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Pabouas mporpamma BHEYpOUHOU JeATeabHOCTU «VICKyCCTBEHHBIM WHTEIIEKT»
npeaHa3HaueHa ISl MPOJIOKEHUST 00yYeHUsT OCHOBAM HMCKYCCTBEHHOTO WHTEJUIEKTa U
OpUEHTUPOBAHA HAa aHAIMU3 JaHHBIX, BBEJEHHWE B MAIIMHHOE 00ydeHHe Ha 0a30BOM U
yIIIyOJICHHOM YpOBHE. 3a TMOCHEIHUE JECATHIETUS BO MHOTHX OOJIacTAX HAYKU U
UHAYCTPUM CTalld HaKalUIMBaTbcsd OoJiblliie OOBEMBbl JAaHHBIX, a TaKXKe CTalu
Pa3BUBATHCSI METOJIBI MAIIMHHOTO OOY4EHUSsI, TTO3BOJISIONINE U3BJIEKATh U3 3TUX JAHHBIX
3HaHUS U SKOHOMUYECKYIO MOJIb3Y.

Jnst 6a30BOro ypoBHSI MPOTpaMMON MPETyCMOTPEH MPONEAECBTUUECKUN pa3ies
aHaJM3a JAHHBIX B JIEKTPOHHBIX TaOiuIax. EMUHBIM coiepkaHueM KypcoB 0a30BOTO U
yrayOJeHHOTO YpPOBHEH SIBIISIOTCSI OCHOBBI IMporpamMmupoBaHusi Ha Python, anamus
nanHbeix  Ha  Python.  OcHoBomonararomieid  TeMOW — SIBIs€TCST  BBEJICHHUE B
nporpammupoBanue Ha Python. CdopmupoBaHHbIe y ydamuxcs 3HaAHUS U YMEHHUS B
obnmactu mporpammupoBaHusi Ha Python Oyayt B manbHelIeM HCMIOIB30BaHBI MpPU
W3YYCHHH aHaJIN3a JaHHBIX HA CTYNEHU OCHOBHOTO 00IIero o0pa3oBaHUs U MAIIUHHOTO
0o0y4eHus1 Ha CTyNEeHHU cpeaHero obmiero oopaszoBanus. Data Science — ogHa M3 caMbIX
MPOTPECCUBHBIX OOJacTeld B MpPOrpaMMUpOBaHUM ceronHs, a Python — cawmpbiii
MONYJIIPHBIA U PacIpOCTPAHEHHBIN SA3BIK, WUCIOJIB3YEMbIH NJis aHaiu3a JIaHHbIX. He
YAUBUTEIBHO, YTO JIB€ 3TH OOJACTH 3HAHUN aKTHUBHO HW3YYaIOTCSI U MPUMEHSIOTCS
CHEIUANINCTaMU JJI TTOCTPOCHUS MPEAUKTUBHBIX MOJENEH, BU3yalIn3alud U paboThl C
naHHbIMUA. Kypc MO3BOJUT ydamumcsi OCBOUTh OCHOBHBIE HHCTPYMEHTBHI PaOOTHI H
NPUCTYIUTH K TIOCTPOCHUIO MojieNiel 1 paboTe ¢ JaHHbIMU. B Xoje ocBoeHHs y4eOHOTO
MaTepuala Kypca y ydaiuxcsi GopMupyercss yCTONUMBBIA UHTEpEC K U3YyYEHUIO TaHHON
TeMbl M 3aKjiajblBaeTCs 0asza sl MPOAOKEHHUS HM3YYCHHS METOJIOB MAIIMHHOTO
00yYeHUS Ha CTYIIEHU CPeHET0 00IIero oopa3oBaHusl.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C OJTHUM U3 JUJIAKTUYECKUX MPUHIIUIIOB
— NPUHLUIOM NpeeMcTBeHHOCTU. CoJiepKaHue MpOrpaMMbl HAXOAUTCSL B TECHOM CBSI3U C
MaTepuajIoM JIJisi HayaJdbHOTO OOIIEro oOpa3oBaHUs, a TAKKE SBISETCS HEOOXOIUMBIM
JUIS TIOCJIEYIOIIET0 W3Y4YeHUs Ha CTYINEHH CPEAHEro oOmero oopa3oBaHUA. IDTO —
JUHUSA sS3bIKa MporpaMMupoBanus Python, ocBoeHHE KOTOpPOTro HAUMHAECTCS B OCHOBHOM
IIKOJIe, U CKBO3HAs JIMHHUS MAalIUHHOTO OOYy4YeHHs, OCBOCHHE KOTOPOrO HAYMHAETCS Ha
MPOIEIEBTUYECKOM YPOBHE B Ha4aJIbHOW M OCHOBHOM IIKOJIE M MPOJIOJDKAETCS Aajiee B
CpEIHEH ILIKOJIE.

K 3aBepmenuto oOydeHHs] 1O TporpaMMe ydamliuecs [OJDKHBI IMOHUMATh

AKTYaJIbHOCTb aHalIn3a MOaHHbIX, €ro OCHOBHEIC o0nacTu INPpUMCHCHHUA W MCETOIBI



peamuzamuu. [Iporpamma mpenmonaraer, 4To y ydammuxcs Oyaer chopMUPOBAHO
IIEJIOCTHOE TpE/CTaBiIeHne 00 aHAM3€e JaHHBIX, PEaTH3al[ii METOIOB aHAIN3a JaHHBIX
Ha si3b1ke Python, ero cdepax npumeneHus.

JlanHblii Kypc omnupaercss Ha (yHIaMEHTaJIbHbIE TUAAKTUYECKUE TPUHIUIIBL,
TaKMe KaK MPaKTUKO-OPHUEHTUPOBAHHOCTb, HAYYHOCTb M JOCTYIHOCTb, LIEIOCTHOCTh U
HENPEPBIBHOCTh, a TaKXXe MHHOBALMOHHBIE METOJbl MNPOOJIEMHO-Pa3BUBAIOILEIO U
CMENIAHHOTO O0y4YeHUsl, MPOrPAMMHO-IIPOEKTHOIO U HCCIEI0BATENIbCKOTO MOaX010B. B
KOHIIE KaX/J0ro ypoKa MPHUCYTCTBYIOT BONPOCHI M 3aJlaHUsl, MHOTHME M3 KOTOPBIX
OPUEHTUPOBAHBI HA KOJUIEKTUBHOE OOCYKJE€HUE, JUCKYCCHH, BBIPAOOTKY KOJUIEKTUBHOTO
MHEHHS.

Ocoboe MecTo B peain3allid MPOTpaMMbl OTBOJMTCS BUACOJICKIUSAM, OHJIANH-
pecypcam, TpeHaxkepaMm. Bce 3T0 co3znmaer HeoOXoauMmble YCiaoBHs aJsi (POPMHUPOBAHUS
CaMOCTOSITEIbHOCTH B IJIAHUPOBAHUU YUEOHOM NEeATENbHOCTH, B OpraHu3aluu yueOHOro
COTPYIIHUYECTBA, B PACHPEICICHUN POJIeH MPH pelIeHUH y4eOHBIX 3aqad U MmpolieMm.
Heotbemiuemoii 4acThI0 MPOrpaMMBbl SIBJISIETCS TPOEKTHAS JEATEIbHOCTh 00yYaOIUXCSl.

