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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma dakynbTaTUBHOTO Kypca «ICKyCCTBEHHBIM MHTEIUIEKT) COCTaBIeHA JUIsl 7—9 K1accoB B
coorBercTBUH ¢ TpeboBanussMu @I'OC ocHoBHOTrO 001IETO 00pa3oBanus (mprka3z Munmnpocsemenus Ne 287
or 31 mas 2021 r.), ¢ y4eToM MpeeMCTBEHHOCTH IMPOTrpaMM HAdajJbHOTO, OCHOBHOTO U CPEIHETO OOIIero
obpazoBanus. [Iporpamma mnpenHasHaueHa Ui NPOAOIDKEHHS OOYYEHHsS OCHOBAaM MCKYCCTBEHHOTO
MHTEJJIEKTa U OPUEHTHPOBAHA HAa aHAJIN3 JIaHHBIX, BBEJICHHE B MalllMHHOE 00y4YeHre Ha 6a30BOM ypoBHE. 3a
MOCTIeTHUE JIECATUIICTHS BO MHOTHUX OOJIACTSIX HAYKU U MHAYCTPUU CTAJIM HAKAIUIMBATHCS OOJbIINE 00BEMbI
JAHHBIX, @ TaKXXe CTaJIM Pa3BUBATHCS METOJbl MAUIMHHOIO OOy4YEHHSs, MO3BOJSIOLIUE U3BJIEKATh U3 ITUX
JAHHBIX 3HAHUSI U SKOHOMUYECKYIO MOJIb3Y.

Jly1s 6a30BOT0 ypOBHS IPOrpaMMOi MPEAYCMOTPEH MPOMEeIeBTUYECKUI pa3/ieN aHaln3a JaHHbIX B
AJIEKTPOHHBIX TAOJIHIIAX, & TAK)KE OCHOBHI NporpammupoBanus Ha Python, ananu3 nannsix Ha Python.
OcHoBormonararolel TeMoi sBJsieTcs BBeAeHHEe B mporpammupoBanue Ha Python. ChopmupoBanusie y
YUaIIMXCsl 3HAHUS M YMEHHUS B 00J1acTH rporpammupoBanus Ha Python Oyayt B nanpHeiimem
MCIOJIb30BaHbI NIPU U3yYEHUH aHANIN3a JAHHBIX HA CTYIIEHH OCHOBHOTO 0011ero 00pa3oBaHus U MalTMHHOTO
oOyueHus Ha CTYIICHH cpeHero obmero oopasosanus. Data Science — ojjHa U3 CaMbIX MPOTPECCUBHBIX
o0yactell B mporpaMMUpPOBAaHUU cerons, a Python — camblil monmynsipHbIi U paclipOCTPAHEHHBIH SI3BIK,
UCIOJIb3YEMBIH I aHanu3a JaHHbIX. He yauBuTensHo, 4yTo ABE 3TH 001aCTH 3HAHUN aKTUBHO M3y4YalOTCs U
MIPUMEHSIFOTCS CTIEUAINCTaMU JJI TOCTPOCHUS MIPEIUKTUBHBIX MOJIENe, BU3yalu3alluu U paboThI ¢
naHHbIMU. Kypc MO3BOJUT ydaluMcsi OCBOUTh OCHOBHBIE HHCTPYMEHTHI pabOThl U IPUCTYNIUTD K
MIOCTPOCHUIO MOjIeNiell U paboTe ¢ TaHHBIMU. B X011e ocBoeHMs yueOHOro MaTepuania Kypca y yJamuxcs
(dhopMHUpyeTCsl yCTOMYMBBIN MHTEPEC K M3YUCHUIO JAaHHOW TEMBI U 3aKJIa/IbIBACTCs 0a3a ISl MPOIOJKEHUS
M3YYE€HUS METOJI0B MAIIMHHOTO O0y4YEeHHS Ha CTYIIEHH CPEIHEro 00IIero oopa3oBaHus.

[IporpamMma pa3paboTaHa B COOTBETCTBUU C OAHUM U3 TUJAKTUYECKUX IPUHILIUIIOB — PUHIUIIOM
npeeMcTBeHHOCTH. CoJiepKaHue MPOorpaMMbl HAXOAUTCS B TECHOM CBA3U C MAaTEPUAJIOM ISl HAYallbHOTO
o01Iero oOpazoBaHMsl, a TAKXKE SIBIISICTCSI HEOOXOAMMBIM ISl TIOCIIEYIONIETO U3YYEHUS Ha CTYIIECHH
cpenHero obmiero oopazoBanus. IT0 — JUHUS sI3bIKa porpammupoBanus Python, ocBoeHune kotoporo
HA4YMHAETCS B OCHOBHOI 1IKOJIE, U CKBO3HAs JIMHMS MAIMHHOIO 00Y4€HHs, OCBOEHUE KOTOPOI'0 HAUMHAETCS
Ha MPONEJIEBTUYECKOM YPOBHE B HAUaJIbHOM U OCHOBHOI IIKOJIE U IPOAOJIKAETCA Jaliee B CpeIHEH MIKOJIe.

K 3aBepienuto oOyueHus 1o nmporpaMMe yJaiiuecs JOJKHbI IOHUMAaTh aKTyallbHOCTh aHaIn3a
JAaHHBIX, €F0 OCHOBHBIE 00JIACTH MPUMEHEHHS U METO/Ibl peann3anuu. [IporpamMmma npeanonaraer, 4ro y
yyamuxcs 0yaet chopMHpPOBAaHO LIEJIOCTHOE MpeCTaBlIeHNe 00 aHaJIn3€e JaHHBIX, pealu3alii METOI0B
aHaJlM3a JaHHBIX Ha A3bIke Python, ero cdepax npumeHneHus.

JlaHHBII Kypc onupaeTcs Ha (yHIaMeHTaNIbHbIE TUJAKTUYECKUE MPUHITUIIBI, TAKHUE KaK MPAKTHKO-
OpPUEHTHUPOBAHHOCTh, HAYYHOCTh U JIOCTYITHOCTb, LIEJIOCTHOCTh U HETPEPHIBHOCTD, & TAK)KE€ MHHOBALIMOHHBIE
METObI MPOOIEMHO-PA3BUBAIOIIET0 M CMEIIAHHOTO 00yUYeHMS, IPOrPaMMHO-TTPOEKTHOTO U
HCCIIEIOBATENBCKOI0 OIX010B. B KOHIIEe Ka)A0Tr0 ypoka NpUCYTCTBYIOT BOIPOCHI U 3aJjaHUsl, MHOTHE U3
KOTOPBIX OPUEHTUPOBAHBI Ha KOJJIEKTUBHOE 00CYXICHHE, TUCKYCCUH, BBIPAOOTKY KOJUIEKTUBHOTO MHEHHUS.

Oco0oe MecTo B peai3aliy porpaMMbl OTBOAMTCS BUICOJIEKIIUAM, OHIIAlH-pecypcawm,
TpeHaxepaM. Bee 3170 co3gaer HeoOXoIuMble YCIIOBHS T (POPMUPOBAHMSI CAMOCTOSTEIBHOCTH B
IUTAaHUPOBAHUM Y4€OHOM NeSATENIbHOCTH, B OpraHU3alui y4eOHOTr0 COTpYAHHYECTBA, B PACIIpEIeICHUU
poJieii mpu petieHny y4eOHbIX 3a/1a4 U npoOieM. HeoTbemiieMoii 4acThio IpOrpaMMBl SIBISIETCS MPOESKTHAS
NEeSATETbHOCTh 00YJaIOUXCSl.

