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HosicHuTebHASA 3aNIMCKA

IIporpamma kypca «VICKYCCTBEHHBIM HWHTEIUIEKT» COCTaBlieHa i1 7—9 KiaccoB B
coorBercTBUM ¢  TpeboBanusiMu PI'OC  ocHoBHOro obmero oOpa3oBaHus  (TpUKa3
Munnpocerierust Ne 287 ot 31 mast 2021 r.), ¢ y4eTOM MIPEEMCTBEHHOCTH IIPOTPaMM Ha4aIbHOTO,
OCHOBHOTO U cpenHero obmero oopasoBanus. [Iporpamma npenHazHaueHa AJisi MPOIODKEHHS
00y4eHHs OCHOBAM MCKYCCTBEHHOT'O MHTEJUIEKTa U OPUEHTUPOBAaHA HA aHAIU3 JaHHbBIX, BBE/ICHUE
B MalIMHHOE OOy4yeHHe Ha 0a30BOM ypOBHE. 3a MOCJEIHHUE JCCATUIIETUS BO MHOTHX OOJIACTsIX
HAyKH U MTHAYCTPUU CTAJIM HAKAIIMBaThCA OOJIbIINE 00bEMbI IaHHBIX, a TAKXKE CTAIM Pa3BUBATHCS
METOABl MAIIMHHOTO OOydYeHHUs, NO3BOJSIOIIME W3BICKaTh M3 OTHX JaHHBIX 3HAHUSA U
SKOHOMMYECKYIO TOJIb3Y.

Jlnsg 6a30BOro ypoBHsI MpOrpaMMoi IpPeIyCMOTPEH IPOINEIEBTUUYECKUI pa3/ien aHaau3a
JaHHBIX B AJICKTPOHHBIX TaOMMIAX, a TakKe OCHOBBI IporpammupoBanus Ha Python, ananus
nmaHHBIX Ha Python. OcHoBomomararomeld TeMOW SIBJISICTCS BBEICHHE B MPOTrPAMMHUPOBAHHE HA
Python. CdopmupoBaHHble y ydaliuxcsi 3HaHUS U YMEHHsS B OOJAcCTH IpPOrpaMMHUpPOBaHUs Ha
Python Oynyr B nmambHedIIeM HCIIONB30BAaHBI NMPH W3YYEHUM aHAIM3a JaHHBIX HA CTYNEHH
OCHOBHOTO 0011ero o0pa3oBaHUsi U MAIIMHHOTO OOY4YEHHUS Ha CTYHNEHH CpeIHEero ooOIero
oOpaszoBanus. Data Science — olHa U3 caMBIX IPOTPECCHUBHBIX 00JIACTEH B MPOTPaMMHUPOBAHHU
ceroansi, a Python — camblif momynspHbIii U pacpOoCTpaHEHHBIN SA3bIK, UCIIOJIb3YEMBbIi I aHAIn3a
JnaHHbIX. He yauBHUTENBHO, 4TO JBE 3TU 00JIACTH 3HAHUM AaKTUBHO W3Y4arOTCsl U MPUMEHSIOTCA
CHEIHUAIMCTaMH JUIS TIOCTPOSHUS MPEAUKTUBHBIX MOJIEJIeH, BU3yaIU3allui U PaOOThI C TaHHBIMH.
Kypc no3BoauT yganmmmcst OCBOUTh OCHOBHBIE HHCTPYMEHTBI paOOTHI M IPUCTYITUTH K TOCTPOCHHIO
Mojenel u pabore ¢ HaHHBIMH. B XoJe ocBoeHMsI ydeOHOro MaTepuaia Kypca y ydalluxcs
dbopMupyeTcsi yCTOMYMBBIA HMHTEpPEC K W3YYCHUIO JIAHHOW TeMbl W 3aKiajbpiBacTcs Oasza s
MNPOJOHKEHHUST W3YYEHHS METOJOB MAIIMHHOTO OOy4YeHHUs Ha CTYNEHU CpPeJHero ooOIero
o0OpazoBaHus.

[Iporpamma pa3paboTaHa B COOTBETCTBHUU C OJHUM M3 AMJIAKTUYECKUX MPUHIUIIOB —
OPUHLIMIIOM TpeeMcTBeHHOCTH. CojepxaHHe TMporpaMMbl HaxXOAUTCS B TECHOM CBSI3U C
MaTepuaioM MJis HadaJbHOTOo OOIIEro oOpa3oBaHHUsA, a TakkKe SBJISETCS HEOOXOTUMBIM Jis
MOCJICTYIONIET0 M3YYCHHUSI Ha CTYNEHH CPEIHEro o0Iero odpa3oBaHus. DTO — JIMHUS s3bIKA
nporpamMmmupoBanus Python, ocBoeHHe KOTOpPOrO HAaYMHAETCS B OCHOBHOM MIKOJNIE, M CKBO3HAs
JIMHUST MAIIUHHOTO OOY4YEHHsl, OCBOEHHE KOTOPOTr0 HAYMHAETCS Ha MPOINEJAEBTUYECKOM YPOBHE B
HA4aJIbHOW ¥ OCHOBHOM IIKOJIE U IPOJOJDKAETCS Aallee B CPEAHEN LIKOIIE.

K 3aBepuieHuto o0ydyeHHsI MO MpOrpaMMe ydalluecsl JOJKHbI MOHHMAaTh aKTyaJlbHOCTb
aHanM3a JaHHBIX, €r0 OCHOBHBIE OOJACTH MPUMEHEHHs] U MeTonabl peanu3anuu. [Iporpamma
IpeJroiaraeT, 4ro y ydaumxcs OyaeT copMHUpOBaHO ILIEJIOCTHOE IMpeCTaBlieHHE 00 aHalu3e
TaHHBIX, pean3alii METOIOB aHallu3a JaHHbBIX Ha s3bike Python, ero cepax mpumeHeHus.

Janubrii kypc onupaercs Ha (yHIaMEHTAJIbHBIC TUAAKTUYECKUE TPUHITUIIBI, TaKHUE Kak
MPaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh M JOCTYITHOCTh, LIEIOCTHOCTh M HEMPEPBIBHOCTH, a
Tak’keé WHHOBAIIMOHHBIE METOJbl MPOOJEMHO-PA3BUBAIOIIEIO U CMEIIAHHOTO O0y4YeHwus,
IIPOrPaMMHO-TIPOEKTHOIO M HCCJIEN0BATENbCKOrO MOAXOM0B. B  KOHIE KaXIoro ypoka
MPUCYTCTBYIOT BOINPOCHI M 3a/laHusl, MHOTHE M3 KOTOPBIX OPHUEHTHPOBAHBI Ha KOJUIEKTHUBHOE
o0cyx/1eHue, TUCKYCCHH, BEIPAOOTKY KOJIJIEKTUBHOTO MHEHHUSI.

Oco0oe mMecTo B peav3ally MporpaMMmbl OTBOJUTCS BUICOJEKLUSAM, OHIIAH-pecypcam,
TpeHaxepaM. Bce 3To co3maeT HeoOXouMbIe yCIOBUs Ui (POPMUPOBAHHS CaMOCTOSTEIHHOCTH B
IUIAHUPOBAaHUM y4e€OHOW JAESITeNbHOCTH, B OpraHU3allud y4eOHOro COTpYyJIHUYECTBa, B
pactpefieieHuu poJiei MpH pelieHnH Y4eOHBIX 3amad W mpobieM. HeoThemiemoil 4YacThio
MIPOrPaMMBI SIBJIIETCS IPOEKTHAs JESATEIbHOCTh 00yUYaOIUXCSl.

