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HNOACHUTEJIBHASA 3AITUCKA

OOpa3oBatenbHass Mporpamma ANIEKTUBHOTO Kypca «VICKyCCTBEHHBII
untesiek» B 10,11 kimacce cocraBieHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanus, npeactaBieHHbIx B PI'OC COO, a takxke peaepaibHON MporpaMMbl
BOCIIUTAHUSI.
Hamnpasnenue nporpaMmsl — 00II€ HHTEIIEKTYaJIbHOE.
Cpok peanuzaiuu paboueid mporpaMmmsl — 2 roja.
[Iporpamma paccunTana Ha 68 yacoB (1 yac B HeJEI0).
[IpomexxyTouHas aTTecTalysi OCBOCHHS 3JIEKTUBHOTO Kypca MpPeayCMOTpPEHa 0
UTOTaM YeTBEpPTEH M roja ¢ (QuUKcalMe B DJIEKTPOHHOM JKypHaJle pe3ysbTara
«3a4€T/ HE3aUETY.

Lear peanu3zanuMu NporpaMMmbl: —SBISETCS pa3BUTHE Yy  yYAIIUXCSA
YCTOMYMBOI'O MHTEpPECAa K OCBOCHUIO JTAHHOW 00JaCTH 3HAHUU U (HOPMHUPOBAHUE
0a30BBIX 3HAHWM O HAayKe O JAaHHBIX M MAIIMHHOM OOYYeHHH, a TaKXe O
MHOT000pa3uu cep Ux MPUMEHEHHUS.

3amaun:

— PazButue npencraBieHuid 0 MHOrooOpasuM MOJXOJIOB B pa3pabOTKe
HCKYCCTBEHHOTO MHTEJUICKTA, MX BO3MOYKHOCTSIX M OTPaHUYCHUSX.

—  @opMHpoOBaHUE 3HAHWI O COBPEMEHHBIX TICPCIICKTUBHBIX HAITPABICHUSIX
U O Pa3IWYHBIX TOAXO0JaX MOJCITUPOBAHUS HHTCIUICKTYaIbHOM
NEATETLHOCTH, O HEHPOHHBIX CETAX ¢ peHIeHUWH 3a7a4 ¢ uX
UCIIOJIb30BAaHUEM; O MAIIIMHHOM 00Y4YeHUH U cepax ero MpuMeHEHH.

—  PazBurtue y yuanuxcs ymMeHUN MPOEKTUPOBAHUS U peaM3alud MOIEIU
MAaIllMHHOTO O00ydeHuss Ha PythOn, KOMMyHHMKAallMOHHBIX YMCHHHA H
HABBIKOB PabOThI B KOMaHJE, YMEHHMA CaMOCTOSITEIHHOM pPabOThI H
OpTaHU3alMOHHON KYJIbTYPHI.

- PCAIBHOCTHU U JIOTIOJITHEHHOM pPE€aIbHOCTH.



|. Conep:kanue 3J1eKTHBHOr0 Kypca (¢ ykazaHueM (opm opraHusauuu
BU/I0B J1€SIT€JILHOCTH).

Monayas (pa3aen) 1. Anaan3 gaHHbIX Ha Python

Tema 1.1. Hayka o nanubsix. CTpyKTyphl JaHHBIX. JlaHHBIE, HAyKa O JaHHBIX,
OTKpPBIThIE JaHHbIC, MUCTOYHUKHU JAHHBIX, CTPYKTYphl JAHHBIX (CTEK, MAcCHB,
oudepe/ib, X311 -TaduIa).

Tema 1.2. Pabora co crnuckamu Python. CTpyKTypsl HaHHBIX, CIHCKH,
CITUCOK, DJIEMEHT CIIUCKa, MHJIEKC, OTpUIIATeIbHASI UH]IEKCAIIHSI.

Tema 1.3. Pabota ¢ Tabnumamu u MoAroToBka jJaHHbiX. Crmcku B Python,
oTiepanuy Haj CIIMCKaMHU, OCHOBHBIE METOJBI JIJIsi pabOThI cO cuckamu. Paborta ¢
TaOauuHbIMUA JAaHHbIMHA. DyHkiuu muH(), Makc() u cp3nad() B EXcel, mowuck,
OUHMCTKa, MpeoOpa3oBaHue, OpraHu3alus u cOop TaHHbBIX.

Tema 1.4. bubaumorexku Python. Bubmuoreka Pandas. ITomck, odymcrtka,
npeoOpa3oBaHue, OpraHuzanus ¢ cOOp JaHHbIX. buOinmoreka  s3bika
nporpaMMupoBanusi, OubnmoTekun Python, OubOmmoreka Pandas, wummnopt
OuOINOTEK.

Tema 1.5. Ctpykrypsl nanubix B Pandas. [Touck, ouncTtka, mpeodpa3oBaHHe,
opraHm3aIys ¥ cOop JaHHBIX, CTPYKTYpPHI JaHHBIX B Pandas. CTpykTypa JaHHBIX
Series.

Tema 1.6. Ctpyktypa manubix Dataframe. Ctpykrypa manneix DataFrame,
CJIOBaphb, crucok, Gpynkmwus read_csv, meroasl head u tail.