N3ydenne pa3nuuHbIX aCMIEKTOB aHaJIN3a JAHHBIX MO3BOIUT CHOPMUPOBATH Y YUALTUXCS
CHOCOOHOCTh K aHAJIMTUYECKON U MPOTHOCTHYECKOH AesTeabHOCTU. [lonck 0TBETOB Ha MpOOIeMHBIE
BOIIPOCHI, pelieHrne NpoOIEMHBIX U UCCIIEA0BATENbCKUX 3a/JaHU, HHTETPUPOBAHHBIX B COZIEpIKaHUE,
HaIpaBJIeHO Ha (POPMUPOBAHUE Y YHALUXCS LIETIOCTHOTO CUCTEMHOTO MBIIIJIEHUS, KOTOPOE MO3BOJIUT UM
OLIEHUTH C(HOPMHUPOBAHHBIN KPYT MMOCTOSHHBIX HHTEPECOB M OCYIIECTBUTH OCO3HAHHBINA BBIOOD JabHeHIIeH
00pa30BaTeNbHON TPACKTOPUH U MPO(PECCHOHATIBHOTO CAMOOTIPEeNICHUSI.

Leas u 3axauu kypcea. [1aBHas 1enb Kypca — J1aTh yJauuMces 6a3oBoe rpecTaBieHue 00
aHaJIM3€e JaHHBIX U pealin3allii OCHOBHBIX METOJIOB aHaJIM3a JaHHBIX Ha s3blke Python, mo3HakoMuTh €



TEPMUHOJIOTUEN UCKYCCTBEHHOI'O UHTEIJIEKTA U HAYYUTh IPUMEHATh HEKOTOPBIE U3 €r0 METOA0B IS
penieHusl NpakTUYECKHUX 3a1a4.

LeneBas aynuropus Kypca. Yuammecs 7—9 kinaccoB o011eo0pa3oBaTeIbHbIX IIKOJ.

MecTto kypca «VICKyCCTBEHHBIN HHTEUICKT» B YYCOHOM I1aHe. YpokH Kypca «VICKycCTBEHHBIN
MHTEJUIEKT» MOT'YT MPOBOAUTHCS B 7, 8§ 1 9 Kilaccax B KaueCTBE BHEYPOUHOH JAEATEIHHOCTH (BO3MOXKHBIE
dhopmbl: pakyIbTaTHB, KPYXKOK U IIpoUee).

IleHHOCTHDBIE OPHEHTHPBHI COAEPKAHUSA M PeATU3AUMU NPOTPAMMBI

ConeprkaHue IporpaMMbl HOCUT MEXIMCIUITMHAPHBIN XapakTep. EcrecTtBeHHBIM 00pazom
BBIIVIAAWUT €ro BO3MOKHAaA UHTCTpalva ¢ JUCHUITIIMHAMU HpeﬂMeTHOfI obactn «Maremaruka u
uHpOopMaTHKa». Pa3BUTHE TOrMYECKOT0 U aITOPUTMUYECKOTO MBIIIUICHHS, OCYIIECTBIISIEMOE Ha YPOKaX I10
STHM AMCUUIUIMHAM, CIIYKUT 3a7a4ye (popMupoBaHus HEOOXOAMMOI OCHOBBI, HA KOTOPOH B albHEHIIEM
OyIleT OCYyIIECTBIICH MEePEX0 K MAIIMHHOMY O0YYEHHIO Ha CTYIICHH CPEIHEro 00IIero oopa3oBaHus.

qepe3 HCIIOJIb30BAHUC PA3JIMYHBIX JATACCTOB U aHAJIN3 JaHHBIX CUHTC3UPYIOTCA 3HAHWUA U YMCHUA
y4aImxcs, NoJdy4eHHbIE UMM Ha ypoKax reorpaduu, GU3NKH, ONOJIOTHH U APYTHX.

HeoTbemiemoii 4acThio MPOrpaMMBbl SBIISETCS pealin3alus MPOSKTHOTO METoja 00ydeHusI.
[Tporpammoii mpeaycCMOTPEHO BBIMIOJIHEHHE TAKUX MPOEKTOB Kak «CTaTHCTHYECKUI METO]] aHAIIN3a
JaHHBIX», «Pazmmunbie BapHaHTBI IPOTrpaMMUPOBAHUA HUKINYCCKOI'O aJirOpUTMa, «Haugamna
nporpammupoBanus Ha Pythony. [IpoekTsl o cBOEH TUIaKTHYECKOH CYIIHOCTH HaIleJICHbI Ha
(dbopmMHpOBaHKE CIIOCOOHOCTEH, TTO3BOJISIFOIINX YPPEKTHBHO ACHCTBOBAThH B peabHON )KU3HEHHON
curyauuu. OGnajgast UMH, ydaluecs MOT'YT aJallTUPOBATHCS K U3MEHSIOLIMMCS YCIOBUSM,
OpPUEHTUPOBATHCS B pa3HOOOPA3HBIX CUTYalUsAX, paboTaTh B KOMaH/IE.

[Tpu pabote Hag MPOEKTOM MOSBISETCS UCKIIOYUTENFHASI BO3SMOKHOCTh (POPMHUPOBAHUS Y YUAIIUXCS
KOMITETEHTHOCTH pa3pemIeHust po0ieM (IIOCKOJIBKY 00s3aTEIbHBIM YCIOBHEM peai3allii METOAA
IPOEKTOB B IIKOJIE SIBJISICTCS PEILICHHUE YYaIIUMCs COOCTBEHHBIX MPOOJIEM CPEACTBAMHU IPOEKTA), a TAKKE
OCBOCHHE CIIOCOOOB AEATEIBHOCTH, COCTABIISIONINX KOMMYHUKATUBHYIO U HH(POPMALIMOHHYIO
KOMITETEHTHOCTH.

IInanupyemsle pe3yJbTaThl 0CBOCHHS Y41eOHOro Kypca

®I'OC ycraHaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIMMHCS OCHOBHOM
oOpa3oBaTebHOM  TPOrpaMMbl  CpeAHEro  oOmero  o0pa3oBaHHS:  JIMYHOCTHBIM  pe3yJibTaram;
MeTamnpeIMETHBIM pe3yabTaTaM ; IPEAMETHBIM Pe3yJbTaTaM.
JINYHOCTHBIE Pe3yJIbTAThI

Tpe6osanue ®IOC! Yem gocTuraercs

JIMYHOCTHBIE Pe3yIbTaThl, 00ECIEUNBAIOIINE aJaIITALIUIO
00y4aroIerocs: K U3MEHsIOIUMCSI YCIIOBHUSM COLIMANBHOM 1

MIPUPOAHON CpeNIbl: Paznenst

YMEHHUE Pacno3HaBaTh KOHKPETHBIEC IPUMEPHI TOHATHUSA 110 «BBeneHne B UCKYyCCTBEHHBII
XapaKkTEepHBIM MPU3HAKAM, BBITIOJHSTH ONEpaIliy B WHTEJUICKTY,

COOTBETCTBUU C ONPEIACICHUEM U MPOCTEUITUMU CBONCTBAMHU «OCHOBBI TPOrpaMMHUPOBAHUs Ha
MOHSTHUS, KOHKPETU3UPOBATH MOHIATHE PUMEPAMHU, Pythony,

HCIIOJIb30BAaTh MOHSATUE U €r0 CBOMCTBA MPH PELLICHUHU 33/1a4, @ | «AHAJU3 TaHHBIX B JIEKTPOHHBIX
TaK)ke OMEepPUPOBATh TEPMUHAMH U MPEICTABICHUSIMH B TabInmax».

o0ractu KOHICTIITUH YCTOIZQHBOTO Pa3BUTHUA

HeHHOCTI/I HAayY4YHOI'O ITIO3HAHMUA:
OBJIaJIcHHE€ OCHOBHBIMU HaBBIKAMH HCCJIEI0BATEIbCKOM Paznensr «AHanu3 JaHHBIX B
ACATCIIBHOCTH, YCTAHOBKA Ha OCMBICJIICHHUE OIIbITA, SJICKTPOHHBIX Ta6n1/1uax».

