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ITosicHuTeIbHAS 3aIUCKA

[Iporpamma kypca «VCKYCCTBEHHBI HWHTEIJIEKT
cocraBileHa Uil /-9 KIaccOB B COOTBETCTBUU C
tpeboBanusimu PI'OC ocHOBHOro o00mEr0o 00pa3oBaHUA
(npuka3z Munnpocenienust Ne 287 ot 31 mas 2021 r.), ¢
Y4€TOM IIPEEMCTBEHHOCTH IIPOIPaMM HAa4aJIbHOI'0, OCHOBHOT'O
u cpeHero obuero oopasosanus. [lporpammanpegHazHaueHa
JUIL  TIPOJOJDKEHMsS] OOY4EeHHMsT OCHOBAM HCKYCCTBEHHOTO
MHTEJJIEKTa U OPUEHTUPOBAaHA HA aHAJIN3 JJAHHBIX, BBEJICHUE B
MallMHHOE 00y4YeHHUe Ha yriayOJIeHHOM YpOBHE. 3a OCIeIHUE
JECATUIIETUS] BO MHOTHX OOJAaCTAXHAYKH U MHIYCTPUU CTAJIH

HaKaIUIUBAThCA OOJbIIINE 00 BEMEI

JaHHBIX, & TaKKe CTalld Pa3BUBATHCS METOJbI MAIIMHHOTO
o0ydeHUs1, TO3BOJISIONINE U3BJICKATh M3 ATHX JAHHBIX 3HAHUS
1 DKOHOMHUYECKYIO MOJb3Y.

EnunaeiM  comepkanwemM  KypcoB  0a3oBOro  u
yrayOIeHHOTO ypOBHE SIBIISTFOTCS OCHOBBI
nporpamMmupoBanusi Ha Python, ananu3 nanHbix Ha Python.
s yriayOIeHHOTO YPOBHSI MPOTPaMMOMN MPEAYCMOTPEHO
BBEJCHWE B  MamuHHOEe  oOyuenue Ha  Python.
OcHoBormonaramomeii  TeMoi  SBIISIETCI  BBEIEHHUE B
nporpammupoBanue Ha Python. CdopmupoBannbie y
yyalxcs 3HaHUs ¥ YMEHHUsS B 00JIaCTH MPOrpaMMHUPOBAHUS
Ha Python Oyayr B gampHE#mieM HCIOIB30BAHBI IIPH

HU3YUYCHUHN aHAIM3a JaHHBIX Ha CTYIICHH OCHOBHOI'O O6H.[€FO



o0pa3oBaHMs U MAlIMHHOTO OOy4YEHHS Ha CTYNEHU CPEIHEro
obmiero obpazoBanus. Data Science — oxHa u3 cambixX
MIPOTPECCUBHBIX 00JIACTEH B MPOTrpaMMHUPOBAHUM CETOMHS, a
Python — camplii mOny/IsSpHBIA U PacPOCTPAHCHHBIH SI3BIK,
UCIOJIb3YEMBIN ISl aHaJIM3a JaHHbIX. He ynuBuTenbHO, 4TO
JIBE 9TU 00JIACTU 3HAHUI aKTUBHO U3YYAIOTCS U TIPUMEHSIOTCS
CHEeIUAaTUCTaMU ISl TIOCTPOCHHS TPEIUKTUBHBIX MOJIEIEH,
BU3yaiu3auu U paboTel ¢ JaHHBIMU. Kypc MO3BOJIUT

yqamuMceda OCBOUTH OCHOBHBIC HHCTPYMCHTBI pa6OTBII/I

MPUCTYIHUTH K TOCTPOCHUIO MOJIeNiel U paboTe ¢ JaHHBIMU. B
X0JIe OCBOEHHUsI Y4eOHOro Marepuaia Kypca y ydaluxcs
dbopmMupyeTcss yCTOMUYMBBIM HMHTEPEC K M3YUYCHHUIO JTaHHOU
TeMbl U 3aKJaJpIBaeTcs 0a3a AN MPOJOHKEHHS W3YYCHHUS
METOJIOB MAIlIMHHOTO 00Yy4eHUs Ha CTYNIEHH CPETHEro 00IIero
oOpazoBaHus.

[Tporpamma paspaboTaHa B COOTBETCTBHH C OJHUM W3
JTUAAKTUYECKUX MPUHIUIIOB — IPUHIIMIIOM ITPEEMCTBEHHOCTH.
Conepxanve NpOrpaMMbl HAXOAUTCS B TECHOW CBSI3H C
MaTepuaoM ISl Ha4aJdbHOTO OOIIEeTro 00pa3oBaHus, a TaAKKe
SIBJISIETCS HEOOXOJAMMBIM JUTSI TIOCTEAYIOIMIETO M3YYSHHUsS Ha
CTYIIEHU CPEIHEro 001Iero 00pa3oBaHus. DTO — JIMHUS SA3bIKA
nporpammupoBanusi Python, ocBoeHre KOTOpOro HaYMHASTCSI
B OCHOBHOM IIIKOJIE, ¥ CKBO3HAS JIMHUSI MAIIMHHOTO OO YYEHHS,
OCBOEHHE KOTOPOrO HAUYMHAETCS Ha MPOINEIeBTUYECKOM

YPOBHE B HAYAJIbHOM W OCHOBHOM IIKOJIE W MPOJOIKAETCA



Janee B CpeHeil mKoe.

K 3aBepmienuto oOyueHusi o MmporpamMme ydauiuecs
JOJDKHBl TMOHMMATh AaKTYalIbHOCTh aHAIM3a JaHHBIX, €ro
OCHOBHbIE 00JacTH NIPHUMEHEHUS M METOJbl PEATU3ALUU.
[Iporpamma mpenmonaraeT, 4uYTO Yy ydammxcs Oyzaer

C(bOpMI/IpOBaHO LEJIOCTHOC MPEACTABIICHHUC 00 aHanmuze

JaHHBIX, pealu3allud METOJOB aHAJIM3a JAHHBIX Ha S3bIKE
Python, ero cdepax npuMeHeHHS.

JlaHHBIId Kypc onmpaeTcs Ha (QyHIaMeHTaIbHbIE
OUIAKTUYECKUE  NPUHLUIBL, TaKUe  KaK  I[PaKTUKO-
OPUEHTUPOBAHHOCTb, Hay4HOCTh u JOCTYITHOCTb,
LIEJIOCTHOCTh U HENPEPBIBHOCTb, a TAK)K€ WHHOBAIIMOHHBIE
METOABl  MPOOJIEMHO-PA3BUBAIOIIETO U CMEUIAHHOTO
o0OyueHus, MPOrpaMMHO-IIPOEKTHOTO M HCCIIEI0BATENHCKOIO
MO/IX0JI0B. B KOHIIE Ka)K0ro ypoka MPUCYTCTBYIOT BOIIPOCHI
U 33JaHHA, MHOTME U3 KOTOPbIX OpPHUEHTHPOBaHBl Ha
KOJIJICKTUBHOE  OOCYXJEHUe, JAUCKYCCHH,  BBIPAOOTKY
KOJUIEKTUBHOT'O MHEHHUSI.

Ocoboe MecTo B pealn3alud IporpaMMbl OTBOJUTCS
BUCOJICKIIUSIM, OHJIAWH-pecypcam, TpeHaxkepaMm. Bce 310
CO3/1aeT HEOOXOoAMMbIE yCNoBHS JUid  (OPMHUPOBAHUS
CaMOCTOSITEIBHOCTH B IUTAHUPOBAHUH yueOHOM
JeSITeIbHOCTH, B OPTaHU3aIMKU y4eOHOTO COTPYIHUYECTBA, B
pacrnpeieieHuy pojiie MpH pelieHuH Yy4eOHBIX 3a7ad U

npobneM. HeoTbemsieMold YacThiO MPOTPAMMBI  SIBIISCTCS



IIPOCKTHad ACATCIbHOCTD 06yqaloumxc;1.
I/I3y‘leHI/IC Pa3iIUMYHBIX AacCIICKTOB aHalln3a [OaHHBIX

MO3BOJIUT C(POPMHUPOBATH y YHAIIUXCSI CHOCOOHOCTh K

AQHAJIMTUYECKOW W TPOTHOCTHYECKOHN nesrenbHOcTH. [lomck
OTBETOB Ha MPOOJIEMHBIE BOIPOCHI, PELICHUE MPOOIEMHBIX U
UCCIIEIOBATENbCKUX  3aJaHuil,  MHTEIPUPOBAHHBIX B
coJiep’KaHue, HampaBlIeHO HAa (OPMUPOBAHUE Y YyYaIIUXCS
L[EJIOCTHOTO CHUCTEMHOI'O MBIIUIEHUSI, KOTOPOE MO3BOJIUT UM
OLIEHUTHh C(OPMHUPOBAHHBIA KPYT TMOCTOSHHBIX MHTEPECOB U
OCYILIECTBUTH OCO3HAHHBIN BBIOOD JarbHEenen
00pa3oBaTeNbHON  TPAGKTOPHH U MPOQPECCHOHAIBHOTO
CaMOOTPEEIICHNUS.

Heab u 3agauyu kypcea. [maBHas 1enp Kypca — J1aTh
ydamumcsi 06a30Boe MpeacTaBieHHUE 00 aHadu3e JaHHBIX U
peanu3ali  OCHOBHBIX METOAOB aHajgu3a JaHHBIX U
MalIMHHOTO 00y4yeHus: Ha s3bike Python, mo3HakoMuTBH €
TEPMHUHOJIOTHEHl HCKYCCTBEHHOIO MHTENIEKTa M Hay4YHTh
MPUMEHITh HEKOTOpbIE M3 €ro METOJOB Ul pelIeHUs
MPAKTUYECKHX 3a/1a4.

eseBast aynuTopus Kypca. Yyammecs 7—9 kinaccoB
0011e00pa30BaTeIbHBIX MIKO.

Mecto Kypca «VCKyCCTBEHHBIM WHTEIJIEKT» B
yueOHOM m1aHe. Ypoku Kypca «ICKyCCTBEHHBIM MHTEIICKT

MOTYT TPOBOJIUTHCS B 7, 8 1 9 Kjaccax B KayecTBe



BHEYpPOUHOM JeSITeNIbHOCTH (BO3MOXKHBIE bopMbI:

(bakynbTaTUB, KPYXKOK U TIpoUee).

