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HosicHuTe ILHASA 3aIIMCKA

PaGouas nmporpamma 3,1eKTUBHOTO Kypca «cKyCcCTBEeHHBIN MHTE/IEKT»
pa3padoTaHa HA OCHOBE CJEAYIONIUX HOPMATHBHBIX JOKYMEHTOB:
1. denepanbHbIA rOCyJapCTBEHHBIA 00pa30BaTeIbHBINA CTAHAAPT CPETHETO OOIIETO
oOpa3oBaHus, YTBEPKAEHHBIM TpUKa3oM MUHHCTEpCTBA 00pa30BaHUs U HAYKHU
Poccuiickoit ®enepaniun ot 17.05.2012 rtoma Ned413 (¢ WBMEHEHMSIMU W
JTIOTIOJTHCHUSIMH ).
2. OcHoBHas oOpasoBarenpHas Mporpamma cpeaHero oomero oopaszosanus [ bOY
COII c. Pycckuit baittyran
3. Mecto npeamera B y4eOHOM ILJIaHE
B y4yeOHOM 11aHEe Ha U3yYeHUE FJIEKTHBHOIO KYpPca OTBOJIUTCS:
10-11 kmaccel- 1 4 B Hegemo (34 Hemenn)
Bcero 68 4.

Kypc «VckyccTBeHHbIN UHTEIUIEKT (YTIyOJEHHBIM YPOBEHB)» I CpeaHe
IIKOJIBI  SIBJISIETCSl  YIUIyOJIGHHBIM B o0miet mporpamme «McKyccTBEeHHBIM
WHTEJUICKT» U1 00111€00pa30BaTEeNIbHBIX MIKOJ U MPEeAHA3HAYEH JIs1 IPETOJaBaHUs
B 10-11 kmaccax. DTOT Kypc MNpoaobkKaeT (OpMUPOBAHHE 3HAHUN YyUalTUXCS
CTapIlUX KJIACCOB O CUCTEMaX UCKYCCTBEHHOI'O MHTEIJIEKTA KaK OJIHOM U3 HauboJiee
NEPCHEKTUBHOM M pa3BHBAIOLIEHCA 00JacTeil Hay4HOrO0 M TEXHOJOTHMYECKOIro
3HaHUsA. VICKYCCTBEHHBIM HHTEIJIEKT — CTPaTErMYeCKd Ba)KHOE HAIMpaBJICHUE,
kotopoe B HammonanpHoit mnporpamme «lludpoBas skoHomuka Poccuiickoit
®denepaunn» 0003HAYEHO B KAUECTBE OJTHOM M3 CKBO3HBIX LIU(PPOBBIX TEXHOJIOTUH,
o0ecreunBaOIINX YCKOPEHHOE Pa3BUTHUE MPUOPUTETHBIX OTpaciei YKOHOMUKHU U
conrasibHON ceprl. [Ipunastas B 2019 r. HanwonanmeHas crpaTerus pa3BUTHS
HMCKYCCTBEHHOTO WHTEJUIEKTa CTaBUT 3aJa4d COBEPIICHCTBOBAHUS CHCTEMBI
MOJATOTOBKM KaJpOB B STOM HANpaBJICHUH, a TaKXKe pa3pabOTKU U BHEAPECHUS
MOJyJIEH M0 MCKYCCTBEHHOMY HMHTEIUIEKTY B 00pa3oBaTelbHbIC MPOTPaMMbI BCEX
YpOBHEM, BKIItoUasi cpefHee odiiee oOpasoBanue. Ha pernienne maHHON 3a7a4u U
HAIpaBJIEH HACTOSIIUNA KypC.

CrpyktypHO Kypc «MCKYyCCTBEHHBIM MHTEIUICKT (YTJIyOJICHHBIM YPOBEHB)»
BKJIIOYAET TPU B3aUMOCBSI3aHHBIX MOAyJs (pasnena): AHanu3 AaHHbIX Ha Python;
Mamnnoe o6Oyuenue; Heiipocetu. Benenue. Ilocnenuuii momynb (paszgen)
«Helpoceru. Beenenne» sBIisIeTCS HOBBIM, BKIIOUEHHBIM TOJIBKO B 3Ty IIPOTPaAMMY
yTiyOJE€HHOTO N3YUYEHUsI OCHOB CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA. DTOT MOYJb
(pa3gen), OpPUEHTHUPOBAH Ha 3HAKOMCTBO Yy4YallUXCS C Pa3BUBAIOIIUMCS
HamnpaBienneM UT-uHnyctpum — HepoHHbIE ceTH. BTopoil moaynb (pasgen)
«Ananu3 naHHbBIX Ha Pythony» cBsizan ¢ akTyanu3zanuen v naqbHEUITUM PAa3BUTHEM
3HaHUU U yMEHH 1o aHanu3y AaHHbIX Ha Python. ChopmupoBanHbie y ydamuxcs
3HaHWS W YMEHHUSA 10 3TOMYy MOAYJ0 (paszmeny) OyAyT B HWCIONB30BAHBI TIPH
U3YYEHUU TPEThero MoAaytis (pasnena) «MammaHoe oOydeHune». OCBOCHHE 3TOTO
MoayJsi (pas3fena) HampaBleHO Ha Pa3BUTHE NPEJCTABIECHUNA O MHOrooOpa3suu



HOJXOJOB B pa3pabOTKE HCKYCCTBEHHOIO MHTEUIEKTAa, HX BO3MOXHOCTAX MU
OrpaHUYEHUSX; Ha (OPMHUPOBAHME 3HAHUNW O MAIIMHHOM OOY4YEHMM U yMEHMU
IPOEKTUPOBAHUS W pealu3aluy MOJENIN MallMHHOTO oOyuyeHus Ha Python. Ilpu
W3YYEHUU BTOPOTO U TPETHETO MOYJIEH (pa3AesioB) yUalulluecs: HE TOJIbKO Y3HAIOT O
cnenu(uKe OCHOBHBIX 3a7[ad MAIIMHHOTO OOy4YeHHs, HO U HAyudaTCs BBISBISATH U
dbopMyIMpoBaTh JaHHBIE 33/1a4U B COOTBETCTBUU C PEANbHBIMHU MOTPEOHOCTAMU B
pa3nuuHBIX cepax KHU3HU YeloBeKa. JToMy OyJeT crnocoOCTBOBATH pEIICHHUE
IIPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, B TOM YHCJIE€ U HETIOCPEACTBEHHO CBA3aHHBIX
CO IIKOJBHOM >KHU3HBIO, C M3YYEHUEM JpYrMX Y4eOHbIX AHCUMIUIMH. B xoxe
OCBOEHHUSI Y4eOHOTO Marepuajia Kypca y yyaluxcsi popMHUpPYETCsl yCTOWYMBBIN
UHTEpEC K CHUCTEMaM MCKYCCTBEHHOI'O HMHTEIJIEKTa M 3akjajabIBaeTcs 0a3za I
IPOJOJDKEHNS MX M3Y4YEHMS B pPAMKax BHEYPOUYHOM [JEATEIBHOCTH WM
JIOTIOJIHUTEIBHOTO O0Opa3oBaHMsl, WJIM caMooOpa3oBaHHUs B 3TOM HallpaBJICHUH,
HaIlpUMEp,  CaMOCTOSITEIBHOIO  OCBOGHMSI ~ Kypca C  HCIIOJIb30BAaHHEM
00pa30BaTeNbHBIX OHJIAMH PecypcoB. DTOT Kypc Takke OyAeT crnocoOCTBOBATH
OCO3HAaHHOMY BBIOOPY Y4YalllUMUCSl HaIlpaBJICHUN JanbHEWIIero oOydeHUs Hu
pO(ECCUOHATIBHON NI€ATEIbHOCTH, CBSI3aHHBIX C LU(POBBIMH TEXHOJOTHSIMHU U
MCKYCCTBEHHBIM MHTEIEKTOM.

Kypc «MckyccTBeHHBIM UHTEIIEKT (YriIyOJIEHHBI ypOBEHB)» HOCUT
MEKIMCIMIUIMHAPHBIA M KOMIUIEKCHBIN XapakTep. C OOHOIl CTOPOHBI, B HEM
CUHTE3UPYIOTCS 3HAHUS U YMEHHsI 00y4arouIuxcs, MoJlydeHHbIE paHee Ha ypoKax
MaTeMaTuKH, THPOPMATUKH, PU3NKH, OMOIOTHH (perieHne 3a1a4 ¢ GU3nIECKuM u/
WK OMosorudyeckum cogepxanuem). C Apyroi CTOpOHBI, B CTPYKTYpe 3TOr0 Kypca
OTUETJINBO BBIIEIAIOTCA M TEOpPETUYECKass W MPAKTUYECKAs] COCTABISIOLIUE.
OOyuaromuecs 3HAKOMATCS C OOJAacTIMU NMPUMEHEHHS] U 0a30BBIMU MOHSATUSMU
Kypca, a B X0/i€ TUJAKTUYECKUX UTP U BBIIIOJHEHUS MPAKTUUYECKUX U MPOEKTHBIX
3aIaHUM TIOJIyYarOT OIBIT AKTUBHOM, TBOPYECKOM MHIAWBUAYAJIBHOW, TPYIIIIOBOU U
KOJUIEKTUBHOM JIEATEIBHOCTH 110 OCMBICJIEHHUIO KIKOYEBBIX 3aJa4 MAaIIWHHOTO
OOy4eHHs] U OCHOBHBIX MOJXOJOB B NPUMEHEHUU MAIIMHHOTO OOYy4YeHHUs IS
CO3JaHMsI UHTEJUIEKTYaJIbHBIX CUCTEM.

Henun u 3amaum kypca «McCKyCCTBeHHBbIH HHTE/IEKT (YriryOJIeHHBIH
YPOBeHb)» B crapuied mmkoJie. llenpo m3yuenus kypca «VIcKyccTBEHHBIN
UHTEJUICKT (YIIIyOJICHHBIA YPOBEHD )» SIBJISIECTCS PA3BUTHE Y YUAIIUXCS YCTOMYUBOTO
MHTEpeca K OCBOCHUIO JaHHOU 00iacT 3HaHUM U (OpMHUpOBaHHUE 0A30BbIX 3HAHUN
O HayKe O JaHHBIX M MAIIMHHOM OOyYE€HHMH, a TaKkKe O MHorooOpaszuu chep ux
npuMeHeHus. 3adayu Kypca: pa3BUTUE IPEICTABICHU 0 MHOTOOOpa3uu MoAX0A0B
B pa3pabOTKe MCKYCCTBEHHOI'O MHTEJIEKTA, UX BO3MOXKHOCTSX W OTPaHUYCHHUSX;
dbopMHpOBaHUE 3HAHUW O COBPEMEHHBIX MEPCHEKTUBHBIX HAMPABICHUAX H O
pa3IMYHBIX MOAXOAAX MOJECIMPOBAHUS HMHTEIUICKTYaIbHOW JESITEIBHOCTH; O
HEHPOHHBIX CETAX U PEIICHUH 3a/1a4 C UX UCII0JIb30BAHUEM; O MAIIMHHOM O0yUYEHUH
U cdepax ero MpUMEHEHHs]; Pa3BUTHE Yy ydYallUXCsi YMEHHUIl MPOEKTUPOBAHUS U
peanu3ani MOJETH MAIIMHHOTO oOydeHuss Ha Python, koMMyHHKalMOHHBIX
YMEHHM U HABBIKOB paOOTHl B KOMaHJAE, YMEHHH CaMOCTOATEIbHOH paboThHl U
OpraHU3alUOHHOMN KYJIBTYPBI.



HeneBan ayJauTOpHsl. OOGyuaronuecs 10-11 KJIaCCOB
0011e00pa3oBaTeIbHBIX MTKOJ.