Tema 1.7. loctyn k maHHeIM B CTpykTypax Pandas. DataFrame, ¢pyHkuus
display (), meroms! loc u iloc. BeiBo JaHHBIX IO METKAM M Cpe3aM METOK, HHIEKCaM
U cpe3aM HHJICKCOB B Series. BwIBoa JaHHBIX MO aTpuOyTam, cpe3aM METOK U
JoruyeckuM yciosusim B DataFrame

Tema 1.8. Pabota ¢ npornyckamu B nanHbIX. [Ipoctas punbtpanus, pyHkims
query, goruueckue ycinoBus. [Iponycku nanusix, metossl dropna, fillna.

Tema 1.9. PaGorta co crpyktypamu nanHbix B Pandas. Mudopmarus o
naHHBIX, MeTonel INfO u describe, umciaoBBIe M KaTeropuaabHbIE MPU3HAKH.
Arperupyromnue QyHKIuu value counts, unique, nunique, groupby. Mertoasr min
(), max () u mean (). O0beaHEHNE TAOJIHUIL C TOMOIIBIO METOIa MErge, mapaMeTphbl
on u how.

Tema 1.10. Omepauuu Haja JaHHBIMH. ApUPMETHYECKHE U JIOTHYECKHE
omeparuu. IIpocteiiime apupMeTHUECKHE OMepaTOPhl, JOTHYECKUE OIepaTophl,
orepaly HaJ CTOJOIaMu JatadpeiiMa, MPUCOCIUHEHUN Cepuu K Aatadperimy;
byHkIuu query, str.match, str.contain.

Tema 1.11. Crartucruueckue nanaele. Meron describe, yuciaoBble u
KaTeropMajbHbIC IIOKa3aTeiM. MMHHMAJIbHOE, MaKCHUMajJbHOE M  CpEIHee
apu(pMETHICCKOC 3HAYCHUS, KBAPTUIN U CTAHIAPTHOE OTKIOHCHHE.

Tema 1.12. OnucarensHas craructuka. Mertonasl info, describe, min, max,
mean. VYcnoBus ¢unabTpanuu gaHHBIX. CTaTUCTHKA TIO0 KaTeropHaJbHBIM
napamerpam, QUIbTpans JaHHBIX, CTATUCTHYECKNAE METO/IBI.



Tema 1.13. bubnuoTteka BU3yanu3allid JaHHBIX. Busyanusanus AaHHBIX,
MpeUMYyIIecTBa AuarpaMMm U rpadukoB. Bumer mmarpamm. bubmmoreku Pandas,
Matplotlib, Seaborn u moctpoenue rpadukoB M aUarpaMm C TIOMOIIBIO ITHX
oubmmotex. Metonp! plot, hist, scatter, joinplot, pairplot, countplot.

Tema 1.14. IToctpoenue rpaduxkoB. THIBI CpaBHEHUN W THUIIBI JUArPaMM,
npaBuia opopmiieHHs auarpamm. Mertoapl OuOanorekn Pandas s HacTponku
BHEIIHEero Bujaa rpadukoB. Metoasl oubanorekn Matplotlib mis mocrpoenus u
HACTPOWKH BHEIIHETO BUa rpauKoB.

Tema 1.15. Iloctpoenue amarpamm. Mertoxabl hist u scatter, mpHHIIHIIBI
IOCTPOEHHUsT CToJa04YaThix auarpamm. Dyuknms pivot table, meron bar u ero
rapaMeTphbl.

Tema 1.16. Hactpolika BHemHero Bujaa auarpaMm. MeToabsl U mapameTpsl
JUTSI HACTPOMKHU BHEIIIHETO BHJIa TUCTOTPAMM, CTOJIOYATHIX U TOUEUHBIX JTUATPAMM.

Tema 1.17. bubmuoreka NUmMPy. bu6nanoreka NumPy, maccuB. Maccus B
NUmMPYy, XapakTepUCTUKU MACCHUBOB, UX OTJIMYHME OT M3BECTHBIX PAHEE CTPYKTYP
JAHHBIX, Pa3MEPHOCTh MAaCCHUBA, TUIl JAHHBIX, JOCTYI K 3JEMEHTaM MacCHUBa.
Pa6ora c maccuBamu NUMPY: co3ganue, BRIBO 3JIEMEHTOB MaccuBa, oriepaliuy Hajl
MaCcCUBaMH.

Tema 1.18. IIpoext «MccnenoBanue nanubix». Yacts 1. OCHOBHBIE OHATHA
tembl «Python mis Data Science». BrlmoiHeHHWE NpPaKTHYECKOW padOTHI 10
WCCIICIOBAHMIO JTAHHBIX B OJtokHOTE Jupyter Notebook.

Tema 1.19. IIpoext «MccnenoBanue nanHbIX». YacTh 2. OCHOBHBIC MOHATHSA
tembl «Python ams Data Science». BeimonHeHue W Tpe3CHTAIMS POCKTA
«HccnenoBanne JaHHBIXY.

Tema 1.20. OO6oOimieHne W CUCTEMATH3alUS OCHOBHBIX TOHSTHUH TEMBbI
«AHanu3 TaHHBIX ¢ ucmosib3oBanueM Pythony. Series, DataFrame, ctatuctuueckue
meTtonbl, pabora ¢ NUMPY. TlonsTusi, uzydyennole B moaynie (pasaene) «AHanu3
JaHHBIX Ha Pythony.

