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IHosicHUuTeIbHAA 3aANUCKA

[Iporpamma kypca «VCKyCCTBEHHBIM HWHTEIJIEKT» COCTaBjieHa il 6—9 KiaccoB B
coorBerctBUM ¢ TpeboBanmsiMu DI'OC  ocHoBHOro obmero obOpa3oBanus (TpHUKa3
Mumnnpocerierust Noe287 ot 31 mast 2021 r.), ¢ yueToM NpeeMCTBEHHOCTH MPOTPpaMM Ha4aJIbHOTO,
OCHOBHOTO M CpefHero obmero obpa3zoBanus. lIporpaMma npenHazHadeHa IS TPOJOJDKCHUS
00y4eHHs OCHOBaM HCKYCCTBEHHOT'O MHTEJJIEKTAa U OPUEHTHPOBAHA HA aHAJIN3 IaHHBIX, BBE/ICHUE
B MalIMHHOE OOydeHue Ha YriyOJIeHHOM YpOBHE. 3a MOCHEeIHUE ACCATUIIETHS BO MHOTHX
00JacTsIX HaAyKd U MHAYCTPUU CTAJU HAKAIUTUBATHCS OOJbIINe 0OBEMBI JAHHBIX, a TAKXKE CTalU
pa3BUBATHCS METO/bl MALLMHHOIO OOyUYEHUS, [T03BOJIIOIINE U3BJIEKATh U3 3TUX JaHHBIX 3HAHUS
Y DKOHOMHUYECKYIO MOJIb3Y.

EnuneiM copepikaHueM KypcoB 0a30BOTO M YIIyOJIGHHOTO YPOBHEH SIBISFOTCS OCHOBBI
nporpammupoBanus Ha Python, ananus panneix Ha Python. [Ins yrimyOneHHOro ypoBHS
IPOTPaMMOii PelyCMOTPEHO BBEACHNE B MalIMHHOE 00yueHune Ha Python. OcHoBononararomei
TEMOM sIBJII€TCS BBeleHUE B mporpaMmmupoBanue Ha Python. CdopmupoBaHHbIe y yuamuxcs
3HaHMS U yMEHUS B 00J1acTH IporpaMmupoBanus Ha Python OynyT B nanpHeiiieM UCOIb30BaHbI
IpU U3YYCHHM aHalu3a JIaHHBIX HAa CTYINEHH OCHOBHOTO OOIIEero oO0pa3oBaHHsS W MAIIUHHOTO
oOydeHUsT Ha CTYIIGHH CpeaHero ooOmero ooOpaszoBanus. Data Science — ogHa M3 caMbIX
MPOrPECCUBHBIX O0NacTell B MPOrpaMMHUpPOBaHUM cerofHs, a Python — camelii momymnspHbIil u
pacIpoCTpaHEHHBIN S3bIK, UCHOIB3YEMbIH JIJIsl aHaIu3a JaHHbIX. He ynIuBUTENBHO, UTO JBE 3TU
o0jacTu 3HAHMM AaKTMBHO HW3Yy4YalOTCd U MPHUMEHSIIOTCS CIEHHATUCTaMH JUIsl TOCTPOSHUS
IPEIUKTUBHBIX MOJENEH, BU3yalu3allud U palboThl ¢ JaHHbIMHM. Kypc Mo3BoiMT ydammmcs
OCBOUTH OCHOBHBIE MHCTPYMEHTHI pa0dOThl U MPHUCTYIUTh K MOCTPOCHHUIO MOJENel U pabote ¢
JaHHBIMU. B xoz1e ocBoeHus yueOHOro Marepuaia Kypca y ydamuxcsi popmMupyercs ycToHUuBbIN
MHTEpPEC K U3YUCHHUIO JTaHHOW TeMbI U 3aKiaibIBaeTcs 0a3a sl MPOAOKEHUS U3YUYEHUsI METO/IOB
MaIIMHHOTO O0YYEHHUs Ha CTYIIEHH CPEeTHEero o0uiero oopa3oBaHusl.

[IporpamMma paszpaboTaHa B COOTBETCTBMM C OJHUM M3 TUAAKTHUYECKHUX MPHUHIUIIOB —
IPUHLMIIOM IpeeMCcTBEHHOCTH. ConepikaHue MporpaMMbl HaxXOJUTCS B TECHOM CBSA3M C
MaTepHajoM I HaudalbHOTO OO0Iero oOpa3oBaHMs, a TaKXe SBISETCS HEOOXOAMMBIM IS
MOCTEAYIOLIET0 U3yUeHHUsl Ha CTYNEHH CpelHero odiero oopa3oBaHMs. JDTO — JIMHUA S3bIKA
nporpamMupoBanus Python, ocBoeHne KOTOpOro HaYMHAETCS B OCHOBHOM ILIKOJIE, U CKBO3HAs
JIMHUS MAIIMHHOTO 0Oy4Y€HUs, OCBOEHNE KOTOPOT0 HAUMHAETCS Ha MPOIEJEBTUYECKOM YPOBHE B
HAYaJIbHOW ¥ OCHOBHOM IIKOJIE U IPOAOJDKAETCS AAJIEE B CPEAHEN LIKOJIE.

K 3aBepmienuto o0ydeHHs MO IMporpaMMme ydaiuecs: JOJKHBI OHUMAaTh aKTyaJbHOCTh
aHalu3a JIaHHBIX, €r0 OCHOBHBIE 00JACTH NMPUMEHEHHUS M MeToAbl peanu3anuu. IIporpamma
IpeJIoiaraeT, yTo y ydamuxcs OyAeT cOopMUPOBaHO LEIOCTHOE MpeAcTaBiIeHUue 00 aHaIu3e
TaHHBIX, pean3alii METOIOB aHallu3a JaHHbBIX Ha s3bike Python, ero cdepax mpumeHeHus.

JlaHHbIN Kypc onupaercs Ha (yHIaMEeHTaJbHbIE TUJAKTUYECKUE MPUHLMUIBI, TAKHE Kak
IIPAKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh M JOCTYIHOCTb, LIEJIOCTHOCTh U HENPEPBIBHOCTD, a
TaK’K€ HWHHOBAIIMOHHBIE METO/bl MPOOJEMHO-Pa3BUBAIOIIETO M CMELIAHHOIO OO0Yy4eHWs,
IIPOrPaMMHO-TIPOEKTHOIO U HMCCIIEJOBATEIbCKOTO TOAXOAO0B. B KOHIE Kaxaoro ypoka
MPUCYTCTBYIOT BOINPOCHI U 3a/laHHs, MHOTHE M3 KOTOPBIX OPHUEHTHPOBAHbI Ha KOJUIEKTHUBHOE
o0cyx/ieHue, TUCKYCCHH, BEIpaOOTKY KOJUIEKTUBHOTO MHEHHUSL.

Oco0oe MecTo B pealin3aluy IporpaMMbl OTBOAUTCS BUACOIEKIUSAM, OHJIAHH-pecypcaM,
TpeHaxkepaM. Bce 3To co3gaer HeoOXoquMble yCIoBuUs TSl GOPMUPOBAHUS CAMOCTOSITETLHOCTH B
IUTAHUPOBAaHUM Y4€OHOM [1eATENbHOCTH, B OpraHu3allud Yy4eOHOro COTpYAHMYECTBAa, B
pacripesieieHul poJiell IpU pelieHuH Y4eOHbIX 3a7ad ¥ mnpobieM. Heorwhemiemoit 4acThbio
MIPOrPaMMBI SIBJIIETCS IPOEKTHAs JeSATEIbHOCTh 00yUYarOIUXCSl.

N3ydeHnne pa3nuyHbIX acleKTOB aHATW3a JaHHBIX MO3BOJIUT C(HOPMHUPOBATH Y YHALTUXCS
CIIOCOOHOCTh K AQHAJIUTHYECKOWM M TPOTHOCTHYECKOW MeATenbHOCTH. I[loMCK OTBETOB Ha
npoOJeMHble  BOMPOCHI,  pEIIeHWe  MpOOJIEMHBIX W MCCIEJOBATENbCKUX  3aJaHMi,
MHTETPUPOBAHHBIX B COJEpKaHHE, HANpaBlIeHO Ha (OPMHUPOBAHUE Yy YYAIIHUXCS LETOCTHOTO
CHCTEMHOT'O MBIIIUIEHUS, KOTOPOE MO3BOJIUT UM OLEHUTh C(OPMHUPOBAHHBIM KPYT MOCTOSHHBIX
WHTEPECOB M OCYIIECTBUTH OCO3HAHHBIH BHIOOP JANbHEHIICH 0O0pa3oBaTEIbHOM TPACKTOPHH U



po¢eCCHOHATBLHOTO CAMOOIPEICTICHHS.

Heawb u 3axaum kypcea. ['maBHas nenb Kypca — AaTh ydaumcs 6a30Boe MpeiCTaBIeHHE
00 aHaM3e JaHHBIX U peaTn3allii OCHOBHBIX METO/IOB aHAJIHM3a IaHHBIX ¥ MATMHHOTO O0yUeHUSs
Ha s3pike Python, mo3HakoMUTh € TEpPMUHOJOTHEH HCKYCCTBEHHOTO HMHTEUIEKTa W HAY4YHTb
MPUMEHSATHh HEKOTOPBIE U3 €r0 METOJIOB ISl pEIICHUs MPAKTUYECKHX 3a/1ay.

HeaeBasi ayquTopus Kypca. Yuamuecs 6—9 kinaccoB 001eo0pa3oBaTeabHbIX IKOJ.

