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IHosicuuTeaLHAA 3aNIMCKA

IIporpamma kypca «VCKyCCTBEHHBIM MHTEIIEKT» COCTABIICHA IS
7-9 xmaccoB B coorBeTcTBUU C TpeboBaHusIMH PI'OC OCHOBHOTO
obmero oopazoBanus (mpukaz Munnpocsemenus Ne 287 ot 31 mas
2021 r.), ¢ yd4eroM TPEEMCTBEHHOCTH TPOTpaMM HAdaIbHOTO,
OCHOBHOTO M  cpegHero obmero o6Opa3oBanusd. I[Iporpamma
nOpeHa3HayeHa A [POAODKEHHs  oOydeHHst  OCHOBaM
MCKYCCTBCHHOI'O MHTEJUICKTAa U OPUEHTHPOBaHA HA aHAIU3 JAHHBIX,
BBEJICHUE B MAIIMHHOE OOyYeHHE Ha YIIIYOJICHHOM YpOBHE. 3a
HOCJEIHUE JIECATUIICTUS BO MHOIMX OOJIACTSX HAYKH U HUHAYCTPHH
CTaJld HAKaIUIMBaThbCA OoJibllIMe OOBEMBI JaHHBIX, a TAKXKE CTalIU
pa3BUBaTbCS  METOJbl MAIIMHHOIO  OOYy4YeHHUs, IO3BOJISIOILUE
U3BJIEKATDh U3 ATUX JaHHBIX 3HAHUSIM SKOHOMUYECKYIO M0JIb3Y.

EnuneiM  cozmepkaHueM KypcoB 0a30BOro M yriyOuieHHOrO
YPOBHEM SBJISIIOTCS  OCHOBBIIIpOrpaMMupoBaHus Ha Python, ananus
naHHbIX Ha Python. [lnsg yriyOneHHOro ypoBHS HpOrpaMMOi
NpeyCMOTPEHO BBEJICHHE B MalIMHHOEe oOydeHwe Ha Python.
OcHoBornounararonieu TEMOM SIBJISIETCS BBEJICHUE B
nporpammupoBanue Ha Python. CdopmupoBaHHbIE Yy ydYaIIUXCsI
3HaHMS M YMEHHUS B 00JacTH nporpamMmmupoBanus Ha Python Oyayr B
JNAJIBHEWIIEM HCIOJIb30BaHbl IIPM M3YYEHHWH aHalW3a JAHHBIX Ha
CTYIIEHH OCHOBHOTO OOIIEro oOpa3oBaHMsI U MAIIMHHOTO OO0y4YeHUS
Ha CTYIEHH cpeHero obmiero obpasosanus. Data Science — oxna u3
CaMbIX MPOTPECCUBHBIX O0NacTell B MPOrpaMMUPOBAHUM CETOMHS, a
Python — camplii mOmMyNsSpHBIA W PAaCHPOCTPAHCHHBIN  S3BIK,
UCIIONIb3YEMBIN JIsl aHallu3a JaHHbIX. He yauBuTENbHO, YTO BE 3TH
00J1aCTH 3HaHUH aKTUBHO U3Y4aIOTCS U IPUMEHSIOTCACIIEHUAINCTAMU
JUTSI TIOCTPOEHUS IPEUKTUBHBIX MOJIeJIel, BU3yalln3aluu U paboThl ¢
naHHeIMU.  Kypc 1O3BOJIMT  y4yaliMMcs  OCBOUTH  OCHOBHBIE
UHCTPYMEHTBl pabOThl U NPUCTYNUTh K TOCTPOEHHUIO MOJened u
pabote ¢ naHHBIMU. Bxone ocBoeHust yueOHOro mMarepuana Kypca y
yuanxcs (Gpopmupyercs YCTOWYMBBIM MHTEpPEC K U3YUYEHUIO TaHHOU
TEMBl U 3aKjajbIBaeTcs 0a3a JUId MpPOJOJKEHUS M3YYEHUS METOJIOB
MaITMHHOTO 00YYEHHMSI Ha CTYIIEHH CPETHETO O0IIEr000pa3oBaHusI.

[Iporpamma pa3paboTaHa B COOTBETCTBMM C OJHUM W3



JUTAKTUYCCKUX MMPpUHIKUIIOB — HIPUHOUIIOM MMPECMCTBCHHOCTHU.
ConeprkaHue MPOrpaMMbl HAXOIUTCS B TECHOW CBSI3M C MaTepPHaIOM
JUIST  HA4albHOTO 0Omero oOpa3oBaHWs, a TaKXKe SBISACTCS
HEOOXOJUMBIM JUIsl TIOCIICTYIOIIETO M3YYCHHUSI Ha CTYICHH CPEIHETrO
oOuiero oOpa3oBaHHsl. JTO — JMHUS A3bIKA IPOrPAMMHUPOBAHUS
Python, ocBoeHHe KOTOPOro HAYMHAETCS B OCHOBHOH INKOJIE, H
CKBO3HadA JIMHUA MAIIXHHOT'O 06yquI/1;1, OCBOCHHEC KOTOpPOro
HAUMHACTCSl HA TPOTICICBTHUECKOM YPOBHE B HAYAIBHON U OCHOBHOM
IIKOJIE U TPOJIOJIKAETCS 1ajiee B CPEIHEH IIKOIIe.

K 3aBepmieHuno oOydeHUs MO MpOrpaMMe ydalluecs JTOJDKHBI
INOHUMATb AKTYAJIbHOCTb aHaliu3da AJaHHBbIX, €ro OCHOBHBLIC O6HaCTI/I
NPUMEHEHHS U METO/BI peanu3anuu. [IporpaMma mpearnosaraet, uto
y ydamuxcs Oyaer cpOpMHpPOBAHO IEIIOCTHOE IPEICTaBICHUE 00
aHalM3e JaHHBIX, PEaM3allid METOJOB aHAIN3a JIAaHHBIX Ha SI3BIKE
Python, ero cdepax npuMeHeHHUS.

JlaHHBII Kypc omupaercss Ha (DyHIaMEHTaJIbHbBIC IHIAKTUYCCKUC
IMPUHIMUIIBI, TAKUC KaK MNPAKTHKO- OPUCHTUPOBAHHOCTb, HAYYHOCTb H
JOCTYITHOCTb, IIEJIOCTHOCTh M HEMPEPBIBHOCTD, & TAKIKE MHHOBAIIHOHHBIE
METO/ABl  TPOOJIEMHO-PA3BUBAIOIIETO U CMENIAHHOTO  OOYy4YeHHS,
IPOTPaMMHO-TIPOEKTHOTO M HCCIIEI0BAaTEIbCKOrO0 MOJIXO0A0B. B KoHIe
KaXXI0Tro ypoKa MpHUCYTCTBYIOT BOIIPOCHI U 3aJaHWA, MHOT'UC U3 KOTOPBIX
OpPUEHTHPOBaHbl HA KOJUIEKTUBHOE OOCYXXJEHHE, JUCKYCCHH, BBIPAOOTKY
KOJIJICKTUBHOT'O MHCHMUSL.

Ocoboe MecTo B  peaju3allMd  NpPOrpaMMbl  OTBOJUTCS
BHUJICOJICKIMSM, OHJIAH-pecypcaM, TpeHaxepaM. Bce 3To co3gaer
HEoOXo/[uMble YCIOBHS A (HOPMUPOBAHMS CaMOCTOSITEIBHOCTH B
IUTAHUPOBAaHUM y4eOHON JesITeNbHOCTH, B OpraHU3alud y4yeOHOro
COTPYIHUYECTBA, B pACHpE/IeICHUH POJIeH MpH pelIeHnr y4eOHbIX 3a1ad
U mpobieM. HeoTbemiieMoil 9acThiO MPOTpaMMBI SBISIETCS MPOEKTHAS
JeSITeIbHOCTh 00YJarOIUXCS.

I/I3yquI/Ie pPa3iIMYHBIX AaCIICKTOB aHalin3da JaHHBbIX I1I03BOJIUT
chopMHpOBaTh Yy ydyalluxcs CIOCOOHOCTh K AaHAJUTUYECKOH H
HpOFHOCTH‘—IeCKOﬁ NCATCIIBHOCTH. Ilouck orTBeTOB Ha HpO6HeMHBIC
BOIMPOCHI, pelIeHHE TMPOOJIEMHBIX M HUCCIEA0BAaTEIbCKUX 3a/aHuil,
WHTETPUPOBAaHHBIX B COJACP)KaHUE, HANpPaBICHO Ha (OPMHPOBAHUE Y



yUYalmxcs MeIOCTHOTO CHCTEMHOTO MBIIUICHUSI, KOTOPOE MO3BOJIUT UM
OLICHUTH C(HOPMHUPOBAHHBIN KPYT MOCTOSTHHBIX UHTEPECOB U OCYIIECTBUTH
OCO3HAHHBII BBIOOp JanbHEHIIE 0O0pa3oBaTEIbHONW TPACKTOPUU H
po(hecCuOHATLHOTOCaMOOPEICIICHUS.

Heap u 3amaum kypca. ['maBHas 1einb Kypca — JaTh y4alIuMCs
0a3oBoe mMpeAcTaBieHHWE 00 aHajau3e JaHHBIX M pealu3aluu
OCHOBHBIX METOJIOB aHajN3a JaHHBIX W MAIIMHHOTO OOYYCHHS Ha
s3pIke Python, MO3HAKOMHUTH C TEPMHUHOJIOTHEH HMCKYCCTBEHHOTO
WHTEIJICKTA U HAYYUTh MPUMEHSATh HEKOTOPBIC U3 €r0 METOIOB IS
peleHus: MPaKTUYECKUX 3a/1a4.

HeneBass ayauropuss Kypca. Yyamwmecs 7-9  kiaccos
00111€00pa30BaTENIbHBIX MIKOJI.

LleHHOCTHDBIE OPHEHTHPHI COAEPKAHUS MPeaTU3aANUU
NPOrpamMMmblI

CopepxaHue nMporpaMmbl HOCUT MEXIMCIUIUIMHAPHBINA XapakTep.
EctectBeHHBIM 00pa3oM BBITTSAUT €r0 BO3MOXHAs WHTErpamus ¢
JTUCHUIIIIMHAMU TIpeIMEeTHOM oOnactu «Maremarnka u uH(OpMaTHKA».
Pa3Butne JIOTUYECKOTO u QITOPUTMHYECKOTO MBIIIICHUS,
OCYLIECTBIISIEMOE HAa YpOKax MO 3TUM JUCUUIUIMHAM, CIYXHUT 3a/1aye
dbopmupoBaHMs HEOOXOAMMOM OCHOBBI, HA KOTOPOHW B JalbHEHIIIEM OyIeT
OCYILECTBJIEH MepexXo/l K MalIMHHOMY OOyUeHHIO Ha CTYNEHH CpPEIHEro
o01ero 0opa3oBaHusl.

