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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 UTOroBoMn 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 KOMMNETEeHLUM

CnocobeH npumeHaTb byHAaMeHTarnbHble 3HaHUS, NOMNy4YeHHbIE B 00nacTn maTemMaTU4ECKMX 1

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

CnocobeH NpyMeHATb COBPEMEHHbI MaTeMaTUYecKkMil annapaT, CBSi3aHHbIA C MPOeKTUpoBa-
OrlK-2 HveM, pas3paboTkomn, peanusaumen M OLEHKOM KayecTBa MNpPOrpammHbIX MPOOYKTOB W MpoO-
rPaMMHbIX KOMMIEKCOB B pasnuyHbIx 0b6nacTsax YenoBeyeckon AesATeNbHOCTM

CnocobeH noHMmaTtb u NPUMEHATb COBPEMEHHbIE I/IHd)OpMaU,VIOHHbIe TEXHOJN10rmn, B TOM 4ncne
OriK-3 OoTe4yeCTBEeHHble, NMpu co3gaHun nporpamMmMHbIX NPoAYKTOB U NMPOrpaMMHbIX KOMMJIEKCOB pas-
JINYHOro Ha3Ha4eHunq

CnocobeH y4acTBOBaTh B pa3pa60TKe TEXHNYECKON OOKyMeHTauunn nporpaMmMHbIX NPOAYKTOB U

OrK-4
NPOrpamMMHbIX KOMMIEKCOB

OnK-5 CnocobeH nHcTannMpoBaTth M CONPOBOXAATb NporpaMmHoe obecneyeHne onst UHPOPMaLMOH-
HbIX cucTteM u 6a3 faHHbIX, B TOM YnCre 0TeYECTBEHHOrO NPOM3BOACTBA

OMK-6 CnocobeH ucnonb3oBaTb B NeJarormyeckon AesTenbHOCTU HaydYHbIe€ OCHOBbI 3HaHMIN B cdepe

VIHCbOpMaU,VIOHHO-KOM MYHUKaLNOHHbIX TexXHoMornm

np0¢)eCCI/IOHaJ'IbH ble KOMMNEeTEeHUNN

CnocobeH npoBoguTb cbop, aHanM3 1 0b6paboTky Hay4YHO-TEXHUYECKON nHGOpMaLMK, HEO6XO0-
MK-1 OVMMOW AN pelleHns npodeccuoHarnbHbIX 3a4ad, MOCTaBNEHHbIX cneuuannucTom 6onee BbiCO-
KO KBanudukauum

CnocobeH npoBoAuUTb oTAesibHble BUAbI nccnegoBaHun B paMKax MnocCTaBlieHHbIX 3adady no

MK-2
CTaHOapTHbIM MeToaNKaMm

K-3 CnocobeH obpabaTbiBaTb, aHanNM3npoBaTb U OOPMIIATL Pe3ynbTaTbl UCCNEAOBaHUA U pas-
paboToK Nog pyKOBOACTBOM creumanmcTa 6omee BbICOKOW KBanudukaumm

K4 CnocobeH npoeKkTMpoBaTh M BEPUDULMPOBATL apXUTEKTYpPY, a Takke paspabaTtbiBaTb NpPOTO-
TUNbI NHPOPMALMOHHBIX CUCTEM

AK-5 CnocobeH npoekTupoBaTtb, paspabaTbiBaTh U BepupULMPOBaTb NporpaMMHoe obecnedeHue
NHEOPMALIMOHHBIX CUCTEM

nK-6 CnocobeH npoekTmpoBaTb 6a3bl JaHHLIX MHOPMAaLMOHHBIX CUCTEM, a Takke obecnedmBaTthb U
ONTUMU3MPOBATL X (PYHKLMOHMPOBaHMWE

K7 CnocobeH npoekTMpoBaTth U pa3pabaTtbiBaTb MHOPMALIMOHHbIE PECYPCHI B NOKANbHON CETH U

cetn VIHTepHeT

11. O6bem rocyaapcTBEHHOW MTOrOBOW aTTecTauMum B 3a4eTHbIX eAuMHMUax / ak.
yac. — 6/ 216, nogrotoska K 3awuTe 1 npoueaypa 3awmntsl BKP -6 / 216.



12 Tpeb6oBaHusa k BKP
12.1 Nopspok BbinonHeHust BKP

MoarotoBka BKP BbinonHAeTca obyyalolwmmcs Ha NPOTSKEHUN 3aKNIOYUTENBHOIO roga
00y4yeHus, ABNSeTCA NPOBEPKON KayecTBa MOSYYEHHbIX TEOPETUYECKMX 3HAHWW, NpakTude-
CKMUX YMEHWUA N HaBbIKOB, C(OOPMUPOBAHHbBIX OBLLEKYNbTYPHBIX M NPOdeCcCnoHanbHbIX Komne-
TEHUM, NO3BONAKOLWMX peLllaTb NpodeccruoHanbHble 3agadn.

YT1BepxaeHue Tem BKP, HaszHayeHue pykoBoauTernen, opraHmsaums BbinonHeHna BKP
onpeaensieTcs TpeboBaHNAMMU, U3NOXEHHBIMU B [1oNOXEHUM O nopsaake NpPoBenEHUsT TOCy-
AApPCTBEHHOW MTOrOBOW aTTecTaumm no obpasoBaTesibHbIM NporpaMmMmam Bbicllero obpasoBa-
HMA — nporpaMmmam Bakanaspuarta, nporpaMmmam crneuvanuteta u nporpamMmam marmcrparty-
pbl BOPOHEXCKOro rocyaapcTeeHHoro yHusepcuteta N BI'Y 2.1.28 — 2018.

