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(Marucrepckas nporpamMa: Hanomarepransl # HAHOTEXHOJIOTHH), COCTaBJI€HA HA OCHOBaHHH
@eiepaibHOT0 rOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTAaHIapTa BHICHIEr0 OOpa3oBaHHUA —
MarucTparypa mo HampasieHuio mnoarotoskd 28.04.03 Hanomarepuansl, yTBEPKIEHHOIO
npukazoM MunuctepcTBa obpasoBanus U Hayku Poccuiickoit ®@eneparmu ot 22 centabps 2017
r. No 966 (¢ u3m. u gom.), Ilopsaka opraHM3alMM M OCYIIECTBICHHS 0Opa3oBaTeIbHOM
JIeATEeNBHOCTH MO oOpa3oBaTeNbHBIM IIPOrpaMMaM BbICIIEro 00pa3oBaHHs — IpOrpaMmam
pakajaBpuara, NpOrpaMMmaM CHENHATUTETa, NPOrpaMMaM MarucTpaTypsl, YTBEPIKIEHHOIO
npukazoM MuHHCTEpCTBa Hayku M Bbicmero obpaszoBanus Poccuiickoit ®enepamuu ot 06
ampenst 2021 r. Ne 245 (c u3M. U JI01.), B COOTBETCTBHH C Y4€OHBIM ILUIAHOM, YTBEPKICHHBIM
Vyensmm coBeTroM OI'BOY BO «Jloul'V» minst Habopa 2024 rona.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCLHUILUINHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUYEHHUE IaHHOM!

JMCLUIUIMHBI IPOrpaMMbl OakanaBpuaTa: «MoJeIMpOoBaHUE MHUKPO- U HAaHO CTPYKTYpY,
«Pu3nKa reTepo3NUTaKCHATIbHBIX HAHOCTPYKTYP», «Martepuanbl 1 MEeTOAbl HAHOTEXHOIOTUI».

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpelIecTBYOIIEe!

CoBpeMeHHbIE  METOJbl aHAJM3a M  HUCCIEJOBAHMUSI  CTPYKTYpBI CBOICTB
HaHomarepuanoB, CoBpeMeHHble (YHKUMOHAJIbHbIE Marepuansl, Ilpoueccsl moaydeHUs
HAHOYACTUI U HaHoMaTepuasnoB, IIpou3BOACTBEHHAs NpPaKTHKAa: HAay4YHO-HCCIEAOBATEIbCKAsS
pabora.

n

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepucTuKa

HanmenoBanue nmoxkaszares

3HayeHne moxKas3areis

Hazpanue oOpa3oBaTenbHOI MporpaMmbl

28.04.03 Hanomarepuansl (HanoMmarepuansl
Y HAHOTEXHOJIOT'MH)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C
y4€OHBIM TIJIAHOM

b1.B.0O/1.4 Teopetnueckoe 1 KOMIBIOTEPHOE
MOJIETTUPOBaHUE

Yacth 00pa3oBaTeNbHOM MPOrpaMMBbl

BapuatuBHas yacTh: BEIOOp By3a

KoanyecTBO 3a4eTHBIX CAUHUIL / Bcero 4acos

5/180

2.2. Pacnpenenenue 4acoB 1o popmam u nepuoaam o0y4eHus
OO11ee KOIMYECTBO YaCOB
o | E caMocCTosi-
dopma g 3 o
= nekuu- | mabopa- | MpakTH- | TeIbHOU dopma
o0yueHus 2 2 BCEro
8 | OHHBIX | TOPHBIX | YECKHX | PabOTHI + KOHTPOJISI
KOHTPOJIb
Ounast 1 1 8 26 146 180 3ayer
3. HEJIN JUCHUTTJIMHBI

