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NPOrPAMMA
rOCYAPCTBEHHOW UTOrOBOW ATTECTALIUM

1. Koa n HammeHoBaHue HanpaBneHusa nogrotoBku: 01.04.02 MNpuknagHas
MatemaTuka u nHdopmaTuka

2. Mpodunb noarotToBkU: KOMMNbOTEPHbIE TEXHONOIMMN B 3aia4ax MaTemMaTn4eckomn
PU3nKK, ONTUMMU3aLmm U ynpasreHus

3. KBanudmkaumsa BbinycKHUKA: MarucTp

4. ®dopma(bl) 0Oy4eHuUs: o4Has

5. YtBepxaeHa Y4yeHbiM coBeTOM  dpakynbTeTa MpuUKNagHoOM  MaTemaTukw,
MHopMaTUKN N MexaHukn (npotokon Ne 9 ot 24.06.2021)

6. YyeOHbIN rop: 2022/2023



7. Uenb rocyaapCTBeHHOWM WTOroBOM aTTecTaumu: onpegerneHne COOTBETCTBMSA
pe3ynbTatoB  OCBOEHWS  OOyyallMMUCH  OCHOBHOW  oObpasoBaTenbHOM  NPOrpamMmbl
«KoMnbloTEPHbIE TEexHoONorMM B 3agadax MaTeMaTuyeckon Uanku, OonTUMusaumm wu
ynpaBneHusi» cooTeeTcTByOWMUM TpeboBaHnam SIrOC no HanpaBneHuw MNoAroTOBKM
01.04.02 MpuknagHas maTemMaTuka U MHoOpMaTUKa BbiCcLLEro obpa3oBaHus, yTBEPKOEHHbIV
npukazom MunHobpHaykm ot 10.01.2018 Ne 13.

8. MecTto rocynapctBeHHOM UToroBou atrectauumm B cTpyktype OIOI: bnok B3,
6as3oBas yacTb.

9. ®opma(bl) rocyaapCTBEHHOW WTOroBOW aTTecTauuu: 3aliuTa BbIMYCKHOWN
kBanudurkaunoHHom pabotbl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUA oObOpa3oBaTenbHOM NpPOrpaMmmbl
(koMneTeHUMU BbINYCKHMUKOB):

Kog | HasBaHue
O6LwenpodeccnoHarnbHble KOMNETEHLNN
Or1K-1 CnocobeH peluaTb akTyanbHble 3agayuv yHaameHTanbHOM 1 NPUKNagaHon MaTeMaTuku.
OnK-2 CnocobeH coBepLUEHCTBOBATb M peanv3oBbiBaTb HOBblE MaTeMaTUYeCKue METOAbl peLLEHNS
npuknagHblx 3agav.
onK-3 CnocobeH pa3pabaTtbiBaTb MaTemMaTU4eckme MOAenu 1 NPOBOAUTL MX aHanus3 Npu pelueHun 3agady B

obnactu npodeccmoHanbHoOn OeaTeNbHOCTH.

CnocobeH KOMOMHUMpOBaTb M aganTUpPOBaTb CyLLECTBYHOLIME WH(OPMALMOHHO-KOMMYHMKALMOHHbIE
OrK-4 TEeXHOMornn Ans pelleHns 3agadv B obnactu npodeccnoHanbHoON AeATeNbHOCTN C y4eToM TpeboBaHun
MHopMaLMoHHoN 6e3aonacHoCcTH

lMpodreccmnoHanbHble KOMMEeTEHLMN

CnocobeH npoBoanTb paboTbl N0 06paboTke M aHaNM3y Hay4YHO-TEXHUYECKON MHJopMaLnK,

K1 pe3ynbTaToB UCCneaoBaHU.

k.2 CnocobeH OCyLLeCTBNSATL Hay4HOe PYKOBOACTBO NPOBEAEHEM NCCNEA0BaHMUI MO OTAENbHbIM
3apavam.

k-3 Cnoco6eH o6pabaTbiBaTh, MHTEPNPETUPOBATL, OOPMNATE M NPEACTaBSATL
NpodeccMoHanbHOMy 0BLLECTBY pe3ynbTaThl NPOBeAEHHbIX UCCNIEA0BaHMIA.

k4 CnocobeH NCcnonb3oBaTh COBPEMEHHbLIE MaTeMaTNyYeckne 1 KOMMbIOTEPHbIE MEeTOAbI B

3ajavyax mateMaTn4eckomn CII)I/I3VIKI/I, onTMMn3aumnm 1 onTUMalibHOro ynpasieHud.

Cnoco6eH 1cnonb3oBaTh B NpUKNaaHbIX pa3paboTkax 3HaHUst M3 0bnacTy NpuKnagHom
MK-5 MaTemaTuKn, UHPOPMATUKN N NHPOPMALIMOHHBIX TEXHONOMIN, COBPEMEHHbIE A3bIKM
NporpaMmMnpoBaH1sa U MeToAbl NapannensHo 06paboTKn AaHHbIX.

11. O6bem rocyaapcTBeHHOM UTOroBOM arrectauumm B 3a4YeTHbIX
eanHuuax/ ak. yac. — 12 /432

12 TpeboBaHusa k BKP

12.1 Nopspok BbinonHeHust BKP

Moarotoeka BKP BbinonHAeTca obyyalowmmMecs Ha NPOTSHXKEHMM 3aKNYUTENBHOIO roga
obyyeHns, ABNSEeTCA MNPOBEPKOM KavyecTBa  MOSIyYEHHbIX TEOPETUYECKUX  3HAHWUMW,
npakTU4eCcKnx yMeHuUM n HaBbIKOB, chopmMMpoOBaHHbIX 00w eKyNbTYPHbIX
N NpodeCcCcroHarnbHbIX KOMNETEHLMIA, MO3BONAIOLLNX peLllaTb NpodeccruoHanbHble 3agauu.

