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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

[{enbpro OCBOCHMSI TUCITUILIMHEI SBIISETCS MPUOOpeTeHne 0a30BBIX 3HAHWIA U YMEHUHN B 00JaCTH
¢bu3uK HaHOCHUCTEM B COOTBETCTBUM C @elnepaibHbIM TOCYIApPCTBEHHBIM 00pa30BaTeNIbHBIM
CTaHAapTOM U (OPMHUPOBAHUE Yy CTYACHTOB CIIOCOOHOCTH K JIOTUYECKOMY MBIIUICHHUIO, aHAU3Y U
BOCIPUATHIO HMHGPOpPMAIMU MOCPEACTBOM oOOecreueHus: 3TanoB (HOpMUPOBAHMSI KOMIETCHIIUMH,
npeaycMmoTpeHHbix @I'OC, B yacTu npeacTaBICHHbIX HUXKE 3HAHUM, YMEHUN U HABBIKOB.

3amaun:

- 00yueHne 6a30BbIM (PU3MUECKUM MPUHLIUIIAM [TOCTPOCHHS U (YHKIIMOHUPOBAHUS HAHOCHUCTEM;

- o0yueHue pa3paboTKe, CO3IaHUI0 U MPUMEHEHUIO CIIELUAIBHBIX MAaTepUalIOB, YCTPOICTB U CUCTEM,
UCIIOJIB3YEMBIX B HAHOAJIEKTPOHUKE U HAHOTEXHOJIOTUSX;

- pa3BUTHE YMEHUI IPUMEHEHUS Ha IPAKTUKE METOOJIOTHMH HayYHBIX UCCICIOBAaHUMN, OPraHU3aLMU U
NPOBEICHUS HAYYHO-UCCIIEA0BATENLCKON padoThI;

- pPa3BUTHE HaBbIKA CAMOCTOSTEILHONW y4eOHOU AeSTEeIbHOCTH.

Ne

n/n

Kon
npodeccroHanbHOTO
cTaHzapTa

HaunmenoBanue o0nactu npohecCHOHABbHOM e TeTbHOCTH.
HaunmMeHoBaH#e MPOheCCHOHATBHOTO CTaHAapTa

01 Ob6pa3oBanue 1 Hayka

1.

01.001

[Mpodeccuonanbhslii cranaapt «Ilenaror (negarorudeckas IesiTeIbHOCTB B chepe
JIOIIKOJIbHOT'0, HA4aJbHOTO 00IIEr0, OCHOBHOTO OOIIEro, CPEIHEro O0IIEero
00pa3oBaHus) (BOCHHUTATENb, YIUTEIb)», YTBEPKACHHBIN MpruKazoM MUHNCTEpCTBA
TpyZAa U conmaibHO 3anmThl Poccuiickoit @enepartun ot 18 oktsaopst 2013 . Ne
544Hu(3apeructpupoBad MuHICTEpCcTBOM FocTHINU Poccmiickoit enepannu 6
nexabpst 2013 r., peructpammonsstii Ne30550), ¢ m3MeHeHHEM, BHECEHHBIM
puKa3oM MuHHCTEpCTBa Tpyla U conuanbHoi 3amuTtel PO ot 5 aBrycra
2016r.Ned4221 (3apeructpupoBaH MuHuCTEpcTBOM focturu PO 23 asrycra2016r.,
peructparioHHbIi Ne 43326 )

01.003

IpodeccronanbHblil cTangapt «Ilegaror qOMOJHUTEIBHOTO 00Pa30BaAHUS ETCH U
B3POCIIBIX», YTBEPKIEHHBIN Npuka3oM MUHHUCTEPCTBA TPYAa U COLMATILHOM 3alllUThI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBan MuHHUCTEPCTBOM rocTuiuu PP 28
asrycrta 2018r., peructpannonssiii Ne 52016

dopmupyemble TUCHHUIUTMHON 3HAHUS U YMEHHs TOTOBST BBITYCKHMKA JaHHOM 00pa3oBaTesbHON
IPOrPaMMBbI K BBIITOJIHEHHUIO CIEYIOMIMX 0000IIEHHBIX TPYIOBBIX (PYHKIIHIA:

Koa n O0001meHHbIe TPY10BbIe GYHKINH TpyaoBbie pyHKINH
HaNMEHOBaHHUe Kon HanmenoBanue Yposens| HammenoBanme| Kox| VYposenn
npo¢ecCHOHAIBbHO KBaJIUpHU (moxypoBeHb)
ro cranaapra Kalnuu KBaJu(UKAIL

70

01.001 ITemaror IMegarornyeckas O6uenenarornyec/A/01.6
(memaroruyueckas NesTeIbHOCTD 1O Kast QyHKIIHS. 6
NesITeTbHOCTD B MTPOCKTHPOBAHHIO H OOyuenue
ITOLLIKOJIHOM, [peanu3anuu Bocnuratensuas [A/02.6
Ha4YaJIbHOM OOIIEM, 00pazoBaTeILHOTO eI TENLHOCTD 6
OCHOBHOM 00111eM, 4 [mpomecca
cpeaHeM o01IeM 00pa30BaTENbHBIX 6
06pa3oBaHNN) OpTaHU3aIHAX Paspupatomas  1A/03.6
(BoCIIUTATEND, IMOIITKOJIBHOTO, ACATCIBHOCTD
YUUTEINb) Ha4yaJbHOTO 00ILEro, 6

OCHOBHOTI'0 OOIIIEro,

CpEeIHEro O0IIeTro

0Opa3oBaHMs




Tlemarornueckas I[lemarornueckas
NEeSITeIIbHOCTD 110 NesITeIbHOCTD T10
MPOSKTHPOBAHUIO U peanr3aIm
B peanu3anuu 0OCHOBHBIX 6 [porpamMmm B/03.6 6
00111€00pa30BaTENILHBIX OCHOBHOT'O U
MporpamMm CpeaHero o0Iero
00pazoBaHMs

Ilepedensb 3axa4 npodeccoHANbHOI AeSITeJIbHOCTH BHINYCKHUKOB:

O6nactb Tunel 3a1a4 3anauun OOBEKTHI

npodeccruoHaNbHOM | TpodecCHOHATBHOM | PO ecCHOHATBHON npo¢ecCHOHAIbHOM

JeSITEIbHOCTH JeSTENHbHOCTH JeSITEIIbHOCTH NEeSATENbHOCTH (WU

(mo Peectpy 00J1acTH 3HAHHMS)

MunTpyna)

01 Ob6pazoBanue |(Ilenarorumueckuit | Pa3pabotka u peanuzanus) OOpa3oBareiabHbIC
00pa3oBaTeNbHbIX IPOrpaMMBbI U
nporpamm CIIO u 00pa3oBaTeNbHbIN
nporpamm 10 npouecc B cucreme CI1O

u J10

06 Css3sb, Hayuno- Hccnenosanue, HNudopmanmonHbie

I/IH(bOpMaHI/IOHHBI HCCIIEIOBATENbCK pa3pa60TKa, BHCOPCHUC IMponecChl, TCXHOJIOTHUH,

en _— U COIPOBOXICHUE CUCTEMBI U CETH, UX

KOMMYHHKAHOH I/IH(bopMauI:IOHHHX WHCTPYMEHTAJILHOE

TEXHOJIOTHI U CUCTEM (mporpammHoe,

HbIE TEXHOJIOTUU TEXHIYECKO®,
OpraHU3aIMOHHOE)
o0OecrieyeHune, CIrocoObl
6 1 METOJIBI
MIPOSKTUPOBAHHSI,

OTJIaJIKH, IPOU3BOJICTBA
Y DKCIUTyaTaIuu
UH(GOPMaIMOHHBIX
TEXHOJIOTHI B CUCTEM B
pa3IMYHBIX 00JaCTIX U
cdepax uppoBoi
SKOHOMHKH

2. Mecto aucunmiannsl B ctpykrype OOII
JuctunimHa «BBeneHre B HAHOCHCTEMBD» OTHOCUTCS K 4YacTd, (POPMHUPYEMOH ydacTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHUH, K qucuuiuimHam 1o Beioopy (b1.B.JIB.01.02).
JucnunivnHa n3ydaetcs Ha 4 Kypce B 7 ceMecTpe.

Jnst ocBoeHus UCHUIUIMHBL «BBe/leHre B HAHOCUCTEMBI» UCIOJIb3YIOTCS 3HAHUS, YMEHUS U BUJbI
JESITEIbHOCTH, CPOPMUPOBAHHBIEC B MPOIIECCE U3YUCHUS MPEeaMETOB «MexaHuKkay, «DIEeKTPUIECTBO U
MarHeTU3M» Ha MEPBOM Kypce, a TaKKe CTYJIeHTaMH B XOJIe M3yYeHUs MUCIHIUINH: «DJIeMEHTapHas
MaTematukay, «Bpicmias Matematwka». OCBOGHHME MaHHOW MUCHUIUIMHBI SIBISETCS HEOOXOAMMOMN
OCHOBOM JUISl MI3YYEHHUS TAKUX JUCHMUIUIMH, KaK «OnTUKa» «DIEKTpoAuHaAMUKay, «TepmoanHaMukay,
«®Du3rka NoaynpoBOAHUKOBY

3. Pe3yJbTaThl 0CBOEHUSI IMCUUILINHBI (MOay1s1) «BBeleHHe B HAHOCHCTEMbD
[Ipouecc wu3ydeHus JUCHUIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE DIIEMEHTOB CIEAYIOIIUX
komrereHuuit B coorBerctBrr ¢ ®I'OC BO no nanHOMy HanpaBlIE€HHIO:



http://fgosvo.ru/docs/69/0/2/6
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METOAaMu 00pabOTKH,
AHaJIM3a U CUHTE32a
(bu3rueckoi
nH(popManuu B
n30paHHOI 00nacTh
(hHU3UICCKUX
MCCIEA0BaHUMN

Kon HaumenoBanune Nupukatop JOCTHKEHUS KOMITETECHIIUU
KOMIIETEH- KOMITETEHITNHN (3aKkpenienHblll 3a QUCYUNTUHOU)
805051
YK-6 YK-6. Ciocoben VK-6.1.1. 3naeT ocHOBHbIE IpHEMBI 3P (PEKTHBHOTO yIpaBIICHHS
YIPaBISATH CBOUM COOCTBEHHBIM BPEMEHEM; OCHOBHBIC METOJUKH CAMOKOHTPOJIS,
BPEMCHEM, BBICTPAaHBaTh | CaMOPa3BUTHsI U CaMOOOPA30BaHUsI Ha TIPOTSIKECHUU BCCH JKH3HU
U pealn30BbIBaTh VYK-6.2.1. ¥Ymeer 3 (eKTUBHO MIaHUPOBATH U KOHTPOJINPOBATH
TPACKTOPHUIO COOCTBEHHOE BPEMsI; HCIOJIB30BAaTh METO/IBI CAMOPETYIISIINH,
CaMOpPa3BUTHUS Ha OCHOBE | CaMOPa3BUTHUS U CaMOOOYYCHHS
npuHIUIOB oOpa3oBanns | YK-6.3.1. Bnageer meromamu ynpaBieHHs COOCTBEHHBIM BpEMEHEM;
B TCUCHHUE BCEHl KU3HU TEXHOJIOTUSIMU NIPUOOPETEeHHsI, HCIIOIB30BaHHS M OOHOBJICHHUS
COLIMOKYJIBTYPHBIX M IPO(ECCHOHATBHBIX 3HAHUH, YMEHUI M HABBIKOB;
METOJMKaMH{ CaMOPa3BUTHA U caMOOOPa30BaHUs B TEUCHUE BCEH KU3HU
K -3 ITK-3 crioco0HOCTH [1K-3.1 Bnaners COBpeMEHHBIMH METOJAMHU BHU3yalW3allUU
TIOJIb30BAaTHCA DKCIIepUMEHTaNbHBIX AaHHbIX [1K-3.2. Bramets Meromamu
COBPCMCHHBIMHA CTAaTUCTUYCCKOI'O aHa/In3a JKCICPHUMCHTAJIbHBIX AOAHHBIX C

MOMOIIII0 COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI
I1K-3.3 YMeTb TBOPUYECKH U KPUTHIECKU OCMBICITHBATH
¢buznveckyro HHPOPMAITUIO TS pEIIeHUS HayYHO-
HCCIIeIOBAaTEIbCKHX 3a/1au B cepe MpodhecCuoHaAIEHON
JeSTeTbHOCTH

4. CTpyKTypa M coJep:KaHue TUCHHILIMHBI (MOYJIs1)
4.1. CTpykTypa IMCUHILIHHBI (MOAYJIfA)
OO6m1ast TpyI0€MKOCTh TUCIHMIUIUHBI COCTABIISIECT 4 3aueTHbIX enunull, 144 wyacos.

