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Mporpamma BKP "BeinonHeHue 1 3awmTa BbiMyCKHOM KBanugukaumoHHo padotel”"; 01.03.02 MpuknagHas MateMaTtka U MHGOpMaThka;
IOUEHT, K.H. (BoueHT) Baiipawesa B.P. , 3amectutens gupektopa no Hay4yHow gestenbHocTu aiHyTonHoBa A.@. , ctapwuii
npenofaeatens, 6/c Xagues P.M. , accucteHT, 6.c. XaripynnuH A.®.

CopepxaHue
. KomMneTeHunmn, ocBOEHME KOTOPbIX NMPOBEPSETCS BbIMYCKHON KBANNGUKALMOHHO paboTol
. O6beM BbIMONHEHNS U 3awnTbl BbII'IyCKHOI7I KBaHMCt)MKaLlMOHHOIZ pa60TbI B 3a4€eTHbIX eanHnuax n 4yacax
. Llenn, npuHumnbl, Tpe6oBaHUS 1 3Tanbl NOAFOTOBKM 1 3aLLMTbl BbIMYCKHON KBANUEUKALMOHHOK paboThl
. ﬂpmmeprle TeMbl BbIMYCKHbIX KBanI/Iq.)I/IKaLI,I/IOHHbIX pa60T
. Kputepun oueHnBaHUS BbINYCKHbIX KBANUGOUKALMOHHBIX paboT
. HOpMaTI/IBHbIe OOKYMEHTbI, Ha OCHOBaHNN KOTOPbIX pa3pa60TaHa nporpamma BblnyCKHOIZ KBaﬂVIchIKaLI,MOHHOI7I pa60TbI
. Ilntepartypa
. Metoanyeckne pekoMeHgaunm no noaroToeke BbII'IyCKHOI7I KBanVI(pVIKaLIMDHHoVI pa60Tb|

. Ocob6eHHOCTU NOATOTOBKU M 3aWNThI BbINYCKHOW KBaNMAoMKaLMoHHON paboTbl Ans 06y4atoWwmxcs MHBANULOB U AL, C
OFPaHNYEHHbBIMY BO3MOXHOCTSIMU 30,0POBbS
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IOUEHT, K.H. (BoueHT) Baiipawesa B.P. , 3amectutens gupektopa no Hay4yHow gestenbHocTu aiHyTonHoBa A.@. , ctapwuii
npenofaeatens, 6/c Xagues P.M. , accucteHT, 6.c. XaripynnuH A.®.

Mporpammy BbINyCKHOW KBaNMgukaLuMoHHoR paboTsl paspaboTan(a)(u) OoLeHT, K.H. (LoueHT) balipawesa B.P. (kadenpa

TEOPETMYECKON KNOEPHETUKN, OTAENEHNE (OYHAAMEHTANBHOWM MHZDOPMATVKU U MHADOPMALMOHHBIX TEXHONOr i),
Venera.Bajrasheva@kpfu.ru ; 3amecTntens aupektopa no Hay4yHou gestenbHoctu [aliHytamHosa A.®. (OupekTopar
WNHctutyta BM 1 UT, IHCTUTYT BBIMMCNNTENBHOM MateMaTuk U MHAPOPMAaLMOHHbBIX TEXHONOMU),
Aida.Gainutdinova@kpfu.ru ; ctapwwuii npenonasatens, 6/c Xanves P.M. (kadhenpa Teopetnyeckol KnbepHeTnku,

oThaeneHne pyHaaMeHTanbHON MHOPMATHKIM 1 MHGDOPMAaLUMOHHbLIX TexHonoruid), Rawil.Hadiev@kpfu.ru ; accucTeHT, 6.c.

Xaiipynnux A.®. (kadoenpa TeopeTnyeckolrt KNbepHeTKI, OTAEeNEHNE PYHAAMEHTANBbHON NHCPOPMATUKK 1
MHJOPMaLMOHHBIX TexHonorui), Alfred.Khairoullin@kpfu.ru

1. KoMneteHUuUn, 0CBOEHME KOTOPbIX NMPOBepsieTCs BbiMyCKHOM KBanudukaumoHHon paboron
BbinyckHWK BonxeH obnafatb cneayowmmMm KOMNETEHLNSAMU:

LWndop PacwumndppoBka
KOMMeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH NpuMeHsiTb oyHOaMeHTaNbHble 3HAaHWUS!, MONy4YeHHble B 06nacTu

MaTemMaTn4YecKnx 1 (M) eCTECTBEHHbIX HAayK, 1 UCMONb30BaTb KX B
NpogeccroHanbHoON AesTeNbHOCTM

OriK-2 CnocobeH ncnonb3oBaTtb M afanTnpoBathb

Or1K-3 CnocobeH NpUMEHSATb 1 MOLMPULMPOBATL MaTEMATUYECKME MOLENN O PELEHNS
3apay B 06nact NpooeccroHanbHoM AeATENbBHOCTH

OriK-4 CnocobeH pewatb 3aga4u npodeccnoHanbHol AesTeNbHOCTU C UCMONb30BaHNEM
CYLLECTBYOWMNX NHOPMALIMOHHO-KOMMYHMKALVNOHHBIX TEXHONOTMIA U C Y4ETOM
OCHOBHbIX TpeboBaHWi MHOPMaLMOHHOK 6e30nacHOCTy

YK-1 CnocobeH oCyleCcTBAATL NMOUCK, KPUTUYECKWIA aHanU3 U CUHTE3 MHApopMaLmm,
NPUMEHSTb CUCTEMHBIV NOAXOL, A5 PELEeHNs NOCTaBNEHHbIX 3a8a4

YK-2 CnocobeH onpenensTb Kpyr 3aay B paMkKax NocTaBleHHOW Lienm 1 Belbupatb
ONTMMarbHblE CNOCODbI UX PELEHNS, UCX0S N3 AeACTBYIOWMX NPaBOBbLIX HOPM,
MMEIOLMXCS PECYPCOB U OrpaHUYeHNi

2. O6beM BbINOMHEHUS M 3aLLUTbI BbINYCKHOM KBanurMKauMoHHOM paboTbl B 3a4eTHbIX eaMHULLAX U Yacax
O6was TpynoeMKocTb cocTaBnsieT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(oB).

3. Uenn, npuHUMNbI, Tpe603a|-|v|s| M 3Tanbl NOAroTOBKU U 3aLUUTbl BbIMYCKHOW KBanucukauuoHHomn paﬁorbl

BKP nemoHcTprpyeT yMeHne CTyaeHTa NCnoNb30BaTh NONYYEHHbIE B YHUBEPCUTETE TEOPETMYECKME 3HAHNS NS
CMCTEMHOr0 PeLEeHNs Hay4HO-1CCNenoBaTenbCKNX U NPaKTMYECKUX 3a4ay.

B pesynbrate nogrotosku n 3awmTsl BKP BbinyckHWK no Hanpasnexunio nogrotosky 01.03.02

'TpyknagHas matemartrka u nHpopmaTtmka' fOSXKeH:

- BNaAeTb HaBblkaMmn BbICOKO3(PPEKTUBHOMO MCMOb30BaHNS METOA0B MaTEMaTN4eCKoro un

anropmTMUYECKOro MoAENMPoBaHUs NPy aHannse ynpasneHY4eckmnx 3aay B Hay4HO- TEXHNYECKOM

coepe, a TakXe B 9KOHOMUKE, BU3HECE M F'YMaHUTapPHbIX 06NACTAX 3HAHUIA;

- YMeTb NPUMEHSATb COBPEMEHHbIE MaTEMAaTNYECKME METOAbl 1 KOMMNbIOTEPHbIE TEXHONOrMU NpK

aHanu3se u pelleHn NPUKNaaHbIX U MHXEHEPHO-TEXHUYECKNX Npobnem;

- 6bITb rOTOB paboTaTtb B KOHKYPEHTOCNOCOOHOW cpelie Ha pbiHKE TPyaa BO BCEX OTPACSX

HapOOHOro X03aCTBa, HAyKN, NPON3BOACTBA, FOE NPUMEHSAIOTCA MaTeMaTM4yeckue MeToabl B

ynpasneHuu, opraHnsaumm npou3BoacTBa, 6aHKOBCKOM AeATENbHOCTH, MPU MPOBEAEHUN HAYYHOUCCNEA0BATENbCKMX
paboT B 0TpaCNeBbIX 1 aKaAeMUYECKUX HAYYHBIX YUPEXLEHMSX, @ TaKXe B

BbICLINX, CPELHUNX CreumnanbHbiX y4ebHbIx 3aBeneHusix Poccun unm obueobpasoBaTenbHbIX WKonax

(B TOM Yncne C MHTEHCUBHbBIM U3yYEHUEM MaTeMaTUKM) B yCNOBUSX MOAEPHU3ALIMM NPOU3BOACTBA M
o0bpas3oBaHus;

