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HHOACHUTEJBHAA 3AIINCKA

HopmaruBHyto 1npaBoBy:O OCHOBY paloueil mIporpammsl
BHEYPOUHOH  JeaTenbHOCTH  «VICKYyCCTBEHHBI — MHTEIUIEKT»
COCTABJISAOT CJIEAYIOLINE JOKYMEHTBI:
*3akon Poccuiickoii deneparuu ot 29 nexadbpst 2012 1. Ne 273-D3
"O6 obpazoBanuu B Poccuiickoit denepanun";
*DenepanbHbli  TOCYJAPCTBEHHBINM 00pa30BaTENIbHBIN  CTaHAAPT
OCHOBHOTO 00ImIero oOpa3oBaHUs, YTBEPXKACHHBIM IPHUKA30M
MunucrepcTBa oopa3oanus U Hayku PO ot 31 mas 2021 r Ne 287;
*Canurapupie  mpaBuna  CII  2.4.3648-20  «CanuTtapHo-
SMMIEMHOJIOrHYecKre TpeOOBaHMsI K OpraHu3alMsIM BOCIUTAHUS U
o0y4yeHMs, OTIbIXa M O3J0POBJIECHUSA JEeTed U MOJIOJECKU»,
YTBEP)KJCHHBIX IOCTAaHOBJIECHHEM [J1aBHOTO TroCylapCTBEHHOIO
canutapHoro Bpaya Poccuiickoit ®enepaunn ot 28.09.2020 Ne 28
(manee - CII 2.4.3648-20);
*Canurtapubie mpaBuia u  HopMmbl  CanlluH  1.2.3685-21
«['urnennyeckne HoOpMaTHBBl W TpeOOBaHUS K OOECHEUYEHHUIO
6e3onmacHOCTH W (WiM) Oe3BpeHOCTU MJs uesloBeKa (PAKTOpoB
cpeabl OOWUTaHMs», YTBEP)KICHHBIX IOCTaHOBJIEHUEM [ JaBHOrO
rocyAapCTBEHHOro caHutapHoro spada Poccurickoit denepanuu ot
28.01.2021 Ne 2 (manee - CanlluH 1.2.3685- 21);
s@enepanbHoro  mepeyHss  y4eOHHKOB,  JIOOYLIEHHBIX K
HCIIOJIb30BAHUIO TPU pPEaTU3aluid HMEIOLUIUX TOCYAapCTBEHHYIO
aKKpeIUTalMio 00pa30BaTeIbHBIX MPOTpaMM HauyalbHOIO OOIIETo,
OCHOBHOTO oOmuiero, CpeIHero oOurero oOpa3oBaHUs
OpraHu3alusIMH, OCYIIECTBIISIOIUMU o0pa3oBaTeNbHYIO
NESATENIBHOCTh,  YTBEP)KJIEHHOIO  IpuUKa3oM  MuHHCTEpCTBa
npocsenienus Poccutickoit @enepannn ot 20.05.2020 Ne 254;
[Ipuka3 MunucrtepcTBa obpasoBanuss U Hayku P® ot 22 mapra
2021 r. N 115 "O6 yrBepxkaenuu Ilopsaka opraHuzanuud H



OCYIIECTBIICHUSI 00pa30BaTENbHON NEATEIBHOCTH IO OCHOBHBIM
oOmieoOpa3oBareibHbIM ~ IporpamMmmamM -  00pa3oBaTelIbHBIM
IporpaMMaM HayajabHOIO OOIIETr0, OCHOBHOTO OOIIEro U CpeaHEro
oOmero oopasoBaHus";

[IpoexT mpumepHOl 00pa3oBaTeNbHON HPOrpaMMbl OCHOBHOTO
ob1iero o6pazoBaHus, MpUMEpHbIE pabouue MporpaMmbl yueOHBIX
npeametoB (ogoopensl pemernneM @YMO, npotokoin ot 27.09.2021
Ne 3/21);

[Ipuka3z denepanbHOl Cay>KObI IO HAT30PY B cepe 00pa3oBaHUs
1 Hayku, MunucrepcrBa npocseuieHus PO u Munucrepcrsa Hayku
u BbIcmiero oOpazoBanus P® or 18 pmekabps 2019 r. N
1684/694/1377 "O6 ocymectBiennn DenepanbHON CIyk00i MO
Ham3opy B cdepe oOpasoBaHusi M Haykd, MUHUCTEPCTBOM
npocsemeHus Poccuiickon @enepannu 1 MUHUCTEPCTBOM HAYKH U
BEICIIEr0 oOpaszoBaHust Poccuiickoit denepanuu MOHUTOPUHTA
CHCTEMBl O0pa3oBaHMsI B YaCTH pPE3YJIbTaTOB HAIIMOHAIBHBIX W
MEXIYHApOAHBIX HCCIIEOBAaHUI KauecTBa OOpa3oBaHMsI U HHBIX
AQHAJIOTUYHBIX OILICHOYHBIX MEPONPUATHM, a TakKe pPe3yJbTaToOB
ydyacTusi OOydYarommxcss B  YKa3aHHBIX  HCCIEOBAHMUSIX U
MeponpHUATHIX" (C U3MEHEHUSIMHU U TOTIOTHEHUSIMH );

*[Incemo Mununcrepcrsa npocsemenus PO ot 06 aBrycra 2021 r. N
CK-228/03 nmucemy Pocobpuanzopa ot 06.08.2021 Ne01-169/08-01
"Pexomenaamnuu 1 CUCTEMBI 00IIEro 00pa3oBaHuUs O OCHOBHBIM
noaxojaaM K (opmupoBaHHIO rpaduka MPOBEIEHUS OLEHOYHBIX
nporeayp B oOmieoOpazoBartenbHbIX opranusanusx B 2021/2022
y4eOHOM TOy»;

*Ycras MAOY COIII Nel6, yrepxkaeHHbl IlocTaHOoBIEHHEM
ropoackoro okpyra Kaprmmuck Ne 390 ot 08.04.2020 r. (c
n3menenusmu ot 18.08.2021 r. Ne 1030);



. OcHoBHas o0pa3oBarelibHast MporpaMMa OCHOBHOT'O 00IIIETO
obpazoBanus /OOIT OO0/ MAOY COII Nel6;

. [Tnan BHEYPOYHOH NEATEIHLHOCTH JJIsi OCHOBHOTO OOIIETO
obOpazoBanus Ha 2022-2023 y4eOHBINH TO/I.

IlosicHuTEIBLHASA 3aIMCKA

IIporpamma kypca «/CKyCCTBEHHBI HMHTEIUIEKT» COCTaBIICHA
st 5—7 KimaccoB B cooTBeTcTBHMH ¢ TpeOoBanusiMu PI'OC
OCHOBHOTO 0011er0 00pa3zoBanus (mpuka3 MunnpocsemeHus Ne
287 ot 31 mas 2021 r.), ¢ y4eTOM NPEeeMCTBEHHOCTH MPOrpaMm
HAYaJIbHOTO, OCHOBHOTO W CpeIHero oomiero oOpa3oBaHUs.
[Iporpamma mnpegHa3HaueHa JUIsi TPOJOJDKEHUS OOydeHUs
OCHOBaM HCKYCCTBEHHOIO HWHTEJUIEKTa W OpPUEHTHMpOBaHA Ha
aHAJIM3 JIaHHBIX, BBEJICHUE B MAIIMHHOE OOydeHHE Ha 0a30BOM
ypOBHE. 3a MOCIeqHNe AeCATUICTUS BO MHOTHX 00JacTSIX HAyKH
Y UHIYCTPUH CTAJIM HAKAIIMBAThCS OOJIbIINE 00BEMBI IaHHBIX, a
TaKkK€ CTalld pPa3BUBAThCS METOJABI MAIIUHHOTO OOydYeHUs,
MO3BOJISIIOIIME W3BJEKaTb M3 OTUX JAHHBIX 3HAHUS U
SKOHOMMYECKYIO MOJIb3Y.