W3ydeHue pa3ianyHbIX acleKTOB aHAIHM3a JAHHBIX MO3BOJHUT CHOPMHUPOBATH y YHALTUXCS
CIIOCOOHOCTh K AaHAJUTHUYECKOW U TPOTHOCTUYECKOW aedrenbHocTH. I[loMck oTBETOB Ha



po0OJiIeMHbIE BOMPOCHI, pellIeHre MPOOIEMHBIX U UCCIIEI0BATENIbCKUX 33JaHUI, HHTETPUPOBAHHBIX
B COJIEpKaHKE, HAIIPABJICHO HA (POPMHUPOBAHUE Y yUAIIUXCS LIETOCTHOTO CUCTEMHOTO MBIIIJICHUS,
KOTOPOE€ MO3BOJIUT UM OLIEHUTH CPOPMUPOBAHHBIN KPYT MOCTOSIHHBIX WHTEPECOB U OCYIIECTBUTH
OCO3HAHHBII BBIOOP JajbHEWINE 00pa30BATENbHOM TPACKTOPUM U MPOPECCHOHATBLHOTO
CaMOOMPEICICHHUS.

Heaw u 3axaum kypca. ['maBHas 1enp Kypca — AaTh ydamumcs 0a30BO€ MPECTABICHUE
00 aHanM3e JaHHBIX W peaju3allid OCHOBHBIX METOJIOB aHalM3a JaHHBIX Ha si3bike Python,
[IO3HAKOMUTb C TEPMUHOJIOTHEN UCKYCCTBEHHOIO MHTEJUIEKTa U HAYYUTh IIPUMEHSTh HEKOTOPBIE
U3 €ro METOJIOB JIJISl pelIeHHs] MPAKTUYECKUX 3a]1ay.

LeseBasi ayauTopus Kypca. Yuamecs 7—9 kinaccoB 001m1eo0pa3oBaTeIbHBIX MIKOJ.

Mecto Kkypca «VICKyCCTBEHHBIM MHTEIUICKT» B Yy4eOHOM IUIaHE. YPOKH Kypca
«McKyCcCTBEHHBIM MHTEIUIEKT» MOTYT IPOBOAUTHCA B 7, 8 M 9 Kilaccax B KauecTBE BHEYPOUHOU
JeATEeTLHOCTH (BO3MOXKHBIC (DOPMBI: (PaKyJIbTaTHB, KPYXKOK U IIpouee).

LleHHOCTHDBIE OPHEHTHPHI COAEPKAHUS U PeATU3AUNU MPOTPAMMBI

Copneprkanue NporpaMMbl HOCUT MEXIUCLUITIMHAPHBIN XapakTep. EcrecTBeHHBIM 00pa3zom
BBITJISIAUT €r0 BO3MOXKHAS MHTErpalys ¢ AUCHUIUIMHAMU MPEeAMETHON obnactu «Maremaruka u
uHpopMaTuKa». Pa3BuTHe JIOTHYECKOIO U aJrOPUTMUYECKOTO MBILIUIEHUS, OCYLIECTBIsAEMOE Ha
ypOKax IO STUM AMCUUIUIMHAM, CIYXKHUT 3amade (HOpMUpPOBaHHS HEOOXOAMMOW OCHOBBHI, Ha
KOTOpOH B JanpHelieM OyleT OCyLIECTBIEH Mepexo] K MallMHHOMY OOyYeHHIO Ha CTYIEHHU
CpeIHero o0nero 00pa3oBaHusI.

Yepes ucnonb3oBaHue pa3InyHbIX AATACETOB U aHAIW3 JaHHBIX CUHTE3UPYIOTCS 3HAHUSA U
YMEHUS yJaIuXxcs, MOJIy9eHHbIE IMU Ha ypoKax reorpaduu, Gu3uKu, OMOIOTHN U IPYTUX.

HeoTbemiemoil yacTbio MporpaMmbl SBJISETCS peaau3alys IPOEKTHOIO METOAa O0yUeHHS.
[TporpaMMoii perycMOTPEHO BBIMOJIHEHHE TAKUX MPOEKTOB Kak « CTaTUCTUUECKUN METO/1 aHaIn3a
JaHHBIX», «Pa3nuuHbple BapHaHTHl NMPOrPAaMMHPOBAHUS IUKIMYECKOro ajroputma», «Hauana
nporpamMmmupoBanus Ha Pythony». IIpoexTsl 1o cBoel AMAAKTHUUECKOH CYIIHOCTH HalleJeHbl Ha
(dbopmMHpoBaHUE CIIOCOOHOCTEN, TO3BOJISIOMNX 3((PEKTUBHO JeHCTBOBATh B PealbHOMN KU3HEHHOMN
cutyauuu. OOnagas UMM, ydalldecs MOTYT aJalTHPOBAaThCs K H3MEHSIOIIMMCS YCIIOBUSM,
OpPUEHTHPOBATHCS B Pa3HOOOPA3HBIX CUTYalUsAX, pab0TaTh B KOMaH/IE.

[Tpu pabote HaJl MPOEKTOM MOSBISETCS UCKIIOYUTENbHAS BO3MOXHOCTh (POPMUPOBAHUS Y
y4alluxcslk KOMIIETEHTHOCTH pa3pelieHuss mpolieM (IMOCKOJIbKY 00s3aTelbHbIM YCIOBUEM
peanu3alny MeTo/la MPOEKTOB B ILIKOJE SIBJISETCS PELICHHE YYalluMCs COOCTBEHHBIX NMpoOIeM
CpPEICTBAaMHU IPOEKTa), a TaKKe OCBOCHHE CIOCOOOB JI€ATENbHOCTH, COCTaBJISIOLINX
KOMMYHHUKATHBHYIO U HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

IInanupyemble pe3yabTaThl OCBOCHHS Y4e0OHOro Kypca

®I'OC ycranaBiuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHUS O00YyYaroIMMHCS OCHOBHOM
00pa3zoBaTenbHONW MPOrpaMMbl CcpeaHero oOmero oOpa3oBaHMS: JHWYHOCTHBIM pe3yJbTaTaM
(tabnmua 1); MeTanpeAMETHBIM pe3yibTaTaM (Tabnuna 2); IpeAMETHBIM pe3yibraTaM (Tadmuna 3).
Ta6auna 1
JIMYHOCTHBIE pe3yabTaThl

Tpedosanue ®I'OC! YeM J0CTHraeTCs

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.



JIMuHOCTHBIE pe3yJbTaThl, 00ECIEUNBAIOIINE alallTALUIO
oOyuaromerocsi K “3MEHSOLUMCS YCIOBUSM COLIMATIbHOU
Y IIPUPOJHOU CPEIBI:

YMEHME paclo3HaBaTh KOHKPETHBIE IPUMEPHI TOHATHS 110
XapaKkTepHbIM IPU3HAKaM, BBIIIOJHATH OIEpaluud B
COOTBETCTBUM C  ONPEACICHUEM U  IPOCTEHIINMHU
CBOMCTBAMM  IIOHATHUS, KOHKPETH3UPOBAaThb IOHSITHE
IIpUMEpaMu, UCII0JIb30BATh IIOHATHE U €r0 CBOMCTBA IIPU
pEIICHUU 3aJad, a TaKKe OIEpPUpOBaTb TEPMHHAMHU U
NPECTaBICHUAMU B 0O0JACTH KOHUEMNIMU YCTOWYHBOTO
pa3BUTHSA

Paznensl

«BBeneHre B MICKYCCTBEHHBIM
HHTEJIEKTY,

«OCHOBBI TPOTPAMMHUPOBAHUS Ha
Pythony,

«AHaJIN3 TaHHBIX B AJIEKTPOHHBIX
TaOIHIIax ).

