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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 npoBOoAUTb OTAENIbHbIE BUAbI nuccnegoBaHuii B paMKax nocTtaBJieHHbIX 3agay 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 BeEpMULMPOBATL apXMTEKTYpPY, a Takke paspabartbiBaTb NpoTO-
TUMNblI UHHOPMALIMOHHBLIX CUCTEM

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

AK-6 CnocobeH npoekTpoBaTb 6a3bl 4aHHLIX MHAOPMAaLMOHHBLIX CUCTEM, @ Takke obecneunBaTb U
ONTUMU3NPOBaTb UX PYHKLNOHMPOBaHNE

K7 CnocobeH npoekTMpoBaTh M pa3pabaTbiBaTb MHPOPMALMOHHBIE PECYPCHI B JTOKANbHOM CETU U

cetn VIHTepHeT

11. O6bem rocyaapCTBEHHOW MTOrOBOW aTTecTauMum B 3a4eTHbIX eAuMHMuax / ak.
yac. — 6/ 216, nogrotoska K 3awWwuTe 1 npouegypa 3awmtel BKP -6 / 216.



12 Tpeb6oBaHusa k BKP

O6wme TpeboBaHUA:

— BKP ob6sa3atenbHO NpoxoguT NMpPOBEPKY OPUrMHANbHOCTM B cucTeme AHTUNnarmar;
pekoMeHayeMbI NPOLEHT OPUrMHANBHOCTU TEKCTa, BKMYas camouMTUpoBaHWe, cocTaBnseT
He meHee 60%;

— obsasaTenbHbiM anemeHToM BKP sBnseTca npoBefeHue BblYUCIIMTENBHOMO 3KCne-
pUMEHTa C MOMOLLBD CaMOCTOATENbHO pa3paboTaHHOro MPOrpaMMHOro0 NPoAyKTa u/vnn ¢
NOMOLLIbIO CUCTEM KOMMNbIOTEPHOM MaTEMaTUKU U MAKETOB MHXEHEPHbIX NPOrpamm;

— HeobXOAMMbIM YCroBUEM MOMYyYEHUs] OTIIMYHOM OLEHKU ABNAEeTCA Hanuuve nyonu-
kaumn no Tematmke BKP, nHaekcnposaHHom B PUHL;

— npun opopmnieHnn BKP pekomeHayeTca npuaepXuBaTbCa akTyaribHbIX MeToaunye-
CKMNX YKa3aHuN.

12.1 Nopsipok BbinonHeHust BKP

MogrotoBka BKP BbinosnHseTcs obyyalowmmess Ha NPOTSXKEHUN 3aKNYUTENbHOro roga
o0yyeHns, ABNAETCA NPOBEPKON KayecTBa MOMyYeHHbIX TEOPETUYECKUX 3HaHWUMW, NpakTude-
CKMX YMEHWNA N HaBbIKOB, CPOPMMPOBAHHbIX OBLLEKYITbTYPHBIX Y NPOdECCUOHanbHbIX KOMMe-
TEHUM, NO3BONAKOLWMX pellaTb NpodeccrMoHanbHble 3agadn.

Y1BepxaeHne tem BKP, HasHauyeHne pykoBoguTenien, opraHmsauumsi BblinonHeHna BKP
onpegensieTcs TpeboBaHUAMMU, U3NOXEHHBIMU B [1oNOXeHMM O nopsake NpoBedeHUs rocy-
AApCTBEHHOW MTOrOBOW aTTecTaumm no obpasoBaTesibHbIM nporpaMmmam Bbicluero obpasoBa-
HUS — nporpammMam BGakanaespuara, nporpaMmmam crneuuanuteTa U nporpamMmmam maructpary-
pbl BOPOHEXCKOro rocyaapcTeeHHoro yHusepcuteta N BIY 2.1.28 — 2018.

K 3awuTte BKP gonyckaeTca oby4aroLmics, ycnewHo 3aBepLuvBLUNiA B MOMTHOM o0beme
ocsoeHne OlOI B cooTBETCTBMM C Y4EOHbLIM MNAHOM, MOSIHOCTBIO BbIMNOMHMBLUMA 3ajaHue
Kadpeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpPXOAKTCA Y4YeHbIM COBETOM (pbakynbTeTa NPUKNagHOM MaTemMaTUuku,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHunto 3aBeayromnx kapegpamu. lNepeyveHo Tem BKP
A0BOOMTCA OO0 cBeAeHns obyyatowmxcs He no3gHee, Yyem 3a 6 mecaues oo MMA.