Buj yueoHoii padoThl Bcero
4acoB
OO6m1ast Tpy10€MKOCTh 144
AynnuTOpHBIE 3aHITHS 104
Jlexun 54
[IpakTuueckue 3aHATHS 52
CamocrosTenbHas pabora 38
Wrorosas popma KOHTPOJIS - SK3aMEH
3ayeTHble eAMHHULIBI 4
4.2. Conep:xanue JUCUUIIMHBI
Ne HanmeHnoBaHue pa3je/ioB U TeM Bup 3anatua  Cemectp [Kos1-Bo
MACOB
1 Beenenue. Uto Takoe HAHOMHIYCTPUS Jlexun 4 2
2 MeTto/1b1 TONTy4€HN HAHOYACTHUL] M1 HAHOCTPYKTYP IIpakTnueckue 4 10
3 OcHOBHBIE METO/IBI UCCIIENOBAHMSI HAHOCTPYKTYP Jlexuun 4 8
4 CBoiicTBa HAHOYACTHUII [IpakTnueckue 4 10




5 YriepoaHbie HAHOCTPYKTYPBI Jlexmum 4 10
6 OO0BeMHBIC HAHOCTPYKTYpUpOBaHHbIE MaTepuanbl | [IpakTudeckue 4 8
OEeKTPONPOBOAHOCT HAHOCTYPYKTYP Jlexuuu 4 6
CBolicTBa KBAaHTOBBIX 5IM, HUTEN U TOUYEK IIpakTrueckue 4 10
9 MarauTtHble CBOHCTBAa HAHOCTPYKTYP Jlexuun 4 10
10 HanocTpykTypupoBaHHBIE KaTaanu3aTOPhI [IpakTnueckue 4 10
11 buosornueckue HaHOCTPYKTYPHI. Jlexuun 4 10
12 Hanomarmael 1 HAaHOTTPHUOOPBI [TpakTuueckue 4 10

Copaeprxanue TUCUMILIMHBI (MOLYJI51)

Tema 1. BBenenue. Uro Takoe HAHOMHAYCTPHS.

1. UcTopus pa3BUTHS HAHOTEXHOJIOTUH.

2. OcHOBHBIE KJIaCChl HAHOPA3MEPHBIX CUCTEM.

3. OcHOBBI HU3NKH U XUMHH TOBEPXHOCTH.

4. Pa3zmepHbIe KBaHTOBBIC A(h(PEKTHI.

5. MeTo/ipl CMHTE3a HAHOCTPYKTYPUPOBAaHHBIX 00BEKTOB ("'cBepXy-BHU3", "CHH3Y-BBEpX").

6. OCHOBHBIE HAIIPABJICHUSI Pa3BUTHS HAHOPa3MEPHBIX MAaTEpUANIOB U (DYHKIIMOHAJIbHBIX YCTPOMCTB.
Tema 2. MeToabl NOTy4eHHSI HAHOYACTHI H HAHOCTPYKTYP

1. XuMuueckue 1 31eKTPOXMMUYECKHE METOBI.

2. ®oronurtorpadus. PeHTreHoBcKast, 2IeKTpOHHAs W MOHHas nuTtorpadus. Hanoneuats. JlazepHbie
Mmetoabl. CkaHMpyrolIast 30HA0Bast IUTorpagus.

3. HaHo- 1 MOJIeKyIsipHOE KOHCTPYHPOBAHUE.

4. MoneKynspHO-JIyueBast SIUTaKCHU.

5. HanoctpyktypuBpoaHue cpOKyCUpOBaHHBIM HOHHBIM ITyYKOM.

6.CpaBHEHHE HAHOJIUTOrpapUUECKUX METOIOB.

Tema 3. OcHOBHBIE METOABI HCCJIEOBAHUSI HAHOCTPYKTYP.

1. ndpaxiust MeaIEHHBIX JIEKTPOHOB.

2. CxaHupytomiasi IpOCBEUNBAIOIIAsl U PacTPOBas AMEKTPOHHAS MUKPOCKOIIHSI.

3. oHHast MUKPOCKOTIHSL.

4. CxaHupyrouias 30H10Basi MUKPOCKOIIHS.

5. Oxe CeKTpOCKOINNs U MUKPOCKOIIHS.

6. Cxanupyroriasi KoH()OKaIbHAsI ONITUYECKAsT CIIEKTPOMHUKPOCKOTITHS.

7. JlokanbHO-yCHUJIEHHAs! paMaHOBCKasi M HH(paKpacHast CIEKTPOMHUKPOCKOIIHSI.

Tema 4. CBolicTBa HAHOYACTHIL

1. MeTannndeckre HaHOKIaCTEPHI.

2. [ToynipOBOJHUKOBBIE HAHOYACTHUIIBI.

3. MarauTHble HAHOYACTHIIBI.

4. 3aBUCHUMOCTb CBOMCTB HAHOYACTHUI[ OT UX Pa3MEPOB.

5. [Ina3MOHHBIE HAHOYACTHUIIBI 1 HAHOCTPYKTYPBHI.

6. DnexTpuyeckwe, MarHWTHBIC, TEIUIOBHIE M ONTHYECKHE CBOMCTBa HAHOCTPYKTYPHUPOBAHHBIX
00BEKTOB.

7. lusnexTpuyueckas 1 MarHuTHas BOCIPUUMYHBOCTb.

Tema S. Yriepoaubie HAHOCTPYKTYPHI

1. Yraepoansie knactepbl U GuioTOpmbl (caxa, aMOp(HBIA YTIIepol, CTEKIOYTIepo, (yJuIepeHsl,
OJTHOCTEHHBIE 1 MHOTOCTEHHBIE YTIJIEPOAHbIE HAHOTPYOKH, rpad)eHbl U JIp.).

2. OcHOBHBIC (DU3UKO-XMMHUYECKHE CBOMNCTBA YTIIEPOIHBIX HAHOAJIOTPOIIOB.




3. [IpumeHeHue yriepoJHbIX HAHOCTPYKTYP B MaT€pHAIOBEICHNUH, TEIEKOMMYHHUKAIUAX, OUOIOTUU U
MEUIIIHE.

Tema 6. O0beMHbIe HAHOCTPYKTYPHMPOBAHHbIE MATEPHAJIbI

1. MeToapl cMHTE3a M CBOWCTBA HAHOKPUCTANINYECKUX [TOPOIIKOB.
2.HaHOCTpyKTypUpOBaHHBIE MHOTOCJIIOMHBIE MAaTEPHAJIBI.

3. ITopuctbie HaHOCTPYKTYpHI. Lleonutsl.

4. HanoCcTpyKTypHBaHHbIE KPUCTAILIBI.

5. MopenbHbIe MPeICTaBICHIs 0 MEXaHU3MaX MOPO0OPA30BAHUS.

6. OnTUyecKue CBOMCTBA MOPUCTOTO KPEMHHUS.

7. @OTOHBIE KPUCTAIUIBI U METaMaTpUAJIbL.

Tema 7. DJ1eKTPONPOBOJAHOCTh HAHOCTYPYKTYP

1. HanokonTtakThel. OCHOBHBIE METO/IbI CHHTE3A.

2.bammuctrueckuit 1 1udy3HBIA TPAHCIIOPT JAEKTPOHOB YepPe3 HAHOKOHTAKT.

3. KBanToBaHuE NPOBOJIUMOCTH.

4. DneKkTpuvecKre CBOMCTBA OJJHOCTEHHBIX U MHOTOCTEHHBIX YIJIEPOJHBIX HAHOTPYOOK.
5. JIokanu3oBaHHBIE U JIEJIOKAIN30BAHHBIE I1JIJA3MOHHbBIE pe30HAHCHL. [11a3MOHHbBIE BOJTHOBO/IBI.
Tema 8. CBoiicTBa KBAHTOBBIX IM, HUTEH U TOYEK

1. OcHOBHBIE THUIIBI HICATTBHBI3 TBEPAOTEIBHBIX HAHOCTPYKTYP.

2. IlpuroroBiieHHE KBAHTOBBIX HAHOCTPYKTYP.

2. Pa3mepHOE KBaHTOBAHHUE U KBAHTOBO-Pa3MEpHbIE HAHOCTPYKTYPHI.

3. CBoiiCTBA, 3aBUCSIINE OT IIOTHOCTH COCTOSIHUM.

4. bannucruyeckas IpOBOAUMOCTb KBAHTOBBIX HUTEH.

5. Onruueckue CBOMCTBa HAHOCTPYKTYD.

6. I'erepocTpyKTypBbI.

Tema 9. MarHuTHBIE CBOMCTBAa HAHOCTPYKTYP

1. PazmepHbie CBOMCTBAa B MATHUTHBIX HAHOCTPYKTYpax.

2. MarnuTtHas cuji0Basi MUKPOCKOTIHSL.

3. ®eppoMarHeTu3M B HAHOCTPYKTYpax.

4. I'uranTCcKO€ MarHUTOCOIIPOTHUBIICHHE.

5. YTo Takoe CHMHTPOHMKA U HaHO3JIEKTPOHUKA. CIIMHOBBIN KJ1alaH.

6. TepmoaccucTrpyeMas MAarHUTHAs 3aIUCh.

7. MarauTo-pe3uCcTUBHBIE HAHOCTPYKTYPHI.

Tema 10. HaHOCTPYKTYPHPOBaHHbIC KATAJTH3ATOPBI

1.Karanutndeckue mpoueccsl Ha MOBEPXHOCTH TBEPABIX TEI.

2. DNeKTpOHHas CTPYKTypa MOBEPXHOCTH U afacopOuus. Puznyeckas U XUMAYECKas acOpOITHs.
3. Ctaauu reTeporeHHoro Karaausa.

4. 3aBUCUMOCTb KaTaTUTHUECKOTO 3P deKTa OT pa3MepOB HAHOUYACTHII.

5. Karanmmueckoe okucnenue.

6. Konmnoupr.

7. Ilpumepsl HCTIOJIB30BAHUSI HAHOYACTHI 1T KaTaau3a.

Tema 11. BuoJsiorn4eckue HAaHOCTPYKTYPBI.

1. OcHOBHE OMOJIOTHYECKHE CTPOUTEIIbHBIE HAHOOIOKH.

2. buonoruueckue HaHONPoBOIOKK ¥ HaHoyacTull. [JHK u PHK.

3. Munenisl 1 BE3UKYJIBI.

4. CyOBomHOBas BHU3yalu3alMs W HAHOpPa3MEPHBIH aHaTU3 OWOJOTHYECKHX HAHOCTPYKTYP.
['uranTckoe KOMOWHAIIMOHHOE paccesiHue CBeTa. Hanopa3smepnas nH(ppakpacHas
CHEKTPOMUKPOCKOIIHS.

Tema 12. HaHoMaIMHBI 1 HAHONIPHOOPBI

1. MUKpPO3JIEKTPOMEXAHUUECKHE CUCTEMBI.

2. HaHO?31EeKTPOMEXaHNUUECKHUE CUCTEMBI.

3. MonekyspHbIE U CYIIPaMOJIEKYJISIPHbIE TPUTTEPHI.

4. DIEeKTPOHHBIN HAHONEPEKIIIOYATENb.

5. Bpamaroieecss MOJEKYISIPHOE KOJIECO.



6. MenunnHCcKrue HAHOPOOOTHI /IJIsI 1IEJIEBOM JTOCTABKH JICKAPCTB U JIeueHus KieTok. Hanorepamnusi.

7. bronornueckue reTepocTpyKTyphl.

