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IosicHuTeNLHAA 3aNINCKA

[Iporpamma kypca «McKyccTBEHHBIM MHTEIJIEKT» COCTaBJeHa /it 5-9 kiaccos
B cootBercTBUU ¢ TpeboBaHussMu PI'OC ocHOBHOrO 001Iero 00pa3oBaHus (IIPUKa3
Mumnrnpocemiennst Ne 287 ot 31 mast 2021 r.), ¢ y4eTOM MPEEMCTBEHHOCTH IIPOrPaMM
HAa4yaJIbHOIO, OCHOBHOIO M  cpeAaHero obmero oOpa3oBanus. [Iporpamma
IpeaIHa3HaYeHa Uil IPOJ0JKEHN 00y4YeHHs] OCHOBAaM HCKYCCTBEHHOIO MHTEJUIEKTA U
OPUEHTHPOBaHA HA aHAJIMW3 JAHHBIX, BBEJACHUE B MAIMHHOE OO0y4yeHHE Ha 0a30BOM
YPOBHE. 3a MOCJHEIHNUE AECITUIETHS BO MHOTUX 00JIACTAX HAyKU M MHAYCTPUU CTaIH
HaKaIlIMBaThCsl OoNblIMe OOBEMBl JAHHBIX, @ TaKXKe CTall Pa3BUBATHCS METOIbI
MAIIMHHOTO OOYy4YeHHs, MO3BOJISIIONINE W3BJIEKaTh M3 OSTUX [AHHBIX 3HAHUSA U
SKOHOMHYECKYIO MOJIb3Y.

Jly1s1 06a30BOTO ypOBHS MPOrpaMMOi IPETyCMOTPEH MPOIEIEBTUYECKUI pa3aesn
aHaJli3a JIaHHBIX B 3JIEKTPOHHBIX Ta0JIMLIAX, a TAK)KE OCHOBBI IPOrPaMMHUPOBAHUS Ha
Python, ananu3 nanuaeix Ha Python. OcHoBomonaratoreii TeMoi sIBIIsICTCS BBE/ICHHE B
nporpammupoBanue Ha Python. ChopmupoBaHHbBIC y ydanuxcsl 3HAHUSI U YMCHUS B
obiactu mporpammupoBanus Ha Python OymyT B nanmpHEWIeM HCHOJIb30BaHbBI MPH
U3y4YCHUU aHallu3a JAaHHBIX Ha CTYNEHM OCHOBHOTO o0mero oOpa3oBaHMs U
MAaIIMHHOTO OOydYeHMsI Ha CTYNEHU cpeaHero ooOmiero odpasosanus. Data Science -
OJTHa U3 CaMBIX TPOTPECCUBHBIX 00JIACTEH B MPOrpaMMHUPOBAHHUHU ceroaHs, a Python -
CaMbli TOMYJIAPHBIA W PACHPOCTPAHEHHBIM SA3BIK, HWCIIOJIB3YEMBIA ISl aHaIu3a
naHHbIX. He ynuMBHTENbHO, YTO J1B€ 3TM OOJACTHM 3HAHUWA AaKTHUBHO M3Y4YalOTCS H
OPUMEHSIOTCS  CHEUUaIUCTaMu  JUIsl TOCTPOEHUS TMPEIUKTUBHBIX  MOJEINEH,
BU3YyaJIM3allMi U paboThl ¢ JaHHBIMU. Kypc MO3BOIUT ydaluMcs OCBOUTh OCHOBHbBIE
UHCTPYMEHTBI paOOThI ¥ MPUCTYIUTH K TOCTPOCHUIO MOJIeNIel U paboTe ¢ JaHHbIMU. B
X0JIe OCBOCHHMSI yUeOHOro MaTepuaia Kypca y ydarmxcss GopMUpyeTcsl yCTOMYUBBIN
MHTEpeC K HM3YYCHHUIO JAaHHOW TeMbl W 3aKiajplBaeTcad 0a3a A NPOAOKEHHUS
U3Y4YEeHHUS METOJOB MAIIMHHOTO OOydYeHUss Ha CTYNEHH CpEeAHEero OOILero
oOpa3oBaHUs.

[TporpamMma pa3zpaboTaHa B COOTBETCTBMM C OJHUM M3 JUAAKTHUECKUX
IPUHIMIIOB - IPUHLMIIOM MIpeEeMCTBEHHOCTH. CoaepkaHne NporpaMMbl HAXOAUTCS B
TECHOM CBSI3U C MAaTEPUAJIOM JIJI1 HAYaJIbHOTO O0IIEro 00pa3oBaHusl, a TAKKE SABIISETCS
HEOOXOAMMBIM JUIsl TMOCHEAYIOIIEr0 H3yYEeHHUS Ha CTYNEHU CPEIHEro OOIero
oOpasoBaHusl. DTO — JUHHS SI3bIKa IporpaMMupoBanusi Python, ocBoeHrne KOTOporo
HAYMHAETCS B OCHOBHOM I1IKOJIE, U CKBO3HAs JTMHUS MAlTUHHOTO OOY4EHHsI, OCBOCHUE
KOTOPOrO HAUMWHAETCAd Ha MPOINEIEeBTHUYECKOM YpPOBHE B HAYaJbHOW M OCHOBHOM
IIKOJIE U MPOJIOJDKAETCA JIajiee B CPEIHEN IIKOJIE.

K 3aBepuieHuto oOyueHusi MO MpOrpaMMe Yydyalluecs JIOJDKHBI MOHHMATh
aKTyaJIbHOCTh aHaju3a JAaHHBIX, €r0 OCHOBHBIE O0JACTU MPUMEHEHHS U METOMbI
peanuzanuu. [IporpamMma mnpeamnonaraeT, 4Tto y ydamuxcs OyAeT cGopMHpOBaHO
LEJIOCTHOE TMpeICTaBiIeHHe 00 aHallM3e JaHHBIX, peaju3aldd METOJOB aHalu3a
JIaHHBIX Ha s3bIKe Python, ero cdepax nprumeHeHwsI.



