MyHuumMnanosHoe 010

wKona»




IHosicHuTEIbHASA 3aIIHCKA

[Tporpamma kypca «VICKyCCTBEHHBIH HHTEIUIEKT» COCTaBieHa aius 7—9 kimaccoB B cooTBeTcTBHM ¢ TpeboBaHmsiMu PI'OC ocHOBHOTO 00IIEro
obpazoBanus (mpuka3z Munnpocsemienuss Ne 287 ot 31 masg 2021 r.), ¢ y4eToM MPEEMCTBEHHOCTH MPOrPaMM HAdyaJIbHOTO, OCHOBHOTO M CPEIHETO
obmero obpazosanus. [Iporpamma npenHazHaveHa JJisi MPOJODKEHUST 00yYeHHsT OCHOBAM MCKYCCTBEHHOT'O MHTEJIEKTa M OPUEHTHPOBAaHA Ha aHAJIN3
JaHHBIX, BBEJICHUE B MAIIMHHOE O0y4YeHHE Ha YIriyOJIeHHOM ypoBHE. 3a MOCIIEAHHUE JCCATUIIETUS BO MHOTHX OOJACTAX HAYKHM U MHIYCTPUU CTaJH
HaKaIuIMBaThCs 0OJIbIINE 00BEMBI JAHHBIX, a TAKXKE CTAJU Pa3BUBATHCS METOJbl MAIIMHHOIO OOYUYEHHMs, IO3BOJISIFOIME U3BJIEKATh M3 3TUX JaHHBIX
3HAHUS U SKOHOMHUECKYIO IOJIb3Y.

EnuHbIM coziepykanueM KypcoB 0a30BOro U yriayOJeHHOTO YPOBHEH SIBIISIOTCS OCHOBBI IPOrpaMMupoBanus Ha Python, ananu3 nanubix Ha Python. s
yriIyOJI€HHOTO YPOBHSI IIPOTPaMMOi MPeyCMOTPEHO BBeJleHUE B MallnHHOE 0O0ydeHue Ha Python. OcHoBononararomieil TeMoit sBsieTcs BBEICHUE B
nporpammupoBanue Ha Python. ChopmupoBanHble y yuyaluxcs 3HaHUS U yMEHHUs B o0acTH nporpammupoBanus Ha Python OyayT B nanbHeiem
MCIOJIb30BaHbl PH U3YyYEHUN aHAJIM3a JJAHHBIX HA CTYIEHU OCHOBHOI'O OOILIEro 00pa3oBaHMs U MALIMHHOTO O0YYEeHHUs Ha CTYHNEHH CPEeIHEro oOIIero
oOpazoBanusi. Data Science — o1Ha U3 caMbIX MPOTPECCUBHBIX 00JAaCTel B MporpaMMHpOBaHUU cerojaHs, a Python — camblii momynsipHbId U
pacrpoCTpaHEHHBIH SI3bIK, UCTIOIB3YEMBIN ISl aHAJTN3a JaHHBIX. He yAuBUTENBbHO, YTO ABE STH 00JIACTH 3HAHWI aKTHMBHO M3YYarOTCS U MTPUMEHSIOTCS
CTIEMANMCTAMH Il TIOCTPOCHUSI TPEAMKTUBHBIX MOJEJCH, BU3yalu3ali U paboThl C JaHHBIMH. Kypc MO3BOJIMT y4alIuMCcsi OCBOMTH OCHOBHBIE
WHCTPYMEHTHI pabOThl W MPHUCTYNHTh K IMOCTPOSCHUIO MOJENeH W padoTe ¢ MaHHBIMH. B Xoze OCBOeHHs yueOHOTO MaTepualia Kypca Yy YJalluxcs
dbopmupyeTcsl yCTOWYHMBBIN HHTEPEC K M3YUSHHIO JAHHOM TEMBI U 3aKJIabIBaeTCs 0a3a sl MPOJOIDKEHHS M3YYEeHUSI METOIOB MAIIMHHOTO O0YYeHHUs Ha
CTYTICHH CPEHEro 001Iero 00pa3oBaHus.

[Iporpamma pa3paboTaHa B COOTBETCTBHM C OJHHUM W3 JUJAKTHUYECKUX IMPHHIMIIOB — TPUHIMIIOM TpeeMcTBeHHOCTH. Collep)KaHue MpOorpaMMbl
HAXOJIUTCS B TECHOM CBSI3M C MaTe€pUaIOM JJIsl HAUYaJIbHOTO O0Iero o0pa3oBaHusl, a TAKXKe SIBJISIETCS HEOOXOIUMBIM JUIs MTOCIEIYIOIIEro U3yUYeHHs Ha
CTYIEHM CpeAHero o0Iero oopazoBaHus. ITO — JUHMS s3bIKa NMporpammupoBanus Python, ocBoeHne KOTOpOro HauMHAeTcs B OCHOBHOM HIKOJE, U
CKBO3Hasl JIMHMSI MAIIMHHOTO OOy4YeHHs, OCBOEHHE KOTOPOI'O HAuMHAETCs Ha IPOIEJAEBTUYECKOM YPOBHE B HAyaJbHOW M OCHOBHOM IIKOJIE H

MpoaOJIKACTCA NaJICC B CpCI[HCﬁ HIKOJIC.



K 3aBepiennto o0y4eHus mo nporpaMme ydyaruecst J0JDKHbI TOHUMATh aKTyadbHOCTh aHATN3a JaHHBIX, €0 OCHOBHBIE 00JIaCTH MPUMEHEHHSI K METO/IbI
peanuzaruu. [IporpaMma mpezmosnaraer, yTo y yqamuxcs OyaeT copMupoBaHO LEIOCTHOE IpeICTaBlICHNE 00 aHAIN3€ JaHHBIX, PealIn3allii METOI0B
aHaJIM3a JaHHBIX Ha s3bIke Python, ero cdepax npumenenus.

JlanHbIl Kypc onupaercs Ha (QyHIaMEHTaJIbHBIE NUIAKTHYECKHE MPUHIMIIBI, TaKue KaK MPaKTHKOOPUEHTHUPOBAHHOCTh, HAYYHOCTh U JTOCTYITHOCTH,
IIEJIOCTHOCTh ¥ HEMIPEPBHIBHOCTD, a TAK)KE NMHHOBAIMOHHBIE METO/IbI TPOOJIEMHO-PAa3BUBAOIIETO U CMEILIAHHOTO

00y4eHHs, POrpaMMHO-TIPOEKTHOTO U HMCCIIEOBATEIBCKOTO MOAX00B. B KOHIIE Ka)XI0ro ypoka HMpUCYTCTBYIOT BOIPOCHI M 3aJaHUs, MHOTHE U3
KOTOPBIX OPUEHTHPOBAHBI Ha KOJUICKTUBHOE 00CYKIEHHE, TUCKYCCHHU, BBIPAOOTKY KOJUIEKTUBHOTO MHEHHS.

Oco0oe MecTo B peann3aiiy IporpaMMbl OTBOJUTCS BHICOJIEKIUSIM, OHJIAMH-pecypcam, TpeHaxepaM. Bee 3To co3naer HeoOXouMbIe YCIOBHS IS
(bopMHpPOBaHUS CAMOCTOSITEIFHOCTH B IJIAHUPOBAHUM YYEOHOH NESTENFHOCTH, B OPTaHU3AIMH yUYeOHOTO COTPYTHUYECTBA, B PACIPEACICHUN POJICH
IIPU peuIeHnr Y4eOHBIX 3a/1a4 U mpooieM. HeoThemiieMoii 4acThi0 POTrPaMMBI SIBJISIETCS IPOCKTHAS ACATEIBHOCT 00yUYarOIINXCA.

M3yyeHne pa3nuYHBIX ACIEKTOB aHAJM3a JAHHBIX ITO3BOJHMT CPOPMHUPOBATH Y YYAIIMXCS CIHOCOOHOCTh K AQHAIUTHYECKOH M MPOTHOCTHYECKOW
nestenbHOCTH. [IoMCK OTBETOB HA MPOOIEMHBIE BOMPOCHI, PEIICHNE MTPOOJIEMHBIX M MCCIEIOBATENbCKIX 3a/IlaHHd, HHTETPUPOBAHHBIX B COJIEPIKAHUE,
HaIpaBJIeHO Ha (POPMHUPOBAHKE Y yUAIIUXCS IIETTOCTHOTO CHCTEMHOTO MBIIIIEHHS, KOTOPOE TIO3BOJIUT UM OIIEHUTH C(OPMHUPOBAHHBIN KPYT TTOCTOSTHHBIX
MHTEPECOB U OCYIIECTBUTh OCO3HAHHBIN BBIOOD JlasibHE el 00pa3oBaTeabHON TPAEGKTOPUHU U MPO(ECCHOHATEHOTO CaMOOTIPeIeIEeHUsI.

Heab u 3anaum Kypca. ['maBHas 1enb Kypca — AaTh ydamuMcsi 0a30BO€ MpeJCTaBIeHHEe 00 aHaIN3€e JAaHHBIX U PEAM3allii OCHOBHBIX METOIOB
aHaIM3a JaHHBIX U MAIIMHHOTO OOydYeHUs Ha si3bike Python, Mo3HaKOMHTH ¢ TEPMUHOJOTHEW MCKYCCTBEHHOTO MHTEIIEKTa M HAyYUTh NPUMEHSTH

HEKOTOPbIE U3 €r0 METOJIOB ISl pELICHUS! TPAKTUUYECKUX 3a]1ay.
LeneBas aynutopus Kypca. Yuamuecs 7—9 kiaccoB 0011eo0pa3oBaTeIbHbIX KO

Mecto kypca «VIcKyCCTBEHHBINH MHTEIICKT» B YIeOHOM IIIaHe. Y POKH Kypca «VICKyCCTBEHHBINM MHTEILIEKT» MOTYT IPOBOIUTHCA B 7, 8 1 9 Kitaccax B

Ka4yecTBE BHEYPOUHO IeATETbHOCTH (BO3MOXKHBIE (POPMBI: (paKkyIbTaTHB, KPY>KOK U IIpoyee).

HeHHOCTHI)le OPHEHTHUPLI COACPKAHUA H PCAaIM3allMU IPOIrPpaMMBbI



CopneprkaHue mporpaMMbl HOCUT MEKIMCUUIUIMHAPHBIA XapakTep. EcTecTBeHHBIM 00pa3oM BBIMJISIIUT €ro BO3MOKHASI MHTETPAUs ¢ JUCIUIUTHHAMHI

npeaMeTHo oonactu «MaremaTrka u nHGopMaTiKa». Pa3BUTHE JTOTHUECKOTO M JITOPUTMUYECKOTO MBIIIUICHUS, OCYIIIECTBIIIEMOE Ha YPOKAX MO ATUM

IMCHIUIUIMHAM, CITY)KUT 3a1a4de (HopMUpOBaHHsS HEOOXOAMMOH OCHOBBI, HA KOTOPOW B JajbHEWIIEM OYIEeT OCYIIECTBICH NEpeXoj] K MAlIMHHOMY

00yYEeHHIO Ha CTYIIEHU CPETHEro 00IIero oopa3oBaHus.

