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HosicHuTeAbHASA 3alICKA

IIporpamma kypca «VICKYCCTBEHHBIM HWHTEIUIEKT)» COCTaBlieHa i1 7—9 KiaccoB B
coorBercTBUM ¢ TpeboBanusmMu PI'OC  ocHOBHOro obmero oOpa3oBaHus (TpUKa3
Munnpocsemienuss Ne287 or 31 mas 2021 r.), ¢ yd4eroM NPEEeMCTBEHHOCTH MPOrpaMm
HAYaJIbHOTO0, OCHOBHOTO M cpefHero oodmiero oOpazoBanus. Ilporpamma mpenHazHaueHa aiis
MPOJOHKEHHUsT 00ydeHHsT OCHOBAM MCKYCCTBEHHOTO HHTEIEKTa M OPUEHTHPOBAHA Ha aHaIM3
JAaHHBIX, BBEJCHUE B MAalIMHHOE OOy4YeHHe HAa 0a30BOM W yriayOJICHHOM ypoOBHE. 3a TOCJEIHUE
JECATUIICTUSI BO MHOTUX OOJIACTSIX HAYKH W WHAYCTPHH CTAIH HAKAIUIMBATHCS OOJBIINE 0OBEMBI
JAHHBIX, a TaK)Ke CTaJll Pa3BUBATHCS METOJbI MAIIMHHOTO OOy4YeHUS, TO3BOJISAIONINE U3BIIEKAThH
13 3TUX JAHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.

Jlns 6a30BOro ypoBHsI NMPOrpaMMOM IPEIyCMOTPEH IMPONENEBTUUYECKUI pa3fen aHaius3a
JAHHBIX B DJIEKTPOHHBIX TaOnuuax. EMUHBIM copepikaHueM KypcoB 0a30BOTO M YIiyOJIEHHOTO
YPOBHEHN SABIAIOTCS OCHOBBHI IMporpamMMupoBanust Ha Python, ananus ganneix Ha Python. [lns
yrayOJIeHHOTO YPOBHS MPOTpaMMoOi MpPeayCMOTPEHO BBEIEHHE B MalIMHHOE OOydeHue Ha
Python. OcHoBomnonararomeid TeMO# SBISETCS BBEACHHE B NporpamMmmupoBanue Ha Python.
CdopmupoBaHHbIC y YYAIIUXCS 3HAHHWS M YMCHHS B 00JacTH MporpaMMmupoBaHus Ha Python
OyIyT B JaJbHEWIIEM HCIOIb30BaHbl MPH M3YyYCHHH aHAIW3a JAHHBIX Ha CTYNEHU OCHOBHOTO
o0mrero o0Opa3zoBaHus U MalIMHHOTO OOYYEeHHs Ha CTYIEHU CpeaHero obmero oopasopanus. Data
Science — oHa U3 caMBIX MPOTPECCUBHBIX 00JIACTEH B MPOrpaMMUPOBAHUU ceronHs, a Python —
caMblid TIOMYJISIPHBI M PACHpPOCTPAHEHHBIA S3BIK, MCIOJB3YEMbIA JUIS aHaidu3a JaHHbIX. He
YAUBHUTETHHO, YTO JABE 3TU 00JaCTH 3HAHUI aKTUBHO U3YYAIOTCS U MPUMEHSIOTCS CIIeIIHATUCTaMH
JUTSL TIOCTPOCHUS TIPETUKTUBHBIX MOJIENel, BU3yalu3auu U paboTel ¢ qaHHbIMU. Kypc mo3Bomut
YYaIUMCsl OCBOUTh OCHOBHBIE MHCTPYMEHTHI PAa0OTHI U MPUCTYMUTH K MOCTPOSHUIO MOJENIECH U
pabote ¢ naHHBIMU. B Xozme ocBoeHus yuyeOHOro marepuana Kypca y ydamuxcsi GopMupyercs
YCTOWYMBBIA WHTEpPEC K HM3YyYEHHUIO JaHHOW TEMbl U 3aKiajbIBaeTcs 0asza UIsl MPOAOJIKEHUs
U3y4EeHHsI METOJIOB MAIIMHHOTO 00yYeHMS Ha CTYNEHHU CPEIHEro o0Iero oopa3oBaHus.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C OJHUM M3 AUJAKTUYECKUX NPUHIUIIOB —
OPUHLKIIOM THpeeMcTBeHHOCTH. CopepxkaHHe TMporpaMMbl HaxXOAUTCS B TECHOM CBSI3U C
MaTepuaioM Jis HadaldbHOro oOIIero oOpa3oBaHUs, a TaKXKe SBIACTCS HEOOXOAUMBIM s
MOCJEIYIONEr0 MU3y4yeHUs Ha CTYNEHH CPEIHEro oOmero oOpa3oBaHHs. DTO — JHHUA SI3bIKA
nporpammupoBanus Python, ocBoeHne KOTOpPOro HauMHAETCs B OCHOBHOM MIKOJIE, U CKBO3HAs
JIMHUST MAIIMHHOTO OOYy4Y€HHs, OCBOEHHE KOTOPOTr0 HAYMHAETCSI Ha MPOINEIEBTUYECKOM YPOBHE B

Ha4yaJbHOM M OCHOBHOMH IIIKOJIE B MpoaOJIKACTCA NaJICC B CpCI[HCﬁ HIKOJIC.



K 3aBepuienuto oOy4yeHHs O MPOrpaMMe y4daluecs JOJIKHBI IOHUMAThb aKTyaJbHOCTb
aHajuu3a JaHHBIX, €r0 OCHOBHbIE 00JIACTM NPHUMEHEHHs U MeToabl peanuszauuu. Ilporpamma
NpEeoiaraeT, 4To y ydamuxcs Oyaer cOopMHpPOBAHO LIEIOCTHOE IMpe/CTaBleHUe 00 aHaim3e
JAHHBIX, peaJln3allii METOJI0B aHaIM3a JaHHBIX Ha s13bike Python, ero cdepax npumeneHwus.

JaHHbIi Kypc onupaercs Ha (QyHIaMEHTaJIbHbIC TUAAKTUYECKHE IPUHIMIIBI, TaKUe Kak
IIPAKTUKO-OPUEHTUPOBAHHOCTb, HAYYHOCTh M JOCTYIHOCTb, LEJIOCTHOCTh U HENPEPBIBHOCTD, a
TaK)K€ WHHOBALMOHHBIE METOJBI MPOOJEMHO-PAa3BUBAIONIETO W CMEHIAHHOTO OOyudeHwus,
IIPOrPaMMHO-TIPOEKTHOIO M HCCJIEIOBATEIbCKOIO MOJAXO0I0B. B  KOHIE KaXIoro ypoka
IIPUCYTCTBYIOT BOIIPOCHI M 3aJaHUsl, MHOI'ME W3 KOTOPBIX OPHEHTUPOBAaHbI Ha KOJUIEKTHBHOE
o0cyx/ieHue, TUCKYCCHH, BBIpAOOTKY KOJIIEKTUBHOTO MHEHHUSL.

Oco0oe MecTo B peaiv3allMy MporpaMmbl OTBOJUTCS BUJICOJIEKLMAM, OHJIAliH-pecypcam,
TpeHaxkepam. Bce 3To co3maer HeoOXoMuMbIe yCIOBUS Ui (POPMUPOBAHHS CAMOCTOSITETBHOCTH B
IUIAHUPOBAaHUM Y4eOHOH JIeATENbHOCTH, B OpraHu3alMd Yy4eOHOro COTpYJIHUYECTBA, B
pacrpelielieHul pojie Impu peleHun y4eOHbIX 3azad u mnpobsieM. HeoTbemiemoll yacTbio
IPOTPAMMBI SBIISICTCS MPOEKTHAS JeSITEILHOCTh 00YJIarOIIUXCSI.

W3yueHne pa3nuyHbIX aCMEKTOB aHAIM3a JAHHBIX MO3BOJHUT C(HOPMHUPOBATH Yy ydarIuxcs
CHOCOOHOCTh K AQHAJUTHUECKOW W MPOTHOCTUYECKOH nestenbHOocTH. [loMCK OTBETOB Ha
npoOJeMHblE  BONPOCHL,  pelleHHWe  HPOOJEeMHBIX M HCCIEIOBAaTEIbCKUX  3a/aHuil,
MHTETPUPOBAHHBIX B COJEp’KAaHUE, HANpaBieHO Ha (OPMUPOBAHME Y Yy4alIUXCs ILEJIOCTHOIO
CUCTEMHOI'O MBIIIUIEHUSI, KOTOPOE MO3BOJIMT UM OLIEHUTh C(OPMHUPOBAHHBIN KPYT MOCTOSHHBIX
MHTEPECOB U OCYILECTBUTh OCO3HAaHHBIA BHIOOp HaibHEHIIel oOpa3oBaTeNbHONW TPAEKTOPUH U
npo¢eCcCHOHATBHOIO CAMOOIPEIEICHHSL.

Heanb u 3axaum kypca. ['maBHas 1enp Kypca — AaTh y4yamuMmcs 06a30Bo€ NMpeAcTaBIeHUE
00 aHanM3e JAHHBIX U pean3allii OCHOBHBIX METOJOB aHaJIN3a JAaHHBIX U MAIIMHHOTO O0y4YEHUS
(s yriyOaeHHOro ypoBHs) Ha si3bike Python, mo3HakOMHUTBE ¢ TEPMHHOJIOTHEN HCKYCCTBEHHOTO
MHTEIJIEKTa U HAY4YUTh NPUMEHATH HEKOTOPBIE M3 €ro0 METOAOB JI PEUICHMs MPAKTHUYECKHUX
3a/1a4.

HeneBas aynuropus kypca. Yuamniuecs: 7—9 kinaccoB 001ieo0pa3oBaTeabHbIX MIKOJ.

Mecto kKypca «VCKycCTBEHHBI MHTEIIEKT» B Y4eOHOM IulaHe. YPOKH Kypca
«VCKyCCTBEHHBIM HHTEIJIEKT» MOTYT MpOBOAUTBCS B 7, 8 W 9 Kiaccax B KauyecTBE

(bakyIbTaTUBHOTO Kypca WM KPYKKa.

HeHHOCTHble OPHUHEHTHUPLI COAECPKAHUA U p€aIu3allMi IPOrpaMMbI



ConepkaHue MporpaMMbl HOCHUT MEXIAUCUHUIUIMHAPHBIA xapakTtep. EcTrecTBEeHHBIM
00pa3oM BBITJISAUT €ro BO3MOXKHAs HMHTErpauus ¢ JUCHUIUIMHAMHU IpeIMeTHOW olnactu
«Matematuka W uH(pOpMATHKa». Pa3BUTHE IJIOTMYECKOTO M AITOPUTMUYECKOTO MBIIIICHHS,
OCYIIECTBIIIEMOE HA YypOKax MO OTHUM JUCHHUIUIMHAM, CIY)XUT 3agade (HOpMUPOBAHUA
HEO0OXOUMOM OCHOBBI, HA KOTOPOW B JajibHEiIIeM OyAeT OCYIIeCTBIIEH Mepexo]l K MallMHHOMY
00yYEeHHIO Ha CTYNICHU CPEIHET0 00IIero oopa3oBaHus.

Uepes UCHOIb30BaHUE PA3IUYHBIX JAaTACETOB U AHAJIM3 JAHHBIX CUHTE3UPYIOTCS 3HAHUS U
YMEHUS yJaluXxcs, MOJIy4eHHbIe MU Ha ypoKax reorpaduu, GuU3uku, OMOJIOTHU U IPYTUX.

HeoTwsemiemoii 4acTpio mporpamMmbl SIBJISICTCS peaan3alus MPOEKTHOTO METoa 00 yYeHHUsI.
[IporpamMmmMoil HpeyCMOTPEHO BBIIOJHEHUE TAaKUX MPOEKTOB KakK «CTaTUCTUYECKUH METOJ
aHalM3a JAaHHBIX», «Pa3nuuHble BapUaHTbl NPOrPaMMHUPOBAHUSA LMKIMYECKOTO aJIrOPUTMan,
«Havana mnporpammupoBanusi Ha Python». IlpoexTsl 1Mo cBoeW IUIAKTHYECKOW CYIIHOCTH
HalleJIeHbl Ha (OPMUPOBAHUE CIIOCOOHOCTEH, MO3BOJISAIONMX 3(PPEKTUBHO JEHCTBOBATH B
peanibHOM ku3HEHHOW cuTyauuu. OOnamas WMH, Yydal(uecs MOTYT aJanTHPOBAThCI K
U3MEHSIOMIMMCST  YCIIOBUSIM, OPHUEHTHPOBATHCS B PAa3sHOOOPA3HBIX CHUTyalHsX, paboTate B
KOMaH/IE.

[Tpu paGote Hall MPOEKTOM MOSBISETCS UCKIIOYUTENbHAS BO3MOXHOCTh (POPMHUPOBAHUS Y
yyalxcs KOMIIETEHTHOCTH paspelieHus npodieM (MOCKONbKY O0sS3aTeIbHBIM —YCIOBHUEM
peanu3aly MeTo/la IPOEKTOB B ILKOJE SBJISAETCS PEUICHHE yYalluMCs COOCTBEHHBIX MPOOIeM
CpPEICTBAaMHU IPOEKTa), a TaKKe OCBOCHHE CIOCOOOB JIEATENbHOCTH, COCTaBJISIOLINX

KOMMYHUKATHBHYIO U I/IH(I)OpMaI_[I/IOHHy}O KOMIICTCHTHOCTH.

IInanupyemsble pe3yJbTaThl OCBOCHHS Y4e0OHOro Kypca

OI'OC ycraHnaBiMBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OOy4YarOIUMUCS OCHOBHOM
0o0pa3oBaTeNbHONW IMPOrpaMMbl CPEIHEro O0OLIero oO0pa3oBaHMs: JIMYHOCTHBIM pe3yiabTaTaM
(Tabmuna 1); MetanpeaMeTHBIM pe3yabTaTtaM (Tabmuua 2); NpeaIMEeTHbIM pe3yiabTaTtaMm (Tabsuia

3).

