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IHosicHUTEIbHAA 3aIIHCKA

[Iporpamma kypca «VICKyCCTBEHHBIM HWHTEIUIEKT» COCTaBlieHa 1 8—9
KJaccoB B cooTBeTcTBUU ¢ TpeboBanusimu PI'OC  ocHOBHOro oOwIEro
o0pa3oBaHMsl, C YYETOM IPEEMCTBEHHOCTH IPOrpaMM HauyaibHOI'O, OCHOBHOTO U
cpenHero oOuiero oOpazoBaHus. IIporpamma mpenHazHadeHa JUIsl IPOAOKEHUS
oOydeHHus: OCHOBaM HCKYCCTBEHHOTO WHTEJUIEKTa W OpPHUEHTHPOBAaHA Ha aHAIU3
JAHHBIX, BBEJACHHUE B MAaIIMHHOE OOydYeHHWE Ha YIIyOJIEHHOM YypoOBHE. 3a
NOCJIEHUE JECATWIETUS BO MHOIMX OOJACTAX HAayKH W HHIYCTPHHM CTajH
HaKaIlJIMBaThCsl OOJbIIME OOBEMBI JAHHBIX, a TAKXKE CTaJIM Pa3BUBATHCA METO[bI
MaIIMHHOTO OOy4YeHUs, MO3BOJSIOLUIME W3BJICKaTh M3 3TUX JAHHBIX 3HAHUS U
YKOHOMHYECKYIO MOJIb3Y.

EnunbiM  copepxaHueM KypcoB 0a30BOr0 M yriIyOJIEHHOTO YpOBHEH
SBJIAIOTCSL OCHOBBI IporpamMmmMupoBanus Ha Python, ananu3 nanneix Ha Python. Jlns
yrayOJE€HHOTO YpPOBHS MNPOrpaMMOM MPEAYCMOTPEHO BBEACHUE B MAaIIUHHOE
oOyuenue Ha Python. OcHoBomomararomield TeMO# SBISETCS BBEICHHE B
nporpammupoBanue Ha Python. ChopmupoBaHHble y yyanuxcs 3HaHUS U YMEHUS
B oOjacTu nporpamMMupoBanusi Ha Python OynyT B JnanbHeieM HCHOJIb30BaHbI
IpU U3YyYEHUHU aHAIM3a JIaHHBIX HA CTYNEHH OCHOBHOI'O 0OIIero oOpa3oBaHMs U
MAaIIMHHOTO O0Y4YeHHS Ha CTYIIEHU cpeaHero odmiero oopasoBanus. Data Science
— OJlHA M3 CaMbIX MPOTPECCUBHBIX OOJACTEl B MPOrpaMMHPOBAHUU CETOMAHS, a
Python — camplii ONyNSIpHBIA B PacPOCTPAHEHHBIN S3BIK, MCIIOJIB3YEMbIH ISt
aHalM3a JNaHHbIX. He yauBUTENbHO, YTO JABE 3TU O0JIACTM 3HAHUNA AKTHUBHO
U3Y4aroTCsd W TPUMEHSIOTCA CHEHHAIMCTAMU JUIsl TOCTPOEHUS IPEAMKTUBHBIX
Mojesel, Buzyaln3auuu M padoThl ¢ JaHHbIMH. Kypc Mo3BONMT yyarmmmcs
OCBOUTH OCHOBHBIE HHCTPYMEHTHI pa0OThl U MPUCTYNUTH K MOCTPOSCHUIO MOJIENeH
U paboTe ¢ JaHHbIMU. B X01e ocBoeHUs y4eOHOro Marepuana Kypca y ydamuxcs
dbopmMupyeTCsl yCTOMUMBBIN UHTEPEC K M3YUCHHUIO TAaHHOW TEMBbI M 3aKJaJbIBACTCS
0aza I MPOAOJDKEHMS] M3YUYEHHUsI METOJIOB MAIIMHHOTO OOyYeHMsI Ha CTYIEHU
cpeaHero ooiero oopa3oBaHus.

[TIporpamMma pa3paboTaHa B COOTBETCTBHUM C OJHMM M3 JAUJAKTUYECKUX
OPUHIMIOB — TPUHIMUIOM MpeeMCTBeHHOCTH. ConepxaHue MporpamMMbl
HAXOJIUTCS B TECHOM CBSI3U C MaTEpHUAJIOM JIJIsl HAYaJIbHOTO 001ero oopa3oBaHus,
a TaKXke SBISETCS HEOOXOIMMBIM JJIS TMOCJHEAYIOIIEro W3Y4YeHUs Ha CTYNEeHH
cpenHero obuiero oopazoBanus. ITo — JUMHUS sA3bIKa IporpaMMmupoBanus Python,
OCBOCHHME KOTOPOIO HAYMHAETCS B OCHOBHOW IIIKOJIE, M CKBO3Has JIMHUSA
MAIIMHHOTO O0YYeHHs, OCBOGHHE KOTOPOTO HAYMHAETCS Ha IPOIEIEBTUYECKOM
YPOBHE B HAyaJbHOM M OCHOBHOM IIKOJIE W IPOJOJDKAETCA Jajlee B CpeaHen
LIKOJIE.