Mecto kypca «VCKyCCTBEHHBIM HMHTEIUIEKT» B Yy4eOHOM IUIaHE. YPOKHM Kypca
«VcKyCCTBEHHBIM MHTEIUIEKT» MOTYT MPOBOJIUTHCS B 6, 8 U 9 Kilaccax B KauyeCTBE BHEYPOUHOM
JESTEIILHOCTH (BO3MOXKHBIE POpPMBIL: (DaKyIbTaTHB, KPYKOK U mpodee). 6 kiacc — 0,5 waca 8
knacc — 0,5 gaca, 9 ximacc — 0,5 gaca

IleHHOCTHDBIE OPHEHTHPHI COAECPKAHUSA M PeATU3AUMHU NPOTPAMMBI

Copepxanuve nporpaMMbel HOCHT MEKIUCLMIUIMHAPHBIN Xapakrep. EcTecTBEeHHBIM
00pa3oM BBIIVIAAUT €ro BO3MOXKHAsL HHTErpanusi C JUCHUIUIMHAMU HpeIMETHOH olnactu
«Matematuka U MHpOpMaTHKa». Pa3BUTHE JIOTMYECKOTO U aJTOPUTMHUYECKOTO MBIIIICHHUS,
OCYIIECTBIIIEMOE Ha YPOKax [0 OJTUM JUCHMIUIMHAM, CIYXHT 3aaade (HOpMUPOBAHHA
HE00X0/IMMOW OCHOBBI, Ha KOTOPOil B AajbHENIIeM OyJeT OCYLIECTBIEH NePeXo]l K MAIMHHOMY
00Yy4YEHUIO Ha CTYIIEHHU CPEIHETO 00IIero 00pa3oBaHuUs.

Yepes ncnonp30BaHue pa3InyHbIX JaTACETOB U aHAIN3 JAHHBIX CUHTE3UPYIOTCS 3HAHUSA U
YMEHUS yJaIuXxcs, MOJIy9eHHbIe IMU Ha ypoKax reorpaduu, Gu3uku, OMOIOTHN U IPYTUX.

HeoTrbemiemoii 4acThio IpOrpaMMbl sIBJISETCS peanu3alus IPOeKTHOro MeToJa 00yUeHHsI.
[Iporpammoii TIpenyCMOTPEHO BBIIIOTHEHUE TAKUX MPOEKTOB Kak «CTaTUCTUYECKHN METOJ
aHaJM3a JaHHbIX», «Pa3nuyHble BapuaHTBl NPOTrPAMMUPOBAHMS LUKIMYECKOIO alrOPUTMay,
«Havana mporpammupoBanus Ha Python». IIpoekTel 1Mo cBoeil MUAAKTUYECKOW CYIIHOCTH
HalleJIeHbl Ha (OPMHPOBAHUE CIOCOOHOCTEH, MO3BOJAIOUIMX 3((HEKTUBHO IEHCTBOBATH B
peampHOW JKM3HEHHOM cutyarmu. OOnagas WMH, ydampecs MOTYT aJanTHPOBaThCS K
U3MEHSIOMIMMCST  YCIIOBUSIM, OPHEHTHPOBATbCA B Pa3HOOOpasHBIX CUTyalusX, paboTaTh B
KOMaH/IE.

ITpu paboTe HaJ IPOEKTOM MOSBISIETCS UCKIOYUTENIbHAS BO3MOKHOCTh (JOPMUPOBAHUS Y
yyalxcs KOMIETEHTHOCTH pa3peuieHusl MpodsieM (IIOCKOJIbKY 00s3aTelbHbIM YCIOBUEM
peanu3aly MeToJa MPOEKTOB B IIKOJIE SIBJISETCS PEIICHUE yJaluMcsi COOCTBEHHBIX MpoOieM
CpPEeICTBAaMHU TMpPOEKTa), a TakKe€ OCBOCHHE CIOCOOOB JESATENbHOCTH, COCTABISIOIINX
KOMMYHHUKATUBHYIO U HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

IInanupyemMsble pe3yJbTaThl OCBOCHHS Y4e0OHOro Kypca

®I'OC ycranaBinuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS O0yUYaIOUTUMUCS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbl CPEIHETO OOIIero 00pa3oBaHUA: JMYHOCTHBIM pe3yJbTaTaM
(Tabmuma 1); MeTanpeaAMETHBIM pe3ynbTaTaM (Tabnuia 2); NpeAMETHBIM pe3yiabTaTaM (Tabmuma
3).
Taomauna 1
JINYHOCTHBIE Pe3yJIbTAThI

Tpe6osanue ®I'OC! YeMm J0CTUTACTCS
JIM4HOCTHBIE Pe3yNbTAThI, 00ECTICYNBAIOIIIE Pazgensl
aJanTaIuo 00yJaromerocst K M3MEHSIOIUMCS «BBeneHne B MICKYCCTBEHHBIM
YCJIOBUSM COLIMATIBHOW U IPUPOIHOMN CPEMBL: HHTEIICKT,
YMEHHE paCIO3HaBaTh KOHKPETHBIE IPUMEPEL «OCHOBBI TPOTPaMMHUPOBAHUS HA
MIOHSATHSI 110 XapaKTEPHBIM MPU3HAKAM, BBIOTHATH | Pythony,
OIlepaIy B COOTBETCTBUH C OIIPEIECICHUEM U «Ananmu3 naHHbBIX Ha Pythony,

! Ipuxas Munnpocsemenus Ne287 ot 31 mas 2021 r.



MPOCTEUIINMHU CBOMCTBAMHU MOHSTHUS,
KOHKPETH3UPOBATh NOHATHE IPUMEpPaMHU,
HCII0JIb30BaTh MOHATUE U €r0 CBOMCTBA IIPU
pELIeHNN 3a/1a4, a TAK)KE OIIEpUPOBATH TEPMUHAMU
Y IPEJCTABICHUAMHU B 00JaCTH KOHLICIIIUU
YCTOWYUBOIO pa3BUTHUSA

«BBenenue B MalmmmHHOE 00y4YeHHE HA
Python»

LleHHOCTH HAYYHOTO TO3HAHUS:

OBJIAJICHIEC OCHOBHBIMU HABBIKAMH
WCCIIEIOBATEILCKOM eI TEIbHOCTH, YCTAHOBKA HA
OCMBICIICHHUE OTIBITa, HAOJIOICHUH, TIOCTYIKOB U
CTPEMIICHHE COBEPIIICHCTBOBATH ITYTH JOCTH)KCHUS
WHIUBUIYAIBHOTO U KOJIJICKTUBHOTO
OJ1aromoydus

Paznenbl «Ananm3 gaHHbIx Ha Pythony,
«BBeneHne B MallIMHHOE O0y4YeHUE HA
Python»

Taoauma 2
MeTanpeamMeTHblie pe3yabTaThl

Tpedoanne PI'OC

Yem gocTuraercs

YMeHHne caMoCTOSITEILHO IJIAaHUPOBATDb IMYTU NOCTHUIKCHUSA

CJIr, B TOM YUCJIC AJIbTCPHATUBHBIC, OCO3HAHHO

BbIOMpaTh Hanbosee F3PEKTUBHBIE CIIOCOOBI pEIICHUS

y‘le6HBIX K II03HABaTCJIbHBIX 3a1a4.

HpOGKTHHe 3aJaHusA

Vmenue OLCHUBATH MPABUJIbHOCTH BBIITOJTHCHU A y‘IG6HOI>i Pa3z[en «AHamm3 JaHHBIX Ha

3aJa4u, COOCTBEHHBIC BO3MOXKHOCTH €€ peuicHus.

Python»

YMeHue onpenesnsaTh MOHATHS, CO3/IaBaTh 0000IIEHUS,

YCTaHABJIMBATL aHAJIOTUH, KJ'IaCCI/I(I)I/II_II/IpOBaTB,

YCTaHABJIMBATL MPUYNHHO-CJIICACTBCHHBIC CBA3U, CTPOUTH

JIOTUYCCKHUE PACCYXKACHUA, YMO3AKITHOUCHU A

(I/IHIlYKTI/IBHBIC, ACAYKTHUBHBIC U T10 aHaJIOFI/II/I) " ACIaTb

BBIBOJbI.

Pa3nen «AHanus naHHBIX Ha
Python»

YMmenue CO3aBaThb, NPUMCHATHL U npeo6pa303513aTL 3HaKH
" CUMBOJIBI, MOACIIN U CXEMBI JJIs1 pCUHICHUA y‘Ie6HBIX u

IIO3HABAaTCJIbHBIX 3a/a4.

Paznen «AHanu3 JaHHBIX Ha
Python»




dopMupoBaHUE U Pa3BUTHE KOMIIETCHTHOCTH B O0JIACTH
ucnionb3zoBanus UKT (MKT-kommereHmmm).

Paszgen «Anann3 qaHHbBIX HA
Python»

Taoauua 3
IIpenmeTHbIE pe3yJIbTATHI

TpeooBanne ®I'OC

YeMm pocruraercs

®opmupoBanue HHOOPMAITMOHHON U alIrOPUTMUYECKOIN
KYJBTYpPbl, POPMUPOBAaHUE NIPEJICTABICHHS O KOMIIBIOTEPE KaK
YHHUBEPCAJIBLHOM YCTPOHCTBE 00padOTKM HHPOPMALIUH, PA3BUTHE
OCHOBHBIX HaBBIKOB 1 YMEHHI HCIIOJIb30BAHNS KOMITBIOTEPHBIX
YCTPOMCTB.

Paznensl

«OCHOBBI TPOTPAMMHUPOBAHUS Ha
Python»

«AHanu3 gaHHbIX Ha Pythony

dopmupoBaHuE NPEACTABIECHUS 00 OCHOBHBIX U3y4aeMBbIX
NOHATHAX (MH(OpPMAIHS, AITOPUTM, MOJEIH) U MX CBOHCTBAX.