MepeyveHb NpumepHbix TeM BKP paspabatbiBaeTcs npenofasaTensmu BblfycKaloLen
kadenpsl. NpumepHasa Tematmka BKP obcyxnaeTtca Ha 3acegaHum BbinyckatoLen kadeapbl v
yTBEpXOaeTcsa 3aBeayoLwmnm kadeapoun.

3apaHve Ha BbinonHeHve BKP BblgaeTcs CTyAeHTy Nocne YyTBEPXKAEHUS 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 MOGUNLHON CBA3MN.

MocTpoeHne GPS-mapLupyToB No CrnyTHUKOBbLIM KapTaM.

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

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

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

PaspaboTtka npunoxeHus, aHanuaupytowero bus factor npoekra.

9. PaspaboTtka Beb-npunoxeHun gns nogapkos GiftHat.
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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 onucaHue. [ina BKP, cBsa3aHHbIX ¢ pa3paboTkon MH(OPMALMNOHHBIX CUCTEM U UCMOSb30-
BaHVEM MHJOPMAaLMOHHBLIX TEXHOMOIMMK, B coaepXXaTenbHOM NOCTaHOBKE MPUBOLATCS CCbIfKU
Ha [OKYMEHTbl, pernameHTupyrowme npouecc OyHKLMOHMPOBAHNA WUH(OPMALMOHHON CcuUCTe-
Mbl; OCHOBHble MoKasaTenu, KOTopble AOMMKHblI OblTb AOCTUrHYTbI B YCMOBUSAX 3KCMnyaTaumm
WH(OPMALMOHHON CUCTEMbI; OFPaHNYEHUA Ha BPeMSA peLleHUs NOCTaBfEeHHOW 3a[ayn; CPOKU
Bblgaun MHdopMaLmK; cnocobbl opraHM3auun avanora yenoseka ¢ MHPOPMAaLMOHHON cUCTe-
MOW CcpefCTBaMU UMEIOLLIErOCS UHCTPYMEHTapUA, onncaHue BXOAHOW N BbIXOOAHOW MHAdopMa-
unn (dopma npencraBreHns COOOLEHUIN, OnNMCaHne CTPYKTYPHbIX eOuHWUU, NepuoanyHoOCTb
BblAa4n MHOpMaUUKN UM Yyactota nocTynneHus), TpeboBaHusa K opraHusaumm coopa u ne-
pefayv BXOAHOW MHGOpMaL MK, ee KOHTPOSb Y KOPPEKTUPOBKA.

B matemaTuyeckon noctaHoBKe BbINOMHAETCSA dopmanu3aumsa 3agadn, B pesynbraTte
KOTOpOW onpefensieTcs CocTaB NepeMeHHbIX, KOHCTaHT U UX Kraccudgukaums, Buabl orpaHu-
YEeHUN Ha NepeMeHHble N MaTeMaTUu4eckne 3aBUCUMOCTU MeXay nepeMeHHbIMU. YcTaHaBnm-
BaeTCHA Kracc, K KOTOPOMY OTHOCUTCS peluaemas 3ajada, U npuBoAUTCA CPaBHUTESbHbLIN
aHanu3 MeToOoB pelleHus Onga Bblbopa Hambonee agdekTneHoro metoga. [MpmBoanTcs
060CHOBaHWe NPUHATBLIX JONYLWEHUN 1 NPeanochIfiok Npu opmanu3auun 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 MHGAOPMALMOHHBLIX CUCTEM U MCMNOSb30BaAHNEM
MHPOPMALNOHHBIX TEXHOSOMMIA, HEOBXOOUMO YAENUTL BHUMaHME BONpOcaM opraHusaumm 6a3s
AaHHbIX 1 6a3 3HaHun, TpeboBaHNAM K opraHnsauum cbopa, nepenayn n KOHTpons nHhopma-
uuu.