- BbITb CNOCOOEH pellaTb NPOGECCUOHANBHBIE 3aAa4M ANns JOCTUXEHNUS (OUHAHCOBOWA

YCTOMYMBOCTU W CTPATErM4eCcKon apheKTUBHOCTN OEATENbHOCTY NPEANPUSATUA U HAYYHOMUCCNEA0BaTENbCKMX
yyYpeXAeHUn Ha pasHbix aTanax ee XM3HeHHOro LUMKna UHTepnpeTupoBsaThb v

NpeacTaBnsTb pe3ynbTartbl HAy4HO-UCCNe[oBaTENbCKON 1 NPOM3BOACTBEHHOW AEATENBHOCTM NO
YCTaHOBNEHHbIM (hopMam;

- obnapatb HaBblkaMy NOAroTOBKM 0630P0OB, aHHOTALMIA, COCTaBNEHNE PEREPATOB, HAYYHbIX

[loknanos, nybnvkaumin n 6ubnuorpacoum nNo Hay4Ho-UuccnenoBatenscko pabote B obnactu

I'IpVIKJ'IaJJ,HOVI mMaremaTumku un I/IH(*)OpMaTI/IKI/I
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BbICWNX y4ebHbIX 3aBeneHnin Poccuiickoin depepaumnn, no pesynbtatam 3aluTbl KOTOPOW
NPVHUMAETCS peleHne 0 NPUCBOEHNW BbINYCKHWKY COOTBETCTBYIOWER KBanugukaumm un
Bbloaye emy gunnoma.
TekcT BKP, nognucaHHbin
CTYAEHTOM 1 Hay4HbIM pyKOBOOMTENEM, NPEACTaBNsAeTCa Ha Kadoeapy He MeHee, YeM 3a 7 AHeN
[0 yCTaHOBNEHHOro oHs 3awmTbl Ha 3acenaHum OK. K tekcty BKP gonxeH npunaraTbcs
0T3blB HAYYHOrO PYKOBOLAMTENS C XapakTepucTunkoi paboTel ctyneHTa Hag BKP u 3akntoueHnem
0 CTeneHV COOTBETCTBUS Pe3yNbTaToB, NPeACTaBNEHHbIX B paboTe, Lenu UCCNenoBaHus U
MOCTaBNEHHbIM 3afa4aMm, a Takxe LOKYMEeHTbl, MOATBEPXAAtoWNe BHeAPEeHe n/unm
nybnukaumio pesynbTaTos (MPy HANUYMK).
B 0T3bIBE HAY4HOrO PYKOBOOMTENS B KAYECTBE PE3IOME OBOCHOBLIBAETCS PEKOMEHOyEMAs
oueHka.
3awmTa BKP Ha 3acenaHum M'SK npoxoaouT nNo cnenyowen npouenype:

noknag ctyneHta (He 6onee 10 MUHYT);

OTBETbI Ha BOMPOCH! 4neHos ["OK 1 NpucyTCTBYIOWUX Ha 3alInTE;

BbICTYM/IEHNE HAY4YHOrO PyKOBOAMTENS;

3aKNI4UTENbHOE CNOBO.
"'SK npwn oueHke BKP yuntbiBaeT Ka4eCTBO NOMyYEHHbIX Pe3yNbTaToB (akTyanbHOCTb,
CTeneHb HOBU3HbI W MPAKTUYECKOW 3HAYMMOCTH, AOCTOBEPHOCTb, 0BOCHOBAHHOCTDL), YPOBEHb
anpobauuu, npeacTaBneHme pesynbTaTtoB Ha 3alnTe 1 UX odhopmneHne B Tekcte BKP, MHeHne
Hay4HOro pykosogutens.
BKP oueHnBaeTtcs no natmbannbHO WKane no cnemyowmm nokasaTensm:
1. AKTyanbHOCTb TeMaTukn paboTol
2. CTteneHb NonHoTbl 0630pa COCTOSHMS BOMPOCA 1 KOPPEKTHOCTb NMOCTAHOBKM 3a4auu
3. YpOBEHb 1 KOPPEKTHOCTb UCMONb30BAHUS B paboTe METOA0B NCCNEN0BAHUIA,
MaTemMaTn4eckoro MoLenmpoBaHus, pacHeTos
4. CteneHb KOMNNEKCHOCTW paboThl, MPUMEHEHWE B HE 3HAHUIA 06LWENPOtECCUOHANBHBIX
1 cneumnanbHbIX AUCLMNINH
5. YlcHOCTb, 4eTKOCTb, MOCNENOBATENBHOCTL Y 0BOCHOBAHHOCTb U3NOXEHWS
6. MprMeHeHNEe COBPEMEHHOMO MATEMATUYECKOrO U NPOrpaMMHOro obecneyeHus,
KOMMbBIOTEPHBIX TEXHONOrWi B paboTte
7. KayectBo ochopmneHus (06wuii ypoBEHb rPaMOTHOCTU, CTWIb UNOXEHUS, KAYECTBO
WAACTpaLuiA, CooTBETCTBUE TPEBOBAHNSAM CTaHOAPTOB)
8. O6beM 1 Ka4eCTBO BbINOMHEHUS FpadPMyecKoro Mmatepumana, ero COOTBETCTBUE TEKCTY
9. O60CHOBaHHOCTb 1 [,OKA3ATENBHOCTh BbIBOAOB paboThl
10. OpVrnHanbHOCTb 1 HOBM3HA MOJyHEHHbIX PE3YyNbTaToB, HAy4HO-UCCNeaoBaTeNbCKMX NN
NPON3BOACTBEHHO- TEXHONOMMHYECKNX PELLEHNA
Stanbl paboTbi:
1. YrnybneHHoe nadyyeHue npobnembl 1 yTOUHEHWE TEMbI
nccneposaHus. ObocHoBaHve akTyanbHOCTV Tembl BKP.
MocTtaHoBKa Lenu 1 3aaady NCCneaoBaHus, onpeneneHms obbekta
1 npegMeTa, npeanonaraemMbix HOBU3HbI U MPaKTU4ECKOiA
3Ha4YMMOCTM pe3ynbTaTos. [TnaHupoBaHue cogepxaHns aTanos
BbinonHeHns BKP. MNoarotoeka Tekcta BKP.
2. dopmanmsauns n 060CHOBaHNE NOCTAHOBKM PELIAEMbIX
npuknagHbix 3anad. Beibop 1 o6ocHoBaHUE METOAOB
MaTemMaTn4eckoro MoLenmMpoBaHus, anropuTMOB Y YACTEHHbIX
METOA0B pelweHns 3a8ady uccnenosaHms. Teopetnyeckoe
nccnenosaHve afekBaTHOCTM MaTemMaTnyeckmx Mogenen un
anropMTMOB MOCTaHOBKE MCXOOHOW NPWKnanHoi npobneMHocuTyaunoHHol 3aaaqu. Moarotoeka tekcta BKP.
3. BbinonHeHve nprknagHblx 3anaq uccnefoBanms u pabora
Hag pykonucbio uccnenosaHns. OnvcaHune npouecca
nccnenoBaHus 1 06CyXaeHNe TEOPETUYECKMX U MPUKNALHbIX
pe3ynbtaTtos. [poxoxaeHre anpobaunmn npensapuTENbHbIX
Hay4HbIX pe3ynbTaToB. [poekTupoBaHmne, paspaboTka u
TECTMPOBaHMNE NPOTOTUMOB U paboyeli Bepcun NPOrpaMmMHoro
nponykta. lNpoekTvpoBaHune opraHmsauum obyyeHns
nonb3oBaTenew, CONPoOBOXAEHNS U TEXHNYECKOWN MOLLEPXKKM.
Moarotoska tekcta BKP.
4. N3y4eHre ocobeHHoCTEN npouenyp NOArOTOBKM,
odhopmnenus, 3awmntbl BKP. Moarotoska noknana v
npeseHTaummn ona npeacTaBneHns pesynbTaTtos UCCNenoBaHNS.
Odpopmnerme Tekcta BKP. MNMogrotoBka Hay4HbIx nybnvkaumi
(Tesncos, noknaga, ctatbu) Mo TEMEe NCCNenoBaHus.
ConepxaHne BKP obyvatowumiica onpeaensiet COBMECTHO C PyKOBOAUTENEM B
COOTBETCTBUM C KOHKPETHOM Temoli. CoaepxaHue paboTbl LONXHO COOTBETCTBOBATb
ChopMynMpoBaHHOI TEME 1 MONHOCTbIO €€ PacKpbIBaTb.
B pabote fonxHbl 6bITb NPEeACTaBNEHbI CEOyOIWNE Pa3aenbl:

BBe,ueHme c OGOCHOBaHVIeM aKTyaanocm Bb|6paHH0|/| TEMbI, MOCTAHOBKOW LENn
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€3yNbTaToB;

0630p nTEPaTyphbl, PpackpbiBalOWmii 0COOEHHOCTV NPEOMETHOW 0BNACTV B KOHTEKCTE
KOHKPETHOro 06bekTa NccnenoBaHns;

mMaTtepuan, MeToLbl ¥ TEXHONOMMN NCCNenoBaHNs;

pesynbTathbl U nX 06CYXAEHUE;
[l BbIBOABI (MW 3aKMIOYEHME);
[l crncok ncrnonb3oBaHHo NUTEpPaTYpLI.