Yepes UCIIONB30BAHUE PA3TUYHBIX TATACETOB U aHAIHM3 TaHHBIX CHHTE3UPYIOTCS 3HAHUSA U YMEHHS YUYaAIIUXCs, TOJyYSHHbIE UMHU Ha YPOKax

reorpaduu, GU3NKU, OMOJIOTHH U IPYTHX.

Heorbemnemolt  4acThio MpOrpaMMBbl  SIBJISICTCS peajin3aiivs MPOCKTHOTO MeToia oOyueHus. [Iporpammoii mpemycMOTpeHO
BBITIOJTHEHUE TAaKUX MPOEKTOB  Kak «CTaTHCTUYECKHI METOJ aHallu3a JaHHBIX», «Pa3nuuHble BApHaHThI IPOTPaMMHUPOBAHUS

UKJIMYECKOro ajaropurMmay, « Hadyana nmporpammupoBanus Ha Python». [IpoekTsl Mo cBoei qUIaKTHYECKOM CYIIIHOCTH HAIlCJICHbI Ha POPMUPOBAHUE

CTIIOCOOHOCTEH, TO3BOJISIOMIUX (P (PEKTUBHO ACHCTBOBATH B pealIbHON KU3HEHHOM cuTyanun. O0nanas UM, yJaniiecs MOTyT alalTHPOBATHCS K

M3MEHSIOMIMMCS YCIIOBHUSIM, OPUEHTHPOBATHCS B Pa3HOOOPa3HBIX CUTYAIMsIX, pab0oTaTh B KOMaH/IE.

IIpu pabGoTe Haa MPOEKTOM MOSBIAETCS HCKIIOYUTEIbHA BO3MOXKHOCTh (OPMHUPOBAHUS y YYALIMXCS KOMIIETEHTHOCTH pa3pelieHus mpobiem

(MOcKoJIbKY 0053aTENIbHBIM YCIIOBHEM pPEAM3allii METOJa MPOEKTOB B IIKOJIE SBJSIETCS pelleHHe yJalluMcs COOCTBEHHBIX MPOOJieM CpeCcTBaMU

HpOCKTa), a TaK)Ke OCBOCHHUE CIIOCO00B ACATCIIBHOCTH, COCTABJIAIIOIIINX KOMMYHUKATHBHYIO U I/IHq)OpMaI_[I/IOHHYIO KOMIICTCHTHOCTH.

Ilnanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOI0 Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMs OOYYarOIIMMHCS OCHOBHOM 00pa30BaTEebHOM MNPOTrpaMMbl CPEIHEro OOIIero

o0Opa30BaHMs: IMYHOCTHBIM pe3yJibTaTaM (Tadbnuua 1); MeTanpeaMeTHBIM pe3yiibTaTaM

(Tabnuna 2); mpeAMeTHBIM pe3yibTaTaM (Tadiuna 3).



Tpedoanue PIrOC!

Yem gocTuraercs

! TIpukas Munnpocsemenns Ne287 ot 31 mas 2021 r.

Taoauna 1
JIn4HOCTHBIE Pe3yJIbTATHI



JluyHOCTHBIE PE3YJIBTATHI,
obecneyuBarole aganTanuo
oOyyaromierocs K
M3MEHSIIOIIMMCS YCIIOBUSIM
COLIMAJIBHOW U IIPUPOJHOU
Cpelibl: yMEHHE pacio3HaBaTh
KOHKPETHBIE TPUMEPDI
MOHATHS IO XapaKTEPHBIM
MIpYU3HAKaM, BBITTOJHSATh
OTIEpAIIH B COOTBETCTBHUH C
ompeieJICHUEM U
MPOCTEUIIMMHU CBOMCTBAMU
MOHATHS, KOHKPETU3UPOBATh
MOHSITUE TPUMEPAMH,
HCIIOJIL30BATh ITIOHIATUE H €TO
CBOMCTBA MPHU PEIICHUH 3a]1a4,
a Tak»Ke ONepupoBaTh
TepPMUHAMHU U
MIPEICTABJICHUSIMU B 00J1aCTH

Pa3znensl «BBenenue
B UCKYCCTBEHHBIN

HHTEIICKT», «OCHOBEI
MPOrpaMMHUPOBAHUS HA
Python»,

«AHanu3 JaHHbBIX Ha
Pythony», «BBenenue B
MalIMHHOE 00y4eHue Ha
Python»

KOHUEMNINH YCTOMUNBOTO
pa3BUTHS




IlennocTr Hay4HOrO
IIO3HAHHUS: OBJIAJICHUE
OCHOBHBIMH HaBBIKAMHU
HCCIIEI0BATEIbCKON
JIeATEIbHOCTH, yCTAHOBKA Ha
OCMBICIICHHE OIIBITA,
HaOJII0/IEHUH, TIOCTYIIKOB U
CTpEeMJICHUE
COBEPILIECHCTBOBATH IIyTH
JOCTHKEHUS
VHJVBHTyaJIbHOTO U
KOJUIEKTUBHOI'O

Onaronoxy4us

Pasnennl « AHAINU3 JaHHBIX
Ha Pythony», «Benenue B
MalIuHHOE O0y4YCeHHE Ha
Python»

TpedoBanne ®PI'OC

Yem nocTuraercs

Taoauna 2
MeTtanpeaMeTHbie pe3yJibTaThbl



Ymenue
CaMOCTOSATEIILHO
IUTAHUPOBATD ITYTH
JOCTHKEHUS LIEJIH, B TOM
yyclie abTepHaTuBHbIEe, | [IpoekTHBIC 3aMaHus
OCO3HAHHO BBIOMPATH
HauOosee r(peKTHBHBIC
CIOCOOBI pelIeHUs
y4eOHBIX U
MO3HABATENIbHBIX 33/1a4.

‘YMeHue OlicHUBATh

PaBUJIBHOCTD
BBINOJIHEHHSI Y4eOHOU Pasnen « AHaJIM3 JaHHBIX HA
3aJa4u, COOCTBEHHEIE Python»

BO3MOYKHOCTH €€
pELICHNS.




YMeHue onpeneniTh
HIOHSTHS, CO3/1aBaTh
000011IeHHS,
yCTaHaBIIBATh
QHAJIOTHH,
KJIacCH(pUIIUPOBATH,
yCTaHaBIIMBATh
PUYMHHOCIICICTBEHHBIC
CBSI3U, CTPOUTD
JIOTUYECKHE
paccykaeHus,
YMO3aKITIOUCHUS
(MHIYKTUBHBIE,
JIeTYKTUBHBIC U 110
aHAJIOTUH) U JeJaTh
BBIBO/IBI.

Pasngen «AHann3 JaHHBIX HA
Python»

YMeHue co3naBarh,
MPUMEHSITh U
peoOpa3oBHIBATH 3HAKU
Y CUMBOJIBI, MOJICTTU U
CXEMBI JUIsl pelIeHus
y4eOHBIX U
MMO3HABATEIIbHBIX 3a/1a4.

Pasnen « AHanu3 TaHHBIX Ha
Python»

dopmMupoBaHue U
pa3BUTHE
KOMIETEHTHOCTH B
00J1aCcTH UCTIOIb30BAHUS
HUKT

(MK T-koMnieTeHum).

Paszen «AHaiu3 TaHHBIX HA
Python»




TpedoBanne ®PI'OC

Yem pocruraercs

dopmupoBaHue
UH(POPMALIMOHHOM U
AITOPUTMHUYECKOHN KYJIBTYPHI,

dbopMupoBaHHe

NPECTABICHUS O KOMITBIOTEPE
KaK YHUBEPCATLHOM
YCTPOHCTBE 00paboTkH
uH(popMaluy, pasBuTHE
OCHOBHBIX HABBIKOB M YMEHUI
UCTIONIb30BAHUS

KOMITBIOTEPHBIX YCTPOMCTB.

Pa3nensl «OCHOBEI
IporpaMMHUpOBaHUsI HA
Python» «Ananus
naHHbIX Ha Pythony

dopmupoBaHue

MpeACTaBICHUS 00 OCHOBHBIX
N3y4aeMbIX MOHATHUAX
(uH(popMarys, aJITOPUTM,

MOJIeb) U UX CBOMCTBAX.

Pa3znensr «OcHOBBI
POTPaMMHUPOBAHUS Ha
Pythony, «Ananu3
naHHbIX Ha Pythony,
«BBenenue B MalimHHOE
oOyuenue Ha Python»
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Taoauua 3
IIpeaMeTHbie pe3yabTaThl



PazButHe anropuTMU4YECKOrO
MBIIICHUS, HEOOXOIHUMOT0
TSt IipopeccrOHATBHOM
JIeATEIbHOCTH B COBPEMEHHOM
oOuiecTBe; pa3BUTHE YMEHHM
COCTaBUTh U 3aIIUCATh
AJTOPUTM JIJI1 KOHKPETHOTO
UCIIONHUTENS; GOPMUPOBAHUE
3HaHM 00 aIrOPUTMUYECKUX
KOHCTPYKITUSAX, JIOTHUYECKUX
3HAYCHHSIX U ONIEPALIHSIX;
3HAKOMCTBO C OJIHUM U3
A3BIKOB IPOrPAMMHUPOBAHUS U
OCHOBHBIMH
AITOPUTMUYECKUMHU
CTPYKTypaMu — JIMHENHOM,
YCJIOBHOM Y LUKJIMYECKOM.

Pa3nensl « AHanu3 JaHHBIX
Ha Pythony,
«OCHOBEI MAIIIHHHOT'O

00y4eHUsD»

DopMUpPOBaHHE YMEHHI
dopmanuzanuu u
CTPYKTYPHUPOBAHUS
uH(popMaIuu, yMeHus
BBIOMPATH CIIOCO0
MIPEJICTABICHHS JAHHBIX B
COOTBETCTBUU C TOCTABJICHHOMN
3aaueit (TabJInIbI, CXEMBI,
rpaduku, TuarpamMmmsl) ¢
UCTIOJIH30BAaHUEM
COOTBETCTBYFOIIINX

Paznensr «OcHOBBI
POrPaMMHUPOBAHUS HA
Pythony», «Ananus
naHHbIX Ha Pythony,
«BBenenue B MallInHHOE
oOyuenue Ha Python»

MPOTPaMMHBIX CPEJICTB
00pabOTKH JaHHBIX

11



D@opMUPOBAHHE HABBIKOB W
yMeHUH ~ Oe30macHoro - u
[EJIECO00PA3HOTO MOBEICHHS
npu pabote c
KOMITHEOTEPHBIMHU
nporpaMMaMd U B CETH
WHTepHer, ymeHus coomnonarh
HOPMBI UH(OPMALIMOHHON
9TUKU U MpaBa

Pasznen «BBenenue B
HCKYCCTBEHHBIN
AHTEJUIEKT)

12



Y4eOHO-TeMaTHYeCKU IJIaH
B paznene npuBoIuTCS BapuaHT IUIAHUPOBAHMSL, KOTOPBIA paccuMTaH Ha yTiayOJIeHHBIN BapuaHT y4yeOHOTo TUIaHa.