[TpuoOperenue TEOPETUYECKUX 3HAHUI, MO3BOJSIOIIMX HCIOJIb30BaTh KOMIIbIOTEPHBIE
TEXHOJOTMM B cdepe MOJeIUpOBaHMsS (U3NYECKUX MPOILECCOB; OBJAJACHHE METOJaMu U
npuéMamMM  KOMIBIOTEPHOTO  MOJETUPOBaHMUA  (U3NYECKUX IPOLECCOB, BKIIIOYAIOIIErO
MIOCTPOCHNE U aHAJIU3 MAaTeMaTU4YEeCKOW MOJAENH, pa3paboTKy BBIYHUCIUTEIbHBIX aITOPUTMOB U
OpOrpaMMHOTO  OOecrieyeHus: s KOMIBIOTEPHOM peayi3alud  MOJENH, IPOBEJCHUE
BBIUMCIUTENLHOTO SKCIIEPUMEHTA, PUMEHUTENLHO K UCCIIEOBAHUIO (PU3MYECKUX OOBEKTOB U
CBSI3aHHBIX C HUMU MPOLIECCOB U SIBICHUH.

4. KOMITETEHIIMHN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Komnerenumn WHnukaTopel Pe3ynbTarsl 00yueHus
[K-3. [1K-3.3. I1K-3.3.1. 3HaeT OCHOBHBIC TOHATHUS TEOPUU
Cnocoben Pa3pabaTsiBaet MaTeMaTHYeCKOT0 MOJIETMPOBAHUS, KIACCU(PHUKAIINIO
IUIAHUPOBATh KOMIIBIOTEPHBIE MoJiesIel M 001aCTH MX MCII0JIb30BaHMsl, 334




pa3paboTKy "
BHEJIPCHUE
HOBBIX
TEXHOJIOTUYCCKUX
IPOIIECCOB

MOJIETHN MOJICITMPOBAHUSI.
UCCIIETYEMbIX [TK-3.3.2. YMeeT BBIOIHATD aHAIH3 HCCIETYEeMOM
MIPOIIECCOB H CUCTEMBI WJIU TIpoIiecca, 000OCHOBAHHO BHIOMPATH
CHUCTEM METOJT MOJICITUPOBAHHS.
[1K-3.3.3. Bnageer meTonamu u nmpueMamMu pabOTHI B
CUCTEMax MOJICITUPOBAHMS, OCHOBHBIMU KPUTEPUSIMU
OIICHKH TOJTYYEHHBIX PE3YJIbTATOB MOJCITHPOBAHMUSI.
[1K-3.4. ITK-3.4.1. 3HaeT OCHOBHEIE CPEICTBA
Ucnonw3yer MOJICIIMPOBAHUS, IPUMEHSIEMBIE B ITPOIIECCE
MaTeMaTU4YeCKue MIPOSKTUPOBAHMSI CUCTEM Ha Pa3HBIX CTaUIX
MOJIENHN JETATM3alUN TTPOCKTA, METOIbI MOJICTTUPOBAHMS 1
buznuecKux aHaJIM3a CUCTEM, PUHITUIIBI TOCTPOCHUS MOJICIICH.
CUCTEM JUIA [1K-3.4.2. YMeeT CTpOouTh aJIeKBaTHYIO MOJIEIb
W3YYCHUS U CUCTEMBI WM TIPOIecca ¢ UCMOIb30BaHUEM
MIPOTHO3UPOBAHHUS | COBPEMEHHBIX KOMITBIOTEPHBIX CPE/ICTB,
HUX CBONCTB WHTEPIPETHUPOBATH M AHATM3UPOBATH PE3yIbTATHI

MOJICITMPOBAHUSI.
T1IK-3.4.3. Biageer OombITOM HUCHOJIB30BAHUS B XOIE
OCYIIIECTBICHHS MOJICITMPOBAHUS Hay4YHO-

TexHudeckoil mHdopmaruu, Internet-pecypcos, 0a3
JAHHBIX W KaTaJoroB, 3JCKTPOHHBIX XYPHAIOB U
IIATEHTOB, IIOUCKOBBIX PECYPCOB U JIP.

o. I[TPOI'PAMMA JJUCHUITJINHBI

HazBanue temsl

Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMBI)

Pasnen 1. Teopernueckoe n
KOMIIBIOTEPHOE MOJIETTMPOBAHHE

TeOpeTI/IquKHe OCHOBLI MOACIIMPOBAHUS.