Taoauua 1
JINYHOCTHBIE Pe3yJbTAThI

TpebdoBanue ®roct Yem nocTuraercs

! IIpuxa3 Munnpocsemenus Ne287 ot 31 mast 2021 .




JIMYHOCTHBIE pe3yNbTaThl, 00ECIeUNBAIOIINE
aJlanTalnuio 00yJaronerocs K M3MEeHsI0IUMCS
YCIJIOBHSIM COLIMAJIBHON U IPUPOIJHOU CPEbL:
YMEHHE PaclO3HaBaTh KOHKPETHBIE IPUMEPHI
IIOHATUSA 110 XapaKTEPHBIM IPU3HAKAM, BBIIIOIHATh
oIrepauuyu B COOTBETCTBUHU C ONPEACICHUEM U
MPOCTEUILIMMU CBOMCTBAMU MOHSTHS,
KOHKPETU3UPOBATh IOHATHE IPUMEpPaMH,
HCIIOJIB30BAaTh IIOHATUE U €70 CBOMCTBA IIPU
pEILIEHUN 3a]a4, a TAK)KE OIIEpUPOBATH TEPMUHAMU
U TIPE/ICTABICHUSAMH B 00J1aCTH KOHLEIIIUN
YCTOMYMBOTO Pa3BUTHUSA

Paznenst

«BBeneHne B HCKYCCTBEHHBIM HHTEIICKT,
«OcHOBBI TporpamMmupoBans Ha Pythony,
«AHalIU3 JaHHBIX B AJIEKTPOHHBIX
Tabymnax» (MHUHAMAIbHBIA BApUAHT
y4eOHOT O IJ1aHa),

«AHanu3 nanHbX Ha Pythony, «BBenenue B
MaimuHHOe oOydeHue Ha Pythony
(yrnyOneHHBIN BapuaHT y4eOHOTO IJIaHa)

LleHHOCTH HAYYHOTO TIO3HAHMS:

OBJIa/ICHUE OCHOBHBIMU HaBBIKAMU
UCCIIEI0BATEIbCKOM eITEIbHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OTIbITA, HAOIIOICHHH, TIOCTYITKOB H
CTpEMJICHHE COBEPIICHCTBOBATH MTyTH
JOCTHKEHUS] MHMBHTyaJIbHOTO M KOJJICKTHBHOTO
Onaromnonydus

Paznensr «AHaNNU3 JaHHBIX B DJIEKTPOHHBIX
Tabnuax» (MUHUMAIbHBIA BAPHAHT
yueOHOro Ij1aHa),

«Ananu3 nanHeix Ha Pythony, «BBenenue
B MamMHHOE 00ydeHue Ha Python»
(yrnyOneHHbIN BapraHT yueOHOTO IJIaHa)

Taoauua 2
MetanpeaMeTHbIe pe3yJabTaThI

TpedoBanne PI'OC

Yem gocTuraercs

VYMeHHe caMOCTOATENBFHO TUIAHUPOBATh ITYTH
JOCTHKEHUS 11T, B TOM YHUCIIE allbTepHATHBHEIE,
OCO3HaHHO BBIOMpaTh Hanboee 3(hHeKTuBHBIE
CTIOCOOBI penIeHnsT y4eOHBIX U MO3HABATEIBHBIX
3ajad.

[IpoekTHbIe 3a1aHus

YMeHue oleHuBaTh MPaBUILHOCTD BBHITIOTHEHHS
y4eOHOM 3a/1auu, COOCTBEHHBIE BOBMOYKHOCTH €€
pelIeHusl.

Pa3znensl «AHamU3 JaHHBIX B DJIEKTPOHHBIX
TabIUIAX),
«AHanu3 gaHHbIX Ha Pythony




Paznensl «AHATU3 TaHHBIX B 3JIEKTPOHHBIX
TaOJIMIIAX »,

«AHanu3 gaHabX Ha Pythony
YMeHue onpenessTh MOHATHS, CO3/1aBaTh

0000111eHNs, YCTaHABIMBATH AHAJIOTHH,
KJ1accu(HUIUPOBaTh, YCTAaHABINBATh IPHYUHHO-
CIIC/ICTBCHHBIC CBSI3H, CTPOUTD JIOTHUECKHE
pacCyKIeHHs, YMO3aKIFOUCHUs! (MHAYKTUBHEIE,
ACAYKTUBHBIC U 110 aHaJIOFI/II/I) U OCJ1aTh BBIBOJbI.

YMeHue co31aBaTh, IPUMEHITh U
peoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIEIU U
CXEMBbI IJId PCIICHUA y‘I@6HLIX U ITIO3HABAaTCJIIBbHBIX
3ajau.

Paznensl «AHAMU3 TaHHBIX B SJIEKTPOHHBIX
TaOJIMIIAX »,
«AHanu3 qaHHbX Ha Pythony

q)OpMI/IpOBaHI/Ie " pa3BUTHEC KOMIICTCHTHOCTHU B

obnactu ucnosnssosanns UKT (MUKT- Paznienbl «AHanu3 TaHHBIX B 3JIEKTPOHHBIX
KOMITCTCHIIHH ). TabauLax»,

«AHanu3 ganHbIx Ha Pythony

Taoauna 3
IIpenMeTHbIE pe3yabTaThI

TpedoBanne ®I'OC Yem pocruraercs
®dopmupoBaHue HHHOPMAILIMOHHON U alrOPUTMUYECKON Paspnenst
KYJIbTYpbI, POPMUpPOBAaHUE MPEJCTABIECHUS O KOMIIbIOTEpE Kak | «OCHOBBI IPOrpaMMHUPOBAHUS
YHHUBEPCAJIBLHOM YCTpOicTBE 00pabOTKM HH(POPMALIUH, Ha Python»
pPa3BUTHE OCHOBHBIX HAaBBIKOB U YMEHHM HCIIOJIb30BAHUS «AHanu3 naHHbIX Ha Python»

KOMIIBIOTEPHBIX YCTPOICTB.

dopmMupoBaHUE MPECTaBICHISI 00 OCHOBHBIX H3y4aeMbIX Paznensr «AHanu3 TaHHBIX B

HNOHATHUAX (MH(OpMAIUs, AITOPUTM, MOJIEIh) U MX CBOMCTBAX. AJIEKTPOHHBIX TaOIUIIAX»,
«OCHOBBI TPOTrPAMMHUPOBAHUS
Ha Python»

«AHanmm3 gaHHBIX Ha Pythony,
«BBeneHue B MalIMHHOE
oOydenue Ha Python»




Pa3zBuTHE aNnTOPUTMHUYECKOTO MBIIICHUS, HEOOXOAUMOTO ISt
npodeccuoHaNbHOM e TEIbHOCTH B COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHHUM COCTABUTH U 3aIIUCATh AJITOPUTM ISt
KOHKPETHOT'O UCHIOIHUTENS; (GOpMUpOBaHKE 3HAHUN 00
AITOPUTMUYECKUX KOHCTPYKIHSX, TOTUYECKUX 3HAUYCHUAX U
orepanusx; 3HaKOMCTBO C OJJTHUM U3 SI3bIKOB
MIPOrpaMMHUPOBAHUSI U OCHOBHBIMU aJITOPUTMUYECKUMU
CTPYKTYpaMu — JIMHEHHOMU, YCIOBHON U IIUKIUYECKOM.

Pasnensl «AHaIU3 JaHHBIX B
AJICKTPOHHBIX TAOJIHIIAX»,
«AHanu3 naHHbpIX Ha Pythony,
«OCHOBBI MAIIMHHOTO
oOydeHus»

®opmupoBaHue yMEHUN (HOPMATU3AUH U CTPYKTYPUPOBAHHS
uH(pOpMaLUY, YMEHUS BEIOUPATh CIIOCO0 MPEICTABICHUS
JTAHHBIX B COOTBETCTBHUH C TIOCTABJICHHOH 3a/1a4eii (Ta0InIbl,
CX€MBI, Tpa(UKH, JUarpaMmbl) ¢ UCIIOJIb30BaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00paOOTKU JAHHBIX

Pa3nensl «OCHOBEI
IpOorpaMMHUpPOBaHUs Ha
Python», «AHanu3 naHHBIX B
AJIEKTPOHHBIX TAOJIHIIAXY,
«AHam3 1aHHBIX Ha Pythony,
«BBenenne B MalimaHOS
oOydenue Ha Python»

®opMupoBaHUE HABBIKOB U YMEHUH 0€30I1aCHOTO U
11eJ1ec000pa3HOro MOBEACHUS IPU paboTe ¢ KOMIbIOTEPHBIMU
nporpaMMamu u B cetu IHTepHeT, yMeHHS COOII0IaTh HOPMBI
UH(POPMALIMOHHOM STUKH U TpaBa

Paznen «BBenenue B
HMCKYCCTBEHHBIN MHTEIJIEKT)




Y4eOHO-TeMaTHYECKHI IIaH

B sTOM pasgene npuBomATcsa 1Ba BapHaHTa ILIAHUPOBAHUA 3aHATHH. [lepBblid BapuaHT
paccuMTaH Ha MHHUMAIBHBIA y4eOHBIH IJIaH. BTOpoi BapuaHT paccuumTaH Ha PaCUIMPEHHBIN
y4eOHbI TMaH (MUHUMAJIbHBIA BapuaHT Y4eOHOIrO IUIaHa/yriIyOJeHHBIM BapuaHT Y4eOHOTO
1JIaHa).

IlepBoii JONONHUTENBHON LEIbI0 U3YYECHUS PACIIMPEHHOTO Kypca SIBJISAETCS JNOCTH)KECHUE
OOJIBIIMHCTBOM ~ YYAIIMXCSl TOBBIIIEHHOTO (TIPOJYKTUBHOTO) YPOBHS OCBOCHHS Yy4eOHOTO
MaTepuana. Y4YeOHHMKH sl ypoBHS 7—9 KIAcCOB OOECIEUMBAIOT HEOOXOMMMBIN MJIE STOTO
y4eOHBIN U AUJTAKTHICCKUN MaTepHal.

BTopoil 1OMOMHUTENBHON LIEJIBI0 U3YYEHUS PACUIMPEHHOrO Kypca SBISIETCS HNOArOTOBKA
yUYaIIuXCcsl K OJIMMIMAaM, KOHKypcaM B 00JIaCTH aHAIN3a JaHHBIX M MAIIMHHOTO O0yYEeHHUS.

JlononuurenbHoe yueOHOE BpeMsl B paCIIMPEHHOM BapUaHTE Kypca B OCHOBHOM OTJIA€TCs
npakTudyeckoit padore. [Ipu pacmmpeHHOM BapuaHTe yuyeOHOro IuiaHa OoJibllas 4yacTh (MM Bce)
3aJJaHUI MOXET BBIIIOJIHATHCS BO BPEMS YPOKOB I0J] PyKOBOJICTBOM YUHUTEJIS.

[lepeueHp MIaHUPYEMBIX PE3YJBTATOB OCBOEHUS MPOTPAMMBI SIBJISETCS €AMHBIM KaK AJIst
MUHUMAaJBHOI'O, TaK U JJIs YI1yOJIeHHOTr0 BapuaHTa y4eOHOro IjaHupoBaHus. Paznuune 10imKHO
IOPOSIBUTbCS B CTEHNEHM TIJIyOMHBI M KayecTBa OCBOEHHUS TEOPETUYECKOro Marepuaia Hu

MOJIYYCHHBIX MMPAKTUYCCKHUX HABBIKOB.

TemaTuueckoe IVIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ JACATCJIBbHOCTH

«HMcKycCcTBEeHHBI HHTEJIEKT» (0a30Bblil)

HanmeHnoBanue Kparkoe cogepxxanue Buabl yueOHoOI 1eATeIbHOCTH
TeMbl
1. Beenenue B Ul u MO
1.1 | BBenenue B [Iporno3uposanue, Ananumuueckaa: TOWCK OTBETOB Ha
MAaIIMHHOE aHanu3, o0yJeHue, BOIIPOCBHI  YUUTEJNA, CaMOCTOSITEIIbHBIN
o0yueHue JaHHbIC, IPU3HAKY, MOMCK HH(pOpMaMM TpU  PELICHUU
AJITOpPUTM, IIOCTaBJICHHBIX 3aa4.
HCKYCCTBEHHBIN Kommynuxayuonnas: KOMaH/IHas

WHTEJJIEKT, MAIIMHHOE
o0yueHue

paboTa, OTBETHI Ha BOMPOCHI YYHUTEJS,
UTpOBas MPAKTHUKA.

IIpaxkmuueckas: ydactue B urpe, padbora
C MTPOBBIM TPEHAKEPOM.

