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KADE/IPA IIpukiiagHasg MATEMaTHKA U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLIEKTA

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypce>) Hroro
Henens 16 5/6
Bun 3anaruit VII| PII | VI PII
JlaGoparopHblie 321323232
Hroro ayn. 32(32(32(32
KonrakTHas padoTa 32 (323232
Cam. pabora 40 |40 | 40 | 40
Hroro 7272 (72|72
OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM YHUBepcuteTa (mpotokod Ne 9 ot 03.03.2026 ).

[MporpamMmy cocraBwi(#): A.3.H., 3aBeaytomunii kadeapoi, 10.I. UepHrimena
3aB. xadenpoii: 1.3.H., moreHT F0.I. UepHbImena

Metonudeckuii coBeT: 1.3.H., mpodeccop B.M. Jxyxa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| bopmupoBanne y oOydaromerocs 3HaHWNA, YMEHHH H HaBBIKOB, HEOOXOAWMBIX Ui TPUMEHEHHS METOIOB U
HHCTPYMEHTAIBHBIX CPEICTB HCKYCCTBEHHOTO MHTEIUICKTA B XO/E PELICHHs IPo(eCCHOHANBHBIX 3a/1a4

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

OIIK-5. CnocoGeH HMCMOJIb30BaTh COBpPeMEHHble MH(pOpMalNOHHBbIE TEXHOJOTHM W MPOrpaMMHbIE CPeICTBA MPH pPelleHun
npogeccHOHAILHBIX 32/1a4.

B pe3ysbTaTte 0CBOCHHS JUCUMILIUHBI 00y4AIOIMIICS NOJIAKEH:

3HaTh:

- OCHOBHBIC (DYHKIHOHAIBHBIE BO3MOXKHOCTH TIPOTPAMMHBEIX CPEJCTB HWHTEIICKTYaIbHOH 0OpabOTKM MAaHHBIX, MCHOJB3YEeMbBIX HpPH
pemieHnn TPO(ECCHOHANBHBIX 3a/ad; METOABI U COBPEMEHHbIE HHCTPYMEHTAIBHBIE CPEACTBA HCKYCCTBEHHOTO WHTEIIEKTA JUIS
pemeHus 3a1a4 npopecCHoHaIbHON 1esTeNbHOCTH (CooTHECeHO ¢ nHankatopom OIIK-5.1)

Ymernb:

- IPUMEHSITh METOJB! HHTEJUIEKTYaIbHOIO aHaIN3a JAHHBIX C HCIOIb30BAHUEM MH(OPMAIMOHHBIX TEXHOJOTUI; OCYIIECTBISATH BEIOOD
METOZI0OB M MHCTPYMEHTAIBHBIX CPEJICTB HCKYCCTBEHHOTO MHTEIIEKTa I peIleHHs 3afad NpodeccHOHaNbHON AeATeIbHOCTH
(cootHeceno ¢ maanKaropom OIIK-5.2)

Baanernb:

- HaBBIKAMHM IPUMEHEHMS METOJOB HHTEUICKTYaJbHOTO aHalW3a JaHHBIX C MHCIIOIb30BaHWEM HWH(OPMALMOHHBIX TEXHOJIOTHI;
HaBBIKAMH BBIOOpA METOJOB M MHCTPYMEHTAJBHBIX CPEICTB MCKYyCCTBEHHOTO MHTEIUIEKTAa JUI PEIIeHHs 3amad NpodeCcCHOHANBEHON
JesITeNIbHOCTH (cooTHeceHo ¢ uHaukaTopom OITK-5.3)

3. CTPYKTYPA U COAEP) KAHUE JUCIUITJINHBI

Paznen 1. BBenenue B HCKYCCTBEHHbI HHTEJIEKT

Bun 3ansiTus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coJep:kaHue A P Komnerenuun
pabotel / popma ITA Kypc 4acoB

11 Tema 1. Pabora ¢ ML mnarpopmoit Loginom. ITocrpoenue Heiipocern JlaGoparopHbie 7 4 OIK-5
’ (perpeccus). Heitpocets (kiaccudukarys) 1 JOTHCTHYECKAs! perpeccus 3aHATHSA

Tema 2. OchHoBbel s3bika Python. ba3oBble KOHCTpYKIMH — SI3BIKA:

nepeMenHble, (QyHKUMM, MaccuBbl. CuHTakcuc. BpiBoxm —3HaueHui
| o |PasmidmbX NEeWCTBUI C TMepeMEeHHBIMA B OKHe TepMmuHana PyCharm. JlaGopatopHbie 7 4 OIK-5
’ Oneparop def. Tumbl aprymentoB ¢ynkuuu. Ilpumenenue ¢QyHKUMHA B 3aHATHSA

PCLICHUHU TIPUKIIAAHBIX 3a1a4d. COSI[aHl/Ie MacCcCuBa, MHOI‘OMGpHHﬁ MacCuB,
ornepannn ¢ MaCCuBaMu

Tema 3. OcuoBbl s3bika Python. YenoBust u umkibl. Kitaccel 1 0OBEKTHI.
VYenosuas mHerpykums if-elif-else. Iluka while B Python. Iukn for B

JlaGoparopHbie
1.3 |Python. CunHrakcuc g co3maHus — Kinacca.  BcerpoeHHble SaHsTHS 7 4 OIIK-5
none3oBarenbckue  arpuOytel.  [loms  kmacca  (cTatnueckue M
nuHamudeckne) B Python. Pemenne npukiaqHbix 3ana4

Tema 4. OcHoBbl s13b1ka Python.IlocnenoBareIbHOCTH: CIIUCKU U KOPTEKH.
Cnoco0Os! 3aganus crickoB. Co3laHue CIUCKOB € IIOMOILBIO YMHOXKEHUS.