N3ydyeHune pa3iIuyHBIX ACIEKTOB aHalM3a JAHHBIX MO3BOJIUT C(OPMHUPOBATH Y
y4Yalmxcsi COCOOHOCTh K aHAIMTUYECKOM W MPOTHOCTHYECKOW nesTenbHocTH. [Tomck
OTBETOB Ha MpOOJEMHBIE BOIPOCH], pELIEHUE NPOOJIEMHBIX M HCCIEAOBATEIBCKUX
3aJlaHui, UHTETPUPOBAHHBIX B COJIEPKaHKE, HAMPABICHO HA (POPMUPOBAHUE Y YUAIIIUXCS
LEJIOCTHOTO CUCTEMHOTO MBIIIIEHUS, KOTOPOE MO3BOJIUT UM OLEHUTh CPOPMUPOBAHHBIN
KPyr TOCTOSSHHBIX WHTEPECOB U OCYIIECTBUTh OCO3HAHHBIM BBIOOp JalibHEUIEH
00pa3oBaTeNbHON TPAEKTOPUU U MPOPECCUOHATBHOTO CaMOOIpeIeICHUS.

Heas m 3agmaum kypca. ['nmaBHas nenbp Kypca — JaTh ydammumcs 0a3oBoe
npe/cTaBieHre 00 aHaIM3e JAHHBIX U peali3allii OCHOBHBIX METOJ/IOB aHAIN3a JaHHBIX
Y MalllMHHOTO O0yueHus (AJs yriiyOJIeHHOTO ypoBHS) Ha si3blke Python, mo3HakoMuTh ¢
TEPMHHOJIOTUEN UCKYCCTBEHHOIO MHTEJUIEKTa M HAYYUTh IIPUMEHSATHh HEKOTOPBIE U3 €ro
METOJIOB JJIsl PEeIlIeHUs MPAKTUYECKUX 3a]ay.

HeaeBasi ayauTopusi Kypca. Yuamuecs 7—9 kiaccoB 001eoOpa3oBaTeIbHbIX
IIKOJI.

Mecto kypca «VcKycCTBEHHBIN HMHTENIEKT» B Y4eOHOM IJlaHE. YPOKH Kypca
«VMcKycCTBEHHBI HMHTEUIEKT» MOTYT HMpPOBOJAUTHCA B 7, 8 M 9 kjaccax B KayecTBe

(bakyIbTaTUBHOTO Kypca WIN KpYy>KKa.



I. Pe3yabTaThl 0CBOCHHS KyPCa BHEYPOYHOU 1eATEIbHOCTH

®I'OC ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS OO0y4arolUMUCs

OCHOBHOM O6paSOBaTeJ'IBHOI71 mporpaMmbl CpCIAHETO O6H_ICFO 06p330BaHI/I}II JINMYHOCTHBIM

pesynapTataM (Tabn. 1), meTanpeaMeTHBIM pe3yiabTatam (Tabi. 2), IpeaMeTHBIM

pe3yabTaram (Tadm. 3).

Taoaunna 1
JIn4HOCTHBIE pe3yabTaThl

Tpe6oBanue ®rOC’

YeMm gocTuraercs

JIM4HOCTHBIE PE3YINIbTATHI,
oOecrieunBaroye aJanTaino
00y4aroIerocst K ”3MEHSIOIKUMCS YCIOBUAM
COLIMAIbHOMN Y IPUPOAHOU CPE.IbI:

YMEHHE pacro3HaBaTh KOHKPETHbIE
OpUMeEpbI OHATHS 110 XapaKTePHbIM
IpU3HAKaM, BBIMOJIHATH ONEepaliy B
COOTBETCTBUU C ONPEIEICHUEM U
OPOCTEUIINMH CBOMCTBAMU MOHATHS,
KOHKPETU3UPOBATH NOHATHE IIPUMEPAMH,
UCIOJIb30BaTh MOHATHE U €T0 CBOMCTBA IpU
peLIeHNH 3a/1a4, a TAK)KE ONepUpPOBaTh
TEPMUHAMH U MIPEICTABICHUSMHU B 00JIaCTH
KOHIICTIINY YCTOWYMBOTO Pa3BUTHS

Paznensr

«BBelieHne B MCKYCCTBEHHBIN
HHTEIICKT,

«OCHOBBI IPOrPaMMHUPOBaHUS Ha
Pythony,

«AHanu3 JaHHBIX B 3JIEKTPOHHBIX
Tabinuax» (MUHUMaIbHBIA BApUAHT
y4eOHOro I1aHa),

«AHanu3 JaHHbIX Ha Pythony,
«BBenenue B MalmmmHHOE OOy4eHUE Ha
Python» (yrimyGieHHBII BapuaHT
y4eOHOT0 TIaHa)

LIGHHOCTI/I HAaYYHOT'O ITO3HAHUA:

OBIIQJICHHE OCHOBHBIMU HaBBIKAMU
HCCIIeIOBATENILCKOM JIeSITeTbHOCTH,
YCTaHOBKA Ha OCMBICIICHUE OIIBITA,
HaOJIOCHNH, TIOCTYITKOB U CTPEMIICHHUE
COBEPIICHCTBOBATH MTyTH JOCTH)KCHUS
WH/IMBHTyaJTbHOTO U KOJUIEKTHBHOTO
OJ1aronoy4ms.

Pa3nennr « AHanu3 JaHHBIX B
ANIEKTPOHHBIX TAOIHIIAX)
(MUHUMAaBHBIN BapuaHT y4eOHOTO
TJiaHa),

«Ananu3 nanHbeix Ha Pythony,
«BBeneHue B MalllnHHOE O0yUeHue
Ha Python» (yrnyOneHHblil BapuaHT
y4eOHOro IJ1aHa)

Taoaumna 2
MeTanpeaMeTHbie Pe3yJbTaThI

Tpedosanue ®I'OC

Yem gocTuraercs

YMeHne caMoCTOSITETbHO TUIAHUPOBATh
IYTH JTOCTHXKEHHUS LI€TH, B TOM YHCIIE
allbTepHATUBHBIE, OCO3HAHHO BHIOMPATH
Hanbosee 3 PeKTUBHBIE CLIOCOOBI
pereHus y4eOHBIX U TO3HABATEIbHBIX
3ajay.

HpOGKTHI)IC 3alaHusA

YMeHue OIICHUBATDH NPABUJIBHOCTDb

Pa3nenn « AHanu3 JaHHBIX B

' TIpuxas Munnpocpemenus Ne287 ot 31 mast 2021 r.



BBINIOJIHEHUS yUEOHOH 3a/1a4H,
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMS.

SJICKTPOHHBIX Ta6JII/II_IaX>),

«Ananu3 nanabix Ha Pythony

YMeHue onpeaensTh NOHATHS, CO3/1aBaTh
0000111eHus1, yCTaHABIIUBATh aHAJIOTUH,
KJ1acCU(UIIMPOBATh, YyCTAaHABIUBATh
NPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD
JIOTUYECKHUE PACCYKICHUS,
YMO3aKJII0YeHHs (MHIyKTUBHBIE,
JEAYKTUBHBIC U TI0 aHAJIOTUH) U JIENaTh
BBIBOJIBI.

Pa3nennl « AHanu3 JaHHBIX B
AIIEKTPOHHBIX TAOJIHIIAX,

«Ananu3 qanHbeIX Ha Pythony

YMeHue Co3aaBaThb, IIPUMCHATDL U
Hp606p330BLIBaTI> 3HaKHN U CUMBOJIBI,
MOJCIIN U CXCMBbI JJId PCIICHUA yqe6HLIX 151
IIO3HABAaTCJIBHBIX 3a1a4.