Ha6J'IIDI[eHPII>i, TIOCTYIIKOB U CTPEMJICHHUC COBCPIICHCTBOBATDH




MyTH JOCTUKCHUS HHIUBUyaTbHOTO U KOJIEKTUBHOTO
OyraromoTyamst

MertanpeameTHble pe3yJibTaThl

TpedoBanne ®PI'OC

Yem gocTuraercs

YMeHre caMOCTOSITEIEHO IIaHUPOBATDh IMIYTH JOCTUKCHHUA
1IeJIH, B TOM YHCIIE albTePHATHBHBIC, OCO3HAHHO BBIOMPATh
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
II03HABATEJIbHBIX 3a/1a4.

HpOCKTHBIe 3aJaHusA

YMeHue o1eHUuBaTh MPABUIBLHOCTH BBHITIOTHEHUS Y4eOHOU
3a7iau, COOCTBEHHbIE BOZMOKHOCTH €€ PELICHHUS.

Paznensl «AHann3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIIAX»,
«AHanu3 naHHbIX Ha Pythony

YMeHue onpenessaTh MOHATHS, CO3/IaBaTh 000OIICHMSI,
yCTaHaBIIMBATh aHAJIOTUHU, KIIACCU(PUIIMPOBATh, YCTAHABINBATH
MIPUYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTD JIOTHYECKUE
paccyXIeHus, yMO3aKIIIOUeHUs (MHIYKTUBHBIC, I€TyKTUBHBIC
Y TI0 aHAJIOTMH) U JICJIaTh BHIBOIBI.

Pasnensl «AHann3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIIAX»,
«AHanu3 naHHbIX Ha Pythony

YMeHue CO31aBaThb, IPUMCHATD U Hp606paSOBBIBaTL 3HAaK1 U
CHUMBOJIbI, MOACIIU U CXEMBI AJId PCIICHUA yT-I€6HI)IX )51
IIO3HABaTCJIbHBIX 3a1a4.

Paznenbr «AHanu3 TaHHBIX B
AJIEKTPOHHBIX TAOJIHIIAX Y,
«AHanu3 naHHbpIX Ha Pythony

dopmMupoBaHUE U Pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH
ucnonb3oBanusg UKT (MKT-koMrieTeHInHN).

Pasnensl «AHann3 JaHHBIX B
ANICKTPOHHBIX TaOIUIIAX»,
«AHanu3 naHHbIX Ha Pythony

IIpenmerHbie pe3yJIbTaThI

TpedoBanne PI'OC

Yem gocTuraercs

®opmupoBaHue HHPOPMAITMOHHOMN U aIrOpUTMUYECKON
KYJIBTYpBbl, JOPMHUPOBAaHUE MPE/ICTABICHUS O KOMITBIOTEPE KaK

YHHUBEpPCAJIbHOM YCTpOCTBE 00pabOTKH HH(OpPMALIUY, PAa3BUTHE

OCHOBHBIX HAaBbIKOB U YMEHUH UCIOJIb30BAaHUSI KOMITBIOTEPHBIX
YCTPOMCTB.

Pa3nensl

«OCHOBBI TPOrpaMMHUPOBAHUs Ha
Python»

«AHanu3 naHHbIX Ha Pythony»

dopmupoBaHUe MPeICTaBICHHUS 00 OCHOBHBIX H3y4aeMbIX
MOHATHUSIX (MHPOpMAIIHS, aJITOPUTM, MOJIENb) U UX CBOMCTBaX.

Pasnensl «AHann3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIIAX»,
«OCHOBBI IPOTPAMMHUPOBAHUS HA
Python»

«AHanu3 gaHHbIX Ha Pythony,

Pythony

Pa3BuTHe anropuTMUYECKOTO MBIIIIEHUS, HEOOXOAUMOTO st
poeCCHOHATILHOM 1eATENFHOCTH B COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUN COCTABUTH U 3alUCATh AITOPUTM ISt
KOHKPETHOT'O UCTIOJIHUTENs; OPMHUpPOBAHUE 3HAHUN 00

Pasnensl «AHann3 JaHHBIX B
ANIEKTPOHHBIX TAOIHIIAX,
«AHanm3 gaHHBIX Ha Pythony,
«OCHOBBI MAIIIMHHOT'O O0OYUEHUS»

«BBenenue B MammmHHOE 00y4YeHHUE HA




AITOPUTMUYECKUX KOHCTPYKIUSX, TOTUUECKUX 3HAUCHUSAX U
oTepalusx; 3HaKOMCTBO C OJTHUM M3 SI3BIKOB MPOTPAMMUPOBAHUS
Y OCHOBHBIMH QJITOPUTMUYECKUMH CTPYKTYPAMHU — JTMHEHHOM,
YCJIOBHOW U IIMKIIMYECKOM.

Pasnensr «OCHOBBI
nporpaMMupoBanus Ha Pythony,
«AHaNM3 JaHHBIX B AJICKTPOHHBIX
Ta0IUIIAX Y,

«AHanu3 naHHbIX Ha Pythony,
«BBeeHre B MallIMHHOE O0y4YeHUE Ha
Python»

dopmupoBaHue yMeHU# popManu3aliy U CTPYKTypUPOBAHUS
uHpOpMaLNY, YMEHUS BEIOUPATH CIIOCO0 MPEICTaBICHHS JaHHbBIX
B COOTBETCTBUU C IMOCTABJICHHOM 3a1aueil (TabJInLbI, CXEMBI,
rpaduKy, TMarpaMMBbl) C UCIIOJIB30BAHUEM COOTBETCTBYIOIINX
MIPOrPaMMHBIX CPECTB 00PaOOTKU JaHHBIX

®opmMupoBaHNE HABBIKOB U YMEHHI O€3011aCHOTO U
11€J1eC000pa3HOro NOBEJEHUS IIPU PabOTEe ¢ KOMIIBIOTEPHBIMU
IporpaMMamu u B cetd IHTepHeT, yMeHus co0IoaaTh HOPMbI
MHGOPMALMOHHOM 3TUKH U IIpaBa

Pa3znen «BBeneHne B HCKyCCTBEHHBIN
UHTEJUIEKT»

Y4ebHO-TEeMaTHYECKHIi TIJIaH
B sTOM pasznene npuBOAMTCS BapUaHT INIAHUPOBAHUS 3aHATUI, pACCUMTAHHBIA HA MUHUMAJIbHBIN
yueOHbId TiaH. [IpencTaBien nepeueHs IaHUPYEMBIX PE3yIbTATOB OCBOCHUS IIPOTPAMMBI JIJ1s1 6a30BOTO
BapHaHTa y4eOHOTo IJIaHNPOBaHUs. Pa3imune 6a30BOT0 YPOBHSI OT YIUIYOJIEHHOTO Kypca MPOSIBIISICTCS B
CTETEeHHU TITyOUHBI U KaueCTBa OCBOCHUS TEOPETHUECKOT0 MaTepraa U MOMy4YeHHBIX MPaKTHUECKUX
HaBBIKOB.