LleHHOCTHBIE OpPHUEHTHPHI coAep:KaHUA Kypca «VCKyCCTBEHHBbIH HMHTEJJIEKT
(YriryOJieHHbIH YPOBEHb)»

TexHOJ0rnM UCKYCCTBEHHOI'O MHTEJUIEKTa MPOYHO BOIUIM B HAaIly XU3Hb U
OYEBUHO, YTO C TEUEHUEM BPEMEHHU CTENEHb ITOTO MPOHUKHOBEHUS OYIET JIMILb
yBenuuMBaThCsA. VICIOIb30BaHNE HMHTEPHET-IIOMCKA, T'OJIOCOBBIX ITOMOIIHMKOB,
CEpBHUCOB pPACIIO3HABAaHUS M300pa)KCHWI, OHJIAiH WP SBJIAETCS 4YacTbIO Hallel
MOBCEMECTHON JIEHCTBUTENIBHOCTH. 3ajada COCTOMT B TOM, 4YTOOBI IOMOYb
y4aIIeMycs 3aHATh 110 OTHOUIEHUIO K 3THUM TEXHOJIOTUSM ITO3HUIMIO HE TACCUBHOIO
II0JIB30BATEJIS], 4 aKTUBHOI'O TBOPLA U CO3J1aTENsl, HOHUMAOLIETO CyTh TEXHOJIOTUN
UCKYCCTBEHHOIO MHTEJUIEKTa M CIOCOOHOIO CO3[1aBaTh CBOM, OPHUTMHAJIBHBIE
pemienus. O4eBUIHO, YTO YK€ B OmmxkaiiimemM OyaymieM OT TOro, HAacKOJIBKO
IPAMOTHO BBITYCKHHUK IIKOJIBI CMOXET KOHCTPYUPOBATh COOCTBEHHYIO CpEIy
XKU3HH U MPOo(EeCCUOHATBHOU NIEATEIbHOCTH, B TOM YHCIE, UHTETpUPYsS B HeEe
TEXHOJIOTUM HMCKYCCTBEHHOI'O HMHTEJUIEKTa, OyJeT 3aBHCETh €ro YCIEIHOCTh U
KOHKYPEHTOCIOCOOHOCTh.  [l03TOMy  C€TOJIB Ba)XHO OCBOEHHE TEXHOJIOTHIA
HMCKYCCTBEHHOT'O MHTEJIEKTa, XOTsI Obl U HA 0A30BOM YPOBHE.

Kypc «MckyccTBeHHBIN HHTEINEKT (yriayOJeHHBIM YPOBEHB)» OPraHUYHO
UHTETPUPYETCSl C MpEAMETaMH, KOTOpPbIE H3Yy4aroTcs OOyYarOMIMMUCS CTapIieu
mKoybl. EcTecTBEHHbIM 00pa3oM BBITVIAIWT MHTErpauus ¢ JAUCHUILUIMHAMU
npeaMeTHon obnactu «MartemaTuka U uHpopmaTuka». PazBurue J0ru4eckoro u
QNTOPUTMHAYECKOTO  MBIIUIEHUSA, OCYLIECTBIIEMOE HA YpPOKax II0 OTUM
JUCUUIUIMHAM, CIYKUAT 3a1ade (OpMUPOBAHMS MPOUYHOM Oas3bl, HA KOTOPOH B
JAJbHEUIIIEM MOKET IPOUCXOAUTh CTAHOBJIEHUE CIIEIIUATIMCTA IO UCKYCCTBEHHOMY
WHTEJUIEKTY.

IInanupyembie pe3yJIbTaThl OCBOCHHUS y4eOHOI0 Kypca

[IpenogaBanne kypca «MckyccTBeHHBIH  WHTEIIEKT  (YIUIyOJIeHHBIN
YPOBEHb)» HAINPABIECHO HA JTOCTHXKEHHE TPEX T'PYIII Pe3yJIbTaTOB - JIMYHOCTHBIX,
METaIPEAMETHBIX U MPEIMETHBIX.

1-g rpynmna: 1.1. dopmMupoBaHue y y4darerocs MHPOBO33PEHHS,
JUYHOCTHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAyKu U
pe3yIbTaTHI obmecTBa.

1.2. ®opmupoBaHue y ydamerocst HHTepeca K JOCTIKEHHUSIM HayKH
Y TEXHOJIOTUHU B 00JIACTH UCKYCCTBEHHOI'O MHTEIIEKTa

1.3. ®opmupoBaHue y ydallerocss yCTAHOBKM Ha OCMBICIIEHHOE M
0e3omacHOe B3aMMOJICHCTBHE C TEXHOJIOTUSMH M YCTpOICTBaMH,
pEaAIM30BaHHBIMM ~HA OCHOBE IPHHIMIIOB HCKYCCTBEHHOIO

HUHTCIIJICKTA.




1.4. IlpuoOpereHue  oOmpITa  TBOPYECKOH  JEATEIBHOCTH,
OTIMPAIOLICHCS HAa UCIIOIH30BAHUE COBPEMEHHBIX MH(OPMAIIHOHHBIX
TEXHOJIOT Ui, B TOM YUCIJIE UCKYCCTBEHHOI'O MHTEIJIEKTA.

1.5. ®opmupoBaHue y yyalerocst yCTaHOBKM Ha COTPYAHUUYECTBO U
KOMaHIHYI0O  paboTy TMpH  pEmICHHH  HCCIEI0BATEIbCKUX,

IPOOJIEMHBIX U U300pETATEIBCKUX 3a/1a4.

2-51 rpyIma:
METaIpeIMETHBIC

PE3YJIbTAaThI

ITo3naBartenabHbie YY/I:

2.1. VYmenue pabotath c wuHboOpManueil, aHaTU3UPOBATH W
CTPYKTYpUpOBaTh MOJMyYEHHBbIC 3HAHUS U CHHTE3UPOBATh HOBBIE,
yCTaHABJIMBAThH IPUUYNHHO-CIIEICTBEHHBIE CBS3H.

2.2. YMeHusi OOBSICHATD SIBJICHUS, MTPOIECCHI, CBSI3U M OTHOIICHHUS,
BBISIBJISIEMBbIE B XOJI€ IMO3HABATEIbHOM U  HCCIEAO0BATEIbCKOM
NeSITETTHHOCTH.

2.3. YMeHHe aenaTh BBIBOJBI HA OCHOBE KPHTHYCCKOTO aHAIIM3A
pasHBIX TOYEK 3pEHMs, MOATBEPXkAaTh HMX COOCTBEHHOMU
apryMeHTaluel Uil CaMOCTOSATENBHO MOTyYeHHBIMH JaHHBIMH.
2.4. YMeHMe aHaIM3UPOBaTh/pedIeKCUpPOBATh ONBIT UCCIEIOBaHUS
(TEOPETUYECKOTO, IMIUPUYECKOTO) HA OCHOBE MPEIIOKEHHOMN
CUTYyallNH, MOCTABJICHHOM LIEIH;

2.5. YMeHue CTpPOUTh pacCyXIeHHE€ Ha OCHOBE CpaBHEHMS
NPEIMETOB U SBJICHUH.

PerynstuBnubie YY1

2.6. YMeHue oOOCHOBBIBATH LIEJIEBbIE OPUEHTHUPBI U NPHOPHUTETHI
CCBUIKaMH Ha IIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTHKY.

2.7. YMeHue MIaHupoBaTh HEOOXOAMMBbIE IEHCTBHSI B COOTBETCTBUU
¢ yueOHOI U Mo3HaBaTeIbHOM 3a/laueil U COCTABIIATh aJTOPUTM UX
BBITTOJTHEHUSL.

2.8. YMeHHue ONMHChIBaTh CBOW OMBIT, OPOPMIISIS €r0 ISl Tiepeaadn
JPYTUM JIOASM B BUJI€ TEXHOJIOTUHU PELICHUs MPAKTHUECKUX 3a/1au
OTIpeIeNIEHHOTO KJ1acca.

2.9. VYwmenue BbIOMpaTh U3 TPEAJOKEHHBIX BAaPHAHTOB U
CaMOCTOSITENIbHO ~ MCKaThb  CPENCTBa/pecypchl il  pEHICHUS
3aJ]auN/AOCTIDKEHUsT  1eIM B XOJA€  MCCIEN0BATENbCKON

JACATCIIbHOCTH.




2.10. YMeHue npuHUMATh pelieHre B UTPOBOM M yueOHOM CUTyaluu
Y HECTH 3a HEr0 OTBETCTBEHHOCTb.

KommynukatuBubie Y'Y /|

2.11. YMeHue B3aMMOIEHCTBOBATh B KOMAH/I€, YMEHUEM BCTyIIaTh B
JIMAJIOT U BECTH €ro.

2.12 Ymenue co0ro1aTh HOPMBI Ty OJIMYHOM pedn,

periaMeHT B MOHOJIOT€ M JMCKYCCMM B COOTBETCTBHM C
KOMMYHHKaTUBHOM 3aJa4eil.

2.13. YMeHue onpeaensTb CBOU ACUCTBUS M JIEHCTBUS MAapTHEPOB
JUIS IPOAYKTUBHOM KOMMYHHKALIUU.

2.14. YwmeHue npuxoauTh K KOHCEHCYCY B IUCKYCCHUU HIIH

KOMaHJIHOH padoTe.

3-s1 Tpymma.
[IpenmerHbie

pe3yJIbTaThI

3.1. MimeTh TpelnCcTaBICHHE O COBPEMEHHBIX W IEPCICKTUBHBIX
HAIPABIICHUSAX MOJCIMPOBAHUS WHTEIUICKTYyIHOW JESATEIBHOCTH
U O PA3IMYHBIX IMOAX0JaX K MOJCITUPOBAHUIO WHTEILICKTYabHOM
JESITEIbHOCTH.

3.2. YMeTh NMPUBOAUTH MPHUMEPHl PEHICHUS Pa3IUYHbIX 3a7ad
C UCIIOJIb30BAHNEM HEHPOHHBIX CETEM.

3.3. ImeTh mipeicTaBICHUE O HAyKe O JaHHBIX.

3.4. YMeTh BBIMIONHATH NMEPBUYHBIA aHaNW3 JaHHBIX Ha Python c
ucrnonp3oBanueM  Ombamorek  Pandas, Matplotlib, NumPy,
BU3YaJIM3UPOBaTh JaHHBIE, MCKaTh B JAHHBIX 3aKOHOMEPHOCTH,
peliaTh MPaKTHYECKHE W UCCIICOBATCILCKHAE 33Ja4d 110 aHAIU3Y
JTAaHHBIX.

3.5, HNmers mpejacraBieHUS O MHOTOOOpa3WH IOAXOJOB B
pa3paboTKe HCKYCCTBEHHOTO HHTEIUICKTa, MX BO3MOXHOCTAX U
OTPaHMYCHUSAX; O MAIIMHHOM OOYYCHHH U Cepax ero MpUMEHCHHUS
3.6. YMeTb OOBACHATH Pa3HUIy MEX]y MAaIIMHHBIM OOy4YE€HHEM C
yauTesaeM U 0e3 yUuTes.

3.7. BeIBIATh ¥ (pOPMYIMPOBATH 3a7a4d MAIIMHHOTO OOY4YEHUS
JUISL pa3iNyYHbIX cdep KXU3HM YeJIOBeKa M B COOTBETCTBUU C
pealbHBIMH MTOTPEOHOCTAMU

3.7. UmeTh mpeACTaBICHHUS O HEJOOOYUYCHHBIX U MEPEeoOyUEeHHBIX

MOACIAX MAIIMHHOI'O O6y‘IeHI/IH, YMCTHb BBIABIIATH np06neM51 1o




XapakTepHbIM TPU3HAKaM U 3HaThb CIOCOOBI  OOpBOBI €
nepeoOy4eHrEM B HeI00O0ydeHuEM MOIeIICH.

3.8. Hmerp mpeAacTaBiCHHUS O CYIIHOCTH pabOTBl MOJENIn
JOTUCTHYECKON PEerpeccuy W BO3MOXKHOCTSAX €€ NMPUMEHEHUS JUIs
KJIacCH(PUKAUN 00BbEKTOB; 00 MCIIOJIb30BAHUH JAEPEBbEB PEIICHUN
B MAIIMHHOM O0y4YeHUH.

