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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKHUIA

1.1. OEJIUA JUCHOUTIJINHDbI

LlenssiMi OCBOGHHUS OUCLUIUIMHBI SABJSIETCSl HM3ydeHHEe Oa30BBIX MoAeled HEHPOHHBIX ceTeld, METOAOB U
AITOPUTMOB WX MCTIOJNB30BAHMUS JIJISI PEIICHNs TIPOCTEHIINX 3a/1a4 C MPUBJICUYSHUEM TOTOBBIX Onbimnorek Ha Python.

1.2. YYEBHBIE 3AJIAYU JTUCIUIIINHBI

OCBOEHHE CTY[CHTaMH TEOPHH M NMPAKTUKW HCIIOJIb30BaHUS HEHPOHHBIX CETEH JUIS PElICHUs MPaKTHYECKUX
3a/1a49 aHAIM3a N300paKeHUH 1 aHaIN3a Ta0JIMYHBIX JaHHBIX.

1.3. MECTO JUCHUILUIMHbI B CTPYKTYPE OCHOBHOMW OBPA3OBATEJIBHOM
ITPOT'PAMMBI

Luxn (paszen) OIIOII BO: |B1.B

1.3.1. Jucyunauna "Cucmemsbl UCKyccmeeHHo20 unmeniekma” onupaemcs Ha credylowjue d1eMeHmbl
OIlOIl BO:

Bricmias matrematuka

BBenenue B crienuaibHOCTL

1.3.2. Jqucyunnuna "Cucmemsbl uckyccmeennozo uumennekma' —evicmynaem onopou Os Cleoyioujux
9/1EMEHMO8:

Hpe[{[{HHHOMHaH IMMpaKTUKa

1.4. PE3YJIbTATbI OCBOEHUA JUCLHUIIJIMHBI:

IIK - 5.1:  Jlexomnosupyem, opmanuzyem  npoyeccol U  00bekmvl 01 UCHONbIOBAHUSL
UHMENIEKMYANbHBIX NPOSPAMMHBIX Peulenull

3HaTh:

YPOBCH]) 1 | Tumel 3ama4 MaTMHHOTO O6y‘ICHI/I5{ " IIPUMCHAEMBIC K HUM KJIACChI aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HATIPABIICHUS PA3BUTHS UCCIICIOBAHUN B 00JACTH CUCTEM MCKYCCTBEHHOTO MHTEIUICKTA

ypOBeHL 3 TCOPECTUUCCKUC OCHOBBI AJITOPUTMOB MAIIMHHOT'O 06y‘{€HI/IH

VYMeTh:

ypOBeH]) 1 IMOATOTOBUTH JAHHBIC K UCITIOJIB30BaAHUIO AJITOPUTMAa MAIIMHHOT'O O6yquH$[

ypOBeHL 2 OLCHHUBATH KAYCCTBO peHICHI/Iﬁ CHUCTEM MAIIMHHOI'O 06y‘lCHI/I$I

YpoBenb 3 | amantupoBaTh AITOPUTMBI MAITMHHOTO OOYYEHHSI K PEIIEHUIO PAKTUIECKUX 32121

Bnanets:

Yposenb 1 | MeTOA0sI0THEH pa3paOOTKH PEIICHNUH MAIMHHOTO 00YUEHUS

ypOBeHL 2 OpUMEpPaMU IMPAKTUICCKOTO MPUMCHCHUS apXUTCKTYP UCKYCCTBCHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTOTaMM OHJIAWH TECTUPOBAHUS PEIICHUNA MAITUHHOTO 00YydeHUS

B pesynomame oceoenua oOucyunaunst ""Cucmemuvt UCKycCmeeHH020 unmennekma'' odyuaroujuiicsa

3.1 |3uaTh:

- MeToabl pa3paboTKh OpPUTHHANBHBIX alTOPUTMOB M TIPOTPAMMHBIX pEIICHHH C HCIOIb30BaHHEM
COBPEMEHHBIX TEXHOJIOTUH;

- IPUHIMIEI 00yYeHHs U TPUMEHEHHS HEHPOHHBIX CeTeill;

- TCOPCTUYCCKNUE OCHOBLI U aJITOPHUTMBI O6y‘-ICHI/I$I C MMOAKPCIJICHUEM

3.2 | YMmeTh:

- IPUMCHATH MCTO/Ibl MAIIMHHOT'O OGy‘ICHI/IH, IMOATOTaBIIMBATh JaHHBIC U MHTCPIPECTUPOBATL PE3YJIbTAThI;

- HacTpamBaTh HEOOXOUMOE OKPYKCHHE JIJIs1 paOOTHI C HEHPOHHBIMH CETSIMU;

- MPUMEHATH U A000ydJaTh MpenoOydeHHbIC HEUPOHHBIC CETH U3 JTOCTYITHBIX OMOINOTEK;

- BEIOMPATh W PeaTM30BhIBATh ATOPUTMBI O0YIEHHS C TIOAKPETTICHHEM C YUETOM CIienn(UKA 3a1a9u

3.3 | Baagers:

- HaBbIKaMMU OIICHKHW NPHUMCHUMOCTH AJITOPUTMOB, BO3MOKHBIX PHCKOB U HOCJ'IGI[CTBI/II‘/JI OIHI/I6OK, HaXOJHWUThb
OIITUMAJIbHBIC PCIICHUSA JJIA pa6ormx 3aaad4,

- HaBBIKOM HCITOJIb30BAaHUS CYIIECTBYIOMIMX MPOTPAMMHBIX OMONHOTEK W MOJENEH, CO3MaHus MPOrPaMMHBIX
peain3anuil ryOOKHX HEUPOHHBIX CETEH;




-BJIaZICCT HABBIKOM MHCIIOJB30BaHUA CYHICCTBYIOIIUX TIPOTrPaAMMHBIX OMONHOTEK U MOI[eJ'Ieﬁ, CO3aaHuA
IIporpaMMHBIX peanmaunﬁ Ha OCHOBE aJITOPUTMOB 06yqu1/I;[ C MMOJAKPCIVICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJH YCHEBAaEMOCTH IIO3BOJIIET OIEHUTH YPOBEHb C(HOPMHUPOBAHHOCTH 3IIEMEHTOB
KOMIIETCHIMH (3HaHWH, YMEHHH W TNPHOOPETEHHBIX HABBIKOB), KOMIIETCHLUHUH C TIOCIEAYIOMINM OOBbeIUHEHUEM
OIICHOK W TPOBOIUTCSI B (opMe: YCTHOTO OMpoca Ha JEKIHOHHBIX M CEMHHAPCKHUX/MPAKTUYECKUX 3aHATHIX
(bpoHTaNBHBINA, WHIWBUIYATHHBIA, KOMIUICKCHBIN), MHCHBMEHHOW IPOBEPKH (TECTOBBIC 3aaHWs, KOHTPOJIL 3HAHHUH
10 pasfeny, CHTYallMOHHBIX 3aJaHWil W T.I.), OICHKA aKTUBHOCTH paboThl 0OydalomIerocsi Ha 3aHSATHH, BKIIOYAs
3aJaHus AJIs1 CAMOCTOSITETIbHOM PaOOTHI.

Ilpomesicymounan ammecmayusn

PesynpTaTel TEKymiero KOHTPOIS W TPOMEXKYTOYHOW arTecTaliuid (QOPMHPYIOT PEHTHHTOBYIO OILEHKY
pabotel cTymeHTa. Pacmpenmenenue OaiioB Tpu  (OPMUPOBAHWHM PEUTHHTOBOM OIEHKH pabOTHl  CTYACHTA
OCYIIIECTBIISIETCSI B COOTBETCTBMM C JICHCTBYIOIIMM JIOKAJIHHBIM HOPMATHBHBIM akToM. [lo  nucuuroimHe
"CucTeMbl UCKYCCTBEHHOTO MHTEIUIEKTA" BUAOM ITPOMEKYTOUHOM aTTECTAllUU SIBISIETCS 3aueT

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHbI

2.1. TPYIOEMKOCTDb OCBOEHUSA INCIUIIINHBI

OO6mas Tpyao€MKOCTh TUCHMILIMHBI "CHCTEMBI MCKYCCTBEHHOTO HMHTEJUICKTA" COCTABISCT 2 3a4ETHHIC
CIMHULIBI, 72 YacoB.

KonmdecTBo wacoB, BBIAENSAEMBIX Ha KOHTAKTHYIO pabOTy C IpermojaBaTeieM W CaMOCTOSATENBHYI0 PadoTy
00yJaroIerocs, OnpeAeIsaeTCs yIcOHBIM TUTAaHOM.

2.2. COAEP)KAHUE PA3JEJIOB JUCIIUIIJIMHbI

HaunMeHoBaHuUe pa3ieioB U TeM /BU/I 3aHATHsI/ Cemectp | UacoB | Komneren- | JIlutreparypa | Uute | [lpumeuanue

/ Kype U paKT.

Pa3nen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJIEKT
U OCHOBHBbIE METO/IbI MAIIIMHHOIO 00y4YeHUsl 1JIs1
PadoThI ¢ TAOJIMYHBIMH JAHHBIMU

Tewma 1.1. OcHOBHBIE 337a4U CHCTEM 5 2 IIK- JI1.1J11.2 0
HCKYCCTBEHHOTO MHTeIutekTa. Kiaccudukanms, 5.1 JI1.3J12.1
KJIacTepu3alus, perpeccus. THUIIbI MallIMHHOTO J12.2J13.1
00y4eHHs: C yauTeneM, 0e3 yIuTels, C JI3.2J13.3
YaCTHUYHBIM TIPHUBIICUCHUEM YIUTENS, 00yICHHE 2103233

¢ nmoakperyieHneM. Knaccudukanus Ha 2435

npuMepe anroputMa k-Onmxaimx coceaen
(kNN). MeTpuku orieHKH KJTacCH(DHUKAITIH:
noJjiHoTa, TouHocts, F1, ROC, AUC.
Banmunanuonnas u TectoBas Beibopka. Kpocc-
Bayaanus. PaboTta ¢ kaTeropuanbHbIMU
npusHakamu. /JIex/

