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OnoOpena pereHreM (eepanrbHOro YueOH0-METOIHIECKOro

o0beanHeHns Mo 00memMy 00pa3oBaHUIO
(ITpotokomn 5/21 ot 19.11.2021 1.)
IHosicHuTe IbHAA 3aNIMCKA

Oomas xapakrepucruka kKypca. Kypc «VckyccTBeHHBI MHTEIEKT (6a30BbIif
YPOBEHB)» ISl CpeaHEH IIKOIbI sBIISeTCS 0a30BbIM B 00mIeH mporpamme «VCcKycCTBEHHBIH
WHTEJUICKT» JUIsl 00111e00pa3oBaTeNbHBIX IIKOJ M TNpeAHa3HaueH s npernojaBanus B 10-11
KJaccax. DTOT KypcC HampaBlieH Ha MpPOJOJDKeHHE (HOPMUPOBAHMS 3HAHMNA YyYAIIMXCSl CTAPILUX
KJIACCOB O CHUCTEMax MCKYCCTBEHHOI'O MHTEIJICKTa KaK OJHOW M3 Hambolsiee MepCreKTUBHOU U
Ppa3BUBAIOIICHCS 00J1aCTe HAYYHOTO U TEXHOJIOTHIECKOTO 3HaHUS. VICKyCCTBEHHBIM HHTEIUICKT —
CTpaTeTUYeCKH Ba)XXHOE HalpaBjieHue, kotopoe B HammonampHO# mporpamme «lludpoBas
skoHOMHKa Poccuiickoit @eneparum» 0003HAUEHO B KAa4eCTBE OAHON M3 CKBO3HBIX IH(PPOBBIX
TEXHOJIOTHH, 00eCIeUnBaIONINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpacieil SKOHOMUKH H
couuanbHoi cdepsl. [Ipunaras B 2019 r. HanmonaneHas crpaterusi pa3BUTHs UCKYCCTBEHHOTO
WHTEJUIEKTAa CTaBUT 3a/laud COBEPILIECHCTBOBAHUSA CHCTEMBlI ITOATOTOBKHM KaJpOB B 3TOM
HAIpPaBJIEHUH, a TaKXKe Pa3pabOTKU U BHEIPEHHUS MOAYJEH MO MCKYCCTBEHHOMY MHTEJUIEKTY B
oOpa3oBaTeNbHBIE TPOTPaMMBI BCEX YPOBHEH, BKIoyas cpernHee obmiee oOpasoBanue. Ha
peluieHue JaHHOW 3aa4y U HallpaBJIeH HACTOSIIMM KypC.

CTpyKTypHO JaHHBIN KypcC BKIIIOUAET /IBa B3aUMOCBSI3aHHBIX MOJyJid (pa3zaena) MaccuBsl
B Python m Mamunnoe oOydenwme. IlepBbiii Momynb (pa3zen) CBs3aH C aKTyadu3amued u
JaNbHEHIIUM pa3BUTHEM 3HAaHUW W yMEHHUH 1O OCHOBaM IporpammupoBanusi Ha Python.
ChopmupoBanHble y yyamuxcs 3HaHMSA M yMEHHS MO 3TOMY MoOAynio (paszeny) OyayT B
JAIbHEWIIEM HCIOJIb30BaHbl MPH U3YYEHHUU BTOPOTO MOJIYJs (pasaena), OCBOCHHE KOTOPOIO
HAIpaBJIEHO Ha pa3BUTHE NPEJACTABICHUH O MHOrooOpasuu TMOAXOJ0B B pa3paboTke
UCKYCCTBEHHOT'O MHTEIJUIEKTa, UX BO3MOXKHOCTSIX U OrpaHHUYEHHSIX; HAa (pOpMUpOBaHHNE 3HAHHUH O
MaIIMHHOM OOYYEHHMH U YMEHHH MPOEKTUPOBAHMS U PEaTH3alMUA MOJICIM MAIIMHHOTO 00yUYCHHS
Ha Python. [Ipu uzydenun 3tux Moaysei (pa3aesoB) yqamuyecs He TOIbKO y3HAIOT O Crien(uKe
OCHOBHBIX 33/1a4 MalIMHHOTO OOy4YeHUs, HO M HayyaTcsl BBIBISATH U (POPMYIHPOBATH JaHHBIE
3aJa4d B COOTBETCTBUU C pEaIbHBIMU MOTPEOHOCTSMH B PA3IMUYHBIX chepax *KU3HH UYeJIOBEKa.
OrtoMy OyaeT crnocoOCTBOBaTh PELICHHWE NMPAaKTUKO-OPUEHTHPOBAHHBIX 3a7ady, B TOM YHCIE U
HEMOCPEJICTBEHHO CBA3aHHBIX CO MIKOJIBHOM KU3HBIO, C U3yUYEHUEM JPYTHX YUEOHBIX TUCIUIIIHH.
B xozne ocBoenust yueOGHOro MaTepuasa Kypca y ydamuxcsi popMHUpyeTcsl yCTOWYUBBIA HHTEPEC K
CHCTEeMaM HCKYCCTBEHHOT'O MHTEJUIEKTa U 3aKJIajbIBaeTCs 06a3a /Ui MPOJI0JDKCHUS UX U3yUCHHS B

paMKax BHEYPOUYHOH JAEATEIbHOCTH WM JOMOJHUTEIBHOTO 00pa3oBaHus, HIIM CaMOOOpa30BaHHS



B OTOM HalpaBJICHUH, HAIPUMEP, CAMOCTOSTEIBHOIO OCBOCHHUS Kypca C HCIHOJIb30BaHUEM
00pa30BaTeNbHBIX OHJIAH PECYPCOB.

Kypc «MckyccTBeHHBI UWHTEIUIEKT» (0a30BBI) HOCHUT MEXIUCHMIUIMHAPHBIN U
KOMIUIEKCHBIN XapakTep. C 01HOI CTOPOHBI, B HEM CUHTE3UPYIOTCS 3HAHUS U YMEHUSI yUalTuXcs,
MOJIyYeHHBIC MU Ha ypOKaxX MaTeMaTHKHU, MTHPOPMATUKH, (U3UKH, ONOJIOTHH (pelieHne 3a1a4 ¢
dusznyeckuM U/ UIu OUOIOTHYECKUM cojiepkaHueM). C Apyroil CTOPOHBI, B CTPYKTYpE 3TOTO
Kypca OTYETJIMBO BBIJCISAIOTCS M TEOpETHYEeCKas U MPAKTUYECKas COCTABIISIOIIME. YdJaluecs
3HAKOMATCA € 00JaCTSIMH MPUMEHEHUS U 0a30BBIMU MOHITUSIMU Kypca, a B X0/1€ TUAAKTHUYECKUX
UTP U BBINOJHEHUS MPAKTUYECKUX U MMPOEKTHBIX 3aJJaHHH MOTY4YaloT ONBIT aKTUBHOM, TBOPUECKOMN
WH/IMBUYaIbHOM, TPYIITIOBOM U KOJUIEKTUBHOM JAEATEIHHOCTH IO OCMBICIICHUIO KITFOUEBBIX 3a/1a4
MAIIMHHOTO OOYYEeHHsS M OCHOBHBIX MOJXOJOB B MPUMEHEHHHM MAIIUHHOTO OOyYeHUs I
CO3/IaHUSI UHTEJUIEKTYaIbHBIX CUCTEM.

Hear n 3anaun kypca «MckyccTBeHHbIH HMHTeLIEKT» (0a30BbIi). [[envio uzyuenus
kypca «VIcKycCTBEHHBIH MHTEIUIEKT» (0a30BBIN) SIBISETCS Pa3BUTHE y YYALIUXCS yCTOWYMBOTO
UHTEpeca K OCBOCHMIO JaHHOW oOjacTh 3HaHUH U (HOPMUpPOBAHME MPEICTABICHHUS O
MHOT000pa3uM MOJIX0J0B B pa3pabOTKe MCKYCCTBEHHOTO WMHTEIJIEKTa, 00 MX BO3MOMXHOCTAX U
OTPAaHWYEHUSAX, MPUOOpeTeHHe O0a30BBIX 3HAHWKW W YMEHHH B cdepax HAyKd O JaHHBIX,
MAIIMHHOTO OO0Yy4YeHHss M MHOrooOpasuu chep UX NPUMEHEHHUs, a Takxke (hopMupoBaHHE
U(pPOBOK TPAMOTHOCTH, pPa3BUTHE KOMIIETEHIMH B OOJIACTH HCKYCCTBEHHOT'O HHTEIJICKTA,
BOCTPEOOBAHHBIX HA OTEYECTBEHHOM PBhIHKE TPYJla C yUeTOM TUHAMUYHO pa3BHUBarolieics chepsl
NN. 3a0auu xypca: GopMUpOBaHHE Yy yUalTUXCS MPEICTABICHUH O MHOTOOOpA3WH MOIX0I0B B
pa3paboTKe MCKYyCCTBEHHOI'O HHTEIUIEKTa, MX BO3MOXHOCTSIX M OrpaHHuYeHUsX (0OydeHue c
yuuteneMm, oOyueHue Oe3 yuuTens, HEHpOCeTH); O MAIIMHHOM OOyueHHH, cdepax ero
MPUMEHEHHUS;, MpuoOpeTeHne ymeHud mo pemenuto 3amad MO (perpeccus, kinaccudukanms,
KJIacTepu3alysl), aHAIM3y JaHHBIX W BHU3yaiu3anuu (Ha si3blke mporpamMmupoBanusi Python c
ucnonb3oBanuem Oubnuorek Pandas, Matplotlib, NumPy, Seaborn); ymenuii npoektupoBaTh u
peanu30BBIBaTh MOJAETH MALIMHHOTO OOYYEHHUS; pPa3BUTHE KOMMYHHMKAIIMOHHBIX HaBBIKOB,
yMEHH paboThl B KOMaHe, CAaMOCTOSITEIbHON pabOThl U OpPraHU3aIMOHHOMN KYJIBTYpPHI.

