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HUCKYCCTBEHHBIV MHTEJJIEKT
7—8 KVIACCBI

IosicHUTEIbHAA 32NN CKA

[Iporpamma kypca «MCKycCTBEHHBI MHTEIUIEKT» COCTaBJIeHa sl 7—9 KIacCOB B COOTBETCTBUU
¢ TpeboBanmusiMu PI'OC ocHoBHOTrO 061IeT0 0Opa3zoBanus (mpuka3 MunnpocsemeHust Ne 287 ot 31
mas 2021 r.), ¢ y4eToM MpeeMCTBEHHOCTH MTPOrpaMM Ha4ajJbHOI0, OCHOBHOTOU CPEIHEro oomero oo-
pasoBanus. [IporpamMma npegHasHaueHa Juisl MPOJOJKEHUST O0Yy4EeHUsI OCHOBaM MCKYCCTBEHHOI'O MH-
TEeJJIEKTa U OPUEHTHPOBAHA HA aHAJM3JaHHbIX, BBEJCHUE B MAIIMHHOE 00yueHHe Ha 6a30BOM ypOBHE.
3a mocieaHue IECATUIICTHS BO MHOTUX OOJACTAXHAYKH M MHIYCTPUU CTAJIM HAKAIUTMBATHCS OOJbIINE
00bEMBI TAaHHBIX, @ TAKXE CTaJIM PA3BUBATHCS METOIbl MAIIMHHOTO O0YYEHMS, MO3BOJISIOIIUE H3-
BJIEKaTh U3 ITUX JAHHBIX 3HAHUSU SKOHOMUYECKYIO M0JIb3Y.

Jlyst 6a30BOTO YPOBHS MPOTPAMMO MPEAYCMOTPEH MPOTIEACBTUIYCCKUN pa3iell aHan3a JaHHBIX
B DJIEKTPOHHBIX TaONUIAX, a TaKkKe OCHOBBI NMporpaMMupoBaHus Ha Python, aHamm3 naHHBIX Ha
Python. OcHoBomnonararorieil TeMoii sSBISETCS BBeACHUE B MporpammupoBanue Ha Python. Chopmu-
pOBaHHBIE y y4allluXcs 3HaHUSA U YMEHHs B 00JIacTH IporpamMMmupoBaHus Ha Python Oyayr B nanb-
HelIleM KCI0JIb30BaHbl IPU U3YYEHUH aHAJIM3a JAHHBIX Ha CTYIIEHU OCHOBHOT'O 00Iero o0pa3oBaHus
U MallMHHOTO OOy4YeHMs HaCTYIEHHU cpelnHero obmiero oopazoBanus. Data Science — oqHau3 cambIxX
MIPOTPECCUBHBIX 001aCTEH B MPOrpaMMUPOBAaHUM CeroHs, a Python — camblii momynsipHbIi ¥ pacnpo-
CTPaHEHHBIN S3bIK, HCIOIb3YEMBIH JUIA aHAIN3a JaHHbIX. He yIuBUTENbHO, 4TO 1B 3TH 00JIaCTH 3Ha-
HUI aKTUBHO M3Y4alOTCs U MPUMEHSIOTCS CIIEUUATUCTaMU JUIsl IIOCTPOEHUS NPEIUKTUBHBIX MOJEINEH,
BU3yaJIM3allud U paboThl ¢ JaHHBIMU. Kypc MO3BOIUT y4yamuMmcsi OCBOMTh OCHOBHbBIE MHCTPYMEHTHI
paboThI ¥ MPUCTYIIUTH K TOCTPOSHUIO MOJIETIEH 1 paboTe ¢ JaHHBIMH. B X01e 0CBOCHHS y4eOHOTO Ma-
Tepuana Kypca y ydaumxcst GopMupyercs yCTOWYMBBINA HHTEpEC K U3YYCHHIO JAHHOM TeMbI U 3aKiia-
IbIBaeTca 0aza JUlsl MPOJOJDKEHHUS M3Yy4eHHs METOJI0B MAIIMHHOIO OOY4EHHUs Ha CTYNEHU CPEIHEro
o01iero oopazoBaHusl.

[Tporpamma pa3paboTaHa B COOTBETCTBHH C OJHUM H3JAUJAKTUYECKUX MPUHIIUIIOB — IPUHIUIIOM
npeeMcTBeHHOCTU. Coiep kaHue MPOrpaMMbl HAXOAUTCS B TECHOM CBS3M C MaTepUaJIOM JUIsl Hadallb-
HOTro 001Iero o0pa3oBaHus, a TaKKe SBJIAETCS HEOOXOJUMBIM IS MOCJIEAYIOUIEr0 U3Y4YEeHUsl HaCTy-
NIEHH CpeIHero oO0Imero odpa3oBaHus. DTO — JUHHS SA3bIKa MporpammupoBanusi Python, ocBoenue
KOTOPOTO HAUWHAETCS B OCHOBHOM IIIKOJIE, M CKBO3HAS JIMHUS MAIIMHHOTO 00yUYeHUs, OCBOCHUE KOTO-
pOro HauMHAETCA Ha MPONEIEBTUYECKOM YPOBHE B HaualbHON M OCHOBHOM ILIKOJIE M IPOJOJIKAETCS
Jajee B CpeIHen MIKoIe.

K 3aBepuiennto o0y4eHus MO MporpaMMme ydyaiiuecs: JODKHBI OHUMATh aKTyalbHOCTh aHalu3a

JaHHBIX, €0 OCHOBHBIC obmactu MNPUMCHCHUS U MCTOABI pCaAJIN3allUH. HporpaMMa npeanojaaract, 4To



y ydamuxcsi 0yaer cpopMHpPOBaHO IEJIOCTHOE TMPEACTABICHHE OO0 aHaJIM3€ JIAHHBIX, peaTu3ai Me-
TOJIOB aHAIM3a JaHHbIX Ha s3bIkePython, ero chepax npumenenus.

JlaHHBIN Kypc onupaercs Ha (yHIaMEHTAIbHbBIE UIaKTHYECKUE MPUHITUIBI, TAKUE KaK MPaKTH-
KO- OPUEHTUPOBAHHOCTh, HAYYHOCTh U JOCTYIMHOCTbH, IEIOCTHOCTh M HEMPEPHIBHOCTH, a TAK)KE€ MHHO-
BallMOHHBIE METO/IbI TTPOOJIEMHO-PA3BUBAIOIIETO U CMELIAHHOTO 00Yy4YeHHs, MPOTPaMMHO-ITPOEKTHOTO
U MCCIIEIOBATENBCKOTO MOAX00B. B KOHIIE KaXA0ro ypoKa MPUCYTCTBYIOT BOIPOCHI U 3a/IaHUsI, MHO-
THe U3 KOTOPBIX OPUEHTHPOBAHBI HA KOJIJIEKTUBHOE OOCYKIEHHE, TUCKYCCUH, BEIPAOOTKY KOJIICKTHB-
HOTO MHEHHS.

