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IHosicHUTeJIbHASA 3aIINCKA
IIporpamma no npeamery « VcKycCTBEHHBIN MHTEIIEKT» IS

OCHOBHOM IIKOJIbI COCTABJIEHA B COOTBETCTBHU C IPUMEPHOU
paboueit mporpammoii Kypca «VCKyCCTBEHHBIM HHTEIICKT»
cocTaBJieHa J1sl 7—9 KJIacCOB B COOTBETCTBUH C
tpedoBanusmu @I'OC ocHOBHOrO 00111€r0 00pa30BaHUs
(mpuka3z Munnpocsemenus Ne 287 ot 31 mast 2021 r.), ¢
Y4€TOM IIPEEMCTBEHHOCTH IPOrPaMM Ha4aJIbHOTO,
OCHOBHOT'O U CpPEeJHEro o01iero oopa3oBaHus; yaeOHOTO

miana MKOY OO1II c. Konsinyp Ha 2023-2024y4eOHblii TO/I.

Onobpena penieHreM deaepaabHOro
y4e0OHO-METOMIECKOTO

00beIMHEH NS 1o obmemy
00pa30BaHHUIO

(ITpotokon 5/21 ot 19.11.2021 1.)

WCKYCCTBEHHBIA UHTEJUIEKT
7—9 KJIACCEHI



IHPUMEPHAS PABOYASA ITPOT'PAMMA

IHosgcHuTEeALHAA 3aNMUCKA

IIporpamma Kypca «McKyCCTBEHHBIH UHTEIJUIEKT»
cocTtaBieHa And 7—9 KjIaccoB B COOTBETCTBHUHM €
tpeboBanusiMu  PI'OC  ocHOBHOro o0mero oOpa3oBaHUS
(mpuka3z MunnpocBemenus Ne 287 ot 31 mas 2021 r.), ¢
Y4€TOM  IPEEMCTBEHHOCTM  IpOrpaMM  HayajbHOIO,
OCHOBHOT'O U cpenHero oouiero obpasosanus. IIporpamma
npeAHa3HaYeHa JUig TPOAODKEHHs OOydeHHs OCHOBaM
MCKYCCTBEHHOTO HMHTEIJICKTa W OPUEHTHUPOBAHA HA aHaJH3
JAHHBIX, BBEJCHHE B MAaIIUHHOE OOydeHHWEe Ha 0a30BOM
ypoBHE. 3a TocleqHue ACCITHICTHS BO MHOTHX 00JacTax
HAyKH ¥ WHIYCTPUU CTaJIM HAKATUIMBATHCS OOJIBIIHE O0HEMBI
JAHHBIX, a TaKXKe CTaJd Pa3BUBATHCS METOJbI MAIIHHHOTO
00y4eHus1, MO3BOJISIONINE U3BJIEKATh U3 TUX JaHHBIX 3HAHUS
Y SKOHOMHYECKYIO TOJIb3Y.

Jlnsg 6a30BOro ypoBHsSI NpPOrpaMMOM IpenycMOTpeH
IPONENEBTUYECKUI pa3/iel aHalu3a JaHHbIX B 3JIEKTPOHHBIX
Ta0JIMIIaX, a TAaK)KE€ OCHOBHI MporpaMMupoBanus Ha Python,

aHanmu3 naHHbIX Ha Python. OcHoBomonaratomieil Temoi



SBIIICTCS BBEICHUE B IporpamMmupoBanue Ha Python.
CdopmupoBaHHbIe Y yUaluxcsi 3HaHUS U YMEHHS B 00J1aCTH
nporpamMmupoBanus Ha Python Oyayr B nampHeimem
WCIIOJIb30BaHbI MPU M3YYCHHH aHAJIM3a JIAHHBIX Ha CTYICHU
OCHOBHOT'0 001I1ero 00pa3oBaHuUs U MAaITUHHOTO O0YYEHUS Ha
CTYIIEHU cpenHero obmero obpasosanus. Data Science —
OHA W3  CaMbIX  NPOrPECCHBHBIX  oOjacreii B
IporpaMMHpPOBaHUK  cerofHsi, a Python —  cawmbiii
MOMYJIAPHBIA M PACOPOCTPAHEHHBIH SI3bIK, HCIOJIb3YyEeMbIH
JUTS aHaJu3a JaHHbIX. He yIuBUTEIBHO, UTO JIBE 3T 00JaCTH
3HaHUU AKTUBHO U3yYar0TCS u PUMCHSFOTCS
CHENUATUCTAMH U TIOCTPOCHUS TPEIUKTHBHBIX MOEIEH,
BU3yalIM3allik W paboTel ¢ AaHHbBIMH. Kypc TO3BOIUT
yYalMMCsl OCBOUTH OCHOBHBIC HMHCTPYMEHTHI Pa0OTHI U
MPUCTYIUTD K MOCTPOCHHUIO MOJIesiel U paboTe ¢ JaHHBIMU. B
XOI€ OCBOCHHSI Yy4eOHOr0 Marepualia Kypca y ydalmxcs
dbopMuUpyeTCs YCTOMYHMBBIM HMHTEpEC K H3YyYEHHUIO JTaHHOUN
TEeMbl W 3aKjaJbIBaeTcs 0aza Uil MPOJODKEHUS H3ydeHUs
METOAOB MAIIMHHOIO OOYy4YeHHs] Ha CTYHNEHH CpEeIHEro
obmrero o0pa3oBaHusl.

[Tporpamma pa3paboTaHa B COOTBETCTBHH C OAHHUM U3

JUJAKTHYCCKUX IIPHUHIIUIIOB IIPUHIOHXIIOM



npeeMcTBeHHOCTH. CoaepikaHue MporpaMMmbl HaXOOUTCS B
TECHOM CBSI3M C MaTepHajoM JUIsl HadaJbHOTO OOIIEro
o0pa3zoBaHMs, a TaKkKe SBISETCI HEOOXOAUMBIM IS
MOCTIEYIONIEr0 M3YUYEeHHUS Ha CTYHNEHH CpeIHero ooOIero
oOpa3oBaHMs. DTO — JIMHUS $3bIKA MPOrpaMMHUpPOBAHUS
Python, ocBoeHne KOTOPOro HaUMHAETCSI B OCHOBHOM ILIKOJIE,
U CKBO3Has JIMHUS MAIIMHHOTO OOy4Yy€HHUs, OCBOEHHUE
KOTOPOr'0 HA4YMHAETCA Ha MPONEAEBTUYECKOM YPOBHE B
HA4yaJIbHOW M OCHOBHOM ILKOJE M IPOJNOJDKAETCS Jajee B
CpelHel LKoJe.