5. OO0pa3oBaTte/ibHbIE TEXHOJIOTUH
Ne Tema nporpamMmmel IIpuMensieMble TEXHOJIOTHH
ILI. | AMCHUIIMHBI
1 | Beeaenue. Uto Takoe KJIACCUYECKOE TPAOULIMOHHOE; JIEKIIMOHHOE
HAaHOUHAYCTPHSL. oOyueHue
2 | Metoap! nomy4eHus KJIACCUYECKOE TPAJULIMOHHOE; JIEKIIMOHHOE
HAaHOYACTHI] U HAHOCTPYKTYP oOyueHue, HarJIsiIHbIe, MPOrPaMMHUPOBAHHBIE
3 | OcHOBHBIE METOIbI KJIACCUYECKOE TPAIULIMOHHOE; JIEKIINOHHOE
HCCIICIOBAHUSI HAHOCTPYKTYP oOydeHue, BepOaTbHbIE (ayaH0)
4 | CBoiicTBa HAHOYACTHII KJIACCUYECKOE TPAIULIMOHHOE; JIEKIIMOHHOE
o0y4yeHne, caMocTosITeTIbHast padoTa
5 | YruepoaHbie HAHOCTPYKTYPhI KJIACCUYECKOE TPAIULIMOHHOE; JIEKIIMOHHOE
o0y4yeHne, caMocTosITeTIbHast paboTa
6 | O6beMHBIC KJIACCUYECKOE TPAIULIMOHHOE; JIEKIIMOHHOE
HAaHOCTPYKTYPUPOBaHHbIE o0y4yeHne, caMmocTosiTeTIbHast padbora
MaTepuabl
7 | DIeKTpOnpOBOAHOCTh KJIACCUYECKOE TPAAUIIMOHHOE; JIEKLINOHHOE
HAaHOCTYPYKTYP o0OyueHue, caMoCcTosTeNbHas paboTa
8 | CoiicTBa KBAaHTOBBIX 5IM, HUTCH | KJIACCHYECKOE TPAIUIIMOHHOE; JICKIIHOHHOEC
1 TOUEK o0OyueHue, caMoCcTosTeNbHas paboTra
9 | MarHuTHBIC CBOICTBA KJIACCHYECKOE TPAAULMOHHOE; JIEKITMOHHOE
HAaHOCTPYKTYD o0y4yeHue, caMocTosITebHas padoTa
10 | HanoCTpyKTypUpOBaHHbBIE KJIACCUYECKOE TPAAULIMOHHOE; JIEKIINOHHOE
KaTaJIn3aTOPBI o0ydeHune, camocTosiTenbHas pabora
11 | buonoruueckrue HAHOCTPYKTYPHI | KIACCHYECKOE TPAJUIIMOHHOE; JIEKIIMOHHOE
oOyueHue, caMoCTosATeIbHAs padoTa
12 | HanomamuHbl ¥ HAHOIPHOOPHI | KIIACCHYECKOE TPAJUIIMOHHOE; JIEKIIMOHHOE
oOyueHue, caMoCTosATeIbHas padoTa

6. Y4eOHO-MeTOIHYECKOE OfecriedeHne CaMOCTOSATeILHOI PadoThl cTya1eHTOB. OLeHOYHbIe
CpeAcTBa JIsl TEKYIIero KOHTPOJISI yCIeBA€MOCTH, MPOMEKYTOYHOH aTTECTAIIMH MO WUTOram
OCBOEHHSI THCIUILINHBI.

6.1. Ilan camocTOATEILHOM PadOTHI CTY/ICHTOB

Jns mosydeHust TIYOOKMX W TPOYHBIX 3HAHWH, TBEPIBIX HABBHIKOB M yMEHHWH, HEoOXomuma
cUcTeMaTHyecKasl caMoCTOsITeNIbHas padoTa CTy/IeHTa.

B paboueit nmporpamme mpeaycMOTpeHa caMoCTOsITebHAs paboTa i TPopadOTKHU JIEKITMOHHOTO
(TeopeTHyecKOro) MaTepuana IMpH MOJIrOTOBKE K KOHTPOJBHBIM MEpONPHUATHAM (B YaCTHOCTH K
TECTUPOBAHUIO)

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUHN CAMOCTOSATEIbHOI padoThl CTYI€HTOB
[lenbto camocTOSTENbLHON pPaOOTHl SBISETCS CaMOCTOSTENbHOE MPUOOpETEHHE HOBBIE 3HAHUM U

BbIpa0OTKa CIIOCOOHOCTH K TIOCTOSSHHOMY CaMOOOYYEHHI0O W  CaMOCOBEpPIIEHCTBOBAHHMIO B
MpoeCCHOHAIBHON U COMAIBHO-00IIECTBEHHBIX cepax MesTeTbHOCTH.

CamocrosrenbHas yueOHas paOoTa mpejcTaBiieHa TaKuMHU (opMamMH ydyeOHOro mporecca, Kak
JICKIUS, CEMUHAp, MPAKTHUECKUE 3aHATHUS, SKCKYPCHH, TIOATOTOBKA K HUM. CTYACHT JOJDKEH YMETh
BECTH KpaTKHE 3alHCU JICKIIUH, COCTABIATh KOHCIEKTHI, IJIAHBl U TE3UCHI BBICTYIUICHUHN, OJ0UPATh

JUTEPaTypy U T.1.



Hayunas camocTosTenpHas paboTa CTyACHTa 3aKII0YAeTCS B €r0 Y9acTUU B paboTe KPY)KKOB Ha
kadenpax, B HAy4YHBIX KOH(EPEHIHUSX pPA3HOTO YPOBHS, a TakKKe€ B HANMHCAHWH KOHTPOJIBHBIX,
KYPCOBBIX U BBITYCKHBIX KBATU(UKAITMOHHBIX (JIUILIOMHBIX paboT) padoT.

CamocrosiTe/ibHAs pa0oTa CTYAeHTOB BKJIIOUYAET CJIeAyI0lIue KOMIIOHEHTbI:

NoNe Kou-Bo ®opma
HaumenoBanue paboTsl
n/n 4acoB KOHTPOJISL

[TpopaOoTKa JIEKLIMOHHOTO

1 8 OK3aMeH
marepuaia

5 [ToaroToBka K MpakTUYECKUM 7 Pabora y 10cKk1; KOHTPOJIBHBIE,
3aHATUAM CaMOCTOSITENIbHbIE PAOOTHI.

6.3. Marepuanbl [1Jis1 NpPOBeJeHUS] TeKYyLIero W IPOMEXYTOYHOr0 KOHTPOJISI 3HAHMI
CTYeHTOB
MeTtoauyeckue ykazaHusi AJ1s 00y4aroUXcs 110 OCBOCHUIO TMCIUIIIHHBI

KoHTpoJsibHbIE BONIPOCHI U 3aJaHUSA

OCHOBHOW 11€NbI0 NPH U3YYEHUM AUCLUIUIMHBI SIBIIETCS CTpEMJIEHHE IOoKa3aTh O0JIaCTH
npuMeHeHHs © (OpPMHpPOBaHHE Yy OyIymIUX CIEHUAIUCTOB TEOPETHUECKUX 3HAHUUH U
INPAaKTUYECKUX HAaBBIKOB II0 HCIOJb30BAHUIO 3aKOHOB KpUCTAUIOrpapuu JUlsl IIUPOKOTO
CIIEKTpa 3a/1a4 B Pa3IUYHBIX 00JIACTSX.

Jis 3pGEeKTUBHOIO HU3y4eHHMs TEOpeTHYecKOM dYacTH aucuumuimHbl Kpucramiorpadpuu
HE00X0UMO:

- IOCTPOUTH paboTy 1O OCBOCHUIO AUCHUIUIMHBI B TIOPSIJIKE, OTBEYAIOLINM U3Y4E€HUIO OCHOBHBIX
ATAIoB, COIJIACHO NMPUBEJCHHBIM TEMaM JIEKIIHOHHOT'O MaTepuaa;

- CUCTEMAaTHYECKH ITPOBEPATH CBOM 3HAHMSI IT0 KOHTPOJIBHBIM BOIIPOCAM U 3aJaHUSM;

- YCBOUTD COJIEP)KAHUE KITFOUEBBIX OHSTUH;

- IJIOTHO paboTaTh ¢ OCHOBHOM W JOMOJHHUTEIBHOM JIMTEpaTypoil MO COOTBETCTBYIOIIUM
TEMaM.

Jnsa  sddexTuBHOrO U3ydyeHHs MPAKTUYECKOM YacTH  JAMCHUIUIMHBI  PEKOMEHIYeTCs:
- CHCTEMAaTHYECKM BBINOJHATH MOATOTOBKY K IMPAKTHYECKUM 3aHATHAM [0 IPEIOKEHHBIM
npernojaBaTesieM TeMa U METOJUYECKUM YKa3aHUsIM;

- CBOEBPEMEHHO BBINOIHATH IPAKTUYECKUE 3a1aHU.

- CBOEBPEMEHHO U CUCTEMAaTHYECKH 3allUIIaTh Pe3yJIbTaThl CBOMX UCCIIEI0BAaHUM.

B Teuenue cemecTpa CTyI€HTHI BBIIOIHSIOT:

- nomarnnaue 3ananus (Case-Study - aHaTM3 KOHKPETHBIX CUTYAIIUi, CUTYaIllMOHHBIA aHAJIH3),
BBINIOJIHEHNE KOTOPBIX KOHTPOJIMpPYeTCs M 00CyxkJaerca (IpymnmoBoe oOO0CyXJIeHHe) Ha
MPAKTUYECKUX 3aHATUSAX WIM Tepel BBINOJHEHWEM JIabopaTOpHBIX paboT (COKpaTHUYeCKUi
JIMaJIor - TMOJIpa3yMEBAIOIIUN MOCTaHOBKY OCOOBIX BOIPOCOB B Tpoliecce Oeceibl, KOTOpbIe
CIOCOOCTBYIOT pabOTe MBIIUIEHMSI, KOHIIEHTPAllUM BHUMAaHMsSI, a€KBaTHON OILIEHKE TeKyIel
JUCKYCCUM U CBOEW B HEW POJIH);

- TPOMEXKYTOYHbIE 3aJaHUS, BO BpeMs MpPaKTUYECKUX 3aHATHI(B (opme IucKyccHii,
ne0aToB)AJIsl BBIABJICHUS 3HAHUH 10 OCHOBHBIM JJIEMEHTaM HOBBIX pa3felioB TEOPUU;-
00CYXTar0T 3aJaHusl TPAKTHYECKUX PpaboT MeTonoM "3alMH TMO3HUIMIO", TOMOTAIoIeM
BBISICHUTBH, KaKOM CIIEKTp MHEHMH MOXXET CYIIECTBOBaTh IO OOCYKJaeMOMY BONpPOCY U
MPEIOCTABIsAET BO3MOXKHOCTh BBICKA3aTbCid KaXKIOMY, IPOJEMOHCTPUPOBATH pa3InyHbIE
MHEHHS, a 3aTeM OOOCHOBATh CBOIO IO3UIMIO, HAWTH M BBIPA3UTh CaMble yOeIuTeIbHbIC
apryMeHTBI, CPAaBHUTh UX C apIyMEHTaMU IPYTHX.

7. Y4eOHo-MeToANYeCKOe H MATePUAIbHO-TeXHUYecKoe o0ecneyeHne JUCIUININHBI



7.1. YueOHas quTeparypa:
OcHoBHasi MTEepaTypa:

1. I'yces, A. W. Hanomarepuaibl, HQHOCTPYKTYpbI, HAHOTEXHOJIOTUHU: yueOHOe mmocodue / A. .
['yces. - 2-e uzn., uctp. - Mocksa: DUSMATIINT, 2009. - 416 c. - ISBN 978-5-9221-0582-8. TekcrT:
9JIeKTpOHHBIN// JlaHb: snekTpoHHO-OMOMHMoTeunas cuctema. - URL: https://e.lanbook.com/book/2173
(mata obpamenus: 03.08.2020). - PexxuM gocTyma: Uit aBTOpU3. MOJTb30BATEIICH.

2. AdoHckuii, A. A. DIJIEKTpOHHBIE H3MEPCHHUsI B HAHOTEXHOJOTHUAX W MHKPOIJICKTPOHHUKE:
monorpadus / A. A. Adonckuii, B. I1. JIpsikonos. - Mocksa: IMK Ilpecc, 2011. - 688 c. - ISBN 978-
5-94074-626-3. Tekcr: oanexkTpoHHbIW// JlaHb: d1eKTpoHHO-OMOMMOTEUHass cuctema. - URL:
https://e.lanbook.com/book/900 (nara oOpamenus: 03.08.2020). - Pexum poctyma: uisi aBTOPH3.
M0JIb30BaTENEH.