Pasnensl «AHanu3 JaHHBIX B
AIIEKTPOHHBIX TaOJIHIIAX,

«Ananu3 nanHbIX Ha Pythony

dopmupoBaHUEe U Pa3BUTHE
KOMIIETEHTHOCTH B 00J1aCTH
ucnonb3oBanust UKT (UKT-

Pasnensl «AHamu3 JaHHBIX B
AJIEKTPOHHBIX TaOJIHUIIAX,

«AHanu3 1aHHbIX Ha Python»

KOMITETCHIINH).
Taoauua 3
IIpeameTHBIE pe3yabTaThI
TpedoBanne ®I'OC Yem pocTuraercs

®dopmupoBanre HHHOPMAIIMOHHOHN U
NTOPUTMUYECKOHN KYJIbTYpPHI,
dbopMupoBaHUe NPEACTABICHUS O
KOMIIBIOTEpE KaK YHUBEPCAIbHOM
yCcTpoicTBe 00paboTKu nH(pOpMaIuu,
pPa3BUTHE OCHOBHBIX HABBIKOB U YMEHUI
MCIOJIb30BAHMSI KOMITBIOTEPHBIX
YCTPOWCTB.

Pa3ennr

«OCHOBBI IPOrPaMMHUPOBaHUS Ha
Python»

«Ananu3 nqanHbeix Ha Pythony

dopMHUpOBaHKE MPEICTABICHUS 00
OCHOBHBIX U3y4aeMbIX MOHSATHAX
(ur(OpMaIms, aNITOPUTM, MOJIENb) U UX
CBOMCTBAx.

Paznenbl «AHanu3 JaHHBIX B
ANIEKTPOHHBIX TaOJIHIIAX,

«OCHOBBI IPOTPAaMMHUPOBAHUS HA
Pythony

«AnHanu3 naHHbIX Ha Pythony,
«BBeneHune B MalmmHHOE O0y4eHUE Ha
Python»

Pa3BuTHe anropuTMUUECKOTO MBITIUICHUS,
HE00X0IMMOTO JIJIst TpoeccHoHATBHON
JIESITEIBHOCTH B COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHHI COCTABUTH U 3aMUCATh
QITOPUTM JJISI KOHKPETHOTO UCTIOJTHUTEIIS,
dbopmupoBaHUE 3HaHUIN 00
AITOPUTMUYCCKUX KOHCTPYKITUSX,
JIOTUYECKUX 3HAYCHUSX U OTepalusx;

Pa3nenn « AHanu3 JaHHBIX B
AIIEKTPOHHBIX TaOIUIIAXY,

«Ananu3 nanubeix Ha Pythony», «OcHOBBI
MAaITUHHOTO 00yUYCHUSI»




3HAKOMCTBO C OJIHUM U3 SI3BIKOB
MIPOTPAMMHUPOBAHUSA U OCHOBHBIMH

ANTOPUTMUYECKUMHU CTPYKTYpAMU —
JIMHEWHOM, YCIIOBHON M HUKINYECKOM.

dopMUpoBaHUE YMEHUM popManu3aiuu u
CTPYKTYpUpOBaHUS HH(GOPMALIUU, YMECHHUS
BBIOMpATH CIIOCOO MPECTABICHUS TAHHBIX
B COOTBETCTBUHU C TIOCTABJICHHOM 3a1aueii
(TabmuIIbl, cCXeMbl, TpaUKH, TUATPAMMBI) C
UCIOJIb30BAHUEM COOTBETCTBYIOIIUX
MPOrPaMMHBIX CPEACTB 0OPaOOTKHU JTaHHBIX

Pa3nensl «OCHOBBI TPOrpaMMHUPOBAHUS
Ha Python», «AHanu3 naHHBIX B
AJIEKTPOHHBIX TaOIHULIAX»,

«AHnanu3 naHHbIX Ha Pythony,
«BBenenue B MalmmHHOE 00yUYCHHE Ha
Python»

DopMHUPOBAHUE HABBIKOB U YMEHUH
0e30macHOTO U I1eJec000pa3sHoro
MOBEJIeHUS MpHU paboTe ¢ KoMmmbloTepHbIMU | Pazien «BBeaeHne B MCKYCCTBEHHBIHN
MporpaMMamMu U B ceTu IHTEpHET, yMEHUS | MHTEIIJICKT

c00JIr01aTh HOPMBI HH(DOPMAITMOHHOM
STUKH U TpaBa

II. Copep:xanne Kypca BHEYPOYHO#H /AeATEJbHOCTH C YKa3anuem ¢opm
OpraHHM3aIH U BUIOB 1eATEeJbHOCTH

CopepxaHue MporpaMmbl HOCUT MEXIUCHUIUIMHAPHBIN XapakTtep. EcTecTBeHHBIM
00pa3oM BBITJIITUT €r0 BO3MOXKHASI MHTETPANNS C JUCIHUIUIMHAMA TPEAMETHON 00iacTu
«Marematuka u uH(pOpMaTHKa». Pa3BUTHE JOTMYECKOTO M  aJTOPHUTMUYECKOTO
MBIIIUICHUS, OCYIIECTBISIEMOE Ha YpOKax IO AITHM JUCHUIUIMHAM, CIYXKUT 3ajade
dbopMupoBaHUs HEOOXOIMMON OCHOBBI, HA KOTOPOH B MaibHEHIIeM OyJeT OCyIIeCTBICH
nepexo/i K MallMHHOMY 00Y4YEeHHIO Ha CTYIIEHU CPEHEro o01iero oopa3oBaHusl.

Yepe3 MCHOTB30BAaHUE PA3IUYHBIX JTaTACETOB W aHAIHM3 JAHHBIX CHHTE3UPYIOTCS
3HaHUS W YMEHHs Y4YallluXcs, IMOJYy4YEeHHbIE WMH Ha Ypokax reorpaduu, Gu3MKH,
Ounomornn u apyrux. HeoThemieMoil YacTbi0 MPOrpaMMBI SIBISIETCS peaiu3alius
NPOEKTHOro Meroaa oOydeHus. [IporpaMMoil TpeaycMOTPEHO BBIMIOJHEHHE TaKHX
NpOeKTOB Kak «CTaTHCTUYECKW METOJl aHaln3a MaHHBIX», «Pa3muuHple BapHaHTHI
MPOrpaMMHUPOBAHUSl [MKJIMYECKOTO anroputMmay, «Hawama mnporpammupoBanusi Ha
Python». IIpoekTsl IO CBOEH AMTAKTUYECKOW CYIIHOCTH HAaIleJieHbl Ha (popMHpoOBaHUE
crocoOHOCTeH, TO3BOJAIMMX A(HPEKTUBHO [EHWCTBOBaThH B PEATbHOM IKU3HEHHOM
curyanuu. OOnagas WMH, YydYaliuecss MOTYT aJalnTUPOBAThCS K H3MEHSIIOIIUMCS
YCIIOBHSIM, OPUEHTHPOBATHCS B Pa3HOOOPA3HBIX CHUTYAIHUSIX, pa00TaTh B KOMaH/IE.

