MyHununajibHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpPe:KIeHue —
cpeaHsisi 00eo0pa3oBaTebHas KoJaa Ne 6
¢ yriry0JIeHHbIM H3yYeHHEM OT/AeJbHBIX NMPeIMeTOB
I'O Cpeaneypainbck

Ten. (34368)7-54-17,
7-40-06, 7-46-04

Caiit: 6sdu.uralschool.ru
E-mail: ave_sol _6@mail.ru

624071, CBepasioBckast
00J1aCTh,
r. CpeaneypaJjbCk,
yJ. JlepmoHTOBAa, 1. 6

«[IPUHSTO» YTBEPXKX/JEHA
ITe1aroruuecKuM COBETOM [Tpukazom aupekropa MAOY — COILL Ne 6
MAOY — COLI Ne 6 ¢ yriy61eHHBIM C yIUIyOJICHHBIM HW3YYE€HHUEM OTJCIIbHBIX

- HpeIIMCTOB

HU3YUCHUCM OTHCJIbHBIX ITPEAMCTOB

[Tporoxon Ne 1 ot 31 aBrycra 2023 rona or 31.08.2023 r. Ne 01-12-167

PABOYAS ITIPOT'PAMMA
YUYEBHOI'O IIPEJIMETA
«MCKYCCTBEHHBIH UHTEJIJIEKT»

YpoBeHb 0011ero 00pazoBanusi: OCHOBHoOe o01iee 00pazoBaHue
Kaacc: 7-8

YpoBeHb u3ydeHus npeamera: 0a30BbIit

Peamuzanua @I'OC OO0

r. Cpeaneypajinbck 2023



MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma kypca «MCKyCCTBEHHBIM WHTEIEKT» COCTaBleHa Jid 8§ Kiacca B
coorBercTBUM ¢ TpeboBanusiMu PI'OC ocHoBHOrO o0OmIEro oOpazoBaHus (TpUKa3
Munnpocsemnienuss Ne 287 ot 31 mas 2021 r.), ¢ y4eToM HPEEeMCTBEHHOCTH IPOrpamMm
HA4aJIbHOTO, OCHOBHOTO M CpeAHEro obimero odpa3oBanus. [Iporpamma npenHasHaueHa s
MIPOJOJKEHHSI 00yYEHHs] OCHOBAM MCKYCCTBEHHOT'O MHTEJUIEKTa U OPHEHTHPOBAHA Ha aHAIH3
JAHHBIX, BBEJICHHE B MalIMHHOE 00y4YeHHE Ha 0a30BOM ypOBHE. 3a MOCIEIHUE ECATUIICTUS
BO MHOTMX 00JIaCTSIX HAYKH M UHIYCTPHUH CTAIM HAKAILTUBATHCS O0bIINE 00BEMbl JAHHBIX, a
TaKXKe CTAIM Pa3BUBATHCS METOJIbI MAIIMHHOTO O0YYEHHUsI, O3BOJISIOIINE U3BJICKATh U3 3TUX
JAHHBIX 3HAHUS U SKOHOMUYECKYIO MOJb3Y.

Jlnist 6a30BOr0 ypOBHSI MPOrpaMMOi IPEAYCMOTPEH MPONEASBTHUECKUI pa3aes aHaan3a
JAHHBIX B AJIEKTPOHHBIX TaOJHUIaX, a TaK)Ke OCHOBHI MporpaMMupoBanus Ha Python, ananus
nanHblx Ha Python. OcHoBomonararomieid TeMol SIBISIETCS BBEJICHUE B MPOTPaAMMHUPOBAHUE
Ha Python. CdopmupoBanHbIe y ydanuxcs 3HaHUS ¥ YMEHUS B 00J1aCTU MPOTPaMMHUPOBAHUS
Ha Python OyxyT B manmpHeieM MCIOIb30BaHbI IPH U3YYEHUHU aHAN3a JaHHBIX HA CTYIICHU
OCHOBHOTO OOIIEr0 OO0pa30BaHUS M MAIIMHHOTO OOYYEHHS Ha CTYINEHU CPEJHEro OOIIero
obOpazoBanms. Data Science — ogHa HW3 caMBIX MPOTPECCHBHBIX oOjacTeil B
MIPOrpaMMHUPOBaHUU cerofHs, a Python — camblii monynspHbI U pacpoOCTPaHEHHBIN S3bIK,
WCTOJNB3YyeMBId JUIS aHajdu3a MaHHBIX. He yauBUTENbHO, YTO JBE ATH OOJIACTH 3HAHUM
aKTUBHO U3Y4YalOTCd M TMPUMEHSIOTCS CIEUHUATUCTaMU JUJIsl TOCTPOCHUS TMPEAUKTHUBHBIX
MOJIeNIel, BH3yallu3alul W paboThl ¢ JaHHBIMH. Kypc MO3BONMT ydammMcsi OCBOWTH
OCHOBHBIE MHCTPYMEHTHI pabOThl U MPUCTYNUTh K IOCTPOCHHIO Mojeneid u pabore ¢
naHHBIMA. B Xome ocBoeHHsi yd4eOHOro Marepuana Kypca y ydammxcs (opmupyercs
yCTONYMBBIA MHTEPEC K M3YyYEHHUIO JAHHOW TeMbl U 3aKJIaJbIBaeTcs 0a3a i MPOJIOJDKEHUS
W3YYCHHS METOJIOB MAIIMHHOTO OOYUYEHUS Ha CTYIICHH CPEIHEr0 00IIero 00pa3oBaHMms.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C OJHHM U3 JAUJAKTUYECKUX MPHUHIIUIIOB —
MIPUHIUIIOM TpeeMcTBeHHOCTH. Copep)kaHue NpOrpaMMbl HAXOIUTCS B TECHOH CBS3H C
MaTepHajioM JUIsl Ha4yaJIbHOTO OO0Iero oOpa3oBaHUs, a TaKXe SBIAETCS HEOOXOIUMBIM IS
MOCJIEAYIOLIEro U3YYEeHHs Ha CTYNEHU CPEeIHEro 00IIero oopa3oBaHus. ITO — JIMHUS SA3bIKa
nporpamMmupoBanust Python, ocBoeHme KOTOporo HayMHAaeTCss B OCHOBHOM IIKOJe, U
CKBO3HAsl JIMHHUSA MAIIMHHOTO OOYYeHHUs, OCBOEHHE KOTOPOTO Ha4YMHAeTCsl Ha
MIPONEIEBTUYECKOM YPOBHE B HaudalbHOM M OCHOBHOHM IIKOJIE M IPOAOJDKAETCs Jaajee B
CpeaHEN LIKOJIE.

K 3aBepuiennto o0ydeHus Mo MporpamMme yJauiecs J0JKHbI TOHUMAaTh aKTyalbHOCTb
aHaJM3a JIaHHBIX, €r0 OCHOBHBIE O0JIACTH MPHUMEHEHHsI U METOJbl peanu3anuu. [Iporpamma
npearnosiaraeT, 4Yro y ydamuxcs OyzaeT c(hOpMHUpPOBaHO LEJIOCTHOE NpeACTaBiIeHHe 00
aHanM3e JaHHBIX, pealM3alliil METOJOB aHalM3a NaHHBIX Ha s3bike Python, ero cdepax
MIPUMEHEHHS.

JlaHHBII Kypc omHpaeTcs Ha GyHIaMEHTAIbHBIC UIAKTUIECKUE TIPUHIIHIIBI, TAaKUEe KaK
MPAKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh U JOCTYITHOCTD, LIEJIOCTHOCTh U HENPEPHIBHOCTb,
a Tak)Ke WHHOBAI[MOHHBIE METOJBI MPOOJIEMHO-PAa3BHBAIONIETO W CMEIIAHHOTO OOydYeHWS,
IIPOrPaMMHO-TIPOEKTHOTO M HCCIIEA0BAaTEIbCKOTO TMOJX0M0B. B KOHIlE KakJIoro ypoka
MIPUCYTCTBYIOT BOIIPOCHI M 33J]aHHsI, MHOTHE M3 KOTOPBIX OPHEHTHUPOBAHBI HA KOJUIEKTUBHOE
o0CyXJieHue, TUCKYCCHH, BBIPAOOTKY KOJUIEKTUBHOTO MHEHHS.

Ocoboe MecTo B peanu3ali MpPOTrpaMMbl OTBOIMUTCS BHJICOJIEKIMSIM, OHJIAWH-
pecypcam, TpeHaxepam. Bce 3To co3gaeT HeoOXoauMmble yciaoBUs Ui (HOPMUPOBAHHS
CaMOCTOSITENTFHOCTH B IJIAHUPOBAHWUHM YYEOHOH NEATENFHOCTH, B OpPraHM3AlMU Y4eOHOTO



COTPY/IHUYECTBA, B pACIpEACICHUU pOJIEH NpPU pEIIeHUH YYeOHBIX 3a1ad U MpoOieMm.
Heotbemiemoii 4acTpio mporpamMmbl SIBJISIETCS MPOSKTHAS 1€ATEIHbHOCTh 00Y4aIOIIHUXCS.

W3yueHne pazauyuHBIX AacleKTOB AaHajlu3a JaHHBIX I03BOJUT CPOPMHUPOBATH Yy
yYaImuxcs CIOCOOHOCTh K aHATMTUYECKOW W MPOTHOCTHYECKOW nesarenbHOCTH. [lomck
OTBETOB Ha MPOOJIEMHBIE BOIPOCHI, PEUICHUE MPOOIEMHBIX U MCCIIEAOBATEIBCKUX 3a1aHHM,
MHTETPUPOBAHHBIX B COJEp)KaHUE, HAIIPABJICHO HA (DOPMHUPOBAHHE Yy YUAIIUXCS LIETOCTHOTO
CHCTEMHOT'O MBIIIJICHUSI, KOTOPO€ TMO3BOJIUT KM OLEHHUTHh C(OPMUPOBAHHBIA KpYyT
MOCTOSIHHBIX MHTEPECOB M OCYIIECTBUTh OCO3HAHHBIN BHIOOp NanbHEiIIel 00pa3oBaTelbHON
TPAaeKTOPUU U POPECCUOHATLHOTO CAMOOIIPEICIICHHS.

Hear um 3agaum Kypca. [71aBHOM 1eIbl0 M3Yy4YeHUsS Kypca «3HAKOMCTBO C
HCKYCCTBEHHBIM MHTEJUIEKTOMY SIBJISIETCS CTAHOBJIEHHME Y YYAIlErocsi yCTOMYMBOrO UHTEpEca
K OCBOEHHIO JaHHOW 00JacTH 3HaHUSA U (POPMUPOBAHUE Yy HEr0 0A30BBIX MPEJCTABICHUN O
BO3MOXXHOCTSIX B3aUMOJICHCTBUS C TEXHOJOTMSIMM MCKYCCTBEHHOIO MHTEJUIEKTa IS
pellleHrs MNPUKIAIHBIX 3a7a4, MPOAYKTUBHOTO HCIOJB30BaHUS Ha Oyaro cebe u
OKpY>KaloIuX. 3a/1a4u Kypca: MPHOOPETEHNE yJaluMCsl ONbITa PAKTUUYECKOM, TPOEKTHOM U
TBOPYECKON JEATEIIBHOCTH C MCIOJIb30BAHUEM TOTOBBIX MHCTPYMEHTOB HCKYCCTBEHHOTO
MHTEIUIEKTa, (OPMHPOBAHUE Yy HETO MpeaAcTaBieHUN 00 3(PPEeKTHBHOM HCIOIH30BAHUU
TEXHOJIOTUH HCKYCCTBEHHOI'O MHTEJUIEKTa B CBoei »ku3HH. JlaTh ydamumcs 06a3oBoe
MpeJCTaBIeHHE 00 aHaIM3€ JAHHBIX M PEeaTH3allid OCHOBHBIX METOJIOB aHAIM3a JAHHBIX Ha
s3pike Python, mo3HaKOMHUTH ¢ TEPMHHOJOTHEH HCKYCCTBEHHOTO HMHTEUIEKTa U HAy4YUTh
[IPUMEHSTh HEKOTOPBIE U3 €r0 METOJI0B JJIsl PELIECHUS IPAKTUYECKUX 3a/1a4.