K 3awmte BKP gonyckaeTtcsa oby4yarowmnes, ycnewHo 3asepLumBLINA B NOSTHOM obbeme
ocBoeHne OlOIN B cooTBETCTBMM C y4EOHBLIM NII@HOM, MOJSTHOCTBIO BbINOSIHMBLUMIW 3agaHue
Kadpeapbl Ha BbinonHeHne BKP.

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

lMepeyveHb NpumepHbix TeM BKP paspabatbiBaeTcs npenogasaTensiMu BblfycKaloLen
kadenpsl. NpumepHasa Tematmka BKP obcyxnaetcsa Ha 3acegaHum BbinyckaroLlen kadeapbl v
yTBepXOaeTcsa 3aBeayoLwmnm kadeapoun.

3apaHue Ha BbinonHeHne BKP Bbigaetcsa CcTyaeHTy nocne yTBepXaeHust TeEMbl YUYeHbIM
coBeTOM (haKkynbTeTa NPUKIagHOM MaTeMaTuKn, MHOOPMATUKN U MEXAHUKM.

12.2 NMpumepHbIK NepeyeHb Tem BKP

1. PaspaboTka MHCTpyMeHTa Ans TECTMpOBaHuMs kamnaHun B CM-cucteme gnga TexHomno-

roB MOGUNbLHON CBSA3MN.

MocTtpoeHne GPS-mapLupyToB No CNyTHUKOBbLIM KapTam.

PaspaboTka oHnanH-nnaTdopMbl 4ns npoBeaeHnsa obpasoBaTenbHbIX KOHKYPCOB

PacnosHaBaHue Jopor No CNyTHUKOBbLIM KapTam.

CpeacTBo Ansa rpamnyeckoro npeactaBrneHns UHKINMHOMETPUN HE(PTAHON CKBaXXUHBbI

PaspaboTka reHepaTopa TECTOBbIX AaHHbIX.

MonckoBo-nHpopMaumnoHHasa kapTorpadudeckas cnyxba ydeta npobnem énaroyct-

ponCTBa ropoaCcKon cpeabl.

8. PaspaboTka npunoxeHus, aHanuaupytowlero bus factor npoekra.

9. PaspaboTtka BebG-npunoxenun ana nogapkos GiftHat.

10.PaspaboTka BeO-npunoXxeHun ans nacnoptTmsaumm atMocqepHbIX 3arpsisHEHNA Npea-
npuatTnamm «MpomebIGPOCHI».

11.Pa3paboTka NpunoxxeHnsa ans NnpoBeaeHnst KBECTOBbIX UIp odosiariH No KOMMbOTEPHON
urpe «Among Us».

12.Pa3paboTka Be6-npunoxeHns OpoHMpOBaHNSA CTOSTIOB peCcTopaHa.

13.PaspaboTka nokanbHOM MHOrononb3oBaTenbCckon urpbl Ha nnatgopme AirConsole.

14.Pa3paboTka BebG-nNpunoXxeHns 3akasa ToBapa.

15.Pa3paboTka MOBUNBHOro KIMEHT-CEPBEPHOro NPUIOXEHUs ANsl OpraHM3aTopoB Cnop-
TUBHbIX MEPONPUATUN.

16. Peanusauus Beb6-npnnoxeHnn ona HTEpHeT-MarasnHa ogexabl.

17.Pa3paboTka web-cepBuca no npogaxe 1 3akynke AoOMaLLUHUX XUBOTHbIX.

18.PaspaboTtka Web-npunoxeHns ana opraHmsaumm COBMECTHbIX aBTOMOOUIbHbIX Noe3s-
DOK.

NoOORWOD



19.Pa3paboTka aBTOMaTU3MPOBAHHOW CUCTEMbI YNPaBEHUSA CETbIO OTENEN.

20.PaspaboTka Be6-npunoxxeHmsa Anst Noucka n co3gaHmsa TeMaTuyecknx rpynm.

21.KopnopaTuBHoe xpaHunuiie AaHHbIX: pa3paboTka BUTPMHbLI C MHGOpMaumen no Kap-
TaM KnMeHToB GaHka.

22.Pa3paboTka NpunoxeHna ansa yganeHusi Norotunos 13 BMaeo3anmcen TpaHcnaumm Te-
NEBU3NOHHbIX KaHaroB.

23.AHanus gaHHbIX ¢ ncnonb3oBaHMeM penmaopka Apache Spark.

24.Pa3paboTka MOBUBHOro NpUoXeHus ang obMeHa KHUramu.

25.Pa3paboTka Beb-npunoxeHus gnsa pabotsl ¢ 6a3om KNHOPUITLMOB.

26.PaspaboTka web-npunoxeHunsa no nogdopy 6rnorepos B Instagram.

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

28.lMNpunoxeHne ansa pacdeTa 1 aHannsa 3KOHOMUYECKNX PUCKOB.

12.3 CtpykTypa BKP

Crpykrypa BKP:

— TUTYNbHbIW JIACT;

— cofepxaHue;

— CMNCOK COKpaLLIEHWNI (ecriv B 3TOM €CTb HE06X0ANMOCTb!);
— BBEEHWE;

— OCHOBHas 4acTb;

— 3aKrYeHne;

— CMUCOK MUCMNOSIb30BaHHbIX UCTOYHMKOB;

— MPUNOXEHWS.

K paboTe npuknagbiBaeTcsa 3agaHue Ha BbinosiHeHne BKP.