3. PamOumu, H. I'. ®usnueckre u XMMHYECKHE OCHOBBI HAHOTEXHOJIOTHI: ydeOHoe mocobue / H.
I'. Pambunu, A. B. bepéskun. - Mocka: DU3MATIINUT, 2009. - 456 c. - ISBN 978-5-9221-0988-8.
TexkcrT: JNEKTPOHHBIN// Jlanb: ANEKTPOHHO-OMOIMOTeUHAS cucTema. - URL:
https://e.lanbook.com/book/2291 (mata obpamenus: 03.08.2020). - Pexxum pocrtyma: Aiisi aBTOPHU3.
II0JIB30BAaTENEH.

JlonoJHUTeIbHASA JINTEpaTypa:

1.  Ocnosbl Hanotexnonoruu: yueouuk / H. T. Ky3nenos, B. M. HoBoropues, B. A. XKab6pes, B.
W. MapromuH. - 2-e u3a. - Mocksa: Jlabopatopus 3Hanwmii, 2017. - 400 c. - ISBN 978-5-00101-476-8.
Tekcr: AJICKTPOHHBIN// Jlanb: AJICKTPOHHO-0MOIMOTEeYHAs cUcTeMa. - URL:
https://e.lanbook.com/book/94129 (nmara obpamenus: 03.08.2020). - Pexum moctymna: [uis aBTOpHU3.
I10JIb30BaTENEN.

2.  XaprmanH, Y. OuapoBaHHe HAHOTEXHOJOTHH: ydeOHOoe mocobue / Y. XapTMaHH; MOJI
penakuuein JI. H. IlarpukeeBa, mepeBoa ¢ Hemenkoro T. H. 3axapoBoii. - 4-¢ u3m. - Mockaa:
Jlaboparopus 3uanmid, 2017. - 176 c. - ISBN 978-5-00101-477-5. - Tekcr: anekTpoHHBIN // JlaHb:
3NIeKTpOHHO-OnOmoTeyHass cucrema. - URL: https://e.lanbook.com/book/94133 (mara obOpatueHus:
03.08.2020). - Pexxum moctyma: /it aBTOPHU3. MOJIH30BATEICH.

3. HanortexHonorus: ¢u3uka, mnpolecchl, AMArHOCTHKa, NpuOOpel: MoHorpapuss / A. B.
Adanacnwes, B. I1. Adanacwes, I'. @. I'muackuit, C. U. I'onynuna; mon penakiueit B. B. Jlyaununa,
FO. M. TawmpoBa. - MockBa: ®UMATIIUT, 2006. - 552 c. - ISBN 5-9221-0719-4. - Tekcr:
AJIIEKTPOHHBIN /l Jlanb: 3JIEKTPOHHO-OMOIMOTEeUHAs cucrema. - URL:
https://e.lanbook.com/book/59436 (mata obpamenus: 03.08.2020). - Pexxum moctyna: ajs aBTOPH3.
IIOJIB30BAaTENEH.

7.2. UHTEpHET-pecypChl

Ha3zBanue pecypca CcebLika/gocTyn
DnexkTpoHHas 6ubnroreka ornaitH «ExnHoe oKHO http://window.edu.ru
K 00pa30BaTeILHBIM PECYypCamM»
«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru
DdenepanbHbIi o0pa3oBaTeNbHBIN nopTain: http://www.edu.ru
YUPEKIAEHUS, IPOrpamMMbl, CTaHIapThl, BY 3bI, TECTHI
EID, TUA
denepanbHbIi LEHTP nH(POPMAIIMOHHO- http://fcior.edu.ru
oOpa3zoBatenbHbIX pecypcoB (PIIMOP)
Pycckast BupTyanbHast OnOIHOTEKA http://rvb.ru
ExenenenbHUK Hayku u oOpasoBanus IOra http://old.rsue.ru/Academy/Archives/Index
Poccun «Axanemusi» htm
Hayunas snextponHast 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmoreunas cucrema [PRbooks http://www.iprbookshop.ru
DJIEKTPOHHO-CITPABOYHAs CHCTEMA JTIOKYMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MHGOpMIO»



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/
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Nudopmanmonno-npaBoBas cuctema «I apaHT» CereBass Bepcus, JOCTYIIHa CO BCeEX
KOMIIBIOTEPOB B KOpropaTuBHou cetu Murl'yY
DJ1eKTpOHHO-0MOIMoTeYHast cucteMa «HOpai» https://www.biblio-online.ru

7.3. TIporpamMmmHoOe oGecnieyeHue

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

Microsoft Office 2007, 2010, 2016

Amntusupycnoe I10 Kaspersky endpoint security
CrnpaBouHo-npaBoBas cucrema “I'apant”

6 OneparronHast cuctema Microsoft Windows XP Professional.

7. ITaker npuknaausix mporpamm Microsoft Office 2003 Professional.
8. Ilporpammusiii npoaykT «AHTuBUpyc Kacnepckoro».

9. IIporpammusiit mpoaykT FineReader 7.0 Professional Edition.
10. IIporpammuslii npoaykt MATLAB 6.

s E

7.4. MaTepuajibHO-TEXHUYECKOE 0fecneueHne

Jas nekunoHHBIX 3aHATHIL. AyaguTopusi Ne 303 386132, CrieIaTu3upoBaHHas yaeOHas MeOemnb st

PU, r.Haspaup, I'amypsuesckuii okpyr, yi1. Maructpanbhas, |o0yqaromuxcs ¥ MperoiaBaTeis; TEXHUIECKUe
A 39«@n. cpencTBa 00ydeHHs (KOMIBIOTEpHAs TEXHHKA,
Ayn. Je303. JI0CKa, MyJIbTUMEIUIHOE 000PYI10BaHUE:
ITnomans 71.6 M WHTEPAKTUBHAS JOCKa, IIPOCKTOP); JOCTYII K
WHPOPMALTMOHHO-TEIEKOMMYHHKAIIMOHHOW CETH
HHTepHeT; yueOHO-METOAMYECKHE MaTepHabl.

st npakTuyeckux 3ansaTuii. Ayauropusi Ne 104: CHenyanu3upoBaHHas yueOHas meOenpb s

386132, PU, r.Hazpans, 'amyp3ueBckuii OKpyr, yiI. 00yJaroNuMXCcs U MPENoIaBaTesis; TEeXHUISCKUE

MarwucrtpansHasi, 1. 39«a». cpencTtBa o0y4deHus (HOyTOyK, Jocka); odecriedeH

Ayn. Nel04 JIOCTYT K HH()OPMAIMOHHO-

Tomams 36,3m° TEJIEKOMMYHUKAIMOHHOM ceT MHTepHET; y4eOHOo-
METOANYECKHE MaTEPHAIIBL.

J1s1 caMoCcTOsITeJIbHOI PaGoThI 00y4aloIuXCs. paboune MecTa 17151 00yUaroImuXcs, TEXHUUECKUE

Aynuropus Ne 116: 386132, PU, r.Haszpans, cpencrtBa o0yderus (HOyTOyK, TOCKa), JOCTYII K

l"amyp3ueBckuii OKpyr, yia.Maructpanbsas, 1. 39«a». |cetu UHTEepHET, y1eOHO-METOIUIECKUE MATEPHATIBI,

Ayn. Nel16. 3JIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI.

IInomane 36, M



https://www.biblio-online.ru/
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Mpuioxenune
®OH/J OHEHOYHBIX CPEJACTB
no aucuumniuHe «BBeaenne B HaHOCHCTEMBbI»

@OoH/I OLEHOYHBIX CPEJICTB IO JUCHUILIMHE «BBeneHre B HAHOCHCTEMbD» BKIKOYAET BCE BHJIbI
OIICHOYHBIX  CpPEJCTB,  IMO3BOJSIOMIUX  MPOKOHTPOJIMPOBATH  OCBOEHHUE  OOYyYarOUMMHUCH
npodecCuoHaNbHBIX, oOmenpodeccuoHaIbHbIX u npodeccuoHaNIbHBIX KOMIIETEHIINH,
npenycMOTpeHHbIX DenepanbHbIM  00pa30BaTENIbHBIM  CTaHJAPTOM BBICIIEr0 00Opa3oBaHUS IO
HarpasieHuto nmoaroroBku 03.03.02 dwusuka (kBamudukanus «bakamaBp») u pabodeit mporpammoi
JTUCUUILTNHBI «BBeieHne B HAHOCUCTEMBIY.

Ha3nauenue poH/Ia OLIEHOYHBIX CPEACTB

®onp oneHouHBIX cpenactB (POC) cocrapisercss B cooTBeTCTBUU ¢ TpeboBanusmu ®I'OC BO
JUIsL TIPOBEJICHUST MNPOMEXKYTOYHOM aTTecTaluu OOydalolluxcs Mo AucuuivinHe «BBenenue B
HAHOCHCTEMBD» HAa COOTBETCTBME WX Yy4YEOHBIX JOCTHMIKEHHH IMOJTAlHBIM  TpPeOOBaHUSM
COOTBETCTBYIOIIE OCHOBHOH mpodeccruoHanbHOi oOpazoBarensHO mnporpammbl (OITOIT). ®OC
ABJIIETCS. COCTABHOM 4acThIO paboueil porpaMMbl JUCIIUIUINHBI.

@DOHJ OIEHOYHBIX CPEJICTB JJISl MPOBENCHUS MPOMEKYTOYHOU aTTeCTAalluu OOYYaroIIUXCs IO
nucuuiinHe «BBeneHrne B HAHOCHCTEMBD» BKIIIOYAET B Ce0s: NMEPEUCeHb KOMIIETCHIIMN C YKa3aHHUEM
stanoB ux ¢opmupoBanus B mporecce ocBoeHusi OIIOII; ommcanue mokazaTeneid U KpUTEpUEB
OIICHUBAHMSI KOMIICTCHIIMH Ha Pa3IMYHBIX dTanax ux (OPMHUPOBAHHS, ONMUCAHKE IIKAJ OICHHUBAHHSI,
TUTIOBBIE KOHTPOJIbHBIEC 3aJIaHUsl WJIM UHBIE MaTepUalibl, HEOOXOIUMBIE I OLICHKH 3HAaHW, YMEHUH,
HABBIKOB W (WJIM) OIBITA JACSITEILHOCTH, XapaKTEPU3YIOMUX dTanbl (JOPMHUPOBAHUS KOMIICTCHIIUN B
npouecce ocBoeHuss OIIOIl; metonuueckne Marepuanbl, ONPENETSIOIIME MPOLEAYPbl OLICHUBAHUS
3HAHWHA, YMCHH, HABBIKOB U (WJIM) OIBITA JEATEIHHOCTH, XapaKTEPHU3YIOMUX 3TAIbl (OPMUPOBAHUS
KOMIIETCHIINH.

@DOoHJT OIIEHOYHBIX CPEJCTB CHOPMUPOBAH HA OCHOBE KIIFOUEBBIX TPUHITUTIOB OLICHUBAHUS:

- BATUHOCTHU: OOBEKTHI OIIEHKH JIOJKHBI COOTBETCTBOBATH MIOCTABICHHBIM IIENISIM 00YyUeHUS;

- HAJSKHOCTHU: WCIIOJIb30BAHUE €IMHOOOpPA3HBIX CTAHAAPTOB M KPUTEPUEB [Jisi OLICHUBAHUS
JOCTHKEHHUM;

- 00BEKTUBHOCTHU: PA3HBIE CTYICHTHI JIOJHKHBI UMETh PaBHBIE BO3MOXKHOCTH JTOOUTHCA ycrexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBamMu @OC gBIsSOTCA:

- TpeIMETHas HaIlpaBJICHHOCTh (COOTBETCTBHE TMPEAMETY W3YUYCHHS KOHKPETHOW Y4eOHOMU
JUACIUIIINHBI);

- coJepkaHWe (COCTaB M B3aMMOCBSI3b CTPYKTYPHBIX E€IUHHUIl, OOpa3yromux CoAepKaHue
TEOPETUYECKON U MPAKTUYECKON COCTABIAIOIMINX Y4eOHOM THUCIUTUINHEI);

- 00beM (KOJIMYECTBEHHBIN COCTAB OLICHOYHBIX CpeACTB, BXoasamux B DOC);

- KayecTBO oleHOUHbIX cpeacTB U POC B 1enom, oOecreurBaroIiee MoIydeHHe OOBEKTUBHBIX U
JIOCTOBEPHBIX Pe3yIbTAaTOB IIPH MPOBEICHUN KOHTPOJIS C PA3TUIHBIMH IIEIISIMH.