Paznenst «OcHOBBI
nporpamMMupoBanus Ha Pythony,
«AHanu3 gaHHbIX Ha Pythony,
«BBeneHue B MallinHHOE 00y4YeHUE
Ha Python»

Pa3Butue anropuTMHUECKOro MBILIUIEHUS, HEOOXO0UMOTO ISt
npohecCuOHATIbHON e TeIbHOCTH B COBPEMEHHOM O0IIIECTBE;
pa3BUTHE YMEHUN COCTABUTH U 3aMUCATh AJITOPUTM JUIS
KOHKPETHOT'O UCTIONHUTENS; (POPMHUPOBAHNE 3HAHUN 00
AITOPUTMUYECKUX KOHCTPYKIUSAX, TIOTHYECKUX 3HAYCHUSIX U
orepanusx; 3HaKOMCTBO C OJJHUM U3 SI3bIKOB
IIPOrPaMMHUPOBAHUS U OCHOBHBIMH aJITOPUTMUYECKUMU
CTPYKTYpaMU — JIMHEHHOM, YCJIOBHOM U IIMKJIMYECKOM.

Paznienbl «AHanM3 1aHHBIX HA
Python», «OcHOBBI MallTMHHOTO
o0y4eHus»

®opmupoBaHue yMeHU popManu3aiui U CTPYKTypUPOBAHUS
UH(pOpMalNU, YMEHUS BEIOUPATh CIIOCO0 MPeICTaBICHUS
JTAaHHBIX B COOTBETCTBHMHU C NIOCTABICHHOMW 3a/1aue (Tabauibl,
CXEMBbI, rpadUKH, TUarpaMMbl) C UCIIOIb30BAaHUEM
COOTBETCTBYIOLIUX MPOTPAMMHBIX CPEICTB 00paOOTKU JAHHBIX

Pasnensl «OCHOBBI
nporpamMmmupoBanus Ha Pythony,
«Ananu3 naHHbIx Ha Pythony,
«BBeneHne B MamHHOE 00yUYEHUE
Ha Python»

®opMupoBaHUE HABBIKOB U YMEHUH 0€30MacHOro U
11eJ1ec000pa3HOro MOBEAECHUS IPU PabOTe C KOMIIBIOTEPHBIMU
nporpamMMamu 4 B cetu HTepHeT, yMeHHs cOoOII01aTh HOPMBI
MH(GOPMaLlMOHHON ATUKH U ITpaBa

Pa3nen «BBenenue B
HCKYCCTBEHHBIN UHTEIJIEKT)




Y4eOHO-TeMaTHYECKU IJIAH

B pasnene npuBoanTCs BapraHT IUNIAHUPOBAHUSA, KOTOPBIA PacCUUTaH Ha yIi1yOJIeHHBIH
BapHUaHT y4eOHOro IJIaHa.

IlepBO#1 NONOIHUTEIIBHON LEIBIO U3YyYEHUS PACIIMPEHHOIO Kypca SIBJISETCS TOCTUKECHUE
OOJIBITMHCTBOM YYAIIUXCSl MMOBBIIIEHHOTO (TIPOYKTHBHOTO) YPOBHSI OCBOSHUS Y4€OHOTO
Mmarepuaina. Y4eOHUKH Ul ypoBHA 7—9 KilaccoB o0ecreunBarOT He0OXOAUMBIN 11 3TOTO
y4e€OHBIN U AUJTAKTUICCKUN MaTepHal.

BTOpoiil 10NIOIHUTENIBHON LENbI0 U3YYEHHUS PACIIMPEHHOIO Kypca SIBISETCS TOATOTOBKA
yUaIInuXxcst K OJIMMIHNAaIaM, KOHKypcaM B 00J1aCTH aHaIM3a JaHHBIX U MAITMHHOTO 00y4eHUsI.

JlononHuTenbHOE yueOHOE BpeMsl B paCIIMPEHHOM BapuaHTe Kypca B OCHOBHOM OTJAeTcs
npakTuyeckoi padote. Ilpu pacmupeHHOM BapHaHTe y4eOHOro MmiaHa 60bIuas yacTh (MM BCe)
3a/1aHUI MOJKET BBIIIOJIHATHCS BO BPEMS YPOKOB 10 PyKOBOACTBOM YUYHUTES.

Paznnune 0a30Boro ypoBHst OT yriyOJeHHOIO Kypca MPOSBIISETCS B CTENEHU INIyOUHBI U

KadueCTBa OCBOCHUS TCOPCTUUCCKOTO MATCPpUaAJIa U MOJIYUYCHHBIX MMPAKTUYCCKUX HABBIKOB.

TemaTH4yeckoe IVIAHUPOBAHMUE C ONIPEACICHUEM OCHOBHBIX BU/10B y‘l€6H0ﬁ
HCATCJIBbHOCTH

Ta6aunna 4
«McKycCTBEHHBIH HHTEJICKT»
HanmeHnoBanue Kparkoe Buabl yueOHOM qeATEJILHOCTH
TeMbI coaep:xaHue
1.
Beegenne B UM 1 MO
1.1 Beenenue B [IpornosupoB | Anarumuyeckasn: MOUCK OTBETOB Ha BOIPOCHI yUUTEI,
MaIllMHHOE OOyYeHHE | aHWe, aHAIM3, | CAMOCTOATENbHBIN NOMCK HH(POPMALUK IIPU PEIIEHUH
06yquI/Ie’ IIOCTABJICHHBIX 3a1a4.
JaHHBIE, Kommynuxayuonnas: xomanaHas paboTa, OTBETHI Ha
NpU3HAKH BOMPOCHI YUUTENS, UTPOBas MPAKTHKA.
b
ANTOpHTM, Ilpakxmuueckas: yyactue B Urpe, padboTa ¢ HTPOBBIM
ucKyccTBeHH | LPCHAKCPOM.
- Peghnexcusnas: pediiexcusi METOIOM «6 LTSI
WHTEIJIEKT,
MalIMHHOE
oOyueHue,
data science.

1.2 Pousib Otuka 1N, Ananumuveckas: TOUCK OTBETOB Ha BOTIPOCHI YIUTETIS,
HCKYCCTBEHHOTO 3THUYHOE CaMOCTOSITETIbHBIN MOUCK MH(OPMAIMK TPU PEILICHUN
WHTEJUIEKTA B )KU3HU | IpUMeHeHue | [TOCTABJICHHBIX 3a/la4.

YejoBeKa: ITHKA H Uu, Kommynuxayuonnas: xomangaas pabota, OTBETHI Ha
peryiupoBaHie oTBeTCTBeHHO | BOTPOCHI yHUUTCILA.
cte TN Ilpakxmuueckas: pelieHHe Kelca, y4acTue B Urpe.
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perynupoBal | Pegaexcuenas: OTBETbl HA KOHTPOJIbHBIE BOIIPOCHI
ue UN.
2.
OcHoBBbI s13bIKa porpamMmupoBanus Python
2.1. ANTOPUTMBI U HcnonHutens, anroput™. | Ananumuueckas: IOUCK OTBETOB Ha BOIPOCHI
UCIIOJTHUTEIH. Crioco0sI 3anmcu YUUTEINS, CAMOCTOSITETIHHBIHN TOUCK
Crioco6bl 3amicu ITOPUTMOB: CJIIOBECHBIH, | MH(POPMALUK [IPU PEIIEHUH OCTaBICHHbIX
AITOPHTMOB HOCTPOYHBIH, OJI0K- 3agady.
cxema, porpaMma. Kommynuxayuonnas: pabota ¢ UTPOBBIM
JIuHeHbIH, TPEHAXKEPOM.
Pa3BETBISIOMINACS U Ilpaxmuueckas: OTBETHI HA BOIIPOCHI,
TUKITHYECKUN peleHne npeajgaraeMblx 3aJaHui Ha sS3bIKe
AITOPUTMBI. nporpamMMupoBanus Python.
Pegnexcusnas: 3al0JIHEHHUE nucTa
peduexcun
2.2 OO0mue cBeneHus o Uctopus s3eika Python, | Anarumuueckas: IOWCK OTBETOB HAa BOIPOCHI
A3bIKE KOMITWJIHPYEMBIE U YUUTETS, CAMOCTOSITEIILHBIN TOUCK
IPOrpaMMHUpPOBaHHs | HHTEPIPETHPYEMBbIE WHPOPMAIIUK [TPU PEIICHUH OCTaBICHHBIX
Python S3BIKH, JOCTOMHCTBA U 3ajad.
HenoctaTk Python. Kommynuxayuonnaa: pabota B KOMaHAax U
[onsiTre AaHHBIX, TUNBL | (WITH) UHIUBUILYAJIHHO.
JaHHBIX: LIeTIbIE, IIpaxmuueckas: OTBETHI Ha BOIIPOCHI,
BEILIECTBEHHBIC U peleHre IpeagaraeMblx 3aJaHui Ha S3bIKe
CTPOKOBEIE. nporpaMMupoBanus Python.
IlonsiTHE IEPEMEHHON, Peghnexcusnas: 3aIl0JIHEHUE Jucra
pasHUIla MeXKIY pedekcuu
MepEMEHHOMN 1
KOHCTaHTOM.
2.3 Opranuzamus BBoga | @ynknus print(), Ananumuueckas: TIOUCK OTBETOB Ha BOITPOCHI
Y BBIBOJIA TAHHBIX npaBuIa ee YUUTEs], CAMOCTOSITEILHBIN TOUCK

UCTOJb30BaHus. OIMOKU
MPY UCTIONIb30BAHUT
¢byHkIun print().
Tuneiganssix: int, float,
str.

[TpuBeeHUE TUTIOB C
MTOMOIIIBIO
COOTBETCTBYIOIINX
¢dynxmwmii (int(), float(),
str()). Oynkrus type().
OrmepaTop
MIPUCBANBAHUSL.
ITpaBuia IMEHOBAHUS
MEPEMEHHBIX.