LeneBas aynuropus Kypca. Yuamiecs 8 KjaccoB 0011eo0pa3oBaTeIbHbIX IIKOJ.

Mecto Kkypca «VICKYCCTBEHHBI HMHTEUIEKT» B Y4eOHOM IUTaHE. YPOKH Kypca
«VICKYCCTBEHHBIN HMHTEIJIEKT)» MOTYT IMPOBOJUTHCS B § KiaccaXx B KayeCTBE BHEYPOUHOU
JeSITeTbHOCTH (BO3MOXKHBIE (DOPMBI: (haKyJIbTaTHB, KPYXKOK U TIpoUee).

IleHHOCTHBIE OPHEHTHPHI COAEPKAHUS U PeATU3ANNU MPOTPAMMBbI

ConepkaHre TPOTPaMMbl HOCHUT MEXIMCIUIUIMHAPHBIA XapakTep. EcTecTBEHHBIM
06pa30M BBIIVIAAUT €ro BO3MOXKHAsA HMHTCrpanusda ¢ AUCHUIINIMHAMHA HpeHMeTHOﬁ oOactu
«Marematuka u uHMOpMaTHKay. Pa3BUTHE JIOTMYECKOTO M QJITOPUTMHUYECKOTO MBIILICHHS,
OCYIIECTBIISIEMOE HA YypOKaxX II0 OTUM JUCHUIUIMHAM, CIYXHT 331ade (HOpMHpPOBAHUS
HE0OXOIUMOM OCHOBBI, Ha KOTOpPOW B MJalbHeiIIeM OyaeT OCYIIECTBICH Iepexoa K
MaITMHHOMY O0yUY€HHUIO Ha CTYIIEHU CPEHET0 00IIero oopa3oBaHusl.

Uepes uCHoONb30BaHUE Pa3NUYHBIX JAaTAaCeTOB M aHAJIM3 JaHHBIX CHHTE3UPYIOTCS
3HAHUS M YMEHHUS yYallluXcsl, HOJyYeHHbIe UMU Ha ypokax reorpaguu, Gpu3nku, OUOIOTHH U
JIpYTUX.

Heorpemnemoll 4acTbi0 IporpamMMmsel SIBISETCS pealu3alnys IPOEKTHOIO METOoJa
oOyuenus.  [IporpamMmmoil  mpeaycMOTpEeHO  BBIMOJTHEHME  TaKMX  MPOEKTOB  Kak
«CTaTucTUYecKuil METOJ| aHallu3a JaHHBIX», «Pa3auuHble BapuUaHThl NMPOTrPAMMHUPOBAHUS
UKINYecKoro anroputmay, «Hauana mporpammupoBanust Ha Python». [IpoekTsl mo cBoeit
JTUTAKTHYECKON CYITHOCTH HAaIeJIeHBI Ha (OPMHUpPOBAHUE CIOCOOHOCTEH, ITO3BOJISIOIINX
3¢ (deKTHBHO JeHCTBOBATh B pPEaTbHOM JKM3HEHHOH cuTyaruu. OOnamas MMM, ydalruecs
MOTYT agalnTUPOBATHCA K HU3MCHAIOIIMMCA YCIOBUAM, OPUCHTUPOBATHCA B pa3HOO6p33HI)IX
CUTYyaIusx, paboTaTh B KOMaH/IE.

I[Ipu paboTre Hag TNPOEKTOM  TOSBISAETCS  MCKIIOUWTETIbHAs  BO3MOXKHOCTH
dbopMUpOBaHHS Yy YyYaIIUXCS KOMIIETEHTHOCTH pa3pemieHuss TmpobieM  (TMOCKONbKY
00s13aTeTbHBIM YCIIOBHEM pPEATU3alldd METOJa TPOEKTOB B IIIKOJIC SIBISICTCS pEIICHUE
ydanmcsi COOCTBEHHBIX MPOOJIeM CpeACTBaMH MPOEKTa), a TaKkKe OCBOCHHE CIOCO00B
ACATCIIBHOCTH, COCTABJIAOIIINX KOMMYHUKATUBHYIO U I/IH(l)OpMaHI/IOHHy}O KOMIICTCHTHOCTH.

IlnannpyemMble pe3y/bTaThl OCBOEHHSI YUeOHOI0 Kypca
®OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIUMUCS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPEIHEr0 OOIIEro 00pa3oBaHUSA: JIMYHOCTHBIM



pesynbratam (Ttabmuma 1); MeranpeaMeTHBIM pe3yiabTaTaMm (Tabmuia 2); TpeaMeTHBIM

pesyibTaTam (tabmuna 3).

Taomauna 1

JInuHOCTHBIE pe3yJIbTAThI

TpedoBanne PI'OC

Yem gocTuraercs

JIMYHOCTHBIE PE3yNIbTaThl, 00ECIICUNBAIOIIUE ANANTALIUI0
00y4aroIerocs: K U3MEHsIOIUMCSI YCJIOBHUSIM COLMAIBHOM 1
IIPUPOJHOM CpEbI:

YMEHHE Paclo3HaBaTh KOHKPETHBIE IPUMEPBI TIOHATHS 110
XapaKTEePHBIM IIPU3HAKAM, BBIIIOJIHATH OllEpallii B COOTBETCTBUU C
OIIPEICICHUEM U NIPOCTENIIMMH CBOMCTBAMU IIOHATHUSA,
KOHKPETHU3UPOBATh MIOHATHE IIPUMEpPAaMU, UCII0JIB30BATh IIOHATHE U
€ro CBOMCTBA IIPY PELICHUH 3a]1a4, & TAKXKE OIIEPUPOBATh
TEPMUHAMH U TIPEACTABJICHUSAM B 00J1aCTH KOHILICTIIIUH YCTOMYUBOTO
pa3BUTHSA

Paznensl

«BBenenue B
HMCKYCCTBEHHBII
HHTCIIICKTY,

«OCHOBEI
porpaMMHUpOBaHUs Ha
Pythony,

«AHanu3 JaHHBIX B
AJICKTPOHHBIX
Ta0IMIIAX .

HGHHOCTI/I HAay4YHOI'O IIO3HAHMUA:

OBJIaICHUEC OCHOBHBIMHU HAaBbIKaMU HCCHCHOB&TGHLCKOﬁ
ACATCIIBHOCTH, YCTAHOBKA Ha OCMBICJICHUEC OIIbITA, H8,6JHOI[CHI/H>'I,
MOCTYIIKOB U CTPECMIICHUEC COBCPILICHCTBOBATD ITYTHU JOCTUKCHUA
WHJIWBUIYAJIBbHOT'O U KOJIJICKTUBHOI'O 6HaFOHOJIy‘II/IH

Pasmensl «AHanus
JAHHBIX B 3JICKTPOHHBIX
Ta0JIULIaAX».

Taoauma 2

MeTaHpeIlMeTHble pe3yJabTaThbl

TpedoBanne PI'OC

Yem gocTuraercs

YMeHue caMmoCTOATeILHO IUIaHUPOBATDb ITIYTHU JOCTUKCHUS LICIIN, B
TOM YHUCJIC aJIbTCPHATHBHBIC, OCO3HAHHO BI>I6I/IpaTI) HanboJee
B(I)q)CKTI/IBHBIe CITIOCOOBI peuicHu-d yqe6HLIX 1 MMO3HaBaTCJIbHBIX
3aaad.

HpOGKTHHe 3aJaHusg

YMmenune OLCHUBATH NPABUJIBHOCTH BBIITIOJTHCHHUA y‘IC6HOI71 3aJa4u,
COOCTBEHHBIC BO3MOXKHOCTH €€ peuicHus.

Pazgensr «Ananu3
JAHHBIX B DJIEKTPOHHBIX
Ta0IUIAX,

«AHanu3 DaHHBIX HA
Pythony»

YMeHue onpenenats HOHATHs, CO3/1aBaTh 0000IICHUS,
yCTaHaBJIMBATh aHAJIOTUHU, KIIACCU(PUIIMPOBATh, YCTAHABIINBATh
[IPUYMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH JIOTUUECKUE PACCYXKACHMUS,
YMO3aK/II04eHUs (MHAYKTUBHbIE, IEAYKTUBHbIE U 110 aHAJIOTUHN) U
JIeJ1aTh BBIBOJIBI.

Pa3gensl «Ananus
JAHHBIX B 3JICKTPOHHBIX
TaOIMIIax ),

«AHanu3 JaHHBIX HA
Pythony

YMeHue co3ziaBath, IPUMEHSATh U IPe0OpPa30BbIBATh 3HAKU U
CHUMBOJIBI, MOJIEJIM U CXEMBI JJISl peIIeHUs] YUeOHBIX U
MIO3HABATEJIBHBIX 33/1a4.

Pa3gensl «Ananns
JTAHHBIX B 3JICKTPOHHBIX
TaOIMIIax»,

«AHanu3 JaHHBIX Ha
Pythony»




®opmMupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH
ucnonb3zoBanusg UKT (MKT-koMnereHun).

Pasnens! «AHamu3
JTAHHBIX B 3JIEKTPOHHBIX
TaOIHIIax»,

«AHanu3 JaHHBIX HA
Python»

Taoauma 3

Hpe}IMeTHLIe pe3yJabTaThbl

TpedoBanne ®I'OC Yem gocruraercs
dopmupoBanue HH(HOPMALIMOHHON U aIrOPUTMUYECKOHN KynbTyphl, | Paznesnsl
(bopMHpOBaHKE TPEACTABICHUS O KOMITBIOTEPE KaK YHUBEPCATHbHOM | «OCHOBBI
ycTpoiicTBe 00paboTKH UH(OPMAIMH, Pa3BUTHE OCHOBHBIX HABBIKOB | IPOrPaMMHUPOBaHMS Ha
Y YMEHUH UCIOJIb30BAaHUS KOMIIBIOTEPHBIX YCTPOMCTB. Python»

«AHanu3 JaHHBIX HA
Pythony

dopmupoBaHUe MPeICTaBIECHHUsS 00 OCHOBHBIX H3y4aeMbIX
NOHATUSX (MH(pOpPMAITUS, aNTOPUTM, MOJIEINTb) U UX CBOWCTBAX.