HCHHOCTI/I HAay4YHOI'O ITIO3HAHMUA:

OBJIaICHUC OCHOBHBIMHM HaBbIKAMHU HCCHGHOB&TCHBCKOﬁ
ACATCIIBHOCTH, YCTAHOBKAa Ha OCMBICIICHHUEC OIIbITA,
Ha6JIIO,I[eHI/II>'I, IMMOCTYIIKOB n CTPCMIICHUC
COBCPHICHCTBOBATb IIYTH NOCTHIKCHUA MHAUBUAYAJIbHOI'O
N KOJIJICKTHUBHOI'O 6narononytm;1

Paznensl «AHanu3 JaHHBIX B
AJICKTPOHHBIX TAOJIUIIAX.

Taoauma 2
MeTanpeamMeTHble pe3yabTaThl

Tpedoanne PI'OC

Yem gocTuraercs

YMeHue caMoCTOSTENIbHO MJIaHUPOBATh TYTH TOCTHXKEHUS
Hend, B TOM YHCIE albTEpHATHUBHBIE, OCO3HAHHO
BbIOMpaTh HanbOosnee 3(p(deKTHBHBIE CIOCOOBI pelIeHus
y4eOHBIX U MO3HABaTEIbHBIX 33/1a4.

HpOeKTHHC 3aJaHusA

YMeHue o1leHUBaTh NPaBUILHOCTD BHIIIOJHEHUS yUueOHOI
3aJa4u, COOCTBEHHBIE BOSMOXKHOCTHU €€ PEIICHHS.

Pa3gensl «AHann3 JaHHBIX B
ANEKTPOHHBIX TAOIHIIAX,
«AnHanu3 gaHHbBIX Ha Pythony




YMeHue omnpeneisaTh IMOHSATHS, CO3/aBaTh OOOOIICHHS,

YCTaHAaBJIMUBATb aHaJIOT'uu, KJ'IaCCI/I(bI/II_II/IPOBaTI),
YCTaHaBJIMBATh NMPUYUHHO-CIICACTBCHHLIC CBA3HU, CTPOUTH
JJOTHYECCKHUEC PaACCYKKIACHUSI, YMO3aKIHOUYCHUA

(I/IHZ[yKTI/IBHLIe, ACAYKTHUBHBIC W 110 aHaJIOI‘I/II/I) n AcjiIaTb
BBIBOJIbI.

Pa3nensl «AHannu3 JaHHBIX B
3JIEKTPOHHBIX TaOIULIAX,
«AHanu3 naHHbBIX Ha Pythony

YMeHue co3gaBaTh, NPUMEHATH U INpeoOpa3oBBIBATH
3HaKW M CHUMBOJIBI, MOJEIM U CXEMbl Ul pELICHUs
yueOHBIX Y IT03HABATEIbHBIX 33/1a4.

Pa3nensl «AHann3 JaHHBIX B
AJICKTPOHHBIX TAOJIUIIAX),
«AHanu3 qaHHbX Ha Pythony

dopMHpOBaHUE M Pa3BUTHE KOMIIETEHTHOCTU B 00JacTu
ucnonbszoBanus UKT (MKT-komnerenuun).

Pa3znenpl «AHanu3 JaHHBIX B
3JIEKTPOHHBIX TaOIUIIAX,
«AHanu3 gaHHbIX Ha Pythony

Taoauma 3
IIpeaMeTHBIE pe3yJbTATHI

Tpedosanne PI'OC

Yem gocTuraercs

®opmupoBaHue MUHMOPMALIMOHHOW W aJrOPUTMHUYECKOMN
KYJIBTYpBl, (HOPMUpPOBAHHE MPEACTABIECHUS O KOMIIBIOTEPE
Kak YHHMBEpPCaIbHOM yCTpOICTBE 00paboTku
uHpOpMalUY, Pa3BUTHE OCHOBHBIX HAaBBIKOB U YMEHMH
HCIOJIb30BAaHUS KOMITBIOTEPHBIX YCTPOICTB.

Paznensl

«OCHOBBI IPOrpaMMHUPOBAHUS Ha
Python»

«AHanu3 gaHHbIX Ha Pythony

dopMupoBaHHE  TPEACTaBICHHUs 00  OCHOBHBIX
M3Yy4aeMbIX MOHATUSX (MH(OpPMALKs, alTOPUTM, MOJIENb)
U UX CBOMCTBAx.

Pa3znensl «AHanU3 JaHHBIX B
AJIEKTPOHHBIX TaOIUIIAX,
«OCHOBBI IPOTPAMMHUPOBAHUS HA
Python»

«AHanu3 JaHHbIX Ha Pythony,
«BBeneHne B MalnHHOE 00yJYEHUE
Ha Python»




PazBuTHE aNrOpUTMUYECKOTO MBIIIJIEHUS, HEOOXOIUMOTO
U TIPOECCHOHANBHON JCSITEILHOCTH B COBPEMEHHOM
oOIIecTBe; pa3BUTHE YMEHUW COCTAaBUTh M 3aIucaTh
AITOPUTM ISt KOHKPETHOI'O HCIIOJIHUTEIIS;
dhopmupoBaHue 3HAHUH 00 AITOPUTMHYECKUX
KOHCTPYKIHUAX, JOTUYECKUX 3HAUYCHHUSIX M OIepalusix;
3HAKOMCTBO C OJIHUM M3 SI3BIKOB NMPOTPAMMHPOBAHUS H
OCHOBHBIMH  QJTOPUTMUYECKUMU  CTPYKTypaMu —
JINHEHOM, YCIIOBHOM M ITUKJIMYECKOM.

Pa3nensl «AHannu3 JaHHBIX B
3JIEKTPOHHBIX TaOIULIAX,
«Ananu3 naHHbIX Ha Pythony,
«OCHOBBI MALIMHHOT'O O0YYEHUS»

dopmupoBaHue YMEHHI dhopmanm3anuu u
CTPYKTYpUpOBaHUS HMH(POpPMAIlMK, YMEHHs BBIOMpAThH
croco® TMpeaCTaBiCHHs] JAHHBIX B COOTBETCTBHH C
MOCTABIICHHOW 3a/ja4yeil (TaOJMIbI, CXeMBbl, TpaduKH,
auarpaMmbl) C  HCIOJB30BAaHUEM COOTBETCTBYIOLIUX
MIPOTPAaMMHBIX CPEACTB 00pa0OTKH JAHHBIX

Pa3nensr «OCHOBEI
nporpammupoBanus Ha Pythony,
«AHaIu3 JaHHBIX B 3JICKTPOHHBIX
TabIUIAX,

«AHanu3 gaHHbIX Ha Pythony,
«BBeneHue B MallinHHOE 00y4YEHUE
Ha Python»

dopMupoBaHNE HABBIKOB M YMEHUH O0€30MacHOr0 H
1esnecoobpasHoro  HoBeleHHs ~— npu  pabore ¢
KOMIIBIOTEPHBIMM IIporpamMmaMu M B cetu HHTepHer,
yMeHHus coOI0/1aTh HOPMBI MH()OPMAIIMOHHON 3THKH U
IpaBa

Paznen «BBeneHue B HCKyCCTBEHHBIN
HHTEIIEKT)




YyeOHO-TEeMaTHUYECKHUH IJIaH

B atoMm pa3znene npenacraBiieH nepedeHb MIIAHUPYEMBIX PE3YJIbTATOB OCBOSHUS ITPOTPaMMBbI
111 6a30BOT0O BapraHTa Y4eOHOTro IUIaHUpOBaHUA. Pazinune 6a30BOT0 ypoOBHS OT YIUIYOJICHHOTO
Kypca MpOSIBISIETCS B CTENEHU TIIYOMHBI U KAuecTBa OCBOCHHS TEOPETHUECKOTO Marepuasia u
MOJTYYCHHBIX TPAKTUYECKUX HABBIKOB.

