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7. LUenb rocynapctBeHHOM UTOrOBOM aTTecTauuu: onpeneneHve COoTBETCTBUSA pe-
3ynbTaTOB OCBOEHUSA ObBy4aloLMMUCAa OCHOBHOW obpasoBaTenbHOW nporpammbl «lpoekTu-
poBaHue n paspaboTka MHGPOPMALMOHHBIX CUCTEM» COOTBETCTBYOWMNM TpeboBaHmnsam OIrOC
no HanpaeneHuto nogrotoekn 02.03.03 MatemaTudeckoe obecneveHne n agMMHUCTPUPOBA-
HUe MHGOPMALMOHHBIX CUCTEM BbiCLLEr0o 0B6pas3oBaHUs, YyTBEPXKOEHHOIO npmMkasom MuHoOGp-
Haykn Poccun ot 23 asrycta 2017 r. Ne 809.

8. MecTto rocynapcTtBeHHOM UTOroBoMn atrectauum B cTpyktype OIMOI: Bnok B3,
6asoBas YacTb.

9. ®opma(bl) rocynapcTBeHHOW UTOrOBOM aTTecTauuu:
3awmTa BbINYCKHOW KBanudukaumoHHon pabotsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUSA obpa3oBaTenbHOM NporpaMmmbl (KoMmne-
TEeHUMUN BbINYCKHUKOB):

Kop, ‘ HasBaHue

O6LenpodeccuoHarnbHble KOMMNETEeHLIUM

CnocobeH npumMeHaTb (byHAaMeHTarnbHble 3HaHUS, NOMNy4YeHHbIe B 00nacTn maTtemMaTU4EeCKMX 1

OlK-1 N
(I/IJ'II/I) €CTEeCTBEHHbIX HayK, 1 UCNOoJ1b30BaTb UX B I'IpOd)eCCI/IOHaJ'IbHOVI AeATeNIbHOCTU

CnocobeH NpUMeHATb COBPEMEHHbIVi MaTemMaTUYeckuMil annapart, CBsI3aHHbIA C NPoeKTUpoBa-
OnK-2 HVMeM, pas3paboTkoi, peanu3auuein M OLEHKOM KadyecTBa MPOrpamMMHbIX NPOAYKTOB M Mpo-
rPaMMHbIX KOMMMEKCOB B pasnunyHbIX 06MacTax YenoBe4veckon AesATeNbHOCTM

CnocobeH NoHnMaTb U NPUMEHSATb COBPEMEHHbIE MHAOPMAaLMOHHbIE TEXHOMNOMNK, B TOM Yucre
OnnK-3 OTeYeCTBEHHbIE, NPU COo34aHWUN NPOrpaMMHbIX NMPOAYKTOB M NPOrpaMMHbIX KOMMJIEKCOB pas-
MMYHOrO HasHaYeHus

CnocobeH yyacTBoBaTb B pa3paboTke TEXHUYECKON AOKYMEHTALMN NPOrpaMMHbIX NPOAYKTOB U

OrliK-4
NpOorpamMMHbIX KOMIMIIEKCOB

OMK-5 CnocobeH MHCTannMpoBaTh M CONpoBOXaaTb NporpaMmMHoe oGecnedeHne ans MHPOPMaLNOH-
HbIX cUCTeM U 6a3 AaHHbIX, B TOM YMcrie OTeYECTBEHHOIO Npou3BoACTBa

OMK-6 CnocobeH 1cnonb3oBaThb B Negarorniyeckoil AesiTeNbHOCTU HayYHble OCHOBbLI 3HaHWI B cdepe

NHAOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMMIA

np0¢)eCCI/IOHaJ'IbH ble KOMMNEeTEeHUNN

CnocobeH npoBoguTb cbop, aHanM3 1 0b6paboTky Hay4YHO-TEXHUYECKON MHPOpMaLMK, HEObXOo-
MK-1 ONMON ANng peLueHus npoeccuoHanbHbIX 3a4ad, NOCTaBNEHHbIX CneLmanMcToMm 6onee BbICo-
Kow KBanudukaumm

CnocobeH npoBOAUTb OTAENIbHbIE BUObI nccrnegoBaHuii B paMKax nocTtaBJiIeHHbIX 3aga4 no

MK-2
CTaHOapPTHbLIM METOAMKAM

AK-3 CnocobeH obpabaTbiBaTh, aHann3mMpoBaTb M 0popMIIATL pe3ynbTaThl UCCIEeNOBaHUA U pas-
paboToK Nog pyKOBOACTBOM creumanmcTa 6onee BbICOKOW KBanudukaumm

AK-4 CnocobeH npoekTupoBaTb U BEpMULMPOBATbL apXUTEKTYPY, a Takke pa3pabaTbiBaTb NpPOTO-
TUMNblI UHHOPMALIMOHHBLIX CUCTEM

AK-5 CnocobeH npoekTupoBaTh, pa3pabaTtbiBate U BepuduMLMpoBaThL NporpaMMHoe obecneyeHue
NH(OPMALIMOHHBIX CUCTEM

AK-6 CnocobeH npoekTpoBaTb 6a3bl JaHHLIX MHCDOPMALMOHHBIX CUCTEM, a Takke obecnedmBaTthb U
ONTUMU3NPOBaTb UX PYHKLNOHMPOBaHNE

K7 CnocobeH npoekTMpoBaTh M pa3pabaTbiBaTb MHPOPMALMOHHBIE PECYPCHI B JTOKANbHOM CETU U

cetn VIHTepHeT

11. O6bem rocyaapCTBEHHOW MTOrOBOW aTTecTauMu B 3a4eTHbIX eAuMHMuax / ak.
yac. — 6/ 216, nogrotoska K 3awuTe u npoueaypa 3awmtel BKP -6 / 216.