LleHHOCTHBIE OPHEHTHUPBI COEPKAHUA U
peajin3anyu NporpamMmmbl

Conepxanue IPOrpaMMBbl HOCUT
MEXIUCUUIUIMHAPHBIN xapakTep. EcrecTBeHHBIM 00pa3zom
BBIIJISITAT €r0 BO3MOXHAs HMHTErpalyst C JAUCHUIUIMHAMH
npeaMeTHo obmactn  «MaremaTnka W MH(OpMATHKa».
Pa3zButue 10ruyeckoro M ajJropuTMHUYECKOTO MBILIUICHUS,
OCYILECTBIISIEMOE Ha YpOKax 0 3TUM JUCLUIUIMHAM, CIYXKHT
3amaue GOpMHUPOBAHUS HEOOXOAMMON OCHOBBI, HA KOTOPOU B
JanpHelmeM OyneT OCYIIECTBIEH IMepexo] K MalluHHOMY
00yUYeHHIO HA CTYNIEHHU CPETHEro 00I1Iero o0pa3oBaHMs.

Yepes ncnoabp30BaHNE Pa3InYHbIX 1aTACETOB U aHAIN3
JAHHBIX CHUHTE3UPYIOTCS 3HAHWS M YMEHUS YYaIlIHuxcs,
MOJIyY€HHbIE MU Ha ypoKax reorpaduu, Gpusnku, Ouosorun
U IpYTHX.

Heorpemnemoii  4acTbi0  NMpOrpaMMBbl  SIBJSETCA
peanMzanusi TpOeKTHOro Merona oOydenus. IIporpammoit
MPEIYyCMOTPEHO  BBINIOJHEHHWE TAaKUX  IPOEKTOB  Kak

«CTaTHCTUYECKUM METOJ aHalln3a JdaHHBIX), «Pa3nuunbie



BapUaHThl MPOrPaMMHUPOBAHUS HUKINYECKOIO aJITOPUTMan,
«Hauana nmporpammupoBanust Ha Pythony. ITpoekTs! o cBoeit
IUJIAKTUYECKOM CYIIHOCTHM HaleleHbl Ha (OpMUpPOBaHHE
CIOCOOHOCTEH, MO3BOJIOMUX 3(P(PEKTUBHO AECHCTBOBATH B
peaslbHOM KU3HEHHOW curyaruu. OOliagas UMU, ydamuecs
MOTYT aJalTUPOBATbCA K HU3MEHSAIOIIMMCS  YCJIOBUSM,
OpPUEHTHPOBATHCS B pPa3HOOOPA3HBIX CUTYyalUsX, paboTaTh B
KOMaHJIE.

I[Ipu  pabore  Hax  HPOEKTOM HOSIBIISIETCS
UCKJIFOUUTENIbHAs BO3MOXKHOCTh (DOPMHUPOBAHUS Y YUALUXCS
KOMIIETEHTHOCTA  pa3pelieHus  mnpodsieM  (TOCKOJIbKY
00s13aTeNbHBIM YCIIOBUEM pEaJH3allid MEeTOJa IPOEKTOB B
IIKOJIE SIBJIETCS PelIeHne yJaluMcsi COOCTBEHHBIX IpobieM
CpeACTBaMH TMPOEKTa), a TaKKe OCBOEHHE CIOCOOOB
NESTeIbHOCTH,  COCTaBJSIIOIIMX  KOMMYHUKAaTUBHYIO U

MH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

Ilnanupyemble pe3yabTaTbl 0CBOEHHUS Y4€OHOT 0
Kypca

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTam
OCBOCHHSI OOYyYaromMMHUCA OCHOBHOM 00pa3oBaTelbHON

MpOrpaMMBbl CPETHETO 001Iero 00pa30BaHU: JIMYHOCTHBIM



pesynbratam (Tabmuia 1); MeTanpeaIMeTHBIM pe3yJibTaTaM

(Tabnuna 2); npeMEeTHBIM pe3ysibTatam (Tadsuma 3).

Taoaunna 1

JInyHOCTHBIE pe3yJIbTAThI

Tpedosanue ®IOC!

Yem gocTuraercs

JIMYHOCTHBIE PE3yNbTaThI,
o0ecneunBaroOIre aJanTaIuio
oOyuarolerocs K
M3MEHSIOMUMCS YCIIOBUSAM
COIIMAJIbHOW W TIPUPOJTHOU
Cpepbl:

YMEHHE Paclo3HaBaTh
KOHKPETHBIEC TTPUMEPHI
MOHSATHSI 110 XapaKTEPHBIM
MIPU3HAKaM, BBITIOJHATh
ONepaly B COOTBETCTBHHU C
oTpe/IeTICHUEM U
MPOCTEUIINMHU CBOMCTBAMHU
MOHSTHSA, KOHKPETU3UPOBATh
MOHSATHE TPUMEPAMH,
HCIIOJIL30BaTh MOHATHE U €T0
CBOMCTBA MPH PEILLICHUU
3a/1a4, a TAaKXKe OTMEePUPOBaATh
TEPMHUHAMHU U
MPEACTABICHUSIMHU B 00JIaCTH

Paznennl

«BBenenue B
HUCKYCCTBEHHBIIN
MHTEJUIEKT»,

«OCHOBBI
IporpaMMHUpOBaHUs Ha
Pythony,

«AHanu3 JaHHBIX Ha
Python», «BBenenue B
MalIMHHOE 00y4YeHHe Ha
Python»

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.




KOHLIETIIIMY YCTOMYUBOTO
pa3BUTHUsA

LlerHocTH HAy4YHOTO
MO3HAHUSA:

OBJIa/ICHUE OCHOBHBIMU
HaBbIKaMU
HCCIIe10BaTEIbCKON
NeSITeIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OIIBITA,
HaOJI0ACHNH, TOCTYIIKOB U
CTpeMJIeHHUE
COBEpIIEHCTBOBATH MTyTH
JNOCTUKECHUS
MHIUBUAYAJIBHOTO U
KOJUIEKTUBHOI'O
Osaromnosyuus

Pazgensr «Ananu3
naHHbIX HA Pythony,
«BBeaeHre B MalIMHHOE
oOyuenue Ha Python»




Taoauma 2
MeTtanpeameTHble pe3yJbTAaThl

TpedoBanne ®I'OC

Yem gocTuraercs

YMeHue
CaMOCTOSITEITLHO
IUTAHUPOBATh MyTH
JTOCTHUXKCHUS 1ICJIH, B
TOM YHCIIC
aIbTEPHATUBHEIC,
OCO3HAHHO BBIOMPAThH
Haunbonee 3¢ heKkTuBHBIC
CIOCOOBI PEUICHUS
y4eOHBIX U
MO3HaBaTEJIbHBIX 3371a4.

HpOGKTHHe 3aJaHusA

YMeHure orieHuBaTh
MIPaBWIBHOCTH
BBITIOJTHEHUS Y4€OHOM
3a1a4i, COOCTBEHHEIE
BO3MOXKHOCTH €€
pereHusl.

Paznen «AHanu3 JaHHBIX Ha
Python»




YMeHue onpeneiarhb
IMOHSTHS, CO3/1aBaTh
000011IeHHS,
yCTaHABIIUBATh
aHaJIOTUH,
KJ1accu(uIMpoBarsb,
YCTaHABJIMBATh
MIPUYHHHO-
CJI€ICTBEHHBIE CBSI3H,
CTPOUTH JIOTUICCKUE
paccyxIaeHus,
YMO3aKTFOYCHHUS
(MHIyKTUBHBIE,
JETYKTUBHBIC H 110
aHAJIOTUH) U JIeJIaTh
BBIBO/IBI.

Pasnen «Ananu3 qaHHBIX Ha
Python»

YMeHue co31aBaTth,
MPUMEHSITh U
npeoOpa3oBHIBATH
3HAKU ¥ CUMBOJIBI,
MOJIENI ¥ CXEMBI JUISI
peleHus yueOHbIX U
MO3HABATEIBHBIX 3a]1a4.

Pa3nen «AHanu3 1aHHBIX Ha
Python»

dopMupoBaHue U
pa3BUTHE
KOMITETEHTHOCTH B
obnacTtu
ucnosb3oBanus UKT
(UKT-xoMnieTeH1um).

Pa3nen «AHanus JanHBIX Ha
Python»




Taoauua 3

Hp €IMETHBIC PE3YJIbTAaThI

TpedoBanne ®I'OC Yem gocTuraercs
dopmMupoBaHUE Paznienel
MH()OPMAIMOHHON U «OCHOBBI
QITOPUTMUYECKON KYJIbTYphI, | MpPOrpaMMHUpPOBaHUS Ha
dbopMupoBaHue Python»

MPEJICTABICHHS O KOMITBIOTEPE
KaK YHHBEpPCAIIbHOM
yCTpoiicTBe 00pabOTKH
nHpOpMAINHY, Pa3BUTHE
OCHOBHBIX HABBIKOB U YMCHHI
WCTIOJIb30BAHUS
KOMITBIOTEPHBIX YCTPOHCTB.

«AHanu3 JaHHBIX HA
Python»

dopMupoBaHue
MpeACcTaBiIeHUsT 00 OCHOBHBIX
M3y4aeMbIX MOHATUAX
(nHbOpPMAITHS, ATOPUTM,
MOJIeTIb) U UX CBOMCTBAX.

Pa3znensr «OcHOBBI
MpOrpaMMHPOBAHUS HA
Python», «Ananu3
naHHBIX Ha Pythony,
«BBenenne B MalinHHOE
oOyuyenue Ha Python»




PasBurtHe alropuTMHYECKOro
MBIIIICHUS, HEO0OXOAUMOI0
11 ipoeccroHalbHOMN
JESITEIBHOCTH B
COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUI COCTaBUTh
U 3alMcaTh aJITOPUTM IS
KOHKPETHOT'O MCIIOJIHUTEIS;
dhopmupoBaHue 3HaHUH 00
QITOPUTMUYECKUX
KOHCTPYKUIUSAX, JIOTHYECKUX
3HAYEHUSX U Ollepalusix;
3HAKOMCTBO C OJJHUM U3
SI3BIKOB ITPOTrPAMMUPOBAHUS U
OCHOBHBIMH
QITOPUTMUYECKUMHU
CTPYKTYpaMu — JIMHEHHOM,
YCJIOBHOW U LIMKIIMYECKOM.

