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7. Uenb rocyaapcTBEeHHOW UTOroBOM aTTecTauuun: onpeaeneHne cCooTBETCTBUS pe-
3yNnbTaTOB OCBOEHUSA Oby4aromMMnca OCHOBHOM obpasoBaTenbHOW nporpammbl «lpoekTu-
poBaHue n paspaboTka MHGPOPMALMOHHBIX CUCTEM» COOTBETCTBYOWMNM TpeboBaHmnsam OIrOC
no Hanpaenenuto nogrotoekn 02.03.03 MatemaTtudeckoe obecnevyeHme n agMUHUCTPUPOBA-
HUe MHGPOPMaLMOHHBLIX CUCTEM BbiCLLIEro 06pas3oBaHus, YTBEPXKOAEHHOMO npukazoM MuHo6p-
Haykn Poccun ot 23 asrycta 2017 r. Ne 809.

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

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

10. MnaHupyemble pe3ynbTaTbl OCBOEHUA obpa3oBaTenbHOM NporpaMmmbl (KomMmne-
TEeHUMUN BbINYCKHUKOB):

Kop, ‘ HasBaHue

O6LenpodeccuoHarnbHble KOMMNETEeHLIUM

CnocobeH npumMeHaTb (byHAaMeHTarnbHble 3HaHUS, NOMNy4YeHHbIe B 00nacTn maTtemMaTU4EeCKMX 1
(Mrn) ecTecTBEHHBIX HayK, U UCMOMb30BaTb UX B NPOGECCMOHaNbHON AEATENBHOCTM

OrlK-1

CnocobeH NpUMeHATb COBPEMEHHbIVi MaTemMaTUYeckuil annapart, CBsI3aHHbI C NPOeKTUpoBa-
OnK-2 HVMeM, pas3paboTkol, peanv3auueir M OLEHKON KayecTBa MPOrpamMMHbIX MPOAYKTOB M Mpo-
rPaMMHbIX KOMMMEKCOB B pasnunyHbIX 06MacTax YenoBe4veckon AesATeNbHOCTM

CnocobeH noHumaTtb n NPUMEHATb COBPEMEHHbIE I/IHd)OpMaU,VIOHHbIe TEXHOJ10IrMN, B TOM 4HuUcrne
OrlK-3 OoTe4yeCTBEeHHble, NMpu co3gaHunn nporpamMMHbIX NPoAYKTOB U MPOrpaMMHbIX KOMMJIEKCOB pas3-
JINYHOro Ha3Ha4eHunq

CnocobeH yyacTBoBaTb B pa3paboTke TEXHUYECKON AOKYMEHTALMN NPOrpaMMHbIX NPOAYKTOB U

OriK-4
NpOorpamMMHbIX KOMIMIIEKCOB

OMK-5 CnocobeH MHCTannMpoBaTh U CONpPoBOXaaTh NPorpaMmHoe obecnedeHne Ansa MHOPMaLMOH-
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
MpodeccrnoHanbHble KOMNETEHLMN

CnocobeH npoBoguTb cbop, aHanM3 1 0b6paboTky Hay4YHO-TEXHUYECKON MHGOpMaLMK, HEO6XO0-
MK-1 ONMon anga pelueHus npodeccruoHanbHbIX 3a4ay, NOCTaBEHHbIX CNELManMcToM bonee BbICO-
Kow KBanudukaumm

CnocobeH npoBOAUTb OTAENbHbIE BUAbI nccrnegoBaHuii B paMKax nocTaBJIeHHbIX 3aga4 no

MK-2
CTaHOapPTHbLIM METOAMKAM

AK-3 CnocobeH obpabaTbiBaTh, aHann3vMpoBaTb U 0POPMIIATL pe3ynbTaTbhl UCCIefOoBaHUN U pas-
paboToK Nog pyKOBOACTBOM creumanmcTa 6onee BbICOKOW KBanudukaumm

AK-4 CnocobeH nNpoekTupoBaTb M BEpUMULMPOBATL apXUTEKTYPY, a Takke paspabaTbiBaTb NPOTO-
TUMNblI UHHOPMALIMOHHBLIX CUCTEM

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

AK-6 CnocobeH npoekTpoBaTb 6a3bl 4aHHLIX MHAOPMAaLMOHHBLIX CUCTEM, a Takke obecneynBaTb u
ONTUMU3NPOBaTb UX PYHKLNOHMPOBaHNE

K7 CnocobeH npoekTMpoBaTh M pa3pabaTbiBaTb MHPOPMALMOHHBIE PECYPCHI B JTOKANbHOM CETU U

cetn VIHTepHeT

11. O6bem rocyaapcTBEHHOW UTOrOBOW aTTecTauMuM 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;
pekoMeHayeMbl NPOLEHT OPUTMHANBHOCTU TeKCTa cocTaBnsaeT He meHee 60%;

— obsasaTenbHbiM anemeHToM BKP gBnseTcs npoBefeHMe BblYUCIIUTENBHOMO 3KCMe-
pUMEHTa C MOMOLLBD CaMOCTOATENbHO pa3paboTaHHOro MPOrpaMMHOr0 MPoAyKTa wu/vnn ¢
NOMOLLIbIO CUCTEM KOMMNbIOTEPHOM MaTEMaTUKU U MAKETOB MHXEHEPHbIX NPOrpamm;

— HeobXOAMMBbIM YCroBUEM MOMYYEHUS] OTIIMYHOM OLEHKU SBNAETCA Hanudmve nyonu-
kaumn no Tematuke BKP, nHaekcnposaHHom B PUHL;

— npun opopmnieHnn BKP pekomeHOyeTca npuaepXunBaTbCHa akTyalbHbIX MeToguye-
CKMNX YKa3aHuN.

