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Lenb rocypapcTBeHHOM MWTOroBOM atTectauuu:  onpegereHune

COOTBETCTBUSA pe3ynbTaTOB OCBOEHUS OOy4yalowummMuca OCHOBHOW obpasoBaTeribHOM
nporpamMmbl pe3ynbTaToOB OCBOEHUA  OBy4yalolMMUca OCHOBHOW oObBpa3oBaTenbHON
nporpaMmmbl Pn3nka HaAHOCTPYKTYpP COOTBETCTBYHOLWMM TpeboBaHuam deneparnbHOro
rocygapctBeHHoro  obpasoBaTenbHOro cTaHgapTa Mo HanpaBneHWo MOArOTOBKM
03.04.02 «dusunka» BbicLlero obpasoBaHMs - MarncTpaTtypa, yTBEPXXAEHHbIN NPUKa3om
MuHo6pHaykm Poccumn ot «7» aBrycta 2020 r. Ne 914 (ganee — ®I'OC BO);

8. MecTo rocyaapcTBeHHOM UTOroBon atrectauum B cTpyktype OOI: brok B3,
6asoBas YacTb

9. ®opma(bl) rocyaapcTBEHHOU UTOrOBOW aTTecTauum:
— 3awmTa BbINyCKHOW KBanudukaunoHHon paboTtbl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUS OOpa3oBaTeribHOW MNporpamMmbl
(koMneTeHLUMU BbIMYCKHUKOB):

Ko HassaHune
[MpodeccrnoHanbHble KOMNeTeHUMN

MK-1 OcywecTtBnser npoBegeHne pabot no obpaboTke W aHanudy Hay4yHo-
TEXHUYECKOM MHpopMaLMn U pe3ynbTaToB UCCNeaoBaHUN

MK-2 OcyLiecTBnsieT KOHTPOSb NAapaMeTPOB TEXHONOMMYECKUX onepauunn

MK-3 YyactByeT B paspaboTke TEXHOSOrMYeckux npoueccoB, UX ONTUMM3aAUUN W
BHegpsieT UX B NpON3BOACTBO

JdononHuteneHble KOMNETEHUMU

MK-1.1 MpoBoguT paboTbl nNo o06paboTke W aHanmM3dy Hay4YHO-TEXHUYEeCKOW
WMHpOpMaUUKN 1 pe3ynbTaToB UCCIEeAOBaHUN, BbINOSTHEHUIO SKCMNEPUMEHTOB

MK-1.2 OcywwecTtBnseTr TeopeTmyeckoe 0606LEeHME Hay4YHbIX OaHHbIX, pe3ysibTaToB
3KCNEPMMEHTOB M HABMIOAEHNIN C MCNOSNTb30BAHNEM HOBEWNLLETO POCCUIACKOIO U
3apyBexHoro onbiTa

MK-2.1 N3mepseT TexHonornyeckune n anekTpogumsnyeckune napameTpbl
opMUpyeEMbIX HaHOPA3MEPHbIX CrOEB, CTPYKTYP W M34envMi C MOMOLLbIO
COBPEMEHHOM annapaTypbl

MK-2.2 MpumeHsieT meToabl PU3NKO-MaTEMATUYECKOrO MOAENMPOBaHNA NMPOLECCOB U
N3gennn dNeKTPOHUKN U HAHOITEKTPOHUKN

MK-2.3 PaboTaeT C KOHTPONbHO-N3MePUTESNbHbIM " OVarHoCTU4eCcKuUMm
obopyaoBaHMEM, MCNOMNb3yEMbIM B 9NIEKTPOHUKE N HAHOINEKTPOHUKE

MK-3.1 OcyLiecTBnsieT NO3TanNHbIN KOHTPOSb TEXHONOMMYECKNX U ANEKTPOr3NYecKnx
napamMmeTpoB N3roTaBNMBaAEMOro N3gennsa n ero TeCTMpoBaHns

MK-3.2 MpumeHseT meToabl PM3MKO-MaTEMaTUYECKOrOo MOOENMPOBaHNA MPOLIECCOB U
N30ennn dNEeKTPOHUKN U HAHOINEKTPOHUKK

MK-3.3 AHanunanpyeT noslydyeHHble pesynbTaTbl U Npy HEOHXOAMMOCTM KOppPEKTUpyeT

N ONTUMUNINPYET PEXUMbI TEXHOJIOTNHECKUNX onepauw?l Ha Npon3BoaCcTBe

11. O6bem rocyaapCcTBEeHHOW UTOroBOM aTTecTauMu B 3a4eTHbIX eguHuuax / ak.
yac. — 6/216:
- MoAaroTtoBKa K 3awuTe 1 npouenypa 3awmtsl BKP —6/216.




12. Tpe6oBaHua k BKP
12.1 Nopsapok BbinonHeHusa BKP

Tematuka BKP paspabatbiBaetca kadegpon ¢u3nkm TBEpaoro Tena u
HaAHOCTPYKTYp M Kadenpon saepHon omsnkm COBMECTHO ¢ B6aszamu BbinonHeHust BKP. B
cnyyae 060CHOBaHHOCTU uUenecoobpasHocTn paspabotkm BKP gna npaktudeckoro
NPUMEHEHNSA B COOTBETCTBYHOLEN obnactn npodeccMoHanbHOn AeATeNbHOCTU UK Ha
KOHKpEeTHOM 06bekTe NpodecCnoHanbHoOM AeATENbHOCTN MO NMMCbMEHHOMY 3asiBMEHMUIO
oby4atowlerocs (Heckomnbkux obyvatrowmxcs, BbinonHawwmx BKP coBMecTHO) moxeT
ObITb  nNpegocTaBrieHa BO3MOXHOCTb NoOArotoBkn U 3awmtel BKP  no  Tewme,
npegnoxeHHon oby4vatowmmes (obyyarowmmmncs).

Ha 3acegaHun Y4yeHoro coBeTa dmanyeckoro dpakynbTeta no npencTaBfeHuto
3aBegytowlero kadgenpon omsmnkn TBEPLOro Tena U HaHOCTPYKTYP M Kadenpbl SAepHOM
du3nkn yTeepxgaetca nepedeHb tem BKP, npeanaraembix obyyatommcs.

Ona nogrotoBkn BKP 3a obyvawowmmcs  (HeCKoNbKMMKM — oby4arowmmmcs,
BbinonHsawowmnmm BKP coBmecTHO) 3akpennseTtca pykosoantens BKP 13 uncna Hay4Ho-
negarormyecknx paboTHUMKOB YHuBepcuteTa U, NpU HEeoBXOOUMOCTW, KOHCYSIbTaHT
(KOHCYNbTaHThI).

Paboty Hag BbinonHeHnem BKP MOXHO pa3genuTb Ha crnefyoLwmne atanbi:

- MOArOTOBUTENbHbIN 3Tar,;

- NpepavnnoMHas NPakTuKa;

- 3Tan HenocpeacTBeHHoM paboThl Hag BKP;

- npeaBapuTenbHas 3awmta BKP;

- 3awuTta BKP.

Bo Bpemsa noarotoBUTENbHOro 3Ttana kKadeapa ¢uanku TBEepaoro Tena u
HAHOCTPYKTYp M Kadeopon s4epHOM NpoBOAMT coOpaHMe CTYAEHTOB, Ha KOTOPOM
3HaKOMUT UX C (popmMoM M YCNOBUAMM UTOroBoM aTtTectauuun. PykoBoauTenb nepes
Ha4Yanom BbinonHeHns BKP Bbigaet 3aganue (MpunoxeHne A) obydarowemycs
(Heckonbknum  obyyvawowmmcs, BbinonHawowmMm BKP  coBmecTHO), paspabatbiBaet
COBMECTHO C HUM (HMMW) KaneHaapHbin rpadumk BeinonHeHns BKP, pekomeHayeT emy
(Mm) Heobxogumyto nuTepaTypy, crpaBoudHble Matepuansl. Nomumo aToro, Kadpeapa
3HAaKOMUT CTYAEHTOB W pykoBoguTenem C MeTogumyeckumm TpeboBaHusMK K
cogepxxaHuto n odpopmneHuto BKP.

