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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuruiiHbl (Moaynsi) «CopeBHOBATEIbHBIM aHAIM3 JaHHBIX»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec-aHamMTHKA, YTBEPKIEHHBIM MpHKa3oM MUHHCTEPCTBA HAYKU W BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Wzyuenue aucuuminHel (Moayisi) «CopeBHOBATENbHBIN aHaIN3 JaHHBIX» O0ECIeunBaeT
NOHMMaHHE OCHOBHBIX MPUHIMIIOB NpPEACTaBICHUS U 00pabOTKM MH(OPMAIMHM B Pa3TUYHBIX
TEXHUUYECKUX M HAy4YHBIX O0JIacTAX, a Takke (QOopMHUpYyeT KOMIETEHIIMH, HEOOXOIUMbIE s
pa3pabOTKN COBPEMEHHBIX CHUCTeM OOpaOOTKH CHTHAJOB M 3BYKOB B NPUKIAJHBIX 3a7adax
MaTEeMaTUKU ¥ KOMITbIOTEPHBIX HaYK.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas aucuuruinia (MOAy/b) BKIIFOUEHA B Y4EOHBIH IIJ1aH 10 TPOrpaMMe MOATOTOBKH
OakanaBpuata 1o HampapieHuio 38.03.05 busnec-uapopmaruka, npodunbs buzHec-aHamTuTHKA
U BXOJUT B BapUaTHBHYIO 4YacTh bioka 1, ¢opmMupyemyr ydacTHHKaMu 00pa30oBaTEIIbHBIX
OTHOIIICHUN KaK JUCIUIUIMHA TI0 BBIOODPY.

Jucnunnuna (MOaynb) uzydaercs Ha 3 i 4 Kypcee B 5 nim 7 cemecTpe Ha BBIOOD, TOCTYITHA
UL TIPOXOXKAEHUST MpPU YCIOBUM YCHEIIHOrO 3aBeplIeHHs aucuuiuiiH «Machine Learning
(Mammunoe o6yuenue)» u «Deep Learning (I'my6okoe oOyueHue)».

Heab  w3ydyeHus: JMCHUIUIMHBI  (Moayhasi):  QopMupoBaHue y  CTYACHTOB
(dyHIaMEeHTANbHBIX 3HAHWN M HABBIKOB aHajm3a, 00paOOTKM M MOJEIMPOBAHUS CHTHAJIOB U
3BYKOBBIX JJAaHHBIX C IPUMEHEHHEM MaTeMaTHUYECKUX U KOMITbIOTEPHBIX METOJIOB.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— W3y4Y€HUE CXEeM BalMJaluM, 0a30BbIX JHUHUN (Oei3/1aiiHOB), HPETPEHUPOBAHHBIX
monenet (manpumep, BERT s NLP, ResNet mia CV), npunnunos apxutektyp (CNN,
Transformers), uacrpymentoB (TensorFlow, PyTorch, scikit-learn), metpuk (accuracy, F1-score,
BLEU) u ontuMuzamuu asis 00JIbIINX JaHHBIX,

— pabora ¢ TabnuuHbiMM JaHHBIMU (pandas), feature engineering, oOydueHue mopeneit
(fuHeWHas perpeccusi, IepeBbs pEIIEHUH, HEeWpoceTH), CTEKUHI, MHTEerpalnus METO/I0B
(ancambuin, transfer learning);

— ananu3 oTKpbIThiX UcTouHMKOB (GitHub, Kaggle), ontumuzanus pecypcoB (GPU na
Colab), ocBoeHHe HOBBIX JOMEHOB (HampUMep, MEIUIMHCKHE JaHHbIE), TeHepauus u
TecTUpoBaHue runote3 (A/b-TecThl, SKCIIEPUMEHTHI);

— KOMMYHUKaIUs, pacmpeeneHne 3amad, code review, yIpaBlieHHE MPOSKTaMH
(Agile/Scrum).

B pe3ysbTare 0cBOeHUsI AUCHHUILIMHBI (MOLYJI51) 00Y4YAIOLINIACS JOJIKEeH:
3HaAMmMb:

— Ppa3Hble CXE€MBbI BaTUAAIMH U YMEET IPUMEHSATh HYKHYIO;

— 3HaTh Kak coOuparh OeiznaiiH 1 pa3Hbix 3a1a4 B ML/NLP/CV;

— Kakue MpeTpeiiH MOIENH CYIIECTBYIOT U ISl KaKMX 3a]]a4 OHH T0JIE3HbI;
— o0miee noHMMaHuEe pabOThl CBEPTOUHBIX CETEH U TpaHCHOPMEPOB;

— HMHCTPYMEHTBI, KOTOpPbIE IPUMEHSIOTCS A5 peuieHus 3aaad ML/NLP/CV;
— pacmpocTpaHEHHbIE METPUKHU U KaK UX ONTUMHU3UPOBATE;

— Kak paboTarh ¢ OOJBIIMMH JJaTaceTaMH U ONITUMHU3UPOBATH CBOU KOJI;
ymembs:

— paloTaTh ¢ TaOJIMYHBIMU JaHHBIMHU, F€HEPUTh IPU3HAKH;

— 00yuaTh u TFOHUTh ML Mo/enu pa3HbIX KJIacCOB;

— IPUMEHATh CTEKUHT U T€HEpUTh (PUUM, 3aBSI3aHHbIE HA TapreT;
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— wuckath B github, Ha kaggle u B uHTEpHETE pelIeHHs MOXO0XKKUX 3a/1a4 U UCIOJIb30BaTh
ux;

