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1.IlepevyeHnb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 TUCHHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJibTATAMHU OCBOEHUSI 00Pa30BaTeILHOM

MPOrpamMmbI
Huctunnuaa  B1.0.05 «MalmuHHoe oOyueHue» obecrieunBaeT
dbopmupoBaHre 'y OOydalOmMXCS  CISAYIOMUX  O0menpodecCHOHaTIbHBIX
komrereHnnuii (OITK OC):*:
OT®/T® u Kon Haume— Kon HaumenoBanue ObpasoBareabHbIi
PEKBU3HUTHI KOMIIe— HOBaHHE MHIUKA— MHAUKATOpPA pe3yabTar **
Mnc Tenuuu | Komme- Topa MOCTHIKEH U
(npu ok TeHIUH AOCTHKE— | KOMIETeHUHH **
Hanuyuu) ** o HUA
KoMIIe—
TeHIHH **
OIIK CriocobeH OIIK [Ipumenser OIIK OC-3.1 3Harb:
0C-3 MIPUMEHSATH 0C-3.1 IPOBHHYTHIE COBPEMECHHBIC METO/IbI
MPOJIBHHY ThI MHCTPYMEHTAIpH | MAIIMHHOTO 00yueHusI
e bIE METOJIBI (knaccugukanus, KIacTepu3aus,
HHCTPYMEHT SKOHOMHUeCKoro | PETPECCHA, acCOLNATHBHEIC
aNIbHbIC npaBuiia, HeWpoceTeBbIe
aHaJIn3a npu
METOIBI TTOJTXOJTBI).
IKOHOMHYEC peLICHIH YMers: BEIOUpATh U
KOTO HCCICNOBATCIIBCK | G0cHOBBIBATH METOT
aHanu3a npu KX 3anaq MAaIIMHHOTO 00y4YeHus JUIs
pelieHrn pelIeHNsT KOHKPETHOM
NPaKTHYCCK UCCIIeJ0BATEIbCKON 3a/1a4H.
uX U (W1n) Bnagets: HaBbIKaMu
uccienoBaTe MPOrpaMMHOU peanr3aum
JbCKUX METOJI0B MALIMHHOTO 00yYeHUS
3amaq Ha si3pIkax Python/R.
OIIK OC-3.2 3HATh: CIIOCOOBI
OIIK Ilprmenser peaoOpabOTKU TAaHHBIX, METOIBI
0C-3.2 TPOABHHYTHIC OLIEHKH KayecTBa MojieJieil
HUHCTPYMEHTAIBH | (ypocc-panuaanus, METPUKH
bIC METOMBL | toynocTh, monHotsl, F1, ROC-
3KOHOMHUYECKOI'O KpuBas).
aHanmn3a NPUA | YMETh: NPUMEHSITH AlITOPUTMBI
peleHnn MAIHHOTO 00yUYeHUS ISt
NPaKTHYECKUX aHaM3a SKOHOMHYECKUX U
3ana4 (hMHAHCOBBIX JIAHHBIX.
Bnanets: MeTogamu
HHTEPIPETAIMN PE3YIHTATOB
MAaIIMHHOTO O0YYEHUS U
(bopMyITHpOBaHHSs BBIBOJIOB.
OIIK Cnocoben OIIK HCHO]IB?)yeT OIIK OC-5.1 3HaTh:
_ HCIIOJb— - COBpEeMeHHbIE HH(POPMAIMOHHBIE
0C-3 30BaTh 0C-5.1 COBPEMEHHDIC | 1.\ ionorun ananusa JIAHHBIX
COBpPEMEH— HHQ)OpMaHI/IO (Jupyter Notebook, 6ubanorexu
HBIC HHBIE Python: pandas, scikit-learn,
unpopmanu TensorFlow/PyTorch, a Takxe
OHHBIE TeXHOJIOTHH H cpenst R/RStudio).
TEXHOJIOTHU IIPOTPAMMHBIE | YMETb: HCHOIB30BaTh OOIaIHbIE
1 TIpOTpaM— cpeficTBa IIpU mwratgopmsl (Google Colab,
MHBIE Cpe— Kaggle) u cpencta
CTBa IIpH peniennu aBTomaruzanuu (AutoML).
peureHnn uccaenoBaTes | Buagers: npuemamu




MpaKTH4Yec—
KHX U (MIIH)
HCCIIeI0Ba—
TENBCKAX
3a71a4

OIIK
0C-5.2

bCKHUX 3a]la4

nporpammupoBanus Ha Python
JUIsl pEILIeHNs 3a]]a4 MAIIMHHOTO
0o0y4eHws.

OIIK OC-5.2  3narts:
TIPUHITUIEI paObOTHI OOBITIX
s3bIKOBBIX Mojienel (LLM) u nx
NIPUMEHEHHE B 3a7a4ax

I/ICHOJIB3yeT MPOTHO3UPOBAHKS M TCHEPALIUH.
COBPEMEHHBIC VYmers: unrerpuposats LLM
HH(bOpMaHHOHH (ChatGPT, YandeXGPT) B

bI€ TEXHOJIOTMH
U MPOrpaMMHBIE

aHAJUTHYCCKHC TTalTIIaiiHEL.
Brnagers: MeTogaMu MOCTaHOBKH
3a7a4 ¥ BepupHUKaInu

cpeacraa IPpH | pesynsraTos 1 LLM.
peeHnuu

MPAKTUICCKUX

3aJa4

* Hucyunnuna modicem hopmuposams KOMREMeHYUro NOIHOCMbIO UIU YACHUYHO.
**/Jonocno coomeemcmeaosams Ilpunodicenuio 1 k 06pazosamenbHoll npocpamme

2.00beM 1 MeCTO TUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHON MPOrpaMMbl

2. O0beM AUCHUIIJIMHBI

OO6m1ast TpyA0€MKOCTb AUCITUIIINHBI COCTaBIISIET 4 3a4eTHbIC €AMHUIIBI Ha 144
akajzieM. yacos/ 108 acTpoH. yac.

JuciuruinHa peanu3yercs 4YacTUYHO C TMPUMEHEHHUEM JIMCTAHIIMOHHBIX
oOpa3oBareabHbIX TexHoJorui (manee — JJOT).

KonTaktHast paboTta oOydaronuxcsi ¢ mpernojiaparesieM Mo BUJaM Y4eOHBIX
3aHTH: 39 aKk. yac Ha KOHTAaKTHYIO pa0oTYy C MpernoiaBarenieM, u3 Hux 14 ak.yac Ha
nekiuu U 14 ak.yac Ha MpPAaKTUYECKHE 3aHATHS, 2 aK.yaca Ha KOHCYJIbTalUIO,
KOHTaKTHasi paboTa Ha aTTeCcTaIuio — 9 ak.4acoB, 87 aK.9aCOB Ha CAMOCTOSTEIHLHYO
paboTy oOydaromuxcs (BKIIIOYas MOATOTOBKY K dk3aMeHy — 18 ak. yacoB).

Mecto qucuumiunsl B crpykrype OII BO

Hucuumuna  «MammHHOe  00y4deHHe»  OTHOCUTCSA K 00s13aTeNIbHOU
yactu yueOHoro miana (biok 1.0). U3yuaetcs B 1 cemecTpe 1 kypca.

[IpenoaBanyie AUCHMIUIMHBI OMNHUPAETCA HA 3HAHUA, I[OJIY4YEHHBbIE B
OakanaBpuare Mo KypcaM «OKOHOMETpHKa», «MeToabl Ou3Hec-aHATUTHKNY,
«MHpopMaTrKa 1 MPOTrPaMMUPOBAHUEY.

JlucuuiuiiHa co3/1aeT MPEANOCHUIKY JJII OCBOEHUS CIIEAYIOIUX JTHCIHILINH:
«AHaM3 JaHHBIX Ha (PUHAHCOBOM pBIHKE», «DUHAHCOBBIA WHXUHUPUHTY,
«Y1paBieHue NPOEKTaMU», a TAKXKE VISl BBIITOJTHEHUS HAYYHO-HCCIIEA0BATENbCKOMN
paboThI ¥ BBITYCKHOW KBATH(UKAIIMOHHON paOOTHI.

dopma NpOMEKYTOUHOM ATTECTALUN — IK3AMEH.




3. CopepskaHue U CTPYKTYpa AUCHUIIMHBI

3.1. CTpykTypa JUCLUIIINHBI
Ounas ¢oopma obyuenus

Nenn/m | HaumeHnoBanue O0beM TMCUMILINHBI, aK.4YacC ®dopma
TeM U (1JIH) BCE- KonTakTHas padora o0y4yaomuxcs CamocrosiTesibHAs TEKYLLEro
pa3iaesioB ro ¢ npenoaasaTeJieM 0 BUIAM Y4eOHbIX 3aHATHH padora KOHTPOJIA
Ilepuoa TeopeTH4ecKoro o0y4eHust epuoa YCIIEBAEMOCTH,
MPOMEKYTOYHOM IIPOMEKYTOYHON
aTTrecTanuu aTTecTaluuu
(ceccusn)
3ansaTun 3ansaTus UK | KCP | KD Kar | K | CPxp | CP3x Cp
JIEKIIHOHHOT' 0 CEMHHAPCKOro TK | 0
THIIA THIA H
JI BJ JIP 113 T
p
0
Ja
b
OcHOBHI
MallIuHHOI'O
oOydeHus 1
Tema 1 aHaJIM3a JaHHBIX. 15 2 2 1 1 O, T
CucreMbl
NOAACPIKKHU
IPUHATUA
peleHui
[Tpeno6paboTka
Y OYMCTKA
Tema 2 JTAHHBIX. 15 2 2 11 o, T
Pas3BenpiBaTenbH
bl aHAJIN3




JTAaHHBIX

Kitaccuduxkarg
HUOHHBIN
aHaJus 6es
Tewa3 | Gyuenms.
KitactepHslit

dHaJIHN3

15

11

Amnanus
B3aMMOCBSI3CH.
Tema 4 Koppensiusi.
AccolnaTuBHbIC
TIpaBUIa

15

11

Knaccudukammonn
Tema 5 BIA aHAJIN3 C
o0yJeHIEeM

23

15

O, T, IIK3

Heiipoceressie
METO/IbI, OOJIBIIIHE
Tema 6 SI3LIKOBBIC MOJICTTH
1 areHTHEIE
CHCTEMBI

32

20

O, T, IIK3, 1113

[TpomexxyTouHas
aTTecTanus

29

OK3aMeH

Hroro

144/108

24

18

18

79




Hcnonvzyemvie cokpaujenus:

JI — nexumu - 3aHsATHS, IpelyCMaTPUBAIOIIUE IPEUMYIIECTBEHHYIO Nepeiady y4eOHoi nH(pOopMaIy 00yYaroniMes
MEeJarorndyecKuMu  pabOTHUKAaMHM OpraHu3auud © (WIM) JMIAMHU, IPHUBIEKAEMBIMH OpraHM3alMed K peanu3aluu
00pa3oBaTeNBHBIX IPOTPAMM Ha WHBIX YCIOBHSX, ).

BJI — Buneo nexmuu.

JIP — mabopaTopHbIe pabOTHI.

[13 — mpakTHyeckue 3aHATH (32 UCKIIIOYCHHUEM J1a00paTOPHEIX padoT).

