WWW.VSU.ru

nBery 2.1.02 - 2017

MNHOBPHAYKN POCCUA
OSENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OEPA3OBATEIIbHOE YYPEXXOEHUE

BbICLLUEIO OBPA30BAHUA
«BOPOHEXCKWU/ rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)
) YTBEPXOAKO
ﬂ&gﬂwqecmro hakynbTeTa
(Os4uHHukos O.B.)
- I%dny)b pacuiughposka nodnucu
27.06.2024
NMPOrPAMMA

roOCYOQAPCTBEHHON UTOFOBOU ATTECTALUU

1. Kog u HaumeHoBaHMe HanpaBneHna noarotoBku: 11.03.04 SnNeKTPoHUKa U HAHO3MNEKTPO-

HUKa

2. Mporpamma noaroToBKU: VIHTerpanbHas 351eKTPOHMKA N HAHOJNEKTPOHMKA

3. Kanudukauums (cteneHb) BbINYCKHUKA: Hakanasp

4. dopma oby4yeHuUA: oYHas

5. YTBepxpeHa: Y4yeHbiM coBeTOM dmamyeckoro dakynbreta (npotokon Ne6 ot 26.06.2024)

(HaumeHogaHue pekomeHOyrowel cmpykmypsl, Gama, HOMep rPoMmMokKosa

6. Y4yeOHbIN roa: 2027-2028
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7.Uenb rocynapctBeHHon utoroBow arrectauum (FTUA) - onpegeneHne cOOTBETCTBUS
pes3ynbTaToB OCBOEHMS 00y4YaoLwMMmMCca OCHOBHOWM NpodeccroHanbHon obpasoBaTensHON npo-
rpammbl «MHTerpanbHasa anekTpoHMKa M HaHO3NEKTPOHMKa» TpeboBaHmam ®IOC no Hanpas-
neHunto nogrotoekn 11.03.04 SnekTpoHUKa N HAHOINEKTPOHMKA, YTBEPXKOEHHbLIM NpukasoMm Mu-
HoGpHaykn Ne 927 oT «19» ceHTabps 2017 roga (¢ nameHeHnsiMn: npukas MmHucTepcTBa Haykm
1 Bbicwero obpasoBaHus Poccunckon degepaumm ot 26 Hosi6ps 2020 r. Ne 1456 « O BHeceHuun
n3mMeHeHUn B doefeparnbHble rocygapcTBeHHble obpasoBaTesnbHble cTaH4apThl Bbiclero obpa-
30BaHusA»).

ocypapcTBeHHasi UTorosasi aTtrecrauus NpPoBOAMTCA rocyJapCTBEHHbIMU 3K3aMeHalm-

OHHbIMW KOMUCCUAMW B LIENAX onpefeneHvusi COOTBETCTBUS pe3ynbTaToB OCBOEHMS oby4yato-
LLMMUNCS OCHOBHOW NpodeccrnoHanbHon obpasoBaTernibHOW nporpammMbl «VIHTerpanbHas anek-
TPOHMKA W HAHOJMEKTPOHMKa» MO ObecrneyvyeHnto COOTBETCTBYIOLUMX TPYAOBbIX (PYHKLMIA MNpPO-
deccmoHanbHbIX CTaHAapTOB:
- 40.035 «/HxeHep-KOHCTPYKTOP aHanoroBbIX CAOXHOMYHKLUMOHANbHbLIX GIIOKOBY, YTBEPXOEeH-
HbI npukaszoMm MwuHucTepcTBa Tpyda W coumanbHou 3awutbl Poccuinckon Pepepaumm ot
10 nions 2014 r. Ne 457H ¢ u3MeHeHnaMU U gonosiHeHusiMmn oT 12 gekabpsa 2016 r. (3aperu-
cTpupoBaH MuHuctepcteom toctuumm Poccunckon ®epepauumn 21 asrycta 2014 r., peructpa-
LUMOHHbIN Ne 33756);
- 40.058 «WHxeHep-TexHONOr no MNpPoOW3BOACTBY WU3OENUN PaguodNEeKTPOHHbLIX CPeacTBY,
yTBEepXOeHHbIN npukaszoMm MuHucTepcTBa Tpyaa M coumanbHoOM 3awwmtbl Poccumnckon Pepepa-
umm ot 22 Hosabpsa 2023 r., pernctpaumoHHbii Ne 829H (3apernctpupoBaH MMHUCTEPCTBOM HOC-
Tvumn Poccuiickon ®epepauun 25 gekabpsa 2023 r., perncrpaumoHHbi Ne 76636)

8. Mecto rocypapcTtBeHHOM uUTOroBom artrectaumm B cTpyktype OINOM: o6GsasatenbHas
yacTb 6noka b3 «llocygapcTBeHHasa ntoropas atrectaums»

9. dopma rocynapCTBEHHON UTOrOBOW aTTecTaLuMm: 3alimTa BbIMyCKHOM KBaNMUKaLNOHHON
paboTbl (BKP).

10. NMnaHnpyemble pe3ynbTaTbl OCBOEHUSA OOpa3oBaTeNibHOW NporpamMmmMbl (KOMNEeTeHLUU
BbIMYCKHUKOB):

Kog | HaumeHoBaHue

Ob6uwenpodeccnoHanbHble KOMNETEHL MM

OrlnK-1 CnocobeH ncnonb3oBaTh NOMOXKEHUS, 3aKOHbI U METOAbI ECTECTBEHHbLIX HAyK U MatemaTu-
KV ANsi pelueHns 3agady UHXEeHepHON OeaTenbHOCTH

Ol1K-2 CnocobeH camocToATENbHO NPOBOAUTL KCMEPUMEHTAsbHbIE UCCNELOBaHUSA N UCMONb30-
BaTb OCHOBHbIE NpreMbl 06paboTKuN 1 NPeACTaBNEHUS MONYYEHHbIX 4aHHbIX

OrlK-3 Bnageet metogamu novcka, xpaHeHus, o6paboTku, aHanu3a u npeacrasneHus B Tpebye-
MOM hpopmaTe uHdopMauMn M3 pasnuuHbiX MCTOYHUKOB M 6a3 AaHHbIX, cobntogas npu
9TOM OCHOBHble TpeboBaHMsA HPOPMaLMOHHOW 6e30NacHOCTH

OrK-4 CnocobeH noHMMaTb NpuHLMNbI PpaboTbl COBPEMEHHbBIX NH(POPMALMOHHBIX TEXHOMNOMNA 1
MCNONb30BaTh UX ANs peweHus 3aga4 NPodeCCMOHaNbHON AEATENBHOCTH

OrlK-5 CnocobeH paspabaTtbiBaTb anroputMbl U KOMMbIOTEPHbIE MPOrpamMmbl, NPUrOgHbIE 4515
NPaKTU4EeCKOro NpUMeEHEeHNs

lMpodeccrnoHanbHble KOMNETEHLNK

MK-1 | CnocobeH BbINOMHATL pacyeT M MPOEKTUPOBAHUE SMEKTPOHHbLIX NPUBOPOB, CXeM U
YCTPOWCTB PasnM4yHOro (QYHKLMOHANbHOIO Ha3HAYeHUs1 B COOTBETCTBUM C TEXHUYECKUM




3aaHneM C NCnosib3oBaHnemM cpeacTB aBToMaTuU3aunn NpoeEKTUpoOBaHUA

MK-2 | CnocobeH BbINOMHATL MOAENMPOBAHME JINEMEHTOB MHTErpanbHblX CXeM W MpUHUMAaTb
peleHns 06 YTOYHEHUN NEPBUYHOTO CXEMOTEXHUYECKOrO OMMCaHNsi HA OCHOBE pe3yrbTa-
TOB aHanus3a n Bepudmkaumnm pesynbTaTtoB MogenMpoBaHus