Pasnensr «AHanmu3
IaHHBIX Ha Pythony,
«OCHOBBI MAITUHHOTO
00y4eHUS»

dopmMupoBaHUE YMEHUHI
bopmanuzanum u
CTPYKTYpUPOBAHHUS
uHpoOpMalUY, YMEHHS
BBIOMpATH CIOCO0
IIPEICTaBIICHMS ITaHHBIX B
COOTBETCTBUH C
MIOCTaBJICHHOU 3agauech
(Tabnuibl, CXeMbl, rpauKHy,
Jrarpammsl) C
HCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX

Pasnensr «OcHOBBI
IpOrpaMMHUPOBAHUS Ha
Python», «Ananu3
naHHBIX Ha Pythony,
«BBeneHnne B MalInHHOE
oOyuenue Ha Python»




MIPOTPaMMHBIX CPE/ICTB
00pabOTKH JTaHHBIX

DopMUPOBAHKHE HABBIKOB U
yYMEHHI 6€3011acHOro U
11e71eco00pa3HOro MOBEICHUS
pu paboTe ¢
KOMITBIOTEPHBIMH
MporpaMMaMu U B CETU
WuTepuer, ymeHus co0nroaarhb
HOPMBI HH(POPMAITMOHHON
STHKU U MpaBa

Pa3znen «BBenenue B
VCKYCCTBEHHBIIN
AHTEILIEKT




Y4eOHO-TeMaTHYeCKHUH IJIAH

B pazgene mnpuBOaMTCS BapuUaHT IUIAHUPOBAHUS,
KOTOPBIA paccyuTaH Ha yriayOJeHHBI BapuaHT y4eOHOTO
IIaHa.

IlepBont JIOTIOJIHUTEIbHOM LIEJIBIO U3y4ECHUS
PaCIIUPEHHOTO Kypca SIBJISICTCS JOCTHKEHHE OOJIBITUHCTBOM
y4aluxcs NOBBIIIEHHOTO (IPOAYKTUBHOTO) YPOBHS OCBOCHUS
yuyeOHOro martepuana. YUeOHUKU IJs ypoBHS 7-9 KiaccoB
o0ecreynBalOT HEOOXOAMMBINM sl 3TOr0 y4eOHBIH U
JUJTAKTUYECKUI MaTepHall.

Bropoi NONOJHUTEIbHON LEJIbIO H3y4YCHUS
PaCHIMPEHHOTO Kypca SBJISIETCS TMOATOTOBKA YyYalIUXCsl K
OJIUMITHA/IaM, KOHKypcaM B 00JIaCTM aHaju3a JaHHBIX H
MAalIMHHOTO 00yYeHUsI.

JlomonHUTENbHOE Yy4eOHOE BpeMsl B paCIIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTJAeTCsl MPAKTUYECKOU paboTe.
[Ipu pacmmpeHHOM BapraHTe yueOHOTO I1aHa 00JIbINAast 4acTh
(wm Bce) 3aaHMi MOYKET BBITTOJTHATHCS BO BpEMsI YPOKOB TT0/]T

PYKOBOJACTBOM YYHUTCJIA.



Paznuumne 6a30BOro ypoBHsI OT YriyOJE€HHOrOo Kypca

MpOABJIACTCA B CTCIICHU FJIYGI/IHBI N KadeCTBa OCBOCHHA

TECOPETUYECCKOTO MaTepuajla M IOJYUYCHHBIX IMPAKTUYCCKUX

HaBBIKOB.

TemaTHueckoe NJIAHUPOBAHHE C ONMpPeIeIeHHEM
OCHOBHBIX BH/I0B YUe0HOIi 1esITeIbHOCTH

Taoauua 4

«McKycCcTBeHHBIH HHTELICKT)

HaumenoBanue Kparkoe Buabl yueOHoit
TEMbI coa€cpiKaHue ACATCIBHOCTH
1.
Beenenune 8 UM u MO
1.1. Beenenue B MamnaHoe | [IporHosupoBa | Ananumuueckas:
oOyueHme HUeE, aHaJlu3, IIOMCK OTBETOB Ha
oOyueHwme, BOIIPOCHl  YUUTEI,
JIaHHEIE, CaMOCTOSTEIbHBIHN
MIPU3HAKH, MOHCK HH(OpMAIHH
AITOPUTM, npu pelieHun
HCKYCCTBEHHBI | MOCTaBJICHHBIX
W MHTEJICKT, 3ajad.
MAaIIMHHOE Kommynuxayuonna
oOyuenue, data | s: KOMaHIHast
science. paboTa, OTBETHI Ha
BOIIPOCHl  YYUTEJIS,

HUIrpoBasi NpaKTHKaA.




Ilpakmuueckas:
y4acTHe B  WIDE,
pabora ¢ UrpoBBIM
TPEHAKEPOM.
Peghnexcusnas:
pedekcus
METOIOM «6 LTSI

1.2 Ponp uckyccTBeHHOro Oruka 1N, Ananumuyeckas.
MHTEJUIEKTA B )KU3HU TUYHOE MIOUCK OTBETOB Ha
9eJIoBeKa: ITUKA U IIPUMEHEHUE BOINIPOCHl  Y4UTE,
perynupoBaHue un, CaMOCTOSITENIbHBII

OTBETCTBEHHOC | MOWCK MH(OPMALIH

1 1N, pu peleHun

peryimpoBaHHe | ITOCTaBICHHBIX

Hn. 3a371a4.
Kommynukayuonna
A KOMaHOHas
pabota, OTBETHI Ha
BOTIPOCHI YUUTETIS.
Ilpaxmuueckas.
peuieHue Kelica,
ydJacTHe B Urpe.
Peghnexcusnas:
OTBETEHI Ha
KOHTPOJIbHbIE
BOIIPOCHI

2.
OcHoBBI s13bIKa MporpamMmmupoBanus Python

2.1. AArOopUTMEI U Ucnonnurens, | Ananumuueckas:
WCTIOTHUTEIH. ANTOPHUTM. MIONCK OTBETOB Ha
Cnoco0b1 3anmcu Cnoco0b1 BOIIPOCHI  YUHTE,
ITOPUTMOB 3ammcu CaMOCTOSTENbHBIN

AITOPUTMOB: HOUCK MH(pOpMAIMN
CJIOBECHBII], pu peleHnn

IIOCTPOYHBIH,




Osok-cxema, MIOCTaBJIEHHBIX

nporpamma. 3aad.

JIunennbli, Kommynurxayuonna

pa3BETBIAOMN | 5 pabora c

Hesa u UT'POBBIM

LUKINYECKUI TPEHAKEPOM.

ANTOPUTMBL. Ilpaxmuueckas:
OTBETHI Ha BOMPOCHI,
pelieHue
MIpeAIaraeéMbIX
3aJaHUi Ha SI3BIKE
HpOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JHEHHUE JIMCTA
pediekcuun

2.2 OO6mue cBeaeHus o Uctopus s3bika | Anarumuueckas:

SA3BIKC
IIpOrpaMMHUPOBAHUS
Python

Python,
KOMITUJIUPYEM
blC U
HWHTEPIIPETUPYE
MBIE S3BIKH,
JIOCTOMHCTBA U
HEJIOCTaTKH
Python.
IlonsTue
JIAHHBIX, THUITBI
JIAHHBIX:
LeJble,
BEIIIECTBCHHBIC
Y CTPOKOBBIE.
[Tonsrue
HNEPEMEHHOI],
pa3HULA MEXTY
HNEPEMEHHON U
KOHCTaHTOM.

MOUCK OTBETOB Ha
BOIIPOCHI  yUHTElIs,
CaMOCTOSTEIIbHBII
NOUCK MH(pOpMaIHN
npu peleHun
TIOCTABIIEHHBIX
3ajad.
Kommynuxayuonna
A pabota B
KOMaHJax U (WiIn)
WH/IMBHIYaIIbHO.
IIpakmuueckas:
OTBETHI Ha BOMPOCHI,
pelieHue
TIpeAaraeMbIxX
3aJ]aHui Ha SI3BIKE
MIPOrpaMMHPOBaHUS
Python.




Peghnexcusnas:
3aI0JIHEHNE JIMCTA

peduiekcuun
2.3 Opranuzanus BBoJA U DyHKIUA Ananumuyeckas.
BBIBOJIA JIAHHBIX print(), MOUCK OTBETOB Ha

IpaBuia ee BOIIPOCHI  YYHUTeIIs,
UCIIONB30BaHUS | CAMOCTOSATEIbHBIH
. OOk npu | MOMCK HHPOPMAIUN
UCIIOJIb30BaHUU | TIPH penieHuH
byHKIHH MIOCTABJICHHBIX
print(). 3a1a.
Tunel nansex: | Kommynuxayuonna
int, float, str. s pabora B
IIpusBenenue KOMaHJax U (WiIn)
THIIOB C WHIMBHYaIIbHO.
MOMOILBO Ipaxmuueckas:
COOTBETCTBYIO | OTBETHI Ha BOIIPOCHL,
mux QyHKOMH | pemeHue
(int(), float(), MpearaeMbix
str()). ®yukuus | 3aJaHuil Ha SI3BIKE
type(). IPOrPaMMHUPOBAHUS
Oneparop Python.
npucBauBaHus. | Peguexcusnasi:
IIpaBuna 3aIl0JIHEHUE JINCTA
MMEHOBaHUs pednexcun
NepeMEHHBIX.
DOyHKIUS
input(),
npaBua ee
MCIIOJTb30BaHUS
Heob6xomumoct
b IPUBEICHUS
LEJIOYHCIICHHBI

X JAHHBIX K
TUMy int mociue
BBOJIA




24 AnropurMudeckas Tuns! naHHbIX | Ananumuueckas:
KOHCTPYKLIUS B Python, MOMCK OTBETOB Ha
«CIIEZIOBaHUEY apu(pMeTHYeCK | BOIPOCHI yUHTEIIs,

W€ OTepaTophl, | CaMOCTOSITEIBHBIN
JIEUCTBHS C MONCK MH(OPMALUH
MEPEMEHHBIMU. | TIPH penieHnn
AnroputM, TIOCTABIIEHHBIX
BUJIBI 3a7ad.
ITOPUTMOB, Kommynukayuonna
0COOCHHOCTH s padora B
JIMHEMHOT O KOMaHJax U (WiIn)
aNropuTM™a, WHIMBHYalIbHO.
6110K-cxema. Ipaxmuueckas:
brok-cxema OTBETHI Ha BOPOCHI,
JINHEWHOTO pelieHue
aNropuT™Ma. npeIaraeMbIX
3alaHui Ha A3BIKE
pOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aII0JIHEHHE JINCTA
pedekcun

25 ITporpammupoBaHue Bbnox-cxema Ananumuyeckas.

JIMHEVHBIX aITOPUTMOB | JIMHEMHOIO IIOUCK OTBETOB Ha
aNropuUT™Ma. BOIIPOCHI  yUHTElIs,
[IporpaMMupoB | caMOCTOSITENIbHBIN
aHue NOUCK MH(pOpMaIHU
JIMHEHHBIX pu peneHnn
ITOPUTMOB, TIOCTABIICHHBIX
apudmMeTHyeck | 3amad.
ue onepaTopsl, | Kommynuxayuonna
nepeMeHHbIe Eh pabora B
KOMaHIax u (Wim)
WH/IUBH/YalIbHO
IIpaxmuueckas.