UK — unavBuya bHbIe KOHCYJIBTALUH.

KCP — KOHTpOJIb CAaMOCTOSATENLHOM PadOTHI

KD — xoHCynBpTaIINH TIEpe]] SK3aMEHOM

KatTok — kOHTaKkTHas paboTa Ha aTTECTALMIO B IEPUO IK3aMEHAIMOHHBIX CECCHI

KonTpomns - KOHTakTHas paboTa Ha aTTECTAlUIO B IEPHOA IK3aMEHAIMOHHBIX CECCHI JUTA 3a09HON (OPMBI 00ydeHHS

CPxp — camocTosiTenbHas paboTa Ha IOATOTOBKY KypPCOBOH paOOTH/ KypCOBOTO IPOEKTA.

CPak — camocTosTenpHas paboTa Ha IIOATOTOBKY K 3K3aMeHY.

CP — camocTosTenbHas padoTa B ceMecTpe Ha ITOATOTOBKY K YYeOHBIM 3aHATHSIM.

T — TectupoBaHue.

[IK3 — npakTHueckue KOHTPOJIbHBIC 3aJaHUS.

[T13 — npodeccroHaIbHO-UCCICI0BATENLCKUE 3a1aHHS.

B nponecce o0ydeHHsi MPUMEHSIOTCS CIEAYIOIUE UHTEPAKTUBHBIE (POPMBI:
JICKIUS-TAAJIOT, padoTa B MJIBIX TPYIINAX, CHAPPUHT-TIAPTHEPCTRO.
Tewmbl 1-6 MoryT ObITh OcBOeHBI ¢ TpuMeHeHueM D0 u JIOT ¢ koHTposeM B cucrteme
NeKTpoHHOTO  oOyueHuss Axagemun.3.2. Coaepxkanue H  CTPYKTypa
TACHUATIIIHHBI
Tema 1. OcHOBbBI MAIIMHHOTO O0y4YeHHSI W AaHAJAM3a JaHHbIX. CHcTeMbI
NO/IeP>KKHM NPUHSATHS pPellleHun.
[TonsiTue MammHHOTO 00yUYEHUs, BUJIBI 33724 (00ydeHHE C yUuTeleM, 0e3 yuuTers,
¢ nogkperieHuem). OLTP u OLAP-cucremsl, xpanwiuina ganasix, Data Mining.
Mertpuku kauectBa. [lorsTue nepeodyuenus u Hegoo0ydeHuss. O030p 3KOCUCTEMBI
Python mns ananuza nanaeix (NumPy, pandas, matplotlib, scikit-learn).
@opmupyemvie unouxkamopwvr: OIIK OC-3.1 (3nanme meronos), OIIK OC-5.1
(3HaHUE MH(OPMATMOHHBIX TEXHOJIOTHU).
Tema 2. IIpenoOpadorka U ouMcTKa AaHHBLIX. Pa3BeabiBaTe/IbHbIH aHAJIU3
JTAHHBIX.
[Iporycku B JaHHBIX, METOABI UMy TaNHH (cpennee, menuana, KNN). Beisisiaenue u
oOpaboTka BbIOpocoB (boxplot, Z-onenka). Hopmanuzamuss u cTaHgapTH3AIMS.
[IpoBepka  HOpMasibHOCTM  pacmpeaenenus  (kputepuu  lanupo—VYwuska,
KonamoropoBa—CmupnoBa). Busyanuzanus (ructorpamMmbl, SIIMK C ycaMw,
JMarpaMMBbl PACcCEsTHUS).
Dopmupyemvie unouxamopwi: OIIK OC-3.2, OIIK OC-5.2.
Tema 3. Knaccupukaunonnbiii anaaus 6e3 o0ydyenusi. KinacrepHuslii anaams.
3agaun kjactepuzanuud. Mepbl paccTosiHMs  (€BKJIMAOBO, MAaHXA3TTEHCKOE).
Wepapxuyeckas kimactepusaius (arjioMepaTuBHas, aeHaporpamma). Metom k-
CpeIHUX, BBIOOp 4YHCIA KIACTepOB (METON JIOKTS, cuiydT). WHTepnperanus
npo¢uieit knacrepos. [I[pumMeHeHre B cerMEHTAIMH KIHEHTOB, aHAJIN3€ PETHOHOB.
Dopmupyemvie unouxamopwi. OIIK OC-3.1, OIIK OC-5.1.
Tema 4. Anaiau3 B3aumocsszeid. Koppeasinusi. AccounaTuBHbIe PaBUJiA.
Koadummenter koppensiuiuu  [Iupcona, Croupmena. Martpuia KoOppemsIiui,
TerIoBbIe KapThl. [IpoBepka 3HAUMMOCTH KOPPENSIIIMU. AIrOpuT™M Apriori, METpUKU
support, confidence, lift. [Ipumepsl: aHaIU3 KOP3UHBI TOKYIIOK, BBISIBICHUE CBSI3EH B
TPaH3aKI[MOHHBIX TAHHBIX.



Dopmupyemvie unouxamopwi: OIIK OC-3.2, OIIK OC-5.2.

Tema 5. KnaccupukannoHHbIi aHAJIU3 ¢ 00yueHHEM.

[locranoBka 3amaym  OMHApHOW U MHOTOKJIACCOBOM  KIIacCHU(UKAIUU.
Jloructuueckast perpeccusi, meron k-Ommxkainmux coceneid (kNN), nepeBbs
pemennii (ID3, C4.5, CART), ancamb6iiu (city4aiiHblii Jec, rpaIu€HTHBINA OYCTHHT),
MeToJ onopHbIX BeKTOpoB (SVM). Onenka kayecTBa: accuracy, precision, recall,
Fl-mepa, confusion matrix, ROC-kpuBas, AUC. Kpocc-anunauusa. bopnsba c
nepeoOydeHueM (perysspu3alus, yMeHbIIeHUE II1yOUuHbI 1IepeBa).

Dopmupyemvie unouxamopwl: OIIK OC-3.1, OIIK OC-3.2, OIIK OC-5.1, OIIK
0C-5.2.

Tema 6. HeiipocereBble MeTOAbI, 00JIbIINE A3BIKOBbIE MOJEJIH W areHTHbIE
CUCTeMbl (PACIIMPEHHAS PeJAKIINA)

6.1. I'nybokoe obyuenue u mpancgopmepul (2 ax. waca)

Apxutektypa TpaHchopmepa: MexaHusMm BHuManwms (self-attention), multi-head
attention, mosunmonHoe komupoBanue. Mogmenu encoder-only (BERT), decoder-
only (GPT), encoder-decoder (T5). MacmirabupoBanue: laws of scaling, monsitue
emergent abilities.

6.2. bonvuue azvikosvle mooenu (LLM): 6o3modcHocmu, oepanuyerus, UHHCeHepus.
(2 ax. yvaca)

O630p coBpemennbix LLM: GPT-4/5, Claude 3.5/4, DeepSeek-V3/RI,
YandexGPT. [Ipomntusr (zero-shot, few-shot, chain-of-thought, tree-of-thoughts).
WNnxenepusi koHTekcTa: reHepainusi, usBineueHue (RAGQG), 3amuce, cxatue,
m3omsiiusi. Tonkas HacTtpoiika (fine-tuning) u mooOydeHHEe Ha WHCTPYKIIUSIX
(instruction tuning). [IpoGiema rayuTroruHAIMNA U METOIbI €€ CHIKECHHUS.

6.3. Uucmpymenmot u sxocucmema LLM 0ona npakmuueckux 3aoau (2 ax. yaca)
API Bemymux mposaiinepoB (OpenAl, Anthropic, DeepSeek), mokanpHBINi 3amycK
(Ollama, LM Studio, vLLM). ®petimBopku opkectparmu: LangChain, Llamalndex,
AutoClaw/OpenClaw. Retrieval-Augmented Generation (RAG): BekTopHbie 0a3bl
nansbix (FAISS, Chroma, Qdrant), vankunr, rubpuaneiii mouck. Model Context
Protocol (MCP): cranmapTuzauus TMOJKIIOYEHUS WHCTPYMEHTOB, MaMITH H
pecypcoB k LLM-arenram.

6.4. Acenmmusie cucmemol (Agentic Al) na ocnoge LLM (2 ax. uaca)

Omnpenenenue Al-areHta: aBTOHOMHBIA LMK «BOCIPUATHE — PacCy>KIeHUE —
nerictBue — HaOmoaeHue». Apxutektypol areHToB: ReAct, Reflexion, Plan-and-
Solve, mynbrrarenTHas opkectpanus. [lamsaTs arenra: KpaTkocpodyHasi (KOHTEKCT),
JOJITOBpEMEHHas! (SMU30InYecKas, CEMaHTU4YecKas ), mporeaypHas. MHCTpyMeHThI
(tools): BBI30OB (pyHKIMI, BBITOIHEHHWE Koaa, uHTerpanus ¢ API. besomacHocTh
areHTOB: 3alllMTa OT prompt injection, KOHTPOJIb AelcTBUIA, human-in-the-loop.

6.5. llpakmuxa npumenenus LLM u acenmos 6 ananuze 0aHHuIX U SKOHOMUKe (2 aK.
yaca — npakmuyeckoe 3ansamue)

[Iporno3upoBanue BpeMeHHBIX psiioB ¢ LLM (HyneBoii BbICTpell, J000yYeHue Ha
MajJblX  JaHHBIX). V3BlIeUeHHWe  CTPYKTypHpPOBAaHHOW  WHMOpMAIMu U3
HECTPYKTYPHUPOBAHHBIX TEKCTOB ((pHHAHCOBBIC OTYETHI, HOBOCTH ). ABTOMAaTHYECKas
re’Hepanus oT4€ToB U Jamobopaos ¢ ucnonb3zoBanueM LLM. Iloctpoenue arenTa-
aHAJIMTHUKA: TOCTAHOBKA 3a]1a4M, BLIOOp MHCTPYMEHTOB, BepUUKaIus.

