degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: MamrHHoe 00y4deHHe Ha IPaKTHKE
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: B.B. Kantop, npenogaBatenb

[Iporpamma obcyxieHa Ha 3acefjanni KadeIpbl aArTOpUTMOB U TEXHOIOTHI TiporpamMupoBanus 02.04.2024



AHHOTANMA

Kypc mnst cTyneHTOB M NpogecCHOHAIOB, KOTOPbIE XOTSAT OBJIAAETh HABBIKAMH MAIIMHHOTO OOYy4YeHHUS U
NPUMEHATh WX Ha mpakTtuke. Ha kypce OymyT mOAPOOHO PacCMOTPEHBI OCHOBHBIE METOABI MAIIMHHOTO
00y4eHUsl, TMPUBEICHBI IMPUMEPbl WX HCIOJIb30BaHUS B PA3NIMYHBIX IPUIOKEHHAX M IPEACTABICHBI
npaktruyeckue 3aaanus. Ocoboe BHUMaHHE YIEICHO BBHIOOPY NMPH3HAKOB, PETYISIPU3ALNHE MOJENIEH, paboTe ¢
HecOalaHCUPOBAHHBIMH JJAHHBIMH M YIPaBJICHUIO olMOKamu. MammHHoe o0yueHre HaxOoMuT Bce Oolbliee
NPUMEHEHHE B CEIIbCKOM XO3SICTBE, B OWM3HECE, MO OTPacisiM, B peKiaMe W T.J., HO3BOJSS YIYYIIUTh
HPOU3BOAUTEIBHOCTD U 9P(PEKTHBHOCTD PA3IMYHBIX IPOLIECCOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- 00yYUTh CTYICHTOB OCOOCHHOCTSIM pabOThl C alTOpPUTMAMH MAIIMHHOTO OOYYEHHS B YCIOBHSAX
COBPEMEHHBIX 00BEMOB JTAaHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

- TpUOOpeTEeHHe CTYICHTaMH HAaBBHIKOB AJalTallid W3BECTHBIX aJTOPUTMOB K OONBIIMM OO0BEeMaM
MaHHBIX.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-2.1 ®opmynupyer B pamMkKax 0003HAUEHHOH MPOOIEMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4YHYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh LIAroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud NpPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €r0 BHITTOTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opranu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6 Criocoben BbIOupath u (M) OIIK-6.3 CrocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
pa3pabaThIBaTh MOAXOBI K PEIICHHUIO TUIIOBBIX |METOJBI IPH PEIICHUH HOBBIX 33J1a4, IPUMEHSS 3HAHHS W3
1 HOBBIX 33734 B 00acT HHQOPMATUKU U pa3IuyHBIX 001acTell HayKu (TEXHHUKH)
BBIYHCITUTEIHON TEXHHUKH, yIUTBIBAS OIIK-6.4 BnageeT aHAIMTUYCCKUMH U BBIUHCIMTCILHBIMH
0COOCHHOCTH U OTPaHHYCHHS Pa3IINYHBIX METOJAMH PEIICHHUS, IOHMMAET U YUYUTHIBACT Ha IIPAKTHKE
METONOB pELICHNA TPaHULIBI IPUMEHUMOCTH MOJIyYaeMbIX PEIICHUH
OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOPETATH,
pa3BUBaThH u IPUMEHSTh MaTeMaTH4YecKue,
€CTECTBCHHOHAYYHbIE, COIIMATIbHO-9)KOHOMHYECKHE |

npodeccroHanbHbIe 3HAHUA IJI PEIISHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEKIMCHUILIMHAPHOM KOHTEKCTE




3. IlepedeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yU€eHHsI MO JUCHHUILIAHE (MOTYJII0)

B pe3ynbrare 0CBOCHHS AUCIUILTHHBI 00yYaIOIINECs TOIKHBI

3HATE:
- COBPEMEHHbIC aJTOPUTMBI MAIIMHHOTO OOYUYCHHs W MX aJanTallid K aHajau3y OOJbIINX 00bEMOB
JIAHHBIX.

YMETh:
- IPUMEHSTh AJITOPUTMbI U TOJXOABI MAIIIMHHOTO OOYUYEHHS B YCJIOBUSX COBPEMEHHOIO CTPOCHHUS W
00BEMOB JTaHHBIX.