3.9. YMeTp cozmaBaTh MOAETH JMHEHHON perpeccun Ha Python c
noMoIkko 6ubnmorek pandas, NumMpy u sklearn
3.10. YMeTb NpoeKTUPOBATh U PEaTH30BbIBATH MOJIEIH MAITHHHOTO

oOydyenuss Ha PythOn ¢ moOMOIIBI0 HHCTPYMEHTOB OHOJIMOTEKH

sklearn

Y4yeOHO-TEMATHYECCKUN IJIAH

Ne .. Ha3sBanmue pa3gesia/TeMbl KoaunvecTBo yacos
O0miee Teopusn IIpakTnka
10 knace

1. Anaau3 1aHHbeIx Ha Python 34 9.0 25,0

1.1. Hayka o nanubix. CTpyKTyphI 1 0,5 0,5
JTAHHBIX

1.2. PaGora co criuckamu Python 1 0,5 0,5

1.3. PaGota ¢  TabnuuamMu U 1 0,5 0,5
MOJIrOTOBKA JAHHBIX

1.4. Bubnuorexu Python. bubnuoreka 1 05 0,5
Pandas

1.5. CtpykTypsl AaHHbIX B Pandas 1 0,5 0,5

1.6. Crpykrypa nanusix Dataframe 1 0,5 0,5

1.7. Joctyn K JTaHHBIM B 1 05 05
cTpykTypax Pandas

1.8. Pabora ¢ mpoIrycKaMu B JIaHHBIX 1 0,5 0,5

1.9. Pa6oTa co CTpYyKTypaMH JaHHBIX 1 0,5 0,5
B Pandas

1.10. Onepanuu HaJ TAHHBIMU. 1 0,5 0,5
ApupmeTnvecKkue M JIOrHYSCKUE
oreparyu

1.11. CraTucTHYeCKUE NaHHBIC 1 0,5 0,5

1.12. OnmcarenbHas CTaTHCTHKA 2 1 1




1.13. Bubnmnorexa BU3YAIU3ALUU 1 0,5 0,5
JTAaHHBIX

1.14. | Hoctpoenue rpapuxon 1 0,5 0,5

1.15. [TocTpoenue quarpamMm 1 0,5 0,5

1.16. Hacrtpoiika  BHemHero  Buja 1 1
JarpaMm

1.17. bubmmorexa NumPy 4 1 3

1.18. IIpoekT «HccnenoBanme 2 2
JnaHHBIX». YacTs 1

1.19. [IpoexTt «Hccnenosanue 2 2
JaHHBIX». YacTh 2

1.20. O06o00meHre ¥ CUCTEMaTH3aIHs 2 2
OCHOBHBIX TOHSTHIA TEMBI
«Ananu3 JTaHHBIX c
uCrosb30BaHueM Pythony

1.21. Hroroas koHTpoabHAs paboTa 2 2

1.22 [ToBTOpEHME 5 5

11 kaace

2. MammuHHoe 00y4eHue 20 7 13

2.1. TlousTie 1 BUIOLI MAIIMHHOT'O 1 0,5 0,5
o0y4eHus

2.2. AHanu3 ¥ BU3yanu3anus JaHHbIX 1 05 05

2.3. Bubnuorexu MaIIMHHOTO 1 05 0,5
o0yueHus

2.4, JIuneitnas perpeccus 2 1 1

2.5. HenuHeiHbIe 3aBUCHMOCTH 1 05 0,5

2.6. Knaccudukamus. Jlornctuueckas 2 1 1
perpeccus

2.7. Hepesbs pemenuit. Yacts 1 2 1 1

2.8. CryualiHblii 1ec 2 1 1

2.9. Knacrepuzarus 2 1 1

2.10. [Tpoexr. IlpencraBnenue mpoexTa 2 2

2.11 IIpoekT «OCHOBBI MAIIMHHOIO 2 2
00yueHus»

2.12. Wrorosas mpoekTHas paboTta 2 2

3. Heiipoceru. BBenenue 2 1,0 1,0

3.1. BBenenue B Helipocetu 2 2

3.2. [TpoexT 4 4




3.3 [ToBTOpeHue 6 6

NUTOT'O 68 10,0 58,0

Conep:xxanue Kypca

Monayas (pa3aen) 1. Anaau3 ganabix Ha Python
Tema 1.1. Hayka o naHHbiX. CTpyKTypbl JaHHbIX. JlaHHBIE, HayKa O JIAaHHBIX,
OTKDBITHIC JaHHBIC, MCTOYHUKH JAHHBIX, CTPYKTYphl JaHHBIX (CTEK, MAaCCHUB,
ouepeb, XAII-Ta0IuIa).
Tema 1.2. Paborta co cnuckamu Python. CTpyKTypbl AaHHBIX, CIIHCKH, CIIHCOK,
AJIEMEHT CIHMCKA, MHACKC, OTPUIATEIbHAS MHICKCAITHA.
Tema 1.3. Pabora ¢ Tabauiiamu 1 moarotoBka AaHHbIX. Criucku B Python, omepariuim
HaJ| CIUCKaMH, OCHOBHBIE METO/TBI I pa0OTHI CO ciickaMu. PaboTa ¢ TabauaHbpIMA
nanabiMi. Dynknmn muH(), Makc() u cp3Hau() B EXxcel, mowmck, oumcrka,
npeoOpa3zoBaHue, OpraHu3anus U cOOp JTaHHBIX.
Tema 1.4. bubmmorexku Python. bBbubmmorexka Pandas. Ilomck, ou4mcTKa,
npeoOpa3oBaHue, opraHu3ands W cOop JaHHbIX. bubOnmoreka  s3bIka
nporpaMMupoBanus, oudaroTeku Python, oubinorexa Pandas, uMmopt GHOIHOTEK.
Tema 1.5. Crtpyktypsl manubix B Pandas. Ilowck, ouunctka, mpeoOpa3oBaHue,
opraHu3anus U cOOp JaHHBIX, CTPYKTYpHl HaHHBIX B Pandas. CTpykTypa maHHBIX
Series.
Tema 1.6. Ctpykrypa nanusix Dataframe. Ctpykrypa nanusix DataFrame, ciioBaps,
cniucok, pynkuus read csv, metossl head u tail.
Tema 1.7. JlocTyn k maHHbIM B cTpyKkTypax Pandas. DataFrame, dynxmus display(),
MeTo 1l |0C 1 il0C. BbIBOI TaHHBIX TI0 METKaM U Cpe3aM METOK, HHICKCaM U cpe3am
WHJEKCOB B Series. BoIBoa MaHHBIX 1O aTpuOyTam, cpe3aM METOK M JIOTUYECKUM
ycnoBusim B DataFrame
Tema 1.8. Pabota c npomyckamu B gansbIX. [IpocTas dunbTpanms, pyHKIus qUEry,
joruueckue yciosus. [Tponycku manubix, MeTos! dropna, fillna.
Tema 1.9. Pabora co ctpykrypamu manabsix B Pandas. Mudopmarus o maHHBIX,
MeTobl info u describe, YMCIOBBIE U KaTeropuaabHbIC TPU3HAKH. ATPETUPYIOIINE
¢byukuuu value_counts, unique, nunique, groupby. Metoasr min(), max() u mean().
OObenuHeHre TabIHIl ¢ TIOMOIIBI0 METO/Ia Merge, mapamerpsl 0N u how.
Tema 1.10. Onepauyu HaJ 1aHHBIMU. ApU(QMETHUYECKUE U JIOTUYECKHE ONEPALIUH.
[Tpocretimme apupMeTHIECKHE OTIePaTOPBI, JIOTHYESCKUE ONIepaTOPhI, OTIepaIlliy Hal
cTosiOliaMu aatadperiMa, MPUCOSTUHEHUHN CEPUU K natadpeiimy; GyHKIUU query,
str.match, str.contain.
Tema 1.11. Craructuueckue panHble. Meton describe, uucioBsle
KaTeropuajibHbIE TOKa3aTenu. MUHUMaIbHOE, MaKCUMaJIbHOE H CpEIHEe
apupMETHIECKOE 3HAYCHUS, KBAPTUIIN M CTAaHJIAPTHOE OTKIIOHCHHE.
Tema 1.12. OnucarensHas cratuctuka. Mertonpl info, describe, min, max, mean.
VYcenoBust ¢unpTpanuu gaHHbIX. CTaTUCTHKA MO KaTEropualdbHBIM IapaMeTpam,
bunabTpalys TaHHBIX, CTATUCTUYECKUE METO/IbI.
Tema 1.13. bubmmoreka Bu3yanu3allMM JaHHBIX. Busyamuzamus JaHHBIX,
NpeuMyIecTBa auarpaMm M rpadukoB. Bumel auarpamm. buGmmorexn Pandas,



Matplotlib, Seaborn u mocrtpoenue rpadumkoB M AMAarpaMM C IOMOIIBIO ITHX
oubmuotek. Metozsl plot, hist, scatter, joinplot, pairplot, countplot.
Tema 1.14. Tloctpoenue rpadukoB. TUIBI CPaBHEHUN U TUIBI JUarpamm, mpaBuiia
odopmieHust guarpamMm. Metoasr 6ubamorexku Pandas st HACTPOWKK BHEIIHETO
Buaa rpaduxoB. Metoasl 6ubnnorekn Matplotlib s moctpoeHuss 1 HaCTPONKU
BHEIITHETO BH/Ia TPAPUKOB.
Tema 1.15. Tloctpoenue nuarpamm. Metoasl hist u scatter, MPUHIIMITBEI TOCTPOSHUS
cToI04aThIX quarpamm. OyHkims pPivot_table, merox bar 1 ero mapameTpsl.
Tema 1.16. HacTpoiika BHEIIHEro BHaa auarpamMM. MeETOIbl U MapameTphl s
HACTPOWKHU BHEITHETO BUJAa TUCTOIPAMM, CTOJIOYATHIX U TOYCUHBIX IUArPamMM.
Tema 1.17. bubnunorexka NumPy. bubnuoreka NumPy, maccuB. Maccus B NumPy,
XapaKTEPUCTUKU MACCHUBOB, UX OTJIMYHUE OT U3BECTHBIX PAHEE CTPYKTYpP JAHHBIX,
pa3MEpPHOCTh MacCHUBa, TUI JaHHBIX, JIOCTYIl K dJeMeHTaM MaccuBa. Pabota ¢
maccuBamMu NUMPY: co3naHue, BBIBOJ 3JIEMEHTOB MAacCHBa, ONEPALUU HaJ
MacCHUBaMH.
Tewma 1.18. IlpoekTt «MccnemoBanne manHbix». Yacte 1. OCHOBHBIE TTOHSATHUS TEMBI
«Python nns Data Science». BeinmonHeHne nOpakTUYECKol pabdoOThl MO
WCCIICIOBAaHMIO JIaHHBIX B OsokHOTE Jupyter Notebook.
Tema 1.19. IlpoekTt «MccnemoBanne manHbx». YacTh 2. OCHOBHBIE TTOHSATHS TEMBI
«Python mns Data Science». Beimonnenue u npe3enranus npoekra «cciegopanue
JAHHBIX).
Tema 1.20. O6001IeHNE ¥ CHUCTEMATU3allUsI OCHOBHBIX TMOHATUNA TEeMbl «AHAIHU3
JIAaHHBIX C HcIojab30BanueM Pythony. Series, DataFrame, ctaTuctuueckue MeTOIbI,
pabora ¢ NumPy. [Tonsitusi, u3ydeHHnole B MOyJie (pasuene) « AHaau3 JaHHBIX Ha
Pythony.
Tema 1.21. Utoroast koHTpoibHas pabota. OCHOBHBIC MOHATHSA MOAYJIsS (pa3zerna)
«AHanu3 nanHbix Ha Pythony. BeimosiHeHre KOHTPOJILHON paOOTHI.

Moayas (pa3aen) 2. MamnHHOe 00yueHne
Tema 2.1. TloHsiTHe W BUABI MAIIMHHOTO OOy4eHMs. ICKyCCTBEHHBIH MHTEIJICKT.
[Tonxon, ocHOBaHHBIN Ha mpaBuiIax. MammuHoe o0yuenue. Mcropus pazsutus MU
B urpax. Cdepbl NpUMEHEHUS MAaIIMHHOTO o0yuyeHus. OOydeHHE C YUYUTENeM,
oOyueHnue Oe3 yuuTensd. 3ajada perpeccud, 3ajgada kiaccudukanuu, 3agada
kiactepuzanui. OTO0p JaHHBIX JJISI MOJIESIM MAIIMHHOTO 00yYEeHUS.
Tema 2.2. AHanu3 U BU3yanu3alus AaHHBIX. MalllMHHOE OO0Y4YEHHUE C YUUTEJIEeM,
MalllMHHOE oOydeHue Oe3 yuuTesns, 3ajada perpeccuu, 3ajgada KiaccudUKaiuw,
3ajava Kiactepusaiuu. bubmmorteku pandas u matplotlib, urenne TabmuunbIX
JTAHHBIX, CTATUCTUYECKUE TIOKA3aTEIH, MOCTPOCHUE JUArPaMM.
Tema 2.3. bubnuorekn MalmMHHOTO 00yueHusl. MalmHHOoe 00yUYeHHe ¢ yUYUTeNIeM U
0e3 yuurend, ero npeumyuiecta. [locTaHOBKa 1enu U 3ajay, aHAIU3 JaHHBIX.
OOyuaromiass ¥  TPEHHPOBOYHAS  BBIOOPKM, 3ajJada perpeccud, 3ajada
knaccudukamuu. TecTtoBas W TpeHHpoOBOYHas BbIOOpka. [lepeoOydenwue,
Heoo0yYeHre, ONTHUMaIbHAas MOJeb, Kpocc-Bamuaanus. bubmmoreka sklearn,
3Talbl M METOJbl TOCTPOSHHSI MOJCIM MAalIMHHOTO o00ydeHus Ha Python
(pa3nmeneHue naaracera Ha TECTOBBIM W TPEHUPOBOYHBIM, CO3JaHUE MO/IENH,
oOy4eHHe MOJIENH, IPOTHO3 PE3YJIbTATa, OIIEHKA aJrOPUTMA).



