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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuruiiHbl (Moaynsi) «CopeBHOBATEIbHBIM aHAIM3 JaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeICIIET0 OOpazoBaHust — OakamaBpuar mno cnenuaigbHoctn 02.03.01 Marematuka wu
KOMIIbIOTEPHbIE HayKH, Npopuiab MaTemaTuka M KOMIIBIOTEpHbIE HAayKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBa HayKH M BbIciIero oOpasoBanusi Poccuiickoii @enepanuu Ne 807 ot
23.08.2017 rona.

N3zyuenne aucuurumubl (Moayisi) «CopeBHOBATEIbHBIN aHANINU3 JaHHBIX» 00ecreuyuBaeT
[IOHUMaHHE OCHOBHBIX IPUHIMIIOB IPEJCTAaBICHUS U 0O0pabOTKM MH(OpPMALUU B PA3IMYHBIX
TEXHUYECKUX W HAYYHBIX 00JAcCTAX, a Takke (popMUpyeT KOMIIETEHIIMH, HEOOXOIUMBIE IS
pa3paboTKN COBPEMEHHBIX CUCTEM OOpaOOTKM CHUTHAJOB M 3BYKOB B IPUKIAJHBIX 3a7ayax
MaTeMaTHKU ¥ KOMIBIOTEPHBIX HAYK.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B YUEOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
MaremaTrKa U KOMITBIOTEPHBIC HAYKU U BXOJUT B BapUaTUBHYIO 9acTh bioka 1, hopmupyemyro
y4acTHHKaMU 00pa30BaTeIbHBIX OTHOIIECHUH KaK TUCIUIUIMHA IO BHIOODY.

JuctummHa (MOyIb) u3ydaercs Ha 3 Wi 4 Kypcee B 5 mim 7 cemecTpe Ha BBIOOD, TOCTYITHA
JUISL TIPOXOXKIICHUSI TIPU YCIIOBUM YCIICIIHOTO 3aBeplieHus aucuuiuiiH «Machine Learning
(Mammunoe o6y4enune)» u «Deep Learning (I'my6okoe o0ydenue)».

Hear  u3yyeHus: JMCHUIVIMHBI  (Moayhasi):  dopMupoBaHme y  CTYACHTOB
dbyHIaMeHTalIbHBIX 3HAHUW U HAaBBIKOB aHaNM3a, 00pabOTKU U MOJEIUPOBAHMS CHUTHAIIOB U
3BYKOBBIX JIAHHBIX C IPUMEHEHUEM MAaTEMAaTHYECKUX M KOMITBIOTEPHBIX METO/IOB.

3agaum M3y4yeHUus TUCHUILIMHBI (MOZYJIs1):

— W3y4YEHHUE CXEM BaIMUJAIUHU, 0a30BbIX JIMHUK (Oei3nmailHOB), MPETPEHUPOBAHHBIX
mopneneit (Hanpumep, BERT nmns NLP, ResNet mns CV), mpunuunos apxutektyp (CNN,
Transformers), nacrpymentos (TensorFlow, PyTorch, scikit-learn), metpuk (accuracy, F1-score,
BLEU) u ontTumu3anuu Jj1si OOJIBIITNX JTaHHBIX

— pabora ¢ TabnuuHbiMH JaHHBIMU (pandas), feature engineering, oOydeHue Mojeneit
(IuHeliHast perpeccusi, JEpeBbsl pEIIeHUH, HEUpPOCeTH), CTEeKUHT, WHTErpanus METOOB
(ancamb6uu, transfer learning);

— ananu3 oTKphIThIX UcTouHMKOB (GitHub, Kaggle), ontumuzamnus pecypcos (GPU na
Colab), ocBoeHMEe HOBBIX JOMEHOB (HampuMep, MEIUIMHCKUE JIaHHBIE), TeHepauus |
TecTupoBaHue runote3 (A/b-TecTbl, SKCIEPUMEHTBI);

— KOMMYHUKaIlUs, pacmpeeneHue 3aaad, code review, yIpaBlieHHE HpPOEKTaMU
(Agile/Scrum).

B pesyabTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AaIOLIUICH 10JIKEH
3Hamy:

— PpAa3HbIE CXEMBbI BAIMAALMH U YMEET IPUMEHATH HY)KHYIO;

— 3HAaTh Kak coOupaTh Oeif3naiin s pa3Hbix 3a1a4 B ML/NLP/CV;

— Kakue IpEeTpEerHI MOJEIIH CYIIECTBYIOT U Ui KaKUX 3a]a4 OHHU I1OJIE3HBI;
— oOuiee noHMMaHUe PabOThl CBEPTOUHBIX CETEH U TpaHCPOPMEPOB;

— HHCTPYMEHTHI, KOTOpBIE IPUMEHSIOTCS JUis petnenus 3agad ML/NLP/CV;
— PacIpoCTpaHEHHbIE METPUKHU U KaK UX ONTUMU3ZUPOBATH;

— Kak paboTaTh ¢ OOJBIIMMHU JaTaceTaMu U ONITUMU3UPOBATh CBOM KOJI;
ymemo:

— paboTaTh ¢ TAaOJIMYHBIMU TaHHBIMHU, TEHEPUTh MIPU3HAKH;

— 00yuath 1 TIOHUTh ML Mosienu pa3HbIX KJIacCoB;
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— TPUMEHSTh CTCKUHT U TeHEPUTh (PHUH, 3aBSI3aHHBIC HA TAPTeT;

— wuckath B github, Ha kaggle n B mHTEpHETE pemIeHUs MOX0XKHUX 3a7a4 U UCIIOJIh30BaTh
ux;

— "ckJeuBaTh'" pa3HbIC PEIICHUS/TIOAXO0AbI BMECTE JIJIS IOCTHIKEHUS JTYYIIEro KauecTBa,

— XOpOLIO CTPYKTYpUPOBAThH CBOIl KOJI;

— obecneunBaTh BOCIPOU3BOANMOCTh CBOUX PELICHMUI;

— paboTaTh B KOMaHJIE;

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

— HCIIONB30BaTh OecCIIaTHBIC BRIYMCIUTENbHBIC pecypehl B mHTepHETe (Colab, Kaggle, n
);

enademp:

— pa300poM B HE3HAKOMOM JIOMEHE U cOOpOM pelIeHHs XOPOIIEero KauecTna;

