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IMosicHuTeIbHAA 3alIUCKA

IIporpamma kypca «BBenmenne B MCKyCCTBEHHBIM
WHTEIJICKT» CcocTaBieHa s oOydaromuxcs 13-15 ner B
cootBeTcTBUU ¢ TpeboBanusMu DPI'OC OCHOBHOTO 0O0IIErO
obpazoBanus (mpuka3 Munnpocsemenust Ne 287 ot 31 mas 2021
r.), C YYeTOM MPEEeMCTBEHHOCTH MPOrpaMM HA4aJbHOTO,
OCHOBHOTO M cpenHero obmero oOpasoBanus. IIporpamma
npelHa3HayeHa Juisi  [POJOJDKEHMsT O0Oyd4eHHs  OCHOBaM
MCKYCCTBEHHOI'O HHTEJJIEKTa W OpPUEHTHUPOBAHA Ha aHalu3
JAHHBIX, BBEJICHUE B MallMHHOE oOyueHue Ha 0a30BOM ypOBHE.
3a mociemHUe JECATUIETHS BO MHOTHX OOJIACTSIX HAayKH U
WH/IYCTPHH CTaJld HAKAIUIMBATHCS OOJIbIINE 00BEMBbI TaHHBIX, a

TAaKXKE CTalll pa3BHUBATHCA MCTOABI MAIIMHHOTO

00y4YeHHs, TO3BOJISIONINE HW3BIIEKATh W3 ITHX IAHHBIX 3HAHUSH
9KOHOMHYECKYIO MOJIB3Y.

Jnis  6a30BOro ypoBHS HpPOrpaMMOil  IpeayCMOTpEH
NPOTICIEBTHUECKUI pa3fen aHanu3a MaHHBIX B AJIEKTPOHHBIX
TaONMMIaX, a TaKXke OCHOBBI MporpammupoBanHusi Ha Python,
aHamu3 JaHHBIX Ha Python. OcHoBomomararomeii Temoi
SBISIETCSI  BBEJCHHWE B IporpaMMupoBanue Ha  Python.
ChopmMupoBaHHble y ydyalIMXCsl 3HaHUS U yYMEHHs B OOJIaCTH
nporpamMmmupoBanus Ha Python Oynyr B #asbHeiiiem
UCMOJIb30BaHbl MPHU HW3YyYEHUM aHaJINW3a JaHHbIX Ha CTYNEHHU
OCHOBHOTO 0011ero 0o0pa30BaHUS W MAIIMHHOTO OOy4YeHHsS Ha

CTyIICHH cpeniHero obriero oopaszoanus. Data Science — ogHa



U3 CaMbIX MPOTPECCUBHBIX O0JIACTEH B MPOrpaMMHUPOBAHUH
cerogus, a Python — camelii nomynsSpHBIA U
pacIpOCTPaHEHHBIH S3bIK, HCHONB3YEMbIH Uil aHalu3a
IaHHBIX. He yAuMBHUTENBHO, YTO JBE 3TH 00JNAaCTH 3HAHUIA
AKTHBHO HM3Y4YalOTCS M IMPUMEHSIOTCS CICIUAIMCTaMU ISt
HOCTPOCHHSI MPEAUKTUBHBIX MOJICNICH, BU3yalIu3alld U
paboTel ¢ jgaHHbIMH. Kypc MO3BOJIHMT ydamuMcsi OCBOHUTH
OCHOBHbICE ~HWHCTPYMEHTBI pabOThl M  HPUCTYIHUTh K
IIOCTPOCHUIO MOJIeIIeH 1 paboTe ¢ JaHHBIMU. B Xo1e ocBoeHMs

y4eOHOTO MaTepuana Kypca y yqdammxcsi opMHpYETCs

YCTOWUYMBBIA MHTEPEC K H3YYECHHUIO JAHHOM TEMbI U
3aKyiaapIBaeTcs 0a3a Ui MPOAOJDKEHHsS M3y4eHHsS METOJI0B
MalIMHHOTO OOy4eHUs Ha CTYNEHM CpeAHero oOIIero
o0OpazoBaHus.

[Tporpamma pa3paboTaHa B COOTBETCTBUH C OJJHUM U3
TUTAKTUYECKUX TPUHITUIIOB — IPUHITUIIOM ITPEEMCTBEHHOCTH.
ConepkaHve MPOrpaMMbl HAXOAUTCA B TECHOM CBSI3U C
MaTepuaIoM JJisi HaualbHOTO O0IIero o0pa3oBaHus, a TaKXKe
SBIISIETC HEOOXOIUMBIM ISl TOCIEAYIOIIEr0 M3y4eHHs Ha
CTYNEHH CpEeaHero o0mero oOpa3oBaHUs. DTO — JIUHUS
s3pIKa TporpammupoBanus Python, ocBoenme KoToporo
HAYMHAETCS B OCHOBHOM IIKOJE, M CKBO3Has JIMHUSA
MAaIIMHHOTO OOy4YeHHsI, OCBOGHHE KOTOPOTO0 HAYMHAETCS Ha
MPONEAEBTUYECKOM YPOBHE B HAUAJIbHOM U OCHOBHOM IIKOJIE

Y TIPOJIOJDKACTCS JIajiee B CPEAHEH IIKOJIE.



K 3aBepiieHuto oOydeHHUs MO MpOTrpamMme ydariuecs
JIOJDKHBI TTIOHUMAaTh AaKTyaJIbHOCTh aHaliW3a JIaHHBIX, €ro
OCHOBHBbIE 00JaCTH MPUMEHEHHUS W METObl peaTr3aluu.
[Iporpamma mpeamonaraeT, 4YTO y y4ammxcs Oyzaer

c(OpMHUPOBAHO IIEIIOCTHOE MPEACTABICHUE 00 aHam3e

JAHHBIX, pealu3aldyd METOJOB aHAJIM3a JaHHBIX Ha S3BIKE
Python, ero chepax npumMeHeHus.

JanHplii Kypc onupaercss Ha (QyHIaMEHTaJIbHbIE
JUAAKTUYECKUE  NPUHLUIBIL,  Takue  Kak  MPaKTUKO-
OpPUEHTUPOBAHHOCTb, Hay4HOCTb " JOCTYITHOCTb,
LIEJIOCTHOCTh U HENPEPBIBHOCTb, @ TAKXKE HWHHOBALMOHHBIE
METOABl  MPOOJIEMHO-PA3BUBAIOIIETO U CMELIAHHOTO
00y4YeHHsI, TPOrPAMMHO-IIPOEKTHOI'O M HCCIIEA0BATENHCKOTO
IIOAXOA0B. B KOHIIE KaK0ro ypoKa MpUCYTCTBYIOT BOIIPOCHI
U 33/JaHHSA, MHOTME U3 KOTOPBIX OpPUEHTHUPOBAaHBl Ha
KOJIJIKTUBHOE  OOCYXJEHHE, JUCKYCCHH,  BBIPAOOTKY
KOJUIEKTUBHOT'O MHEHHUSI.

Oco0oe mMecTo B pead3alvy MporpaMmbl OTBOJUTCS
BHJICOJICKIIMSIM, OHJIAH-pecypcam, TpeHaxepaMm. Bce 310
CO3/1aeT HEOOXOOUMBbIE YCIOBUS s (DOPMUPOBAHMS
CaMOCTOSITENIBHOCTH B IUIAHUPOBAHUH y4eOHOM
NeSITeIbHOCTH, B OpraHU3aliy y4eOHOro COTPYJIHUYECTBA, B
pacrpelesieHul pojed Npu pelleHud Y4eOHbIX 3ajad U
npobnem. HeoTbemiemoil yacTbi0o HPOrpamMMbl  SBISETCS

MMPOCKTHAA ACATCIIBHOCTD 06yqa}0Luchs1.