[Ipu pabore Hag TPOEKTOM TOSIBISIETCS HCKIIOYHUTENbHAS BO3MOXHOCTH
dbopMHUpOBaHHS Yy YydYalIUXCS KOMIETCHTHOCTH pa3pelieHus MpodsieM (ITOCKOIBKY

00s13aTeIIbHBIM YCJIOBUEM pCalin3alilui MCTOAA IMPOCKTOB B MIKOJIC ABJACTCA PCIICHHUC



y4alumcsi COOCTBEHHBIX MPOOJIEM CPeACTBaMU MPOEKTa), a TAKXKE OCBOEHHE CIOCOOOB
JIeSITETLHOCTH, COCTaBJISIOIINX KOMMYHHUKATHUBHYIO H UH(OPMAITMOHHYIO
KOMITETCHTHOCTH.
Pazgen 1. BBenenue B MCKyCCTBEHHBIN MHTEIUIEKT (1 u)
VYuyamuecss MOJDKHBI 3HATh TMOHATHE WHOOpPMAIIMU, pa3inuyue MEXAy TMOHATUSIMU
«uH(OpMaIHL, «TaHHBIEY.
VYuyaruecs: JOJKHBI YMETh:

® IPUBOAUTH MPUMEPHl HMHPOPMAIMOHHBIX MPOIECCOB B MPUPOJE, OOIIECTBE,
TEXHUYCCKHUX CHCTEMaX;

® CTPYKTypHUpOBaTh MH(GOPMAIHIO, BBIJCIATH OCHOBHBIC TOHATHS M B3aUMOCBSI3H
MEXy HUMH.
Paznen 2. AHanu3 qaHHBIX B 3JIGKTPOHHBIX Tabmumax (8 )
VYyamumecs DOKHEI 3HATE:

® BO3MOKHOCTH DJICKTPOHHBIX TAaOJUIl JJIS XpaHCHUS, aHAIW3a U MPECTaBICHUS
JTaHHBIX;
VYyamuecs 10JKHBI YMETh:

® BBOJIUTH U PEAAKTUPOBATH JAHHBIE B AJICKTPOHHBIX TAOJIHIIAX;

® BLINIOJIHATH BBIUUCICHUSI C TOMOIIBIO AJIEKTPOHHBIX TAOJMIl, TMPEICTABIATH
JTAaHHBIE B BUJIC TUArpaMM U TpaduKoB.
Pa3nen 3. OcHoBbl mporpammupoBanus Ha Python (12 u)
Yuyamuecs J0JKHBI 3HATh:

® TIOHSTHUS «AJITOPUTMY», KUCTIOTHUTENbY, «CUCTEMa KOMaH UCTIOTHUTEIIS»;

® OCHOBHBIC AITOPUTMHYECKUE CTPYKTYPHI: CIEOBaHUE, BETBICHHUE, IUKJ;

® pcaM3allii0 OCHOBHBIX aJTOPUTMHYECKUX CTPYKTYP B BBIOpAaHHOM SI3BIKE
MIpOrpaMMHUPOBAHUSI.

Vyaiuecs: J0JKHBI YMETh:

® COCTaBJISTh AITOPUTMBI JIsl PEIICHUs MPOCTHIX 3ajad B CIOBECHOU (opme, Ha
ANTOPUTMUYCCKOM SI3BIKE U Ha BEIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHUS;

® BLITIOJIHITH TPACCUPOBKY aJITOPUTMA;

® IIPOrpaMMHUPOBATh HECIOXKHBIC JUHEHHBIE, Pa3BETBISAIOMINECS U ITUKINYECKHUE
JITOPUTMBI Ha BEIOPAHHOM SI3bIKE TTPOTPAMMHPOBAHUS.

Oprasu3anuoHHO-NeJArOrHYeCKUe YCIA0BHS pealnu3alum Kypca

Jlns peanu3anuu Kypca Ha OCHOBE IPOrpaMMbl HEOOXOAMMO HAJIWYUE CIEAYIOIIHNX

KOMITIOHCHTOB:



® KOMITBIOTEPHI, PACIOJIOKEHHBIE B KOMITBIOTEPHOM KJIACCE M KOMIIBIOTEPHOE
pabouee MeCTO YYHTENs, NMOAKIIOYEHHbIE K ceTh VIHTepHeT, MPOEKIHNOHHOE
000pyI0BaHNE;

® THUIIOBOE IIporpaMMHOE oOOecleueHune, MpPUMEHseMoe 00I1e00pa3oBaTeIbHBIMU
OpraHu3aIUsIMU;

® yuHTEerpupoBaHHas cpeaa pazpadbotku (IDE) mns Python;

e Jupyter Notebooks.

DopMbl aTTECTALMHA

Bce paszmensl mpenmnosiaraioT BBIMOJTHEHHE W 3alIUTY MPOeKkToB. [IpoekTsl mo
CBOEH JUAAKTUYECKOM CYIIHOCTH HaleJIeHbl Ha (OPMHUPOBAHHE CHOCOOHOCTEH,
MO3BOJISTIONINX 3P GEKTUBHO ACHCTBOBATh B pPEAIbHOM KU3HEHHOW cuTyanuu. OOmanas
MMHU, YYalllhuecs MOTYT aJalTUPOBATHCA K M3MEHSIOUIMMCS YCIOBHIM, OPUEHTUPOBATHCS
B Pa3HOOOPA3HBIX CUTYaIIUAX, padoTaTh B KOMaH/IE.

[Ipu pabGoTre Haag NTPOEKTOM MOSBISETCS HUCKIIOYUTENbHAS BO3MOKHOCTh
dbopMUpOBaHHUS Yy Yy4YallUXCsl KOMIETEHTHOCTH pa3pelieHuss MpolieM (IMOCKOIbKY
00s13aTeNIbHBIM YCIIOBUEM peajn3allid METOJa MPOEKTOB B IIKOJIE SIBISIETCS pPEIICHUE
y4daluMcsi COOCTBEHHBIX MPOOJIEM CPeICTBAMU IPOEKTa), a TAKKE OCBOEHUE CIIOCOOOB
NESITENBHOCTH, COCTaBIISIOIINX KOMMYHHKATUBHYIO u UH(OPMAIIUOHHYIO
KOMIIETEHTHOCTH.

Kaxnplii mpoekT mpeamnoyiaraeT —IMOJIy4eHHe Kakoro-mubo mpoaykra. B
npeaaraeMbIX MPOeKTax 3TO MPOrpaMMHBINA MPOIYKT, pELIAIONINI Ty HIIK UHYIO 3aa4y.

Takue mpoektsl kak «VcciaemoBanume maHHbBIX», «Python nms Data Sciencey,
«Pemenne 3amaun Ki1accU(UKALUW» SBIAIOTCA MEXIPEAMETHBIMH, B OTJIMYHE OT
MOHOITPOEKTOB, YACTUYHO BBINOJHAIOTCS BO BHEYPOUHOE BPEMsSI U MOJ PYKOBOJCTBOM
HECKOJIbKUX CIIEHUAINCTOB B PA3IMYHBIX 00JacTsX 3HaHUS. Takue NMpoeKThl TPeOyIoT
OYEHb KBATU(PHUIIMPOBAHHON KOOPAMHALIMM CO CTOPOHBI CHEIUAIMCTOB U CIaKEHHOH
pabOThl MHOTHMX TBOPYECKHUX TpyMIl. MEeXIpeIMeTHbIE TMPOEKThl MOTYT OBITh Kak
HEOOJIBIIMMHU, 3aTPArUBAIOIIMMU JIBA-TPH MPEIMETa, TaK U HAMpPaBIEHHBIMU Ha pellleHue
JIOCTaTOYHO CJIOKHBIX MpoOJeM, TPeOYIOIUX COAepkKATeIbHON HHTErpali MHOTHX

o0Jtacreli 3HAHUA.