12.1 MNopspok BbinonHeHuss BKP

MogrotoBka BKP BbinosnHseTcs obyyalowmmess Ha NPOTSXKEHUN 3aKNYUTENbHOro roga
00y4yeHus, ABNSEeTCA NPOBEPKON KayecTBa MOSYYEHHbIX TEOPETUYECKUX 3HAHWW, NpakTu4de-
CKMX YMEHNA N HaBbIKOB, CPOPMMPOBAHHBIX OBLLEKYIbTYPHbBIX 1 NPOGEeCCUOHANbHbIX KOMMNe-
TEHUWI, NO3BONAIOWMX peLlaTb NpodeccruoHarnbHble 3aauun.

Y1BepxaeHne tem BKP, HasHauyeHne pykoBoguTenien, opraHusauums BbinonHeHna BKP
onpegensieTcs TpeboBaHNAMMU, U3NOXEHHBIMU B [1oNOXeHUM O nopsaake nNpoBefeHUst Tocy-
AapCTBEHHOM UTOrOBOM aTTecTtauum no obpasoBaTesnbHbIM NporpammMam BbicLlero obpasoBa-
HUA — nporpammam bakanaepuarta, nporpaMmmam crneyuanureTa u nporpaMmmam Marncrparty-
pbl BOPOHEXCKOro rocyaapcTBeHHOro yHusepcuteta N BIyY 2.1.28 — 2018.

K 3awmte BKP gonyckaetcs oby4yarowmincs, ycnewHo 3aBepLunsLUMii B NOSIHOM obbeme
ocBoeHne OlOIN B cooTBETCTBMM C y4EOHBLIM NII@HOM, MOJSTHOCTBIO BbINOSTHMBLUMKW 3agaHue
Kadbeapbl Ha BbinonHeHne BKP.

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

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

3apaHve Ha BbinonHeHve BKP BbligaeTcst CTyAeHTy nocne YyTBEPXKAEHUS TEMbl YUYEHbIM
coBeTOM (hakynbTeTa NPUKIagHoM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

1. PaspaboTka MHCTpyMeHTa Ansa TecTupoBaHmsa kamnaHum B CM-cucteme ans TexHono-
roB MOGUNbLHON CBSA3MN.

MoctpoeHne GPS-mapLupyToB NO CNYTHMKOBBIM KapTam.

PaspaboTka oHnanH-nnaTgopmbl 4n1s NpoBeaeHUst obpasoBaTenbHbIX KOHKYPCOB
PacnosHaBaHue fopor No CNyTHUKOBbLIM KapTaM.

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

MownckoBo-nHpopMaumoHHas kapTorpaduyeckasa cnyxba ydeta npobnem 6naroycT-
porCcTBa ropoacKon cpeabl.

PaspaboTtka npunoxeHus, aHanuaupytowero bus factor npoekra.

9. PaspaboTtka Beb-npunoxeHun gns nogapkos GiftHat.

NoOORWODN

o



10.PaspaboTka Be6-npunoxeHui ang nacnoptm3aunm aTMocepHbIX 3arpsa3HeHuni npea-
npuatTusamn «MpomMBbIGPOCHI».

11.Pa3paboTka NnpunoxxeHnsa ans NnpoBeAeHUst KBECTOBbIX Urp odosiariH No KOMMbOTEPHON
urpe «Among Us».

12.Pa3paboTka Beb6-npunoxeHmss GpoHMpoBaHNs CTOSIOB pecTopaHa.

13.Pa3paboTka nokanbHOM MHOrononb3oBaTenbCckon urpbl Ha nnatgopme AirConsole.

14.Pa3paboTka Beb-npunoxeHus 3akasa Toeapa.

15.PaspaboTka MOBUABHOIO KIMEHT-CEPBEPHOIO NPUIOXEHUSA A1 OPraHN3aTopoB Crnop-
TUBHbIX MEPONPUATUN.

16. Peanusauusa Be6-NpunoXxeHnin onst UHTEpHeT-Mara3nHa oaeXxabl.

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

18.PaspaboTtka Web-npunoxeHus ans opraHmM3aumm COBMECTHbIX aBTOMOOMUIIbHbIX NOE3-
JOK.

19.PaspaboTka aBTOMaTU3NPOBAHHON CUCTEMbI YNIPaBNEHUS CETbIO OTENEN.

20.Pa3paboTka BeG-NpUnoXeHns ansi nomcka n cosgaHns TeMaTu4ecknx rpynn.

21.KopnopaTuBHOE XpaHUNULLE AaHHbIX: pa3dpaboTka BUTPUHbBI C MHGOpPMaLMEN MO Kap-
TaM KnMeHToB HaHKa.

22.Pa3paboTka NnpunoXxeHusa onga yaaneHus norotmnos 13 Bugeosanucen TpaHcnaunn Te-
NEBU3NOHHBIX KaHaroB.

