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1. Heau u 327244 U3yYeHUs] TUCHUTLIUHBI (MOTYJISA)

1.1 Ieabio ocBOEHHS] THCUMIIMHBI «AHATN3 JAHHBIX MAIITMHHOTO OOYYEHHUsS» SIBIISETCS
(dbopMuUpoBaHHE Y CTYJCHTOB CHCTEMAaTU3UPOBAHHBIX 3HAHUH, MPAKTUYECKUX YMEHHH U HaBBIKOB
IIPUMEHEHHSI COBPEMEHHBIX METOJ0B HMCKYCCTBEHHOIO HMHTEJUIEKTa, MALIMHHOIO OOY4YEeHHs s
peleHus 3a/1a4 aHAJIM3a JaHHBIX MAIIMHHOTO OOyYeHHS B Pa3IMYHBIX MIPEIMETHBIX 00JaCTAX.

JlucuuiuinHa HarpaBiieHa Ha pa3BUTHE CIIOCOOHOCTH BHIOMPATH, PEaTN30BHIBATh, OLICHUBATD
Y MHTEPIPETUPOBATH MOJAECIH KJIacCCH(PHUKALINH.

1.2 3agaun AUCHHUILIMHBI

1. N3y4yeHue TeopeTHYeCKMX OCHOB 3a/1a4 MAIIMHHOTO 00Yy4eHus;

2. YruyOneHnue 3HaHUH O COBPEMEHHBIX aJITOPUTMAaX MAITHHHOTO 00ydeHus (JIOTUCTHYECKAsT
perpeccusi, SVM, nepeBbsi pelieHuid, OaliecOBCKHI KiaccuukaTop, aHcamOIId, alrOPUTMBI
KJIACTEpHOTO aHaJln3a, AITOPUTMBbI CHHXKEHUSI pa3MEPHOCTH);

3. IlpnoOpeTeHne MpaKTHYECKNX HABBIKOB aHAIM3a JAaHHBIX, NMPOCKTUPOBAaHUS, OOydeHUS,
OIICHKH U ONITUMHU3ALMHU MOJieNIel KiIaccu(UKaIK ¢ UCTIOIb30BaHUEM COBPEMEHHBIX HHCTPYMEHTOB
(R, Python, scikit-learn, PyTorch/TensorFlow/Keras);

4. Pa3BuTHe yMEHUN aHANU3UPOBATh PE3YyNbTaThl KiIaccU(UKALKK, KiIacTepHU3aliy,
BBIOMPATh METPUKHU KaueCTBa, MHTEPIIPETHPOBATH PAOOTy MO IETICH;

5. ®opMupoBaHUE HABBIKOB MPUMEHEHHUS METOJOB MAIlMHHOTO OOYy4YeHMs AJis pelleHus
MIPUKJIAIHBIX 3a]1ay.

1.3 MecTo qucuMIJIMHBI (MOYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuuninuHa «AHaIu3 JaHHBIX MAIIMHHOTO 0OYyYEHHUs» OTHOCUTCS K 4acTH, GopMupyemMoit
y4acTHUKaMH 0Opa3oBaTelbHBIX OTHOmIeHWH bmoka 1 "ucrwrummael (MOIynau) 1Mo BBIOOpY"
yaeonoro miana (b1.B./[B.05.01).

Jucuumnuna uyyaercs B 7-M cemecTpe. i ycrenrHoro 0CBOeHHsI He0OX0IMMbI 3HAHMS,
MOJIy4YE€HHBIE B JUCHUILTUHAX: «AJredpa U BBEJCHHUE B TEH30PHBIIN aHaIu3», «Teopus BepoaTHOCTEN
U MaTeMaTu4ecKasi CTaTUCTUKA», « MHOTOMEpHBIN CTATUCTUUECKUN aHATTU3 U MAIlIMHHOE O0y4YeHHe,
«[IporpammupoBaHue».

[IpenogaBanue BeAeTcs B BUE JIaOOPATOPHBIX 3aHATHH C UCIOIb30BaHUEM HHTEPAKTUBHBIX
MeTo10B. JlabGopartopHble pa®OThl HampaBieHbl Ha MPAKTUYECKOE OCBOEGHHE METOJIOB H
WHCTPYMEHTOB KJIaCCU(UKALIMU HA PEATbHBIX JTaHHBIX.

Jucuumnnuaa ¢GopMuUpyeT KOMIETCHLUH, HEOOXOAMMBIE JJisi BBIMOJIHEHUS BBITYCKHON
KBTU(UKAIIMOHHOW paboThl U MPOQPECCUOHANIBHON NEATENHHOCTH B OONACTH BBIYHCIUTEIBHBIX
TEXHOJIOTHH.

1.4 IIpodeccuoHanbHBIE POJIM B CTPYKTYPe 00pa3oBaTeIbHOM NPOrpaMMbl

Pons 1: Data Engineer (MHkenep 1mo 1aHHbIM)
3agauu:

IIpoextuposanue u nocrpoenue ETL-nponeccos

Co31aHue ¥ ONTUMHU3AIMS XPAaHWINIL JAaHHBIX

ObecnieueHne kayecTBa M JOCTYITHOCTH JAHHBIX

Hacrpoiika nnppactpykrypsl Uit 00paOb0TKH OOJBIINX JAHHBIX

WuTerpanus pa3po3HEHHBIX HCTOYHUKOB JJAHHBIX

PaboTa ¢ JaHHBIMU B 00JIACTH MTPUPOIOIIOIB30BAHUS, METUIIMHBI, CBSA3U U T€JICKOMMYHUKAIHHA

oukrwbdE



Pons 2: ML Engineer (Muxenep MO)

3agaun:

ol i el

Peanusanus ML-monenei B IpOLyKTUBHBIX CUCTEMAX
OnTumu3anus ITpou3BOJUTENBHOCTH U MacIITAOMpOBAaHUE MOJIeIEl
PazpaboTtka ML-naiituiailHOB 1 aBTOMaTH3a1Us TIPOLIECCOB
MOHUTOPHHT KauecTBa MOJIENIEN B IIPOLYKTUBE

Wuterpanus ML-pemiennii ¢ Ou3Hec-TIPUI0KESHUIMHI

Pons 3: MLOps (Cnenuanauct no sxcruryaranuu UN)

3agaun:

1

ol el el

ABTOMAaTH3a1Ms IPOLIECCOB 00YUEHUS U Pa3BEPThIBAHUS MOJIEIeN
MonuTtopuHr npoussoautesnsHoct ML-cucrem

VYrpaBneHue BepCUsMHA MOJIENIEN U TAHHBIX

Ob6ecnieuenne CI/CD nns ML-nipoekToB

OnTuMHu3aLus BEIYMCIUTEIBHBIX PECYPCOB

1.4 IlepeyeHb IUIAHHPYEMBIX pe3yJabTATOB O0y4YeHHMs MO JMCUHMILIMHE (MOIYJIIO),

COOTHECEHHBIX € MVIAHUPYEMBbIMH pPe3yJibTATAMHU 0CBOEHMsI 00Pa30BaTeJIbHOM NMPOrPpaMMbl

N3yuenne naHHON y4eOHOW TUCIUIIIMHBI HAMPaBICHO Ha (pOpMUPOBAHUE Y OOYJaArOIIUXCS

CICOYIOIIUX KOMITCTCHITHI:

BD-1

BD-1.1

BD-1.2

BD-1.3

BD-1.4

Cnoco0eH ocymecTBJIsITb TMOMCK, COOP, OYMCTKY M TNpeIBAPUTEJbHBIN aHAJIHU3
aannbix (IT)

OO00CHOBBIBaET CIIOCOOBI ¥ BAPHAHTHI IPUMEHEHHUST METOJIOB MPEIBAPUTEIIHHOTO aHAIN3a
JaHHBIX B 3amavax WM, BriIrouas WX MaTeMaTH4ecKoe (aJIropuTMHYECKOE)
peoOpa3oBaHUE U AJANTAINIO K CIICIU(PHKE 3a/1a91

3HaeT METO/IbI 3aMOJHEHUS TIPOITYCKOB B JaHHBIX U YJAJCHHUS BHIOPOCOB B TaOIMYHBIX
JAHHBIX (CITyJaiiHbIC BEJIMYUHBI)

Hmeer HaBBIKK (yMeeT) OYMCTKHU 3allyMJICHHBIX BPEMEHHBIX PSJIOB M H300paKCHHU.
OOHapyXuBaeT W YCTpaHSeT BBIOPOCHI B JIAHHBIX BpPEMEHHBIX psAIOB. Baameer
MOJIXOJaMH K 3aII0JTHEHHIO ITPOIYCKOB B JIAHHBIX BPEMEHHBIX PSIIOB M U300PayKEHHIA.
[TpuMeHsieT MeTO 1bI aHATHM3a IAHHBIX JUTSI IIPOBEPKU PA3BEIOYHBIX TUIIOTE3 U MOITOTOBKH
JIAHHBIX K IPUMEHEHUIO COBPEMEHHBIX MeTo10B TN

3HaeT OCHOBHBIE METOIbl TOHMKEHUS pa3MEPHOCTH

YMeeT TPUMEHUTh OCHOBHBIC METOJbI TOHIKCHHS pPa3MEPHOCTH M IOJ0HpAcT
ONTUMAJIHYI0 Pa3MEPHOCTh B 3aBUCHMOCTH OT HEOOXOIMMOH 10y OOBSCHEHHOM
JMCTIEPCUH.

Baageer Meromonoruel NpUMEHEHHUS CYIIECTBYIOMIMX OWONMHMOTEK, pPeaTu3yIomnuX
METO/IbI TOHMXEHHSI Pa3MEPHOCTH.

[IpumenHsieT MeTo/bl TOHIKEHHUS Pa3MEPHOCTH JUIsl TMEPBUYHON HMHTEpHpeTanuu u
BHU3yaIHM3aI[M MHOTOMEPHBIX TAHHBIX

3HaeT W yMeeT TNPUMEHUTh OCHOBBI METOJOB OTOOpa TPU3HAKOB U BHIOMpaeT
ONTUMATFHOE TTOJIMHOKECTBO MPU3HAKOB.

Baageer Mertomonoruell TpPUMEHEHHUS CYIIECTBYIOMIMX OWONMHMOTEK, peaTu3yIOMIHNX
METO/IbI 0TOOPA MPU3HAKOB.

3HaeT U yMeeT MPUMEHHUTh METOIbl 0TOOpa MPU3HAKOB.



BD-2

BD-2.1

BD-2.2

BD-2.3

LLM-2

LLM-2.1

LLM-2.2

Baaneer ciocoOHOCTBIO IPUMEHSTH METOAbI OTOOpa MPU3HAKOB JAHHBIX, 3HAYMMBIX JUIS
UCCIICIOBAHUSL.

YMeert oTOMpATh MPU3HAKU JAHHBIX, 3HAYMMBIE JJIS1 HCCIIEIOBAHUS,

Baaneer meronamu finetuning

CnocoOen ompeaenasitb Tpe0OBaHUsI K Ha0opaM [aHHBIX /ISl pelleHUsl 3aJa4
MAIIMHHOTO0 O00y4eHHUsl, NPOBOAUTH Ppa3MeTKy H AaHaJIW3 HaO0OpOB JaHHBIX,
OIIeHUBATH KA4€eCTBO JAHHBIX, 00eCNeYnBATh HENMPEPHIBHY) HHTErPANIMIO JAHHBIX
3Haer, kak copmupoBaTh TpeOOBaHMS i HaOOpa JaHHBIX. Biameer ymMeHUsSMHU 10
¢dbopmupoBaHui0 TpeOOBaHWMI K Ha0OpaM W KadecTBY AAHHBIX JUIS PEIICHHs 3a/1ad
MAIIMHHOTO 00y4YeHuUs

3HaeT MpUeMbI K HHCTPYMEHTHI JIJIsl COOpa JAHHBIX U3 pa3pO3HEHHBIX HCTOUHUKOB. YMeEeT
paboTaTh ¢ IaHHBIMH, B TOM YHCIIE COOMpAET NaHHBIE M3 Pa3pO3HEHHBIX MCTOYHHKOB,
MpOBEpsIeT JaHHBIE HA KOPPEKTHOCTh. Biangeer s3pIkaMu U MHCTPYMEHTaMH sl cOopa
TAHHBIX U OTICHKU X KOPPEKTHOCTH.

[TpuMeHsieT HHCTPYMEHTHI ¥ IPAKTHKHU HETIPEPBIBHOM HHTErpaluu ganHbix (DataOps)
YMeeT TNPUMEHSATH WHCTPYMEHTHI HWHTETpPAIlMA JIaHHBIX. BJiajgeer HaBBIKaMU
HenpepbIBHON nHTEerpanuu faHHsix (DataOps)

Cnocob6en 1000y4aTh, aJanTHPOBATHL U ONTHMH3HPOBATH IeHepPATHBHBLIE MOIETH
noa cnenuduyecKkne 3a1a4u U YCJIOBHS IPUMEHEHHUs

IHonumaer npuHuunsl fine-tune

3HaeT: OCHOBHBIE MOJAXO/bl K TOHKOM HAaCTPOMKE: MOJHAsl HACTPOIKa BCEX MapaMeTpoB,
MmodTarHass pa3Mopo3Ka CJIoeB, MeToabl 3(dekTuBHOM TOHKOM HacTpoiku (P-Tuning,
LoRA, QLoRA, Adapter). I'mmepnapameTpbl, KpUTHYECKH BakHbIe s fine-tune:
learning rate, scheduler, batch size, u ux oTimums oT 00y4YeHUS C HYIIA.

YMmeer: OtnuyaTth 1000yd4eHHE OT MEPBUYHOTO OOYYEHHs, 3HAET 0a30BBIC MPOIIECTYPHI
fine-tune, ananu3upoBaTh 3a1a4y U BHIOMpATh HanOOJICe MOIXOAAIIHI MeTo fine-tune
(mosHas HacTpoMKa VS. ¢ eKTUBHBIC METO/IBI).
Bnageer: HaBbIkoM 0cCO3HaHHOTO BblOOpa cTpateruu fine-tune mox OTrpaHUYEHUs
(BBIYHMCIIUTEIBHBIE PECYPCHI, 00bEM JaHHBIX, TPeOOBaHMS K KadecTBY). [Ipumenser fine-

tune K npeao0yIeHHBIM MO JIEJISIM Ha HOBBIX Jaracerax.
* MeTonamMu aHajKM3a U UHTEPIPETAIMHU MTpolecca JO00ydeHHs (MCIOJIb30BAaHKE JIOTOB,
rpauKoB MOTEPH).

» KpuTHuecknM MBIIVIEHHEM JJIsl OTICHKH 11EJIecO00pa3HOCTH MpuMeHeHus fine-tune B
KOHKPETHOM CIICHAPHH Versus MCIoJib30BaHus prompt engineering mwin RAG.

Coszpaér odyuaromue Ha00pPbI JAHHBIX.

3naer: TpeOoBaHus K JaHHBIM Il fine-tune: perneBaHTHOCTH, 00BbEM, pa3HOOOpasue,
KadecTBO pazMeTku.Dopmathl TaHHBIX s onyisipHbIX (peiimBopkoB (Hugging Face,
TensorFlow, PyTorch) u cTpykTyp 3amau (TEKCT-TEKCT, TEKCT-U300pa)keHue,
WHCTPKYKIMHU U T.J.). MeToIpl ayrMeHTaluu JanHbIx (data augmentation), cienuduunbie
JUIi TeHepaTHBHbIX Mojeneil (e.g., back-translation gms Tekcra, Moaudpukanus
npoMnToB). [lpuHIMnbel pa3OueHHs MaHHBIX Ha OOYYaloOIIy0, BalUIAIIMOHHYIO H
TECTOBYIO BHIOOPKH.

Ymeer: BriOupats MeTonnl ¢ yuyeToM TpeboBaHuil Kk latency u pecypcam. cobupartb
TaHHBIE W3 PA3IMYHBIX HCTOYHUKOB: API, BeO-CKpamuHI, OTKPBIThIE JaTaceThl,
cUHTeTHuecKas reHepanus. Ouumarh U npenoopadbaTeiBaTh ChIphIE JaHHBIC: yOalCHHE
ryma, 1yOnuKaToB, HOpMaIHU3allys TEKCTa, MpUBeIeHue K eqnHoMy ¢hopmary. Pazmeyarts
JTAaHHBIE B COOTBETCTBUU C TIOCTABICHHOM 3a1aueit (€.g., COCTaBIATh Maphl "HHCTPYKIIUS-
oTBeT", aHHOTHPOBATh M300paxeHus ). [[pUMeHsATh METOAbl ayrMEHTAIlUU JAHHBIX IS
yBEIMUEHUS pa3Mepa U pazHooOpa3ust oOydaromiero Habopa.



MF-4

MF-4.1

MF-4.2

MF-4.3

MF-7

MF-7.1

Baaneer: HaBbikamu pa®oThl ¢ OMOIMOTEKAMU U HHCTPYMEHTAMU JJIs1 00paboTKU
naunbix (Pandas, NumPy, Hugging Face Datasets).

MeTtoaamu oGecriedeHus PEerpe3eHTaTUBHOCTH U COaTaHCUPOBAHHOCTHU CO3/IaBaE€MOTO
Habopa JaHHBIX.

TexHoIOrMAMM CO3/1aHUS CUHTETUUECKUX JTAHHBIX /IS 3ajia4, T /1€ peajbHbIX TaHHBIX
HEJ0CTAaTOYHO.

IToJHBIM MKJIOM TIOJTOTOBKH JaHHBIX: OT cOOpa CHIPBIX JaHHBIX 10 (GOpMUPOBaHUS
roroBoro Juis o0yueHust o0bekTa (Dataloader, Dataset)

Crnoco0eH NpUMEHATHh CTATHCTHYECKHE MeTO/AbI /ISl AaHAJIN3Aa JaHHBIX, BAJIUAALUH
Mo/ieJieil MAIIMHHOIO 00y4eHHsl U MPOBe/JAeHUsI IKCepuMeHTOB B o01actu UU.
[IpumensieT craTUCTHUECKHE METOJbl aHalIM3a U MAIIMHHOTO OOy4YeHHSs A pelieHUs
3a/1a4 aHaJIu3a JaHHbBIX U IPOBEACHUSI SKCIIEPUMEHTOB Ha JaHHBIX.

[Ipumensier u BbIOMpPAET METOJbl CTATUCTHYECKOIO MAIIMHHOTO OOYyuYeHUs, YYUThIBas
OCOOEHHOCTH JIaHHBIX U 33/1a4H, a TAKXK€ OOBSACHACT pazIuuMs MEXKIY MOIXOAAMH.
3HaeT OCHOBHBIE CTaTHUCTUYECKHE METOJbl OMHCATEIBbHOTO M WH(EPEHIIMOHHOTO
aHaJIM3a, MPUHIIMIIBI IJTAHUPOBAHUS IKCIIEpUMEHTOB (A/B-TecThl) 1 6a30Bble AITOPUTMBI
MAIlIMHHOTO 00Yy4eHHs (JINTHEWHBIC MOJICIIH, JCPEBH).

YMeeT npuMeHSITh CTATUCTUYECKUE METO/IbI (IIPOBEpPKA TUIIOTE3, aHAJIU3 PACIIPEIeTICHU )
U aNrOPUTMbI MAIIMHHOTO OOYYEHUS Ul HCCIeA0BaHUs TaHHBIX, U3BJICUEHNS UHCANUTOB
U IPOBEPKHU pabOUUX TUMOTE3.

Baageer HaBBIKOM IPOBEIECHMSI MOJIHOTO IUKJIA aHAIM3a JAaHHBIX: OT MPenoopaboTKU U
pasBegounoro a"ammsza (EDA) 1o mOCTpoeHHs, HWHTEpIpeTanud pe3yIbTaTOB H
(hopmMupOBaHUS BHIBOJIOB.

CrocobeH NpUMEHSTh CTaTUCTHYECKHUE METOJbl Il IOCTPOEHMS IpecKa3aTeabHbIX
Mo/IeNel, BKIIIOYasi METObI AJIsl aHAJIN3a U IPOrHO3UPOBAHMS BPEMEHHBIX PAJIOB, a TAKXKE
MO/IETTMPOBAHUS HECTALIMOHAPHBIX CIy4allHBIX POLIECCOB.

CtpouT MozienH JUHAMUYECKUX CUCTEM JJI1 MHOTOMEPHBIX BPEMEHHBIX PSAA0B U MOJIEH.
3HaeT MaTeMaTUYECKHE OCHOBBI U MPEAIOJIOKEHUS PErPECCHOHHBIX, IPOTHO3HbBIX
MOJIEJIeH U METOJIOB aHaIn3a BpeMeHHBIX psaaoB (ARIMA, skcnioHeHITHaIbHOE
CrJIaKMBaHKe, OJX0/bl K paboTe ¢ HECTALIMOHAPHOCTBIO).

YmMeer cTpouTh, 00ydaTh U BAJIMAUPOBATH MPECKa3aTeNIbHbIE MOJIENH (perpeccus,
KJ1accu(uKaiys, IporHo3upoBaHKe), BKII0Uas paboTy ¢ BDEMEHHBIMU PsiiaMU U
HECTalMOHAPHBIMU IIPOLIECCAMHU.

Baaneer HaBbIKOM BbIOOpPa M HACTPOMKM MOJEIM IOJ KOHKPETHYIO 3ajgauy
IIPOrHO3UPOBAHMSI, JUATHOCTUKH €€ KaueCTBa U MHTEPIPETALUHU PE3yIbTaTOB IPOTHO3a.
CrnocobeH NpUMEHATh CTAaTUCTHUYECKHE METOJbI JJIs OLICHKM KauecTBa Mmojenedt MU,
BKJIFOYAss METPUKHM U KPUTEPUU Ul PErpeccHH, KiIacCUpUKAlMM U KIacTepu3aluu, a
TaKXKe [Vl IPOBEAEHUS CTATUCTUYECKUX TECTOB JJIsi CPAaBHEHMSI MOJIeIIEH.

O1neHrBaeT CTATUCTUYECKHE PA3IMUUs MOJIeNIell U aIrOPUTMOB, 00y4aeMbIX Ha JaHHBIX.
3HaeTr U mnpuMeHseT MOJIUGHUIMPOBAHHBIE CTaTUCTHUECKUEe Kputepuu, A/B
tectupoBaHue.  IIpumeHsier  oOlleHMBaHME Ha  OCHOBE  MOJU(PHIMPOBAHHBIX
JIOBEPUTENBHBIX HHTEPBAJIOB, UCIIOJIb3yeT balileCOBCKUE TECTHI.

Crnoco0eH npuMeHATh MeToAbI P epeHInATbHON TeOMeTPHH U TOIOJIOTHH IS
¢opManu3anMy, aHAJIM32 U MHTEPNPeTAllMH CTPYKTYP JAHHBIX M NPH3HAKOBBIX
NPOCTPAHCTB, BKJIOYasi 3aJa4d OTOOpakeHHUsi, KJjacTepu3anuu, o0y4yeHHs Ha
MHOr000pa3usaxX U AHAJIH32 YCTOHYMBOCTH MOJeJIeil.

[IpumMeHnsieT MeToAbl TOMOJOTMYECKOrO aHaliM3a JJsl OMHCAaHUS TJI00aTbHBIX CBOMCTB
JAHHBIX U YCTOMYMBOCTU IPU3HAKOBBIX CTPYKTYP.