9



Dopmupyemvie UHOUKAMOPDI:
OIIK OC-3.1, 3HaTh: apXHTEKTypy TpaHCHOPMEpPOB, MPUHIUIEI paboTel LLM,
METO/IbI HWHXEHEpUH KOHTEKCTa, OCHOBBI areHTHBIX CUCTEM.
YMeTh: hopmMynHpoBaTh TPOMITHI, UCTIONIB30BaTh RAG 17151 MOBBIIIEHHS KaueCTBa
OTBETOB, CTPOUTH IPOCTHIC Ar€HTHHIE IIETTOYKH.
OIIK OC-3.2, 3Hatb: ciocoObl o1leHKH KadecTBa oTBeTOoB LLM (Metpuku BLEU,
ROUGE, faithfulness, answer relevance), MmeToabl 00pHOBI C TALTIOIUHALIUSIMHU.
Ywmers: npumensaTe LLM s pemieHus NPUKIAAHBIX 3KOHOMHUYECKMX 3a]1ad
(knaccudukanys, U3BJICUCHUE, TPOTHO3UPOBAHHUE).
OIIK OC-5.1, 3Hath: coBpemeHHble Oubamoreku u @peiimBopku (LangChain,
AutoClaw), nporoxkon MCP, moaxonsl K JoKagbHOMY pa3BéprhiBaHuio LLM.
YmMmets: ucnons3zoare APl LLM, HactpauBaTth RAG-naiinnaiiH, UHTErpUpOBaTh
areHTOB C BHEIIHUMHU UHCTPYMEHTAMH.
OIIK OC-5.2. Bnanmers: HaBeikamMu pabotel ¢ LLM depe3 mporpammHbIii
uHTepdeic, METOTaMHi OIEHKH JOCTOBEPHOCTH CTEHEPUPOBAHHOW WH(OpMAaIuy,
npuéMamu o0ecrieueHus: 0€30MacHOCTH MPU UCTIOJIb30BAHUH ar€HTOB.
4. Tunbl OLIEHOYHBIX MATEPHUAJIOB, IOKA3aTeJIU U KPUTEPUH OIleHUBAHUSA
4.1. Ouenounele wMartepuanbl no aucuumuimHe b1.0.05 “Mamunanoe
oOydyeHre” BXOMASIT B COCTaB OIGHOYHBIX MaTepHajoB IO 00pa3oBaTeIbHOM
nporpamMmme. COBOKYIHOCTh OILIEHOYHBIX MAaTEpHaJOB MO BCEM JIUCIUILIMHAM
o0pa3oBaTeIbHON MpOrpaMMbl COCTaBJISIET (POH]I OLICHOYHBIX CPEICTB (Hanee —
DOC). ®OC ucnonb3yercs Npu MPOBEACHUH TEKYIIET0 KOHTPOJIS yCIEeBAEMOCTH U
MPOMEKYTOUYHOM aTTECTAIlMU OOYYalOIUXCS C LENbI0 OIICHUBAHUS JTOCTHXKCHHUS
OOyYarOIIMMUCS TJIAHUPYEMBIX PE3yJIbTaTOB 00yueHus. THIbl 3aaHuii, ClieHapuu
Y KPUTEPHUH OIIEHUBAHUS CUCTEMaTU3UPOBaHBI B Ta0HIE 1.

Tabmuua 1 Tunel 3aganuii, CieHApUX U KPUTEPUU OLICHUBAHUSI

Tun 3aganus Cuenapuii BbINOJTHEHUS Kpurepuu oneHuBanust

[TpounTath BOTIPOC,
. OTBeT cuUMTaeTCs BEPHBIM,
3amaHue 3aKpBITOTO  THIA BEIOpaTh  OIMH  BEPHBIH .
€CIM yKa3aH MpPaBHIbHBINA
(BBIOOpP OZTHOTO OTBETA) OTBET, 3anucarh
BapUaHT
OyKkBY/HOMED
ConocraBuTh AJIEMEHTBI
3aaHue 3aKphITOrO THIA HA OTBeT BepeH IpU MOJTHOM H
JBYX CIIMCKOB, 3aIlucarthb

YCTAaHOBJICHHUE COOTBCTCTBHA IIpaBHUJIbHOM COINIOCTAaBJICHUU

naps! (Al, B2 u T.1.)

BreiOpatb  Bce  BepHBIE
BapUaHTHl, 3amucaTth HX

3ajaHue 3aKpbITOrO THUIA C

OTBeT BepeH, eciu BhIOpaHbI
BBIOOPOM HECKOJIBKUX

BCC MMPAaBHUJIBHBIC BaAPUAHThI

MMpaBUJIbHBIX OTBCTOB

3amaHue KOMOMHHMPOBAHHOE
(BBIOOp + 0OOCHOBaHUE)

3ajaHue OTKPBITOTO THIMA

HOMEpa
BriOpatb OTBET U MpPUBECTH
apryMEHTHI,
000CHOBBIBAIOIITNE BHIOOP

JlaTh TONHBIN, JOTHUYHBIN
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Tun 3aganus

(pa3BepHYTHIN OTBET)

[IpakTnueckoe 3a71aHue
(peamuzanust Ha Python/R)

CueHapuii BbINIOJTHEHUS

OTBET Ha BOIIPOC, IPUBECTH
IIPUMEPBI

HanucaTth Koj, BBIIOJIHHUTH
aHaJIN3 JIAaHHBIX, 0()OPMUTH
OTYeT

Kpurepun onenuBanus

OImuooK, IIOJIHOTA,
000CHOBAaHHOCTb, JIOTHKA

KoppektHocTh pelieHus,
KauecTBO Koza,
WHTEpIIpETAIHsI PE3YIbTaTOB

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOYHBIX 3aJaHUM Pa3IUYHOTO
TUTIA U YPOBHS CIIO)KHOCTH, BKJIFOYACT KPUTEPUU W KAl OICHUBAHMS, a TAKXKE
«KITIOUM» TpaBHIBHBIX 0TBETOB. DOC hopmupyeTcs Kak OTACTbHBIA JOKYMEHT U
XpaHUTCA B 3JEKTPOHHOM BHje, Aoctyn K ®OC mpenocTaBieH OrpaHUYEHHOMY
KpYTy JIUII.

4.3. Jlns camocrosiTenbHOM pPabOThl 0OydYaronuxcs MpU IMOATOTOBKE K
TEKYIIEMY KOHTPOJIO YCIEBAeMOCTH W MPOMEXKYTOYHOW aTTeCTallid B pabOdmMx
mporpaMmax JUCITUIUIMH Pa3MEIICHbl THIOBBIC MPOBEPOYHBIC 3aJaHUs, KOTOPHIC
MOXXHO YCIIOBHO pa3JIeJIUTh Ha 3aJlaHus 3aKPBITOTO, KOMOWHHPOBAHHOTO U
OTKPBITOTO THIIOB.

3amaHus 3aKpHITOTO THITA — 3TO TECTOBBIC 3aJaHUS, B KOTOPBIX KaKIbIH
BOIIPOC  COMPOBOXKIACTCS TOTOBBIMH BapWaHTaMHU OTBETOB, U3 KOTOPBIX
HE0OXO0IMMO BBIOPATh OJWH WM HECKOJIBKO IIPABUIIHHBIX.

3amannss KOMOMHHUPOBAHHOTO THITA — 3TO TECTOBBIC 3aJaHHSA, B KOTOPBIX
KX BOMPOC COMPOBOXKIACTCS TOTOBBIMH BapHaHTAMHU OTBETOB, M3 KOTOPHBIX
HEOOXOJMMO BBIOpaTh OJWH WM HECKOJBKO TPAaBUIBHBIX M OOOCHOBAaTH CBOM
BBIOOD.

3amaHusi OTKPHITOTO TUIIA — ATO 3aJaHUs, B KOTOPHIX Ha KaXKIbIM BOTPOC
JIOJKEH OBITh MIPEIOKEH Pa3BEPHYTHIN 000OCHOBAHHBIN OTBET.

B 3aBucumocTM OT THma 3amaHUs  PEKOMEHIOBAHBI  OIpPEACIICHHAS

IIOCJICI0BATEILHOCTD BBITIOJHEHHUS M CHCTEMa OIICHHUBAHUS BBINOJHCHHS 3aJIaHHI
(Tabnuma 2).

Tabnuua 2 Kputepuu olieHKH TeCTUPOBAHUS (11 KOHTPOJIBHBIX TOUEK)

/Inana3on 6aJ110B Onucanue kpurepus

0 Menee 55% npaBuIbHBIX OTBETOB
25 55% — 64%
50 65% — 74%
75 75% — 84%

100 85% — 100%
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3AJAHUA NHCTPYKLIMA CHEHAPHU BBIIIOJIHEHUA KPUTEPUUN ONEHVMBAHUA
3aaHue 3aKpBITOTO [Ipounraiite TEKCT, 1 .BHMMaTenpHO IPOYUTATH TEKCT 3aJaHUS U ITOHATH, OTBeT cunTaeTCsl BEpHBIM, €CIIH
THUIIA C BBIOOpOM BbIOEpUTE YTO B KQYECTBE OTBETA OKUJAETCS TOJBKO OJUH U3 NpaBWIBHO yKa3aHa mudpa uimm

OZHOT'O IIPAaBUJIBHOT'O
OTBETA U3 HECKOJILKUX
BAPUAHTOB
MPEII0KEHHBIX

HpaBI/IJ'ILHHﬁ OTBET

MIPEUI0KEHHBIX BAPUAHTOB.
2. BHUMaTenhHO MPOYUTATH TPEATIOKEHHBIE
BapHaHT-ThbI OTBETA.

3. BeiOpaTh OJ1H BEPHBI OTBET.

4. 3anucatb TOJIbKO HOMEp (MK OYKBY) BEIOPAHHOTO
BapuaHTa oTBeTa (Hanpumep, 3 wiu B).

OykBa

33.IlaHI/Ie 3aKPBITOTO
TUIIA HA YCTAaHOBJICHUC
COOTBCTCTBHUA

[IpouuTaiite TekCT U
YCTaHOBUTE
COOTBETCTBUE

1.BHUMAaTENnbHO NPOYUTATh TEKCT 3aJaHUS U OHSTD,
YTO B KQUECTBE OTBETA OXKHUIAIOTCS Maphl SJICMEHTOB.
2. BHuMartenbHO NpoYUTaTh 00a CIUCKA: CIIUCOK 1 —
BOTIPOCHI, YTBEP)KICHHS, (PaKTHI, ITIOHITHS U T.1.;
CIHCOK 2 — yTBEP>KJICHHS, CBOUCTBA OOBEKTOB U T.1I.
3. ConocTaBUTh JIEMEHTHI CIIUCKA 1 ¢ AeMeHTaMu
crnmcka 2, chopMHpOBATh Haphl HIEMEHTOB.

4. 3anucatpb nonapHo OyKBbI U HUDPHI (B
3aBHCUMOCTH OT 3aJlaHHsI) BApUAHTOB OTBETA
(manpumep, Al unu b4).

OTBeT cynTaeTCsi BEPHBIM, €CIIH
NPaBUIBHO YKa3aHbI HUPPHI WK
OyKBBI

3aanue 3aKpbITOro
THIIa C BEIOOPOM
HECKOJIbKHX
IMPaBUJIIBHBIX OTBETOB
13 HECKOJIBKUX
BapUaHTOB
MPeIJI0KEHHBIX

[IpounTaiite TEeKCT,
BbIOEpUTE
MPaBUIIbHBIE OTBETHI

1.BHMMAaTEnpHO MPOYUTATh TEKCT 3aJaHUS U NTOHATH,
YTO B KaYECTBE OTBETA OXKUIAETCSA HECKOJIBKO
IIPaBWJIBHBIX OTBETOB U3 MIPEIIOKEHHBIX BAPUAHTOB.
2. BHUMarenpHO NpOYUTATh NPEI0KEHHBIE
BAapUaHT-ThI OTBETA.

3. BoiOpaTh HECKOJIBKO MPAaBUIIBHBIX OTBETOB.

4. 3anucath TOJIBKO HOMEpa (MK OYKBBI)
BBIOpAHHOTO BapuaHTa OoTBeTa (Hampumep, 1 4 nimm A
D).