Tema 2.4. Jluneitnas perpeccus. [lonarue mTuHeHHON perpeccud, 1ieaeBast PyHKIus,
JMHEWHOE ypAaBHEHHE, TOMOCKEJACTUYHOCTh JAHHBIX. OJTallbl CO3JaHUS MOJAEIH
MaIlIMHHOTO O0y4eHUs, TOA00P KOA(PPHUIIMEHTOB JIMHEHHOTO ypaBHEHHUS.
Tema 2.5. Henmunueitasie 3aBucumocTH. CozlaHue, oOydyeHHE U OIleHKa MOJIENd
JUHEWHOU perpeccuu, Bu3yaausaius JaHHbIX Ha Python. Henunelinpii QyHKINN,
rpaduku ¢pyuknuii. [lomnHOMHaIBHOE MTpeoOpa3oBaHUE TMHEHHON PEerpecCum.
Tema 2.6. Knaccudukamus. Jloructuueckas perpeccusa. Krnaccudukanms,
JIOTUCTHYECKAs perpeccus, JIMHEHHBIN Ki1acCu(PUKAaTOp, TUIIEPIIIOCKOCTh, OMHApHAS
Kiaccudukanusa, MyJbTHKIaccoBas kiaccudukamus. JIuHeliHOe ypaBHEHHE,
KO3 PUIIMEHTHl JTUHEHHOTO YpaBHEHMS, PACIIOJIOXKEHUE TOUYKHM OTHOCUTEIHHO
npsaMoii, orctyn o0bekTa. Coznanue, 00ydyeHue 1 OlleHKa MOJIETHU JIOTUCTUYECKOU
perpeccuu. Matpuna omuOOK, METPUKH KadecTBa JIOTMCTUYECKOW pErpeccum,
MOJIeJIb JJOTUCTHYECKOM perpeccun Ha Python.
Tema 2.7. JlepeBbs pemenuii. Yacts 1. Matpuia ommOOK, METPUKH KadecTBa
JIOTHCTUYECKOM perpeccuu, Mojieib JJOTMCTHYECKOM perpeccuun Ha Python.
Tema 2.8. Cnyuaiineiii nec. JlepeBo pemieHuii, arpuOyThl, 3>PGEKTUBHOCTD
pa3OueHus, TIIyOMHa JepeBa, HJes ajiropuTMa CIy4alHOro Jjeca, MPUHIUI
MYAPOCTH TOJIMbBI, CIyYalHBIA JieC JUIsl pEeHIeHus 3a7adyu Kiaccuuxanud u
perpeccumu.
Tema 2.9. Knacrepuzauus. MamumHHoe o0yueHue 0e3 yuuTens, Kiaccuukanus,
KJIacTepH3alins, aroput™ K-CcpeHuX, IICHTPOU/I, PACCTOSIHUE MEXKTy TOUKAMH.
Tema 2.10. IIpoexkrt. [IpencraBnenue npoekta. MammHHOE OOyYEHUE C YUUTEIIEM,
3a/aya KiIaccu(pUKalUM, METPUKH OIIEHKM KadecTBa KiacCU(UKamuu. ITaribl
pa3pabOTKH MOJIEIN MAIIMHHOTO 00YYEeHUSs, aHAJIN3 JTAHHBIX, CO3J]aHuE 1 00yUeHue
MOJIeJH, O1IeHKa 3 (HEKTUBHOCTH pabOTHI MOJIETIH.
Tema 2.11. TIIpoekt «OCHOBBI MaIIMHHOTO OOy4eHUs» (0000IIEeHHE W
CUCTEMATHU3allMsl OCHOBHBIX MOHATHM TeMbl). [loHATHE W BUABI MaIIMHHOTO
oOy4eHwusi, JTUHEHAasT perpeccusi, JOTUCTUYECKAs PEerpeccHsi, JEPEeBbs PEIICHUH,
CIIyJalHbBIN Jiec, Kiactepu3anus. [loHATHS, U3ydeHHBIC B MoayJe (pa3zerne)
«MamunHOoe 00y4YeHue».
Tema 2.12. UtoroBas nmpoekTHas padoTa. [loHaTus, u3ydeHHbIie B MOAYJIE (pa3aeie)
«MammHHOe o0y4deHue». BrinosiHeHre u npecTaBIeHue IPOeKTa.

Moayasb (pa3aen) 3. BBenenue B HelpoceTH.
Tema 3.1. Benenue B HeilpoceTu. McKkyccTBeHHBIM HEHPOH, MHPOPMALMOHHAS
MOJIEJIb MCKYCCTBEHHOI'O HEMPOHA, MEXHEHUPOHHBIE CBS3M, HEUPOHHAS CETh,
CTPYKTYPHBIA NOAXOJ K MOJECIUPOBAHHIO HEMPOHHBIX CETEH, HEUPOKOMIIBIOTED,
MEPCENTPOH, TCHETUYECKUIN AITOPUTM, SBOJIFOIIMOHHBIN MOAXO K MOJEIUPOBAHUIO
HEHPOHHBIX CETeH, KBa3MOMOIOTUUECKHUIM TOIX0T K MOJCIUPOBAHUIO HEUPOHHBIX
CETEN, MOJIEKYJISIPHBIM KOMITBIOTED.
Tema 3.2. Ilpoext. HeilpoHHble c€TH, CTPYKTYpPHBIH MOAXOA K OOYUYEHHUIO
HEHWpoceTen, MOAEIUPOBAHUE JBYXCIOWHON HEUPOCETH



TemaTuveckoe MIIAHUPOBAHUE € ONpede/ieHUEM OCHOBHBIX BHI0B YUeOHOM

NeATEeJbHOCTH
HaumenoBanue | Kpatkoe conepxkanue Buabl yueOHoi
TEeMbI NeATeJbHOCTH
Amnajn3 1aHHbIX Ha Python
1.1. Hayka o maHHpix. | AAHHBIC, HAyKa O Ananumuveckas. aHams3

CtpyKTypBl
JAHHBIX

JaHHBIX, OTKPBITHIC
JAHHBIC, HICTOUHUKHU
JAHHBIX, CTPYKTYPbI
JIAHHBIX (CTEK, MACCUB,
ouepeib, XdI-TabauIa)

TPAKTOBOK TIOHATHS «HAayKa o
JaHHBIX»; TIOUCK OTBETOB HAa
IPOOJIEMHBIE BOIIPOCHI YUUTEIIS
Kommynuxayuonnas:
00CyX/IeHEe TPaKTOBOK IOHSTHUS
«HayKa O JIaHHBIX», OTBETHl Ha
BOIPOCHI Y4UTEJIs, B TOM YHUCIIE
IPOOJIEMHBIE.

Ilpakmuuecxas. pabora B
MUKpoOrpymnmnax Ha 1 srame ypoka
(BBIIIOJIHEHUE 3aJaHus Ha
OIIPOBEPKEHUE WM (PAKTHUECKOE
MNOJATBEPXKAEHUE  OJHOTO U3
TE3UCOB);  IIOMCK  IPUMEPOB
CalTOB-UCTOYHUKOB JAHHBIX;
perieHne npoOJIeMHBIX 3aJaHuN
Pegnexcusnas: 3anonnenue aucTa
pedaekcun B KOHIE YpOKa

1.2.

Pabota co
criuckamu Python

CTPYKTYpbI JaHHBIX,
CIIMCKH, CIIUCOK, 3JIEMEHT
CIIMCKA, MHJIEKC,
oTpHULaTeNIbHas
MHJEKCalus

Oxcnepmmuas: o0CyXx/ieHHe
JOMAIITHET0 3aJaHNs U €T0 OLIEHKa
Ananumuueckas: aHaJM3
poOIeMHOMN CUTyaluu 00
OpraHM3allil XPaHEHUs ITaHHBIX
(Ha mpuMepax); HamMcaHUE KoJa
(9Tan 2 ypoka);

Ilpaxmuueckas: penieHne
POOJIEMHBIX 3aJIaHMid;
npakThdeckas pabora (dTam 3
ypoKa)

Kommynukayuonnas: OTBETH Ha
BOMPOCHI yYHTENs, Yy4acTHE B
TPYNIIOBOM  OOCYXIEHUH  IIpH
BBITTOJTHEHUH 33aHU.
Pegnexcuenas: 3anoqHEeHNE IUCTA
pedieKCuu B KOHIIE YpOKa

1.3.

Pa6ota c
TalJIMIaMu u
IIOATOTOBKA
JTAHHBIX

criucku B Python,
OTIEpaIluH HaJ CIICKAMH,
OCHOBHBIE METO/IBI JIJISI
paboThI CO CITUCKAMHU,
pabora ¢ TaOIIMYHBIMHU
TaHHBIMU, PYHKIHH
muH(), makc() u cp3Hay()
B Excel, mouck, ouncrka,
npeoOpazoBaHue,

Ananumuueckas: aHaju3
MPOOJIEMHBIX CUTYyallMid, TOUCK
OTBETOB Ha poOJIeMHbIE
BONIPOCHI, BBHITIOJTHEHHUE 3aJlaHus
Ha aHallu3 JAHHBIX C ITOMOIIBIO
byHKIUH Excel; aHajanu3
pe3yJIbTaTOB BBITIOJIHEHUS
3amanuii B Excel




opraHusanus u coop
JTaHHBIX

IIpakmuyeckas: BBITIOJTHEHHE
npakThyeckoi  paborer  Excel
Kommynuxayuonnasn: OTBETHl Ha
BOMPOCHI YYHTENs, Yy4acTue B
IPyNnoBoM  OOCYXIEHUU  TIpU
BBITTOJIHCHUH 33JJaHUH.

Pegnexcusnas: 3aroJIHeHUE
nucTa peIeKCHH B KOHIIE YPOKa

1.4. Bubnmorexu MTOMCK, OYHUCTKA, | AHanumuueckas. TIOHUCK OTBETOB
Python. npeoOpa3oBaHue, Ha poOJIeMHBIC BOIIPOCHI
Bubnmoreka opranmzanusi u  cOop | (Hampumep, IPOBECTH aHAJOTHIO
Pandas JAHHBIX, oubnmoreka | OMOIMOTEKA sI3bIKA

SI3BIKA MPOrpaMMHUPOBAHUS C OOBIYHOMU

MPOrpaMMHUPOBAHUS, OnOIMOTEKON ), COCTaBJICHUS

OuOINOTEKHU Python, | rurana felicTBHi MO M3YYEHHIO U

OoubmmoTeka Pandas, | aHanu3y maHHBIX

HMITOPT OMOIMOTEK
Ipakmuueckas: BBITIOJTHEHHE
MPAaKTUYECKON pabOThI
Kommynuxayuonnas: oTBeTsl Ha
BONIPOCHI  YUUTEINSA, Yy4acTHe B
rpyHIoBOM 00CYy>KIeHUN
BBITIOJTHEHHOTO JIOMAITHETO
3a/laHus u B npoiiecce
BBIIIOJIHEHUS 3aJaHHH.
Pegnexcusnas: 3al0JIHEHHE
JUCTA peIICKCHH B KOHIIE YPOKa

15. CTpyKTypBI TIOUCK, OUYUCTKA, | AHanumuyeckas: aHaun3

naHHBIX B Pandas npeoOpa3oBaHue, BBITIOJTHEHHBIX JTOMAITHUX

opraHuzanus u coOop 3aJJaHUH; BBITIOJIHEHUE 3aJaHUI 110

JTAaHHBIX, CTPYKTYPHBI | CTAHLIUSM.