23.AHanus gaHHbIX ¢ ncnonb3oBaHMeM penmaopka Apache Spark.

24.Pa3paboTka MOBUIbHOro NpUNoXeHus ana obMeHa KHUramu.

25.Pa3paboTka Beb-npunoxeHus gnga paboTsl ¢ 6a3on KNHOPUITLMOB.

26.Pa3paboTka web-npunoxeHusa no nogbopy 6rorepos B Instagram.

27.TpunoxeHne ansa yd4actnsa 6aHka B BbiNfiaTax CTPaxoBOro BO3MELLEHUS.

28.TlpunoxeHne Ansa pacyeTta 1 aHanm3a 3KOHOMUYECKUX PUCKOB.

12.3 Ctpyktypa BKP

Ctpyktypa BKP:

— TUTYIbHbIN JINCT;

— cofepxKaHue;

— CMNCOK COKpaLLLEHNI (ecriv B 3TOM €CTb HE06Xxo0aANMOCTb!);
— BBEAEHME;

— OCHOBHas YacTb;

— 3aKIYeHne;

— CMNCOK MCMOJSIb30BAHHbIX NCTOYHMKOB;

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcsl 3agaHue Ha BbinonHeHne BKP.

TpeboBaHus k cTtpyktype BKP
CopaepkaHuve BKIHoYaeT HavMeHOBaHUS BCEX pa3ferioB, NoApa3aenos (rna., naparpadhos),

MYHKTOB (€CNN OHW UMEIDTCS) C yKa3aHWeM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLaeTcs Havano
MaTepuana pasgena, nogpasaena, rnasbl, naparpada, nyHkta. Bo BBegeHun ob6ocHOBLIBaETCS
BblIOOp TeMbI, onpeaenseMbiil ee akTyanbHOCTbO, (POPMYnUpyoTCs npobnema n Kpyr BONpOCOB,
HeobXoaNMbIX ONSA ee peLleHust; onpeaenseTca uenb pabotel ¢ ee pacgeneHmem Ha B3anumo-
CBS13aHHbIN KOMMMEKC 3aad, NOANeXalumx peLeHnto, Ans packpbiTUst TEMbI; yYKa3biBatloTCs 00b-
€KT uccrneaoBaHund, UCNonb3yemMble MeTOObl aHanu3a u nuTepaTypHble UCTOYHUKN; onpeaensaeT-
Cs CTPYKTypa paboTbl.

B ocHOBHOWM YacTu packpbiBaeTcs cogepXaHne BbIMyCKHOM KBanuukaumoHHon paboThbl.

lMepBas rnaBa HOCWUT, Kak NpaBuno, obLieTeopeTUYECKNA (METOOONOMMYECKUIA) XapakK-
Tep. B Hen Ha ocHoBe n3yyeHus paboT oTeYeCTBEHHbIX U 3apybexHbiXx aBTOPOB nanaraeTtcs



aKkTyanbHOCTb M CYLLHOCTb Uccnegyemon npobnemsl, paccMaTpmBaloTCs pasnnyHble noaxoabl
K peLleHnto, JaeTcsa nx oueHka, 060CHOBLIBAOTCA U n3naratoTcs COGCTBEHHbIE NO3ULMK CTY-
AeHTa. OTa rnaBa CNnyXuT TeopeTnyeckum o60CHOBaHMEM MCCieaoBaHWI, NPOBEAEHHbIX CTY-
OEHTOM.

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

Bo BTOpOWM rmaBe npuMBOAMTCH MOCTAHOBKA 3ajadn, ee cogepXartenbHoe U maTemaTtuye-
ckoe onucanue. [na BKP, cBa3aHHbIX ¢ pa3apaboTkon MH(POPMALMOHHBIX CUCTEM U MUCMOMb30-
BaHVEM MHJOPMAaLMOHHBLIX TEXHOMOIMMK, B coaepXXaTenbHOM NOCTaHOBKE MPUBOLATCS CCbIfKU
Ha [OKYMEHTbl, pernameHTupylowmne npouecc yHKUNOHUPOBAHUS WH(OPMALNOHHON CUCTe-
Mbl; OCHOBHble MokasaTenu, KoTopble AOMKHblI OblTb AOCTUIHYTbI B YCNOBUAX 3KCMnyaTaumm
WH(OPMALMOHHON CUCTEMbI; OFPaHNYEHUA Ha BPeMSA peLleHUs NOCTaBfEeHHOW 3a[ayn; CPOKU
Bblgaun nMHopMaLmK; cnocobbl opraHM3auun avanora yenoseka ¢ MHPOPMAaLMOHHON cUCTe-
MOW CcpefCTBaMU UMEIOLLLErOCS UHCTPYMEHTapUd, onMcaHne BXOAHOW U BbIXOAHOW MHGOpMa-
unn (dopma npencraBreHns COOOLEHUIN, ONMCaHne CTPYKTYPHbIX eOuHWUU, NepuoanvyHOCTb
BblAa4n MHOpMaUUKN UM Yyactota noCTynneHus), TpeboBaHusa K opraHnsaumm cbopa u ne-
pefayv BXOAHOW MHGOpMaL MK, ee KOHTPOSb Y KOPPEKTUPOBKA.

