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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuruiiHbl (Moaynsi) «CopeBHOBATEIbHBIM aHAIM3 JaHHBIX»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeICIIer0 oOOpazoBaHust — OakamaBpuar mno cnenuaigbHoctn 02.03.01 Marematuka wu
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKycCTBEHHBIH MHTEIUIEKT, YTBEPXKAECHHBIH NPHUKA30M
MunucTepcTBa HayKH U BbIciero oopasosanus Poccuiickoit deneparmu Ne 807 ot 23.08.2017
roja.

N3zyuenne aucuurumabl (Moayisi) «CopeBHOBATEIbHBIN aHANINU3 JaHHBIX» 00ecreuyuBacT
IIOHUMaHWE OCHOBHBIX NPUHIMIIOB IPEICTaBICHUS U 00pabOTKM MH(OpMAIMKM B Pa3IUYHBIX
TEXHUYECKUX W HAYYHBIX 00JAcCTAX, a Takke (popMUpyeT KOMIIETEHIIMH, HEOOXOIUMBIE IS
pa3paboTKN COBPEMEHHBIX CUCTEM OOpaOOTKM CHUTHAJOB M 3BYKOB B IPUKIAJHBIX 3a7ayax
MaTeMaTHKU U KOMIBIOTEPHBIX HAYK.

MecTo AMCHUIINHBI (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
VckycCTBeHHBI HMHTEIUIGKT W BXOJIUT B BapWaTHBHYI dacTh biioka 1, dopmupyemyro
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 YCIIOBUH YCIICIIHOTO 3aBepuieHus aucuuiuimH «Machine Learning
(Mammunoe o6y4enne)» u «Deep Learning (I'my6okoe o0ydeHue)».

Hear  u3yyeHus: JMCHUIVIMHBI  (Moayhasi):  dopMupoBaHme y  CTYACHTOB
(GyHIaMEHTaIbHBIX 3HAHUN M HaBBIKOB aHaju3a, 0OpabOTKM M MOJEIMPOBAHUS CHUTHAJIOB U
3BYKOBBIX JIAHHBIX C IPUMEHEHUEM MAaTEMAaTHIECKUX M KOMITBIOTEPHBIX METO/IOB.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— H3YyYEHHE CXEeM BaJuJaluu, 0a30BbIX JHMHUHN (Oel3naifHOB), MpeTpPEeHUPOBAHHBIX
mopneneit (Hanpumep, BERT nmns NLP, ResNet mns CV), mpunuunos apxutektyp (CNN,
Transformers), uacrpymentos (TensorFlow, PyTorch, scikit-learn), metpuk (accuracy, F1-score,
BLEU) u ontTumu3anuu Jj1si OOJIBIITNX JTaHHBIX

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

— ananu3 oTKphIThIX ucTouHuKOB (GitHub, Kaggle), ontumuzanus pecypcoB (GPU na
Colab), ocBoeHMe HOBBIX JOMEHOB (HampuMep, MEIULUHCKUE JaHHbIE), TeHepauus u
TecTupoBaHue runote3 (A/b-TecTbl, SKCIEPUMEHTBI);

— KOMMYHUKaIUs, pacmpeeneHue 3aaad, code review, yIpaBlieHHE MPOEKTaMU
(Agile/Scrum).

B pesyibTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIACH 10JIKEH
3Hamy:

— pa3HbIE CXEMBI BAIMJALUU U YMEET IPUMEHSTh 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 paboTatrk ¢ OOJBIINMU JJaTacCETaMH U ONITUMHU3UPOBATh CBOH KOJI;
ymembo:

— paboTaTh ¢ TAOJMYHBIMU TaHHBIMHU, T€HEPUTh IPU3HAKH;

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

— wuckath B github, Ha kaggle u B mHTEpHETE pelICHUS TOXOXKHUX 337a4 U UCIIOJIb30BATh
ux;

— "ckJenBaTh'" pa3HbIC PEMICHUS/TIOAXO0IbI BMECTE JUISI TOCTHIKEHUS JIYUIIETO Ka4eCTBa;

— XOpOUIO CTPYKTYpUPOBATh CBOH KO,

— obecrnieunBaTh BOCIIPOU3BOJUMOCTD CBOMX PEIICHUH;

