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ITosicHuTeILHAA 3aNIUCKA

IIporpamma kypca «Benenue B HCKycCTBEHHBIN
MHTEJUIEKT» COCTaBJeHa i1 8 KIaccoB B COOTBETCTBUM C
tpeboBanusimMu PI'OC ocHOBHOro o0mEero oOpa3oBaHUS
(mpuka3 Munnpocsemenust Ne 287 ot 31 mas 2021 r.), ¢
YUYETOM IIPEEMCTBEHHOCTH IPOrpaMM HayaJIbHOTO0, OCHOBHOT'O
U cpegHero  obmero  obOpasoBaHus.  IIporpamma
npeHa3HaueHa JUid  TPOJOJDKEHHST OOY4YeHHsS OCHOBAM
HCKYCCTBEHHOTO HMHTEJUIEKTAa M OPWUEHTHPOBAaHA HA aHAIIU3
JAHHBIX, BBEJEHUE B MalIMHHOE OOyueHHe Ha 0a30BOM
ypoBHE. 3a NOCJIEIHHE NECSATUIETHs BO MHOTMX 00JacTsX
HAYK{ U WHAYCTPUU CTAJM HAKAIUIUBATHCS OONBIINE 0OBEMBI

JaHHBIX, @ TAKXC CTaJId Pa3sBUBATHCA MCETOJAbl MAIIMHHOI'O

00y4eHUs1, O3BOJISIFONIUE U3BIIEKATh U3 3TUX JAHHBIX 3HAHUS U
SKOHOMMYECKYIO MOJIb3Y.

Jlns 6a30BOro ypoBHS MPOTpaMMOi MpeaycMOTpeH
MPONEAEBTUYECKHUIN pa3en aHaau3a JAHHBIX B AJIEKTPOHHBIX
TabnuIax, a TaKKe OCHOBBI MporpamMMmupoBanus Ha Python,
aHamu3 JaHHBIX Ha Python. OcHoBomomnararomieir Temoi
SBIISICTCST  BBEJICHHWE B IporpaMmupoBaHue Ha Python.
CdopMupoBaHHbBIE Y yYalTUXCs 3HAHUS U YMEHHUS B 00J1aCcTH
nporpamMmmupoBanus Ha Python Oyayr B manbHeifmem
MCIIOJIb30BaHbI MPU U3YYEHUHU aHAJM3a JAHHBIX HA CTYIEHHU
OCHOBHOTO 00111eT0 00pa30oBaHMs U MAIIMHHOTO 00yUeHHUs Ha

CTYIIEHU cpe/iHero obuiero oopa3osanus. Data Science — oqnHa



U3 CaMbIX IMPOTPECCUBHBIX 00JIACTEl B IMPOrpaMMUpPOBAHUU
cerogus, a Python — cameiii  momynspHBIH  H
pPaclpOCTPAaHECHHBIM  A3bIK, HCIIOJb3YEMBIM i1 aHaIn3a
naHHbix. He ynuBuUTENbHO, YTO JABE 3TH OOJACTH 3HAHMMA
AKTHUBHO HU3YYarOTCA M MPUMEHSAIOTCS CIELHAIUCTAMU JJIs
IIOCTPOEHUs NPEIAUKTUBHBIX MOJEIEH, BHU3yaJIM3alUuUd H
paboTel ¢ naHHbIMHM. Kypc MO3BONMT yyamumcsi OCBOMTH
OCHOBHBIE = WHCTPYMEHTBHl pabOThl W  NPUCTYNUTh K
MOCTPOCHUIO Mojiesiel u paboTe ¢ aHHbIMU. B X011e ocBoeHUs

y4eOHOTO MaTepuana Kypca y yJammuxcsi GopMupyercst

YCTOMYMBBIA HMHTEPEC K M3YYECHHUIO JIAHHOM TEMBI U
3aKIabIBacTCs 0aza Ui MPOJOJDKEHUS W3YYCHHS METOIOB
MAalIMHHOTO OO0y4YeHHs Ha CTYNEHH CpeIHEero oOIero
o0Opa3oBaHusl.

[Iporpamma pazpaboTaHa B COOTBETCTBUH C OJHHUM U3
JTUJAKTAYECKUX MPUHIIMIIOB — IPUHIIUIIOM ITPEEMCTBEHHOCTH.
CoaepxaHve TporpaMmbl HAXOAUTCS B TECHOW CBSI3H C
MaTepuaIoM JJisl Ha4YalbHOTO 00IIero o0pa3oBaHus, a TaKkKe
SBJISIETCSI HEOOXOJUMBIM ISl TTOCTEAYIONMIETO M3YYeHHs] Ha
CTYNEHH CpeaHero oomero oOpa3oBaHHs. OTO — JIMHHS
s3bIKa MporpamMmMmupoBanus Python, ocBoeHHE KOTOPOTO
HAYMHAETCS B OCHOBHOM IIIKOJE, M CKBO3HAs JIMHUS
MaITUHHOTO O00Yy4YeHHs, OCBOEHHWE KOTOPOTO HAYMHAETCS Ha
IIPOIEIEBTUYECKOM YPOBHE B HAYAJIbHOM M OCHOBHOMW IIKOJIE

H IPOAO0JIKACTCA AaJIEC B CpC}IHGﬁ IIKOJIC.



K 3aBepmienuto oOyueHus Mo MporpaMMe ydariuecs
JIOJDKHBI TTOHUMATh AaKTyaJIbHOCTh aHallu3a JaHHBIX, €ro
OCHOBHBIE 00JIACTU TPUMEHEHUST W METOJbl peaTu3allnH.
[IporpaMmma mpenmonaraer, 4YTo y Yy4ammxcs Oyzaer

c(hOpMHUPOBAHO IIEJIOCTHOE MPEACTaBICHUE 00 aHaIu3e

JaHHBIX, peaJIn3allid METOJOB aHAJIN3a JaHHBIX HA SA3BIKE
Python, ero chepax nmpumeHeHwUsI.

Jannslii Kypc omnupaercss Ha (pyHIaMEHTaJIbHBIE
JUJAKTUYECKHE  IPHUHLUIBI, TaKue  KaKk  INPaKTUKO-
OPUEHTUPOBAHHOCTb, Hay4HOCTb U JOCTYITHOCTb,
LIEJIOCTHOCTh U HENPEPBIBHOCTh, a TAK)KE€ WHHOBAIIMOHHBIE
METOABl  MPOOJIEMHO-Pa3BUBAIOIIETO W CMEIIAHHOTO
00y4yeHHsI, TPOrPAMMHO-IIPOEKTHOI'O U HCCIIE10BATEIbCKOTO
NOXO0J0B. B KOHIIE KaK0ro ypoka NPUCYTCTBYIOT BOIIPOCHI
U 3a/laHds, MHOTME M3 KOTOPbIX OpUEHTHPOBAHBI Ha
KOJUIEKTUBHOE  OOCYXJEHHEe, JHUCKYCCHUH,  BBIPaOOTKY
KOJUIEKTUBHOT'O MHEHMUSL.

Ocoboe MecTo B peanu3alnuu IporpaMMbl OTBOJUTCS
BHJICOJIEKIIMSIM, OHJIAH-pecypcaM, TpeHaxepam. Bce 3To
co37aeT HEoOXOoAWMbIE YyCIOBHS JJd  (OPMHUpPOBaHUS
CaMOCTOSITEIBHOCTH B IUTAHUPOBAHUH y4eOHOH
JeSITeIbHOCTH, B OpraHU3allMi y4eOHOr0 COTPYIHUYECTBA, B
pacmpeneneHud poJied TpPHU pEIIeHUH YYeOHBIX 3a7ad |
npobieM. HeoTbemiieMoil 4acThi0 NPOrpaMMBbl  SBIISETCS

MMPOCKTHAd ACATCIbBHOCTD o6yqaroumxc;1.