K 3aBepuieHuto oOydeHus MO IporpamMMme ydalivecs IOJDKHbI IOHUMAaTh
aKTyaJIbHOCTh aHaju3a JaHHBIX, €0 OCHOBHBIE OOJACTH NMPUMEHEHHS] U METOMbI
peanuzanuu. [Iporpamma mpenmnonaraeT, 4to y ydamuxcs Oyner copMHpOBaHO
[EJIOCTHOE TMpEACTaBICHUE 00 aHanM3e MaHHBIX, pealu3allid METOJOB aHaln3a
TaHHBIX Ha s3b1ke Python, ero chepax nmpumenenws.

JlanHbIi Kypc onupaercs Ha (yHIaMEeHTaIbHbIC JUIAKTHUECKUE MTPUHIIMIIEI,
TaKue KaK IPAKTUKO-OPUEHTHUPOBAHHOCTb, HAYYHOCTb W  JIOCTYIHOCTD,
LEJIOCTHOCTh U HENPEPBIBHOCTh, a TAKKE MHHOBAMOHHBIE METOABI MPOOJIEMHO-
pPa3BUBAIOIIETO M  CMEMIAHHOTO OOydYeHHs, MPOTPaAaMMHO-TIPOEKTHOTO U
HCCIIE0BATENIBCKOTO MTOAX0I0B. B KOHIIE Ka)XA0ro ypoKa IPUCYTCTBYIOT BOIIPOCHI
U 3aJlJaHusl, MHOTHE U3 KOTOPBIX OPUEHTUPOBAHBI Ha KOJJIEKTUBHOE OOCYXKICHHE,
JUCKYCCHUH, BBIPAOOTKY KOJIJIEKTUBHOTO MHEHHMSL.

Ocoboe MecTo B peanu3allMd OpOrpaMMbl OTBOJUTCS BHJCOJIECKLIUSM,
OHJIaliH-pecypcaM, TpeHakepaM. Bce 3To co3maer HEoOXOOWMBIE YCIIOBUSA IS
(GOopMHpPOBaHUS CaMOCTOSITENIBHOCTH B IJIAHUPOBAHUM Y4€OHOM AESTENbHOCTH, B
OpraHu3aluy y4eOHOro COTPYJHUYECTBA, B PACHPECIICHUN POJIeil Npu pelieHuu
yueOHbIX 3amad u mpobineMm. HeoTbemsemMoil 4acTbi0 HpPOrpaMMbl  SIBISETCS
IPOEKTHAas AESITeIbHOCTh O0yYarOLIUXCS.

W3yyeHue pa3ianyHbIX acleKTOB aHaJIW3a JAaHHBIX MO3BOJUT CHOPMHUPOBATH
y ydalluxcs CIOCOOHOCTh K aHAIUTUYECKOW M MPOTHOCTUYECKOM NESITEIbHOCTH.
[louck oTBEeTOB Ha MpPOOJEMHBIE BOIPOCHI, pELIEHUE NPOOJIEMHBIX H
MCCIIE0BATEIbCKUX 3aaHUM, NHTETPUPOBAHHBIX B COJIEPYKAHUE, HAIPABIICHO HA
dbopMUpOBaHHE Yy Yy4YalIUXCAd LEJIOCTHOTO CHUCTEMHOTO MBIIIJIEHUS, KOTOpPOE
MO3BOJINT UM OLIEHUTh C(HOPMHUPOBAHHBIA KPYr MOCTOSHHBIX HWHTEPECOB M
OCYULIECTBUTh OCO3HAHHBIM BBIOOp JanbHEWIIEe 0O0pa30BaTENbHONW TPAECKTOPUHU U
pO(EeCCUOHATEHOTO CaMOOTIPEEIICHHUS.

ens m 3amaum Kypca. I'maBHas menb Kypca — JaTh ydaluumcs 0a3oBoe
NpeacTaBlieHre 00 aHanu3e JAaHHBIX U peaju3allii OCHOBHBIX METOJIOB aHajIu3a
JAHHBIX ¥ MAIIUHHOTO OO0y4YeHuss Ha s3bike Python, mo3HakoMUTh ¢
TEPMHUHOJIOTUEN MCKYCCTBEHHOTO MHTEJUIEKTA M HAYYHUTh IPUMEHATH HEKOTOPBIE
U3 €r0 METOJO0B ISl PEIICHUS IPAKTUYECKUX 3a1a4.