K 3aBeprienuto o0ydyeHHs MO MPOrpaMMe ydaluecs
JIOJDKHBI TIOHMMAaTh AaKTyaJIbHOCTb AaHalU3a JaHHBIX, €ro
OCHOBHBIC O0JIACTH TIPUMEHEHHUS M METObl peaH3alMu.
[Iporpamma mpenmonaraeT, 4YTO y y4ammxcs Oyner
cOpMHUPOBAHO LEJIOCTHOE MpeAcTaBiIeHue 00 aHalu3e
JaHHBIX, peajM3allid METO/IOB aHalIu3a JaHHBIX Ha S3bIKE
Python, ero cepax npumeHeHus.

JlaHHplii Kypc omnupaercs Ha (yHIaMEeHTalbHbIE
JUJAKTUYECKUE  IPUHLMIBIL,  TaKMe  KaKk  IPaKTHKO-
OpPUEHTUPOBAHHOCTb, Hay4YHOCTb u JOCTYITHOCTb,
LEJIOCTHOCTh M HENPEPBIBHOCTh, a TAaK)K€ WHHOBAIIMOHHBIE

METOAbI HpO6JI€MHO-p3.3BI/IBaIOH_[eFO u CMCIIaHHOI'O



0o0y4yeHusi, IPOrpaMMHO-TIPOEKTHOTO M HCCIIEI0BATEIbCKOIO
NOIXOA0B. B KOHIIE Ka)KI0r0 ypoKa MPUCYTCTBYIOT BOIIPOCHI
M 3aJaHusd, MHOTME U3 KOTOPbIX OpHUEHTUPOBAaHBI Ha
KOJIJIEKTUBHOE  OOCYKIEHHE, JIMCKYCCHH,  BBIPaOOTKY
KOJIJIEKTUBHOTO MHEHUS.

Ocoboe MecTo B peaiu3aliii IporpaMMbl OTBOAUTCS
BUJICOJIEKIUAM, OHJIaliH-pecypcaM, TpeHaxepam. Bce 3T0
CO3JaeT HeoOXOoAMMBIE yclnoBHA i (HOPMHUPOBAHUSA
CaMOCTOSITENIbHOCTU B IUIAHUPOBAHUU yueOHOM
JeSITEIbHOCTH, B OPraHU3allMi y4eOHOI0 COTPYJHUYECTBA, B
pacmpeneneHuy poJiell Tpu pelIeHHH Y4YeOHBIX 3a1ad |
npobiem. Heorbemnemoil yacTbi0 TPOrpaMMbl SIBISETCS
MPOEKTHAs 1eATEIbHOCTh 00YUYaIOIINXCSL.

W3ydenue pa3inuyHBIX AacleKTOB aHaln3a JaHHBIX
MO3BOJIUT CPOPMHUPOBATH Yy Yy4yalIMXCi CHOCOOHOCTh K
AQHAJIMTUYECKOW M IPOrHOCTHYECKOU naesTenbHocTu. Ilonck
OTBETOB Ha NMPOOJIEMHBIE BONPOCHI, pellIeHNE NPOOJIEMHBIX U
UCCIICZIOBATEIbCKUX  3aJlaHUl,  MHTEIPUPOBAHHBIX B
Cofiep)KaHue, HaIpaBlIeHO Ha (OPMUPOBAHHE Y ydalllUxcs
L[EJIOCTHOT'O CHCTEMHOI'0 MBILIUIEHUS, KOTOPOE MO3BOJIUT UM
OLIEHUTh C(POPMHUPOBAHHBIA KPYT MOCTOSHHBIX MHTEPECOB U

OCYIIECTBUTD OCO3HAHHBIN BBIOOD JIENINC(S 1187



0o0pa30oBaTeNbHON  TPAGKTOpUU U MPOHEeCcCHOHATHHOT O
CaMOOIPEAEIIECHUS.

eab u 3aga4yu Kypca. [ 1aBHas 1enp Kypca — aaTh
yuanmmcsi 6a3oBoe MpeICcTaBieHHE 00 aHalu3e NaHHBIX U
peanu3anuy OCHOBHBIX METO/IOB aHAjIM3a JaHHBIX Ha SI3bIKE
Python, no3HakoMuTh ¢ TEPMHHOJOIHMEH HCKYCCTBEHHOI'O
MHTEJUIEKTA W HAy4YUThb INPUMEHATH HEKOTOpblE M3 €ro
METOJIOB JUIsl pEeLIEHUsI NPAaKTUYECKHUX 3a/1ay.

HeneBass aynuropusi Kypca. Yuamuecsa 7-—9
KJIaCCOB 061me06pa30BaTEJIbHEIX MKOJI.

Mecto Kypca «VICKyCCTBEHHBI MHTEIUIEKT» B
yueOHOM I1aHe. Y pokH Kypca «VICKyCCTBEHHBI HHTEIUIEKT)
MOTyT MpOBOIWUTBCI B 7, 8 M 9 Kiaccax B KadecTBe
BHEYPOYHOMU JeATEITbHOCTH (BO3MOXHBIE (bopMbI:

(daxkyJIbTaTUB, KPYXKOK U IIpoYEee).

LleHHOCTHBIE OPHEHTHPHI COAEPKAHUS H
peaju3ainuu nNporpaMmMbl

Conepxanue IIPOrpaMMBI HOCHUT
MEXIUCHUIUIMHAPHBINA XapakTep. EcTecTBeHHBIM 00pazom

BBITVIAAUT €r0 BO3MOXHAaA HHTCrpanuda C AUCHUILIMHAMHA



npeaMeTHoM obmacth «Marematuka U MH(QOpPMATUKa».
PazBuTHe IOrMYecKoro M aJropuTMHUYECKOrO0 MBIUICHUS,
OCYIIECTBJISIEMOE Ha YPOKax MO 3TUM JUCHUILIMHAM, CIIYKHT
3aaue (popMUpoBaHUs HEOOXOJUMOM OCHOBBI, HA KOTOPOU B
JIajdpbHEeHIeM OyJeT OCYIIECTBICH MEPEeXoa K MalluHHOMY
00y4YEHUIO Ha CTYIIEHH CPEIHEro o01ero oopa3oBaHus.

Uepe3 wuCHonb30BaHUE pPA3IMYHBIX JAaTaCeTOB W
aHaIM3 JIaHHBIX CHHTE3UPYIOTCS 3HAHUS W yYMCHHS
yuyaumxcs, NoJlydeHHbIe UMU Ha ypokax reorpaduu, GU3UKH,
OMOJIOTHHU U APYTHX.