— "ckJeuBaTh'" pa3HbIC PEMICHUS/TIOAXO0IbI BMECTE JUISI TOCTHKEHUS JIYUIIETO Ka4eCTBa;

— XOpOLIO CTPYKTYpUPOBAThH CBOI KOJI;

— obecneunBaTh BOCIPOU3BOAUMOCTh CBOUX PELICHMI;

— paboTaTh B KOMaHJIE;

— paboTaTh C OrpaHUYEHHBIMH peCypcaMu (BBIYMCIUTEIBHBIMU PECYPCaMU, BPEMEHEM);

— HCHOJB30BaTh OecIIaTHBIC BEIYUCIUTENBHBIE pecypchl B uHTepHeTe (Colab, Kaggle, n
);

enademp:

— pa300poM B HE3HAKOMOM JIOMEHE U cOOPOM pELICHHUs XOPOILEro KauecTna;

— TreHepauueil HOBbIX TUIIOTE3 U OIEPAaTUBHOM UX MPOBEPKOM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATHH B (pOpMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conep:kanne KOMIeTeHIHH Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTEeHIIH U pe3yJbTaTOB 00y4YeHHs 10
JUCHHIIAHE (MOTYJII0)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUI aHAIH3 U nH(pOopMaIuu B 001aCTH
cuHTe3 nH(popManuy, aQHAUTHUKHA, OCHOBHBIE TIPUHITHITHI
MPUMEHSTH CHCTEMHBIH KPUTUYECKOHN OLIEHKH HCTOYHHUKOB
MOJIXOJT IS pEIIeHNUs nHGOPMAITUH U UX PENIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 VK-1.2. YMeeT KpUTHYIECKH OIICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX HCTOYHUKOB JIJIS
pelIeHus 3a1a4, IpUMEHSTh
CUCTEMHBIH MOIXO/ K aHAJIM3Y H
PEIICHHI0 KOMIUIEKCHBIX IPo0IeM
YVK-1.3. NmeeT npakTudeckuii OmBIT paboTHI
C COBPEMEHHBIMU MHCTPYMEHTaMHU
Y TEXHOJIOTUSIMH IJ1s1 00paboTKU
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTypUPOBAaHHUHY 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(OopMauu
OIIK-2. Crioco0OeH NMpOBOANUTH OIIK-2.1. 3HaeT OCHOBHBIE TEHAEHIINHA U
WCCIIeIOBAaHNE U aHAIH3 XapaKTEePUCTUKH PHIHKA
pBIHKA HHPOPMAIIMOHHBIX WHPOPMAITMOHHBIX CHCTEM U
CUCTEM B UHPOPMAIIIOHHO- UHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
TEXHOJIOTHiA, BEIOUPAThH OIIK-2.2. YMeeTr mpoBOJUTE UCCIIEIOBAHUE U
panroHa bHbIC PEIICHUS JUIs aHaJu3 pEIHOYHOU MH(pOpMAIIUU
yHpaBiIeHUs OM3HECOM JUTSL OLIEHKH MOTpeOHOCTel On3Heca
1 BBIOOpA ONTUMAIIGHBIX pEHICHUN
OIIK-2.3. NmeeT npakTUYECKHI OTIBIT B
pa3paboTKe U BHEIPEHUHU
CTpaTeruii yrnpasieHus ON3HECOM
Ha OCHOBE aHaJM3a PhIHKA
WHPOPMAITMOHHBIX TEXHOJIOTUH
[K-2. Cnocob6eH HCIonh30BaTh IK-2.1. 3HaeT OCHOBHBIE MATEMAaTHUUCCKHE
COOTBETCTBYIOIINI METOABI U HHCTPYMEHTAJIbHbIE
MaTeMaTHYECKHH anmapar v CpeICTBa, IPUMEHSIEMBbIE JJI5
MHCTPYMEHTAJIbHBIE CPEACTBA 00paboOTKH ¥ aHaK3a HHPOPMAIUH
Ut 00pabOTKH, aHATTU3a 1 IK-2.2. Ymeer 3pPeKTUBHO UCTIONB30BATh
cUCcTeMaTH3aluyi HHPOPMALTUH MaTEeMaTHYECKUH armapar Jjis
M0 TeMe UCCIIeIOBaHUS JUIs CUCTEMaTH3alluK JJAHHBIX U
peleHus 3a1aq pemenus npodeccroHamIbHBIX
npodeccuoHaNbHON 3aga4y
JEATCIIBHOCTH [1K-2.3. HmeeTt npakTHUECKHUHA OTBIT pabOTHI
C MHCTPYMEHTAaMH aHaJN3a
nH(pOpMAITIH B paMKaxX
MCCIIEIOBATENBCKUX MTPOEKTOB
[K-3. Crioco0eH roToBUTh Hay4YHO- IK-3.1. 3HaeT TpeOOBaHMS U CTAHAAPTHI

TCXHUYCCKHUEC OTYCTHI,

odopMIIeHUSI HAYYHO-TEXHIUUECKHAX
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MIPE3EHTALINH, HAyYHbIE
MyOJIMKaIMK IO Pe3ysibTaTaM

