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1. LEJb MPOBEJEHUSI U 3AJAYUM T'OCYJAPCTBEHHOII WMTOI'OBOI
ATTECTALIAU (THA)

Heasto nposenenus A B pamkax peanuzanuu OI1 BO «Data Science u iiudpoBas TpaHcpopmarus»
ABIISIETCA OIPEJEJICHUE COOTBETCTBUS PE3yJIbTATOB OCBOECHHUS BBITYCKHMKOM 00pa3oBaTeIbHOMN
nporpammsbl TpedoBanusim OC BO PYIH.

3agayamMu rocy1apCTBEHHOM UTOTOBOW aTTECTAIlUU SIBIISIFOTCS:

— IpOBEpKa KayecTBAa OOYyYEHHUS CTYIEHTOB OCHOBHBIM €CTECTBEHHOHAYUYHBIM 3aKOHaM H
SIBIICHHUSIM, HEOOXOIUMBIM B PO(PECCHOHATBHOM NeSTETLHOCTH;

— ONpEJENICHUE YPOBHS TEOPETUYECKON M MPAKTUYECKOM MOATOTOBIEHHOCTH BBITYCKHUKA K
BBINOJIHEHHIO MPO(ECCHOHANBHBIX 33/1a4 B COOTBETCTBUU C MOJy4aeMoil KBaJn(puKauei;

— YCTaHOBJICHME CTENEHH CTPEMJICHHsS JMYHOCTH K CAMOPA3BUTHUIO, MOBBIIMICHUIO CBOEH
KBaJTM(UKALMK U MACTEPCTBA;

— mpoBepka CcHOPMUPOBAHHOCTH  YCTOMYMBOW MOTHBAlMM K  TIpodeccHoHaTbHON
JeSITeTbHOCTH B cooTBeTCTBUM ¢ mpexycmorpennsiMu OC BO PYJIH Bunmamu npodeccnoHambHOM
NeSITEIbHOCTH;

— IpOBEpKAa CIOCOOHOCTH HAaXOAWUTh OPraHU3ALMOHHO-YNPABICHYECKHE pEIICHUS B
HECTaHJIAPTHBIX CUTYyalUsIX ¥ TOTOBHOCTh HECTH 32 HUX OTBETCTBEHHOCTB;

— olecrieyeHHe UWHTETpalld O0pa30BaHMsS W  HAYYHO-TEXHUYECKOH  JIEATENHHOCTH,
NoBbIIIeHNE Y((PEKTUBHOCTH HUCIOIb30BAHNS HAYYHO-TEXHUYECKUX TOCTHIKEHUH, peOpMHUPOBAHUE
HaY4YHOH cpepbl M CTUMYIMPOBAHNE HHHOBALIMOHHOM IS TETLHOCTH;

— o0ecrneueHne KauecTBa MOJArOTOBKU B COOTBETCTBHH ¢ TpeboBanusmu OC BO PY/IH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA OIT BO

K T'MA nomyckaercs oOydaromuiics, HE WMEIOIUN aKaJeMHYECKON 3aJ0KeHHOCTH U B
MTOJITHOM 00beME BBITTOJTHUBIINHN y4eOHBIHN TUIaH WK UHANBUIYaIbHBIN yaeOHbIi uran OI1 BO.