4. NMpuMepHbie TeMbI BbINMYCKHbIX KBaNnUgoUKaLMOHHbIX paboT

1. PazpaboTtka anropvtma ynydileHns kayectsa CHUMKOB HA OCHOBE HeilpoceTei

. Obyyatolme cUCTEMbl ECTECTBEHHBIM S13blkaM B KOPMOPATUBHbBIX CETSX

. PazpaboTka BMOEO - NPUIOXEHUS C OTCNEXMBAHMEM OTLAENbHbIX 06EKTOB

"eHepauuns CNOXHbIX 3aMpPOCOB K OHTONOrMK MateMaTU4eCcKux KOHLENToB

PaspaboTka [OKYMEHTO-0pUEeHTUPOBAHHOM 6a3bl JaHHbIX ¢ Mcnonb3oBaHmem MongoDB

. Co3paHune nHTepHeT-MaraanHa NpoayKToB U aHann3 npogax.

. CucTema oLeHKM Ka4yecTBa reHepaTtopoB NCEBAOCIYyYaHbIX KOLOB

. ccnepnosaHue ceoncTs nocnenoBaTenbHOCTEN CnyYanHbIX Yncen

. PaspaboTka cuctembl ynpasneHust U onTuMmnsaunm pecypcoB Npeanpustus

10. ABTOoMatu3auust NoabopoB peknaMHbIx 6110KOB

11. dyHKUMOHAN CUCTEMbI AN5 Noucka PopMyn B KONNEKUNAX MaTEMATUYECKNX TEKCTOB

12. MpuMeHeHne nNporpaMMHbIX CpeacTs paboThbl C BPEMEHHBIMU PsaaMn AJis onpeneneHmnst CTeNeHN CeMaHTUYeCKol
6nu13ocTn cnos

13. Mporpamma-60T onst cbopa U aHanMaa CTaTUCTMKM NO Pa3fNYHbIM CTPATErMsIM CTaBOK Ha ByKMEKepCKOM caiiTe
14. KadbenepanbHblii aneKTPOHHO-06pa3oBaTesibHbIl pecypc

15. PaspaboTka Beb cuctembl s [okymMeHToobopoTa OnuMmnuaaHoro ueHTpa. CepBepHas 4acTb.

16. PaspaboTtka MHGOpMaLMOHHO cucTeMbl ans obpasoBaTenbHoro ueHtpa RED

17. PaspaboTka KNMEHTCKOM YacTu NpoToTMNa 3KCNepTHOM cucTeMbl no noabopy 6a3 AaHHbIX

18. PaspaboTka KIMEHT-CEPBEPHOro NPUIOXEHUs Ha AHLpoM AN NnaTtgopMbl 'MeHTanbHas apudmetmka Abakyc'
19. PaspaboTtka nepcoHMuLMpoBaHHOro arperatopa HosocTel. KnveHTckas yacTb.

20. PaspaboTtka MOBUNbHO BEPCUUN SKCMEPTHON CUCTEMbI B MEANULIMHE

21. MpwunoxeHune Ha Android 'Cuctema pekoMeHOaLmMmn Bpa4ein-cneunanictos no cumntomam 6onesHu’

22. Knaccumyeckue v KBaHTOBble anropntmbl ans coyHkumm 'EQUALITY'

23. PaspaboTka akcnepTHOI CMCTeMbl Ha OCHOBe YaT-6oTa

24. 'eHepaums 1 CBOMCTBA ClyYalHbIX NOCNenoBaTebHOCTEN

25. PaspaboTka caiita ¢ aKcnepTHOWM cuctemoii. COBPEMEHHbI MHCTPYMEHT AJ1s eveHunst 60NbHbIX AmabeToMm.

26. PaspaboTka Beb cuctembl onst nokymeHtoobopota OnumnmanHoro ueHTpa. KnveHrtckas yacTb.

27. PaspaboTtka MOBUIBHOIO KINMEHT-CePBEPHOIrO NPWUIOXEHNS ANs pacno3HaBaHUS akkopLoB

28. Ncnonb3oBaHne CUDA nns pelweHns 3agad no KOMNbIOTEPHON rpadorke 1 napannenbHbIM BblYUCIEHNSAM

29. Peanusaumsa HEMPOHHOM CETUN NS CTPYKTYPUPOBAHHBIX AaHHbIX

30. PaspaboTka cepBepHOit 4acTy NPOTOTUNA 3KCMEpPTHON cucTeMbl No noabopy 6a3 mgaHHbIX

31. PaspaboTka aeLeHTpannM3oBaHHOro OHNaH-cepauca Ha 6ase HnokyeliHa Ha nnatdgopme Ethereum

32. YuebHblii LeHTP okasaHust AONOMHUTENbHBIX NAaTHbIX obpasoBaTenbHbix yenyr UBMulAT

33. PaspaboTka obydatowein cuctembl no a3biky CH#.

34. PaspaboTka uHTepdeiica sanycka v ynpaBneHnsi MHOXECTBEHHbIMMW yaanéHHbIMU 3aaa4amu PopMynmpoBKM TEM
BKP moryT koppekTupoBaTbCsl B COOTBETCTBMUN C MHAMBMAYANIbHBIMWA BO3MOXHOCTSAMU, NOTPEOHOCTAMN 1N TpaeKTOpUAMU
00y4eHNst KOHKPETHbIX 0ByHatoWmnXCs, TPennoXeHNAMU caMmx 0bydatoLmxcsl, TEOPETUHECKOW N NPaKTNYECKON
aKTyanbHOCTbK Hay4HbIX 1 HayYHO-NPaKTUYECKMX NPobnem.

©CONOUAWN

5. Kpmepvwl OLeHUBaHUA BbIMYCKHbIX KBaNN(UKaLNOHHbIX pa607

EKTPOHHEB H
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OTnAnYHO Xopouuo | YnoBneTtBOpuUTENbHO HeynoBneTtsoputenbHO |

- 60MbWMHCTBO YneHoB MIK
OTMEeTUNIN OOPMNPOBaHUE
BCEX KOMMEeTeHuui; - ons
BKP BbibpaHa 3anada
00CTaTOYHOr 0 YPOBHS
CNOXHOCTMN N aKTyaslbHOCTK
0NS HACTOSWEro BPEMEHMU,
NPOOEMOHCTPUPOBAHO
NoHMMaHne MecTa 3adayn B
npeaMeTHon obnacTu; - B
paboTe 1 B npouecce 3alnThl
NPOOEMOHCTPUPOBAHO
NoHMMaHne cneundukn
BblOpaHHO NpeaMeTHOM
obnacTu B 4acTtu
BO3MOXHOCTU ee
MHpopmMaTmsaumnu; -
nocrtaeneHHas B pamkax BKP
3a[a4a peleHa NonHOCTbIo C
MNCNoNb30BaHNEM
COBPEMEHHOIO "

9P PEKTUBHOIO
MHCTPYMEeHTapusl, Lenb
[0OCTUrHYTa; - CTYAEHT B
pamkax BKP
NPOOEMOHCTPUPOBA HaBbIKU
NCNOMb30BaHNS OCHOBHbIX
METOLONOrMin: aHanna
npoueccoB NpeamMeTHom
obnacTu, TEXHONornm
NPOEKTUPOBAHUS U
NporpaMMmpoBaHns,
npoBepKa Nony4eHHbIX
pe3ynbTaToB; - NpoBefeH
aHann3 nuTepaTypHbIX
MCTOYHMKOB NO NPobnemMHol
obnacTv u aHanma
NMEIOWMXCH Ha PbIHKE
rOTOBbIX MPOrPamMMHbIX
pelweHnin aHanornyHbIx
3a4ay; - pabota ogoopmneHa
B COOTBETCTBUE C
npasunamu,
npenbsasnsembiMm kK BKP; -
paboTa BKNo4aeT B Ka4ecTee
NPUNIOXEHNN
COOTBETCTBYIOLLYIO MO
KOHTEKCTY TEXHNYECKYIO
[IOKYMeHTauuio; -
npencrasneH
NONOXUTENbHbIA OT3bIB
Hay4YHOro pykoBogutens; -
npv goknage Ha 3awure
NPOOEMOHCTPUPOBAHO
cBOOOAHOE BNafeHne TEMOW,
4HETKOE N3N0XEeHNe
mMaTtepuana c
MCNoNb30BaHEM
KOMMNbIOTEPHON UMK
ByMaxkKHOW MNNIOCTPATUBHOM
rpadouku, BbloepxaH
pernameHT; - yBepeHHble n
ybenmTensHble OTBETHI HA
BOMPOCHI,
NPOOEMOHCTPUPOBAHO
BnageHue
npogoeccuoHanbHom

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky
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TepMUHONOrnen.