Uepe3 ucnonp30BaHUE Pa3IMYHBIX JaTACETOB M aHAIM3 JIaHHBIX
CHUHTE3UPYIOTCS 3HAHUS M YMEHUS Yy4yalluxcs, MOJYyYEeHHble HMMU Ha
ypokax reorpaduu, pusuku, OUOJIOTUN U JPYTUX.

Heorhemnemoil 4acTbio TporpamMmbl — SIBISIETCS — peanu3alus
MPOEKTHOTO  MeTona  oOyueHus.  [Iporpammoit  mpemycMOTPEHO
BBINIOJIHEHHE TAKUX MPOEKTOB  KaK «CTaTUCTUYECKUUA METOJ aHalIu3a
JNAHHBIX», «Pa3nuuHple BapuaHThl MPOTPAMMHUPOBAHUS ITUKINYECKOTO
ANrOpUTMay,

«Havana mnporpammupoBanusi Ha Python». Ilpoektst 10  cBoeit
TUIaKTHYECKON CYITHOCTH HaleNeHbl Ha (pOpMHUpOBAHUE CHOCOOHOCTEH,



MO3BONSIIOIIUX  d()PEKTUBHO  JEHCTBOBATH B PEAbHOW  KU3HEHHOM
curyanuud. OOnamas WMH, ydamgecs MOTYT — aJanTUpOBaThCs K
U3MCHSIOIIMMCS  YCIIOBUSIM,  OPHUEHTHPOBAThCS B  Pa3HOOOpA3HBIX
CUTYyalHusx, paboTaTh B KOMaH/IE.

[Tpu paboTe HAI IPOEKTOM IMOSBISETCI UCKITIOYUTENbHAS BO3MOKHOCTh
GbopMHpOBaHUS Yy YyYaIIUXCS KOMIIETEHTHOCTH pa3pemieHus mpolieM
(TOCKONIBKY 00s3aTeIbHBIM YCIOBHEM pealu3alliil METOJla IPOEKTOB B
IIKOJIE SIBJISICTCS PEIICHHE YJYaIUMCS COOCTBEHHBIX IMPOOJIEM CPEeICTBAMHU
MPOEKTa), a TAaKKE OCBOCHHE CIIOCOOOB MAEATEIBHOCTH, COCTABIISIONINX
KOMMYHHUKATHBHYIO ¥ HH()OPMAIIHOHHYIO KOMIIETEHTHOCTH.

IInanupyemMsle pe3yJibTaThl 0CBOCHHS Y1eOHOTOKYypca

@®I'OC ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
0o0y4arolMUC OCHOBHOM 00pa3oBaTENbHON IpPOrpamMMbl CpPEIHETO
o0mero oOpa3oBaHUs: JIMYHOCTHBIM pe3yjibTaTaM; MeTalpeIMEeTHBIM
pe3yabpTaraM; IPEAMETHBIM pe3yIbTaTaM.



JINYHOCTHBIE pe3yJIbTaThI

Tpe6osanue ®I'OC!

Yem pocTuraercs

JIngHOCTHBIE PE3YJIbTATHI,
00ecIIecYnBaIoNIMe aJanTaluo
oOydarorerocst K

W3MEHSFOIIMCS YCIIOBUSIM
COLMAJIBHOM M MPUPOTHOM CPEIBI:
YMEHUE Pacno3HaBaTh KOHKPETHBIC
MPUMEPHI MTOHATHUSA 110 XaPAKTEPHBIM
MIPU3HAKaM, BBITIOJIHATH OIEepaIuy B
COOTBETCTBUU COMPEJICTICHUEM U
MPOCTEUIIIMMHU CBOMCTBAMU

MOHSTHUS, KOHKPETU3UPOBATHIIOHITHE
MpUMEPaMH, UCTI0JIb30BaTh TIOHIATHE U
€rocBOICTBA MPHU PEIICHUU 3314, a
TaK)Xe ONEepPUPOBAThTEPMHUHAMH U
MPEICTABICHUSIMU B 00JIaCTH

Pa3nensl

«BBenenue B
HCKYCCTBEHHBII
MHTEJUIEKT»,

«OCHOBBI
IPOrpaMMHUpPOBaHUs Ha
Pythony,

«AHaJIU3 TaHHBIX Ha
Python», «BBenenue B
MAaIIMHHOE 00y4YeHHe Ha
Python»

KOHICTIITNHN YCTOﬁqHBOFOpaSBHTHH

HGHHOCTI/I Hay‘-IHOFOHO3HaHI/I$II
OBIIaICHHE OCHOBHBIMUHABBIKAMH
HUCCIIEN0BATEILCKOMN
JeATEeTbHOCTH, YCTAHOBKA HA
OCMBICJIEHHE OIbITa, HAOJIIOICHHI,
MOCTYIIKOB M CTPEMJICHUE
COBepHIeHCTBOBaTI) IyTHn
JOCTH>KEHUS! UHANBUYAJIbHOTO U
KOJUICKTHBHOTO OJIarOnoyqust

Pasnensr «AHammn3
JTaHHBIX Ha Pythony,
«BBenenne B MalmmHHOE
oOyuenue Ha Python»




MertanpeamMeTHble pe3yJIbTAThI

TpedoBanne ®I'OC Yem
JOCTHT
aercs

VMeHHE caMOCTOATEIBHO

IJIAHUPOBATh ITyTH JOCTHKEHUS LU, B TOM

yyiclie anbTepHATUBHbIE, OCO3HAHHO BBIOMPATH IIpoexrible

Haub6osee P PEKTUBHBIECTIOCOOb! PEILIEHHUS 3anaHn

yueOHbIX 1 O3HABATENILHAIX 3224,

YMeHue OLeHUBAT IIPAaBUILHOCTD BBITIOTHEHHUS Pasnen

yueOHOH3a1au1, COOCTBEHHBIEBO3MOKHOCTH €¢ «AHanus

—— JaHHBIX HA
Python»

VMeHue Onpe/ieNsaTh MOHATHS, CO3/aBaTh Pasnen «Anamms

000011IeHNs, YCTaHABINBATH AHATIOTUH, AQHHBIX Ha

KI1accU()UIMPOBAT, YCTAHABIMBATE Python

NIPUUMHHO- CJIEJICTBEHHBIE CBSI3U,CTPOUTH

JIOTUYECKUE PACCYKICHUS, YMO3AKIIOUEHHUS]

(MHIyKTHBHEIE, IelyKTUBHBIE U 110 aHAJIOTHH)

¥ JIeJ1aTh BHIBOJIBL.

YMeHue co3/1aBaTh, IPUMEHITh U Pasen

IpeoOpPa30BBIBATH 3HAKH M CUMBOJIBI, MOJEIH CAHATH3

CXEMBI JUISl PEIIEHHS y1eOHbIX 1 MO3HABATENBHBIX | jap s o

sajnad. Python»

®dOpMHpPOBAHKE U Pa3BUTHE KOMIIETEHTHOCTH B Pasnen

o6nactu ucnosns3zosanus UKT (UKT- «AHamm3
JaHHBIX HA

KOMITETEHITUH ).

Python»




IIpenmeTHble pe3ybTaThl

TpeooBanue ®I'OC Yem nocruraercs
DopmMupoBaHUE Paznenel
MH(POPMALIMOHHON U «OCHOBBI
AIrOPUTMUYECKOHN KYJIBTYPBIL, IpOrpaMMHUpPOBaHUs Ha
dbopmupoBanue nipencrasicausi 0 | Pythony

KOMITBIOTEPEKAK YHUBEPCATLHOM
yCTpOHCTBE 00pabOTKH
uH(pOpMaLIUY, Pa3BUTHE
OCHOBHbBIX HABBIKOB 1 yMeHI/Iﬁ
UCIOJIb30BAaHUS KOMITBIOTEPHBIX
YCTPOMCTB.

«AHaMM3 TaHHBIX HA
Python»

dopmMupoBaHHe MPEICTABICHUS
00 OCHOBHBIXHU3Y4aeMBIX
NOHATUAX (MH(OpMaIus,
QITOPUTM, MOJIENh) U UX
CBOMCTBAx.

Paznenbr «OcHOBBI
pOTPaMMHUPOBAHUS Ha
Python», «Ananu3
naHHbIX Ha Pythony,
«BBenenre B MammmHHOE
oOyuyenue Ha Python»

Pa3BuTHe anropuTMU4ECKOTO
MBIIIJIEHUS, HEOOXOAUMOTO s
npodeccnoHanbHOM
JESTEIILHOCTH B COBPEMEHHOM
o0I1IeCTBe; pa3BUTHE YMEHUI
COCTaBUTBHH 3aIHCATh AITOPUTM
JUTSE KOHKPETHOTO UCTIOJIHUTES;
dhopmupoBanue 3HaHUHN 00
AITOPUTMUIECKIX
KOHCTPYKITUSX, JIOTHIECKIX
3HAYCHUSX U ONEPALUIX;
3HAKOMCTBO C OJTHHM W3
SI3BIKOB MIPOTPAMMHUPOBAHMSI U

Pazgener «Ananus
naHHbIX Ha Pythony,
«OCHOBBI MallIMHHOTO
o0y4eHUs»




OCHOBHBIMH aJITOPUTMUYECKUMU
CTPYKTypamMu — JIMHEHHOM,
YCJIOBHOW U LIMKJIMYECKOM.

®opMupOBaHUE YMEHUI
dhopmanuzanuu u
CTPYKTYpPUPOBAHHUS
uH(pOpMaLIUY, YMEHUS
BBIOMPATH CIOCO0
MIpe/ICTaBJICHUS IaHHBIX B
COOTBETCTBHUU C ITOCTABICHHOMN
3aaueit (TabJIUIIbI, CXEMBI,
rpaduKu,1MarpaMMel) ¢
HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX

[POTrPaMMHBIX CPEICTB
00pabOTKH JTAHHBIX

Pa3znensr «OCHOBBI
IpOrpaMMHUPOBaHUS Ha
Python», «Ananu3
naHHbIX Ha Pythony,
«BBeneHnEe B MAalIMHHOE
oOyuenue Ha Python»

®opMUpOBaHHE HABBIKOB U
yMeHuil 6e30macHoro u
11eJIECO00Pa3HOTO OBEACHUS
npu pabore ¢
KOMITBIOTEPHBIMH
porpaMMaMu U B CETH
WuTepHer, ymeHust co0r01aTh
HOPMBI HH()OPMALTMOHHON
STHKH U TIpaBa

Pa3znen «BBenenue B
HUCKYCCTBEHHBIIN
WHTEIIIEKT)




YuyeOHO-TeMaTHUYECKHIi IIJIaH

B pasnene npuBoAWTCS BapuaHT IUIAHUPOBAHUS, KOTOPBIM paccyuTaH Ha
yrIIyOJICHHBIM BapHaHT y4yeOHOTO TUIaHa.