B nepvoa npeoavnioMHOM MpPaKTUKM CTyAeHT cobupaeT UCXoAHble AaHHble
Heobxoaumble ans BbinoniHeHnss BKP. [locne npoxoxaeHns  nNpoMeXyTOYHOW
atTectauMmM nNo  npegaunsioMHOW  MpakTUKe  CTygeHT  npuctynaet K - aTany
HenocpeacTBeHHon paboTbl Hag BKP. CTtyaeHT coBmecTHO ¢ pykoBoauTernem BKP
cOCTaBrnisieT rpauk nHaMBuayarbHbIX KOHCYNbTaUun ¢ pykosoagutenem. PykoBoauTernb
ycTaHaBnmBaeT obbeM pasgenos paboTbl, MPOBOAUT KOHCYMbTaUUW U KOHTPONUPYeET
xon BbinonHeHuss BKP. Pabotaa Hag BKP, cTygeHT OormkeH cuctemaTtusnpoBaTb
cobpaHHble B nepuoa npeaaunsioMHON NPakTUKM Matepuarnbl, NpoaHanM3aMpoBaTth UX,
nNony4YnTb OONONHUTENbHbIE CBEAEHUS, BbisiBUTb Npobnemy, paspaboTaTb U CpaBHUTb
BapuaHTbl ee pelleHus, BblOpaTb Hambornee pauuoHanbHbIM U3 HUX U OUEHUTb
3(ppekTUBHOCTb BbiIGpaHHOro pelleHns. CTygeHT He pexe OAHOro pasa B 1-2 Hepenu
NHJOPMUpPYET pyKoBOOUTENS O xode BbinonHeHuss BKP, a B crnyyae OTKNOHeHus oT
KaneHgapHoro nnaHa oH o6sA3aH NoCTaBUTb pykoBoanTensa o6 aTomM B M3BECTHOCTb. B
crny4yae KpUTUYECKUX OTKNOHEHUI OT rpadouka unu nutenbHoro oTCyTCTBUS CTyAEeHTa B
nepunon pabotel Hag BKP pykoBoautenb 06s3aH npouHdopmupoBatb 06 3TOM
3aBeqytoLlero kadpeapon.

B cpok, ykasaHHbIN B 3afaHuW, MNOSIHOCTbK 3aKOHYEeHHasl, COOTBETCTBYHOLUUM
obpasom odopMneHHas W noanucaHHast cTygeHtom wu  pykoBoautenem BKP
(MpunoxeHne B) npeactaeBnseTca Ha nNpeadBapUTENbHYKO 3aluUTy Ha 3acedaHuu



Kapegpbl, roe CTygeHT npegctaBndetr kpatkum poknag o BKP o nonyvaer
pekoMeHJauumn no coaepxaHuto Aoknaaa, oTBedaeT Ha BONpoChI.

Mocne 3aBepleHus NOAroToBKM OOy4YaloWMMCa  BbINYCKHOW  KBanMuKaLunoHHON
paboTbl pykoBoantens BKP odopmMnseT nMcbMeHHbIN 0T3bIB 0 paboTe oby4vatoLlerocs
B nepuog nogrotoekn BKP (Mpunoxenne B). B cnyyae BbinonHeHnss BKP Heckonbknumu
obyyarowmmMmca COBMECTHO PYKOBOAUTENb NpeactaBnseT OT3biB 06 MX COBMECTHOM
pabote B nepuog nogrotoBkm BKP. BKP B ob6s3atenbHoM nopsigke nognexar
peueHaupoBaHuio (Mpunoxenue IN). PeueHnseHT npoBoanT aHanus BKP 1 npeactaBnsaet
NMNCbMEHHbIN OT3bIB.

12.2. NMpumepHbIK nepeyvyeHb Tem BKP

1. WccneposaHune ha3oBoro coctaBa HAHOKOMMO3UTHLIX MSIEHOK AQ-Si MOMyYeHHbIX MOHHO-NyYeBbIM
pacnblneHem

OneKTpoHHas CTPYKTYpa U PEHTTEHOBCKWUE CMEKTPbl KPEMHUSI U KBapLa No AaHHbIM KOMMbIOTEPHOIO
MOAENMPOBaHUS U3 NEPBbIX NPUHLMMNOB

MopgenupoBaHue 3NeKTPOHHOW CTPYKTYPbl OKCUAOB Meaun

Mopconorus, aToMHOE 1 3NEKTPOHHOE CTPOEHUE MeOHbIX HAHOYACTUL, B MOpax ANOKCHMAA KPEMHUS
Wccneposarune cTpykTypbl amopdHoro cnnasa Als7NinoNds ¢ nomoLLbio dparmeHTapHon mogenu
PeHTreHoaNeKTpPoHHbIE  CMEKTPbl HAHOKOMMO3WUTOB MNepemMeHHoro coctaBa Cox(MgF2)1-x wu
(CoFezrnx(MgF2)1-x

CuHTE3 TOHKMX NNeHoK p-Cu2SnS3 n CdS ans ConHeYHbIX 3N1IEMEHTOB

WccnegosaHns mopdonorMm, aToMHOrO W 9MEeKTPOHHOro cTtpoeHuns 3D-pa3Buton MOBEPXHOCTU
MacCVBOB HUTEBUAHOMO KPEMHUS

9. WccrnemosaHue cocTaBa TOHKMX MMEHOK MOMMUKPEMHUS M MOA3aTBOPHOrO OKMCMa MeTodamu
peHTreHoBckon gudpakumm n YMPIC

10. BnnsiHue coctasa kucnopogocoaepxallien nna3mMbl Ha cogepxaHue okeuaa KpeMHUs B nieHke SiOx

11. TexHonornyeckne 0coO6EHHOCTM N3rOTOBEHNS MEMPUCTOPHBIX YCTPOWCTB HA OCHOBE COHABUY
CTPYKTYp SiOX/Si

12. l/I3yquMe npoueccoB caMmoopraHn3aumm npu nony4vyeHnm MVIKpOKpVICTaJ'IJ'IVIHeCKOVI CypbMbl

13.WccnepoBaHne U3MEHEHUA 3anaca peakTUBHOCTM M3-3a LUMakoBaHUS SOepHOro
Tonnmea B peaktopax BBOP- 1200;

14.VccnepoBaHne HENTPOHO-PU3NYECKUX XapaKTEPUCTUK peakTopoB BBOP;

15.CneKkTpomMeTpusi ramMa-mu3nyy4yeHnst Ha OCHOBE CLMHTUISISALMOHHOMO CNeKTPOMEeTpa;

16.AHann3 MeTogoB hopMMPOBaHNA N pacyeT JO03HbIX Nosier B MPOTOHHOM Tepanuu,

17.YBenuyeHne apdpeKkTMBHOCTN paguauMoOHHON Tepanum C  UCNOSb30BaHMEM
MUKpoYacTuu,

18.[1ByXnNpOTOHHbLIN pacnag n3oMepHoro coctosHna Ag-21m,;

19.BbIxoabl TPETLUX U YETBEPTLIX YacTUL, B YETBEPHOM AeneHuu aaep;

20.CwuHTE3 p-a4ep B KUMOHOBLIX 3BE3aX;

21.AHanu3 MeToaoB npsAMOro npeobpasoBaHMs IHEPruvM pagmMoakTMBHONO pacnaja B
ANEKTPUYECKYIO SHEPIUIO;

22.Tennosas cxema aHeprobnoka ¢ peaktopom BBBP-1000

23.0T1paBneHne 1 WnakoBaHne 94epHOro peakropa. BnuaHne npoueccoB oTpaBneHus
W LWNaKkoBaHWe Ha PeakTUBHOCTb;

24.HenTpmHHasa cnekTpoMeTpus Ha 6Gasze aTOMHOro peakTopa;

25.PacnpegeneHvne  [o3bl ramMmma-usnyvyeHus TKaHeun npwu TEXHOIEeHHbIX
HeoHOPOOHOCTHX;

26.0npegeneHve xapaKkTepuCTUK NOTOKOB U3NyYeHun no BbIGOpKaM OTCHETOB Masnoro
obbema;

27.HoBble pagnaunoHHbIe TEXHONOMUU;

28.[1ByxnpOTOHHLIN pacnag Fe-45;

29.T1porpaMMHbIN KOMMEKC pacyeTa OHO- U ABYXNPOTOHHbIX LWUMPWH pacnaga saep;

ON o0hw N



30.Bbixoabl 1 aHepreTUYeckne pacnpeaeneHns TpeTbux YacTul B TPOMHOM AeneHun
aaep.

