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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Ilenn ompenelieHbl TOCYAapCTBEHHBIM 00pa3oBaTe/IbHBIM  CTAHAAPTOM  BBICIIIETO
oOpa3oBanus u cooTHeceHsl ¢ oommmu remsivu OOIT BO mo manpasnennto noarorosku 09.03.03
«[Ipuknaanas uHGOpMaTHKa», B paMKaxX KOTOPOM MPernoaacTcs TUCIUILINHA.

Henb: u3zydyeHHe TEXHOJOTUH M METOJOB HHTEIUIEKTYaJIbHON MOAJNEPKKH HPUHSITHA
pelleHui M yIpaBlieHUs, MPUMEHEHHE METOJOB MAIIMHHOTO OOYYEHHs] U HCKYCCTBEHHOI'O
MHTEJUIEKTA JUISL Pa3paboTKH 3(h()EeKTUBHBIX BEICOKOTIPOU3BOAUTEIBHBIX PEIICHUH B yIIpaBICHHUH,
dbopMUpOBaHUE y CTYACHTOB HAy4YHOTO M TBOPYECKOIO MOAXO0/a K OCBOCHHIO MaTEeMAaTHYECKUX
METOJI0B, TEXHOJIOTUI UHTEJUIEKTYaIbHON MOJAEPKKY IPUHATUS PELLIEHUI U yIIpaBIEHUS.

1.2 3agaun AMCHUILIMHEI

- HCCIIEJOBAaHUE IIOAXO0A0B K IOAJEPKKE IPUHATHUSA PelIeHU Ha ocHOoBe M.

- HccrieIoBaHUE TEXHOJOTUH aHalln3a JaHHbBIX [T 3a/1a4 YIIPaBJICHUS.

- OCBOEHHE METOJIOB IOCTPOEHHUS WHTEUIEKTyaJIbHBIX CHCTEM MOAJEPKKH MPUHATUS
pemenuit (CIIIIP) ¢ ucnons3oBanuem MATLAB, Python u OubnnoTex MamimHHOTO O0YYEHHUSI.

- pa3pa0boTKa ¥ TECTUPOBAHKUE MOJIENICH ISl MMOACPKKH PUHSATHS PEIICHUH B YCIOBHIX
HEOTPEeAEeNEHHOCTH.

1.3 MecTo aAucuMIuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbl

HucuunnuHa «TexHONOruu WHTEIIEKTYyalbHOW MOIACPKKU MPUHITUS PEHICHUNH Hu
yhpaBieHus» OTHOCUTCS K vacTh bnoka 1 «Jucuurmumuel (Momynn)», 4acts, (GopMupyemas
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUH y4eOHOTO IJIaHa.

JlaHHasi OUCLMIUIMHA TECHO CBsi3aHa C JUCHMIUIMHAMU: «MaTeMaTHuyecKuil aHaiau3y,
«Anrebpa u reomeTpus», «UucieHHbIE METOIbD», «MHOTOMEpHBI CTaTUCTUYECKHI aHaIH3»,
«MaremaTndeckue MO HEUPOHHBIX CETEN» U IP.

Matepuan kypca SBISETCS CBA3KOM MEXIy MaTeMaTHKOH, MporpaMMHpPOBaHUEM U
NPUKIAJHBIMUA 33/1a4aMU MHTEIIEKTYyaJIbHOM MOJAEPKKU MPHUHIATHUS PELICHUM W YIpaBIICHUS.
3HaHMs, TOJYYCHHbIE B JAaHHOW AMCLUUILIMHE, HCIONB3YIOTCS B XOAE€ M3y4YeHUS KypCOB
«McKycCTBEHHBIM HHTEIJIEKT B OLIEHKE PHUCKOB M pa3pabOTKE CTPaXOBbIX HPOIYKTOBY,
«TexHonorun o6pabOTKH s3bIKA, 3BYKOBBIX JaHHBIX, BKJIIOUasl paclio3HaBaHUE M CUHTE3 Peun,
«I'myGokoe oOydeHue» u ap.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUsS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBI

Poas 1: Data Analyst (AHAJIUTHK JaHHBIX)

3amauu:

1. CratucTudeckuil aHaan3, BU3yallu3alus JaHHBIX, IPeABapUTENbHAs 00paboTKa.
2. Co3nanue mpOrHO3HBIX MOJIEIIEH

3. [TocTpoeHre aHATUTUYECKUX MOJIETICH JIJIsl OJIEPKKH OU3HEC-PEIICHU.
Poab 2: MLOps (Cnenunanuct no 3xcniyaraunuu UN)

3anaym:

1. DevOps nnst ML.

2. ABromaTu3zauus, MOHUTOpUHT ML-cucrtem.

3. OnepanoOHHOE YIIPaBJICHUE )KU3HEHHBIM UKJI0M ML-Moznenen.

Poas 3: AI PM (Menen:xep npoexroB UN)

3agaym:

1. Ynpasnenue UM-ipoexktaMu OT UaeH 10 BHEAPEHUS

2. Ananu3 6usHec-TpeOOBaHMI U MOCTAHOBKA 337124

3. Ouenka s dextuBHocty 1 ROI MU -pemenuit

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HalpaBlieHO Ha (OpMHpPOBaHHUE Y
00y4aromuxcst CAeAyIOIUX KOMITETEeHIIHI:



Kox n HanmeHOBaHME WHANKAaTOpa™

PesynbraTel 00y4eHuUs 10 TUCIIUIUTHHE

[TK-4 Cnoco6HOCTh aHaNM3UpOBaTh HU(POBOH ClIe/T B COOTBETCTBHHU C MOAEIBIO EITEILHOCTH YeoBeKa (IPYIIIbI
monei) u uHpOpMaMOHHO-KOMMYyHUKannoHHOH cucremolt (MKC) s BBISIBIGHWS 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBAHNS OBEICHNS M IPUHATHSI YIPABICHYECKUX PEIICHUH

[IK-4.1 YMeHme mnpuMeHSATh METONBI cOopa H
00paboTkn muppoBOro ciema s MOCTPOCHUS U
aHaNM3a Mozenei JesATeNbHOCTH
YeJI0BEKa/TPYTIIIEI

3naeTr Merongsl cbopa W 00paboTku mmppoBOro ciena,
METOJbl IOCTPOCHHS W aHaNIW3a MOJeNel IesaTelIbHOCTH
YeJI0BeKa/TPYIIIIbL, AITOPUTMBI OYHCTKH JaHHBIX H(POBOTO
ciena, CHeLHalIU3MPOBAHHOE IPOTpaMMHOE OOECIeueHUe
JULsL aHAJIN3a JaHHBIX

YMmeer nmpuMeHSTh MeTOAbI cOopa u 00paboTku mudpoBoro
crena Uil MOCTPOCHHS M aHaIu3a MoJeledl AesTeIbHOCTH
YeJI0BeKa/TPYIIIbI

Biajieer HaBBIKAMH WCIIONB30BAHHS CPEICTBA XPAHCHHUS U
nepenaun UHGOPMALUK i1 paboThl ¢ MUPPOBBIM CIIEIOM,
MOJENIM TIOTOKa JAHHBIX JJsI MOHHMTOPHMHIA Mpolecca
3any3KI/I, 06C3J'II/I‘-II/IBaHI/IH l'[epBI/I‘IHbIX JaHHBIX,
HpI/IMeHeHI/IH aHFOpI/ITMOB OYUCTKU OAaHHBIX I_II/I(prBOFO
cresia, MPUMEHEHHS CIIENHATH3MPOBAHHOTO MPOrPAaMMHOTO
obecrieueHus I aHAJIN3a JaHHBIX

[IK-4.2 HWuterpamms pavHeix B HWKC n
MHTEPIIPETALHs PE3YIbTAaTOB, IIPOTHO3UPOBAHUE U
PEKOMEHIALMH Ha OCHOBE aHAIIN3a

3HaeT OCHOBHBIE TNPHUHIMIIBL, MPOIECCHl, CTaIud U
METOJIOJIOTHH Pa3paboOTKH pemieHndt Ha ocHoBe WU,
OCHOBHBIE IUIaT(OPMBI JAaHHBIX, IPUMEHSACMbIE MpHU
pa3paboTke penieHuit Ha ocHoe MM, 0CHOBHbIE TEXHOJIOTHU
DS u BigData, ucrons3yemMbie s peICHUS MPAKTHISCKIX
3a7ad, OCHOBHBIE BHABI  TPEICTaBJICHHUS  JAHHBIX:
TabnuuHble, TpadoBble, BPEMEHHBIE pAIBI, (AKTOPHI,
BIIMsIOIIUE Ha 3((HEKTUBHOCTh pabOThl METOAOB aHaIM3a
OOJIBIINX JIAHHBIX.

YMeeT IpUMEHSTh  MHCTPYMEHTBI,  TEXHOJOTMH U
o6ubmmorekn Data Science mpu pa3paboTke pelIeHWi Ha
ocHoBe U, npuMeHsTh s3bIK porpamMmmupoBanus Python u
oubnmorekn mpu pa3paboTke pemeHud Ha ocHoBe WU,
UCIIOJIb30BaTh 1U(POBbIe MIATGOPMBI aHaNHM3a JAHHBIX IS
pemeHust MpogecCHOHAIBHBIX 3a]ad, BHIOMpATh METOIBI U
MHCTpyMeHTaNbHbe cpenctBa MM nns pemennst 3amad B
3aBHCHMOCTH OT OCOOEHHOCTEeH TmpoOiieMHON o0macTH,
MIPOBOANTH aHAIN3 TPEOOBAHUH U ONIPEEIATh HEOOXOIMMBbIE
KJIacCHl 3aJlad MAIIMHHOTO OO0YYEHHs, ONPEACIATh METPUKY
OLIEHKH Pe3yJIbTATOB MOJCIMPOBAHUS U KPUTEPUH KauecTBa
NOCTPOSHHBIX MOJIeJIeH, HCKaTh JaHHBIE B OTKPBITHIX
UCTOYHUKAX, CICHUATU3UPOBAHHBIX  OWMOTHOTEKax |
PEno3UTOPHSIX, MOJICOTaBJIUBATh u pa3medarhb
CTPYKTYPHUPOBAHHbIE M HECTPYKTYpHUPOBaHHbIC JaHHbIC JIs
MAIIMHHOTO 00YYCHHUsI.

Bnaneer mertomamm knaccupukauus U HACHTHDUKALMS
3agay cucreM WM B 3aBucMMOCTH OT OCOOEHHOCTEM
mpoONeMHON ®  mpeaMeTHoW oOxacteil, 00pabOTKH,
yIaNéHHOU, paclpeneiéHHON 1 00beTUHEHHOW aHAUTHKH,
YIpaBJICHUs KAYECTBOM H JOCTOBEPHOCTHIO.

I1K-4.3 Crioco0OeH IpoBecTH OLIEHKY ATUYECKHX U
MIPABOBBIX ACIEKTOB PAOOTHI ¢ LU(PPOBLIM CIIEIOM

3HaeT OCHOBHBIC MOHATHUS B H(POBOM ITHKE U MPaBe, BUIBI
IU(pPOBBIX TEXHOJIOTHIA.

YMeeT HaXOAUTh ATHYSCKHE U MPABOBBIC ACTICKTHI CO3TaHUS
U WCIOJB30BaHHUSA IM(PPOBBIX TEXHOJOTHU, OICHUBATH
JKHN3HCHHBIC U (I/IJ'II/I) IMPON3BOJACTBEHHBIC CUTYalluN CO3TaHUA
W HCIOJB30BAHUS IUPPOBBIX TEXHOJIOTHH C TOYKH 3PEHUS
STHKH W TpaBa, ONEHHWBATH M NPABWIBHO (OPMYIHPOBATH
MPaBOBYIO U ITHYECKYIO MPOOJIeMy B OOJIACTH CO3JAAHHS U
WCTIONIb30BaHUs TM(PPOBBIX TEXHOJOTHH, BBIpAOATHIBATH
ITOJIXOJBI K €€ PeIICHUIO.




KOIL 1 HAMMCHOBAHUC I/IHIII/IKaTopa* P€3yﬂbTaTI)I 06y‘{eHI/IH 110 JUCLUIIJIMHEC

Brnaneer HaBblkaMH MOHMCKa HH(OPMAIMU U MOJATOTOBKU
02a30BbIX JIOKYMEHTOB 3THYECKOT'0 U MPABOBOTO XapaKTepa
FC-2 Cnoco6en npoBoAMTh (POHTUPHBIE HCCIICTIOBAHUS B 00J1aCTH (hyHIaMEHTAIbHBIX U T€HEPATHBHBIX MOJIEIICH

FC-2.1 Uccnenyet u pazpabaTsiBaeT OOJIBIIHE Brnanmeet nmpuHIMmaMu paboTel cucTeM Ha 6a3e CHMBOJIBHOTO
s3p1K0BBIe Mozienn (LLM) u npyrue monenu ass HCKYCCTBEHHOTO HMHTEJUIEKTA. YMeeT HCIOIB30BaTh
CUMBOJIBHBIX JTAaHHBIX TOTOBBIE HEHPO-CHUMBOJIMYECKUX (dpeiiMBOpKOB

DeepProbLog, Neurosymbolic Al Toolkit

O-1. CrocobeH OCYIIECTBIATH YHpaBlIeHHE 3HAHWAMH B TOM 4YHCIE C IPUMEHEHHEM AJITOPUTMOB
MHTEJUICKTYaIbHOTO TIOMCKA PEIICHUH 1 ()OPMHUPOBAHUS CTpaTeruii

0-1.2 Criocoben npeoOpa3oBeBaTh | HamomaseT 6a3y 3HaHWH, C T.4. ¢ TOMOIIBIO pa3paboTaHHBIX
HepOopMaTM30BaHHBIE U €1a00-(hOpMaNN30BaHHBIE | MPOIENYP aBTOMATHIECKOTO NPEeoOpa3oBaHUs TaOIHMIHBIX
JaHHBIC IPEANPHUATHSI B CEMAaHTHYECKUE SOMHULBI | TaHHBIX B (akThl 6a3 3HAHUI

0a3 3HaHUH

2. CTpyKTYypa 1 coepkaHue TUCHUILTHHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OO6mas TpyJ0€MKOCTh JUCLMILIMHBI cocTaBiseT 3 3a4. en. (108 yac.), ux pacupenenenue
10 BHJIaM pa0OT MPECTaBICHO B TaOJIHIIe

Buj yueoHoii pa6oThi Bcero yacos CeMeCTp;’ 1 (uacer)
KonraktHasi paboTa, B TOM 4YuCJI€: 52,3 52,3
AyauTOpHBIE 3aHATHS (BCEro): 50 50
3aHsATHS JEKIIMOHHOTO TUIIA 16 16
JlaGoparopHble 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNnas koHTaKkTHasA padora: 2,3 2,3
KonTpons camoctositensHol padotsl (KCP) 2 2
[Tpomexyrtounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM 4ucJe: 20 20
[TpopaboTka yueOHOro (TEOpPETUYECKOTO) 9 5
MaTtepuaia
BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUN 3 g
(TUmoBOii pacyer)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 3 3
KoHnTpoJs: 35,7 35,7
[ToaroroBka K 3K3amMeHy 35,7 35,7
Jac. 108 108
B TOM YHCJIe
OOmas TpynoemMKoCTh KOHTAKTHAas 52,3 52,3
pabora
3a4. ef 3 3

2.2 CTpyKTYypa AUCHHUILIMHBI
Pacnpenenenne BuaoB yueOHOM pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUIUIMHBL, U3y4aeMbIe B 5 ceMecTpe



KoJsimyecTBO 4acoB
Bueayn
Ne HaumenoBanmue pa3aesoB (Tem) Beero AynuTopHasi padoTa “m’fma
padorta
J 113 JIP CPC
1 3 4 5 6 7
1 BBenieHue B MHTEIIIEKTYAJIBHYIO MTOAJEPKKY 8 2 4 2
HPUHATHS PELICHUI
2. | Mero/pl MOMCKA U IPUHSTHUS PEUICHUIA 8 2 4 2
3 IIpencrasnenue 3HaHUI U PacCyKICHUN 8 2 4 2
B MHTEJUICKTYJIbHBIX CUCTEMaxX
4 MeTo/ 161 MAIIMHHOTO 00YYEHHUS M UX IPUMEHEHHE B 8 2 4 2
MOJIEPKKE PEIICHUH
5. | Mnardopmsl u uHCTpYMEHTHI 11st pazpadorku CITTP 9 2 4 3
6 HeueTkue npolyKIHMOHHBIE CUCTEMBI U HX 9 2 4 3
IIPUMEHECHUE
7. | T'ubpuanble cucTEMbI (HEUYETKHE+HEHPOCETEBHIE) 9 2 4 3
8. | Paspaborka u rectupopanue CIIITP 11 2 6 3
HNUTOI'O no pa3zaesam JTUCHMIIIIHHBI 70 16 34 20
KonTpons camoctostensHoi padotsl (KCP) 2
ITpomexxyrounas arrecrarus (MKP) 0.3
[ToaroTroBka K TEKyLIeMy KOHTPOJIIO 35.7
O61masi Tpy10eMKOCTb 10 TUCHHUIIJIMHE 108

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsei, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenbHas pa6oma cmydeHma

2.3 Conepxxanue pas3aesioB (TeM) I CHUIIHHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

HHTCJUICKTYaJIbHBIX
CHUCTEMAax

3HaHU. MeTo/Ibl TOCTOBEPHOTO U
MIPaBI0NOI00HOTO BBIBOJIA TIPY IPUHATUN

pemienuii. Teopust U cUCTEMBI ApIryMEHTAIUU.

HaumenoBanue pasnena Dopwia
No Copnep:xanue pazzaena (TeMbl) TEKyYIIEro
(TembI) KOHTPOJISI
1 2 3
OCHOBHbBIE IOHATHS TEOPUH TPUHATHUS
Beenenue B o
peIIeHHIA.
HHTEICKTYaJIbHYIO Bompocs! k
1 Knaccudukanus MeTo10B NpUHATHS
HOJIEPXKKY IPUHATHS " . sKk3ameny 1-5
RSN pemeHuii. MeToIbl IPUHATHUS PEIICHUH.
P DJeMeHTBl TEOpUU U3MEPEHHI.
MeTtob1 oIHOTO TIepedopa B LUUPUHY U
riyOuHy. DBpUCTUYECKUE METO/IbI TOUCKA B
MPOCTPAHCTBE COCTOSTHUN. OLIEHOYHBIE
5 | Meromsi noucka u METO/IbI IPUHSTHS PEILEHHH. ]33;)31;1;4(;[’1 Ié
NPUHSATHS PEIICHUH KonnyecTBeHHBIE METOIBI TPUHSATHUS 10 Y
peuieHuil. TeopeTUKO-UTPOBBIE U
WMUTAIMOHHBIC TTOIXO/IbI K TIPUHSTHIO
peLICHUN.
Jloruueckasi, ceTeBas, IPOIyKIIHOHHAS U
. ¢bpeliMoBas MoJIeNIM TIPE/ICTABICHUS 3HAHUH.
[TpencraBienue 3HaHMi U .
N [IpencraBnenne HEUETKUX 3HAHUU. Bonpoch! K
paccyXIeHH B
3 OHTONIOTHYECKHE MOJICIIN MTPEACTABICHUS sKk3ameny 11-

15




HaumenoBanue paznena

dopma

Ne Coneprxanue pasnena (TeMbl) TEKyIIEro
(Tembl) KOHTPOJISI
1 2 3 4
[IpuHsATHE pElIeHN B YCIOBUAX
HeonpeneneHHocTH. [Ipunstue pemenuii ¢
HEU3BECTHBIMH BEPOSITHOCTSIMU UCXO/O0B.
MeToAEI MAIIHHHOTO [IpunsATHE pemnieHnii ¢ U3BECTHBIMU
00y4eHus U ux p P . Bonpocer k
4 BEPOSITHOCTSIMU UCXOJO0B. JlepeBO PEIICHU. | 3k3ameny 16-
IIPUMEHEHUE B MOJACPIKKE 20
o Maremarnueckre MOJEIU
peleHui 9
MHOTOKPUTEPUAIBHON ONTUMU3ALINN
OntumansHocTh 1o [Tapero Mepapxuueckue
METO/]1bl MHOTOKPUTEPHUAIbHON ONTHMHU3ALUU
Krnaccudukanus cuctem noanepxku
[Tnardopmsl u npunstus pemenuit. CIITIP na ocHoBe Bompocsl k
5 | HHCTPYMEHTHI I nmanabeix. CIIITP na ocHoBe moneneii. CIIITP aK3ameny 21-
paspabotku CIIITP Ha OCHOBE OHTOJIOTMH. MyJIbTHAT€HTHIE 25
moxnenu B CIITIP
Heuerkune Mmoienu npuHATUS PELICHUM.
Heuerkue o Bompocsr k
[IpuHsATHE perieHnii B HEUETKUX YCIOBHUAX MO
6 | IPOIYKIMOHHBIE CUCTEMBI o JK3aMeHy 26-
cxeMe bemnmana — 3azne. Heuerkuii 30
U UX IPUMEHEHHUE o
MHOT'OKPUTEPUAIIbHBIN aHAJIU3 BAPUAHTOB
HCﬁpO-HC‘ICTKHﬁ HNn. Bompoce! k
'uOpHIHBIE CHCTEMBI P
7 PHL . Ucnons3oBanue MATLAB nns paGotsl ¢ sK3ameny 31-
(HeYeTKHE+HEUPOCETEBBIC) . 34
HEYETKO-HEHPOCETEBBIMU MOJIETISIMHU.
MeTtononoruu peueHust npodieM Ha OCHOBE
Pa3zpaboTka u Bomnpocsr k
8 CUCTEMHOTI'0 aHaIu3a. Y IIpaBICHUE
tectupoBanue CIIITP 3K3aMeHy 35
peuIeHus MU
2.3.2 3aHATHSA CEMHHAPCKOI0 THIA / 1a0OpaTOpPHBIE 3aHATHS
dopma
HaunmenoBanue
Ne HaumeHnoBaHue J1a60paTOpPHBIX padoT TeKy1lero
pasaesa (TemMbl)
KOHTPOJIfAA
1 2 3 4
1 | Beenenue B 1. 3makomcTtBO ¢ uHTepdericom. bazoBsie [TpoBepka
WHTEJUJIEKTYyallbHYI0 | ONepaluu, IepeMeHHbIe, QyHKIUH. JIOMaIIHETO
MOJICPKKY AHaJIUTHYECKHE BbIUNCIEHUS. Y TIPOLIECHHE 3a/1aHUs
MPUHSATHS PEIICHUN | BhIpaXKeHUM, ojicTaHOBKH. Co3aaHue 6a3bl KonTponbnaa
3HaHWM. Busyanuzanus pe3yapTaToB. s paboTa
IIpuMeHeHrne HEUPOCETEN.
2 | Meroasl moucka u 2. Ilpumenenue cxeMbl BbIOOpa ontuManbHoi | [IpoBepka
MPUHSATHSI PEIICHUN | aJbTePHATUBHI ISl 0OOCHOBAHUS PEIICHHS. JIOMaIIHETOo
3. IIpumeHeHne MeTo/1a MapHBIX CPAaBHEHUU 3a7aHus
JUIS1 OLICHKU LIEHHOCTHBIX OpUEHTALIUN Kontponbna
MOTEHLIMAJIbHOTO PaOOTHHKA. s paboTa

4.  MHOroKkpuTepuaNbHbIid BEIOOP METOIOM
PaHXXUPOBAHUS U METOJIOM HEUETKON CBEPTKHU
IoKa3areleu.

5. TloctpoeHue nepeBa pelieHUN.

6. IlpunHsATHE pelIeHHi B yCIIOBUAX PUCKA.
7.  MeTonbl IPUHATHUS PELICHUS B YCIOBUAX

KOH()JIMKTA M HEOIPEIeIEHHOCTH.




dopma

HaunmenoBanmue
Ne HaumeHoBaHue J1a0opaTopHBIX padoT TeKylero
pa3aeJia (TeMbl)
KOHTPOJIfA

1 2 3 4

3 | IlpeacraBnenue 8. [IlpencraBnenue 3Hanuil. [lpogykunonnas, | IlpoBepka
3HaHUU U ceMaHTHuecKas, ppeiiMoBas MOIEIH. JIOMaIITHETro
paccyXIeHHil B 9. DIieMeHTBI JTOTUKH BBICKA3bIBAHUM. 3a7aHus
UHTEIIEKTyallbHbIX | CrocoObl JOKa3aTeNbCTBA U BBIBOAA. DIIeMEHThl | TecTupoBaH
cuUCTeMax HeuETKOU jJoruku. HeuéTkuii BLIBO/I. ue

4 | Meroasl 10. OGyuenwue ¢ yuurenem. 3amaya perpeccuu. | [IpoBepka
MAaIIUHHOTO 11. OOydenue 6e3 yuutens. 3agada JIOMAIITHETO
o0ydeHus U X KJIACTEpU3ALINH. 3a/1aHus
MPUMEHEHUE B 12. Co3panue u aHaJIU3 PEKOMEHAATEILHON TectupoBan
MOJJICPKKE cucTembl Ha ocHoBe Python ue
peleHui

5 | IlnatdopMmser u 13. Pa3paboTka MoJ1e]1 TOTOKOB JIAHHBIX [IpoBepka
WHCTPYMEHTHI I MPEeIMETHOM 00JIaCTH MPUHATHS PEIICHUI ¢ JIOMaIITHETo
paspabotku CIIIIP | ucnons3zoBanuem CASE-cpencts. 3a/1aHus

14. ABTtomarm3anus HHPOPMaIMOHHOMN TectupoBan
MOATOTOBKHU MPUHATHS YIIPABICHUECKUX ue
pelIeHui C UCTIONb30BAHUEM aHATUTUYECKOU

mwiatdopmbl Deductor Studio Academic 5.3.

6 | Heuerkue 15. HeuéTtkue s3KCepTHBIE CUCTEMBI TS IIpoBepka
MPOIYKIIMOHHBIE yIpaBJICHUS CIOXKHBIM 00beKTOM B cucteme FIS | momarnero
CHUCTEMBI U UX Matlab. 3a1aHus
MIPUMEHEHHE 16. Ilpoaykiuu B cucTeMax UCKYCCTBEHHOTO TectupoBan

MHTEJUICKTA. ue

7 | I'ubpunnsie 17. Pa3paboTka ruOpuAHBIX HEHPOHEUETKUX IIpoBepka
CUCTEMBI MoOJIeNiel CpeACTBAMU HHCTPYMEHTapHsI JIOMAIIHETO
(neuetkuetHeiipoce | Heu€Tkou joruku cpeactsamu NFD Matlab. 3a/IaHus
TEBBIC) 18. Pemienue 3aau anmpokcMMalui Ha OCHOBE | TecTupoBaH

NFD Matlab. ue
19. Pemienue 3agau nporHo3upoOBaHUs Ha
ocHoBe NFD Matlab.

