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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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

COBPCMCHHBIX 00BEMOB JaHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

- HpI/I06p€TCHI/IC CTYACHTAMH HABBIKOB aJallTallui H3BCCTHLIX AJTOPHUTMOB K OonpIIMM Oo0BEMaM

MaHHBIX.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2 Nmeer npeacrapieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBAThH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIEHOMY POCTY U PYKOBOJICTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIIHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(pECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO

BOCHPUHUMAS couuajbHbIe, 3THUYECKUE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHATLHON
JesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymectBiaATh  3ddeKkTuBHOE
yhnpaBieHue pa3paboTKOH  MPOrpaMMHBIX  CPEICTB U
MIPOEKTOB

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- COBPCMCHHBLIC aJITOPUTMbI MAIIUHHOTO O6y‘I€HI/I$I U UX ajaanTtanvu K aHaJIui3y OOJNBIINX 00BEMOB

MaHHBIX.
YMETh:

- IPUMECHATDH AJITOPUTMbI U MMOAXOAbI MAIIMHHOT'O 06y‘-IeHI/I$[ B YCJIOBHAX COBPEMCHHOI'O CTPOCHUA U

00BEMOB JaHHBIX.




BJIAJIETh:

- (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 Jluporeneparus 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 PainTex 2 2
11 Pexnamublie TeXHOIOTUU 2 2
Hroro yacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.e.

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 OWM3HECA C KIMEHTOM M B ONTHUMH3AIMHM PacxofoB OusHeca. O030p oTpaciew,
HanOoJiee AaKTUBHO HMCHOJB3YIOIMX MammHHOe oOydenue. [lpumepsl npyrux cdep OusHeca u
UCIIOJIb30BaHMS HAYK O JIAHHBIX B HUX.

2. PexomenmarenbHbIe CUCTEMBI U IIOUCK

bazoBbie pelieHHMsT Ha OCHOBE TIOMYISIPHOCTEH W KOJUIA0OpAaTWBHOW (WIBTpAllUK, pazIudne
MOCTAaHOBOK 3a/1a4d, TMOpuUIHbIe MeTonbl. HelpoceTeBble MOAXOABI K PEKOMEHIALMAM W IIOHCKY.
MeTpuKH BOBJICUCHHOCTH, TOYHOCTH M pa3Ho0oOpa3us. Banuganns Ha UCTOPHUECKUX JAHHBIX U IPU
BHEJPEHHUH aJTOPUTMOB.

3. llenooOpa3oBaHne HA OCHOBE JAaHHBIX U MPOTHO3UPOBAHUE CIIPOCA




ba3oBas wuzmes OLEHKM »HIACTMYHOCTH cCIpoca IO II€HE, pa3idyue II0CTAaHOBOK 3ajadu
eHooOpa3oBaHusl B cllyyae OTPaHMYCHHOTO W AMHAMUYECKH MEHSIOIIETOCS NPEIJIOKEeHUs, 0030p
pelIeHni ¢ MOMOIIbIO MAIIMHHOTO 00Y4eHUsI, POJIb IPOTHO3UPOBAHUS CIIPOCa B IIEHOOOPAa30BaHNUU U
JIOTUCTHKE, Pa3IMYUe MEXIY CIIPOCOM Ha MaTepuabHble U HU(PPOBBIC TOBAPHI U YCIYTH.

4. CkopuHr

Kitaccnyeckast 3amaya OLIGHKH BEPOSTHOCTH JedoiTa, OCOOCHHOCTH IMOCTAHOBKM W BaJMAAINH,
MOMYJISIPHBIC TTOJXO/bI, CKOPHHI MOIICHHHKOB, CKOPHHI CKJIOHHOCTH KJIHEHTa K MPOM3BOJIBHOMY
JeiicTBUIO (Ha IPUMEpPE OTTOKA).