12.3. Ctpyktypa BKP
BKP unmeeT crneaytoLyto CTpyKTypy;
1. TutynbHbIN NUCT (OhopmMnsaeTcs B cooTBETCTBUM C [punoxeHnem b),
2. OrnaeneHue,
3. BBepgeHnwue - noctaHoBKa 3aayn U 060CHOBaHWE akTyanbHOCTU
nccnenoBaHus;
4. 0O630p nuTepaTypbl N0 AaHHOW Npobneme;
5. OJkcnepuMMeHTanbHas 4acTb - ONMCaHne NCNOSIb30BaHHbIX METOAMK
nccneoBaHus;
6. ObcyxaeHne pe3ynbTaToB SKCNEPUMEHTa aBTopa:
7. BeiBoabl no paborTe;
8. CnncoK unTpyemon nurepaTypbl;
9. lMpunoxexwue.
B ornaBneHun ykasbiBalOT nepeyveHb pasgenioB M COOTBETCTBYOLLME MM HOMepa
CTpaHuL.
O630p nNuTepaTypbl AOIMKEH coaepXaTb NnocrefoBaTeNlbHOE U3MOXEHNE BCEX
NHPOPMALMOHHBIX NCTOYHMKOB MO AaHHOMY Bonpocy. [1peactaBneHHbIn MmaTepuan
Heobxoanmo 0606WKnTbL 1 NpoaHanuaMpoBaTb. B koHUe 0630pa cneayeT
obocHoBaTb NpenMyLLecTBa BblOpaHHOMo NyTun pelleHns npobnemMsl nepes apyrumm
BO3MOXHOCTSAMM.
PesynbTaTbl COGCTBEHHBIX NccneaoBaHui obyyatoerocs 4OMKHbI OblTb N3MNOXEHbI
SICHO M YeTKOo, yaoOHO nNpeacTaBneHbl B Buae Tabnuuy n rpadukos. NonyyeHHble
AaHHble OOMKHbI BblTb 06 BbSACHEHBI U MHTEPNPETUPOBAHbI C TOYKN 3PEHNSA
COBPEMEHHOI0 COCTOSIHMS COOTBETCTBYHOLLEN 061acTy HayKu.
B 3akntoveHnn 4omkHbl BbiTb OUEHEHbI pe3ynbTaTbl paboTbl C TOYKN 3PEHNSA UX
COOTBETCTBUSA MOCTABMNEHHbIM LIEMSIM 1 3a4a4am.
BbiBOAbI AOMKHBI BbITb KpAaTKUMU U SICHBIM U3MOXEHNEM CYTU NMPOBELEHHOMO
nccnegoBaHms. CNnMcok LnMTnpyemMmomn nutepaTtypbl 0pOpPMASIETCS B COOTBETCTBUN C
F'OCT P 7.0.5-2008 «bunbnuorpaduyeckas ccbinkay.
B npunoxeHune BbIHOCUTCA BCNOMOratesibHas MHopmauus, cConpoBoXaatoLuas
OCHOBHOW TEKCT W crnyxawass ana 6onee nOMHOrO OCBELEHUA TEMb,
Hanpumep, onucaHne Nofy4YeHnst 1 OYUCTKN BCMOMOraTesibHbIX BELLECTB,
AONOMHUTENbHbIE TabNUUbI, PUCYHKWN, rpadOuKK, YEPTEXN YCTAHOBOK 1 annapaTypbl
nT.A.

13.4. Pe3ynbTaTbl OOy4YeHMsl, XapakTepu3ylliMe rOTOBHOCTb BbINYCKHUKA K
npocgeccuoHanbLHOW AeATEeNIbHOCTU, NpoBepsieMble Ha 3awute BKP:

Kogbl komneTeHuun (0BwekynbTypHbIX, | PedynbTaThl 06y4eHus Mpumeva-
obwenpodeccnoHanbHbIX, Hue
npoeccrnoHasnbHbIX, AONONHUTENBHbIX)




MK-1.1 3HaTb: meToabl  0bpaboTkm

MpoBoaut pabotbl No o06paboTke W© | 3KCNEPUMEHTAmNbHbLIX  OAHHbIX;

aHanuay HaY4YHO-TEXHNYECKOWN | MICTOYHUKMN cneumanbHon

NHdopMauum n pe3ynbTaToB | HAy4YHO-TEXHUYECKOWN n

nccnegoBaHun, BbINOJSTHEHUIO | MATEHTHOM MHdOPMaLnK

3KCNEepPUMEHTOB
YMETb: NPUMEHSATb
€CTeCTBEHHOHAY4Hble MOHATUSA
M KOHUeNuun B COOCTBEHHOWN
3KCNEepTHO-aHaNUTUYECKOMN n
nccnegoBaTesnibCkon NpakTuke
BNnageTb opraHusaumm
Hay4HbIX NCCNefOBaHUN;

MK-1.2 3HaTb: anroputMmbl paboTbl C

OcywecTBnsier TEOpPETUYECKOE | HAYyYHO-TEXHMUYECKOM

obobuieHne Hay4HbIX AaHHbIX, | NIUTEpaTypoWu;

pesynbTaToB 3KCNEePUMEHTOB n

HabnoaeHun c NCNOSb30BaHMEM | YMETb: noaroTaenmBaTh

HOBEWNLIEro POCCUIACKOrO K 3apybexxHoro
onbiTa

CNpaBOYHO-NPE3eHTaLNOHHbI
maTepuan Hay4HO-MonynsipHoro
Xapakrepa;

BnageTb HaBblKaMu
NCMNONb30BaHUS CNpaBoYHOM
nuTepaTypbl W  CTaHOApTOB;
HaBblkamu npoBeaeHus

nabopaTopHbIX UCMbITAHUA  U©
9KCMEPUMEHTOB U BeAeHus
paboymx XXypHanos;

MK-2.3

CosgaBaTb MartemMaTtuMyeckue  Moaenu
npoLeccos, npoTeKaloLwmnx B
aKCMepUMeHTanbHbIX cTeHaax n
yCTaHoBKax

3HaTb: -OCHOBHbIE YPaBHEHUS U
KpUTEPUN, WCNONb3yeMble MNpu
0bpaboTke akCnepuMeHTanbHbIX
AaHHbIX

yMeTb: BbINOMHATb
MaTemaTU4eckuii aHanus
SKCMepUMEHTarnbHbIX AaHHbIX C
Lenbio onpeaeneHus
napaMeTpoB Aans
MOAENMPOBaHMS NPOLIECCOB;

BfnageTb . MeTogamm obpaboTkum
3KCNepMMEHTarnbHbIX AAHHbLIX W
NCNonb30BaHMsA NX pe3ynbTaToB
ans obocHoBaHMS MapamMeTpoB
MaTeMaTUYECKUX MOOENEN;




MK-2.1

NamepsieT TEXHOMOrn4Yeckme n
aneKkTpodusmyeckme napameTpbl
dopMUpyEMBIX HAHOPa3MEepHbIX CIOEB,
CTPYKTYP W  M3OENMUMA C  MOMOLLbIO
coBpeMeHHOoI annapaTypbl

3HaTb:  OCHOBHblE
XUMU4Yeckne
mMaTepuanos,
ans
HaHopa3MepHbIX
CTPYKTYP U U3genuii;

dun3auko-
CcBOMCTBaA
NCNonb3yembIxX
dopmMmnpoBaHUs
cnoes,

yMeTb: W3MepsATb MNapameTpbl
dopmMmpyembIx
PYHKUMOHANbHbIX "
BCNomMoraTtenbHbIX
HaHOpa3MepHbIX Crnoes n
u3genun
BNnageTb : HaBblkamMu paboTbl C
KOHTPOSIbHO-U3MEePUTENbHBbIM
obopyaoBaHuewm,
ncrnonb3yemMbiM B
HaHO3NEKTPOHHOM
npon3BOACTBE