LeneBas ayautopus Kypca. Yuamuecs 8—9 kinaccoB o01ieo0pa3zoBaTeIbHbIX
LIKOJI.

MecTto kypca «lVcKycCTBEeHHBI HMHTEIUIEKT» B Y4YeOHOM IUIaHE. YPOKH
Kypca «VICKyCCTBEHHBIH MHTEIEKT» MOTYT NpoBOAWThCA B 8 M 9 Kiaccax B
KayeCTBE BHEYPOUHOH JIEATEIHHOCTH (BO3MOXKHBIE (DOPMBI: (PaKyIbTaTHB, KPYKOK
U Ipoyee).

IleHHOCTHBIC OPHEHTHPBI COAEPKAHUA M PeaIu3alui POrpaMMBbI



CopnepkaHue  mporpaMMbl  HOCHT — MEXIUCLUIUIMHAPHBIA  XapakTep.
EcTecTBeHHBIM 00pa3oM BBIMJISAUT €r0 BO3MOXKHASI HHTETPALUsl C JACHUUIIIMHAMUA
npeaMeTHol obmactu «Matematuka U nH(pOpMaTuka». Pa3BUTHE JTOrMYECKOTo U
QITOPUTMHYECKOTO  MBIIUIEHUS, OCYUIECTBISIEMOE Ha YpPOKax MO 3THUM
JTUCIUIUTMHAM, CITYKUT 3a7a4e (opMHUpOBaHUS HEOOXOAUMON OCHOBBI, HA KOTOPOi
B JajpHEiIIeM OyJeT OCYIIECTBJIEH IepexoJ K MallMHHOMY OOyYeHHIO Ha
CTYIIEHHU CPEAHEr0 0011ero o0pa3oBaHMUsl.

Uepe3s UCHOJNB30BaHUE PA3IMYHBIX J1aTaceTOB W aHAIU3  JAHHBIX
CUHTE3UPYIOTCS 3HAHHUS W YMEHHSA Yy4alluxcs, IOJyYeHHbIE MMH Ha YpOKax
reorpauu, GU3NKU, OMOJOTUU U APYTHX.

HeoTbemiieMoOll 4acTbl0 IPOrpamMMbl SBISIETCS peaju3alMs MPOEKTHOTO
MeToja oOydeHus. [IporpamMmoil MmpenycMOTPEHO BBIOJHEHUE TaKUX MPOEKTOB
Kak «CTaTUCTHYECKHMI METOJ aHalW3a JaHHbIX», «Pa3nuyHble BapUAHTHI
IPOrpaMMUPOBAHMS LIMKIMYECKOT0 anroputMay, «Havana nporpaMmmupoBaHus Ha
Python». IIpoekTsl mO CBOEl JUAAKTUYECKOM CYIIHOCTH HalEleHbl Ha
dbopmupoBaHue CHOCOOHOCTEM, MO3BOAOMMX 3G(PEKTUBHO JEHCTBOBaThH B
peanbHOM )KU3HEHHOM cuTyauuu. O0naaas UMM, ydaliiecss MOryT afanTHPOBATHCS
K M3MEHSIOUIMMCS YCIIOBUSIM, OPUEHTHPOBAThCS B Pa3HOOOPA3HBIX CHUTYaLUsX,
paboTaTh B KOMaH]IE.

[Tpu pabGoTe Haa NPOEKTOM MOSBISETCS HCKIIOYUTENbHAs BO3MOXKHOCTb
(bopMHpOBaHUS Y yYalIUXCd KOMIETEHTHOCTH pa3pelieHus NpoosieM (MOCKOIbKY
00s3aTENbHBIM YCIOBHEM peaju3allid METOAa NPOEKTOB B IIKOJE SBISETCA
pellieHre ydJaluMcsi COOCTBEHHBIX MpPOOJieM CpEeACTBAMU IMPOEKTa), a TaKxkKe
OCBOEHHE CIOCOOOB JESATENBHOCTH, COCTABIISIOIMIUX KOMMYHUKATHBHYIO U
MH(POPMAIMOHHYIO KOMIIETEHTHOCTH.

Ilnanupyemble pe3yJibTaThbl 0CBOEHHUS YUeOHOI0 Kypca

®I'OC  ycraHaBiauBaeT  TpeOOBaHUS K  pe3yslbTaraM  OCBOCHMS
oOy4JarolmMMHUCs OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl CpEeIHEro OOIIero
oOpa3oBaHMsI: JIMYHOCTHBIM pe3ylbTaTaM; METallpeIMETHbIM pe3yJbTaTaM;
IPEIMETHBIM pPe3yJIbTaTaM.