TpeboBaHus k ctpyktype BKP

CopaepxaHue BKMOYaeT HaMMEHOBaHMSA BCEX pasdenos, nogpasaenos (rnas, naparpados),
NYyHKTOB (€CNM OHN UMEKTCA) C YKa3aHNMEM HOMEPOB CTPaHWLL, Ha KOTOPbIX pa3MeLLaeTcsl Havarno
MaTepuana pasgena, nogpasgena, rmnaebl, naparpada, nyHkta. Bo BBegeHun ob60cHOBLIBAETCS
BbIOOp TeMbI, onpeaensemMbli ee akTyanbHOCTbIO, hopMynupytoTca npobnema u Kpyr BONpOCOB.,
HeobXoanMbIX ONSA ee peLleHust; onpegenseTca uenb paboTel ¢ ee pacgeneHneMm Ha B3auMo-
CBSI3aHHbIN KOMMMEKC 3a4ay, NOANeXallmx peLeHNo, Ansl PpackpbITUS TEMbI; yKa3biBaloTcsl 06b-
eKT uccrnenoBaHund, UCNonb3yemMble MeToObl aHann3a u nutepaTypHble UCTOYHUKK; onpeaenseT-
Cs CTPYKTypa paboThl.

B ocHOBHOWM YacTu packpbliBaeTCAa cogepkaHne BbiMyCKHOM KBanMUKaumoHHoOM paboThbl.

[MepBas rmaBa HOCUT, Kak MpaBuio, obLieTeopeTndecknin (MeToaoNorM4ecknin) xapak-
Tep. B Heln Ha ocHOBe n3yyeHns paboT OTeYeCTBEHHbIX N 3apybexHbIX aBTOPOB M3naraeTcs
aKTyanbHOCTb U CYLWHOCTb Uccrnegyemon npobnemMel, paccmMaTpmBaloTCA pasnnyHble Noaxonbl
K peLleHnto, JaeTcsa nx oueHka, 060CHOBLIBAOTCA U n3naratTcs COOCTBEHHbIE NO3ULMK CTY-
AeHTa. JTa rnaea CnyxuT TeopeTnyecknm ob60CHOBaHMEM UCCNefoBaHWUA, NPOBELAEHHbIX CTY-
OEHTOM.

O6ocHoBaHue uenu BKP HeobxooMmo npoBOAMTb HA OCHOBE aHanu3a COBPEMEHHOro
COCTOSIHUS U TEHOEHUMIN pa3BUTUS Npobnemel.

Bo BTOpOWM rmaBe npvMBOAMTCS MOCTaHOBKA 3ajadn, ee copgepXartenbHoe U maTemaTtudye-
ckoe onuncaHue. [ns BKP, cBA3aHHbIX ¢ pa3paboTkon MHPOPMALMOHHBLIX CUCTEM M UCMOSb30-
BaHMEeM MHGOPMALMOHHBLIX TEXHOMOMMIN, B COAepXXaTernbHOMW NOCTaHOBKE MPUBOASTCS CCbIKM
Ha [OKYMEHTbI, pernameHTupylome npouecc yHKLUMOHMPOBAHUS MH(OPMALMOHHON CUCTe-
Mbl; OCHOBHblE MOKa3aTenu, KOTopble AOMMKHbI OblTb AOCTUrHYTbI B YCMOBUSAX 3KCMnyaTaumm
MH(OPMALMOHHON CUCTEMbI; OFPaHNYEHNA Ha BPEMS peLleHUss NMOCTaBNEHHOW 3a4aun; CPOKM
Bblgaun nHdopmMaLmmn; cnocobbl opraHM3auun avanora yenoBeka ¢ MHOPMAaLMOHHON CUCTe-



MOW cpeacTBamMn MMEIOLLEroca MHCTPYMEHTapus, onucaHme BXOLHOW U BbIXOAHOW MHpopMa-
unn (dopma npencraBneHns COOOLEHUN, OnncaHne CTPYKTYPHbIX eOUHWUL, NepuoanyHOCTb
Bbldayn UHOpMaLMKM uUnu Yactota MOCTynneHus), TpeboBaHna K opraHusaunm cbopa u ne-
pefadn BXOOHOM MHAOPMaLINK, ee KOHTPOSb N KOPPEKTUPOBKa.

B maTemaTudeckon nocTaHOBKE BbINOMHSAETCS dopmanu3aums 3agadv, B pesynbTaTe
KOTOpOM onpefensieTcs cocTaB NepeMeHHbIX, KOHCTaHT U UX Kraccudukaums, Buabl orpaHu-
YeHU Ha NepeMeHHble 1 MaTeMaTU4ecKme 3aBUCUMOCTU MeXay NepeMeHHbIMU. YCTaHaBnu-
BaeTCHA Kracc, K KOTOPOMY OTHOCUTCS peluaemas 3ajada, U npuBoaAUTCA CPaBHUTESbHbLIN
aHanu3 MeTodoB pelleHus ansa Bblbopa Hambonee addpekTmBHOro metoga. lMpuBoguTcs
0B60CHOBaHWe NPUHATLIX JONYLWEHUN U NPeAnoChINIoK Npu opmanusauun n Belbope metoaa
peweHus. Onpegensietcs obwaa nocrneaoBaTeribHOCTb peLLeHns 3a4a4n.

B aTon xe rnaBe MpuBOAATCS pe3ynbTaTbl TEOPETUYECKMX UCCRNEeAOoBaHWK, onucaHue
pa3paboTaHHbIX anropMTMOB, aHanm3 nx aPEKTUBHOCTH.

Ona BKP, cBasaHHbIX ¢ pa3paboTkon MHGOPMALMOHHBLIX CUCTEM W UCMONb30BaHUEM
MH(OPMALMNOHHbBIX TEXHOSOMMIN, HEOBXOAMMO YAENnTb BHUMaHMe Bonpocam opraHu3sauumn 6a3
AaHHbIX 1 6a3 3HaHuK, TpeboBaHUAM K opraHnsaummn cbopa, nepegayn u KOHTPoONsa MHdopma-
.