[To okxonwanmo ocBoeHuss OIl BO BBITYCKHHUK JIOJDKEH O0JNagaTh CIEAYIOIIUMU

HHUBepCcAJIbHbIMHU KoMHeTeHuamMu (YK):
Kox n HanmeHoBanne YK

YK-1. CiocobeH oCymiecTBIsATh MOUCK, KPUTHYECKUN aHaIu3 MPOOJIEMHBIX CUTYyallMii HAa OCHOBE
CHUCTEMHOI'0 TI0JIX0/1a, BBIPa0aThIBaTh CTPATETUIO ACHCTBUI
YK-2. CnocobeH ynpaBisTh MPOSKTOM Ha BCEX dTalax ero >KM3HEHHOTO ITUKJIa
YK-3. CniocobeH opraHu30BbIBaTh W PYKOBOJUTH PaOOTON KOMaHbI, BHIpaOAThIBasi KOMaHIHYIO
CTPATETHUIO JJisl JOCTUXKEHHUSI IOCTABJICHHON 1IEJIN
YK-4. CriocobeH NpuMeHATh COBPEMEHHBIE KOMMYHUKATHBHBIC TEXHOJIOTHH HAa TOCYIapCTBEHHOM
s3pike  Poccuiickoit ®Denepann ¥ HMHOCTPAHHOM(BIX) sI3bIKe(ax) I aKaJEMHUYECKOro U
poecCHOHaTbHOTO B3aUMO/IEHCTBUSI.
YK-5. Crioco6eH aHaTM3upOBaTh U YIUTHIBATH Pa3HOOOpa3ue KyIbTYp B IPOIIECCE MEKKYIHTYPHOTO
B3aUMOJICHCTBHS.
VYK-6. CiocoGeH onpeaenuTh U peaan30BaTh NPUOPUTETH COOCTBEHHOMN NESITEIBHOCTH M CIIOCOOBI
€€ COBEPILICHCTBOBAHMS HA OCHOBE CAMOOLIEHKH
VK-7. CnocobeH: uCKaThb HY>XHbI€ MCTOYHUKH HWHGOpMAIMM M JaHHBIE, BOCHPUHUMATD,
aHaAJIM3UPOBATh, 3aIIOMUHATH U MepeAaBaTh HH()OPMALIHIO C UCIIOJIb30BaHUEM ITU(POBBIX CPEACTB, a
TaKXe C MOMOIIBIO aTOPUTMOB MIPU PAOOTE C MOTYYCHHBIMHU U3 PA3TUYHBIX HCTOYHUKOB JTAHHBIMH
C LIeJbI0 3(PPEKTUBHOTO UCIIOJIb30BAHUS OTYyUYEHHOM HH(GOPMAIIUH [T pellieHuUs 3a7a4; IPOBOIUTh
OILICHKY WH(OpMAINH, €€ JOCTOBEPHOCTh, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHS Ha OCHOBAaHUU
MOCTYNAIOUINX HH(GOPMAIIUU U TaHHBIX

- odmenpodeccuonaabHbIMu KomneTeHuusamu (OI1K):

Kox n HaumenoBanue OIIK
OIIK-1 CnocoOeH pemaTth akTyaJlbHbIE 33J1a4i (PYHAAMEHTAIbHON M MPHUKJIAHON MaTEeMaTUKH
OIIK-2 CiocobGeH COBEPIICHCTBOBATh M PEATM30BBIBATh HOBBIC MATEMATHUYECKHE METOJIBI PEIICHUS




Koa v nanmenoBanue OIIK

IPUKJIAJHBIX 33134
OIIK-3 CriocobeH pa3pabaTeiBaTh MaTEMaTHUYECKUE MOJICITH U MPOBOAMTH UX aHAIIN3 MIPH PEILICHUH
3a/1a4 B 00J1aCTH PO eCCHOHATBHON EATeTLHOCTH

OIIK-4 CnocobeH KOMOMHMpPOBAaTH W  aJaNTUPOBATh CYIIECTBYIOIIUE; HH(POPMALUOHHO-
KOMMYHUKAI[IOHHBIE TEXHOJIOTUH AJIs PELeHHs 3a/1a4 B 001acTH IPO(HECCUOHATBHON e TEITbHOCTH
C yueToM TpeboBaHuil MHGOpMAIIMOHHON 06€30IaCHOCTH

- npogeccuoHAIbHBIMU KoMneTeHuusmMu (I1K):

Kox n naumenoBanue I1K
[1K-1 Cioco6eH pa3pabaTbiBaTh HOBBIE METOJIMKY BBIMOJHEHUS aHAIUTUYECKUX PaboT
IMK-2 CnocolGeH maaHUpPOBaTh M OCYIIECTBIATh aHAJIUTHUYECKHE paboThl B HMH(POPMALMOHHO-
TE€XHOJIOTUYECKOM NPOEKTE
IMK-3 Crocoben ¢GopMynupoBaTh LEIH, 334a4l HAYYHBIX HCCIEIOBAaHUNA B OOJACTHU MPUKIAIHON
MaTeMaTUKd ¥ HMH()OPMATHKH, BBIYMCIMTEIBHON TEXHUKM M COBPEMEHHBIX TEXHOJIOTUH
pOrpaMMHUPOBAHMsI, BEHIOUPATh METO/IbI U CPEACTBA PELICHUS 33134
[IK-4 CnocobeH NpUMEHSITh COBPEMEHHBIC TEOPETHUECKHE M OKCIEPUMEHTAIBHBIC METOIbI
pa3pabOTKW MaTeMaTHYECKUX MOJEEeH HCCIeIyeMbIX OOBEKTOB M IPOLIECCOB, OTHOCSIIMXCSA K
NpoQeCCHOHATBHOM 1EATENLHOCTH 110 HAIIPABICHUIO MTOJTOTOBKH U YYacTBOBAaTh B UX peaIU3aluy B
BUJIC IPOTPAMMHBIX IPOJYKTOB

3. COCTABI'HA

I'MA Moxer mpoBOAMTCS Kak B OYHOM QopmaTte (oOydarommuecs M TocydapCTBEHHAs
9K3aMCHAIIMOHHAss Komuccusi BO Bpems mnpoBenenus [MA waxomarcs B PYJIH), tak u ¢
UCTIOJIb30BaHWEM JIMCTAHIIMOHHBIX oOpa3oBaTenbHbIX TexHosoruii  (JOT), mocTymHBIX B
DnekTpoHHO# nHpOopMaIroHHo-o0paszoBarenbHoi cpene PYJIH (DMOC).