Tema 1.21. UtoroBas koHTposibHasi padora. OCHOBHBIE TOHSTHUS MOIYJIS
(pasnena) «AHanu3 JaHHBIX Ha Pythony. BeimonHeHre KOHTPOIBHON paboOTHI.

Monyas (pa3aes) 2. MamiuHHoe 00y4YeHue

Tema 2.1. IlonstTe u BUABl MaIUHHOTO 00y4eHHs. VCKycCTBEHHBIN
uHTeuiekT. [logxon, ocHOBaHHBIM Ha mpaBuiax. MammuHoe oOydenue. Vcropus
pazsutusi U B urpax. Cdepsl npuMeHeHNs MaMHHOTO 00y4yeHusi. O0yueHue ¢
yunTteneM, oOyueHune Oe3 yuutens. 3ajada perpeccud, 3aaada KiacCUUKaIium,
3aja4da knactepusanuu. OT00p JaHHBIX JI1 MO MAIIMHHOTO O0Y4YEeHUS.

Tema 2.2. Ananu3 W BuU3yanu3alus JaHHBIX. MammHHOe oOydeHue c
YUHUTEJIEM, MAIITUHHOE

oOyueHue 0e3 yuuTens, 3ajaya perpeccuu, 3ajada kiaccudukamnuu, 3agada
kinacrepuzanuu. bubmuorekn pandas u matplotlib, urenne TaGMUYHBIX AaHHBIX,
CTaTHUCTUYECKHUE MOKa3aTelH, IOCTPOSCHUE TUarpaMm.

Tema 2.3. bubnuorekn MammHHOTO OOydeHusa. MammHHOE OOydeHue ¢
yuuTeNneM U 0e3 yuuTels, ero mpeuMyinectBa. [locraHoBKka menu u 3a7ad, aHau3



naHHbiX. OOy4aromiass U TPEHHPOBOYHAS BBIOOPKH, 3ajaua PErpeccuu, 3ajaada
knaccudukanuu. TectoBas w TpeHUpoBOuyHas BbIOOpKa. IlepeoOyuenwue,
HeZ000yUYeHHe, ONTHMallbHAs MOJCINb, Kpocc- Banmumanusa. bubiamoreka sklearn,
dTambl W METOABI IOCTPOCHHS MOJEIU MAIIMHHOTO o0ydeHuss Ha Python
(pa3neneHue Jnaraceta Ha TECTOBBIM W TPEHUPOBOYHBIM, CO3JAaHHE MOJENH,
oOy4eHHe MOJIEJIH, POTHO3 PE3yJibTaTa, OIEHKA aJrOpUTMa).

Tema 2.4. Jluneitnas perpeccus. [loHsiTue JTUHEHHOW perpeccuu, lelieBas
GbyHKIMS, TUHEITHOE YpaBHEHUE, TOMOCKEJACTUYHOCTD JAHHBIX. DTallbl CO3/IaHUs
MOJIeNTd MAalTMHHOTO 00y4YeHuUs, MoA00p K03PPUIIMEHTOB JIMHEHHOTO YpaBHEHUS.

Tema 2.5. Henuneitawsie 3aBucumoctu. Cosnanue, oOydeHHE M OIlEHKA
MOJICTIH JIMHEHHOW pEerpeccuu, BH3yaau3alus JaHHBIX Ha Python. HenmnenHbrid
¢yakuuu, rpaduku yHkuuil. IlonmmHomuanbHOE mpeoOpa3oBaHHE JMHEHHON
perpeccun.

Tema 2.6. Knmaccudpukauus. Jloructuueckas perpeccus. Kiaccuduxanus,
JOTUCTUYECKAs]  perpeccus, JUHEHHBIA KiacCU(PUKATOp, THIEPITIOCKOCTb,
OunHapHas Kiaccuukanus, MyJbTUKIAcCcOBasg Kiaccupukauus. JluHeliHoe
ypaBHEHHE, KO3(P(UIMEHTH JIUHEHHOTO YypaBHEHMUS, PACIOJIOKEHHE TOYKHU
OTHOCHUTEJILHO NpPsAMOM, oTcTyn o0bekTa. Co3ganue, oOydyeHHe U OLIEHKA MOJAEIU
JIOTUCTUYECKOM perpeccur. Martpuiia ommOOK, METPUKH KauyecTBa JIOTUCTUYECKOU
perpeccuu, MoJieib JOTMCTHYECKOM perpeccun Ha Python.

Tewma 2.7. JlepeBbst pemiennii. Yacts 1. Matpuiia ommbok, METpUKY KayecTBa
JIOTHCTUYECKOMN perpeccuu, Moes b JIOTUCTUYECKON perpeccun Ha Python.

Tema 2.8. Cnyuaiinbiii nec. [lepeBo pemienuii, aTpuOyThl, 3¢HEKTUBHOCTh
pa3OueHus, rayOuWHa JaepeBa, HAes aaropuTMa Ciay4yalHOro Jieca, NPUHLUII
MYAPOCTH TOJIMbI, CIAyYaWHBIA JIeC sl PEIIeHHs 3aJadd KIacCU(PUKALUHM U
perpeccun.

Tema 2.9. Knacrepuzauus. MammbaHoe oOydyeHue ©0e3  yduTens,
KiIaccuuKaluys, KiIacTepu3alus, aaroput™ K-cpeaHux, HEHTPOH[, PaCCTOSHHE
MEXKy TOUKaMHU.