O6ocHoBaHuMe Bbibopa unu paspaboTkn TEXHUYECKOro obecneyeHns MHPOPMaLNOHHOM
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAx opraHmsaumm n yHKLMoHMpoBaHna 3BM, cuctem,
KOMMEKCOB, NCMONb30BaHUN NOKANbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKIOYaTb CTPYKTYpPY NPOrpaMMHO-METOANYECKOro
Komnnekca, (OyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, cnocobbl peanu3aumMm MOHMTOpa
YMpaBrieHNs HWKHUMW YPOBHAMM MPOrpaMMHbIX MoAynewn, cnocobbl peanusauun moaynen
BBOZaA M BbiBOAA MHpOpMaLnn.

Ecnu BKP nocssiLieHa pelleHnio KOHKPETHOW MPUKIagHon 3agayn, To pesynbTaThbl Bbl-
YNCINIUTENbHOrO 3KCNepuMeHTa WU/unuM aHanus pelleHns 3agadn uenecoobpasHo BblAENUTb B
OTAEenNbHyo rnasy (pasgen).

TekcTbl NporpaMm 0QOPMASIOTCH B BUAE OTAENBHOrO AOKYMEHTa M MOMELLATCH B Npu-
NOXEHWMN.

ObgaszatenbHbiMM  gns BKP  aBnsawTcs  normyeckass CBA3b  Mexgy  rnaBamu
1 nocrnegoBaTenbHOE pa3BUTUE OCHOBHOW TEMbI Ha NPOTSXKEHUN BCen paboThbl.

B 3akntioyeHun nornyeckn nocregoBaTenbHO M3naralTca TeopeTUudeckne u npaxkTnye-
CKue BbIBOAbl M NMpeanoXeHus, K KOTOpbIM MpuULLen CTyOeHT B pesynbTarte UccregoBaHus.
OHM 0OMXKHbI ObITb KpaTKUMK, YETKUMMK, SAKOLWUMK NOMHOE NpPeAcTaBfieHne O CoAepXaHuu,
3Ha4YMMOCTK, 060CHOBAHHOCTU N 3PPEKTUBHOCTN pa3paboToK.

B npunoxeHua cnegyet nomMectuTb BCNOMOraTefibHbI Matepuari, KOTOPbIA Npu BKIHO-
YeHMN B OCHOBHYK 4acTb paboTbl 3arpomMoXxgaeT TeKCT. K HeMy MOXHO OTHECTWU: NPOMEXY-
TOYHbIE TEOpPEeTMYECKME BbIKIAAKU M pacyeTbl, HEKOTOpblE AoKa3aTenbCcTBa, Tabnuubl AaH-
HbIX, TEKCT NPOrpaMmsbl, UNNKOCTPaLMM BCIOMOraTenbHOro xapakrepa.

MpunoxeHuns pacnonaratTca B NOPsiAKE NOSIBNIEHUSA CCbINIOK HA HUX B OCHOBHOM TEKCTE
paboTbl. KonmMyecTtBo npunoxeHun B paboTe onpenensieTcs TONbKo HeoOXOoAMMOCTbH UX
BBeAeHus B paboTy. [pn odhopMnIeHnm NpuUnoXeH1s ykasbliBaeTcs He TOMbKO ero Homep, HO U
Ha3BaHMe NMPUNOXeEHUs, OTpaxaroLlero ero cytb. B kayectBe obpasua odopMneHns npuno-
YXEHU MOXHO BOCMONb30BaTbCA NPUMIOXKEHUSMN OAHHOIO METOANYECKOro nocobus.



12.4 Pe3ynbTaTtbl 00y4YeHUs, XxapaKTepu3yrLwme roTOBHOCTb BbINyCKHUKA K Npo-
¢heccnmoHanbHOM AeATeNbLHOCTH, NpoBepsemMblie Ha 3awuTte BKP:

Koabl Koo n HanmeHoBaHne
KOMNeTeHL M MHOWKATOPOB AOCTUXKEHNS KOMMNETEHLNN

OlK-1.1 PelsaeT TMNoBble 3a4ayn C Y4ETOM OCHOBHbIX MOHSATMI U OBLLUMX 3AaKOHOMEPHOCTEN,
COPMYNUPOBaHHbIX B paMkax 6a30BbIX AUCUUMNMANH MaTeEMaTUKN, MHPOPMATUKN N €CTECTBEH-
HbIX HayK.

OlMK-1.2 TpuMeHsieT CUCTEMHBIV NOAXOA U MaTeMaTUYeckne MeToabl Anst doopmanusauum pe-
LEeHNsa NpUKnagHbIX 3agad.

OlNK-1.3 OcywecTtBnsaeT BbIGOp COBPEMEHHBLIX MaTEMATUYECKUX MHCTPYMEHTamnbHbIX CPeacTB
ans o6paboTkm uccnenyembix SIBIiEHUN B COOTBETCTBMM C NOCTaBNEHHOW 3adadven, aHanmaupy-
€T pe3ynbTaThbl pacYeTOB U UHTEPNPETUPYET NOJyYEHHbIE pPe3yrnbTaThl.