OTYETOB, IPE3CHTAIIUH U
TyOJTUK AT

BBITIOJIHEHHBIX UCCIICTOBAHUN I1K-3.2. YMeeT CTpyKTypUpOBaTh U
MPEACTABIATH Pe3yIbTaThI
HCCIIEOBAHNN B AICHOU U
JIOCTYITHO# hopMme
[K-3.3. NmeeT npakTU4ecKuit OTBIT
MOJTrOTOBKU M MyOIUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIINX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEAOBAHUN
[1K-8 CriocobeH mos pyKoBOACTBOM IK-8.1. 3HaeT NPUHIUIBI U CTAHAAPTHI
CICIUAINCTA OOJIee BRICOKOM yIpaBJIcHHs TPOSKTAMHU
KaTeropuu OCYIIECTBISATh I1K-8.2. Ywmeer pa3pabaTsIBaTh IIAHBI U
TUTaHUPOBAHUE U OpraHU30BBIBATh MIPOCKTHYIO
OpraHU3aIHI0 IPOCKTHON JIESITETIbHOCTh B COOTBETCTBUU C
JIeSITETIbHOCTH Ha OCHOBE YCTaHOBJICHHBIMHU CTaHIaPTaMH
CTaH[IAPTOB YIIPaBJICHUS I1K-8.3. Nmeet mpakTUYECKUN OTIBIT

MPOCKTaMH

yuacTusi B MPOEKTHOH pabore,
BKJIIOYAs! [UIAHUPOBAHUE
KOOPJIMHAIIMIO 33/1a4
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3.

TemaTnyeckui miaan

Nen/ TpynoeMKocTh, akageMHYecKHe Yachl
n HaunmeHnoBanue Ounas gpopma TKY
pasaesia JUCHHUILIHHBI KonrakTHas padora CamocTost (Texyumii
(Mony.ist) Jlexnumn CeMuHapsbl KoHTpoh TelbHAs KOHTPOJIb
(mpakTuveckue ycreBaeMocTH)
paboTta
3aHATHS)
1 MarmuHHOE 00yUeHHe 7 7 33 Jlomarinue
3a1aHus
2 I'my6okoe oOyuenue 7 7 33 Jomarinue
3aJaHus
3 O06paboTka 7 7 32 Jomaraue
€CTECTBEHHOTO SI3bIKa 3a1aHus
4 KomnerotepHoe 3penue 7 7 32 Jomamraue
3aJaHus
3auem c oyenkoi 4 [Tpoekt
Hmozo: 28 28 4 130
Ob6vem oucyununvt (Mo0ysn) 190
(¢ ax. u.)
Ob6vem Oucyuniunvl (MOOyaa) 5
(6 3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Neni/n HaumeHnoBanue pa3gesa Coaepsxanue TMCHUILTHHBI (MOYJIA) 0 TeMaM
JUCHHIJIMHBI (MO1YJIs1)

1 MarmHHOe 00yUeHue BBoanas neknust. EDA u nmuku B qagabeIx. Moeni KJ1aCCUYECKOro
ML wu reHepauuss NOpu3HAKoB. MeTpuku, BaauAaLus,
aHcamMOIMpoBaHue. Y CKOPEHHE W ONITUMU3AINS BHIYUCICHHIHA

2 I'my6okoe o0y4eHue Hardware: GPU, docker, code competitions. Tpaucdopmepsr.
3amaun paHXUpPOBaHUS, pEeKOMeNaIuii. 3ajadu ¢ BPEMEHHBIMU
psaaMu, HeMpOCeTH sl TAOIMYHBIX TAHHBIX

3 O06paboTka ecrecTBeHHOTO si3bIka | 3amaun Ha NLP - BBenenwne, 3amava kinaccudukanuu. 3agadu Ha
NLP - mpomomxenne, LLM, RAG

4 KomneroTepHoe 3penue 3anaun Ha CV - BBeieHue, 331a4a Kiaccudukanuu. 3agauu Ha CV
- object detection u cermenranms. 3amaun Ha CV - MaT4wHr.
3amaun Ha RL/areHTos.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Ananu3 nanHbIX U nporeccoB: YueOHoe mocodue / bapcersn A.A., Kynpusunos M.C.,
Xomox U.U. - CII6:BXB-Ilerepoypr, 2009. - 512 c. - ISBN 978-5-9775-0368-6. - TekcT :
snekTponHbii. - URL: https://znanium.com/catalog/product/350638.

2. Kapay, X. MWzyuaem Spark. MOTHHUEHOCHBI aHaNM3 JaHHBIX @ TPAKTHYECKOE
pykoBozctBo / X. Kapay, O. Konsuncku, [1. Benaenn, 3. Mareii ; ep. ¢ anri. - 2-e uza. - Mocksa
: AIMK TIlpecc, 2023. - 305 c. - ISBN 978-5-89818-320-2. - Tekcr : snextponssii. - URL:
https://znanium.ru/catalog/product/2102607.

3. Manos, JI. A. I'nybokoe oOydeHHe M aHAIHW3 JNaHHBIX. [IpakTHYECKOE PYKOBOJCTBO :
npakTudeckoe pykoBoacTso / I. A. Mainos. - Cankr-IlerepOypr : BXB-Ilerepoypr, 2023. - 272
c. - ISBN 978-5-9775-1172-8. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2123365.

4. Apache Kafka. [TorokoBast 06paboTka 1 aHaJIW3 JaHHBIX : TPAKTUYECKOE PYKOBOJICTBO /
I'. lHanupa, T. ITanuno, P. Cusapam, K. Ilertu. - 2-e uzn. - Cankr-IlerepOypr : Iurep, 2023. -
512 c. - (Cepus «becrcennepsl O’Reilly»). - ISBN 978-5-4461-2288-2. - TekcT : 31€KTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2123357.