JINYHOCTHBIE PE3yJIbTATHI
JINYHOCTHBIE pe3yNbTaThl, 00ECIIEUHNBAIOIIME AANTALNI0 00Y4aromEerocs K
M3MEHSIOIIMMCS YCIIOBUSM COLMAIIBHOMN U IPUPOJAHOMN CPEIbL:

e YMEHME paCIO3HAaBAThb KOHKPETHBIE IPUMEPBI MOHATUA  IIO
XapaKkTEepHbIM MPU3HAKaM, BBINOJHATH OIEpPALlMd B COOTBETCTBUU C
OIIPENEIICHUEM U IPOCTEUILIMMU CBOUCTBAMHU

® [IOHATHUA, KOHKPETU3UPOBATH IIOHATHE IIPUMEPAMH, WCIOJIB30BAThH
IIOHATHE U €r0 CBOMCTBA IIPU PELICHUU 3a/1a4, a TAKXKE ONEPUPOBATh
TEPMHHAMH U MPEACTABICHUSIMHI B 00J1aCTH KOHIIETIIIUKA YCTOMYHUBOTO
pa3sBUTHSA

Pasnenbl:  «BBeneHHe B UCKYCCTBEHHBIM — HMHTEIUIEKT», «OCHOBBI
nporpammupoBanus Ha Python», «Ananmu3 pannbsix Ha Python», «BBenenue B
MalmuHHOe 00yuyeHue Ha Pythony»

L[GHHOCTI/I HAayY4YHOT'O ITO3HAHMUA:

® OBJIAJACHHUC OCHOBHBIMH HaBBIKAMH HCCHGHOB&TGHBCKOﬁ

® JICATCIIbBHOCTH, YCTAHOBKa Ha OCMBICICHHUC OIIbITA, H&6J’IIOI[CHPII>1,
IMOCTYIIKOB H CTPEMIICHUC COBCPIICHCTBOBATL IIYTH HOOCTHUIKCHUA
HWHAWBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 6J1ar0n0nqu[

Paznensr «AHanu3 naHHbIX Ha Pythony», «BBenenue B mamumHHOe 00ydeHHE
Ha Pythony»

MeramnpeaMeTHbIe Pe3yIbTaThI

YMeHHne caMOCTOSITENIbHO TUTAHMPOBATh MYTH JOCTIDKCHHS 1€, B TOM
YHUCJIe abTEPHATUBHBIC, OCO3HAHHO BhIOMpaTh Hanbosee dPGEeKTUBHBIE CIIOCOOBI
perieHus y4eOHBIX U MO3HaBaTEIbHBIX 3a/1a4.

[IpoexkTHbIC 3a1aHUA

YMeHue OIleHWBaTh MPaBUIBLHOCTh BBIMOJTHEHUS y4eOHOW  3ajauu,
COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS.

Paznen «Ananu3 nanubix Ha Pythony

YMeHue omnpeaensTh TOHSATHS, CO37aBaTb OOOOIIEHWS, YCTaHABIMBATH
aHAJIOTUH, KJIACCHU(PUITMPOBATh, YCTAHABINBATH MPUUYUHHO- CJICJICTBEHHBIE CBSI3H,
CTPOUTH  JIOTHYECKHE  PACCYXKIEHHUS,  YMO3aKIiO4deHus  (MHAYKTHUBHEIC,
JeAYKTUBHBIE W TIO aHAJIOTHH) M JeNaTh BBIBOJBI. Pa3nen «AHanmu3 NaHHBIX Ha
Python»

YMeHue co3gaBaTh, NMPUMEHATh W TMPEOOPa30BBIBATH 3HAKW M CHUMBOJIBI,
MOJICJIA U CXEMBI JJIsl pEIIeHUs] y4eOHBIX U TT03HABATEbHBIX 3a/1a4.



Paznen «Ananuz ganubeix Ha Python»

dopMHUpOBaHUE U PaA3BUTHE KOMIIETEHTHOCTH B OOJACTHU HCMOJIb30BAHUS
KT (MKT-komneTeHIum).

Paznen «Ananus nanneix Ha Pythony

IIpenmeTHbIe pe3yabpTaThI

®opmupoBanue MHOOPMALMOHHOW M AITOPUTMUYECKOM  KYJIBTYpHI,
dbopMHpoBaHUE MPEACTABICHUS O KOMIBIOTEPE KaK YHUBEPCATILHOM YCTPONCTBE
00paboTKu MHPOPMAIUH, Pa3BUTHE OCHOBHBIX HAaBBIKOB U YMEHUIN HUCIIOJIb30BAHUS
KOMITBIOTEPHBIX YCTPOUCTB.