B matemaTuyeckon noctaHoOBKe BbINOSHAETCA bopmanusauus 3agadu, B pesyrnbraTte
KOTOpOK onpefensieTcs CocTaB NepeMeHHbIX, KOHCTaHT U UX Kraccudukaums, Buabl orpaHu-
YEeHUN Ha NepeMeHHble N MaTeMaTU4eckne 3aBUCMMOCTU MeXay nepemMeHHbIMU. YcTaHaBnu-
BaeTCHa Kracc, K KOTOPOMY OTHOCUTCS peluaemas 3agjada, W NpuBOLMTCH CpPaBHUTESbHbIN
aHanu3 MeToOoB pelleHus Ona Bblbopa Hambonee agekTnsHoro metoaa. [MpmBoamTcs
0060CHOBaHWE MPUHATBLIX JONYLWEHUN 1 NPeAnochISIoK Npu opmanusauumn n Belbope metoaa
peweHus. Onpegensetca obuwaa nocnegoBaTeNbHOCTb PELLEHUS 3a4a4n.

B aTon xe rnase npuBOAATCA pes3ynbTaTbl TEOPETUYECKUX UCCHEeAOBaHWW, onncaHue
pa3paboTaHHbIX anropuTMOB, aHann3 nx aeKTUBHOCTM.

Onsa BKP, cBaA3aHHbIX C pa3paboTkon WMHGPOPMALMOHHBLIX CUCTEM W WUCMONb30BaHMEM
MHPOPMALMNOHHBIX TEXHOSOMMIA, HEOBXOAUMO YAENUTL BHUMaHWE BONpocaM opraHusaumm 6as
AaHHbIX 1 6a3 3HaHun, TpeboBaHNAM K opraHmnsauum cbopa, nepegadn n KOHTpons nHgopma-
uuu.

O6ocHoBaHue Bbibopa unn paspaboTkm TeXHUYeckoro obecneyeHns MHGPOPMaLMOHHOM
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHuMsaumm n yHKUMOHMpoBaHna 3OBM, cuctem,
KOMMEKCOB, NCMONb30BaHUN STIOKaNbHbIX U rNo6anbHbIX BbIYUCINTENBHBIX CETEN.

lMporpammHoe obecneveHme OOMKHO BKIOYaTh CTPYKTYpPY NPOrpamMmMHO-METOANYECKOro
KoMmnnekca, (pyHKUUM nporpaMmm CTPYKTYPHbIX YPOBHEW, cnocobbl peanu3aummM MOHUTOpa
YMpPaBfeHNs HWKHUMWU YPOBHAMM MPOrpaMMHbIX Moaynewn, crnocobbl peanu3auumn mopynen
BBOJA W BbiBOAA MHGOpMALMK.

Ecnu BKP nocssilLieHa pelleHnio KOHKPEeTHOW MpUKagHon 3agjayv, To pesynbtaThl Bbl-
YUCIIMTENBbHOrO 3KCNEepUMEHTa W/unuM aHanus pelleHns 3agadn LenecoobpasHo BblAENUTb B
OTAENbHYIO rnaey (pasgen).

TekcTbl nporpamMmMm oopMIIAKTCA B BUAE OTAENbHOro AOKYMEHTA U MOMELLATCA B Npu-
NOXEHUMN.

Ob6gaszatensHbiMn  ana BKP  gaBnsaoTcs  normdeckass CBA3b  Mexay  rnasBamu
1 nocriegosaTeribHOEe pas3BUTUE OCHOBHOW TEMbl Ha NPOTSXEeHUN Bcen paboThbl.

B 3akntoyeHuun norvyecku nocregoBaTenbHO M3nararTca TeopeTudeckne u npaxktunde-
CKue BbIBOAbl M NMpeanoXeHus, K KOTOpbIM MpuLlen CTyOeHT B pesynbTaTte uccrnegoBaHus.
OHKM JOMXKHbI BbITb KpaTKUMK, YETKUMUK, SAKOWUMK NOMHOE NPeACTaBfeHne O CoaepXaHuu,
3HA4YNMMOCTM, 0BOCHOBAHHOCTU U 3PPEKTUBHOCTM pa3paboTok.



B npunoxeHusa cnegyet NOMeCTUTb BCMOMOraTenbHbIN Matepuarn, KOTOpbIA Npu BKIO-
YEeHMM B OCHOBHYIO YacTb paboTbl 3arpoMoXpgaeT TeKCT. K HEMy MOXHO OTHECTWU: NPOMEXY-
TOYHblE TeOpeTUYeckue BbIKNaAKM M pacdeTbl, HEKOTOpble [oKa3aTenbCTBa, Tabnuubl AaH-
HbIX, TEKCT NpOrpamMmbl, UAMCTPaLMM BCIIOMOraTenbHOro xapakrepa.

MpunoxeHns pacnonaratTca B NOPsiAKE NOSIBNIEHUSA CCbINIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmyecTtBO nNpunoxeHnn B paboTe onpenensieTcs ToNbKo HeobXoaMMOCTbH UX
BBeAeHMs B paboTy. [pn odhopMnIeHnn NpuUnoXeH1s ykasblBaeTCs HE TOMbKO ero HOMep, HO U
Ha3BaHWe MPUIOXEHUs, OTpakatoLLlero ero cyTb. B kayectBe obpasua odopmneHms npuno-
YXEHMIN MOXHO BOCMOSb30BATLCS NPUMOXKEHUAMN AAHHOTO METOAMYECKOro Nocobus.