OTBETHI HA BOITPOCHI,
pereHne




MpeaJiaraeMbIX
3aJaHUM Ha S3BIKE

HNpOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aIl0JIHEHHUE JIMCTA
pedirexcun
2.6 AnropurMudeckas PasperBsiromu | Ananumuueckas:
KOHCTPYKLIUS HCS QITOPUTM, | TMOMCK OTBETOB Ha
«'"BETBJICHUE 6y10K-cxema BOIIPOCHI  Y4MTEJ,
BETBJICHNS, CaMOCTOSATEIbHBIN
OTIepaTopsI MONCK MH(OPMALIH
CpaBHEHUSL. pu pemeHnn
YcnoBHbIe TTOCTABIICHHBIX
omepatopsl if, 3aja4.
if-else, Kommynukayuonna
IIpaBUIIa A pabota B
3anMcu KOMaHJax U (WiIn)
YCIIOBHBIX WHJIMBHYaIIbHO.
OIIepaToOpPOB. Ipaxmuueckas:
OTBETHI Ha BOPOCHI,
peueHne
npejiaraeMbIX
3a/laHUl Ha SA3BIKE
MIPOTPaMMHPOBAHUS
Python.
Peghnexcusnas:
3aII0JIHEHHE JINCTA
pedaexcnn
2.7 [onnas popma bnok-cxema Ananumuyeckas:
BETBJICHUS BETBJICHUSI. TIOUCK OTBETOB Ha
ITonHe1it BOIIPOCBI  YUUTES,
YCJIOBHBIN CaMOCTOSITENbHBIN
omeparop, MIOWCK WH(pOpMaInn
npaBmiia npu pelieHnn

3aIlluCH




MOJIHOTO
YCIOBHOTO
omeparopa

MIOCTaBJIEHHBIX
3aad.
Kommynurkayuonna
A pabota B
KOMaHJax u (Win)
WHIMBHYaJIbHO.
Ipaxmuueckas.
OTBETHI Ha BOMPOCHI,
pelieHue
MIpeAIaraeéMbIX
3aJaHUi Ha SI3BIKE
NpOrpaMMHUPOBAHUS
Python.
Pecprexcusnas:
3aII0JTHEHHE JINCTA
pedrexcun

2.8

IIporpammupoBaHue
Pa3BETBIAIOLINXCS
AITOPUTMOB.
YcaoBHBII onepaTop

IIporpammupos
aHHe
JINHEUHBIX
ANTOPUTMOB,
apupmMeTHuecK
ne onepaTopsl,
HEpEMEHHBIE

Ananumuyeckas.
MOUCK OTBETOB Ha
BOIIPOCHI  yUHTElIs,
CaMOCTOSTEIIbHBII
NOUCK MH(pOpMaIHN
npu peleHun
ITOCTaBJICHHBIX
3amad.
Kommynurxayuonna
A pabota B
KOMaHJax U (WiIn)
WH/IMBHIYaIIbHO.
IIpakmuueckas:
OTBETHI Ha BOMPOCHI,
pelieHue

Mpe IaraeMbIx
3aJ]aHui Ha SI3BIKE
MIPOrPaMMHPOBAHUS
Python.




Peghnexcusnas:
3aIoJIHEHHE JIMCTA

peduiekcuun
2.9 IIpocTslie u coctaBHble | PasBersnstomu | Ananumuueckas:
YCIIOBUS HCS QJITOPUTM, | TOKMCK OTBETOB Ha
610K-cxema BOIIPOCHI  YUUTEI,
BETBIICHUS. CaMOCTOSATEIbHBIN
Jlornueckue MONCK MH(OPMALUH
OIepaTopHl, pu penieHuH
COCTaBHBIE TTOCTABIICHHBIX
YCIIOBUSL. 3azad.
Y cnoBHbIH Kommynukayuonna
onepaTop 5. pabota B
KOMaHJax U (WiIn)
WHIMBHYaIIbHO.
Ilpaxmuueckas:
OTBETHI Ha BOIPOCHI,
pemenne
TIpeAIaraeéMbIX
3aJjaHuil Ha SI3BIKE
NpOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JIHEHHE JINCTa
pednexcun
2.10 AnroputMudeckas Omnepatop Ananumuueckas:
KOHCTPYKLIHUS while B Python, | mouck orBeToB Ha
«MIOBTOPEHUEY. CHHTAKCHC BOIIPOCHI  yUHTElIs,
IIporpammupoBanne orneparopa CaMOCTOSTENbHBIN
IMKJIOB C 33J]aHHBIM while HOUCK MH(pOpMAIMN
yCIIOBHEM npu pelieHnn
MPOJIOIDKEHUSI paOOThI MOCTaBJICHHBIX
3ajad.
Kommynuxayuonna

A pabora B




KOMaHJax u (Win)
WHIMBHYaJIbHO.
Ipaxmuueckas.
OTBETHI Ha BOTIPOCHI,
pelieHue
MIPeAIaraeéMbIX
3aJaHUA Ha S3BIKE
MIPOTPaMMHPOBAHUS
Python.
Peghnexcusnas:
3aIl0JTHEHHE JINCTA
pedekcuun

211

IIporpammupoBaHnue
LUKJIOB C 3alaHHBIM
YHCJIOM IIOBTOPEHUNI

Oneparop for B
Python,
byHKIUSA
range(),
CHUHTaKCHC

byHKIAN
range().

Ananumuyeckas.
MOUCK OTBETOB Ha
BOIIPOCHI  YUHTEJIs,
CaMOCTOSATEIIbHbII
MOUCK MH(pOpMaIN
pu pemeHnn
TIOCTABIIEHHBIX
3ajad.
Kommynuxayuonna
A pabota B
KOMaHnax u (Wim)
WH/IMBHIYaIIbHO.
Ilpaxmuueckas:
OTBETHI Ha BOIPOCHI,
peleHue
npejiaraeMbIx
3alaHuil Ha A3BIKE
NpOrpaMMHUPOBAHHS
Python.
Peghnexcusnas:
3aIl0JIHEHHE JINCTA
pedaexcnn

212

IIpoekr «Pa3znuuHble
BapUaHTHI

[uxnuueckuit
AJTOPUTM,

Ananumuueckas:
TMOHUCK peuieHus




POrpPaMMHUPOBAHHUS ANTOPUTM MOCTABJICHHOM

LHAKINYECKOTO while, 3aa4uu.

AITOPUTMAY anroput™ for, Kommynurxayuonna
npaBuiIa Eh pabora B
3aIHucH KOMaHIax # (Wim)
LUKITUYECKUX WHIUBUYAIBHO.
aNTOPUTMOB B Ipaxmuueckast:
Python pereHue

MIPOEKTHOM 3aJauH.
Peghnexcusnas:
3aI0JHEHHE JINCTA
pediekcuun

2.13 [Ipoext «Hauamna Tune! na"#eiX, | Anarumuuyeckas. B

MPOTPAMMHUPOBAHUS MepeMeHHBIE, nporiecce
byHKIMH, CHCTeMAaTH3alUH
MaTeMaTHYCCKH | 3HaHUM.

e u jjornueckue | Kommynuxayuonna
OTEPaTOPHI, 5. ipu paboTe B
BU/JIBI KOMaH/1aX.
AITOPUTMOB, Ipaxmuueckas: B
YCIIOBHBIH pabote o
orepaTop, CO3JJAHHUIO
ornepatop for, BU3YaJbHOU KapThl
orneparop 3HAHMH.
while. Peghnexcusnas:
3aMoJIHCHHUE JIUCTA
pedekcun
3.
Auaju3 1aHHbIX Ha Python
3.1 Hayxka o naHHbIX. JlaHHkbIe, Ananumuueckas:

CTpyKTypBI TaHHBIX HayKa o aHajiu3 TPAKTOBOK
JIAHHBIX, MOHATHS «HAYKa O
OTKPBITBIC JAHHBIX)», IIOUCK
JTaHHBIE, OTBETOB Ha

HNCTOYHUKHU




JaHHBIX,
CTPYKTYPHI
JTaHHBIX (CTEK,
MacCHB,
ouepenp,
X3II-TabJIHIa)

poOIIeMHEIE
BOIIPOCHI yYHTEIIS.
Kommynukayuonna
Eh o0cyxaeHue
TPaKTOBOK TIOHATHS
«HayKa O JTaHHBIXY,
OTBETHI Ha BOMPOCHI
YUHUTEIS.
Ilpakmuueckas:
pabota B
MHKporpymnmnax Ha 1
JTamne ypoka
(BBIMIOTTHEHUE
3aJaHus Ha
OTIPOBEP)KECHNE HITH
(axTHueckoe
TIOTBEPKICHHE
OJTHOTO U3 TE3UCOB);
NOUCK  NPHUMEPOB
CalTOB-UCTOYHUKOB
JAHHBIX; pelIeHHe
MPOOIIEMHBIX
3aJaHUMN.
Peghnexcusnas:
3aIl0JIHEHHUE JIHCTa
pediexkcnu B KOHIE

ypoka

3.2

Pab6oTa co cimckamu
Python

CTpyKTypHI
JTAaHHBIX,

CITHCKH,
CITHCOK,
3JIEMEHT
CIIHCKa,
HHJIEKC,
OoTpULaTeNbHa
sl MHJIEKCAIUs

Oxcnepmuas:
obcyxieHne
JIOMAIITHET O
3amaHus M €ro
OIICHKA.
Ananumuyeckas.
aHau3

mpoOIIeMHO
CHUTYaIlN 00
OpraHu3aIu




XpaHeHHs JaHHBIX
(Ha npuUMepax);
HalrMcaHue Koza
(aTanm 2 ypoxka).
Illpakmuueckas:
peuenne
MPOOJIEMHBIX
3aJIaHNM,
MpaKTHIEeCKas
pabora (dram 3
ypoOKa).
Kommynukayuonna
a: OTBETHI  Ha
BOIIPOCHI  yUHTEIIs,
y4yacTtue B
TPYIIIIOBOM
OOCYXXIEHUH  TIpH
BEITIOTHCHUH
3aJaHUMN.
Peghnexcusnas:
3aMoJIHeHUE JIMCTa
pednexcuu B KOHIIE

ypoka

3.3

Bbubmmorexu Python.
Bubnunoreka Pandas

ITouck,
OYHCTKA,
npeoOpa3oBaH
ue,
OpraHu3aIHsI
u coop
JIaHHBIX,
oubnroreka
SI3BIKA
MPOTPaMMHUPO
BaHUS,
OuOIMOTEKH
Python,
OnbInoTEKA

Ananumuueckas:
IIOMCK OTBETOB Ha
npo0OJIeMHBIE
BOIIPOCHI
(mampumep,
MIPOBECTHU aHAJIOTHIO
OMOIMOTEKH SA3BIKA
MIPOrPaMMHPOBAHUS
C 00BIYHOM
O6ubIMoTEKOM),
COCTaBJICHHUE IJIaHA
nefcTBHI o
H3YYCHUIO u
aHaU3y TaHHbBIX.




