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1. IEJIb TPOBEJEHUS U 3ATAUM T'OCYJIAPCTBEHHOM UTOTOBOM
ATTECTALIUU (THA)

Hensto mpoBeaenust [ MA B pamkax peanuzamuu OI1 BO «Data Science u nndposas Tpanchopmarius»
SIBIISICTCSI OTIPEICIICHHE COOTBETCTBUS PE3yNIbTaToB 0cBoeHMs oOyuatomumucs OIT BO cooTBeTCTBYOIIIM
tpeboBanusim OC BO PY]IH.

3aauamMu TOCyIapCTBEHHON UTOTOBOM aTTE€CTAllUU SIBJISIOTCS:

- IpOBEpKa KauecTBa 00y4eHUs JINYHOCTU OCHOBHBIM TYMaHUTAPHBIM 3HAHUSIM, €CTECTBEHHOHAYYHBIM
3aKOHaM U SIBJICHUSIM, HEOOXOIMMBIM B MMPO(ECCUOHATBHON eI TeIbHOCTH;

- OIpEeJeNIeHNEe YPOBHS TEOPETUYECKON U MPAKTUYECKOM MOATOTOBICHHOCTH BBIITYCKHUKA K BHITTOTHEHHUIO
npodeccroHaNbHBIX 33/1a4 B COOTBETCTBUU C MOJIy4aeMOil KBaTu(pHUKaI1e;

- YCTaHOBJICHUE CTENIEHU CTPEMJICHHSI TUYHOCTU K CAMOPA3BUTHIO, MMOBBIIEHUIO CBOCH KBaNIU(PUKALIMY U
MacTepCTBa;

- IpoBepKa c(HOPMUPOBAHHOCTH Y BBIMMYCKHHUKA YCTOWYMBOW MOTHBALIMU K TPO(dheccuoHaNbHON
NeATeTLHOCTH B COOTBETCTBUU C mpeaycmorpeHHbiMu OC BO PYJIH tTunamu 3amad npodeccruoHaabHOM
NEeSITeNIbHOCTH;

- OIICHKA YPOBHSI CIOCOOHOCTH BBIITYCKHUKOB HaXOIUTh OPraHU3aIlIOHHO-YIPAaBJICHUYECKUE PEIICHUS B
HECTaHAAPTHBIX CUTYallUsSIX U TOTOBHOCTH HECTH 3a HUX OTBETCTBEHHOCTH;

- obecrieyeHre HHTErpaluy 00pa30BaHus U HAyYHO-TEXHUUYECKOU e TEIIbHOCTH, MOBBIILICHUE
3((PEKTUBHOCTH UCTIONB30BAHUS HAYUYHO-TEXHUYECKUX JTOCTHKEHUH, pepopmMupoBaHre HayqHOU cephl 1
CTUMYJIMPOBAHNE HHHOBALIMOHHOMW JESITEbHOCTH;

- obecrieyeHre KauecTBa MOATOTOBKH CIEIIMATUCTOB B COOTBeTCTBHH ¢ TpeboBanusimu OC BO PY/IH.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMSA OII BO

K THUA nomyckaeTcst 00ydaromuiics, He UMEIOIITNI aKaJeMHUIeCKOM 3a0KEHHOCTH M B TIOJTHOM 00beMe
BBITIOJTHUBIIINKA YIEOHBIN TIJIaH WIIM WHIMBHAYaIbHBIN yaeOHbId 1an OIT BO.
ITo oxonuanuto ocBoenust OI1 BO BoITyCKHHMK AOKEH 00J1a1aTh CIICAYIONTUMU KOMITETCHITHSIMU:

- yHuBepcanbHbIMU KoMrieTeHIusiMu (YK):

Mudp HanmenoBanue
YK-1 Crioco6eH oCyIecTBIATh KPUTUYECKUI aHaIN3 TPOOIEMHBIX CUTYyalluil Ha OCHOBE
CUCTEMHOTO TIOAXO/a, BEIpa0aThIBaTh CTPATETHIO ICUCTBUN
YK-2 CriocobeH ynpaBisiTh MPOSKTOM Ha BCEX 3Talax e€ro )KHU3HEHHOTO UK
YVK-3 Cnoco0eH opraHu30BbIBaTh M PyKOBOAUTH paO0OTON KOMaH b, BRIpA0aThIBasi KOMaHIHYIO
CTPATErHIO JJIsl TOCTHXKEHUS MTOCTABJICHHOM LIeTn
YVK-4 Cnoco0eH IpUMEHSTh COBPEMEHHBIE KOMMYHUKATUBHBIE TEXHOJIOTHH Ha TOCYIapCTBEHHOM

s3pike Poccuiickoit @eaepanuu 1 ”HOCTPaHHOM(BIX) sI3bIKe(aX) TSl aKaJeMUIECKOTO U
pOoQeCCHOHATLHOTO B3aUMOCHCTBUS

