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IHosicHuTeabHAA 3aNMCKA

[Iporpamma kypca «/CKycCTBEHHBIM MHTEJUIEKT» COCTaBJIEHA
i 7—8 xmaccoB B cooTBeTCTBHH ¢ TpeboBanusaMu @I'OC ocHOBHOTO
obmero obpa3oBanus (mpukaz MunnpocsenieHus No287 ot 31 mast
2021 r.), Cc yueToM IPEEMCTBEHHOCTH NPOrpaMM HayaJlbHOIO,
OCHOBHOTO M cpenHero oOmiero obOpaszoBanusa. I[Iporpamma
IpeJHa3HayeHa I E: IPOJOJKEHHUS o0yueHus OCHOBaM
HCKYCCTBEHHOI'O HMHTEJJIEKTa U OPUEHTHUPOBAaHA HAa aHANU3 JIaHHBIX,
BBEJICHUE B MAITMHHOE 00ydeHre Ha 0a30BOM U yIITyOJICHHOM YPOBHE.
3a mocienHue JECATHIETUSI BO MHOTHX OOJIACTSIX HAYKU U UHIyCTPUU
CTaJll HAKaIUIMBAThCS OONbIIME OOBEMBI JAaHHBIX, a TAaKKE CTaIU
pa3BUBATHCS METOABI MATUHHOTO O0YYEHMSI, TO3BOJISIOLINE U3BIEKATh
U3 3TUX JaHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.

Jns  6a3oBoro  ypoBHS ~ MPOrpaMMOil  MpenycMOTpEeH
IPONEACBTUUECKUA pa3/ie] aHajiu3a JaHHbIX B 3JIEKTPOHHBIX
tabnuuax. EquaeiM conepxanuemM KypcoB 0a30BOT0 W yriayOJIeHHOIO
YPOBHEH SIBISIFOTCSI OCHOBBI NporpammupoBanus Ha Python, anamus
naHHeix Ha Python. Jlna yrmyOieHHOro ypoBHS MporpamMmon
NpeIyCMOTPEHO BBEACHHWE B MamIMHHOE oOydeHne Ha Python.
OcHoBoIOIararomiei TeMoii SBISETCS BBEACHHUE B IPOrPaMMHUPOBaHUE
Ha Python. CdopmupoBanHbIC y y4alMxcs 3HAHUS W YMCHHS B
oOmactu mnporpammupoBaHus Ha Python Oyayr B nanbHeliem
MCIIOJIb30BaHbl IPU U3YUYEHUU aHAIN3a JAHHBIX HA CTYIIEHH OCHOBHOTO
o0rmiero o0pa3oBaHMs U MALIMHHOTO OOYYEHUs Ha CTYIEHU CPEIHEro
oOuiero o6pasosanus. Data Science — o/1Ha U3 caMbIX ITPOrPECCUBHBIX
obmacteil B mporpaMMupoBaHuM cerogns, a Python — camsiii
MONYJISIPHBIM U PACTIPOCTPAHEHHBIN SA3BIK, HCIIOIB3YEMBIN JUIs AaHAJIA3A
naHHbIX. He yauMBHUTENBHO, YTO JBE 3TH OOJIACTH 3HAHUI aKTUBHO
U3YYalOTCSI W NPUMEHSIOTCS CHEUAINCTAaMU Ul MOCTPOEHUS
NPEIUKTUBHBIX MOJeNel, BUu3yaau3auuu U paboTsl ¢ naHHbIMU. Kypc
MO3BOJIUT YYaIlIUMCS OCBOMTbH OCHOBHBIE WHCTPYMEHTBI pabOThl U
HOPUCTYIUTHh K MOCTPOCHUIO Mozeneil u pabore ¢ naHHbIMU. B Xxone
OCBOEHHUSI Y4eOHOro marepuana Kypca y ydammxcs (opMupyeTcs
YCTOMYMBBIA MHTEpPEC K M3YYEHHIO JAHHOM TEMBI M 3aKJIaJbIBAETCS
0a3a ISl IPOJOJIKEHHSI U3YUEHHUSI METOZ0B MAIIMHHOIO 00Y4YeHUsI Ha
CTYIEHHU cpeJHero o0uiero o0pa3oBaHusl.

[Iporpamma pa3paboTaHa B COOTBETCTBHUM C OJHUM U3
JUAAKTUYECKUX NPUHLMIIOB — HNPHUHLUIIOM IPEEMCTBEHHOCTH.
CopepxaHue IporpaMMbl HaXOAUTCS B TECHOM CBSI3U C MaTepuaioM



JUIs  HayaJlbHOro o0mero oOpa3oBaHMs, a TaKkke sBISETCA
HEOOXOAUMBIM ISl MOCIIENYIOIEro U3Y4YEeHUsI Ha CTYINEHU CPEIHEro
oOuiero oOpa3oBaHMs. DTO — JHMHUS fA3bIKA MPOrPaAaMMHUPOBAHUS
Python, ocBoeHue KOTOpOro HauMHaeTcs B OCHOBHOW ILKOJIE, U
CKBO3HAs JIMHUA MAIIMHHOTO OOydYeHHs, OCBOCHHE KOTOPOTO
HAUMHAETCs Ha MPOINEJeBTUUECKOM YPOBHE B HaualbHOM M OCHOBHOM
LIKOJIE Y MPOJIOJKAETCS J1ajlee B CPEIHEN IIKOJIE.

K 3aBepuieHuto oOyueHus MO IMporpamMMme ydauivecs JOJDKHBI
IOHMMATh AKTyaJIbHOCTh aHaJM3a JaHHBIX, €r0 OCHOBHBIE 00JIaCTU
NpUMEHEHHs U MeTo/ibl peann3anuu. [Iporpamma npeanosaraer, 4ro y
yyamuxcst Oyaer chOpMHpPOBAHO LEJIOCTHOE TMpeICTaBleHUe 00
aHalu3e JaHHBIX, pPealu3allid METOAOB aHAJIM3a JaHHBIX Ha fA3bIKE
Python, ero cdepax nmpumeHeHwHs.

Jannplii  kypc  onupaercda  Ha  (yHJIAMEHTaJlbHbIE
JUIaKTUYECKUE TPUHIUIIBI, TAKUE KaK MPAKTHKO-OPUEHTUPOBAHHOCTD,
HAY4YHOCTb U JOCTYIHOCTb, LIEJIOCTHOCTb U HENPEPhIBHOCTD, a TAKKe
MHHOBAIIMOHHBIE METO/bI MPOOIEMHO-PAa3BUBAIOLIETO U CMEUIAHHOIO
o0y4yeHMs,  NPOrPaMMHO-TIPOEKTHOIO ¥ HCCIEI0BATEIbCKOIO
NoAX00B. B KOHIE KaXI0oro ypoka HpPHUCYTCTBYIOT BOIPOCHl U
3aJjaHHs, MHOTME U3 KOTOPbIX OpPUEHTUPOBAaHbl Ha KOJUIEKTUBHOE
o0cyxJeHIe, TUCKYCCUH, BBIPAOOTKY KOJIJIEKTUBHOTO MHEHHSI.

Ocoboe MecTO B pealu3aldd TMPOrpaMMbl  OTBOJUTCS
BHJICOJICKIIMSIM, OHJIAH-pecypcam, TpeHaxepaM. Bce 3T1o cospaer
HEOO0XO/UMBIE YCIOBHS Ul (POPMHUPOBAHUS CaMOCTOSITEILHOCTH B
IUTAHUPOBAaHUM Yy4e€OHOW JEsITeNbHOCTH, B OpraHM3alli y4eOHOTro
COTPYAHHUYECTBA, B PACIpPENEIICHUN POJeld NpU pelIeHUuH Yy4eOHbIX
3amad ¥ npobiseM. Heorbemiemoll 4YacTbio MHpoOrpamMmbl SBIISETCS
IPOEKTHAs eI TeIbHOCTh 00YHatOIUXCS.

W3ydyeHne pa3iWyHBIX acleKTOB aHAlINW3a JAHHBIX IMO3BOJIHUT
chopMHpOBaTh y YYalIUXCAd CHOCOOHOCTh K QAHAJIUTHYECKOW U
MPOrHOCTUYECKON aearenbHocTH. [lonck OTBeTOB Ha MpoOIeMHbIE
BOIPOCHI, pELICHHE MNPOOJEMHBIX W HCCIEA0BATENbCKUX 3aJlaHHM,
WHTETPUPOBAHHBIX B COJIEp’KaHUE, HAINPaBJIEHO Ha (OPMUPOBAHUE Y
y4dalmxcs HeJIOCTHOIO CHCTEMHOTO MBIIIJIEHHSI, KOTOPOE MO3BOJIUT UM
OLICHUTHh C(POPMUPOBAHHBIM KpPYr TMOCTOSHHBIX HMHTEPECOB U
OCYILIECTBUTh OCO3HAHHBIM BHIOOp JanbHEMIIeH o00pa3oBaTENbHON
TPAeKTOPUH U NMPO(PECCHOHAIBHOTO CaMOONPEIEIICHUS.

Hess u 3aga4u Kypca. [1aBHas 11e51b Kypca — JaTh y4alumcs
0a30Bo€ MpecTaBlIeHNE 00 aHaIN3€ JAHHBIX U PeaT3aliid OCHOBHBIX



METOJIOB aHAJIM3a IaHHBIX U MAITUHHOTO 00y4YeHHUS (715 yTITyOJIGHHOTO
ypoBHs) Ha s3pike Python, mo3HakOMUTH C TEpMHUHOJIOTHEH
MCKYCCTBEHHOT'O UHTEJIJICKTA U HAYYUTh IPUMEHSATH HEKOTOPHIE U3 €r0
METOJIOB JIJISl pEeLICHUS] TPAKTUYECKUX 3a/1ay.

LeneBasi ayauTopuss Kypca. Yuyammecs 7—8 KIaccos
0011e00pa3oBaTeIbHBIX MIKOM.