II. Temarnyeckoe NJIAHUPOBAHUE
IlepBoil [OIOJMHUTENBHOM LEJIbI0 HU3YyYEHUS PACLIIMPEHHOIO Kypca sBIAETCS

JOCTM)KEHHE OOJBIIMHCTBOM YYalIUXCS MMOBBIIIEHHOTO (TMPOIYKTHBHOTO) YPOBHS



OCBOEHHs y4eOHOro marepuana. YUYeOHMKH JJisi ypoBHS 7—9 KiaccoB 00€CIEeUMBaIOT
HEOOXOAUMBIH JI 3TOr0 Y4eOHbIN U TUAAKTUUECKUN MaTepual.

BTopoli AOMOJHUTENBHON IENbI0 HW3YUYEHHUS PACIHIMPEHHOIO0 Kypca SBISIETCA
MOATOTOBKA YyYallUXCsl K OJIMMIIMaJaM, KOHKypcaM B OOJacTh aHaliu3a JaHHBIX H
MaITHHHOTO 00yUYeHHUS.

JononHutensHoe yuyeOHOE BpeMsl B PACIIMPEHHOM BapUaHTE Kypca B OCHOBHOM
OoTHaeTcsl TpakThuueckor pabote. Ilpum pacmmpeHHOM BapuaHTe YYeOHOro TUTaHA
Oonpiiasi 4yacTh (WIM BCE) 3aJaHUM MOXKET BBINOJHATHCS BO BpPEMs YPOKOB TIOJ
PYKOBOJCTBOM YUUTEJIA.

[lepeuenb MIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOTPaMMBbl SIBISCTCS €IUHBIM
KaK JiJIi MUHUMAJbHOTO, TaK U JJi yriayOJIEHHOTO BapuaHTa Y4eOHOTO IJIAHUPOBAHUS.
Paznuune [OMKHO TMPOSBHTHCA B CTENEHHM TIYOMHBI M KadecTBa OCBOCHHUS

TCOPCTHICCKOro MaTCpurajia U MOJYUCHHBIX ITPAKTUICCKUX HABBIKOB.

TemaTH4yeckoe MNUIAHHPOBAHME C OIpeJdejieHHEM OCHOBHBIX BHIAOB Y4eOHOI
AeATeJIbHOCTH

«McKycCcTBEHHBIH HHTE/LIEKT (0a30BbIil)

HaumenoBanue | Kparkoe cogep:xanue | Buabl yueOHOM 1eATeJbHOCTH
TeMBbI
1. Beenenne B U1 u MO
1.1 | BBenenue B [Iporno3upoBanue, AHnanumuueckas: TOUCK OTBETOB
MAalluHHOE aHaynu3, o0y4yeHue, Ha BOIIPOCHI YUUTETIS,
o0yueHue JAaHHBIE, IPU3HAKH, CaMOCTOSITEJIbHBIM MOUCK
AITOPUTM, uHpopManuu  MpU  pEHICHUU
UCKYCCTBEHHBII MOCTaBJICHHBIX 3aa4.
UHTEJUIEKT, MalIuHHOE | KomMmyHukayuonnas: KoMaHIHAs
oOyudeHue pabora, OTBETHI Ha BOIPOCHI
YUUTEIIs, UTPOBasi MPaKTHUKA.
Ilpakmuueckas: ydacThe B UIpE,
paboTa c UTPOBBIM TPEHAKEPOM.
Pegnexcusnas: pednexcus
METOJIOM «6 TSI
2. AHaJIM3 JaHHBIX B 3JIEKTPOHHBIX TA0JIHIAX
2.1 |Hayka o nansbix. | Hayka o naHHbIX, Ananumuueckas: TIOUCK OTBETOB
Bonwimue nanueie | mpodeccun B 001acTH | Ha BOIIPOCHI YUUTETIS,
HAyKHU O TaHHBIX, CaMOCTOSITETHHBIM TTOUCK
JaHHbBIE U 0OJbIINE UHpOpMAIUK  TIPH  PELICHUH
JAHHBIE, METO/IbI MOCTaBJICHHBIX 3aa4.
paboTHI ¢ JaHHBIMHU Kommynurxayuonnas: ydactue BO
dbpoHTaATEHOM o0OcyXIeHuu,
OTBETHI Ha BOMPOCHI yUUTEJIS.




Ilpaxmuueckas: peleHne
IpeIaracMbIxX 3aaHui
cpeacrBamu Excel.
Pegpnexcusnas:

00CyXIeHUE KOHTPOJIbHBIX
BOTIPOCOB H MTOBECHIE HTOTOB
BBITIOJTHEHUS TIPAKTHYECKOTO
3aJlaHus

2.2 OmnucarenpHas TabnuyHbIC TaHHBIE, Ananumuueckas: TIOUCK OTBETOB
CTaTUCTHUKA. METObI pabOTHI C Ha BOITPOCHI YUUTEs,
Tabnuunbie TaOIMYHBIMU CaMOCTOSITEIbHBIN MOKCK
JTAaHHBIE JAHHBIMU, Oa30BbIE uHpopMaluM  MpU  PEUICHUU

WHCTPYMEHTHI MOCTaBJICHHBIX 3a7a4.

TaOJIMYHOTO Kommynukayuonnas: ydactue BO

npoieccopa Excel, dbpoHTaTEHOM 00CYXIEeHUH,

cOop u oboraieHue OTBETHI Ha BOIPOCHI YUUTES.

JTAHHBIX Ilpakmuueckas: pelieHue
npeJyiaraeMbIX 3a/IaHui.
Pegnexcusnas:
00CyXIeHHEe KOHTPOJIbHBIX
BOIIPOCOB U MOJBECHHE UTOTOB
BBITIOJTHEHUS IPAKTHYECKOTO
3a/IaHus

2.3 | O6paboTka CTaTUCTUYECKHUE AHnanumuueckas: TOUCK OTBETOB
JTAHHBIX MOKa3aTeH, MEPBI Ha BOIIPOCHI YUUTES,
CpelcTBaMu IEHTPATBLHOU CaMOCTOSITEIbHBIN MIOKCK
AIEKTPOHHOU TEHJICHIINH, uHpopMauu  NpU  pEUICHUU
TaOIHIIBI BCTPOCHHBIC PYHKIIUM | MOCTABIEHHBIX 3a7a4.