Ocoboe MecTo B peann3alluy MporpaMMbl OTBOIUTCS BHICOJIEKIIMSIM, OHJIAlfH-pecypcam, Tpe-
HaxxepaM. Bce 3To co3maer HeoOXoquMBbIe YCIOBUS sl (HOPMUPOBAHHS CAMOCTOSITEILHOCTH B TUTAHU-
pOBaHMM Yy4eOHOM e TEIbHOCTH, B OpraHu3alui y4eOHOTr0 COTPYJHUYECTBA, B paclpeeIeHUH posien
MpU peuieHnH y4eOHBIX 3a1ad U mpobsieM. HeoThemieMoll 4acTbio MporpamMmbl SBIISETCS IPOSKTHAS
JeSITebHOCTh 00 yJaIOITUXCA.

N3ydenne pa3iaudHbIX aclEKTOB aHAM3a JAHHBIX MO3BOJIUT CHOPMHUPOBATH Yy YYAIIUXCS CIIO-
COOHOCTh K aHaJUTHYECKON U MPOrHOCTHUYECKOH nesrenbHocTH. [Iouck oTBETOB Ha MpOOJIEMHBIE BO-
MPOCHI, pelIeHHe MPOOIEMHBIX U HCCIENOBATENbCKUX 3aJaHUN, WHTETPUPOBAHHBIX B COJEpIKaHUE,
HaIMpaBJIeHO HA (OPMHUPOBAHUE Y YUANTUXCS IIEJIOCTHOTO CUCTEMHOTO MBITIICHUS, KOTOPOE MO3BOJIUT
UM OLEHUTHh C(OPMHUPOBAHHBIM KPYTr MOCTOSIHHBIX MHTEPECOB M OCYIIECTBUTH OCO3HAHHBIA BBIOOP
nanbHEHIIeH 00pa3oBaTeIbHON TPACKTOPUHU U TPO(PECCHOHATIEHOTOCAMOOIIPEICTICHHUS.

Heab u 3agaum kypca. [ maBHas mens Kypca — JAaTh ydammmcs 0a30Boe MpeICTaBlIeHUE 00
aHallM3e JaHHBIX M PeaTu3allid OCHOBHBIX METOJOB aHAllM3a JaHHBIX Ha s3bike Python, mo3HaKOMUTH
C TEPMHHOJIOTHEH HCKYCCTBEHHOTO MHTEIJIEKTa U HAyYUTh NMPUMEHSATh HEKOTOpPHIE U3 €ro METOJOB
JUIS pellieHus] MPaKTUYECKHUX 3a/1au.

HeneBasi aynuTopus Kypca. Yuamuecs 7—9 kjaccoB 001eo0pa3oBaTeIbHbIX MTKOJ.

MecTto kypca. Ypoku kypca «McKyCCTBEHHBIN UHTEIIEKT)» MOT'YT MPOBOAUTHCS B 7, 8 U 9 Kiac-

cax B KaueCTBE BHEYPOUYHOU JEATEIbHOCTH (BO3MOXKHBIEC ()OPMBI: (haKyIbTaTUB, KPYKOK U Ipoyee).

LleHHOCTHBIE OPHEHTHPBI COAEPKAHUA MPEATU3ANNH IIPOTrPAMMbI

Copep:xaHue MporpaMMbl HOCUT MEXAUCHUIIMHAPHBIN XapakTep. EcrecTBeHHBIM 00pa3oM BbI-
TJISAUT €r0 BO3MOXKHAS MHTErpalysl ¢ JUCUUIUIMHAME IpeaMeTHON obnactn «MaremaTtnka u uHgop-
Maruka». Pa3BuTHe JIOrM4ECKOro U aJITOPUTMHYECKOTO MBIIIJIEHUS, OCYLIECTBISIEMOE HA YpPOKax IO
STUM JUCHUIUIMHAM, CIYKUT3agade (GopMHUpPOBaHMS HEOOXOIMMOI OCHOBBI, HA KOTOPOIl B JanbHEH-
meM OyJieT OCYIIeCTBIICH Mepexo/l K MATMHHOMYOOYUYEHHUIO Ha CTYIIEHH CPeHEero oomero oopazona-
HUSL.

IIepe3 HCIIOJIb30BAHUC PA3JIMYHBIX JATACCTOB U daHAJIU3 JAHHBIX CUHTC3UPYIOTCSA 3HAHUA U YMC-



HUS YYalIuxcs, MOJy4eHHbIE UMU Ha ypoKax reorpaduu, Gpu3uku, OMOJIOTHH U IPYTHX.

HeoTbemiemoil 4acThio IPOTpaMMBI SIBIISIETCS pealin3alus IPOeKTHOro Metoaa oOyuenus. [Ipo-
IPaMMOi PEAYCMOTPEHO BBIIIOJHEHUE TAKMX MTPOEKTOB KAK

«CTaTHCTUYECKUI METOJl aHAIM3a JaHHbIX», «Pa3nudyHble BapHAaHTHI IPOTPaMMHUPOBAHUS LIHK-
JIMYECKOTro anroputmay, «Hauana nporpammupoBanus Ha Pythony. [TpoekTsl o cBoei quIakTHIECKOM
CYITHOCTH HalleJIeHbl Ha (pOpMHUpOBaHUE CIOCOOHOCTEH, MO3BOMAIONUX d(PPEKTUBHO ACHCTBOBAThH B
peanbHON XKU3HEHHOM cuTyauuu. Obnanas UMy, yJalyecs MOTYT alaliTUPOBAThCs K N3MEHSIOIIUMCS
YCIIOBHSIM, OPHEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYalUAX, pa00TaTh B KOMaH/E.

ITpu paGote Hax MPOEKTOM MOSIBIIAETCS UCKJIIOUUTEIbHAST BOZMOKHOCTh ()OPMHUPOBAHUS y yda-
IIMXCSl KOMIIETEHTHOCTH pa3pelieHusi npoliaeM (IIOCKOIbKY 00s3aTeIbHBIM YCIOBHEM pealln3aluu
METOZa MPOEKTOB BIIKOJIE SABISETCA PEUICHUE yJaluMcsi COOCTBEHHBIX MpoOIeM CpeICTBAMU MPOCK-
Ta), a TaK’)K€ OCBOCHHE CIOCOOOB JIESATEIBHOCTH, COCTABIISIIOIINX KOMMYHHUKATHBHYIO U WH(pOpMAIIH-

OHHYIO KOMIICTCHTHOCTH.

Ilnanupyembie pe3yibTaThl 0CBOEHHS Y4eOHOTOKypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHs OOYdYalOLIMMHUCS OCHOBHOM 0Opa-
30BaTeNIbHON MPOTPAMMBI CPEIHET0 001Iero oOpa3oBaHMs: JUYHOCTHBIM pe3yibraraMm (Tabmuma 1),

MeTaIpeMETHBIM pe3yibTaTaM(Tadsuia 2); mpeIMEeTHBIM pe3ybTataM (Tadmnwmia 3).

Tabanna 1JIn4HOCTHBIE pe3yJabTaThl

TpeboBanne ®oroc’ |'~leM AOCTUTACTCH

THYHOCTHBIE Pe3y/IBTAThL, 06CCTIEUHBAIONINE afanTa- || A3ACTE! 5

Io0ygalomerocs K msmensionmvcs (BBSACHHE B HCKYCCTBEHHBI

YCJIOBHSIMCOLIMAIBHOM U IIPUPOJHONUCPEBL: MHTCILICKT,

VMeHHe paCTIO3HABATH KOHKPETHbie mpuMepsi moms- [(OCHOBbL  IIPOrpaMMHPOBAHMA  Ha

THS TTO XApAKTEpHHIM PH3HAKAM, BBINOIHSATH omepa- [ YHOn»,

MM B COOTBETCTBUH CONpE/EICHHEM HIIPOCTEHIIIMU «?H»anm ZIQHHBIX B OJCKTPOHHBIX Tabmi-
1aX).