Peghnexcuenas: pednexcus MeTomoMm «6
LIS




AHaJIU3 TaHHBIX B JIEKTPOHHBIX TA0JAMLAX

2.1 | Hayka o naHHBIX. Hayka o naHHbIX, Ananumuyeckas: TIOUCK OTBETOB Ha
bonbuine nannvie npodeccuu B o0nactu BOIIPOCHI  YUUTEJNS, CaMOCTOSITEIIbHBII
HAyKH O JIaHHBIX, noucK wuHpOpMamMu TpU  PEHICHUN
JaHHbIE U OOJIbIIINE MOCTaBJICHHBIX 3a/a4.
JTaHHbIE, METObI Kommynuxayuonnas: ydacTtue BO
paboThI C JTaHHBIMU ¢bpoHTaNbHOM OOCYXKICHHH, OTBETHl Ha
BOIIPOCHI YUUTEIIS.
IIpakxmuueckas: pelieHue
IpeyiaraéMplx  3aJaHuil  cpeAcTBaMu
Excel.
Peghnexcuenas:
00cyKIeHuEe KOHTPOJILHBIX BOIPOCOB U
[10/IBEJIEHUE UTOT'OB BHIIIOJHEHUS
MPAKTUYECKOTO 3a/IaHus
2.2 | OnucarenspHast TabnuuHbIE TaHHBIE, Ananumuyeckas: TIONCK OTBETOB Ha
CTaTHCTHUKA. METO/IbI pabOTHI C BONPOCHI  YUUTENSA, CaMOCTOSITEIbHBIN
TaOnuuHbIe NaHHBIC | TAOMUYHBIMU JaHHBIMH, | IOUCK HWHQPOPMAIMK TIPH  PEIICHUU
0a30Bble HHCTPYMEHTHI | IOCTABJICHHBIX 33]1a4.
TabynyHOro npoueccopa | Kommynuxayuonuas: ydacTtue BO
Excel, coop u bpoHTaNbHOM OOCYXKICHHH, OTBETHI Ha
oOoraieHne JaHHbIX BOIIPOCHI YUUTEIIA.
Ipakmuueckas: pelieHue
npeyaraéMbIxX 3aJaHHi.
Pegrexcusnas:
00cyX1eHuEe KOHTPOJIbHBIX BOIIPOCOB U
[IOJIBEJIEHUE UTOTOB BBITIOJTHEHUS
MPAKTUYECKOI0 3aJJaHuUs
2.3 [ OOpaboTka TaHHBIX | CTATUCTHUYCCKHE Ananumuueckas: TOWCK OTBETOB Ha
CpeICcTBaMu MOKa3aTeNld, MEphI BOIIPOCHl  YUUTENS, CaAMOCTOSITENbHBIN
AIEKTPOHHON LEHTPAIbHOU MOMCK HH(pOpMaMM TpU  PELICHUU
TaOIHUIIBI TEHJICHLIUU, BCTPOEHHBIE | TOCTaBJIEHHBIX 3a/1a4.
ynxuun =CUET(), Kommynuxayuonnas: ydacTue BO
=CYMMY(), bpoHTaNBHOM OOCYKICHHH, OTBETHI Ha
=CP3HAUY(), =MAKC(), | Boripockl yuurems.
=MUWH(), =MOJIA(), llpakmuueckas: perieHne
=MEJIMAHA() IIpeAJIaraéMbIX  3aJaHUM  CpeACTBaMU
Excel.
Pegnexcusnas:
00CyX/1IeHuEe KOHTPOJIbHBIX BOIIPOCOB U
[I0/IBEJIEHUE UTOTOB BHITIOJTHEHUS
MPaKTUYECKOTO 3aJaHus
2.4 | O6paboTka manHbIX. | [lepBU4HBI aHATN3 Ananumuueckas: TIOUCK OTBETOB Ha
[lepBUuHBI aHAaTN3 | JAHHBIX, YTAMbl pa0OTHI | BOMPOCHI  YYHUTENS, CaMOCTOSATEIbHBIN
C TaHHBIMH, MOUCK HH(POpMaUA TIPU  PEIICHUU

BCTPOEHHBIE (QYHKIIUU

IIOCTAaBJICHHBIX 3aaa4.




=CUETECJIN(),
=CYETECJIUMH(),
=CP3HAUECJIN(),
=CP3HAUYECJIUMH(),
=CYMMECIJIN(),
=CYMMECJIUMH()

Kommynuxayuonnas: ydacTue BO
¢bpoHTaNbHOM OOCYXKICHHH, OTBETHl Ha
BOIIPOCHI YUUTEII.

IIpakmuueckas: pelieHue
npeyiaraéMbiX  3aJlaHUil  CpPeICTBAMU
Excel.

Peghnexcusnas:

O6CY)K,Z[CHI/I6 KOHTPOJIbHBIX BOIIPOCOB U
HOABCACHUEC UTOI'OB BBIIIOJIHCHU A
MMPAaKTUYICCKOI'o 3aJlaHUA

2.5 | Buzyanuzanus Busyanuzauus gaHHbIX, |Ananumuueckas: TIOUCK OTBETOB HA
JTAHHBIX BU3YaJIbHBIN aHAIN3 BOIPOCHI  YYUTENS,, CaMOCTOSATENbHBIN
JAHHBIX, rpaduky, NOUCK HMH(OpPMaUMK TpU  pEIICHUH
JarpaMMel, IIOCTaBJIEHHBIX 3a/1a4.
TUCTOIPaMMBI, Kommynuxayuonnas: ydacTue BO
KOHCTPYKTOp JJIst (GpoHTATBLHOM O0CY)XIEHHH, OTBETHl Ha
paboThI ¢ IUarpaMMaMi | BOIIPOCHI YUUTEIIS.
u ux popmarupoBanue | [lpakmuueckas: peleHue
Ipe/UlaraéMblX — 3alaHuil  cpelcTBaMu
Excel.
Pegrexcusnas:
00CyX1eHuEe KOHTPOJIbHBIX BOIIPOCOB U
[OJIBE/ICHUE UTOTOB BBITIOJIHEHUS
IIPAKTUYECKOT0 3aJaHUsl.

2.6 | Cratuctuueckuii Craructuueckuil ananus | Ananumuueckas: TIOUCK OTBETOB HA
AQHAJIN3 JIaHHBIX. JAHHBIX, BU3yaJU3alusl | BOIPOCHl YYMTENS, CaMOCTOSITEIbHBIN
KoppensuuonHusiit JTAHHBIX C IOMOIIBIO NOUCK MH(OpMauM Npu  peleHUH
aHaIn3 JyarpamMmbl pa3dopoca U | OCTaBJIEHHBIX 3a/1a4.

pacuera ko3(pdunmenta | Kommynuxkayuonnas: ydacTue BO
KOPPEJISALINH, ¢GpoHTaNbHOM OOCYXKIEHHH, OTBETHI Ha
KO3pPUIHEHT BOIIPOCHI YUUTEIIA.
koppensiunu [Tupcona Ilpaxmuueckas: pelienne
IpelaraéMplX  3aJaHuil  CpeACcTBaMH
Excel.
Peghnexcuenas:
00CyXJ1€eHUE KOHTPOJILHBIX BOIIPOCOB U
[IOJIBEJIEHUE UTOTOB BBITIOJHEHUS
MPAKTUYECKOT0 3aJIaHuUs

2.7 | CratucTuyecKuii IToctpoenune Ananumuueckas: TIOUCK OTBETOB Ha
aQHAJIU3 JIaHHBIX. MaTeMaTH4eCcKOn BOIPOCHl  YUUTEJNS, CaMOCTOSITEIIbHBIN
JIunennbiin MOJIEJIN JTUHEHHON NOUCK HMH(OpPMaUMK Npu  pelIeHHH
pErpeCcCUOHHBIN (mapHO#T) 3aBUCUMOCTH | TIOCTABJICHHBIX 3a7a4.
aHaJIN3 U €€ UHTepIpeTaus Kommynuxayuonnas: ydacTue BO

¢bpoHTaNbHOM OOCYXKIEHHH, OTBETHI Ha
BOIIPOCHI YUUTEJIS.

IIpakmuueckas:
IIpeIaraeMbIxX

perieHne

3aJaHui cpeacrBamMu




Excel.

Pegrexcusnas:

00CyKXIeHUE KOHTPOJIBHBIX BOIPOCOB U
MIOJIBE/ICHUE UTOTOB BHITIOJTHCHUS
MPAKTUIECKOTO 3aJIaHuUs

2.8 | IIpoekr [TonsaTus paznena Ananumuyeckaa: TIOUCK OTBETOB Ha
«CratucTuyeckui «AHanu3 JaHHbBIX B BOIIPOCBHI  YUUTEJN, CaMOCTOSITEIIbHBIN
METOJ aHaJIn3a 3JIEKTPOHHBIX INOUCK MH(OpMauM NpU  pelIeHUH
JTAHHBIX» TadInLax» [IOCTaBJIEHHBIX 3a/a4.

Kommynurkayuonnas: yuyacTue BO
(bpoHTaTBHOM O0CYXIEHHH, OTBETHI Ha
BOIPOCHI YUUTEJIS.

IIpaxmuueckas: pelieHue
Ipe/UlaraeMblx — 3alaHuil  cpeacTBaMu
Excel.

Pegrexcusnas:

00cyX1eHuEe KOHTPOJIbHBIX BOIIPOCOB U
[IOJIBE/ICHUE UTOTOB BBITIOJIHEHUS
IPAaKTUYECKOT 0 3a1aHUs

3. OcHoBBI f13bIKa IporpammupoBanus Python

3.1 | Anropurmsl u Hcnonnurens, Ananumuueckasa: TIOUCK OTBETOB Ha
UCIIOJIHUTEIIH. QITOPUTM. BOIPOCHI  YYUTENS, CaMOCTOSTENIbHBIH
Crioco0s1 3anmcu Crioco0s1 3anmcu NOUCK HMH(OpPMaUMK TpU  pEIICHUH
QJITOPUTMOB QITOPUTMOB: IIOCTaBJICHHBIX 3a/1a4.

CJIOBECHBII, Kommynuxayuonnas: pabora ¢ UrpOBbIM
MOCTPOYHBIH, OJIOK- TPEHAKEPOM.

cxema, mporpamma. Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
JINHEeWHBIH, pelleHHe MpeajlaraéMbIX 3aJaHUd  Ha
Pa3BETBIIAIOLIUNCA U A3bIKe porpaMmupoBanus Python.
LUKINYECKUI Pegnexcuenaa:  3amonHeHHe  JUCTa
AJITOPUTMBI. peduexkcun

3.2 | O6mwue cBenenust o | Ucropus sizpika Python, | Anarumuueckas: mnouck OTBETOB Ha
A3BIKE KOMITMJIUPYEMBIE U BOIPOCHI  YYUTEJNS, CaMOCTOSITEIIbHbIN
IIPOrPaMMUPOBAHUS | UHTEPIPETUPYEMBIE NOUCK HMH(OpPMauM NpU  peleHHH
Python A3BIKH, TOCTOMHCTBA U | IIOCTaBJIEHHBIX 3a/1a4.

HenoctaTku Python. Kommynuxayuonnas: pabota B

[ToHsiTHE JAHHBIX, TUIIBI
JIaHHBIX: LIEJIbIE,
BEIIIECTBEHHBIE U
CTPOKOBBIE.

ITonsiTHE IEpEMEHHON,
pa3sHULIA MEXIY
MEPEMEHHOM U
KOHCTaHTOM.

KOMaHJAax U (WJIM) UHAUBUAYAIBHO.
IIpaxmuueckas: OTBETBI Ha BOIIPOCHI,
pelIeHne MpeajiaraéMbIX 3aJaHUM  Ha
A3bIKe porpaMmupoBanust Python.
Peghnexcuenasa:  3anonmHeHue
peduekcun

JIUCTa




3.3

Opranu3zanus BBojJa
U BBIBOJA JaHHBIX

Oyukuus print(),
MpaBuiia ee
MCTIOJIb30BaHUSI.
Omnbku npu
UCTIOJIb30BaHUHU
byakuun print()

Tuns! gaaasix; int, float,
str.

IIpuBeneHue TUIIOB €

Ananumuveckas: TIOUCK OTBETOB Ha
BOIIPOCHI  YUUTEJNIS, CaMOCTOSTCIIbHBIN
noucKk wuHpOpMamMu TpU  PEHICHUU
[TOCTaBJIEHHBIX 3a]1a4.
Kommynuxayuonnas: paborta B
KOMaHJ1ax ¥ (MJI1) UHAUBUIYAJIBHO.
Ilpaxmuueckas: OTBETBI Ha BOIPOCHI,
pellleHre TMpelaraéMbIX 3aJaHuil  Ha
A3bIKe TporpaMmupoBanust Python.

MTOMOILBIO Peghnexcuenaa:  3amonHeHwe — JuCTa
COOTBETCTBYIOILIUX peduexcun
dbynakuwmii (int(), float(),

str()). @ynxuus type().

Omneparop

IIpYCBauBaHMSL.

[IpaBuna uMeHOBaHUS

IIEPEMEHHBIX.

Oynkuus input(),

IIpaBuJIa €€

HCIIOJIb30BaHUS.

HeoOxonumoctsb

MIPUBEICHUS

LEJI0YMCIIEHHBIX

JAHHBIX K THITY int

1ocJie BBOJIa.

3.4 | Anropurmudeckas Tumne! nanaeix B Python, | Anarumuueckas: mouck OTBETOB Ha
KOHCTPYKIUS apudmeTnyecKue BOIIPOCHl  YUUTENS, CAMOCTOSITEIbHBIN
«CIIeI0BaHUE» OIepaTophl, ACUCTBUS C | MOMCK HWHGPOpPMAIMU IpPH  PEIICHUU

IIEPEMEHHBIMH. IIOCTaBJICHHBIX 3a1a4.

AJNTOpUTM, BUJIBI Kommynuxkayuonnas: paborta B
aJITOPUTMOB, KOMaHJ1ax U (WIM) MHIUBUAYaIBHO.
0COOEHHOCTH Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
JUHENHOIO arOpUTMa, | peLlIEHHE NpelaraéMblX 3aJaHud Ha
OJ0K-cXema. A3bIKe MporpaMMmupoBanus Python.
bnok-cxema nuneiiHoro | Peghnexcuénas: ~ 3amonHeHHE — JTUCTa
aNropuTMa. peduexcun

3.5 |IIporpammupoBanue | bnok-cxema muHeWHOro |Ananumuueckas: TOWUCK OTBETOB Ha
JUHEHHBIX aNropuTMa. BOIIPOCHl  YUUTEJN, CaMOCTOSITEIbHbBIN
AJITOPUTMOB ITporpamMmmupoBanue NOUCK HMH(OpPMauM TNpu  pelIeHHH

JUHEHHBIX aJITOPUTMOB, | MOCTaBJIEHHBIX 3a/1a4.

apudmMeTHuecKkue Kommynuxayuonnas: pabota B
ONEPATOPBHI, KOMaHAax U (WJIM) UHAUBUAYAIBHO.
IIEPEMEHHBIE. IIpaxmuueckas: OTBETBI Ha BOIIPOCHI,

pelIeHne MpeajiaraéMbIX 3aJaHUM  Ha
s3bIKe porpamMmupoBanus Python.
Peghnexcuenasa:  3anonHeHue
peduiekcun

JIUCTa




3.6

AnropurMuueckas
KOHCTPYKLUS
«BETBJICHUE»

PazpeTBnsroniuiics
aJTOpPHUTM, OJIOK-CXema
BETBJICHMUSI, OTIEPATOPHI
CpaBHEHHUS.