MK-2.2 3HaThb: KOMMbIOTEPHbIE

MpumensieT MeToAbl dU13MKO- | NporpaMmmbl ans

MaTeMaTU4YecKoro MOAENUPOBaHUA | MOAENMPOBaAHNSA npoLeccos,

NPOLECCOB U WU3OENUNA INEKTPOHMKN W | PUSUKO-XUMUYECKME CBOUCTB

HaAHO3NEKTPOHUKMN MaTepuanos u n3genum
YMETb: aHanmM3nposaTtb
noslyyeHHble B xoae

MOZENMpOoBaHNs pe3ynbTaTbl

BrnageTb : Metogamun OU3KUKO-
MaTeMaTU4eCcKoro
MOOEeNMPoOBaHNA MNpPOLLECCOB U
napamMmeTpoB n3genum
ANEKTPOHUKN n
HaHOQJTEKTPOHNKN




MK-2.3 3HaTb: TUNGI, napameTpbl
PaboTaeT ¢ KOHTPONbHO-U3MEPUTENBHBIM | aHANUTUYECKOro n
W OnarHocTMyeckmm  obopyaoBaHMEM, | UBMEPUTESIBHOMO
Ncrnonb3yemMbiM B ONEeKTPOHUKe U | obopyaoBaHus, OCHOBHbIE
HaHO3NEKTPOHUKE METOAMNKN SKCMEPUMEHTANBbHOIO
nccrnegoBaHus, napameTpbl U
XapaKkTePUCTUKN COBPEMEHHbIX
nNpnbopoB 1 YCTPONCTB

yMeTb: aKcnnyaTMpoBaTtb
KOHTPOJTbHO-U3MEPUTENBHOE U
JuarHoctuyeckoe
obopynoBaHue

BNnageTb : 3HaHMAMM OCHOB
MeToa0B aHanunsa c
NCNoNb30BaHWEM  KOHTPOSIbHO-
N3MepUTENbHOro n
ANarHoCTU4EeCKOro
obopynoBaHus

MK-3.3 3HaTb: PU3NKO-XMUNYECKME
AHanuampyeT nonyyveHHble pe3ynbTaTbl U | OCOOEHHOCTM  MPOLECCOB U
npu HeobXoOMMOCTU  KOPPEKTMpyeT U | cnocobbl dopmMupoBaHUs
ONTUMU3UPYET PEXMUMbI TEXHONOIMMYECKNX | HAHOPA3MEPHbIX CIoes,
ornepawumn Ha Npon3BOACTBE CTPYKTYp ¥ n3genun Ha
NpPoOn3BOACTBE;

yMeTb: KOppeKkTMpoBaTb
nocrnenoBaTeibHOCTb TEXHOMNOT
NYEeCKUX

ornepawuin Ha Npon3BoLCTBE
n3genun 3ANEKTPOHUKM n
HaAHOSNEKTPOHWKY;

BnageTb : HaBblKaMWn
onpeneneHusi NPUYNH
OTKITIOHEHUSA napameTpoB
TEXHOMNOIMMYEeCKNX onepauum wu
X oNTUMKU3aLnmn

13.5 Npouepypa 3awmtbl BKP n meToguyeckue pekomeHgaumm ans ctyaeHTa
3awwmta BKP npoxoguT Ha OTKPbITOM 3acedaHumn ak3ameHaumoHHon komuccnm (3K)

C ydacTMeM He MeHee OBYX TpeTen ee coctaBa u npeaceaatens OK.

K TWA pacnopskeHMeM [ekaHa Aonyckaetcss oOydaloluncsl, He  UMEoLni
aKkaeMnyeckon 3aJ0SHKEHHOCTM U B MOSIHOM OO6bEME BbIMNOMHUBLUMA Y4eOHbIN NnaH
NN nHaMBMAYanbHbIN y4ebHbii nnad no OOIT.

BKP, oT3bIB pykoBOoAMTENS N peueH3us (peueHsun) nepenatotcs cekpetapto OK He
nosgHee YeM 3a 2 KaneHgapHbIX OHS 40 AHA 3awmTel BKP.

Mpoueaypa 3awmThl KaXxXaoro obyyatowlerocs npegycmaTpusaer:

- npegcrtaeneHve npeacepatenem JK obyvarowlerocs, ornaweHne Tembl paboTbl,
pykoBOAMTENS;

- poknag no pesynbTatam pabotbl (10-15 MMHYT C aKkUeHTOM Ha COBCTBEHHblE
nccnegoBaHns, pacyeTbl 1 pesynbTaThl);




- BONPOCHI 06yyatoLemycs;

- BbICTYNIEHNE PYKOBOAUTENS;

- OT3bIB PELIEH3EHTA;

- amckycena no BKP;

- 3aKITYUTENBHOE CNOBO 3alumuaroLerocs (1-2 MUHyTbI).

Mo OKOHYaHMM BCeEX 3anfaHMpPOBaHHbIX Ha [JAaHHoe 3acedaHue 3awmt BKP OK
NPOBOAUT 3aKpbITOE COBewaHne, Ha KOTOPOM OMpeaensitoTCs OUEHKM Mo  LiKane
«OTIIMYHO», «XOPOLUOY, «YAOBNETBOPUTENBHO» U «HEYAOBETBOPUTENBHOY.
Mpouenypa obcyxaeHusa yctaHasnueaetcsa npepcenatenem OK. B cnopHbix criyyasx
pekoMeHAyeTCA BbIHOCUTb peLleHne NPOoCTbiM OONbLUMHCTBOM ronocoB 4neHoB JK.
Mpu paBeHCTBE ronocoB pellarwmm aBnseTcs ronoc npegcenartens K. PeweHne no
kaxxgon BKP cdoumkenpyetca B oueHouHoM nucte BKP (Mpunoxenune [).

Kaxpoe 3acepnaHne 3K 3aBepluiaetca obbsiBrieHnem oueHok BKP, pekomengauun ons
NOCTYNMEeHNss B MarucTpartypy, pekoMeHZauun K BHegpeHuto pesynbTatoB BKP B
y4yebHbI npouecc, B MPOM3BOACTBO U T.4., PEKOMeHZaumn K onybnukoBaHuw. 3Ta
yacTb 3acefaHus OK aBnseTca OTKPbITON.

13.6. ®oHA oueHOYHbIX cpeacTB Ans 3awutbl BKP

13.6.1. NMpumepHbLIN NepeyYeHb BONpocoB Ha 3awute BKP

1. Yem Bbl pykoBogcTBoBanuch npu Belibope Tembl BKP?

2. B kaknx Bugax dyayuwen npoeccnoHansHomn gesatenbHocTn Bbl MoxeTe
MCcrnonb3oBaThb pesynbTaThl NpeacTaBeHHOro UccrnegoBaHna?

3. P GeKTMBHbLI NN MeToabl PU3NYECKUX UCCIeA0BaHUIA, NCNOSMb3yeMbIE B
uensx gokasatesibCTBa rmnoTesbl?

4. Kakasa yacte BKP BbidBana 3aTpygHeHusa u notpebosana 6onbliero
KOfiM4yecTBa BpeMeHU Ha BbINosiHeHNe (noyemy)?

5. MoxHO nn 661510 Ncnonb3oBaTh Apyrme MeToabl uccrnegoBaHna ong
pelleHns nccnegyeMmon sBamn sagaydm?

6. Kakne gencteus Bbl 661 npeanpuHAnu, ecnm bl HE NONYYUN XXenaemoro
pe3ynbTata?

7. Kakne 6b1nn cnoXHocTu B paboTe ¢ Hay4yHOU nuTepaTtypoun 1 apyrumm
NCMNoNb30BaHHbLIMU NCTOYHMKaMKN MHOpMaLUnn?

8. Kakne wucToyHukn (Kakmx aBTOpOB?) OblnM Hauvbonee BaXHbIMU B
PacKpbITUN TEOPETUYECKNX acnekToB paboTbl?

9. Kakne anekTpoHHble pecypcbl Bbinn Mcnonb3oBaHbl Npy HanucaHun BKP?
10.Kaknm nporpaMmmHbIiM obecneveHnem Bbl NOfb30BannCb Npyn NpoBeaeHNN
pacyeToB B paboTe (NpUNoXeHusi, ecrnn ecTb)?

11.4Yem Bbl pykoBogcTBOBanuchb npu Bbibope 6a3bl NpoBeaeHUs NpakTUYeCKom
yacTtu?