TemaTHuyeckoe INIAHUPOBAHHUE C ONIpeac/ICHUEM OCHOBHBIX BU/10B y‘lCﬁHOﬁ AEeATECJIbHOCTH

Taoauna 4
«HcKycCcTBEHHBIH MHTEJIEKT»

Haumenos
aHHe TeMbI

KpaTlcoe coaepikaHue

Buabl yueOHoil 1eATeIbHOCTH

1. Beegenue B U u MO 1 uac

AITOPUTM,
HUCKYCCTBEHHBII
WHTEJUIEKT, MAallIUHHOE
oOyueHue

11 BBenenue B | [IporanosupoBanue, Ananumuueckasa: TOUCK  OTBETOB  Ha
MAalIUHHOE | aHaIM3, 00yYeHHe, BOIIPOCHl  yUYUTENS, CaMOCTOSTEIbHBII
o0ydyeHHe | JaHHbIE, IPU3HAKH, NOUCK  HMH(pOpPMAMu T[pH  pPEHICHUH

MOCTABJICHHBIX 3a/1a4.
Kommynuxayuonnasn: xomangHas paOora,
OTBEThl Ha BOMPOCHI YYHTENS, HIPOBas
MPaKTHKA.

IIpakmuyeckan: ydactue B urpe, pabora c
UTPOBBIM TPCHAKEPOM.

Pegnexcusnas: pednexcus metogom «6
TSI

2. AHAJIM3 TaHHBIX B YIEKTPOHHBIX Tadaunax 8 yac

2.1 Hayxka o Hayka o nanssIX, Ananumuueckasa: TIOUCK  OTBETOB  Ha
JTAaHHBIX. npogeccur B 00J1acTH BONPOCHl  YYMTENsl, CaMOCTOSTEIbHBIH
Bonbime HAyKH{ O JaHHBIX, NOWCK  HWH(pOpPMamuM  TpU  pEIICHUH
JTaHHbIE JlaHHbIE U OoJIbLINE MOCTaBJIEHHBIX 3a/1a4.
JTAHHBIE, METO/IbI Kommynuxayuonnas: ydacTtue BO
paboThI ¢ JAHHBIMU (GpoHTATBHOM OOCY)XJIEHMH, OTBETHl Ha
BOTIPOCHI YUUTETIS.
IIpakmuyeckaa: pelieHHE IpeJlaraeMbIX
3amanuii cpeactBamu Excel.
Pegpnexcusnas:
00CyX/IeHuEe KOHTPOJIbHBIX BOITPOCOB U
MIO/JIBE/ICHUE UTOTOB BHITIOJTHEHUS
MPaKTUYECKOTO 3aJaHUS
2.2 Omucarens | TaOmuuHbBIC JaHHBIE, Ananumuyecxkas: TIOUCK  OTBETOB  Ha
Hast METOBI pabOTHI C BOTIPOCHl  YYHTENs, CaMOCTOSTEIbHBIN
CTaTHCTUKA. | TAOTUYHBIMH TaHHBIMH, | MOMCK  WHGOPMAIMK  TPU  PELICHUU
Tabnmuunble | 6a30BBIC MHCTPYMEHTHI | MOCTABJICHHBIX 3a/1a4.
TaHHBIC TaOJIMYHOTO
nporieccopa Excel, coop




H o0oraleHne JaHHbBIX

Kommynuxayuonnas: ydacTue BO
(GpOHTATLHOM OOCY)XJICHHH, OTBETHI Ha
BOTIPOCHI YUUTEIIS.

Ipaxmuueckas: pelieHUE MpeTaracMbIX
3aJaHUH.

Peghnexcusnas:

00CyX/IeHuEe KOHTPOJIbHBIX BOIIPOCOB U
MI0/IBE/ICHUE UTOTOB BBITIOJTHEHUS
MPAaKTUYECKOTO 3aaHUs

2.3 OO0paboTka | CTaTHCTUYECKUE Ananumuyeckas: TIONCK  OTBETOB  Ha
JTAHHBIX MOKa3aTesu, Mephbl BOIPOCHl  y4YUTENs, CaMOCTOATEIbHBIN
CpeACTBaMH | IIEHTPAJIBHOMN NOUCK  HMH(QOpPMAaUMU  T[pH  pPEHICHUH
3JIEKTPOHHO | TEHACHIIUH, MOCTaBJICHHBIX 3a7ay.

i Tabunpl | BCTpoeHHBbIE QyHKUMU | KommyHukayuonHas: ydactue BO
=CYET(), =CYMMJ(), bpoHTaNbHOM OOCYXKIEHUH, OTBETHl Ha
=CP3HAUY(), BOIIPOCHI YUUTEJIS.
=MAKC(), =MUH(), Ilpakmuueckas: peUICHHE NpeajiaracMbIX
=MOJA(), 3amanuii cpeacreamu Excel.
=MEJIMAHA() Pegnexcusnas:

o0cykIeHue KOHTPOJILHBIX BOIPOCOB U
MOJIBE/ICHUE UTOTOB BBITIOJTHEHUS
MPAKTUYECKOTO 3a/IaHuUs

2.4 Ob6pabotka | IlepBuuHbIii aHATTU3 Ananumuueckasd: TOUCK  OTBETOB  HA
JAHHBIX. JAHHBIX, 9Tambl padOTHl | BOIIPOCHl  YUUTENs,  CaMOCTOSTENIbHBIN
[lepBUYHBI | C TAHHBIMH, NOWCK  HWH(pOpPMamuM  TpU  pEIICHUH
aHau3 BCTPOEHHbIE (DYHKIIMM | IIOCTABJICHHBIX 3a7a4.

=CUETECJIN(), Kommynuxayuonnas: ydactue BO
=CYETECJIUMH(), (GpoHTATBHOM OOCY)XJIEHMH, OTBETHl Ha
=CP3HAYECJIN(), BOITPOCHI YUUTEJIA.
=CP3HAYECJIIUMH(), |/Ipakxmuueckas: peuieHHe IpeiaraeMbix
=CYMMECIJIN(), 3amanuii cpeactBamu Excel.
=CYMMECJIUMH() Peghnexcuenas:
00CyX/IeHuEe KOHTPOJIbHBIX BOIIPOCOB U
MO/IBE/ICHUE UTOTOB BHITIOJTHEHUS
MPAaKTUYECKOTO 33IaHUs

2.5 Busyanuzan | Buzyanuzanus naHHblX, | Anaarumuueckas: TOMCK  OTBETOB  Ha

WSl TaHHBIX | BU3yaJbHBIN aHAIN3 BOTIPOCHl  YYHTENs, CaMOCTOSTEIbHBIN
TaHHBIX, TpaduKH, NOUCK  HMH(OpPMaUM TOpU  peIICHUH
TarpaMMBl, MOCTABJICHHBIX 3a/1a4.
THCTOTPAMMBI, Kommynurkayuonnas: ydyactue BO

KOHCTPYKTOp IS
paboThI ¢ AMarpaMMamMu
1 ux popmarupoBaHue

(GpOHTAILHOM OOCYXXJEHUU, OTBETHI Ha
BOIIPOCHI YUUTEIS.

Ilpakmuueckas: pemieHUE TpeaiaraeMbIX
3amanuit cpeacreamu Excel.
Pegnexcusnas:

00CyXIeHE KOHTPOIBHBIX BOTIPOCOB U
IOJIBEJICHUE UTOTOB BBITIOJTHEHUS




MPAKTUYCCKOI'O 3alaHHA.