Heorbemnemoli  yacTei0  mporpaMMbl  SIBJISIETCA
peanuzalus MPOEKTHOro Merona oOydenus. IIporpammoit
NpPEeIyCMOTPEHO  BBIMOJHEHHME  TaKUX  IPOEKTOB  Kak
«CTaTHCTHYECKMH METOJ aHajiu3a JaHHBIX», «Pa3audHblie
BAapUAHTHl TPOTPAMMHUPOBAHUS ITUKIMYECKOTO aJITOPUTMAy,
«Hauana mnporpammupoBanuss Ha Python». IIpoexTsl mo
CBOEH JIATAKTUYECKOM CYILIHOCTH HALEIEHBI Ha
dbopMupoBaHUE CIOCOOHOCTEN, MO3BOISAIOMUX 3D PEKTUBHO
NECTBOBAaTh B peajbHON KH3HEHHOW cuTyauuu. OOnanas
MMH, y4yaliyecss MOryT aJalTHUpPOBAThCA K HM3MEHSIOLIUMCS
YCIIOBHSIM, OPHEHTHPOBATHCS B PAa3HOOOPA3HBIX CHTYAILHSX,

paboTaTh B KOMaHJIE.



[Ipn pabote HaJl MPOEKTOM MOSIBJISIETCS
UCKJTIOUUTETbHAST BO3MOXXHOCTh (DOPMUPOBAHUS Y yUAITHXCS
KOMIIETEHTHOCTH  pa3pemieHuss  mpobiemM  (MTOCKOJBKY
00s13aTeNbHBIM YCIIOBUEM pealn3allid METoJla MPOEKTOB B
IIKOJIC SIBJISIETCSI PEIICHUE yJaluMCsi COOCTBEHHBIX TTPOOJIEM
CpelcTBaMU TIPOEKTa), a TakKKe OCBOEHHE CIOCcO00B
JNeSTeIbHOCTH,  COCTABJISIOIIMX  KOMMYHUKATUBHYIO H

I/IH(1)OpMaLlI/IOHHyIO KOMIICTCHTHOCTH.

I[Inanupyemble pe3yJibTaThl OCBOEHUS] YUeOHOr 0
Kypca

®I'OC ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaMm
OCBOGHHUSI OOYyYalOUIMMHCS OCHOBHOM 00pa3oBaTeIbHOU
MpPOrpaMMbl CpeIHEro oOmiero oopa3oBaHUs: JTUYHOCTHBIM
pesynpTaTaM (Tabauua 1); MeTtanmpeaMeTHBIM pe3yjbTaTaM

(TabGawuia 2); mpeIMEeTHBIM pe3yibTaTaM (Tabauma 3).

Taoaunna 1
JIMYHOCTHBIE pe3yJabTaThl

Tpe6oBanne ®TOC" Yem nocTuraercs

! Ipuka3 Munnpocsemenus Ne287 ot 31 mas 2021 1.



JInyHOCTHBIE pe3yJbTaThl,
00ecIIeYnBarOIIeE
aJlanTaIuoo 00yJarouerocs K
U3MEHSIOIUMCSL  YCJIOBUSIM
COLMAJIBHON M IPUPOAHOU
Cpensl:

YMEHHE pacro3HaBaTh
KOHKPETHBIE IIPUMEPBI
MOHATHS IO XapaKTEPHBIM
[IPU3HAKaM, BBIIIOJIHATH
ONEpallid B COOTBETCTBHM C
OIpENENCHUEM u

MPOCTEMIIMMUA  CBOMCTBaAMU
MOHATHS, KOHKPETU3UPOBATH
MOHSTHE npuMepamu,
WCIIOJIb30BaTh MOHSTUE U €r0
CBOMCTBA MpH  PEIICHUU
3a/1a4, a TakKe ONEepHpOBaThH

Pa3nemnnl

«BBenenue B
HCKYCCTBEHHbIN
MHTEIUIEKTY,

«OCHOBBI
MPOrpaMMHUPOBAHUS Ha
Pythony,

«AHanm3 TaHHBIX B
AIEKTPOHHBIX
TaOIHAIIax .

TepMUHAMU u
Mpe/ICTaBICHUSIMU B 00J1acTH
KOHIIEIIIN U YCTOHYUBOT O
pa3BUTHUA
Lennoctu HAY4YHOT'O
TO3HAHHUS:

Pasnennr « Ananus
OBJIaJICHHUE OCHOBHBIMH | paypry B 37eKTPOHHBIX
HaBBEIKaMH Ta0IUIAX.
HCCIIEN0BATEIHCKON

ACATCIIBHOCTH, YCTaHOBKA Ha




OCMBICJICHHE OIIBITA,
HaOJIIOJICHUH, TIOCTYIIKOB H
CTpEMJICHUE
COBEPIIICHCTBOBATH nyTH
JIOCTHK CHUS
WHIUBUIYATBHOTO u
KOJIJIEKTUBHOTO
0J1aronoayuus

Taoauma 2

MeTanpeameTHble pe3yJbTaThl

TpedoBanue ®I'OC

Yem gocTuraercs




Ymenue
CaMOCTOSITENTEHO
TUIAHUPOBATH yTH
JNOCTHKEHHST 1T, B
TOM qrcne
aJIbTePHATHUBHEIC,
OCO3HAaHHO  BBIOMPATH
Haubonee

3¢ (HEeKTUBHBIEC CITIOCOOBI
pelieHuss y4yeOHbIX H
MI03HABATEIFHBIX 33]1a4.

HpOCKTHBIe 3alaHuA

YmeHue OLIEHUBATh
MPaBUIBLHOCTD
BBINOJIHEHUSI  yueOHOMU
3aJa4d, COOCTBEHHBIC
BO3MOKHOCTH ee
peuIeHus.

Paznensl «AHasM3 JaHHBIX B
ANICKTPOHHBIX TA0JIUIAX»,

«AHaim3 naHHpIX Ha Pythony

YMeHue ONPELEIATh

TIOHSITHSI, CO03/1aBaTh
0000111eHN S,
yCTaHaBJIMBATh
aHaJIOTUH,
KJ1aCCU(PUIIPOBATh,
yCTaHaBJIUBATh
MPUIHHHO-

CIIC[ICTBEHHBIC  CBS3H,
CTPOUTH JIOTUYCCKHUEC
paccyxIeHus,
YMO3aKJIFOU CHUS

Pasgensl « AHaIN3 NJAaHHBIX B
AIIEKTPOHHBIX TAOIHUIAXY,

«AHanu3 nanHbeiX Ha Pythony




(MHIYKTUBHBIE,
ACAyKTUBHBIE H IO
aHAJOTUU) ©  JIeNaTh
BBIBOJIBL.