12 Tpeb6oBaHusa k BKP

O6wme TpeboBaHUA:

— BKP ob6sa3atenbHO NpoxoguT NMpPOBEPKY OPUrMHANbHOCTM B cucTeme AHTUNnarmar;
pekoMeHayeMbI NPOLEHT OPUTMHANbHOCTU TeKCTa cocTaBnsaeT He meHee 60%;

— obsasaTenbHbiM anemeHToM BKP sBnseTca npoBefeHue BblYUCIIMTENBHOMO 3KCne-
pUMEHTa C MOMOLLBD CaMOCTOATENbHO pa3paboTaHHOro MPOrpaMMHOr0 MPoAyKTa u/vnn ¢
NMOMOLLbIO CUCTEM KOMMNbIOTEPHOM MaTEMaTUKU U MAKETOB MHXEHEPHbIX NPOrpamm;

— HeobXOAMMBbIM YCrioBUEM MOMyYEeHUs] OTIIMYHOM OLEHKU ABMSETCH Hanuuve nyobnu-
kaumn no Tematmke BKP, unHaekcnposaHHom B PUHL;

— npun opopmrieHnn BKP pekomeHayeTca npuaepXuBaTbCa akTyalibHbIX MeToanye-
CKMNX YKa3aHuN.

12.1 MNopsipok BbinonHeHuss BKP

MogrotoBka BKP BbiNonHseTcss obyyalowmMmes Ha NPOTSHKEHUN 3aKSYUTENbHOro roga
00y4yeHuns, ABNSEeTCA NPOBEPKON KayecTBa MONYYEHHbIX TEOPETUYECKUX 3HaHUN, npakTude-
CKMX YMEHN N HaBbIKOB, CPOPMMPOBAHHBIX OBLLEKYITbTYPHBIX 1 NPOdECCUOHanbHbIX KOMMe-
TEHUWI, NO3BONAIOWMX peLlaTb NpodeccruoHarnbHble 3aauun.

Y1BepxaeHne tem BKP, HasHauyeHne pykoBoauTeneun, opraHusauus BbinonHeHuss BKP
onpegensieTcsa TpeboBaHUAMMU, U3NOXEHHBIMU B [1oNOXeHUM O nopsake NpoBedeHUs rocy-
AapCTBEHHOM UTOrOBOM aTTecTauumm no obpasoBaTtesnbHbIM NporpammMam Bbicero obpasoBa-
HUA — nporpamMmMam Gakanaespuarta, nporpaMmmam cneuuanuTeTa u nporpammMmam Marmcrparty-
pbl BOPOHEXCKOro rocyaapcTeeHHOro yHusepcuteta N BIY 2.1.28 — 2018.

K 3awuTte BKP gonyckaeTca oby4varomics, ycnewHo 3aBepLuvBLUINA B MOMTHOM obbeme
ocBoeHne OlOlN B cooTBETCTBMM C Y4EOHBLIM NSIAHOM, MOMTHOCTLIK BbIMOMHMBLUMIA 3aaHue
Kadbeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (pbakynbTeTa NPUKNagHON MaTemMaTUuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHuto 3aBeayrowmnx kapegpamu. lNepeyveHs Tem BKP
A0BOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, Yyem 3a 6 mecaues oo MMA.

MepeyveHb NpumepHbix TeM BKP paspabatbiBaeTcs npenogasaTensMu BblfycKaloLen
kadpegpsl. NpumepHasa Tematmka BKP obcyxanaeTtca Ha 3acegaHum BbinyckatoLen kadeapbl v
yTBEpXOaeTcs 3aBeayoLwmnm kadeapoun.

3apaHue Ha BbinonHeHne BKP BbigaeTcsa CTyaeHTy nocne yTBepXaeHust TeMbl YUYeHbIM
coBeTOM dhaKkynbTeTa NPUKIagHOM MaTeMaTUKN, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

1. PaspaboTka MHCTpyMeHTa Ans TectupoBaHunsa kamnaHum B CM-cucteme ans TexHosno-
roB MOGMNbLHON CBSA3MN.

MocTpoeHne GPS-mapLupyToB No CrnyTHUKOBbLIM KapTaM.

PaspaboTka oHnanH-nnaTgopmbl 4ns NnpoBeaeHnsi o6pasoBaTenbHbIX KOHKYPCOB
PacnosHaBaHve gopor no CNyTHUKOBbLIM KapTaMm.

CpepnctBo ans rpadmyeckoro NnpeacraBreHns MHKNMHOMETPUN HEPTAHON CKBaXKMHbI
PaspaboTka reHepaTopa TECTOBbIX AAHHbIX.

MownckoBo-nHpopMaumoHHas KkapTorpaduyeckas cnyxba ydeta npobnem 6naro-
yCTpOWCTBA ropoaCcKon cpeabl.

PaspaboTtka npunoxeHus, aHanuaupytowero bus factor npoekra.

PaspaboTka Beb-npunoxenun ana nogapkos GiftHat.

NoohkwnN
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10.Pa3paboTka BeG-NpunoxeHnn 4na nacnopTnsaumm atMmocdepHbIX 3arpsisHeHnn npea-
npuatTusamn «MpomMBbIOPOCHI».

11.Pa3paboTka npunoxeHusa onsi NPOBEAEHNA KBECTOBbLIX UIP 0cbnarH No KOMMNbIOTEPHOM
urpe «Among Us».

12.Pa3paboTka Be6-npunoxeHnsa 6poHMpoOBaHNA CTONOB pecTopaHa.

13.Pa3paboTka nokanbHOM MHOronosib3oBaTeNbCKon Urpbl Ha nnatgopme AirConsole.

14.Pa3paboTka Be6-NpmnnoxeHns 3akasa ToBapa.

15.Pa3paboTka MOBUNBHOIO KITMEHT-CEPBEPHOIO NPUITOXEHUSA A5 OPraHn3aTopoB Crop-
TUBHbIX MEPONPUATUINA.

16. Peanusauus Beb6-npunoxxeHnn Ons MHTEpHeT-MarasvHa ogexapl.

17.PaspaboTka web-cepBuca no npogaxe v 3akynke JOMaLUHUX XXUBOTHbIX.

18.PaspaboTka Web-npunoxeHunsa gnsi opraHnsaunum COBMECTHbIX aBTOMOOUIIbHbBIX Noes-
JOK.