[Mopsimox mnpoBenenust [MA B ounom ¢opmare wunum ¢ wucnonb3oBanuem (JOT)
pEeTIaMEHTHPYETCS] COOTBETCTBYIOIIMM JIOKAIBHBIM HOpMaTUBHBIM akToM PY /TH.

I'MA no OIT BO «Data Science u uugpoBasi Tpancopmaris» BKIOYaeT B ceOsl:

- TOCyIapCTBEeHHBIN dKk3ameH (I7D);

- 3aIUTY BBITYCKHOH KBanudukamonHoi padots! (BKP).

4. TIPOT'PAMMA 1D

O6weM I'D o OIT BO cocraBnsger 3 3aueTHBIE €TUHULIEL.

['ocynapcTBeHHBIN 3K3aMEH TPOBOAUTCS B JIBA dTAlla:

IlepBbIii 3Tam — OICHKAa YPOBHS TEOPETUYECKOW MOATOTOBKM BBITYCKHHKAa B (opme
KOMITBIOTEPHOTO TECTHUPOBAHUS C HCIOJIB30BAHHEM CPEJCTB, JOCTYMHBIX B OJIEKTPOHHOU
nHdopmanmonHo-o0pazoBatenbHoi cpeae PYJIH (OUOC);

Bropoii 3Tam — oOlEHKa MPaKTHYECKOW MOATOTOBKM BBIMYCKHMKA K Oyaymie
npo(eCCHOHATIBHON JIeATENBHOCTH B (hOopMe pelIeHus] MPOU3BOICTBEHHBIX CUTYAIMOHHBIX 3a/ad
(xeiicoB).

Jlst moaroroBku obyyarontuxcs k cnade I'D pykoBoaurens OIT BO (He mo3aHee yem 3a oauH
KalneHaapHbeld Mecsny A0 Hadana [MA) 00si3aH 03HAaKOMHUTH OOYYAIOIIMXCSl BBITYCKHOTO Kypca C
Hacrtosde nporpammoii [ A, ncuepnbIBalonIMM MEPEYHEM TEOPETUUECKUX BOITPOCOB, BKIIFOUAEMBIX
B ['D, npumepaMu MpOM3BOJICTBEHHBIX CUTYALMOHHBIX 33j7a4 (KEHCOB), KOTOpbIe HEOOX0IUMO OyneT
peluTh B MPOLECCE MPOXOKIACHUS aTTECTALMOHHOTO MCIIBITAHUS, a TAKXKE C MOPSAKOM IPOBENACHUS
Ka)KJI0TO U3 3TanoB ['D u MeToIMKOM OLleHUBaHUS €ro Pe3yJIbTaTOB (C OIIEHOUYHBIMU MaTE€pUaATaMHt).

ITepen I'D mpoBoauTCs 00sI3aTENBHOE KOHCYJIBTHPOBAHHE OOYYAIOIIMUXCS MO BOMPOCaM U
3aJjauaM, BKJIFOUEHHBIM B Iiporpammy '3 (mpeadk3aMeHalmoHHasi KOHCYJIbTAllKs) He T03/IHee YeM 3a
nBe Henenu 1o nposenenust [ NA.

IMopsinok npoBeaeHNs KOMIILIOTEPHOro TecTupoBaHusa B pamkax 'HMA caexyrommii:



Ilepen TectoBoii yacThio I'D mpoBoauTcss MPOOHOE TECTHPOBAHME OOYYAIOUIMXCS UL UX
03HAaKOMJICHHSI C TEXHOJIOTHEN KOMIIBIOTEPHOTO TECTUPOBAHMUSI, CPOK IIPOBEICHMS HE MO3/IHEE, YEM 32
OJIHY HEJIENIO /10 1aThl KOMIIBIOTEPHOT'O TECTUPOBAHUSI.

KommbrorepHoe TecTupoBaHue MPOBOIUTCS B OUHOM popMare B JabopaTopusix Kadeapsl.

B rtectoBoM 3amanum copepxkutcsi 20 Borpocos, Beioupaembix JUMOC PYJIH ciydaiiHbiM
obpaszom u3 banka TecToBBIX 3ajaHuii. Ha BeIMOMHEHWE TECTOBOTO 3aaHMsl CTyACHTY oTBoaAUTCS S50
MUHYT. [IpaBUIBHBIN OTBET OllCHHWBaeTCs B 2 Oajuia, HenpaBHIbHBINA — () GayioB.