Ymenue CO3/1aBaTh,
MIPUMEHSITh u
peoOpa3oBLIBATh

3HAKK W CHMBOJIBI,
MOJICIA U CXEMbI IS
pelieHusT y4eOHBIX W
MMO3HABATENLHBIX 3aa4.

Paznensl «AHasM3 JaHHBIX B
ANICKTPOHHBIX TA0JIUIAX»,

«AHaim3 naHHpIx Ha Pythony

dopMHUpOBaHUE 5
pa3BuTHe
KOMIIETEHTHOCTH B
obnactu

HCIOJIL30BaHUS KT
(UKT-koMmrieTeHIun).

Pasgensl « AHanN3 TJaHHBIX B
AJIEKTPOHHBIX TAOJHUIAXY,

«Ananu3 nanueix Ha Pythony

Taoauna 3
IIpeaMeTHBIE pe3yabTaThl

TpedoBanue ®I'OC

YeMm gocTuraercs




dopmupoBaHue
uHpopMaIMOHHON u
AITOPUTMHUECKON KYJIBbTYPHI,
bopmupoBaHue
IIPEACTaBIECHUS 0
KOMITBIOTEPE Kak
YHUBEPCAJIBHOM  YCTPOUCTBE
00paboTKH uH(pOpMaLnH,
pPa3BUTHE OCHOBHBIX HABBIKOB
U yYMEHUH UCHOJb30BaHUS
KOMITBIOTEPHBIX YCTPOHUCTB.

Pa3zneinnl

«OCHOBHI
MPOrpaMMH POBAHUS Ha
Python»

«AHanu3 TaHHBIX HA
Python»

dopMUpOBaHHE

MpeICTaBICHUs] 00 OCHOBHBIX
U3y4aeMbIX MOHATHUSX
(vHpOpMAaILIHS, aJITOPUTM,

MOJIeNb) U UX CBOMCTBAX.

Pasnensl «AHamus
JAHHBIX B AJICKTPOHHBIX
Ta0JIHIAx ),

«OCHOBBI
POrpaMMHPOBAHUS Ha
Python»

«AHanmn3 JaHHBIX Ha
Python», «BBenenue B
MalImHHOE 00y4YeHue Ha
Pythony

PasButHe anropuTMUYECKOTO
MBIIIEHHSI, HEO0O0XOIUMOro
TUTSt npodeccuoHaIbHON
JIEATEIIbHOCTH B
COBPEMEHHOM 0OIIIECTBE;
pa3BUTHE YMEHHH COCTaBUTh
W 3amucaTth aJIrOpUTM IS
KOHKPETHOTO  HCIOJTHUTEIIS,

Pasnennr « Ananus
JIAHHBIX B JIEKTPOHHBIX
TaOJINIaX ),

«AHann3 JaHdbIX Ha
Pythony», «OcHOBBI
MaIIMHHOTO 00 y4YEeHUS»




dbopMupoBaHue 3HaHUU 00
AITOPUTMHYCCKUX
KOHCTPYKIUSIX,  JIOTUYSCKUX
3HAYCHHWSIX W  ONeparusx;
3HaKOMCTBO C OJHUM U3
SI3BIKOB IPOI'PAMMHPOBAHUS U
OCHOBHBIMU

aJIrOpUTMUYECKHUMHU
CTPYKTypaMHd — JIMHEHHOM,
YCIIOBHOM M IUKJINYECKOM.
dopMHUpOBaHUE YMEHUHI
dbopManuzanuu u
CTPYKTYPUPOBAHUS
uHpopmarumy, YMCHHS
BBIOMPATH crocob
MPEICTABICHUS]  JTaHHBIX B
COOTBETCTBUH c
IIOCTABJICHHON 3amavuen
(Tabnuirel, cxembl, rpadukw,
JMarpaMmmbl) c
WCIIOJIb30BaHUEM
COOTBETCTBYIOIINX
MIPOrpaMMHBIX CpencTB

00pabOTKH TaHHBIX

Paznener «OCHOBEI
IPOrpaMMHPOBAHHUS Ha
Pythony, «Ananu3
JTAHHBIX B AJICKTPOHHBIX
TabaUIax»,

«AHanmn3 JaHHBIX Ha
Pythony», «BBenenue B
MalImHHOE 00y4YeHne Ha
Pythony




@opMHpPOBaHUE HABBIKOB U
yMeHUll ~ 0O€30MacHoOro
1[eIeCO00Pa3HOr0  TTOBEACHHS

npu pabote c
KOMIIbIOTEPHBIMU

mporpaMMaMM M B CETH
WHurepHer, YMEHUS
co0r01aTh HOPMBI

UH(POPMAIIMOHHOM OSTUKU U
npaBa

Pa3nen «BBenenue B
VCKYCCTBEHHBIN
WHTEJIEKT




Y4eOHO-TEeMATHYCCKNH TIJIAH

Ha uzyuenue npeamera «MckyccTBeHHBIN

HHTELJIEKT» B 8 KRJ1acce, B COOTBETCTBUMU C

yueOnbiM miianom MKOY OOIII c. Koasinyp

oTBOAUTHLCH 17 yacoB — 0,5 yaca B HegeI0.

IIpencraBnen nepedyeHb IUIAHUPYEMBIX PE3YJIBTATOB

OCBOEHHUSl IpOrpaMMbl i 0a30BOro BapuaHTa Y4eOHOIo

IJIAHUPOBAHH .

TemaTHueckoe INIAHHPOBAHUE C OINpEacICHUEM
OCHOBHBIX BUJ10B y‘-lCﬁHOﬁ HACATCJIBHOCTHA

Taoauuna 4

«McKyCCTBEHHBIH HHTEJIEKT»

HaumeHnos Kparkoe Buasbl yueOHoi
aHUe TeMbI coJep:xaHue JEATEeJIbHOCTH
1. Beenenue B U1 u MO
11 Bgenenne B [TpOrHO3UpPOBAHKE, Ananumuueckas:
MAaIHHHOEe aHanu3, o0ydJeHue, MOMCK OTBETOB Ha
o0yueHue JaHHbIC, TPU3HAKH, | BOIPOCHI  YUHTEIS,

AITOPUTM,
HCKYCCTBEHHBIN
UHTEJUIEKT,

CaMOCTOSITEbHBIN
MTOWCK WH(pOpMAINU
pu pelIeHuH
MTOCTaBJIEHHBIX




MaIuHHOE 00ydIeHne

3a/1a4.
Kommynuxayuonna
A KOMaHIHAast

pabota, OTBEeTH Ha
BOIPOCH!  yYHTEIS,
UTPOBast MPAKTHKA.