Mecto kypca «/IcKycCTBEHHBIN HHTEIIEKT» B yU€OHOM ILJIAHE.
Kypc «McKycCTBEHHBIN MHTEIUICKT» pacCUUTaH Ha 64 y4eOHBIX yaca u
MOJKET MPOBOJUTHCS B 7 U 8 B KadecTBE (PaKyJIbTaTUBHOTO Kypca WU
kpyxka (7 kimacc — 32 vaca, 8 kiacc — 32 Jaca)

LleHHOCTHBIE OPUEHTHUPBI COAEPKAHUSA U PeaIu3aluu
NPOrpaMMblI

CopepxaHue HpPOrpaMMbl  HOCHUT  MEXAMCLUMILTMHAPHBIN
xapaktep. EcrecTBeHHbIM 00pa3oM BBITTSAUT €ro  BO3MOXKHAs
MHTETpalys ¢ JUCUUIUIMHAMU MIpeIMETHON obnactu «MaremaTuka u
uHpopMmaTuka». Pa3BuTHE JOrMYECKOrO0 M aJrOPUTMUYECKOTO
MBILUIEHUS], OCYIIECTBISEMOE Ha YpOKax IO ATHUM JIUCLUIUIMHAM,
CIIY’XHT 3a7a4e (OpMUPOBaHMSI HEOOXOIUMOM OCHOBBI, HA KOTOPOH B
JTAIBHEUIIEM OyJIeT OCYIIECTBIICH MEPEX0]l K MAIIMHHOMY O0YYCHHIO
Ha CTYIIEHU CpeJIHEro oo1iero oopa3oBaHusl.

UYepes UCnoIb30BaHUE PA3IMYHBIX JAaTACETOB M aHAJIU3 JaHHBIX
CUHTE3UPYIOTCS 3HAHMS U YMEHMS YyYalllUXCs, NOJy4YEHHbIE MMH Ha
ypokax reorpaduu, pusuku, OUOJIOTUN U APYTUX.

HeorpemineMoll 4acTbl0 MNPOrpaMMBbl SIBISIETCA pealn3alus
MPOEKTHOTO MeToja oOydenus. [Iporpammoit  mpemycMoTpeHo
BBITNIOJTHEHUE TAKUX MPOEKTOB KaK «CTaTHUCTUYECKUI METOJl aHaIM3a
JTaHHBIX», «Pa3nuyHble BapUaHThl IPOrPaMMUPOBAHUS HUKINYECKOTO
anroput™may, «Havana nporpammupoBanus Ha Pythony. IIpoektsl mo
CBOEM NMIAKTUYECKOM CYIIHOCTH HaleleHbl Ha (QOpMUpOBaHUE
CHOCOOHOCTEH, MO3BOIAIOMUX 3((HEKTUBHO ASHCTBOBATH B pealbHOU
KU3HEHHOW  cutyamuu. OOmamas  WMH,  ydamecs  MOTYT
aJaNTHPOBAaThCS K W3MEHSIOIIUMCS YCIOBHUSM, OPUEHTHPOBATHCS B
pa3zHOOOpPa3HBIX CUTYALUSIX, padOTaTh B KOMaHIE.

[Ipu pabore Hax NPOEKTOM TMOSBISIETCS HCKIIOYUTEIbHAS
BO3MOXKHOCTh ~ (POPMHUPOBAHUS y  y4dalIUXCsd KOMIIETEHTHOCTH
pasperieHuss mpoOneM  (ITOCKOJBbKY  OO0s3aTENbHBIM  YCIOBHUEM
peanu3alruy METOJAa IPOEKTOB B IIKOJIE SABJISIETCS PEIICHUE YUalllUMCs



COOCTBEHHBIX MPOOJIEM CpEICTBAMH MPOEKTa), a TaKKEe OCBOCHHE

CIIOCOOOB  ACATENLHOCTH,
UH(POPMALMOHHYIO KOMIETEHTHOCTH.

COCTAaBJIAIOIINX KOMMYHHUKAaTUBHYIO H

IInanupyemMble pe3yabTaThl OCBOCHHA Y4eOHOI0 Kypca

@I'OC ycranaBnuBaeT TpeOOBaHHS K PE3y/IbTaTaM OCBOCHHS
00yJaloIIMMHUCST OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMbl CPEIHEro

obmiero o0pa3oBaHUs:
METaINPEIMETHBIM  Pe3yJIbTaTam
pesynbTaTam (Tadauna 3).

JUYHOCTHBIM pe3yabTataM (Tabmuna 1);
(Tabmuna

2);  TpeIMETHBIM

Ta6auna 1. JIM4HOCTHBIE Pe3yIbTAThI

TpedoBanue ®I'OC!

Yem gocTuraercs

JInyHOCTHBIE PE3YIIBTATHI,
oOecnieunBaroIye aganTaluo
00y4aromerocs: K “3MEHSIOIMUMCS
YCJIOBHSIM COLIMAIBHOW U IPUPOJHOU
Cpebl:

YMEHHE pacliO3HaBaTh KOHKPETHBIE
MIPUMEPBI TOHATUS 10 XaPAKTEPHBIM
MIpU3HAKaM, BBITIOJHATH ONEpaIiu B
COOTBETCTBHUU C ONPEICICHUEM U
MPOCTEUIIMMH CBOMCTBAMU MOHSTHS,
KOHKPETU3UPOBATh MOHATHE
MIPUMEPAMH, UCITOIB30BATh MTOHATHE
Y €ro CBOMCTBA NP PEIICHUH 3a/1a4,
a Tak)Ke OTNEpUPOBATH TEPMUHAMU U
MPEJICTABICHUSIMH B 00JIACTH
KOHIICTIIINHA YCTOMYHUBOTO Pa3BUTHUS

Paznennl

«BBeneHne B MICKYCCTBEHHBIN
UHTEIJICKT,

«OCHOBBI POTPAMMHUPOBAHUS
Ha Pythony,

«AHann3 JaHHBIX B
ANEKTPOHHBIX TAOIHIIAX)
(MUHHMAJTLHBIA BapUAHT
y4eOHOro MjaHa),

«Ananu3 naHHbIX Ha Pythony,
«BBeneHne B MallimHHOE
oOyuenue Ha Python»
(yranyGyieHHBIH BapuaHT
y4eOHOro IJIaHa)

HCHHOCTI/I HAaY4YHOI'O ITIO3HAHUSA:
OBJIaACHNC OCHOBHBIMH HaBbIKaMH
I/ICCJ'IeI[OBaTeJ'H)CKOI\/’I JACATCIIBHOCTH,

Pa3znensl «AHanu3 JaHHBIX B
AJICKTPOHHBIX TAOIUIIAX )

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.




YCTaHOBKA HA OCMBICIICHUE OIIBITA,
HaOJIIOICHUH, TTOCTYIIKOB U
CTpEeMJICHHE COBEPIIICHCTBOBATh
MyTH JOCTHKCHHS
WHAUBUIYAILHOTO ¥ KOJUICKTUBHOTO
OyraronoTyqmst

(MMHUMAJIbHBINA BapUaHT
y4eOHOTO TIJ1aHa),
«AHaJIU3 TaHHBIX HA
Python», «BBenenue B
MalIMHHOE O0yUeHUE Ha
Python» (yriny0OieHnbIi
BapHaHT y4eOHOro IIaHa)

Tabuauna 2. MeranpeaMeTHble pe3yJbTAThI

TpedoBanne ®I'OC

Yem gocTuraercs

VMeHHe caMOCTOSTEIbHO TIIAHUPOBATh
IMyTHU OAOCTHXKCHUSA LCIIU, B TOM YUCJIIC
allbTePHATUBHbIC, OCO3HAHHO BBIOMPATH
HanOosee 3(h(HeKTUBHBIE CTIOCOOBI
perieHusl y4eOHBIX M O3HABATEIBHBIX
3aj1ad.

HpOGKTHHe 3aJaHusA

YMeHue oleHuBaTh NpaBUIbHOCTD
BBITOJIHEHUS YUeOHOH 3a/1a4H,
COOCTBEHHBIE BO3MOXKHOCTH €€
peIIeHusl.

Paznensr «Anamm3
JTAHHBIX B DJIEKTPOHHBIX
Ta0IUIAX),

«AHanu3 TaHHBIX HA
Python»

YMeHue onpenensts HOHATHS,
co3/aBaTh 0000I1IeHNs1, yCTaHABINBATh
aHaJIOTUH, KJIacCU(UIIUPOBATh,
YCTaHABJIMBATb MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTh
JIOTUYECKUE PACCYXKICHHUS,
YMO3aKJIIOYeHUs (MHIYKTUBHBIE,
JACAYKTUBHBIC U I10 aHaJ'IOFI/II/I) Hu I€J1aThb
BBIBOJIBI.

Pazgensr «Ananns
JTAHHBIX B 3JICKTPOHHBIX
TaOIHIIax »,

«AHanu3 JaHHBIX Ha
Python»

YMeHue co3/1aBaTh, IPUMEHSTh U
peoOpa30BbIBaTh 3HAKU U CUMBOJIBI,
MOJCIIN U CXEMBI JJI1 pCUICHUA
y4eOHBIX U NM03HABATEIbHBIX 33/a4.

Paznensr «AHAIN3
JAHHBIX B 3JIEKTPOHHBIX
TaOJIMIIax »,




«AHanu3 JaHHBIX Ha

Python»

DopMupoBaHUE U pa3BUTHE
KOMIIETCHTHOCTH B 00JIACTH
ucnonb3zoBanus UKT (MKT-
KOMIICTCHIINH).

Pasnensr «AHanu3
JAHHBIX B 3JIEKTPOHHBIX
Ta0JIMIIax»,

«AHanu3 TaHHBIX HA
Python»

Taouauna 3. [IpenverHbie pe3yabTaThl

TpedoBanne ®I'OC

Yem gocTuraercsa

®opmupoBanue HHOOPMAITMOHHON U
ITOPUTMUYECKON KYJBTYPBI,
(dbopMupOBaHUE NIPEJICTABICHUS O
KOMIIBIOTEPE KaK YHUBEPCAIIBHOM
yCcTpoiicTBe 00paboTKH MH(OPMALINH,
pa3BUTHE OCHOBHBIX HABBIKOB U YMEHHM
MCIIOJIb30BaHUsI KOMIIBIOTEPHBIX
YCTPOMCTB.

Paznemsr

«OCHOBBI
porpaMMHUpPOBaHUS Ha
Python»

«AHanu3 JaHHBIX Ha
Python»

dopmupoBaHue MpeacTaBieHus 00
OCHOBHBIX U3Y9aeMbIX TTOHSITHSIX
(urdopmarys, anropuT™, MOJIENb) U UX
CBOMCTBAX.

Paznenbl «AHanus
JTAHHBIX B 3JICKTPOHHBIX
TaOJIHIIax »,

«OCHOBBI
IpPOrpaMMHUPOBAHUS Ha
Python»

«AHanu3 TaHHBIX HA
Python», «BBenenue B
MalInHHOE O0yueHue Ha
Python»




Pa3BuTHe anropuTMUYECKOrO MBIIIICHUS,
HE00X0IUMOTo 15l MPO(PECCHOHATBHOM
JeSITeIbHOCTH B COBPEMEHHOM OOLIECTBE;
pa3BUTHE YMEHMI COCTaBUTh U 3aIIMCATh
AJITOPUTM JJI1 KOHKPETHOT'O UCIIOJIHUTEIIS;
¢dbopmupoBaHue 3HaHUN 00
ITOPUTMUYECKUX KOHCTPYKLUSAX,
JIOTUYECKHUX 3HAYCHUSIX U ONEPALUIX;
3HAaKOMCTBO C OJJHUM U3 A3BIKOB
IIPOrPaMMUPOBAHUS U OCHOBHBIMU
AITOPUTMUYECKUMU CTPYKTYPAMH —
JIMHENHOM, YCIOBHOM U LIMKJINYECKOM.