W3ydyeHne pa3auyHbIX AacleKTOB aHalu3a JaHHBIX
NO3BOJHUT C(HOPMHUPOBATH Y YYAIIMXCS CIIOCOOHOCTh K
AQHAIUTUYECKOM W MPOTHOCTHYECKOH nearenbHocTH. [lomck
OTBETOB Ha NMPOOJIEMHbBIE BOIIPOCHI, pelieHue MPoOIEeMHBIX U
UCCIIEOBATEIbCKUX  3aJaHuil,  MHTEIPUPOBAHHBIX B
CoJiepKaHue, HAmpaBIeHO Ha (OPMHUPOBAHUE Y YUYAIIUXCS
[EJIOCTHOTO CHUCTEMHOI'O MBIIUIEHUSI, KOTOPOE MO3BOJIUT MM
OLICHUTh C(OPMHUPOBAHHBIN KPYT MOCTOSHHBIX HHTEPECOB U
OCYILIECTBUTH OCO3HAHHBIN BBIOOD JlanbHenen
00pa3oBaTeIbHON  TPAacKTOPUU H  TPO(HECCHOHATHLHOTO
CaMOOMPEICICHHUS.

Heans u 3agaum kypca. ['naBHas nens Kypca — JaTh
yyamuMmcsi 0a30Boe MpejacTaBleHUue 00 aHalu3e JaHHBIX U
peanu3alud OCHOBHBIX METOJOB aHAJIM3a JAHHBIX HA S3BIKE
Python, mO3HaKOMHUTH C TEPMHHOJIOTHEH HMCKYCCTBEHHOTO
UHTEJJIEKTa ¥ HAy4YUTh MPUMEHSATh HEKOTOpbIE U3 €ro
METO/IOB JJIsl pEILIEHUS MPAKTUUECKUX 3a7ad.

IMeaeBass ayauropusi Kypca. Yyamuecs 7—9
KJIaCCOB 00111e00pa30BaTEIbHBIX IIKOJI.

Mecro Kypca «VICKyCCTBEHHBI HWHTEIUIEKT» B
yuyeOHOM iaHe. Ypoku Kypca «BBenenue B MIcKycCTBEHHBIH
MHTEJUIEKT»MOTYT TpoBOIUThCT B /7, 8 w 9 Kimaccax
B KaueCTBE BHEYPOUHOU JEATENBHOCTH (BO3MOYKHBIE

(hopMmBI: (hakynbTaTuB, KpPYKOK u nmpouee).



LleHHOCTHBIE OPUEHTHPBI COAEPKAHUS U
peaju3anu MpPorpaMmmbl

Copnepxanue IIPOrpaMMbl HOCHT
MEXIUCUUIUITMHAPHBINA XapakTep. EcTtecTBeHHbIM 00pa3zom
BBITJISIIUT €r0 BO3MOXKHAs MHTErpalus C JUCHUILTHHAMHU
npeaMeTHo obmactu  «MaTtemaTtnka W MH(QOpMAaTHKa».
Pa3BuTne NOTMYECKOr0 M AITOPUTMUYECKOTO MBIIUICHUS,
OCYIIECTBIISIEMOE Ha YpOKaxX MO 3TUM JUCHUIUIMHAM, CIYXKHUT
3amade (hopMHUpPOBaAHKS HEOOXOIUMON OCHOBBHI, HA KOTOPOW B
JanpHemeM OyneT OCYIIECTBIEH Mepexo] K MallHHHOMY
00yUYEHHIO Ha CTYIIEHH CPEIHETO 00IIero 00pa3oBaHuUs.

Uepes ncnoab30BaHNe Pa3IMIHBIX JaTaCEeTOB M aHATIN3
JMAHHBIX CHHTE3UPYIOTCS 3HAaHUS W YMEHHS ydJalluxcs,
NOJIy4eHHble UMM Ha ypoKax reorpaduu, Gpu3nuku, ONoIOruu
U IPYTHUX.

Heorpemnemoif  4acThl0  HpOrpamMMbl  SIBISETCS
peanu3alys MPOEKTHOTO Meroaa obOydenus. Ilporpammoii
NPEIYCMOTPEHO  BBIMIOJHEHHWE  TaKWX  MPOEKTOB  Kak

«CraTuCcTHYEeCKUH METOJ aHaIu3a JaHHBIX)), «Pa3nmmuHbIe



BapHaHTHI MPOTPAMMHUPOBAHUS LIMKIUYECKOTO aIrOPUTMan,
«Hauana nporpammupoBanus Ha Pythony. [IpoekTs 1o cBoei
JUIaKTHYECKOM CYIIHOCTH HaleleHbl Ha (OpMHUpOBaHUE
croco0HOCTeH, Mmo3BosOMMX 3(PEeKTUBHO NEeiCTBOBATH B
peanbHOM KU3HEHHOW cuTyanuu. OOnamas MMH, ydamuecs
MOTYT aJalNTUPOBATHCA K HU3MEHSIOMIMMCS  YCJIOBHSIM,
OPUEHTHPOBATHCS B Pa3sHOOOPA3HBIX CUTyalMsIX, paboTaTh B
KOMaHJIe.

[Tpu pabote HaJ MIPOCKTOM MOSIBIISIETCS
UCKJIIOYUTENbHAs BO3MOXKHOCTh (POPMUPOBAHUS Y yHALIUXCS
KOMIETEHTHOCTH  pa3peuieHuss  npobdseM  (HOCKOJIbKY
00s13aTeNbHBIM YCIIOBUEM pealli3allid METO/a MPOEKTOB B
IIKOJIE SIBJIETCS PElIeHNe yJalluMcsi COOCTBEHHBIX MPobiIeM
CpeicTBaMU TMPOEKTa), a TakKe OCBOCHHE CIOCOOOB
NESATeTbHOCTH,  COCTaBIISIONIMX  KOMMYHUKATHBHYIO U

I/IHq)OpMaI_II/IOHHYIO KOMIICTCHTHOCTH.

Ilnanupyembie pe3yJIbTAThI OCBOCHHUSA Y4e0OHOT0
Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTam
OCBOCHMsS OOYy4aloIIMMHUCS OCHOBHOH 00pa3oBaTeNbHOM

MIPOTrpaMMBbI CPETHET0 OOIIEro 00pa3oBaHUs: TUIHOCTHBIM



pesysbTaram (Tabmauia 1); MeTanpeaMeTHBIM pe3yabTaTam

(Tabnuma 2); mpeaMeTHbIM pe3yabTaTam (Tabmuma 3).

Taoauna 1

JIN4YHOCTHBIE pe3yJdbTaThbl

Tpe6oBanne ®roct

Yem gocTuraercs

JInyHOCTHBIE pEe3ybTaTHI,
o0ecreynBaronye aganTalui
oOyuaromerocs K
U3MEHSIOIMMCS  YCIIOBUSIM
COLMAIbHOM W TPUPOJHOU
Cpebl:

yMeHue pacro3HaBaTh
KOHKPETHBIE MIPUMEPBI
MOHATUSA IO XapaKTEPHBIM
IIPU3HAKaM, BBIIIOJIHATh
Orepanvu B COOTBETCTBUM C
OIpeIETICHUEM u

MPOCTEUIIMMH  CBOMCTBAMH
MOHATHS, KOHKPETHU3UPOBATH
MMOHSTHE MIPpUMEPAMHU,
HUCIIOIB30BaTh ITOHATHE U €ro
CBOMCTBA IIPU PEILICHUH 33724,
a TaKXe OINEepUpPOBATH
TEpMHHAMHU H
MPEJICTABICHUSIMH B O0JIacTH

Paznensl

«BBenenue B
HCKYCCTBEHHBIN
HHTEJICKTY,

«OCHOBBI
MPOrpaMMHUPOBAHUS HA
Pythony,

«AHann3 JaHHBIX B
ANIEKTPOHHBIX TA0IHUIIAX .

! Mpukas Munnpocsemenns Ne287 ot 31 mas 2021 .