Ilpaxkmuueckas:
yJacTHe B  HIpE,
pabota ¢ UTpOBBIM
TpEHAKEPOM.

Peghnexcusnas:
pedirexcus
METOAOM «O6 IIJISID

2.
AHaJIU3 TaHHBIX B 3IEKTPOHHBIX TadIuUaxX
21 Hayxka o Hayxa o maHHBIX, Ananumuueckas.
JaHHBIX. npodeccuu B MOMCK OTBETOB Ha
Bonpmme o0JIacTH HayKu O BOIIPOCHI  yUUTEIS,
JaHHbIE JIAHHBIX, JIAaHHBIE 1 CaMOCTOSITENbHBIH

OOJIbIINE TaHHBIE,
METOIbI pabOTHI ¢
JAHHBIMU

HOUCK MH(pOPMaIU
npu peleHnu
TTOCTABJIEHHBIX
3aj1ad.

Kommynuxayuonna
4. ydacTHe  BO
(dbpoHTATHFHOM
00CyX IeHUH,
OTBETHI Ha BOITPOCHI
YUHUTES.

Tlpaxkmuueckas:
pemenne
TIpeyIaraeMbIX




3aJaHui
cpencrBamu Excel.

Pegprexcusnas:
o0cyxaeHue
KOHTpOHLHI)IX
BOIPOCOB U
[TOJIBEIEHUE UTOTOB
BBIIOIHEHUS
MIPaKTHYECKOTO
3aJaHus
2.2 Omucarensua | TaObnwunble JaHHble, | AHarumuueckas:
s CTATUCTUKA. | METOJIbI pabOThI C ITIOMCK OTBETOB Ha
TabnuuHbIe TaOIIMYHBIMU BOIPOCHI  yUYHTEIS,
JAHHEIE JIAaHHBIMM, Oa30BBIE CaMOCTOSITEIIbHBIH
HHCTPYMEHTBI MOUCK MH(pOPMAIHH
TabJIUIHOTO npu peleHnu
nporeccopa Excel, [TOCTaBJIEHHBIX
c6op u oboramienne 3a1ad.
HQHHBIX Kommynuxayuonna
4. ydacTHe  BO
(bpoHTATLHOM
00CyXIeHUH,

OTBETHI Ha BONIPOCHI
yUIUTENS.

Ipaxkmuueckas:
pelieHue
IIpeUIaraeMbIX
3aJaHUH.

Peprexcuenas:

oOcyxeHue
KOHTPOJIBHBIX
BOIIPOCOB H




IIOABCACHHEC NTOI'OB
BBITIOJIHCHU A
MMPaKTUYCCKOTO
3aaaHus1

2.3

O6paboTka
JTAaHHBIX
CpeAcTBaMu
JIEKTPOHHOU
TaOIHUITBI

CTaTUCTUYECKHE
MOKa3aTeNH, MEPEI
LEHTPaIbHON
TEHJCHIINH,
BCTPOCHHBIE
dynxrmn =CUET(),
=CYMM(),
=CP3HAY(),
~MAKC(), =MUH),
~MOJIA(),
=MEJIMAHA()

Ananumuueckas.
IIOMCK OTBETOB Ha
BOTIPOCHI  YUUTET,
CaMOCTOSITCIIbHBII
MOUCK MH(pOPMaIU
npu pereHnH
IMOCTaBJICHHBIX
3a/1a4.

Kommynuxayuonna
A ydacTHe  BO
(dbpoHTATEHOM
00CyX IeHUH,
OTBETHI Ha BOIPOCHI
YUHUTEIS.

Ipaxkmuueckas:
pemieHue
npeiaraeMbIX
3a1aHui
cpencrBamu Excel.

Pegprexcusnas:

o0cyxaeHue
KOHTPOJIbHBIX
BOIPOCOB U
ITO/IBEIEHIE UTOTOB
BBINIOJHEHUS
MPAKTHIECKOTO
3aJaHus

24

O6pabotka

IlepBuuHBIii aHanK3

Ananumuueckas.




JTaHHBIX.
IlepBuuHsIif
aHaN3

JIAHHBIX, ATAIbI
paOOTHI ¢ JaHHBIMU,
BCTPOCHHBIC
(yHKIIIH
=CYETECJIN(),
=CYETECJIUMH)),
=CP3HAYECJIN(),
=CP3HAYECJINMH
0, =CYMMECIJIN(),
=CYMMECIJIMMH()

MIOUCK OTBETOB Ha
BOIIPOCH!  yUHTEIS,
CaMOCTOSTENIbHBIN
MTOVCK WH(pOpMAIU
npu peneHnu
TTOCTABJIEHHBIX
3ajad.

Kommynuxayuonna
A ydacTHe  BO
(dbpoHTATHFHOM
00CYKICHUH,
OTBETHI Ha BOTIPOCHI
YUHUTEIS.

Tlpaxkmuueckas:
pelenue
MpeIaraeMbIX
3aJaHuN
cpencrBamu Excel.

Pegynexcusnas:

o0cyxaeHue
KOHTPOJBbHBIX
BOITPOCOB U
MO/IBE/ICHUE UTOTOB
BBITOJTHEHUS
MPAaKTHYECKOTO
3aaHust

2.5

Busyanuzanu
A JaHHbIX

Buzyanuzanus
JTAaHHBIX,
BU3YaJIbHBIN aHAIN3
JAHHBIX, TpaQuKH,
JIarpaMMBl,
THCTOIPaMMBI,
KOHCTPYKTOp AT

Ananumuueckas.
ITOMCK OTBETOB Ha
BONPOCHI  YUUTEI,
CaMOCTOSITCIIbHBIN
MTOWCK WH(pOpMAINU
pu pelIeHuH
MMOCTaBJIEHHBIX




paboTEHI ¢
JriarpaMMaMHt M UX
(opmaTrpoBaHue

3a/1a4.

Kommynuxayuonna
A y4acTHe  BO
(dbpoHTATHFHOM
00CyXIeHUH,
OTBETHI HA BOITPOCHI
VUHTEIS.

Ilpaxkmuueckas:
peleHue
IIpeAsaraeMbIX
3a1aHul
cpencrBamu Excel.