OlK-1

OlK-2.1 NpuMeHsieT TUNoBble MaTeMaTUYeCKNe MOOENN Ha NPaKTUKe

OlK-2.2 PeanuayeT ntobyo MateMaTMyeckyto Mogerb npu paspaboTke NporpaMMHbIX NPoaykK-
Orl1K-2 TOB

OlK-2.3 Vicnonb3yeT mateMaTuyeckne MeToAbl Npy OLEHKe KayecTBa NMporpammHbIX MPOAYK-
TOB

OlK-3.1 [JeMoHCTpupyeT 3HaHWE COBPEMEHHbLIX MHGOPMALMNOHHBIX TEXHONOMMIA N NPUMEHSAET
UX NpK CO34aHMn NPOrpaMMHbIX NPOAYKTOB

OlK-3.2 PeanusyeT nporpaMMHble NPOAYKTbl C MCMNOMb30BaHNEM COBPEMEHHbIX MHOopMaL -
OHHbIX TEXHOJOMMN

OlK-3

Ol1K-4.1. PaspabaTbiBaeT TEXHUYECKYIO JOKYMEHTALUIO B COOTBETCTBUUN C 3aaHHbIM cTaHAdap-
OrK-4 TOM Ha OCHOBe NMpeaoCcTaBfeHHOro maTepuana
Ol1K-4.2. PaspabaTbiBaeT 4OKYMEHTALMIO MO NporpaMMHbIM NpoayKTam 1 KoMMekcam

Or1K-5.1. YcTtaHaBnuBaeT 1 Ucnonb3yeT nporpaMmHoe obecneveHne NC n CYB[

Or1K-5
OlK-5.2. NopaepxmBaeT 1 CONPOBOXAAET YCTAHOBIIEHHOE NporpaMmHoe obecneyeHne
Ol1K-6.1. meeT npeactaBneHve o HOPMaTMBHO-MPABOBbLIX JOKYMeHTax P® B obnactu obpaso-
OMK-6 BaHUs

OlK-6-2. [OemoHCTpMpyeT HaydHble OCHOBbl 3HaHMW B cdepe WMHPOPMALMOHHO-
KOMMYHWKaLMOHHbBIX TEXHONOMMN.

MK-1.1. ObecneunBaeT cOOp Hay4YHO-TEXHUYECKON (Hay4yHOW) MHopMaLmmn, Heobxoanumon Ans
pelleHns 3agad uccrnegoBaHus, MOCTaBMNEHHbIX CneunanucToM 6onee BbICOKOW KBanMdukauum.
MK-1 MK-1.2. NpoBoanT NepBuMYHbIN aHann3 n ob6o6LLeHne 0TEYECTBEHHOIO U MEXAYHAPOOHOrO Onbl-
Ta B COOTBETCTBYIOLLEN 06nactu nccnegoBaHuin noa pykoBOACTBOM cneumanvcta bonee BbiCO-
KOW KBanudukaumu.

MK-2.1. MnaHnpyeT oTAeNbHbIE CTaANN UCCIEAO0BaHNA NMPU Hanu4mMm obLero nnaHa paboTbl.
MK-2 MK-2.2. poBoANT 3KCNEPUMEHT B COOTBETCTBUM C YCTAHOBIIEHHLIMU MOIHOMOYMSMU, COCTaB-
NseT ero onvcaHne n PopMynupyeT BbIBOAbI.

MK-3.1. AHanusupyeT nony4eHHble pesynbTaTbl UCCNeAOBaHUN C UCMONb30BaHWEM cTaHaapT-
HbIX METOA0B (MeToauK).

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

MK-3.3. Mpeacraenset/oopmnaeT pesynbTatbl UCCNESOBaHWIA B COOTBETCTBUN C AEWCTBYIO-
LWMMW TEXHONOIMYECKUMM pernameHTamu/TpeboBaHuamu,

MK-3

MK-4.1. eMoHCTpMpyeT 3HaHWe MeToauKk cbopa u aHanm3a AaHHbIX Npu npoekTupoBaHun UNC,
MEeTOAONOMMN NPOEKTUPOBaHMSA OU3HEC-MPOLLECCOB, MoAenew AaHHbIX U MHEOPMALMOHHBLIX
cuCTEM B LierioM, cnocobbl hopManmaaumm n JoKyMeHTUpoBaHus TpeboBaHuin k UIC

MK-4.2. Vicnonb3yeT cnocobbl onpegeneHuns, OLeHKM 1 Bbibopa TEXHONOMMM 4OCTyNa K AaHHbIM,
BapuaHToB apxuTekTypbl O, WabnoHOB MPOEKTUPOBAHUS, MEXAHU3MOB ayTEHTUMUKALUN U
aBTOPM3aLMN, MOLENMN YNPaBEHUS UCKITIOYEHUSIMU U KPUTUYECKU BaXKHbIMU COBLITUSIMU, MO-
aenun obecneveHuns otkasoyctonumsoctu MO

MK-4.3. BnageeT npakTyyeckMM OMNbITOM onpegeneHus TpeboBaHui K cucteme, pa3paboTku
Mozenen 6usHec-NnpoLeccoB U Mogenen AaHHbIX, NPOeKTupoBaHus n gusanHa VC, paspaboTkm
b UC, kogupoBaHus Ha a3blkax NporpaMMmnpoBaHus, onpeaeneHus n MaHunynsauun JaHHbIMN

MK-4

MK-5.1. lemoHCTpMpyeT 3HaHMe MeToAO0B U cnocoboB dopmManusauuu 1u anroputMmu3almmn no-
CTaBIIEHHbIX 3aad4, cnocoboB aHanusa TpeboBaHui k 10, meTogonorun npoekTnposaHus MO
MK-5.2. Co3gaeTt nporpaMMHbIA KO C UCNOMNb30BaHUEM S3bIKOB MPOrpaMMUpoBaHus, onpeae-
NIEHVS1 U MAHUMYNIMPOBAHMSA AAHHLIMU N OCPOPMIISIET €ro B COOTBETCTBMM C YCTAHOBIEHHbIMU
TpeboBaHus, NpoBepPSIET N OTNAXUBAET €ro.