Jlonoanumensvhan numepamypa:

1. Crpyxxkun, H. II. ba3bl nanHbIx: npoektupoBaHue. [IpakTukyM : yueOHUK ISl BY30B /
H. I1. CtpyxxkuH, B. B. 'ogun. — Mocksa : U3narensctBo FOpaiit, 2025. — 291 ¢. — (Bsiciiee
obpazoBanmue). — ISBN 978-5-534-00739-8. — Texct : amektpoHHBIN // OOpa3zoBarenbHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/561215.

2. BbICOKOHarpyeHHble  OpuiokeHus.  [IporpammmpoBanue,  MacmTaOUpOBaHHE,
noanepxkka. — CII0.: TTurep, 2018. — 640 c.: un. — (Cepus «bectcennepsr O’Reilly»). ISBN
978-5-4461-0512-0.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKH, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXxcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIIMOHHOTO  THUMA, 3aHATUH CEeMHMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
o0city’)kuBaHUs yueOHOro obopynoBaHus. IlomeneHns: yKOMIUIEKTOBaHb! ClIEUaIN3UPOBAHHON
MeOeIbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ul TPEACTaBICHUS ydeOHOU
nH(popMaIu OOJBIION ayAUTOPHUH.

N3yueHne QUCUUIUIMHBI (MOAYIA) 00eCTIeYnBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAILICHHBIX:
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https://znanium.com/catalog/product/350638
https://znanium.ru/catalog/product/2102607
https://znanium.com/catalog/product/2123365
https://znanium.ru/catalog/product/2123357
https://urait.ru/bcode/561215

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

—  MEXaHWYECKUMHU KaJbKYyJIATOPaAMH;

— CIeNUaTM3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomereHust y1st CAMOCTOSITENILHOM pabOTHI 00yUJaAIOIIUXCS, B TOM YUCJIE IPUCTIOCOOTICHHBIS
JUI. UCHOJIb30BaHUS WHBAJIWJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHEeM  JOCTyla B JJCKTPOHHYH  HHGOPMAIIMOHHO-00pa30BaTEbHYI0  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(EeCCHOHAIBLHBIM 0Oa3zam
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Ccblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbli calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Exaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | zapy6esxuoe | nnnensuonHOE
bpaysepsi:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpOCTpaHsiIEeMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIIEH3HOHHOE
TeXstudio 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOekHOe CBOOOHO pacIpoCTpaHsIeMOe
IIporpammHoe o6ecniedeHne 115 IVIAHMPOBAHNUS M Y4eTa BPeMEHH:
Toggle app | 3apyOexHOe | cBOOOJTHO pacpOCTpaHsIeMOe
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexkHoe | JIMIEH3HOHHOE
Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesksoe | nmmensmomnHOe
Cucrtembl pe3epBHoro konupopanusi (backup):
Acronis Backup Advanced for HyperV | sapyGexnoe | nmueHsuoHHOE
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http://school-collection.edu.ru/
http://fcior.edu.ru/

CHpaBO‘IHO-HpaBOBBIe CHUCTEMBI:

Koncynprantllimioc: cipaBogyHO-TIpaBOBast OTEYECTBEHHOE | JINIIEH3MOHHOE
cucTeMa

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBCHHOE | JIMIIEH3UOHHOE

Crampmaprasii Russian Edition
Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOIHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe

7. MeroanyecKue M OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHMILIMHBI (MOYJIs1)

B mpouecce uzyuenuss aucummiauHbl (Monyiisi) «CopeBHOBATENbHBIM aHAIW3 JAHHBIX» B
paMKax TEKYyLIEro KOHTPOJs yCHEeBAaeMOCTH HCIIOJIb3YIOTCS Takhe BHUbI yueOHOW paboThl, Kak
JEKUUHU, TPAaKTUYECKHUE 3aHATHSA, JOMAIIHUE 3aJaHUsl, NPOEKT, a TaKXKe pas3JInyHble BU[IBI
CaMOCTOSITENIbHOW paboThl 0Oyyaromuxcsl MO 3aJaHHI0 TpernojaBaTres, HalpaBJIeHHbIE Ha
pa3BUTHE  HABBIKOB  MPO(ECCHOHATBHOM  JIEKCHMKH,  3aKpeIUIeHue  IMPaKTHUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOI0 XapaKTepa.

B mpormecce neknmii peKOMEHIYeTCsl BECTH KOHCIEKT JIEKIWH: KPAaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI MJIM MaTepUaNbl, KOTOpHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMNBITATbCS HAMTH OTBETHl B PEKOMEHJOBaHHOW nuTeparype. Ecnu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEeHTa Ha CEMUHApE,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YHaCTHE B JUCKYCCHUHU.

Jlis ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEHHS, MPOYUTAaTh HEOOXOAUMBIE MaTepUaTbl U MOATOTOBUTH BOIMPOCHL. BaxHO
AKTHBHO CJTYIIATh U BOBJIEKATHCS B IUCKYCCHIO, BRICKA3bIBAasi CBOM MHEHHS U apTyMEHTHPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPAasICh HA M3YYEHHBIN MaTeprall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTh OOCYXKICHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawmnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.
HpI/I pa60Te Had AOoOMalllHUMHU 3aJaHUsSIMHW BaXHO BHHUMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAaMH BBIMOJTHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHUs HA JTarbl, 9YTOOBI
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n30exarb MEperpy3kd U Jydlle yCBOUTh Marepuan. lcronb3oBaTh pa3inyHble HMCTOYHUKU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Tiy00KOro MOHUMAHUS TEMBI.