Pa3nensl «Ananus
JAHHBIX B JIEKTPOHHBIX
Ta0JIMIIAX »,

«AHanu3 NaHHBIX HA
Pythony, «OcHOBBI
MAIIMHHOTO O0yYCHHUS»

®dopmupoBaHue yMeHUN (hopMann3auu u
CTPYKTYpUPOBaHUS UH(OpMAIK, yMEHUS
BBIOMPATH CIIOCO0 MPEICTaBICHHS JaHHBIX
B COOTBETCTBHHM C IIOCTABJIEHHOMU 3aaueit
(TabmuIBl, CXeMBbI, rpauKH, TUarpaMMBbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIUX
IPOTPAMMHBIX CPEICTB 00PaOOTKU TaHHBIX

Paznensl «OCHOBBI
IPOrpaMMHUPOBAHUS Ha
Python», «Ananu3
JAHHBIX B 3JICKTPOHHBIX
TaOJIMIIax »,

«AHanu3 JaHHBIX HA
Python», «BBenenue B
MalIMHHOE 00y4YeHHE Ha
Pythony

DopMUPOBAHKHE HABBIKOB U YMEHUI
0€30MacHOTro U 1eeco00pa3HOro
MOBEJICHUS TTPH PaboTe ¢ KOMITBIOTEPHBIMHU
nporpamMMamMu u B cetu VIHTepHeT, yMeHuUsI
coOiroaaTh HOPMbI HHPOPMAIIMOHHOM
OTHKH U TIpaBa

Paznen «BBeneHue B
VCKYCCTBEHHBIN
WHTEJUICKT»




YyeOHo-TeMATHYECCKUH JIAH

TemaTnuyeckoe NJIAHMPOBAHME C ONpPeAeIeHHEM OCHOBHBIX BHI0B
Y4eOHOH 1esiTeJIbHOCTH
«MckyccTBeHHBIH HHTEIEKTY (2 ro1a 00yYeHus )

HaumenoBanue Kparkoe Buabi yueonoii
TeMBbI coJep:KaHue AeSTeIbHOCTH
1. BBeaenne B U1 u MO
1.1. Beenenue B [Iporno3upoBanue, | Anarumuueckas:
MAaIlIMHHOE aHaju3, 00y4eHue, | [OMCK OTBETOB Ha
oOyueHue JIAaHHBIE, PU3HAKU, | BOMPOCHI YUUTEIS,
AITOPUTM, CaMOCTOSITeNbHBIH
HCKYCCTBEHHBIN IIOUCK
WHTEIJICKT, uHdopMaluu TOpu
MalIuHHOE perieHnn
oOydeHue MOCTaBIIEHHBIX
3ajad.
Kommynuxayuonna
A KOMaH/THas
paboTa, OTBETHl Ha
BOIIPOCHI  yUUTEJS,
UTPOBas MPAKTUKA.
Ilpakmuueckasi:
y4JacTHe B WUIpE,
paboTa ¢ UTrpOBBIM
TPEHAKEPOM.
Peghnexcuenas:
peduexcust
METOIAOM «6 IIISTI
1.2 Ponp Ortuxa U, Ananumuyeckasi:
HMCKYCCTBEHHOTO | 3TUYHOE MMOMCK OTBETOB Ha
MHTEJUICKTa B npumenenue NN, BOIIPOCHl  yUUTENS,
KUZHU OTBETCTBEHHOCTH CaMOCTOSATEIbHBIN
yenoBeka: atuka | U, TIOUCK
" peryIupoBaHue uHpopMauu  TIpU




peryiaupoBaHue

nn.

peleHnn
MOCTaBJIEHHBIX
3ajad.
Kommynuxkayuonna
A KOMaH/Has
paboTa, OTBETHl Ha
BOIIPOCHI YUUTEIS.
Ilpakxmuueckas:
peuieHue  Kenca,
ydacTue B Urpe.
Pegnexcusnas:
OTBETHI Ha
KOHTPOJIbHbBIE
BOIIPOCHI

OcHoBBI s13bIKa IporpammupoBanus Python

2.1.

ANropuT™MBI U
WCIIOJIHUTEIIH.
CriocoOsl
3alHCH
AITOPUTMOB

HcnomaauTens,
aJITOPUTM.
CnocoObl 3anucu
aJrOPUTMOB:
CIIOBECHEIH,
MOCTPOYHBIH, OJIOK-
cXxeMa, porpamma.
JInHEHHBIN,
Pa3BETBIISIIOIIMICS
Y UKJINYECKU
aJITOPUTMBI.

Ananumuueckasi:
IIOUCK OTBETOB Ha
BOIIPOCHI  yUUTEI,
CaMOCTOSITENTbHBIN
MTOMCK
uHpOpMaLlUU  TIPH
pelieHnn
MOCTaBJIEHHBIX
3ajad.
Kommynuxayuonna
PR pabora c
UTPOBBIM
TPEHAKEPOM.
IIpakmuueckas:
OTBETHI Ha
BOIIPOCHI, pEIICHUE
npearaéMblx
3aJJaHUH Ha S3bIKE
MIPOrpaMMHUPOBAHU
s Python.




Pegnexcusnas:
3aIlOJIHCHUE JIUCTa

peduekcun
2.2 Oo6mmue Ucropus s3p1ka Ananumuuecka:
CBEJIEHUS O Python, IIOMCK OTBETOB HAa
SI3BIKE KOMITMJIUPYEMBIE U | BOIIPOCHI  y4UTENs,
MPOrpaMMHUPOBA | HHTEPIIPETUPYEMBI | CAMOCTOSITEIbHBIN
Hus Python € SI3bIKH, MTOKCK
JIOCTOUHCTBA U uHpopManuu  TpU
HEJ0CTaTKU pelieHnn
Python. MTOCTABIICHHBIX
[TonsTue naHHBIX, | 3a7ad.
THUIIBI JTAHHBIX Kommynurxayuonna
1eJbIe, A paboTta B
BEILECTBEHHBIE U KOMaHAax U (WJM)
CTPOKOBEIE. WHIUBUAYAIBHO.
[TonsiTre Ipakmuueckas:
MePEeMEHHOI, OTBETHI Ha
pasHHIIA MEXKIY BOIIPOCHI, pPEIICHHE
MIEPEMEHHO U mpearaeMbIx
KOHCTaHTOM. 3aJlaHUd Ha SI3bIKE
MPOrPaMMHUPOBAHU
g Python.
Peghnexcuenas:
3aIllOJTHEHUE JINCTA
pedexkcun
2.3 Opranuzanus Oynxkius print(), Ananumuyeckas:
BBOJIa M BEIBOJIA | TIpaBUJIA €€ MOUCK OTBETOB Ha
TTAaHHBIX UCIIOJIb30BaHU. BOIIPOCHI  yUUTEIS,
Ounbku npu CaMOCTOSITEIIbHBIN
UCIOJIb30BaHUN MTOWCK
byHkuu print(). uH(popMaluu Tpu
Tumnb! naHHeIX: INt, | pemeHun
float, str. IMOCTABJIEHHBIX
[TpuBeneHue TUMOB | 3a7ad.

C IIOMOIIBIO




COOTBETCTBYIOUWX | KommyHuxayuouna
bynakuwmii (int(), A paborta B
float(), str()). KOMaHAax u (WJIH)
dynkius type(). WHIUBHIYAJIBHO.
Omnepatop Ipakmuueckas:
MIPUCBaUBaHMUS. OTBETHI Ha
[IpaBuna BOIIPOCHI, PELICHUE
MMEHOBAHMUS npearaeMbIx
MEPEMEHHBIX. 3aJlaHuil Ha SI3BIKE
Oynkius input(), MIpOrpaMMHUPOBaHU
IIpaBUJIa €€ s Python.
UCIIOJIb30BaHUA. Pecghnexcusnas:
HeobxommuMocTh 3all0JTHCHUE JIHCTa
MIpUBEICHUS pedexcun
[EIOYHCIICHHBIX
JAHHBIX K THITY int
1ocJje BBO/Ia
24 Anroputmuueck | TuIbl JaHHBIX B Ananumuueckas:
ast KoHcTpykimst | Python, MOWCK OTBETOB Ha
«CTIEIOBAHUE apudmeTuyecKue BONIPOCHI  yUUTES,
OIIepaTopHl, CaMOCTOSITEIIbHBIN
JENCTBUS C MTOHCK
MIEPEMEHHBIMH. uH(pOpMaIUK  TIpU
AnTOpUTM, BUIBI pelieHnn
AITOPUTMOB, MTOCTABIICHHBIX
0COOEHHOCTH 3amad.
JTUHEHHOTO Kommynuxayuonna
IrOpUTMa, OJIOK- | A1 pabora B
cxema. KOMaHAax U (WJIM)
bnok-cxema WHIUBUIYAIBHO.
JTUHEHHOTO Ipaxmuueckas:
aNropuTM™Ma. OTBETHI Ha
BOIIPOCHI, pEIICHHE
npeaIaraeMbix
3aJaHuid Ha S3BIKE
MPOrPaMMHUPOBAHU

s Python.




Pegnexcusnas:
3aIlOJIHCHUE JIUCTa

peduekcun
2.5 [IporpammupoBa | biiok-cxema Ananumuueckas:
HHE JIMHENHBIX JIMHENHOTO IIOUCK OTBETOB HAa
AJIITOPUTMOB aIropuTMa. BOIIPOCHI  yUUTEI,
[IporpaMmmMupoBaHH | CaMOCTOSITEIbHBIN
€ JIMHEHHBIX MTOKCK
aJITOPUTMOB, uHpopManuu  TpU
apudmeTuyecKue pelieHnn
OIepaTopBhl, MTOCTaBJICHHBIX
MepPEeMEHHBIE 3azad.
Kommynurxayuonna
5 pabora B
KOMaHAax U (WJM)
WHIUBUAYAIBHO
IIpakmuueckasi:
OTBETHI Ha
BOIIPOCHI, pEIICHUE
mpearaeMbIx
3alaHUM Ha S3BIKE
MPOrPaMMHUPOBAHU
g Python.
Peghnexcuenas:
3aloJIHEHHE JIMCTa
pedexkcun
2.6 Anroputmuueck | PazBerBisitonuiicss | Ananumuueckasi:
ast KOHCTPYKIUsSL | aJrOpuTM, OJIOK- MOUCK OTBETOB Ha
«"'BETBIICHHE CXeMa BETBJICHUSA, | BONPOCHI YUHUTEs,
OIepaToOpPbI CaMOCTOSITEIIbHBIN
CpaBHEHHUS. MTOUCK
VYcnoBHbIE uH(popMaluu Tpu
omneparopsl if, if- peleHnn
else, mpaBuia MTOCTaBJIEHHBIX
3aMucH YCIOBHBIX | 3a7ad.