L.IEPEYEHb KOMIIETEHIIUHI C YKAZAHUEM DTAIIOB UX ®OPMHAPOBAHUS B
MPOILIECCE OCBOEHHUS OBPA3OBATEJIBLHOM MPOT'PAMMBI

1.1 Ilepeyens opmMupyeMbIX KOMIIETECHIIUH

YK-6

YK-6. Criocoben VK-6.1.1. 3HaeT OCHOBHbIE PUEMBI 3HaTh: AHAIM3UPOBATH 33424y,
YIPaBIATh CBOUM 3¢ ($EeKTHBHOTO YIPaBICHUSA BBIIEISS ee 0a30BBIC COCTABIIAIOIINE
BpPEMEHEM, BBICTPaUBaTh | COOCTBEHHBIM BPEMEHEM; OCHOBHBIC Ymers: OCyIEeCTBISTh MOUCK
U peajn30BbIBaTh METOJUKH CAMOKOHTPOJIS, MH(pOpMAINK IS pelIeHUs
TPaeKTOPHUIO caMOpa3BUTHsI U caMO00OPa30BaHus HA [[IOCTaBJICHHOW 3a/1auy 110
CaMOpa3BUTHUS HA OCHOBE | NPOTSKEHUU BCEH KU3HU [Pa3JIMYHBIM THIIAM 3aIIpOCOB
npuHOUIoB oopazoBanusi| YK-6.2.1. Ymeer s dexruBHo Bnaners: [Ipu o6paborke
B TEYECHHUE BCEH )KM3HHM | IUIAHMPOBATh M KOHTPOJIMPOBATH nHpopManny oTanvaeT GaKTh OT
COOCTBEHHOE BpEMSI; HCIIOIb30BaTh MHEHUH, HHTEPIPETALNH, OLICHOK,
METOJIbI CaMOPEryJISLIIH, CAMOPa3BUTHU (POPMHUPYET COOCTBEHHBIE MHEHUS U




U caMooOy4eHUst
VK-6.3.1. Baageer Mmeromamu
yIpaBJIeHUs] COOCTBEHHBIM BPEMEHEM;
TEXHOJIOTUSIMU TIPHOOpETeHNS,
UCTIONIb30BAaHUS 1 OOHOBJICHHS
COLIMOKYJIBTYPHBIX U
npo¢ecCHOHANBHBIX 3HAHUW, YMCHHN 1
HAaBBIKOB; METOAUKAMH CAMOPA3BUTHUS U
caMo00pa30BaHys B TEUCHHE BCEH

CYXJEHUs, apTyMEHTUPYET CBOU
BEIBOJIBI M TOUKY 3PEHHMS

JKHU3HU

HK-3  [IK-3 cocoonocts  [[IK-3.1 Bnamers coBpemeHHbIME| Biaaers:
[M0JI630BaTHCS METOIaMH BH3yaH3auy HWHGOPMAIMOHHON
COBPEMEHHBIMH PKCIIEPUMEHTATBHBIX JaHHBIX [1IK- KOMIETEHTHOCTBIO
MeToaamu o0paboTkw, (3.2. Bianers MeToaamH| (CaMOCTOATENIbHO paboTaTh C
aHaJIM3a U CUHTE3a CTATHCTHYCCKOTO aHaIM3a| pa3IUIHBIMU
(bu3ruecKoi DKCIICPUMEHTAIBHBIX JIAHHBIX ¢ HWH()OPMAIMOHHBIMHU
nH(OpMAIIUY B [TOMOIIBIO COBPEMEHHBIX| MCTOYHUKAMH),
n30paHHOM 001acTH  [MHGOPMAIMOHHBIX TEXHOJIOTHIA KJIACCU(UIUPOBATD,
(buznIecKux [1K-3.3 YMmeTs TBOpUECKH U aHaJIM3UPOBATh,
KCCIIEIOBAHUI KPUTHYECKH OCMBICIUBATH CHUHTE3UPOBATh U OLICHUBATH

¢busnueckyro HHPOPMAITHIO JIS
peleHus Hay4HO-
MCCIIEIOBATENLCKUX 331a4 B
chepe npodeccroHaTbHON
JEeSATCIIEHOCTH

3HaYMMOCTb HH(POPMALINH;
TEXHOJIOTUSIMU
MIPOCKTHUPOBAHUS U
OpraHu3aluu
00pa3oBaTeNIbHON Cpebl;
TEXHOJIOTHEH pelIeHus
(bU3UYECKUX 3a7a4 U
aHaJIM3a CUTYyalui;
YMers:

OCYILECTBIATh
TEOPETUYECKOE
MO/JICJIUPOBAaHHE
($u3NYECKUX MPOILIECCOB U
SIBIICHUI; BBISIBIIATH U
aHAJTN3UPOBATH
Ka4eCTBEHHbBIE U
KOJINYECTBEHHbBIE
XapaKTEPUCTUKU
bu3HYECKUX 0OBEKTOB;
3HaTh:

CYIIIHOCTb U 3HAUE€HUE
M3y4aeMOU TUCIUTUINHBL,
00BEKT, MPEeIMET, OCHOBHBIE
(GYHKIIMH, METO/IbI,
KaTeropuu; COBpeMEHHbIE
TEOPHUH BOCTIUTAHUS U
00y4YeHHsI; CYIITHOCTh
MOJIEPHHU3ALUHA POCCUICKON

CHUCTCMBI 06p3.30BaHI/I$I.

TpaguunoHHasi CHCTEMAa KOHTPOJIS.
Texkywuit KOHmpoab OCYIIECTBISIETCS B TEUEHUE CEMECTpa B YCTHOM M NMUCHBMEHHOH (Gopme B BHJE
KOHTPOJIbHBIX U JJA00PAaTOPHBIX PabOT, YCTHBIX OMPOCOB U MPOEKTOB.

12
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Ilpomesicymounwlii KoHmpoap TPOBOAUTCA B BHUAE KOHTPOJBHBIX PabOT M TecToB. OOBEKTOM
KOHTpPOJISI SIBJISIFOTCSL YMEHHSI BO BCEX BHJAX JEATEIbHOCTH, OIPAaHUYEHHbIE TEMATUKOW U
npo0OJeMaTUKON M3ydaeMbIX pa3/eioB Kypca. YUeOHO-METOIMYECKHE MaTepualibl JUIsl MPOBEIEHUS
IPOMEKYTOYHOTO KOHTPOJIS (KOHTPOJBHBIX Pa0OT) KaXKAblil yueOHBIH roa pa3padaThiBaOTCs 3aHOBO.
BapuaHTbl KOHTPOJIBHBIX PAOOT MPOLUIBIX JIET JOCTYIHBI B IEKTPOHHON (hopMe.

Hmozoewlii KoHmpoap TPOBOANTCS B BHUJE SK3aMEHa 3a BeCh Kypc oOydeHus. OObEeKTOM KOHTpPOJIS
ABISieTCA  JIOCTMXKeHUWe  3ajgaHHoro  IlporpamMmoil  ypoBHS ~ BiaJeHMs  KOMIIETEHLMEH
(OcHoBHOTO/IIOBBIIIICHHOTO).

OK3aMeH B KOHLIE CEMeCTpa, BKIIIOYAIOIIMI IMPOBEPKY TEOPETUYECKUX 3HAHUN M yMEHHE pellaTh
IIPAKTUYECKHE 3a]1a4M 110 BCEMY IIPOHACHHOMY MaTepHaiy.

2. OIIUCAHUE MOKA3ATEJIE U KPUTEPUEB OLEHUBAHUSA KOMHETEHHI/Iﬁ HA
PA3JIMYHBIX 3TAITAX UX ®OPMUPOBAHUSI, OIIMCAHHUE HIKAJI OHEHUBAHUSA
OueHuBaHNe BbINOJHEHUSI HPAKMUYECKUX 3A0aHUTL

YpoBeHb 0CBOCHHS IToka3aresu Kpurepun

OTan4HO 1. ITomuoTa BbinosiHeHUs | CTyAe€HTOM  KOHTpOJIbHas ~ pabora

(TIOBBIILICHHBIN YPOBEHB | MPAKTHUUECKOTO 3aJaHMS; pemieHa camocrosaTenbHo. CocTaBieH
2. CBOEBpPEMEHHOCTh BBITIOJIHEHHMS | IPABUJIBHBIM  aNTOPUTM  pELICHUs

3aJaHuAd,

3. TTocienoBaTeIbHOCTH u
paIMoHaIbHOCTh BBINIOJIHEH U
3aaHus;

4. CaMOCTOSITEIbHOCTD PELICHHUS.

3agaHui. PaccykIeHus JIOTMYHBI, B
BbIOOpE (QOpMYT U pEIIEHUU HET
OIIMOOK, TOJYy4eHbl BEpPHBIE OTBETHI,
3aJlaHusl  PEIICHBl  PaIlMOHAIHHBIM
crocoboM. Bemmonneno 76—-100 % (1o

OaJisiaM) KOHTPOJIBHOM paboThI

Xopo1o CryneHToM  KOHTpoOJibHas  pabota
(6a30BBIi YPOBEHB) BBITIOJTHEHA c MOJCKAa3KOi
MpPEenoiaBaTes. CocraBnen
MPaBUJBHBI ~ aNTOPUTM  peIIeHUs

3ajaHuil. PaccyXaeHHs JIOTMUHBI U B
pEIIEHUSX HET CYIIECTBEHHBIX OLIMOOK.
[TpaBuiIbHO caenaH BBIOOP GOPMYI JUIs
pellIeHus; eCTh OOBSACHEHUE PpEeLICHMUS,
HO 3aJjaHMsl PELIEHBI HEpallMOHAIbHBIM
crocoOOM WJIM JIOMYIIEHO He Oosee
JIBYX  HECYUIECTBEHHBIX  OIIMOOK,
IIOJIy4eH BEpPHBIA OTBET. BBINONIHEHO
50-75 % (mo OGamnam) KOHTPOJBHOMN

paboTHI
Y 10BAETBOPUTETHHO CrtymeHToM  KOHTpoONbHas  pabota
(TTOpOTOBBII YPOBEHB) pelieHa c MOJICKa3KaMHu
npenonaasarend. Ilpu 3ToM 3ananue
MOHSATO TPaBWIbHO. B  mormueckumx
PacCyXXJIEHUSIX ~HET  CYUIECTBEHHBIX

OmuOOK, HO JOMYIICHBI CYIIECTBEHHBIE
omuOK B BBIOOpPE GopMynT WIH B
MaTeMaTHYECKUX pacyeTax. 3aJaHus
pELICHO HEe MOJHOCThIO WJIM B OO0ILEM
Bune. Brwmomaneno 25-49 % (mo
0ajs1aM) KOHTPOJIBHON paboTHI

HeynosnersopurenbHo

(ypoBeHB
copMHpOBaH)

HE

CTYZ[eHTOM 3alaHus HE PCIICHO




OueHnBaHue BHINOJHEHUS J1AOOPAMOPHBIX padom

YpoBeHb 0CBOCHUSA IlokazaTenu Kpurepun

Ot1nuyHO 1. ITonnoTta BeimosiHeHusl | CtyaeHToM  yraboparopHast — pabora

(TIOBBIIIEHHBIN YPOBEHB | JIA0OpATOPHOU PabOTHI; BBITIOJIHEHA CaMOCTOSITEIIbHO.
2. CBOeBpeMEHHOCTh BbINOJIHEHUS | COCTaBIeH  MPaBUIBHBIA  aJITOPUTM

Xopoltiio
(6a30BBIIl YPOBEHB)

Y 10BIETBOPUTETBEHO

(TOpOroBbIN YPOBEHB)

HeynoBnerBopurtenbHO

(YpoBeHb
chopmMHpOBaH)

HC

nabopaTopHOi paboTHI;

3. IlocaenoBaTenbHOCTE u
paIMoOHaIBLHOCTh BBITIOJTHEHUS
oT4eTa 1o JIabopaTopHOM padore;
4. CaMocCTOsATENbHOCTh
BBITIOJTHEHUS JTAOOPATOPHBIX padoT.