12.4 Pe3ynbTaTtbl 00y4YeHUs, XxapaKTepusyrLlime rotToBHOCTb BbINYCKHMKA K NpPO-
checcruoHanbLHOM AeATENbLHOCTU, NpoBepsieMble Ha 3awmTte BKP:

Koapbl Koa v HanmeHoBaHue
KOMMEeTEHL M WHOWKATOPOB JOCTUXKEHUS KOMNETEHLNN

OlK-1.1 PewaeT TMnoBble 3a4ayn C y4€TOM OCHOBHbIX MOHATUA N OBLLMX 3aKOHOMEPHOCTEN,
ChOpMYNUPOBaHHbIX B pamkax 6a30BbIx AUCUMNNNH MaTemMaTukvi, MHPOPMATUKN U eCTecTBeH-
HbIX HayK.

OlMK-1.2 TNpuMeHsieT CUCTEMHBIV NOAX0A U MaTeMaTUYecKne MeToabl Anst dpopmanusauumn pe-
LUEeHMS NPUKNaaHbIX 3a4au.

OlK-1.3 OcyuwectBnseT BbIOGOp COBPEMEHHbIX MaTEMAaTUYECKUX UHCTPYMEHTarnbHbIX CPEeACTB
Ans 06paboTku nccnegyemblx SBNeHWA B COOTBETCTBUM C MOCTaBIIEHHOW 3agayen, aHanusupy-
eT pe3ynbTaTbl PACHETOB M UHTEPMNPETUPYET NOMYYEHHbIE Pe3ynbTaThl.

OrlK-1

OlK-2.1 NpumeHsieT TUNoOBLIE MaTemMaTUYeCKMe MOLENN Ha NpakTuKe

OlK-2.2 Peanusyet niobyto maTtemaTvyeckyto mogens npu pa3paboTke nporpamMmmHbIX NPOAYK-
Orl1K-2 TOB

OlNK-2.3 Vcnonb3yeT MaTeMaTu4yeckMe MeTobl Npu OLeHKe KavyecTBa MporpaMmMHbIX NpoaykK-
TOB

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

OlK-3.2 PeanusyeT nporpaMMHble MPOAYKTblI C UCMOMb30BaHWEM COBPEMEHHbIX UHopmaLu-
OHHbIX TEXHOMOMM

OlK-3

Ol1K-4.1. Pa3pabaTbiBaeT TEXHNUYECKYIO JOKYMEHTALUNIO B COOTBETCTBUMN C 3afaHHbIM cTaHAap-
OrliK-4 TOM Ha OCHOBE NMpeaoCTaBfEHHOro maTepuana
Ol1K-4.2. PaspabaTbiBaeT 4OKYMEHTALMIO MO NPOrpaMmMHbIM NPOAYKTaM Y KOMMIIEKCam

OrK-5.1. YcTtaHaBnuBaeT 1 ncnonb3yeT nporpaMmmHoe obecneyerHne NC n CYB[

OrlIK-5
Or1K-5.2. NogpepxvMBaeT U CONPOBOXAAET yCTaHOBINIEHHOE NMporpaMMHoe obecrneveHne
OlK-6.1. meeT npeactaBneHve 0 HOPMaTMBHO-MPaBOBbLIX AOKyMeHTax P® B obnactu obpaso-
OMK-6 BaHMS

OlNK-6-2. [OeMOHCTpMpyeT HayyHble OCHOBbl 3HaHuMW B cdepe MHGPOPMALMOHHO-
KOMMYHMKALMOHHBIX TEXHOMOTUNA.

MK-1.1. ObecneunBaeT cOOp Hay4YHO-TEXHMYECKOWN (Hay4HOW) MHopmMauun, HeobxoamMmMon ang
peLLeHnst 3agay uccrnegoBaHusl, NOCTaBMEHHbIX cneynanmucToM 6oree BbICOKOM KBanudukauuu.
MK-1 MK-1.2. NpoBoauT NepBUYHLIN aHanM3 n 0606LLEeHNEe OTEHYECTBEHHOTO 1 MEXAYHapOAHOro onbl-
Ta B COOTBETCTBYHOLLEN 06racTu uccnefoBaHuin No4 pykoBOACTBOM cnevumanvcta 6onee BbiCo-
Ko KBanudukaumm.

MK-2.1. MnaHupyeT oTAenbHbIE CTAaAUN UCCNEOOBAHNS NPU HaNU4umM obLlero nnaHa paboTsl.
MK-2 MK-2.2. NpoBoaWT 3KCNEPUMEHT B COOTBETCTBUMN C YCTAHOBEHHbIMU MOMHOMOYMSIMU, COCTaB-
NsieT ero onvcaHve n opmMynmpyeT BbIBOAbI.

MK-3.1. AHanusupyeT nony4vyeHHble pesynbTaTbl UCCNEAOBaHUN C UCNONb30BaHUEM CTaHAapT-
HbIX MeTO0B (MEeToaUK).

MK-3.2. lMpumeHsieT npu 06paboTke AaHHbIX CTaHAAPTHOE W OpUrMHaNbHOE MpOorpaMMHoe
obecneyeHne.

MK-3.3. MNpeacraesnset/oopmngaeT pesynbTatbl UCCNeoBaHUN B COOTBETCTBUMM C OENCTBYIO-
LMW TEXHOMNOIMYECKUMM pernameHTamu/TpeboBaHusamMu.