— paboTaTh B KOMaHJIE;

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

— HCIIONB30BaTh OeCIIaTHBIC BRIYUCIUTENbHBIC pecypcehl B uHTepHeTe (Colab, Kaggle, n
);

enademp:

— pa300poM B HE3HAKOMOM JIOMEHE U cOOpOM pelIeHHs XOPOIIEero KauecTna;

— TeHepanuel HOBBIX TUIIOTE3 U ONEPATUBHOM UX MPOBEPKOU.
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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:

Komnerenuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETeHIIH U KOMIIETEHIIMH | 00y4YeHHs M0 TUCHHUILIHHE (MOLYJII0)
VK-1. Crioco0eH OCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MIOUCK, KpUTHYECKHI WHPOPMALUK B 00JIACTH UCKYCCTBEHHOTO
aHaJIN3 U CHHTE3 WHTEIJIEKTa, OCHOBHBIEC TTPUHITUTIBI
nH(GOPMAITIH, TPUMEHSTh KPUTHYECKOH OIEHKN HCTOYHUKOB
CHUCTEMHBIH MOIXOM AJIS WHQOPMALIUH U MX PEIEBAHTHOCTH.
pEeIIeHus TOCTaBICHHBIX YK-1.2. YMeeT KpUTHUECKH OIICHUBATD
3amaq WCTOYHUKY HH(POPMALIUN U
CHUHTE3UPOBATh JaHHBIC U3 Pa3IMIHBIX
WCTOYHUKOB ISl PELICHUs 3a]ad,
MIPUMEHATH CUCTEMHBIH MOIX0J] K aHATTN3Y
Y PEUIeHUI0 KOMIDIEKCHBIX MPOo0IIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a]1a4 HA OCHOBE
MOJTydeHHON HH(pOpMAaIIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT ACUCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax peryaupyromye AeaTelIbHOCTh B 00IacTH
MOCTaBIICHHOH LIEJIN 1 peleHus 3a7a4, OCHOBHBIE METO/IbI U
BEIOMpATh ONTUMAIbHBIE MTOJIXOJIbI K OTIPEICTICHHIO KpyTa 3a1a4
CHOCOOBI MX peIIeHHS, YK-2.2. YMmeeT onpenensaTs Kpyr 3aa4 B paMKax
UCXOJISl U3 JICHCTBYIOIINX MOCTaBJICHHOH 11€NH, BEIOUPATh
MIPAaBOBEIX HOPM, ONTUMAJbHBIE CTIOCOOBI PENIeHHS 3a/1a4,
UMEIOIINXCS PECYpPCOB U YYUATHIBAsI UIMEIOIITUECS PECYPCHI U
OTpaHUYECHUI OIPAHUYECHUSA
YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAaHWH O IPABOBBIX HOPMaX M PECypcax B
PEAbHBIX CUTYAIHSIX, pa3paboTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMH OTPaHHYEHHUSIMH
OIIK-1. Crioco0€eH HaxOdUTh, OIIK-1.1. 3HAeT OCHOBHEIE METOBI U MTOAXOIBI K
bopMmynupoBaTh U pEIIeHHIO 3a]1a4 PUKJIAJTHOW U
pelarh akTyalbHbIC U KOMITBIOTEPHOW MaTeMaTHKH, BKITIOYAs
3HaYMMBbIe TPOOIEMBI ANTOPUTMBI, MATEMaTHIECKOE
MIPHUKIIATHON U MOJIEJIMPOBAHNE U TEOPUIO ONTHMHU3ALNH,
KOMITBIOTEPHON a TaK)Ke COBPEMEHHBIC HHCTPYMEHTBI U
MaTeMaTHKH TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TON
o0nactu
OIlK-1.2. YmMmeer aHaIM3uPOBATH U GOPMYIUPOBATH
MaTeMaTHYeCcKHe 3a/1a49H, IPUMEHSTh
COOTBETCTBYIOIINE METObI M AITOPUTMBI
JUTSL UX PELICHUs], a TAKXKe
WHTEPIPETUPOBATH U MPEJCTABISTH
Pe3ybTaThl B MOHATHON M JOCTYITHOM
dhopme
OIlK-1.3. Nmeet mpakTHIeCKUi OIBIT pabOTHI HAL
MPOEKTaMH HIIN HCCIIeIOBAaHISIMH B
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00nacTH MPUKIIATHONH U KOMITBIOTEPHOH
MaTEeMaTHKH, BKJIFOYasl y4acTHe B
KOHKYypCax, OJIMMITHAIaX WM HAyUYHBIX
myOIUKAIVSIX, TI¢ OBLTH PEIICHBI
AKTyaJbHbIC U 3HAYMMBIC 33/1a49H