12. Kakue cunamnyeckme mMetoabl UccreqoBaHus, npuMeHsiemble Bamu,
crnocobcTBOBaNM JOCTUXKEHMIO NOSTOXKUTENBHOIO pesdynbTtaTta?

13. Kakne oCHOBHblE HOPMATUBHO-MPABOBbIE JOKYMEHTbI, pPerfiameHTUpyoT
Bawy 6yayuiyto npodeccrnoHanbHyo AeaTeNbHOCTb?



13.6.2. Kputepuu n wkana oueHnBaHua pesynbtatoB BKP
Kputepun n wkana oueHmBaHus BKP npeacTtasneHsl B Tabnuue:

Kputepum LLikana oueHnBaHus, 6annbl
oLeHVBaHus
AKTyanbHOCTb, 2 - B BKP nonHo wn aprymeHTMpoBaHO npeacTaBneHa
npakTnyeckasa un aKTyanbHOCTb MCCreaoBaHUs, packpbiTa CTeneHb W3YyYEeHHOCTU
TeopeTudeckas TeMbl, CCOpPMynupoBaHbl Lenb, 3agadn, O0ObekT, npeamer,
3Ha4YMMOCTb mMeToAbl  uccnegosaHusl,  OBOCHOBaHbI — MpakTU4Yeckass U
paboThbl. TeopeTnyeckasa 3Ha4MMoCTb paboTbl;
1- B BKP oTpaxeHa akTyanbHOCTb WCCredoBaHUs, OT4yacTu
packpbiTa CTeneHb W3YyYEeHHOCTU TeMbl, HeJOCTaTOYHO MOJSIHO
0DOCHOBaHbI MpakTuyeckass W TeopeTudeckas 3HA4YMMOCTb
paboTbl, UMETCA HEKOTOpPble HETOYHOCTU Mpu POPMYSIUPOBKE
Luenu n 3agad, obbekta n npegmMmeTta, MeTodoB uccregosanus; O-
B BKP cnabo oTpaxkeHa akTyanbHOCTb UCCNeLoBaHUs U CTEMNEHb
N3Y4YEHHOCTU TeMbl, OTCYTCTBYeT 0O0CHOBaHNE TeopeTU4EeCKon m
NPaKTUYECKON 3HAYMMOCTU TEMbI UCCNeoBaHNs, HEBEPHO Lerb,
3agayun, obbeKT, NnpegmMeT, MeToabl UccrnegoBaHus
CTpykTypmpoBaHHoc | 2 - BKP xopowo CTpykTypupoBaHa, W3NOXEHWE JOrNYHO,
Tb paboTbl AokasaTesibHO, COOTBETCTBYET HayYHOMY CTUIIO;
1- BKP wumeeT HekoTOpble CTPYKTYpPHble HeOocTaTkn, ecTb
OTKITOHEHUS B NIOTUKE U3STOXEHUA N CTUNE;
O - BKP nnoxo CTpykTypupoBaHa, M3NOXeHWe marepuana He
COOTBETCTBYET HAyYHOMY CTUIKO, HEJNTOTMYHO
mybuHa ananus3a | 2- BKP otnuuaetcs rmybuHon aHanusa, Wnpokum 0630pom
NoSly4YeHHbIX B XOAe | HayYHbIX WCTOYHUKOB (He MeHee 20), B T.4M. 3apybexHblX,
nccnegoBaHns YMEHUEeM KpUTUYECKM OLleHMBaTb MaTepuan;
pe3yrnbTaTtoB 1 - aHanun3 maTtepwuana, NnpoBedeHHbIN B pamkax BKP, asnsetca
HeLOCTaTOYHO rNyBGoKUM n KPUTUYECKUM, B paboTe
ucnonb3oBaHo ot 10 pgo 15 NepBOUCTOYHUKOB;
0 - aHanu3 martepuana, npoBefeHHbIN B pamkax BKP, sisnaetca
HernybokuM 1 He KpUTUYEeCcKMM, B paboTe UCMofb30BaHO MeHee
10 NepBOMCTOYHMKOB
Ctunb wn noruka | 2- usnoxeHne BKP nornyHo, AokasaTtenbHO, COOTBETCTBYET
N3IOXeHNs Hay4YHOMY CTUSIO;
1 - B BKP ecTb OTKIIOHEHUS B NOrMke N3noXeHus u cTune;
0 -8 BKP maTepuan uanoxeH HeslormyHo, He Hay4HbIM S3bIKOM
CooTBeTCTBME 2 - uenb BKP nonHoCTb0 JOCTUMHYTA, coaepXaHue u pesynbTaTbl
mMexay uensamu, | paboTbl OTpaxaroT NyTU U METOAbI €€ SOCTUXKEHWS;
coaepxxaHnem m|l - ueno BKP B OCHOBHOM JOCTUrHyTa, HO COAep)XaHue WU
pesynbTatamu pesynbTaTbl paboTbl OTpaxakwT NyTU U MEeToAbl €€ OOCTMXEHUS
paboTbl NULLIb OTYaCTMK;
0 - uenb BKP pocturHyta He NOMHOCTbIO, coAepXaHue u
pesynbtatel paboTbl He oTpaxawT nyTM U MeToabl ee
OOCTUXEeHUS
KayectBO 2 - BO BpeMs 3awWmTbl CTYAEHT npogemMoHcTpuposan rnybokue
npeacTaBneHus 3HaHUA MO TemMe BbINYCKHOW paboTbl, HArNAgHO W MOJSIHO

JoKnaga Ha 3awumrte
N YpOBEHb OTBETOB
Ha BOMNpPOCHI

npegcrtasun BKP, mncyepnbiBatowe oTBETUN Ha BOMNPOCHI YreHOB
KoMmnceuu;

1 - BO Bpemsa 3awuThbl
HeJoCTaToOYHO rnybokue
3HaHMs NO Teme BbIMYyCKHON paboThl,

CTYAEHT NpPOAEeMOHCTPUPOBAn

npy npeacTaBneHun




paboTbl Obln YAaCTUYHO NPMBSA3aH K KOHCMEKTY A0KNaaa;

0 - BO BpeMsi 3aliuTbl CTyAEHT NPOAEeMOHCTpupoBan cnabble
3HaHuA Mo Teme

BbIMYyCKHOW paboTbl, He OTBETUN Ha OGONbLUMHCTBO BOMPOCOB
YrneHoB KoMUCCUKM, Obln MOMHOCTBIO NPUBA3AH K KOHCMEKTY
Joknaga.

[Ons oueHnBaHus pe3yrnbTaTtoB 3allUTbI BbIHyCKHOVI KBaJ'II/ICbVIKaLl,I/IOHHOI7I pa6OTbI

ncnoJib3yeTcd LKana: «OTIMNYHO», «XOpPOoLUOY, «yaoBneTBOPUTESTIBHOY,
«HEeYyOOBJIETBOPUTESIBHOY».
CooTHoLleHne LUKanbl oLeHnBaHuA pe3yrnbTaTtoB 3alunThbl Bbll'lyCKHOVI

KBanMdukaunoHHOM paboTbl N YPOBHSA NOATOTOBMEHHOCTU 0ByYatoLWerocs K peLleHuto
npodeccnoHanbHbIX 3a4av:

Wkana XapaktepucTtumka ypoBHsi NOArOTOBIEHHOCTM 0ByyYatoLLerocs K
OLEHOK peLeHunto npodeccrmoHanbHbIX 3agav
OTnunyHo Bbicokmii ypoBeHb — obyvarowmMica MNOMHOCTbO MNOArOTOBMEH K

CaMOCTOATENbHON  Hay4yHO-  UCCNeadoBaTenbCKON  AeATESNIbHOCTMU,
cnocobeH paspabaTbiBaTb HOBblE METOANYECKME NOAXOAbI, MPOBOANTL
nuccrnegoBaHMA Ha BbICOKOM  YPOBHE U KPUTMYECKM OLEeHMBaTb
Nnosly4YeHHbI€ pe3ynbTaThl,

obyvarowmncs B xode 3awwmtbl paboTbl OEMOHCTPUPYET 3HaHUS
dyHOaMEHTanNbHbIX PU3NYECKUX OUCUMMIMH, a Takke NpOoLEeCcCOoB U
saBrneHnn no Tematuke BKP, gan nonHble OTBETbl Ha BOMPOCHI MO
TemaTuke BKP;