- 60nbWKHCTBO YneHoB MIK
OTMEeTUNIN OOPMNPOBaHUNE
BCEX KOMMEeTEHUUNR; - ans
BKP BbibpaHa 3anaya
[OCTaTO4YHOr0 YPOBHS
CNOXHOCTMN N aKTyaslbHOCTK
NS HACTOSIWEro BPEMEHWU,
NpPOAEMOHCTPUPOBAHO
NoHWMaHne MecTa 3agayn B
npeaMeTHoOn obnacTu; -
nocraeneHHas B pamkax BKP
3ajava pelieHa c
NCMosb30BaHNEM
COBPEMEHHOIO "

3 peKTUBHOro
WHCTPYMeHTapus, Lenb
OOCTUTHYTa; - DOMYLEHbI
He3HayuTenbHble OTKNOHEHUS
OT 3asB/IEHHOMN
OYHKLUNOHANBbHOCTH; -
CTyHeHT B pamkax BKP
NPOAEMOHCTPUPOBAN HaBbIKA
NCMoSb30BaHNS1 OCHOBHbIX
MeTOO0NOrNin: aHanms
npoLeccoBs npeameTHom
obnacTu, TEXHONOrnm
NPOEKTUPOBAHNS U
nporpaMmM1MpoBaHus,
npoBepKa Nosy4eHHbIX
pes3ynbTaTos; - NpoBeeH
CpaBHUTENbHbIV aHann3
VUMEIOWMXCH Ha PbIHKE
rOTOBbIX MPOrPamMMHbIX
peLeHnin aHanornyHbIx
3apay; - pabota ogoopmieHa
B COOTBETCTBUE C
npasunamu,
npeabsasnseMmbiMu Kk BKP; -
paboTa BkNtoYaeT B Ka4yecTse
NPUNOXeHun
COOTBETCTBYIOLLYIO MO
KOHTEKCTY TEXHNYECKYIO
JOKYMeHTauuio; -
npencrasneH
NMONOXWUTENbHbIA OT3bIB
Hay4YHOro pykoBoguTens; -
npw goknage Ha sawmure
NpPOAEMOHCTPUPOBAHO
xopoulee BnageHve Temom
YeTKoe M3NoXeHne
martepuana c
NCnosb30BaHNEM
KOMMbIOTEPHON Unn
B6yMaxkKHOW MNNIOCTPATMBHOM
rpadouku; - nonyLweHo
He3HayuTenbHoe HapylweHue
pernameHTa BbICTYNNEeHUs; -
OTBETbI HA BOMNPOCHI
yBEpPEHHble,
NPOAEMOHCTPUPOBAHO
BnageHue
npodbeccuoHanbHom
TEPMUHONOremn

- 60NbWMHCTBO YneHoB 9K
0TMETMNN OOpPMMPOBaHME
BCEX KOMNETEHUNIA; - ANs
BKP BbibpaHa 3anaua,
aKTyanbHas Ons HaCTOSWeEro
BPEMEHN,
NPOLEMOHCTPUPOBAHO
NOHMMaHne MecTa 3anayn B
npeameTHOM obnacTu;
CNOXHOCTb 3a4a4u He
nocrtaToyHa ans
IEMOHCTPALMN CTYOEHTOM
Bcex 6a30BbIX HABLIKOB; -
nocrtaeneHHas B pamkax BKP
3aa4a pelweHa ¢
MCNONb30BaHMEM
COBPEMEHHOIO U

9P EKTUBHOIO
NHCTPYMEHTapuS, Lenb
NOCTUTHYTa; -
OYHKLLIMOHANBHOCTD
NONYYEHHbIX PEWeHnii He
MOMHOCTbIO COOTBETCTBYET
COBPEMEHHOMY YPOBHIO
TpeboBaHWit; - CTYOEHT B
pamkax BKP
NPOLEMOHCTPMPOBAN HaBbIKK
MCNONb30BaHNS OCHOBHbIX
METOLONOrnii: aHanna
NpPOoLLeCCOB NnpeamMeTHom
obnacTu, TexHonorum
NPOEKTUPOBAHWA U
NpOrpaMMrpoBaHNs,
npoBepka Nony4yeHHbIX
pe3ynbTaTtoB, O4HAKO 3TU
HaBblKN HELOCTATO4YHO
ycTolumBbl ? pabota
IEMOHCTPUPYET Hanmume
METOA0NOrMYEeCKMX OWnBoK 1
ynyweHnit; - pabota
OodpopmMieHa B COOTBETCTBME
C NpaBunamu,
npenbasnsembiMu k BKP; -
[nonyweHbl He3HaYNTENbHbIE
OTK/TOHEHMS OT CTaHAapTOB
0CGPOPMIEHNIA; - NPEACTaBNEH
NONOXMWTENbHbLIA OT3bIB
Hay4YHOro pyKoBOAUTENS; -
npv Ooknage Ha 3awmre
NPOLEMOHCTPUPOBAHO
BnafeHne TeMon, 0OHaKo
noknan nocTpoeH ¢
HapyLeHNSMN pernameHTa,
MaTepuan U3noxeH
HenocTaTo4HO y6eanTenocHo;
- OTBETbl HA BOMNPOCHI
HeLOCTaTO4YHO YBEPEHHbIE.

- 60NbLWMHCTBO YneHoB MOK
OTMETUNN HEAOCTaTO4YHOE
doopMmpoBaHme
komneTteHuui; - onga BKP
BblbpaHa 3afava, akTyanbHas
015 HACTOSLWEr0 BPEMEHU, He
NPOAEMOHCTPUPOBAHO
NOHMMaHMe MecTa 3a4a4yum B
npenMeTHOR obnacTu;
CNOXHOCTb 3afa4n He
[noctatoyHa ong
[NeMoOHCTpaUnn CTYAEHTOM
BCcex 6a30BbIX HABLIKOB; -
nocrtaeneHHas B pamkax BKP
3ajaya He pelleHa, Luenb He
NOCTUTHYTA; -
OYHKLIMOHANBHOCTb
NONYyYEHHbIX PELEHNA He
NOMHOCTbIO COOTBETCTBYET
COBPEMEHHOMY YPOBHIO
TpeboBaHwii; - CTYOEHT B
pamkax BKP He
NPOLAEMOHCTPUPOBAN HaBbIKK
MCMNONb30BaHNS OCHOBHbIX
METOLONOMNA: aHann3
NpPOoLLeCCOB NpeaoMeTHON
obnacTtu, TexHonorum
NPOEKTUPOBAHNS U
NporpamMMmMpoBaHnS,
nposepka NonyYeHHbIX
pe3ynbTaToB; - paboTa
ocpopMneHaHe B
COOTBETCTBME C Npasmnamu,
npenbsasnsembiMm k BKP; -
nonyleHbl 3HaYNTeNbHbIe
OTKMIOHEHUS OT CTaHOapTOB
0POPMIEHUIA; - NpeacTaBeH
oTpULATENbHBIA OT3bIB
Hay4YHOro pykoBOAUTENS; -
npw goknage Ha sawmTte
HenpoaoeMOHCTPUPOBAHO
BnageHne TeMon, noknan
NOCTPOEH C HapyLEeHAaMHN
pernameHTa, Mmatepman
N3M0XEH HEAOCTaTO4YHO
y6eamnTenpHo; - oTBETbl Ha
BONPOCHI HEAOCTATOYHO
YBEPEHHbIE U OTCYTCTBYIOT.
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6. HopMaTuBHbIE BOKYMEHTbI, HA OCHOBaHMM KOTOPbIX pa3paboTaHa Nporpamma BbiNyCKHOW KBanncuKaLMmoHHOM
paboTbl

®depnepanbHblii 3akoH Poccuiickoinn depepaumm ot 29 gekabps 2012 roga Ne 273-P3 "O6 obpasosaHmmn B Poccuiickoin
denepaunn”.

Mopsnok NpoBeLeHMs rocy0apCTBEHHOM MTOrOBOM aTTecTaummn no o6pas3oBaTenbHLIM NPOrpaMMam BhICLLErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanmTeTa 1 nporpaMmmam MarncTparypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin @enepauum ot 29 nioHs 2015 Ne636).