Paznensl «Ananus
JAHHBIX B 3JICKTPOHHBIX
Ta0IMIIax »,

«OCHOBBI
pOrpaMMHUPOBAHUS Ha
Pythony

«AHaN3 JaHHBIX Ha
Pythony, «BBenenue B
MalllMHHOE 00y4YeHne
Ha Python»

Pa3BuTHe anropuTMUYECKOTO MBIIICHUS, HEOOXOAUMOTO s
npodecCHOHATLHOM JIEATEIIFHOCTH B COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUN COCTABUTH U 3alIUCATh AITOPUTM ISl KOHKPETHOTO
UCTIOJTHUTEIIS;, (POpMHUpPOBaHKE 3HAHUIA 00 aITOPUTMUICCKUX
KOHCTPYKILHUSAX, TOTHYECKUX 3HAYCHUSX U OTEpaIusixK; 3HAKOMCTBO C
OJTHUM U3 S3BIKOB TIPOTPAMMHUPOBAHUS U OCHOBHBIMHU
AITOPUTMUYECKUMH CTPYKTYpaMU — JIMHEHHOH, YCIOBHOM U
[MUKINYECKOM.

Paznensl «Ananus
JAHHBIX B 3JICKTPOHHBIX
TaOIMIIAX »,

«AHanu3 JaHHBIX Ha
Pythony, «OcHOBBI
MAITUHHOTO OOYYECHHSI

dopmupoBanue yMeHui hopManu3aui U CTPYKTYPUPOBAHHUS
nH(popMaIuu, yMeHHs BEIOMPATH CIIOCO0 MPECTaBICHUS JaHHBIX B
COOTBETCTBHUH C MMOCTABIEHHON 3a/1a4yeil (TabIuIlbl, CXeMBbI, TpaduKH,
JMarpaMMbl) C UCTIOJIb30BAaHUEM COOTBETCTBYIOIIMX MTPOTPAMMHBIX
CpeacTB 00OpabOTKHU TaHHBIX

Paznenbr «OCHOBEI
POrpaMMHUPOBAHUS HA
Python», «Ananu3
JAHHBIX B 3JICKTPOHHBIX
TaOIMIIAX ),

«AHanu3 JaHHBIX HA
Python», «BBenenue B
MalImHHOE 00yUueHue
Ha Pythony

dopmupoBaHUE HABBIKOB U YMEHUN O€30MacHOro 1
11€J1ec000pa3HOro MOBECHUS ITPU PabOTE C KOMIBIOTEPHBIMU
nporpaMMamu u B cetu IHTepHeT, yMeHus coOII0AaTh HOPMBbI
MH(GOPMAIMOHHOM STHKH U TIpaBa

Pazgen «BBenenue B
HUCKYCCTBEHHBII
WHTEIIECKTY




Conepxanue kypca «cKkycCcTBeHHBII HHTEJIEKT»
7 KJIACC

Pa3znes 1. BBenenue B mcKyccTBeHHbIH HHTe/IEKT (1 1)

VYyamuecss MOJDKHBI 3HATh MOHSATHE HH(QOpPMAMH, pPA3IUYUE MEXKIY MOHITHIMU
«H(POPMAILIHA», «TaHHBICY.

VYyamuecs 107KHBI yMETB:

— MPUBOAUTH TpUMEPHl HWH(GOPMAIMOHHBIX MPOILECCOB B MPUPOAE, OOIIECTBE,
TEXHUYECKHUX CUCTEMaX;

— CTPYKTYpHpPOBaTh HH(GOPMAIIMIO, BBIACIATH OCHOBHBIC IOHSATHS M B3aMMOCBS3H
MEXy HUMHU.

Pa3znes 2. AHAJIM3 JaHHBIX B 3JIEKTPOHHBIX Ta0auuax (8 4.)

Yuyaruecst 10JKHBI 3HATD:

— BO3MOXHOCTH D3JIEKTPOHHBIX TAaOMUI] IS XpaHEHWs, aHalu3a W MPEACTABICHUS
JTAHHBIX;

— VYwuyammuecs JOKHBI YMETh:

— BBOJWTH U PEIAKTHPOBATH JAHHBIC B JICKTPOHHBIX TA0JIUIIAX;

— BBIMIOJIHATH BBIYUCIICHUS C MIOMOIIBIO AIEKTPOHHBIX TAOJIUIL; TIPEICTABIATh JaHHBIC
B BHJIC IMarpaMM | rpaduKoB.

Paznen 3. OcHoBbl nporpammupoBanus Ha Python (26 u.)

VYuyaruecs 10JKHbBI 3HATh:

— TIOHSITHS «@JTOPUTM», KUCIIOJTHUTENbY, «CUCTeMa KOMaH/ HCTIOJHUTEIIS,

— OCHOBHBIE AITOPUTMHUECKUE CTPYKTYPHI: CIIeI0BaHUE, BETBICHUE, IIUKI,

— pealu3alMio OCHOBHBIX AQITOPUTMHYECKHX CTPYKTYp B BBIODAHHOM  SI3bIKE
MIPOrpaMMHUPOBAHUSI.

VYyamuecs 1071KHbI yMETh:

— COCTaBIIATh AJITOPUTMBI JJIsS PELICHUs MPOCTHIX 3a7ad B CIOBECHOW (opme, Ha
AITOPUTMHUYECKOM SI3bIKE U Ha BHIOPAHHOM SI3bIKE TPOTPAMMUPOBAHUS;

— BBINOJHATH TPACCUPOBKY aJITOPUTMA;

— TPOrpaMMHPOBATh HECJOXKHBIC JIMHCHHBIC, PA3BETBIAIONIMECS M IHKINYCCKUE
QITOPUTMBI HAa BHIOPAHHOM SI3BIKE ITPOTrPAMMHUPOBAHHUS.

8 kiace

Pa3neu 1. BBenenune B ncKyccTBeHHbINH HHTEJLIEKT (1 1)

VYyamuecs NOMKHBI 3HAaTh MOHATHE HMH(OpPMAlMM, pPa3IUYUe MEXIY HNOHITHIMU
«uHbOpMALH», «TaHHBIEY.

VYyamuecs 1071KHBI yMETh:

— MPUBOAWUTH NpUMEpPhl HH(GOPMALMOHHBIX IPOLECCOB B MpUPOAE, OOIIECTBE,
TEXHUYECKHUX CHCTEMAX;

— CTPYKTYpPHUPOBaTh HMH(OPMAIUIO, BBIAEIATh OCHOBHBIE TMOHSATHS U B3aUMOCBS3H
MEX1Yy HUMH.

Pa3nen 2. AHaM3 JaHHBIX B 3JIeKTPOHHBIX Ta0aunax (8 4.)

Yuamuecs T0KHBI 3HATD:

— BO3MOXHOCTU D3JIEKTPOHHBIX TaOJUI] JUIsl XpaHEHUs, aHalu3a U IPeACTaBICHUS
JAHHBIX;

— VYwyamuecs JOJKHBI YMETh!

— BBOJIUTH M PEIaKTUPOBATh JAaHHBIEC B JIEKTPOHHBIX TabIMIIaX;

— BBINOJIHATH BBIYHUCIICHUS C TIOMOIIBIO 3JIEKTPOHHBIX TAOJUIL; MPEJICTABIATh TaHHbIE
B BUJI€ JMarpaMM U IrpauKoB.

Paspnen 3. OcHoBbl nporpammupoBanus Ha Python (26 4.)

VYyamuecs 10JKHBI 3HaTh:

— TOHATHS «AITOPUTM», UCIIOJTHUTEIDY, «CUCTEMA KOMaH/ UCIIOJIHUTEIS;



— OCHOBHBIE AITOPUTMHUYECKUE CTPYKTYPBI: CI€AOBAaHUE, BETBIECHUE, LIUKII,

— peajM3alMi0 OCHOBHBIX QITOPUTMUYECKHX CTPYKTYp B BBIODAaHHOM  SI3BIKE
[IPOrpaMMHUPOBAHUS.

VYyamuecs 107KHBI yMETh:

— COCTaBJIATH AJITOPUTMBI JJISi PEUICHHs IMPOCTHIX 3a/Jad B CIOBECHOW Qopme, Ha
AITOPUTMUYECKOM S3bIKE U Ha BBIOPAHHOM SI3bIKE IPOIPAMMHUPOBAHUS;

— BBINOJHATH TPACCUPOBKY AJITOPUTMA;

— IPOrpaMMHpOBATh HECJIOXHBIE JIMHEHHBIC, Pa3BETBILIIOIIMAECS M LUKINYECKUE

QJITOPUTMBI HA BEIOPAHHOM $I3bIKE IPOIPAMMUPOBAHUS.

TemaTn4eckoe IJIAHUPOBAHHUE C ONIPEACJTICHUEM OCHOBHBIX BH/10B y‘leﬁHOﬁ

AeITeJIbHOCTH
7 kaacc
HaumenoBanue Kparkoe Buabl yueOHOiI 1eATEIbHOCTH
TeMBbI coJepxaHue
1. BBenenne B U n MO
1.1 | BBenenue B [Iporno3upoBanue| Anarumuueckas: MOUCK OTBETOB Ha BOIIPOCHI
MalIMHHOe aHajamu3, 00y4eHue,| yYuTessi, CaMOCTOATEIbHBIN TOUCK HH(OpMaIuu
o0ydeHue JaHHbIE, IPU3HAKH| PU PEUICHUH ITOCTABJICHHBIX 3a]1a4.
AITOPUTM, Kommynurxayuonnas: xomanaHasi pabota, OTBETHI
HCKYCCTBEHHBI | Ha BOMPOCHI yUUTENs, UTPOBAsl MPAKTHKA.
WHTEJUICKT, Ilpakmuueckas: ydactue B urpe, padbora ¢
MAaIIMHHOE UTPOBBIM TPEHAKEPOM.
oOydeHune Pecghnexcusnas: pepaekcus METOJIOM «6 TIUISTD)
. AHaJIU3 TaHHBIX B JIEKTPOHHBIX Ta0JIMIIAX
2.1 | Haykao Hayxka o nansbIx, | AHarumuyeckas: TOUCK OTBETOB Ha BOIIPOCHI

JTAHHBIX. npodeccuu B YUUTEISI, CAMOCTOSITENIbHBIN MOUCK WH(OpMAaLIUN

bonpmme 00J1aCTH HayKu O | IIPH pEIICeHUH OCTAaBJIEHHBIX 3a/1a4.

JaHHBIE TaHHBIX, TaHHbIe | KommyHuxayuonuas: ydactue BO GpOHTAILHOM
1 OoJbIITHE 00CyX/ICHIH, OTBETHI HA BOTIPOCHI YUUTEIIA.
JIaHHbIe, METOABl | [Ipakxmuueckas: pelieHre IpeiaraeMbIX 3aJaHuii
paboThI € cpeactBamu Excel.

TAHHBIMA Pecghnexcusnas:
00CyXIeHIE KOHTPOJIBHBIX BOIIPOCOB U
MO/IBEICHUE UTOTOB BBITIOJHEHHUS MPAKTHYECKOTO
3aTaHUS
2.2 | Onucarenvhas | TaOnuuHbIe AHnanumuyeckas: TOUCK OTBETOB HA BOIIPOCHI

CTaTUCTHUKA. JTAHHBIE, METOJIBI | YUUTEIIsl, CAMOCTOSITEIIbHBIN MTOUCK HH(POPMAITUN

Tabnuunbie paboTsI ¢ NP PEILLICHUU MMOCTABJIECHHBIX 3a/1a4.