JaHHbpIll Kypc omupaeTcs Ha (QyHIaMEHTaIbHBIC NUIAKTUYECKUE TPUHIIUIIHI,
TAaKHE€ KaK MIPAKTUKO- OPUEHTUPOBAHHOCTh, HAYYHOCTb U JJOCTYITHOCTb, IEJIOCTHOCTh U
HEIMPEPHIBHOCTh, a TAKXKE HHHOBAITMOHHBIE METOMBI MPOOIEMHO-PA3BUBAIOIIECTO H
CMEIIAHHOTO O0YyYEHUs, MPOrPAMMHO-TIPOCKTHOIO U UCCIEA0BATENBCKOTO TTOIXO0B.
B koOHIIE KaXI0ro ypoKa MPUCYTCTBYIOT BOIPOCHI W 33JaHHSI, MHOTHME U3 KOTOPBIX
OpPUEHTUPOBaHbl HAa  KOJUIGKTUBHOE  OOCYXKJEHHME, JTUCKYCCHUHU, BBIPAaOOTKY
KOJUICKTUBHOTO MHCHUSI.

Ocoboe MecTo B peaau3alid MpOrpaMMbl  OTBOJUTCS BUJICOJCKIIUAM,
OHJIAMH-pecypcaM, TpeHaxkepaM. Bce 3To co3maeT HEoOXOAMMBIC YCIIOBHS IS
GbopMHUPOBaHUS CAMOCTOSITEIBHOCTH B TUIAHUPOBAHWW Yy4EOHOU IEATEeIbHOCTH, B
OpraHu3alyi y4eOHOro COTPYJHHUYECTBA, B pACIpECICHUM POJICH MpHU pelieHuU
y4eOHBIX 3a/1a4 U podieM. HeoTheMiieMoi 4acThI0 MPOrpaMMBbI SIBJISICTCS POSKTHAs
JeATEIIBHOCTh 00yJarOITUXCS.

N3ydeHne pa3auyHbIX aclEeKTOB aHAJIM3a JAHHBIX MO3BOJUT CHPOPMUPOBATH Y
y4anmxcsi CHOCOOHOCTh K aHAIMTUYECKON U IIPOTHOCTUYECKOU fiesTenbHOCTH. [Tonck
OTBETOB Ha MPOOJIEMHBIE BOMPOCHI, PEIICHHE MPOOJIEMHBIX U HCCIEAOBATEIHCKUX
3aJIaHUM, WHTETPUPOBAHHBIX B COJIEp)KAHUE, HAMPABICHO Ha (HOPMUPOBAHUE Y
YYaAIIUXCS LEJIOCTHOTO CHUCTEMHOIO MBIIUICHUSI, KOTOPOE MO3BOJIUT UM OLICHUTH
c(hOpMUPOBAHHBIN KPYT MOCTOSIHHBIX UHTEPECOB M OCYIIIECTBUTH OCO3HAHHBIN BHIOOD

JanbHenmen o0Opa3oBaTenbHOI TPaeKTOPHHU U po(eCcCUOHATBHOTO
CaMOOIIPEIEIICHUSI.
Heapr u 3agaum kypca. [naBHas nenp Kypca — JAarTh yyamumcs 0a3oBoe

MpeACTaBlIeHne 00 aHajIu3e JaHHBIX M peaju3allid OCHOBHBIX METOJIOB aHaju3a
JAHHBIX Ha s3bIke Python, Mo3HAKOMHTH C TEPMHHOJIOTHEH HMCKYCCTBEHHOTO
WHTEJUIEKTa ¥ HAy4YUTh NPUMEHSITh HEKOTOpPhIE W3 €ro METOJOB JJIS PpelIeHUs
MPAKTUYECKUX 3a]1a4.

HeneBas ayguropusi kypca. Yuamuecs 5-9 kiaccoB o011eo0pa3oBaTeIbHbIX
TITKOJT.

Mecto kypca «/ckyccTBEHHBINM MHTEIUIEKT» B y4eOHOM IMIaHe. YPOKH Kypca
«VICKyCCTBEHHBIA UHTEUIEKT» MOTYT IPOBOJIUTHCSA B KAUECTBE KPYXKKa.

HCHHOCTHLIC OPUEHTHUPLI COAECPRKAHUS U peaTU3allUM IIPOrpaMMbl

Conepxxanue POTrpaMMbl HOCHUT
MEXIUCITUTUTMHAPHBIN XapakTep. EcTecTBeHHBIM 00pa30M BBITISIIUT €T0 BO3MOKHAS
WHTETpalns ¢ TUCIUTIIMHAMY TIPEeIMETHON o0acTu «MatemaTrka 1 HHHOPMaTHKa.
Pa3BuTHE JOTMYECKOTO W aJTOPUTMHUYCCKOTO MBIIUICHHS, OCYIIECTBIIIEMOE Ha
ypoKax TO JTHM JTUCIUILIMHAM, CIY)XHT 3amade (GopMUpoBaHHS HEOOXOIUMOM
OCHOBBI, Ha KOTOPOH B JalbHEHIIEM OyJET OCYIISCTBJICH MEPEX0J K MAlTUHHOMY
0OyYeHHIO Ha CTYTIEHU CPEIHEro 00IIEro 00pa3oBaHusl.

Yepes ucnosib30BaHUE PA3INIHBIX JJATACETOB U aHAJIN3 JaHHBIX CHHTE3UPYIOTCS
3HAHWS W YMEHHUS Y4YaIllUXCs, TOJyYeHHbIE UMHU Ha Ypokax reorpadun, (HU3MKH,
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OMOJIOTUH U JPYTHX.

