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1. IogcHuTEALHAA 3AIIUCKA.

IIporpamMma kypca «VICKyCCTBEHHBIM MHTEUIEKT» COCTaBleHa aiasi 7—9 kiaccoB B
cootBeTcTBUM ¢ TpeboBanuamu DI'OC  ocHoBHOro obmiero oOpa3oBaHus (IpHKa3
Munnpocsemienus Ne 287 or 31 mas 2021 1), ¢ y4eroM MPEEMCTBEHHOCTH IPOrpamMm
HayaJIbHOTO, OCHOBHOTO W cpefHero oodmiero oOpaszoBanus. Ilporpamma mnpeanasHaueHa JUIst
IPOJIOJDKEHHUST OOyUeHHs] OCHOBAM HCKYCCTBEHHOTO HMHTEJUIEKTa M OPUEHTHPOBAHA Ha aHAJM3
JAHHBIX, BBEJICHUE B MAIIMHHOE 00yueHHEe Ha 0a30BOM YpOBHE. 3a MOCJIEIHUE JIECATUIICTHS BO
MHOTHX O0NacTAX HAayKd M WHAYCTPUHM CTAIM HAKaIIUBaThCs OONbIIME OOBEMBI JAaHHBIX, a
TaK)K€ CTaJM Pa3BUBATbCA METOJbl MALIMHHOTO OOyuYeHUSs, MO3BOJSIOIIUE M3BJIEKaTh M3 ATHX
JAHHBIX 3HAHUS U SKOHOMHUYECKYIO I10JIb3Y.

Jlyis 6a30BOro ypoBHSI MPOTpaMMOM MPEIyCMOTPEH MPOMNEACBTUYECKUN pa3zesl aHaau3a
JAHHBIX B AJIEKTPOHHBIX TAOIMIIAaX, a TaKke OCHOBBI MporpammupoBanusi Ha Python, anamu3
naHHbIx Ha Python. OcHoBomonararomieil TeMoi siBisieTCs BBEACHHE B MPOTrpaMMHUpPOBaHHE Ha
Python. CdopmupoBaHHbIE y yJanIuxcsl 3HaHUS U yMEHHS B OOJAacCTH MPOrpaMMHPOBAaHUS Ha
Python OynyT B nmanpHeiilleM HCMONB30BaHBI MPU H3YyYCHHH aHAINW3a JAHHBIX HAa CTYICHH
OCHOBHOTO 00mIero o0pa3oBaHUsT W MAIIMHHOTO OOYYEHHsS Ha CTYIEHHW CPEIHEro OOIIero
oOpazoBanus. Data Science — oHa U3 caMbIX MPOrPECCUBHBIX 00nacTel B MPOrpaMMUPOBaHUU
cerogns, a Python — camblii mOmynsipHBI W pPacHpPOCTPAHEHHBIH SI3BIK, HCIIONB3yEeMBIN IS
aHanu3a JaHHBIX. He ynuBHUTENBHO, YTO ABE 3THU OOJNIACTH 3HAHWM AKTUBHO H3YYalOTCS W
IPUMEHSIIOTCSl CIIEUUAINCTaMU Il TOCTPOEHHUS NPEIUKTUBHBIX MOJEIEH, BU3yalu3alUd U
paboTsl ¢ gaHHBIMU. Kypc MO3BOJNIUT y4yalIMMCS OCBOUTH OCHOBHBIE MHCTPYMEHTHI pabOThl U
IPUCTYNIUTh K IOCTPOEHUIO Mozened u pabore ¢ AaHHbIMU. B xozme ocBoeHMst ydueOHOTO
Marepuaia Kypca y ydamuxcsi GopMUpPYeTCsl YCTOMUMBBIN MHTEpEC K U3yUYEHUIO TaHHOW TeMbI U
3aKiajpiBaeTcs 0asza A MPOJOHKEHUS U3YYEHHsI METO/IOB MAaIIMHHOTO OOy4YeHHUs Ha CTYNEHU
cpeaHero oo1iero oopa3oBaHus.

[IporpamMma paspaboTaHa B COOTBETCTBUU C OJHUM M3 TUIAAKTUUYECKUX MPUHIUIIOB —
IIPUHLIMIIOM IpeeMCTBeHHOCTH. ConepikaHue IporpaMMbl HAaxXOAWTCA B TECHOM CBA3M C
MaTepuasoM I Ha4aJIbHOTO OOIIero oOpa3oBaHUs, a TaKKe SBISETCS HEOOXOTUMBIM IS
MOCTIETYIOIEr0 W3y4eHUs] Ha CTYNEHU CPEIHEro oOIero odpa3zoBaHus. DTO — JIMHUS S3bIKA
nporpammupoBanus Python, ocBoeHue KOTOpOro HauMHaeTcs B OCHOBHOM IIKOJE, U CKBO3HAs
JMHUS MalIMHHOTO O0y4Y€HHsI, OCBOEHHE KOTOPOrO HauMHAETCs Ha MPOIEAEBTHUECKOM YPOBHE B
Ha4aJIbHOM M OCHOBHOM IIKOJIE ¥ TPOJIOJIKAETCS Jajiee B CPEIHEN IIKOJIE.

K 3aBepmiennto obyueHus MO TporpamMMme ydamiuecs AOJDKHBI MOHHMATh aKTYaJbHOCTh
aHaiM3a JIaHHBIX, €r0 OCHOBHBIE OOJIACTH NMPUMEHEHHS M MeToAbl peann3zauuu. IIporpamma
OpeAroaraeT, 4Yro y yvamuxcs Oyaer copMHpOBaHO IEIOCTHOE MpEACTaBlIeHHEe 00 aHamu3e
JAHHBIX, pean3alii METOI0B aHallu3a JaHHbIX Ha s3bike Python, ero cdepax npumenenus.

JlanHbBIN Kypc omupaeTcs Ha (pyHIaMeHTaJdbHbIC TUAAKTHUECKHE MPUHIUIBI, TaKUe Kak
MIPAKTUKO- OPHEHTUPOBAHHOCTh, HAYYHOCTh U JOCTYMHOCTb, LIEJIOCTHOCTh U HEMPEPHIBHOCTD, a
TaKKe WMHHOBALIMOHHbIE METOAbl MPOOJIEMHO-Pa3BUBAIONIETO M CMEIIAHHOTO OOydeHus,
IPOrPaMMHO-TIPOEKTHOTO U HMCCIIE0BAaTENbCKOTO TOAXOAOB. B  KOHIlE KaXa0ro ypoka
MPUCYTCTBYIOT BOMNPOCHI M 33/JaHUsl, MHOTHE M3 KOTOPBIX OPUEHTHUPOBAHBI Ha KOJUIEKTUBHOE
oOcyXeHue, JUCKYCCUH, BRIPAOOTKY KOJIJIEKTUBHOTO MHEHHUSI.

Ocoboe MecTo B peanu3aliyl MporpaMMbl OTBOJUTCS BUACOJIEKLUSAM, OHJIAMH-pecypcam,
TpeHaxkepaM. Bce 3To co3aeT HeoOxonuMble YCIoBUS sl (OPMHUPOBAHUS CAMOCTOSATEIBHOCTH
B IUIAHUPOBAaHMM Y4eOHOH NeATeNbHOCTH, B OpraHU3alUH Y4eOHOro COTPYIHHYECTBA, B
pacmpenesieHu poJie MpU pelieHur Yy4eOHBIX 3a7ad U mpobieM. HeoTrhemiemoil yacThbio
IPOTPaMMBI SBJISIETCSA POEKTHASI JeSITEIbHOCTh 00YJatOLTIXCSl.