[Tomaya u paccmoTpenue anemuisiuuy Ha 3aceganun AK Bo3MoskHa B fieHb ciauu [0, npuHsaTHE
U JIOBEJICHHE JI0 CBEJICHUS OOYyYarolIerocsl pelieHus 1Mo pe3ysibTaTaM PacCMOTPEHHs aneuisalud B
TedeHune 3 pabo4nx JHEH ¢ MOMEHTA MOIa4YH aAIleJUISIIHH.

[ToBTopHOE mpoBenenne AU (mpu HeoOxomumocTr). B Teuenue 2 Hemenb mociie MPUHSITHS
pemenns AK 00 yJI0BIETBOPEHUH aNeIIISIUH.

IMopsinoxk npoBeaenusi BToporo 3tana I'J ciaenyrommii:

Bropoii atan I'D npoBoauTcst B 0uHOM (popMaTe ¢ MOMOILBIO0 MTUCbMEHHON MPOBEPKHU 3HAHUH C
UCIIOJIb30BAaHUEM 3K3aMEHAIMOHHBIX OWJIETOB, KaXKIbl SK3aMEHALIMOHHBIA OWIIET COIEPKUT TPHU
BONpoca M 3amady. Bompockl W 3amaud, BKJIIOYaeMble B OSK3aMEHAIIMOHHBIM OWIIET, HMEIOT
MEXIUCIUUIIIIMHAPDHBIA XapaKTep W HaIpaBJI€Hbl HA ONpPENEJICHUE YPOBHS TEOPETHYECKOM H
MPAKTUYECKOW TOJATOTOBIEHHOCTH BBIMMYCKHWKA K PEMICHUI0 Tpo(eCCHOHANBHBIX  3ajad,
OTpeNIeJICHHBIX 00pa3oBaTeNbHBIM cTaHgapToM PYJIH B cooTBeTcTBMM C THUMaMH  3ajad
npohecCHOHANBLHON e TEILHOCTH, Ha KOTOPBhIE OPUEHTUPOBaHA 00Opa3oBaTenbHas IporpaMmma.

OOmiee KOJMYECTBO JK3aMEHALMOHHBIX OWJIETOB OIpenessieTcsl YHCIOM CTYAEHTOB,
JIOMYILIEHHBIX K MTPOXO0KICHUIO TOCYIApCTBEHHOT0 3K3amMeHa. Ha moAroToBKy U 3a1iuTy MUCbMEHHOTO
OTBeTa 10 OMJIeTy cTyAeHTY oTBoaAUTCs 90 MuHyT. OTBET OIleHUBAETCS MaKCUMyM B 60 6asuioB, 4TO B
CyMME C MakKCUMaJbHO BO3MOXHbIMH 40 OayuiamMu, NOJY4YeHHBIMM Ha IepBoM dTame ['D naer
MakcumyMm 100 GamtoB.

Ha rocynmapctBeHHOM »5k3ameHe uneHamu [OK cTymeHTy MoOryT OBITH  3aqaHBI
JOTIOTHUTEIIbHBIE BOMPOCHI B 001aCTH Mpo(dhecCnoHaIbHOM 1eATeIbHOCTH BBIITYCKHUKA.

OueHuBaHue pe3ysbTaTOB cayu ['D IpOBOIUTCS B COOTBETCTBUM C METOJUKOM, U3JI0KEHHOMN
B OLICHOYHBIX MaTepualiax, npeAcTaBieHHbIX B [Iprioxkennn k HacTosmed nporpamme ['MA.

OObsBiIEHNE OLICHOK MO pe3ynbTaTraM AW (0YHO W/MAM TO 3IEKTPOHHOW KOPIOPAaTUBHOU
noure). Cpok: Ha cleayomuii pabounii 1eHb mociie mpoeacHus Al.

[Togaua u paccMoTpeHue aneusiuu Ha 3aceqanun AK, npuHsTHE pellieHus U JTI0BECHUE 10
CBeZIeHMsI 00yUalonierocs: pe3yabTaToB paccMOTpeHus anessaui. Cpok: B TeueHue 3 pabounx gHel
C MOMEHTA MOJIayM aneJUIALNH.

[ToBTopHOE MpoBenenne AU (npu HeoOxomumocTu). B Teuenue 2 Hemenb mociie MPUHITHS
pemenns AK 00 yJI0BIETBOPEHUH aNeIIISIUH.

OueHuBaHue pe3yabTaToOB cAauu ['D NPOBOAUTCS B COOTBETCTBUU C METOAUKOM, N3JI0KEHHON
B OLICHOYHBIX MaTepHaiax, mpeacraBieHHbIX B [Ipuioxennn k Hacrosuel nporpamme I'HA.

5. TPEBOBAHMS K BKP U ITOPAJIOK EE 3AIIIATHI

BKP mnpexacraisier co0oii BBIMOJIHEHHYI0 0O0y4aromMMcs (HECKOJIbKUMH OO0YyYaroUMMHCS
COBMECTHO) paboTy, JEMOHCTPUPYIOIIYI0 YPOBEHb IOJIrOTOBICHHOCTH  BBIIYCKHHUKAa K
CaMOCTOSTENIbHOM MPO(PECCHOHATLHON EATEIbHOCTH.

