OnoOpena pemenneM (eaepanbHOro
y4eOHO-METOIMYECKOT0 00BETHHEHHS
no o0mmeMy 00pa30BaHHIO
(ITporokon 5/21 ot 19.11.2021 1.)

VUCKYCCTBEHHBIA UHTEJLJIEKT
7—9 KJIACCHbI
HPUMEPHAS PABOYASA ITPOT'PAMMA

IMosicHuTeILHAA 3aIIUCKA

IIporpamma kypca «VICKYyCCTBEHHBIA WHTEIJIEKT
cocraBiieHa A 7—9 KJIaccoB B  COOTBETCTBUHM C
tpeboBanusiMu DPI'OC ocHoBHOro oOmero o0pa3oBaHUS
(mpuka3 Munnpocsemenust Ne 287 ot 31 mas 2021 r.), ¢
Y4ETOM IIPEEMCTBEHHOCTH IPOTPaMM Ha4aJIbHOTO, OCHOBHOTO
U  cpegHero  obmero  oOpaszoBanus.  [Iporpamma
OpeHa3HayeHa s MpOAOJDKEHHs OOy4eHHs OCHOBaM
UCKYCCTBEHHOTO HMHTEIUICKTa W OPHEHTHPOBaHA Ha aHAIU3
JAaHHBIX, BBEJACHHE B MalIuHHOE OOydeHHe Ha 0a30BOM
ypoBHE. 3a MOCIEIHHE ACCATHIIETHUS BO MHOTMX 00JacTax
HAYK{ U UHAYCTPHH CTAJIM HAKAIIMBATHCA OOJIbIINE O0BEMBI

JaHHBIX, a TAaKXC CTaJlu pa3BHUBATHCA MCTOAbI MAIIMHHOI'O



00yuyeHMsl, TO3BOJISAIOIINE U3BIEKATh U3 3TUX JAHHBIX 3HAHUS
Y DKOHOMHUYECKYIO I10JIb3Y.

Jns 6a30BOro ypoBHSI MPOTpaMMON TMPEayCMOTpPEH
IIPONEAEBTUUECKUN pa3ell aHajdu3a JAHHBIX B AJIEKTPOHHBIX
TabJIMIAX, a TaKXKe OCHOBBI IIporpamMMupoBanus Ha Python,
aHanu3 AaHHbiX Ha Python. OcHoBomonararomied Temoit
SBIISICTCS  BBEJIEHHE B TporpaMmMupoBanne Ha Python.
CdopmupoBanHble y ydamuxcs 3HaHAS U yMEHHs B 00J1acTh
nporpaMMupoBanuss Ha Python Oyayr B jpanbHeiimem
VCIIOJIb30BaHbl IIPY U3YYEHUU aHAJIM3a JAaHHBIX HA CTYICHH
OCHOBHOT'O 00111er0 00pa30BaHUs M MALTMHHOTO O0Yy4EHUs Ha
CTYIIEHH cpeniHero odmiero oopa3osanus. Data Science — ogHa
U3 CaMbIX MPOTIPECCHBHBIX 00JIaCTE B MPOTrpaMMHUPOBAHUH
ceronHs, a Python — cambii nmomynspHelii M
paclpoOCTPaHEHHBIN  SI3bIK, WCIOJIb3YEMBbI I  aHajau3a
JnaHHbIX. He ynuBUTENBHO, YTO 1BE 3TH OOJACTH 3HAHUM
AKTUBHO M3Y4YalOTCAd M INPUMEHSIOTCA CIELUAINCTAMU IS
IIOCTPOCHHS TPEAUKTUBHBIX MOJEJEH, BHU3YyalIM3alUU H
paboTel ¢ gaHHBIMU. Kypc MO3BOJUT ydalIuMcsi OCBOMTH
OCHOBHBIE =~ MHCTPYMEHTBHI pabOThl ¥  MPUCTYNUTh K
MOCTPOCHMIO MOJIeNel ¥ paboTe ¢ JaHHBIMU. B X0/1e 0OcBOEHMS

yuyeOHOro MaTepualia Kypca y ydammuxcs QopMHUpYeTCs



YCTOMYUBBIA HMHTEPEC K M3YYEHUIO JAHHOW TEMbl U
3aKyIaJpIBaeTcs 0a3a JUIsl MPOAOJDKEHUS HM3YYEHHsS] METOIOB
MAIIMHHOTO OOy4YeHHs Ha CTYNEHH CpPeAHEro oOuero
o0OpazoBaHusl.

[Tporpamma pa3paboTaHa B COOTBETCTBHH C OJJHUM H3
JTUAAKTHYECKUX IPUHIIUIIOB — IPUHIIUIIOM PEEMCTBEHHOCTH.
Conepkanue NpoOrpaMMbl HAaXOAMUTCS B TECHOM CBSI3H C
MaTepHajoM U HA4aJIbHOTO 00IIero o0pa3oBaHus, a TaKxkKe
ABIIIETCS HEOOXOAMMBIM JUISl MOCIEAYIOIIEr0o M3yueHHus Ha
CTYIIEHU CpenHero oobmiero oOpa3oBaHHs. DTO — JUHUS
sa3plka TporpammupoBanus Python, ocBoenue koToporo
HAYMHAETCS B OCHOBHOM IIKOJIe, M CKBO3Has JIMHUS
MaIIMHHOTO OOy4YeHHs, OCBOEHHE KOTOPOTO HAuMHAETCS Ha
MPOIEIEBTUUYECKOM YPOBHE B HaYaIbHOM U OCHOBHOM IIKOJIE
U TIPOJIOJKAETCS 1ajiee B CPEAHEN LIKOJIE.