2.6 Craructuue | CTaTuCTHUECKUI Ananumuueckasa: TOUCK  OTBETOB  Ha
CKHI aHaJIU3 JaHHBIX, BOIIPOCHl  y4YUTENS, CaMOCTOSTEIbHBII
aHaJIN3 BHU3yalH3alus JaHHBIX C | TOUCK  WHOOpPMAlMM  TPH  PEIICHUU
JTAHHBIX. MIOMOIIBIO UArpaMMbl | IOCTaBJIEHHBIX 3a/1a4.

Koppensu | pazbpoca u pacuera Kommynuxayuonnas: ydacTue BO
OHHBIN kod(duimenrta (pOHTAIIBHOM OOCYXXJCHUHU, OTBETHI Ha
aHaJIN3 KOppEJIALHH, BOIIPOCHI YUUTEJIS.
ko3 dULeHT Ilpakmuueckas: peunieHHe NpeaaraeMblx
koppessinuu [Iupcona 3ajganuii cpeacreamu Excel.
Pegrexcusnas:
00CyX/1IeHnEe KOHTPOJIbHBIX BOIIPOCOB U
MOABEZICHUE UTOTOB BBIIIOJHEHUS
MIPAKTUYECKOI0 3aJIaHuUs

2.7 Craructuue | [Toctpoenue Ananumuueckasa: TOUCK  OTBETOB  Ha
CKHI1 MaTeMaTU4eCKOU BOIIPOCHl  yUYUTENsS, CaMOCTOSTEIbHBII
aHAIN3 MOJIETIN JIUHEUHOMN MOWCK  WHPOpPMAIMK  T[PU  PEIICHUU
JTAHHBIX. (mapHOif) 3aBUCUMOCTH | IOCTaBJICHHBIX 3a/1a4.

JIuHelHBI | M ee MHTEpIpETALMS Kommynuxayuonnas: y4acTtue BO
perpeccuoH ¢GbpoHTaNbHOM OOCYXKIEHUH, OTBETHl Ha
HBIW aHAJIA3 BOIIPOCHI YUHUTES.
llpakmuueckas: peunieHHe NpeaaraéMblix
3amanuii cpeacreamu Excel.
Peghnexcuenas:
00CyXJ1€eHUE KOHTPOJIbHBIX BOIPOCOB U
MOABEICHUE UTOTOB BHITIOJHEHUS
MPAKTUYECKOI0 3aJIaHuUs

2.8 [IpoexT [lonsTus paznena Ananumuueckas: TOUCK OTBETOB  Ha
«Cratuctuy | «AHanU3 JaHHBIX B BOIIPOCHl  yUYUTENS, CaMOCTOSTEIbHBIN
€CKH1 3JEKTPOHHBIX NOoWCK  WHQOpPMAIMK  TNPU  pEHICHUU
METOJ] TabInuLax» MIOCTaBJIEHHBIX 3ajau.
aHaiamn3a Kommynuxayuonnas: ydactue BO
JTAHHBIX) (GpoHTaNbHOM OOCYXIEHUH, OTBETHl Ha

BOIIPOCHI YUUTEJIS.
Ilpakxmuueckas: pelieHuEe NpeayiaraeMbixX
3amanuit cpeacreamu Excel.
Pegnexcusnas:

00cyXIeHNEe KOHTPOJIBHBIX BOIPOCOB U
IMOABEACHNE UTOT'OB BBIIOJTHCHUS
MPAKTUYECKOTO 33 IaHUS

3. OcHoBBI f13bIKa IporpammupoBanusi Python 13 yacos

3.1

ANTOpUTMBI
u

HCITOJTHUTEIT
1. CriocoObl

Ucnomanrens,
AITOPUTM.
CriocoOBI 3aImucu
aJIrOPUTMOB:

Ananumuyeckasa: TOWCK  OTBETOB  Ha
BOIIPOCBI  y4YUTENS, CaMOCTOSTEIbHBIN
MOMCK  HMHQOpPMAIMK  TpPU  pEHIeHUU
IIOCTaBJICHHBIX 33/1a4.




3anucu CIIOBECHBI, Kommynuxayuonnas: pabora ¢ UTPOBBIM
ITOPUTMOB | TOCTPOYHBIH, OI0K- TPEHAKEPOM.
cxema, mporpamma. Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
JInnenHbIN, pelIeHHE NpeyIaraeMblX 3aJaHui Ha s3bIKe
Pa3BETBISIOIUICS U nporpamMmmupoBanus Python.
LHUKJIMYECKUI Pegnexcusnas: 3aro0JHEHHE JUCTa
QJIITOPUTMBI. peduekcuu

3.2 OO6mue Ucropus si3pika Python, | Anarumuueckas: TOUCK  OTBETOB  Ha
CBEIICHMS O | KOMIIWIMPYEMBIE U BOIPOCHl  y4YUTENs, CaMOCTOATEIbHBIN
SI3BIKE HUHTEPIPETHPYEMBIS MOWCK  WHQOpPMAIIMK TNPU  PEHICHUH
IpOrpaMMU | SI3bIKU, IOCTOMHCTBA M | MIOCTABJICHHBIX 33]1a4.
poBaHus Hezpocratku Python. Kommynuxayuonnas: pabora B KoMaHAax U
Python [ToHsiTHE MAaHHBIX, TUTIBI | (MJIUM) UHAUBUIYATHHO.

JAHHBIX: LIEJIbIC, Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
BEIIECCTBEHHBIC U pellieHre mpe/iaraeMblX 3a/1aHUl Ha SI3bIKe
CTPOKOBBIE. nporpamMmmupoBanus Python.

[lonarue nepemenHol, | Peghnexcusnas: 3aI0JIHCHHE JMcTa
pa3HUIA MEXKTY peduexkcun

MEPEMEHHON U

KOHCTaHTOM.

3.3 Opraamsan | @ysaxmust print(), Ananumuveckas: TOUCK  OTBETOB  Ha
us BBOJIA U | IIpaBUIIa €€ BONPOCHl  yYUTENs, CaMOCTOSATEIbHBIN
BBIBOJIA WCTIOIb30BaHMS. MOWCK  WHQOpPMAIMK  T[PU  PEIICHUU
TAaHHBIX Ommbku npu MOCTaBIIEHHBIX 3a7au.

HCIOJIb30BaHUU Kommynurxayuonnas: pabora B KoMaHAaX U
¢byHKIMY print() (M7IM) MHAUBUYAJIBHO.

Tunsl faHHBIX: iNt,
float, str.

[IpuBenenue THIOB ¢
MIOMOILBIO
COOTBETCTBYIOIIHX
¢dbynxuit (int(), float(),
str()). @ynxkius type().
Omneparop
MPUCBaNBaHMSL.
[IpaBuia uMeHOBaHUS
MepEMEHHBIX.
Oynkuus input(),
MpaBHja ee
UCTIOJIb30BaHUS.
Heo0xomumocTts
MIPUBEACHUS
[EJIOYNCIICHHBIX
JaHHBIX K THITY int
rocJie BBOJIa.

Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
pelleHre IpeiaraeMbIX 3aJaHUi Ha S3bIKe
nporpamMmmupoBanus Python.
Pegnexcusnas: 3aI0JIHEHHE
pednexcun

JIUCTa




3.4 Anroputmu | Tumnbl nanaeix B Python, | Ararumuueckas: 1OUCK  OTBETOB  Ha
yeckas apudmernyeckue BOIIPOCHl  yUYUTENS, CaMOCTOSTEIbHBIN
KOHCTPYKIU | OTIepaToOpbl, IEUCTBUA C | MOMCK  uHPOpMAlMU  MpPU  PELICHUH
s MepEMEHHBIMHU. MOCTaBJICHHBIX 3a/1a4.

«cnefoBaHu | ANTOPUTM, BUIbI Kommynuxayuonnas: pabora B KOMaHAax U
e» aJITOPUTMOB, (WJI1) MHIUBUTYATIBHO.