[Tousatus Momens m MoaenupoBaHue. DyHKINU
MojeNeld. AKTYyaJIbHOCTb  MOJICTTUPOBAHUS U
MHO>XECTBEHHOCTh Moaeneil. Buabsr monenen

CHCTEMHBIHI moaxoa B MOACIUPOBAHHUHN.

[Tpuniuner  cuctemHoro moxaxona. Ilonarue
CHCTEMEL. BzanmoneiicTBue CHCTEMBEI H
OoKpykartiei cpeasl. CHCTEMHBIM MOAXO0J B
MOJICJINPOBAHUMU.

KommnbsrorepHoe MoaenupoBaHue.

Komneroreproe MOJIETTUPOBAHUE. ITakeTnl
MOJENIUpPOBaHUA. MaTemaTuueckue MOJen U
MaremaTuyeckoe MojenupoBanue. I[loctpoenue

MaTE€MaTUYECKUX MOJICJIEH. Bunwl
MaTeMaTHIEeCKNX MOJIEIEH.
MoaenupoBaHH€e IPOLIECCOB U CUCTEM 33791031 CHUCTEM. CBolicTBa CHUCTEM.

MonenupoBanue cucrem. Ilonsitue mnporuecca.
[TocTpoeHre MOJENER CUCTEM U IPOLIECCOB.

NmuTaninoHHOE MOJIETUPOBAHKE

ITonsTHe MMHUTAIIMOHHOTO MOJIETUPOBAHUS.
AKTyaJlbHOCTh HMMHTALIMOHHOTO MOJEIUPOBAHUS
cucteM. Buabl IMUTAIMOHHOTO MOJEIUPOBAHUS.
BrIunciuTenbHbIN YKCIIEPUMEHT

MoaenupoBaHHE CUCTEM C
pacnpeneneHHbIMU TapaMeTPaMu

OmnmncaHnne  OpoOLECCOB B PACIPENECIEHHBIX
cucreMax. Mogenmu  mpoueccoB  IEPEHOca,
TEIUIONPOBOAHOCTH,  BOJHOBBIX  IIPOLIECCOB.
MeTtobl MOJIETTUPOBAHUS CUCTEM c
pacIpeelIeHHbIMU NTapaMeTPaMu
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I'paduueckoe monenupoBanne 3D [Toctpoenne wmopeneit mno 3D  onepanusaM.
00BEKTOB U CUCTEM. IToctpoenue mozeneit 3D cucrem