K 3aBeprienuto o0ydeHus: 1Mo MporpaMme ydariuecs
JIOJDKHBI TTOHUMAaTh aKTYaJbHOCTh aHajlu3a [aHHbIX, €ro
OCHOBHBIE 00JacTM TPUMEHEHUS M METOJbl pearr3aluu.
[Iporpamma mpeamnonaraeT, 4YTO Yy ydamquxcs Oyzder

chopMHUPOBAHO TIEJIOCTHOE TMPEJCTaBIeHUE 00 aHalu3e



JAHHBIX, pealu3aly METOAOB aHajIu3a JaHHBIX Ha S3bIKE
Python, ero chepax npumeHeHus.

Jannplii Kypc omnupaercs Ha (pyHIaMEHTaJIbHbBIE
TUIAKTUYECKUE  NPUHIUNBL, TaKue  KaK  [PaKTHKO-
OpPUEHTHPOBAHHOCTb, HAY4YHOCTb u JIOCTYITHOCTb,
LEJIOCTHOCTh M HENPEPHIBHOCTb, a TAK)KE€ MHHOBAIIMOHHbBIE
METOABl  NPOOJEMHO-pa3BUBAIONIETO M CMEHIAHHOTO
00y4YeHHsI, POTPaMMHO-TIPOCKTHOTO U HCCIIE0BATEIILCKOTO
[0JX0/10B. B KOHIIE KaX10r0 ypoKa MPUCYTCTBYIOT BOIIPOCHI
U 3aJaHus, MHOIME W3 KOTOpBIX OPHEHTUPOBAHBI Ha
KOJJICKTHBHOE  OOCYXXIEHHE, IHCKYCCHH,  BBIPAaOOTKY
KOJIJICKTHBHOTO MHEHHUSI.

Ocoboe MecTo B peau3aluil MporpaMMbl OTBOAUTCS
BUJICOJIEKLIUSAM, OHJIAMH-pecypcaMm, TpeHaxkepaM. Bce 3To
co3maer HeOOXOIWMbIe YCIOBHS Ui  (DOPMHUPOBAHHS
CaMOCTOSITEIIbHOCTH B TUTAHUPOBAHHUA yaeOHOM
NeSITeIbHOCTH, B OPraHU3alMyd y4eOHOro COTPYAHHYECTBA, B
pacripe/ielieHul pojied Mpu peleHUH Yy4eOHBIX 3agad |
npobnem. HeoTbemiieMoil 4YacThiO MPOTPAMMBI  SIBIISIETCS
MPOEKTHAS JeSITeTHHOCTh 00YIarOIUXCSI.

N3yueHune pa3nuyHBIX aCHEeKTOB aHalu3a JaHHBIX

ITO3BOJIUT C(I)OpMI/IpOBaTB Yy y4dJalmuxcd CIIOCOOHOCTh K



AHAJIMTUYECKOM M MPOTHOCTUYECKOM aAesitenbHOCTH. [lonck
OTBETOB Ha MPOOJEMHBIE BOIPOCHI, pEIICHUE TPOOIEMHBIX U
HCCIIeIOBATEIbCKUX 3aJIaHUi, MHTETPUPOBAHHBIX B
CoJlep’KaHue, HampaBlIeHO Ha (popMHpOBAHHUE Yy ydalIUXCS
LIEJIOCTHOTO CUCTEMHOTO MBIIUICHHS, KOTOPOE MO3BOJUT UM
OLICHUTH C(OPMHUPOBAHHBIN KPYr MOCTOSIHHBIX WHTEPECOB U
OCYILIECTBUTH OCO3HAHHBIN BBIOOD JAJIbHENIIEeH
0o0pa3oBaTeNbHON  TpaeKTopuH W TPO(HECCHOHATBLHOTO
CcaMOOIIpeIeIeHUs.

Hess 1 3a7aum Kypca. [ 1aBHas uenp Kypca — J1arhb
ygamumcsi 0a30Boe TpelcTaBicHHe 00 aHaW3€ JAHHBIX U
peair3auuy OCHOBHBIX METOJOB aHAJIM3a JAHHBIX HA A3bIKE
Python, mo3HakOMUTH ¢ TEPMHUHOJOTHEH HCKYCCTBEHHOIO
VMHTEJUIEKTa W HAay4YuTh IPUMEHATh HEKOTOpPbIE W3 €ro
METOJIOB JIJISl PEUIEHUS MPAKTUYECKUX 3a/ad.

IleseBasi ayauTopusi Kypca. YuauiMeca 7—9
KJ1TaCCOB 06UEe06pa30oBaTESIbHbIX WKOJI.

Mecto Kkypca «VCKyCCTBEHHBI HWHTEIEKT» B
yueOHOM 1iaHe. Ypoku Kypca «CKyCCTBEHHBIN MHTEIEKT

MOT'YT IMPOBOAWUTBHCA B 7, 8 m 9 Kjmaccax B KadecTBe



BHEYPOUHOI JeSITEIIbHOCTH (BO3MOXKHBIE (bopMbI:

(daKkyapTaTUB, KPYKOK M TIpOYEee).

LleHHOCTHBIE OPHEHTHUPBI COIEPKAHUA U
peaju3anu NPpOrpaMmbl

Copneprxanue IPOTPaMMBI HOCUT
MEXIUCUUIUIMHAPHBIA XapakTep. EcTecTBeHHBIM 0Opa3om
BBITJISIAUT €r0 BO3MOXKHAsg MHTETpalus C JAUCHUILIMHAMU
npeaMeTHoi obmactu  «Marematnka W HH(QOPMaTHKa».
Pa3BuTHe nOruueckoro U aJropuTMHUECKOIO MBIILICHUS,
OCYILECTBIIIEMOE Ha ypOKax I10 3TUM JAUCLUIUIMHAM, CIIY>KUT
3agade hopMupoBaHUs HEOOXOIUMON OCHOBBI, Ha KOTOPOH B
JanpHelmemM OyleT OCYHIECTBJIEH NEepexo]l K MallMHHOMY
00y4YeHHIO Ha CTYNEHU CPeHEro o01ero o0pa3oBaHusl.