TemaTn4yeckoe NJIaHNPOBaHHeE C ONpe/ie/ieHHEeM OCHOBHBIX BU/I0B Y4eOHOM /1eATeIbHOCTH
«McKyCCTBEHHBI MHTEJIEKT)

HaumeHnos Kpartkoe Bujbl yueOHOM qeATeJIbHOCTH
aHHe TeMblI coJep:KaHue
1. Beenenune 8 UM u MO
1.1 BBenenue B | [Iporno3upoBanu | Anarumuyeckas: IOUCK OTBETOB HA BOIIPOCHI yUUTEIS,
MallMHHOEe | €, aHAJIN3, CaMOCTOSITENIbHBIN MOUCK MH(POPMAIIUU IPU PELLICHUN
odyuyenue | oOydeHwue, MOCTABJIEHHBIX 3a/1a4.
JTaHHBIE, Kommynurxayuonnas: xomannas pabota, OTBEThI Ha
IIPU3HAKH, BOIIPOCHI YUUTENS, UTPOBas MPAKTHKA.
AJITOPUTM, IIpakxmuueckas: ydactue B Urpe, pabora ¢ UrpoOBbIM
UCKYCCTBEHHBIN | TPEHAXKEPOM.
WHTEJUICKT, Pegrexcusnas: peduexcus METOIOM «6 M
MalIMHHOE
o0yueHue
2.
AHAJIM3 JaHHBIX B JJIEKTPOHHBIX TA0JIHIAX
2.1 Hayka o Hayxka o nanssIx, | Anarumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTENS,
JTAHHBIX. npodeccuu B CaMOCTOSITENIbHBIN MOUCK HHGOPMAIIUU IPU PELLICHUN
bonpmne 00J1aCTH HayKH O | MOCTABJICHHBIX 3ajay.
JTaHHbIE JaHHBIX, TaHHbIe | KommyHuxayuonuas: yqactue BO GpOHTAIBHOM
u Oonplive 00CYX/IeHUH, OTBETHI HA BOIIPOCH! YUUTEIIS.
JIaHHble, MeToAbl | [Ipakmuueckas: pelieHre IpeiaraeMbIX 3aJaHuii
paboThI ¢ cpeactBamu Excel.
JAHHBIMU Pegpnexcusnas:




OGCy)KIIeHI/IC KOHTPOJIbHBIX BOIIPOCOB U MMOABCACHUC
HUTOT'OB BBIIIOJIHEHUA IMTPAKTUYCCKOI'O 3alaHUA

2.2 Onucarens | TabnuuHbIe AHnanumuyeckas: IOUCK OTBETOB HA BOIIPOCHI yUUTEII,
Hasi JTaHHbIE, METOAbl | CAMOCTOSITENIbHBIN MOUCK HH(OPMALIUY TTPU PEILICHUN
CTaTUCTHKA. | pabOTHI € MOCTABJICHHBIX 3a/1a4.

Tabnuunble | TaOIUYHBIMU Kommynurxayuonnas: yaactie Bo GpoHTaIbLHOM
TaHHBIC JTAHHBIMU, 00CYXJIeHUH, OTBETHI HA BOIIPOCHI YUUTEJIS.
0a3oBbIe Ipaxmuueckas: penieHne npeaaraeMblx 3aJaHHi.
WHCTPYMEHTBI Peghnexcusnas:
TaOJIMYHOTO 00CyKJIeHE KOHTPOJIBHBIX BOIPOCOB U MOJIBEJICHHE
npoieccopa UTOTOB BBITOJIHEHHS TPAKTUYECKOTO 3aaHuUs
Excel, coop u
oOorauieHue
JTAHHBIX

2.3 OO6pabotka | cratuctuueckue | Ararumuueckas: MOUCK OTBETOB HA BOIIPOCHI yUUTENS,
TAHHBIX MoKa3aTe, CaMOCTOSITeIILHBIN MOUCK HHPOPMAITUH TIPU PEIICHUN
CpeICTBaMU | Mephbl MOCTaBIICHHBIX 3a71a4.

AJIEKTPOHHO | HEHTPAIBbHON Kommynukayuonnas: yaactue Bo GpOHTAIIEHOM

i TaONMuUIBl | TEHOCHINH, 00CYXJIEHIH, OTBETHI HA BOIIPOCHI YUUTEJIS.
BCTPOCHHBIC Ilpakxmuyeckas: penieHne MpeaiaraeMbIX 3a1aHUH
byHKIIUN cpenctBamu Excel.
=CYET(), Pecghnexcusnasi:
=CYMMY(), 00CyKJIeHHE KOHTPOJIBHBIX BOPOCOB U MOJIBEJICHHE
=CP3HAY(), HTOTOB BBIITOJIHEHUS IPAKTUYECKOTO 3a1aHH
=MAKC(),
=MH(),
~MOJIA(),
=MEJIMAHA()

2.4 Oo6pabotka | IlepBuuHbIii Ananumuyeckas: IOUCK OTBETOB HA BOIPOCHI yUUTEIIS,
TaHHBIX. aHAJIN3 JIAHHBIX, | CAMOCTOSITSIIBHBIN MONCK MH()OPMAIIMU TIPH PEIICHUN
[TepBuuHsIil | 5Tanel paboOTHI C | MOCTaBICHHBIX 3a]1a4.
aHamn3 JTAaHHBIMH, Kommynukayuonnas: yaactue B0 GpOHTATEHOM

BCTPOCHHBIE 00CY>KJIEHIH, OTBETHI HA BOIIPOCHI YUUTEJIS.
byHKIIH Ilpakxmuueckas: penieHne MpeaiaraeMbIX 3a1aHUH
=CUYETECJIN(), |cpencrsamu Excel.

=CUETECJIUM | Peghnexcuenas:

HJ(), 00CyX/IeHUEe KOHTPOJIHBIX BOIIPOCOB U MO/IBEJICHHUE
=CP3HAUYECJIN | uTOTOB BBIMOJTHEHUS TPAKTUYECKOTO 3aTaHHS

0.

=CP3HAYECJI1

MH(),

=CYMMECIJIN()

=CYMMECJIN

MH()

2.5 Busyanuza | Busyanuzanus Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTEII,
st JAaHHBIX, CaMOCTOSITEIILHBIN ITOUCK WH(POPMAITUH TIPU PEIICHUN
TAHHBIX BU3YaIbHBIN MOCTABIIEHHBIX 3a71a4.

aHau3 JaHHBIX, | KommyHnukayuonnas: yqactue BoO GpOHTAILHOM
rpadukmu, 00CYKJIEHIH, OTBETHI HA BOIIPOCHI YUHUTEJIS.

JIAarpaMMbl,




THCTOTPAMMBI,
KOHCTPYKTOP IS
paboThI ¢
JarpaMMamMH U
ux

IIpakmuueckas: pelieHUe TpeIaraeMbIX 3aIaHuil
cpenctBamu Excel.