VYcnoBHBIE OIIEpaTOphI
if, if-else, mpaBua
3aMUCH YCIOBHBIX
OIepaTopoOB.

Ananumuveckas: TIOUCK OTBETOB Ha
BOIIPOCHI  YUUTEJNIS, CaMOCTOSTCIIbHBIN
noucKk wuHpOpMamMu TpU  PEHICHUU
[TOCTaBJIEHHBIX 3a]1a4.
Kommynuxayuonnas: paborta B
KOMaHJ1ax ¥ (MJI1) UHAUBUIYAJIBHO.
Ilpaxmuueckas: OTBETBI Ha BOIPOCHI,
pellleHre TMpelaraéMbIX 3aJaHuil  Ha

A3bIKe TporpaMmupoBanust Python.

Peghnexcuenaa:  3amonHeHwe — JuCTa
peduiekcun
3.7 | onnas ¢popma bnok-cxema BeTBieHus. | Amarumuueckas: TIOUCK OTBETOB Ha
BETBJICHUS ITonHbIl yCIIOBHBIN BOIIPOCHl  YYHTENS, CaMOCTOSTEIIbHBIN
orepaTop, paBuia NoMCK HH(pOpMaMU TpU  PELICHUH
3aMyCy TOJTHOTO MOCTaBJICHHBIX 3a]1a4.
YCIIOBHOTO oneparopa. | Kommynuxayuonuas: paborta B
KOMaHJax U (WiIM) UHAUBUAYAIBHO.
Ilpaxmuueckas: OTBETbl Ha BOIPOCHI,
pellleHre TpeasiaraeéMbIX 3aJaHuil Ha
sI3BIKE TporpamMmupoBanus Python.
Peghnexcuenaa:  3amonHeHwe — JuCTa
pednexcun
3.8 | [IporpammupoBanue | [IporpamMmmupoBanue Ananumuyeckas: TIONCK OTBETOB Ha
Pa3BETBISIOIMIUXCSA JUHEWHBIX aJITOPUTMOB, | BOIIPOCHI  yUUTENS, CaMOCTOSTEIIbHBIN
AITOPUTMOB. apudmeTnyecKue noucKk uHpoOpMaMu TpU  PELICHUH
VY c0BHBIN OnIepaTop | ONepaTopsl, ITIOCTaBJICHHBIX 3a/1a4.
MepEeMEHHBIE. Kommynuxayuonnas: paborta B
KOMaHJAax U (WIN) UHAUBUAYAIBHO.
Ilpakmuueckas: OTBETHl HAa BOMPOCHI,
pelleHHe MpeajlaraéMbIX 3aJaHUM Ha
s3bIKe IporpaMmupoBanus Python
Peghnexcuenasa:  3amonHeHwe — JgucTa
pedexkcun
3.9 | [pocteie n PazBeTBnsironuiics Ananumuueckaa: TOWCK OTBETOB Ha
COCTaBHBIC YCIIOBUS | QITOPUTM, OJOK-CXeMa | BONIPOCHI  YYHUTENS, CaMOCTOSATEIbHBIN
BETBJICHUSI. MOUCK HH(POpMAUU TIPU  PEIICHUU
Jlornueckue onepaTopsl, | MOCTABIECHHBIX 3a4au.
COCTaBHBIE YCIIOBHSL. Kommynuxayuonnas: pabora B
VYcnoBHbIM onepatop. KOMaHAax U (WJIM) UHANBUAYAIBHO.
Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
pelieHne MpejiaraeMblx 3aJaHuil  Ha
sI3bIKE TIporpammupoBanus Python.
Pegnexcuenaa:  3amonHeHHe — JUCTa
pebnexcun
3.10 | Anropurmudeckas Omneparop while B Ananumuyeckas: TIOUCK OTBETOB Ha
KOHCTPYKIUS Python, cunTakcuc BOIIPOCHl  YUUTENS, CAMOCTOSITEIbHBIN




«IIOBTOPEHUEY. omneparopa while. NOUCK HMH(OpPMauM TNpU  pelIeHUH
[TporpamMmmupoBanue MOCTaBJICHHBIX 3a/a4.
IIUKJIOB C 3a/IaHHBIM Kommynuxayuonnas: pabota B
yCIIOBUEM KOMaHJax U (WJIM) UHAUBUAYAIBHO.
IPOIOJKCHHUS Ilpakmuyeckas: OTBETHl Ha BOIPOCHI,
paboThI pellieHre TpeasiaraeéMbIX 3aJaHuil Ha
A3bIKe TIporpaMmupoBanust Python.
Peghnexcuenaa:  3amonHeHwe — JuCTa
peduiekcun
3.11 | ITporpammupoBanue | Oneparop for B Python, | Anarumuueckas: TOHUCK OTBETOB Ha
IIUKJIOB C 3aJlaHHBIM | (pyHKuus range(), BONPOCHI  YYUTENS, CAMOCTOSATENIbHBIN
YHCJIOM MOBTOPEHUN | CHHTaKCUC QYHKIUU NoucK HH(pOpMaMM TpU  PELICHUU
range(). MOCTaBIICHHBIX 3a/1a4.
Kommynuxayuonnas: pabora B
KOMaHJax U (WiIM) UHAUBUAYAIBHO.
Ilpaxmuueckas: OTBETbl Ha BOIPOCHI,
pelIeHHe MNpeajlaraéMbIX 3aJaHUM  Ha
s3bIKe porpammupoBanus Python.
Peghnexcuenaa:  3amonHeHwe — JUCTa
pednexcun
3.12 | [Ipoekt «Paznuunbie | Luknuyeckuit Ananumuueckas: IIOMCK pereHust
BapUaHTHI QITOPUTM, aJITOPUTM MOCTABJIICHHOW 3aJ1auu.
nporpamMmmupoBanus | while, anroputwm for, Kommynuxayuonnas: paborta B
UKIHYECKOTO IpaBUJjIa 3aMMCH KOMaH/1aX U (W) MHIUBUIYAIBHO.
AITOPUTMAY UKITNYECKUX Ilpakmuueckas: pelieHUE MPOEKTHOMN
anroput™MoB B Python. 3agaun. Peghrexcusnas:  3amoNHEHUE
JUCTa PeQIICKCHH.
3.13 | IIpoext «Hauana Tunsl JaHHBIX, Ananumuveckas: B nporecce
IpOrpaMMHUPOBaHUs | IEpeMeHHbIe, QYHKIUY, | CUCTeMaTH3allMH 3HaHUH.
» MaTeMaTHYECKUE U Kommynukayuonnan: mnpu pabote B
JIOTMYECKHUE ONepaTophl, | KOMaHAAX.
BUJIBI aJITOPUTMOB, IIpakmuyeckasn: B paboTe MO CO3TAHUIO
YCIIOBHBIN OIIEPATOp, BU3yaJIbHOU KapThl 3HaHUM.
oneparop for, oneparop | Pegrexcusenas:  3amoiiHEHUE  JUCTA
while. pedaexcun

«McKyccTBeHHBINH HHTE/IEKT? (YIJIyOJIeHHBbIH)

HaumenoBanue Kparkoe Buabl yueOHoii 1eATeIbHOCTH
TEeMBI coJep:KaHue
1. BBeaenne 8 U u MO
1.1. Bsenenue B [Iporno3uposanue, Ananumuueckas: TOHUCK OTBETOB Ha
MalIiHHOE OOy4eHHe | aHaiu3, o0ydeHue, BOINPOCHI  YUYUTENS, CaMOCTOSITEIbHBIN
JIaHHbIE, IPU3HAKH, MOWCK HWHGOpPMAlMA TPU  PEIICHUU




ANTOPUTM,
HMCKYCCTBEHHBIN
WHTEJUICKT,
MalIMHHOE 00y4YeHUe

IIOCTABJICHHBIX 3a1a4.
Kommynukayuonnas: xomananas pabora,
OTBCTBI Ha BOIIPOCHI YUYHUTCIIA, HUI'pOBas
HpaKTHKA.

IIpakmuueckas: ydactue B Wrpe, padbora
C UTPOBBIM TPEHAKEPOM.

Peghnexcuenasn: pednexcuss MetogoMm «6
LTSI

1.2 Pons Otuka MU, strunoe Ananumuueckas: TIOUCK OTBETOB Ha
HUCKYCCTBEHHOTO npumeHenue MU, BOINPOCHI  YYUTENS, CaMOCTOSITECIIbHBIN
WHTEJUIEKTA B )KU3HU | OTBEeTCTBEeHHOCTh MU, | mouck wHpOpManmum Tpu  peHICHUH
YyeJIOBEKa: ATHKA U perynupoBanue M. | mocraBieHHBIX 3a/1a4.
peryiaupoBaHue Kommynuxayuonnas: xomannnas pabora,

OTBETHI HAa BOMPOCHI YUUTEIIS.
llpakxmuueckas: pelIeHUE Keilca, ydacTue
B UTpeE.

Pedghnexcuenas: oTBeThl Ha KOHTPOJIBbHBIC
BOIIPOCHI

2. OcHoBBbI A3bIKa MporpammupoBanus Python

2.1. | Anroputmsl u Hcnonnutens, Ananumuuecxkas: TOUCK OTBETOB Ha
HCTIOJTHUTEIIH. AITOPUTM. BOIIPOCHl  YUMTEJIA, CaMOCTOSATEIbHBIN
CrniocoOnI 3amucu Cnioco0bl 3amucu MOUCK HWH(DOpMAIMM TPH  PEHICHUH
ITOPUTMOB aJITOPUTMOB: MOCTaBJICHHBIX 3aJ1a4.

CIIOBECHBIH, Kommynuxayuonnas: pabora ¢ UrpoBbIM
MIOCTPOYHBIH, OJIOK- TPEHAKEPOM.

cxema, IporpaMma. Ilpakmuueckas: OTBETbl Ha BOMPOCHI,
JIMHEeNHEIH, pelleHne TMpearaéMbIX 3aJaHuil  Ha
pa3BeTBISIONIUICS U | A3bIKE MTporpaMMmupoBanus Python.
UKITUYSCKUT Pegrexcusnas: 3aI0JIHCHUE JCTa
AJITOPUTMBI. peduexkcun

2.2 OO6mue cBeneHus o Hcropus s3b1ka Ananumuueckasa: TIONCK OTBETOB Ha
SI3BIKE Python, BOIIPOCHl ~ YUMTENs, CaMOCTOSATEIbHBII
MPOTPpaMMHUPOBAHUSL | KOMIWJIHPYEMBIC U MOUCK HWH(DOpMAIMKM TIPU  PEHICHUH
Python MHTEPIPETUPYEMbIE MOCTaBJICHHBIX 3a]1a4.

SI3BIKH, IOCTOMHCTBA
u HemocTatku Python.
ITonsiTHE MJAaHHBIX,
THUIIbI JAHHBIX: LIEJIbIE,
BCIIIECTBECHHEIC B
CTPOKOBBIE.

IlousTue
[IEPEMEHHOM, pa3HULA
MEXIy IEPEMEHHON U
KOHCTaHTOM.

Kommynukayuonnas: padota B KOMaHIax
U (UJTM) UHIUBUIYATbHO.

Ilpakmuyeckasn: OTBETBI Ha BOMPOCHI,
pelieHre TMpeajaraeMbIX 3aJaHuii  Ha
SI3BIKE TporpamMMmupoBanus Python.
Pegpnexcusnaa:  3anomHeHue
pebnexcun

JHUCTa




2.3

Opranuzanus BBoia
U BBIBOJIA JTAHHBIX

Oyukuus print(),
IpaBuiia ee
UCIIOJIb30BaHU.
Omnbku npu
UCIIOJIb30BaHUHU
dbyakuum print().
Tunsl JaHHBIX INt,
float, str.
IIpuBeneHue TUIIOB €

Ananumuueckas:
BOIIPOCHI  YUHUTEII,
MOUCK  MH(pOpMAIIH
MOCTABJICHHBIX 3a]1a4.
KommyHnukayuonnas: padota B KOMaHIax
1 (WJIM) UHIUBUTYAJIBHO.

Ilpakmuyeckasn: OTBETBI Ha BOMIPOCHI,
pellieHre TpeyiaraeéMbIX 3aJaHuid  Ha
A3bIKe TIporpaMmupoBanust Python.

[IOUCK OTBETOB Ha
CaMOCTOSITEJIbHBIN
IIPU  pELICHUU

HOMOILBIO Pegnexcuenaa:  3anogHeHHE  JIUCTa
COOTBETCTBYIOILIUX peduexcuu
ynkui (int(),

float(), str()).

Oynkius type().

Onepatop

IPUCBAaUBaHUSL.

[IpaBuna nMeHOBaHUA
HEPEMEHHBIX.

®Oynxus input(),

npaBuia ee

HCIIOJIb30BaHU.