W3ydeHne pa3nuyHbIX acCMEKTOB aHalW3a JAHHBIX MO3BOJUT C(POPMHUPOBATH y yUaAIIMXCS
CIIOCOOHOCTh K AQHAIMTUYECKOW M TIPOTHOCTUYECKOW nesTenbHOCTH. [loMCK OTBETOB Ha
npoOJieMHBIE  BONPOCHI,  pEHIeHHEe  MPOOJEMHBIX U HCCIENOBATENbCKUX  3aJaHUM,
WHTETPUPOBAHHBIX B COJACpIKAHME, HAMPaBICHO Ha (POPMHUPOBAHUE Y YYAIIUXCS IIETOCTHOTO



CUCTEMHOTO MBIIIJICHHUS, KOTOPOE MO3BOJIUT UM OIEHUTH CHOPMUPOBAHHBIN KPYT MOCTOSHHBIX
HMHTEPECOB U OCYIIECTBUTh OCO3HAHHBIA BBIOOp NajbHEHIIe 00pa3oBaTeNbHON TPACKTOPUU U
npo¢eCCHOHATFHOTO CAMOOIIPECIICHHS.

Heap u 3apaun kypcea. [T1aBHas nenbp Kypca — JAaTh ydamuMmcs: 6a30Boe IMpeacTaBlIeHUE
00 aHanmM3e MaHHBIX W pealiu3allii OCHOBHBIX METOJOB aHalM3a JaHHBIX Ha s3bike Python,
MO3HAKOMUTH C TEPMHUHOJIOTHEN UCKYCCTBEHHOTO MHTEIIEKTA U HAYYUTh MIPUMEHSTh HEKOTOPhIE
U3 €r0 METOJIOB JJIsl PEILICHUs MPAKTUYECKUX 3aa4.

LeneBasi aynuropusi Kypca. Yyammecs: 7—9 kinaccoB 0011eo0pa3oBaTeIbHBIX IITKOJ.

LleHHOCTHDBIE OPHEHTHPHI COAEPIKAHUS U Peau3alUi NPOrpaMMbl

CopepxaHue  mOporpaMMbl  HOCHUT MEXAUCHUIUIMHAPHBIA Xapakrep. EcTecTBeHHBIM
00pa3oM BBIIISIIUT €r0 BO3MOXHAs WHTETpalus C JUCHHUIUIMHAMHU TPEIMETHOW oO0macTu
«Maremartuka u uH(popMarukay. Pa3BuUTHE IOTMYECKOTO U AITOPUTMHUECKOTO MBIILICHUS,
OCYIICCTBIIIEMOE HAa ypOKax IO OSTUM JHUCHUIUIMHAM, CIYXHAT 3anade (OpMUPOBaHUS
HE0OXOMMOW OCHOBBI, HA KOTOPOH B JalbHEWIEM OyJeT OCYIIECTBICH MEPEeXol K MAIIMHHOMY
00y4eHHIO Ha CTYIIEHU CPEIHETO 00IIero 00pa3oBaHusI.

Uepes MCHOIb30BaAHNE PA3IUYHBIX 1aTACETOB M aHAJIW3 JIaHHBIX CUHTE3UPYIOTCS 3HAHUS U
YMEHHSI YIalTUXCsl, TIOTYICHHBIC MU Ha ypoKax reorpadun, GU3HKH, ONOJIOTHHU B JPYTUX.

Heotwpemiemoii yacTbio MpOrpamMMmBbl SIBISETCS peaau3aliis MPOEKTHOIO METoAa 00yUeHusI.
[Iporpammoi IpeAyCMOTPEHO  BBIIIOJHEHHE TaKUX IPOEKTOB  Kak

«CTaTUCTUYECKUA METOJ| aHAJIU3a JAHHBIX», «Pa3nnuHble BapUaHThl IPOrPAMMHPOBAHUS
UUKJIMYECKOTO alITOPUTMAY,

«Hauana nporpammupoBanus Ha Pythony. IIpoexTsl Mo cBoel AMAAKTHUYECKOW CYIIHOCTH
HaleJaeHbl Ha (OPMUPOBAHUE CIIOCOOHOCTEH, MO3BOMAOMMX A(H(PEKTUBHO JEHCTBOBATH B
peaslbHOM JKM3HEHHOM cutryauuud. OOnanas WMH, ydYal[uecs MOTYT aJanTHpPOBAaThCA K
W3MEHSIOIMMCS  YCIIOBUSIM, OPUEHTHPOBATHCS B PA3HOOOpPA3HBIX CHUTyallUsX, padorarth B
KOMaHJIE.

[Tpu paGote Hag MPOEKTOM MOSBISETCS UCKIIOUATEIbHAS BO3MOXHOCTH ()OPMUPOBAHUS Y
yUalxcss KOMIIETEHTHOCTH paspelieHusi mnpodneM (TIOCKONBKY 00s3aTeNbHBIM  YCIOBHUEM
peanu3aiy MeTo/la MPOEKTOB B IIIKOJIC SIBJISIETCS PEIICHUE YYaIIUMCs COOCTBEHHBIX MPOOIeM
CpeICTBAaMH TMpPOEKTa), a TaKkKe OCBOEGHHE CIOCOO0B JIeATENbHOCTH, COCTABISIIOIINX
KOMMYHHUKATUBHYIO U HTHGOPMAIIMOHHYIO KOMIIETEHTHOCTH.

IInanupyemblie pe3yjbTaThl 0CBOCHHS Y4eOHOIo Kypca

®OI'OC ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaraM OCBOCHHS OOyYaIOIIMMHCS OCHOBHOU
00pa3oBareIbHOI MPOrpaMMBbl CpPETHEro 001ero 00pa3oBaHUs: TMYHOCTHBIM
pesynbratam (Tabnuma 1); MerampeaMeTHBIM pesyabraraM (Tabmuna 2); OpeaMEeTHBIM

pesynbraram (Tabnuna 3).

Tabnuua 1 JInuHOCTHBIE PE3yabTaThI

TpedoBanue ®roc Yem gocTuraercs




JInaHOCTHBIE pE3ynbTaThl,

o0ecrieunBaONIMe aJaNTalUl0 O00y4aroLerocs

K U3MEHSIOIIHUMCS YCIOBUAM COLUAIbHON
Y IIPUPOAHOU CPENBL:
YMEHHE pacro3HaBaTh KOHKDETHBIE
IIPUMEPBI IIOHATHS 110 XapaKTEPHBIM IIPU3HAKAM,
BBIIIOJIHATh  ONEPALlMM B COOTBETCTBUU  C
OIpEIEICHUEM M INPOCTEHIIMMH CBOMCTBAMU
HOHSTHS, KOHKPETU3UPOBATh IIOHATHE

IIpUMEpaMy, HCIIONb30BaTh IIOHATHE U
€ro CBOMCTBA IIPU pEUICHHH 3a7a4, a TaKkKe
OIEpPUPOBaTh TEPMUHAMM U IIPEICTABICHUAMU B
00JIaCTH KOHLIENIIMH YCTOWYMBOIO Pa3BUTHUS

Paznensr
«BBenenue B
HHTEIIIEKTY,
«OcHOBEI
Pythony,
«Ananmms
TaOIHIIax .