KOHLETILUA YCTOMYHUBOTO
pa3BUTHSA

Lennoctu Hay4HOTO
IMO3HAHMA:

OBJIAJICHUC OCHOBHBIMH
HaBBIKAMH
HCCIICIOBATEIIHLCKOM
JACATCIIbHOCTH, yCTaHOBKa Ha
OCMEICIICHHE OIBITA,
HAOIO/IEHUH, TOCTYIKOB U
CTpEMJIICHHE
COBEpILIECHCTBOBATH yTH
JOCTHIKCHUS
I/IHI[I/IBI/IJIyaJ'II)HOFO nu
KOJIJICKTUBHOT O

Onaromnonyduns

Pasnensr «AHamu3
JAHHBIX B DJICKTPOHHBIX
TabIUIax ).




Taoaumna 2
MeTanpeaMeTHbIe pe3yJbTaThl

TpedoBanne ®I'OC Yem nocruraercst

YMenue
CaMOCTOSITENTEHO
IUIAHUPOBATh MyTH
JNOCTIDKEHUSI 1eNH, B
TOM quciIe
aJIbTepHATUBHEIE,
OCO3HaHHO  BBHIOMpATh
HanOosee 3¢ (heKTuBHBIC
CIIOCOOBI peuieHus
y4eOHBIX u
NIO3HABaTENIbHBIX 33/1a4.

[IpoekTHbIE 3aHaHUA

YMeHune OIICHWBATh
MIPABWIILHOCTH
BBITIOJTHEHHUST  yueOHOI
3ama4id, COOCTBEHHBIE
BO3MOKHOCTH ee
penieHus.

Paznensl «AHanu3 1aHHBIX B
AIIEKTPOHHBIX TAOIUIIAX Y,
«AHanu3 gaHHbIX Ha Python»




VYMenue ONpeaeIsITh

IIOHSTHSI, cOo3/1aBaTh
000011IeHHS,
yCTaHABJINBATh
AHAJIOTHH,
KJIaccu(UIUpOBaTh,
YCTaHABJIMBATh
IPUYHHHO-

CIIE/ICTBEHHBIE  CBSI3H,
CTPOUTH  JIOTUYECKUE
paccyxaeHus,
YMO3aKIIIOUECHUs
(MHIyKTUBHBIE,
JeNyKTUBHbBIE UM IO
aHaJoruM) W  JelaTh
BBIBOJIBI.

Pasznensl «AHann3 JaHHBIX B
AIIEKTPOHHBIX TAOJIUIIAXY,
«Ananu3 naHHeIX Ha Pythony

YMmenune CO3/1aBaTh,
MIPUMEHSATH u
peoOpa3oBLIBaTh 3HAKH
U CHMBOJIBI, MOJEIH M
CXEMBbl ISl PEIICHHS
y4eOHBIX u
MO3HaBaTEeIbHBIX 3a]1a4.

Pasnensl «AHann3 JaHHBIX B
AJIEKTPOHHBIX TAOIHIIAX»,
«AHanu3 naHHbIX Ha Python»

dopMupoBaHUE 5
pa3BUTHE
KOMIIETEHTHOCTH B
00J1aCTH UCIIOJIb30BAHMS
UKT (UKT-
KOMIICTEHIIHH ).

Pasnensl «AHann3 JaHHBIX B
AIIEKTPOHHBIX TAOJIUIIAXY,
«AHanu3 maHabIx Ha Pythony




Taoauua 3

Hpe)lMeTHbIe pe3yJbTaThbl

TpeooBanue ®I'OC Yem nocruraercs
dopmMupoBaHUE Paznenet
MH()OPMAITMOHHOU u | «OCHOBBI
AITOPUTMUYECKOM KYJIbTYphI, | HMPOTPaMMHUPOBAHUS HA
dbopMupoBaHue Python»
MIPEJICTaBJICHHS O KOMIIBIOTEPE | «AHAIU3 JaHHBIX Ha
KaK yHuBepcaibHoM | Python»
yCTpOMCTBE 00paboTkmn
uHpopmanuu, pa3BuTHE
OCHOBHBIX HaBBIKOB I YMEHHIA
MCIIOJIb30BAHUS

KOMIIBIOTCPHBIX YCTpOﬁCTB.

dopMupoBaHUE
MpeJCTaBIeHUsS 00 OCHOBHBIX
M3Yy4aeMBbIX TTOHSATHSIX
(uaopmarus, AJITOPUTM,
MOJIETIb) U UX CBOWCTBAX.

Paznensr «AHaIN3
JTAHHBIX B 3JIEKTPOHHBIX
TaOJIUIAX Y,

«OCHOBEI
MpOrpaMMHUPOBAHUS Ha
Python»

«AHanu3 TaHHBIX Ha
Pythony, «BBenenue B
MalIuHHOE 00y4YeHHe Ha
Python»




Pa3BuTHe anropuTMHUUECKOro
MBIIIICHUS,, HEO00XOIUMOTO
TUTSI npoecCHOHATBLHOM
TEATEIILHOCTH B COBPEMEHHOM
00I11eCTBE; pa3BUTHE YMEHHMA
COCTaBUTb u 3amucaTh
QJITOPUTM JIJIS1 KOHKPETHOTO
UCTIOJTHUTEIS; (popMHUpOBaHHE
3HaHUNA 00 AJITOPUTMHUYECKUX

KOHCTPYKIMSIX, JJOIT'MYCCKUX
3HA4YCHUAX u onepanuiax;
3HAKOMCTBO C OJHHM  H3

SI3BIKOB IPOIPAMMUPOBAHUS U
OCHOBHBIMH
ANTOPUTMHUYECKUMHU
CTPYKTypaMu — JIMHEHHOM,
YCJIOBHOW U IUKJIMYECKOM.

Pa3nensl «Ananus
JIAHHBIX B DJIEKTPOHHBIX
TaOIHIIax»,

«AHanu3 TaHHBIX Ha
Python», «OcHOBBI
MaITUHHOTO OO YUICHHS»

dopmMupoBaHUe YMEHHI
bopmanuzanuu u
CTPYKTYpHPOBaHUS

uHpopManuy, YMEHUS
BbIOMpATh croco6
NpPEJICTaBICHUS  JaHHbIX B

COOTBETCTBHUH C IIOCTABIICHHOM
3ajaueil  (TaONMIBI, CXEMBI,

rpaduky,  AMarpaMMbl)  C
HCII0JIb30BAHUEM
COOTBETCTBYIOIIUX
IIPOrpaMMHBIX CPEICTB

00pabOTKH JTaHHBIX

Paznensr «OcHOBBI
IPOTPaMMHUPOBAHUS HA
Pythony, «Ananu3
JAHHBIX B JIEKTPOHHBIX
TaOIHIIax»,

«AHanu3 TaHHBIX Ha
Pythony, «BBenenue B
MalIuHHOE 00y4YeHHe Ha
Python»




®dopMupOBaHUE HABBIKOB U
YMEHUH  0Oe30macHoro u
11e71eco00pa3HOro  MOBEACHUS
npu pabote c
KOMITHIOTEPHBIMHU
nporpaMMaMd M B CETH
WuTepuer, ymeHus coOaroaarh
HOPMBI WHPOPMAIIMOHHOM
ITHUKHU M TIpaBa

Pasnen «BBenenue B
HCKYCCTBEHHBII
HHTEIUIEKT)




Y4eOHO-TeMaTHYECKHUI IJIaH

B sToMm paszpene nmpuBOIUTCS BapHAHT TUIAHUPOBAHHS
3aHATUH, PACCUMTAHHBIM Ha MHUHUMAJbHBIA Y4eOHBIM TIaH.
[IpencraBien nepedeHsb MIAHUPYEMbIX PE3YJIbTaTOB OCBOCHHUS
OporpamMMbl  JIJIst 6a30BOro BapuaHta  y4eOHOro
rIaHupoBanus. Paznuuue 6a30BOTO ypOBHS OT YIITyOJIEHHOTO
Kypca MpOSBISIETCS B CTETICHU TIIYOUHBI U Ka4eCTBA OCBOCHUS
TEOPETUYECKOr0 MaTepuaia U MONYyYEHHBIX MPAKTUYECKUX

HaBBIKOB.