MK-5




MK-6.1. demoHCTpupyeT 3HaHWe cnocobos onTumMmusauum npounssoauTenbHocTU B, BbinonHe-
HUA 3anpocos K B[], ynpaBneHus }XM3HeHHbIM LIMKNOM AaHHbIX, XpaHawmxcs B b
MK-6.2. YnpaBnsieT goctynom k b1, npoBognUT MOHUTOPUHT paboTbl B[, n cbop cratucTnyeckomn

MK-6 nHdopmaumu o pabote B
MK-6.3. YctanaenueaeT n HactpauBaeT 1O gna obecnedeHnsa paboTbl nonb3osatenen ¢ b un
Ana agMmuHucTpupoBaHna b
MK-7.1. demMOHCTpupyeT 3HaHWE S3bIKOB Pa3METKM M BeB-NporpaMMmpoBaHuUsl, MeTOAO0orMm
NPOEKTUPOBaHNS BED-NPUNOXKEHNN

K7 MK-7.2. Vicnonb3yeT MeToaonornm NpoekTMpoBaHus, BepctaeT Beb-CTpaHuLbl, co3aaeT N Tec-

TMpyeT MHAOPMaLUNOHHbIE PECYPChI HA A3blKax BEO-NporpaMmmMmMpoBaHuns
MK-7.3. MmeeT npakTnyeckuin onbiT No paspaboTke canToB, BED-NPUNOXEHUN U NPOYNX MHAOP-
MaLMOHHbIX pecypcoB, No paboTe ¢ CUCTEMON KOHTPONS BEPCUN

12.5. NMpoueaypa 3awmtbl BKP n MeToanyeckme pekomeHaauum ans ctyaeHTta

3awuTta BKP npoBoauTtcsa B cootBeTCcTBUMM C [lonoxeHnem o nopsgke NpoBeaeHUs ro-
CyO0apCTBEHHOW UTOroBOW aTTecTtauum no obpasoBaTesnbHbIM NporpaMmam BbiCLIEro obpaso-
BaHMs — NporpammMmam 6akanaBpuaTa, nporpaMmmMmam crneuuanutetTa u nporpaMmmam marucrtpa-
TYpPbl BOPOHEXCKOro rocyfapcTBeHHoro yHusepcuteta I Bl'Y 2.1.28 — 2018.

12.6. ®oHA oLeHOYHbIX cpeacTB AnAa 3awutbl BKP

12.6.1. NpumMepHbIN NepeYeHb BONPOCOB Ha 3awuTte BKP

— O6ocHoBaHuMe Bbibopa MaTeMaTMYECKOro MHCTPYMEHTapusa Ans pewexns 3agad BKP.
— O6ocHoBaHMe Bblbopa A3blka NPOorpaMMUpPOBaHUA AN pelleHnsa noctasneHHbIx B BKP

3agau.

— Hay4Hast HOBM3Ha NpoBeeHHOro nccnegoBaHus.

— [NpakTnyeckasi 3Ha4MMOCTb UCCIeA0BaHNA.

— O630p nuTepaTtypbl N0 NPOBEAEHHOMY UCCEL0BaHMIO.

— OueHka agekBaTHOCTWN MOCTPOEHHbLIX MaTeMaTUYECKUX MoLENen.

— ObnacTb NpakTU4YeCcKoro NpMMeHeHUs1 pe3ynbTaToB UCCeaoBaHUS.
— KoppeKkTHOCTb MCNONb30BaHUSA HaYanbHbIX CTAaTUCTUYECKUX OaHHbIX.
— OBOCHOBAHHOCTL CCOOPMYNMPOBAHHbLIX NPaBun (akCMoM, rmnoTes).

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[ns oueHuBaHuA pe3ynbTaToB 3alMTbl BbIMYCKHOW KBanuduKaunmoHHON paboTbl uc-
Nnonb3yeTcs LKana: «OTIIMYHO», «XOPOLUO», «YAOBMETBOPUTENbHO», «HEYAOBNETBOPUTENb-
HO». COOTHOLLEHME LUKanbl OLEHMBAHNA pPe3yrbTaToB 3alUMThbl BblNYCKHON KBaNUUKaLMOH-
HOW paboTbl N YPOBHSA NOLMOTOBMAEHHOCTM OOy4alolWerocs K peleHnto npodeccnoHasnbHbIX

3agav:

LLikana oueHokK XapaKTepI/ICTVIKa YPOBHA NOArOTOBJIEHHOCTU 06yl4arou.|,er00ﬂ K pelleHunto

n pO(beCCI/IOHaJ'IbeIX 3agav

OTnnyHo

'PaMOTHO 1 YeTko cchopMynupoBaHa NOCTaHOBKa 3afadv, NPOAEMOHCTPUPOBAH Bbl-
COKMI YpOBEHb FOTOBHOCTU MCMOMNb30BaTb HaBbIkM BbibOpa, MPOEKTMPOBaHUS, pea-
nu3aumn, OLEHKM KavecTBa M aHanusa 3deKTMBHOCTM MporpammHoro obecneuve-
HWUS1 ANa pelleHns 3agad B pasnmyHbIX NpeaMeTHbIX 00nacTax, NpogeMOHCTPMPOBaH
BbICOKMI YPOBEHb MOTOBHOCTM K MCMOMb30BAHNIO OCHOBHbLIX Moferen nHdopmaum-
OHHbIX TEXHOMOMNIA 1 CNOCOBOB VX NPUMEHEHUs AN pelleHns 3agad B NpeAMeTHbIX
obnacTax, BbISBMEHa SPKO BblpaKeHHasi COCOBHOCTb K caMoopraHm3auum n camo-
obpa3oBaHMio, YETKO M Ka4yeCTBEHHO M3NOXeH martepuan paboTbl, YETKO U KBanu-
dULUMPOBaAHHO AaHbl OTBETbl Ha BCE OOMOSHUTENbHbIE BOMPOCHI, OT3blB HOCUT MO-
NOXWTENbHbLIA XapakTep