JTAHHBIE TaOTMIHBIMA Kommynuxayuonnas: yqaactue Bo GpOHTaTEHOM
JTAHHBIMU, 00CYKJIEHIH, OTBETHI HA BOIIPOCHI YUHUTEJIS.
06a30BbIE Ilpakmuueckas: pemieHre MpeaiaraeMbIX 3aT1aHAM.
WHCTPYMEHTHI Pecghnexcusnas:

TaOJIUYHOTO o0cCyXJIeHE KOHTPOJIbHBIX BOIPOCOB U




npoieccopa
Excel, cbop u

MOABECHUE UTOTOB BHITIOJIHEHUSI PAKTHYECKOTO
3aJaHus

oOoraieHue
JTAHHBIX

2.3 | O6paboTka CTaTUCTUYECKUE | Ananumuueckas: TOUCK OTBETOB HAa BOIIPOCHI
JAHHBIX 1oKa3aTe, YUUTENs, CAMOCTOATENbHBIN TOMCK HH(pOpMaLUU
CpeaCcTBaMu Mepbl [P PELICHUN IOCTABJIEHHBIX 3a/1a4.
3JIEKTPOHHOU LEHTpaJIbHOU Kommynukayuonnas: yuactue Bo (PpOHTAILHOM
TaOJINLIBI TEHJCHIINH, 00CYX/IeHUH, OTBETHI HA BOIIPOCHI YUUTEIIS.

BCTPOCHHBIE IIpakmuueckaa: pelieHUe IpeaiaraéMblx 3a/1aHui
byHKIIH cpeactBamu Excel.

=CYET(), Pegrexcusnas:

=CYMMY(), 00CyX/IeHUEe KOHTPOJIbHBIX BOIIPOCOB U
=CP3HAY(), IIOJIBEICHUE UTOTOB BBIIIOJIHEHUSI TPAKTUYECKOTO
=MAKC(), 3a1aHUsA

~MUH(),

=MOJIA(),

=MEJIMAHA()

2.4 | ObpaboTtka [TepBuuHBIit AHanumuyeckas: TOUCK OTBETOB HA BOIIPOCHI
JTAHHBIX. aHaJu3 JaHHBIX, | y4WTEJNs, CAMOCTOSTEIbHBIN MOUCK UH(OpMaLK
[epBuyHEBIi 9Tarnbl paboThI ¢ | MPH PEIICHUH MTOCTABICHHBIX 3a/1a4.
aHau3 JTAaHHBIMH, Kommynukayuonnas: yaactue Bo (PpOHTaILHOM

BCTPOEHHBIE 00CYyKJIEHIH, OTBETHI HA BOIIPOCHI YUHUTEJIS.
byHKIHU IIpakmuyeckaa: penieHUe NpeaaraéMblx 3alaHUH
=CUETECJIN(), | cpenctsamu Excel.

=CUETECJIUMH | Pegnexcusnas:

0, 00CyX/IeHUEe KOHTPOJIbHBIX BOIIPOCOB U
=CP3HAYECJIN( | moaBeeHNE UTOTOB BBIIIOJHEHUS IPAKTUYECKOTO
), 3a1aHus

=CP3HAYECJIN

MH(),

=CYMMECIJIN(),

=CYMMECJINM

H()

2.5 | Busyanuzauus | Busyanuzauus Ananumuueckas: TOUCK OTBETOB Ha BOTIPOCHI

JTAHHBIX JTAHHBIX, YUUTEIS, CAMOCTOSATENBHBIN MMOUCK WH(POpMAIUN
BU3YaJIbHBIN IPY PELICHUH MTOCTABJICHHBIX 33/1a4.
aHaIN3 IaHHBIX, | Kommynukayuonnas: ydactue BO ppOHTAILHOM
rpaduku, 00CYXJIeHUH, OTBEThI HA BOIIPOCHI YUUTEJI.
JMarpaMMBbl, Ilpakmuueckas: penieHne npeiaraeMplx 3aJaHui
THCTOTPaMMBl, cpeactBamu Excel.
KOHCTPYKTOp AJisi | Pegpnexcusnas:
paboThI ¢ 00CyX/IeHUEe KOHTPOJIbHBIX BOIIPOCOB U
qUarpaMMaM# M | TIOZBEIEHHE UTOTOB BHITIOJIHEHHS TPAKTHYECKOTO
ux 3aJaHMsL.
dbopmaTupoBaHue

2.6 | Cratuctuuecku | Cratuctuueckuil | Amanumuueckas: TOUCK OTBETOB HA BOIPOCHI
i aHanus aQHAJINU3 IaHHBIX, | YYUTEJsI, CAMOCTOSITENIbHBIN MOUCK HH(OpMaLUn
JTAHHBIX. BU3yaJIU3aIUS IIPU PELICHUN TOCTAaBJICHHBIX 33/1a4.




KoppensiuvoHH | AaHHBIX € Kommynukayuonnas: yaactue Bo (pOHTaILHOM
Bl aHAIU3 MIOMOILBIO 00CYX/1IeHUH, OTBEThI HA BOIIPOCHI YUUTEIISL.
JarpaMMbl Ilpakmuueckaa: penieHne NpeaiaraeMbIX 3a1aHUH
pasz0poca u cpencrBamu Excel.
pacuera Pecghnexcusnas:
K03 duunenTa 00CyX/IeHUE KOHTPOJIbHBIX BOIIPOCOB U
KOppEeISIUH, MOJIBEZICHNE UTOTOB BBITIOJHEHUS IPAKTUIECKOTO
koaurmeHt 3aaHus
KOpPPEeISIUH
ITupcona
2.7 | Cratuctuuecku | Iloctpoenue Ananumuyeckas: IOUCK OTBETOB HA BOIPOCHI
1 aHanu3 MaTeMaTHYeCKOM | yuuTelis, CaMOCTOATEIbHBIN MOUCK UH(OpMaIK
JTAHHBIX. MOJIeITN MIPU PELICHUN TIOCTABJICHHBIX 3a/1a4.
JIuneiHbIi JIMHEHOM Kommynurxayuonnas: yaactue Bo GpOoHTAIILHOM
PErpecCUOHHBIN | (TTapHOiT) 00CYX/IeHUH, OTBETHI HA BOIIPOCHI YUUTEIIS.
aHau3 3aBUCUMOCTH U IIpakmuyeckaa: pelieHUe IpeasiaraéMblx 3alaHUH
ee cpenctBamu Excel.
uHTepnperauus | Pegnexcusnas:
00CyX/IeHUEe KOHTPOJIHBIX BOIIPOCOB U
IO/JIBE/ICHUE UTOTOB BHITIOJHEHUS PAKTUUYECKOTO
3aJaHHsI
2.8 | [Ipoekr [TonsaTus paznena | Anarumuyeckas: HOUCK OTBETOB HA BOIIPOCHI
«CraTtucTuyeck | «AHanM3 NaHHBIX | YYUTENsI, CAMOCTOSTEILHBIA IOUCK HHPOPMALIUU
Uil MeToJ B 3JIEKTPOHHBIX IPU PELICHUH ITOCTABJICHHBIX 33/1a4.
aHaiu3a TaOIUIIax» Kommynukayuonnas: yaactue Bo (GpOHTAIEHOM
JTAHHBIX» 00CYXJIeHUH, OTBETHI HA BOIIPOCHI YUUTEIIS.
IIpakmuyeckaa: penieHUe NpeaiaraéMblx 3alaHUH
cpenctBamu Excel.
Pegrexcusnas:
00CyXJIeHUEe KOHTPOJIbHBIX BOIIPOCOB U
HIO/JIB€/ICHUE UTOTOB BHITIOJHEHUS PAKTHUECKOTO
3aJaHuS
3. OcHoBbI A3b1Ka NporpammupoBanust Python
3.1 | Anroput™msl u HcnionHuTeN®, Ananumuyeckas: TOUCK OTBETOB HA BOTIPOCHI
UCTIOJIHUTEIH. QITOPUTM. YUUTENS, CAMOCTOATENbHBIN MOMCK HH(pOpMaLUN
CnocoOs1 3ancu | CriocoObl 3alIUCH | IIPH PELIEHUH OCTAaBJIEHHBIX 3a/1a4.
QITOPUTMOB QITOPUTMOB: Kommynukayuonnas: pabora ¢ UTpOBBIM
CJIOBECHBIH, TPEHAKEPOM.
MOCTPOYHBIH, Ilpakmuueckas: OTBETHI HA BOIIPOCHI, pEIlIEHUE
0J0K-CcXeMa, MpeuIaraeéMbIX 3a/1aHUH Ha S3bIKE
nporpaMma. nporpamMupoBanus Python.
JlunelinbIi, Peghnexcusnas: 3anonaenue micta pedaeKcun
Pa3BETBISIOLIHIAC
I ¥ [IAKJINYECKUHU
QITOPUTMBI.
3.2 | Obuue Uctopus s3p1ka | Ananumuyeckas: IOUCK OTBETOB Ha BOIIPOCHI




CBEJICHHUSI O
SI3BIKE
POrpaMMHUPOBA
Hus Python

Python,
KOMIIUJIUPYEMbIE
H
WHTEPIPETUPYEM
BIC SI3BIKH,
JIOCTOMHCTBA B
HEIOCTaTKU
Python.
ITonsTHe
JTAHHBIX, TUIIBI
JIAaHHEBIX: IICIIBIC,
BEIIIECTBECHHEIC U
CTPOKOBBIE.
Ilousrue
IIEPEMEHHOM,
pa3HULIa MEXIY
MIEPEMEHHOM U
KOHCTaHTOM.

YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OpMALIUN
MIPH PEUICHUHU TIOCTABICHHBIX 33]1a4.
Kommynurxayuonnas: pabora B KoMaHAax U ()
VH/IMBUTYaJIbHO.

Ilpakmuyeckas: OTBETHI HA BOIIPOCHI, pEIICHHE
npeyiaraeMbIX 3aJIaHUH Ha SI3bIKE
nporpammupoBanus Python.

Peghnexcusnas: 3anonnenue aucra peiekcuu
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Opranu3zanus
BBOJIa ¥ BBIBOJIA
JAaHHBIX

@Oynxus print(),
MpaBuiia ee
MCIOJIb30BaHUS.
Ommbku nmpu
UCTIOJIb30BaHUHT
byHkun print()
Tune! faHABIX:
int, float, str.
IIpuBenenue
THUIIOB C
MIOMOUIbIO
COOTBETCTBYIOIIU
X ¢pyHkumi (int(),
float(), str()).
Oynkuus type().
Omneparop
NIPUCBauBaHMUSL.
IIpaBuna
UMEHOBAHMSI
NEPEMEHHBIX.
®ynkuus input(),
MpaBHIia ee
MCIIOJIb30BaHUA.
Heo6xoanmocTth
MIPUBEICHUS
EJIOYNCIIEHHBIX
JAHHBIX K THITY
int mocze BBOJA.

Ananumuyueckas: TOUCK OTBETOB HA BOTIPOCHI
YUYUTEIIs,, CAMOCTOSTEIIBHBIN MOUCK WH(POPMAIIUU
IIPH PEIICHUU TIOCTABJICHHBIX 3a/1a4.
Kommynurxayuonnas: pabora B KoMaHAax U (W)
WHIBHUTYJIEHO.

Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, PEIICHUE
MpeIaraéMbIX 3aJJaHUIN Ha S3bIKE
nporpamMupoBanus Python.