Yepes ucnonb30BaHUE PA3IMYHBIX JaTACETOB U AaHAIIN3
JAHHBIX CUHTE3UPYIOTCA 3HAaHUA M YMEHHs Y4YallHxc,
MOJIyY€HHbIE UMH Ha ypokax reorpaduu, Gu3nku, OUonoruu
U IpYTUX.

Heorpemnemoli 4acTblo  IpoOrpamMMmbl  SBIISETCS
peanu3anys MPOEeKTHOro Merojga oOydenus. IIporpammoii
NPEyCMOTPEHO  BBINOJHEHHE  TaKUX  IMPOEKTOB  Kak

«CTaTHCTUYECKHI METOJ aHalln3a JaHHBIX), «Pa3nmmuHbie



BapHaHThl MPOrPAMMHUPOBAHUS LUKINYECKOTO aJrOpUTMay,
«Hauana nporpammupoBanus Ha Pythony. [IpoekTsl mo cBoeit
JUIaKTUYECKOM CYIIHOCTH HaleleHbl Ha (OpMHpPOBaHUE
CHOCOOHOCTEH, MO3BOJSIOMUX IPPEKTUBHO NIEHCTBOBATH B
peanbHOM KM3HEHHOW cutryaruu. OOnagas UMM, ydaliuecs
MOTYT aJanTHUPOBAaThCA K HM3MEHSIOUIUMCS  YCIIOBHSIM,
OpPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTyalUsiX, paboTaTh B
KOMaHJe.

[Ipu  paboTe  Hag  MPOEKTOM  TOSIBIAETCS
UCKJTIOYUTENbHAS BO3MOXKHOCTh (DOPMUPOBAHUS Y YUALTUXCS
KOMIIETEHTHOCTH  paspelieHuss  npodiieM  (IOCKOJIBbKY
00s3aTeNbHBIM YCIIOBUEM pEaIM3allMd METOAa IMPOEKTOB B
IIKOJIE SBJISETCS peleHHe YJaluMcsi COOCTBEHHBIX MPobOieM
CpeACTBaMHU TMpPOEKTa), a TaKXe OCBOEHHE CIIO0COOOB
JESTEIbHOCTH,  COCTAaBJISIIOIIMX ~ KOMMYHHUKaTHBHYIO U

MH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

Ilnanupyembie pe3yJbTAThI OCBOCHHUA Y4eOHOI0
Kypca

@I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM
OCBOEHHUSI OOYyYalOUIMMHUCS OCHOBHOW 00pa3oBaTeabHOM

MporpamMMBbl  CpeHero oO0Iero o0pa3oBaHUsA: JIMYHOCTHBIM



pesynpraTam (Tabnuma 1); mMeTanpeAMETHBIM pe3yJbTaTaM

(Tabmuna 2); mpeaMeTHBIM pe3yabTaTaM (Tadsmia 3).

Taoauna 1
JINYHOCTHBIE Pe3yJbTAThI

Tpedosanue ®I'OC! Yem pocruraercs

JInuHocTHBIE pe3yabTaThl,
o0ecreunBaroIye alanTaluo
obOyyJaromerocs K
U3MEHAIOIIUMCS  yCIIOBHUAM
COLMAIBHOW U  IPUPOAHOU

Cpebl:

Paznennl
YMEHHE pacno3HaBaTh

«BBenenue B
KOHKPETHbIE PUMEPBI .

MCKYCCTBEHHBIN
MOHATUS 10 XapaKTEPHBIM

HHTEIIEKT,
MIpU3HAaKaM, BBIIOJTHATE

«OCHOBEI
onepaudu B COOTBETCTBHM C

MpOrpaMMHUPOBAHUS Ha
OIpEIECICHUEM u

Python,

MPOCTEUIIMUMH  CBOMCTBAMH
MOHATHUSA, KOHKPETU3UPOBATH
MIOHATHE IIpUMepamy,
UCIIOJIB30BaTh MOHATHE U €ro
CBOMCTBA IIPH PELICHNUH 33/1a4,
a TaKXKe OIIEpPUPOBATH
TEpMUHAMH "
NpEeCTaBICHUAMU B OOJIACTH

«AHann3 JaHHBIX B
ANEKTPOHHBIX TAOIHIIAX.

! Tlpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.



KOHLICTILINK YCTOMYHBOIO
pa3BUTHUA

Lennoctu HAy4YHOT' O
MMO3HAHMA:

OBJIAJICHUC OCHOBHBIMH
HaBBIKAMH
HCCJICIOBATCIbLCKOM
JIeATEIbHOCTH, YCTaHOBKAa Ha
OCMEICIICHHE OITBITA,

HAOIO/IEHUH, TOCTYIKOB U
CTpEMIICHHE

COBCPUICHCTBOBATDb myTn
JOCTHIXCHHUA
WHAUBUAYAJIBHOT'O u
KOJITICKTUBHOI'O

Onarononyduns

Paznensl «Ananus
JAHHBIX B 3JIEKTPOHHBIX
TabIUIax).




Taoauna 2
MeTanpeaMeTHble pe3yJabTaThl

TpedoBanne ®I'OC Yem gocTuraercs

YMenue
CaMOCTOSATEIIFHO
TUTAHUPOBATh nyTH
JNOCTIDKEHUSI LeNH, B
TOM qucie
IbTEpPHATHBHBIE,
OCO3HaHHO  BBHIOMpATh
HanOosnee 3¢ heKTuBHBIC
CIIOCOOBI perieHus
y4eOHBIX u
NIO3HABATENIbHBIX 3371a4.

HpOGKTHHe 3aJaHus

YMenue OLICHUBATh
NPaBUIBHOCTb
BBIMIOJTHEHUST  y4yeOHOMI
3aJa4d, COOCTBEHHBIE
BO3MOYKHOCTH ee
peLeHHs.