1.4 | OcHoBHBIE MeTOABI cIHCKOB. MHOTOMepHBIe ciiicku. Co3maHne KopTexa. JaGoparoprsie 7 4 OIIK-5
BazoBbie omeparopel u MeTonsl KopTexeil.Koprexu B KkadecTBe ST
3anuceil. Penienre npukiagHeIx 3a1a4y
"BBefieHHe B HCKYCCTBEHHbBIH MHTEIEKT". OTamlbl pPa3BUTHS CHCTEM
|5 |HCKYCCTBEHHOTO MHTE/IEKTa (CHI). OcHOBHBIE TOHITHS U ONPENCICHHS CamocTosTenpHast 7 6 OIK-5
™ |uckyccrBennoro wunTennexkra . OCHOBHBIC HampaBiI€HHs Pa3BUTUS pabora
UCCIIC0BAHUI B 00JaCTH CHCTEM MCKYCCTBEHHOTO MHTEIIICKTA
"DKCIepTHBIE CUCTEMBI U NPEACTaBICHNE 3HAHUN
cuctempl (OC) xak Bug CHUMW.O6mass cTpykTypa H  cXxema
¢dyukmonuposanus JC. [Ipeacrasnenne 3HaHUH.
16 OCHOBHBIE TTOHSATHSL. COCTavB 3HaHUHI CamocTosiTenpHas 7 14 OITK-5
CUMN. Opranusauus 3nanuit CUA. pabora
Mopenu mnpexacraBieHus 3HaHui. [lpeacraBieHne 3HaHUI C MOMOIIBIO
CHCTEMBI
NPORYKIUI
Pa3nen 2. PaGora ¢ 6ubanoTexamu /15 co3AaHUsI HelipOHHBIX ceTeif Ha Python
Buj 3ansitus / Cemectp /| KoauuectBo
Ne HaumeHoBaHHe TeMbl, KpaTKoOe COAep:KaHHE Komnerenuun
pa6otsl / popma ITA Kypc 4acoB

2.1 |Tema 5. Busyanusauust u obpabotka nanubix. [loctpoenne rpaduxoB c Jla6oparopHbie 7 4 OIIK-5




momorpto matplotlib. Jluneiinsiit rpaduk (plot) 8 matplotlib. Jfuarpamma
paccesiaus (Scatter plot) B matplotlib. [Toctpoenne HeckonbkuxX TpaduKoB 3aHATHS
(c ucrionp3oBanneM Meroznos add axes() u Meroza subplot()).
Tema 6. Iloctpoenne moneneit Ha Python. IIporHosupoBaHue ¢ MOMOLIbIO
5o |MeTOMa nuHelHo# perpeccun. [Ipocras nuHeiiHas perpeccust co scikit- JlaboparopHbie 7 4 OIK-5
’ learn. MeToap! mocTpoeHus: Mozesin. MHOKeCTBEHHAs JIMHEHHAST perpeccust 3aHATHUS
¢ noMouipko kinacca LinearRegression.Penienyie npuxiiaineix 3aaad
Tema 7. Ilocrpoenne moneneid Ha Python. Pemenue 3amau ¢ momomsio
53 |Monemn JlepeBa penienuii. Perpeccus nepeBa peleHuii ¢ UCIOIb30BaHUEM JlaboparopHbie 7 4 OIK-5
: sklearn. Peanmuzanms anroputMma aepeBa pelieHWil Ui KiaccubUKanuu 3aHATHS
(ximaccuduxarop DecisionTree). Perenne npukiaHeIx 3a1a4
Tema 8. Pabora ¢ Habopamu naHHbIX B Oubmuoreke PyBrain. Cosnanue
HeWpoHHO# cetn ¢ Oubmmorekoit PyBrain. Cosmanue HelipoHHOW ceTH
2.4 |mpsmoe pacmpoctpanenue FeedForward. OOyuenuwe  HeiipoceT. JlaGopatopusie 7 4 OIIK-5
Hcnone3oBanue SupervisedDataset B co3nanuu Habopa JaHHBIX. Pemienne SQHATHA
MTPUKJIATHBIX 337124
"OneMeHTBhl MCKYCCTBEHHOrO MHTeuleKTa". MICKycCTBEHHBIH HEHpOH Kak
2.5 |ocHoBa HelpOHHBIX ceTei (QYHKIHS SIMHUYHOTO CKa4Ka, CHTMOHIAbHAS Camoctosenbias 7 6 OIIK-5
(YHKIMS aKTHBALIMK, THIIEPOOINYECKHUI TAHTeHC) padora
"He#iponusle cetu . OOyueHue HeHpoHHBIX cereil".OnHOCIOHbIE
HEeHpoHHBIE ceTH. MHorocnoiiHsle HeWpoHHBIe ceTH. OOGydaromas
26 BoiOopka.TectoBass BeiOOpka. OOyuenue ¢ yuurenem. OOyuenume 6e3| CamocrosiTenbHas 7 14 OIK-5
" | yuurens.O030p CHELMATU3HPOBAHHBIX  OHONMOTEK Ui  MOCTPOCHHS pabora
Heiiponnbix cereit (NumPy,Pandas, matplotlib , Theano, TensorFlow ,
Keras, PyBrian)
2.7 |TloaroToBka K IPOMEKYTOUHOI aTTECTALNH 3ayer 7 0 OIIK-5

4. POHJ] OIEHOYHbBIX CPEICTB

Crpyktypa W comepkaHue (OHAA OLCHOYHBIX CPEIACTB MU TMPOBEOCHUS TEKYLIErO KOHTPOJS M IIPOMEXYTOYHOW aTTeCcTallnu
npezacTasieHsl B [Ipriokennu 1 k pabodeii mporpaMme JUCITUTLTHHEL.

5. YYHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTODBI, Bubnuorexa /
3arnaBue WznarenscTBO, IO
COCTaBUTEIU KonmuuectBo
1 Aumnexkcees, B. B, HHTemnexryansHble HHGOpMaoHHbIe cucTeMbl 1 | Tam0OoB: TamOoBCKHit 9BC «IPR SMART»
HBanoBckuii, M. A., TEXHOJIOTUH WX OCTPOCHHUS: YIeOHOE mocodne roCyAapCTBEHHBIN
Emucees, A. 1., TEXHMYECKHI YHUBEPCHUTET,
I'pomos, 1O. 10., OBC ACB, 2021
I'y6ekos, 0. A.
2 Cryznent. Acriupant. McenenoBarens: BnanuBocrok: Dxcrnept- OBbC «YHuBepcurerckas
BCEPOCCUNCKUN HAyYHBIN )KypHAJ: )XypHaI Hayxka, 2021 OUOIOTEeKa OHJIAHY»

5.2. lIpodeccuonanbHbie 6a3bl JaHHBIX U HHPOPMALHOHHDbIE CIPABOYHbIE CHCTEMbI

HCC "T'apant”
Ob6pazoBarenbHas wiatgopma no Python https://pythonist.ru/ (cBoOogHbIH JOCTYIT)
®enepanbHast rocyjapcTBEHHAs CIIyk0a cTaTHCTUKY https://rosstat.gov.ru/ (CBOOOAHBIH KOCTYIT)

5.3. [lepeyenn MporpaMMHOro odecredeHust

Onepanuonnas cucrema PEJ] OC
Loginom (cBoOoHO pacnpocTpansemas peaakips Community)
Python

5.4. YueOHO-MeTOAUYECKHE MaTepuaJbl 171 oﬁyqammnxcsl C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

HpI/I HeO6XO)II/IMOCTI/I 110 3asIBJICHHUIO 06yqalomeroc;l C OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA y‘le6HO-MeTO,Z[I/I‘-IeCKI/Ie Marepuaibl
MPEIOCTABISIOTCS B (OpMax, aJaNTHPOBAHHBIX K OTPAaHMYCHHSM 3[0POBbSI U BOCHPUATHS WHPOpMaruu. st IuIl ¢ HapyLIIEeHUsIMHU
3penus: B hopme ayauodaiina; B medarHoil Gpopme yBemHueHHbIM mpud oM. st UL ¢ HApyUIEHUIMHU CliyXa: B (hopMe DIEKTPOHHOTO
JAOKYMCHTA, B e4aTHOH (bopMe. I[IISI Jinl ¢ HapyHICHHUAMU OIIOPHO-ABUTATCIBHOIO alrrapara: B (1)0pMC QJICKTPOHHOI'O JOKYMCHTA, B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIIUITJINHBI

IMomemienust i BceX BUAOB padoT, NPEIyCMOTPCHHBIX YYEOHBIM IUIAaHOM, YKOMILICKTOBAHBI HEOOXOOMMOW CIECHUAH3HPOBAHHON
y4eOHOI MeOeIbI0 U TEXHHYSCKUMH CPEICTBAMH O0YICHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHAIbHBINA KOMITbIOTEP / HOYTOYK (MIEPEHOCHOIH);

- IPOEKTOD;

- 9KpaH / MHTepaKTUBHAS TOCKA.




JlabopaTopHble 3aHATHUS MPOBOAATCS B KOMIBIOTEPHBIX KiaccaX, paboune MecTa B KOTOPBIX OOOPYHOBAHBI HEOOXOAUMBIMU
JMICH3MOHHBIMA W/WJIM  CBOOOJIHO pacHpOCTPAaHSAEMbIMU INPOTPaMMHBIMH CPEACTBAMH M BbIXoZoM B MHTepHer, w/mimm B
CTIEIATIM3UPOBAHHBIX JIAOOPATOPHUSX, TPEAYCMOTPEHHBIX 00pa30BaTeIbHON IIPOTPaMMOii.

Iomemenus A CaMOCTOATENBHON pabOTHI 00yJaIOIUXCS OCHAIIEHB! KOMITBIOTEPHOH TEXHUKOM C BO3MOXKHOCTBIO HMOAKITIOUEHHS K
cetu "MHTepHeT" u o0ecriedeHneM J0CTyTa K 3JeKTPOHHON HH(OpMaIlMOHHO-00pa30BaTeIbHOM cpere.

7. METOANYECKHUE YKAZAHUA JJIA OBYYAIOIIUXCSA 110 OCBOEHHUIO JTUCITUITJINHBI
Meroandeckue ykazaHHs 0 OCBOEGHHIO AUCLUILTHHEI IpecTaBneHsl B [Ipunoxenun 2 k paboueil mporpaMMe TUCHUMIHHBL




Ipuioxkenne 1
®OHJ OHEHOYHBIX CPEJACTB

1 Onucanmne mnokaszaresieii U KpUTepHeB OLEHMBAHUS KOMIETEHUMIl HAa Pa3jJMYHBIX 3Tamax HX
(¢opMupoBaHusi, ONUCAHHE IIKAJT OLIEHUBAHUSA

1.1 Tlokasarenu ¥ KpUTEPUHU OLICHUBAHUS KOMIICTCHITHI:

3VH, cocraBnsronue ITokazarenu oneHUBaHUSA Kpurepun ouieHuBanus CpenctBa
KOMITETEHIINIO OIICHMBAHUS
OlK-5: CriocobeH 1Crosb3oBaTh COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOMOMU 1 MPOTPAMMHBIE CPEACTBA NPU PeLLEeHNN
NpogeccroHarnbHbIX 3a4au.