Ilepsoii JIOTIOJTHUTEIIbHOU LIEBIO U3y4YeHUs
pacIIMPEHHOTO Kypca SBISETCS JOCTHKEHHE OOJBIIMHCTBOM YYAIIMXCS TMOBBIMIEHHOTO (IMPOJYKTHBHOIO) YPOBHSI OCBOCHHUS Y4€OHOTO MaTepHuaa.
Y4eOHHKH Ui yPOBHS 7—9 KIIacCOB 00€CTIeYNBAIOT HEOOXOAUMBIN ISl 3TOTO YU4EOHBIN U AUJAKTHUECKUI MaTepuall.
Bropoii JIONIOJIHUTEIbHON LEJIBI0 N3YYEHUS PACIIMPEHHOT0 Kypca SBISIETCS IIOATOTOBKA YUAILIMXCS K OJIMMIINAIaM, KOHKypcaM B 00J1acTh
aHaJIM3a JaHHBIX U MAIIUHHOTO 00Yy4YEHHUS.
JlononHuTeNpHOE yueOHOE BpeMs B PacIIMPEHHOM BapHaHTEe Kypca B OCHOBHOM OTHAETCsl MpakThueckou padore. [Ipu pacmmpeHHOM BapuaHTe
y4eOHOTO I1aHa 0oIbIIas 4acTh (MM BCE) 3aJaHUH MOKET BBITOJIHATHCS BO BPEMS YPOKOB 101 PYKOBOJICTBOM YUHTEJIS.

Pazmuune 6a30B0oT0 YPOBH: OT er'Iy6J'IeHHOFO Kypca nNpOosBIISICTCS B CTCIICHU I"JIY61/IHLI 1 Ka4e€CTBA OCBOCHUS TCOPECTUYCCKOI'O MaTCpUajia v MOJYUCHHBIX

MPAKTUYCCKHNX HABBIKOB.

TemaTnueckoe NJIAHUPOBAHHUE C ONPeAeJIeHHEM OCHOBHBIX BHI0B Y4e0HOI 1eATeJIbHOCTH

Tabauna 4 «AckyccTBeHHbINH HHTEJLIEKT

HaunmenoBanue Kparkoe | Buabl yueOHoit
TeMblI coJepskaHue | AeATeJbHOCTH
1.
Beenenne B U1 u MO

13



11

BBeneHue B MalinHHOE
o0y4eHue

[Iporuozuposa
HHe, aHaIu3,
oOyueHne,
JIaHHEIE,
TIPU3HAKH,
AITOPHTM,
HCKYCCTBEHHBI
¥ MHTEJICKT,
MalIHHOE
obyuenue, data
science.

Ananumuueckasi.
IOMCK OTBETOB Ha
BONPOCHI  YUHTEJIS,
CaMOCTOSITEIbLHBII
TTOUCK HH(OPMALIIN
pu pelieHuun
IIOCTaBIICHHBIX
3a/1a4.
Kommynuxayuonna
A KOMaHJHas
paboTa, OTBEeTH Ha
BOIIPOCHI  yUHTEIIS,
UTPOBas MPaKTHUKA.

Ipaxmuueckas.
ydacrtue B
urpe,
paboTa c ITPOBEIM
TPEHAXXEPOM.
Pegpnexcusnas:
pednexcus
METO/IOM «6 IS

14



1.2

Ponb uckyccTBeHHOTO
MHTEJIJIEKTa B XKU3HU
YEJOBEKA: ATHKA U
peryiaupoBaHue

Dtuka MU,
STUYHOE
MIpUMCHEHHE
Hn,
OTBETCTBECHHOC
T U,
peryiaupoBaHue
Hn.

Ananumuueckas.
IIOMCK OTBETOB Ha
BOIPOCHI YUUTEIIS,
CaMOCTOSITEIbLHBII
TTOUCK HH(OPMALIAN
pu pelieHuu
MMOCTaBJIEHHBIX
3a/1a4.
Kommynuxayuonna
A KOMaH THast
pabota, OTBETHl Ha
BOIIPOCHI YUUTEIIA.

Ipaxmuueckas.
pelieHue
Kelica,
y4acTHe B UTpe.
Peghnexcusnas:
OTBETHl Ha
KOHTPOJIBHBIE
BOIPOCHI
2.
OcHOBBI f3bIKa IporpamMmupoBanus Python
2.1 AJNropuUTMBL 1 Ucnionuutens, | AHanumuueckas:
WCTIOJTHUTEIIH. AITOPUTM. IOMCK OTBETOB Ha
CniocoOsbI 3anucu Croco6uI BOIIPOCHI  YYMTEJIA,
alTOPHTMOB — CaMOCTOSTENbHBIN
MONCK HH(pOpMAIHN
AITOPUTMOB:
. TIPU peLICHUH
CJIOBECHBIH,
TIOCTPOYHBIH,

15



OIIOK-CXeMa, ITOCTaBJIEHHBIX
nporpamma. 3a1au.
JlunetinbIH, Kommynuxayuonna
PasBETBIIIONN | g: pabora ¢
Hes u 5 UrPOBBIM
MUKIHYECKUI TPEHAKEPOM.
QJITOPUTMBL. Tpaxmuueckas:
OTBETHI Ha BOTIPOCHI,
pelicHue
MpeIaraeMbIX
3aJlaHU Ha SI3bIKE
MPOrPaMMHPOBAHHS
Python.
Pegpnexcusnas:
3aMoJIHCHHE  JIMCTA
pedrexcrn
2.2 OO6111e CBeIeHHS O WUcropus s3pika | Ananumuqeckas:
SI3BIKE Python, ITOMCK OTBETOB Ha
POrpaMMHPOBAHHS KOMIIIIUpYeM | BOIPOCHI
Python ble U YUHUTEIIS,
HHTEPIPETHPYE | CAMOCTOSITEIbHbIH
MBI€ SI3BIKH, MOUCK HH(pOPMALIUU
JOCTOMHCTBAH | IIpH pelieHuu
HEIOCTAaTKH IIOCTaBJIEHHBIX
Python. 3ajay.
Toustne Kommynuxayuonna
JaHHBIX, TAIIBL | - paota B
JAQHHBIX KOMaH/ax U (1in)
HEJIBIC, HHIUBHIYATBHO.
BEIIECTBEHHBIC | 1Ty axmuueckas:
1 CTPOKOBEIC. OTBETHI Ha BOIIPOCHI,
[ousarue pelueHue
TIICPEMCHHO1, MpeiaraeéMbix
pasHula MCXKAY | 3anaHuil Ha SI3BIKE
NEPEMEHHON ¥ | porpaMMupoBaHHs
KOHCTaHTOM. Python.
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Pegprexcusnas:
3aII0JIHEHHE JIUCTA

pedrexcun
2.3 Oprannzaiys BBOJAA M | MyHKIus Ananumuueckas.
BBIBOJA JAHHBIX print(), IIOMCK OTBETOB Ha

MpaBUia ee BOIPOCHI YUUTEII,
HCTIONB30BaHUsA | CAMOCTOSTETbHBIH
. Omm6ku pu | OUCK HHPOPMALTUN
HCHOIIb30BaHUH | mpu pelieHuu
GbyHKIIN MOCTABJICHHBIX
print(). 3a/1a4.
Tunel nanHbIX: | Kommynukayuonna
int, float, str. = paGota B
pusenenne KOMaHJax ¥ (Min)
THIIOB C HHIMBHUIYaILHO.
TIOMOIIbIO Ipaxmuueckas.
COOTBETCTBYIO

mHX QyHKIHHA
(int(), float(),
str()). Oyukuus
type().
Omnepatop
NIPHCBaNBaHUSL.
IIpaBuna
MMEHOBaHHUS
MEePEMEHHBIX.
OyHKUIUSA
input(), mpasmna
ee
UCIIONB30BAHUS

Heob6xoaumocT
b HpI/IBC}IeHI/Iﬂ
LEJIOYNCIIEHHBI
X JAHHBIX K
TUIY int mocie

BBOJA

OTBETHI HA BOIPOCHI,
pelieHue
npe/IaraeMbIX
3aJaHMil Ha S3BIKE
HPOrpaMMHUPOBAHHUS
Python.
Peghnexcusnas:
3alloJIHEHHE  JIMCTa
pednexkcun
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24 AnroputMu4eckast Turb! naHHBIX B | AHanumuyeckast.
KOHCTPYKIIHS Python, MIONCK OTBETOB Ha
«CIJICIOBAHUE) apupMeTHyeck | BOTIPOCHI  YYHTENs,

He OmepaTopsl, | CAMOCTOSTEIbHBIIT
TeHCTBHS C TTOUCK HH(OPMALIAN
nepemennpivy. | TIPH PCIICHHH
AdropuT™, TIOCTaBJICHHBIX
BB 3a7ad.
AITOPHTMOB, Kommynuxayuonna
0COOCHHOCTH A pabora B
IHHEHHOTO KOMaH/aX U (WJIn)
amropuT™a, WHIVBUTYaJIBHO.
BIIOK-CXEMA. Ipaxmuueckas:
Blok-cxema OTBETHI Ha BOIPOCHI,
JIMHEHHOTO petlierHe
J— Hpe,[[l'[al:aeMLIX
3aJaHUi Ha SA3bIKE
MPOrpaMMHpPOBAHHS
Python.
Pegrexcusnas:
3alloJIHEHNE  JINCTa
pedrexcrn

25 IMporpammupoBaHue Bnox-cxema Ananumuueckasi:

JUHEHHBIX ATOPUTMOB | JIMHEHHOTO NOMCK OTBETOB Ha
AJITOpHUTMA. BOIIPOCHI  yUHTEIIS,
ITporpaMMupoB | CaMOCTOSITEIBHBIN
aHue MOUCK HH(pOPMALIUU
JIMHENHBIX npu pelennu
aJlTOPUTMOB, IIOCTaBJICHHbIX
apudmernueck | 3aAad.
ue oneparopsl, | Kommynuxayuonna
nepeMEeHHbBIE A pabora B
KOMaH/ax ¥ (WiIn)
WHMBU/IyabHO
IIpakxmuueckas:

OTBETHI Ha BOMIPOCHI,
pereHne

18



TIpe€amara€MbIix
3aJlaHU Ha S3BbIKE

MIPOTPaMMHPOBAHUS
Python.
Pegprexcusnas:
3allOJHEHUE  JIMCTa
pedrexcrn
2.6 AnroputMu4ecKast PazBerBisromn | Ananumuyueckasi:
KOHCTPYKITHS HCS aNrOpuT™, | TIOMCK OTBETOB Ha
«""BETBIICHUE) 0JI0K-cXeMa BOIIPOCHI YUUTEIIA,
BETBIICHUS, CaMOCTOSITENIbHBIN
OTIepaTOPEI MOUCK HH(OPMALUH
CpaBHEHHUSL. pu pelieHuu
YcnoBHbie MOCTaBJICHHBIX
omnepatopsi if, 3a7a4.
if-else, Kommynurkayuonna
MpaBUJIa 3aIUCH | g: paboTa B
YCIIOBHBIX KOMaH/ax 1 (HMJTH)
OICPaTopoB. WHIUBUYJTBHO.
Ipaxmuueckas:
OTBETHI HA BOTIPOCHI,
pelieHue
TIpeAIaraeMbIX
3alaHuil Ha S3bIKE
MIPOTPaMMHPOBAHUS
Python.
Pegpnexcusnas:
3alOJIHEHUE  JIHCTA
pedrexcrn
2.7 [Monnas popma Ananumuueckas:
BETBIICHUS brok-cxema MOWCK OTBETOB Ha
BCTBJICHHA. BONPOCHl  y4UTElls,
o 5 CaMOCTOSTE bHBIN
yCIOBHBIN noucK UHPOPMAIUH
orepaTop,

IpaBuJjia 3arucu

IIpU pELICHUU
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IIOJTHOI'O
YCJIOBHOTO

oreparopa

TIOCTaBJICHHBIX
3aad.
Kommynuxayuonna
A pabota B
KOMaHJax 1 (WJIn)
WHIMBU/yaJIbHO.
Ipaxmuueckas.