BBITOJIHEHUS J1a0OpaTopHOi paboThl U
oT4eTa 10 HEH, B BBIBOJIC NPHBEICHEI

MIPaBUIILHEIC JIOTUYECKHE
paccyxnenus. B BeiObope dopmyn s
00paboTku pe3yIbTaToB "
rpadUUecKOi  HMHTEPIpPETAllMH  ITHX

pe3yNIbTaTOB HET OMIMOOK, TOTYYCHBI
BEpHbIC 3HAUEHUS HCCIENYyeMbIX U
PacCUMTHIBAEMBIX napameTpoB,
naboparopHas  paboTa  BBINOJHEHA
panMoHaNBHBIM  criocoOoM.  JlaHbl
MpaBWJIbHBIE U TIOJIHBIE OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

CocraBieH MNpaBWIbHBIA  AJITOPUTM
BBITIOJTHEHUS J1a00paToOpHOi paboThl U
OTueTa IO Hel, B BHIBOJIC MIPUBE/ICHBI B
OCHOBHOM TIPaBUJIbHBIC JIOTHYECKUE
paccyxaenus. B Beibope popmyn, ans

00paboTku pe3ybTaToB, u
rpadMUecKOl  MHTEPIPETAIIMUA  ITHUX
pe3yslbTaTOB ~ HET  CYIIECTBEHHBIX

omnOok. [lomydeHsl, BepHbIe 3HAUYCHUS
I/ICCHe}IyeMBIX nu paCC‘II/ITI)IBaeMI)IX
napameTpoB, HO J1abopaTopHas pabora
BBIIIOJIHCHA HepaHI/IOHaJ'IBHI)IM
crocoOOM WM JOMyIIeHO He Oolee
JIBYX HECYIECTBEHHBIX OIIMOOK. J{aHbI
NpaBUJIbHBIC, HO HE TIOJHBIC OTBETHI HA
KOHTpOJ'II)HI)Ie BOHpOCBI.

Crynentom  mabopartopHasi  paborta
BBITIOJTHECHA C IIoaACKasKaMun
npenogasatens. [Ipu sToMm 3aganue 1Mo

nmabopaTopHOH pabore TIOHSATO
MPABUIILHO. B JIOTUYECKHUX
paccyXIeHHSX, oT4yeTa 1o
nabopatopHoit pabote HET

CYIIECTBEHHBIX OIIMOOK, HO JOIMYIICHBI
CylLIeCTBEHHbIE OIIMOKM B BBIOOpE
dbopmyn, myis oOpabOTKH Pe3yJbTaToB,
U rpaduyeckoil MHTEpIpeTalu 3THUX
pe3ynbpTaToB; 00paboTKa pe3ynbTaTOB
BBIIIOJIHEHA HE TOJHOCTHIO WIM B
obmem Bume. JlaHBI B OCHOBHOM
MpaBWIbHBIE, HE TOJHBIE OTBETH Ha
KOHTPOJIbHBIE BOMPOCHI.

CrynenTom naboparopHas paborta HE
BBIIIOJIHEHA M /WM HE TpOBeleHa
00paboTka " UHTEpHpeTanus
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pe3ynpTaToB  JKclepuMmeHnTta.  Her
OTBETOB Ha KOHTPOJbHBIE BOMPOCHI.

OIIeHI/IBaHI/Ie BbBINNOJTHCHUSA TECCTOB

YPpoBeHb 0CBOCHHS

IToka3zaTenun

Kpurepun

O1inn4yHo

(TIOBBIILIEHHBIN YPOBEHb

Xopomuio
(6a30BBIi ypOBEHB)

Y 10BIETBOPUTEIBLHO

(TIOpOrOBBI YPOBEHB)

HeynosnersopurensHo

(YpoBeHb
chopMHpOBaH)

HE

1. Ilonnora BBITIOJTHCHHUS
TECTOBBIX 3aJaHUI;

2. CBOEBpEMEHHOCTH
BBIIIOJTHEHMS,

3. IlpaBUIBHOCTH OTBETOB Ha
BOITPOCHI;

4, CaMOCTOSTEIIBHOCTD
TECTUPOBAHUS.

BBIIIOJIHEHO 90-100% 3aJaHuH
MPEJIOKEHHOTO  TECTa, B  3aJaHUIX
OTKPBITOT'O THIA JlaH MIOJIHBIH,
pPa3BEpPHYTHI OTBET HA IOCTABJICHHBIN
BOIIPOC

BBIIIOJIHEHO 65-89% 3aJaHuH
MPEJIOKEHHOTO  TECTa, B  3aJaHUIX
OTKPBITOT'O THIA JlaH MIOJIHBIH,
pa3BEpHYTHI OTBET HA ITOCTaBJICHHBIN
BONIPOC;  OJHAKO  OBUIM  JIOMYIICHBI
HETOYHOCTH B ONPEJEICHUU TOHSITHH,
TEPMUHOB U Jp.

BBITIOJTHEHO 31-64% 3aJaHuH
OpPEAIOKEHHOTO  TeCTa, B  3aJaHUAX
OTKPBITOTO THIIA JIaH HEMOJIHBIA OTBET Ha
[OCTABJCHHBIA BOMPOC, B OTBETE HE
MPUCYTCTBYIOT J0Ka3aTeIbHBIC MPUMEPHI,
TEKCT co CTUTUCTHYCCKUMHU u
ophorpadhuIecKUMHU ONTHOKAMH.

BBIIIOJIHEHO 0-30% 3aJaHuN
MIPEAJIOKEHHOTO TECTa, Ha MOCTaBJICHHBIE
BOIIPOCBI ~ OTBET  OTCYTCTBYET  WJIHU
HETIOJIHBINA, JIOMYIIEHBl CYIICCTBEHHBIE
OmMMUOKH B TEOPETUYECKOM MaTepHale
(TepMUHaX, HOHATHUSAX).

OneHnnBaHue OTBETA HA IK3aMeHe

15

YpoBeHb 0cBOEHUA MokasaTtenu

Kputepuu

O1anyHO

(TIOBBIIIEHHBIN YpOBEHb

3. MpaBnAbHOCTb

1. MonHoTa nsnoxeHma | CtyaeHTom AaH NOJIHbIN,
TEOPETUYECKOro MaTepmnana; NIOrMYecKko  nocnegoBaTe/IbHOCTU
2. [MonHotTa M nNpaBWUAbHOCTb | Pa3BEPHYTbIN oTeeT

pelleHns NPaKTMYECKOro 3a4aHuns; | NOCTaB/IEHHbIM BOMpoOC, rae

B

Ha
OH

n/Mnn | NpoAeMOHCTPMpPOBan 3HaHuWA

apryMeHTMPOBAHHOCTb U3/IOXKEHUA | MpeaMeTa B MONHOM  obbeme

(nocnepoBaTenbHOCTb AENCTBUN);
4. CaMmoCTOATENbHOCTb OTBETA;
5. KynbTypa peum.

Xopouwo
(6a30BBIil YPOBEHB)

y4ebHON nporpammbl, AOCTaTOYHO
rnyb6oKo OCMbICIMBAET ANCUMUMNANHY,
CaMOCTOATE/IbHO, U UCYEepPMblIBatoLLE
OTBEYaeT Ha  AOMNOJIHUTE/NbHbIE
BOMPOCLI, MPUBOAMUT COBCTBEHHbIE
npuMmepbl no npobnemartuke
MOCTaB/IEHHOro BOMPOCAa, OTBETUN
Ha AONONHUTENIbHble BOMpoCbl 6e3
owmnboK

CTyaeHTOM AaH pa3BepHyTbIA OTBEeT
Ha NOCTaBNEHHbI BOMpocC, rae
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CTYAEHT [OEMOHCTPUPYET 3HaHUSA,
NpuobpeTeHHbIE HA NEKUMOHHBIX U
CEMMHAPCKUX 3aHATUAX, a TaKkKe
NoNy4yeHHble nocpeacTsom
n3yyeHus o06A3aTeNbHbIX Y4ebHbIX
MaTepuanoB Mo  Kypcy, [Aaer
apryMeHTUPOBaHHblE OTBETbI,
nNpUBOAUT NPUMEpPDI, B

oTBeTe npucyTcTByeT cBoboaHoe
BNafEeHNE MOHO/IOMYECKOWN peyblto,
NIOTMYHOCTb M MOCNef0BaTENbHOCTb
oTBeTa. OfHako  ponyckaetca
HeTo4YHoCTb B oTBeTe. OTBETUN Ha
BCE [OMNOJIHUTENbHbIE BOMPOCHI C
He60bLWMMN HETOYHOCTAMM

YA0BNeTBOpUTENbHO
(TIOpOTOBBIN YPOBEHb)

CryaeHTOM JaH oTBeT,
CBMAETEeNbCTBYIOWMN B OCHOBHOM O
3HAHUM  MPOLECCOB  M3y4aemoun

OVNCUMNNNHBI, OTNYAOLLNICA
HeA0CTaTOYHOM rnybuHom n
NOJIHOTOM pacKpbITUA TEeMbI,

3HAaHMEM  OCHOBHbIX  BOMPOCOB
Teopuu, cnabo cdopmmpoBaHHbIMM
HaBblKaMu aHanu3a ABNEHUN,

npoLeccos, He[0CTaTOYHbIM
yMmeHuem AaBaTb
apryMeHTMpPOBaAHHble  OTBETbl U
npUBOAMUTL npumepbl,
HeA0CTaTO4YHO cB8060AHbBIM
BNaAEHNEM MOHO/I0rMYECKOM
peyblto, JIOTUYHOCTBIO Z
nocneno0BaTeNbHOCTbIO oTBeTa.
[lonycKkaeTcs HeCKONbKo OWMKOOK B
CoAEeprKaHUM oTBeTa Ha

AONOJIHUTE/IbHbIE BOMNPOCHI.

HeynosneTBopuTeibHO
(YpoBeHb HE
chopMHpOBaH)

CTyaeHTOM [faH OTBET, KOTOpbIi
COOEPHKNT pag, cepbesHbIX
HeToYyHoCTel,  ObOHapy»KuBatloLWK
He3HaHWe MpPOLEeCCOB W3y4aeMown
npeameTHOM obnacty,
oTAMYatoWmiica Hernybokmm
pacKpbiTUeM  TeMbl, He3HaHueM
OCHOBHbIX BONPOCOB Teopun,
HechOPMUPOBAHHBLIMM  HaBbIKaMM
aHanM3a  ABNEHWI,  MPOLLECCOB,

HeyMeHNEM AaBaTb
aprymeHTnpoBaHHbIE OTBETHI,
cnabbim BnageHnem
MOHOJ/I0TUYECKOMN peyblto,

OTCYyTCTBNEM NOTUYHOCTHU n
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nocnenoBaTesibHOCTU. BbiBOAbI
NOBEPXHOCTHbLI. HeT oTBeTOoB Ha
AONONIHUTE/IbHbIE BOMpPOChI, T.e
CTY4EHT He cnocobeH OTBETUTb Ha
BONpPOCHbI Aaxe npu
AONONHUTENbHbIX HaBoO4ALUNX
BOnpocCax npenogasaTtena.

3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIbI,
HEOBXOJIUMBIE J1JIs1 OHEHKU IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O
JACIHUILIMHE, XAPAKTEPU3YIOIUX 3TAIIbBI ®OPMHUPOBAHUS KOMITETEHIIUI
B ITIPOIIECCE OCBOEHMS OBPA3OBATEJIBHOM ITPOT' PAMMBI

KoHnTpoJibHBIC BONIPOCHI H 3a]aHUHA

1. UcTopus pa3BUTHS HAHOTEXHOJIOTUH.

2. OCHOBHBIE KJIaCChl HAHOPA3MEPHBIX CUCTEM.

3. OcHOBBI HU3NKH U XUMHH TTOBEPXHOCTH.

4. Pa3zmepHbIe KBaHTOBBIC () (PEKTHI.

5. MeTo/ipl CMHTE3a HAHOCTPYKTYPUPOBAaHHBIX 00BEKTOB ("'cBepXy-BHU3", "CHH3Y-BBEpX").

6. OCHOBHBIE HAIIPABJICHUSI Pa3BUTHS HAHOPA3MEPHBIX MAaTEPUANIOB U (DYHKIIMOHAJIBHBIX YCTPOMCTB.
7. ®otonurorpadus. PeHTreHOBCKAs, SNeKTpOHHAs M MOHHAs autorpadus. Hanoneuats. JlasepHbie
metoabl. CkaHMpyolIast 30HA0Bast JIuTorpagus.