3HaTh OCHOBHBIE N3yuaeT 10MOJHUTEIBHYIO [Tonnora u Bompocs! k
(hyHKIIMOHATHHBIE BOBMOXHOCTH | TUTEPATyPy, COASPIKAITYIO COJEpPIKATENLHOCTE OTBETa | 3auery (1-28),
MPOTPaMMHBIX CPEACTB MaTepuai 00 OCHOBHBIX Ha 3ayeTe, yCTHOM OTpoce, | mpakThuKo-
WHTEIUICKTYaJIbHON 00pa00TKU | MOHATHUAX HHCTPYMEHTAIBHBIX COOTBETCTBHE OTBETOB OpPUEHTHUPOBaH
JAHHBIX, UCTIOIH3YEMbIX TPH CPeICTBaxX M MaTeMaTHIECKAX MaTepuay, coaep KameMcs | Hple 3aJJaHus K
pemeHnu mpoQecCHoOHaTbHBIX METO/AX, UCIIOJIb3YEMBIX ITPU B M3YUYEHHOM uTeparype 3auety (1-4),
3aJa4; METOJbl 1 COBPEMEHHBIE | pelIeHnH MpoeCCHOHATBHBIX JTabopaTopHbIe
WHCTPYyMEHTaJIbHBIE CPE/ICTBA 3ajJ1a4, JAJIs IOJrOTOBKH K 3a4eTy, 3amanus (1-8),
HCKYCCTBEHHOTO UHTEIJICKTA U ompocy ompoc (1-28)
JUISL peleHus 3a1a4
poecCHOHANBHOMN
JEeSITeTLHOCTH
YMeTh NPUMEHSTh METOIbI Pemenue mpaktuko- [IpaBUIBHOCTH peIICHUS Bomnpocsr k
WHTEJUIEKTYAIbHOT'O aHaIH3a OpPHEHTHPOBAaHHBIX U 3aJ]aHnui Ha TIPUMCHEHHE 3auety (1-28),
JAHHBIX C MCIIOJIb30BaHUEM mabopaTOPHBIX 33aHUN: Pa3IMYHBIX METOJIOB C MIPaKTUKO-
MH(OPMAITMOHHBIX TEXHOJIOTHIA;, | MPUMEHEHUE Pa3IMIHBIX ucrosb3oBanueM LOginom, | opueHTHpOBaH
OCYIIECTBIISITh BBIOOP METO/IOB M | METOJIOB C MCITOJIb30BAHUEM cOCTaBIIeHHE IPOTPaMM Ha | HbIE 3a/1aHUsI K
WHCTPYMEHTAIBHBIX CPEJCTB Loginom, Python ¢ ucnione3zoBanuem | 3auery (1-4),
HCKYCCTBEHHOTO UHTEIJICKTa CocraBneHue nporpaMm Ha 0a30BBIX KOHCTPYKLUH, JabopaTopHbIe
JUTSL PELICHMS 3144 Python ¢ ucrop3oBanmeM YCIIOBHH, ITUKJIOB, samanns (1-8),
po(heCcCUOHANTBHON 0a30BbIX KOHCTPYKIIHIA, MacCHBOB ompoc (1-28)
JESTEIbHOCTH yCIIOBUH, IUKJIOB, MACCHBOB
Brnaners HaBbikamu nipuMeHeHUs | Perenne npakTuko- O00CHOBaHHOCTh Bomnpocsr k
METO/IOB HHTEJIIEKTYaJIbHOTO OpPHUEHTHPOBAHHBIX U NPUMEHCHHUS] METOJIOB st | 3auery (1-28),
aHaJu3a JaHHBIX C n1abopaTOPHBIX 3a[aHHK: pelIeHHUs 3aTaHui C MPaKTHUKO-
HCTIOJIb30BaHUEM [TpumeHeHue pa3IuIHbIX ucnojb3oBanueM LOginom, | opueHTHpOBaH
“H(OPMAITMOHHBIX TEXHOJIOTHI; | METOIOB C UCTIOJIH30BAHHEM Pemenns 3ananmii Ha HBIE 33JIaHUS K
HaBBIKaMH BBIOOPA METOJIOB U Loginom, cocraBnenue coCTaBJIeHHE porpamMm Ha | 3auery (1-4),
WHCTPYMEHTAIBHBIX CPEJCTB nporpamm Ha Python ¢ Python ¢ ucnione3oBanrem | mabopaTopHbIe
HCKYCCTBEHHOTO UHTEIJICKTa HCTIOJIB30BaHNEM 0a30BbIX 0a30BBIX KOHCTPYKLUH, 3aganus (1-8),
IUTS PETeHMs 38129 KOHCTPYKITUH, YCIIOBHA, ITUKJIOB, | YCIIOBHI, ITUKIIOB, ompoc (1-28)
po(heCcCUOHANTBHON MacCCHBOB) MacCHBOB)
JESITEIbHOCTH

1.2 [Ikanbl OLICHUBAHUSA:

Texymuii KOHTPOJIb YCHEBAEMOCTH W TPOMEXKYTOUHAs aTTECTallUs OCYIIECTBISETCS B paMKax
HAKOIUTENIbHOM OaibHO-peHTHHroBOM cuctemsl B 100-0anipHOM mIkae:

50-100 6annoB (3a4TEeHO)

0-49 GayioB (He 3a4TECHO)

2 TunoBble KOHTPOJbHbIE 3aJaHHS WM HHbIe MaTepUaJbl, HEOOXOAMMBbIE /IS OLEHKH 3HAHMIA,
YMeHMil, HABBIKOB M (WJIH) ONBITA JAeATEIbHOCTH, XAPaKTePU3YINMX 3Tanbl (POPMHPOBAHUS
KOMIIEeTEeHIIUIi B Mpo1ecce 0cBOeHNsI 00pa3oBaTeIbHON NPOrpaMMbI

Bomnpocsl k 3auery



OrtaInbl pa3BUTHS CUCTEM MCKYycCTBEHHOro uHTesuiekra (CUN).

OcHOBHbBIE IOHATHS U OTIPEACTICHUS] HICKYCCTBEHHOT'O MHTEIICKTA.

OcHOBHBIC HaNPaBIICHUS Pa3BUTHI HCCIEIOBAHUHN B 00JIACTH CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA

CTpyKTypa CUCTEM HCKYCCTBEHHOTO MHTEJUIEKTA.

Apxurexrypa CUN.

Mertononorus nocrpoennss CUU

OxcneptHbie cuctembl (JC) kak Bua CHUN.

OO6m1as cTpykrypa u cxema pyHkimornupoBanus IOC.

[IpencraBnenue 3HaHUM.