Peghnexcusnas: 3anonnenue aucra peiekcun
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AnropuTMHYECK
ast KOHCTPYKIUS
«CIIEe0BaHUE»

Twumel JaHHBIX B
Python,
apudmMeTHuecKue
OTIEPATOPHI,

Ananumuyeckas: NOUCK OTBETOB HA BOIIPOCHI
YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OpMaLUn
P PEIICHUN TOCTABJIEHHBIX 3a/a4.
Kommynuxayuonnas: pabora B KoMaHAax U (UIH)




NENCTBUA C

UHAUBUAYAJIBHO.

MePEMEHHBIMH. Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI, pEIICHNE
Anroput™, BUIBI | IpEIaracMbIX 3aJaHH Ha S3bIKE
AITOPUTMOB, nporpammupoBanus Python.

0COOCHHOCTH Pecghnexcusnas: 3anomaeHune mucta peaeKkcun
JIMHEWHOT O

QITOPUTMA,

OJ0K-cxema.

biok-cxema

JIMHEWHOT O

ITOpPUTMA.

3.5 | [IporpammupoB | biok-cxema AHnanumuueckas: TOUCK OTBETOB HA BOIPOCHI
aHUE JIMHENHBIX | JIMHEHHOTO YUUTENS, CAMOCTOATENbHBIN MOUCK HH(pOpMAIUN
AITOPUTMOB aIropuTMa. IIPU PEIICHUH TOCTAaBICHHBIX 3a/1a4.

[TporpammupoBa | Kommynuxkayuonnas: padoTa B KoMaHaax U (WIn)
HUE JINHEHHBIX UHAUBHUIYAIIBHO.

QITOPUTMOB, Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
apuMeTHyecKue | mpeiaraeMbiX 3aJaHUi Ha S3bIKEe

OTIepaTOPHI, nporpamMupoBanus Python.

MepEeMEHHBIE. Pecghnexcusnasn: 3anonnenue nucta pediaexkcun

3.6 | Anroputmuueck | PaserBistomuii | Anarumuueckas: IOUCK OTBETOB Ha BOIIPOCHI
ast KOHCTPYKIUS | CS aIrOPUTM, YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OpMALIUN
«BETBJICHHE) O70K-cxeMa IPY PELICHUH ITOCTABJICHHBIX 33/1a4.

BETBJICHHS, Kommynuxayuonnas: pabora B KoMaHAax U (W)
OTIepaTopHI WH/IMBUYaJIEHO.

CPaBHEHHSI. Ilpakmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
YcinoBHbIe npeJiaraeMbIX 3aJaHHil Ha S3bIKEe

omeparopsl if, if- | mporpammupoBanus Python.

else, mpaBuia Pegrexcuenas: 3anoaaenue nucta pedaekcuu
3aIUCH

YCIIOBHBIX

OIIepaToOpOB.

3.7 | llonnas popma | biok-cxema AHnanumuyeckas: TOUCK OTBETOB Ha BOIIPOCHI

BETBIICHUS BETBJICHHUSI. YUUTEISI, CAMOCTOSITENIbHBIN MOUCK WH(OpMAaLIUU
ITonnbii IIpY PELICHUH MOCTABIECHHBIX 3a/1a4.
YCIIOBHBIN Kommynukayuonnas: pabora B KoMaHaax U (MIIH)
oreparop, WH/IMBUYAITEHO.
npaBuiia 3anucu | [lpakmuyeckas: OTBETHI Ha BOIPOCHI, pEeLICHHE
MIOJIHOTO MpeuIaraeéMbIX 3a/1aHUH Ha S3bIKE
YCIIOBHOTO nporpammupoBanus Python.
omeparopa. Peghnexcusnas: 3anonnenue nucta pedaekcun

3.8 | I[IporpammupoB | IlporpammupoBa | Ananumuueckas: MOUCK OTBETOB HAa BOTIPOCHI
aHue HUE JTMHEHHBIX YUUTEIs, CAMOCTOSTENBHBIN MOUCK WH(OpMAIHH
Pa3BETBISIONINX | QAJITOPUTMOB, MIPU PELICHUN TOCTABICHHBIX 3aj1au.
csl anropuTMoB. | apudmernueckue | Kommynuxayuonnas: pabota B KOMaHIaX U (MJIH)
VYcnoBHbIH OTepaTopHl, WHIUBUAYAIBHO.




oreparop NIEpEMEHHBIE. Ilpakmuueckas: OTBETHI HA BOIIPOCHI, pEIlICHUE
MpearaeMblxX 3aJJaHuil Ha S3bIKE
nporpammupoBanusi Python
Peghnexcusnas: 3anonnenue nucta pedaexkcun
3.9 | Ilpoctbie u PasperBisromnii | Anarumuueckas: IOUCK OTBETOB HA BOIIPOCHI
COCTaBHbIE Csl AJITOPUTM, YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OpMaLIUn
YCIIOBHSA O70K-cxema MIPU PELICHUU TIOCTABICHHBIX 3aJ1a4.
BETBJICHHUSI. Kommynuxayuonnas: pabora B KoMaHAax U (UITH)
Jlornueckue WHUBUYAIIBHO.
OTepaTopBkl, IIpakxmuueckas: OTBETHI HA BOIPOCHI, pEIICHHE
COCTaBHbBIE MpeUIaraeéMbIX 3a/1aHUH Ha S3bIKE
YCIIOBUSL. nporpammupoBanus Python.
YcioBHbII Peghnexcusnas: 3anonnenue aucra perekcun
orepaTop.
3.10 | Anroputmudeck | Oneparop while | Anarumuueckas: IOUCK OTBETOB Ha BOIIPOCHI
ast KoHCcTpykius | B Python, YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OpMALIUN
«MIOBTOPEHHUE». | CHHTaKCHUC IIPY PELICHUH ITOCTABJICHHBIX 33/1a4.
[TporpammupoB | oneparopa while. | Kommynukayuonnas: padota B koManaax u (Min)
aHME [TUKIIOB C WH/IMBUYaJIEHO.
3aJJaHHBIM Ilpaxmuueckas: OTBETHI HA BOIPOCHI, pEIICHHE
yCIIOBUEM npeJiaraeMbIX 3a/IaHUH Ha SI3bIKE
MPOJOTHKECHHUS nporpammupoBanus Python.
paboTsl Pecghnexcusnas: 3anomaeHune mucta peeKcuu
3.11 | [IporpammupoB | Omneparop for B AHanumuyeckas: TOUCK OTBETOB HA BOIIPOCHI
anue mukioB ¢ | Python, pynkuus | yuutens, caMoCTOSTENbHBIN MOUCK HH(OpMALIUU
3aJJTaHHBIM range(), MIPHA PEIIEHUH NTOCTABIECHHBIX 3a/1a4.
YHCIIOM CHUHTAaKCHUC Kommynukayuonnaa: pabora B KoMaHaax U (MIIH)
MTOBTOPEHUM ¢ynkuu range(). | MHIUBUYATBHO.
Ilpaxmuueckas: OTBETHI HA BOMPOCHI, pEIICHNE
MpeJIaraéMbIX 33JIaHUI Ha S3bIKE
nporpammupoBanus Python.
Pedghnexcuenas: 3anonHenne aucta peQuekcuu
3.12 | [IpoexTt [uknuyeckui Ananumuyeckasi: TOUCK PEIICHUS] TOCTABICHHOU
«Pa3nuunbie AIITOPUTM, 3aJ1a4H.
BapHaHThI anroput™ while, | Kommynuxayuonnas: pabota B KoMaHaax U (WIn)
nporpaMMupoBa | anroputwm for, WH/IMBUYAITBHO.
HUS npaBuiia 3anucu | I[lpakmuyeckas: penieHre MpoeKTHON 3aauu.
UKITHYECKOTO UKITHYECKIX Pedghnexcuenas: 3anoaHeHne TUCTa peQIIEKCUH.
AITOPUTMAY AITOPUTMOB B
Python.
3.13 | [Ipoekt Tunel TaHHBIX, Ananumuueckas: B Ipouecce CUCTEMATU3ALMHT
«Hayvana IIEpEMEHHBIE, 3HAHUM.
porpamMMupoBa | (GyHKIIHH, Kommynuxayuonnas: npu pabote B KOMaHIax.
HUSD) maremaTtuueckue | [lpakmuueckas: B paboTe O CO3/1aHUIO
Y JJOTUYECKHE BHU3YaJIbHOW KapThl 3HaHUU. Peghrexcusnas:
OTepaTopHl, 3aIoJIHEHHE JIUCTa peIIeKCUU




BU/IBI
aJITOPUTMOB,
YCIOBHBIN
orepatop,
onepatop for,
omneparop while.

8 kaacc
HaunmenoBanue Kparkoe Bujbl yueOHOM AeATEILHOCTH
TeMbI coJiep:KaHue
1. BBenenne B U1 u MO
1.1 | BBenenue B [Iporno3upoBanue| Anarumuueckas: TOUCK OTBETOB HA BOIPOCHI
MAIIHHHOE aHajamu3, 00y4eHue,| yYuTessi, CaMOCTOATEIbHBIN TOUCK HH(OpMaIuu
o0ydeHue JIaHHbIC, MPU3HAKH| TIPU PEIICHUHU MMOCTABJICHHBIX 3a]1a4.
AITOPUTM, Kommynurxayuonnas: xomanaHasi pabota, OTBETHI
HMCKYCCTBEHHBIM | HA BOIPOCHI YUUTEISI, UTPOBAsi IPAKTHUKA.
WHTCJUICKT, Ilpakmuueckas: ydactue B Urpe, padora ¢
MaIllMHHOE HUTPOBBIM TPEHAKEPOM.
oOydeHue Pedghnexcusnas: pepaekcus METOIOM «6 TSI
. AHAJN3 TaHHBIX B JJIEKTPOHHBIX TA0IHIAX
2.1 | Haykao Hayka o nansbIx, AHnanumuueckas: TOUCK OTBETOB HA BOIPOCHI
JIaHHBIX. npodeccuu B YUMTEIIs, CAMOCTOSITEIIbHBINA TOUCK
Bonpmne 00J1aCTH HAYKH O MH(pOpMaIKUU MIPH PEIICHUHN TTOCTAaBICHHBIX
JTaHHEIC JIaHHBIX, JaHHBIC U 3aJ1a4.
OoJbIIINE TaHHBIE, Kommynurxayuonnas: yaactue Bo GpoHTATBHOM
METO/IbI PabOTHI C 00CYXI€HUH, OTBETHI HA BOIIPOCHI YUUTEISI.
JTaHHBIMHA Ilpakmuueckas: pelieHne NpeaIaraeMbIx
3amanuii cpeactBamu Excel.
Peghnexcuenas:
00CyXI€HIE KOHTPOJIBHBIX BOITPOCOB U
IMOJIBEJICHUE UTOTOB BHITTOJIHCHUS
MPAKTUYECKOTO 3aJaHus
2.2 | OmucarenpHas Tabnuunble nanuwle, | AHarumuueckas: TOUCK OTBETOB HAa BOIPOCHI
CTaTUCTHKA. METO/IbI PabOTHI C YUHUTEIIs, CAMOCTOSITEIIbHBIN MTOUCK
Tabanunbie TaOJUYHBIMA nH(OpPMAIIUU TIPU PEIIEHUH MTOCTaBICHHBIX
JTaHHBIE JaHHBIMH, 0a30BLIE 3a/ad.
MHCTPYMEHTHI Kommynurxayuonnas: yaactue Bo GpoHTATHHOM
Ta0JIMIHOTO 00CYXI€HUH, OTBETHI HA BOMPOCHI YUUTEIIS.
nporeccopa Excel, Ilpakmuueckas: pelieHne NpeIaraéMbIx
cOop u oboraiienne | 3aJaHU.
JIAaHHBIX Peghnexcuenas:
00CyXIeHNE KOHTPOJIBHBIX BOITPOCOB U
IMOJIBEJICHUE UTOTOB BEITTOJIHCHUS
MPAKTUYECKOTO 3aaHus
2.3 | Obpabotka CTaTUCTUYECKHE Ananumuyeckas: TOUCK OTBETOB HA BOIIPOCHI




JAaHHBIX

MoKasaTciiu, MCPhI

YUuTeiid, CaMOCTOSITEIBbHBIN MMONUCK

CpeacTBaMu LEHTPAJIbHOU nH(OpPMaLIUY IPU PEIICHUH TOCTAaBICHHBIX

AIEKTPOHHOU TEHJICHLIUH, 3a/ay.