Paznenpl «AHaNU3 TaHHBIX B
ANEKTPOHHBIX TAOIHIIAX,
«Ananu3 gaHHbIX Ha Pythony




VYMenue ONPEACIISITh

MTOHSATHS, cO3/1aBaTh
0000111eHMS,
yCTaHaBIIMBATh
aHaJIOTHH,
KJIaccu(puIpoBaTh,
YCTaHaBIIMBATh
NPUYHHHO-

CIEJACTBEHHBIE  CBSI3H,
CTPOUTH JIOTHYECKHE
paccyXIcHHUS,
YMO3aKTFOYCHHUS
(MHIIyKTUBHBIE,
JNENyKTUBHBIE H  TIO
AQHAJIOTMHM) W  JeNaTh
BBIBOJBEI.

Pa3nensl «AHanu3 JaHHBIX B
3JEKTPOHHBIX TAOIUIIAX,
«AnHanm3 naHHBIX Ha Pythony

YMmenune C0371aBaTh,
MPUMEHSITh u
npeoOpa30BhIBATh 3HAKU
U CHMBOJIBI, MOJIEIH U
CXEMBI JUIsl peIICHUs
y4eOHBIX u
MO3HABATEIIBHBIX 33]1a4.

Paznenpl «AHaNU3 TaHHBIX B
ANEKTPOHHBIX TAOIHIIAX,
«Ananu3 ga"HHbIX Ha Pythony

dopMupoBaHUE 151
pa3BUTHE
KOMIIETEHTHOCTH B
00J1aCTH UCIIOJIb30BAHUS
HKT (UKT-
KOMIIETEHIIUH).

Paznensl «AHanu3 JaHHBIX B
AJIEKTPOHHBIX TAOIUIIAX,
«AHanu3 gaHHbIX Ha Pythony




Taoauma 3

Hpe)lMeTHbIe pe3yJabTaThbl

TpeooBanue ®I'OC Yem nocruraercs

dopmMupoBaHUE Paznenet
HH(pOPMAITMOHHOM u | «OCHOBBI
QITOPUTMHUYECKON KYJIBTYPHI, | MPOrpaMMHPOBAHUS HA
dhopmMupoBaHue Python»
MIPEACTABJICHUS O KOMIBIOTEpPE | «AHAJIN3 JAaHHBIX Ha
Kak yHUBepcaibHOM | Python»
YCTPOWCTBE 00paboTku
uH(popmanuu, pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHUH
HCIOJIb30BAHUS

KOMITBIOTEPHBIX YCTPOMCTB.

dopMupoBaHUE

MpeACTaBiIeHUs 00 OCHOBHBIX
U3Yy4aeMBbIX MOHATHUAX
(mabOpMarus, aJTOpUTM,

MOJICJIb) U UX CBOMCTBAX.

Paznensl «Ananus
JTAHHBIX B DJIEKTPOHHBIX
TaOIHIIAX )y,

«OCHOBBI
IpOrpaMMUPOBaHUS HA
Python»

«AHaJIN3 JaHHBIX Ha
Python», «BBenenue B
MalllMHHOE 00y4YeHHe Ha
Python»




Pa3Butue anroputmMuyeckoro
MBIIUICHUS,  HEO00XOIUMOro
JUTSL npodeccuoHanbHOM
JESTEIbHOCTH B COBPEMEHHOM
oOmiecTBe; pa3BUTHE YMEHHI
COCTaBUTh u 3anucaTh
QITOPUTM Il KOHKPETHOT'O
UCTIOJTHUTEIIS;, (POpMUpOBAHUE
3HaHUNA 00 aNTOPUTMHUYECKUX
KOHCTPYKIIUAX, JIOTHUYECKHX
3HAQUEHUSIX W OIlepauusx;
3HAKOMCTBO C OJHUM U3
SI3bIKOB TIPOIrPAMMUPOBAHUS U
OCHOBHBIMH
ANrOPUTMUYECKUMU
CTPYKTypaMu — JIMHEHHOMH,
YCIIOBHOM U HUKIINYECKOH.

Pa3nensl «Ananus
JAHHBIX B DJIEKTPOHHBIX
Ta0IHIIAX Y,

«AHannu3 TaHHBIX Ha
Python», «OcHOBBI
MAaIIMHHOIO O0yYEHUs»

dopmupoBaHue YMEHUI
dhopmanuzanuu u
CTPYKTYpPUPOBaHUS

nH(popManuu, YMEHHUS
BbIOMpATh croco6
MPEACTABICHUS  JTAHHBIX B

COOTBETCTBHUU C ITOCTABIICHHOM
3amaued  (TaOJUIbI, CXEMBI,

rpaduKy, — aUarpaMMbl)  C
WCTIOJIb30BaHUEM
COOTBETCTBYIOLINX
MIPOTPaMMHBIX CpenacTB

00pabOTKHU TaHHBIX

Paznensr «OcHOBBI
POrPaMMHUPOBAHHUS HA
Pythony, «Ananu3
JTAHHBIX B 3JIEKTPOHHBIX
TaOIHIIAX )y,

«AHanu3 TaHHBIX Ha
Pythony, «BBenenue B
MalImHHOE O0ydeHHEe Ha
Python»




@®opmupoBaHNE HABBIKOB H
yMeHuH ~ 0Oe30macHoro  u
eJIeCO00pa3HOro  MOBEACHUS
pu pabore c
KOMITBIOTEPHBIMH
nporpaMMaMd M B CETH
Wutepuer, yMeHHs COOIIOIAT
HOPMBI MH(POPMAIIMOHHOM
3THUKHU M IIpaBa

Pa3nen «BBeneunue B
HMCKYCCTBEHHBIN
HHTEIIICKT




Y4eOHO-TEMATHYECKHI IIJIAH

B sTOM pasnene npuBOAUTCS BapUaHT IJIAHUPOBAHUS
3aHATUH, PACCUMTAHHBIH Ha MUHUMAJIbHBIN y4eOHBIN IUIaH.
[IpencraBien nepeyeHb INIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
MIPOrpamMMBbl JUTSt 6a3oBoro BapuaHTa  y4eOHOTro
niaHupoBanus. Paznuumne 6a30BOro ypoBHs OT YIUIyOJIEHHOTO
Kypca MpOsIBIISIETCS B CTETICHU TTTyOUHBI M Ka4eCTBa OCBOCHHUS
TEOPETUYECKOr0 MaTepuana U IOJYYCHHBIX MPaKTUYECKUX

HaBBIKOB.