Oynkus input(),
npaBuIIa ee
MCIIOJIb30BaHUS.
Heo6xomumocTts
MIPHUBEICHUS
LIEIOYHMCIICHHBIX JaHHBIX
K THITy int mociie BBOja

WHQOPMAIIUH [TPU PEIICHUH TTOCTaBICHHBIX
3ajay.

Kommynuxayuonnas: pabotra B KOMaHAaX U
(WnM) MHOUBUAYAJIBHO.

Ilpaxmuueckas: OTBETHI HA BOIIPOCHI,
peleHne npeagaraeMblx 3aJaHui Ha S3bIKe
nporpaMMmupoBanus Python.
Pegnexcusnas: 3aIl0JTHEHNE
pedaexcun

JINCTa




2.4 Anroputmuueckas Tume nanseix B Python, | Ararumuueckas: TIOUCK OTBETOB Ha BOIIPOCKHI
KOHCTPYKLUS apudmeTryecKue YUUTENS, CAMOCTOSATEIbHBIA TOUCK
«CIIETOBAHUE OMEePaTOPHI, IEUCTBUS C WHGOPMAITUH TIPH PEIICHUH ITOCTABICHHBIX

MEPEMEHHBIMH. 3azad.

ANropuTM™, BUABI Kommynuxkayuonnas: pabora B KOMaHIax U

aJTOPUTMOB, (vn) MHOUBUAYAIIBHO.

O0COOCHHOCTH JTUHEWHOTO | [Ipakmuueckasi: OTBETHI Ha BOIIPOCHI,

aNropuTMa, OJIOK-cXema. | pelleHHe IpeIaraeéMbIX 3aJaHiid Ha SI3bIKe

biiok-cxema nuHeHHOrO mporpammupoBanus Python.

aNropuT™MA. Pegnexcusnas: 3aroJHeHUE JMcTa
pednaexkcnn

2.5 IIporpammupoBanue | brok-cxema TUHEMHOTO AHnanumuueckas: IOUCK OTBETOB HA BOIPOCHI
JIMHEHHBIX ajaropuTMa. YUHUTENS, CAMOCTOATEIBHBIN MOUCK
aJTOPUTMOB IIporpammupoBanue WH(GOPMAITUH TIPH PEIIEHUH TOCTaBIEHHBIX

JUHEWHBIX AJITOPUTMOB, | 3a7ad.

apu(pMeTHIECKHE Kommynuxayuonnas: pabora B KOMaHIaxX U

OIEPATOPHI, IEPEMEHHBIE (MI1) MHIMBHYATTEHO
Ilpaxkmuueckas: OTBEThI Ha BOIIPOCHI,
peleHne npeiaracMbIX 3aJaHui Ha S3bIKEe
nporpaMMmupoBanus Python.

Pecghnexcuenas: 3al0JIHEHUE JucTa
pedekcuu

2.6 AnroputMudeckas PasBeTBnstoniuiics AHnanumuuecxas: IOUCK OTBETOB Ha BOIIPOCHI
KOHCTPYKITUS aNropuTM, OJIOK-cXemMa YUUTENS, CAMOCTOATEIbHBIA TOUCK
«"BETBIICHUEY BETBIICHUS, OTICPATOPHI WHGOPMAITUH TIPH PEIICHUH ITOCTABICHHBIX

CpaBHEHUSL. 3a/1ady.

Ycnosusie onepatopsl if, | Kommynuxayuonnas: pabora B KOMaHIaxX u

if-else, mpaBmIa 3anucu (W) MHIMBUIYAIIBHO.

YCJIOBHBIX OIIEPaTOPOB. Ilpakmuueckas: OTBETHI Ha BOIIPOCHI,
pelIeHre NpeiaracMbIX 3aJaHUN Ha SI3bIKE
nporpamMmmupoBanus Python.

Peghnexcusnas: 3armoJIHeHUE JICTa
pedexcun

2.7 [omuas popma Bbriok-cxema BeTBiIEHUS. Ananumuueckas: IOUCK OTBETOB Ha BOIPOCHI
BETBJIEHUS ITonHbli yCIOBHBIM YUMTEIIS, CAMOCTOSATEIIbHBIA TOUCK

omneparop, paBuiIa WHGOPMAITUH TIPH PEIISHUH ITOCTABIEHHBIX

3aIUCH TOJHOTO 3a1ay.

YCIIOBHOI'O omieparopa Kommynuxayuonnas: pabora B KOMaHIaxX U
(WnM) MHOUBUAYAIIBHO.

Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI,
pereHne nperaracMbIX 3aJaHrui Ha S3bIKe
nporpaMMupoBanus Python.

Pecghnexcuenas: 3aroJHeHUE JucTa
pednexcun

2.8 IIporpammupoBanue | IIporpammupoBanue AHnanumuueckas: TOUCK OTBETOB Ha BOIIPOCHI
Pa3BETBILIIOITUXCSI JIMHEMHBIX AITOPUTMOB, | YYHUTENs, CAMOCTOSATEIbHBIN TOUCK
aJITOPUTMOB. apI/I(l)MeTI/I‘leCKI/Ie I/IH(bOpMaHI/II/I Ipu pEIICHUN TOCTaABJICHHBIX

VY coBHBIN onepaTop

OnepaTopbl, NIECPEMCHHBIC

3ajad.

Kommynuxayuonnas: pabora B KoMaHIaxX U
(W) MHIUBUIYAIIEHO.

Ilpaxmuueckast: OTBETHI HA BOTIPOCHI,
pelleHre TpeIaraeMbIX 3aJJaHUN Ha s3bIKe




mporpaMmmupoBanus Python.
Pegnexcuenas: 3aIMoJIHEHUE
pednexcnn

Jucra

2.9

IIpocteie u
COCTaBHBIC YCIOBHS

PaszBerBisrommiics
aJTOpUTM, OJIOK-cXeMa
BETBJICHMUS.

Jlorndeckue oneparopsl,
COCTaBHBIE YCIOBHSL.
YcnoBHBIN OnIEpaTOp

Amnanumuyeckasi: TOUCK OTBETOB Ha BOTIPOCHI
YUUTENs], CAMOCTOSTEIHHBIA TOUCK
UH(pOpMALIUK TIPH PEIICHUHU ITOCTABICHHBIX
3ajad.

Kommynuxayuonnas: pabota B KOMaHIAX U
(M) MTHOIUBULYaJIbHO.

IIpaxmuyeckas: OTBETHI Ha BOIPOCHI,
pelleHre TpearaeMbIxX 3aJJaHii Ha s3bIKe
nporpammupoBanus Python.
Peghnexcuenas: 3aIlOJIHCHUE
pednekcun

JINCTa

2.10

AnroputrmMudeckas
KOHCTPYKIUS
«IIOBTOpPEHUEY.
IIporpammupoBanue
IIUKJIOB C 33JJaHHBIM
yCIOBUEM
MIPOJOJKEHUS
paboThI

Oneparop while B
Python, cuaTakcuc
onepatopa while

Amnarumuyeckas: TIOUCK OTBETOB Ha BOTIPOCHI
YUUTETS, CAMOCTOSITEIILHBIN TOUCK
UH(pOpMALIH TP PEIICHUH ITOCTaBICHHBIX
3aj1ad.

Kommynuxayuonnas: pabota B KOMaHAaX U
(Wn) MHOUBUAYAIIBHO.

IIpaxmuyeckas: OTBETHI Ha BOIIPOCHI,
peleHne IpeagaraeMbIx 3aJaHui Ha s3bIKe
nporpaMMmupoBanus Python.
Pegnexcusnas: 3aI0JTHeHNE
pedrexcun

JMcTa

211

IIporpammupoBanue
LUKJIOB C 33JJaHHBIM
YUCIIOM ITIOBTOPEHHUU

Oneparop for B Python,
¢bynkus range(),
CUHTaKCUC (DYHKIIMH

range().

Amnanumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI
YUHUTEIsl, CAMOCTOSITEIIbHbIN MOUCK
WHQOPMAITUH [TPU PEIICHUH TOCTaBICHHBIX
3ajay.

Kommynuxayuonnaa: pabota B KOMaHAax U
(WnM) MHOUBUAYAJIBHO.

Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI,
peleHne npeagaraeMblx 3aJaHui Ha S3bIKe
nporpaMMmupoBanus Python.
Pegnexcusnas: 3aIl0JIHEHHE
pedekcuu

JINCTa

212

[TpoekTt «Pa3nuunbie
BapUAHTHI
MIPOrpaMMUPOBaHUsA
HUKINYECKOTO
AINTOpUTMay

[MKIMYECKUl AJITOPUTM,
anroput™ while,
anroputm for, npaBuia
3aITUCH TUKJINYECKUX
anroputMoB B Python

Ananumuueckas: TIOUCK PeIICHUS
MOCTaBJICHHOM 3a/1auHu.

Kommynuxayuonnas: pabora B KoMaHIaxX U
(W) MHIUBUIYAIIEHO.

IIpaxmuyeckas: pellieHre MPOEKTHOM 3a7a4u.
Pegprexcusnas: 3aIloJIHEHHE JIACTa
pedexkcun

2.13

IIpoext «Hauana
MIPOrpaMMHUPOBaHMSD)

Tune! TaHHBIX,
MepeMeHHbIe, (YHKIIHH,
MaTeMaTU4YeCcKue 1
JIOTHYECKHUE OTIEPATOPHI,
BH/IbI AITOPUTMOB,
YCJIOBHBIN OIIEpaTop,
onepatop for, oreparop

AHnanumuueckas: B mpouecce
cUcTeMaTH3alluy 3HAaHUM.
Kommynuxayuonnas: nipu pabote B
KOMaH/ax.