CBOMCTBAMM IIOHATHUS, KOHKPETH3UPOBATh IIOHATHE
[IPUMEpPaMHU, HCIIONIB30BaTh IOHATUE M €0 CBOMCTBA
[IpU PEILIECHUM 3a]a4,a TaKKEe OIEPUPOBATH TEPMHUHA-
MU M IpPEICTABICHUSIMU B OOJIACTM KOHULEMIHUU
YCTOMUYMBOIOpa3BUTHUS

! Tpuka3s Munnpocsemenns Ne287 ot 31 mas 2021 r.



[{eHHOCTH HAay4YHOT'O MO3HAHMS: OBJIAJICHUE OCHOBHBI-
MU HaBBIKAMH HCCIIEIOBATEIbCKOM AESTEIbHOCTH,
yCTaHOBKAa Ha OCMBICJICHHE OIMbITa, HAOIIOIEHUH, 1O~
CTYNKOB M CTPEMJIEHUE COBEPILIEHCTBOBAThH ITYTH J10-
CTHKEHUS WHIUBUIYATbHOTO M KOJUIEKTUBHOTO Ojia-
rOOJIy4us

Paznenbl «AHaNU3 JaHHBIX B AJIEKTPOHHBIX]
Ta0dInIax)

Tabauna 2MeTranpeaMeTHbIE Pe3yJbTAThI

Tpedoanne PI'OC

YeM nocTuraercs

YMeHue caMOCTOSITENBHO MIIAaHUPOBATh MYTH JOCTH-
PKCHHS [eJIH, B TOM YHCJIe aIbTePHATHBHBIC,
0CO3HAaHHO BBIOMpPATh HanboJee 3P PHEeKTUBHBIE CIIOCO-
OBl pelieHns YIeOHBIX W MMO3HABATEIbHBIX 3a]1a4.

[[poekTHBIE 3aaHUS

VMeHne oOueHHBaTh TPABUIBHOCTH  BBITIOJHEHHS
yueOHOI 3a/1a4n, COOCTBEHHBIE BO3MOKHOCTH €€ pe-
[IICHMSL.

Pa3znensl «AHaiu3 HaHHEBIX B DJICK-
TPOHHBIX TAOJIUIIAX,
«AHanu3 gaHHbIX Ha Pythony»

'YMeHne onpenessTh IOHITHS, CO3/1aBaTh 0000IIEeHNS,
YCTaHABIIMBATh aHAJIOTHH, KJIaCCU(PHUIIUPOBATh, yCTa-
HABJINBATH HpI/I‘II/IHHO- CJIICIACTBCHHLBIC CBHBI/I,CTpOI/ITB
ITOTUYECKHUE PACCY)KIICHUS, YMO3AKITIOUCHUS (MH]IYK-
TUBHBIE, JEAYKTUBHBIE YU TIO aHAJOTUM) U Je-
ITaTEBBIBOIBI.

Pa3znensl «AHaiu3 HaHHBIX B DJICK-
TPOHHBIX TAOJIUIIAX,
«AHanu3 gaHHbIX HA Pythony»

YMeHue co3naBaTh, IPUMEHATh U IPeoOpa3oBLIBATH
3HAKK U CUMBOJIBI, MOJAEIU U CXEMBI Ul pPELIECHUs
yaeOHBIX Y [IO3HABATEIIbHBIX 3a/1a4.

Pasgensl «AHaMu3 JaHHBIX B JJIEK-
TPOHHBIX TaOJIUIAXY,
«AHanu3 gaHHbIX Ha Pythony»

DopMUpoBaHUE U pa3BUTHE KOMIETEHTHOCTH BO0OIa-
ctu ucnoyib3oBaHuAMKT (MKT-kommereHunm).

Pasnenbl «AHaIW3 MaHHBIX B DJIEK-
TPOHHBIX TAOIUIAX,
«AHanm3 naHHBIX HA Pythony




Taoauna 3. IlpeaMeTHbIe pe3yibTATHI

TpedoBanne PI'OC

YeMm nocTuraercs

DopmupoBaHre WHPOPMAITMOHHON M aJITOPUTMHYE-
CKOM KyJIbTyphl, (POPMUPOBAHHE NPEACTABICHUS O
KOMITbIOTEPE KaK YHHBEpPCAJILHOM yCTpOHCTBE 00pa-
00TKH MH(OpPMAIMH, Pa3BUTHE OCHOBHBIX HaBBIKOB U
YMEHUNHCIIOIb30BAHMS KOMIIBIOTEPHBIX YCTPOUCTB.

Pa3mennl
«OCHOBBI
Python»

«AHanu3 gaHHbIX HaPythony

IpOrpaMMHUPOBAHUS  Ha

DopmMupoBaHue TIPEICTABICHUS 00 OCHOBHBIX U3yda-
EMBIX MOHATHX (MH(pOpMANUs, aIrOPUTM, MOJAEIb) U
X CBOMCTBAX.

Paznenbl «AHanu3 JaHHBIX B 3JEKTPOH-

HBEIXTA0IHIIAX),
«OCHOBEI IPOrPaMMHUPOBAHHUS Ha
Python»

«AHanm3 naHHBIX Ha Python», «Baene-
Hue B MalIMHHOE 00ydenue HaPythony

Pa3zBuTHe AITOPUTMHUYCCKOI'O MBIIIJICHU, HGOGXO-
ITIMOTO JUTsI TIPO(eCCHOHANTBHOM e TETLHOCTH B CO-
BPEMEHHOMOOIIIECTBE; Pa3BUTHE YMEHHUIICOCTABUTD U
3alUCaTh aAJITOPUTM JJIsI KOHKPCTHOT'O UCTIOJTHUTCIIA;
(dbopMHUpOBaHHE 3HAHUK 00 aITOPUTMUYECKUX KOH-
CTPYKOUAX, JIOTUYCCKUX 3HAYCHHUAX U OICpalUgX,
3HAKOMCTBO C OJIHUM HU3S3BIKOB MPOTpaMMHUPOBAHUS
1 OCHOBHBIMHU QJITOPUTMUYECKUMU CTIPYKTypaMH —
ITMHEHOM,yCIOBHOM M TUKJINYECKOM.