W3yueHue pas3InyHBIX AacleKTOB aHaJlh3a JaHHBIX
MO3BOJIUT CHOPMUPOBATH Yy YyYAIIMXCS CIHOCOOHOCTh K
AQHAJIMTUYECKONM M IPOTHOCTUYECKOM aAesaTesnbHOCTU. llouck
OTBETOB Ha MPOOJIEMHBIE BOIIPOCHL, pEUICHHE MPOOIEMHBIX U
HCCJIEIOBATENbCKUX  3aJaHuH, UHTEIPUPOBAaHHBIX B
CoJlepKaHue, HamNpaBlieHO Ha (OPMUPOBAHUE Y YyYaAIIHXCS
LEJIOCTHOI'O CUCTEMHOTO MBIIUICHUS, KOTOPOE MO3BOJIUT UM
OLICHUTh C(OPMHUPOBAHHBIN KPYr MOCTOSHHBIX MHTEPECOB U
OCYILIECTBUTH OCO3HaHHBIN BBIOOD JAJIbHEUIIEN
00pa3oBaTeNbHOW  TPACKTOPUM U  MPOPECCHOHATBHOTO
CaMOOITPEEIICHUS.

Heas 1 3agaum kypcea. [naBHas nens Kypca — 1athb
yuamumcsi 0a3oBoe MpejacTaBieHre 00 aHanM3e JaHHBIX U
peai3aliy OCHOBHBIX METOJOB aHAIW3a JAaHHBIX Ha SI3BIKE
Python, mo3HakOMHTH ¢ TEPMHHOJIOTHEH HCKYCCTBEHHOTO
MHTEJUIEKTa W HAY4YUTh HPUMEHATh HEKOTOpPhIE W3 €ro
METOJIOB ISl PELIEHUS PAKTUYECKUX 3a/1a4.

eneBass ayautopusi Kypca. Yyammecs 7—9

KJIacCOB 00111€00pa3oBaTEIbHBIX IITKOJI.

Mecro Kkypca «VICKyCCTBEHHBI WHTEUIEKT» B
yaeOHOM M1aHe. Ypoku Kypca «BBenenue B VIckyccTBeHHBIH
MHTEJUIEKT»MOTYT TpoOBOIUThCST B 7, 8 u 9 Kiaccax
B KayeCTBE BHEYPOUHOM JEATEIBHOCTH (BO3MOXHBIE

bopMmBI: (bakynpTaTHB, KpPY’KOK " poyee).



HeHHOCTHbIe OPUEHTUPLI COACPKRAHUA U
peanau3anum nmporpamMmmal

Copnepxanue IIPOrpamMMbl HOCUT
MEXIUCUUIUIMHAPHBIN Xxapakrep. EcrecTBeHHBIM 00pa3zom
BBITJISIAMT €r0 BO3MOXKHAsi MHTErpanusi ¢ JAUCLUIUIMHAMM
npeaMmeTHoi obnmactu  «Marematnka W MH(pOpPMATHKa».
Pa3zButue 10rMyeckoro M ajJropuTMHYECKOTO MBILIUICHUS,
OCYILECTBIIIEMOE Ha YpOKax 0 3TUM JUCLUIUINHAM, CIYXKHT
3ajaue GOpMHUPOBAHUSI HEOOXOIUMON OCHOBBI, HA KOTOPOH B
JanpHeimemM OyleT OCYILIECTBIEH Iepexo] K MalluHHOMY
00y4YEHMIO Ha CTYIIEHHU CPEIHEro 001ero oopa3oBaHusl.

Uepes ucnoap30BaHuE pa3INuHbIX AATaCETOB U aHAIIU3
JAHHBIX CHUHTE3UPYIOTCS 3HAHUA W YMEHHUS Yy4dalluxcs,
MOJIyYE€HHBbIE UMU Ha ypoKax reorpaduu, Gpusnku, Onosorun
U IPYTUX.

Heorpemnemoll  4acTbl0  IIPOrpaMMBbl  SIBISIETCS
peanu3alys MPOEKTHOro Meroaa oOyudeHus. IIporpammoi
NPEIyCMOTPEHO  BBINOJHEHHE TaKMX IPOEKTOB  Kak

«CraTuCcTHYeCKUH METOJ aHalin3a JdaHHBIX», «Pa3nmmunbIe



BapHaHTHI IPOIPAMMHUPOBAHUS LIUKIMYECKOIO aJrOpUTMay,
«Havana nporpammupoBanus Ha Pythony. IIpoekTsl o cBoeit
JUIaKTUYECKOM CYIIHOCTH HaleleHbl Ha (OopMUpOBaHHE
crocoOHOCTEH, MO3BOJAIOINX 3(P(PEKTUBHO JEHCTBOBAThH B
peanbHO# ku3HeHHOW cutyamuu. OOnamas UMM, yJaluecs
MOTYT aJalTUpPOBaTbCA K M3MCEHSIOIIUMCS  YCIOBUSIM,
OpPUEHTUPOBATHCS B Pa3HOOOpA3HbIX CUTyalUsX, paboTaTh B
KOMaHJE.

I[Ipu  pabore  Hax  NOPOEKTOM  MOSBISETCS
UCKJIIOUUTENIbHAsE BO3MOKHOCTh (JOPMUPOBAHUS Y YHALIUXCS
KOMIIETEHTHOCTH  pa3pelieHust  npodsieM  (IIOCKOJIbKY
00s3aTeNbHBIM YCIIOBUEM pEAM3allid METOJla IPOEKTOB B
IIKOJIE SIBJISIETCS PELIEHUE yJalllMMCsl COOCTBEHHBIX ITPpoOiieM
CpeACTBaMU TIPOEKTa), a TaKKe OCBOCHHE CII0COOOB
JESATEIIBHOCTH,  COCTaBISIONIMX  KOMMYHUKATUBHYIO H

MH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

I[Inanupyembie pe3yabTaThbl 0CBOEHUS Y4eOHOTO
Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaMm
OCBOCHMsS OOy4aroIIMMUCS OCHOBHOM 00pa3oBaTesbHOM

MIPOTrpamMMBbl CpETHETO 00IIero 00pa3oBaHUs: TUIHOCTHBIM



pesynbTaram (Tabmuia 1); MeTanpeaMeTHBIM Pe3ysibTaTaM

(Tabmuia 2); npeMeTHBIM pe3ysibraTam (Tabnuia 3).

Taoaunna 1

JIMYHOCTHBIE pe3yJdbTaThbl

TpeGoBanue ®IOC!

YeMm gocruraercs

JInuHOCTHBIE pE3yJIbTaTHI,
o0ecreynBaroue alanTaiuo
oOyuJatomerocs K
U3MEHSIOIIMMCA ~ YCIIOBUSAM
COLMAIBHOW W  HPUPOLHOMN
Cpensl:

YMCHUC paciio3HaBaTb
KOHKPCTHBIC IMPUMCPLI
IOHATUA TI0 XAPaKTCPHBIM
IIpHU3HAKaM, BBIINIOJIHATD
ornepanunu B COOTBETCTBUU C
OIIPECACIICHUCM u

MPOCTEUIINMU  CBOMCTBAMH
MOHATHSI, KOHKPETU3UPOBATH
MIOHSATHE IIpUMepamH,
HCIIOBb30BATh MOHATHE U €T0
CBOMCTBA IIpY PEILICHNH 3a]1a4,
a TaK¥Ke OIIEpUPOBATh
TEpMUHAMH u
MIpe/ICTaBJICHUsIMH B 00JIaCTH

Paznennl

«BBenenne B
HCKYCCTBEHHBII
HHTEJUIEKT,

«OcHOBBI
MporpaMMHUPOBAHUS Ha
Pythony,

«AHann3 JaHHBIX B
AIEKTPOHHBIX TAOIUIAX).

! Mpukas Musmnpocsemenus Ne287 ot 31 mast 2021 .