O6ocHoBaHue Bbibopa unu paspaboTkm TeEXHUYEecKoro obecneyeHns MHGPOPMaLMOHHOMN
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHumsaumm n yHKUMoHMpoBaHna 3BM, cuctem,
KOMMEKCOB, NCMONb30BaHUN STIOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHbLIX CETEN.

lMporpammHoe obecneveHne OOMKHO BKIOYATb CTPYKTYPY NPOrpamMMHO-METOAMYECKOro
KoMmnnekca, (PyHKUUM nporpamMmm CTPYKTYPHbIX YPOBHEW, cnocobbl peanu3aumm MOHUTOpa
YNpaBreHNs HWKHUMW YPOBHAMM MPOrpaMMHbIX MoAyrnewn, cnocobbl peanusauun moaynen
BBOJA W BbiBOAA MHGOpPMaLMK.

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

TekcTbl nporpamMmMm oYopMAsAITCH B BUAE OTAESNTbHOMO AOKYMEHTA U MOMELLatoTCAa B Npu-
NOXEHUMN.

Ob6gaszatensHbiMn  ana BKP  gaBnaoTcs  normdeckass CBA3b  Mexay  rnasBamu
1 nocnegoBaTenibHOE pa3BUTME OCHOBHOW TEMbI Ha NPOTSXKEHMM BCEN pabOoThI.

B 3aknioyeHuun nornyeckn nocriefoBaTenbHO M3naralTca TeopeTUdeckue u npaxktnde-
CKue BbIBOAbl M NMpeanoXeHus, K KOTOpbIM MpuLlen CTygeHT B pesynbTaTte uccrnegoBaHus.
OHM JOMXKHbI BbITb KpaTKUMK, YETKMMU, AaloWwuMK NOSTHOe NpeAacTaBneHne O COAepXaHuu,
3HA4YNMMOCTM, 0BOCHOBAHHOCTU U 3P PEKTUBHOCTM pa3paboTok.



B npunoxeHusa cnegyet NOMeCTUTb BCMIOMOraTeNnbHbI MaTepuarn, KOTOpbIA Mpu BKIO-
YeHMM B OCHOBHYIO YacTb paboTbl 3arpomMoXaaeT TeKCT. K HEMy MOXHO OTHECTU: NPOMEXY-
TOYHblE TEOpeTUYeCKne BbIKMaAKM M pacdeTbl, HEKOTOpble AoKasaTenbCTBa, Tabnuubl AaH-
HbIX, TEKCT NPOrpamMmsbl, UAMACTPaLMM BCOMOraTeNbHOro xapakrepa.

MpunoxeHns pacnonaratTca B NOPsiAKE NOSIBNIEHUSA CCbINTIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmyecTtBo nNpunoxeHun B paboTe onpenensieTcs ToNbKo HeobXoaMMOCTbH UX
BBeAeHMs B paboTy. [pn odhopmMnIeHnm NpunoXeH1s ykasblBaeTCsa HE TOMbKO ero HoOMep, HO U
Ha3BaHMe MPUIOXEHUs, OTpakatoLlero ero cyTb. B kayectBe obpasua odopmneHms npuno-
YKEHMIN MOXXHO BOCMOSb30BATLCSA NPUMOXEHNAMN AAHHOTO METOAMYECKOro Nocobus.

12.4 Pe3ynbTaTbl 00y4YeHUs, XxapaKTepusyrouwme rotToBHOCTb BbIMYCKHMKA K Npo-
checcmoHanbLHOM AeATENBLHOCTHU, NpoBepsaeMblie Ha 3awuTte BKP:

Koapbl Koa v HanmeHoBaHue
KOMMEeTEHL M WHOWKATOPOB JOCTUXKEHUS KOMNETEHLNN

OlK-1.1 PewaeT TvnoBble 3a4ayn C y4€TOM OCHOBHbIX MOHSATUN U OBLLMX 3aKOHOMEPHOCTEWN,
CchOpMYNUPOBaHHbIX B pamkax 6a30Bbix AUCUMNANH MaTtemaTuki, MHpOPMaTUKN U eCTeCTBEH-
HbIX HayK.