8. HaHo- 1 MoneKyIsipHOE KOHCTPYUPOBAHHUE.

9. MounekysipHO-TTyueBasi MUTAKCHSL.

10. HanocTtpykTypuBpoanue cpoOKyCHPOBAHHBI HOHHBIM ITYYKOM.

11.CpaBHeHME HAaHOIUTOTPAPUUECKHX METO/I0B.

12. ludpakiuys MeaJIEeHHBIX 3JIEKTPOHOB.

13. Ckanupyromas IpocBeYMBaroLIasl U pacTpoBasi 3JIEKTPOHHAsE MUKPOCKOIIHS.

14. loHHas MUKPOCKOIIHSI.

15. Ckanupyromas 30H10Bass MUKPOCKOIIHS.

16. Oxe cneKTpOCKONusl 1 MUKPOCKOIIHSI.

17. Cxanupyromiast KOH(pOKaJIbHas ONTHYECKasi CIEKTPOMHUKPOCKOIIHS.

18. JlokanbHO-ycuIeHHasi paMaHOBCKasi U HH(pakpacHasi ClIEKTPOMHUKPOCKOITHSI.

19 Metamnueckue HaHOKIaCTEPHI.

20. [TomympoBOIHUKOBBIE HAHOYACTHIIHI.

21. MaruuTHble HaHOYACTHIILI.

22. 3aBUCUMOCTb CBOMCTB HAHOYACTHIL OT UX Pa3MEpPOB.

23. II1a3MOHHBIE HAHOYACTHUIIBl U HAHOCTPYKTYPHI.

24. DIeKTpUYECKHE, MarHUTHBIC, TEIJIOBBIE M ONTHYECKHE CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX
00BEKTOB.

24. JlnaniekTpudecKkass 1 MarHUTHasi BOCIIPUMMYHUBOCTb.

25. Yrnepoansle Kiaactepbl U (IIoTOpbl (caxa, aMOp(HBIN yriepos, CTEKI0yriepoa, GyiepeHsl,
OJTHOCTEHHBIE 1 MHOTOCTEHHBIE YTJIEPOIHbIE HAHOTPYOKHU, TpadeHsbI U ap.).

26. OcHOBHbIE (PU3UKO-XUMHUYECKUE CBOMCTBA YIIIEPOJHBIX HAHOAIIOTPOIIOB.

27. IlpuMeHeHne yriepoIHbIX HAHOCTPYKTYpP B MaTepuaioBeICHIH, TEIEKOMMYHUKALIUIX, OMOIOTHH
Y MEJIULIUHE.

28. MeTonpl CMHTE3a U CBOKMCTBA HAHOKPUCTAIIIMYECKUX TTOPOIIKOB.

29.HaHOCTpYKTYpHpOBaHHBIE MHOTOCJIOMHBIE MaTEPHAJIBI.

30. [Topuctbie HAHOCTPYKTYpPHI. L{eonuThI.

31. HaHOCTpyKTypHBaHHbIE KPUCTAILIBL.

32. MoenbHbIE PEICTABIICHUS 0 MEXaHU3MaxX TOpooOpa3OBaHMs.
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33. OnTtuyeckre CBOMCTBA MOPUCTOTO KPEMHUS.

34. ®oTOHBIE KpUCTAIIBI U METAMATPHUAJIBI.

35. Ha"nokoHnTakTel. OCHOBHBIC METOAELI CHHTE3A.

36.bamnuctraeckuit 1 (U@ Qy3HBIA TPAHCIOPT AMEKTPOHOB Yepe3 HAHOKOHTAKT.

37. KBaHnTOBaHME MPOBOJUMOCTH.

38. DnexTpuyeckne CBOWCTBA OAHOCTEHHBIX U MHOTOCTEHHBIX YITIEPOJHBIX HAHOTPYOOK.

39. Jlokanu3oBaHHbIE U JIEJIOKATM30BaHHbIE TIa3MOHHBIE pe30HAHCHI. [[11a3MOHHBIE BOJIHOBO/IBI.
40. OcHOBHBbIE THUIIBI UI€ATBHBI3 TBEPAOTEIbHBIX HAHOCTPYKTYP.

41. IIpuroroBiieHUE KBAHTOBBIX HAHOCTPYKTYD.

42. Pa3MepHOE KBaHTOBAaHNE U KBAHTOBO-Pa3MEPHbBIE HAHOCTPYKTYPHI.

43. CBoMcTBa, 3aBUCAIINE OT INIOTHOCTHA COCTOSHHIA.

44. bamncTuyeckasi IPOBOJMMOCTb KBAHTOBBIX HUTEH.

45. OnTUyecKue CBOMCTBa HAHOCTPYKTYP.

46. I'eTepoCTpyKTYpBHI.

47. Pa3zMepHbIe CBOIICTBA B MATHUTHBIX HAHOCTPYKTYpax.

48. MaruuTHasi CUJI0Basi MUKPOCKOIIHS.

49. @eppoMarHeTu3M B HAHOCTPYKTYpax.

50. I'uranTckoe MarHUTOCOIPOTUBIIEHHE.

51. Uto Takoe CIMHTPOHUKA U HAHOANEKTPOHHKA. CITUHOBBIN KJIamaH.

52. Tepmoaccuctupyemasi MarHuTHasi 3aIuCh.

53. MarauTo-pe3ucTUBHbIE HAHOCTPYKTYPHI.

54 Katanutuyeckue npouecchl Ha MOBEPXHOCTU TBEPJIbIX TEII.

55. DnekTpoHHas CTPYKTypa MOBEPXHOCTHU U aacopOrus. dusndeckas U XUMHUECKas afacopOius.
56. Ctamuu reTeporeHHOro Karajausa.

57. 3aBUCUMOCTD KaTaTUTHUECKOro 3 ¢dekTa oT pa3MepoB HAHOYACTHII.

58. Katanuyeckoe OKUCIIEHHUE.

59. Konnoupsl.

60. IIpumeps! UCTIOIB30BAaHUS HAHOYACTHULL JJIs1 KaTaau3a.

61. OcHOBHE OMOJIOTHYECKUE CTPOUTENIbHBIE HAHOOIOKH.

62. buonoruyeckue HanonpoBojoku U HaHodactuibl. JJHK u PHK.

63. Muuemibl 1 BE3UKYJIbI.

64. CyOBonHOBasg BHU3yalu3allUs KM HAHOPA3MEpPHbI aHalnW3 OWOJOTMYECKUX HAHOCTPYKTYP.
['uranTckoe KOMOWHAIIMOHHOE paccesiHue CBeETa. Hanopa3smepnas uH(paKkpacHas
CHEKTPOMUKPOCKOTIIHS.

65. MUKpPORJIEKTPOMEXaHUYECKHE CUCTEMBI.

66. Hano»snmekTpoMexaHN4eCKHUEe CUCTEMBI.

67. MonekynsapHbIE U CYIPaMOJIEKYJISIPHBIE TPUITEPHI.

68. DNEeKTPOHHBIN HAHONIEPEKIIOYATENb.

69. Bpammatonieecs MOJIEKYISIPHOE KOJIECO.

70. MeaumuHCcKre HAHOPOOOTHI IS TIEJIEBOM TOCTaBKH JIEKAPCTB U JIeUCHUs KiIeToK. Hanotepamusi.
71. buonorudeckue reTepoCTpyKTypBHl.
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IIpumepHblie TeMbl pedepaToB (3cce)

1. IlpumeHeHHWE HAHOMATEpPUATIOB IMPU CO3JAHHUM HOBOM CEJIbCKOXO3SMCTBEHHON TEXHUKU
(mpuMeHeHue HaHoOMaTepuanaoB Inpu paspabotke [IBC; npumeHeHune HaHOMAaTepHaOB IIPU
MIPOU3BOJICTBE aBTOMOOWIIBHBIX (hap W 3epKall; MPUMEHEHHEe HAaHOMATepHAJIOB MPU IPOHU3BOJICTBE
MOJIIIUITHUKOB CKOJIbKECHHUS. )

2. IlpumeHeHwe HaHOMAaTepUAIOB B TeXHUUECKOM cepBuce («be3pa30opHbBIl  pEeMOHTY;
IIPUMEHEHHE HaHOMAaTepHUaJIOB pu BOCCTAHOBJICHHE " YIIPOYHEHHUE Jneranen
CEIbCKOXO3SIMICTBEHHBIX ~ MAllMH;  IIPUMEHEHUWE  HAHOMATEepUaJIOB U1 YIPOYHEHHUs
METAJIOPEXKYLIETO MHCTPYMEHTA; NPUMEHEHUE HAHOMATEPHAJIOB IPU BOCCTAHOBICHUM JAETajcH
rajJbBaHOMOKPBITUSAMH; HCIIOJIb30BAaHHE HAaHOMATepUAIIOB Tpu cOope HEePTENpOAYKTOB C
MIOBEPXHOCTEN BOJOEMOB. )

Bomnpocs! k 3xk3aMeny

1. YTo IOHMMAIOT 1O HAHOOOBEKTAMMU?

2. HazoBuTe OCHOBHBIE CITOCOOBI MOJYYEHHSI HAHOCTPYKTYP.

3. Kakue nokpbITHsl OTHOCAT K HAHOCTPYKTYPHBIM?

4. Yro npencrasidioT codboit ienku Jlenrmropa-biompkert?

5. Kak wu3meHsitoTrcst CBOWMCTBA M3HOCOCTOMKHUX IOKPBITUH, YIPOYHEHHBIX HAHOPAa3MEPHBIMU
dazamu?

6. Kakoii xXuMu4eckuii COCTaB MOT'yT UMETh HAHOCTPYKTYPHUPOBAHHbBIE TOKPBITUS?

7. Kak paznu4aroT HAaHOCTPYKTYpPUPOBAaHHBIE MOKPBITUS 110 HA3HAYEHUIO?

8. Kakue nokpeITHsI HCIOIB3YIOT B KAYECTBE HAHOCTPYKTYPHBIX U3HOCOCTOUKHUX?

9. Kakoe BemecTBO yalle BCEro MCMONB3YIOT B KayecTBE cMasblBarolledl (as3pl B
AHTU(PPUKITHOHHBIX HAHOCTPYKTYPHBIX MOKPBITUSIX?

10. YTo oka3bIBaeT onpeAesnstolee BIUSHIE Ha CBOMCTBA KOPPO3UOHHO- CTOMKUX U JKapOIPOYHBIX
HaHOCTPYKTYPHBIX MOKPBITHIL?

11.Kakue Meroapl METaUIOBEICHMS] HMCIOJB3YIOT ISl (pparMEeHTAlMH CTPYKTYpPHI CTaje mo
HaHopa3MepHbIX BennuuH? [lepeuncnure ux.

12.Yto Takoe MHTEHCUBHAs TUIacTU4YecKas neopmarus?

13.Yro Takoe HakoBaJIbHs bpumxmena?

14. Yto Takoe METOI paBHOKAHAJILHOTO YTIIOBOTO IIPECCOBAHUS?

15. Pacckaxute 00  OCOOCHHOCTSX  PAaBHOKAHATBHOTO  YIIIOBOTO  TPECCOBAHUS
TPYAHO1e(hOPMUPYEMBIX CILIIABOB.

16. Pacckaxure o0 METO/IE BCECTOPOHHEN U30TEPMHUUECKON KOBKH.

17. Pacckaxure 00 aMop(HBIX MeTalaX ¢ HAHOKPUCTAIITNYECKUM HAIIOJHUTEIEM.

18.Kak BnusieT BBeieHE HAHOPA3MEPHBIX YACTUIl HA CBOMCTBA MOJIUMEPOB?