=CUET(), =CYMM(), |Kommynuxayuounas: ydactue BO
=CP3HAY(), dbpoHTaTTEBHOM 00CYXIEHUH,
=MAKC(), =MUH(), OTBETHI HA BONPOCHI YUUTEJIS.
=MOJA(), Ilpaxmuueckas: pelieHue
=MEJIMAHA() npeiaracMbIx 3a1aHul
cpeactBamu Excel.
Pegnexcusnas:
o0cyxJIeHnEe KOHTPOJIbHBIX
BOIIPOCOB U MOJIBE/ICHHE UTOTOB
BBITIOJIHCHUS TTPAKTUUECKOTO
3a/1aHus

2.4 | ObpaboTtka [TepBuunbIli aHaMN3 Ananumuyeckas: TIOUCK OTBETOB
JTAaHHBIX. JAHHBIX, 3TaIbl padOTHI | Ha BOIIPOCHI YUUTETIS,
[TepBruHbII C IaHHBIMH, CaMOCTOATENbHBIN TIOUCK
aHaJIN3 BCTPOCHHbIC PYHKIMU |MHPOpMAMM  TPpU  pEIICHUHU

=CUETECJIN(),
=CUETECJIUMHY(),
=CP3HAUECJIN(),
=CP3HAYECJIMMH(),
=CYMMECIJIN(),
=CYMMECJIUMH()

MOCTaBJICHHBIX 3a7a4.
Kommynurxayuonnas: ydactue BO
dbpoHTaTTBHOM 00CYXKIeHUH,
OTBETHI Ha BOMPOCHI yUUTETIS.

IIpaxmuuyeckas: pelieHue
IpeanaraeMbIx 3aJJlaHu M




cpeacrBamu Excel.
Peghnexcusnas:

00CYXIeHHE KOHTPOJIbHBIX
BOIIPOCOB U IOJIBEJICHNUE UTOTOB
BBITTOJIHCHUS TIPAKTHICCKOTO
3aJJaHus

2.5 Busyanuzanus Busyanuzanus Ananumuyueckasi: TOUCK OTBETOB
JAHHBIX JAHHBIX, BU3yallbHBIM | Ha BOITPOCHI YUUTETIS,
aHalu3 JaHHBIX, CaMOCTOSITEJIbHBIM MOUCK
rpaduky, TuarpaMMbl, | MHGOpMalMM ~ TpPU  pEHICHUH
TUCTOTPaMMBHI, MIOCTABJICHHBIX 3a7a4.
KOHCTPYKTOD JJISt Kommynurxayuonnas: ydactue BO
paboThI € dbpoHTaIBHOM 00CyXIEHUH,
IuarpaMmaMi U uxX OTBETHI HA BOMPOCHI yUUTEIIS.
dbopmatupoBaHue Ilpakmuueckas: peuieHue
MpeIaracMbIX 3aJjaHUI
cpeacrBamu Excel.
Pegpnexcusnas:
00CyXIeHuE KOHTPOJIbHBIX
BOIIPOCOB U MOJIBEJICHUE UTOTOB
BBINIOJIHEHUS TPAKTUYECKOTO
3a/1aHMUsL.

2.6 |Cratuctuueckuii | CTaTUCTHYECKHI AHnanumuueckas: TOUCK OTBETOB
aHalli3 JAaHHBIX. | aHAJU3 JaHHBIX, Ha BOIIPOCHI YUUTEIIA,
Koppensiiimonssl | BU3yanusanus JaHHBIX | CAMOCTOSATENIbHBIN MOUCK
i aHanu3 C IOMOILBIO uHbpOpMallUld  TPU  PEIICHUU

JTUarpaMmbl pa3dpoca U | MOCTaBIEHHBIX 3aa4.

pacuera Kommynurxayuonnas: ydactue BO

ko3¢ uimenTa dbpoHTaTEHOM o0cyXIeHnu,

KOPPEJISIIIIH, OTBETHI Ha BOMPOCHI YUUTEIIA.

ko3¢ unmeHt Ilpakmuueckas: peuieHue

Koppensunu [lupcona | mpeanmaraembix 3aaHul
cpeacrBamu Excel.
Pegnexcusnas:
00CyXIeHuEe KOHTPOJIbHBIX
BOIIPOCOB U MOJIBEJICHUE UTOTOB
BBITIOJIHCHUS TTPAKTUUECKOTO
3aJaHus

2.7 |Cratuctuueckuii | [Toctpoenue AHnanumuyeckas: TOUCK OTBETOB
aHaJIU3 JAHHBIX. | MaTeMaTH4eCKON Ha BOIIPOCHI YUUTETIs,
JInHeHbIN MOJICJIM JIMHEMHOM CaMOCTOSITCIILHBIN MOMCK
pErpecCHOHHBIA | (MMapHOM) 3aBUCUMOCTH | MHQOpPMAIUK  TIPU  PEIICHUH
aHaIu3 U ee MHTepIpeTanus MOCTaBJICHHBIX 3a/a4.

KOMMyHuKal/[uOHHa}l . ydJaCtuec BO

dbpoHTaTEBHOM 00CYXKIeHUH,
OTBETHI Ha BOMPOCHI YUUTEIIA.

Illpaxmuueckas: peleHue
IpeIaraéMbIxX 3aJaHui

cpeactBamu Excel.




Pegnexcusnas:

00CyXIeHuE KOHTPOJIbHBIX
BOIIPOCOB M IOJBECHUE HTOTOB
BBITIOJTHEHUS TIPAKTHYECKOTO
3aJlaHus

2.8 |IIpoekt [TonsTusa pasgena AHnanumuyeckas: TIOUCK OTBETOB
«CraTtucTuueckuil | «AHaIu3 TaHHBIX B Ha BOITPOCHI YUUTETIS,
METO/ aHAJIN3a 3IEKTPOHHBIX CaMOCTOSITENIbHBIN MTOUCK
JAHHBIX» TabIMLAX» uHpopMalMM  TpPU  pEHICHUH
MIOCTABJICHHBIX 3a/1a4.
Kommynurkayuonnas: ydactue BO
dbpoHTaIBHOM 00CYXIEHUH,
OTBETHI HA BOMPOCHI yUUTEJISI.
Ilpakmuueckas: pelieHue
IIpeaJIaraéMbIX 3a1aHUI
cpeacrBamu Excel.
Pegnexcusnas:
o0cykJIeHnEe KOHTPOJIbHBIX
BOIIPOCOB U TOJIBE/ICHHE UTOTOB
BBITIOJIHECHUS TPAKTUUECKOTO
3a/1aHus
3. OcHoBBbI f13bIKa IporpammupoBanus Python
3.1 | Anroputmsl u Ucnonuurens, AHanumuyeckas: TOUCK OTBETOB
WCIIOJIHUTEIH. AITOPUTM. Ha BOIIPOCHI YUUTES,
CrnocoOs1 3antucu | CnocoOsbl 3anucu CaMOCTOSTENbHBIN MTOMCK
aJIrOpUTMOB aJITOPUTMOB: uHbOpMallUld  TPU  PEIICHUU
CJIOBECHBI, MOCTaBJICHHBIX 3a/a4.
MOCTPOYHBIH, OJIOK- Kommynuxayuonnasn: pabora ¢
cxema, mporpamma. UTPOBBIM TPEHAXKEPOM.
JIuHelinbIN, Ilpaxmuueckas: OTBETHI Ha
Pa3BETBISIOIIMICS U BOIIPOCHI, perieHue
UKJINYCCKUN npeyiaraéMbIX 3aJaHuil Ha SI3bIKE
aJITOPUTMBI. nporpamMmmupoBanus Python.
Peghnexcusnas: 3anonHenue nucra
pednexkcuun
3.2 | O6mme cBenenus | Uctopus si3bika AHnanumuueckas: TOUCK OTBETOB

0 sA3BIKE
IIPOrpaMMHUpPOBaH
us Python

Python,
KOMITHJINPYEMBIE U
UHTEPIPETUPYEMBIC
SI3BIKU, JIOCTOMHCTBA U
Hegocratku Python.
[lonsiTHE NAaHHBIX,
TUTBI JAHHBIX: 1EJIbIE,
BEIICCTBEHHBIE U
CTPOKOBBIE.