- npy BbinonHeHnn BKP BbINyCKHMK NPOLEMOHCTPUPOBAn MnosiHoe
COOTBETCTBME YPOBHA CBOeW noarotoBkum TpeboaHusm OIOC,
nokasasn rinybokme 3HaHusl U YMEHUS;

- npeacrtaBneHHass K 3awmte pabota BbIMOfIHEHA B MOSIHOM
COOTBETCTBUU C 3aJaHueM, oTnmyaeTca rnyobnHon npodeccrmoHansHom
npopaboTkM BCEX pa3fernoB ee coaepKaTenbHOW YacTu, BbINOMHEHA U
odopmMmsieHa KayeCTBEHHO W B COOTBETCTBMM C YCTaHOBMEHHbIMMU
npasunamu;

- B [OOKNage ucudepnbliBatoLle, nocrnenoBaTenibHO, YETKO, ForMyecku
CTPOMHO W KpaTKO W3MOXeHa CcyTb paboTbl U ee OCHOBHbIE
pesynbTaTtbl; HA BCE BONPOCHI YNIEHOB KOMUCCUKN faHbl 06CTOATENBHbIE
N NpaBUITbHbIE OTBETHI;

- KpUTMYECKME 3aMevyaHusi HayyYHOro pyKkoBOAUTENs BbIMYCKHUKOM
npoaHanuMsanpoBaHbl W B Mpouecce  3awuTbl  NpuBEAEHbI
aprymeHTMpoBaHHble  JoKas3aTenbCTBa MPaBWUMIBHOCTU  PELLEHUN,
NPUHATBLIX B paboTe;

- BrnageHue oby4atowmmcs O6OLLEKYNbTYPHBIMU,
obuwenpodeccmnoHanbHbIMKM M NpodeccnoHanbHbIMKU KOMNETEHUNAMU
B 06beme 6onee ot 75%.

XopoLuo [MoBbIWEHHbIN (MpoABUHYTLIN, AOCTaTOYHbIN) ypOBEHb  —
obyyaroLwmnncs B LLENom NoaroToBMEH K peLleHnio NpodeccroHanbHbIX
3aflay B paMKax Hay4yHO-UCCredoBaTernbCKoro Buaa AeATenbHOCTH,
cnocobeH ycnewHo TnpUMEHATb [OaHHbIW BUO [OEesATenbHOCTU B
CTaHOapTHbIX  CUTyauusix, He B TMOMIHOW Mepe NposABMsAs
CaMOCTOATENBHOCTb U TBOPYECKUI NOAXOA,.

- BKP cooTtBetctByeT TpeboBaHuAM, OOMNYyCKAKTCSA HETOYHOCTU
N3NOXEHUs, HOCALME HENPUHLUMNUaNbHbLIA XapakTep, couckaTenb B




xofe 3awmTbl paboTbl AEMOHCTPUPYET afekBaTHOE NOHUMaHue CyTu
npeacraBnsemMoro matepuana, AaeT BepHble OLEHKU MNOSTyYeHHbIX
pesynbTaToB, NPU 3TOM BO3MOXHbl OTAESNbHblE HETOYHOCTU B XoAe
AoKasaTenbCTB YyTBEPXKAEHWU; OTBETbI Ha AOMOSHUTENbHbIE BOMPOCHI
no teme BKP npuBegeHbl BEPHO;

- npy BbinonHeHUn BKP  BbINyCKHWMK NpoAeMOHCTpupoBan
COOTBETCTBUE YPOBHS cBoeM noaroToOBKM TpeboBaHNAM
rocyfapCTBEHHOrO obpasoBaTenbHOro cTaHgapTa, nokasan
AOCTaTOYHO XOpOLUME 3HAHUSA N YMEHUS;

- npeactaBneHHaa K 3awmte paboTa BbINOSIHEHA B MOJSIHOM
COOTBETCTBUU C 3aJaHUEM, OTnM4YaeTca rnybnHon npodeccmoHansHom
npopaboTkM BCEX pa3fenoB ee coaepXaTenlbHON YacTu, BbINOIHEHA U
odhopmMrieHa KayeCTBEHHO UM B COOTBETCTBMM C YCTaHOBMEHHbIMU
npaBunamu;

- B AOKNage NpaBubHO U3NOXeHa CyTb paboTbl U €e OCHOBHblE
pesynbTaTbl, OLHAKO MPU  WUINOXEHMM [ONYLWEHbl OTAEsNbHbIE
HETOYHOCTWU;

- Ha 60MbLUIMHCTBO BOMPOCOB YNEHOB KOMUCCUW AaHbl NpaBuUsibHbIE
OTBETbI;

- KpUTUYECKMEe 3aMeYaHWs HayYHOro pyKOBOAMTENS BbIMYyCKHUKOM
npoaHanuanpoBaHbl W B MNpouecce  3awuTbl  MNpUBELEHbI
apryMeHTMpOBaHHble  [OKa3aTenbCTBa MPaBUSIbHOCTU  peLUEHWUHN,
NPUHATLIX B paboTe;

- BnageHue oby4atowmmces 00LLEKYNbTYPHBIMN,
obwenpodeccrmoHanbHbIMU 1 NPOECCUOHANBHLIMU KOMMNETEHLNAMM
B He MeHee 60%.

YnoBneTsop
UTENbHO

- BKP moxeT cogepxaTb OTKIOHEHMS OT TpeboBaHun B
onpegensoLen yacTu, yTBEPXKOEHUS Teopem BEpHbIE,
AoKasaTtenbCTBa npuBedeHbl ONs YacTHbIX CrydaeB, AOMyckaeTcs
OTCYTCTBME MPaBUSbHbIX OTBETOB Ha BOMPOCHI N0 TeMe paboThl;

- npu BbinonHeHun  BKP  BbINYCKHUMK  NpOAEeMOHCTpupoBan
COOTBETCTBUE YPOBHSI cBoeu NnoaroTOBKU TpeboBaHusM
rocyaapCTBEHHOro obpasoBaTenbHOro cTaHgapTa, nokasan
yOOBIETBOPUTESNbHbBIE 3HAHUSA N YMEHUS,

- npefcTtaBfieHHasa K 3awuTte paboTa BbiNosHEHA B COOTBETCTBUMU C
3agaHveM, HO 6e3 pgocrtaTodHO rnybokorn npopaboTkM HEKOTOPbIX
pas3genos, UMEKT MECTO HeCyWecTBEHHble OWWMOKM M HapyLleHus
YCTaHOBMEHHbIX NpaBusi oopmMneHnsi paboTbl;

- B [OKNage nsnoxeHa cyTb paboTbl U ee pesynbTaThl;

- Ha BOMPOCbI YSIEHOB KOMUCCUN BbIMYCKHUK OTBEYaET, HO HEYBEPEHHO;
- HE BCE KPUTMYECKME 3aMeYaHnst Hay4HOro PyKoBOAUTENS YCTPaAHEHDI.

HeynosneTts
OpUTENBHO

Heponyctumbih  ypoBeHb —  oOy4arowmincs He cnocobeH K
CaMOCTOATENbHON Hay4yHO- UccnenoBaTeNibCKon AeATenbHOCTH,
aonyckaet rpybble npodeccnoHanbHble OWNBKN.

- B BKP obHapyxeHbl 3HaunTenbHble OWNOKM, CBMAETENBCTBYIOLLME
O TOM, YTO YpPOBEHb MNOArOTOBKM BbINYCKHUKA HE COOTBETCTBYEeT
TpeboBaHUAM rocyaapCcTBeHHOro obpasoBaTenbHOro CTaHAapTa;

- Mpuv peweHnn 3agay, chopMynMpoBaHHbIX B 3aaHUK, BbIMYCKHUK
He NoKa3blBaeT HEOOXOANMbIX 3HAHUN U YMEHWI;

- Joknapg 3aTaHyT no BpeMeHu 1 (MNn) ynuTancs C nNucTa;

- Ha OOMbLIMHCTBO BOMPOCOB 4YNIEHOB KOMWUCCUW OTBETbI [aHbl
HenpaBuIbHbIE NN HE AaHbl BOOGLLE;




- BnageHue oby4atowmmces 00LLEKYNbTYPHbLIMN,
obuwenpodeccnoHanbHbiMK U NPOdECCMOHANBHBIMU KOMMNETEHLNAMMN
B meHee 60%.