HeneBas aynuropus. Yuamuecs 10-11 kiaccoB 001eo0pa3zoBaTeIbHBIX KO,

Mecto kypca «McKyccTBeHHbIN HMHTE/IEKT» (0a30BbIii) B yyeOHOM miaHe. Kypc
«MckyccTBeHHBIH MHTEIIEKT» (0a30BbIN) MOKET OBITH BCTPOEH BO BHEYPOUHYIO JIESTEIBHOCTD.
Ypoxku o nepomy moaynio (pasaeny) «Maccusbl B Python» MoOryT ObITh BCTPOCHBI B YPOUHYIO
JeSTeNIbHOCTD, €CITU COXpaHsIeTCs MPEeEeMCTBEHHOCTh JIMHUU S3bIKa MporpamMMupoBanus Python ¢
OCHOBHOI1 IITKOJIOH, BTOpO# MOyJIb (pa3nen) « MammHHOe 00ydeHUE» MOKET OBITh TIEpEeHECEH Ha

BHCYPOUHYIO OCATCIIBHOCTD. B 3aBucMMOCTH OT BO3MOXKHOCTEH opraHu3alnvi BHCYpPOUYHaA



JEATEIBbHOCTh MOYKET OCYILECTBIIATHCS 10 PAa3IMYHBIM CXEMaM, B TOM YHCJIE HEMOCPEICTBEHHO B
OJTHOW 00pa30BaTeNbHOM OpraHu3allMd WM COBMECTHO C JpYrMMH 00pa30BaTeIbHBIMU

OopraHu3alusaIMU U YUPCIKIACHUAMU JOIMOJIHUTCIIBHOTO 06pa303aHI/1;1 I[eTeﬁ.

[{eHHOCTHBIC OPUEHTHUPBI CoAePKAHUSA Kypca « MCKYCCTBEHHBIH HHTEJICKT
(0a30BbIi)

TexHoI0rnM UCKYCCTBEHHOT'O MHTEIIEKTa POYHO BOIILIM B HAILY )KU3Hb U OYEBHUIHO, YTO
C TCUYCHUCM BpPCMCHH CTCICHb OJOTOr0 IMMPOHUKHOBCHUSA 6y,Z[GT JIMIIb  YBCIIMYUBATLCH.
Hcnonb3oBanue HHTCPHCT-IIOMCKA, TOJIOCOBLIX IMOMOIIHUKOB, CCPBUCOB pPACIIO3HABAHUA
M300pakKeHUM, OHJIAMH UTP SBIISACTCS YaCThIO HAIEH MOBCEMECTHOM JCHCTBUTEIBLHOCTH. 3a1a4a
COCTOMT B TOM, YTOOBI TOMOYb yUalleMyCs 3aHSATh [0 OTHOIICHUIO K 3TUM TEXHOJIOTHSIM MO3UIUIO
HC MMaCCUBHOTI'O MOJIB30BATECJIA, @ AKTUBHOT'O TBOPIA U CO3AATCJIA, HOHUMAIOIICTO CYTh TEXHOJIOTUH
HCKYCCTBCHHOI'O HHTCIIJICKTA U CHOCO6HOFO COo3aaBaTb CBOW, OPUTHMHAJIBHBIC PCUHICHUA.
OdeBHIHO, UTO YK€ B OnrpKaiiiemM OyIyIeM OoT TOro, HaCKOJIbKO TPaMOTHO BBITYCKHHUK IIKOJIbI
CMOKET KOHCTPYHUPOBATh COOCTBEHHYIO Cpey JKU3HH U TPO(ECCUOHATIEHOM 1eATEeIbHOCTH, B TOM
YUCJIC, UHTCTPpUPYSA B HEC TCXHOJIOTHMU HCKYCCTBCHHOI'O HWHTCIIJICKTA, 6y,Z[GT 3aBUCETH €TI0
YCHENHOCTh U KOHKYPEHTOCIOCOOHOCTh. [l03TOMY CTONh BaXXHO OCBOCHHME TEXHOJIOTHIA
MCKYCCTBEHHOI'O MHTEIJIEKTa, XOTs Obl U Ha 6a30BOM yYpOBHE.

Kypc «H ckyccTBeHHBIM HWHTEUICKT» (0a30BbI)» OpPraHUYHO HWHTETPUPYETCS C
npeaMeTaMH, KOTOpbIE H3Y4YalOTCsl YYallUMHCA CcTapuieid MKoibsl. EcrecTBeHHBIM 00pa3zom
BBITJISIIUT UHTETPALNS C TUCHUTUTMHAMHY TMPEAMETHON 00macTu «MareMaTiuka U HHQOpPMATHKa.
Pa3BuTHe 1OrMueckoro u alropuTMUYECKOr0 MBIIUICHHSI, OCYIIECTBIsIEMOE HA YPOKaxX M0 3TUM
TUCIUILIMHAM, CITYXKUT 3aa4ue (OpMUPOBAHUS IIPOUYHOM 0a3bl, HA KOTOPOI! B albHEHILIEM MOXKET

MPOUCXOAUTH CTAHOBJICHUC CIICHIUATIUCTA IO UICKYCCTBCHHOMY MHTCIIJICKTY.

IInanupyembie pe3yJabTaThl 0CBOCHUS Y4eOHOI0 Kypca

[MpenogaBanue kypca «VckyccTBeHHBIH WHTEIEKT» (0a30BBIN) HampaBiIeHO Ha

AOCTHUIKCHUC TPEX I'PYIII PE3YJIbTATOB - IMYHOCTHBIX, MCTAIIPCAMCTHBIX U TPCAMCTHBIX.

1-s1 rpynimna: 1.1. dopmupoBaHHe y y4anierocst MHPOBO33pPEHHS,
JUYHOCTHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
pe3yabTaThl o01iecTna.

1.2. ®opMupoBaHue y y4alerocss MHTepeca K JOCTUKEHUSIM HayKd

M TEXHOJOTHH B 00J1aCTH HNCKYCCTBECHHOI'O HHTCIIJICKTA




1.3. ®opmMupoBaHHE Yy y4YalIerocs yCTaHOBKH HA OCMBICIEHHOE U
0e30macHOe B3aMMOJCHCTBHE C TEXHOJOTUSAMH M yCTPOHCTBAaMH,
pCaIn30BaHHBIMU Ha OCHOBC MMPUHIIHUIIOB HCKYCCTBCHHOI'O
MHTEJJIEKTA.

1.4. TlpuoOpeTeHue  OmbITa  TBOPYECKOHW  JCATEIHHOCTH,
OIMPAIOLIEHCS HAa UCIIOIH30BAHNE COBPEMEHHBIX HH(POPMAIIMOHHBIX
TGXHOHOFHﬁ, B TOM YHUCJIC UICKYCCTBCHHOI'O MHTCJJICKTA.

1.5. ®opMupoBaHME y yHalIerocsi yCTAaHOBKM HAa COTPYAHUYECTBO U
KOMaHIHYI0  paboTy Tpu  pElIeHUH  HUCCIIEOBATEIbCKUX,

poOJIEMHBIX U H300peTaTeIbCKUX 3ajay.

2-51 rpyImnmna:
METaIpeIMETHbIE

pe3ynbTaThbl

ITo3naBartenbHbIe YY/I:

2.1. Ymenme paborate ¢ wuHbOpMAIKEH, aHATU3UPOBATH U
CTPYKTYypUpOBaTh MOJyYEHHbIE 3HAHUS M CHUHTE3UPOBATH HOBBHIE,
YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBS3H.

2.2. YMeHus OOBSCHSTH SIBJICHUS, TIPOIECCHI, CBSI3M U OTHOIIICHUS,
BBISIBJIIEMbIE B XOJE II03HABAaTEIbHOM U UCCIEI0BATEIbCKOU
NeSITeIbHOCTH.

2.3. YMeHue Aenath BbIBOALI Ha OCHOBE KPUTHYECKOTO aHAIM3a
pa3HBIX TOYEK 3pEHHS, TOATBEPXKIaTh MUX COOCTBEHHOMH
apryMeHTaluen Ui CaMOCTOATENIbHO MOJIyYeHHBIMH JIaHHBIMU.
2.4. YMeHue aHaTu3upoBaTh/pedIeKCUpOBaTh OMBIT UCCIICTOBAHUS
(TEOPETUYECKOTO, AMIUPUYECKOTO) HA OCHOBE TNPEIJIOKEHHOU
CUTYaIlUH, OCTABJICHHOM 1EJIH;

2.5. YMeHHe CTpOUTh pacCyXJI€HHE Ha OCHOBE CpaBHEHUS
MPEIMETOB U SIBIICHUH.

PeryasituBubie YY/I:

2.6. YMeHne 0O0OCHOBBIBATH IIETIEBBIE OPUEHTUPHI U MPHOPHUTETHI
CCBUIKAaMU Ha IIEHHOCTH, yKa3bIBasi U 00OCHOBBIBAS JIOTHKY.