MK-3 CnocobeH BbINOMHATb pa6OTbI Nno TEXHONOrM4Yeckom NoAroToBKe npon3BoacTBa Matepu-
anoB W u3genumn SﬂeKTpOHHOVI TEXHUKAN

MK-4 [oTOB OpraHu3oBbiBaTb MeTporiornyeckoe obecnedeHne NPou3BOACTBA MaTepuanosB U
N3genum aneKTPOHHOW TEXHNKN

MK-7 CnocobeH npoBOOUTb TEXHOJNIOIM4YECKMEe npouecchbl npon3soacTtBa Matepumarios n n3genumn
SJ'IeKTpOHHOIZ TEXHUKUN

11. O6bem rocyaapcTBeHHOM UTOroBOM aTTecTauuMm B 3a4YeTHbIX eAuMHMUax / ak. vac. -
noaroToBka K 3awmTe n npoueaypa 3awmtbl BKP — 6/ 216.

12. FlocyaapCcTBeHHbIN 3K3aMeH

He npegycmoTpeH.

13 Tpeb6oBaHusa k BKP
13.1. Nopsapok BbinonHeHusa BKP

BKP npegctaBngetr cobon 3aKOHYEHHYD TEOPETUYECKYD WIIM 3KCNepUMeEHTarbHYHo
Hay4YHO-UccnegoBaTenbCKyo paboTy, CBA3AHHYO C pelleHneM akTyarnbHbIX 3adad, onpeaens-
€MbIX OCODOEHHOCTAMM MNOLrOTOBKM MO Maructepckon nporpamme HanpasneHus 11.04.04
OnNEKTPOHMKA M HAHOJNEKTPOHMKA.

BKP odopmnsaeTca B Buae pykonucu.

BKP BbInonHAeTCA Npu NpoOXoXxgeHnn Npon3BOACTBEHHOM NpaKTUKK, NpesanniioMHON.

13.2. NMpumepHbIN NnepeyeHb Tem BKP

TemaTuka BbINYCKHbIX KBaANMdUKaLMOHHBIX paboT HanpaBneHa Ha pelweHne npodeccuo-

HamnbHbIX 3a4au:

- 3KCMepuMeHTarnbHoe MccneaoBaHne OOBHLEKTOB IMEKTPOHMKN M HAHOIMEKTPOHMKN C LIENbIo
CO3[aHu1s HOBbIX MaTepuarnos, TEXHONOMN, KOMMNOHEHTOB U NPUBOPOB;

- MaTeMaTu4ecKoe MOAEenMpoBaHMe CTPYKTYp, NPUOOPOB M TEXHOMOMMA C LENbo ONTUMU3a-
LUUKn UX NnapameTpoB;

- NpMBOPHO-TEXHONOMMYECKOE NPOEKTUPOBaAHME B CreLManm3vpoBaHHbIX NakeTax, pa3paboT-
Ka crneumanbHOro NnporpaMmMHoro obecnevyeHns ans peleHns HayvHblX U NPOEKTHbIX 3agad
B 0651aCTN HAHOINEKTPOHUKM.

13.3. Ctpyktypa BKP

BbinyckHas kBanudurkaunmoHHas paboTta BKMA4YaeT:
— 3afaHune Ha BbINOSIHEHME BbINYCKHOW KBannugukaunoHHon paboTsl (NpunoxeHue 1);
= TUTYNbHbIA NUCT (NpUNoXxeHue 2);
— cofepxaHue;
- BBeAeHue;



— OCHOBHYIO YacCTb;
— 3aKIoYeHne;

— CMUCOK NnTepaTypsbl;

= MPUSIOXKEHMS.

O6bem TEKCTOBLIX MaTepuanoB M Konuyectso npunoxeHun BKP pernameHTupyetcs B
3aBMCUMOCTU OT TEMATUKM BbINOSIHEHHOW paboTbl. PekomeHayembii o6bem go 60 malumHo-
MUCHbIX CTpaHuy; npunoxeHus o 10  MawMHOMUCHLIX CTpaHud, 6ubnunorpadua 20-30
HaMMeHOBaHWUIN, BKNOYasa paboTbl HA MHOCTPAHHOM SI3bIKE.

Bo BBegeHun k BKP Heobxoammo:

- ONpeaenuTb akTyanbHOCTb BbIOPaHHOW TeMbl (T.€. OUEHUTb 3Ha4YyeHue npobnemMbl C TOYKK
3peHNsa COBPEMEHHOW Haykn U OTMETUTb 3HAYMMOCTb €€ UCccrneoBaHus);

- chopmynupoBaTh Lerb U 3agaqn uccreaoBaHns;

— MPUBECTWN aHanu3 nuTepaTypbl N0 Npobrieme nccrneaoBaHns;

— yKkasaTb OObeKT 1 NpegMeT NnccnefoBaHus.

B ocHoBHOWM 4acTu dpopmMupyeTcss MOHATUWHBIA annapaTt, Wcnonb3yembii B paboTe;
NPUBOAATCA NOCTAHOBKA 3aadn, ee NPOeKTHOE pelleHne U peanusauus.

B 3aknouyeHun opmynupytoTcs BbIBOAbI;  OAKOTCA MNpPaKTUYECKME peKkoMeHOauuu;
HamMe4varTCs NepcnekTUBbLl UCCNeaoBaHUS.

Cnuncok nutepaTtypbl COOEPXKUT NepeveHb U3y4eHHOM U ynoMmnuHaemomnm B Tekcte BKP nu-
TepaTtypbl No npobneme.

B npunoxeHusix npuBogMTca NonHbIA NepedeHb npumepos, obpasuyos, Tabnuu, rpa-
UKOB, TUCTOrpamMm, OTpaxkalLWmx pesynbTaTbl MCCNEeA0OBaHUS; UCXOAHbIE TEKCTbI pa3pabo-
TaHHbIX NPOrpaMMHbIX NPOAYKTOB.

CtpaHuubl Tekcta BKP 1 BKNHOYEHHbIE unnocTpaumm n Tabnuubl AOSMKHbI COOTBETCTBO-
BaTb opmaTty A4. [lonyckaeTca npumeHeHue dopmaTta A3 npu Hanuumm 60MbLIOro Konude-
ctBa Tabnuy 1 unncTpaunn gaHHoro dgopmarta. BKP gomkHa ObiTb BbIMOSIHEHA MeYaTHbIM
CnocoboM C MCNosib30BaHNMEM KOMMbKOTEPA U NMPUHTEPA Ha OAHOW CTOpoHe Nucta 6enon Gyma-
m popmaTta A4 yepes nonTtopa MHTepBana. LiBeT wpudta gormkeH ObiTb YepHbIM, UHTEpPBAn —
NnoslyTopHbIN, rapHutypa — Times New Roman, kernb 14 nyHkTOB, ab3auHbin oTcTyn — 1,25 MM.
Tekct BKP cnegyeT nevataTb, cobntogas cnegywowue pasmepsbl nosneun: nesoe - He meHee 30
MM; npaBoe — He MeHee 10 MM; BepxHee - He MeHee 15 MM; HUXHee - He meHee 20 MM.