12.6.3. MeToanyeckue maTtepuansbl, onpeaensirowime npoueaypbl oOleHUBaHUA:
BCEM KpuTepusiM kaxabi uneH OK BbicTaBnseT 6annbl, KOTOpble B AafNbHENLLEM
CYMMUPYIOTCS.

lMoaBeaeHue ntoros: Ana nepesoga 6annoB B TpaaNLMOHHYIO LWKanNy OLeHNBaHWS
MOXHO UCMonb30BaTh CnefyLlne KpuTepum:

mMeHee 4 6annos -

«HeyaoBneTBOpUTENbHOY, 4-6 6annos -

«yOOBNETBOPUTENBHOY,

7-9 6annoB - «XOpPOLLOY,

10-12 6annos. -

«OTIIUYHOY.

MToroBas oueHka onpefendeTcs Kak cpeaHas apudmeTnyeckas Bcex
NHOMBUAYaIbHbIX

oueHok YneHos 3K.

B cnopHoMm crniydae peluarowmm rosioc MMeeT npeacegarernbs KOMUCCUN.

13.7. [lepeyvyeHb Yy4yeOHOM nuTepaTtypbl, pecypcoB ceTu «MHTepHeT»,

HeoOXoAUMBIX ANA NOAroTOBKU K 3awimTe U npoueaypbl 3awmutbl BKP
a) OCHOBHas nuTeparypa:

Ne n/n MNCTOYHMK

UHcTpykumsa «Obwme pekomeHgaumm no ohopMIeHUIo KypCoBbIX U BblMyCKHbIX
1 kBanuukaumoHHbIx pabot» U BI'Y 2.1.13-2016 http://www.law.vsu-ru/educalion/acls/i2.1.13
2016.pdf

1. MeTognyeckune ykasaHus no 0hOPMITEHMIO BbIMYCKHbIX KBAnNUUKaLMOHHbIX paboT [QNekTpoHHbIN
pecypc]: y4ebHo-MmeToamMYeckoe nocobue : [ans ctya. 4-ro kypca HanpaeneHus 03.03.02 dusumka) / Cocr.:
O.E. NMobawesckuin, J1.1O. JleoHoBa, J1.B. Tutosa ; BopoHex, roc. yH-T .— ONeKTPoH, TEKCTOBbIE AaH. —
BopoHex : MsgaTtenbckuni gom BI'Y, 2019.

6) JononHWTENbHas NUTepaTypa:

Ne n/n N CTOYHMK
HayyHbil u mexHuyeckuli mekcm: ripasuna cocmasseHusi u ogpopmneHus / T.FO. Tennuuykasi .— Pocmoe
1 H/[] : ®eHukc, 2007 .— 156, [2] c.: un. — (be3 npobnem).— Ha obn. asm. He ykas. —

bubnuozp.: c. 156-157 .— ISBN 978-5-222-11295-3

BbinyckHblie keanugukayuoHHble pabomai: ripasuna oghopmeHusi: y4ebHo-memoodudeckoe nocobue ons
2 8y308 / BopoHex, eoc. yH-m; cocm.: FO.A. JlbiceHko, M.FO. pabosuy .— BopoHex : Ul BI'Y, 2007 .—
22 c¢.: un. — bubnuoep.: c. 18 .— URL:http://www.lib.vsu.|-u/elib/lexls/melhod/vsi./mQ7-9 .pdf

Memoduyeckue yka3saHusi No 0QhoOPMIEHUIO 8bIMYCKHbIX K8anugukayuoHHbIX pabom [SrneKmpoHHbIl
pecypc]: yuebHo-memodudeckoe nocobue 0ris 8y308: [0n1s1 cmyO. ghak. [TMM OHesHOU u 04YHO-3a04HOU
3 gopmbi 06yyeHus1 BopoHex, eoc. yH-m, @ak. npukniad, UHhopMamuku, MameMamuKu U MeXaHUKU;
[cocm.: M.A. Apmemos u 0p.].— 3nekmpoH, mekcmosbie daH. — BopoHex: 3adamernbckuli dom BlY,
2018 <URLhttp://wvw.lib.vsu.ru/elib/lexts/method/vsu/m18-48.pcH

Memoduyeckue pekomeHOGayuu o 8bIMNOIHEHU0 camocmosimeribHol pabomel 0by4YaouwuMucs 8
9akKanaspuame 1o HarnpassneHuto "®usuka” [SnekmpoHHbIU pecypc]: yuebHo-memoodudeckoe mocobue :

4 [0ns cmyd. 4-20 Kypca HanpasneHusi 03.03.02 ®u3suka] / Cocm.: J1.FO. JleoHosa, J/1.B. lumosa ;
BopoHex, 2oc. yH-m.— OnnekmpoH, mekcmosbie daH. — BopoHex: Msdamenbckuli dom 3y, 2019.
11 Bry 2.1.28 - 2018 lNonoxeHue o nopsidke rnposedeHusi 20cydapcmeeHHOU umoaosoli ammecmayuu
5 10 obpasosamernbHbIM pozpamMmMamM 8biclie2o obpasosaHus - npoepammam bakanaspuama,

mpozpammam crieyuanumema, U npozpaMmmam mazucmpamypbl BopoHexcko2o 20cydapcmeeHH020
yHUBepcumema.

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (0duUManbHble PECYpPChbl UHTEPHET):

Ne n/n Pecypc

1 www.lib.vsu.ru 3HB BI'Y

2 http://www.iprbookshop.ru/

3 http://www.studentlibrary.ru/



http://www.law.vsu-ru/educalion/acls/i2.1.13
http://www.lib.vsu.|-u/elib/lexls/melhod/vsi./mQ7-9%20.pdf

OGy4atomica AoNONHUTENBHO UCMONb3YeT NUTepaTypy, COOTBETCTBYIOLLYIO TEMATUKE
BKP.

12.8. UHpopMaLMOHHbIE TEXHOMOIMU, UCMOSIb3yeMble AN NOArOTOBKU K 3aluyuTte
M npoueaypbl 3awutbl BKP, Bknwuvasa nporpammHoe obecneyeHune u
MH(pOpPMaLMOHHO-CNpPaBO4YHbIE CUCTEMbI

[na obecneyeHnss camocToATenbHOM paboTbl CTYAEHTOB B NEpUoA MNOArOTOBKM K
NUTOroBon aTTectauumn Tpebyetcs cnegyouwee nporpammHoe obecnederHne: WinPro 8
RUS Upgrd OLP NL Acdmc (Hor. 3010-07/37-14 ot 18.03.2014); lNporpammHas
cuctema anga obHapyXeHUsl TEKCTOBbIX 3aMMCTBOBaHUIN B y4eBOHbIX U Hay4YHbIX paboTax
«AHTMnnarnat.BY3» CybnuueHanoHHbin gorosop 2019.91375 ot 01.04.2019; Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product (dor. 3010-
07/69-20 ot 16.11.2020); [lNporpammHbIn komnnekc ans 3BM - MathWorksTotal
Academic Headcount - 25 (JluueHsuna go 31.01.2022, cybnuu. koHTpakT 3010-07/01-19
ot 09.01.19); Cnucrema mHxeHepHoro mogenupoBaHus ANSYS HF Academic Research
(Hor. Ne3010-15/1349-14 o1 19.11.2014).

13.9. MaTepnanbHoO-TeXHU4Yeckoe obecnevyeHue:

CneuuwanunsnpoBaHHasa mebernb, HOYTOYK, NpoeKkTop, 3KpaH Ans npoektopa. MNpu
nogrotoeke Kk 3awmte BKP: cneunanuampoBaHHas wmebenb, KOMNbIOTEPbI C
BO3MOXHOCTbIO MOAKMYEeHNa K cetn «MHTepHeT» u obecneyeHnem p[octyna
B 3NEKTPOHHYI0 MHOpMaLMOHHO-06pa3oBaTenbHyo cpeay YHuBepcuTeTa



MpunoxeHne A

MNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OEPA30BATESTbHOE YHPEXKOEHUE
BbICLLEIO OBPA3OBAHUA

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

dakynbTeT PUnYecKun
Kadenpa dpuankm TBEpOoro Tena n HaHOCTPYKTYP

Kadbenpa agepHon oumsmkm

YTBEP>XOAKO
3aBeayrowmm kaceapomn
CepeavH IN.B.