Tema 1.1. IIpopaboTka yaeOHOTO 5 2 IIK - JI1.1J11.2 0
Matepuaina aekiuil. [Toaroropka k 5.1 JI1.3J12.1
naboparopHbiM pabotam /Cp/ J12.2J13.1
JI3.2J13.3
01022 33
24 95
Tema 1.1.Metoaps! paboThI ¢ TAOTUIIAMH B 5 2 IIK - JI1.1J11.2 0
Python. Arperanus u Bu3yanuzanus 5.1 JI1.3J12.1
nmaHHbIX. [IpoBeieHre TepBUYHOTO aHaIHM3a JI2.2J13.1
na"abiX. /CeM 3ad/ JI3.2 J13.3
0122 33
24 925
Tema 1.1. IIporpaMMHO-aNropuTMH4ECcKOE 5 2 IIK - JI1.1J11.2 0
ocoeHune marepuana /[1p/ 5.1 JI.3J12.1

JI2.2J13.1




JI3.2 J13.3

012233
2435
Tema 1.2.Perpeccusi. MeTpuku O1ieHKA TIK- JIT.1 JI1.2
perpeccun: MSE, MAE, R2 — koaddurnment 5.1 JI1.3J12.1
nerepmunanuu. JIuneitnas perpeccus, J12.2J13.1
MOJIMHOMHUAJIbHASL PErPECCHSL. JI3.2J13.3
[epeoOyuenue u perynsipusas, rpeOHeBas 012233
perpeccus, LASSO, Elastic Net. D4 D5
JluneitHbie MOIEIH TS KIIaCCH(HUKAIINY.
IlepuenTpoH, JorucTUyYecKast
perpeccus, NOJIHOCBA3HbIE HEHPOHHBIE CETH,
CTOXAaCTUYECKHI TPAIMEHTHBIH CITYyCK U
o0OpaTHOe pacTpoCTpaHEHHUE TPAINEHTA.
Perynspuzanus TMHEHHBIX
Mojenel knaccudukanuuu. /Jlex/
Tewma 1.2. IIpopaboTka yaeOHOTO IK — JIT.1J11.2
MaTepuaia jekuuid. [loaroroska x 5.1 JI1.3J12.1
naboparopHbM pabotam /Cp/ J12.2J13.1
JI3.2J13.3
012233
2435
Tema 1.2. Vcniosib30BaHKE U CpaBHEHUE IK - JIT.1 JI1.2
anropuT™MoB Kinaccudukarun: KNN, 5.1 JI1.3J12.1
peniaronme 1epeBbes U uX aHcaMmOIH, JI2.2J13.1
noructuieckas perpeccusi. /Cem 3an/ JI3.2J13.3
012233
2435
Tewma 1.2. IIporpaMMHO-aNrOpUTMUYECKOE IIK- JIL.1J11.2
ocBoeHue marepuana /IIp/ 5.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Tewma 1.3. Knacrepuzanust. k-means, TIK- JI1.1J11.2
k-means++, DBSCAN, 5.1 JI1.3J12.1
arfioMepaTUBHAs KIacTepU3alIUs. JI2.2J13.1
MeTpuKY OLIEHKU KIIaCTepU3aIui. / JI3.2 JI3.3
Jlex/ 212233
2435
Tema 1.3. IIpopaboTka yaeOHOTO IK - JI.1J11.2
Matepuaa Jekmuii. [lomroToBka k 5.1 JI1.3J12.1
naboparopHbiM pabotam /Cp/ J12.2J13.1
JI3.2J13.3
212233
2435
Tema 1.3. Mcnons30BaHue U OLIEHKA TIK - JI1.1 J11.2
anropuT™MOB perpeccun. [loadop 5.1 JI1.3J12.1
ONTUMANIbHBIX MTAPaMETPOB JI2.2J13.1
perpeccuu. /Cem 3an/ JI3.2 JI3.3
212233
2435
Tema 1.3. IIporpaMMHO-aITOpUTMHUYECKOE IIK - JI1.1J11.2
ocBoeHme Marepuana /I1p/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