0. Ocuosuble nouatusa. Coctas 3nanuii CUU.

1. Opranuzanus 3nanuii CUN.

12. Mopnenu npencrapiieHus 3HaHui. [IpeacraBienne 3HaHUH ¢ TTOMOIIBIO CHCTEMBI IMPOTYKITHI

13. OcHoBsi si3bika Python. ba3zoBbie KOHCTPYKIIHMY SI3bIKA: IEPEMEHHBIC, (PYHKIIMU, MAaCCUBBI

14. OcHossr s3b1ka Python. Ycmosust u mukiiel. Kimacesl 1 00beKTHI

15. OcHoBsi si3bika Python.ITocienoBaTeIbHOCTH: CIUCKH U KOPTEXKHU

16. HckyccTBeHHBIN HEHPOH KaK OCHOBA HEHPOHHBIX ceTel ((PYHKIUS UHUIHOTO CKayKa)

17. WckyccTBeHHBIN HEHPOH KaKk OCHOBAa HEMPOHHBIX ceTeil (CUrMongaibHas (PyHKLUS aKTHBALIUH )

18. HckyccTBeHHBIN HEHPOH KaK OCHOBA HEHPOHHBIX CETEH (TUIepOOTNIECKUN TAHTEHC)

19. OnHocnoWHBIE HEHPOHHBIE CETH.

20. MHorocoiHbIe HEHPOHHBIC CETH.

21. OOyuaromasi BBIOOpPKa.

22. TectoBas BEIOOpKA.

23. OOy4eHue C yuuTesem.

24. OOGyuenue 0e3 yuuTes.

25. O0630p crienuaIn3uPOBAHHBIX OMOIMOTEK IS MOCTPOCHHSI HeUPOHHBIX ceTeit (NumPy,Pandas,
matplotlib)

26. O030p crenuanau3upoBaHHbIX OMOIMOTEK JUIst ocTpoeHus HelpoHHbIX cetet (Theano, TensorFlow)

27. O0630p crienraIu3uPOBAHHBIX OMOIMOTEK IS MOCTPOCHHS HeWpoHHBIX ceTei (Keras, PyBrian)

28. IlpuMeHeHHe CUCTEM HUCKYCCTBEHHOTO MHTEIJIEKTa B MPO(ECCUOHAIBHOMN 1EATEIbHOCTH

RRO©oo NGO kwNE

[IpakTHKO-OpHEHTHPOBAHHBIE 32/1aHUS K 3a4eTy

3ananne 1 (Loginom)

Ha ocHoBe npecTaBieHHOro Habopa JaHHBIX TOCTPOUTH MOJEIH JIorUcTHYecKoi perpeccun (IIpumeuanue:
B CueHapuu co3naTh /Ba y3ia: Jloructuueckas perpeccust u Helipocets (knaccuduxanus)). [locrpouts
Ky®6 ¢ marpuieit onmmobok nmporsosa.

3ananmue 2 (Python)

Bxnan B 6anke cocraBmsier X pyOneit. Exxeronno on yBennuuBaercs Ha P mporieHToB, mocie yero apooHas
JacTh Komeek oTOpacekiBaercsa. OmpenenuTte, dYepe3 CKOIBKO JIeT BKJIAL COCTaBUT HE MeHee Y
py6neit. Hanmummure mporpamMmy, KOTopasi Mo JaHHBIM duciiaM X, Y, P ompenensier, CKOJIbKO JIeT IPOUET,
MPEX/Ie YeM CyMMa JOCTUTHET 3HaYeHus Y.

3ananue 3 (Python)

OneHUTh SKOHOMHYECKYIO  JCATCIIbHOCTh  HECKOJBKHUX  MPEATPUATHH. N3BecTHBI  Ha3BaHUsA
MPeNNPHUATHIA, 3HAYECHUS IAHOBOT'O 00BEMA PO3HUYHOTO TOBAPOOOOPOTa U 3HAYEHHS (PAKTHIECKOTO 00BhEMa
PO3HUYHOTO TOBapoobopoTa. Tpedyercs onpeaenuTh:

1. IponeHT BHITIOTHEHUS TNIaHA KaXIbIM TPEIIPUITHEM

2. KOJIMYECTBO MPEIIPUATHI, HETOBBITOJHUBIINX TUTaH

3. HauOOoNBIINI TUTAHOBBIM TOBAPOOOOPOT

4. yopsIOYUTh NPEANPHUATHS [0 BO3PACTAHHIO IJITAHOBOTO TOBapooOOpoTa

3ananmue 4. (Python)



Ha ocHoBanuu MNPCACTABJICHHLIX HOAaHHBIX HANWCATh IporpamMmy Jid MOPOrHO3MPOBAHUA 1CH Ha
HEJIBIDKUMOCTh C TpaU4eCKUM BBIBOJIOM JAaHHBIX (TIPUMEYaHHE: HCIOJb30BaTh OMOIMOTEKH NUMPY U
matplotlib)

3adyeTHOE 3a/laHhe BKJIIOYAET 2 TEOPETUYECKHX BOmpoca M | W3 mepeyHss MpaKkTUKO-OPUEHTHUPOBAHHBIX
3aJaHuH.

Kpurtepuu onennBanus:
MaxkcumanbHOe KOJTMYECTBO OAJUIOB 32 OTBET 10 3aueTHOMY 3a1anuio — 100 6amioB (KaXkaplil BOIIPOC HMEET
OZIMHAKOBBII BEC NP BHICTABIICHHU HTOTOBOIl OLICHKH)

50-100 W3n0xeHHplid Matepuan (pakTUYeCKH BepeH, HAJMYue TIyOOKHX HCUEpPIBIBAIOIINX 3HAHUM;
0ayuioB IpaBWIbHBIC, YBEPCHHBIC ICHCTBUS MO NMPUMEHCHHUIO IOJYYCHHBIX 3HAHUI Ha HpPaKTHKE,
(3a4TeHo) rpaMOTHOE U JIOTHYECKH CTPOMHOE H3JI0KEHUE Marepuana Ipu OTBETE; IPaKTUKO-