TaOJIUIIBI BCTPOCHHBIE Kommynurxayuonnas: yaactue Bo GpOHTaAIbHOM
¢ynkuun =CUET(), | o6cyskneHnn, OTBETH Ha BOIPOCH! YIUTE.
=CYMM(), Ilpakxmuueckas: penmieHne npeajiaraéMbix
=CP3HAY(), 3amanuii cpeacreamu Excel.
=MAKC(), =MUH(), | Pegpnexcusnas:
=MOJA(), 00CyX/1IeHnEe KOHTPOJIbHBIX BOIIPOCOB U
=MEJIMAHA() HOJIBEJICHNE UTOTOB BELITIOJTHEHUS

MPaKTUYECKOro 3aJaHus
2.4 | O6paboTka [lepBuunblil aHanu3 | AHarumuueckas: IOUCK OTBETOB HA BOIIPOCHI

JTAHHBIX. JTAHHBIX, STAIbI YUUTEIIs, CAMOCTOSITEIIbHBIN MOUCK

[TepBuuHbIif paboThI C JaHHBIMH, | MHQOPMAIMH MIPH PELICHUN TOCTABICHHBIX

aHaau3 BCTPOCHHBIC 3a/1ay.
byHKIIUN Kommynuxayuonnas: yaactue Bo GpOHTaAIbHOM
=CUETECJIN(), 00CYyXJI€HUH, OTBETHI HA BOIIPOCHI YUUTEJIS.
=CUETECJIUMH(), | llpaxmuueckas: pelienue mpeaiaraeMblx
=CP3HAUECJIN(), |3amanuii cpeacreamu Excel.
=CP3HAUYECJIUMH | Pegnexcusnas:

(), =CYMMECIJIN(), | oOcyxkneHne KOHTPOJIbHBIX BOIPOCOB U
=CYMMECJIMMH() | moaBeacHNE UTOTOB BHITIOJHEHUS
MPAKTUYECKOT0 3aJaHus
2.5 | Buszyanmuzamus | Busyanuzamus Ananumuyeckas: IOUCK OTBETOB Ha BOMPOCHI

JTAHHBIX JTAHHBIX, YUHTEIIs, CAMOCTOSITEIIbHBIN MTOUCK
BU3YaJIbHBIN aHATIN3 | MHPOPMALIUU MIPU PEIICHUU ITOCTABIECHHBIX
JMaHHBIX, rpaduku, | 3amau.

JIarpaMmebl, Kommynurxayuonnas: yaactae Bo GpOHTATHBHOM

THCTOTPaMMBI, 00CYyKJI€HUH, OTBETHI HA BOMIPOCHI YUHUTETIS.

KOHCTPYKTOP JJIS Ilpakmuueckas: pelieHue npeajiaraeMbIx

paboTsI ¢ 3amanuii cpeacreamu Excel.

auarpamMmamu U ux | Peghnexcusnas:

dbopMaTupoBaHue o0cykIeHue KOHTPOJIBLHBIX BOMPOCOB U
MO/ABEICHUE UTOTOB BHITIOJIHEHUS
MPaKTUYECKOTO 3aJaHusl.

2.6 | Cratuctuuecku | CTaTUCTHYECKUIN AHnanumuueckas: TOUCK OTBETOB HA BOIPOCHI

i aHanu3 aHaJIN3 JIaHHBIX, YUHTEIIs, CAMOCTOSITEIIbHBINA MOUCK

JTAHHBIX. BU3yaJIA3aIus WH(pOpMaIUU MIPH PEIICHUHN TTOCTaBICHHBIX

KoppenauroHH | 1aHHBIX C TOMONIBIO | 3a7ad.

Bl aHAITN3 JMarpaMMbl Kommynuxayuonnas: yaactue Bo GpoHTATIEHOM
pa3bpoca u pacuera | 00CYXJI€HUHU, OTBETHI Ha BOMPOCH! yUUTEIIS.
koa(durmenta Ilpakmuueckas: penieHue npeajiaraeMbIx
KOPpEJISLNH, 3amanuit cpeacreamu Excel.

KO3 UIIUEHT Peghnexcuenas:
KOppeJsALu 00CyXIeHE KOHTPOJIBHBIX BOIPOCOB U
[Tupcona MOABECHUE UTOTOB BHITIOJTHEHUS
MPaKTUYECKOTro 3aJaHus
2.7 | Cratuctuuecku | Iloctpoenne Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI
it ananus MaTeMaTU4YeCKOn YUHTEIIs, CAMOCTOSITEIIbHBINA MOUCK




JAHHBIX. MOJIEJTH TUHEHHOU nH(OPMAIIUY TIPU PEIICHUH MTOCTaBICHHBIX

Jluneiinbrit (mapHoit) 3amay.

PErpeCCUOHHBIN | 3aBUCUMOCTHU U €€ Kommynuxayuonnas: yaactae Bo GpOHTATHBHOM

aHanu3 MHTEpIIpEeTaLUs 00CYyKJIEeHUH, OTBETHI HA BOIIPOCHI YUHUTEJIS.
IIpakmuueckas: pelieHue MpeajiaraeMbIx
3amanuii cpeactBamu Excel.
Peghnexcusnas:
o0cyKIeHuEe KOHTPOJIbHBIX BOIPOCOB U
MIOJIBEJICHUE UTOTOB BHITIOJTHEHUS
MPAKTUYECKOT0 3a/IaHuUs

2.8 | Ilpoekr [TonsTus pazuena Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI

«CratucTuyecK | «AHajau3 JaHHBIX B | yUUTEJs, CAMOCTOSTENIbHBII MOUCK

Ui MeTOJ AIIEKTPOHHBIX nH(OPMAIIUY TIPU PEIICHUH TOCTaBICHHBIX

aHayM3a TabIumax» 3ajad.

JTAHHBIX) Kommynuxayuonnas: yaactae Bo GpOHTATHBHOM
00CYyKJI€eHUH, OTBETHI HA BOIIPOCHI YUHUTEJIS.
Ilpakmuueckas: pelieHnue MpeajiaraeMbIx
3amanuii cpeactsamu Excel.
Peghnexcusnas:
o0cykIeHuEe KOHTPOJILHBIX BOIPOCOB U
MIOJIBEJICHUE UTOTOB BBITIOJTHEHUS
MPAKTUYECKOTO 3a/IlaHus

3. OcHoBBI 13bIKa IporpaMmmupoBanusi Python

3.1 Anroputmbl 1 | McnionHUTE!Nb, AHnanumuyeckas: TOUCK OTBETOB HA BOIPOCHI
WCIIOJTHUTEINIU. | aJTOPUTM. YUUTEIIs, CAMOCTOSITEIIbHBIN MTOUCK HHPOpMALIUU
CrniocoOsr CniocoObl 3anKcH | IpU PElIeHUH MOCTaBICHHBIX 3a/1a4.
3anucu AITOPUTMOB: Kommynurxayuonnas: pabora ¢ UTpoBbIM
aJrTOPUTMOB CJIOBECHBIN, TPEHAKEPOM.

MOCTPOYHBIA, Ilpaxmuueckas: OTBETHI HA BOTIPOCHI, pEIICHHE
0J0K-CcXeMa, MpeIaraeMbIX 3a1aHUi Ha SI3bIKE

mporpamma. nporpammupoBanus Python.

JlunelinbIi, Peghnexcusnas: 3anonnenue nucra pedaekcun
Pa3BETBISIONIUIC

I 1 UKJINYECKUHU

AITOPUTMBI.

3.2 OO6mmue Ucropus si3p1ka AHnanumuyeckas: TOUCK OTBETOB HA BOIIPOCHI
CBEJICHUS O Python, YUUTEINSI, CAMOCTOSITENIbHBIN MOUCK HH(OpMALIUN
SI3BIKE KOMITWJIMPYEMbIE | MPU PEIICHUH MOCTABJICHHBIX 3a/1a4.
IIPOrpaMMHUpPOB | 1 Kommynukayuonnaa: pabora B KoMaHaax U (MIIH)
anus Python WHTEPIPETHPYEM | MHIUBHIYATHHO.

BI€ SI3BIKH, Ilpakmuueckas: OTBETBI Ha BOIIPOCHI, PEILICHUE
JIOCTOMHCTBA U MpeIaraeMbIX 3aaHUI Ha SI3bIKE

HEJOCTaTKU nporpamMupoBanus Python.

Python. Peghnexcusnas: 3anonaenue mucta pedaeKcun
[TonsaTue

JTAHHBIX, THTTBI

JTAHHBIX: IIEeITbIE,




BEILECTBCHHBIE U
CTPOKOBBIE.
[Tonsarue
MIEPEMEHHO,
pa3HUIIA MEXKITY
MepEMEHHOM U
KOHCTaHTOM.
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Opranuzanus
BBOJIA U
BBLIBOJIA
JTAaHHBIX

dynkius print(),
MpaBuIia ee
UCIOJIb30BaHUA.
Ommbxu npu
HCIOJIb30BaHUU
dbyHKIMH print()
Tune! JaHHEBIX:
int, float, str.
[IpuBenenue
THUTIOB C
MOMOIIIBIO
COOTBETCTBYIOIIU
X Qynkuwmii (int(),
float(), str()).
Oynkuus type().
Onepatop
MIPUCBAUBAHMUS.
IIpaBuna
MMEHOBAHHUS
MIEPEMEHHBIX.
Oynkuus input(),
MpaBuJIa e¢
UCIOJIb30BaHUA.
Heo0xoaumocTs
MIpUBEICHUS
[ETIOYHCIICHHBIX
JAHHBIX K TUITY
int mocJie BBOJA.

Ananumuyeckas: IOUCK OTBETOB Ha BOMPOCHI
YUUTENS, CAMOCTOATENbHBIN MOUCK HH(POpMAIUN
IPU PEIICHUH TTOCTABICHHBIX 3a/1a4.
Kommynurxayuonnas: pabora B KOMaHAax U (HITH)
UHAUBUIYAIIBHO.

Ilpaxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHNE
npeJiaraeMbIX 3aJaHHil Ha S3bIKE
nporpammupoBanus Python.

Peghnexcusnas: 3anonnenue nucta pedaexkcun

3.4

Anroputmuuec
Kast

KOHCTPYKLUSA
«CIIEJOBAaHUE»

Tune! JaHHBIX B
Python,
apupMeTHIeCcKue
ONEPATOPBHIL,
JIEUCTBHUS C
MEPEMEHHBIMHU.
AJNTOpUTM, BUJIBI
aJITOPUTMOB,
0COOEHHOCTH
JIMHENHOT 0
ajropuTMa,
0JIOK-cXeMa.
bnok-cxema
JIMHENHOTr 0
ajropuTMa.