Ilpakmuueckasa: B paboTe MO CO3JAHUIO
BU3YaJIbHON KapTbl 3HaHWH. Peghnexcuenas:
3aIl0JIHEHUE JICTa peQIIeKCHH




while.

3.
Ananu3 naHHbIx Ha Python
3.1 Hayka o nanHbIX. Januele, Hayka o AHnanumuueckas: aHau3 TPAKTOBOK MOHSATHUS
CTpYKTYpbl JaHHBIX | JaHHBIX, OTKPHITHIE «HayKa O JaHHBIX»; IIOUCK OTBETOB Ha
HOAaHHbIE, HICTOYHUKU HpO6HeMHBIe BOIIPOCHI YUUTECIIA.
J@HHBIX, CTPYKTYPBI Kommynuxayuonnas: odcyxneHne TpaKTOBOK
JIAHHBIX (CTeK, MOHATHS «HayKa O JaHHBIX», OTBETHI HA
MACCHB, OUepe/Tb, BOIIPOCHI YUUTEIIS.
XOUI-TabHIa) Ilpaxmuueckas: pabota B MUKpOrpymnmnax Ha |
aTare ypoka (BHIOTHEHHE 3a1aHMsI Ha
OIpPOBEpKEHNE WM (pakTHIECKOe
MOATBEP>KICHNE OTHOTO U3 TE3UCOB); IOUCK
MPUMEPOB CAaHTOB-UCTOYHUKOB JTAaHHBIX;
peleHne NpoOJIEMHbIX 3aJaHHUH.
Peghnexcuenaa: 3anomnenue iaucra pedaexcun
B KOHLIE YPOKa
3.2 Pabota co cnuckamu | CTpyKTYphI JaHHBIX, Oxcnepmuas: o0CyKaAeHUE TOMAIIIHETO
Python CIIMCKH, CITHCOK, 3aJ]aHUs M €ro OLCHKA.
SJIEMEHT CIINCKa, Ananumuueckas: aHaau3 POOIEMHOMN
MHIIEKC, CUTyanuu 00 OpraHu3aliK XPaHEeHUs! JaHHBIX
oTpULATeNbHAs (Ha npyMepax); HaNMcaHue Koja (sran 2
WHIEKCAIHS ypoxa).
Ipaxmuueckas: pemieHrne MpoOIEMHBIX
3aJlaHnH, MpakTHieckas padbora (tam 3
ypoKa).
Kommynuxayuonnasn: oTBETH Ha BOIIPOCH
YUUTENs, y4acThe B IPYMIIOBOM 00CYKICHUU
IIPY BBINOJIHEHUH 3aJaHUH.
Pegnexcusnas: 3anonHenne nucra peQueKcuu
B KOHILIE YPOKa
3.3 bubnuorexku Python. | Ilouck, OYHCTKa, | Ananumuyeckas. TIOUCK OTBETOB HA
bubnuoreka Pandas | mpeoOpaszoBanue, poOJeMHbIE BOIIPOCH! (HapuMep, IPOBECTH
opraHusanus u c60p aHAJIOTHIO OMOIHOTEKN SI3LIKA
JaHHBIX, OMOIMOTeKa | MPOrPAMMHMPOBAHHMS C OOBIYHOM
SI3BIKA OMOJIMOTEKOM), COCTABIICHHE TIIaHa ICHCTBHMA
HPOrPAMMUPOBAHHS, 110 U3YUYECHHUIO U aHAJIN3Y JAHHBIX.
oubmmorexkn  Python, .
oubmmotexa  Pandas, IIpaxmuueckas: BBIIIOJTHEHUE TPAKTUIECKOM
paboThL.
UMIIOPT OMOIIMOTEK K )
OMMYHUKAYUOHHASA! OTBETHI HA BOITPOCHI
YUUTENs, y4acTHe B IPYIIIOBOM
00CYXI€HUHMBBIIIOJIHEHHOTO JIOMAIIIHETO
3aJaHus U B POLIECCE BBHIMOJIHEHUS 3aJaHHH.
Peprexcusnas: 3anomHenne nicra peQruekcuu
B KOHIIE YpOKa
3.4 CTpyKTypHI Iowuck, OUUCTKA, | Ananumuyeckas: aHAIN3 BBIIOTHEHHBIX
nmaHHbIX B Pandas nmpeoOpazoBaHue, JIOMAITHUX 3aJJaHHUH, BBIITOJIHEHUE 3alaHU 110
opram3anus # cOop | CTAHLUAM.
JAHHBIX, crpykrypsl | [Ipakmuueckas: BBINOTHEHHE 3a1aHHI 11O
JamHBX B Pandas, | CTAHIMSM, BBIOIHEHHE TECTA.
CTpYKTYpa JAHHBIX Kommynuxayuonnas: OTBETH Ha BOIIPOCHI
Series YUHUTEIs, yYacTUue B IPYyNIOBOM

00CYKICHUHIIPH BBHITIOTHEHUHY 3aJ[aHHIA.
Pegprexcusnas: 3anonnenne aucta pedeKCuu




B KOHIIE ypoKa

35 Crpykrypa Crpykrypa JaHHBIX | OKxcnepmuas: IOUCK U 00CYKIIEHHE OLTHOOK
nmanaeix Dataframe DataFrame,  cioBapb, | IO pe3yabTaTaM BELINOJHEHUS 3aJaHUM
CITHCOK, dynxmms | AHarumuyeckas: ananu3 BBIIONTHEHHBIX
read_csv, merompl head | MPAKTHYCCKHX 3aJaHUM, IOUCK OLIMOOK U X
1 tail 000CHOBaHHUE, aHANIU3 (pparMeHTa Koaa
(3amanue 4).
Ilpaxkmuueckas: BBIIOJHEHUE 3aJaHUN Ha
coznanue oobekta DataFrame u3 cnoBaps u u3
crnucka cnuckoB (1 aTam ypoka), BBIITOTHEHHE
3aJ]aHU{ HA CUUTHIBAHUE W BBOJI TaHHBIX,
aHanm3 Koja u T.1. (2 u 3 9Tamsl ypoka).
Kommynuxayuonnas: oTBeTH Ha BOIPOCHI
YUUTEINS, y9acTHe BO PpOHTAIBHON Oecene u
IPYIIIIOBOM O0CYICHUMIIPH BBITOTHEHUN
3a1aHHAMN.
Peghnexcuenasn: 3anonnenne nucra peiekcuu
B KOHIIE YPOKa
3.6 bazossie onepanmu ¢ | Madopmanus o Ananumuyeckas: Py BHITIOTHEHUH
HabopaMHu JaHHBIX JaHHBIX, METOABI info U | MPaKTHYECKOTO 3aJaHHsI Ha YTEHHE JAHHBIX U3
describe, yncnoBsie u TaOIUIBI HHpOpPMAIIH 00 UTPOKax
KaTeropuajgbHble (yTOONBHBIX KITyOOB, B TOM YHCJIE C
MPU3HAKH, npumenenueM metoz describe(); npu
arperupyromme BBIMOJIHEHHUH 33/IaHUS HA HCCIIEJI0BAHHE
GbyHKIHIH: arperupyomux QyHKIH.
value_counts, unique, Ipaxmuueckas: Tpy BRITIOHEHUH 3a[aHUH, B
nunique, groupby TOM YHCIIE CAMOCTOSITEIbHBIX U
MeTtoasl min(), max() U | HCCIeAOBATENECKUX MPAKTHIECKUX PadoT.
mean(), oObenunenue | Kommynuxayuonnasn: ydactue BO
Tabmu ¢ nomompio | GPOHTaNIBHOM Oecesie Mo 00CYKAEHUIO
MeToza merge, | AOMALIHEro 3aj[aHNs (MOJENb ypOKa —
nmapameTpst on 1 how «IIEePEBEPHYTOE OOYUCHHEY ).
Pegnexcusnas: 3anonnenne nucta peduexcun
B KOHIIE YpOKa
3.7 OnucarensHas Metonast info, describe, | Anarumuueckas: Tpy BHITOTHEHUH 3aIaHUI
CTATHCTHKA min, max, mean, | MpakTHUECKO# paboThl HA MPUMEHEHUE
ycnoBus  (uibTpanuy | CTATHCTHYCCKUX METOJIOB, & TAKXKE IIPH
JIAHHBIX, CTATHCTHKA 110 | COCTABICHNH 321aHNs Ha CIIOJKHBIE YCIOBUS
KaTeropHaIbHBIM (GWIbTpalK JAHHBIX U CTATHCTHYECKUX
napameTpam, MCTO/IOB. .
DUTBTPAINA  JAHHEIX, Ipaxmuueckasi: TPY BHITIOTHEHUH 3a[aHUH.
CTATHCTHICCKe Kommynuxayuonnas: ydactue Bo
(GpoHTANTEHOM 00CYXIEHHU TIPOOIIEMHBIX
METOJbE CUTYyalnH, OTBETHI Ha BOIPOCHI, 00CYKICHUE B
rpynmax.
Peprexcusnas: 3anonHeHne mucra peQrueKcun
B KOHILIE YPOKa
3.8 Busyanu3zanms Busyanuzauus naHHbIX, | AHarumuueckas. TPUBBLICICHUN
JTAHHBIX MPEeUMYIIeCTBa MPEUMYIIECTB BU3YAU3aMH JAHHBIX 0 X
JMATPaMM U TPaduKOB; TaOJIMIHOTO TIPEICTABICHUSI.
BUJTBI qmarpamy; | [Ipakmuueckas: TIpA BBIONHEHUH
oubmotekn  Pandas, | PAKTHYECKUX 3a1aHHUIi B MAJIBIX IPYIIIAX; [IPU
Matplotlib, Seaborn: | BPIMOTHCHHH MPAKTHYECKO paboTHI.