MK-3




MK-4.1. emMoHCTpupyeT 3HaHWe MeTOoAMK cOopa 1 aHanu3a AaHHbIX npu npoektupoaHun UC,
MEeTOOO0NorMn MNpPOeKTUpOBaHUA GusHec-npoueccoB, MoAenen AaHHbIX U MHAOPMALMOHHBIX
CUCTEM B LIefTloM, cnocobbl hopManusaumm n JoKkyMeHTupoBaHus Tpeboanni k IC

MK-4.2. Vicnonb3yeT cnocobbl onpeaeneHuns, OLEHK/ 1 Bbibopa TEXHOMOMMM A0CTyNa K AaHHbIM,
BapuaHToB apxuTekTypbl 10, WabnoHOB MPOEKTUPOBAHWS, MEXaHU3MOB ayTeHTUdUKaLun u
aBTOpM3aLMKN, MOLENMN YNpPaBeHUs UCKITIOYEHUSIMU U KPUTUYECKU BaXKHbIMU COOBLITUSIMU, MO-
aenu obecneyeHns oTkaszoyctonymsoctum MO

MK-4.3. Bnageet npakTu4eckMMm OnbITOM onpeaeneHvs TpeboBaHui K cucTteme, pas3paboTku
mMozenen 6usHec-npoLeccoB U Moaenen AaHHbIX, NPoeKkTupoBaHus n ausanHa UC, paspaboTkm
b UC, kogupoBaHus Ha a3blkax NporpaMMmnpoBaHus, onpeaeneHns n MaHunynauum gaHHbIMy

MK-4

MK-5.1. [leMoHCTpMpyeT 3HaHMe MEeTOAOB U CnocoboB dopmanuauum n anroputmmsaumm no-
CTaBrieHHbIX 3a4ady, cnocobos aHanusa TpebosaHui k MO, meTogonorun npoexkTnposaHud NO
MK-5.2. Co3gaeTt nporpaMMHbIfA KO, C UCNONb30BaHNEM S3bIKOB MPOrpaMMmnpoBaHus, onpeae-
NEeHVs N MaHUMNYNUPOBaHMA AaHHbIMU U OPOpPMNSAET ero B COOTBETCTBUU C YCTaHOBIEHHbIMU
TpeboBaHus, NpoBEPSIET N OTNAXMBaeT ero.

MK-5

MK-6.1. JemoHCcTpupyeT 3HaHWe cnocoboB onTummsaummn npomssogmTensHocTn B[, BbinonHe-
HMs 3anpocoB K B[, ynpaBneHust XXM3HEHHbIM LIMKIIOM AaHHbIX, XpaHsawmxca B B

MK-6.2. YnpaBnsieT goctynom k b1, npoBognUT MOHUTOPUHT paboTbl B[ n cbop craTucTnyeckomn
nHdopmaumm o pabote b

MK-6.3. YcraHaBnmBaeT un HacTpaumsaeT O anga obecneyeHms paboTtbl nonb3oBatenen ¢ b n
Ana agMuHucTpupoBaHna b

MK-6

MK-7.1. OeMoHCTpupyeT 3HaHWe S3blKOB pa3meTkn n Beb-nporpaMMMpOBaHUsi, MEeTOAOMNOorMu
NPOEKTMPOBaHNSA BED-NPUINOXKEHNI

MK-7.2. Vicnonb3yeT MeTo40MorMn nNpoekTMpoBaHus, BepctaeT Be6-cTpaHuubl, Co3gaeT u Tec-
TUpYeT MHOPMALIMOHHbIE PeCcypChbl Ha A3blkax Beb-nporpamMMmmpoBaHns

MK-7.3. UmeeT npakTmuyeckmn onbIT No paspaboTke cantos, BEG-NPUIOKEHUIN N NPOYUX MHEOP-
MaLMOHHbIX peCcypcoB, No paboTe ¢ CUCTEMON KOHTPONS BEPCUM

MK-7

12.5. MNMpoueaypa 3awmtbl BKP n MeToamnyeckme pekomeHgauum ans ctygeHrta

3awuTta BKP npoBoauTtcs B cootBeTCcTBUMM C [lonoxeHnem o nopsgke npoBeAeHust ro-
CyO0apCTBEHHOW UTOroBOW aTTecTtauumn no obpasoBaTesnbHbIM NporpaMmmam Bbiclero obpaso-
BaHUs — NporpammMmam 6akanaBpuaTa, nporpaMmmMmam cneuuanutetTa u nporpaMmmam marucrtpa-
TYpbl BOPOHEXKCKOro rocyaapcTBeHHoro yHusepcuteta 1 Bl'Y 2.1.28 — 2018.

12.6. ®oHA oLEeHOYHbIX cpeacTB Ana 3awuTtbl BKP
12.6.1. NpumMepHbIN NepeyYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHuMe Bbibopa MaTeMaTMYECKOrO MHCTPYMEHTapus Ans pewexns 3agad BKP.

— O6ocHoBaHuWe Bbibopa A3blka NPOrpamMMMpPOBaHNS AN peLleHns noctaBneHHbix B BKP
3agad.

— Hay4Hasi HoBM3Ha NpoBefeHHOro nccnenoBaHus.

— MNpakTnyeckas 3Ha4YMMOCTb UCCIeA0BaHUS.