YT1BepxaeHue Tem BKP, HaszHauyeHue pykoBoauTernen, opraHmsauuns BbinonHeHns BKP
onpegenseTca TpeboBaHUAMU, U3NOXEeHHbIMM B [lonoxeHnn o nopsgke npoBeaeHus
rocyaapCTBEHHOM WTOroBoW atTectauMm no obpasoBaTeribHbIM NporpammMamM  BbICLLErO
obpasoBaHus — nporpammam OGakanaspuarta, nporpammam creuuanutetra U nporpammam
MarucTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHusepcuteta 1 BI'Y 2.1.28 — 2018.



K 3awmte BKP gonyckaeTtcs oby4arolmincs, ycnewwHo 3aBepLumnsBLLMA B NOSIHOM obbeme
ocsoeHne OlOI B cooTBETCTBMM C Y4E€OHBLIM MNAHOM, MOMHOCTBHIO BbIMOMHUBLUUIM 3adaHue
Kadpeapbl Ha BbinonHeHne BKP.

Tembl paboT yTBEpXKOAOTCA Y4YeHbIM COBETOM (hakyrnbTeTa MpUKIagHOM MaTemMaTuky,
MHGOPMATUKN U MEXAHUKM MO NpeacTaBneHuto 3aBeayronx kapegpamu. lNepeyveHs Tem BKP
A0BOANTCA A0 cBeaeHnsa oby4vatomxcsa He no3gHee, Yem 3a 6 mecsaues ao MNA.

lMepeyeHb NpUMEpPHbIX TEM  MarucTepckux  gucceptauun  paspabaTbiBaeTcs
npenogasatensamu  Bbinyckawowen kadegpbl. [lpumepHas TemaTuka  MarmcTtepcKknx
anccepTtaumMn  obcyxaaeTcss Ha 3acefjaHuM  Bbinyckatowen kadenpbl W yTBepXKOoaeTcs
3aBeyroLwmM Kaeapon.

3apaHune Ha BbinonHeHne BKP BbigaeTcsa cTygeHTy nocrne yTBepXaeHUss TeMbl YUEHbIM
COBETOM (hakyrnbTeTa NpuKnagHon mateMaTuku, MHPOPMaTUKN U MEXAHUKMN.

12.2 NMpumepHbIK NnepeyeHb Tem BKP

1) [MpunbnumxKeHHOe pelLueHNe KpaeBOW 3aJauyn, OMNUCHLIBAKOLWLEN HEKOTOPYH MOAESb
ONTUYECKON CUCTEMDI.

2) Mogudukaums metoga dPypbe n ee peanumsaums B 3agade konebaHusi cuctembl
CTPYH.

3) Kpaesble 3agaun onsa B-runepbonmyeckoro ypaBHEHUS C HENOKanbHbIMU KpaeBbiMU
YCIOBUSAMM.

4) CwmewaHHble KpaeBble 3agaum ana  B-runepbonuyeckoro  ypaBHEHUS C
oTpuuaTenbHbIMM NapameTpamu onepaTtopoB beccens.

5) Cdepnueckne odyHkuMm u 3agayva [Oupuxne B wape ana B-rapmoHudeckoro
ypaBHEHMUS.

6) T[lporHo3vpoBaHMe  OTTOKa KAMEHTOB  3apnfaTtHoro  npoekta 6GaHka C
NCcnonb3oBaHMEM METOO0B MALLUMHHOIO 0byyeHus.

7) PacyeT w© BuM3yanusauum NPOCTPAHCTBEHHbIX W  MOMEBbIX XapaKTEPUCTUK
reTepononsapHbIX MOHHbIX CUCTEM Ha A3blke Python.

8) BoccraHoBneHne yHKUnn no 0606LLEHHBIM Chepn4eCKUM CpeaHNM.

9) OnTumMmM3aunoHHOE ynpaBneHne noptgenem LeHHbIX Bymar.

10) Mogenun 6oeBbix gencteun (JllaHyecTtepa).

11) BbluncneHne MaTtpuyHOM SKCMOHEHTbI METOAOM pPasfoXeHUA MO OPTOroHasnbHbIM
QYHKUMAM.

12) OnTumMmnsaumsa npouecca ynpasneHus LenoykaMmm 3akynok.

13) O Teopeme M.I'. KpenHa Ona pasHOCTHbIX YPaBHEHUN WU OUCKPETHbIX CEMEWNCTB
onepaTopos.

14) YnpaBneHne npoueccoM [[MHAaMUYECKOW TpaHcopmauunm oOpraHvM3aLmMOHHON
CTPYKTYpPbl NpeanpuaTuns.

12.3 Ctpyktypa BKP

Ctpyktypa BKP:

— TUTYNbHbIV NIACT;

— coaepXaHue;

— CMMCOK COKpaLLeHUn (ecnun B 3TOM eCTb HeobxoammocTb!);
— BBEEHME;

— OCHOBHas 4acTb;

— 3aKmMYeHne;

— CMUCOK UCMNOSIb30BaHHbIX NCTOYHMKOB;

— MPUNOXEHWS.

K paboTte npuknagbiBaeTcsl 3agaHue Ha BbinonHeHne BKP.