OpPHUCHTUPOBAHHOEC 3aJaHHUC BBIIIOJHCHO IIPAaBUJIBHO MW IIPOKOMMCEHTHPOBAHO, HaJIW4YHUC
TBCPABIX U JOCTATOYHO IMOJIHBIX 3HaHHfI, IMPpaBUJILHLIC ,Z[GI\/JICTBI/ISI Mo MPUMCHCHUIO 3HaHUH Ha
IMPAKTHUKE, YCTKOC HU3JIOKCHHUE MaTcpuraia, JAOIMYCKArTCd OTACIBHBIC JIOTUYCCKUE U
CTUJIMCTUYCCKHUC MOTrPCITHOCTHU, HCYBECPCHHOCTh U HCTOYHOCTh OTBETOB HAa AOIOJIHUTCIBHBIC
M HAaBOAAIIUE BOIIPOCHI; IPAKTHUKO-OPUCHTUPOBAHHOC 3aJaHHUEC BBIIIOJIHCHO ITPAaBHUJIbHO, HO HE
IMPOKOMMCHTHUPOBAHO; IIPpU HCIIOJIHOM OTBCTC Ha BOIPOCHI; 3aTPYAHACTCA OTBCTHUTL Ha
JOIMOJHUTECIIbHBIC BOIIPOCHI; IMPAKTHKO-OPUCHTUPOBAHHOC 3aaHNEC BBIIIOJIHCHO C OIOKaMH
1 OTCYTCTBYKOT KOMMCHTAapHUHU

0-49 6annoB | OTBeThl HE CBS3aHBI C BONPOCAMHU, HAIMYUE TPyObIX OHIMOOK B OTBETE, HEMOHUMAaHHE
(HE 3aYTEHO) | CYLIHOCTHU M3JIaraéMOI0 BOIIPOCa, HEYMEHHE IPUMEHATh 3HAHUS Ha IPAKTUKE, HEYBEPEHHOCTh
U HETOYHOCTb OTBETOB Ha JIONOJHUTENIbHbIE U HABOJSAIIME BOIPOCHI; IPAKTUKO-
OpPUEHTUPOBAHHOE 3a/I1aHUE HE BBIIIOJHEHO.

JlaGopaTopHble 3a1aHUsA

JlabopaTopHoe 3aganue 1

Pa6ora ¢ ML mnatdopmoii Loginom.

[Toctpoenne HevipoceTn (perpeccust). HeiipoceTs (knaccudukariius) u Joructuueckas perpeccus. Hactpoiika
y3nmoB (Jluneitnass perpeccus, Jloructuueckas perpeccusi, Heiipocers (perpeccus), HeiipoceTsb
(xmaccuduxarust), Cnustane, Kanpkynsatop), BuzyanmuzaropoB (Tadmuma, duarpamma, Ky0), mocrpoenue
MPOTHO3a M0 IBYM MOJIEISIM.

JlabopaTopHoe 3aianue 2

OcHoBsl s13b1Ka Python. bazoBeie KOHCTPYKIINY SI3bIKA: IEpEMEHHbIE, ()YHKIIMH, MACCUBBI.

CuHTtakcuc. BeiBoJ1 3HAaUCHUH pa3TUYHBIX JIEHCTBHIA C TEpEMEHHBIMU B OKHEe TepMuHaiia PyCharm. Onepatop
def. Tumer aprymentoB ¢ynkuuu. [Ipuvenenune QyHKIUE B pemieHMH NpUKIATHBIX 3aaad. Co3naHue
MaccuBa, MHOTOMEPHBIH MacCHB, OMEPAIlUU C MAaCCUBAMHU

JlaGopaTopHoe 3aganue 3

OcHoBsl s1361ka Python. Ycnosus u nukiiel. Kitacchl 1 00bEKTHL.

Ycnosuas uncrpykuus if-elif-else. [{uka while B Python. Ilukn for 8 Python. Cunrakcuc mist co3maHus
KJacca. BetpoeHHbie u monb3oBaTenbekue arpuoyThl. [Tos kinacea (ctaTudeckue u fuHaMudeckue) B Python.
Pemenuie npukiaHbIX 3a1a4

JlabopaTopHoe 3aganue 4

OcHoBbl s13b1Ka Python.IlocnenoBarenbHOCTH: CIUCKU U KOPTEXKH.

Crnioco0sl 3aanus cnuckoB. Co3/1aHne CIIMCKOB C MTOMOIIBI0 YMHOXKEHHSI.

OcHoBHbIE METOJIbI CNIUCKOB. MHOromepHbie criucku. Co3nanue Koprexka. ba3oBble oneparopsl U METOJbI
koprexkeit. Koprexu B kauecTBe 3anuceil. Perienre mpukiagHeix 3a1a4



JlabopaTopHoe 3a1aHue 5

Busyanuzanus u 00paboTka JaHHBIX.

[Toctpoenue rpadukos ¢ nomomrsio matplotlib. JIuneitnstit rpaduk (plot) B matplotlib. luarpamma
paccesiaust (Scatter plot) B matplotlib. [TocTpoenne Heckonbkux rpaduKoB (C UCIIOIB30BAHUEM METOIOB
add axes() u metona subplot()).

JlabopaTopHoe 3a1aHue 6

ITocTpoenue mozeneit Ha Python.

[TporuosupoBaHue ¢ MOMOIIBIO METO/1a JIUHEHHOM perpeccur. [Ipoctas nuneiiHas perpeccus co scikit-learn.
Meroasl nocTpoeHus Moaen. MHOXKECTBEHHAs! JINHEWHASI pErpeccusi C MOMOUIBIO Kilacca
LinearRegression.Pemienre npukiaaHbix 3a1a4

JlabopaTopHoe 3a1anue 7

ITocTpoenue mozaeneit Ha Python. Pemenue 3amau ¢ momomsto monenu Jlepesa permenuii. Perpeccus nepesa
penieHuii ¢ ucronb3oBanueM sklearn. Peanm3amus anroputma aepeBa penieHuid A1 KiacCupuKaium
(xmaccuduxarop DecisionTree). Pemenne npukiagabix 3a1a4