ITK-1. Crocob6eH omnpenemnsiTh IIK-1.1. 3HaeT OCHOBHBIC TCOPETHUCCKHE

obmmue GpopMsl U KOHIICTIIIMY U TIPUHITUITBI, OTHOCSIIIHECS K

3aKOHOMEPHOCTH 00J1acTH 001acTH MaIIMHHOTO 0OYUEHHS, a TaKKe

MAaIIMHHOTO O0YYeHHS KITFOUEBBbIE 3aKOHOMEPHOCTH W MOJIEIIH,
KOTOpBIC TIOMOTAIOT B aHAJIN3E U
WHTEPIPETAIUHU TAHHBIX

IK-1.2. YMeeT npoBOAUTH CUCTEMATHUUECKUI
aHajau3 00J1acTH pa3padOTKH, BEISIBIISTH H
(hopMyTUpOBaTH O0IIME 3aKOHOMEPHOCTH
Y TCH/ICHINH, a TAK)Ke IPUMEHSTh
METO/JTBI UCCIICOBAHUS IS TIOTYICHUS
HOBBIX 3HAHUW U IOHUMAHHS
[K-1.3. Hmeet npakTHUECKHIA ONBIT paObOTHI B
001acTH MAIIMHHOTO 00YUYCHHMS, BKITIOYAsI
yJacTHe B HayYHBIX MPOEKTAX,
WCCIIEIOBAHUSAX WM TIPAKTHIECKUX
3aJ]aHusX, T1e¢ ObUIH BBISBICHBI U
onwucaHbl oomtre GopMel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaThb [K-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHOW U

TUIIOBBIC 3a7a9H OoubrorpauIecKo KyJabTyphl, a TAKIKE

npohecCHOHATBHOMN MPUHIUIIEI HH(OPMAITUOHHON

JIeATeTLHOCTH B 00J1aCTH 0€301acCHOCTH ¥ IPUMECHEHUS

UCKYCCTBEHHOTO MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX

WHTEIUIEKTa, OIUPasCh Ha TEXHOJIOTHHA B TPOECCHOHALHOM

WH(POPMAITUOHHYIO H JIeSTEIIEHOCTH

oubrorpaduIecKyro I1K-2.2. Ymeet 3 pekTUBHO UCTIONB30BAThH

KYJBTYPY, UCTIONB3YS MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE

WH(POPMAITMOHHO- TEXHOJIOTHH JIJISl PEIICHUS CTAHAAPTHBIX

KOMMYHHUKAIIMOHHBIE 3a7a4 Mpo(hecCHOHATBHOM JeSITeNbHOCTH,

TEXHOJIOTHH U YIUTHIBAS YUUTBIBas TpeOOBaHUs MHPOPMAITUOHHON

OCHOBHBIE TPEOOBaHUS 0€30MacHOCTH

UHPOPMAITUOHHON [1K-2.3. NmeeT ombIT paboThI €

Oe3omacHocTH WHPOPMAITMOHHBIMH PECypcaMu 1

TEXHOJIOTHSIMHA B 00JIACTH
MCKYCCTBEHHOTO MHTEIUIEKTA, BKJIFOYAs
coOroenre HopM HHYOPMAITMOHHOM
0e301acHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonrakTHas padora CaMocTost (Tekymui
(Mony.ist) Jexuun CeMuHapsbl KonTpos TedLHAs KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padorta
3aHATHS)
1 MainuHHOE 00yUueHHe 7 7 33 Jlomarinue
3aJIaHus
2 I'my6okoe oOyuenue 7 7 33 Jomarinue
3aJlaHus
3 O0paboTka 7 7 32 Homaraue
€CTECTBEHHOTO S3BIKa 3aJIaHus
4 KomnerotepHoe 3penue 7 7 32 Jomamraue
3aJIaHus
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 BBoaunas mekmug. EDA u nuku B manubix. Mojenu kiaccuueckoro ML