MOCTPOCHHUE TPAPHKOB U
JMarpaMM C ITOMOIIBIO

Kommynuxayuonnas: OTBETH Ha BOIIPOCHI
yuuTens, GpoHTaIbHOE00CYKACHUE U
00CY)KIECHHE B MAIBIX IPYMIIaX.




3THX OUOIHOTEK,
Metonel  plot,  hist,
scatter, joinplot,

pairplot, countplot

Pegnexcusnas: 3anonHenne nucra peduexcun
B KOHILIE YpOKa

3.9 IIpoekr OcHoBHBIE NOHATUA | AHanumuyeckas: TPY BBIIOJIHEHUH 3a1aHUN
«HccnenoBanue TeMbl «AHaIu3 JaHHBIX | 110 UCCIENOBAHUIO qaracera o (yTOOIICTax,
na”HaeIx». Yacts 1 Ha Python» IIOMCK CTATUCTUYCCKHUX XAPAKTCPUCTHK

OTJIENbHBIX IEPEMEHHBIX U UX B3aMMOCBS3EH,

3.10 IIpoekt

MOCTPOCHUE BU3YaIU3al1 JaHHbIX.
«Hcenenosanme IIpaxkmuueckas: Ipy BBIIOJIHEHUH IPOEKTA.
AaHHBIX». Jacts 2 Kommynuxamusnas: npu o0cyKaeHUN

JIOMAILTHETO 3a/1aHus, IPU BBHIOJTHEHUH

IIPOEKTa B MaJIbIX IPyMIax

Peghnexcuenas: 3anonnenue mucra peQuexcun

B KOHILIE YPOKa

3.11 IIpoekt «Python st | OcHOBHBIE TOHSTHA | AHanumuueckas: IPHU MOCTPOSHUH BU3yaTbHON
Data Science» TEMBl «AHAaIW3 JAHHGLIX | KAPTHI 3HAHWH MOZYJIA.

Ha Python» Ipakxmuueckas: ipy BBIIOTHEHUH TECTA 110
paszeny.
Pecgprexcuenas: 3amonaenne nmicta pedaeKcun
B KOHILIE YpOKa
4.
Beenenue B MamuHHOe 00yyeHue Ha Python

4.1 [lonsiTHE U BUABI UckyccTBeHHBIN WHTEJUIEKT, | Ananumuueckas: IpHU CPAaBHUTEIBHOM
MAaIlMHHOT' O IOAXO0M, OCHOBaHHBIN Ha | aHaJIM3e MOAXO0J0B: 00yYEHHE C
o0yueHus npaBuiax, MallIMHHOE | YUUTENEM U 00yueHue Oe3 yuuTens;

oOyuyenne, wucropus pa3putus | IPY OTBETAX HA BOIPOCHI U

U B urpax, cepsl ($poHTaTBHOM 00CYXIEHHH BOIIPOCOB

PUMEHEHUS MarunHoro | O MPE3CHTALHH.

oGyueHms:; oGyuerme c Hpaxmﬁmecmﬂ: TpH BEINONHEHAN
GvacHne  Ges | 3AAHUH MPAKTHYECKOH paloTHI.

yIuTelem,  oby Kommynuxkayuonnas: OTBETH Ha

yUdTeNd, 3aJadya perpeccu,

BOTIPOCHI YUHUTES], y9acTHE BO
3a1ada KilaccuuKaluuy, 3a1ada (POHTATEHOM OGCY K ICHHH TIpH
KIQCTEPHU3ALHMH, OTOOP MAHHBIX | oo oo 33 1aHHi.

AL MOJACIM  MAUIUHHOLO | Pedyrexcusnas:  3amoHEHHE  JIMCTA
00yueHus peduieKcuu B KOHIE yPOKa

4.2 AHanus u MamuHHoe o0y4eHue ¢ | Ananumuueckas: Ipy IOUCKE OTBETOB
BU3yaJIU3aIusl y4uTeNeM, MallTHHHOE 00ydeHue | Ha BOIPOCHI B X0/1¢ o0cyxaeHus
JTaHHBIX Ha Python 0e3 yumrerns, 3a1a4a perpeccuu, | BRIITOIHEHHOIO JOMAIIHEr0 3a1aHus,
(noBTOpEHUE) 3ajaua KiaccuUKALMK, 3aaua | TPH BHIIOJTHEHUH 3a/laHU

KJIacTepu3anuu;  OuOIMOTeKH
Pandas u Matplotlib, urtenue
TaOJIMYHBIX JIAHHBIX,
CTATUCTHYECKHE  IOKA3aTelH,
MOCTPOCHHUE THarpaMm

MIPaKTHIECKOI paboTHI.
IIpaxmuueckas: Iipu 00CYXKICHUN
BBITIOJTHEHHOTO JIOMAIITHETO 3a/[aHus;
pu GpOHTANBEHOM oIpoce U Oecene,
MIPH BBITMOJTHEHUH 3a/IaHUI
MPAaKTHYECKOH pabOTHI.
Kommynukayuonnas: oTBeTH Ha
BOTIPOCHI YUUTEJIS, y4acThUe BO
(bpoHTaTBEHOM 00CYXICHUH TIPH
BBITIOJTHEHHUU 3aJaHUA.
Peghnexcuenan: 3amnonnenue
peduiekcun B KOHLIE YpoKa

JINCTa




4.3 bubnuorexu MammunHOe o0y4eHune ¢ | Ananumuueckas: OTBETHI Ha BOIIPOCHI
MAaIIMHHOTO yuuteneM W 0e3 yuuress, ero | (aHalIu3 BOIPOCOB M IMOUCK
o0ydeHus MPEUMYIIECTBA, TIOCTAHOBKA | OTBETOB)(POHTANIBHOM Oecebl,
eI U 3a1ad, aHATH3 JAHHBIX, | AHAIN3 TPadUKOB MOJereit
o0yuaomas 1 TpeHHpoBouHas | MAITMHHOTO 00yHeHus pH
BRIGOPKH, 3a7aua  perpeccu, | BPIMOTHCHHN 3a/aHHS «IIpobnems! B
3aja4a KJIaccU(UKAINH, OOy eHIH MOJIETID.
TecToBas M TPEHMPOBOUHAS IHpaxmuueckas: TOHCK OTBETOB Ha
BOIIPOCH! ()POHTATILHOM Oeceanl 1
BBEIOOpKA, nepeoOyveHue,
BOIIPOCHI YYHUTENSI B XO/I€ YPOKa.
HE0O0YdIeHue,  OMTHMATLHAL Kommynuxayuonnas: ydactuie Bo
MOACIE, Kpocc-BallMAlNL, | hinopTameHOi Gecese o MaTepuanam
ombmmorexka Sklearn, a3rarmer Tpe/IbLIYIIEro YPOKa; y9acTue B
IIOCTPOCHHUA MOJACIH | oOCcy)ACHUH MPU BBIOTHEHUH
MalIMHHOTO ~ OOY4eHWs  HA | 33aHHA B MUKPOTPYIIIE 110 AHATIU3Y
Python rpa)uKOB MaIIMHHOTO OOyYEHUSI.
Pegrexcusnas: 3anonHenue ncra
pedaexcun B KOHIE YpoKa
4.4 Jluneiinas perpeccust | [lonstre nuHeHO# perpeccuu, | Anarumuueckas: aHamu3 pabOTHI
nenesas (yHKIMS, JMHEHHOE | MOJEIN JIMHEHHOM perpeccuu (oadop
ypaBHEHHE, KO3 UITUCHTOB JINHEHHOTO
TOMOCKEJACTUYHOCTh JIaHHbIX; | YPABHCHUA C HECKOJIbKUMH
CO3MAHME MOJENH JiMHeifHoi | HEPEMCHHBIMH); aHATH3 3a/ad,
perpeccun  ma  Python ¢ | MPCACTABJICHHBIX yHHTENEM, BHIOOD M3
nomompio GuomoTex Pandas, | HHX 33441 PETPECCHM; 3a/aHUE Ha
NumPy # Sklearn aHaIM3 Fpa(bI/IE(OB 1 BBIOOp M3 HUX
TOT0, KOTOPBIH COOTBETCTBYET MOJIENIN
JIMHENHOW perpeccuu; aHalIu3
ToueYHbIX Tpacdukjd u BEIOOpP cpenn
HUX Ha0Opa JaHHBIX, NOIXOIAIINX IS
pellIeHUs 3a/1a4d JTUHEUHOU
perpeccu; co3iaHue MOJIeH
MaIlIHHOTO 00y4YeHus Ha Python.
Ipaxmuueckas: peuienue 3anad (13
Npe/CTaBICHHBIX YUUTENIEM 3a/1a4) Ha
BBIOODP HAOOpa JaHHBIX (TI0
rpadukam), TOIXOAAIIUX JJIs
pellIeHUs 3a/1a4d JTUHEUHOU
PpETpeccu;co31anue MoJIEIT
MaIlIHHOTO 00y4YeHus Ha Python:
MOJIEITb TIPEJICKa3aHus [IEH Ha
KBapTUPHI B 3aBUCUMOCTH OT
Pa3MYHBIX TapaMeTpOB.
Kommynuxayuonnas: ydactie Bo
(bpoHTaIBEHOM 00CYXJIECHIUH OCHOBHBIX
BOIIPOCOB TE€Mbl — JIMHEHHAS (PYHKIHS
1 JIMHEWHOE ypaBHEHHUE, KOTOPHIE yxKe
M3yYaIIUCh B KypCe MaTEeMaTHKH;
o0CyXJIeHHe 3a/1a4 10 TpauKaM.
Peghnexcuenan: 3amonHeHue JmcTa
peduiekcun B KOHIIE YpOoKa
4.5 Henwnneiinsie Cozmanne, o0ydeHNEe W OlEHKA | AHanumuueckas: CO3MaHUE MOJIETH
3aBUCUMOCTH MOJIeTIH JIMHEHHON perpeccu, | JTMHEHHON PErpecCcuu Ha OCHOBAHMU