Jlnigs ~ 0Ga30oBOro  ypoBHA  NporpamMMoil  MpPeSyCMOTpPEH
IIPONEEBTUYECKUM DPa3/lel aHajau3a JaHHBIX B JJIEKTPOHHBIX
TabinIax, a TakXke OCHOBBI IporpamMmmupoBanus Ha Python,
aHanu3 JaHHbIX Ha Python. OcHoBOMNOaratoeit TeMoi sBiseTcs
BBeJleHUE B porpammupoBanue Ha Python. CdhopmupoBanHble y
y4yaluxcs 3HaHUS U YMEHHs B 00JIaCTH MPOrpaMMUPOBaHUS Ha
Python Oynyr B nanpHeiiieM HCHONb30BaHbl MpPU H3YyYEHUU
aHaJM3a JIaHHBIX Ha CTYIEHH OCHOBHOTO 00I11ero 00pa3oBaHus 1
MallMHHOTO O00Yy4YeHHs Ha CTYHNEHH CpegHero oOuiero
obpaszoBanus. Data Science — ofHa U3 caMbIX MPOTPECCUBHBIX
obnacTeit B mporpaMMHUpOBaHWM ceroaHs, a Python — cambrii
MOMYJISIPHBIM M PaclpOCTPAHEHHBIN SI3bIK, UCIOJIB3YEMBIN JUIS
aHayn3a JaHHbIX. He yauBuTeNbHO, YTO JBE 3TH 00JIaCTH 3HAHUI
AKTUBHO M3Y4YalOTCi W IPUMEHSIOTCS CHELMATUCTAMM IS



MMOCTPOCHHUS TPETUKTUBHBIX MOJICJICH, BU3yaIH3aIliH U pabOTHI ¢
nanHbiMd.  Kypc mo3BONMT ydYammMmcss OCBOUTh OCHOBHBIE
WHCTPYMEHTBI paObOThI ¥ MPUCTYIUTH K TOCTPOCHUIO MOJIEICH U
pabote ¢ nanHbIMU. B X0/1€ 0cBOeHMsI ydeOHOTO MaTepuana Kypca
y ydammxcsi GOpMHpYeTCsl YCTOHYMBBIM MHTEpEC K M3YyYCHHIO
JaHHOW TeMbl M 3akjiajbpiBaeTcss 0a3a Al MPOAOJDKEHUs
U3Y4YE€HHs] METOJ0B MAIIMHHOTO O0Y4YEHMsI Ha CTYIIEHU CPEIHETO
oOmero oOpa3oBaHusl.

[Iporpamma pa3paboTaHa B COOTBETCTBHM C OJIHUM W3
JTUIAKTHYECKUX MPUHIUIOB — MPHUHIMIIOM MPEEMCTBEHHOCTH.
CopepxaHve mnporpaMmbl HaxOJIUTCS B TECHOM CBA3U C
MaTepuajoM U1 HadallbHOTO O0IIero oOpa3oBaHUs, a TaKkKe
SBJIAETCS HEOOXOAMMBIM JUIsl MOCJEAYIOLIEro M3y4yeHUs Ha
CTYIIEHU CpelHero odiero obpazoBaHusi. IT0 — JMHUS S3bIKA
nporpamMmmupoBanus Python, ocBoeHne koToporo HaunMHaeTcs B
OCHOBHOM IIKOJE, W CKBO3Hasl JIMHUS MAIIMHHOTO OOy4YeHUs,
OCBOEHHE KOTOPOI'0 HAUMHAETCS Ha MPOIEEBTUYECKOM YPOBHE B
HAYalbHOM U OCHOBHOM IIKOJIE U TIPOAOJKAETCS Jajiee B CpeiHe
LIKOJIE.

K 3aBepiiennto oOydeHHs] MO MPOrpaMMe ydariuecs MOJKHBI
MIOHUMAaTh AaKTyaJbHOCTh aHallu3a JIaHHBIX, €ro OCHOBHbIE
o0jacT TpPUMEHEHHS W MeToAbl peanuzanuu. [Iporpamma
mpeArnojaraeT, 4Yro y ydJammxcs Oyner chopmupoBaHO
I[EJIOCTHOE TPEJCTaBlIeHHE 00 aHanM3e IaHHBIX, pealn3aluu
METOJZIOB aHaju3a JaHHBIX Ha s3bike Python, ero cdepax
MIPUMEHEHUS.

JanHbIil Kypc onupaercs Ha QpyHIaMEHTaIbHbIE JUIAKTUUECKUE
NPUHLUIBL,  TaKhMe  KaK  MPaKTUKO-OPUEHTUPOBAHHOCTD,
Hay4YHOCTb M JIOCTYITHOCTb, LIEJIOCTHOCTb M HENPEPHIBHOCTH, a
TaK)K€ WHHOBAIMOHHBIE METOJBI MPOOJIIEMHO-PA3BUBAIOIIETO U
CMEIIIaHHOTO oOyueHus, MIPOrPaMMHO-TIPOEKTHOTO u
HCCIIEI0BATENbCKOIO MOAXO0A0B. B  KOHILE KaXIoro ypoka
MPUCYTCTBYIOT BONPOCHI W 3a/JlaHMsi, MHOTHE U3 KOTOPBIX



OPUEHTUPOBAHBI HA KOJJICKTUBHOE OOCYKIEHHE, IHUCKYCCHUH,
BBIPA0OTKY KOJJIEKTUBHOI'O MHEHHUSI.

Ocoboe MecTo B peaim3alii  MPOrPaMMbl  OTBOJTUTCS
BHUJICOJIEKLIUSAM, OHJIAiH-pecypcaM, TpeHaxepam. Bce 53T0
co3maeT  HeoOXomauMmble  ycioBus Ui (hopMEpoBaHUS
CaMOCTOSITENIbHOCTH B IJIAHUPOBAHUM y4EOHON NESTEILHOCTH, B
OpraHm3alyy y4eOHOro COTPYIJHHYECTBA, B paclpeiciieHuu
poJiel pu perieHny y4eOHbIX 3a1au u npobiem. Heorremnemoit
YacThIO MporpaMMbl SIBJISIETCS MPOEKTHAas
JEeSITeIbHOCTh O0yUYaIOLIUXCS.

N3yuenne pa3nuyHBIX aCMEKTOB aHajin3a JaHHBIX [O3BOJIUT
chopMHUPOBATh Yy yYalIMXCs CIOCOOHOCTh K aHATUTHYECKOH U
MPOrHOCTUYECKOM  aesTenbHOCTH.  [loMck  OTBETOB  Ha
poOJIeMHbIE BOIIPOCHI, pelieHue MPOOJIEMHBIX u
HCCIIEI0BATENIbCKUX 3aJJaHUM, MHTETPUPOBAHHBIX B COCPIKAHUE,
HampaBJIeHO Ha (QOPMHUPOBAHUE Yy Y4YAIIUXCS IIETOCTHOTO
CHUCTEMHOTO MBIIUICHHUS, KOTOPO€ TMO3BOJIUT MM OIEHUTH
c(OpPMUPOBAHHBII KPYT OCTOSIHHBIX HHTEPECOB U OCYIIECTBUTH
OCO3HaHHBIN BBIOOp NajibHEeHel 00pa3oBaTeNbHON TPACKTOPUHI
1 Ipo(heCCUOHATTBHOTO CaMOOIIPEIeTICHHUSL.

Hean u 3agaum Kypcea. [11aBHas 1enp Kypca — AaTh yqaluMcs
0a3oBoe MpelcTaBiIeHHE 00 aHaluM3e JAaHHBIX U peaTu3aluu
OCHOBHBIX METOJIOB aHajM3a JaHHbIX Ha s3bike Python,
MMO3HAKOMUTH C TEPMHUHOJIOTUEN MCKYCCTBEHHOTO MHTEIUIEKTA U
Hay4YUTh MPUMEHATh HEKOTOPHIE U3 €r0 METOJOB I PEIICHUS
MPaKTUYECKUX 3a/1ay.

HeneBass ayauropusi Kypca. VYuammecs 5—7 KJIaccoB
0011e00pa30BaTeNbHBIX MIKOI.

Mecto kypca «VICKyCCTBEHHBI HWHTEIUIEKT» B Yy4eOHOM
mnaHe. Ypoku kypca «MCKyCCTBEHHBIN UHTEIUIEKT» MPOBOJATCS
B 5-7 xjaccaXx B KadeCTBE BHEYPOUYHOU JCATEIHHOCTU
(Bo3MOXKHBIE GOpPMBI: (haKyTbTATUB, KPYXKOK U mpouee) 1o 1 gacy
B Henento. Bceero:136 vacos.