OIEepaTOpPOB.




Kommynuxayuonna
5 paborta B
KOMaHaax u (Win)
MHIUBUAYAIIBHO.
IIpakmuueckas:
OTBETHI Ha
BOIIPOCHI, pEIIECHUE
npearaeMbIx
3alaHUM Ha SI3BIKE
IPOrpaMMHUPOBAHU
s Python.
Pegrexcuenas:
3all0JIHEHUE JIMCTa
pedaexcun

2.7

[Tonnas popma
BETBJICHUS

bnok-cxema
BETBJICHUS.
[TonHbIi yCIIOBHBIN
orepaTop, npasuia
3aIKMCH MOJTHOTO
YCIIOBHOTO
oreparopa

Ananumuueckasi:
IIOUCK OTBETOB Ha
BOTIPOCHI  yYUTEII,
CaMOCTOSITEIIbHBIN
TIOUCK
uHpOpMaLlUU  TIPH
pereHnH
MOCTaBJIEHHBIX
3ajad.
Kommynuxayuonna
A paborta B
KOMaHAax W (WJIH)
WH/IUBUYAIIbHO.
Ilpaxmuueckas:
OTBETHI Ha
BOIIPOCHI, pEIlICHHE
npearaéMblx
3aJJaHUH Ha S3bIKE
IPOTpaMMHUPOBAHU
s Python.
Peghnexcuenas:
3allOJTHEHUE JIUCTa
pedaexcun




2.8

IIporpammuposa
HUE
Pa3BETBIAIOIINX
Cs1 AJITCOPUTMOB.
Y cnoBHBIN
oreparop

IIporpammupoBanu
€ JINHEUHBIX
aJITOPUTMOB,
apupMeTHYECKHE
ONEPaATOPHI,
MepEeMEHHbIE

Ananumuueckas:
MONCK OTBETOB Ha
BONIPOCHI  yUUTEIIS,
CaMOCTOSITeNIbHBIIH
MTOVCK
uHpopManuu  Tpu
pelieHnn
MOCTaBJIEHHBIX
3ajad.
Kommynuxkayuonna
A paborta B
KOMaH/Iax W (WJIn)
WHIUBUIYTBHO.
Ipaxkmuueckast:
OTBETHI Ha
BOIIPOCHI, pEIICHUE
Ipe/IaraeMbIxX
3aJlaHUil Ha S3bIKE
IPOrPaMMHUPOBAHU
g Python.
Peghnexcuenas:
3aloJIHeHHE JIHCTa
pednexcun

2.9

[Ipocteie
COCTaBHBIE
yCIIOBUSA

PazpeTBnstoniuiics
aJITOpUTM, OJIOK-
cXeMa BETBIICHHS.
Jlornaeckne
ONEPATOPBHI,
COCTaBHBIE
YCIIOBHSL.

Y cIIoBHEIHN
oneparop

Ananumuueckas.
MMOUCK OTBETOB Ha
BOIIPOCHl  yUUTENS,
CaMOCTOSATEIIbHBIN
MTOUCK
uHpopMaluu Tpu
pereHnun
MTOCTaBJICHHBIX
3a/ay.
Kommynurxayuonna
A pabota B
KOMaHAax U (WJIM)
WHJIMBHUIYaJIbHO.




IIpakmuueckas:
OTBETHI Ha
BOIIPOCHI, pEIICHUE
npearaeMbIx
3alaHU Ha sI3BIKE
MIPOrpaMMHUPOBAHU
s Python.
Pegrexcuenas:
3all0JIHEHHE JIMCTa
pedaexcun

2.10

ANropuTMuYeCK
asi KOHCTPYKIUS
«IIOBTOPEHUE.
IIporpammupoBa
HHUE LUKIIOB C
3a/1aHHBIM
YCIIOBUEM
MIPOJIOJKEHUS
paboThI

Omnepatop while B
Python, cunTakcuc
oreparopa while

Ananumuueckasi:
MOWCK OTBETOB Ha
BOTIPOCHI  yYHUTEII,
CaMOCTOSITeNbHBIH
TIOUCK
uHpopManuu  TpU
peleHnH
MOCTaBIIEHHBIX
3ajad.
Kommynurxayuonna
A paborta B
KOMaHAax u (WJIH)
WHIABUTYTEHO.
Ilpaxmuueckas:
OTBETHI Ha
BOIPOCHI, pelIeHUe
IpearaéMblx
3aJ]aHUil Ha S3bIKE
IPOTPaMMHUPOBAHU
s Python.
Peghnexcuenas:
3allOJTHEHUE JIUCTa
pedaexcun

211

[IporpammupoBa
HHUE LUKIIOB C
3a/IaHHBIM

Oneparop for B
Python, pyHnkius

Ananumuueckas.
OUCK OTBETOB Ha
BOIIPOCHl  yUUTEJS,




qUCIOM
MMOBTOPEHUI

range(), CHHTaKCHUC
byakuum range().

CaMOCTOSITEIIbHBIN
MOMCK
uHpOpMaLIUU  TIPH
pelieHnn
MOCTABIICHHBIX
3azad.
Kommynuxayuonna
5 paborta B
KOMaH/Iax u (Win)
WUHIUBUAYAIBHO.
Ilpaxmuueckas:
OTBETHI Ha
BOIIPOCHI, pPEIICHHE
npegaraeMbix
3alaHUM Ha SI3BIKE
IPOrpaMMHUPOBAHU
s Python.
Pegrexcuenas:
3all0JIHEHUE JIMCTa
pedaexkcun

2.12

[Ipoexr
«Pa3nnunbie
BapHaHThI
IIPOrpaMMHUpPOBa
HUSA
LUKJINYECKOTr 0
aNTrOpUTMay

Huknuyeckuii
AITOPUTM,
anroput™ while,
anroput™ for,
IIpaBUJIa 3aMucu
LHUKJINYECKUX
aITOPUTMOB B

Python

Ananumuueckasi:
MOWCK  pEelIeHus
ITOCTaBJICHHOMN
3aJjauu.
Kommynurxayuonna
s pabora B
KOMaHAax U (WJM)
WHIUBUIYAIBHO.
Ilpaxmuueckas:
pelieHne
MPOEKTHOM 3aJayH.
Pegnexcusnas:
3aloJIHEHHE JIMCTa
peduexcun




2.13

IIpoexr «Hauana
IIPOrpaMMHPOBa
HUS»

Tunel 1aHHBIX,
NIepEeMEHHBIE,
dyHkiuy,
MaTeMaTH4eCKUe 1
JIOTUYECKHE
OTepaTophbl, BUIbI
AITOPUTMOB,
YCIIOBHBIN
oneparop,
oneparop for,
omepatop while.

Ananumuveckas: B
nporecce
CUCTEMaTHU3ALINHI
3HaHUM.
Kommynuxayuonna
5. mpu padbore B
KOMaH/1ax.
Ilpakmuueckas: B
pabote o
CO3/IaHHUIO
BU3yaJIbHOM KapThl
3HAHUU.

Pedghnexcuenas:
3aIll0JIHEHUE JIUCTa
peduiekcun
3. AHanu3 1aHHbIX Ha Python
3.1 Hayka o [lannsle, HayKa o Ananumuyeckas:
TAHHBIX. JTAHHBIX, aHaJN3 TPAKTOBOK
CTpyKTypbI OTKpPBIThIE MOHATUS «HayKa o
TAHHBIX TTAHHEBIE, TaHHBIX»;  TOHCK
UCTOYHUKHU OTBETOB Ha
JTAHHBIX, po0OJIeMHbIE
CTPYKTYpBI BOIPOCHI YUUTEIS.
JTAHHBIX (CTEK, Kommynuxkayuonna
MaccuB, ouepenb, | A o0cyx/ieHue

X3II-TabauIa)

TPAKTOBOK IMOHATHA
«HAayKa O OJaHHBIX»,
OTBETHI HA BOIIPOCHI

YUUTEIS.
Ilpaxmuueckas:
pabota B
MHUKporpynmnax Ha |
JTarne ypoKa
(BBITIOJIHEHUE
3a/laHus Ha

ONPOBEP)KEHUE HIIH




¢bakTuueckoe
MOJTBEPKICHUE
OJTHOTO u3
TE3UCOB);  TOMCK
IIPUMEPOB  CaUTOB-
HMCTOYHUKOB
TAHHBIX; pEIICHUE
POOJIEMHBIX
3aJIaHUMN.
Pegrexcuenas:
3allOJTHEHUE JIUCTA
pediekcuu B KOHIIE

ypoka

3.2

Pa6ora co
CIIUCKaAMU

Python

CrpyKTypsl
JAHHBIX, CIIACKH,
CITHCOK, DJIECMEHT
CIIHCKa, UH/IEKC,
OTpULATEIbHAS
WH/ICKCaIUs

Oxcnepmuas:
00CYyXKICHHE
JIOMAIITHETo
3aJaHusl U €ro
OLICHKA.
Ananumuueckas:
aHanm3
poOIeMHOM
CUTYyalluu 00
OpraHu3aluu
XpaHEHUsl JIaHHBIX
(Ha npuMepax);
HamucaHWe  Koja
(oTam 2 ypoka).
Ilpaxmuueckas:
pelieHue
MPOOIEMHBIX
3aJIaHuH,
MpaKTUIeCKast
pabora (dram 3
ypoKa).
Kommynurxayuonna
A:  OTBeTHl  Ha
BOIIPOCHI  yUUTEI,




ydacrtue B
TPYIIITOBOM
OOCYXIIEHUH  TIpH
BBITTOJIHCHUH
3aJIaHUMN.
Pegrexcuenas:
3allOJTHEHUE JIUCTA
pedaekcun B KOHIIE

ypoka

3.3

bubnnorexu
Python.
bubnnoreka
Pandas

Ilouck, oumnCTKa,
npeoOpa3oBaHue,
OopraHu3aIys u
coop JTAHHBIX,
OuOIMoTEeKA S3bIKa
POrPaMMHUPOBaH
U, OHOIHOTEKHU
Python,
OouobnIMoTeKa
Pandas, wummnoprt
OnONIMoTEK

Ananumuueckas:
IIOMCK OTBETOB Ha
poOJIeMHBIE
BOIIPOCHI
(Hanpumep,
MIPOBECTH
AHAJIOTHUIO
OMONIMOTEKH SI3bIKA
MpOrpaMMHUpPOBaHU
s c OOBIYHOU
O6ubIMOTEKOM),
COCTaBJICHHE ITJIaHA
JeicTBUI o
W3YYCHHUIO u

AHAJIN3Yy NAaHHbIX.