OTBeT cunTaeTCsl BEPHBIM, ECIIH
MIPABHIILHO YCTaHOBJICHBI BCE
COOTBETCTBUS (TIO3UIUHU U3
OJTHOTO CTOJI0I1a BEPHO
COITOCTABIICHBI C IMO3UIUSIMU
JIPYTOTO)

3agaHue 3aKphITOTO
THIIA Ha yCTaHOBJIeHI/Ie

[IpouuTaiite TeKCT U
YCTaHOBUTE

1. BHMMaTEbHO MPOYMUTATh TEKCT 3aIaHUS U
MOHATH, UTO B KAYECTBE OTBETA O)KUAETCS

OTBeT cunTaeTCs BEPHBIM, €CIIU
MPAaBWIbHO YKa3aHa BCsl
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noCJICA0BATCIbHOCTHU

IOCICO0BATCIIBHOCTD

MOCIIEZIOBATEILHOCTD JIIEMEHTOB.
2. BHUMAaTENbHO MPOYUTATh NPEIJI0KEHHBIE
BapHUaHThI OTBCTA.

3. ITocTpouTh BEPHYIO MOCIEIOBATEIILHOCTD U3
NPpEAJIOKCHHBIX 3JICMCHTOB.

4. 3anucatb OyKBBI/IIUPPHI (B 3aBUCUIMOCTH OT
3aJlaHus1) BApUAHTOB OTBETA B HYKHOU
ToCJIe1I0BaTeIbHOCTH (HanmpuMep, bBA wmm 135).

MOCJIEI0BATEIBHOCTD LIU(P

3aganue
KOMOWHUPOBAHHOTO
THUTIA C BBIOOPOM
OJTHOT'O TIPAaBUIIBHOTO
OTBETa U3
NPEUIOKEHHBIX U
000CHOBaHHEM BBIOOpA

[IpounTaiite TEKCT,
BBIOEpHTE
MPaBWIbHBIA OTBET U
3aIUIINTE
apryMEHTHI,
000CHOBBIBAIOIIUE
BBIOOp OTBETA

1.BHUMaTENbHO POYUTATH TEKCT 3aJaHUS U TIOHSTD,
YTO B KaYECTBE OTBETA OXKUAAETCS TOJIBKO OJUH U3
MIPEUIOKEHHBIX BAPHAHTOB.

2. BHUMaTenbHO NIPOYHUTATh IPEIOKEHHbBIE
BapHaHTHI OTBETA.

3. BeiOpaTh 0JIMH BEpHBII OTBET.

4. 3anucatb TOJIBKO HOMEp (MK OYKBY) BEIOPAaHHOTO
BapHaHTa OTBETA.

5. 3anmcars apryMeHTbl, 000CHOBBIBAIOLIE BEIOOP
oTBeTa (Hanmpumep, 4 TEKCT 000CHOBaHUS).

OTBeT cunTaeTcs BEPHBIM, €CITH
NpaBWIBHO yKa3aHa mudpa mim
OyKBa M MPHUBEICHBI
KOPPEKTHBIC apTyMEHTHI,
UCTIOJIb3YEMbIE TIPH BHIOOpPE
OTBETa

3a/laHue OTKPBITOTO
THIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aUIINTE
Pa3BEPHYTHIN
000CHOBaHHBII OTBET

1. BHMMaTEIBHO MPOYUTATH TEKCT 33JJaHUS M TIOHSTh
CYTb BOIIpOCa.

2.ITpomyMaTh JIOTUKY U MOJHOTY OTBETA.

3.3amucarth OTBET, HCIONB3Ys YETKHE KOMITAKTHBIC
(OpMYITHPOBKH.

4.B ciydae pacueTHOM 3aJa4M 3alMCaTh PELICHHE H
OTBET

OTBeT cunTaCTCS BEPHBIM:
1. OtcyTcTBHE (haKTUYECKUX
OIINOOK.

2. PackpeiTe o0bema
HCIIOJIb3yEMBbIX MOHITUI
(moJTHOTA OTBETA).
3.060CHOBaHHOCTH OTBETA
(Hamu4Me apryMeHTOB).

4. Jlornueckas
MOCNe0BaTeIHLHOCTh
M3J1araeMoro Marepuana.
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4.5.

OOmias mkana

OOCHHBAHUA  PE3YJIbTATOB

TEKYIIEr0 KOHTPOJIS

YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
HUrorosas bunapuas
0aJlsIbHAS OllEHKA Tpamnumonnas cucrema cHCTEMA Tgaazy[.i’:mu Jlas Sunapioi
oii cHeTeMBI
95-100 O LG A P/ Passed
85-94 B P/ Passed
75-84 Xoporio 3auTeHo C P/ Passed
65-74 D P/ Passed
55-64 VY 10BII€TBOPUTETBLHO E P/ Passed
0-54 HeynoBieTBOpUTEIHLHO He 3auTteHo F F/Failed
CootHomieHue  0OayuioB 32 TEKYHIMH  KOHTPOJIb  yCIEBAEMOCTH U
MIPOMEKYTOUHYIO aTTECTAIMIO, & TAK)KE TOBTOPHYIO MTPOMEKYTOUHYIO aTTECTAIUIO:
MakcumanbHas cymma | MakcumanbHas MakcumanbHas MakcumanbHas
0aJlsIoB 3a TEKyUIUH cymmMma 0ajioB 3a UTOrOBast cymMma 0ajioB 3a
KOHTPOJIb MPOMEKYTOUHYIO OaJTbHAs MOBTOPHYIO
yCIIeBaEMOCTH aTTECTaINIO OIICHKA MIPOMEKYTOUHYIO
aTTECTallNIO
60 GatoB 40 GamioB 100 6amioB 100 6amioB

5. (I)OprI aTTeCTallui, TUIIOBBIC OLICHOYHbIC MAaTEPHUAJIbI AJH TEKYLIEI 0
KOHTPOJIA yCIIEBAEMOCTH oﬁyqamumxc;l, KPUTECPHUH U IIKAJbI ONCHUBAHUA 110
KOHTPOJIBbHBIM TOYKaM

5.1.
IIPAKTUYECKHE

Dopmbl

TEKYILEro

KOHTPOJIbHBIC 3adaHusA

KOHTPOJIS: OIIPOC

(0),
(I1K3),

npodeccuoHaibHO-UccaenoBatenbekue 3aaanus (I1TNU3).
5.2. TunoBble OIICHOYHBIE MaTePUAIIbI 0 TeMaM (TTPUMEPHI):
Tema 1. OcHOBBI MALIMHHOIO 00y4YeHHMS.
o Tecm: Bonpoc «Yto siBnsieTcs ocHOBHOM 11e51bi0 OLAP-cuctem?) (BapuaHThI
OTBETOB, IPABUJIbHBIN — AHAJIN3 UCTOPUUECKUX JTAHHBIX ).
o [lpakmuueckoe 3aoanue: 3arpy3uThb JaTaceT, BBINOJIHUTh ONMCATEIIBHYIO
CTaTUCTUKY, [IOCTPOUTH THCTOIPAMMBI.

Tema 2. IIpeno0padoTka 1aHHBIX.

o Tecm: «Kakoi KpUTEpUH NPUMEHSIETCA Uil MPOBEPKHU

HOpMalibHOM pacnpeneneHun?» (Illanupo—Yunka).

o [IIK3: BOCCTaHOBUTH TPOITYCKHA B JAHHBIX, BBISIBUTH BHIOPOCHI C MTOMOIIBIO
boxplot, mpoBeCTH HOPMATU3AIIHIO.
Tema 3. Knacrepusanus.

o Tecm: «Yto Takoe LHEHTpoOU] Kiactepa?» (CpeaHee 3HaU€HUE PU3HAKOB).

o [I/M3: BBINOMHUTH KJACTEPHU3ALUIO KIMEHTOB OaHKa METOJIOM K-cpemHux,
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BU3YaJIM3UPOBATh, UHTEPIIPETUPOBATH KJIACTEPBHI.
Tema 4. AccounaTuBHbIE PaBUJIA.

o Tecm: «Kakol mapameTp acCOUMATUBHBIX IPABWJI ITOKA3bIBAET, HACKOJIBKO
4acTo MPaBUJIO BCTPEUAETCS B BHIOOPKE?» (support).

o Pacuemnoe 3adanue: IPUMEHUTH AITOPUTM Apriorli K TpaH3aKUMOHHBIM
JTAaHHBIM, 0TOOpaTh MpaBuiia ¢ BeICOKUM lift.
Tema 5. Kinaccupukanus ¢ o0ydeHuem.

o Tecm: «KakoWi alropuT™M OTHOCUTCS K MeEToJaM KiacCU(pUKAIUU C
yuauteneM?» (JIOTMCTHYECKasi pErpecchs).

o [IK3: mocTpouTh JepeBO pelieHui Ha pgaracere Iris, olneHuUTH accuracy,
MOCTPOUTH confusion matrix.
Tema 6. Heiiponnbie cetn u LLM.

o Tecm: «Kak HazpiBaercs mpouecc, npu koropom LLM renepupyer OTBeT,
UCII0JIb3Ysl BHEITHUM UCTOYHUK 3HaHUN?» (RAG).

o [113: c nomompto APl ChatGPT BbIIOIHUTH MPOTHO3UPOBAHNE BPEMEHHOTO
psaa (HanpuMmep, Kypca BaJltOT), OUEHUTh Ka4eCTBO IIPOTHO3A.

5.3. Konrtpoabubie TOoukH (KT)- no kaxaoii TemMe MNPOBOAUTCHA
tectupoBanue (100 6am0B, Bec 0,1). UTorosobiii 6a/u1 3a TeKYIIMH KOHTPOJIb —
60% oT UTOroBOM OLIEHKH.

OAWH WM HECKOJIbKO TEMaTUYECKUX OJOKOB IHUCUMILIMHBI 3aBEPIIAIOTCS
KOHTpOJIbHOM Toukoi (manee — KT). Tekymuii KOHTpPOJIb YCHEBAEMOCTH IO
JTUCIUIUIMHE TpenycMaTpuBaeT He MeHee 2 (nByXx) u He Oosee 10 (mecsatu) KT B
TEYEHUE MEPUOA OCBOCHHUS TUCHUIIINHBIL.

MakcumanbHOE KOJTUYECTBO 0alIoB 3a Jt000# Tun padot B pamkax KT
cocrasiisier 100 (cTo) 6aymos.

Pacnipenenenne BecoBeix koaduimentoB no KT B pamkax Tekyriero
KOHTPOJISl yCIIEBAEMOCTH MO JUCUUIUIMHE U (POPMYJIBI pacuera:

HaunmenoBanue MakcumaiibHOE Koaddumuent Beca | Pesynprar
KOHTPOJIbHOM TOUKHM | KOJIMYECTBO OAJUIOB | KOHTPOJIbHOM TOYKM | KOHTPOJIBHOM TOUKH,
3a paboTy B pamMKax YY9aCTBYOIINI B
KT, xoTopoe Moxer (hopmMupoBaHUU
HaOpaTh CTYJEHT WTOTOBOM OaJUTbHOMN

OLIEHKU 10 IUCIHILINHE
(oTpakaeTcs B )KypHaJe

BPC B CZ10)
KT -1 100 0,1 10
KT -2 100 0,1 10
KT-3 100 0,1 10
KT -4 100 0,1 10
KT-5 100 0,1 10
KT-6 100 0,1 10
Hroro: X 0,6 60

dopmyia pacuera pe3yiabTaTa KOHTPOJIbHOM TOUKH:
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Pesynbprat KOHTpOIBHOM TOukK = KonmmyecTBO OamioB 3a padoty B pamkax KT x
KoaddunmeHT Beca KOHTPOILHON TOYKH.