Peghnexcusnas:

00CyXIeHHEe KOHTPOJIBHBIX BOIIPOCOB ¥ MO/BEICHHE
UTOTOB BBITOJIHCHUS IPAKTUYECKOTO 33/ 1aHUSL.

dopmatupoBaHue
2.6 Cratuctuue | Cratuctudeckuil | Anarumuueckas: MOMCK OTBETOB Ha BOIIPOCHI YUUTEI,
CKUI aHaJu3 JaHHBIX, | caMOCTOSITEIbHBIN MOMCK HH(OPMALMK [IPU PELIEHUN
aHaJIn3 BU3YaIU3aLus MOCTABJICHHBIX 3a/1a4.
JAHHBIX. JTAaHHBIX C Kommynukayuonnas: yuactue Bo (PpOHTaILHOM
Koppensu | momorpro 00CYXJIeHUH, OTBETHI HA BOIIPOCHI YUUTEIIS.
OHHBIH JarpaMmbl IIpakmuyeckaa: pelieHUEe IpeasiaraéMblxX 3alaHUH
aHaJIn3 pa3bpoca u cpeacrtBamu Excel.
pacuera Pegnexcusnas:
Kod(puImeHTa 00CyKJIeHIEe KOHTPOJIBHBIX BOMIPOCOB U TIOJIBEICHHE
KOppeJsALuH, UTOIOB BBINOJIHEHHSI TPAKTUYECKOTO 3aaHUs
K03 punreHT
KOppesuu
[Tupcona
2.7 Crartuctuue | [loctpoenue Ananumuyeckas: IOUCK OTBETOB HA BOIPOCHI YUUTEIS,
CKUH MaTeMaTHYeCKOM | caMoCTOSITeNbHbIN MOMCK HH(OPMAIMK [TPU PELIEHUN
aHaJIn3 MOJIENH IIOCTABJIEHHBIX 3aj[ay.
JTAHHBIX. JTUHEHHOU Kommynukayuonnas: yaactue Bo (PpOHTaILHOM
Jluneinblit | (mapHOM) 00CYKJIEeHIH, OTBETHI HA BOIIPOCHI YUUTEJIS.
PErpeccuoH | 3aBUCUMOCTH U IIpakmuyeckasa: pelieHUe NpeasiaraéMbIxX 3alaHUH
HBIN aHaN3 | ee cpeactBamu Excel.
uHTepnperauus | Pegnexcusnas:
00CyXJIeHHE€ KOHTPOJIbHBIX BOIIPOCOB U MOJBEACHHE
UTOIOB BBINOJIHEHHS TPAKTUYECKOI0 3aaHUs
2.8 [Ipoekt [Tonsitust paznena | Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTENS,
«Cratuctu | «AHaNM3 JaHHBIX | CAaMOCTOSITEIbHBIN MOMCK HH(OPMAIMH [TPU PELLICHUN
YeCKHUI B DJIEKTPOHHBIX MTOCTABJIEHHBIX 3a7au.
METO TabIUIax» Kommynukayuonnas: yaactue Bo (PpOHTaTIEHOM
aHaIM3a 00CYXJIEHUH, OTBETHI HA BOITPOCHI YUHUTEIISL.
JAHHBIX» Ilpakmuyeckaa: penieHne NpeasiaraéMbIxX 3a1aHUH
cpenctBamu Excel.
Pecghnexcusnas:
00CyXJIeHHEe KOHTPOJIbHBIX BOIPOCOB U MOJIBEJICHHE
UTOTOB BBIMOJIHEHHS TPAKTUYECKOTO 3aaHus
3.
OcHOBBI A3bIKa NporpammupoBanusi Python
3.1 Anroputmsl | UcnionauTens, Ananumuyeckas: TOUCK OTBETOB Ha BOMPOCHI yUUTES,
u QITOPUTM. CaMOCTOSITENTbHBIN TOMCK MHPOPMALIUH NP PEILICHUH
ucnonuute | CrocoObl 3amMcH | MOCTaBIEHHBIX 3a]1a4.
. AJITOPUTMOB: Kommynukayuonnas: pabota ¢ UTPOBBIM TPEHAKEPOM.
CrniocoOsl CJIIOBECHBIH, Ilpakmuueckas: OTBETBI Ha BOIIPOCHI, PEILICHUE
3arucu MOCTPOYHBIH, MpeJularaeéMbIX 3a/1aHUH Ha S3bIKE IPOrPaMMHUPOBAHUS
anroputMo | OI0K-cxema, Python.
B nporpaMma. Peghnexcusnaa: 3anonnenue aucra peekcun
JInHelHbIH,

Pa3BETBIIIOLINIC




1 1 HUKJINYECKUU
aJITOPUTMBI.

3.2 OO6mme Hcropus si3pika | AHanumuueckas: TIOMCK OTBETOB HAa BOIPOCHI YUUTEIIS,
cBenenus o | Python, CaMOCTOSITEIIbHBIN TIOMCK MHPOPMAIIUH TIPH PEILICHUH
SI3BIKE KOMITWJIMPYEMBIE | TIOCTABICHHBIX 3a/1a4.
nporpaMMu | u KommyHnurkayuonnas: pabora B KOMaHaax U (HITH)
pOoBaHUs WHTEPIPETHPYEM | MHAUBHIYATBHO.

Python BIC SI3BIKH, Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
JIOCTOMHCTBA U MpearaeMbiX 3aJaHUi Ha S3bIKE TPOrPAMMHUPOBAHUS
HEIOCTATKHU Python.

Python. Peghnexcusnan: 3anonnenue aucra pedrekcun
[TonsiTue
JTAHHBIX, TUIIBI
JTAHHBIX: TIeIIbIC,
BCIIICCTBCHHBIC H
CTPOKOBEIE.
ITonsaTue
IIEPEMEHHOM,
pa3HUIIA MEXKTY
MIEPEMEHHOM U
KOHCTaHTOM.

3.3 Opranuzan | @ynknus print(), | Ararumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTEIIS,
usl BBOJIA M | TipaBumIIa ee CaMOCTOSITEIIbHBINA TTOUCK MHPOPMAIIUH TP PEILICHUH
BBIBOJIA WCIIOJIb30BaHUS. | TIOCTABJICHHBIX 3a/1a4.

JAHHBIX Omunbku npu Kommynuxayuonnas: pabora B KoMaHAax U (W)
WCIIOJIb30BAaHUU | MHIUBHIYATBHO.
byukuuu print() | /lpakmuueckas: OTBETHI HA BOIPOCHI, PEIICHUE
Tumnb! TaHHBIX: MpeIaraeMbIX 3aJJaHUi Ha S3BIKE TPOTrPAMMHUPOBAHHUS
int, float, str. Python.

[TpuBenenune Peghnexcusnas: 3amnonnenue aucra peiekcuu
THUTIOB C

TTOMOIIIHIO

COOTBETCTBYIOIIU

X QpyHkumi (int(),
float(), str()).
Oynkuus type().
Oneparop
NPHUCBauBaHMUSL.
IIpaBuia
UMECHOBAHHS
HEPEMEHHBIX.
Oyukuus input(),
npaBuia ee
UCTIOTh30BaHUSI.
Heo6xoaumocth
NIPUBEICHUS
LEJIOYUCIICHHBIX
JAHHBIX K THITY
int mocine BBOJA.




3.4 Anroputmu | Tumsl faHHBIX B | AHaiumu4eckas: MOMCK OTBETOB HAa BOIPOCHI YUUTEIs,
qyecKast Python, CaMOCTOSITEITbHBIN TTONCK MHPOPMAIIUH TIPH PEIICHUH
KOHCTPYKIl | apupmeTnyeckre | MOCTaBIEHHBIX 3a]ad.
ust OIIepaTopHI, KommyHnurkayuonnas: pabora B KoMaHaax U (HITH)
«CJIeIOBAaHU | IEHCTBHS C WH/IUBUYAIIBHO.

e» NEPEMEHHBIMH. Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, PEIICHHE
ANropuTM, BUBI | IpeIaraéMbIX 331aHUi Ha S3bIKE IPOTPAMMHUPOBAHUS
AJITOPUTMOB, Python.
0COOEHHOCTH Peghnexcusnan: 3anonnenue aucra pedrekcun
JIMHENHOT O
QITOPHUTMA,
0JI0K-cXema.
biiok-cxema
JIMHENHOT O
ITOPUTMA.