Paznenbl «AHanu3 JaHHBIX B 3JEKTPOH-
HBEIXTA0IHIIAX),

«AHanm3 naHHBIX Ha Pythony, «OcHOBBI
MaIIMHHOTO O0Y4YEHUs»

DopmupoBaHue yMeHUI popMaTu3au U CTPYKTYPH-
poBaHUs WHGOPMAIIMH, YMEHHS BBIOMpPATh CIOCOO|
MPE/ICTABICHUS JaHHBIX BCOOTBETCTBUU C MTOCTABIICH-
HOM3ama4eil (TaONHIIbl, CXeMbl, TpadUKH, THarpaMMbI)
C WCIOJB30BAaHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX]
CpencTBOOPabOTKH JTaHHBIX

Paznenbl «OCHOBBI TPOTPAaMMUPOBAHUS HA
Python», «AHanu3 NaHHBIX B JJIEKTPOH-
HbIX TaOnmuuax», «AHaIW3 JaHHBIX Ha
Python», «BBenenue B MammHHOE 00yye-
Hue HaPythony

@DopMupoBaHUE HABBIKOB M YMEHHUI 0€30MacHOro H
[1e7I€CO00Pa3HOTO TOBEACHUSI IPU PabOTe C KOMITbIO-
TEpHBIMU IIpOrpaMMaMu U B ceTh IHTepHET, yMeHus

Pasnen «BBeneHue BUCKYCCTBEHHBIN
MHTEIUIEKT)

c00JII0TaThHOPMBI HTH(OPMAITMOHHOWITUKY U TIPaBa




Y4eOHO-TEMATHYECKUH TJIAH

B sTom pasnene npuBOAUTCS BapUaHT IJIAHUPOBAHUS 3aHATUN, PACCUUTAHHBIA HA MUHUMAJIb-

HBII yueOHbI maH. [IpeacTaBiieH nepeyeHpb MIaHUPYEMBIX PE3YIbTaTOB OCBOCHUS IPOTPAMMBI IS

0a30BOrO BapwaHTa y4eOHOTO INTaHUpOBaHUsA. Pa3znuyme 6a30BOro ypoBHS OT yriiyOJEeHHOTO Kypca

IMPOSABJIACTCA B CTCIICHU FHY6I/IHBI M Ka4ue€CTBA OCBOCHUATCOPETUIYCCKOI0O MaTrepuajla U MOJTYUCHHBIX

MPAKTUYCCKUX HABBIKOB.

TemaTu4eckoe NJIAHUPOBAHHE C ONPe/IeJTeHNeMOCHOBHBIX
BU/IOB YUeOHOIi 1eATeJIbHOCTH

Ta6nnna 4 «AcKyccTBeHHBIH HHTEJVIEKT)

HanmenoB anue Te- [Kpatkoe comep- |[Buabl yueOHoiigeATeIbHOCTH
MbI PKaHUue
1. Beenenne B U1 u MO
1.1 Beegenne B mMammH-  [[I[porHosupoBanue, aHa- |Ananumuueckasi: TIOUCK OTBETOB HABOIIPOCHI Y4YH-
Hoe 00y4ueHUe T3, oOydeHwe, MOaHHBIC, [TETS, CAMOCTOSTENBHBIN TOWUCK WHQOPMAIUHU MPH
[IPU3HAKH, aNTOPUTM, WC- [pEIICHWH IOCTAaBICHHBIX3a/1ad.
KYCCTBEHHBIH WHTEIUICKT, |[KommyHuxayuonnas: KoMaHAHas paboTa, OTBETHI
MaIrHHOE 00ydIeHHe Ha BOIIPOCH YUWTENS, ITPOBask MpakTHKa. [Ipakmu-
ueckas: ygactue B urpe,pabora ¢ UTPOBBIM TPEHA-
PKEpOM.
2.AHAJU3 JaHHBIX B 3JIEKTPOHHBIX TA0IMIAX
2.1 Hayka o JgaHHBIX. Hayka o naHHBIX, npo-  |AHanumuueckas: IOUCK OTBETOB HABOMPOCHl Y4H-
Bonpmme nanHbIe (eccin B oOjacTé  ([Teys, CAMOCTOSATENBHBIA MOWCK HWHGOPMAIHU TP
HAyKW O JaHHBIX, JaH-  |[pEIICHHHITOCTABICHHBIX 3a/1a4.
Hele W Oompmme HaH-  |[Kommynuxayuonnas: ydactue BO ppOHTAILHOM 00-
HBIE, METOABI PA0OTHI C  [CY)KICHHM, OTBETHI Ha BONPOCHIYYHUTEIIS.
TaHHBIMH [Ipakmuueckas: pelICHUE MPEAIaracMbIX 3aJaHuil
cpenctBamu  Excel. Peghaexcuenas: oOCyx)aeHUe
KOHTPOJBHBIX BOIIPOCOB M IMOJBE/ICHHE HTOTOB BEI-
MOJTHEHUS TIPAKTHYECKOTO 3aJaHUS
2.2 OrnucaTenbHast CTaTHCTU- [[a0nMuHbBIE JaHHBIE, Me- |AHanumuyeckas: TIOUCK OTBETOB HAaBOMPOCH Y4UH-
ka. TaOmuuHBICaHHBIE  [TOABI PaOOTBI ¢ TAOIWY- [TEJsl, CAMOCTOATEIBHBIH TMOUCK HWH(MOPMAIUU TPH
HBIMU TAHHBIMH, 0A30BbIC [PCIICHUHUITOCTABICHHBIX 3a/1a4.
MHCTPYMEHTBI TaOMMYHO- |KoMMYyHUKAyuoHHAs y4acThe BO (POHTAJIBHOM 00-
ro mnpoueccopa Excel, |cyxIeHuH, OTBETHI Ha BOIIPOCHIYYHTEIIS.
cOop u oboramenue naH- |[Ipakmuueckas:pelieHre MpeiaraeMbIX 3aJaHn .
HBIX Pehrexcuenas: 00CyX)IeHHE KOHTPOJIBHBIX BOIPO-
COB U TOJBCJICHHE WUTOTOB BBITIOJIHCHUS MpaKTHYC-
CKOT'O 3aJJaHHs
2.3 (O6paboTka JNaHHbIX |CTaTHCTUYECKHE TOoKazaTe-dnarumuueckas: TIOUCK OTBETOB Ha BOIPOCHI
CpeICcTBaMU  DJIEKTPOH- M, MEpbl LCHTPAIBHOU[yYUTEIs, CAMOCTOSATCIBHBIA IMMOUCK WH()OPMALIUU
HO TaOIHIIBI TCH/ICHIMK,  BCTPOCHHBIC|IPHU PEIICHUHUIIOCTABICHHBIX 3a/1a4.
ynxium =CUET(), [KomMMyHUKAYyuOHHAsE Yy9aCTHE BO (POHTAIBHOM 00-
—CYMM(), CY>KJICHUH, OTBETHl HA BOIPOCHIYUHUTEIIS.
:CP3HALIQ’ /Ipakmuueckas: pelieHUE TpeajiaraeMbiX 3aJaHui
:MAKC()’ =MUH(), cpenctBamu  Excel. Peguexcugnasn: ob6cyxneHue
~MOZA(), KOHTPOJIBHBIX BOIPOCOB U TOJBEICHUC WUTOTOB BbI-
=MEJINAHA() [TOJIHEHUS] TPAKTUYECKOI0 3aJaHus
2.4 O0paboTka  JTaHHBIX. [lepBu4HbIl aHanu3 naH- Ananumuyecias:  nouck OTBCTOB  HA BOMPOCHI
Mepruumniianams WEX, STambl paGorsi ¢ [/ ATENA, CAMOCTOATENLHEIA NOMCK uHpOpMALHU
tanHeME,  BeTpoeHmie [TPY PENICHHHIOCTABICHHLIX 3a]1aH.
T [KommyHuxkayuonnas ydactiue Bo GpOHTAIBLHOM 00-