KOHLIETILINU YCTOMYUBOIO
pa3BUTHUSA

LennocTtu Hay4HOTO
[MO3HAHUS:

OBJIaJICHUE OCHOBHBIMH
HaBBIKAMU
HCCIIEN0BaTENLCKOM
NesITeIbHOCTH, YCTAHOBKA Ha
OCMBICIICHUE OIIBITA,
HaONIIO/ICHUH, TOCTYNKOB U
CTpPEMIICHHE
COBEPILIEHCTBOBATh yTH
JOCTHOKEHHUS
WHIUBUIYATBHOTO i
KOJUJIEKTUBHOTI'O

Onaronorydus

Paznensr «Ananus
JIAHHBIX B 3JICKTPOHHBIX
Ta0IUIIAX)>.




Taoauna 2
MeTtanpeaMeTHble pe3yJbTaThl

TpedoBanne ®I'OC Yem gocTuraercs

YMeHue
CaMOCTOSITEITLHO
IUTAHUPOBATh yTH
JNOCTYDKEHUS 1IeJIM, B
TOM qucie
aJIbTEpHATHBHBIE,
OCO3HAaHHO  BBIOMpATh
HaubOosee 3 PeKTUBHBIC
CTIOCOOBI pemieHus
y4eOHBIX u
MO3HABATENIBHBIX 33/1a4.

HpOCKTHLIC 3aJaHusA

YMenue OLICHUBATh
MIPaBUIBHOCTD
BBITIOJTHEHUST  yueOHOU
3aJaud, COOCTBEHHBIE
BO3MOKHOCTH ee
pereHus.

Pa3znenbl «AHanu3 NaHHBIX B
AIIEKTPOHHBIX TAOIUIIAXY,
«AHanu3 naHHbIX Ha Pythony




YMeHue OIPENEIIATh
MTOHSTHS, CO3/1aBaTh
000011IeHHS,
yCTaHABIIUBATh
aHaJIOTHH,
KJ1accu(uIMpoBarsb,
yCTaHABIIMBATh
MIPUYUHHO-
CICACTBEHHBIC  CBS3HU,
CTPOHTH JIOTUYCCKHUE
paccyxaIeHus,
YMO3aKTFOYCHHUS
(MHIYKTUBHBIE,
JNCNYKTUBHBIE W TIO
aHaJIOTUW) W  JIeJaTh
BBIBO/IBI.

Pasnensl «AHanu3 JaHHBIX B
AIIEKTPOHHBIX TAOJIHUIIAXY,
«Ananu3 naHHbBIX Ha Pythony

Ymenue CO3/1aBaTh,
MPUMEHSITh u
peoOpa3oBhIBATH 3HAKH
U CHUMBOJIBI, MOJIENU H
CXEMBI ISl PELICHHS
y4eOHBIX u
MO3HABATENBHBIX 33]1a4.

Pasnensl «AHann3 JaHHBIX B
AIIEKTPOHHBIX TAOIUIIAXY,
«AHanu3 naHHbIX Ha Pythony

dopMupoBaHue u
pasBuTHe
KOMIIETEHTHOCTH B
00J1aCTH UCIIOIB30BAHUS
HUKT (UKT-
KOMITETEHIIUH).

Pasnensl «AHanu3 JaHHBIX B
ANIEKTPOHHBIX TAOIUIAX»,
«AHanu3 naHHbIX Ha Pythony




Taoauma 3

Hp €IMETHDBIC PE3YJIbTAaThI

TpedoBanne ®I'OC Yem gocTuraercs
dopmupoBaHHe Paznener
nH(pOpMaITMOHHOM u | «OCHOBBI
AITOPUTMHUYECKON KYJIBTYphI, | MPOrpaMMHUpPOBAHMS Ha
dbopmHpoBaHHE Python»
IPEJICTaBICHUS O KOMIIbIOTEPE | «AHalIM3 JaHHBIX Ha
KaK yHHBepcanbHOM | Pythony
YCTpOHCTBE 00paboTku
uH(popMaluuy, pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHUM
UCIIOJIb30BaHUS

KOMITBIOTEPHBIX YCTPOMCTB.

dopMupoBaHue
MIPEACTaBICHUS 00 OCHOBHBIX
M3y4aeMbIX MOHATHUAX
(nabOpManHs, aJTOpUTM,

MOJIEJIb) U UX CBOMCTBAX.

Pasgensl «AHanus
JAHHBIX B AJICKTPOHHBIX
TaOJIHIIax »,

«OCHOBBI
IpOrpaMMHUPOBAHUS Ha
Python»

«AHanu3 TaHHBIX HA
Python», «BBenenue B
MaIIMHHOE 00y4eHne Ha
Python»




PasButre anropuTMuU4ecKoro
MBIIUICHUS, HEO00XO0IUMOI0
JUTSL npodeccnoHanbHOM
JIeATEIIbHOCTH B COBPEMEHHOM
oO11ecTBe; pa3BUTHE YMEHUMI
COCTaBUTh u 3anucaThb
AITOPUTM JJI1 KOHKPETHOTO
UCTIOJIHUTEIIS; (POPMHUPOBAHUE
3HaHUU 00 ANTOPUTMUYECKUX
KOHCTPYKIUAX, JIOTMYECKUX
3HAQUEHUSIX U Olepauusx;
3HAaKOMCTBO C OJHUM W3
A3BIKOB MPOIPaMMHUPOBAHUS U
OCHOBHBIMH
AITOPUTMUYECKUMHU
CTPYKTYpaMu — JIMHEWHOM,
YCIIOBHOW U HUKJIMYECKOU.

Pasnennr «Ananus
JAHHBIX B AJICKTPOHHBIX
TaOJIMIIAX »,

«AHanu3 NaHHBIX HA
Pythony, «OcHOBBI
MAIIMHHOTO O0YYEHUS»

dopmupoBaHHe YMEHHI
dbopmanuzanuu u
CTPYKTYpUPOBaHUS

uHpopmanuu, YMEHUSA
BBIOMpPATh croco0
MPEJCTABICHUS  JIaHHBIX B

COOTBETCTBUH C ITOCTABIICHHOM
3ajaueld  (TaOJUIbI, CXEMBI,

rpaduky,  JAMarpaMMbl) €
UCTIOJIb30BaHUEM
COOTBETCTBYIOILINX
TIPOTPaMMHBIX CpelICTB

00paboOTKH JaHHBIX

Pasgensr «OcHOBBI
MPOrpaMMHUPOBAHUS Ha
Python», «Ananu3
JAHHBIX B AJICKTPOHHBIX
TaOJIHIIax »,

«AHanu3 gJaHHBIX Ha
Pythony», «BBenenue B
MaIlTMHHOE 00y4YeHre Ha
Python»




@OopMUPOBAHHE HABBIKOB U
yMEHMM  0e30omacHoro
1eJ1eCO00Pa3HOro  MOBEIEHHUS
npu pabote c
KOMITbIOTEPHBIMU
nporpaMMaMd U B CETH
WuTtepHer, ymeHus coOM01aTh
HOPMBI UH(POPMALMOHHOM
9THKH U IpaBa

Pa3znen «BBenenue B
HUCKYCCTBEHHBIN
WHTEIIIEKT)




YuyeOHO-TEMaTHUECKHH IJIaH

B sTom pasnene npuBOAMTCA BapuUaHT IUIAHUPOBAHHUS
3aHATUH, PACCUUTAHHBI HA MUHUMAJIbHBINA y4eOHBIN IJIaH.
IIpencrasiieH nepedeHb INIAHUPYEMBIX PE3YIIBLTATOB OCBOCHUS
IIPOrpaMMBl JUIS 0a30BOro BapuaHta  y4eOHOro
I1aHupoBaHusl. Pazianune 6a30BOro ypoBHs OT yriIyOJeHHOTO
Kypca MposBISETCA B CTENEHU IITyOUHBI U Ka4eCTBA OCBOCHUS
TEOPETHYECKOr0 MaTepuajla M IOJYYECHHBIX NPAKTUYECKUX

HaBBIKOB.