BIAJIETh:

- (peiiMBOpPKaMH U aNrOPUTMaMM PACIpPEIeTCHHOTO MAIIMHHOTO OOy4eHHs B YCIIOBHAX OOJIBIINX
JAHHBIX.

4. Coaep:xanue TUCUMILIUHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bgenenne 3 3
2 PexomeHnnaTenpHbIe CHCTEMBI U TIOUCK 3 3
3 LenooOpa3oBaHue Ha OCHOBE NAaHHBIX U 3 3
MIPOTHO3UPOBAHHUE CIIpOCca
4 CxopuHr 3 3
5 JIuporeneparus 3 3
6 [Ipropuruzaums VHBECTULIAN u 3 3
ONITUMU3ALMSI PACXOI0B MPOU3BOACTBA
7 Temexom 3 3
8 banku u FinTech 3 3
9 [TpOMBILIIEHHOCTD U CENBbCKOE XO3SIICTBO 2 2
10 PaiinTex 2 2
11 Pexnamublie TeXHOIOTUU 2 2
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Beenenue

HamoMuHanue OCHOB MAalIMHHOTO OOydYeHHs, 0030p NPUMEHEHHH MAIIMHHOTO OOydYeHHs BO
B3aMMOJICHCTBHM OW3HECA C KIMEHTOM M B ONTHUMH3AIMHM pacxofoB OusHeca. O030p oTpaciei,
HanOoJiee AaKTUBHO HMCIHOJNB3YIOIMX MammHHOe oOydenue. [lpumepsl npyrux cdep OusHeca u
UCIIOJIb30BaHMS HAYK O IJAHHBIX B HUX.

2. PexomenmarenbHbIe CUCTEMBI U IIOUCK




bazoBbie pelieHHMsT Ha OCHOBE TIOMYISIPHOCTEH W KOJUIA0OpATWBHOW (WIBTpAllUK, pazIudne
MOCTAaHOBOK 3aJa4d, TMOpUIHbIe MeTonbl. HelpoceTeBble MOAXOABI K PEKOMEHIALMAM W IIOHCKY.
MeTpuKH BOBJICUCHHOCTH, TOYHOCTH M pa3Ho0oOpa3us. Banuganns Ha UCTOPHUECKUX JAHHBIX U IPU
BHEJIPEHHUH aJTOPUTMOB.

3. LlenooOpa3oBaHne HA OCHOBE JAaHHBIX U MPOTHO3MPOBAHUE CIIPOCA

bazoBas wupaes OLEHKM 3JacTHYHOCTH CIpoca IO I€HE, pas3indde TOCTAHOBOK 3a/ladd
[IEHOOOpa30BaHMs B CIy4ae OrPAaHWYEHHOTO M JWHAMUYECKH MEHSIOIIErocs MpeaoKeHus, 0030p
PEIIEHUH ¢ MOMOIIBIO MATMHHOTO 00YYEeHHS, POJIb IPOrHO3UPOBAHUS CIIPOCa B LIEHOOOPA30BaHUU U
JIOTUCTHKE, pa3jInuyre MEX/y CIIPOCOM Ha MaTepualibHbIe U IIM(POBBIC TOBAPHI U YCIIYTH.

4. CxopuHT

Krnaccuueckas 3agada OLEHKH BEpOSATHOCTH Ae(oiTa, OCOOCHHOCTH MOCTAHOBKH M BajMAAlLlUH,
HOMYJISPHBIE TTOAXO/BI, CKOPHHI MOIIEHHHMKOB, CKOPMHI CKJIOHHOCTH KJIHMEHTa K NPOM3BOJIBHOMY
NecTBUIO (Ha IPUMEpPE OTTOKA).

5. JInnoreHnepanus

ITocTpoeHne pexIaMHBIX CETMEHTOB Ha OCHOBE IPAaBMJ, PACIIMPEHHE U CY>KCHHE CEIMEHTOB C
nomotukto look-alike moaeneii, positive-unlabeled learning, TapretupoBanue peKiiaMbl ¢ TOMOIIBIO
MIPOTHO30B BEPOSITHOCTH LIEJIEBOTO JIeHCTBUS.