TemaTH4ueckoe INIAHHPOBAHHUE C OINPEACTICHUEM
OCHOBHBIX BH/10B yqeﬁnoﬁ ACATECJIBHOCTH

Taoauna 4
«BBegenue B MCKyCCTBeHHbBI HHTEJIEKT»
Haunmenos Kparkoe Buabl yueOHoi
aHue TeMbl coaepxaHue AeSITEeIbHOCTH
1. Beenenne 8 UM u MO
11 Beenenue B IporuosupoBanmue, Ananumuueckas:
MaIIMHHOC aHaJlus3, 06y‘l€HI/I€, IIOUCK OTBETOB Ha
odyuyeHnue JTaHHBIE, IPU3HAKH, BOIPOCHI YYUTEI,
AJITOPUTM, CaMOCTOSITEIbHBIN
HUCKYCCTBEHHBIN MONCK MH(pOPMAIIII
HUHTCIIJICKT, pu pemeHnn
MalIMHHOE 00yUIeHHE




IIOCTaBJICHHBIX

3a1ad.
Kommynuxayuonna
5. KOMAaHIHast

pabota, OTBETHI Ha
BOIIPOCHI YUHUTEIIs,
UrpoBasi MpaKTHKA.
Ipaxkmuueckas:
yyacTue B WIpE,
paboTa ¢ HTpOBBIM
TpEHaXKEePOM.
Peghnexcusnas:
peduiexcus
METOIOM «6 LTSI

AHaJIN3 JAHHBIX B 3JIEKTPOHHBIX TA0

JIMIAX

21

Hayxka o
JTaHHBIX.
bonpmme
JTaHHBIC

Hayka o naHHbIX,
npodeccuu B
00J1aCTH HAyKH O
JIaHHBIX, JIAHHBIC U
0OJIbIIINE JAHHBIC,
METOJIBI PaOOTHI C
JAaHHBIMH

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSITENIbHBII
MOUCK nHpopManuu
npu pemeHnn
MTOCTaBJICHHBIX
3amad.
Kommynuxayuonna
A.  ydacTHE  BO
(dbpoHTATBPHOM
o0cyxaeHn,
OTBEThI Ha BOIIPOCHI
YUUTEIS.
Ilpakmuueckas:
peleHue
npeIaracMbIX
3alaHui
cpenctBamu Excel.
Peghnexcusnas:




o0cyxKIeHue
KOHTPOJIBHBIX
BOIIPOCOB |
TIO/IBE/ICHUE MTOTOB
BBITIOJTHEHHS
MPaKTHYECKOTO
3a/1aHUs

2.2

OnucarenpHas
CTaTUCTHKA.
TabnuuHbIe
JTAaHHBIE

TabnuuHble JaHHBIE,
METO/IbI pabOTHI C
TaOJMYHBIMHU
JTAHHBIMU, 0a30BbIC
HHCTPYMEHTBI
TaOJIUYHOTO
mporeccopa Excel,
c6op u oboramieHne
JAHHBIX

Ananumuueckas:
MOVCK OTBETOB Ha
BOTIPOCHI YUUTEJIS,
CaMOCTOSTEIbHBIHN
MOUCK nHpopManuu
npu peLICHUH
MOCTAaBJICHHBIX
3amgad.
Kommynuxayuonna
4. ydactue  BO
(dbpoHTaATBHOM
o0cyXaeHnH,
OTBETHI Ha BOTIPOCHI
YUUTEIIS.
Ilpakxmuuyeckas:
pelieHue
TpeIaraeMbIX
3aJaHuN.
Peghnexcusnas:
oOcyxeHne
KOHTPOJBHBIX
BOIIPOCOB H
MTO/IBEICHHE UTOTOB
BBITOJTHECHHSI
MPAKTUIECKOTO
3aaHus

2.3

Oo6paboTka
JAHHBIX
CpescTBaMH

CTaTUCTUYECKUE
II0Ka3aTeNH, MEPBI
LIEHTPAJIbHOM

Ananumuyeckas.
IIOMCK OTBETOB Ha
BOMPOCHI YUHTETIS,




JNIEKTPOHHOH | TeHmeHuunwy, CaMOCTOSTEIbHBIN
TaOIUIBI BCTPOCHHBIC MOUCK HH(pOpManU
dynxmuum =CUET(), npu pemeHnn
=CYMMY(), MOCTaBJICHHBIX
=CP3HAY(), 3amgad.
=MAKC(), =MUH(), | Kommynuxayuonna
=MOJA(), A. ydacTHE  BO
=MEJIMAHA() (bpoHTaTHEHOM
obcyxieHuu,
OTBETHI Ha BOIIPOCHI
YUUTEIS.
IIpaxmuueckas:
pelieHue
TpeATaraeMbIX
3aJaHuN
cpenctBamu Excel.
Peghnexcusnas:
oOcyxaeHne
KOHTPOJIbHBIX
BOIIPOCOB H
MOJIBE/ICHHE UTOTOB
BBITIOJTHEHHS
NPaKTHYECKOTO
3aaHusl
24 O06paboTka [epBuunerit ananmms | Anarnumuueckas:
JTAHHBIX. JIAHHBIX, 3TAITBI MIOMCK OTBETOB Ha
[epBuuHbIit paboTHI C TaHHBIMH, | BONPOCHI YUUTEINS,
aHAIN3 BCTPOCHHBIE CaMOCTOSTEbHBIN
¢GbyHKIMN MONCK MH(pOPMAITII
=CUETECJIH(), npu perieHnu
=CYETECJIMMH(), | mocrapieHHBIX
=CP3HAYECJIN(), | 3anmau.
=CP3HAUYECJIUMH | KommyHuxayuonna
(),=CYMMECIJIN(), | #: yuactHe  BO
=CYMMECJIUMH() | ¢dporTamsaOM

00CyXIeHUH,




OTBETHI Ha BOIPOCHI
YUUTEIS.
Ipakmuueckas:
pelieHue
MpeATaraeMbIX
3aJJaHuN
cpencrBamu Excel.
Peghnexcusnas:
obcyxienue
KOHTPOJIbHBIX
BOTIPOCOB U
MOJIBEJICHHE UTOTOB
BBITIOJTHEHHS
MPaKTHIECKOTO
3aaHus

25

Buszyanuzauus
JaHHBIX

Busyanuzanus
JAHHBIX,
BH3YaJIbHBIH aHAJH3
JIAHHBIX, TPapHKH,
JUarpamMmmbl,
TUCTOTPaMMBlI,
KOHCTPYKTOP JJIst
paboTsI ¢
JuarpaMmMaMi B UX
(dbopmaTupoBaHUe

AHnanumuueckast:
MTOVCK OTBETOB Ha
BOTIPOCHI YUUTEII,
CaMOCTOSTEIbHBIHN
MOUCK HHpopManuu
npu pelLIeHU
MOCTAaBJICHHBIX
3amad.
Kommynurxayuonna
5.  ydacTHE  BO
(bpoHTATHEHOM
00CyXIeHnH,
OTBETHI Ha BOIPOCHI
YUUTES.
Ilpakmuueckas:
pelieHne
IpeIaraeMbIx
3aJJaHuN
cpenctamu Excel.
Pegnexcusnas:
o0cyxaeHue
KOHTPOJBbHBIX




BOIIPOCOB H
MOJIBEJICHIE UTOTOB
BBITIOJTHEHHS
HPaKTUYECKOTO
3a/IaHHsL.