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUIIIMHBI

6.1. ®dopma oOyuenus — ounas, Kypc — 1, cemectp — 1
HaumenoBanust pa3fenoB u Tem Kosmiectso qacos
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
Paznen 1. Teopernueckoe u KOMIBIOTEPHOE 8 26 146 180
MOJIeJIMPOBAaHUE
TeopeTnueckre 0CHOBbI MOJEIMPOBAHMSI. 1 4 20 25
CHUCTEMHBIN 1MOX0]] B MOJICTHPOBAHUH. 1 4 21 26
KoMnploTepHoe MoieIMpOBaHuE. 1 4 21 26
MopenupoBaHue IPOIIECCOB U CUCTEM 1 4 21 26
MMuTanimoHHOE MOJICTTUPOBaHUE 1 4 21 26
MopenupoBanue CUCTEM C 1 3 21 25
pacnpezieIeHHBIMU [apaMeTpaMu
I'padmueckoe moxenupoBanue 3D 00beKTOB 2 3 21 26
U CHCTEM.
HNTOI'O [10 KOMITIOHEHTY OIIOII 8 26 146 180
7. OLIEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMU
7.1.  KoHTpoJbHbIE BOIIPOCHI
Pasnen 1
1. TlonsTue mozaenu ¢puznyUecKoro npoiecca B 001acTu pU3NKU KOHAEHCUPOBAHHOTO
COCTOSIHUSI.
2. Knaccudukanus pu3nko-MaTeMaTHIeCKUX Mo/iesIeil 00BEKTOB U MPOLECCOB (GU3NKU
KOH/ICHCUPOBAaHHOT'O COCTOSTHHSL.
3. Uenn, 3a1a4n 1 BO3SMOXHOCTH MAaTEMaTHIECKOTO MOJICITUPOBAHUSI.
4. OCHOBHBIE MTOJIOKEHUS] CUCTEMHOTO 110/IX0/]a B MOJICIIMPOBAHUH.
5. OCHOBHbIE MOHATUS TEOPUH CUCTEM.
6. OcoOeHHOCTH MaTEeMaTHYECKOr0 U UMUTAIMOHHOTO MOJEIUPOBAHMSL.
7.  OcoOEHHOCTH UMHUTAIMOHHOT'O MOJIEIUPOBAHUSI.
8. Cnoco0bl MOAETUPOBaHUS CIIyYalHBIX COOBITHH.
9. IIporpammHBIE KOMIUIEKCHI MOJICITUPOBAHUSI.
10. CpencTBa aBTOMaTU3aLUU pa3pabOTKU MOJIENIEN CUCTEM.
11. MaTtemaTu4eckre MeTOIbl aHAIN3a MpoIiecca 00pa30BaHUs U POCTa HAHOCTPYKTYP.
12. MozaenupoBaHue MOJIEKYISPHBIX M KJIACTEPHBIX cucTeM. DpaKkTaabHbIE MOIEIH.
13. Camomono6ue. Berancnenue GppakTaabHOW pa3MEepPHOCTH.
14. MonenupoBanue ¢ppakranoB. CHexxunka Koxa u koBep CepnuHCKOTO.
15. Ilonsitue pexypeuu. IlpumMenenne B MoEIMPOBaAHUH.
16. Anroputmsl mocTpoeHus (ppakTaabHBIX MHOKECTB ManaensOpota u XKronua.
17. MonenupoBaHue yriIepoaHbIX HAHOTPYOOK.
18. MeTtobl MOJIEKYIISIPHOIN TMHAMHUKH B MOJICIMPOBAHUH KJIACTEPHBIX CUCTEM U
HaHOOOBEKTOB.
19. IIpumeHeHnEe B MOAETUPOBAHUN KHHETUYECKHX MeTo10B MonTe-Kapio.
20. OcHOBHBIE MOJIENT B3aUMOJICHCTBHUS YaCTHII C TIOBEPXHOCTHIO.
21. UmuTanus pocTa mepoxoBaThiX MoBepxHocTel. OCHOBHBIE TUITBI MOJIEIIEH.
22. CnydaifHOE OCaKJICHHE YaCTHIl Ha TTIOBEPXHOCTb.
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23. OcaxaeHe YacTUIl C TOBEPXHOCTHOM pelakcaluei.

24. BammmcTHYECKOe OCaXICHUE YacTUI] Ha TOBEPXHOCTb.

25. KommnbroTepHas peanu3alus MOIeIUPOBaHUS HAHOCUCTEM U HAHOTEXHOJIOTUH.

26. TunoBble MpOrpaMMHBIE TPOAYKTHI U Tpaduueckre OMOIMOTEKH ISt MOJICIUPOBAHUS
MIPOLIECCOB HAHOTEXHOJIOTUH.

27. Teopust MEPKOJSIIUN: MOJCTUPOBAHHUE U TIPHIIOKEHHS.

28. I'noOynspHas U KaluuispHas MOJENN MOPUCTOM cpelibl. Moieb mop MEXIy
KPYTJIBIMU CTCPKHSIMHU.

29. dusnueckne XapakTepUCTHKU MOPUCTOro HaHOMaTepuasna. MoenbHbIi pacyer.

30. I'eneparop cinyyaitabix yncen. CToxacTudeckas MOJIENIb OPUCTOTO MaTepuaia.

31. Briuucnienue nopora NepKoJSIUN PU MOJEIUPOBAHUH MTEPKOJIALIMOHHOTO IIpoIecca
OKKYITallUH CPEAON TUCKPETHON IIPSIMOYIOJIbHON PEIIETKHU.