8 | Pa3pabotka u 20. Pa3paboTka MO/I€TH MOTOKOB JTAHHBIX [IpoBepka
TECTUPOBAHUE MIPEAMETHOM 00JIACTU MPUHATUS PEIICHUN C JIOMAIITHETO
CIIITP ucnons3zoBanueM CASE-cpencts. 3a7aHus

21. Paspabortka cpenct CIIITIP B TectupoBan
CTOXAaCTUYECKH HEOIPEACIEHHBIX CUTYAILIHIX. ue

22. Paszpabotka CIIIIP ,,Onpenencuue
COIJIACOBAHHOCTU MHEHUH 3KCIIEPTOB*.

23. Paszpabotka untepdeiicaoro momyst CITITP
¢ nomoiusto MBCII.

24. ®opmupoBaHue HHPOIOTUYECKON MOAETU
Habopa UCXOTHBIX JAaHHBIX, HEOOXOAMMBIX JJIS
pa6otsr CIIIIP.

25. Pa3zpaboTka MOIyJIst U1 OTOOpaskeHUs
pe3yibpTaToB oneHku mokasareneid CIITIP B
rpau4ecKOM BHE.




IHpumeuanue: JIP — omuem/3auwguma nadopamopuou pabomut, KII - gvitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, O - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMAaTHKAa KypCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThl (IpOEKTHI) HE MPETyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOATEILHOH padoThI
00y4yarIuXcs Mo JUCHUILINHE (MOYJIIO)

[TepedeHp y4eOHO-METOIMYECKOTO 0OecedeH s IUCLUIUIMHEI 110
Ne Bug CPC BEITIOJTHEHUIO CAMOCTOATEIEHON PabOTHI

1 | IIpopabotka u noBTOpeHne | MeToaudecKnue yKa3aHUs A MOATOTOBKH K JICKIIMOHHBIM U CEMHHAPCKHM

JIEKIIMOHHOTO MaTepuana, 3aHATUSIM, YTBEp)KACHHbIE Ha 3acelaHuM Kadeapsl aHaiu3a IaHHBIX H
Marepuasa yaeOHou u WCKYCCTBEHHOTO MHTEJIEKTa (DaKyJbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH H
Hay4HOM JIUTepaTyphl, npuknagHod marematuku OPI'BOY BO «Ky6I'Y», mporokonm Ne7 or
IIOJITOTOBKA K 22.03.2023 r
CEMHHAPCKUM 3aHATHIM

2 | IloaroroBka K TEKyIIeMy Metoandeckue ykazaHUs JUId TOATOTOBKH K JIGKIIMOHHBIM M CEMHHApCKUM
KOHTPOJIIO 3aHATUSAM, YTBEp)KACHHBIE Ha 3acelaHuM Kadeapsl aHain3a IaHHBIX H

HCKYCCTBEHHOTO WHTEIUIEKTa (DaKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH H
npuknangaoir Matematuku OI'BOY BO «Ky6I'Y», mporokom Ne7 ot
22.03.2023 r

VY4eOHO-MeToIMYeCKUe MaTepualbl Ul CaMOCTOSTEIbHOM pPabOThl OOydarOLIMXCS M3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocrasisitorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbs U BOCHPUATHS UH(DOPMAIIH:

JUig au1 ¢ HapyLIeHUSIMU 3pEHUS:

— B [1€4aTHON (hopMe yBEIMYEHHBIM HIPUPTOM,

— B (popMe 2JIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIjig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTaTEILHOTO ammapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. OOpa3oBaTesbHbIE TEXHOJIOTMH, NPHMEHsieMble NPH OCBOCHHH JHCHHUIIHHBI
(Momy.Jist)

B coorBerctBun ¢ TpeboBanusimu OI'OC mporpaMma AMCLUUIUIMHBI MpeLyCMaTpUBAET
UCIIOJIb30BaHNE B Y4eOHOM TpoIecce CIeAYIoIUX 0oO0pa3oBaTeIbHble TEXHOJOTHHU: YTEHHE
JEKIMHA C UCIIOIb30BaHUEM MYJIbTUMEAMUHBIX TEXHOJIOTUH; 1a00paTOpHbIE 3aHATHS.

C TOUYKM 3peHHs MPUMEHSAEMBIX METOJOB WCIOIB3YIOTCS KAaK TpaJULMOHHBIE
UH(POPMALIMOHHO-00BSACHUTENbHBIE JIEKIIMM, TaK W WHTEpaKTUBHAs I0jlaya Marepuaiga ¢
MyJbTUMEANHHON cucTeMoil. KoMnbploTepHble TEXHOJOTMU B JAHHOM Cily4ae OOecHneqHuBaroT
BO3MOXKHOCTh Pa3HOIUIAHOBOT'O OTOOPaXXEHHs AJTOPUTMOB U JIEMOHCTPAIIMOHHOTO MarepHaa.
Takoe codyeTaHue MO3BOJIAET ONTHMAJIBHO MCHOJIB30BaTh OTBEAEHHOE BpEMs M PAaCKpbIBaTh
JIOTUKY U COACPKaHUE TUCLUIIIINHBL.



JlaGopaTopHOE 3aHSTHE MO3BOJISICT HAYYUTh CTYICHTA IPUMEHSATh TCOPETUUCCKUE 3HAHUS
IpU PElICHUH U HWCCIICIOBAaHUHM KOHKPETHBIX 3amad. JlabopaTropHble 3aHSATHS MPOBOASTCS B
KOMIThIOTEPHBIX Kiaccax. [loaxon pa3dopa KOHKPETHBIX CHUTYaIMil IMIMPOKO MCIOJB3YeTCs KaK
MpernoiaBaresieM, Tak U CTYJIEHTaMH MpU MPOBEACHUU aHAIN3a PE3yJIbTAaTOB CaMOCTOATEIbHON
paboThl. DTO 00YCIOBICHO TEM, UYTO B MPOIECCE MUCCISTOBAHUS YaCTO BCTPEYAIOTCS 3a0a9H, JJIs
KOTOPBIX €AMHBIX IMOAXOJ0B He cymecTByeT. Kaxkngas KOHKpeTHash 3ajiaya TpU CBOEM
HCCJICIOBAaHMM HWMEET MHOXECTBO IOAXOJO0B, a 3TO Tpedyer pa3dbopa W OIEHKH IIeJION
COBOKYITHOCTH KOHKPETHBIX CUTYaIIHH.

— Jns nui ¢ orpaHUYEeHHBIMH BO3MOKHOCTSIMU 3/I0POBbsI MIPEAYCMOTpPEHA OpraHu3aIus
KOHCYJIbTAIlU} C UCIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

— MHWudopmannonHo-koMmyHukanmonnsle texaonorun (MKT) - pacmumpsior pamku
00pa3oBaTeNbHOIO MpOIiecca, MOBHIMIAS €r0 MPAKTUYECKYI0 HaINPaBIEHHOCTh, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Bujia TEXHOJIOTHA:

— TexHoJOorust HCHOJB30BAHUS KOMIIBIOTEPHBIX MPOrpaMM — IM03BOJsET 3((HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHrepHeT-TeXHONOIMM — MPENOCTABIAIOT IIMPOKHUE BO3MOMKHOCTH JUISl IIOHMCKA

uHpOpMaIUK, pa3padOTKA HAYYHBIX IPOCKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUI.

— TPOCKTHAs TEXHOJIOTHUS - WHAMBUyalbHAsl WM KOJUIEKTUBHAS JCATEIBHOCTD 110 0TOOPY,
pacrmpeneneHtio 1 CUCTeMaTH3alli MaTepraja 1Mo ONpeAICICHHON TeMe, B pe3yJbTaTe KOTOPOi
COCTABJISICTCS MPOCKT;

— aHaTU3 KOHKPETHBIX CUTYallMil - aHaIHM3 pPealibHBIX MPOOJEMHBIX CHUTYallHid, HMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH Mpo(ecCHOHANBHOW NesSTeNTbHOCTH, W MOWCK BapHaHTOB
JYYIIUX PEUICHUN;

— Pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeibHas eI TeIbHOCTD, HAllPaBJICHHAs Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, PE(JICKCUBHOIO MBIILICHUS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJICU ¥ YBUJICTh HOBBIC BO3MOXHOCTH.

[Tonxon pa3dopa KOHKPETHBIX 3aJad W CUTyallud LIMPOKO MCIOJNb3yeTcs Kak
nmpenojaBaTeneM, Tak W CTYIEHTaMH BO BpeMs JIEKIWH, TaOOpaTOpHBIX 3aHITUNA W aHalu3a
pe3yJabTAaTOB CaMOCTOATENIbHONW PabOThl. DTO OOYCIOBJIEHO TEM, UYTO MPH PELIEHUU KaKJI0
KOHKPETHOM 3a/1a4i UMEETCsl, KaK MPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT pa3dopa U OleHKU
L[E€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

4. OueHOYHBIEC U METOAUYECKHE MaTePUAJIbI
4.1 OueHo4yHble CpeACTBA UIA  TEKYIIero KOHTPOJS  YCIEeBAaeMOCTH H
NPOMEKYTOYHOM aTTecTalu

OneHouyHble CpeAcTBa MpeIHAa3HAYeHbl JJIsi KOHTPOJS M OLEHKH 0Opa3oBaTelbHBIX
JOCTHIKEHUIN o0yyaromuxcs, OCBOMBILUX nporpaMMmy  ydeOHOMH JUCLUIIINHBI
«IHCTpYMEHTAIIbHBIE CPEJICTBA HEUPOCETEBOTO MOACIUPOBAHUSD).

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpHaibl JUIsl IPOBEACHUS TEKyLIero
KOHTPOJIA B (hOopMe TECTOBBIX 3aJlaHUM, Pa3HOYPOBHEBBIX 3a/laHUM, TUIOBBIX PACUETOB U
NMPOMEKYTOYHOM aTTecTaluM B opMe BOIPOCOB U 33aJ]aHUI K IK3aMEHY .

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH

3JI0pOBbsI BHIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.
— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA HA DK3aMEHE;

— P MIPOBEJICHUH MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB 00yUEHHs MHBAIUJIOB U JIULL C
OrpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbsI MPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIYaIbHBIMA OCOOEHHOCTSIMU;



IMPOBOAUTHECA B HECKOJIBKO 3TallOB.

— IIpU HEOOXOAUMOCTH AJIsl 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 370POBbS
U WMHBAJTWAOB TPOILEAypa OLCHUBAHUS pE3YyJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET

[Ipouenypa oleHUBaHUsI pe3yJIbTATOB OOYYCHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:
Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,
— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jli1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.
JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-BUTATEIbHOTO alapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.
JlaHHBIA TepeyeHb MOXeET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaroumxcsi.
CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYyIIeill U MPOMEKYTOUYHOM aTTeCTANMHU

. HaumenoBanue
Kox koHTpOIHpyeMoii
No KoHnTponupyembie pa3aens OIICHOYHOT'O CPEJICTBA
KOMITETEHITNH (WK ee -
n/n (TeMbl) AUCIMIUINHBL* uacru) Texymmii [IpomexyTouHas
KOHTPOJIb aTTecTanus
BBeneHue B UHTEIIEKTYalbHY O Bompoch K 9K3aMeH
y
1 MOJIACP)KKY IPUHATHS peIIeHUi [K-4.1, TIK-4.2 JIPNe 1 1-5
MeTonpl moucKa U IPUHITHS
2 | pemenni TK-4.2 TP Ne2 —7 BOHPO“’;_KI gKSaMeHy
[IpencraBnenue 3HaHU U BOIDOCH K HK3AMEH
3 paccyXKIeHuil B [IK-4.2 JIP Ne 8, 9 P 11-15 y
HMHTEIUICKTYaJIbHBIX CHCTEMaX
MeToapl MaIIHHHOTO O0yUYCHHS BoIbOCkL K SK3AMEH
4 1 UX NPUMEHEHUE B OJJIEPHKKE I[1IK-4.2, O-1.2 JIP Ne 10 -12 P 16-20 y
peleHui
ITnarhopMbl U HHCTPYMEHTHI Bomnpocs! k 3x3ameny
5 st paspaGorin CITTTP I1K-4.2, FC-2.1, O-1.2 JIP Ne 13, 14 21-25
HeueTkue npoayKnnoHHbIE Bompocsl k 3x3aMeny
6 CHUCTEMBI U UX IPUMEHEHUE IIK-4.2, IIK-4.3 P Ne 15, 16 26-30
7 I'nbpuHbIe CI/‘IJCTeMI)I MK-4.2, FC-2.1, 0-12 TIP Ne 17 — 19 Bompocsl k 3x3aMeny
(HeyeTKHet+HepoceTeBbIE) 31-34
Pazpabotka u  TecTHpoOBaHHE Bomnpocs! k 3x3aMeHy
8 CIIIIP I1K-4.2, FC-2.1, O-1.2 JIP Ne 20 — 25 35
Iloka3aTesin, KpUTEPHHU U HIKAJA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHLUH
HaumenoBaHue OLIEHOYHOTO
cpencTaa
Ne Ko ¥ HauMeHORBaHHe Pe3ynbrarer 00ydeHus
n/n WHIUKaTOpa Texymuii ITpomexxyTod
Hast
KOHTPOJIb
aTTecTalus

CoOTBETCTBHE OCBOCHUS KOMHGTGHHI/Iﬁ IUIAaHUPYCMBIM pE3yJibTaTaM 06y‘l€HI/IH 1 KPUTCPHUAM UX OLICHUBAHUS (OL[CHKEII

YIOBJIETBOPHTEJIBHO /324TEHO)

Ha NMOPOroBOM YPOBHE!:




IIK-4.1 YMmeHwe  NPUMEHSTH
Mmeronsl cbopa u  0OpabOTKH
¢ poBOTO ciena IUTS
IIOCTPOCHUS U aHajIu3a MOJeNel
JICSITEIBHOCTH Y€JI0BEKa/TPYIIITBI

3HaeT OCHOBHBIE MeETOIBI cOopa
mudpoBoro ciena, ymeer coduparb
MPOCTBIE AaHHBIC, MOKET MOCTPOUTH
MPOCTYI0 MOJCTb  JESTeNIbHOCTH,
ucronb3yst 0a30BbIe CpeCTBa, 3HAET
OCHOBHBIC  aJTOPUTMBI  OYHCTKHU
JaHHBIX, TMPUMEHSET UX s
YCTPaHEHUS] OYEBHIHBIX OIINOOK,
MOXET paboTath ¢  0a30BBEIMH
CPEICTBAMHU  XpaHEHHS  JJAHHBIX
(mammpumep, ©Oa3pl JaHHBIX WK
oOJlauHble  XpaHWJIMINA),  3HAeT
OCHOBHBIE TIPUHITUITBL
MO/JICIIMPOBAHUSI TIOTOKOB JaHHBIX,
CIIOCOOEH  peann3oBaTh IPOCTYIO
MOJICNb 11 MOHUTOPUHTA 3arpy3KU

JIP, KII

Bompocs! k
sK3aMeHy 14,
30

[IK-4.2 Wuterpamnusi NaHHBIX B
NKC u HHTEpIIpETALMS
Pe3yIbTAaTOB, IPOTHO3UPOBAHIE H
pEeKOMEH AN Ha OCHOBE
aHajau3a

3HaeT OCHOBHBIC MPUHIMIBI U
CTamuu pa3pabOTKU peIICHHH Ha
ocHoBe MU, nmoHnmaer npumeHeHUe
wiaThopM JaHHBIX M TEXHOJOTHH
Big Data. Moxer HCIOJIb30BaTh
0a3oBEIC HHCTPYMEHTHI u
oubmmorekn  Python,  oOmamaer
MHHHMMAJIEHBIM MIOHUMAaHUEM
METOIOB OLIEHKH Mozeieil. He
BCerja croco0eH IIOJIHO u
MPaBUJILHO TOATOTOBUTH JAHHBIC H
OTIpeICIUTh HEOOXOJUMBIEC KJIACCHI
3a7ad4.

JIP, KII

Bomnpocs! k
sk3ameny 1-35

I[IK-4.3 CmocobeH mpoBecTH
OLICHKY S3THYECKHX M MPaBOBBIX
acrekToB paboThl ¢ UU(POBBIM
clIeloM

3HaKOM C OCHOBHBIMH IOHSATHSIMH
IU(pPOBOH STHKH U TIpaBa, CIIOCOOCH
OTIPEICTUTh OCHOBHBIE BU/JIBI
nUQPOBBIX  TEXHONOTHHA.  Moxer
HaiTH  TPOCTBIE  JTHYECKHE U
HpaBOBbIC ACTIEKThI npu
UCIIOJIb30BaHUU UG POBBIX
TEXHOJIOTHH, chopMyITHpOBaThH
OCHOBHBIE TPOOJIEMBI H TIPEAIOKNTD
IIPOCTHIE peleHus. WHorpa
UCTIBITHIBACT CIIO’KHOCTH c
MIOJITOTOBKOM HEOOXOANMBIX
JOKyMEHTOB WJIH C  aHaJH30M
CJIOKHBIX CUTYallUH.

JIP, KII

Bormpocs! k
9K3aMeHy 26-
29

FC-2.1 Uccnenyer u
pa3pabartbiBaeT Oounpmme
s3pikoBele  Mozemu  (LLM) wm
JpyTHe MOJEIHN JJIs CHMBOJIBHBIX
JIAHHBIX

CTyneHT 3HakKOM C OCHOBHBIMH
MIPUHITUIIAMHA PabOTHI CHCTEM Ha 0ase
CHUMBOJILHOTO HCKYCCTBEHHOI'O
HWHTEJUIEKTa, MOXKET OOBSCHUTH, YTO
TaKkoe HEHWPO-CUMBOJIbHBIE
(bperiMBOpKH, Takue KaK
DeepProbLog wumum Neurosymbolic
Al Toolkit. Braageer 06a30BBIMH
HAaBBIKAMH WX [PUMCHCHHA W
HCIOJIb3YET TOTOBBIE HWHCTPYMEHTHI
JUISE  peIlieHus] TMPOCThIX  3ajad.
MoKeT caMOCTOSITEIBHO BBIITOIHUTD
MPOCTYIO 3ajayy, cienys

JIP, KII

Bomnpocsr k
sK3aMeny 24,
25,31-35




HHCTPYKLHMSAM, HO CTaJKHUBACTCS C
TPYyIHOCTSIMU IIpu pabore c Oosee
CIIO)KHBIMH CHCTEMaMHU WIH IPH HX
HacCTpOMKe.

O-1.2. Crocoben
npeoOpa3oBEIBATH

Heopmanm3oBaHHBlE U ciabo-
(dopManuzoBaHHbIE JaHHBIC

NpeanpusaTsA B CEMAaHTUYCCKUEC
CAVHUIIbI 0a3 3HaHui

Ymeer BpydHYIO 100aBIATH (haKTHI B
0a3y 3HaHWHA, WCIONB3yeT Oa30oBBIC
MIPOLEe Ty Bl peoOpa3oBaHus
JaHHBIX, HO O3TH  HPOUEIYpPbI
peann3oBaHbl 0€3 ydeTa CIIOXKHBIX
KeHCOB M aBTOMAaTH3allMU. 3HaHUA
OTPaHHWYEHBbI MPOCTHIMH TaOIULAMHU
U (UKCHPOBAaHHBIMU CTPYKTypaMH,
HEJIOCTaTOYHO BJIAJICET HaBBIKAMHU

HACTpPOUKH ABTOMATHYECKUX
npouenyp. IloHmMaeT OCHOBHBIE
TIPUHIATIIBI peoOpa3oBaHU

TaONMYHBIX TAaHHBIX B (DaKThI, yMEET
IPUMEHSTh TOTOBBIC INA0JIOHBI, HO
HE yMeeT CaMOCTOSTEJIBHO
pa3pabaTbIBaTh HOBBIE MTPOIEAYPHI.

JIP, KII

Bompocs! k
sK3aMeny 19,
25,31-35

XO0po1Io /324TEHO)

CoO0TBETCTBUE OCBOCHUSI KOMITETEHIIMH IIJIAHUPYEMBIM pe3ylbTaTaM 00y4YeHUs U KPUTEPUSIM UX OLICHUBAHHUS (OLICHKA:

Ha 0a30BOM YDPOBHE:

[1IK-4.1
METObI

YMeHue - NpUMEHATH
coopa u 00pabOTKH
mdpoBoro crena JUISL
TIOCTPOCHMSI W aHalmM3a Mojeneit
JIeITeIIbHOCTH YeJIOBEKa/TPYTIIbI

3HaeT pas3Hble MeToAbl  cbopa
JaHHBIX,  YMEET  HCIIOJIb30BATh
OCHOBHBIC UHCTPYMEHTBI  JUIS
00paboTKn u O0O0pabOTKH JaHHBIX
U(PPOBOro Clieaia, yMEET CTPOUTh U
AQHAIM3HPOBATh  OOJee  CIIOXKHBIC
MOJIeNH, UCIIOB30BATh
HUHCTPYMEHTBI aHaM3a JUISt
BBISBJICHUS ~ 3aKOHOMEPHOCTEH U
NAaTTePHOB,  yMeeT  NPUMEHAThH
KOMIUIEKCHBIE aJTOPUTMbI OYUCTKH,
BKJIIOYast 00e3TMunBaHue u
(bubTpanuo nryma, yMeeT
3¢ deKTHBHO HCTIOJIE30BaTh
COBPEMEHHbBIE CPEJICTBA XPAHEHUS U
nepenayd  JaHHBIX,  [TOHHUMaeT
NPUHOUIBL  O€30IIaCHOCTH, yMeeT
CO3/1aBaTh CIIOYKHBIE MOJIeIH
NOTOKOB JaHHBIX, HUCIOJIb30BATh HX
IUIsL aBTOMaTHYECKOT0 MOHUTOPHHIa
1 00pabOTKH TaHHBIX.

JIP, KII

Bomnpocs! k
sKk3ameHy 14,
30

IIK-4.2 HWHrerpauusi AaHHBIX B

HKC u HMHTEPIpETALMS
Pe3yIbTaTOB, IPOTHO3UPOBAHIE H
pEeKOMeH AN Ha OCHOBE
aHanmu3a

VYBepeHHO BIAJCET METOAAMH H
mporeccaMu  pa3pabOTKH  pelIeHui
Ha ©Oaze WNMU, ymeer pabotath c
OCHOBHBIMH mwiathopmMamMu u
TEXHOJIOTUSIMU Data Science,
HCIOJB3YET MHCTPYMeHTHI Python u
CTaHJapTHbHIE OMOMHOTEKH.
CriocoOeH BBIOpaTh  TOIXOJSIIHE
METOIBl  MAIIMHHOTO  OOydYeHWMs,
MMPOBOIUTHh aHAINW3 TPEOOBAHUN W
ONpPENEeNATh ~ METPUKH  OIICHKH.
T'0TOBHUT 1 pa3MeyaeT JaHHBIC, 3HAET

JIP, KIT

Bompocs! k
sKk3aMeny 1-35




OCHOBHBIC BBl  IPEICTaBICHHSI
JAHHBIX W KJIacCHU(UKAIUU 3a1ad
nn.

I[IK-4.3 CmocobeH mpoBecTH
OLIEHKY O3THYECKHX M MPABOBBIX
acmeKkToB paboThl ¢ UU(PPOBBIM
cIleIoM

YBepeHHO 3HAET KIIOYEBbIC TOHITUS
B IM(POBOH ITHKE W IIpaBe, yMeeT
HaxOJAUTh u AHAIIM3HPOBATD
STHYECKHE K MPABOBBIC ACICKTHI
OU(pPOBBIX TEXHOJOTHH, oOmamaer
HAaBBIKAMH OLICHKH CHTyalWid B
MPOU3BOACTBEHHON I XKU3HCHHOM
chepe. Moxer (HopMyIHpPOBATH
OCHOBHBIE NPOOJIEMHBIE BOIIPOCHI U
pa3pabatbiBaTh OPOTOTHUIIHBIC
MOAXOABl K  HMX  PCLICHHIO,
MOATOTABJINBATE 0a30BbIE [IPABOBBIC
U 9THYECKHE TOKYMEHTHL.

JIP, KIT

Bomnpocsr k
JK3aMeHy 26-
29

FC-2.1 Uccnenyer u
pa3pabarbiBacT OosnpIme
a3pIkOBBIe  Mogenun  (LLM) wu
JIPpyTHAE MOICIH IS CHMBOJIBHBIX
JTAaHHBIX

MIOHMMAeT
HPUHITUIIB] paboTsI Helpo-
CHMBOJIbHBIX CHCTEM, yMeeT
HCTIONB30BaTh TOTOBBIE (PPEHMBOPKHI
DeepProbLog u Neurosymbolic Al
Toolkit s MozenupoBaHUS H
pemeHns 3ajad. Obnanaer
HaBBIKAMHA MHTETpaLuH
HEHPOCETEBBIX METOI0B c
CHMBOJIMYECKUMH  (peiMBOpKaMHy,
criocobeH alanTHPOBATh
CYIIECTBYIOIIIME  pEIICHHS  MOA
HOBBIE 33/1a4d W ONTHMHU3HPOBATH
ux. MMeer omeIT caMOCTOSATENbHON
paboTBl W CIIOCOOGH  YECTHO
UHTEPIPETHPOBATh PE3YJIbTAThI.

CTymeHT  yBepeHHO

JIP, KII

Bompocs! k
JK3aMeny 24,
25,31-35

O-1.2.
npeoOpa3oBhIBATH
HeOpMan30BaHHBIE H  ciabo-
(bopmanuzoBaHHbIE JaHHbIC
NpEANpUsITAS B CEMaHTHYECKHUE
eIMHULIBI 0a3 3HAHUIT

Cnocoben

CamocToATeNbHO HCTIONB3YyeT
pa3paboTaHHbIE MPOLEAYPHI
ABTOMATHYECKOTO IPeoOpa3oBaHuUs
TaOJMMYHBIX JAaHHBIX B PAaKTHL. YMeeT
HACTpaWBaTh M  KOPPEKTHPOBATH
CYHIECTBYIOIIUE  MPOLEAYypHl  C
Y9eTOM  Pa3M4HBIX  CTPYKTYp
JMAHHBIX. MOXKET HHTErPUPOBATh
npeoOpa3oBaHHbIE JaHHBIE B 0a3y
3HaHUH, obecrnieunBas ux
aKTyaJIM3allMIo U NMOJHOTY. Braxeer
HABBIKAMU BBISIBJICHUS
0COOCHHOCTEH TaOIMYHBIX JaHHBIX U
ux mpeoOpa3oBaHus, 3HaeT
OCHOBHBIE aJITOPUTMBI, CIIOCOOEH
a3 exTrBHO KCIIOJIb30BaTh
CYLIECTBYIOIINE MHCTPYMEHTHl U
MIPOIIE Ty PHI.