2.6

CraTHCTHYECK
UM aHaIu3
JTaHHBIX.
Koppensumon
HBIN aHAIIN3

Crartuctudeckuit
aHaJIN3 JIaHHBIX,
BU3YaIIH3aLHs
JaHHBIX C IOMOIIBIO
JHarpaMMBbl
pasbpoca u pacuera
KO3 HuIHIEeHTa
KOpPEISILIHH,
koadurmeHT
KOppesLuu
ITupcona

Ananumuueckas:
MOWCK OTBETOB Ha
BOTIPOCHI YUUTEII,
CaMOCTOSATEIbHBIN
MTOVCK UH(OPMAITIT
npu pemeHnn
MTOCTaBJICHHBIX
3amgad.
Kommynuxayuonna
4. ydactue  BO
(bpoHTATBEHOM
o0CyXaeHuH!,
OTBETHI Ha BOTIPOCHI
YUUTEIIS.
Ilpakxmuuyeckas:
pelieHue
TpeIaraeMbIX
3aJaHuN
cpencrBamu Excel.
Peghnexcusnas:
oOcyxaeHne
KOHTPOJIbHBIX
BOTIPOCOB H
MTO/IBEICHHE UTOTOB
BBITOJTHECHHSI
MPAKTUIECKOTO
3aaHus

2.7

CTaTHCTHYECK
AW aHAIU3
JTaHHBIX.
JImHeMHbBIH

IToctpoenue
MaTeMaTHYECKOMU
MOJIEIN TNHEHHOMN
(mapHOiT)

Ananumuueckasn.

IIOUCK OTBETOB HA
BOTIPOCHI YYUTEIIS,
CaMOCTOSITEIbHBIN




PEerpecCUOHHBI
¥ aHanu3

3aBUCHUMOCTH H €€
HUHTEpIIpETaAlluAg

MOUCK UH(OPMAITUH
npu pelIcHun
MTOCTaBIICHHBIX
3amgad.
Kommynuxayuonna
4. ydacTHE  BO
(bpoHTaTHEHOM
o0cyxIeHnH,
OTBETHI Ha BOTIPOCHI
YUUTEIIS.
Ilpakxmuuyeckas:
penieHue
npeagaraeMbix
3aJaHuN
cpencrBamu Excel.
Peghnexcusnas:
o0cyxneHne
KOHTPOJBHBIX
BOTIPOCOB H
MO/IBEICHHE UTOTOB
BBITOJTHECHHSI
MPAaKTUIECKOTO
3aJlaHus

2.8

IIpoext
«Cratucrtauec
KW MeTOJ
aHaJIM3a
TaHHBIX)

[onsaTus pazmena
«AHanu3 TaHHLIX B
AJIEKTPOHHBIX
TaOIHIIaAX»

Ananumuueckas.
ITOMCK OTBETOB Ha
BOMPOCHI YUHUTEJIS,
CaMOCTOSITeIIbHBIN
MONCK MH(pOPMAIIIT
npu peIeHuH
MMOCTaBJIECHHBIX
3a/1a4.
Kommynuxayuonna
A.  ydacTHE  BO
(dbpoHTATBPHOM
o0cyxaeHn,
OTBETHI Ha BOIPOCKI
YUUTEIS.




Ilpakxmuuyeckas:
pelnieHue
TpeIaraeMbIX
3aJaHuN
cpencrBamu Excel.
Peghnexcusnas:
obcyxnenne
KOHTPOJBHBIX
BOTIPOCOB H
MO/IBE/ICHIE UTOTOB
BBIMOJTHCHHS
MPAaKTUIECKOTO
3a/laHus

OcHOBBI f13bIKa NporpamMMmupoBanus Python

3.1

ANTOPUTMEI U
WCTIOTHUTETIH.
Crioco0b1
3ammcu
ITOPUTMOB

Hcnonnutens,
AITOPUTM.
Crnoco0bI 3amucu
aJITOPUTMOB:
CIIOBECHBIN,
MTOCTPOYHEIH, OJIOK-
cxema, mporpamma.
JIMHEeHHBIN,
Pa3BETBISIOIIUNACS U
IMKJIHYCCKAN
AITOPUTMBI.

Ananumuueckas’
MTONUCK OTBETOB Ha
BOTIPOCHI YUUTEII,
CaMOCTOSATEIEHBIN
MOVCK UHPOPMAITUT
npu pemeHnn
MTOCTaBJICHHBIX
3amad.
Kommynuxayuonna
s pabora c
UTPOBBIM
TPEHAXXEPOM.
Ilpakmuueckas:
OTBETHI Ha BOIIPOCHI,
pemeHne
TIpeIaraeMbIX
3a7aHUH Ha sI3bIKE
MPOTrpPaMMHUPOBAHUS
Python.




Pegrexcusnas:
3aTl0JTHEHHE JIUCTA

pedexcuu
3.2 Oo6mue Hcropus si3bika Ananumuueckas:
CBEJICHUS O Python, MTOWCK OTBETOB Ha
SI3BIKE KOMIIINPYEMbIE U BOTIPOCHI YUUTEII,
TOpPOTPAMMHpPO | HHTEPHPETHPYEMBIE | CaMOCTOSATEIBHBIN
Bauus Python | si3bIku, 1OCTOMHCTBA | mouck nHdopmanuu
1 HEJJOCTATKH npu pemeHnn
Python. MTOCTaBJICHHBIX
TlonsiTHE MaHHBIX, 3aJ1a4.
THUIIBI TaHHBIX: Kommynurxayuonna
LIeJIbIE, A pabota B
BEIIIECTBCHHBIC U KOMaHax u (UJIn)
CTPOKOBEIE. WHIABUIYAIBHO.
IlonsiTue Ipakmuueckas:
TIepeMeHHO, OTBETHI Ha BOTIPOCHI,
pa3HuIa MEXKTY pereHue
MIEPEMEHHON U TpeIaraeMbIX
KOHCTaHTOM. 3a/laHuH Ha SI3bIKE
MPOTrPaMMUPOBAHHUS
Python.
Pegrexcusnas:
3aroTHeHHE JINCTa
peduiekcuu
3.3 Opraamzamus | @yskus print(), Ananumuueckas:
BBOJIa U MpaBmiIa ee MOWCK OTBETOB Ha
BEIBOJIA HCTIOB30BaHUs. BOTIPOCHI YUUTEIIS,
JTAHHBIX Ommbku mpu CaMOCTOSTEIbHBIN
HCTIOJIb30BAHUU MOKCK UH(DOPMAITHH
¢ysaxumn print() npu peleHnu
Twurs! JaHHBIX: iNt, MOCTABJICHHBIX
float, str. 3a/ad.
ITpusenenue tumnoB ¢ | Kommynuxayuonua
MIOMOLBIO A pabota B

COOTBETCTBYIOLINUX




¢byuxuui (int(),

KOMaHJax U (UiIn)

float(), str()). WH/IUBUIYAIBHO.
Oyukmust type(). Ipaxmuueckas.
Omneparop OTBETHI Ha BOTIPOCHI,
MIPUCBAaUBaHUS. pemeHne

IIpaBuna IpeagaraeMbix
MMEHOBaHUS 3aJaHA Ha S3BIKE
TIepEeMEHHBIX. TIPOTPaMMHUPOBAHHS
®yuxuus input(), Python.

TpaBuia ee Pegrexcusnas:
HCIIOBb30BaHUS. 3aroHeHHe JIHCTa
Heo6xonumocth pedaexcun
MIPUBEICHHUS

LIEJIOYHCIICHHBIX

JIAHHBIX K TUITY iNt

ocJie BBOJIA.