Heo0xoaumocTts

NIPUBEICHUS

LEJIOUUCIICHHBIX

JAHHBIX K THITY int

rocje BBoja

2.4 | AnroputrmMHuyecKast Tumnbl 1aHHBIX B Ananumuyeckas: TIOMCK OTBETOB  Ha
KOHCTPYKIIUS Python, BOIIPOCHl  YUUTENs, CAMOCTOSATEIbHBIN
«CJIeIOBAHUE» apudmMeTHuecKue NOUCK MHGpOpMAIMM TpPH  PELICHUU

orepaTophl, AEUCTBUSI | OCTABIECHHBIX 3a/a4.

C TepeMEHHBIMU. Kommynukayuonnas: pabota B KOMaHIax
Anroput™m, BUIbI U (UJIM) UHIUBUIYaTbHO.

QITOPUTMOB, Ilpakmuyeckasa: OTBETHl Ha BOIPOCHI,
0COOEHHOCTH pellleHne TMpeajaraéMbiX 3aJaHuil  Ha
JUHEHHOTO A3bIKe porpamMmupoBanust Python.
anropurtMma, 0J0K- Peghnexcuenaa:  3amonHeHue  JHCTa
cxema. peduexcuun

bnok-cxema

JIMHENHOT O

aNropuTMa.

2.5 ITporpammupoBanue | brok-cxema Ananumuueckas: TIOUCK OTBETOB Ha
JIMHEWHBIX JIMHEWHOT O BOIIPOCHl  YUMTENs, CaMOCTOSATEIbHBIN
aJITOPUTMOB ITOpUTMA. NOUCK MH(pOpMAIMM TpPH  PELICHUU

[IporpamMmupoBaHue | MOCTAaBJIEHHBIX 3a/ad.

JMHEWHBIX KommyHnukayuonnas: pabota B KOMaHIax
aJITOPUTMOB, U (UJIM) UHIUBUAYATbHO
apudmMeTHuecKue Ilpaxmuueckasa: OTBETBI Ha BOIPOCHI,
OTepaTopBhl, pellleHre TMpeajaraeMbIX 3aJaHuil  Ha




MePEMEHHBIE sI3bIKE TporpamMmupoBanus Python.
Pegnexcusnasn:  3amonmHeHWe — JIHMCTa
peduiekcun
2.6 AnropurMuyeckast PazBerBistromuiics Ananumuueckas: TIONCK OTBETOB Ha
KOHCTPYKIIUS AIrOpUTM, OJIOK- BONIPOCHI  YUUTENs, CAMOCTOSTEIbHBIN
«"'BETBIICHUEY cXeMa BEeTBIICHHS, NOUCK  HMHGOpMAIMM TPH  PEHICHUU
OTIepaTopHI MOCTaBJICHHBIX 3a/1a4.
CpaBHEHWSI. KommyHnurkayuonnas: pabota B KOMaHIax
VYcnoBHbIE oniepaTopsl | U (WJKM) UHAUBUIYATBHO.
if, if-else, mpaBua Ipakmuueckasn: OTBETHI Ha BOIPOCHI,
3aIHCH YCIOBHBIX pellieHre TMpeajiaraeMbIX 3aJaHuii  Ha
OIIepaTopOB. s3bIKE TIporpaMMupoBanusi Python.
Pegnexcuenaa:  3amomHeHHe — JIHCTa
pedaexcun
2.7 [Tonnas ¢popma brok-cxema Ananumuyeckas: TIONCK OTBETOB Ha
BETBIICHUS BCTBJICHUS. BONIPOCHI  YUUTENS, CAMOCTOSTEIbHBIN
[TonHbIH yCIIOBHBIH NOUCK HMH(MOpMAIMM TPH  PEHICHUU
oreparop, mpaBmuiia MOCTABJICHHBIX 3a/1a4.
3aITUCH MTOJTHOTO KommyHnurkayuonnas: pabota B KOMaHIax
YCJIOBHOTO oriepaTopa | U (WJIM) UHIUBUAYATBHO.
Ilpakmuyeckas: OTBETBI Ha BOIPOCHI,
pelleHne TMpejiaraéMblX 3aJaHuil  Ha
s3bIKE TIporpaMmupoBanust Python.
Pegnexcusnaa:  3amomHeHHe — JHCTa
pedaexcun
2.8 [IporpammupoBanue | [IporpammupoBanue | Anarumuueckas: TIOUCK OTBETOB Ha
Pa3BETBISIONIUXCS JTUHEHHBIX BONPOCHl  YUUTENsI, CaMOCTOATEIbHBIN
QJIITOPUTMOB. AITOPUTMOB, MOWCK WH(MOpPMANMA TPU  PEIICHUU
YcnoBHBIM onepatop | apudMeTHIeCKHe MOCTaBIIEHHBIX 3a/a4.
OTIepaTOpHI, Kommynukayuonnas: pabota B KOMaHIax
NepEeMEHHBIE U (UJT1M) UHIUBUIYATbHO.
Ilpakmuyeckasn: OTBETBI Ha BOMPOCHI,
pellieHre TMpeajaraeMbiX 3aJaHuii  Ha
sI3BIKE TporpamMmupoBanus Python.
Peghnexcuenasa:  3amonHeHue — JHCTa
pednexcun
2.9 [Tpocteie PaspetBisromuiicst Ananumuyeckas: TIONCK OTBETOB Ha
COCTaBHBIE YCIIOBUS | aJIrOpUTM, OJIOK- BONPOCHl  YUUTENsI, CaMOCTOATEIbHBIN
CXeMa BETBIICHUS. MOWCK WH(MOpPMAMA TPU  PEIICHUU

Jlornueckue
OTepaTopBHl,
COCTaBHBIE YCIIOBHS.
VYcnoBHBIM oriepaTop

MOCTaBJIEHHBIX 3a/1a4.
Kommynuxayuonnas: pabora B KOMaHIax
U (WJTM) UHIUBUIYaTbHO.

Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
pelleHre TMpeUiaraéMbIX 3aJlaHuil  Ha
A3bIKe porpaMmupoBanus Python.

Ped)ﬂeKCMGHClﬂ: 3allOJIHCHUEC JUCTa




peduekcun

2.10 | AnropurmMuueckas Omnepatop while B Ananumuyeckas: TIONCK OTBETOB Ha
KOHCTPYKIIUS Python, cunTakcuc BONPOCHI  YUUTENs, CAMOCTOSTEIbHBIN
«IIOBTOPEHUEY. omneparopa while MOMCK HWH(DOpMAIUM TPH  PEHICHUH
[IporpamMmmupoBanme MOCTABJICHHBIX 3a/1a4.

LUKJIOB C 3a/IaHHBIM Kommynuxayuonnas: pabora B KOMaHgax

YCJIOBUEM U (WIM) UHIUBUTYAIIBHO.

MIPOJOJIKECHUS Ilpakmuueckas: OTBETbl Ha BOIPOCHI,

paboThI pelieHre TMpeularaeéMblX 3aJaHuid  Ha
A3bIKe porpaMmmupoBanus Python.
Pegnexcuenaa:  3amomHeHHe — JIHCTa
pedaexcun

2.11 | IIporpammupoBanue | Omnepatop for B Ananumuyeckas: TIONCK OTBETOB Ha
IIUKJIOB C 3alaHHbiM | Python, Qyrkmus BONIPOCHI  YUUTENS, CAMOCTOSTEIHHBIN
YHCIIOM MOBTOpeHu# | range(), CAHTaKCHC NOMCK HWHGOpPMALUKM TPU  PEIICHUU

¢yHkun range(). IIOCTaBJICHHBIX 33/1a4.
Kommynuxayuonnas: pabora B KOMaHIax
U (UJI1M) UHIUBUYaTbHO.
Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
pelleHne TMpejiaraéMblX 3aJaHuil  Ha
A3bIKe porpammupoBanus Python.
Pegnexcusnaa:  3amomHeHWe — JHCTa
pedaexcun

2.12 | IIpoexr «Pa3znmuunbie | [{ukmndeckuit Ananumuueckasi: TTOMCK pelieHus
BapUaHTHI QITOPUTM, aJITOPUTM | IOCTABICHHOW 3a/Ia4H.
nporpammupoBanusi | while, anroput™ for, | Kommynukayuonnas: pabora B KOMaHIax
UKIUIECKOTO MpaBuJIa 3aMKuCH U (UJTM) UHIUBUIYATbHO.

AJITOPUTMAa) UKITHYECKIX Ilpakmuyeckasn: pelIeHUE MPOEKTHON
anroput™MoB B Python | 3amaun.  Pegrexcusnasn:  3amnonHeHue
ucTa pedekcun

2.13 | [Ipoext «Hauama Tumel 1aHHBIX, Ananumuueckas: B rporecce
MPOrPaMMHUPOBAHUS | IEPEMEHHBIE, CUCTeMaTH3allH 3HAHHH.

byHKINH, Kommynuxayuonnas: mnpu pabotre B
MaTeMaTH4eCKue u KOMaHax.

JIOTHYECKHE Ilpakmuyeckasn: B paboTe MO CO3IaHUIO
OTIepaTOPBbI, BUIBI BU3YalIbHOU KapThl 3HAHUMH.
QITOPUTMOB, Pegnexcusnaa:  3amonHeHHWe — JTUCTa
YCIIOBHBIN omepatop, | peduiekcuu

oneparop for,

omneparop while.

3. AHajan3 1aHHbIX Ha Python

3.1 Hayka o naHHbIX. JlaHHble, HayKa o Ananumuueckasa:  aHanU3  TPAKTOBOK
CTpyKTYpbl JaHHBIX | JTAHHBIX, OTKPBITHIE MOHITHUSI «HAyKa O JIAHHBIX», I[OHCK

JTAHHbIe, ICTOYHUKHA | OTBETOB HA  MPOOJIEMHBIE  BOIPOCHI




JAHHBIX, CTPYKTYPbI
JIAHHBIX (CTEK,
MacCHB, O49epe/lb,
XAMI-Ta0IUIIA)

YUUTEISL.

Kommynuxayuonnas: oOcyxaeHue
TPAKTOBOK TOHSTHS «HAayKa O JAHHBIX),
OTBETHI Ha BOIIPOCHI YUUTEJIS.
IIpakmuyeckas: paboTa B MUKpPOTPYIIIIax
Ha | oTame ypoka (BBINOJHEHUE 3aJlaHuUs
Ha OINpPOBEp)KEHHE WU (HAKTUIECKOEe
MOJATBEP)KJIEHUE OIHOIO M3 TE3UCOB);
IIOMCK IPUMEPOB  CANTOB-HCTOUYHUKOB

JTaHHBIX; pelieHue POOJIEMHBIX
3aJIaHNH.
Pegrexcusnas: 3aIl0JIHEHUE JIMCTAa

peduiekcuu B KOHIIE ypOKa

3.2 Pa6ora co ciuckamu | CTpyKTyphl JaHHBIX, | Oxcnepmmuas: o0OCYKIEHUE TOMAIITHETO
Python CIHCKH, CIIHCOK, 3aJlaHUs U €T0 OLICHKA.
AIIEMEHT CIIHCKa, Ananumuyeckas: aHanu3 MPOOJIIEMHOM
UHJIEKC, CUTyalluu 00 OpraHu3allii XpaHEHUS
oTpuIaTeNbHas JAHHBIX (HA MpUMeEpax); HAUCaHHe Koaa
WHJIEKCAIHS (9Tam 2 ypoka).
llpakmuueckas: pelieHHe TMPOOIEMHBIX
3aJlaHul, MpakTudeckas padota (dtam 3
ypoKa).
Kommynuxayuonnas: OTBETHI Ha
BOIIPOCHI YUHUTEJNsI, y4acTUe B TPYIIIOBOM
00CYXJIEHUU MPU BHIMOJIHEHUU 3a/IaHUM.
Pegnexcusnaa:  3amomHeHHe — JHCTa
peduiekcun B KOHIIE ypoKa
3.3 bubmuorexu Python. | Ilouck, OUMCTKA, |Ananumuyeckas: TIOUCK OTBETOB Ha
bubnuoreka Pandas | mpeoGpa3oBanue, npoOJeMHble  BONPOCHl  (Hampumep,
opraHu3aiys u cOoOp | MPOBECTH aHAJIOTHIO OMOIMOTEKH SI3BIKA
JAHHBIX, IPOrpaMMUPOBAHUS c OOBIYHOM
Oubnnorexka s3bIKa | OMONMOTEKOH),  cOCTaBleHHME  ILIaHA
IpOrpaMMHUPOBaHUs, | AEHCTBUI [0 H3YYEHUI0 U aHaJIu3y
oubnuorexku Python, | maHHBIX.
ouOnmmoreka Pandas,
UMIOPT OUOIHOTEK IIpakmuueckas: BBIIIOJIHEHHE
IPAaKTUYECKON paboThI.
Kommynuxayuonnas: OTBETHI Ha
BOIPOCHI YUHUTENs, ydacTue B TPYIIIOBOM
00CYX/ICHUH BBIITOJIHEHHOTO JIOMAIITHETO
3aJJaHUd ¥ B TIPOLIECCE BBIMOJIHEHUS
3aJaHuH.
Pegnexcusnaa: 3anonnenue aucra
pedaexkcun B KOHIE ypoKa
3.4 CTpyKTypbI [Touck, OYMCTKA, | AHanumuueckas: aHaIN3 BBITOJHEHHBIX
naHHBIX B Pandas npeoOpa3oBaHue, JOMAaIIHUX  3aJaHHi, BBITIOJTHEHHE

opranuzanust u cOop

3aJlaHUM 110 CTAHIHIM.