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

OlK-1.3 OcyuwiecTBnsAeT BbIOGOP COBPEMEHHbIX MaTeMaTU4eCKMX UHCTPYMEHTaNbHbIX CPEeACTB
Ans 0bpaboTku nccnegyemblx SBNEHWA B COOTBETCTBUM C MOCTaBNEHHOW 3a4ayen, aHanusmpy-
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 nporpamMmmMHbIX NPOAYK-
Or1K-2 TOB

OlNK-2.3 Vicnonb3yeT MaTeMaTu4eckMe mMeToAbl Npu OLEeHKe KavyecTBa NporpamMMHbIX MPOAYK-
TOB

OlK-3.1 eMOoHCTpupyeT 3HaHWE COBPEMEHHbIX MH(POPMALMOHHBIX TEXHOMOMMA N NpUMeEHseT
UX NpY co3gaHnmM NporpaMmMHbIX NPOaYKTOB

OlK-3.2 PeanuayeT nporpaMMHble MPOAYKTblI C UCMOMb30BaHWEM COBPEMEHHbLIX MH(opMaLuum-
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 3HaHuWA B cdepe MHGPOPMAaLMOHHO-
KOMMYHMKALMOHHBIX TEXHOMOTUA.

MK-1.1. ObecneunBaeT cOOp Hay4YHO-TEXHMYECKON (Hay4yHOW) nHdopMaLuuu, Heobxognmon Ans
peLLeHnst 3agay uccrnegoBaHusl, NOCTaBMEHHbIX cneynanmucToM 6oree BbICOKOM KBanudukauuu.
MK-1 MK-1.2. NpoBoguT NepBuYHLIN aHanm3 n ob6obLLeHne 0TEYECTBEHHOIO U MEXAYHAPOAHOrO Orbl-
Ta B COOTBETCTBYHOLLEN 06nacTu uccnefoBaHuin Noa pykoBOACTBOM creumanvcta donee BbICO-
KoM KBanudukaumm.

MK-2.1. MnaHupyeT oTAenbHblE CTAagUN UCCNEOOBAHNS NPU HaNU4umM odLlero nnaHa paboTsl.
MK-2 MK-2.2. NpoBoaAMT 3KCNEPUMEHT B COOTBETCTBUM C YCTAHOBIIEHHBbIMWU MOMIHOMOYMSMM, COCTaB-
NsieT ero onvcaHve n opmMynmpyeT BbIBOAbI.

MK-3.1. AHanusmpyeT nony4vyeHHble pesynbTaTbl UCCNEAOBaHUN C UCMONb30BaHUEM CTaHAapT-
HbIX MeTO0B (MEeToaUK).

MK-3.2. lMpumeHsieT npu 06paboTke AaHHbIX CTaHAApTHOE W OpWUrMHaNbHOE NpPOrpammHoe
obecneyeHue.

MK-3.3. MNpeacraesnseT/oopmngaeT pesynbTatbl UCCNEOBaHUN B COOTBETCTBUMM C OEUCTBYIO-
LMW TEXHONOTMYECKUMM pernameHTamu/TpeboBaHuamm.

MK-3




MK-4.1. OemMoHCTpupyeT 3HaHWe MeTOoAMK cOopa 1 aHanu3a AaHHbIX npu npoektupoaHun UC,
MEeTOO0NOrMN NPOoeKTUpoBaHuA GrusHec-npoLeccoB, Moaenen AaHHbIX U MHPOPMALMOHHBIX CK-
CTeM B LIeriloM, cnocobbl hopmanusaumm n JoKyMeHTMpoBaHus Tpeboanui k C

MK-4.2. Vicnonb3yeT cnocobbl onpegeneHuns, OLeHKM 1 Bbibopa TEXHOMOMMM 4OCTyNa K AaHHbIM,
BapuaHToB apxuTekTypbl 10, WabnoHOB MPOEKTUPOBAHWS, MEXaHU3MOB ayTeHTUdUKaLun u
aBTOpM3aLMKN, MOLENMN YNpPaBeHUs WCKITIOYEHUSIMU U KPUTUYECKU BaXKHbIMU COOBITUSIMW, MO-
aenu obecneyeHus otkasoyctonymsocty 10