5. JImporenepauus

[TocTpoeHre peKIaMHBIX CETMEHTOB Ha OCHOBE IPAaBWJ, PACHIMPEHHE W CYKCHHE CETMEHTOB C
nomoinkto look-alike momeneii, positive-unlabeled learning, TapreTupoBanue peKJIaMbl ¢ TOMOIIBIO
MPOTHO30B BEPOSITHOCTH LIEJIEBOTO JICHCTBUSI.

6. HpI/IOpI/ITI/I?)aLII/IH I/IHBCCTI/H_H/II\/’I " onTUMH3aluA pacxoa0B IIPONU3BOACTBA

JlerekTupoBaHHE aHOMaJMi  (TPUMEPHI: YTEYKH DJICKTPOIHEPruH, (pOMOBBIE  MPOAAKH,
NpEeTUKTUBHOE 0OCiykuBanue). ONTUMH3aLKsg MapKeTHHIOBBIX pacxomoB. Onrtummusaims padboThl
MepcoHalia ¥ MPOLECCOB B KOMIIAHWH. YIIPaBJICHUE MOTHUBAIMEH M YMCICHHOCTHI0. Business process
mining. ABTomaru3zaiusi pabotel ¢ omomipto deep learning. Yar-6otel 1 LLM. Apromaruzamus c
nomorisio Computer Vision.

7. Texexom

[MnanupoBaHue pa3BUTHs ceTH, OJIOKUPOBKA ClIaMa, MPOJBIKEHUE YCIYT U yAepKaHUe KIHEHTOB B
B2C u B2B cermenTax. Pureiin u e-commerce: peKOMEHIAIIMH, TPOTHO3 CIpOca, IIEHO00pa30BaHue,
ynpasienue nepconanom (Workforce management).

8. banku u FinTech

[Tpouecc BbIauM KpeAUTOB (CBSI3b PHUCKOB, JUMHUTOB U CTaBOK, THUIBI KPEIMHTHIX MPOAYKTOB U
0COOCHHOCTH 3aja4), IPUMEHEHHE MAIIMHHOTO O0y4YeHUsl JUIsl IPOABIKEHHUS (DUHAHCOBBIX YCIYT U
paboThl C JOSUIBHOCTBIO KJIMEHTOB, MALIMHHOE OOyueHHE B YHPAaBICHHU JIMYHBIMU (pUHAHCAMHU U
WHBECTULHSAMHU.

9. IIpOMBIILIEHHOCTh U CEJIBCKOE XO35HCTBO

Onrtumu3anus pacxogoB IpU MPOHU3BOJICTBE, MPEAUKTUBHBIC PEMOHTHI M TIPEIUKTHBHOE YCTPaHEHUE
neeKTOB POU3BOJICTBA, aBTOMATH3AIINS PA0OTHI IEPCOHATIA.

10. PaiinTex

IlenooOpa3oBaHNe B TAaKCH, KUKIIEPHHIE€ M JIOCTABKE, MIPOTHO3 OXKHJIAEMOIO BPEMEHM HPHUOBITHS,
NPUMEHEHHE MAITMHHOTO O0YYEHUS JUIS YITyUYIICHHS OTb30BaTEIILCKOTO OIIBITA.

11. PexyaMHBIE TEXHOJIOTHHA

Undpacrpykrypa mis nokasa digital pexiaMbl 1 onTUMU3aLUsl OTKPYTKHA PEKJIaMbl HA CBOEM M Ha
BHEIIHEM WHBEHTape, peKiaMa Ha TEJICBUACHUM, TEIEMapKeTUHI M Hapy)KHas pekjama - OLIeHKa
3¢ GEKTUBHOCTH M ONTHUMH3ALMS UHBeCTHLMH. Menua: nepcoHalbHbIe PEKOMEHAAMN KOHTEHTa B
BUJIEO- U ay[UO- CTPUMMHIE, PEKOMEHIAIMU TEKCTOBOTO KOHTEHTA, TPYAHOCTH OLIEHKM MHBECTHLIUI
B KOHTEHT, PeKJIAMHbIE MEXaHUKH HA OCHOBE computer vision ¥ reHepaTuBHBIX MOJEIICH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