OTBCThI Ha BOIIPOCHI,
peHICHUC

MpeIaraeMbIX
3alaHuil Ha A3bIKE
MPOrPaMMHPOBAHHS
Python.
Pegprexcusnas:
3alloJIHCHUE  JIMCTa
pedrexcrn

2.8

IMporpammupoBanue
Pa3BETBILIFOLINXCS
AITOPUTMOB.

Y c10BHBI onepaTop

IIporpammupos
aHue
JIMHENHBIX
AJITOPUTMOB,
apupMeTHIeCcK
ue onepaTopsl,
nepeMeHHbIe

Ananumuueckasi.
MTOMCK OTBETOB HA
BOTPOCHI YUUTEJIS,
CaMOCTOSITCIIbHBIIN
HOUCK MH(pOpMAIUN
npu pelieHuu
IIOCTABJIEHHBIX
3a/1a4.
Kommynuxayuonna
E paborta B
KOMaHaX U (WJIn)
HHIUBHUY aTbHO.
Ipaxmuueckas.
OTBETHI Ha BOTIPOCHI,
perieHne
MpeIaraeMbIX
3aJIlaHUK Ha SI3BIKE
MIPOrpaMMHPOBAHUS

Python.
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Pegprexcusnas:
3aII0JIHEHHE JIUCTA

pedrexcun
2.9 [IpocThie u cocTaBHBIE PazBerBisromin | Anarumuyueckasi:
YCIOBHS HCSl aITOpUTM, | ITOMCK OTBETOB Ha
61ok-cxema BOIPOCHI YUUTEII,
BETBJICHUSI. CaMOCTOSTEITLHBIN
Jloruueckue TTOUCK HH(OPMALIAN
OTIePaTOPHL, pu pelieHuu
COCTaBHBIE MTOCTABJICHHBIX
YCIIOBHSL. 3a1ad.
YcnoBHbIN Kommynukayuonna
orrepaTop A pabota B
KOMaHJax U (MIn)
HHIUBUTY ATBHO.
Ipakmuuyeckas:
OTBETHI HA BOTIPOCHI,
pemeHne
npeJIaraeMbIx
3alaHul Ha S3bIKE
MIPOTPaMMHPOBAHUS
Python.
Peghnexcusnas:
3aMoJIHEHUE  JINCTA
pednexkcun
2.10 AurropurMudeckas Onepatop While | 4, - weckas:
KOHCTPYKIIH B Python, MOMCK OTBETOB HA
«TIOBTOPEHUEY. CHHTAKCHC BOMPOCH yUHTEN,
IporpammupoBatue omeparopa CAMOCTOSITEITbHBIi
[IUKJIOB C 33JIAaHHBIM while ToMCcK MHpOPMALIH
YCJIOBHEM npu pelieHun
TIPOAOIDKEHHS paOOTHI TOCTABJICHHBIX
3aad.
Kommynuxayuonna
s pabota B
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KOMaH/ax H (WJIH)
WHIVBUTYaIBHO.
Ipaxmuueckas.
OTBETHI Ha BOTIPOCHI,
pemieHne
TIpeTaracMbIX
3aJaHUil Ha S3bIKE
MIPOrpaMMHPOBAHHS
Python.
Peghnexcusnas:
3allOJIHEHUE  JIMCTa
pedrexcrn

211

IIporpammupoBanne
LUKIIOB C 3aJaHHBIM
YHCJIOM [IOBTOPEHUIL

Oneparop for B
Python,
byHKIHS
range(),
CHHTaKCHC
GbyHKIUH
range().

Ananumuueckas.
IIOUCK OTBETOB Ha
BOIIPOCHI YUUTE,
CaMOCTOSITEITbHBIH
TTOUCK HH(POPMALIAN
pu pelieHun
TTOCTABIICHHBIX
3ajay4.
Kommynukayuonna
E pabora B
KOMaHJax u (W)
WHIUBUTY aTBHO.
Ipaxmuueckas:
OTBETHI Ha BOTIPOCHI,
pemieHne
TIpeAIaraeMbIX
3alaHuil Ha S3bIKE
MIPOrpaMMHPOBAHUS
Python.
Pegrexcusnas:
3all0JHEHWEe  JIMCTa
pednekcun

212

IIpoekt «Pa3nuunbie
BapUAHTBI

uxmraeckmit
aIrOPUTM,

Ananumuueckas.
TOMCK perIeHust

22



TIPOTPaMMHPOBAHUS ITOPUTM TIOCTAaBIICHHOU
LUKJINYECKOTO while, 3a1a4.
aJIropuT™Ma» amroputy for, Kommynuxayuonna
MpaBuUJia 3aIUCH | .
A pabota B
LUKITTIECKUX
KOMaHJax u (UiIn)
AITOPUTMOB B
Python UHAWBU]TY aTIbHO.
ITlpakmuueckas:
pelieHue
NIPOCKTHOHN 3aJauu.
Pegpnexcusnas:
3all0JHEHWe  JIMCTa
peduekcun
2.13 [poekt «Hauamna Tunsl [aHHbIX, | Anarumuueckas: B
TIPOTPaMMHPOBAHUS TIepeMEHHBIE, nporecce
GyHKIHH, CHCTeMaTH3aIIH
MaTeMaTHYeCKH | 3HAHHUH.
€ U JIOTU4YeCKUue KommyﬂumquHHa
OIepaTopsl, 5: ipu paboTte B
BU/IbI KOMaH/aX.
aNTOPHTMOB, Ipakmuueckas: B
YCIOBHBIH paborte 1o
orneparop, CO3JTAHUIO
oneparop for, BU3YaJIbHOW KapThI
orepaTop 3HAHHH.
i Pecghnexcusnas:
while.
3allOJIHEHUE  JIHCTA
pedrexcru
3.

AHaJIM3 1aHHBIX Ha Python
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31 Hayka o naHHBIX. JlaHHBbLe, Ananumuueckas:

CTpyKTypBI JaHHBIX HayKa 0 aHAIM3  TPAaKTOBOK
JAHHBIX, MOHATHS «HAayKa O
OTKPBITBIC JaHHBIX»; TIOHCK
JlAaHHbIE, OTBETOB Ha
HUCTOYHUKH
JIaHHBIX, po0IeMHbIe
CTPYKTYPBI BOIIPOCHI YYHTEIIS.
JaHHbIX (cTeK, | Kommynuxayuonna
MAacCHB, A
ouepep, X31- 00CyxKeHH
Tabmuna) € TPaKTOBOK

TIOHATHS «HayKa O
JTAaHHBIX», OTBETHI HA
BOIIPOCHI YUUTEIIS.
Ipakmuuyeckas:
pabota B
MHKpOTpymnax Ha |
JTarne ypoka

(BBITIOJTHEHUE
3a1aHus Ha
OIIPOBEPIKEHNE HITH
(bakTHIeCKOe
MOATBEPIK/ICHUE

OJTHOTO U3 TE€3UCOB);
MOMCK  NPUMEpOB
CalTOB-MCTOUYHHKOB
JaHHBIX;  peLICHHe
MPOOJIEMHBIX
3aJaHUL.
Peghnexcusnas:
3all0JIHEHNE  JINCTa
pedrexcuu B KoHIIE

ypoKa

24



3.2

Pa6GoTa co cimckamu
Python

CTpyKTypHI
JIAHHBIX,

CITHCKH,
CITHCOK,
3JIEMEHT
CITHCKa,
WHJICKC,
oTpHUIaTeNIbHA
ST MHAEKCAIUs

Oxcnepmuas:
o0cyxieHue
JIOMAIITHETO 3aaHuUs
u
€ro OIICHKA.
AHnanumuueckas:
aHaJm3
poOIeMHOM
CHUTYaITUH 00
OpTaHM3aIN

XpaHeHHs JaHHBIX
(Ha puMepax);
HamucaHue Koja
(9Tan 2 ypoka).
Ipakmuuyeckas:
pemieHne
MPOOIEMHBIX
3aJIaHMH,
MpaKTHYecKast
pabora (dTam 3
YpOKa).
Kommynuxayuonna
A OTBETHI Ha
BOIIPOCHI  yUYHTEJIs,
y4JacTue B
TPYIIIIOBOM
OOCY)KICHHH  TIpH
BBITIOJIHCHUH
3aJJaHUH.
Pegrexcusnas:
3alloJIHEHHE  JICTa
pedrexcuu B KoHIIE

ypoKa
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3.3

Bubnmnorexu
Bubaunorexa Pandas

Python.

TTowuck,
OYNCTKa,
npeoOpa3oBaH
ue,
OpraHu3aIus
" cbop
JTAHHBIX,
OounbIMoTEKA
SI3BIKA
MPOrPaMMHUPO
BaHUS,
OHOIUOTEKH
Python,
OounbIMoTEKA

AHnanumuueckas:
IMOMCK OTBETOB Ha
Ipo0JIeMHbIE
BONPOCHI
(manpumep,
MIPOBECTH aHAJIOTHIO
OHOJIMOTEKH SI3bIKA
MIPOTPaMMHPOBAHUS
c OOBIYHOM
OMOIMOTEKON),
COCTaBJICHUC ILIaHa
nefcTBUi o
U3YYCHHUIO i
aHaN3y JaHHBIX.