UCKYCCTBEHHBIHN
[IPOrpaMMHUPOBAHUS  Ha

JaHHBIX B  JJICKTPOHHBIX

LlenHOCTH  HAy4YHOTO
MO3HAHUS:

OBJIa/ICHUE OCHOBHBIMHU
HaBBIKAMHU
HCCIIeI0BaTENIbCKON
NesTeTbHOCTH, yCTAaHOBKA Ha
OCMBICIICHHE  OTIbITA,
HaOMIOIGHNUH, TOCTYNKOB U
CTpeMIIeHHE
COBEpIIEHCTBOBATh  MyTH
JOCTH)KEHUS
WH/IMBUTyaIEHOTO u
KOJUIEKTUBHOTO
Onaromnoxyqust

Paspgensl «AHanus
JAHHBIX B JICKTPOHHBIX
TabIULIaAx).

Tabnuua 2 MeTtanpeameTHbIe pe3yabTaThl

TpeboBaHue ®roc

Yem pocturaerca




YMeHHne caMOCTOSTENBHO ITUIAHUPOBATh
U MYTHIOCTHKCHUS  LICJIH, BTOM
Yucie  albTepHATUBHBIE, OCO3HAHHO
BBIOMpaTh  Haubosee  AhPeKTUBHBIC
CIIOCOOBI peleHus

VY4eOHBIX U MO3HABATEIbHBIX 33]1a4.

[IpoekTHbIE 3a0aHUs

Ymenue OIICHHUBATh IPaBUIBHOCTh
BBIITOJHEHUST  y4eOHOM 3a/1a4u,
COOCTBEHHEBIE BO3MOKHOCTH €€
pEIICHHS.

Paznmensl «AHanM3 JaHHBIX B 3JICKTPOHHBIX
Ta0IMIIAX Y,
«AnHanu3 naHHbIx Ha Pythony

VMmenue OIIPENENATh HOHSTHS,
co3maBaTh OOOOIIEHHS, YCTaHABIUBATH
QHAJIOTUH, KJIacCH(pUIUPOBATH,
yCTaHABJIMBATh MPUYUHHO- CJICJICTBEHHBIC
CBSI3H, CTPOUTH JOTUYECKre
[paccyXaeHus, YMO3aKITIOUCHHS]
(MHAYKTUBHBIE, ICTYKTHBHBIC U 10
QHAJIOTUH)  © Jienarhb
BHIBO/IBI.

Pasnensl «AHamu3 JaHHBIX B OJIEKTPOHHBIX
Ta0IMIaxy,
«AnHanu3 naHHbIx Ha Python»

YMeHue co3/1aBaTh, IPUMEHATh u

npeoOpa3oBbIBaTh 3HAKW W CUMBOJIBI,

MOJIEJIA U CXEMBbI JJISl PeLIeHUs y9eOHbIX
n

ITO3HAaBaTCJIBbHLBIX 3a1a4

Paznmensr «AHanM3 MAaHHBIX B 3JIEKTPOHHBIX
Ta0IHIIAX»,
«AHanu3 gaHHbIX Ha Python»

dopmupoBaHUe 51 pa3ButHe
KOMITETEHTHOCTH B obnactu
ucnons3zoBanussUIKT  (MKT-

KOMITCTCHIIHH ).

Paznmensl «AHaIM3 JaHHBIX B 3JICKTPOHHBIX
Ta0IHIAX Y,
«AHanu3 naHHbIX Ha Pythony

Ta6nuna 31IpeaMeTHbIe pe3yNbTaThl

TpedoBanune ®I'OC

Yem nocruraercs




dopmupoBaHue HHPOPMAITHOHHOM

u AJITOPUTMHYECKON

KYJIBTYPBI, (bopmupoBaHue
IPEICTABICHUS O KOMIIBIOTEPE  Kak

YHUBEPCAIBHOM YCTPOMCTBE

00paboTku

uHbOpMalLuU, pa3BUTHE
OCHOBHBIX HaBbIKOB u yYMEHUM
WCIIOJIb30BaHM KOMITBIOTEPHBIX
YCTPOMCTB.

Pa3nenrsl
«OcHOBBI TporpammupoBanus Ha Pythony
«Ananu3 naHHbIX Ha Python»

dopmupoBaHUe MPeICTaBICHUS 00
OCHOBHBIX M3y4aeMbIX

Pasnensl «AHamu3 JaHHBIX B DJICKTPOHHBIX
TaOIHUIIax),

MOHATHSIX (nadpopmanus, «OcHOBBI IporpammupoBanus Ha Pythony
aNIropuT™M,  MOJEIb) U HX «AHanmu3 naHHbIX Ha Python», «BBenenue
CBOMCTBaxX. B MallMHHOE o0yueHue Ha Pythony»
Pa3Butue aITOPUTMHUYECKOTO Paznensl «AHanu3 JaHHBIX B 3JEKTPOHHBIX
MBIIIJICHUS, TaOIMIAX ),
HE00X0IMMOTo Ui «AHanu3 naHHbIX Ha Python», «OcHOBBI
npodeccuoHaTbHOM MAITMHHOTO O0YYCHUS»
JeSITebHOCTH B COBPEMEHHOM
oOlIecTBe; pa3BUTUE YMEHMH COCTaBUTh
u
3amnMcarb ANrOpuTM s
KOHKPETHOTO VCTIOJTHUTEJIS;
dbopMupoBaHue 3HAHUI 00
ANTOPUTMUYECKHUX KOHCTPYKIIMSIX,
JIOTHYECKUX 3HAYCHUSX "
orepanusx;  3HAKOMCTBO
c OIHHMM U3  SI3BIKOB
OpOrPaMMHUPOBAHUSI UM OCHOBHBIMHU
QITOPUTMUYECKHIMU  CTPYKTYpaMu  —

JIMHEUHOM, YCIIOBHOW U LIUKJINYECKOU.




DopMHUpPOBaHUE YMEHUI

dhopmanm3anyu u
CTPYKTYPUPOBAHHS UH(pOpMAaIH,
YMEHUS
BBIOMPATH
croco0 MIPE/ICTABICHUS
JAHHBIX B COOTBETCTBUHU C
MOCTABJIEHHOM 3a/1auei (TabGnuisl,

CXeMbl, TpaduKw,
JTUarpaMMbl) C HCIOJIb30BAaHHUEM
COOTBETCTBYIOLIUX MMPOTPAMMHBIX
CpeICTB 00padOTKH TAHHBIX

Paznenbr «OCHOBBI MPOTPaMMHUPOBAHUS HA
Python», «AHamM3 MAaHHBIX B AIEKTPOHHBIX
Ta0IUIIaX ),

«AHnanmu3 maHHbIX Ha Pythony», «BBencume
B MammuHHOE oOyueHue Ha Python»

dopmupoBaHUe HABBIKOB
U yMEHUM 0€3011acHOTO
U 11e51€c000pa3Horo
MOBEJICHUS TIPU
pabore c
KOMIBIOTEPHBIMH IIPOTPaMMaMi U
B cetu HnTepHer,
YMEHUS co0onaTh HOPMBI

MH(OPMAITMOHHOMN 3THUKH U TIpaBa

Paznen «BBenenue B

HUHTCIIICKT»

WCKYCCTBEHHBII




2. YYEBHO-TEMATUYECKHWMH IJIAH.

HaumenoBanue TeMbl Kpatkoe cogepxxanue Bupl yueOHOMACATENFHOCTH
1. Beenenue 8 M1 u MO
1.1 BBenenue B MamimaHoe [IporHo3upoBanue, aHanus, oOydeHHE, JaHHBIC, NMPU3HAKU, AITOPUTM, | AHanumuueckas. TOUCK OTBETOB

o0yueHue

HCKYCCTBGHHBIP'I MHTCIJIICKT, MAlIMHHOC 06yquI/Ie

Ha BOIPOCHI yUuTeNs,
CaMOCTOSITENIbHBIN MIOUCK
uH(popMaMu TpU  pELICHUU
[IOCTaBJICHHbIX 33/1a4.
Kommynurkayuonnas:

KOMaHIHas paboTa, OTBETHI
Ha BOIPOCHL YUUTCIIA, HUI'poBas
npakThka. [Ipakmuueckasn. ydactue

B uUrpe,paboTa ¢ UrPOBHIM
TPEHAKEPOM.