Paznensl: «OcHOBBI nporpammupoBanusi Ha Python», «AHanu3 JaHHBIX Ha
Pythony.

dopMupoBaHUE TMPEACTABICHHUS OO0 OCHOBHBIX HM3yYae€MbIX TMOHITHIX
(uH(pOpMAaIIHS, aNTOPUTM, MOJIETh) U UX CBONCTBAX.

Paznenst «OcHOBBI nporpammupoBanus Ha Python», «AHanu3 gaHHBIX Ha
Python», «BBenenue B mamunnoe oOyuenue Ha Pythony

Pa3BuTHe  anropuTMMYECKOro - MBIIUICHHS,  HEOOXOAMMOTO IS
po(eCcCUOHANBHON JEATETbHOCTH B COBPEMEHHOM OOLIECTBE; pa3BUTUE YMEHUU
COCTABUTh M 3aIUCATh AITOPUTM JIJIi KOHKPETHOTO MCHOJHUTENS; (POpMHUPOBAHUE
3HAHUM 00 aJIrOPUTMUYECKUX KOHCTPYKUHUAX, JIOTHUYECKHX 3HAYEHUAX H
olepanusx; 3HaKOMCTBO C OJHUM M3 SI3BIKOB IPOTPAaMMHUPOBAHUS U OCHOBHBIMU
AJITOPUTMUYECKAMU CTPYKTYPaMU — JIMHEWHOW, YCIIOBHOM U LIUKJINYECKOM.

Pa3nensl «AHanu3 nanHbix Ha Pythony, «OCHOBBI MallTMHHOTO OOYUYEHUS»

®opMupoBaHue  yMeHUH  QopMalu3alMM U CTPYKTYPHUPOBaHUSA
uHbOpMaIlui, YMEHHSI BBIOUpATh CIOCOO MPECTaBICHUS JAHHBIX B COOTBETCTBUU
C TMOCTaBJIEHHOM 3ajmayeil (TaOmuIbl, cXeMbl, TpaduKH, AUATPAMMBI) C
UCIOJIb30BAaHUEM COOTBETCTBYIOIIMUX IPOTPAMMHBIX CPEICTB 00OpaOOTKU JaHHBIX.

Paznenbr «OcHoBBI nporpammupoBanust Ha Python», «AHanu3 naHHBIX Ha
Python», «BBenenue B mammnHoe ooy4yenue Ha Python»

dopMupoBaHHE HABBIKOB M YMEHUN O€30MacHOTO W IeJIeco00pa3HOTo
noBeeHusl pu paboTe CKOMIIBIOTEPHBIMU IporpaMMaMu M B cetu MHTepHer,
yMEHHsI cO0JII0JaTh HOPMBbI HHGOPMAITMOHHOM 3TUKH U IIpaBa

Pa3znen «BBeneHre B HCKYCCTBEHHBIN MHTEIIEKTY.



Pa3znen 1. BrejeHnre B HCKYCCTBEHHBIN MHTEIUICKT.

Yyammecss MOJDKHBI 3HATh TOHATHE WH(POPMAIUU, Pa3IUYHEe MEXKITY
MOHATUSIMU «MHOOPMAIIUSD, «TaHHBICY.

Yyammecs 1OJKHBI YMETh:

° MPUBOANTH TMPUMEPHl WH(DOPMAIMOHHBIX TIPOIECCOB B TMPUPOIE,
00I1IeCTBE, TEXHUUYECKUX CHCTEMAaX;

° CTPYKTYPHUPOBaTh WH(GOPMAITUIO, BBIICIATH OCHOBHBIC MOHSTHUS H
B3aMMOCBSI3H MEXTY HUMH.

Pa3nen 2. OcHoBbl porpammupoBanust Ha Python (12 u)

VYuyarnuecs 10JKHBI 3HATh:

° IOHATUS  «AJITOPUTMY, CHUCIIOJIHUTENBY, «CUCTEMAa KOMaHJ
UCIIOJTHUTEIIAY;

° OCHOBHBIE  AJNTOPUTMHYECKHE CTPYKTYPBI: CICTOBAHHUE, BETBJIICHUE,
(KT,

° peann3alrio OCHOBHBIX aJTOPUTMUYECKUX CTPYKTYp B BBIOpAaHHOM

A3bIKE MPOTPAMMUPOBAHUSL.

VYuammecs 101KHbI yMETh:

° COCTAaBJISITh AJITOPUTMBI JIJI PEIICHUS MPOCTHIX 3aJ1a4 B CJIOBECHOU
dbopme, Ha AITOPUTMUYECKOM SI3BIKE U Ha BBIOPAHHOM SI3bIKE TPOTPAMMUPOBAHUS;

° BBITIOJIHATH TPACCUPOBKY aJIrOPUTMA;

° MPOrPaMMUPOBATh HECJIOKHBIC JIMHEWHBIC, Pa3BETBISAIONIAECT U
HUKJINYECKUE AJITOPUTMBI Ha BBIOPAHHOM SI3bIKE MPOrPAMMHUPOBAHUSI.