3.5 [Tporpammu | Biiok-cxema Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI YUUTEIIS,
poBaHue JMHEWHOTO CaMOCTOSITENTbHBINA TTOMCK MHPOPMALIUH TIPH PETLICHUH
JUHEUHBIX | alropUTMAa. MOCTABJICHHBIX 3a/1a4.
anroputmo | [IporpammupoBa | Kommynurkayuonnas: pabora B KoMaHaax U (HIIH)

B HUE JIMHEHHBIX WH/IUBUYAIIbHO.

QITOPUTMOB, Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
apudMeTHUECKUe | mpeJIaraéMbIX 3a/laHUi Ha SI3bIKE TPOrPaMMHUPOBAHUS
OIIEePaTophl, Python.

IIEpEMEHHBIE. Peghnexcusnan: 3anonnenue aucra peekcun

3.6 Anroputmu | PasseTBisitonnil | Anarumuueckas: MOUCK OTBETOB Ha BOIIPOCHI YYUTEII,
qyecKast Csl aJITOPUTM, CaMOCTOSITENTbHBINA TTOMCK MHPOPMALIUH TIPH PEILICHUH
KOHCTPYKIl | OJOK-cxema MOCTABJICHHBIX 3a/1a4.
us BETBJICHHUS, Kommynuxayuonnas: pabota B KoMmaHgax v (MJIH)
«BETBJICHUE | OmepaToOpbI WH/IUBUYAJIBHO.

» CpaBHEHWS. Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
VYcnoBHbIE MpearaeMbIX 3aJaHui Ha S3bIKE TPOrPAMMHUPOBAHUS
omeparopsi if, if- | Python.
else, mpaBuia Pegnexcusnas: 3anonnenue aucra pedrekcun
3armcu
YCIIOBHBIX
OTIepaTOpOB.

3.7 [MonHast bnok-cxema Ananumuyeckas: TOUCK OTBETOB HA BOIIPOCHI YUUTETIS,
¢bopma BETBJICHUS. CaMOCTOSITENbHBIN MOUCK HHGOPMAITUU TPU PELICHUN
BeTBieHus | [losHbIiA IOCTABJICHHBIX 3a/a4.

YCIIOBHBIN Kommynuxayuonnaa: pabora B KoMaHaax U (MIIH)
oreparop, WH/IUBUYAIIEHO.

npaBuia 3anucu | [lpakmuueckas: OTBETHI Ha BOIIPOCHI, PEILICHNE
TIOJTHOTO MpeJyIaraeMbIX 3a/IaHUH Ha S3bIKE TPOTPAMMHUPOBAHUS
YCIIOBHOTO Python.

omeparopa. Peghnexcusnas: 3anonaenue mucta pedaeKcun

3.8 [Mporpammu | IIporpamMmmupoBa | Anarumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTEII,
poBaHue HUE JTMHEHHBIX CaMOCTOSITENbHBIN MOUCK HHGOPMAITUU TPU PELICHUN
Pa3BETBISIO | AJITOPUTMOB, MOCTABJICHHBIX 3a/1a4.




UXCA apudmernueckue | Kommynukayuonnasn: pabota B KOMaHIax U (HIIN)
aITOPUTMO | OIlepaTopsl, WHIUBUAYAJIBHO.
B. IIEpEMEHHBIE. Ilpakmuyeckas: OTBETHI HA BOIIPOCHI, pEIICHUE
Y cnoBHbIM MpearaéMbIX 3aJJaHuil Ha S3bIKE TPOrPaMMHUPOBAHUS
orepaTop Python

Peghnexcusnas: 3anonnenue nucta pediaexcun

3.9 [Ipocteie u | Pa3BeTrBisitonnii | Anarumuueckas: MOUCK OTBETOB HA BOIIPOCHI yUUTEII,
COCTaBHbIE | CSI aJITOPUTM, CaMOCTOSITENIbHBIN MOUCK HH(POPMAIIUU IPU PELICHUN
yCIIOBHUS O1oK-cxema MOCTABJICHHBIX 3a/1a4.

BETBJICHUSI. Kommynuxayuonnas: pabora B KoMaHAax U (UIIHN)
Jlornueckue WHIBUIYAIBHO.

oTepaTopkl, IIpaxmuueckas: OTBETHI Ha BOPOCHI, PEIICHHUE
COCTaBHbBIC MpearaeMbIX 3aJJaHUi Ha S3bIKE TPOrPAMMHUPOBAHUS
YCIIOBHSL. Python.

YcoBHbIH Peghnexcusnan: 3anonnenue aucra pedekcun
orepaTop.

3.10 Anroputmu | Oneparop while | Anarumuueckas: mOUCK OTBETOB Ha BOIPOCHI YUHUTEIIS,
qyecKast B Python, CaMOCTOSITEIILHBIN TOUCK HH(POPMAITUH TIPU PEIICHUN
KOHCTPYKIl | CHHTaKcuc MOCTABIICHHBIX 3a71ay.
us onepatopa while. | Kommynuxayuonnas: pabora B KOMaHIax U (I )
«TOBTOpPEH WHIUBUAYAIIBHO.
ue. Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
[IporpamMmu MpearaeMbIX 3aJJaHuil Ha S3bIKE MPOTrPAMMUPOBAHHUS
poBaHue Python.

IIUKIIOB C Pedghnexcusnasn: 3anonnenue nucta pediaexkcun
3aJIaHHBIM

yCIIOBUEM

MIPOIOJDKEH

usi paboThl

3.11 [Tporpammu | Onepatop for B AHnanumuyeckas: IOUCK OTBETOB HA BOMIPOCHI yUUTEII,
poBaHue Python, ¢pyHKIINS | caMOCTOATENBHBIN MOUCK HHPOPMAITUH NPU PEIICHUH
ITUKJIOB C range(), MOCTABJICHHBIX 3a/1a4.
3aJaHHBIM CUHTAaKCHUC Kommynuxayuonnas: pabora B KoMaHAax U (W)
YHUCIIOM ¢yskuu range(). | UHIUBUIYATbHO.

MTOBTOPEHU Ilpaxmuueckas: OTBETHI HA BOTIPOCHI, pEIICHHE

i MpeIaraeMbIX 3aJJaHUi Ha S3BIKE TPOTPAMMHUPOBAHHUS
Python.
Peghnexcuenas: 3anonnenue nucra pedaexkcuu

3.12 [Ipoekt [Muknuyeckuii Ananumuyeckas: TIOUCK PeLIEHUs! TOCTaBJICHHON
«Pa3nuuHel | anropuTMm, 3aJlauH.

e BapuaHTel | anroput™m while, | Kommynuxkayuonnas: pabota B KoMaHaax u (Wim)
nporpamMmu | anroputwm for, WHUBUIYAIBHO.

pOoBaHUs npaBuia 3anucu | [lpakmuueckas: penieHue MPOSKTHOM 3aauu.
[UKIUYECK | IUKIMYecKux Peghnexcusnas: 3anonnenue aucra pedIiekcuu.
oro AITOPUTMOB B

anroput™a» | Python.