[TonsTne nepemeHHoON,
pa3HULIA MEXY
MIEPEMEHHOM U

Ha BOIIPOCHI yUUTENS,
CaMOCTOSITEJIbHBIN IIOUCK
uHbOpMallUld  TpPU  pEeIIeHUU
IIOCTaBJICHHBIX 3a]1a4.
Kommynuxkayuonnas: pabota B
KOMaHJ1ax U (nnn)
UHAUBUAYaTbHO.

IIpaxmuuyeckas: OTBETHI Ha
BOIIPOCHI, pelieHue

npeJUlaraéMbIX 3aJaHUN Ha SI3bIKE
nporpammupoBanus Python.
Pegrexcusnas: 3anonHeHue IucTa




KOHCTaHTOM. pednexcun

3.3 | Opranuzauus Oynkmwmst print(), AHnanumuyeckas: TIOUCK OTBETOB
BBOJIa M BBIBOJ]Aa | IIpaBHJIA €€ Ha BOIIPOCHI YUUTENS,
JTAHHBIX UCIIOJIb30BAHMUS. CaMOCTOSITEIbHBIN MOKCK

OmmOku npu uHpopMalMM  TpPU  pELICHUH
HCIIOJIb30BAHUU MIOCTABJICHHBIX 3a/1a4.

dbyakmmm print() Kommynuxayuonnasn: pabora B
Twunbl JaHHBIX: Int, KOMaH1ax u (vm)
float, str. WHJIMBUTYaJIbHO.

[IpuBeneHne TUIIOB C IIpakmuueckas: OTBETBI Ha
MOMOIIBIO BOMPOCHI, pelieHue
COOTBETCTBYIOLINX MpeaJaraéMblX 3aJlaHui Ha S3bIKE
¢ynkuuii (int(), float(), [ mporpammupoBanus Python.

str()). @ynkums type(). | Pegexcuenas: 3amoaHeHue aucTa
Omneparop pednexcun

MIPUCBANBAHUA.

[IpaBuna nmeHoBaHUS

MIEPEMEHHBIX.

Oyukus input(),

MpaBuUJIa ee

UCIIOJIb30BAHMS.

HeoOxonumMocTh

MIPUBEICHUS

LEJI0YUCIIEHHBIX

JAHHBIX K THITY int

1ocJie BBOJA.

3.4 | Anroputmudecka | Tumnbl 1aHHBIX B Ananumuyveckas: TIOUCK OTBETOB
ST KOHCTPYKIIHS Python, Ha BOIIPOCHI yuuTens,
«CIIETOBAaHUE) apudmeTHIecKue CaMOCTOSITEJIbHBIM MOUCK

OTIepaTophl, IEUCTBUS C | MHPOpMALIUM  TPU  pEHICHUU

MePEMEHHBIMU. MOCTaBJIEHHBIX 3a]1a4.

AJNTOpUTM, BUJIBI Kowmmynukayuonnas: pabora B

aJTOPUTMOB, KOMaHIax 151 (mm)

0COOEHHOCTHU UHAUBUAYATbHO.

JUHENHOro anropurma, |l[Ilpakmuueckas: OTBETHI Ha

O10K-cxema. BOIIPOCHI, pelieHue

biok-cxeMa MuHEMHOTO | IpeAyIaraéMbIX 3aJaHuil HAa A3bIKE

aNropuTMa. nporpammupoBanus Python.
Peghnexcusnas: 3anonnenue nucra
pednexcun

3.5 | IIporpammupoBan | biok-cxema TUHEUHOTO | AHanumuyeckas: TOUCK OTBETOB
ve JIMHEWHBIX aNropuTMa. Ha BOIIPOCHI yUUTENS,
aaropuTMOB IIporpamMmmupoBanue CaMOCTOSITEJIbHBIN IIOUCK

JUHEHWHBIX uHpOpMallUd  TPU  PEIICHUU
aJITOPUTMOB, MOCTaBJICHHBIX 3a]1a4.
apudmeTHIecKue Kommynukayuonnas: pabota B
OIIEepaTopBl, KOMaHJ1ax u (nnn)
NIEpEMEHHBIE. WHJUBUIyaIbHO.

Ipaxmuueckas: OTBETHI Ha




BOTIPOCHI, pelieHne
MpeaaraeMbpIX 3aJlaHui Ha SI3BIKE
nporpammupoBanus Python.
Peghnexcusnas: 3anonHeHne TUCTa
pednexkcun

3.6 | Anroputmuuecka | PaspeTBistomuiics AHnanumuyeckas: TIOUCK OTBETOB
s1 KOHCTPYKIIMS aNropuT™, OJI0K-cXema | Ha BOITPOCHI YUUTETIS,
«BETBJICHUE» BETBJICHHUSI, ONIEPATOPHI | CAMOCTOSITENbHBIN MTOUCK

CpaBHEHHUSI. uHpopMalu  MpU  PEUICHUU

YcnoBHBIE OnepaTopsl | MOCTABICHHBIX 3a/1a4.

if, if-else, mpaBuna Kommynuxayuonnasn: pabora B

3aIIMCH YCIIOBHBIX KOMaHJ1ax u (nn)

OTIePaTOPOB. WHJIUBUIYaJIbHO.
Ilpakmuueckas: OTBETHI Ha
BOITPOCHI, perieHue
MpeIaracMbIX 3aJlaHUil Ha SI3bIKE
nporpammupoBanus Python.
Pecghnexcusnas: 3anonnenue naucra
pedraexkcun

3.7 |Ilonnas ¢popma biok-cxema Ananumuyeckas: TIOUCK OTBETOB
BETBJICHUS BETBJICHHUS. Ha BOIIPOCHI YUUTES,

[TosHBIN yCIOBHBIN CaMOCTOSATEbHBIN TIOUCK

oreparop, mpaBuiIa vHpopMauu  NpU  pEHICHUU

3aMCH TIOJIHOTO MOCTABJICHHBIX 3a7a4.

yCIIOBHOTO oriepaTtopa. | Kommynuxkayuonuas: pabota B
KOMaH1ax 1 (vm)
WHIUBUIYaJIbHO.
Ilpakxmuueckas: OTBETHI Ha
BOIIPOCHI, perieHue
npeyiaraéMbIX 3aJaHuil Ha SI3bIKE
nporpamMmmupoBanus Python.
Peghnexcusnas: 3anonnenne nucra
pedaekcun

3.8 | [IporpammupoBan | [IporpammupoBanue Ananumuyeckas: TIOUCK OTBETOB
ue JIUHEHWHBIX Ha BOIIPOCHI YUUTES,
Pa3BETBISIOIINXC | AITOPUTMOB, CaMOCTOSITEJIbHBIN MOUCK
sl AITOPUTMOB. apudmeTHIecKue uHbOpMallMd  TPU  PEIICHUU
VY cnoBHbIM OIEepPaTOPHI, IOCTABJICHHBIX 3a/a4.
oreparop nepeMeHHBIE. Kommynukayuonnas: pabota B

KOMaHJax 151 (vm)
WHJUBUTyaIbHO.