Pa3nen 3. Ananu3 nannbix Ha Python (8 u)

VYyammecs J0JKHBI 3HATh:

° MIOHATUS «MOJIETIbY, «KMH(POPMAIMOHHAS MOJICTIbY,

«MaTeMaTH4YecKass MOACIIbY, «IaHHBICY», «OOJIbIINE TaHHBIC)», «CTATUCTHUKAY,
«OIHrcaTeIbHas CTAaTUCTUKAY);

° 9TaIbl pa3pabOTKH 1 UCCIICIOBAHUS KOMITBIOTEPHON MaTeMaTHYECKOM
MOJICIIH.

Yuamuecs 10JKHbI YMETh:

° pEAIN30BbIBATh BHIUUCIICHUS ONMKUCATEIbHON CTATUCTUKH;
° CTPOUTh U UCCIEAO0BATh MPOCTHIE KOMIBIOTEPHBIE MH(GOPMAIIMOHHBIE
MOJIEITH.

Pa3nen 4. Beegenue B MamuaHoe o0yuenue Ha Python (10 )

VYuyamuecs J0/KHBI 3HATH:

° KJIaCCU(PUKAITMIO METOJI0B MAIIMHHOTO OOYYCHHS;

° OCHOBHBIC aJITOPUTMBI OOyYEHHSI C yUUTEJEM . Y4Yaluecs TOJKHBI

YMETb:
° CO3/1aBaTh PErPECCUOHHBIE MOJCIIH;



° BBINOJIHATH IPOTHO3UPOBAHHE.
Coaep:xanue Kypca

B 3TOM paszgene coOepKHUTCS TEMaTUYECKOE IJJAHUPOBAHUE W IEPEYEHBb
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOECHHS MPOrPaMMbl (UTOIOB MU3YyYEHHs OTIEIbHBIX
TEM), pacCUMTaHHbIC Ha PACIIUPEHHBINA YUYCOHBIH MIIaH.

[lepBOi TOTIOJIHUTENBHON LIEJIBK0 U3YUYEHHUsI PACIIUPEHHOIO Kypca sIBIIETCS
JOCTHKEHHE OOJIBITMHCTBOM YYalllMXCs MOBBIIMICHHOTO (MPOAYKTHUBHOTO) YPOBHS
OCBOCHMsI y4yeOHOro Marepuana. YueOHuKH YypoBHS I /-9 KiaccoB
o0ecneunBarOT HEOOXOIMMBIH SIS 3TOTO Y4€OHBIM U TUJAKTUYECKUI MaTepHall.

BTopoii [ONOJHUTENBHON LENBI0 U3YYEHUS PACIIMPEHHOTO Kypca SIBISETCS
MOJATOTOBKA y4YalIuXcs K OJIMMIMAAaM, KOHKypcaM B 00JIaCTH aHalu3a JaHHBIX U
MaIlMHHOTO O0Y4EeHUSI.

JlononHuTenbHOE y4yeOHOE BpeMs B pacIIMPEHHOM BapHaHTE Kypca B
OCHOBHOM OTJaeTcs NpakTHueckod pabore. Ilpu pacmimpeHHOM BapuaHTe
yuyeOHOro miaHa OoJjblliasg 4acTh (MM BCE) 3aJaHUMl MOXET BBINOJHSITHCS BO
BpeMsl YPOKOB MOJI pyKOBOACTBOM yuuTelnd. Ha ycMoTpeHue yuurtesns KOJIru4ecTBO
4acoB, OTBEJEHHBIX HAa OCBOEHHE OTIENbHBIX TEM M MPOBEACHUE MNPOEKTHHIX
3aHIATHI, MOXKET ObITh YBEJIMYEHO B 3aBUCUMOCTH OT BO3MOXKHOCTEH M MHTEPECOB
00y4Jarommxcs.

Paznuunie 6a30BOro ypoBHsI OT YIUIyOJIEHHOTO Kypca IpOsIBISIETCS B CTETIEHU
ryOMHbl M KauyecTBa OCBOEHHS TEOPETHYECKOr0 MaTepuaja M IOJTyYeHHbIX
IIPaKTUYECKUX HABBIKOB.