Tema 2.10. Ilpoext. IlpencraBienue mnpoekra. MammHHOE OOydeHHE C
yuHTeseM, 3aja4ya KIacCU(PUKALUU, METPUKU OLIEHKU KadecTBa KiacCU(pUKAIIU.
Otanbl pazpabOTKKM MO MAIIMHHOTO OOYyYEeHUs, aHAJIU3 JaHHBIX, CO3JaHUE U
o0yueHue MoJieu, olieHKa 3P (HEKTUBHOCTH pabOThI MOJICIIH.

Tema 2.11. IIpoekt «OCHOBBI MalIMHHOTO OO0ydeHHs» (0000IIeHHE WU
CUCTEMAaTH3allusl OCHOBHBIX NOHSATUNA Tewmbl). [loHSTHE W BHUABI MAIIMHHOTO
oOy4eHus, THHEHHAasT perpeccus, JOTUCTUYECKasi PErpeccus, epPEeBbsl PEIICHUN,
Cy4yalHbId Jiec, kiactepusanus. lloHsATHs, W3ydeHHbIE B MOJyse (pasnelie)
«MammmaHOE 00y4YeHHEY .

Tema 2.12. UtoroBas mpoektHast pabota. [loHsTHS, N3ydeHHBIE B MOYJIE
(paznene) «MammHHOE 00ydeHHe». BeIToHeHnEe U TTPEICTABICHNUE MTPOCKTA.

Monyas (pa3aei) 3. BBenenue B HelpoceTH.

Tema 3.1. Bseaenue B Heupocetu. HMCKyCCTBEHHBI  HEWPOH,
uH(pOpPMAIIMOHHAST MOJIeNIb UCKYCCTBEHHOTO HEHPOHA, MEKHEUPOHHBIE CBS3H,



HEUPOHHAs CETh, CTPYKTYPHBIM MOAXOJ] K MOJEIMPOBAHUIO HEUPOHHBIX CETEM,
HEUPOKOMITBIOTEP, NEPCENTPOH, TEHETUYECKHM aJTOPUTM, 3SBOJIIOLIHMOHHBIN
MOAXOJl K MOACIUPOBAHUIO HEHPOHHBIX CETEH, KBa3UOMOJOTUUECKUN MOAXO0M K

MOJEIUPOBAHUIO HEMPOHHBIX CETEU, MOJIEKYJIIPHBIA KOMIIBIOTED.
Tema 3.2. IIpoekt. HelipoHHBIE CE€THU, CTPYKTYPHBIN MOJIXOM K
00y4YeHHI0 HeHpoceTel, MOICIMPOBAHUE IBYXCIOWHON HEUPOCETH.

BI/II[LI H (l)Ole:.I OopraHmsalnvi 1 BUAbI N€ATCIbHOCTH.

Paznen DopMbI OpraHu3alnu Bunrer nesrensHocTH
AHAJIM3  JaHHBIX | COPEBHOBaHUs, BUKTOpHHA, | becena, pabora B rpymre,
Ha Python urpa, BbICTaBKa, KOHKYpC, | IUAJIOT, UTpa, pa3padboTka u

KPYTJIbIM CTOJI, TOMCKOBBIE | 3alllMTa MAHU-TIPOEKTA,
HCCIICIOBAHMS, CO3JIaHME MOTHUBAIIMOHHOM
MPE3EHTAUU
MamuHHOe COpEeBHOBaHMS, BUKTOpUHA, | becena, pabora B rpymre,
o0y4eHue urpa, BbICTaBKa, KOHKYpC, | IUAJIOT, UTpa, pa3padoTka u
KPYTJIbIM CTOJI, TOMCKOBBIE | 3alllMTa MAHU-TIPOEKTA,
HCCIICIOBAHMS, CO3JIaHME MOTHUBAIIMOHHOM
MPE3EHTAIUU
BBenenue B | COpEBHOBaHMUsI, BUKTOpUHA, | becena, paboTa B rpymrie,
HEHUPOCETH. Urpa, BBICTaBKa, KOHKYPC, | IWAJIOT, Urpa, pa3paboTKa u

KPYTJIBbIN CTOJI, TOUCKOBBIE
HCCIIEIOBaHUS,

3alUTa MUHU-TIPOEKTA,
CO3/1aHNe MOTUBAIIMOHHON
MpE3CHTALNU

— IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITIPOITPAMMBI HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

.JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXKalOT TOTOBHOCTh UM CHOCOOHOCTH OOYYarOIIMXCS

PYKOBOJICTBOBaTbCS  CPOPMHUPOBAHHON  BHYTPEHHEW TMO3UIMEH  JIUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAllUi, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX  TPAJUIUOHHBIM  IIEHHOCTSAM  POCCHICKOTO  0OIIecTBa,

paciMpeHne )KH3HESHHOTO OIbITa U ONBITA JIEATEIHPHOCTH B MIPOIECCE PeaTU3aIHH
CpeICTBaMH yd4eOHOro TMpeaMeTa OCHOBHBIX HAINpaBJICHHA BOCIHMTATEIBHOMN
JCSATCIIBHOCTH.