34 Anropurmuue | Tunbl JaHHBIX B Ananumuyueckas:
cKas Python, MTOVCK OTBETOB Ha
KOHCTPYKIHUS | apudMeTHUeCKue BOTIPOCHI YUUTEJIS,
«CTIeIOBaHUE» | OIepaTopHl, CaMOCTOSTEIIbHBIN

JEHCTBUS C MOUCK UH(pOPMAITUH
NEPEMCHHBIMH. npu pelieHur
AJITOPUTM, BHIIBI MOCTAaBJICHHBIX
AITOPUTMOB, 3amau.
0CcOOEHHOCTH Kommynuxayuonna
JTUHEWHOTO A pabota B
anroputMa, 6JI0K- KOMaHax 1 (HMJIHN)
cxema. WH/IUBUIYAIBHO.
biok-cxema Ilpakmuueckas:
JUHEWHOTO OTBETHI Ha BOTIPOCHI,
ITOpHUTMA. peleHne
IpeIaracMbIxX
3aJJaHUH Ha S3BIKE
MPOrPaMMUPOBAHHUS

Python.




Pegrexcusnas:
3aTl0JTHEHHE JIUCTA

pedexcuu
3.5 IIporpammupo | brox-cxema Ananumuueckas:
BaHHE JIMHEIHOTO MOUCK OTBETOB Ha
JTMHEHHBIX aJITOpUTMa. BOIIPOCHI YUUTEIS,
JITOPUTMOB IIporpaMmMupoBanue | camMOCTOSTEIbHBIN
JIMHEHHBIX MOWCK HH(pOpMannu
AJITOPUTMOB, pu penieHnn
apuQmMeTHIecKue MIOCTABJIEHHBIX
OTIepaTopHl, 3aau.
NIepEeMEHHBIE. Kommynurxayuonna
s pabota B
KOMaHJax U (1iIn)
WHIVBHUIYaJIBHO.
Ipakmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
Tpe/IaraeMbIX
3aJaHUH Ha SI3bIKE
NPOrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3aI0JTHeHKE JINCTa
peduiekcuu
3.6 Anropurmuue | PazperBistromuiics Ananumuyueckas:
cKast ITOPUTM, OJIOK- MIOMCK OTBETOB Ha
KOHCTPYKLMSL | cXeMa BETBIICHMS, BOIIPOCHI YUUTEIS,
«BETBIICHHE» | OMEPATOPbI CaMOCTOSATEIIbHBIN
CpaBHEHWSL. MOUCK HH(pOpMAIUU
VYcnoBHbIE npu peleHnu
omneparopsi if, if-else, | mocrasnenHsIx
MIpaBUIa 3aITUCH 3amad.
YCIIOBHBIX Kommynuxayuonna
OIIEPaTOPOB. A pabora B




KOMaHJax U (UiIn)
WHIIMBHIYaJIBHO.
Ipakmuueckas:
OTBETHI Ha BOIIPOCHI,
pelieHue
MpeATaraeMbIX
3aJaHUN Ha S3BIKE
MPOTrPaMMHUPOBAHUS
Python.
Pegrexcusnas:
3aIl0JTHEHKE JICTa
peduiekcuu

3.7

TTonnas

tdhopma
BETBJICHUS

brok-cxema
BETBIICHHS.
IlonHebli1 ycnoBHBIN
oreparop, nNpaBuiIa
3aIUCH MTOJTHOTO
YCIIOBHOTO
oreparopa.

Ananumuueckasi:
MIOMCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSTEJIbHBII
MOUCK nHpopManuu
npu pelIeHuH
MOCTaBJICHHBIX
3amau.
Kommynuxayuonna
5. pabora B
KOMaHax U (WiIn)
WHJIMBHIYaJIBHO.
Ipakmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
Tpe/IaraeMbIX
3a7aHUH Ha sI3bIKE
MIPOTPaMMHPOBAHHS
Python.
Pegnexcusnas:
3aIl0JTHEHNE JINCTa
pebaexcuun

3.8

IIporpammupo
BaHHE

IIporpamMmmupoBanue
JIMHEMHBIX

Ananumuyeckas.
IIOMCK OTBETOB Ha




Pa3BETBIISION]
AXcs
ANTOPUTMOB.
YcaoBHBIN
oreparop

ITOPUTMOB,
apuQMeTHIecKe
OIIePaTOPHI,
HIepeMeHHBIE.

BOTIPOCHI YUUTEI,
CaMOCTOSTEIbHBIHN
MTOVCK UHPOPMAIIII
npu pemeHun
MTOCTaBIICHHBIX
3amad.
Kommynuxayuonna
Eh pabota B
KOMaHJax U (1iIn)
UHAWBUIYANBHO.
Ilpakxmuuyeckas:
OTBETHI Ha BOTIPOCHI,
pelnieHue
TpeIaraeMbIX
3aJaHAi Ha S3BIKE
TIPOTPaMMHUPOBAHHS
Python
Peghnexcusnas:
3aIloTHEHHE JINCTa
pediexcuu

3.9

[IpocTeie u
COCTaBHBIE
yCIIOBUS

PasBeTBisiromuics
anroputM, OJI0K-
CXeMa BETBJIEHU.
Jlornueckue
OTIePaTOPHI,
COCTaBHBIC YCIIOBHL.

YcnoBHbIN oniepaTop.

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSITEJIbHBII
MTOWCK UHPOPMAITUT
npu pemeHnn
MTOCTaBJICHHBIX
3aad.
Kommynurxayuonna
5. pabora B
KOMaH/ax U (Win)
WH/IUBUIYAIBHO.
Ilpakmuueckas:
OTBETHI Ha BOTIPOCHI,
peleHue
IpeJIaraeMbIxX
3aJJaHUl Ha SI3BIKE




MPOrpaMMHUPOBAHHUS
Python.
Peghnexcusnas:
3aII0JTHEHHE JIUCTA
pedexcuu

3.10

AnropurMmuue
ckast
KOHCTPYKIIUS
«TIOBTOPEHUE»

IIporpammupo
BaHHE I[UKIOB
C 33/1aHHBIM
YCIIOBHEM
MPOAOIDKCHUS
paboThI

Omnepatop while B
Python, cunrakcuc
ormeparopa while.

Ananumuueckas:
MIOUCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSATEIbHBIN
MOWCK HH(pOpMannu
pu penieHnn
MOCTABJIEHHBIX
3amad.
Kommynurxayuonna
A pabota B
KOMaHJax U (1iIn)
WHIIUBHYaJIBHO.
Ipakmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
npearaeMbix
3a/laHul Ha SI3bIKE
NPOrpaMMUPOBAHUS
Python.
Peghnexcusnas:
3alloJIHEHHE  JICTa
peduiekcuu

3.11

IIporpammupo
BaHUE ITUKIOB
C 33/1aHHBIM
YHCIIOM
MIOBTOPEHUM

Omnepatop for B
Python, ynakIms
range(), CHHTaKCHC
¢byuxmau range().

Ananumuyeckas.
IMOKMCK OTBETOB Ha
BOMPOCHI YUHTEJI,
CaMOCTOSITEIbHBIN
MONCK MH(pOPMAIIIT
pu peIeHuH
MOCTABJICHHBIX
3a1ad4.




Kommynurxayuonna
A pabota B
KOMaHAax U (HJTH)
WHIABUIYAIBHO.
Ipakmuueckas:
OTBETHI Ha BOTIPOCHI,
pemeHne

MpeATaraeMbIX
3a/laHUH Ha SI3bIKE
MPOrpaMMUPOBAHUS
Python.
Pegrexcusnas:
3all0JIHEHHE JIUCTa
pedexcuu

3.12 IIpoekt Huknnyeckuii Ananumuueckas:
«Paznnunble QIITOPUTM, aJITOPUTM | TTOUCK pereHus
BapHUaHTHI while, anroput™ for, | mocraBieHHON
NpOrpaMMHUpPO | TpaBuIIa 3aIIKUCH 3a7a4H.

BaHMs LUKIIMYECKUX Kommynuxayuonna

IIUKIIMYECKOTO | aJrOPUTMOB B s pabora B

aJIropuTMa» Python. KOMaHJax U (1iIn)
WHJIMBHIYaJIBHO.
Ilpaxmuueckas:
penieHue
MIPOEKTHOH 3aauu.
Peghnexcusnas:
3aIl0JTHEHHE JIUCTa
pedurekcuu.