32. MonenupoBanue npouecca 1uhpy3ur HaHOYACTHUIIBI B CPEJIE.

33. Mopenb 4acTuIlbl B KJICTOYHOM aBTOMATE.

34. AnropuTMBbl OTHOMEPHOM U AByMepHO quddy3un HAHOYACTULIBI B CPEIE.

35. CrryuaifHoe Oy>kXJaHH€e U IBHKEHHE OPOYHOBCKOM YaCTHUIIBI.

36. Knnaccuduxarnus tunoB audPy3uoHHOTO TBUKEHUS.

37. BO3MOXXHOCTH KOMITBIOTEPHOTO MOJICIIUPOBAHUS B MPHIIOKEHUH K COBPEMEHHBIM
HAHOTEXHOJIOTHUSIM.

2.  Tewmbl noknanos (pedeparon)
DyHKIIMK MOJIETIEN.
Knaccugukanum Mozenen.
Bunrsl cucrem.
[TaxeTsl MOAEIMPOBAHUS.
MonenupoBanue HHGOPMAIMOHHBIX CHCTEM.
MopnenupoBaHue Cily4ailHbIX IIPOLIECCOB.
Mopenu poueccoB ¢ pacpeAesICHHBIMU [TapaMeTpamH.
MozenupoBaHue nporiecca IByXcTaIuitHoi auddy3u.

ONoa~wWNE AN

7.3.  Tembl MUCHbMEHHBIX PaOOT (THITBI 33/1a4)

MonenrpoBaHue MPOLECCOB U CUCTEM:

1. IlocTpoeHne Mozieel HENPEPHIBHBIX MPOLIECCOB

2. [locTpoenne ruOpUAHBIX MOAETIEH

3. IlocTpoeHune Moiene TUCKPETHBIX CUCTEM

4. Unentudukanus napaMeTpoB MoIeIn

5. MonenupoBaHHU€e CUCTEM YIIPaBJICHHUS

6. [locTpoeHre onTUMHU3UPOBAHHBIX MOJIENIEN CUCTEM

7. MoaenupoBaHue 00pa3oBaTeIbHON CHCTEMBI

NmuTaninoHHOE MOIETUPOBAHUE:

1. IlocTpoeHne MOIENH «YEPHBIN ALUK»

2. MoaenupoBaH#e TUCKPETHBIX U HEMPEPBIBHBIX CIIyYalHbIX ITPOLIECCOB

3. IlocTpoeHne MoJIeNH «KIETOYHBIN aBTOMAT»

4. MonenupoBaHu€e CTydailHBIX COOBITHIA

MonenpoBaHue CUCTEM C paCIPEAEICHHBIMY TapaMeTPaMu:

1.MozaenupoBanue nepexHoca 2

2.MopenupoBaHue TEMIONPOBOIHOCTH

3.MopnenupoBanue 1udpdy3un

KontponbHast paboTa Mo NpoBEpKEe TEOPETHMUYECKUX 3HAHMH — IO BCEM TeMaM, C
HCIIOJIb30BaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJle MCXOJd M3 MaKCUMyMa, NpHBEIEHHOro B Talnuue Huke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IMOCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/JaHUi, aKTUBHOCTb BO BpEMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKICHHU TEKYILEro Hu
IpOiiIeHHOr0 MaTepuaa, peleHne 3a1ay U T.11.).

8.1. Cemectp 1

Howmepa paszgenos Bunel padbot MaxcumanbHoe
KOJINYECTBO OAJIIOB
OpranuzanoHHO-yueOHas paboTa B ayAUTOPUU 15
CamocrosiTenpHas padoTa 5
1 [TpakTuyeckue paboThI 20

KonTtponbHas paboTta 1o TeOpeTHIECCKOMY 20
MaTepHuainy

NTOI'O 60

3auer 40

OO01muii UTOT 3a CEMECTp 100

CooTtBeTrcTBYE 0AJLIOB OLIEHKE

KOMHIecTEO GALIOR OrneHka 1o nATHOAJUIBHON IIKaJIe
s 100 ECTS | Dx3amen, nudpdepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3aYTEHO
75-79 C 3a4TEHO
70-74 D YIOBJIETBOPUTEIHLHO 3aUTCHO
60-69 E 32YTEHO
35-59 FX HEYIOBIETBOPUTENHHO HC 3a9TCHO
0-34 F HE 3aUTEeHO