TemaTH4yeckoe INIAHUPOBAHUE C ONPEACICHUEM
OCHOBHBIX BH/10B y‘l€6HOI7[ ACATCJIbHOCTH

Taoanma 4
«HcKycCTBEHHBI HHTEJJIEKT»
Hanmenos Kparkoe Buabl yueOHoi
aHue TeMBbI coepKaHue JeATeJIbHOCTH
1. Beenenune B U u MO
11 Brenenne B IIporuosuposanue, Ananumuueckasi:
MAaIIUHHOC aHaJlus, 06y‘l€HI/I€, IIOUCK OTBETOB Ha
Oﬁy'{eHHe JaHHbIC, IPU3HAKH, BOHNPOCHL  y4dUTECIIA,
AJITOPUTM, CaMOCTOSITEILHBIN
HUCKYCCTBEHHBIN MONCK MH(pOopMaImm
HUHTCIJICKT, pu pPEUHICHNN
MaITuHHOE 00yUeHue




IOCTaBJICHHBIX

3ajJad4.
KOMMyHuKaL;MOHHCl
A KOMaHIHas

pabota, OTBETH Ha
BOINIPOCHI  yUIHTE,
UTpOBast MPaKTHKA.
Ipakmuueckas:
ydyacTue B HUIpe,
pabota ¢ WIpPOBBIM
TPEHaXXEePOM.
Peghnexcusnas:
peduiexcus
METOIOM «6 IS

AHaJIM3 JaHHBIX B JJIEKTPOHHBIX Ta0AMIAX

21

Hayxka o
JaHHBIX.
bonpmme
JTaHHBIC

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

Ananumuueckas.
MIOUCK OTBETOB Ha
BOTIPOCHI  YUHUTET,
CaMOCTOSITENIbHBII
MOUCK MH(DOPMAIIUH
pu peneHnu
MOCTABJIEHHBIX
3a7ad.
Kommynuxayuonna
A:  y4acTHE  BO
(bpoHTaTHEHOM
o0cyXaeHuH,
OTBETHI Ha BOIIPOCHI
YaUTENs.
Ilpakmuueckas:
pemeHne
TIpeIaraeMbIX
3aJaHui
cpencrBamu Excel.
Peghnexcusnas:




00Cyx)IeHUE
KOHTPOJIBHBIX
BOIIPOCOB |
TIO/IBEICHHE UTOTOB
BBITIOJTHEHHS
MPaKTHYECKOTO
3a/1aHUs

2.2

OmnucarenbHas
CTaTHUCTHKA.
TabnuuHbIe
JaHHbIE

TabauuHbIe JaHHEIE,
METO/IbI pabOTHI ¢
TaOTUYHBIMHU
JTAHHBIMU, 0a30BbIC
HHCTPYMEHTBI
TaOJIMIHOTO
mporeccopa Excel,
c6op u oboramieHne
JTAHHBIX

Ananumuueckas:
MOWCK OTBETOB Ha
BOTIPOCHI  YUHUTEJI,
CaMOCTOSTEIbHBIHN
MOUCK WH(pOpMannH
npu peleHnH
MTOCTaBJICHHBIX
3amgad.
Kommynurxayuonna
A:  ydacTHE  BO
(dpoHTATHEHOM
obOcyxieHuu,
OTBETHI Ha BOIPOCHI
YUUTEIIS.
Ilpakxmuuyeckas:
pelieHne
TpeIaraeMbIX
3aJaHuN.
Peghnexcusnas:
oOcyxeHne
KOHTPOJBHBIX
BOIIPOCOB H
MO/IBE/ICHUE UTOTOB
BBITOJTHECHHSI
MPAKTUIECKOTO
3aaHus

2.3

O6paboTka
JAHHBIX
cpelncTBaMu

CTaTUCTUYECKHE
MoKa3aTenIy, MephI
LEHTPAJILHOU

Ananumuyeckas.
IIOMCK OTBETOB Ha
BONPOCHl  YUUTENS,




9JIEKTPOHHON | TeHAeHUNH, CaMOCTOSTEIbHBIN
TaOIUIBI BCTPOCHHBIC MOUCK WH(pOpPMaU
¢ynkmun =CUET(), | mpu pemeHnn
=CYMM(), MTOCTABJICHHBIX
=CP3HAY(), 3amad.
=MAKC(), =MUH(), | Kommynuxayuonua
=MOJA(), A:  ydacTHe  BO
=MEJIMAHA() (b poHTaTHEHOM
00CyXIeHUHY,
OTBETHI Ha BOIIPOCHI
YUUTEIS.
IIpaxmuueckas:
pelieHue
npeIaraeMbIX
3aJaHuN
cpenctBamu Excel.
Peghnexcusnas:
oOcyxueHne
KOHTPOJIBHBIX
BOIIPOCOB H
TMIOJIBEJICHUE UTOTOB
BBITIOJTHEHHS
NPaKTHYECKOTO
3aaHusl
24 O6paboTka [epBuunerit ananmms | Anarumuueckas:
JTAHHBIX. JIaHHBIX, 3TAITBI MIOUCK OTBETOB Ha
[epBuuHbIit paboTHI C TAHHBIMM, | BONIPOCHI  y4HTEls,
aHaIN3 BCTPOEHHBIE CaMOCTOSATEIbHBIN
GbyHKIHN MOVCK MH(pOopMAaImm
=CUETECJIN(), pu pelIeHuu
=CYETECJIUMH(), | mocraBnennbix
=CP3HAYECJIA(), 3amad.
=CP3HAUYECJIIMMH | Kommynuxayuonua
(), =CYMMECIJIN(), | #: yuactue  BO
=CYMMECIJIUMH() | ¢porTamsHOM