Pegnexcusnasn: pednexkcus MeToa0oM
«6 LA

2.AHanu3 JaHHBIX B 3JIEKTPOHHBIX TaOIUIIax




2.1

Hayka o naHHBIX.
Bonpmme nangeie

Hayka o nansbIX, npodeccun B 001aCTH HayKH O JAHHBIX, JaHHbBIE U
OoJblIME JaHHbIE, METO/bI pa0OThI C JAHHBIMU

Ananumuueckas: TOUCK OTBETOB Ha
BOIIPOCHI YUHTEIS,CAMOCTOSITEIIbHBIN
IIOMCK uHpopManuu npu
pELICHUH  IMOCTAaBJICHHBIX
3ajad.
Kommynukayuonna . ydacrtue
BO ()pOHTATILHOM OOCYKIECHUH,
OTBETHI Ha BOIPOCHIyIHUTEIIS.

IIpakmuueckas. peuieHne
npeaiara€MbIxX 3a1aHUI
cpeactBamu EXcel. Pegrexcuenas:
o0cyxaeHue KOHTPOJIBHBIX
BOIIPOCOB M IIOJABEICHUE UTOIOB
BBIITOTHEHUSA MIPAKTUIECKOTO

3aJaHusd




2.2

OmnmncarenbHas CTaTHCTHKA.

TabnmuuHble AaHHBIC, METOALI PaOOTHI ¢ TAOJUYHBIMU JTaHHBIMU,

Ananumuueckas. TIONCK OTBETOB Ha

TaOnu4HbIC TaHHBIC 0a30Bble HMHCTPYMEHTHI TabmuuHoro mporeccopa Excel, c6op u [ Bompocsl yuuTens,caMOCTOSTEIbHbIHI
oborarieHue JaHHBIX MIOUCK uH(popManuu pH
pelIeHHHd  TOCTaBJIEHHBIX
3ajad.
Kommynukayuonna 1. ydacTtue
BO ()POHTAILHOM OOCYKJICHUH,
OTBETHI Ha BOIPOCHI yUUTEIIS.
Ipakmuueckas: perieHue
npeaaraeMbIX 3aJaHuil.
Pegnexcusnas: o0CyXIeHne
KOHTPOJIbHBIX BOITPOCOB u
MOJBEICHUE HTOTOB BBIMOJHEHUS
NPaKTHYECKOTO 3a/[aHHs
2.3 Oo6paboTtka JAHHBIX | CTATUCTUYECKUE TIOKa3aTeld, Mepbl  LEHTPalIbHON TEHJEHUMH, | AHarumuueckas. TOUCK OTBETOB Ha
CpeAcTBaMHU BeTpoennbie Gynkuun =CUET(), BOITPOCHI YUHTEI,
AIEKTPOHHOU TAOINIIBI ;ggé\ﬁll\gg’() CaMOCTOSITEIIbHBIN MIOKCK
) MH(OPMALIMUTIPU  PELICHUU
=MAKC(), =MUH(), IIOCTABJICHHBIX 3aJ1a4.
=MOJA(), Kommynurxayuonna s: ydacTue
=MEJIMAHA() BO (DpOHTALHOM OOCYKICHHH,

OTBCTHI HA BOIIPOCHI YUUTCIIA.

Ipaxmuueckas: perieHue
MpeJyIaraeMbIX 3a/IaHui CpeIcTBaMuU
Excel. Pegurexcusnas: obcyxnenne
KOHTPOJBHBIX BOTIPOCOB "




HOABCACHUEC HUTOI'OB BBIIIOJIHCHUSA
MPAKTUYCCKOI'O 3aJaHUA

24 O0paboTKaTaHHBIX. [TepBU4HBII aHAIN3 NaHHBIX, 3TAMbl PAaOOTHI C TaHHBIMH, BCTPOCHHBIC | Ananumuueckas. TIOUCK OTBETOB Ha
TepBuumbiianamm3 GyHKLIMH BOIIPOCHI YUUTEJs,CAMOCTOSTEIbHbBIN
=CYETECJIN(), IIOMCK uHpopManuu npu
=CYHETECJIMMH(), pElIeHUH  TOCTaBJIEHHBIX
=CP3HAYECJIN(), 3a/au.
=CP3HAYECJIMMH (), =CYMMECIJIN(), )
Kommynuxayuonnas: ydacTue
=CYMMECJIUMH() BO ¢dbpoHTaTTEHOM
00CYXKICHHH,
OTBETHI HA BOIPOCKHI yUUTEIISI.
Ipaxkmuueckast: pelieHne
npeyiaraeMbIxX 3aJaHuid CPEICTBAMHU
Excel. Pegnexcusnas: obcyxneHue
KOHTPOJIBHBIX BOTIPOCOB u
MOJIBEJICHHE HTOTOB  BBITIOJHEHUS
MIPAKTUIECKOTO 3aJIaHUs
Buzyanuzanus TaHHBIX Busyanu3anusi n1aHHbIX, BU3yaldbHBINA aHATN3 JaHHBIX, Tpaduky, | AHarumuueckas. TIOUCK OTBETOB Ha
2.5 JUarpaMMbl, THCTOTPAMMEBI, KOHCTPYKTOP JIJIsl pa0OTHI ¢ TUarpaMMaMH | BOIIPOCHI YUHUTENS,CAMOCTOSTEIIbHBIN

U X popMaTupOBaHUE

MTOHCK uH(popMauu pu
pPEIICHHH  TOCTABJICHHBIX
3azad.
Kommynuxayuonnas: ydacTue
BO (DpOHTANLHOM OOCYKICHHH,
OTBETHI HA BOIIPOCKHI yUUTEIISI.

Ilpakmuueckas. pelieHue
npeiaraeMblx 3aJjaHuil cpejcTBaMu
Excel. Pegrexcusnas: obcyxnenue
KOHTPOJIbHBIX BOIPOCOB u
MOJIBEJICHUE WTOIOB  BBIIIOJHEHUS
MIPAKTUYECKOT0 3aJaHusl.




2.6

CratucTuyeckuit
JaHHBIX.

aHaJIn3

KoppensuuonHblii
aHaJIN3

CraTUCTHYECKUI aHalW3 JaHHBIX, BHU3yaJW3alds MTaHHBIX C
MOMOIIBI0  auarpamMmbl  pasbpoca u  pacuera kodduimeHTa
Koppessinuu, koddduimeHT koppessinuu [Tupcona

Ananumuueckas. IOUCK OTBETOB Ha
BOIIPOCHI YUUTENS,CAMOCTOSATEIbHBIN

MTOUCK uH(popMaluu npu
peUIeHUH  MOCTaBJICHHBIX

3azad.

Kommynuxayuonnas: ydactue

BO ()POHTAILHOM OOCYKJICHUH,
OTBETHI HA BOMPOCKHI yUUTEISI.