Pegprexcusnas:

o0cyxaeHue
KOHTPOJIbHBIX
BOIPOCOB U
TIO/IBE/ICHHE UTOTOB
BBITIOJTHEHUSI
MPAKTHIECKOTO
3a/IaHuSL.

2.6

CraTUCTHYECK
Wil aHAJIN3
JIAHHBIX.
Koppensmuon
HBII aHaIn3

Cratuctnieckuit
aHaJIN3 TaHHBIX,
BU3YaIH3aLU]
JaHHBIX C TIOMOLIBIO
JHarpamMMel
pazbpoca u pacuera
koo dumrenTa
KOppeIsInY,

ko3 durreHt
KOppeIsIuu
Iupcona

Ananumuueckas.
IIOMCK OTBETOB Ha
BOMPOCHI  YUUTEI,
CaMOCTOSITeIIbHBIN
MOUCK MH(pOPMaIU
pu pelIeHun
ITOCTaBJICHHBIX
3a/1a4.

Kommynuxayuonna
A ydacTHe  BO
(bpoHTATEHOM
00CyX IeHUH,
OTBETHI Ha BOTIPOCHI




YUHUTEIS.

Ipaxkmuueckas:
pemieHue
TIpeyIaraeMbIx
3aJaHui
cpencrBamu Excel.

Peghnexcusnas:

o0cyxaeHue
KOHTPOJIBHBIX
BOIPOCOB U
MTO/IBEIEHIE UTOTOB
BBITTOJTHEHUS
MPaKTHIECKOTO
3aJaHus

2.7

CratucTudeck
Wil aHaJIN3
JIAHHBIX.
JInHeHHBIN
perpeccuoHH
BIM aHAIU3

IMoctpoenue
MaTeMaTHIECKON
MOJIENY JINHEWHON
(mapHOi1)
3aBUCUMOCTH H €€
HHTEPIpETAIUs

Ananumuueckas.
IIOMCK OTBETOB Ha
BOIMPOCHI  yUYHTEIS,
CaMOCTOSITCIIbHBIN
MTOKMCK WH(pOPMAIIHU
npu pelIeHUH
ITOCTaBJIEHHEIX
3a1ad.

Kommynurayuonna
A ydacTde — BO
(dbpoHTATELHOM
00CyXIIeHUH,
OTBETHI Ha BOIPOCHI
YUUTEISL.

Ipaxkmuueckas:
pelnieHue
IIpeylaraeMbIX
3aJaHui




cpencrBamu Excel.
Pegynexcusnas:

o0cyxaeHue
KOHTPOJIbHBIX
BOITPOCOB U
MO/IBE/ICHUE UTOTOB
BBITOJTHEHUS
MPAKTHYECKOTO
3aaHust

2.8

IIpoext
«Cratuctudgec
KHH METOJI
aHajau3a
JTAHHBIX»

[ousTust pa3mena
«AHanu3 JaHHLIX B
AIIEKTPOHHBIX
TaOIUIAX»

Ananumuueckas.
ITOMCK OTBETOB Ha
BONPOCHI  YUUTEI,
CaMOCTOSITeIIbHBIN
MTOVNCK WH(pOpMAINU
pu peleHun
ITOCTaBJIEHHBIX
3a/1a4.

Kommynuxayuonna
A:  ydacTHe  BO
(GpoHTATEHOM
00CYKICHUH,
OTBETHI Ha BOITPOCHI
YUATENS.

Ipaxkmuueckas.
peleHue
TIpeasIaraeMbIX
3aJaHui
cpencrBamu Excel.

Peprexcuenas:

oOcyxeHue
KOHTPOJIBHBIX
BOIIPOCOB H




IIOABCACHHEC NTOI'OB

BBINTOJTHEHUS
MIPaKTHYECKOTO
3a7aHus
3.
OcHoBBI s13b1Ka Iporpamvuposanus Python
3.1 Anroputmel u | Mcnonnurens, Ananumuuecxast.
WCIIOJIHUTEIU. | alrOpUTM. IIONCK OTBETOB HAa
Cnoco6sl Cr0coGhL 3aMKCH BOIPOCHI  yUUTEIs,
3aIMCH AITOPHTMOB: CaMOCTOSATEbHBIN
ATOPUTMOB CIOBECHBII, MOUCK MH(pOpManH
MOCTPOYHBIA, 6iok- | PH percHn
CcXeMa, porpaMma. MTOCTaBJIEHHBIX
N 3ajad.
JInHEHHBIN,
Pa3BETBIAIOMIHIACS 1 Kommynuxayuonna
LMKIINYECKUI A pabota c
ITOPUTMBI. HUIPOBBIM
TPEHaXXEPOM.
Ipaxkmuueckas:
OTBETHI Ha
BOIIPOCHI, peIleHne
npeIaraeMbix
3aJaHU Ha S3BIKE
IIPOTPaMMHPOBAHHUS
Python.
Peghnexcusnas:
3all0JIHEHHE  JIMCTa
pednexcun
3.2 OO6mme HUcropust si3bika Ananumuueckas.
CBEJICHUS O Python, IIOUCK OTBETOB HAa
SI3BIKE KOMIHJIMpYEMbIE U BOIIPOCHI  yUHTEIS,




IpOrPaMMHUPO
Banus Python

HUHTCPIPETUPYEMBIC
SI3bIKH, TOCTOMHCTBA
N HCAOCTATKHU
Python.

[NoHsTHE TaHHBIX,
THUIIbI JaHHBIX:
Heble,
BEIIIECTBCHHBIC U
CTPOKOBBIE.

Ilonsitue
IIEPEMEHHOI,
pa3HULIA MEXIY
NepEMEHHON U
KOHCTaHTOM.

CaMOCTOSITeIIbHBII
MTOKMCK WH(pOPMAIHU
npu peuieHnu
IMOCTaBJICHHBIX
3a/1ay.

Kommynuxayuonna
A pabota B
KOMaHIax # (Win)
WHIUBUIYaTIbHO.

Ipaxkmuueckas:
OTBETBI Ha
BOIIPOCHI, pELIEHUE
IIpeUIaraéMbIX
3aJaHUi Ha A3BIKE

IIpOrpaMMHUPOBAHUSA
Python.

Pegnexcusnas:
3alloJHeHHE  JIMCTa
pedexcuun

Pa3znen 1. BBegeHue B HCKYCCTBEHHbIH MHTE/IEKT

(1)

Yuyamuecss AOMKHBI 3HATh IIOHATHE I/IH(I)OpMaHI/II/I,

pasiinurue MEXAY IMOHATUAMUA ((I/IH(i)OpMaHI/IH», «IaHHBIC).