TAHHBIX B Pandas, | Ilpaxmuueckasi: BBITIOJIHEHUE

CTPYKTypa JAaHHBIX Series | 3amaHuit 1o CTaHIIUAM,
BBITIOJTHEHHUE TECTa
Kommynuxayuonnas: oTBeThl Ha
BOIIPOCHI  YYUTEIIA, Yyd4acTHe B
TPYNIOBOM  OOCYXKICHHH  IPHU
BBIITOJIHEHNH 3aJaHUH.
Pedghnexcuenas: 3anonnenue
JUCTA peIICKCHH B KOHIIE YPOKa

1.6. CTpyKTypa CTPYKTypa NaHHBIX | DKkcnepmuas: MOUCK 51
nanneix Datafram | DataFrame, CJIOBaph, | 0OCYXJICHHE 91115 (03 o
e CITHCOK, ¢GyHKLUS | pe3yibTaTam BBITIOJTHEHUS

read csv, metonbl head u | 3amanmii
tail Ananumuyeckasi: aHaIN3
BBITIOJTHEHHBIX MPAKTUYECKUX

3aJaHdi, MOUCK OMmMNOOK M HuX
o0ocHOBaHUWe, aHANMKM3 (parMeHTa
Koja (3amanuc 4),

Ipaxmuyeckas: BBITIOJTHCHUE
3alaHuil Ha CO3JaHWe OOBEKTa
DataFrame wu3 cioBapst u u3




cnucka crnuckoB (1 atam ypoka),
BEINIOJIHEHHE 3aaHUi Ha CUMTHLIBAHUE U
BBOJI TAHHBIX, aHAMM3 Kojma ¥ T.4. (2 u 3

stanbl ypoka) KOMMYHUKAYUOHHASL:
OTBETHI. Ha BOMPOCHI YUYUTEJS,
ydacThe BO (pOHTaJIbHOI Oecere
U TPYNIOBOM OOCYXICHUU IpH
BBINIOJIHCHUH 3aJaHHI.
Pecghnexcusnas: 3aII0JIHCHUE
nucTa pedIIeKCuu B KOHIIE YpOKa

1.7. Jlocryn k nanneM | DataFrame, GyHkumst Ananumuyeckas Npyu BbIIOJHEHUT
B display(), meTobI loc u 3aTaHA I
cTpykrypax Panda | 110C; BEIBOJ JaHHBIX 110 Ilpakmuyeckas TpU BBITIOTHEHUU
S METKaM U cpe3aM METOK, BCEX 3a/laHuil (MHIMBHUIYaIbHO U
MHJIEKCaM H Cpe3am B MUKPOTPYIIIax), pu
HHJICKCOB B Series; BBIITOJIHCHUH MPaKTUYCKOM
BBIBOJ] JTAHHBIX 1o | paboTHI.
aTpuOyTam, cpe3aM METOK | KomMmyHukayuonuas: OTBETHI Ha
Y JIOTHYECKUM YCJIOBUSM B | BOIIPOCHI yUYHUTENs, yd4acTHE BO
DataFrame (hpoHTAIBHOM ompoce u
IPYyNIoBOM  OOCYXIEHUH  TIpU
BBITOJIHCHUH 33JJAaHHH.
Pegnexcusnas: 3aroJIHEeHNE
JUCTa pedIeKCHH B KOHIIE YPOKa
1.8. Pa6ora ¢ | mpocras bunpTpauus, | Anarumuyeckas PU BBITIOIHCHUN
IpOITyCKaMHu B | OyHKIHS query, | 3agaHui u OTBETOB Ha
JAHHBIX JIOTHYECKUe YCIIOBHS; | TPOOJIEMHBIE BOITPOCHI.
MIPOIYCKH JAHHBIX, | [Ipakmuyeckas TPU BBITIOJTHEHUU
metozsl dropna, fillna 3aJJaHUi B Mapax.
Kommynuxayuonnas: ydactue BO
(dbpoHTAIBHOU Oecene o
00CYKICHHUIO JIOMAIITHETO
3amanus  (MoJenb  ypoka - —
NepeBepHyTOE 00yUEHNUE).
Pegnexcusnas: 3aIoJIHEHHE
TUCTa pedIeKCHH B KOHIIE YPOKa
1.0. PaGota co | mHMOpMAIM O TaHHBIX, Ananumuyeckas py BHITIOTHEHUN
CTPYKTypaMu Mmeto bl info u describe, MPaKTUYECKOro  3aJaHus  Ha
naHHBIX B Pandas YHCIIOBBIC U YTCHHE JaHHBIX W3  TaOJHIIBI
KaTeropuaibHbIe uH(popManun 00 UTPOKax

MIPU3HAKH, arpeTUPYIOIINe
¢ynkuuu: value counts,
unique, nunique, groupby
metoabl mMin(), max() u
mean();00beIMHEHNE
TabMUIl C  TOMOIIBIO
MeToza Merge, mapameTpbl
on u how

¢GyTOO0NIBHBIX KITyOOB, B TOM YHCIIE
¢ mpuMmeHnenueM meto] describe();
NpHU BBHIMIOJIHEHUHW 3aJaHusl  Ha

HCCIICAOBAHUE arperupyrommx
bynxumii;

Hpakmulteaca;z: HpPI BBITIOJTHCHU A
3aJIaHuH, B TOM qHUCIIe
CaMOCTOATCIIBHBIX nu
HCCIIEA0BATENLCKUX

MPAaKTUYECKUX padoT.
KommyHuxayuonnas.: y4actue BO
(bpoHTATBHON Oecene 1o




00CYKICHUIO JTIOMAITHETO
3agaHus  (MOJelb  ypoka - —
NepeBEepHyTOE 00yUCHNUE).
Perexcuenas: 3anoHeHHE JIUCTA
pedIieKcHn B KOHIIE YpOKa

1.10. | Omeparmu  Haxg | pocTeiiume Ananumuveckas: npu
JAHHBIMH. apudmernyeckue BBHIMIOJTHEHUH 33JaHU U OTBETOB
ApudmMerndeckie | OUEPATOPbL,  JIOTMYECKHUE | HA YTOYHSIOLIME U IIPOOIEMHbIC
" JorHYeckre | ONEpaTopbl, ONepaluy HaJl | BOIPOCHI YUUTEIS npu
oreparuu cronbmamu  nmaradpeiima, | BRIOJHEHUW  3aJaHUN,  TIpU

MPUCOCANHEHUH CEPUHU K | BBHIOJHEHUU 3a/laHui Ha

naradpeimy; (GYHKIUY | IOTUYECKUE  OMepaluu  [pH

query, str.match, | ¢bunbTpanuu TaHHBIX

str.contain IIpakmuueckas: Py BBIIIOJIHEHUH
3alaHui Ha MIOBTOPEHUE
apu(PMETUYECKUX U JIOTHYECKUX
omepatropoB B Python; mpu
BBITIOJJHEHUM  3aJaHUI C HOBOU
MepeMEHHON sum; npu
BBIIIOJTHEHU U 3aaHui Ha
JIOTUYECKHE orepanuu C
JTAaHHBIMHU.
Kommynuxayuonnas: ydactue BO
(pOHTAIIBHOM 00CYKICHUH.
Peghnexcusnasn: 3anonneHue nucra
pedaekcun B KOHIIE YPOKa

1.11. | CraTucTuyeckue meron describe, uucnoBbie | Anarumuueckas TPH OCBOCHHH
JaHHbIE " KaTeropuajibHbIe | CITOCO00B BBIYHCIICHUS

MOKa3aTey; pa3IMYHBIX CTaTHUCTUYECKUX
MUHUMAJIBHOE, MoKasarejle ¥ 3aKpeIuIeHU!
MaKCUMaJbHOE U CpeHEE | uepe3 BBHIMOJIHEHHE 3aJaHHii; Ipu
apudmernueckoe CpaBHEHUU CTaTHCTUICCKIX
3HAuYeHMs, KBAapTWIM U | MOKa3areneil (Ha mpumepe).
CTaHJIAPTHOE OTKIIOHeHHE | [Ipakxmuueckas TPU BBITOJHCHUN
3alaHui Ha BBIUHCIICHHE
Me/IaHBbl, CTaHJIAPTHOTO
OTKJIOHEHHS U KBapTHUJIH.
Kommynurxayuonnas: yyactue BO
(bpOHTATBHOM OOCYKICHHH.
Pedghnexcusnasn: 3anonnenue mucta
pedaekcun B KOHIE YpOKa

1.12. | OmmcarenbHas metoael  info, describe, | Anarumuueckas npu BHITOTHECHUN

CTATHCTHKA min, max, mean, yCJOBHs | 3aIaHUN TPAKTUYECKOM pPaOOTHI

GWIBTpalliu JaHHEBIX,
CTaTUCTHUKA o
KaTerOpHaIbHBIM
napamerpam, GUIbTpaLus
TAaHHBIX, CTATHCTHYECKHUE
METOIbI

Ha TMPUMCHCHUC CTATUCTHYCCKHUX

METOJIOB, a TaKXe pu
COCTaBJICHUH 3aaHus Ha
CIIO)KHBIE YCJIOBHUS (UIBTpauu
JaHHBIX U CTaTUCTUYECKUX

METOJIOB.
Ilpakxmuueckas Tpu BBIOJHEHUU
3aJaHuH.




KommyHnukayuonnas: ydactue BO
(dhpoHTAIEHOM 00CYXICHUH
MPOOJIEMHBIX CHUTYallud, OTBETHI
Ha BONPOCHI, OOCYXJICHHUE B
rpyrmnrax.

Pegnexcuenas: 3amonneHue amucta
pedIieKcun B KOHIIE YpOKa

1.13. | Bubnmoreka BU3yQJIM3allusl  JIaHHBIX, | AHaIumMu4eckas: TpH BBIACICHUN
BU3YaIIM3AIIH MPEUMYIIECTBa TUArpaMM | IPEUMYIICCTB BU3YyaITU3aIIH
JAHHBIX u rpaduKoB; BHUJIBI | TAHHBIX JO WX  TaOJIUYHOTO

auarpamM; — OMOJIMOTEKH | IPEICTaBICHUS.
Pandas, Matplotlib, | IIlpakmuueckas: nipu BbITOTHEHUH
Seaborn W moOCTpoeHHE | MPAKTUYECKUX 3aJaHHi B MaJbIX
rpagukoB u jauarpamm c | rpynnax (1 atan ypoka); nmpu
MTOMOIIIBIO 9THX | BBIIIOJHCHHUU MPAKTUYECKOM
oubnuorek, meroabl plot, | paboTs (2 3Tan ypoka)
hist,  scatter, joinplot, | Kommynukayuonnas: oTBeTsl Ha
pairplot, countplot. BOIIPOCHI YUUTEIsI, PPOHTAIBHOEC
oOCcyxJeHne U OOCYXJeHHE B
MaJIbIX TpyIax
Pegnexcuenas: 3amoHeHHE TUCTA
peduieKcHu B KOHIIE YpOKa

1.14. | IocrpoeHue TUIBl CPABHEHUU W THUIIBI | AHAIUMUYeCKAds IPU BBITOTHECHUH

rpaduKOB Jarpamm, MpaBWiIa | 3aJIaHHIA Ha TIOCTPOCHHUE IPpauKOB
opopmIleHHs ~ JIUarpaMM; | ¢ TMOMOIIBI0  MHCTPYMEHTOB
METO/IbI oubmmorexu | 6ubamorekn Pandas (sram 2
Pandas mns  HacTpoiiku | ypoka) u O6ubanorexku Matplotlib
BHEIIIHETO BUja rpaduKoB; | (3Tam 3 ypoka).
METOIbI oubnunoteku | Ilpaxmuueckas U BHITOTHEHUH
Matplotlib JUIs | 3aJIaHUH Ha TIOCTPOCHUE rpaQuKOB
MOCTPOCHUSI M HACTPOWKH | C  TOMOIIBID  WHCTPYMEHTOB
BHEIIHET0 BH/1a TpauKoB | OMOINOTEKH Pandas "
oubmuotexu Matplotlib.
Kommynuxayuonnas: ydactue BO
(bpoHTaTBPHOM 00CYXKIeHUN
JIOMAIITHETO 3aJlaHus W TIPaBUII
noctpoenust rpapukoB (1 srtanm
YpOKa), BBIMOJTHCHHBIX 3 aHHIA
Ha 2 u 3 3Tanax ypoka.
Pegnexcusnas: 3anonnenue aucta
pedaekcun B KOHIE YpOKa

1.15. | IToctpoenue metonel  hist wu scatter, | Anarumuueckas: BBITTOJTHEHUE

[uarpamMmm NPUHIMIBI  TOCTPOCHMS | 33J]aHU  HA  TOCTPOEHUE B
crombuateix  auarpamm, | Matplotlib nuarpamwm; Ha BEIGOD
byHKIIUSA pivot_table, | Buga cronbuaToit ruarpaMMel JIst

METO bar u ero
napameTphbI

JydIeld BU3yaln3aluu JaHHBIX

IIpakmuyeckas: BBITIOJTHEHUE
3aJaHUi MW CaMOCTOSTEILHOU
IIPaKTUYECKON paboThI Ha
MMOCTPOCHUE CTOJIOYATHIX