YK-5 CriocobeH aHanmu3MpoBaTh U YUUTHIBATh pa3Ho0Opas3ue KyJabTyp B IpoLecce
MEXKKYJIBTYPHOTO B3aUMOIECHCTBUSA

YK-6 CriocoOeH orpeaesnsaTs U pealn30BbIBaTh MPUOPUTETHI COOCTBEHHOM IEATENBHOCTH U
CHOCOOBI €e COBEPIICHCTBOBAHUS HA OCHOBE CaMOOLIEHKU

YK-7 Crioco6eH ucKarh Hy)KHbIE HCTOYHUKU HH(DOPMAIMK U TaHHBIE, BOCIIPUHUMATH,
aHaJIM3UPOBaTh, 3ATIOMHHATH U NIepeiaBaTh HH(POPMALIUIO C UCIIOIB30BaHUEM HU(POBBIX
CPEZCTB, a TAaKXKe C TIOMOIIbIO AITOPUTMOB TPU pabOTe € MOIYYEHHBIMU U3 Pa3IMYHBIX
MCTOYHHMKOB JIaHHBIMU C LENbI0 3((PEKTUBHOTO UCIIOIB30BAHUS MOTyUYEeHHON HH(OpMAIU
JUISL peUIeHus 3aa4; IPOBOJUTH OLIEHKY HH(OpMAIINH, €€ JOCTOBEPHOCTb, CTPOHUTH
JIOTMYECKUE YMO3AKIIIOUEHUSI HA OCHOBAaHMHU MOCTYTAIONIMX HH(OpMAIMK U TAaHHBIX

- obmenpodeccuonanbubiMu KomnereHusMu (OI1K):

[Mudp HaumenoBanue
OIIK-1 Crnoco0eH pemiaTh akTyaJIbHBIC 33/1a4¥ (PyHIaMEHTAIbHON U MPUKIATHON MaTEMaTHKU
OIIK-2 Crioco6eH coBepILICHCTBOBATh U PEAIN30BBIBATH HOBBIE MATEMATHUECKUE METO/IbI PELICHHUS

MPUKJIAJIHBIX 3a7a4

OIIK-3 Crioco6eH pa3pabaTsiBaTh MaTeMaTHYeCKHe MOJICIIU U TPOBOJAUTDH UX aHAJIU3 TPU PEIICHUU




Mudp HanmenoBanue

3a1a4 B 00actu npodeccnoHaIbHOM eI TeNbHOCTH

OIIK-4 Cnoco0GeH KOMOMHUPOBATh U aJIaNITUPOBATh CYIIECTBYIOIIHE
UH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH [T PEIICHHS 33724 B 001acTH
npodeccroHaIbHOM IEATEILHOCTH C y4€TOM TpeOoBaHUN HH(DOPMAITMOHHONW O0€30MTaCHOCTH

- npoeccuoHabHbIMU KomTieTeHusIMH (I1K):

Mudp HanmenoBanue
IK-1 CrniocobeH pa3pabaTbiBaTh HOBBIE METOAMKH BBITIOJIHEHUS aHATUTUYECKUX paboOT
I1K-2 Cnioco0eH TUTaHUPOBaTh M OCYIIECTBIISATh aHATMTUYECKUE pabOTHI B
MH(GOPMAITMOHHO-TEXHOJIOTMUYECKOM MPOEKTE
I1K-3 CnocoOeH GhopMyIupoBaTh MEJH, 33/1a49M HAyYHBIX UCCIICIOBAHUI B 001aCTH MPUKIIaTHON

MaTeMaTHUKU U UHPOPMATUKU, BEIUUCIUTEILHON TEXHUKH U COBPEMEHHBIX TEXHOJIOTUI
IPOrpaMMUPOBaHUs, BEIOMPATh METOABI M CPEICTBA PELICHUS 3a1a4

[IK-4 CriocoOeH NpUMEHSTh COBPEMEHHbIE TEOPETUUYECKUE U HKCTIEPUMEHTAIbHBIE METO/IBI
pa3paboTKN MaTeMaTHYECKUX MOJIENIEeH HCCIelyeMbIX OOBEKTOB U MPOLIECCOB,
OTHOCSIIUXCS K MPO(hecCHOHATBHOM IESATENTbHOCTH 110 HAIIPABICHUIO MOJATOTOBKH U
y4acTBOBATh B UX peaju3alluy B BUAE IPOrPAMMHBIX IPOAYKTOB