— TeHepaluel HOBBIX TUIIOTE3 U ONEPATUBHOM UX MPOBEPKOU.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ysibTaTe OCBOCHUS JUCHUILIUHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHUPYEMBIX
KOMIIeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISTH ITOUCK, nHpOopMaIy B 00IaCTH
KPUTUYECKUM aHAIN3 1 PO ECCHOHATLHON TESITETLHOCTH,
cUHTe3 HH(popManuy, OCHOBHBIE IPUHIIMITBI KPUTHUECKON
MIPUMEHSATH CUCTEMHBIH OIIEHKY ICTOYHUKOB HH()OPMAIINU U UX
MOJIXOJT IS pEIIeHUs PeJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTHUECKH OLICHUBATh
WCTOYHUKHU HH(POPMALIUU U
CHUHTE3UPOBATh JAHHBIE M3 PA3TUIHBIX
HMCTOYHHUKOB IS pEIICHUS 3a/ad,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAIIM3Y U PEIICHUI0 KOMIUIEKCHBIX
pobIeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJI51 00pabOTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYpUPOBAaHWH 3a]1a4 Ha OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. Crioco0eH ompenensirTsb YK-2.1. 3HaeT AefCTBYIOIINE TIPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACSITEIbHOCTD B
MOCTaBIICHHOH LIEJIN 1 00JTacTH penIeHus 3a/1a4, OCHOBHBIC
BEIOHUpATH METOJIbI ¥ TIOJIXOMBI K OIPEJICIICHAIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3aaad
WX peUIeHUs, UCXOS U3 YK-2.2. YMeeT onpenensaTh Kpyr 3a7ad B paMKax
JIEHCTBYIOIIIX MIOCTaBIICHHOH 11eJIH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHUS 33]1a4,
UMEIOIIIUXCS PECYPCOB U YUUTHIBAsI UMEIOIIUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA
YK-2.3. NmeeT npakTU4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O TIPAaBOBBIX
HOpPMaX U pecypcax B peanbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTAHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILIEHHIO 3a]a4 IPUKJIATHON 1
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
3HaYMMbIE TIPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 00J1aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMynHupoBaTh MaTEMaTHYECKHE
3a]]a9u, IPUMEHSITH COOTBETCTBYIOIIIUE
METOIBI M AJITOPUTMBI JUIS UX PEIICHUs,
a TaK)Ke UHTEPIPETUPOBATh H
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MIPEICTABIIATh PE3yAbTATHI B IOHATHOMN H
JIOCTYITHOH (hopme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU MU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETalnH JaHHBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmn3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITeTIbHOCTH, 0€30MacHOCTH W IPUMEHEHHUSI
orupasich Ha nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
UH()OPMALMOHHYIO U TEXHOJIOTHH B TPO(ECCHOHAIBEHON
oubrorpaduIecKyro JISITSIIbHOCTH
KYJIbTypY, UCIIONB3Ys IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
UH()OpPMALTMOHHO- nH(pOPMaMOHHO-KOMMYHHKAIIHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
TEXHOJIOTHH U 3aja4 podeccHoHaIbHON
YUYHUTBIBAsi OCHOBHBIE JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
TpeboBaHuUs nH(pOpPMaLMOHHON 0€30MacHOCTH
UHGPOPMAIUOHHOM IIK-2.3. Hmeet ombIT paboTHI ¢
Oe3omacHOCTH MH()OPMALMOHHBIMHU PECYpCaMU U

TEXHOJIOTHSIMU B 00JIaCTH
podecCHoHaIbHOM IeTEIbHOCTH,
BKJTIOYAs COOTIOCHIE HOPM
nH$OpPMaLMOHHON 0€30MacHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas popma TKY
pa3aeia THCHUIIINHDBI KonTakTHas padora CaMocTost (Texkymui
(Mony.ist) Jexuun CeMuHapsbl KonTpos TedLHAs KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padorta
3aHATHS)
1 MainuHHOE 00yUueHHe 7 7 33 Jlomarinue
3aJaHus
2 I'my6okoe oOyuenue 7 7 33 Jomarinue
3aJaHus
3 O0paboTka 7 7 32 Homaraue
€CTECTBEHHOTI'O SI3bIKA 3aJaHus
4 KomnerotepHoe 3penue 7 7 32 Jomamraue
3aJaHus
3auem c OUeHKOl 4 [IpoekT
Hmozo: 28 28 4 130
O6vem oucyuniunst (Mooy/is) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyas) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/n HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) 0 TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 MaruaHoe 00y4ueHue BBomauas nekmug. EDA u nuku B manubIX. Mojenu kiaccuueckoro ML

U TeHepalMs NPU3HAKoB. MeTpuku, Baluaanus, aHCaMOJIUpOBAaHUE.
YCcKOpeHue U ONTUMHU3ALMS] BEIYUCICHUN

2 I'nybokoe obyueHne Hardware: GPU, docker, code competitions. Tpaucdopmepsl. 3amaun
paH)XUPOBaHUS, pPEKOMENaIMii. 3agaul C BPEMCHHBIMH PSJIaMHU,
HelpoceTH /s TAaOJMYHBIX TaHHBIX

3 O0paboTka ecrecTBeHHOTO s13bIka | 3amaun Ha NLP - BBenenue, 3amaya xiaccupukanuu. 3agaan Ha NLP -
npononkenue, LLM, RAG

4 KomnsroTepHoe 3penue 3agaun Ha CV - BBeeHue, 3a1aua kiaccudukanuu. 3agaun Ha CV -

object detection u cermenTanus. 3agaun Ha CV - MaT4yuHT. 3a/1a4 Ha
RL/arenTos.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHnognas numepamypa:

1. AHanu3 maHHBIX M mporeccoB: YdeOHoe nocodbue / bapcersn A.A., Kynpusaor 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. MOTHMEHOCHBII aHadW3 MAaHHBIX @ MPAKTUYECKOE
pykoBozctBo / X. Kapay, O. Konsuncku, I1. Benaenn, 3. Mareii ; iep. ¢ anri. - 2-e usa. - 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. [TorokoBas 00paboTKa U aHAJIN3 TAHHBIX : IPAKTHYECKOE PYKOBOJICTBO /
I'. lanupa, T. [Tanuno, P. CuBapam, K. Ilertn. - 2-e uzg. - Cankr-IletepOypr : Ilurep, 2023. -
512 c. - (Cepus «bectcennepst O’Reilly»). - ISBN 978-5-4461-2288-2. - Tekct : 31eKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2123357.

Jlonoanumensvhasn numepamypa:

1. Crpyxxkun, H. II. ba3bl nanHbIX: npoektupoBaHue. [IpakTukyMm : yueOHUK sl BY30B /
H. I1. CtpyxxkuH, B. B. 'ogun. — Mocksa : U3narensctBo FOpaiit, 2025. — 291 ¢. — (Bsiciiee
obpazoBanmue). — ISBN 978-5-534-00739-8. — Texct : amektpoHHBIN // OOpa3zoBarenbHAs
matdopma 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. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroIIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW MOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
UCCIIEIOBATEILCKON PabOT 00yJaroIUXCsl, MPEAYCMOTPEHHBIX YU€OHBIM IIIIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKUMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIMA, TPYIIOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTAIMH, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTECTaIllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpPEeACTBAaMH OOyUYeHHs, CIy>KaIlUMH JUI MpEeACTaBICHUs y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) 00ecTIieynBaeTCsl B y4eOHBIX ayIMTOPHSIX, OCHAIICHHBIX:
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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;

— KOMIIbIOTEPHOW TEXHUKOM;

—  MEXaHWYECKUMHU KaJbKYyJIATOPaAMH;

— CIEeUUaTU3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBLHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUI. UCHOJIb30BaHUS WHBAJIWJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMH 3J0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO NOAKIIOUECHUS K ceTu «/HTepHeT» n
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyyarmumMcs MPeaoCTaBIsgeTCss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «HTEepHET», 3JIEKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBanue nmopraa Cceblika
(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 oopasosanue" | https://www.edu.ru/

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

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMaLIMOHHbBIE CIIPABOYHbBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | zapy6esxuoe | nniensuonHOE
bpaysepsbl:
SAnnexc.Bpaysep OTEUECTBEHHOE | CBOOOJHO pacpoCTpaHsiIeMOe
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) | sapyGexknoe | MIeH3HOHHOE
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexnoe | nuueHsnonHOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CHpaBO‘IHO-HpaBOBBIe CHUCTEMBI:

Koncynprantllmioc: cipaBogyHO-TIpaBOBast OTEYECTBCHHOE | 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
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO 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 v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHMILIMHBI (MOYJIs1)

B mpouecce uzyuenuss aucumiiiuHbl (Monyiisi) «CopeBHOBATENbHBIM aHAIU3 JAHHBIX» B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HCIIOJIb3YIOTCS Takhe BHUbl yueOHOW paboThbl, Kak
JEKUUHU, TPaKTUYECKUE 3aHATHSA, JOMAIIHUE 33aJaHUsI, NPOEKT, a TaKXKe Ppas3JInYHble BUJIbI
CaMOCTOSITENIbHOW paboThl 00yyaromuxcs MO 3aJaHMI0 TpernojaBareis, HalpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHWe  MPaKTHYEeCKHX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKkTepa.

B mpomecce neknuii peKOMEHIYEeTCS BECTH KOHCIIGKT JIEKIIMN: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIEISITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEpPMHHBI. HeoOXOIUMO OTMETHTH BOMPOCHI WM MaTepHANBI, KOTOPBIC
BBI3BIBAIOT 3aTPYAHECHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciau
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAIUN WX BO BPeMsI CEMUHAPCKOTO (MIPAKTUYECKOT0) 3aHATHS.