5.4. ®opMbl TEKYILIETO KOHTPOJIS yclieBaeMocTu oOyuaronuxcs B pamkax KT u
TUTIOBBIC OLIEHOYHBIE MaTEPUAIbI:

KT-1

Tema 1.

Tecmuposarue.

KT-2

Tema 2.

Tecmuposarue.

KT-3

Tema 3.

Tecmuposarue.

KT-4

Tema 4.

Tecmuposanue.

KT-5

Tema 5.

Tecmuposarue.

KT-6

Tema 6.

Tecmuposarue.

Jns kaxmort (GopMbl TEKYIIEro KOHTPOJS YCIIEBAEMOCTH OOYYaroIIMXcsl B

pamkax KT onpeneneHbl KpUuTEprUU OLICHUBAHUSI PE3YJIbTaTOB BBINTOJHEHUS 3aJaHUS.
1. Kpumepuu oyenueanus mecmuposarusi.

Jnamnazon
Kpurepun ouenku SAILIOR Onucanne Kkpurepus
0 Konuuecmeo npasunvrnvix omeemos
Mmenee 55%
5 Konuuecmeo npasunvnvix omeemog om
55% 00 64%
Konuuecmeo
P 50 Konuuecmeo npasunvnvix omeemog om
1(’) A 65% 00 74%
75 Konuuecmeo npasunvnvix omeemos om
75% 0o 84%
100 Konuuecmeo npasunvnvix omeemoeg om
85% oo 100%
Hroro makcuManbHO: 100

2. Kpumepuu oyenusanus I11K3:

Kpurepun onenkn Jluanason Onucanue KpuTepust
puTep 0aJLI0B PHTCEP
Cooepoicanue u 41-70 Jlemanvroe, nocredosamenvroe
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onucanue ecex NOHAMUL Ha npumepe
8bIOPAHHOU CUCTEMbL

packpvimue 21-40 llosepxnocmnoe onucanue 6e3
8bIOPAHHBIX NOHAMULL NPUBA3KU K 8blOPAHHOU cucmeme
0-20 Ilonamus packpvimbl MUHUMATBHO UTU

He pacKpblmbsl 606cCe

Konuuwecmeo evinonnennvix 3a0amnutl

30
om 85% oo 100%
Konuuecmeo "
. /5 Konuuecmeo eévinoanennvix 3a0anuil
. om 55% 0o 84%
3Q0aHUU "
Konuuecmeo evinoanennvix 3a0anul
0 [4)
MmeHee 55%
NToro MmakcumMajbHO: 100

3. Kpumepuu oyenusanus I1U3:

Kpurepun oneHkn Jlnanason Onmcanue KpuTepus
OaJLIIOB
JlemanvHoe, nociedosamenvroe
31-50 Onucanue 8cex NOHAMuUL Ha npumepe
Cooeporcarue u 8blOPAHHOLL CUCTEMDL
packpvimue 16-30 llosepxnocmuoe onucanue be3
8bIOPAHHBIX NOHAMUL NPUBS3KU K 8b1OPAHHOU cUCmeMme
0-15 Tonamus packpvimvl MUHUMATILHO UTU
He PaCKPblMbl B06CE
16-20 lIpeocmaenennas ungopmayusi
NOOMBEPIHCOEHA CCOLIKAMU HA
Ilocmoseprnocmo u MO
a;”:z})}z;;’zzczb 0-15 IIpeocmaenennas ungopmayus
YACMUYHO NOOMBEPIHCOEHA CCHLIKAMU
HA UCMOYHUKU UTU HE NOOMBEPHCOEHA
30 Konuuecmeo svinonnennvix 3a0anuti
om 85% 0o 100%
Konuuecmeo z
S 75 Konuuecmeo evinonnennvix 3a0anuii
. om 55% 0o 84%
3a0anuil »
0 Konuuecmeo evinonnennvix 3a0anuii
menee 55%
HToro MakcuMasbHO: 100

5.5. Onucanue AONMOJHUTENIBHBIX MATEPUAIOB U 000PYAOBaHUS, HEOOXOIUMBIX
JUTS BBITIOJTHEHUS! IPOBEPOUHBIX 3aJaHull (npu Heobxooumocmu).

Jnst petienus 3aga4 otkpbiToro tuna (I1K3, IT13), TecToBBIX 3aaHU CTYIEHTY
pa3peraeTcs UCI0JIb30BAHNE KAIbKYJIATOPA; IPOrpamMmMm Juist paboThI € 3JIEKTPOHHBIMU
TabiuuamMu Uil 00paboOTKM, aHalIM3a U BU3yalMu3alUMM JaHHbIX. JlJ1g mocTpoeHus
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MHTEIUIEKT-KapThl U MOJEJIEH B PA3JIMYHBIX HOTALMAX CTYJAEHTY MOKHO UCIIOIb30BaTh
110001 COOTBETCTBYIOIIUN OHJIAH-UHCTPYMEHT.

6. (I)OpMI)I IIpOMe)KyTO‘IHOﬁ aTreCranu, KpUuTEepuu U lKajJda OoqcHuBaHus,
THIIOBbIC OLICHOYHbLIC MaTE€pPHUAJIbI 110 TUCHHUIIJIMHE

6.1. [Ipome:xxyToyHas aTTeCTALUA MPOBOAUTCHA B (popMe IK3amMeHa.

JK3aMeH TpoBoAUTCS B ycTHOM Qopme. OOyvaromuiics moaydaer
HK3aMEHAIMOHHBIA OwieT ¢ BapuaHTamMu 3-4 3amaHuii paznuuHoro Ttuma. Ha
BbITIOJIHEHUE 3aanuil qaetcs 40-60 munyT. 1o 3aBepIeHn MOArOTOBKH HEOOXOAMMO
MIPEICTaBUTh OTBETHI B YCTHOM BUJIE, OJPOOHO U3JIOKHUB X0 BHITTOJIHEHHS 3a/IaHuUs,
c/IeNaTh BBIBOABI (TIPH HEOOXOIUMOCTH).

[Ipu peanuzamuu npomexytouHoit arrectranmu B I0/JOT Moryt OBITH
UCToJib30BaHkbI cineayromme Gopmer: yetHo B JIOT - B hopme 000CHOBaHHBIX OTBETOB
Ha 3a/1aHusl pa3iu4Horo tuma; nucbkMeHHo B C/1O - B popMe NUCbMEHHOTO PEIICHUS
3aJlaHuil pa3auyHoro tuna; rectupoanue B CJ1O.

6.2. TumoBble BONpPOCHI K 3K3aMeHy (M3 mnpuwioxkeHHoro DOC,

aJaNTHPOBAHO):

JlaThb XapakTepUCTUKY CHUCTEM TMOAJACPK KU TMPUHATUA PEHICHUH, XpaHWIHIILL
JTAHHBIX.

CdopmynupoBats cBoiictBa OLAP u OLTP-cuctem, HaliTH X OTINYUSL.

OOBACHUTBH CONEpP)KaHWE OCHOBHBIX 3JIEMEHTOB MaT€MaTH4YE€CKOW CTAaTUCTHKH,
UCTIOJIb3yEeMbIX JUUISl aHAJIN3a JaHHBIX.

OxapakTepu3oBaTb METOABI MPenoOpaObOTKU JaHHBIX: UMIIYTallUsl MPOITYyCKOB,
BEISIBJICHUE BHIOPOCOB.

Jate omnpeneneHue NOHATHS «aHOMAJUSA», YKa3aTb METOJbl OOphOBI C
aHOMAJIUSMHM, OXaPaKTEPU30BaTh SIIMYHbIE JHATPAMMBI.

Ha3BaTh 0oCHOBHBIE I'papriuecKue CpeICTBA aHATU3a JaHHBIX.

OnucaTe oOpraHu3aluio MPOBEPKU THIIOTE3 O 3aKOHAX pacipeaeneHus (KpuTepuu
[Tanmupo—Yunka, Konmoropoa—CMupHOBa).

OnpenenuTh 3a7ady KIACTEPHOIO aHAlM3a, N1aTh XapaKTEPUCTHUKY METO/IOB
UepapxXuvecKoil kinactepusaiuu u k-cpennux.

[TpuBecTu nmpuMepsl METPUK OJIU30CTH B KJIIACTEPHOM aHAJIU3E.

Omnpenenuts CTPYKTYPY acCOLMATUBHBIX MpaBUJl, METPUKHU support, confidence,
lift.

OxapakTepu30BaTh AITOPUTM Apriori.

JlaTb ompenenenue aepeBbeB pemenuit, 0630p anroputmon (CART, C4.5).

XapakTepu3oBaTh METO/bl KJIACCH(PUKALMU: JOrUcTHYecKas perpeccus, kNN,
SVM, ciy4daiiHslii Jiec.

O06bssicauTh noustue ROC-kpuBoii, AUC, MaTpuliibl OLIUOOK.

HaTth omnpeneneHre HEHPOHHOM CETH, KJIAcCU(PUIIMPOBATH HEWPOHHBIE CETH,
Ha3BaTh (DYHKIIUU aKTUBAIUH.

OxapaktepuzoBaTh OoJiblive s3bIKOBbIe Mojaenu (LLM), mpuHumum padoThl
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TpaHchopmepa.

[TpuBectn npuMepsl ncnoiib3oBanus LLM juis permieHnss aHAIMTUHYECKUX 3a/1a4.

[IponemMoHCTpHUpOBaTh peLICHUE 3a7ad KOPpPETsSIUOHHOTO aHanmmu3a B Python
(pandas, seaborn).

Onummre apXuteKkTypy TpaHncpopmepa. Kakue 3agaun oHa MO3BOJISIET pellIaTh
Jydiiie, Y4eM peKyppeHTHBIE CeTH?

Yro Takoe «MexaHu3M BHUMaHUs» (attention) v MoYemMy OH CTajl KIKOYEBbIM IS
LLM?

B uém paznuna Mexnay zero-shot, few-shot u chain-of-thought mpomnramu?
[IpuBenuTe NpUMEPBHI.

Uro Takoe uHKeHepus: KOoHTeKcTa? OxapakTepu3ylTe MmiITh 0a30BBIX CTPATETHid
(reHepanusi, U3BJICUYECHUE, 3alUCh, COKPAIICHUE, U30JISLIHS).

O0bsscante npunnun padotel RAG (Retrieval-Augmented Generation). B kakux
3aj1ayax OH HauOoJiee moJjie3eH?

Kakue mepbl O3BOJISIIOT CHU3UTh YacTOTY rajuttonuHanui LLM?

Hante onpenenenue Al-arenra. YeM areHT oTiIMYaeTCst OT IPOCTOTO SA3BIKOBOTO
3anpoca k LLM?

Onumure 1ukia ReAct (Reasoning + Acting). [lpuBeaute mnpumep ero
MPUMEHEHHUS I aHAIN3a TaHHbIX.

Uto Takoe mamsaTh areHta? Kakue Buabl MaMsITH CYIIECTBYIOT U KaK OHH
peanu3yroTcs?