TpeboBaHus k cTpykType BKP

CopaepxaHue BKMOYaeT HaMMEHOBaHMS BCEX pasdenos, nogpasaenos (rnas, naparpados),
NYyHKTOB (€CNM OHN UMEITCSH) C YKas3aHNEM HOMEPOB CTPaHUL, Ha KOTOPbIX pa3MeLlaeTcs Havano
MaTepuwana pasgena, nogpasgena, rnasbl, naparpada, nyHkra. Bo BBegeHnM o60CHOBLIBaAETCS
BbIGOp TeMbI, onpeaenseMbiin ee akTyanbHOCTbO, OpMynUpytoTCs npobnema mn Kpyr BONpOCOB,
HeoOXoOUMbLIX [N ee pelleHus; onpegensetcsa uenb paboTbl C ee pacyfieHeHWeM Ha
B3aMMOCBA3aHHbI  KOMMMEKC 3afadv, noanexawimx peLleHnto, [ONS  pacKkpbiTUs  TeMmbl;
yKasblBalOTCA OOBLEKT uCCrefoBaHWUs, UCMONb3yeMble MeTodbl aHanusa W nuTepaTypHble
NCTOYHMKN; ONpeaenseTcs CTpykTypa paboThbl.

B ocHOBHOWM YacTu packpbiBaeTcs coaepXaHne BbIMyCKHOM KBanuukaumoHHon paboThbl.

lMepBas rnaBa HOCUT, Kak npaBwurno, obweTeopeTnyeckmn (MEeTOLOMNOrNYECKNI)
xapaktep. B Hel Ha ocHoBe wu3ydyeHuss paboOT OTeYeCTBEHHbIX W 3apybexHbIX aBTOPOB
nanaraeTtcs akTyanbHOCTb M CYLWHOCTb Mccregyemon npobnembl, paccMaTpuBatoTCs
pasnuyHble noaxoAbl K peLleHuto, AaeTcd MX oueHka, 0BOCHOBbLIBAKOTCS W M3nararTcs
cOBCTBEHHbIE MNO3UUMKM CTyAeHTa. JTa rfnaBa CNYXWUT TeopeTndyeckum 060CHOBaHUEM
nccnenoBaHnii, NPoBeAEHHbIX CTYAEHTOM.

O6ocHoBaHue uenu BKP HeobxooMmo npoBOoAMTb HA OCHOBE aHanm3a COBPEMEHHOro
COCTOSIHUS U TEHOEHUUIN pa3BUTUS NPoBrembl.

Bo BTOponm rnaBe npuBOAUTCA MOCTAHOBKA 3ajdayu, ee cogepxaTterbHoe U
MaTtemartmyeckoe onucaHue. [na BKP, cBaszaHHbIX ¢ pa3paboTkon MHGPOPMALMOHHBLIX CUCTEM U
Ncnonb3oBaHMeM MHPOPMALMOHHBIX TEXHOSOMI, B COAepXaTenbHOM NOCTaHOBKE MPUBOAATCS
CCbIfIKW Ha AOKYMEHTbI, perfnameHTupytoLlme npouecc PyHKLMOHNPOBAHNSA UH(OPMaLMOHHOM
CMUCTEMbI; OCHOBHble MoOKasaTenu, KOTopble [AOMKHbl ObiTb OOCTUIHYTbI B YCIOBUSIX
aKcnnyataumm MHPOPMAaLMOHHOW CUCTEMbI; OFPaHUYEHNA Ha BPeMS peLLeHUst NoCTaBreHHOM
3ajayun; CpOKM Bblgaynm uWHGopMaumu; cnocobbl opraHuM3aumMmM guanora Yeroseka
C MH(POPMALIMOHHOM CUCTEMOW CpeacTBaMM  UMEIOLLErocsl MHCTPYMEHTapusi, onmcaHue
BXOOHOM W BbIXoAHOM UWHGopmauum (dopma npeactaBneHna CcoobuieHuin, onucaHue
CTPYKTYPHbIX €OUHUL, NEepPUOAMYHOCTb BblAauyuM WMHOpMauun uMnmM YactoTa MOCTYNfeHns),
TpeboBaHUA K opraHu3aumm cbopa M nepegavm BXOLHOM WHOpMauuK, €e KOHTPONb U
KOPPEKTUPOBKA.

B mMatemaTuyeckon nocTtaHoOBKE BbINOSMHAETCSA dhopmanusaumsa 3agadu, B pesyrnbraTte
KOTOpOM oOnpefensieTcss COCTaB MNepeMEHHbIX, KOHCTaHT W WX Kraccudukaumsi, Buabl
OfPaHNYEHUI Ha MepeMeHHble M MaTeMaTUyeckue 3aBUCMMOCTU MeXAy NepeMeHHbIMU.
YcTaHaBnMBaeTCa Knacc, K KOTOPOMY OTHOCUTCA pellaemMass 3ajada, W npuBoauTcs
CpaBHUTESbHbBIN aHanM3 MeToA0B pelleHus anga Bolbopa Hanbonee adpdPeKTUBHOrO MeToaa.
MpuBoanTcss 0BOCHOBaHME MNPUHATBIX OOMNYLWEHWA W NPeanocbifiok npu dopManusaumm m
Bblbope meToaa peweHus. OnpegensieTca obuwasn nocnegoBaTenbHOCTb PELLEHNS 3a4auu.

B aTon xe rnase npuBOAATCA pe3yrbTaTbl TEOPETUYECKUX UCCIedOBaHWNW, OonucaHue
pa3paboTaHHbIX anropuTMOB, aHann3 nx aekTUBHOCTM.