JIP, KII

Bomnpocs! k
sKk3ameny 19,
25,31-35

OTJIMYHO /324TEHO)

CooTBeTCTBHE OCBOCHHUS KOMIIETEHIINI INTAHUPYEMBIM pe3yiIbTaTaM 00y4eHUsS U KPUTEPHSIM X OLIEHHBAHMUS (OIICHKA:

Ha NPOABHUHYTOM VYPOBHE:




IIK-4.1 YMmeHwe  NPUMEHSTH
Mmeronsl cbopa u  0OpabOTKH
¢ poBOTO ciena IUTS
IIOCTPOCHUS U aHajIu3a MOJeNel
JICSITEIBHOCTH Y€JI0BEKa/TPYIIITBI

3HaeT MeTonbl cOopa m 0OpaboOTKH
uugpoBoro crena, METO/IBI
MOCTPOEHUSI W aHalIu3a Mozenel
NEeSTeIbHOCTH  YeJIOBEKa/TPYTIIIEL,
AITOPUTMBI OYHUCTKH JTaHHBIX
IU(pPOBOroO ciena,
CICIHANTN3UPOBAaHHOE TPOTPaMMHOE
obecriedeHre A aHAIM3a NAHHBIX,
yMeeT NPUMCHSTh METOABI cOopa u
0o0paboTkn mmppoBOro ciena s
NOCTPOEHUSI W aHaIu3a Mozenel
NESITEIBHOCTH  YEJIOBEKAa/TPYIINEI,
BIIAJICCT HABBIKAMH HCIIOJH30BaHHUS
CpeICTBa XpaHCHHWS W Iepenadu
nHpopmanmu T paboOTHl  C
IU(PPOBBIM CIIEJIOM, MOJCITH IOTOKa
JAHHBIX JJI1 MOHUTOPHHTA TIpoIiecca
3arpysKu, 00e3mIYuBaHAS
MECPBUYHBIX HOaHHBIX, IPUMCHCHUSA
AITOPUTMOB ~ OYHCTKA  JaHHBIX
ouppoBOro  ciena, PUMEHEHHS
CIeHaTU3UPOBAHHOTO
OpOTPAMMHOTO  OOCCIICUCHHS ISt
aHaM3a TaHHBIX

JIP, KP

Bompocs! k
sK3aMeHy 14,
30

IIK-4.2 WHrerpauusi AaHHBIX B
HKC u HMHTEPIPETALMS
pe3yNbTaToB, MPOTHO3UPOBAHKUE U
pEeKOMEH AN Ha OCHOBE
aHaau3a

CTymeHT WMeeT  BCECTOPOHHHE
3HAaHWA O TIPUHIMIAX, CTaausX,
METONOoJIOTHSAX M Iuardopmax
paspabotku pemenuit Ha HU,
aKTHBHO HCIIONIB3YET COBPEMEHHEIC
UHCTPYMEHTBI,  TEXHOJOTMH  H
6ubnmorekn Data Science u Big
Data. VYwmeer mnpodeccroHaTBEHO
oA0MpaTh MOJIeNIN, HACTPanBaTh X,
IIPOBOAUTH Ty OOKMiA aHaJIN3
JaHHBIX M 3aJa4, OMNpeAeNsTh
KPUTEpUH KadecTBa M JOCTHIaTh
BBICOKHX pe3yIbTaToB
MoJieupoBaHua. Bmageer BceMu
aClieKTaMu  IOJTOTOBKH  JIaHHBIX,
MIOHUMAET CIEeMU(UKY Pa3THIHBIX
BUJIOB TMPEJCTABICHUS JaHHBIX MU
NMPUMEHSET WX HAa  MPaKTHKE.
CrnocobeH caMOCTOSITENIbHO HCKaTh,
AQHAIM3UPOBAaTh U  HUCIOJb30BaTh
OTKpPBIThIE HCTOYHHKH JAHHBIX, a
TaKKe pemars CJIOXKHBIE
npodeccuoHabHbIEC 3a/1a4H.

JIP, KP

Bompocs! k
sk3ameny 1-35

[IK-4.3 CmocobeH mpoBecTH
OIICHKY OJOTHYCCKUX U TIPABOBBIX
acTeKToB paboThl ¢ LU(PPOBBIM
cleoM

OOnagaer BCECTOPOHHUM 3HAHUEM
9THYECKUX M IPABOBBIX AaCHEKTOB
UU(pOBBIX  TEXHOJOTHH,  yMeer
TIOJTHO ¥ CAMOCTOSITEIbHO HAXOMUTB,
AHAIM3UPOBATh U HHTEPIIPETHPOBATh
CUTYal[Md C TOYKH 3PEHUs] ITHKU H
npaBa. CnocobeH BbIpabaThIBaTh
KOMIUIEKCHBIE PEIIECHUS] CIIOXKHBIX
9TMYECKMX W TMPaBOBBIX  3ajad,
TOTOBUT npodeccroHaNbHbIE

JIP, KP

Bompocs! k
9K3aMeHy 26-
29




JOKYMEHTBI M PEKOMEH[IallVH,
OPHEHTHPYETCSI B  COBPEMEHHOM
HOPMaTHUBHO-TIPABOBOM noue,
CHOCO0eH (hopMymHpoOBaTH u
3alIMIIATh COOCTBEHHBIE MOJIXO/IBI.

FC-2.1 Uccnenyer u
pa3pabartbiBacT OonpIme
s3pikoBBIe  Moxenn  (LLM) wu
JpyTHe MOJAEIH /sl CHMBOIBHBIX
JTAaHHBIX

CTyIeHT  TONHOCTBIO  BJajeeT
KOHLUENIMSAMH ¥ NPUHIUIAMHA
paboTHl HEHPO-CHMBOJIBHBIX CHCTEM
U yMeeT He TOJBKO HCIIOIb30BATh
TOTOBBIE ~ MHCTPYMEHTBI, HO U
pa3pabaThIBaTh COOCTBCHHBIC
KOMIIOHEHTBI WJIM PACIIMPEHHs AJI
DeepProbLog u Neurosymbolic Al
Toolkit. Ob6nanaer riryOoKuM
MIOHUMaHHEM TEOPETUYECKUX OCHOB,
MOXKET IPOSKTHPOBATH u
peau30BBIBATh WHHOBALUOHHBIE
peLIeHus], a TAK)Ke aHAJIM3UPOBATh UX
3¢ eKTUBHOCTD U CI0KHOCTB. [ 0TOB
JCTUTHCS 3HAHUSAMH U PYKOBOAMTD
NPOEKTaMU B 00JaCTH CHMBOJIHOTO
HCKYCCTBEHHOT'O HHTEILICKTA.

JIP, KP

Bomnpocs! k
9K3aMeHy 24,
25,31-35

O-1.2.
npeoOpa3oBbIBATH
Heopman3oBaHHble U ciabo-
(hopMann30BaHHbIC JTAaHHBIC
OPEANpUITAS B CEMaHTHYCCKHUEC
eMHUIIBI 0a3 3HaAHUI

Criocoben

CaMocTOsTeNnbHO pa3padaTbiBacT M
ONTHUMHU3UPYET HpOLEIyPHI
ABTOMATHYECKOT0 Ipeo0pa3oBaHus
TaONMYHBIX JAHHBIX B (aKThl 0a3bl
3HaHWH, YYUTHIBAs CIIOXKHBIC
CTPYKTYPBI u pa3HooOpa3ue
UCTOYHMKOB JaHHBIX. O0ecrieynBaeT
BBICOKYIO Ka4eCcTBO
ABTOMATU3MPOBAHHOIO HAIOJIHECHUS
0a3pl, BHEIPSET HOBBIE MOAXOABI U
QJITOPUTMBI, TMOBBILIAsI
ABTOMATHU3aLHUIO " TOYHOCTb.
I'nyOoko  MOHMMAaeT  NPUHIUIIGI
MOJICIMPOBAHUS JIAHHBIX,
ANTOPUTMBI MIPEOOpa30OBaHUs, yMeeT
pa3pabaTbIBaTh CIIOXKHBIC
ABTOMAaTHYECKHE MIPOLIEAYPHI,
HHTETPUPYET HOBBIE  HCTOYHUKH
JaHHBIX ¥ PACHIUPAET BO3MOXKHOCTH
CHCTEMBl [0  aBTOMAaTHYECKOMY
HAIOJIHEHHIO 6a3bl 3HAHUH.

JIP, KII

Bompocs! k
sK3ameny 19,
25,31-35

Tunosblie KOHTPOJIbHBIC 3aITaHUA UJIN HHBIE MaTE€pHUaJbl, HCOﬁXO}IPleIe AJIF OHEHKH

I[IpumepHasi KOHTpoOJIbHAsI padoTa 1o TemMe:

BBeneHue B MHTEIUIEKTYaIbHYIO MOAEP/KKY IPUHSTHS pEIICHUN

3ananmue 1.
Teoperuyeckne BONpPoOChI

3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPAKTEePHU3YIIIUX ITANbI
(opMupoBaHUs KOMIETEHIMH B poLiecce 0OCBOeHHsI 00Pa30BaTeILHOI NMPOrpaMMbl




a) OnuIurTe OCHOBHBIE MIArd MPU paboTe ¢ MHTEP(EHCOM CUCTEMBI ISl aHATTUTUYECKUX
BBIYMCIICHHM, BKJIFOYAs CO3/IaHUE MIEPEMEHHBIX, ONpeeieHne (PYHKINA 1 BBITOJHEHUE 0a30BbIX
onepanui.

0) OOBsicHUTE TPOIIeCC YNPOIICHUSI MATEMAaTUUYECKUX BBIPAKEHUM M KaK HCIOIb3YETCS
MIOJICTAHOBKA 3HAUCHHI NIEPEMEHHBIX JIJISl aHAJIM3a PE3yJIbTaTOB.

3ananmue 2.

IIpakTnyeckoe 3a1anue

a) CosmaiiTe B cucTreMe MepeMeHHy a = 3, Bepasute (ynkuuio f(x) = 2x + a,
MOJICTaBbTE 3HaYeHHUE a U Berauciute f(5).

6) Ilocrpoiire rpadpuk ¢ynknuu f(x) na wuarepane [0,10], wcmoms3ys cpeacrsa
BU3YaJIM3aIiu.

B) Ha 0CHOBE HECKOJIbKHX aHAJMTHYECKHX BBIYMCIICHUH co3laiiTe 0a3y 3HaHMM, KOTOpas
MO3BOJIUT aBTOMATHU3UPOBATh BHIBOBI TIO BEIOPAHHOM TEME.

IIpumepHbIe TecTOBBIE 3a1aHus 0 TeMe: «[IpencraBnenue 3HaHUN U PacCyKICHUN B
MHTEJUIEKTYyaJIbHBIX CUCTEMAX)

{Bompoc 1}

Kaxkas u3 mozeneit npencraBieHust 3HAHUH UCTOIb3YET CUCTeMy TpaBui tumna "Ecim —
T0"?

* a) CemanTH4ecKas

++ 6) [Iponykumonnas

* B) ®peiimoBas

{Bonpoc 2}

Yro onMchIBaeT ceMaHTHUECKas Mojielb B cuctemax MN?
+¢ a) BzaumocBsi3u Mex 1y o0bEKTaMU M UX CBOMCTBaMU
* 6) HaGop nmpaBun 1u1s paccykaeHui

* B) CTpyKTYypy JaHHBIX JUIsl XpaHEHUs (PaKTOB

{Bompoc 3}

B kakoil monenu 3HaHHMS OOBEKTHl U UX CBOWCTBA MpPEJCTaBICHBI B BHUIE (pEeiiMOB ¢
cioTamu?

* a) [IpogykuuonHas

+¢ 6) ®OpeiimoBas

* B) CemaHTHYeCKas

{Bompoc 4}

Kakoli aneMeHT JIoruku ucnonb3yercs i popmanuzanuu yreepxaeHuit «Ecian — to»?
+¢ a) Jloruka BbICKa3bIBaHU

* 0) Jloruka npenukaroB

* B) Heuérkas noruka

{Bompoc 5}

Y10 Takoe HEUETKHIT BEIBOJ B KOHTEKCTE HEUETKOM JIOTUKH ?

* a) BbIBOJI, OCHOBaHHBIN Ha KJIACCHYECKOM OyJIeBOM HCUHCICHHUH

+ 0) BBIBOJ C MCTIOIB30BAHUEM CTETICHEH MPUHAIIIEKHOCTH U HEUYETKMX MHOYKECTB
* B) [Iponiecc noka3arenbCcTBa yepe3 CTPOrue JOrH4eckue nmpaBuia

{Bompoc 6}
Korma mpeamodTuTebHO MPUMEHSITh MPOAYKIIMOHHYIO MOJENb JUIS IPEJICTaBICHHS
3HaHUK?



* a) [lyist onMcanusi CBOMCTB M OTHOIIEHUH 00BEKTOB
+e 6) Jl1s1 06paboTKM NMpaBUI U pacCy>kKACHUN O MpaBuiIaM "ecin — 10"
* B) Jlns1 mpecTaBiieHus HepapXuil OHITHI

{Bompoc 7}

Kak ocyiecTBisieTcss HeUeTKHM BBIBOJI B CUCTEME HEUETKON JTOTUKH?

* a) Uepes ycTaHOBIIEHUE TOYCUHBIX 3HAYCHHI U JIOTHUECKHUE OTepalluu

++ 6) Uepes ucnonp30BaHue CTENEHEN IPUHAUIEKHOCTU U arperaluio pe3yJbTaToB
* B) 3a CUET KJIACCUYECKUX JIOTHYECKHX OIEepaTOpPOB

{Bompoc 8}

Uro xapakTepusyeT CEMaHTUYECKYIO CeTh?

* a) MHOXECTBO MpaBwJI U (PaKTOB

++ 6) I'pad, rae y31a61 — OOBEKTHI, @ TyTH — OTHOILIEHHS MEXLy HUMHU
* B) CTpykTypa (hpeiiMOB U CIOTOB JIsl CBOMCTB OOBEKTOB

{Bompoc 9}

Kakas Mojienp my4diire Bcero moaxouT Il OTOOpaKeHUsT OHTOJIOTHIA U KapTHHAIIMOHHBIX
3HaHUI?

+e a) OpeitmoBasi MOJICIb

* 0) [IponykunoHHast MOJIEINb

* B) Jlornueckast Mmozeinb

{Bompoc 10}

Kakas mponenypa ucnonbp3yeTcsl IJs JOKa3aTeabCTBAa WM BBIBOJA HOBBIX 3HAHHM B
JIOTUKE BBICKA3bIBAHUI?

+e a) Pe3omornus

* 0) ['pagueHTHBIN CITyCK

* B) Q-00yueHue

MeToanyeckne peKOMeHAAUMH 10 OLEHMBAHMIO TeCTOBBIX 3aJaHUii: Ul
00BEKTHBHOH OI[EHKH MTPOXOXKICHHS TECTa PEKOMEH TyETCS HCIIOJIb30BaTh CIEIYIONIYTO IITKAIY:

* 10 mpaBUIBHBIX OTBETOB — 5 6aIOB (OTIMYHO)

* 8-9 npaBWIBHBIX OTBETOB — 4 Oauia (XOpoIo)

* 5-7 npaBUJIBHBIX OTBETOB — 3 Oaia (yI0BIETBOPUTEIHHO)

* MEHee 5 MpaBUWIbHBIX OTBETOB — 2 Oasuia (HeyAOBJIETBOPUTEIHHO)

B pe3ysbTarte CTyaeHT MOJY4HUT:

- Hasbiku pabotsl ¢ MmaremMatuyeckum coprom (MATLAB)
- Ilonmmanwue, kak 6a30BbIe MeTOIbI MpuMeHstoTcs B U
- Bo3MoxHOCTh mepelTu K 00siee CT0KHBIM TEMaM.

33‘IeTHO-3K3aMeHaHI/IOHHLIe MaTepuaJbl 1Js l'lpOMe)KYTO‘-lHOﬁ aTTeCTAallMu

IIpuMepHBIH NepedYeHb BONPOCOB /ISl JK3aMeHa

Bonpocsl 3k3amena Ilepeyenn
KOMITeTEeHI U
(yactu
KOMIIeTCHIIUH
1. Tlonsatue cucrem nojaepxku npunsatus pemenuit (CIIIP). Ux | 11K-4.1, ITK-4.2
pOJIb B COBPEMEHHOMN MHKEHEPHOM ACATEIHHOCTH.




2. llepeuucnure OCHOBHBIE KOMIIOHEHTBl HWHTEIUIEKTYaIbHbIX
CUCTEM TOJICPKKU IPUHSATHS PEIICHUH.

I1K-4.1, IIK-4.2

3. IlpeumymectBa wucnonb3oBanus CIIIP no cpasnenuto c | [IK-4.1, I1K-4.2
TPaJAUIIMOHHBIMUA METOJAAMH IPUHSITHUS PEIICHUN.

4. Poub naHHBIX 1 3HaHUH B co3ganuu 3 dextuBabix CIIIIP. I1IK-4.1, I1IK-4.2

5. OcHOBHBIE 3Tallbl CO3AAHUSI CUCTEMBI MOACPKKH PELICHUH. [1K-4.2

6. MeTto noucKa ¢ UCMOJIb30BAHUEM JIEPEBHEB PEIICHUI. [1K-4.2

7. OCHOBHBIE aQITOPUTMbI IOHMCKA C H3BPUCTUKON B 3amgayax | [1K-4.2
MIPUHSTUS PELICHU.

8. Meroas! ontuMuzaiuu U ux npumenenue B CIIITP [1K-4.2

9. Tlogxonmbl K NPUHATUIO PEIICHUN MNpUMEHSAIOTCA B ycioBusx | [1K-4.2
HEUYETKOCTU U HEONPEICICHHOCTH.

10. IIpumeHeHrEe METOAOB aHAIN3a YyBCTBUTEIbHOCTU JUIsl oueHku | [1K-4.2
KauyecTBa PEIICHUMN.

11. Tunel npeacTaBlIeHUs 3HAHWHM B HHTEIUICKTYalbHBIX cucTeMax. | I1K-4.2

12. OtnuuurenbHble OPU3HAKKM JIOTHYECKMX U cUMBOJIbHBIX | [IK-4.2
METOJIOB MPEICTABICHUS 3HAHUM.

13. Tlonatne paccykaeHuid B OKcHepTHbIX cucremax u  ux | [1K-4.2
peauzanusi.

14. IloHsATHE OHTONOTHI M X POJIb B UHTCIUICKTYanbHBIX cucTemax. | I1K-4.2

15. Meroasl aBTOMaTHYECKOTO BhIBOJA, MpUMEHsAeMbIe B cucTemax | [1K-4.2
3HAHUS

16. OcHoBHBIE BUIBI MAlIMHHOTO oOyueHus. Mx oOmme ueptol u | [1K-4.2
OTJINYHE.

17. llpumenenne Merona oOyudeHus ¢ yuurenem B 3agadax | [IK-4.2
MOA/ICPKKH IIPUHATHSI pEUICHUM.

18. IIpumenenuss meroma oOyueHuss 0Oe3 yuurens B 3anadax | [1K-4.2
TIOJICPKKH MPUHATHSI PEIICHUMH.

19. Ponb HEWpOHHBIX CET€l B MHTEIUIEKTyalbHBIX cuctemax, ux | [1K-4.2, O-1.2
MIPUMEHEHHE.

20. MeTpuku, WHCHONB3yeMble MJisi OIEHKM KaudecTtBa wmoaenu | [1K-4.2
MaIIMHHOTO O0YYEHHUS.

21. Ilepeuncaure nomyispHble miaarGopMel U UHCTpyMeHTHl s | [1K-4.2
CO3JaHusl CUCTEM NONJEPKKM pemeHnid. IlpuBenure MX Kparkoe
ONMCaHHUE.

22. OcobeHHoCTH UHCTPYMEHTOB JUISE paspabotku | [1K-4.2
HMHTEJUICKTYQJIbHBIX CUCTEM.

23. IlpumeHeHHE A3BIKOB MporpaMMmupoBanus (Hanpumep, Python) | I1K-4.2
npu coznanuu CIIITP.

24. Ponp  Oubmuorex  Data  Science  mpu  paspaborke | [1K-4.2, FC-2.1

HMHTCIJICKTYAJIbHBIX CUCTCM.

25. Ilnardopmbl, UCMONB3yeMbI€ [JIsi WHTETpAIlMd CUCTEM Ha
OCHOBE HEMPOCETEN M CUMBOJIBHBIX METOJIOB.

[1K-4.2, FC-2.1, O-
1.2

26. IloHATHE HEUCTKUX OPOAYKIMOHHBIX CUCTCM U MX ITOCTPOCHHUC.

I1K-4.2, 11K-4.3

27. IlpumeHeHne HEYETKUX NPOAYKIMOHHBIX CUCTEM.

MK-4.2, TIK-4.3

28. CX0ACTBO M OTJIMYME OOBIYHBIX UM HEUETKUX MPOTYyKIMOHHBIX
CHCTEM.

MK-4.2, TIK-4.3

29. Pemienue 3amad ¢ HEONMPEAEIEHHOCTh C MOMONIBIO HEYETKHX
CHCTEM.

MK-4.2, TIK-4.3

30. HpI/IMepLI MPAKTUICCKOTO MPUMCHCHUA HCUYCTKUX
IMPOAYKIIMOHHEIX CUCTEM.

I1K-4.1, I1K-4.2,
I1K-4.3

31. [lonsTne rubpuaHbix cucteM. Helipo-HedeTkue cuCTEMBI.

[IK-4.2, FC-2.1, O-
1.2




32. IlpeumymiectBa jnaloT KoMOuHMpoBaHHBIe Hewerkue W | [IK-4.2, FC-2.1, O-
HEHpPOCETEeBbIC MOJIXO/IbI. 1.2

33. OcobeHHOCTH MHTErpanuu Helpocereil u Heuetkux cucreM B | [IK-4.2, FC-2.1, O-
paMKax OJIHOM MOJICJIN. 1.2

34. IIpumepsnl HCMOJIb30BaHUS TUOPUTHBIX CHUCTEM B | [IK-4.2, FC-2.1, O-
HMHTEJUICKTYAJIbHOM NOJJICPIKKE PEILICHUN. 1.2

35. OcHoBHbIe dTambl pazpaboTku U TectupoBanus cuctemsl | [1K-4.2, FC-2.1, O-
MOIICPIKKH PEIICHHMIA. 1.2

4.2 MeToanuyecKkue MaTepuaJbl, onpeae/siomye Npoueaypbl OueHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIUMX JTAMNbI
(popMupoBanus KOMIETEHIIM A

Memoouueckue pekomenoayuu, onpeoenaruiue npoyeoypsl OUeHUBAHUA Omeema Ha
IK3amene:

[IIkana olleHWBaHUS SK3aMEHA:

«Omauunoy: NeMOHCTpaus TITyOOKOro aHanu3a MU(POBBIX CIENOB C HMCIOIH30BAHUEM
COBPEMEHHBIX MOJeNiel U TOIX00B, BBIABICHUE 3aKOHOMEPHOCTEH, TOUHOE OMMCAaHUE METOIOB
MIPOTHO3UPOBAHUS MTOBEICHUS, CPOPMYITHUPOBAHBI TPAKTUUECKUE PEKOMEHAAINH, JOKa3aTeIbHas
aprymMeHTanus; TIIyOOKH aHajdn3 COBPEMEHHBIX TNEepPeOBbIX MOJeNeH, KPUTHYECKOe HX
u3ydeHue, paboTa C HOBBIMH KOHIEHIUSAMHU ((PHPOMIBI, TEHEPATUBHBIE MOJICIH), MPUBOIUT
COOCTBEHHBIE UJICU WM MPEI0KEHUS TI0 PA3BUTHUIO; IPEIIOKEHBI HOBBIC UJIEH, IPOBEACH aHATIU3
COBPEMEHHBIX CHCTEM, OIPECIICHbl BEPOATHBIC HAIpPaBICHUS PAa3BUTUS, €CTh OILIEHKA HX
MPUMEHUMOCTH.

«Xopowio»: aHaNU3 NPOBEAECH MOJAPOOHO, €CTh NMOHMMAaHWE MOJENEeH U METOJAOB, €CTh
IpPUMEphl BBIABICHHBIX 3aKOHOMEPHOCTEH, €cTh O0OBbACHEHHE BHIOOpPa METOMOB; XOpollee
U3JI0KEHUE CYIIECTBYIOMIMX MOJIENCH, €CTh MOHMMaHUE METOOB, MO KpailHEeH Mepe, OJIHOTO
UCCIICIOBAHMSI WJIM KIIOYEBOTO TpyJda; 3HAHHE aKTyaJbHBIX CHCTEM, NIpOBEJAeHa HX
XapaKTEPUCTUKA, €CTh TUIOTE3BI 110 PA3BUTHIO.

«Y00811eMEOpUMENILHO»: aHATN3 TTOBEPXHOCTHBIN, €CTh 00IUe 3aMeYaHHs 0 MOJEISM,
€CTh ONHCAaHUE HEKOTOPHIX CBS3EH, HEIOCTATOYHO JACTAIIbHOE OOBSICHEHHE MPOTHO3UPOBAHUS,
MOBEPXHOCTHOE OMHUCaHWe MOJeNel, OrpaHHYeHHe paMKaMd Yy4eOHBIX MaTepHalioB,
HEJ0CTAaTOYHO MPUMEPOB; ONKCaHuE 0a30BbIX CUCTEM 0€3 aHaIM3a NepCHEeKTUB.

«HEYO0811em8OPUMeENbHO»: OTCYTCTBHE CHCTEMHOTO aHaiHu3a, HeIOCTATOYHBIH ypOBEHBb
MOHUMAaHUs, OTCYTCTBUE MPUMEPOB WM TMPUMEHEHUSI MOJIENH; OTCYTCTBHE aHAIN3a, HETIOITHOE
WIM HETpaBUIbHOE M3JI0KEHHE TEeMbI; OTCYTCTBHE WM HCKaXeHHEe WHGOpMAIluU, HEMOIHBIN
pazbop TeMBI.

Memoouueckue  pexomenoayuu,  onpeoensalouiue - NPOUEOypvl  OUEHUBAHUA
nabopamopuvlx pabom:

O1eHKa 3aBUCUT OT:
- KauectBa peanu3zaunu (paboTocrocoOHOCTh K011, 3PPEKTUBHOCTD )
- AHaJau3a pe3yJbTAaTOB (MHTEPIpPETALUsl, CPABHEHUE METOOB)
- OdopmieHHsI H OTYETHOCTH (YETKOCTh, COOTBETCTBUE CTaHIApPTaM)

Yposennb TpebdoBanus

Teopernueckast noaroroska (20%)

Iloporossiii (3/5) [IpuBenensr 6a30Bbie PopMyIIbl, HO 0€3 TITyOOKOTO OOBSICHEHHUS.




ba3oBblii (4/5) Jlano o00ocHOBaHUE BEIOPAaHHBIX METO/IO0B, CCHUIKM HA HCTOYHUKH.

IpoaBunyThlii (5/5) | CpaBHeHUE aJbTEPHATUBHBIX MOAX00B, KPUTHKA OTPAaHUYCHUI.