VYyammecs 1OKHBI YMETb:

® [IPUBOAUTH MPUMEPHI UH(YOPMALIMOHHBIX NIPOLIECCOB B

MPUPOJE, OOIIECTBE, TEXHUYECKUX CUCTEMAX;

® CTPYKTypUpPOBaTh UH(OPMAINIO, BEIEISATH OCHOBHEIC

TMOHATHUA U B3aUMOCBA3U MECXKAY HUMHU.




Pasnen 2. AHaJIM3 [JaHHBIX B JJIEKTPOHHBIX

Tabaunax (14 4.)

(24.)

Yuammecs qODKHBI 3HATD:

BO3MOXHOCTH DJIEKTPOHHBIX TaOJUIl JJII XpaHCHUS,
aHaJM3a U MPECTaBICHUS JaHHBIX;

VYyammuecs 1OKHBI YMETb:

BBOJWTh U PEAAKTUPOBATH JTAaHHBIC B JJICKTPOHHBIX
TaOJINIAX;

BBITIOJIHATDh BBIYMCIICHHUS C IOMOIIBIO 3JICKTPOHHBIX
Ta0JIUI, TPECTABIATh JTaHHBIC B BUJIE AWArpaMM U
rpauKoB.

Pazgean 3. OcHoBbl nporpaMmmupoBaHusi Ha Python

Yyammecs JOKHBI 3HATh:

MOHATUS «AJITOPUTM», «UCIHOJHUTENIbY, «CHUCTEMA
KOMaH/ UCITOJTHHUTEIS;

Vyamuecs 10KHBI YMETh:

COCTaBJISITh AJITOPUTMBI JJIsl PEIICHUS MMPOCTHIX 3a7a4
B CJIIOBECHOW (hopMe, Ha aJrOPUTMHUYECKOM SI3BIKE U

Ha BBIOPaHHOM SI3bIKE IPOrpaMMHUPOBAHUS;



Conep:xaHue Kypca

B aTOM pasgene  comepKUTCAd  TEMAaTUYECKOE
IJIAHUPOBAHUE M TEPEeYEHb IIAHUPYEMBIX pPE3yJIbTaTOB
OCBOEHUS MMPOrpaMMBbl (UTOI'OB U3YUEHHSI OTACIBHBIX TEM).

Ha ycmorpenuwe yuwuTenss KOJIMYECTBO 4YacoB,
OTBEJICHHBIX Ha OCBOCHUE OTAEIbHBIX TEM U IPOBEICHUE
IIPOEKTHBIX 3aHATUI, MOKET OBbITh YBEJIMUEHO B 3aBUCUMOCTH
OT BO3MOXKHOCTEH U HHTEPECOB 00yYaIOUIHXCA.

Paznuune 6a30Boro ypoBHS OT yriyOJeHHOTO Kypca
NPOSIBJISIETCSl B CTENEHU IJIyOMHBI M KayecTBa OCBOEHUS
TEOPETHUUECKOI0 MaTepuaja U IOJIyYEHHBIX MPaKTUYECKHX

HaBBIKOB.



TemaTuveckoe miianuposanue 8 kiaace (17

4acoB)

Taoauua 5

MuHUMANbHBI BADHAHT y4eOHOI0 NJIaHa

Ne Tema KoanugecTBo
4acoB
BBenenne B HCKYCCTBEHHBIH HHTEJIEKT

1 BBenenue B MCKYCCTBEHHBIM 1
WHTEIIEKT
Hroro no pasneny 1

AHAJIN3 JAHHBIX B 3JIEKTPOHHBIX TAa0JIUIAX

2 Hayxka o nanubix. bonbiime gaHHbie 1
OmnucarenpHas CTATUCTHKA. 1
TabauuHbIE JAHHEIE

4 | OOpaboTKa JaHHBIX CPEICTBAMU 1
AIIEKTPOHHOMN TaOIUIIBI

5 | O0paboTKa TaHHBIX CpPEICTBAMHU 1
AJIEKTPOHHOMN TaOJIUIIBI

6 | O6paboTka qaHHBIX. [epBUYHBIH
aHajus

7 | ObpaboTka naHHbIX. [lepBrUHbIiT 1

aHalinu3

anyanmauml JaHHBIX

Busyanuzanus naHHbIX




10 | CraTtucTuueckuil aHAIU3 JaHHBIX. 1
Koppenssnnonnelii ananus

11 | CratucTuueckuii aHaIu3 JaHHBIX. 1
Koppensaunonnelii ananus

12 | CtaTucTHYECKNN aHAJIN3 JAHHBIX. 1
JInHelHbIN perpecCuOHHbIN aHAIN3

13 | CraTucTYecKnil aHAJIN3 JAHHBIX. 1
JIMHEWHBIN pEerpecCUOHHBIN aHAIN3

14 | TIpoekT «CTaTHCTHYECKHIA METO]] 1
aHaJIn3a JaHHBIX»

15 | IIpoekT «CTaTHCTHYECKHIA METO] 1
aHaJM3a JaHHBIX»

HToro mo pazaeay 13

OcHoBbI NporpaMmmupoBanus Ha Python

16 | AnropuT™MBbI U HCITOJTHUTEIIH. 1
CniocoObl 3anucu ajropuTMoB

17 | O6ume cBEAEHUS O SI3BIKE 1
nporpammupoBanus Python

HToro no pazueny 2

UTOoro 17

Oprann3anMoHHO-NeJar oru4ecKkue ycaoBus
peanuM3anuu Kypca

Jnst peanuzanuu Kypca Ha OCHOBE IMPOTPaMMbl HEOOXOIUMO

HaJIMYHUE CICAYIOIUX KOMIIOHCHTOB!