2.7. YMeHue miaHupoBaTh HEOOXOIUMBIC ICUCTBHUS B COOTBETCTBUH
C yueOHOM M TTO3HABATEIIPHON 3a/1aueil M COCTaBIATh aJTOPUTM HX
BBITIOJIHEHHUSL.

2.8. YMeHue ONUChIBaTh CBOM OIBIT, OPOPMIISISL €r0 I Tepeaadn
JOPYTUM JIIOJSIM B BUJI€ TEXHOJIOTUU PEIICHUS MPAaKTUYECKUX 3a]au

OIMpPEACIICHHOIO Kjacca.




2.9. VYmenue BHIOMpAaTh W3 TPEIJIOKCHHBIX BApPUAHTOB U
CaMOCTOSITEILHO ~ MCKaTh  CPEICTBA/pecypchbl Ui  PEIICHUS
3a[1a4n/IOCTHKEHUS  LeN B XOJEe  HCCIEI0BaTeIbCKOM
NeSITeNIbHOCTH.

2.10. YMeHne npuHUMAaTh pelieHre B UTPOBOM M yUeOHOM CUTYyalluu
Y HECTH 3a HETO OTBETCTBEHHOCTb.

KommyHnukatuBublie YV

2.11. YMeHue B3auMoJeiCTBOBaTh B KOMaH/€, YMEHUEM BCTYNaTh B
JIAJIOT U BECTH €TO0.

2.12 YmeHnue cobmoaaTe HOPMBI IyOJIUYHON peyH,

periiaMeHT B MOHOJIOT€ M JHCKYCCMM B COOTBETCTBUU C
KOMMYHUKATHBHOM 3a/1aueid.

2.13. YMmeHue onpenensiTh CBOM JCUCTBUA U JICUCTBUS NMApTHEPOB
JUTSI TPOAYKTUBHON KOMMYHUKAIIUH.

2.14. YMeHue mnpuUXOIUTh K KOHCEHCYCYy B JUCKYCCHHU WJIH

KOMaHJTHOH paboTe.

3-s rpynma.
[IpenmeTrHbie

pe3yJbTaThl

3.1. Hmerp mpeacTaBieHUS O MHOrooOpa3WM TMOJIXOJI0B B
pa3paboTKe HCKYCCTBEHHOTO HWHTEIJIEKTa, X BO3MOXHOCTAX U
OTPaHUYEHUSX; 0 MAITUHHOM O0yUYeHUH U cdepax ero MPUMEHEHNUS,
3.2. YMeTh OOBSACHATH pa3HUILy MEXKIy MAIIMHHBIM OOYYEHHEM C
yuuTeneM u 6e3 yuuTens.

3.3. BesBisiTh U popMyNIMpOBaTH 3a7a4d MAIIMHHOTO OOYy4YeHUS
JUIST Pa3iUYHBIX CcQep XKU3HM YeIOBEKa M B COOTBETCTBUHU C
pEeaTbHBIMU TTOTPEOHOCTSIMH.

3.4. ImeTh mipeicTaBlICHHs O CO3JJaHUN MOJIENN Kilaccu(ukanum Ha
cepBuce Teachable Machine.

3.5. meTh mpencTaBiieHUs] 0 HETOOOYUYCHHBIX M MepeoO0yUYeHHBIX
MOJIETISIX MAIIMHHOTO OOYYEHHUS, YMETh BBISBISATH MPOOJIEMBI IO
XapaKTEepHbIM TpPU3HAKaM © 3HATh CIOCOOBI  OOpBHOBI ¢
nepeoOydeHrueM U HEJ000yUeHUEeM MOJICIICH.

3.6. ITomy4nTh NpakTUYECKUI ONBIT TECTUPOBAHMSI TOTOBOM MOJIENH
MAIIMHHOTO O0yYCHHS

3.7. WNmerp mpencraBlieHHs] O CYIIHOCTH pabOTBHl MOACIH

JIOTHCTHYSCKOM PErpeCCu U BO3MOXKXHOCTAX €€ IMPUMCHCHUA JIA




KJ1accupukanuu 0ObEKTOB; 00 MCIOJIb30BAHUHU JCPEBHEB PEIICHUN
B MallIMHHOM OOyYeHUH.

3.8. YMeTh co3maBaTh MOJENH JIMHEHHON perpeccun Ha Python c
nmoMoIpio 6udaroTek pandas, numpy u sklearn

3.9. YMeTh MpOoeKTHUpOBaTh U PEATU30BBIBATh MOJIECTN MAIIMHHOTO
oOyuyenus Ha Python ¢ momompi0 HHCTPYMEHTOB OMOIMOTEKH

sklearn

Mecto kypca « AcKycCTBEHHBIN HHTEIEKT» (0230Bblii) B y4eOHOM IIaHe
VYpoku kypca «IcKycCTBEHHBIN HHTEIIEKT» (0a30BbIi) MOTYT IPOBOAUTHCS KaK B PAMKaX
BHEYPOUHOH NEATETLHOCTH. YPOKH 1o mepBomy pazzaeny (Python) moryT ObITh BCTpOEHBI B
YPOUHYIO JEeSITeIbHOCTb, €CIIM COXPAaHSIETCS MPEEeMCTBEHHOCTh JIMHUU SI3bIKa MPOTPaMMHUPOBaHUS
Python ¢ ocHOBHOI#1 1IKOI0#, BTOPOii pazaen (MammrHHOe 00y4eHue) MOXKET OBITh IIepeHeceH Ha

BHEYPOUHYIO JEATEIbHOCTD.



Y4yeOHO-TEeMATHYECKHNH TIJIAH

10 kaacc
Ne .. Ha3zBanmue pa3nesna/TeMbl KoanuyecTBO Yyacon
Oowmee Teopus IIpakTuka

1. OCcHOBBI A3bIKA 16 1.5 6,5
nporpammupoBanusi Python

1.1. OTranbl  pelieHus 3aJayd  Ha 2 0,5 0,5
KOMIIbIOTEPE

1.2. Pemienue 3a1ad Ha KOMIIbIOTEpE 2 1

1.3. Onnomepnbie MaccuBbl B Python - 2 0,5 0,5
crucku. Co3gaHue CHUCKOB U
BBIBO/I 2JIEMEHTOB

1.4. HccnenoBanue u  reHepanus 2 1
CIIUCKOB. Bwruncienue CcyMmbl
AJIEMEHTOB CIUCKa

L.5. CnoBapu u ux onucanue. [lonck 2 0,5 0,5
10 CJIOBApPIO

1.6. [TepebGop »eMEeHTOB clioBapst 2 1

1.7. Pemenue 3a1a4 C 2 1
HCIIOJIb30BAHHEM  CIIHCKOB |
cioBapei

1.8. [ToBropenne. HWroromass pabora 2 1
"Maccussl B Python"

2. MamnHHOe 00y4YeHue 18 5 5

2.1. IlonsTne W BUABI MAIIMHHOI'O 1 0,5 0,5
o0y4JeHus

2.2. AHanu3 U BU3yaJu3alus TaHHBIX 1 0,5 0,5

2.3. bubnunorexu MAIIMHHOI'O 2 0,5 0,5
o0y4JeHus

2.4. Jluneitnas perpeccus 2 0,5 0,5

2.5. Henuneiinpie 3aBUCUMOCTH 2 0,5 0,5

2.6. Knaccudukanus. Jlorucruueckas 2 0,5 0,5
perpeccust

2.7. Knaccudpukanus. Jloructuaeckas 2 0,5 0,5
perpeccust

2.8. HepeBps pemenuit. Yacts | 2 1

2.9. JlepeBbs pemiennid. YacTs 2 2 0,5 0,5

2.10. [IpoekTt «Pemenne 3aJa4u 2 1
KJIAaCCH(PUKAIIANY
HUTOI'O 34 6,5 11,5




11 kaacce

Ne 1.1 Ha3zBanmue pa3nesna/TeMbl KoandyecTBo yacosB
Oowmee Teopus IIpakTuka

1. OcHOBBI A3BIKA 32 1,5 6,5
nporpammupoBanus Python

1.1. OTanbl penieHus 3aJadyd  Ha 4 0,5 0,5
KOMIIBIOTEPE

1.2. Pemienue 3a1ad Ha KOMIIbIOTEpE 4 1

1.3. Onnomepnsle MaccuBbl B Python - 4 0,5 0,5
cnucku. Co3laHue CIOUCKOB U
BBIBO/I 3JIEMEHTOB

1.4. HccnenoBanue u  reHepanus 4 1
CIIUCKOB. BplumcieHue Ccymmbl
9JIEMEHTOB CIHCKA

1.5. CnoBapu u ux onucanue. [louck 4 0,5 0,5
0 CJIOBApPIO

1.6. [TepebGop »eMEeHTOB cliOBapst 4 1

1.7. Pemenue 3a7a4 c 4 1
UCIIOJIb30BAaHUEM  CIHCKOB U
cloBapei

1.8. [ToBTopenue. Hroromas pabota 4 1
"Maccussl B Python"

2. MammnHHOe 00yueHHne 36 5 5

2.1. IlonsiTie W BHABI MAIIMHHOIO 2 0,5 0,5
o0y4eHus

2.2. AHanu3 ¥ BU3yalln3alus JaHHBIX 2 0,5 0,5

2.3. bubnuorexu MaITuHHOTO 4 0,5 0,5
o0y4JeHus

2.4. JInnelinas perpeccus 4 0,5 0,5

2.5. HenuHeliHble 3aBUCHMOCTH 4 0,5 0,5

2.6. Knaccudpukanus. Jlorucruueckas 4 0,5 0,5
perpeccust

2.7. Knaccudpukanus. Jloructuaeckas 4 0,5 0,5
perpeccust

2.8. HepeBps pemenuit. Yacts | 4 1

2.9. JlepeBbs pemiennid. YacTs 2 4 0,5 0,5

2.10. [IpoekTt «Pemenne 3aJa4u 4 1
KJ1accuukammmy
UTOIr O 68 6,5 11,5




Conep:xanue Kypca

Monyas (pa3aen) 1. Maccussi B Python.