PaspeliaeTtca mncnonb3oBaTb KOMMNbIOTEPHbIE BO3MOXXHOCTU aKLEHTUPOBAHUA BHUMAHUSA
Ha onpedeneHHbIX TeEpMUHaAX, hopmynax, TeopemMax, NPUMEHsst WpPUATbl Pa3HOW rapHUTYPbI
unu KypcmB. KayecTBoO HaneyaTtaHHOro TeKCTa M oPopMIeHUs UANKCTpaLmi, Tabnuy JOMKHO
yOoBneTBopsaTb TpeboBaHMo Mx YeTkoro BocnpousseaeHuns. B BKP formkHbl ObiTb YeTkne nu-
HuK, BykBbIl, UMdpPbl U 3HakW. Haknenku, nospexaeHus nuctoB BKP, nomapkn He gonyckatoTcs.
Tekct BKP (BmecTe ¢ npunoxeHusiMn) 4ormkeH 6biTb NnepenneTeH.



13.4. Pe3ynbTatbl 00y4YeHuUs, XxapakTrepusyrowme roToBHOCTb BbINyCKHUKA K npodeccuo-
HarbHOW AeATEeNbHOCTU, NpoBepsieMble Ha 3awmTte BKP:

Koabl komneTeHumn

(obwenpocpeccuo- PesynbTatbl 06y4eHus Mpumeta-
HanbHbIX, Npodgec- Hue
CMOHAIbHBbIX)
OlK-1 CnocobeH | 3Hamnb: OlK-1.1;
nucnonb3oBatb No- | - oyHAAMEHTanbHbIe 3aKOHblI NPUPOAbl, siBNeHus n npoueccol B | OMNK-1.2;
NOXEHMS, 3aKOHbl U | CTPYKTypax, NCNOMb3YHOLNXCA Npu pa3paboTke anemeHToB 1 npu- | OMNK-1.3
mMeToabl ecTte- | 6GopoB MUKPO- U HAHOJNEKTPOHUKY;
CTBEHHbIX HayKk W | Ymems:
mMaTemMatukn  ang | - NPUMEeHSATb PU3nYecKkMe 3akoHbl U MaTeMaTuyeckne MeToabl
peLleHus 3ajay | AnNs pelleHus 3agad TeopeTUHECKOro M MpUKagHOro Xxapakre-
UHXeHepHon pea- | P&
TeNbHOCTH - MCNONb30BaTb MOSIOXEHWS, 3aKOHbI U METOAbl €CTECTBEHHbIX
HayK ONSa peLleHns MHXeHepHbIX 3adad B cdepe npodeccuno-
HanNbHON OeATEeNbHOCTU
Bnademe:
- NepegoBbiM OTEYECTBEHHbIM U 3apybeXHbIM OMbITOM B MpO-
deccmnoHanbHom cepe AeAaTensHOCTH;
- HaBblkaMn 0BOCHOBaHHO BbIOUpATb TeopeTU4eckne U Kcne-
pPUMEHTanbHble METOAbl U CpeacTBa pelueHns chopMynnpoBaH-
HbIX 3a4au
OlK-2 CnocobeH | 3Hamnb: OlK-2.1;
CaMOCTOSITENbHO - MeToAbl MaTemMaTMyeckoro MogenvposaHus obbekToB Mukpo- | OlK-2.2;
NPOBOANTL  3KCMEe- | U HAHO3NEKTPOHUKMK OriK-2.3;
puUMeHTanbHble UC- | YMems: OriK-2.4;
CnefoBaHUA W WUC- | -  apryMEeHTMPOBaHHO  3awmwaTtb  pesynbTatbl  HaydHo- | OlK-2.5
nonb3oBaTb OCHOB- | NPAKTUYECKMUX WCCIenoBaHUM;
Hble npuemMbl 06pa- | - HaxoaUTb U KPUTMYECKM aHanmM3MpoBaTb Hay4HO-TEXHUYECKYHO
OOTKM M NpeacTaBs- | MHGOPMaUUo, HEOOXOANMYIO OIS pelleHns NOCTaBfieHHOW 3a-
NeHnsa MOMyYeHHbIX | Aayun
JaHHbIX Brnadems:
- cnocobamn 1 metogamm obpaboTkn 1 nNpeacTtaBneHUs nosny-
YEHHbIX [JaHHbIX N OLEHKN MOrpeLlHoOCTM pe3ynbTaToB M3mepe-
HUN
OlK-3 Bnapeet | SHamsb: OlK-3.1;
MeTogamMu MOucka, | - COBpeMeHHble MHPOPMaLIMOHHBLIE TEXHOMOMNN; OrK-3.2;
XpaHeHus, obpa- | - aBneHns 1 Npouecchbl B HAHOCTPYKTypax, ncnonbaytowmxca npu | OMK-3.3
60TKM, aHanuM3a wu | pa3paboTke aNeMeHTOB M NPUGOPOB HAHOINEKTPOHUKMY;
npeacTaBneHns B | - NepeaoBOM OTEYECTBEHHbLIN U 3apyOexHbI ONbIT  pelleHus
Tpebyemom  op- | HAY4YHO-TEXHMYECKUX 3aday B 00MacTn HAHOINEKTPOHUKN;

mMaTe WHpopmauum
N3 pasnu4YHbIX WUC-
TOYHMKOB U1 6a3
JaHHbIX, cobntogas
npv 3TOM OCHOBHbIE
TpeboBaHus WH-
dopMaLMOHHON

©esonacHocTH

Ymems:

- MCnonb3oBaTb COBPEMEHHbIE WMHMOPMALVOHHbIE TEXHOMOrMn
OS5 NOBbIWEHNs 3 EKTUBHOCTU BbINOSHAEMbIX UCCreA0BaHNN B
npodeccmoHanbHon cepe AeATENbHOCTY;

- MPUMEHATL MHAOPMAaLMIO ONS PELUEHUS HXXEHEPHbIX 3a4au;

- NPUMEHSATbL COBPEMEHHbIE METOAbI NMOoMCKa, XpaHeHusi, 0bpaboT-
KW, aHanusa u npegcraeneHust B Tpebyemom cdopmarte nHdopma-
unu;

Bnadems:

- COBpPEMEHHbLIMU MHGOPMALIMOHHBIMU TEXHOMOMNSIMIN




OlK-4 CnocobeH | 3Hamsb: OrikK-4.1;
NOHUMAaTb MPUHLN- | - COBPEMEHHbIE UHTEPAKTMBHLIE MporpaMmHble komnnekcbl ana | OlMK-4.2;
nbl paboTbl coBpe- | CO3OaHUA U PedaKTUPOBaHUA TEKCTOB, n3obpaxeHun n yepte- | OlK-4.3
MEHHbIX MHJOPMa- | Xew;
LMOHHbLIX TEexHomno- | YmMems:
M U ucnomnb3oBatb | - MNPUMEHATb COBPEMEHHLIE WHTEPaKTUBHbIE NPOrpaMMHble
WX OnA  pelleHns | KOMMMEKChbl ANsi CO3[aHns U pejakTUpOBaHNs TEKCTOB, n3006-
3agay npodeccuo- | PXKEHWIA 1 YepTexeit
HanbHoOil pesTenb- | B71@0ems:
HOCTU - COBPEMEHHBLIMM KOMMBIOTEPHLIMM TEXHOMOIMAMM Ansi NoAro-
TOBKW TEKCTOBOW, rpauyeckon, NpOeKTHO-KOHCTPYKTOPCKON W
NPON3BOACTBEHHO-TEXHOMNOMMYECKON [OKYMEHTaUUNM B CBOEK
npegMeTHon obnacTu
OlK-5 CnocobeH | YmMems: Ol1K-5.1;
paspabatbiBaTb an- | - ocywecTBnaTb Bblbop Hambonee ontumanbHbiXx nNpuknagHbix | OMK-5.2;
rOpUTMbI U KOMMbIO- | MPOrPaMMHbIX MaKeTOB ANsl pelweHus 3agady npoektupoBanusa | OlK-5.3
TEpHble  nporpam- | UMAPOBbLIX U aHANOrOBbIX 31IEMEHTOB;
Mbl, MPUroAdHble ANs | - NPUMEHSATb MaTeMaTUYECKUA annapaT ANs PeLEHNst UHXeHep-
NpPaKTU4eCKoro HbIX 3a4a4 B 0611aCcTV MUKPO- U HAHOSMNEKTPOHUKM;
NPUMEHEHNsI - paspabaTtbiBaTb NporpaMMHO-mMaTeMaTuyeckoe obecnedeHue,
npurogHoe Ansi NPakTU4eCcKoro NpMMeEHeEHNS.
Bnademe:
- COBpPEMEHHbIMM MporpaMmHbiMu cpeacteamu (CAD) mopenu-
pPOBaHNSA, OMTMMAanbHOrO NPOEKTUPOBAHUS M KOHCTPYMPOBAHMUS
NpnMbOpOB, CXEM N YCTPOWCTB SNEKTPOHUKM M HAHOSNEKTPOHMKM
pa3nMYHOro YHKLUNOHANbHOrO Ha3HaAYeHUs.
MK-1 CnocobeH | 3Hameb: MK-1.1