MK-4.3. Bnageet npakTu4eckMMm OnbITOM onpeaeneHvs TpeboBaHui K cucTteme, pas3paboTku
mMozenen 6rusHec-npoLeccoB U Moaenen AaHHbIX, NPoekTupoBaHus n ausanHa UC, paspaboTkm
b UC, kogupoBaHus Ha si3blkax NporpaMMmMpOBaHns, onpeaeneHms u MaHunynauum gaHHbIMU

MK-4

MK-5.1. [leMoHCTpMpyeT 3HaHMe MeToAOoB U CnocoboB dopmanusaumm n anroputMmnsaumm no-
CTaBrieHHbIX 3a4ady, cnocobos aHanusa TpebosaHui k MO, meTogonorun npoexkTnposaHud NO
MK-5.2. Co3gaeTt nporpaMMHbIA KO, C UCNONb30BaHNEM S3bIKOB NMPOrpaMmMupoBaHusl, onpeae-
NEeHVs U MaHUMNYNUPOBaHWSA AaHHbIMU U OPOPMNSAET ero B COOTBETCTBMU C YCTAHOBIEHHBIMMU
TpeboBaHus, NpoBEPSIET N OTNAXMBaeT ero.

MK-5

MK-6.1. JemoHcTpupyeT 3HaHWe cnocoboB onTummusaumu npoussoguTensHocTn B, BbinonHe-
HWs 3anpocoB K B[, ynpaBneHus XXM3HEHHbIM LIMKITOM 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
Ans agMuHucTpupoBaHusa b

MK-6

MK-7.1. OeMoHCTpupyeT 3HaHWe A3blKOB pa3meTkn u Beb-nporpaMMMpOBaHUs, MEeTOAOMNorMu
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 npakTuyecknin onbIT No paspaboTke cantos, BEO-NPUNOXKEHNA 1 NPOYMX MHAOP-
MaLMOHHbIX peCcypcoB, No paboTe ¢ CUCTEMON KOHTPONS BEPCUM

MK-7

12.5. MNpouenypa 3awmtbl BKP n MeToanyeckue pekomeHgauum Ansa ctygeHTa

3awwuta BKP npoBoguTtcsa B coOoTBETCTBMU C [NonioeHMeM o nopsiake npoBeaeHusi roc-
yOapCTBEHHOW UTOrOBOM aTTecTauum no obpasoBaTenbHbIM NporpamMmmMam Bhbicliero obpaso-
BaHUs — Nporpammam 6akanaBpuaTa, nporpaMmmam crneuuanuteta u nporpammamMm marmcrpa-
TYpPbl BOPOHEXKCKOro rocyaapcTBeHHoro yHneepcuteta 1 BI'Y 2.1.28 — 2018.

12.6. ®oHA OLEeHOYHbIX cpeacTB AnAa 3awutbl BKP
12.6.1. NpumMepHbIN NepeYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHuMe Bbibopa MaTeMaTMYECKOro MHCTPYMEHTapus Ans pewexns 3agad BKP.

— ObocHoBaHme Bblbopa A3blka NPOrpaMMUPOBaHUSA AN peLleHns noctaBneHHbix B BKP
3agad.

— Hay4yHasi HoBM3Ha NpoBefeHHOro nccnegoBaHus.

— NpakTnyeckas 3Ha4YMMOCTb MCCreaOoBaHUS.

— O630p nuTepaTypbl N0 NPOBEAEHHOMY UCCIEeL0BaHMIO.

— OueHka agekBaTHOCTWN MOCTPOEHHbLIX MaTeMaTUYECKUX MOLENEN.

— ObnacTb NpakTU4YeCKOro NPpMMEHeHUs pe3yrnbTaToB UCCea0BaHMS.

— KOppeKkTHOCTb MCNONb30BaHUSA HaYamnbHbIX CTaTUCTUYECKUX OaHHbIX.

— OB0oCHOBAHHOCTL COOPMYNMPOBAHHbLIX NPaBu (akCMOM, rmnoTes).