Ipaxmuueckas: pelienue
npejIaraeMbiX 3aJaHdil CpeicTBaMU
Excel. Pegnexcusnas: obcyxneHue
KOHTPOJIbHBIX BOIIPOCOB u
[OABEICHUE WTOIOB  BBIIIOJHEHUS
MPAKTHYECKOTO 3a[aHHsI

2.7

CratucTiyeck WU aHajIn3
JTAHHBIX.

JInHEeNHBI perpecCuoHHbI
1 aHanus

[TocTtpoeHne MaTemMaTHUeCKON MOJENU JIMHEHHOW (mapHOil)
3aBUCUMOCTH U €EMHTEPIIPETALUS

Ananumuyeckas. IOUCK OTBETOB Ha
BOIPOCHI YUUTEJIS,CAMOCTOSTEIbHBIN
ITOUCK uH(popMaluu pu
pELIEHHH  MOCTaBJIEHHBIX
3azad.
Kommynuxayuonnas: y4yacTue
BO (pPOHTAIILHOM OOCYKJICHUH,
OTBETHI Ha BOIPOCHI YUUTEIIS.

Ipakmuueckas: pemieHne
npeaaraeMbix 3aJaHuil CpeaCTBaAMHU
Excel. Pegnexcusnas: obcyxacHue
KOHTPOJIbHBIX BOTIPOCOB U
MOJIBEJICHHEC WTOTOB  BBITIOJHEHUS
MPAKTUIECKOTO 3a/IaHus

2.8

IIpoexr

«CraTtucTHueckii
AHAJIN3Aa JAHHBIX»

METOJ

IlonsTus pasaciia

«Ananms JAaHHBIX BOJICKTPOHHBIX Ta6n1/1uax»

Ananumuyeckas. IOUCK OTBETOB Ha
BOIIPOCHI YUUTENS],CAMOCTOSTENbHBIN
MIOMCK uHpopMaluu npu

pEelIeHNH  TMOCTaBJIEHHBIX




3a1ad.

Kommynurkayuonnas: ydacTue
BO (dbpoHTATEHOM
OOCYXKJICHUHM, OTBETHI Ha BOIIPOCHI
yuutens [lpakmuueckas. peIICHHE
npeiaraeMbix 3aJaHui CPeICTBAMU
Excel. Pegnexcusnas: obcyxacHue
KOHTPOJIBHBIX BOTIPOCOB u
MOJIBE/ICHUE HTOTOB  BBITIOJHECHUS
MIPAKTUIECKOTO 3a/IaHuUs

3.

OcHOBBI s13bIKa IIporpammupoBanus Python

3.1

AJITOpUTMBI U
HACIIOJIHUTEIIH. Croco0sI
3aMKCH AJITOPUTMOB

HcnosnHuTens, anropuTM.

Crioco0bl 3amucu aaropuTMOB: CIOBECHBINM, MTOCTPOYHBIN, OJIOK- cXema,
nporpamma. JInHEeHHbIN, pa3BETBISIOMIMIACS UITUKINYECKUNA aITOPUTMBI.

Ananumuyeckas: IOUCK OTBETOB Ha
BOIPOCHI YUUTEJIS,CAMOCTOSTEIbHBIN
ITOUCK uH(popMaluu pu
pELICHHH  MOCTaBJIEHHBIX
3ajad.
Kommynuxayuonnas:
UTPOBBIM TPEHAKEPOM.

pabotac

Ilpakmuueckas: OTBETHI Ha BOIIPOCHI,
pelIeHue mpetaraeMbIX 3alaHuid Ha
s3bIKE MporpaMmupoBanusi  Python.
Pegrexcusnan: 3amomHeHue JHCTa
pedaexcun

3.2

OOmme cBegeHUs O A3BIKE
nporpamMmmupo Bauus Python

Hcropus s3pika Python, koMmumipyeMbie 1 HHTEPIPETHPYEMBIE SI3bIKH,
JIOCTOMHCTBaM HepocTtaTku Python.

[lonATre naHHBIX, TUIBI JAHHBIX: [EJIbIe, BEIIECTBEHHbIE U
CTPOKOBBIE.

IlonaTHe TEpEeMEHHOW, pasHULA MEXKIy IEPEMEHHOM U
KOHCTaHTOM.

Ananumuueckas. IOUCK OTBETOB Ha
BOIIPOCHI YUHUTENS,CAMOCTOSATEIbHBIN

IMOMCK uH(popMaIuu npu
pPEIICHHH  TTOCTABJICHHBIX

3a1ad.

Kommynuxayuonnas: paboTaB

KOMaHAaxX U (WMJIU)UHIUBUAYAIBHO.
IIpakmuueckas. OTBETHI Ha BOIIPOCHI,




pelIeHHe MpeIaraeMblX 3a1aHui Ha
sI3BIKEITpOrpaMmmMupoBanus Python.

Pegrexcusnas: 3amoqHeHUe JHCTA
peduekcun

3.3 Opranmzanuss  BBoga M| @yHkius print(), mpaBuiga ee uUcCHodb3oBaHusA. OmuOku 1npu | Amarumuyeckasn: TIOUCK OTBETOB Ha
BBIBOJIA JAHHBIX ucnosp3oBanuu Gpynkuuu print() Tumsl ganusix: int, float, str. BOIPOCHI YUUTEJIs, CAMOCTOSTEIbHBIN
[IpuBencHKME TUIIOB CTIOMOIIBIO COOTBETCTBYOMUX (yHKImiA (INt(), HHOUCK undopmarun Tipn
float(), str()). pelIeHUH  IOCTaBJIEHHBIX
@Oynkuus type(). Oneparop npucBauBanusi. [IpaBuia MMEHOBaHHUS sajad.
NIEPEMEHHBIX. Kommynurkayuonnas: paboTtaB
®ynxmus  input(), TpaBHIa ee HMCIONB30BaHMA. HeoOXxoamMocTsh zOMaHHaX " (HFH)HHHHBHHWHI’HO'
NPUBEICHUS [[EJIOYUCICHHBIX IaHHBIX K THITY iNtrmoce BBoA. paxmudeckas. OTBETbI Ha BOTIPOCHL,
peleHne mpeaaraeMpIX 3aaHuid Ha
sI3BIKETIPOrpaMmmMupoBanus Python.
Pegnexcusnas: 3amonHeHuEe IUCTA
pedaexkcun
3.4 Anroputmuue ckast | Tunbl mansabix B Python, apudmernveckue omnepatopbl, NEHCTBHS C Ananumuueckas. IOUCK OTBETOB Ha
KOHCTPYKLIUS NEePEMEHHBIMU.  AJTOPUTM, BUABI  AJTOPUTMOB, OCOOEHHOCTH BOINPOCHI YUUTEJS,CAMOCTOSTEIbHBIN
«CIIIOBAHHE JMHEWHOTO alNropuT™Ma, OJI0K-CcXema. TIOUCK uHpOpMaIn npu
biiok-cxemMaIMHENHOr 0 anropuTma. PCILICHHM  HOCTABJICHHBIX
3ajad.
Kommynuxayuonnas: paboTtaB
KOMaHJaxX U (WMJIU)UHIUBUAYAIBHO.
IIpakmuyeckas: OTBETHI HA BOIPOCHI,
peleHne mpeaaraeMbpiX 3aJaHui Ha
s3bIKE TTporpaMmupoBanust Python.
Pegnexcusnas: 3anoqHEHWE IUCTA
pedexcun
[TporpammupoBanue bnok-cxema nuHeitHoro anroputma. IlporpamMmmupoBaHue TMHEHHBIX Ananumuyeckas: TIOUCK OTBETOB Ha
3.5 JMHEWHBIX aJITOPUTMOB ITOPUTMOB, apu(pMeTHIECKHE OTIEpaTOPHI, IIEPEMEHHBIE. BOTIPOCHI YUHTEJS, CAMOCTOSTEITLHBIN

MIOMCK uHpopMaluu npu

PEIICHUA IIOCTAaBJICHHBIX




3aj7ad4.
Kommynuxayuonnast. paboTaB
KOMaHJ1ax U (WJIN)UHAUBUIYATBHO.
Ilpaxmuueckas: OTBETHI Ha BOTIPOCHI,
pellleHre MmpeyiaraeMpIX 3aJlaHuid Ha
sI3BIKEITpOrpaMmmMupoBanus Python.