IleHHOCTHBIE OPMEHTHPHI COAEPKAHNS U PeaTu3alun
NPOrpamMmbl

ConepxaHve MNpOrpaMMbl HOCHT MEKIMCUUILIMHAPHBIN
xapakTtep. EcTecTBeHHBIM 00pa3oM BBIMNIAIUT €r0 BO3MOXKHAs
UHTErpanusi C  JUCHUIUIMHAMU  [pPEeAMETHOM  obmactu
«Marematnka u wuH(pOpMaTHKa». Pa3BUTHE JOTMYECKOTO H
AITOPUTMHUYECKOTO MBILUIEHUS, OCYILIECTBIIIEMOE HA YPOKaX IO
3TUM  JUCHUIUIMHAM,  CIY)XUT  3amade  (GpopMHUpOBaHUS
HE0OXOIUMOM OCHOBBI, Ha KOTOpPOH B JajbHeillmeM Oyner
OCYILIECTBJIEH IEPEX0/ K MAllMHHOMY OOYYEHHMIO Ha CTYIEHH
cpemHero o0Iero oopa3oBaHus.

UYepes MCIIOJIb30BAHKE PA3IMYHBIX JAaTaceTOB M aHAJIN3 JaHHbBIX
CUHTE3UPYIOTCA 3HAHUS U YMEHUS y4allluXcs, NOJy4eHHbIE UMU
Ha ypokax reorpaduu, GpU3NKu, OMOJIOTHH U IPYTHX.
Heorbemnemold 4acTpi0 MpPOrpaMMbl SIBISIETCA pealn3alus
MPOEKTHOTO MeToja oOydeHus. [Iporpammoit mpeaycMOTpeHO
BBIIIOJIHEHUE TaKUX HPOEKTOB Kak «CTaTUCTUYECKUA METOJ]
aHaJIM3a JaHHbIX», «Pa3nuyHble BapuaHTHI MPOTrpaMMHPOBAHUS
LHUKJIMYECKOro anroputMayn, «Hawama nporpamMmupoBaHus Ha
Python». IlpoexTsl 1O cBOE€Hl IUAAKTUYECKOM CYIIHOCTH
HaleleHsl Ha (OPMHPOBAHUE CIOCOOHOCTEH, MO3BOJSIOMINX
3¢ (}EeKTUBHO AEWCTBOBaTh B PEaJIbHOM JKM3HEHHOH CUTYalUH.
OOnamas uMM, ydamuecs MOTYT  aJanTHpOBaTbcsi K
W3MEHSIIOIIMMCS YCIIOBUSIM, OPUEHTUPOBATHCS B pa3HOOOpa3HbIX
CUTYyallUsX, padoTaTh B KOMaH/IE.

[Ipu pabGoTe HaaA NTPOEKTOM MOSBISAETCS HUCKIIOYUTENbHAS
BO3MOXKHOCTh (DOPMUPOBAHMS y YyYalIUXCsd KOMIETEHTHOCTH
paspenieHuss mpoOaeM (MMOCKOJIBKY OO0s3aTebHBIM YCIOBUEM
peayin3alMM METOAA NPOEKTOB B IIKOJIE SIBJISIETCS pEIICHUE
y4almmuMcsi COOCTBEHHBIX TPOOJIEM CpEeJICTBaMH TPOEKTa), a
TaK)K€ OCBOEHHE CIIOCOOOB JEATENbHOCTH, COCTABISIOIINX
KOMMYHHMKATHUBHYIO U HH(OPMALMOHHYIO KOMIIETEHTHOCTH.



H.TIaHI/IpyeMbIe pe3yJabTaThbl 0OCBOCHUA yqeﬁﬂoro Kypca

@I'OC ycranaBiuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
o0y4aroIMMHUCST OCHOBHOW  00pa30BaTENIbHOW  IPOTrpaMMBI
cpeaHero oOmero o0pa3oBaHUSA: JIMYHOCTHBIM pE3yJIbTaTaM
(Tabmumua 1); MerampeaMeTHBIM pe3yibraraMm (Tabmuma 2);
IPEeIMETHBIM pe3yibTaTam (Tabnumna 3).

Taoauna 1
JInyHOCTHBIE pe3yJIbTAThI

Tpedosanue ®I'OC! Yem nocruraercs

JIN4HOCTHBIE PE3YIIbTATHI,
00eCIIeYNBAOIINE aANTALIUIO
00yJaroIerocs: K U3MEHSIOIIUMCS
YCJIOBHUSIM COLUAIBHOM U IIPUPOTHON
Cpeabl: Paznenet
yYMEHHUE paclio3HaBaTh KOHKpeTHbIe | «BBeneHue B
IIPUMEPBI MTOHATHUSA 110 XaPAKTEPHBIM | HCKYCCTBEHHBIN
MIPU3HAKAM, BBIOJHATH OTEPAIMU B| WHTEIUICKTY,

COOTBETCTBUHM C OIIPEJICIIEHUEM U «OCHOBBI
IIPOCTENIIMMH CBOMCTBAMH IOHATHUS| MPOrpaMMHPOBaHUS Ha
KOHKPETH3UPOBATh MIOHSATHE Python»,

IIpUMEpPaMHU, UCIIONIb30BaTh MOHATHE | «AHAIN3 IaHHBIX B

€ro CBOICTBa IPU PELICHUH 337134, a| IEKTPOHHBIX TAOIULAX).
TaK)Ke OIepUpOBaTh TEPMUHAMU U
Mpe/ICTaBICHUSIMU B 00JIaCTH
KOHLEMNIUN YCTONYUBOTO Pa3BUTHS

! TTpuka3z Munnpocsemenus Ne287 ot 31 mas 2021 r.



[lenHOCTH HAay4YHOTO MMO3HAHUS:
OBJIAJICHUE OCHOBHBIMH HaBBIKAMH
HCCIIEI0BATEIbCKOMN IEATEILHOCTH,
YCTaHOBKA Ha OCMBICIICHHE OIIbITA,
HaOJII0ACHUH, TOCTYIIKOB U
CTPEMJICHHE COBEPIIICHCTBOBATD ITYT]
JTOCTHKEHUS] MHAUBUIYATBLHOTO U
KOJIJICKTUBHOTO OJIarOIoTydust

Pa3nensl «AHaIN3 JaHHBIX
AJIEKTPOHHBIX TAOJIHIIAX.

Taoauna 2

MertanpeaMeTHble pe3yJibTaThI

Tpedoanne PI'OC

Yem gocTuraercs

YMeHne caMOoCTOSTENFHO TUIAHUPOBATh MTyTH
TOCTHKEHUS LIEJU, B TOM YHCIIe

b TEpHATHBHBIE, 0CO3HAHHO BHIOMPAThH
Haunboee 3(hpeKTHBHBIE CIOCOOBI PELIeHUs
Y4eOHBIX U MIO3HABATEIBHBIX 3a/1a4.

IIpoexTHbIE
3a/laHus

Vmenue OLICHUBATH IMPpaBUJILHOC]
BBITTOJTHCHU A y‘-IC6H01>i 3aga4u, COOCTBEHHH)
BO3MOXXHOCTH €€ PCIICHUA.

Pasnensr «AHamm3
IaHHBIX B
AIIEKTPOHHBIX
Ta0IHIIax»,
«AHann3 TaHHBIX
Ha Python»




YMeHue onpeaensaTh NOHATHS, CO3/1aBaTh
0000111eHNS, YCTaHABINBATh AaHATIOTHH,
KJIACCU(UIIUPOBATh, YCTAHABIMBATH
IIPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKICHUS, YMO3AKIOYECHUS
(MHIYKTUBHBIC, JETYKTUBHBIC U IO aHATIOTHH
U JIETIaTh BBIBOJBI.

Pasnensl «Ananus
JIaHHBIX B
AIEKTPOHHBIX
Ta0IHIIAX Y,
«AHaIN3 JAaHHBIX
Ha Python»

YMeHue CO31aBaTh, IPUMCHATDL U
Hpeo6pa30131)113aTb 3HaKW U CUMBOJIBI, MOJCIIN
" CXCEMbI IJId pCHICHUS y‘Ie6HLIX u
IIO3HABaTCJIbHBIX 3aJ1a4.

Pasnensl «Ananus
JIaHHBIX B
AIEKTPOHHBIX
Ta0IHIIAX Y,
«AHaIN3 TAHHBIX
Ha Python»

dopmMupoBaHUE U PA3BUTHE KOMIIETCHTHOCTH
obnactu ucnonszoBanus UKT (MKT-
KOMIIETEHIINH ).

Pasnensr «AHamm3
JIAaHHBIX B
AIEKTPOHHBIX
TaOJIHUIAX Y,
«AHanu3 TaHHBIX
Ha Python»

Taoauua 3

IIpeaMeTHBbIE pe3ybTaThl

Tpedoanne PI'OC

Yem nocTuraercs




DopMHUpOBaHHE
nH(GOPMAaLIMOHHON U
AITOPUTMUYECKON KYIbTYPBI,
dbopMupoBaHUE IPEICTABICHUS
KOMIIBIOTEPE KaK
YHUBEPCAIbHOM YCTPOUCTBE
00paboTKK MHPOPMALIUH,
pa3BUTHE OCHOBHBIX HABBIKOB U
YMEHHH UCIIOJIb30BaHUS
KOMITBIOTEPHBIX YCTPOMCTB.