Ananumuueckas: TOUCK OTBETOB HA BOTIPOCHI
YUUTENS, CAMOCTOATENbHBIN MOUCK HH(pOpMAIUU
MIPH PELICHUHN TIOCTABICHHBIX 33/1ad.
Kommynukayuonnaa: pabora B KoMaHaax U (MIIH)
WHIWBUYAITBHO.

Ilpakmuueckas: OTBETHI HA BOIIPOCHI, peIlIEHUE
MpeIaraéMbIX 3aJIaHUI Ha S3bIKE
nporpammupoBanus Python.

Pedghnexcuenas: 3anonHenue aucta peQiekcuu




3.5 [Iporpammupo | biok-cxema AHnanumuyeckas: TOUCK OTBETOB HA BOIPOCHI
BaHHE JIMHEHHOTO YUUTEIIS, CAMOCTOSITEIIbHBINA MTOUCK HHPOPMAILTUN
JIMHEHHBIX aIropuTM™Ma. TIPH PEIICHUY TTOCTABIICHHBIX 3a/1a4.

AITOPUTMOB [IporpammupoBa | Kommyruxayuonras: paboTta B KOMaHIaX U (HJIH)
HHE JIMHEHHBIX WHIUBUIYAIBHO.
aJITOPUTMOB, Ilpakmuueckas: OTBETBI Ha BOIIPOCHI, PEIICHUE
apudMeTHUeCKUe | MpeIaraeMbIX 3aJJaHHd Ha S3bIKEe
OTIEPATOPHI, nporpammupoBanus Python.
MEPEMEHHBIC. Pecghnexcusnas: 3anomHeHune mucta peaeKkcun

3.6 Anroputmuuec | PazerBisitonuit | Ananumuyeckas: TOUCK OTBETOB HA BOIPOCHI
Kas Csl AJITOPUTM, YUUTEISI, CAMOCTOSITEIIbHBIN MOUCK WH(OpMALIUN
KOHCTPYKITUS O0K-cxemMa P PEIIEHUH TTOCTaBJICHHBIX 3a]1a4.
«BETBIICHUE)» BETBJICHUS, Kommynurxayuonnasn: pabora B KOMaHIax U ()

OTIEPATOPBI WHIUBUTYaJIbHO.

CpaBHCHHSI. Ilpaxmuueckas: OTBETHI HA BOIPOCHI, PEIICHUE
VYcinoBHBIE npeiaraéMbIX 3aJIaHUI Ha S3bIKE

omneparopsl if, if- | mporpammupoBanus Python.

else, mpaBuia Pegrexcuenas: 3anoaaenue nucta pedaekcuu
3aIUCH

YCIIOBHBIX

OTIEPaTOPOB.

3.7 [Tonnas ¢popma | biok-cxema AHanumuyeckas: TOUCK OTBETOB HA BOIIPOCHI

BETBJIEHUS BETBJICHUS. YUUTEISI, CAMOCTOSITENIbHBIN MOUCK HH(OpMALIUU
ITomabIH MIPHA PEIIEHUH NTOCTABIECHHBIX 3a/1a4.
YCIIOBHBIN Kommynurxayuonnas: pabota B KoMmaHIax U (KJIH)
oreparop, WHAUBUIYAIIBHO.
npaBwia 3anucu | [lpakmuyeckas: OTBETHI HA BOIPOCHI, PEIICHHE
IOJIHOTO npe/laraéMbIX 3aJIaHUI Ha S3bIKE
YCIIOBHOTO nporpamMMupoBanwus Python.
orepaTopa. Pecghnexcusnasn: 3anonnenue nucta pedaekcun

3.8 [Tporpammupo | IlporpamMmmupoBa | Anarumuyeckas: TOUCK OTBETOB HA BOIIPOCHI
BaHUE HHE JIMHCHHBIX YUUTEISI, CAMOCTOSITENIbHBIN MOUCK WH(OpMAaLIUU
Pa3BETBIISIONIN | aJITOPUTMOB, TIPH PEIICHUN TTOCTABIICHHBIX 3a/1a4.

Xcst apupmetnueckue | Kommynuxkayuonnas: padoTa B KOMaHaax U (WIN)
QJIITOPUTMOB. OTIepaTOPBHI, WHIMBUIYATBHO.
VY coBHBIH NepEeMEHHBIE. Ilpaxmuueckas: OTBETHI HA BOMIPOCHI, pEIICHHE
oreparop TpearaeMbIX 3aJJaHUi Ha SI3BIKE
nporpammupoBanus Python
Pedghnexcuenas: 3anonHenue aucta peQekcuu

3.9 [Ipocteie u PasperBnsiromuii | Ananumuyeckas: IOUCK OTBETOB HAa BOMIPOCHI
COCTaBHBIE Csl AJITOPHUTM, YUUTEISI, CAMOCTOSITSIIBHBIN MONCK WH()OPMAITUN
yCIOBUS 0JIOK-cXeMa TIPH PEIICHUY TTOCTABIICHHBIX 3a/1a4.

BETBJICHUS. Kommynuxayuonnas: pabota B komMmaHgax v (HJIH)
Jlornueckue WHIUBUAYAIBHO.

OTIepaTOPHI, Ilpaxmuueckasi: OTBETHI HA BOIPOCHI, PEIIICHHE
COCTaBHbBIE MpearaeMbiX 3aJaHui Ha S3bIKE




YCIJIOBHSI.
VY coBHBIN
omeparop.

nporpammupoBanus Python.
Peghnexcusnasn: 3anonaenune aucra peaekcun

3.10 | Anroputmudec | Oneparop while | Anarumuueckas: TOMCK OTBETOB HAa BOMPOCHI
Kast B Python, YUUTES, CAMOCTOSATENIbHBIN MOUCK HH(POPMAIUH
KOHCTPYKLHUS | CHHTaKcuc IIPU PEIICHUH TTOCTABJICHHBIX 3a/1a4.
«moBTOpeHuey. | omneparopa while. | Kommynuxayuonnas: pabora B KoMmaHaax v (MIIH)
[Iporpammupo UHAUBUIYAIIBHO.

BaHUE IIUKJIOB IIpaxmuueckas: OTBETHI HA BOIIPOCHI, PEIICHNE
C 33/IaHHBIM npeJiaraeMbIX 3aJaHHii Ha S3bIKEe

YCIIOBUEM nporpamMupoBanus Python.

MIPOJIOJIKECHHUS Peghnexcusnas: 3anonnenue nucta pediaexkcun
paboThI

3.11 | [Iporpammupo | Omeparop for B Ananumuyeckas: TOUCK OTBETOB HA BOIIPOCHI
BaHue IUKJIOB | Python, pyHkuus | yuurens, caMocTOSTENbHBIN TOMCK MHPOPMALIUU
C 33IaHHBIM range(), IPU PEIICHUH TTOCTABICHHBIX 3a/1a4.

YUCIIOM CHUHTAKCHC Kommynurxayuonnas: pabota B KoMmaHIax v (HUJIH)
MTOBTOPCHUI byukun range(). | MHIUBUIYATBHO.
IIpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHNE
npeJiaraeMbIX 3aJaHHil Ha S3bIKE
nporpamMupoBanus Python.
Pegrexcuenas: 3anonaenue nucta pedaekcun

3.12 | [Ipoekt Huknuueckuit AHnanumuyeckasi: IOUCK PELIEHUS] TOCTABICHHOU
«Paznuunble aJrOpUTM, 3a7a4H.

BapUaHThI anroput™m while, | Kommynukayuonnas: pabota B KOMaHAax U (UIH)
MPOrpaMMHUpoOB | anroputwm for, WHIUBUTYaJIbHO.
aHus npaBuiia 3anucu | I[lpakmuyeckas: penieHre MpoeKTHON 3a1auu.
LIUKINYECKOTO | MUKIMYECKUX Pedghnexcuenas: 3anonHenue aucta peaekcuu.
AITOPUTMAY AITOPUTMOB B

Python.

3.13 [Ipoekr Tunel 1aHHBIX, Ananumuuyeckas: B Ipoliecce CUCTEMaTU3alNN
«Hayvana MIEpPEMEHHBIE, 3HAHUM.

MPOrPaMMHUPOB | GYHKINH, Kommynurxayuonnas: npu pabote B KOMaHaXx.
aHUSD) MaTemaruueckue | [lpakmuyeckas: B paboTe 1O CO3TaHUIO

Y JJOTUYECKHUE BU3YaJIbHOU KapThl 3HaHUH. Pegiexcuenas:

OIepaTopBkl, 3aroJIHEHHE JIUCTa peQIIeKCUH

BU/IBI

aJTOPUTMOB,

YCIOBHBIN

orepaTop,

omneparop for,
onepatop while.




IToypouHoe muIaHMpPOBaHUE

7 kiaacc
Ne Tema KoauuecTBo
4acoB
BBeneHue B MCKYCCTBEHHbIN HHTEJIEKT
1 BBeneHne B MCKYCCTBEHHBIN MHTEIIIEKT 1
Hroro mo pazaeny 1
AHaJIN3 JaHHBIX B JIEKTPOHHBIX Ta0JaMIax
2 | Hayka o nanHbIX. bonbuiue nanHble 1
3 | OnucarenpHas cTatucTUKa. TaOMUYHbBIE TaHHBIC 1
4 O06paboTka TaHHBIX CPEACTBAMU AJICKTPOHHOU TAOJIHIIBI 1
5 | O6paborka nanusix. [lepBuuHblil ananms3 1
6 Busyanuzanusi 1aHHbIX 1
7 | Cratuctudeckuil ananu3 AaHHbIX. KoppensunoHHbIi aHAIN3 1
8 | Cratuctrueckuil aHaJIU3 TaHHBIX. JIMHENHBINA perpecCuOHHbIN aHAIIN3 1
9 | Ilpoekt «CTaTUCTUYECKUI METOJT aHATIN3a JAHHBIX) 1
Hroro no pazneny 8
OcHoBbI nporpammupoBanus Ha Python
10 | Anroputmsl u ucnonauTenu. CrocoObl 3aMMcH AITOPUTMOB 1
11 | O6wmue cBeneHus o s13bIke nporpammupoBanus Python 1
12 | Opranuzanus BBOJa U BbIBOJIa JJAHHBIX 1
13 | AnroputMuyeckasi KOHCTPYKIUS «CJI€IOBAaHUE 1
14 | IIporpammupoBaHu€ JIUHEHHBIX AJITOPUTMOB 2
15 | AnroputMudeckasi KOHCTPYKIIHUS «BETBICHHE 2
16 | IlonHas ¢hopma BETBICHHUS 2
17 | IlporpaMMHpOBaHUE PA3BETBISIOIINUXCS AITOPUTMOB. Y CIIOBHBII 2
orepaTop
18 | IIpocTele U COCTaBHBIE YCIOBHUS 2
19 | AnroputMuyeckasi KOHCTPYKIHS «1oBTOpeHue». IIporpammupoBanue 3
IIUKJIOB C 33JIaHHBIM YCIIOBUEM MPOJIOJKEHUS Pa0OThHI
20 | IIporpamMmmupoBaHue UKIOB € 3aJaHHBIM YHCIIOM ITOBTOPEHUI 3
21 | Ilpoekt «Pa3nuuHble BapHaHThl IPOrPaMMHUPOBAHUS IUKINYECKOTO 3
aITOpPUTMaY
22 | IIpoext «Havana nporpammupoBanus Ha Python» 2
HToro no pazneny 25
HUTOTro 34
8 ki1ace
Ne Tema KoimnuectBo
4acoB
BBenenue B MCKYCCTBEHHBINH HHTELJICKT
1 BBeneHne B MCKYCCTBEHHBIN MHTEIIEKT 1
Hroro no pasneny 1
AHAJIU3 TaHHBIX B JIEKTPOHHBIX Ta0AMLAX
2 Hayka o nannsix. bonbiine nanHbie 1