BbIMONHATL pacyeT
N NPOEKTUpPOBaHME
SMEKTPOHHbIX  MpU-

bopoB, cxem U
YCTPOWCTB pasnuy-
HOro dyHKUMO-

HanbHOro HasHauve-
HWSi B COOTBETCTBUU
C TeXHUYeckum 3a-
AaHMeM C UCMonb-
30BaHMEM CpeacTB
aBToMaTM3auun

NPOEKTMPOBaHWS

- MeToAbl pacyeTa, NPOEKTMPOBAHMS, KOHCTPYMPOBaHMSA U MO-
AepHU3auumn 3NeKTPOHHOW KOMMOHEHTHOM 6a3bl C MCMNoNb3oBa-
HMEM CMCTEM aBTOMAaTU3MPOBAHHOIO NMPOEKTUPOBAHUSA N KOMIMb-
IOTEPHbIX CPEeACTB;
- (husnyeckme ocHoBbl paboTbl ANEKTPOHHOW KOMMOHEHTHOW Oa-
3bl; TEXHOMOMMNIO CO34aHUSI NMPUOOPOB MUKPOINEKTPOHWUKM; KOH-
CTPYKLMIO U TOMOMOINI0 3NEKTPOHHOM KOMMOHEHTHOM 6a3bl
Ymems:
- MCnonb3oBaTb anropuTMbl PELUEeHUst MPaKTUYeCKUX 3agad C
NPYMEHEHNEM COBPEMEHHbIX S3bIKOB MPOrpaMMMpoOBaHms;
- OCyLLecCTBNATb hopManmsaumio n anroputmMmnsaumio PyHKUMOo-
HUPOBaHWS UCCreayeMOon CUCTEMBI;

Bnademe:
- COBpeMeHHbIMM nporpammHbiMu cpeacteamu (CAD) mogenu-
pPOBaHUSA, ONTUMaNbHOMO MNPOEKTUPOBAHUS U KOHCTPYMPOBAHMS
nNpnbOopOoB, CXEM N YCTPONCTB 3NEKTPOHUKM N HAHOINEKTPOHUKM
pPas3fMYHOro (PyHKLMOHANBLHOrO Ha3Ha4YeHus;
- HaBblkaMn pa3paboTKM apXUTEKTYpbl U34ENUA MUKPO- N HAHO-
9NEKTPOHUKM;




MK-2 CnocobeH | SHamsb: MK-2.2
BbIMOMHATL  MOAe- | - OCHOBbI CXEMOTEXHUYECKOro MOAENNPOBaHMS MK-2.3
nupoBaHue ane- | Ymems:

MEHTOB WHTerpanb- | - 000CHOBaHHO BbIGMpaTb Martepuanbl AN M3genuin TBepao-

HbIX CXEM W MPUHU- | TENbHOW 3NEKTPOHMKM

MaTb peweHuss o6 | - hopMynMpoBaTb TEXHOJOIMYECKME W TEXHUYECKME YCIOBUS
YTOYHEHMM MNEPBUY- | MPON3BOACTBA M3OAENNA SNEKTPOHUKM B YCIOBUSAX KOHKPETHOrO

HOMO CXEeMOTEXHU- | NPOM3BOACTBEHHO-TEXHOOIMYECKOro LKA,

yeckoro onucaHusa | Bnademsb:

Ha OCHOBe pe3yrb- | - HaBblKaMW CXEMOTEXHMYECKOro MOAENMPOBaHUS 3NEeMEHTOB

TaToB aHanus3a WU | UHTerpanbHbIX CXeM

Bepudpukaumm  pe-

3ynbTatoB MoOAenu-

poBaHus

MK-3 CnocobeH | Ymems: MK-3.1
BbINOMHATL PaboThl | - COCTaBMSATb TEXHONOrMYECKU MapLUpyT, pa3pabaTbiBaTb Mo-

no TexHonorvye- | PSOOK MOOMNEpPaLMOHHOrO BbINOMHEHUS paboT n odopMnaTb

CKOVA noarotoske | MapLUpyTHble KapTbl M3rOTOBNEHMS n3nennin MUKPOIMEKTPOHU-
npoussogctea ma- | M ,

Tepvanos 1 wusge- Bnademe:

AR GNEKTPOHHOI | ~ H?BbIKaMVI BblOOpa KOHCTPYKLUMOHHbBIX MaTtepuanos Ans msge-

—— NN MUKPO3NEKTPOHMKM

MK-4 F'oToB opraHu- | 3Hampe OCHOBHbIE TEXHOSOTMYECKNE onepauun. MK-4.3
30BbIBaTb METPOSIO- | YMempb roToBUTbL NPEANIOXKEHUS MO MOBbLILLIEHUIO TOYHOCTU TEXHO-
rmyeckoe obecne- | NOrMYEeCKUX onepauuni, npeaynpexneHnto n yctpaHeHuto Gpaka

YeHne  npou3BOA- | NPU U3rOTOBNEHUN U3OENTUIA MUKPOITIEKTPOHUKNA.

cTBa maTepuanoB u | Bnadems MeTponorndyecknum obecrneyeHmemMm nporsBoacTBa maTe-
n3nennin 3nekTPOoH- | puanoB v U3Oennin 3NEeKTPOHHOW TEXHUKM.

HOW TEXHUKMU

MK-7 CnocobeH | Ymemsb BbIBNSATL TEXHOMOIMYECcKMe NpobnemMbl, BO3HUKAKOLLNE B MK-7.3
NPoBOAUTL  TEXHO- | Npouecce NPOn3BOACTBA U3AENUIA MUKPOINEKTPOHNKA

norn4eckne npo- | Bnadempe HaBblkaMy PELLEHUS] TEXHONMOIMMYECKNX npobrem, BO3-

Leccbl  MPOU3BOA- | HMKAOLLMX B NpoLiecce NPoOM3BOACTBA U3OENMIA MUKPOINEKTPOHU-

CcTBa mMaTepuanoB U | ky

n3nennn 3neKTPoH-

HOW TEXHUKMU

13.5 MNpoueaypa 3awmtbl BKP n MeToanyeckme pekomeHgauum ans ctygeHrta

Mpouenypa 3awmtsl BKP perynupyetca nonoxeHunem «I1 BI'Y 2.1.28 — 2018 lNonoxeHue
O nopsiake NpoBeAeHVsi roCyNapCTBEHHOW WUTOrOBOW atTecTtaumm no obpasoBaTeribHbIM MPo-
rpaMmmam BbicLlero obpasoBaHus — nporpammam 6akanaspuaTta, nporpammMmam cneuuanuteTa u
nporpaMmmamMm maructpatypbl BopoHeXCcKoro rocygapCTBEHHOro yHuBepcutetTay. [1pomexyTou-
Has aTTecTaumsa No BbiNOMHEHMO 1 3awmTe BKP ocyliecTBnseTca ¢ NOMOLLbI TEKYLLMX OT4Ye-
TOoB oby4atowlerocs nepeq pykosoantenem BKP no pasgenam BoinonHeHus BKP.