HeoTbemiieMoli 4acThiO NPOrpaMMBbl SIBJISIETCS peain3alus IPOEKTHOIO METO/1a
oOyuenusi. [IporpamMMoil TpeayCMOTPEHO BBHIMOJIHEHHE TaKUX MPOEKTOB Kak
«CTaTUCTUYECKUH  METOJ  aHalu3a  JaHHbIX»,  «Pa3nuuyHble  BapUaHThI
IPOrpaMMHUPOBAHMS LIUKIMYECKOro anroputMma», «Hauana mporpamMmupoBaHus Ha
Pythony. [IpoekTsl Mo cBOEH MUIAKTUYECKON CYITHOCTH HalleJIeHbI Ha (POPMUPOBAHKE
CIIOCOOHOCTEH, MO3BOJSIOMUX 3PGEKTHBHO EHCTBOBATh B PEATHHOU KU3HCHHOU
curyauuu. OOnanas MMM, ydalluecss MOTYT aJalTHpPOBAaTbCsd K H3MEHSIOIIMMCS
YCIIOBUSIM, OPUEHTUPOBATHCS B Ppa3HOOOPA3HBIX CUTYyAlUsIX, pad0TaTh B KOMaHJIE.

[Tpu pabore Hag NPOEKTOM MOSIBISIETCA MCKIIOUUTENbHAS BO3MOYKHOCTD
(opMUpPOBaHUS y YYaIIMXCS KOMIETEHTHOCTH pa3pelieHus MpoOieM (IIOCKOJIBKY
00513aTEIbHBIM YCIIOBUEM PEATIM3AaLMU METOJIa IPOEKTOB B ILIKOJIE ABJIECTCS PEIICHUE
ydalMmcsi COOCTBEHHBIX NIPOOJIEM CpEIACTBAMH IIPOEKTA), a TaKXKE OCBOCHHE
CIIOCOOOB JIESITEIBHOCTH, COCTABIIAIOIIMX KOMMYHUKATUBHYIO M MH(POPMALMOHHYIO
KOMIIETEHTHOCTH.



Y4yeOHO-TEeMATHYECKHNH TIJIAH

B osrom pasgene NpuBOIMTCS BapHaHT IUIAHWPOBAHMS 3aHATHM, pAacCUMTaHHBIA Ha
MUHHMAJIbHBIN yueOHbId muiaH. llpeacraBieH mepeueHb IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
nporpaMMbl Ui 0a30BOTO BapHaHTa y4eOHOTrO IUIaHHpoBaHWsA. Pasnuume 0a30BOro ypoBHS OT

er'IY6J'IeHHOFO Kypca HpoABIACTCA B CTCIICHU FHY6I/IHBI N Ka4eCTBa OCBOCHHUSA TCOPECTUYCCKOI'O

MaTrcpuralia M MOJIYUYCHHBIX IIPAKTHYCCKNX HAaBBIKOB.

TemaTuyeckoe MIIAHUPOBAHUE € ONpeAe/ieHUEM OCHOBHBIX BHI0B YUeOHOIM

HEeATCJIbHOCTH
Taoauna 4 «AcKycCTBEHHbIH HHTEJJIEKT»
HaumeHnos Kpartkoe Buasbl yuednoii
aHMe TeMbl coJiepKaHue AeSITeJIbHOCTH
1. Beenenune 8 U1 u MO
1.1 Brenenne B
[Iporao3uposanue, \Ananumuyeckas.
MAallMHHOC
aHan3, 00y4eHueE, OKCK OTBETOB Ha
o0yueHnue

TAHHbBIC, IPU3HAKH,
AITOPUTM,
MCKYCCTBEHHBIN
MHTEIICKT, MAIIUHHOE
o0yUcHHe

BOHpOCLI y‘II/ITeJ'ISI,
CaMOCTOSTEIIbHBIN
MOVICK MH(OPMAITIH
[pu pelieHnn




[MOCTABJICHHBIX 3a]1a4.
\KommyHukayuonna .

KOMaHTHast
paboTa, OTBETHI HA
BOTIPOCHI YUUTEII,
HUTPOBast MPAKTUKA.
\[Ipakxmuueckas:
y9acTHe B Urpe,
paboTa ¢ UTPOBBIM
TPEHAKEPOM.
\Peghrexcusnast.
pedIIeKCHsI METOIOM
«6 I

2.
AHaJIu3 JaHHBIX B 3JIEKTPOHHBIX Ta0JMIAX
2.1 Hayxa o Hayka o naHHBIX,
TAaHHBIX. mpodeccuu B 00J1acTu
BOJ’II)IIII/IC HayKI/I O JaHHBIX,
JTAHHBIC JTAHHBIC U 6OJ'II)IIII/IC

JTaHHBIC, MCTO/IbI
pa6OTBI C JaHHBIMHA

Ananumuveckasi:
MTOVICK OTBETOB Ha
BOTIPOCHI YUUTEIIA,
CaMOCTOSATEIIEHBIN
MOVCK HHPOPMAIIII
[IPU pEIICHUN
[TOCTaBJICHHBIX 3a]1a4.
\KommyHukayuouna .
y4acTHe BO
(bpoHTATIBEHOM
00CYXIIEeHUH, OTBETHI
Ha BOIPOCHI YIHUTEIS.
\[Ipakmuyeckasi:
pereHne
Mpe/IaracMbIX
3aJaHull CpEICTBAMH
Excel. Pegnexcusnasi:




00cyXIeHne
KOHTPOJIbHBIX
BOIIPOCOB H
[TOJBEIEHIE UTOTOB
BBIITOJTHEH IS
[IPaKTUIECKOTO
3aJaHKs

2.2

OmnucartenbpHas
CTaTHUCTHKA.
TabOnuuHbIE
TaHHEBIE

TaOnu4uHbIE JaHHBIE,
METOIBI PAOOTHI C
TaOIMYHBIMUA TaHHBIMM,
0a30BBIC HHCTPYMEHTHI
TaOJIMIHOTO
nporueccopa Excel,
cOop 1 oborareHue
JTAaHHBIX

\Ananumuyeckas:
[MOKCK OTBETOB Ha
BOIIPOCHI YUUTES,
CaMOCTOSATEIbHBIN
MOVCK UH(POPMAITUH
[pU pEeIICHUN
MTOCTaBJICHHBIX 3a]1a4.
\KommyHuKayuonta 5.