Ona BKP, cBs3aHHbIX C pa3paboTkon MHEPOPMALMOHHBLIX CUCTEM U UCMNONb30BAHUEM
NHPOPMAaLMOHHbBIX TEXHONOMMIN, HEOBXOAMMO YAENUTL BHUMAHWE BONpoOcamM opraHu3aumm 6a3
AaHHbIX W 6a3 3HaHuin, TpeboBaHMAM K opraHusaumm cbopa, nepegayn U KOHTpons
MHGopMaLuu.

O6ocHoBaHuMe BbiboOpa unn pas3paboTkn TexHUu4Yeckoro obecrnevyeHns MHopMaLMOHHON
CUCTEMbI OCHOBbIBAETCA Ha MpUHUMNAX opraHmsaumm n yHkumoHmpoBaHua 3BM, cuctem,
KOMMMEKCOB, NCMONb30BaHUN NOKanNbHbIX U rNo6anbHbIX BbIYUCINTENBHBLIX CETEN.

lMporpammHoe obecnevyeHne OOMKHO BKIOYaTh CTPYKTYPY NPOrpamMMHO-METOANYECKOro
KoMnnekca, (OyHKUMM Nporpamm CTPYKTYPHbIX YPOBHEW, cnocobbl peanusaumMmM MOHUTOpa
YNpaBreHns HWKHUMW YPOBHAMMU MPOrpaMMHbIX MoAyrewn, cnocobbl peanu3auun moaynem
BBOZa M BbIBOAA MHpOpMaLnn.

Ecnn BKP nocssleHa pelleHuo KOHKPETHOW NpUKNagHOW 3ajadn, TO pesynbTaThl
BbIYNCIIUTENBHOIO 3KCNEPUMEHTA U/UNW aHanu3 pelleHns 3agaym uenecoobpasHo BblAennTb
B OTAENbHYIO rnasy (pa3gen).



TekcTbl nporpaMmm oopMNATCA B BUAE OTAENbHOMO LOKYMEHTa M MoMeLLaroTcs B
NPUNOXEHUN.

ObgaszatencHbiMn  ans BKP  aBnaiTca  normyeckas CcBA3b  Mexay  rnaBamu
1 nocrnegoBaTenbHOE pas3BUTUE OCHOBHOW TEMbI Ha NPOTSXKEHUN BCeN paboThbl.

B 3aknioyeHun norvyeckun  nocnefoBaTenbHO  U3naralTcsa TeopeTuyeckune U
npakTu4yeckne BbIBOAbI W MNPensiokKeHus, K KOTOpbIM npuwlen CcTygeHT B pesynbTaTe
nccnepoBaHns. OHM OOMKHbI BbITb KPaTKMMK, YETKUMK, AAOLLMMWN NOSNTHOE NpeacTaBreHne o
coaepXXaHun, 3Ha4MMocT, 060CHOBaHHOCTM M 3pPEKTUBHOCTH pa3paboTok.

B npunoxeHna cnegyetr NOMECTUTb BCNOMOraTernbHbI  MaTepuars, KOTopbiM npu
BKMIOYEHUN B OCHOBHYIO 4YacTb paboTbl 3arpomoxpaeTr TekCT. K HeMy MOXHO OTHEecCTM:
NPOMEXYTOYHblE TeopeTUyeckne BbIKNaaKM W pacyeTbl, HeKoTopble [JoKasaTenbCTBa,
Tabnuubl AaHHbIX, TEKCT NPOrpamMmmbl, UAMOCTPALUK BCNIOMOraTeNbHOro Xxapakrepa.

[MpunoxeHns pacnonaratTca B NOPSAKE NOSIBIIEHUSA CCbINIOK HA HUX B OCHOBHOM TEeKCTe
paboTbl. KonmyecTBo npunoxeHnn B paboTe onpenensieTcs ToNbKo HeobXoAMMOCTbI WX
BBeZeHMs B paboTy. [1pn odhopMreHnn NpUNoXeH1s yKkasbliBaeTCs HEe TOMbKO ero HoMep, HO U
Ha3BaHWe nMpuroXeHusl, oTpaxawwero ero cytb. B kadectBe ob6pasua odopmneHus
NPUNOXEHUN MOXHO BOCMOJSIb30BaTLCSA NPUOXKEHUAMM JAaHHOMO METOAMYECKOro Nocobus.

12.4 Pe3ynbTaTbl O0O0y4YeHUs, XapaKTepu3ylliMe TrOTOBHOCTb BbINYCKHUKA K
npodeccuoHanbHON AeATEeNbHOCTU, NpoBepsieMble Ha 3awmTte BKP:

Koabl Koo n HanmeHoBaHue
KOMNeTeHL M WHOWKATOPOB AOCTUXKEHNSA KOMMETEHLNN

OrK-1.1 Pewaetr TunoBble 3agays C Y4YETOM OCHOBHbIX TMOHATUA U OOLWMX 3aKOHOMEPHOCTEW,
ChOopMynMpOBaHHbIE B paMKkax 6a30BbIX ANCUMNNNH MaTeEMaTHKN, MHPOPMATUKN U €CTECTBEHHbIX HayK.
OTlK-1.2 MpumeHseT cuctemMHbIn noaxo4 Ans hopmanmaaumm npuknagHbIX 3agau.