JlabopaTopHoe 3a1anue 8

Pabora ¢ Habopamu nansabIx B 6ubimoreke PyBrain. Coznanue HeliponHoii cetu ¢ Oubnuorekoit PyBrain.
Coznanne HeMpoOHHOM ceTn npsiMoe pacupoctpaneHue FeedForward. OO0yuenue HelipoceTn.
Hcnons3oBanue SupervisedDataset B coznmannu Habopa JaHHBIX. PelnieHne mpuKIagHbix 3a1a4

Kpurepun oueHuBanusi:
MaxkcumasnbHOe KouecTBo 0amioB — 80 6amios
3a BBINMOJIHEHUE KAXKA0TO TJaOOPaTOPHOTO 33AaHUs 00YUArOIIUIICS MOKET MoryduTh 10 10 6amioB

10 0amtoB 3aJjJaHu€e BBIMOJHEHO BEPHO

7-9 6amoB | [Ipu BeIMIOJIHEHWY 3aJaHMsI ObLUTH JONMYIIEHBI HETOYHOCTH, HE BIUSIONINE HA PE3YJIbTAT
4-6 6amnoB | Ilpu BeImogHEHNH 3a/1aHKsI OBUTH JTONMYIIIEHBI OIUOKH

1-3 Ganna [Tpu BbIOJIHEHUH 3a4aHKsI ObLIU TONYIIEHBI CYIIECTBEHHbIE OIINOKU

0 6am1oB 3ajaHue He BBIIOIHEHO

Omnpoc

Otarbl pa3BUTHS CUCTEM HCKyccTBeHHOro unresiekra (CUN).

OcHOBHBIE IOHATHS U ONIPEAEIEHUS HCKYCCTBEHHOTO MHTEIUIEKTA.

OcHOBHbIE HaNpaBJIeHUS Pa3BUTHSI UCCIIEI0BaHUIN B 00JIaCTH CUCTEM UCKYCCTBEHHOTO HHTEIIEKTa
CTpyKTypa CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTA.

Apxutektypa CHUMN.

Metononorus nocrpoenus CUN

OxcneptHbie cuctemsl (JC) kak Bug CUU.

OO6mas cTpykTypa u cxema GpyHkunonupoBanus OC.

[IpencraBnenue 3HAHUM.

0. Ocuosnble nonsatusa. Coctas 3nanuii CUU.

1. Opranuzanus 3uanuit CUN.

12. Mogenu npencraBienus 3HaHui. [IpencTaBienue 3HaHUH C TOMOILBIO CUCTEMBI TPOAYKLUI
13. OcHoBsl si3bika Python. ba3zoBbie KOHCTPYKIIMH SI3bIKA: IEPEMEHHBIC, (PYHKIINH, MACCHUBBI

14. OcHogsl s3b1ka Python. Ycenosust u nukisl. Kiaccel 1 00bEKThI

15. OcHossr s361ka Python.IToce1oBaTeIbHOCTH: CITUCKH M KOPTEKH

16. HWckyccTBeHHBIN HEHPOH KaKk OCHOBAa HEMPOHHBIX ceTell ((QyHKIMA eAMHUYHOTO CKayKa)

17. WckyccTBeHHBIN HEHPOH KaK OCHOBA HEHPOHHBIX CeTeH (cUrMouanbHas GyHKIIHUS aKTUBAIINN )
18. HckyccTBeHHBIM HEHPOH KaKk OCHOBA HEUPOHHBIX CeTel (THUIMepOOTNIeCKIiA TAHTSHC)

19. OpnHocnoitHbIE HEUPOHHBIC CETH.

20. MHorocoitHble HeHPOHHBIE CETH.

RBRO©oo NN E



21. OOyuaromasi BHIOOpPKa.

22. TectoBas BEIOOpKA.

23. OOy4eHue C yuuTeseM.

24. OOGy4enue 0e3 yuuTes.

25. O030p crienuanu3upoOBaHHBIX OMOIMOTEK I TOCTpOoeHHsI HelpoHHbIX cetel (NumPy,Pandas,
matplotlib)

26. O030p crienuanu3upoOBaHHBIX OMOIMOTEK It mocTpoeHus HelpoHHbIX cetelt (Theano, TensorFlow)

27. O0630p crneruaIM3uPOBAaHHBIX OMOINOTEK /ISl MOCTPOCHUS HelpoHHBIX ceteit (Keras, PyBrian)

28. IlpumMeHeHHE CUCTEM UCKYCCTBEHHOTO MHTEIJIEKTa B MPO(ECCUOHATBHON IEATEIIbHOCTH

Kpurepun oueHuBanusi:

JlaHHBIH NTepedeHb BOMPOCOB /ISl MPOBEACHUS ONPOca SBJISETCS MpUMEepHbIM. OH MOXKET aKTyalu3upOBaThCS
IperoiaBaTesieM 1Mo HeOOXOAMMOCTH.

Onpoc mpoBoAWTCS B YCTHOM WM NUCbMEHHOW (opme (Ha ycMoTpeHue mpenogasatens) ['pynmupoBka
BOIIPOCOB JUIsl OIIPOCA IPOU3BOAUTCS MIPETIOAaBATENIEM.

MaxkcumanpHOe KommuecTBO OayoB — 20 6amioB (10 Bompocos 1o 2 6ana).
B xoze onpoca npu 0TBETE Ha OTJEIbHBIN BOPOC 00YUYAFOIIUICA MOKET MOJYUYHTH 10 2 6a/IoB

2 bamna

JlaH 1oHbBIN, pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIN BOIIPOC, CUCTEMHO IIOKa3aHAa COBOKYITHOCTb
OCBOCHHBIX 3HaHUI 00 00BEKTe, NPOSIBIAIOLIA’CS B CBOOOJHOM ONEPUPOBAHUU OCHOBHBIMH
HNOHATUAMH y4eOHOro Kypca. OTBET XapaKTepH3yeTcsl COAEpKaTeNbHOCThIO, KOHKPETHOCTHIO,
3HaHHEM OCHOBHOHM M JOIOJHUTEIIBHOM JINTEPATypPbl, PEKOMEHIYEMOM IO TEME, YETKOCThIO U
JOTUYHOCTBIO U3JI0KEHUSI MaTEpUaa.