B pesynbrare W3ydeHHs DJJCKTUBHOTO Kypca Ha YpPOBHE CpPEIHErOo OOIIero
oOpa3oBanus y oOyudaromierocsi OyayT cOpMHUPOBAHBI CICIYIONINE JTAYHOCTHBIC
pe3yIbTaThI:



1) rpaxJaHCKOr0 BOCUTAHUS:

OCO3HAaHUE CBOUX KOHCTHUTYIMOHHBIX NPaB U O0S3aHHOCTEU, yBaKCHHE
3aKOHAa U TPaBONOPAJKA, COOJIOAEHUE OCHOBONOJATalOIIUX HOPM
uHGOPMAIIMOHHOTO TIpaBa U HHGOPMAIIMOHHON 0€30MaCHOCTH;
TOTOBHOCTH IPOTHUBOCTOSTH UICOJIOTMH SKCTPEMHU3MA, HALIMOHATIU3MA,
KceHo(oOUH, TUCKPUMUHAIIMH IO COLIUATBHBIM, PETUTHO3HBIM, PACOBBIM,
HAIIMOHAJIFHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) IMaTPUOTUYCCKOT'O BOCIIMTAHHA:

INCHHOCTHOC OTHOLMICHUC K UCTOPUICCKOMY HACICINTIO, JTOCTHKCHUAM
Poccuu B HAayYKE, NCKYCCTBC, TCXHOJIOTHUAX, IOHMMAaHHUC 3HAYCHUA
HCKYCCTBCHHOI'O MHTCJIJICKTA B JKU3HU COBPEMCHHOI'O O6H.I€CTB21;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTH OLICHUBATh CUTYAIINIO U PUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM
yuciie B cetu MHTEpHeT;

4) O3CTCTHUYCCKOI'O BOCIIMTAHU:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIIOUAsl ICTETUKY HAYYHOTO U
TEXHUYECKOI'0 TBOPYECTBA;

CHOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIE BUJbI HCKYCCTBA, B TOM UHCJIE
OCHOBAHHOTO HA HCIOJIb30BaHUN MH(DPOPMAITMOHHBIX TEXHOJIOTUH;

5) puznueckoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH 37J0POBOI0 U 0€30MaCHOTO 00pa3a KU3HHU,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO, B TOM YHCIIE 32 CUET
coOmro/IeHrs TpeOOBaHM 0€30MacHOM IKCILTyaTallui CPEACTB
MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPyJI0BOTO BOCTIMTAHMUS:

TOTOBHOCTH K aKTHBHOM JIEATEIILHOCTH TEXHOJIOTHICCKON M COITMATBLHOM
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUITUUPOBATH, IJIAHUPOBATH U
CaMOCTOSITEIILHO BBITIONHATH TAKYIO JE€ATeIbHOCTD;

uHTEepecC K chepam npodeccHoHaTbHOM eITeTbHOCTH, CBI3aHHBIM C
nH(OPMATHKOH, MPOTpaMMHUPOBAaHUEM U WH(OPMAITMOHHBIMA
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSIX HAYIHO-TEXHUICCKOTO
porpecca, yMEHUE COBEpPIIaTh OCO3HAHHBIN BRIOOp OymyIiei mpodeccun
U PEaJIM30BBIBATh COOCTBECHHBIC JKU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha
NPOTSIKECHUU BCEU KU3HU;

7) 9KOJIOTUYECKOTO BOCITMTAHUS:

— OCO3HaHHUE TJIO0ATBHOTO XapaKTepa KOJOTUUECKHUX MPOOIeM U IMyTeH UX

penIeHus], B TOM YUCJIE C YIYETOM BO3MOYKHOCTEM MCKYCCTBEHHOI O
WHTEJUICKTA,

8) IEHHOCTH HAYYHOT'O MO3HAHUSA:



— c(hopMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTHKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca u 00IeCTBEHHOU MPaKTUKH, 3a CUET MOHUMAHUS POJTU
UH(OPMAIIMOHHBIX PECYPCOB, MH(DOPMAITMOHHBIX MPOIECCOB U
UH(OPMAITMOHHBIX TEXHOJIOTHH B YCIOBUAX IIUGPOBOM TpaHChOopMaIiu
MHOTHUX c(hep )KM3HU COBPEMEHHOTO O0IIECTBA;

— (QopMupoBaHue y ydalierocs HHTepeca K JTOCTHKCHUSIM HayKu U
TEXHOJIOTHH B 00JIACTH UCKYCCTBEHHOTO UHTEIJIEKTA

— OCO3HAHWE LIEHHOCTHU HAYYHOU JAEATEIIBHOCTH, TOTOBHOCTH OCYIIIECTBIATH
MIPOEKTHYIO U HCCIEN0BATENBCKYIO NESITENIbHOCTh MHANBUAYAIBHO U B
rpynme.

B mpouecce nOCTMKEHUsA JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS IPOIPAMMBI II0
UHpOpMaTUKE y 0Oy4YaIOIIKUXCSl COBEPILIEHCTBYETCS SMOLIMOHAIBHBIN MHTEIUIEKT,
Opeanoaralomuil copMUpPOBAHHOCTD:

— CaMOPETYJIUPOBAHUs, BKIIOYAIOIIErO0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIIOCOOHOCTh aJallTUPOBATHCS K
AMOIIMOHAJIBHBIM U3MEHEHHSIM U MPOSBIISATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

— BHYTPEHHEH MOTHBALMU, BKIIOYAOIIEN CTPEMIIEHUE K JOCTHKEHUIO LETU
U yCIeXy, ONTUMU3M, MHUIIUATUBHOCTh, YMEHHUE JACHCTBOBATH, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

— SMIAaTHH, BKJIIOYAOIIEH CIOCOOHOCTh MOHUMATh 3MOLMOHATILHOE
COCTOSIHUE JPYTUX, YUATHIBATH €TO MIPU OCYILECTBICHUN KOMMYHHUKALINH,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

— COUMAJbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh
OTHOIIIEHUS C APYTUMHU JIIOJIbMHU, 3a00TUTHCS, IPOSIBIISATH UHTEPEC U
paspemiaTh KOHGIUKTHI.