19.Pa3paboTka aBTOMaTM3MPOBAHHOW CUCTEMbI YNPaBIIEHUSI CETbIO OTENEN.

20.PaspaboTka BeO-NpunoxXeHUsa Ans nomcka n cosgaHnsa tTemaTu4eckmx rpynn.

21.KopnopaTuBHoe XpaHunuulie gaHHbIX: pa3paboTka BUTPUHbLI C MHpopMaumnen no Kap-
TaM KnMeHToB HaHka.

22.Pas3paboTka npunoxennsa gns yganeHusa orotmnos U3 Buaeo3anucen TpaHcnsaumn Te-
NEeBU3NOHHbIX KaHaroB.

23. AHanua gaHHbIX C Ucnosib3oBaHneM ppenmeopka Apache Spark.

24.Pa3paboTka MOBUITLHOTO NPUIIOXeHnsa ans obmeHa KHuramu.

25.Pas3paboTka Beb-npunoxeHna ans pabotsl ¢ 6a3on KUHOMUIBMOB.

26.PaspaboTka web-npunoxenuns no nogdopy 6norepos B Instagram.

27.MpunoxeHne onsa yyactma 6aHka B BbinnaTax CTPaxOBOro BO3MELLEHMS.

28.T1punoxeHne ansa pacyeTta 1 aHanu3a 3KOHOMUYECKUX PUCKOB.

12.3 Ctpyktypa BKP

Ctpyktypa BKP:

— TUTYIbHbIN JINCT;

— cofepxKaHue;

— CMNCOK COKpaLLIEHWNI (ecriv B 3TOM €CTb HE06XxoaANMOCTb!);
— BBEOEHME,;

— OCHOBHas YacTb;

— 3aKIYeHne;

— CMUCOK MCMNOSb30BAHHbBIX NCTOYHMKOB;

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcsl 3agaHue Ha BbinonHeHne BKP.

TpeboBaHus k cTtpyktype BKP
CopepkaHve BKIHoYaeT HaMMeHOBaHUS BCEX pa3aerioB, NoApa3aenos (rna., naparpados),

MYHKTOB (€CNN OHW UMEIDTCS) C yKa3aHWeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLaeTcs Havano
MaTepuana pasgena, nogpasaena, rnasbl, naparpada, nyHkta. Bo BBegeHun ob6ocHOBLIBaETCS
BblIOOp TeMbI, onpefenseMbin ee akTyanbHOCTbO, (POpMYynUpyoTCs npobnema n Kpyr BONpPOCOB,
HeobXoaMMbIX ONS ee pelleHust; onpeaenseTca uenb paboTel ¢ ee pacaeneHneMm Ha B3anmo-
CBS13aHHbIN KOMMMEKC 3aad, Nnoanexawmx peLweHnto, Ans packpbiTa TeMbI; yKasbliBatoTCA 06b-
€KT uccrneaoBaHund, NCNonb3yemMble MeTOObl aHann3a u nutepaTypHble UCTOYHUKK; onpeaensieT-
Cs CTPYKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcs cogepXaHne BbIMyCKHOM KBanMmkaumoHHon paboThbl.

lMepBas rnmaBa HOCUT, Kak NpaBuno, obLieTeopeTUyYecKnin (MeTogoNorM4ecKknin) xapak-
Tep. B Hen Ha ocHoBe M3y4yeHuss paboT OTeYecTBEHHbIX N 3apybeXXHbIX aBTOPOB M3naraeTcs



aKkTyanbHOCTb U CYLLHOCTb Uccnegyemon npobnemsl, paccMaTpmBaloTCs pasnnyHble noaxoabl
K peLleHunto, JaeTcsa nx oueHka, 060CHOBLIBAOTCA M n3naratoTcs COOCTBEHHbIE MO3MLMMK CTY-
AeHTa. OTa rnaBa CnyXuT TeopeTuyeckuMm oboCcHOBaHWEM nccrneaoBaHui, NPoOBeAEHHbIX CTY-
OEHTOM.

O6ocHoBaHve uenn BKP HeobxoomMmo npoBOAMTbL Ha OCHOBE aHanm3a COBPEMEHHOrO
COCTOSIHUS U TEHOEHUMIN pa3BUTUS NpoGnemsl.

Bo BTOpOWM rmaBe nNpvBOAMTCA MOCTAHOBKA 3afauyn, ee cofgepXxaTenbHoe N maTteMartuye-
ckoe onucanue. [na BKP, cBasaHHbIX ¢ pa3paboTkon MH(POPMALMNOHHBIX CUCTEM U UCMONb30-
BaHVEM MHJOPMAaLMOHHBLIX TEXHOMOIMMK, B coaepXXaTenbHOM NOCTaHOBKE MPUBOLATCS CCbIfKU
Ha [OKYMEHTbl, pernameHTupyrome npouecc yHKLMOHMPOBAHNA WUH(OPMaLNOHHON cuUcTe-
Mbl; OCHOBHblE MokKasaTenu, KOTopble AOMKHbI OblTb OOCTUMHYTLI B YCMOBUAX 3KCMMyaTaumm
WH(OPMALMOHHON CUCTEMbI; OFPaHNYEHUA Ha BPeMSA peLleHUs NOCTaBfEeHHOW 3a[ayn; CPOKU
Bblgaun nMHopMaLmK; cnocobbl opraHM3auun avanora yenoseka ¢ MHPOPMAaLMOHHON cUCTe-
MOW cpefCcTBaMU UMEIOLLIErOCS UHCTPYMEHTapUA, ornmcaHne BXOAHOW N BbIXOAHOW MHAdOpMa-
unn (dopma npencraBreHns COOOLEHUIN, OnNMCaHne CTPYKTYPHbIX eOuHWUU, NepuoanyHoOCTb
BblAa4n MHoOpMaUUKn UM Yyactota nocTynneHus), TpeboBaHnsa K opraHusaumm cbopa u ne-
pefayv BXOAHOW MHGOpMaL MK, ee KOHTPOSb Y KOPPEKTUPOBKA.