" TCHEpalus MNPU3HAKOB. MeTpI/IKI/I, BaJIymaanus, chaM6JII/Ip0BaHI/I€.
YCKopeHI/Ie 1 OIITUMU3al s BBIYMCJICHHI

2 I'nybokoe oOyueHne 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, 3amaua xinaccudukanuu. 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.

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. 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. [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.

Jlonoanumensvhasn numepamypa:

1. Crpyxxkun, H. II. ba3bl nanHbIx: npoektupoBanue. [IpakTukyM : yueOHMK JUIsl 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
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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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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
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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).

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.

Pazobpatbes ¢ mpoOiieMoil HecOamaHCHUPOBAaHHBIX JAHHBIX W METOAaMU OOpbObI C
nepeody4eHneM.

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.

Peanu3oBarh CTEKMHI Ha OCHOBE HECKOJIBKMX MOJENEW Ul YIYYIIEHHS KadyecTBa
IIpeACKa3aHui.

[Tpumenuts MeTonbl OOpHOBI C HecOallaHCUPOBAHHOCTHIO (Hampumep, oversampling,
undersampling, B3BelIMBaHKE KIACCOB) U PETYISPU3ALMIO Ul OOpbOBI ¢ Iepeo0ydeHHEM.

[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.
Peanmaunﬂ 0a30BbBIX MO)IG.]'IGﬁ: 06yquI/Ie U NIEpBHUYHAsA OILICHKA.
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 aHaJn3 MOJICJ'ICI\/'I, BU3YyaIn3alugd MCTPUK.
IToaroroBka OT4YETA U npe3eHTalumMu: OIMcaHue METOA0B, PE3YJILTATOB U BHIBOJIOB.

Kpurepun ouennBanus:

KoppeKkTHOCTh 1 MOJIHOTA MOArOTOBKH JaHHBIX (10%).

[paBunbHas peanu3zaiys U o0ydenne 6a3oBbix moaeneit (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 000CHOBAaHHOCTH BHIBOAOB (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,

HecOaTaHCUPOBAHHOCTHIO.

METOJIOB

OIITUMHU3allN u

OoppOBI ¢

OTBeTHI HA BOIIPOCHI ITO TCOPUHN UCIIOJIB3YCMBIX aJITOPUTMOB U NIPAKTUICCKHUM ACIICKTaM.

CnocoOHOCTh KPUTHUYCCKU OLCHUTL Ka4YCCTBO MOIIGHGP'I U IPCAIIOXKUTH ,HEUILHGfIHlPIG

yIy4IIEeHUS.

KaugecTtBo mpe3cHTau, YMCHHUC ACHO JOHECTH OCHOBHBIC UACHU U PE3YJIBTAThHI.

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 [IpuBenuTe mpuMmep THMa JIWKa B JAaHHBIX, 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/norucruue
CKasi perpeccusi
4 VkaxuTe OAHY KIIOYEBYHO METPHKY JMJs OLeHKH | Accuracy/precision/rec YK-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 [IpuBenure  mpumep  apXHTEKTypbl  HEHpoceTH, RNN/ LSTM/GRU OIIK-1
MIPUMEHsEMOU st 00pabOTKH BpEMEHHBIX PSIOB.
9 Hazosute OIHYy W3 3ajady  pamwkupoBanus, | [Torck/pexoMeHnansy/ OIlK-1
paccMaTpUBaeMBIX B Kypce IIyOOKOro 0Oy4eHus.. 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/
MaTYHHT
13 HazoBure oamH w3 momxomoB K pabore ¢ OONBLIIMMHU fine-tuning/prompt [1K-2
s3b1K0BBIME MoJienisimu (LLM) 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 Ykakure 0OHO U3 OTPaHUUEHHN TPU BBIOOpPE CIIOCOOOB BBIUMCIIUTEIbHBIE OIIK-1
pemenus 3ana4 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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