3. COCTABT'HA

I'MA MoxeT mpoBOAUTCS Kak B 0UHOM (opmate (00ydaronuecs: U TocylapCTBEHHAs HK3aMEHAIlMOHHAs
komuccus Bo Bpems nposenenus ['MA naxonstes B PYJIH), Tak u ¢ UCTIOnb30BaHUEM JUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHonorui (J1OT), tocTynHbIX B DNeKTpOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHOM
cpene PYIH (BUOC).

[Mopsinox nposenenust [ A B ounom opmare miu ¢ ucnonb3oanueM ([{OT) permamentupyercs
COOTBETCTBYIOILUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM PYJIH.

I'MA no OIT BO «Data Science u uudpoBas TpancpopMariys BKIOYaeT B ceos:

- ToCyIapCcTBEHHBIN 3k3ameH (1'9);
- 3aIUTY BBITYCKHOM KBanugukanoHHoi padotsl (BKP).

4. MIPOTPAMMA I'D

O60veM I'D o OIT BO cocrasnseT 3 3a4€THBIE €IMHALBL.

T'ocynmapcTBeHHBIN 3K3aMEeH MPOBOAUTCS IO OJTHOM WIJIM HECKOIBKUM auctumuinaaM u (moxyisim) OIT BO,
Pe3yabTaThl OCBOCHHS KOTOPBIX UMEIOT ONpeAesiolee 3HaueHUE 17151 MPOpEeCCUOHATLHON NeSTEIbHOCTH
BBIITY CKHHKOB.

T'ocynapcTBEeHHBIN SK3aMEH TPOBOJIUTCS B JIBA Tara:

[lepBrIii aTan — OLEHKa YPOBHS TEOPETUYECKOM MOATOTOBKH BBIITYCKHUKA B (hOpME KOMIIBIOTEPHOTO
TECTUPOBAHUS C HCIIOIB30BAHUEM CPEJCTB, TOCTYIHBIX B DJIEKTPOHHONU HH(OPMAIIMOHHO-00pa30BaTeIbHOMN
cpene PYIIH (BUOC);

BTopoii aTam — olieHKa mpakTHYeCKOW MOATOTOBKH BBIITYCKHHKA K OyyIiei mpodeccHoHanIbHON
NESITEIbHOCTH B (JOpME pelIeHUs TPOU3BOACTBEHHBIX CUTYAallMOHHBIX 3a/1a4 (KEHCOB).

Jlst moarotoBku oOyyaromuxcs k caade I'D pykoBoautens OIT BO (He mo3aHee yem 3a oauH
KaJleHTapHbIid Mecs1 10 Hadana [ 1A) 06s3aH 03HAKOMUTE 00yJarOIIMXCs BBITYCKHOTO Kypca ¢ HaCTOSIICH
nporpammoit ' MA, ucuepnsiBaromyM NepeyHEM TEOPETUYECKUX BOITPOCOB, BKI0YaeMbIX B ['D, nmpumepamu
MIPOU3BOJICTBEHHBIX CUTYAIIMOHHBIX 33/1a4 (KEHCOB), KOTOPBIE HEOOXOAMMO Oy/IeT PEIINTh B IPOIECCe
MIPOXOXKACHUS aTTECTAIIHIOHHOTO UCIIBITAHUS, @ TAKXKE C MOPSAIKOM IMPOBEACHUS KaXKI0ro U3 ATanoB [0 u
METOJIMKOM OLICHUBAHUS €T0 PE3y/IbTaTOB (C OIEHOUYHBIMU MaTepuanamu). [lepen ['D mpoBoguTcs
00s13aTebHOE KOHCYIBTUPOBAaHNE 00YYarOIIMXCs 110 BOIPOCAM M 3a/1a4aM, BKIIFOYEHHBIM B Iiporpammy ['0
(mpenpK3aMeHaMOHHAsT KOHCYITBTAIIHS ).

[Topsimok mpoBeneHns KOMIBIOTEPHOTO TECTUPOBAaHUS B paMmkax [ MMA cienyronumid:
[Tepen TectoBoit yacThio ['D mpoBOAUTCS TPOOHOE TECTUPOBAHKUE OOYUAIONTUXCS JIJIST UX O3HAKOMJICHUS C
TEXHOJIOTHEW KOMITbIOTEPHOTO TECTUPOBAHUS, CPOK MPOBEICHHUS HE MO3HEE, YEM 3a OIHY HENEIIO A0 AAThl
KOMITBIOTEPHOTO TECTHPOBAHHS.