TemaTH4yeckoe INIAHUPOBAaHME C OHNPEIACICHHUEM
OCHOBHBIX BH/10B y‘lEﬁHOﬁ ACATCJIBbHOCTH

Taoauna 4
«BBenenne B UCKycCTBEHHbII HHTE/IEKT
Haunmenos Kparkoe Buabl yueOHoi
aHHe TeMbI coepKaHue JeATEJILHOCTH
1. Beenenune 8 U1 u MO
11 BBengenue B [Iporuosuposanue, Ananumuueckasi:
MAIlIMHHOE¢ aHaJIu3, 06y‘I€HI/I€, IIOMCK OTBETOB Ha
Oﬁyqelme JJaHHBIC, l'IpI/ISHaKI/I, BOHpOCI)I y‘{I/ITCJ'ISI,
aJ'lFOpI/ITM, CaMOCTOHTeHBHHﬁ
HUCKYCCTBEHHBIN MONCK MH(pOPMAIIII

HHTEJUICKT,
MalTuHHOE 00ydeHre

npu pelieHnn




IMOCTaBJICHHBIX

3ajad4.
KOMMyHuKaUMOHHa
A KOMaHaHas

paboTa, OTBETHI Ha
BOIIPOCHI YUHTEIIS,
UTpoBast PaKTHKa.
Ipaxkmuueckas:
ydqacTue B HIpE,
paboTa ¢ UTPOBBIM
TPEHaXEePOM.
Peghnexcusnas:
pedexcus
METOIOM «6 IIUIAI

AHaJIM3 JAHHBIX B 3JIEKTPOHHBIX Ta0JaMIAaX

21

Hayka o Hayxka o nanssbIX,
JTaHHBIX. npodeccuu B
Bonbme 00J1acTH HayKH O
JNaHHBIC JAaHHBIX, TaHHBIC 1
OonpLINE JaHHEIE,
METO/IbI PaboTHI C
JaHHBIMH

Ananumuueckas:
MOUCK OTBETOB Ha
BOTIPOCHI YUHUTEIs,
CaMOCTOSITEIbHBIHN
MTOVCK UHPOPMAITUT
npu penieHnH
MTOCTaBJICHHBIX
3amad.
Kommynurxayuonna
4.  yd4acTHe  BO
(dpoHTATHEHOM
00CyXIeHnH,
OTBETHI Ha BOIIPOCHI
YAUTEIS.
Ilpakxmuuyeckas:
pelieHne
MpeIaraeMbIx
3aJJaHuN
cpencrBamu Excel.
Peghnexcuenas:




obcyxnenne
KOHTPOJIBbHBIX
BOTIPOCOB H
[IOJBEJIECHUE UTOIOB
BBIIOJIHEHUSA
MPaKTUIECKOTO
3aJaHNs

2.2

OmnucaTtenbHas
CTaTUCTHUKA.
TabauuHbIe
JIaHHbIE

TabauuHbIe TaHHEBIE,
METOJIbI pabOTHI C
TaOINYHBIMHA
JTaHHBIMU, 0a30BbIC
HHCTPYMEHTBI
TaOJIMIHOTO
mporeccopa Excel,
c6op u oboramieHne
JTAHHBIX

Ananumuueckas:
MOUCK OTBETOB Ha
BOTIPOCHI YUHUTEIs,
CaMOCTOSITEJIbHBIN
MOUCK nHpopManuu
npu perieHnH
MTOCTaBJICHHBIX
3amgad.
Kommynurxayuonna
4. ydacTHe  BO
(dpoHTaTHEHOM
o0CyXIeHnH,
OTBETHI Ha BOIIPOCHI
YUUTEIIS.
Ipakmuueckas:
pelieHne
mpe/IaraeMbIx
3a/laHui.
Peghnexcusnas:
obcyxenue
KOHTPOJIbHBIX
BOTIPOCOB H
MIOJTBE/ICHIE UTOTOB
BBITTOJTHEHHS
MPAKTUIECKOTO
3aJlaHus

2.3

O6paboTtka
JIAHHBIX
CpeCTBaMU

CTaTUCTHYECKHE
MoKa3aTeny, Mephbl
LEHTPAJILHOU

Ananumuueckasn.
IIONCK OTBETOB Ha
BOTIPOCHI YUHTEIS,




SJEKTPOHHOM | TEHIEHIWH, CaMOCTOATENbHBIN
TaOIUIBI BCTPOCHHEBIE MOUCK HH(pOpMaU
dynxuun =CUET(), npu peuieHuu
=CYMM(), MOCTaBJIEHHBIX
=CP3HAY(), 3ajau.
=MAKC(), =MUH(), | Kommynuxayuonna
=MOJA(), A y4acTHE  BO
=MEJIMAHA() ¢bpoHTaTHEHOM
o0cyxXIeHnH,
OTBETHI Ha BOIPOCHI
YUUTEIS.
Ipakmuueckas:
penieHue
IpeJIaraeMbIX
3alaHui
cpencrBamu Excel.
Peghnexcusnas:
obcyxienue
KOHTPOJIBHBIX
BOIIPOCOB H
MOZIBEZICHIE UTOTOB
BBITIOJTHEHHS
MPaKTHIECKOTO
3a7aHus
24 O6paboTtka IlepBuunblii ananu3 | Anarumuueckas.
JIAHHBIX. JIAHHBIX, ATAIIbI MIOUCK OTBETOB Ha
IlepBuuHsbIit paboThI C TAHHBIMH, | BOIPOCHI yUHUTEINS,
aHau3 BCTPOEHHBIE CaMOCTOSATEIbHBIN
GbyHKIHN MTOVCK UHPOPMAIIUT
=CYETECJIN(), pu peleHun
=CYETECJIMMH(), | mocTaBieHHBIX
=CP3HAYECJIA(), 3a/1a4.
=CP3HAUYECJIUMH | KommyHuxayuonna
(),=CYMMECIJIN(), | #: yuactHe BO
=CYMMECJIMMH() | ¢ponTansHOM

o0cyXieHunH,




OTBETHI Ha BOIPOCHI
YUUTEIS.
IIpaxkmuyeckas:
pelieHue
npeaIaraeMbIX
3aJaHul
cpencrBamu Excel.
Peghnexcusnas:
obcyxenne
KOHTPOJIBHBIX
BOIIPOCOB H
MOZIBEZICHIE UTOTOB
BBITIOJTHEHUS
MIPAKTUYECKOTO
3aaHuA

2.5

Buzyanuzanus
JaHHBbIX

Buzyanuzauus
JIAHHBIX,
BU3YyaJIbHBIN aHATIH3
JIAHHBIX, TPapUKH,
JIarpaMMBbl,
THCTOIPAMMBI,
KOHCTPYKTOP JUIst
paboTHI ¢
JMarpaMMaMi U UX
(dbopmaTHpoBaHUe

Ananumuueckas:
MOUCK OTBETOB Ha
BOTIPOCHI YUHTEIS,
CaMOCTOSATEIbHBIN
MTOVCK UH(POPMAITIT
npu penieHnH
MTOCTaBJICHHBIX
3amad.
Kommynurxayuonna
A, y4acTHE  BO
(bpoHTaTBHOM
o0cyxieHunw,
OTBETHI Ha BOIIPOCHI
YUUTEIIS.
Ilpakmuueckas:
pereHne
IpeIaracMbIxX
3a/laHui
cpencrBamu Excel.
Peghnexcuenas:
obcyxenne
KOHTPOJIbHBIX




BOIIPOCOB H
MO/IBE/ICHHE UTOTOB
BBITIOJTHEHHS
MPaKTHYECKOTO
3a/1aHusL.