— O630p nNuTepaTypbl MO NPOBEAEHHOMY UCCNELOBaHMIO.

— OueHka agekBaTHOCTWN NOCTPOEHHbLIX MaTeMaTUYECKUX MOLENEN.

— ObnacTb NpakTU4eCKOro NPMMEHEHNs pe3ynbTaToB UCCEeAO0BaHUS.

— KOppeKkTHOCTb MCNONb30BaHUSA HaYanbHbIX CTaTUCTUYECKUX AaHHbIX.

— OB0oCHOBaAHHOCTL COOPMYNMPOBAHHbIX NPaBun (akCMOM, rmnoTes).

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[Ons oueHuBaHuA pes3ynbTaToB 3alMTbl BbIMYCKHOW KBanuukaunmoHHON paboTbl uc-
nonb3yeTcs LKana: «OTSIMYHO», «XOPOLUO», «YAOBMETBOPUTENbHOY», «HEYAOBMETBOPUTESb-
HO». COOTHOLLEHME LIKaNbl OLEeHUBaHUSA pe3yrbTaToB 3alUUTbl BbIMYCKHOM KBanudukaumoH-



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

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

'paMOTHO M YeTko chopmynupoBaHa MOCTaHOBKa 3afadv, NPOAEMOHCTPUPOBaH
BbICOKM/ YpPOBEHb FOTOBHOCTM MCMOMb30BaTb HaBblkM BbIGOpa, MPOEKTUPOBAaHWSA,
peanusauuu, OLEHKN KavyecTBa 1 aHanunsa apdhekTMBHOCT nporpammHoro obecne-
YeHUs NS peweHns 3a4ad B pasnnyHbIX NpeaMeTHbIX 0bnacTsx, NpogeMoHCTPUpPO-
BaH BbICOKMI YPOBEHb FOTOBHOCTW K MCMOMb30BaHWUIO OCHOBHBLIX Moaenew uHGop-
MaLMOHHbIX TEXHOMOMMN 1 CNocoboB MX NPUMEHEHUs AN pelleHns 3agad 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
NOMNOXMTENbHbLINA XapakTep.

ObsasatenbHO Hanuume He MeHee ogHow nybnukauun no Tematuke BKP B nsga-
HUAX, MHOEKCUMpoBaHHbIX B PUHLL.

OTnunyHo

KoppekTHO cdopMynvpoBaHa NocTaHOBKa 3ajayu, NMpogeMOHCTPMpoBaHa roTos-
HOCTb MCMOMb30BaTh HaBbIKM BblOOpa, NPOEKTUPOBAaHWSA, peanusaunm, OLEHKN Kade-
CTBa 1 aHanu3a aPdEeKTNBHOCTM NPOrpaMmMHOro obecnevyeHns ons pelleHns 3agad
B pas3nuyHbIX NpegMeTHbIX 06nacTax, MPOAEeMOHCTPMPOBaHA FOTOBHOCTb K UCMOfb-
30BaHMI0 OCHOBHbIX MoAefnen MHAPOPMALMOHHBIX TEXHOMOMMM 1 CnocoboB UX npwu-
MEHeHMs NS pelleHns 3agady B npeaMeTHbIX 06racTsx, BbisiBNeHa CnocobHOCTb K
camoopraHusauum n camoobpasoBaHuio, YEeTKO U Ka4eCTBEHHO W3MOXeH martepuan
paboTbl, He Ha BCe [OOMNOJSIHMTENbHbIE BOMPOCHI AaHbl MCYepnblBaloLMe OTBETHI,
UMEITCH MPeTeH3Mn K 06bemy BbINOIHEHHOW paboTbl, OT3bIB HOCUT MOMOXWUTENb-
HbI XapakTep.

XopoLo

KoMneTeHTHOCTb B NpeameTHoM obractv NpogeMOHCTPUpOBaHa HeOoCTaTOuHO,
noctaHoBKa 3agaun copMynmMpoBaHa pacnibiBY4aTO, HEJOCTaTOYHO YeTKO npoje-
MOHCTpMpOBaHa roTOBHOCTb MCMONb30BaTb HaBbIKM BbiOOpa, MPOEKTUPOBaHWS, pea-
nmM3aumm, OLEHKN KadecTBa U aHanmsa 3peKkTMBHOCTM NpOorpaMmHoOro obecnevye-
HUSA ONa pelleHns 3a4ay B pasnyyHbIX NpegMeTHbIX 00nacTsiX, BbiiBNEHbI HE3HAYU-
TenbHble Npobenbl B FOTOBHOCTU K MCMOSIb30BaHUIO OCHOBHbLIX MoAenen uHdopma-
LIMOHHBIX TEXHOSMOIMIN U CNocoboB X NPUMEHEHWS ANs pelleHns 3agady B npegMeT-
HbIX 06n1acTaX, BbIABNEH HEBbLICOKUA YPOBEHb CMOCOBHOCTEN K camoopraHM3auun u
camoobpa3oBaHuio, M3NoXeHne Matepuana paboTbl COOEPXKUT HedeTkne popmMynu-
POBKM U SIBRSIeTCA HenocrefoBaTenbHbIM, OTBETbl Ha OOMNOMHUTENbHbIE BOMPOCHI
HenomHble UnM coaepXaTt HETOYHOCTU M OWNBOYHbIE YTBEPXAEHUS, AaH MONOXU-
TelbHbIA OT3bIB.