Mopsaok opraHM3aumn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTesibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

YcTaB heaepanbHoro rocyjapCcTBEHHOro aBTOHOMHOro 06pasoBaTenbHOro yYpeXxaeH s Boiclwero 06pasoBaHus
"KasaHckuit (IMpusonxckuii) goepepanbHblil yHUBEPCUTET", YTBEPXAEHHbIA Nprka3oM MuHuctepctea 06pa3oBaHms 1
Hayku Poccuiickonn denepaumm ot 13 nonsa 2015 roga Ne714.

PernameHT rocynapcTBeHHOM MTOroBOM aTTectaumm obyyarowwmxcs defepansHoro rocyjapcTBEHHOr0 aBTOHOMHOIO
obpa3zoBaTtenbHOro yupexaeHns Boiclero obpasosanus "KasaHckuii (MprBonxckuit) dpenepancHolii yHuBepcuTeT" o1 30
nekabps 2016 roga Ne 0.1.1.67-06/248/16.

PernameHT NoaroToBKM 1 3aWUThI BbIMYCKHON KBaNMMPMKALMOHHON paboThl 0byyarowmnumMmncs penepanbHoro
rocynapCTBEHHOro aBTOHOMHOro o6pas3oBaTenbHOro y4pexaeHms Boicwero obpasosaHust "Kasarckuii (MprBomxcKmii)
denepanbHbii yHuBepcutet" ot 11 dpespans 2016 rooa Ne 0.1.1.67-06/33-k/16.

PernameHT npoBefeHns rocyjapCTBEHHOrO ak3aMeHa 1 3aWuThbl BbINMYCKHOM KBaNMgMKaLuMoHHoN paboTsl ¢
NMPUMEHEHWEM 3NEKTPOHHOIO 0ByUeHMUs, ONCTaHLMOHHBIX 06pa30BaTeNbHbIX TEXHONOMWA B cheaepanbHOM
rocynapcTBeHHOM aBTOHOMHOM 06pa30BaTENbHOM yupexaeHUn Beiclero obpasoBaHus "KasaHckuii (MpuBonxXckumin)
enepanbHbIn yHusepcuteT” ot 31 mapTa 2017 roga Ne 0.1.1.67-07/59-r.

7. Nutepatypa

OCHOBHASA INTEPATYPA

1.Abnaes ®. M., Bacunbes A. B. Knaccuyeckue 1 KBaHTOBbIE BETBSILUMECS NPOrpaMMbl [TEKCT: 3NeKTPOHHbIN pecypc] /
Abnaes ®. M., Bacunbes A. B. - OnekTpoHHble gaHHble (1 chain: 0,5 M6) .- KasaHb : KazaHckuii rocy1apCTBEHHBbIN
yHusepcutet, 2010. - 36 c. - Pexum goctyna: otkpbiThiid . URL:
http://libweb.kpfu.ru/ebooks/09-IVMIT/09_62_2010_000088.pdf

2.Manbues, N.A. [luckpeTHas Matematnka. [DNeKTpoHHbIA pecypc] - SnekTpoH. faH. - CI6. : NaHe, 2011. - 304 c. -
Pexwum pgoctyna: http://e.lanbook.com/book/638

3.AcaHoB, M.O. [lnckpeTHas maTemaTnka: rpadobl, MaTpounabl, anroputmbl. [9nekTpoHHbIin pecypc] / M.O. AcaHos, B.A.
BapaHckuid, B.B. PacuH. - 9nektpoH. naH. - CI16. : NaHb, 2010. - 368 ¢. - Pexum poctyna: http://e.lanbook.com/book/536
4 YvkpuH, Omntpuii EBreHbesny. Teoprs nHgopmaumm n KOgMpoBaHus [SnekTpoHHbIA pecypc] : kypc nekuwid / 0. E.
YukpuH ; OnekTpoHHble aaHHble (1 chaiin: 4,46 MO) .- KasaHb : KazaHckuii dhefiepansHelii yHuBepenteT, 2013 . - Pexunm
noctyna: http://libweb.kpfu.ru/ebooks/50-ITIS/50_000337.pdf

5.MapueHkoB, C.C. OcHoBbI Teopuu ByneBbix OyHKLIMIA [DNeKTPOHHBIA pecypc] : yuebHoe nocobue / C.C. MapyeHKos. -
OnekTpoH. aaH. - Mockea : ®unsmarnut, 2014. - 136 c. - Pexum goctyna: hitps://e.lanbook.com/book/59714

6.bawnel, M. H. MHopmMaLmoHHasa 6e30nacHOCTb 1 3awmTta MHGopMaumnm [SnekTpoHHbIA pecypc] : YuebHuk / . H.
Bawnebl, A. B. babauw, E. K. bapaHosa. - M.: PMOP, 2013. - 222 c. - Pexum poctyna:
http://znanium.com/catalog/product/405000

8. Metoanueckue peKkoMeHaaLum no NoAroToske BbiMyCKHOM KBanudgukKaunoHHON pa60Tb|

BbinonHeHWe BbIMyCKHOW KBaNMGOUKAUMOHHOW paboThl CTyAeHTa NpeanonaraeT HECKOMbKMX BUAOB AEATENBHOCTY,
KOTOPbIE YCIOBHO MOXHO Ha3BaThb 3Tanamu BbIMOMHEHNS paboThl. [lafuM M KpaTKyo XapakTepucTuKy.

1. BelGOp TEeMbI BbINYCKHOW KBANMMMKaLMOHHON paboTbl. OTO aTan sBNSETCSH HaYaNbHbIM, HO O4eHb BaXHbIM. CornacHo
n.5.6 PernameHTta noaroToBKM U 3aLMTbl BbIMYCKHOW KBanugukaumoHHow pabotel KDY B Havane yyebHoro roga no
CTy[EHTa [OBOOSTCS CMMCKN TEM BO3MOXHbIX BbIMYCKHbIX KBAMM(PUKALMOHHBIX PaboT 1 ux pyKOBOAUTENEN 1 fAeTCs
BPeMs Ha BbI6op TeMbl paboTbl. MHOrMe CTyOEHThI B 3TOT MOMEHT CTOJIKHYTCS C cOBNasHoM BbibpaTth He Temy, a
pykoBonmTens. KOHe4HO, MCMXONOornyeckas CoBMECTUMOCTb CTYLEHTa U PYKOBOOUTENS SBNSETCSH BaXHbIM
Cnoco6CTBYOWMM Ka4eCTBY AaNbHEMILEro pedynbTara (pakTopoM, HO HUKaK He Onpeaensowmm ero. Kaxnomy cTyneHTy
BaXHO MOHSATb, YTO AOCTUXEHME MAKCUMANbHOrO pesynbTara BO3MOXHO TONbKO B Cyyae, eCnv TeMa UCCnenoBaHni
COOTBETCTBYET NPOCPECCUOHANBHBIM UHTEPECcaM CTyaeHTa. [103TOMy K BbIGOPY TEMbI CTYLAEHT AONXEH OTHECTUCH CO BCEM
OTBETCTBEHHOCTbIO, 0CO3HABAas, YTO €10 OH ByeT 3aHMMaTbCs OKOMO rofa B Crydae BbiNyCkHOW paboTbl 6akanaspa, v osa
rofa - B Cfiydae MarmcTepckol gucceprauum.

2. Pabota ¢ Hay4HbIM pyKOBOAUTENEM. DTOT 3Tan SABMSETCS OOHMM UX HAYaNbHbIX 3TANoB PaboThl, HO MOXET, a Ha Hall
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B3rNS4 W OOMXEH, NMPUCYTCTBOBATb B TEYEHME BCEr0 NEPUOAA HanMcaHns BbiMyCKHOM KBanMgpmkaumnoHHoi paboTa. 9tan
BKNtouaeT B cebs cnepytowme Buapl paboT:

- 06CyXaeHNe TEMbI BbINYCKHOM KBANMOMKALNOHHON paboThl,

- onpegneneHue Uenei n 3agad UcCnefoBaHus v paspaboTku,

- cNocoboB 1 METOLOB, C MOMOLLBIO KOTOPbIX MOXHO WX LOCTUYb,

- aHanu3 1 Bblbop HEOBXOLMMOro NPOrpaMMHOro obecrneyeHns, He0HX0AMMOro MyNbTUMELNAHOIO N CETEBOIO
060pynoBaHns, KOHKPETHAS AeTannsaumns atanos paboTbi.

Hay4yHbili pyKoBOAMTENb 3@aHUMAETCS HE TONbKO NMOCTAHOBKOW 3a4a4M 1 KOHTPONEM ero ncnonHeHms. Pekomengyetcs
MnaHOMEPHO B TEYEHME BCEro NEpUoaa HanmcaHus paboTbl KOHCYNbTUPOBATLCS C HAYYHbIM PYKOBOAUTENEM. OTU
KOHCYMbTaLmn AOMXHbl BKKOYATb KaK OTYETh O MpofnenaHHol paboTe, Tak U pasbop COMHEHWiA, Npobnem CTyoeHTa,
Mony4YeHne PeKoOMEHAALNI MO BbINMONHEHMIO faNbHENWMX 3TAanoB paboThbl, NONyYeHNEe COBETOB MO UIYHEHNIO MNOAXOASALLE
y4ebHOI 1 Hay4YHON NUTepaTypbl U LPYrMX UCTOYHUKOB 1 Mp.

