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IMosicHuTe/IbHASA 3aNIUCKA

[Tporpamma kypca «JICKyCCTBEHHBIM HMHTEIJIEKT» COCTaBil€Ha Uil 7—9 KiaccoB B
cootBercTBUU ¢ TpeboBanusimu DPI'OC  ocHoBHOro obmero oOpa3oBaHus  (IpHKa3
Mumnrnpocerierust Ne287 ot 31 mas 2021 1.), ¢ y4eTOM MpeeMCTBEHHOCTH MPOTPaMM Ha4aJIbHOTO,
OCHOBHOTO U cpegHero obmero obOpasoBanus. IIporpamMma mpeaHazHaueHa A MPOJOIDKCHHS
00y4€eHHs1 OCHOBAM MCKYCCTBEHHOI'O MHTEJUIEKTa U OPUEHTHPOBAHA HA AaHAJIU3 JAHHBIX, BBEJICHUE
B MallMHHOE O0y4yeHue Ha 0a30BOM U YIIyOJIEHHOM YpOBHE. 3a MOCIEIHHE ACCATUIICTHS BO
MHOTHUX O0JIACTAX HAYKH M MHAYCTPUU CTaJIM HAKAIUIMUBATHCA OOJIbLINE OObEMBI JaHHbBIX, a TAKKE
CTaJl Pa3BUBATHCA METOJbl MAIIMHHOTO OOYYEHHs, MO3BOJSIONINE M3BIEKATh U3 ATHX JAHHBIX
3HaHMS U SKOHOMUYECKYIO MOJIb3Y.

s 6a30BOro ypoBHSI MPOTrpaMMON MPETyCMOTPEH MPOINEASBTUUYECKUI pa3fen aHaiu3a
JaHHBIX B DJIEKTPOHHBIX Tabmunax. EnuHbIM copepxaHueM KypcoB 0a30BOTO M YriyOJeHHOIO
YPOBHEH SIBIISIFOTCSI OCHOBBI TporpaMmupoBanus Ha Python, anmanm3 namabix Ha Python. [lns
yIIIyOJICHHOTO YPOBHS IPOTPaMMO IPEAYCMOTPEHO BBEJICHHE B MalIMHHOE 00y4eHue Ha Python.
OcHoBormonararomieid TeMoil  sBJiseTcss BBeACHHE B MporpammupoBanue Ha Python.
CdopmupoBaHHbIC Y yUaIIUXCs 3HAHUS M YMEHHS B 00acTu mporpammupoBanus Ha Python 6yayt
B JlaJIbHEWIIIEM MCIOJb30BaHbl MPU W3YYEHUM aHAIU3a JAHHBIX HA CTYIIEHU OCHOBHOI'O OOIIEro
0o0pa30oBaHMs U MAalIMHHOTO OOYYCHHsI Ha CTYIIEHU CpeHero obmiero oopasoBanus. Data Science
— OJIHA U3 CaMbIX MPOTPECCUBHBIX 00JacTeil B MporpaMMHUpOBaHUU ceroAHs, a Python — cambrit
MOMYJISIPHBIA U pacIIpOCTPAHEHHBIN SI3bIK, UCIIOJIb3YEMBIi /IS aHaIu3a JaHHbIX. He ynuBuTenbHO,
YTO JBE ATH O0O0JACTH 3HAHWW AaKTUBHO H3Y4YalOTCS W TPUMEHSIOTCA CHELMATUCTaMH IS
MOCTPOCHHS TPEAUKTHBHBIX MOJENeH, BU3yalnu3anuu U paboTel ¢ naHHbIMU. Kypc mo3Bomut
y4aIluMCsi OCBOUTh OCHOBHBIE MHCTPYMEHTBI pabOThl U MPUCTYIHUTh K MOCTPOCHUIO MOAEeH U
pabote ¢ gaHHBIMU. B Xone ocBoeHHs yueOHOro Marepuana Kypca y ydammxcs GpopMupyercs
YCTOWYMBBIA WHTEpPEC K HM3YYEHHUIO JAaHHOW TEeMBbl M 3akjajbIBaeTcs 0asza s MPOAOKEHUS
W3Yy4YEeHUSI METOJI0B MAIIMHHOTO O0YUYeHHsI Ha CTYIIEHU CPETHET0 00IIero o0pa3oBaHuUs.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C OJHUM M3 AUJAKTUYECKUX TNPUHIUIIOB —
OPUHIUIIOM TpeeMcTBeHHOCTH. CopepikaHue MporpaMMbl HAaXOJUTCS B TECHOM CBS3M C
MaTepHajoM JUIsl HadalbHOrO 0OLIero oOpa3oBaHUs, a TaKXkKe SBISETCS HEOOXOIUMBIM ISt
MOCJICTYIONIETO M3YYCHHS Ha CTYMEHH CpenHero odmero oOpa3oBaHus. JTO — JMHUA S3bIKA
nporpamMmmupoBanus Python, ocBoeHue KOTOpPOro HadMHAEeTCs B OCHOBHOM IIKOJIE, M CKBO3Has
JMHUS MAIIMHHOTO 00Y4eHUs, OCBOEHHE KOTOPOTr0 HAaUMHAETCA Ha MPOMEIEBTUUYECKOM YPOBHE B
HAYaJIbHOW ¥ OCHOBHOM IIKOJIE U IPOAOJDKAETCS AAJIEe B CPEAHEN LIKOJIE.

K 3aBepuienuto o0ydyeHHsI MO MpoOrpaMMe ydaliuecsl AOKHBI MOHMMATh aKTYalbHOCTh

aHalM3a JaHHBIX, €r0 OCHOBHBIE O0JIACTM TMPUMEHEHHUS M MeToAbl peanuzanuu. [Iporpamma



MpeArnoaraeT, 4To y ydamuxcs OyneT copMHUPOBAHO IETOCTHOE MpEeACTaBICHUE 00 aHaIu3e
JAHHBIX, peaJln3allii METOJIOB aHalIM3a JaHHBIX Ha s13bike Python, ero cdepax npumeneHwus.

JanHblii Kypc onupaeTcss Ha (QyHIaMEHTaJIbHBIC TUAAKTUYECKHE MPUHIMIBI, TAKUE KaK
MIPaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh M JOCTYIHOCTb, LIEIOCTHOCTh M HENPEPBIBHOCTh, a
TakkKe WHHOBAIIMOHHBIE METOJbl MPOOJIEMHO-PA3BUBAIOLIETO M CMELIAHHOTO OO0YyYeHHs,
IIPOrPaMMHO-TIPOEKTHOIO U MCCJIEA0BATEIBCKOTO IMOAXOM0B. B  KOHIE KaXIoro ypoka
IPUCYTCTBYIOT BOIIPOCHI U 3aJlaHUSl, MHOI'ME W3 KOTOPHIX OPUEHTHUPOBAHbI HA KOJUIEKTMBHOE
o0cCyXJIeHIEe, TUCKYCCHH, BEIPA0OTKY KOJJIEKTUBHOTO MHCHHSI.

Oco0oe MecTo B peaid3ally MporpaMMbl OTBOJUTCS BUICOJEKLUSAM, OHIIAH-pecypcam,
TpeHaxkepaM. Bce 310 co3gaetr HeoOxoauMble yCiaoBUs Al GOPMHUPOBAHHS CAMOCTOATEILHOCTHU B
IUIAHUPOBAaHUM y4eOHOW JESTENbHOCTH, B OpraHu3allud y4yeOHOro COTpPYJHUYECTBA, B
pacripeicieHul poJiel mpu pelieHuu ydeOHbIX 3amad u mpodiiem. HeoTwhemiemoil ydacTbio
MIPOrPaMMBI SIBJIETCS IPOEKTHAS JESATEIbHOCTh 00yUYaOIUXCS.