3.13 [Ipoekt Tuns! JaHHBIX, Ananumuyeckas: B Ipoliecce CUCTEMaTU3aI[M 3HAHUH.
«Hauama nepeMeHHBIE, Kommynukayuonnas: npu pabote B KOMaH/1aX.




nporpaMMu | GyHKIHUH, Ipaxmuueckas: B paboTe MO CO3AaHUIO BU3yaTbHOM
pPOBaHUS MaTeMaTHYeCKue | KapThl 3HaHUU. Peghiexcugnas: 3am0THEHHUE JIUCTA
Y JIOTUYECKUE peduexcun

OIIepaTopHI,
BUJIbI
QITOPUTMOB,
YCJIOBHBIN
oreparop,
onepatop for,
omneparop while.

Pa3nes 1. BBenenue B mcKyccTBeHHbIH HHTE/IEKT (1 1)
VYuyamuecs 10JKHBI 3HATh MOHATHE HH()OPMAINH, Pa3IHUne MEXAY MOHATHAMHU «MH(POpMALN»,

«IaHHBIC)).

VYyamuecs 107KHBI yMETD:

MIPUBOJIUTH PUMEPHl HHPOPMAITMOHHBIX MTPOLIECCOB B MPUPOJIE, OOIIECTBE, TEXHUUYECKUX CHCTEMAX;
CTPYKTYpUPOBATh HH(OPMALIMIO, BBIIEISATH OCHOBHBIE IOHSTHS U B3aUMOCBS3H MEXIY HUMHU.
Paznen 2. AHajau3 TaHHBIX B 3JIEKTPOHHBIX Tadaunax (8 4.)

VYyamuecs A0JKHbBI 3HATh:

BO3MOYXHOCTH JIEKTPOHHBIX TaOIUIL ISl XpaHEHUs, aHAIIM3a U IPEJICTABICHUS JaHHBIX;

VYyamuecs 107KHBI yMETB:

BBOJUTH U PEAAKTHUPOBATH JAHHBIC B AJIEKTPOHHBIX TaOIHIIAX;

BBITIOJIHATH BBIYMCIIEHUS C TOMOIIbIO 3JIEKTPOHHBIX Ta0JIMIL; IPEICTABIATH JaHHBIE B BUJIE IMarpaMM
1 TpaduKOB.

Pa3nea 3. OcHoBbl nporpammupoBanus Ha Python (12 u.)

VYyamuecs 1071KHbI 3HATD:

MOHSTHSI «AITOPUTM», «HCIIOIHUTENbY, «CUCTEMA KOMaH 1 UCIIOJIHUTEIIS;

OCHOBHBIE aJITOPUTMUYECKUE CTPYKTYPBI: CI€IOBaHUE, BETBICHUE, LIUKIL;

peain3aluio OCHOBHBIX aJITOPUTMUUYECKUX CTPYKTYP B BBIOPAHHOM SI3bIKE POTPaMMHUPOBAHUSI.
VYyamuecs 1071KHbI yMETh:

COCTaBJISITh AJITOPUTMBI JUISI PELIEHUS MPOCTHIX 3aJa4 B CIOBECHON (QopMme, Ha aJrOpUTMHUYECKOM
SI3bIKE U Ha BEIOPAHHOM SI3bIKE TIPOTPAMMUPOBAHUS;

BBITIOJIHATH TPACCUPOBKY JITOPUTMA;

IIPOrpaMMHUPOBATh HECIIOXKHBIE JIMHEHHBIEC, Pa3BETBIIOIIMECS M LUKINYECKHE AITOPUTMBbI Ha
BBIOPAHHOM SI3BIKE NTPOTPAMMHUPOBAHMSL.

Coaepixanue Kypca

B aTom paznene conepkutcsa TeMaTHUECKOE MIIAHUPOBAHKE U TIEPEUYEHb IJIAaHUPYEMbIX PE3yJIbTaTOB

OCBOCHHA ITPOTrpaMMbI (I/ITOFOB HU3YUCHUS OTACIIBbHBIX TCM).

Ha YCMOTPCHHUEC YUYUTETA KOJIMYECTBO YaCOB, OTBCACHHBIX HA OCBOCHUEC OTACIIbHBIX TEM U

MIPOBEJICHUE MMPOESKTHBIX 3aHATHI, MOKET OBITh YBETUUYECHO B 3aBUCHMOCTH OT BO3MOXHOCTEH M HHTEPECOB
00yJaronmxcs.

Paznuuue 6azoBoro YPOBHA OT yrny6neHHor0 Kypca npoABJISICTCS B CTCIICHU FHY6I/IHH n Ka4yCCTBa

OCBOCHHA TCOPETUUICCKOro MaTepuaja v MOJYYCHHBIX MMPAKTUYCCKUX HABBIKOB.



TemaTnyeckoe IAHMPOBaAHUE

MuHMMAJIbHBIH BADHAHT y4e0HOIO0 IUIaHA

Ne Tema KoanyecTBo
4yacos
BBenenne B MCKYCCTBEHHBIN HHTEJIEKT
1 | BBeneHue B UCKYCCTBEHHBIM HHTEIIEKT 1
Hroro no paszgeny 1
AHaJIM3 JaHHBIX B )JIEKTPOHHBIX Ta0IHIax
2 | Hayka o nannsix. bonbme nannsie 1
3 | OnucarenpHasa cTaTUCTUKA. TaOJIMUHbBIE JaHHBIE 1
4 | O6paboTKa TaHHBIX CPEICTBAMH IEKTPOHHOMN TaOIHIIBI 1
5 | O6pabotka nanusix. [lepBuuHblil ananms3 1
6 | Busyanuzauusi 1aHHBIX 1
7 | Cratuctuueckuil aHanu3 1aHHbIX. KoppensaunoHHbIi aHAIN3 1
8 | Crarucruueckuii aHanu3 TaHHBIX. JIMHEHHBIN perpecCHOHHBINA aHATIN3 1
9 | IIpoekt «CTaTHCTUYECKUI METOJ] aHATTN3a JAHHBIX) 1
Hroro no pazneny 8
OcHoBbl nporpammupoBanns Ha Python
10 | Anroputmsl 1 ucnoaauTeNU. CIOCOOBI 3aITUCH AITOPUTMOB 1
11 | O6uue cBeneHus o A3bIKe nporpaMmmupoBanus Python 1
12 | Opranu3amus BBO/Ia U BbIBOJIA IAHHBIX 1
13 | AnroputMudeckasi KOHCTPYKIIHSI «CIIEIOBAHHE) 1
14 | IlporpammupoBaHu€e JIMHEHHBIX AJITOPUTMOB 1
15 | AnropuTmMuueckast KOHCTPYKLIHS «BETBICHUE» 1
16 | [lomuas Gpopma BeTBICHUS 1
17 | IlporpammupoBaHue pa3BETBIISIIOIIMXCS AITOPUTMOB. Y CIIOBHBIIM oneparop 1
18 | [IpocTrie 1 cocTaBHBIC YCIOBUS 1
19 | AnroputmMuueckast KOHCTPYKIMS «TTOBTOpeHue». [IporpammupoBanue 1
LIUKJIOB C 3a/IaHHBIM YCIIOBUEM MPOJIOJKEHUS pPaOOThHI
20 | IIporpaMmmMupoBaHUe IIUKIOB C 33JaHHBIM YHCIIOM ITOBTOPEHUH 1
21 | IIpoekT «Pa3nuuHble BapMaHThl IPOrPaMMUPOBAHUS LIUKIMYECKOTO 1
AITOpUTMa
22 | Ilpoext «Hauana nporpammupoBanus Ha Python» 1
HToro mo pazneny 13
uToro 21