2.6

CrarucTHueck
Wi aHAIU3
JTaHHBIX.
Koppensauuon
HEBIN aHAIIN3

Crartuctudeckui
aHaIN3 TaHHBIX,
BU3yaTH3aIHS
JAHHBIX C IOMOIIBIO
JMarpaMMBbl
pas3bpoca u pacuera
ko3 punmenra
KOppeLuy,

ko3 durreHT
KOppensun
ITupcona

AHnanumuueckast:
TIOWCK OTBETOB Ha
BOTIPOCHI yUIHTEIS,
CaMOCTOSITENbHBII
MTOWCK UHPOPMAITIT
npu perieHnH
MOCTaBJIEHHBIX
3aau.
Kommynurxayuonna
A.  ydacTHE  BO
(bpoHTATIBEHOM
obOcyxieHuu,
OTBETHI Ha BOIIPOCHI
YAUTES.
Ipakmuueckas:
pereHne
TpeIaraeMbIX
3a/1aHUI
cpencrBamu Excel.
Peghnexcusnas:
obcyxenue
KOHTPOJIbHBIX
BOIPOCOB H
MIOJTBE/ICHIE UTOTOB
BBITTOJTHEHHS
MPAaKTHIECKOTO
3aJaHus

2.7

CTraTuCcTHYECK
HWH aHAJIN3
JIaHHBIX.
JInHEeWHBIN

IMoctpoenue
MaTeMaTHICCKOM
MOJIEIN JIMHEHHOM
(mapHoOit)

Ananumuyeckas.

IIOMCK OTBETOB Ha
BONPOCHI YUUTES,
CaMOCTOSITEILHBIH




perpeccuOHHbI
¥ aHaIu3

3aBHUCHUMOCTH U €€
HUHTEpIIpETaAlluAg

MTOXCK UHPOPMAIIII
npu pelieHuH
MOCTABJICHHBIX
3ajad.
Kommynurxayuonna
A ydacTHe  BO
(bpoHTATBHOM
o0cyxXIeHnH,
OTBETHI Ha BOIIPOCHI
YAUTES.
Ipakmuueckas:
pemeHne
TpeIaraeMbIX
3alaHui
cpencrBamu Excel.
Peghnexcusnas:
obcyxenue
KOHTPOJIbHBIX
BOIIPOCOB H
MIOJTBE/ICHIE UTOTOB
BBITIOJTHCHHS
MPAaKTHIECKOTO
3aaHAS

2.8

IIpoext
«Crartucrtuuec
KW MeTOoJ
aHaau3a
JTaHHBIX )

Ilonsarus paznena
«AHaIU3 JAaHHBIX B
SJIEKTPOHHBIX
TaOIUIIaAX»

Ananumuueckas:
MOUCK OTBETOB HA
BOIIPOCHI YUUTEIISI,
CaMOCTOSITeIIbHBIN
MOUCK HH(pOpMaIUu
npu petieHuu
MOCTABJICHHBIX
3aau.
Kommynurxayuonna
5. yd4acTHE  BO
(bpoHTATBHOM
00CyXIeHUH,
OTBETHI Ha BOIPOCHI
YUHUTES.




Ipakmuueckas:
peuieHue
npeaIaraeMbIX
3a1aHUI
cpencrBamu Excel.
Pegrexcusnas:
o0cyxkIeHue
KOHTPOJIBHBIX
BOIIPOCOB H
MOJBEZICHIE UTOTOB
BBITIOJTHEHHS
MPaKTHIECKOTO
3aaHus

OcHoBBI A3bIKa MporpamMmmupoBanusi Python

3.1

ANTOpUTMBI U
WCTIOJTHUTEIIH.
Crroco0bt
3arcu
ITOPUTMOB

WcnonauTens,
AITOPHUTM.
CrnocoObI 3amucu
AITOPUTMOB:
CIIOBECHBIM,
MTOCTPOYHEIH, OJIOK-
cxema, mporpamma.
JlunenHbIH,
Pa3BETBISAIOILUICS U
IMKJIMYCCKUAN
AITOPUTMBI.

Ananumuueckasi:
MIONCK OTBETOB HA
BOIIPOCHI YUHTEIIS,
CaMOCTOSATEIbHBIN
MOUCK HH(pOpMannu
pu peneHnn
MOCTaBJICHHBIX
3amau.
Kommynurxayuonna
A pabota c
UTPOBBIM
TPEHAXXEPOM.
Ilpakmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
Tpe/IaraeMbIX
3aJaHUil Ha SI3BIKE
MIPOTPaMMHPOBAHUS

Python.




Peghnexcusnas:
3al0JIHEHHE JINCTa

peduiekcuu
3.2 Oo6mme HUcropus s3pika Ananumuueckas:
CBEJICHUS O Python, MOUCK OTBETOB HA
A3BIKE KOMITHIIUPYEMBIC U BOIIPOCHI YUUTES,
IPOTPaMMHpPO | MHTEpIpETHpyeMBIE | CaMOCTOSATEIBHBIN
Bauust Python | s3wikm, moctomHcTBa | MOMCK HH(pOpMAIHH
U HEJOCTaTKH npu peneHun
Python. MOCTAaBJICHHBIX
[onsTHe HaHHBIX, 3ajad.
THIIBI JaHHBIX: Kommynurxayuonna
Lenble, s pabora B
BEILECTBCHHBIE U KoMaHJax u (Win)
CTPOKOBEIE. WHIIUBHYaJIBHO.
[Monsitue Ipakmuueckast.
NepeMEHHO1H, OTBETHI Ha BOIIPOCHI,
Pa3HHUIA MEXKITY penieHue
TIepEeMEHHOH 1 TpeATIaraeMbIX
KOHCTaHTOH. 3a/laHu Ha SI3bIKE
MPOTrPaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JIHEHNE JINCTa
pedexcuu
3.3 Opraamzanus | @yukius print(), Ananumuueckas.
BBOJIA U npaBuia ee MOUCK OTBETOB Ha
BBIBOJIA HCTIONIb30BAHMS. BOIIPOCHI YUHTEII,
JTaHHBIX Ounbku pu CaMOCTOSATEIbHBIN
HCTIONIb30BAaHUN MOUCK HH(pOpManu
¢yHaKumn print() npu penieHnH
Tumbl gaHHBIX: iN, MOCTaBJIEHHBIX
float, str. 3a1a4.
IpuBenenue tunos ¢ | Kommynuxayuonna
MTOMOIIIBIO A pabota B

COOTBETCTBYIOIINX




dynxumi (int(),

KoMaHAax u (Win)

float(), str()). WH/IUBUIYAIBHO.
Oynkuust type(). Ipakmuueckast:
Omnepatop OTBETHI Ha BOIIPOCHI,
MPUCBANBaHHU. peuieHue

[MpaBuna npeIaraeMbIX
HUMEHOBaHUSA 3a/laHMil Ha A3BIKE
HIePEMEHHBIX. HPOrPaMMHUPOBAHHUSL
®ynukims input(), Python.

IpaBmIIa ee Pegpnexcusnas:
HCIIONB30BaHHSI. 3aII0JIHCHHE JIUCTa
Heobxonumocts pedexcuu
NPUBEICHHS

LEJIOYHUCIIEHHBIX

JaHHBIX K THITY int

TocIie BBO/IA.

3.4 Anroputmude | Tumnsl 1aHHBIX B Ananumuueckas:
cKas Python, MOMCK OTBETOB Ha
KOHCTpYKIMs | apudmeTHyeckue BOIIPOCHI YYHUTES,
«clefioBaHue» | omeparopsl, CaMOCTOSITETIbHBII

JeHCTBHS C HOKCK HH(pOpMAaLHK
TIePEMEHHBIMHU. npH peLieHuu
AJITOpHUTM, BHABI MOCTaBJICHHBIX
QJITOPUTMOB, 3ajad.
0COOEHHOCTH Kommynurxayuonna
JUHEHHOTO A pabota B
aJIropuT™Ma, OJIoK- KOMaH/ax u (W)
cxema. WHIIUBHYaJIBHO.
brnok-cxema Ilpakxmuuyeckas:
JIMHEWHOTO OTBETHI Ha BOIIPOCHI,
aNropuTMa. pelieHue
npeiaraeMbIx
3a/IaHUil Ha SA3BIKE
IpOrpaMMHUPOBaHHUS

Python.