yJacTue BO
(pOHTATBHOM
00CYKIEHUH, OTBETHI
Ha BOIPOCHI YIHUTEIIS.
\Ipaxmuyeckasi:
penieHue
[peagaraeMbix
3a1aHUIL.
\Peghnexcusnasi:
o0cyxeHue
KOHTPOJIHHBIX
BOIIPOCOB H
MTOJIBE/ICHUE UTOTOB
BEITTOTHCHHS
MIPAKTHIECKOTO
3aJ1aHus

2.3

O6paboTka
MaHHBIX

CpeACTBaMU

CTaTUCTHYCCKHEC
[1OKa3aTeyn, MCPbI

LIEHTPAJIbHOM

\Ananumuueckas.
[IOMCK OTBETOB Ha

BOHIPOCHI YYUTECJIA,




PIEKTPOHHOU
TaOJINLIBI

TEHICHLINU,
BCTPOCHHBIC (QYHKIIMU
=CUET(), =CYMM)(),
=CP3HAY(),
=MAKC(), =MHUH(),
=MOJA(),
=MEJIMAHA()

CaMOCTOSITEIbHBIN
MOVCK UH(POPMAITUH
[pU peIICHUN
[MOCTAaBJICHHBIX 3a7a4.
\Kommynukayuonna si.

yJacTre BO
(pOHTATBHOM
00CYXIIEHUH, OTBETHI
Ha BOTIPOCHI YUUTEIIA.
\[Ipaxmuueckas:
penieHue
[peagaraeMbix
3a1aHUI CpelICTBaMU
Excel. Pegnexcusnas:
o0cyxeHue
KOHTPOJIBHBIX
BOIIPOCOB U
[10JIBEIEHIE UTOTOB
BBIIIOJIHEHUS
MTPAKTHIECCKOTO
3aaHKs

2.4

O6paboTka
TaHHBIX.
[lepBuuHBIL
AHAITN3

[lepBuuHBIil aHATH3
TaHHBIX, STkl PabOTHI
C TaHHBIMH,
BCTPOCHHBIC (DYHKIIUU
=CUETECJIN(),
=CUETECJIUMHY(),
=CP3HAYECJIN(),
=CP3HAYECJIMMH
(), =CYMMECIIN(),
=CYMMECJIIMMH()

\Ananumuueckas.
[TOXICK OTBETOB Ha
BOTIPOCHI YUUTEJIS,
CaMOCTOSTEIbHBIN
MOMCK HHpOpManu
[IpH PEIICHUH
[I0CTaBJIECHHBIX 3a1a4.
\Kommynukayuonna si.
y4acTHE BO
(poHTATHEHOM
00CY)KIeHUH,




OTBETHI HA BOIIPOCHI
YIUTETS.
\[Ipaxmuueckas:
pelneHue
[Ipe/1araeMbIX
3a1aHUl CpenCcTBaMU
Excel. Pegnexcusnas:

00CYyKICHUE
KOHTPOJBHBIX
BOIIPOCOB U
[10/IBEJICHUE UTOTOB
BBHITTOJTHEHHS
[PaKTHYECKOTO
3agaHus
2.5 Busyanusaius |[Busyanusaist JaHHBIX,
TAHHBIX BU3yaIbHBIN aHAIH3
TAHHBIX, TPA(UKH,
TarpaMMBl
P ’ \Ananumuyeckast:

HCTOrPAMMEI,
[TOMCK OTBETOB Ha

KOHCTPYKTOP LISt
BOTIPOCHI YUHUTEIS,

paboTHI ¢ .
CaMOCTOSITeIIbHBIH

arpaMMaMe U UxX
oucK nHdopManuu

(hopmatupoBaHue

[IPU pEIICHUN
MMOCTaBJICHHBIX 3a]1a4.
\KommyHukayuouna .
y4acTHE BO
(bpoHTATBEHOM
00CYKII€HUH, OTBETHI
Ha BOIPOCHI YUHUTEIIS.
\[Ipaxmuueckas.
pereHne
[peIaracMbIX
3aJaHull CpEICTBAMH
Excel. Pegnexcusnas:
00CyKIeHne
KOHTPOJIbHBIX




BOIIPOCOB U
[MOJBEACHUE UTOTOB
BBITTOJTHCHUS
MMPAKTHIECCKOTO
3a1aHMS.

2.6

CTaTUCTHYECK
M1 aHaIu3
TaHHBIX.
Koppensamnuon
HBIM aHAIN3

CTaTUCTHYECKHIT
aHaIu3 JaHHEIX,
BU3YaTU3aIUs] JAaHHBIX
C IIOMOIIBIO
muarpaMMsl pa3opoca u
pacdera ko3 unrenTa

KOPPEIALHH,
KO3 HUTTHEHT
Kkoppemsinuu [upcona

\Ananumuueckas.
IOMCK OTBETOB Ha
BOIIPOCHI YUUTES,
CaMOCTOSTEIIbHBIN
MOVCK UH(OPMAITUH
[pU pEeIICHUN

[MOCTABJICHHBIX 3a7ay.
\KomMmyHUKayuoHHa 5.

y4acThe BO
(pOHTATBHOM

O6CY)K,Z[€HI/II/I, OTBECTHI
Ha BOIIPOCHI YYHUTCJIA.

\[Ipaxmuueckas.
peneHue
[pe/IaraeMbIX

3a/1aHUIl CpelICTBaMU
Excel. Pegnexcusnas:

o0cyxeHue
KOHTPOJIbHBIX
BOIPOCOB U
[10/IBE/ICHUE UTOTOB
BBHITTOJTHEHHS
[PaKTHYECKOTO
3aaHus

2.7

CTaTUCTHYECK
M aHAJIN3
TAaHHBIX.