19. [IpuBeauTe MpUMEPHI TEXHUYECKOTO TPUMEHEHHUST HAHOMOIU(DHUITUPO- BaHHBIX TIOJTUMEPOB.
20. Yro Takoe HaHOOETOH?
21. Kak obOecneynTh paBHOMEPHOE paCHpelesieHHe CBEPXMajoro KOJIMYEeCTBAa HAHOYACTHUIl B
6erone?
22. O0BsICHUTE BIWSHUE CBEPXMaJIbIX J0OABOK HAHOPA3MEPHBIX YaCTUIl HA CBOMCTBA OETOHA.
23. IlpuBenuTe MpUMephl IPAKTHUECKOTO UCTIOIh30BaHUS HAHOOETOHA.
24 PacckaxxuTe O IPUHILUIIAX CaMO3aXXUBJICHUSI OETOHHBIX KOHCTPYKIUH.
25.Kakue TeXHOJOTHYeCKHE MTPUEMbI UCIIONB3YIOT Ui KOHCOMUAAINN Ha- HOYACTHUI B 00ObEMHBII
HAHOCTPYKTYPUPOBAHHBIN MaTepral METOJI0OM MTPECCOBaHUsA?
26. Kak obecrieunTs paBHOMEPHOE CMEIIMBAHUE HAHOYACTUL PA3HOTO XUMHYECKOT'O cocTaBa?
27. Kak obecrieunTh coxpaneHne (pa3oBbIX TPaHMI] pa3jieiia P CIICKaHUU HAHOYACTHIL?
28. IlpuBeaure mnpuMepbl BBICOKON IUIACTUYHOCTH XPYNKOH KEpaMHKH B Ha- HOPa3MEPHOM
cocrostHuu. Kak 310 00BICHUTH?
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29. IlpuBenure npuMepbl TEXHUYECKOTO MPUMEHEHHSI HAaHOKEPAMUKH.

30. TlpuBenutre npUMEpPbl TEXHUYECKOTO MPUMEHEHHS HAHOCTPYKTYPUPO- BaHHBIX CTajled u
CILIaBOB, MOJyYEHHBIX MPECCOBAHHEM HAaHOIOPOUIKOB METAJLIOB.

31. Pacckaxxutre 00 OCOOCHHOCTSIX CTPYKTYPBI M CBOWCTB HAHOCTPYKTYPHPO- BAaHHOTO CIUIaBa
CUCTEMBI Me/Ib — HUOOMIA.

32 Kakue mnpeuMyliecTBa MOHOCTAJIUMHOW TEXHOJIOTMM MO CPaBHEHUIO C MHOTOCTaJIMMHBIMU
TEXHOJIOTUSIMU KOHCOJIHMIallMK HAHOYACTUIl B 00OBbEMHBII MaTepuas Bbl 3HaeTe?

33. ObocHy#Te ONITUMATBHOE COOTHOIIICHIE HAHOYACTHIIBI/MAaTPHIIA B 00EMHOM HaHOMAaTEpHUaIe.
34. Yto takoe yriaecutaiui?

35. Pacckaxkute 00 OCHOBHBIX CBOMCTBAaX YIJIEpOJAHOTO HAHOMAaTepHUasa.

36. Pacckaxxute 0 MpUMEHEHUH YIJIEPOJAHOI0 HaHOMaTepuaia B KadeCcTBE BHICOKOTEMIIEPATYPHBIX
JleTajield COBPEMEHHON TEXHUKU.

37. Pacckaxure O NMPUMEHEHUH YIIIEPOJHOTO HaHOMaTepuana B KauecTBe aHTHU(PUKIMOHHBIX
JieTajield COBPEMEHHON TEXHUKU.

38.Uto Ttakoe ¢pymiepensi? Kak ux MapkupyroT?

39.YTo Takoe acTpajieHbl?

40.Yto Takoe HAaHOTPYOKHU?

41. OObACHUTE TEPMUHBI «CHU3Y-BBEPX» U «CBEPXY-BHU3BY.

42. Pacckakute O NMPUMEHEHUH HAaHOPa3MEPHBIX BELIECTB B KaueCTBE COPOCHTOB M IMJICHOYHBIX
MeMOpaH.

43. PacckaxuTe 0 MpUMEHEHUH HAHOPAa3MEPHBIX BEIIECTB B MATMHOCTPOCHHUU.

YueOHO-MeTOANYECKOE H MaTePUAJIBbHO-TCXHUYECCKOEC o0ecnevyeHue TUCHUILIHHBI

YueOHnasi 1uTepaTypa:
OcHoBHas MTEpaTypa:
1. T'yces, A. . HanomaTepuasnbl, HAHOCTPYKTYpbI, HAHOTEXHOJIOTUU: ydeOHoe nocodue / A. U.
['yces. - 2-e u3a., ucmp. - Mocka: ®U3MATIINUT, 2009. - 416 c. - ISBN 978-5-9221-0582-8.
Texcr:  osnexktponHsni/  Jlamb:  smekTpoHHO-OMOnMoreunas  cucrema. -  URL:
https://e.lanbook.com/book/2173 (mata oOpamenusi: 03.08.2020). - Pexxum noctyma: st
aBTOPH3. NIOJI30BATEIICH.

2. Adonckuit, A. A. DIeKTpOHHBIE H3MEPEHUS B HAHOTEXHOJIOTUSAX M MHUKPOIIEKTPOHUKE:
moHorpadus / A. A. Adonckwuii, B. I1. JIpsikonos. - Mocksa: JIMK TIlpecc, 2011. - 688 c. - ISBN 978-
5-94074-626-3. Texct: »nekTpoHHbIN/ JlaHb: >neKkTpoHHO-OMOMMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/900 (mata o6pamenus: 03.08.2020). - Pexum mocTyma: AJis aBTOPHS3.
MOJIb30BaTENEN.

3. PamOwmm, H. I'. ®usnueckne ¥ XMMHYSCKHE OCHOBBI HAHOTEXHOJIOTHI: yaeOHoe mocodue / H.
I'. PamOunu, A. B. bepéskun. - Mocksa: ®USMATIINT, 2009. - 456 c. - ISBN 978-5-9221-0988-8.
Tekcr: AIICKTPOHHBIN// Jlanb: AJIEKTPOHHO-OMOIMOTEeYHAs cucTema. - URL:
https://e.lanbook.com/book/2291 (mata obpamenus: 03.08.2020). - Pexxum pocrtyma: Aiiss aBTOPHU3.
MOJIb30BaTENEH.
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JonotHUTE/ILHAS JIUTEpPATYypa:

1. OcnoBsl HanoTexHonoruu: yaeOnuk / H. T. Ky3nernos, B. M. Hosotopries, B. A. XKabpes, B.
W. MapromnuH. - 2-e u3a. - Mocksa: Jlabopatopus 3Hanwmii, 2017. - 400 c. - ISBN 978-5-00101-476-8.
Tekcr: AJICKTPOHHBIN// Jlanb: AJIEKTPOHHO-0MOIMOTEeYHAs cucTema. - URL:
https://e.lanbook.com/book/94129 (nmara oOpamenwus: 03.08.2020). - Pexxum moctyna: Aisi aBTOPU3.
M0JIb30BaTENEH.

2. XaprtmanH, Y. OuapoBaHuWe HaHOTEXHOJIOTHH: ydeOHOe mocobue / VY. XapTMaHH; IOA
penakuueir JI. H. IlatpukeeBa, mepeBoa c¢ Hemenkoro T. H. 3axapoBoii. - 4-¢ u3n. - Mockaa:
Jlaboparopus 3uanumii, 2017. - 176 c. - ISBN 978-5-00101-477-5. - Tekcr: snekTpoHHbIN // JlaHb:
3JIeKTpOHHO-OMOmoTeyHas cuctema. - URL: https://e.lanbook.com/book/94133 (nara oOGparmienus:
03.08.2020). - Pexxum poctyma: jsi aBTOPHU3. TOJIb30BATEIICH.

3. HanorexHomorusi: ¢u3mKa, MPOIECCHI, AMATHOCTHKA, NpuOOpsl: MoHorpadpus / A. B.
Adanacees, B. II. Adpanacees, I'. @. I'munackuii, C. U. Nonynuna; non pexakuueid B. B. Jlyunnuna,
FO. M. TawmpoBa. - MockBa: ®USMATIIUT, 2006. - 552 c. - ISBN 5-9221-0719-4. - Tekcr:
DIIEKTPOHHBIN // Jlans: ANEKTPOHHO-OMOIMOTeUHAs CUCTEeMa. - URL:
https://e.lanbook.com/book/59436 (nmata obOpamenus: 03.08.2020). - Pexxum noctyna: Aisi aBTOPU3.
II0JIB30BATENEH.

HNHTepHeT-pecypcesl

Ha3zBanue pecypca Ccblika/mocTyn
DnekTpoHHass OubOIMoTeKa oHjaiiH «EauHOE OKHO K http://window.edu.ru
00pa3oBaTeILHBIM peCypcam)
«O0pa3zoBaTenbHbIil pecypc Poccuny» http://school-collection.edu.ru
denepanbHbIi 00pa3oBaTeIbHbII MOPTAJI: http://www.edu.ru
YUpeXKICHUs, MPOTPaMMbl, CTaHAAPTh, BY3bI, TecTh
EID, THA
denepanbHbIi LEHTP MH(POPMALMOHHO- http://fcior.edu.ru
oOpa3zoBatenbHbIX pecypcoB (PLIMOP)
Pycckas BupTyanbHas OMOIHMOTEKA http://rvb.ru
ExenenenbHUK Hayku U obOpasoBanusa FOra Poccum http://old.rsue.ru/Academy/Archives/I
«AKaIEMHUSI» ndex.htm
Hayunas snektpoHHast 6ubaroreka «e-Library» http://elibrary.ru/defaultx.asp
DneKkTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru
DNEeKTPOHHO-CIIPAaBOYHAsl CHCTEMa JIOKYMEHTOB B http://www.informio.ru
chepe obpazoBanus «MHPOpMUO»
NudopmannoHHO-TIpaBOBasi CUCTEMA «TapaHT» CereBasi Bepcusi, JOCTYIIHa CO BcCeX
KOMITBIOTEPOB B KOPIOPATHBHOW CETH
Nurl'y
OnekTpoHHO-0nbanoTeyHast cuctema «HOpaift» https://www.biblio-online.ru

IIporpammHoe o0ecnieuenune

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

Microsoft Office 2007, 2010, 2016

Amntusupycnoe I10 Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

6 Oneparnronnas cuctema Microsoft Windows XP Professional.

7. ITaker npuknaausix mporpamm Microsoft Office 2003 Professional.
8. Ilporpammuslii npoaykT «AHTHBUpYC Kacnepckoro».

arONE
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http://www.informio.ru/
https://www.biblio-online.ru/

9. IIporpammusrit mpoaykT FineReader 7.0 Professional Edition.
10. IIporpammuslii npoaykt MATLAB 6.
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Pabouas mporpamma aucuMiiinHbel «BBeneHHe B HaHOCHCTEMBI» COCTaBJieHA B COOTBETCTBHH C
tpeboBanusiMu GI'OC BO mo nHanpabienntro moarotoBku 03.03.02 dwuswka, yTBEpKIASHHOTO

npuka3oM MunucrepcTsa odpasoBanus u Hayku Poccuiickoit ®eneparyu ot « 07 » asrycra 2020 r.
Ne 981.

[Iporpammy cocraBmi: K.b-M.H., 1o1ieHT Kadeapsl «Pusnkay M. A, Hansruena

[Iporpamma onobpeHa Ha 3acenanuu kadeapsl «Duznka
ITpotokon Ne 11 ot «27» anpens 2026 roxa.

[Iporpamma oroOpeHa YueOHO-METOJMUECKO KOMUCCHEH (PH3UKO-MaTeMaTHIeCKOro (hakynbreTa
[Tpotokon Ne 6 ot «28» anpens 2026 rona.



CBeleHusi 0 mnepeyTBep:KIeHHH MNPOrpaMMbl Ha O4YepeaHoil
perucTpanuu u3MeHeHui
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yueOHBIH T0xA H

27.04.26r.

KOMITETEHIIUH (3HaTh, YMETh, BIAJICTh).
@DOHJI OLIEHOYHBIX CPEJCTB yKa3aH Kak
MIPUIIOKEHHE

VY4aeOHbrit Pemenne xadempot BreceHnbIe n3MEHEHHS [Moxmuce 3aB. kKadeapoit
N0 (Ne mportoxkoma, gara)
2026-2027yr IIportokomn Nell ot [Tponwcansl HHIUKATOPHI TOCTIKEHUS