Kakue yrpo3sl 0e30macHOCTH CBs3aHbl € HcHodb3oBaHueM LLM-areHTtoB?
OnummuTe crnocoObl 3alUTHI.

Kakx LLM MoryT ucnosib30BaThCs JJi MPOTHO3UPOBAHUSA BPEMEHHBIX psiaoB? B
4éM OrpaHUYEHHUs moaxoaa?

Yro Takoe Model Context Protocol (MCP) u xakyro npo6iiemy oH pernaet?

CpaBHHTE BO3MOXKHOCTH JIOKambHOTO 3amycka LLM (Ollama, vLLM) wu
ucnoJib3oBaHus 00mauHbiX APL. B kakux citydasix KaxKplii BApUaHT MPEANOYTUTENIECH?

Onummure apXUTeKTypy THUOUYHOTO RAG-mpuinoxkeHus: KOMIIOHEHTBI, MOTOK
JTAHHBIX, 3Tarbl 00PaOOTKHU.

Kakue cymectByloT moaXxoabl K OIEHKE KadectBa oOTBetoB LLM
(aBTOMaTHUYECKHE METPUKH U YEJIOBEUECKas OlleHKa)?

DK3aMeH MOXET OBITh MPOBeIeH B TecToBOM hopme B LMS Moodle.

6.3. Kputepuu onieHUBaHus IK3aMeHa:

bamuasl (13 30) Ouenka (mponucer)* byksa
2830 OTJINYHO A
2527 OTJIMYHO B
2124 XOpOUIO C
1820 XOPOIIIO D
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bamasl (13 30) Ounenka (mponucer)* byksa
1517 YAOBJIETBOPUTEIBLHO E

0-14 HEYIOBJIETBOPUTEIIBLHO F

HroroBas 6anbHas olleHKA 32 ceMecTpP POpMHUpPYETCs KaKk CyMMa:
e TEKYIIWH KOHTPOJb (MakcumyM 60 6aioB) + sk3ameH (MakcumyM 30 6ayioB) + OOHYCHI
(mo 10 6ammoB).
o Illxana nepeBojia B TpaJUIIMOHHYIO OLIEHKY: 86-100 — «oTnmunHO», 71-85 — «xopomio», 51-
70 — «yIOBIETBOPUTEIBHOY, 0-50 — «HEYNOBICTBOPUTEIHHO.

6.4. Onucanue JOMOJHUTENbHBIX MAaTEPUATIOB U 000pPYA0BAHUS, HEOOXOIUMBIX
JIUIS1 BBITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUM (npu Heobxooumocmu).

Jlns peleHus TECTOBBIX 3ajaHuii, 3agad oTkpbiToro Tuna (I1K3, TIN3),
CTYJIEHTY pa3peliaeTcss UCIOJIb30BaHUE KaJIbKYJIATOpa; Mporpamm s paboThl ¢
AIEKTPOHHBIMHU TaOIUIIAMU JIJI1 00pabOTKH, aHAIN3a M BU3YyaJM3alliyd JaHHBIX. JlJis
MOCTPOCHUSI UHTEJUIEKT-KAPThl U MOJIEJIE B PA3JIMYHBIX HOTALMIX CTYJAEHTY MOKHO
HCITOJIb30BaTh JIFOOOW COOTBETCTBYIOIIHNKA OHJIAWH-UHCTPYMCHT.

7. MeToan4yecKue MaTeprajbl 0 OCBOCHHIO TUCIHMIIMHBI
JIJ1st yCTIIenHOro OCBOCHUS TUCIUATIIIMHBI CTYACHTaM PEKOMEH/TYETCS:
e BECTM KOHCIICKT JICKI[UM;
e AKTHBHO pa0OTaTh HA MPAKTHUECKHUX 3aHATHUAX, BBITTOIHIA 3a0aHus B Jupyter

Notebook;

« ucnonb3zoBath cpeay Google Colab aiist SKCTIEPUMEHTOB;

e O3HAKOMHTBLCA C OQUIMATBHONW JIOKyMeHTanuen Oubnuorek scikit-learn,
pandas, matplotlib;

e yYacTBOBaTh B COpEBHOBaHM:X Ha maTdopme Kaggle;

e TMPHU BBHINIOJHEHUH CAMOCTOSTENbHBIX paboT mpumeHsts LLM (ChatGPT,

YandexGPT) st renepariy mossICHEHHU 1 POBEPKHU KO,

e IO BCEM BOMpPOCaM OOpaIaThCsA K MPETOIaBaTeIi0 Ha KOHCYJIbTAIUSIX WU
gepe3 JIEKTPOHHYIO TIOUTY.

Jisi  W3ydeHHsT OCHOBHBIX BOIIPOCOB  0Opa30BATEIIBHOW  IMPOTPAMMBI
HEO0OXO0IMMO KOHCIIEKTHPOBATh MaTEPHAIIBI JICKITUI, pad0TaTh C PEKOMEHI0BAaHHON
mperojaBareyieM JIUTEpaTypor, a Takke pecypcamu  WHGOPMAIMOHHO-
TEJIEKOMMYHUKaIMOHHON ceTn «WHTepHer». [ npuoOpeTeHuss HaBBIKOB
aKTHBHOI'O UCIIOJIb30BaHUS 3HAHUH MMOJIE3HO 00CYkKAAaTh IUTAHOBBIE U BOZHUKAIOIIUE
BOIIPOCHI, a TaK)Ke pelllaeMble 3a/1a4i Ha MPAKTUYECKUX 3aHATUSAX. UTOOBI Jierye u
MpPOYHEE YCBOWTH MaTepual CJeAyeT IOCTOSHHO HCIOJIb30BaTh KOHKPETHBIE
MIPUMEPHI, CPABHEHUS U3 YK€ MOTYUYEHHBIX 00J1acTel HayK.

JIyist 3aKkperieHus U3y4eHHOro MaTepuaia JaHbl BOMPOCH M0 KaXIOH TeMe
JTUCITUTUTMHBI, HA KOTOPBIE CIIEYyEeT CAMOCTOSITEIHHO HAUTH OTBETHI.
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BaxxHoii cocTaBHOW 4YacThl0O Y4eOHOTO Mpollecca B By3€ SBISIOTCS
npakTudeckue 3aHaTusl. [Ipaktnyeckue 3aHATUS TPOBOATCS TIIABHBIM 00pa3oM 0
TUCITUTIIMHAM, TPEOYIOITUM 3aKPETUICHUS] HABBIKOB PEIICHUS 3a7a4, U MIOMOTAI0T
CTyJIEHTaM I'iy0Ke YCBOUTh YUEOHBIM MaTepHuall, NpUOOPECTH YMEHHS IPUMEHSATh
MPUHIMIIBI CHCTEMHOT'O MOJIX0/1a K PELIEHUI0 Pa3HOOOPa3HbIX 3a/1a4, ONPEACIIATh U
OLICHMBATh PECYPCHI U CYIIECTBYIOIINE OTPAHUYEHUS PA3HOTO poja MPOEKTOB.

[Ipy  moaroroBke K  MPAKTUYECKUM  3aHATUSAM  HEO0OXOIUMO
MIPOAHATM3UPOBATh KOHCHEKT JIEKIUH, O3HAKOMHUTBCS C PEKOMEHIOBAaHHOU
JUTEpPaTypod IO COOTBETCTBYIOIIEH TEME, OCYIIECTBUTh MOATOTOBKY IO
PEKOMEHJIOBaHHBIM B paloueil mporpamMme BOIpocaMm JUisi OOCYXICHHUS TEMBbI,
BBITIOJTHUTH JIOMAITHEee 3a/1aHue (MPU HEOOXOIUMOCTH).

Heo6xoauMo MOMHHTH, YTO Ha JICKIUU OOBIYHO paccMaTpUBAETCS HE BECh
Martepuall, a TOJIbKO ero 4actb. OcrainbHasi €ro 4acTh BOCIIOJIHSIETCS B IPOILIECCE
CaMOCTOATENTHLHON pPaboTel. B cBsi3u ¢ 3TuM paboTa C PEKOMEHIOBAHHOU
auTepaTypoii obsa3arensHa. Ocoboe BHUMaHHUE MPU 3TOM HE0OX0IUMO 00paTUTh HA
COJIep>KaHNE OCHOBHBIX MOJIOKEHHM M BBIBOJIOB, OOBSICHEHHE SIBJIEHUN U (DaKTOB,
VSICHEHUE TMPAKTUYECKOr0 MPUJIOKEHHS] PACCMATPUBAEMBIX TEOPETUYECKHX
BoIpocoB. B mporecce 3Toil pabOTHl CTYJIEHT AOJKEH CTPEMUTHCS TOHSATH M
3alIOMHUTHh OCHOBHBIE TMOJIOKEHUS pPAacCCMAaTPUBAEMOI0 MaTepuana, MPUMEPHI,
MOSICHSIIOIIIME €ro, a TakXke pa3o0paThCsi B WIUIIOCTPATUBHOM Marepuaie. B
npolecce MOArOTOBKM K 3aHSATUSM PEKOMEHJIIYETCSl B3aUMHOE OOCYXKICHHE
MaTepuaia, BO BpeMsl KOTOPOTO 3aKPEIUISIOTCS 3HAHMS, a TakKe IMpuoOpeTaercs
MIPAKTHKA B U3JIOKEHUU U PA3bICHEHUU TOJIYUYECHHBIX 3HAHUMN, PA3BUBAECTCS PEYb.
[Ipu HEOOX0MUMOCTH cleAyeT oOparaThCs 3a KOHCYJIbTallMel K pernoiaBaresnto (B
TOM YHCIIE TIO SJEKTPOHHOU Tmourte). [lnaHupys KOHCynbTamuioo, HEOOXOIUMO
XOpOIIIO TPOJyMaTh BOIPOCHI, KOTOPHIE TPEOYIOT pPa3bsCHEHUA. 3aKaHUYUBAThH
MOJITOTOBKY CJE€AYET COCTABICHUEM IJIaHA (KOHCIEKTA) [0 N3y4YaeMOMY MaTepHary
(Bompocy). DTO MO3BOJISIET COCTABUTh KOHLIEHTPUPOBAHHOE, CHKATOE MPEACTABICHHE
[0 H3y4aeMbIM BONpOCaM. 3aluCHd HMMEIT NEPBOCTENEHHOE 3HAYEHUE JUIs
CaMOCTOSITEJILHOM paboThl CTyJeHTOB. OHM TIOMOTAIOT TMOHATH MOCTPOCHHE
M3y4aeMoro MaTepuasa, BbIIETUTh OCHOBHBIE MTOJIOKEHUS, TIPOCIEAUTh UX JOTUKY.
Kpome Toro, Benenue 3anuceil CnocOOCTBYET MPEBPALICHUIO YTEHUSI B aKTHUBHBIM
npoliiecc, MOOUITU3YET, HApSAIY CO 3PUTEIBHON, U MOTOpPHYIO mamsTh. Cienyer
MIOMHUTh: y CTYAEHTA, CHUCTEMAaTUYECKH BEIYLIEro 3alliCH, CO3JAETCA CBOM
WHIUBUYaIbHBINA (DOHJ] METOJAMYECKHX MATEpPUAIOB /i OBICTPOTO MOBTOPEHHUS
M3YYEHHBIX BOTIPOCOB, JIJIsI MOOMIIM3AllMU HAKOTIJICHHBIX 3HaHUNA. OCOOCHHO BaKHBI
Y MOJIE3HBI 3aIUCHU TOTa, KOTJ]a B HUX HAXOST OTPAXKEHUE MBICIIU, BOZHUKIIUE TIPU
CaMOCTOSITeIILHOM padoTe.