JIMHeHHEBIH

[locTpoenue
MaTeEMaTHYECKOH
MOJIENIN JINHEHHOM

(TTapHOit)

\Ananumuueckas.
[IOMCK OTBETOB Ha
BOTIPOCHI YUUTETI,

CaMOCTOSITeIIbHBIN
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[PErpPEeCCUOHHBI i
aHaAIN3

3aBUCHUMOCTHU U €€
MHTCPIIpCTALA

MOWCK HH(pOpMau
[IPU pEIIeHUN

yJacTre BO
(pOHTATHPHOM
00CYXIIEHNUH, OTBETHI
Ha BOTIPOCHI YUUTEIIA.
\Ipaxmuyeckasi:
pelieHue
[peagaraeMbix
3a71aHUIl CpelICTBaMU

MTOCTaBJICHHBIX 3a]1ad.
\KommyHUKayuoHHa 5.

Excel. Pegnexcusnas:

00CYyKICHHE
KOHTPOJIBHBIX
BOIIPOCOB U
[10JIBEIEHIE UTOTOB
BBIIIOJIHEH S
MTPAKTHIECCKOTO
3aJaHKs
2.8 [IpoekT [TonsaTus pa3gena

«Cratuctuuec |[«AHajlu3 TaHHBIX B

KU1 METOJL DIICKTPOHHBIX .
\Ananumuueckas.

aHanu3a TabIUIaX»
[TOXICK OTBETOB Ha

ITAaHHBIX)»

BOIIPOCHI YUHUTEIS,
CaMOCTOSITEJIBHBII
MOMCK HHpOpManu
[pY PEICHUH
[OCTaBJICHHBIX 3a/a4.

y4acTHe BO
(poHTATHEHOM
00CYIKIICHUH, OTBETHI

Ha BOIIPOCHI YUUTEIIS.

KOMMyHI/IKaHMOHHa A
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I Ipaxmuueckas:
pelenue
[Ipe/iaraeMbIX
3a1aHUl CpenCcTBaMU

Excel. Pegnexcusnas:

[TOCTPOYHBIH, OJIOK-
cxema, mporpaMMma.
JIMHEeHHbIH,
[Pa3BETBIIAIONIUNCS U
LIUKINYECKUN
ANTOPUTMBL.

00CYyKICHHE
KOHTPOJIHHBIX
BOIIPOCOB H
MOJIBE/ICHUE UTOTOB
BEITTOTHEHHIS
MIPaKTUIECKOTO
3aaHHs
3.
OcHoBBI si3bIKa porpaMmmMupoBanus Python
3.1 Anroput™bl 1 |MIcONHUTENB, i
Ananumuyeckasi:
VICTIOJTHUTEIN.  [aJITOPUTM.
MTOVICK OTBETOB Ha
CriocoOBI Crioco0b1 3anucu
BOTIPOCHI YUUTEIIA,
3arcu JITOPUTMOB: .
. CaMOCTOSATEIIEHBIN
JITOPUTMOB CIIOBECHBI,

MOMCK HH(pOpMau
[IpU PEIICHUH
MOCTABJICHHBIX 3a/1ay.
\KommyHukayuouna .
paboTa ¢
UTPOBBIM
TPEHAKEPOM.
\[Ipaxmuueckas:
OTBETHI HA BONPOCHI,
pereHne
[peIaraeMbIX
3a/1aHUH Ha A3BIKE
[IPOrpaMMUPOBAHHUS

Python.
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\Peghrexcusnast.
3aroJHeHHE JINCTa

peduiekcun
3.2 OO0mmme Hcropust si3pika Python,
CBEJICHUS O KOMITHJIHPYEMbIC U A namueckas:
SI3BIKE MHTEPTIpETHpYEMBIE | B Ha
[POTrPaMMHUPO  [S3BIKH, JOCTOUHCTBA U -
Banust Python  [memoctatku Python. CaMOCTOHTeHLHLIf;
[loHsATHE TaHHBIX, oHCK HEGOpMATHH
TUIIBI JAHHBIX: 1IEJIbIe, e ——
PCIICCTBEHHBIC 1 [MOCTABJICHHBIX 3a/1a4.
CTPOKOBBIC, . |[Kommynukayuonna s:
[ToHsATHE IEpEMEHHOMH, paboTa B
ﬁzzféil;rs;iy KoMaHAax 1 (MK
. WHIUBUIYATBHO.
(OHCTAHTOH. \[Ipakxmuyeckas:
OTBETHI Ha BOTIPOCHI,
pelieHue
Mpe/iIaraeMbIX
3aaHuil Ha SI3BIKE
[POrpaMMUPOBAHUSI
Python.
\Pechrexcusnast.
3aIOJIHEHHE JTUCTA
pedaekcuu
3.3 OpraHuzanus
BBOJIa U BBIBOJA \Ananumuyeckast:

TaHHBIX

Dyukims print(),
paBuIia ee
HCIIOTB30BaHMSL.
O1muOKu npu
HCIIOJIB30BAHUH
byukipm print() Tumnst
nanueIx: int, float, str.
[TpuBeeHNUE TUIIOB C
[TOMOIIIBIO

COOTBETCTBYIOLINX

[TOMCK OTBETOB Ha
BOTIPOCHI YUHUTEIS,
CaMOCTOSITeIIbHBIH
oucK nHdopManuu
[IPU PELLIECHUN
[OCTaBJICHHBIX 3a/1au.
\Kommynuxayuonna si.
pabora B
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dyuxumii (int(), float(),
str()). Oynkius type().
Omnepatop
[pHCBAMBAHUSL.
[IpaBiIa UMEHOBAHUSI
nepeMeHHbIX. DyHKIMA

KOMaH/1ax U (KiIH)
WHIUBUIYATBHO.
\[Ipaxmuuyeckas:
OTBETHI Ha BOIIPOCHI,
perieHne
[peIaraeMbIX
3aJaHUN Ha SI3BIKE
IPOTPAMMHPOBAHHS
Python.