TAHHBIX, CTPYKTYpHI | [[pakmuyeckas: BHIIOTHEHUE 3aJaHUN
naHHbIX B Pandas, | o cTaHIMsM, BHIIOJHEHUE TECTA.
CTPYKTypa  JaHHBIX | KoMmyHuKayuonuas: OTBETHI Ha
Series BOIIPOCHI YYHTEJIsI, y9acTUE B TPYIIIOBOM
00CYXXJIECHUU TIPY BHITIOJTHCHUN 33JITaHUH.
Pegnexcusnas: 3anoTHeHHE JTHCTA
peduiekcun B KOHIIE ypOKa
35 CrpykTypa CrtpykTypa  JaHHBIX | Okcnepmuas: TIOUCK U OOCYKICHHE
nannbix Dataframe DataFrame, cioBapb, | OMMOOK MO pe3yiabTaTaM BBIOJHEHUS
CIIHCOK, byHKIUS | 3amaHuiA
read csv, METOJbI | Ananumuueckas: aHAINA3 BBIMOJHEHHBIX
head u tail MPaKTUYECKHUX 3a/IaHHH, IOUCK OITUOOK 1
ux oOocHOBaHMe, aHanmu3 (parmeHra
Koja (3amanue 4).
Ilpaxmuueckas: BBRITIOTHEHUE 3aJaHUIA HA
coznanue oowvekta DataFrame u3 cioBapst
U U3 chnucka cnuckoB (1 sram ypoka),
BBINIOJIHCHUE 33JlaHWil HA CYMTHIBAHHE U
BBOJI JJaHHBIX, aHaau3 Kojxa U T.4. (2 u 3
dTambl ypoka).  KoMMYHUKAYUOHHAL:
OTBETHI Ha BOMPOCHI YUUTEIIS, y4aCTHUE BO
¢poHTanbHOM Oecene U IPYHIIOBOM
00CYXICHUY TIPH BBITIOJHCHUY 3a/IaHUH.
Pedghnexcuenas: 3anonHeHne mucra
pediiekcuu B KOHIIE YpoKa
3.6 bazosbie onepanuu ¢ | MaGopmanmst o Ananumuyeckas:  TPH  BBITIOJHCHUH
HaOoOpaMu JTaHHBIX JAHHBIX, METONIbI INfO | MPAaKTUYECKOrO 3alaHus Ha  4YTCHUE
u describe, ynucnoBbie | JAaHHBIX W3 TaOMUIBI WHGOPMALMH 00
U KaTeropuaibHbIe urpokax ¢yrOOIpHBIX KIyOOB, B TOM
NIPU3HAKH, yrcie ¢ npumeHennemM meron describe();
arperupymoiiue npu BBITIOJTHEHUH 3a/laHus Ha
byHKIMH: HCCJIEIOBAHHE arperupyomux GyHKIAN.
value_counts, unique, | Ilpakmuueckas: npu BBINIOJTHEHU U
nunique, groupby 3aJ]aHUH, B TOM YHCJI€ CAaMOCTOSTCIBHBIX
MeTonsl min(), max() (M  HMCCIENOBATENbCKUX  MPAKTUYECKUX
u mean(), | pabor.
oObenuHeHue Tabnuy | Kommynukayuonnas: ydactue BO
C TOMOIIBI0 MeToja | (GpOHTAIBHOU Oecene Mo OOCYKIECHUIO
merge, mapaMeTphl on | JOMalIHero 3afaHus (MOJAENTh ypoka —
1 how «IEPEBEPHYTOE 00yUEHUEY).
Peghnexcuenasa:  3amonHeHue — JHCTa
pedaexkcun B KOHIE ypOKa
3.7 OnucarensHas MeTtoabl info, | Anarumuueckas: NpU  BBINOJHEHUH
CTATUCTHKA describe, min, max, | 3amanuii mpakTHueckoW pabOTHI  Ha
mean, yCTIOBHS | IPUMEHEHHE CTAaTUCTUYECKUX METOJIOB, a
GUIBTpAUU JaHHBIX, | TAK)KE TPU COCTABJICHHH 3aJlaHUs Ha
CTaTHCTUKA O | CJIOKHBIE yCTOBUS (UIBTPAIIMHN JTaHHBIX




KaTCropruaJibHbIM

" CTATUCTHYCCKHUX METOJ0B.

napaMmerpam, Ilpakmuueckaa:  Tpu  BBINOJIHEHUU
GuIbTpanus JAaHHBIX, | 3aaHU.
CTaTHUCTUYECKUE Kommynuxayuonnas: ydactue BO
METO/IbI (bpoHTaTBHOM 00CYKAECHUU MPOOIEMHBIX
CUTyallui,  OTBETbl  Ha  BOMIPOCHI,
00CyX/IeHUE B IpyIIax.
Peghnexcuenaa:  3amonHeHue  JHCTa
peduiekcun B KOHIIE ypOKa
3.8 Busyanuzanus Busyanuzanus Ananumuyeckas: npu BbIJICJICHUU
TaHHBIX JTAHHBIX, NPEUMYIIECTB BU3YAJIN3ALUU JAHHBIX J10
MpEeUMYyIIeCTBa UX TaOJIMYHOTO MPEACTABICHUS.
JrarpaMm u | I[lpakmuyeckaa:  TpU  BBIIOJIHEHUU
rpaduKoB; BUJIbI | MPAaKTUYECKUX  3aJaHWii B MaJbIX
JarpamMu; rpyrmrmax; npu BBITTOJIHEHUH
oubmuorexku Pandas, | npakTHyeckoi paboThI.
Matplotlib, Seaborn; | Kommynuxayuonnas: OTBETHI Ha
MOCTPOCHUE BOIIPOCHI YUUTENS, dbpoHTanbHOE
rpadukoB u | obcyxneHue u OOCYKIEHHE B MaJbIX
IrarpaMm ¢ | rpymmax.
MTOMOIIBIO 3TuX | Peghnexcusnasn:  3amoiHEHHE  JUCTa
OuOIMOTEK, METOJbI | pedekcuu B KOHIIE ypoKa
plot, hist, scatter,
joinplot, pairplot,
countplot
3.9 [TpoexT OcHOBHBIC  TIOHSTHSA | AHaIUMUYecKas:  TIPA  BBITOJHEHHUU
«UccnenoBanue TEMBI «AHanu3 | 3a1aHUi O  HCCIEAOBAaHUIO JaHHBIX
naHHbIX». Yacts 1 naHHbIX Ha Pythony (BBIIIOJIHEHHWE  TPOEKTa B MaJbIX
rpymmax).
3.10 | ITpoekr Ilpakmuueckaa:  Tpu  BBINOJIHEHUU
«HccnenoBanne TIPOEKTA.
JaHHBIX». HacThb 2 Kommynuxamuenas: npu o0CYyXICHUH
JIOMAIIIHEr0 3aJaHusl, NMPH BBITOJHEHUN
MIPOEKTa B MAJIBIX TPYIIax
Pegnexcuenaa:  3amomHeHHE — JIHCTa
pednexkcun B KOHIE ypoKa
3.11 | IIpoekt «Python nns | OcHOBHBIE  TOHATUSA | AHarumuyeckaa:  TPU  BBIIOJIHEHUHU
Data Science» TEMBI «AHanu3 | 3a1aHus UTOTOBOM MPaKTUYECKON
naHHbIX Ha Pythony paloThI 10 UCCIIEIOBAHUIO J1aTa CeTa.
IIpakmuyeckas: TIpU BBITIOJHEHUU TECTa
0 pasjeny.
Pegnexcuenan:  3amomHeHWe — JIHCTA
pediiekcuu B KOHIIE ypoKa
4, BBenenue B mammHHoe 00y4yenue Ha Python
4.1 [TonsiTue 1 BUABI UckyccTBeHHBIN Ananumuueckas: TPU CPaBHUTEIBHOM




MAaIIUHHOTO UHTEJUIEKT, TOAXOJ, | aHaJM3€  IOAXOJOB:  OOy4eHHe ¢
o0yueHus OCHOBAHHBII Ha | yuuTtesneM U oOyueHue 0e3 yduTess; MpH
IpaBUiIax, MAIIMHHOE | OTBETaX Ha BOMPOCHI U (PPOHTAIBHOM
o0yuyeHue, HCTOpHs | OOCYKJIEHUH BOIPOCOB IO MPE3EHTALNH.
pazeutuss MMM B | Ilpakmuueckas: Ipu BBIIIOJIHEHUU
urpax, cdepsl | 3ananuil mpakTHYECKON pabOTHI.
PUMEHEHHS Kommynuxayuonnas: OTBETHI Ha
MAaIIMHHOTO BOIPOCHl ~ Yy4MTENs,  y4dacTUE  BO
oOyueHust; oOydeHue | GpOHTATIHLHOM 00CYXIeHUH pu
c YUUTEJIEM, | BHIIOJIHEHUH 3a/1aHUi.
o0yueHue 0e3 | Pegrexcusnas: 3aMojHEHUEe  JIUCTa
yuuTens, 3a7aua | pepaexcuu B KOHIIE ypoka
perpeccun,  3ajada
KJaccuukanuu,
3ajgaya
KJIacTepH3alluy,
oTOOp JMAaHHBIX JJIA
MOJIEJIM  MAUIMHHOTO
0o0y4eHus
4.2 Ananmus u MamunHoe oOy4eHue | Anarumuyeckas: MPH TOUCKE OTBETOB HA
BU3YyaJIU3aLs c YUHUTEJIEM, | BOIIPOCHI B Xofe 00CyX1eHUs
naHHbIX Ha Python MalIMHHOE OO0ydYeHHE | BHITOJHEHHOTO JIOMAIITHETO 3a/IaHHsl, IPH
(moBTOpEHUE) 0e3 yuuTens, 3ajaya | BHIIOJHEHMUM 3aJaHUN  NPAKTHYECKOM
perpeccuu,  3ajaaya | paOOThI.
KJ1accuukanuu, Ilpakmuueckas: npu 00CYyXIeHUU
3ajada BBINTOJIHEHHOTO JIOMAIITHETO 3a/1aHus; TIPU
KJIaCTepU3aLlnY; ¢bpoHTanBEHOM oOmpoce M Oecene, IpH
oubnunorexku Pandas v | BeITOJIHEHWN — 3aJlaHUNl  TPAaKTHUYECKOM
Matplotlib,  yrenue | paboTHI.
TaONMMYHBIX  TaHHBIX, | KommyHukayuonnas: OTBETHI Ha
CTaTUCTHYECKUE BONPOCHl  y4HTENs,  ydacTHe  BO
ITOKa3aTelH, (bpoHTaTBHOM 00CyXIeHUU pu
MOCTPOCHHE BBITOJIHEHUH 3aJIJaHHH.
arpaMm Pegnexcusnaa:  3amomHeHWe — JIHCTA
pediekcuu B KOHIE ypoKa
4.3 bubnnorexku MammnHoe oOyueHue | Ananumuyeckas: OTBETbl Ha BOIPOCHI
MAaIIMHHOTO ¢ yuureneM u 0e3 | (aHanM3 BOMPOCOB U TOUCK OTBETOB)
oOyueHus yUuTeNs, ero | pponTtanpHON Oecenpbl; aHaIU3 rpadUKoOB
IpEeuMyIIeCTBa, MoJieNiell MalIMHHOTO OO0Yy4YeHHus IpHu
MOCTAaHOBKA 1€MW | BeIMONHEHNH 3amaHus «[IpoOimembl B
3ajad, aHaIu3 | 00y4YeHUH MOJIEIIN.
JAHHBIX, oOydvaromas | [lpakmuueckas: TIONCK OTBETOB Ha
u TPEHUPOBOYHAS | BOIIPOCHl  (pOHTAIbHOM  Oecenpl U
BBIOOPKH, 3ajaua | BOIPOCHI YUUTEIS B XOJI€ YPOKa.
perpeccun,  3amaua | Kommynukayuonnas: y4yactue BO
Kiaccuukanuu, dbpoHTaIbLHOW Oecefie TO MaTepHaliaMm
TECTOBast U | IpeablayIero  ypoka;  y4yacTue B

TPEHUPOBOYHAs

O6CY)K)IGHI/II/I ITPYU BBIITIOJJHCHUHU 3aJaHHA B




BBIOOpKa,
nepeoOydeHue,
Henoo0y4eHue,
ONTUMAJIbHAS MOJICITb,
KpOCC-BaIMIaIUs;
oubianoreka Sklearn,

MHUKPOTpYIIE [0 aHalu3y TIpapuKoB
MAaIIMHHOTO O0y4YEeHHUS.
Pegnexcusnas: 3an101HEHNE JIUCTA

peduiekcuu B KOHLIE ypoKa

3Tambl  MOCTPOCHUS
MOJIEJIM  MAaIIUHHOTO
oOyuenus Ha Python
4.4 Jluneiinas perpeccust | [lonsarune  JmHEWHOU | Anarumuueckasn: aHanu3 pabOThI MOACIH
perpeccuun,  1LeneBas | JUHEMHON perpeccuu (moxbop
byHKIMSA, JUHEHHOE | K03 PUIIMEHTOB TMHEHHOTO YpaBHEHHUS C
ypaBHEHHE, HECKOJIbKUMH TIEPEMEHHBIMH); aHAJIN3
TOMOCKEJACTUYHOCTh | 3a7]a4,  MPEACTaBICHHBIX  y4YHUTEIEeM,
JTAHHBIX; CO3/1aHKE | BBIOOP M3 HUX 3a]la4 PErpeccuu; 3aJaHue
MOJeIM  JIMHEWHOH | Ha aHanu3 TpaduKOB U BBIOOP W3 HHX
perpeccun Ha Python | Toro, KOTOpBIA COOTBETCTBYET MOCIIN
c MOMOIIBIO | TUHEHHON perpeccuu; aHalu3 TOUYEHHBIX
o6ubnuorek  Pandas, | rpadukjd u BeIOOp cpemu Hux Habopa
NumPy u Sklearn JAHHBIX, MNOAXOMSIIMX s  pelleHus
3aJaud JTMHEHHOW perpeccuu; Co3JaHue
MOJICIM  MAaIIMHHOTO  OOydYeHus Ha
Python.
Ilpakxmuueckasa: pemenue 3anad (U3
MPEJICTABICHHBIX Yy4YHUTENeM 3a/ady) Ha
BbIOOp Habopa AaHHBIX (1O Tpadukam),
NOAXOMANINX JJI  pelIeHUs 3ajaudu
JIMHEWHON pPErpeccuu; CO3JaHuE MOJEIN
MalpHHOrO  oOyueHust Ha  Python:
MOJIENTb TIPE/ICKa3aHus [IeH Ha KBapTHUPHI
B 3aBUCUMOCTH OT  Pa3IUYHBIX
apaMeTpoB.
Kommynuxayuonnas: yuyacTue BO
(pOHTAILHOM  OOCYXKJ€HUU OCHOBHBIX
BOIPOCOB T€Mbl — JIMHEHHAast QyHKIMS U
JIMHEMTHOE YypaBHEHHUE, KOTOpPbIE YK€
U3ydyaluch B Kypce  MaTeMaTHKW;
oOcyxJeHue 3a1a4 1o rpadukam.
Pegnexcuenaa:  3amomHeHHE — JIHCTa
pednexkcun B KOHIE ypoKa
4.5 Henunelinbie Coznanue, oOyueHue | Ananumuyeckas:  CO3JAHUE  MOJEIH
3aBHCHUMOCTH U OLEHKa MOJIeNH | JUHEWHON perpeccuu Ha OCHOBaHUU
JUHEWHOU perpeccuu, | IpocToil  Tabauubl €  JaHHBIMH O
BU3YaIH3aIus 3apIiaTax COTPYAHUKOB, HaXOJSIIHXCS
naHHeIXx Ha Python; | Ha pa3HBIX JOMKHOCTSX; HAalHMCaHUE
HEeJIMHEHHEIE KOJa.
¢byukuuu, rpaduku | [Ipakmuueckas: penieHne 3amad  Ha
GbyHKIU; CO3JJaHUE MOJENIN JIMHEHHON perpeccus,