[lepBoil MOMOJHUTENBHON 1IENBI0 H3YYEHHUS PACIIUPEHHOTO Kypca SBISAETCS
JOCTHXKEHHE OONBIIMHCTBOM YYAIIUXCS TMOBBIIICHHOTO (IIPOJYKTHBHOTO) YPOBHS
OCBOEGHUS yUeOHOro MaTepuana. YUeOHUKU Al YpOBHA 7—9 KilaccoB 00ECHeunBaroT
HEOOXOIUMBII JUISl 3TOTO YICOHBIA U JUIAKTHUSCKAN MaTEpHal.

Btopoil [ONOJHUTENBPHON LENbI0 HW3YYEHUS PACIIMPEHHOIO Kypca SBIsETCA
MOATOTOBKA YYalUXCS K OJUMIIMAJIaM, KOHKypcamM B 00JIaCTU aHajiu3a JaHHBIX U
MAaIIMHHOTO 00yUYeHUsI.

JononuuTtensHoe y4eOHOE BpeMsl B PACHIMPEHHOM BapHaHTE Kypca B OCHOBHOM
oTHaeTcsl MpakTHdeckond pabore. [Ipu pacmmpeHHOM BapuaHTe ydeOHOro IaHa
Oonpiasi 4acTh (WJIM BCE) 3aJaHUM MOXKET BBITIOJHATHCS BO BPEMS YPOKOB IO
PYKOBOACTBOM yuuTends. Paznuume 06a30BOro ypoBHS OT YriyOJeHHOTOo Kypca
MPOSIBJISIETCSL B CTETNICHU TJIYOMHBI M KauyeCTBAa OCBOCHUSI TEOPETUUYECKOTO Marepuasa u
MOJIYYEHHBIX MTPAKTUYECKUX HABBIKOB.



TemaTuueckoe IJIAHUPOBAHHE C OIIPEACJICHUCEMOCHOBHBIX BH/10B yqeﬁﬂoii

NeSITeJILHOCTH
«HcKyCcCTBEHHBIH MHTEJIICKT)
HauMenoBanue Kparkoe Buabl yueOHol1€ATEILHOCTH
TeMBbI coJepkaHue

1. Beegenmne B U u MO

1.1 BBenenue B [IpornosupoBanue, Ananumuueckas. TIOUCK OTBETOB Ha
MAalIuHHOE aHanu3, oOy4eHue, BOIIPOCHI YUHUTEIIS], CAMOCTOATEIIbHBIIN
oOyueHue JaHHbIE, IPU3HAKH, MOKCK WHGOPMAITUUTIPU PEIICHUN

AJITOPHTM,
HCKYCCTBEHHBI I
HHTCIJICKT, MAallIMHHOC
oOyuenue, data
science.

MIOCTABJICHHBIX 3aJ1a4.
KOMMyHZ/lKaL!MOHHa}l: KOMaHOHasa
paboTa, OTBETHl HABOIPOCHI YUUTEIS,
UTPOBas MPAKTUKA.




IIpakmuyeckas: yqacTue B Urpe,
paboTa ¢ UTPOBBIMTPEHAKEPOM.
Pedghnexcusnasn: pedpaexcus METOI0M
«6 1LIAI

1.2

Ponb
HCKYCCTBEHHOT'O
UHTEIUIEKTA B

KHN3HH 4YCJIOBCKA:

O9THUKa U
peryjinpoBaHuc

Otuka MU, stnunoe
npumenenue NN,
OTBETCTBEHHOCTH NI,
perynuposanune MN.

Ananumuyeckas: IOUCK OTBETOB HA
BOIIPOCHI YUUTEJIs, CAMOCTOSATEIbHBIH
MOUCK HHOOPMAIIMMIIPU  PEIICHUH
MOCTaBJIEHHBIX 3a/1a4.
KommyHnukayuonnas: KoMaHaHas
paboTa, OTBEThI HABOIIPOCHI YUUTEJI.
IIpakmuueckas. pelieHne Keiica,
ydacTue B UIpe.

Pegnexcusnas: oTBeTH Ha
KOHTPOJIbHBIE BOITPOCHI

2. OcHOBBb

I SI3bIKA porpaMmmMupoBanusi Python

2.1.

AnroputMm
13871
UCIIOJTHUTE
.
CriocoOsr
3anucu
aJITOPUTMOB

Hcnonaurens,
AITOPUTM.
CnocoOsbl 3anucu
AITOPUTMOB:
CIIOBECHBIH,
MOCTPOYHBIN,

Ananumuyeckas. IOUCK OTBETOB Ha
BOIIPOCHI yUUTENSI, CAMOCTOSITENIbHBIH
MOUCK UH(GOpMAIMUIIPU  PELICHUU




010K-cXeMa,
rporpamma.
JIMHelHbIH,
Pa3BETBIISIOIIMIACS U
UAKIAYECKUH
AITOPUTMBIL.

MOCTaBJICHHBIX 3371a4.
Kommynuxayuonna 5.
UTPOBBIM
TpeHaKepoM. [Ipakmuyeckasi. OTBETHI
Ha BOTIPOCHI, PEIICHUE TPEIIaracMbIX
3aJlaHUM Ha SI3BIKE
nporpammupoBanus Python.
Pedghnexcuenas: 3anonHeHue imcra
pedaexcun

pabotac

2.2

OO0mue
CBEJIEHUS O
SI3BIKE
IPOrpaMMHUPOBa
uusPython

Hcropus si3bika
Python, komnuupyem
bI€ U UHTEPIIPETUPYE
MBIE SI3BIKH,
JIOCTOMHCTBA U
HenmocTatku Python.
[lonsATHE NaHHBIX,
THUIIBI TAHHBIX: TIEJIBIC,
BEIIECTBEHHBIE 1
cTpokoBble. [lonaTHE
MepEMEHHOM, pa3HHIla
MEXKIYIEPEMEHHON U
KOHCTaHTOM.

Ananumuueckas: TOUCK OTBETOB Ha
BOIIPOCHI yUHUTEIIS], CAMOCTOATEIIbHBII

NOUCK UH(OPMALIUMIIPU  pEIleHUH
IIOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonna . pabotaB

KOMaHAax U (WJIN)UHAWBUIYAIBHO.
IIpaxmuueckas: OTBETHI Ha BOIIPOCHI,
pelleHre npearaeMblx 3aJaHuil Ha
sI3BIKE TpOrpaMMupoBanus Python

. Peghnexcusnas: 3anonnenue nucra
pebnexcun




2.3

Opranuzanus
BBOJIa UBBLIBOJA
JAHHBIX

Oyuxius print(),
npaBuiia ee
UCIIOJIb30BaHHUS

. Ommbxu npu
UCIIOJIb30BAHUU
byukm print().
Tunsl jaHeex: int,
float, str. IlpuBenenue
THIIOB C IOMOIIBIO
COOTBETCTBYIO IIUX
bynkuwmii (int(), float(),
str()). @ynkmustype().
Omnepatop
MIPUCBAMBAHUSL.
[IpaBuna nMeHoBaHUsA
MepEMEHHBIX.
@Oyuxuus input(),
npaBuiia ee
UCIIOJIB30BaHHS

Heob0xomxnmMocTs
TIPUBEICHUS
LIEJIOYHNCIEHHBIX
JAHHBIX K THIMY int
IIOCJIE BBOAA

Ananumuueckas. IOUCK OTBETOB Ha
BOIIPOCHI YUHUTEIIS], CAMOCTOSATEIIbHBII

MOUCK HHQOPMALMUTIPU  PELICHUU
IIOCTaBJIEHHBIX 3aJ1au.
Kommynuxayuonna . paboraB

KOMaHAax ¥ (WJIM)UHAWBUIYATBHO.
Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI,
pelleHre Ipe/iaraeMbIX 3aJaHuil Ha
si3BIKETIporpaMmMupoBanust Python.
Pe¢hnexcuenas: 3anoaHeHue mcra
pedaexcun




2.4 AJiropuTMu4ec TuIbBI TaHHBIX B Ananumuveckas’. TIONCK OTBETOB Ha
Kas Python, BOIIPOCHI yUHUTEIIS, CAMOCTOSATEIbHBII
KOHCTPYKIHUS apupMeTHIECKre MMOUCK MH(POPMAITMH ITPH pelIeHUN
«CICOOBAHUCH OHGpaTOpBI,IIeﬁCTBI/IH IIOCTABJICHHBIX 3aJ1a4.

C IEPEMEHHBIMH. Kommynuxkayuonna 4. paboraB
AJITOpPUTM, BUJIBI KOMaHJ1ax ¥ (WJIM)UHIMBUIYAIbHO.
aJI'OPUTMOB, IIpakmuueckas. OTBETHI HA BOIIPOCHI,
0COOCHHOCTU pelIeHne npeajiaraeMbpiX 3aaHuid Ha
JIMHEHHOTO s3BIKeIporpaMmupoBanms Python.
anropuTma, OJI0K- Pedghnexcuenas: 3anonHenue imcra
cxema. pedaexcun

brok-cxema

JIMHEWMHOTO

aNropuTMa.

2.5 [IporpammupoBann | biok-cxema Ananumuveckas’. TIONCK OTBETOB Ha
€ JIMHEUHBIX JIMHEWMHOTO BOIIPOCHI YUHUTEIIS], CAMOCTOSATEIIbHBIN
alIrOpUTMOB alropuTMa. MOUCK MH(GOPMallUU IpU peleHun

[IporpammupoBanue MMOCTaBJIICHHBIX 3aJ1a4.

JIMHCHHBIX Kommynuxkayuonna 4. paboTtaB
aJIrOpUTMOB, KOMaHAaX U (WJIH)UHAUBUIYATBHO
apuQmernieck ue Ilpakxmuueckas: OTBETHI HA BOMPOCHI,
OTCpATOPEL, peLIeHNE NpelaraeMbIX 3aaHuid Ha
MepeMEHHbIE

sI3BIKETpOrpaMMupoBanws Python.
Pegnexcusnas: 3ar101HEHUE JTUCTA




pedaexcun

2.6 Anropurmuyec PasBerBisiromumiics Ananumuyeckas. IOUCK OTBETOB Ha
Kast QJIIrOPUTM, OJIOK-CXeMa | BOIPOCHI YUUTES,CAMOCTOSTEIbHBII
KOHCTPYKIUSA BETBJICHHUS, MOWCK HHPOPMAIIUUTIPU  PELICHUH
«"'BETBJICHHE) orepaTophl MOCTaBJICHHBIX 3a]1a4.