W3ydeHue pa3inyHbIX acleKTOB aHAIM3a JAHHBIX MO3BOJIUT CHOPMHUPOBATH y YHALTUXCS
CIIOCOOHOCTh K aHAJUTHYECKOM U TMPOTHOCTUYECKOW nedrenbHocTH. [lomck oTBEeTOB Ha
po0OJIEMHBIE BOMPOCHI, pEeIIeHNE TPOOIEMHBIX U UCCIIEI0BATENbCKHUX 3a/1aHUH, UHTETPUPOBAHHBIX
B COJIep)KaHUe, HAIPaBIEeHO Ha POPMHUPOBAHUE Y YUAIIUXCS LIEJIOCTHOTO CUCTEMHOTO MBIIUICHUS,
KOTOPOE€ MO3BOJIUT UM OLIEHUTh CPOPMUPOBAHHBIN KPYT MOCTOSIHHBIX UHTEPECOB U OCYILECTBHUTH
OCO3HAaHHBII BbIOOp JanbHeiIIeld o00pa30BaTeNbHONW TPACKTOPUM U NMPOPECCHOHAIBHOIO
CaMOOIIPEICIICHUS.

esas u 3axaun kypca. ['maBHas 1ienp Kypca — JaTh ydaluMcst 6a30Boe Mpe/iCTaBlIeHUe
00 aHanM3e JaHHBIX M pealn3allii OCHOBHBIX METO/I0B aHaJIN3a JaHHBIX U MALIMHHOTO O0yUYeHHS
(151 yramyOsieHHOro ypoBHs) Ha si3bike Python, mo3HakOMUTh ¢ TEpPMUHOJIOTHENH UCKYCCTBEHHOTO
MHTEJJIEKTA U HAYYUTh IPUMEHATh HEKOTOPBIE U3 €r0 METOJI0B JUIsl PEeIIEHUs TPAaKTUYECKUX 3a/1au.

LleseBasi ayauTopus Kypca. Yuamecs 7—9 kinaccoB 0011e00pa3oBaTeIbHbIX HIKOJ.

Mecto Kypca «lcKkycCTBEHHBI MHTENIEKT» B Y4eOHOM IulaHE. YPOKH Kypca
«VcKycCTBEHHBI HMHTEIJIEKT» MOTYT MpOBOAMTBCS B 7, 8 W 9 Kiaccax B KayecTBe

(bakynbTaTUBHOTO Kypca WM KPYKKa.

HBHHOCTHI)IC OPHUEHTHUPLI COACPKAHUS H PEATU3ANUHA ITPOTrPAMMBI

CopepxaHue IporpaMMbl HOCUT MEXIUCHUIUIMHAPHBINA XapakTep. EcTecTBeHHBIM 00pazom
BBITJISIAUT €T0 BO3MOXKHAsI MHTETpalus ¢ JUCHUIUIMHAMU IpeaMeTHoW obnmactu «MaTtemaruka u
uHpopmaTuka». Pa3BUTHE JOTMUECKOr0 M AITOPUTMUYECKOIO MBIIUICHUS, OCYIIECTBIIIEMOE Ha

YpOKax 1O 3THM AOWCHUIUIMHAM, CIIY)XXUT 3aaa4de (bOpMI/IpOBaHI/ISI H€O6XO)II/IMOI>1 OCHOBBI, Ha



KOTOpPOW B JajbHEHIEM OyIeT OCYIISCTBICH MEPeXo] K MAIIHHHOMY OOYYCHHIO HA CTYNCHH
CpeIHero o0mero oopa3oBaHuUs.

Yepes UCIOIb30BAHNE PA3IMYHBIX JAaTACETOB M aHAIM3 JaHHBIX CHHTE3UPYIOTCS 3HAHUS U
YMEHHS y4aIUXCsl, HOTy4YECHHbIC UMK Ha YpOKax reorpaduu, GU3UKu, OMOJIOTHU U APYTHX.

HeoThemiieMoii 4acThiO MPOrPaMMBI SBJISIETCS pear3anius MPOSKTHOIO METO1a 00yICHHUS.
[TporpamMmMoii mpeyCMOTPEHO BBITIOJIHEHUE TAKUX MTPOEKTOB Kak «CTaTUCTHYSCKUI METOT aHAITN3a
JaHHBIX», «Pa3nuunrie BApHUAHTBI HPOTrpaMMUPOBAHUSA HUKIIMYCCKOI'O0 aJIrOpuT™May, «Haugana
nporpammupoBanus Ha Pythony». IIpoekTsl 1o CBOEH IMIAKTHYECKOW CYIIHOCTH HAIICJCHBI Ha
bopMupoBaHue criocOOHOCTEH, MO3BOJISIONMX 3DPEKTHBHO ICHCTBOBATh B PEaAbHON YKU3HECHHON
CUTyalluu. O6J1a,ua51 HMH, ydalquecsa MOryT aJalTHUpOBAThBCA K HU3MCHAOMNIHMMCA YCIIOBHUAM,
OpPUEHTUPOBATHCS B Pa3HOOOPA3HbIX CUTYalUsAX, paboTaTh B KOMaH/IE.

[Ipu paboTe Haa MPOSKTOM TOSABISIETCS UCKIFOUUTEIbHAS BO3MOKHOCTh (JOPMUPOBAHUS Y
yYalmxcsi KOMIETEHTHOCTH paspelieHuss mpoosieM (MOCKOJIbKY 00s3aTeIbHBIM — YCIIOBHEM
peanM3ali METO/la MPOEKTOB B ILKOJE SIBJISETCS PELIECHUE YYalUMCS COOCTBEHHBIX MpOOIeM
CpeICTBAMU TIPOCKTA), a TaKXKe OCBOCHHE CIIOCOOOB  JICATEILHOCTH, COCTaBJISIOLINX

KOMMYHUKATHBHYIO U I/IH(bOpMaI_[I/IOHHYIO KOMIICTCHTHOCTH.

I[Inanupyemblie pe3yJIbTaThl 0CBOCHHUSI Y4eOHOT0 Kypca

®OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS O0Y4YaIOIIUMHCSI OCHOBHOM
00pa3zoBaTenbHOM MPOrpaMMbl CpeaHero oOmero oOpa3oBaHMs: JUYHOCTHBIM pe3yJbTaTaM

(Tabmuna 1); MeTanpeMeTHBIM pe3yibTaTaM (Tabsuua 2); npeIMeTHbIM pe3ynbTaTaMm (Tabauna 3).

Taoéauna 1
JIM4HOCTHBIE Pe3yJbTAThI

Tpedoanue ®I'OC! YeM J0CTHraeTCs
JINYyHOCTHBIE pe3yabTaThl, 00ECIeUNBarOIINe Paszpenst
a/1anTanuo 00y4arerocs K N3MEeHI0IUMCS «BBelleHHne B HCKYCCTBEHHBIN
YCJIOBUSIM COLIMAIIBHON U IIPUPOJHON CpPEIbL: HMHTEIUIEKTY,

YMEHHE pacro3HaBaTh KOHKPETHbIE MPUMEPHI MOHATHS | «OCHOBBI MPOrPaMMHUPOBAHUS HA
110 XapaKTepHBIM PU3HAKaM, BBIIOIHATE onepauuu B | Pythony,

COOTBETCTBHUH C OIIPCACICHUEM U HpOCTGfIHIPIMPI «AHann3 JAAaHHBIX B 3JICKTPOHHBIX
CBOWCTBaMHM MOHATHUS, KOHKPETU3UPOBATh MOHSATHE TabaMIax» (MUHUMAIbHBINA BapUaHT
MIpUMepaMu, UCII0Ib30BaTh MOHSATHE U €r0 CBOICTBA y4eOHOro IjaHa),

IIPU PELICHNH 33734, a TAK)KE OIEPUPOBAThH «AHanu3 naHHbIX Ha Pythony,
TEPMHUHAMHU U MIPEJICTABICHUSIMU B 00JIaCTH «BBeznenue B MaliMHHOE O0y4YeHHUE Ha
KOHIICTILIMU YCTOHYNBOTO pa3BUTHS Pythony (yrmyOneHHBINH BapuaHT

y4eOHOro IJIaHa)

Pa3nensl «AHannu3 JaHHBIX B

[lenHOCTH HAYYHOTO MMO3HAHUSA:
AJICKTPOHHBIX TAOIUIIAX)

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.