Tema 1.4. Anroput™mbl, OCHOBaHHbBIE Ha TIK- JI1.1 JI1.2
MIPUMEHEHUH pelaonnx aepesbeB. Kpurepun 5.1 JI1.3J12.1
paszesneHus y3na: HHQOPMAaLMOHHBIN BHIMTPHILI, J12.2J13.1
Kkputepuil J>KuHu. JI3.2J13.3
AHcamM0ITH pemranmx JepeBbeB: CIIyqaiHbIH 012233
Jiec, TpaAUEHTHBIN OYCTHHT. 2435
Merton onopHbIX BeKTOpoB. IIpsimast u oOpatHas
3agada. OnpeneseHue OOPHbIX BEKTOPOB.
SAnepusrii Tprok. /Jlex/
Tewma 1.4. IIpopaboTka yaeOHOTO IK - JI.1J11.2
Matepuaa Jekmuii. [loaroToka k 5.1 JI1.3J12.1
naboparopHbiM pabotam /Cp/ JI2.2J13.1
JI3.2J13.3
01022 33
2435
Tema 1.4. OnTHMHU3aMOHHBIE 3a0aYU U UX [IK — JIT.1 J11.2
pemenwst. [Togbop rumeprapaMeTpoB 5.1 JI1.3J12.1
aJropyuTMa C MTOMOIIBI0 METOOB JI2.2J13.1
ontumuzanun. /Cem 3an/ JI3.2 J13.3
0102233
2435
Tema 1.4. IIporpaMMHO-aITOPUTMUYECKOE IIK- JI1.1J11.2
ocBoeHme Marepuana /I1p/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
01022 33
2435
Tema 1.4.IloaroroBka k pyoe:xxkHomy KOHTporo /Cp/ IIK - JI1.1J11.2
5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
01022 33
24 95
Pa3gen 2. Cucrembl ri1y6oKkoro o0yueHust
Tewma 2.1. Helponnsie cetu. OyHkimu K - JI1.1J11.2
OIMMOKH HEUPOHHBIX CeTel U 00yUIeHHE C 5.1 JI1.3J12.1
MTOMOIIIbIO 0OPATHOTO pacpOCTpaHEHUS J12.2J13.1
rpanuenTa. [lonstue 6314ya u smoxu. /JIex/ JI3.2 J13.3
01022 33
2435
Tema 2.1.Ilpopabotka yueOHOTO MaTepHuaa IIK - JI1.1J11.2
neknuid. [ToaroroBka k 1a60paTopHBEIM 5.1 JI1.3J12.1
padotam /Cp/ JI2.2J13.1
JI3.2 J13.3
01022 33
2435
Tema 2.1.Knaccugukaums n300paxeHuit u K- JI1.1J11.2
TpaHchepHoe oOydenue. /Cem 3an/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
01022 33
2435
Tema 2.1.IIporpaMMHO-aIropuTMHUYECKOE K- JI1.1J11.2
ocoenme marepuaina /[1p/ 5.1 JI.3J12.1

JI2.2J13.1




JI3.2 J13.3

012233
2435
Tewma 2.2. PaboTa ¢ n300pa’keHUSIMH C IK — JIT.1J11.2
TIOMOIIIBbIO HEHPOHHBIX ceTeil. CBepTOUHbIE 5.1 JI1.3J12.1
HelpoHHbIe ceTu. Onepaiuu CBEpPTOK, max- J12.2J13.1
pooling. ITonynspHbIe apXUTEKTYPHI JI3.2J13.3
CBEPTOUYHBIX HEMPOHHBIX ceTel: AlexNet, 012233
VGG, Inception (GoogLeNet), ResNet. D435
Tpancdeproe ooyuenwue. /Jlex/
Tema 2.2. [IpopaboTka ydaeOHOTO MK - J1.1J11.2
Marepuana aekuui. Iloaroroska 5.1 JI1.3J12.1
naboparopHbIM pabotam /Cp/ JI2.2J13.1
JI3.2J13.3
0102233
24 35
Tema 2.2.PaboTa ¢ TeKCTaMH H K - JI1.1J11.2
BEKTOPHBIMU IIPEJCTABICHUSIMHU 5.1 JI1.3J12.1
TekcToB /CeM 3aH/ J12.2J13.1
JI3.2J13.3
0102233
24 35
Tema 2.2. [IporpaMMHO-aNTOPUTMHUIECKOE IIK - JI1.1J11.2
ocBoeHue marepuana /IIp/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Tema 2.3. O6paboTka TekcToB. PaboTa ¢ IIK- JI1.1J11.2
€CTECTBEHHBIM S3BIKOM C TIOMOIIBIO0 HEHPOHHBIX 5.1 JI1.3J12.1
ceTell. BeKTopHbIe IIpeCTaBIeHUs IS TEKCTA: J12.2J13.1
word2vec, skipgram, JI3.2 J13.3
CBOW, fasttext. PekyppeHTHBIC HEHPOHHBIC 213233
cetu, LSTM, GRU. 04 95
Tpanchopmepsl, BERT, GPT. /Jlex/
Tema 2.3.IloaroroBka K pyoexxHoMy IIK - JI1.1J11.2
koHTpodto /Cp/ 5.1 J.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Pa3gen 3. OGyyenne ¢ nogkpenaieHueM
Tewma 3.1.IlonaTus arenra, Cpebl, COCTOSHHUSI, IIK - JI1.1 JI1.2
JedcTBui u Harpaabl. OyHKIUSA 5.1 JI1.3J12.1
neHHocTtH cocrostaus (Value function) u JI2.2J13.1
¢dynkums kadectsa aercteus (Qfuntion). JI3.2J13.3
OnTuMH3anKs CTPATETHH C TOMOILBIO 0102233
MaKCHMU3aluu (QYHKIWHA EHHOCTH 1 Ka4eCTBa. 24 35
Q-o0yuenue. /Jlex/
Tema 3.1.IIpopabotka yueOHOTO MaTepHuaa IIK - JI1.1J11.2
neknuid. [ToaroroBka k 1adopaTopHBEIM 5.1 JI1.3J12.1
pabotam /Cp/ J12.2J13.1
JI3.2J13.3
01022 33

24 95




Tewma 3.1. Ilpumenenne Q-Networks mst 5 2 ITK- JIT.1J11.2 0
pelIeHHs IPOCTHIX OKpYyKeHHi. /CeM 5.1 JI1.3J12.1
3aH/ J12.2J13.1
JI3.2J13.3
31322 33
24 35