OlK-1.3 OcywectBnseTr BbIOOP COBPEMEHHbIX MaTeMaTUYeCKUX WHCTPYMEHTarnbHbIX CPeAacTB Ans
06paboTkn  u3yyaembiXx [AaHHbIX B COOTBETCTBMM C MOCTaBMEHHOW 3ajadven, aHanusupyet u
MHTEepNpeTUpYeT NoMyYeHHbIe pe3ynbTaThbl

OrK-1

OlK-2.1 CoBeplueHCTBYeT M peanuayeT HOBble MaTemaTuyeckue MeToAbl aHanv3a, Bu3yanusauum u
06paboTKM pa3nnyHbIX TUNOB MHOPMaLIMK.

OMK-2 OlK-2.2 OGOCHOBbIBaeTN W TecTMpyeT MaTtemMatuyeckme MeToAbl C MPUMEHEHWEM COBPEMEHHbIX
KOMMbIOTEPHBIX TEXHOMOMMIA U NakeToB NPUKNAaAHbIX NPOrpamm.

OrK-2.3 PaspabaTbiBaeT cneymnanbHoe mateMaTuyeckoe obecrnevyeHne CUCTEM aHanumsa, onTMMu3auuu,
ynpasneHusi, NPUHATUSA pelleHnin n obpaboTku uHdopmaumm.

OlK-3.1 AHanuanpyeT OCHOBHble KMacCbl MaTemMaTU4ecKMx MOAENEN W COBPEMEHHbIE TEXHOMOMMM
MaTemMaTM4YecKoro MoAenvpoBaHusi C Lenbio Bblbopa noaxoasilierr MoAenu Ans peLleHnsi KOHKPEeTHOM
npvknagHon 3agaym B 06nact NpogeccrmoHanbHon AesTenbHOCTU.

OlK-3.2 TMpumeHseT TexHonormm MaTemMaTM4eckoro Mog4enMpoBaHNSA U BbIYMCITUTENBHOMO 3KCNepuMeHTa
AN NPOBEAEHUSA KOMMNIIEKCHOMO UCCNEAO0BaHNSA Hay4YHOW UM TEXHUYECKOWN Npobnemsbl.

Ol1K 3.3 PaspabatbiBaeT MeToabl 4151 OLIEHKM Ka4yeCcTBa M a4eKBAaTHOCTU MaTeMaTUYECKNX MoJenNen.

OrK-3

OlK-4.1 [eMOHCTpUpYeT 3HaHWsi OCHOBHbIX MeETOAOB nowucka, cbopa, XxpaHeHusi, 06paboTku,
npeacTaBneHust U pacnpocTpaHeHnst MHOpPMaLuK.

Orl1K-4.2 Pewaet 3agaun no acpdekTUBHOM opraHnsaumm MHOPMALMOHHOIO MpoLecca AMsi CHUXKEHUS
3aTpaT pecypcos.

OlK-4.3 PewaeTt 3agayn npodeccrmoHanbHoOW AeATenbHOCTM C ydeToMm TpeboBaHun MHEOPMaLUOHHON
6e3onacHocTu.

OrnK-4

MK-1.1 MpoBoAnNT MHMOPMALMOHHBIA MOUCK ANA PeLleHns NCcCcnefoBaTenbCKMX 3adad C MCNoNb30BaHNEM
OTKPbITbIX MICTOYHMKOB MHDOPMaLUn 1 cneunanna3MpoBaHHbixX 6a3 AaHHbIX.

MK-1 MK-1.2 AHanusumpyeT n o6pabaTeiBaeT MHPOPMaLUIO N0 TEMATUKE UCCNEL0BaHNNA.

MK-1.3 BblbupaeT meToabl pelleHusi NOCTaBMEHHOW 3a4ayn C YYETOM WMEHLLMXCA PECYPCOB, a TaKke
TeopeTnyeckoro o606LLEHNS HAaYYHbIX AAHHbIX, Pe3yrbTaToB 3KCNEPUMEHTOB U HAOMIAEHWA.

MK-2.1 ®opmupyeT nnaH NpoBeAeHNS Hay4YHO-MCCrnenoBaTenbCkux pabor.
MK-2 MK-2.2 OpraHnsyer cbop ” uM3y4yeHWe Hay4YHO-TEXHWYECKOW WHpopMauMn Mo TemMe npoBOAUMBIX
nccneaoBaHuii n pa3paboTok.

MK-3.1 Nicnonb3yeT coBpeMeHHbIe MeToAbl aHanm3a uHdopmaumm ans obpaboTku AaHHbIX, NOMYYEHHbIX B
pamKax NpoBeAeHHbIX CCrefoBaHWUi.

MK-3.2 WHTepnpeTupyeT nony4veHHble pe3ynbTaTbl WCCreAoBaHWi, AenaeT BblBoAbl, paspabaTbiBaeT
pekomeHgauuu.

MK-3.3. CoctaBnseT oTyeThbl, 0630pbl, pedepaTbl N0 TeMaTvke NPOBOAMMbIX UCCNeOOBaHWN, y4acTByeT B
paboTe Hay4YHbIX CEMWHaPOB, HAay4YHO-TEXHNYECKNX KOH(hEepEeHLMI.

MK-3




MK-4.1 Vcnonb3yeT COBPEMEHHblE HAyKOEMKMe TEeXHOMOrMM W nakeTbl MPUKNagHbIX nporpaMm Ans
pelweHnss 3agad aHanuM3a OMHaMUYecKkux cucTeMm, 3agady MaTematuyeckon (U3NKM, ONTUMMU3aLuMn |
ONTMMAanbLHOro ynpaBeHus.