IIpoexm — uccrnenoBarenbckas paboTa 1o Kypey U Mpe3eHTalus pe3yJibTaToB.

Jlisg ycnemHod NOArOTOBKM K IPOEKTY: YETKO ONPENESNIUTE LENM M 33Jayd IPOeKTa,
pacrnpefenuTe PO U OO0SI3aHHOCTH MEXKAY YYAaCTHHKAMH, a TaKKe YCTAaHOBUTE CpPOKHU
BBITTOJIHEHUS KaX/101 4acTH paboThl. PeryssipHo mpoBoauTe BCTpeun Uit 00CYKIEHUS Iporpecca
U peLIeHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvnas paboma — paboTa CTyIEHTOB, HAaIpaBJCHHAs Ha YrIyOJEeHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYEOHON AUCIMILITUHBI (MOTYJIS).

B mipotiecce camocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH Mpyu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIIOYaoT padoTy
C KOHCIIEKTaMHu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yYEHUE YUEOHBIX MaTEpPUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4eHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumInHe (Moay./r0) «CopeBHOBaTeJbHbIN AHAJIU3 JAHHBIX»

OueHuBaHue ypoBHSI Y4E€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEXKYTOUYHOMN aTTeCTaIiH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
3auema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIICTCHIIMH, C(OPMHUPOBAHHBIX IIO
IUCILIUILINHE.

Jlns omeHWBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOUHOW AaTTecTaluu
UCTIONIB3YETCS IeCATUOAIUIbHAS IIKaJla OIEHWBAHUS, KOTOpash COOTHOCHUTCS C TPaJAUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

JecaTubannbuas IlaTtudabHas Onenka 3a OO0mas xapakTepUCTHKA pe3yJbTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 1o JUCHUILINHE (MOLYJII0)

10 OTan4HO 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIINYHO 3a4TeHo VM3IIOKCHHBIMA B paboduell mporpamMme, u

8 OTIMYHO 3a4TeHo riry0oko  ocmbicisier  guctmipinHy.  OH
CaMOCTOSITEIILHO u JIOTUYECKU
MOCIIEI0BATEIEHO OTBEYACT HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HAauOOoJIee BaXKHOM.
Vmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(PUIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYCHHBI MaTepHhall, BBIACIAS KIIOUEBEIC
MOMEHTHl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yJIbTaThl aHaJIN30B u JIPYTHX
WCCIICIOBAHNN, a TaKKe pellaeT CIIOXKHEIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
WCCIIETOBAHMUA, HEOOXOIMMBIMHU JUTS
MPaKTUYECKON  JCATENBHOCTH, U  yMEeT

DNEeKTPOHHBIA JOKYMEHT



JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0uas xapakTepucTUKa pe3yabTaTa
00yuyeHusl 1O JUCHUILIUHE (MOYJII0)

CBSI3BIBATH TEOPETUYCCKUC ACIIEKTHI
TUCIUIUTAHBL  (MOAYNSA) C TPAKTHYECKUMHU
3aJa4aMHu.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHt oOnajaeT 3HAHMAMHU [peaMeTa
IMOYTH B TIONHOM oOBeMe  pabodei
IPOrpaMMBl M CaMOCTOSITENIBHO, JIOTHYECKH
MOCJIE0BAaTEIFHO M BCECTOPOHHE OTBEYaET
Ha BCE BOIPOCHI, aKIEHTUPYS BHIMaHWE Ha
HanOoJiee 3HAUYMMBIX MOMeHTax. OH ymeeT
aHAJIM3HUPOBATH, CpaBHHBATH,
KJIACCU(HUIPOBATD, 00600m1aTH,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3y4YCHHBI  Marepuan, BBIICNSAS  €ro
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
MMPUYINHHO-CJICACTBCHHBIC CBA3H.
dopmynmupyeT CBOM OTBETH, YBEPEHHO
HHTEPIPETUPYET pE3YIbTaThl aHAIU30B U
JOPYTHX WCCIENOBaHUM, a TaKkKe peraer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTyI[eHT
XOPOIIIO 3HAKOM C METOJaMH UCCIIeIOBaHUS,
HEO0OXO0TMMBIMU TUIst MPaKTHYECKON
JACATCIIBHOCTH, )41 yMEET CBA3BIBATH
TEOPETHYECKUE  acCIeKThl  IpeaMera ¢
MPaKTUYECKUMH 3a[auyaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT o0JyiaaeT 0a30BBIMU 3HAHHUSIMH 10
TUCHUIUTHHE (MOJIYJ0), HO HCIBITHIBAET
TPYAHOCTH IIPH CAMOCTOSATENIBHBIX OTBETAX U
UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacatorquecst CyTd BompocoB. CTyaeHT
CHoCOOeH pemarb TOJBKO CaMble IMPOCTHIE
3aJjaud M BIafeeT JUIIb MHUHUMAJIbHBIM
Ha0OpOM METOJIOB HCCIIEIOBAHUSI.