IlepeyeHb TeM BBITYCKHBIX KBaJIM(UKALMOHHBIX paboT, MpellaraéMplX OOydyarolmMMCs K
BBITNIOJIHEHUIO, yTBEpXkAaeTcsi pacnopsbkeHueM pykoBoautens OVII, peamusyromero OII BO, u
JIOBOJIUTCSI PyKOBOJHUTEIIEM IIPOrpaMMBbl 0 CBEJECHUS 00YyYarOLINXCs BBITYCKHOIO Kypca He MOo3/Hee
yeMm 3a 6 mecsueB 10 aAarsl Havana [A.

Homyckaercsi moaroroBka u 3ammra BKP mo Teme, mnpemiokeHHONW OOydYarOmImmcs
(oOyuarouMucs), B yCTaHOBICHHOM TOPSIIIKE.

K 3ammure BKP nomyckaercst oOydarommiicsi, cnapmmii ['D.

K 3amure nomyckaercs TOJbKO NOJHOCTHIO 3akoHueHHass BKP, moanucanHas BITyCKHUKOM
(BBIyCKHUKAMH), €€ BBINOJHUBIIMM, PYKOBOJIWTENIEM, KOHCYJIbTAaHTOM (TIpH  HAJIUYUH),
pyxoBoauteneM Boimyckaromero bYII u OVII, npomennas npouenypy BHEUIHETO PELEH3UPOBAHUS



(ILU1s1 MAaTUCTPATYPHI U CHICIIMATTUTETA 00S3aTENILHO) U MPOBEPKY HA 00BEM 3aMMCTBOBAHUI (B CUCTEME
«Antunnaruary). K BKP, nomymenHoit 10 3amuThl, B 00A3aTEIHHOM TMOPSAKE MPUKIAIBIBACTCS
OT3BIB PYKOBOJUTEIS O pabOTE BBITYCKHUKA MPH MOAroToBke BKP.

C uenbio BBISIBICHUS U CBOEBPEMEHHOI'O YCTPAHEHUS! HEOCTATKOB B CTPYKTYpE, COAEPKaHUU
u opopmiernu BKP, He mo3nHee yem 3a 14 nHel 10 1aThl €€ 3aIUThI, TPOBOINUTCS PEIETHIINS 3AITUTHI
oOygaronuMucs CcBOeH paboThl (TMpen3amura) B mpucyTcTBUM pykoBomutenss BKP u apyrux
npenoaasareliel Boiyckaroero bYII.

3amuta BKP mpoBoauTcsi Ha OTKPBITOM 3acelaHUM TOCYJApPCTBEHHON AK3aMEHAIlMOHHOU
komuccun (I'OK).

ATTecTallMOHHOE WCTBITAHUE TPOBOJUTCS B BHUJAEC YCTHOTO JOKIaJa OOYYaroIIMXCs C
00s13aTeTbHON ~ MyJbTUMEIUUHONW  (Tpaduueckoil) TMpe3eHTaluei, OTpakarolleil  OCHOBHOE
coaepxanue BKP.

[To 3aBepiieHHIO JOKIIaga 3alUIIAIONINECs TAIOT YCTHbIE OTBEThI Ha BOMPOCHI, BOZHUKIINE Y
yieHoB ['OK mo temartuke, CTpykType, coaepxanuto uin opopmiienuio BKP u npodwmmo OIT BO.
Jloxnaa u/wm 0TBETHI Ha BOMPOCH WieHOB [ DK MOTyT OBITh HA HHOCTPAaHHOM SI3bIKE.

Oransl BeinonaHenus BKP, TpeboBanus k cTpykType, 00beMy, CoaepKaHuio U 0()OpMIICHHIO, a
TaK)Ke MepeveHb 0053aTeIbHBIX U PEKOMEHIYEMBbIX IOKYMEHTOB, MPECTABIIAEMBIX K 3aIIUTE YKa3aHbI
B COOTBETCTBYIOUIUX METOJUYECKUX YKa3aHUSX.

OuenuBanue pe3ynbTatoB 3amuThl BKP mnpoBoguTcss B COOTBETCTBHMM C METOAMKOM,
U3JI0KEHHOM B OLICHOYHBIX MaTepualiax, MpeACcTaBIeHHbIX B [IpuiiokeHnn K HACcTOAIIEH MporpaMme

'NA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOBEJAEHUS I'HA

Jlj1 TOATOTOBKYM K TOCYAapCTBEHHOMY dK3aMmeHy U 3ammre BKP oOyuwaronmecs noib3yrorces
IOMEIIEHUSAMH JUIsl CAMOCTOSATENBHOM padoThI.