Ilpaxmuueckas:
BBITIOJTHEHHE
[IPaKTUYECKOU
paboTHI.
Kommynuxayuonna
A:  OTBETHl  Ha
BOIIPOCBHI  yUUTEI,
ydactue B
IpyHIOBOM
o0CyXKIeHUN
BBITIIOJIHEHHOTO
JIOMaIITHETro




3aJaHusI u B
nporecce
BBIMOJIHCHUS
3aJaHUM.
Pedghnexcusnas:
3aIl0JIHEHHE JINCTA
pediiekcun B KOHIIE

ypoka

3.4

CtpyKTypbl
TaHHBIX B
Pandas

Ilouck, o4muCTKa,
npeoOpa3oBaHue,
OpTraHU3aIHs u
coop IaHHBIX,
CTPYKTYPHI JTaHHBIX
B Pandas,
CTPYKTypa JaHHBIX
Series

Ananumuueckas:
aHaIu3
BBIIIOJIHEHHBIX
JIOMAIITHUX
3aJIaHuMH,
BBIIIOJTHEHHE
3aJlaHu i 110
CTaHIHSIM.
IIpakmuueckas:
BBIIIOJTHCHHE
3aJlaHu i 110
CTaHIHIM,
BBIIIOJIHEHUE TECTA.
Kommynuxayuonna
A OTBETHl  Ha
BOIIPOCHl  yUUTENS,
yqacTue B
rpyIIIOBOM
00CYyKIeHUN
BBIIIOJTHCHUH
3aJIaHUH.
Pegnexcusnas:
3aIOJTHEHUE JINCTA
peduiekcuu B KOHIIE

ypoka

pu

3.5

Crpyxrypa
nanuasix Datafra
me

CtpyKTypa JaHHBIX
DataFrame,

CIIOBaph,  CITUCOK,

Oxcnepmuas:
MTOHCK u
o0cyXIeHne




¢ynkuus read csv,
meronasl head u tail

OIInOOK
pe3yibTaTam
BBIIIOJITHEHUS
3aJaHun
Ananumuueckas:
aHaJIN3
BBIIOJIHEHHBIX
MPaKTUYECKHUX
3aJJaHuH, MOUCK
omubOK HM  HX
000CHOBaHUE,
aHanu3 (¢parMeHTa
Koja (3amanue 4).

Io

Ipakmuueckas:
BBIIIOJTHCHHE
3alaHUN Ha
co3gaHue OOBEKTa
DataFrame u3
cioBaps M U3

cnucka crnuckoB (1

aTan ypoKa),
BBHITIOJTHEHHE
3aaHui Ha

CUHATBLIBAHUE U BBOJI
JIAHHBIX, aHaIN3
koga u T.4. (2 u 3

ATarnbl ypoOKa).
Kommynuxayuonna
A:  OTBETHl  Ha
BOMPOCHI  yYHUTEJI,
ydacTue BO
(bpoHTaTBHOMN
Oecene u
IpyIIOBOM
OOCY)XIEHHH  TIPH
BBITOJIHEHUH

3aJaHuH.




Pedghnexcusnas:
3aI0JTHEHHE JINCTA
peduiekcuu B KOHIIE

ypoka

3.6

bazoBrie
OTICPALINH C
Habopamu
JAHHBIX

WNudopmanus o
JaHHBIX, METObI
info u describe,
YUCJIOBBIC U
KaTCropruaJbHbIC
IMIPpU3HAKHU,
arperupyromue
byHKINY:
value_counts,
unique, nunique,

groupby

METO/IBI min(),
max() u mean(),
o0BeIMHEHNE

Ta0JIUI C TOMOIIBIO
MeToaa merge,
mapaMeTpsl on u
how

Ananumuueckas:
IPH  BBINOJHCHUN
MPAKTUIECKOTO
3a7aHis Ha YTEHHE
JTAHHBIX u3
TaOJIULIBI
uHpopmanuu 00
UIPOKax

(byTO0IBHBIX
KIyOOB, B  TOM
qucie C
PUMEHEHHEM

metrox  describe();
IPU  BBINOJHEHUH
3a/laHus Ha
UCCIIEIOBaHUE
arperupyomumx
GbyHKIH.
Ilpakmuueckas:
IpU  BBINOJHEHUH
3aJJaHU, B TOM
qucie
CaMOCTOSITENIbHBIX
u
HCCIIEIOBATENbCKH
X  TPaKTHYECKUX
pabor.

Kommynuxayuonna
A:  ydacTHe  BO
(bpoHTaTBHOMN
Oecene 1o
00CYKICHHUIO

JOMAIIHETO




3amanus  (MoJenb
ypoka —
«IIEPEeBEPHYTOE
oOy4eHHUEY).
Pegnexcusnas:
3aIlOJIHEHUE JIUCTA
pedIieKcHu B KOHIIE

ypoka

3.7

OmucarenpHasn
CTATUCTUKA

Mertoabl info,
describe, min, max,
mean, YCIIOBUS
buapTparn
JAHHBIX,
CTaTHCTUKA o
KaTeropuaibHbIM
napaMmerpam,
¢bunbTpanus
JAHHBIX,
CTaTHCTHYECKUE
METO/IBI

Ananumuveckas:
IpU  BBINOJIHEHUU
3a1aHuI
MPAKTHYECKOMN
paboThI Ha
MIPUMEHEHUE
CTAaTUCTHYECCKUX
METOJIOB, a TaKxke
MpU  COCTAaBJICHUU
3a/laHus Ha
CJIOXKHBIE  YCJIOBHSI
bunbTpanun
JTAHHBIX "
CTaTUCTUYECKUX
METO/JIOB.
Ilpaxmuueckas:
NP BBIOJTHEHUHT
3aJaHuH.

Kommynuxayuonna
sA:  y4acTHE  BO
(bpoHTAILBHOM
00CYKIeHUN
MPOOJIEMHBIX
CUTYyalluld, OTBETHI
Ha BOIIPOCHI,
o0CyXKIeHHe B
rpyImax.
Pegnexcusnas:

3aIllOJIHCHUE JIMCTa




pedekcuu B KOHIIE
ypoka

3.8 Busyanuzanus Busyanuzanus Ananumuveckas:
TAHHBIX JAHHBIX, npu BbIJICJICHUH
MIPEUMYIIIEeCTBA MIPEUMYIIIECTB
Juarpamm U | BU3yalu3aluuu
rpaduKoB;  BHIBI | JAHHBIX /IO WX
Juarpamm; TaOJIUYHOTO
OoubIMoTEKN MIPEJICTaBICHHUS.
Pandas, Matplotlib, | Ilpaxmuueckas:
Seaborn; OpU  BBIMOJHEHUH
MOCTPOCHUE MPAKTUYECKHUX
rpaduKoB U | 3a1aHUli B MaJIbIX
Juarpamm ¢ | rpynnax; npu
TTOMOIIIHIO 3THUX | BBITOJIHCHUN
OnOIMOTEK, MPaKTUYECKON
metoasl plot, hist, | paGoOTHLI
scatter,  joinplot, | Kommynuxayuonna
pairplot, countplot |s:  orBerel  Ha
BONIPOCHI  yUUTES,
(dbpoHTaNIbEHOE
oOCyXKIeHHe u
o0cyXIeHrE B
MaJbIX Tpymnmax.
Peghnexcuenas:
3aloJIHeHHE JIHCTa
pedaexkcun B KOHIIE
ypoka
3.9 [Ipoext OcHOBHbIE TIOHATUSA | AHaIUMuUYecKas:
«HccnenoBanne | TeMbI «AHaW3 | MpU  BBIMIOJHEHUHN
naHHbIX». YacTh | maHHbIX HA Pythony | 3amanuit o
1 HACCIIEIOBAHHIO
TAHHBIX
3.10 |IIpoekr (BBITIOJIHEHUE
«HccnenoBanue

poeKTa B MaJbIX
rpynnax).




ITaHHBIX». HacTh

2

Ilpaxmuueckas:
IpU  BBINOJIHEHUU
MIPOEKTA.
Kommynuxamuenas
: Ipu 00CYX/IEHUU
JIOMaIIHero
3aJJaHus,
BBIMIOJTHEHUH
NPOeKTa B MaJbIX
rpymmax
Pegnexcusnas:
3aloJIHeHUE JIHCTa
pedIieKCHu B KOHIIE

ypoka

pu

3.11 [ IIpoext «Python |OcHoBHBIC OHATHUS | AHAIUMUYECKAA:
s Data TEMBbI «AHaJu3 | MIpU  BBINOJHEHUU
Science» naHHbix Ha Pythony | 3amanuss utorosoi

MPAKTHYECKOMN
paboThI o
UCCIIEIOBAaHUIO
JaTa certa.
Ilpaxmuueckas:
IpU  BBINOJIHEHUU
TecTa 110 pas3iemy.
Peghnexcuenas:
3all0JIHEHHE JIMCTa
pedaexkcun B KOHIIE
ypoKa

4, BBenenue B MammmHHoe 00y4yenue Ha Python

4.1 [Tonsitne n Bunb!1 | ICKycCTBEHHBIM Ananumuueckas:
MaIIMHHOIO WHTEIJIEKT, pu
oOyueHus MOJIXO/I, CpPaBHUTEIHLHOM

OCHOBaHHBIN Ha | aHanu3€e MOAXOOB:
MpaBUIIax, oOyueHue c
MAaIIMHHOE YUUTENEM "




oOyuyeHue, ucTopus | ooyueHue oe3
pasButuss WU B | yuurens; npu
urpax, cdepsl | oTBeTax Ha
NPUMEHEHHS BOIIPOCHI "
MAaIIMHHOTO (bpoHTaTEHOM
00y4eHUS; 00CYXICHUH
o0OyudeHue ¢ | BommpocoB o
yUHUTEIEM, Ipe3eHTaIHH.
o0OyudeHue oe3 | [Ipakmuyeckas:
yUuTeNsd,  3a/a4a | IpU  BBIIOJIHEHHH
perpeccun, 3agada | 3aJaHUN
KJIaccu(UKaIum, NPaKTUYECKON
3agada paboTHI.
KJIacTepHU3allny, Kommynuxayuonna
OoTOOp MaHHBIX IUIsS | :  OTBETHI  HA
MOJICIIH BOIIPOCHI  yYHTEIS,
MAaIIMHHOTO ydacTue BO
o0y4deHus (hpoHTAIBHOM
OOCYXIIEHUH  TIPH
BBITTOJTHEHUH
3a/1aHHM.
Peghnexcuenas:
3aIllOJTHEHUE JINCTA
pedexcun B KOHIE
ypoka
4.2 AHanu3 u MamuHHoe Ananumuueckas:
BU3YaJTU3aIs oOyueHue c | mpu TIOMCKE
JTaHHBIX Ha yUYHUTENEM, OTBETOB Ha
Python MaIlmHHOE BOTIPOCHI B XOJ€
(moBTOpEHUE) oOydeHue 6e3 | obcyxeHus
yauTens,  3ajada | BBITOJHEHHOTO
perpeccuu, 3agaya | JOMAIIHETO
KJIacCU(pUKaLnH, 3a/laHus, npu
3aja4a BBITTOJTHEHUH
KJIaCTEpU3ALIH; 3aaHui
oubnmorexu Pandas | mpakTuueckoi
u Matplotlib, | paGoTsbr.