MK-4.2. HaxogmT onTMManbHbIN cnocob ynpasneHusa NpuknagHbIMy NpoLeccamu.

MK-4.3 MNpaBunbHO BbIGMpaeT anropntm 1 CPeAcTBa ero peanvsauuv Npy peLleHnn 3agay ynpasneHus n
onTMMM3aLun.

MK-4

MK-5.1 MpamoTHO ucnonb3dyeT MHPOpPMaUMIo 0 MeTodax U npuemax opmanusaumm 3agad, metogax u
npuemax anropuTMmsaunm NocTaBneHHbIX 3a4ad, CTaHAapTHLIX anropytMax u 0bnacTax ux NpUMeHeHus,
HOPMaTUBHO-TEXHUYECKNX JAOKYMEHTax Nno npoLeccam yrnpaseHns U3MeHeHnamu u npobnemamm.

MK-5.2 MpaBunsHo BbIGUpPaeT A3bIK NPOrpaMMnpoBaHUsa 1 Apyrine KOMMbloTepHbIE CPeACTBa ANA peLleHns
KOHKPETHbIX 3a4au.

MK-5.3 Wcnonb3yeT meToAbl NnapannensHon 06paboTku AaHHbIX.

MK-5

12.5. MNpouenypa 3awmtbl BKP n meToanyeckne pekomeHgauum Ans ctyaeHTa

3awmnta BKP nposoautca B cootBeTcTBUM C [lonoxeHnem o nopsgke nposeneHus
rocyadapCTBEHHOM WTOroBoW atTectaumMm no obpasoBaTefibHbiIM MNporpaMmMamM  BbICLLEro
obpasoBaHns — nporpammam Gakanaespuarta, nporpaMmmamMm crneumanutetTa u nporpammam
MarnmctpaTypbl BOPOHEXCKOro rocygapcreeHHoro yHmsepcuteta [ BI'Y 2.1.28 — 2018.

12.6. ®oHA ouLeHOYHbIX cpeacTB AnAa 3awutbl BKP

12.6.1. NpumMepHbIN NepeyYeHb BONpPocoB Ha 3awuTte BKP:

— AHanus nutepatypbl N0 TeMaTuke NPOBEAEHHOIO UCCNeaoBaHNS.

— OO6was xapakTepuctnka n 060CHOBaHHOCTb MMNOTE3 UCCIEA0BaHUS.

— ObocHoBaHue BbIbOpa MaTeMaTUYECKOro annapaTa ang pewenunsa sagad BKP.

— OueHka kayecTBa M afeKBaTHOCTU UCMNONb3yeMblx W/unu paspaboTaHHbix B BKP
Mogenen.

— ObocHoBaHue Bbibopa s3blka NPOrpamMMmMpoBaHNA Ans paspaboTku KOMMNbIOTEPHOWN
nporpaMmmbl.

— Hay4Has HoBM3Ha pe3ynbTaToB MCCNEeAO0BaHMS.

— [NpakTnyeckas 3Ha4YMMOCTb pe3ynbTaToB UCCNEOBAHNS.

— O6nacTb NpakTUYeCKOro NpMMeEHeHNs pe3ynbTaToB UCCNe0BaHUS.

— O6was xapakTepucTMka UCXOOHOW  WMHOpMaumm U KOPPEKTHOCTb  ee
NCNoNb30BaHMs.

12.6.2. Kputepuu n wkana oueHMBaHua pesynbtatoB BKP

[ns oueHnBaHWA pe3ynbTaToOB 3aWuTbl BbIMYCKHOWM KBaNM@UKaLMOHHON paboTbl
ncnonb3yeTcs WwKana: «OTIINYHOY, «XOPOLLOY, «yOOBNETBOPUTENBHOY,
«HeypoBneTBopuTenbHO». COOTHOLWEHWEe LWKanbl OUEHMBaHUA pe3ynbTaToB  3aluThbl
BbIMYCKHOW KBanugukaumMoHHOW paboTbl M YPOBHA MOArOTOBNEHHOCTU oOby4vatlueroca K
peLleHnto npoeccnoHanbHbIX 3a4av:

Lkana oueHok XapakTepucTuka ypoBHSI NOLATOTOBIIEHHOCTM 00YYaloLErocs K peLleHunio
npodeccroHanbHbIX 3agay

paMOTHO 1 YeTko cqropMyNiMpoBaHa NOCTaHOBKA 3afay, MPOOAEMOHCTPUPOBaH
BbICOKMA  YpOBEHb  TOTOBHOCTM  MCMOMb30BaTb  HaBblkM  BbIGOPA,
NPOEKTUPOBaHWS, peanusaLnM, OLEeHKU KayecTBa M aHanusa 3eKTUBHOCTU
nporpaMmHoro obecrnedyeHns AN pelleHusl 3aaad B pasnuyHbIX NpeaMeTHbIX
obnactax, NpPoOOEMOHCTPUMPOBaH  BbICOKMA  YypOBEHb  TOTOBHOCTM K
OTnuyHo UCMOMb30BaHUIO OCHOBHbIX MoZenei MHMOPMALMOHHBLIX TEeXHOMOMniA 1
CNOCOGOB KX MPUMEHEHUs ANs pelleHust 3agad B npeaMeTHbIx obnacTsix,
BbiSIBIEHA SPKO  BblpaXeHHasl CMoCOOHOCTb K  camoopraHusauuM U
caMo0obpa3oBaHunio, YETKO M Ka4YeCTBEHHO U3NOXEH MaTepuan paboTbl, YETKO U
KBannUUMPOBaHHO AaHbl OTBETbl Ha BCE AOMOJIHUTESIbHbIE BOMPOCHI, OT3bIB
HOCUT MOJIOKUTENbHbBIV XapakTep