B matemaTuyeckon noctaHoBKe BbINOSHAETCA dhopmanusaumsa 3agadu, B pesyrnbraTte
KOTOpOW onpefensieTcs CocTaB NepeMeHHbIX, KOHCTaHT U UX Kraccudgukaums, Buabl orpaHu-
YEeHUN Ha NepeMeHHble N MaTeMaTU4eckne 3aBUCMMOCTU MeXay nepeMeHHbIMU. YcTaHaBnm-
BaeTCHA Kracc, K KOTOPOMY OTHOCUTCS pellaemas 3agada, U NpuMBOOUTCS CpPaBHUTESNbHbIN
aHanu3 MeToOoB pelleHus Onga Bblbopa Hambonee agdekTneHoro metoga. [MpmBoanTcs
0B60CHOBaHWe NPUHATLIX JONYLWEHUN 1 NPeAnochIfioK Npu opmanusauumn n Belbope metoaa
peweHus. Onpegensetca obuwaa nocnegoBaTeNbHOCTb PELLEHUS 3a4a4n.

B aTon xe rnase nNpuMBOAATCSA pe3yrnbTaTbl TEOPETUYECKUX UCCIEeAOBaHWW, OnucaHue
pa3paboTaHHbIX anropuTMOB, aHann3 nx aeKTUBHOCTM.

Onsa BKP, cBaA3aHHbIX C pa3paboTkon WMHGPOPMALMOHHBLIX CUCTEM W WUCMONb30BaHMEM
MHAPOPMALNOHHBIX TEXHOMOMMIA, HEOBXOOMMO YAENUTL BHUMaHWE BONpocam opraHmusauumn 6as
AaHHbIX 1 6a3 3HaHun, TpeboBaHNAM K opraHnsauum cbopa, nepenayn n KOHTpons nHhopma-
uuu.

O6ocHoBaHue Bbibopa unu paspaboTkm TeEXHUYEecKoro obecneyeHns MHGPOPMaLMOHHOMN
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAxX opraHmsaumm n yHkumoHmpoBaHua 3BM, cucrtem,
KOMMEKCOB, NCMONb30BaHUN STIOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHbLIX CETEN.

lMporpammHoe obecneveHne OOMKHO BKIOYATb CTPYKTYPY NPOrpamMMHO-METOAMYECKOro
KoMmnnekca, (pyHKUUM nporpaMmm CTPYKTYPHbIX YPOBHEW, cnocobbl peanusaummM MOHUTOpa
YNpPaBreHNs HWKHUMWN YPOBHSAMM MPOrpaMMHbIX MoAyrewn, cnocobbl peanu3auun monynem
BBOJA W BbiBOAA MHGOpPMaLMK.

Ecnu BKP nocssiLieHa pelleHnio KOHKPETHOW NpUKagHoM 3agdadvn, To pesynbTaThbl Bbl-
YUCIIMTENBbHOIO 3KCNEepUMEHTa W/unuM aHanus pelleHns 3agadn LenecoobpasHo BblAENUTb B
OTAENbHYIO rnaey (pasgen).

TekcTbl nporpamMmMm oopMAsAITCS B BUAE OTAESNbHOrO AOKYMEHTA U MOMELLaloTCAa B Npu-
NOXEHUMN.

Ob6gaszatensHbiMn  ana BKP  gaBnaoTcs  normdeckass CBA3b  Mexay  rnasBamu
N nocnefoBaTenibHOE pPa3BUTME OCHOBHOW TEMbI Ha NPOTSXKEHMU BCEN pabOoThI.

B 3aknioyeHun nornyeckn nocriefoBaTenbHO M3nararTcs TeopeTudeckme U npaktude-
CKue BbIBOAbl M NMpeanoXeHus, K KOTOpbIM MpuLlen CTygeHT B pesynbTaTte uccrnegoBaHus.
OHM JOMXKHbI BbITb KpaTKUMK, YETKUMUK, SAKOWUMK NOMHOE NpPeACcTaBfeHne O CoAepXKaHuu,
3HA4YNMMOCTM, 0BOCHOBAHHOCTU U 3P PEKTUBHOCTM pa3paboTok.



B npunoxeHusa cnegyet NnoMecTuTb BCMOMOraTeNbHbIN MaTepuarn, KOTOpbIA Mpu BKIO-
YeHMM B OCHOBHYIO YacTb paboTbl 3arpomMoXaaeT TeKCT. K HEMy MOXHO OTHECTU: NPOMEXY-
TOYHblE TeOpeTUYecKkne BbIKMaAKM WU pacyeTbl, HEKOTOpble [OoKa3aTenbCTBa, Tabnuubl OaH-
HbIX, TEKCT NpOrpamMmbl, UAMCTPaLMM BCIIOMOraTebHOro Xxapakrepa.

MpunoxeHns pacnonaratTca B NOPsiAKE NOSIBNIEHUSA CCbINTIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmyecTtBo nNpunoxeHun B paboTe onpenensieTcs ToNbKo HeobXoaMMOCTbH UX
BBeAeHMs B paboTy. [1pn odopMneHnm NpunoXeHnst ykasblBaeTCa He TONbKO ero HoMep, HO 1
Ha3BaHMe MPUIOXEHUs, OTpakatoLlero ero cyTb. B kayectBe obpasua odopmneHms npuno-
YKEHMIN MOXXHO BOCMOSb30BATLCSA NPUMOXEHNAMN AAHHOTO METOAMYECKOro Nocobus.

12.4 Pe3ynbTaTbl 00y4YeHUs, XxapaKTepu3ylLlime rotoBHOCTb BbIMYCKHMKA K Npo-
checcruoHanbLHOM AeATENbLHOCTU, NpoBepsieMblie Ha 3awuTte BKP:

Koapbl Koa v HanmeHoBaHue
KOMMEeTEHL M WHOWKATOPOB JOCTUXKEHUS KOMNETEHLNN

OlK-1.1 PewaeT TvnoBble 3a4ayv C y4€TOM OCHOBHbIX MOHATUA N OBLLMX 3aKOHOMEPHOCTEN,
CchOpMyNUPOBaHHbIX B pamkax 6a30BbIx AUCUMNNNH MaTemaTukvi, MHPOPMATUKN U eCTeCTBEH-
HbIX HayK.