IIpakTyeckas peaausanus (40%)

Iloporossiii (3/5) Kox pabotaet, HO 6€3 00pabOTKH OIMIMOOK U ONTUMHU3AIIIH.

ba3oBnblii (4/5) YucThlil KOJI ¢ KOMMEHTApUsIMU, TECTAMHU U BU3yaIu3alueH.

Hcnonn3oBanue BCKTOPHBIX onepaunﬁ, CpaBHCHHE HECKOJIBKUX

IIpoaBuHyTHIi (5/5) METOMOB

Anaau3 pe3yabtatoB (30%)

IMoporoshslii (3/5) [Ipocteie rpadukn 6€3 HHTEPIIPETAIIUH.

Ba3oBbiii (4/5) CpaBHEHHE C TEOPETHUECKUMHU OXKHIaHUSIMHU

[IpoaBunyThIii (5/5) | AHanu3 BIUSHUA THIEPIAPAMETPOB, CTATUCTUYECKHE BBIBOIBL.

Od¢opmiienue ordera (10%)

Iloporosneiii (3/5) EcTth BBeneHue, KO 1 BBIBOKI.

Bba3oBbiii (4/5) CTpyKTypHUpOBaHHBIN OTYET ¢ rpaduKaMu U TabJIUIAMH.

MponsumyTsii (5/5) LaTeX-noxymenT uiu Jupyter Notebook ¢ MHTEpaKTHBHBIMU

BU3YaJIN3aLUsIMU.
IIIxana oneHUBaHUsA
YpoBeHb
baun CooTBeTcTBHE KPUTEPUSIM
BBINOJIHCHU S

Bce xputepun BBIITOIHEHBI HA BBICOKOM YPOBHE +

5 (OTiuuHOo IIponBuHYTHINA
( ) POABHHY WHHOBAIMH.

4 (Xopomio) | ba3oBbrit [TonHOE cooTBeTCTBUE O€3 CEPHE3HBIX HEJIOUETOB.

MunuManbHbIE TpC6OBaHI/ISI BBIITIOJIHCHEBI, HO €CTh

3 (Y oosi. IToporoBselit
Va ) p HEIOYETHI.

2 (Heyn.) Hwxe nopora Kputnueckue ommOku B TEOpUU/TIPAKTHKE.

4.3 MeToan4eckue yKa3aHusi 110 OPraHu3anuu J1adopaTopHbIX padoT o AUCHHUIINHE
" TexHOJIOTMM HHTEJIEKTYAJIbHOH MOJAEPKKHM NIPUHATHS PELICHU U yrnpasjeHus "



1. O6mue cBeneHust
Oopa3zoBartenbHast nporpamma: «VICKyCCTBEHHbBI MHTEJUICKT U aHAJIUTUKA TAHHBIX)»
JucunmimHa: «TeXHONOruM MHTEIUIEKTYalbHOM NOMIEPKKU IMPHUHATUS PELIEHUNW U
YIpaBICHUS
Bun odecneyenusi: [Iposenenue 1abopatopHbIX paboT
YciaoBusi npuMeHEeHHS:
J1st yCHenHOro BEIMOJIHEHHSI TJa00paTOPHBIX PabOT HEOOXOIMMO 00ECTICUHTH:
1) IIporpammHoe oOecniedeHue:
- MATLAB (c Toolboxes: Deep Learning Toolbox, Image Processing Toolbox,
Reinforcement Learning Toolbox, Computer Vision Toolbox, Text Analytics
Toolbox, Pre-trained models, Fuzzy Logic Designer, Neuro Fuzzy Designer)
- Maple (111 CHMBOJIBHBIX BBIYUCIICHUI )
- Python (c 6ubnuorekamu: NumPy, SciPy, SymPy, TensorFlow/PyTorch, Hugging
Face Transformers, OpenCV, PIL / Pillow, langchain, prompt toolkit, Pre-trained
monenu, scikit-fuzzy/ PyFuzzy/ FuzzyLlite, neuro-fuzzy, PyCognitveFuzzy,
SciPy, PyODE/SciPy.integrate.ode)
- Jupyter Notebook / Google Colab (mnst materpamuu Python u MATLAB), Docker
(151 KOHTeMHepu3aluu TPOEKTOB U o0ecreueHus BocrpousBoaumoctu), Git (s
KOHTPOJISI BEpCUN U COBMECTHON pabOThI).
2) AnmapartHoe o0ecriedeHue:
- Kommerotepsr ¢ OC Windows/Linux, nomnepxusatone MATLAB u Python
- JHocratounsie Bbruuciautenbuoie pecypesl  (CPU/GPU)  ans  pabGotel ¢
HEWPOCETEBBIMU MOEIISIMU
3) Oobaauynas uHpacTpyKTypa (ONUMOHAIBHO):
- Hoctyn Kk MATLAB Online / Maple Cloud
- Google Colab Pro / Kaggle nisa pabotst ¢ GPU

2. lenu, 3a1a4M M 05KUAEMbIe Pe3YJIbTATHI BBINOJHEHHS J1a00paTOPHBIX PadoT

2.1. O6ocHoBaHHME HEOOXOAMMOCTH J1a0OPATOPHBIX padoT

JIaGopatopHble pabOThl B JAHHOM JUCHUIUIMHE HEOOXOAUMBI, TOCKOJIBKY:

a) IlpakTnueckass HanpasJjeHHocTh: HelipocereBoe MonenupoBaHue TpeOyeT He
TOJIbKO TEOPETHYECKUX 3HAHWH, HO W HaBBIKOB paboThl ¢ nHcTpyMeHTamu (MATLAB, Maple,
Python).

b) dopMHupoOBaHMEe MH/KCHEPHOro MbINUIeHHs: CTyJEHTBl  y4arcs INPUMEHSTH
MaTeMaThyeckrue MeTo bl (AudQepeHnanbHble ypaBHeH!sI, ONTUMU3ALNSL, TUHEHHas anredpa) B
peanbHbIX 3anayax M.

¢) loaroroBka Kk peajbHbIM NpoekTam: Pabota ¢ ruOpuIHBIMA MOJETSIMU (HEUETKO-
HelpoceTeBble METO/1bI) Pa3BUBAET HABBIKH, BOCTPEOOBAaHHBIEC B MHYCTPHUU.

2.2. 3agauu 1a00paTOPHBIX padoT

1. OcBoeHMe MHCTPYMEHTOB:

- PabGora c unteppeiicom MATLAB/Maple/Python.
- ABTOMaTH3a1Us CUMBOJIbHBIX BBIUYMCIIEHUH.
2. IIpuMeHeHne MaTeMaTHYeCKUX METONA0B:
- Meronpl penieHUs HeYeTKUX TU(depeHINaTIbHbIX YPaBHEHUH.
- OnTuMu3anMOHHBIE METOBI U TEOPHS PEIICHUH.
- Teopus HEUETKMX MHOKECTB M HEUETKAs JIOTHKA.
- CraructudecKkue U BepOsITHOCTHBIE METO/IbI B COYETAHUN C HEUETKUMH MOJIEIISIMHU.

3. HNuTerpanusi MeToa0B:

— KOMOWHHUpPOBaHHME METOJIOB HEUETKOW JIOTMKM W HEWPOCETEeBBIX MOjeNeH st
MOBBILICHUS] TOYHOCTH U aJJalITUBHOCTU CUCTEMBI;



— UHTErpanusi KOTHUTUBHBIX KapT M METOAOB ONTHUMHU3ALUHU Ui TOCTPOCHUS
CIICHApHEB U aHAJM3a BAPUAHTOB PEIICHUI;

— HCIIOJIb30BAHUE CTATUCTUYECKUX METOJ0B COBMECTHO C HEUETKMMHM MOJIEISIMU JUISI
MOBBILICHUS YCTOMYUBOCTU U HA/IKHOCTHU PELLICHUII;

— aBTOMAaTH3alui0 00pabOTKU JaHHBIX U MOAETUPOBAHUS JUHAMUYECKUX CHUCTEM C
HEYETKMMH XapaKTePUCTUKAMHU.

2.3. OxknjaemMple pe3yJibTaThl
[Tocne BbImoNHEHUS Ta00PATOPHBIX PadOT CTYACHTHI CMOTYT:

— TpuoOpeTeHHEe HABBIKOB OOBEAMHEHHS pa3IMYHBIX METOJOB W MOJENeH st
CO3aHMSI KOMITJIEKCHBIX CHCTEM MOJICPKKU MPUHITHS PEIICHUM;

— pa3BUTHE KOMIIETEHIIMA MO paboTe C HEUYETKOW JIOTMKOH, HEWPOCETEBBIMH
TEXHOJIOTUSIMH, KOTHUTHBHBIMH KapTaMy U METOJIaMH ONITUMU3AIIH;

— IIOHMMAaHHE MPOLECCOB MHTETPALMU PA3IUYHBIX METOAOB M UX NPUMEHEHUS K
peaslbHbIM 33/1a4aM YIIPaBJICHUS U IPUHATUS PELICHU;

— (opmupoBaHuEe yMEHHs aHAIU3UPOBATh U MOJEIHPOBATH CIOXKHBIE CHCTEMBI,
YUUTHIBAIOIINE HEOMPEEIIEHHOCTh U MHOTOBAPUAHTHOCTD JJAHHBIX;

— pa3BUTHE HABBHIKOB B O0JIACTM aBTOMAaTH3alUM OOpPaOOTKM OONBIIMX JTaHHBIX,
MOJICIIUPOBAHMS M CIIEHAPHOTO aHaiW3a JJs TNOBBIMEHHUS 3()(QEKTHBHOCTH yIpPaBICHYECKHX
pelIeHU.

2.4. Yto Heo0X0AUMO VISl peajiu3aluu J1adopaTopHbIX padoT?
1) MeTromuueckne MaTepPUAJIbI:
- IlomaroBsle HHCTPYKLNH 110 KaXKIOU TEME.
- IIpumepsr koga (MATLAB/Python).
2) TexHuueckas mogaepxKKa:
- Hacrpoiika I1O Ha komnbproTEpax.
- Hoctyn k 061a4uHbIM pecypcam (Ipyu HEOOXOTUMOCTH).
3) KoHTpoJIb BbINIOJTHEHUS:
- Ortuetsl MO KaX10M padoTe.
- ABTomaTHueckas npoepka (ecsiu ucnonbdyrorcs Jupyter/Colab).

JIaGopatopHble pabOThl B JAHHOM JUCLUIUIMHE TIO3BOJIIOT CTYAEHTaM MepeTH oT
TeOpMH K NMPAKTHKe, OCBOUB KJIIOYEBbIE MHCTPYMEHTHI HEHPOCETEBOr0 MOJAEIUPOBAHUA. ITO
bopMHpyeT HABbIKH, HeoOXoauMBble s padoTrsl B o0gactu MM, BkiIOYas CHUMBOJIBHBIE
BBIUMCJICHMS], ONTUMH3ALNIO U THOPUHOE MOJIETUPOBAHHE.

®opmar:

. Kaxnas pabota BKIIOUAET TEOPEeTHYECKYI0 CIPABKY, OLIAr0BOe PYKOBOACTBO
U 3aaHHS IS CAMOCTOSATEIbHOI0 BBINIOJTHEHMS.

. Pexomenyercs coueTaHue HHAMBHAYAJIbHON 1 rpynnoBoii padoTel (0cOOEHHO
B 3aa4ax OIITUMHU3AIINU 1 FI/I6pI/I)1HOFO MO)IGJIHpOBaHI/IS{).

Takum 00pa3oM, MperIoKEHHBIH IUIaH J1IAOOPaTOPHBIX pPabOT OOECTeYUT CHCTeMHbIH
nmoaxoa K oﬁyqenmo U IOATOTOBHUT CTYACHTOB K PCIICHUIO PCAJIbHBIX 3adad B o0Ojactu
HEHUPOCETEBOI0 MOJIEIUPOBAHUS.

3. ITopsinok peaau3anuu J1a060paTOPHbIX padoT

3.1.

Tema 1: BBeaeHue B MHTEICKTYAIbHYIO NOACPKKY NPUHATHS PelIeHU

Hean: Hayunthest pabotate ¢ unrepdeiicom MATLAB, Maple u Python, BeimosnHATh
0a30BbI€ U CUMBOJIbHBIE BHIYUCIICHHUSI.

IHomaroBast MHHCTPYKIUSA:

1. 3HakoMcTBO ¢ UHTep(eiicoM U 6a30BBLIMU ONEPANUSIMH

a. MATLAB



* Otkpoiite MATLAB u co3naiiTe HOBbIN CKPHIIT.

» O0BsBUTE IEpeMeHHbIe 'a = 5;", b = 10;".

* Brimonnurte 6a3oBble apupMETHUECKHUE OMEpaluu: CyMMa, Pa3HOCTb, IPOU3BEICHUE,
JIEJIEHHUE.

* Coznarite pynkmuto f(x) = x*2 + 3*x + 1°. [IpoeppTe e€ paboTy Ha pa3TUUHBIX
3HAYCHHUSX.

b. Maple

* B Maple BoimonHuTe 00BsIBIICHHE TEPEMEHHBIX: "a :=5:" u 'b := 10:".

* Pacumnraiite BeipakeHus: ‘a+b’, "a*2’, “sin(b)".

* Co3paiiTe (yHKIMIO M YIIPOCTHTE BBIpAXKEHHUE: expr := (X2 + 2*x + 1); simplify(expr);’.

¢. Python

* B cpene Python (mampumep, B Jupyter Notebook) ummoprupyiite 6ubmuoreku ‘numpy
U sympy .

* O0bsaBUTE IEpeMenHbIe a=5", 'b=10".

* BrinonnuTe apudmMernyeckie onepanuu.

* O0bsBuTE QyHKIMIO ¢ nomoueko def f(x): return x**2 + 3*x + 1.

* BrinonHuTe ynpoieHue BoipakeHus X2 + 2*x + 17 ¢ momoripio Sympy.

2. AHAINTHYEeCKH e BHIYHCIEHHUS U YIIPOlleHUe BbIPpaKeHu i

* B BEIOpaHHO# cpesie ynpocTUTe BelpakeHue (X+1)"2" Win aHaJIOTrHYHOE.

* BrImoyiHUTE TIOJICTAHOBKY IEPEMEHHBIX: MOCTaBbTe a=2", 'b=3" B PpyHkmmro "f(x)".

3. Co3nanue 0a3b1 3HAHMI

 Coznaiite Tabnuiy (Hampumep, B Excel wim uepe3 DataFrame B Python) ¢ ocHOBHBIMU
napaMeTpaMy U pe3yJbTaTaMH BHIYHCICHUH.

* OnuImuMTe MOJICb JAHHBIX, BKIIIOUYAIONIYIO TIEpEMEHHBIC, (YHKINH, PE3yIbTATHI.

4. Buzyanuzanus pe3yJibTaTOB

* [Toctpoiite rpaduk ¢pynkmmu f(x)' Ha BeIOpanHO# mnardopme (Matlab, Maple, Python).

* [IpounmrocTpupyiTe 3aBUCUMOCTD PE3YJITATOB OT U3MEHEHUS BXOIHBIX TapaMeTPOB.

S. IIpuMeHeHue HelipoceTei

* B Python ucnons3yiite 6ubanorexy 'scikit-learn’ nim “keras'.

* IlocTpoiiTe NPOCTYI0O HEUPOHHYIO CeTh (Hampumep, [UIsl MPOTHO3UPOBAHUS WIIU
KJ1acCU(UKALINN ).

* OOyuuTe MOJENs Ha MPOCTOM JaTaceTe, Hampumep, (PyHKIUSX WM JaHHBIX U3 0a3bl
3HaHUM.

* [IpontrocTpupyiTe pe3ybTar nIpeacKa3aHusl.

Tema 2: Metoabl noucKa ¥ NIPUHATHS pellieHU I

JlaGopatopHas padora Ne 2: [IpumeHneHune cxembl BHIOOpa ONTUMAJILHON allbTePHATHBBI
JUTsl 0OOCHOBAHUS PELICHMS.

Keiic «IIpumeHnenne cxembl BbIOOpa ONTUMAIbHOW adbTEPHATUBBI ISl OOOCHOBAHUS
penieHus (HanpuMep, BIOOP KPEeIUTHON MPOrpaMMbl UJTM MHBECTIIPOEKTA B OaHKE)»

3amava: [locTpouTh cxeMy BBIOOpa ONTHUMAIbHONW KPEAUTHOW WM HHBECTHUIIMOHHOMN
CTpaTeruu.

WuctpymenTsl: Python (scikit-learn, pandas).

Onucanue: Ha OCHOBE Habopa KpUTepUeEB (PUCKU, MPUOBUIBHOCTD, JTUKBUIHOCTD, BPEMS
BO3Bpara) pazpaboTaTh MOJEb MHOXKECTBEHHOTI'0 KpuTepuansHoro aHanm3a (MKA) ¢ nmomorrsio
METO/Ia TMOAJIEMEHTHBIX KpuTepueB. [IpoBecTu cpaBHEHHE U BHIOPATh ONTUMAIbHYIO CTPATErHIO
MOJIEP)KKH KITMeHTa 1 npoekta CoepbaHka.

OcobenHoctu: BxitoueHue NaHHBIX MO TOPTQEN0 aKTUBOB 0OaHKa, MOJAEIUPOBAaHUE
AIbTEPHATUBHBIX PELICHUM.

JlabopaTopunasi padora Ne 3: IIpumeHeHne MeTOJa NMApHBIX CPABHEHUM [UISl OLIEHKH
LEHHOCTHBIX OpUEHTAIMN TOTEHIINAILHOTO pabOTHUKA



Keiic: «IIpumeHenrne MeTo1a TapHbIX CPABHEHUM 11 OIEHKH IIEHHOCTHBIX OpUECHTAIUN
noTeHIHaIbHoro padotHuka (s AVA Group)»

3anaya: IlocTtpouTh MoOJENb OIEHKM KaHAUAATYyp IO LIEHHOCTHBIM OPHEHTALUIM
(orepaTUBHOCTD, HAJE)KHOCTh, MHHOBALIMOHHOCTH M T.JI.) YepPE3 METOJ MapHbIX CPABHEHUI.

HNuctpymenTtsi: Python (pandas, NumPy, scikit-learn).

Omnucanue: Co3narh TaOMUIy MAapHBIX CPABHEHUH Ui HECKOJBKUX IPETCHJICHTOB,
OTIpEeIeNIUTh BECOBbIE KOA(D(PUIMEHTHI KaXKIOT0 KPUTEPUS U MOJYUUTh PEUTHUHT COTPYIHUKOB.
Ucnons3zoBare AHP wim aHanoruyHeiii METO/I.

JlaGopaTtopHas padora Ne 4: MHOrOKpUTEpUAIBbHBINA BEIOOP METOZOM PAHKUPOBAHUSA U
METO/I0M HEYETKOM CBEPTKH MOKa3aTeIeH.

Ketic: «MHorokpuTepuaabHblii BEIOOp METOAOM pPAaH)XKUPOBAHUS M METOJIOM HEYETKOMN
CBEPTKHU IOKa3aTesen»

3amauda: Onenka npoekToB (s Coepdanka unn AVA Group) 0 MHOKECTBY KPUTEPHEB
(3aTpatsbl, JOXOAHOCTb, PUCK, COLIUAILHOE BO3/IEHCTBHE).

WuctpymenTst: Python (sklearn, pandas).

Onucanue: VMiaeMeHTHpOBaTH METOZ TONCHCAa WM AaHAJIOTMYHBIE Kak METoJ
PaHXXHUpPOBAHUS, a TaKXKE — HEYETKYI0 CBEPTKY JUISl OLEHKH M PaHXKUPOBAHUS albTEPHATUB.
Co3zziaTh CpaBHUTEIIBHBIN aHAIN3.

JlaGoparopuasi padora Ne 5: [loctpoeHue nepeBa peiieHu.

Ketic: «IlocTpouThs AepeBO NPUHATHS PEIICHUH IO BBIAAYe KPEIUTOB WIH IMOAO0PY
IIPOEKTOBY

3anava: IlocTpouTh AepeBO NMPHUHATHS pELIEHUH O BblAaue KPEAWTOB WM MOAO0PY
IIPOEKTOB C YYETOM PUCKOB, IIEPCIIEKTUB, 3aTparT.

* UnctpymenTsl: Python (scikit-learn).

* Onucanue: Mcnonb3oBate DataFrame AaHHBIX KIMEHTOB WM MPOEKTOB, MOCTPOUTH
JIEPEBO peIIeHUH, BU3yaTu3upoBath ero. Caenats BEIBOJ O Hanbosiee JOOPOTHBIX BapHaHTaxX.

JlaGopaTopHas padora Ne 6: [IpunsaTue pemeHuii B yCIOBUAX PHUCKA.

Keiic: «Ananu3 noptdens HHBECTHIIMI OaHKa»

3amaua: I[lpoanamusupoBarh mMOpTHETs HHBECTUIMNA OaHKa TOJ PHUCKaMU pPa3HbBIX
CIIeHapHeB (HarpuMep, CTPECC-TECTHI).

Wuctpymentsi: MATLAB wnu Python (NumPy, SciPy).

Onucanue: MojenupoBaTh BEpOSTHOCTHBIE CLIEHAPUH, C MOMOIIbI0 MaTeMaTH4YECKOTO
MOJICITMPOBAHMSI OTIPEACTUTh ONTUMAIIBHYIO CTPATETHIO YIIPABIICHUS PUCKAMH.

JlabopaTopunasi paGora Ne 7: Meroabl NPUHATHS PEIIEHUS B YCIOBUAX KOH(DIUKTA U
HEOIPEAEIEHHOCTH.

Keiic: «OmnpenenuTh cTpaTeruio B3aWMOJAEUCTBUS MEXIy OTIEIaMHM WIM TpylnrnaMHu B
YCIOBUAX KOH(MIUKTA»

3anaya: OnpenenuTb CTPATETUI0 B3aUMOJIEHCTBUS MEXAY OTHAEIaMH WM TpyHnamMu B
YCIOBUAX KOH(IMKTA MPpHU BEIOOpE MHBECTUIIMOHHBIX PELICHUN WM YIIPABICHUH POEKTaMHU.

WuctpymenTtsi: Python (urpoBsie Mosieny, MOIETUPOBAaHKE CIIECHAPUEB).

Omnucanue: [TocTpouTh MoJenM KOH(MIMKTHBIX CUTYaluil (HanmpuMep, MOAXO0Ibl K UTPe C
HYJIEBOI CyMMOI), POBECTH CUMYJISILIMIO U BHIOpATh HanboJiee BEIMTPBILIHYIO CTPATETHIO.

Tema 3: IIpeacraBienne 3HAHUI U PaCCYKACHUH B MHTE/VIEKTYAJIbHBIX CHCTEMAX.
JlabopaTopHas padota Ne 8: [Ipencrapnenue 3nanuil. [IpoaykunonHas, ceMaHTHUeCKas,
bpeitmoBast MOJICIIH.



[enb: M3yunth MeTOABI NPEACTABICHHS 3HAHUW C TIOMOIIBIO MPOIYKIIMOHHOM,
CEeMaHTHYECKOM W (peiiMoBOli Mozaenel M NPUMEHUTh UX s MOJEIMPOBAHUS CUTYAIHH,
CBSI3aHHBIX C (PMHAHCOBBIMU MPOAYKTAMHU U YTIPABICHUEM KIMEHTCKUMU JaHHBIMH.

Onucanue:

Hcnons3yiite Python ¢ OGubnuorekamu i JOTUKH U pabOTHI ¢ JaHHBIMH (HaIpuMep,
‘pyknow’, “pandas’) niu MATLAB.

[Toctpoiite mpuMepsI Il KaXKI0TO TUIIA MOJIEIIH:

[IpoxgykumoHHass MOJAENb: CO3JAWTE MpaBWia Ui aBTOMATHYECKOT'O OIPENeICHUS
KPEAUTHOIO PUCKA KIIMEHTA 10 XapaKTePUCTUKAM.

CemaHTHYecKass MOJEJb: CO3/aiTe OHTOJOTHIO JJIS OMHUCAHHUS THIIOB (DMHAHCOBBIX
MPOJYKTOB.

@peiimoBas Mozenb: pazpaboraiite ¢ppelimbl st onucanue customer profile u product
profile.

PeanuzoBaTh cuctemMy, KOTOpasi UCHOIB3YET ATH MOJIENHN I aBTOMATU3AIlUH PEIICHUN B
scenarios msi COepbanka m AVA Group, Hampumep, PEKOMEHJAMH 10 KpEeAWTaM WU
UHBECTHUIUSIM.

KitoueBble 37MeMEHTBI: CTPYKTypa HaHHBIX, MpaBuUjia BbIBOJA, JIOTHKAa 00pabOTKH,
OKCHEPTH CHCTEMBI.

JlabopaTtopHass pabdora Ne 9: DnemeHTh JOTMKH BbICKa3zbiBaHui. (CrocoObl
JOKa3aTeJIbCTBA U BBIBOJA. DJIEMEHTEI HEUETKON JTOrnKU. HedéTkuii BEIBO,.

Henb: OcBOUTH 371€MEHTHI JIOTUKH BBICKa3bIBAHUN, METO/IbI J10KA3aTEIbCTBA U BHEIPUTH
HEUETKYIO JIOTUKY JJIs1 MOJCIIMPOBAHUS HEUETKUX PELICHUH, aKTyaIbHbIX Juii Ou3Heca CoepOaHKka
u AVA Group.

Onucanue:

Peanmsyiite B Python/Matlab cuenapuii mpoBepKu JIOTHYECKUX BBIPAKEHHM, CBSI3aHHBIX C
IOPUHATHEM pELIeHUH, HampuMep, OLEHKOW KPEeJUTOCIOCOOHOCTH (MCIOJIb3Ysl JIOTHYECKUe
oneparopsl AND, OR, NOT).

Cozpaiite anroput™ s BbIBOAA no mpaswiaM. Hampumep, ecnu "mpoxon Beicokuit” U
"3a10JKE€HHOCTh HU3Kad", TO "ono0puTh kpeaut". Mcnonb3yiite “scikit-fuzzy' nnm anagoruusbie
O6MOIMOTEKH [T HEUETKOM JTOTUKH.

Buenpure Mozenb HEYETKOTO BBIBOJIA /ISl OLIEHKU KIMEHTOB MO CTENEHH HAJEKHOCTH C
Y4eTOM HEONpeAeICHHOCTH JaHHbIX (HallpUMep, YPOBEHbB J10X0/1a, KPEAUTHAS HCTOPHS).

[IponemoHcTpupyiiTe paboTy cuCTEMBI Ha JaHHBIX, CBSI3aHHBIX ¢ KiaueHTamMu COepOaHka
u AVA Group, ¢ BbIBOIaMU B BUJIE HEUETKUX PEKOMEHAALINN.

Tema 4: MeToabl MAIIMHHOTO 00y4YeHHUsI M MX IPUMEHEHHE B MOJIeP:KKe PelleHu i

JlabopaTopnas padora Ne 10: OOyuenue ¢ yunureneM. 3agada perpeccuu.