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xozxe peanuzanuu QUCHUILTHHBI HCTIONB3YIOTCS CIEAYIONINE TOTIOTHUTENHBIE METOIbI
00yYeHHsI, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IMMPOMEKYTOYHOH aTTeCTAIlMH OOYJarOIINXCs B
3aBUCHUMOCTH OT UX UHIUBUAYAITBHBIX OCOOEHHOCTEH:

1) JUISL CTIETIBIX M CITA0O0BHIAIINX :

— neKuuu  oQOpMIISIOTCS B BHJE DSJIEKTPOHHOTO JTOKYMEHTa, ITOCTYIMHOTO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

— JUIS ~ BBITIOJHEHWsS]  3aJlaHusi TpU  HEOOXOAMMOCTH  IMPEAOCTABISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)Ke MCIOIh30BaHUE COOCTBEHHBIX YBEITUYHBAIOIINX
YCTPOMCTB;

- MMMCbMEHHBIC 33JITaHUs ODOPMIISIOTCS YBEIIMYCHHBIM IIPUDTOM.

2) JUIS TITYXUX ¥ cTaOOCTBIIIAIUX :

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMCbMEHHBIE 33JIJaHUS BHIOIHSIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (opme;
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— 9K3aMEH NPOBOAWTCS B IHCBMEHHOM (opMe Ha KOMIIBIOTEpPE; BO3MOXHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) IS JIUIL C HapYIICHUSIMH OTIOPHO-/IBUTAaTENILHOTO aniapara:

— ek  OoQOpMIISIIOTCS B BHUJAE OJEKTPOHHOTO JIOKYMEHTa, JOCTYIMHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CIIEHATHM3HPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

- MUCHMEHHBIC 33JJaHUS BHIITOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hOpMe MM BBIIOIHSIOTCS B TUCbMEHHON
dbopMe Ha KOMIThIOTEDE.

[Ipy HEOOXOOMMOCTH NpPEAyCMaTPUBAETCS YBEIMYCHHUE BPEMEHU Ui IIOJTOTOBKH
OTBETA.

[lpouexypa mpoBeneHHMS  NPOMEXKYTOUYHOW  aTTeCTallMM  JIs  OOydYaromumxcs
YCTAQHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexxyTouHast aTTECTAaLUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTAaTOB OOYYCHHS JIOMYyCKAETCS C
UCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIIMOHHBIM U OMOIHOTpadMuecKuM pecypcaMm B CETH
WurtepHer s kaxzaoro oOywaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYCHUSM HX
3JI0POBBSI U BOCTIPHSITHS MHPOPMALIH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHOH (pOpME yBETUUIECHHBIM IIPHPTOM;

— B ()OpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B TIe4aTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HAPYIICHUSIMUA ONOPHO-BUTaTEIbHOTO armapara:

— B [IEYaTHOH (opme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHsATHS mpoBOAsATCs B YyueOHOM kopryce Jlonl'Y (r. Joweuk, mp.
Tearpanbubiii, 13). [lng mnpoBeaeHuss NPAaKTUYECKUX 3aHATUH TpedyeTcs ayauTopus,
o0opy/soBaHHAasT MEJOBOM WJIM MapKEpHOM JIOCKOM, MYJIbTHUMEIUNHBIA MPOEKTOP M 3KpPaH,
HOYTOYK, KOMIUIEKT yueOHOI Mebenu JUIsl CTYACHTOB, paboyee MECTO MpernoiaBaTelis, BbIXO] B
WHTepHeT — MPOBOHOM WK ¢ UCoib3oBaHrneM Wi-Fi.