0COOEHHOCTH Ilpakmuueckas: OTBETbl Ha BOIPOCHI,

JUHEHHOTO aIrOpUTMa, | PEIICHHE MpeJlaraéMbIX 3aaHUi Ha S3bIKE

0JI0K-cxeMa. nporpammupoBaHus Python.

brok-cxema nuuaeliHOTO | Pegrexcusnas: 3aro0JIHCHHE JucTa

aJIropuTM™Ma. peduekcuu

3.5 IIporpammu | biok-cxeMa TMHENMHOTO | Anarumuueckas: TOUCK  OTBETOB  Ha
poBaHUe aIropuTM™Ma. BONPOCHl  y4YUTENs, CAMOCTOSATEIbHBIN
nuHennbix | [IporpammupoBanue MOWCK  WHQOpPMAIMK TPU  PEIICHUU
QITOPUTMOB | JIMHEWHBIX QJITOPUTMOB, | IOCTABJICHHBIX 33]1a4.

apudmernyeckue Kommynuxayuonnas: pabota B KoMaHIaxX u

orepaTophl, (Mnu) MHOUBUYaTbHO.

TIepEMEHHBIE. Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
pelIeHue npe/iaraeéMbiX 3aaHui Ha S3bIKEe
nporpamMmmupoBanus Python.
Pegnexcusnas: 3ar0JIHCHHE JucTa
pedaexcun

3.6 Anroputmu | Pa3BerBisroniuiics Ananumuueckasa: TOUCK  OTBETOB  Ha
yeckas aNTrOpUTM, OJIOK-CXeMa | BOMPOCHI  YYHTENS, CaMOCTOSITEIbHBIN
KOHCTPYKIM | BETBJICHUS, OTIEPATOPhl | MOMCK  MHPOPMalMK  TPU  PEHICHUH
s CpPaBHEHHUS. MOCTaBIIEHHBIX 3a7au.

«BeTBIeHUEe | YcioBHBIE oniepaTopel | Kommynukayuonnas: pabota B KOMaHAax U
» if, if-else, mpaBua (vnu) MHOUBUIYATBHO.

3aIUCHU YCIOBHBIX Ilpakmuueckas: OTBETHI Ha BOMPOCHI,

ONEepPaTOPOB. pelieHne npeaiaraeéMblx 3aJaHui Ha sI3bIKe
nporpamMmmupoBanus Python.
Peghnexcusnas: 3ar0JIHEHHE JucTa
pednexcun

3.7 [Tonnas brnok-cxema BeTBieHUs. | AHanrumuyeckas: TIOUCK OTBETOB  Ha
dbopma [TonHbIi yCIOBHBIN BONPOCHl  YUHTENS, CaMOCTOSATEIIbHBII
BETBIICHUS | OTIEpATOp, MpaBUIIA NoWCK  WHQOpPMAIMK  TPU  PEIICHUU

3aIUCH TIOJTHOTO MMOCTaBJIECHHBIX 3a/1a4.

ycIoBHOTO onieparopa. | Kommynukayuonnas: paboTa B KOMaHIaX U
(unM) MHOUBUYATbHO.

Ilpakmuueckas: OTBETHI Ha BOMPOCHI,
peIIeHue Mpe/yiaraeMbIX 3aJaHui Ha S3bIKEe
nporpamMmupoBanus Python.
Peghnexcuenas: 3ar0JIHCHHE JUcTa
peduiekcun

3.8 [Iporpammu | [IporpammupoBanue Ananumuueckas: TOUCK OTBETOB  Ha
poBaHUe JUHEWHBIX AJITOPUTMOB, | BOTIPOCHI ~ YUHTENsA,  CaMOCTOSTEIbHBIN




pa3BETBIIAIO | apudMeTHIEeCKUE MOMCK  HMHPOPMALIMK TPU  PEHICHUH

HAXCS orepaTophl, IMOCTABJICHHBIX 3aJ1a4.

JITOPUTMOB | IEPEMEHHBIE. Kommynuxayuonnas: pabota B KoMaHJaX U

. YciioBHBIHN (WJI1) UHIUBUTYATIBHO.

oreparTop Ilpakmuueckas: OTBETHI Ha BOMPOCHI,
peleHre mpejiaracMbpIX 3a/IaHui Ha S3BIKE
nporpammupoBaHust Python
Pecghnexcusnas: 3aI10JIHCHUE JIACTa
pedaexcun

3.9 IIpocteie n | Pa3zBeTBusronmiics Ananumuueckada: TOUCK  OTBETOB  Ha

COCTaBHBIC | aITOPUTM, OJIOK-CXeMa | BOIIPOCHI  yUYUTENS,  CaMOCTOSTEIbHBIN

YCIIOBUS BETBJICHUS. MOWCK  WHQOpPMAIMK  T[PU  PEIICHUU

Jlornueckue IMOCTaBJIEHHBIX 3a/1a4.

orepaTopsl, cocTaBHbie | KommyHnuxayuonnas: pabora B KOMaHIaX U

yCIOBHUSL. (Wnu) MHOUBUYATbHO.

VY cI10BHBII Oreparop. Ilpakmuueckas: OTBETbHI Ha BOMIPOCHI,
pelIeHUE Mpe/yIaraeMplX 3aJaHui Ha SI3bIKE
nporpamMmmupoBanus Python.
Pedghnexcusnas: 3aI10IHCHUE JIACTa
pedaexcun

3.10 Anroputmu | Onieparop while B Ananumuuecxkas: TIOUCK  OTBETOB  Ha
yeckas Python, cunTakcuc BONPOCHl  y4YUTENs, CAMOCTOSATEIbHBIN
KOHCTPYKIHU | onepatopa while. NOUCK  WH(pOpPMamUM TpPU  pPEIICHUH
s MMOCTaBJICHHBIX 3a7a4.

«IOBTOPEHU Kommynuxayuonnas: pabora B KOMaHIax U
e». (vnu) MHOUBUYATBHO.

IIporpammu IIpakmuueckas: OTBETBHl Ha BOIPOCHI,
poBaHUe pelleHre mpeJuiaraeMbIX 3a1aHUN Ha SI3bIKe
LUKJIOB C nporpaMmupoBanus Python.

3aJaHHBIM Pedghnexcusnas: 3aI0JIHECHUE JIACTa
YCIIOBUEM peduexkcuu

MPOJIOIIKEH

usi paboThI

3.11 [Tporpammu | Oneparop for B Python, | Awarumuueckas: monck OTBETOB Ha
poBaHKe dbynakus range(), BONPOCHl  YUHTENS, CaMOCTOSATEIIbHBII
LIUKJIOB C CUHTAKCUC (PYHKIIMU NoWCK  WHQOpPMAIMK  TPU  PEIICHUU
3aganHbiM | range(). MOCTABJICHHBIX 3a7a4.