OlMK-1.2 TNpuMeHsieT CUCTEMHBIA NOAXOA M MaTeMaTuyeckne Metoabl Anst dopmanusauum pe-
LUEeHMS NPUKNaaHbIX 3a4au.

OlK-1.3 OcyuwectBnseT BbIGOp COBPEMEHHbIX MaTEMATUYECKUX UHCTPYMEHTAarNbHbIX CPEACTB
Ans 06paboTku nccnegyembix SBNEeHWA B COOTBETCTBUM C NOCTaBMNEHHOW 3afaven, aHanMaunpy-
eT pe3ynbTaTbl PACHETOB M UHTEPMNPETUPYET NOMYYEHHbIE Pe3ynbTaThl.

OrnK-1

OlK-2.1 NpumeHseT TUNOBLIE MaTemMaTUYeCKMe MOLENN Ha NpakTuKe

OlK-2.2 Peanusyet niobyto matemaTnyeckyto mogens npu paspaboTtke nporpammMHbIX NPOAYK-
Or1K-2 TOB

OlNK-2.3 Vicnonb3yeT MaTeMaTU4eckMe MeToAbl Npu OLEeHKe KavyecTBa NporpamMMHbIX MNPOAYK-
TOB

OlK-3.1 eMOoHCTpupyeT 3HaHWE COBPEMEHHbIX MH(POPMALMOHHBIX TEXHOMOMMA N NpUMeEHseT
UX NpW cosgaHnn NporpamMmMHbIX NPOaYKTOB

OlNK-3.2 PeanuayeT nporpaMMHble MPOAYKTblI C UCMOMb30BaHWEM COBPEMEHHbIX MHdOpMaLu-
OHHbIX TEXHOMOMMN

OflIK-3

Ol1K-4.1. Pa3spabaTbiBaeT TEXHUYECKYIO JOKYMEHTALUIO B COOTBETCTBMU C 3a4aHHbIM CTaHAaap-
OrliK-4 TOM Ha OCHOBE NMpeaoCTaBfEHHOro maTepuana
Ol1K-4.2. PaspabatbiBaeT 4OKYMEHTALMIO MO NPOrpaMmMHbIM NPOAYKTaM Y KOMMIIEKCam

Ol1K-5.1. YcTaHaBnusaeT n ucnone3yeT nporpammHoe obecneveHne NC n CYB[

Orl1K-5
Ol1K-5.2. NogpepxvMBaeT U CONPOBOXAAET yCTaHOBINIEHHOE NMporpaMMHoe obecrneveHne
Ol1K-6.1. meeT npeactaBneHve 0 HOPMaTMBHO-MPaBOBbLIX AOKyMeHTax P® B obnactu obpaso-
ONK-6 BaHMS

OlNK-6-2. [OeMOHCTpMpyeT HayyHble OCHOBbl 3HaHuA B cdepe MHGPOPMAaLMOHHO-
KOMMYHMKALMOHHBIX TEXHOMOTUA.

MK-1.1. O6ecneunBaeT cOOp Hay4YHO-TEXHMYECKOWN (Hay4HOW) MHpopmMauun, HeobxoamMmMon ang
peLLeHnst 3agay uccrnegoBaHusl, NOCTaBMEHHbIX cneynanmucToM 6oree BbICOKOM KBanudukauuu.
MK-1 MK-1.2. NpoBoguT NepBuYHLIN aHanm3 n ob6o0LeHne 0TEYECTBEHHOIO U MEXAYHAPOAHOrO Orbl-
Ta B COOTBETCTBYHOLLEN 06nacTu uccnefoBaHuin Noa pykoBOACTBOM creumanvcta donee BbICO-
Ko KBanudukaumm.

MK-2.1. MnaHnpyeT oTAenbHbIE CTAaAMN UCCNEA0BAHNUS NPY HANU4YUMKM obLero nnaHa paboTsbl.
MK-2 MK-2.2. NpoBoaAMT 3KCNEPUMEHT B COOTBETCTBUM C YCTAHOBIIEHHBbIMWU MOMIHOMOYMSMM, COCTaB-
NsieT ero onvcaHve n opmMynmpyeT BbIBOAbI.

MK-3.1. AHanusupyeT nony4YyeHHble pe3ynbTaTbl UCCMEAOBaHUA C UCNONb30BaHNEM CTaHAapT-
HbIX MeTO0B (MEeToaUK).

MK-3.2. lMpumeHsieT npu 06paboTke AaHHbIX CTaHAApTHOE W OpWUIMHAaNbHOE NpPOrpamMHoe
obecneyeHue.

MK-3.3. MNpeacraesnseT/oopmngaeT pesynbTatbl UCCNEOBaHUN B COOTBETCTBUMM C OEUCTBYIO-
LMW TEXHOMNOIMYECKUMM pernameHTamu/TpeboBaHusamMu.

MK-3




MK-4

MK-4.1. emoHCTpupyeT 3HaHWe MeToauKk cbopa n aHanusa AaHHbIX npu npoekTupoBaHuun UC,
MEeTOO0NOrMN NPOoeKTUpoBaHuA GrusHec-npoLeccoB, Moaenen AaHHbIX U MHPOPMALMOHHBIX CK-
CTeM B LierioM, cnocobbl hopmanuaaumm n JOKyMeHTupoBaHus Tpebosannii k NC

MK-4.2. Vicnonb3yeT cnocobbl onpedeneHus, OLeHKM 1 Bbibopa TEXHONOMMM JOCTyna K AaHHbIM,
BapuaHToB apxuTekTypbl 10, WabnoHOB MPOEKTUPOBAHWS, MEXaHU3MOB ayTeHTUdUKaLun u
aBTOpPM3aLMN, MOLENN YNPaBMEHUSA UCKIIOYEHNAMM N KPUTUYHECKN BaXKHbIMU COOBLITUAMU, MO-
aenu obecneyeHus otkasoyctonymsocty 10