Peghnexcusnas:
3al0JIHEHHE JINCTa

peduiekcuu
3.5 IIporpammupo | brok-cxema Ananumuueckas:
BaHHE JIMHEIHOTO MOUCK OTBETOB HA
JTMHEHHBIX aJITOpUTMa. BOIIPOCHI YUUTES,
JITOPUTMOB IIporpaMmmMupoBanue | caMOCTOSTEIbHBIN
JIMHEHHBIX MOUCK HH(pOpMannu
ITOPUTMOB, npu peneHun
apudmeTHyecKue MOCTaBJIEHHBIX
OIIepaTopHl, 3ajad.
repeMeHHbIE. Kommynurxayuonna
s pabota B
KoMaHJax u (Win)
WHIIUBHYaJIBHO.
IIpaxmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
TpeATIaraeMbIX
3aaHUi Ha SI3BIKE
MPOTrPaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JIHEHNE JINCTa
pedexcuu
3.6 Anroputmuue | Pasperistronuiics Ananumuueckas.
cKast QJITOPUTM, OJIOK- MOUCK OTBETOB Ha
KOHCTPYKLIMSL | cxema BeTBIICHMS, BOIIPOCHI YUHTEIIS,
«BETBIICHHE» | omeparTopbl CaMOCTOSATEIbHBIN
CpaBHEHMUS. MOUCK HH(pOpManu
YcnoBHbIe pu peneHnn
omneparopst if, if-else, | mocraBnenHpIx
TIpaBUJIa 3aITUCH 3ajad.
YCIIOBHBIX Kommynuxayuonna
OTIEpaTOPOB. 5. pabora B




KoMaHAax u (Win)
WHJIMBHYaJIBHO.
Ipakxmuuyeckas:
OTBETHI Ha BOIIPOCHI,
peuieHue
npeIaraeMbIX
3aJaHUi Ha SI3bIKE
MIPOTPaMMHUPOBAHHS
Python.
Peghnexcusnas:
3aIoTHCHHE JTUCTa
pedexcuu

3.7

Ilonnas

tdhopma
BETBIICHUS

biok-cxema
BETBIICHHS.
[lonHebIi1 ycoBHBIM
oriepaTop, npaBmia
3aIIFCH TTOJTHOTO
YCIIOBHOTO
oreparopa.

Ananumuueckas.
TIOWCK OTBETOB Ha
BOTIPOCHI YUHTEIS,
CaMOCTOSATEIbHBIN
MTOVCK UH(POPMAITII
npu perieHnH
MOCTaBJIEHHBIX
3amau.
Kommynuxayuonna
A pabota B
KoMaHAax u (Win)
WHIIUBHYaJIBHO.
Ilpakxmuuyeckas:
OTBETHI Ha BOIIPOCHI,
pelieHue
npeIaraeMbix
3aJJaHUl Ha SI3BIKE
MIPOTPaMMHUPOBAHHS
Python.
Peghnexcusnas:
3aI0JIHEHHE JINCTa
pedrexcun

3.8

IIporpammupo
BaHUE

IIporpamMmmupoBanue
JIMHEUHBIX

Ananumuueckasn.
IIOUCK OTBETOB Ha




Pa3BETBIISIONI
uXcs
aJIrOPUTMOB.
VcioBHbBIN
onepaTtop

aITOPUTMOB,
apuQMeTHIecKe
OIlepaTopHl,
NepeMeHHEIE.

BOTIPOCHI yUIHTEIS,
CaMOCTOSTEIbHBIHN
MOUCK UH(OPMAITUH
npu pelieHuH
MOCTAaBJICHHBIX
3ajau.
Kommynurxayuonna
Eh paboTta B
KOMaHAax u (WIn)
WHIWBUIYAIBHO.
Ipakmuueckas:
OTBETHI HA BOTIPOCHI,
pereHne
IpeJIaraeMbIX
3a/laHull Ha SI3bIKE
MPOTrPaMMHUPOBAHHUS
Python
Peghnexcusnas:
3aIOTHCHHE JTUCTa
pedexcuu

3.9

IIpocteie u
COCTaBHBIC
YCIIOBUS

PasBeTBistromuiics
AITOPHUTM, OJIOK-
CXeMa BETBJIEHUS.
Jlornueckue
oTiepaTophl,
COCTaBHBIE YCJIOBUSI.

YcnoBHbIM onieparop.

Ananumuueckasi:
MOUCK OTBETOB HA
BOIIPOCHI YUHTEIIS,
CaMOCTOSITEJIbHBII
MOUCK HHpopManuu
npu perieHnu
MOCTaBJICHHBIX
3a7ad.
Kommynuxayuonna
5. pabora B
KoMaHJaxX u (WIn)
WHJIMBHIYaJIBHO.
Ilpakmuueckas:
OTBETHI HA BONIPOCHI,
peleHue
IpeJJ1araéMbIX
3aJaHUi Ha SI3BIKE




TIPOTPaMMHPOBAHHSI
Python.
Peghnexcusnas:
3aloJIHEHHE JINCTA
peduiekcuu

3.10

Anropurmuue
CKast
KOHCTPYKIIUS
«IIOBTOPEHUEY

IIporpammupo
BaHHE LUKJIOB
C 3a/1aHHBIM
yCIIOBHEM
MIPOOJIKEHUS
padoThI

Omneparop while B
Python, cuaTakcuc
oreparopa while.

Ananumuueckasi:
TIOWCK OTBETOB Ha
BOTIPOCHI yUHUTEJIS,
CaMOCTOSITENbHBII
MIOWCK WH(pOpMAIHH
npu perieHnH
MOCTaBJIEHHBIX
3aau.
Kommynurxayuonna
s pabota B
KoMaHJaxX u (W)
HHIUBUIYAIBHO.
Ilpakxmuuyeckas:
OTBETHI HA BOIIPOCHI,
pereHne
TpeIaraeMbIX
3aJJaHUl Ha SI3BIKE
MIPOTPaMMHUPOBAHHS
Python.
Peghnexcusnas:
3al0JTHEHUE  JINCTa
peduiekcuu

3.11

IIporpammupo
BaHHE I[UKJIOB
C 3a/1aHHBIM
YHCJIOM
MOBTOPEHUM

Omnepatop for B
Python, pyHkuuns
range(), cuHTakcuc
byuxauu range().

Ananumuueckas.
IIOUCK OTBETOB HAa
BOTIPOCHI YUHUTEIIS,
CaMOCTOSITEIbHBIN
MOUCK UH(OPMAITUT
npu petieHuu
[IOCTaBJIEHHBIX
3a1a4.




Kommynuxayuonna
A pabota B
KoOMaHJax u (Win)
WH/IUBUIYAIBHO.
Ipaxmuuyeckas:
OTBETHI Ha BOIIPOCHI,
pelieHue
TpeIaraeMbIX
3aJaHUNd Ha S3BbIKE
TIPOTPaMMHUPOBAHHS
Python.
Peghnexcusnas:
3aIOTHCHHE JTUCTa
peduiekcuu

3.12

IIpoext
«Paznmunere
BapUaHThI
MIPOrpaMMHpPO
BaHUS
[UKIIMYCCKOTO
ajropuTMa»

Tuxknuueckuit
AITOPHUTM, aJITOPUTM
while, anroput™m for,
TIpaBHJIa 3aITUCH
LHUKITHYECKUX
AITOPUTMOB B
Python.

Ananumuueckas:
TIOWCK peureHus
MIOCTaBJIEHHOM
3a7aqn.
Kommynuxayuonna
A pabota B
KOMaHJaxX u (WiIn)
HHIUBUIYATBHO.
Ilpakmuueckas:
penieHue
MIPOEKTHOM 3a/jauu.
Peghnexcusnas:
3aIl0JTHEHNE JIUCTA
peduiekcuu.