He cnaun

He 3aureno

He cnaun

He 3aureno

He cnan

He 3auteno

CrygeHT He oBIagel  o0sA3aTeIbHBIM
MUHUMYMOM 3HAaHH{A TIO TpEeIMEeTy W He
MOJXXET OTBETHTb Ha BOIMPOCHI, JAXKE €CIH
npernojaBarenb 3agaeT JIOTOJHUTEIbHEIC
HABOJAIINE BOIIPOCH.

Hucnunnuna (Moynib) «CopeBHOBATEIBHBIN aHAIN3 JAHHBIX)» OIEHUBACTCS CIICTYIONITUM

obpazom:

AKTHBHOCTH

Bec

Onucanmne

Homamraue 3amanus | 75% | Habop 3aga4u o Temam Hepenu

IIpoexTsl

25% | MiccnenoBarenbckas paboTa 1o Kypcy M Mpe3eHTalus pe3yabTaToB
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®opmyJia pacuéTa HTOroBOM OLEHKH MO0 JUCHHUILIHHE (MOYJ/110) «CopeBHOBATEILHbBIN
aHaJau3 JaHHbIX»: «0,75 X cpeanee 3a nomamHue 3aganus + 0,25 X cpegHee 3a MPOEKT».

Texyummii KOHTPOJIb ycIeBAeMOCTH 00y4aKIIUXCS M0 JUCHUILIHHE (MOLY1I0)
IIpuMepHbIe JOMaLIHHeE 3aJaHUS
Jomamnee 3ananne «MammuHoe o0yyeHue»

1. Peanu3oBarh JIMHEHHYIO PETPECCHIO JIJIS MPEICKA3aHUsI HEPEPHIBHON IMEPEMEHHOW Ha
3aJJaHHOM Ha0Ope JaHHBIX.

2. IlocTtpouth MoOAETHh JepeBa pEHICHUH W MpoaHaTU3upoBaTh e€¢ paboTy Ha
KJIacCCU(UKAIMOHHOH 3aj1a4e.

3. CpaBuutb KauecTBo Mojeneit ancamb6ist (Random Forest u Gradient Boosting) Ha ogHOM
U TOM JKe JlaTacere.

4. TIpoBecTr KpOCC-BaTHIAIMIO JUIs BBIOPAHHOW MOJICIH U PACCYMTATh OCHOBHBIC METPUKH
KadecTBa (accuracy, precision, recall, F1-score).

5. Peanm3oBaTh CTEKWHT ABYX DPa3JIMYHBIX MOJENICH M OLIEHUTHh MPUPOCT KAadyecTBa IO
CpPaBHEHHUIO C 0a30BBIMU MOJICIISIMHU.

6. [Ipoananu3upoBaTh BIMSHUE HECOATAHCUPOBAHHOCTH KJIACCOB Ha KaYeCTBO MOJCIU U
IPUMEHHUTH METOJIbI OOpHOBI ¢ epeodydeHueM (HarpuMep, peryaspu3anuio Wil 0aJTaHCHUPOBKY
KJIaCCOB).

Jomamnee 3axanne «KomnbooTepHoe 3peHne»

1. Beimonuuths  (QuibTpanuioo M300pakeHHsT € IOMOIIBIO  PA3IUYHBIX  (HIBTPOB
(rayccoBCKMIA, MEIMAHHBII) U CPABHUTH PE3YJIbTATHI.

2. Peanu3oBaTh aiIrOpuTM  BBIIEJNEHUS NPU3HAKOB (HampuMep, TpajUEHThl WU
THECTOTPAMMBI OPUEHTUPOBAHHBIX TPAMEHTOB) HA N300paKEHUSX.

3. Iloctpouth M 00YyYUTHh MPOCTYIO CBEpPTOUHYIO HelpoHHyto ceThb (CNN) ans 3amaun
KJIaccu(puKauy n300pakeHu .

4. BBINOJHUTH AETEKLIUIO0 0OBEKTOB Ha M300paXEHNUH C UCIOIb30BAHUEM IPeA0OyUYEeHHON
moznenu (Hanpumep, YOLO unu SSD).

5. PeanuzoBaTh cerMeHTanuio M300pa’keHHs C MOMOIIBI0 METOJa MOPOroBoi 0OpaboTKH
win OoJiee CIOKHBIX aaropuTMoB (Hampumep, U-Net).

6. Ucnonb3oBath mnomynsipHsle Oubmmoreku (OpenCV, PyTorch/TensorFlow) mns
00paboTKH U BU3YyaTU3AIMH H300paKEHUN U PE3YJIbTATOB MOJIEIIEH.

Jomammnee 3aganue «O0padoTKa eCTECTBEHHOI0 SI3bIKA»

1. BBINOIHUTH TOKEHU3ALUIO U OYUCTKY TEKCTa Ha 33JJaHHOM KOPITyCce JaHHBIX.

2. Peanu3oBaTh pa3nuyHbIe METO/IbI BEKTOPU3ALMHN TEKCTa: Memok cioB (Bag of Words),
TF-IDF u sm6enaunru (Word2Vec unu GloVe).