YUCIIOM Kommynuxayuonnas: pabora B KoMaHAaX U
MMOBTOPEHMI (WJIM) MHIUBUTYAJIBHO.
Ilpaxmuueckas: OTBETbI Ha BOIMPOCHI,
pelIeHre pejIaracMbIX 3a/IaHui Ha S3BIKE
nporpamMmmupoBanus Python.
Pegrexcusnas: 3aII0IHEHNE JIACTa
peduiekcun

3.12 [IpoexT Huknmueckuii Ananumuuecxas: IIOKCK penieHus

«Pa3nuyHbl | ANTOPUTM, AITOPUTM IIOCTaBJICHHOM 3a7a4H.




e BapuanThl | while, anroputm for, Kommynuxayuonnas: pabota B KoMaHIaX U
IIporpamMmu | IpaBujia 3alluCH (MIM) MHAUMBUYAIbHO.
pOBaHUA LHUKITYECKIX Ilpakmuueckas:  pelieHHe  MPOEKTHOM
[IUKIINYECKO | alropuTMoB B Python. 3anauu. Pegexcuenas: 3all0HEHUE JTHCTA
ro pedaekcum.
AITOPUTMAY)
3.13 [Tpoekt Tunsl JaHHBIX, Ananumuyeckas: B rporecce
«Hauana nepeMeHHbIe, QYHKIMH, | CHCTEMaTU3alluu 3HAHUH.
IporpaMMu | MaTeMaTUYECKUe U Kommynuxayuonnas: mnpu  pabote B
POBaHHUS» JIOTHYECKHE OTIEPATOPHI, | KOMaH/IaX.
BU/IBI aJITOPUTMOB, Ilpakxmuueckasa: B paboTe MO CO3AAHUIO
YCIIOBHBII OTIEpaTop, BU3YaJIbHOU KapThl 3HaHUH. Peghnexcusnas:
omnepatop for, onepatop | 3amonHeHue aucTa pedaeKcuu
while.
4 [TpakTrdeckue pabOTHI. 3alUTa MPOCKTOB

Pa3nen 1. BBenenue B HcKycCTBeHHbIH MHTe/LIEKT (1 4)
Yuamuecss JODKHBI 3HaTh TMOHATHE UWHGOPMAIUMHU, pa3u4yue MEXAY MOHITHIMHU

«uH(pOPMAIHSY, «TaHHBICY.

VYuammuecs 10JIKHbI YMETb:

IPUBOJIUTH MPUMEPHI HHPOPMAILIMOHHBIX IIPOLECCOB B MPUPOJE, OOLIECTBE, TEXHUUECKUX
cucreMax;

CTPYKTYpUpOBaTh MH(GOPMAIUIO, BBIACIATH OCHOBHBIE MOHSATUS U B3aUMOCBSI3U MEXIY
HUMH.

Pa3nen 2. AHAIU3 TaHHBIX B YJIeKTPOHHBIX Tabaunax (8 4.)

VYyamuecs T0JKHBI 3HaTh:

BO3MO>KHOCTH 3JIEKTPOHHBIX TaOJIMIL JUTsl XpAaHEHUs, aHAJIN3a U MIPEICTaBICHUS] JTaHHBIX;
VYyamuecs T0IKHBI YMETh!

BBOJMTH U PEIAKTUPOBATh JaHHBIE B QJIEKTPOHHBIX TAa0JIMIIAX;

BBITOJIHATH BBIYMCIICHHUS C TIOMOIIBIO 3JIEKTPOHHBIX TAOIULL; IPE/ICTABIIATh IaHHBIE B BUJIE
Jyarpamm 4 rpaukos.

Pa3nen 3. OcHoBbI nporpamvupoBanusi Ha Python (12 4.)

VYyamuecs 10IKHBI 3HATh:

MIOHSITHSL «AJITOPUTMY, «UCIIOJIHUTENbY, «CUCTEMA KOMAH] UCTIOJHUTEILY;

OCHOBHBIE aJITOPUTMUYECKUE CTPYKTYPBI: CI€I0BAaHUE, BETBJICHUE, IIUKII;

peajau3aliio  OCHOBHBIX  QITOPUTMUYECKMX  CTPYKTYp B  BBIODAaHHOM  sI3bIKE
IPOrpaMMHUPOBAHUS.

VYyamuecs 10IKHbBI YMETh!

COCTaBJISITh AITOPUTMBI JJISi pElIeHUs MPOCThIX 3aJad B CJIOBECHOM ¢opme, Ha
QITOPUTMUYECKOM SI3bIKE U Ha BEIOPAHHOM $I3bIKE MPOTrPaMMHUPOBAHHUS;

BBITNOJIHATH TPACCUPOBKY aJITOPUTMA;

IIPOrPaMMUPOBATH HECJIOXKHBIE JTMHENHBIE, PA3BETBIIIOIINECS U IUKINYECKUE aJITOPUTMBbI
Ha BBIOPAHHOM $SI3bIKE IPOrPaMMUPOBAHUS.

Copepxanue Kypca

B stom paszzmene conmepkuTcs TeMaTHYECKOEe IJIaHUPOBAHUE U NEpEeyYeHb IUIAHUPYEMBIX

PE3YyJIbTAaTOB OCBOCHUS IPOTPAMMBIL (I/ITOI‘OB HU3Yy4YCHUA OTACIIBHBIX TCM).



Ha ycMoTpeHnue yuurens KOJIMYECTBO YacOB, OTBEIEHHBIX HA OCBOCHUE OTJIENBbHBIX TEM U
NPOBE/ICHUE TMPOEKTHBIX 3aHATHH, MOXKET OBITH YBEJIMYEHO B 3aBUCHMOCTH OT BO3MOXHOCTEH U
UHTEPECOB 00YyJarOIUXCS.
Paznuune 6a30BOro ypoBHS OT YIIIyOJEHHOTO Kypca MpOSIBISIETCS B CTETIEHU TIIYyOUHBI U
Ka4yecTBa OCBOCHHUS TEOPETUYECKOI0 MaTepraa 1 MOJTy4EeHHBIX IPAKTUUYECKUX HaBBIKOB.

TemaTn4eckoe IJIAHUPOBAHHE

Taoauua 5

MuHuMaJIbHBIA BAPUAHT Y4€OHOI0 IUIaHA

Ne Tema KonnuectBo
4acos
BBegenne B MCKYyCCTBEHHbII HHTEJIEKT

1 BBeneHne B HCKyCCTBEHHBIN MHTEIJIEKT 1

Hroro nmo paszgeay 1
AHAJN3 JaHHBIX B AJIEKTPOHHBIX TA0IMIAX

2 | Hayka o nanubIX. bonbime naHHbie 1

3 | OnucarenpHas cratucTuka. TaOIUYHBIC JaHHBIC 1

4 | O6paboTKa JaHHBIX CPEICTBAMH JIEKTPOHHOM TaOIUIIBI 1

5 | OGpabotka nanHbIX. [lepBUuHbII aHaMN3 1

6 | Busyanuzamus 1aHHBIX 1

7 | Cratuctuueckuil aHanu3 1aHHbIX. KoppensunoHHbIN aHaIN3 1

8 | Cratuctuueckuii aHanu3 AaHHBIX. JIMHEHHBIA perpecCHOHHbIN aHaNn3 1

9 | [IpoekT «CTaTUCTUYECKUI METO/ aHAJIN3a JAHHBIX» 1
Hroro no pasgeny 8

OcHoBbl nporpammuposanus Ha Python

10 | Anroput™mbl 1 uctioTHUTENH. CIIOCOOBI 3aIMCH AITOPUTMOB 1

11 | O6uue cBeneHus o sA3bIKke MporpaMMmupoBanus Python 1

12 | Opranuzaius BBO/Ia U BBIBOJA TAHHBIX 1

13 | AnropuTMudeckast KOHCTPYKIHS «CIICIOBAHUEC 1




14 | [IporpammupoBaHUE JIMHEHHBIX aITOPUTMOB 1

15 | AnroputmMudecKkass KOHCTPYKIIUS «BETBIICHUEC) 1

16 | [TomHast popma BETBICHHS 1

17 | IlporpammupoBaHuE pa3BETBIIAIOIINXCS AITOPUTMOB. Y CIIOBHBIN 1
orepaTop

18 | [IpocThle u cocTaBHBIC YCIOBUS 1

19 | Anropur™MuYeckast KOHCTPYKIHS «[TOBTOpeHue». [IporpaMmmupoBanme 1
LUKJIOB C 33/IaHHBIM YCIIOBUEM MPOAOKEHUs pabOThI

20 | IIporpammupoBaHue IUKJIOB C 33JJaHHBIM YHCIIOM ITOBTOPEHUIT 1

21 | IIpoekt «PaznuyuHbie BapUaHTHl IPOTPAMMHUPOBAHHS IUKIHYECKOTO 1
QIITOPUTMA

22 | IIpoext «Hauana nmporpammupoBanust Ha Pythony 1
Hroro no pazneny 13

23 | [IpakTHyeckue padoThl. 3a1IMTA POEKTOB 16
UTOroO 22

Oprann3annoHHO-NeAArOrnYecKne yCJI0BHUS pean3alun Kypca

I[J'IH peain3an KypCa Ha OCHOBC ITPpOTpaMMBbI HCO6XO,[[I/IMO HaJIMYHUC CIICAYIOINX KOMIIOHCHTOB!