6. [IpnopuTH3aius HHBECTUIIMI U ONITUMHU3AIINS PACXOJ0B MMPOU3BOJICTBA

JlerekTupoBaHME aHOMAJIMH  (IPUMEPHI: YTEUKH DJICKTPOIHEPruH, (pOmOBBIE  IMPOAAKH,
MpeauKTHBHOE oOcCiyXuBaHue). ONTUMH3ALMSI MAPKETHHIOBBIX pacxonoB. Ontumuzanus padoThI
MepcoHaJIa ¥ MPOLIECCOB B KOMIAHMU. YIIpaBJIeHHE MOTHBAIMEl 1 YNCICHHOCThIO. Business process
mining. ABromaru3zanusi pabotel ¢ nomouisio deep learning. Yar-6otst 1 LLM. Apromarusauus c
nomoitksio Computer Vision.

7. Teaxexom

[InanupoBaHne pa3BUTHs CETH, OJIOKUPOBKA CIIaMa, MPOABIKEHUE YCIYT U yAepKaHUE KIHMEHTOB B
B2C u B2B cermenrax. Pureiin n e-commerce: pekoMeHIAIMH, TPOTHO3 CIPOCa, IICHO00pa3oBaHue,
ynpasienue nepconanom (Workforce management).

8. bauku u FinTech

[Mpouecc BbImayn KpeAWTOB (CBSI3b PHCKOB, JTHUMHUTOB M CTaBOK, THIIBI KPEAMHTHIX NPOIYKTOB U
0COOCHHOCTH 3aj]a4), IPUMEHEHHE MAIIMHHOTO OOyYeHUS JUIsl IPOABIKEHHUS (DUHAHCOBBIX YCIYT U
paboThl C JOSUIFHOCTBIO KIIMEHTOB, MAIMHHOE OOyYeHHE B YIPABICHHH JIMYHBIMU (PMHAHCAMHU H
MHBECTHULHSMH.

9. IIpOMBIIITIEHHOCTH U CEIBCKOE X0341CTBO

OnTtuMu3anus pacxoioB IIPU IPOU3BOACTBE, IPEIUKTUBHBIE PEMOHTHI U IIPEJUKTUBHOE YCTPAaHEHUE
nedeKTOB IPOU3BOACTBA, aBTOMATH3aLKs Pa0OThI IEPCOHATIA.

10. PaigTex

L[eH006pa30BaHHe B TAKCH, KUKIICPUHIC U NOCTABKE, IMPOrHO3 OXKHUIAACMOI'0 BPCMCHU HpI/I6I:ITI/I$I,
MNPUMCHCHNUE MAILIMHHOT'O 06yquH;{ JUIA yITYHHICHUSA MTOJIb30BAaTCJIbCKOT'O OIIbITA.

11. PexitaMHbBIE TEXHOIOTUHA



HNudpacrpykrypa st nokasa digital pexiaMbl B ONTHMHU3AIUsT OTKPYTKHA PEKJIaMbl HA CBOEM M Ha
BHEITHEM WHBEHTape, peKiiaMa Ha TEJICBUACHUH, TCJIEMapKEeTHHI M HapyXKHas pekiaMa - OLCHKa
9} HeKTUBHOCTH M ONTHMHU3ALUS WHBECTUIMH. Menua: mepcoHalbHbIe PEKOMEH/IAIMU KOHTEHTA B
BUJICO- U ayM0- CTPUMHHTIE, PEKOMEHJAIIMU TEKCTOBOTO KOHTEHTA, TPYJAHOCTH OLIEHKU WHBECTUIHI
B KOHTEHT, PEKJIaMHbIe MEXaHUKU HAa OCHOBE computer vision ¥ TeHepaTUBHBIX MOJEIICH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