[Tocne w3ydenus 0a30BBIX TEM Kypca MPOBOAMUTCS TEKYIIHMH KOHTPOJIb
3HAaHUM CTYJEHTOB B BHUJE ONPOCa WIM MUCBMEHHOTO TECTHUPOBaHUsS. THUNOBbLIE
TECThl W 3aJaHMsI MO T€MaM JUCLMIUIMHBI MPUBEJAEHBI B CIELMAILHOM pasjiesie
JAHHOU pabouei MporpamMMel.

[ToaroToBka K TEKyHWIEMY U MPOMEXYTOUHOMY KOHTPOJIIO Mpearoiaraet
U3y4YEHUE TMPEJCTaBICHHBIX BOMPOCOB K 3adery, paboTy HaJa TecTamH,
MPE/ICTaBICHHBIMU B JaHHOW paboueill mporpamme, BBINMOJIHEHHUE CEMECTPOBOM
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IPOEKTHOM pabOThI 0 MPUMEHEHHUIO CUCTEMHOIO MOAX0/1a U METOJJOB CUCTEMHOTO
aHaM3a K BRIOPAaHHOW CUCTEME.

PabGora B MampIx rpymnmax — 3TO OJIHA M3 CaMbIX MOMYJSPHBIX (OpM
IIPOBE/ICHUS 3aHATHH, TaK KaK OHa JAaeT BceM oOydaromumcs (B TOM 4HCIE H
CTECHUTEJIbHBIM) BO3MOXXHOCTh Y4YacTBOBaTb B palOTe, MPAKTUKOBATh HABBIKH
COTPYJIHHMYECTBA, MEXKIMYHOCTHOTO OOILIEHUsA (B YAaCTHOCTH, YMEHHUE AaKTHUBHO
CllyuiaTh, BbIpa0aThIBaTh 00LI€e MHEHUE, pa3pellaTh BO3ZHUKAIOIINE Pa3HOTIacHsl).
[ens nanHoi GopMbI MPOBECHUS 3aHATUI: MPOJIEMOHCTPUPOBATH CXOJICTBO WJIU
pasnuyus ONpeIeNICHHbIX SIBICHUM), BRIPA0OTATh CTPATETHIO WU pa3padoTaTh IUIaH,
BBISICHUTh OTHOILIEHHE PAa3JIMYHBIX TPYII YYAaCTHUKOB K OJHOMY U TOMY XK€
Bonpocy. B xone 3Toil paGoThl OMOJIHUTEIBHO PEIIAIOTCS CIEAYIOUINE 3a/jaya:
pa3BUTHE HABBIKOB OOIIEHHWS M B3aUMOJEHCTBUS B Trpymmne, (opMUPOBaHUE
[EHHOCTHO-OPUEHTAI[MOHHOTO €IMHCTBA TPYMIbl, MOOIIPpEHNEe K T'MOKOH CMeHe
COLIMAJIBHBIX POJIEU B 3aBUCUMOCTH OT CUTYyalUH.

['pynma cTy€HTOB AENUTCSA HA HECKOJIBKO MaJIbIX Tpynil. KoaudecTso rpyn
ONPEENSIETCSl YHUCIOM TBOPYECKHX 3a/laHUi, KOTOpble OYyIyT OOCYXIaTbCid B
nporecce 3aHiaTHs. Masble rpyninbl GOpMUPYIOTCS TUO0 MO KETAHUIO CTYJEHTOB,
aub0 MO POACTBEHHON TemaTuke s oOcyxnenusa. Kaxnas manas rpymnmna
00Cy>X/1aeT TBOPUECKOE 3a/laHU€ B TE€YEHUE OTBEJIEHHOTO BpeMeHU. OCHOBHOM 3Tan
— TpoBeJieHne OOCYKJICHUSI TBOPYECKOTO 3afaHusl. 3aciaylIMBAIOTCS CYXKICHUS,
IpeuIaraeMble KakJ10M Majou TpyIInon no TBOpUYecKkoMy 3afanuto. [Ipenogasarens
JTAET OIEHOYHOE CYXJACHHE W pabdoTe MajbIX TPYIII, MO PEUICHUI0 TBOPYECKHUX
3aJlaHui, U 2PHEKTUBHOCTH MPEJUIOKEHHBIX MTyTeH perieHusl.

B kadectBe caMOCTOSATENBbHONM pabOThl  CTYJEHTAMHU  BBIIIOJIHAETCS
ceMecTpoBas paboTa MO TNPUMEHEHHIO MAIIMHHOTO OO0y4YeHUsI M CpEICTB
coBpemerHHoro MM k pemieHuio mpakTHUeCcKuX 3ajad. PekoMeHmIyeTcs BBHIOpaTh
MOJIENb, TEXHOJIOTUI0 M M BBINIOJHATH MOCTAHOBKY NMPAKTUYECKOM 3a/auM TaK,
4YTOOBI MOJTYYUTh NPOEKT pemieHus 3agaun ot WMU. Ilepen BbimosHeHneM 3aiaHus
BBIOPAaHHYIO TPAKTUYECKYIO 33a]1a4y HEOOXOJMMO COrjiacoBaTh C IMPENOJaBaTEIEM.
IIpy BBINOJIHEHUM 3aJaHUKM IO TEMaM MOTYT HCIIOJIb30BATHCSA NPEACTABICHHBIE
CTYIEHTOM MAaTepualibl IO MNPEAbIAYIIAM TeMaM. BBIIOIHEHHAss ceMecTpoBast
paboTa MpeAcTaBiIsIeTCsl CTYJIEHTOM Ha OTKPBITOM 3allliTe Ha MPOMEXYTOUHOU
aTTECTallHH.

8. YueOHnas qureparypa u pecypcbl HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM
cetu UHTEpHET

8.1. OcHoBHas JuTEpaTypa

1. Edumos, A. M. OcHOBBI MalIMHHOTO O0y4YeHUS : yueOHOE MOCcCoOHe s
By30B / A. U. EpumoB. — PoctoB-Ha-/lony ; Taranpor : M3gatensctBo KOxxHOTO
dbenepansHoro ynusepcurera, 2025. — 277 ¢. — ISBN 978-5-9275-5105-7. —
TexcT : 351eKTpOHHBIN // DNeKTpOHHO-OMOIMOTEeUHas cucTeMa Znanium : [CaiT]. —
URL: https://znanium.ru/catalog/document?id=476805 (nmara oOpalieHus:
18.05.2026). — Pexxum gocTymna: aJisi aBTOPU3UP. MOJIb30BaTEIIECH.

2. Ilmatonos, A. B. MamunHoe o0yueHue : yueOHOe ocoOue Jijist By30B / A.
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https://znanium.ru/catalog/document?id=476805

B. ITnatonoB. — 2-e¢ u3a. — Mocksa : M3gatensctBo FOpaiit, 2025. — 89 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-20732-3. — TekcT : 2I€KTPOHHBIH //
Oo6pazoBatenbHas mwiatdopma FOpaiT : [caifr]. —

URL: https://urait.ru/bcode/558662 (nara oOpamenus: 18.05.2026). — Pexum
JOCTyTa: JIJIsl aBTOPU3UP. TOJTB30BATEICH.

3. Koporee, M. B. OcHoBbl MammHHOTO 00yueHus Ha Python : yueOHMK
s OakanaBpuata / M. B. KoporeeB. — Mocksa : KnoPyc, 2025. — 431 ¢. —
(bakanaBpuar). — ISBN 978-5-406-14728-3. — TeKcT : 37€KTPOHHBIH //
OnexkTpoHHO-0mOMoteunas cucteMa BOOK.RU : [caiiT]. —

URL: https://book.ru/book/957785 (nata obpamenus: 18.05.2026). — Pexum
JIOCTYyTIA: JUIsl aBTOPU3HP. TIOJIb30BATEIICH.

4. Murskos, E. C. UckyccTBeHHBI MHTEJUIEKT U MalIMHHOE OOydYeHHUE :
ydueOHoe mocobue i By3oB / E. C. Mutsikos, A. I'. IlImenesa, A. U. JlagpiHIH. —
2-¢ wsn., crep. — Cankr-IletepOypr : Jlans, 2026. — 252 c¢. — (Beicmiee
obpazoBanue). — [SBN 978-5-507-51198-3. — TekcT : 271eKTpOHHBIH //
DNEeKTPOHHO-OMOINOTEeUHAS cucrema JlaHp : [caitT]. —
URL: https://e.lanbook.com/book/ (nara oOpamenus: 18.05.2026). — Pexum
JOCTyTA: JIJIsl aBTOPU3UP. TOITB30BATENICH.

5. Tpy6oukuna, H. K. OCHOBBI TEXHOJOTMH MPOU3BOACTBA U MAIIUHHOE
oOyuenue : yueonuk s By3oB / H. K. Tpyboukuna. — Mocksa : M3natenbcTBo
FOpaiit, 2025. — 379 c. — (Bricmiee obpazoranue). — ISBN 978-5-534-22010-0.
— Texct : anexktponHsIii / OOpa3zoBarenbsHas miatdopma FOpaiit : [calfT]. —
URL: https://urait.ru/bcode/600548 (nara obpamenus: 18.05.2026). — Pexum
JIOCTYTIA: JUIsl aBTOPU3HP. TIOJIb30BATEIICH.

6. UcrpatoBa, E. E. CuctemMbl HCKYCCTBEHHOTO MHTEIJICKTA U MAIIMHHOE
oOyuenwe : yaueOHoe mocobue / E. E. ctparosa, E. H. AaTonsan. — HoBocubupck:
Wzn-Bo HI'TY, 2025. — 64 c. — ISBN 978-5-7782-5504-3. — Tekcr :
ANEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs cucTeMa Znanium : [CaiT]. —

URL: https://znanium.ru/catalog/document?id=479161 (nara obpaiieHus:
18.05.2026). — Pexum noctyna: 1uisi aBTOPU3HP. OJIb30BATEIIEH.

8.2. lonmosiHUTEIBHAS JIUTEPaTypa

7. llyxanoBa, H. U. [IporpammupoBanue riiyOOKHMX HEMPOHHBIX CETEH Ha
s3pike Python : yue6noe noco6ue / H. W. [lykanoBa. — Mocksa : KYPC, 2025. —
220 c¢. — ISBN 978-5-906923-65-5. — TekcT : 3JleKTPOHHBIN // DIEKTPOHHO-
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yuyebHo-meTonuueckoe nocooue / K. A. IloranoBa. — Mocksa : PTY MHUPDA,
2025. — TeKcT : 3NeKTPOHHBIN // DIEeKTpOHHO-0MbIMoTeyHas cuctema JIanp :
[caiiT]. — URL: https://e.lanbook.com/book/493361 (nata obparieHus:
18.05.2026). — PexxuM gocTymna: AJisi aBTOPU3UP. TOJIb30BaTEIEH.