3.13

IIpoext
«Hauana
IpOrpaMMHpO
BaHU»

Twunel 1aHHBIX,
MIEpEMEHHBIE,
GbyHKIHY,
MaTeMaTHIECKUE U
JIOTHYECKHUE
ONEPaTOpPBI, BUIbI
aJITOPUTMOB,
YCIIOBHBIN o1ieparop,

Ananumuuecxas: B
nporecce
CHCTEMATU3allun
3HAHUH.
KOMMyHMKaHMOHHG
5. mpu paboTe B
KOMaH/1aX.




oreparop for,
omepatop While.

Ilpakmuyeckas. B
pabore o
CO3JIaHUIO0
BU3yalbHON KapThl
3HAHUU.
Pegrexcusnas:
3al0JIHEHNE JINCTa
pedexcuu

Pa3nen 1. BBeieHue B HCKYCCTBEHHBIH MHTEJLIEKT

(34)

VYyamuecs AOKHBI 3HaTh NOHATHE HH(pOpPMaLUU,

pa3iniue MEXAYy IMOHATUAMU «I/IH(bOpMaI_[I/IH», «OaHHBIC».

Vuaiuecs q0IKHBI YMCTh:

® [IPUBOJIUTH IpUMEPHl HHGOPMAIMOHHBIX MPOIIECCOB B

pUpo/ie, OOIIECTBE, TEXHUUYECKUX CHCTEMaX;

® CTPYKTYypUPOBATh UH(POPMAIIUIO, BBIIETSATH OCHOBHBIC

MOHATHA U B3aMMOCBA3HU MCXKY HUMU.

Paznen 2. AHaauM3 [JaHHBIX B 3JEKTPOHHBIX

Tabiuuax (16 4.)

VYyamuecs J0KHEI 3HATh:

® BO3MOXHOCTH 3JICKTPOHHBIX Ta6J'II/II_I IJId XpaHCHUA,

aHajIn3a U MpEACTABIICHUS JaHHBIX,

Yyamuecs J0IKHBI YMCTh:




® BBOAWTH M PENAKTHUPOBATH JIAHHBIE B AJIEKTPOHHBIX
Ta0IMIIAX;

® BLINOJHATH BBIYMCIICHUS C MOMOIIBIO AJIEKTPOHHBIX
TaOJIML; MPEACTaBIATh AAHHBIE B BUJE AHArpamMMm H
rpaduKoB.
Paznen 3. OcHoBbI nporpaMmMupoBanus Ha Python

(15 4.)

VYuyamuecs J0JKHbBI 3HATh:

® TIOHITHS «AJITOPUTMY», «HUCIOJIHUTEIbY, «CHCTEMa
KOMaH/I UCTIOJIHUTEIISI;

® OCHOBHBIC AITOPUTMUYECKUE CTPYKTYpHI:
CJIeIOBaHKE, BETBIICHUE, IIUKIT;

® pCaTM3aIlNi0 OCHOBHBIX AJITOPUTMUICCKUX CTPYKTYP B
BBIOpAaHHOM $SI3bIKE TTPOTPAMMHUPOBAHUS.
VYyamuecs: 10JKHBI YMETh:

® COCTaBJISTH ATOPUTMEBI JIJIS PEIICHUS TIPOCTHIX 3a/1a4
B CJIOBECHOU (hopMe, Ha AJITOPUTMHUIECKOM SI3BIKE U Ha
BBEIOpAHHOM SI3BIKE ITPOTPAMMHUPOBAHHS,

® BHINOJHATH TPACCHPOBKY aNTOPUTMA;

® TIPOrpaMMHUPOBATH HECJIOXKHBIC JTUHCHHBIE,
Pa3BETBISIONIUECS W IUKIUYECKHE aJIrOPUTMBI Ha

BBIOPAHHOM $I3bIKE MPOTrPAMMHUPOBAHMUS.



Coaep:xanue Kypca

B 3TOM pasaciic COACPIKUTCA TEMAaTHUYCCKOC
IJIAHUPOBAHUC W TICPCUCHDb IINIAHUPYCMBIX PE3YJIbTATOB
OCBOCHUS IPOrPaMMbl (UTOTOB U3yUYEHUS OTACIbHBIX TEM).

Ha ycmoTrpeHue yuuTens KOJIMYECTBO  YacCoB,
OTBCACHHBIX Ha OCBOCHHUC OTACIBHBIX TEM M IIPOBCACHHC
IMPOCKTHBIX 3aH9[TPIfI, MOJKET OBITh YBCJINYCHO B 3aBUCHUMOCTHU
OT BO3MOXXHOCTEW U HHTEPECOB O0YUaAIOIINXCA.

Pa3znuumne 6a30BOro ypoBHs OT yriyOJIEHHOTO Kypca
MMPOsABIACTCA B CTCIICHU FJ'IY6I/IHI)I H KadeCTBa OCBOCHMHA
TCOPCTUUCCKOTO Marepuajla M IMOJIYYCHHBIX IMIPAKTHYCCKUX

HaBBIKOB.



KaJIeHIlapHO- TEMATHYECCKOC IVNIAHUPOBAHUE

Tabauna S

Ne Tema KouunyecTBo

4acoB Hara
BBeeHHe B HCKYCCTBEHHbBIH HHTE/LIEKT
1 | BBenenue B HCKYCCTBEHHBIN 3 01.09
HUHTCIIJICKT 08.09
15.09
HToro mo pazueny 3

AHAJIM3 JaHHBIX B 3JIEKTPOHHBIX TA0JIUIIAX
2 | Hayka o nanubixX. bonbiive naHHbIe 2 22.09
29.09
3 | OnucarenbHasT CTAaTHCTHKA. 2 06.10
TabGnuuHbIE TaHHBIE 13.10
4 | O6paboTKa TaHHBIX CPEACTBAMU 2 20.10
AJEKTPOHHON TaOIUIBI 27.10
5 | OOpabotka nanHbIX. [lepBUUHBI 2 10.11
auamHs 17.11
6 | Busyanmsamus 1aHHBIX 2 2411
01.12
7 | CtaTuCcTHYECKUI aHAJIN3 JAHHBIX. 2 08.12

Koppensumnonssiii ananus

15.12




8 | CrarucTu4ecKkuil aHaIn3 TaHHBIX. 2 22.12
JInHENHBIN perpecCUOHHBIN aHAJIN3 29.12

9 | Ilpoekt «CTaTUCTUYECCKUI METOJT 2 12.01
aHaJIM3a JTaHHBIX» 19.01
Hroro mo pasneny 15

OcHoBbI porpaMmmMupoBanusi Ha Python

10 | AITOpUTMBI B UCTIOJTHUTEIIH. 1 26.01
CriocoObl 3a1ucH aIropuTMOB

11 | O0wmue cBeIEeHUs O A3BIKE 1 02.02
nporpammupoBanus Python

12 | Opranm3anys BBOJIa ¥ BBIBOJIA 1 09.02
TAHHBIX

13 | Anropur™MuYeckast KOHCTPYKIIUS 1 16.02
«CJIeTOBAHUE»

14 | IlporpammupoBaHue JIMHEHHBIX 1 01.03
aJITOPUTMOB

15 | AnropurMuyeckast KOHCTPYKLIUS 1 15.03
«BETBJICHUE»

16 | [lonHas popma BeTBICHUS 1 22.03




nporpaMMmupoBanust Ha Python»

17 | IIporpammupoBaHue 05.04
Pa3BETBIIAIONINXCS AITOPUTMOB.
VYcoBHBIM onepatop

18 | [IpocThie 1 COCTaBHBIC YCIOBHS 12.04

19.04

19 | Anropur™Muyeckast KOHCTPYKLIUS 26.04
«tmoBTopeHue». [IporpammupoBanue 30.04
[IUKJIOB C 33/IaHHBIM YCIIOBHEM
MIPOJIOJIKEHHS paOOTHI

20 | [IporpamMmmupoBaHUE IUKIIOB C 03.05
3aJJaHHBIM YHCJIOM ITOBTOPEHUMN

21 | IIpoekT «Pa3nmuyHbic BAapHAHTHI 17.05
IPOrPaMMHUPOBAHUS IUKIHYECKOTO
IITOPUTMA

22 | [Ipoext «Hauana 24.05

Hroro no pasneny

15

UTOro

34

OpFaHI/I3allI/IOHHO-HC}I&FOFH‘ICCKHC yciaoBusd

peaju3anuu Kypca

I[J'IH pcam3ann Kypca Ha OCHOBC ITPOrpaMMBbI HCOGXO,Z[I/IMO

HAJIMYHUEC CIICAYIOIINX KOMIIOHCHTOB!