Paznensr

«OCHOBBI TTPOTPaMMHUPOBAHUS
Ha Python»

«AHam3 1aHHBIX Ha Pythony

dopMuUpOBaHUE MPEICTABICHNU]S
00 OCHOBHBIX N3Y4aeMBbIX
noHATUsAX (MHpOpMarus,
AITOPUTM, MOJIENh) H UX

CBOMCTBax.

Pa3gennl «AHanu3 JaHHBIX B
ANICKTPOHHBIX TaOIUIIAX»,
«OCHOBBI ITPOTPAMMHUPOBAHUS
Ha Python»

«AHanu3 naHHbIX Ha Pythony,
«BBeneHue B MallIMHHOE
oOyuenwue Ha Python»

Pa3ButHe anropuTMU4YECKOrO
MBILIIEHHSI, HEOOXO0AUMOTO ISt
npodecCHOHAIbHON
JeSITeIbHOCTH B COBPEMEHHOM
oOuiecTBe; pa3BUTHE YMEHUM
COCTaBHTb U 3aIHCATh aJITOPUTN
JUTsL KOHKPETHOTO MCTIOIHUTENS
dbopMupoBaHue 3HaHUN 00
AITOPUTMUYECKHUX
KOHCTPYKLUSX, TOTHIECKUX
3HAYCHUSX U OTIEPAIUsIX;
3HAaKOMCTBO C O/IHUM M3 SI3bIKOB
POTPaMMHUPOBAHUS
OCHOBHBIMH aJITOPUTMHUYECKHM}

Pasnensl «AHann3 JaHHBIX B
AIEKTPOHHBIX TAOIHIIAX,
«AHanu3 gaHHBIX Ha Pythony,
«OCHOBBEI MAIITUHHOTO
00yJeHUs»




CTPYKTypaMu — JIMHEHHOMU,
YCJIOBHOM U LIMKIIMYECKOM.

DopMUpOBaHHE YMEHUI
dbopManmuzanum u
CTPYKTYpUPOBAHUS
UH(OPMALINHU, YMEHUS BBIOHpAT
croco06 mpeacTaBIeHUs TaHHBIX
B COOTBETCTBHH C TIOCTABIICHHO]
3amauelt (TabJauIbl, CXEMBI,
rpaduKu, TMarpaMMsl) ¢
HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX
MPOrPaMMHBIX CPEICTB
00pabOTKN JaHHBIX

Pa3nensl «OCHOBEI
nporpammupoBanus Ha Python
«AHanu3 JaHHbBIX B
AIEKTPOHHBIX TAOJIHIIAXY,
«AHanu3 gaHHbIx Ha Pythony,
«BBeneHue B MallIMHHOE
oOyudenue Ha Python»

®opmupoBaHe HABBIKOB U
yMeHu# 0e30macHoro u
LIeJIECO00PAa3HOro MOBEICHUS
pu paboTe ¢ KOMIIBIOTEPHBIMU
nporpaMMamMu U B CETH
WnTepHer, ymeHus coOnoaaTh
HOPMBI HH(OPMAITMOHHON 3THK]
U TIpaBa

Pa3nen «BBenenue B
MCKYCCTBEHHBIM UHTEIIEKT»




YueOHO-TeMATHUYECKHI IIJIaH
B sTtom pasaciic mMpuBOAUTCA BApHUAHT IIAHUPOBAHHA 3aHﬂTHﬁ,

paccUMTaHHBIM HAa MUHUMAJIbHBIA yueOHbIN muiaH. [IpencraBnen

NEPCUYCHDb INIAHUPYEMBIX PE3YIIBTATOB OCBOCHHS IIPOIrpaMMBbl U1

0a3oBoro BapuaHTa

y4eOHOT0

IUIAaHUPOBAHUA.

Paznnune

0a30BOro YypOBHS OT YIJIYyOJIEHHOTO Kypca TMpPOSIBISETCS B

CTCIICHHU I‘JIy6I/IHBI n KaydeCTBa OCBOCHHUA TCOPCTUYCCKOIO

Marcpuraia U NOJTYUCHHBIX IMMPAKTHYCCKUX HABBIKOB.

TemaTn4veckoe INIAHUPOBAHHE C ONpPEACICHUEM OCHOBHBIX

BU/I0B Y4eOHOM JeATeJIbHOCTH

Taoauna 4
«HcKycCTBEHHBI HHTEJJIEKT»
HaunmeHnoBaH| Kpartkoe Buabl yueOHoH
€ TeMbI coJepKaHue eI TeJIbHOCTH
1. Beenenue B U u MO
1.1 Beenenue B | [IporHosupoBanue, | Anarumuueckasn: nou
MallMHHOEe | aHayiu3, oO0yYeHHe, | OTBETOB Ha BOMPO(
o0yueHue JTaHHBIE, IPU3HAKY, | YUUTEIS,
aITrOPUTM, CaMOCTOSITETTbHBIN
WCKYCCTBEHHBIH mouck  wH(popMary
HHTEIIEKT, IIpH peleHy
MaIlIMHHOE 00YYeHN{ IMOCTABICHHBIX 3a/1a4.
KOMMyHMKauMOHHaﬂI
KOMaH THaS paboT]
OTBETBl HaA BOIIPO(
YUUTEIA, UTPOB
MIPaKTHKA.
Ipaxmuuecxas:

ydacTue B urpe, pabo




c WUTPOBH
TPEHAKEPOM.
Pegrexcusnas:
pedaexcHust METoIOM
TIUTSAT

AHaJIU3 TaHHBIX B JJIEKTPOHHBIX TA0JIHIIAX

2.1

Hayka o
JIaHHBIX.
bonbmine
JaHHBIC

Hayxka 0 naHHBIX,
npodeccun B obmacT
HAyKH O JTaHHBIX,
aHHbBIE U OOJIbIINE
JIaHHBIE, METOIBI
paboTHhI C TaHHBIMU

AHnanumuueckas: Iou
OTBETOB Ha BOMPO(
YAUTEI,
CaMOCTOATENbHbBIN
mouck  wmH(popMaIy
pH perieHy
MOCTaBJICHHBIX 33]1a4.
Kommynuxayuonnas:
ydacTue i
(hpoHTATBEHOM
00CYXXJICHUH, OTBET]
Ha BOIIPOCHI YUHTEJIS.
Ilpaxmuueckas:
petieHue
IpeaaraeMbIx
3aJlaHuil  cpencTBay
Excel.
Peghnexcusnas:
oOcyxeHne
KOHTPOJIbHBIX
BOTIPOCOB U
I0/IBEJICHIE UTOTOB
BBITIOJTHEHHSI
[IPAKTHUECKOTO
3aJlaHus

2.2

OmnucarennHas
CTaTUCTHUKA.

TaOnuyHble JaHHBIE,
METOJIBI PabOTHI C

Ananumuyeckas: Ion
OTBETOB Ha BOIPO(




Tabnuunble | TaOMUYHBIMU yUuTeN ,
JaHHBIC JaHHBIMHU, 0a30BbIC | CAMOCTOSITENbHBIN
UHCTPYMEHTHI mouck  uHpOpMaIy
TaOJIMIHOTO pu pereHy
nporneccopa Excel, | mocraBieHHBIX 3a1au.
cOop u oborarenue | KomMmyHuUKayuorHast:
JaHHBIX ydactue i
(hpoHTANTBEHOM
00CYXXJICHUH, OTBET]
Ha BOIPOCHI YUUTEIS.
Ilpaxmuueckas:
pelieHue
IpeUIaraeMbIx
3alaHui.
Peghnexcusnas:
o0CyKIeHHE
KOHTPOJIbHBIX
BOIIPOCOB U
MOJIBE/ICHIE UTOTOB
BBINOJIHCHHS
MIPAKTUIECKOTO
3aJjaHus
23 O6pabotka CTaTUCTUYECKUE AHnanumuueckas: nou
JaHHBIX MOKAa3aTeNr, MEpPbl | OTBETOB Ha BOIPO(
CpeAcTBaMH | IEHTPAILHOU YUUTETI,
3JIEKTPOHHOH | TeHIEHLIUH, CaMOCTOSITEIbHBIN
TaOIUIIBI BCTpOEHHBIE QYHKIHY MMOUCK  MH(OpMAIIY
=CYET(), =CYMM(| npu peuieHy
=CP3HAY(), MOCTaBJICHHBIX 3aa4.
=MAKC(), =MUH()| Kommynuxayuonnas:
=MO/JA(), y4acTue I
=MEJIMAHA() (dbpoHTaTBEHOM
0o0CYXXJIeHUH, OTBET]
Ha BOIPOCHI YUUTEIS.
Ipaxmuuecxas:

perieHue




MpeJiaraeMbIx
3alaHU  CpeCTBaM
Excel.
Pegrexcusnas:
o0CyKIcHHE
KOHTPOJIBHBIX
BOIIPOCOB H
MOJIBE/ICHUE UTOTOB
BBIMOJTHEHHS
MPAKTUIECKOTO
3ajaHus