9. boposckas, E. B. OcHOBBI HCKYCCTBEHHOTO HHTEJUICKTa : YyueOHOE
noco6ue / E. B. boposckas, H. A. JlaBeiioBa. — 7-e u3z. — MockBa : JlaGopaTtopus
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10. KutoB, B. B. Mamunnoe oOyueHnue u riay0oKkue HEHpoceTd : yueOHoe

nocodme. — Tekct : anmekTpoHHbIM // DeepMachinelearning.ru : [caliT]. —
URL: https://deepmachinelearning.ru/ (nata oopamenus: 18.05.2026).
11. Ceppano, JI. I'pokaem MammnHoe oOyuenue / JI. Ceppano. — CaHKT-

[TetepOypr : [Mutep, 2025. — 512 ¢. — ISBN 978-5-4461-1923-3.

12. Van der Aalst, W. M. P. Process Mining: Data Science in Action / W. M.
P. van der Aalst. — 2nd ed. — Berlin ; Heidelberg : Springer, 2016. — 470 p. —
ISBN 978-3-662-49851-4. — TeKcT : 3JIeKTPOHHBIH //

URL: https://link.springer.com/book/10.1007/978-3-662-49851-4 (nata
obparmenus: 18.05.2026).

13. Goodfellow, 1. Deep Learning / 1. Goodfellow, Y. Bengio, A. Courville.
— Cambridge : MIT Press, 2016. — 800 p. — ISBN 978-0262035613.

14. Lewis, P. Retrieval-Augmented Generation for Knowledge-Intensive
NLP Tasks / P. Lewis, E. Perez, A. Piktus et al. // Advances in Neural Information
Processing Systems (NeurIPS). —2020. — Cratss, 3an0xuBmas ocHoBy RAG.

15. Yao, S. ReAct: Synergizing Reasoning and Acting in Language Models /
S.Yao,J. Zhao, D. Yu et al. / International Conference on Learning Representations
(ICLR). —2023. — ba30oBblii METO/I Ar€HTHOTO IUKJIA.

16. Chase, H. LangChain: Building applications with LLMs through
composability / H. Chase. — 2022-2026. — JlokyMeHTalusi U PENO3UTOPUN. —
URL.: https://python.langchain.com/

8.3. HopMmaTuBHBIEe NPABOBbIE JOKYMEHTbI

17. ®enepanbublii 3akoH ot 17 mapta 2026 r. Ne 166424 «O06 ocHOBax
roCy1apCTBEHHOTO peryJMpoBaHUs cdep NPUMEHEHUS TEXHOJIOTUI
HMCKYCCTBEHHOr0o MHTeiUiekTa B Poccuiickoit dexnepanumn» (mpoekt). — Teker

ANEeKTPOHHbIN // OduuManbHbIi MHTEpHET-IOpTal MpPaBOBOM HMHpOpMauuud. —
URL: https://www.tks.ru/news/law/2026/03/19/0001/ (nata oOpamenus: 18.05.2026).

18. IIpoext @enpepanbHoro 3akoHa (moxarorosieH Muninudpsr Poccun
17.03.2026) «O6 ocHOBax rocyJIapCTBEHHOTO pPETyJIUpOBaHUs chep MPUMEHEHUS
TEXHOJIOTUM HCKYyCCTBEHHOro wuHTe/uiekTa B Poccuiickoit ®denepanun» (ID
02/04/03-26/00166424). — Tekct : snexkTpoHHbIH // denepanbHBIA TOPTAT

ITPOCKTORB HOPMATHUBHBIX IIPpaBOBBIX aKTOB. —

URL: https://garant-pr.ru/news/universalnaya/mintsifrypredstaviloproektzako/ (mara obpamienus:
18.05.2026).

19. ®enepanbublii 3akoH 0T 27.07.2006 Ne 149-D3 (pen. ot 08.08.2024) «O6
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Co6panue 3akonogatenbctBa PO. — 2006. — Ne 31 (1 4.). — Crt. 3448.

20. denepanbubiii 3ak0H 0T 27.07.2006 No 152-D3 (pen. ot 21.12.2024) «O
nepcoHanbHbIX TaHHBIX» // CoOpanue 3akoHoatenbeTBa PO, — 2006. — Ne 31 (1
q.). — Cr. 3451.

21. VYka3 Ilpesunenta PO ot 10.10.2019 Ne 490 (pexn. ot 15.02.2024) «O
pPa3BUTHH MCKYCCTBEHHOTO MHTeIUIeKTa B Poccuiickoit @enepanun» // Cobpanue
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8.4. UntepHeT-pecypchbl

Axademuueckue u 0bpazoeamenvHbvle NIAMPOpMbL:

22. DAeKTpOHHO-OMONIMOTEUHasT ~ cucTemMa  Znanium : [caiiT]. —
URL: https://znanium.ru (mata oOpamenus: 18.05.2026). — Pexxum nocryna: ajs
aBTOPU3HP. MTOJIB30BATEIIEH.
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URL.: https://education.vk.company/ (gata oopamenus: 18.05.2026).

28. TYCYP — kypc «VcKycCTBEHHbBI UHTEIUIEKT. AJTOPUTMbBI MAIIIMHHOTO
oOyuenust Ha s3pike Python» (9 wmecsues, ommaitn). — URL: https://tusur-
courses.ru/catalog/artificial-intelligence/iskusstvennyy-intellekt-algoritmy-
mashinnogo-obucheniya-na-yazyke-python (nata oopaimenus: 18.05.2026).

GitHub-pecypcwol u roadmaps:

29. ML-For-Beginners : 12-HeenbHbIN MPOEKTHBINA KYyPC MO KIACCUYECKOMY
MalIMHHOMY OOydeHHto. — URL: https:/github.com/microsoft/ML-For-Beginners (nara
obpamenus: 18.05.2026).

30. Neural Networks: Zero to Hero : u3yuenue HEHpPOHHBIX CETEH «C HYJIS»
(Andrej Karpathy). — URL: https:/github.com/karpathy/nn-zero-to-hero (zata oGpamenmust:
18.05.2026).

31. Prompt-Engineering Guide : Bc€ o npomnT-urkunupunre st LLM. —
URL: https://github.com/dair-ai/Prompt-Engineering-Guide (mara oOpaieHus:

18.05.2026).
Cneyuanuzupogannule u cnpagoyHvie NOPMmMabl:
32. MachinelearningMastery.com :  TpakTUYeCKH€  PYKOBOJCTBA  TIO

MallMHHOMY OOydYeHHI0, BKIouyas o0030pbl  TpeHaoB 2026 roma. —
URL: https://machinelearningmastery.com/ (nara oopamenus: 18.05.2026).

33. TechTarget — Al and machine learning trends 2026 : aHamuTuka u
poruo3sl pazsutus UM, —

34. URL: https://www.techtarget.com/searchenterpriseai/tip/10-Al-and-
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machine-learning-trends-to-watch-in-2026 (naTta o6pamenus: 18.05.2026).
35. VHTepakTuBHBIN y4eOHUK IO MAaIIMHHOMY M TIIyOOKOMY OOYYEHHIO

(IlmexaHoBCkMil yHHMBEPCHUTET) : OHJalH-yueOHMK B. B. KurtoBa. — URL:
https://deepmachinelearning.ru/ (mara o6pamenus: 18.05.2026).

36. Scikit-learn Documentation : oduinanbHasi JOKyMeHTalusi OMOINOTEKH
scikit-learn. — URL: https://scikit-learn.org/ (mara o6pamenus: 18.05.2026).

37. Kaggle : mnardpopma ams copeBHOBaHUN MO MAaIIMHHOMY OOYYEHHUIO W
aHanmu3a JaHHbIX. — URL: https://www.kaggle.com/ (nata o6pamenus: 18.05.2026).

38. Google Colab : o6maunas cpena Jupyter Notebook ¢ 6ecrutarapim GPU.
— URL: https://colab.research.google.com/ (mata obpamenus: 18.05.2026).

39. OpenClaw/AutoClaw GitHub — ¢peiiMBOpK [1Jis1 CO31aHUS ar€HTOB:
https://github.com/openclaw/openclaw

40. Model Context Protocol (MCP) Specification — cnenudukaius
MPOTOKOJIA:
https://modelcontextprotocol.io

41. Ollama — nokanpHbIH 3amyck LLM:
https://ollama.com

42. LangChain Documentation — ¢ppeliMBOpPK JIj1s1 IIEMIOYEK U ar€HTOB:
https://python.langchain.com/docs

43. DeepSeek Platform — noctyn k monensim DeepSeek:
https://platform.deepseek.com

44. Awesome LLM Agents — nog0opka pecypcoB M0 areHTHbIM CHCTEMaM:
https://github.com/awesome-llm-agents

9. MarepuajbHO-TeXHMYeCKasi 0232, MH(POPMAIMOHHbIE TEXHOJIOTHH,
nporpamMMHoe odecrieyeHne u UHGpopMaMOHHbIE CIPABOYHbIE
CHCTEMBI

No HaumenoBanue

1. | Cneunanu3upoBaHHbBIC 3aJIbI J1s1 TPOBEICHUS JICKIIUM, OCHAIIICHHBIC
MIePCOHAIBLHBIM KOMITBIOTEPOM/HOYTOYKOM U MYJIbTUMEIUHHBIM
IIPOEKTOPOM

2. | AyauTopuu 1 KOMITbIOTEPHBIE KIIACChl, 000PYI0BaHHBIE MOCAT0YHBIMU
MeCTaMU U NIEPCOHATBLHBIMU KOMITBIOTEpAMHU C BBIXOJI0M B UHTEpHET nist
MPOBEJACHUS MPAKTHICCKUX 3aHATHH

3. | ITaketr MS Office 2017, Ramus Educational, StarUML, SilaUnion,
Archi.

4. | «MTC Jlunk» — poccuiickas miaatdopma sl OHJIalH-KOMMYHUKAIUN 1
COBMECTHOM paboThl KoMaH] ; «SHmekc TenemMocT» — cepBuC I
BUJIcOKOHbepeHIui ot Snmexca; S-MecceHmkep

5. | Texunyeckue cpeacTBa 0OyUeHHs: IEPCOHATIBHBIC KOMIIBIOTEPHI;
MIpOrpaMMHBIE CPEJICTBA, 00ECIIEUNBAIOIINE POCMOTP BUI€0(DaitIOB B
dopmatax AVI, MPEG-4, DivX, RMVB, WMV; nporpammsi Jij1st
pabOTHI C ANEKTPOHHBIMHU TaOJUIIAMU JIJI1 00paOOTKH, aHAIKM3a 1
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BU3YyAJIN3alIUHU JJaHHBIX; COOTBCTCTBYIOIIHC OHH&IZH-HHCTPYMCHTBI 1A
MNOCTPOCHUA MHTCIVICKT-KAaPThl U MOI[CHCﬁ B PAa3/IMYHBIX HOTAMAX

Hayunas OubnuoTteka (B T.4. 2JIEKTPOHHBIE HH(OPMAIIUOHHBIE PECYPCHI
Hay4HOU OMOJIMOTEKH)

CI1O Axagemuu https://Ims.ranepa.ru/
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