Lenb: OcBouth MeTOABI supervised 0OyueHus I 3a/1a4 perpeccud U MPUMEHUTh UX JJIs
IIPOrHO3MPOBAHUS (PMHAHCOBBIX NTOKA3aTeNeH KIMEHTOB.

Onucanue:

Hcnons3yiite Python n 6ubnuoreky scikit-learn.

[TocTporiTe Moaenb perpeccuu (Hampumep, JUHEHHYIO PErPecCHIo, CIyYalHbIA JIeC WITN
TpagueHTHBIA OYCTHHT) JUIsl TpeJCKa3aHus, HalpUMep, CYMMBI KpEAWTa WU yPOBHS J0X0Ja
KJINCHTOB.

Hcnone3yiiTe peanbHbI WIH CO3JIaHHBI CHHTETUYECKHI HAOOp JaHHBIX, COAEpKAIIUN
napameTpbl KIIMEHTOB (BO3pacCT, T0X0/I, KpeAUTHAsI UCTOpHUsI, PHHAHCOBBIEC TPOTYKTHI).

OOyunTe Mozienb, OlleHUTe KauecTBO (MeTpuku R2, MSE).

[TpoBeauTe aHamm3 pe3yabTAaTOB M CAETANTE BHIBOJIBI O MPECKa3aTEIHHOM CHUJIe MOJICTH B
ousnec-npoueccax Coepdbanka u AVA Group.



JlabopaTopHasi padora Ne 11: OOyuenue Oe3 yuurens. 3amada KiacTepu3alluu s
IIPOLIECCOB.

Ienb: O3HAKOMUTBCS ¢ METOJAMM KJIacTepU3aLUU U IMPUMEHHUTh UX Ul CErMEHTAlUH
KJIMEHTOB.

Onucanue:

Hcnons3yiite Python 6ubimotexn (scikit-learn, pandas).

ITocTpoiite anroput™ kiactepusauuu (Hampumep, K-cpenHux, HepapXxuyecKyro
knactepusannio, DBSCAN) Ha AaHHBIX O KJIMEHTaxX (CTaTUCTHKA IO KpEAUTaM, MPOAYKTaM,
JI0XOJIaM, PUCKaM).

[Ipoananu3upyiTe MONTY4YEHHBIE KJIACTEPHI: BBIAEIUTE CETMEHThI KIIMEHTOB C IOXOKUMU
XapaKTepUCTUKAMH IS 1eJICHANPaBIEHHOIO MApKETHUHIA U YIIPABJIECHUS PUCKAMH.

Busyanusupyiite pe3yabTarsl (Haripumep, ¢ nomouisto PCA umu t-SNE).

Cnenaiite BBIBOABI 110 NPUMEHUMOCTH METOAOB KJIACTepU3allul B OWU3HEC-IIPAKTUKE
Co6epbanka u AVA Group.

JlabopaTopuasi pa6ora Ne 12: Co3maHue U aHalU3 PEKOMEHIATEIHHOM CHUCTEMBI Ha
ocHoBe Python

Henpb: ITocTpouTh HPOTOTHII CHUCTEMBI PEKOMEHIAIMHA JUIS YIyYIICHHs KIMEHTCKOTO
OIbITa U OU3HEC-PEIICHUIA.

Onucanue:

Hcnons3yiite Python n 6ubauorexu (surprise, pandas).

Peanusyiite cucremy pexomenpanuii: puibTparuro mo cxeme "collaborative filtering" wmm
"content-based".

[ToxroroBbTe HAOOpP MAHHBIX KJIMEHTOB W TPOAYKTOB (KPEIOHWTHI, JICTIO3UTHI,
WHBECTUIMOHHBIC ~ WHCTPYMEHTBI),  yUYUTHIBAIONIMX WX  MNPEONOYTCHUS W HCTOPHUIO
B3aUMO/JICUCTBUL.

OOy4unTe MOJIEIb U ClIENIalTe PEKOMEHIAIMH T10 MTPOAYKTAM JJIs HOBBIX U CYIIECTBYIOIINX
KJIMCHTOB.

Onenute 3¢ exkTuBHOCTD (HammpuMmep, precision@k, Recall, RMSE).

[IpogeMoHCTpUPYHTE  TPUMEHEHHE  CHUCTEMBI  JUISI  CIEHapueB  (PUHAHCOBOTO
KOHCYJIbTUPOBAHHSI.

Tema 5: Ilnardopmbl m nHCTPpYMeHTHI 1151 paspadorku CIIIIP

JladopaTopnasi pa6ora Ne 13: Pa3paboTka Mozaenu MOTOKOB JIaHHBIX MPEIMETHON
o01acTi NpUHATHUSA perieHuit ¢ ucnonb3oBanueM CASE-cpeacts.

Hens: CoznaTh MoJenb MOTOKOB JAHHBIX JUIsl aBTOMAaTH3allMK IPOLIECCOB MPUHATHUS
pemennii B koHTekcte COepbanka u AVA Group c¢ mnomouisto Python m UML CASE-
UHCTPYMEHTOB.

3anaum:

[Ipoananu3upoBath MpeIMETHYIO 0071aCcTh U ONPEIEIUTh KIIOUEBbIE TOTOKU JAaHHBIX JJIs
KpeIuTHBIX pemieHnii B Coepbanke U ynpasieHus npoektamu B AVA Group.

Pa3paborates nuarpamMmmy notokos gaHHbX (DFD) npu nomoru rpagudeckoro pegakropa
(Hanmpumep, draw.io uiu Visual Paradigm).

Hanucars Python-ckpunrt, mMopenupyromuii oOMEH JaHHBIMH MEXAy KOMIIOHEHTaMH
CHCTeMBI (HarpumMep, cOOp JaHHBIX, X 00pabOTKa U BBIBOJ] aHAIUTHYECKOH HH(pOpMAIIUN).

[[Taru BBIMOJIHEHUS:

1. Anamu3 mnpeamerHod oOmactu. s COepbaHka — aBTOMaTH3alMsi TNPUHITUSA
KpeIUTHBIX pemeHuil, 1 AVA Group — onTUMHU3AIMsA IPOCKTHBIX PEIICHNMN.

2. Ilocrpoenne guarpammel DFD ¢ ucnonb3oBannem CASE-cpencts, Hampumep, MS
Visio unu Draw.io.

3. Peanu3zamus MoieIMpOBaHus IOTOKOB AaHHBIX B Python.

# Ilpumep MoeTMPOBaHNUS MOTOKOB AAHHBIX JUIsl KpeAUTHOTO pemeHus Coepbanka



def collect customer data():
# cOOp MaHHBIX KIIMEHTA
return {"income": 50000, "credit history": "good", "age": 35}

def process credit application(data):
# 00paboTKa 3asBKH
risk score = evaluate risk(data)
return risk_score

def evaluate risk(data):

# 0a3oBast MOJIENIb OIICHKH PHUCKA

score =0

if data["income"] > 30000:
score += 1

if data["credit_history"] == "good":
score += 1

if data["age"] >= 25:
score += 1

return score

def make decision(risk score):
if risk_score >= 3:
return "Omo6penue kpeaura"
else:
return "Otka3z"

# OCHOBHOM MOTOK JAHHBIX

customer data = collect customer data()

risk = process_credit application(customer data)

decision = make decision(risk)

print(f"Pemenue nmo kpeauty: {decision}")

4. AHanoru4HbIN clieHapuil MoOXHO peann3oBath s AVA Group, Moaenupys MOTOK
JTAHHBIX TI0 YIIPABJIECHHUIO TPOEKTaMH.

PesynbraT: Monenb MOTOKOB JaHHBIX B BHJIE TUArpaMMbl U COOTBETCTBYIOIIUI MPHMEp
KO0/1a, IEMOHCTPUPYIOLINHA aBTOMaTU3UPOBaHHbIM MOTOK MH(DOPMAIUH.

JlaGopaTopHas padora Ne 14: ABTomaTHu3anus MHGOPMAIMOHHOW  MOATOTOBKH
NPUHATHS YIIPAaBICHUYECKUX PEIICHUH C UCTIONBb30BaHUEM aHAIUTHYeCcKO# turatdopmsl Deductor
Studio Academic 5.3.

Henp: Co3aath penieHne Uisi aHaJIM3a JaHHBIX U aBTOMATHYECKOW MOJTOTOBKH OTYETOB
s Coepbanka u AVA Group ¢ nomotsto Deductor Studio.

Bagaun:

NmnoptupoBate ucxoaHble NaHHble (Hampumep, Tabmuubl Excel ¢ ¢unancoBeiMu
MOKa3aTeJISIMU WJIM IPOEKTHON CTaTUCTUKH).

[Toctpouts Mopnenu aHaaUTHUECKON OOpabOTKM, HCHOJB3Yys BCTPOEHHBIE CpEICTBA
Deductor Studio.

Hactpouts aBTOMaTH3MpOBaHHBIE CLIEHAPUHU (POPMHUPOBAHUS OTUYETOB M PEKOMEHIAIIMM,
YYUTHIBAS 3aIIPOCHI 0AHKOB M CTPOUTEITHHON KOMIIAHHH.

[[Taru BBINOJIHEHUS:

1. IToaroroBKa UCXOAHBIX JAHHBIX:

B Oyaymem moryT ucnosnbp3oBatbes (aitnel Excel nunu 6a3bl JaHHBIX.



2. Co3nanue Moaenu 00pabOTKH JaHHBIX:
Nmnopt ganneix B Deductor Studio.
[TocTpoeHrne  aHANMTUYECKUX  ClIEHapueB (Hampumep, pacueT (UHAHCOBBIX
K03(pPHLIMEHTOB, aHAIU3 PHCKOB).
3. Pa3zpaboTka OTYETHBIX 111a0JIOHOB:
» Co3gaHue peryJIspHbIX OTYETOB 10 (pruHAHCOBOMY cocTostHUIO st COepOaHka.
* @opMUpPOBaHKE PEKOMEHIALIMM 1)1 yIIpaBiieHYecKux pemenuii B AVA Group.
4. ABTOMaTH3aLUs:
* Hacrpoiika pacrnucaHuii U TPUITEPOB I aBTOMATHYECKOIO0 OOHOBIICHUS JAHHBIX U
(dbopMUPOBaHUS OTYETOB.
[Tpumep:
* IMIIOpT JaHHBIX KACCOBBIX MOTOKOB, KPEAUTHBIX PUCKOB MJIH MPOCKTHBIX 3aTparT.
* [locTpoenue noruueckoil Mojeny aHainusa ¢ nomoinsio Deductor 1 3KCHOPT TOTOBBIX
peLICHU.
Pesynbrar: ['oTOBas aBTOMaTH3MpPOBAaHHAS CUCTEMa aHAIMTUYECKON MOJJEPKKU Ha 0aze
Deductor Studio, uaTerpupoBanHas ¢ OuzHec-nporeccamu Coepoanka u AVA Group.

Tema 6: HeyeTkune npoayKuuoHHbIe CHCTEMbI M UX IPUMEHEHUE

JlabopaTtopHasi pabdora Ne 15: Heuérkue sKcnepTHbIE CHUCTEMbI ISl yIpaBICHUS
ci0XHBIM 00BekTOM B cucteme FIS Matlab.

Onucanue 3agaun: Co3aaTh HEUETKYIO SKCIIEPTHYIO CHCTEMY JUIS YIIPABJICHUS CIIOKHBIM
00BEKTOM, HalpUMep, CUCTEMON KpeauTHoro pucka B COepOaHKke, WK yIpaBiieHUEM Ou3HeEC-
npoueccamu AVA Group. Ucnonb3oBats Fuzzy Logic Toolbox B MATLAB st MonenupoBaHust
HEYETKOr0 KOHTPOJISL.

[laru BbIIOTHEHUS:

[TocTpouTth MOAENTH CUCTEMBI HEUETKOTO YIIPABJICHUS ISl OEHKU KPEAUTHOTO PUCKA:

* OmpenenuTs BXOJHBIC IEpeMEHHbIE (Hampumep, (HUHAHCOBOE COCTOSHUE KIIMEHTA,
UCTOPUS KPEIUTHBIX 33JJ0JDKEHHOCTEM).

* TIloctpouth (a3oBble NPOCTPAHCTBA HEUETKUX IEPEMEHHBIX C  IOMOILBIO
¢ynxuitMembership.

* PazpaboTtarh mpaBuiia HEUETKOTO BHIBOJIA.

* HactpouTts cucremMy /Ui OJMy4eHUs: peKOMEHAalNi 0 0I00pEHUI0 M 0TKa3y KpeauTa.

* [IpousBecTH TeCTUPOBAHNE CUCTEMBI Ha PEAIbHBIX JAHHBIX WU UX MOJIESIX.

3anaumn:

* PeanmnzoBats Mozaens B MATLAB.

* [Ipoananu3upoBaTh YyBCTBUTEIBHOCTh CUCTEMBI K PA3IMYHBIM BXOJIHBIM JaHHBIM.

» Crenath BBIBOJI O IPUMEHUMOCTH CUCTEMBI JIJISl aBTOMATH3AIlMU MPUHATHS PEIICHUN B
OaHKe WK yNpaBiIeHUH BHyTpeHHUMHU npoueccamu AVA Group.

JlaGopaTopHnas padora Ne 16: [Tponykum B CHUCTEMAX HCKYCCTBEHHOTO
WHTEIJIEKTA.

Onwucanue 3a1auu: PaccMoTpeTh MPOU3BOACTBEHHYIO UM OU3HEC-TIPOIYKILUIO B CHCTEME
UCKYCCTBEHHOTO MHTEJJIEKTa JUIsI ONTUMHU3auuu onepanuil. B kontekcre COepbanka —
ONTUMU3AIMS pacIpeesieHus pecypcoB gumnanbHon cetr, B AVA Group — aBTOMaTH3aIus
IIPOEKTHBIX PELLIECHUI.

[[Taru BBIMOJIHEHUS:

* [Toctpouts Mozenb Ha Python nnn Maple o aHanu3y mpoayKUIUH ¢ UCIOJIb30BaHUEM
METOJIOB MAIIMHHOTO 00YYEHHSI UITU SKCIIEPTHBIX CHCTEM.

Hns Coepbanka:

» Pa3zpaGorare Monenb kiaccupuKaluy KIMEHTOB Jsl OIpeNeieHHs] KpPEeIUTHOIO
IPOAYKTa, KOTOPBII Hanbosee BEpOSITHO 3aMHTEPECYET KIIUEHTA.
st AVA Group:



* [TocTpouTh crucreMy peKOMEHAALMU MO MPOEKTHHIM PEHICHUSM Ha OCHOBE aHAU3a

JAHHBIX KCTOPUYECKUX MMPOCKTOB.

* Hcnonp3oBate Oubmmoreku Scikit-learn (Python), Maple wim MATLAB nmnsa
pea3alyH.

* [IpousBectu oOyueHue MozieNiu Ha HabOpax TaHHBIX, OLICHUTh KAYECTBO KJIacCU(PUKAIIUU
WU PEKOMEHAALMM.

* Peanu3oBaTh MHTETPALIMIO C CUCTEMOMN MOJACPKKU MPUHSITUS PEILICHUH.

3anaumn:

* [IponemoncTpupoBath 3GHEKTUBHOCTH CO3/TAHHOW CUCTEMbI Ha TECTOBBIX JIaHHBIX.

* [IpoBecTu cpaBHEHHE C TPATUITMOHHBIMU ITOXOAMHU.

* [ToAroTOBUTH PEKOMEH AU 110 BHEAPEHUIO.

Tema 7: 'uOpuaHble cucTEMbI (HeUueTKHetHepoceTeBbIE)

JlaGopaTtopnas paGora Ne 17: Pa3paboTka ruOpHIHBIX HEHPOHEUETKMX MoOeNen
CpeIcTBaMU MHCTPYMEHTapHUs Heu€TKou joruku cpeacteamu NFD Matlab.

Henb: Co3nate rHOpUAHYIO MOJEINb, OOBEIUHSIONUIYI0 HEUETKYIO JIOTUKY M HEHpOHHbBIE
ceTu 111 00paboTku (prHAHCOBOM MHPOPMALIMH, TUTTUYHOM J1J1s1 OaHKA WJIU TPYIIhl KOMITAaHHH.

Onucanue:

* IMIopT JaHHBIX KIMEHTCKUX TPAH3aKIMHA WiIH (PMHAHCOBBIX MOKAa3aTENEeH.

* [Toctpoenre HEYETKOM MOIENH AJIsl ONTMCAHUS HEONPEACICHHOCTH B JAHHBIX.

» OOyueHue HelpoceTeBO uyacTu ¢ ucnoib3oBanuem Toolbox Fuzzy Logic u Neural
Network B Matlab.

» uaTerpanus cmecu (hybrid model), roe skcrepTHbIE 3HaHMS M JTaHHBIC HCIIOJIB3YIOT
COBMECTHO.

* Busyanuzanus pe3ynbTaToB, OIIEHKAa TOYHOCTH MPOTHO30B WM KJIaCCHU(PHUKAIUH.

[IpakTHyeckre peKOMEH AT :

* Mcnonb3oBath cnenuduunbie 11 CoepOaHKka cBOICTBa (HarpuMep, TPaH3aKIMOHHbBIE
napaMeTpbl, KPeIUTHBIC PSUTHHTH ).

* JInst AVA Group — MOJenupoBaTh ONepalvioOHHbIE WM JTOTHCTUYECKHE TIPOIIECCHI.

JlabopaTopnasi padora Ne 18: Pemenune 3anay annpoxcumanuu Ha ocHoBe NFD Matlab.

Hens: Iloctpouth MoAenb s anmpOKCUMALMK CIOXKHBIX (PyHKUMEH (QUHAHCOBBIX
JTAHHBIX WU TTOBEACHUS KJIMEHTOB.

Onucanue:

e Tenepanus wWIM WMIOPT peEalbHBIX JaHHBIX, XapaKTePHBIX M1 OaHKOBCKOM
JeSITEIbHOCTH.

* [Toctpoenne Heu€tkoit Moaenu ¢ ucnonb3oBanueM NFD (Neuro-Fuzzy Data).

¢ OOyueHue MOJAETM HAa TPEHUPOBOYHBIX [AHHBIX JUISI MHUHHUMH3ALHUKA OLIMOKHU
arnmpOKCUMALIHUH.

* Buzyanuzauus annpokcuMalyy U CpaBHEHUE C 3TATOHHBIMU 3HAYEHUSIMHU.

* AHaJIM3 4yBCTBUTEIBHOCTHA MOJENH K PA3JIMUHBIM TapaMeTPaM.

[IpakTHueckue peKOMEH AN

* 3a1e1ICTBOBATh JJAHHBIE MO KPEIUTaM, JEN03UTaM, TPAH3AKIHIM.

* [l Coepbanka — MOJIETMPOBAHUE KPEAUTHBIX PUCKOB MIIM (PMHAHCOBOT'O TIOBEJICHHUS.

* JIna AVA Group — anmpokcumanusi JIOTUCTHYECKHMX MApUIPYTOB WM CKJIAJICKUX
3a11acoB.

JlabopaTopHasi paGora Ne 19: Pemenue 3amau mporHosupoBaHusi Ha ocHoBe NFD
Matlab.

Hens: [TocTpouTs MOAENb 17151 IPOTHO3a BPEMEHHBIX PSAJIOB WM MOBEICHHS KJIMEHTOB.

Onucanue:



* IMnopT BpeMEeHHBIX psI0B (Hampumep, 00beMa Mpoaak, TpaH3aKI|i | T.11.).

* [IocTpoeHne HEYETKOM MOJEIN-3aBUCUMOCTH BPEMEHH.

* O0y4eHue MOAEIH Ul IpeacKa3aHus Oy TylX 3Ha4eHU.

* Ouenka Tounoctu nporHo3a (MAE, RMSE u npyrue metpuku).

* Busyanuzauus nporsosa u cpaBHeHHE ¢ (PAKTUYECKMMHU JAHHBIMU.

[IpakTHueckre peKoOMeH1aluu:

* Jlnsa COepbaHKa — MPOrHO3UPOBAHKUE KIMEHTCKOTO CIIPOCA WM KPEIUTHBIX PUCKOB.

 Jlna AVA Group — mIpOrHO3MpPOBAaHUE HArpy30K Ha JIOTUCTHUYECKYIO CETb WIIHU
IPOM3BOJICTBEHHbIE [TOKA3aTEIIH.

Tema 8: Pazpaborka n TecrupoBanue CIIIIP.

JlabopaTopnasi padora Ne 20: Pa3paboTka MoJenu MNOTOKOB JaHHBIX MPEIMETHOM
00J1aCTH IPUHSATHUS PEIICHHH ¢ ucnoiab3oBanrneM CASE-cpencTs.

3amaua: IloctpouTh MOJENb IMOTOKOB JAHHBIX [JIsi MPOILIECCOB KPEAUTHOTO PHUCK-
MEHEI)KMEHTa B OaHKe, YYUTHIBasg ONEpPalMU MO OLEHKE KPEeIUTOCIIOCOOHOCTH 3aeMIIUKOB U
00paboTKe 3asBICHUH.

import graphviz

# ITocTpoeHue AuarpaMMbl IOTOKOB TaHHBIX
dot = graphviz.Digraph(comment='"Mo/ie1b TOTOKOB JIaHHBIX')

# Drarmbl nporecca

dot.node('A’, Tloy4ueHue 3asBKu')
dot.node('B', 'TIpoBepka qOKyMEHTOR')
dot.node('C', 'Ouienka KpeAUTHOTO pUCKa')
dot.node('D', TIpunsiTue pemenus')
dot.node('E', 'MabOpMHUpOBaHHE KIHECHTA')
dot.node('F', 'Oneparuu o goroopy')

# IloTOKM TaHHBIX

dot.edge('A', 'B', label="3asiBka, 1oKyMeHTHI')
dot.edge('B', 'C', label='/lanHbIe 0 3aemiiuke')
dot.edge('C', 'D', label="Puck-onenka, pemiexnue')
dot.edge('D', 'E', label="Pemienue")

dot.edge('E', 'F', label="TpeOoBanus k gorosopy')
dot.edge('F', 'A', label='"O0paTHast cBsI3b, JOKYMEHTHI')

# BriBog Mozaenu
dot.render('data_flow_model', view=True)

Pesynbrar: MHTepakTHBHAas MOJeNb MOTOKOB JaHHBIX, OTOOpaXkarollas MpOLECcCHl B
KpEAUTHOM JIeTlapTaMeHTe OaHKa.

JlabopaTtopnasi padora Ne 21: Paspaborka cpencts CIIIIP B croxactuuecku
HEOIpEAEIEHHBIX CUTYalUsX.

3amava:  Peanu3oBaTh  BO3MOXHOCTh  OLICHKM  pa3JIMYHBIX  CIIEHAPHUEB  IIPHU
HEOIPEAEIEHHOCTH TapaMeTPOB KPEAUTHOIO PUCKa ¢ TOMOLIbI0 MeTO10B MoHTe-Kapio.

import numpy as np

import matplotlib.pyplot as plt

# cxoHbIe mapamMeTpsl
mean = 0.05 # Cpennsisi cTaBka



std dev=0.02 # CranmapTHOE OTKJIOHEHHE

# I'enepanus clieHapueB
num_simulations = 1000
scenarios = np.random.normal(mean, std_dev, num_simulations)

# AHanu3 pe3yJabTaToB

plt.hist(scenarios, bins=30, alpha=0.7)

plt.title('"Pactipenenienre JOXOAHOCTH MPU CTOXACTUUYECKON HEOTPEICTICHHOCTH')
plt.xlabel('JoxonHocTs')

plt.ylabel("HacTota")

plt.grid(True)

plt.show()

# Onenka pucka (Hampumep, VaR)
var 5 = np.percentile(scenarios, 5)
print(f'5%-i1 VaR: {var 5}")

Pesynprat:*['paduk pacnpeneneHus: 10XOAHOCTEHN U OLIEHKA PUCKA U3 HEOMPEIeIEHHBIX
CLICHapUEB.

JlaGopaTopHas padora Ne 22: Pazpabotka CIIIIP ,Ornpeaenenne
COIIACOBAaHHOCTU MHEHUM IKCIIEPTOB .

3anmaga: Peanmn3oBaTh METOJ arperupoBaHUsi MHCHU YKCIIEPTOB IO KPEAUTHBIM PUCKAM C
nomolibo Metoaa Jensdu.

import numpy as np

# BBO1 MHEHUH 3KCIEPTOB (HAIpUMEp, OLIEHKHU BEPOATHOCTH J1e(0JITa)
expert_opinions = np.array([

[0.3,0.4, 0.35],

[0.4, 0.45, 0.42],

[0.35,0.38, 0.36]

D

# CpeaHue OLIeHKU
mean_opinions = np.mean(expert opinions, axis=0)

print("CpenHue oLeHKH o 3Tanam:", mean_opinions)

# TepalliOHHBIN MTpoliecc YTOUHEHUsI MHEHUH (HanpuMep, Ha OCHOBE HOBBIX JIAHHBIX)
# MO>XHO peain30BaTh IMKJI C BBIBOJIOM OOHOBIIEHHBIX OIIEHOK JI0 CXOAMMOCTH

PeByJ’ILTaTI Cpe)IHI/IC OLICHKU MHEHMH 9KCIICPTOB N BO3MOXHOCTH OIICHKHU
COTJIaCOBAaHHOCTH.

JlabopaTopHnas pa6ora Ne 23: Pazpabotka uarepdeiicaoro moayns CIIIP ¢ momombio
NBCIL

3amaua: Co3marh nmpoctoe rpaduueckoe OKHO ¢ (HOpMOi 1St BBOIA JAHHBIX O 3aEMIIHKE 1
0TOOpa’keHHEM PACUETHBIX PE3yJIbTaTOB.

import tkinter as tk

from tkinter import messagebox



def calculate risk():
age = int(entry age.get())
income = float(entry income.get())
# Ilpocrast J0oTMKa OLIEHKU
risk score = (50 - age) * 0.01 + (5000 - income) * 0.0002
messagebox.showinfo(""Pe3ynbsrar onenku", f'"Kpeautnsiii puck: {risk score:.2f}")

app = tk.Tk()
app.title("CIIIIP st olieHKH KpeauTHOTO prucka')

tk.Label(app, text="Bo3pact").grid(row=0, column=0)

entry age = tk.Entry(app)
entry age.grid(row=0, column=1)

tk.Label(app, text="/{oxox").grid(row=1, column=0)
entry_income = tk.Entry(app)
entry income.grid(row=1, column=1)

btn = tk.Button(app, text="Paccuurats puck", command=calculate risk)
btn.grid(row=2, column=0, columnspan=2)

app.mainloop()
Pesynbrat: [IpocToit maTEpdelic 11 BBOJA JAHHBIX U IMOyYEHHS OIICHKH PHCKA.

JlabopaTopuasi padora Ne 24: dopmupoBanue HH(MOJIOTHUSCKOH MOJaeTH Habopa
HCXOJIHBIX JIAaHHBIX, HeOOXO0AMMBIX 11t padotsl CIIIIP.