Pegrexcusnas: 3amoiHeHUe JHCTA
peduiekcun

3.6

Anropurmudeckas
KOHCTPYKLHUS

«BCTBJICHUC»

PasBerBisronmiicss anroput™, OJOK- cXeMma BETBIICHUS, OIEPAaTOPHI
CPaBHEHU.

YcnoBubie oneparoper If, if-else, mpaBuna 3amucu  yciIOBHBIX
OIepaTopoB.

Ananumuyeckas: IOUCK OTBETOB Ha
BOIPOCHI YUUTEJIS, CAMOCTOSTEbHBIN
ITOUCK uH(popMaluu pu

pELICHHH  MOCTaBJIEHHBIX
3ajad.

Kommynuxayuonnas: paboTaB
KOMaHJIax U (WJIN)UHAUBUIYATBHO.
IIpaxmuueckas: OTBETHI Ha BOMPOCHI,
pelieHue npejyiaraéMbIX 3aJaHuil Ha
sSI3BIKEITpOrpaMmupoBanst Python.

Peghnexcuenas: 3amonHeHue mucTa
pedaexcun

3.7

[Tonnast popma BeTBIICHUS

biok-cxema BerBieHus. [lonHBIA YCIOBHBIM OIlepaTop, IpPaBHIIA
3aIMCH TIOJIHOTO YCIIOBHOI'O OIEpaTopa.

Ananumuyeckas. IOUCK OTBETOB Ha
BOIIPOCHI YUUTENsS],CAMOCTOSATENbHbBIN
MIOMCK uHpopManun npu
pElIeHu:  TOCTaBJIEHHBIX
3az1ad.
Kommynurxayuonn 5. pabotaB
KOMaHJaX U (WJIM)UHIUBHUYaTIbHO.
Ilpaxmuueckas: OTBETHI Ha BONPOCHI,
pellIeHne NpeylaraéMblX 3alaHuil Ha
SI3BIKEITpOrpaMMupoBanws Python.

Peghnexcuenas: 3amonHeHne muCTa
pedaexcun




3.8

[IporpammupoBanue
Pa3BETBIISIFOIINXCS
AJTOPUTMOB. Y CIIOBHBIN
orepaTop

[IporpammupoBanue JTHUHEHUHBIX
OMepaTopbl, IEPEMEHHBIE.

QNTOPUTMOB,  apudmMeTHuecKue

AHnanumuueckas. TIOUCK OTBETOB Ha
BOIIPOCHI YYHUTEJS,CAMOCTOSTEIbHBIN
ITOMCK uH(pOpMaIn npu
pPEIICHHU  TOCTaBIIEHHBIX
3a/ad4.
Kommynuxayuonnas: paboraB
KOMaHJ1ax U (WJIN)UHANBUIYATBHO.
Ilpaxmuueckas: OTBETHI Ha BOTIPOCHI,
pellleHre MmpeyiaraeMpIX 3aJlaHui Ha
sI3BIKEITpOrpaMmMupoBanus Python

Pegnexcusnas: 3anoqHeHHE IUCTA
pedaexcun

3.9

HpOCTHe U COCTaBHBIC

YCIOBUS

PasperBastomuiics anroput™, Ol0OK- cxema BeTBieHMs. Jlornueckue
OIIEepaTOPBI, COCTABHBIE YCIOBHS. Y CIIOBHBIN OIIEPATOP.

Ananumuueckas. IOUCK OTBETOB Ha

BOIIPOCHI YUUTEJS],CAMOCTOSATENbHbBIN

MTOUCK uH(popMaluu npu
pelIeHNH  TOCTaBIICHHBIX

3azay.

Kommynuxayuonnas: paboTaB

KOMaHJaxX U (MIIU)UHIUBUAYAIBHO.

IIpaxmuueckas: OTBETHI Ha BOIIPOCHI,
pelIeHue npeuiaraeMpIX 3aJaHuil Ha
sI3bIKe MTporpammupoBanus Python.

Pegrexcusnas: 3amomHeHUe JHCTA
pedexkcun

3.10

Anr OpUTMHUYCCKad

KOHCTPYKIUS
«IIOBTOPEHUE»

IIporpammupoBanue
LUKJIOB €  3aJlaHHBIM
YCJIOBUEM  NPOJOJLKEHUS

Omnepartop while B Python, cunrakcuconeparopa while.

Ananumuyeckas. IOUCK OTBETOB Ha

BOIPOCHI YUUTENS,CAMOCTOSATEIbHBIN

MTOMCK uH(pOopMaIun npu
pElIeHuH  TOCTaBJIEHHBIX

3ajad.

Kommynuxayuonnas: paboraB

KOMaHJaX U (WMJIU)UHIUBUIYAIBHO.




paboThI

Ilpakmuueckas. OTBETHI Ha BOIIPOCHI,
pelIeHue npejyiaraéMbIX 3aJaHuil Ha
sI3BIKEITpOrpaMMupoBanst Python.

Pegnexcusnas: 3anonneHnenncTa
pedaexcun

311 [IporpammupoBanue Omneparop for B Python, ¢yukums range(), cuurtakcuc GyHKUMH | Anarumuueckas: TIOUCK OTBETOB Ha
OUKJIOB ¢  3aaaHHbIM | range(). BOMPOCHI YUHUTEJIS, CAMOCTOS TEIIbHBIN
YHCJIOM MOBTOPEHUN MTOUCK uH(popManuu npu
PELICHUUTIOCTABICHHBIX 33/1a4.
Kommynuxayuonnas: paboTaB
KOMaHJ1ax U (WJIN)UHAUBUIYATBHO.
IIpaxmuueckas: OTBETHI Ha BOMPOCHI,
peleHne mpeaaraeMpIX 3aaHuid Ha
sI3BIKEITpOrpaMMupoBanst Python.
Pegnexcusnas: 3anoaHEeHuE IUCTA
pedaexkcun
3.12 [Tpoekt Huxnmueckuit anroput™, anroput™ while, amroputm for, npaBuna | Anarumuueckas: MOUCK — pELICHUS
«Pasmuunble  BapuanTe | SAMUCH LHIIMYECKHIX ATOPUTMOB B Python. MOCTaBJIEHHOW 3aJauu.
IPOTrPaMMHUPOBAHUS Kommynuxayuonnas: paboTaB
HUKJTHYECKOr0 ATOPHTMa» KOMaHJaX U (WMIIU)UHIUBUAYAIBHO.
Ipakmuueckas: pemieHne
NPOEKTHON 3anauu. Peghnexcusnas:
3aMoJHeHue JucTapedIekcuu.
3.13 [Tpoekt Tunel HaHHBIX, TIepeMeHHble, (YHKIUU, MaTeMaTudeckue U | Anarumuyeckas: B  IIpolecce
«Hagana JIOTHYECKUE OIEepaTophl, BUABI AITOPHUTMOB, YCIOBHBIA OIEpaTOp, | CHCTEMAaTH3allly 3HAHWMA.
pPOrPaMMHUPOBAHUS oneparop for, oneparop while. Kommynuxayuonnas: npu pabote B

KOMaHIax.