Tewma 1.1. Dramnbl penieHus 3a1a4u Ha KoMmrbioTepe. JIMHEHHBIN anroputM, OJI0K-cxeMa.
MaremaTruueckue onepaTopsl, orepaTop npucBanBanus, GpyHkuuu print(), input(), float(). Drams
peleH s 3a1a4 Ha KOMITbIoTepe. Moienb, alropuT™, popMaiu3amnus, JMHEHHbBIN 1
Pa3BETBIIAIONIUIICS aIrOPUTMBI. Y CIIOBHBIN onepaTop B Python, moiHbIi 1 HETTONHBINA yCIOBHBIE
OTepaTopBhl.

Tewma 1.2. Pemenue 3ama4y Ha kommnbloTepe. [loBTOpeHne OCHOBHBIX 0a30BBIX MMOHATHMA
Python, u3yuyeHHbIx panee.

Tema 1.3. Onaomepubie MaccuBbl B Python - ciricku. Co3gaHne CIUCKOB M BBIBOJ
aneMeHToB. CIIMCOK, MacCUB, 3JIEMEHTHI CIMCKA, MHJIEKC JIEMEHTa cricka. Meroas! .append u
.sort, MOJIOKHUTENbHBIE U OTPHUIATEIbHBIE HHICKCHI, CPE3bI.

Tema 1.4. UccrnenoBanue u reHepaiys CIMCKoB. BoluncieHue CyMMBbI 3J1EMEHTOB
cniucka. Meronas! .append u .sort, pyHkiuu min(), max() u meton .count. CyMMupoBaHUE
3JIEMEHTOB CIHCKA, LIUKJI C 33JJaHHBIM YHCIIOM MMOBTOpeHui, oneparop for. ['eHepanus cnucka,
oneparopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. Ilouck no ciosapro. Cnucku, reHepanus CIucKoB,
CYMMHPOBAHHE JIEMEHTOB cucKa, QyHKIus len(), cinoxenne cnuckoB. CIoBapu, 3JIEMEHTHI
CJIOBapsi, KJIIOY U 3Ha4eHHE, BBIBOJI 2JIEMEHTOB CJIOBapsl, IOUCK 3JIEMEHTOB B CIIOBape.

Tewma 1.6. Ilepebop smeMenToB cioBapsi. CiioBaph, CIIUCOK, onepatopsl for u if, amemMenT
cJIoBapsi, KJIto4, 3Ha4eHue, nepedop cioBaps 1o Kiodyam, epedop cioBaps o 3HaAUCHUSIM,
metonsl .keys, .values, .items, onepatopsl for u if.

Tema 1.7. Pemenue 3a1a4 ¢ UCMOJIB30BaHUEM CITUCKOB U cioBapeit. Cucok, cpes,
MOJIOKUTEbHAS U OTpULIATENIbHASA MHEKCAIUs JIEMEHTOB criucka, metof .append. ['enepanus
criicka, ornepatopsl for u if. CrioBaps, 3JIeMEHTHI CIOBapsI, KJIIFOYH W 3HAYCHUS, BJIOYKEHHBIE
CJIOBapH, METO/I .items.

Tema 1.8. IToBropenue. Utorosas pabora «Maccussl B Pythony». OcHOBHBIE TOHATHS
MOJyJis 1: CIIMCKU U CIIOBApU».

Monayasb (pa3aea) 2. MammHHOe 00y4YeHue.

Tema 2.1. IloHsTHE ¥ BUABI MAITMHHOTO 00y4eHus. VICKyCCTBEHHBIN MHTEIJIEKT, OIXO/,
OCHOBAHHBIN Ha MpaBWIax, MaMHHOE 00y4enue. Vctopus paszsutus MU B urpax, cepsr
MPUMEHEHHUS MaIIMHHOTO 00y4ueHuss. O0yueHue ¢ yuureneM, oOydueHue 0e3 yuuTes, 3aaaqa
perpeccui, 3a1a4a Kinaccudukaimm, 3a1aya KjiacTepusaliu, 0T00p JaHHBIX ISl MOAETN

MAIIMHHOTO 00yYeHHUSI.



Tema 2.2. Ananu3 u BU3yanu3anus JaHHBIX. MalmHHOe 00yYeHHUE C YUUTENEM,
MalmHHOEe 00ydeHue 6e3 yuutens. 3aaya perpeccu, 3ajada KiacCupuKalmy, 3a1a4da
kiacrepuzauuu. bubanorexku pandas u matplotlib, yreHne TaGIMYHBIX JAHHBIX, CTATUCTHYECKUE
MOKa3aTeNH, TOCTPOCHUE AUATPAMM.

Tewma 2.3. bubanorexn MarmmHHOTO 00y4YeHUs1. MamnHHOe 00y4YeHHE C YIUTENeM 1 0e3
yuuTens, ero npeumyiiectsa. [loctanoBKa ey U 3a7a4, aHaIu3 JaHHBIX, 00yJaromas u
TPEHUPOBOYHAs BEIOOPKH, 3ajlaua pErpeccuy, 3a1aua Kiaccu(ruKaluu, TeCTOBas 1
TPEHUPOBOYHAs BEIOOPKA, MepeodydeHue, HeT000yueHne, ONTUMAaIbHAs MOJIEh, KPOCC-
Banuaamnus. bubnuoreka sklearn, sTambl mocTpoeHUsT MOIENTM MalTMHHOTO 00y4eHust Ha Python.

Tema 2.4. JIuneitnas perpeccus. [lonstue nuHeWHOM perpeccu, renesas QyHKIus,
JMHENHOE ypaBHEHUE, TOMOCKEIACTUUHOCTh JaHHbIX. CO3/1aHNe MOJIENH JIMHEHHON perpeccun
Ha Python ¢ momomsto 6ubamorex pandas, numpy u sklearn.

Tewma 2.5. Henuneitasie 3aBucumoctd. Co3nanne, 00ydeHue 1 OICHKa MOICIN JTMHEHHOM
perpeccun. Busyanuszanus nannsix Ha Python. Henuneitnsiit gynkunu, rpadpuku GyHKINHA.
[NonmuHoMuaneHOE IpeoOpa3oBaHUe TUHEHHON PETrPECCHH.

Tewma 2.6. Knaccuduxanus. Jloructuueckas perpeccus. Kimaccudukarus, JoructTuaeckas
perpeccusi, TMHEWHBIN Ki1acCu()UKaTOp, THIIEPIUIOCKOCTh, OMHApHAs KiIacCUu(UKaIUs,
MYJIbTHKJIAcCOBas Kiaccudukanus. JInneitHoe ypaBHeHue, KO3 UIHMESHTH JIMHEHHOTO
YpaBHEHHSI, PACIIOJIOKEHUE TOYKH OTHOCUTEIBHO MPSAMOM, OTCTYN 0ObekTa. Co3zaHue,
oOydeHre U OLlEHKa MOJIEIIH JIOTUCTUYECKOU PErpecChu.

Tewma 2.7. Knaccuduxanus. Jloructuueckas perpeccus. Marpuiia ommuOoK, METPUKH
KauyecTBa JIOTUCTUIECKON Perpeccuu, MOJIEb JIOTUCTUYECKON perpeccun Ha Python.

Tema 2.8. JlepeBbs pewmenuii. Yacts 1. JlepeBo peleHuil, 37€MEHTHI 1€pEBLEB: KOPEHb,
JIUCThS;, TTyOWHA JIepeBa, KaIHbIi aITOPUTM, aTpUOYT pa3OnueHus ; SHTponus, GopMmya
[llenHOHA, BEpOATHOCTH, KpUTepuid JI>KuHM.

Tema 2.9. JlepeBbst pemienuii. Yacts 2. MeToabl perieHus mpooaemMsl epeo0ydeHus
nepeBbeB. Monenu aepeBa pemeHuid. Peanuzanus nepesa penienus Ha Python.

Tewma 2.10. IIpoekt «Pemenue 3anaun knaccudukanum». MammaHOE 00yUeHUE C
yuuTesneMm, 3ajava kiaccudukanuu. MeTpuku OolleHKH KadecTBa KilacCu(UKaIUU. JTaIbl
pa3paboTKu MOJIETM MAIIMHHOTO OOYYEeHMsI, aHAIN3 TaHHBIX, CO3/IaHNEe U O0YUYCHHE MOICIH,

orieHka 3(pPeKTUBHOCTU PAOOTHI MOJICIIH.