Pandas,
HUMIIOPT
OubInOTEK

Ipaxmuueckas:
BBITIOJTHEHHE
IIPAKTUYECKON
padoThL
Kommynurkayuonna
a: OTBETHI  Ha
BOIIPOCHI  yUHTE,
ydJacTue B
TpYIIOBOM
00CyXIeHUN
BBITIOJTHEHHOTO
JIOMaIIHEero
3aJaHus u B
npoiiecce
BBITIOJTHEHHS
3a/laHuN.
Peghnexcusnas:
3aI0JIHeHHE JIUCTA
pediexcnu B KOHIIE

ypoka

3.4

CTpyKTYypHI JAHHBIX B
Pandas

[Towuck,
OYHCTKA,
npeoOpa3oBaHu
€, OpraHu3aIus
u cOOp aHHBIX,
CTPYKTYPBI
JIAHHBIX B
Pandas,
CTPYKTypa
Ia”HHBIX Series

Ananumuueckas:
aHaJm3
BBINOJHEHHBIX
JIOMAIITHUX
3aJIlaHUM,
BBINOJIHEHUE
3aJaHUuN o
CTaHITUSM.
Ilpaxmuueckas:
BBIIIOJIHCHUE
3aJaHHuH o
CTaHIUSM,
BBINOJIHEHUE TECTA.
Kommynuxayuonna
a: OTBETHI Ha
BONIPOCHI  YUHTEJIS,




y4yacTtue B
IPYIIIOBOM
OOCY)XIEHUH  TIpH
BBITIOJTHCHHU
3a/laHuN.
Peghnexcusnas:
3aI0JIHEHHE JICTA
pedIiekcuu B KOHIIE

ypoxa

3.5

Crpykrypa
nauHbeIx Dataframe

Crpykrypa
JIaHHBIX
DataFrame,
CJIOBaphb,
CITHCOK,
byHKUIHA
read_csv,
mertoasl head u
tail

Oxcnepmmuas: TOUCK
u o0CyxIeHre
OInO0K o
pe3yibTataMm
BBITTOJTHEH ST
3aJaHUN
Ananumuueckas:
aHaIN3
BBITTOJTHEHHBIX
MPaKTUIECKUX
3aJIaHUM, TTOUCK
OIIHOOK " HX
000CHOBaHHE,
aHanu3 QparmenTa
koja (3amanue 4).

Ilpaxmuueckas:
BBIIIOJTHCHHUC
3aJaHUM Ha
co3maHue OOBEKTa
DataFrame u3

cioBaps u u3
cricka cruckoB (1
aTan YpOKa),
BBITTOJTHEHUE
3aTaHuHI Ha
CUMTEIBAHUE W BBOJ
JIAHHBIX, aHaIIN3
koma u T.4. (2 m 3




3TaIbl ypoKa).
Kommynurxayuonna
sA:  OTBETHl  Ha
BOIIPOCHI  YUHUTEIS,
ydJacTtue BO
(poHTaTBHOI
Oecene 154
TpyIIOBOM
OOCY)XIEHUH  TIpH
BBITIOJTHEHUH
3aJlaHHH.
Peghnexcusnas:

3aM0JTHEHHE JIHCTA
pedIiekcuu B KOHIIE

ypoka

3.6

basoBble onepanuu ¢
HaOOpaMH JTAaHHBIX

Wudopmanus o
JTAaHHBIX,
MeTob! info u
describe,
YUCIIOBEIC H
KaTerOpHaIbHBI
€ TIpPU3HAKH,
arperupyromnme
GbyHKIUU:
value_counts,
unique,
nunique,
groupby
meTtozer Min(),
max() 1 mean(),
00beIUHEHUE
TaOJIHIY c
MOMOIIBIO
MeToza Merge,
napameTpsl 0N
u how

Ananumuyeckas:
Opyd  BBIIOJIHEHUH
HPaKTHYECKOTO
3aJ]aHusl HA YTEHHE
JAHHBIX U3 TAOJIUIIEI
HHpOpMAIIN 00
HTpOKax
(hyTOOTBHBIX
KIyOOB, B  TOM
qucie c
NPUMEHEHHUEM
meron  describe();
NPy BBIIOJIHEHUU
3aJ1aHusl Ha
UCCIeI0BaHUe
arperupyromux
GbyHKIHH.
Ilpaxmuueckas:
IPU  BBINIOJHEHUU
3a7aHui, B  TOM
qucie
CaMOCTOSITENIbHBIX U




HCCIIE0BATENBCKUX
NPaKTHYECKUX
pabor.
Kommynuxayuonna
s:  yd4acTHE  BO
(bpoHTaTBHOM
Oecene o
00CYyXICHUIO
JIOMAIITHET0
3amaHus  (MOJeNb
ypoka -
«IepeBEpHYTOE
oOyueHme»).
Peghnexcusnas:
3aMoJIHCHHUE JIHCTA
pediiekcuu B KOHIIE

ypoka

3.7

OmnucarenbHas
CTaTUCTHKA

Meronsl info,
describe, min,
max, mean,
YCIIOBUS
¢bmIpTpaun
JTaHHBIX,
CTaTHCTHKA IO
KaTeropHaJIbHbI
M IapameTpam,
¢bubTparys
JTaHHBIX,
CTaTHCTHYECKU
€ MEeTO/IbI

Ananumuyeckas:
OpA  BBINOJHECHUH
3a7aHui
MPaKTUYECKOU
paboTh Ha
MIpUMEHECHHE
CTaTUCTHYCCKUX
METOJIOB, & TAaK¥Ke
IpU  COCTaBJICHHUH

3aJjaHus Ha
CIIO)KHBIE  YCIIOBHSA
¢unpTpannu
JTaHHBIX "
CTaTUCTUYECKUX
METO/IOB.
Ilpaxmuueckas:

NIpU  BBINOJIHEHUU
3aJlaHUH.
Kommynukayuonna
A:  ydacTHE€  BO




(bpoHTaTBEHOM
00CyXIeHUU
MPOOJIEMHBIX
CUTyalUH, OTBETHI
Ha BOIIPOCHI,
o0cyxaeHue B
rpyrmmnax.
Peghnexcusnas:
3aI0JIHEHHE JIUCTa
pedIiekcuu B KOHIIE

ypoka

3.8

Buzyanuzauus naHHbIX

Busyanuzanus
JTAaHHBIX,
MPEeUMYyIIeCTBa
JUarpaMm u
rpaduKoB;
BUBI
UarpaMum;
OMOTUOTEKH
Pandas,
Matplotlib,
Seaborn;
MOCTPOCHUE
rpaduKoB u
JHarpaMm c
MTOMOIIIBIO 3TUX
OUOMOTEK,
meroasl  plot,
hist, scatter,
joinplot,
pairplot,
countplot

Ananumuyeckas:
npu BBIJICTICHUH
NPEUMYLIECTB
BU3yaJIN3alU1
JaHHBIX 10 WX
TaOIMIHOTO
TIPECTaBIICHUS.
Illpaxmuueckas:
IpH  BBIOJTHEHUH
MIPaKTHICCKIX
3a/laHui B MaJIbIX
rpymnmnax; npu
BBITIOJTHEHUH
MPaKTUYECKOU
paboThL.
Kommynurxayuonna
A OTBETHI  Ha
BOIIPOCHI  YYHTEII,
¢$poHTaATBLHOE
o0cyxIeHue u
obcyxieHne B
MaJIbIX TPyIIax.
Peghnexcusnas.
3aIl0JIHEHHE JIMCTa
peduekcuu B KOHIE

ypoKa




3.9

IIpoext
«HccnenoBanue
JaHHBIX». YacTs 1

3.10

IIpoext
«Hccnenosanne
nma"HbeIX». YacTte 2

OCHOBHEBIC
[TOHSATUS TEMEI
«AHanu3
JTaHHBIX Ha
Python»

Ananumuyeckas:
NpU  BBHINOJHEHUH
3alaHui no
HCCIICTOBAHHIO
JaraceTa 0
¢dbyrbonmcTax,
TIOMCK
CTaTUCTUYECKUX
XapaKTEPUCTUK
OTIENBHBIX
MEpEeMEHHBIX U WX
B3aMMOCBSI3CH,
TTOCTPOCHHE
BH3YaJIN3aIUH
JTAaHHBIX.
Ilpaxmuueckas:
IpH  BBIOJTHEHUH
MPOEKTa.
Kommynuxamuenas
I mpu 00CYKACHUHU
JIOMAIITHETO
3a/1aHusl, npu
BBITIOJTHEHUH
MpPOeKTa B MAJbIX
rpymmax
Peghnexcusnas:
3aIOJIHCHHUE JIACTA
pednexcuu B KOHIE

ypoka

3.11

TIpoexT «Python st
Data Science»

OCHOBHEBIE
IOHSATUS TEMBI
«AnHanus
IAHHBIX Ha
Python»

Ananumuyeckas:
Ipy  NOCTPOCHUU
BU3YaJbHON KapThl
3HAHUHA MOZLYJIA.
IIpaxmuueckas:
IpH  BBIIOJHEHUH
TECTa IO pa3ely.




Peghnexcusnas:
3aI0JIHEHHE JIUCTA
pediiekcuu B KOHIlE

ypoxa

4,
Beenenue B MamnHHoe 00y4yenue na Python
4.1 ITonsaTue u BUIBI UckyccTBeHHbl | Ananumuueckas:

MAIIMHHOTO OOyUeHHUsI | i HHTEJUICKT, | NP CPAaBHUTEIHHOM
MOJXO0N, aHaJu3e MOAXOJIOB:
OCHOBAHHBIN Ha | 0OyuYcHHE c
MpaBUiIax, YUUTEIIEM "
MaIlMHHOE o0OyueHue oe3
oOydeHwue, YAUTES; npu
HUCTOPHSA OTBETax Ha BOTIPOCHI
pa3sutuga MU B | u (dbpoHTATLHOM
urpax, cdepsl | 00CyxKICHUN
MIPUMEHECHUS BOIIPOCOB o
MAaIIMHHOTO Mpe3CHTAIHH.
00yueHus; Ilpakmuueckas:
oOyueHue C | mpu  BBINOJIHEHUH
YUUTEIIEM, 3aJaHuN
oOyueHne 0e3 | MPaKTUYECKOH
yauTens, paboTs!.
3agada Kommynuxayuonna
perpeccum, A OTBETHl  Ha
3aada BOIPOCHI  YYUTEII,
KJaccupuKany | ydactue BO
u, 3agada | (poOHTATBLHOM
KJIacTepHU3aluu | OOCYKICHUU  IIpH
, OTOOp AAaHHBIX | BBIOJHEHUH
JUTSL MOJICNU | 3aJlaHHH.