3. Mowick 1 cbop MHGOpMaALMK AN UCCNEROBaHMIA U pa3paboTok. OCOBEHHO MHTEPECHBIMY SBNSIOTCS TE TEMbI
BbIMYCKHbIX KBANM(pMKaLMOHHbIX paboTbl, KOTOPbIE HE UMEIOT OYEBMAHOMO ANS CTYAEHTA PEWeEHNs. VIMEHHO Takme TeMbI
6ynyT cnocobcTBOBaTL (POPMMPOBAHUIO Y CTYAEHTOB HEOOXOAMMbIX NPOPECCUOHANBHBIX KAYECTB U HABBIKOB, MOCKOMbKY
noTpebytoT pa3sutus u 6onblero obvema pasHonnaHoBol paboTel. B cnydae maructepckux aucceptaunii Boibop TeMbI
nmeeT 0COBEHHO BaXXHOE 3HAHUE, Tak Kak TemMa LOMKHa BblTb Hay4YHO-UCCNEeL0BATENBCKONW, CMOCOBCTBYOWEN
hOPMMPOBAHUIO KOMMNETEHUMI HAY4HO paboTbl cTyaeHTa. B cnyyae Boibopa CTyAEHTOM TakmMx TEM HEOOXOLMMbIM 3TanoMm
paboTbl CTAHOBMTCSA COOP TEOPETUYECKOrO U NPUKNALHOro Matepuana, HeobxoAMMoro Ansi HAaNUCaHWs BblMyCKHOW
KBanmgukaL“oHHOM paboTbl.

B ntobom cnyyae HayanbHbIM 3TANOM HEMOCPELCTBEHHO CAMOCTOATENBHON paboThl CTyAeHTa Nocne 0b6CyXAeHNs TEMbI C
PyKOBOOMTENEM SIBNSIETCS MCCNenoBaHNe Nony4eHHON 3a8a4m, BbisBNEHNE €e OCHOBHbIX CBONCTB, METOAOB peLleHus,
aHanm3 npegMeTHoOW obnacTu, BbIBOP NCMONb3yeMbIX MPOrPaMMHbBIX U annapaTtHbiX CPEACTB Y MHPOPMALMOHHBIE
TEXHOMNOMMiA, UCNoNb3yeMblx B pabote. KOHEUHO, pyKOBOAUTENb JACT OTBEThI HA HEKOTOPbIE M3 3TUX BONPOcoB. OfHaKo B
HonbWwMHCTBE cnyyaes 3Toro 6ynet HenocTaToyHo. CTyOEHT NOMKEH CaM YMETb HAX0AUTb HEOHXOAMMYIO AN BbIMyCKHOM
KBanuukaLnoHHOM paboTbl MHpopMaumio.

Mounck HyXHOW uHGpopmMaumm ByneT NPoBOANTLCS HE TONMBKO B Hayane paboTbl. o xody BeINOAHEHNUS paboTbl 6y oyt
BO3HMKATb PA3MNYHbIE BAXHbIE M BCMOMOraTeNibHble BOMPOCH U 3a4a4u, KOTOpble NOTPEBYIOT OTAENBHOIO U3YYEHNS.
MomrMo BMBAMOTEYHBIX PECYPCOB, HA COBPEMEHHOM 3Tarne pPasBuUTHS BaXXHBIM UCTOYHUKOM MHGOPMALLUK SBASIETCS
WHTepHeT. CylwectByeT Macca OTKpbITbIX 06pa30BaTENbHbBIX U HAYYHbIX NOPTAN0B, KOHLEHTPUPYIOLWMX B cebe MHOXECTBO
COBPEMEHHbIX UCTOYHMKOB MHEpOpMaLmKn. Tak, Ha Tekywmit MoMeHT KDY nmeeT AoCTyn K aNEKTPOHHLIM BUBIMOTEYHBIM
cuctemam Tlaxb' (http://elanbook.ru) n '3Hanuym' (http://www.znanium.ru), KOTOpble LOCTYNHbI HecnnaTHoO Ans CTyAeHTOB
KdY. Cpeau pycckosisbiuHbiX pecypcoB HTepHeT xoTenock Obl BblAENUTb NOPTan UHTEPHET-YHUBEpcuTeTa UHTynT.py
(http://www.intuit.ru), B KoTopoM cobpaHbl MHOXECTBO y4eOHbIX KYpCOB B TEKCTOBOM W BULEO-CHOPMATE MO
MPOrpaMMMpPOBaHUI0 1 UHPOPMALIMOHHBIM TEXHOMOMMSAM, & Takxe nopTan MatemaTmyeckoro coobwectsa PO
(http://www.mathnet.ru), B KOTOPOM cobpaHbl INEKTPOHHBIE BEPCUM BELYILMX MATEMATUYECKMX XypHanoB Pd. Takxe
Hepenako MCMonb3yTCS Pecypchl, CBA3aHHbIe C NpodeccrMoHanbHbiMU cTaHaapTamu (profstandart.rosmintrud.ru,
apkit.ru/committees/education/meetings/standarts.php), topuanyecknmmn gokymeHtamm (consultant.ru) n gpyrumm
NCTOYHMKAMK, KOTOPblE MOTYT AaTh NPEeACTaBNeHNEe O NpeaMeTHoN obnacTy pa3paboTok 1 YyCNoBUSIX X
hYHKLMOHMPOBAHUS. W, KOHEYHO, MHOCTPAHHbBIE UCTOYHWKU, HAaNPUMEP, arxiv.org - 6ecnnaTtHbli apXB 3NEKTPOHHbIX
nybnvkaumin Hay4HbIX CTaTen 1 KX NPENPUHTOB MO (HU3UKE, MATEMATUKE, aCTPOHOMUW, MHCpopMaTuke, Brionoruw,
link.springer.com - anekTPOHHbIE pecypchbl n3gartenbcrsa Springer.

B 06weMm, NCTOYHMKOB MHCPOPMALIMKN CEeAYAC O4EHb MHOTO, HYXXHO TONbKO YMETb B HUX UcKaTb. Monck nHopmaumm
SABNSETCA OOHOW U3 BAXHbIX KOMNETEHUMIA BbiNyCKHUKA. [1N5 yCnewHoro nomcka pekoMeHayeTcs nepeoHadYanbHO
BblAENTb OCHOBHbIE TEPMMHbI, KNIOYEBbIE CNOBA, (PamMmnnm y4eHbiX, Kacarowmecs TeMbl UCCNeN0BaHWNiA, Befb O4EBUOHO,
4TO YeM Boree KpaTko U YETKO CPOPMYNUPOBaH BOMPOC, TEM fydllee COOTBETCTBME 3anpocy ObyneT y HaLeHHO
nHgopmauunu.

4. OcHOBHO 3Tan BbINONHEHUS paboTbl. JaHHbIA 3Tan CUbHO 3aBUCUT OT BbIOPAHHOI TEMbI UCCNELOBAHMNS U
pa3paboTku 1 nMeeT BONbLOE KONMYECTBO OOPM. Tak, B Cy4ae TEOpeTUYECKMX paspaboTok 3TOT aTan CBA3aH C
aHanM3oM U cucTeMaTnsaumen cobpaHHOro Hay4YHOro Matepuana, BblSBNEHNEM 1 @aHANM30M OCHOBHbIX TEHAEHLIMA,
3aKOHOMEPHOCTE B Uccneayemoii obnactu, oopMyvpoBKOii 1 foKas3aTenbCTBOM (060CHOBAHMEM) TEOPETUHECKUX
MONOXEHWUIA, SMNNPUYECKUM UCCNEL0BaHMEM, KOTOPOE 3a4acTyio CBS3aHO C CO34aHNeM NPOrpaMMHOro NpoayKTa,
peanuayiowero npennaraemyto METoAMKY, 1 NPOBEAEHNE C €r0 NOMOLLbLIO BbIYUCINTENBHOIO 3KCNEPUMEHTA Y
nocnenytouero ero aHanvaa. B sagayax npuknagHoi HanpaeBneHHOCTY NMOMUMO aHanusaa 1 cuctTemaTmaaunm cobpaHHoro
MaTtepuana BaxHoe 3Ha4eHUE NMEOT UCCNEN0BaHNE U aHanu3 npeaMeTHoin obnactu paspaboTky, aHanus
CYLLECTBYIOLLMX aHanoros paspaboTku, paspaboTka npoekTa NPorpamMmMHoro obecneveHusi, BbiGop MHCTPYMEHTAbHbBIX
cpencTB pa3paboTku 1 aprymeHTaumus gaHHoro Bbibopa, onpeneneHne u paspaboTka anropntMos 06pabotku
MHpopMaLMm, MCNONb3yeMOii B MporpaMme, paspaboTka 1 nposepka paboTbl NPOrpaMMHOrO NPOLYyKTa Ha TECTOBLIX
3apavax, ucnpasneHne 3aMeyaHunii, BbICKa3aHHbIX Hay4YHbIM PyKOBOAMTENEM.