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

Jl1s ycnemHoro yyacTusi B CEeMHHape CTyJeHTaM peKOMEHAYEeTCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEHHS, MPOYUTAaTh HEOOXOAUMBIE MaTepUaTbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPAsICh HA U3YyYEHHBIN MaTeprall. Takke MOJE3HO MOICPKUBATH TUATIOT ¢ OJJHOKYPCHUKAMHU,
9TOOBI 000TaTUTh OOCYXKICHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 IO TEMaM HEJICIIH.
[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
Tpe60BaHI/I$[MI/I nu CpOKaMI/I BBITIOJTHCHU . PGKOMGHI[yeTCSI paS6I/IBaTB 3alaHUs Ha DTallbl, '—IT06BI
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n30eXaTh MEeperpy3kd W JIydlle YCBOMTH MaTepHal. VICHomb30BaTh pa3nyHbIE HMCTOYHHUKH
uHpOpMaLKK, BKIIOYasi yUeOHUKH U OHJIAWH-PECypChl, Ui 0osee Iiy00oKoro MOHUMAaHUS TEMBI.

IIpoexm — uccrnenoBarenbckas padboTa 1Mo Kypey U Mpe3eHTalusl pe3yJibTaToB.

Jlisg ycnemHod NOArOTOBKM K IPOEKTY: YETKO ONPENESNIUTE LENM M 33Jayd IPOeKTa,
pacrpefieuTe PO U OO0SI3aHHOCTH MEXKAY YYAaCTHHKAMH, a TaKKe YCTAaHOBUTE CpPOKHU
BBITTOJIHEHUS KX 101 4acTH paboThl. PeryisipHo mpoBoauTe BCTpeuu Uit 00CYXKIEHUS Iporpecca
U peLIeHHs] BO3HUKAIOLINX BOIPOCOB.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTJCIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTHHBI (MOIYIIS).

B niporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepHrajaMH P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-HUCCIIEIOBATEILCKUX
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 OIIGHKAa KOMIICTCHIMH, C(HOPMHPOBAHHBIX I10
JUCILIUILINHE.

s OleHWBAHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W TMPOMEKYTOYHOH aTTeCTaIlUH
UCTIONIBE3YETCS JIeCATUOAIUTbHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
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 OTIN9HO 3a4TeHo riry0oko  ocmbicisier  guctmipinHy.  OH
CaMOCTOSITETEHO u JIOTUYECKU
MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAauOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(PUIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYCHHBI MaTepHhall, BBIACIAS KIIOUEBEIC
MOMEHTHl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIICIOBAHNN, a TaKKe pellaeT CIIOXKHEIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS

HpaKTI/I‘leCKOﬁ ACATCIBHOCTH, u yMECT
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0uas xapakTepucTUKa pe3yabTaTa
00yuyeHus 1o JUCHUILIHHE (MOYJII0)

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

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHT oO0JiajjacT 3HAaHUSAMH TpeaAMeTa
IMOYTH B TIONHOM oOBeMe  pabodei
MPOTPaMMbI ¥ CaMOCTOSITEIBHO, JIOTHYECKH
MOCJIE0BAaTEIFHO M BCECTOPOHHE OTBEYaET
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHUE Ha
HauOosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAITM3UPOBATH, CpaBHUBATH,
KJIacCH(pUIMpOBaTH, 00001mmaTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3HPOBATh
W3yYCHHBIH  MaTepuall, BBIACHSAS  €ro
KIIFTOUYEBbIC ACIICKThI u yCTaHaBJIMBas
MMPUYINHHO-CJICACTBCHHBIC CBA3H.
®dopMynmUpyeT CBOM OTBETHI, YBEPCHHO
HHTEPIPETUPYET pE3YIbTaThl aHAIU30B U
JIPYTUX WCCIEJOBaHMMA, a TakkKe pelraeT
CJIOKHBIC CUTYAlMOHHBIC 3aJayqu. CTYILGHT
XOPOIIIO 3HAKOM C METOJaMH UCCIIeIOBaHUS,
HEOOXOIUMBIMH JUTS MPAKTUICCKOU
JACATCIIBHOCTH, )41 yYMEET CBA3bBIBATH
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPAKTUYECKUMU 3a7auaMHu.