Pandas, ummopt
OuoOIMoTEK

[ Ipaxmuueckas:
BEITTOJTHCHUC
MPaKTUYECKOU
paloTHL
[Kommynukayuonna
FR OTBETHI Ha
BOIIPOCHI  YUHTEJIs,
y9acTHe B
PYIIIIOBOM B
00CYXIeHUN
BEIITOJTHEHHOTO
TOMarrHero

3aaHuUs u
nporecce
BBITIOJTHEHUSI
3aIaHMIA.
Pegrexcugnas.
3aI0JTHEHHE JIHCTA
pedaexcuu B KOHIIE

ypoKa
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3.4

CTpyKTypHI JaHHBIX B
Pandas

[lomck, OUnMCTKa,
peoOpa3oBaHu
€, OpraHu3anus

1 cOOp MaHHBIX,
CTPYKTYpBI
TaHHBIX B
Pandas,
CTpyKTypa

aHHBIX Series

| Ananumuueckasi:
aHaJIN3
BBIIIOJIHEHHBIX
ITOMAaITHUX 3aJIaHuH,
BBITIOJTHEHHC
3aJJaHuMN no
CTaHIIHSIM.
[ Ipaxmuueckas:
BBITTOJTHEHHC
3aJaHuN o
CTaHIIHSM,
BBITIIOJIHCHUC TECTA.
| Kommynukayuonua s:
OTBETHI Ha
BOIIPOCHI YUHUTEIS,

y4acTue B
IPYIIIOBOM
00CyXIeHUN

npu
BBITIOJIHEHUH
3aJaHUM.
Peghnexcusnas:
3aI0JIHEHHE JIUCTa
pediiekcru B KOHLE

ypoka
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35

Crpykrypa
nanubex Dataframe

Crpyxkrypa
JAHHBIX
DataFrame,
CI0Bapb,
CITHCOK,
byHKIUS
read_csv,
Metons! head n
tail

Oxcnepmuas.; TIOUCK
u o0cyxeHue
OIIMOOK I10
pe3yibTaram
BBIMIOJTHEHUS
3aJJaHUi
AHnanumuueckas:
aHaJM3
BBIITOJIHEHHBIX
MPAKTUYCCKHUX
3aJIaHMH, THOUCK
OIIMOOK U UX
000CHOBaHHUE,
aHamu3 pparMeHTa
koja (3amanue 4).

Ipaxmuueckas:
BBITIOJTHEHHE
3alaHUH Ha
co3maHue  OOBEKTa
DataFrame u3

CJIOBaps U U3 CIHCKA
couckoB (1 sram
YpoKa),

BBIIIOJTHCHUEC
3alaHUH Ha
CYHTHIBAHHE M BBOJ
JTAHHBIX, aHaJm3
kogau T.a. (2 u 3
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STambl ypoKa).
Kommynuxayuonna
5: OTBETHI  Ha
BOIIPOCHI  Y4YHTEI,
y4acTue BO
(bpoHTATBHOM
Oecene u
IPYIIIOBOM
OOCY’)KOCHHH  TIpH
BBITIOJIHCHUH
3aJaHUH.
Peghnexcusnas:
3alloJIHEHHE  JIUCTa
pedriekcuu B KOHIIE

ypoka

3.6

bazossie ornepanunu ¢
Ha60paMI/I JaHHBIX

Wudopmanus o
JTAHHBIX,
MeTob! info u
describe,
YHUCIIOBEIC H
KaTeropuaJibHbI
€ TPU3HAKH,
arperupyroIme
(hyHKIIH:
value_counts,
unigue, nunique,
groupby
meTto bl min(),
max() u mean(),
0o0beAMHCHIE
TabIUI C
TIOMOIIBIO
MeToza Mmerge,
napaMeTpsi 0N
1 how

Ananumuueckas. Ipu
BBITIOJTHEHH
1 TIPAKTHYECKOTO
3aJlaHusl HA YTEHHE
JIAHHBIX U3 TaOJIUIIBI
nHpOpMAIHH 00
UTPOKax
(byTOO0IBHBIX
KIIyOOB, B TOM YHCIIE
c
MIPUMEHEHNEM
merox  describe();
NpH  BBINOJHEHUH
3aJ[aHusl HA
HcCIeI0BaHNne
arperupyrommx
(YHKITHIA.
Tpaxmuueckas:
NP BBITIOJHEHUU
3aJlaHAK, B TOM
quCIe
CaMOCTOSITENIbHBIX U
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HCCIIEOBATEIBCKUX
MPaKTHIECKHUX
pabort.
Kommynuxayuonna
A ydactue

BO
(dpoHTATBHO
Gecene o
00CYXKICHHUIO
JOMAIITHETo 3aJaHus

(Moznens
ypoka —
«IepeBepHyTOE
00ydeHHUe»).
Peghnexcusnas:
3alloJIHCHUE  JIMCTa
peduiekcuu B KOHIIE

ypoka

3.7

OnucarenpHas
CTAaTHUCTHKA

Meronsr  info,
describe, min,
max, mean,
YCIIOBUS
¢upTpanun
JIaHHBIX,
CTaTUCTHKA MO
KaTeropuaibHbI
M IapameTpam,
¢ubTpanms
JIaHHbIX,
CTaTHCTUYECKU
€ METO/IbI

Ananumuueckas:
pu

BBIIIOJIHEHU
U 3aaHuH
MPAKTUYECKOU
paboThl Ha
MIPUMCHEHHE
CTAaTUCTHYECKUX
METOJIOB, a TAKIKE
pu

COCTaBJICHH
W 3aJIaHUS Ha
CJIOXKHBIC

YCIIOBUS
¢upTpanuu
JAHHEBIX K
CTATUCTHYECKUX
METOJIOB.
Ipaxmuyeckas: npu
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BBIIIOJIHEHU
W 3aJaHHH.
Kommynukayuonna
A ydgactue

BO

(bpoHTATEHOM
00CyXIeHUN
IPpOOIIEMHBIX
CUTYAIHH,

OTBETHI HA

BOIIPOCHI,
o0cyxaeHue B
rpyrmnmax.
Pegrexcusnas:
3aroJIHEeHHE JIUCTa
pedexcun B KOHIIE

ypoKa
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3.8

Busyanuzaius TaHHBIX

Busyanuzauus
JIAHHBIX,
MPEUMYIIECTBA
JrarpaMM u
TpadHKOB;
BH/IBI
JarpamM;
OHOIHOTEKH
Pandas,
Matplotlib,
Seaborn;
MOCTPOCHIE
rpapuKoB

i
JrarpaMM

c
ITOMOIIIBIO THX
OHOJIMOTEK,
MeTobI plot,
hist, scatter,
joinplot,
pairplot,
countplot

Ananumuueckas:
pu BBIJICJICHUN
MIPEUMYILECTB
BU3yaJIM3aIlUH
JAHHEIX 10 HX
Ta0JIMYHOrO
MIPEICTABICHUS.
Ilpaxmuueckas: npu
BBIIIOJIHEHU
U TIPAKTHYECKHUX
3aJaHii B MaJbIX
TpyTIax; mpu

BBITIOJIHEHUH
MIPAKTHYECKON
paboTsL
Kommynuxayuonna
a: OTBETHl ~ Ha
BOIIPOCHI  YUUTEls,
(dpoHTaTBHOE
o0CyKIeHHUEe "
oOCyKIeHHUEe B
MaJIBIX TPYIIIAX.
Peghnexcusnas:
3alloJIHEHUE  JINCTA

pebnexcuu B KOHIE
ypoka

3.9

IIpoext «UccnenoBanue
naHHbIX». YacTts 1

OcHOBHBIE Ha
[MOHATHUS TEMBI

 Ananumuueckas: pu
BBITTOJTHEHUH
3aJaHUH 110
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3.10

[Ipoext «MccnenoBanue
TaHHBIX». YacTs 2

«AHanmm3

nanHbx Pytho

MCCIIEI0BAaHUIO

Jaracera 0
(yTOOIHCTaX, TOUCK
CTATUCTUYECKUX
XapaKTEPUCTHK
OTZENbHBIX
MEPEMEHHBIX M HX
B3aMOCBS3CH,
[OCTpOEHHE
BU3YaTN3aLIN
MaHHBIX.
[Ipaxmuueckas: npu
BEITIOJTHEHUH
MPOEKTA.
Kommynukamugnas
pu 00CYXKICHUH
ToMaIHero

3a1aHusl, pu
BbBIIIOJTHCHU U
[IPOEKTa B MaJIbIX
rpymnmax
|PeghnexcusHas:
3alloJIHEHWE  JICTa
pednexcun B KOHIIE

ypoKka

311

IMpoexkTt «Python ms Data

Science»

OCHOBHBIC
[TOHSATUS TEMBI
«Ananuz
AHHBIX Ha
Python»

| Ananumuyeckas: Ipu
IIOCTPOEHUHN
BU3YaJlbHON KapThbl
3HAHUHA MOy JISL.
IIpaxmuueckas. Ipu
BBITIOJIHEHU
U TECTa 110 Pa3Aeiy.
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Pegprexcusnas:
3aIl0JJHEHHE JINCTa
peduiekcuu B KOHIIE

ypoka

Beenenue B MammnHHoe o6yuenue Ha Python

41

IlonsTnie w®  BUIBI
MAIITHHOTO O0YYEeHUS

HckyccTBeHHBI 1

HHTEIUIEKT
, IOJXOT,
OCHOBAHHBIN Ha
npaBmIax,
MalIiHHOE
o0y4eHue, NCTOpHS
pazsurus UU B
urpax, cgepsl
TIPUMEHEHUS
MaIIMHHOTO
oOyueHwus;
oOyueHue c
yuHTETIeM,
o0OydeHue

0e3
y4uTeNs, 3a1a4a
perpeccuu,
3aj1a4a
KJaccH(HKau
u, 3aj1a4a
KJIacTepu3anuu
0oTOOp JaHHBIX IS
MoJIenn

Ananumuyeckas:
TIPU CPAaBHUTEITBHOM
aHaM3e IMOJXOJO0B!
oOyueHue c
yauTeaeM u
oOydeHue 0e3
YUUTEIIS; Ipu
OTBETaxX Ha
BOTIPOCHI u
($poHTATEHOM
00CyXIeHUN
BOIPOCOB 1o
NpE3EHTalHH.
Ipaxmuyeckas:
npu

BBITIOJIHEHH
H 3aJaHui
MIPaKTUUECKOI
padoTHL
Kommynuxayuonna
5 OTBETHI  HA
BOTIPOCHI  YUHTEIA,
y4acTue BO
(bpoHTATEHOM
00CYXICHUT

TIpu
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BBINOJIHEHNN
3aJIaHMI.