yTeHue TaOIM4YHBIX | [Ipakmuueckas:
JAHHBIX, npu  00CyXIeHUU
CTaTHCTHYECKUE BEITIOJTHEHHOTO
MOKa3aTeH, JIOMaIIHero
MOCTPOCHHE 3aJlaHus; npu
Juarpamm (bpoHTaTbHOM
ompoce u Oecezne,
IpU  BBINOJIHEHUU
3alaHuI
MPaAKTUYECKOU
paboTHL.
Kommynuxayuonna
s:  OTBeTHl  Ha
BOIIPOCHI  yUUTEI,
ydacTue BO
(hpoHTAIBHOM
OOCYXIIEHUH  TIpH
BBITIOJTHEHUH
3a/1aHHMN.
Pegrexcuenas:
3aIlOJTHEHUE JINCTA
pediekcun B KOHIIE
ypoka
4.3 bubnnorexku MamuHHoe Ananumuueckas:
MaIIHHHOTO oOydeHue ¢ | oTBETHI Ha BOIIPOCHI
oOyueHus yuutenem U  0e3 | (aHa’IM3 BOPOCOB U
YUUTEIS, ero | IMoucK OTBETOB)
MIPEUMYIIIEeCTBA, bpoHTaNbHON
MOCTAaHOBKA IeNU | | Oecesr, aHamn3
3ajad, aHanu3 | rpauKoOB MoJenen
JTAHHBIX, MaIIHHHOTO
oOyyarormas U | o0ydeHus npu
TPEHUPOBOYHAS BBITIOJTHCHHUH
BBIOOpKH,  3ajaua | 3agaHus
perpeccun, 3amaya | «[Ipobmembr B
KJIaccu(uKanuy, o0y4eHun
TECTOBaS U | MOJeNm.




TPEHUPOBOYHAS
BBIOOpKA,
nepeody4eHue,
HeJ000yueHue,
ONTHUMAJIbHAs
MOJIEIIb, Kpocc-
BaJIMIALINS;
oubnmoTeka
Sklearn,
MOCTPOCHHS
MOJCIIH
MAaIIHHHOTO
00y4eHus Ha
Python

OTallbl

Ilpaxmuueckas:
MONCK OTBETOB Ha
BOIIPOCHI
(dbpoHTAIBHOU
Oeceibl U BOIIPOCHI
yuuTenss B XOJHe
ypoKa.
Kommynuxkayuonna
A:  ydacTHe  BO
(dhpoHTAIBHOU
Oecene o
MaTepuagam
MPEIBIAYIIEro
ypoOKa; y4acTHe B
OOCYXIIEHUH  TIpH
BBITIOJTHEHUH
3aJaHHs B
MUKpOTPYIIE 1O
aHann3y rpaduxoB
MaIIMHHOTO
oOy4eHus.
Peghnexcuenas:
3aIlOJTHEHHE JINCTA
pedexcun B KOHIIE

ypoka

4.4

JInnerinas
perpeccus

IlonsaTne nuuenHon
perpeccuu, ueneBas

dyHKms,
JIMHEHOE
ypaBHEHUE,
TOMOCKEIAaCTHIHOC
Thb JTaHHBIX;
CO3JIaHAE MOJCIHU
JIMHEHHOM
perpeccun Ha

Python ¢ momorbto

Ananumuueckas:
aHaIu3 paboThI
MOJECIIA JIMHEHHON
perpeccun (moao0p
KO3 PHUIIMEHTOB
JIMHEWHOT O
ypaBHEHUs C
HECKOJIbKUMU
IIEPEMEHHBIMM );
aHaJn3 3azad,
IIPEICTaBICHHBIX
yuuTeneMm, BbIOOp




ouonuorex Pandas,
NumPy u Sklearn

U3  HHX
perpeccuu;
3a/laHle Ha aHaJIU3
rpauKoB U BBIOOP
U3  HHUX  TOTO,
KOTOPBII
COOTBETCTBYET
MOJEIU JUHEHHOU
perpeccun; aHaIu3
TOYEYHBIX
rpadukjd u BBIOOp
cpeau HUX Habopa
JAHHBIX,

3aJga4d

HOIXOAALIMX  JUIS
pemieHust  3a7adu
JIMHEUHOMN
perpeccuu;
CO3JlaHME  MOJIEIH
MaIIMHHOTO
oOyueHus Ha
Python.
Ilpaxmuueckas:
perieHue 3amad (U3
MpeCTaBICHHBIX
yuuTEIEeM  3aj]ay)
Ha BBIOOp Habopa
JTAHHBIX (mo
rpadukam),
MOJIXOAAIINX  JUIS
peleHust  3ajauu
JIMHEWHOU
perpeccuy;
CO3/IaHHE  MOJeNu
MAaIIMHHOTO
oOy4eHus Ha
Python: MOJIETb

npeaCcKa3aHus IeH
Ha  KBapTUpbl B




3aBHUCHUMOCTH  OT
Pa3IMYHBIX
apaMeTpOB.
Kommynuxkayuonna
A:  ydacTHe  BO
(hpoHTAIBHOM
00CYKIeHUN
OCHOBHBIX
BOIIPOCOB TE€MbI —
nuHerHas QyHKIus
u JIMHEHHOE
ypaBHEHHE,
KOTOpBIC yKe
U3Yy4alluch B Kypce
MaTEMAaTHKW;
oOcykaeHue 3aaad
1o rpaduKam.
Pegrexcuenas:
3allOJTHEHUE JIUCTA
pediekcun B KOHIIE

ypoka

4.5

Henuneilinrie
3aBUCUMOCTHU

Co3znanue,
00yJeHue U OlIeHKa
MOJENN JIMHEUHOMN
perpeccuu,
BU3yaJln3alus
naHHbIX Ha Python;
HEJINHENHBIE
byHKIUHM, rpapuKu
GbyHKIH;
MTOJTMHOMHAJIBHOE
npeoOpa3oBaHue
JIMHENHOMN
perpeccuu

Ananumuueckast.:
CO3JaHHE MOJICIIH
JIMHEHHOM
perpeccun Ha
OCHOBaHUH
MPOCTOM TAOJIUIIBI C
JTAaHHBIMHA 0
3apruiatax
COTPYJIHHUKOB,
HaxXOIAIUXCS  Ha
pa3HbIX
JIOJDKHOCTSX
HaIlMCaHue Koja.
Ilpakmuueckas:
pelIeHre 3axad Ha
CO3JlaHHE MOJICIH




JIMHEMHOM
perpeccuu, OTBETHI
Ha BOIIPOCHI
YUUTENSA
(moBTOpEHUE
Marepuaia
MaTE€MaTHKH);
BBITIOJTHEHHE
3aJlaHus Ha
MOJMHOMUAIIBHYIO
perpeccuro,
HamMcaHue  Koja
IS TIPEACKA3aHUs
3HAYCHUSA HOBOM
MO/JICJIBIO u
MOCTPOECHHUE
rpauKoB
HCXOMHBIX JAaHHBIX
U MOJCH.

KommyHuxayuonna
A:  ydacTHe  BO
bpoHTaTBHOM
00CYXKIeHHH,

OTBETHI Ha BONIPOCHI
YUUTEIIS.
Peghnexcuenas:
3allOJTHEHHWE JIUCTa
pedexcun B KOHIE

ypoka

4.6

Knaccudukanus.
Jloructnueckas
perpeccust

Knaccudukanus,
JIOTHCTUYECKast
perpeccus,
JIMHEWHBIN
KJaccupukarop,
THIIEPIUIOCKOCTb,
OuHapHas
KJ1acCU(pUKanus,

Ananumuueckas:
IOMCK OTBETOB Ha
poOIeMHbIe
BOIIPOCHI 51

pelIeHre 3axad Ha
JTare 2 ypoka.
Ilpaxmuueckas:
OTBETHI Ha




MYJIbTHKJIACCOBAast
Kiaccudukanus;
JIMHEHOE
ypaBHEHUE,

K023 PHLIHEHTHI
JIMHEMHOTO
ypaBHEHUS,
pacIoJIoKeHne
TOYKHU
OTHOCHUTEJIBHO
IIPSIMOH, OTCTYII
00BEKTa; CcOo3JaHueE,
00y4eHue U OlLIeHKa
MOJIENTH
JIOTHCTHYCCKOU
perpeccun

BOIMPOCHI,  MMOA00P
OpUMEPOB  3ajad
KJaccu(uKanumy,
OTBETHI Ha
poOJIeMHEIC
BOIIPOCHI pH
OO0BSICHEHUH

HOBOT'O MaTepHala;
pelieHre 3amad Ha
3aKperieHe
HOBOTO MaTrepHuala
o TeMme; ydacTue
BO  (ppOHTANBHOI
pabore Ha aTame 3
ypoKa.
Kommynuxayuonna
A:  ydacTHe B
OOCYXKIECHHH TecTa
u OCHOBHBIX
MOHSITHHI TEMBI;
OTBETHI Ha BOTIPOCHI
YUUTES.
Pegnexcuenas:
3aMoJIHeHUE JIHCTa
pedaexkcun B KOHIIE

ypoka

4.7

Knaccudukarms.
Jloructuueckas
perpeccust

Martpuna ommuooK,
METPUKH KadecTBa
JIOTHCTHYCCKOU
perpeccuu, MOJENb
JIOTHCTHYCCKOU
perpeccun Ha
Python