OBJIa/ICHUE OCHOBHBIMU HaBBIKAMHU
HCCIIEI0BATEIbCKON JeITEIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OITbITA, HAOIOJCHU, TIOCTYIIKOB U

(MUHHMAaNTBHBIA BapUAHT y4eOHOTO
1JiaHa),
«AHanu3 naHHbIX Ha Pythony,

CTPEMIICHHUE COBCPIICHCTBOBATE ITYTH JOCTHUXKCHUA
HHAUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 6JIaFOHOJIy‘-II/ISI

«BBeznenue B MaIMHHOE 00y4deHHE
Ha Pythony (yrmyOnennblii Bapuant
y4eOHOT0 IJ1aHa)

Taoauma 2
MeTtanpeaMeTHble pe3yJabTaThl

TpeodoBanue ®I'OC

Yem pocruraercs

YMeHue caMOCTOSATENHHO TUIAHUPOBATH ITYTH
JOCTHDKEHHUS LIEJIH, B TOM YHCIIe
aIbTepHATHBHBIC, OCO3HAHHO BHIOMPATH
HauOosee 3 PeKTUBHBIEC CITOCOOBI PEIICHUS
y4eOHBIX U IO3HABATEIHHBIX 3a/1a4.

HpOGKTHHe 3aJaHus

VYMmenue OLCHUBATDH MMPABUJIIBHOCTDH
BBIITOJIHCHHU AL y‘le6H0ﬁ 3aJa4u, COOCTBEHHBIE
BO3MOXHOCTH €€ PCIICHUA.

Paznensr «AHATU3 JaHHBIX B AJICKTPOHHBIX
TaOJIHIIAx »,
«AHanu3 naHabIX Ha Pythony

YMeHnue onpenensaTh NOHATHS, CO3/1aBaTh
0000111eHHS, YCTaHABIMBATh AHAJIOTHH,
KJ1accu(uIUpoBaTh, yCTaHABIUBATD
MIPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTD
JIOTUYECKHUE PACCYXACHUS, YMO3AKIIOUEHUS
(MHIYKTUBHBIE, J€TYKTUBHBIE U 10 aHAJIOTHH)
U J1€71aTh BBIBOJBI.

Paznensl «AHAIU3 JaHHBIX B 3JICKTPOHHBIX
TabIUIAX),
«AHanu3 gaHHbIX Ha Pythony

YMeHue co3/1aBaTh, IPUMEHATH U
peoOpa3oBbIBaTh 3HAKH U CUMBOJIBI, MOJIEJIN U
CXEMBbI IJId pCIICHUA yqe6me u
II03HABATENbHBIX 3a/1a4.

Paznensl «AHanu3 JaHHBIX B DJEKTPOHHBIX
TabIUIAX),
«AHanu3 gaHHbIX Ha Pythony

dopMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B
obmactu ucnonszoBanus UKT (MKT-
KOMITETCHIIHH ).

Paznienbl «AHanu3 TaHHBIX B 3JIEKTPOHHBIX
TaOIMIIax»,
«AHanu3 gaHHbIX Ha Pythony




Taoauua 3
IIpenmeTHbIe pe3yJIbTATHI

Tpedosanne PI'OC

Yem gocTuraercs

®dopmupoBanrue HHPOPMAITMOHHON U
AITOPUTMUYECKON KYJIBTYPHI, pOpMUpOBaHUE
MPEJICTABICHUS O KOMIIbIOTEPE KaK
YVHHUBEPCATHLHOM YCTPOMCTBE 00pabOTKH
uH(pOpMalH, pa3BUTHE OCHOBHBIX HABBIKOB U
YMEHUH UCIOJIb30BaHUS KOMITHIOTEPHBIX
YCTPOMCTB.

Paznensl
«OcHOBBI TporpamMmmupoBanus Ha Pythony
«AHanu3 na"HHbBIX Ha Pythony

dopMupoBaHUE MTPEACTABICHUS 00 OCHOBHBIX
M3Yy4aeMbIX MOHATHIX (MHPOpMAIIHS, aJTOPUTM,
MO/IeJIb) U UX CBOMCTBAX.

Pa3znenpl «AHanu3 JaHHBIX B 3JIEKTPOHHBIX
TaOJIHIIax »,

«OcHOBBI TporpaMmupoBanus Ha Python»
«AHnanu3 na"HbIX Ha Pythony, «BBenenue B
MalMHHOe 00yuyeHue Ha Python»

Pa3Butne anropuTMHUYECKOTO MBIIICHHUS,
HEO0OXOAMMOro JIJIsi PO ECCHOHATBHON
JIEeATETLHOCTH B COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHUU COCTABUTH U 3aIMMCaTh
AITOPUTM 111 KOHKPETHOT'O UCTIOJTHUTES;
dbopMHUpOBaHKE 3HAHUK 00 aITOPUTMUUYECKUX
KOHCTPYKIUSAX, JIOTHYECKUX 3HAUCHUSIX U
ONEpaLMIX; 3HAKOMCTBO C OJIHUM U3 SI3bIKOB
MIPOrpaMMHUPOBAHUS U OCHOBHBIMH
ANTOPUTMUYECKUMH CTPYKTYpaMH — JTUHEHHOMH,
YCIOBHOMW U LIMKIIMYECKOM.

Paznenbl «AHaINU3 TaHHBIX B AJIEKTPOHHBIX
TaOJIHIIax »,

«AHanu3 ganabX Ha Pythony, «OcHOBBI
MAIIMHHOTO O0y4YEHUS»

dopmupoBaHue YMEHUH hopMaTu3alum 1
CTPYKTYpUPOBaHUS HH(POpMAIIH, yMEHUS
BBIOMPATH CIIOCOO MPEICTABICHHS JAaHHBIX B
COOTBETCTBUH C IIOCTABJICHHOW 3a/1auei
(TabmuIBl, CXeMbl, rpauKu, TUarpaMMsl) C
UCTIOJIF30BaHUEM COOTBETCTBYIOIINX
IPOTPaMMHBIX CPEICTB 00PaOOTKHU TaHHBIX

Paznenbr «OCHOBBI MPOTpaMMUPOBAHHUS Ha

Python», «AHanu3 JaHHBIX B 3JIEKTPOHHBIX
Ta0IUIAX),

«AHanu3 naHHbIX Ha Pythony, «BBenenue B
ManMHHoe o0yuenue Ha Python»

DopMUPOBaHKHE HABBIKOB U YMEHUI
0e30MacHOTo U 1e1eCO00pa3HOro MOBEICHHUS
pu paboTe ¢ KOMITBIOTEPHBIMU TTPOTpaMMaMH 1
B ceTu IHTEpHET, yMEHHS COOIOIaTh HOPMBI
UHGOPMAIIMOHHOM STHKH U TIpaBa

Paznen «BBeaeHue B HICKyCCTBEHHBIN
UHTEIIIEKT)




Y4eOHo-TeMaTH4eCKHil IVIaH

B sTom pasnene nmpuBOASATCA Ba BapuaHTa IUIAHUPOBaHUsS 3aHATHN. llepBwlli BapuaHT
paccurTaH Ha MHHUMAJbHBIM y4eOHBIN MuiaH. BTopol BapuWaHT pacCUMTaH Ha pacCIIMPECHHBIN
y4eOHBIH IUIaH (MUHUMAJIbHBIA BapHaHT y4eOHOTO IUIaHa/yriyOJICHHBIH BapHaHT y4eOHOTO
TJ1aHa).