CpPaBHEHHS. Kommynuxayuonna 5. paboraB

VYcnoBHbIE KOMaHAax ¥ (WJIM)UHAWBUIYATBHO.

omreparopsi if,if-else, IIpaxmuueckas: OTBETHI Ha BOIPOCHI,

IIpaBWJIa 3aMucu pelieHue npeIaraéMbix 3aJJaHuid Ha

YCIOBHBIX sI3BIKETIpOorpaMmMupoBanust Python.

OIIEepaTOpPOB. Pedghnexcuenas: 3anonHenue nucra
pednexcun

2.7 [Tonnas biok-cxema AHnanumuueckas: TOUCK OTBETOB
dbopma BETBJICHHUS. HaBOMNPOCHI  YUUTETS,

BETBJICHUS [TonHbIN yCIOBHBIN CaMOCTOSTENIbHBIN ITOUCK

oreparop, npaBuia
3aITMCH TTOJTHOTO
YCIIOBHOTO
oreparopa

UHPOPMALIMUTIPH  PEIICHUH
MOCTaBJICHHBIX 3a71a4.
Kommynurxayuonna s: pabotaB
KOMaHAax U (WJIN)UHAWBUIYAIBHO.
IIpakmuyeckas: OTBETHI HA BOIPOCHI,
pelIeHne mpe/iaraéMbIX 3aIaHui Ha
sSI3BIKEITpOrpaMmMupoBanus Python.

Perexcusnas: 3anonHeHue aucTa
peduiekcun




2.8 [IporpammupoBa [IporpammupoBanue Ananumuveckas’. TIONCK OTBETOB Ha
HHE JIMHEUHBIX BOIIPOCHI YUUTEJIS, CAMOCTOSATEIbHBII
Pa3BETBIISIONINX aJITOPUTMOB, MMOUCK MH(POPMAITMH ITPH pelIeHUN
Csl QITOPUTMOB. apudmernueck ue MMOCTaBJECHHBIX 3a/]a4.

VYcioBHBIM orniepatop| onepaTopsl, Kommynuxayuonna 5. pabora B
TepeMeHHbIE KOMaHAaxX U (WJIM)UHAWBUIYAIBHO.
Ilpakmuueckas. OTBETHI HA BOIIPOCHI,
pelIeHne npeajiaraeMbpiX 3aaHuid Ha
si3BIKETIpOorpaMmupoBanumst Python.
Pegnexcuenas. 3aronHenue aucra
pednexcun

2.9 [Ipocteie n PazBerBrnsromuiics Ananumuveckas. TIOUCK OTBETOB Ha
COCTaBHEIE IrOpUTM, OJIOK-CXeMa | BOIPOCHI YIUTEI S, CAMOCTOSTEIbHBIN
YCIJIOBHS BETBJICHUS. MOUCK WHPOPMAIIUUTIPU peleHnu

Jlornyeckue MMOCTaBJECHHBIX 3a7a4.

OTIePaTOPHI, Kommynuxayuonna 5. pabota B
COCTaBHBIE KOMaHAax ¥ (WJIN)UHAWBUIYAIBHO.
YCJIOBUS. Ilpakmuueckas. OTBETHI HA BOIPOCHI,
VY cIIoBHEBIH pelIeHne npeajiaraeMbIX 3alaHuid Ha
oneparop si3bIKEeTIpOrpaMMupoBanus Python.

Pegrexcusnas: 3anonneHne aucTa
peduexkcun




2.10 AnroputmMmuyec Omnepatop while B Ananumuyeckas. TOUCK OTBETOB Ha
Kast Python, cunTtakcuc BOTIPOCHI YUUTEIIS, CAMOCTOATEIbHBIH
KOHCTPYKLHUSA ornepatopa While MOUCK UHPOPMALMUTIPH  PELICHUU
«TTOBTOPEHUE. MOCTABJICHHBIX 33/1a4.
ITporpaMmupoBat Kommynuxayuonna 5. pabora B
HC LHIKIOB C KOMaHAaxX Y (WJIU)UHIUBUAYAIBHO.
3a/aHHbIM IIpaxmuueckas: OTBETHI Ha BOIIPOCHI,
ycnosnem pellieHne TIpe/araeMblX 3a0aHni Ha
TIPOSIODKCHIA sI3bIKEITpOrpaMmupoBanws Python.
paboTbI Pecpnexcusnas’ 3aN0IHEHNE JTHCTA

pedaexcun

211 [IporpammupoBa Oneparop for B Ananumuyeckas. TOUCK OTBETOB Ha
HUE LUKIOB C Python, yrkius BOIIPOCHI YUUTEIS, CAMOCTOSATEbHBIH
3aJJaHHBIM range(), cuaTaKcHc MOUCK HH(OPMAIIMHTIPY PEIICHUH
YHCIIOM bynkuuu range(). MOCTaBJIEHHBIX 3a/1a4.

MTOBTOPEHU Kommynuxayuonna 5. pabota B

KOMaHAaxX U (WJIM)UHAWBUIYATBHO.
Ilpakmuyeckas: OTBETHI Ha BOIPOCHI,
pellieHre mpeiaraeMbIX 3aJaHuil Ha
sI3BIKETpOrpaMMupoBanus Python.
Pedghnexcuenas: 3anonHenue nucra
pebnexcun




2.12

[IpoekTt
«Pa3nnunbie
BapHaHThI
MpOrpaMMHUPOBaH
HSITHKIMYECKOTO
ANTrOpUTMAY

Huknumaeckuit
QITOPUTM AITOPUTM
while, anropurm for,
MIpaBUJIa 3aMUCH
IUKITAIECKIX
anropuT™MoB BPYython,

Ananumuyeckast. TOUCK PEIICHUS
IIOCTaBJICHHON 3aJauH.
Kommynurxayuonna s. pabora B
KOMaHJ1ax ¥ (WJIM)UHIMBHIYAIBHO.

IIpakmuueckas: pelieHHe MPOSKTHON
3aga4n. Peghrexcusnas: 3an10THEHHE
mucTapedIieKcuu

2.13

IIpoext «Hauana
IIPOrpaMMHUPOBaH
us»

Tumsl JaHHBIX,
TIepEeMEHHBIE,
bynkumm,
MaTeMaTH4YeCKue U
JIOTUICCKUE
oTepaTophbl, BUIBI
QJITOPUTMOB,
YCIIOBHBIN OTepaTop,
oneparop for,
omnepatop While.

AHnanumuueckas. BIpolecce
CHUCTEMaTU3aluy 3HAHWM.
Kommynurkayuonnas: npu padote B
KOMaHJaXx.

IIpakmuueckas: B paboTe 1Mo
CO3JJaHUIO BU3YaIIbHOM KapThI3HAHMIA.
Pegnexcusnas: 3anonHeHne IucTa
pednexcun

3. Anaiu3 naHnbIx Ha Python




3.1

Hayka o nanssix.

JlanHble, HayKa O

Ananumuueckas. aHaInu3

CTpyKTYpBl IaHHBIX | JaHHBIX, OTKPHITHIC TPAKTOBOKIIOHSTHS «HAyKa O
JaHHbIE, HICTOYHUKH JTAHHBIX»; TIOUCK OTBETOB  Ha
JaHHBIX, poOJIeMHbIE BOIPOCH! YUHUTEIIS.
CTPYKTYpBbI Kommynuxayuonnas: odcyxnenue
JAHHBIX (CTEK, TPAKTOBOK ITOHSTHUS «HAYKa O
MAaccCHB, JTAHHBIX», OTBETHI HA BOMPOCHI
ouepelib, YUUTEIS.
X3II-Ta6IHIIa) Ipaxmuueckast:
PaGora B Mukporpynnax Ha 1 stamne
ypoka
(BBITIOJIHEHUE 3aJaHUS HA
OIPOBEP)KEHUE MIIH (PaKTHUECKOe
MOATBEPIK/ICHNUE OJHOTO U3 TE3UCOB);
[Touck mpuMepoB CalTOB-UCTOUHHUKOB
JTAHHBIX; PEIICHHUE MTPOOTIEMHBIX
3aJaHuH.
PednexcuBnas:
3aIl0JTHEHUE JINCTA PeIIEKCUU B KOHIIE
ypoKa
3.2 Pa6ota co CTpyKTypHI JaHHBIX, Oxcnepmuas. 00CyXIICHHUE
ciickamu Python CIIUCKH, CIHCOK, JIOMAILIHETO 3aJaHMsI U €rOOLEHKA.

AJIEMEHT CIHCKA,
HHJICKC,
OTpHULIATENbHAS

Ananumuyeckasn: aHaau3 TpoOJIEMHOMN
CUTyalluu 00 OpraHW3aluy XpaHEHUS




WHIEKCALUS

JAHHBIX (Ha TpHUMepax); HaIMCaHHUE
Koma(aTam 2 ypoka).

IIpakmuyeckas: pelmieHne
pOOJIEMHBIX 3aJ]aHUH, PAKTHYECKAs
pabota (3Tan 3ypoka).
KommyHnuxayuonnas: OTBETHI Ha
BOIIPOCHI YUUTEIIS, y4aCTHE B
IPYIIIOBOM

00CYXXJICHUU TPUBBITTOJIHCHUT
3aJlaHnM.

Pegnexcusnas: 3amoHeHNE JHCTA
pedaexkcun B KOHIIEYpOKa

3.3

bubauorexku
Python.
bubnnoreka
Pandas

Ilouck, ouncrka,
npeoOpa3oBaHue,
opraHu3zanys u coop
IaHHBIX, OMOJIMOTEKA
A3BIKA
MPOrpaMMHPOBAHUS,
oubanorexku Python,
oubmmoreka Pandas,
UMIOPT OMOINOTEK

Ananumuyeckas: TIOUCK OTBETOB
HanpoOJIeMHbIE BOIPOCHI
(HampuMep, IPOBECTU aHAJIOTHUIO
OMOIMOTEKU A3bIKA
IPOrpaMMHUPOBAHUSIC OOBIYHOM
O6uOIMOTEKOI), COCTaBlIEHUE TUTaHA
JEUCTBUM 110 U3YYEHHIO NAHAIU3Y
NaHHbIX. [Ipakmuueckas:
BBITNIOJIHEHHUE NTPAKTUYECKON
paboTHI.