Jlis caMOCTOATENbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
y4eOHO-METOIMUecKoe oOecreyeHne, NpPeACTaBICHHOe B Yy4eOHO-METOIUYECKOM KaOuHeTe
Kagepbl TCOPETUUECKON (PU3UKK U HAHOTEXHOJIOTH (ay.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh y4eOHBbIE MaTepHalbl 10
JTUCIIUATIIINHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OO0pa3oBaHUs
OI'bOY BO «/loul'Y». Ilpn u3ydeHun QUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCSl TEKYLIMH KOHTPOJb 3HAHUH OO0y4aroUmMXxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBbHOM PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nTuTEpaTypa
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1. ®unoxun B.U. Teopernueckoe W KOMIBIOTEPHOE MOJICTUPOBAHUE MaTEPHAIIOB
[DnexTpoHHBIN pecypc]: yueObHo-meroaumdeckoe mocooue / B.M.dunoxun — [onenk : JloarHY,
2020 — Dnexrponusie nanubie (1 daiin).

2. Komnbroreproe moaenupoBanue B pusuke : [B 2 u.]. U. 1 / X. I'yna, 5. ToGouHuk;
niep. ¢ auri. A. H. ITomonosa, B. A. Ilanuenko. - M. : Mup, 1990. - 349 c.

3. Kommeroteprnoe moaenupoBanue B ¢usuke : [B 2 4u.]. U. 2 / X. I'ynn, 5. Tobouynwk;
nep. ¢ anri. A. H. ITomonosa, B. A. [Tanuenko. - M. : Mup, 1990. - 399.

4. TIsitees, 1O. II. Maremaruueckoe moxaenupoBanue. T. 22, Ne 1. - Mocksa :
Hayka,

11.2. lononHuTeIbHAS JUTEPATYPA

1.ITeitheB, 1O. I1. MonenupoBaHue CyObEKTUBHBIX CYKIEHUI MOJEIIbepa-uUCcCie]0BaTEN]
o mozenu obOwekta mccaenoBanus / 0. II. IIeiteeB // MatemaTudeckoe MoJEIUPOBAHHE. -
Mocksa, 2013. - T. 25, Ne 4. - C. 102-125.

2. MeToapl MATEMaTHYECKOTO MOJICIIMPOBAHUS U BBIYMCIUTEILHON JUArHOCTUKH : CO. TP.
¢dak. Beruucia. marematuku W kuOepHetmkun MIY / Ilog pen. A. H. Tuxonoa, A. A.
Camapckoro. - M. : U3zn-so MI'Y, 1990. - 300 c.

3. Xeepmas, JI. B. MeToibl KOMITBIOTEPHOTO SKCIIEPUMEHTA B TeopeTudeckon (usuke /
. B. Xeepman ; nep. ¢ anri. B. H. 3ankosa ; nox pen. C. A. Axmanosa. - M. : Hayka, 1990. -
175 c.

12. NHOOPMAILIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMainronHas cucrema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexuM jgoctyma: cBOOOIHBIH, moanmucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum mocTyma: i aBTOPHU30B.
MOJIb30BaTeNeN. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas snextponHast Oubnmoreka «KubepJlenunkay: caiit / Accouuamms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOJIHBIN. — TEKCT: 2NEKTPOHHBIMN.

4. DNeKTPOHHO-OMOIMOTEeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mara oopamenns: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
IOJIb30BaTesIe. — TEeKCT: 2JIEKTPOHHBIMN.

6. DJIeKTpPOHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®T'BOY BO «/lon['Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JOCTyMA: CBOOOAHBIN. — TEKCT: 271€KTPOHHBIM.

7. JeKTpoHHbI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnmen caiira / Hb
Joul'Y. — Tekcrt: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOWCK CBOOOJHBIN, 3JIEKTPOHHBIC
JOKYMEHTBI — JUIs rosib3oBareseit Jlonl'yY.

8. Ouexktponnblii apxuB [doul'yY: pasgen caiitta / Hb Joul'Y. — Tekcr:
anektponHsii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum octyma: CBOOOIHBIIA.
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13.  IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (koprnoparusnast nunien3us Joal'Y Ne 46484614)

2. Microsoft Office (kopniopatuBnas nunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark ams Beicimx y4eOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuu GPL, Apache,
BSD niis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS ).