24

O0paboTka
JAHHBIX.
ITepBruuHbIii
aHaJIN3

IlepBryHBINA aHAIU3
JTAaHHBIX, ITAIbI
paboThI C TaHHBIMH,
BCTPOCHHBIC PYHKIIH
=CYETECJIN(),
=CUYETECJIUMH(),
=CP3HAYECIIN(),
=CP3HAYECJIMMHK
), =CYMMECIJIN(),
=CYMMECJIMMH

Ananumuyeckas: oun
OTBETOB Ha BOMPO(
YUUTETI,
CaMOCTOSITEIIbHBIN
mouck  wmH(popMaIy
pH perieHy
MOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnas:
ydacTue i
(hpoHTATBHOM
00CYXXJIeHUH, OTBET]
Ha BOIIPOCHI YUHTEJIS.
Ilpaxmuueckas:
peleHune
IpearaeMbIx
3aJlaHuil  cpencTBay
Excel.
Peghnexcusnas:
oOcyxeHue
KOHTPOJIBHBIX
BOIIPOCOB H
MOJIBE/ICHUE UTOTOB
BBITIOJTHEHHUSI
MIPAKTUIECKOTO
3aJlaHus




2.5 Busyanuzanus Busyanuzanus Ananumuueckas: nou
JAHHBIX JTAaHHBIX, BU3YyaJIbHbI] OTBETOB Ha BOIIPOQ
aHaJIN3 JaHHBIX, YUUTE,
rpa¢uky, quarpamMm] caMOCTOSITEIbHBIN
THCTOTpaMMBl, mouck  uHGOpMAIY
KOHCTPYKTOp sl | IpU pelieHy
paboThI € [IOCTaBJICHHBIX 3a7a4.
JuarpamMmamiu U ux | Kommynuxayuounas:
¢dopmaTtupoBanue | ydactue i
(hpoHTATEHOM
0o0CYyXXJeHUH, OTBET]
Ha BOIIPOCHI YUUTEI.
Ilpaxmuueckas:
pelieHue
IpeJIaraeMbIx
3aJlaHU  CpeiCcTBaM
Excel.
Peghnexcusnas:
o0CyKICHHE
KOHTPOJIbHBIX
BOIIPOCOB U
M0JIBE/ICHHE NTOTOB
BBINOJIHEHHS
MIPAKTUIECKOTO
3a/laHusl.

2.6 Craructuyeck| CTaTUCTHUECKUI AHnanumuueckas: nou
i aHanu3 aHaJN3 1aHHBIX, OTBETOB Ha BOMPO(
JAHHBIX. BH3yaJIH3alus YUUTEN ,
KoppensaunoH| JaHHBIX C TOMOIIbO| CAMOCTOSITEbHBIN
Bl aHAJIN3 JuarpaMmbl pazopoc| mouck  uHQopMaIy

U pacyera pH penieHy
ko3 Pumenrta [TOCTABIICHHBIX 33/1a4.
KOppeJLuy, Kommynuxayuonnas:

ko3 urment ydacTue )
koppensiimu [Tupcoy GppoHTaTEHOM




00CYXXJIeHUH, OTBET]
Ha BOMPOCHI YUHUTEJIS.
ITlpaxmuueckas:
peleHue
MpeaIaraeMbIx
3alaHU  CpeCTBaM
Excel.
Pegprexcuenas:
o0CyKIcHHE
KOHTPOJIBHBIX
BOIIPOCOB U
MOJIBE/ICHIE UTOTOB
BBIMOJTHCHHS
MPAKTUIECKOTO
3aJaHUs

2.7

CraTtucTiudeck
W aHaIM3
JAHHBIX.
JIMHEeWHbBIN
pEerpecCHOHHB
aHaJIu3

[TocTpoenue
MaTeMaTHIeCKOM
MOJICIIU JITUHEHHON
(mapHo)
3aBHCHUMOCTH U €€
HMHTEpIpeTanus

Ananumuueckas: Ion
OTBETOB Ha BONpPOQ
YUUTEN A,
CaMOCTOSITEIIbHBII
mouck  uHpOpMaIy
npu pelieHy
MOCTaBJICHHBIX 33]1a4.
Kommynuxayuonnas:
ydacTue )
(hpoHTATBHOM
00CYyXIIeHHH, OTBeT]
Ha BOIIPOCHI YUHUTEIIS.
IIpaxmuueckas:
perieHne
MIpeaIaraeMbIx
3alaHUd  cpeACcTBaM
Excel.
Pecgprexcuenas:
oOcyxIeHue
KOHTPOJIBHBIX
BOIIPOCOB U




MHOABENCHNE UTOIOB
BBIIOJIHEHUS
MIPaKTHIECKOTO
3aJaHus

2.8

IIpoext
«CraTucrtuuec
Wi METOI
aHanmM3a
JaHHBIX»

IlonsTus paspena
«AHann3 TaHHBIX B
3JIEKTPOHHBIX
TaOIHIIAX )

AHnanumuueckas: Iou
OTBETOB Ha BOMPO(
YAUTEIA,
CaMOCTOATENbHBIN
MOUCK  HWH(OpMAITY
pu perieHy
MOCTaBJICHHBIX 33]1a4.
Kommynuxayuonnas:
ydacTue i
(hpoHTATBEHOM
00CYXXJIeHUH, OTBET]
Ha BOTIPOCHI YUHTEJIS.
Ipaxmuueckas:
perieHue
npeJiaracMbIx
3aJlaHuil  cpencTBay
Excel.
Peghnexcusnas:
oOcyxeHne
KOHTPOJIBHBIX
BOIIPOCOB U
I0/IBEJIEHNE UTOTOB
BBITIOJTHEHHUSI
MIPAKTHYECKOTO
3aJIaHuUs

OcHoBBbI s13bIKa porpaMmMupoBanus Python

3.1

ANTOpUTMBEI H
WCIIOJTHUTEIH.
CriocoOsl

Hcnonaurens,
aJTOpPUTM.

Ananumuyeckas: Ion
OTBETOB Ha BOIPO(
VUHATETIS,




3aMncu Crioco0Osl 3amucu CaMOCTOSTEIbHBIN
QITOPUTMOB | aJTOPUTMOB: mouck  uHQOpMAIY
CIIOBECHBIH, npu pelleHy
MMOCTPOYHBIH, OJIOK- | TOCTaBIIEHHBIX 3a/1a4.
cxema, nporpamma. | Kommynukayuonnas:
JInnelnsli, pabora ¢  WUTpoBH
Pa3BETBISIONINICS W TPEHAXKEPOM.
UKITUYCCKUAN Ipaxmuueckas:
aJTOPUTMEI. OTBETHl Ha BOIpPOCH
penieHne
MIpeaIaraeMbIx
3aJlaHMi  Ha  sI3bIY
MIPOTPaMMHUPOBaHUS
Python.
Peghnexcusnas:
3aroJHEeHne JIuC
pedaexcun
3.2 OO0mue Ucropus s3pika AHnanumuyeckas: IO
ceenenust o | Python, OTBETOB Ha BOINpPO(
SI3BIKE KOMITWJIAPYEMBIE U | YUHTEINS,
MPOTPaMMHUPO] MHTEPIIPETUPYEMBIE | CAMOCTOSTENbHBIN
Hus Python | s3bIkM, TOCTOMHCTBA| MOUCK  MH(OpMAIIY
HepocTaTku Python. | mpu pelieHy
[lonsiTve TaHHBIX, | MOCTABIIEHHBIX 3a/1a4.
TUIIBI JAHHBIX: Henbl| KommyHukayuounas:

BEIIIECTBEHHEIC U
CTPOKOBBIE.
ITonsTue
IIEPEMEHHOM, pa3HHUL
MEXKy MepeMeHHOU
KOHCTaHTOM.

pabota B KOMaHIax
(1) MHIUBUAYANbH(

Ipaxmuuecxas:
OTBETHl Ha BOINpPOC)
peuieHue
MpeJIaraeMblx
3aaHUid  Ha  sI3bIY
NIPOrpaMMUPOBAHUSL

Python.