3. OOyuuth pekyppeHTHyI0 HelpoHHylo cetb (RNN) wm LSTM gns  3amaum
KJIacCU(PUKaIUKA TEKCTOB.

4. Wcnonb3oBath TpaHchopmepryto Monens (Hanpumep, BERT) misa 3agaun Named Entity
Recognition (NER).

5. BBIMOMHUTG MALIMHHBIA NEPEBOA C MCIOIB30BAaHMEM MpPeNo0yYeHHOH MOAENTH WU
IIPOCTOrO Seq2seq NoAX0Aa.

6. OLleHUTh KadyecTBO MOJENEH C TOMOIIBI0 COOTBETCTBYIOIIMX METPHK (Hampumep,
accuracy, Fl-score, BLEU) u npoananu3upoBarh pe3yJbTaThl.
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IIpumepHoe onHucaHue K MPOEKTY

IIpoexkT mo Teme: MammnnHoe o0yuyenue — [locTpoeHue U ONTUMM3AIUSA MOIEJTH IS

KJIZICCI/I(l)I/IKaIII/II/I ¢ HCIOJIL30BAaHUEM aHcaMOJieil 1 METOA0B ﬁopbﬁbl C
HCCﬁaJIaHCI/Ip()BaHHbIMH JaHHbBIMHA

ey mpoexra:

OCBOUTH OCHOBHBIC AITOPHUTMbI MAIMHHOTO OOy4eHHs (JIMHEHHAsh PerpeccHsi, JACPEeBbsI
peleHuid, ancamOIIn).

HayunTbcss npuMEHATH METOABl OLIEHKM M BalUAALMM MOJEJIEH, BKIIIOYas Kpocc-
BAIMJALIMIO U PacyeT METPUK KauecTBa.

M3yunTh TEXHMKM IIOBBIIMIEHUS KadyecTBa MOJENEH: CTEeKUHI, OYCTHUHI, HOI00p
TUIIEpIIapaMETPOB.

Pazobpatbes ¢ mpoOiieMoil HecOamaHCHUPOBAaHHBIX JAHHBIX W METOAaMU OOpbObI C
nepeody4eHneM.

3agaun MMPOEKTA:

1.

BriOpaTte W TOATOTOBUTH JaTaceT ¢ HeCOAJIAaHCHPOBAHHBIMHU KJaccaMM JUIS 3a/J1a4u
KJ1accu(puKaum.

Peanm3oBath M 0Oy4yuTh 0a30BbIC MOJEIH: JHHEHHYIO PETPECCHI0 (JOTHCTUYECKYIO
perpeccuio), IepeBo PeIICHUH.

[MoctpouTh ancambaeBbie Moaenu: Random Forest u Gradient Boosting.

[TpoBecTn Kpocc-BaTHIAIMIO U OLEHUTH MOJIEIIH 10 METPHKAM accuracy, precision, recall,
F1-score.

Peanu3oBarh CTEKMHI Ha OCHOBE HECKOJIBKMX MOJENEW Ul YIYYIIEHHS KadyecTBa
IIpeACKa3aHui.

[Tpumenuts MeTonbl OOpHOBI C HecOallaHCUPOBAHHOCTHIO (Hampumep, oversampling,
undersampling, B3BellIMBaHKE KJIACCOB) U PETYISAPU3ALMIO /Ui OOpHOBI € IepeodydeHUEM.

[Tono6pats runepnapametpsl ¢ nomouibto Grid Search unn Random Search.
CpaBHMTB pe3ysbTaThl, CIENIATh BHIBOJIBI O BIUSHUM METOJOB Ha KaY€CTBO MOJEIIH.

9Tanbl BbINOJTHEHUS

o bk~

6.
7.

HOI[FOTOBKa AAHHBIX: 3arpy3Ka, aHaJin3, O4MCTKa, pa3METKa KJIaCCOB.
Peanu3anus 6a30BbIX MoJeJieli: 00yUueHUe U TepBUYHAsK OLICHKA.
ITocTpoenue ancaméueii: o0ydenne Random Forest u Gradient Boosting.
Ba.mwaunﬂ H OII€HKA: KpOoCC-BalInganusA, pac4y€T METPHUK.

OnTumMu3anus: CTEKUHT,  MOAOOp  TUMEpmapamMeTpoB,  METOAbl  OOpbOBI ¢
HeCcOaTaHCHPOBAHHOCTHIO.

AHnanu3 pe3yJabTaToB: CpaBHI/ITCJ'IBHHﬁ aHaJlIn3 MOHCHCﬁ, BU3YyaJIn3allud MCTPUK.
IToaroroBka OT4YETA U npe3eHTalumMu: OIMcaHue METOA0B, PE3YJILTATOB U BHIBOJIOB.

Kpurepun ouennBanus:

KoppeKkTHOCTh 1 MOJIHOTA MOArOTOBKH JaHHBIX (10%).

[TpaBunbHas peanuszanus U ooydyenue 6a3oBbix Mozeneit (15%).

KauecTBo mocTpoeHHBIX aHCcaMOIIeBbIX Mojienielt u ctekunra (20%).

[IpumeneHnne W O0OOCHOBaHHWE METOJOB OOpHOBI C HECOATIAHCHPOBAHHOCTBHIO W
nepeoOyuenueM (15%).

KauecTtBO M mosiHOTA OIICHKHN MOI[CHCﬁ C HUCIIOJIB30BaHUEM METPUK U KPOCC-BalIWAallUN
(15%).
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['myOuHa aHanu3a pe3yabTaToB U 000CHOBAHHOCTH BBIBOJOB (15%).
KauectBo opopmnenus otuéra u npezenrauuu (10%).

KpnTepnn 3allIUThI IPOEKTA:

Yerkoe u CTPYKTYPHPOBAHHOC U3JIOKCHHE LCIIU U 3a1a4 IIPOCKTaA.
I[CMOHCTpaI_[I/IH JTaIlIOB pa6OTBI U IMOJIYYCHHBIX PE3YJIbTATOB.