Ilpakxmuueckas: OTBETHI Ha
BOIIPOCHI, perieHue
IpeasiaraéMbIX 3a/IaHUil Ha SI3BIKE
nporpamMmmupoBanus Python
Pegnexcusnas: 3anonHenne aucra
pednexcun

3.9 |IIpoctbie u PazBeTBisromuiicsa Ananumuveckas: TIOUCK OTBETOB




COCTaBHbIE ITOpPUTM, OJIOK-cXema | Ha BOIIPOCHI y4uTEN,
YCIIOBUS BETBJICHUS. CaMOCTOSITEbHBIN HIOMCK
Jlornueckue uHbpOpMallUd  TPU  PEIICHUU
ONEePATOPBI, COCTABHBIE | TOCTABJIEHHBIX 3a7a4.
YCIJIOBUSI. Kommynukayuonnasa: pabota B
YcoBHBIM oniepaTop. | KOMaHAax u (nn)
WHIUBUIyaIbHO.
IIpaxmuuyeckas: OTBETHI Ha
BOIPOCHI, pelieHue
IpeaJlaraéMbIX 3aJIaHUIl Ha SI3BIKE
nporpamMmmupoBanusi Python.
Peghnexcusnas: 3anonnenue nucra
pednexkcun
3.10 | Anroputmuuecka | Omeparop while B Ananumuyeckas: TIOUCK OTBETOB
s1 KOHCTPYKIIMS Python, cunTtakcuc Ha BOITPOCHI YUUTETIS,
«IIOBTOPEHHUEY. onepaTtopa while. CaMOCTOSITENIbHBIN ITOMCK
[IporpammupoBan uHpopMalMM  TpPU  pEHICHUH
Y€ LUKIIOB C MOCTaBJICHHBIX 3a]a4.
3aJIaHHBIM Kommynukayuonnas: pabota B
YCIIOBUEM KOMaH/1ax u (nnn)
MIPOJIOJKEHUS WHIUBUIyaIbHO.
paboThI Ilpakmuueckas: OTBETHI Ha
BOIPOCHI, pelieHue
MpeIaracMbIX 3aJlaHUil Ha SI3bIKE
nporpamMmMupoBanus Python.
Pecghnexcusnas: 3anonnenue nucra
pednexkcun
3.11 |IIporpammupoBan | Onepatop for B Python, | Anarumuueckas: mouck oOTBETOB
W€ LIUKJIIOB C bynkius range(), Ha BOIIPOCHI YUUTENA,
3aJIaHHBIM CUHTaKcUC QyHKIUU CaMOCTOSTENbHBIN MOMCK
YUCIIOM range(). uHbOpMallUld  TpU  peIllIEeHUHU
MIOBTOPEHUI IIOCTaBJICHHBIX 33]1a4.
Kommynukayuonnasa: pabora B
KOMaHJ1ax u (nnn)
UHAUBUAYaTbHO.
Ilpakmuueckas: OTBETHI Ha
BONPOCHI, pelieHue
npeyiaraéMbIX 3aJaHuil Ha SI3bIKE
nporpamMmmupoBanus Python.
Peghnexcusnas: 3anonnenue nucra
pedrexkcuun
3.12 | IIpoekt Huknuueckuii Ananumuyeckas: TIOUCK PEUICHUS
«Paznmnunebie aJIrOpUTM, AJIITOPUTM IIOCTaBJICHHOM 3aJa4H.
BapUaHTHI while, anroputm for, Kommynuxkayuonnasn: pabota B
MPOrpaMMHUPOBAH | IpaBUJia 3aMUCU KOMaHJax u (nnn)
Usl HUKITMYECKOTO | IIMKIMYECKUX UHAUBUAYaTbHO.
aaropuTMa anroput™oB B Python. | Ilpakxmuueckas: pelieHue
MIPOEKTHOMN 3aJ1avu.

Peghnexcusnas: 3anonnenue naucra




pedaexcun.

3.13

IIpoext «Havana
IIPOrPpaMMHPOBAH
us»

Tunel 1aHHBIX,
TIepEMEHHEIE,
dhyHKIHNH,
MaTeMaTH4eCKue 1
JIOTUYECKHE
ONepaToOpPhbl, BUJIbI
aJIrOPUTMOB, YCIIOBHBIN
oreparop, orneparop
for, onepatop while.

Ananumuueckasa: B TpOLECCE
cUCTEeMAaTH3alluy 3HAHUM.
Kommynukayuonnas: npu padote
B KOMaHJax.

Ilpaxmuyeckas: B pabore MO
CO3JAaHMIO  BHU3YallbHOM  KapThl
3HaHUM. Pegpnexcusnas:
3aroIHEHNEe JucTa pedaeKkcun




TemaTnyeckoe MJIAHUPOBAHUE
MuHMMAIBLHBIH BAPUAHT Y4eOHOI0 IJIaHA

No Tema Koaun4yecTBO 4acoB

BBeneHue B HCKYCCTBEHHbIN MHTE/LIEKT

1 BBesenue B MCKYyCCTBEHHBIN HHTEIUICKT 1

Hroro no paszaeny 1

AHaJN3 TaHHBIX B 3JIEKTPOHHBIX TA0IMIAX

2 Hayka o nanubix. bonbiive nanHsie 1
3 OmnucarelipHas cTaTUCTUKA. TaOJIMYHbIE TaHHBIE 1
4 O06paboTka TaHHBIX CPEACTBAMHU AJICKTPOHHOMN 1
TaOJINLIBI
OO0paboTtka nanHbIX. [lepBudnbIil aHaMNU3 1
6 Busyanuzanus gaHHbIX 1
7 Cratuctuueckuil aHaiau3 gaHHbIX. KoppesiuoHHbIi 1
aHaJIn3
8 CratucTHyecKHi aHAJIN3 JaHHBIX. JIMHEHHBIN 1
PErpECCUOHHBIN aHAJIN3
9 [TpoekT «CTaTUCTUUECKUI METO/1 aHAIM3a TaHHBIX) 1
Hroro no paszgeny 8

OcHoBbl nporpammupoBanus Ha Python

10 Anroputrmsl U ucioaHuTeNnd. CriocoObl 3anMcu 1
aJITOPUTMOB

11 OO61ue cBeeHus O SI3bIKE MPOrPaMMUPOBAHUS 1
Python

12 Opranuzanus BBOJIa U BbIBOJIa JJAHHBIX 1

13 AnroputMHuuYecKasi KOHCTPYKIHS «CIECIOBAHUE» 1

14 [IporpammMupoBaHue JTUHENHBIX AITOPUTMOB 1

15 AnropuTMHuecKasi KOHCTPYKIIHS «BETBICHUE» 1

16 [Tonnas hopma BeTBICHUS 1

17 [IporpammMupoBaHue pa3BETBISIOMINXCS aJITOPUTMOB. 1
Y CIOBHBIN OnIepaTop

18 IIpocThlie 1 cOCTaBHBIE YCIOBUS 1

19 AnroputMuuecKasi KOHCTPYKLHUS «IIOBTOPEHUEY. 1

[TporpamMMmupoBaHue ITUKIIOB C 3a/IaHHBIM YCIIOBHEM
IPOJIOJKEHUS pabOTHI

20 [IporpaMmmupoBaHue HUKIIOB C 3aJJaHHBIM YHUCJIOM 1
IIOBTOPECHU I

21 IIpoexT «Pa3nuuHble BapuaHThl IPOrPAMMUPOBAHUS 1
LUKJIAYECKOT0 aJITOPUTMA

22 [TpoexT «Havana nporpammupoBanus Ha Python» 1
Hroro nmo paszueny 13

UTOIO 22