00CyXIeHNH,




OTBETHI Ha BOIIPOCHI
YUUTEIS.
Ipakmuueckas:
pelieHue
MpeATaraeMbIX
3aJaHuN
cpencrBamu Excel.
Peghnexcusnas:
o0cyxkIeHue
KOHTPOJIbHBIX
BOIIPOCOB H
MOJIBEJICHUE UTOTOB
BBITIOJTHEHHS
NPaKTHYECKOTO
3aaHus

25

Buszyanuzanus
JTaHHBIX

Busyanuzanus
JIAHHBIX,
BH3YaJILHBIN aHAJM3
JaHHBIX, Tpaduky,
JHArPaMMBbl,
THCTOTPAMMBI,
KOHCTPYKTOP JIJIst
paboTsI ¢
JrarpaMMaMy U UX
(dbopmaTupoBaHUe

Ananumuueckasi:
MOWCK OTBETOB Ha
BOTIPOCHI  YUUTET,
CaMOCTOSTEIbHBIHN
MOUCK MH(DOPMAIIUH
npu peIIeHUH
MTOCTaBJIEHHBIX
3amau.
Kommynuxayuonna
A:  y4acTHE  BO
(bpoHTaTHEHOM
00CyXIeHnH,
OTBETHI Ha BOTIPOCHI
YAUTES.
Ilpakxmuuyeckas:
pernieHue
npeanaraeMbix
3aJJaHuN
cpenctBamu Excel.
Peghnexcuenas:
o0cyxIeHue
KOHTPOJBHBIX




BOIIPOCOB H
MIOJIBEJICHUE UTOTOB
BBITIOJTHEHHS
HPaKTUYECKOTO
3a/IaHHsL.

2.6

CraTHCTHYECK
Ui aHaJu3
JTaHHBIX.
Koppensmmon
HBIN aHaIu3

Craructuaeckuit
QHAITU3 JIAHHBIX,
BU3YaITH3aI[Hs
JAaHHBIX C IIOMOIIBIO
JIUarpamMmbl
pasbpoca u pacueTa
ko3 punmenra
KOPPEJISILUH,
KOX(PPHUIHEHT
KOppesun
IMupcona

Ananumuyueckas:.
IIOMCK OTBETOB Ha
BOTIPOCHI  YUUTEII,
CaMOCTOSITEIbHBIN
MOUCK WH(pOpMannH
npu peleHuH
ITOCTaBJICHHEIX
3a1a4.
Kommynuxayuonna
A:  ydacTHE  BO
(bpoHTaTHEHOM
00CyXIeHnH,
OTBETHI Ha BOTIPOCHI
YUUTEIS.
Ilpakxmuuyeckas:
pelieHne
mpe/IaraeMbIx
3aJlaHuKi
cpencrBamu Excel.
Peghnexcusnas:
oOcyxeHne
KOHTPOJBHBIX
BOTIPOCOB H
II0JIBEIEHE UTOTOB
BBITTOTHEHUS
MPAKTUIECKOTO
3a1aHUs

2.7

CTaTHCTHYECK
HWH aHAJIN3
JIaHHBIX.
JIMHeHHbIH

IToctpoenue
MaTeMaTHYECKOM
MOJICIH JINHEHHOK
(mapHoOit)

Ananumuueckasn.

IIONCK OTBETOB Ha
BOTIPOCHI  YYUTEI,
CaMOCTOSITEJILHBIN




PEerpecCUOHHBI
¥ aHaIN3

3aBHUCHUMOCTH U €€
HUHTEpIIpETaAlluAg

MOUCK MH(pOpMAIH
npu peleHuH
MTOCTaBICHHBIX
3amad.
Kommynuxayuonna
A:  ydacTHe  BO
¢bpoHTaTHEHOM
o0cyxIeHnH,
OTBETHI Ha BOMPOCHI
YUUTEIIA.
Ilpakxmuuyeckas:
pelieHue
Mpe/IaracMbIx
3a1aHUI
cpencrBamu Excel.
Peghnexcusnas:
oOcyxueHne
KOHTPOJBHBIX
BOIIPOCOB H
MIOJIBE/ICHUE UTOTOB
BBITOJTHECHHS
MPAaKTUIECKOTO
3aaHus

2.8

IIpoext
«Crarucruuec
KW MEeTOJ
aHaJIM3a
JTAaHHBIX»

[MousTus pasaena
«AHanu3 JaHHBIX B
JIEKTPOHHBIX
TaOIHIaAX»

Ananumuyueckas.
IIONCK OTBETOB Ha
BOTIPOCHI  YUUTET,
CaMOCTOSITEJILHBIN
MOWCK MH(pOopMAaImm
npu peleHnH
MMOCTaBJICHHBIX
3a7ad4.
Kommynuxayuonua
5 ydqactue  BO
(dpoHTATBPHOM
o0cyXIeHunH,
OTBETHI Ha BOMPOCHI
YUUTES.




Ipaxmuuyeckas:
pelnieHue
TpeIaraeMbIX
3aJaHuN
cpencrBamu Excel.
Peghnexcusnas:
obcyxnenne
KOHTPOJBHBIX
BOTIPOCOB H
MOJIBE/ICHUE UTOTOB
BBITOJTHCHHS
MPaKTUIECKOTO
3a/laHus

OcHoBBI s13bIKa NIporpammupoBanusi Python

3.1

ANTOpUTMBI U
HCTIOJIHUTEIIH.
Croco6b1
3aM1cu
ANrOPUTMOB

Wcnomaurens,
AITOPUTM.
Crioco0sl 3amucu
aITOPUTMOB:
CIIOBECHBIH,
HOCTPOYHBIN, OJIOK-
cxema, mporpaMMma.
JIMHEeHHBIN,
Pa3BETBITIONIMIACS 1
UKINYECKUN
AITOPUTMBL.