Jiss mpoBeieHusT TECTOBOW YacTH TOCYAApCTBEHHOTO OSK3aMeHa HeoOxoauma yueOHas
ayauTopus, o0opyI0BaHHAs pabOYMMU MECTaMHU C MEPCOHAIBHBIMU KOMIbIOTEpaMH (He MeHee 12-
TH), OCHALICHHBIMH HEOOXOIMMBIM IPOTPAMMHBIM OOECHeUeHHEM M TOAKIIOYCHHEM K CETH
«HTEpHETY.

Jlnist mpoBeieHnsl OCHOBHOM 4acTH TOCYJJapCTBEHHOTO 3Kk3aMeHa U 3amuTsl BKP Heobxomumo
MTOMEIIICHHE, BMECTUMOCTBIO OT 12 1 Oojiee 4emoBeK, B KOTOPOM 00OpyAOBaHBI paboyne mMecTa s
Bcex uwieHoB ['OK, ¢ BO3MOXHOCTBIO BBICHYLIMBATh JOKJIAJAbl, MPOCMAaTPUBATH ITyOJIWYHbIC
IIPE3CHTALMA BBICTYNAIOMINX, BECTH 3allMCH M IPOTOKOJIBI, MMEIOTCA MecTa I CIylaTeleH,
JKeNaroluX MPUCYTCTBOBaTh Ha mpouenype 3ammtel BKP. B coctaB HeoOxoauMoro o60py0oBaHus
IIOMEILEHUS BXOIUT:

- ammaparypa Ui MyOauuyHBIX Tpe3eHTanui pesyibraroB BKP, Brmouatromass B ceOs
MYJIbTUMEAUNHBIN SKpaH, MPOEKTOP, Ay IUOaIIapaTypy.

- IOCKa JJIs1 WIIJTIIOCTPALIMK OTBETOB HA BOIIPOCHI.

O mnoxenaHusAX K JIONOJHUTEIBHOMY MAaTepUAIbHO-TEXHUYECKOMY OCHAICHHIO (TIpU
HEOOXOMMOCTH) AayAMTOPUH, Ha3HadeHHOW s 3amuThl BKP, cTymeHT MOXeT W3BECTUTH
BBINTyCKAIOIIY0 Kadeapy MUCBbMEHHBIM 3asBJICHUEM HE IO3[HEe, YeM 3a HEJAEII0 0 MPOBEICHMS
IPOLEAYPHI 3ALUTHI.

7. YHEBHO-METOIUYECKOE U THOOPMAILIMOHHOE OBECIIEYEHUE I'HA

Ocnosnas nrumepamypa 013 noo2omosku k 13 u/unu esinoanenuio u 3awume BKP:
1) Xwummens6mnay Jl. [Ipukiiannoe HenmuHEHOE TporpammupoBanue. — M.: Mup, 1975. — 534

2) Mlapsrit C.I1. Kypc BerancnutensHbix MeTogoB. — HoBocubupck, CO PAH, 2016 — 531 c.

3) Kocaper B.M. 12 nexkumii mo BBIYMCIMUTEIbHONM MaTeMaTuKe (BBOJIHBIM Kypc). — M.:
®duszmarkuura, 2013 — 240 c.

4) Kiaccuueckue u COBpEMEHHbIE METOBI TEOPUU aBTOMATUYECKOTO YIIPaBICHH. Y UeOHUK
B 5-Tu T.; 2-€ u3M., nepepad. u gom. / [lox pen. K.A. Ilynkosa, H.JI. ErynoBa. — M.: U3narenscTBO
MI'TY um. H.3. baymana, 2004.



5) Ilynkos K.A. MoaenupoBaHue U UCIBITAHUE CUCTEM aBTOMATUYECKOTO YNPABICHUS. YU.

mocooue. — M.: PY/IH, 2014. — 98c.

6) Cratuctuueckue Meronabl aHanusa: [ydued. mocobue] / U. C. lllopoxosa, H. B. Kucnsk,
O. C. MapueB; M-Bo oOpazoBanust u Hayku Poc. Denepanmm, Ypan denep. yH-T. —
ExaTtepunOypr: WznBo VYpau. YH-Ta, 2015. — 300
C. https://elar.urfu.ru/bitstream/10995/36122/1/978-5-7996-1633-
5_2015.pdf?ysclid=14u2yjs8u4979510421

7) TopsunoBa, E. P., IlankoB, A. P., [Imatonos, E. H. [lpukiamneie Meroasl aHaim3a
cTaTUCcTUYEeCKUX AaHHBIX [Tekct] : yue6. mocodue / E. P. 'opsiunosa, A. P. [Tankos, E. H.
[ImaronoB ; Hau. uccnen. yH-t «Bpicmias mikosnaa 3koHOMUKW». — M.: U3a. nom Beiciiei
mKoIbl 3KoHOMHKH, 2012. — 310, [2] c. — 1000 3x3. — 978-5-7598-0866-4 (B 001.).
book.dvi (hse.ru)

8) Carron Puuapny C., bapro Ouapio I'. OOydeHume ¢ TOAKpEIVICHUEM =
Reinforcement Learning. — 2-e uzmanune. — M.: JIMK mnpecc, 2020. — 552 ¢c. —
ISBN 978-5-97060-097-9.