MAIIUuHHOI'O
00yueHust

Pegpnexcusnas:
3allOJIHEHHE  JIHCTa
pednekcuu B KOHIIE
ypoKa
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4.2

AHanus u
BU3YaJIM3alHs JaHHBIX
Ha Python
(moBTOpEHNE)

MamuHHOe
oOy4eHue

c
yUHUTENEeM,
MAIITUHHOE
oOy4eHune

6e3
yauTeNs, 3a1a49a
perpeccum,
3aga4ya
KIIaccu(pUKaIm
u, 3amaga
KJIaCTepHU3aIUH
;

OounbIH
OTCKH
Pandas "
Matplotlib,
YTCHHE
TaOJIMYHBIX
JTAHHBIX,
CTaTHUCTUYCCKH
e

MoKasa
TeIy,
MOCTPOCHIE
JarpaMM

Ananumuueckas:
TIPY TIOMCKE OTBETOB
Ha BOIIPOCHI B XOJ€
00CYKICHUS
BBITIOJIHEHHOTO
JIOMaIlIHETO
3a7aHus, pu
BBITIOJTHEHUH
3alaHUH
NIPAKTHYECKON
paboThL.
Ipakmuueckas: ipu
00CyXaeH!
1 BBITTOJIHEHHOTO
JIOMAIITHETO
3aaHus; pu
($poHTATEHOM
ompoce u Oecene,
NpH  BBITIOJHEHUU
3alaHUH
MPAKTHYECKON
paboTHL
Kommynuxayuonna
a: OTBETHl  Ha
BOIIPOCHI  YUHUTEJS,
ydJacTue BO
($poHTATEHOM
OOCY)KICHHH  TIpH
BBITIOJTHEHUH
3aJaHUiL.
Pegrexcusnas:
3aI0JTHEHHE JIHCTa

pednexcuu B KOHIIE
ypoka
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4.3

BubmmoTexkn
MAaIIMHHOTO 00yYeHHS

MamunHOe
oOyueHue
yuurenem u 0e3
YUUTEIs,

ero
MPEUMYIIIECTBA,
MOCTAHOBKA [[EITH
 3aj1ad,
aHanu3
JIAHHBIX,
oOyyaroras 3¢
TPEHUPOBOYHAS
BBIOOPKH, 33j1a4a
perpeccum,
3aj1a4a
KJaccu(uKaIu u,
TECTOBas "
TPEHUPOBOYHAS
BEIOOpKa,
repeoOyUIeHIE,
HenooOyueHue,
onTUMabHast
MOJIEIb,
KPOCCBaJIH ALK,
oubmoTexa
Sklearn,  »ramsl
MOCTPOCHHUS
MO/ICITH
MAIMHHOTO
o0ydyeHHsT  Ha
Python

(v

Ananumuueckas:
OTBETHI HA BOIIPOCHI
(aHanu3 BOIPOCOB U
IIONCK  OTBETOB)
(bpoHTATBHOM
Oecepr;

aHaNM3
rpa¢uKoB Moenen
MaIIMHHOTO
00y4eHUs pu
BBITIOJTHEHUH
3amaHus
«IIpobaemMsr B
00Y9IEHHH MOZICTI.
Ipaxmuueckas:
TIOUCK OTBETOB Ha
BOIIPOCHI
(bpoHTATBHOM
Oecenbl U BOIPOCHI
yuuTens B XO#e
ypoKa.
Kommynukayuonna
a: ydacTre

BO
(bpoHTATBHOI
Gecene ()
Marepraitam
TIPEeBIAYIIEr0
ypOKa; ydacTHe B
OOCY)XICHHH  TIpH
BBITIOJIHEHUH
3a1aHus B
MHKpOTpyIIe  T10
aHau3y TpaguKoB
MalIMHHOTO
00yJeHUs..

37



Pegprexcusnas:
3aI0JIHEHHE JINCTa
peduiekcuu B KOHIIE

ypoka

44

JIuneiinas perpeccus

IlonsiTue
JIMHENHOMN
perpeccum,
LejeBast
GhyHKIHS,
JIMHCHHOE
YpaBHEHHE,
TOMOCKEAACTHY
HOCTh JJAHHBIX;
co3JaHue
MOJICITH
JIMHEHHOH
perpeccuu Ha
Python c
ITOMOIILIO
OuOIMOTEK
Pandas, NumPy
u Sklearn

Ananumuyveckas:
aHamM3 paboTHI
MOJIEIN JIMHEHHOMH
perpeccuu (moadop
k03 durIeHTOB
JINHEWHOTO
ypaBHEHHSA c
HECKOJIbKUMHU
NIepEMEHHBIMHN);
aHaIu3 3aj1a4,
TIPE/ICTaBICHHBIX
yuuTenem, BeIOOp U3
HHX 3a1a4y
perpeccuy; 3a1aHAe
Ha aHaJu3 rpadukos
U BBIOOp M3 HHX
TOT0, KOTOPBII
COOTBETCTBYET
MOJEJIA  JIMHEHHON
perpeccuy; aHaiu3
To4YedHBIX rpadukjd
U BBIOOD Cpeay HUX
Habopa JTAHHBIX,
MOAXOMAMUX  JUIS
peleHus 3a1a9n
JINHEWHO
perpeccuu; Co3IaHue
MOJIeTTH
MAaIIMHHOTO
o0yueHuns Ha
Python.
Tpaxmuueckas:
petienue 3aaa4 (U3
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TIPEACTABICHHBIX
yUHUTeNeM 3a/1a4) Ha
BEIOOD Habopa
JAHHBIX (10
rpadukam),
MOAXOIAIIUX  JJIA
pemieHns  3amadd
JINHEHHOM

perpeccuy;
CO3JJaHUEC  MOJICIHU
MAIMHHOTO

o0yueHus Ha

Python: moxens
MpeACKa3aHus IIeH
Ha KBapTHPBI
B
3aBUCHMOCTH oT
Pa3IMIHBIX
apamMeTpoB.
Kommynuxayuonna
a: ydacTue
BO
($poHTATEHOM
00CyXIeHUN
OCHOBHBIX
BOIIPOCOB TEMBI —
TUHeHHas QYHKINSA

u JIMHEWHOE
ypaBHEHUE,

KOTOpBIE yKe
H3YYaINCh B Kypce
MaTEeMaTHKH,
obOcykeHue 3a1a4a
10 TpaduKaMm.
Pegrexcusnas:

3aIl0JTHEHHE JIUCTa
pedrexcnu B KOHIE
ypOKa
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4.5

Henuneitasie
3aBHCHMOCTH

Cospganue,
oOy4eHue

u
OLICHKA MOJIEITH
JIMHEWHOU
perpeccum,
BU3yaITH3aIHs
JIAHHBIX Ha
Python;
HEJIMHEIHbIE
GbyHKIUH,
rpadpuKu
(hyHKITHIA;
IIOJIMHOMUAJIbH
oe
npeoOpa3oBaHu
e JINHEWHOU
perpeccun

Ananumuueckas:
CO3JaHue

MOZENIN
JMHEIHON
perpeccun Ha
OCHOBaHHHU TIPOCTOH
TaONHIBI C JAHHBIMH
0
3apIuiaTax
COTPYZAHHKOB,
HaXOSIINXCS Ha
Pa3HBIX TODKHOCTSIX;
HalMcaHue KoJa.
Ipaxmuueckas:
pelIeHue 3a1a4 Ha
CO37IaHHe

MO
JIMHEWHOM perpeccuu,
OTBETHI Ha

BOTIPOCHI
yauTens (IOBTOpeHne
MarepHana
MaTeMaTHKH);
BBITIOJTHEHHE
3a7aHus Ha
TIOJITHOMHUAJIEHY 0
perpeccuto,
HaIlMCaHue

Koja s

HpeACKa3aHu
s 3HAYCHUS

HOBOM
MOJIETIBIO "
MOCTPOEHHE
rpaMKOB NCXOIHBIX
JAHHBIX W MOJIEINH.
Kommynuxayuonna
A yudactue BO
(poHTaNEHOM
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00CYXICHIH,
OTBETHI HA BOIIPOCEHI
YUHTEIISL.
Peprexcusnas:
3aI0JHEHHE JINCTa
pedruexcuu B KOHIE

ypoka

4.6

Knaccudukarusi.
Jlorucruyeckas
perpeccust

Knaccuduxarm
H’
JIOTUCTHYECKAST
perpeccus,
JIMHCHHBIA
KJIacCU(PUKATOP
)
THIIEPIUIOCKOCT
b,

OuHapHa
i
KJIacCU(pUKAIH
H’
MYJBTHKIIACCOB
ast
KJIacCU(pUKAIH
i,

JIMHSHH
0¢ ypaBHCHHE,
K03 HUIIEHTHI
JIMHEHHOTO
YpaBHEHUSI,
PacIoJIoKeHUEe
TOYKH
OTHOCHTEJILHO
IPSMOH, OTCTYII
00BEKTA;
CO3/IaHueE,
oOyueHue

i

AHnanumuueckas:
MONCK OTBETOB Ha
MpoOJIeMHbBIE
BOIIPOCHI U PEIICHUEC
3ama4 Ha odTame 2
ypoKa.
Ipaxmuueckas:
OTBETHI Ha
BOIIPOCHI,  moAOOp
MIPUMEPOB 3aj1au
K1accuuKaIvy;
OTBETHI Ha
po0IeMHBIe
BOTIPOCHI

pu
00BSICHEHUN HOBOT'O
Marepuaa;
pelieHue 3a1a4d Ha
3aKpeIIICHHE
HOBOI'O Marepuaa
10 TEME; y4acTHe BO
(bpoHTATBHOM
pabote Ha sTarmne 3
ypoKa.
Kommynuxayuonna
5 ydactue

B
00CyXJIEeHUH TecTa U

OCHOBHBIX
TIOHSTUH
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OILIEHKA MOJIEIIN
JIOTHCTHYECKOM
perpeccun

TEMBI;
OTBETHI HA BOIIPOCEHI
YUHTETISL.

Pegrexcusnas:
3aI0JTHCHHE JICTA
pedIiekcuu B KOHIIE

ypoKa

42



4.7

Knaccuduxarus.
Jloructudeckas
perpeccust

Martpuna
OIIMOOK,
METPUKU
KadecTBa
JIOTUCTUYECKOM
perpeccuu,
MOJICb
JIOTECTHYECKOM
perpeccun

Ha
Python

AHnanumuueckas:
IOMCK OTBETOB Ha
BOIIPOCH  YUUTEINA
mpu  o0CyXAeHUU
METPHK  KadecTBa
JIOTUCTHIECKOM
perpeccuy;
CaMOCTOSITCIIBHOE
COCTaBIICHUE
MOJICIIN
JIOTUCTHYECKOM
perpeccuun JUTS
TIpeACKa3aHus
BEPOSATHOCTH B
ommxaitmue 10 ner
HIIIEMHYECKOM
00JIe3HU Cep/IIia 1Mo
Ppa3IMYHBIM
TIPU3HAKAM.
Tpaxmuueckas:
OTBETHI HA BOTIPOCHI
YUUTEIIS,
CaMOCTOSITCIIBHOE
COCTaBJICHUE
MOJIEITH
JIOTUCTUIECKOM
perpeccuun JUTS
TIpeACKa3aHus
BEPOSTHOCTH B
ommwxkaimue 10 et
HIIIEMHYECKOM
6oJie3HH cep/a 1o
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pa3nuIHBIM
TIPU3HAKaM.
Kommynuxayuonna
a: ydactue
BO
($poHTATEHOM
00CYXIEHUHN METPHUK
Ka4yecTBa
JIOTUCTUYECKOU
perpeccuu;
Pegprexcusnas:
3aIlOJTHCHHE JINCTA
pedIiekcuu B KOHIIE

ypoKa

4.8

JepeBbs peleHui.
Yacrs 1

Hepeso
peLLeHHI,
JJIEMEHTHI
JIepeBbEB
(xopeHsb,
JIUCTBA),
rIyOnHa
JiepeBa,
JKaJHBIN
AITOPHUTM,
aTpuOyT
pasoueHus;
SHTPOTIHS,
¢dopmyra
lennona,
BEPOSITHOCTb,
KpUTEpUH
JxuHI