s npakTUYECKUX 3aHATHIA:
Kommbrotepnsiii kinace. Kaxapiit KOMIbIOTEp TOMIKEH UMETh BbIxoJ B HHTepHeT U 110 mist
MOJKITIOYEHHS K yIaIEHHBIM CepBEpaM.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
®don xadenpsr:
1.MeTozbI U cpeacTBa BHIYUCIICHHN C 00beKTaMH. ANITUIMKATUBHBIC BEIYUCIUTEIBHBIC CHCTEMBI
[Tekcr] : [yue0. mocobue s By3oB] / B. . Bonbsdenraren ; H-T akTyansHOTO 00pa3oBaHHs
<IOpHupoP-MI'Y>, Kad. nepcreKTHBHBIX KOMITBIOTEPHBIX HCCIE0BaHUN 1 WH(POPMALIMOHHBIX
texHonoruii .— M. : JurlnfoR, 2004 .— 789 c. — (KommnbroTepHble Hayku U HHQOpMAIOHHBIE
TexHojorun). - 2000 3k3. - ISBN 5-89158-100-0 (B mep.) .
2.KomOuHatopHas JIoTHKa B IPOrpaMMUpPOBaHUH. Berurcienus ¢ o0bekTaMu B IpuMepax U 3a1adax
[Tekct] : [yueb. mocobue mis By3os] / B. O. Bonedenraren ; HOY Mu-T AkTyansHOro o0pasoBaHus
"FOpHUupoP-MI'Y, Kad. nepcreKTHBHBIX KOMIIBT. UCCIEA. ¥ UH)OPM. TEXHOIOTHH .— 3-€ U3, 01l ’
niepepab. — M. : Un-1 "FOpHUudoP-MI'Y, 2008 .— 384 c.

JomnonHurensHas aureparypa
®oHp kadeapsr:
1.ITapannensHOE MPOrpaMMHUPOBHUE MHOTOIIOTOYHBIX CUCTEM C paszaensieMoil mamsTeio [Tekct] : yueb.
nocobue s By3oB / A. I. TopmacoB .— M : @usmarkuura, 2014 .— 208 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

https://www.coursera.org/specializations/big-data-engineering - crienuanu3anus u3 5 Kypcos,
MOCBANIEHHAS TeMaTHKe 00pabOTKM OOJIBIIHX TAaHHBIX.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

- Komnsrorepusiit knace. Kaxxaplii KOMIIbIOTEp AOKEH UMETh BBIXOA B UHTepHET U [10 ans
MOJKITIOYEHHS K yIaIEHHBIM CepBEpaM.

- Ynanéuneiiit Hadoop-knactep. Ha knacrepe nomken ObITh pa3BepHyTa nociensis sepcust Cloudera
Manager, B KOTOpbIH Hy>kHO BcTpouTh Takue ceppucbl: HDFS, YARN, Spark2 on YARN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

YcnemHoe ocBoeHHE Kypca TpeOyeT OONBINON CaMOCTOSTENBHON pa0oThI CTyneHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomuMoe Bpemsl Juis paboThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- IpopaboOTKy y4eOHOro MaTepuana;
- IOATOTOBKY OTBETOB HA BOMPOCHI, IPETHA3ZHAYEHHBIX JIJISI CAMOCTOSTENIEHOTO U3YUYEHHUS;
- I0Ka3aTeJIbCTBO OTAENBHBIX YTBEPKICHH, CBOMCTB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJCTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIIHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO

BOCIPUHUMAS couuajbHbIe, 3THUYECKUE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE pa3Indus

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTLHOU
JesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,
po(eCCUOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymectBiaATh  3ddeKkTuBHOE
yhnpaBieHHe pa3paboTKONH MPOrpaMMHBIX — CPEICTB U
MPOEKTOB

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «MamuHHOE 06yquI/Ie Ha IPAKTHUKE» O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