KOMIIbIOTEPHOE pabouee MECTO yuuTels,
nogkiaroueHHoe k cetu Uurepuer (Wi-Fi wim 1o
kabero),

IPOEKIMOHHOE O000pYNOBaHUE WM WHTEPaKTUBHAs
JI0CKa ¢ BO3MOKHOCTBIO IEMOHCTPALIMH [TPE3EHTALIHH;
KOMIIBIOTEPHl WM HOYTOYKH, pAacIoJIOKEHHBIE B
KOMITBIOTEPHOM KJIacce, i€ Kbl YYeHUK paboTaeT
C YCTpOHCTBOM JIMOO MHAUBUAYAIIBHO, TU0O B Mapax;
KOMIIBIOTEPBl WJIM HOYTOYKM KakK ydaluxcs, Tak U
yUUTENs JOKHBI ObITh HA ONEPALMOHHBIX CUCTEMax
Windows/MacOS;

TUIIOBOE IPOrpaMMHOE OO€ecleYeHHue, MPUMEHSIEMOE
0011e00pa3oBaTeIbHBIMA  OPraHU3alMSIMM, BKJIIOYast
nporpaMMy Jjsi paboThl ¢ 3JEKTPOHHBIMH TaOJIUIIAMU
MS Excel;

MHTETpupoBaHHas cpea pazpadborku (IDE) nns a3bika
nporpamMmmupoBanus Python;

Jupyter Notebooks — cpena pa3paboTkw, s 3amycka
¢aitno u3 marepuanoB YMK c kommbroTepa wim u3

00J1a9YHOTO XpaHUJIHUIIIA.



Texuunueckue TpedoBanus k IO

K wmr HoyTOYK Ha 6a3e OC Windows, MacOS

CucremHbIe TpeOOBaHUS Cucremusie TpeboBanus MacOS
Windows
e OrmepannoHHas cUCTEMa e  OmepanuoHHas CHCTEMa
Windows 7 wiu BbIie MacOS X 10.10 unu Bbiiie
e [Ipoueccop Intel® Core Duo |® IIpoueccop Intel® Core Duo
WM QaHAJIOTMYHBINA C 4aCTOTOM WJIM @aHAJIOTHMYHBINA € 4acTOTON
1,5 I'T'11 mm BEIIIIE 1,5 I'T'y um BEITIE
e 2/4Tb oneparuBHoi mamsit @ 1,5 I'b omepaTuBHOI mamMsTH -
JUISL CUCTEM IOJ1 YTIPaBICHUEM [pormeccop Intel® Core Duo
32/64-6utnoit Windows WY aHAJIOTUYHBIN C 4aCTOTOM
1,5 I'Tu vy BeIIIIE
e 15Tb onepaTBHOI mamMsATH

e Paspemicnue sxkpana 1024X768 wiu Gombiie
e Hanwure MHTEpPHET-COEMHEHUS
® Heo6x0auMo HCIIOIb30BaTh aKTYaIbHBIE BEPCHHU OJJHOTO K3

crenyronmx Opaysepos: Edge, Chrome, Safari, Firefox, Opera

DopMbI aTTECTALNH

Bce paspensl npearnonararoT BBITOJIHEHUE W 3ALIUTY
npoekToB. [IpoeKThl MO CBOEW IMIAKTHUYECKON CYIIHOCTH
HalleJIeHbl Ha (POPMHUPOBAHHUE CIIOCOOHOCTEH, MO3BOJISIONIINX
3 PEKTUBHO AEHCTBOBATH B PEAIbHON KU3HEHHOW CUTYAIHH.

O6nagas UMM, yJamuecs MOTYT alaliTUPOBATLCS K



M3MEHSIOIIUMCS YCIIOBUSM, OPUEHTUPOBATHCS B
pa3HOOOpPa3HBIX CUTyalUsIX, padOTaTh B KOMaH/E.

I[lpu  pabore  HaxX  MPOEKTOM HOSIBIISIETCS
UCKJIFOUUTEIIbHAsE BO3MOKHOCTh ()OPMHUPOBAHUSA Y ydalluXcs
KOMIIETEHTHOCTH  pa3pelieHus  mpoOneM  (TOCKOJBbKY
00s3aTeNbHBIM YCIOBUEM pEAlM3allUd METO/a IMPOEKTOB B
IIKOJIE SIBJIACTCS pelIeHUe yJaluMcsi COOCTBEHHBIX MpoOieM
CpeACTBaMU IIPOEKTa), a TaKKE OCBOEHHE CII0COOOB
JIEATEIbHOCTH,  COCTaBIIOIIMX  KOMMYHUKATHBHYIO U
MH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

Kakaplii MPOEKT NpeanonaraeT IOJy4yeHUE KaKoro-
0o  mpoaykra. B mpemmaraeMbIX  IPOEKTax — 3TO
IIPOrPAMMHBIN IPOAYKT, PELIAOIINM Ty NIU UHYIO 3aaa4dy. Ha
BBINIOJIHEHHE TNPOEKTa IMpeanaraercs 0a30BO€ KOJIUYECTBO
4acoB, OJHAKO II0 YCMOTPEHUIO YUYHTENsA, a TaKxKe B
3aBUCHMOCTH OT YMEHMH M HMHTEpeca YYEHMKOB K TeMe
KOJIMYECTBO YacOB MOXXET ObITh yBeIU4eHO. KOHKpeTHbIe
PEKOMEHIAlMU JaHbl B MaTepuasax MPOCKTHBIX 3aHATU.

Ha  0a3oBoM  ypoBHE  MNpOEKTHBIE  3aHATHS
npemiaratorcds Ha Tembl «CTaTHCTHYECKMI METOJ aHalln3a
JAHHBIX», «Pa3nuyHble BapUaHTBl  IIPOrPAMMHUPOBAHUSA

OUKINYCCKOr'0 aJIrOpUTMAa», «Hauana nporpaMMUpPOBAHUA HA



Python», oHM SBISIOTCS MEXIPEAMETHBIMH, B OTIHYHE OT
MOHOIIPOCKTOB, YaCTUYHO BBIIOJHAKOTCA BO BHCYPOYHOC
BpEeMsi U TOJ PYKOBOJCTBOM HECKOJBKHX CICIUAINCTOB B
Pa3IMYHBIX 00J1acTsX 3HaHHS. Takue MPOeKThl TPEOYIOT OUCHb
KBTU(DUIIUPOBAHHOMN KOOpIUHAIINH co CTOPOHBI
CIEIHUAIIICTOB U CIAXCHHOHW pabOThl MHOTHUX TBOPYECKHX
rpymim.  MexnpeaMeTHbIe TPOCKTBI MOTYT OBITh  Kak
HEOOJIBIIIMMH, 3aTParuBarOIIMMHU JIBa-TPU IPEIMETa, TaK U
HaIlpaBJICHHBIMUA Ha peicHuC AJ0CTAaTOYHO CJIOXKHBIX
npo0seM, TpeOYIOLUX CONepKATEIHbHOM HHTETPAIlMA MHOTHX

oOJiacTel 3HAHUSA.
HupopmarnnonHoe odecrieueHue:

https://ai.synergy.ru.



https://ai.synergy.ru/