ML-2

ML-2.3

3Haer: VY3HAaéT W UHTEpHpETHpPyeT 0a30BbIE TOIMOJOTHYECKUE XapPAKTEPHUCTUKU
(CBSI3BHOCTB, KOJMYECTBO KOMIIOHEHT, Pa3MEpPHOCTh) B IpPHUMEpPAX U BHU3yaIU3aLUAX.
Ymeer: Mcnonp30BaTh TONMOJIOTUYECKUAE AECKPUIITOPHI B KAUECTBE HOBBIX IIPU3HAKOB IS
MOJIeNH KIIacCU(UKAIIUH, XapaKTepU3YIOIUX II100anbHyo ¢popmy AaHHBIX. OLEHUBATH
TOIIOJIOTMYECKYIO YCTOMYMBOCTh IIPU3HAKOBOIO IIPOCTPAHCTBA K MAJIBIM BO3MYILICHUSAM B
naHHbIX._Biiageer: HaBbIKOM YTEHHS 1 HHTYUTUBHON MHTEPIPETALUN IIEPCUCTEHTHBIX
IarpaMm JUTSL ObICTpOI OLICHKH CJIOKHOCTH CTPYKTYpBI JTAHHBIX.
* Meroaom wucnonb3oBanuss TDA kak MHCTpyMEHTa Uil BBISABJICHHUS HEOYEBUIHBIX
r7100abHBIX 3aKOHOMEPHOCTEH, HE YIaBIMBAEMBIX TPAJAUIIMOHHBIMU CTATHCTHYECKUMHU
METOJaMHU.

CnocodeH mnpuMeHATh (PyHIAMEHTAIbHbIe NPUHIUNBI H METOAbI MAIIMHHOIO
o0y4yeHHs1 BKJII0Yasi MOATOTOBKY JaHHBIX OLlEeHKY KauyecTBa Mojeieil U padory c
NpU3HAKAMU

Pemaer npoOnemsbl HecOanaHCUPOBAHHBIX JAHHBIX M OLICHUBAET KaueCTBO MOJeei
3Haer mpoOieMbl HecOATaHCHUPOBAHHBIX JaHHBIX METOJABI OIICHMBAHUS KadyecTBa
MoJenein

YMeeT NPUMEHHTh Ha TPAKTHKE OCHOBHBIE METPUKM OIEHKH KadecTBa IS 3ajad
knaccudukanuu u perpeccuu (b)

[IpumensieT pa3nuyuHblie TUIBI Kpocc-Banuanuu OLEeHuBaeT KauecTBO MOIETIEH ¢ yueToM
bias-variance trade-off (IT)

Baaneer mnponBUHYTBIMH MeETOJaMU pPAOOTBI ¢ HeECOATAaHCHPOBAHHBIMHU JIaHHBIMU
(SMOTE weighted learning). HactpanBaeT kKacTOMHBIE METPUKH W (DYHKIIUU TOTEPb.
[TpoBOAUT CTAaTUCTUUECKHI aHAIN3 3HAYUMOCTH pe3yIbTaToB ()

Pe3y.]'IBTaTI)I O6y‘I€HI/IH MO0 AMCHHUINIMHE JOCTUTAIOTCA B paMKaX OCYIICCTBJIICHHSA BCEX BUJOB

KOHTaKTHOM M CaMOCTOSATEIBHOMN pa6OTBI 06yqa}om1/1xc>1 B COOTBETCTBUHU C YTBCPKIACHHBIM y‘le6HI)IM

IIJIaHOM.
I/IH,[[I/IKaTOpBI JOCTMXKCHU A KOMHCTCHHI/Iﬁ CUHMTAOTCA C(l)OpMI/IpOBaHHBIMI/I IIpru 1O0CTHXKCHUU

COOTBECTCTBYIOIIMUX UM PE3YJIbTATOB 06y‘leHI/I${.

2. CTpyKTYypa U cofep:KaHue TUCHHILTHHBI

2.1 PacnpeaesieHue TPyA0EMKOCTH JUCHUILJIMHBI 110 BUIAM padoT
OO6mas TpyaoE€MKOCTh AMCHUUIUIMHBI COCTaBIseT 2 3a4eTHBIX eauHHIlbl (72 dyaca), uX

pacipeacJICHuC 110 BUgam pa60T MMpCaACTAaBJICHO B Ta6nnue

Bumst paGor Bceero dopma
4acoB | OOyYeHHS OdHas
7 cemectp
(1acer)

KonrakTHas padora, B TOM YHcjIe: 16,2 16,2
AyauTOpHBIE 3aHATHSA (BCEro): 16,2 16,2
3aHSTHS JIEKIIMOHHOTO TUTIA
na0opaTOpHbIE 3aHATUS 16 16
MIPAKTUYECKHUE 3aHITHI - -
CEMUHAPCKHE 3aHITH - -
Nuas koHTaKTHasA padora: 0,2 0,2
KonTpons camoctosrensHoit pabotsl (KCP)
ITpomexyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTeJbHas padoTa, B TOM YHCJIe: 55,8 55,8




Kypcosas paborta/mpoekt (KP/KII) (moaroroska) - -
KonTtponpHas pabora - -
Pacuérno-rpaduueckas padota (PI'P) (moaroroska) - -
BrinonHenne MHAMBHUIYaNbHBIX 33aHUI TI0 TIOATOTOBKE pedepaToB, 9.8 98
COOOIICHUH, Pe3eHTAIINI ' '
CamocrosiTenpHas IpopabOTKa U MaTepraia yaeOHHKOB U yIeOHBIX 38 38
0COOMH, MOATOTOBKA K JJAOOPATOPHBIM 3aHITUSIM
[TonroToBKa K TEKynieMy KOHTPOJIIO 6 6
KoHTpoJb:
[ToaroToBka K 3K3aMeHY - -
Oo0wmasn yac. 72 72
TPYA0EMKOCTh | B TOM YHCJe KOHTAKTHas padora 16,2 16,2
3a4. efi 2 2

2.2 ConepxaHue TUCHMILINHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH MO pa3zesiaM JAUCHUTIINHBI.
Pa3nensl/TeMbl TUCHUIUINHBL, H3yd4aeMble B 7 cemecTpe 4 Kypca 0uHOM (GopMbl 00ydeHus

KonnyecTBo 4acoB
Ne HaumenoBanue paznenos (Tem) Bceer Aymuropuas Breaynurop
o pabota |Has pabora
JI 113 |JIP CPC
BBenenne B ananmuTuKy AaHHbIX 1t ML. OT noAroToBKu
K aHanu3y. MeTpuku kauecTBa KiaccuuKaium.
1. - 8 2 6
Marpuma omubok, Accuracy, Precision, Recall, F1-score,
ROC-AUC. Kpocc-Banunarusi.
[InanupoBaHue U MPOESKTUPOBAHKUE TPUIHAKOBOTO
2. |mpoctpanctBa (Feature Planning) Ctpareruu paGoThl ¢ 10 2 8
nrcOaTaHcoM KIIaCCOB.
3 [IpoaBunyThIi pa3zBenounslid ananus (EDA) u 10 2 8
" |amarHocrtuka nmpo6sieM JaTaceTa.
AHalu3 ¥ ynpaBJjeHUE 1eJI€BOM nepeMeHHon - Ctpareruu
4.  |paboTbhl C MHOTOKJIACCOBOM M MYNIbTUIa0€IbHOM 8 2 6
KJIaccu(PUKaIIUCH.
5 Crpareruu 6amaHCHUPOBKU U ayrMEHTALIUU JAHHBIX — 3 5 5
METO/Ibl CEMILTUPOBAHUS, T€HEPATUBHBIE MOJIEIIN
AHanu3 ¥ ONTUMHU3ALUS COCTaBa MPU3HAKOBOTO
6. |mpoctpaHcTBa: [IpoABUHYTBIE METOIBI CEIEKIIUN 8 2 6
MIPU3HAKOB
7 Mertoonorus SKCIIEPHMEHTHPOBAHUA 1 CTATHCTHHYECKA | 4 5 8
OIICHKA YIIy4IlIeHUN
8 [IpoexTrpoBaHKe CKBO3HOTO MalIUIaiiHa aHAIN3a JTaHHBIX 98 5 78
" |Murepnperanus moneneii (SHAP, LIME). ' '
HUTOI O no pazoenam oucyuniuusl 69,8 16 55,8
KonTpomas camoctosarensHoii pabotsl (KCP)
ITpomesxyrounas arrecrauus (MKP) 0,2
IToaroToBKa K TeKyIiemMy KOHTPOJIIO -
OO11ast TpyA0€MKOCTb IO AUCIUIIIUHE 72




Hpumeuanue: JI — nexyuu, 113 — npaxmuyecxue sausmus / cemunapwl, JIP — nabopamopnwie 3anamusi, CPC —
camocmosmenvuas paboma cmyoeHma

2.3 Coneprxanue pa3iesioB (TeM) IMCHUILIHHBI
2.3.1. 3aHATHSA JEKIMOHHOI0 THIIA
3aHATH JIEKIIMOHHOTO TUTIA HE MTPETYCMOTPEHBI YICOHBIM TUIAHOM.

2.3.2. 3aHATHA CEMHUHAPCKOI0 THIIA

3aHATHS] CEMUHAPCKOTO TUIIA HE NMPEAYCMOTPEHBI yUEOHBIM IUIAHOM.

2.3.3. JlabopaTopHbIe padoThl

HanmenoBanue paznena dopMa TeKyniero
Ne P Tematuka 1a00paTOpHBIX padboOT P i
(Temsl) KOHTPOJIS
1. |BBeneHue B aHATUTHKY |3HAKOMCTBO ¢ OubaroTekamu (pandas, |Ompoc o
naHHbIX Uit ML, Ot numpy, matplotlib, scikit-learn). TEOPETHUECKOMY
IMOATOTOBKHU K aHAJIIU3Y. qDOpMI/IpOBaHI/Ie (HOI/ICK u COCTaBHeHI/Ie) MaTepray. OT1yer o
MeTpHKu KauecTBa U TIEPBUYHBINA aHATH3 Ha60pa JaGOpaTOpHOH paboTe.
KJIacCU(PUKAIIUHN. MaHHBIX. Pa3ngenenue Ha train/test.
Martpuna omunook, MeTtpuku KauecTBa KiacCU(PHUKAIIH.
Accuracy, Precision, Marpuia omubok, Accuracy, Precision,
Recall, F1-score, ROC- |Recall, F1-score, ROC-AUC. Kpocc-
AUC. Kpocc-Baymaanus. |(BaauaaIus.
2. o Yruy6néunsiii GuunHrenupurr pa  |OMPOC 110
OCHOBE JOMEHHBIX 3Hauuii 1 EDA. TCOPCTUICCKOMY
[InanupoBanue u e Co3aHue NpU3HAKOB Marepuainy. OqueT 1o
HPOEKTUPOBAHUE B3aMMOIEHCTBUS, TOJMHOMUATBHBIX JabopaTopHoi pabore.
MIPU3HAKOBOTO NIPU3HAKOB.
IpOCTpaHCTBA (Feature e PaboTa ¢ BpeMEHHBIMH PSIaAMHU TS
Planning) Crparerun CO3/1aHKs IIPU3HAKOB (J1aITH,
paborel ¢ ucbanaHcom CKOJIB3SIIUE CTATUCTUKH).
KJIACCOB.
e AHaJIM3 U NPUBJICYCHUE BHEITHUX
JIAHHBIX JIUIs1 00OTaIleHHs ]aTaceTa.
3. e AHAIN3 MHOTOMEDHBIX BHIGpOCOB 1 |OTPOC 1O
HUX BIHWSHHE HA MOJCHb. TCOPETUICCKOMY
e MeTopI OOHAPYKEHUS CKPBITHIX Matepualy. OUT%T 1o
[TpoABUHYTHII 3aKkOHOMepHOCTeit 1 cMemenuii (bias) |TA00PATOPHO# padoTe.
pa3Be0YHbIN aHAIN3 B JIaHHBIX.
(EDA) u muarnoctika e CraTUCTHUYECKUE METOIBI OLIEHKU
npo0IieM JaTacera. crabuiapHOCTH matacera (Population
Stability Index).
e JluarHocruka "yreuku naHHBIX" (data
leakage) B mpu3HaKax.
4. |Anamus u ynpasnenue e VruyOJEHHbIH aHAIN3 Pa3METKH. Onpoc no
LI€JIEBOM IEPEMEHHOU - Mertobl IOKCKA U UCTIPABJICHUS TCOPETHICCKOMY
Crpareruu paboThl C "HIyMHBIX" METOK. marepuaiy. OT4er mo
MHOTOKJIaCCOBOM U e Crpaterun paboThI ¢ naboparopHoit padore.
MyJIBTHIIA0EBHOM MHOTOKJIACCOBOM U MYJIbTHIa0CIbHOM
KTacCHpHKAIHCH. Kaccu(uKaIei.




e [locranoBka 3aqau perpeccuu u
aHaJIM3 paclpe/IeICHHs IeJICBON

IIEPEMEHHOM.
5. e CpaBHeHHE U TTyOOKHI aHAIH3 Omnpoc no
MeTon0B coMmiuiupoBanusi (SMOTE, |TCOPETHICCKOMY
Crparerun G6anancuposku| ADASYN, SMOTE-ENN). matepuany. OT4er o
W ayTMCHTALMU JaHHBIX — | Teneparusible Mogenn (VAE, GAN) [1abopatoproii padote.
METOIbI CEMILINPOBAHMUA, JUTSL ayTMEHTAITUU TaOJTMIHBIX
T€HEPAaTUBHBIC MOICIIH JTAHHBIX (TEOPHS U MPAKTHUKA).
e Cost-sensitive learning xak
IbTePHATHBA COMILTHHTY.
6. e IIpoaBHUHYTHIE METOMIBI CEIEKITUH Ompoc mo
IPU3HAKOB: B3aUMHas nHpopMmanus, |TCOPETHICCKOMY
AHaIIU3 ¥ ONTHMH3ALHs metob1-06épTku (RFE, Boruta). marepuany. OT4er no
i;giiii:?f; ;aKOBOFO e AHaIN3 MYJIBTHKOJUIHHEAPHOCTH 1 e |1A00PaTOpHOii pabore.
TIpOABHHYTHIE METOMBI BJIUSTHUE HA Pa3IMIHbIC MOJICITH.
CEJIEKIIUU TTPU3HAKOB [] MeTOI[I)I IMOHMKCHUA PasMCPHOCTHU
(PCA, t-SNE, UMAP) st ananusa,
HO HE JUTSI MOJICITUPOBAHHS.
7. e TIpoTokomnsr A/B-TecTupoBanust Obcyxnenne BOMpocos
pa3IMYHBIX BEPCUH JaTacera. IO ITPOCKTY
e (CTaTUCTUYECKUE KPUTEPUU TSI
CpaBHEHHUS MoJienei (t-test,
Mertopoorus McNemar's test).
OKCICPUMCHTUPOBAHUA U 1o  Aganu3 learning curves st
CTaTHCTHYCCKAN OLICHKA MUArHOCTUKYU HEJIOCTAaTKA TaHHbBIX
YAYHIICHAA WM M30BITOYHOCTH IIPU3HAKOB.
o OpelMBOPK AJIsI JOKYyMEHTUPOBAHUS
AKCIIEPUMEHTOB TIO YJIYYIISHUIO
naHHbIX (aHanoru MLOps s
JAHHBIX).
8. [IpoexTupoBanue 3ammuTa MpOEKTOB C UCIOJIb30BAaHUEM 3amuThl TPOCKTOB
CKBO3HOI'0 MapIialiHa ML 1o 3agaHuio OT UHAYCTPUAIBHBIX
aHaJIM3a JaHHBIX MapTHEPOB
HuTepnperanus Moienei
(SHAP, LIME).

2.3.4. IlpuMepHasi TeMATHKA KYyPCOBBIX PadoT (IIPOEKTOB)

KypcoBast paboTa He mpenycMoTpeHa. B kauecTBe KypcOBOTO MPOEKTa CTYIEHTHI 3allUIIAI0T
MHOPACTPYKTYPY MPOEKTa MPUIIOKEHUS ¢ HCTOIb30BaHreM ML 1o 3agaHuio OT UHIYCTPUATIHLHOTO
napTHepa.

2.4 llepeyeHb y4eOHO-METOAUYECKOr0 olecredyeHHs JJIsl CAMOCTOATEJbHOH PadoThI
o0yyaromuxcs Mo JMCHHUILIMHE (MOLY110)

Lenbto caMoCTOATENBHOM paboTHI CTyICHTA SBISAETCS:

- yri1yOJieHue 3HaHU, MOJMYyYEeHHBIX B pe3y/bTaTe ayAUTOPHBIX 3aHIATUH;

- pa3BUTHE HABBIKOB CAMOCTOSITENIbHON PabOTHI;

- 3aKpEIUICHUE ONbITA U 3HAHUH, IOJTYYEHHBIX BO BpeMs J1aOOPaTOPHBIX 3aHIATUH.



Bung CPC

[lepedyenp yueOHO-METOIMUECKOTO 00eCTIeUeHHs! TUCIIUTLITHHBI
10 BBHITIOJIHEHUIO CAMOCTOSITEIIHHON paboThI

2

3

[TpopaboTka u MOBTOpEHHE
JICKIIMOHHOTO MaTepuala,
MaTepuasia yaeOHO! 1

Metoanueckre yka3zaHus 110 BBIIIOJIHEHUIO CAMOCTOSTENBHOMN
paboThl, yTBEpKACHHBIC HA 3aceaHuu Kadeapsl
BBIYMCIIMTENIBHBIX TEXHOJIOTHI (haKyJIbTeTa KOMIBIOTEPHBIX

! HAay4HOU JIMTEPaTypBhl, TeXHOJIO0ruil u npuknagHoi Marematuku ®I'6OY BO
noArotoBka k ceMuHapckum |[«KyOI'Y», nmpotokon Ne7 ot 07.05.2025 r.
3aHSTUSIM
MeTtonyeckue yka3aHus 110 BBIIOJIHEHUIO CAMOCTOATEIbHON
TMoroToBKa K paboThl, yTBEPK/ICHHBIE HA 3aceatnm Kaeapbl
2 BBIUHCIUTENbHBIX TEXHOJIOTUH (paKyJIbTeTa KOMIIBIOTEPHBIX

J1a00paTOPHBIM 3aHSATUSIM

TeXHOJIOoruil U npuknagHoil Matematuku ®I'6OY BO
«Ky6I'Y», npotokon Ne7 ot 07.05.2025 1.

[ToaroToBka K penieHHuIo

Metoanueckre ykazaHus 10 BBIIOJIHEHUIO CAMOCTOSTENbHOM
paboThI, yTBEPXKICHHBIC Ha 3aceaHUU Kadeapsl

3 BBIYHMCIIUTENbHBIX TEXHOJIOTUH (haKylIbTeTa KOMIIBIOTEPHBIX
3a/1a4 ¥ TECTOB . 9
TEXHOJIOTMH 1 npukiagHoit matematukn ®I'6OY BO
«Ky0I'Y», mpotoxos Ne7 ot 07.05.2025 r.
Meroanueckue ykazaHus 110 BBIIIOJIHEHUIO CAMOCTOSITEIBHON
[ToaroroBka u BBIIIOJTHEHUE
paboThl, yTBEpKIEHHbIE HA 3aceJaHUH Kadeapsl
MIPOEKTA C UCIOJIb30BAaHUEM 9
4 BBIYHUCIIUTENbHBIX TEXHOJIOTUH (haKylIbTeTa KOMIIBIOTEPHBIX

ML o 3amanuro ot
WHIyCTPUATIBLHOTO TTapTHEPA.

TEXHOJOTHI U npukiagHoni matematuku PI'6OY BO
«Ky0I'Y», mpotokos Ne7 ot 07.05.2025 .

Y4eOHO-METOAMYECKUE MAaTepUATIbI JJISI CAMOCTOSITEIIbHON paboThl 00yUaIONMUXCsl U3 Yncia
WHBAJINJIOB H JIUI] C OTpaHMYEHHBIMHI BO3MOXXHOCTSIMU 3/10poBbs (OB3) mpexocTapmnsitorest B popmax,

aIalITUPOBAHHBIX K OTPAaHUYCHUSAM UX 370POBbs U BOCIIPUATUS HH(DOPMALINK:
Jlis U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B Ile4aTHOU Gopme yBeTnYeHHBIM HIpUdTOMm,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B hopme ayaumo-daiina,

— B IIe4aTHOM opMe Ha si3bike bpaiins.
Jljig U1l ¢ HapyIICHUSAMH CIyXa:

— B [IeYaTHOM opme,

—B (l)opMe QJICKTPOHHOT'O JOKYMCHTA.
[[J'IH JiuI ¢ HAPpYIICHUAMU OTIOPHO-ABUI'ATCIIBHOIO aIlllapara:

— B [IeYaTHOM opme,

—B q)opMe QJICKTPOHHOI'O JOKYMCHTA,

— B (hopMe ayauo-aiina.
JlaHHBIN TIepeueHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHUHTEHTA

oOyJaronuxcs.

3. OﬁpaSOBaTeﬂbele TEXHOJIOIUHU, TNPUMEHSAECMbBIC IIPpH OCBOCHUU JUCHUILJIHHBI

(MoxyJis)

B cootBerctBum ¢ TpeboBanusimu PI'OC B mporpamMma JUCHMIUIMHBI HpPEAycMaTpUBaeT

UCIOJIb30BaHME B YU4E€OHOM IIpolecce CIeIyIoUIuX 00pa3oBaTeNbHbIE TEXHOJOTHM: BBIIOJHEHHE
71a00paTOPHBIX PAOOT METO/1 MAJIBIX TPYIII, pa300p NPAaKTUUYECKUX 3a]1a4 U KEHCOoB.

HpI/I O6yquI/II/I HCIOJIb3YIOTCA CICAYIOIINC O6pa3OBaTeJ'ILHLIe TCXHOJIOTHUH



1. TexHonmoruss KOMMYHUKAaTUBHOTO OOydeHUss — HampaBieHa Ha (OpPMUPOBAHUE
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH CTYAEHTOB, KOTOpas sBisieTcsi 0a30BOM, HEOOXOIUMOM JUIs
aJlanTallii K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHONH KOMMYHUKALIUH.

2. Texnonoruss pa3HOYpOBHEBOTO (Iu(pPepeHIIIPOBAHHOTO) OOyYEHHsI — MPEAINoJiaraet
OCYIIECTBIICHHE II03HABATEIILHON JESATEIBbHOCTH CTYACHTOB C YYETOM HMX HWHAWBUAYAJTbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M HWHTEPECOB, MOOWIPSSI MX PEATM30BBIBATH CBOW TBOPYECKUH
notenuan. Co3jaHne U MCIIOJIb30BaHUE INArHOCTUIECKUX TECTOB SBIISICTCS HEOTHEMIIEMOH YaCThIO
JAHHOM TEXHOJIOTUHU.