JqyarpaMm




Kommynurxayuonnas: npu
00CYXICHUH OMAIITHETO 3a/IaHHs

(uenecooOpa3HOCTh  TOCTPOCHUS
CTONIOYATBIX  JUarpamMM, BHJIBI
CTOJIOUATBIX Jrarpamm,
MOCJIEI0BATEIBHOCTh ILIArOB  I10
MOCTPOCHUIO CTOJOYATHIX
qUarpamMM); TIpH  OTBETaXx Ha

YTOYHAROIHUEC BOIIPOCHI YYHUTCIIA
Pegrexcusnas: 3anoqHeHHE JIUCTA
pedIieKcun B KOHIIE YpOKa

1.16. | Hacrpoiika METOJIbl M IapaMeTpbl Wi | Anarumuueckas: npu
BHEIIHEro Bujga | HACTPOHKH BHEIIHETO | CAMOCTOSITEIbHOM HIIM B Mapax
JHarpaMM BUJIA, THECTOTPaMM, | BHITOJHEHUN MPAKTUIECKUX

CTONOYATBIX M TOYEUHBIX | 3alaHUi o o opMIIEHUIO
JrarpaMmm JIarpamMm.
Ipakmuueckas:
CaMOCTOSITeNIbHAsT WIIM B Tapax
BBITIOJTHEHHE MPAKTHYECKUX
3a/laHui 1o odopmIteHUIO
Juarpamm.
Kommynurxayuonnas: npu
0OCY>XJIEHUH JOMAIITHETO 3aJaHus
(paboTa B mapax)
Pegnexcusnas: 3anonnenue aucTa
pedaekcun B KOHIIE YPOKa

1.17. | BubmmoTeka OubIMoTeKa NumPy, | Ananumuueckas: Tpu BBIAEICHUN
NumPy (4) MaccuB; maccuB B NUMPY, | 1 ¢opMylIHpOBaHUM  pazIu4Mid

XapaKTePUCTUKHI MEXJy MacCHUBAMHU, CEpUSMHU H
MacCCHBOB, MX OTIMYME OT | AaTtadpeiMamu; P BHITOTHEHUN
U3BECTHBIX paHee | IpoOJEMHBIX  3aJaHui;  TpHU
CTPYKTYD JTAHHBIX, | BBIOJHEHUN 3aJaHUl HWTOTOBOM
pa3MepHOCTh MAaCCUBA, TUIM | KOHTPOJIBHOM paboOThl MO TeMme
JTAHHBIX, JOCTYII K | oubnuorexa NumPy.

JJIEMEHTaM MacCUBa; Ilpakmuyeckaa TpU BHITIOJTHEHUU
pabora ¢  MaccuBamu | Tecta (1 srtanm 4 ypoka); mpu

NumPy: co3nanue, BbIBOX
DJIEMEHTOB MacCHBa,
onepalny HaJl MACCUBAMU

BBITTOJIHEHUH MPaKTUYECKUX
3aJaHui Ha cO3JaHHhEe MAacCHUBOB B
Python, npu BBITTIOJITHEHUH

KOHTPOJIbHOM paboThl MO TeMme
oubmmoreka NUmPYy.
Kommynuxayuonnas: npu
00CYX/IeHUH JOMAIIIHETO 3aaHus
(paborta B napax); npu
BBITMOJIHEHUH 33JaHUN B MabIX
rpynmnax, I[pd  ydyacTUM B
00OCyX/IeHUM, TpHU OTBETaxXx Ha
BOIPOCHI yUUTEIIs

Pegnexcusnas: 3anonnenue aucra
pedaekcun B KOHIE YPOKa




1.18- | [Ipoekt OcHOBHBIE NOHATUS TEMBI | AHAIUMUYECKAs TIPU BHITIOTHEHUN
«VcenenoBanme «Python st Data Science» | 3amanuii. 1o HCCIIEOBaHUIO
1.19 JNaHHBIX». YacThb TaHHBIX (BBITIOJHEHUE TPOEKTa B
1, Yacts 2 MaJbIX Fpynmnax).
Ilpakmuyeckas TpU BHITIOTHEHUU
MIPOEKTA.
Kommynuxamuenas: npu
00CyKJIeHUU JTIOMAITHETO
3aJaHusd, OpU  BBINOJHEHUH
MIPOEKTa B MAJIbIX Ipymax
Pegnexcusnas: 3anonnenue aucra
pedIieKCHH B KOHIIE ypOKa
1.20. | O60o6meHue u | Series, DataFrame, | Anarumuyeckas: Tnpu CO3TaAHUHN
CHCTEMATH3aLKs CTaTUCTHYECKHE METOJIbl, | CHHKBEHHOB U BU3yaJbHOMN KapThI
OCHOBHBIX pabora ¢ NUMPY; oHsATHSA, | 3HAHUI (0600meHue,
HOHATHH  Templ | M3YUCHHBIE B Kypce CHCTEMaTH3aIINsA)
«AHanyM3 JaHHBIX | «AHAIN3 JAaHHBIX)» Ilpakmuueckas Tpu  CO3TAHUH
c CHHKBEHHOB U BU3yaJbHOMN KapThI
HICTIONTB30BAHUEM 3HAHUH.
Python» Kommynuxamuenas: oOCyxneHue
B XOJ/I¢ BBINOJHEHUS 3aJaHUil U
Mpe3CHTAIH pe3yIbTaToB
paboThl, OTBETHI HA BOIPOCHI
Pegnexcusnas: 3amonnenue aucta
pediekcuu B KOHIIE YpOKa
1.21. | Utorosas OCHOBHBIE TIOHATHS TEMBI | AHaIUmMUYecKds PU BHITTOTHEHUN
KOHTPOJIBHASE «Python st Data Science» | Tecta W 3amaHMs ~ WTOTOBOMU
paboTa KOHTPOJIBHON paboThI o
UCCIIEIOBAaHUIO  JlaTa ceTa ¢
uHpopManued 0  Mmaccaxupax
Turanuka
Ilpakmuyeckas TIpA BBIIOJTHEHUN
TeCTa 1O  pasleny, 3aJaHus
UTOTOBOW KOHTPOJIBHOM pabOTHI.
Pegnexcuenas: 3anonHenue mucra
pedaekcun B KOHIE YPOKa
2. MamuHHoe 00yueHue
2.1. [TOHATHE ¥ BUIBI HckyccTBeHHBIIH Ananumuueckas npu
MAIITHHHOTO WHTEIUIEKT, MOJXOJI, | CPAaBHUTEIHLHOM aHaIn3e
06y ueHHs OCHOBAHHBII Ha MPaBUJax, | MOAXOI0B: O0OYyYEHHE C yUUTElIeM

MaIInHHOE oOy4eHue,
ncropus passurus MU B
urpax, cepbl IpUMEHEHUS

MaIIMHHOTO oOy4deHus;
o0y4eHHEe C YYHUTENEeM,
oOydyeHue 0e3 y4HUTens,

3aa4ya perpecCuu, 3ajada

KIaccupukanum, — 3agava
KJIacTepH3allny, otbop
MaHHBIX  UII  MOJIENIH

MAaIIMHHOTO 00yUYeHHS

u oOyueHue Oe3 yuuTens; Mpu
OTBETax Ha  BOIPOCHI u
(dbpoHTAIBHOM 00CyXIeHUH
BOIIPOCOB I10 IIPE3EHTALIUN.
Ilpakmuyeckas TIpU BBIIOJIHEHUU
3aJJaHUN TPAKTUYECKON padoThI.
Kommynukayuonnas: oTBeTbl Ha
BOIIPOCHI YUUTENS, y4acTHE BO
(pOHTATBHOM OOCYXKIECHUU TIPH
BBITIOJIHEHUH 33IaHUM.
Pegnexcusnas: 3anoHeHUE ITUCTA
pedIiekcuu B KOHIIE YpOKa




22 AHaIH3 Mammnanoe oOydeHue c | Anarumuueckas: TIPA  TIOUCKE
BU3yaIIN3aLIAs yUUTEIEM, MAaIlllMHHOE | OTBETOB HAa BONPOCHI B  XOJIE
JIAHHBIX oOydeHue 0e3 yuuTens, | 00CyXKIeHus BBITIOJTHEHHOTO

3ajada PerpeccH, 3ajada | JOMAITHETOo 3aJ]aHus, npu
Kiaccu(UKauuy,  3a/1aya | BHIOJHEHUH 3aJaHui’
KJIaCTEepH3aIIHH; MPAaKTUYECKON paboTHI.
oubmuoreku pandas w | Ilpakmuueckas: npu 00CYXICHUN
matplotlib, YTEHHUE | BBIIOJHEHHOTO JIOMAIITHETO
TaOTMYHBIX JNAHHBIX, | 33JaHUs; 1pH  (POHTAIHHOM
CTaTUCTHYECKHUE orpoce " Oecene, npu
MOKa3aTeN, IOCTPOCHUE | BHIMOJIHECHUH 3aaHuil
JrarpaMmm MPAaKTUYECKON paboTHI.
KommyHnukayuonnas: OTBETHl Ha
BOIPOCHI yUYUTENs, y4acTHE BO
(bpoHTATBHOM OOCYXKICHHH TpHU
BBITOJIHCHUH 33]JTAaHHH.
Pegnexcusnas: 3anonnenue aucra
peduiekcuu B KOHIIE ypOKa

2.3, Bubimorexu MamunHoe oOyudeHue c | AHarumuueckas:  OTBETHl  Ha
MAIITHHHOTO yuuTeneM M 0e3 y4uTes, | BOMpPOChl (aHanu3 BOIPOCOB U
06y dCHHS ero NPEUMYIIECTBa, | IOUCK OTBETOB) (PPOHTAIBHOMN

MOCTAHOBKA LIEJIH U 3aj1a4, | Oecepl; aHamn3 rpaduKoB
aHaImn3 JIAHHBIX, | MOJICTIE MAIIMHHOTO OOydYeHUs
o0yyaroras U | IpU BBITIOTHEHHUH 3a/IaHUS
TpeHUpOBOYHAasl BeIOOpKH, | «IIpoGremsl B 0o0yuyeHuun
3ajaya perpeccui, 3ajaya | MOJEIIN.
knaccuukanuu, TectoBas | [lpakmuueckas. TIOUCK OTBETOB
u TPEHUPOBOYHAs | Ha BOIIPOCH! (PPOHTAIBHON Oece/ibl
BBIOOpKa, TepeoOydeHue, | ¥ BOPOCH! YUUTENS B XOJ€ YPOKa.
He1000y4eHue, Kommynuxayuonnas: ydactue BO
onTUMabHas MOJIelb, | (POHTATBLHOM Oecene o
Kpocc-Balu1alus; MaTepuaia MpeablaylIero ypoKa;
OonbmmoTeKa sklearn, | yuactue B 0OCYXIEHHH TpHU
9Tarbl HOCTPOECHUSI MOJIEH | BBITTOJIHEHUH 3a/1aHus B
MAIIMHHOTO OOyYeHHs Ha | MHKPOTPYIIIE o aHaIN3y
Python  (train_test_split, | rpadukoB MAalIHHHOTO
LogisticRegression,  fit, | oOy4eHus».
predict) Pedghnexcusnas: 3aIOTHCHHE
nucTa pedIeKCHU B KOHIIE YpOKa

2.4, JIvHeiiHas MOHATHE JTVHEUHOU | AHanumuyueckas: aHaIu3 pabOTHI

perpeccus perpeccuu, LeaeBas | MOJIEIM  JIMHEHHOM  pEerpeccuu
byHKIMA, JIuHEWHoe | (mogbop KO3 PHUIIMEHTOB
ypaBHEHHE, JTMHEWHOTO ypaBHEHHS c
TOMOCKEJAaCTUYHOCTb HECKOJIbKUMH  TIEPEMEHHBIMH);
JAHHBIX; TANbl CO3JaHMUs | aHANTU3 3aJad, NpPEICTaBICHHBIX
MOJIeTTN MAIlUHHOIO | yYUTeJeM, BbIOOp M3 HUX 3ajad
oOy4eHus, mon0op | perpeccuu; 3aJaHHe HA aHAIU3
KO3 PHUIIHEHTOB rpaMKoB U BBIOOP M3 HHUX TOTO,

JINHEHOTO YpaBHEHUSA

KOTOPBI COOTBETCTBYET MOJEIU

JIMHEWHON PErpeccur; aHalu3
TOYCUHBIX Tpaduka U BBIOOP
cpend HUX Habopa JTaHHBIX,