TemaTuyeckoe NIIAHUPOBAHUE ¢ ONpe/e/ieHHEM OCHOBHBIX BUI0B Y4eOHOI

JCHATCJIbHOCTH
HauMeHoBaHue Kparkoe copep:xanue Buabi yueoOHoii
TEMbI JEATCJIbHOCTH
1. Python
1.1. | DOransl pemenus | JIuHeHHbIH anroputm, 6JI0K- Ananumuueckas: aHaIu3
3a/1a9mn Ha | cCXeMma, MaTeMaTHYeCKUe JIBUKCHHUS 0eCIUIOTHOTO
KOMIIBIOTEPE orepaTophl, ONEepaTop aBTOMOOWIIS; aHaIu3
npucBauBaHusl, GyHKINN aIropuT™Ma JIBUKCHHUSI
print(), input(), float();>Tamnsr OCCIMIIOTHOTO  aBTOMOOWIIS,
pelIeHus 3a/1a4 Ha aHAJIM3  JTAlloOB  PEIIeHUs
KOMIIBIOTEPE, MOJIENb, 3a1a4n Ha JBUKECHHE
QITOPUTM, (pOpMaTH3AIHA, OECITUIIOTHOTO aBTOMOOMJIS.
JIVMHEWHBIN U Kommynuxkayuonnas: oTBeThI
Pa3BETBISIONINIACS AITOPUTMBI, | HA BOMPOCHl YUUTENsI, B TOM
yCIOBHBIN oniepatop B Python, quUCIIe npoOJIeMHBIE
MOJIHBIA U HETOJIHBIN (oOcyxeHue mo OIOK-cxeme
YCIIOBHBII OmepaTop 9TAlioOB pEIIEHUs 3aJayu Ha
[IK).
IIpakxmuueckas: pelieHus
3a1aumn Ha TIBUKCHHE
0eCHUI0THOrO aBTOMOOUJIS, B
TOM  YHCJIE€  COCTaBJIICHHE
aIropuTMa, HamMCaHHE KOJa;
COCTaBIICHUE OTIFICAHHUS
KOKIOr0  dJTama  pelieHus
3amaun Ha IIK (mo Omok-
cxemam)
Peghnexcusnas: 3amoiHeHUe
aucta pediaekcur B KOHIIE
ypoka
1.2. | Pemenue 3ama4y Ha | [loBTOpEeHHE OCHOBHBIX llpakmuueckas: ipe3eHTaAN
KOMIIBIOTEPE 0a30BbIX MoHsATHH Python, BBITIOJTHEHHOTO  JIOMAIITHETO
U3YYCHHBIX paHee 3aJlaHus; ydacTue B
BUKTOPHHE Ha TIOBTOPEHUE
6a30BbIX moHATH Python.
Peghnexcusnas: 3amoiHeHUE
aucta pediaekcur B KOHIIE
ypoka
1.3. | OnHomepHbIE CIHCOK, MAaCCHUB, 3JIEMEHTHI Ananumuueckas: aHaliuM3 H
maccuBsl B Python | crimcka, nHaekc anemeHTa KOMMEHTHUPOBAHUE KaXJI0TO
- CIUCKHU. | CIHUCKa, MeToAbl .append u JJIeMEHTa TEpMHHA
Coznanue .SOrt, TOJOKHUTEIbHbIE U «CTIHCKW»; HATTUCAaHKE KOJa.
CIIUCKOB U BBIBOJI | OTPHIATECIIBHBIC MHICKCHI, CPE3BI Ilpakxmuueckasa: HanucaHue
DJIEMEHTOB MPOrpaMMBbl ISl XpaHEHUS U
00paboTKu JTAHHBIX 00
OIICHKaxX [0 HUCTOpUHU 32
TEKYIILYIO YEeTBEPTh;
BBIIIOJIHEHHE  3aJaHUil B
Jupyter Notebook o
CO3JIaHMIO cIHCcKa subjects ¢




DIIEMEHTaMHU.
KommyHnuxayuonnas: OTBETHI
Ha BOTIPOCHI YUUTES,
ydacTue B TPyTIIOBOM
00CYX/IEHUU NpU 8bINOTHEHUU
3a0aHUll.

Pecghnexcusnas: 3anonneHne
nucTa pedIIeKCUU B KOHIIE

ypoka
1.4. | UccnenoBanme u | Meronet .append wu  .sort, | Anarumuueckas: aHann3
reHeparus ¢bysakun min(), max() ¥ METO | 3alaHUi u BOIIPOCOB;
CITUCKOB. .count; CYMMHPOBAaHHME | HalKMCaHUE Koza npu
Brruncnenune JJIEMEHTOB CIHCKA, LUK C | PEHICHUH 3a/a4.
CYMMBI 3JIEMEHTOB | 33/IaHHBIM yucioM | [Ipakmuueckas: BBIIOIHEHUE
CIIUCKa noBTOpeHu, omepatop for; |B  mapax /MHKpOrpymmax
reHepanusi ClHcKa, OnepaTopsl | 3aJaHHii, B KOTOPBIX
for m if HE00X0IMMO IIPUMEHUTH
KOMaH/bl, H3yYEHHBIE JOMa
HAITMCaHKe Kozaa TUTSE
pelieHus 3a1a4n
CYMMHUPOBAHHsSI  3JIEMEHTOB
CIMCKa;  pelieHue  3aaad
(HammucaHue KOJ1a) Ha
TeHepaIuio CIUCKOB.
Kommynukayuonnas: OTBETHI
Ha BOIPOCHI YUUTENS,
ydacTue B IpyNIIOBOM
00CyXIeHUN npu
BBIIOJTHEHUH 3aJaHUH.
Ped¢hnexcuenas: 3anonnenue
aucrta pedekcuu B KOHLE
ypoka
1.5. | CnoBapy wu wux | Chnucku, TreHepauus CIHMCKOB, | Okcnepmuasi:
onucanue. [louck | cymmmpoBaHue 3JIEMEHTOB | B3aMOIIPOBEpPKaA
O CJIOBApPIO CIIUCKa, byHKIUSA len(), | BBIMOTHEHHBIX ~ JOMAIIHHUX
CIIO)KEHHE CIIMCKOB; CJIOBapH, | 3aJaHMii, TOUCK OUIMOOK U UX
BIIEMEHTHI CJIOBaps, KIIOY U | 00OCHOBaHUE.
3HaY€HHWE, BBIBOJ JJIEMEHTOB | AHAIUMUYECKAA: aHau3
CIOBapsi, TOWUCK DJEMEHTOB B | BBIMIOJIHEHHBIX  JIOMAIIHUX
cioBape 3aJaHuH; 3aJaHui o
CO3J1aHUIO cioBapen c

3aJJaHHBIMH yCIJIOBUSMU.
IIpakmuueckas: o0CyXaeHUE

OlMOOK, JOMYLIEHHBIX B
BBITIOJTHEHHBIX JOMalITHuX
3aJaHusAX;  MPOCMOTp U
00CyX/IeHHe  BHJICOPOJIHKA
«CrnoBapny;
CaMOCTOSTENIbHOE
BBEIIOJIHEHME  3aJaHAil Ha

co3maHue cioBapsi results c
npeaMeTaMm M UYCTBCPTHBIMU




OLIGHKaMU M ClOoBaps JJs
HIOMCKa OT3BIBOB o
dmibMam; IIPOCMOTP
Bujaeoponuka «llo cnoBapro
MOXHO OBICTPO HCKaTh» U
BBIIIOJIHEHUE  3aJaHusl  TI0

BUJICOPOJIUKY.
KommyHukayuonnas.: OTBETHI
Ha BOIIPOCHI y4yuTens,
ydacTHe B TpPYIIIOBOM
00CyX/1IeHUN npu

BEIIOJIHEHUH 3aJaHUH.
Peghnexcusnas: 3anonneHne
nucTa pedIIeKCUU B KOHIIE

ypoKa

1.6.

[Tepebop
DJIEMEHTOB
cioBaps

CroBapb, CITUCOK, oriepaTopsl for
u if, a;meMeHT croBaps, K04,
3HaYCHHUE, Tepedop CoBaps o
KJII04YaM, Tepebop cioBaps 1o
3HAUYCHMSIM,  METOmbl  .keys,
.values, .items, omnepatopsl for u
if

Okcnepmuas:
B3aUMOIIPOBEpPKaA
BBIIIOJIHEHHBIX ~ JIOMAalllHUX
3aJJaHUuN

Ananumuueckas: aHaIu3

BBITIOJTHEHHBIX ~ JOMAaITHUX
3amaHuii  (aHAIW3  KOJa),
MOMCK  OmMOOK W  HuX
000CHOBaHUE.
Ipaxmuuyeckas: o0OCyx)aeHUE
OlMOOK, JOMYLIEHHBIX B
BBITIOJTHEHHBIX  JOMAaITHUX
3alaHusIX (HaMmMCaHWe KOza);
OpoCMOTp U 0OCyXKaeHue
BUJICOUHCTPYKIHH c
AHATU30M PUMEPOB
«ITepebop AJIEMEHTOB
CJIOBaps»; CaMOCTOSTEIHHOE
BEIIOJIHEHHE 3aJIaHHi;
BBEIOJIHEHME 3aJaHAi Ha
IpUMEHEHHE METOJIOB Kkeys,
.values, .items; BBINIOJHEHUE
NpakTUYecKol  paboTel B
rpyrmre (1Ba 3aaHus).
Kommynuxayuonnasn: OTBETHI
Ha BOIPOCHI yUUTENS,
ydyacTue BO (POHTAIHHOM
Oecene (yTouyHEHHE TIOHSTHI
CKITFO9Y, «3HAYCHUE,
«3JIEMEHT CIIOBaps», a TaKke
BBISIBJICHHE OTIIMYHI CIOBaps
U CIHCKA) ¥ TPYNIIOBOM
00CyX/IeHUN npu
BEBIIOJIHEHUH 3aJaHUH.
Peghnexcusnas: 3anonneHne
nucTa pedIIeKCUU B KOHIIE

ypoKa




1.7. | Pemenue 3agau ¢ | Cnucok, cpes, NOJNOXKUTENbHAS U | AHarumuyecKkas npu
HCIIOJIb30BaHUEM oTpulaTeNbHas MHJEKCAIMs | BBIMOJTHEHUN 3a/laHUI
CIIMCKOB U | 2JIEMEHTOB  CHMCKa,  MeroA | [lpakmuueckas npu
cioBapen .append, TeHepanus CHHCKA, | BRITOJHCHUN BCEX 3aJaHUI

oneparopsl for u if; crnoBaps, | (MHAMBUIYATHHO u B

3JIEMEHTBHI CJOBaps, KIIOYM U | MUKPOrpymnmnax).