MAIIXHHOIO Peghnexcusnas:
00yueHUs 3aII0JIHCHHUE JIHCTA
peduiekcuu B KOHIIE
ypoka
4.2 AHnanus u MarmuaHoe Ananumuueckas:
BU3yalu3allys JaHHBIX | 0OyducHwHe ¢ | ImpH MOKMCKE OTBETOB
Ha Python YUUTEIIEM, Ha BOIPOCHI B XOJI¢
(nmoBTOpCHUE) MAaIlIMHHOE 00CyXIeHUST
oOydeHrne 0e3 | BEIIOJHEHHOTO
YUUTEIS, JIOMAIIHETO
3ajaua 3a0aHus, npu
perpeccuu, BBIIIOJIHEHU U
3aJa4a 3aJaHuN
ki1accudukany | MpakTHYECKOi
u, 3amaya | paboTHL
kiactepuzauuu | Ilpaxkmuueckasi:
;  Oubnmoreku | mpu  oOCykIeHUU
Pandas 1 | BBITOJHEHHOTO
Matplotlib, JIOMAIITHETO
yTEeHUE 3a7aHU; npu
TaOJUYHEIX (bpoHTATBHOM
JIaHHBIX, ompoce u becee,
CTATHUCTHYECKH | MPU  BBINOJHEHUU
€ TIIoKasarTenH, | 3amaHuii
MOCTPOEHHE MPAKTHYECKOH
JarpamMm paboThL.
Kommynukayuonna
5 OTBETEI Ha
BOMPOCHI  yUHUTEJI,
y4acTHe BO
(dbpoHTaTHEHOM
00CYXIEeHUN  IIpH
BBITTOJIHEHUH
3aTaHHM.
Peghnexcusnas:

3allOJIHCHUE JINCTa




peduekcuu B KOHIE
ypoka

4.3

Bubnuorexu
MAIIMHHOTO 00yUYCHHS

MamuHHOE
oOyucHMe c
yuurtenem u 6e3
yuuTens,  ero
IPEUMYIIECTBA,
MIOCTAHOBKa
HeId U 3ajad,
aHaIU3
JaHHBIX,
obydaromas
TPEHUPOBOYHAs
BBIOOPKH,
3aja4a
perpeccuy,
3ajava
KIaccupuKam
U, TeCTOBas M
TPEHUPOBOYHAS
BEIOOpKA,
nepeoOydeHue,
HeooOyYeHue,
ONTHMAaNbHAS
MO/IeTb, KpOcc-
BaJINIALIHST;
6ubnuoreka
Sklearn, sramnst
MOCTPOCHHMS
MOJEIH
MAalInHHOTO
oOyueHuss  Ha
Python

Ananumuyeckas:
OTBETHI Ha BOIIPOCHI
(aHanM3 BOMPOCOB U
IIOMCK OTBETOB)
(poHTaTBHOI
Oecepl; aHaIN3
rpaguKoB Mozenei
MAaIINHHOTO
o0OyueHHs npu
BBITIOJTHEHHH
3aJaHusl
«[Ipobmemsl B
00yYCHHUH MOCIIH.
Ipaxmuueckas:
MOUCK OTBETOB Ha
BOIIPOCHI
(dbpoHTaTBHOMI
Gecebl M BOTIPOCHI
yuuTens B XOJe
ypoKa.
Kommynukayuonna
A:  ydacTHe  BO
(bpoHTaTBHOM
Gecene o
Marepuanam
NPEIbIIYIIETO
ypOKa; y4acTue B
00CYXIEeHHUN  IIpH
BBITIOJHEHUH
3aJaHus B
MHUKpOTpyMIe 10
aHanu3y rpadukoB
MAaIIMHHOTO
00y4YCHHS.




Peghnexcusnas:
3aroJIHEHHE JIUCTA
pediiekcuu B KOHIE

ypoxa

4.4

JIuneiinas perpeccus

IlousiTue
JIMHEHHON
perpeccum,
LeaeBas
¢byHKIHS,
JIMHEHHOE
YpaBHEHHUE,
TOMOCKEIACTHY
HOCTbH JIAHHEBIX;
CO3JIaHue
MOJEIU
JIMHEHHON
perpeccun  Ha
Python c
MMOMOIIBIO
OnOINOTEK
Pandas, NumPy
u Sklearn

Ananumuyeckas:
aHaIu3 paboTsl
MOJEIIH JINHEHHOU
perpeccuu (moadop
KOX(PHUIHESHTOB
JMHEHHOT O
YpaBHEHHUS c
HECKOJIbKUMHU
NIepEMEHHbBIMN);
aHaIu3 3ajad,
MpEeCTaBICHHBIX
yUuHuTeNeM, BBIOOp U3
HHUX 3a1a4
perpeccuu; 3amgaHue
Ha aHaIu3 rpad)uKkoB
U BBIOOp W3 HHX
TOTO, KOTOPBIi
COOTBETCTBYET
MOJIENN JIMHEMHON
perpeccuu; aHanu3
To4yeyHbIx rpadukjd
U BBIOOp cpeau HHUX

Habopa JTAaHHBIX,
HNOAXOASIIMX ISt
pemieHHs  3amadd
JTMHENHOU
perpeccuy;
co3laHue  MOAENH
MAaIIMHHOTO
o0yueHHs Ha
Python.
Ilpaxmuueckas:

peuieHue 3ajayd (1/13




MpCACTaBJICHHBIX
YUHUTEIIEM 33.)1&‘-1) Ha

BBIOOD Habopa
JAHHBIX (o
rpadukam),

MOOXOOSIINX IS
pelieHus 3a1auu
JIMHEHHOH

perpeccuy;
CO3JaHHEe  MOJCIH
MAaIIHHHOTO

o0OyueHHs Ha
Python: MOJIEJNIb

npesicKa3aHus 1IeH
Ha  KBapTHUpHl B
3aBUCHMOCTH oT
Ppa3nuYHBIX
napaMeTpoB.
Kommynukayuonna
4. yd4acTHe  BO
(hpoHTATHEHOM
00CyXIeHUI
OCHOBHBIX
BOIIPOCOB TEMbI —
JuHelHas QyHKus
" JIMHEWHOE
ypaBHEHHE,
KOTOpbIE yxKe
U3y4aJIMCh B Kypce
MaTeMaTHKH;
o0cyx/IeHHue 3a1a4
110 TpauKaM.
Peghnexcusnas:
3aIl0JIHEHHE JIMCTa
peduekcuu B KOHIIE

ypoKa




4.5

Henuneiinsie
3aBUCHUMOCTH

Co3nanue,
oOyucHMe u
OIICHKA MOJICIN
JIMHENHON
perpeccun,
BH3YaITN3aI
JTAaHHBIX Ha
Python;
HEJIMHEWHbIE
GbyHKIUY,
rpadukn
GbyHKIUT;
MOJMHOMHAJIBH
oe
npeoOpa3oBaHU
e JIMHENHON
perpeccun

Ananumuueckas:
CO3JlaHHE  MOJICIIH
JIMHEHHOM

perpeccun Ha
OCHOBaHUU NPOCTOU
TaOIULIBI C
JaHHBIMH 0
3apriaTax
COTPYAHUKOB,
HaXoJAIIMXCA  Ha
Pa3HBIX
JOJDKHOCTSX;
HalMcaHue KoJa.
Illpaxmuueckas:

peleHue 3a1a4 Ha
CO3JJaHUE  MOJIENIN
JIMHEWHOU
perpeccuu, OTBETHI
Ha BOIIPOCHI
YAUTENs
(moBTOpCHNE
MaTepuaa
MaTEeMaTHKH);
BEITIOJTHEHUE
3aIaHus Ha
HOJIMHOMHAJIbHYIO
perpeccuto,
HarMcaHue KoJa
JUISL  TIpeJiCKa3aHusl

3HAYECHUS HOBOM
MOJIEIBIO u
MOCTPOEHHE
rpauKoB

HCXOJHBIX JIAHHBIX
1 MOJIENH.
Kommynuxayuonna
A:  ydacTHe  BO
($poHTATLHOM




00CyXIeHUH,
OTBETHI HA BOIPOCHI
YUUTES.
Peghnexcusnas:
3aI0JIHEHHE JIUCTA
pediiekcuu B KOHIlE

ypoKa

4.6

Knaccuduranus.
Jloructuueckas
perpeccust

Knaccnpukam
ﬂ)
JIOTUCTHYECKAs
perpeccus,
JIMHEWHBIN
Kaccu(pukaTop
)
THIIEPIUIOCKOCT
b, OnHapHas
KIaccupuKam
ﬂ)
MYJIBTHKIIACCOB
ast
KiaccupuKau
s JIMHEHHOE
ypaBHEHHE,

KO3 PHUIIHEHTHI
JIMHEHHOT O
ypaBHEHHUS,
pacIosnoxxeHne
TOYKH
OTHOCHTEJIEHO
HPSAMOI,

OTCTYI
00bEKTa;
CO3/1aHue,
o0y4ueHune u
OIIEHKa MOJIeNH
JIOTUCTUYECKOH
perpeccun

Ananumuueckas:
IOMCK OTBETOB Ha
npoOJIeMHBIC
BOIPOCHI U pEIICHNE
3a7a4 Ha OJTane 2
ypoKa.
Illpaxmuueckas:
OTBETHI HA BOIIPOCHI,
moxdop TPUMEPOB
3a1a4

Ki1accu(uKanuy;
OTBETEI Ha
mpoOJIeMHBIE
BOTIPOCHI npu
00BSCHEHUH HOBOI'O
MaTtepuana;
pelieHue 3a1a4 Ha
3aKpeIieHIe

HOBOT'O Marepualia
10 TEME; yIacTHE BO
(bpoHTaTBHOM
pabote Ha sTame 3
ypoKa.
Kommynukayuonna
a: y4acTHe B
00CY)XIIEHUN TecTa
u OCHOBHBIX
TTOHATHH TEMBI;
OTBETHI Ha BOTIPOCHI
YUUTEIS.