Ananumuyueckas:
IIOMCK OTBETOB Ha
BONPOCHI  YUHTEJA
mpu  obCcyxaeHun
METPHK  KadyecTBa
JIOTUCTHYECKOM
perpeccuy;
CaMOCTOSITCIIBHOE
COCTaBJICHUE
MOJIEITH
JIOTUCTUIECKOM
perpeccun JUIS
npecKa3aHus
BEPOSTHOCTH B
ommkaiimue 10 et
HIIIEMHUYECCKON
00Je3HU cepa mo
Ppa3IMYHBIM
MIPU3HAKAM.
IIpaxmuueckas:
OTBETHI Ha BOTIPOCHI
YUUTEIS,
CaMOCTOSTEIILHOE
COCTaBJICHUE
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MOJICIIN
JIOTUCTHUYECKOM
perpeccun JUIS
MpeCKa3aHus
BEPOSITHOCTH B
ommxkaimue 10 et
HIIIEMHICCKOI
00JIe3HN cep/IIa 1mo
Pa3IU4IHBIM
MpU3HAKAM
Kommynuxayuonna
A ydactue

BO
(bpoHTATEHOM
00CYXIEHUH METPUK

KauecTBa
JIOTUCTHIECKOM
perpeccuu;
Pegpnexcusnas:
3aI0JIHCHHE JINCTA
pedIiekcuu B KOHIIE

ypoKa

45



4.9

JlepeBbs peleHui.
Yacrs 2

Ananumuyeckas:
COCTaBJICHUE
aJropuT™Ma
NIPUHATHS peLIeHUN
(Ha mpuMepe Urpsbl);
aHaM3 y4eOHBIX
IIPUMEPOB

JepeBa
pelIeHui.
Ipaxmuueckas:
ydacTue B UTpe Ha
aHaJ M3 aNropuTMa
NIPUHATUSL PELICHUN
C TIOMOIIBIO
JIEPEBBEB,
HCCIIEJOBaHNE
KPHTEPHUEB

3¢ PEeKTHBHOCTH
pa3OueHus Ha
npuMepax.
Kommynuxayuonna
A: 00CcyXIeHHne npu
BBITIOJIHEHUH

3aJJaHuN B

MHKPOTPYIITIE;
OTBETHI Ha BOTIPOCHI
yuutens.  Ydactue
B0  (hpoHTAIEHOM
00CYXICHUH.
Pegrexcusnas:
3alloJIHEHHE  JIUCTa
pebnexcuu B KOHIIE

ypoKa
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4.10 IpoexT «Pemenne MammaHOE Ananumuyeckas:

3aa9u o0yueHue BEIOOp METO/IOB
KI1accu(p UKL c pelIeHus 33149 K.
yUHUTENEeM, Ipaxmuueckasi:
3aava BBINOJIHEHUE
KIacCH(UKALK | mpakTHYECKOro
o, MCETPUKH | 3agaHWA IO
OLCHKH CO3JIaHUIO0 MOJICTIH
Ka4qecTBa MAIlIMHHOTO
Ki1accuukanu o0yueHns
u; 3Tarbl

Pedghnexcusnas: B
XOJI€ TIO/IBE/ICHHS
MOZCITH UTOTOB CO3/1aHUA U

MALIIHHOTO 00yUYCHUS MOJICITH
o0y4eHus, MO

aHaJIN3 IaHHBIX,
Co3/laHNe

u
o0y4eHue
MO/JIEIH,
OLICHKA
3¢ EKTUBHOCT

paspaboTku

" paboTHI
MOJIEIH

Pazjen 1. BBeeHune B MCKYCCTBEHHbIH HHTEIEKT (2 1)
VYyamuecs 10JKHBI 3HATh MOHATHE HHDOPMAIINH, pA3TUUYHe MEXKTY TOHITHSIMH «HH(POPMAIHS, «TaHHBIY.

VYuaruecs T0JKHBI yMETh:
° MPUBOIUTH IPUMEPHI HH(POPMAIIMOHHBIX TIPOLIECCOB B MPHPO/IE, OOIIECTBE, TEXHUIECKUX CUCTEMAX;
° CTPYKTYPHPOBaTh HH(POPMAIIHIO, BBIIENISATH OCHOBHBIC TIOHATHUS U B3aUMOCBSI3U MEXy HUMH.
Pa3znen 2. OcHoBbl nporpammupoBanusi Ha Python (12 )

VYyaiuecs q0KHbBI 3HATh:
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° MIOHATHUS «AITOPUTM», KACIIOJIHUTEIIB), KCUCTEMA KOMAaH I UCIIOJHUTEILS»;
° OCHOBHBIE QITOPUTMUYECKUE  CTPYKTYPBHI: CIIEIOBAHUE, BETBICHUE, [IUKJI;
L peann3aIio OCHOBHBIX AITOPUTMUYECKUX CTPYKTYP B BBIOPAHHOM SI3BIKE TIPOTPAMMHUPOBAHHUSL.

VYyamuecs 10JKHBI yMETD:

° COCTABIISAITh AJITOPUTMBI JIJIs1 pEILICHHsI TPOCTHIX 337a4 B CJIOBECHOH (opMe, Ha alTOPUTMHUYECKOM SI3bIKE U Ha BEIOPAHHOM SI3bIKE
IIPOrpaMMHPOBAHMS;

° BBIIIOJIHATH TPACCUPOBKY AJITOPUTMA;

° [IPOrpaMMHPOBATh  HECJIOXKHbIE JIMHEWHBbIC, pA3BETBISIOIIMECS M LUKIMYECKUE QJITOPUTMbI Ha BBIOPAHHOM  SI3BIKE

nporpamMmupoBanus. Pasznen 3. Anaan3 1anHbix Ha Python (8 4) Yuamuecs no1xHbI 3HaTh:

[ IIOHATHA  «MOICIIB», «I/IH(l)OpMaIII/IOHHaE[ MOACIIB», «MaréMaTH4dYCCKass  MOICIIbY, «IaHHBIC»,
«CTaTUCTHKA), «oImnucarciabHas CTaTUCTHUKA,
® OTallbl p83p8.6OTKI/I 1 UCCIICAOBAHUA KOMHLIOTepHOfI MaTeMaTU4eCKOM MOACIIHN.

VYyamuecs 107KHBI yMETB:
° peann30BbIBaTh BBIUMCJICHUS] ONMCATEIbHON CTATUCTHKHY;

[ CTPOUTH U UCCIIECAOBATH MPOCTHIC KOMIIBIOTCPHLBIC I/IH(bOpMaIII/IOHHI)IC MOICIIN.

«OOJIBIIME  JTAHHEICY,

Pa3nes 4. BBenenne B MalinHHOe 00y4eHHe HA

Python (10 u)
anmnec;l JOJDDKHBI 3HATh:

[ ] KJ'IaCCI/I(I)I/IKaI_II/IIO MCTOA0B MAallTMHHOI'O 06y‘-ICHI/ISI; ® OCHOBHBIC aJIT'OPUTMBI 06y‘-IeHI/ISI C YYHUTCJICM .
annmec;f JOJKHBI YMCTh: @ CO31aBaTh PETPECCUOHHBIC MOCIIH,

® BBIIIOJIHATH IIPOTHO3HUPOBAHUE.
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Conep:xxanue Kypca

B »roM pa3zgpene COJICPKUTCS TEMATUYECKOE TUIAHUPOBAHUE U TIEPEUCHb TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS MPOrpaMMbl (UTOTOB
W3YYCHHSI OT/ICTBHBIX TEM), PACCYMTAHHBIC HA PACITUPECHHBIN YUeOHBIH I1aH.

[TepBoii TOMOTHUTENHHON MENBI0 H3YYSHUS PACITUPEHHOTO Kypca SBIISETCS JOCTHKEHHE OOJBITUHCTBOM YYAITUXCS MOBHIIIEHHOTO (TIPOAYKTUBHOTO)
YPOBHSI OCBOCHHSI y4eOHOTO Marepuaia. YUeOHUKH ypOBHA Il 7—9 Ki1accoB 0OeCneYrBalOT HEOOXOIUMBIN JUIsl 3TOr0 YYEOHBIH M JTUJTAKTHUYECKHUI
Matepuail.

Bropoit JIOTIOJTHATEIPHON  IIEJIBI0 M3yUYEHUs PACIIMPEHHOTO Kypca SIBJISICTCS IMOATOTOBKA yUYaIMXCs K OJIMMITHAIaM, KOHKypcaM B 00JacTH
aHaIM3a JaHHBIX U MAIIMHHOTO OOYYEHHS.

JlononHuTenpHOE YyuyeOHOE BpeMsl B pacUIMPEHHOM BapHaHTE Kypca B OCHOBHOM OTAAeTCs IpakThueckou padorte. [Ipu pacmmpeHHOM BapHuaHTe
ydeOHoro mniaaHa Ooblias 4acTh (WM Bce) 3aaHUil MOXKET BBIMOIHATHCS BO BPEMsI YPOKOB IO/ PYKOBOJCTBOM yuuTess. Ha ycMoTpeHue yduuTens
KOJMYECTBO YacOB, OTBEICHHBIX HAa OCBOCHHE OTAENBHBIX TEM U TMPOBEIECHUE MPOEKTHBIX 3aHSATHI, MOXET ObITh YBEIWYEHO B 3aBUCHMOCTH OT
BO3MOXXHOCTEH M UHTEPECOB 00yYaOIIUXCS.

Pa3nuune 6a30Boro ypoBHs OT yriyOJIeHHOTO Kypca MPOSBIISETCS B CTETIEHH TTTyOWHBI M KAYECTBA OCBOCHHUS TEOPETUYECKOTO MaTepraia i OMyuYeHHBIX

MPaKTUICCKHUX HABBIKOB.