MOJIMHOMHAIIEHOE
npeoOpa3oBaHue
JIMHEHOM perpeccuu

OTBETHI Ha BOIPOCHI YUHUTEIS
(moBTOpEeHHE MaTepuana MaTeMaTHKH);
BBITIOJIHCHHE 3a/1aHust Ha
MOJIMHOMUAJIBHYIO perpeccuio,
HallMCaHWe KoJa Uil IpeIcKa3aHus
3HAYEHUSI HOBOI MOJIETIBIO U MTOCTPOCHUE
rpaKOB UCXOHBIX TaHHBIX U MOJICIIH.
Kommynuxayuonnas: ydacTtue BO
(GpOHTATBHOM OOCYXJICHHH, OTBETHI Ha
BOIPOCHI YUUTEIIA.
Pegnexcusnaa:  3anomHeHHe
peduiekcuu B KOHIIE ypoKa

JHUCTa

4.6 Krnaccudukanus. Knaccudukanus, Ananumuyeckas: TIOUCK OTBETOB Ha
Jloructuueckas JIOTUCTHYECKAsI poOJIEMHBIE BOMIPOCH! U PELIEHUE 3aay
perpeccus perpeccusi, TMHEWHbIH | Ha 3Tare 2 ypoka.

KJ1accupukarop, Ilpaxmuueckas: OTBEThl Ha BOIPOCHI,
TUIIEPIUIOCKOCTD, nosxoop IIPUMEPOB 3aza4
OuHapHas KJaccU(UKaLUK; OTBETHl Ha MPOOIEMHbBIE
KJ1accupuKanus, BOIIPOCHl TPU  OOBACHEHWU HOBOTO
MYJIBTUKIIACCOBAsI MaTepuaia;  pelleHue  3ajad = Ha
KI1acCU(pUKALUS; 3aKperyieHre HOBOTO MaTepHala 1o TeMe;
JMHEWHOE ypaBHEHHE, | yyacTue BO (POHTAIBHOH paboTe Ha
KO3 PHUITUEHTBI sTane 3 ypoka.

JIMHENHOTO Kommynuxayuonnas: y4acTue B
yYpaBHEHUS, 00CYXKJIEHUHU TECTa U OCHOBHBIX MOHATUHN
pacIoIOKEHNE TOYKH | TEMBI; OTBETHI Ha BOIIPOCHI YIHTEIIS.
OTHOCHUTEIILHO Pedghnexcuenas: 3anonnenue mucta
MIPSIMOM, oTCTyN | pepyiekcuu B KOHIE YpOKa

00BbCKTa;  CO3JIaHHE,

o0ydyeHue W OIlEHKA

MOJIEIH

JIOTUCTUYECKOMN

perpeccuu

4.7 Knaccudukanus. Matpuna  ommOOK, | AHanumuyeckas: TIOUCK OTBETOB Ha
Jloructuueckas METPUKHU KayecTBa | BONPOCHl YYHUTENs TMpU  OOCYXKIECHUU
perpeccus JIOTUCTUYECKOMN METPHUK KayecTBa JIOTUCTUYECKOMN

perpeccuy,  MOJENb | PETPECCUN; CaMOCTOSITEJIBHOE
JIOTHUCTAYECKON COCTAaBJICHUE MOJEIN JIOTUCTHYECKOMN
perpeccuu Ha Python | perpeccuu TUIS npecKa3aHus
BEPOATHOCTH B Ommkaimue 10 et
UIIeMHYecKoil  OoJie3HM  cepana 1o
Pa3IMYHBIM IMPU3HAKAM.
IIpaxmuueckas: OTBETBl Ha BOIPOCHI

YUUTEIIA; CaAMOCTOATCIBHOE COCTABJICHUC
MO JIOTUCTHYECKOM perpeccun  Ijid

MIpEeACKaA3aHUs BEPOSITHOCTH B
ommxkaiimme 10  ner  MIeMHAYECKOHR
0ose3Hn cepama 1Mo  pazIuYHBIM




NpU3HAKaM.
KommyHuxayuonnas: y4acTue BO
bpoHTaTHEHOM O0CYXJIEHUH METpPUK
KauecTBa JIOTUCTUYCCKOH PErpeccHu;
Pecghnexcusnasn: 3arnonHeHne IucTa
peduiekcHu B KOHIIE ypoKa

4.8

JlepeBbs peleHui.
Yacrs 1

peLieHui,
JIepEBLEB
JUCTHS),

Hepeso
AIIEMEHTHI
(xopeHb,
rIyonHa JiepeBa,
JKaJHbId  aJTrOpHUTM,
aTpuOyT pa30oueHus;
sHTpomUs, (dopmyna
IIlennona,
BEPOSATHOCTb,
kputepuil JxuHu

Ananumuyeckas: TIOUCK OTBETOB Ha
BONPOCHI  y4YMUTENsl MpU  OOCYXKIAEHUU
METPHUK Ka4yecTBa JOTHCTUYECKOM
perpeccuu; CaMOCTOSITENIbHOE
COCTaBJIGHHE MOJEIU  JIOTHCTUYECKOMH
perpeccuu s npecKa3aHusl
BEPOATHOCTH B Ommkaimme 10 et
UIIEMUYECKOM  Oone3HM cepaua 1o
Pa3IUYHBIM IIPU3HAKAM.

IIpakmuyeckasa: OTBETbl Ha BOIPOCHI
YUUTENS; CaMOCTOSITEIIbHOE COCTABJICHUE
MOJIEJIN JIOTHCTUYECKON perpeccuu Juis
npecKa3zaHus BEPOSITHOCTH B
Ommxaiimme 10  Jjer  MIIEeMUYECKOH
Oosle3HM  cepaula [0 PA3IUYHBIM
NpU3HAKaM

Kommynurkayuonnas: yuyacTue BO
(bpoHTaTBPHOM  OOCYXIEHHH  METPUK
Ka4yecTBa JIOTUCTUYECKON PErpeccuy;
Pegnexcusnas: 3anonnenue aucra
pediiexcuu B KOHIE ypoKa

4.9

JlepeBbs peleHuil.
Yacts 2

Ananumuueckas.:
arOpUTMa  MPUHATHUS
IpUMepe UIPhl);  aHAIMU3
IPUMEPOB JIEPEBA PELICHUH.
Ilpakmuyeckasn: y4dacThe B WIrpe Ha
aHaJN3 aJrOPUTMA NMPHUHITUS PELISHUH C
MOMOIIBI0  JIEPEBBEB,  HCCIIEIOBAHUE
KputepreB 3(G(GEKTUBHOCTH pa30ueHus
Ha pUMepax.

Kommynukayuonnasa: o6cyxaeHue mpu
BBITTOJIHEHUH 3aJaHUii B MHKpPOTPYIIIIE;
OTBETHl HAa BOIPOCHI y4UTeNs. YyacTue
BO (DpPOHTAIILHOM OOCYXJICHUH.
Pegnexcusnaa: 3anonnenue aucra
pedaexkcun B KOHIE ypOKa

COCTaBJICHHE
pemieHuit  (Ha
y4eOHBIX

4.10

[Ipoekr «Pemenue
3a1a4n
KIIacCU(UKALIUN

MammmnaHaoe oOyueHue
C y4uTelleM, 3aaada
KIIacCU(pUKaIIUH,
METPHUKH OIIEHKH
KauecTBa

Ananumuyeckas: BHIOOP METO/IOB
peIIeHus 3a1a4u.

Ilpakmuueckas. BBIIOTHEHUE
MPAKTUYECKOTO 3aaHUs TI0 CO3/IaHHUIO
MOJIeJIM MAITUHHOTO 00Y4YEeHUS




KJTacCU(UKALINY; Peghnexcuenas: B xone noaBeaeHus
9Tanbl  pa3pabOTKH | UTOTOB CO3JaHMS U O0YYCHUST MOJICITU
Mozenu MamuaHoro | MO.

00yJeHus, aHaju3
JMAHHBIX, CO3JIaHUE U
o0yJeHue MoJIen,
OIICHKA

s pexTuBHOCTH
paboThI MOJIENTH

Pa3nen 1. BBenenue B McKyccTBeHHbIH MHTE/LIEKT (1 4/2 v)
VYyamuecss JODKHBI 3HaTh MOHATHE UWHGOPMAIUH, pa3uiyhe MEXAY MHNOHITHIMU

«uH(pOpMAaLHY, «TaHHBICY.

VYyamuecs 10KHbI yMETh:

® [IPUBOJUTH NMPUMEPHI HHPOPMAIIMOHHBIX MPOLIECCOB B MPUPOAE, OOLIECTBE, TEXHUUECKUX
CUCTEMaXx;

® CTPYKTYypUpOBaTh MH(POPMAIINIO, BBIACISATH OCHOBHBIC MOHSATHS U B3aUMOCBSI3U MEXITY
HUMU.
Pa3nen 2. AHaIM3 JaHHBIX B 3J1eKTPOHHBIX Tabaunax (8 4/0 u)
Yyaiuecs 10JKHBI 3HATh:

® BO3MOXXHOCTH 3JICKTPOHHBIX TaOIHII TSl XpAaHEHUS, aHAJIM3a U TIPEJICTABICHUS JaHHBIX;
VYyamuecs 10KHbI yMETh:

® BBOJWTH U PEIaKTUPOBATh JaHHBIE B AJIEKTPOHHBIX TaOJINIIAX;

® BLINOJHATH BBIUMCIEHUS C TOMOIIBIO DJIEKTPOHHBIX TaOJNMI[; MPEACTaBIATh JAaHHBIE B
BUJIE IMarpaMM U rpauKoB.
Pa3nen 3. OcnoBbl nporpammupoBanus Ha Python (12 4/12 y)
VYyamuecs 10IKHBI 3HATh:

® IOHSTHS «AJIITOPUTMY, «UCIIOJIHUTENbY, «CUCTEMA KOMAH] UCTIOJTHUTEI»;

® OCHOBHBIE aJITOPUTMUYECKUE CTPYKTYPBI: CIEI0OBAHUE, BETBICHUE, LINKII;

® peanu3alli0  OCHOBHBIX  aJTOPUTMUYECKUX  CTPYKTYp B  BBIODAaHHOM  SI3bIKE
IPOrPaMMHUPOBAHHUS.
VYyamuecs 10IKHbBI YMETh!

® COCTaBIATH AalNTOPUTMBI Ui pELIeHHs TMPOCTHIX 3aJad B cJOBeCHOW (opme, Ha
AITOPUTMHUYECKOM SI3bIKE U HA BBIOPAHHOM SI3bIKE IPOTPaMMHUPOBAHUS;

® BBIIIOJTHATH TPACCUPOBKY aJITOPHUTMA,




® [IPOrpaMMHUPOBATh HECIOXKHbIE TMHEWHBIE, PA3BETBIISIOIINECS U IUKINYECKUE allTOPUTMBI
Ha BBIOPAHHOM SI3bIKE IPOrPAMMHUPOBAHMSL.
Pa3nen 4. Ananu3 nanubix Ha Python (0 4/8 4)
VYyamuecs N0KHBI 3HATh:
® [IOHATHS «MOJEIbY, «MH(OPMAIIMOHHASI MOJEIbY, «MAaTEMaTHUECKask MOJICIIbY, «IaHHBIEY,
«OOJIbILINE TaHHBIEY, «CTATUCTUKAY, «ONUCATENbHAs CTATUCTUKAY;
® STamnbl pa3paboTKU U UCCIIETOBAHMS KOMIIBIOTEPHONH MaTeMaTHYECKOW MOJIEIH.
VYuyamuecs 10KHbI yMETh:
® peaIn30BbIBATH BBIYMCICHHS OMMCATENbHONW CTATUCTUKH;
® CTPOUTh U UCCIIEA0BATh IPOCTHIE KOMIIBIOTEPHbIE HH(POPMALIMOHHbBIE MOJIEIIH.
Pa3nes 12. BBenenue B MammuHoe o0yyenue Ha Python (0 4/10 4)
VYyamuecs 10KHBI 3HATh:
® KJIAacCU(UKAIMIO METOI0B MAIIMHHOI'O O0YYEeHHUS;
® OCHOBHBIE AITOPUTMbI OOYUEHUS C YUUTEIIEM .
VYyanuecs 10KHbI yMETh:
® C03/aBaTh PErPECCUOHHBIE MOJIENH;

® BbIIIOJHATH IPOTrHO3UPOBAHUC.