Kommynuxayuonnas: oTBETHI Ha
BOIIPOCHI YUUTEIS, y4acTHE B
IpYIIIOBOM OOCYXJICHUHU




BBIITOJIHEHHOIO JOMAIITHET O
3ajaHus u BIPOLIECCE BBHIMOIHEHUS
3aJaHUN.

Pegnexcusnaa: 3anonneHue aucra
peduiekcru B KOHIIE ypOKa

3.4 CtpyKTypbl [Touck, ouncrka, Ananumuueckas: aHaJINA3
nanHbx BPandas npeoOpas3oBaHue, BBITIOJTHEHHBIX JIOMAIIHUX 33IaHUH,
opranusanusiu coop BBITNIOJTHEHUE 3a/1aHUN TTOCTAHLIUSIM.
AGHHBIX, CTPYKTYPDI IIpaxmuueckas: BbIIOJHEHHE 3a1aHUN
AanHeIx BPandas, IIOCTAHILIMSIM, BBIIIOJTHEHUE TECTA.
CTpYKTypa MaHHbIX KommyHnukayuonnas: OTBETHI Ha
Series BOIPOCHI YUUTEIS, y4acTUe B
['pynmoBoM 06CyXJI€HUH MTPU
BBITIOJTHEHUH 33/IaHUM.
Pegnexcusnas: 3anonHeHue amcra
pednaexkcun B KOHIIEypOKa
3.5 CrpykTypa CTpyKTypa TaHHBIX Oxcnepmuas: TIOUCKU OOCYKIEHNE
JAHHBIX DataFrame, cioBaps, OLIMOOK MOPEe3yNbTaTaM BbIOJIHEHHS
Dataframe CIHCOK, (PyHKIUS 3alaHuN AHanumuuecKkas. aHaIn3

read_Csv, MeTo bl
head utail

BBITIOJTHEHHBIX MPAKTUYECKUX
3aJlaHUH, IOUCK OIIHOOK U UX
obocHOBaHMe, aHANINU3 (hparMeHTaKoa
(3amanue 4).

Ilpaxmuueckas: BBITIOTHEHHE 3aIaHUN




Ha co3gaHue oobekra DataFrame u3
ciioBaps ¥ U3 crucka crnuckoB (1 sram
ypOKa), BHIIIOJIHEHHE 33aJaHHId Ha
CUMTHIBAHUE W BBOJI JJAHHBIX, aHAIIN3
Koma u T.7. (2 u 3 sramsl ypoka).
KoMMyHHKaIIMOHHAS: OTBETHI Ha
BOIIPOCHI YUUTEIIs, Y4aCTUE BO
¢poHTaNnbHOM Oecenie U rPyNIOBOM
0OCYXJICHUU TIPU BBITOJHCHUU
3aJ1aHHAMN.

PednekcruBHas: 3anoHEHUE JIUCTA
pedaexkcun B KOHIE ypOKa

3.6

baszoseie
OTIepaIny C
Habopamu
TAHHBIX

WNudopmanus o
IaHHBIX, MeTOAbI info
u describe, uucnoBbie
Y KaTeropuajibHbIe
MIPU3HAKH,
arperupyroIme
¢byHKIMU:
value_counts, unique,
nunique, groupby
metobel Min(), max() u
mean(),o0berHeHNE
TaOJINII C
MTOMOIIBI0 METO/Ia

Ananumuyeckas: TP BHITIOTHEHUH
MPaKTUYECKOTO 33/1aHUs Ha YTEHUE
JAHHBIX U3 TabnuibInH(GOopMaIuu 00
Urpokax QyrooabHBIX KIyOOB, B TOM
JucIe ¢ mpuMeHeHneM meto describe
(); ipu BBIMOJTHEHUHM3aIaHUSI HA
MCCJICIOBAHHE arperupyIONIINX
GyHKIHI.

Ilpaxmuueckas: Py BHITIOJTHEHUN
3aJIaHNi, B TOMYHCIIE
CaMOCTOSITENILHBIX U
HCCIIEIOBATEbCKUAX TPAKTUICCKUX
pa0or.




merge, mapaMeTpsl 0N
u how

KommyHnukayuonnas: yaactie Bo
(dbpoHTaNIBHOU Oecese Mo 00CYKICHUIO
JIOMAIITHETo 33aHus (MOebypoKa —
«IIEPEBEPHYTOCOO0YUCHUEY).
Pegnexcusnas: 3anonneHne iamucra
pediekcu B KOHIIEYPOKa

3.7 Onucarens Mertons! nfo,describe, | Ananumuueckas: Py BBHITIOTHEHHH
Has min,max, mean, 3aJJaHUi IPAKTUYECKO pabOTHI Ha
CTaTHCTUKA yca0Bus QUIBTPAIMK | IPUMEHEHHE CTATHCTHYECKUX
JNAHHBIX, CTATUCTUKA METOJIOB, a TAKKEIIPH COCTABICHUN
MOKATErOPHATBbHBIM 3a1aHuUs HACJIOKHBIC YCITOBHSI
napamerpam, GUIBTpaAUU JAaHHBIX 1
GuIbTpanus JaHHBIX, | CTATUCTHYECKHX METO/IOB.
CTAaTHCTUYECKH € IIpakmuueckas. TIPH BBITIOTHEHUH
METOBI 3aJaHuH.
KommyHnuxayuonnas: yaactuie Bo
(bpoHTaTBHOM 00CYKIECHUN
pOOGJIEMHBIX CHTYAI[Hii, OTBETHI HA
BOITPOCHI, 00CYKI€HUE BrPYIINax.
Pegnexcusnas: 3amoHeHne JIUCTa
pediekcuu B KOHIIEypOKa
3.8 Busyanuzanus Busyanuzanus Ananumuueckas: TIpH BbIICICHUAH
JAHHBIX JAHHBIX, MPEUMYIIECTB BU3YaIU3allii JTaHHBIX
IPEUMYIIECTBA JI0 MX TaOJIMYHOTO MPEACTABICHHS.




auarpamMm Urpaukos;
BU/JIBI TMarpamm;
oubmuoreku Pandas,
Matplotlib, Seaborn;
MOCTpOEHHE IpaUKOB
u

JlnarpaMM CIOMOIIBIO
ITUX OMOIHOTEK,
metozsl plot, hist,
scatter, joinplot,
pairplot, countplot

Ilpaxmuueckas.: pU BBIIOJTHEHUN
NPAKTHYECKHUX 3aJ]aHUH B MaJIbIX
IpyNIax; MPUBBIIOTHEHUH
MPAaKTUYECKON pabOTHI.
Kommynukayuonnas: OTBETHI Ha
BOIIPOCHI yUuTes, PPOHTAITEHOE
oOcyxeHue u

OO6cyxkaeHne BMabIX TpyInax.
Pegrexcusnan: 3anonnenne nmcra
pedaexkcun B KOHIIEypOKa

3.9 IIpoekr
«HccnenoBanne
JaHHBIX». YacTh 1

3.10 [TpoexT
«ccnenoBanue

naHHbIX». YacTe 2

OCHOBHEIE OHATUA
TEMBI «AHAIN3
naHHbIX HaPythony

Ananumuueckaa: I1pu BBIIOTHEHUN
3amaHuii IO UCCIIEIOBAHMIO JIaTa CeTa
o (hyrOonucrax, MOUCK
CTAaTUCTUYCCKUX XaPAKTCPUCTHUK
OTJENIbHBIX MIEPEMEHHBIX U HX
B3aUMOCBS3€H, IOCTPOCHHE
BU3YaJIM3allUH JaHHBIX.
Ilpakmuyeckas: PN BBITIOJTHEHUH
MIPOEKTA.

Kommynukamuenas: pu
00CYX/IEHUH JIOMAIITHETO 3aJJaHus,
IIPU BBIIIOJTHCHHHU ITPOCKTAa B  MAJIBIX
rpynmnax Pegrexcuenas: 3an10THEHUE
aucTa peeKcHy B KOHLE YPOKa




3.11

[TpoekT «Python
mrstData
Science»

OCHOBHBIE ITOHATHUS
TEMBI «AHaIN3
naHHbIX HaPythony

Ananumuueckas: IpYU NOCTPOCHUN
BU3yaJIbHON KapThI3HAHUN MOMYJIS.
IIpakmuueckas: U BBIIIOJTHEHUN
TecTa 1o pasneny. Pegrexcusnas:
3all0JIHEHHE JINCTape(ICKCUU B
KOHIIE YPOKa

BBenenue B MmamnHHoe o0yuenue Ha Python

IlonsaTne 1 BUABI
MAaIImHHOTO
oOyueHus

HckyccTBeHHBIM
WHTEJJIEKT, TOIXO0/,
OCHOBaHHBIN Ha
MpaBHUJIaX, MAITMHHOE
o0y4yeHue, HCTOpUs
pazButus MU B urpax,
cdepbl IPUMEHEHUS
MAaIIMHHOTO 00yUYEeHUs;
o0y4YeHHE C YUUTEIIEM,
oOyueHue 6e3 yuurens,
3a/1a4a perpeccuy,
3aja4ya
KJacCU(UKAILINH,
3a/1a4ya KJ1acTepu3alu ,
0TOOp MaHHBIX IS
MO/I€JIN MAlIMHHOTO
o0OyueHus

Ananumuyeckas: Ipu CPABHUTEIBHOM
aHanu3e noaxoaoB: OOydeHue ¢
VYuutenem u O6ydyeHue 0e3 yuuTens;
IIPpU OTBETAX Ha BONpockl 1
bpoHTaTBEHOM 00CYX1eHNH BonpocoB
1o npe3eHTauu. [ lpakmuyeckas. 1lpun
BBINOJIHEHUH 3aJJaHUH TPAKTUYECKOMN
paboTHI.