3. TexHonorus MOIYIBHOTO OOy4YeHHUS — MpPEAYCMAaTpUBAET [EJICHHUE COJCPIKaHHS
JUCLMIUIMHBI HAa JJOCTATOYHO aBTOHOMHBIE pa3/ieiibl (MOAYIIN), UHTETPUPOBAaHHbIE B OOLIMI KypC.
4. NadpopmanmoHHO-KOMMYHUKaIOHHbIe TexHosoruu (MKT) - pacmmpsiror  pamku

00pa30BaTENILHOIO IIPOIlecca, MOBBIMIAA €ro IMPAKTHUYECKYI0 HalpaBICHHOCTb, CIIOCOOCTBYIOT
MHTEHCU(UKALMM CaAMOCTOSITENIbHOM pabOThl y4yallMXCS U TOBBILIEHUIO I103HABaTENbHOM
aktuBHOCTH. B pamkax UKT BeiaenstoTcs 2 Buaa TEXHOIOTHI:

- TexHonorus uCHOSB30BaHUS KOMIIBIOTEPHBIX MPOrpaMM — THO3BOJIAET APPEKTUBHO
JIOTIOJTHUTD MPOLECC 00YUEHHUSI SI3bIKY HA BCEX YPOBHSX.

- I/IHTepHeT-TeXHOHOFI/II/I — MNOpE€aAOoCTaBIIAOT MHUPOKHUE BO3MOXHOCTH JIA TIOHCKa

nHpopmanny, pa3paboTKU HayYHBIX MPOEKTOB, BEIEHUS HAyYHBIX HCCIIEI0BaHUN.

5. TexHomorus HHIANBUAYyaJIUu3allun O6yquH${ — TIOMOracT pCaJM30BBIBATH JUYHOCTHO-
OpHeHTHpOBaHHBIﬁ oaxoa, yduThbiBasd HHAUBUAYAJIbHBIC 0COOEHHOCTH U HOT’pe6HOCTI/I yJamuxcs.

6. [IpoekTHass TEXHOJOTHUS — OPHUEHTHUPOBAHA HAa MOJCIMPOBAHUE COIHATHLHOTO
BSaI/IMOJIeI\/'ICTBI/ISI ydqamuxcsa C LOCJIbK0 PCHICHUA 3aJadd, KOTOopad ONpCACIICTCA B paMKax
npohecCHOHATFHON TIOJATOTOBKH, BBIACISS Ty WIH HHYIO IPEMETHYIO 00J1acTh.

7. TexHoyorusi oOy4eHHs] B COTPYJHUYECTBE — PEATM3YET HJCIO B3aMMHOTO OOYYCHWS,
OCYIIECTBIISIST KAK MHIUBUAYAIbHYIO, TaK U KOJUICKTHBHYIO OTBETCTBEHHOCTD 3a PEIICHUE YUeOHBIX
3ajay.

8. UrpoBasi TeXHOJIOTHSI — TO3BOJISIET Pa3BHBATh HABBIKH PACCMOTPEHHS Psa BO3MOXKHBIX
Coco0OB pemIeHus: NmpoOJIeM, aKTUBU3UPYS MBIILICHHE CTYJCHTOB W PACKpbIBas JTHMYHOCTHBIN
MOTEHIMAJ KQKJIOTO yJ4alerocs.

9. TexHoynorust pa3BUTHA KPUTUYECKOTO MBIIUICHUS — CHOCOOCTBYeT (HOpMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIOCOOHOM KPUTHYECKH OTHOCHTHLCS K HH(DOPMAIHH, YMEHUIO OTOUPATh
WHGOPMAIIHIO JUTSl PEIICHHUS TIOCTABICHHOH 3a/1a4H.

KomruiekcHOe HMCTONB30BaHUE B YYEOHOM TMPOIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTUH
CTUMYJHUPYIOT JINYHOCTHYIO, HWHTEJUICKTYalbHYI0 aKTUBHOCTh, Pa3BHBAIOT II03HABATEIIbHbIC
MPOIIECCHI, CIOCOOCTBYIOT (POPMHUPOBAHUIO KOMIIETCHIINH, KOTOPHIMHU JIOJDKEH 00JIaaTh OyIyIuii
CICIIUAIIHCT.

OCHOBHBIC BU bl MHTCPAKTHUBHBIX 06p330BaTeHLHLIX TEXHOJIOTHI BKJIIOYAIOT B CEOS:

- pa60Ta B MAJIbIX I'pyIIIIax (KOMaH)Ie) - COBMECTHasA ACATCIIBHOCTb CTYACHTOB B I'PYIIIC IO
PYKOBOACTBOM JIMACPA, HAIIPABJICHHAA HAa PCIICHHC O6H.ICI>1 3aga4yu HYTCM TBOPYCCKOI'0 CJIOKCHU
PE3YyIbTATOB HHHHBHHyaHBHOﬁ pa6OTLI YJICHOB KOMaHAbl C JEJIEHWEM IOJHOMOYHM |
OTBCTCTBCHHOCTH,

- HPOCKTHAA TCXHOJIOTHUA - MHAWBUAYAJIbHAs WJIM KOJUICKTUBHAA ACATCIIBHOCTH I10 OT60py,
pacnpeaciiCcCHU0 U CUCTEMATU3allul MaTcpHalia 110 onpez[eneHHoﬁ TEMC, B PE3YJIbTATC KOTOpOfI
COCTaBJIACTCS ITPOCKT,

- aHaJIM3 KOHKPETHBIX CUTYallU{ - aHAJIN3 peaIbHbIX MPOOIEMHBIX CUTYaIlUH, IMEBIINX MECTO
B COOTBETCTBYIOLIEH 001acTH NpodecCHOHATbHON AEATENIbHOCTH, W MOMCK BAapHAHTOB JIYYIIMX
peLieHui;



- pa3BUTHE KPUTHYECKOTO MBIIUICHUS — 0Opa3oBaTenbHas IesTEeIbHOCTh, HAlpaBlieHHAs Ha
pa3BUTHE Yy CTYIEHTOB pa3yMHOTr0, Pe(IEKCUBHOTO MBIIUICHHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJIEU U YBUJIETh HOBBIE BOZMOXKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3a7a4 M CUTyallui HIMPOKO UCTIOJIB3YETCsS KaK MperoiaBaTerniem,
TaKk M CTYIAEHTaMHM BO BpeMs JIEKIMH, Ja0OpaTOpHbIX 3aHATHUH U aHaIM3a pe3ysIbTaToOB
CaMOCTOSITEIIbHONW paboThl. JTO 0OYCIOBIEHO TEM, YTO TPHU HCCICIOBAHUU M PEIICHUH KaKIOH
KOHKPETHOM 3a/1a4yll UMEEeTCsl, KaK IIPaBUJIO, HECKOJIBKO METOJIOB, a 3TO TpedyeT pa3dopa U OLIEHKU
L[€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaLUH.

[Ipu npoBeaeHnn 1a0OPATOPHBIX 3aHATUN YYACTHUKHU 3aKPEIUISIOT MPONUJIEHHBINA MaTepual
yTeM OOCYKIEHHUsSI BOINPOCOB, TPEOYIOUIMX OCOOOr0 BHHMAaHHUS M TOHUMaHHs, OTBEYalOT Ha
BOIIPOCHI MIpenojaBaTesis U IPyrux clyliaTeseld, OCyIEeCTBISIOT PELIEHUs] TECTOB, HAllPaBICHHbIX
Ha MOBTOpPEHUE JIEKIIMOHHOTO MaTepuajga U HOPMAaTUBHBIX JIOKYMEHTOB IO M3y4aeMOW TEMaTHKe,
BBITNIOJIHSAIOT PEILIEHUE 33/1a4, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO MPAKTUYECKUX HABBIKOB B 001acTH
W3y4aeMOM JUCHUILIAHBI.

B uucno BugoB paboThl, BBINOJIHIEMOHN CIIyIIATENISIMU CAMOCTOSATEIBHO, BXOIAT:

1) mouck u U3y4eHue JUTepaTypsl [0 paccCMaTpPUBAEMOM TEME;

2) MOUCK M aHaJIu3 HAay4YHbIX cTaTell, MOHOTpaduil Mo paccMaTpUBaeMON TEME.

WHTepakTuBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, UCIIOIb3yEMbIE B ayTUTOPHBIX 3aHATHIX:
MIpY pean3aly pa3iuuHbIX BUAOB yUeOHON padOThI HCIOIB3YIOTCA CAeAYIOIIe 00pa3oBaTeIbHbIe
TEXHOJIOTUU: TUCKYCCUH, IPE3eHTaluu, KoH(pepeHnu. B coueTannu ¢ BHeayuTOpHOM paboToi oHM
CO3JAI0T JOTOJIHUTENIbHBIE YCIOBUS (OPMUPOBAHUS M Pa3BUTUS TPeOyeMbIX KOMIIETEHIUI
oOyyaromuxcs, MOCKOJIbKY MO3BOJISAIOT 00ECIEYNTh aKTUBHOE B3aMMOJAEHCTBHE BCEX YYaCTHUKOB.
OTH METO/1bl CIOCOOCTBYIOT JINYHOCTHO-OPUEHTUPOBAHHOMY MTOAXOY.

Bce nepeunicnennslie Bupl 1 popMbl yaeOHOM paObOThI M TEKYILET0 KOHTPOJIs HAIIPaBJICHbI Ha
dbopmupoBaHue y oOydJarommxcs MNpo(ecCHOHATBHBIX KOMIETEHIIUH, TPEIYyCMOTPECHHBIX TPH
IUIAHUPOBAHUM PE3yJIbTATOB OOY4EHHs IO JUCLUUIUIMHE U COOTHECEHHBIX C IUIAHUPYEMBIMU
pe3yibTaTaMi OCBOEHUS 00pa30BaTEIbHOMN IPOrpPaMMBbl.

JUid JIMIl ¢ OrpaHWYEHHBIMH BO3MOYKHOCTSMM 3I0POBbSl IPEIyCMOTPEHA OpPraHu3anus
KOHCYJIbTAllUil C MCIIOJIb30BAaHUEM HJIEKTPOHHOM IOYTHI M YCTaHABJIMBAETCS OCOOBIM MOPSIOK
OCBOEHMs YKa3aHHOM AMCUUIUIMHBI. B 00pazoBaTenbHOM IIpolecce HCHONb3YHTCS COLUAIBHO-
aKTHBHBIE U pe(IIEKCUBHBIE METO/Ibl 00YUCHHMSI, TEXHOJIOIMH COLIMATIBHO-KYIbTYPHOH peaduiInuTanum
C ILECJIBI0 OKa3aHHUsS IOMOLIM B YCTAHOBJICHUM ITOJIHOLCHHBIX MEXJIMYHOCTHBIX OTHOLICHHUH C
IPYrUMH CTYJEHTaMH, CO3JAHUU KOM(OPTHOrO ICUXOJIOTHYECKOIO KJIMMaTa B CTYAEHUYECKOH
rpymIe.

Belieo3sHaueHHsle  00pa3oBaTesibHbIE  TEXHOJIOTMM  JAlOT  Haubosiee 3P QPeKTUBHbIC
pe3yJabTaThl OCBOCHMSI IJUCLMIUIMHBL C NO3MLMHA aKTyaJlM3allUd COJAEP)KAHHUS TEMBl 3aHSTHSA,
BBIPAaOOTKU MPOJYKTUBHOTO MBIIUIEHUS,, TEPMUHOJIOIMYECKOW T'PAaMOTHOCTH M KOMIIETEHTHOCTH
00y4yaeMoro B acHeKTe COLUAIBLHO HalpaBJIeHHON MO3UIMK Oyaylero O0akanaBpa, U MOTHBALUU K
MHUIMATUBHOMY U TBOPYECKOMY OCBOCHHUIO y4eOHOT0 MaTepuaia.

4. OueHo4HbIe CpeacTBA I TeKYHIero KOHTPOJS YCIeBaeMOCTH WU
NMPOMEKYTOYHOI aTTeCTaAlUU

OI_IeHOLIHLIe cpeacTtBa MNpCAHA3HAUCHBI [JII KOHTPOJAd W OLCHKHU O6pa3OBaTeJIBHBIX
JIOCTHKEHHMI 06yqa101111/1xc;1, OCBOUMBIIUX IIPOTpaAMMYy y‘IC6HOﬁ JHUCIUITIIMHBI «AHanmu3 JaHHBIX
MAaIIXuHHOT'O 06y‘-IeHI/I}I».

OcBoeHue AUCHUIUIMHBL TpeAnojaract ABE OCHOBHBIC (I)OpMLI KOHTpPOJII — TCKYyIIass "
MMPOMCIKYTOYHAA aTTCCTAlUA.



Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS B TEUCHHE CEMECTpa, B XOJe
MOBCETHEBHOM y4eOHOW pabOTHI M MpEAIoiaraeT OBIaJACHUE MaTepHaJaMH JICKIHHA, JTUTepaTyphl,
nporpamMmbl, paboOTy CTYIEHTOB B XOJ€ TMPOBEICHHUS MPAKTHUYECKHX 3aHATHHA, a TakKe
CHCTEMAaTHUYECKOE BBIMIOJIHEHUE TECTOBBIX PalOT, pelIeHNe MPAaKTUUYECKUX 3a/1a4 U WHBIX 3aJaHUH
JUISL CAMOCTOSITENIbHOW paOOThl CTYAEHTOB. [laHHBIM BHJ KOHTPOJI CTHUMYJIHPYET y CTYACHTOB
CTpPEMJICHHE K CHCTEMaTHYECKOM CaMOCTOSITENbHOM padoTe Mo M3y4eHHIO JUCHMILIMHBL. OH
NpeJHa3HauYeH Uil OLEHKM CaMOCTOATENBHOM paboOThl ciymiareiaeid 1O peHIeHUIO 3ajad,
BBITIOJTHEHUIO MPAKTHYECKUX 3aJaHH, TOJBEJICHUS HMTOTOB TecTUpoBaHMs. OIEHWBACTCS TaKKe
aKTUBHOCTh U KAQ4eCTBO PE3YJIbTATOB MPAKTUYECKON pabOTHI HA 3aHATHUAX, YIaCTHE B AUCKYCCHUSX,
oOCyXIeHUsIX U T.11. IHIUBUIya IbHBIE U TPYIITIOBBIE CAMOCTOSATENLHBIC, Ay IUTOPHBIE, KOHTPOJIbHBIE
paboTHl IO BCEM TeMaM JUCIMILIMHBI OPraHWU30BaHBI €IMHOOOpa3HBIM 00pa3zoM. st KOHTpoJIs
OCBOEHHS COJIEPKAHHS JUCUIUIUIMHBI UCTIONB3YIOTCS OIEHOYHbIe cpencTBa. OHHM HampaBiIeHbI Ha
OTIpe/ieNIeHue CTeNeHH COPMHUPOBAHHOCTH KOMITETCHIINH.

IIpoMe:kyToUHasi aTTeCTALMSA CTYACHTOB OCYIIECTBIISIETCS B PAMKAX 3aBEPIICHHUS H3YICHUS
JMCUUTUIAHBI M TIO3BOJIIET OTIPE/ICUTh KAueCTBO YCBOSHHS M3yYEHHOTO MaTepHuaa, Ipearnoiaraet
KOHTPOJIb U YIIPaBIIEHHE TPOIIECCOM MPUOOPETEHHS CTYIEHTAMU HEOOXOIMMBIX 3HAHUM, YMEHUS U
HaBBIKOB, ompenensieMbix Mo ®I'OC BO mo coOTBETCTBYIOLIEMY HANpaBJICHUIO TOATOTOBKUA B
Ka4decTBE Pe3yJIbTaTOB OCBOCHHSI YUCOHOH TUCIMILITHHEI.

O1neHOYHBIE CpeICTBA IS MHBAJIHUIOB U JIUII C OTPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI
BBIOMPAIOTCS C YIETOM UX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH:

— MpU HEOOXOAMMOCTH MHBAJM/IAM M JIMIIAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI
MPEOCTABIISIETCS IOTIOTHUTENILHOE BPEMS TS TIOATOTOBKH OTBETA HA dK3aMEHE;

— TIpU TIPOBEJICHUW TIPOILICAYPHI OIEHUBAHUS PE3yJIbTaTOB OOYYCHHsS WHBAIUIOB M JIHI C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBBSI IIPEIYyCMAaTPUBACTCA HCIOJIBb30BAHUE TEXHUYECKUX
CPEACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYAIbHBIMU 0COOEHHOCTIMY;

— NpU HEOOXOAUMOCTH Ul 00YYaIOLINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS U
MHBAJINJIOB MIPOLElypa OLIEHUBAHMS Pe3yabTaTOB OOyUEHHUS 110 AUCIUILIMHE MOKET IPOBOJIUTHCS B
HECKOJIBKO 3TaroB.

IIpouenypa oneHHMBaHUS pe3yJlbTaTOB OOY4YEHHsS HMHBAJIMIOB U JIMI C OrPaHUYEHHBIMHU
BO3MOJKHOCTSIMH  370pOBbSl 110 JUCUUIUIMHE (MOIYNIO) IpelycMaTpUBaeT IpelOoCTaBICHUE
uHpopmanuu B (opMmax, aJaNTUPOBAHHBIX K OrPAaHUYEHUSM HUX 370pPOBbS M BOCHPUATHUSA
nHpopMauu:

Jlnis U1 ¢ HapyLUeHUSIMU 3pSHMSL:

— B [1€4aTHOM (hopMe yBETUUEHHBIM HIPUPTOM,
— B (JopMe 3IIEKTPOHHOT'O IOKYMEHTA.
JUist U1 ¢ HapyLIEeHUSIMU CITyXa!
— B ITIeYaTHOM opme,
— B (popMe AIIEKTPOHHOT'O JIOKYMEHTA.
Jlis U1 ¢ HapyLeHUsIMU OTIOPHO-/IBUTaTEIbHOTO anmapara:
— B IIeYaTHOM opme,
— B (popMeE FIIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIM TepedeHb MOKET OBbITh KOHKPETHU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTa

oOyuaronuxcs.

4.1 OueHoYHBIE CPEACTBA A/ TEKYIIEro KOHTPOJIsSI YCIIeBAeMOCTH

4.1.1. Bompocbl KOHTPOJBHOIO ONPOCA B PAMKAaX 3aHATHH JICKIMOHHOIO W
CeMHHAPCKOI0 THIIA

OneHouHble cpelCcTBa TNpeAHA3HAYEHbl JJIsI KOHTPOJS M OLEHKHM OOpa30BaTEeNbHBIX
JOCTH)KEHUH 00YYarolIMXCsi, OCBOMBIIUX NMPOTrpaMMy Y4eOHOW TUCHMIUIMHBI «AHAJIU3 JaHHBIX
MAIIMHHOTO OOYYEeHUs».



OneHoYHBIE CPEACTBAa BKIIIOYAET KOHTPOJBHBIE MAaTEpUalbl sl MPOBEICHHUS TeKYLIero
KOHTPOJIsE B (OpMe TECTOBBIX 3a/IaHUH, KEHCOB M MPOMEKYTOYHOH aTTecTtamuu B (opme
BOIIPOCOB U 33JIaHHI K IK3aMEHY.

OrneHOYHBIE CpEACTBA I MHBAJIHUIOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710 POBBSI

BBIOMPAIOTCS C YUETOM MX MHAWBUIYATBHBIX MCUX0(QU3NYECKIX 0COOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIHMIAM U JIMLAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS
MIPEJOCTABIISIETCS IOTIOTHUTENILHOE BPEMS ISl TIOATOTOBKH OTBETA HA SK3aMEHE;

— TIPU MPOBEJCHUU TPOLEAYPhl OLEHUBAHHUS PE3yJIbTaTOB OOyYeHHS WHBAIMIOB U JIUI C
OTPaHUYECHHBIMH BO3MO>KHOCTSIMU 30POBBSI INPEIYyCMATPUBACTCS HCIIOIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X UHAWBUAYAILHBIMUA 0COOCHHOCTSIMH;

— MIPU HEOOXOAUMOCTH I OOYJAIOUINXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBS U
WHBAJINJIOB MIPOIIEypa OLIEHUBAHUS PE3YTHTATOB OOYUYEHUS 1O TUCIUIUIHHE MOXET IMPOBOJIUTHCS B
HECKOJIBKO JTaIoB.

[Iponiemypa omeHUWBaHUS Pe3yNbTATOB OOYYECHHsS HWHBAJIHMIOB W JIMII C OTPaHUYCHHBIMHU
BO3MOJKHOCTSIMH  37I0pPOBBSl 110 JUCHHUIUIAHE (MOIYIIO) TMpEeayCMaTpUBaeT IPEAOCTaBICHUE
nHbopmanmi B (opmMax, aganTUPOBAHHBIX K OrPAaHUYEHHUSM UX 3J0POBbS M BOCHPHATHS
nH(popmMaLnu:

J1J1st TUT] ¢ HApYIISHUSIMHA 3PEHHS:

— B IIe4YaTHOU opme yBeTnYeHHBIM HIpUdTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapymeHus MM CITyXa:

— B IIe4aTHOM opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlnis U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B IIe4aTHOM opme,

— B (popMe AIIEKTPOHHOTO T0OKYMEHTA.

JIaHHBIM TepedeHb MOKET OBbITh KOHKPETH3UPOBAaH B 3aBHCHUMOCTH OT KOHTHUHIEHTA
00yJaronuxcs.

CTpyKTYypa OLlIeHOYHBIX CPEeACTB VISl TeKYIleld U MPOMEeKYTOYHOM aTTeCTAlMU

Ne Kon HanmenoBanue
n; KouTtponupyembie pazaessl KOHTPOJIUPYEMO OIICHOYHOTO CPEeJICTBA
I (TeMBI) TUCITUTIITUHBI* 1 KOMIIETEHLIUU Texymmit [IpomexxkyTouna
(unu ee yacTH) KOHTPOJITb s aTTECTALUS
BBenenue B aHAIUTUKY TaHHBIX BD-1, BD-2, Jlabopamopna
it ML. OT moaroToBku K MF-7, ML-2 5 paboma Nel
aHau3y. MeTpuku KauecTBa
1 | xnaccudukanuu. Matpuia Bonpocet k
L 3auemy
ommbok, Accuracy, Precision,
Recall, F1-score, ROC-AUC.
Kpocc-Banunanus.
IInanupoBanue u BD-1, BD-2, Jlabopamopna | Bonpocul k
IIPOEKTUPOBAHKE NTPU3HAKOBOTO MF-7, ML-2 s paboma Ne2 | sauemy
2 | mpoctpaHncta (Feature Planning)
Crpareruu paGoThI ¢
nrcOamaHcoM KIIacCOB.
IIpoBUHYTHIN pa3BeIOYHbIN BD-1, BD-2, Jlabopamopna | Bonpocuel k
3 | anaimu3 (EDA) u auarHoctuka LLM-2, MF-7, | a paboma Ne3 | sauemy
mpo0ieM naracera. ML-2




AHanu3 U ynpaBJICHHUE 11eJIEBOM BD-1, BD-2, Jlabopamopna | Bonpocwi k

nepemenHoi - Crpaternu pabotel | LLM-2, MF-7, | 2 paboma Ne4 | sauemy
4 | c MHOTOKJIaCCOBOW U ML-2

MYJIbTHIA0EIbHOM

KIlacCU(pUKaIUe.