3 OrmnucarenpHas CTaTUCTHKA. Ta0aInyHbIE TaHHbBIE 1
4 | OOpaboTKa JaHHBIX CPEICTBAMH JIEKTPOHHON TaOIHIIBI 1
5 | O6paboTtka maHHBIX. [lepBUUHBIN aHATH3 1
6 | Buzyanuzauus 1aHHBIX 1
7 CraTucTHuecKnid aHaJIN3 JaHHbIX. KoppessiuoHHbIi aHau3 1
8 | CrarucTuyeckuil aHainu3 JaHHbIX. JIMHEHBIN PErpeCCHOHHBIN aHaIu3 1
9 | Ilpoekt «CTaTUCTUYECKHUI METO]T aHATN3a JAHHBIX) 1
Hroro no pazneny 8
OcHoBbI nporpammupoBanus Ha Python
10 | Anroput™mbl 1 ucniosiHuTE M. CrIocOOBI 3aIMCH aJITOPUTMOB 1
11 | Obmue cBeneHus o A3bIKe MporpaMMmupoBanus Python 1
12 | Opranu3zaiiusi BBOJa ¥ BbIBOJIa JAHHBIX 1
13 | AnropurMudeckasi KOHCTPYKIIUS «CJI€AOBAHUECY 1
14 | I[TporpaMMupoBaHy€ TMHEWHBIX aITOPUTMOB 2
15 | AnroputMuydeckasi KOHCTPYKIIUSI «BETBICHHE) 2
16 | Ilonnas ¢hopma BETBICHUS 2
17 | IlporpaMMupoBaHU€E PA3BETBISIOMIUXCS aITOPUTMOB. Y CIIOBHBIHN 2
orepaTop
18 | IIpocThie U cOCTaBHBIE YCIOBUS 2
19 | AnropurmMudeckasi KOHCTPYKIIHS «IIOBTOpeHHe». [IporpammupoBanue 3
IIMKJIOB C 3aJIaHHBIM YCJIOBUEM IMPOJOHKEHUS PaOOTHI
20 | IIporpamMmmupoBaHre UKIOB € 3aJaHHBIM YHCIIOM MTOBTOPEHUN 2
21 | Ilpoekt «Pa3znuyHble BapHaHTHI IPOTPAMMHUPOBAHUS ITUKINYECKOTO 3
AIrOpUTMAaY
22 | IIpoekt «Havana nporpammupoBanus Ha Python 3
Hroro no pazneny 25
UToro 34

Oprasn3anoHHO-NeAArOrnYecKne yCJI0BHUs pealu3alu Kypca

Jlnst peanu3an Kypca Ha OCHOBE NIPOrpamMMbl HEOOXOJIMMO HaJUYHE CIEIYIOUIUX
KOMIIOHEHTOB:

KOMIThIOTEpHOE paboyee MecTo yuuTens, nojkiatoueHHoe k cetu Uurepuer (Wi-Fi unu mo
kabenro),

MIPOEKIIMOHHOE 000PYJOBaHUE WJIM MHTEPAKTHBHASI I0CKAa C BO3MOXHOCTBIO JIEMOHCTpAIIU
MIpE3CHTALNM;

KOMIIBIOTEPHl WM HOYTOYKH, PACIIOJIOKEHHbIE B KOMIIBIOTEPHOM KJlacce, TIe Kaxabli
YYEHHMK paboTaeT ¢ yCTpOUCTBOM JIMOO UHIMBUAYAIBHO, JTUOO B Mapax;

KOMITBIOTEPHI WJIM HOYTOYKH KaK ydalluxcs, TaK U yUYUTeNs JOJDKHBI ObITh Ha ONEPAllMOHHBIX
cucteMax Windows/MacOS;

TUIIOBOE  MpPOrpaMMHOE  obOecrieueHue, npUMeHseMoe  00I1eo0pa3oBaTeIbHBIMU
OpraHu3alsIMHM, BKIII0OYas IpOrpaMMy Ui paboThl ¢ 3JeKTpoHHbIME TabauamMu MS Excel;
UHTEerpupoBaHHas cpena pazpadbotku (IDE) nns s3sika nporpammupoBanus Python;

Jupyter Notebooks — cpena pa3paboTku, Uit 3amycka ¢aiioB u3 Matepuanos YMK c
KOMITbIOTEpA UK U3 00JIaYHOTO XPAHUIIHUINIA.
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Cuctemusble TpeboBanuss Windows Cuctemnsble TpeboBanus MacOS




Onepanuonnas cucrema Windows 7 uimu
BBIIIIE

[Tpoueccop Intel® Core Duo nnu
aHajgoruuHeId ¢ yactoroi 1,5 I'T'n mn
BBIIIIE

2/4 T'b onepaTuBHOM MaMATH IJII CHCTEM
noJi ynpasienueM 32/64-6utnoit Windows

Onepanmonnas cuctema MacOS X 10.10 unu
BbIIIIE

[Tpoueccop Intel® Core Duo wnu aHAIOTUYHBIN C
gactorod 1,5 I'T'11 nim BIIIe

1,5 T'b onepatuBHoii mamsitu - [Iponeccop Intel®
Core Duo unmm ananorudssiii ¢ gacrtoroit 1,5 I'T'n
WJIU BBIILIE

1,5 I'b oneparuBHOM NaMsITH

Paspemenne sxpana 1024x768 wim 6ombiie
Haynmyue uHTEpHET-COCAMHEHUS

Heo6xoanMo ncnop30BaTh akTyalbHbIE BEPCUU OJJHOTO U3 cleayromux opaysepos: Edge,

Chrome, Safari, Firefox, Opera




Y4eOHO-MeTOAUUYECKOE M MATEPHATBHO-TEXHIYECKOe o0ecnedeHue Kypca
«HcKyccTBEeHHBIN HHTEICKT

1. TIporpamma kypca «VICKyCCTBEHHBI HHTEJICKT)

2. Meroauueckue peKOMEHJAlMU Ui MeJaroruyeckux pabOTHUKOB, KOTOpbIE COAEpXKaT
METOAMKY peaau3aliy y4eOHOro Kypca, HalpaBIEHHOIO Ha HW3Y4YEHHE OCHOB CHCTEM
HCKYCCTBEHHOT'O MHTEIJIJICKTA JUI HA4aIbHOTO 0011ero 00pa3oBaHusl.

3. TekcTtoBele yueOHble MaTepualibl Yy4eOHOro Kypca «VICKYyCCTBEHHBI HMHTEIICKT
Marepuansl 3aJaHuid Ui MPAKTUYECKOM M CaMOCTOSATENbHOW paldoThl, 3amaHuid JUis
IIPOMEKYTOYHOM M HWTOTOBOM  arrecrauuu. Marepuansl DpeIHa3sHA4YeHbl Ul
(GopMHpOBaHUSA W 3aKpEIUICHUs Yy OOYyYarolUXCs HPEIMETHBIX M YHUBEPCAJIbHBIX
y4eOHBIX JICHCTBHIA.

4. Temarnueckue BUACOPOJIHKHU.

[Tpu mpoXoKIeHUN Kypca peKOMEHAYETCs UCTIONIb30BATh CIEAYIOIINE PECYPCHI:
e Akanemusi HCKYCCTBEHHOTO MHTEJUIEKTa st IIKOJIBHHUKOB. —
Pexxum noctyma: www.ai-academy.ru
e Bcepoccuiickuii o0Opa3oBaTeNbHbIH IIPOEKT «Ypok U pe. —
Pexxum noctyna: www.ypokuudpsl.pd
® Pecypc «9QxcnepumenTsl ¢ Google»
Pexwum noctyna: https://experiments.withgoogle.com/

MaTrepuaabHO-TeXHHYECKOe obecneyeHne Kypca
bazoBblie TpeOOBaHMUS:
® pabodee MECTO YUUTEINSI JIOJDKHO OBITh 000PYIOBAHO KOMITBIOTEPOM, TIOIKITIOUYCHHBIM K
cetu Unurepuer (Wi-Fi nim no kabenro);
® y4yeOHBI KJlacC JOJDKEH OBITh 000pYIOBaH INPOEKIMOHHBIM O0OpYIOBaHHEM WIIH
MHTEPAKTUBHOM JTIOCKON C BO3MOKHOCTBIO IEMOHCTPALIMY NPE3EHTALIUH;
® KOMITBIOTEP YUUTENs I0JKEH ObITh OCHAIICH JTUHAMUKAMHU.
Pexomenyemoe obecneueHue:
® 3aHATHS MOTYT ONIMOHAJIBHO MPOBOJUTHCS B KOMIIBIOTEPHOM Kilacce, JMOO0 Kiacce,
OCHAlIICHHOM  KOMIIBIOTEPAMHU/HOYTOYKaMU/IUTAHIIETHBIMA ~ KOMIBIOTEPAMU IS
Ka)X/IOTO Y4JaIIerocs;
® VH/IMBUAYaJIbHBIE KOMITBIOTEPHI YUAIIUXCSI IOJKHBI OBITh Ha OTIEPAIIMOHHBIX CUCTEMaX
Windows/MacOS, a muaHIIeTHblE KOMIBIOTEPHl Ha ONEPALMOHHBIX CHCTEMax
10S/Android.
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Cucremusbie TpeboBanus Windows Cucremusie TpeboBanust MacOS

e OnepaunonHas cuctema Windows 7 e OnepaunonHas cucrema MacOS X
WJIH BBIIIIE 10.10 unu BbIIIE

e [Iporteccop Intel® Core Duo wunm e [Iporteccop Intel® Core Duo wunm
a”HajnormuHelii ¢ dacroroir 1,5 I'Tnm aHajnoruuHeIli ¢ yacroroir 1,5 I'Tn
WJIH BBIIIIE WM BBIIIIE




e 2/4 I'b omepaTUBHOW MaMATH IS
CHUCTEM TIOJ ymOpaBieHueM 32/64-
outnort Windows

e 15 I'b onepatuBHOM mnamiATH -
[Tponieccop Intel® Core Duo wim
aHaJIOrM4UHBIM ¢ yactotoir 1,5 I'Tn
WJIU BBILLIE

e 1,5 I'b onepaTuBHOI namsTu

e Pazpemenne skpana 1024x768 wiu 6osblie

e Hanmmune HHTCPHET-COCANHCHUA

e HeoOx01mMOo HCIIONIb30BaTh aKTyalbHbIE BEPCUU OJHOTO U3 CIEIYIOIUX Opay3epos:

Edge, Chrome, Safari, Firefox, Opera

[InaHmeTHpIi KOMIBIOTEP

e YcrpoiictBo Ha 6a3e OC Android Bepcuu 4.4 u Bblle, 00bEM ONEPATUBHON MaMSTH

—1Tb

e YcrpoiictBo Ha 6a3e OC 10S Bepcuu 10.3 u BbIIe
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