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
HaOOpOM METOJIOB HCCIIETOBAHUSI.

He cnan

He 3aureno

He cnan

He 3aureno

He cnaun

He 3auteno

CrymeHT He oBiazen  00s3aTeIbHBIM
MHUHUMYMOM 3HAaHHUA TIO TIpeIMETy W He
MOET OTBETHUTh Ha BOMPOCHI, JAXKE ECIH
MPENOoIaBaTeNh  3aJa€T  JIOMOJTHUTEIHHBIC
HaBOJSIIINE BOTIPOCHI.

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

obpazom:

AKTHBHOCTH

Bec

Onucanmne

Homamraue 3amanus | 75% | Habop 3a1au o Temam Henenu

IIpoekTsl

25% | MiccnenoBarenbckas paboTa 0 Kypcy M MIPe3eHTalus pe3yJbTaToB
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®opmyJia pacuéTa HTOroBOM OLEHKH MO0 JUCHHUILIHHE (MOYJ/110) «CopeBHOBATEILHbBIN
anagu3 JaHHbIxX». «0,75 X cpennee 3a qoMamrHue 3aaanus + 0,25 X cpegHee 3a MPOEKT».

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

1. Peanu3oBarh JIMHEHHYIO PETPECCHIO ISl MPEICKAa3aHUsl HEMPEPHIBHOM IMEpEeMEHHON Ha
3aJJaHHOM Ha0Ope JaHHBIX.

2. IlocTtpouth MoOAETHh JepeBa pEHICHUH W MpoaHaTU3upoBaTh e€¢ paboTy Ha
KIIacCCU(UKAMOHHOH 3a1a4e.

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

4. TIpoBecTr KpOCC-BaTHIAIMIO JUIs BBIOPAHHOW MOJICIIH 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. Beimoauuth QuibTpanuio HM300paXKEeHHS C IOMOIIBI0  Pa3iUYHbIX  (QUIBTPOB
(rayccoBCKMIA, MEIMAHHBII) U CPABHUTH PE3YJIbTATHI.

2. Peanu3oBaTh alropuTM BBIJEICHUS TPU3HAKOB (HAmpUMep, TPAAUCHTHl WM
THECTOTPAMMBbI OPUEHTUPOBAHHBIX TPAIMEHTOB) HA N300paKEHUSX.

3. [loctpouth U OOYYUTH MPOCTYIO CBEpTOUHYIO HelipoHHyro ceTb (CNN) mist 3amauu
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 pa3nuyHble METO/IbI BEKTOPU3ALMHM TeKCTa: Memok cioB (Bag of Words),
TF-IDF u sm6enaunaru (Word2Vec unu GloVe).

3. OOyuuth pekyppeHTHyl0 HelpoHHyro cetb (RNN) wmum LSTM mns 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
IIPOCTOTO seq2seq MoaAxXo/a.

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).

Hay‘H/ITLCSI MNPpUMCHATH MCTOJAbI OLICHKHW W BaJIMJallUU MOHeﬂeﬁ, BKJIFO4Yasd KpoOcCC-
BAJIMJIALIUIO U pacyeT METPHUK KauecTBa.

M3y4nuTh TEXHUKH TIOBBIIICHUS KadecTBa MOJEJICH: CTEKUHI, OYCTHHI, 000D
THIIEpIIapaMETPOB.

PazoOpatbest ¢ mpoOiieMoil HecOANaHCHUPOBAHHBIX JAHHBIX W METOAaMU OOpBOBI C
nepeoOy4IeHUEM.

3agaun MMPOEKTA:

1.