Crpareruu 6amaHCHPOBKU U BD-1, BD-2, Jlabopamopna | Bonpocwi k
5 ayrMEHTAIlMH TaHHBIX — METO/IbI LLM-2, MF-7, | a paboma Ne5 | sauemy

CEMILIMPOBaHUs, T€HEPAaTUBHbIC ML-2

MOJICITH

AHanu3 ¥ ONITUMHU3AIHUS COCTaBa BD-1, BD-2, Jlabopamopna | Bonpocwi k
6 MIPU3HAKOBOTO MPOCTPAHCTBA! LLM-2, MF-7, | a paboma Ne6 | 3auemy

[IpoaBUHYTBIE METOIBI CENEKIUN ML-2

MIPU3HAKOB

Merononorus BD-1, BD-2, Jlabopamopna | Bonpocwi k
7 | PKCTIEPUMEHTHPOBAHUS 1 LLM-2, MF-7, | 2 paboma Ne7 | sauemy

CTAaTUCTUYECKas OLICHKA ML-2

YAy4IICHU I

[IpoexTupoBaHue CKBO3HOTO BD-1, BD-2, QunanvHbll Bonpocul k
8 navTuIaifHa aHajin3a JTaHHBIX LLM-2, MF-7, | npoexm 3auemy

Wurtepnperarus moaeneit (SHAP, ML-2

LIME).

COOTBETCTBHUE

IToka3aTenu, KpUTEPHH M MIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

NIPOABHUHYTOMY  VPOBHIK OCBOCHUA KOMHGTCHHI/Iﬁ IIaHUPYEMBIM

pe3ysibTataM O0ydeHHs U KPUTEPHSIM MX OIICHUBAHUS (OLICHKA: 3aYTEHO):

BD-1

BD-1.1

BD-1.2

BD-1.3

Cnoco0eH ocymecTBJISITh TMOMCK, COOpP, OYMCTKY M NpeIBAPUTEbLHbIH aHAJIU3
aannbix (IT)

OO00CHOBBIBaET CIIOCOOBI M BAPHAHTHI IPUMEHEHHUSI METOJIOB TIPEABAPUTEILHOTO aHAIM3a
JaHHBIX B 3amavax WM, BriIrouas WX MaTeMaTH4ecKoe (aJIropuTMHYECKOE)
peoOpa3oBaHUE U AJANTAINIO K CIICIU(PHUKE 3a/1a41

3HaeT MeTO/bl 3alIOJHEHHSI MIPOITYCKOB B JIAHHBIX M yJIaJCHHs BIOPOCOB B TaOIUYHBIX
JAHHBIX (CITy4YaiiHbIC BEJTMYUHBI)

Hmeer HaBBIKK (yMeeT) OYMCTKHU 3allyMJICHHBIX BPEMEHHBIX PSJIOB M H300paKCHHU.
OOnapyxuBaeT M YCTpaHsSe€T BBIOPOCHI B JaHHBIX BpPEMEHHBIX pAnoB. Buaaeer
MOAX0JIaMH K 3aIlIOJIHEHHUIO MPOITYCKOB B IAaHHBIX BPEMEHHBIX PSIIOB U H300paskeHUH.
[IpumensieT MeTo bl aHATH3a JAHHBIX JIJ1S TPOBEPKU Pa3BeI0UYHbIX TUTIOTE3 U TIOATOTOBKU
JTAHHBIX K MPUMEHEHUIO COBpeMEHHBIX MeTo10B U

3HaeT OCHOBHBIE METO bl TOHMKEHUS pa3MEPHOCTH

YMeeT TpPUMEHUTH OCHOBHBIE METOJAbI TMOHIDKEHUS pPa3MEPHOCTH M TOJIOHpaeT
ONTUMATFHYIO Pa3MEPHOCTh B 3aBUCHUMOCTH OT HEOOXOAMMON 10U OOBICHEHHOU
JMCTIEPCHUH.

Baageer Mertomonoruel NpPUMEHEHHUS CYIIECTBYIOMIMX OWONMHMOTEK, pPeaTu3yIomnuX
METO/IbI OHMKCHHSI Pa3MEPHOCTH.

[IpumenHsieT MeToJIbl TOHIDKEHHUS Pa3MEPHOCTH JUIsl TMEPBUYHON HMHTEpHIpeTanuu
BHU3yaIM3aIlIi MHOTOMEPHBIX TAHHBIX



BD-1.4

BD-2

BD-2.1

BD-2.2

BD-2.3

LLM-2

LLM-2.1

LLM-2.2

3HaeT ¥ yMmMeeT NPHUMEHUTh OCHOBBI METOJOB OTOOpa TPU3HAKOB U BBHIOMpAET
ONTUMAJILHOE TIOJIMHOKECTBO MTPU3HAKOB.

Bananeer Mertononorueld NPUMEHEHHs CYIIECTBYIOIIUX OWOIMOTEK, peaTn3yoNX
METO/Ibl 0TOOPA MPU3HAKOB.

3HaeT U yMeeT NPUMEHUTH METO]Ibl 0TOOpa MPU3HAKOB.

Baaaeer criocoOHOCTBIO MPUMEHSTH METOABI 0TOOpa MPU3HAKOB JAHHBIX, 3HAYMMBIX JUIS
WCCIICIOBAHUSL.

YmMeeTt oTOMpATh MPU3HAKU TAHHBIX, 3HAYMMBIE ISl HCCIIEIOBAHUS,

Baaneer meronamu finetuning

Cnoco0en omnpeneasitb TpeOGoBaHHsl K Ha0opaM NaHHBIX [JIsl pelleHHMs 3a4a4
MAIIMHHOTO O00y4YeHHUsl, NPOBOAUTH Ppa3MeTKy H AaHaJIu3 HaO0OpOB JaHHBIX,
OI[eHHBATH KA4€eCTBO JAHHBIX, 00eCNeYnBATh HEMPEPHIBHYK) HHTErPANMIO JAHHBIX
3Haet, kak chopMupoBaTh TpeOOBaHMA IUII HaOOpa NaHHBIX. Brameer yMeHHSIMH 110
dbopmupoBaHUi0 TpeOOBaHWI K HaOOpaM M KA4yeCTBY JAHHBIX MJIsi PEIICHUs 3aaad
MalIMHHOTO 00yYeHus

3HaeT mpueMbl U MHCTPYMEHTHI JIsl COOpa TaHHBIX U3 Pa3pO3HEHHBIX HCTOYHHUKOB. YMEET
paboTaTh ¢ IaHHBIMH, B TOM YHCIIe COOMpPAET JaHHBIC M3 Pa3pO3HEHHBIX UCTOYHUKOB,
MpOBEpSIET JaHHBIE HA KOPPEKTHOCTh. Biameer s3pIkaMu M MHCTPYMEHTaMH sl cOopa
TAHHBIX U OT[CHKU X KOPPEKTHOCTH.

[TpuMeHseT MHCTPYMEHTHI M MMPAKTHKK HEMPEPHIBHOW MHTErpalin AaHHbIX (DataOps)
YMeeT TNPUMEHATH WHCTPYMEHTHI WHTETpAllMHd JIAaHHBIX. Biiajgeer HaBBIKaMU
HeTpepbIBHOW MHTErparuu JaHabx (DataOps)

Cnocob0en 1000y4yatb, aanTHPOBAThL W ONTHMHU3HPOBATH I'eHEPATUBHbIE MO
noj cnenuduyecKue 3a1a4M ¥ yCJIOBHS NPUMeHEHH

IMonumaer npunmunsl fine-tune

3HaeT: OCHOBHBIE MOJXO/IbI K TOHKOW HACTPOMKE: MOJIHAS HACTPOMKa BCEX MapaMeTpPOB,
Mo3TaHas pa3Mopo3Ka CJIoeB, MeToabl 3(dekTuBHOM TOHKOM HacTpoiiku (P-Tuning,
LoRA, QLoRA, Adapter). 'mnepnapameTpbl, KpUTHYECKH BakHbIe s fine-tune:
learning rate, scheduler, batch size, 1 uX OTIHYHSA OT OOYUEHUS C HYJIS.

Ymeer: Otnuuate AooOyueHUE OT MEPBUYHOIO OOy4YeHHS, 3HAeT 0a30BbIE MPOIEAYPHI
fine-tune, ananu3upoBath 3a1auy U BeIOMpaTh Haubosee moaxomsamui Metoa fine-tune
(mosHas HacTpoOMKa Vs. 3¢ heKTUBHBIC METO/IbI).
Bnageer: HaBbIkoM 0CO3HaHHOTO BbIOOpa cTpaTeruu fine-tune mox oOTrpaHUYEHUs
(BBIUMCIIHTENBHBIE PECYPCHI, 00BEM JaHHBIX, TpeOoBaHMs K kauecTBY). [Ipumenser fine-

tune K npeao0yIeHHbIM MO JICJISIM Ha HOBBIX Jaracerax.
* MeTonamMu aHajK3a U UHTEPIPETALUHU Tpoliecca J000yueHUsl (MCIIO0JIb30BaHKE JIOTOB,
rpauKoB MOTEPH).

* Kputnyeckum MbIIIEHHEM JUTS OIICHKH 11€7ecO00pa3HOCTH MpuMeHeHus fine-tune B
KOHKPETHOM CLIEHApHH Versus UCIoJIb30BaHus prompt engineering win RAG.

Co3naér o0yuyaromme Ha0OpbI JAHHBIX.

3naer: TpebGoBaHus K JaHHBIM ais fine-tune: pesneBaHTHOCTb, 00BbEM, pa3HOOOpasue,
KayecTBO pazMeTku.DopmaThl TaHHBIX A1 nomyisipHbIX (perimBopkoB (Hugging Face,
TensorFlow, PyTorch) u cTpykTyp 3amau (TEKCT-TEKCT, TEKCT-U300pa)xKeHue,
WHCTPKYKIIMU ¥ T.J.). MeToIpl ayrMeHTaluu JaHHbIX (data augmentation), cienuduyunbie
JUIi TeHepaTHBHbIX Mojeneil (e.g., back-translation ams Tekcra, Moaudukanus
npomnToB). [IpuHIMOBI pa3OueHHs AaHHBIX Ha OOYyYarollylo, BaJWAALUOHHYIO U
TECTOBYIO BHIOODKH.

YMmeer: BriOupate MeTonpl ¢ yueToM TpebGoBaHHil K latency u pecypcam. cobuparh
JaHHBIE M3 PAa3TUYHBIX HMCTOYHUKOB: API, BeO-CKpanmMHI, OTKpBITBIE aTaceThl,



MF-4

MF-4.1

MF-4.2

MF-4.3

MF-7

CHHTETHYEeCKas reHepanusa. O4yumars ¥ npeaoopadaTeiBaTh ChIPbIC JaHHBIC: YAAJICHUE
nryma, 1y0iIMKaToB, HOpMaIU3alus TEKCTa, PUBEICHUE K eqMHOMY Gopmary. Pasmeuats
JTAaHHbIE B COOTBETCTBUU C TIOCTABJIEHHOMU 3a/1auei (€.g., COCTaBIATh Napbl "UHCTPYKIIMS-
OTBET", aHHOTUPOBATh M300pakeHus1). [IpuMeHsAT, METO/Abl ayrMEHTAIlMU JaHHBIX JUIS
YBEJIMYEHUSI pa3Mepa U pazHooOpas3us oOydaromiero Hadbopa.

Baageer: HaBbikamu paboThl ¢ OMOIMOTEKaMU M MHCTPYMEHTaMH 17151 00paboTKU
naunbix (Pandas, NumPy, Hugging Face Datasets).

Metonamm o0ecrieueHus: pernpe3eHTaTUBHOCTU U cOaIaHCUPOBAHHOCTH CO3/1aBa€MOTO
Habopa JaHHBIX.

TexHoJOrusIMH CO37JaHUsI CHHTETHYECKUX JAHHBIX JUIA 33]a4, TJe peabHbIX JaHHBIX
HEJ0CTAaTOYHO.

IMoJHBIM MKJIOM TIOJTOTOBKHU JaHHBIX: OT cOOpa CHIPBIX TAHHBIX 10 (OPMHPOBAHUS
rotoBoro st o0yuenust oosekra (Dataloader, Dataset)

Cnoco0eH NpUMEHATHh CTATHCTHYECKHE MeTO/AbI /ISl AaHAJIN3Aa JaHHBIX, BAJIUAALUH
Mo/ieJieil MAIIMHHOTO 00y4eHHsl U MPOBeJAeHUs IKCepuMeHTOB B o01actu UN.
[IpumeHsieT cTaTuCTHYECKUE METOJIbl aHalIM3a M MalIMHHOTO OOydeHUs AJisi pelieHus
3a/1a4 aHaJIM3a JaHHBIX U IPOBEACHUS SKCIIEPUMEHTOB Ha JaHHBIX.

[TpumensieT u BBIOMpPAET METOABI CTATHCTUYECKOTO MAITUHHOTO OOYYeHUS, YYHUTHIBAS
O0COOEHHOCTH JIaHHBIX U 33/1a4H, a TAKXKe OOBSICHSIET Pa3iInyuus MEXay MOIX0JaMH.
3HaeT OCHOBHBIE CTaTHCTUYECKHE METOJbl OMHCATEIbHOTO M HH(EPEHIIMOHHOTO
aHaJIM3a, MPUHIIMIIBI IJTAHUPOBAHUS IKCIIEpUMEHTOB (A/B-TecThl) 1 6a30BbIe AITOPUTMBI
MaIlIMHHOTO 00Y4YeHHs (JINTHEHHBIC MOJICIIN, ICPEBH).

YMeeT NIpUMEHSTh CTATUCTUYECKUE METO B! (IIPOBEPKA TMIIOTE3, AaHAJIN3 PACIIPEIETICHUN)
U aJTOPUTMbI MAIIMHHOTO O0Y4EHUs Ul UCCIIEOBAaHUS JaHHBIX, U3BJICUECHUS NHCAWTOB
Y TIPOBEPKHU pabOYMX THUTIOTE3.

Baajeer HaBBIKOM NPOBEACHUS MOJIHOTO IMKJIA aHAIN3A JAHHBIX: OT MpeaoOpaboTKU U
pasBegounoro a"aimsza (EDA) 1o mocTpoeHus, HWHTEpIpeTanud pe3yIbTaTOB H
(opMupoBaHUs BBIBOJIOB.

CrniocobeH NpUMEHSTh CTAaTUCTHYECKUE METOJbl Il HOCTPOEHMs IpeicKa3aTeabHbIX
MojIeNel, BKII0Yasi METObI AJIsl aHaJIN3a U IPOrHO3UPOBAHUS BPEMEHHBIX PSAJIOB, a TAKKe
MO/IETIMPOBAHUS HECTALIMOHAPHBIX CITy4alHBIX ITPOLIECCOB.

CtpouT Moy JUHAMUYECKUX CUCTEM JJIs1 MHOTOMEPHBIX BPEMEHHBIX PSAA0B U M0JIEH.
3HaeT MaTeMaTUYECKHE OCHOBBI U MPEAIOJIOKEHUS PErPECCHOHHBIX, IPOTHO3HbBIX
Mojieliel 1 METOJIOB aHaJIn3a BpeMeHHbIX psiioB (ARIMA, skcrioHeHIMaabHOe
Cra’kKMBaHKe, OJX0/bl K paboTe ¢ HECTALIMOHAPHOCTBIO).

YmMeet cTpouTh, 00y4aTh U BAJIMAUPOBATH MpeE/ICKa3aTesIbHbIe MOJIENH (perpeccus,
KJ1accu(uKaiys, IporHo3upoBaHue), BKItoYas paboTy ¢ BPEMEHHBIMU PsiiaMU U
HECTallMOHAPHBIMU ITPOLIECCAMHU.

Baaneer HaBbIKOM BbIOOpPa M HACTPOMKM MOJEIM IOJI KOHKPETHYIO 3ajgauy
MIPOrHO3UPOBAHMS, JUATHOCTUKH €€ KaueCcTBa U MHTEPIPETALUU PE3yIbTaTOB IMPOTHO3a.
CrniocobeH NpUMEHATh CTaTUCTHUYECKHE METOMbI JJs OLICHKHM KauecTBa Mmojeneit MU,
BKJIFOYAss METPUKH U KPUTEPHU Ul PErpeccHH, KiIacCUPUKAIMM U KIacTepHu3aluu, a
TaKXKe JUIs MPOBEAECHUS CTATUCTUYECKUX TECTOB JJISi CPAaBHEHMSI MOJIEIIEH.

OrneHnBaeT CTATUCTUYECKHE PA3IMuus MOJIeNiell U alrOpUTMOB, 00y4aeMbIX Ha JaHHBIX.
3HaeT ¥ TNpUMEHAET MOJU(PUIMPOBAHHBIE CTAaTUCTUYEeCKHe Kputepuu, A/B
TectupoBanue.  IIpumeHsier  oOleHMBaHME Ha  OCHOBE  MOJU(HIIMPOBAHHBIX
JIOBEPHUTEIbHBIX HHTEPBAJIOB, UCTIONb3YyeT baliecoBCKHe TECTHI.

Crnoco0eH npuMeHATh MeToAbl P epeHInATbHOH TeOMeTPUH U TONOJIOTHH IS
¢opManu3anMu, aHAIM32 U MHTEPNPETAlMH CTPYKTYP JAHHBIX M NPH3HAKOBBIX



NPOCTPAHCTB, BKJIOYasi 3aJa4d OTOOpaKeHHUsl, KJiacTepu3anuu, o0y4yeHHs Ha
MHOT000pa3usxX U AHAJIH3a YCTOHYMBOCTH MO/eJIeil.

MF-7.1  IlpumeHsieT MeTOJbl TOMOJOTHYECKOIO aHaIW3a JJIsi ONMCAaHUA TJI00aIbHBIX CBOMCTB
JAHHBIX U YCTOMYMBOCTU IPU3HAKOBBIX CTPYKTYP.
3naer: VY3Ha€r W UMHTEpHpeTHUpPyEeT 0a30Bbl€ TOMNOJOTUYECKHE XaPAKTEPUCTUKU
(CBSI3BHOCTB, KOJMYECTBO KOMIIOHEHT, Pa3MEpPHOCTh) B IpPHUMEpPaX U BHU3yaIU3aLUAX.
Ymeer: Mcnonb30BaTh TONOJIOTUYECKHAE AECKPUIITOPHI B KAUECTBE HOBBIX IIPU3HAKOB IS
MOJIeNH KiacCU(UKAIINK, XapaKTepU3YIOIUX TI100anbHy0 popMy AaHHBIX. OLEHUBATH
TOTIOJIOTMYECKYIO YCTOMYUBOCTh IPU3HAKOBOIO IPOCTPAHCTBA K MAJIbIM BO3MYIIICHUSIM B
JnaHHbIX._Biiageer: HaBbIKOM YTE€HHS M HHTYUTUBHON MHTEPIIPETALUN IIEPCUCTEHTHBIX
JUarpaMm JUTSL ObICTpOH OLICHKHU CII0)KHOCTH CTPYKTYpBI JTAHHBIX.
* Meroaom wucnonb3oBanuss TDA kak MHCTpyMEHTa Uil BBISBJICHHS HEOYEBHUIHBIX
IJ100aJbHBIX 3aKOHOMEPHOCTEH, HE YJIaBIMBAEMBIX TPAJUIIMOHHBIMH CTATHUCTUYECKUMHU

METOJaAMH.

ML-2 Cnoco0eH npuMeHITbL (PyHIaMeHTaIbHble NPUHUUIBI M METOAbI MALIMHHOIO
00yueHHUsl BKJIKYAs MOANOTOBKY AAHHBIX OLEHKY KayecTBa Mojejled U padory ¢
NpU3HAKAMU

ML-2.3 Pemraer mpoGnembl HecOaTaHCUPOBAaHHBIX JAHHBIX U OIICHUBAET Ka4e€CTBO MOJIeTIeH
3HaeT mpoOIeMbl HecOATaHCHPOBAHHBIX JAHHBIX METOJBI OICHUBAaHUS KadecTBa
Moienen
YMeeT MPUMEHUTh HA TMPAKTUKE OCHOBHbIE METPHUKH OIEHKHM KayecTBa JUIsl 3aJay
knaccudukanuu u perpeccuu (b)
[IpumensieT pa3nuyHblie TUIBI Kpocc-Banuaanuu OLeHnBaeT KauecTBO MOIETIEH ¢ yueToM
bias-variance trade-off (IT)
Baageer mnpoaBUHYTHIMM MeTOJaMU pabOThl C HecOaTaHCUPOBAHHBIMHM JaHHBIMU
(SMOTE weighted learning). HactpanBaer kacTOMHBIE METPUKH W (DYHKIIUU TOTEPb.
[IpoBOIUT CTaTUCTUYECKUI aHATN3 3HAYUMOCTH Pe3yabTaToB ()

TunoBbie KOHTPOJILHBbIE 32IaHUS WM MHble MAaTepUaJbl, HeOOX0AMMBbIe JIsl OLEHKH
3HAHUM, YMEHHUi, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XAPAKTEPU3YIOIIHX ITaNbl
¢dopmMupoBaHus KOMIIETEHIM B MIpolecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

CkBoO3HbIe TPeOOBaHUSA KO BCeM JIA0OpPaTOPHBLIM padoTram:

Ipororun: Kox na Python unu R (Jupyter Notebook wunu ckpuntsr).
OTuer:

TpeOGyembie pa3aensl oTyeTa:

- IlocranoBka 3agaum: Onucanue 3agaun, EDA,

- Teoperunueckasi cipaBka - KpaTKoe OMKMCaHKUE OIX0A0B penienus (1-2 ab3ama),
npenoopaboTKa JTaHHBIX, BHIOpAHHBIE MOJIETH, METPUKHU KA4e€CTBA, BHIBOJIBI.

- JKCHepUMEHTAJIbHAS YaCTh - KOJI U Pe3YJIbTaThl BHIIOJHEHUS BCEX YacTel paboThlI.
- Busyaam3auum — rpaduku, He0OXOUMBIE IS TYYIIIero MOHUMAHUS U BOCTIPUSATHUS
pe3ynbTaToOB

IIpe3enTanus: Kparkuii pa3dop pemieHus uist "3amuThl" epes] yCIOBHBIM HHIYCTPHATBHBIM
MapTHEPOM.



[Tpumeuanue: Ilpu pa3zpaboTke J1a0OPATOPHBIX OBLIH UCHOIB30BAHBI KEHCHI OT
UHYCTpUAaJIbHBIX IAPTHEPOB, IEPEUUCIIEHHBIE HU)KE B pasfeie 6.

Ilpumepot nabopamopnvix padom

JladopaTopHnas pa6ora Nel: TekcroBblii aHAIN3 U KJIaccu(PUKALNS N0JIb30BaTEIbCKUX
oOpameHuii

Tema: OcHoBwl NLP: npeno6paboTka TekcTa, BEKTOpU3aIus, KjiacCupUKaIus, aHaIu3
TOHAJILHOCTH.

Cas3b ¢ nporpammoii: Beenenve B ML, nuHeiHbIe MOJIENN, JTOTUCTUYECKAS PETPECCUSI, METOIbI
BekTopusanun tekcra (TF-1DF, Word2Vec).

HNuaycTpuajibHble KEHChI:

Ne2: HJITT-anau3 xano6 KJIueHTOB B cBO00HOI (popme (OCHOBHOM KEIiC)
Ne5: O0BbSICHUMOCTH M KOHTPOJIb FeHepaTHUBHBIX MojieJiell (D1eMeHT 00bICHUMOCTH)
3axayu U1 CTYIEHTOB:

1.

[TomyynTh maTaceT ¢ CHHTETHYECKUMH WIH PeaTbHBIMU (aHOHUMHU3UPOBAHHBIMU) TEKCTAMHU
oOpareHnii KITMEHTOB U UX METKaMU (KaTeropus MpoOJIeMbl, TOHATBHOCTD ).