TemaTtuka BKP paspabaTtbiBaeTcs kadenpon (B cnydae Bble3gHOro BbinoriHeHus BKP -
COBMECTHO C oTaenamu, nabopartopusimu npeanpuaTud, asnstowerocs 6ason BbINONHEHUS
BKP) n yTBepxxgaeTtcsa Ha 3acefaHum Y4YeHoro coseTa (pmsnyeckoro pakynbteTa no npeacras-
neHuvto 3aseayrowero kagenpon. [Ana noarotoskn BKP 3a obGyyarowmmea pacnopskeHmem ge-
KaHa 3akpennsietca pykosoautens BKP 13 uncna HayyHo-negarornyecknx paboTHUKOB YHU-
BepcuTeTa 1, Npy He0BXO4MMOCTU, KOHCYNbTaHT. PykoBoauTenb nepen Havyanom BbIMNOSIHEHUS
BKP BbigaeT 3agaHune obyvatowemyca (MpunoxeHne 1), paspabaTtbiBaeT COBMECTHO ¢ 0by4a-



lowmMmcs KaneHgapHoii rpacduk BoinonHenms BKP, pekomeHayeT Heobxooumble CrnipaBoYHble
Martepuansl U nuTepartypy.

BKP npegctasnsetr cobon BbINONHEHHYO oby4varowmmcs paboTy, AEMOHCTPUPYIOLLYIO
YPOBEHb MOArOTOBMIEHHOCTU BbIMYCKHMKA K CAMOCTOATENBHOM NPOodeccMoHanbHON AeAaTenbHo-
CTW.

TpeboBaHus k oopmneHnio BKP onpeaenstoTcs dakynbTeTOM B COOTBETCTBUM C OEWN-
cTByrOLWMMM cTaHgapTamMu. TutynbHbin nnct BKP odopmnsaeTcs B cootBeTcTBUM C [Npunoxe-
Huem 2. otoBHOCTb BKP K 3awwmTe onpeaensieTcs pelleHnemM 3acegaHusi kadpenpbl He no3a-
Hee, YeM 3a 2 HeJenn 0 YCTaHOBIIEHHOW AaTbl 3aLluUThI.

MoarotoeneHHas BKP o6sa3aTtenbHo fomkHa 6biTb NpoBepeHa Ha 06bEM 3aMMCTBOBaHMS,
B TOM YMCIlie coaepXaTenbHOro, BbIIBIEHNA HENPABOMOYHbLIX 3auMCTBOBaHUA. MUHUManNbHbIV
npoueHT opurmHanbHocTn BKP ycTaHaBnuBaeTcs pelleHnem Y4yeHoro coBeTa (pakynbTeTa.
BKP noanexat pasmelleHutio Ha obpasoBaTenibHOM nopTane «3NEKTPOHHbIA YHUBEPCUTET
BIry» (www.moodle.vsu.ru), 3a ucknoveHmem tekctoB BKP, cogepxalinx cBeaeHusi, cocras-
nsowme rocyaapCcTBeHHY0 TanHy, 40 ee 3awnTbl. Obyyatowmnnca caMoCcToaTeNbHO pasmeLlaeT
dannbl ¢ Tekctom BKP B hopmate PDF. OTBeTCTBEHHOCTL 3a NpoBepKy Hanmyus BKP Ha 06-
pasoBaTesfibHOM nopTtasne « ANeKTPOHHbIV YHUBEPCUTET» HeceT 3aBeaylowmnmn kadeapon.

lMocne 3aBeplleHns NOAroTOBKM OByYaroLMMCs BbIMYCKHOW KBanudukaumoHHoW paboTbl
pykoBoauTens BKP odopmMnseT nMcbMeHHbIN 0T3bIB 0 paboTe oby4atollerocs B nepmnos noaro-
TOBKW BbIMNYCKHOM KBanudukaumoHHon pabotsl (MpunoxerHne 3). BKP 6akanaBpa He peleH3un-
pyetca. Obyyarowmica gomkeH bbiTb 03HAKOMIEH C OT3bIBOM He no3gHee, Yem 3a 5 kanes-
AapHbIX gHen 0o oHs 3awmntbel BKP.

Mpoueaypa 3awmTbl Kaxgoro obyyatoLleroca npegycMmaTpmBaer:

— NpeacTaBneHne npeacegatenemM rocygapCcTBeHHOM aTtTectaumoHHon komuccuen (FAK)
oOyuvatoulerocs, ornawieHne Temol ero pabotol, pykosogutensa BKP;

— pokrnag no peaynbtatam paboTbl (C aKLEHTOM Ha COOCTBEHHbIE NCCNefOoBaHuUs, pacyeTbl
N pesynbTaTbl);

— BOMpPOCHI 3aLuULaroLLeMycs;

— BbICTYNsieHne pykosoautens unu ornaweHune cekpetapem IN'AK ero otabisa Ha BKP;

— amckycena no BKP;

— 3aKIMYUTENBHOE CNOBO BbINMYCKHUKA.

Mo okoH4aHuM 3annaHnpoBaHHbIX 3awuT BKP TAK npoBoguT 3akpbiToe COBeLLaHue, Ha
KOTOPOM OnpeaenstoTcs OLUEHKM MO LUKane «Omu4yHO», «XOpOoLUO», «yOOBMNEeTBOPUTESTbLHO» U
«Heyd08/1emeopumesibHO».

13.6. ®oHA OLEeHOYHbIX cpeacTB Ana 3awmTtbl BKP

13.6.1. NMpumMepHbLIN NepeYeHb BONpPocoB Ha 3awuTte BKP
1. Kakue dmsmyeckme sBneHuUs/npoueccbl pacCMOTPEHbl B MPOBOAUMBIX — UCCNeLOBaHUSX

(OrkK-1)?

2. Kakve meTtogbl MmatemMaTU4eCKOro MogenMpoBaHusa ucnonb3osaHbl B Bawen pabote (OlK-1,
MK-1, MNK-2)?

3. O6bACHMTE NOSyYeHHbIe 3aBUCMMOCTU NapameTpoB nccnegyembix oobvektos (MK-1).

4. Kakue vH(OpMaLMOHHbIE TEXHOMOMMN Ucnonb3oBaHbl Npu BbinonHeHnn BKP (OlK-3, Or1K-
4)?

5. Kaknmu kputepusamu Bblibopa npuknagHoro nporpammHoro obecneyveHns Bbl pykoBoACTBO-
Banucb npu nposeaeHun nccnegosanunm (OrK-3, OMK-4)?