BriOpaTe ¥ TIOATOTOBUTH JaTaceT ¢ HeCcOAJaHCHPOBAHHBIMH KiIaccaMu I 3aJlauu
KJIacCU(PUKALIHH.

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

[MoctpouTh ancambaeBbie Moaenu: Random Forest u Gradient Boosting.

[IpoBecTH Kpocc-BaIMAAIMIO ¥ OLICHUTh MOJISIIU [0 METPUKaM accuracy, precision, recall,
F1-score.

Peanu3oBaTb CTEKMHI Ha OCHOBE HECKOJIBKHMX MOJEIEH I YJIydIIeHHs KadecTBa
IIpEeACKa3aHuM.

[Tpumenuts MeTonbl OOpHOBI C HecOallaHCUPOBAHHOCTHIO (Hampumep, oversampling,
undersampling, B3BelIMBaHKE KIACCOB) U PETYISIPU3ALMIO Ul OOpbOBI ¢ MepeodydeHueM.

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

9Tanbl BbINOJTHEHUS

a b~ w

6.
7.

HOI[FOTOBKa AAHHBIX: 3arpy3Ka, aHaJin3, O4MCTKa, pa3METKa KJIaCCOB.
Peanmaunﬂ 0a30BbBIX Moneneﬁ: 06y‘IeHI/Ie U IEpBHUYHAA OILICHKA.
ITocTpoenue ancaméueii: o0ydenne Random Forest u Gradient Boosting.
Ba.]'ll/l[la].[l/lﬂ H OIIC€HKA: KpOoCC-BalInalusA, pac4y€T METPHUK.

OnTumMH3anus: CTEKUHT,  MOAOOp  TUMEpmapamMeTpoB,  METOAbl  OOpbOBI ¢
HecOaTaHCHPOBAHHOCTHIO.

AHnanu3 pe3yJabTaToB: CpaBHI/ITCJIBHHﬁ aHaJIn3 MOﬂeHeﬁ, BU3yaJIn3anugd MCTPUK.
IToaroroBka OT4YETA U npe3eHTalmMu: OIrMcaHue 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%).

[lpumeHenne u O0OOCHOBaHHME METOAOB OOpHOBI € HeCOATAaHCHPOBAHHOCTBIO U
nepeoOyuenueM (15%).

KauecTtBO M mosiHOTa OIICHKHN MOI[GJ'IGf/i C HUCIIOJIb30BaAHUEM METPUK U KPOCC-BalIWAallUH
(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[eMOHCTpaI_[I/IH JTaIlIOB pa6OTBI U IMOJIYYCHHBIX PE3YJIbTATOB.

OOocHoBaHMe  BBIOOpA  MoOjEJEH, OoppOBI ¢

HecOaTaHCUPOBAHHOCTHIO.

METOJ0B OIITUMH3 Al n

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.

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)Iy.]IlO)