s npakTUYEeCKUX 3aHATHIA:
KommbroTepHsiit kirace. Kaxapiit KOMIIBIOTEp TOJIKESH UMETh BBIXoJ B MHTepHET U 11O s
TIOJIKITIOYECHHMS K YIaJEHHBIM CEpBEPaM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTEparypa
®doH xadenpsr:
1.MeTozbl 1 cpeacTBa BHIYNCICHUN ¢ 00beKTaMH. ANIUINKAaTUBHBIC BHIYUCIUTEIbHBIE CUCTEMBI
[Tekct] : [y4e0. mocobue mnst By3oB] / B. O. Bonbdenraren ; UH-T akTyanpHOTO 00pa30oBaHus
<IOpHuDoP-MI'Y>, Kad. nepcrneKTHBHBIX KOMITLIOTEPHBIX HCCIIEOBAaHUN 1 WH(POPMAIIMOHHBIX
texHonoruii .— M. : JurlnfoR, 2004 .— 789 c¢. — (KommnbrotepHble Hayku U HH()OpMaIIOHHBIE
texHonorun). - 2000 3k3. - [SBN 5-89158-100-0 (B mep.) .
2.KomOuHaTopHas JIOTHKa B IPOrpaMMUPOBAHUH. BeraucieHns ¢ 00beKTaMu B IPEMEpax U 3a1adax
[Tekcr] : [yue6. mocobue st By3oB] / B. O. Bonbdenraren ; HOY MH-T AKTyansHOTO 00pa3oBaHus
"FOpHUupoP-MI'Y, Kad. nepcrneKTHBHBIX KOMIBT. UCCIeA. U UHYOPM. TEXHOJIOTHH .— 3-€ u3[., JOI. U
nepepad. — M. : Un-1 "FOpUupoP-MI'Y, 2008 .— 384 c.

JlononHuTeNbHAS TUTEPATypa
®onp kadeapsr:
1.ITapamnensHOE MPOrpaMMHPOBHUE MHOTOIIOTOYHBIX CUCTEM C pa3aersieMoil mamsThio [ Tekct] : yueo.
nocobue st By3oB / A. I. TopmacoB .— M : @usmarkuwmra, 2014 .— 208 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://www.coursera.org/specializations/big-data-engineering - criequanuzanus u3 5 Kypcos,
MOCBSINEHHAS] TEMATHKE 00paOOTKH OONBIINX JTAHHBIX.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

- Kommsrorepuslii knacc. Kaxpiii KOMITBIOTEp JOKEH UMETh BBIXOA B nHTEpHeT u [10 s
TIOJIKITIOYECHHMS K YIaJEHHBIM CEpBEPaM.

- Ynanéuneiii Hadoop-kiactep. Ha knacrepe nomkeH ObITh pa3BepHyTa nocieaass sepcust Cloudera
Manager, B KOTOpBIH Hy>XHO BcTpouTh Takue cepsucbl: HDFS, YARN, Spark2 on YARN.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONbIION caMoCTOSITeIbHON paboThl cTyfaeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

- IpopaboTKy y4eOHOTO MaTepuana;
- IOArOTOBKY OTBETOB Ha BOIIPOCHI, IPEAHA3HAYEHHBIX JUIsI CAMOCTOSITEIHOIO U3YyUEHUS;
- I0KA3aTeNbCTBO OTACIBbHBIX YTBEPKICHHM, CBOUCTB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: B.B. KanTop, npenogasarens



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6 CriocoOeH BBIOUpATh U (HITH) OIIK-6.3 CnocobeH HCIOIB30BaTh HCCIEAOBATEILCKIE
pa3pabarbIBaTh MOAXOJbI K PEIICHUIO TUMIOBBIX |METOJBI MPH PEIICHUN HOBBIX 33724, MPUMCHSS 3HAHHS W3
Y HOBBIX 337124 B 00JIaCTH MHPOPMATUKH H pa3iIuyHBIX 001acTell HayKu (TEXHUKH)
BBIYHCITUTEIbHON TCXHHUKH, YIUTHIBAsI OIIK-6.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
0COOCHHOCTH U OTPaHHYCHHS Pa3INYHBIX METOJaMH PEIICHHUS, IOHMMAET U YUYUTHIBACT Ha IIPAKTHKE
METONOB pELICHNA TPaHULBI IPUMEHUMOCTH MOJIyYaeMbIX PEIICHUH
OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKue,
€CTECTBCHHOHAYYHbIE, COLIMATBHO-DKOHOMHUYECKUE u

npodeccroHanbHbIe 3HAHUS JI PEIISHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXKIMCHUILIMHAPHOM KOHTEKCTE

2. Iloka3zare/i OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCIMIUIMHB « MalIMHHOE 00yueHHEe Ha PAKTHKE) 00yYaIOIIUICS JOJIKEH:

3HATH:
- COBPEMEHHbIC aJTOPUTMBI MAIIMHHOTO OOYUYCHHs W MX aJanTallid K aHaau3y OOJbIINX 00bEMOB
JIAHHBIX.