12.6.2. Kputepuu n wikana oueHMBaHusa pesynobtatoB BKP

[ns oueHuBaHUA pes3ynbTaToB 3alMTbl BbIMYCKHOW KBanuMUKauMOHHOW paboTbl uC-
Nnonb3yeTcs LKana: «OTIIMYHO», «XOPOLUO», «YAOBMETBOPUTENbHO», «HEYAOBMNETBOPUTENb-
HO». COOTHOLLEHME LUKanbl OLEHMBAHNA pe3yribTaToB 3alUMThbl BbIMYCKHOW KBaNUMUKaLMOH-
HOW paboTbl M YPOBHA MOArOTOBMEHHOCTM OOy4yaloLerocs K peLlieHno NpogeccMoHanbHbIX
3apau:



LLlkana oueHok XapakTepucTuka ypoBHS NOArOTOBIIEHHOCTU 0By4aloLLerocs K peLue-
HUIO NpodyeccnoHanbHbIX 3a4ad

pamMoTHO M 4eTko chopMynupoBaHa NOCTaHOBKa 3adayun, NPOAEeMOHCTPMPOBaH
BbICOKMI YpOBEHb FOTOBHOCTM WCMOMNb30BaTh HaBblkM BbibOpa, NPOEKTUPOBaHMS,
peanusaumn, OLEHKN KayecTBa M aHanm3a 3eKTUBHOCTM NpOrpaMMHOro obecne-
YEeHUs ONs peleHus 3agay B pasfiMyHbIX NpeaMeTHbIX 06nacTax, NpogeMOoHCTPUpo-
BaH BbICOKM/A YPOBEHb FOTOBHOCTM K MCMOMNb30BAHUIO OCHOBHbIX MoAenen UHAop-
MaLMOHHbIX TEXHOJIOMMIA N CNOCOOOB UX NPUMEHEHUSA AN pelleHus 3agad B npea-
METHbIX 06acTsaX, BbISIBIEHa SIPKO BblpaXKeHHasi CNMoCoOBHOCTb K camoopraHm3aumm
n camoobpa3oBaHMIO, YETKO U Ka4YeCTBEHHO W3NOXEH maTtepuan paboTbl, YETKO ”
KBanNnnMULMpOBaHHO AaHbl OTBETbI HA BCE OOMNONHUTENbHbLIE BOMNPOCH!, OT3bIB HOCUT
NONOXUTENbHbIN XapakTep.

Ob6gas3aTtenbHO HanuuMe He MeHee oaHou nybnvkauumn no tematuke BKP B n3pa-
HUAX, MHAEKCUpoBaHHbIX B PUHLIL.

OTnnyHo

KoppekTHO cdopMynupoBaHa NOCTaHOBKa 3agayun, NpoaeMOHCTPMpOBaHa roToB-
HOCTb MCMOSb30BaTh HaBbIKM BblOOpa, NMPOEKTUPOBAaHWSA, peanuaaunm, OLEHKN Kadve-
cTBa 1 aHanusa 3adeKTMBHOCTM NporpamMmmHoro obecneyeHns ong pelleHns 3agad
B pas3nuyHbIX NpeaMeTHbIX 0b6nacTax, NPOAEMOHCTPMPOBaHa rOTOBHOCTb K MCMOSb-
30BaHUI0 OCHOBHbIX MOAenen MHAMOPMALMOHHBLIX TEXHOMOMMA U CNocoboB MX npu-
MEHeHWs ONns pelleHns 3agadv B npeaMeTHbIX obnacTsx, BblgBreHa CroCOOHOCTb K
camoopraHusaumm n camoobpasoBaHunio, YETKO U Ka4YeCTBEHHO U3MOXEH matepuan
paboTbl, He Ha Bce OOMOMHUTErbHbIE BOMNPOCHI AaHbl MCYepnbiBaoWwue OTBEThHI,
UMEITCH MpeTeH3Mn K 06bemy BbINOIHEHHOW pPaboTbl, OT3bIB HOCUT MOMOXUTESb-
HbIN XapakTep.