Tema 3.1.ITporpaMMHO-aJITOPUTMHUIECKOE 5 2 K - JI1.1 JI1.2 0
ocBoeHue marepuana /IIp/ 5.1 JI1.3J12.1
J12.2J13.1
JI3.2J13.3
012233
2435

Tema 3.2.Imy0okoe oOydeHue ¢ 5 2 K- JI.1J11.2 0
nonkperuienueM. Deep Q -Networks, Actor- 5.1 JI1.3J12.1
critic. /Jlex/ JI2.2713.1
JI3.2J13.3
313233
24 35

Tewma 3.2.IIporpaMMHO-aJITOPUTMHUYECKOE 5 2 IIK- JIL.1J11.2 0
ocBoenue marepuana /TIp/ 5.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0122 33
24 95

Tema 3.2.IloaroroBka Kk pyoeKHOMY KOHTpOIIO /5 4 K - JI1.1J11.2 0
/Cp 5.1 J11.3J12.1
J12.2J13.1
JI3.2J13.3
0122 33
24 95

Koncynwranms /Konc/ 5 2 TIK- JI1.1 J11.2 0
5.1 JI1.3J12.1

KoHTakTHas paboTa Ha aTTecTaupio 5 4 K- JI.1J12.1 0

B Nepmof, aK3aMeHaLOHHbIX ceccuit /KaTTak/ 5.1 JI3.2713.3
215233

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'UH

B mpouecce ocBoeHMS IUCIUIUIMHBI HCIONB3YIOTCS CIIEAYIOIIME 0O0pa3oBaTeNbHBIE TEXHOJIOTHH: JIEKIUH
(JD), npakruueckue 3anstus (IIP), maGopatopueie paboter (JIP), camoctostensHas pabora crymentoB (CP) mo
BBIIIOJTHEHUIO PA3JIMUHbIX BUIOB 33aJaHUN.
1. B mpomecce ocBOEHMS] AMCUMIUIMHBI HCIIONB3YIOTCA CJEIYIONINEe WHTEPaKTHBHBIE 00pa30BaTEIbHBIE TEXHOJOTHH:
npobnemuas jekuusi ([1JI). JlekunoHHBIH MaTepuan NpeACTaBICH B BHJIE claii-mipe3eHTaund B (opmare «Power
Pointy. [Ins HarmsgHOCTH WCIIONB3YIOTCS MaTepHalibl Pa3IMYHBIX HAYYHBIX M TEXHHYECKUX OSKCIEPUMEHTOB,
CIIPAaBOYHBIX MAaTEpHajioB, HAydHBIX CTaTedl T.J. B Xome nekumm mpemaycMoTpeHa oOpaTHasl CBA3b CO CTYIEHTAMH,
AKTHBU3UPYIOLIME BOIPOCH], MPOCMOTP M 0OCykaeHue BuIeoduinbMoB. [Ipn mpoBeaeHWM JNEKIMH HCIONB3YeTCs
po0JIeMHO-OPUEHTUPOBAHHBIH MEXIUCUUIUIMHAPHBIN MMOAXO0M, MPEATNOJaralolluii TBOPYECKUE BOIPOCH M CO3/AaHHUE
JUCKYCCHUOHHBIX CUTYaLM.
2. IIpu U3m0XeHUN TEOPETUYECKOTO MaTepHralia UCTIONb3YIOTCA TaKHEe METOIBI:
— MOHOJIOTHYECKHI];
— MOKa3aTeJIbHBII;
— IUAJIOTHYECKHI;
— OBPUCTHYECKUIA;
— HCCIEA0BATEIbCKUML;
— MpoOIEMHOE H3JI0KEHHE.
3. Mcnonp3yroTes crneayrole NPUHIMIbBI TUAAKTUKN BBICIIEH IKOJIBI:
— MOCJIe0BaTEIbHOCTE OOYUCHUS;
— CHCTEeMaTUYHOCTb OOyJIEHHS;



Asus


— IOCTYITHOCThH OOyICHWSI;

— NPUHIIMI HAYYHOCTH;

— IPUHIIMITEI B3aUMOCBSI3U TEOPHHU U IIPAKTUKH;

— TPUHIMIT HATJISIJHOCTH U JIP.

B koHIIE KaXKI0#1 JIEKIHU MPEeTyCMOTPEHO BPEeMs JIJIsl OTBETOB Ha POOJIEMHBIE BOIIPOCHL.

4. CamocroarensHast paboTa mpegHa3HadeHa s BHEAyAUTOPHOW  pabOTBl  CTYIEHTOB, CBSI3aHHOH C
KOHCITIEKTHPOBAHUEM HCTOYHHKOB, yI€OHOTO MaTepHania, U3ydeHHEeM JOTOJIHUTEIBHOH JINTEPATyphl 10 AWCIHUILIUHE,
HOATOTOBKOM K TEKyIIEMY M IPOMEKYTOYHOMY KOHTPOJIIO, @ TAaKXKe BBINOIHCHHEM WHIMBHAYAIBHOTO 3a/aHHS B
(hopMe SMIIUPUIECKOTO UCCIICIOBAHUSL.