- COBPCMCHHBLIC aJITOPUTMbI MAIIUHHOTO O6y‘I€HI/I$I U UX ajaanTtanuvu K aHaJIui3y OOJNIBIINX 00BEMOB

JIAHHBIX.
YMeETh:

- IPUMECHATDH AJITOPUTMbI U IMOAXOAbI MAIIMHHOI'O 06y‘-IeHI/I$[ B YCJIOBHAX COBPEMCHHOI'O CTPOCHUA U

00BbEMOB JaHHBIX.
BJIAJETh:

- (l)peﬁMBOpKaMI/I U aJirOpuTMaMu pacripeACICHHOIO MalIMHHOIO 06y‘leHI/I$I B YCJIIOBUAX OONBIIUX

MaHHBIX.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

1. Kakue cmocoObl MOCTpOEHUS PEKOMEHJATeNbHBIX cucTeM Bwl 3Haere? Kparko omummre cyTh

KaXXJ10Ir0 U3 HUX.

2. O6p360TKa CCTCCTBCHHOI'O A3bIKA: IIPUMCPEI 3a1a4, dTallbl pCHICHUA 3a/1a4 CCTCTCTBCHHOTO A3bIKaA.

3. OOpaboTka €CTECTBEHHOTO S3bIKA:

KOHTCKCTHO-3aBUCUMbIX I'PaAMMATHK.

NOPpUMCHCHUC PCTYIISIPHBIX, KOHTGKCTHO—CBO6OILHLIX nu

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst



[ToAroTOBUTH BBICTYNJICHUE IO OAHOW M3 TEeM JICKLHH, HMCHONb3ys JOMOJHHUTENbHBIE HCTOYHHKH
uHpopmauuu. Ilpu moAaroroBke marepuana ymop JAeiaTh HA OCHOBHBIE OTKPBITHS, TMOBIHMSABIIUE Ha
o0pa3oBaHNE U pa3BUTHE HAyKH MH(POPMATUKU U €€ Pa3ZeiioB, a TAKXKe PACCMOTPETh BKJIA/l OTAEIbHBIX
YYEHBIX B HayKy HH(OpMaTHKa U €€ pa3aeIioB.

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJId 3K3aMCHaA:
1. HpI/IOpI/ITI/I?)aLII/IH I/IHBCCTI/II.H/IEI " onTuMH3anua pacxoaoB IIPOU3BOACTBA.

2. JlerektupoBaHME aHOMaJui (OPUMEpPBI: YTCUKH OJIEKTPOSHEPTHH, (PONOBBIE TMPOAAXKH,
IPEANKTHBHOE 00CITyKHBaHUE).

3. OnTuMu3anys MapKeTHHTOBBIX PacXo/I0B.

4. Ontummsanus pabOTHl IEpCOHANa M IIPOLECCOB B KOMIIAHWH. YIPABICHHE MOTHUBALUEH H
YHCICHHOCTHI0. Business process mining.

5. ABromaru3zanus padoTsl ¢ nomouisio deep learning. Yar-6oter 1 LLM. ABTOMaTH3a11sI C TOMOIIBIO
Computer Vision.

6. Uudpactpykrypa mis nokasa digital pexiiaMbl U onTUMU3AIUS OTKPYTKH pekiambl. [ImanupoBanue
pa3BUTHs ceTH, OJNIOKMPOBKA cliama, MPOABWKEHHE YCIyr W yruepkaHue kinuentoB B B2C u B2B
cerMeHTax. Pureiln um e-commerce: peKoMeHAAIMH, IPOTHO3 CIpPOca, IIEHO0Opa3oBaHKe, yIpaBlIeHHE
HEPCOHAJIOM.

7. IlocTpoeHne peKIIaMHBIX CErMEHTOB Ha OCHOBE IPaBWII, PACHIMPEHUE W CY)KEHHE CETMEHTOB C
nomo1nkto look-alike Mmoneneii, positive-unlabeled learnin.