Pegprexcusnas:

3aIMoTHEHNE b1V (v

pedaexkcnn

33 Opranunzanus | @ynkuus print(), Ananumuyeckas: Ioun
BBOJIa ¥ BBIBOJ| TIpaBUIIa €€ OTBETOB Ha BOMpPO(
TAHHBIX WCTIOJTb30BAHMSL. YAUTEIA,

OmmoOKH TIpu CaMOCTOSITEITLHBIH
WCTIOJIb30BaHUN mouck  uHMOpMAIY
¢bysxmm print() pu pereHy
Tunel JaHHBIX: int, | MOCTAaBIEHHBIX 3a/1a4.
float, str. Kommynuxayuonnas:
[TpuBenenue Tumnos  pabora B KOMaHAax
IIOMOIIBIO (nnn) THOUBUAYANbH(
COOTBETCTBYIOIIUX | [Ipakmuueckasi:
¢bynkuuii (int(), OTBETHl Ha BOIpOC]
float(), str()). penieHne

Oynkuus type(). IIpeIaraeMbIx
Onepatop 3alaHuii  Ha  SI3bI)
MPUCBANBAHUSI. pOTrPaMMHUPOBAHUS
[IpaBuna umenosany Python.

MEPEMEHHBIX. Pegnexcuenas:
Oynkius input(), 3aIroHEeHNe JIUC
MpaBuiIa ee pedbaexcun
WCTIONIb30BaHMSL.

Heob6xomumocTtb

MIpHUBEICHUS

[ETOYHCIICHHBIX

JAHHBIX K TUY int

nocJje BBOJIA.

34 Anroputmuye| TUIbI JaHHBIX B Ananumuyeckas: Ion
Kast Python, OTBETOB HAa BOIpO(
KOHCTPYKLUS | apupmeTndeckue | yqauTedns,
«CJe0BaHUE»| OnepaTopbl, AEUCTBY CaMOCTOSTEIbHBIN

C TIepEeMEHHBIMH. nouck  wHGOpMAIY

ANTOpUTM, BHIIBI




aJrOPUTMOB,
0COOEHHOCTH
JIMHEITHOTO
ajgropuTMa, 0JI0K-
cxema.
bnok-cxema
JIMHEIHOTO
ajaropuTMa.

npu pelieHy
[IOCTABJIECHHBIX 33]a4.
Kommynurxayuonnas:
paboTra B KOMaHIax
(nn) UHIUBU Y aTbH(
Ipaxmuueckas:
OTBETHl Ha BOIpPOCH
pelieHue
MpeagaraeMbIx
3aJaHuil  Ha  A3bI)
MIPOTpaMMUPOBAHHUS
Python.
Pecgpnexcusnas:
3aII0JTHEHNE V(v
pedaekcun

35

[Iporpammupo
aHue JUHENHD]
AITOPUTMOB

bnok-cxema
JIMHEHHOT O
ajropuTMa.
IIporpammupoBanue
JIMHEHWHBIX
aJTOPUTMOB,
apudmeTuyecKue
OIEPATOPBIL,
MIEPEMEHHBIE.

Ananumuyeckas: mou
OTBETOB Ha BOIPO(
YUUTEN A,
CaMOCTOSTEIbHBIN
mouck  uHpOpMaIy
npu pelieHy
MOCTaBJICHHBIX 33]1a4.
Kommynuxayuonnas:
pabora B KoMaHIax
(nnn) MHIUBUAYAbH(
Ilpaxmuueckas:
OTBETHl Ha BOIPOCH
pelieHue
TIpeaaraeMbIx
3aJaHUid  Ha  SI3BIY
MIPOrPaMMHUPOBAHUS
Python.
Pegprexcuenas:
3aI0JIHEHNE Jmc
pedaekcuun




3.6 Anroputmuue| PaspetBisitonuiicss | Anarumuyeckas: nou
Kast aJropuT™, OJIOK- OTBETOB Ha BOMPO(
KOHCTPYKITUS | CXeMa BETBJICHHSI, | YUHTEs,
«BETBIICHUE)» | OTIEPATOPHI CaMOCTOSITETTFHBIN

CpaBHCHUSL. mouck  wmH(popmMaIy
YcioBHBIC oniepaTop mpu pelieHy
if, if-else, mpaBuna | mMocTaBIECHHBIX 3a1ad.
3allUCH YCIOBHBIX | Kommynuxayuonnas:
OTIepaTopOB. pabota B KOMaHjax
(nnn) THOUBUAYANbH(
Ilpaxmuueckas:
OTBETHI Ha BOIpOCH
pernieHue
IpeaaraeMbIx
3aJaHUd  Ha  S3bI]
IPOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0THEHNE JIUC
pedaexcun
3.7 [Monnas dpopmi biok-cxema Ananumuvecxas: mou

BCTBJICHUSA

BETBJICHMS.
[Tonublil yCIOBHBIN
oreparop, IpaBuia
3aIliUCH IIOJIHOTO
YCIIOBHOTO
oreparopa.

OTBETOB Ha BOIMPOQ
YAUTEIS,
CaMOCTOSITETTbHBIN
nouck  uHMOpMAIY
pu pelieHy
ITOCTABIIEHHBIX 33]1a4.
Kommynuxayuonnas:
pabora B KOMaHmax
(nnn) MHIUBUAYaANTbH(
Ipaxmuuecxas:
OTBETHl Ha BOIPOCH
peuieHue
IpeIaraeMpIx

3aJlaHU ~ Ha  A3bI




MIPOrPaMMUPOBAHUS
Python.
Pegrexcusnas:
3aIMOJTHEHHE RV (¢
pedaekcun

3.8

IIporpammupo
aHue
Pa3BETBIISIONT]
XCst
aNTOPUTMOB.
Y CnoBHBIN
oTIepaTop

[TporpammupoBaHue
JIMHEMHBIX
aJrOPUTMOB,
apu(pMeTHIECKUC
oTepaTopél,
IIEpEMEHHBIE.

Ananumuyeckas: Iou
OTBETOB Ha BOIPO(
YUUTETI,
CaMOCTOSITEIbHBIN
mouck  wmH(popmaIy
npu pelIeHH
MOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnas:
pabota B KOMaHJax
(Mnn) UHAUBUAYAbH(
Ilpaxmuueckast:
OTBETHl Ha BOIPOCH
pelieHue
npeiaraeMbpIx
3aJaHUd  Ha s3I
pOTrPaMMHUPOBAHUS
Python
Pecgprexcusnas:
3aIl0JTHEHNE BV (v
pedaekcuun
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[Ipocteie u
COCTaBHBIE
yCIOBUS

PasBerBnsrommiics
aJrOpUTM, OJIOK-
cXeMa BETBIICHUS.
Jlornueckue
OIEPATOPHL,
COCTaBHBIC YCIIOBHSI.
VYcnoBHBIN oneparof]

Ananumuyeckas: ou
OTBETOB Ha BOINPO(
VUHATETIS,
CaMOCTOSITEIIbHBIHI
mouck  wmH(popMaIy
pu perieHy
MOCTaBJICHHBIX 3a7ad4.
Kommynuxayuonnas:
pabora B KOMaHmax
(nnn) MHAUBUAYANbH(




Ipaxmuueckas:
OTBETBl Ha BOIpOC)
peuieHue
NpeIaraeMbIxX
3alaHuid = Ha  S3bI
MIPOrpaMMHUpPOBaHUS
Python.
Pegprexcusnas:
3aroJHEeHne JmC
pedaexcun

3.10

Anroputmuye|
Kast
KOHCTPYKLIUS
«TIOBTOPEHHE))
[Iporpammupo
aHME IUKJIOB ¢
3aJaHHBIM
yCIIOBHEM
MPOIOJKEHUS
padoThI

Oneparop while B
Python, cunrakcuc
omepatopa while.

Ananumuyecxas: Nou
OTBETOB Ha BOIMPO(
YUUTETIS,
CaMOCTOATENbHbBIN
nouck  uHMOpMAIY
pH pelieHy
MOCTaBJICHHBIX 3a71a4.
Kommynuxayuonnas:
pabota B KOMaHJax
(1) MHIUBUAYANbH(
IIpaxmuueckas:
OTBETHI Ha BOIPOCH
peleHue
pe/yIaraeMbIx
3aJaHUd  Ha  S3bI]
MPOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aIoJIHeHUE JIUC
pedaexcun

3.11

[Iporpammupo
aHue IUKIIOB (|
3alaHHBIM
YHCIIOM
IIOBTOPEHUI

Omneparop for B
Python, dynxums
range(), CHHTaKCUC
¢dynkuuu range().