IIpakmuueckas: B pabore
o

CO3JJaHWI0  BU3yalIbHOW  KapThI

3HaHUMU.

Ped)ﬂEKCMSHCl}Z: 3all0OJJHCHHUE JIMCTa




pedaexcun




Paznen 1. BBeneHnne B MCKYyCCTBEHHbBI HHTEJUICKT
VYyammecs 10/DKHBI 3HATh MOHATHE HH(pOpMaIny,

pasianyure MEXy MOHATUSAMU «UHGOPMAIUN», «TaHHBIE).

VYyamuecs N0KHBI YMETh:

° NPUBOAUTH MPHUMEPhl HWH(DOPMAIMOHHBIX MPOLIECCOB B MPHUPOIE, OOIIEeCTBE, TEXHUYECKUX
cCHCTEMaXx;

° CTPYKTYpUpPOBaTh UH(POPMALIKIO, BBIIETSATH OCHOBHBIC MMOHATHS U B3aUMOCBSI3U MEX]ly HUMHU.
Paznen 2. AHnanuz JAHHBIX B ANIEKTPOHHBIX TabnuIax (8 4.)

VYyamuecs A0JKHBI 3HATh:

° BO3MOKHOCTH 3JIEKTPOHHBIX TAONUI AJIs1 XpaHEHUsI, aHaIN3a U IPEACTaBICHUS JaHHBIX;
VYyamuecs N0KHBI YMETh:

° BBOJAMTH U PEAAKTHPOBATH JIaHHBIEC B 3JICKTPOHHBIX Ta0IHIIAX;

° BBINOJIHATh BBIYMCICHHUS C MOMOINBIO 3JIEKTPOHHBIX TAONHWIl; MPEACTABIATH JaHHBIC B BHIC
JMarpaMM M rpaQukos.

Paznen 3. OcHoBBI MporpaMmupoBanus Ha Python

(12 4.)

VYyamuecs JOJKHBI 3HATh:

° MOHSITUS «aITOPUTM», «UCIOIHUTEINDY, «crcTeMa KOMaH 1 UCTIOTHUTEIIS;

° OCHOBHBIC AITOPUTMHUYECKUE  CTPYKTYPHBI: CIEAOBAHHUE, BETBICHUE, IIUKI;

° pean3aliio OCHOBHBIX AJITOPUTMHYECKHUX CTPYKTYP B BBIOPAHHOM SI3BIKE IPOTPAMMUPOBAHHSL.
VYyamuecs N0KHBI YMETD:

° COCTaBIATh AQITOPUTMBI JJISl pEHIeHHS TPOCTHIX 3aJa4 B CIOBecHOW (¢dopme, Ha
AJITOPUTMHYECKOM SI3bIKE U Ha BHIOPAHHOM $SI3BIKE MPOTPAMMUPOBAHUS;

° BBINIOJIHATh TPACCUPOBKY AJITOPUTMA;

° MIPOrpaMMHUPOBATh HECIOXKHBIC JIMHEHHBIC, PA3BETBISIIONIUECS M ITUKIWYECKHE aJIrOPUTMBI Ha

BBIOPAHHOM $SI3bIKE TPOrPaMMHUPOBAHUS.

Copep:xanue kypca

B sToMm pa3zzgene conaepKuTcs TeMAaTUYECKOE IIaHUPOBAHUE U MEPEUYEHb MJIAHUPYEMBIX
pe3yabTaTOB OCBOEHUS MPOTrPaMMBbI (UITOTOB U3YUEHHUSI OTJEIBHBIX TEM).

Ha ycmoTrpenue yuurtens KOJM4eCcTBO YacoB, OTBEIEHHBIX Ha OCBOCHHUE OTAEIbHBIX TEM
U MIPOBEICHUE MPOEKTHBIX 3aHATHI, MOXKET OBITh YBEIMUYEHO B 3aBUCUMOCTH OT BO3MOKHOCTEH
Y MHTEPECOB 00YUaIOIIUXCSL.

Paznuyne 6a30Boro ypoBHS OT YriyOJE€HHOTO Kypca MpOSBISETCS B CTENEHU TITyOUHBI

" Ka4€CTBa OCBOCHUA TCOPECTHUYCCKOI'0 MaTcpuajia v MOJIYyYCHHBIX MPAKTUYCCKUX HABBIKOB.

TemaTuueckoe MIaHMPOBAHUE

Tabauna S
MuHMMAJIbHBIH BAPHAHT Y4e0OHOI0 IJIaHA

Ne Tema KoJsunuecTBouacoB

BBeneHue B MCKYCCTBEHHbIH HHTEJJIEKT




1 | BBeneHue B HCKyCCTBEHHBIMUHTEIUICKT 1

HToro no pazneny 1
AHaJIN3 IaHHBIX B JIEKTPOHHBIX TA0IUIIAX

2 | Hayka o mannbIx. bonbmme qanabie 2

3 | OnmcarenbHas cTaTUCTUKA. TaOJMYHbBIE 1
TaHHBIC

4 | O6paboTKa TaHHBIX CPEJICTBAMHM AICKTPOHHOU 1
TaOIUIIBI

5 | ObpaboTka nanHbIX. [lepBuuHbliiananus 1

6 | Busyanmusamnus 1aHHBIX 2

7 CraTucTHuecKuil a”HaJu3 maH”bIx. |1
Koppensaunonnsiit ananus

8 | Cratuctuueckuii aHaim3 JaHHBIX. JluHeinsid |1
PErpeCCUOHHBIN aHAIN3

9 | Ipoekr «CratucTHYeCKHH METOJ aHanmm3a |2
JTAHHBIX)
Hroro no pasaeny 11

OcHoBbI IporpamMmMupoBanus Ha Python

10 | Anroputmbl ¥ ucnonHuTenu. CrocoOsl 1
3aMKCcH alrOPUTMOB

11 | Obume CBEICHHUS 0 SI3BIKE 1
nporpammupoBanus Python

12 | Opranuzaius BBOJIa M BHIBOIaJAHHBIX 1

13 | Anropur™MuYecKast KOHCTPYKIIUS 2
«CTIEIOBAHUE)

14 | IlporpammupoBaHue TUHEHHBIXAITOPUTMOB 2

15 | Anropur™Muyeckast KOHCTPYKLIUS 2
«BETBIICHUE

16 | I[lonmnas popma BeTBICHUS 2




17 | I[IporpammupoBaHue Pa3BETBIISIOMIUXCS 2
AJITOPUTMOB. Y CJIOBHBIN OIIEpaTOp

18 | IIpocThie U cOCTaBHBIE YCIOBHSA 2

19 | AnropuTmMudecKas KOHCTPYKITUS 2
«moBTOpeHue». lIporpaMmMupoBaHue IMKIOB C
3aJJaHHBIM YCIIOBHEM TIPOIOJDKCHUS PaOOTHI