IlepBO# NONOIHUTEIBHON LIEJIBIO U3YYEHUS] PACLIIMPEHHOIO Kypca SIBISAETCS JTOCTHXKCHUE
OOJIBIIMHCTBOM YyYalllUXCS TOBBIIIEHHOTO (TPOJYKTUBHOTO) YPOBHS OCBOCHHUS Y4eOHOTO
MaTtepuaia. Y4eOHUKH JIs YpOBHs 7—9 K1accoB 00ecreunBarOT HEOOXOIUMBIH JIJIs1 3TOTO Y4eOHBIN
Y JUJAKTUYECKUI MaTepuall.

BTOpoil 1ONOJHUATENBHOM LIEIBI0 U3YYEHUs] PACIIUPEHHOIO Kypca SBISAETCA IOATOTOBKA
yyalmxcs K OJIMMIIHagaM, KOHKypcaM B 00JIaCcTH aHalu3a JaHHBIX U MAIIMHHOTO O0y4YeHUSI.

JlononnurenbHoe yueOHOE BpeMsl B paCIIMPEHHOM BapHUaHTE Kypca B OCHOBHOM OTHaeTcs
npakTudeckoi padore. [Ipu pacimmpeHHOM BapuaHTe yueOHOTO IIaHa OoJbIIast 4acTh (MU Bce)
3a/laHuil MOKET BBINIOJIHATHCSA BO BPEMsI YPOKOB I10]1 PYKOBOJICTBOM YUHUTEJIS.

[lepedenp MmIaHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMMBbl SBIISIETCS €JUHBIM Kak IS
MUHUMAJBHOTO, TaK U JAJIs YIIyOJIeHHOTO BapuaHTa yuyeOHOro miaHupoBanus. Pa3nuumne g0mKHO
IIPOSIBUTHCS B CTENIEHU TJIyOMHBI M KAU€CTBA OCBOEHUS TEOPETUYECKOT0 MaTepHasa U MoJy4YeHHbIX

MPAKTUYCCKUX HABBIKOB.

TemaTuyeckoe NIIAHMPOBAHHE C OIpeleICHHEM OCHOBHBIX BHAOB Y4eOHOH
AeATeJbHOCTH

«HMcKyccTBeHHBI HHTELIEKT» (0a30BbIii)

Haunmenos Kparkoe Buabl yueOHOM neATEILHOCTH
aHUuE TEMbI codepiKaHue
1. Beenenne B U1 n MO
11 Benenue B [Ipornosuposanue, Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUHTEIS,
MAaIINHHOE aHanu3, o0y4yeHue, CaMOCTOSATENBHBIH MONCK MH(OpMaNK NP peICHUH
o0y4eHnue JlaHHbIE, TIPU3HAKHY, MIOCTABJIEHHBIX 3a/1au.
AJITOPUTM, Kommynurxayuonnasn: xomanaHasi pabora, OTBETHl Ha
HCKYCCTBEHHBIN BOIIPOCHI YYUTEJIsl, MTPOBasi IPAKTHKA.
HWHTEJUIEKT, MAaIlIMHHOE IIpakmuyeckas: ydacTue B Wrpe, pabora ¢ UTPOBBIM
oOyueHne TPEHAXXEPOM.
Pegnexcusnas: pediekcusi METOAOM «6 IS
2. AHaJIN3 JaHHBIX B JJIeKTPOHHBIX Ta0auIax
21 Hayka o Hayka o naHHBIX, Ananumuyeckas: IONCK OTBETOB Ha BOMPOCH! YIUTETI,
JIAHHBIX. mpogeccun B 061acTu CaMOCTOSTENFHBIN MONCK WH(OPMAINH TP PEIICHUH
Bosnpime HayKH O JJaHHBIX, IJaHHBIE | IIOCTABJIEHHBIX 3aJauy.
JTaHHBIE n OoJplINe TaHHBIE, Kommynuxayuonnasn: ydactue BO  (POHTAIHLHOM
METO/Ibl pabOTHI C 00CYXJICHUH, OTBETHI Ha BOIPOCHI yUHUTEIIS.




JaHHBIMHA

Ilpakmuyeckaa: pemieHUE TNpenjaraeMbiX 3aJaHui
cpencrBamu Excel.

Peghnexcusnas:

o0cyXIeHne KOHTPOJIBHBIX BOIIPOCOB U MOIBEICHUE
WTOTOB BBIMOJIHEHHUS IPAKTHUUECKOTO 3aJaHHs

2.2 OnucarensHas | TaGnuuHble qaHHbBIE, Ananumuuecxas: IOUCK OTBETOB Ha BOIPOCHI YUUTEIS,
CTaTHCTHKA. METO/IbI pabOTHI C CaMOCTOSATENBHBIH MOUCK MH(OPMaLNK TIPH PELICHUH
Tabmuunble TaONWYHBIMU JJAHHBIMH, | IOCTaBJIEHHBIX 3aJay.
JaHHBIC 6a30BbIC HHCTPYMEHTEI Kommynukayuonnasa: ydactme BO  (POHTAIBLHOM
TabIMIHOTO TpoLieccopa | 00CYKIEHUH, OTBETHI HAa BOMPOCHI yIHTEIS.
Excel, coop Ipakmuueckas: penieHne NpenIaraéMplxX 3aJaHui.
oOoraleHne JaHHBIX Peghnexcusnas:
00CyXIieHHE KOHTPOJIBHBIX BOIIPOCOB U [TOBEICHNE
WTOTOB BBIIIOJHEHHS PAKTHYECKOTO 33/IaHHs
2.3 Oo6paboTka CTaTHCTHYECKHE Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI YUHUTEIS,
JIAHHBIX MOKa3aTelH, MEePbI CaMOCTOSATENBHBIH MOUCK MH(OPMALUK TIPH PELICHUH
CpeAcTBaMHU LEHTPaIbHON MOCTaBJIEHHBIX 3a/1au.
3JIEKTPOHHON | TEHAEHINH, BCTPOCHHBIE | KomMmyHnukayuounas: ydactue BO  (DpOHTAIBHOM
TaOITUIIBI dynxmun =CUET(), 00CYyXIeHIH, OTBETHI HA BOIPOCH! YIHUTEIIS.
=CYMM(), =CP3HAY(), | [lpakmuueckas: pelieHHWe MpelaraeMbIX 3aJaHdi
=MAKC(), =MHNH(), cpencrBamu Excel.
=MOJA(), Peghnexcusnas:
=MEJIMAHA() 00cyxXIeHne KOHTPOJIBHBIX BOIIPOCOB U MOJBEICHUC
WTOTOB BBINIOJIHEHHS PAKTHYECKOTO 33/IaHHs
24 O0paboTka IlepBuuHbIl aHanu3 Ananumuyeckas: TOUCK OTBETOB Ha BOIIPOCH! YUUTEII,
JIAHHBIX. JIaHHBIX, 3TaIbl Pa0OTHI C | CAMOCTOSATEIBHBIN MOUCK MH(GOPMALIUH ITPU PELICHUH
IlepBuuHsbIi JTaHHBIMU, BCTPOCHHBIE IIOCTaBJICHHBIX 3a7a4.
aHaIH3 GbyHKIMH Kommynukayuonnasa: ydactme BO  (POHTAIHLHOM
=CYETECJIN(), 00CYXIeHIH, OTBETHI HA BOIPOCH! YIHUTEIIS.
=CYETECJIMMH(), Ilpakmuuyeckas: pelleHHe NpeUlaraéMblX 3aJaHui
=CP3HAYECJIA(), cpencrBamu Excel.
=CP3HAUECJIUMH(), | Pegarexcusnas:
=CYMMECIIN(), 00CcyXJIeHuEe KOHTPOJBHBIX BOTIPOCOB U TIO/IBE/ICHHE
=CYMMECJIMMH() WTOTOB BBINOJIHEHUS TPAKTUUECKOT0 3a/JaHus
25 Busyanuzanust | Busyanuzauust JaHHblX, | Ananumuyeckas: IOUCK OTBETOB HA BOIIPOCHI yUHUTEIIS,
JIAHHBIX BU3YaJIbHBII aHAIN3 CaMOCTOSATEIIHBIN MOUCK MH(OPMALINK TIPH PELICHUH
JaHHBIX, Tpaduky, MOCTABJIEHHBIX 3a/1ad.
JMarpaMMBsl, Kommynukayuonnasa: ydactme BO  (POHTAIHLHOM
THCTOTPaMMBI, 00CY>XIICH!H, OTBETHI Ha BOIPOCHI yIHUTEIIS.
KOHCTPYKTOP JUIsl Ilpakmuueckas: pelICHWE NpEATaraeMbIX 3aJaHui
pabortsl ¢ quarpammamu | cpeacrBamu Excel.
1 X (OpMATUPOBAHHE Peghnexcusnas:
00CyX/IeHHUE KOHTPOJIbHBIX BOIIPOCOB U MOJIBEICHUE
WTOTOB BBINIOJIHEHHS IPAKTHYECKOTO 33/1aHMSI.
2.6 Craructuueck | Craructuyeckuii ananu3 | Anaiumudeckas: OUCK OTBETOB HA BOMPOCHI YUUTEJIs,
Wit aHaIK3 JIAHHBIX, BU3yaJl3alus CaMOCTOSTEIbHBIN MOUCK WH(OPMALINK TIPHU PELICHUH
JTAHHBIX. JIAHHBIX C TOMOIIBIO MIOCTABJIEHHBIX 3a/1au.
Koppensauuon | anarpammsel pazopoca | Kommynuxkayuonnas: ydactue BO  (DpOHTaIbHOM
HBII aHAN3 pacyera ko3¢ ¢unueHTa | oOCYXIEHUH, OTBETH Ha BONPOCHI yUHUTEIS.
KOPPEJSALIIH, Ilpakmuueckasi: pelIeHWE NpEATIaraeMbIX 3aJaHui
ko3 unmeHt cpencrBamu Excel.
koppesuun [Tupcona Pegrexcuenas:
00CyX/IeHUEe KOHTPOJIbHBIX BOIIPOCOB U MOJIBEICHUE
WTOTOB BBITIOJHEHHS IPAKTHYECKOTO 3a/IaHHs
2.7 Crarucruueck | IToctpoenne Ananumuyeckas: TOMCK OTBETOB HA BOTIPOCHI yUHUTEIIS,
Wi aHAIH3 MaTeMaTHIeCKON MOJIENN | CaMOCTOSATEIbHBIN MOUCK MH(OPMALIUH TTPU PELICHUN
JIAHHBIX. JMUHEWHOH (TapHOI) MOCTaBJICHHBIX 3aJ1a4.
JIuneinnbIi 3aBUCUMOCTH U €€ Kommynuxayuonnasn: ydactue BO  (POHTAILHOM