3amaua: OmnpenenuTh CTPYKTYPY JAHHBIX U CBSI3U JUJIS OLIEHKH KPEIUTHOTO PHCKA,
BKIIIOUasi JAHHBIE KIIMEHTa, €T0 (PMHAHCOBOE COCTOSIHUE U HCTOPUIO KPETUTOB.

# Ilpocrast CTpyKTypHast MOJIENb IAaHHBIX C UCTIOJIb30BaHUEM J1aTtacera pandas

import pandas as pd

# VM3HavanbHBIC TaHHEIC

data = {
'ClientID": [1, 2, 3],
'Age': [35, 42, 29],
'Income': [60000, 80000, 55000],
'Credit_History": ['Good', 'Bad', 'Good'],
"Loan_Amount': [200000, 150000, 1800001,
'Defaulted': [0, 1, 0]

}
df = pd.DataFrame(data)
print(df)

Pesynbrar: Wnbonorudeckas Mojaenb B BUAE TaONUIBI, COJEpIKAIIEH KITIOYEBHIE
napameTpbl KJIMEHTA.

JlabopaTopHasi paGora Ne 25: Pazpabotka Moayms Uit 0TOOpaskeHHs pe3yIbTaToB
onenku nokaszareneit CIIIP B rpaduueckom Bue.

3anaua: [Toctpouts rpaduk prucka Mo KIMEHTaM ¢ ucroyib3oBaHue matplotlib.

import matplotlib.pyplot as plt



# Ilpumep TaHHBIX OLIEHKU pHUCKa
clients = ['Client 1', 'Client 2', 'Client 3']
risk_scores =[0.3, 0.7, 0.4]

plt.bar(clients, risk scores, color='skyblue')
plt.xlabel('KiuenTsr')
plt.ylabel('Onenka pucka')

plt.title('"Pucku KIMEHTOB MO KPEIUTHOM OIICHKE')

plt.show()

PesynbraT: Busyanuszanus olieHKH pucKa JJs KIMEHTOB OaHKa.

HTorosasi cTtpykTypa Kax10i J1abopaTopHoOi padoThI:

1. Teopernueckasi yacTh (KpaTKO€ ONHUCAHUE METO/IOB).

2. IHomaroBpie HHCTPYKIUM (KOJ + HOSACHEHUS).

3. NumBuayaibhble 3aganns (3—5 3a1a4 Ha CaMOCTOSITEILHOE BBIIIOJIHEHHUE).
4. KoHnTpoJsibHbIE BONIPOCHI.

Tako# moaxo 00eCieUnT MOCTeNneHHoe YCJI0KHEeHNe 3a/1a4 1 MHTerpauuio 3HaAaHU| 13

pa3HBIX TEM.

CooTtBercTBHE J1200PATOPHBIX Pa00T U MHAMKATOPOB KOMIIEeTCHIIH
B rtabnmie Hmwke TpeNCTaBIICHO, KaKk Kaxaas JabopaTopHas paboTa CIOCOOCTBYET
(bOpMHUPOBAHHUIO 3asIBJICHHBIX KOMIETEHITHIHA.

MOJJEPKKE PELIECHUI

CooTBeTCTBYIOLIIHE
Komnerenunust yrom Oo0ocHOBaHUE
JlabopaTopHbie padoThl
Komnerenmus MO3BOJISIET

11K-4.1 YMenue 3(pGEKTUBHO aHAJIM3UPOBATh CIIE/bI
[IPUMEHSTH METO/IbI HPpPOBOH eATCILHOCTH JIst
P n Tema 1. BBenenne B ungp . ®
coopa u 00pabOTKH MO/JICJINPOBAHUS IPOLIECCOB,

MHTEJJIEKTyalbHY IO
nrdpoBoro ciega s BBISIBIICHUSI TIATTEPHOB M (PAKTOPOB,

MOAJICPKKY TIPUHSITUS 9
MOCTPOEHUS U aHaIu3a eenmii BIUSIIONINX Ha MPHUHITHE PEIICHUH, a
MOJIEIIEH NeATEeIbHOCTH p Takke A pa3pabOTKU  CHCTEM
YeITOBEKa/TPYTIIIbI MHTEJJIEKTYallbHOM MOJIIEPIKKH,

OCHOBAHHBIX Ha PEAIbHBIX JTAHHBIX.

Tema 1. Bsenenme B

HMHTEJJIEKTYalbHY IO

TIOJITICPIKKY npuHsATUs | JlaHHas kommeTeHIus oOecreunBaeT

CHICHUHU npodecCHoHAIbHYIO IIOJITOTOBK
[IK-4.2 Unterpauus p pod y A Y

Tema 2. MeTobI MONCKA U | CITEIMAJINCTA, CIOCOOHOTO
magaelIx B HUKC wu N

TPUHSITHS PEIICHUN pa3pabarbiBaTh, BHEPSITH u
MHTEPIIPETALNS
3V L TATOR Tema 3. IlpencraBieHue | OlLICHUBATh WHTEIJIEKTy JIbHbIE
pe3y ’ 3HaHUM W PacCy>KJE€HUU B | CUCTEMbl HAa OCHOBE COBPEMEHHBIX
MPOTHO3UPOBAHUE U o o

WHTEJUICKTYJTbHBIX TEXHOJOTHMH W METONOJIOTHHM, dYTO
PEKOMEH AN Ha

cHCcTeMax HaANpPsIMYI0 BIUsET Ha 9(Q(HEKTUBHOCTH
OCHOBE aHaIIM3a .

Tema 4. Meroasl | NPUHATHS PEUIEHHA UM YIPABICHUE

MaIIMHHOTO O00y4eHusi W | OU3HecC-NpOLeCCaMHU.

150, MIPUMCHCHUE B




CooTBercTBYIOIIME

Komnerenuus O06ocHoBaHMe
JabopaTopHblie padoThI
Tema 5. Ilnardopmbl u
WHCTPYMEHTBI VIS
paspadotku CIIITP
Tema 6. Heuerkue
MPOAYKIIMOHHBIE CHCTEMBI
U X IPAMCHCHUE
Tema 7. T'uGpunnbie
CUCTEMBI
(HeYeTKue+HEUPOCETEBBIC)
Tema 8. Paspaborka u
tectupoBanue CIIITP
Heo0xonumMocTts obecreueHus
OTBETCTBEHHOTO W TPABOBO-3TUIHOTO
BHEJIPEHUS COBPEMEHHBIX TEXHOJIOTUI
B MPOLECChl  MOJACIUPOBAHUS U
npuHsATHs ~ pemieHud. B xome
BBITIOJTHEHUS  JTAOOPATOPHBIX  padboT
CTyJIeHTaM BaYKHO OILICHUBATD
STUYECKYI0O U TPaBOBYIO CTOPOHY
MCIIOJIb30BaHUS HEYETKHUX
MPOIYKIIMOHHBIX CHCTEM, HAIpuMep,
11K-4.3 Cnocoben UX IPUMEHEHUE B  KPUTHYECKU
[MPOBECTH oneHky | Tema 6. Heuerkne | BakHBIX  00JIACTAX, a  Takke
ATHUYECKUX U MPABOBBIX | MPOIYKIMOHHBIE CHUCTEMBI | COOIOJIaTh HOPMBI 3aIIUThI JAHHBIX U
ACTICKTOB  pabOTBl ¢ | W UX IPUMCHCHUE MPEIOTBPANICHUS  JTUCKPUMHHAIINU.

LII/Iq)pOBBIM (@) (S1(0)%1

HaBbiku moucka wuHpopmManuu u
MOATOTOBKHU JOKYMCHTOB ITO3BOJIAIOT
CBOEBPEMEHHO BBISBIIATH STHUYECKHE U
MIPaBOBbIE BBI3OBBI, pa3padaTHIBAThH
pEeKOMEHJAIMi ¥ CTaHAapThl s
0e30macHOM OSKCIUTyaTalldd CHUCTEM,
4To CIOCOOCTBYET Pa3BUTHUIO
OTBETCTBCHHOI'O moaxoaa K
pa3paboTKe ¥ BHEIPEHUIO TEXHOJIOTUI
HCKYCCTBECHHOI'O HUHTCIJIJICKTAa n
WHTEJJIEKTYaIbHBIX CUCTEM.

FC-2.1 UWccnenyer wu

pa3pabaTsiBacT
0OJIBIIIE  SI3BIKOBBIC
monmenn  (LLM) wu

pyrue MOJEIH ISt
CUMBOJIbHBIX JaHHBIX

Tema 5. Ilnardpopmbl u

WHCTPYMEHTHI ISt
pa3pabotku CIIIIP

Tema 7. T'ubpuansie
CHCTEMBI

(HedeTKue+HEUPOCETEBBIE)
Tema 8. Pazpabotka wu
tectupoBanue CIITTP

Komnerentus CIOCOOCTBYET
MOJATOTOBKE CIELIUATINCTOB, YMEIOIINX
co3zaBaTb M HACTPauWBaTh CJIOXHBIE
MHTEJJIEKTyallbHbIE€  CHUCTEMBI, 4YTO
aKTyaJIbHO B YCJIOBUSIX COBPEMEHHBIX
TpeOoBaHUI K aBTOMAaTH3alNU
peLeHui 51 BBICOKOM
OTBETCTBEHHOCTH CHUCTEM MOJACPKKU
peLIeHui.




CooTBeTCTBYIOLIIHE
Kommnerennus yrom O0ocHoBaHHE
JabopaTopHblie padoThI
Tema 4. Metongsl
MaIlIMHHOTO O0yuYeHUss u | B pe3ynbTaTe CTYIEHTHI MPUOOPETAIOT
150.4 MIpUMEHEHNE B | HaBBIKK Pa3pabOTKH U TECTHUPOBAHMS
MOJIEPKKE PEIICHUI COBPEMEHHBIX  MYJbTH-MOJIAJIbHBIX
Tema 5. Ilmarpopmbl ¥ | HHTEIEKTYaJIbHBIX CHUCTEM
FC-3.2 UWccnenyer wu (bop Y . i
WHCTPYMEHTBI I | CIIOCOOHBIX K TMOKOH amanTanuyd MU
co31aeT areHTHELIE .
HCTEMLL paspabotku CIIITP 3¢ (PEeKTUBHOMY B3aMMOJCUCTBHIO C
Tema 7. T'uOpuanbie | OKpyKarmeh cpemoi, 9To 0cCOOEHHO
CUCTEMBI aKTyaJIbHO B KOHTEKCTE
(HeUeTKue+HEeUpOCEeTeBbIC) | aBTOMATU3ALUU u MOJIEPKKH
Tema 8. PaspaboTka U | CJIOXXHBIX pEIICHUH.
tectupoBanue CIITTP

JleTajau3anusa mo reMam

1. [IK-4.1 YMeHune npuMeHSATb MeTOAbl cOoOpa U 00padOTKH HU(PPOBOIO cjiena s
NOCTPOCHHUS M AHAJIM3A MOJIeJIell 1esiTeIbHOCTH YeJI0BeKa/TPybl

Tema 1. BBeenne B MHTEVIEKTYAJIbHYIO NOA/IePKKY IPUHSATHS PelleHMii:

[IpuMeHeHre KOMIIETEeHLMHU O3BOJISIET 3HAUYUTEIbHO YIIyOUTh IOHMMAaHUE IPOLIECCOB U
(dakTopoB, BIMAIOIIMX HAa NPUHATHE pewieHuil. Vcnonp30BaHne METOJOB aHaiM3a LHUQPPOBOro
cilefla BKIIIOYAaeT cOOp JaHHBIX W3 PA3JIMYHBIX MCTOYHHMKOB, TaKMX KakK J>KypHaJbl JeHcTBUI
[10JIb30BATENEH, TPaH3aKLIMOHHbIE 3alMCH, CETEBOW TpauK, a TaKKe COLMAIbHbIE CETH U
MOOWIbHBIE ycTpoicTBa. OOpaboTKa 3TUX JAHHBIX I103BOJISICT BBIABIATH IOBEIEHUYECKUE
1a0JIOHBI, TPEAIOYTEHUS, MEKITMYHOCTHBIE B3aUMOJICHCTBHS ¥ YPOBHU aKTUBHOCTH, YTO CITYKHUT
OCHOBOH /17151 JOPMUPOBAHUS MO/IE€TIeH MOBEIEHHs YelIOBEeKa UM I'PYTIIbI.

Takue mMonenu MOTyT MCIOJB30BAaThCS JUIsl pa3pabOTKU CUCTEM MOAJIEPKKH pEIIeHUH,
KOTOpbIe 00Jiee TOUHO YUUTHIBAIOT peabHble JeMCTBUS M MOTHBALIMIO MTOJIb30BATENIEH, TTOBBIIIAs
3¢ (PEeKTUBHOCT, pEKOMEHJAIMid W aBToMaru3anuu. Hampumep, aHanu3 mudpoBoro ciena
MIOMOTAeT ONpeeNUTh Haubojee aKTyallbHble TOUKHM BMEIIATEIbCTBA, ONTHUMAJIbHBIE CLIEHApUU
B3aMMOJICHCTBYUSl WM MOTEHIMAJbHbIE pHUCKU. BHenpenune meronoB cbopa M o0pabOTKU
udpoBoro ciefa TpeOyeT TakkKe ydeTa ATUYECKMX M IPaBOBBIX aClEKTOB, YTO CBSI3aHO C
KOMITETCHIIMSIMU B 00J1aCTH 1TM(DPOBOI STUKHU U TIpaBa.

2. IIK-4.2 MHWurerpanmsa panubix B HUKC wu wuHTepnmperanusi pe3yJibTaToB,
NPOrHO3MPOBAHME U PEKOMEHIALMH HA OCHOBE aHAJIN3a

Tema 1. BBegenne B MHTEIEKTYATbHYIO NOAJCP/KKY NIPUHATHS PelIeHuit

Oo6ecneunBaet nonnmanue ocaoB UIIP: e, 3amaun, KirodeBble KOMIIOHEHTRI CUCTEMBI.
B pamkax KoMIeTeHLMH HaHHAas TeMa MpeaycMaTpuBaeT cOOp M MHTErPalHi0 Pa3sHOPOAHBIX
JAHHBIX U3 PA3IUYHBIX UCTOYHUKOB JJISi MOJCIUPOBAHUS JEATEIBHOCTH YEIOBEKA/TPYIIIbI, YTO
MO3BOJISIET CO3AaTh AaKTyalbHYI0 HMH(OPMAIMOHHYIO Mojenb. VHTepnperalnus pe3yJbTaToB
BKJIIOUAET aHAIN3 COOPAaHHBIX JaHHBIX U MOATOTOBKY PEKOMEHAIlNil, OCHOBAaHHBIX Ha UX OLIEHKE,
YTO MOBBIIIAET TOYHOCTh U PEIEBAHTHOCTD MOJJEPKKU PELLIEHUH.

Tema 2. MeToabl noucka U NPUHATHA PeLIeHUI

PaccmaTpuBaeT aaropuT™Mbl IOKMCKA PEIEHNUH, BKIIIOYAsl SBPUCTUKHU U ONITUMU3ALlMOHHbBIE
MeTO[Ibl, OGasupytoluecss Ha 00paboTke MH(OPMALMOHHBIX MOTOKOB. KoMmereHius noMmoraer
IPUMEHSTh aHAJTUTHUECKUE METO/IbI ISl MHTETPALMK JaHHBIX U MIOMCKA HAWIIYYIINX PELICHNH, a
Takke (OpMUPOBAaTh BBIBOJBI, OCHOBAaHHBIE Ha aHAIM3€ COOPAHHBIX MaHHBIX M MOJENU
MOBE/ICHUS.

Tema 3. IlpeacraBiieHue 3HAHUM U PACCYKICHUIN B HHTEJIEKTYAJIbHBIX CHCTEMAX



dokycupyercs Ha (opManM3alid 3HAHWW M JIOTHYECKUX pacCykIeHMsX. B pamkax
KOMIIETCHIIMH BAXXHO (POpMHpOBATH MOJEIM 3HAHWHN, OOBEAMHSIONINE TAHHBICE W PE3YJIbTAThI
aHayiM3a, I TOCJIEIyIOUIero MPOBEACHUS BBIBOJAOB M IMPOTHO3MpPOBaHUSA. Takoil moaxon
obecreurnBaeT UHTEPIPETUPYEMOCTb CUCTEMBI U JIOBEPUE K PEKOMEHIALIHSIM.

Tema 4. MeToabl MAIIMHHOTO 00y4YeHHsI M KX IPUMEHEHHE B MOIePKKe pPeleHnil

ObecrieunBaeT OCBOCHHE METOJIOB aHAIM3a JAaHHBIX, BBISBICHUS 3aKOHOMEPHOCTECH U
MOCTPOCHUS TMPOTHOCTUYECKUX Mojeneil. B paMkax KOMIIETEHIIMM 3TH METOJbl BaXKHBI IS
reHepalyd pPEeKOMEHJAllMii Ha OCHOBE aHajiu3a JaHHBIX, ITPOTHO3UPOBAHUS ITOBEICHUS
MOJIb30BaTee M aBTOMATUYECKON MHTEpHpETaliy pe3yibTaToOB, YTO IOBBIIIAET KAaueCTBO
MOIAEPKKH PELLICHH.

Tema 5. IlnaTdopMbl 1 HHCTPYMeEHTHI 1Jis pa3padorku CIIITP

[To3BONSIFOT peain30BaTh U HHTETPUPOBATH PA3TMYHBIC KOMIIOHEHTHI CUCTEMBI IS cOopa,
00paboTKM M aHanu3a AaHHBIX. B pamMkax KOMIIETEHIIMH 3TH TUIaT(HOPMBI MCIONB3YIOTCS IS
00BbEIMHEHUSI TaHHBIX M3 PA3HBIX MCTOYHMKOB, aBTOMATH3alMK MPOIECCOB MHTEPHPETALUU U
dbopMupoBaHUs peKOMEeH 1A Ha 0a3e aHaIM3a UH()OPMALIMOHHBIX MTOTOKOB.

Tema 6. HeueTkne npogyKIMOHHbIE CHCTEMbI U MX IPUMEHEHH e

Hcnone3yrores ans MOAETUPOBAHUS HEOMPENICICHHOCTH U MPHUHATHS pEUICHUH B
YCJIOBHSIX HETOJHOW WM HETOYHOM uHpopMmanuu. B pamMkax KOMIIETEHIIMH 3TO IO3BOJISET
YUUTBHIBaTh BCE HIOAHCHI JAHHBIX, HHTEPIPETUPOBATH PE3YNIbTAThI C YYETOM HEOMPEICIEHHOCTH,
a Tak)ke 00ecreunBaTh peKOMEHIAINH, aIAITUPOBAHHBIC K YCIOBUSAM KOHKPETHOM CUTYaIUH.

Tema 7. 'uOpuaHbie cucTeMbI (HeUYeTKUe+HelpoceTeBbIe)

OOBbeAMHSIOT MPEUMYIIIECTBA HEYETKUX JIOTUK M HEHPOCETEBBIX MOJIEJICH, YTO MOBHIIIACT
TOYHOCTh M YCTOWYHMBOCTh pelICHHI. B pamMkax KOMIETEHIIMH 3Ta WHTErpamus pa3padoTok
nomoraer 0Oojiee KaueCTBEHHO HWHTEPIPETUPOBATH CIIOKHBIE W PA3HOPOJHBIC JIaHHBIC ISt
MPOTHO3a U PEKOMEHIAINH, OCOOEHHO B MHOTOACIEKTHBIX CIICHAPHUSX.

Tema 8. PazpaGorka u tectupoBanue CIIIIP

@dokycupyercs Ha MPaKTUYECKHUX ITANax CO3/IaHUs CUCTEMBI, B TOM 4Kclie cOOpe JaHHBIX,
uX aHanuse, GopMUpPOBAHUU MOJENEH M WX MpOoBepKe. B paMkax KOMIETEHIIMHM 3TO BKJIIOUYAET
BHEJIDEHUE METOJOB HHTErpaluu JAHHBIX, MHTEPIPETAlUUd pe3yJbTaTOB M  OIEHKHU
3(h(PEeKTUBHOCTH CUCTEMBI I (POPMUPOBAHUS HATEKHBIX PEKOMEHAAINI 1 TIPOTHO30B.

3. IIK-4.3 Cnoco0eH npoBecTH OLEHKY I3THYECCKHX U NMPABOBBIX ACHEKTOB PadoThI ¢
UM (pOBBLIM CJIeIOM

Tema 6. HeueTkne npogyKIMOHHbIE CHCTEMbI U MX IPUMEHEHHE

HeueTkne npoayKIMOHHBIE CUCTEMBI SIBJISTFOTCSI MOIITHBIM HHCTPYMEHTOM MOJIETTHPOBAHUS
YCIJIOBH, B KOTOPBIX PUCYTCTBYET HEONPEIECIEHHOCTh MM YaCTUYHAS TPUHAAJIEKHOCTh JAHHBIX
K HECKOJIbKUM KJjiaccaM. Tako# mojxo/1 mo3BojsieT GopMain30BaTh M peliaTh CIOXKHBIC 3a/1a4u
MPUHSTUS PELIEHUH, I/Ie TOYHOCTh M OMpeeIeHHOCTh HH(POPMAIIUU OrpaHUYeHbl. B KOHTeKCTe
MPUMEHEHHUS B UHTEIJICKTyaIbHBIX CHUCTEMAaX, HEUYETKUE MPOIYKIIMOHHBIE CUCTEMBI UCIIOJIb3YIOT
npaBuia BuAa "eciau-To", B KOTOPBIX YCIIOBUS U JACHCTBUS BBIPAXKEHBI C MOMOUIBI0 HEYETKHUX
MHOECTBA, YTO YBEJIMYMUBAET THOKOCTH CHCTEMBI MPU 00paOOTKE HETOYHBIX WA HETOJIHBIX
JTAHHBIX.

[Ipu ucmonp30BaHUK HEYETKUX MPOAYKIIMOHHBIX CUCTEM BXKHO YUUTBHIBATh dTUUECKHUE U
MIPABOBBIE ACIMEKTHI, CBSI3aHHBIE C OOpAaOOTKON M XpaHEHHEM JaHHBIX, OCOOEHHO IH(PPOBOTO
ciemna. DTH CHUCTEMBI MOTYT TPHUMEHSTHCS ISl aBTOMATHYECKOW HWHTEPIIPETAIlMU TIOBEACHUS
MOJIb30BaTENsl, IPOTHO3UPOBAHMSI €r0 JNEHCTBUI WM MPUHATHS PEKOMEHAAlUN, 4To TpedyeT
OTBEYATh 3a MPO3PAYHOCTh U OOOCHOBAHHOCTH PEIIEHUMN, a TaKKe COOJIIOaTh HOPMBI 3aIUThHI
nepcoHaNbHBIX JMaHHBIX. Kommerennus "IIK-4.3" BkiIro4aeT CrmocoOHOCTh OIICHMBATH PUCKU
HEMPaBOMEPHOTO HWCIOJNb30BaHUS JaHHBIX, WX KOH(MUIECHIUATBLHOCTh, a TaKXe BIIUSHUC
ABTOMATUYECKUX PEIICHUN Ha MpaBa U CBOOOJBI YETOBEKA, YTO BAKHO MPH BHEIAPEHUU TaKHX
CHCTEM.

Takum o0Opa3oM, UCHONB30BaHHWE HEYETKUX MPOAYKIMOHHBIX CHCTEM JOJKHO
COTIPOBOXIATHCS CTPOTMMH OSTHYECKUMH U TPABOBBIMU OIICHKAMH, a TakKke pa3paboTKou



pPETJIaMEHTUPYIONIUX  TPOILeyp, YTOOBl o0ecmeduTh OamaHc Mexay 3(PGHEeKTUBHOCTHIO
ABTOMATHU3UPOBAHHBIX PELICHUH U 3alIUTON IPaB I0JIb30BATENSA. DTO BKIIIOUAET PACCMOTPEHHE
acneKkToB MH(GOPMUPOBAHHOTO COTJIACHS, 3allUThl MEPCOHAJIBHBIX JAHHBIX U BO3MOXHOCTEH
00’KaJIoBaHus PEIICHUIN CUCTEMBI.

4. FC-2.1 Uccaenyert u pazpadatbiBaeT 00Jb11ue si3bikoBbie Moaesin (LLM) u npyrue
MO/1eJIU /151 CAMBOJIBHBIX JaHHBIX

Tema 5. IlnaTdopMbl 1 HHCTPYMEHTHI s pa3padorku CIIITP

B pamkax gaHHOI T€MBI pACCMATPUBAIOTCS OCHOBHBIE IIPOTPAMMHBIE TIAT(OPMBI, CPEIBI
pa3pabOTKM W MHCTPYMEHTHI, OOECIEYUBAIOIIUE CO3/IaHUE CHCTEM TMOAJEPKKH MPUHSATHUS
pemenuit (CIIIP). Hcnonb3oBanue OonbIuX sA3bIKOBBIX Mojeneil (LLM) u cHMBOJIBHBIX
TEXHOJIOTHI TpeOyeT MHTErpallud pa3inuHbiX iatdopm, Takux kak TensorFlow, PyTorch,
Jupyter Notebook, cnenmanusupoBannbie wiatdopmsl s padotsl ¢ LLM, nampumep, OpenAl
API wm Hugging Face Transformers. DTu MHCTpyMEHTHI MO3BOJISIIOT 3D PEeKTUBHO 00y4YaTh,
a/IalITUPOBATh U BHEAPSATH MOJIEIH, a TAK)KE aBTOMAaTHU3UPOBATh 00OpAaOOTKY JTaHHBIX, TEHEPALIUIO
pEeKOMEHIaluii U MHTEepIpeTanuio pe3ysibraToB. Kpome Toro, Ba)XHO MCHOJB30BaTh CPEICTBa
BU3yaJIM3alliK, WHTEP(ENCHl I B3aMMOJACHCTBHS C IIOJB30BAaTENSIMH U IUIATGOpPMEHHBIC
CpEICTBa ISl MHTETPAllMU Pa3IMYHbIX KOMIIOHEHTOB CHUCTEMbI, YTO OCOOCHHO aKTyaJbHO MpHU
pa3paboOTKe CIOKHBIX HHTEJUIEKTYaJlbHBIX pPELIEHUIN, OCHOBAaHHBIX Ha KpPYyHMHOMACIUTaOHBIX
S3BIKOBBIX MOJIETISIX.