9) Pozenbnarrt, @. [Ipunnumns! HelipoguHaMuku: [lepuenTpoHs! 1 TEOPHS MEXaHU3MOB
mo3ra = Principles of Neurodynamic: Perceptrons and the Theory of Brain
Mechanisms. — M.: Mup, 1965. — 480 c.3. A.H.Bacunwes, JI.A.Tapxos.
HeiipocteBoe monenupoBanue. [Ipunuunsl. Anroputmsl. [punoxenus. CI16.: U3n-
BO [lomurexH. YH-Ta, 2009. ISBN 978-5-7422-2272-9

10) C.C.Aggarwal. Neural Networks and Deep Learning. A Textbook. Springer
International Publishing

11) JI.A. Tapxos. Heliponusie cetu. Mozgenu u anroputmsl. M., Pagnorexnuka, 2005.
(Hayunas cepusa "HelipokommbroTepbl U uXx npumeHenue", pea. A.M.I'anymkus.
Ku.18.)

12) MacnennukoBa, O. E. OCHOBBI HMCKYCCTBEHHOTO HWHTEJUIEKTa [DIEKTPOHHBIA pecypc]:
yueb. nocobue / O. E. Macnennukosa, 1. B. I'aBpunosa. - 2-e 3., crep. - M.: ®JIMHTA,
2013. - 282 C. - ISBN 978-5-9765-1602-1.
http://znanium.com/bookread.php?book=465912

13) UudopmarimonHbie TEXHOJIOTHH U CUCTEMBI: Yuel. mocobue / E.JI. denorosa. - M.: U]1
®OPYM: HULL Unadpa-M, 2013. - 352 c.: mr.; 60x90 1/16. - (Bricuiee oOpa3oBaHwme).
(meperwiet) ISBN 978-5-8199-0376-6, 500 IK3.
http://znanium.com/bookread.php?book=374014

14) OcHOBBI IOCTPOCHUSI ABTOMATU3MPOBAHHBIX HH(POPMAIIMOHHBIX CHUCTEM: YueOHUK / B.A.
I'BoznmeBa, 1.10. JlaBpentbeBa. - M.: ]| ®OPYM: HULL Uudpa-M, 2013. - 320 c.: wir;
60x90 1/16. - (Ilpodeccuonansuoe obpazosanue). (meperier) ISBN 978-5-8199-0315-5,
2000 k3. http://znanium.com/bookread.php?book=392285

15) Paquenko U.A, Hukonaes M.H. Texnonorun u undpacrpykrypa Big Data. — CII6:
YHuBepcuteT NTMO, 2018. — 52 cMicrosoft Word -
BigData Radchenko final.docx (ifmo.ru)

16) Teopetnueckuit muHuMyM 1o Big Data. Awnnanmun bla, Kenner Cy
https://pps.kaznu.kz/kz/Main/FileShow/2016766/102/446/12258/116paeB%20I'yna
ma-I"apun%20Anniep%20Epuxokanosna/2020/1

17)I'pac/l. Data Science. Hayka o mannsix ¢ Hyhs: [lep. ¢ anri. - 2-e usn., nepepad. u
nom. - CII6.: BXB-IletepOypr, 2021. - 416 c.: uia. ISBN 978-5-9775-6731-2 Data-
Science-Nauka-o-dannyh-s-nulya RuLit Me 652328.pdf

Hononnumenvuas aumepamypa oas noocomosku K 10 u/unu evinoanenuto u 3aujume BKP:

1) Tonatpsrun JI.C. O6sikHOBEHHBIE MU (depeHITnaTbHBIC YPABHEHUS.

2) baxsanos H. C., XXuakos H.I1., Ko6enpkoB I'.M. Uucnennsie metoasl. — M.: Hayka, 1987.
3) BacunbseB ®.I1. Metoas! ontumuzanuu. — M.: ®akropuan [pecc, 2002. — 824c.

4) ®unmunmnoB A.D. CoopHHK 3a/1a4 110 U PepeHIaIbHBIM YpaBHEHUSIM. MOCKBa.



5) Kynpsasues JI.[1. Kypc maremaruyeckoro ananusa. T.1, T.2 -M., 2006.

6) @uxrtenronbl ["M. Kypc muddepeHnnaaisHOro 1 MHTETPAIBHOTO HCUUCICHUS: Y4eo.
mocobue. B 3 1. 2003, 2006.