Peghnexcusnas:
3aroJIHEHHE JIUCTA
pediekcuu B KOHIIE

ypoxa

4.7

Knaccudukanms.
Jlorucrtuueckas
perpeccust

Martpuna
OIIHOOK,
METPUKHU
KadyecTBa
JIOTHCTHYECKOM
perpeccuu,
MOJCTb
JIOTHCTHYECKOM
perpeccun  Ha
Python

Ananumuueckas:
IIOMCK OTBETOB HAa
BOMPOCHl  YUHUTEJIS
npu  o0CYXIeHUU
METPUK  KadecTBa
JIOTHCTHYECKOI
perpeccuu;
CaMOCTOSITEIIEHOE
COCTaBJIEHNE
MOJIETIN
JIOTUCTUYECKOM
perpeccuu IS
MpeICKa3aHmsI
BEPOSTHOCTH B
ommkaimue 10 jer
HIIEMHYECKOH
0oye3HH cepana Io
Ppa3THYHBIM
MIPU3HAKAM.
Illpaxmuueckas:
OTBETHI Ha BOIIPOCHI
YUUTEIS;
CaMOCTOSITEIIEHOE
COCTaBJICHUE
MOJIETN
JIOTHCTHYECKOM
perpeccun IS
MpeICKa3aHus
BEPOSITHOCTH B
ommxanmue 10 jer
HIIIEMHYECKOH
GoJie3HH cep/ra 1o




Pa3TUYHBIM
MpPU3HAKAM.
Kommynuxayuonna
sA:  ydacThe  BO
(poHTATHEHOM
00CyX/IeHUN
METPUK  KauecTBa
JIOTUCTUYECKOU
perpeccuu;
Peghnexcusnas:
3aMoJIHCHHE JIUCTA
pedIiekcuu B KOHIIE

ypoka

4.8

JlepeBbs peleHuil.
Yacts 1

Hepeso
PELICHUH,
3JIEMEHTHI
JIepeBbEB
(xopeHs,
JIUCTBS),
riryOuHa
ZiepeBsa,
JKaTHBIA
ANTOPHUTM,
aTpudyT
pazouenws;
SHTpPOMHUS,
dbopmyna
Ilennona,
BEPOSTHOCTH,
KpUTepHui
JxuHu

Ananumuueckasn:
[IOMCK OTBETOB Ha
BOMPOCHl  yUHUTEJIS
npu  o0CYXIEHUU
METPUK  KadecTBa
JIOTHCTHYECKOI
perpeccuu;
CaMOCTOSITEIIEHOE
COCTaBJIEHNE
MOJIENH
JIOTUCTUYECKOM
perpeccuu ISt
npecKa3aHus
BEPOSTHOCTU B
ommkaimue 10 jer
WIIEMHYCCKON
OoJie3HH cepJa 1o
Pa3IHYHBIM
MIPHU3HAKAM.
Ilpaxmuueckas:
OTBETHI HA BOTIPOCHI
YUUTES;
CaMOCTOSITENBHOE
COCTaBJIEHUE




MOJIeIN
JIOTUCTUYECKOM
perpeccuu U
TIpeCcKa3aHus
BEPOSTHOCTH B
ommkanmue 10 mer
HIIEMHYSCKOHN
Ooe3Hn cepama Io
Pa3IMYHBIM
MpU3HaAKaM
Kommynurxayuonna
A:  y4acTHe  BO
(bpoHTATBEHOM
00CYyXIeHUU
METPUK  KadecTBa
JIOTHCTHYECKOI
perpeccuu;
Peghnexcusnas:
3aII0JIHEHHE JINCTA
pedIiekcuu B KOHIIE

ypoka

4.9

JlepeBbs peleHuil.
Yacts 2

Ananumuyeckas:
COCTaBJICHHE
anropuTMa
IPUHATUSA PELICHUN
(Ha mpuMepe Urpsl);
aHAJIN3 y4eOHBIX
MpUMEPOB  JepeBa
pelieHuil.
Ilpaxmuueckas:
ydacTHe B UTPE Ha
aHau3 aaropuTMa
MIPUHATUS PEIIECHU
c MOMOMIBIO
JIEPEBbEB,
UCCIIEZIOBaHUE
KPHUTEPHEB




3¢ GeKTHBHOCTH

pa3oueHus Ha
pUMepax.
Kommynurkayuonna
51: 00CYXKICHUE NIPU
BBITIOJTHCHHU
3alaHui B
MUKPOTPYIIIE;
OTBETHI Ha BOIIPOCEHI
yuuTens.  YdacTtue
BO  (pOHTAIHHOM
00CYyXICHUM.
Peghnexcusnas:

3aM0JTHEHHE JIHCTA
pedIiekcuu B KOHIIE

ypoka

4.10

[Ipoext «Pemenune
3a1a4n
Kiaccudukanmum

MarinHHoe
obyueHuec
YUHUTENEM,
3aja4a
KiaccupuKau
u, METPUKH
OLICHKH
KavecTBa
KIaccupuKam
u; ITarlbI
pa3paboTku
MOJIeTH
MAIIHMHHOTO
oOyueHwus,
aHaM3
JIAHHBIX,
CO3/1aHue u
oOyueHme
MOJIETIH,
OLICHKA

3¢ PEKTHBHOCT

Ananumuyeckas:
BBIOOD METOJI0B
peleHus 3aa4H.
Ilpaxmuueckas:
BBITIOJTHEHHE
NPaKTHYECKOTO
3aJaHusl 1o
CO3JJaHUIO MOJIEITH
MAaIIMHHOTO
oOyueHHs
Pegnexcusnan: B
XOJI€ TIO/IBE/ICHHS
UTOTOB CO3/IaHHs U
00y4eHUsT MOJIeTTH
MO.




u paboThI
MOJIeH

(2w

Pa3znen 1. BBegeHue B MCKYCCTBEHHbIN MHTEJIEKT

VYyamuecss AODKHBI 3HATh MOHATHE HH(POpMAIUH,

Pa3jIniIue MEKAY NMOHATUAMU «I/IH(bOpMaI_[I/ISI», «JaHHBIC).

(13 u)

VYyamuecs 10KHBI yMETB:

IPUBOAUTH IPUMEPbI MHYOPMAIIMOHHBIX ITPOLIECCOB B
pupoje, o0IIeCTBE, TEXHUYECKUX CUCTEMAX;
CTPYKTYpUPOBaTh MH(POPMAIUIO, BBIJEIATH OCHOBHBIE
MOHATHUS U B3aUMOCBS3H MEX]1y HUMHU.

Pa3nen 2. OcHoBbI porpaMMupoBanusi Ha Python

VYyamuecs 10IKHBI 3HATh:

MOHATUSA «AJITOPUTMY», «HUCIOJIHUTEIbY», «CHCTEMA
KOMAaH/JI HCIIOJTHUTEIISD;

OCHOBHBIE ANTOPUTMHUYECKHE CTPYKTYPBL:
CJIEIOBAHHE, BETBIICHUE, INKJ;

peann3annio OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYP B
BBIOPAHHOM $I3BIKE ITPOTPAMMHUPOBAHMS.

Yyamuecs JOIKHBI YMCTh:




® COCTaBJISATH AITOPUTMBI JJIS PEHICHHS MPOCTHIX 3aa4
B CJIOBECHOU (hopMe, Ha AITOPUTMHUIECKOM SI3BIKE U Ha
BBIOPAHHOM SI3BIKE TTPOTPAMMHUPOBAHUS;

® BBINOJHATH TPACCHPOBKY AITOPUTMA;

® [IPOrpaMMHUPOBATH HECJIOXKHEIC JINHCHHBIE,
Pa3BETBIAIOMUECS W IUKJIMYECKUE aITOPUTMBI Ha
BBIOPAHHOM SI3BIKE ITPOTrPAMMHUPOBAHHS.
Pa3nen 3. Ananu3 nanubix Ha Python (3 1)
VYyanyecs J0JDKHBI 3HATH:

® [IOHATHS «MOJCIbY, «HH(MOPMAIIMOHHAS MOJICIIbY,
«MaTreMaTudeckas MOJIENb)», <«IaHHbBIEe», «OOJIbIIINe
JIaHHBICY, «CTaTHCTHKA, «oIMcaTeIbHas
CTaTHUCTHKA,

® »HTanbl pa3paboTKU M UCCIEAOBAHUS KOMIIBIOTEPHOMN
MaTeMaTHUECKON MOJCIIH.
VYyamuecs 10TKHbBI YMETh:

® peaJn30BbIBATH BBIYMCJICHHS oInucaTelIbHON
CTaTHUCTHKH;

® CTPOUTh W HCCIEIOBATh MPOCTHIE KOMIBIOTEPHBIE

MH(}OPMALOHHBIE MOJIEIH.

Conep:kanue Kypca

B »sTOoM pa3gene  CONEPKUTCA  TEMAaTHYCCKOE

IUIAaHUPOBAaHUE M TEpPeYeHb IUIAHUPYEMBIX pPE3yJbTaTOB



OCBOEGHHS NPOrpaMMbl (UTOIOB M3YYEHHUS OTIENbHBIX TEM),
paccurTaHHbIC HA PAaCIIMPEHHBIN y4eOHBIN TUIaH.

IlepBoii ~ NONOJHUTENBHOM  LEJIBK  HU3y4YEHUs
paclIMpPEeHHOr0 Kypca sBISEeTCA AOCTHKEHHE OOJBIIMHCTBOM
YYaIIUXCs MOBBIIIEHHOTO (IPOAYKTUBHOI'O) YPOBHS OCBOCHHUS
yueOHOro marepuana. Y4eOHUKH ypOBHS aisi 7-9 KiaccoB
o0ecreunBalOT HEOOXOAUMBIA JUIsi 3TOr0  Y4eOHBIH U
OUIAKTUYECKUNA MaTepHall.

Bropoii  nomonHuTENBHON L(EIIBIO U3y4ECHUSA

paciIupC€HHOr0 Kypca ABJIACTCA MOAIOTOBKA y4dalllUXCA K



ONIMMITHAZIaM, KOHKypcam B OOJIACTH aHaju3a JaHHBIX U
MaIIMHHOTO 00YYeHUSI.