—CUETECJIN(),
=CUETECJIMMH(),
—CP3HAYECJIN(),
=CP3HAUECJIUMH (),
=CYMMECJIN(),
—CYMMECJIIMH()

CYXJICHUH, OTBETHI Ha BOMPOCHIyuuTels. [Ipakmu-
ueckasi: pelleHue MpeJiaraeMblx 3aJaHuil cpel-
ctBamu Excel. Peghrexcusnas: oOCyXneHUe KOH-
TPOJIBHBIX BOIPOCOB U TMOJ(BEICHUE UTOTOB BBIMOJI-
HEHUSI TPAKTUYECKOT'0 3aJaHus

| Ananumuueckas: TIOUCK OTBETOB HaBONPOCHI y4u-

2.5 BusyanuszaiusgaHHbIX Busyanuzauusi JaHHBIX, -
RH3YATLHEN AHATH3 JIaH- TeJIsi, CAMOCTOSTEIIBHBIA MOUCK HHGOPMAIMU TP
kB, rpadmim,  aua- [PEIICHUNTIOCTABIICHHBIX 3aad.
[pAMMEL, THCTOTDAMMEL [Kommynuxayuonnas ydactue BO GPOHTAIBHOM 00-
KOHCTpYKTOp 1A paGo- CYXICHUH, OTBETHI Ha BOIIPOCHIYUUTEIS. §
Tl ¢ IMATPAMMAMH H HX /Ipakmuyeckas: pelieHUE TpeaIaracMbIX 3aJaHuil
(bopMaTHpoBaHue cpenctBamu  Excel. Peghaexcuenas: o0cyxaeHue
KOHTPOJBHBIX BOIIPOCOB M IMOJBE/ICHHE HTOTOB BHI-
[MOJTHCHUS TIPAKTUYCCKOTO 33 JaHHUS
2.6 Cratuctuueck nii ananu3 |CTaTUCTHYSCKUN aHanmu3 |Ananumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI
maHHbIX.  KOppensIuoH |TaHHBIX, BH3YyaJIM3alUsl [yYUTENs, CAMOCTOSATCIBHBIA IMOUCK HWH()OPMAIUN
HBI aHATTH3 [TAHHBIX C TIOMOIIBIO A~ [IPH PEIICHUUIIOCTABICHHBIX 3a/1a4.
rpaMMBbl pa3dpoca u pac- |Kommynuxayuonnas: ydactue BO (PPOHTAILHOM
ueTa KO3 unmeHTa |00CYKICHUH, OTBETH HA BOMIPOCHI yunutens. [Ipax-
Koppensauu, KodhOUIM- |[muueckas: pelleHWe MpeiaraéMbIX — 3aJaHuid
enT koppemsiiuu [Tupco- [cpenctBamu Excel. Peghrexcusnasn: obcyxacHue
Ha KOHTPOJBHBIX BOIIPOCOB U MOABEICHHE HTOTOB BBI-
MTOJTHEHHNS TIPAKTHUECKOTO 3aJaHUS
2.7 Cratuctiuecknii ananm3 |[[loctpoenne warematnde-4Hanumuyeckas: TOUCK OTBETOB Ha BOIPOCHI
naHHbIX. JIMHEHHBIH pe- |CKOM Moaenw JMHEWHOH[yYUTEINs, CaMOCTOSTENIbHBIN MOWCK HH(OpMamuu
TPECCHOHHBIA aHAJII3 (TTapHOi1) 3aBHCUMOCTH U €eflIpH PeIICHUH IIOCTABJICHHBIX 3anad. KommyHuka-
MHTEPIpETALNI YuoHHAsA: yIacThe BO (PpOHTAIBHOM OOCYKICHUH,
OTBETHI Ha BONPOCHI yuutens. [lpakmuueckas: pe-
[ICHUC TpeiaracMbIX 3afaHuil cpeacreamu Excel.
|Peghnexcuenas: 00CYXKIIEHIHE KOHTPOJIBLHBIX BOIPO-
COB U IOJIBEJICHUEC WTOTOB BHIMIOJIHCHUSI TIPAKTHYC-
CKOT0 3aJJaHHs
2.8 [Tpoext «Craructuueckuid[l[lonaTus pasnena «AHanmms|Anarumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI

METOJ] aHAIM3a JAHHBIX» |TaHHBIX B JJEKTPOHHBIX[yUHUTENS, CAMOCTOATCIBHBIA ITOMCK HH(DOPMAIIUI
Ta0IUIax ) [pY PCIICHUU MIOCTABICHHBIX 3anad. KommyHuka-
yuonHas: ydactue BO QpOHTAILHOM OOCYKICHUW,
OTBETHI Ha BOMPOCH yuutens. [Ipakmuueckas: pe-
[ICHUE TpeJiaracMbIX 3afaHuil cpeacreamu Excel.
|Peghnexcuenas: 00CYXKIIEHIUE KOHTPOJIBHBIX BOIPO-
COB U IOJIBEJICHUE WTOTOB BHIMIOJIHCHUSI TIPAKTHYC-
CKOTO 3aJaHHS
3.0cHOBBI si3bIKa MporpaMmmupoBanusi Python
3.1 AJITOPUTMBI M UCTIONHU- |ICONMHUTENb,  alrOpUTM.JAHanumuyeckas: TOUCK OTBETOB Ha BOIPOCHI
renn. CriocoObr  3amucu |CroCOOBI 3alMCH ANTOPUT-[ydUTENIs, CAMOCTOSTELHBIN MOWCK HH()OPMAIHH
anropuTMOB MOB: CIIOBECHBIN, IIOCTPOY-[IPH PEIICHNH OCTaBICHHBIX 3axad. KommyHuxa-
HBIH, OIIOK- cXeMa, Mpo-lyuonnas paboTa CHTPOBBIM TpeHAXEPOM. [Ipakmu-
rpamma. JIMHEWHBIN, pa3-[ueckas: OTBETHl HA BOIMPOCHI, PEIICHHUE TpeJiarae-
BETBILTIONIUIICA W IUKIMYEe-MBIX 3aJaHUil Ha S3BIKC IPOTPaMMHUPOBAHHUS
CKUI1 aITOPUTMBI. Python. Pegrexcusnas: 3amoilHEHUE JIHCTa pe-
(birexcun
3.2 O6mme cBepenus o s3bl- [Mctopust  si3pika  PythonAunarumuueckas: MOUCK OTBETOB HABOIPOCHI yUH-A

Ke NpOrpaMMHUpPO BaHUS
Python

[lonsTHE

[HOI1 I KOHCTAHTOM.

KOMIIJINPYEMbIC ¥ WHTEP-[TENIs, CAMOCTOSTEIbHBI TOUCK WH()OPMALUHU MPH
[IpeTUpyeMble SI3BIKH, JO-[PELICHUUIIOCTABICHHBIX 3a1a4. KoMMYHUKAYUOHHAS
CTOMHCTBA W HEJOCTaTKu[paboTa B KOMaHAax U (WIN) HHIUBHIYaJbHO.
Python. TlonsTHE HaHHBIX,
TUIBI JAaHHBIX: LIEJIble, Be-[IpeasiaraeMblX 3aJJaHuil Ha S3bIKE IPOrpaMMHUpPOBa-|
[IIECTBEHHBIE U CTPOKOBBIE.
TIepPEMEHHOM,
pasHUIlA MEXITy TMEpPEeMEH-

/Ipaxmuyeckas: OTBETBI Ha BOIPOCHI, PELICHUE
Hust Python. Peghnexcuenas: 3amonHenue nucra pe-

bnexcuun




3.3

Opl"aHI/I?)aHI/IH BBOJa U
BBIBOJIA JAHHBIX

Dyukius print(), mpa-
Buila ee HCHOJIb30Ba-
Hust. OmmOKkA Tpu Mc-
[10J1b30BaHUN  (DYHKIMU
print() Tumbsl JaHHBIX:
int, float, str.