5. OcpopmneHre paboTbl B BUAE NOSCHUTENBHOM 3anucku. OBbIYHO NMOSICHU-TENBHOW 3arnMCKON CYATAETCS TEKCT,
BKNtoyaowmii B cebs NoNHOe onucaHne 3atayy U Xo4a ee pelleHns, NpeAcTaBNeHNe N aHanu3 nonyyeHHbIX PedynbTaTos,
aHanm3 1 oopMyNMPOBKY BbIBOAOB OT CAENAHHOr0 NCCNeaoBaHns nnm paspaboTku. MosicHnTenbHas 3anncka
0OpMNIAETCS B COOTBETCTBME C TpeboBaHusaMu N.7.4 PernameHTa nogroToBKy U 3alnThl KypcoBbix pabot KDY.
KoHuenTtyanbHbIi COCTaB NOSACHUTENBbHOW 3aMUCKK CUMBHO 3aBUCUT OT TEMbI BbIMOTHEHHO KYPCOBO (BbIMYCKHOW
KBanuukaLnoHHOR) paboTbl. TEM HE MEHEE, MOXHO BbIAENUTL HEKYIO 0BLLYIO CTPYKTYPY STOr0 TEKCTa, KOTOPYHO BKpaTLe
MO>XHO onucatb creaylowmM obpasom - B Heli crneayeT 0TBETUTb Ha Tpw Bonpoca: Yto caenano? Kak caenaHo? Yto
nony4ymnoch B pesynbtare?

MosicHuTenbHas 3anucka AonXHa B 0653aTeNbHOM NOPSAKE COoEPXaTh Pasaenbl:

- BBELeHNS (NOCTaHOBKM 3a4a4yn),
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- rnaebl (pasgena) ¢ onncaHeM npouecca ee peweHuns, rnaebl (pasgena) ¢ onMcaHneM Noy4nBLIEroCs pesynbTaTa,

- 3aKNoYeHNs,

- CMMCcKa UCMONb3YEMbIX UCTOYHMKOB (YHEOHUKOB, Hay4HbIX CTaTEN, UHTEPHET-PECYPCOB),

- MPUINOXEHNS.

BeeneHvie 06bl4HO NpefHa3HavYeHo Ans ONUCaHUs akTyanbHOCTU TeMbl PaboThbl, MPOBEAEHNS CPABHEHWS C
CYLLECTBYIOWNMN METOAAMW PELIEHNS UCCNeayEMON 3a8a4M UNn CyLWEeCTBYIOWMMMN NPOrpaMMHbIMA NpoaykTamu. B Hem
TakXe KpaTko OMUCbIBAETCS NpuMeHsiemMas B paboTe MeToavka U 060CHOBBLIBAETCS BLIODOP MATEMATMHECKOIO 1
nporpamMHoro obecneyeHmns peleHns 3a8a4n BbiMyCKHOW KBanMGUKaLMOHHOW paboThi.

"naBa (pasnen) TeopeTM4ecKoro onMcaHns pelaeMor 3anadm 1 NPYUMEHEHHOro NPOrpPaMMHOro M annapaTHoro
WMHCTPYMEHTapus npm3saHa oxapakTepnu3oBaTb U CUCTEMATU3NPOBATb OCHOBHbIE MONMOXEHUS TEMbI UCCIIEN0BaHUS NN
npenmMeTHoi obnactu pas3paboTku. 34ecb NPUBOASTCS OCHOBHBLIE TEPMUHbI, ONPEAENEHNS, aNFOPUTMbI, METOAbI PELIEHUS
3amayu. Lenb naHHoro pasgena sakio4yaeTcs B TOM, 4T0Bbl CTYLEHT B CUCTEMATM3NPOBAHHOM BULE MOT
OXapakTepn3oBaTb TEOPETUYECKME OCHOBbI CBOEN paboThl.

CopnepxaHve rnasbl (pasnena) onucaHus npouecca paspaboTku MOXET BapbypPOBATLCS B 3aBUCUMOCTM OT TEMbI
BbIMYCKHOW KBannguKaumoHHo paboTbl. Tak, B paboTax TEOPETUHECKOro nnaHa 3aechb noapobHO ONMCbIBAETCS U
060CHOBbIBAETCA Npeanaraemas MeTomka peleHns 3anayy no TeMe UCCNenoBaHnin, hoOpMyIMpPYOTCS anropuTMbl
06paboTku LaHHbIX, TEOPETUYECKME YTBEPXAEHUS 1 UX AokasatenbcTea. B paboTtax npuknagHoro xapaktepa B 4aHHOM
pasgene OnUCbIBAaETCS apXMTeKTypa CO3LaHHOro NporpaMMHOro obecneyeHns, NPUBOASTCSA apTeddakTbl aTana ero
NPOEKTUPOBAHMUS, C TEXHOIOMMYECKON TOYKM 3PEHUS ONUCHLIBAIOTCS €ro COCTaBNaoWwme N nx PyHKUNoHabHble
BO3MOXHOCTW.

Mony4eHHble pesynbTaThbl BbIMYCKHOW KBANMMMKaLMOHHON paboThl 0POPMSIOTCS B BULE OTAENBHOrO pasanena. Tak, B
HEM MOXeT ObiTb NPMBELEHO ONUCAHWE BbIYUCNINTENBHOMO 9KCNEPUMEHTA, YCNOBUIA Ero NPOBELEHUS, CMCTEMATU3ALUN
€ro pesynbTartos, CAENaHHbIX N3 9KCNepurMeHTa BbIBOLOB. B cnyyae npuknagHbix 3a8a4 aT0T pasfen MoXeT cogepxarb
PYKOBOLCTBO MONb30BATENS, KOTOPOE AaeT NPeACTaBNEHNE O Peann30BaHHbIX B MPOrpamMMHOM obecrneyeHnm
hYHKLIMOHANbHbIX BO3MOXHOCTSIX, YOOOCTBE NONb30BaTENbCKOrO MHTEPAIEca, COOTBETCTBUN pa3paboTaHHOro
MPOrpaMMHOro NPoaykTa naHayanbHbiM TPeBOBaHNAM, Er0 NPEUMYLLECTBAM NEPEL, CYLIECTBYIOWUMY aHaNoramm.

MprnoxeHns 06bIYHO COAEPXAT NPOrPaMMHBbIi KOO, CO30aHHBIX MPUNOXEHWIA, KPYMHBIE CXEMbI 1 ApYrue n3obpaxeHus,
KOTOPbIE HE BKMOYEHBI B OCHOBHOM TEKCT, HO KOTOPbIE X0TeNnoch Hbl NpencTaButb B pabote, noapobHblie Tabnmubl
3KCMEPUMEHTOB, ECNM 3TO NPEAYCMOTPEHO TEMOM. [TPUNOXEHMS HE CUMTAIOTCS OCHOBHO 4acTbio paboTbl U NPU3BaHbI
DONONHWTL NPEACTABAEHHYIO B MOSICHUTENbHON 3anucke nHgopmMaumio. Ha npunoxeHns MoXHO CCbinaTbCsl B OCHOBHOM
TEKCTE NMOSICHUTENbBHOMN 3aMUCKK, ECNIN 3TO HEOBXOLMMO.

["OTOBbI TEKCT NOSCHUTENBHOW 3aMMCKM MO BbIMYCKHON KBANU(UKALIMOHHON paboTe [onXeH 6biTb MPOBEPEH HA
Hannyve nnarvata. OTBETCTBEHHOCTb 3a 3Ty NPOBEPKY HECYT PyKOBOAMTENN KYPCOBOW (BbIMYCKHOWM KBanMgUKaLMOHHOW)
paboTbl N OTBETCTBEHHBIV MO Kadoenpe NS CNyyYaes, KOraa PyKOBOAUTENb BbIMOMHUTL 3Ty paboTy HE MOXET.
CTyneHTaM peKOMEHOYETCS Y4ECTb, YTO Npu Hanm4uum bonee 50% nnarmarta pabota MOXeT ObiTb AOMyLWEHA K 3aWnTe
TONbKO B CNyYasix, KOrna pykoBoauTenb MOXET 3T0 4eTKo 0b6ocHoBaTh. Hanpumep, paboTa kacaeTcs pa3paboTku
CNOXHOr0 NPOrpaMMHOro obecrneyeHns ofis HeCTaHLAPTHOW NPeaMETHOW 06nacTy (MeauLMHbI, FE0NOrMK, XMMUK,
6rionorun). B aTOM cnyyae o4EBMOHO, H4TO CTYAEHT HE MOXET KBANNPMLUMPOBAHHO N3NOXUTb B MOSICHUTENBHON 3anncke
MONOXEHWs NpeaMeTHon obnactu paboTel. B aToM cnyyae HeobxonMMO B TEKCTE AenaTth CChIKM HA UCMONb3yeMble
NCTOYHWKN MHJDOPMAaLIMK, TOr4a 3TO MOXET KBannuumMpoBaTbCs Kak ierasbHOe 3anMCTBOBaHMe TekcTa.