Tema 7. 'uOpuanbie cucTeMbl (HeueTKHe+HelpoceTeBbIe)

I'uOpuaHble CcHCTEMBI COYETAIOT MPEUMYIIECTBA HEYETKOW JOrukd (ans oOpaboTku
HEOIpECNEHHOCTH M HEIMOJIHBIX JAaHHBIX) M HEHWPOCETEeBBIX MoJeNnel (s pacrno3HaBaHUS
CJIOHBIX 3aKOHOMEPHOCTEH ). B paMkax KOMITETEHIINH 10 UCCIIEIOBAHUIO U Pa3paboTKe OOIBIINX
A3BIKOBBIX MOJIEJIEN U CUMBOJINYECKUX CUCTEM TaKHE TMOPUAHbIE [TO/1X0 bl IO3BOJISIOT CO3/1aBATh
OoJiee Ha/Ie)KHBIE K HTHTEPIIPETUPYEMbIE CUCTeMbl. Hampumep, HelipoceTeBbIe KOMITOHEHTHI MOTYT
reHepaluy TeKCTa WK KiIacCu(PUKalui, a HeYeTKUE MpaBuiia odecneunBaroT 0osiee 00bsICHUMOE
MPUHITHE PELICHUI UM yIpaBlIeHUuEe HEONPEIEICHHOCThIO B BbIBOAAX. B uHdpacTpykrype ans
pa3pabOTKU TaKMX CHUCTEM MCHONb3YIOT IUIATGOPMBI, KOTOpbIE MO3BOJISIIOT OOBEIAUHATH
HelpoceTeBble OMOINOTEKH C CUCTEMAaMHU JIOTMYECKOTO BBIBOJIA U MOJETUPOBAHUS 3HAHUS, YTO
MOBBILIAET BO3MOYKHOCTH CUCTEM MOJIEPKKH MPUHATHUS PELICHUH 3a CUeT KOMIUIEKCHOTO aHaIn3a
U KOMOMHHMPOBAHHBIX METOJIOB.

Tema 8. PazpaGorka u tectupoBanue CIIITP

DOTa Tema BKJIOYAET JTalbl NPOEKTHUPOBAHHUS, pealU3alld, BAIUJAUUA U OLEHKH
3¢ (HEKTUBHOCTH CUCTEM MOAECPKKHU MPUHATHS pelieHui. B mpouecce pa3paboTKu UCHIOIB3YIOTCS
COBPEMEHHBIE CpE/ICTBAa MOJEIMPOBAaHUS, OOyUeHHs W TECTHpPOBaHUs, BKIIOYas oOy4yeHHe
KpPYNHBIX SA3bIKOBBIX Mozenell (LLM), uHterpannio CUMBOJIBHBIX M THOPUIHBIX KOMIIOHEHT, a
TaKXe TeCTUPOBAHUE CUCTEMBI Ha pealibHbIX JaHHBIX. B paMKax KoMIeTeHIInn oco0oe 3HaYeHne
MMeeT IPUMEHEHNE METO/I0B OLIEHKU U aHaliu3a paboThl MOJIENIN, HACTPOMKa TUIlepHapaMeTpoB,
Bepu(dUKaLus KOPPEKTHOCTH U OOOCHOBAHHOCTH CUCTEMBI, a TAKXKE OLIEHKA €€ B3aUMOJCHCTBUS C
noJyib3oBareseM. B utore cucremarnyeckuil moixo/1 K pa3padoTKe U TECTUPOBAHUIO 00ECTIEYNBAET
CO3/1aHUE HACKHBIX, HHTEPIPETUPYEMBIX M CHOCOOHBIX K MAaCIITAOMPOBAHUIO PELICHUH.

5. O-1.2 Cnocoben mnpeodpa3oBbiBaTh HedOpMAIU30BaHHBIE MW CJ1a00-
(popMasIN30BaHHBIC JAHHBIC NPEANPHUATHS B CEMAHTHYCCKHE eJUHULBI 0a3 3HAHMI

Tema 4. MeToapl MAIIMHHOTO 00Yy4YeHUsS M UX IPUMEHEHUE B MOIEePKKe peleHu i

MamunHoe oOyuyeHHne — 3TO HabOp METOJOB M AJTOPUTMOB, TTO3BOJISIOLIMX
KOMIIBIOTEpaM aBTOMaTHUECKU OOHapyKUBaTh 3aKOHOMEPHOCTH B JIAHHBIX U HCIIOJIb30BaTh 3TH
3HAHUS IS TIPUHATUS PEUICHUH WM TpeJcKa3aHuii. B KoHTekcTe HamoiaHeHHs 0a3bl 3HAHWU,
METOJIbl MAIIMHHOTO OOy4YeHHs WIparoT BaXXHYIO pPOJIb: OHMU IO3BOJISIOT aBTOMAaTH3UPOBATH
nporiecc  u3BiledyeHuss  (HakroB U3 OONBIIMX  O0OBEMOB  CTPYKTYPHUPOBAHHBIX U
HECTPYKTYpHUPOBAHHBIX JaHHbIX. Hampumep, kiaccupUKalMOHHBIE W KJacTepU3alMOHHbIE
QITOPUTMBI UCIIOJB3YIOT 00yUeHHBIE MOJIENN JUIsl aBTOMATUYECKOTO BBISBICHUS OOBEKTOB, UX



XapaKTEPUCTUK M CBA3EH, YTO CIIOCOOCTBYET O0jiee OBICTPOMY M TOUHOMY (hOpMUPOBaHHUIO Oa3bI
3HaHUM.

[Ipouenypsl aBTOMAaTUYECKOTO MPe0Opa3oBaHusl TAOIMYHBIX JaHHBIX B (DaKThl 0a3 3HAHUN
pean3yroT MEXaHU3MbI 00yUYCHHS, TO3BOJISIONINE CUCTEME CAMOCTOSATEIBHO BBISBIISTH 3HAUNMBbIE
CBSI3M, U3BJIEKATh CYLTHOCTH U CBOMCTBA, a TAKXKE CTPYKTYPHUPOBATh HH(OPMALIHIO B BUE IPABHII
wii ¢akToB. Vicnoiap30BaHne METOIOB KIIACCU(PHUKAIINH, PETPECCHH U KIacTEPU3alUU TO3BOJISIET
MOBBICUTh KAaY€CTBO ABTOMATHYECKOTO HAMOJHSAHUSA 0a3bl M 00ecrneyuTh €€ akTyalbHOCTb U
MOJIHOTY 0€3 HEOOXOAMMOCTH PyYHOTO BMEIIATEIHCTBA.

[lonnepkka pemieHU ¢ MOMOIIBI0 METOAOB MAIIMHHOTO OOyYeHHs BKIIOYAeT
MOJIEJIMPOBAHUE CLIEHAPUEB, IPOTHO3UPOBAHUE, aHAIN3 IOBEJIECHUS M0JIb30BATENIEH, BbISBICHUE
3aKOHOMEPHOCTEH U anomanuii. Bee 5Tu 3a1aun TpeOyIOT HaMMUKs KaYeCTBEHHON 0a3bl TaHHBIX,
HAIlOJJHEHHOW aBTOMAaTUYECKHU W3BJICYEHHBIMU 3HAHUSMH, YTO CYIIECTBEHHO I1OBBIIIAET
3¢ (HEeKTUBHOCTH CUCTEM MOAJICPKKH MPUHATHS PEIICHUN.

Tema 5. Ilnargopmbl 1 HHCTPYMeHTHI 1Jis1 pa3padorku CIIITP

[Tnardopmbl 1 UHCTPYMEHTHI ISl Pa3pabOTKH CUCTEM MOJICPKKU MPUHATUS PELICHUN
(CIIITP) mpenocTaBisioT pa3paboTYMKaM r'HOKHME BOZMOXKHOCTH JIJIsl CO3IaHMs, aBTOMATH3alUU U
pacuiupenusi 0a3 3HaHWUN, a TaKXKe pealu3aluy MPOUEeAyp aBTOMATHYECKOro MpeoOpa3oBaHuUs
TaOMMYHBIX JaHHBIX B (akTtel 0a3pl 3HaHmid. CoBpeMeHHBbIE IIaT(GOPMBI BKIIOYAIOT
CIeIMallM3UpOBaHHbIE CpPeIbl MPOrPaMMUPOBAHUA W Pa3pabdOTKH, TakWe Kak cpenbl Ha 0Oasze
mwiaropmel Protege, Expert System, Prolog wmm frameworks mis paGoTel ¢ MalimHHBIM
0o0ydyeHueM u 00pabOTKOM OOJIBIINX JAHHBIX.

OCHOBHBIE KOMITOHEHTBI TaKWX IUIATGOPM — 3TO CPEACTBAa MOJCIMPOBAHUS 3HAHMH,
CUCTeMbl ympaBieHHs Oa3amMM 3HAHHM, KOMIIOHEHTHI [AJii aBTOMATUYECKOTO W3BJICUCHUS U
peoOpa3oBaHus JAHHBIX, a TAKXKE MOJYJIU JJIsl aBTOMaTHYECKOI0 OOHOBIJIEHUS U MOJAJEPKaHUS
aKTyaJIbHOCTH 0a3bl 3HAaHUN. VHCTPYMEHTHI MO3BOJSIOT PEATU30BBIBATh MPOIEAYPHl IO
ABTOMATHYECKOMY MpPeoOpa30oBaHUIO TAOIMYHBIX JAaHHBIX B ()AKTHl C TMOMOUIBIO BCTPOCHHBIX
NroOpuTMOB 00pPaOOTKM JAHHBIX, MPABUI M METOJOB MAIIMHHOTO OOy4YEHHs, YTO 3HAUYUTEIBHO
noBbIlIaeT 3¢ (HeKTUBHOCTh PA0OTHI CUCTEM U MX aBTOMAaTH3ALUIO.

[IpuMeHeHHE COBpPEMEHHBIX IUIATPOPM M HHCTPYMEHTOB OOECHEUMBAET WHTETPALIUIO
Pa3IUYHBIX HICTOYHUKOB JIaHHBIX, TOJIEP’KKY aBTOMAaTHU3MPOBAHHBIX NPOLIECCOB MTPE0Opa30BaHUS
U HarmoJiHeHue 0a3bl 3HAHWi, 4TO, B CBOIO OYEpe/b, COCOOCTBYET Oojiee OBICTPOMY U TOUHOMY
NPUHITHIO pEIIeHUH Ha 0a3e akTyalbHBIX U CTPYKTYPUPOBAHHBIX JJAHHBIX.

Tema 7. 'mOpuanbie cucTeMbl (HeueTKHe+HelpoceTeBbIe)

I'uOpuaHble CUCTEMBI, COUYETAIOUIME HEYETKYI0 JIOTMKY U HEHpOCeTeBblE MOJEINH,
NO3BOJISIOT (P(GEKTUBHO aBTOMATU3MPOBATh IMPOLECC HAMOJHEHHs 0a3bl 3HAHMUN 3a CUET HX
CcrocoOHOCTH 00pabaThIBaTh CIOKHBIE, MHOTOACIIEKTHBIE U HEONPEIeJeHHbIe TaHHbIe. B Takux
cucTeMax HelpoceTH 00y4yaroTCsl BBISIBIISATh CKPBIThIE 3aBUCIMOCTH U CTPYKTYPHPOBATh OOJIbIINE
00BeMBbl TaOJIUI] U HECTPYKTYPUPOBAHHBIX JIaHHBIX, MpeBpamas ux B GaxTel. OTHOBPEMEHHO,
HEUETKHE MOJIENM YYHUTHIBAIOT HEOIPEICIIEHHOCTh W HEMOJHOTY HCXOJHOW HHMOpMAaIuH,
103BOJISASI GOPMUPOBATH KaU€CTBEHHBIE U YCTOWUMBBIE (akThl B Oa3e 3HaHUM. B pe3ynbTare, Takue
cHCTeMBbl O00ECIEeUMBAIOT AaBTOMATHYECKOE NPEeoOpa3oBaHHE MaHHBIX B CTPYKTYPHUPOBAaHHBIE
(bakThl, MOBBIIIAS TTOJTHOTY U TOYHOCTH 0a3bl 3HAHUM, YTO BaXKHO JJIS TOCIETYIOIIMX JIOTHUECKUX
paccyXIeHUH U NOLAEPKKU PELIECHUI.

Tema 8. Pazpaborka u recrupoBanue CIIIIP

IIpouecc BKIHOYAET NMPOEKTUPOBAHUE APXUTEKTYPBHl CUCTEMBI, MHTEIPALUI0 MOJEIEH
MaIIMHHOTO OOYy4YeHUS U HKCHEPTHBIX MpPaBUJI, a TaKKe MOCIeJ0BATEIbHOE TECTUPOBAHHE U
KaJMOPOBKY CHCTEMBbI Ha JJAHHBIX PealbHOM cpelpl. B paMkax KoMIeTeHIUuu oco0oe 3HaYeHue
UMEEeT HCCIIeI0BaHUE TIOBEJIEHUSI areHTHBIX CHCTEM, HX CIIOCOOHOCTh aJalTUpOBAThCA U
NpPaBUIBHO PEarupoBaTh B CIOXKHBIX clieHapusxX. TecTupoBaHHe oOecrieunBaeT oOHapyKeHue
OIINOOK, HEJJOYETOB JIOTUKU M HEJOCTATKOB MOJIENH, a TaKKe MOoATBepKaeHHE 3D (PEeKTUBHOCTH
CHCTEMBl B pEallbHBIX YCIOBHUSX, YTO OCOOEHHO BaXXHO JISi CHCTEM MOJACPKKH NPUHATHS
peleHnit, OCHOBaHHBIX Ha aBTOMATHU3aINH JIEATEIbHOCTH areHTOB.



[IpennoxxeHHbie abopaTopHbie PabOTHI TOKPHIBAIOT BCe 3asiBJIEHHBbIE HHIAMKATOPDI
KOMIIEeTeHIUM.

Yek-JIuCT /151 NPOBEPKHU BHINOJHEHUS JA00PATOPHBIX padoT
DTOT YEK-TUCT IOMOXKET MPEINOIaBATENI0 U CTyIeHTaM yOeIUThCs, 9TO BCE ATarbl padboT
BBITNIOJTHEHBI KOPPEKTHO.

O0mmii YeK-JIUCT I BCeX JJadOpaTOPHBIX padoT

Lenu u 3a1a4u padoThl 4eTKO C(POPMYJINPOBAHBI U BBITOJIHEHDI;

Teopernueckass 4yaCThb OCBEIIAET OCHOBHBIE KOHIICTILIMM U METOJbI, COOTBETCTBYIOILIUE
TeMe J1abopaTOpHOU paboThI;

[IpakTHueckass YacTh BKIIOYAET peajJU3alUI0 aJIrOPUTMOB, MOJCIUPOBAHHE U
HKCIEPUMEHTHI C MCITIOJIb30BAaHHEM COOTBETCTBYIOIIUX HHCTPYMEHTOB U Iiatdopm;

Hcnonb3yeMble METObI 1 MHCTPYMEHTBI OIMCAHbI TOAPOOHO, UX HACTPOMKA U TapaMeTphI
3aJJ0KyMEHTHPOBAHBI;

BrinonHeHs! Bce mpelyCMOTPEHHBIE 331aHUS U ATAIbl paOOThI,

PesynbpTaThl aHaTM3a MOTYYCHHBIX JAaHHBIX U MOJICIIA UHTEPIIPETUPOBAHBI, ITPEICTABICHBI
B BHJIC TPa(UKOB, TAOJIHII, OTYECTOB;

O6ocHOBaHME MPUHATHIX PEIICHUH MTPH PEeaTH3aUU U HACTPOUKE CUCTEM;

DTuYecKkue, MPaBOBbIE WJIM COIMAJIbHBIE ACMEKThl PACCMOTPEHBI MPU HEOOXOAMMOCTH
(HanmpuMmep, 00pabOTKa JaHHBIX WM HU(PPOBOIA CIIeN);

BoiBogbl  chenaHbl Ha  OCHOBE  MOJYYEHHBIX — PE3YyJbTaTOB, CHOPMYIHMPOBAHBI
PEKOMEH/IAlNY WITH JATbHEUIITNE IIaTH;

JlokyMeHTaIusi 4yeTKas, MOHATHAs U COACPKHUT OMHCAHUE APXUTEKTYpPhI, aITOPUTMOB U
UCTIOJIB30BaHHBIX MIaT(hopM;

Kon/ckpuntel mpenoctaBieHbl, OG(GOpPMIEHBI COMNIACHO TpeOOBaHUSIM, CHAOXKEHBI
KOMMEHTApHUSIMU;

CaMOCTOSATETHHOCTD BBIMIOJTHEHUS TOATBEPIKIAETCS OTCYTCTBHEM HEOKUAHHBIX OLTHOOK
WY BHEITHEH TOMOIITH;

Ha Bce Bompochl MO BBIMIONHEHHOW paboTe MaHbl OTBETHl, APTyMEHTUPOBAHHBIE U
CBOEBPEMEHHBIE.

Tema 1. BBeieHre B MHTE/VICKTYAJbHYIO MOAAEPKKY NPUHATHS pPelleHHu i

B oTuere omnucaHo copep:kaHue W 1eNU padOThHI, CBSI3aHHBIE C TOHUMAHUEM KOHIICTIIINN
HITP

[IpoaHanu3upoBaHbl OCHOBHBIE KOMIIOHEHTBI U CTPYKTYPA CUCTEMBI IMOJAEPKKHU PELIECHUI

[TpoBeneH 0030p TUMOBBIX CIIEHAPUEB TPUMEHEHHUS TEXHOJIOTHI

[Ipencrasnensl npumepsl ucnonbzoanus MIIP B peanbHbIX cucremax

BrinonHeHs! ynpakHEHHS WJIH T€CTHI, CBSI3aHHBIE ¢ 0a30BBIMH MOHITHUSIMU

CrenaHbl MPaKTUYECKUE BBIBOIBI WJIM PEKOMEHIALMH 110 TPUMEHEHUIO

Tema 2. MeToabl NOMCKA U NPHUHATHS PellIeHUH

Peann3oBaHbl alnropuT™MbI MOMCKA PELIEHUH (IBPUCTUYECKUE, ONTUMH3AIMOHHBIE)
[TponemoHcTpupoBaHa paboTa METOI0B C KOHKPETHBIMH 3a/la4aMu

CpaBHEHBI Pe3yNbTaThl Pa3HBIX MOAX0J0B

ITpoBenen ananu3 3pPEeKTUBHOCTH U TOUHOCTH

OdopmiteHBI CXeMBI WK MOJICNIN TTOMCKA PEIICHUH

IIpencraBnens! rpaduku, TaOIMUIIBI UM OTYETHI 110 pe3yIbTaTaM

Tema 3. IIpeacraBieHue 3HAHUI 1 PACCYKICHUH B HHTEJUIEKTYaIbHBIX CHCTEMAX
CoznaHbl MOJIEM 3HAHUM (HapUMep, OHTOJIOTUH, CUCTEMBI ITPaBHII)



Peann3oBanbl MEXaHU3MBI PACCYKIECHUN (JIOTUKU, BBIBOJIBI, IETIOYKHU)
[TpopeMoHCTpUpPOBaHA HHTEPIIPETUPYEMOCTh U O0BSICHUMOCTD MOJEIN
[IpoBenena npoBepka KOPPEKTHOCTU PacCyKACHUN

JIOKYMEHTUPOBAHO UCIIOJIb30BAaHUE METOI0B IIPECTABIICHUS 3HAHUI

Tema 4. MeTo1bl MAIIMHHOTO 00Y4Y€HNs U UX IPUMEHEHHE B MOIEPKKe pelIeHuii
[TocTpoeHb! 1 00y4EeHBI MOJIEIIM MATUHHOTO 00y4YeHHS (KiIacCUpUKaIUs, perpeccusl)
O1ieHeHbl METPUKHU KaueCcTBa MOJIEIICH

[IpoBeneHbl SKCIIEPUMEHTHI C HACTPOHKAMU THIIEpIapaMeTpOB

JleMoHCTpHUpOBaHa CITIOCOOHOCTh MOJICIH JIeaTh MPOTHO3BI

Peanu3oBanbl peKOMEHJAIIMN HA OCHOBE aHAJIN3a TAHHBIX

B oTdere npencrasieHbl rpaguky 00ydeHUs, TECTUPOBAHUS U PE3YIbTAThI

Tema 5. Ilnargopmbl 1 HHCTPYMeHTHI 1Jis1 pa3padorku CIIITP
[Toarorornensl pabouue cpenbl (Hanpumep, Jupyter Notebook, API matdopm)
Peanm3oBanbl mpuMepbl HHTETPALUU MOJIEIICH WIIM KOMIIOHEHTOB CHCTEMBI
Onucan BBIOOpP HHCTPYMEHTOB U MX TapaMeTpPhl

[TpoxpeMoHCTpHpOBaHA aBTOMATHU3ALUS TIpoIIecca pa3padoTKu

[IpencraBieHbl CKPUMITHI, KOJIBI U HHTEP(]EHCH CUCTEMBI

B nokymeHTauu BbIICICHBI STabl pab0Thl © MHCTPYKIIHA

Tema 6. HeueTkne npogyKIMOHHbIE CHCTEMbI U MX IPUMEHEHHE
[Toctpoena mozenb Ha 6a3e HEUETKUX MPABHI U MHOXKECTB

Peanu3oBanbl npaBuiia U aITOPUTMBI HEJTMHEHHOTO BBIBOJIA

[IpoBeneHbI SKCIIEPUMEHTHI C PEAIbHBIMU MU CHHTETUYECKUMU JTaHHBIMU
[Ipou3sBeneH aHanu3 4yBCTBUTEILHOCTH U TOUHOCTH
[IpoaemMoHCTpHpPOBaHBI KEMCHI MPUMEHEHUS B IIPAKTHUKE

CrenaHbl BBIBOJIBI O IPEUMYIIIECTBAX U OTPAHUUYEHUIX

Tema 7. 'nOpuaHbie cucTeMbl (HeueTKUe+HelpoceTeBbIe)
Co3aaHa KOHLENIMS U pealn30BaHa MOJIeNb TMOPUTHON CHCTEMBI
OOBbscHEHBI BBIOOP M UHTErpallisi KOMIIOHEHTOB

ITpoBeneHo oOyueHue U TECTUPOBAHHE CUCTEMBI
JleMOoHCTpUpOBaHbl IPEUMYILIECTBA THOPUIHOTO MOAX0Aa
Onucana apXUTEKTypa U TEXHUYECKUE JIETAIA PeAIU3aLlun
[Ipou3sBeneH aHanM3 TOYHOCTH U UHTEPIIPETUPYEMOCTH

Tema 8. Pazpaborka u tecrupoBanue CIIITP

BrinonHeHa apXUTeKTypHast cXeMa CUCTEMBbI

Peann3oBaHbl OCHOBHBIE KOMIIOHEHTHI (MOENIN, HHTEp(ENChl, Oa3bl JaHHBIX )
IIpoBeneHbl TECTOBBIE CLIEHAPUU U IPOBEPKH KOPPEKTHOCTH

[TpousBenena ornenka 3pPEeKTUBHOCTH U Ka4eCTBa pabOThI CHCTEMBI
3aduxcupoBaHbl OIIMOKH U BBIITOJHEHA UX KOPPEKTUPOBKA

[ToAroToBieHb! OTYETHI M IOKYMEHTALIUS [0 pe3yJIbTaTaM TECTUPOBAHUS

4.4 MeToanyeckue yKa3aHusl 10 OPraHNu3alMu KypcoBbIX padoT (IPOeKTOB) 10
aucuuminHe ""'TexHo/I0ruM HHTe/VIEKTYaJbHOH NMOJ/IePKKH IIOMOIIY NPHUHATHS PelIeHnH
U ynpasjeHus'"

KypcoBbie paboThl (POEKThI) HE MPETYCMOTPEHBI.

S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBHOH YU4eOHOI JIUTepaTypbl, HCOOXOAMMOM 115
OCBOCHMS IMCHUIIMHBI (MOXYJIs1)



5.1 JIureparypa

1. ndopmaniMoHHbIE CUCTEMBI YNPaBJICHUS MPOU3BOJICTBEHHON KOMITaHUEH : Y4eOHHK
U IIPaKTUKYM Jjis By30B / mox peaakuuei H. H. JIbrukunoii. — Mocksa : M3naTenscTBo FOpaiiT,
2025. — 241 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-00764-0. — Tekcr
auekTpoHHBIH  //  OOpaszoBatenbHas  mnatdopma  FOpaiit  [caiit] —  URL:
https://urait.ru/bcode/560080 (mata oOpamenus: 25.10.2025).

2. KpacaBun, A. B. KomnbroTepHblii IpakTUKyM B cpene matlab : yuyeOHuk 11st By30B /
A. B. Kpacasumn, f1. B. Kymarynos. — 2-e u3g. — Mocksa : U3natensctBo Opaiit, 2025. — 277
c. — (Bwicmiee obOpazoBanue). — ISBN 978-5-534-08509-9. — Tekct : 31MeKTpOHHBIN //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/565114  (mara
obparmenusi: 25.10.2025).

3. beccmeptasiii, U. A. HHTEemIeKTyalbHbIE CUCTEMBI : YYCOHMK W TPAKTUKYM JUIS

By30oB/ W. A. beccmepruriid, A.b. HyrymanoBa, A. B.IlmatonoB.— 2-e u3a. — Mocksa :
MznarensctBo FOpaiit, 2025. — 250 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-20734-7.
— Tekct : oanektponusli // OOpa3oBatenbHas mmiatdopma HOpaiit [caiir]. — URL:
https://urait.ru/bcode/558664 (mata obOpamenus: 25.10.2025).

4. Manyrua, B.A.  Maremaruyeckass CTaTUCTHKA : Y4eOHHMK i1 BY30B/
B. A. Manyrun. — MockBa: M3garensctBo  Opaiit, 2025.— 218c.— (Bricuee
obpazoBanue). — ISBN 978-5-534-06965-5. — Texkct : anektpoHHBIH // OOpa3oBaTenbHas
mwiatrpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563990  (mata oOpaieHus:
25.10.2025).

5. T'mm A.3., Koanmenko A.B. HccienoBaHue BIMSHHUS arpecCMBHOTO IOBEACHUS
HECOBEPIIICHHOJICTHUX Ha MX JICBUAHTHOCTh Ha OCHOBE MeToza bacca-J/lapku myTem mocTpoeHus
HEYETKOW MPOIYKIIMOHHON CHUCTeMbl. MoJenupoBaHue, ONTHUMH3aIUs U WH(OpPMAaLUOHHBIC
texaoioruu. 2023;11(1). URL: https://moitvivt.ru/ru/journal/pdf?id=1284 DOI: 10.26102/2310-
6018/2023.40.1.009.

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

7. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage Characteristics
of Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010

8. 3axapsan P.A., 't A.3., KoBanenko A.B.: [locTpoeHne nHTEIEKTyaIbHON CUCTEMBI
Ha OCHOBE HEUETHOMW JIOTHKH ISl OTIPECIICHUS YPOBHS IEBUAHTHOCTH TTOJIPOCTKOB.
[TepcniektuBsl Hayku, 8(191) (2025) (C. 39-43)

9. buprokoB, Ausekcannp Hwukomaeswu. [Ipomecchl ympaBieHUS WH()OPMAIMOHHBIMU
TexHoJorusMu: yudebHoe mnocobue/ A.H. buprokoB. — Mocksa: KHOPYC, 2026.- 208 c.
(bakanaBpuar u maructparypa). — ISBN 978-5-406-15186-0. — Texct : anexkrponssiii // 9bC
«BOOK.ru» [caiiT]. — URL: https://book.ru/book/959446 (nata obGpamenus: 25.10.2025).