MK-4.3. Bnageet npakTu4eckMuMm onbiTOM onpeaeneHunss TpeboBaHun K cucteme, paspaboTku
mMozenen 6rusHec-npoLeccoB U Moaenen AaHHbIX, NPoekTupoBaHus n ausanHa UC, paspaboTkm
b UC, kogupoBaHus Ha a3blkax NporpaMMmnpoBaHus, onpeaeneHns n MaHunynauum gaHHbIMy

MK-5

MK-5.1. [leMoHCTpMpyeT 3HaHMe MeTOAO0B U CnocoboB dhopmManusauun u anroputMusauum no-
CTaBrieHHbIX 3a4ady, cnocobos aHanusa TpebosaHui k MO, meTogonorun npoexkTnposaHud NO
MK-5.2. Co3gaeTt nporpaMMHbIA Ko C MCNONb30BaHNEM A3bIKOB NMPOrpaMMMpOBaHuUS, onpeae-
NEeHNs 1 MaHUMNYNUPOBaHMSA AaHHbIMU U OhOpPMNSAEeT ero B COOTBETCTBUU C YCTAHOBMEHHbIMU
TpeboBaHus, NpoBEPSIET N OTNAXMBaeT ero.

MK-6

MK-6.1. JemoHcTpupyeT 3HaHWe cnocoboB onTummusaumu npoussoguTensHocTn B, BbinonHe-
HWs 3anpocoB K B[, ynpaBneHust >)KM3HEHHbBIM LIMKIIOM AaHHbIX, XpaHswmxcs B B[

MK-6.2. YnpaBnsieT goctynom k 61, npoBoanUT MOHUTOPUHT paboTbl B[ n cbop craTucTnyeckomn
nHdopmaumm o pabote b

MK-6.3. YcraHaBnmBaeT un HacTpausaeT O anga obecneyeHmsa paboTtbl nonb3oBatenen ¢ b n
Ana agMuHucTpupoBaHna b

MK-7

MK-7.1. OeMoHCTpupyeT 3HaHWe A3blKOB pasmMeTkn n Beb-nporpaMMMpoBaHUs, MEeTOAONorMu
NPOEKTMPOBaHNSA BED-NPUIOXKEHNI

MK-7.2. Mcnonb3dyeT MeTOAOMOMMM NPOEeKTMPOBaHUs, BepcTaeT Beb-cTpaHuubl, co3gaeT U Te-
cTUpyeT MHpOPMaLMOHHBIE pecypcChbl Ha A3blkax Beb-nporpaMMmMpoBaHmns

MK-7.3. UmeeT npakTudecknin onbIT No paspaboTke canTtos, BEBG-NPUNOXEHNA 1 MPOYMX MHAOP-
MaLMOHHbIX peCcypcoB, No paboTe ¢ CUCTEMON KOHTPONS BEPCUM

12.5. MNpouenypa 3awmtbl BKP n MeToanyeckue pekomeHgauum Ansa ctygeHTa

3awuTta BKP npoBoguTtcs B COOTBETCTBMU C [1oNoOXKEHMEM O Nopsiake NpoBeaAEHUs roc-
yOapCTBEHHOW UTOrOBOM aTTecTauum no obpasoBaTenbHbIM NporpamMmmMam Bhbicliero obpaso-
BaHUs — Nporpammam 6akanaBpuaTa, nporpaMmmam crneuuanuteta u nporpammamMm marmcrpa-
TYpPbl BOPOHEXKCKOro rocyaapcTBeHHoro yHusepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®oHA OLEeHOYHbIX cpeacTB Ana 3awmTtbl BKP

12.6.1. NpumMepHbIN NepeYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHuMe Bbibopa MaTeMaTMYECKOro MHCTPYMEHTapus Ans pewexns 3agad BKP.
— Ob6ocHoBaHMe Bblbopa A3blka NPOrpaMMUpPOBaHUA AN pelleHns noctasneHHbIx B BKP

3agau.

— Hay4yHasi HOBM3Ha NpoOBEAEHHOIo UCCreaoBaHuS.

— [MpakTnyeckasa 3Ha4YMMOCTb UCCNea0BaHuUA.

— O630p nNuTepaTypbl MO NPOBEAEHHOMY UCCIEL0BaHMIO.

— OueHKa agekBaTHOCTM NOCTPOEHHbIX MaTeEMaTUYECKUX MOAENEN.

— ObnacTb NpaKTN4eCKOro NPUMEHEHNS Pe3yrbTaTOB UCCNEA0BaAHUS.
— Kopp€eKTHOCTb NCnonb3oBaHMs HavarbHbIX CTaTUCTUYECKNX OaHHbIX.
— OB0oCHOBAHHOCTL COOPMYNMPOBAHHbLIX NPaBu (akCMOM, rmnoTes).

12.6.2. Kputepuu n wikana oueHMBaHuaA pesynbtatoB BKP

[Ons oueHuBaHUA pes3ynbTaToB 3aWMThl BbIMYCKHOW KBanuMduKauMoOHHON paboTbl Uc-
nonb3yeTcsa LKana: «OTSIMYHO», «XOPOLUO», «YAOBMETBOPUTENbHOY», «HEYAOBNETBOPUTENb-
HO». COOTHOLLEHME LUKaNbl OLEHMBAHUSA pe3yrbTaToOB 3alUnTbl BbIMYCKHOW KBanuduKaLMoH-




HOM paboTbl U YPOBHS MOArOTOBIIEHHOCTU OOyYaloLLerocsi K pelleHno NpodeccnoHanbHbIX
3apayv:

LLikana oueHok XapaKTepI/ICTI/IKa YPOBHA NOAroTOBIIEHHOCTU 06yt-|a+ou_\eroc;| K peLlle-
HUIO I'IpO(beCCVIOHaJ'IbeIX 3aaad