TutoBa J1.B.
nodnucek, pacuwugposka rnodnucu

.20

3AO0AHUE
HA BbINOJIHEHME BbIMYCKHOWU KBATIM®GUKALIMOHHOWU PABOThI
OBYYAIOLWIErrocs

hamususi, umsi, om4yecmaeo

1. Tema paboTbl , YTBEPXOEeHa peLleHnem
Y4eHOro coBeeta dakynbteTaor __ . .20

2. Hanpaenexue nogrotoskn Pusuka/npodunbs: Prsmka HaHOCUCTEM

3. Cpok caaum 3akoHYeHHOM paboTbl . 20

4. KaneHgapHbI nnaH: (CTpouTCca B COOTBETCTBUM CO CTPYKTypon BKP)

Ne Crtpyktypa BKP Cpoku MpumeyaHue
BbINOMHEHNS

BeepgeHue

maBa 1.

1.1.

1.2.

maBa 2.

2.1.

2.2.

3aknto4yeHune

Cnucok nuTepatypsl

MpunoxeHus

Obyuvatowmncs

lodnuck pacuwiughposka noonucu
PykoBogurtenb

lodnucek pacwugposka nodnucu



MpunoxeHve b
MMWHOBPHAYKHN POCCHUU
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YUPEXJIEHVE
BBICIHIEI'O ObPA3OBAHIA
«BOPOHEXXCKUIA FOCYI[APCTBEHHbIﬁ YHUBEPCUTET»
(®I'BOY BO «BI'Y»)

duznueckuil pakyabTeT
Kadenpa guszuxu meepoozco mena u nanocmpyxkmyp

Kadenpa soeproii puzuxu

<Tema 8binyCKHOU K8ATUPUKAYUOHHOU padbOmbl™>
BKP <macucmepckas paboma>

03.04.02 @Qusuxa

Duszuxa HaHocucmem

3aB. kadeapoii .. .20 1. <pacwugposxa noonucu>
noonucy
OOyuaromuiics <pacuugposka noonucu>
noonucs
PyxoBoaurens <yu. cmeneHv, 36anue> <pacuupposka noonucu>
noonucy
Boponex 20

MpunoxeHne B



OT3bIB

pykoBoautenss o BKP 6akanaspckou pabome <dpamunus, ums, omuecmeo
obyuarowezocs™>, oOydaromerocss mo HampapieHnto moarotoBku 03.04.02
Quzuxa/Duzuxka Hamocucmem Ha ¢uzndeckoMm ¢akyapTeTe BopoHexckoro
rocyJapCTBEHHOTO YHUBEPCUTETA HA TEMY

«

»

B OT3bIBE pykoBoauTenst AOIKHBI OBITh OTPAKEHBI:

1. OOmass  xXapakTepUCTHKAa  HAy4YHO-UCCIEAOBATEIbCKOM  JESTENbHOCTU
CTyJ€HTa B X0ji¢ BbinoaHeHus: BKP.

2. IlpodeccuonanbHble KauecTBa, MPOSIBICHHBIE CTYACHTOM B X0/1€ PaOOTBHI.

3. YMmeHue onpenenuTs (BbISIBUThH) AKTYaIbHOCTh TEMBI.

4. YMeHHE MOJHO PACKPBITh TEMY pabOTHI B €€ COACPKAHUH.

5. YpoBeHb  BIAJACHUA  HCCIENOBATEIbCKUMH  YMEHUSIMU  (HaBBIKAMH
MaTeMaTU4YecKoM O0OpaOOTKM JaHHBIX, aHajiu3a M HUHTEepIpeTalnuu
Pe3yJIbTaTOB UCCIE0BaHUs, (OPMYIMPOBAHUS BBIBOJOB, PEKOMEHIAIMHN U
zp.).

6. CremeHb CaMOCTOSITENIBHOCTH CTYACHTAa TPHU BBITIOJHEHUH BBITYCKHOTO
UCCJIEIOBAHUS.

7. HemoctaTku B UCCHENOBATENbCKOW JIEATEIBHOCTH CTYJIE€HTa B MEPHOJ
BbInoJiHeHus BKP.

8. PexkoMenganuu no najabHeHIIeMy MCIOIB30BaHUIO PE3YIbTaTOB PAOOTHI: UX
OIMyOJIMKOBAaHWE, BO3MOXXHOE BHEJApPEHHE B  00pa3oBaTeNbHBIA  /
MPOU3BOICTBEHHBIN MPOIIECC U T.1.

9. PekoMenayemass  OIlEHKa 1O  IKaje:  «OTJIUYHO»,  «XOPOLIO»,
«YZOBJIETBOPUTENIBHO», «HEYIOBIETBOPUTEIBHOY.

PykoBonurens

OOJlOfCHOCWlb, YUHeHasl cmenerb, y4eHoe 36aHue

.20

HOONUCH, paAcCUpPOB8Ka NOOnUCU



MpunoxeHwne I

PELHEH3MA

Ha BKP <ounnommyro pabomy, macucmepckyio ouccepmayuro> <ghamunus,
ums, omuecmeo obyuaroweeocs™, OOydYalolerocs II0 HaIpaBJICHUIO
MOJITOTOBKU / CIIELIUATIBHOCTU <K0O, HAUMEHOB8AHUEe HANpasieHusi NOO20MOBKU
/ cneyuanbHocmu™> Ha GakyIbTeTe <Ha38aHue ¢haxynrbmema> BOpOHEKCKOTo
rOCy/IapCTBEHHOT'O YHUBEPCUTETA HA TEMY

« »

B PEUCH3NHU OOJIKHBI OBITH OTpPa’KCHBI:

1. OOGmias xapakTepuCTUKA TEMBI, €€ aKTyaJIbHOCTh U 3HAYEHUE.

2. I'myOuHa pacKpBITHS TEMBI.

3. XapakTepucTHUKa UCIOJIb30BAaHHBIX MAaTepUAIOB U UCTOYHUKOB (JUTEpaTypa,
JTaHHBIC PEANPHUITHI, CTATUCTUYECKHE TAaHHBIC), 00beM, HOBHU3HA.

4. Hayuynoe u mpakThyeckoe 3HaueHue BbIBOJOB BKP, Bo3MoOxHOCTH HX
BHEJIPEHUS U UCTIOJIb30BAHUS.

5. KadecTBO nuTepaTypHOTO MU3JI0KEHUS, CTUIIb, JIOTUKA.

6. 3ameuaHus (eci TAKOBBIC UMEIOTCS ).

7. KauectBo odopmiienus pabotel (B TOM uwmciie, oubmuorpaduu, pUCYHKOB,
Ta0IHIY).

8. Oobmas OIICHKA BKP 110 HIKaJIe: «OTIIMIHOY, «XOpOIIOY,
«YIOBJICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY

Penenzenr

OOJZDfCHOCI’I’lb, Y4eHasl Cmeners, y4eHoe 36aHue

20

nOONUCH, pacuudposrka noonucu

[Tlpumeuanue 1. Peuensuss naercs TOJNBKO Ha JUIUIOMHYIO paloOTy CHeLManucTa WIH
MarucTepCcKyo IUCCEPTALHUIO.

[Tpumeuanue 2. sl pelieH3EHTOB CTOPOHHUX OpraHM3aldi HEOOXOAWMO 3aBEpUTH MOIMHUCH
pELIEH3EHTa 10 OCHOBHOMY MECTY Pa0OTHl.



Mpunoxenwve 0
(ob6aszaTenbHoe)

Obpa3zeL OLEHOYHOrO NKUCTa
BbINYCKHOW KBANU(pPUKaLUMOHHOW paboTbl N0 HAaNpPaBnNeH1o
NoaroToBKK

OLEEHOYHbIV INCT

Hanpaenexue nogrotoeku 03.03.02 duanka

Homep 3K
Ne DUO oby4arolleroca OUEHKa oueHka oueHka JK
pYKOBOAWTENS peLeH3eHTa
Mpencepatens K . .20
nmodnuce  pacwughposka nodnucu
CekpeTaps 3K . .20

nodnuce  paclwugposka nodnucu