TemaTn4yeckoe IJIAHKPOBAHME

Ne Tema KoauvectBo | O0opynoBaHue
4acoB
BBenenue B MICKyCCTBEHHBIN MHTEIIEKT
1 |BBeneHue B UCKYCCTBEHHBIN MHTEIICKT 2
2  |Poyib HICKyCCTBEHHOTO MHTEIUIEKTA B )KU3HU 5
YEJIOBEKA: ITHKA U PETYJIUPOBAHUU
MToro no pazuemny 4
OcHOBBI IporpamMMupoBanus Ha Python
3 |Aaroputmsl u ucnodHUTEMH. CTIOCOOBI 3aMHCH )
QJITOPUTMOB
4 |(O0uue cBeAeHUS O SA3bIKE MPOrPaMMUPOBAHUS 9
Python
5 |Opranuzanusi BBOJa ¥ BbIBOJA TaHHBIX 2
6 |AnropurmMudeckasi KOHCTPYKIIHUS 2
«CJICIOBAHUE
7 | IlporpaMmmMupoBaHHE JIMHEUHBIX 2
aJITOPUTMOB
8 | AnropuTmMudecKas KOHCTPYKIIHUS 2
«BETBJICHUE)
9 | Ilonnas ¢opma BETBICHUS
10 | [IporpamMmupoBaHu€e pa3BETBIISIIOIINXCS
aJITOPUTMOB. Y CJIOBHBIN OIEpaTop
11 | TTpocThie U COCTaBHBIC YCIOBUS 2
12 AJIFOpI/ITMI/I‘leCKaH KOHCTPYKIMS 2
«moBTOpeHuey. [IporpaMMupoBaHUEITUKIIOB C
3aJIaHHBIM YCIIOBHUEM TPOJIOJKEHUS paOOThI
13 | IIporpamMmmupoBaHre ITUKIIOB C 33/JaHHBIM 2
YHCIJIOM ITOBTOPEHUH
14 | TIpoekT «Pa3znuyHble BApUAHTHI 2 PoboroTexHunyeck
IPOrpaMMHUPOBAHUSI [IUKIINYECKOTO 1€ CUCTEMBI
AIrOpPUTMAaY
15 | ITpoekT «Hauana 2 PoGoToTexHuyeck
IPOrpaMMHUPOBAHUSI 1€ CUCTEMBI
HToro no paszaeny 26
AHau3 naHHbIX Ha Python
16 | Hayka o nannbix. CTpyKTYypbIJaHHBIX
17 | Paborta co criuckamu Python
18 | bubanoreku Python. budmnorekaPandas




19 | Ctpykrypsl nansbIx B Pandas 2
20 | Ctpykrypa nanubix Dataframe 2
21 | bazoBbie onepaliu ¢ HaboOpaMHUIAHHBIX 2
22 | OnucaTenbHas CTaTUCTUKA 2
23 | Busyanuzanus qaHHBIX 2
24 | IIpoekt «MccnenoBanue naHHbIx». Yactp 1 2 PobGoroTrexnuyeck
Y€ CHCTEMBI
25 | IIpoekT «MccnenoBanme qaHHBIX». HacTs 2 2 PoGoroTexnnueck
W€ CUCTEMBI
26 | IIpoext «Python qs Data Science» 2
(O6001IeHre B cucTeMaTH3allus OCHOBHBIX
MIOHATHUI TEMBI)
Hroro mo paszgeny 22
BBenenune B MammHHoOe 00yyeHune Ha Python
27 | IlonsiTHe ¥ BUIBI MAIIMHHOTOO0YyUEHUS 2
28 | Ananu3 u Bu3yanu3anus naHHbix HaPython 2
(moBTOpEHUE)
29 | bubnmoTeku MalIMHHOTO O0Y4YEeHUS 2
30 | JIuneiinas perpeccus 2
31 | HenuHeltHbIe 3aBUCUMOCTH 2
32 | Knaccuduxanms. Jloructuaeckasiperpeccust 2
33 | JlepeBbs peIIeHUH. 2 Pob6oroTexnuyeck
W€ CUCTEMBI
34 | IlpoekT «Pemenue 3agaun 2 PoOoTorexHnyeck
KJIaCCU()UKAITHH € CUCTEMBI
Hroro no pazaeny 16
NUTOIo 68




Opranu3anoHHO-MeIArOrH4ecKme YCJI0BHSA peain3aium Kypca

Jns peanuzanuu Kypca Ha OCHOBE HPOrpaMMbl HEOOXOIUMO HaIU4UE
CJICTYIOIINX KOMITOHEHTOB:

° KOMIIBIOTEPHOE pabouee MECTO YYHTENs, MOIKIIOYCHHOE K CETH
Wureprer (Wi-Fi i mo xabenro),

° NpOEKIMOHHOEe O00OpyAOBaHWE WM HWHTEPAaKTUBHAas JOCKa C
BO3MO>KHOCTBIO IEMOHCTPALIMU MPE3CHTALINH;