KoppekTHo ccopMynupoBaHa MOCTaHOBKa 3agayv, NpoAeMOHCTPUpOBaHa
Xopolwuo rOTOBHOCTb UCMOMb30BaTh HaBblkM BblIGOpa, MPOEKTUPOBAHUSA, peanusauuu,
OLIeHKV Ka4yecTBa U aHanu3a adeKTUBHOCTM NPOrpamMmMHoro obecneyeHuns ans




pelleHns 3agadv B pasfnyHbIX NpegMeTHbIX 06nacTsix, NPOAEMOHCTpPUpoBaHa
FrOTOBHOCTb K WCMONb30BaHWIO OCHOBHbIX Mofenen WHPOPMAaLMOHHbLIX
TEXHOMOrMM 1 cnNocoboB UX NMPUMEHEHUS AN pelleHns 3agad B npegMeTHbIX
obnacTax, BblsiBNEeHa CNoCobHOCTb K caMoopraHM3auun u camoobpasoBaHuio,
YEeTKO M Ka4eCTBEHHO M3NOXeH maTepuan paboTkbl, He Ha BCE AOMOMHUTENbHbIE
BOMPOCbl [AaHbl UCYepnblBaloLLMEe OTBETbI, UMEKTCHA MNpeTeH3un K obbemy
BbIMOSIHEHHON PabOoThl, OT3bIB HOCUT NMOMOXUTENbHbIN XapakTep
KomneTeHTHOCTb B NpegMeTHoM 06nacTn NpoaeMOHCTPMpPOBaHa HEAOCTATOUHO,
rnoctaHoBka 3agayn cdopMynMpoBaHa pacnnbiBYaTO, HEJOCTAaTOYHO YeTKO
NpOAEMOHCTPUpPOBaHa rOTOBHOCTb  MCMOMb30BaTh HaBbIKN BbIGOpA,
NPOEKTUPOBaHUSA, peanusauun, OLEHKU KavyecTBa U aHanusa 3dEKTUBHOCTU
nporpaMMHOro obecneyeHnss Ans pelleHnst 3agad B pasfiUYHbIX NpeaMeTHbIX
obnacTsix, BbISIBMIEHbl He3HauuTesnbHble Mpobenbl B FOTOBHOCTU K
YO0BNeTBOPUTENLHO MCNONb30BaHUIO OCHOBHLIX Mogenem WHMOOPMALMOHHBbIX TEXHOMOMMA 1
CcrnocoboB UX NPUMEHEHWUs ANsl pelleHust 3agad B npeameTHbIX obnacTsx,
BbISIBMIEH HEBLICOKMA YPOBEHb CMOCOBGHOCTEM K camoopraHuM3auun wu
camoobpa3oBaHuio, M3NOXeHue matepumana paboTbl COOEPKUT HeyeTkme
hOpMYNMpPOBKM " saBnsieTcs HenocnegoBaTenbHbIM, OTBEThI Ha
OONOMHUTENbHbIE  BOMPOCHI  HEMOMHbIE WMAW  COAepXaT HETOYHOCTU U
OLWNBOYHbIE YTBEPXKAEHWUS, AAH MOMNOXUTENbHbIA OT3bIB

HW3knin ypoBeHb KOMMNETEHTHOCTU B NpeaMeTHON obnacTtu, NocTaHoBKa 3agaym
chopMynupoBaHa HeYeTKO M C  MOMPELUHOCTAMM, HWU3KMIA  YPOBEHb
TEOPETUYECKON N MPaKTUYECKON MOArOTOBKW, HEAOCTATOYHOE BrafeHue Wunu
HEWCNonNb30BaHNE COBPEMEHHbIX MH(OPMALMOHHBLIX TEXHOMOrMN, U3NOXEeHue
MaTepuana paboTbl coOOepPXUT HeyeTkne ¢OpPMYNMPOBKM U  OWNBOYHbIE
YTBEPXAEHUS, AaHbl HEBEPHbIE OTBEThI HA AOMOMHUTENbHBIE BOMPOCHI

HeynosnetBopuTensHO

12.7. MNepeyeHb y4eOHOU NuTepaTypbl, pecypcoB cetn « MIHTepHeT», Heo6XxoANMbIX
ANA NOAroTOBKM K 3awmuTte U npoueaypbl 3awmtbl BKP

a) OCHOBHas nutepaTypa:
Ne n/n NcToYHmMK

1 OcHoBblI  MH(bOpPMaLMOHHO-OMGMorpadmnyecknx 3HaHwWi:  y4ebHo-MeTogmyeckoe nocobue /
E. . MpuwwnHa [n ap.]. — BopoHex : BopoHexckui rocyaapcTBeHHbIn yHnBepeuteTt, 2015. — 38 c.
MeToguyeckne ykasaHusi No 0QOPMIIEHMIO KYPCOBBLIX M BbIMYCKHbIX KBaNM@UKaLMOHHbIX paboT:
YyebHo-MeToam4eckoe nocobue. — BopoHex: nsgarensckun gom BIY, 2019. — 48 c.
Hosukos, KO. H. MNogrotoBka M 3awmuta MarMcTepckux amccepTauuin u GakanaBpckux paboT :
y4yebHo-meToamdeckoe nocobue / KO. H. HoBukoB. — 2-e n3g., ctep. — CaHkT-lNeTepbypr : JlaHb,
3 2021. — 32 c. — ISBN 978-5-8114-1449-9. — TeKCT : 3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-
6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/168825 — Pexum goctyna: ons
aBTOpPU3. Nosib3oBaTeNeun.
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0) gononHuTenbHasa nuteparypa:
Ne NCTOYHKK
n/n

duckanos, B. [. Hay4yHo-uccnepoatenbckass paboTta MarucTtpaHToB W MOATOTOBKA
MarncTepckon amcceprauum : ydebHoe nocobue / B. [. duckanos. — Bonrorpag : BrA®K,
2018. — 156 c. — TeKCT : aneKkTPOHHbIN // NlaHb : anekTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/158194. — Pexum goctyna: ansg asTopus. Nonb3oBaTenen.