HUHTEpIIpETalludg

O6cy)Kﬂ€HI/II/I, OTBEThHI Ha BOIIPOCHI YUUTECJIA.




perpecCHOHHBI Ilpakmuueckas: peIICHWE MpPEATAraeMbIX 3aJaHuUi
¥ aHanmms cpencrBamu Excel.
Peghnexcusnas:
00CyXIieHHEe KOHTPOJIBHBIX BOIIPOCOB M MOBEICHUE
WTOTOB BBIIIOJIHEHHS PAKTHYECKOTO 33/IaHHs
2.8 [poexr [MonsiTus pa3znena Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI YUHUTEIS,
«Cratuctuyec | «AHaNN3 NaHHBIX B CaMOCTOSATENBHBIH MOUCK MH(OPMaLNK TIPH PELICHUH
KUt MeTox 9JIEKTPOHHBIX Ta0JIMIAX» | NOCTaBJIEHHBIX 3aay.
aHaIM3a Kommynukayuonnasa: ydactme BO  (POHTAIBLHOM
JAHHBIX» 00CY>XIICHUH, OTBETHI HAa BOIPOCHI yIHTEIS.
Ilpakmuyeckas: pelleHne MNOpeularaéMblX 3aJaHuil
cpencrBamu Excel.
Peghnexcusnas:
00CyXIeHHuEe KOHTPOJIbHBIX BOIIPOCOB U MOJIBEICHUE
WTOTOB BBIIIOJHEHHS PAKTHYECKOTO 33/1aHHs
3. OcHOBBI s13bIKa MporpamMmmupoBanust Python
3.1 Anroput™mel 1 | McrionHuUTeNb, aNTOPUTM. | AHarumuyeckas: IOUCK OTBETOB HA BOIIPOCH! YUUTEI,
ucnonuuteny. | CnocoObl 3amucu CaMOCTOSATEINIbHBIH MOUCK WH(OPMALINK TIPH PELICHUH
CniocoOsr QJITOPUTMOB: CIIOBECHBIN, | MOCTABIEHHBIX 3ajad.
3armcu MIOCTPOYHBIN, OJIOK- Kommynurxayuonnas: paborta ¢ UTPOBBIM TPEHAKEPOM.
ITOPUTMOB cXeMma, IporpaMmma. Ilpakmuueckasi: OTBETHl Ha BOIIPOCHI, PpEIICHUE
JluneinsIi, IpeagaraeMblX 3aJaHUN Ha SI3bIKE POrPaMMHUPOBAHUS
Pa3BeTBIAOIINICT Python.
LUKJINIECKIH Pegrexcusnasn: 3anonHenue IucTa pedeKCun
AJITOPUTMBI.
3.2 O0mmme Ucropust si3bika Python, | Anarumuueckas: NnOUCK OTBETOB Ha BOIIPOCHI YUHUTEIS,
CBEJICHUS O KOMITHJTUpYEMbIE 1 CaMOCTOSATEIILHBIN MOUCK MH(OPMALIK TIPH PELICHUH
SI3bIKE UHTEpIPETHPYEMbIE MOCTABJICHHBIX 3aJ1au.
MPOTPaMMHUPO | SI3BIKH, JOCTOMHCTBA H Kommynukayuonnas: pabora B KOMaHZaX W (WIN)
Banus Python | memocrarkm Python. WHJIMBHIYaJIBHO.
[NonsTe nauuwlX, THIBL | [Ipakmuueckas: OTBETHI HA BONPOCHI, pEIICHHE
JIAHHBIX: IIEJIbIe, Mpe/IaraeMbIX 3aJJaHui Ha sI3bIKE POTrPaMMHPOBAHUS
BEIIIECTBEHHBIC U Python.
CTPOKOBEIE. Peghnexcusnas: 3anonHenue 1ucTa pedaekcun
ITonsTHe nepeMeHHOH,
pasHHIA MEXAY
MepEMEHHOM U
KOHCTAaHTOM.
3.3 Opraamsanus | @ynkus print(), Ananumuyeckas: IOUCK OTBETOB Ha BOTIPOCHI YUHUTEIIS,
BBOJIA U TIpaBuiIa ee CaMOCTOSATENBHBIH MONCK MH(OpMaNNy IIPH peICHUH
BBIBOJIA HCTIONIb30BAHMS. MIOCTABJIEHHBIX 3a/1au.
JIaHHBIX Owmnbku pu Kommynuxayuonnasn: pabora B KOMaHAax u (WIN)
HCIIONIb30BAaHUN WHJIMBHIYaJIBHO.
¢ysaxumn print() Ilpakmuueckas: OTBETbl Ha BOIPOCHI, pELICHUE

Tuns! ganssix; int, float,
str.

IIpuBenenue TUIIOB C
TTOMOIIIBIO
COOTBETCTBYIOITIX
¢yukuuii (int(), float(),
str()). @ynkuus type().
Omneparop
MIPUCBAUBAHHS.
[IpaBuna UMeHOBaHUS
MIepEMEHHBIX.
Oynkrus input(),
TIpaBUiIa ee

[IpeaIaraeMblX 3alaHUi Ha SI3bIKE IPOrPaMMUPOBaHUS
Python.
Pegrexcuenasn: 3anonHenne amucta pediexcun




HCIIONB30BaHMS.
HeobxonumocTs
NPUBEICHHS
LEeTIOYUCICHHBIX JaHHBIX
K THITy int ociie BBoJa.