NOAXOAAIIMX  JUIsl  pEelIeHUs
3a7a4d  JIMHEHHOH  perpeccum;
CO3/IaHH€ MOJENIM MAaIIUHHOTO

oOydenus Ha Python.
Ilpakmuyeckasn: peuieHHE 3aaad
Ha BBIOOp (M3 MPEACTABICHHBIX
YUUTEIIEM 3a/1ay4) 3a/1a4
perpeccun; Ha BBIOOpP Habopa
JAHHBIX (mo rpadukam),
NOAXOMAUINX 7S pelIeHus
3aJjaud  JIMHEHHOM  perpeccuu;
pazbop  3aJayd  MAaIIMHHOTO
o0ydeHus

Kommynuxayuonnas: ydactue BO
(bpoHTaATHPHOM 00CYKICHUN
OCHOBHBIX BONpPOCHI TEMBI -
TUHEWHas (QYHKUIUS ¥ JUHEHHOEe
ypaBHEHHE, KOTOpBIE yKe
M3YJaIIUCh B KypCce MaTeMaTHKU;
oOCy>KJeHHe 3a/1a4 10 TpaduKaM.
Peghnexcusnasn: 3anonnenue mucta
peduiekcuu B KOHIIE ypOKa

25 Henuueiinbie Co3nanne, oOydeHue u | Anarumuueckas: CO3JIaHue
3aBUCHUMOCTH OLICHKA MOJENMN JUHEWHOW | MOJEIU JIMHEMHOM pEerpeccur Ha
perpeccur, BU3yaau3alus | OCHOBAaHWUU MPOCTOM TaOJIHIIBI C
JAHHBIX Ha Python; | nanHBIME 0 3apruiaTax
HETUHEWHBIH  (QYHKIMH, | COTPYAHUKOB, HAXOMSAIIUXCS Ha
rpaduxu GYHKIMIA; | pa3HBIX TOMKHOCTSAX; HAIMMCaHUE
MOJTMHOMHAJIBHOE KOJIa.
npeoOpa3oBaHue Ilpakmuueckas: pelieHue 3aaad
JINHEMHOMN perpeccuu Ha CO3JaHWE€ MOJENN JIMHEHHON
perpeccun, OTBEThl Ha BOIPOCHI
yuutens (MMOBTOPEHUE Marepualia
MaTEeMaTHKH); BBITIOJIHEHUE
3alaHisl  Ha  TIOJMHOMHUATBHYIO
perpeccuio, HamucaHue Koaa st
MpeCKa3aHusl 3HAYEHUs HOBOM
MOJIETIBIO ¥ TIOCTPOCHUE TPAPUKOB
WCXOJIHBIX TAaHHBIX W MOJICIIH.
Kommynuxayuonnas: ydactue BO
(bpoHTaTBLHOM 00CYyXIIeHUH,
OTBETHI HA BOIIPOCHI YUUTETISI.
Pegnexcusnas: 3anonnenue aucra
pedIiekcun B KOHIIE YpOKa
2.6. Knaccupukanms. Knaccudukanms, Ananumuyeckas: TIOUCK OTBETOB
JlorucTrueckas JIOTUCTHYECKAsl pEerpeccusi, | Ha MPOOJIEMHBIE BOMPOCHI U
perpeccus (2 JIMHEWHBIN pelIeHue 3a7a4; CaMOCTOSITEIbHOE
ypoKa) KJ1accuuKaTop, COCTAaBJICHHE MoOJeNn
THUTIEPIUIOCKOCTb, JIOTUCTUYECKOW PETpeccuu s
OuHapHas KJaccuuKaiys, | IpeAcKa3aHus BEPOATHOCTH B
MYJIbTHKJIACCOBAast ommxkarimuie 10 neT uimemMu4eckoi

KJIacCU(PUKALIHS;




JIMHENHOE ypaBHEHHE,
K02 PUIMEHTHI

JIMHEHHOTO ypaBHEHHS,
pacrojoxeHue TOYKH
OTHOCHUTEIIBHO  IIPSIMOMH,
OTCTYyH 00BEKTA; CO3JJaHHE,

oOydeHHe ¥  OICHKA
MOJIETH  JIOTUCTUYECKOM
perpeccun

Martpurna OIINOOK,
METPHUKH Ka4yecTBa
JIOTUCTUYECKOMN
perpeccuu, MOJIENb

JIOTUCTAYECKON PETpeccuu
Ha Python

0oJie3HM cepla Mo Pa3InYHbIM
MpHU3HAKaM

Ilpakmuyeckaa:  OTBETHI  Ha
BOMPOCHI,  MMOAOOpP  TPUMEPOB
3a/1a4 KJIacCU(UKAIINN; OTBETHI HAa
pOOJIEMHBICBOIIPOCH  TIPU
OOBSICHEHHH HOBOTO MaTepuaa;
peleHue 3a/1a4 Ha 3aKpeTUICHUE
HOBOTO Marepuajga IO TEME;
yJactre BO (PpOHTAIBHOU paboTe
Ha 3-e€M JTare MepBOro ypoKa;
CaMOCTOSITEIILHOE  COCTaBJICHHE
MOJIEJIN JIOTUCTUYECKOMN
perpeccuu (ypok 2)
Kommynukayuonnas: ydactue B
00CYXJICHUH TECTa U OCHOBHBIX
MOHSATHA  TEMBI; OTBETHI Ha
BOIIPOCHI YUUTEIIS;
Pegrexcuenas: 3anonuenue
nucTa pedIIeKCHU B KOHIIE YpOKa

27. JlepeBbsi Hepeso pewenuit, | Ananumuyeckas:
pewrernii. Yacts 1 | DICMCHTBI JIEPEBHEB: | MOMCK OTBETOB HA BOIIPOCHI
KOpEHb, JHCThS; TIIyOWHA | yUUTENs IPU 00CYKICHUH HOBOTO
nepeBa, KAIHBIA | TUIIA AITOPUTMA, IOMCK OTBETOB
AITOPUTM, aTpuOyT | Ha IPOOJIEMHBIE BOIIPOCHI U
pa3z0ueHus; SHTPOIHUS, | pEIICHUE 3a1a4
dbopmyna lllennona, | Ilpakmuueckas:
BEPOATHOCTh,  KPUTEPHI | caMoCTOsTeNbHAs paboTa ¢
JxuHn QITOPUTMOM JIEpEeBa PEIICHUA
Kommynurxayuonnas:
y4acTue BO (ppOHTaILHOM
0OCYKIICHHH.
Peghnexcuenas: 3anonnenue
TUCTa pedIeKCHH B KOHIIE YPOKa
28. CydaifHBbIi Tec JIEPEBO peuieHuit, | Ananumuyueckas:  QpoHTAIbHAS
aTpuOyTHI, pabora ¢ yuuTeneM Ha 2 dTare
3¢ EKTUBHOCTD ypoka
pazOuenusl, rryouHa | [lpakmuueckas: peanu3anus
JepeBa, HIes alropuTMa | caydaifHoro jeca Ha Python ¢
CIIy4aitHOTO neca, | nomonibio Random Forest,
TIPUHIIHIL Mynapoctu | napamerpsl Random Forest mst
TOJITIBI, CIIyYalHBIM  JieC | 3a/1a4 KiIacCu(UKaAIIU U
JUISL  pelIeHus  3aJlaydl | perpeccuu
KJ1accupuKaluu u | Kommynukayuonnasa: ydacTue B
perpeccun rpynmnoBoii pabore Ha 1 srtame

ypoka (OTBETBI Ha  BOIPOCHI
pedIeKCUBHOTO 3CCe), y4acTUe BO
(dbpoHTaNBHON paboTe Ha 2 JTame
ypoKa.

Pegnexcusnas: 3amonnenue aucra
pediekcuu B KOHIIE YpOKa




2.0. Knacrepusams MalMHHOE o0y4eHue 0e3 | Ananumuueckas: pelIeHUe 3a/1aun
yuuTens, Kiaccupukauus, | kjaacrepusauuu Ilpakmuueckas:
KJIaCTepH3alKs, ITOPUTM | PEUICHHUE 33/Ja4M KIACTEpU3aIHH,
K-cpennux, LEHTPOU]I, | BBINOJIHEHUE IPAKTUYECKOM
paccTosiHue MEXIy | paboThI.
TOUKaMH Kommynukayuonnas:
(bpoHTaNTEHOE 00CYXKICHHUE 3a1a91
KJIacTepU3allnHy, BBINOJIHEHHE
[IPaKTUYECKOU paboThI B
MHUKpPOI'pYIIIIE; OTBETHI Ha
BOTIPOCHI YUUTEIIS.
Pegnexcusnas: 3aI10JIHEHHE
nucTa pedIeKCHU B KOHIIE YPOKa
2.10. | Ipoexr. MamuMHHOe OoOy4eHue c | Anarumuyeckas: Tpu pa3padoOTKe
Ipecrasienne yuuTenem, 3ajjaya | MOJIEIM MAIIMHHOIO O0y4eHus
IPOEKTA KJaccu(puKanum, METPUKH | JUIs pemeHus 3a1a9n
OLIEHKHU KayecTBa | Kiaccu(puKauu
knaccuukanuu;  3tansl | [lpakmuueckas: IPU BBITIOJTHEHUH
pa3paboTku MOJIENIN | B KOMaH/e MPOEKTa [0 pa3paboTke
MAIIMHHOTO o0y4YeHusi, | MOJCNIM MAIIUHHOTO OOYYeHUs
aHaJM3 JaHHBIX, CO3/IaHUE | IS peLeHus 3aa4u
1 o0y4deHue MoJIeNH, KIaccu(ukanuu
oueHka 3¢pdextuBHOCTH | KOoMMyHuKkayuonuas: OTBETHl aH
paboThl MOETH Bonpockl yuutens (1 atan ypoka),
o0Cy>XJIeHle B KOMaH/IE B
nporiecce BHITOTHEHHS MTPOEKTa,
Pegnexcuenan: 3anonHenue
JUCTa peQIIeKCHH B KOHIIE YpOKa
2.11 | Ipoekt «OcHOBbI | MOHSTHE U BHbI Ananumuyeckaa: TpPU CO3AaHUU
MAIITUHHOTO MaIIMHHOTO O0yUYEeHHS, CHHKBEHHOB U BU3yaJbHOUN KapThI
06y UCHID TUHEHas perpeccus, 3HAHUI (0600meHue,
JIOTUCTUYECKAst pETPECCHUsl, | CUCTEMAaTH3AIHs)
JIEPEBbS PEILECHU, Ilpakmuueckass TpPU  CO3aHUU
CIIy4alHbIi Jiec, CUHKBENHOB M BU3yaJIbHON KapThl
KJIacTepH3allMs; MOHATHUS, | 3HAHUI.
M3Yy4YEeHHbIE B pa3jiene Kommynuxamusnas: obcyxnenue
«MarmHHOE 00yUYeHHEe» B XOJI€ BBINOJIHEHUS 3aJaHUN U
MIPe3CHTAIH pe3yIbTaToB
paboThl, OTBETHI HA BOIIPOCHI
Pegnexcusnas: 3aroJIHeHUe
JUCTa peduIeKCHH B KOHIIE YPOKa
2.12. | Utorosas MOHATHUS, W3YYCHHBIC B | AHAIUMUYECKAS: npu
IpoeKTHas paboTa | Pasaene «MaluHHOe | BBIOJIHEHUHM TecTa M 3aJaHus
oOydeHue» UTOTOBOW KOHTPOJIBHOW pabOTHI
Ha KJIaCCH(PUKAIIHIO alleTbCHHOB U
rpeundpyToB.
IIpakmuyeckas: Ipy BHIIOTHEHUN
TeCTa 10  pasleny, 3aJaHus
UTOTOBOM KOHTPOJIBHOM paboTHI.
Pegnexcuenas: 3anonHeHne
nucTa pedIeKCHU B KOHIIE YPOKa.
3. Heiipoceru. BBenenue




3.1. Bsenenue B HCKYCCTBEHHBIN HEUPOH, Ananumuveckas. aHaim3
HENUPOCETH nH(pOpMalMOHHAs OCHOBHBIX IIOHATHUN U IOAXOIOB;

MOJEJIb UCKYCCTBEHHOTO CPAaBHUTEIIbHBIN aHanu3
HEHPOHa, pa3IMYHBIX IOX0Jax K
MEKHEHUPOHHBIE CBSI3H, MOJEIIMPOBAHUIO
HEHPOHHAs CETbh, MHTEJIEKTYaJIbHOU
CTPYKTYPHBII OAXO[ K JEATEIbHOCTH; IIOUCK OTBETOB Ha
MOJIETTUPOBAHUIO IPOOJIEMHBIE BOIIPOCH! YUUTEIIS
HEHWPOHHBIX CETEM, Kommynuxayuonnas:
HEHPOKOMIIBIOTED, 00CyX/leHU€e MIOHATHH OTBETHI HA
IIEPCENTPOH, BOIIPOCHI YUMTEIISA, B TOM YHCIIE
IeHETUYECKUH allrOpUTM, | IpOOJIEMHBIE.
3BOJIFOIMOHHBIN TTOAXO/T Pegnexcuenas: 3anonuenue
K MOZEJIMPOBAHUIO nucTta peIeKCUU B KOHLE YpOKa
HEHWPOHHBIX CETEM,
KBa3MONOJIOTNYECKUI
OAXOM K
MOJIETIUPOBAHUIO
HEHUPOHHBIX CETEM,
MOJIEKYJIAPHBIN
KOMIIBIOTEP.