Oprasn3anmoHHO-NearornYecKne yCcJ0BUsl peaau3alun Kypca

Jlnst peasinzaliui Kypca Ha OCHOBE MPOTrPaMMBbl HEOOXO0AUMO HAIWYHE CIEAYIOIIMX KOMIIOHEHTOB:
® KOMIIbIOTEpHOE pabouee MECTO yuuTels, nokitoueHHoe k cetu Murepuer (Wi-Fi wiu no kabento),
® TPOEKIMOHHOE O0OpYIOBaHHE WJIM HMHTEPAKTHBHAs JOCKAa C BO3MOXKHOCTHIO JIEMOHCTpPALIUH
MIPE3CHTALN;



® KOMIBIOTEPbl WM HOYTOYKH, PACIIOJIOKCHHBIE B KOMIIBIOTEPHOM KJIAcCe, TJE KaXKAbI yYEHHK
paboTaer ¢ yCTpOHCTBOM JIMO0 WHIUBUIYAIbHO, JIMOO B Tapax;

® KOMIBIOTEPHl WJIM HOYTOYKH KaK yd4alluxXcs, TaK M YYUTEIs JIOJKHBI ObITh Ha ONEPAI[HOHHBIX
cucteMax Windows/MacOS;

® THUIIOBOE IPOrpaMMHOE obecreueHue, MpUMEHseMoe O001e0o0pa30BaTeIbHBIMUA OpraHU3alUsIMHU,
BKJTIOYAst TpOrpamMmy JUIsl paboThI ¢ AIIeKTpOoHHBIMU Tabmuiiamu MS Excel;

e uHTerpupoBaHHas cpena paspadotku (IDE) ans s3p1ka nmporpammupoBanus Python;

e Jupyter Notebooks — cpena pa3paboTku, ais 3amycka (aiigoB u3 marepuaioB YMK ¢ kommbroTepa
WM U3 00JIAYHOTO XPAaHWIIHIIA.

Texuunueckue TpedoBanus K 1O

1K wm HOyTOYK Ha 6aze OC Windows, MacOS

Cucremnsie TpeboBanuss Windows Cuctemnsie TpeboBanust MacOS

e OrnepanuoHHasi cucTeMa e Omnepanuonnas cucrema MacOS X 10.10 wiu Bbiie
Windows 7 unu Bbliie e [Ipoueccop Intel® Core Duo nnu aHaIOTUYHBIN €

e [Iporeccop Intel® Core Duo yactotoi 1,5 I'T'y unu Beie
WM aHaJOTHYHBIN ¢ yactoToii  |® 1,5 I'b omepaTtuBHoii mamstu - [Ipoueccop Intel® Core
1,5 I'T'11 mm BeIIIE Duo minm ananoru4nsiii ¢ vactorout 1,5 I'T'1t viu BeIie

e 2/4T'b onepaTuBHOI MamMsATH e 1,5I'b onepaTtuBHOI mamaTu
JUISL CUCTEM T0]] YIIPaBJIEHUEM
32/64-outHoit Windows

e Pazpemenne skpana 1024x768 wiu Oosblie

e Hanuuue MHTEpHET-COEAMHEHUS

e Heo0xoauMo HUCII0NIb30BaTh aKTyallbHbIE BEPCUU OJTHOTO U3 cleayronmx Opaysepos: Edge,
Chrome, Safari, Firefox, Opera

dopmbI aTTECTANNH

Bce pa3nensl npeanonararoT BHITOTHEHUE U 3aUIUTY MPOEKTOB. [ IpOEKTHI 110 CBOEH 1HIaKTHYECKOM
CYIIIHOCTH HaIleJIeHbl Ha (POPMHUPOBAHHE CIIOCOOHOCTEMH, TTO3BOJISAIOMUX IP(HEKTUBHO JACHCTBOBATH B
peanbHO )KU3HeHHOH cutyaruu. O0nagas UMH, y4aliecss MOTYT aIallTUPOBATHCS K U3MEHSIOIIMMCS
YCIIOBUSIM, OPUEHTHPOBATHCS B pa3HOOOPA3HbIX CUTYyalUsAX, paboTaTh B KOMaH/IE.

[Tpu paboTe Ha TPOEKTOM MOSBISAETCS UCKIIOUYUTEIbHASI BO3SMOXXHOCTH (DOPMUPOBAHUS Y YUAIIUXCS
KOMIIETEHTHOCTH pa3pelieHus npodsiemM (IOCKOIbKY 00513aTelbHbIM YCIOBUEM pealln3alii MEeTo/1a
MIPOEKTOB B IIKOJIE SBJSETCS PEIICHNE yYallluMcs COOCTBEHHBIX MPOOJIEM CPeICTBAMU MIPOEKTA), a TAKKE
OCBOCHHE CIIOCOOOB JIEATEILHOCTH, COCTABJISIFOIIUX KOMMYHUKATUBHYIO U HH(POPMAITUOHHYIO
KOMIIETEHTHOCTH.

Kaxxp1it mpoekT mpe/noaraeT mojydeHne Kakoro-mu0o npoaykra. B npemimaraeMbeix mpoekTax 3To
MIPOrPaMMHBIH MPOIYKT, pEIIAIOIIMK Ty WIM UHYIO 3a7a4y. Ha BeIMoIHeHHe MpoeKTa npeanaraercs 6asoBoe
KOJIMYECTBO YACOB, OJTHAKO 10 YCMOTPEHUIO YUHUTEIIS, a TAK)KE B 3aBUCUMOCTH OT YMEHUN U UHTEpeca
YYEHUKOB K TeME KOJIMYECTBO YaCOB MOKET ObITh YBeInueHo. KOHKpeTHbIe peKOMEeHIalliu JaHbI B
Marepuraiax NpOCKTHBIX 3AHSTHN.

Ha 6a30BoM ypoBHE MPOEKTHBIC 3aHATHS MIPeIaraloTcs Ha TeMbl «CTaTUCTUYECKUI METO/I aHaIH3a
TAHHBIX», «Pa3nM4HbIe BApUaHThI IPOIPaMMHUPOBAHUS IMKIMYECKOT0 alrOpUTMay, «Hagana
nporpaMMupoBanus Ha Pythony, oHU SBISIOTCS MEXIPEAMETHBIMH, B OTIIMYHE OT MOHOTIPOESKTOB,
YaCTHYHO BBIIIOJTHAKOTCA BO BHCYPOYHOEC BPEMA U MO PYKOBOACTBOM HECKOJIBKUX CIICIIUAIMCTOB B
pa3nuYHbBIX 00JacTsIX 3HaHUsA. Takue MpoeKThl TPeOYIOT 0YeHb KBATU(DUIIMPOBAHHON KOOPAMHALIUN CO
CTOPOHBI CTIELUATINCTOB U CJIAXEHHON pabOThl MHOTMX TBOPYECKUX IpyHi. MexnpeaMeTHbIe TIPOEKThI
MOTYT OBITh KaK HEOOJIBIITUMHU, 3aTPAaruBaIOIINMHU IBA-TPU MIPEIMETa, TaK U HAIIPABICHHBIMH Ha PEIlICHUE
JIOCTaTOYHO CIIOKHBIX TIPOOJIEM, TPEOYIOIMNX COAEPKATEITHHON MHTETPAIlU MHOTHUX 00JIacTei 3HAHUS.