1 Oamn

Jlan HenonHBIM M HEMOCJeNOBaTeNbHBIM OTBET Ha IOCTaBJICHHBbIM Bompoc. I[lpucyrcTByror
(dbparMeHTapHOCTh, HEJIOTUYHOCTh U3NOKeHUs. OOydJarommiics HE OCO3HACT CBSI3U MEXIY
MOHATUSIMHM, KOHIENTyaJbHble NEPEeceYeHUs, CTPYKTYpHbIE 3aKOHOMEpHOCTU. OTCYyTCTBYyeT
KOHKpPETHU3aIUsl U JJOKA3aTeIbHOCTh. JJONMOJIHUTENbHBIE U YTOYHSIONINE BOIPOCHI MTPENO/1aBaTelis
HE MPUBOIST K KOPPEKIIMU OTBETA HA MOCTABJICHHBIE BOMIPOCHL.

0 6ayutoB

OOyyJarommiicst 3aTpyTHSETCS OTBETUThH HAa BOIPOCHI

3 MeToanueckne MaTepuaJibl, onpeae/siiolue Npoueaypbl OlleHUBAHUS 3HAHUI, YMEHUIi, HABBIKOB M
(11M) oNbITA JEATEJbHOCTH, XaPAKTePU3YIOIIUX 3TaNbl GOPMHPOBAHMSA KOMIIETEHIH I

[Tpoueaypsl OlIEeHUBaHMSI BKJIIOUAIOT B ¢€0s1 TEKYILUI KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIIHIO.

Texkymuii KOHTPOJIbL YCIIEBAEMOCTH IPOBOAMUTCS C MCIOJIb30BAHUEM OLIEHOYHBIX CPEICTB,
MIPEACTABJICHHBIX B M. 2 JAaHHOIO NPHWJIOKEHUS. Pe3ysbTaThl TEKyIEro KOHTPOJISI AOBOJATCA 10 CBEICHMS
CTYJIEHTOB JI0 IIPOMEXYTOYHOU aTTECTALIUH.

IIpome:xyTouHas aTTecTALMA IPOBOIUTCS B popMe 3a4eTa.

3aueT NpOBOJUTCS MO PACIIMCAHUIO IPOMEXKYTOUHOM aTTecTallui B MUCbMEHHOM Bujae. KonnuecTBo

BOIIPOCOB B 3a4eTHOM 3ajaHuu — 3. [IpoBepka OTBETOB U 0OBSBIIEHUE PE3YJIHTATOB IMPOU3BOJIUTCS B JCHb
3aueTa. Pe3ynpraThel aTTecTalMM 3aHOCATCS B BEIOMOCTb M 3aUETHYIO KHWXKKY cTyAeHTa. CTyaeHTbI, HeE
MpoUIe/IINe TMPOMEXKYTOUHYIO aTTeCTaluio 10 Tpaduky MIPOMEXKYTOUHOM aTTecTaluH, JIOJIKHBI
JMKBUAUPOBATH 33/10JKEHHOCTh B YCTAHOBJICHHOM TOPSJIKE.



Ipuioxkenne 2
METOANYECKHUE YKA3AHUSA ITIO OCBOEHUIO ITUCHUITJIMHBI

Y4eOHBIM MIaHOM MPETYyCMOTPEHBI CIICAYIOUINE BUABI 3aHITHH:

- 1a0OpaTOPHBIC 3aHATHSI.

B xonme mabopaTopHbIX pabOT pa3BUBAIOTCS HABBIKM NMPUMEHEHHS COBPEMEHHBIX MH(pOPMAIMOHHBIX
TEXHOJIOTUH, BHIOOpAa WHCTPYMEHTAIBHBIX CPEICTB Il 0OpabOTKM M aHaIM3a SKOHOMHYECKHX JTAaHHBIX B
poecCHOHATLHOM IS TEIIBHOCTH.

[Tpu moaroTOBKE K 1a00PATOPHBIM 3aHATHUSIM KK/ CTYICHT TOJDKEH:

— M3YYUTh PEKOMEH/IOBAaHHYIO YUCOHYIO JIUTEPATYpPY;

B mpomecce moaroroBku K Ja0OpaTOPHBIM 3aHATUSAM CTYJAEHTHl MOTYT BOCIOJB30BATHCS
KOHCYJIBTAIIMSIMH TTPETIOIaBaTElIs.

BOHpOCbI, HC paCCMOTPCHHBIC HA JICKHMOHHBIX 3aHATUAX, JOJIKHBI 6BITB HU3YYCHBbI CTYACHTAMU B XOJC
caMoCTOsATeNIbHOU paboThl. KOHTPOIIE caMocTOSITENbHOM paOOThI CTYICHTOB HaJl y4eOHOM PpOrpaMMoii Kypca
OCYIICCTBIISICTCS METOIOM OIIPOCa U BBHITIOIHEHHS T1a00PAaTOPHBIX 3aaHuii. B x01e caMocTosTeIbHOM paboTh
Ka&XJIbI CTyJIEHT O00s3aH TNPOYUTATH JOMOJHHUTEIBHYIO JIMTEPATypy IO H3y4aeMoil Teme. BwimenuTh
HCIIOHATHBIC TCPMHUHBI, HalTH UX 3HAYCHUE B JaTeparype.

J11sl TIOATOTOBKY K 3aHSATHSIM, TEKYIIEMy KOHTPOJIO U IPOMEXYTOYHON aTTECTAIlUH CTYICHTHI MOTYT
BOCIIOJIB30BaThCS AJIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMAMU. Takke OOydaromuecss MOTYT B3STh Ha JIOM
HEOOXOJMMYIO JIUTEpPaTypy Ha aOOHEMEHTE YHUBEPCUTCTCKOH OHOJMOTEKHM WM BOCIOJIB30BATHCS
YUTAJIbHBIMU 3aJ1aMU.
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