Ananumuueckas.:
IIOMCK OTBETOB Ha
BOIIPOCHI  YUUTEJSI
npu  0OCYXJIEHUH
METPUK  KadecTBa
JIOTUCTUYECKOM
perpeccuu;
CaMOCTOSITEIIFHOE
COCTaBJICHHE
MOJICIIHN
JIOTUCTAYECKOM




perpeccuu
MIpe/ICKa3aHus
BEPOSITHOCTH B
ommkaimme 10 et
HILIEMUYECKOU
0ose3Hu cepaua mno
Pa3IUYHBIM
MPU3HAKAM.
Ilpakmuueckas:
OTBETHI Ha BOIPOCHI
YUUTEJIS;
CaMOCTOSITENTLHOE
COCTaBJICHHE
MOJIEIH
JIOTUCTUYECKOMN
perpeccuu
MpeACKa3aHus
BEPOATHOCTH B
ommxaiimue 10 et
HIIIEMHAYECKON
0OJIe3HH cep/ia Mo
pa3IUYHBIM
MIPU3HAKAM.
Kommynurxayuonna
A:  y4yacTHE  BO
bpoHTaTEHOM
00CYyKIeHUN
METpUK  KadecTBa
JIOTUCTUYECKOMN
perpeccuu;
Pedghnexcuenas:
3aroJIHEHUE JIUCTa
pedaexkcun B KOHITE

ypoKa

JJIsA

JIA

4.8

JepeBbs
pewenuit. Yactb
1

HepeBo pemieHui,
AJIEMEHTHI IEPEBHEB
(KOpeHb, JTHUCTBS),

Ananumuueckas:
OUCK OTBETOB Ha
BOIIPOCHI  YUUTEISI




riyOuHa  Jepesa,
YKaJHBIA aJTOPUTM,
aTpuldyT
pazOueHus;
SHTPOTHS,
dbopmyna
Illennona,
BEPOSATHOCTb,
Kpurepuil JKUHU

npu  0OCYXIECHHH
METPUK  KadecTBa
JIOTUCTHYCCKOM
perpeccuu;
CaMOCTOSITCIIFHOE
COCTaBJICHHE
MOJICIIN
JIOTHCTHYCSCKOU
perpeccuu
MpeACKa3aHus
BEpPOSITHOCTH B
ommkaiue 10 aer
HAITEMHYECKON
0OJIE3HM Ccep/ia Mo
Pa3IUYHBIM
MIPU3HAKAM.
Ilpakmuueckas:
OTBETHI HAa BOIIPOCHI
YUHUTEJIS,
CaMOCTOSITENILHOE
COCTaBJICHHE
MOJICIHN
JIOTHCTHYCCKOM
perpeccuu
MpeACKa3aHus
BEPOSITHOCTH B
ommxkarmue 10 ner
HITEMHYECKON
00JIe3HH cep/ia Mo
pa3IUYHBIM
MPU3HAKaM
Kommynuxayuonna
A:  ydacTHE  BO
bpoHTaTBHOM
o0CyXKIeHUN
METpUK  KadecTBa
JIOTHCTHYCCKOU
perpeccuu;

JUIA

TS




Peghnexcusnas:
3aI0JTHEHHE JINCTA
peduiekcuu B KOHIIE

ypoka

4.9

JepeBbs
pewenuii. Yacthb
2

Ananumuveckas:
COCTaBJICHHE
aJropuT™Ma
MPUHSTUS pEIICHUN
(Ha mpuMepe Urpsl);
aHanu3  y4eOHBIX
IIPUMEPOB  JiepeBa
pelIeHU.
Ilpakmuuecka:
ydacTue B UIpe Ha
aHaJlu3 aJIropuTMa
TPUHSITUS PEIICHUN
C ITOMOUIBIO
JIePEBbEB,
UCCIIEIOBaHHE
KpUTEPHEB

s dexTuBHOCTH
pa3oueHus Ha
npuMepax.
Kommynurxayuonna
5 00CYKIeHHUe Npu
BBITIOJTHEHUH
3aaHui B
MUKPOTPYIITIE;
OTBETHI Ha BOTIPOCHI
yuUuTENs. YdacTue
BO  (ppOHTaIHLHOM
OOCYKICHHH.
Pegnexcuenas:
3aIMOTHEHUE JINCTA
pedaexkcun B KOHIIE

ypoKa




4.10

IIpoexr
«Pemrenne
3a7a4u
KJIacCU(pUKAIIH
»

MarmaHoe
o0yueHue c
yuuTeneMm, 3agada
KJaccuukanmm,
METPUKH  OIEHKHU
KayecTBa
KJIaCCU(UKALINN;
aTanbl  pa3paboTKu
MOJICITH
MAaIIMHHOTO
o0ydeHus, aHallu3
JAHHBIX, CO3JaHHE
u o0yueHue
MO/JIeIH,

OIICHKA

s pexTuBHOCTH
paboTHI MOJIETTH

Ananumuyeckasi:
BBIOOp METOJIOB
pelICHUS 3a/1a4H.
Ilpakxmuueckas:
BEITIOJTHEHUE
MIPAKTUYECKOTO
3aJlaHus 10
CO3/IaHUIO MOJENN
MaIIHHHOTO
oOy4eHus
Pedghnexcuenas: B
XO/JI€ TOJIBEACHHUS
UTOTOB CO3JIaHUS U
o0yueHus: MOJIEH
MO.

Pa3nen 1. BBeneHue B HCKYCCTBEHHbIH MHTE/UIEKT (2 4)
Yyamuecss TOJDKHBI 3HATh MOHATHE WHGOPMAIUU, pazIudue
MEXy MOHATUSIMH «UH(DOpMAIIUS», «TaHHBIEY.
VYyamuecs 10KHBI YMETh:

MMPUBOJUTH

IPUMEPHI

MH(OPMALIMOHHBIX

NPOIIECCOB B

npupo/e, o0IIecTBE, TEXHUYECKUX CUCTEMAX;
CTPYKTYPUPOBATh HH(POPMAIIUIO, BBIJIEISATH OCHOBHBIE TIOHSTHSI
Y B3aUMOCBSI3M MEX]1y HUMHU.
Pa3nen 2. AHaju3 JaHHBIX B 3JIEKTPOHHBIX Tabaunax (14 v)
Vyamuecs 101KHBI 3HATh:
BO3MOXKHOCTH 3JIEKTPOHHBIX TAaOJMIL 111 XpaHEHUs], aHaJIn3a U
MPEACTABICHUS JTAHHBIX;
VYyamuecs 10KHbI YMETh:
BBOJHTH U PEIAKTUPOBATH JaHHBIC B DJIIEKTPOHHBIX TA0JIUIIAX;
BBITIOJIHSITh BBIYMCIICHHS] C TIOMOIIBIO JJEKTPOHHBIX TaOJHIL;
MPEJICTaBIISITh JaHHBIE B BUJE IUAarpaMM U TpauKoOB.

Pa3nen 3. OcHoBbI mporpammupoBanus Ha Python (24 1)
Vwyamuecs 101KHBI 3HATh:

IIOHATHUA
HUCIIOJTHUTCIIA,

«@ITOPUTM,

CHUCIIOJTHUTCIIB,

«CUCTEMa KOMaH[




OCHOBHBIC  AJNTOPUTMHUYECKHE  CTPYKTYpBI:  CJI€JJOBAaHUE,
BETBJICHUE, LIUKJ;

peanu3alii0 OCHOBHBIX aJITOPUTMHUYECKHX CTPYKTYp B
BbIOPAHHOM $I3bIKE€ MPOrPaMMHUPOBAHUS.

VYyamuecs N0KHbI yMETh:

COCTaBJIATh AJITOPUTMBI U PpELIEHUs MPOCTBIX 3ajad B
CIIOBECHOH (¢opme, Ha aIrOPUTMHYECKOM S3BIKE U Ha
BbIOPAHHOM $S3bIKE POrPaMMHPOBAHUS;

BBITOJIHATH TPACCUPOBKY aJITOPUTMA;

IPOrpaMMHUPOBATh HECIIOXKHbBIE JINHEHHBIC, pa3BETBIISIOIIUECS
U IUKIMYECKHE alTOpPUTMBl Ha  BBIODAHHOM  SI3BIKE
IPOTrpaMMUPOBAHMUSL.

Pa3nen 4. Anaanu3 nanubix Ha Python (13 4)

VYuamuecs 10JKHbI 3HATh:

TOHSATHS «MOJIEIBY, «MH(POPMALMOHHAS MOJIEITbY,
«MaTeMaTU4ecKas MOJIENbY, «IaHHbIE», «OOJbIINE AAHHBIEN,
«CTaTHCTUKAY», «OTHCATENIbHAS CTATHCTHUKAY;

9Tanbl  pa3pabOTKM M MCCIEJOBAHUS  KOMIIBIOTEPHOM
MaTEeMaTU4eCKOW MOJEIIH.

VYuyamuecs 10JIKHbI YMETb:

peaTn30BBIBATh BHIYHUCIICHHUS ONMCATEILHON CTaTUCTUKH;
CTPOMTH M  HCCIeNOBaTb  MPOCThIE  KOMIIBIOTEPHBIE
MH(}OPMaLIOHHBIE MOJIEIIH.

Paznen 12. BBenenue B MamnHHoe o0y4enune Ha Python (11

VYyamuecs 10JKHBI 3HaTh:

KJIaCCU(PUKALIMIO METOJIOB MALLIMHHOTO 00Y4YEHHUS,;
OCHOBHBIE aJITOPUTMBI O0OYUEHHUS C YUUTEIIEM .
VYyamuecs 10KHbI yMETh:

CO3/1aBaTh PErPECCUOHHBIE MOJIEIIH;

BBITOJIHATH POTHO3UPOBAHUE.

Conep:xanue Kypca

B sTom pasaciic COACPKUTCA TEMATUUCCKOC MIIAHUPOBAHUEC U

nepeveHb MIAaHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IPOTpaMMbl (UTOTOB
U3YYEHHUS OTAEIbHBIX TeM). [IpuBoasTCs 1Ba BapuaHTa IJIaHUPOBAHUS
3aHaTuil. [lepBblii BapuaHT paccUMTaH Ha MHHUMAJIbHBIA y4eOHBIN
iaH. Bropoil BapuaHT paccuMTaH Ha pacHIMpPEHHBIH yueOHbBIN TUIaH.



IlepBoii NONOIHUTENBHOU LEJIBI0 U3Y4YEHHUS PaCIIMPEHHOIO
Kypca  sIBISIeTCS  JOCTIDKEHHE  OOJBIIMHCTBOM  y4alllUXCs
MOBBIIIEHHOTO  (MPOJYKTUBHOTO) YPOBHS  OCBOCHHUS  Y4eOHOIO
Marepuana. YUYeOHUKH YpOBHSA sl 7-9 KiaccoB 00€CIeunBarOT
HEOOXOIUMBIN JUISI TOTO YIeOHBINA U AUIAKTUYECKUN MaTepHa.