. \Peghrexcusnast.
input(), npasuia ee
3aIIOJTHCHUE JINCTA
MCIIOJIb30BaHHS.
pediekcuu
Heo6xonumocTh
[PUBEICHUS
[[ETIOYHCIICHHBIX
TAHHBIX K THITY int
[ocjie BBOJIA.
3.4 AnroputMuye  |[UMBI JaHHBIX B )
cxas Python \Ananumuyeckas.
’ [TOVCK OTBETOB Ha
KOHCTPYKLUSL  [apu(MeTHUECKHE
N BOTIPOCHI YUUTEJIS,
«CIICIIOBAHUE»  |OTIEPATOPHI, ACHCTBHS C v
epeMEHHBIME CaMOCTOSITeIIbHBIH
N — oucK nHdpopMauu
’ [IPY pELIEHUH
AITOPUTMOB,
0COBCHHOCTH [OCTABJICHHBIX 3a/1a4.

JIHHEHHOTO aJlfOPHTMa,
0JI0K- cXeMma.
biok-cxema JTUHEHHOTO
aropuT™Ma.

\KommyHUuKayuonta 5.

paborta B
KOMaHax U (WIn)
VHIUBUAYaTbHO.
\[Ipakxmuuyeckas:
OTBETHI HA BOIIPOCHI,
peneHue
[peIaraeMbIX
3aaHuN Ha S3BIKE
MPOTPaMMHUPOBAHUS
Python.
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\Peghrexcusnast.
3aroJHeHHE JINCTa
peduiekcun

3.5

[IporpamMmmupo
BaHUE
ITMHEWHBIX
aJITOPUTMOB

JIropuTMa.
[IporpaMmMmupoBaHue
JTMHEWHBIX
AJITOPUTMOB,
apupMeTHIECKIE
oTIepaTophl,
[IEpEMEHHBIE.

biiok-cxema JIMHEHHOTr o

Ananumuyeckas:
[MOVCK OTBETOB Ha
BOTIPOCHI YUUTEII,
CaMOCTOSTEIbHBIN
MOVICK MH(OPMAITII
[IPY pEIICHUN
MTOCTaBJICHHBIX 3a]1a4.
\KommyHUKayuoHHa 5.
paboTa B
KoMaHAax 1 (MK
WHIUBUIYATBHO.
\[Ipakxmuyeckas:
OTBETHI HA BOIIPOCHI,
pelieHne
[pe/IaracMbIX
3aJaHuN Ha S3BIKE
MIPOTPAMMUPOBAHHS
Python.
\Pechrexcusnast.
3aITOJTHCHUE JINCTA
pedaekcuu

3.6

ATOpUTMHYE
cKast
KOHCTPYKLIUS
(BETBJICHHE)

Pa3BeTBIAIONINICS
IropuT™, OJIOK- cXema
BETBJICHUS, OTICPATOPHI
CpaBHECHUMsI. Y CIIOBHBIC
omeparopsi if, if-else,
MpaBuJIa 3aMUCU
YCIIOBHBIX OTIEPaTOPOB.

\Ananumuueckas.
[MIOMCK OTBETOB Ha
BOIIPOCHI YIHUTEIS,
CaMOCTOSITEJILHBIN
MOVICK MH(OPMAITUI
[pU pEIICHUN
[MOCTaBJCHHBIX 3a7a4.
\KommyHnuxayuonna s.
pabora B
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KOMaH/1ax U (KiIH)
WHIUBUIYATBHO.
\[Ipaxmuuyeckas:
OTBETHI HA BOIPOCHI,
peleHue
[peIaraeMbIX
3aJaHUN Ha SI3BIKE
MIPOTPAMMHPOBAHHS
Python.
\Peghrexcusnast.
3aIIOJTHCHME JINCTA
ediekcuu

3.7

[TonmHas popma
BETBIICHUS

biok-cxeMa BETBICHUS.

[10JIHBIN yCIIOBHBIN
oIIepaTop, IpaBUIa
3aMyCH MOJHOTO

YCIIOBHOTO OTIEpaTOpa.

\Unanumuyeckas:
[OWCK OTBETOB Ha
BOTIPOCHI yUHUTEI,
CaMOCTOSATEIbHBIN
MMOMCK nH(pOopMannu
[IPY PELICHUH
MOCTABJICHHBIX 3a/1ad.
\Kommynukayuonna s.
paboTta B
KOMaHax U (WIn)
MHIMBHTY JIBHO.
\Ipaxmuyeckasi:
OTBETHI Ha BOTIPOCHI,
pereHue
MpeIaraeMbIX
3a1aHNi Ha SI3BIKE
MPOTPaMMUPOBAHUS
Python.
\Peghnexcugnas:
3aIoJIHEHHE JICTa
ediekcuu

3.8

[IporpamMmmupo

BAHUC

[IporpammupoBaHue

JTMHEWHBIX

\Ananumuueckas.

TTOVICK OTBCTOB Ha
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[Pa3BETBIISIOL
MXCs
JITOPUTMOB.
'Y CIIOBHBIM
orrepatop

QJITOPUTMOB,
apugMeTHIecKrue
OTIepaTopHI,
[epeMeHHBIC.

BOIIPOCHI YUUTES,
CaMOCTOSTEIIbHBIN
MOVICK MH(OPMAITUI
[pU PEIICHUH

paboTta B
KoMaHAax 1 (MK
WHIUBUIYATBHO.
\[Ipakxmuyeckas:
OTBETHI HA BOIPOCHI,
peleHne
[pe/IaracMbIX
3aJaHUN Ha SI3BIKE
MIPOTPAMMHPOBAHUS
Python
\Pechnexcusnast.
3aITOJTHCHUE JINCTA
pedaekcuu

MTOCTaBJICHHBIX 3a]1ad.
\KommyHUKayuoHHa 5.

3.9

[IpocTrie u
COCTaBHBIE
yCI10BUS

PazBeTBistomuiics
AIrOpPUTM, OJIOK- cXema
BETBIICHMUSI.
Jlornueckue
OTIepaTOphl, COCTaBHbIE
YCTIOBUSL. Y CIIOBHBIN
orreparop.