[Tposectn EDA: pacnipenenenune teM, JjIMHa TEKCTOB, YACTOTHOCTD CJIOB.
PeanuzoBaTh maitmiaitH nmpenqoOpaboTKu: JeMMaTH3alusl, YAAJIEHUE CTOI-CJIOB, OUMCTKA.

OO6yunTh HeckoNbKO Mozenen (Hampumep, Logistic Regression, Random Forest, Naive
Bayes) na TF-IDF Bekropu3oBaHHBIX TekcTax mis multi-label kmaccudukanum (tema +
TOHAJIBLHOCTB ).

OneHuTh MOJICNIH 110 METPUKaM precision, recall, F1-score.

3ajanne mNOBBINIEHHOH ciaokHOcTH: lcmosb3oBaTh mpenoOydeHHBIE AMOCIIUHTH
(FastText, ruBERT) u cpaBuuth pesynbrarsl. [Ipumenuts SHAP/LIME nns oObsicHeHus
MpeCKa3aHuii MOJICNIN TI0 KOHKPETHBIM IIPUMEPaM.

O:xunaempiii pe3yabtat: [IpoToTH, KOTOPHIN MO TEKCTYy 0OpalleHus MPeICKa3biBaeT ero TeMy U
SMOIIMOHANBHYIO OKPACKy, ¢ 000CHOBaHMEM BBIOOpa MOJIENIN U €€ UHTEPIPETaIHeH.

JladbopaTtopHasi paGora Ne2: I'eneparmBHbIe s3bIKOBbIe Moaeaun (LLM) ans anaamsza u
CO3/1aHUA KOHTEHTA

Tema: Ilpumenenne LLM s 3amau reHepanuu ¥ cymMMapusanuu Tekcra. Fine-tuning, Prompt
Engineering, RAG.

CB3b

¢ mporpaMmoii: ApXUTEKTYpbl Heilpocerelf, TpaHcpopmepsl, transfer learning.

HNuaycrpuajibHble KEHCBI:
Nel: I'enepaTtuBHblii MU 151 nHBeCTHHMOHHBIX 0030poB (OCHOBHOI Keiic)
Ne3: I'enepauusi cueHapueB (pUIIMHTOBBIX MUceM (/loMOTHUTENBHBIN KeHic)
Ne6: I'enepanusi Mo/1b30BaTeIbCKUX clieHapueB (JlomoHuTenbHBIN Keiic)
3agaum U1 CTY/A€HTOB:



1. Keiic Nel: Ha ocHOBe CTPYKTYpHPOBAaHHBIX JaHHBIX (TabiuIa ¢ KOTHMPOBKAMH, MAaKpO-
MOKa3aTeNsIMI) M HECKOJIBKUX IMPHUMEPOB TOTOBBIX 0030pOB pa3paboTaTh CUCTEMY I'€HEpaLuu
OTYETOB.

2. Hcnonw3oBate Prompt Engineering mist 6ombmoit LLM (mampumep, uepe3s APL: GPT-4,
YandexGPT, SberAl) ans coznanus TEKCTOB MO IAOJIOHY.

3. 3anaHue noBbIIEHHOM cJ0kHOCTH: PeanuzoBats npocreiinryto RAG-cucreMy: 3arpy3uthb
B BEKTOPHYIO 0a3y JaHHBIX HCTOPUYECKHE OTUETHl M MCIOJB30BaTh MX KaK KOHTEKCT LIS
reHepanuu 0oJiee Ka4eCTBEHHBIX U PEJIEBAHTHBIX TEKCTOB.

4. Keiic Ne3 (na Bb100p): Vcnons3oBats Ty xe LLM 118 renepanuu (PUIIMHTOBBIX ITUCEM IO
3aJlaHHBIM  napamerpam  (tema, crtuib). IlpoBectn ananmu3  "peamuctuuHOCTH"
Cr€HEpPUPOBAHHBIX IPUMEPOB.

Oxunaemblii  pesyabrar: HHCTpyMEHT, NpUHUMAIONIMK HAa BXOJ TaONUIly C JaHHBIMH U
BO3BpAIIAIONINI TEKCTOBBIM HHBECTUIIMOHHBIM 0030p B 3amaHHOM ¢opMare. A Takxke Ha0op
CT'€HEPUPOBAHHBIX (PUIIIMHIOBBIX CLIEHAPHEB.

JladopaTopHnas pa6ora Ne3: Co3nanue U BaJauJaanusi CAHTETHYECKUX TAHHBIX

Tema: ['eneparuasie mogenu (GAN, VAEs, Diffusion) ans co3nanus tabular u sequential data.
MeTtpuku OTIICHKH CUHTCTHUCCKUX TTAHHBIX.
Cea3b ¢ nporpamMmmoii: ['eHepaTUBHBIE MOJENH, OLIEHKA KaY€CTBa MOJIEINIEH, CTATUCTUYECKHUE TECTHI.
HNuaycTpuajibHble KEHChI:

Ne7: T'enepauus synthetic data nist 6ankoBckux mozaesieil (OCHOBHOI Keiic)

Ne9: Onenka KpeaMTOCOCOOHOCTH HA OCHOBE MOBeeHYeCKUX JaHHBIX (McToYHMK maHHBIX

JUTSI CIIETYFOITIEH paOOThI)
3anayu U1l CTYIEHTOB:

1. TlomyuuTe peanbHBIM (WM OMW3KMKA K pEaJbHOMY) aHOHHMMHU3MPOBAHHBIN JaTaceT ¢

TpaH3aKUUSIMU WIH KIIMEHTCKUMU PO QUISIMH.

2. OOyuuTh MOJECIB JIs TeHEepanuu cuHTeTnuecknx AaHHbX (Hanpumep, CTGAN, TVAE).

3. CreHepupoBaTh CUHTETUYECKUI AaTAaCeT COMOCTABUMOIO pa3Mepa.

4. TlpoBectu Banuaanuio:

- Crarucruueckue tectbl: CpaBHEHHE pacipeaeicHui oTaenbHbIX mpu3HakoB (K-S test).

- Bm3yammzamus: IToctpoenue t-SNE/UMAP kapt a1 BU3yajabHOTO CPaBHEHUS PEATbHBIX
Y CUHTETHYECKUX TOYEK.

- Metpuxku: Paccuer paccTosiHMS MEXIy pacupeneicHusMu (Hampumep, Wasserstein
distance).

5. 3ajaHue MOBBIIEHHOW cjaoxkHocTH: [IpoBepuTh "MOJIE3HOCTH" CHHTETUYECKUX JAHHBIX,
00yuuB Ha HUX MpocTyro ML-Moznens (Hampumep, Ui npeacka3zaHus 1edoita) U IpoBEpHB
€€ KauyeCTBO Ha peaJIbHOM TECTOBOM Habope.

Oxunpaembiii pe3yjbTar: CHHTETUYECKHM JAaTaceT U OTYET C JETalbHbIM CPAaBHEHHEM €ro C
WCXOJHBIMU JAHHBIMU, BKIIIOYAsl BU3yalIH3allMi U PAacueT METPUK.

JlabopaTopHas pa6ora Ne4: IlocTpoenne n nHTepnperanusi nporao3ubix ML-monenei ans
NPUHATHSA PelIeHui

Tema: Perpeccust, knaccudukarius, feature engineering, explainable Al (XAl).
Cas13b ¢ nporpammoii: /lepeBbs perienui, ancam6iu (Random Forest, Gradient Boosting),
METO/1bl HHTEPIPETALUU MOJEIIEH.
HNuaycTrpuajibHble KEHChI:
Ne8: Moaesib anam3a nHBecTUIIHOHHOM npuBjaekaTeabHocTH MCII (OcHOBHOM Ketic)



Ne9: UnauBuayanbHas oneHka KpeauTocnocodHocTn (OCHOBHOM KeiiC)
Ne10: IpenuktuBHas ananuTnka ROI ([JononHuTtenbHblN Kelic)
3agaum A1 CTYIeHTOB (Ha BHIOOP OAMH M3 IBYX OCHOBHBIX KEHCOB):

1.

Keiic Ne8 nim Ne9: ITonyuuts natacer ¢ npusHakamu komnanuit MCII unu kinreHToB
(puHaHCOBBIE, TOBEICHUECKHE).

[IpoBectn neranbublil Feature Engineering: cozmaHie HOBBIX IPU3HAKOB, OTOOp Hanboee
BaXXHBIX.

OOyunth Mozens rpaguerTHoro Oycrunra (CatBoost, Light GBM, XGBoost) mns
MpeCKa3aHus LEIEeBOI MepeMEeHHON (PEHTUHT/BEPOSITHOCTD 1e(hoIITa).

Onenuts Mozens Ha hold-out BEIOGOpKE, MCTIONB3Ys peleBaHTHBIE MeTpUKH (Accuracy, F1,
ROC-AUC).

Oobsi3aTeabHblii 2s1eMmenT: [Ipumenuts Mmetoasl XAl (SHAP, LIME) nns ananuza moaenu.

- Iloctpouts rpaduk BaxkHOoCTH pU3HaKoB (global explanation).

- JlaTp mHTepIpeTanunio NporHo3a Jiisi HECKOJIbKHUX KOHKpETHBIX 00bekToB (local
explanation). Hanpumep: "3asBke knneHTa X NpUCBOEH HU3KUN PEUTUHT H3-3a
BBICOKOT'O COOTHOILIEHUS A0Jra K JOX0Ly U HU3KOM aKTUBHOCTH B MPUIIOKEHUU".

O:xunaemblii pe3yiabTar: OOydeHHas MOJIETb C BBICOKOM MPEACKA3aTeIbHONU CUIION U TTOAPOOHBIH
OTYET, OOBACHSIONTNH, Kakue (GaKTOPHI OOJIBIIE BCETO BIUSIOT HA TIPOTHO3 U TTOYEMY MOJIEITb
MIPUHSJIA TO WK UHOE PEIIeHUE I KOHKPETHBIX KEHCOB.

JladopaTopHas pa6ora NeS: CpaBHHUTEJbHBIA aHAJN3 MYJIbTUMOJAJbHBIX H TeHePATUBHBIX
Mmozedei (Project Capstone)

Tema: PabGora B KOMaHje, IUIAHUPOBAHUE OKCIIEPUMEHTOB, CPAaBHEHHE CIIOKHBIX MOJICIICH,
MYJIbTUMOAAIEHOCTb.

Casi3b ¢ nporpamMmoii: Bece panee n3ydeHHbIe TEMbI, KOMaHIHAs pad0Ta, MPE3CHTAIHS PE3YIbTaTOB.
HNuaycrpuajibHble Kelchl:

Nel2: CpaBHenue text2video / text2img moneseid (OCHOBHOM Ke¥ic)
Ne4: MyabTUMOAAIBHBIH acCHCTEHT (DJIEMEHT MTPOSKTUPOBAHUS )

Nell: AHaiu3 noBeleHUs1 B IKocucTeMe HH(PPoBoro pyo.asi (AJbTepHATHBHBIN KEHC TS
aHaJIu3a TaHHBIX)

3agauu 11 CTYIeHTOB (KOMAaHIHBbIN MPOeKT 3-4 yesioBeKa):

1.

2.

OcHoBHoI1 myTh (Nel2):

- BsiOpatp 3-4 oTkpsiThie MOgenu text2image (Stable Diffusion, DALL-E, Midjourney
yepe3 API) w/unu text2video (ModelScope, Sora API ecnu noctymneH).

- Pa3paboTaTh emuHbIN HA0OP MPOMIITOB (3aMPOCOB) Pa3HOU CIOKHOCTH (ITPOCTON OOBEKT,
CJIO’KHAs! CIICHA, CTUJIB).

- 3amycTuUTh TEHEepaluio Ui BCeX MOJENell Ha OJHOM U TOM >ke Habope MpOMMTOB,
¢buxcupys pecypcesl (Bpems, VRAM).

- Pazpabotath cxemy oOlLleHKH: OOBEKTHUBHbIe MeTpuku (Hampumep, CLIP-score) wu
cyobekTuBHbIe (human evaluation: romocoBaHMe TO KadecTBY, PEJIEBAHTHOCTH,
apredakram).

- TloaroroButh (PUHATHHBINA OTUET-TAOIHILY C pE3yIbTaTaMU U BHIBOJAMH.

AJIbTepHATHBHBII nyTh (Ned): Pa3paborats KOHLENTYaJIbHbIN MPOTOTHII

MYJIbTUMOJAILHOTO ACCUCTEHTA, CIIPOSKTUPOBAB €T0 apXUTEKTYpPY (MOAYIb paclo3HaBaHUs

peun -> NLP-1BHKOK -> MOyJIb CHHTE3a PEUYH + MOIyJb KOMITIBIOTEPHOTO 3pEHUS) ¥ OTIHCAB,

kakue rotoBble monenu (Whisper, GPT, YOLO) M0XHO HCHONIB30BaTh OISl KauJAOTO

KOMITOHEHTA.



O:xupaempiii pesyabtar: g Nel2 - neranu3upoBaHHBI OTYET-UCCIIEIOBAHUE C IMpUMEpPaMU
reHepanui 1 BbIBOIaMU O TpUMEeHUMOCTH Moaeneil. /st Ne4 - apxuteKTypHbIi 1M3aiiH-TOKYMEHT U
JIEMO-TIPOTOTHUII HA CTHIKE 2-3 MOJAIIBHOCTEN (HanpuMep, peub -> TEKCT -> OTBET).

Kpurepuu onenku pador:

KauecTBo ko012 (20 6amioB) - YUTa€MOCTh, KOMMEHTapHH, 3)(HEKTUBHOCTD
IHosiHoTa BhIMoJHeHus1 (30 6aI0B) - Bce yacTU pabOTHI BHIMOIHEHbI
Busyaauszanuu (20 6amioB) - ka4ecTBO U HHPOPMATHBHOCTH IPahUKOB

Ananu3 u BeiBOAbI (30 0amioB) - rimyOnHa aHaIn3a, MPAKTUUECKHE PEKOMEH AN
MaxkcumaabHblii 6as1: 100

10.

11.

12.

13.

18.

3a‘leTHO'3K3aMeHaHI/IOHHbIe MaTepuaJabl 1J1s l'lpOMe)KyTO‘{HOﬁ aTrecranmuu (3aqu)

OO0mme NPpUHIMIIBI:

Uro Ttakoe mnepeoOyuenue (overfitting) u HemooOydenue (underfitting)? Kax wux
JTUAarHOCTUPOBATH?

Yro Takoe Kpocc-Banuaays 1 3aueM oHa HyxkHa? Onumure metoa K-fold cross-validation.
[louemy mnpocroe pa3OueHue Ha OOy4yalOUIyl0 M TECTOBYIO BBIOOPKY MOKET OBbITh
HegocTtaTouHbIM? YTo Takoe nepeoOyyenue (overfitting) u kak pa3dbueHne JaHHBIX TOMOTAeT
¢ HUM OOpOTHCS?

Uro Takoe cTpatuduuupoBanHoe pazOuenue (stratified split)? B kakux ciayyasx ero
HE00X0IMMO UCTIOJIH30BATh U IToYeMy?

Kakune MeTo1bl KOJMpOBaHUS KaTeropranbHbIX IPU3HAKOB BbI 3HaeTe? B uem pasHuna Mexay
One-Hot Encoding u Label Encoding? Korna kakoii MmeTo npeanoyTuTeapHee?

OcHoBbl 11 depeHIHaTbHOI TeOMeTPUH U TONOJOTHN B MHTEJJIEKTYAJIbHOM aHAJIN3e
AAHHBIX

O6bsicaute '"rumotesy MHorooOpasus" (Manifold Hypothesis) mnpocteiMu  cioBamu.
[IpuBeauTe nmpumep U3 peasbHOM KUHU.

Uto Takoe intrinsic (BHYTpEHHsIsI) pa3MepHOCTh JMaHHBIX? [loueMy OHa BakHa M Kak OHa
CBsi3aHa C "MPOKJISITUEM pa3MepHOCTH"?

Kakune 06a30Bble TOMOJOTUYECKWE WHBAPUAHTBHI MOXHO HMCIIOIb30BATh Ui OMUCAHUS
CTPYKTYpHI JaHHBIX? UTO Takoe CBSI3HOCTb, M KaK OHA CBsI3aHa C KJlacTepu3aluen?

Kak mertoapl cHmxeHus pasmepHoctd, Takue kak PCA, t-SNE u UMAP, cBsizanbl ¢
reoMeTpuel u Tomojorueil Aanupix? Kakoil M3 HUX Jydlie coxpaHseT TIJI00aIbHYIO
CTPYKTYPY, @ KaKOi — JIOKaIbHYIO?

Jna dero wucnons3yercs anroput™™ UMAP u B deM ero OCHOBHOE TOIOJIOTHYECKOE
npeumyinectBo nepen t-SNE?

Kpocc-Banuaanus

OO6bsicuuTe pUHIKT paboThl k-kpatHo#t kpocc-Banmuaaiuu (k-fold cross-validation).
KakoBbI ee npenmyiecTBa nepes npocteiM hold-out pazouennem?

Yro Takoe crpaTuduIrpoBaHHas k-kpaTtHas kpocc-Banuaanus? [louemy oHa BakHa IS
HecOaTaHCUPOBAHHBIX JaHHBIX ?

B 4em pazHuua Mex Iy mapameTpaMu MoJiesiu U runeprnapamerpamu’? Kak kpocc-panuaanus
UCTOJb3yeTCs Ul o100 pa ruepnapaMmeTpoB?

Crparternu padorsl ¢ 1McOATAHCOM KJIACCOB
Kakue cymecTByloT Tpy OCHOBHBIX MOJX0J1a K 60ppOe ¢ aucOanaHcOM KIIaccoB (Ha ypOBHE
JIAHHBIX, Ha YPOBHE aJlIrOpUTMa U aHCaMOnupoBaHue)?



19.

20.

21.

22.

23.

24,

25.

26.
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B dem pasuuna mex iy Random Undersampling u Random Oversampling? KakoBesl rinaBHbie
HEIOCTATKH KaXKI0T0 U3 3TUX "HAUBHLIX'" METOIOB?

Onumure npuHmn padots! anroputMa SMOTE i reHepanyiyi CHHTETUYECKUX IPUMEPOB
MUHOpPHOTO Kiacca. Kakue y Hero ects nmpeuMyIecTBa nepej IpocTbiM JyOaupoBaHueM?

Kak paboraer merton B3BemmBaHus KiaccoB (class weighting)? I'me mMeHHO B Tporiecce
00y4eHHsT MOJICNIN OH TIPUMEHSIETCs?

Kakyro meTpuky cieayer BbIOpaTh B KaU€CTBE OCHOBHOM JUIsl ONTUMU3ALUU IpU padboTe C
CHJIHO HecOaTaHCUPOBAaHHBIMH JAHHBIMH U TIOYEMY?

Feature Engineering

Uro Takoe Feature Engineering v mouemy 3To OJMH U3 CaMbIX Ba)KHBIX 3TAIIOB B IOCTPOECHUHU
ML-monenu?

Kakue BBl 3HaeTe MeTOJbl CO3JaHMsI HOBBIX mNpu3HakoB? [lpuBeauTe mNpUMeEphl IS
TaOJMYHBIX, TEKCTOBBIX M BPEMEHHBIX JAHHBIX.

3aueM HY)XHO MaclITabUpoBaTh W HOpMaju3oBaTh MNpu3Haku? Kakue anropuTMbl
KPUTHYECKH 3aBUCAT OT ATOM MpoIleayphl (IPUBEAUTE TPUMEPHI), a KAKUE — HET?

OObscHUTE pasHULy Mexay orbopom mnpusHakoB (feature selection) u BblzeneHHEM
npu3HakoB (feature extraction). Kakue MeTOIbI OTHOCATCS K KQXKAOMY M3 ITUX IMOIX0I0B?

Uro Takoe "npoxnstue pasmepHoctu" u kak Feature Engineering momoraer ¢ HuM 60poThcs?

buok 1: ®yHagaMeHTAIbHbIE KOHIENIMHA U HHAYCTPHAIbHbBIN KOHTEKCT

28.

29.

30.

Onumure xu3HeHHbIN KT ML-tipoekTta B nuayctpun. Kakue atansl sBstoTcs HanboJsiee
KPUTHYHBIMU Ul YCHEIIHOTO BHEIPEHUS B TaKOM peryinupyemoil cdepe, kak OaHKOBCKOE
neio?

B uem 3akirouaroTcss OCHOBHBIE MPOOJEMBI M OTPaHWYCHHS IpH padoTe C pearbHBIMU
JTaHHBIMU B (DMHAHCOBOM OTpaciu (Ha nmpuMepe 3a1aq u3 Kypca)? Kak Bl ¢ HUMU 60poJsiich?

Oo6mbsacaute pasuuity mMexkay nmoaxogamu Proof-of-Concept (POC), Prototype u Production-
ready Mozenpio. Ha kakom 3Tare HaXoJAsATCsl PEeUICHHUs, KOTOPbIE BbI pa3pabaThIBaId B X0/
1a00paTOPHBIX paboT?

BJaok 2: O6padoTka ectectBeHHOro si3bika (NLP) u ananun3 rekcra

31
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33.

OnuiuTe MOJHBIN MalmIaiiH npeao0paboTKu TeKcTa I 3aJaud KiIacCU(UKAIIUU Kalloo
knueHToB. [loueMy Takue maru, Kak JieMMaTH3alus ¥ yAaJeHUe CTON-CI0B, BaXHBI?

CpaBuute moaxonsl k Bekropuzanuu tekcra: TF-IDF u Word Embeddings (mampumep,
Word2Vec, FastText). B kakux crieHapusiX IpEeANOUYTUTEIbHEE KaXK/IbI U3 HUX, HCXOMS U3
Barero omnsita B JIP Nel?

Kakue MeTpuky kauecTBa HanboJIee YMECTHBI JJIsl OIICHKH MHOTOKJIACCOBOW KJIACCH(HUKAIINN
¢ HecOaaHCHPOBaHHBIMU JIaHHBIMHE (KaK B 3a/1a4e ¢ xkanodamu)? O60cHyHTe CBOIT BBIOOD.

Buiok 3: I'eneparuBubie Mmoaeau u Large Language Models (LLM)

34.

35.

B uem pasnuna mexnay nmoaxogamu Fine-tuning u Prompt Engineering mpu pabote c
60bIMMH sI36IKOBBIMU MoJienaMu? [IpuBenure npumeps u3 JIP Ne2, rie yMecTeH KaskIbli
U3 MOJIXO/I0B.

Uro Takoe RAG (Retrieval-Augmented Generation) W Kak 3Ta apXUTEKTypa HNOMOTaeT
pemuTh npobiemy «rammouuHanmii» LLM B Takux 3ajgavax, Kak TeHepauus
MHBECTULIMOHHBIX 0030pOB?



36. Kakue aTnyeckne u 6€30MaCHOCTHBIE PUCKH BO3HUKAIOT NP MCIIOJIb30BAaHUH T'€HEPATUBHBIX
Mojienelt (Hanpumep, Ui CO3JaHus (PUIIMHTOBBIX TMCEM HITM CHHTETUYECKUX JaHHBIX)? Kak
UX MOXHO MUHUMHU3UPOBATH?