3.4 Anroputmude | Tunbsl nannsix B Python, | Ananumuueckas: mouck OTBETOB HA BOTIPOCHI yUHUTEIS,
cKast apudmeTHyeckue CaMOCTOSATENBHBIH MOUCK MH(OPMaLNK TIPH PELICHUH
KOHCTPYKLUSL | OIepaTopsl, JEUCTBHUS C MOCTaBJIEHHBIX 3a/1ay.

«CIIEZIOBaHNEY | MIEPEMEHHBIMH. Kommynukayuonnasa: pabora B KOMaHAAaX W (WIN)
ANTOopuT™, BHIBI WHIUBHUIYaJIBHO.
AJITOPUTMOB, Ilpakmuueckasi: OTBETHI Ha BOIIPOCHI, PEIICHUE
0COOCHHOCTH JINHEHHOTO | MpelaracéMbIX 3alaHUH Ha S3bIKE TPOTPaMMHUPOBAHUS
anmropuT™a, 610K-cxema. | Python.
Bbnok-cxema nuneitHoro | Peghnexcusnas: 3amoTHEHUE TUCTA pedIIeKCHN
aJIrOpUTMa.

35 [Iporpammupo | biok-cxema JIMHEHHOTO Ananumuueckas: IOUCK OTBETOB Ha BOMIPOCHI yUUTES,
BaHHUE anropurMa. CaMOCTOSATENbHBIH MOUCK WH(OPMALUK TIPH PELICHUH
JMHEHHBIX [IporpammupoBanne MIOCTABJICHHBIX 3a/1ad.

ITOPUTMOB JIMHEHHBIX anropuT™MoB, | Kommynukayuonnasa: pabota B KOMaHAax W (WIN)
apudmMeTHIecKue WHIVBHUIYaJIBHO.
OIIepaTopHl, Ilpakmuueckasi: OTBETbI Ha BOIIPOCHI, PpEIICHUE
IIepeMEHHBIE. MpeATaraeMbIX 3aJaHni Ha sI3bIKE IPOTPaMMUPOBAHUS
Python.
Pegrexcusnas: 3anonHenue nucra pedekcun

3.6 Anroputmude | PasBerBistommiics Ananumuueckas: IOUCK OTBETOB Ha BOIIPOCHI YUHUTEIS,
cKas ITOPUTM, OJIOK-CXeMa CaMOCTOSTEIbHBIH MOUCK WH(GOPMAIMU TIPH PEILICHUN
KOHCTPYKLMUSL | BETBJICHHS, OIIEPATOPHI MOCTaBJIEHHBIX 3a/1au.

«BETBIICHHE» | CPaBHCHHS. Kommynuxayuonnasa: pabora B KOMaHAAaX W (WIN)
YcnoBHbIE onepaTopsl if, | HHANBUILYaTbHO.
if-else, mpaBuna 3amucu | [lpakmuyeckas: OTBETHl Ha BONPOCHL, pEIICHUE
YCIIOBHBIX OIIEPaTOpOB. Mpe/IaraeMbIX 3a/JaHni Ha sI3bIKE IPOTPaMMUPOBAHUS
Python.
Pegrexcusnas: 3anonHenue nucra pediekcun

3.7 [Monnast bnok-cxema BeTBieHHs. | Anarumuueckas: NOUCK OTBETOB Ha BOIIPOCHI YUHUTEIs,
tdopma ITonHbIi yClOBHBIM CaMOCTOSATENBHBIN MOUCK MH(OPMAIUH NIPU PEIICHUH
BETBIICHUS oriepaTop, npasuiia MOCTABJICHHBIX 3aJ1au.

3aITMCH TTOJTHOTO Kommynukayuonnasa: pabora B KOMaHZAaX W (WIN)
YCIIOBHOTO OIIepaTopa. WHJIMBHIYaJIBHO.
Ilpakmuueckasi: OTBETHI Ha BOIIPOCHI, pEIICHUE
Mpe/IaraeMbIX 3a/JaHni Ha sI3bIKE IPOTPaMMHUPOBAHUS
Python.
Pegrexcusnas: 3amonHenue anucTa pedeKcun

3.8 [Mporpammupo | ITporpamMmmupoBanue Ananumuyeckas: NOUCK OTBETOB Ha BOIIPOCHI YUHUTEIS,
BAaHHUE JIMHENHBIX aJITOPUTMOB, CaMOCTOSATENFHBIN MONCK WH(GOPMAINH TIPH PEIICHUH
pa3BeTBIAION] | apudMeTHIECKHe IOCTABJIEHHBIX 3a/a4.
nuxcst oTiepaTophl, Kommynuxayuonnas: pabora B xoMmaHmax u (WIH)
ITOPUTMOB. NepeMeHHBIE. WHJIUBHUIYaJIBHO.

VYcnoBHBIH Ilpakxmuueckaa: OTBETHI Ha BONPOCHL, pELICHUE
orepaTop Npe/IaraeMbIX 3aJJaHni Ha sI3bIKE IPOrPaMMUPOBAHUS
Python
Pegrexcusnas: 3anonHenue aucta pedIieKcun

3.9 IIpocteie u PazBeTBustronuiics Ananumuyeckas: TOMCK OTBETOB HA BOTIPOCHI yUHUTEIIS,
COCTaBHbBIE QIITOPUTM, OJIOK-CXeMa CaMOCTOSTEIIbHBIH MOUCK WH(OPMALIUK TP PEeLICHUH
ycCioBuUA BCTBJICHHS. IIOCTABJICHHBIX 3a1a4.

Jloruueckue oneparopsl,
COCTaBHBIE YCIIOBHS.
VYcnoBHslil oneparop.

Kommynuxayuonnas: pabota B KOMaHIax W (W)
UHAUBUYAJBHO.

Ilpaxmuyeckasa: OTBETHI Ha BONPOCHL, PpEIICHUE
IpeJJlaraéMbIX 3aJJaHUH Ha 3bIKE IPOrPaMMUPOBAHUS
Python.




Pegrexcusnas: 3anomHeHne TUcTa pedIeKCHH
3.10 Anropurmude | Omepartop while B Ananumuueckas: IOUCK OTBETOB Ha BOIIPOCH! YIHUTEIIS,
cKast Python, cunrakcuc CaMOCTOSATENBHBIH MOUCK MH(OPMaLUK TIPH PEICHUH
KOHCTpYKuMsi | oneparopa while. MOCTaBJIEHHBIX 3a/1ay.
«IIOBTOPEHUE» Kommynuxayuonnas: pabora B KoMaHAax M (WIN)
. WHJIUBHIYaJIbHO.
IIporpammupo Ilpakmuyeckas: OTBETBl Ha BOIPOCHL, PEILICHUE
BaHME LIUKJIOB npe/araeMbIX 3aJJaHni Ha sI3bIKE IPOrPaMMUPOBAHUS
C 3a1aHHBIM Python.
yCIIOBHEM Pedghnexcusnan: 3anonmHenne mmcta pediaexcun
TIPOIOJDKECHUS
paboThl
311 IIporpammupo | Omepatop for B Python, Ananumuueckas: IOUCK OTBETOB HA BOMIPOCHI yUUTES,
BaHME UMKIOB | QyHkums range(), CaMOCTOSATENBHBIH MOUCK MH(OPMALUK TIPH PENICHUH
C 3aJITaHHBIM CHHTaKcHC QpyHKINU MOCTaBJIEHHBIX 3a/1ay.
YUCIIOM range(). Kommynuxayuonnasn: pabora B kKomaHmax u (Win)
MOBTOPEHHH WHIIUBHYaJIBHO.
Ilpakxmuueckaa: OTBETHI Ha BOIMPOCHL, pEIICHUE
TpeUIaraeMbIX 3aJaHrH Ha S3BIKE MTPOTPAMMHUPOBAHUS
Python.
Peghnexcusnan: 3anomHenne mmcta peduexcun
3.12 [Ipoext Huknuueckuit anroput™, | Anarumuueckas: TIOUCK PEIICHUS TOCTaBICHHOM
«Pa3nuuHele anroput™ while, 3aaun.
BapUAHTHI anroputM for, mpasmia Kommynuxayuonnasn: pabora B komaHmax u (Win)
NpOrpaMMHUpPO | 3aNUCH LMKIMYECKUX WHIIMBHYaJIBHO.
BaHUA anroputMoB B Python. Ilpakmuyeckas:  peuleHHE  IPOCKTHOW  3aJayu.
LUKJITTYECKOTO Pegrexcusnas: 3anonHenue nucra pedeKcuu.
ANTOPUTMAY
3.13 Ipoexr Tune! naHHEIX, Ananumuueckas: B TIpoIecce  CHCTEMAaTH3alUU
«Hagana repeMeHHbIe, QYHKINN, | 3HaHUH.
MPOTPaMMHUPO | MaTeMaTHUECKUE U Kommynurxayuonnas: npu padoTe B KOMaHIAX.
BaHMS» JIOTHYECKHUE ONepaTopsl, | [lpakmuueckas: B paboTe MO CO3AaHHIO BH3YaJIbHOI
BUJIbI AJITOPUTMOB, KapTel 3HaHUW. Pegexcuenas: 3amoHEHUE JHCTA
YCJIOBHBI orepaTop, pedaexcun
omneparop for, oneparop
while.