7) Konmoropos A.H. DneMenTsl Teopun QyHKIMH 1 GYyHKIIMOHATHHOTO aHAIN3A. - 7-€ U3]1. -
M.: ®usmataur, 2004, 2006 - 572 c.

8) Wnbun B.A., KuMm I' /1. Jluneiinas anreOpa u aHaTUTHYECKas TeOMETpHs. YUeOHUK. - M.:
Wzn-Bo MI'Y, 2007 - 400 c.

9) Iontpsrun JI.C. O6bikHOBeHHBIE U depeHITnaTbHbIC YPaBHCHHUS.

10) Kypom A.T'. Kypc BeIctieit anreopsl.

11) Anexcanapos I1.C. Kypc no ananutndeckoi reoMeTpuu 1 JMHEHHOM anredpe.

12) Iunos H.E. BBenenue B Teopuio TMHEHHBIX TPOCTPAHCTB.

13) Kyapsisues JI.JI. Matematuueckuil aHanus.

14) l1a6at b.B. BBenenne B KOMIUIEKCHBIN aHAIIN3.

Pecypcvl ungpopmayuonno-menexkommynuxkayuonnot cemu « nmepnemy»:

1. O9bC PYJIH u croponnune DbC, K KOTOPBIM CTYJAEHTHl YHHUBEPCUTETA UMEIOT JOCTYH Ha
OCHOBaHUU 3aKIIFOUYEHHBIX JIOTOBOPOB:

- OnexrporHo-omomoTreyHas cuctema PY JIH — ObC PY JIH http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas 6ubnuoreka onnaita» http://www.biblioclub.ru

- OBC KOpaiit http://www.biblio-online.ru

- OBC «KoncynbranT crynentay www.studentlibrary.ru

- OBC «Jlanby http://e.lanbook.com/

- OBbC «Tpounkuit MocT»

2. ba3nl JaHHBIX U ITIONCKOBBIC CUCTEMBI:

- DONEKTPOHHBIM  (OHA TPABOBOM W  HOPMATHUBHO-TEXHUYECKOHW  JOKYMEHTAIMH
http://docs.cntd.ru/

- morckoBag cucreMa Slanekc https:// www.yandex.ru/

- mouckoBas cucrema Google https:// www.google.ru/

- pebeparuBHas 6a3a manHbix SCOPUS http://www.elsevierscience.ru/products/scopus/

Yuebno-memoouueckue mamepuanvl 051 CAMOCMOSAMENbHOU paboOmvl 00YYAOWUXCA NPU
noozomoske Kk coave I3 u/unu evinornenuu BKP u nodcomoske pabomul k 3auume *:

1. Meroanyeckue ykazanus 1o BeinosHeHuto u opopmieHuio BKP mo OIT BO «Data Science
1 1udposast TpaHchopMaIUD.

2. Mopsanox npoBepku BKP Ha 00bEM 3aMMCTBOBaHUH B CHCTEME «AHTHILIATUATY.

3. Iopsanok mposeaennst ['MMA no OIl BO «Data Science u mudposas tpanchopmamus» ¢
ucnonb3oBanueM 10T, B T.4. mporenypa naeHTU()UKALUY JTHIHOCTH BBIITYCKHHKA.

* - Bce yuyeOHO-METOIMYECKHE MaTepHalibl JJISi CaMOCTOSTEIbHON paboThl 00ydaIOIIMXCs
pa3MeIarTCa B COOTBETCTBUM C AeHCTBYOIUMM nopsaakom Ha ctpanuie [ MA B TYUC!

8. OIIEHOYHBIE MATEPWAJIBI U BAJLUIbHO-PEUTUHIOBASI CHUCTEMA
OIIEHUBAHUA YPOBHA CO®OPMHUPOBAHHOCTH KOMIIETEHIIUM Yy
BBIITYCKHHMKOB

OneHouHble MaTepuanbl M OaNIbHO-pEHTHHrOBasi cucTeMa®  OIleHMBaHUS  YPOBHS
c(OpMUPOBAHHOCTH KOMITETEHIMI 1Mo uToram ocBoenus aucuuriuabl OIT BO «Data Science u
nudposas Tpanchopmarms» npeacrapieHsl B [Ipunoxkennn k Hactosmieit mporpamme ['HA.

* - OM u BPC dopmupyroTcs Ha OCHOBaHMHM TPEOOBAHHMI COOTBETCTBYIOIIETO JIOKATILHOTO
HopMaTuBHOTO akTa PY/IH (monoxenwus/mopsiaka).



PYKOBOJIMUTEJIb

BBIITYCKAIOUIEI'O BYII:
KMITY Paszymubrii FO.H.
Haunmenosanue BVYII IToamuce damvumng U.0.

PYKOBOJIMTEJIb OII BO:
Jouent, KMITY

CaatbixoBa O.A.

Homxnocts, BYII Iloamuce

damumug U.0.