Ananumuueckasi:
MIOUCK OTBETOB Ha
BOTIPOCHI  yUHUTEI,
CaMOCTOSITEJIbHBII
MOUCK MH(DOPMAIIUH
npu peteHnn
MTOCTaBJICHHBIX
3aad.
Kommynuxayuonna
A pabota c
UTPOBBIM
TPEHAXKEPOM.
Ilpakxmuuyeckas:
OTBETHI Ha BOIPOCHI,
pemeHne
TIpeIaraeMbIX
3aJaHUM Ha SI3BbIKE
MPOrPaMMHUPOBAHUS

Python.




Pegrexcusnas:
3all0JTHEHHE JIUCTa

pedexcuu
3.2 Oo6mme HUcropus s3pika Ananumuyuecka:
CBEJICHUS O Python, MIOUCK OTBETOB Ha
A3BIKE KOMITHIIUPYEMBIC U BOINIPOCHI  yUIHTE,
NpOrpaMMUpPO | MHTEPIPETUPYEMBIE | CAaMOCTOSTEIIbHBIN
Bauus Python | s3bIkm, mocTomHcTBa | moMck MHGOpManuu
1 HEJJOCTaTKU npu peLeHnu
Python. MOCTAaBJICHHBIX
TlonsaTre naHHBIX, 3aja4.
THIIBI JaHHBIX: Kommynurkayuonna
LeTbIe, A pabora B
BEIECTBEHHBIC U KOMaH/ax | (Win)
CTPOKOBEIE. WHIVBHIYaJIBHO.
IlonsiTue Ipakmuueckas:
TIepEeMEHHOH, OTBETHI Ha BOTIPOCHI,
pa3HHIA MEXIY penieHue
NIepEeMEHHON 1 IpeJIaraeMbIX
KOHCTAaHTOM. 3alaHuil Ha A3BIKE
MPOrpaMMUPOBAHUS
Python.
Pegrexcusnas:
3allOJIHEHWE  JIHCTa
pediekcuu
3.3 Opraamsanus | @ynkus print(), Ananumuueckas:
BBOJIA U TIpaBuUIIa ee MIOUCK OTBETOB Ha
BBIBOJIA HCTIOJIB30BAHMUSL. BOTIPOCHI  YUHUTET,
JIAaHHBIX Omubxu mpu CaMOCTOSITEJIbHBII
HCTIOTb30BaHUH MOUCK HH(pOpMAIU
¢ysaxumn print() npu peuieHuu
Twurbl JaHHbIX: iNnt, MOCTABJIEHHBIX
float, str. 3ajad.
IIpusenenue Tunos ¢ | KommyHuxayuonua
MIOMOILBIO A pabora B

COOTBETCTBYIOLIUX




¢bynknuii (int(),

KOMaH/iax | (Win)

float(), str()). WH/IUBUIYAIBHO.
Oynkmms type(). Ipaxmuueckas:
Omneparop OTBETHI Ha BOIPOCHI,
MIPUCBAaUBaHUS. pemeHne

IIpaBuna IpeagaraeMbix
MMEHOBaHUS 3aJaHUl Ha S3BIKE
TIepEeMEHHBIX. TIPOTPaMMHUPOBAHUS
®yuxuus input(), Python.

IIpaBUiIa ee Pegrexcusnas:
HCIIOJIb30BaHUs. 3all0JTHEHHE  JINCTa
Heo6xonumocth pedaexcun
MIPUBEICHHUS

LIEJIOUUCIICHHBIX

JAHHBIX K THITY int

ocJie BBOJIA.

34 AnropurmMuye | Tunbl JaHHBIX B Ananumuueckas.
cKas Python, MOWCK OTBETOB Ha
KOHCTpYKIHUs | apudmeTHueckue BOTIPOCHI  YUHUTEJI,
«cIeoBaHUE» | omeparopsl, CaMOCTOSTEIIbHBIN

JEHCTBUS C MOUCK MH(DOPMAITUH
NePEMCHHBIMH. npu peIIeHUH
AJITOPUTM, BHIIBI MOCTAaBJICHHBIX
AITOPUTMOB, 3aad.
0CcOoOeHHOCTH Kommynuxayuonna
JTUHEWHOTO A pabota B
anroputMa, OJIOK- KOMaHJaX W (WJIn)
cxema. WHIUBUIYAIBHO.
biok-cxema Ipakmuueckas:
JTIUHEHHOTO OTBETHI Ha BOIPOCHI,
AITOpHUTMA. pemeHne
TIpeIaraeMbIX
3aJaHUM Ha S3BIKE
MPOrPaMMHUPOBAHHUS

Python.




Pegrexcusnas:
3all0JTHEHHE JIUCTa

pedexcuu
3.5 IIporpammupo | brok-cxema Ananumuyueckas’
BaHHE JIMHEIHOTO MIOUCK OTBETOB Ha
JTMHEHHBIX aJITOpUTMa. BOINIPOCHI  yUIHTE,
ITOPUTMOB [IporpammupoBanue | caMOCTOSITEIbHBIN
JIMHEHHBIX MOUCK WH(pOpPMaIU
QITOPUTMOB, npu peLeHnu
apudmMeTHIecKue MOCTaBJIEHHBIX
OTIepaTopHl, 3ajau.
NIepEeMEHHBIE. Kommynurxayuonna
A pabota B
KOMaHJaX W (WiIn)
WHIVBHIYaJIBHO.
Ipakmuueckas:
OTBETHI Ha BOTIPOCHI,
penieHue
IpeJIaraeMbIX
3alaHuil Ha A3BIKE
MPOrpaMMUPOBAHUS
Python.
Pegrexcusnas:
3allOJIHEHWE  JIHCTa
pediekcuu
3.6 Anropurmuue | PasBeTBistrommiics Ananumuyueckas:
cKast JITOPUTM, OJIOK- MIOUCK OTBETOB Ha
KOHCTPYKLIMSL | CXeMa BETBIICHHS, BOIPOCHI  y4YHTEIIs,
«BETBJICHHE» | omepaTopsl CaMOCTOSTENbHBIN
CpaBHEHWSL. MOUCK WH(pOpPMAIUU
VYcnoBHbIE npu peuieHuu
omneparopsl if, if-else, | mocraBieHHBIX
MIpaBUiIa 3aITUCH 3amad.
YCIIOBHBIX Kommynurxayuonna
OIIEPaTOpPOB. A pabora B