YMeThb:
- IPUMEHSTh AJITOPUTMBI U TOJXOABI MAIIIMHHOTO OOYUYEHHS B YCJIOBHUSX COBPEMEHHOIO CTPOCHHUS W
00BEMOB JTaHHBIX.

BJIAJETh:
- (peiiMBOpPKaMHU U aJTOPUTMAMU PACIPEICICHHOTO MAIIMHHOTO OOyYeHHs B YCIIOBHSX OOJBIIHAX
JIAHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Kakue cmocoObl MOCTPOCHUA PCKOMCHAATCIIBHBIX CHCTCM Br1 3Haete? KpaTKO OIMMHIIUTE CYTb
Ka)XKJ0I0 U3 HUX.




2. O0paboTKa €CTECTBEHHOTO S3bIKa: IIPUMEPHI 3a/1a4, ITAIbl PEIICHUS 33/1a4 €CTETCTBEHHOTO S3bIKa.

3. OOpaboTka €CTECTBEHHOTO sI3bIKA: TPUMEHEHHE PETYISPHBIX, KOHTEKCTHO-CBOOOJHBIX U
KOHTEKCTHO-3aBHCUMBIX TPAMMATHK.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[ToAroTOBUTH BBICTYIJICHHWE IO OAHOW M3 TEeM JICKLHH, HMCHONb3ys JOMOJHHUTENbHBIE HCTOYHHKH
uHpopmauuu. Ilpu moAroroBke Marepuana ymop JAeiaTh HA OCHOBHBIE OTKPBITHS, MOBJIHMSABIIKE Ha
o0pa3oBaHNE U pa3BUTHE HAyKH MH(POPMATUKU U €€ Pa3ZelioB, a TAKXKe PACCMOTPETh BKJIA/ OTAEIbHBIX
YYEHBIX B HayKy HH(OpMaTHKa U €€ pa3aeIioB.

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJId 3K3aMCHA:
1. HpI/IOpI/ITI/I?)aLII/IH I/IHBCCTI/H.H/IEI " onTUuMH3anua pacxoaoB IIPOU3BOACTBA.

2. JlerektupoBaHME aHOMaJui (OPUMEpPBI: YTCUKH OJIEKTPOSHEPTHH, (PONOBBIE TMPOAAXKH,
MPEANKTHBHOE 00CITyKHBAaHUE).

3. OnTuMu3anys MapKeTHHTOBBIX PacXo/I0B.

4. Ontummsanus pabOTHl IEpCOHANa M IPOLECCOB B KOMIIAHWH. YIPABICHHE MOTHUBALUEH H
YHCIEHHOCTHI0. Business process mining.

5. ABromaru3zanus padoTsl ¢ nomoursio deep learning. Yar-6oter 1 LLM. ABTOMaTH3a1MsI C TOMOIIBIO
Computer Vision.

6. Uudpactpykrypa mis nokasa digital pexiiaMbl U onTUMU3AIUS OTKPYTKH pekiiambl. [ImanupoBanue
pa3BUTHs ceTH, OJNIOKMPOBKA criama, MPOABWKEHHE YCIYyr W yruepxkaHue kinuentoB B B2C u B2B
cerMeHTax. Pureiln um e-commerce: peKoMeHAAIMH, IPOTHO3 CIPOCca, IIEHO00Opa3oBaHKe, yIpaBlIeHHE
HEPCOHAJIOM.

7. IlocTpoeHne peKIaMHBIX CErMEHTOB Ha OCHOBE IPABWII, PACHIMPEHUE W CY)KEHHE CETMEHTOB C
nomo1nkto look-alike Moneneii, positive-unlabeled learnin.

8. Ponp mporuo3upoBaHus cripoca B IEHOOOPA30BaHUM M JIOTUCTUKE, pa3iIndyue MEXIYy CIPOCOM Ha
MarepualibHbIe U IU(POBBIC TOBAPHI H YCIIYTH.

9. ba3oBble pelieHUs Ha OCHOBE IMOMYJSPHOCTEH M KOJUIA0OPATUBHOW (QHUIBTpALlMM, PpazInuue
MOCTAHOBOK 3aJ[a4M, THOPHUIHBIE METO/IBI.