[[puBeneHre THUIOB C I0-
MOIIIbIO COOTBETCTBYIOIIMX

¢ynxumit  (int(), float(),
str()).

Dynkius type(). Oneparop
npucBanBanus.  [IpaBuia)

MMCHOBAHUS IEPEMCHHBIX.
Dyrkmus input(), mpaBuIa
ee mcmosp3oBanusa. HeoO-
XOIMMOCTD MIPUBEACHHUS
[[€JIOYMCIIEHHBIX JAHHBIX K
TUITY introciie BBOJIA.

 AHanumuyeckas: TOUCK OTBETOB HAa BOMPOCHI
[yauTeNsl, CAMOCTOSTENbHBIA MOUCK HH(OPMALIH
[pU pelLICHUH [IOCTABICHHBIX 3a1a4. Kommynuka-
yuonnas paboTa B KOMaHAaxX W (W) MHIAUBUIY-
anbHO. [Ipakmuueckas: OTBETbl Ha BOIPOCHI, pe-
[IeHHE MPeAJaraeMblX 3aJaHUi Ha S3bIKE HPO-
rpamMupoBanvsi Python. Peghiexcusnas: 3amoine-
HUe JrcTapeieKcuu

3.4

AITOPUTMUYE CKasl KOH-
CTPYKIST «CITIeIOBaHNE)

Tunel gaHHBIX B Python,
apupMeTHIECKHEe OTepaTo-
pPbI, ICHCTBUSA C TEpPEMEH-
HBIMH. AJICOPUTM, BHJIBI

AHanumuyeckas: TIONCK OTBETOB HA BOIPOCHI
YIUTENs, CAMOCTOSITEIBHBI TOUCK WH(pOPMaIuN
pu pEIICHUN TTOCTaBICHHBIX 3anad. Kom-
lvyHuKayuonnas padoTa BKOMaHgax U (WIIK)AHIH-

AJITOPUTMOB, 0COOEHHOCTH|
ITMHEIAHOTO aJropuTMma,

ITMHEIAHOTO ajropurMma.

BUYaJIbHO. HpaKmuquKaﬂ: OTBCTbI Ha BOIPOCHI,
[PCHICHUC MpCaIaracMbIix Sa[laHI/[ﬁ Ha S3bIKE IIPO-

Onok- cxema. bnok-cxemarpammupoBanus Python. Pegrexcusnas: 3anonne-

HIe JrcTapeqIeKCun

3.5

[[porpammupo BaHuE JH-
HEWHBIX AJITOPUTMOB

biiok-cxema JIMHENHOTO
anroputMma. [Iporpammupo-
BaHUC JTMHEHHBIX aJTOpPUT-
MOB, apuPpMEeTHIECKIE
OTIepaTophbl, IEPEeMEHHBIE.

 Ananumuyeckas: NOUCK OTBETOB HABOIPOCHI Y4H-
TeIisl, CAMOCTOSITENIbHBI MOUCK HHGOPMAIMH TIPH
[PCLICHUUITOCTABICHHBIX 3a7a4. KOMMYHUKAYUOHHAS]
pabota B KoMmaHmax W (WIM) WHIAWBUIYAIHHO.
/Ipaxmuyeckas: OTBETBI Ha BOIPOCHI, PELICHUE
Mpe/iaraeMbpIX 3aJlaHii Ha SI3bIKE IPOrPaMMHpPOBa-
Hust Python. Pegriexcusnasn: 3amoilHeHUe Jucra pe-
(briexcun

3.6

AJITOPUTMHYE CKasi KOH-
CTPYKLIUS «BETBJICHHUE)

PazBerBisromumiics  an-
roput™M, OJIOK- cXema
BETBJICHUS, OIEPATOPHI
CcpaBHEHUS. Y CIIOBHBIC
omeparoper  if, if-else,
[IpaBUJIa 3alUCH YCIOB-
HBIX OIICPATOPOB.

| Anarumuueckas: TIONCK OTBETOB Ha BOIPOCHI
y4UTENs, CAMOCTOSITENbHBIH MOUCK MH(OpPMALMH
MpU peLIeHUHU IIOCTABJICHHBIX 3a1a4. Kommynuka-
yuonnasi: pabora B KoMaHgax W (WIM) MHIUBHIY-
uibHO. [Ipakmuueckas: OTBETHl Ha BOIPOCHI, pe-
[IeHUE MpeajiaraeMblX 3aJaHUi Ha S3bIKE IPO-
rpammupoBanust Python. Pegrexcusnas: 3amon-
HeHUe JucTapedaeKCuu

3.7

[TosHast Gopma BETBICHHUS

biok-cxema BETBJICHUSI.
[TosmHBIN yCIOBHBIN omepa-
TOp, MpaBUJIa 3alUCH TOJI-
HOTO YCIOBHOI'O OIIEpaTo-

pa.

[Ananumuueckas: TOWUCK OTBETOB Ha BOMPOCHI
VIUTEIsl, CAMOCTOSITCIBHBI TOUCK WH(pOpPMAIUU
MpY PEIICHUU TIOCTABICHHBIX 3amad. KommyHuka-
yuonHasi pabota B KOMaHIaX W (WIN) UHAUBUIY-
anbHO. [Ipakmuueckas: OTBETHI Ha BOIPOCHI, pelile-
Hie MpeajaraeMbiX 3alaHUi Ha S3BIKE IPOTrpam-
MupoBanus Python. Pegnexcuenas: 3amoiHeHUE
mucTapednexcun

3.8

[[porpaMmmupoBanre pas-
BETBILTIONIUXCS  AJTOPHT-
MOB. Y CIIOBHBIH orepaTop

[[porpammupoBanue -
HEMHBIX aJTOPUTMOB,
apudMeTHIecKne ornepa-
TOPbI, IEpEMEHHbBIE

[AHaNMTHYECKas: MOUCK OTBETOB HAa BOIPOCHI Y4H-
TelsT, CaMOCTOSATENBHBIM IOMCK HMH(OpManuu Ipy|
[PEIICHNY MTOCTABICHHBIX 3ana4y. KoMMyHHKaIMoH-
Has: paboTa B KOMaHIax M (WIM) MHIUBHUAYAIbHO.
[IpakThyeckas: OTBETHI Ha BOIPOCHL, pELICHUE
Mpe/iaraeMbpIX 3alaHuil Ha sI3bIKE [TPOTrPaMMHpPOBa-
Hus Python PednexcuBHas: 3amoiHeHue JMcTa pe-
hriexcun