KommbroTepHOE TECTUpOBaHHUE MMPOBOJUTCS B OYHOM (hopmare B Ja0opaTopusix kadeapsl.
B tectoBom 3amanuu conepxutcst 20 Borpocos, Beionpaembix DMOC PY/IH ciyuaiinbiv oOpa3zom u3 banka
TECTOBBIX 3a7aHuii. Ha BbINOIHEHUE TECTOBOTO 3aJaHusl CTYACHTY oTBoAUTCA 50 MUHYT. [IpaBuiIbHbBINA OTBET
OIICHUBAETCA B 2 Oayuia, HempaBUiIbHBIN — () 0asIoB.
ITongaua 1 paccmoTpenue aneusinuy Ha 3aceqann AK Bo3MoxkHa B JIeHb caauu ['D, puHsITHE U TOBEICHUE
JI0 CBEJICHHSI 00Yy4YaIOIIErocs pemeHus o pe3ynbraTaM pacCMOTPEHHS alesuIaluY B TeueHue 3 pabouunx
JTHEIl ¢ MOMEHTA MOJ1auy arnesUIsIIH.
[TosTopHOE TpoBenenne AU (mpu HeoOxoauMocTr). B Teuenne 2 Henenb nocie npuHaTus pemenns AK 06
YIOBJIETBOPEHUH AIEIUIALINU.
[Topsimok mpoBeneHust Broporo 3tana ['D cieayronmii:
Bropoii atan ['D npoBoauTCcs B 04HOM popMaTe C MOMOIIIBIO TMCHEMEHHOU MPOBEPKU 3HAHHM C
UCIIOJIb30BaHUEM SK3aMEHAIIMOHHBIX OUJIETOB, KaX/Iblil 9K3aMEHAIIMOHHBIN OMIIET COAEPKUT TPHU BOIIpOca U
3agauy. Bormpochkl 1 3a/1auu, BKITIOYaeMble B 9K3aMEHAIIMOHHBIN OMIIET, UMEIOT MEKIUCIUILTMHAPHBIN
XapakTep U HalpaBJIeHbI Ha OIpe/IeJICHHE YPOBHS TEOPETHUECKOM U MPAKTHUUECKOM MOATOTOBIEHHOCTH
BBITTYCKHUKA K PEIICHUIO PO()ECCHOHABHBIX 3a]1a4, ONPEEICHHBIX 00pa3oBaTebHBIM cTaHaapToM PYJIH
B COOTBETCTBUU C TUIIAMU 3aja4 NMPOPECCUOHATLHON JEATEIbHOCTH, Ha KOTOPhIE OPUEHTHPOBAaHA
oOpa3oBaresbpHas mporpamma.
O0111ee KOIMUECTBO K3aMEHAIIMOHHBIX OMJIETOB OMPEENISIETCS YUCIOM CTYACHTOB, TOMYIICHHBIX K
MIPOXOXKACHUIO TOCYJApPCTBEHHOTO SK3aMeHa. Ha moAroToBKy M 3aiuTy NTUChbMEHHOTO OTBETA MO OMieTy
ctyneHty orBoauTcst 90 MunyT. OTBET OIICHUBAETCS MaKCUMYyM B 60 6aJIJIOB, 4TO B CYMME ¢ MaKCHMaJIbHO
BO3MOXHBIMH 4() OasamMu, MOJTy4YeHHBIMU Ha TiepBoM dtare ['D gaet makcumym 100 Gasios.
Ha rocynapctBennoM sk3amene wieHamu [ OK cTyaeHTy MOTYT OBITh 3a1aHBI JJOTIOJTHUTEIHHBIC BOITPOCHI B
o0nactu nmpoeccuOHAIBHOMN 1eATEeIbHOCTH BBITYCKHHKA.
OuieHUBaHUE PE3yJabTAaTOB cauu ['D MPOBOAUTCS B COOTBETCTBUHU C METOAUKOM, N3JIOKEHHON B OLIEHOYHBIX
Marepualax, npeacTaBieHHbIX B [Ipuiioxkenun k HacTosieit mporpamme ['MA.
OObsiBIICHHE OLICHOK 110 pe3yiabraram AW (04HO W/WUiu 10 SJIEKTPOHHOU KOpriopaTuBHOM noute). Cpok: Ha
crienyromui pabo4uii 1eHp mocie nposeneaust AU.
[Tomaua u paccmoTpeHue aneuisauuy Ha 3acenannu AK, npuHaTHe pemeHus U JoBeIeHUE 10 CBeICHUS
oOyyaronierocsi pe3yapraroB paccMoTpeHus aneuianud. Cpok: B TedeHue 3 pabouux AHEH ¢ MOMEHTa
MOJJaYy aneJUISIHH.
[TosTopHOE poBenenne AU (mpu HeoOxoauMocTr). B Tedenne 2 Henenb nocie npuHaTus pemennus AK 06
YIOBJIETBOPEHUH AIEIUIALINU.
OuieHUBaHUE PE3yJabTAaTOB cauM ['D MPOBOAUTCS B COOTBETCTBUU C METOAUKOM, N3JIOKEHHON B OLIEHOYHBIX
Marepualax, npeacTaBieHHbIX B [Ipuioxkenun k HacTosiieit mporpamme ['MA.