6. B 4em npeumyLiecTBa/He[oCTaTkM MCNOMb30BaHHOro/paspaboTtaHHoro Bamu nporpamMmmHoro
obecneyeHns (OlK-5)?

7. OueHuTe NOSTHOLEHHOCTb U 3(P(PeKTUBHOCTL NpoBeaeHHbIX Bamu nccnegosanum (MK-2).

8. Kakue cumsnyeckne ssneHus (npoueccol) BAUAKOT Ha uccnegyemble napametpbl (OMNK-1, MK-
1)?

9. CpaBHUTe NosyYyeHHble pesyrnbTaTbl C JAaHHbIMKU, MOMyYeHHbIMKM Bamu Ha ocHoBe aHanusa
nuTepaTypHbIX U NATEHTHbIX MCTOYHMKOB (Orl1K-3).

10. Kakne metoapbl CTaTUCTMYECKOro aHanu3a NosfyvYeHHbIX pe3yrnbTatoB Bbl Mcnonb3oBanu B
paboTte (OlK-2)?

11. Kakne Kputepum onTuMmmnsauum napameTpoB obbekTa Balwero npoektmposaHusi BbibpaHbl C
y4yeToM 3agaHHbIX TpebosaHun (MK-2)?

12. B yem npenmyliectBa U HegocTaTkm paspaboTaHHbix B Bawen pabote yctponcTts (npo-
rpaMmHoro obecnedeHuns, TeXHONornm, NpMbopos, cMcTemM) anekTpoHHon TexHukn (OrK-5, MK-1
- MK-4, MK-7)?

13. B yeM npaktmnyeckasi 3Ha4MMOCTb BbINONHEHHbIX nccnegoBanun (MK-3 — MK-7)?

14. Kakme BO3MOXHble HanpasreHust byaywmx mccrnegoBaHum no gaHHon tematmke (OlK-3,
MK-7.3, MNK-1.1)?

15. YT0 BbLINONHEHO B NpeacTaBneHHon paboTte Bamu (Ol1K-2)?

16.KakoBa abpeKTMBHOCTb BbIOpaHHOrO MeToda pelueHnsa noctasneHHon 3agayun (MK-2)?

17. Kak mncnonb3oBaH NepefoBOM OTEYECTBEHHbIN M 3apybexHbl OnbiT B pelleHun Baluen
Hay4HO-TexHuyeckon 3agayum (OlK-4)?

13.6.2. Kputepuu un wikana oueHMBaHusa pesynbtatoB BKP

CooTHOLWEHMe WKanbl OueHnBaHNA pe3ynbTatoB 3awmnTbl BKP 1 ypoBHS nogrotToBneHHOCTU
obyuyatoLerocs K peLeHmo npodeccmoHanbHbIX 3aaay:

Kputepun

LLIkana oueHnBaHus, 6annsl
OLEeHMBaHuA

AkTyanbHocTb n oboc-
HoBaHWe BbibOpa TEMBI,
eé TeopeTuyeckas
n/nnn npakTnyeckas
3HAYMMOCTb

2 — B BKP nonHo n aprymeHTMpoBaHO NpeacTaBrieHa akTyanbHOCTb UC-
cnegoBaHus, packpbiTa cTeneHb U3y4eHHOCTM TeMbl, COOPMYNMPOBaHbI
uenb, 3agavv, obbekT, npegmeT, MeToAdbl uccrieqoBaHnsi, 060CHOBaHbI
npakTnyeckas n TeopeTnyeckas 3Ha4MMOCTb paboThl;

1- B BKP oTpaxeHa akTyanbHOCTb UCCrefoBaHus, OT4acTW packpbiTa
CTeneHb U3y4YeHHOCTN TeMbl, HeJOCTaTOYHO NOMHO 060CHOBaHbI NPaKTU-
yeckas U TeopeTudeckas 3Ha4YMMOCTb PaboThbl, UIMEKTCS HEKOTOPbIE He-
TOYHOCTM Npu PopMynupoBKe Lenn n 3agad, obbekra u npegmeTa, me-
TOO0B UCCIef0oBaHNS,;

0 — B BKP cnabo oTpaxeHa akTyanbHOCTb WUCCNeaoBaHWUs M CTENeHb
N3y4YEHHOCTN TeMbl, OTCYTCTBYeT OBOCHOBaHWE TEOPEeTUYEeCKON U npak-
TUYECKOM 3HaYMMOCTU TeMbl WUCCMEeAOBaHUSA, HEBEPHO Uenb, 3agayu,
06beKT, NpeaMeT, MeToAbl NccneaoBaHus

CTpyKTYpMPOBAHHOCTb
paboThl

2 — BKP xopoLlo cTpyKkTypupoBaHa, U3roXeHne NormyHo, AokasaTenbHo,
COOTBETCTBYET HAy4HOMY CTUSIIO;

1- BKP vmMeeT HeKkoTopble CTPYKTYPHblE HEQOCTATKU, €CTb OTKNOHEHUS B
NOrNKe N3N0XeHUsa 1 CTune;

0 — BKP nnoxo cTpykTypupoBaHa, U3foXeHne maTtepuana He COOTBET-
CTBYET Hay4HOMY CTUIHO, HEMOTMYHO

Ctunb KM NOrMYHOCTL
N3N0XXeHnA

2— nsnoxeHne BKP nornyHo, aokasatenbHO, COOTBETCTBYET Hay4YHOMY
CTUNIO;
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1 — B BKP ecTb oTKITOHEHUS B NOMMKe U3NOXEHUSA U CTUSE;
0 — B BKP maTepuan nsnoxeH HeNnormyHo, He Hay4yHblM si3bIKOM

mybuHa aHanusa no-
NyYeHHbIX B Xode npo-
BEAEHHbIX uMccnenosa-
HWUW pPe3ynbTaToB

2— BKP otnuuyaetcsa rnmybuHOM aHanmsa, LWMPOKMM OO30pOM Hay4HbIX
MCTOYHUKOB, B T.4. 3apybexHbIX, yMEHMEM KPUTUYECKN OLleHMBaTb MaTe-
pwarn;

1 — aHanua martepwuana, npoeeaeHHbIn B pamkax BKP, sasnseTtca Hepo-
CTaTOYHO rMy6OKUM U KPUTUYECKUM;

0 — aHanu3 maTepuana, npoeefeHHbIN B pamkax BKP, asnseTcs Herny-
BOKNM N HE KPUTUYECKNM

CooTtBeTcTBME  MeEXAY
LensiMu, copepXxaHvem
n pesynetatamu BKP

2 — uenb BKP nonHocTbio 4OCTUMHYTA, coaepkaHue n pesynbTaTbl pabo-
Tbl OTPaXalT NyTU U MeTOAbl ee OOCTUXKEHUS;

1 — uyenb BKP B OCHOBHOM JOCTUrHyTa, HO coAepXaHuwe u pesynbTaTbl
paboTbl OTpaxarT NyTU N METOAbl ee OCTUXKEHUS NULb 0TYacTw;

0 — uenb BKP pgocTturHyta He NOMHOCTLIO, COAEp)KaHMe U pes3ynbTaThl
paboThbl HE OTPaXaKT NYTU U METOAbI €€ AOCTUKEHMUS

[loCTOBEPHOCTL  BLIBO-
[0B

2 - BbIBOAbl JOCTOBEPHbI.

1 - BblBOAbl AOCTOBEPHbI, UMEKOTCS MOMPELUHOCTN MO OTAENbHbIM NOKa-
3arensim.

0 - BbiBOAbI HE B NOMHOW Mepe A0CTOBEPHbI, MMETCS MOrpeLlHOCT No
psay nokasartenew, Unv BbiBoAbl HE JOCTOBEPHbI

Odbopmnenmne BKP

2 - 'padhunyecknin maTepman NosIHOCTLIO pacKpbIBaeT coaep)KaHne TeMbI
paboThbl.