° KOMIBIOTEPHl WJIH HOYTOYKH, PACIOJOXKEHHBIE B KOMIBIOTEPHOM
KJlacce, TJie KaXIbI YYEeHUK paboTaeT ¢ YyCTPOWCTBOM JMOO WHAMBHUAYaJILHO,
1160 B Mapax;

° KOMITBIOTEPHI MJIM HOYTOYKHM KaK y4alllUXCs, TaK U YUUTEJNS JTOJKHBI
ObITh Ha oneparoHHbIX cuctemax Windows/MacOS;

° THUIIOBOE POrpaMMHOE o0ecriedeHue, IPUMEHSEMOE
o01reo0pa3oBaTeNbHBIMU OpTraHU3aIUsIMHU, BKJIIOYas IMporpamMmy s padoThl ¢
AJIEKTpOHHBIMU Tabiuiamu MS Excel;

° WHTETPUPOBAHHAS cpena pa3paboTKH (IDE) JUISL SI3bIKA
nporpammupoBanus Python.

@DopMbI aTTECTAIUU

Bce pa3nensl npeanosararoT BBITOJIHEHUE U 3aIIUTY TPOEKTOB. [IpoekTsl o
CBOCH IUIAKTUYECKOW CYIIHOCTH HalleJieHbl Ha (POpMHUpOBaHHE CIOCOOHOCTEM,
MO3BOJISIOMUX A(D(PEKTUBHO NEWCTBOBATh B PEATbHON >KU3HEHHOW CHUTYAaIIHMH.
Obnagast UMM, yyaliuecs MOTYT aJalTHPOBATHCS K HU3MEHSIOLIMMCS YCIIOBUSIM,
OPUEHTHPOBATHCS B pa3HOOOPA3HBIX CUTYAIUSIX, pa00OTaTh B KOMaH/IE.

[Tpu pabGoTe HaA NPOEKTOM MOSBISETCS HCKIIOYUTENbHAs BO3MOXKHOCTb
bopMHUpOBaHUS Y yYalIMXCd KOMIETEHTHOCTH pa3pelieHus npooiieM (MOCKOJIbKY
00s3aTENIbHBIM YCIIOBHEM peaju3allii METOJa MPOEKTOB B IIKOJE SBISETCA
pelIeHre ydaluMcsi COOCTBEHHBIX MpOOJIeM CpelcTBaMHu IMPOEKTa), a TaKxKe
OCBOCHHME CIOCOOOB JAESTENBHOCTH, COCTABISIOIIMX KOMMYHUKATUBHYIO U
UH(POPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxnpiii mpoekT mnpeamnosiaraeT MOJydyeHHE Kakoro- JmbOo mpoaykra. B
IpeAIaraéMpIX MPOEKTaX 3TO MPOrPaMMHBIN MPOAYKT, PELIAIOIIUN Ty WU UHYIO
3amauy. Ha BbImosiHEHHE mpoekTa mpejuiaraeTcs 0a30BO€ KOJWYECTBO YacoB,
OJIHAKO 0 YCMOTPEHUIO YUUTENS, a TAKKE B 3aBUCUMOCTH OT YMEHUM U UHTEpECa
YUYEHHKOB K TEME€ KOJIMYECTBO YacOB MOXKET ObITh yBenuueHo. KOHKpeTHbIe
PEKOMEHJAIMHU JAaHbl B MaTepUAJIaX IPOCKTHBIX 3aHIATHUI.

Taxue mpoekTsl kak «MccnenoBanue nanusix», «Python nms Data Sciencey,
«Pemenune 3amaum kinaccuukanuuy Ha YrIyOJEHHOM YpPOBHE  SIBISIFOTCS



MEXIIPEIMETHBIMU, B OTJIMYHME OT MOHOIPOEKTOB, YACTUYHO BBINOIHSIOTCA BO
BHEYPOYHOE BPEMS U IO PYKOBOJCTBOM HECKOJIBKHMX CHELUATIUCTOB B PA3JIMYHBIX
obOnactax 3HaHus. Takue MPOEKTH TpPeOYIOT OYEHb KBATH(PHUIMPOBAHHON
KOOpAMHAIIMM CO CTOPOHBI CHEIHAIMCTOB U CIaKEHHOW paboThl MHOTHX
TBOPYECKUX Tpynn. MexXnpeaMeTHbIE MPOEKThl MOTYT OBITh Kak HEOOJbLINMH,
3aTparvuBalOIIMMK JBa-TPU IpeAMETa, TaK M HAIPABICHHBIMM HA pELICHUE
JIOCTaTOYHO CJIOKHBIX MpoOJeM, TpeOYIOIUX COJEp/KaTeNbHON HHTErpaluu
MHOTHUX 00JIacTel 3HaHMUSL.
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