«

Pa3nes 1. BBenenne B MCKYCCTBEHHbIN HHTE/ICKT (1 4/2 4)
y‘-IaHII/IGCH JOJDKHBI 3HAaThb IIOHATUC HHq)OpMaHHH, pasiimuue MCEXKAYy HNOHATHAMHA

«H(pOpMaLHY, «TaHHBICY.

VYwyarmuecs 10KHBI YMETh:

MPUBOJUTH MPUMEPHI HHPOPMAITMOHHBIX MPOIECCOB B MPUPOE, OOIIECTBE, TEXHUUECKUX
CHUCTEMAX;

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, BBIAEISATH OCHOBHBIE TOHATHS W B3aUMOCBSI3H MEXKITY
HUMH.

Pa3nen 2. AHaIu3 JaHHBIX B 3JIeKTPOHHBIX Tabaunax (8 4/0 u)

VYyaiuecs 10KHbBI 3HATh:

BO3MOYKHOCTH JJICKTPOHHBIX TAOJHIL 7151 XpaHECHUsI, aHATTN3a U TIPEJCTaBICHUS JaHHBIX;

anmuec;l AOJIKHBI YMCTh!:



® BBOJUTH U PEJAKTHPOBATH JaHHBIC B 3JEKTPOHHBIX TA0INIAX;

®  BBINOJIHATH BBIYMCIICHUS C [IOMOILBIO 3JIEKTPOHHBIX TaOJIMIL; IPEACTABIATh IaHHbIE B BUJIE
JMarpaMm u rpaukoB.
Paszgea 3. OcHoBbl nporpammupoBanusi Ha Python (12 4/12 )
VYuyamuecs 10JKHbI 3HATh:

® IOHSTHUS «AJITOPUTMY, «UCIIOIHUTEIBY, «CUCTEMA KOMaH 1 CIIOJIHUTEIIS;

® OCHOBHBIE AJITOPUTMUYECKUE CTPYKTYPBI: CIIEI0BAHUE, BETBJICHUE, LINKII;

® peaIn3alui0  OCHOBHBIX  alNTOPUTMHUYECKHUX  CTPYKTYp B  BBIOPAaHHOM  S3BIKE
IPOTrpaMMHUPOBAHMUSL.
VYuyammuecs: 10JIKHbI YMETb:

® COCTaBISITh AQlNTOPUTMBI U pPEHICHHS MPOCTHIX 3aJad B cJOBecHOW (opme, Ha
ITOPUTMHUYECKOM SI3bIKE U HA BBIOPAHHOM $SI3bIKE IIPOIPaMMHUPOBAHUS;

® BBINOJHATH TPACCUPOBKY AJITOPUTMA;

® [IPOrpaMMHUPOBATh HECIOXKHbIEC TMHEHHBIE, PA3BETBISIOIINECS U LIUKINUYECKUE aJlTOPUTMBI
Ha BEIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHHUSL.
Pa3nen 4. Ananu3 nanubix Ha Python (0 4/8 4)
VYuamuecs 10JKHbI 3HATh:

® [IOHATHS «MOJEIbY», «MH()OPMAIIMOHHAS MOAEIbY, «MAaTEeMaTHUECKask MOJIENIb), «1aHHBIEY,
«OoJpIIINE TaHHBIE», «CTATHUCTHUKAY, «ONKCATEIbHAsI CTATUCTHKAY;

® HTanbl pa3padOTKU U UCCIIEJOBAHHS KOMITBIOTEPHOM MaTeMaTH4eCKON MOJIETH.
VYyamuecs TOIKHBI YMETh!

® DPCaNU30BbIBaTh BHIYMCIECHUS ONUCATENbHON CTATUCTUKY;

® CTPOUTH U UCCIEIOBATh MPOCTHIE KOMIIbIOTEPHbIE HH()OPMALIMOHHBIE MOJIEIH.
Pa3nes 12. BBenenue B MammuHoe o0yuenune Ha Python (0 4/10 4)
VYyamuecs 10JKHBI 3HaTh:

® KJIAacCU(UKAIMIO METOJOB MAIIMHHOT'O O0YYEeHHUS;

® OCHOBHBIE AJITOPUTMbI OOYUEHHUSI C YUUTEIIEM .
VYyamuecs 10KHbI YMETh:

® C037aBaThb PErPECCUOHHBIE MOJIENH;

® BBIIIOJHATh IPOTHO3UPOBAHUC.

Conep:xanue Kypca



B stom paszpene conmep)kuTcs TeMaTH4eCKOe IJIaHUPOBAaHUE U TEpEeyYeHb IIaHUPYEMBIX
pE3yJbTaTOB OCBOEHHS IPOrpaMMbl (MTOrOB H3Y4E€HMsI OTHENbHBIX TeM). IlpuBomsrcs nBa
BapuaHTa IUIAHUPOBAHMS 3aHATH. [lepBrIii BapuaHT paccunTaH HAa MUHUMAJIBbHBINA Y4eOHBIH IJ1aH.
Bropoii BapuaHT paccunTaH Ha pacIIMPEHHBIN YICOHBIN TIJIaH.

[lepBoii TOTMOMHUTETHHON LENbI0 U3YUYEHHUS PACIIMPEHHOTO Kypca SBISETCS JOCTHUKEHHE
OOJIBIIMHCTBOM  YYAIIMXCSl MOBBIIIEHHOTO (MPOAYKTUBHOTO) YPOBHS OCBOCHHUS Y4eOHOrO
MaTepuana. Y4eOHUKH YPOBHs sl 7—9 KIIacCOB 00ECTICUNBAIOT HEOOXOAMMBII JISl TOTO YISOHBIIH
Y JUJAKTUYECKUI MaTepuall.

Bropoit 1onoaHUTENbHONM HENbl0 M3YYeHUs PACIIUPEHHOTO Kypca SIBISeTCS MOATOTOBKA
yuyalxcs K oJIMMIIHagaM, KOHKypcaM B 00JIaCTH aHalu3a JaHHBIX U MAIIMHHOTO O0y4YeHUSI.

JlonosnHUTENbHOE YU€OHOE BpEMs B PaCIIMPEHHOM BapUaHTE Kypca B OCHOBHOM OTAAETCS
npakTuueckor padore. I[Ipu pacmmupeHHOM BapuaHTe yuyeOHOro IulaHa 0oJbllas 4acTh (UM BCE)
3aJJaHUI MOXET BBITIOJIHATHCS BO BPEMsSI YPOKOB MO PYKOBOJICTBOM YUHUTEIIS.