8. Ponp mporuo3upoBaHus cripoca B IEHOOOPA30BAHUM M JIOTUCTUKE, pa3lIndyue MEXIY CIPOCOM Ha
MarepualibHbIe U IH(POBBIC TOBAPHI H YCIIYTH.

9. ba3oBble pelIeHUs Ha OCHOBE MOMYJSPHOCTEH M KOJUIAOOPATUBHOW (QHUIBTpALlMM, PpazINune
MOCTAHOBOK 3aJ1a4M, THOPHUIHBIE METO/IBI.

10. TIpumepsr apyrux cdep On3HECa U UCTIONB30BAHUS HAYK O JAHHBIX B HUX.
11. OnTuMu3anusa B3aUMOIEHCTBHUS C KIIMEHTOM.

buner Nel
1. Madpactpykrypa as nokasa digital pekiiaMbl 1 ONTHMU3AIINST OTKPYTKH PEKIIaMBbl.
2. OnTuMu3anys MapKETHHTOBBIX PACXO/IOB.

Buner Ne2
1. OnTuMu3anus paboThl TIEpCOHANA U TIPOIIECCOB B KOMITAHWH.
2. OnTuMusanms B3auMOIEHCTBHUS C KINEHTOM.

Kpurepun onennBanus
Ornenka "O1uuno" (10) BBICTaBIISIETCS CTYNIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "Otanuno" (9) BeICTaBIAETCS CTYACHTY, MOKa3aBLIEMy CBOOOAHOE OIEPUPOBAHUE 3HAHUSIMH
y4eOHOM porpaMMbl JUCLUIUINHBI, BBIIIOJTHEHHE 33JaHUI TBOPYECKOTO XapaKTepa.
Onenka "Otauuno" (8) BhICTABISIETCS CTYIEHTY, OKa3aBLIEMYy BiaJicHHE MPOrPaMMHBIM y4eOHBIM
MarepualioM C HaJIW4YMEM HECYIIECTBEHHBI OIIMOOK B AECHCTBHAX, CAMOCTOSATENILHO HCIIPABIISIEMBIX
YYaLIMCS.
Onenka "Xopomo" (7) BBICTaBISETCS CTYJACHTY, €CIM OH TBEPAO 3HACT MaTepuas, TPaMOTHO U TIO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka "Xopomo" (6) BBICTABISETCS CTYICHTY B CIIy4ae €CIM OH OCO3HAaeT BOCIIPOM3BEICHUC
IPOrpaMMHOTO y4eOHOro Marepuaja, B TOM 4YHCI€ M PA3IUYHOM CTENEHH CIOXHOCTH, C
HECYILIECTBEHHBIMH OIIMOKAMU, 3aTPYIHEHHS B TPUMEHEHUH OTACIbHBIX HABBIKOB.
Omnenka "Xopomo" (5) BBICTABIISIETCS] CTYJIEHTY €CJId TEOPETUYECKOE COAepXaHHe OCBOCHO HE
MOJTHOCTBIO, HEKOTOPBIE MPAKTHYECKHE HABBIKU C(POPMUPOBAHBI HEAOCTATOUYHO, B HEKOTOPBIX CIIydasx
OBUIN JTONYIICHBI OIITHOKH.



Onenka "YmomineTBopuUTenbHO" (4) BBICTABISACTCS CTYACHTY, IOKa3aBlIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH BJIJCET OCHOBHBIMU pa3lelaMd Yy4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yu4eHHs 1 MOXET MPUMEHSATh NOITy4YeHHbIC 3HAaHUA 10 00pa3ily B CTAaHIAPTHOM CUTYyaIlUH.

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

Onenka "HeynoBnerBoputenbHo" (2) BBICTAaBISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OoiblIeil yacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MIPAKTHUECKUX 3a/1au.

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

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

[Ipu mpoBeneHUH yCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OwieTy Ha YCTHOM OJK3aMEHE HE JOJDKEH IPEBbIIIAaTh OIHOTIO
aACTPOHOMMYECKOTO Yaca.



