - 552 c. - ISBN 5-9221-0719-4. - Tekcr:
AJICKTPOHHBIN /l Jlanb: ANIEKTPOHHO-OMOIMOTEeYHAs cucrema. - URL.:
https://e.lanbook.com/book/59436 (mara obpamenus: 03.08.2020). - Pexwum gocrtyma: ajisi aBTOpH3.
M0JIb30BaTENEH.

7.2. UnTepHeT-pecypchl

Ha3zBanue pecypca Ccbuika/mocTyn

DnekTpoHHas Oubiaroreka oHyaH «EquHoe okHO http://window.edu.ru

K 00pa30BaTEIIbHBIM pecypcam»

«O0pa3zoBatenbHblil pecypc Poccuny http://school-collection.edu.ru

denepanbHbIi 00pa3oBaTeIbHbII MOPTa: http://www.edu.ru
YUPEIKACHHS, TPOrPaMMBI, CTaHIapThl, BY 3b1, TeCTHI
ErD, THA

denepanbHbIi LCHTP UH(POPMAIIMOHHO- http://fcior.edu.ru

oOpa3zoBatenbHbIX pecypcoB (PLIMOP)

Pycckast BupTyasibHasi On0JInoTeKa http://rvb.ru

ExxenenenbHUK Hayku u oOpaszoBanus IOra http://old.rsue.ru/Academy/Archives/Index

Poccuu «Akanemus» .htm

Hayunas snektpoHHast 6ubanoreka «e-Libraryy http://elibrary.ru/defaultx.asp

OnekTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPAaBOYHAsI CUCTEMA JIOKYMEHTOB B http://www.informio.ru

cthepe odpazoBanust «MHPopMHO»

HNHdopmaninoHHO-IIpaBoBast cucTema

«KOHCYJIBTaHT-TUTIOC)

CereBass Bepcusi, JOCTyIHa CO
KOMITBIOTEPOB B KOpnopaTuBHOM cetu MHrl'Y

https://www.biblio-online.ru

OnekTpoHHO-0ubnoTeyHas cucreMa «fOpai

7.3. TIporpammHoOe oGecnieyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AnTtuupycnoe [10 Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucreMa “I'apant”

6 Oneparnronnast cuctema Microsoft Windows XP Professional.

7. ITaket npuknamasix nporpamm Microsoft Office 2003 Professional.
8. IIporpammuslil npoaykT «AHTHBUpPYC Kacnepckoroy.

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.
10. ITporpammusriit npogykt MATLAB 6.
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7.4. MaTepuaJbHO-TeXHH4YeCKOe o0ecrievyeHne

BCEX

VYyeOHass ayautopust AJisd  JIEKIMOHHBIX
sanstuit (Ne 303) 386132, PU, r.Ha3paup,
I"amyp3ueBckuii okpyr, yij. MarucrpaibHas,
39a, Kopnyc 3E

Cron ana mpenomaBatens - | mrT. (COCTOMT U3 2-X
CeKIMil); cTyn Juisl npenonaasarens -1 mr.; gocka - 1
mrT.; TpuOyHa-1 mT, ctona - 36 mT.; CKaMbsi-72 1T



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

VYueOnass ayauropuss s cemuHapckux | Ctonm anms  mpenogaBarens - 1 T, CTyn IS
saasTuil (Nell16) 386132, PU, r.Haspaws, | npenogaBarens -1 mr.; gocka - 1 mr.; cron - 14 mr.;
["amyp3ueBckuii OKpyT, yi. MaructpanbHas, | CKaMbsi-28 mT. Y4eOHbIE MOCOOUS O AMCIUILIMHAM.
39a, Kopniyc 3E TecTel pyOEKHOTO, UTOTOBOI'O KOHTPOJISI, HATJISIHBIC
noco6us, YMK 1o gucruminHam




Pabouas mporpamma AaucuuIinHel « BBeieHre B HAHOCHCTEMBD) COCTAaBJIE€HA B COOTBETCTBUHU C
tpeboBanusiMu PI'OC BO mno HampaBnenuto moarotoBku 03.03.02 dwuswka, yTBEPKISHHOTO

npukazoM MuHucrepcra odpasoBanus U Hayku Poccuiickoit @enepanuu ot « 07 » aBrycra 2020
r. Ne 981.

[Iporpammy cocraBmi: K.b-M.H., 1o11eHT Kadeapsl «Pusuka»y M. A, Hansruena

[Tporpamma o1o0peHa Ha 3aceganuu Kadeapbl «Pu3nkar»
ITporokon Ne_10 ot « 20 » wmas 2024 rona

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokom Ne_9  or« 22 » _mas 2024 rona




CBeeHus1 0 TiepeyTBepP:KIAeHHMH MPOrpaMMbl Ha oO4YepeaHOH Y4YeOHbIH Troa H
perucTpanuu u3MeHeHuil

YyeOHsblii Pemrenue Buecennnie usmenenus IMonmuce 3aB.

ToJI kadenpsl kadenpoit
(Ne mporokoa, 1ata)