PA3JIEJI 4. YHEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIHIHEYEHMUE JUCHUIIJINHBI

4.1. PexomeHayemasi Jureparypa

1. OcHoBHast IMTepaTypa

ABTODBHI, 3arnaBue W3 paTenbcTBO, IO
JI1.1 | Dnax I1. MammnaHoe o0yueHne. Hayka u MCKycCTBO MOCTpOeHUs M: JIMK Ilpecc, 2021
ITOPUTMOB, KOTOPBIE U3BIICKAIOT 3HAHUS U3 AaHHBIX
(400 c.)
JI1.2 |Hukonenko C., I'my6okoe odyuenue (480 c.) CIIG.: ITurep, 2021
Kanypun A.,

Apxanrenbckas E.

JI1.3 |Cartron P. C., Bapro | O0yuenue ¢ noakpemieHueM: Beenenue. 2-¢ usg. (552 M.: IMK IIpecc, 2020
9. Ix. c.)

2. JlonoTHUTEIbHAS JIUTEPATYpPa

ABTOpBHI, 3arnaBue W3narenscTBO, O
JI2.1 | E.B.boposckas, H. | OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA: yaeOHOe mocodue | M. : JlabopaTopus 3HaHUM,
A. JlaBb110Ba (130c.) 2020
JI2.2 | I1. Jxoum WckyccTBeHHBIN HHTEIDIEKT ¢ puMepaMu Ha Python CII6. : OO0
(440 c.) "MuanekTuka', 2022
3. Meroanueckue pa3padoTKu
ABTODHI, 3arnaBue WznarenscTBO, rOA
JI3.1 CucTeMbl HCKYCCTBEHHOTO MHTENJIEKTA: KOHCTIEKT JIEKIHH 11st ®IBOY BO
Bpaﬂyﬂ HB O6y‘IaIOHH/IXC$I O6pa3OBaTeJILHOI71 nporpaMMbl 6aKanaBpHaTa "I[OHAVI/H—C", 2024

Harnpasienus moArotoBku 38.03.01 Dxonomuxa (nmpoduie "IKOHOMHKA
npennpuarus”) ouHoit popmsl 00ydenus (135 c.)

JI3.2 CucTeMbI HCKYCCTBEHHOTO MHTEIUIEKTAa: METOIUYECKUE dOIBEOY BO

H.B. Bpaxyxn PEKOMEHIAINH [T Ta0OPaTOPHBIX U MPAKTHUECKUX 3aHATHH 1A | v JIOHAYUIIC", 2024
oOyuaronuxcst 00pa3oBaTeIbHON NPOrpaMMBbl OakaaBprara ’

HanpasieHus moarotoBku 38.03.01 Dxonomuka (mpodhuib

"DKoHOMHUKA NIpeAnpUsATUs" oqHOH Gopmbl 00ydenwms (120 c.)

JI3.3 CHCTeMBI HCKYCCTBEHHOTO MHTEIUIEKTa: METOTUICCKUE dIBOY BO

H,B, Bpaxyn PEKOMEH/IAIHH 110 OPraHM3ALIMH CAMOCTOATEIbHOM PabOTh! "TIOHAVUIC", 2024
oOyuaronuxcst 00pa3oBaTeIbHON MPOrpaMMBbl OakaaBprarTa

HanpasieHus moarotoBku 38.03.01 Dxonomuka (mpodhuib

"DkoHOMHMKa IpenpusTus'") ouHoi popmbl 0Oyuenus (125 c.)

4.2. llepevyeHb pecypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

51 |2bC «JIAHb» https://e.lanbook.com

32 | 9BC «3HAHUYM» https://znanium.ru

Beenenne B wmammHHOe oOydeHwe oOT «Bioinformatic

33 Institute»

https://stepik.org/course/4852/promo

n4 |Hayunas snekrponnas 6ubmuorexa « KUBEPJIEHITHKA» https://cyberleninka.ru/
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4.3. IlepeyeHb MPOrpaMMHOro obecrev4eHust

JIuneH3noHHOe W CBOOOJHO  PacmpoCcTpaHsAeMoe  HpOrpaMMHOE  OOECIeYeHHWe, B TOM  4YHCIIe
OTEYECTBEHHOTO ITPOU3BOJICTBA:
- Libre Office (sumen3us Mozilla Public License v2.0.)




- 7-Zip (mumen3us GNU Lesser General Public License) - AIMP (umensust LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)

- GIMP (mmuniensus GNU General Public License)

- Inkscape (ymmiensuss GNU General Public License).