3HAuUEHUs, BIOXKEHHBIE CI0BapH, | Kommynukayuonnasn: OTBETHI

METO/I .items Ha BOIPOCHI yUUTENS,
ydyacTue BO (POHTAIBLHOM
orpoce u rpyHIOBOM
00CyX/1IeHUN npu
BEIIOJIHEHUH 3aJaHUH.
Peghnexcusnas: 3anonnenue
nucTa pedIIeKCUU B KOHIIE
ypoka

1.8. | UtoroBas pabota | I[lonsrus mo kypcy «MaccuBsl B | Anarumuyeckas npu
"MaccuBsl B | Python: cniricku u cnoBapu» BBIIIOJIHCHUU 3a1aHUIN
Python" HUTOTOBOM KOHTPOJIbHON

paboThI.

Ipakxmuueckas npu
BBITIIOJIHEHUH 3aJJaHuN
WUTOTOBOM KOHTPOJIbHOU
paboThI.

Pedghnexcuenas: 3anonnenue
aucta pedeKcuu B KOHLE
ypoka

2. MamuHHoe 00yueHue

2.1. |Ilonarue wu Buael | UckyccTBEeHHBIN WUHTEIUIEKT, | AHanumuyeckas npu
MaIIUHHOTO noAX0/, OCHOBaHHBIN Ha | CPAaBHUTEJILHOM aHajiau3e
o0yJeHus npaBujiaxX, MalllMHHOE OOyYeHHeE, | MOJIX0/I0B:  OOydeHHe ¢

ucropus passutus MU B urpax, | yaurenem u oOyueHue 0e3
cdepbl IPUMEHEHNS MAIIMHHOTO | YYUTENsA; NpU OTBETax Ha
o0yueHus; o0yuyeHue C | BOpocsl U (HPOHTAILHOM
YUHUTEIIEM, oOyueHue 0e3 | 0OCYXXKJIEHUH BOIIPOCOB  TI0
YUWTENs, 3ajadya pPErpeccuu, | Ipe3eHTalUu.
3ajava Kiaaccudukanuu, 3anava | [lpakmuueckas npu
KJIACTepU3allui, OTOOP JAHHBIX | BHIIOJHEHUU 3alaHui
JUIS MOJIEH MAaIIMHHOTO | MPaKTUYECKO paboThlI.
o0yueHHs Kommynuxayuonnasn: OTBETHI
Ha BOIPOCHI yUUTENS,
ydyacTue BO (POHTAIBLHOM
00CyXIeHUN npu
BBINOJIHEHUH 3aJaHUH.
Peghnexcuenas: 3anomHenue
aucta pediaekcuu B KOHILE
ypoka

2.2. | Ananuz u | MamumHHOE oOydeHue ¢ | Ananumuueckas: pu MOUCKE
BU3YaIH3aIsl y4uTeIeM, MalllMHHOE 00y4YeHHE | OTBETOB Ha BOMPOCHI B XOJ€
TAHHBIX 0e3 yuurens, 3ajada perpeccuu, | 00CyKIEHHUs BBIIIOJHEHHOTO

3amaya KiaccuduKaiuu, 3aaada
KJIaCTEpU3ALINY; O6ubmoTexku
pandas u matplotlib, uTteHuHe

JIOMAaIlIHETO  3aJaHusl, TMpHU
BBITIOJIHEHUH 3aJJaHuN
MPaKTUYECKON PabOTHI.




TaOJIMIHBIX HaHHBIX, | [I[pakmuyeckas: npu
CTaTHUCTUYECKUE  TOKa3aTeiu, | OOCYKIACHUH BBINOJIHEHHOTO
MOCTPOCHHE AUArPaMM JOMAIITHETO ~ 3aJaHus; TpH
GpoHTAILHOM  Ompoce U
Oecenme, TIpU  BBINOJHEHUU
3aJaHui MPaKTUYECKOU
paboThI.
Kommynuxayuonnas: OTBETHI
Ha BOTIPOCHI YAUTES,
y4qactTue BO (PpOHTaILHOM
00CyX/1IeHUN npu
BEIIOJIHEHUH 3aJaHUH.
Peghnexcusnaa: 3amnonneHue
aucta pediaekcur B KOHIIE
ypoka
2.3. | bubmuorekn MammaHoe oOyueHue ¢ | Ananumuueckas: OTBETHl Ha
MAIIMHHOTO yuuTeneM U 0e3 Y4YHuTens, €ro | BOIPOCHI (aHAJU3 BOIPOCOB U
o0y4eHus MIPEUMYIIECTBa, MTOCTAHOBKA | TIOMCK OTBETOB) (PpOHTATHHOM
ey W 3ajad, aHalu3 JaHHbIX, | Oecenpl; aHaluW3 TpaguKoB
oOydaromiass M TPEHUPOBOYHAS | MOJeIen MalIMHHOTO
BBIOOpDKHM, 3aJlaua perpeccuu, | OOy4eHHs MpPU BbINOJIHEHUH
3amaya KJaccupuKammu, | 3aJaHus «ITpoGnemsr B
TECTOBas M  TPEHHUPOBOUHAS | OOYYCHUU MOJCIIN.
BBIOOpKA, nepeoOydenue, | [lpaxmuyeckas: TTOUCK
HEeoOOy4YeHHEe,  ONTHUMAaJIbHAs | OTBETOB Ha BOTIPOCHI
MOJIENb, Kpocc-Banmuaanus; | GpoHTanpHOM  Oecenpl |
o6ubmuoreka  sklearn, oTambl | BOIPOCKl y4HTENIs B XOe
MOCTPOCHHUS MOJIEJIA MAIIMHHOTO | YpOKa.
oOydenus Ha Python Kommynurxayuonnas:
y4dactTue BO (PpOHTaILHOI
Oecene o MaTepuasa
MPEIbIIYIIEro ypoKa;
ydacTue B OOCYKICHHU TpHU
BBIMIOJTHEHUHM  3a/laHusi B
MUKpOTPYIIIIE IO aHAINU3Y
rpaduKoB MaIIMHHOIO
00y4eHUs».
Peghnexcusnas: 3anonnenue
nucTa pedIIeKCUU B KOHIIE
ypoka
2.4. | Jlunelinas NOHATHE JIMHEWHON perpeccu, | Anarumuueckas: aHanus3
perpeccus neneBas (QyHKUIHs, JHUHEHHOE | padOThl MOJCIH JIMHEWHOU
ypaBHEHHE, perpeccun (moxbop
TOMOCKEJAaCTUYHOCTh  JaHHBIX; | KOOPPUIMEHTOB JIMHEHHOTO
CO3JJaHME MOJEIU JIMHEWHOU | YpPaBHEHHUsS C HECKOJIBKUMU
perpeccurn  Ha  Python ¢ | mepemeHHBIMH); aHajau3
noMmoIplo0 Oubnuorek pandas, | 3amad, MPEICTABICHHBIX

numpy u sklearn

yuuTesaeM, BBIOOD M3 HHUX
3a/1a4 pErpeccui; 3alaHue Ha
aHajau3 rpaduKoB U BBIOOP M3
HUX TOro, KOTOPBIN
COOTBETCTBYET MOJIETH




JIMHEHNHOMN PErpeccuu; aHallu3
TOYEUHBIX Tpaduka U BBHIOOP
cpean HMX HaOopa JaHHBIX,
HOIXOAAIMX A pEIICHUs
3a/1a4 JINHEWHOU PErpeccuy;
CO3J1aHHe MOJIeNTN
MalIMHHOTO  OOydYeHus Ha
Python.

Ipakxmuueckas: perieHue
3amay = Ha  BeIOOp (M3
NPEJCTABICHHBIX  yUUTEIEM
3ajjay) 3a/7a4 perpeccuu; Ha
BbIOOp HabOopa JaHHBIX (110
rpadukam), MOIXOIANIINX IS
peLIeHUs 3aJayu JIMHEWMHOMN
perpeccuu; co3laHlue MOJeNn
MalIMHHOTO OOydYeHus Ha
Python - MOJEIb
npeacKa3aHus LIEH Ha
KBapTHUPHI, B 3aBUCUMOCTH OT
pa3IMYHBIX TAPAMETPOB.
Kommynuxayuonnas:
y4qactTie BO (PpOHTaILHOM
00Cy)KIeHUN OCHOBHBIX
BONPOCHI TEMBl - JIMHEWHas
byHKIUSA u JUHEIHOoE
YpaBHEHHE, KOTOpBIE yikKe
U3y4YalInch B Kypce
MaTEMAaTHKHU, o0cyXaeHNE
3aja4 1o rpaduKam.
Pegnexcuenas: 3anoHeHHE
aucta pediaekcuu B KOHILE

ypoKa

2.5.