3.13 IIpoext Tunel TaHHBIX, Ananumuueckas. B
«Hauana TepeMeHHbIE, npouecce
IIPOrpaMMHUpPO GbyHKIHH, cHCTeMaTH3alUuH
BaHUS» MaTeMaTH4ecKH1e 1 3HAHHH.

JIOTHYECKHUe Kommynuxayuonna
OTIePaTOPHI, BUIBI 5. ipu pabote B
AJITOPUTMOB, KOMaH/1aX.

YCIIOBHBII OIIEPATOp,




omneparop for,
omneparop While.

Illpakmuueckasa. B
pabore o
CO3JTaHUIO
BU3YaJIbHOU KapThl
3HaHUI.
Peghnexcusnas:
3aII0JTHCHHE JINCTa
pedexcuu

Paznen 1. Beenenue B I/ICKyCCTBeHHin/JI HHTEC/UICKT

3w

VYyammecss IOMKHBI 3HATh TOHATHE HWH(OpPMAaLUH,

Pasimurne MCXKIy NOHATUAMU ((HHq)OpMﬁHHﬂ)), «ITaHHBIC».

Vuaiuecs 40T KHBI YMCThb:

® [IPUBOJUTH NPUMEPHI HHPOPMAIIMOHHBIX IPOLIECCOB B

npuponae, O6I.I.[CCTB€, TCEXHUYCCKUX CUCTEMAX,

® CTPYKTYpHUPOBATh I/IH(l)OpMaI_II/II-O, BBIACIIATHL OCHOBHBIC

IMOHATHA U B3aUMOCBA3H MCKIAY HUMU.

Pazgen 2. AHaaM3 [JaHHBIX B 3JEKTPOHHBIX

Tadimuax (16 u.)

VYuamuecs 10 KHBI 3HAThH:

® BO3MOXHOCTH DJICKTPOHHBIX Ta6J'II/III JJI XpaHCHUA,

aHajIn3a U NpcACTaBJICHUSA JAHHBIX;

VYyamuecs 10TKHbI YMETh:




® BBOJUTH U PENAKTHUPOBATh JAHHBIE B AJIEKTPOHHBIX
Ta0IMIIAX;

® BBINOJIHATh BBIYHMCIICHUS C MOMOIIBIO AJICKTPOHHBIX
TaOJNMI; TPENCTABIATh AaHHBIC B BHJE OUArpaMM U
rpadguKoB.
Pa3znen 3. OcHoBBbI mporpamMmmupoBanus Ha Python

(15 4.)

VYuamuecs J0KHBI 3HATh:

® T[IOHATHS «AJITOPUTMY», <UCIIOJHUTEIb», «CHUCTEMA
KOMaH/I UCTIOJTHUTEIISDY,;

® OCHOBHBIC AITOPUTMHYCCKUE CTPYKTYPBI:
ClleIOBaHUE, BETBIICHUE, UK

® peaM3aIio OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp B
BBIOPAHHOM $SI3bIKE IPOTPAMMHUPOBAHUSI.
VYuamuecs T0MKHBI yMETh:

® COCTaBIISITh AITOPUTMBI ISl PEIICHUs MTPOCTHIX 3a]a4
B CJIOBECHOM (hopMe, Ha AITOPUTMHUYECKOM SI3bIKE M Ha
BBIOPAHHOM $SI3bIKE TIPOTPAMMHUPOBAHNS;

®  BEINOJHATH TPACCUPOBKY aJrOPUTMA;

® [IpPOrpaMMHUPOBATH HECJIO)KHBIC JMHEHHEIE,
Pa3BETBIISAIONIMECS W UUKIMYECKHE AITOPUTMBI Ha

BBIOPAHHOM $SI3bIKE MPOTPAMMHUPOBAHHUS.



Conepxkanue Kypca

B oarom pazmene  cOAepKHUTCA ~— TEMATHUYECKOE
IJIAHUPOBAHUC W TICPCUCHDb IINIAHUPYCMBIX PE3YJILTATOB
OCBOCHHS IPOTPAMMBI (UTOTOB H3y4YCHHUS OTICIBHBIX TEM).

Ha ycmoTpeHue yuuTenss KOJHYECTBO  YacoB,
OTBCACHHBLIX Ha OCBOCHHC OTIACJIBbHBIX TEM H IPOBCACHUC
IMPOCKTHBIX 3aH9[TPII>i, MOXET OBITH YBCJINYCHO B 3aBUCUMOCTHU
OT BO3MOXXHOCTEH U HHTEPECOB 00 yUYaIOIIUXCSL.

Paznuune 6a3oBoro ypoBHs OT yriyOJIEHHOTO Kypca
NPOSIBJISIETCS. B CTENCHH TJIYOMHBI M KauecTBa OCBOCHHS
TEOPETHYECKOTO Marepualia M TOJYYSHHBIX MPaKTHYECKHUX

HaBBIKOB.



KaﬂeH)IapHO- TEMATHIECCKOC IVIAaHUPOBaHUE

Tao0auna 5

Ne Tema KoanugecTBoO

4acoB Hara
BBenenne B HCKYCCTBEHHBII HHTEJIEKT
1 | BBenenue B MCKYCCTBEHHBIH 3 03.09
HNHTCIIJICKT 10.09
17.09
HToro mo pa3ueny 3

AHAJN3 TaHHBIX B YJIEKTPOHHBIX Ta0IUIIaX
2 | Hayka o nannsix. bonbiime nanHbie 2 24.09
01.10
3 | OmncarenbHas CTATHCTHKA. 2 08.10
TabanuHble TaHHBIE 15.10
4 | OOpaboTKa JaHHBIX CPEICTBAMHU 2 22.10
ANEKTPOHHON TaOIHIIBI 05.11
5 | O6paboTka naHHbIX. [lepBUUHbBII 2 12.11
aHans 19.11
6 | Busyanmsamus JaHHBIX 2 26.11
03.12
7 CraTUCTHUECKHI aHAIN3 JaHHBIX. 2 10.12

Koppensaumnonnsiit ananms

17.12




8 | CratucTuyecKkuii aHaJIu3 JaHHBIX. 2 24.12
JIMHENHBIN pErpecCUOHHBIN aHAIN3 14.01

9 | IIpoekT «CTaTUCTUIECCKUN METOT 2 21.01
aHaJIN3a JaHHBIX)» 28.01
Hroro no pasneny 15

OcHoBbI IporpaMmmupoBanusi Ha Python

10 | AITOpUTMBI U UCTIOJTHUTEIIH. 1 04.02
Crioco0bl 3anucu alropuTMOB

11 | OOmue cBeAeHUS O SI3BIKE 1 11.02
nporpammupoBanus Python

12 | Opranuzanus BBoJa U BBIBOAA 1 18.02
JAHHBIX

13 | AnropurmMuyeckast KOHCTPYKIUS 1 25.02
«CJIeTOBAHUE)

14 | IIporpammupoBaHue TUHEHHBIX 1 04.03
aJITOPUTMOB

15 | AnroputmMuueckas KOHCTPYKITUS 1 11.03
«BETBJICHUE)

16 | INomHast hopma BeTBICHUS 1 18.03




17 | IlporpammupoBaHue

VYcnoBHBINM onepatop

PA3BCTBIIAIOIHNXCA AJITOPUTMOB.