OueHuBanue pe3ynbTaToB ['D MpoBOAUTCS B COOTBETCTBUM C METOIUKOM, U3JI0KEHHOMN B OLICHOYHBIX
marepuaiax K nporpamme I'MA, pa3pabarsiBaembix BoimyckatommM BYTII u pasmemaemsix B TYUC no
Hayaia y4eOHOTro rojia BEITYCKHOTO Kypca.

5. TPEBOBAHUS K BKP U TOPSJIOK EE 3AILIUTHI

Oo0veMm BKP o OIT BO cocrasiseT 6 3a4€THBIX €IUHULI.

BKP npencrapinsier co00ii BEITOIHEHHYIO 00y4aromuMcst (HECKOJIIBKUMHU 00y4atOLIMMHCS COBMECTHO)
paboTy, AEMOHCTPHUPYIOIYIO YPOBEHb MOATOTOBICHHOCTH BBIITYCKHUKA K CAMOCTOSITEIILHON
npo¢eCCHOHAIBHON AEITEIbHOCTH.

[lepedeHb TeM BBITYCKHBIX KBATU(UKAIIMOHHBIX Pa0OT, MpeiaraéMbIX 00y4atonMMCcs K BBITIOJIHEHHIO,
yTBepkaaercs pacnopsukernuem pykopogutenst OVYII, peanuszyromiero OIl BO, u qoBoguTcst pykoBoguTEIEM
IpOTpaMMBbI 10 CBEIEHUS 00yUalOIIMXCs BBIITYCKHOTO Kypca He MO3Hee YeM 3a 6 MecsIeB 10 AaThl Hadasa
I'MA.

Jlonyckaetcs noaroroska u 3ammra BKP o teme, npeanoxennoii oOydaromumcst (00y4aromumucs), B
YCTaHOBJIEHHOM IOPSAKE.

K 3ammre BKP nomyckaercst oOyuatommiicsi, crasmmid I'D.

K 3amure nomyckaercs TOJIBKO MOJHOCTBIO 3akoHUeHHass BKP, nognucanHas BeIITyCKHUKOM
(BBIITYCKHUKaMH ), €€ BBIMIOJIHUBIINM, PyKOBOAUTENIEM, KOHCYJIBTAHTOM (IIPU HAJIMYHH ), PYKOBOTUTEIEM
Bhimyckaromero bYII u OVII, npomenmas npouenypy BHEUIHETO PELIEH3UPOBAHUS (111 MAarUCTPATyphl U
crienuaiuTeTa 00s3aTesIbHO) U MPOBEPKY Ha 00BbEM 3auMcTBOBaHM (B cucteme «AHTuIuiaruary). K BKP,
JIOIYIIIEHHOM JI0 3aIUThI, B 0053aT€ILHOM MOPSIKE MPUKIIAABIBACTCS OT3BIB PYKOBOAMUTENS O paboTte



BBIIyCKHMKa 1pu noaroroske BKP.

C 1enbio BBIABIECHUS U CBOEBPEMEHHOIO YCTPAHEHUS HEIOCTATKOB B CTPYKTYPE, COJEPKaHUU U
oopmiennn BKP, He mozaHee uem 3a 14 nHei 10 AaThl €€ 3alUThI, TPOBOJUTCS PETICTHIINS 3aIUTHI
o0y4JaromumMucs cBoel paboTsl (pen3anura) B npucyTcTBuu pykoBoauresst BKP u npyrux
Ipenojasaresel Bolryckaromero bYII.