4.4. IIpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI

Emunsnii mopran 6romkeTHOM cucteMbl Poccntickoit @eneparun http://budget.gov.ru/

Baza craTuctuueckux naHHbIX « DMHAHCOBO-3KOHOMUYECKHE MoKa3aTeau PDy https://www.minfin.ru/ru/statistics/

baza pmanneix «broomxer» Munduna Poccuum https://www.minfin.ru/ru/perfomance/budget/ Odunuanbabeiii  caiT
IlentpanpHoro banka P®, neHexxHO-KpenuTHass W (UHAHCOBAas CTATUCTUKA, CTATUCTHKA TIO IIEHHBIM Oymaram
https://cbr.ru/

baza JAHHBIX ®DenepanbHOR HaJIOTOBOU CITYXKOBI «CraTtucrtuka u aHAJIUTHUKAY
https://www.nalog.ru/rn39/related activities/statistics and_analytics/

Enunas mexBenoMcTBeHHAs HH()OPMAITMOHHO-CTaTUCTHIeCKas cuctema https://www.fedstat.ru

OuHaHCOBBIN MOpTan GoHIOBOTO pHIHKA http://www.finam.ru

4.5. MaTepuajabHO-TeXHHYECKOe ofecrevyeHune TUCHUILIMHBI

Jns mpoBeneHus y4eOHBIX 3aHATHHA, NPEIYCMOTPEHHBIX 00pa3oBaTelIbHON NpPOrpaMMOH, 3aKperuIeHbI
ayIUTOpUHU COTJIACHO PACHHCAaHUIO Y4YEeOHBIX 3aHATHH: pabouee MecTO NpernoaaBaTess, MOCaJO0YHBIE MeECTa II0
KOJIMYECTBY OOYyYarOLIMXCs, [OOCKAa MEJIOBas, IEPCOHAJIbHBII KOMIIBIOTEp C JIMIEH3UPOBAaHHBIM IPOTrPAMMHBIM
obecrieueHneM 00IIero Ha3HAYCHUSI, MYJIbTUMEIUHHBIA TPOEKTOP, SKPaH, MHTEPAKTUBHAS TIAHEb.

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEJACTB

5.1. KouTpoJibHbIe BONPOCHI U 3aJaHUS

Bomnpocsr k 3auery.

1. BaitecoBckuii knaccudukarop. Ouenka npusnakos (Gaussian, Bernoulli, Multinomial). EM anroputwm.

2. Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aacambmu. Soft and Hard Voting. Bagging. Ciyuaiinslii nec.

4. Metpuueckuit kiaccudukaropbl. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. lepeBbs pemenuii. MadopmManronneiii BeIUrphin. OmunOKa KiIaccUpHUKaLnK, SHTPONHUs, KpuTepuid [ xunu.
IIpyHuHr.

7. I'mo6anbuelii nouck. Ciyyaitneiii nouck. Grid search. Crydaiinoe Giyxnanue. baliecoBckas onTuMu3anysi.
8. Jluneitnas perpeccus. [lonunHomuansHas perpeccus. [peOHeBas perpeccust.

9. AdaBoost. [pagueHTHBII OYCTHHT pelIaroIInX ePeBbEB.

10. Knacrepuzamus. Agglomerative Clustering. MeTpuku KiacTepu3aniu.

11. Onenka knaccuduranun. IpdextuBHocTh 1m0 [Tapeto. Precision-Recall 1 ROC xpussie. AUC.

12. Heiiponnslie cetu. [lepuentpon Po3enbnarra. O6paTtHoe pacnupocTpaHeHue rpaareHTa. OyHKIUY aKTUBAaLKH.
Softmax.

13. JloxanesHbii mouck. Hill Climb u ero pasHoBumHocTH. OTKHT. [€HETUUECKUI alTOpPUTM.

14. MeTo/ OTIOPHBIX BEKTOPOB. SAapa.

5.2. Tembl NHCBMEHHBIX PadoT

[TuceMenHBIE pa0OTHI HE MPETYCMOTPEHEI.

5.3. ®oHA OLEHOYHBIX CPeCTB

@DOHJT OIEHOYHBIX CpencTB MUCHUILTHHBI "CHCTEeMBl HWCKYCCTBEHHOTO WHTeIUlekTta" pa3paboraH
B COOTBETCTBHUU C JIOKAJIHFHBIM HOPMAaTUBHEIM akToM JloHerkoro dummana PAHXwul 'C.

®DOHJT OIICHOYHBIX CPEACTB IUCHUILTUHBI "CHCTEMBl HCKYCCTBEHHOTO WHTEIUICKTA" B TIOJHOM O0OBeMe
MPEACTABJICH B BUE NPUIOKEHUS K JanHomy PIT/I.

5.4. Ilepeyenb BHI0B OIIEHOYHBIX CPeICTB

YcrHBIN onpoc (KOHTPOJIb 3HAHUH pa3nena yueOHOW AUCIUIIIHHBI)
CobecenoBanue (caMmocTosiTeIbHas paboTa)

WHnuBHIyanbHBIC 3a1aHUS (BBITOTHIIOTCS Ha JJA0OPATOPHBIX 3aHATHIX/
IIpomexxyrodHas arTecTanmsi —3ader.

PA3JIEJI 6. CPEACTBA ATAIITAIIUU ITPEITOJABAHUA TUCHHUIIJIMHBI K
INOTPEBHOCTAM JIML C OTPAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbA

B cnydae HEoOxommuMocTH, 00YJalONIMMCST U3 YUCIIA JIWII ¢ OTPAHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS (IO
3asBIIEHUIO OOYyYaroOmEerocsi) MOTYT MpEeIaratbCsi OJHM W3 CIEAYIOIINX BapHAaHTOB BOCHPHATHS WH(GOPMAIUH C
Y4E€TOM MX MHIMBUAYaIBHBIX MICUXOQH3MUECKHX 0COOCHHOCTEH:

1) ¢ mpuMeHeHneM 3IEKTPOHHOTO OOYYEHUS W AUCTAHIIMOHHBIX TEXHOJOTHH.