Baok 4: I'enepanusi M BaauIanusa CHHTETHYECKUX JaHHbBIX
37. Chopmynupyiite OCHOBHBIE TPEOOBAHMUS K KAYECTBY CHHTETHUECKUX JAHHBIX Il OOydeHHS
O0aHkoBckux Mozened. Ilouemy HeZOCTaTOYHO MPOCTO CKONMMPOBATh PaCHpE/EICHUs
OT/I€IbHBIX IPU3HAKOB?

38. OnumuTe METOIBI U METPUKH, KOTOPHIE BbI UCIIOJIb30BAIH ISl BaJTMIAIMH CHHTETHYECKUX
nanHbiXx B JIP Ne3. Yro Takoe «mosie3HOCThY» (utility) CHHTETHUECKHX JaHHBIX M KakK ee
U3MEpUTH?

39. KakoBbl IpaBOBbIE M PETYJISATOPHBIE ACIEKThl WCIOJIb30BAHUS CHUHTETHYECKHX JaHHBIX B
koHTekcTe DenepanbHoro 3akoHa Ne 152-®3 «O nepcoHaNbHBIX TaHHBIX»?

Baok 5: UnTepnperupyemMocTs H 00bsicHUMOCTHL Mozeeil (XAI)
40. Ilouemy Explainable Al (XAI) sBisiercss KpUTHYECKHM BaKHBIM TpeOoBaHueMm ansi ML-
MoJieneit B OaHkoBckoil cepe? IlpuBenaure mpumepsl W3 3a7ad CKOPHHTA WIM aHAW3a
MIpHUBJIEKATEILHOCTH OU3Heca.

41. Paznuuaiite T700aibHYI0 U JIOKAJBbHYIO HMHTEpPIpETUpyeMocTh Mojened. Kakue meTojisl
(manpumep, SHAP, LIME) nns gero mydiie noaxoast?

42. Kax Obl BBl OOBSCHWIN PYKOBOIUTENIO 0€3 TEXHHMYECKOTO OdPKrpayHIa, MoYeMy MOJeib
OTKa3ajia B KpeAUTE KOHKPETHOMY 3a€MIIUKY, UCTIOJB3ya pe3ysbTaTthl SHAP-ananuza?

BJiok 6: CpaBHUTEJbHBIH aHAJIN3 U MYJIbTUMOAAJIbHOCTD
43. OnuimuTe METOOUKY CpaBHUTEIBHOTO aHallu3a CJOXKHBIX TEeHEpPaTUBHBIX MoOJemei
(text2img/text2video). Kakume OOBEKTHBHBIE U CYOBEKTHBHBIC METPUKH BBl CUHUTACTE
HauOoJee MoKa3aTebHbIMU U TouemMy?

44. KaXxoBBI OCHOBHEIe apxuTexrypHblefklii (challenges) mpu co3zaHuU
MYJBTHUMOZLAJBHOI'O aACCHCTEHTa, O6BbeZUHAIOIEero peub, TEeKCT U
KOMIbIOTEPHOE 3peHue?

45. IlpencraBpTe, 4YTO BBl MOJIYYWUIM 3aJady MPOAHAIM3UPOBATH MATTEPHBI MOBEACHUS
nosb3oBareneit mudposoro pyoss (Kefic Nell). Onumure Bam miaH ASHCTBUN: ¢ KAaKUMH
JTaHHBIMU OyzeTe paboTaTh, KaKhe TUIIOTE3bl IPOBEPUTE, KaKHE MOJIEIU MIPUMEHHUTE.

Baok 7: UnTerpanusi, BHeApeHue u Oyayiuee
46. Yto takoe MLOps u KaK ero mpUHIUIBI MOTYT OBITh IPUMEHEHBI K OJHOMY U3 MPOEKTOB,
KOTOpBIE BBl BBINOJIHSUIA B XOJA€ Kypca, A IEepeBojJa NPOTOTHIA B IPOMBIIUICHHYIO
JKCILTyaTaluo?

47. Tlpoananusupyiite TpeHasl B obmactu MU, koTopble, Ha Ball B3I, OKaKyT HanOoJbIee
BIMSIHME Ha (PUHTEX-UHAYCTpHIO B Ompkaiimue 3-5 net. OOocHyiiTe CBOI BBIOOD, ONUpasich
Ha OTIBIT, ITOJIyYEHHBIN B X0JI¢ Kypca.

MeToauueckue PEKOMEHAAUMA K CAaY€ 3a19€Ta U KPUTEPHUHA OLICHKH 0TBETa

[IpomexxyrouHasi aTTecTalys TPaJAUIMOHHO CIY)KaT OCHOBHBIM CPEJICTBOM OOecreueHHs B
y4eOHOM Tpoliecce «0OpaTHOM CBA3M» MEX Y IperoaBaTesieM U 00yJaronumcsi, He0OX0IMMOH [Is
CTUMYJIUPOBaHMs pabOThl 00Y4arOLUIUXCS U COBEPIICHCTBOBAHUS METOAUKH MPENOJaBaHNs yueOHbIX
IMCcUUIUIMH. MToroBoit ¢opmoil KOHTpost chopMUPOBAHHOCTH KOMIIETEHIIMH, 00YJaIOIIMXCs 110
JTMCUUIUINHE «AHAIN3 JAHHBIX MAIIMHHOTO 00yueHUs» siByisieTcst 3a4eT. CTyeHTbl 00s3aHbl CIaTh



3a4eT B COOTBETCTBUH C PACHUCAHUEM U y4eOHBIM TUTAHOM. 3a4eT MO AUCHUIUINHE MpecieyeT eb
OLIGHUTH paboTy CTYAEHTa 3a KypcC, MOJIyudeHUE TEOPETHUYECKUX 3HAHUH, UX MPOYHOCTh, PA3BUTHE
TBOPYECKOTO MBIIIICHHS, TPUOOPETEHHE HABBIKOB CaMOCTOATENBHOW pabOThl, yMEHUE MPUMEHATH
MOJIyYCHHBIC 3HAHUS /ISl peIIeHUs MPAKTHUECKUX 337ad U sBIIseTCs (POpPMOIl KOHTPOJISI YCBOCHUS
CTYICHTOM Y4eOHOH MpOTrpaMMBbl MO IUCIMILIMHE, BBIMOJHEHHS MPAKTHYECKHX, KOHTPOJBHBIX,
pedeparuBabix pabor. dopma mpoBeaeHus 3adera: YCTHO. Pesymprar craddm  3adera 1o
IIPOCIYIIAHHOMY KYpCY JOJDKEH OLIEHMBAThCS KAaK UTOT JESTEIbHOCTH CTY/IEHTa B CEMECTpe, a
MMEHHO — TI0 TOCEIIAeMOCTH JIeKIMHA, pe3yabTaraM pabOThl Ha JEKIMOHHBIX M IMPAKTHYECKHX
3aHATHUAX, MTPOXOKICHHS TECTOBBIX 3a/IaHU, pEIIeHUs] pacdeTHO-rpauIecKux 3aJaHuil W 3a/1ad,
BBITIOJTHEHUSI KOHTPOJIMPYEMOH CaMOCTOSITENbHOM paboTbl. CTyOeHTHI, MPOMICAIINE BCE BUIBI
WCTIBITAaHH, TIPETyCMOTPEHHBIX OLIEHOYHBIMU CPEIICTBAMH TMOJOXKHUTEIHHO (T.€. IO KaXKJIOMY BUIY
OLICHOYHBIX CPEJCTB OBLIM IMOIYYEHBI OLEHKU «yIOBJIETBOPUTEIBHOY», W(WIIN) «XOPOLIO», U(HJIN)
«OTJINYHO») BBICTABJISETCS «3auTeHo». [Ipu 3TOM omyckaeTcs Ha ouHOM popme 0OyueHus: MpoImycK
He Oonee 20% 3aHATHI, ¢ 00s3aTeNbHON OTPAaOOTKON MPOIMYLIEHHBIX ceMUHApOB. CTyAEHTHI, Y
KOTOPBIX KOJMYECTBO MPOITYCKOB, MPEBBINIACT YCTAHOBICHHYIO HOPMY, HE BBITTOJHUBIINE BCE BUIBI
pabOT M HEYyJOBIETBOPUTENBHO paOOTaBLIME B TEUYEHUE CEMECTpPa, MPOXOIAT coOEceOBaHUE C
MIpernojaBaTesieM, B BHJE YCTHOIO OTBETa HAa OJMH TEOPETHMUECKUU BOIPOC W PEIICHUS OIJHOIO
pacueTHO-rpaduyeckoro 3ananus. [IpenonaBaTento npenocTaBiseTcs MPaBO 3a7aBaTh CTYICHTAM
JIOTIOJTHUTEIbHBIE BOIIPOCHI MO BCell yueOHOW mporpamMme TUCHUILIUMHBL. Pesynbrar cnadum 3auera
3aHOCHTCS TIPETI0JIaBaTeIeM B BEIOMOCTh M 3a4ETHYIO KHIXKKY.

Kpurepuu ouenku 3avera. O1eHka «3a4TE€HO» BbICTABIIAETCS CTYJIEHTY, €CJIM JJaH TOJIHBIH
pa3BEPHYTHI OTBET HA TEOPETHUYECKHH BOMPOC, JIOTHYECKH MPABMIIBHO H3JI0KEHBI OTBETHI Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI; CTYAEHT IOKa3ajl yMEHHE CBOOOIHO BBIMOIHITH pacyeTHO-Tpaduyeckoe
3aJJaHue, PEelyCMOTPEHHOE JUCLUIUIMHON, CAMOCTOSITENBHOCTD PEIICHUS 3aJlaHus M TPUBOAUMBIX
CYXKJIEHHH; BCE pacyeTbl clejaHbl IPAaBUIIBHO; BBIBOJBI BBITEKAIOT U3 COJICP)KAHUSA 3aJaHus,
IIPEUI0KEHUS 000CHOBAHBI, B M3JI0’KEHUH OTBETOB HET CYILIECTBEHHBIX HEJOCTATKOB. B TO e Bpems
B OTBETE MOT'YT IIPUCYTCTBOBATh HE3HAUYNUTENIbHbIE (DAKTUYECKNE OIINOKH B M3JI0KEHUHN MaTepHana.
O1eHKa «HE 3a4TEHO» BBICTABIIAETCS MPU HECOOTBETCTBMM OTBETA 3aJAHHOMY BOIPOCY, HAIUYHH
rpyObIX OIIMOOK, HCHOJb30BAHMU IIPU OTBETE HEHAUISKALIMX HMCTOYHHKOB; CTYIEHT IOKa3aj
npoOensl B 3HAHUAX OCHOBHOTO Y4eOHOIrO Marepuana, 3HauuTellbHble IMpoOesbl B 3HAHMUAX
TEOPETUUECKUX KOMIIOHEHTOB IPOrpaMMbl; HEYMEHHE OPHUEHTHUPOBATbCS B OCHOBHBIX Hay4HBIX
TEOpUSAX U KOHLEMIMIX, CBI3aHHBIX C OCBAUBAEMOH JAUCLUIUIMHOMN, HETOYHOE MX OIMCaHUeE; ciaboe
BJIaJICHUE HAyYHOM TEPMMHOJIOTHEH M MNpOo(ecCHOHAIBHBIM HHCTPYMEHTApHEM; JOIYCTUII
IPUHLUUINATIbHBIE OIMIMOKM B BBIIOJHEHUU NPEAYCMOTPEHHOW IUCLUIUIMHOW IPaKTUYECKOTO
3aJJaHus, U3JI0KEHHE OTBETA Ha BOIIPOCHI C CYIIECTBEHHBIMHU JIMHIBUCTUYECKUMHU M JIOTUYECKUMU
omnOKamu.

OneHouHble CpeAcTBa JUIsl UHBAJIUAOB U JIUI] C OTPAHUYEHHBIMU BO3MO>KHOCTSIMU 3/10POBbsI
BBIOMPAIOTCS C YUETOM UX UHAUMBUIYAJIbHBIX ICUXO0(U3NYECKUX 0COOCHHOCTEH.

— Np¥ He0OXOAMMOCTH MHBAJIMIAM U JIMLAM C OTPaHUYEHHBIMU BO3MOKHOCTSAMU 3/10POBbS
IIPEJOCTaBIISETCS IOTIOJIHUTENBLHOE BPEeMs JJIs IOATOTOBKU OTBETA HA 3K3aMEHE;

— NP NPOBEJCHUU NMPOLEAYPhl OLEHUBAHUS PE3yJIbTATOB OOYYEHHUS MHBAJIUAOB M JIHIl C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 30POBBSI INPENYyCMATPUBACTCA HCIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU 0COOEHHOCTIIMH;

— MpU HEOOXOAUMOCTH JUI O0YYAIOLIUXCS C OTPAHUUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS U
MHBAJINJIOB MIPOLelypa OLEHUBAHUS PE3yIbTaTOB O0OYUYEHHUS MO TUCHUILIMHE MOXET MPOBOJAUTHCS B
HECKOJIBKO 3TAaroB.

IIpouenypa oleHHMBaHUS pe3ylbTaTOB OOY4YEHHsS HMHBAJIMIOB W JIMI C OrPaHUYEHHBIMHU
BO3MOJKHOCTSIMH  37I0pOBbSl 10 JUCHUIUIMHE (MOJYNIIO) MpelycMaTpUBAeT IpeloCTaBICHHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM UX 3J0pPOBbS M BOCHPUATHUS
UH(pOpMAIINHU:

I[J'IH JII ¢ HAPpYIICHUAMU 3PCHUS:



— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B (pOopMe AIEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HApYIISHUSIMU CITyXa!

— B rie4atHoi (opme,

— B JopMe AIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B re4atHoi (opme,

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepevYeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

4.3. Meroanueckue yKa3aHus 10 OPraHU3aIUM BIYMCIUTEIbHONH HHPPACTPYKTYPHI
TpeOGoBanusi kK anapaTHOMY U NPOrPaAaMMHOMY o0ecliedYeHHI0 pabounx MecT

AnnapaTHsblie TpeOOBaHMS.

Jlis  BblmosiHEHUs J1a0oOpaTopHBIX paboT mo wu3ydeHuto MeronoB WM B 3amagax
KIaccupuKanuu  CTyJeHTaM M TPETNoJIaBaTellto HEOOXOJUM CTAI[MOHAPHBIH KOMITBIOTED WIIH
HOYTOYK C COBpeMeHHOH KoHpurypamueil. Pekomenayercs Mmuoronponeccopusii CPU, nanpumep
Intel Core 13/15/i7 He Hmxe 4-ro moxoJsieHus winu aHamorudusli AMD Ryzen, ¢ mopnepkxoit
MHOTOTIOTOYHOCTH W omiepaTuBHOM mamsaThio He MeHee 8 ['b. s paboter ¢ GPU-BrruncieHusMu
tpedyercs Bumeokapta NVIDIA mns CUDA wmm coBmectumas ¢ OpenCL/ROCm. Kommbrorep
JIOJDKEH UMETh CTaOMIIbHOE MOJIKIIIoUeHre K ceTh MHTEepHET co CKOpocThio He Huxe 5—10 MouTt/c
tst ckaunBanus SDK, 6ubamnoTex 1 0OHOBIEHUN TPOTrPAMMHOTO 0OECTICUCHUSI.

IIporpamMmmHbIe TpeOOBaHMS.

Ha pabounx craHuusax gojkHa OBbITh YCTAaHOBJIEHA COBPEMEHHAs ONEpallOHHas CHUCTEMa,
Bimrodas Windows 10 wm 11, akryansabie Bepcuu macOS wimm auctpuOyrusl GNU/Linux, npu
3TOM CHCTEMbl JIOJDKHBI PEryjasipHO OOHOBIISITBCSA JUIsl TOAJCpXKAHUS O€30MacHOCTH U
COBMECTUMOCTH C MHCTpyMEHTaMu Kypca. s pa3paboTKku HeoOX0IMMbl OUOIMOTEKH, YKa3aHHBIE
B pazzeine «MHCTpyMeHThI U OUOIHMOTEKNY.

CryneHTsl TakKe T0JDKHBI UMETh JJOCTYII K CUCTeMe KOHTPOoJIs Bepcuii Git, UHTepIpeTaTopy
Python Bepcuu 3.10 u BbIlIe ¢ MEHEKEPOM HAKETOB pip uiu conda JUisl aHaIU3a Pe3yabTaTOB U
MOCTpOeHUs rpaduKoB, IPH HEOOXOTUMOCTH C ycTaHOBKOM Jupyter Notebook/Lab. Jlis nokanbHOTO
TECTUPOBAHUSA U OTJIAJKU IMPOrpaMM MOXKET Hcmojb3oBaThesi Docker, mpu stom Ha Windows
tpedyetcst Docker Desktop ¢ WSL2, a na Linux 1 macOS mnardopma nogiep:kuBaercs HampsMylo.
Bce nporpammHoe obecrieueHue JOKHO OBITH HACTPOEHO TaK, YTOOBI CTYJCHTHI UMETHU JOCTYII KO
BCEM MHCTPYMEHTaM BO BpeMmsi JabopaTopHeIXx pabOT, a mpernojaBareilb MOT YIPaBIATh
UH(PACTPYKTYPOI U KOHTPOJIUPOBATH Pe3yNbTaThl, BKItouas perno3utopuu, CI/CD u tectupoBanue.
Heo6xomumo obecrieunTs paspenieane uexoasmux noakmodeanii mo HTTPS, otkpeiteie mopTsl 80
u 443, a Takke HAIWYKE MPaB Ha YCTAHOBKY MPOTPaMMHOI0 00ecreueHns WM B3aUMOJCHCTBHE C
CUCTEMHBIM aJIMUHUCTPATOPOM JIJISl UX YCTAHOBKH.

HNucTpyMeHTHI 1 OMOTHOTEKH:

Karteropus | Python | R
OcHoBuble ML scikit-learn caret, tidymodels
O06paboTka TaHHBIX pandas, numpy dplyr, data.table
Busyanuzamus matplotlib, seaborn, plotly ggplot2, plotly

Ancambmu xgboost, lightgbm, catboost  randomForest, xgboost, gbm



‘ Karteropus Python ‘ R
byctunr xgboost, lightgbm, catboost  xgboost, gbm
JlepeBbs perieHuit scikit-learn rpart
Heiipocern tensorflow, keras, pytorch nnet, keras
SVM scikit-learn el1071
JluneiHbIC MOCITH scikit-learn, statsmodels gim, Im
WuTepnperanms Moieneit shap, eli5, lime DALEX, iml
Onrumu3anus rumneprnapameTpoB optuna, scikit-optimize miIrMBO, tune
Hec6anancupoBannbie nannsie  imbalanced-learn ROSE, smotefamily
Pab6orta ¢ TekcToM nltk, spaCy tm, tidytext
Bepudukanus moneneit scikit-learn ROCR, mibench
[Maitnnaitab scikit-learn recipes

JlaThl ¥ BpeMmst pandas lubridate
Ctpoku pandas stringr
DKCIepUMEHTHI mliflow MLflow

HCXOI{HbIe JaHHbIE: TOTOBBIC 1aTAaCCThI, JAHHBIC CO6paHHBIe B XOJ€ BBITIOJTHCHUA pa60T.

5. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHON Y4eOHOM JTUTEPATYPbl, HH(POPMALNOHHBIX
pecypcoB M TeXHOJIOTHil He00X0AMMBIX /IS OCBOCHUS M CUMIIIMHBI

5.1.0cHoBHasi IUTEpaTYpa

(B Tom unciie myOnukanun KoHpepeHIuin A*)

Sun, X, Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement Learning and
Learning From Demonstrations to Learn Nonprehensile Manipulation /IEEE Transactions on
Automation Science and Engineering, 2023, 20(3), 1735-1744, DOI:
10.1109/TASE.2022.3185071, Q1

Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization of Inverse
Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452. DOI:
10.3390/math10193452, Q1

Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep adversarial
autoencoders for new molecule development in oncology."” Oncotarget 8.7 (2016): 10883.
Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder model for de
novo generation of new molecules with desired molecular properties in silico.”" Molecular
pharmaceutics 14.9 (2017): 3098-3104.

Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for molecular
generation models.” Frontiers in pharmacology 11 (2020): 565644.

Khrabrov, Kuzma, et al. "$\nabla™ 2$ DFT: A Universal Quantum Chemistry Dataset of Drug-
Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889.

Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de novo drug
discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.

. Haoran Xu, Philipp Koehn, and Kenton Murray. 2022. The Importance of Being Parameters: An

Intra-Distillation Method for Serious Gains. In Proceedings of the 2022 Conference on
Empirical Methods in Natural Language Processing, pages 170-183, Abu Dhabi, United Arab
Emirates. Association for Computational Linguistics.

10. Wai Ching Leung, Shira Wein, and Nathan Schneider. 2022. Semantic Similarity as a Window

into Vector- and Graph-Based Metrics. In Proceedings of the Second Workshop on Natural


https://aclanthology.org/2022.emnlp-main.13/
https://aclanthology.org/2022.emnlp-main.13/
https://aclanthology.org/2022.gem-1.8/
https://aclanthology.org/2022.gem-1.8/

Language Generation, Evaluation, and Metrics (GEM), pages 106-115, Abu Dhabi, United
Arab Emirates (Hybrid). Association for Computational Linguistics.

11. Anna Lorincz, David Graus, Dor Lavi, and Joao Lebre Magalhaes Pereira. 2022. Transfer
learning for multilingual vacancy text generation. In Proceedings of the Second Workshop on
Natural Language Generation, Evaluation, and Metrics (GEM), pages 207—-222, Abu Dhabi,
United Arab Emirates (Hybrid). Association for Computational Linguistics

12. SIpymikuna, H. I'. UaTemIeKTyanbHbIi aHann3 BpEMEHHBIX PSAAOB : yaeOHOE TTOCO0He s
cTyzneHToB By30B / SIpymkuna, Hagexna I'nebosna, T. B. Adanaceesa, U. I'. [lepdunnena ; H.
I'. SIpymikuna, T. B. Adanacsesa, U. I'. [lepdpunseBa. - M. : DOPYM : UHOPA-M, 2012. - 159
c. : un. - (Beicmee o6pazoBanue). - bubnworp. B koHre rias. - ISBN 9785819904961. - ISBN
9785160051970.

5.2. JlonosiHuTEIbHAS JIUTEpaTypa:

1. [Tonomnenona, E. C. CoBpeMeHHBIE METO bl MH)KEHEPUU 3HAHUM B 3a7]a4ax MAITMHHOTO
oOyuenus : yueoHoe nocoodue : [16+]/ E. C. Ilononnenosa ; FOxHbIN (henepanbHbIN
YHUBEpCHUTET, TH)KeHEepHO-TeXHOIOTHUeCKas akajaemMus. — Poctos-Ha-Jlony ; Taranpor :
OxHbIi1 penepanbublil yausepeutet, 2025. — 130 c. : ui., Tabn. — Pexxum gocryna: o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=724468 (nara oOpaieHwus:
30.10.2025). — bubauorp. B kH. — ISBN 978-5-9275-4882-8. — TeKCT : 271€KTPOHHBII.

2.  TlporompskoHoB, A. B. Anropurmer Data Science u ux nmpaktudeckast peannszanus Ha Python :
yaebHoe nmocodue : [16+] / A. B. IIpotonpsikonos, I1. A. ITs0B, B. E. CanoBHHKOB. —
Mocksa ; Bonoraa : Unadpa-Umkenepust, 2022. — 392 c. : wi. — Pexum gocryma: mo
nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=725623 (mata obpareHus:
30.10.2025). — bubawmorp.: c. 380-383. — ISBN 978-5-9729-1006-9. — TeKCT : 3IeKTPOHHBIH.