6. 3awuTa BbINyCKHOW KBanMgukaunoHHon paboTbl. CornacHo PernameHTy noaroToBKY U 3aLMTbI BbIMYyCKHOM
KBanuukaunoHHon paboTbl KDY oueHka BbiMyCKHOW KBaNMMUKaLUOHHOK paboTbl MO HANpPaBneHNIO CTaBMTCS Ha
OCHOBaHWUM ee 3aWwmnTbl Ha 3acefaHny crneunanbHO CO34aHHOM KoMuccumn. B cnyyvae BbinyCKHOM KBaNMrKaumoHHOMN
paboThbl 3awmTa NPoOM3BOAUTCS B paMKax 3acefaHusl UTOroBOW aTTECTALMOHHON KOMUCCUN, YTBEPXLEHHOM AN KaX40ro
HanpaBneHus OTAeNbHO. 3awmTa npeactasnseT cobol [oKNan U NPe3eHTaUuo BbiNOMHEHHOW paboThl CTyAEeHTa, OTBETHI
Ha BOMPOCHI YNEHOB KOMUCCUM, 0OCYXAEHNE 0T3bIBA U 3aMeyaHUli PyKOBOOWUTENS U PELEH3EHTa.

Mpwn noaroToske Aoknaga v npes3eHTauun ons BbICTYNNeHNS nepes KOMUCCHER Ha 3alumTe BbiMyCKHOM
KBanmukaLMoHHOM paboTbl CTYAEHT AONMXEH UMETb B BULY Cneayowme MOMeHTbl. OpUEHTVPOBOYHOE BPEMS LOKNana:
- 5-7 MUHYT Ons BbINYCKHbIX KBANMMKaumnoHHbIx paboT 6akanaspa,

- 7-10 MWHYT NS BbINYCKHbIX KBANUIMKALMOHHBIX paboT MarmcTpa. 3a Bpems goknana Heobxoanmo obs3aTensHo
ckasatb 06 aKkTyanbHOCTW BbIBPaHHON TEMbI, MPUMEHSIEMbIX METOLAX PELIEHUS 1 ONUCaTb PE3YNbTaT, KOTOPbIA Bbin
MONy4yeH B pe3ynbTaTe BbiNonHeHus paboTbl. Joknan LONXeH UMETb LENoCTHbIN B, YTODbl CO34aTh Y KOMUCCUN
3aKOHYEHHOE MpeacTaBneHne 06 akTyanbHOCTU, COXHOCTM PaboThl, O MPUMEHSEMbIX MAaTEMATMYECKOM annapare 1
MHPOPMALIMOHHBIX TEXHONOTUSIX. He MeHee AByX TpeTel BpEMEHW A0KNana Hy>XHO NOCBATUTL COBCTBEHHBIM Pe3ynbTatam
N DOCTUXEHUAM CTyAeHTa.

- OTBETbI CTYOEHTa Ha BOMPOCHI YIIEHOB KOMUCCUN.

MpeseHTauus LonxHa OONONHATb AOKNa4, a He ObiTb OTAENbHBIM 3/IEMEHTOM NpeAcTaBneHns paboTbl. KonuyecTso
cranoB npe3eHTauunm B 60NbWUHCTBE CNyYaeB He LOMKHO npeBbiwaTb 10-12 cnainos. 310 06ycnoBneHo
Heobx0AMMOCTbIO NMoKasa Kax,Aoro craia B TeHEHNE HECKONbKUX OECATKOB CEKYHI, MHAYe YNeHaM KOMUCCUM He
yoacTcs yoenuTb OCTaTO4HOro BHUMaHWS ToW MHpopmauun, Kotopas npeactaeneHa Ha cnange. VicknioveHvem
ABNSIETCSH, MOXanyi, TONbKO TUTYNbHbBIA Chaiim, Ha KOTOPOM NpecTasneHa TemMa paboTbl, PaMunms CTygeHTa u
pykosoguTens pabotbl. Takxe He peKOMEHOYETCS BKMOYATb B MPE3EHTALMIO craiapl ¢ 60NMbLUM KONMYECTBOM TEKCTA.
TekcT ponxeH BbITb NpeacTaBneH KPaTko, B BULE OCHOBHbIX TE3NCOB. bonblie BHUMaHUS cnenyeT yaenutb
rpadpuyeckomy matepuany, BKo4as apxuTekTypy NpUnoXeHUs, Cxematuyeckoe onmcaHme anroputMmos, anarpammbl
npoekTa NporpaMMHOro obecrneyeHns, AeMoHcTpaumo paboTel nporpamMmbl. ['pagounyecknii matepuan ropasno yoobHee
LN BOCMPUATUS, KPOME TOro, Xopowuii noabop rpadouyeckoro matepuana Moxet gatb 6onee LenocTHoe
NpPeLCTaBNEHNE O CTEMEHN OPUEHTALMM CTYAEHTA B MPELCTABNSAEMOM Matepuane u 06 o6 beMe BbiNONHEHHON paboThl.
Mocne 3aBepweHns goknana cnenytoT OTBETbl CTYAEHTa Ha BONPOCH! YNEHOB KOMUCCUMU. BaxHO BHUMaTeNnbHO cnylwaTb
UNIEHOB KOMMCCUM, YTOBbI TOYHO MOHSTb UX BONPOCkl. OTBETHI HA BOMPOCH! SBASIOTCA BAXHbLIM KPUTEPVEM OLIEHUBAHWS
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BbINOSIHEHHOA pa6OTbI, noaTomy Heo6x0OMMO OTHECTUCh K HAM C BHMMaHNEM 1 OTBETCTBEHHOCTLIO.

9. Oco6eHHOCTM NOArOTOBKU U 3aLLUTbI BbiMYCKHOWN KBaNMcUKaLMOHHOK paboTbl Ansi 06yyaroLwuxcsi MHBanuaoB
M NnL, C OFpaHNMYeHHbIMU BO3MOXHOCTSIMU 30,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatowue
noaroToBky K coaye U coavy rocynapCrtBeHHOro sksaMeHa O6y‘-IaIOLIJ,I/IMVICSI nHeanngamm n nuuamn ¢ orpaHM4YeHHbIMU
BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCcUM NoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POpPMbl, YO0OHbIE AN pa3fNYHbIX NONb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepn OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHatlowWmMxcs BOCMNPUHUMATD O4HY U Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CriyXa NoslyYany UHGOPMaLUMIo BU3yanbHO, C HAPYLWEHUSIMW 3PEeHNS -
ayaunarnbHo;

- MPUMEHEHNEe NPOrpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbLIKOB U YMEHWIA, C(DOPMUPYEMBIX
OVNCLUMNNINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOINIA;

- NPUMEeHeHne OUCTaHUMNOHHbIX 06pasoBaTeanb|x TEXHONornnm gns opraHusaummn KOHcyﬂbTaLlVIVI;

- MPUMEHEHVEe OMCTaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA 4Jis OpraHn3aLnm 3alnThl BbiMyCKHOW
KBanmMdmKaLoHHOM paboThi;

- Ans obyvatowmxcs nHeanupos 1 nuy, ¢ OB3 npepocTasnsieTcs npaso Boibopa, ¢ yHETOM UHANBMAYANbHBIX
NCYXON3NYECKX 0OCOBEHHOCTEN, (POPMbI MPOBELEHUS UTOFOBOW aTTECTALMUN (YCTHO, MMCbMEHHO, C NCMNONb30BaHNEM
TEXHUYECKMX CPELACTB 1 Ap.);

- ANS BbICTYMN/NEHMS Ha 3alMTe BbIMyCKHOW KBanngukaumoHHo paboTbl obydatowmmes ¢ OB3 n uHsanugam MoryT 6biTb
npenocTaeneHbl creunanbHble TEXHNYECKEe CPeacTBa, BO3MOXHO NPUBNEYEHNE aCCUCTEHTOB;

- YBENUYEHWE NPOLOSIXMTENBHOCTU BLICTYMNNEHNS 0ByyatoLerocs npu 3awmTe KypcoBoii paboTbl, BbIMYCKHO
KBanMmkaumoHHon paboTbl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHnaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuio 01.03.02
"MpuknagHaa matematnka n nHgopmatuka” n Npouo NOArOTOBKM He NpeayCMOTPEHO .
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