[lepeueHs MIaHUPYEMBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI SBISETCS €IUHBIM KaK IS
MUHHMAaJIBHOTO, TaK U ISl YIITYOJIEHHOTO BapHaHTa y4yeOHOTro TIaHUpOBaHus. Pasnudne m1omkHO
IIPOSIBUTHCS B CTETIEHU TTIyOMHBI U KAU€CTBAa OCBOEHUS TEOPETUYECKOT0 MaTepHasa U MOJyuYEeHHBIX

MMPAKTUYCCKUX HABBIKOB.



TemaTnueckoe IJIAHKPOBaAHHE

Ne Tema KosanuyecrBo yacos
BBenenne B MCKYCCTBEHHBIN HHTEJIEKT

1 BBeneHnue B MCKyCCTBEHHBIN 1
UHTEJUIEKT

2 | Poib HCKyCCTBEHHOT'O MHTEIICKTA 1
B )KM3HM YeJIOBEKA: ITHKA U
peryaupoBaHUN
Hroro no pazueny 2

OcHoBbl nporpaMmmupoBanus Ha Python

3 | AIropuTMBI U UCTIOJIHUTEIIH. 1
Crioco0bl 3anMcy alropuTMOB

4 | O6mue cBeJeHUs O SI3bIKE 1
nporpammupoBanus Python

5 Opranuzanus BBOJia U BEIBOJA 1
JAHHBIX

6 | AnropuTMHYECKas KOHCTPYKITHS 1
«CJIeJIOBAHUE»

7 | [IporpaMMupoBaHue TMHEUHBIX 1
JITOPUTMOB

8 | AnropuTMHuuYecKas KOHCTPYKIIHS 1
«BETBJICHUE»

9 | Ilonuas ¢popma BETBICHUS 1

10 | [IporpammupoBanue 1
Pa3BETBIIAIOLINXCS AITOPUTMOB.
Y c0BHBIN oniepaTop

11 | IlpocTsle u cOCTaBHBIE YCIOBUS 1

12 | AnroputmMuuecKkasi KOHCTPYKIIHS 1
«TIOBTOPEHUEN.
ITporpammupoBaHue LIUKIIOB C
3aJJaHHBIM YCIIOBHEM TIPOJIOJKECHUS
paboThI

13 | [IporpamMmmupoBaHueE IUKIIOB C 1
3aJJaHHBIM YHCJIOM IOBTOPEHHH

14 | Ilpoext «Pa3nuuHble BapuaHThI 1
IPOrpaMMUPOBAHUS [IUKINYECKOTO
ITOPATMAa)

15 | [Ipoekt «Hauana 1
MTPOTPaAaMMHUPOBAHUS)
Hroro no pasneny 13

AHajm3 naHHbIX HA Python

16 | Hayka o manHbIX. CTPYKTYpHI 1
JAHHBIX

17 | Pab6ora co cnuckamu Python 1

18 | bubmuotexku Python. bubnanorexa 1
Pandas

19 | Crpykryps! nansbix B Pandas 1




20 | Crpykrypa nannbeix Dataframe 1

21 | ba3oBble onepanuu ¢ Habopamu 1
JTAaHHBIX

22 | OnucaTenbHas CTAaTHCTHKA 1

23 | Busyanuzanus TaHHBIX 1

24 | Ilpoekt «MccnenoBanue TaHHBIXY. 1
Yacrs 1

25 | IIpoekt «MccnenoBanue TaHHBIXY. 1
Yacts 2

26 | IIpoekt «Python nns Data Science» 1

(O6006mIeHNE M CUCTEMAaTH3AIIHS
OCHOBHBIX TOHSTUN TEMBbI)

Hroro no pazueny 11
Beenenue B MammuHoe o0yyenue Ha Python
27 | IlonsiTHe ¥ BUIBI MAIIIMHHOTO 1
oOyueHus
28 | AHanu3 v BU3yanu3aIys JaHHBIX Ha 1

Python (moBTopenue)

29 | BuOIMOTEKN MATMHHOTO 00yYeHUs 1
30 | JIuneiinas perpeccus 1
31 | HenuHeliHbIC 3aBUCUMOCTH 1
32 | Knaccudukanus. Jloructuaeckas 1
perpeccust
33 | Knaccudukanus. Jloructndaeckas 1
perpeccust
34 | JepeBbs pemennit. Yacts 1 1
35 | JepeBbs pemennit. Yacts 2 1
36 | [Tpoekr «Pemenue 3agaun 1
KJacCU(UKALIUN
Hroro no pasneny 10
NUTOro 36

DopMbI aTTECTALUHN

Bce pazgensl mpenrosiararoT BBITOJIHCHHWE M 3aIIUTy MPOEKTOB. [IpOEKTHI 1O cBOEH
TUIAKTHYECKON CYIIHOCTH HalelieHbl Ha (OpMHpOBaHHE CHOCOOHOCTEH, TMO3BOJISIONINX
7 (heKTUBHO IEeWCTBOBATh B pEAbHOM KM3HEHHOU cuTyanuu. OOnagas uMU, ydaliuecss MOTYT
a}IaHTI/IpOBaTBCSI K U3MCHAOIINMCS YCJ'IOBI/U{M, OpI/IeHTI/IpOBaTBCSI B p33H006pa3HBIX CI/ITyaI_[I/IHX,
paboTaTh B KOMaHjIE.

[Tpu paGoTe HaJl MPOEKTOM MOSBISETCS UCKIIOYUTENbHAS BO3MOXHOCTh (OPMHUPOBAHUS Y
yyalxcs KOMIIETEHTHOCTH paspelieHus TmpodiaeM (TOCKOIbKY 00s3aTeNbHBIM — YCIOBHEM
peanu3aluyu MeToJla MPOEKTOB B IIKOJE SBISETCS PEUIeHHE yYalluMcs COOCTBEHHBIX MPOOJIeM
CpPEICTBAMH IPOEKTAa), a TaKKe OCBOCHHE CIOCOOOB JICATEIHHOCTH, COCTaBJISIONINX
KOMMYHHUKATHBHYIO U HH)OPMAITMOHHYIO KOMIIETEHTHOCTH.

Kaxxaplii mpoekT mpeamonaraeT TMOdydeHHe Kakoro-mubo mpoaykra. B mpemmaraempix

MPOEKTax 3TO MPOTPaMMHBIN MPOAYKT, PELIAIONINI Ty UK UHYIO 3a/1a4y.



Takue mpoekThl kak «MccinemoBanue naHHbix», «Python mns Data Science», «Pemienue
3aJa4un Knaccmbnxaunn» ABJIAKOTCA MC)KHpeI[MeTHBIMI/I, B OTJIMYUEC OT MOHOHpOeKTOB, YaCTUYHO
BBIITOJIHAKOTCA BO BHCypO‘IHOC BpeMH n 1ron pyKOBOIICTBOM HCCKOJIBKHUX CIICHUAJIUCTOB B
pasIMYHBIX 00JAacTIX 3HAHWSA. Takhe TMPOEKTh TPeOYIOT OYeHb KBATH(PUIIUPOBAHHOM
KOOPJMHAIIMK CO CTOPOHBI CIEIMAIMCTOB U CIIAKEHHOHW pPabOThIl MHOTMX TBOPYECKUX TPYIIIL.
MC)KHpGI[MeTHBIe HpO@KTBI MOFYT 6BITB KakK HG6OHLH_II/IMI/I, BanaFI/IBaIOH_II/IMI/I HBa-TpI/I HpCIIMCTa,
TaK ¥ HAIPaBJICHHBIMU HA PEIICHUE JOCTATOYHO CIIOKHBIX MPOOIeM, TPEOYIONINX COACPKATSIHLHOM

MHTETPAli MHOTUX 00JIacTei 3HaHUSI.

YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://file.synergy.ru/d/b319da75ae024b11819a/