1 - M'padhmnyecknin matepman NOMHOCTLIO PacKpbIBAET coaepXaHne Tembl
paboTbl. Ho nmeroTcst HETOUHOCTU B OCPOPMITEHMMN.

0 - lpadmyecknin matepmnan He MOSIHOCTbID pacKpbiBaeT cogepxaHue
TeMbl paboTbl, UMEKTCA HETOYHOCTWN B OPOPMIEHNMN.

KauectBo npencras.-
neHns goknaga u ypo-
BEHb OTBETOB Ha BO-
npochbl

2 — BO Bpemsl 3alMTbl CTYAEHT NPOAEeMOHCTpupoBan rnybokne 3HaHus
No Teme BbINyCKHOW paboTbl, HarnsgHo 1 nonHo npeacrtaswun BKP, uc-
YyepnbiBatoLLle OTBETUIT HA BOMPOCHI YNIEHOB KOMUCCUN;

1 — BO BpeMs 3alnTbl CTYAEHT NPOAEMOHCTPMPOBANl HE4OCTaTOYHO rhy-
OoKue 3HaHUS MO TEME BbIMYCKHOM paboTbl

0 - npu npeacTtaBneHmmn paboTbl BbIN HACTUYHO NPUBSA3AH K KOHCNEKTY

bubnnorpadus nc-
NoNb30BaHHbLIX UCTOM-
HWKOB

2 - KonunuectBo ncrtovHmkoB 6onee 10, Bce OHM UCNONb30BaHbI B paboTe,
CTYOEHT NErko MoXeT NepPeyuncnnTb N KpaTKo UNOXNUTbL CoaepKXaHne uc-
NOnb30BaHHbIX UCTOYHUKOB.

1 - KonnyecTtBo nctoyHmkoB 6onee 10, He BCe OHM MCNOMb30BaHbI B pa-
ooTe.

0 - Ncnonb3oBaHO MeHee 3 NCTOYHMKOB, CTYOEHT 3aTpyaHSeTcs B U3Mo-
XXEeHUM coaepKaHns NCNOoNb30BaHHbIX MCTOYHUKOB.

PekomeHgaumn k ony6-
JTINKOBaHUIO uvnn
BHEpPEHUIO

2 - PexomeHgyeTcs K onybnmnkoBaHuio, U/vnm ncrnosib3oBaHunio B y4ebHOM
npouecce, U/unu BHeOPEHUIO.

1 - PekomeHayeTcs K ony6rMkoBaHuio, U/Mnm ncnornb30BaHuio B y4ebHOM
npouecce, N/Mnn BHeSPEHUIO.

0 - Het

13.6.3. MeToanyeckue MaTepuanbl, onpegendrowue npouenypbl oleHNBaHUA:

Mo Bcem kputepmam kaxabin uneH NOK BbicTaBnseT Gannbl, KOTOpble B AanbHENLWeM

CYMMUPYHOTCSI.

NogBeneHne utoros: ong nepesona G6annos B TPAaOUUMNOHHYIO LUKally oueHnBaHnA MOX-

HO MCNONb30BaTb CreayoLne KpUTepuK:
MeHee 7 6annoB — «HeyA08/1emeopumesibHoy,
10-7 6annoB — «ydoesiemeopumersibHO»,
15-11 6annoB — «xXopowoy,
20-16 6annoB — «OMJ/IUYHOY.
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NToroBas oueHka onpeaensieTcs kak cpeaHss apupmeTnyeckas Bcex MHANBMUAYanbHbIX

oueHok yneHoB '3K.

B cnopHom crniyvae peluaroLwunm rosioc UMeeT npencenaresic KOMUCCUN.
PesynbtaTthl 3awmTel BKP 06bsaBnstoTca obyvatowmmes B TOT XKe AeHb nocrne ogopmie-

HUA NMPOTOKOJ10B 3acenaHund F'AK B YCTaHOBJ1IEHHOM nopsAaAke U BHOCATCA B 3a4E€THbIE KHUXXKU U
BegomocTtn. OueHka «Heyc?oenemeopumeano» BHOCUTCA TOJIbKO B B€OOMOCTb. Henocpe,u,-
CTBEHHO nocne 3awnTbl BKP B neyatHom u AJIEKTPOHHOM BuMAaX nepenarnTcd Ha XpaHeHne B

TeyeHue 5 neT Ha Kadegpe.

13.7. MNMepeyeHb y4yeOHON nNuTepaTypbl, pecypcoB cetu «AHTepHeT», HeoGXxoAMMBIX ANA

NoAroToBKM K 3awimTe U npoueaypbl 3awmtbl BKP

a) ocHOBHas nutepaTypa:

Ne n/n MNCcToYHMK

1

Hosukoe HO.H. MoaroToBka 1 3awumta 6akanaBpckon paboThl, MarucTepckon amccepra-
UuKn, OUMNNIOMHOro npoekrta: yvyebHoe nocobue/ WspatenbctBo "JlaHb" 2018. — 32 c.
https://e.lanbook.com/book/103143?category=43749.

Cepreee B. A. OnemeHTbl 1 YyCTPOMCTBA HAHOIMEKTPOHUKU: Y4yebHoe nocobue / B.A.
CepreesB. - YNbsAHOBCKUA roCcyJapCTBEHHbIN TeXHMYECKUn yHuBepcuteT, 2016. — 137 c.
[OnekTpoHHbIN pecypc. 9bC JlaHb] (HeorpaHMYeHHbIV goctyn).
https://e.lanbook.com/book/165019.

AcxakoB C. U. OcHoBbl Hay4HbIX MUccriegoBaHuin: yyebHoe nocobue / C.U. AcxakoB. —
KapayaeBo-Yepkeccknin rocygapCcTBeHHbIN yHuBepenteT umenn Y.[. Anvesa, 2020. —
348 c. [OnekTpoHHbIn pecypc. OBC JlaHb] (HeorpaHW4eHHbIM  JOCTYyN).
https://e.lanbook.com/book/161998.

PbikkoB U. B. OCHOBLI Hay4HbIX UCCIieA0OBaHN 1 n3obpeTaTenbCcTBa: y4ebHoe nocobue
ansasysos/ WUsgatennbctso "[laHb", 2020. - 224 c. . [OnekTpoHHbIN pecypc. IBC JlaHb]
(HeorpaHuyeHHbIn goctyn) https://e.lanbook.com/book/1458487 category=43749

0) gononHuTenbHasa nuTeparypa:

Ne n/n

MNcToYHUK

FOCT 7.32-2017.0T14eT O HayyHo-uccriegoBaTenbckon pabote. CTpykTypa u npasuna
odhopmnenus [TekcT] = The researchreport. Structure and rules of presentation : mexrocy-
AApCTBEHHbIM CTaHA4apT @ u3gaHwe oduumanbHoe : BBedeH npukasom degeparbHOro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuio n Metporiormn oT 24 oktabpsa 2017 r. Ne
1494-cTt B KayecTBe HauuoHanbHoro crtaHgapTa Poccunckon degepaumn . B3aMeH
FOCT7.32-2001 : pata BBegeHus 2018-07-01 / paspabotaH deneparnbHbiM rocygap-
CTBEHHbIM BIOIKETHBIM yyYpexaeHnem Haykn "BcepoCCUNCKUN MHCTUTYT Hay4YHOW U TEXHU-
Yyeckon MHopmauumn Poccuiickon akagemun Hayk" ; [MpuHAT] MexrocyaapCTBeHHbIM CO-
BETOM MO CTaHdapTu3auun, meTponornm n ceptudukauyun.- Mocksa : CtaHgapTUHGOPM,
2017. - IV, 27 c. : Tabn.; 29 cm. - (Cuctema ctaHgapToB no nHdopmauumn, onbnuoteyHomy
n n3garensckomy geny = System of standards on information, librarianship and publishing)