3amura BKP npoBoauTcs Ha OTKPHITOM 3aCE€AaHUU IFOCYAAPCTBEHHON YK3aMEHALIMOHHON KOMUCCUHU
(I'SK).

ATTecTallMOHHOE UCIIBITAHKE IPOBOJUTCS B BUE YCTHOTO JOKJaJa 00ydaromuxcs ¢ 00s3aTeNIbHOM
MYJIBTUMEANINHON (TpaduaecKkoii) mpe3eHTamueH, oTpakaroIieil ocHoBHoe conepxanue BKP.

[To 3aBepieHNIO TOKIaa 3aUUIIAONIMECS JAIOT YCTHBIE OTBETHI HA BOIPOCHI, BO3HUKILINE Y YJIEHOB
I'OK mo Temaruke, CTpykType, conepxkanuto niau opopmienuto BKP u npodunro OIT BO. [loknan w/wnm
OTBETHI Ha BOMPOCHI WieHOB ["' DK MoryT OBITH HAa HHOCTPAaHHOM SI3BIKE.

Oranel BemmonHeHus BKP, TpeboBanus k cTpykType, 00beMy, CoAepKaHu0 U 0(DOPMIICHHIO, a TAKKE
nepedeHb 003aTeIbHbIX U PEKOMEHAYEMBIX TOKYMEHTOB, PEACTABISAEMBIX K 3alIUTEe YKa3aHbI B
COOTBETCTBYIOIIUX METOAUYECKNX YKA3AHUIX.

OuenuBanune pe3ynasratoB BKP npoBoguTcst B COOTBETCTBUU C METOAMKOM, M3JI0KEHHOM B OI[EHOYHBIX
Matepuanax k nporpamme ['MA, pa3pabarsiBaembix BeimyckatomuM BYII u pazmemaembrx B TYUC no
Hayasa y4eOHOro rojia BBITYCKHOTO Kypca.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME ITPOBEJEHUSA I'NA

JUJ1s TOATOTOBKU K TOCYapCTBEHHOMY 3k3aMeny u 3amute BKP oOydaromuecs moib3yroTcst oMeIeHus MU
JUIS CAMOCTOSITEIIbHON PaOOTHI.

Jnis ipoBeIeHHsT TECTOBOM YaCTH rOCYAapCTBEHHOTO 3K3aMeHa HeoOXouma yueOHast ayAuTopus,
o0opynoBaHHas pabOYUMU MECTaMH C MEPCOHATBHBIMU KOMITbIOTEpaMu (He MeHee 12-TH), OCHAIEHHBIMH
HEOOXOIMMBIM MPOTrPAMMHBIM 00ECIIEUCHHUEM H MOJKITIOYCHHEM K ceTu «IHTepHeT».

Jlnist mpoBeieHUst OCHOBHOM 4aCTH rOCyAapCTBEHHOTO 3k3aMeHa U 3amuTsl BKP HeoOxonumo nomenienue,
BMECTHUMOCTBIO OT 12 1 OoJiee 4enoBek, B KOTOPOM 000pyaoBaHbl paboune mecta ais Bcex wieHoB ['OK, ¢
BO3MO)KHOCTBIO BBICITYIIIUBATH JOKJIA/Ibl, TIPOCMATPUBATh ITyOIIMYHbIEC TPE3CHTALUH BHICTYAIOIINX, BECTH
3alHiCU U POTOKOJIBI, UMEIOTCSI MECTA JUIsl CIIyIIATeNeH, JKeIatoluX NPUCYyTCTBOBATh Ha IIPOLIEAYPE
3amuTel BKP. B cocraB HeoOxoqumoro o00pya0BaHust TOMEIICHHUS BXOIUT:

- anmaparypa Ji1sl myOInYHbIX Ipe3eHTanui pesynsratoB BKP, Bkirouaromas B ce0st MyabTUMEINHHBIN
9KpaH, IPOEKTOp, ayJHOoaIaparypy.

- I0CKa JUIs WUTFOCTPALIMU OTBETOB HA BOIIPOCHL.

O noxxenaHusxX K JONOJHUTEIBHOMY MaTepHaIbHO-TEXHUYECKOMY OCHAICHUIO (TIPU HEOOXOIMMOCTH)
ayIUTOpUH, Ha3HAYeHHOH 1 3auuThl BKP, cTyneHT MOXKeT U3BECTUTD BBIITYCKAIOIIYIO Kadeapy
IIMCbMEHHBIM 3asBJICHUEM HE IIO3HEE, YEM 3a HEJIEIIO O NPOBEACHUS IIPOLELYPHI 3alUTHI.