— (opMHpoBaHHE y yJalllerocs yCTaHOBKU HA OCMBICIIEHHOE U O€301acHOe
B3aUMOJEHCTBUE C TEXHOJOTUSAMHU U YCTPOUCTBAMMU, PEAIM30BAHHBIMU Ha
OCHOBE IIPUHLIUIIOB UCKYCCTBEHHOTO MHTEIIIEKTA.

— TpUOOpETEeHHE OIbITa TBOPUYECKOM AESITENIbHOCTH, ONUpAIOILEHcs Ha
UCIIOJIb30BAaHUE COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTH, B TOM
YUCJIE UCKYCCTBEHHOIO MHTEIUICKTA.

— (opMupoBaHuUE y ydallerocsi yCTaHOBKH Ha COTPYAHUYECTBO U
KOMaHHYIO paOOTy IIPU PEIIeHUH UCCIIE0BATEIbCKUX, TPOOIEMHBIX U
n300peTaTebCKuX 3a/a4.

METAINIPEAMETHBIE PE3YJIbTATBI
— YMeHue paborath ¢ nHGOpMaIel, aHaTM3UPOBaTh U CTPYKTYPUPOBATh



MOJTYyYEHHbBIEC 3HAHUSI U CUHTE3UPOBATh HOBBIC, YCTAHABINBATH MPUUYUHHO-
CJIE€JICTBEHHBIE CBSI3U.

— YMeHust OOBACHSTH SIBJICHUS, TPOLIECCHI, CBSI3U U OTHOIIICHUSI,
BBISIBIISIEMBIE B XO/I€ IT03HABATENIBHOW U UCCIIEIOBATEIIbCKON
NEATEIIBHOCTH.

— YMeHHe JIeN1aTh BbIBOJIBI HA OCHOBE KPUTHYECKOTIO aHAJIN3a Pa3HbIX TOUEK
3peHUs, TOATBEPKIATh UX COOCTBEHHOM

— apryMEeHTaIMel Ui CaMOCTOSITEIbHO MOJYYEHHBIMU JTAHHBIMH.

— VYMeHHe aHaIM3UPOBATH/PEIICKCUPOBATH  OIBIT  HCCICIOBAHUS
(TeopeTHYecKoro, SMIUPUUECKOT0) Ha OCHOBE MPEI0KEHHON CUTYallUH,
MIOCTABJICHHOMW LIEIIN.

— YMeHHUE CTPOUTH PACCYKICHHE HA OCHOBE CPABHEHHUSI IPEIMETOB U SIBJICHUM.

PeryasituBunie YY/I:

— YMeHune 000CHOBBIBATH LIETIEBBIE OPUEHTUPBI U IPUOPUTETHI CCHUIKAMU Ha
LIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAs JOTUKY.

— VYMeHue mIaHUpOBaTh HEOOXOAUMBbIE JAEHCTBHSI B COOTBETCTBUU
C y4eOHOI 1 T03HABATEIBLHOM 3aaueii U COCTABJIATh AJITOPUTM UX
BBITIOJIHCHUSL.

— YMeHHe ONUChIBAaTh CBOH OIBIT, OPOpMIISIS €ro IS epeaadu Ipyrum
JIXOJISIM B BUJIE TEXHOJIOTHH PEIICHUS MPAKTUYECKUX 3a71a4
OTIPENIEIICHHOTO KJIacca.

— YMeHue BbIOUpaTh U3 NPeaiOKEHHbIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh
CpeICTBa/pecypehl sl pelIeHHs 3a4a4n/JOCTUKEHHS LIETTH B X0J1€
UCCIIE0BATEIBLCKON IESATENBHOCTH.

—YMeHue NpUHUMATh PEIICHUE B UTPOBOM U yUeOHOM CUTYyallud U HECTH 32
HETO OTBETCTBEHHOCT.

KommyHnukatuBHubie YV /|

—YMeHHe B3auMOJICMCTBOBATh B KOMAaH/I€, YMEHUEM BCTYIIATh B TUAJIOT U
BECTH €TO.

— YwMenue coOmroaaTh HOPMBI IyOJIMYHON peuH, PerjaMeHT B MOHOJIOTE U
JUCKYCCHH B COOTBETCTBUM C KOMMYHHMKATUBHOW 3a/1a4eil.

— YMeHue onpeaesaTh CBOU JICMCTBUS U JICUCTBUS TAPTHEPOB IS
MIPOTYKTUBHOM KOMMYHHUKAIIUH.

— YMeHue NpuxoauTh K KOHCEHCYCY B JUCKYCCUM WJIM KOMaHIHON paboTe u
O PA3JIMYHBIX MTOAX0JAaX K MOJICIIMPOBAHUIO UHTEIUICKTYaJIbHOU
JIEATEIILHOCTH.