KommyHnukayuonnas: OTBETHI Ha
Bormpocs! yunrens, Yyactue Bo
(bpOoHTaTBHOM 00CYKICHUU TTPU
BBITTOJTHEHUH

3afjaHuil. Peghnexcusnas. 3amnonnenue
micrapedeKCuy B KOHIIEypOKa




4.2 Ananus u MammnHoe o0yuenue | Ananumuueckas: IpU IOUCKE OTBETOB
BU3YyaJU3aIUs CY4YHUTENIeM, MAaIlIMHHOE | HA BOMPOCHI B XOJI€00CYKICHHS
nanHbixHa Python | oOyueHue Ge3ydnTens, | BHIIOIHEHHOTO JOMAITHETO 3a1aHHs,
(moBTOpEHUE) 3a/1aua perpeccuu, MIPUBBITIOTHEHUH 3a/JaHUN

3a/aya KiaccuuKanyu | MpakTUYecKoil paboThlI.
u, 3a7a4a IIpakmuyeckas: ipu 00CYX ICHUU
KJIaCTepU3aliu BBITIOJTHEHHOT'O TOMAIITHETO 3aaHMs;
; oubimorexkuPandas u | mpudponTansHOM orpoce u Oecese,
Matplotlib, urenue IIPH BBITOJHCHNUH 3a1aHUi
TaOJIMYHBIX JTAHHBIX, [IPAKTUYECKON PabOTBHI.
CTaTHUCTUYECKU € Kommynuxayuonnas: oTBETH Ha
MoKa3aTely, BOTIPOCHI YUHUTEIISl, y9aCTHE BO
MOCTPOCHHE quarpamMm | GpoHTAILHOM OOCYXICHUU TPH
BBITIOJTHEHUH 33a/IaHUM.
Peghnexcuenas: 3anonHenue nucra
pedaexkcun B KOHIIEYpOKa

4.3 bubnmnoreku MammnHoe o0yueHue | Anarumuueckas: OTBETHI HA BOIIPOCHI
MaIIMHHOTO cyuuresnem u 6e3 (aHaIM3 BOIIPOCOB UIIOMCK OTBETOB)
o0y4YeHHUS YUUTEIS, €ro bpoHTaNBHON Oece/bl; aHaTHn3

MIPEUMYIIECTBA,
IIOCTAHOBKA L€ U
3a7a4,aHalIn3 JAHHBIX,
oOyuatomasi u
TPEHUPOBOYHAS
BEIOODKH, 3a/1a4a

rpauKOB MoJIeTIeH MAITHHHOTO
00y4eHUs TPUBHITIOTHEHUH 33 TaHUS
«[Ipo6siemMbl BOOYYEHHH MOJICITI.
Ilpakmuyeckas: TIONUCK OTBETOB Ha
BONIPOCHI (DPOHTATBLHOM Oecebl ’
BOIIPOCKHI YUUTEIISI B XOJICYPOKA.




perpeccuu, 3aava
Kiaccudukany u,
TECTOBasl U
TPEHUPOBOYHASI
BBIOOpKa,
nepeooydcHue,
HeZoo0yueHue,
OINTUMAJIbHAs] MOJICIIb,
KpOCC-BaHIaIIHs;
ouonnoreka Sklearn,
ATAIBIOCTPOCHHUSI
MOJICTT MAITUHHOTO
o0yuenust HaPython

KommyHnukayuonnas: yaactiue Bo
dbpoHTaNBHOHN Oece/e Mo MaTepuanam
NPEBIAYIIETO YPOKa; y4acTHE B
00CYX/ICHUU TP BBITIOJTHCHUU
3aJ]aHHs B MEKPOTPYIINE MO aHATU3Y
rpadKOBMAIIMHHOTO 0OYYCHUSI.
Pegnexcusnas: 3anonHeHune JucTa
pedaexkcun B KOHIIEypOKa

4.4

JInneiinas
perpeccust

ITonsarre nuHeitHOM
perpeccuu, LeneBas
(byHKIUS, TMHEHHOE
ypaBHEHHUE,
TOMOCKEIaCTUYHOCTD
JIaHHEIX; CO3IaH1E
MOJIEIIN JINHEHHON
perpeccuu HaPython ¢
IIOMOIIbI0 OMOINOTEK
Pandas, NumPywu
Sklearn

Ananumuyeckasn: ananus paboOThI
MoJIeJIN TMHEeHHoW perpeccuu (1moaoop
K03 (HUIIMEHTOB JTUHEHHOTO
YPaBHEHMsI CHECKOJIbKMMU
MepEeMEHHBIMH ); aHAIN3 3a/1a4,
NPEJCTAaBICHHBIX YYUTEIEM, BEIOOD U3
HUX 3aJ1a4 perpeccuy; 3aJaHueHa
aHaJM3 rpaMKOBU BBIOODP U3 HUX
TOT0, KOTOPBI COOTBETCTBYET
MOJIETU JTUHEUHOW pErpecCuu; aHAIN3
TOYECYHBIX rpaduk jdu BeIOOp cpean
HUXHa00pa TaHHBIX, TOAXOJSIIHX JUIs




pelIeHUs 3a]1a4d JJUHEUHOU
perpeccuu; Co31aHle MOJEIH
MaIIuHHOTrO 00y4yenus HaPython.
Ilpakxmuueckas:

perieHue 3ajay (U3 IpeICTaBICHHBIX
yuuTeneM 3aaad) HaBeIOop Habopa
JAHHBIX (TTorpaduKam), o IXOISIIIX
JUTIPENICHUS 3a/Ia4dJINHENHON
perpeccuu; Co31aHle MOJEIH
MaIMHHOTO 00y4eHus Ha Python:
MOJIeTIbIIPEACKa3aHus [IEHHA
KBapTUPBI B3aBUCUMOCTH OT
Pa3IMYHBIX TTAPAMETPOB.
Kommynuxayuonnas: yaactue BO
(pOHTAILHOM 00CYXICHUU OCHOBHBIX
BOIIPOCOB TE€MbI —IMHEHHAs QYHKIUS
Y IMHEWHOE ypPABHEHHE, KOTOPbHIE YKE
W3YYaIUCh B KypceMaTEeMaTHKU;
o0cyXxaeHue 3a1a4uno rpadukam.
Pedghnexcuenas: 3anonHenune mucta
pedaexkcun B KOHIIEYpOKa

4.5

Hemunuein
BI€
3aBUCUMOC
TH

Coznanne, o0yueHue u
OIICHKA MOJIEIH
JINHENHOM perpeccuu,
BU3yaJIM3allrd JaAHHBIX

Ananumuyeckas: CO3qaHUE MOACIU
JIMHEWHOM PErpecCuy HaOCHOBAHUU
IIPOCTON TAOIUIIBI C JAHHBIMU O
3apriaTax COTpyJIHUKOB,




unaPython;

HaXOoAMUXCSA HAapa3sHbIX

HEJIMHEHHbIC JIOJDKHOCTSIX; HAIMCaHUE KOJIa.
¢byHKMYU, rpaguKu Ilpakmuueckas: penieHue 3aaad Ha
GbyHKIH; CO3JIaHNE MOJEIUINHENHOMN
IMOJIMHOMHAIIBH O€ perpeccum, OTBEThIHA BOIIPOCHI
npeoOpa3oBaHue yuutens (MOBTOPEHUE MaTepralia
JIMHEHHOM perpeccuu MAaTEMAaTHKH ); BBITTOJIHCHUE 33 JaHUS
HAIOJIMHOMHUAIIBHYIO PETPECCHUIO,
HaIMCaHKUE KOJa JUIS MpeICKa3aHus
3HAYCHHS HOBOM MOJICNIBIO U
MMOCTpOEHHE IPaPUKOB UCXOTHBIX
JTAHHBIX U MOJIEIIH.
Kommynuxayuonnas: yaactue Bo
(bpOoHTAILHOM 00CYXICHUH, OTBETHI
Ha BOMPOCHI yUUTEIIS.
Pegnexcuenas: 3anonHenue nucra
pedaexkcun B KOHIIEYpOKa
4.6 Knaccudukanus. Knaccudukanus, Ananumuueckas: IOUCK OTBETOB Ha
Jloructuueckas JIOTHCTHYECKAs [TpoGieMHBIE BOITPOCHI U PEIICHUE
perpeccust perpeccusi, THHEHHBIA | 3a7a4 Ha JTame 2 ypoka.
KJTacCU(UKATOD, Ilpakmuueckas:
TUIEPIIOCKOCTb, OTBETHI Ha BOIIPOCHI, TOI00p MPUMEPOB
OmHapHas 3a/1a4 Kiaccu(UKaIuy; OTBETHI Ha
Knaccudukanus, poOJIeMHbBIE BOIPOCHI TPU

MYJBbTHKJIACCOBAas1

00BSICHEHMM HOBOTO MaTepHaIa;




KJIacCU(PUKAIIHS;
JIMHEHHOE YpaBHEHHUE,
K02 PUIMEHTHI
JIMHEHHOTO YpaBHEHMS,
pacIoyioKeHNe TOUKH
OTHOCHTEJIBHO IPSIMOM,
OTCTYI 00BEKTA;
co3/1aHue, o0yyeHue u
OLIEHKa MOJIeNIN
JIOTUCTUYECKON
perpeccuu

pelleHre 3a1a4 Ha 3aKperuieHue
HOBOTO MaTepuaja 1o TeMe; y4acTHe
BO ()pOHTAILHOM paboTe Ha dTame 3
ypoKa.

Kommynuxayuonnas: yaactue B
00CYXJICHUU TECTa U OCHOBHBIX
MOHSTHU TEMBI;

OTBETHI Ha BOIPOCHI YIUTEIIS.
Pedghnexcuenas: 3anonHenue mucta
pedaexkcun B KOHIIE YpOKa

4.7

Kinaccuduxarr
usl.
Jloructrueck
asi perpeccust

Matpuna omunoox,
METPUKH KayecTBa
JIOTHCTHYCCKOMN
perpeccuu, MOJeNb
JIOTHCTHYCCKOM
perpeccun HaPython

Ananumuyeckas: TIOUCK OTBETOB Ha
BOIPOCHI YUUTEINS IPU 00CYNKACHUH
METPHK Ka4eCTBAJIOTUCTUICCKON
perpeccun; cCaMoCTOSTEIHHOE
COCTaBJICHUE MOJICIH JIOTHCTUIECKOM
perpeccuu UIsnpeacka3aHus
BeposTHOCTH BOMmKaimme 10 ner
UIIeMHYECKOM O0JIe3HU cep/iiia 1o
Pa3IMYHBIM IMPU3HAKAM.
Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI
YUUTEIIS; CAMOCTOSITEIIEHOE
COCTaBIICHUE MOJIENIN JTOTUCTHYECKOM
perpeccun JUIspecKa3aHust
BeposTHOCTH BOmmkaimme 10 ner




UIIEMUYECKOM OOJIe3HH cepala 1o
Pa3IUYHBIM MPU3HAKAM.
KommyHuxayuonnas: yqactue BO
(bpoHTATBEHOM 00CYXIEHIUH METPUK
KaueCTBAJIOTHCTHYECKON Perpeccui;
Pecghnexcusnasn: 3armonHeHue mcra
peduiekcHu B KOHIIE ypOKa