JlononHUTENbHOE Y4eOHOE BpeMs B pacIIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OT/Ia€TCsI MPAKTHUECKOW padoTe.
[Tpu pactmmpeHHOM BapraHTe y4eOHOTO TTaHa 00JIbIIas YacTh
(wu BCe) 3aJaHMi MOYKET BBITIOTHSITHCSI BO BpEMsI YPOKOB ITOJT
PYKOBOJICTBOM yuuTelsi. Ha ycMOTpeHHe yUUTENnsIKOIHIECTBO
YacoB, OTBEJCHHBIX HAa OCBOCHUE OTACIBHBIX TEM H
MIPOBEJICHUE MPOCKTHBIX 3aHITHIA, MOXKET OBITh yBEIMYCHOB
3aBHCHUMOCTH OT BO3MOXKHOCTEH M HHTEPECOB 00yUYaAIOIINXCS.

Paznuune 6a30BOro ypoBHSI OT YIiyOJIGHHOTO Kypca
MPOSIBIISIETCS. B CTENEHU TIIYyOMHBI M KayecTBa OCBOCHHUS
TEOPETUYECKOT0 MaTepuana M MOJNYUYEHHBIX MPAKTUYECKUX

HAaBBIKOB.



TemaTnuyeckoe NJIAHUPOBAHHE

Taoauua 5

Ne Tema KoaunuecTtBO
4acoB

BBenenue B HCKyCCTBeHHLIﬁ HHTECJ/IJICKT

1 BBenenue B HCKYCCTBEHHBIN 1
AHTEIIEKT

2 | Poiib HCKYCCTBEHHOTO MHTEIIJICKTA B 1
JKU3HU YEJI0BEKA: DTUKA U
peryiupoBaHUU
HToro no pazaeiy 2

OcHoOBBI IporpaMMupoBanusi Ha Python

3 | AIropuTMBbl U UCTIOJTHUTEIH. 1
Crioco0blI 3arucy anropuTMoB

4 | O6wmue cBeACHUS O SI3bIKE 1
nporpammupoBanus Python

5 | Opranuzanus BBOJA M BBIBOJIA 1
JTAHHBIX
6 | AnropuTMHUYEcKasi KOHCTPYKIIHS 1

«CJIICAOBAHHUC)




7 | IlporpaMmmMupoBaHue JIMHEWHBIX 1
QITOPUTMOB

8 | AnropuTMHuYecKask KOHCTPYKIIHS 1
«BETBJICHUE»

9 | llonnas ¢hopma BETBICHHS 1

10 | [IporpammupoBaHue 1
Pa3BETBIIAIONIUXCS AJITOPUTMOB.
Y CIIOBHBIN OnepaTop

11 | IlpocTblie U COCTaBHbBIE YCIOBHS 1

12 | AnropurmMuyeckast KOHCTPYKIUS 1
«moBTOpeHue». [IporpammupoBanme
IIUKJIOB C 3a/IaHHBIM YCIIOBHEM
MPOJOJKEHUSI paOOTHI

13 | [IporpamMmmupoBaHuE LIUKIIOB C 1
3aJJaHHBIM YHCIJIOM TIOBTOPEHHH

14 | IIpoekT «Pa3nuuHble BapUaHThI 1
POTrpaMMHUPOBAHUS IUKINYECKOTO
AITOPUTMAY

15 | IIpoekt «Havana 1
IPOTPaMMHUPOBAHUS
Hroro no pasneny 13

Anajm3 1aHHbIX Ha Python




16 | Hayka o ganubix. CTpyKTypHI 1
JIAHHBIX

17 | Pabora co cnuckamu Python 1
Hroro no pazaeny 17




Opranu3anMoHHO-NeJArOru4ecKue ycJI0BHsA
peajmM3anuu Kypca

Jliia peanuzanuu Kypca Ha OCHOBE IPOrpaMMbl HEOOXOAUMO
HaJIM4Yue CIEAYIOIUX KOMIIOHEHTOB:
® KOMIIBIOTEPHOE pabouee MECTO yUuTeNs,
noakiarouenHoe k ceru Muarepuer (Wi-Fi wmm mo
Kabero),
® [IPOEKIMOHHOE OOOpYyIOBaHUE WM MHTEPAKTUBHAS
JI0CKa ¢ BO3MOKHOCTbBIO JIEMOHCTPAIIMH [TPE3ECHTALIHI;
® KOMIIBIOTEPHl WM HOYTOYKH, PAcCIOJIOXKECHHbIE B
KOMIIBIOTEPHOM KJIAcCe, I71€ KaXKJIbli YUEHUK paboTaeT
C YCTPOMCTBOM JIM0O0 MHAUBHUAYaAJIbHO, TM00 B MMapax;
® KOMIBIOTEPHl MJIM HOYTOYKM Kak ydaluxcs, Tak U
YUUTENS JAOJDKHBI OBITh Ha OINEPALMOHHBIX CHCTEMax
Windows/MacOS;
® TUIIOBOE IPOrpaMMHOE oOOecliedeHHe, MPUMEHSIEMOe
00111e00pa3oBaTeIbHBIMUA  OpPraHU3alUAMHU, BKIIOYAs
nporpamMmy JJisi paboThl C EKTPOHHBIMH TaOIHULAMU
MS Excel;
® uyHTerpupoBaHHas cpena paspadborku (IDE) nns s3bika

nporpammupoBanus Python;



e Jupyter Notebooks — cpena pa3paboTkw, ajs 3amycka

¢aiinoB u3 marepuanioB YMK ¢ koMIbroTepa win u3

00J1aYHOT0 XpaHuJIMiia.

Texauueckue TpedoBanus k [10

I[TK wmui HoyTOYK Ha 6a3e OC Windows, MacOS

CucremHbIe TpeOOBaHUS

Windows

Cucrtemusie TpedoBanus MacOS

OnepanmoHHas CUuCTeMa
Windows 7 unu Bele
[Mpoueccop Intel® Core Duo
WA aHAJIOTUYHBIN C 4aCTOTOM
1,5 I'T'1; mnu BeIIIE

2/4 T'b onepaTuBHOMN MamsITH
JUTSL CUCTEM TIOJ1 yIpaBIeHHEM
32/64-6urnoit Windows

o OmeparuoHHas cCUCTEMaA
MacOS X 10.10 uiu Bblie

e [Ipoueccop Intel® Core Duo
WJIM QaHAJIOTUYHBIN ¢ 4aCTOTOM
1,5 I'Ty wnu BeIIIE

e 1,5 I'b onepaTuBHOI mamMATH -
ITporneccop Intel® Core Duo
WJIM aHAJIOTUYHBIA C YaCTOTOM
1,5 I'T'u win BeIIIE

e 15Tb onepaTuBHOI maMsITH

e Paspenicnue sxkpana 1024x768 nnu OosbIire
e Hanwure UHTEpHET-COEMHEHUS
e Heo6x0auM0 HCTONIB30BaTh aKTyalbHbIE BEPCHU OJHOTO M3

crenyronux opaysepos: Edge, Chrome, Safari, Firefox, Opera




@DopMbI aTTECTAIUU

Bce pasgensl mpeamnosiararoT BBIIOJIHEHUE U 3aIUTY
npoeKkToB. IIpoekThl 1Mo cBOeW AMIAKTUYECKOH CYLIHOCTH
HalleJeHbl Ha (JOPMUPOBAHME CIIOCOOHOCTEH, MO3BOJISIFOILUX
3¢ HEKTUBHO ACHCTBOBATH B PEANBHOM KU3HEHHON CUTYAIUH.
Ob6magas wWMH, YydallMecs MOTLYT aJalTUPOBAaThCA K
W3MEHSIOIINUMCS YCIIOBHUSIM, OpPUEHTHPOBATHCS B
pa3HOOOpa3HbIX CUTYalUsIX, padOTaTh B KOMAH/IE.

IIpu  pabore  Haag  NOPOEKTOM  MOSBISETCS
UCKJIFOUUTENIbHAS BO3MOXKHOCTh (DOPMUPOBAHUS Y y4aIIUXCS
KOMIIETEHTHOCTH  pa3pelieHus  mnpobsieM  (IIOCKOJBbKY
00s3aTENIbHBIM YCJIOBHEM pEaHM3allid METOAA IMPOEKTOB B
IIKOJIE SIBJISIETCS PEUICHNE yJaIuMCsl COOCTBEHHBIX TIPoOIeM
CpeACTBaMHU TIPOEKTa), a TaKKe OCBOCHHE CII0COOOB
NeSITeNbHOCTH,  COCTaBJISIIOIIMX  KOMMYHHUKATUBHYIO |
WH(POPMAIIMOHHYIO KOMITETCHTHOCTH.

Kaxnplii mpoekT mpenmnonaraeT MOJy4yeHHE KaKoro-
mibo  mpoaykra. B mpemnmaraempIx  MpOEKTax — ATO
MIPOTrPaMMHBINA ITPOYKT, PEIIAOIINN Ty WM UHYIO 3a1ady. Ha
BBIIOJIHEHUE NPOEKTa Mpeanaraercs 0a30Boe KOJIUYECTBO
9YacoB, OJHAKO [0 YCMOTPEHHIO YYHUTENs, a TaKXke B

3aBUCHUMOCTH OT YMCHHP'I N UHTCpPECA YUCHUKOB K TEMC



KOJIMYECTBO YacOB MOXKET OBbITh yBenuueHo. KoHKpeTHbIe
PEKOMEHIalluM JJaHbl B MaTepualiax MPOEKTHBIX 3aHSATUH.
Takue mnpoekTel kKak «lccnenoBaHue JaHHBIXY,
«Python gns Data  Science», «Pemenue 3amaun
KIaccupukanuuy Ha  YrIyOJICHHOM  YpOBHE  SIBJISIFOTCS
MEXKMPEIMETHBIMHU, B OTJIWYHME OT MOHOIIPOEKTOB, YACTUYHO
BBITIOJIHSIIOTCS BO BHEYPOYHOE BpeMs M O]l PYKOBOJICTBOM
HECKOJIBKUX CICIUAIMCTOB B PA3IMIHBIX OOJIACTSIX 3HAHMSL.
Takue mpoekThl TpeOyIOT OuYeHb KBATH(PHUIIMPOBAHHOU
KOOpPJMHAIIMK CO CTOPOHBI CIEIUAIUCTOB W CIaKEHHOU
paboTBl MHOTHX TBOPYECKUX TpPYII. MEKIpeaMeTHbIC
MPOEKTHI MOTYT OBITh KaK HEOOJBIIMMH, 3aTParuBaIOIIMU
JBa-TPU TpPEAMETa, TaK W HANpPaBICHHbIMM Ha pEIICHUE
JIOCTaTOYHO CIIOKHBIX npobieM, TpeOyrommx

coJiepKaTeIbHOW MHTErPAllMK MHOTUX 00J1acTel 3HAHMUSI.