01.04

nporpamMMmupoBanus Ha Python»

18 | [IpocThie 1 COCTaBHBIE YCIOBUS 08.04
15.04

19 | AnropurmMHuyecKast KOHCTPYKITUS 22.04
«moBTopeHuey. [IporpammupoBanue 29 04
IIUKJIOB C 3a/IaHHBIM YCIIOBUEM
MIPOJOJIKEHHS paOOTHI

20 | IIporpammupoBaHue IIUKIIOB C 06.05
3aJJaHHBIM YHCJIOM ITOBTOPECHU I

21 | IIpoekT «Pa3nmuyHbic BAapHAHTHI 13.05
MIPOrPaMMUPOBAHUS ITUKIMYECKOTO
IITOPUTMAa)

22 | IIpoext «Hauana 20.05

Hroro no pasaeny

15

UTOIoO

34

Opraﬂmam/IOHHo-nenarornquKne ycdioBus

peau3amnuu Kypca

I[J'IH pcamm3anun Kypca Ha OCHOBE IIPpOIpaMMbl HCOGXO,Z[I/IMO

HAJINYHUC CICAYIOINX KOMIIOHCHTOB!




KOMITbIOTEPHOE pabouee MECTO yuuTes,
nojakiaroueHHoe k ceru Wutepner (Wi-Fi mnu mo
Kabero),

IPOEKLIIMOHHOE OOOpYIOBAaHUE WM HHTEPAKTUBHAS
JI0CKa C BO3MOXKHOCTBIO JIEMOHCTPALIUU IPe3eHTALUH;
KOMIIBIOTEPBl WM HOYTOYKH, pacloJIO)KEHHbIE B
KOMIIBIOTEPHOM KJIacce, Ie KaXKIplii yueHUK padoTaer
C YCTPOMCTBOM JIMOO MHAMBUIYaJIbHO, TUOO0 B 1apax;
KOMIIBIOTEPBl WM HOYTOYKM KakK ydalluxcs, Tak U
YUUTENs JOJKHBI ObITh HAa ONEPALMOHHBIX CUCTEMAaxX
Windows/MacOS;

TUIIOBOE IPOrpaMMHOE oOecreueHue, MpUMEHsIeMoe
o011eo0pa3oBaTeIbHBIMA  OPraHU3AIMAME, BKIIIOYas
porpaMMmy AJisi paboThl C 3JIEKTPOHHBIMHU TabIULAMU
MS Excel;

UHTErpupoBaHHas cpena pazpadorku (IDE) ms si3pika
nporpammupoBanus Python;

Jupyter Notebooks — cpema pa3paboTku, 1Is 3amycKa
¢aitnos u3 marepuanoB YMK c koMmmbroTepa wim u3

00J1aYHOTO XpaHUJIHUIIIA.



Texnuueckue TpedoBanus k IO

K unu HoyTOyK Ha 6aze OC Windows, MacOS

CuctemHBIC TpeOOBaHHSA Cucremnsie TpedoBarns MacOS
Windows
e OmnepalnMoHHas cCUCTeMa e  OmepainuoHHas cUCTEMa
Windows 7 wiu Beime MacOS X 10.10 unu BoItie
e TIpomeccop Intel® Core Duo |e IIpomeccop Intel® Core Duo
WJIY aHAJIOTUYHBIN C YaCTOTOU WJIM aHAJIOTMYHBIN C YaCTOTOU
1,5 I'Tu unu BhIe 1,5 I'Tu unu BIie
e 2/4Tb oneparuBHoii mamsitu (@ 1,5 I'b onepaTuBHO#M namsity -
JUIS CUCTEM IO/ YIIPaBICHUEM [Mpoueccop Intel® Core Duo
32/64-6utHoit Windows WJIN aHAJIOTHYHBIN ¢ 9YaCTOTOM
1,5 I'Tu unu BhIie
e 15Tb onepaTHBHOI mamsTH

e Paspemenue skpana 1024X768 wmu Gonpie
e Hajuune UHTEpHET-COCIMHEHHUS
e Heo0X0MMO HCII0Ib30BaTh aKTYallbHBIE BEPCHH OJJHOTO U3

crepyronux opaysepos: Edge, Chrome, Safari, Firefox, Opera

®opMbl aTTECTALMU

Bce pazaensl mpennonaraioT BBIIOJHEHUE U 3alUTY
npoekToB. IIpoeKThl MO CBOEW AMAAKTHYECKOW CYIIHOCTH
HaleJaeHbl Ha (OPMHUPOBAHUE CIIOCOOHOCTEH, MO3BOJISIONINX
7¢(heKTUBHO ACHCTBOBAThH B PEATbHOM KU3HEHHOMN CUTYAIIHH.

O6J1a;[a;[ HMH, ydalquecs MOTYT adallTUPOBATLCA K



U3MEHSIOIINMCS YCIIOBUSM, OpPUEHTUPOBATHCS B
pa3sHOOOpa3HBIX CUTYAIHIX, padOTaTh B KOMaH/E.

[lpu  pabore  HaZ  TPOEKTOM  TOSBISETCS
UCKJIFOUUTENIbHAsE BO3MOXKHOCTb (DOPMHUPOBAHUSA Y yUaIIUXCS
KOMIIETEHTHOCTH  pas3pelieHuss  npoOieM  (IIOCKOJBKY
00s13aTEIbHBIM YCIIOBHEM pEaJH3allid METOZa IMPOEKTOB B
IIKOJIE SIBJIICTCS PEUICHUE YJAIIUMCSl COOCTBEHHBIX MPOOIeM
CpeACTBaMU IIPOEKTa), a TaKXe OCBOEHHE CI0COO0B
NESTEeIbHOCTH,  COCTABJSAIOIIMX  KOMMYHMKATUBHYIO U
UH(POPMALIMOHHYIO KOMIIETEHTHOCTH.

Kaxxp1il IpoeKT mnpeanosiaraeT INOJy4eHUE KaKoro-
0o  mpoaykta. B mpeanmaraembIx  mpoekTax — 3TO
IPOrpaMMHBIN MPOAYKT, pelIaroIuii Ty MM UHYIO 3a1ady. Ha
BBINTOJIHEHNE TPOEKTa TpeaaraeTcs 0a30BOe KOJIUYECTBO
YacoB, OJHAKO TI0 YCMOTPEHHUIO YUYUTeNs, a Takke B
3aBHCUMOCTH OT YMEHMH M MHTEpeca YUYEHHUKOB K TeMe
KOJINYECTBO YacOB MOXKET ObITh yBenuueHo. KoHkpeTHble
PEKOMEH/IallMH TaHBl B MaTepUaliaX MPOCKTHBIX 3aHITHH.

Ha  06a3oBoM  ypoBHE  TPOEKTHBIE  3aHATHUS
npezuiaratlorcsi Ha TemMbl «CTaTUCTHYECKHM METOJ| aHaiu3a
NaHHBIX», «PasznuuHbple BapHMaHTHl  TPOTPAMMHUPOBAHUS

UKINYECKOro anroputmay, «Hauana nporpaMmupoBaHus Ha



Pythony», oHM ABIAIOTCS MEXMNPEIMETHBIMU, B OTIWYHE OT
MOHOIIPOEKTOB, YAacCTHUYHO BBIIOJHSIOTCS BO BHEYPOUYHOE
BpeMsl M TOJ] PYKOBOJCTBOM HECKOJBKUX CIIEIIMAIUCTOB B
pa3IMYHBIX 00JaCcTsIX 3HAHUS. Takue MPoeKThl TPEOYIOT OYCHb
KBTU(DUIIUPOBAHHOMN KOOpJUHALIH co CTOPOHBI
CHEIHAJIUCTOB U CJIAXEHHONW pabOThl MHOTUMX TBOPYECKUX
rpynn. MexIpeaMeTHbIe MPOEKThl MOTYT OBITh  Kak
HEOOJBIINMHY, 3aTPArMBAIOLIUMH JIBa-TPU IpEeIMEeTa, TaK U
HAIpaBJIEHHBIMU Ha pELIEHUE JOCTATOYHO  CIIOKHBIX
npobieM, TpeOYIOIINX COepKATEIHLHON HHTETPAIlT MHOTHX

oOnacreil 3HaHUS.
HNudopmannonHoe odbecrieueHue:

https://ai.synerqy.ru.



https://ai.synergy.ru/