3.9 [IpocTteie U cocTaBHble [Pa3BEeTBISIONMICS —alro- AHarumuyeckas: TOUCK OTBETOB Ha BOIPOCHI
YCITOBHISI PUTM, ONOK- CXeMa BETB- [yUHTENSI, CAMOCTOSITENBHBIM IOWCK HH(OpPMAIIH
nerns. Jlormdeckue ome- [IpH peIIeHUr NOCTABICHHBIX 3a1ad. KommyHuxa-
PaTOPBI, COCTAaBHBIE YCIO- [yuonHas paboTa B KOMaHAax W (W) HHIUBUIY-
Busi. Y CIIOBHBIN oniepaTop. |ajubHO. [Ipakmuueckas: OTBEThI HA BOIIPOCHI, peliie-
HIC MpeIaraéMbIX 3a/JlaHUil Ha S3bIKE MPOTpaM-
MupoBaHusi Python. Peghrexcusnas: 3amonHeHue
micrapeduexcun
3.10 AnroputmMudeckas — KoH- [Omepatop  while B |Amanumuyeckas: TIOUCK OTBETOB HA BOIPOCHI
cTpykmst  «mmoBTOpeHue» [Python, cuHTakcHc ome-  [yduTeNsi, CaMOCTOATENBHBIA TONCK WH(pOPMAauu
[IporpammupoBaHue HUK- [paTopa while. pY pEIICHUH TIOCTABICHHBIX 3a1a4. KommyHnuxa-
TOB ¢ 3a/IaHHBIM YCIIOBU- yuonHasi pabora B KOMaHIaX u (WIN) UHAUBUIY-
eM IPOIOIKEHUSIPaOOTHI anbHO. [Ipakmuueckas: OTBETHI HA BOIIPOCHI, peIie-
HUC TIpeayiaracMbIX 3aJaHUil Ha S3BIKE TPOTpPaM-
mupoBanust Python. Peghnexcusnas: 3anonnenne
ncrapeduiekcuu
11 [IporpammupoBaHue Omnepatop for B Python, |4nanumuueckas: mnouck OTBETOB Ha BOIPOCHI
LIMKJIOB C 3aJaHHBIM 4HC- [pyHKImMS range(), CMH-  |y4uTelnsi, CAMOCTOSITENILHBIN MMOMCK WH(pOPMAIMU
oM OBTOpEHUI TaKCHC GyHKIMM  [IpW pelIeHHHU MOCTaBICHHBIX 3a1a4. KoMMyHuKa-
range(). yuonnas: padora BKOMaHmax W (WIN) MHIUBUIY-
anbHO. [Ipakmuueckas: OTBETH HA BOIIPOCHI, pelIe-
HIC MpeIaraéMbIX 3aJaHUi Ha SA3BIKE HPOTpaM-
MupoBaHus Python. Pegrexcuenas: 3amomHeHue
mucTapednexcun
3.12 [poekT «Pazmuuubie Ba-[luKIMYecCKUl anropuT™, |Anarumuyeckas: TIOUCK PEIICHUS MOCTAaBICHHOM
PUAHTBI TporpaMMupoBa-lanropurM  while, anro- [Bamauw.
HUSL [MKIMYECKOro anro-jputM for,mpaBuina 3amucu |[KommyHuxkayuoxHas: pabota BKOMaHIaXx ©u (WIN)
[pUTMa» [UKITHYCCKUX ~ aJrOPUT- [MHIAMBHIYaldbHO. [Ipakmuueckas: pEUICHUE TPO-
MoB B Python. eKTHOW 3amaun. Pecrexcusnasn: 3alomHEHUE JH-
cTapeduiekcuu.
3.13 [Ipoext «Hauana mnpo-[Tumnel gaHHBIX, NepeMeH- [dnanumuueckas: B TPOLECCE CHCTEMAaTU3aLUU
FpaMMHPOBAHUS Hble, (DYHKIMM, MaTeMa- [SHaHUIL.
FHICCKHC - JIOTHHCCKHAC [Kommynuxayuonnas: Tpu padOTe B KOMaHJIax.
OTICPATOPEL,  BHIEI ~a/Iro- /Ipakmuyeckasa: B paboTe MO CO3TAHUIO BH3yaib-
PUTMOB,  yCTOBHBI OTIC- 5y KapThl 3HaHUU. Pegrexcusnasn: 3amoTHEHUE
patop, oneparop for, orre- [ mcrapedexcun
paTtop while

VYyamuecss IOJKHEI

«IJaHHBIC.

Paznen 1. BBenenune B MCKYyCCTBeHHBbIN MHTELIEKT (1 1)

Yyuammecs OOJIDKHBI YMETh!:

3HaTh TIOHATHE WH(OPMALMM, pA3TUUYME MEXAY MOHATUAMU «UHGOPMALIUDY,

° MPUBOUTH MIPUMEPHI HHPOPMAITMOHHBIX MPOIECCOB BIPHUPOIE, OOIIECTBE, TEXHUIESCKIX
CHUCTEMaX;

° CTPYKTYpUpOBaTh MH(OPMAIIHMIO, BBIACIATH OCHOBHBIC MOHSTHS U B3aMMOCBS3H MEKIY
HHUMMU.

Paznen 2. AHa/m3 TaHHBIX B JIeKTPOHHbIXTa0uax (8 4.)

Yyuammecs JOJIXKHBI 3HATh:

® BO3MOXHOCTH 2JICKTPOHHBIX Ta6J'II/IH AT XpaHCHM ,aHAJIM3a U IPEACTABIICHUA JaHHBIX,

anmnec;l JOJIKHBI YMCTh!:

L] BBOJHUTH U pCAAKTUPOBATh JaHHLBIC B 3J'ICKTpOHHBIXT36J'II/II_[aX;

® BBIITOJIHATD BBIYUCIICHUS C ITOMOLIBIO 3JICKTPOHHBIX Ta6J'II/II_[; MNpEaACTaBJIATL JaHHBIC B BU-

Jie AuarpaMm 1 rpadukos.




Pazngen 3. OcHoBbl nporpammupoBanus Ha Python (12 4.)

VYyamnmnecss 1OJKHBI 3HATh:

° MOHSTHUST «AITOPUTMY», «UCHOIHUTENBY, «CHCTEMaKOMaH]| HCTIOJTHUTEIS;
° OCHOBHbIE AITOPUTMHUYECKHE CTPYKTYPBI:CIIEI0BaHUE, BETBICHUE, ITUKI;

° pean3alnio OCHOBHBIX aJTOPUTMUYECKUX CTPYKTYpP B BHIOPAHHOM SI3bIKE NMPOTPaMMHPO-
BaHUSI.

Vwyarniuecs 101KHbI YMETh:
° COCTaBJISITh AITOPUTMBI JIJISl pEICHHS IPOCTHIX 3a7lad B CJIOBECHOH (opme, Ha allTOPUTMHU-
YECKOM $SI3bIKE U HaBBIOPAHHOM SI3bIKE IPOIPaMMHUPOBAHUS;

° BBITIOJHATH TPACCUPOBKY allTOPUTMA;
° MIPOrpPaMMHUPOBATh HECIIOXKHBIE JTMHEHHbBIE, PA3BETBISIOIINECS U IIUKINUYECKUE aITOPUTMBI

Ha BHIOPAHHOM S3BIKE IPOTPAMMHUPOBAHHUSL.