4.8

JepeBbs
pEIICHUN.
Yacts 1

JlepeBo peunieHui,
JJIEMEHTBI

JIepeBbEB (KOPEHb,
JUCTHS), TITyOUHA
JepeBa,

KaJIHBIN aJITOPUTM,
aTpuOyT pa3oueHus;
SHTpoMnus, Gopmyna
IIlennoHAa,
BEPOSTHOCTb,
kputepuil JHkuHN

Ananumuyeckas: TIOUCK OTBETOB Ha
BOIIPOCHI YUUTEIIS TIPU O0CYKICHUH
METPHUK Ka4eCTBaJIOTHCTUIECKOM
perpeccun; caMoCTOSITeIIbHOE
COCTaBJICHUE MOJICIH JIOTHCTUIECKOM
perpeccuu JUIsinpeacKa3aHus
BeposTHOCTH BOMmkaimme 10 ner
UIIeMHYECKOl O0JIe3HN cep/iiia 1o
Pa3IMYHBIM MPU3HAKAM.
Ilpaxmuueckas: OTBETHI Ha BOIPOCHI
YUUTEIS; CAMOCTOSITEIIEHOE
COCTaBJIEHUE MOJIEJIH JIOTMCTHYECKO
perpeccun JUIATpeaCcKa3aHus
BepoATHOCTH BOmmxkaimue 10 ner
UIIEMUYECKON OOJIe3HU cepara 1Mo
Pa3IMYHBIM MPU3HAKAM
KommyHnukayuonnas: yaactie Bo
(bpOoHTATLHOM 00CYKICHIUH METPUK




KayeCcTBaJIOTUCTHUECKON perpeccuu;
Pegnexcusnasa: 3anonneHue aucra
pedIieKCHH B KOHIIEypOKa

4.9

JepeBbs
peLICHUN.
Yacts 2

AHanuTHuYeCKas: COCTABIICHUE
aJrOpUTMa IPUHATHS penieHui (Ha
IIpUMEpE UTPhl); aHAINU3 YU€OHBIX
IPUMEPOB JIEPEBA PELICHUH.

IIpakTHueckas: ydyacTtue B UIpe Ha
aHaJIN3 aIropuTMa IPUHIATHUS
pELICHUH C TIOMOIIBIO IEPEBLEB,
HCCIIEIOBaHNE KPUTEPUEB

s dexTuBHOCTH pa3OueHus Ha
puMepax.

KommyHuKanoHHas: oocyxkaeHue
IIPY BBINIOJIHEHUH 331aHUI B
MUKpOTPYIIIE; OTBETHI HA BOIIPOCHI
yauTens. YdacTue BO GpPOHTATEHOM
00CyKIeHUH.

PednexcuBHas: 3anoaHeHNe JUCTa
pediiekcuu B KOHIE YpOKa

4.10

[Ipoexr
«Pemenue
3aJ1a9un
KJaccupuKanu

Marmunanoe oOyueHue
C yuuTeneMm, 3aaada
KJIacCU(PUKALIHH,
MeTpI/IKI/I OILICHKHN

Ananumuyeckas: BBIOOP METOJIOB
pemenus 3anaun. [lpakmuueckas.:
BBINOJIHEHUE MTPAKTUYECKOTO 3aaHUs
110 CO3JaHUI0 MOJIEITM MATUHHOTO




u»

KaJyecTBa
KJaccu(ukanuy;
ATanbIpa3pabOTKu
MOJIETT MAIlTUHHOTO
o0yJeHus1, aHATHN3
JAHHBIX, CO3JIAaHUC H
o0OyueHue MoJIeINu,
OIICHKA

s dexTuBHOCTH
paboTHIMOICTHN

o0yuenust Peghnexcusnas: B Xoe
MOJIBEJICHUSI UTOTOB CO3JaHUSI U
00yuenust mogenu MO.




Pa3znen 1. BBegeHue B MCKYCCTBEHHBIN MHTEJIEKT
(29)

Vuaniuecs JOJDKHBI 3HAaTb IIOHATHC I/IH(bOpMaL[I/II/I,paSJ'II/I‘II/Ie MCXKOY
IIOHATUAMUA «I/IH(I)OpMaL[I/ISI», «IAAHHBIC».
anumec;l OOJIKHBI YMETh!:

® TIPUBOJUTH NPUMEPHI HH(OPMAIIMOHHBIX MTPOIECCOB B
pHUPOJIE, OOIIECTBE, TCXHUIECKUX CUCTEMAX;

® CTPYKTYypUpOBaTh UH(POPMAIIHIO, BBIACIATH OCHOBHBIE
MIOHSATHUS M B3aUMOCBSI3H MEX]Ty HUMHU.
Pa3zzien 2. OcHoBBI MporpaMmMupoBaHus Ha Python

(12 u)
Vyaruecst 0JKHbBI 3HATh:

® I[IOHATHUS «AJITOPUTM», «HUCIOJHUTEIb», «CUCTEMA
KOMAH/I UCTIOJTHUTEIISD;

® OCHOBHBIC aIrOPUTMHUYECKUE CTPYKTYPBI:
CJIEIOBAaHHE, BETBIICHUE, LINKJ;

® peanu3altio OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYD B
BBIOPAHHOM $I3bIKE ITPOTrPAMMHUPOBAHMSI.
VYyamuecs 10/KHBI yMETB:

® COCTaBIIATH AJNTOPUTMBI JUIS pPEUICHHs] MPOCTHIX 3a/ad B
clloBeCHOM (opme, Ha aNTOPUTMHUYECKOM S3bIKE U Ha
BbIOPAHHOM $SI3bIKE MPOTPAMMHUPOBAHHS;

®  BBLINOJHATH TPACCUPOBKY alITOPUTMA;

® [IpOTrpaMMHUPOBATh HECJIOXKHBIE JMHEWHBIE,
pa3BeTBISIOLIMECS UM IUKIMYECKHE alrOpUTMbl  Ha
BBIOPAHHOM $SI3bIKE MPOTPAMMHUPOBAHUS.



Paznen 3. Anaim3 naHnbIx Ha Python (8 u)
VYvyamuecs 10JKHBI 3HaTh:
MOHATHUSL «MOJICIIbY), «UH(OPMAIIMOHHAS MOJICIIbY,

«MaTeMaTU4ecKas  MOJENb»,  «IaHHBIe»,  «OOJbIINE
JAHHBIEY, «CTaTUCTHUKAY, «omnucarebHas
CTaTUCTUKAY;

9Tanbl  pa3pabOTKH W MCCIEIOBAaHUS  KOMIBIOTEPHOU
MaTeMaTU4ECKOU MOJCIIH.

VYuyamuecs 10/KHBI yMETB:

peaIn30BbIBATh BHIYMCIICHUS ONUCATEIbHONCTATUCTHKY;
CTPOUTb U  MCCIEAOBaTh  IPOCTHIE  KOMIIbIOTEPHBIE
MH(GOPMAaLMOHHbBIE MOJIEIH.

Paznen 4. BBenenue B MaminHHOe o0y4yeHue Ha Python

Yyamuecs J0IKHBI 3HATh:

KJIaCCU(UKALIMIO METO/I0B MAIIMHHOTO O0YYEHHUS;
OCHOBHBIE aJITOPUTMbI O0YUEHHSI C YUUTEIIEM .
VYyamuecs N0IKHBI YMETh:

CO3/1aBaTh PETPECCUOHHBIE MOJIEIIN;

BBIIIOJIHATH IIPOTHO3UPOBAHHUE.

Conep:xkanue Kypca

B stom pasaciic COACPKUTCA TCMATHYICCKOC TNIAHUPOBAHHUC

U TEPEYCHb IUIAHUPYEMBIX pPE3YJIbTATOB OCBOEHUSA MPOTrPaMMBbI
(UTOroB  M3yueHUs OTACIBHBIX TEM), pacCUMTaHHBIE Ha
pacIIMpeHHBIA YIeOHBIN TIJIaH.

IlepBo¥i NOIONHUTEIBHON LENbI0 U3YYEHHUS PACIIUPEHHOIO



Kypca  SBISETCS  JIOCTIDKEHHWE  OOJIBIIMHCTBOM  YUaIUXCS
MOBBIIICHHOTO  (IPOAYKTUBHOIO) YpPOBHS OCBOCHHSI Y4eOHOTO
Matepuana. Y4eOHUKH ypOBHS sl 7—9 KiacCOoB 00eCIeYHBArOT
HEOOXOIUMBIH JIsl 5TOTO Y4€OHBIM U JUAAKTHUECKUNA MaTepuar.

BTopoii 1onoNMHUTENPHON LHENbI0 U3YYEHHUS PACIIMPEHHOTO
Kypca SBJISETCS [MOATOTOBKA  YYalUXCS K  OJUMIIHAaM,
KOHKYpcaM B 00JIACTH aHANM3a JaHHBIX ¥ MAITUHHOTO OOYYCHHUS.

JlononHuTenbHOE  y4eOHOE BpeMs B PACHIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTJaeTcs npaktudyeckoi padore. [Ipu
paciiMpeHHOM BapuaHTe y4yeOHOro mjiaHa Oonblias 4yacTh (WId
BCE) 3aJlaHUN MOXKET BBITIOJNHATHCA BO BPEMS YPOKOB TIOJ
PYKOBOACTBOM yuuTens. Ha ycMoTpeHue yuuTenss KOJIUYECTBO
9acoB, OTBEJCHHBIX HA OCBOCHHE OTACIBHBIX TEM U IPOBEJICHUE
MIPOEKTHBIX 3aHSATHH, MOKET OBbITh YBETMYEHO B 3aBHCHUMOCTH OT
BO3MOYXHOCTEH ¥ HHTEPECOB 00 YJarOIINUXCS.

Pasnuume 06a30BOro ypoBHS OT YIIyOJIEeHHOro Kypca
MPOSIBIIICTCST B CTENCHW TIYOWHBI W KadecTBa OCBOCHHS
TEOPETUYECKOr0 MaTepuaja M  TMOJYUYEHHBIX MPAKTHUYECKUX
HAaBBIKOB.