5.2. llepuoauveckue u3TaHus U KOH(pepeHunu (A*):

1. IEEE Transactions on Big Data — Hay4HbIe cTaTby IO 00pa0OTKE OONBIINX JTaHHBIX.

2. Journal of Big Data (SpringerOpen) — OTKPBITBIN KypHAJI C UCCICOBAHUSAMH B 00JIaCTH
Big Data.

3. Big Data Research (Elsevier) — nybnukanuu no aHaausy, yIpaBJICHUIO U BU3yalu3allun
JTAaHHBIX.

4. Data Science Journal (CODATA) — MeXIUCIMIUIMHAPHBIE UCCIICIOBAHUS TAHHBIX.

5. ACM Transactions on Knowledge Discovery from Data (TKDD) — metoab! u3BinedeHus
3HaHWH U3 OOJBIINX JAHHBIX.

6. https://openreview.net/forum?id=FMMF1a9ifL

7. https://openreview.net/forum?id=EIUrNM9US8c#discussion
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8. https://openreview.net/forum?id=JoO6mtCLHD

9. https://aclanthology.org/2024.findings-emnlp.760/

10. https://aclanthology.org/2020.coling-main.588/

11. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
12. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
13. https://aclanthology.org/2024.findings-naacl.288/

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBPeMEeHHbIe MPo(ecCHoOHAILHbIE 0a3bl

JAHHBIX U HHGOPMALMOHHBIE CTIPABOYHBIE CUCTEMbI

Inexmponno-oubauomeynwvie cucmemot (Ib6C):

1. DBC «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK .ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvl OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

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

Hayunas snexktponnas 6ubnuoreka (HOb) http://www.elibrary.ru/

[TotHOTEKCTOBBIC APXUBBI BEIYIINX 3ala/IHBIX HAYYHBIX KypHAIOB Ha Poccuiickoit
nnaTQ)opMe HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru

6. HammonanpHast  dleKTpoHHas  OuOmmoTeka  (MOCTym K DIEKTPOHHOH  OMOIMOTEeKe
nuccepTaruii Poccutickoii rocynapcrenHou 6ubaunoreku (PI'B) https://rusneb.ru/

7. Ilpesupentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

8. baza gannbix CSD KeMOpumxckoro nentpa kpucramiorpapudeckux qanasix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlextopuym TB" http://www.lektorium.tv/

17. YHuBepcurerckas nHdopmarmonHas cucrema POCCUS http://uisrussia.msu.ru

N

HH(ﬁOpMaI/;MOHHble CnpasovHble Cucmembsl

1. Koncynwrant [Imtoc - cripaBouHas mpaBoBas cUCTEMa (JIOCTYT 110 JIOKAJTLHOU CETH C
KOMIIBIOTEPOB OMOITUOTEKH )
Pecypcor c6o600n020 0ocmyna

1. KubGepJlenunka http://cyberleninka.ru/;

2. AmepukaHCKas mateHTHas 6a3a JaHHBIX http:/www.uspto.gov/patft/

3. MuHuCTEepCTBO HayKH M BhIcIIero oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

4. @enepanbhslii moptan "Poccuiickoe odpasosanue” http://www.edu.ru/;

5. Hudopmanuonnas cucrema "EnnHoe OKHO A0cTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnekuus nudpoBbix 00pazoBaTeNbHbIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt ['ocynapcTBEHHOr0 HHCTUTYTA pycckoro sizbika uMeHu A.C. ITymkuna
"O6pazoBanue Ha pycckom" https://pushkininstitute.ru/;
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8. CnpaBouHo-uHpOpMaIMOHHBIN TTopTal "Pycckuit s3b1k" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

10. CnoBapwu u 3HIMKIONEUU http://dic.academic.ru/;

11. OOpa3zoBarenbHblil nopran "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpa3zoBanuu B Poccuiickoit deneparuu". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennvie sekmponHble 06pazoeamenvhvle U UHGopmayuonusie pecypcol Kyol'V

1. Onekrponusii Katanor Hayunoii 6ubmmorexu Kyol'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexkTpoHHas Oubnuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBHOTO AUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUJIEKCOB, ITyOIUKAIMi 1 KOH(epeHnit
http://infoneeds.kubsu.ru/

5. bubmmotexa nHpOPMAITMOHHBIX pecypcoB Kadeapbl nHGOPMAITMOHHBIX 00pa30BaTEIbHBIX
TexHozoruit http://mschool.kubsu.ru;

6. DnexkTpoHHBIN apxuB qokymeHToB KyoI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeNbHbBIE pecypchl Kadeapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIMA
B oOpazoBanuun KyOI'Y wu nHayuno-meromuueckoro xypHaia "IIKOJIBHBIE T['OJbI"
http://icdau.kubsu.ru/

6. Metoanueckue ykazaHus JJ1s1 00y4arOMIMXCS 110 OCBOCHUIO JUCHHUILIMHBI (MO1YJIs1)

[lo kypcy nperycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOM CHCTEMaTH3UPOBAHHBIM Marepuan. B XoJe JEKUHMOHHBIX 3aHATUH pa3Ouparorcs
AJIEMEHTHI TEOPUHU U MPAKTUKYU AUCKPETHOM MaTeMaTUKU, IPUBOJATCS IPUMEPHI PEILICHUS 3a/1a4,
IPOBOJUTCS aHajIu3 Haubolyiee pacnpocTpaHeHHbIX omuOoK. [locime mpociymuBaHus JEKIUU
PEKOMEHAYETCSl BBIIOJHUTL YIPaKHEHUS, NMPUBOJUMBIE B ayJUTOPUU JJISl CAMOCTOSTEIbHOU
paboTHI.

[lo Kypcy mpenycMOTpeHO MpOBEAEHHE JIA0OPATOPHBIX 3aHATHM, HAa KOTOPBIX JaeTcs
NPUKJIAJHON CUCTeMaTH3UPOBAHHBIN MaTepuai. B xozae 3aHATHI pa30uparoTCss METO/bI peLICHUH
3a1a4 o teMaM. [locie 3aHSATHSI PEKOMEH]IyeTCs BBINOJIHUTH YHIPAXHEHHs, TPUBOJUMBIE IJIs
CaMOCTOSITENIbHON PaOOTHI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOJUMO HU3YYHTh JIUTEpaTypy,
IIPUBEICHHYIO B IIEPEYHSIX BBILIE, JJI1 OCMBICIEHNS BBOJUMBIX TOHITHH, aHAIM3a IPEI0KEHHBIX
MOJIXOJI0OB U METOJIOB IUCKpETHOW MaTeMaTHku. [Ipu pemieHnn HOBOM 3a/1aul CTYAEHT JOJKEH
YMEThb BBIOpaTh METOJI PELIeHUs U er0 000CHOBaHHUE.

BaxneimumM sTanoM Kypca SIBISETCS CaMOCTOsITeNbHas pabdora Mo AWCUUIUIMHE. B
npolecce CaMOCTOSATENbHOM paboOThl CTYJAEHT NMPHOOpeTaeT HaBbIKM PabOThl C JAUCKPETHBIMU
00BEKTaMHU.

Vcnonb3yloTcss aKTHBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJOIMH, KOTOPHIE
CIIOCOOCTBYIOT ~Pa3BUTHUIO OOUIEKYJIbTYpHBIX, OOIIeNnpodeccnoHalbHbIX KOMIETEHIHH U
npo¢eCCHOHATIBHBIX KOMITETEHIINH 00yYaromIuXCsL:

- mnpoOsjemMHOoe 00yUueHue;

— pa3HOypOBHEBOE 0OyUEHHUE;

— TPOEKTHBIE METO/IbI 00YUEHHUS,;

— HCCIIeIOBAaTENIbCKUE METO/IbI B O0yUCHUH;

— o0yueHHe B COTpyJAHUYECTBE (KOMaHHasl, FpynoBas padboTa);

— uH(pOPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/0pPOBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMi C NCIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-METOUUECKUM 00ecTieyeHeM KypCOBOM pabOThl CTYJ€HTOB SIBIISIOTCS:
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1. yueOHast muTeparypa;

2. HOpMaTuBHBIE TOKyMEHTHI BY 3a;

3. MeToan4eckue pa3paboTKH Il CTYICHTOB.

CamocrosTenbHas padoTa CTyICHTOB BKIIIOYALT:

— o(opMIIEHHE UTOTOBOI0O OTYETA (IIOSCHUTEIBHON 3aIIMCKH).

— aHaJIM3 HOPMATHBHO-METOINYECKOM 0a3bl OpraHn3aIuig;

— aHaJIM3 Hay4yHBIX MyOJIMKALMU 10 3apaHee OnpeAeIEHHOMN TeMe;

— aHanu3 U 00paboTKy HH(DOPMAITHIH;

— paboTy ¢ Hay4YHOM, y4eOHOH M METOIMYECKOMN JTUTEPATyPOH,

— pabota ¢ koHcnektamu Jiekiuii, IbC.

Jl1st caMOCTOATENIbHON pabOoThI MPEICTABIIACTCS Ay AUTOPUS C KOMIIBIOTEPOM U JIOCTYIIOM
B MIHTEpHET, K AJIEKTPOHHOI OMOIMOTEKE By3a U K MHPOPMAIIMOHHO-CIIPABOYHBIM CUCTEMAM.
[lepeueHpb y4eOHO-METOTNIECKOTO 00CCIICUCHHUS:

1. OcHoBHas 00pazoBaTenbHast MPOrpaMma BhICIIETO MPO(HEeCCHOHATEHOTO 00pa30BaHMs
(benepaabHOro rocyAapcTBEHHOr0 OIOPKETHOI0 00pa30BaTEIbHOIO YUPEK ICHHS
BhIcIero oOpa3oBanus «KyOaHCKHi TOCYAapCTBEHHBI YHUBEPCUTET) 110 HAIIPABICHHIO
IIOJATOTOBKH.

2. IlonoxeHue 0 IPOBEJEHUH TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOMN
aTTecTalluy B eiepaIbHOM rocy1apcTBEHHOM OFOIKETHOM 00pa30BaTEIbHOM
yUpeXJIeHUH BhIcLIero oopasoBanus «KyOaHCKH rocy1apCcTBEHHBIA YHUBEPCUTETY.

3. OO6ume TpeGoBaHUs K IOCTPOCHHUIO, COACPIKaHUIO, 0(OPMIICHHUIO U YTBEP)KICHHIO
paboueil nporpammsl AucHUILUIMHBI DeepanbHOro rocy1apCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIAPTa BHICIIETO MPOGECCHOHATHLHOTO 00pa30BaHuUs.

4. Meroauueckue peKOMEHAlNHU 0 COAEP KaHUI0, 0(DOPMIIEHHUIO U IPUMEHEHHIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJCTB B yUEOHOM IpolLecce,
OCHOBaHHOM Ha dejiepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. VY4eOHbIH M1aH OCHOBHOW 00pa30BaTEebHON MPOTrPaMMBI IO HATIPABJICHUIO TIOTOTOBKH.

6. ®DenepanbHbII rocy1apcTBEHHBINH 00pa3oBaTEeIbHBIN CTAaHAAPT BHICIIETO
PO EeCCHOHAIIBHOTO 00pa30BaHUsI 1O HAIIPABJICHHUIO TTOATOTOBKHU.

B ocBoeHMM MUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOIBINIOE 3HAYCHHE WMEeT HHIWBHIyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOTHATEIIFHOE PA3bsICHEHHE yIeOHOT0 MaTepHara.

NunuBuayanbHble KOHCYJBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allMN O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernofaBaTeieM W OOyYarolIMMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

BaxknelmmM KOMIIOHEHTOM Kypca SIBJISIETCSl CaMOCTOsATEIbHAas MPOEeKTHas paboTa, B X0/1e
KOTOPOM CTYIEHT pa3pabaTbhiBaeT 3aKOHUYEHHOE pEIIEeHUE Ul peleHus 3aaad (KekcoB)
WHAYCTPHUAILHBIX MapTHEPOB. JlomyckaeTcs BBHIOTHEHHE MPOSKTOB B KOMaHIax.

[Togxon, ompenemsitonuii  ycraHoBienne cooTBercTBus keiicoB UII m YIT (5-7),
MO3BOJIIET YE€TKO COOTHOCHUTH JTallbl Pa3BUTHS TEXHOJIOTMH C BOBICYCHHOCTBIO TMapTHEpa U
CHW)XKATh PUCKH TIPU TIEPEXO0/Ie OT JIA0OPATOPHBIX MCIBITAHUH K IPOMBIIIUICHHOMY BHEIPCHHIO.

A. IlpuMeHeHMe HHCTPYMEHTAJIbHBIX CPEACTB HEHpPOCEeTeBOr0 MOAEJIMPOBAHHUA B
keiicax ITAO «CoepoaHk»

Keiic 1. MoaesnpoBaHue ONTHMAJIBHBIX Pa3MellleHU 0AaHKOMATOB

Onucanue: AHanu3 TeKylled ceTd GaHKOMAaTOB M MOTOKOB KIMEHTOB JJIsl ONPEIeTICHHS
ONTUMAJIBHBIX MECT JJI1 HOBBIX TOYEK.

Hens: MUHUMU3UPOBATh U3AEPIKKU U YBEIIMUUTD JOCTYITHOCTD.

Texnomoruu:  Anroputmel rpadoBoro aHanmza (JleWikcTpbl, KiacTepuzauus),
BU3yaJlM3alysl Ha reorpaduyeckux Kaprax, noctpoenue heatmaps.



Peamuzamus:  Mcnons3oBanme Python (NetworkX, Folium) gns monenupoBanms
MapIIpyToB; cOOp JaHHBIX O KJIMEHTAX M TEKYIINX TOUKaX.
Pesynbrart: I[Ipeanoxxenue 10 HOBBIX ToOuek OaHKOMATOB, OBBIIIIEHHE MOKPHITUS Ha 15%.

Keiic 2. Ananu3 nupoBoro cjiega KJIMEHTOB ISl CerMeHTALMU

Onucanue: HMcronb3oBaHWE IaHHBIX W3 COLCETEM M TpaH3aKUUN JJIs OIpPEAEICHUS
NOTPEOUTENHCKUX CETMEHTOB.

Leunb: [ToBeimenue 3¢ (eKTHBHOCTH MAPKETHHTOBBIX KaMIIaHUM.

Texnonoruu: Kimacrepuzanus (k-means), NLP-ananu3 TekCToB, BU3yain3aiys CErMEHTOB
Ha rpadax.

Peanuzarus: O6paboTka nanHbix B Python, cozmanue nmpoduiieit KIMEHTOB.

Pesynbrar: BhigeneHo 4 cermMeHTta, KaXAOMYy COOTBETCTBYIOT PEKOMEHJALUHU IIO
MPEII0KEHUIO.

Keiic 3. Ilpeacka3zanue 0TTOKA KJINEHTOB

Onucanue: AHaIU3 aKTUBHOCTH KJIMEHTOB M BOBJICUEHHOCTH uepe3 HU(poBOH ciien AJis
MIPOTHO3UPOBAHUS BEPOSITHOCTH YXO/1a.

Hens: [IpenoTBpatuTh OTTOK, IPUMEHSSI MEPHI yACPIKAHUS.

Texnonoruu: Anroputmbl knaccuduxamuu (XGBoost), Buzyanuzamus ROC-kpuBbIX u
BPEMEHHBIX TPEHIOB.

Peanuzarnus: [Toctpoenue moaenu B Python.

PesynbTar: Monens ¢ TounocTbio 83%, Beiaenenue 20% onacHbIX yXOASIINUX KIMEHTOB.

Keiic 4. Ouenka KpeIuTHOr0 PUCKA HA OCHOBE MOBECHUS B CeTH

Onucanne: AHaIU3 TEKCTOB U aKTUBHOCTH COIICETEH KIIMEHTA.

Henp: JlonOTHAT TPAAUIIMOHHBIC MOJIEITH CKOPHHTA JAaHHBIMH U3 IIU(PPOBOTO ClIeAa.

Texnonoruu: TekcroBas o0paboTka (transformers), kiaccudukanms, BU3YyaTU3aLHI
PHCKOB.

Peanuzanus: NLP monenupoBanue, MHTETpamus ¢ KpeAUTHBIMU TaHHBIMH.

PesynbTatr: Yiyuiienue TOUHOCTH CKOpUHTa Ha 7%.

Keiic 5. AHaIMTHKA MAPKETHHIOBbIX KAMIIAHUI 110 LM (POBBIM cJiegaM

Onucanue: AHalu3 OTKIMKOB 10 Kpocc-KaHallaM, BbIBICHHE HanOosee 3((eKTHBHBIX
METOJI0B.

ens: Ontumusanus pacxonos u nossimenne ROL

Texnonoruu: CucreMbl MaTMHHOTO 00y4eHHUs, BU3yanuszanus ppoa-orueroB 1 ROIL.

Peanuzanus: Ioctpoenne ananutudeckoit miaardopmel Ha Python u Power Bl

Pesynprar: OO0CHOBaHUE cTpaTeruil, noBbleHne 3pGeKTuBHOCTH B 1,5 pasa.

Hror:

Kaxnpii  kefic  coderaer: MaTreMaTH4YeCKYK) MoJe/ib, HWHCTPYMEHTAJIbHYIO
peamm3anuio (MATLAB, Maple, Python), npukjaaanyro moab3y aiis Coepa (3KOHOMHUS JCHET,
CHUYKEHUE PUCKOB).

b. IIpuMeHeHHe MHCTPYMEHTAJIBHBIX CPEACTB HEHPOCETEBOr0 MOACIMPOBAHUA B
keiicax komnanuu AVA Lab

Keiicbl nias1 kommanum AVA Lab no pa3pa0oTke HMHCTPYMEHTAJIBHBIX CpPeICTB
moaeanposanusa NN

Keiic 1. OnTumu3anms JOrHCTUKH HA OCHOBE HU(POBBIX JAHHBIX

Onucanue: Mcnonp3oBaHNE aKTUBHOCTH KJIMEHTOB Ui ONPENEIEHHUsS MapUIPyTOB IS
JIOTUCTAYECKON CETH.



[lenb: MUHUMU3HPOBATH BPEMSI 1 CTOMMOCTD JIOCTABKH.

Texnonoruu: I'padoBbie anropuT™sl (KpaT4ailIive MyTH, KIacTepU3aIs ), BU3yalTu3aus
MapIIpyTOB Ha reoriargopme.

Peanuzanus: Python (NetworkX, Folium), c6op reoganHbix, MOASTHPOBAHUE MAPIIPYTOB.

Pesynprar: [Ipennokensl 5 HOBBIX MapUIpyTOB, COKpalleHue 3aTpart Ha 12%.

Keiic 2. AHAIM3 KJIMEHTCKOM JIOSJIbHOCTH Yepe3 AKTUBHOCTb B CETH M TPAH3AKLIMHU

Omnwucanue: IlocTpoeHne MOAENM OLEHKH JIOSUIBHOCTH Ha 0a3ze IUQPOBBIX CIEIOB H
IUTATEKHBIX TaHHBIX.

Lenb: @opMupoBaHUE CTPATETUH YIECPKAHUS U IEPCOHATU3ALIMU CEPBHCA.

Texnonoruu: Knacrepmzamus (DBSCAN), dakropHblii aHamu3, BU3yalIH3alus C
nomo1usto Power Bl

Peanuzanus: O6pabotka nanusix B Python, Buzyanuzauus rpymnm.

Pesynprar: CermeHranus KIMEHTOB Ha 3 TIpynmbl € pPEeKOMEHAAUMSIMH IO
B3aMMOJICHCTBHIO.

Keiic 3. IIlporno3upoBanue Cipoca Ha yCJIYIrd 10 aKTUBHOCTH B MHTEPHETE
Onwucanue: AHAINU3 JaHHBIX aKTHBHOCTH, COLICETEH U TPAH3AKIHA MO0 PETHOHAM.

Henb: YayumuTs niaHUPOBAHUE PECYPCOB U MAPKETUHTOBBIX KaMITAHUH.

Texnonorun: Bpemennoii ananu3 (LSTM), perpeccusi, reo-rpadudeckast BU3yaaTu3arus.
Peanmuzamus: Ucnons3zoBanue Python (Keras, matplotlib), coop naHHBIX.

Pesynprart: [Ipornos Ha 3 mecsua ¢ TO4HOCTBIO 85%.

Keiic 4. IIoctpoenue Moe 1 AUHAMHUYHOTO NTOBeAeHHUS KJIMEHTOB

Onucanue: AHanu3 MOCIEIOBATENBHOCTH JIEHCTBUH KIMEHTAa JUIs ONpEeesCHHs
BEPOSTHBIX OYAYIIHUX JIEHCTBHHA.

Lens: [IpenorBpatuth oTTOK, Upsell.

Texnonoruu: IlocnenoBatenbHbie Mogenu (RNN, Markov Chain), Busyanuzanus
TPaeKTOPUI.

Peanuzamus: Python, TensorFlow, moctpoenue moaenei.

Pesynprar: Moaens mpenckazaHuii ¢ TOYHOCTBIO 78%, PEKOMEHJAMH 0 IOJYyYEHUIO
JIOTIOJTHUTEIIbHBIX YCIIYT.

Keiic 5. Busyanu3anusi KJIMEHTCKHUX ceTell U Coll. CBsI3ei ISl BbIAABJICHUS JIMACPOB

Omnucanue: Iloctpoenue rpada COUMAIBHBIX CBSI3eH Cpeau KIMEHTOB Ha OCHOBE
1M(POBBIX AKTUBHOCTEH.

enb: UaeHTUGUIMPOBATH KITFOUEBBIX KIMEHTOB /IS LIE€TEBBIX MPEIOKEHUH.

Texnonoruu: I'padgosie Moaenu, anroputmel Finding Influencers, Busyanuzauus (Gephi).

Peanuzanus: O6paboTka qaHHBIX, ocTpoeHue rpada B Python mnu Gephi.

Pesynbrar: Bbigeneno 10  nmaepoB, cTpaTerMyeckue peKOMEHJAlMuM MO0 HX
B3aUMOJICUCTBUIO.

Hror
Kaxnprit keiic pemaer kKoHkpeTHyro 3amaday AVA Lab: nmoructuka, 0€30MacHOCTS,
oOpaTHast CBsI3b, ONTUMU3AIIHS.

7. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOIHM, HCIOJIb3yEeMbIX IPH OCYLIECTBICHHHU
00pa30BaTeJILHOIO NMpoLecca Mo AMCHUIINHEe (MOYJII0)

7.1 Ilepevyenb MHGPOPMATMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH

1. OnekTpoHHas nouyrta mail.ru, yandex.ru

2. Yandex Browser

3. Cucrema ynpanenust ooyuenuem Moodle — cqava padot



7.2 IlepeyeHb JIMIEH3MOHHOI0 W CBOOOJHO PACIHPOCTPAHSIEMOI0 MPOrPaMMHOI0
olecrieueHust

1. OpenOffice

GIT

Yandex Browser
Mozilla Firefox
Google Chrome

SymPy/SageMath

e A i

Python + Jupyter + Google Colab

Octave (anamor MATLAB)

8. MarepuaibHO-TEXHU4YECKOE o0ecnedeHne 1o JUCHUIIHHE (MOAYJII0)

HaunmMeHoBaHue y4eOHOI ayIMTOPHH, €€ OCHALLIEHHOCTh 000pYy10BaHUEM

Ne Bup pabor
Y TEXHUYECKHMU CPEICTBAMH 00yUCHHS
1. JlekunoHHbIE 3aHATUS Aynutopus, yKOMIUICKTOBaHHas —CIEIMAIN3UPOBAHHON MeOenplo |
TEXHUYECKUMH CPEACTBAMHU O0yUCSHHUS
2. JlabopaTopHbIe 3aHATHS Aynutopus, yKOMIUICKTOBaHHas —CIEIMAIN3UPOBAHHON MeOenplo |
TEXHHYECKUMH CpPEACTBAMU OOyUYeHHMS, KOMIIBIOTEpaMH, MPOEKTOPOM,
POTrPaMMHBIM 00ECTICUCHUEM
3. I'pynmoseie Aynutopus, yKOMIUICKTOBaHHas —CIEIMAIN3UPOBAHHON MeOenplo |
(MHAMBULyaJIbHBIC) TEXHHYECKUMH CPEACTBAMU OOYyYEHHs, KOMIBIOTEpaMH, IMPOrpaMMHBIM
KOHCYJIbTAIIN obecrieueHneM
4. Texymumii KOHTPOIb, | AyAUTOPHsI, YKOMIUICKTOBaHHAs CHCIHANIM3UPOBAHHOH MeOenpio |
MIPOMEXKYTOYHAs aTTECTAIINS TEXHHYECKUMH CPEACTBAMU OOYyYeHMs, KOMIIBIOTEpaMH, IPOTPaMMHBIM
obecrieueHneM
5. CamocrosrensHas padboTa Kaburer s camMocToATENbHOW pabOTHI, OCHAICHHBIH KOMITBIOTEPHON
TEXHHUKO ¢ BO3MOXKHOCTBIO MOJKITIOUCHNUS K ceTH « THTepHEeT», TporpaMmoit
9KPAaHHOTO YBEJIMYCHHS W OOCCICUEHHBIH JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMaLMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA.
Kon-Bo
Ne IIponyxr [TapameTpsl mpoyKTa Komn-Bo . En. m3m.
KOH(Urypamui
1 Bupryanenas ~ Bupryanenas mamuza 10% vCPU 1 60 It
MalluHa 2 vCPU 4 RAM
OC Ubuntu 22.04 1 T
Cucremnsiii quck SSD 1 T
10 Io
Apenna my06aununoro IP 1 116
Bupryanpnas mammna ¢ GPU
Bupryanbnas
Mammia ¢ GPU NVIDIA® Tesla® V100 2 GPU 8 1 1 116
vCPU 128 I'b RAM
OC Ubuntu_24.04 1 116,
Cucremnslii quck SSD 1 T
2000 I'6
Huck SSD 1 It
4096 I'6
Huck SSD 1 T
4096 I'c

Apenpna myoaugdoro [P 1 It




3 K8S Master node 8 vCPU 16 RAM 1 1 It
Worker node 10% nonsg 4 vCPU 32

RAM 5 [T
Worker node SSD-NVME 64 e
Apenna myoaugnoro [P 1 It
ML Inference
4 Instance Type  Bpems pabotsl B Mecs1l 40 1 q
GPU
HNucranc 8§ x NVIDIA® H100
NVLink PCIe 160 vCPU 1520 GB 1 T
RAM
KonnuectBo 3anpocoB k ML- 1 MuH.
MOJEIISM [T
Kom ML-moneneit 160 I'o
. MuH.
5 LLM Toxensl GigaChat 2 Max 50 Tt
. MuH.
Tokenst Embeddings 400 Tt

JlonoHUTEIbHBIE 00JIaYHBIE PECYPCHI MPEIOCTABIIAIOTCS TEXHOJIOTHYECKMM apTHEpoM Y andex
Cloud.

[Tpumeuanue: Konkperusanus ayautopuii u ux ocHamenue onpeaensercs OIIOIL.