OOocHoBaHue  BBIOOpa  Mojened, METOJOB  ONTUMH3AlMM W OOpbOBI ¢
HecOaTaHCUPOBAHHOCTHIO.

OTBeTHI HA BOIIPOCHI ITO TCOPUHN UCIIOJIB3YCMBIX aJITOPUTMOB U NIPAKTUICCKHUM ACIICKTaM.

CrocoOHOCTh KPUTHUYECKU OIEHUTh KAueCTBO MOJIENCH M TPEIJIOKUTH IallbHEUIIHe
yIy4IIEeHUS.

KaugecTtBo npe3cHTal, YMCHUC ACHO JOHECTH OCHOBHBIC UACHU U PE3YJILTATHI.
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3ananue OtBer Komnerenuus

n/n

1 Ykaxurte MeToJ] 0OHApY>KEHHS JIUK B Leakage detection (BapuaHTbI: YK-1
JaHHBIX B COPEBHOBATEILHOM aHAIIN3E. obOHapyxeHHe yTeuek, leakage

detection)

2 Ykaxkure MOAXO0A K aHCaMOIMPOBaHHIO Bagging (BapuaHThI: O3ITHHT, YK-1
MoJieNieli B MAaIIMHHOM OOyUYeHHU. bagging)

3 VYkaxure TEXHOJIOTHIO TUTS 3amaq Transformers (BapuaHTHI: YK-1
paHXHUPOBAHUS B TTYOOKOM O0yUYCHHH. Tparcdopmepsl, transformers)

4 Vkaxure MeTOn IS 3a4ad MaTydHra B Feature matching (BapuaHTBbI: VK-1
KOMITBIOTEPHOM 3PCHHUH. CONOCTAaBJICHHE TIPH3HAKOB,

feature matching)

5 VYxaxure mnardpopmy ans aHanusa peiHka | Kaggle (Bapuantsl: karri, kaggle) OIlIK-2
MHCTPYMEHTOB I'TyOOKOTO 00yUeHHS.

6 Ykaxkure HHCTpyMeHT iist uHTerpauuu NLP- Hugging Face (BapuanTh: OIlIK-2
MOJIeJICH B OM3HEC-TIPUIIOKEHHUSL. xarrunr ¢eiic, hugging face)

7 Vkakure  pemenne s yckopenws | GPU acceleration (BapuanTsl: gpu OIIK-2
BBIYHCIICHUI B COPEBHOBAHUSX 110 JJAHHBIM. yckopenue, gpu acceleration)

8 VYxaxure cranmapt i ynpasienus | GDPR (Bapuantsi: gdpr, ramnp) OIlIK-2
JTAHHBIMH B HH(OPMAIMOHHBIX CUCTEMAX.

9 YKkaxuTe MaTeMaTHYecKH ammapar i PCA (BapmanTsr: principal [1K-2
reHepanuy mpu3HakoB B ML. component analysis, aHau3

TJIABHBIX KOMIIOHEHT)

10 VYkaxure HWHCTPYMEHT JUIsl  BaJUJaIllUU Scikit-learn (Bapuantsr: scikit- IK-2
Mozesell BpeMEHHBIX PS/IOB. learn, caiikuT-nepH)

11 VYxkaxure Meto] 1yt Kinaccuduranyuu B NLP. BERT (BapuanTsr: bert, 6epr) [K-2

12 VYkaxute amroputMm s cermeHtanuu B | U-Net (BapuaHTHL: u-net, 10-HET) [1K-2
KOMITBIOTEPHOM 3pPECHUH.

13 Yxkaxure GopMaT Ui MOJTOTOBKH OTYETOB Jupyter Notebook (BapuaHTbI: IK-3
TI0 pe3yJbTaTaM COPEBHOBAHMUH. jupyter notebook, mxymurep

HOYTOYK)

14 Ykakure WHCTPYMEHT [UIs BH3YyaJU3allH Tableau (BapuaHnTsl: tableau, IK-3
JTAHHBIX B IIPE3CHTAIINSX. TabI10)

15 VYkaxure  CTMAb  LUTUPOBaHMS  JAJA APA (BapuaHTbI: apa, ana) IK-3
myOJIMKAIHIA TI0 TITYOOKOMY O0YUYEHHIO.

16 Vikaxkure tarhpopmy s npesentanumit | Google Slides (Bapuantsi: google IK-3
pe3yIbTaTOB aHAJIM3a JaHHBIX. slides, ryrn crnaiizc)

17 VYKaxuTe METOOJOTrHI0 Uil IutaHupoBaHus | Agile (BapuanTsl: agile, smkaiin) I1K-8
MPOEKTOB 110 aHAIN3Y JAHHBIX.

18 VYkaxutre HTHCTPYMEHT Ul TPEKHHIa 3a7a4 B Jira (BapuaHTsI: jira, IKupa) I1K-8
COPEBHOBAHHMSX 110 TAaHHBIM.

19 YkaxuTe  CTaHIapT UL yIpaBJICHUS PMBOK (Bapuantsl: pmbok, I1K-8
npoekramu B UT. MMOOK)

20 VYKaxxuTe noaxo[ K 6agaHCHpOBKe (aKkTOpOB A/B testing (BapuanTsr: a/b [1K-8

B TecTupoBanuu ML-mozenei.

TectupoBanue, a/b testing)
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