TemaTuueckoe niiannpoBanue /-8, 9 kiaccol
Ne Tema

KoaunuyectBo
qacoB 9

KoaunuectBo
gacoB 7,8

BBenenue B MCKYCCTBEHHBIN HHTEJIEKT
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BBenenue B MICKyCCTBEHHbIN
UHTEJUIEKT

Ponb nekyccTBeHHOTO
MHTEJUIEKTA B )KU3HU YEII0BEKA:
9TUKA U PEryJIUpOBAHUU

Hroro no pasaeny

OcHOBBI IPOrpaMMHUPOBAHUS HA

Python

AJITOPUTMBI U KCTIOJTHUTEIIH.
Crioco0pl 3an1cH aJITOPUTMOB

OOmme cBeneHUS O  SI3BIKE
nporpammupoBanus Python

OpraHmaum{ BBOJla U BEIBO1a
JaHHBIX

AJ'Il"OpI/ITMI/ILIeCKaSI KOHCTPYKIUA
«CIICJOBAHHEC»

[TporpammMupoBaHre TUHEUHBIX
QITOPUTMOB

Anropur™Mudeckas KOHCTPYKIIHS
«BETBIICHHE)

ITonnast popma BeTBICHUS
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10 IIporpammupoBanue - /.
Pa3BETBISAIOLIMXCS AITOPUTMOB.
VYcnoBHBIM onepatop
11 | ITpocTsie U cOCTaBHBIE YCIOBUS 1 2
12 | AnroputMuueckasi KOHCTPYKLIHUS 1 2
«TIOBTOPEHUEY.
[IporpammupoBanue LMKIOB C
3aJJaHHBIM YCIIOBUEM
MIPOJOJIKEHHS paOOTHI
13 I 1 2
pOrpaMMHUpPOBAHUE LIUKIIOB C
3a/IaHHBIM YMCJIOM IOBTOPEHUI
14 IIpoext «PaznuuHble BapuaHTHI 1 2
IIPOrpaMMHPOBAHUS
LUKJINYECKOTO aITOPUTMAay
15 IIpoext «Hauana 1 2
MIPOrpaMMHPOBAHUS
HToro no pazneny 13 22
AHaJm3 1aHHBIX Ha Python
16 Hayxa o nannbix. CTpyKTypbl 1 1
JAHHBIX
17 | Pabora co ciuckamu Python 1 1
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18 | Bu6muorexn Python. buGnoreka 1 1
Pandas
19 | CrpykTypsl nanHbIX B Pandas 1 1
20 | Ctpykrypa nanubix Dataframe 1 1
21 | Basoswie orepary ¢ Habopamu 1 1
JTAHHBIX
22 | OnucatenbHas CTaTUCTUKA 1 1
23 | Buzyanu3zanus JaHHBIX 1 1
24 [Ipoext «MccnenoBanue 1 2
JaHHbIX». YacTh 1
25 [Ipoext «MccnenoBanue 1 2
JTaHHBIX». YacTp 2
26 | IIpoekt «Python ans Data 1 2
Science» (O6001EeHNE 1
CHCTEMaTH3aIHs OCHOBHBIX
MOHATHI TEMBI)
Hroro no pazneny 11 14
BBenenue B MammHHoe 00y4yeHue Ha Python
27 | Monstne u BH/TbI MAITUHHOTO 1 1
oOy4JeHus
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28 | Amamms u BU3YalIH3alUsl JaHHBIX 1 1
Ha Python (moBTopenue)
bubnuoTrexu MalmmMHHOTO 1
29 1
oOy4JeHus
30 | JIuneitnas perpeccus 1 2
31 | HenuHeliHbIE 3aBHCUMOCTH 1 2
32 Knaccudukanus. Jloructuueckas 1 1
perpeccust
33 Knaccudukanus. Jloructuueckas 1 1
perpeccust
34 | lepeBbs pemennii. Yacts 1 1 2
35 | lepeBbs pemenuii. Yacts 2 1 2
36 [Ipoekt «Pemenue 3anaun 1 3
KI1accu(UKaum»)
Hroro no pazneny 10 16
UTOrO 36 >4

OpranuzanoHHO-NeJaroruyecKue yCJ0OBUS peajin3auuu Kypca
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Jlist peanu3anyu Kypca Ha OCHOBE MPOrpaMMbl HEOOXOAMMO HATUYHE CIAEAYIONINX KOMIIOHEHTOB:

° KOMIIbIOTEpHOE pabouee MECTO yuuTes, noakiatoueHHoe k cetu Murepuer (Wi-Fi nnmm o
KabeIo),
° MIPOEKIIMOHHOE 000PYI0BAaHHUE HIIM MHTEPAKTUBHAS JOCKA C BO3MOXHOCTBIO IEMOHCTPAIIMH TPE3CHTAIIHIA;
° KOMIIBIOTEPHI MM HOYTOYKH, PacIoIOKEHHBIC B KOMITBFOTEPHOM KJIacCe, TJIe KaKIbIH YUeHUK paboTaeT ¢ yCTPOUCTBOM JIMOO

WHIUBUAYAITBHO, THOO B IMapax;
° KOMITBIOTEPBI HJIM HOYTOYKH KaK yYaIluXcs, TaK M yYUTENs JOJKHBI ObITh Ha onepaiioHHbix cuctemax Windows/MacOS;

® THUIIOBOC IIPOI'PaMMHOC 06ecnequHe, IMPUMCHACMOC O6H_[606paSOBaTeJIBHLIMI/I OopraHu3alusMU, BKIIOYad MOporpaMmmy JId

paboThI ¢ anmekTpoHHBIME Ta0uamMu MS Excel;

° UHTErprpoBaHHas cpena paspadorku (IDE) mist si3pika nporpamMmuposanust Python;
° Jupyter Notebooks — cpena paspabotku, mist 3amycka ¢aitio u3 marepuanoB YMK ¢ xommbpiorepa Wi u3 00Ja4HOTO
XpaHWJIHIIA.

Texuunueckue TpedoBanud k [10

K nnu HoyTOYK Ha 6a3e OC Windows, MacOS

Cucremnsie TpeboBanus MacOS
CuctemHble TpeOOBaHUS

Windows
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e  OmnepannoHHAs CHCTEMa
Windows 7 iy Bbliie

e [IIpomeccop Intel® Core Duo
WA aHAJIOTUIHBIHN ¢ 9aCTOTOM
1,5 I'T'u unu BoIie

® 2/4 T'b omepaTHBHOIl mamsaTu
IUTA CUCTEM TIOJ yIIpaBICHUEM
32/64-6utHoit Windows

e OmnepannoHHas
cHcTeMa
MacOS X 10.10 unu BeliIe

e [Ipoueccop
Intel® Core Duo wm
aHAJOTUYHBIN C 4aCTOTOM

1,5 I'Tu niu Bele
e 15 I'b

ONEPaTUBHOMN naMsATu -
Ipomeccop Intel® Core Duo

WJIY aHAJIOTUYHBIN C YaCTOTOM

1,5 I'Tu unu BoIIIE
e 15 I'b

ONEepaTUBHOMN MaMATH

e Paspemrenue sxpana 1024x768 nnu Gompmie
e Hanuuue MHTEpHET-COCIUHECHUS

e Heo0X0aMMO HCIIONBb30BaTh aKTyajlbHBIE BEPCHH OIHOTO W3
cnenyromux opaysepos: Edge, Chrome, Safari, Firefox, Opera

DopMbI aTTECTALMHU

Bce pasaciibl OpCAIoIararoT BBIIIOJIHCHUC W 3alllUTy IIPOCKTOB. HpOCKTLI 0 CBOEM IUAAKTHUYECKOMH CYHIHOCTH HAIICJICHbI Ha q)OpMI/IpOBaHI/IC
CHOCO6HOCTCI>1, MMO3BOJIAIOIINX B(I)(I)CKTI/IBHO JIENCTBOBaTh B pCaHBHOﬁ JKM3HEHHOM CUTyalu. 06.1132[2[51 HMHU, ydallquecsa MOTyT aJallTUPOBATHBCA K

HU3MCHAIOMUMCH YCIOBHUAM, OPUCHTUPOBATHCA B p33H006pa3HBIX CUTyalluidXx, pa60TaTB B KOMaHZEC.
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[Ipu pabote Hag TMPOEKTOM TMOSIBJISCTCS HCKIIOYUTEIBbHAS BO3MOXHOCTH (DOPMHUPOBAHUS y YYAIIUXCS KOMIETCHTHOCTH pa3pelieHHsl MpodiiemM
(TTOCKOMBKY 00s3aTENLHBIM YCIIOBHEM pEalU3allid METOJa MPOSKTOB B IIMKOJIC SBISETCS PEIICHUE YYalUMCS COOCTBEHHBIX MPOOJIEM CpeiCTBaMHU
MPOEKTa), a TAKIKE OCBOCHUE CIIOCOOOB JICATEIHLHOCTH, COCTABIISIFOIIMX KOMMYHUKATHBHYIO U HHPOPMAITMOHHYIO KOMIIETCHTHOCTH.

Kaxxnip1it mpoekT npemnonaraet nojiydeHue Kakoroindo npoaykra. B nmpemiaraeMpix mpoekTax 3TO MPOrpaMMHBIN IPOAYKT, PEIIAIOIIANA Ty UM UHYIO
3amauy. Ha BbIlOIHEHUE MPOEKTa MpeyiaraeTcs 0a30Bo€ KOJIMYECTBO YACOB, OJHAKO 110 YCMOTPEHUIO YUHUTEIIS, a TAaKXKE B 3aBUCUMOCTH OT YMEHUH U
WHTEpeca yYCHUKOB K TEME KOJIMYECTBO YaCOB MOKET OBITh YBeIHM4eHO. KOHKpeTHbIC PEKOMEH IAIINY IaHbI B MaTepHaliaX MPOCKTHBIX 3aHSATHIA.

Taxue mpoektsl kak «MccnenoBanue nanubix», «Python ans Data Sciencey, «Pemenue 3agaun kiaccudukaium Ha yriryoJIeHHOM YPOBHE SIBISIOTCS
MEKIPEIMETHBIMU, B OTIIMYUE OT MOHOIPOEKTOB, YACTUYHO BBINOJHSIIOTCS BO BHEYPOUHOE BPEMS U MOJ PYKOBOJICTBOM HECKOJIBKHX CIEIUAIMCTOB B
Pa3IMYHBIX 00JIACTsAX 3HAHUS. Takue MPOeKTHl TPEeOYIOT OYeHb KBATM(UIIMPOBAHHON KOOPAWHAIIMUA CO CTOPOHBI CIISIIHAIMCTOB M CIAXKEHHOU paboThI
MHOTHX TBOPYECKHUX TpyMil. MexXnpeaIMeTHbIe MPOEKTh MOTYT ObITh KaK HEOONBIINMH, 3aTPArvBAIOIIMMU JIBA-TPH IIPEeaMETa, TaK U HAMPABICHHBIMU

Ha pCIICHUC JOCTATOYHO CIOKHBIX HpO6J'IeM, Tpe6YIOH_II/IX COI[@p)K&TGJ'IBHOﬁ HHTCIrpallul MHOT'UX o0yacTel 3HaHUS.
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. Acranenko [Tonmuna KOpbeBHa

. AcraneakoBa Auna HukosmaeBua

. bakues Erop Cepreesuu

. batny Urops FOpbeBuu

. I'pymiko Codust [TaBnoBHa

. KoxxaxmeroBa Kapuna MaparoBHa

. Kpebep Menet JKanaroBuu

© 00 ~N oo o B~ o w N

. MakumoBa Camupa JKymakaHOBHa

10. Munbnenbeprep Mupa BragumupoBHa

11.TTpuxoapko Anekcelr AHaTOILEBUY
12. Tatuna Anus YKacynaHoBHa

13. Tatuna luna CepkoBHa

14. XamxumyparoB Casa EpmexoBuy

15.Yepnory6oBa Anacracusi CepreeBHa

. AcranenkoBa Baneatuna Hukonaesaa

9 kmacc
9 kmacc
9 kmacc
9 kmacc
9 kmacc
9 kmacc
9 kmacc
9 xiacc
9 xiacc
9 kacc
9 xiacc
9 xiacc
9 xiacc
9 xiacc

9 kiacc

«CKyCCTBEHHBIN HHTEIUIEKT

Crucok obyuyarommuxcs (1 gac)
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