Ananumuvecxas: mou
OTBETOB Ha BOIPO(
YUUTENS,

CaMOCTOATENbHbBIN
MOUCK  wWH(OpMAIY




npu pelieHy
ITOCTABJICHHBIX 33]1a4.
Kommynurxayuonnas:
paboTra B KOMaHIax
(nn) MHIUBUYATbH(

Ipaxmuueckas:
OTBETHl Ha BOIpPOCH
pelieHue
MpeagaraeMbIx
3aJaHuil  Ha  A3bI)
MIPOTpaMMUPOBAHHUS
Python.
Pecgpnexcusnas:
3aII0JTHEHNE V(v
pedaekcun

3.12 [Ipoext Huknuueckuil Ananumuueckas: nou
«PaznuuHble | anropuTM™, aNnropuT™ peLIeHus
BapHaHTHI while, anroput™m for,| mocraBnenHoi 3aga4n
MporpaMMuUpO] MpaBuiia 3aUCH KommyHnuxayuonnas:
HUS LUKITAYECKUX pabora B KoMaHOax
MUKIMYECKOTo| anropuTtMoB B Pytho] (win) nHanBUAYaBH(
aNropuTMa) IIpaxmuueckas:

pelieHre  MPOEKTH(
3agauu. Peghnexcuena,
3aIroHEeHNe JIUC
pedaexcum.

3.13 IIpoekt Twune! TaHHBIX, Ananumuueckas:
«Hayana TepeMeHHbIE, npolecce
nporpaMMupo] GyHKLIWH, CUCTEMAaTH3aLuU
HUS» MaTEMaTHYECKUE U | 3HAHMH.

JIOTHYECKHe Kommynuxayuonnas:
OIepaTopsl, BUABL | IpU pabore
aITOPUTMOB, KOMaHJaX.
yCIIOBHBIN oniepatop| [lpaxmuueckas:

pabotre MmO co3maHy|




onepatop for,
onepatop while.

BU3YyaAJIbHON KapT
3HaHUM.
Pegrexcusnas:
3a0JIHEHUE JIUC
pedaekcun

Pa3znes 1. BBenenue B mcKyccTBeHHbIH HHTE/IEKT (1 1)
VYyamuecs 10JDKHBI 3HATh MOHATHE WH(DOPMAIIUHU, Pa3IHIUe MEXKITY

IIOHATHUAMU ((I/IH(I)OpMaI_II/ISI», «JaHHBIC».

VYyamuecs 107KHBI yMETh:

° MPUBOANTH MPUMEPH HHPOPMALIMOHHBIX MTPOLECCOB

B IIpHUPOJC, O6H.I€CTBC, TCXHUYCCKUX CUCTEMAX,

° CTPYKTYypUPOBAaTh uH(pOpMaILHIO, BBIJICTISITh

OCHOBHBIC IMOHATHUA U B3aUMOCBA3HU MCXKY HUMU.

Pa3nes 2. AHaIu3 JaHHBIX B 3JIeKTPOHHBIX Tabauuax (8 u.)

Yuamuecs T0KHBI 3HATD:

® BO3MOXKXHOCTH 3JICKTPOHHBIX Ta6J'II/II_I I XpaHCHU,

AHAJIN3a U MMPCACTABIICHUS JAHHBIX;

VYyamuecs 10TKHbBI YMETh:

° BBOJUTHh U PEIAKTHPOBATH JAHHBIC B JICKTPOHHBIX
TaOJINIaX;
° BBITIONHSATH BBIUYUCIICHUS C TTIOMOIIBIO 3JIEKTPOHHBIX

Ta6J'II/IH; NpEaACTaBJIATL JaHHBIC B BHAC JUarpaMm H

rpaduKoB.

Pa3nea 3. OcHoBbl nporpammupoBanust Ha Python (12 4.)



Vyamuecs J0IKHBI 3HATh:
° TOHSATUS «AJTOPUTM», «HCTIOJHUTEIbY», «CHCTEMa
KOMaHJ MCIIOJIHUTEIIS»;
° OCHOBHEIC AITOPUTMHUYECKHUE CTPYKTYpBHI:
clIeI0BaHNE, BETBIICHUC, IIUKII;
° peann3alnio OCHOBHBIX AJITOPUTMUYECKHUX CTPYKTYP
B BBIOPAHHOM SI3bIKE ITPOTrPaMMHUPOBAHUS.
VYyamuecs 101KHBI yMETB:
° COCTABJISITh QJITOPUTMBI JIJISI PEIICHHUS] TPOCTHIX
3aJ1a4 B CJIOBECHOM opMe, Ha aITOPUTMHUIECKOM SI3bIKE U Ha
BBIOPAHHOM SI3bIKE ITPOTPAaMMHUPOBAHUS;
° BBITIOJIHATH TPACCUPOBKY aITOPUTMA;
° MPOTrpaMMHUPOBATh HECJIOKHEIC JIMHEHHBIE,
pa3BeTBIAOIIMECS M UUKIMYECKHE  aJITOPUTMBI  Ha
BBIOPAHHOM SI3BIKE MIPOTPAMMHUPOBAHHSI.
Conep:xanue Kypca
B »sTom paspmene comepKHTCS TEMAaTHUYECKOe IIJIAaHUPOBaHUE W
MepeUYeHb IUIAHUPYEMBIX pE3YyJIbTAaTOB OCBOEHHUSI IPOTrpPamMMBbI
(MTOTOB U3YYEHUS OTJIETBHBIX TEM).
Ha ycmoTpenue yduTenss KOJIMYECTBO YacoB, OTBEICHHBIX Ha
OCBOCHHME OTICNBHBIX TEM W TMPOBEJACHUE NPOSKTHBIX 3aHATHMH,
MOXKET OBITb YBETMYEHO B 3aBUCUMOCTH OT BO3MOXXHOCTEH U

MHTEPECOB 00yUarOIIUXCS.



Pazniune 6a30BOro ypoBHS OT yriyOJI€HHOTO Kypca HMpOsIBIISETCS B
CTeNeHU TJIYOMHBI W KauecTBA OCBOCHUA TEOPETUYECKOTO

Marc€puraia v NOJIYUYCHHBIX IMPAKTHYCCKHUX HABBIKOB.



TemaTudeckoe IIAHUPOBaHUE

Tabauua S
MuHMMAIbHBIA BAPUAHT Y4€OHOI0 IJIAHA

Ne Tema KosmnuectBo
4acoB
BBenenue B HCKYCCTBEHHbI MHTEJIEKT

1 | BeneHue B HCKYCCTBEHHBIN 1
WHTEJJIEKT
Hroro no pazneny 1

AHaJIU3 TaHHBIX B 3JIEKTPOHHBIX TAa0JMIaX

2 | Hayka o nanHbix. bonpmme nanusie 1

3 | OnucarenbHasi CTATUCTHKA. 1
TabnuuHble TaHHBIC

4 | ObpaboTKa JTaHHBIX CPEICTBAMHU 1
AIIEKTPOHHOM TaOIHIIBI

5 | O6paboTtka naHHbIX. [lepBuyHbI 1
aHau3

6 | Busyanuzanus gaHHbIX 1

7 CraTucTUYECKHH aHaIN3 TaHHBIX. 1
Koppensunonnsiii ananus

8 CTaTUCTUYECKUN aHAIN3 JaHHBIX. 1

JInHEeNHbIN perpeCCUOHHBIN aHAIN3




9 [IpoekT «CTaTUCTUYECKUI METO 1
aHaJan3a JaHHBIX)
HToro no pasneny 8

OcHoBblI nporpaMmmupoBanus Ha Python

10 | Anroputrmsl 1 ucniostautenu. Criocoo 1
3aMKcH aIropuTMOB

11 | O6mue cBeneHUs O A3bIKE 1
nporpamMupoBanus Python

12 | Opranu3zaius BBOJa M BbIBOJIA JaHHB] 1

13 | AnroputMudeckasi KOHCTPYKIIHS 1
«CJeI0OBaHUE

14 | IlporpaMMHupOBaHUE TUHEHHBIX 1
AJITOPUTMOB

15 | AnropurMuuecKkas KOHCTPYKLUS 1
«BETBJICHUEY

16 | Ilonnas ¢popma BeTBICHUS 1

17 | IlporpammupoBanue 1
Pa3BETBISAIOLIUXCS aJITOPUTMOB.
VYcnoBHBIM oniepaTop

18 | [IpocTeie U cOCTaBHBIE YCIOBHUS 1

19 | AnropurMuuecKkas KOHCTPYKLUS 1

«oBTOpeHue». IIporpammupoBanue




[UKJIOB C 33/IaHHBIM yCIIOBUEM
MPOJOIKEHHSI paOOTHI

20 | I[IporpaMmmMupoOBaHHE ITUKIIOB C 1
3a/IaHHBIM YUCJIOM IMOBTOPEHUI

21 | IIpoekt «Pa3znuuHble BapUaHThI 1
MPOrPaMMHUPOBAHUS LIUKINYECKOTO
ITrOpUTMaY

22 | IIpoekt «Hauvaya nporpaMMHupOBaHus 1
Ha Python»
HToro no pazneny 13
UuToro 21

OpraHu3anMoOHHO-NEeAATOTHYeCKUe YCIOBHS peaTu3anun
Kypca

JUia peanu3alM Kypca Ha OCHOBE HpOrpaMMbl HEOOXOAUMO

HAJIN4YHUC CIICAYIOINX KOMIIOHCHTOB!