B) MHOPMAaLMOHHbIE ANEKTPOHHO-006pa3oBaTernbHble pecypchbl (orumanbHblie pecypchbl

WHTEPHET):
Ne n/n Pecypc
CT Bry 2102 - 2015. Cucrema MeHemkmeHTa kadectBa. WMTOIOBAA
5 FOCYOAPCTBEHHAA ATTECTAUWMA. Obwwue TpeboBaHus K cogepXaHuo M Mopsgok

npoBegeHus. — BopoHex : BopoHexckuin rocygapcTBeHHbl yHuBepcuteT, 2015. — 40 c.
URL: http://www.tgm.vsu.ru/index.hyh&id=1778&doc=docu 2783 UI'A .

FOCT 7.1-2003. Bubnuorpacdudeckan 3anucb. bubnuorpadudeckoe onucaHue. OB6uime
6 TpeboBaHus 1 npaesuna coctaBneHus. — Mocksa : CtaHgaptuHdopm, 2010. — 47 c.

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

FOCT 8.417-2002. TocypapcTBeHHas cucteMa obecrneyeHnss eaMHCTBa W3MEPEHUN.
EpmHuupbl BenuynH. — MockBa : CtangapTtuHdgopm, 2010. — 32 c.




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

FOCT 19.402-78. EpuHas cuctema nporpammHon pgokymeHntauum (ECIMO). OnucaHue
8 nporpammebl. — 2 c. (gata nocnegHero nameHenms 21.12.2017). — URL: http://www.internet-
law.ru/gosts/gost/24728

Mprmepbl GUbnMorpacnyeckoro onMcaHus.

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

Ob6yvarowmmncs  AONOMNHUTENBHO  MCMNOMb3yeT  nuMTepartypy, COOTBETCTBYHOLLYIO
TemaTtuke BKP.

12.8. UHhbopmaLMOHHbIe TeEXHONOrMu, UcnosibdyemMble AnA NOoAroTOBKU K 3aluuTe U
npoueaypbl 3awmTtbl BKP, BKknoyas nporpammHoe o6ecne4vyeHne n MHGOPMaLMOHHO-
cnpaBOYHble CUCTEMbI

O6pasoBaTtesnbHbIn NnopTan « ANeKTPOHHbIM yHUBepcuTeT BIMY».

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

OneKTPOHHbIE BUBNMOTEYHbLIE CUCTEMBI:

- OBC «YHuBepcutetckas onbnmoteka onliney,

- OBC «KoHcynbTaHT cTygeHTay,

- OBC «JlaHby.

[MporpammHoe obecneveHune:

OC Windows 10, OC Linux, nakeT cTaHOapTHbIX OQUCHbLIX MPUNOXeHUn ana paboTbl C
AokymeHTtamu, Tabnuuyammn m T1.n. (MS Office, MonOdwmc, LibreOffice), MO Adobe Reader,
nHTepHeT-6paysep (Google Chrome, Mozilla Firefox); MO Free Pascal, Microsoft Visual Studio
Community Edition, Python (gonyckaetcsa 3ameHa cneumanuampoBaHHoro MO BupTyanbHbIM
aHanorom), NO Matlab.

12.9. MaTepuanbHoO-TexHU4YecKkoe obecne4yeHue:
CneuunanunsnpoBaHHasa mebenb, KomnbioTep (HOYTOYK), MynbTUMeannHoe obopygoBaHme
(npoekTop, 3KpaH, cpeacTaa 3BYKOBOCNPOU3BEOEHUS).

13. OcobeHHOCTU npoBeaeHusa M'MA ansa nuy ¢ orpaHUY4eHHbIMU BO3MOXHOCTAMMU
300pOBbS U MHBaNUAOB

Ona obydarowmxca n3 4mcna nuy C OrpaHUYEHHbIMM BO3MOXHOCTSIMU 300POBbS U
nHBanuaoB MMA npoBoantca ¢ y4ETOM OCOBEHHOCTEN MX MCUXOU3NYECKOrO Pas3BUTUNA, NX
UHOMBMAYANbHbLIX BO3MOXHOCTEM W COCTOSIHUS 340pOBbsl, a TakKkKe B COOTBETCTBUM C
TpebOoBaHNAMK, U3NOXEHHbIMW B NyHKTe 7 [lonoxeHusas o nopsgke npoBefeHus
rocygapCTBeHHOW MWTOroBoM aTTectaumm no obpasoBaTerfibHbIM NporpaMmMamMm  BbICLLEro
obpasoBaHuss — nporpammam Oakanaspuarta, nporpammam crneyuanutetra M nporpaMmmam
MarucTpaTypbl BOPOHEXCKOro rocygapctBeHHoro yHmsepcuteta 1 BI'y 2.1.28 — 2018.


https://edu.vsu.ru/