'PaMOTHO M YeTko cchopmynupoBaHa MOCTAHOBKa 3ajadvu, NPOAEMOHCTPUPOBaH
BbICOKM/ YpPOBEHb FOTOBHOCTM MCMOMb30BaTb HaBblkM BbIGOpa, MPOEKTUPOBAaHWSA,
peanusauuu, OLEHKN kayecTBa M aHanusa apdeKTMBHOCTU NporpammHoro obecne-
YeHUs NS peweHns 3a4ad B pasnnyHbIX NpeaMeTHblx obnactax, NpoaeMOHCTPUpO-
BaH BbICOKMI YPOBEHb FOTOBHOCTW K UCMOMb30BaHMIO OCHOBHbLIX Mogenew MHAop-
MaLMOHHbIX TEXHOMOMMN N CnocoboB MX NPUMEHEHNs ANS pelleHns 3adad B npea-
METHbIX 06acTsX, BbIsIBNieHa SAPKO BblpaXeHHas CNOCOBHOCTb K caMoopraHusaumm
N camoobpasoBaHuIo, YETKO U Ka4YeCTBEHHO U3NOXeH martepuan paboTbl, YeTKo u
KBanMduLMpOBaHHO AaHbl OTBETbl HA BCE OOMOSIHMTENbHbIE BOMPOCHI, OT3bIB HOCUT
NOMNOXMTENbHbIN XapakTep.

O6sasatenbHO HanuuMe He MeHee ogHow nybnukauum no Tematuke BKP B n3ga-
HUAX, MHOEKCUMpoBaHHbIX B PUHLL.

OTnunyHo

KoppekTHO cchopmynmpoBaHa NOCTaHOBKa 3adadu, MPOAEeMOHCTPUPOBaHa roToB-
HOCTb MCMOSb30BaTh HaBbIKM BbIOOpa, NMPOEKTUPOBAaHWSA, peanusaunm, OLEHKN Kadve-
CTBa 1 aHanu3a adPEeKTUBHOCTU NPOrpaMmMHOro obecnevyeHns ons peleHns 3agad
B pasnuyHbIX NpeaMeTHbIX 0b6nacTsax, NPOAEMOHCTPMPOBaHa roOTOBHOCTb K MCMOSb-
30BaHMI0 OCHOBHbIX MoAenen MHPOPMALMOHHbIX TEXHOMOMMA U cnocoboB ux npu-
MEHeHMs NS pelleHns 3agady B npeaMeTHbIX 06racTsx, BbisiBNeHa CnocobHOCTb K
camoopraHusauum n camoobpasoBaHuUIo, YETKO U Ka4eCTBEHHO U3MOXeH martepuan
paboTbl, He Ha BCe [OOMNOJSIHMTENbHbIE BOMPOCHI AaHbl MCYepnblBaloLMe OTBETHI,
UMEITCH MPeTeH3Mn K 06bemy BbINOSIHEHHOW pPaboTbl, OT3bIB HOCUT MOMOXUTENb-
HbI XapakTep.

XopoLo

KoMneTeHTHOCTb B NpeameTHon obractv NpoaeMOHCTPUpOBaHa HeAOCTaTO4HO,
nocTaHoBKa 3ajayn copMynMpoBaHa pacnnbiB4aTo, HELOCTAaTOMHO YeTKo npoje-
MOHCTpMpOBaHa roTOBHOCTb MCMONb30BaTb HaBbIKM BbIOOpa, MPOEKTUPOBaHWS, pea-
nmMsaumm, OLEHKN KadecTBa U aHanumsa 3cheKTMBHOCTM NporpaMmHoro obecneve-
HUSA ONa pelleHns 3a4ay B pasnuyHbIX NpegMeTHbIX 00MnacTsiX, BbISIBNEHbI HE3HAYN-
TenbHble Npobenbl B FOTOBHOCTU K UCMONb30BaHUIO OCHOBHBLIX MoZenen nHgopma-
LIMOHHBIX TEXHOMOMMI U CNocobOB MX NPUMEHEHUSA ONSA peLleHus 3a4adv B NnpeameT-
HbIX 06n1acTaX, BbIABNEH HEBbLICOKUA YPOBEHb CMOCOBHOCTEN K camoopraHM3auun u
camoobpa3oBaHuUio, M3NoXeHne mMatepmana paboTbl COOEPXKUT HedeTkne hopmynm-
POBKM U SIBRSIeTCA HenocrefoBaTenbHbIM, OTBETbl Ha OOMNOMHUTENbHbIE BOMPOCHI
HenorsHble MM codepXat HETOYHOCTU U ONOOYHbIE YTBEPXOEHUA, OAaH MOMOoXu-
TelbHbINA OT3bIB.

y/J,OBJ'IeTBOpI/ITeJ'IbHO

HW3knin ypoBeHb KOMMNETEHTHOCTM B nMpeaMeTHon obnactu, NocTaHOBKa 3adayu
chopmMynupoBaHa HeYeTKO M C NOrpeLlHOCTAMU, HU3KUI YPOBEHb TEOPETUYECKON U
NpaKkTUYecKon MOATrOTOBKW, HEAOCTAaTOMHOE BMafdEeHWe WM HEeUCnonb3oBaHWe Co-
BPEMEHHbIX MH(OPMAaLMOHHBLIX TEXHOMOrMN, U3fnoxeHuwe maTepuana paboTbl co-
AEePXUT HeuyeTkne opMynupoBKM U OWNOOYHbIE YTBEPXKAEHMWS, OaHbl HEBEPHbIe
OTBETbI Ha JOMOSTHUTENbHbLIE BOMPOCHI.