IILIIPEAMETHBIE PE3YJIBTATBI
— HMeTb npeacraBiieHHE O COBPEMEHHBIX U MEPCIIEKTUBHBIX HAIIPABICHUIX



MOJICIIMPOBAHUS WHTEJUICKTYaTbHON JIEATEIBHOCTH W O Pa3JIMYHbIX
MOAX0/IaX K MOJCTUPOBAHUIO UHTEIUICKTYaIbHON AESTEIbHOCTH.

— YMeTh IPUBOAUTH IPUMEPHI PEIICHUS PA3TUIHBIX 337249 C UCTIOIB30BAHUEM
HEUPOHHBIX CETEU.

— Hmets npencraBieHue o HaAyKe O TaHHbIX.

— VYMeThb BBINOJHATH TEPBUYHBIM aHAM3 JaHHBIX Ha Python ¢
ucrob3oBanueM ouodimorek Pandas, Matplotlib, NumPy,

— BU3yQIM3UPOBATh JaHHBIC, NCKAaTh B JAHHBIX 3aKOHOMEPHOCTH, PEIIaTh
PAKTUYECKUE U UCCIIEI0OBATENbCKHE 3aaUH 110 aHAIU3Y JaHHBIX.

— Mmets mpencraBieHus O MHOrooOpasud TMOAXOAOB B  pa3paboTKe
UCKYCCTBEHHOTO HWHTEJUIEKTa, MUX BO3MOXHOCTSIX M OrPAaHUYCHUAX; O
MalIMHHOM OOy4Y€HHH U c(pepax ero NpuMeHEHHs

—  YMeTh 0OBSCHSTH Pa3HUITY MEKy MAITMHHBIM OOYYCHUEM C YIUTEIEeM U 0e3
YUHUTEIIA.

— BwuBaate w GopMyaupoBaTh 3aJadyd  MAIIMHHOTO OOYYCeHHUS s
pasnTuYHBIX c(ep JKU3HM YeOBEKa M B COOTBETCTBUU C peaIbHBIMH
MOTPEOHOCTIMU

— Hwmets mpencraBieHus O HEAOOOYYEHHBIX W TMEPEOOYUYEHHBIX MOJIETISX
MAIIUHHOTO OO0Yy4Y€HHUs, YMETh BBISBIATH MPOOJIEMBI IO XapaKTEPHBIM
IIPU3HAKaM U 3HaTh CIIOCOOBI OOPBHOBI ¢ IepeoOyUeHHEM B HeI000yueHUEM
MOJENEN.

— HmMeTh mpeacTaBieHus O CYITHOCTH padOThI MOJIETTH KacCu(UKaIuu
00BEKTOB; 00 UCMOJb30BaHUH JIEPEBHEB PEIICHNUN B MAIIMHHOM
00y4YeHUH.

— YMeTh co3/1aBaTh MOJIC/IM JIMHEHHOW perpeccun Ha Python ¢ momMoribro
oubnmotek pandas, numpy u sklearn.

—  YMeTh NpOoeKTUPOBAThH U PEAIM30BBIBATH MOJIETN MAIIIMHHOTO 00YYEHUs
Ha Python ¢ momorsio nHCTpyMEeHTOB OMOIMOTeKH Sklearn



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
DJIeKTPOHH
Konmdec  bie JonoJiHUTEIb
Ne HaumeHnoBaHnue pa3aesioB U TEM TBO 06p330BaTeJI HasA
n/n NPOrpamMMbl YACOB LHBIE uHpopmanus
pecypchl
Pa3nes anaau3 JaHHBIX HA
python
1. Pabora co ciuckamu python 1
2. Pabora ¢ TabiumamMu v moaAroToBKa 1
JTAHHBIX
3. bubnmuorexu python. bubnroreka 1
pandas
4. CtpykTyphbl T1aHHBIX B pandas 1
S. Crpyktypa ganubix dataframe 1
6. JlocTyT K TaHHBIM B CTPYKTypax 1
pandas
7. PaboTa ¢ nmpomyckamu B JTaHHBIX 1
8. 1
PaboTa co cTpykTypamu JaHHBIX B
pandas
9. Oneparuy HajJ TaHHBIMH. 1
ApudmMeTrnuecKkre 1 JJOTHYeCKUe
orneparuu
10.  CraTuctuyeckue JaHHBIC 1
11.  OmwmcatenbHasl CTaTUCTUKA 1
12. bubnroreka BU3yain3aluu TaHHBIX 1
13.  Iloctpoenue rpadukoB 1
14.  TloctpoeHue quarpamm 1
15. = Hactpoiika BHelIHero Buaa 1
JTyarpaMm
16.  bubOmmorexka numpy 1
17.  bubmuortexka numpy 1
18.  bubOmmortexka numpy 1
19.  bubGmmortexka numpy 1
20. [IpoekT «uccnenoBaHue TaHHBIXY. 1
Yactp 1
21. | TIpoekT «uccineaoBaHue TaHHBIXY. 1
Yacte 1,
4acTh 2