y,D,OB.I'IeTBOpI/ITeJ'IbHO

HW3kniA ypoBeHb KOMNETEHTHOCTM B MpeaMeTHon obnactv, NoCTaHOBKa 3adayu
chopmMynupoBaHa HeYeTKO M C NOrpeLlHOCTAMU, HU3KUI YPOBEHb TEOPETUYECKON U
NpaKkTUYecKon MOATrOTOBKM, HELOCTATOMHOE BrafeHWe UNU Heucnornb3oBaHWE Co-
BPEMEHHbIX MH(OPMAaLMOHHBLIX TEXHOMOrMN, U3NoXeHue maTepuana paboTbl CO-
AEePXUT HeuyeTkne opMynupoBKM U OWNOOYHbIE YTBEPXKAEHMWS, OaHbl HEBEPHbIe
OTBETbI Ha AOMOSNTHUTENbHbLIE BOMPOCHI.

HeygosneTBopuUTENbHO

12.7. NepeyeHb y4ebHOM NUTEpaTypbl, pecypcoB ceTn «MHTepHET», HeOOBXO0AUMbBIX

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

Ne n/n McToYHMK

1 OcHoBbI MHPOpPMaLMOHHO-6ubnunorpadmyeckmnx sHaHumn: yyebHo-meToanyeckoe nocobue /
E. IN. MpuwwnHa [n gp.]. — BopoHex : BopoHexckui rocygapcTBeHHbl yHuBepcuteT, 2015, — 38 c.

MeToanyeckue ykaszaHus No 0OPMIIEHMIO KYPCOBbIX U BbIMYCKHbIX KBaNM@UKaLMOHHbIX paboT: Yueob-

2 HO-MeToaAMYeckoe nocobue. — BopoHex: usgatensckuii gom By, 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 : aneKTpOHHbIN // JlaHb : 9NeKTPOHHO-6MGMoTEeYHas cucTe-




| | ma. — 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
4 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) MH(OPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duumnanbHble pecypcbl MHTEPHET):
Ne n/n Pecypc
CT BI'Y 2.1.02 — 2015. Cuctema meHegxmeHTa kadectea. UTOTOBAA TOCYOAPCTBEHHAA AT-
TECTALUUA. Obwme TpeboBaHNA K coaepXXaHuo U NopsiAoK npoBeaeHuns. — BopoHex : BopoHex-
CKMI rocydapcTBeHHbIn yHuBepcuTeT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UT'A .
FOCT 7.1-2003. bubnuorpaduyeckas 3anucb. bubnmorpadumyeckoe onucanune. Obwme 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 obecrneyeHns eauHCTBa U3amMepeHun. EamHmubl 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. UHhopmaLMOHHbIe TEXHONOIrUU, UCNosib3yemMble ANnA NOAroTOBKU K 3aliuTe U
npoueaypbl 3awmTtbl BKP, Bknoyas nporpammHoe o6ecne4vyeHne n MHGOPMaLMOHHO-
CnpaBOYHble CUCTEMbI

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

OneKTpOoHHble BUBNMOTEYHbIE CUCTEMBI:

- OBbC «YHuBepcuteTckaa bmbnuoteka onliney,

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

MporpammHoe obecnevyeHue:

OC Windows 10, OC Linux, nakeT ctaHaapTHbIX OCUCHbIX NPUNOXeHUn ans paboTtbl C
AokyMmeHTamu, Tabnuuamu mn 1.n. (MonOdwmc, LibreOffice), MO Adobe Reader, nHTepHeT-
6paysep (Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio Community Edition, MO
Anylogic, Python (gonyckaetcs 3ameHa cneumanunanpoBaHHoro MO BupTyanbHbIM aHanorom).

12.9. MaTepunanbHoO-TexHU4Yeckoe obecne4yeHue:

CneunanunsnpoBaHHaa mebernb, koMmnbloTep (HOYTOYK), MynbTUMeaunHoe obopyanoBa-
Hue (NPOEeKTop, 3KpaH, CpeaCcTBa 3ByKOBOCNPOM3BEAEHNS).

13. Oco6eHHOCTU npoBeaeHusa MNA ana nuy ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
300pPOBbS U UHBaNUAoOB

[na obyyatrowmxca u3 ynmcna nvu ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMW 300POBbS N MHBa-
nnpoB TMA npoBoanTca ¢ y4ETOM OCOBEHHOCTEN UX NCUMXOU3NYECKOTO PasBUTUSA, UX NHOW-


https://edu.vsu.ru/

BUAYyarnbHbIX BO3MOXHOCTEN N COCTOSHWS 3[0POBbS, @ Takke B COOTBETCTBUM C TpeboBaHUA-
MU, U3MNOXEHHbIMU B MyHKTe 7 [lonoXeHus o nopsiake npoBefeHUsi rocyaapCTBEHHOW UTOro-
BOM aTTecTauum no obpasoBarteribHbIM MporpamMmmam BbiCLiero obpasoBaHus — nporpammam
6akanaspuarta, nporpammam crneumanuteTa u nporpammamM MarucTpaTypbl BOPOHEXCKOro ro-
cyaapcTteeHHoro yHusepcuteta 1 BlI'Y 2.1.28 — 2018.