XopoLo

KoMneTeHTHOCTb B NMpeaMeTHOl obracTM NpoAeMOHCTpUpoBaHa HeAoCTaTOuHO,
NnocTaHoBKa 3adayun copmyrnmpoBaHa pacniibiB4aTo, HELOCTAaTOYHO YEeTKO npoae-
MOHCTpMpOBaHa roTOBHOCTb MCMOJIb30BaTh HaBblkM BbIOOpa, MPOEKTUPOBaHUS, pea-
nM3aumm, OUEHKN KadecTBa W aHanmsa 3cpdeKTMBHOCTN nporpammHoro obecneve-
HUSA ONa pelleHnst 3a4ay B pasnuyHbIX NpeaMeTHbIX 06nacTsiX, BbiSBEHblI HE3HAYN-
TenbHble Npobenbl B rOTOBHOCTM K UCMOSIb30BAHUIO OCHOBHbLIX Mogernen nHgpopma-
LIMOHHBLIX TEXHOMOIMI 1 cnocoboB UX NPUMEHEHMS AN PELLEeHNs 3agady B NpeaMeT-
HbIX 06racTaAX, BbIsIBNIEH HEBLICOKMI YPOBEHb CMOCOBHOCTEN K caMoopraHu3aummn u
camoobpa3soBaHuio, U3NOXeEHME MaTepuana paboTbl COAEPXKUT HeveTkne opmMynu-
POBKN N SIBMSIETCA HenocrnegoBaTesibHbIM, OTBETbl Ha OOMNOSIHUTENbHLIE BOMPOCHI
HEMosHblE UNN codepkaT HETOYHOCTU U OWMOOYHbIE YTBEPXKAEHUSA, AaH MOJOXU-
TenbHbIN OT3bIB.

yﬂOBﬂeTBOpMTeﬂbHO

HW3knin ypoBeHb KOMMNETEHTHOCTM B MpegMeTHon obnacti, NOCTaHOBKa 3agauyn
chopMynupoBaHa HeYeTKo U C MOrpeLHOCTAMM, HU3KUA YPOBEHb TEOPETUYECKOW U
NpaKTUYecKon MOATrOTOBKW, HELOCTATOMHOE BMafeHWe UNU Heucnornb3oBaHWE COo-
BPEMEHHbIX MHOPMAaLMOHHBIX TEXHOMOrWI, W3NoXeHwe MaTepuana paboTbl co-
AEPXUT HeveTkne opMynmMpoBKM M OWKNBOYHbIE YTBEPXOEHMWS, AaHbl HEBEPHble
OTBETbI Ha AOMOSTHUTENbHbLIE BOMNPOCHI.

HeyuosneTBopMTeano

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

ANA NOAroTOBKM K 3awWmuTte U npoueaypbl 3awmtbl BKP
a) OCHOBHas nuTeparypa:

Ne n/n NcTOYHUK

OcHoBbl  MHGOPMAaLMOHHO-OubnMorpacdmyeckux  3HaHun:  ydyebHO-MeToamMyeckoe  nocobue /

! E. . l'puwwrHa [v gp.]. — BopoHex : BopoHexckui rocyaapCTBeHHbI yHuBepeuteT, 2015. — 38 c.

MeTognueckne ykasaHust MO OMOPMIIEHUIO KYpPCOBbIX M BbIMYCKHbIX KBanvMdWKaunOHHbIX paboT:
YyebHo-meToaMyeckoe nocobue. — BopoHex: nsgatensckmii gom By, 2023. — 56 c.

6) DononHWTenbHas NuTepaTypa:

Ne n/n MNcToYHmK

Hosukos, 0. H. lNogroToBka u 3aLimMTa Maructepckux guccepraumi u 6akanaBpckux pabor : y4ebHo-
meToaudeckoe nocobue / KO. H. HoBukoB. — 2-e n3a., ctep. — CaHkT-lNeTtepbypr : JlaHb, 2021. —

3 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIV // JlaHb : anekTpoHHO-6ubnuoTeyHasa cu-
ctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ons aBTopus. nonb3oBaTte-
nen.