20 | IlporpammupoBaHue LHUKIOB C 3aJaHHBIM 2
YHCIIOM TOBTOPCHUI

21 | [Ipoekt «Pa3znuunble BapuaHTHl |2
POrpaMMHPOBAHHS IUKIHYECKOTOAJITOPHUTMAY

22 | [lpoext «Havama mporpaMMupoBaHUs Ha 2
Python»
Hroro no pasneny 22
UTOro 34

3. Ycii0BHs peajiu3anuy NporpaMmsl.

3.1 Opranu3anmoHHO-NeJaroruiecKue yCJaoBUsipeaJn3alun Kypca
Jlnist peanu3anuy Kypca Ha OCHOBE MTPOTrpaMMbl HEOOXOAMMO HAJIHUYHUE CIICTYIONMX KOMIOHEHTOB:

° KOMIIBIOTEpHOE pabodee MECTO yuuTess, noakiatoueHHoe kK cetu WMurtepHer (Wi-Fi wim mo
Kkabenro),

° NPOEKIIMOHHOE 00OpYAOBaHME WM MHTEPAaKTUBHAs J0CKAa C BO3MOXHOCTBIO JIEMOHCTpAIUH
MIpEe3eHTAaIH;

L4 KOMITBIOTEPHI UIIN HOYT6YKI/I, PacCrojIoKECHHBIC B KOMIIBIOTCPHOM KJIacCe, Iac Ka)I(HBIﬁ YUCHHUK
paboTaeT ¢ ycTpoHCTBOM MO0 MHAUBHUYaJIbHO, THOO B Mapax;

° KOMITBIOTEPHI MJIM HOYTOYKH KaK y4YalluXcs, TaK U yYUTelNs JOJDKHBI ObITh HAa OMEepalliOHHBIX
cuctemax Windows/MacOS;

° TUIIOBOE MIPOrpaMMHOE obecrieueHue, pUMEHsSIEMOe 0011eo0pa3oBaTeIbHBIMU
OpraHM3aIysIMU, BKJIIOYas IporpamMmy Ui paboThl ¢ 31eKTpoHHbIMU Tabnuiiamu MS Excel,

° UHTETpupoBaHHas cpena pa3zpadotku (IDE) mis s3p1ka mporpammupoBanust Python;

° Jupyter Notebooks — cpema paspaborkm, mist 3amycka (aiiioB u3 MmarepuaioB YMK c

KOMITBIOTECPA UJIN U3 00JIaYHOT O XpaHWJIMIa.



Texunueckne TpedoBanus k 110

K unm HOyTOYK Ha 6aze OC Windows, MacOS

Cucremnbie Cucremusie TpeboBanus MacOS
TpeOOBaHU
Windows
e OmnepanroHHast e Omnepanuonnas cuctema MacOS X 10.10 wnu Beime
cucrema Windows 7 e Ilponeccop Intel® Core Duo mim aHaJOTHYHBIA C YAaCTOTOMN
WJIM BBIIIC 1,5 I'T'1t mim BeIIIE
e Ilpomeccop Intel® Core |e¢ 1,5 I'b oneparuBHo# mamstu - [Iporeccop Intel® Core Duo
Duo miu aHanoruyHelii ¢ WJIM aHAJOTHMYHEIN ¢ yactoToi 1,5 I'T' 11 mutn BeIIIE
4acTOTOU 1,5 ITua wmum (e 1,5 I'b OHepaTHBHOfI HaMsAaTHu
BBIIIIE
e 2/4 TIb omneparuBHOI
MaMATH JUIs1 CUCTEM ITIOJ
yIpaBJICHUEM 32/64-
ourtnoit Windows

e Paspemenne sxpana 1024x768 wmu Gomnpiire
e Hannuue HHTEpPHET-COCTMHCHUS
e HeoOxoammo HCTIONBb30BaTh akTyalbHBIE BEPCHH OJHOTO U3 CIEAYIOIHMX Opay3epos:

Edge, Chrome, Safari, Firefox, Opera

®opMsI arrecTanun

Bce paznens! nmpeanonararoT BBIIOJHEHNE M 3aIUUTY MPOEKTOB. [IpOEKTHI MO CBOEM AUIAaKTUYECKOMN
CYIIHOCTH HalleJIeHbl Ha ()OPMUpPOBaHHE CIIOCOOHOCTEH, MO3BONIAIONINX Y(PPEKTUBHO IEHCTBOBATH B
peanbHOM XKU3HEHHOH cuTyaruu. O6nagast MU, ydaliiecss MOTYT aJalTUPOBAaThCs K U3MEHSIOIIMMCS
YCJIOBUSM, OPUEHTHPOBATHCS B pa3HOOOPa3HBIX CUTyallUsX, paboTaTh B KOMaHe.

[Ipu pabote Hax MPOEKTOM MOSBISETCS UCKIIOUUTENbHAS BO3MOXKHOCTh (POPMUPOBAHUS Y YHALUXCS
KOMIIETEHTHOCTH pa3pellieHuss npoodieM (MOCKOIbKY 00s3aTelIbHBIM YCIOBHEM pealu3alliid MeToja
MIPOEKTOB B IIKOJIE SBJSETCS PELIEHHE ydalluMcs COOCTBEHHBIX MPOOJIEM CPEICTBAMH MPOEKTa), a
TaK)Ke OCBOEHHE CIIOCOOOB JEATEIBHOCTH, COCTABIAIONMX KOMMYHUKATUBHYIO U WH(OPMALMOHHYIO
KOMIIETEHTHOCTH.

Kaxziplif mpoekT mpearnonaraeT mojlydyeHue Kakoro- Jubo mpoaykTa. B mpeminaraeMbix mpoekTax 3To
IIPOTPaMMHBIN MPOAYKT, PEIIAIINN Ty WM UHYIO 3a7ady. Ha BBIOJIHEHHME MpOEKTa Mpeaiaraercs
6a30BO€ KOJIMUYECTBO YaCOB, OJJHAKO 110 YCMOTPEHHUIO YUUTEINs, a TAaKKe B 3aBUCUMOCTH OT YMEHUH U
MHTEpEeCca YUEHHUKOB K TEME KOJIMYECTBO YacOB MOXKET ObITh yBennueHo. KOHKpeTHble peKoMeHaauuu
JaHbl B MaTeprasiax MPOEKTHBIX 3aHATHI.

Ha 6a30BoM ypoBHE NMpOEKTHBIE 3aHATUS MpeasararoTcst Ha TeMbl «CTaTUCTUYECKU METOJl aHaju3a
NaHHbIX», «Pa3nuuHble BapuaHTBl NPOrPaMMHUPOBAHUS LMKJIMYECKOrO airoputma», «Hauana
nporpaMMupoBanus Ha Pythony, oHM SBISIOTCS MEXNpPEAMETHBIMH, B OTIMYHME OT MOHOIPOEKTOB,
YaCTUYHO BBIIIOJIHAKOTCA BO BHEYPOUHOE BpEMs U IIOJ PYKOBOJICTBOM HECKOJIBKUX CIIELUAIMCTOB B
pasNIUYHbIX 00JacTAX 3HaHMA. Takue MPOEKThl TPeOyIOT OueHb KBaIU(PHUIMPOBAHHONW KOOPIUHALIUU CO
CTOPOHBI CIIEHUAINCTOB U CIAXKEHHON PabOThl MHOTHX TBOPUYECKUX IPYII. MeXIpeIMeTHbIE TPOEKTHI
MOTYT OBIThb KaK HEOOJBIIMMHM, 3aTParuBalOLIMMM JBa-TpH IMpeIMeTa, TaK U HalpaBICHHBIMH Ha
pelIeHHE JOCTaTOYHO CJIOXKHBIX MpoOsieM, TpeOylomuX Conep)KaTeIbHOM WHTErpalud MHOTHUX
obnacTel 3HaHUSL.
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