7. YHEBHO-METOINYECKOE U UTHOPOPMAIIMOHHOE OBECIIEYEHUME I'HA

OcHognas tumepamypa:

1. Xummenn6may Jl. [Ipuknagnoe HenmMHEHOE MporpamMmMupoBanue. — M.: Mup, 1975. — 534 c.

2. Mapwrii C.I1. Kypc BerancnurensHbix MetooB. — HoBocubupek, CO PAH, 2016 — 531 c.

3. Kocapes B.U. 12 neknwii o BEIYUCIUTENHHON MaTeMaTHKe (BBOAHBIN Kypc). — M.: @usmarkuura, 2013
—240c.

4. Knaccuveckne U COBPEMEHHBIE METO/IbI TEOPHH aBTOMATHYECKOTO YIIPABJICHHs. YYeOHUK B 5-TH T.; 2-€
u3M., nepepad. u mom. / [lox pen. K.A. ITynkosa, H.JI. Erynosa. — M.: U3narensctBo MI'TY um. H.D.
baymana, 2004.

5. I[lynkoB K.A. MoaenupoBaHre U UCIIBITAHUE CUCTEM aBTOMAaTHYECKOTO YIIpaBiIeHUs. Yd. mocooue. —
M.: PY]IH, 2014. — 98c.

6. Craructuueckue MeToj sl ananuza: [yueo. mocooue] / M. C. [llopoxosa, H. B. Kucnsk, O. C. Mapues;
M-Bo oGpa3zoBanus 1 Hayku Poc. @enepamnun, Ypan. ¢peaep. yu-T. — ExarepunOypr: U3nso Ypan. yH-Ta,
2015. — 300 c.
https://elar.urfu.ru/bitstream/10995/36122/1/978-5-7996-1633-5 2015.pdf?ysclid=14u2yjs8u4979510421



7. lopsiunoga, E. P., I1ankos, A. P., [Tnaronos, E. H. [Ipuknagasie MeTOAbI aHATN3a CTAaTUCTUYECKUX
naHHbIX [Tekcr] : yueb. mocobue / E. P. TopsuHoBa, A. P. [1ankos, E. H. Ilnatonos ; Ham. uccnen. yH-1
«BpIcias mKkosaa s3koHOMUKH». — M.: M3a. nom Beiciieit mkonsl skoHomuku, 2012. — 310, [2] ¢. — 1000
9K3. — 978-5-7598-0866-4 (B 00:1.). book.dvi (hse.ru)

8. Carron Puuapn C., bapro Duapro I. O0yuenue ¢ nmoakperienneM = Reinforcement Learning. — 2-e
uznanne. — M.: JIMK mpecc, 2020. — 552 ¢. — ISBN 978-5-97060-097-9.

9. Pozen6narrt, ®. [lpunuumns! HefiponuHamuku: [lepuenTpoHs! 1 Teopus MeXaHM3MOB Mo3ra = Principles
of Neurodynamic: Perceptrons and the Theory of Brain Mechanisms. — M.: Mup, 1965. — 480 c.3.
A.H.Bacunnes, I.A.TapxoB. HelipocteBoe moaenupoBanue. [Ipunuumnsl. Anroputmsl. [Ipunoxenus. CII6.:
W3zn-so [onurexn. Yu-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.TapxoB. Heiiponnsie cetn. Moaenu u anroputmel. M., Panqnorexuuka, 2005. (Hayunas cepus
"HeiipoxommbroTepsl 1 ux npumenenne", pea. A.M.Ianymkun. Ku.18.)

12. MacnennukoBa, O. E. OCHOBBI HCKYCCTBEHHOTO MHTEIJIEKTa [ DNEKTPOHHBIN pecypc]: yued. mocodue /
O. E. MacnennukoBa, W. B. I'aBpunosa. - 2-e uzn., crep. - M.: ®JIMHTA, 2013. - 282 c. - [SBN
978-5-9765-1602-1. http://znanium.com/bookread.php?book=465912

13. UadopmarimoHHbie TEXHOJIOTHN U cucTeMbl: Yueb. mocobue / E.JI. denorosa. - M.: U]] DOPYM:
HUII Uadpa-M, 2013. - 352 c.: wir.; 60x90 1/16. - (Beicmiee oO6pazoBanue). (nmeperuier) ISBN
978-5-8199-0376-6, 500 k3. http://znanium.com/bookread.php?book=374014