2) ¢ IpUMEHEHHEM CIEeNUAILHOTO 000PYIOBaHMs (TEXHHWKU) M MPOrPaMMHOTO OOecreyeHusl.

B mpouecce oOydeHuss mpu HEOOXOOMUMOCTH IJIsl JIML C HAapyIICHUSMH 3pEHHsA, CiIyXa H OINOPHO-
JBUTaTEJILHOTO allllapaTa IpeA0oCTaBIAIOTCS CIEAYIOLIIE YCIOBHUS:

- JUIs JIMI C HapYIICHUSMHU 3pEHUs: YydeOHO-METOIUYECKHEe MaTepuaibl B MeYaTHOH (opMe yBenndeHHBIM
mpudToM; B (¢GOpME DIEKTPOHHOTO JOKYMEHTa; B Qopme aymuodaiina (mepeBoj yueOHBIX MaTepHalioB B
aynuoopmar); WHIMBUIYyaJIbHbIC 3aJaHNUS M KOHCY/IbTALUU.

- JUIA JIMI C HapyIIEHUSMH CIlyxa: y4eOHO-METOIWYecKHe MarTepuajsl B MedaTHoW ¢opme; B (HopMd

ANIEKTPOHHOTO JOKyMEHTa; BHIEOMAaTepHaisl C CYOTHTpaMH; WHIWBUAYaJIbHBIE KOHCYIBTAIMH C TPHUBIEUYECHUEM
CypIONEPEBOIUMKA; UHAUBUAYAJIbHBIC 3a1aHHUSI U KOHCYIbTALIUH.

- IS JIMI C HApYIIEHUSMH OIOPHO-JBUTATEILHOTO ammnaparta: Y4eOHO-METOIMYECKHE MaTepuaibl B
nevyatHod ¢dopme; B (GopMe IJIESKTPOHHOrO JOKyMeHTa, B ¢opMme ayauodaiiina, HWHIWBUAyaJdbHbIE 3aJaHus K

KOHCYJIbTAIlUH.

PA3JIE] 7. METOJUUYECKHUE YKA3AHUSI JJIS1 OBYYAIOLLIMXCSI 10 YCBOEHUIO
JUCLUILINHBI

JIeKUMOHHBIC 3aHATHS MOCBSIICHBI PACCMOTPEHMIO KIIFOUEBBIX, 0a30BBIX IOJIOKEHUII Kypca U PazbICHEHHIO
y4eOHBIX 3aJaHUN, BBIHOCUMBIX Ha CaMOCTOSITCIBHYIO MPOPaOOTKY.

JlabGopaTtopHble pabOThl TpeIHAa3HAYEHBI JUISi NPUOOPETCHUS OINbITa IMPAKTHYECKOW pealn3allid  OCHOBHOIA
npodeccuoHaIbHON  00pa3oBaTeNbHON  MporpamMMmbl.  MeToaMYeckne ykaszaHus K  JlabOpaTOpHBIM — paboTam
MpopadaThIBAIOTCA CTYACHTAMH BO BpEMs CaMOCTOSITEIbHON IMOATOTOBKH. HeoOXoauMbIii YpOBEHH TOIATOTOBKH
KOHTPOJIUPYETCS epe]l MPOBeACHUEM JTa00OPaTOPHBIX paboT.

CamocrosiTesTbHasi pabdOTa CTYACHTOB BKIIOYACT CIIEAYIOIINE BHIBI: NpopadOTKa y4eOHOTO Marepuaia JICKIIWH)
HOJI'OTOBKA K JTa0OPAaTOPHBIM paboTaM, MOJrOTOBKA K TEKYILEMY

KOHTDOIIIO W JIpyrue BUABI CaMOCTOSTENILHON paboThl. Pe3ynbTaTel Bcex BHIOB pabOTHI CTYACHTOB (OPMHUPYIOTCS B
BUJIC WX JHMYHOTO PEHTHHIA, KOTOPBI YYMTHIBACTCS Ha MPOMEKYTOYHOW arrectanuu. CamocTosTenbHas padoTa
IpeIycCMaTPUBaeT HE TOJIBKO MPOpPabOTKYy MAaTepHalioB JIEKIMOHHOIO Kypca, HO M HX PACIIMpPEHHE B Pe3ylbTare]
HIOMCKa, aHaJIHM3a, CTPYKTYPHUPOBAHHUS

Y [IPE/ICTABIICHHS B KOMIIAKTHOM BHJI€ COBPEMEHHOW MH(OPMAIMU U3 BCEX BO3MOKHBIX

MCTOYHHKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTH ITPOBOAUTCS B TEUEHUE KAXKI0TO MOJTYIISL.

Jlnst 3aBepieHus: paboThl B CEMECTPE CTYACHT JJOJDKEH BBIMOJHUTH BCE KOHTPOJIBHBIC MEPOIPHUSITHSL.

[TpomesxyrouHast aTTecTalys MPOXoIuT B (hopMe 3adera.