3.2. [Ipoekr HEHUPOHHBIE cetu, | Ananumuueckas. aHaIu3
CTPYKTYPHBIA TOAXOJ K | MOHSATUM; aKTyajlu3auus 3HAaHUU O
o0yueHMI0O HeWpoceTel, | MallMHHOM OOYYeHMH; pEelLIeHHE
MOJICIINPOBAaHNE YaCTHBIX  3aJa4 B paMKax
JIBYXCIIOMHOM HellpoceT | pa3paboTKu JBYXCIIOMHOU

HEHUPOCETH.

Ilpaxmuueckas: CO3JIaHUH
MOJEIN MHOT'OCJIOMHOH
HEUPOCETH.

Kommynuxayuonnas:
o0CyX/leHIe TIOHATHH, OTBETHI Ha
BOIIPOCHI YUHTEJIS.

OpraHu3anMoHHO-NEeJATOrHYecKHe YCJI0BHUS peajn3aluu Kypca

OcBoeHHME BceX TEM Kypca IMperoyiaraeT opraHuzaiuioo (GpoHTAIBHOU U
rpynnoBoil  pabore yuwammxcs. IIpeumyiiectBeHHO —(¢poHTanbHas padoTa
peanusyeTcs: Ha MepBOM 3Tare ypoKa — dTare MPOBEPKU BBHITOTHEHUS JOMAIITHETO
3aJaHUsl W aKTyalu3allid 3HaHWW, a TakKe Ha dTane 3aKperyieHWsl 3HaHWH.
['pynmoBass paboTa opraHU3yeTcss MPEUMYIIECTBEHHO Ha JTame 3aKperyICHHS
3HaHWW TIPH PEIICHWH 3a/laHui, B OTIENBHBIX CIydasx — Ha JTame MPOBEPKH
BBITIOJIHCHUS JJOMAIITHETO 33/IaHUs U aKTyaIn3alliy 3HaHui. MeTo bl TpoOIeMHO-
Pa3BUBAIOIIETO OOYUEHUS HCTIONIB3YIOTCS Ha 3TAIe U3JI0KEHHS HOBOTO COJEPKAaHUS
0 TEME U €ro 3aKperUIeHHW uYepe3 CHCTEMY MPOOJIEMHBIX BOMPOCOB MO TEME,
JOTIOTHUTENBHBIX ~ yTOUHSIOMMX  MPOOJEMHBIX  BOMPOCOB W BBINIOJTHECHHE
MpOOJIEeMHBIX 3alaHuid. JIOTIOTHUTENBHBIM METOAMYECKUM TOJXOJOM SIBIISICTCS
UCIIOJb30BAaHUE  MOJENHU  «IEPEBEPHYTOE  OOy4YeHHE», KOIJa  ydalluecs
CaMOCTOSITENIFHO U3Y4alOT TEOPETHYECKUN MaTepuai IoMa, a Ha YPOKE MPOXOAUT
ero oocyxaeHue B ¢popmate GpoHTaILHON Oecelbl U 3aKpeIJICHUE Yepe3 pPeIieHue



3ajad B MUKporpynmnax (1o 4-5 genoek). [lpu opraHuzanuu ypoka mo MoJeiu
«TepeBepHYyTOEC OO0y4YEHUE» PEKOMEHAYETCs TMPOBOAUTH TaKHE YpOoKa IBYM
YYUTEISIM, YTO 3HAYUTEIHHO MOBBICUT 3(()EKTHBHOCTh ypOKa, OCOOCHHO B YaCTH
00CYKJIeHHs yaeOHOTo MaTepraia, CaMOCTOSITEIbHO OCBOCHHOTO YUaIlTUMHKCS JOMa
C TIOMOIIBIO BHJICOYPOKOB. PexkomeHmyeTcsi, 4ToObl B OOCYXIECHUU MPUHSIIH
ydacTue BCE yJaruecs.

[Ipu QppoHTATFHOM BBIIOJHEHUH 3aJaHUS YUUTEII0 PEKOMEHIYETCS
BBITIOJIHATh 3aJjaHUE TMapajlIeTbHO C yYalUMHUCS, KOMMEHTHUPYS KaxXIbld IIar,
JIEMOHCTPHPYS CBOM 3KpaH yepe3 MPOEKTOp U 0OCYXAasi BHIMOJIHEHUE 3a/1aHus C
YYaLTIMHCS TOCPECTBOM YTOUYHSIOUINX BOIPOCOB.

B KOHIIe Ka)X/10r0 ypoKka MpOBOAUTCS 00A3aTenbHas pediekcus.

HUnpopmayuonnoe obecneuenue. B yaeOHO-METOANUECKUNA KOMIUIEKT BXOSIT
CJIEYIOIINE METOUIECKHIE U yueOHbIe MaTepUabl:

o Ilporpamma kypca «MckyccTBeHHOr0 UHTEIUIEKT» (0a30BbINA) IS

ctapieit mkossl (10-11 kmaccsr).

o Meroanueckue peKOMEHIAINUU JTsl YUUTEIIS.

o [lnanbI-clieHapuu ypOKOB.

o OmnopHble IpE3EHTALNH.

o Marepuanbl K mporpamMme, cojaepiKaliue 3aJlaHus IS IPaAaKTUYECKON U

CaMOCTOATEILHON paboThl 00YyYaArOITIXCS.
o PasnmaTounHslii MaTepuan U CCHUIKM Ha HEOOXOTUMBIC MPHIIOKEHUS IS
MPAKTHYECKHUX pabdoT, pa3MeIleHHbIC B TUTAHAX-CIICHAPHUSIX YPOKOB.

Jns peanuzanuu Kypca Ha OCHOBE MPOTPaMMbl HEOOXOIMMO HaTU4Ue
CIICIYIOIIUX MEXHUYECKUX CPEOCMS.

e KOMIIBIOTEPHOE paboyee MECTO YuUuTeNs, NOJKIIOYEHHOE K CeTH

Wutepner (Wi-Fi uinu mo xabesro),

e TPOEKUMOHHOE OOOpyJOBaHME WJIM HHTEpPAKTHUBHAs JOCKa C
BO3MOYKHOCTBIO JIEMOHCTPAIIUU MTPE3CHTALINN;

e KOMIBIOTEPHI WK HOYTOYKH, PACTIONOKEHHBIE B KOMIIBIOTEPHOM KJlacce,
I7le KaKIpl YYCHHK paboTaeT ¢ YCTPOHCTBOM JMOO WHIWBUIYaITHHO,
100 B Mapax;

e KOMITBIOTEPHI I HOYTOYKH KaK yJalIuXcs, Tak U YIUTEIIS JOJDKHBI OBITh
Ha ornepanroHHbIX cucteMax Windows;

e THUIIOBOE POrpaMMHOE obecrievyeHue, PUMEHSEMOE

001e00pa3oBaTeIbHBIMU OPraHU3aAIASIMH;

e HHTETPUPOBAHHAS cpena pa3paboTKu (IDE) TUTS SI3BIKA

nporpammupoBanus Python;

« Jupyter Notebooks — cpena paspabotkm, ams 3amycka (aiaoB u3

matepuanoB YMK ¢ komnbroTepa wim u3 00Ja4HOTO XpaHWIUIIA.
Texunuyeckue TpeboBanus k 110

1K nnm HOYTOYK Ha 6aze OC Windows, MacOS

Cucremusie TpeboBanus Windows Cucremusie TpeboBanust MacOS




OneparnrionHast cuctema Windows 7 wiu
BBIILIE

[Tpoueccop Intel® Core Duo nnu
aHajgoruuHeii ¢ yacroroit 1,5 I'T'y nnn
BBIIIIE

2/4 I'b onepaTUBHOM MaMATH JJII CUCTEM

Omneparmonnas cuctema MacOS X 10.10
WM BBIIIE

[Tporeccop Intel® Core Duo unun
aHaJaoruuHkbId ¢ yactoroii 1,5 I'T' mn
BBIIIIE

1,5 T'b oneparuBHoi mamsTu - [Ipomeccop

Intel® Core Duo min aHaIoru4Hbli ¢
gactorod 1,5 I'T'11 nim BeIIIE

noj ynpasienuem 32/64-6utnoit Windows

e 15I'b oneparuBHOM MaMsITH

e Pazpemienne skpana 1024X768 umu Gomble
e Hanmnuune WHTEPHET-COCTUHCHUS

e Heo0x01MMOo UCTIONB30BaTh aKTyallbHBIE BEPCHH OJTHOTO U3 CIEAYIONINX Opay3epoB:

Edge, Chrome, Safari, Firefox, Opera

@®opMbI aTTECTALMH

Bce paszenbl npennonaraioT BbIIOJHEHUE U 3aIIUTY MPOEKTOB. [IpoeKThI o
CBOEH NMIaKTUYECKOW CYUIHOCTH HalleJIeHbl Ha (OPMHUpPOBAHUE CHOCOOHOCTEM,
MO3BOJISAIOMUX 3(PPEKTUBHO AEUCTBOBaTh B pPEATbHOM >KU3HEHHON CHUTYyaluu.
OO6nagas ¥Mu, ydamuecs MOTYT aJalnTHPOBATHCS K M3MEHSIIOUIUMCS YCIOBHSM,
OpPUEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYAlUsIX, pa00TAaTh B KOMAH/JIE.

[Ipu pabote Hag NPOEKTOM MOSBISETCS HCKIIOUYUTEIbHAs BO3MOMXHOCTD
(GbOopMUPOBAHUA Yy yYalIUXCSd KOMIIETEHTHOCTU pa3pelieHust mpoosieM (IOCKOJIbKY
00s13aTebHBIM YCIIOBUEM pealM3allii METO/AAa IPOEKTOB B IIKOJIE SBISETCS
pelIeHre ydJaluMcs COOCTBEHHBIX MPOOJIEM CpPEICTBaAaMH MPOEKTa), a TaKKe
OCBOEHHE CIOCOOOB JESATEIBHOCTH, COCTABISIIOIIMX KOMMYHHMKAaTHUBHYIO H
UHPOPMAIMOHHYI0O  KOMIETeHTHOCTH. Ha  yrmyOneHHOM  ypoBHE — Kypca
IpelyCMOTPEHBI TPOEKTHBIE pabOThI Ha TeMbI «Pelienne 3agaun KiacCupuKaum,
«OCHOBBI MamMHHOTO 00yueHus», «Knactepuzauus paHsbix», «Co3gaHue
MHOTOCJIOMHON HeWpoceTh». TeMbl MPOEKTOB MOTYT OBITh YTOYHEHBI Ha
YCMOTPEHHUE YUUTEIIS U B 3aBUCUMOCTH OT MHTEPECOB YUEHUKOB.

[IpoeKThl SBISIIOTCA MEXIPEAMETHBIMU, B OTJIMYKME OT MOHOIIPOEKTOB,
YACTUYHO BBIMOJIHSAIOTCS BO BHEYPOUHOE BPEMS U MOl PYKOBOJCTBOM HECKOJIBKUX
CHEIUAINCTOB B PAa3IMYHBIX 00NacTsIX 3HaHUS. Takue MPOEKThl TPeOYIOT OYEHb
KBUTM(PUIIUPOBAHHON KOOPJIMHALMU CO CTOPOHBI CIELUUATUCTOB M CIIAXKEHHOU
paboThl MHOTUX TBOPYECKUX Tpymil. MexmnpeaMeTHbIe MPOEKTHl MOTYT ObITh Kak
HEOOJBIIMMH, 3aTParuBalONIMMK JABa-TPU IpEIMEeTa, TaK M HaMpaBICHHBIMH Ha
pellieHne JOCTAaTOYHO CJOXKHBIX MIpoOsieM, TpeOymomuX CoJep:KaTeIbHON
MHTErpallid MHOTMX 00JIacTel 3HAHMUS.
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