10. TIpumepsr apyrux cdep On3HECa U UCTIONB30BAaHUS HAYK O JAHHBIX B HUX.
11. OnTMu3anusa B3aUMOIEHCTBHUS C KIIMEHTOM.

buner Nel
1. Madpactpykrypa ais nokasa digital pekiiaMbl 1 ONTHMU3AIINS OTKPYTKH PEKIIaMBbl.
2. OnTuMu3anys MApKETHHTOBBIX PACXO/IOB.

Buner No2
1. OnTuMu3anus paboThl TIEpCOHAA U TIPOIIECCOB B KOMITAHWU.
2. OnTuMusanms B3auMOIEHCTBHUS C KIMEHTOM.

Kpurepun onennBanus
Ornenka "O1uuno" (10) BBICTaBIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka "Otanuno" (9) BeICTaBISETCS CTYACHTY, MOKa3aBLIEMy CBOOOAHOE OIEPUPOBAHUE 3HAHUSIMH
y4eOHO porpaMMbl JUCLUILINHBI, BBIIIOJTHEHUE 33JaHUI TBOPYECKOTO XapakTepa.
Onenka "Otauuno" (8) BhICTABISIETCS CTYIEHTY, IOKa3aBLIEMYy BJaJlcHHE MPOrPaMMHBIM y4eOHBIM
MarepualioM C HaJIWYMEM HECYIIECTBEHHB! OIIMOOK B AECHCTBHAX, CAMOCTOSATENILHO HCIIPABIISIEMBIX
YYaLIIMCS.
Onenka "Xopomo" (7) BBICTaBISETCS CTYJACHTY, €CIM OH TBEPAO 3HACT MaTepuas, TPaMOTHO U TIO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.



Onenka "Xopomo" (6) BBICTABISETCS CTYICHTY B CIIy4ae €CIM OH OCO3HaeT BOCIIPOU3BEICHUC
IPOrpaMMHOTO y4eOHOro Marepuaja, B TOM 4YHCI€ M PA3IUYHOM CTENEHH CIOXHOCTH, C
HECYILIECTBEHHBIMH OIIMOKAMU, 3aTPYIHEHHS B TPUMEHEHUH OTACIbHBIX HABBIKOB.

Omnenka "Xopomo" (5) BBICTABIISIETCSI CTYJIEHTY €CJId TEOPETUYECKOE COAEpXaHHe OCBOCHO HE
MOJTHOCTBIO, HEKOTOPBIE MPAKTHYECKHE HABBIKU C(POPMUPOBAHBI HEAOCTATOUYHO, B HEKOTOPBIX CIIydasx
OBUIN JTONYIICHBI OIITHOKH.

Onenka "YmomineTBopuTenbHO" (4) BBICTABISACTCS CTYACHTY, IOKa3aBlleMy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH BJJCET OCHOBHBIMU pa3lelaMyd Yy4eOHOH NporpaMMbl, HEOOXOOMUMBIMH JJsl AalbHEHIIETo
00yu4eHHs 1 MOXET MIPUMEHSTh NOITy4YeHHbIC 3HAaHUA 10 00pa3ily B CTAaHIAPTHOM CUTYyaIluH.

Onenka "YnoBnerBopuTensHO" (3) BBICTABISIETCA CTYACHTY B CIydae OONBIIOrO KOJIMYECTBa HENOYETOB
Y HENPaBHJIBHBIX OTBETOB, a TAK)KE MACCUBHOM padoTe B XOJ€ 3aHATHH, MHOTHE Y4eOHbIC 3a/1aHUs He
BBITIOJIHEHBI.

Onenka "HeynoBnerBoputenbHo" (2) BBICTAaBIISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OoiblIei 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaxX OCHOBHBIX MOHATHI JUCHUIUIMHBI K HE YMEET UCIIOJIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pELICHNH TUIIOBBIX MIPAKTHUECKUX 3a/1au.

Onenka "HeynosnerBopurensHo" (1) BBICTaBISETCS CTYAEHTY, KOTOPBIH HE OCBOHI TEOPETUYECKOE H
MPAaKTUYECKOE COIEP)KaHUE Kypca, BCE BBHIIIOJIHEHHBIC yUeOHbIC 3aJaHusI COAepkKaT IpyOble OMINOKH.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH yCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha MOATOTOBKY.
Ompoc ofyuatomerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbIIIAaTh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