KOMITBIOTEPHOE pabouce MECTO yUUTEI,
nonkimodeHHoe k cetu Wurepuer (Wi-Fi mimm mo
Kabeo),

MPOEKIIMOHHOE O0OPYJAOBAaHWE WM WHTEPAKTHBHAS
J0CKa c BO3MOXXHOCTBIO JICMOHCTpAIUU
MpEe3eHTALH;

KOMIIBIOTEPEl WM HOYTOYKH, pacCHOJIOKEHHBIC B
KOMIIBIOTEPHOM ~ KJlacce, T/A€ KaXIblii Y4EHHUK
paboTaer ¢ yCTpOHCTBOM JIMOO MHAMBUYAJILHO, JINOO
B apax;

KOMITBIOTEPHI HJIM HOYTOYKHM KaK Y4Yalluxcs, Tak U
YUUTENs TOJDKHBI ObITh HAa ONEPAalMOHHBIX CHCTeMax
Windows/MacOS;

TUIIOBOE MPOTrpaMMHOE OOeCIeueHrue, MPUMEHIEMOe
0011e00pa3oBaTeIbHBIMI  OpPraHU3aIUsIMH, BKJIFOYAs
MporpaMmy Uit paboThI ¢ 3MEKTPOHHBIMH TaOJIMIIaMU
MS Excel,

WHTETPUPOBAHHAS cpena  pa3pabOTKH (IDE)
IS sI3bIKa porpaMMupoBanus Python;

Jupyter Notebooks — cpema pa3paboTku, IS
3amycka (¢aiiaoB u3 MarepuaiioB Y MK ¢ komnerorepa

HJIM U3 00JJaYHOT 0 XpaHuJIMIia.



Texnunueckue TpedoBanus k I[1O

K nmm HOyTOYK Ha 6a3e OC Windows, MacOS

CucremHble TpeOOBaHHS Cucremusie TpeboBanus MacOS
Windows
e OrmepannoHHas cucTeMa e OmnepanuoHHas cucTeMa
Windows 7 unu Bbliie MacOS X 10.10 nu BbIe
e TIIpomeccop Intel® Core Duo |® IIporieccop Intel® Core Duo
WJIM aHAJIOTHYHBIN C YaCTOTOU WJIYM aHAJIOTHYHBIN C YaCTOTOU
1,5 I'T'11 nym BEIIIIE 1,5 I'T'11 nim BhIIIIE
e 2/4Tb oneparuBnoii namsatu (@ 1,5 I'b omeparuBHO# namsTy -
JUIA CHICTEM IO/ YIIPaBIEHUEM [poueccop Intel® Core Duo
32/64-6utHoit Windows WJIN aHAJIOTHUYHBIHA C YaCTOTOM
1,5 I'Tu wnwm BeIe
e 1,5 T'b onepaTuBHOI MaMATH

e Paspemrenne skpana 1024x768 wmu 6onbire
e Hanmnuune MHTEpHET-COeANHEHUS
e Heo0X0oauMo MCTIONb30BaTh aKTyallbHbIE BEPCHU OHOTO U3

cenyromux OopaysepoB: Edge, Chrome, Safari, Firefox, Opera

@DopMbI aTTECTAIMA
Bcee pazaensl npeanonaratoT BHIIOJIHEHUE U 3aIUTY
npoekToB. [IpoekThl Mo CcBOEM IHUAAKTUUECKOW CYHIHOCTHU

HalleJIeHbl Ha (GOPMUPOBAHUE CIIOCOOHOCTEH, MO3BOJISIOMINX



3¢GdEeKTUBHO  JEHCTBOBaTh B peaJbHOM  KU3HEHHOU
curyaruu. OOnanas UMM, yJamyecss MOTYT alalTHPOBATHCS
K  M3MEHAIOUIMMCS  YCJIOBHUSIM, OPUEHTHPOBATHCS B
pa3HOO0Opa3HbIX CUTYalUsAX, paboTaTh B KOMaH/IE.

[Ipu  paGore  HaA  MPOEKTOM  MOSBISETCA
UCKITIOYUTENIbHAS BO3MOXHOCTh (JOPMUPOBAHUS Y YHAIIUXCSA
KOMIIETEHTHOCTH  paspelleHuss  npolsieM  (IIOCKOJIBKY
00s13aTeTIbHBIM YCIIOBUEM pealu3allid METOJa MPOEKTOB B
HIKOJIE SIBJISIETCS PellIeHHEe YJaluMcsi COOCTBEHHBIX TPoOieM
CpelcTBaMU TIPOEKTa), a TakKKe OCBOCHHE CIOCO00B
JEeSTEIbHOCTH,  COCTABJIIIOIIMX  KOMMYHUKAaTUBHYIO U
WH(OPMAITMOHHYIO KOMITETEHTHOCTH.

Kaxaplii mpoeKkT npeanojaraeT MOJIy4YeHHE KaKOro-
mibo mpoxnykra. B mpenmaraemblx  mpoekTax — 3TO
MPOrpaMMHBIA MPOAYKT, PEIIAIONINI Ty WJIM MHYIO 3aJady.
Ha BbInonHeHue npoekra npeajaraercs 6a30Boe KOJINYECTBO
4acoB, OJIHAKO I10 YCMOTPEHMIO YUYUTENIs, a TaKkKe B
3aBHCHMOCTH OT YMEHHMH M HHTEpeca YYEHHKOB K TeMme
KOJIMYECTBO YacOB MOXKET ObITh yBenuueHo. KoHKpeTHbIe
PEKOMEHJaIH JIJaHbl B MaTepUajiaX MPOEKTHBIX 3aHATUH.

Ha  06a3zoBoM  ypoBHE  TPOEKTHBIC  3aHATUA

npeajiararorTcsl Ha TCEMbI «CTraTucTHYECKUI MCTOA aHaJIi3a



JNaHHBIX», «Pa3nmuuHbie BapuaHTBl MPOrPAMMHUPOBAHUS
LIUKJINYECKOro aaroputMay, «Hauana mporpaMmmupoBaHus Ha
Pythony», oHU SBISFOTCS MEXNpPEIMETHBIMH, B OTIHYHE OT
MOHOITPOCKTOB, YaCTHYHO BBIMOJHSIIOTCS BO BHEYPOUYHOE
BpeMs W TIOJT PYKOBOJICTBOM HECKOJIbKHX CIICIIHAIMCTOB B
pa3nMYHBIX O0O0JIACTAX 3HaHHUSA. Takue MPOEKTHl TPeOyIT
OueHb KBaTU(UIIMPOBAHHON KOOPAMHAIMU CO CTOPOHBI
CIEIMAMCTOB W CIIAXXEHHOW paboThl MHOTMX TBOPYECKHX
rpynn.  MeXnpeaMeTHble TPOeKThIl MOTYyT OBITh  Kak
HEOOJBIIUMH, 3aTParuBaOIIMMU J[Ba-TPU MpPEAMETa, TaK H
HAlpaBJICHHBIMA HAa  PEIICHHE JOCTaTOYHO  CIIOXKHBIX
npo0JieM, TpeOyIOIMNX CoAepKaTeILHON HHTErpallui MHOTHUX

oOacreii 3HaHUSL.
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