TemaTuueckoe IJIAHUPOBAHUE

Yray0/jieHHbIH BApDHAHT Y4e0OHOI0 IUIaHA

Ne Tema Konun4
ecT
BO
yac
OB
BBeieHne B HCKYCCTBEHHBIN HHTEIEKT
1 | BeneHue B MCKYyCCTBEHHbIN MHTEIJIEKT 1
2 | Ponb HCKyCcCTBEHHOIO MHTEIIEKTA BXKU3HU 1
YeJI0BeKa: ITHKA U PETYITHPOBAHUN
Hroro no pasneny 2
OcHoBbI IporpammupoBanus Ha Python
3 | AIropuTMBbI U UCTIOJTHUTEIH. 1
CrniocoObl 3anucy aropuTMOB
4 | OOmmue cBeieHUs O SI3bIKE 1
nporpammupoBanus Python
5 | Opranu3zanus BBOJa ¥ BBIBOJIAJAHHBIX 1
6 | AnropuTMHuYEcKas KOHCTPYKIIHS 1
«CIIEZIOBAHHEY
7 | IIporpamMmmupoBaHue JIMHEHHBIX 1
QITOPUTMOB
8 | AnropuTMHUYECKask KOHCTPYKITHSI 1
«BETBJICHUE»
9 | [lomHas popma BETBIICHUS 1




10 | [IporpammupoBaHuE Pa3BETBISIOIINXCS 1
aJTOPUTMOB. Y CJIOBHBIN OIIEpaTop
11 | IlpocTble U COCTaBHbBIE YCIOBHSI 1
12 | AnropuTMuueckasi KOHCTPYKIIHSI 1
«moBTOpeHue». IIporpaMMupoBaHUEIIMKIOB
C 3a/IaHHBIM YCJIIOBUEM ITPOJIOIKEHUS
paboThl
13 | [IporpamMmmMupoBaHue IUKIOB C 1
3aJJaHHBIM YHCIIOM TIOBTOPEHHH
14 | IlpoexT «Pa3nnyHble BapuaHThI 1
IPOTPaAMMHUPOBAHUS IUKINYECKOTO
QITOPUTMAY
15 | IIpoekT «Hadana mporpaMMupoOBaHUs» 1
Hroro mo pasneny 13
AHajm3 naHHbIX Ha Python
16 | Hayka o nannbIX. CTpYKTYpBIJaHHBIX 1
17 | Pabora co criuckamu Python 1
18 | bubauoteku Python. bubnrorekaPandas 1
19 | Crpykrypsl qaHHbIX B Pandas 1
20 | Crpykrypa nannsix Dataframe 1
21 | ba3oBble onepanuu ¢ HAOOpaMuJaHHBIX 1
22 | OmnucarenbHast CTaTUCTHKA 1
23 | Busyanuzanuus JaHHBIX 1
24 | Ilpoext «MccnemoBanue naHHbx».Yacts 1 1
25 | IIpoekt «MccnenoBanue nanHbIx». HacTp 2 1




26 | IIpoext «Python ms Data Science» 1
(O60061mEeHNE M CHCTEeMAaTH3allis OCHOBHBIX
MIOHSITUN TEMBI)

Hroro no pazaeiny 11

27 | IloHarue 1 BUABI MAIIMHHOTO 1
o0y4deHus

28 | Ananu3 u BU3yanu3aius AaHHbIX HaPython 1
(moBTOpEHUE)

29 | bubaMoTekn MalIMHHOTO O0Y4YeHHUs 1

30 | Jluneitnas perpeccus 1

31 | HenuHeliHble 3aBUCIMOCTH 1

32 | Knmaccudukanms. Jlornctuaeckas 1
perpeccus

33 | Knnaccuduxkanus. Jloructuueckas 1
perpeccust

34 | JlepeBbs pemennid. Yacts 1 1

35 | JlepeBbs pemenuii. Yacts 2 1

36 | Ilpoext «Pemenue 3agaun 1
KJIaCCU(UKALIUN
Hroro mo pasneny 10
UTOTrO 36




Oprasau3zanoHHO-NeAarornyeckue yCcJI0BUsIpeaIn3auuu
Kypca

JUia peann3any Kypca Ha OCHOBE IIPOrpaMMbl HEOOXOIUMO
HaJINYME CIEAYIOIIUX KOMIIOHEHTOB:
® KOMIBIOTEPHOE padouee MECTO y4uuTels, IOAKIIOUEHHOE K
cetu Uurepuer (Wi-Fi niu mo kabento),
® IPOEKIMOHHOE 000pYy0BaHHUE UM MHTEPAKTUBHAS JIOCKA C
BO3MO>KHOCTBIO JIEMOHCTPALMU IPE3EHTALUM;
® KOMIBIOTEpPHl WM  HOYTOYKHM, PpacHoOJOXKEHHbIE B
KOMITBIOTEPHOM KJacce, TAE KaXIbli y4eHHK paboTaeT ¢
yCTPOHCTBOM MO0 MHIMBHYaIbHO, 1100 B apax;
® KOMITBIOTEPHI MM HOYTOYKH KaK YYaIIUXCsl, TaK UYydUTEIs
JIOJ’KHBI OBbITbH Ha OIEPALIMOHHBIX cucreMax
Windows/MacOS;
® THUIIOBOE IIPOrpaMMHOE OOecredyeHue, MPUMEHAEMOe

00meo0pa3oBaTeIbHBIMA ~ OpPTaHU3AIMSAMH,  BKJIIOYas
MporpaMMy JUisi paboOThI € 3IEKTPOHHBIMHU TalmuuamMu MS
Excel;

e uHTerpupoBaHHas cpenaa paspaborku (IDE) s s3pika
nporpammupoBanus Python;

e Jupyter Notebooks — cpena pa3paboTku, sl 3amycka
(daiinoB u3 MarepuanioB YMK ¢ kommbroTepa uiaud U3
00JaYHOTO XPAHHIIHIIIA.



Texanueckue TpedoBanus k [10

K unu HOyTOYK Ha 6aze OC Windows, MacOS

CucremHbie Cucremusnie TpedoBanust MacOS
TpeOOBaHMS
Windows
OnepannonHas OnepannonHas cucrema
cucremaWindows 7 MacOS X 10.10 wiu BbIIIe
WJIY BBIIIIE [Ipoueccop Intel® Core Duo

[Tpoueccop Intel® Core
Duo win aHanoruyHsli ¢
yactororl,b I'T'n unn
BbIILIE

2/4 T'b onepaTuBHOM
MaMSITH 11 CHCTEM IO
ynpaBiennem 32/64-
outnoit Windows

WY aHAJIOTUYHBIA C YaCTOTOM
1,5 I'T'u uinu BeIIIE

1,5 I'b onepatuBHOi maMaATH -
[Ipoueccop Intel® Core Duo
WM aHAJIOTUYHBIM ¢ YaCTOTOM
1,5 I'T'g unu BeIIE

1,5Tb oneparuBHO# mamsTH

e Pazpemenue sxpana 1024x768 wiu Oonblie

e Haymune HHTCPHET-COCANHCHUA

L] HCO6XOI[I/IMO HCIOJIb30BATh AKTYaJIbHBIC BEPCUHU OJHOI'O U3
cnenyronmx 6paysepos: Edge, Chrome, Safari, Firefox,

Opera




@DopMbI aTTECTALMHU

Bce pasgensl mpeanonaratroT  BBIIOJIHEHHWE U 3alIUTY
npoeKkTOB. IIpoekTel MmO CcBOEH JOUIAKTHYECKOW CYLIHOCTH
HaleJleHbl Ha (OpPMHUPOBAaHUE CHOCOOHOCTEH, MO3BOJISIOIIUX
3¢ (PEKTUBHO ACUCTBOBATH B PEAIbHOM KU3HEHHOH CHUTYaIUH.
OOnamas  uMmu,  yyaliumecs  MOTYT  aJalTUpPOBaThCs K
M3MEHSIOMIMMCST YCIOBUSM, OPHEHTHPOBATHCA B Pa3sHOOOPa3HBIX
CUTYyallUsX, paboTaTh B KOMAH/IE.

[Ipu pabore Hag MPOEKTOM MOSBISAETCS UCKIIOUUTEIbHAS
BO3MOYKHOCTh ()OPMHUPOBaHMS Yy YYaIIUXCS KOMIIETEHTHOCTH
paspemieHusi TpoOjeM (MOCKOJIBKY OO0SA3aTEIbHBIM  YCIOBHEM
peanu3ali METO/Ja IPOEKTOB B WIKOJE SBJSETCA pelleHHe
YUYaIIUMCSl COOCTBEHHBIX MPOOJIEM CPECTBAMHU MPOEKTA), a TAKXKe
OCBOCHHE croco0oB NesITebHOCTH, COCTaBJISIOLIUX
KOMMYHHUKATHBHYIO 1 HH)OPMAIIHOHHYIO KOMIIETEHTHOCTH.

Kaxnplii mpoekT mnpearnosiaraeT MOIy4eHHE Kakoro- Juoo
npoaykra. B npemyiaraemMbix IpoeKTax 3TO NpOTrpaMMHBII IPOIYKT,
pelmiarolMii Ty WIM MHYIO 3ajady. Ha BbImonHeHue mpoekTa
npesaraercsi 6a30Boe KOJIMYECTBO YaCOB, OJJHAKO MO0 YCMOTPEHHIO
YUUTENs, a TaKkXkKe B 3aBHCHUMOCTH OT YMEHMH U HUHTepeca
YUYEHHUKOB K TE€Me KOJIMYECTBO YaCOB MOXKET OBITh YBEIMUYEHO.
KoHKkpeTHble peKOMEeHJallMu JaHbl B MaTepHajax MpPOEKTHBIX
3aHATHIA.

Takue mpoektshl kak «MccnenoBanue aaHHbIX», «Python s
Data Science», «Pemenue 3agauu kiaccuUKauu» Ha YIIyOJIE€HHOM
YPOBHE SBIAIOTCS MEXIPEIMETHBIMU, B OTJIMYHE OT MOHOIIPOEKTOB,
YaCTUYHO BBIMOJIHIIOTCS BO BHEYPOUYHOE BPEMsI U TOJ PYKOBOJCTBOM
HECKOJIbKUX CHEIMAJINCTOB B pa3IMuYHBIX 00JacTsAX 3HaHuA. Takue
MPOEKTHl TPeOyIOT O4YeHb KBATU(UIMPOBAHHON KOOpAUHAIIMHM CO
CTOPOHBI CHEIHMAIMCTOB U CJIAXEHHOM pabOThl MHOTHMX TBOPYECKHX
rpyni. MeXnpeaMeTHbIe MPOEKTHl MOTYT OBITh KakK HEOOJIBITUMH,
3aTparMBalOIlMMHU J[Ba-TpU TpeAMeTa, TaK U HANpaBICHHbIMU Ha
pelIeHre TOCTaTOUHO CIOXHBIX MPo0sieM, TpeOYIOIINX COAepKATEIbHOM
MHTETPALUU MHOTUX 00JIacTel 3HAHUSL.
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