ConeprxaHue Kypca

B sTOM paspene coaepKUTCS TEMaTHYECKOE IIJIAHUPOBAHUE U IIEPEYEHBb IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI MPOrpaMMbl (MTOTOB M3y4YEHHsS OTAENbHBIX TeM). [IpuBonsarcs nBa
BapHUaHTa IJIAaHUPOBaHUS 3aHATHHA. [lepBblii BapHaHT paccuuTaH Ha MHUHUMAJIBHBIA y4eOHBIH
iad. Bropoiil BapuaHT paccunTaH Ha pacIIMPEHHBIA y4eOHBIN TUIaH.

[IepBoii AOMOTHUTENBHON LIEIBIO U3YYEHHS PACIIMPEHHOIO Kypca SIBISETCS JTOCTHKECHUE
OOJBIIMHCTBOM Y4YalllUXCSl TOBBIIIEHHOTO (MPOJYKTHUBHOIO) YPOBHS OCBOEHHUS Y4YeOHOTO
Mmarepuaia. Y4YeOHMKH YpOBHSA A 7-9 KiaccoB oOecrneyrBarOT HEOOXOJUMBIH JUIsl 3TOTrO
y4eOHBIN U AUJAKTHUECKUI MaTepuail.

BTopoil 1ONOJHUTENBHON LENBI0 M3YYEHHUS PACIIMPEHHOTO Kypca SBISAETCS MOATOTOBKA
yyalmxcs K oJIMMIIHagaM, KOHKypcaM B 00JIacTH aHaliu3a JaHHBIX U MAIIMHHOTO O0y4YeHUSI.

JlononHuTeNbHOE y4eOHOE BpeMs B pacIIMPEHHOM BapHaHTE Kypca B OCHOBHOM OTIA€TCs
npakTudeckoit padore. [Ipu pacmmpeHHOM BapHaHTe yueOHOTo IIaHa OoJiblIas 4acTh (MM Bce)

3aJaHUI MOXKET BBIIIOJIHATHCS BO BpPEMA YPOKOB IO PYKOBOACTBOM YUUTCIIA.



[lepeueHp MIaHUPYEMBIX PE3yIbTATOB OCBOCHHS IMPOrPAMMBI SIBISIETCA €IUHBIM KakK s
MUHUMAJIBHOTO, TaK U JJIsl YIIyOJIeHHOTO BapuaHTa yueOHOro miiaHupoBaHus. Pa3nuuue q0mKHO
NPOSIBUTBCS B CTENEHW TIYOMHBI M KauecTBAa OCBOCHHUS TEOPETUYECKOTO MaTepuana u

MOJIYYCHHBIX IMMPAKTUYCCKHUX HABBIKOB.



TemaTnyeckoe IAaHMPOBaAHUE

Taoauna 4

MuHuMaJIbHBIA BAPUAHT Y4€OHOI0 IUIaHA

Ne Tema KoaunuecTBo
4yacoB
BBeneHne B HCKYCCTBEHHBII HHTEJIEKT
1 | BBegenue B MCKYCCTBEHHBIA MHTEIUICKT 1
Hroro no pazueny 1
AHaJN3 JaHHBIX B YJIEKTPOHHBIX TadIuIaX
2 | Hayka o nanubix. bosnbive nannpie 1
3 | OnucarenbHas ctaTucTHKA. TaOIWYHBIC JTAHHBIE 1
4 | OOpaboTKa JaHHBIX CPEACTBAMU JJICKTPOHHON TaOJIUIIBI 1
5 | O6pabotka naHHbIX. [lepBUYHBII aHATN3 1
6 | Busyanm3amus JaHHBIX 1
7 | CraTuctuyeckuii aHaau3 JaHHbIX. KoppelsiuoHHbIN aHaIu3 1
8 | Craructuueckuii aHanu3 JaHHbIX. JINHEHHBIN perpecCUOHHBIN aHAINU3 1
9 | [Ipoekt «CTaTHCTUYECKUN METO]] aHATTU3a JAHHBIX) 1
Hroro no pasnery 8
OcHoBbl nporpammuposanus Ha Python
10 | Anroputmbl 1 ucnoaHuTeau. CriocoObl 3aMUCH aTOPUTMOB 1
11 | OGmue cBeneHus O A3bIKE IporpaMMupoBanus Python 1
12 | Opranu3zanusi BBOAA U BHIBOJA JJAHHBIX 1
13 | AnroputTmMuYecKasi KOHCTPYKIIHSI «CJICTOBAHHECH 1
14 | IIporpamMmmupoBaHue TMHEHHBIX AITOPUTMOB 1
15 | AnroputmMudeckasi KOHCTPYKIIHSI «BETBICHHE) 1
16 | [Tonnas Gpopma BeTBIIEHUS 1
17 | IlporpamMmmMupoBaHue pa3BETBISIFOIINXCS AITOPUTMOB. Y CIIOBHBIN onepaTop 1
18 | IIpocThie 1 cocTaBHBIE YCIOBUS 1
19 | AnropuTMuYecKast KOHCTPYKIIHSI «TIOBTOpeHUEey. [IporpammupoBaHme 1
IUKIIOB C 33/IaHHBIM YCIIOBUEM MPOAOKEHUS paboThI
20 | [IporpaMMupoBaHUE ITUKIIOB C 33JaHHBIM YUCIIOM TTOBTOPEHUMN 1
21 | ITpoekt «Pa3nuuHbIe BApHAHTHI TPOrPAMMHUPOBAHUS ITUKITUIESCKOTO 1
ITOPUTMAY
22 | Ilpoekt «Havana nporpammupoBanus Ha Pythony» 1
Hroro no pasneny 13
UTOIO 21




Taoauua 5

Yray0/jeHHbIH BApHAHT Y4eOHOI0 IUIaHa

Ne Tema KoaunuecTBo
4acoB
BBe/ieHne B HCKYCCTBEHHBIH HHTENIEKT
1 | BBeaenue B MCKYCCTBEHHbBIA MHTEIUICKT 1
2 | Poab HCKyCCTBEHHOIO MHTEJUIEKTA B )KU3HU YEJIOBEKA: STUKA U 1
peryaupoBaHUN
Hroro no pazneny 2
OcHoBbI porpamMmupoBanus Ha Python
3 | AuroputMsl 1 ucniosHUTEIH. CriocoObl 3aKcH alrOPUTMOB 1
4 | Obume cBeeHus O A3bIKe MporpammupoBanus Python 1
5 | Opranu3zaius BBOJa U BBIBOJIAa JAHHBIX 1
6 | AnroputrMuuecKas KOHCTPYKIHS «CJICT0OBaHUE» 1
7 | IIporpaMMupoBaHy€e TMHEWHBIX aITOPUTMOB 1
8 | AnroputrmMuueckas KOHCTPYKLUS «BETBICHUE 1
9 | Ilomnas hopma BeTBICHUS 1
10 | IIporpammupoBaHue pa3BETBISAIOIINXCS AITOPUTMOB. Y CIIOBHBIN OIlepaTop 1
11 | IlpocTble U cOCTaBHBIE YCIOBUS 1
12 | AnroputmMuueckasi KOHCTPYKIMS «11oBTOpeHue». I[IporpammupoBanue 1
IIUKJIOB C 33/IaHHBIM YCIIOBHEM MTPOJOIDKEHHS PaOOTHI
13 | [IporpamMmmupoBaHUE IUKIIOB C 33JJaHHBIM YHCIIOM TIOBTOPEHHHA 1
14 | Ilpoext «Pa3nuuHble BapuaHThl IPOrpaMMUPOBAHUS UKINYECKOTO 1
aJITOPUTMAa»
15 | IIpoekt «Hauana mporpaMMupOBaHUS» 1
Hroro no pasneny 13
AHanu3 1aHHbIX Ha Python
16 | Hayka o manabIx. CTpyKTYpBI TaHHBIX 1
17 | Pabora co cnuckamu Python 1
18 | bubmmotexu Python. bubnmoreka Pandas 1
19 | Crpykryps! nansabix B Pandas 1
20 | Crpykrypa nanubix Dataframe 1
21 | Ba3oBble oneparu ¢ HabopamMu JaHHBIX 1
22 | OnucaTenbHasi CTaTUCTUKA 1
23 | Buzyanm3anus JaHHBIX 1
24 | Ilpoekt «MccnenoBanue TaHHbIX». YacTh 1 1
25 | ITpoekt «MccnenoBanne qaHHBIX». YacTp 2 1
26 | IIpoekt «Python mns Data Science» (O0o01mieHue u cucreMaTH3aus 1
OCHOBHBIX IOHSATHH TEMBI)
Hroro no pazaeny 11




Beenenne B MammuHoe o0yuenue Ha Python

27 | TlonaTre u BUIBI MAITMHHOTO O0yYCHUS

28 | Anaim3 u Bu3yanu3anus 1aHHbIX Ha Python (moBTOpeHwme)

29 | BuOIMOTEKN MATMHHOTO 00yUeHUs

30 | JIuneitnas perpeccus

31 | HenuneiiHble 3aBUCUMOCTH

32 | Knaccudukanus. Jloructudyeckas perpeccus

33 | Knaccudukarus. Jloructuueckas perpeccus

34 | lepeBbs pemennii. Yacts |

35 | JlepeBbst pemienuid. Yactp 2

RRRrlRPrRrRPr R PR

36 | IlpoekTt «Pemenue 3aqaun Ki1acCUPUKALII»

-
o

HToro no pazneny

UTOoro

w
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Oprasnu3zanoHHO-NearornyecKkne ycJoBusl peaau3alum Kypca

Jlyist peanuzanuu Kypca Ha OCHOBE TIPOTpaMMBbl HEOOXO0IMMO HAJTMYHE CIICTYIOIINX KOMIIOHEHTOB:
® KOMIIBIOTEPBI, PACIIOJNIOKEHHBIE B KOMIIBIOTEPHOM KJIacCe€ M KOMIIBIOTEpHOE pabouee
MECTO YUUTEJISA, TOAKITIOUEHHBIC K ceTH VHTEpHET, MPOSKIIMOHHOE 000PYI0BaHUE,
® TWUIOBOE TMporpaMMHOE  oOecredeHue, MpuMeHseMoe  0o0IIeo0pa3oBaTeIbHBIMU
OpTraHHU3aIUSIMH;
e uHTerpupoBanHas cpena pazpabotku (IDE) mis Python;

e Jupyter Notebooks.

(I)OpMI)I arrecranuu

Bcee pasmensl mpenmosiararoT BBIIOJIHEHHWE M 3alUTy NpPOeKTOB. [IpoekTel mo cBoeit
JUAAKTUYECKONM CYIIHOCTH HalelieHbl Ha (OpMHpOBaHHE CHOCOOHOCTEH, MO3BOJISIOLINX
3¢ (EeKTUBHO IEHCTBOBAaTh B pEaIbHOM KM3HEHHOM cuTyauuu. OOnanas uMH, ydalluecs: MOTYT
aIalITUPOBAThCA K U3MEHSIOIIMMCS YCIOBUSAM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYaIUSX,
paboTaTh B KOMaHIe.

[Tpu pabote HaJl MPOEKTOM MOSBISETCS UCKIIOYUTEIbHAS BO3MOXHOCTh (POPMUPOBAHUS Y
yyaluxcs KOMIIETEHTHOCTH paspelieHus MpodiaeM (MOCKOIbKY 00s3aTeNbHBIM —YCIOBHEM
peanu3alu METO/a MPOEKTOB B ILKOJIE SBISETCS pEIlIeHHE ydyalluMcsi COOCTBEHHBIX MpoOiIeM
CpeACTBaMU IMPOEKTa), a TaKKe OCBOEHHE CIIOCOOOB  JESATEIbHOCTH, COCTAaBIISIOIINX

KOMMYHUKATHBHYIO U I/IH(I)OpMaL[I/IOHHy'IO KOMIICTCHTHOCTH.



Kaxxnprit mpoekT mpearnojaraeT MOJy4YeHHe Kakoro-iubo mpoaykra. B mpemmaraeMbix
IIPOEKTAax 3TO MPOTrPaMMHBIN IPOAYKT, PEIAIOIINN Ty UIM UHYIO 3aJa4y.

Taxue npoexTsl kKak «VccrnempoBanue aaHHbIx», «Python mis Data Science», «Pemenue
3a[aud KIACCU(PHUKAIIMN» SBISIOTCS MEXKIPEIMETHBIMH, B OTJINYME OT MOHOIIPOEKTOB, YaCTHYHO
BBITOJIHAIOTCA BO BHEYPOUHOE BpEMsl M IOJ PYKOBOJACTBOM HECKOJIBKMX CIELMAIUCTOB B
pasinyHbIX 00JacTAX 3HaHMA. Takue MNpoeKkTbl TpeOyrT OYeHb KBATU(PHUIMPOBAHHON
KOOpJMHAIIMY CO CTOPOHBI CIELMATUCTOB M CJIAKEHHOM padOThl MHOTHMX TBOPUYECKHUX TPYIIIL.
MesxIpeMeTHbIE IPOEKTHI MOTYT OBITh KaK HEOOIBIIUMH, 3aTParuBalOIMMHU J1Ba-TPU MPEIMETa,
TaK ¥ HalpaBJICHHBIMM HA pEIIEHUE JIOCTAaTOYHO CIOXKHBIX Ipo0OsieM, TpeOyrommx

coz[epmaTeanoﬁ HHTErpaiyu MHOI'UX oOyacTel 3HaHUS.