Btopoil [0ONMONMHUTENBHON LIENbI0 W3Y4YEHHUS PaCIIMPEHHOIO
Kypca SIBISETCS MOArOTOBKA yJallluXcsl K OJMMIIMAaM, KOHKypcam B
o0JyacTu aHanK3a JaHHBIX U MAIIMHHOTO O0yYEeHHUS.

JlononHHUTENbHOE Yy4eOHOE BpeMsi B PACHIMPEHHOM BapUaHTE
Kypca B OCHOBHOM OTAaeTcs ImpakTuueckod pabote. Ilpu
pacuIMpeHHOM BapHaHTE y4eOHOTO IUIaHa OoJbIlas yacTb (WM BCE)
3alaHU MOXKET BBINOJIHATHCA BO BPEMsI YPOKOB O] PYKOBOACTBOM
YUUTEIS.

[lepedyenpr naHUpyeMbIX pe3yiIbTaTOB OCBOECHMS IPOrPAMMBI
ABJIIETCS €AMHBIM KaK JUIsi MUHUMAJIBHOTO, TaK U Ui Yri1yOJIeHHOTO
BapHaHTa y4yeOHOro IUIaHUPOBaHMs. Paznuyne JOMKHO MPOSBUTHCS B
CTENEeHM INTYOUHBI U KaueCTBA OCBOEHUS TEOPETUUECKOT0 MaTepuaia u
MOJIYYEHHBIX TPAKTUYECKUX HABBIKOB.



TeMaTHuyecKoe IAHMPOBAHUE

Taoauna 4
MuHMMAIBHBIA BAPHAHT Y4€0HOI0 IUIaHA
7 kaacce (32 u)
Ne Tema KoauuectBo
JacoB
BBeeHHe B MCKYCCTBEHHBIH HHTEJLIEKT

1 | BBeaeHue B MCKYCCTBEHHBI HHTEIUICKT 1

2 | Poiib HCKYCCTBEHHOTO MHTEIJICKTA B )KU3HH 1
YeJIOBEKa: ITHKA M PETYIHPOBAHUH
HToro mo pazaeny 2

AHaJIN3 TaHHBIX B YJIEKTPOHHBIX TadJIHIAX

3. | Hayka o nannbix. bonbiiue nanneie 1

4. | OnmcarenpbHasg cTaTUCTUKA. TaOIUUHBIC 1
JIaHHBIE

5. { O0paboTKa JaHHBIX CPEACTBAMHU IICKTPOHHOU )
TaOJIULIBI

6. | O6paboTka nanusix. [lepBuuHbIil aHaMM3 5)

7. | Buzyanuzamus 1aHHBIX 2

8. | Craructuueckuii aHaIN3 JaHHBIX. 2
KoppenauroHnHslii aHanu3

9. { Crarucruueckuii aHanu3 JaHHBIX. JIMHEHHBIA 2
PErpeCCUOHHBIN aHAIU3

10. | [IpoekT «CTaTUCTUYECKUIA METO/ aHAIIN3a 2
JTAHHBIX)
Hroro no pasneny 20

OcHoBbI nporpaMmmupoBanus Ha Python

11. | Anroputmsl u ucnioaHuTean. CrnocoObl 1
3aMuCH aJrOPUTMOB

12.{ OO0wme cBeNEHN O SI3BIKE 1
nporpamMmmupoBanus Python

13. | Opranu3aius BBO/Ia U BbIBOJIA IAHHBIX 1

14. { AaropurmMHuyecKasi KOHCTPYKIIHS 1
«CJEIOBAHUE




15. | IlporpammupoBaHue JINHENHBIX AJITOPUTMOB 1
16. { AnropuTMHYECKasi KOHCTPYKIIHS 1
«BETBJICHUE»
17.{ lonmuas ¢popma BeTBICHUS 1
18. | [IporpammupoBaHue pa3BETBISIOIIUXCS 1
{ aaropuT™MOB. Y CIOBHBIN OIIEPaTOp
19. | [IpocTele U cocTaBHBIC YCIOBUS 2
Hroro no pazneny 10
UTOoro 32
8 kaace (32 u)
Ne Tema KoaunuyecrBo
4acoB
OcHoBbl nporpammuposanus Ha Python
1. | AnroputmMudeckast KOHCTPYKIIHS 2
| «mmoBTOpeHuey. IIlporpaMMupoBaHie MUKIOB
C 3a/IaHHBIM YCJIIOBUEM IPOAOIIKEHUS
paboThI
2. | IIporpammupoBaHue IUKIIOB € 33JJaHHBIM 2
| YMCIIOM MOBTOPEHUM
3. | IIpoekt «Pa3nuuHble BapUaHThI 2
{ IPOTPaMMHPOBAHUS ITUKINIECKOTO
QITOPUTMA
4. | Ilpoekt «Hauana nporpaMmmMupoBaHUS» 2
|
Hroro no pasneny 8
Ananan3 naHubix Ha Python
5. | Hayka o nanubIX. CTpyKTYypBl JaHHBIX 1
6. | Pabora co cimckamu Python 1
7. | bubanorexu Python. bubnuoreka Pandas 1
8. | Ctpykrypsl nansbix B Pandas 1
9. | Crpykrypa nannsix Dataframe 1
10. | ba3oBble onepanuuy ¢ HAOOPAMHU JTAHHBIX 1




11. | OnucarenbHas cTaTUCTUKA 1
12. | Busyanuzaius 1aHHBIX 1
13. | [IpoekT «MccnenoBanue qanHbIX». YacTs 1 2
14. | Ilpoext «MccnenoBanue nanHbIX». Yacts 2 2
15. | TIpoexTt «Python mis Data Science» 1
(O0006IICHNE M CHCTEMAaTH3alKsI OCHOBHBIX
MTOHSITUN TEMBI)
Hroro mo pazaeny 13
BBenenue B mamunHoe o0yueHue Ha Python
16. | [TonsATHE M BUJIBI MAIIIMHHOTO O0yYEHUS 1
17. | Ananu3 u BU3yanu3anus JaHHbIX Ha Python 1
(moBTOpEHUE)
18. | bubnuorekn MamIMHHOTO O0yYEeHHUS 1
19. | Jluneiinas perpeccust 1
20. | HenmHEeWHBIC 3aBUCUMOCTH 1
21. | Knaccuduxkanus. Jloructuueckas perpeccus 1
22. | Knaccuduxkanus. Jloructuueckas perpeccus 1
23. | Jepesbs pemennid. Yacts 1 1
24. | lepeBbs pemenuii. Yactp 2 1
25. | IIpoekt «Pemmenune 3anaun kiaccu(huKammm» 2
Hroro mo pasneny 11
UTOrO 32

Oprann3annoHHO-NeAArOrnYecKne yCJI0BUS pean3aluu Kypca

I[J'IH peajm3aniu Kypca Ha OCHOBEC IPOTIpaMMBbI HCO6XOI[I/IMO HaJIM4ue

CICOYIOMUX KOMIIOHCHTOB!

KOMIIBIOTEPBI, PACIOJIOKEHHBIE B KOMIIBIOTEPHOM KJIACCE U
KOMITHIOTEPHOE pabodee MECTO YUUTENs, MOJKIIOUYCHHBIE K

cetu IHTEepHET, MPOEKIIMOHHOE 000PYI0BaHHE;

TATIOBOE  TIporpaMMHOEe  oOecreueHue,
0011e00pa3oBaTeIbHBIMUA OPTaHU3AIUSIMU;

IIPUMEHSAEMOE

UHTETrpupoBaHHas cpea pazpadbotku (IDE) nns Python;

Jupyter Notebooks.




DopMbI ATTECTALMHU

Bce paszaensl mpeanonaratoT BBIIIOJIHEHNE U 3AIIUTY IIPOCKTOB.
IIpoekTbl 1O CBOEH JAMJAKTUYECKOM CYIIHOCTH HalElICHbl Ha
dbopmupoBaHHEe  CIOCOOHOCTEH,  MO3BONSAIONIUX  3(PPEKTHBHO
JeicTBOBaTh B pealibHOM KM3HEHHOW cuTyanuu. OOnagas umw,
ydaliecss MOTYT aJalTHpOBaTbCsl K HW3MEHSIOIIUMCS YCIOBHSM,
OpPUEHTHPOBATHCS B Pa3HOOOPA3HBIX CUTYalUAX, paboTaTh B KOMaH/IE.

IIpu pabore Hax NPOEKTOM MOSABISETCA HCKIIOUUTEIbHAS
BO3MOXHOCTh ~ (DOPMHUpOBaHHSI y  y4yallUXcs KOMIIETEHTHOCTH
paspemieHuss npoOieM  (IIOCKOJNbKY — O0s3aTE€IbHBIM  YCIOBHEM
peanu3anyuy METO1a IPOEKTOB B LIKOJIE SIBJISAETCS PELICHUE YyYalIuMCs
COOCTBEHHBIX MpPOOJIEM CpelCTBAaMHM IPOEKTa), a TaKKe OCBOCHHE
CIOCOOOB  JI€ATEIbHOCTH, COCTaBISAIOIIMX KOMMYHUKATHBHYIO U
MH(POPMALIMOHHYIO KOMIETEHTHOCTH.

Kaxnplii mpoekT mpearnoyiaraeT TMOIy4eHHE KaKoro-Iuoo
npoAykTa. B mpeanmaraeMbIX NMPOEKTax 3TO MPOrPaMMHBIM MPOIYKT,
peLIaoUIMi Ty WIM UHYIO 3a7a4y.

Takue npoektsl kak «lccnenoBanue naHHbIX», «Python s
Data Science», «Pemenue 3amaun KiacCu(UKAIUN» SBISIOTCS
MEXIPEAMETHBIMU, B OTIMYME OT MOHONPOEKTOB, YAaCTUYHO
BBIMIOJHSIOTCS BO BHEYPOYHOE BpeMs M IMOJ PYKOBOJACTBOM
HECKOJIbKUX CHELHATNCTOB B PA3NUYHBIX 00JacTsX 3HaHMA. Takue
IPOEKTbl TPEOYIOT OYeHb KBATU(PUIMPOBAHHOW KOOPIUHAIMH CO
CTOPOHBI CHEIMATIMCTOB M CIaKEHHOW pabOThl MHOTHUX TBOPUYECKUX
rpynn. MexnpeaMeTHble MPOEKThl MOTyT OBITh Kak HeOOJbIINMH,
3aTparuBarOIIMMM JBa-TpU IIpeIMeTa, TaK M HAlpaBICHHBIMU Ha
pemenue JOCTATOYHO CJIOXKHBIX npobieM, TpeOyromx
coJiepKaTeIbHOM MHTErpalluu MHOTHUX 00JacTelt 3HaHMUS.