3. IIsuios, I1. A. OcHOBBI pabOTHI C MOJIEISIMU MAIITUHHOTO M TITyOOKOTO 00y4YeHUs : yueOHOE
roco6wue : [16+] / I1. A. IIemmos, P. B. Maiitak, A. B. JlaruneBa. — Mocksa ; Bosorpa :
Nudpa-Unxenepus, 2023. — 256 c. : mi., Tabn. — Pexxum noctyna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=725673 (nara obparenus: 30.10.2025). —
bubnuorp.: c. 247-250. — ISBN 978-5-9729-1547-7. — TekcT : 37€KTPOHHBIH.

4,  TarapaukoBa, T. M. UHTemIeKTyabHBIN aHAIU3 JaHHBIX : ydeOHOE mocoowue : [16+] /

T. M. TarapaukoBa. — Mocksa ; Bonorna : Undpa-Unxenepus, 2024. — 172 c. : un., Tadi. —
Pexxum noctymna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=725643 (nara obpamenus: 30.10.2025). —
bubmuorp. B kH. — ISBN 978-5-9729-1772-3. — TekcT : 31eKTPOHHBIH.

5.3. UnTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHalIbHbIe 0a3bl
AAHHBIX, HH(pOPMalHOHHBIE CIIPABOYHbIE CHCTEMbI U KOH(epeHIun

Kongpepenyuu A*:

https://openreview.net/forum?id=FMMF1a9ifL
https://openreview.net/forum?id=EIUrNM9U8cNediscussion
https://openreview.net/forum?id=JoO6mtCLHD
https://aclanthology.org/2024.findings-emnlp.760/
https://aclanthology.org/2020.coling-main.588/
https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
https://aclanthology.org/2024.findings-naacl.288/
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Inekmponno-ouonuomeunste cucmemut (35C):
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https://biblioclub.ru/index.php?page=book&id=725623
https://biblioclub.ru/index.php?page=book&id=725673
https://biblioclub.ru/index.php?page=book&id=725643

agrwbE

SBC «FOPAWT» https://urait.ru/

PBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAH» http://www.biblioclub.ru/
BBC «BOOK.rux» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvhvie 6azvl OanHbIX

agrwdE

o

7.
8.

9

10.
11.
12.

13.
14.
15.
16.
17.

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuainer uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas oudnunoreka (HIb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEIYILIUX 3allaJHBIX HAYYHBIX KypHai1o0B Ha Poccuiickoil miuargopme
HayuHbIX xkypHasioB HOWKOH http://archive.neicon.ru

Hannonansnas snextponHas oubianorexa (HoCTyn K DIEKTPOHHOM OubIrnoTeKe
mucceptaiuii Poccuiickoit rocynapcrBennoit oubmmoreku (PI'B) https://rusneb.ru/
[Mpesunentckas oudanoreka um. b.H. Enbrmna https://www.prlib.ru/

baza nannpix CSD KemOpumxkckoro nentpa kpucramiorpapuyeckux ganabix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlekropuym TB" http://www.lektorium.tv/

Yuusepcurerckas uaopmarmonnas cucrema POCCHS  http://uisrussia.msu.ru

HHd)OpMdquHHble CRpAaeoO4UHbIE CUCHEMDL

1.

KoncyabTanT I[lin1oc - cipaBodHas mpaBoBas cuctema (JOCTYII 10 JIOKAIbHOW CETH C
KOMIIBIOTEPOB OMOIMOTEKN )

Pecypcuot c60000n020 0ocmyna

1.
2.
3.

10.
11.
12.

KubepJlenunka http://cyberleninka.ru/;

AMepHKaHCKas maTeHTHas 6a3a JaHHbIX http://www.uspto.gov/patft/

MuHuCTEpCTBO HAYKH U BBICIIEro odpazoBanus Poccuiickoit deneparyn
https://www.minobrnauki.gov.ru/;

®denepanbHblil mopran "Poccuiickoe odopaszosanue” hitp://www.edu.ru/;

HNudopmarmonnas cucrema "EquHoe OKHO JOCTYyIa K 00pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/;

Enunas xoyurekius mudpoBeIX oOpa3oBaTenbHbBIX pecypcoB http://school-collection.edu.ruf/;
ITpoext ['ocynapcTBeHHOro HHCTUTYTA pycckoro si3bika uMeHn A.C. [lymxkuna "OOpa3oBanue
Ha pycckoM" https://pushkininstitute.ru/;

CnpaBouHo-uH(pOpMaMoHHbIH noprtan "Pycckuii si3pik" http://gramota.ru/;

Ciry)x0a TeMaTHYECKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

CnoBapu u sHnmkiioneauu http://dic.academic.ru/;

O6pazoBarenbHbId mopTan "Yueba" http://www.ucheba.com/;

3akoHonpoekT "O0 obpa3zoBanuu B Poccuiickoit deneparuu”. Bonpockr u otBeTs http://xn--
273--84d1f.xn--plai/voprosy_i_otvety.
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Cobcmeennvie Inekmponnvle odpazosamenvhvie u uHGopmayuonnsie pecypcol Kyol'y

1. DnextpoHHbIi Katanor Hay4noit 6ubmmorexu Kyol'Y http://megapro.kubsu.ru/MegaPro/\Web

2. DnexrpoHHas Oubauoreka TpyaoB yueHsx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyIBHOTO TUHAMUYECKOro oOydenus http://moodle.kubsu.ru

4. ba3a y4eOHBIX TUTAHOB, y4eOHO-METOIMICCKIX KOMIUICKCOB, ITyOIMKaUi 1 KOH(QepeHIrit
http://infoneeds.kubsu.ru/

5. bubnuoreka MHPOPMALTMOHHBIX PECYPCOB Kadeapsl HHPOPMATMOHHBIX 00pa30BaTEIbHBIX
texHojorui http://mschool.kubsu.ru;

6. DnexTpoHHbIN apxuB nokymentoB Kyol'Y http://docspace.kubsu.ru/

7. DnexkTpoHHBIE 00pa30BaTEeNbHBIE PECYPCHl Kadeapbl HHPOPMAMOHHBIX CHUCTEM M TEXHOJIOTHH B
ob6pazoBanuu Kyol'Y u nayuno-meroanueckoro xxyprana "[IIKOJIbBHBIE T"OJIbI"
http://icdau.kubsu.ru/

6. MeToguyeckue yKazaHus sl 00y4aloUUXCcsl 0 OCBOCHUIO U CIUILIHHBI
6.1 PexoMeHaalK 110 OPTraHU3ALMHU 00yYeHHSA

OcBoeHME AWCIHILIAHBI «AHAIH3 JAHHBIX MAITMHHOTO OOy4YeHHS» TpeOyeT CHCTEMHOTO
MOJX0JIa W aKTUBHOW CaMOCTOSATENIbHOW paboTel. [lo Kypcy TpeIycMOTpPEeHO IpPOBEICHUE
JICKITMOHHBIX 3aHATHN, Ha KOTOPBIX JIATCS CHCTEMATHU3MPOBAHHBIH MaTepHas 1Mo JIWCIHILTHHE. B
XOJI€ JICKIIMHA PacCMaTPUBAIOTCS KIIOYEBbIEe KOHIENIUH. [locie KaKmol JIEKIUH PeKOMEHIYeTCs
BBITIOJTHEHUE TPAKTHYECKUX 3aJaHUi U 3aKpETUICHHs KJIIOYEBBIX TOHSATHA W METOAOB U
CaMOCTOSITENIbHAS pab0Ta C JIOTIOTHUTEIBHBIM MaTEPHAJIOM U JIUTEPATYPOA.

JlabopaTopHbIe 3aHATHS Kypca TIOCBSIICHBI IPAKTHYECKOMY OCBOCHHIO METOJ/IOB
kinaccuukanuy. Ha 3aHATHSX CTyIEHTHI pealTu3yIoT 3a7aui KJIacCH(DUKAIIMU pa3IMYHbIX JaHHBIX, B
TOM 4HClie B OOJIAYHBIX CPEax, MPEIOCTABICHHBIX MTAPTHEPAMHU.

[Ipu camocTOsATENFHOM pPaboOTe CTYJICHTAaM HEOOXOJMMO H3Yy4aTh PEKOMEHJIOBAHHYIO
TUTeparypy B BUjae O(UIMANBLHOW JOKYMEHTAIlMH K HCIIOJIb3YEMBIM OTKPBITBIM IMPOTPaMMHBIM
MPOAYKTaM, 00JIaYHBIM TLTaTPOPMaM.

6.2 CTparerum BbIIOJIHEHHS J1A00PATOPHBIX PadoT

1. IloaroroBka JaHHBIX.

— OcBoiiTe MeTO1bI 00pa0OTKU JaHHBIX (HOPMaIH3aIHs, KOAUPOBAHNE KaTETOPUAIBHBIX IIPH3HAKOB)
Ha npumepe paracetos Iris, MNIST/CIFAR-10.

— Wcnone3yiite pandas asist ananusa u SCiKit-learn s pasnenenus Beibopku (train/test split).

2. DKCHEePpHMEHTHI ¢ MOJICISAMH:

— HauunaiiTe ¢ OpOCTBIX aNrOPUTMOB (JIOTMCTHYECKasl perpeccusi), MOCTENEHHO Mepexols K
CIIOXHBIM (aHCaMOIH, HEHPOCETH).

— CpaBHuBaiite pe3ynbraThl o MeTpukam (F1-score, ROC-AUC) nnis pa3HbIX Mojienei.

3. AHaiu3 pe3yJabTATOB!

— Busyanusupyiite MaTpuibl OIIMOOK, KpUBbIE OOyUEHHS.

— Nurepnperupyiite paboty mozeneii ¢ nomombio SHAP/LIME (Lab 9).

— OnTuMu3upyiTe runeprnapamerpsl yepe3 GridSearchCV.

6.3 IIpoexkTHas AeATEILHOCTD


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Hrorosas pabota — perieHne CKBO3HOM 3a1a4un Kiaccuukanuu (HampuMep, MPOrHO3UpOBaHUE
OTTOKA KJIMEHTOB, pacro3HaBaHue OOBEKTOB HA N300paKEHHSIX). DTarbl:

1. BrIOop matacera ¥ MOCTaHOBKA 3a/1a4H.

2. IIpenoGpaboTka naHHbIX, feature engineering.

3. OOyueHue u Banuaanus Mojieneld (MUHUMYM 3 pa3HbIX aJIFOPUTMA).

4. Wnteprperanus pe3yabTaToB U (OpMHpPOBaHHUE OTUETA.

Pexomenmyercs ucnons3oBarh Kaggle ms nmowcka datasets 1 COpeBHOBaHUIA.

6.4 Pexomennanuu 14 cryaearos ¢ OB3

— Martepuansl IpeloCTaBISIOTCS B aJallTUPOBAHHBIX (popmarax: ayauopopmat, 3JeKTPOHHBIE
JOKYMEHTBI C YBETMYEHHBIM IIPUPTOM.

— KoHcynbranuu npoBoasTCs UHAUBUIYAIbHO (BKJIIOYAs OHIalH-popmar).

— JlaGoparopHble pabOTbl MOTYT OBITh CKOPPEKTHpPOBaHbI (YHpPOIIEHHBIE JaTaceThl,
paciupeHHbIe CPOKU CAAYUN).

[Moaxon, onpenenstomuii ycranosinenue coorserctsus kevicoB U1 u YI'T (5-7), mo3Bomser
YETKO COOTHOCHUTD 3TaIlbl Pa3BUTHS TEXHOJIOTHH C BOBJIEYEHHOCTHIO MMAPTHEPA U CHIXKATh PUCKU TPU
nepexo/ie oT Jab0PaTOPHBIX UCIBITAHUHN K IPOMBIIUIEHHOMY BHEJIPEHHUIO.

Keiicol ITAO «CoepOoank»

1. 'eneparuBubiii UU 1J11 aBTOMATHYECKOT0 COCTABJIEHNSI HHBECTUIIMOHHBIX 0030p0OB

Onucanmne:

Anamutuku COepa eKeTHEBHO COCTABIISIOT JECATKH AaHATUTUYECKUX U MHBECTUIIMOHHBIX 0030POB
110 PBIHKaM, KOMIIaHUSM, MaKpOAIKOHOMUKE. 3a/1auya — HucclieoBaTh npuMeHenue LLM st
reHepaIy KPaTKUX CBOJOK M aHAIMTUYECKUX OTYETOB Ha OCHOBE BXOJHBIX JAHHBIX: OMPIKEBBIC
KOTHPOBKH, MAKPOIKOHOMHUYECKHE TIOKA3aTEIN, PIHOYHBIEC COOBITHSI.

Hean:
PazpaboTtaTh HHCTpYMEHT, CITIOCOOHBIN IO CTPYKTYPUPOBAHHBIM JaHHBIM U KPATKOMY OTIMCAHHUIO
(hopMUPOBaTh HHBECTUIIMOHHBIN 0030 B JIEJIOBOM CTHJIC.

O:xupaemblii pe3yJbTar:
Monens, reHepupytoias aHanutudeckue Tekctsl 1uHoi 500—1000 croB ¢ pazaenamu «o030p
COOBITUIY», KPEKOMEHIAIIUNY, «ITPOTHO3bI», 0(hopMIICHHBIE B (hopmaTe OaHKa.

2. HJITI-ananu3 ka/100 KJIMEHTOB B CBOOOHOM (hopme

Onmucanmue:

B pamkax knmeHtckoro cepBuca Coepbank oOpabaTeiBaeT 0OpallieHus U3 4aTOB, MOOMIBHOTO
MPUIIOKEHUS U KanoOHoi popmel. Tpebyercs HOCTPOUTH MOJIENIb CEMAHTUYECKOT0 aHAIN3a,
BBIJICJISIONIYIO CYTh OOpaIeHUs, ONPEAEIIAIONIYI0 TOHAIBHOCTD U MOTEHLUAIBHYIO CEPbE3HOCTD
WHIIHJICHTA.

ean:
ABTOMaTH3UPOBATH KJIaccUPHUKAINIO 0OpaImieHui 1151 YCKOPEHUSI MApIIPYTU3AIUU U BBISBICHUS
MOBTOPSIOLIUXCS OOJIEBBIX TOUEK B MPOIYKTAX U MPOIIECCaX.


https://www.kaggle.com/

O:xupaemblii pe3yJibTar:
[IpoToTun Moenu, aBTOMaTHYECKH BBLICISIONICH TeMBI ’Kallo0 (Hampumep, «omuoKa B
IIPUIOKEHUN», «IBOMHOE CIIMCAHUEY), UX IMOLIUMOHATIBHYIO OKPACKY U KPUTUYHOCTD.

3. Fenepaunﬂ ClIiecHapueB (l)I/IIIII/IHI‘OBLIX nmucemM AJas Oﬁy‘leHHH COTPYAHUKOB

Omnucanue:

Bbank mpoBoauT KHOEpyUdeHHSI, BKIIIOYAst PACCHUIKY TECTOBBIX (PUIIMHTOBBIX ITUCEM COTPYAHUKAM
JUIS TTOBBILLIEHUS X YCTOMYMBOCTH K COLMAIbHBIM aTakaM. [IpoexT npeanogaraer UCoiab30BaHUE
TeHEePATUBHOM MOJIENN /ISl CO3JJaHUS PEATMCTUYHBIX (PUITMHTOBBIX MTUCEM PA3JIMYHBIX THIIOB
(mopnensHble cueta, HR-3anpocs, UT-nonnepxka).

ean:
CoznaTh reHeparop, CHOCOOHBIN Ha OCHOBE 3a/laHHBIX TapaMeTpoB (TeMa, CTUIIb, YPOBEHb YIPO3bI)
CO3/aBaTh TEKCThI (PUIIKHTA JUIsI TPEHUPOBOK.

OxupaemMblid pe3yJbTar:
Habop pa3HooOpa3HbIX TpUMEPOB (UILNHTA U OLIEHKA UX 3PPEKTUBHOCTH 110 PEAKIINU
COTPYZIHUKOB, a TaKXe Kiaccu(uKaus Moaenaen yrpos.

4. MyJbTUMOAAIBbHBIN ACCUCTEHT /151 0AaHKOBCKHUX OT/IeJIeHUI

Onucanue:

Ouznyeckue otaeneHuss CoepbaHka BHEAPSAIOT HHTEPAKTUBHBIX KOHCYNbTaHTOB. [Ipeanonaraercs
co3/1aHue MyJbTUMOJabHOT0 M -accucTenTa, KOTOPhI BOCIIPUHUMAET PEYb U BU3YAJIbHO
OPHEHTHPYETCS B IPOCTPAHCTBE (pacmo3HaET KIMEHTa, TOKYMEHThI, 0aHKOMATHI ), a TAKXKE
OTBEYAET IOJIOCOM.

Hean:
Pa3zpaboTtaTe 6a30BbIi TPOTOTHUI, UMHTHPYIOIINI (HYHKIIMOHATLHOCTH TIOMOIITHUKA: OTBETHI Ha
THIIOBBIC 3aMPOCHI, BU3yaJbHbIC MTOJCKA3KH, HABUTAITUS 10 OTICICHHUIO.

OxunaemMbliil pe3yJibTaT:
WuTepakTuBHas MOJieNb, 00BEAUHAIONIAs TOJI0COBOM BBO/I, 3pUTEIHHOE BOCIIPUSATHE (HAIIPUMED,
QR-koj macnopra), TEKCTOBBIH BHIBOJ U KECTOBYIO PEAKIIUIO.

5. O0bSICHUMOCTb U KOHTPOJIb TeHePaTUBHBIX MojeJieil B 0ankoBckom U

Onucanue:

bank aktuBHO ucnonb3yetr LLM u NLP-cepBucs (B yat-60Tax, reHepanuy mablI0HOB OTBETOB,
aBTOOTBETaX Ha e-mail), 0JHaKo BCTaeT BOMPOC: KaK OOBSACHATh U KOHTPOJIHPOBAThH MOBEJCHHE
TaKUX MOJIENIei, 0COOCHHO B IOPUANYECKU 3HAUMMbBIX KOMMYHHKAITUSIX?

ean:
HccnenoBaTh moaxo/ sl k TpaccupoBke pemennii LLM (Hanpumep, uepes JOrupoBaHue reasoning
chain, mocr-punpTpanyo 0TBETOB, BCTPOECHHbIE IPABUJIA).

O:xupaemblii pe3yJibTar:
Konnenuus cucremsl explainability + compliance-mMoayisi, o6ecrieunBaroniero COOTBETCTBUE
reHepalnu CTaHaapTaM 0aHKa U peryisTopa.

6. I'enepanys mMo/Ib30BaTeIbCKHUX CIIECHAPHEB Pa0d0THI B MOOMJIbLHOM NPUJIOKEHUHU

Onucanmue:
bank xoder ucnonp3oBaTh renepatuBHbiil U m1st ObICTpOiA CUMYISIINH TOTB30BATENBCKUX



CIICHapUEB — HANPUMEp, KaK KIUEHT 0(OPMIISET BKJIAl, IEPEBOJAUT CPEIICTBA, MOTYYaeT
YBEIOMJIEHHE O PUCKE MOILIEHHUYECTBA.

ean:
PazpaboTarh renepaTop MomaroBbIX ClieHApUEB MOJIb30BATEIHCKOTO MOBEICHHUS C BAPUATUBHOCTHIO
(MOJI0/101 KJIMEHT, neHcuouep, UII).

O2xupaemMblid pe3yJbTar:
Hab6op aBToMatndecku crenepupoBanHbix UX-clieHaprueB, 0OPMIICHHBIX B BHJIE CIICHAPUEB IS
QA wim UX-uccienoBaHuii, ¢ JOTUKOW JSHCTBUM U TUIIMYHBIMHU OLMINOKAMHM I10JIb30BaTEIIs.

7. 'enepaums synthetic data nyia 6aHkoBcKHX MoesIeil

Onucanue:

Mogenu B Coepe TpebyroT 00IBIIOr0 00bEMa TPAH3aKIIMOHHBIX U KIIMEHTCKUX JTAHHBIX, KOTOPbHIE
HEJB3s UCTI0JIb30BaTh HANIPAMYIO u3-3a TpeboBanuit [Ib u ®3-152. 3agaua — pazpaboTtaTh MeTON
reHepani CUHTCTUYCCKUX OaHKOBCKHUX JaHHBbIX, MaKCUMAaJIbHO OJIN3KUX K PCATIBbHBIM 110
pacmpeeieHUsIM 1 TIOBEICHUIO.

Hean:
CoznaTh 6e3omacHbIi pipeline reHepanny JaHHBIX (HapUMep, TpaH3aKUul, Tpoduiel KIUEeHTOB,
1abJIOHOB PAcXO0B) JIsl OOyUEHHUS MOJIETIEH.

Oxupaemblid pe3yJibTar:
CHUHTETHYECKHI AaTaceT U OTYET O MeTpHuKax nmpuommkEHHocTH K peansHoMy (TSNE, K-L
divergence u ap.), C OIICHKOM MPUTOAHOCTH IS O0OYUCHHUSI CKOPUHTOBBIX WU aHTU(POI-MOICIICH.

8. Moaesb aHaIM32a MHBECTUIHOHHOM NMPHUBJIEKATEJIbHOCTH MAJIOT0 OM3Heca

Onucanmne:

bank akTHBHO pa3BUBAET KPEIUTOBAHUE U MHBECTUIIMOHHBIE HMHCTPYMEHTHI JJI1 MAJIOTO M CPEIHETO
npeanpuaumatenbeTBa (MCIT). TpebGyercs co3aarh MoJieb, KOTOpas Ha OCHOBE OTKPBITHIX U
0aHKOBCKHUX JTAHHBIX (BBIPYYKA, PACXOJbl, THIT JEATEIHHOCTH, OT3bIBbI, OHJIAHH-aKTUBHOCTH )
OIICHUBAET MHBECTUIIMOHHYIO npuBJekaTeabHocTh MCII.

Hean:
Pazpaborathk cucreMy pedTHHIOBOM OLIEHKH KOMITAHUK MaJIOTO OM3HEca ¢ BOBMOYKHOCTHIO
BHU3yanu3auy GaKTopoB U IUHAMUKHU MOKa3aTENeH.

O:xupaemblii pe3yJbTaT:
Mogenb, npucBanBaroias KOMIIAHHA HHBECTUIMOHHBIM peUTHHT (Hanpumep, A—E), oObscHst0mas
KIJIFOUEBBIC ITapaMeTPhl U JAIoas PEKOMEH AU JJIT HHBECTOPA.

9. UnamBHayaIbHAS OLEHKA KPEAUTOCNOCOOHOCTH KJIMEHTA HA OCHOBE MOBEACHYECKHX
JaHHBIX

Onucanme:

CoBpeMeHHBIN KpeTUTHBIN CKOPUHT BBIXOJUT 32 PaMKH (PMHAHCOBBIX AaHHBIX. HeoOxoammo
HCCIIeIOBATh, KaK TIOBeIeHYeCcKHe U U(POBBIE ClIebl (4acTOTa BX0/1a B MOOWIIBHBIN OaHK,
CHOCOOBI OIIaThl, reorpadus, BpeMs OTKJIMKA) BIHUSIOT Ha MEPCOHATBHYIO OI[EHKY PUCKA.



ean:
Pazpabotate ML-M0/i€1b, OIIEHUBAIOLIYIO BEPOATHOCTH J1e(OIITa O HECTAHJAPTHBIM
MOBEJICHYECKUM TIpH3HaKaM (BO3MOXKHO — ¢ explainable Al).