14. OcHOBBI MOCTPOEHHUS aBTOMAaTU3UPOBAHHBIX MH(GOPMAIIMOHHBIX cucTeM: YueOHuk / B.A. I'Bo3zena,
N.1O. JlaBpentsena. - M.: U]l ®OPYM: HULL Undpa-M, 2013. - 320 c.: un.; 60x90 1/16. -
(ITpodeccumonanbroe obpazoBanue). (neperwier) ISBN 978-5-8199-0315-5, 2000 k3.
http://znanium.com/bookread.php?book=392285

15. Paquenko U.A, Hukomaes M.H. Texnonoruu u undpactpykrypa Big Data. — CI16: YauBepcutet
NTMO, 2018. — 52 cMicrosoft Word - BigData Radchenko final.docx (ifmo.ru)

16. Teopernueckuit MuanMyM 1o Big Data. Aunanun blu, Keaner Cy
https://pps.kaznu.kz/kz/Main/FileShow/2016766/102/446/12258/N6paeB %20l ynama-I"apun%20Amumep%o
20Epuxxanosuy/2020/1

17. I'pac/l. Data Science. Hayka o gannasix ¢ Hyms: Ilep. ¢ anr. - 2-e u3a., nepepad. u gom. - CII6.:
BXB-IlerepOypr, 2021. - 416 c.: un. ISBN 978-5-9775-6731-2
Data-Science-Nauka-o-dannyh-s-nulya RuLit Me 652328.pdf
Hononnumenvnas aumepamypa:

1. baxsanos H. C., XKunkos H.I1., Ko6enbko .M. Uncnennsie metoasl. — M.: Hayka, 1987.

2. BacunbeB @.11. Meroas! ontumuzanuu. — M.: ®@axropuan IIpecc, 2002. — §24c.

3. Kynpssues JI.JI. Kypc maremaruueckoro ananuza. T.1, T.2 -M., 2006.

4. ®uxrenronsi] ['M. Kypc nuddepennranbHOro 1 HHTErpalbHOTO UCUYHCIICHUs: Yuel. mocodue. B 3 T.
2003, 2006.

5. Konmmoropos A.H. DnemenTs! Teopun QPyHKIMN ¥ PYHKITMOHAIBHOTO aHAIU3a. - 7-€ U3, - M.:
dusmaraurt, 2004, 2006 - 572 c.

6. Uneun B.A., Kum I 1. Jluneiinas anreOpa u aHanuTHIeckas reometpus. YueOHuk. - M.: U3n-Bo
MI'Y, 2007 - 400 c.

Pecprbl MHd)OpMCZL;UOHHO-meﬂeKOMMyHMKaL}LlOHHOIZ cemu «HHmepHem»:

1. ObC PY/IH u croponnne ObC, kK KOTOPbIM CTyAEHTbl YHUBEPCUTETA UMEIOT AOCTYN Ha OCHOBAaHUU
3aKJIFOUEHHBIX IOTOBOPOB

- OBC «YHuBepcuteTckas 6ubmmoTeka onnan» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBC «KoHcynbranT cTynentay www.studentlibrary.ru
- OBC «Jlanb» http://e.lanbook.com/
2. ba3bl JaHHBIX ¥ IOUCKOBBIE CUCTEMBI
- QIIEKTPOHHBIN (POH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOM JoKymeHTaruu http://docs.cntd.ru/
- mouckoBas cuctema Auzaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBnas 6a3a manasix SCOPUS http://www.elsevierscience.ru/products/scopus/



Yuebno-memoouueckue mamepuansl 051 camocmosamensHol pabomsi 00yUarOWUXCcsa NPU NOO20MOKe K
coaue I'D u/unu gvinonnenuu BKP u noocomogke pabomul k 3awume *:

1. Meroauueckue ykazanus 1o BeinoiaHenuto u opopmienuo BKP o OIT BO «Data Science u mugpoast
TpaHchopManus».

2. IMopsinox npoBepku BKP Ha 00bEM 3aMMCTBOBaHMI B CUCTEME «AHTHILIATAAT.

3. lMopsnok nmposenenust [ A no OIT BO «Data Science u mudpoBast Tpanchopmans» ¢
ucnonb3oBanueM J[OT, B T.4. mporeaypa uACHTUPHUKAIIMN JIXIHOCTH BBITYCKHHUKA.

* - Bce y4eOHO-METOMYCCKUE MaTEPHAIIBI JJISI CAMOCTOSTEIILHOM PabOTHI 00yJalONUXCs pa3MeNIatoTCs B
COOTBETCTBUHU C JIEHCTBYIOIINM nopsiakoM Ha ctpanuiie TUA B TYUC!
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