XopoLuo

KoppekTHO cdhopmynupoBaHa MnocTaHOBKa 3adayu, NpoOeMOHCTpMpoBaHa roToB-
HOCTb WUCMONMb30BaTh HaBblkM BbIGOPa, NPOEKTUPOBAHNA, peanun3aLun, OLEeHKN Kade-




CTBa 1 aHanusa 3 dEeKTUBHOCTM NPOrpaMMHOro obecnevyeHnss ons peleHns 3ajad
B pasnunyHbIX NpegMeTHbIX 06nacTax, NPOAEMOHCTPMPOBAHA rOTOBHOCTb K UCMOMb-
30BaHMIO0 OCHOBHbIX MoAenen MHMOPMAaLMOHHbIX TEXHOMNOMMN U cnocoboB KX npu-
MEHEeHUsa Ans pelueHus 3agady B npegMeTHbIX 0bnacTtax, BbiBreHa CnocobHOCTb K
camoopraHusaumm n camoobpasoBaHunio, YETKO U Ka4YeCTBEHHO U3MOXEH maTepuan
paboTbl, He Ha BCe AOMNOSNHUTENbHbIE BOMPOCHI AaHbl UCYepMblBalOLLMEe OTBETHI,
UMEKTCA NPEeTEH3UN K 06BbEMY BbINONHEHHON paboThbl, OT3bIB HOCUT MOMNOXUTENb-
HbIN XapakTep

KoMneTeHTHOCTb B npegMeTHOn obnactn npoaeMOHCTpUpoBaHa HeAOCTAaTOYHO, No-
CTaHOBKa 3aaym chopmynmpoBaHa pacnnbiBY4aTo, HEAOCTATOYHO YETKO NPOAEMOH-
CTpupoBaHa roToBHOCTb MCMNONb30BaTb HaBblKU Bu6opa, NpoeKkTnpoBaHnA, peanu-
3auuK, OLIEHKM KadecTBa W aHanm3a 3gEKTUBHOCTN NPOrpaMMHOro obecneyeHust
ONS pelleHns 3adad B pasfuYHbIX NpeaMeTHbIX 00nacTsx, BbiSIBIEHbI HE3Hauu-
TenbHble Npobenbl B rOTOBHOCTM K MUCMOSIb30BaHUIO OCHOBHbLIX Mogernen nHdopma-
LIMOHHBIX TEXHONOIMIN N cnocoboB X NPUMEHEHUS AN pPelleHns 3agadv B npegMeT-
HbIX 06nacTsaX, BbIIBNIEH HEBbLICOKUA YPOBEHb CMOCOBHOCTEN K camoopraHM3auumn u
camoobpasoBaHuio, n3noxeHne matepuana paboTbl COOEPXKUT HedeTkne dpopmynu-
POBKM N ABNAETCA HenocnegoBaTeslbHbIM, OTBETbl Ha OOMNOJIHUTENbHbIE BOMNPOCHI
HenosmnHble nnn copgepxxat HeTOYHOCTU U OLLUNOOYHbIE yTBEepXaeHua, OaH nonoxu-
TenbHbIA OT3bIB

yﬂOBﬂETBOpMTeﬂbHO

Hu3kmMin ypoBeHb KOMMETEHTHOCTU B MpegmMeTHOM obnactu, nocTaHoBKa 3agadv
chopmMynupoBaHa HeYeTKO M C NOrpeLlHOCTAMU, HU3KUIN YPOBEHb TEOPETUYECKOMN U
NpakTU4ecKon MOArOTOBKM, HEOOCTATOMHOE BMafeHWe WNU Heucnorb3oBaHWe Co-
BPEMEHHbIX MH(OPMAaLMOHHBLIX TEXHOMOrMN, U3noxeHuwe maTtepuana paboTbl co-
AEPXUT HeveTkne (opmMynmMpoBKM M OWKNOOYHbIE YTBEPXOEHMWS, AaHbl HEBEPHbIe
OTBETbl HAa JOMOJIHUTENbHbIE BONPOCHI

HeynoBneTsopuTensHO

12.7. NepeyeHb y4yebHOM NUTepaTypbl, pecypcoB ceTn «MHTepHeT», He06X0AUMbIX

ANA NoAroToBKM K 3awmTe n npoueaypsbl 3awmtbl BKP

a) OCHOBHas nuTeparypa:
Ne n/n NcTouHMK

1 OcHoBbI NHHOPMaLMOHHO-6MbnMorpaduyeckmx 3HaHun: ydebHo-meToanyeckoe nocobue /
E. M. MpuwwHa [n ap.]. — BopoHex : BopoHexckui rocyaapcTBeHHbIn yHuBepcuteT, 2015. — 38 c.
MeToanueckne ykazaHust No 0POPMIIEHMIO KYPCOBbIX U BbIMYCKHbBIX KBanMrKaLMOHHbIX paborT:
YyebHo-MeTogmyeckoe nocobue. — BopoHex: nsgarensckun gom By, 2019. — 48 c.
Hosukos, 0. H. MNogroTtoBka u 3awwmta MarmcTepckux gucceprauun n 6akanaspckmx pabor :
yyebHo-meToamdeckoe nocobue / 0. H. HoBukoB. — 2-e n3g., ctep. — CaHkt-lNeTepbypr : JlaHsb,
3 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-
bubnuoteyHasa cuctema. — URL: hitps://e.lanbook.com/book/168825 — Pexum goctyna: ans
aBToOpU3. Norb3oBaTenen.
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6) JononHWUTenbHas NuTepaTtypa:

Ne NcTOYHUK
n/n

duckanos, B. 1. HayyHo-nccnegoBatenbckas pabota MarmcTpaHTOB U NOArOTOBKA Marncrep-
1 ckom guccepTtaumm : yuebHoe nocobue / B. 1. duckanos. — Bonrorpag : BTA®K, 2018. — 156
€. — TeKCT : aneKTpoHHbIN // JlaHb : anekTpoHHO-6nbnnoTteyHas cunctema. — URL:
https://e.lanbook.com/book/158194. — Pexxum goctyna: Ans aBTopus. Nonb3oBaTenemn.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (0oduLmnanbHble pecypcbl UHTEPHET):
Ne Pecypc
n/n

CT BI'Y 2.1.02 — 2015. Cuctema meHemxkmeHTa kadectea. UTOTOBAA TOCYOAPCTBEHHAA
ATTECTALMA. Obwme TpeboBaHus K cogepkaHuo U Nopsiaok npoBeaeHusi. — BopoHex : Bo-
POHEXCKWI rocyaapcTBeHHbIN yHuBepcuteT, 2015. — 40 c.

URL: http://www.tgm.vsu.ru/index.hyh&id=177&doc=docu_2783 UI'A .

FOCT 7.1-2003. bubnuorpadguyeckas 3anucb. bubnunorpadgpudeckoe onncanmne. Obwme Tpedo-
2 BaHMA U npasuna coctaeneHus. — Mocksa : CtaHgapTuHdgopm, 2010. — 47 c.

URL: http://www.internet-law.ru/gosts/gost/1560/.




FOCT 8.417-2002. lNocygapcTBeHHasi cucteMa obecnevyeHust equMHCTBa M3MepeHun. EanHuubl
3 BennyuH. — Mocksa : CtaHgapTuHdgopm, 2010. — 32 c.

URL: http://vsegost.com/Catalog/84/8435.shtml

FOCT 19.402-78. EgnHas cuctema nporpammHon gokymenTtauumn (ECINA). OnncaHne nporpam-
mbl.— URL: http://www.internet-law.ru/gosts/gost/24728

Mpumepbl Gubnuorpaduryeckoro onncaHus.

URL.: http://www.lib.vsu.ru/documents/bibl_opisanie.pdf

O6yuyaroLmncs ONONHUTENBHO MCMONb3yeT NUTepaTypy, COOTBETCTBYHOLLYIO TeMaTUKe
BKP.

12.8. UHdbopMaLMOHHbIE TEXHONOIMKU, UCNOSb3yeMble ANA NOArOTOBKU K 3aluTe U
npoueaypbl 3awmTtbl BKP, Bkno4yaa nporpammHoe ob6ecneyeHne m MHPOPMaLMOHHO-
CnpaBOYHble CUCTEMbI

O6pasoBaTeribHbIN nopTan «ANeKTPOHHbIN yHUBepcuTeT BIY».
URL: https://edu.vsu.ru/;
OneKTpOHHble BUBNMOTEYHbIE CUCTEMBI:

- OBbC «YHuBepcuteTckaa bubnuoteka onliney,
- 9BbC «KoHcynbTaHT cTyaeHTay,
-3BC «JlaHb».

MporpammHoe obecneveHue:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OUCHbBIX NPUMOXeHU Ans paboTbl C
AokymeHTamu, Tabnuuamu un 1.n. (MS Office, MonOdwuc, LibreOffice), NO Adobe Reader, vH-
TepHeT-Opay3ep (Google Chrome, Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio
Community Edition, MO Anylogic, MO Python (gonyckaetca 3ameHa creumanM3vpoBaHHOMO
MO BMpTYyanbHLIM aHarnorom).

12.9. MaTepmanbHoO-TeXHU4YecKkoe obecne4yeHue:

CneuunanmnsnpoBaHHaa mebernb, koMmnbloTep (HOYyTOyK), MynbTUMeaunHoe obopyaoBa-
Hue (NPOEeKTop, 3KpaH, CpeacTBa 3ByKOBOCNPOM3BEAEHNS).

13. OcobeHHOCTU npoBeaeHusa M'MA ansa nuy ¢ orpaHU4eHHbIMU BO3MOXHOCTAMMU
300pOBbS U NHBaANMAoOB

[ns obyyatowmxcs n3 ymcna nuy ¢ orpaHMYeHHbIMU BO3MOXHOCTSIMW 340P0OBbst U MHBA-
nnpoe M'MA npoBoguTca ¢ Y4ETOM OCOBEHHOCTEN MX NCUXOMU3NYECKOrO Pas3BUTUSA, UX MHAOK-
BMOyanbHbIX BO3MOXHOCTEN N COCTOSIHUS 300POBbS, a TakKe B COOTBETCTBMU C TpeboBaHuS-
MU, U3JTOXEHHbIMU B NMyHKTe 7 [NonoxeHna o nopsiake nNpoBedeHus rocygapCTBEHHOW UTOro-
BOW aTTecTaumm no obpasoBaTenbHbIM NporpaMmMmam BbiCLIEro obpasoBaHus — nporpaMmmam
Gakanaspwuarta, nporpammMmam crneumanutTeTa u nporpaMmmamMm MarmcTpaTtypbl BOPOHEXCKOrO ro-
cyoapcTBeHHoro yHmsepcuteta 1 Bl'Y 2.1.28 — 2018.
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