Coaep:xxanue Kypca

B sTOM paznene comepKHUTCsS TeMaTHYECKOE IUIAHWPOBAHUE M MEPEYCHb IUIAHUPYEMBIX pe-
3YJIbTAaTOB OCBOCHUS IMPOTrpaMMBbI (I/ITOI‘OB HU3YUCHUS OTACIBbHBIX TGM).

Ha YCMOTPCHHUEC YYUTCIIA KOJMYCCTBO 4YaCOB, OTBCACHHBLIX HA OCBOCHHUC OTACIIBHBIX TEM U
NPOBE/ICHUE MPOCKTHBIX 3aHSATHIA, MOXKET OBITh YBEIMYCHO B 3aBUCUMOCTHOT BO3MOXKHOCTEH W WH-
TEPECOB OO0 YJAFOIIIMXCS.

Paznuune 6a30BOro ypoBHs OT yriIyOJEHHOTO Kypca MpOSIBISETCS B CTEHCHU TTTyOMHBI M Ka-

YECTBA OCBOCHUA TCOPCTUUCCKOTO MaT€pHraia U MOJTYUCHHBIX IPAKTHYCCKUX HABBIKOB.



TemaTuuyeckoe IIIAHUPOBAHME

Tabauna SMUHUMAJbHBIA BADUAHT Yy4e0HOI0 IIaHA

Ne

Tema

Koa-Bouacos

Beenen

He B I/lCKyCCTBeHHbIﬁ HHTECJVICKT

1

BBeneHne B HICKYCCTBEHHBIMMHTEIICKT

HToro no pasaeiy 1
AHAJIM3 JAHHBIX B 3JIEKTPOHHBIX TA0JIHUIIAX
2 Hayka o nanssIx. bosbline nanseie 1
3 OrnucarenpHas craTucTuka. Ta0anyHbIe TaHHBIE 1
4-5 OO6paboTKa JaHHBIX CPEJICTBAMUIICKTPOHHOMN TaOIHIIBI 2
6-7 O06paboTtka ganubIx. [lepBuyHbIiiaHaTN3 2
8 Buzyanuzanus TaHHBIX 1
9 Craructuueckuil aHanu3 AaHHbIX. KoppensnuoHHbI aHamu3 1
10 CratucTudeckuil aHanu3 JaHHbIX. JINHEHHBIN perpeccnoHHbll aHanmu3 |1
11 [TpoekT «CTaTuCTUUECKU METOTaHAIIN3a JTAHHBIX) 1
HToro mo pasaeny 10
OcHoBBI IporpamMmupoBanus Ha Python
12 AnTOpUTMBI M icioJHUTEH. CrtocoObI 3aITUCH AJITOPUTMOB 1
13 OO0111e cBeeHUs O sA3bIKE MporpaMmMupoBanus Python 1
14 Opranu3anus BBOJa U BEIBOAAJaHHBIX 1
15 AJITOPUTMUYECKAsE KOHCTPYKIHUS «CIICTOBAHUEY 1
16-17 [[IporpaMmmupoBaHUE JTUHEHHBIXAITOPUTMOB 2
18-19 |AnropurMudeckast KOHCTPYKILHS «BETBICHUE)» 2
20-21 [[lonnas ¢popma BETBICHHUS 2
22-23 [[IporpaMMupOBaHHE PA3BETBISAIONIUXCS aAJITOPUTMOB. Y CIOBHBIN 2
orepaTop
24 [IpocThie 1 COCTaBHbBIE YCIOBUS 1
25-27 |AnropuTMHuuYecKas KOHCTPYKLUS 3
«11oBTOpeHue». IIporpaMMupoBaHue LUKIOB C 3aJaHHBIM YCIOBHEM
MPOJIOJDKEHHS pabOThI
28-29 [[IporpaMMupoBaHr€ HUKIIOB C 3aIaHHBIM YHCJIOM TOBTOPEHUM
30-31 [[Ipoekt «Pa3nuuHble BapUAHTHI IPOTPAMMUPOBAHUS TUKJIMYECKOTOal- |2
COPUTMA)
32-33 [[Ipoekt «Hayana mporpamMupoBanus Ha Python» 2
HToro mo paszneny 22
P4 PesepB 1
nTOIro 34




OpraHu3anMoHHO-NEeJArorn4ecKue yCJI0BHSA peau3alun Kypca

Jnis peannzanuu Kypca Ha OCHOBE MPOrpaMMbl HEOOXOJMMOHAINYHE CIIEAYIOIIMX KOMIIOHEHTOB:

° KOMIThIOTEPHOE paboyee MeCTO yuuTens,moakioueHHoe k cetu Uarepuer (Wi-Fi nmu mo
Ka0eno),
° MPOEKIIMOHHOE 00O0PY/ZIOBaHKME MM WHTEPAKTHUBHAS JOCKA C BO3MOXXHOCTBIO JIEMOHCTpA-

UM TPE3EHTALIMI;

° KOMITBIOTEPBl WJIM HOYTOYKH, PAacCIOJOXKEHHBIE B KOMIBIOTEPHOM Kiacce, T/Ie KaKIbId
YUEHUK paboTaeTC yCTPOUCTBOM MO0 MHANBUAYAIBHO, THOO B Mapax;

° KOMITBIOTEPHI MJIM HOYTOYKH KaK YYaluXCsl, TAK WYIHTENS JOJDKHBI OBITH HA OTEPAIHOH-
HBIX cucTeMax Windows/MacOS;

° TUIIOBOE MPOTpaMMHOE obecriedeHne, mpuMeHseMoe o01meo0pa3oBaTeIbHBIMI OpraHu3a-
[IASMH, BKJTIOUas IporpamMmy Jijist paboThI ¢ 3JeKTpoHHBIME TabauiaMuMS Excel;

° WHTETpUpoBaHHas cpena pazpadbotku (IDE) nns s3pikanporpammupoBanus Python;

° Jupyter Notebooks — cpena pa3pabotku, s 3amycka ¢aitioB u3 matepuanos YMK c

KOMIIBIOTEPA UJIN U3 001a4HOT0 XpaHUIMIIa.

Texuunueckue TpedoBanus k IO

1K nim HoyTOyK Ha 6a3e OC Windows, MacOS

CucteMHusbie TpeboBanus Windows CuctemHubie TpeboBanus MacOS
e OmnepaunonHas cucrtema Windows 7 wim e  OmnepanuonHnas cucrema MacOS X 10.10 unu BeI-
BBILIIC e
e [Ipomeccop Intel® Core Duo wnu ananoruunsiii ¢ [  IIpomeccop Intel® Core Duo win aHanmoruvHbeId ¢ da-
wactoroiil,5 I'T'1y miu BEIIE croroiil,5 I'T' wim BeIIIE
e 2/4 T'b omeparuBHOW mamsaTH ans cuctem mox | 1,5 I'b oneparuBHo# mamsaTu -IIpomeccop Intel® Core
yrnpaBnennem32/64-6urHoit Windows Duo unu aHanoruysslif ¢ yactoroitl,5 I'T' unu BeIme

e 1,5 I'b onepaTuBHOI namsiTu

° Pazpemenue skpana 1024x768 umm GosbIie
° Hanuvre nHTEpHET-COCTMHECHUS
° Heo6xonuMo HCIoJIb30BaTh akTyallbHbIE BEPCHH OJHOTO M3 cleayronux OpaysepoB: Edge, Chrome, Safari,

Firefox, Opera