B) MHCpOPMALIMOHHLIE MEKTPOHHO-06pa3oBaTerbHbIe pecypchl (OuUmnanbHble peCYpPChl UHTEPHET):
Ne n/n Pecypc
CT BIY 2.1.02 — 2015. Cucrema meHemxkmeHTa kadectsa. N'TOTOBAA TOCYOAPCTBEHHAA AT-
TECTALUUA. Obwme TpeboBaHUSA K coaepXaHuo 1M NopsiAok npoBeaeHus. — BopoHex : BopoHex-
CKUI rocygapcTBeHHbI yHuBepcuTeT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .
FOCT 7.1-2003. Bubnuorpadudeckas 3anucb. bubnuorpadgunyeckoe onncanne. Ob6ume TpeboBaHus
5 n npasuna coctaeneHus. — Mocksa : CtaHgapTuHdopm, 2010. — 47 c.
URL: http://www.internet-law.ru/gosts/gost/1560/.
FOCT 8.417-2002. NocynapcTBeHHas cuctema obecneyeHns eanHCcTBa namepeHunin. EguHnubl Benn-
6 4uH. — Mockea : CtaHgapTuHdopm, 2010. — 32 c.
URL: http://vsegost.com/Catalog/84/8435.shtml
FOCT 19.402-78. EguHas cuctema nporpaMmmHon gokymeHtaumm (ECIML). Onucanne nporpaMmmbl.—
URL: http://www.internet-law.ru/gosts/gost/24728

Ob6yvatowmmnca OONONHUTENBHO WUCMOMb3yeT NuMTepaTypy, COOTBETCTBYIOLLYK TemaTu-
ke BKP.

12.8. UHdpopmMaLMOHHbIEe TEXHONOrMU, UCNosib3yeMble ANl NOArOTOBKM K 3awiuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe ob6ecnevyeHne un MHPOPMaLUOHHO-
crnpaBoOYHble CUCTEMbI

O6pasoBaTeribHbIN NopTan « ANEeKTPOHHbIN yHUBepcuTeT BITY».

URL: https://edu.vsu.ru/;

ONeKTPOHHble BUBNMOTEYHbIE CUCTEMDI:

OneKTPoOHHO-6MbNMoTeyHas cnuctema «YHmBepcutetTckas 6ubnmnoteka online (qoctyn ocy-

wectBnsaeTca no agpecy: https://biblioclub.ru/);
MHOPMALIMOHHO-TENEKOMMYHUKALMOHHAsa cuctema «KoHTekcTym» (HaumoHanbHbI und-

poBon pecypc «PYKOHT»);

OneKTPoOHHO-6ubnmnoteyHon cucteme «JlaHb» (QOCTyn oOcCywecTBngeTca Mo agpe-
cy: https://e.lanbook.com/),

OBbC «BOOK» (gocTyn ocyuiecTtsnsieTcs no agpecy: https://book.ru).

lMporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbLIX NMPUMOXEHU Ans paboTbl C
AokyMeHTamu, Tabnuuamu mn 1.n. (MonOdomc, 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:

CneunanunsnpoBaHHas mebenb, kKoMnbloTep (HOYTOYK), MynbTMMeaunHoe obopyaoBa-
HWe (NPOEeKTop, 3KpaH, CpeacTBa 3ByKOBOCMPOM3BEOEHUS).

13. Ocob6eHHOCTU npoBeaeHua MMA ana nuy ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
300pOBbS U MHBaNMaoB

[nsa obyyarowmxca u3 ymcna nvuy ¢ orpaHNYeHHbIMU BO3MOXHOCTSAMW 340POBbSA U MHBa-
nnpoB M'MA npoBoguTca ¢ Y4ETOM OCOBEHHOCTEN MX MCUXOU3NYECKOrO pa3BUTUS, UX MHAON-
BMAyanbHbIX BO3MOXHOCTEN N COCTOSIHUS 300POBbS, a TakKe B COOTBETCTBMM C TpeboBaHus-
MU, U3MNOXEHHbIMM B NyHKTE 7 [lonoxeHust 0 nopsgke NpoBeAeHUst rocyaapCTBEHHOW UTOro-
BOW aTTecTaumm no obpasoBaTenbHbIM NporpaMmmam BbiCLLEro obpa3oBaHus — nporpammam


https://edu.vsu.ru/
https://biblioclub.ru/);
https://e.lanbook.com/
https://book.ru/

bakanaspuarta, nporpamMmam crieuuanutetra U nporpaMmmamMm Marmctpatypbl BOPOHEXCKOro
rocygapcTtBeHHoro yHusepcuteta 1 BI'Y 2.1.28 — 2018.