Cuctema ctaHgapToB No nHdopmMauumn, 6ubnmnotedyHomMy 1 nsgartenckomy geny. bubnmo-
rpacpuyeckas ccbinka. Obwme TpeboBaHua 1M NpaBuna coctaBneHuns = System of stand-
ards on information, librarianship and publishing. Bibliographic reference. General
requirements and rules of making : HaumMoHanbHbIM cTaHgapT Poccuickon depepaumm
FOCT P 7.0.5-2008 : BBefeH Bnep.ble : BBegeH 2009-01-01 / degepanbHOe areHTCTBO Mo
TEXHUYECKOMY perynmpoBaHuio n metponornn. - Mockea : CtaHgapTuHdgopm, 2008. - I,
19 c.



https://e.lanbook.com/book/103143?category=43749
https://e.lanbook.com/book/145848
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B) MHAOPMALMOHHbIE 3MNEKTPOHHO-06pasoBaTeribHble pecypchl (oduumnanbHble pecypcbl UH-
TEepHeT):

Ne n/n Pecypc
1 OnekTpoHHag 6ubnuoteka BI'Y https:/lib.vsu.ru
2 OBC «JlaHb» https://e.lanbook.com/
3 YHuepcutetckasa 6ubnunoteka onlinex» https://biblioclub.ru/
4 KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/
5 «PYKOHT» (UTC KoHTekctym) https://lib.rucont.ru/

O6yvatowmmnca oonNoNTHUTENBHO UCMONb3YeT NUTepaTypy, COOTBETCTBYIOLLYIO TemaTuke BKP.

13.8. UHpopmaLMOHHbIe TEXHOMOrnMnU, UCNosnb3yeMble AN NOAroTOBKU K 3aliuTe v npo-
ueaypbl 3awmTtbl BKP, Bkniovas nporpammHoe obGecrneyeHue U UHGpOpPMaLMOHHO-
CnpaBOYHble CUCTEMbI

OneKTpOHHbIN yHuBepcuTeT BI'Y https://edu.vsu.ru/
13.9. MaTepmanbHO-TeXHU4Yeckoe obecne4yeHue:

[MepcoHanbHbIN KOMMBKOTEP C BbIXOAOM B VIHTEPHET, NPOEKTOP, BUAEOKOMMYTATOP, MUKPOJIOH,
ayanocucTema, crieumanuampoBaHHas Mebernb: gocka MefnoBasi, CTOfbI, JTaBKKU, CTYJIbS.



CTYOEHTY

Tema paboTbl
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MpunoxeHune 1

dopma 3agaHus Ha BbINOSTHEHME
BbIMYCKHOWN KBannmkaLmoHHon paboTbl

MMWHOBPHAYKN POCCUN

®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

®usunyecknin pakynbTeT

Kadegpa

YTBEP>XOAKO
3aBegyowmin kacpegpomn

noonucs, pacwugbposka nodrnucu
.20
3AO0AHUE
Ha BbINOSIHEHWE BbINMYCKHOW KBanngukaunoHHon paboTbl

®amunus, uMs , omyecmeo rosIHoCMbIo

yTBepXAeHa pelueHnem YyeHoro coeTa uanyeckoro pakynoteta ot _._.20__ , npotokon Ne
Cpok caaym CTyaeHTOM 3akOHYeHHou pabotbl: . .20
KaneHgapHbIn nnaH:

3apaHue CpOK BbIMNOMHEHUs

3apaHue NpUHAN K UCMOSTHEHNIO CTYAEHT 20

PykoBoguTtenb

rnoonuce, pacuwughposka nodnucu

noonuce, pacuwiughposka noodnucu
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MpunoxeHue 2

(ob6sa3aTenbHoe)
®dopma TUTYNBLHOIO JINCTa BbINYCKHOW KBanugpukaLuMoHHON paboThbl

MNWHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKW/ rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)
dakynbTeT PU3NYECKUI
Kadbegpa punamkm nonynpoBOAHUKOB U MUKPOINEKTPOHUKM
Tema BbINyCKHOW KBaNMGMKaLMOHHON paboThl

HanpasneHue noarotoBku 11.03.04 «OneKTPOHUKa U HAHO3NEKTPOHMKa»

Mpodunb «MHTerpanbHas anekTpoHUKa 1 HAHO3MEKTPOHUKA»

3aB. kadeapon <yy. cmeneHb, 38aHUe> <pacwugposka noonucu>__. .20 _T.
nodnucsb
O6yuvatowmnmncsa <pacuwughposka rnodnucu>
noodnucsb
PykoBoantenb <yy4. cmereHb, 386aHUEe> <pacwugpoeka rnoonucu>
nodnucsk

BopoHex 20
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MpunoxeHue 3
(ob6s3aTenbHOE)

dopma oT3biBa O BbINYCKHOW KBanucpukaumoHHon padoTe

OT3bIB
pykoBoantens o BKP <gpbamusnus, umsi, omyecmso obyyarouwe2ocs>, obyyaroLierocs
no HanpasneHuto noarotoBkn 11.03.04 «ONeKTpOHMKa U HAHO3MEKTPOHMUKa» Ha du-
31M4yeckoM hakyrnbTeTe BOpOHEXCKOro rocyJapCTBEHHOIO yHUBEpcUTeTa Ha TeMy
« »

B OT3bIBE pykoBoantensa gOmkHbI ObITb OTpaXKeHbI:

1. ObLwas xapakTepucTuka Hay4yHoO-uccrneaoBaTenbCkoOM OeATeNbHOCTU CTyAeHTa B Xo4e Bbl-
nonHeHus BKP.

2. NpodreccrmoHanbHble Ka4ecTBa, NPOSIBIIEHHbIE CTYAEHTOM B Xo4e paboThbl.

3. YMeHue onpenenuTb (BbIsIBUTb) akTyaribHOCTb TEMBI.

4. YMeHue nosriHO packpbITb TeMY paboTbl B €e Coaep>KaHuMu.

5. YpoBeHb BnageHus npakTU4eckKUMn yMeHUsIMU (HaBblkaMy MaTemMaTudeckon obpaboTku
AaHHbIX, aHanuM3a u uHTepnpeTaunn pesynbTaToB UccregoBaHnsa, OPMYNMPOBaHNSA BbIBOLOB,
pekomMmeHgauum n ap.).

6. CTeneHb CaMOCTOATENbHOCTU CTyAEHTa NP BbINOSIHEHUN BbINMYCKHOMO UCCefOoBaHNS.

7. HepocTaTky B NpakTUYEeCKON OeATeNbHOCTU CTyaeHTa B nepuos, BbinonHeHus BKP.

8. PekomeHgaLmm No ganbHenWwemy ncnonb3oBaHuo pesynbtaTtoB paboTbl: Ux onybnukoBaHue,
BO3MOXHO€E BHeApeHMe B 06pa3oBaTenbHbIN/NpON3BOACTBEHHbIN NPOLECC U T.A4.

9. PekomeHayemMasi OLEHKa MO LUKane: «OM/au4yHoO», «XOpowoy», «y008/1emeopumeribHoO», «He-
y008/1€MBOPUMETIEHOY.

Pykosoagutens

OO0/MKHOCMb, y4eHas cmerieHb, y4eHoe 3gaHue

20

nodnucek, pacwugposka rnoodnucu