KOMITBIOTEPHOE pabouee MECTO yuuTes, moakiatodeHHoe k cetu Mutepuer (Wi-Fi unu o
Kabeno),

MPOEKIIMOHHOE 000pyI0BaHNE WM HHTEPAKTUBHAS JJOCKA C BO3MOXKHOCTBIO JIEMOHCTPAIIH
IIPE3ECHTALINN;

KOMITHIOTEPHl MM HOYTOYKH, PacIlOJIOKEHHBIE B KOMITBIOTEPHOM KJlacce, I/Ie KasKIbIi
yYEHHK paboTaeT ¢ yCTpoWCTBOM MO0 MHANBUIYAIbHO, TH00 B Mapax;

KOMITBIOTEPHl WM HOYTOYKM KakK Y4Yalluxcs, TaK W YYUTENs JIOJDKHBI OBITh Ha
omeparmonHbix cuctemax Windows/MacOS;

TATIOBOE  TPOTrpaMMHOE  OOECTedYeHHe, TMpUMEHseMoe  001meo0pa3oBaTeIbHBIMU
OpraHu3alUsIMHU, BKJIIOYas IPOTrpaMMy JUIsl pabOThI € 2JIeKTpOHHBIMU Tabauuamu MS Excel,
UHTEerpupoBaHHas cpea pazpadbotku (IDE) nns a3sika nporpammupoBanus Python;
Jupyter Notebooks — cpena paspabotku, mis 3amycka aitioB u3 marepuanoB YMK c
KOMIThIOTEPA WIIH U3 00JTAYHOTO XPaHWIIHIIA.
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[TIK wim HOyTOYK Ha 6a3e OC Windows, MacOS

Cuctemusie TpeboBanuss Windows Cucremnsle TpeboBanus MacOS
e OrmeparnmonHas cuctema Windows 7 wim e Omnepanuonnas cucrema MacOS X 10.10
BBIIIIC WJIM BBIIIIE
e [Ipomueccop Intel® Core Duo nnmu e [Ipomeccop Intel® Core Duo nnu
aHaJNOTMYHLIN ¢ yactorou 1,5 I'T' mimm BEIIIe aHANOTH4YHLIN ¢ yactorou 1,5 I'T' mim
e 2/4T'b onepaTUBHOM MaMSTH JJIsSI CUCTEM IO/ BEIIIIE
ynpasienuem 32/64-6utnoit Windows e 1,5I'b onepaTuBHOI nmaMaATH -
[Ipoueccop Intel® Core Duo miu
aHajgornuHeli ¢ yacroroi 1,5 I'T'n nnn
BBIIIIC
e 1,51'b onepaTtuBHO# namsaTu

e Pazpemienue skpana 1024x768 wiu 60biiie

e Hanuuue HHTCPHCT-COCAUMHCHUA

e Heo6xoauMo HCTIOIb30BaTh aKTyaJIbHBIE BEPCUU OJTHOTO U3 CIIEAYIONIUX Opay3epoB:
Edge, Chrome, Safari, Firefox, Opera

@®opMBbI aTTECTAIUHA

Bce pasgensl mpenrnosiaraloT BBIINOJIHEHHWE M 3alUTy MpPoOeKTOB. lIpoekTel 1o cBoeit
JUJIAaKTUYECKOM CYIIHOCTH HaleleHbl Ha (OpMUpPOBaHHE CIIOCOOHOCTEH, MO3BOJISAIOIINX
3¢ (EeKTUBHO IEWCTBOBAaTh B pEAlbHOM JKM3HEHHOM cuTyauuu. O0naaas MMH, ydalluecss MOTYT
aIalITUPOBAThCA K U3MEHSIOIINMCS YCIOBUSAM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CHUTYaAIUSX,
paboTtath B KOMaHJIE.

[Tpu paboTe HaJg IPOEKTOM MOSIBIIETCS UCKIIOUUTEIbHAS BO3MOXKHOCT (POPMUPOBAHUS Y
yyalxcs KOMIIETEHTHOCTH paspelieHus MpodseM (MOCKOJIbKY 00s3aTeNbHBIM YCIOBHEM
peanu3aly METOAa MPOEKTOB B ILIKOJIE SIBJISETCS pelleHHe ydyalluMcs COOCTBEHHBIX HpolieM
CpPEICTBAaMHU IPOEKTa), a TaKKe OCBOCHHE CIOCOOOB JI€ATENbHOCTH, COCTaBJISIOLINX
KOMMYHHUKATHBHYIO U HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxaplii mpoekT mpeanosnaraeT MoJydyeHUEe Kakoro-aubo mpoaykra. B mpemimaraembix
IIPOEKTax 3TO MPOTPaMMHBIN POAYKT, PEIIAIOLINHI Ty WIXA UHYO 3a7a4dy. Ha BeInosHEeHne mpoekTa
npejiaraeTcsi 0a30BO€ KOJMYECTBO YACOB, OJHAKO IO YCMOTPEHHUIO YUUTENs, a TaKXKe B
3aBHCHUMOCTH OT YMEHHI 1 HHTEpeca YIEeHUKOB K TeME KOJIMUYECTBO YAaCOB MOXKET OBITh YBEIUYEHO.
KonkpeTHble pekoMeHaliK JaHbl B MaTeprajiaxX MPOEKTHBIX 3aHATHH.

Ha 0a30BOM ypoBHE MPOEKTHBIE 3aHATHUS MpeiaratoTcst Ha TeMbl «CTaTUCTHUECKUI METO
aHalM3a JAaHHBIX», «Pa3nuuHble BapHaHThl MPOrPAMMHUPOBAHUS LHUKIWYECKOTO aITOPUTMAay,
«Havana nporpammupoBanus Ha Python», oHM SBISIOTCS MEXNpEIMETHBIMH, B OTJIMYHE OT
MOHOITPOEKTOB, YaCTUYHO BBIMTOJIHAIOTCSI BO BHEYPOUHOE BPEMS U MOJ1 PYKOBOACTBOM HECKOJIBKHX
CHELMAIMCTOB B  PA3IMYHBIX O0JAcTsIX 3HaHMWA. Takue TPOEKTbl TpeOyrOT OYeHb
KBaJIM(ULIMPOBAHHON KOOPAMHALMU CO CTOPOHBI CIIELHUAIMCTOB U CIaKEHHOM paboThl MHOTHX
TBOPYECKUX Tpyni. MexnpeaMeTHbIe TPOEKThl MOT'YT ObITh KaK HEOOJBIIMMH, 3aTParuBalOIIIMH
JBa-TpU TIpeaMeTa, TaK M HaIpaBICHHbBIMH Ha pEHIeHHE JOCTAaTOYHO CIOXHBIX MpoOsem,
TpeOYIOLINX COJepKATEIbHON HHTETPallu MHOTUX 00JacTeil 3HaHuUS.