\Ananumuueckas.
[MIOMCK OTBETOB Ha
BOIIPOCHI YIHUTEIS,
CaMOCTOSITEIILHBIN
MOWCK HH(pOpMaU
[IpU PEIICHUH

paboTta B
KOMaHIax 1 (MJIH)
WHIUBUIYAITEHO.
\[Ipakmuyeckasi:
OTBETHI HA BOIPOCHI,
pereHne
Mpe/IaracMbIX
3a/1aHUH Ha A3BIKE

MMOCTaBJICHHBIX 3aJa4.
KOMMyHuKaZﬂ'{OHHa A
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[IPOrPaMMHUPOBAHNS
Python.

\Peghrexcusnast.
3aIoJIHEHHE JTUCTA
peduiekcun
3.10 Anroputmude  [Omeparop While B
CKas Python, cunrakcuc )
KOHCTpYKIHUsSL  |omepaTopa While Anamumuiecras:
Py patop ' [MOVCK OTBETOB Ha
«IIOBTOPCHUCH
BOTIPOCHI YUUTEII,
CaMOCTOSATEIbHBIN
[Iporpammupo
MOVICK MH(OPMAITII
BaHME IIUKJIOB C
[PU peLICHUH
38 JTaHHBIM
CTOBHEM [OCTABJICHHBIX 3a/1a4.
Y \Kommynukayuonna s
[IPOIOIDKCHUS
paboTa B
paboTsI
KoMaHAax 1 (MK
MHIUBUIYATBHO.
\Ipakmuyeckasi:
OTBETHI HA BOIIPOCHI,
pelieHne
[pe/IaracMbIX
3a1aHUH Ha A3BIKE
[POrpaMMUPOBAHUSI
Python.
\Pechnexcusnast.
3aIOJIHEHHE JTUCTA
pedaekcuu
3.11 [Tporpammupo |Omeparop for B Python,
BaHUC [UKJIOB C |hyHKIHS range
by ge(), \Ananumuyeckast:
3aTaHHBIM CUHTAKCUC (PYHKIHH
[TOVCK OTBETOB Ha
YHCIIOM range().
N BOTIPOCHI YUUTEJIS,
[TOBTOPCHUIA

CaMOCTOSATENbHBIN
MMOWCK HH(pOpMannuu
[PY pEeLICHUH

INOCTaBJICHHBIX 3a1a4.
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\KommyHuKayuoHna 1.
pabora B
KoMaH/1ax U (MITH)
WHIUBUIYATBHO.
\[Ipaxmuuyeckas:
OTBETHI HA BOIPOCHI,
peleHue
[peIaraeMbIX
3aJaHUN Ha SI3BIKE
MIPOTPAMMHPOBAHHS
Python.
\Peghrexcusnast.
3aIIOJTHCHUE JINCTA
ediekcuu

3.12

[Ipoext
«Pa3nuuHbIe
BapUAHTHI
[MPOTPaMMHPO
BaHUS
[IMKITTISCKOTO
AJIrOPUTMAaY

[uxnnueckuii
AIITOPHUTM, aNTOPUTM
while, anropurm for,
[paBuIIa 3aMUCH
[KITHYECKUX
anropuT™oB B Python.

Unanumuveckas:
MOVICK peIICHUS
[IOCTABJICHHOM 3a/1a4yu.
\KommyHukayuouna .
paboTta B
KOMaHax U (WIn)
MHIUBUIYATBHO.
[ Ipakxmuueckas.
pEIIeHIe IPOCKTHOM
3a1aqn.
\Pechnexcusnast.
3aITOJTHCHUE JINCTA
pedaekcuu.

3.13

[Ipoext «Hauanal
[IPOrpaMMHpPO
BaHUA

Tunbel JaHHBIX,
[IepeMEHHBIE,
byHKIININ,
MaTeMaTHYSCKHE U
JIOTHYECKHE
OIIepaTOphl, BUJbI
QJITOPUTMOB, YCIIOBHBIHN
oneparop,

\Ananumuyeckas: B
mporecce
CHCTEMAaTH3aLNN
3HAHMI.
\KommyHnuxayuonna s.
mpu pabote B
KOMaH/1ax.

while.

oneparop for, oneparop

\lIpaxmuueckas: B
pabote o
CO3/TaHUIO BU3YaJIbHON
KapThl 3HAHUH.

(1)

\Peghnexcugnas:
3AIIOJIHCHHUC JINCTA
e(IIeKCHu
Pa3znen 1. BBegeHue B HCKYCCTBEHHbII HHTE/UIEKT
3HaTh TIOHATHE WH()OpMaIUH,

VYyammecss I0KHBI
«HHPOPMAITHS, «TAHHBIC.

VYyamuecs 10KHbI YMETh:
*  [PHUBOJUTH MPUMEPHI HH(OPMAIIMOHHBIX MTPOLIECCOB B
npupojie, o0IIeCTBE, TEXHUYECKUX CUCTEMAX;
*  CTPYKTYpHUpPOBaTh HH(POPMALUIO, BBIJENISATH OCHOBHBIE
MOHSTHS U B3aUMOCBSI3H MEXIY HUMHU.

pasinuue MCEXKIAY MNOHATHAMU
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Paznen 2. AHAIM3 JaHHBIX B 3JIEKTPOHHBIX Ta0auuax (15 4.)
VYuyanuecs J0KHBI 3HATD:
*  BO3MOJKHOCTH DJICKTPOHHBIX TAOJIHII 11 XpaHCHUS,
aHaJIM3a U MPEACTABICHUS 1aHHbIX;
VYyamuecs 10KHbI YMETh:

* BBOJWTH U PEIAKTUPOBATh JAHHBIC B AJIEKTPOHHBIX TAOIHUIIAX;