BU3yaJIM3alusl  JaHHBIX  Ha
Python; nenuneiiHbie GyHKINH,
rpadpuKu GbyHKIUA;

IIOJIMHOMHAJIbHOC

MIPOCTOM TaOJUIIBI C TAHHBIMU O
3apIuiaTax COTPYJIHUKOB,
HaxOSIINAXCS Ha Pa3HBIX
JIOJDKHOCTSIX ;HAITMCaHUEe KOJIa.




npeoOpazoBaHue JTUHEHHOU

perpeccun

Ilpaxmuueckas: peneHue 3aaad Ha
CO3JJaHUE MOJEIH JIMHEHHOU
perpeccuu, OTBETHI Ha BOIPOCHI
yuutens (IOBTOPEHUE MaTepuala
MaTEMAaTHKH); BBITOTHEHUE 3aJaHHS
HA MOJIMHOMHUAIILHYIO PETPECCHIO,
HaIMCaHKUEe KO JUIS MIPEICKa3aHus
3HAYCHUS HOBOW MOJICIIBIO H
MOCTpOeHUE rPahUKOB UCXOTHBIX
JTAHHBIX W MOJICITH.
Kommynuxayuonnas: ydactuie Bo
(hpoHTATEHOM 00CYK/IEHUH, OTBETHI
Ha BOMPOCHI YUUTEIIS.
Peghrexcuenas:  3amonHeHUE
peduiekcun B KOHIIE ypOKa

JINCTa

4.6

Knaccuduxarms.
Jloructnueckas
perpeccus

Knaccuduxarms,
JIOTHCTUYECKAs perpeccus,
JTUHEHHBIHI kiaccudukarop,
TUIIEPILUIOCKOCTb, OuHapHast
KJTACCH(UKAITHIS,
MYJIBTHKIIACCOBAs
KJIACCU(UKAITHS; JIMHEHHOE
ypaBHEHHUE, K03 pULIHEHTHI
JIMHEHHOr O YpaBHEHUS,
pacHooKeHue TOYKH
OTHOCHUTEIIBHO IPSIMOM, OTCTYII
00BeKTa; co3nanue, o0yueHne u
OIIEHKa MOJEIH JIOTUCTHYECKON
perpeccun

Ananumuyeckas: TIONCK OTBETOB Ha
poOJIEMHBIE BOIPOCH! M PEIICHHE
3aJla4 Ha JTane 2 ypoka.
Ilpakmuyeckas: OTBETH Ha BOIPOCHI,
o00p MPUMEPOB 3a7a4
KJIaCCH(UKAIMK; OTBETHI HA
npoOJIeMHBIE BOIIPOCHI MPH
00BSCHEHHH HOBOTO MaTepuaa;
peleHue 3a/1a4 Ha 3aKpericHue
HOBOT'O MaTepHala Mo TeMe; y4acTHe
BO (poHTANBHOM paboTe Ha JTamne 3
ypoKa.

Kommynurxayuonnas: ydacrue B
00CY’KIEHHH TeCTa 1 OCHOBHBIX
MIOHSTUI TEMBI; OTBETHI Ha BOIIPOCHI
YUUTE.

Pegrexcusnas: 3anonHenue nucra
pediekcuu B KOHIIE YpOKa

4.7

Knaccuduxarms.
Jloructnueckas
perpeccus

Marpuua omubOK, MEeTpUKU
KadyecTBa JIOTHCTUYECKON
perpeccuu, MOJ€eIb
JIOTUCTUYECKON perpeccuu Ha

Python

Ananumuuyeckas: TIONCK OTBETOB Ha
BOIPOCHI YUHUTEINS IPU 00CYKICHUN
METPHK KauyecTBa JIOTUCTHYECKON
perpeccum; caMoCTOSTENILHOE
COCTaBJICHHE MOJIENH JOTUCTUYIECKON
perpeccu i MpeIcKa3aHus
BeposATHOCTH B Onmkaiimue 10 et
WIIIEMHYECKON 0OJIE3HU Cepra Mo
Pa3TUYHBIM [IPU3HAKaM.
Tlpakxmuueckas: OTBETHI HA BOITPOCHI
YUUTEISA;CaMOCTOSATENIBHOE
COCTaBJICHHE MOJIEH JJOTUCTUIECKON
perpeccun i MpeIcKa3aHus
BepoATHOCTH B Onmkaiimue 10 et
HIMEMIYECKO# O0JIe3HN cep/aria 1o
Pa3TUYHBIM ITPU3HAKAM.
Kommynuxayuonnas: ydactue BO
($poHTaTBHOM OOCYXIEHUH METPUK
KauecTBa JIOTUCTHYECKOM perpeccuu;
Pecghrexcuenas: 3aroHeHNe TUCTA
pedIeKCHH B KOHIIE YPOKa

4.8

JlepeBbs pereHuii.
Yacrts 1

HepeBo perenuii,
JIepeBbeB  (KOpEHb,

3JIE€MEHTHI
JIUCTHS),

Ananumuuyecxas: TIOUCK OTBETOB Ha
BOTIPOCHI YUHUTEINS TIPU 00CYKICHUN
METPUK KaueCTBa JJOTUCTUYECCKOM




ryOuHa ~ JepeBa,  KaJHBIA
aNropuTM™M, aTpuOyT pazOueHus;
sHTpormsA, ¢opmyna lllennona,
BEPOATHOCTh, KpUTEpUi JKUHU

perpeccuu; caMoCTOsTEIbHOE
COCTaBJIEHUE MO JOTUCTHUECKON
perpeccuu Ajsl NpeacKa3aHus
BeposiITHOCTU B Ommkaiimmue 10 nert
HIIEMIYECKOM O0JIe3HN ceparia 1o
Pa3JIn4YHBIM IPU3HAKAM.
Ilpakxmuueckas: OTBETHI HA BOIIPOCHI
YUUTEISA;CaMOCTOSATENIBHOE
COCTaBJICHUE MOJEIH JOTUCTHUECKON
perpeccuu Ajsl NpeacKa3aHus
BeposITHOCTU B Ommkaiimmue 10 net
HIIEMIYECKOI O0JIe3HN ceparia 1o
Pas3In4HBIM IPU3HAKAM
Kommynurxayuonnaa: ydactue Bo
($poHTaTBHOM 00CYXKIEHHUH METPHK
KayecTBa JIOTUCTUYECKOH perpeccuu;
Pegrexcusnas: 3anonHenue ncra
pedaexcun B KOHIE YpoKa

4.9

JepeBbs pelieHuid.
Yacts 2

Ananumuyeckas: cocTaBlIeHUE
aJTOpUTMa MPUHATHS PEIIeHuH (Ha
IpUMepe Urphl);aHaIN3 YIeOHbBIX
HPUMEPOB JIepeBa PEIICHUIA.
Ilpakmuyeckas: ydacTue B UTpe Ha
AHAJIU3 AITOPUTMA IPUHATHUS PELLICHUN
C TIOMOIIBIO IEPEBbEB, UCCIICAOBAHHE
KkputepreB 3pHEKTUBHOCTH pa3OneHMs
Ha IpUMEpax.

Kommynuxayuonnas: odbcyxaenue
TIPY BBITTOJTHEHUH 33/I1aHHH B
MUKPOTPYIITIE; OTBETHI Ha BOIPOCHI
yauTels. YdacTie BO (hpOHTAILHOM
00CYKIICHUH.

Pegprexcuenas: 3anonHeHNE TUCTA
pedIeKCHH B KOHIIE YPOKa

4.10

[IpoekT «Pemienune
3a7a4u
KITACCU(PUKAITIIDY

MarmuaHOoe 00ydeHue ¢
yuuTEeNIeM, 33ja4a
KIaccu(UKaIMi, METPUKH
OIICHKH KauecTBa
KJIacCU(UKAIMN; ITATIBI
pa3paboTKu MOJICIH
MAIIMHHOTO OOYUCHMS, aHATH3
JIAHHBIX, CO3IaHUEC U 00YUCHUE
MOJICIIH,

oreHka 3((hEeKTUBHOCTH PabOTHI
MOJIEIH

Ananumuyeckas: BbIOOp METO0B
pelICHHUs 3aa4u.

Ipaxmuyeckas: BBITIOTHEHUE
MPAKTHYECKOTO 33JIaHUS 110 CO3/IaHUI0
MOJIEJTH MAIIMHHOTO 00Y4eHUs
Peghnexcuenas: B X0Jie TOJIBEICHUSI
UTOTOB CO3/[aHMS U O0YUYCHHS MOJICITH
MO.