Ne 3ananue OtBet Komnerenuus
n/n
1 HazoBuTe mepBsIii 3TaI B poliecce pa3BeI0IHOTO 3arpy3Ka JaHHBIX/ YK-1
aHanm3a qa"aeix (EDA). AMITOPT TaHHBIX/ cOOp
JAHHBIX
2 [IpuBenmuTe mpuMmep THNa JHWKA B JaHHBIX, KOTOpelid | data leakage/ yreuka YK-1
MOJKHO OOHapYXHUTh IIPH aHAIH3E. nmaHHbIX/leak
3 HazoBute ogHy M3 OCHOBHBIX MOJENEH KIIaCCHYECKOTO JIMHEHHas YK-1
MAaIIMHHOTO O0YYeHHs, N3y4aeMbIX B Kypce. perpeccusi/random
forest/SVM/noructuye
CKasi perpeccust
4 VkakuTe OJHy KIIOYEBYIO METPHKY Ui OIeHKd | Accuracy/precision/rec VK-2
Ka4ecTBa KJIaCCU(PHUKAIIMH B MAITHHHOM OOyYEeHUH. all/F1-score
5 IlpuBenure Ha3Banue ojaHod u3 cxem Bamupammu | K-fold/holdout/ cross- VK-2
MojIesIei, HCTIOb3YEMBbIX TSl OIIEHKH Ka4ecTBa. validation
6 HasoBuTe 0J11H U3 METO/I0B aHCAMOJIMPOBAHHSI MOJICIICH, Bagging/boosting/ YK-2
U3y4aeMbIX B Kypce. stacking
7 YKaXure OAMH U3 CIIOCOO0B YCKOPEHHS BBIYUCICHHUN B [apannenuzanus/ OIIK-1
MaIIMHHOM OOYYEHHH. ONITUMH3ALIUS
aJIrOPUTMOB/
ucnoas3zoBanne GPU
8 IIpuBenuTe  mpuMep  apXHUTEKTypel  HeWpoceTH, RNN/ LSTM/GRU OIIK-1
IpUMEHsEMOM J1st 00paboTKH BPEMEHHBIX PSIOB.
9 HasoBure OJIHY n3 3amau pamkupoBanus, | [Touck/pekomenanus/ OIIK-1
paccMaTpuBaeMbIX B Kypce TITyOOKOTo 00y4YeHus.. retrieval
10 IlpuBeauTe  Ha3BaHWE  OJHOTO M3  OCHOBHBIX Attention/encoder/ K-1
KOMITOHEHTOB TPaHC(POPMEPOB. decoder
11 HazoBure mepByto 3amauy oOpaboTku ecrectBeHHOro | Kmaccudukanums/renep [K-1
s3pika (NLP), n3ygaemylo B Kypcee. aIysl/IepeBos
12 IIpuBenuTe npuMep OAHOM M3 3a/ad KOMIIBIOTEPHOIO KJIacCU(UKAIUSL [K-1
3penus (CV), u3ydaeMbIx B Kypce. n3o0paxenuii/object
detection/
cerMeHTarus/
MaTYUHT
13 HazoBure oamH 3 moaxomoB K pabore ¢ OONBLIMMHU fine-tuning/prompt [1K-2
s36IKOBEIMH MoziesimMu (LLLM) B NLP. engineering/ RAG
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14 [IpuBeaure mpumep OJHOTO M3 METOJOB MaTYMHra B feature matching/ [1K-2
KOMITBIOTEPHOM 3PEHHUH. template matching/
descriptor-based
15 VYxkaxure ogHO U3 TpeboBaHuii uWHPopMmanuoHHod | KonduaeHunansHOCTD [1K-2
0e30macHOCTH TIPH padoTe ¢ JaHHBIME B Al / IeTOCTHOCTR/
JIOCTYITHOCTb
16 HaszoBute oauH w3 mHCTpyMeHTOB aisi ontummsaiuu | NumPy/Pandas/ Dask YK-1
BBIYHCIICHHI B OOJIBIIUX JIAHHBIX.
17 IIpuBemuTe OMWH W3 TMPHUHITUIIOB KPUTHYECKOW OIICHKH PeneBanTHOCTH/ YK-1
HMCTOYHHUKOB HH(popManuu B Al. aBTOPHUTETHOCTE/
AKTYaJIbHOCTh
18 HazoBute onuH M3 crocoO0OB cuHTe3a MH(pOpPMANUK U3 | MeTa-aHalu3/0030p YK-2
Pa3IMYHBIX HCTOYHHUKOB. JUTEePaTypBl/HHTETpall
sl TAHHBIX
19 YKaXute OAHO U3 OTPaHUUYEHHN TPU BBIOOpPE CIIOCOOOB BBIYHCIIUTEIIbHBIC OIIK-1
pemenus 3aaa4 B AL pecypcsl/Bpemst/
PaBOBBIC HOPMBI
20 [IpuBenmuTe oOmWH W3 MaTeMaTHYeCKHX METOJOB | TPAIUCHTHBINA CITyCK/ [K-1
ONTUMHU3ALUU, IPUMEHSEMBIX B ML. TEHETUYECKHE
ANTOPUTMBI/THHEHHOE
pOrpaMMHpPOBaHHUE
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