O:xupaeMblii pe3yJabTaT:
[IpoTOTHI CKOPUHTOBOM MOJIENN, KOTOpAsi, IOMUMO CTaHIAPTHBIX JTAHHBIX, YIUTHIBACT IIUPPOBOI
npo¢wuib kauenta u oowscuser pemenus (SHAP, LIME u np.).

10. IIpeanKTHBHASI AHAJIUTHKA BO3BPATa MHBECTHIMII 10 MHPPACTPYKTYPHBIM IIPOEKTaM

Onucanue:

B psane cnyqaeB CoepOaHK BbICTYNAET y4aCTHUKOM/UHBECTOPOM B PErMOHATBHBIX
MH(QPACTPYKTYPHBIX MPOEKTaX (’KUJIbIE MACCUBBI, JOPOTH, TEXHOMAPKH). 3ajjaua — OLICHUTh
MIPOrHO3UPYEMYIO 3G (HEKTUBHOCTD BIOXKEHUH ¢ yUETOM JieMorpapuu, MUTPaLlii, 3JKOHOMHUYECKON
AKTUBHOCTH.

Hean:
Pazpaborate Mozens, mporuosupyromyto ROI Ha ropuzonTe 3—5 €T, UCrmoabp3ysi BHEITHHE
ncrouHuku nanubix: Poccrar, EI'PYOJI, kagacTp, conmenua.

Oxupaemblid pe3yJibTar:
AHanutruyeckas MoJielb C BO3MOXHOCTBIO T€OBU3YAIM3allMK U CLIEHAPHOTO aHayu3a (poct/crnaf,
rOCIpOTpaMMBbl, CMEHa TpauKa U T.I1.).

11. AHaau3 noBeJeHNus MOJIb30BaTe e B IKocucTeMe HUPPOBOro pyoJist

Onucanue:

COepbaHK yyacTByeT B MIJIOTHBIX MTPOEKTAX 1O BHEAPEHHIO IndpoBoro pyoss. MaTepec
MIpeJICTaBJIsIeT UCCieI0BaHue MOIb30BaTEIbCKUX MATTEPHOB: KaK U3MEHSIOTCS MOJCTU
noTpebIieHus, CKOPOCTH ONepaluii, ypoBeHb JOBEPHs, CPABHEHUE C KJIIACCUYECKUM OE3HAJIOM.

Hean:
[TocTpouTth MOJIENH aHAJIM3A TIOBEACHHS KJIMEHTOB, YYACTBYIOIIUX B TPAH3AKIIUAX C IIU(PPOBHIM
pyOieM: yacToTa, CpeJHUIN YeK, KOHTEKCTHI.

O:xupaemblii pe3yJbTaT:
Otuér u ML-Mozensb, Knaccuuuupyromnas TUIbl OJIb30BaTENIeH U BBISIBIIAIONIAS KITIOUEBBIC
pas3nuuus B MPEANOUYTEHUIX U Oapbepax MU(PPOBOH BaIIOTHI.

12. CpaBHeHnue text2video / text2img monesen

Onucanue:

COGepOank 3auHTEpecoBaH B cpaBHeHHH text2video / text2img Moaesneit (OTKpBIThIe MOJIENH,
0COOCHHO KuTaiickue). 3aaaya TpedyeT NpuMeHeH s 00JIagyHbIX PECYpPCOB MapTHEpa IS
MalruHHOro ooyueHus. OT CTyIeHTOB TpeOyeTCsl HaBBIK 3aMlyCKa OTKPBITHIX MOJETEH,
TUTAHUPOBAHUS, CTPYKTYPUPOBAHUS U JIOTUPOBAHUS IKCTIEPUMEHTOB, COBMECTHON paboThl. 3agaua
MOJKET OBITh pacrapalijiesieHa Al CPaBHEHHs MHOYKECTBA MO/JIENIel He3aBUCUMO B TPYIITIE
CTYICHTOB.

ean:
[TpoBecTu cpaBHEHUE pabOTHI aKTyaIbHBIX OTKPBITBIX MOJIeNei text2video / text2img.



O:xupaeMblii pe3yJabTaT:

Tabnuua c pe3ynbraTaMu SKCIEPUMEHTOB MOJIEIh / PeTo3uTOpHii / GyHKIIMOHAN / TpeOoBaHus /
OIIEHKAa MPOMU3BOIUTEIBHOCTH / X MPUMEPOB TeHepaiuii (0b110/cTano), human eval no npunumy
apeHbl (Kakas JIyduie)

Keiicnl oT «<ABAJIAB»
1. LLM u RAG pas Bl-cucremsl Fastboard

Omnucanue:

Jnsa pa3pabateiBaemoii komnanueit Bl-cucremsl Fastboard TpeGyercs pa3paborats untepdeiic Ha
€CTECTBEHHOM $I3bIKE JJIsl IOCTPOECHUS OTUETOB Ha OobpMx MaccuBax AaHHbIX B ClickHouse. C
nomotrbio LLM Heo0xoauMo kiiaccuGuimrpoBaTh 3aMpocCkl MOJIb30BaTENIeH Ha €CTECTBEHHOM
SI3bIKE U U3BJIEKATh (PaKTUUYECKUE apaMeTphl Ui AaJbHEHIIEero BbI30Ba BE0-CEpBHCA OTYETOB.

Menan:

Pa3zpaboTtaTe mpoMnTH ISl KiTaccupUKauu 1 00paboTKH 3ampocoB moJib3oBaTeneit LLM u
npeoOpa3oBaHus UX K BBI30BAM THUTIOBBIX OTYETOB C (DaKTHUECKUMU IMapaMeTpaMu, U3BJICKAEMbIMHU
U3 3ampoca.

Oxupaemblid pe3yJibTar:
NucTtpymeHnT Ha ocHOBe LLM, mO3BOMIAIOMMI 3apalinBaTh JaHHBIE O ITPOJIaXKax.

2. Ananu3 oopamenuii kaneHToB 1 CRM-nepenucku

Onucanue:

B cny:x0e KIMeHTCKOTO cepBrCca 3aCTPOMIIMKA €KETHEBHO 00padaThIBAIOTCS ACCITKUA OOpaIleHU
(e-mail, 3BoHKH, MecceHKephI). TpebyeTcs peaTn30BaTh CHCTEMY CEMAHTHYECKOTO aHATN3a
knaccudukanu NLU: BBISIBISATE CyTh 00pallleHUid, YDOBEHb YIOBJIETBOPEHHOCTH, OTCICKHBATh
MTOBTOPSIOLIUECS 3aIIPOCHL.

Hean:
ABTOMATH3UPOBATH NIEPBUYHBIN Pa300p ¥ MAPIIPYTH3AIUIO 3aIIPOCOB 10 TEMaTHKE (caada
00BbeKTa, OTIENKA, JOKYMEHTHI, JKajloba U T.11.).

O:xupaemblii pe3yJbTaT:
[IpoToTum, KOTOPHI BBLAETSET CYTh OOpalieHuil 1 popmMupyeT AamOOpA M0 TEKYITUM «OO0IIIM»
KJIUEHTOB.

3. I'eneparuBubiii UU nuis co3nanusi mpoekTHON JoKyMeHTanuu no T3

Onucanme:

B pamkax npoekTupoBaHusl 0OBEKTOB JIEBEIONEPCKOM KOMIIAHUU ApXUTEKTOPHI U HH>KEHEPhI
TPATST 3HAYUTEIBHOE BPEMsI Ha TIOJITOTOBKY TEKCTOBOM MPOEKTHON JOKyMeHTaluu (000CHOBaHUE
pelIeHni, TOSICHUTENbHbBIE 3aMTUCKHY, ONMCAHUS MH)KEHEPHBIX CUCTEM). 3a/laua — HCCIeA0BaTh
BO3MOKHOCTb UCIOJIb30BaHusgd LLM a1 renepanuu 4epHOBUKOB IIPOEKTHOW JOKYMEHTAIIMU Ha
OCHOBE MCXOJHBIX JAHHBIX: ATAXKHOCTh, MaT€pUabl, KIIMMAT, HA3HAYEHHUE, HOPMBI.

ean:
Pa3paboTaTs IpOTOTHUIT TEKCTOBOTO T€HEPATOPa, KOTOPBIH MOMOTAET CIIeUaINCcTaM ObICTpee
(dhopMHUPOBATH TOKYMEHTAIMIO B COOTBETCTBUU C IIA0JIOHAMU U HOPMATHBAMH.



O:xupaemblii pe3yJibTar:
Nuctpyment Ha ocHoBe LLM, co3naroniuil JIOrn4ecKu CTPOWHBINA M1 HOPMAaTUBHO I'PAMOTHBIN TEKCT,
MOTAIOIIHIICS OBICTPOM pelakType HHKEHEPOM.

4. MyJIbTHMOL[aJILHLIﬁ areHT VI aHaJIn3a CTPOUTEIBbHBIX NJIOHIA0K

Omnucanue:

00O «ABA JIAb» pa3pabarbIiBaeT CUCTEMY JUIsl MOHUTOPUHIA CTPOUTEIBHBIX OOBEKTOB.
TpebyeTcs co3aark MPOTOTHIT MyJIbTUMOAaTbHOTO M -arenTa, cnocoOHOTO aHATM3HPOBATh
M300paXeHMs CO CTPOUTUIONMIA KU (BUAC0/(HDOTO), a TAKXKE MPUHUMATH TOJIOCOBBIC 1 TEKCTOBBIC
3anpockl (HarpuMep, «IPOBEPh MOHTAX MEPEKPBITUS HA 5 ATAKEN).

ean:
OO0beTMHUTH BO3MOKHOCTH KOMIIBIOTEPHOTO 3peHUs (pacrlo3HaBaHUE CTAUU CTPOUTEIHCTBA,
TexHUkH, HapymeHuil) u HJIIT (monnmanue 3armpocoB, OTYETOB).

OxupaemMblid pe3yJbTar:
W HTEepakTUBHBIN areHT, KOTOPBIN Ha 3alpOC CIEUAIACTAa MOXKET MOKa3aTh HY)KHBIA Y4aCTOK,
MIPOKOMMEHTHPOBATh MIPOTPecC, 3aPUKCUPOBATH HAPYILICHUS.

4. I'eHepanus peKJIaAMHOI0 KOHTEHTA ISl JKMJIbIX KOMILJIEKCOB

Onucanue:

«ABA I'PVIIII» perynspHO 3ammyckaeT MApKETUHTOBbIE KAMIIAHUY IS KUJIBIX KOMIIJIEKCOB.
Heo6xomumo uccienoBath ncnoab3oBanue Tudpy3HOHHBIX MOJIeTIEH I TeHepaIiui N300payKeHU
(BU3yanu3aluu HHTEPHhEPOB, OKPECTHOCTEH, BUJIOB U3 OKOH) 1 LLM — 151 onucanuii KBapTHp,

MIPEUMYILECTB pailoHa, UHPPACTPYKTYPHI.

Hean:
Co3nath HHCTPYMEHTHI JIs1 OBICTPOU reHepaIuy IpoJaloNIuX MaTepruaioB 0e3 MpUBICYCHUS
JTU3afHEPOB U KOIMUPAWTEPOB Ha MEPBBIX 3TAIaXx.

OxunaemMbliil pe3yJibTaT:
Habop creneprpoBaHHbIX KapTOUEK 0OBEKTOB C TEKCTOM, H300paKEHUEM U JIOTUKOHN <«GKUBOTO)
PEKIaMHOIO COOOIIECHHUS.

6. I'eHepanusi JOKYMEHTAIIMU U IIA0JI0HOB I0TOBOPOB

Onucanme:

KOpuanueckuii nemapTaMeHT peryisipHO padoTaeT ¢ JOroOBOPaMU J0JIEBOTO y4acTHsl, aKTaMU
npuéma-nepesadyu u ApyruMu 1okyMentaMu. Mcnonszosanue LLM MoOeT 3HaYUTEIbHO
COKpaTUTh BpEMs Ha MOJATOTOBKY YEPHOBUKOB — JIOCTaTOYHO BBECTH IMAPAMETPHI CIICIKH.

ean:
CoznaTh cucteMy, KOTOpas TeHepUpyeT aJanTHPOBAHHBIE TEKCTHI JOKYMEHTOB MO BBOIHBIM
JTaHHBIM (THI 00BEKTa, dTaX, miomanas, DO, cpoku u mp.).

O:xupaemblii pe3yJibTar:
I'enepatop nokymentoB B popmare Word nmu PDF ¢ aBromatnueckoit moJacTaHOBKON apaMeTpoB
U COOJIOZICHUEM FOPUIMYECKOTO CTHIIS.

7. Moaeab NPOrHO3UPOBAHNUS CPOKOB C1a4U 00bEKTOB HA OCHOBE TEKCTOBBIX M BU3YAJIbHBIX
AAHHBIX



Onucanue:

JleBenonepckasi KOMITAHUS BEAET AaHAIUTUYECKUM apXUB 10 CpOKaM CTPOUTeNIbcTBa. C MOMOIIBIO
MYJIbTUMOIATIBHBIX MOJIENEH (TEKCTOBBIE OTYETHI + (POTO CTPONKH) MOKHO MPOTHO3UPOBATH
BEPOATHOCTh OTKJIOHEHUS OT TpaduKa cauu.

Henan:
Pa3pabortarts MoJ1e1b, KOTOpAs IO TEKYyIIEeMY craTycy oobekra (poto, oTaér CMP) onennBaer
PHUCKH 3aJIEPKEK.

O2xupaemMblid pe3yJbTaT:

[IpoToTH, KOTOPHIH MOKA3bIBAET BEPOSATHOCTh OTKIIOHEHUH U Ja€T TEKCTOBBIE MOSICHEHUSI
(ocHOBaHHBIE Ha PACIIO3HAHHBIX MPU3HAKAX — «HE 3aBEpIICHBI (acaHble pabOThI», «MOHTAXK
WHXEHEpUHU HE HayaT»).

8. O0parnas renepanuss — UHU-nnoMoIHUK /151 MOKyNaTeJ el KBapTHP

Onucanue:

Bynyniue nokymnarenu 4acto 3aJ1at0T TUIIOBBIE BOMPOCHI O KBAPTUPAX, MIJIAHUPOBKAX, UTIOTEKE,
akusix, cpokax. Bmecto call-nentpa mpeanaraercst peanmm3oBats LLM-060Ta, KoTOpHbIit
00pabaThIBaET TEKCTOBBIE M TOJIOCOBBIE 3aITPOCHI, MOKA3bIBACT MJIAHUPOBKH, cchiiaeTcst Ha PDF-
JOKYMEHTBI K MOXET «OOBSICHATH» HH(HOPMAITHIO TTPOCTHIM SI3BIKOM.

Hean:
YHpOCTI/ITB KOMMYHUKAHIO C KIIMCHTAMHU Ha JTallc BI)I60pa KBAapTUPEI U ITIOBBICUTH KAa4C€CTBO
MEPBUYHOTO KOHTAKTA.

OxunaemMbliil pe3yJibTaT:
Jlem0-60T, ciocOOHBIM OTBEYATh HA BOMPOCHI O KHUIIOM KOMILIEKCE, OPUEHTUPYACH B €T0
XapaKTEepUCTUKAaX U MApPKETHUHIOBBIX TIOKYMEHTaX.

Keiic ot OO0 «CBsizbPecypc-Kyoanb»

Onucanue:

Komnanus OOO "CesizpPecypc-KyOanp'" okaspiBaeT yciryru cBsizu. PaboTa ¢ kimeHTaMu
aBToMaru3upoBaHa Ha 6aze CRM butpuxc 24. JI711 KOMITAaHUHM aKTyaJlbHBI BOIIPOCHI pa3paboTKu
MIepBOHAYAIBHBIX BEPCHil TOKyMEHTOB ¢ nmoMoibio LLM 1 B nepcrnekTiBe aBTOMaTU3aluu
reHepanuu O00JbIIOTr0 KOJTUYECTBA TOKYMEHTOB 1o madioHam ¢ momomibio LLM u RAG cuctemsi ¢
uHTerparuei ¢ butpuke 24. 3agaun BKIFOYAOT B ceOsI:

1. Pa3paboTka 6MOIMOTEKH MPOMIITOB JJIsl TEHEPALMK PErJIAMEHTOB OMKMCAHUS OM3HEC-TIPOIIECCOB
butpukc 24.

2. Pa3paboTka OMOIMOTEKH MPOMITOB I TeHEepalliy TeX3aJaHuil Ha OCHOBE MapaMeTpOB
OKa3aHUs yCIyT.

3. Pa3paboTka OMOTMOTEKH MPOMIITOB JJIsl TeHEpAIlMi KOMMEPUECKUX MPEeI0KEeHHU Ha OCHOBE
rapaMeTpoOB OKa3aHMs YCIIYT.

4. Pa3zpaboTka OMOIMOTEKH MPOMITOB Il TeHEPAIH CKPUIITOB pabOThl TEXHUUECKOHN TOAECPIKKH.
5. PazpaboTka 6MOIMOTEKH MPOMIITOB JJIsl TEHEPALMH CKPUTITOB paObOTHI OT/IENA MPOJIAXK.

6. Amipo0ariis 1 cpaBHEHHE Pa3IMYHBIX S3bIKOBBIX MOJICNEH IS PEIICHHUS 3a/1a4.

ean:

ABTOMaTH3UPOBATH PAOOTY COTPYAHHUKOB 1O COCTABJICHHUIO THIIOBBIX JOKYMEHTOB.

O:xupaemblii pe3yJibTar:

bubnroreka mpoMIITOB U PEKOMEHAAIINU TIO0 UCTIONB30BaHW0 LLM 1is penieHns mocTaBIeHHbIX
3a/a4.



7. MaTepuajibHO-TeXHUYECKOe ofecredeHne 1o JUCUuIInHe (MOLYI10)

1. O6naunbie MIATHOPMBI  CEPBHCHI
cloud.ru,YandexCloud,AWS/GCP/Azure— 061ayHble BEIYUCICHUS

2. CucreMbl yIpaBJIeHUs! BEPCUSIMU U KoJu1abopanun
Git/GitHub/GitLab — koHTpoJIb Bepcuii KOJ1a 1 COBMECTHAs pa3paboTka
3. Ceoboanoe I1O (Open Source)
GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.

BupryansHbele mamubbl, kinacrep Managed Kubernetes u pecypcet GPU B obnake

npenocTaBiseTcs nHAycTpuaibHbIM napTHepoM [TAO «Coepbank»:

Ne [Ipoxykr [TapameTpsl npoaykra Kou-Bo KOH?E:}-’EZHI/H\/’I iﬁd
BupryaneHas |BupryanbHas mammHa 10%
| ammma VCPU 2vCPU 4 RAM 1 60 i
OC Ubuntu 22.04 1 It
Cucremusrii quck SSD 1 T
10 I'c
2 K8S Master node 8 vCPU 16 RAM 1 1 T
Worker node 10% mons 4 vCPU 5 e
32 RAM
Worker node SSD-NVME 64 I'o
Apenpaa nyonuanoro [P 1 116
ML Inference
3 Instance Type |Bpemst paGoTsl B MecsII] 40 1 q
GPU
Hucranc 8§ x NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 It
GB RAM
KonuuecTBo 3anpocoB k ML- 1 MiH.
MOJIETISIM it
Ko ML-Mmopenei 160 I'o
4 LLM Toxensl GigaChat 2 Max 50 Mmﬂil
Toxensl Embeddings 400 M.
It

Z[OHOJ'IHI/ITCJ'IBHHC o0avHbIC peCypChl NPCAOCTABIIAAOTCA TCXHOJIOTHUCCKUM IMTapTHCPOM Yandex

Cloud.
N B 6 HaI/IMCHOBaHI/Ie yqe6H0171 ayI[I/ITOPI/II/I, €€ OCHAIILICHHOCTb
o HJ paooT
p O60p}/)10BaHI/IeM U TCXHHUYCCKHUMU CpeIICTBaMI/I O6yT-ICHI/I$I
1 .HCKLII/IOHHLIC 3aHATHUS Ay,ZLI/ITOpI/ISI, YKOMHJ'ICKT OBaHHas CHCI.II/I&JII/ISI/II)OB&HHOIZ
MG6GHBIO U TCXHUYCCKUMHU Cpe,[[CTBaMI/I 06yquI/15[




JlabopaTopHbIe 3aHATHS

AynuTtopus, yKOMIUIEKTOBAaHHAs CHELMAIN3UPOBAHHOMN
MeOeNIbI0 U TEXHUUECKUMH CPEJICTBAMH O0yUCHHS,
KOMIIBIOTEPAMHU, IIPOEKTOPOM, IIPOrPpaMMHBIM 00€CIIEUEHUEM

[IpakTrueckue 3aHATHS

AynuTtopus, yKOMIUIEKTOBAaHHAs CHELMAIN3UPOBAHHOMN
MeOEJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUEeHHUSI

I'pynmosslie
(MHIMBUTyaIbHbIE)
KOHCYJIbTalluH

AynuTtopus, yKOMILIEKTOBaHHAs CHELMAIN3UPOBAHHOMN
MeOEIbI0 U TEXHUYECKUMU CPeACTBaMH 00Y4EHHUs,
KOMIIBIOTEpPaMHU, IPOrPAMMHBIM 0O€CIIeYeHUEM

Texkymuii  KOHTpOJIb,

AynuTtopus, yKOMILUIEKTOBaHHAs CHELMaIN3UPOBAHHOMN

MPOMEKYTOUHAS MeOeNbI0 U TEXHHYECKUMU CPEeICTBaMU OOyUEHHS,
aTTecTalus KOMITBIOTEPAMHU, POTPAMMHBIM 00ECTICUEHHEM
CamocTtosTenbHas Kabuner st camocTosITeNIbHON PabOThI, OCHAIIICHHBIN
pabota KOMIIBIOTEPHON TEXHUKOW C BO3MOYXHOCTBIO MOJAKITFOUECHUS K

cetn «MIHTEpHETY», MPOTPaMMOii IKPaHHOTO YBEITHUCHHS U
00eCTieYeHHbII TOCTYIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpey YHUBEPCUTETA.

[Ipumeuanue: Konkpernzanus aynuropuil U ux ocHamienue onpenensercs OITOIL.




	Лабораторная работа №1: Текстовый анализ и классификация пользовательских обращений
	Лабораторная работа №2: Генеративные языковые модели (LLM) для анализа и создания контента
	Лабораторная работа №3: Создание и валидация синтетических данных
	Лабораторная работа №4: Построение и интерпретация прогнозных ML-моделей для принятия решений
	Лабораторная работа №5: Сравнительный анализ мультимодальных и генеративных моделей (Project Capstone)
	Блок 1: Фундаментальные концепции и индустриальный контекст
	Блок 2: Обработка естественного языка (NLP) и анализ текста
	Блок 3: Генеративные модели и Large Language Models (LLM)
	Блок 4: Генерация и валидация синтетических данных
	Блок 5: Интерпретируемость и объяснимость моделей (XAI)
	Блок 6: Сравнительный анализ и мультимодальность
	Блок 7: Интеграция, внедрение и будущее