° KOMITBIOTEpHOE  pabouee MECTO yUuTeNs,
noakioueHHoe k cetu Uatepuer (Wi-Fi wnu o kabenro),

° MPOSKIIMOHHOE 00OPYJOBAHWE WJIM WHTEPAKTHUBHAS
JI0CKa C BOBMOKHOCTBIO JICMOHCTPAIINH TIPE3EHTAIINH;

° KOMITHIOTEPBI WJIH HOYTOYKH, PACIOJIOKCHHBIC B
KOMITBPIOTEPHOM KJacce, TAe KaXAbld Y4eHHUK paboTaer ¢

yCTpOﬁCTBOM 0o HHAWBUAYAJIBHO, 1100 B rnapax;



° KOMIIBIOTEPHl MM HOYTOYKH KakK y4amiuxcs, Tak U
yuuTens JOJDKHBl OBITh Ha ONEPAllMOHHBIX CHUCTEMax
Windows/MacOS;

) TUIIOBOE MPOTrpaMMHOE oOecrieueHne, MpUMEHsIEMOoe
001meo0pa3oBaTeIbHBIMA ~ OPTaHU3AIUSAMH,  BKIIOYas
nporpamMMmy Ajsi paGoThbl € AJIEKTPOHHBIMU TaOauuamu MS
Excel;

° uHTerpupoBaHHas  cpega  paspaborku  (IDE)
IS SI3BIKa IporpaMMupoBanust Python;

° Jupyter Notebooks — cpena pa3paborku, ais
3amycka Qaiinos u3 marepuano Y MK ¢ kommnbrorepa nim us

00J1a4HOTO XPaHHMIIUIIA.

Texnuveckue TpedoBanus k [10

I1K nnu HoyTOYyK Ha 6aze OC Windows, MacOS

CucremHubIe TpeOOBaHUS CucremHubie TpeOOBaHUS
Windows MacOS

e OmeparmoHHas e OrmepalliOHHAsT CUCTEM

cucremMa Windows 7 win MacOS X 10.10 naum BbILIg

BBIIIE e [IIpomeccop Intel® Coreg

o [Ipomeccop Intel® Col  Duo unm aHaIOTHYHBIN €

Duo unm aHajJornyHbIi ¢




yactorod 1,5 I'T'11 mum yactotod 1,5 I'T'11 mum

BBIIIIE BBIIIIE

e 2/4Tb onepaTtuBHOIi e 1,5I'b oneparusHoi
MaMSATH JJI CUCTEM IO namsatu - [Ipomeccop Intel(
ynpasienuem 32/64-6utnq  Core Duo win

Windows aHAJIOTMYHBINA C YaCTOTOM

1,5 I'T'n nu BeImIe
e [,5I'b oneparuBHoOM

MaMsTH
° Pazpemenne sxpana 1024x768 wnu 6osbie
° Hanuumne unTepHeT-coeAMHEHUS

o Heo6xoauMo ucnob30BaTh akTyallbHbIE

BEPCHH OJHOTO U3 cilenyronux opaysepon: Edge,

Chrome, Safari, Firefox, Opera

®opmMbI aTTECTALNH

Bcee pasgensl mpeanosararoT BBINOJIHEHHWE W 3alIUTY IIPOEKTOB.
IIpoekTbl 1O CBOEN IUAAKTUYECKOW CYLIHOCTH HAalElIeHbl Ha
¢dbopMHpOBaHHE  CIOCOOHOCTEH, MO3BOIAIOIUX  3(P(HEKTUBHO
JIeiCTBOBAaTh B pealibHOM >KU3HEHHOM cuTyanuu. OOnanas umw,
ydaluecss MOTyT aJalnTHPOBAaThCA K M3MEHSIIOUIUMCS YCIOBHSM,
OpPHEHTUPOBATbCS B PA3HOOOPA3HBIX CHUTyalMsIX, paboTaTh B
KOMaHJIE.

IIpu pabore Hax NTPOEKTOM MOSABIAETCS HUCKIIOUUTEIbHAS

BO3MOXHOCTb (bOpMI/IpOBaHI/IH Y y4dJalmuxcda KOMIICTCHTHOCTHU



pasperieHuss mpodieM  (IMOCKONMBKY OOSI3aTENBHBIM  YCIIOBUEM
pealM3allii MeTOoAa MPOEKTOB B IIKOJIEC SIBJISIETCS pEIICHHE
y4dalumMcsi COOCTBEHHBIX MPOOJIEM CpeICTBAMU MPOEKTa), a TAKKe
OCBOEHUE croco0oB JIESITEIIbHOCTH, COCTABJISIFOIIUX
KOMMYHHKATHBHYIO U WH()OPMAIIMOHHYIO KOMIIETEHTHOCTH.
Kaxxapiii mpoekT npesnonaraet noiy4eHne Kakoro-1moo mpoayKra.
B mpemnaraemMpix mpoekTax ATO MOPOTPaAaMMHBIA  HPOAYKT,
pelarmMi Ty WM HHYK 3a1ady. Ha BbINOJIHEHME MpoeKTa
npearaercsi 6a30Boe KOJIMYECTBO YaCOB, OJJHAKO 110 YCMOTPEHHIO
YUUTEIS], a TAKXKE B 3aBUCUMOCTH OT YMEHUN U UHTEepeca YYCHHUKOB
K T€ME KOJMYECTBO YaCOB MOXKET ObITh yBenuueHo. KoHKpeTHbIe
PEKOMEHIalluM JIaHbI B MaTepHaJIax MPOCKTHBIX 3aHITHI.

Ha 6a30BoM ypoBHE MPOEKTHBIC 3aHITHS MPEIaraloTcsi Ha TEMbI
«CTaTUCTUYECKUA  METOJ aHaldu3a JaHHbIX», «Pa3nuuHbie
BAPUAHTHl  IPOrPAMMHUPOBAHMS  IUKIWYECKOIO  aJrOpUTMay,
«Hauana mporpammupoBanus Ha Python», onu sBistOTCS
MEXIIPEAMETHBIMA, B OTJIWYHE OT MOHOIPOCKTOB, YaCTUYHO
BBIMIOJIHSIIOTC BO BHEYPOUHOE BpEMs U TIOJ PYKOBOJICTBOM
HECKOJIbKUX CIEIHAIMCTOB B PA3IMYHBIX 00NACTsAX 3HaHUA. Takue
MPOEKTHI TPEeOYIOT OYeHb KBaTU(UIIMPOBAHHON KOOPIMHAIIMH CO
CTOPOHBI CTICIIUAIMCTOB U CIIAXKEHHON pabOThl MHOTHUX TBOPUYECKHUX
rpynn. MexXnpeaMeTHbIe TPOEKThl MOTYT ObITh KaK HEOOIbIINMH,

3aTparuBarOiMMu ABA-TpU MPEAMCTA, TaK U HAIIPABJICHHBIMH Ha



pelIeHne  J0CTaTO4YHO  CJIOXKHBIX — IpoOsieM,  TpeOyroImux

conepmaTenLHoﬁ HHTErpanuyu MHOT'UX obnacTeil 3HaHHUSL.



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846751
Bnageney Knop Onera BnaguMmuposHa

OeicTevTened C 06.09.2023 no 05.09.2024



http://www.tcpdf.org

		2023-09-18T19:51:43+0500