Henuueiinnie
3aBUCHUMOCTH

Co3nanune, oOyuyeHHe U OICHKA
MOJIEIN JIMHEWHOW pErpeccuu,
BU3yalHM3alusi  JaHHBIX  Ha
Python; HenuuelHbIN (yHKIHH,

rpaduku byHKUINH;
MOJTMHOMHUAITEHOE
npeoOpa3oBaHue JTUHEHHON
perpeccuu

Ananumuueckas:  CO3/1aHUE
MOJIEHU JINHEHHON perpeccuu
Ha  OCHOBaHMHU  NPOCTOU
TabJIMLBl € J@HHBIMH O

3apruiaTax COTPYAHHUKOB,
HaXOJSIIMXCS Ha  pa3HbIX
JOJDKHOCTSIX; HarucaHue
KOJa.

Ipaxmuueckas: pelieHne

3aJa4 Ha CO3JaHHE MOJCIU
JIMHEHUHOM PEerpeccuu, OTBETHI
Ha BOIIPOCHI YUHTENS
(moBTOpEHNE marepuaia
MaTeMaTHKH);  BBIIOJIHEHUE
3a/aHus Ha
MOJIMHOMHUAJIBHYO

perpeccuo, HamucaHue KoJa
JUIsL TIpENCKAa3aHusl 3HAYCHHUS
HOBOM MOJEIBIO u




IIOCTPOEHHUE rpaduKoB
WCXOJIHBIX TAHHBIX U MOICIIH.
Kommynukayuonnas:
y4qactTie BO (PpOHTaILHOM
o0CyXJIeHUU, OTBETHl  Ha
BOIIPOCHI yUUTEIISI.
Peghnexcusnaa: 3amnonneHue
aucta pediaekcur B KOHIIE

ypoKa

2.6.

Knaccudukamms.
Jloructrueckas
perpeccust

Knaccudukanusi, Joructuaeckas
perpeccus, JIMHENHBIN
Kkiaccudukarop,
TUTEPIIOCKOCTb,
Kiaccudukanus,
MyJ'H:TI/IK.HaCCOBaH
Kiaccudukanus;
ypaBHEHHE,

OuHapHas

JMHENHOE
KO3 PHUIHEHTHI
JIMHENHOTO YpaBHEHMUS,
pacronoxeHue TOYKHU
OTHOCHUTEJIBHO TPSIMOH, OTCTYII
00BeKTa; co3JaHue, 00ydeHne u
OLICHKA MOJIENN JIOTUCTUYECKON
perpeccuu

Ananumuyeckas: HIOUCK
OTBETOB Ha  MpOOJIEMHBIE
BOIPOCHI U pEIlIEHHUE 3a1a4 Ha
JTamne 2 ypoka,
Ilpakmuueckas: OTBETHl Ha
BOIIPOCHI, TOAO0Op MPUMEPOB
3amay KJaccuukanum,
OTBETHI Ha  MpOOJIEMHBIE
BOINIPOCHl TMpHU  OOBICHCHUH
HOBOT'O MaTepualia; pelieHue
3ajjay Ha 3aKpEeIUIEHUEe HOBOTO
Matepuaja 1o TeMe; ydacTue
BO (poHTaIbHON paboTe Ha
JTane 3 ypoka.
Kommynurkayuonnas:
ydacTue B 00CYXKJIEHUH TecTa
U OCHOBHBIX INOHATUH TEMBI;
OTBETHI Ha BOIIPOCHI YUHUTEIIS;
Pegrexcuenas: 3anonHeHne
aucrta pedekcuu B KOHLE

ypoKa

2.7.

Knaccuduxanus.
Jloructnueckas
perpeccust

OmMOOK, METPHUKH
KauecTBa JIOTUCTUYECKOU
perpeccum, MOJIEIIb
JIOTUCTUYECKOM perpeccuu Ha
Python

Marpuna

Ananumuueckas: MOUCK
OTBETOB Ha BOIIPOCHI YUUTENS
npu  OOCYXICHMH METPUK
KauecTBa JIOTUCTUYECKOU
perpeccuu; caMoCTOSTENIbHOE
COCTaBJICHUE MOJIeTN
JIOTUCTUYECKOW  pErpeccuu
JUIS npecKa3aHus
BEPOSATHOCTH B Oyvkaiiiime
10 JeT UIIEMUYECKON
60e3HH cepaua o
Pa3IUYHBIM MPU3HAKAM.
Ilpakmuueckas: OTBETHl Ha
BOIPOCHI YUUTES;
CaMOCTOSTENIbHOE
COCTaBJICHUE MOJIeTN
JIOTUCTUYECKOW  pErpeccuu
JUIS npecKa3aHus
BEPOSATHOCTH B Oyvkaiiiime
10 JeT HUIIEMUYECKON
60e3HH cepaua o
pa3TUYHBIM MPU3HAKAM




KOMM)}HMKCZL{MOHHCZ}L'

y4qacTue BO (PpOoHTaILHOM
00CyX/IeHUN METPHK
KauecTBa JIOTUCTUYECKOU
perpeccuu;

Pegnexcusnan: 3anonHeHne
aucrta pedekcuu B KOHLE

ypoKa

2.8.

JepeBpsl pelIeHUN.
Yacrs 1

JlepeBo pelieHui, BJIEMEHTHI
JICpEBbEB:  KOPEHb,  JIMCTHS;
rIyonHa JiepeBa, sKaTHBIA
aNTOpUTM, aTpuOyT pa3OueHUs;
sHTpomus, ¢opmyna lllenHoHa,

BEPOSATHOCTh, KpUTEepUid J[>KuHM

Ananumuueckas:

MOKMCK OTBETOB Ha BOIIPOCHI
YUUTEIS IPU 00CYKICHUH
HOBOTO TUIIA AJITOPUTMA,
MOUCK OTBETOB Ha
poOJIEMHBIE BOTIPOCHI U
pelieHue 3aaay
llpakmuueckas:
caMmocTosiTeNbHas paboTa ¢
AITOPUTMOM JIepeBa
peLeHui
Kommynuxayuonnas:
ydacTue BO (PpOHTAIIEHOM
00CyXICHUH.
Peghnexcusnas: 3anonnenue
nucTa pedIIeKCUU B KOHIIE

ypoKa

2.9.

JepeBbsi pelieHui.
Yactp 2

Ananumuueckas:
COCTaBIICHUS
NPUHATHSA ~ perieHuil  (Ha
IpUMEpE  UIPhl);  aHAIMU3
y4eOHBIX TIPUMEPOB JepeBa
peueHui;

Ilpakmuueckas: y4yacTue B
Urpe Ha aHajgu3 aaropuTMa
TIPUHSATUSA pelIeHui c
MIOMOILBIO JICPEBBEB;
HCCIIEJOBaHNE KpUTEPHEB
s dekTuBHOCTH  pa3OueHus
Ha MpUMepax.
Kommynuxayuonnas:
o0cyxaeHne
BHIMIOJTHEHUH  3aJaHuil B
MUKpOTPYIIIIe; OTBEThl Ha
BOTIPOCHI YUYUTEINSA, Yy4acTue
BO (bpoHTATEHOM
00CyXKIeHUH.
Ped¢hnexcuenas: 3anonnenue
aucrta pedekcuu B KOHLE

ypoKa

alropuT™Ma

npu

IIpoekr «Pemenue
3a/1auu
KITaCCU(PUKAITANY

MAIIIHHHOE
YUHTETIEM,
KJIacCU(pUKaIIUH,
OIICHKU

o0OyueHue C

3a7a4a
METPUKU
Ka4ecTBa

Ananumuyueckas: npu BIOOpE
METOJIOB pEICHHUS 3a/1a41
Ilpakmuueckas: npu
BBINOJHEHUH MPAKTUYECKOTO




KJIaCCU(UKALIUY; STaIbl | 3aJaHMS 110 CO3JAHUIO
pa3pabOTKKU MOJEITH MAIIMHHOTO | MOJICJIM MAlTHHHOTO
oOydeHus, aHanW3 JaHHBIX, | OOyUCHUS