TemaTuueckoe mJIaHupoBaHme 6 Kiacc

KosunuecTBO 4acos DJIeKTPOHHbBIE
Ne Hara undgposbie
Tema ypoka
n/n yp Bceero KOHTpﬁO‘m’H Hpaé(TH‘lQCKH U3YYeHUs o0pa3oBaTe/ibHbIE
bie padoThl | € padoThI pecypesI
BBenenue B 0 0 Poccuiickas
1 UCKYCCTBCHH 1 DJIEKTPOHHAS IIKOJIA
Bl (resh.edu.ru)
AHTEJUIEKT
Poxb 0 0 Poccuiickas
HUCKYCCTBCHH DJIEKTPOHHAS IIKOJIA
2 oro 1 (resh.edu.ru)
MHTEIIEKTA B
SKU3HHA
ANTOpUTMBI U 0 0 Poccuiickas
HACIIOIHUTEIN DJIEKTPOHHAS IIKOJIA
3 . Cioco0mI 1 (resh.edu.ru)
3aIIMCH
QITOPUTMOB
OO0mIue 0 0 Poccuiickas
CBEIECHUSA O DJIEKTPOHHAS IIKOJIA
4 A3BIKE 1 resh.edu.ru
IPOrPaMMHUPO
Banus Python
Opranuzanus 0 0 Poccwiickas
7 BBOJA U 1 DIIEKTPOHHAS IIKOJIA
BBIBOJIA (resh.edu.ru)
JTAHHBIX
[Iporpammup 0 0 Poccuiickas
8 oBaHue 1 DJIEKTPOHHAS IIKOJIA
JIMHEHHBIX resh.edu.ru
QITOPUTMOB
Anropurmuue 0 0 Poccuiickas
9 CKast 1 DIIEKTPOHHAS IIKOJIA
KOHCTPYKIIUS (resh.edu.ru)
«BETBJICHHUEY
ITonHas 0 0 Poccuiickas
10 dopma 1 DIIEKTPOHHAS IITKOJIA
BETBIICHUS (resh.edu.ru)
[Tporpammup 0 0 Poccuiickas
OBaHHE DIIEKTPOHHAS IIKOJIA
Pa3BETRIISION] (resh.edu.ru)
11 nxcs 1
AITOPUTMOB.
Y cnoBHBIN
orepaTop
[Tpocteie n 0 0 Poccuiickas
12 COCTaBHBIE 1 DJIEKTPOHHAS IIIKOJIA
YCIOBHS (resh.edu.ru)
13 Anroputmuue 1 0 0 Poccutickas
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cKas DJIEKTPOHHAS IIIKOJIA
KOHCTPYKIIHUS (resh.edu.ru)
«IOBTOpPEHUE
».
[Tporpammup 0 0 Poccuiickas
OBaHUe SJIEKTPOHHAS IIIKOJIA
UKJIOB C (resh.edu.ru)
15 1 1
3aJaHHBIM
YHCIIOM
TTOBTOPEHMI
[TpoexT 0 0 Poccuiickas
16 «Hauvama 1 DJIEKTPOHHAS IIKOJIA
IPOrPaMMHUPO (resh.edu.ru)
BaHUA»
Hayka o 0 0 Poccuiickas
JTAHHBIX. DJIEKTPOHHAS IIIKOJIA
17 1
CTpyKTYypBI (resh.edu.ru)
JTAHHBIX
TemaTnueckoe IVNIAHUPOBAHHUE 8 KJIAacCcC
Koun4yecTBO 4acoB DJIeKTPOHHbBIE
Ne KoHuTDOJb aTa IU@PPOBHIEC
Tema ypoka P IIpakTHyecku A bp
n/n Bcero | HbIe p U3YYeHUs o0pa3oBaTe/ibHbIE
e padoThI
padoTbl P pecypchl
BBenenue B 0 0 Poccuiickas
1 HCKYCCTBEHHBIN 1 DJIEKTPOHHAS IIKOJIA
WHTEJUIEKT (resh.edu.ru)
Hayxka o naHHbIX. 0 0 Poccuiickas
2 1 DJIEKTPOHHAS IIIKOJIA
(resh.edu.ru)
bonsmine nanaeie 0 0 Poccuiickas
3 1 DJIEKTPOHHAS IIIKOJIA
(resh.edu.ru)
OnucarenpHas 0 0 Poccuiickas
4 CTATHUCTHUKA. 1 SJICKTPOHHAS IITKOJIA
(resh.edu.ru)
TabnuuHbIE 0 0 Poccuiickas
5 JNAHHEIE 1 SJICKTPOHHAS IITKOJIA
(resh.edu.ru)
OO6paboTtka 0 0 Poccuiickas
JIAHHBIX DJIEKTPOHHAS IIIKOJIA
6 CpeacTBaMu 1 (resh.edu.ru)
AIEKTPOHHOU
TaOIUIIBL
7 O6paboTtka 1 0 0 Poccuiickas
TAHHBIX. DJIEKTPOHHAS IIIKOJIA
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[TepBUYHBI (resh.edu.ru)
aHaJIN3
Busyanusanus Pocculickas
8 JTAHHBIX AIIEKTPOHHAS IIKOJIa
(resh.edu.ru)
Craructuueckuit Poccuiickas
aHaJIU3 JIaHHBIX. AJIEKTPOHHAS IIKOJIa
9 KoppensiuonHubiii (resh.edu.ru)
aHanu3
Craructuueckuit Poccuiickas
aHaJIU3 JIaHHBIX. AIIEKTPOHHAS IIKOJIa
10 KoppensimoHHbIit (resh.edu.ru)
aHanu3
Craructuueckuit Poccuiickas
aHaJIU3 JIaHHBIX. AIIEKTPOHHAS IIKOJIa
11 JIuHeHHbII } (resh.edu.ru)
pPEerpecCUOHHBIM
aHaJIN3
Craructuueckuit Pocculickas
aHaJIN3 JAaHHBIX. AJIIEKTPOHHAS IIIKOJIa
12 JIuHenHbIi (resh.edu.ru)
pETrpECCUOHHBIN
aHaIN3
OO6ume cBefeHus Poccuiickas
13 0 SI3BIKE AIIEKTPOHHAS IIKOJIa
POrpaMMHPOBaH (resh.edu.ru)
usi Python
Opranuzanus Poccuiickas
14 BBO/Ia U BBIBOJA AJIIEKTPOHHAS IIKOJIa
JIAHHBIX (resh.edu.ru)
Opranuzanus Poccuiickas
15 BBO/JIa U BBIBOJA AJIIEKTPOHHAS IIKOJIa
JIAHHBIX (resh.edu.ru)
AnropurMuyecka Pocculickas
16 s KOHCTPYKLIUS AIIEKTPOHHAS IIKOJIa
«CTIEIOBAHUE)» (resh.edu.ru)
AnropurMuyecka Pocculickas
17 s KOHCTPYKIIHS DJIIEKTPOHHAS IIKOJIa

«CJIICAOBAHUC)

(resh.edu.ru)
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TemaTtuveckoe niiaHupoBanme 9 Kiaace

KoauuyecTBo uacoB 3J1eKTp0HH],1e
Ne KoHTDOJIb aTra nudposLie
Tema ypoka P [MpakTuyeckun A op
n/n Bcero | Hbie p u3ydeHusi | oOpa3oBaTeibHbIE
e padoThbI
padoTbI P pecypcbl
Bsenenue B 0 0 Poccuiickas
1 MaIlIMHHOE 1 DJIEKTPOHHAS IIKOJIa
o0yueHue (resh.edu.ru)
[TousTHE M BUABI 0 0 Poccuiickas
2 MAIIMHHOTO 1 3JICKTPOHHAS IIIKOJIa
00yuCHHS (resh.edu.ru)
Poib 0 0 Poccuiickas
HCKYCCTBECHHOT'O DJCKTPOHHAS IIIKOJIa
3 MHTEJUIEKTA B 1 (resh.edu.ru)
JKA3HU YeI0BEKa:
JTHKA U
PETYJIHPOBAHHE
OO01re cBeaCHUS 0 0 Poccuiickas
4 0 SI3BIKE 1 DIEKTPOHHAS IIIKOJIa
pOrpaMMHUPOBaH (resh.edu.ru)
ust Python
AJTOPUTMEBI U 0 0 Poccuiickas
HCIIOJHUTEIIH. DJCKTPOHHAS IIIKOJIa
5 1
CrocoObl 3amucu (resh.edu.ru)
AJITOPUTMOB
Opranuzanus 0 0 Poccwiickas
6 BBO/Ia U BEIBOJA 1 3JICKTPOHHAS IIIKOJIa
JIAHHBIX (resh.edu.ru)
[TporpamMmmupoBax 0 0 Poccwiickas
7 ne TUHEHHBIX 1 3JICKTPOHHAS IIIKOJIa
AITOPUTMOB (resh.edu.ru)
[Tpocteie n 0 0 Poccuiickas
8 COCTaBHbBIE 1 3JICKTPOHHAS IIIKOJIa
YCIOBHS (resh.edu.ru)
Pabora co 0 0 Poccuiickas
9 crickamu Python 1 AJIIEKTPOHHAS IIKOJIa
resh.edu.ru
Bba3oBrie 0 0 Poccuiickas
OTIepaIuy C 3JICKTPOHHAS IIIKOJIa
10 1
Habopamu (resh.edu.ru)
JTAHHBIX
Buszyanuzanus 0 0 Poccuiickas
11 JTAHHBIX 1 DJIEKTPOHHAs ITKOJIa
(resh.edu.ru)
[TepBas 0 0 Poccwiickas
12 nporpamma 1 AJIEKTPOHHAS IIKOJIA
resh.edu.ru
13 Ctpoku u 1 0 0 Poccuiickas
CIIHCKHU AJICKTPOHHAS IIIKOJIa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

(resh.edu.ru)

CuHTakcuc Poccuiickas
14 s3b1ka Python DJIEKTPOHHAS IIKOJIA
(resh.edu.ru)
Oneparopsl Poccuiickas
15 Python AJICKTPOHHAS IIKOIA
(resh.edu.ru)
[Ipoekt Poccuiickas
16 «MccnenoBanue AJIEKTPOHHAS IIKOJIa
JIAHHBIX . (resh.edu.ru)
[TpoekT «Python Poccuiickas
st Data Science» AJICKTPOHHAS IIKOIA
17 (O606ImEeHne U (resh.edu.ru)
cHUCTEeMaTH3aIus
OCHOBHBIX

HOHSITUNA TEMBI)
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