HeygosneTBopuUTENbHO

12.7. NepeyeHb y4ebHOM NUTEpaTypbl, pecypcoB ceTn «MHTepHeT», He0BXO0AUMbBIX

ANA NOAroTOBKM K 3awWmuTte U npoueaypbl 3awmtbl BKP
a) OCHOBHasa nutepartypa:

Ne n/n McToYHMK

OcHoBbI MHOPMaLMOHHO-OubnMorpadnyecknx aHaHun: y4ebHo-meToamnYeckoe nocodue /

1 E. . l'puwmnHa [v ap.]. — BopoHex : BopoHexckuin rocyaapcTBeHHbI yHuBepeuteT, 2015. — 38 c.

MeToanyeckue ykaszaHus No 0OPMIIEHMIO KYPCOBbIX U BbIMYCKHbIX KBanM@UKaLMOHHbIX paboT: Yyeb-
HO-MeToanYeckoe nocobue. — BopoHex: usgatensckuii gom BIY, 2019. — 48 c.

Hosukos, 0. H. NogroToBka 1 3almMTa Maructepckux amccepraumin n 6akanaBpckmnx pabort : yyebHo-
3 meTogmudeckoe nocobue / HO. H. HoBnkoB. — 2-e n3ga., ctep. — CaHkt-INeTepbypr : NlaHb, 2021. — 32
c. — ISBN 978-5-8114-1449-9. — TeKCT : 3NeKTPOHHbIN // JlaHb : 9NeKTPOHHO-6MGMoTEeYHas cucte-




| | mMa. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: Ang aBTopus. nonb3oBaTenen.

0) gononHuTenbHasa nuTeparypa:
Ne n/n McTouHNnK
duckanos, B. [1. HayuHo-nccnegoBatenbckas paboTa MarMcTpaHToB M NOArOTOBKa MarMcTepcKom
ancceptauum : yd4ebHoe nocobue / B. [. duckanos. — Bonrorpaa : BTA®K, 2018. — 156 ¢c. —
TeKCT : aneKTPOoHHbIN // JlaHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexum goctyna: Ans aBTopus. Nonb3oBaTenen.

B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypcbl (0duLmnanbHble pecypCbl UHTEPHET):
Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cucrema meHepxmeHTta kadyectea. UTOTOBAA TOCYOAPCTBEHHAA AT-
TECTALUUA. Obwme TpeboBaHNSA K coaepXaHuio 1M NOopsiAoK npoBeaeHuns. — BopoHex : BopoHex-
CKMI rocygapcTBeHHbIn yHuBepcuTeT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .
FOCT 7.1-2003. bubnuorpaduyeckas 3anucb. bubnmorpadguyeckoe onucanue. Obwime TpeboBaHus
6 1 npaBuna cocTtaenenusi. — Mocksa : CtangaptuHdopm, 2010. — 47 c.
URL: http://www.internet-law.ru/gosts/gost/1560/.
FOCT 8.417-2002. lNocymapcTBeHHas cuctema obecrnedeHns eauHCTBa u3amepeHnin. EamHnubl Benu-
7 4nH. — Mockea : CtaHgapTtuHdopm, 2010. — 32 c.
URL: http://vsegost.com/Catalog/84/8435.shtml
FOCT 19.402-78. EamHas cuctema nporpammHon gokymeHtaumm (ECIAQ). OnncaHme nporpammbl.—

8 URL.: http://www.internet-law.ru/gosts/gost/24728
9 Mpumepbl Gubnuorpaduryeckoro onncaHus.
URL: http://www.lib.vsu.ru/documents/bibl_opisanie.pdf
Ob6yvatowmmnca AoNoNHUTENBbHO UCMONb3yeT nNuTepaTypy, COOTBETCTBYIOLLYIO TeMaTuKe
BKP.

12.8. UHdpopMaLMOHHbIEe TEXHONOrMU, UCNoJib3yeMble ANl NOArOTOBKU K 3awuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe ob6ecnevyeHne n MHPOPMaLMOHHO-
cnpaBoOYHble CUCTEMbI

O6pasoBaTerbHbIN NnopTan «ANEeKTPOHHbIN yHMUBepcuTeT BIY».
URL.: https://edu.vsu.ru/;

OneKTpOHHble BUBNMOTEYHbIE CUCTEMBI:

- OBbC «YHuBepcuteTckaa bubnuoteka onliney,

- OBC «KoHcynbTaHT cTyaeHTar,
-3BC «JlaHb».

MporpammHoe obecneveHue:

OC Windows 10, OC Linux, nakeT ctaHAapTHbIX OCUCHbIX NPUNOXeHnn ans paboTtbl C
AokyMeHTamu, Tabnuuamu mn 1.n. (MonOdomnc, LibreOffice), MO Adobe Reader, nHTepHeT-
6paysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, MO
Anylogic, Python (gonyckaeTcs 3ameHa cneumanuanpoBaHHoro MO BupTyanbHbIM aHanorom).

12.9. MaTepuanbHO-TeXHU4Yeckoe obecne4yeHue:

CneunanunsnpoBaHHaa Mebernb, koMmnbloTep (HOYyTOYK), MynbTuMeaunHoe obopyaosa-
Hue (NPOEeKTop, aKpaH, CpeaCcTBa 3ByKOBOCNPOM3BEAEHNS).

13. Oco6eHHOoCcTU npoBeaeHna M'MA ana nuy ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
300pPOBbS U UHBaNUAoOB

Ana obyyarowmxca n3 ymcna nvu ¢ orpaHNYeHHbIMU BO3MOXHOCTSAMW 340POBbSA U UHBa-
nnpoB TMA npoBoguTtcs ¢ y4ETOM OCOBEHHOCTEN MX NCUXOUINYECKOTO PasBUTUA, UX UHAN-


https://edu.vsu.ru/

BUAYyarnbHbIX BO3MOXHOCTEN N COCTOSAHWUS 300POBbS, a Takke B COOTBETCTBUM C TpeboBaHUA-
MU, U3MNOXEHHbIMU B NMyHKTe 7 [lonoxeHus o nopsake npoBefdeHUsi rocygapCTBEHHOW UTOro-
BOM aTTecTauum no obpasosBartersibHbIM MporpamMmmam BbiCLiero obpasosaHus — nporpammMam
GakanaspuaTta, nporpamMmam creuuanuTetTa U nporpammamM MarucTpatypbl BOPOHEXCKOro
rocyaapcTBeHHoro yHmsepcuteta 1 Bl'Y 2.1.28 — 2018.