22. O0001IeHNE ¥ CUCTEMAaTU3aLHS 1
OCHOBHBIX MIOHATHH TEMbI «aHAJIN3
JIAHHBIX C MCIIOJIb30BaHKEeM Pythony
23.  OcHOBHBIC TIOHATHS TeMbI «python 1
i data
science
24. | HWTtoroBas 3aHATHE 1O pa3aeiy
Pa3jies MmamuHHOe 00yueHue
25. [ToasgaTre 1 BUIBI MAILTUHHOTO 1
oOy4eHus
206. 1
AHanu3 U BU3yallu3alus JaHHBIX
27.  bubamoTeku MaIMHHOTO 00y4YeHUs 1
28. . 1
JInunenHas perpeccus
29. Coznanue, 0Oy4eHHUE U OlCHKA 1
MO/IEJIN JINHENHOU PErpeccuy,
BU3YyalU3aIlis JaHHBIX
Ha python; HenuHEWHbBIA QyHKIUN
30. I'paduxu QyHKIHUIL; 1
MOJIMHOMHUAJTLHOE
npeoOpa3zoBaHUE JTMHEHHOM
perpeccun
31. Kunaccudukamms, JorucTuyeckas 1
perpeccusi, TMHEUHBIN
KJIaCCU(PHKATOP, THIEPILIOCKOCTD,
32.  bunapnas knmaccudukaus, 1
33.  MynbTukiaccoBas KiacCu(pUKaIus; 1
JIMHENHOE YpaBHEHUE,
34.  KoaddumumeHTs JIMHEHUHOTO 1
ypaBHEHUS, PACITOJIOKEHUE TOUKH
OTHOCHUTEJIBHO MPSIMOMU,
OTCTYyMN O0BEKTa
Bcero 34
11 kaace
JIEKTPOHH
JlonoaHurenn
Ne HaumeHoBaHue pa3iaesioB U TeM Kommaee | bie Hasl
n/n NPOrpamMMbl 8o obpasosare:t uHpopmanus
qacoB bHBbIC
pecypcbl

Pa3nen mamuHHOe 00yyeHHe




Coznanue, oOydeHue 1 OIleHKa
MOJICITH JIOTUCTUYECKOU PErpeccuu

2. Martpuiia ormmoox

3. MeTpukuy KauecTBa JJOTUCTUYECKON
perpeccuun

4, Mopenb T0rUCTHYECKON perpeccuu
Ha python

S. JlepeBo penieHuit

6. DIIEeMEHTHI IEPEBbEB: KOPEHbD,
JUCThS

7. ['myOuna nepena

8. Kanuerii anroput™, aTpuOyT
pa3OueHus ; SHTPOIUS

Q. dopMmyia meHHOHa, BEPOSATHOCTD,
KpUTEPU JPKUHU

10.  MepeBo pemieHwmid, aTpuOyTHI,
3 PeKTHBHOCTH pazOueHUs

11. I'myOuna gepeBa, uaes aaropurMa
CIIy4alHOTO Jieca

12.  CmyuaiiHblii Jiec IS pelICHHS
3a7a4M Kiaaccupukamu u
perpeccuu

13. = MammaHOE 00y4cHHUE 0e3 YIUTEIsI

14. Knaccudukanus, Kaactepusaius

15. Anaroput™ K-cpeHuX, IEHTPOUI,
pacCTOsTHUE MEXKITYy TOUKaAMHU

16. MammHaHOE 00YyUYEHUE C
yUHTEIIeM, 3a/1a49a
Kiaccudukanuu

17. MeTpuKHr OLIEHKH KadyecTBa
KJIacCU(UKALIUU

18. = Drambl pa3paboTKu MOAETH
MAaIIMHHOTO 00y4YeHUs

19. AHann3 JaHHBIX, CO3JaHUE U
oOy4eHne MoJIeu

20. | Ormenka 3 dekTuBHOCTH PaOOTHI
MOJIeTN

21. IToraTHE ¥ BUIBI MAIIMHHOTO
oOy4eHusl, JIMHEWHas perpeccust

22. | Jloructuueckas perpeccus,




23.

JIEPEBbS PEIICHNUH, CITyYalHbIN
Jec,

Knacrepuszanus; nonstus,

U3yYCHHBIE B pa3fiele
«MAaIUHHOE 00YICHHE)

24.
25.

HTorosas nmpoexTHast paboTa

3amuTa UTOroBOM NPOEKTHOM
paboThI

Pa3znen neiipoceru. BBenenue

26.

217.

HckycCcTBEHHBIN HEMPOH,
uHdOpMAIMOHHAS MOJIEITh
HMCKYCCTBEHHOI'O HEWPOHA,

MexHepOHHBIE CBSI3U, HEUPOHHAS
CETB,

28.

CTpyKTypHBIH TTOX0 K
MO/JICJIUPOBAHUIO HEMPOHHBIX
ceTel,

29.

30.

HeitpokoMnbroTEp IEPCENTPOH,
TEHETUYECKUHN AJITOPUTM,
DBOJIOIIMOHHBIN TTOAX0I K
MO/JICJIUPOBAHNIO HEMPOHHBIX
ceTel,

KBa3nOnonornueckuit moaxo K
MOJEIUPOBAHUIO HEMPOHHBIX
CeTeU, MOJIEKYJISIPHBIA KOMITBIOTED

31.

HelipoHHble cetn

32.

JIByXCIOWHOW HEMPOCETH

33.

MoaenupoBaHue IBYXCIOWHOU
HEUpOCETH

34.

Pa3pabotku AByXCIIOWHON
HEUPOCETH.

Bcero

34