* BBINOJIHATH BBIYHMCIICHUS C TTOMOIIBIO 3JICKTPOHHBIX TAOJHIL; MPEICTABIATH IaHHBIC B BUIC
JMarpaMm M rpaukoB.
Paznen 3. OcHoBbl mporpammupoBanus Ha Python (18 4.)
VYvuamuecs A0JKHbBI 3HaTh:

*  TOHATHUS «AITOPUTM», KUCIIOIIHUTEIbY, KCUCTEMa KOMaH]| HCIIOJTHUTEIIS;

* OCHOBHBIC AJITOPUTMHUYUCCKUE CTPYKTYPBI: CIICIOBAHUE, BETBICHUE, IIUKIT;

*  peaJHM3alfi0 OCHOBHBIX aJITOPUTMHUYECKUX CTPYKTYP B BEBIOPDAHHOM SI3BIKE
POTrPaMMHUPOBAHHUSL.
VYyaruecs 10JKHBI YMETh:

*  COCTaBJIATH AITOPUTMBI JUIs PEIICHHUS MPOCTHIX 3a/1a4 B CIIOBECHON Gopme, Ha
QITOPUTMUYECKOM SI3bIKE U Ha BEBIOPAHHOM SI3BIKE MPOTrPaMMHUPOBAHHUS;

*  BBINOJIHATH TPACCHUPOBKY aJITOPUTMA;

* POrpaMMHPOBATH HECJIOXKHBIC TMHEHHBIC, PA3BETBISIFOIIUECS U IIUKINYCCKHE AITOPUTMBI
Ha BHIOPAHHOM SI3BIKE IIPOTPAMMHUPOBAHHSL.

Conepixkanue Kypca

B sTOM paznene copepkuTcs TeMaTUYECKOe INIAHUPOBAHKE U ITEPEUYEHb IIaHUPYEMbIX
Pe3y/bTaTOB OCBOEHUS MPOTrpaMMbl (UTOIOB U3YUYEHUSI OTAEIBHBIX TEM).

Ha ycMmoTpenue yunTens KOJIMYECTBO YacoOB, OTBEIEHHBIX Ha OCBOCHUE OTAEIbHBIX TEM U
IIPOBEJICHUE NPOECKTHBIX 3aHATHH, MOKET ObITh YBEJIMYEHO B 3aBUCUMOCTH OT BO3MOXHOCTEN U
UHTEPECOB 00YUarOIUXCS.

Paznuuune 06a30Boro ypoBHsl OT yIiIyOJIE€HHOTO Kypca MPOSBIISETCS B CTENEHH INTyOUHBI U
KauecTBa OCBOCHMS TEOPETUUYECKOT0 MAaTepHalla ¥ MOJYyYEHHBIX IPAKTUYECKUX HABBIKOB.

KaﬂeHI[apHO-TeMaTI/IquKOG INIAHUPOBAHUEC

Ne JlaTa Tema KosaunyecTBO 4acoB
BBeneHue B MCKYCCTBEHHbIM HHTELJIEKT
1 07.09 BBeneHne B MICKyCCTBEHHBIN UHTEIUIEKT 1
HUroro no pasaeny 1
AHAQJN3 TaHHBIX B JJIEKTPOHHBIX TA0IUIIAX
2 14.09 Hayka o nanHbIX. bonbiive jaHHbIE
21.09 OmnucarenbHas ctatucTuka. TaOIuuHbIE JaHHBIE
4 28.09 OO0paboTKa TaHHBIX CPEACTBAMH IIICKTPOHHOU TaOIHUIIBI
05.10
12.10
3) 19.10 O06paboTtka naHHbIX. [lepBUUHBINA aHATN3 2
26.10
6 09.11 Busyannsanus JaHHBIX 2
16.11
7 23.11 CraTucTuvecknii aHaau3 naHHBIX. KoppensiuonHslii anamms3 |2
30.11
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8 07.12 CTaTUCTUUECKUI aHAIN3 JAaHHBIX. 1
JIMHEHBIN perpecCUOHHBIN AHAIN3
9 14.12 [IpoekT «CTaTUCTUUECKUN METO]T aHAJIN3a JAaHHBIX» 3
21.12
28.12
HToro mo pasaeny 15
OcHOBBI IporpamMmmupoBanus Ha Python
10 11.01 AJITOPUTMBI M UCTIOJTHUTEIIH. 1
Crioco0pl 3anMcy anropuTMoB
11 18.01 OO11Ke cBeIeHus O A3bIKe MporpammupoBanus Python 1
12 25.01 Opranu3anys BBOJIa U BEIBOJA IAaHHBIX 1
13 01.02 ANrOpUTMHYECKAsE KOHCTPYKLUS «CIIEA0BAHUE) 1
14 08.02 [IporpaMMupoBaHu€e TMHEUHBIX aITOPUTMOB 1
15 15.02 AJITOpUTMUYECKAsT KOHCTPYKIIUS «BETBIICHUE) 1
16 22.02 [losnHas (opma BETBICHUS 1
17 01.03 [IporpamMmMupoBaHuE Pa3BETBIISIFOITUXCS AITOPUTMOB. 2
15.03 'Y CIIOBHBIH OIIepaTop
18 05.04 [IpocThie 1 cOCTaBHBIE YCIOBUS 1
19 12.04 AJITOPUTMUYECKAST KOHCTPYKIIHS «ITOBTOPCHHEY.
19.04 [[porpamMmMupoBaHue IIUKIIOB C 33JJaHHBIM YCIOBUEM
[POTOJDKEHHS PAOOTHI
20 26.04 [IporpaMmMupoBaHuE ITUKIIOB C 33JJaHHBIM YHCIIOM TTOBTOpPEHUH|1
21 03.05 [TpoexT «Pa3nmuHble BapuaHTHI IPOTPaMMHPOBAHUS 3
10.05 LIUKJIMYECKOTO aJITOPUTMa»
17.05
22 24.05 [TpoekT «Hauana nporpammupoBanus Ha Pythony 2
26.05
HToro no pasgeay 18
NTOI'O 34
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