co3nanue u ooydeHue monenu, | Peguexcuenas: npu

orieHKa 3PGEKTUBHOCTH PaOOTHI | TIOJBEACHUH UTOTOB

MOJIeITH BBITTOJIHEHHSI pabOTHI,
3aIOTHEHUS JTUCTA
pedaexkcun

Opranu3anMoHHO-NENArornyecKue ycJ0BUs peajn3alum Kypca

OcBoeHne Bcex TeM Kypca NpeArnoyiaraeT OpraHu3anuio (QpOHTAIBHONM M TPYHIOBOM
pabore ydamuxcs. [IpeumyrnectBeHHO (PpoHTaNbHAs paboTa peann3yercs: Ha TEPBOM JTare
ypOKa — 3Tane MpoBEpKH BBIOJHEHHS JOMAIIHETO 3a/1aHus U aKTyalIu3aliy 3HaHUl, a TaKkKe Ha
JTane 3akpersieHus 3HaHuil. ['pynmoBas paGoTa opraHusyercs HNpEeMMYLIECTBEHHO Ha JTare
3aKpeIyICHUs] 3HAHUI INpU pEIICHMM 3aJaHuil, B OTHAEJIbHBIX CIydyasX — Ha JTale IMPOBEPKU
BBINOJIHEHUS JOMAIIIHET 0 3a/IaHKs U aKTyalln3aluy 3HaHui. MeToibl mpoOIeMHO-pa3BUBAIOIIETO
00y4YeHMsI UCIIOJIB3YIOTCS Ha ATaIle U3JI0KEHUSI HOBOTO COAEP KAaHUs 10 TEME U €r0 3aKperIeHUH
yepe3 CHUCTeMy MPOOJIEMHBIX BOMPOCOB MO TeME, JOTOIHUTEIBHBIX YTOUHSIOMNX MTPOOIEMHBIX
BOIIPOCOB U BBINOJIHEHHE MPOOJIEMHBIX 33JaHUM. J[OTOIHUTENTFHBIM METOAMYECKUM TOXO0I0M
ABJISIETCS UCIOJIb30BAHUE MOJIENH «IIEPEBEPHYTOE 00yUeHHE», KOI'/la yHallluecs CaMOCTOATEIBHO
U3y4aloT TEOPETHUYECKUM MaTepuan oMa, a Ha YpOKe NMPOXOJUT ero oOcyxaeHue B ¢dopmare
(bpoHTaTBHON Oeceabl U 3aKperieHHEe Yepe3 pelleHue 3aad B MUKpOrpynmnax (10 4-5 4enoBek).
[Ipu opranu3zanmu ypoka MO MOJEIH «IEPEeBEPHYTOE OO0YUYCHHE» PEKOMEHJIYETCS MPOBOIUTH
TaKue ypoKa JABYM YUHUTENSM, YTO 3HAYUTEIBHO HMOBBICUT 3()(PEKTUBHOCTh ypOKa, 0COOEHHO B
4acTu 00CYXIEHHMs Y4eOHOro Mmarepuaia, CaMOCTOSATEIBHO OCBOCHHOIO YYAIlMMUCS OMa C
MIOMOIIIBI0  BUJCOYpPOKOB. Pekomenmyercsi, 4roObl B OOCYXJEHHM TPUHSIIM YydYacTHE BCe
y4amiecs.

[Ipu ¢poHTATHLHOM BBHIMOJIHEHUH 33JJaHUS YUUTENI0 PEKOMEHIYETCsl BBHITIOIHSTD 3a/1aHUE
HapajyieNIbHO € y4YallUMHUCSA, KOMMEHTHUPYS KaXKIbld ILIAr, AEMOHCTPUPYs CBOM 3KpaH uepes
IPOEKTOP M 00CyXJas BBIIOJHEHHE 3aJaHUsA C YYallUMHCS IOCPEACTBOM YTOYHSIIOIUX
BOIIPOCOB.

B KOHIIe Ka)KI0T0 YpoKa IpOBOJUTCA 00s13aTeNnbHas pedieKcusl.

Hnpopmayuonnoe obdecneuenue. B yueOHO-METOIUUECKUN KOMILJIEKT BXOIAT

CJIEAYIOUINE METOANYECKUE U yUeOHbIE MaTepHAIbL:

e Ilporpamma kypca «/ICKycCTBEHHOTO MHTEIIICKT» (0a30BBIi) I CTapIIe IIKOJIbI

(10-11 xmaccsr).



MeTtoauueckre peKOMEHIalNU AJI yUUTEIs.

[LinanbI-cueHapuu ypoKoB.

OnopHele pe3eHTaLHH.

Martepuansl K mporpaMMme, CoAeprKaliue 3alaHus A MPaKTHYeCKON U
CaMOCTOSITEIbHOU PaObO0THI 00YJarOIIIXCS.

Pa3zmarouHblii MaTepuall U CCHUIKU Ha HEOOXOIUMBIE IPUIIOKESHHUS TSI MPAKTUIECKUX

paboT, pa3MelIeHHbIE B TUIaHAX-CIICHAPHUIX YPOKOB.

Jlnsg peanuzanuu Kypca Ha OCHOBE MPOrpaMMbl HEOOXOAMMO HaJMYHE CIETyIOIINX

MmMexXHu4YecKux cpedcm@:

KOMIIBIOTEPHOE paboyee MeCTO yuuTens, monakitoueHHoe Kk cetu Mutepuer (Wi-Fi
WJIU TI0 Kabelto),

NPOCKIIMOHHOE O0OpYJOBaHWE WM WHTEPAKTHBHAs JOCKAa C BO3MOXKHOCTBIO
JIEMOHCTPALIMU [TPE3EHTALINM;

KOMITBIOTEPHI WM HOYTOYKH, pacIIONI0KEHHBIE B KOMITBIOTEPHOM KJIacce, I/1e KayKIbIi
YYEHHUK paboTaeT ¢ yCTPOMUCTBOM JIMOO MHANBUIYATBHO, JIMOO B TIapax;

KOMITBIOTEPHl WJIM HOYTOYKH KaK YYallMXCs, TaK W YYHUTENIs JOJDKHBI OBITH Ha
ornepannoHHbIX cucremMax Windows/MacOS;

TUIIOBOE TPOTpaMMHOE oOOeclieueHue, MpUMEHsIeMoe O0011eo0pa3oBaTeIbHBIMU
OpraHu3aIUsIMH;

WHTErpupoBaHHas cpeaa pa3padotku (IDE) mis s3pika mporpammupoBanus Python;
Jupyter Notebooks — cpena pa3pabotku, ams 3amycka (aiinos u3 matepuanos Y MK

C KOMIIBIOTCPA UJIN U3 00J1aYHOr0 XpaHWJIMIIaA.

Texauueckue TpedoBanus k [10

K nnu HOyTOYK Ha 6aze OC Windows, MacOS

Cucremusie TpeboBanus Windows Cucremusie TpeboBanus MacOS
o OmnepannonHas cucremMa Windows 7 WiId BbIIie ® Omnepammonnas cuctema MacOS X 10.10 wm
e [Ipomeccop Intel® Core Duo min aHAIOTHYHBIN C BEIIIIE
gactotoit 1,5 I'T'1 wim BeIme e [Ipomeccop Intel® Core Duo mim aHaJIOTHYHBIH ¢
e 2/4T'b onepaTHBHOW MaMSTH JJIsi CHCTEM IO yactoror 1,5 I'T' vnm BeIIe
ynpasienuem 32/64-o6utnoit Windows e 1,5 I'b oneparuBHoii mamsitu - [Ipomeccop Intel®
Core Duo unu anamoruunsiii ¢ yactoroi 1,5 I'T'nx
WJIH BBIIIE
e 1,5Tb onepaTtuBHOM naMsATU

e Paspemenne skpana 1024x768 wim 6obie

e Hammune UHTCPHET-COCAUHCHUA




e Heo0xoa1Mo HCIonb30BaTh aKTyalIbHBIE BEPCHH OJJHOTO U3 cienytomux opaysepos: Edge, Chrome,

Safari, Firefox, Opera

DopMbI aTTECTALUU

Bce pasgens! npeanosiararoT BBINOJHEHUE M 3alUTy IIPOEKTOB. IIpoekTsl 1o cBoeu
JUIAaKTUYECKOM CYIIHOCTH HaleleHbl Ha (OPMHPOBAHHE CHOCOOHOCTEH, MO3BOJISIOIIUX
3(PeKTUBHO NEWCTBOBATh B PeabHOW >XKM3HEHHOW cuTyaruu. O0manas uMH, ydanuecss MOTYT
aJIaNTUPOBATHCS K U3MEHSIOIIUMCS YCIOBHSIM, OPUEHTUPOBATHCSA B Pa3HOOOPA3HBIX CUTYAIUSX,
paboTaTh B KOMaH €.

[Tpu pabGore HaJ MPOEKTOM MOSABISAETCSA UCKIIOUUTETbHASI BO3MOXKHOCTH (POPMUPOBAHUS Y
yYaluxcs KOMIIETEHTHOCTH pa3peuieHusi MpoOsieM (IMOCKOJIbKY 00s3aTeIbHbIM YCIOBHEM
peanu3alnyy MeTojia MPOEKTOB B LIKOJIE SBISETCS PEIICHHE YYaluIuMcsi COOCTBEHHBIX MPOoOiIeM
CpeACTBaMHU TIPOEKTa), a TaKKe OCBOEGHHE CIOCOOOB JEATENBHOCTH, COCTABIISIONIIUX
KOMMYHHUKATHBHYIO 1 HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

[TpoekTbl SBIAIOTCS MEXKIPEAMETHBIMU, B OTJIWYHE OT MOHOIPOEKTOB, YaCTHYHO
BBIMOJHSIOTCS BO BHEYPOYHOE BpeMs M TOJ PYKOBOJCTBOM HECKOJIBKHX CIICLUAJINCTOB B
pa3IUYHBIX 00JIaCTAX 3HaHWUs. TakWe TMPOEKTHl TPeOYIOT OYeHb KBATH(PHUIIUPOBAHHOMN
KOOPJMHAIIMKA CO CTOPOHBI CIEHUAINCTOB U CIAXEHHOH pabOThl MHOTMX TBOPYECKUX TPYIII.
Me:xnpeaMeTHbIE MPOEKTHI MOTYT OBITh KaK HEOOIBIIMMHU, 3aTPATUBAIONIUMU JIBA-TPU IIPEIMETA,
TaKk ¥ HampaBlIEHHBIMM Ha pEIIEHHWE JOCTATOYHO CIOXKHBIX MpobiieM, TpeOyrommx

COJIepKaTEIbHOM MHTETPAIlU MHOTUX 00JIacTel 3HAHMS.
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