KOMaH/iax | (Win)
WHIIUBHYaJIBHO.
Ipakmuueckas:
OTBETHI Ha BOTIPOCHI,
pelieHue
MpeATaraeMbIX
3aJaHUA Ha SI3BIKE
MPOTrPaMMHUPOBAHUS
Python.
Pegrexcusnas:
3alloJIHEHHE  JICTa
peduiekcuu

3.7

TTonnas

tdhopma
BETBJICHUS

brok-cxema
BETBIICHHSI.
[TonHeb1i1 ycnoBHBII
oriepaTop, npaBuia
3aIIFCH TTOJTHOTO
YCIIOBHOTO
oreparopa.

Ananumuueckasi:
MOWCK OTBETOB Ha
BOTIPOCHI  YUUTET,
CaMOCTOSATEIbHBIN
MOXCK MH(popMaImm
npu peleHnH
MIOCTaBJICHHBIX
3amau.
Kommynurxayuonna
R pabora B
KOMaHgax Hu (WiIn)
WHIUBUIYAIBHO.
Ipakmuueckas:
OTBETHI Ha BOMIPOCHI,
peteHne
TpeIaraeMbIX
3aJaHAll Ha S3BIKE
MIPOTPaMMHUPOBAHHSA
Python.
Peghnexcuenas:
3allOJTHEHNE JINCTa
pebaexcuun

3.8

IIporpammupo
BaHHE

IIporpammupoBanue
JIMHEMHBIX

Ananumuyeckas.
IIOMCK OTBETOB Ha




Pa3BETBIISION]
uXcs
ANTOPUTMOB.
YcaoBHBIN
oreparop

ITOPUTMOB,
apudmeTHyeckue
OIIePaTOPHI,
HIepeMeHHBIE.

BOIPOCHI  yUYHTEIs,
CaMOCTOSTENbHBIN
MOXCK MH(popMaImm
pu pemeHnu
MOCTaBIEHHBIX
3amad.
Kommynurxayuonna
A pabota B
KOMaH/iax | (Win)
WHIIUBHYaJIBHO.
Ilpakxmuuyeckas:
OTBETHI Ha BOTIPOCHI,
pelnieHue
IpeJIaraeMbIX
3aaHUi Ha S3bIKE
MPOTrPaMMHUPOBAHUS
Python
Peghnexcusnas:
3allOJIHEHHWE  JIHCTa
pedexkcuu

3.9

[IpocTrie u
COCTaBHBIE
yCIIOBUS

PasBeTBnstiromuics
anroputM, OJI0K-
CcXeMa BETBJIEHU.
Jlornueckune
OIIePaTOPHI,
COCTaBHEIC YCIIOBHL.

VYca0BHBIN oneparop.

Ananumuueckas.
MIOUCK OTBETOB Ha
BOTIPOCHI  YUHUTEI,
CaMOCTOSATEIbHBIN
MOVCK MH(pOopMAaImm
npu peleHnH
MTOCTaBJICHHBIX
3aad.
Kommynuxayuonna
R pabora B
KoMaHgax ¥ (WiIn)
WHIIUBHYaJIBHO.
Ilpakmuueckas:
OTBETHI Ha BOIPOCHI,
pemeHne
IpeJuIaraeMbIxX
3aJJaHUl Ha S3BIKE




POrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aII0OJIHEHHE JINCTa
pedexcuu

3.10

AnropurMuye
ckast
KOHCTPYKLUS
«IIOBTOPEHHUEY

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

Omneparop while B
Python, cunrakcuc
omneparopa while.

Ananumuueckasi:
MOUCK OTBETOB Ha
BOIPOCHI  y4YHTEIs,
CaMOCTOSITENBHBIN
MOUCK WH(pOpMannH
npu pereHnu
MOCTABJIEHHBIX
3amad.
Kommynurxayuonna
A pabota B
KOMaHJaX W (WJIn)
WHIVBHIYaJIBHO.
Ipakmuueckas:
OTBETHI Ha BOTIPOCHI,
pelieHue
npeIaraeMbix
3alaHuil Ha A3BIKE
MPOrpaMMUPOBAHUS
Python.
Peghnexcusnas:
3allOJIHEHHE  JIHCTa
pedrexcuu

3.11

IIporpammupo
BaHUE LIUKJIOB
C 3aJJaHHbIM
YHUCIIOM
MIOBTOPEHUM

Omnepatop for B
Python, pyHkuuns
range(), CHHTaKCHUC
¢yaxunn range().

Ananumuueckas.
[IOMCK OTBETOB Ha
BOTIPOCHI  YUHUTEJI,
CaMOCTOSITEIbHBIN
MONCK MH(pOopMaImm
npu pelIeHuH
[IOCTaBJIEHHBIX
3a1ad4.




KOMMyHuKaUMOHHa

A pabota B
KOMaHJaX W (WiIH)
WHAABUIYAIBHO.
Ipaxkmuueckas:

OTBETHI Ha BOIIPOCHI,
perieHue

npeuIaraeMbpIx
3aJaHUi Ha S3bIKE
MPOrpaMMUPOBAHUS
Python.
Pegrexcusnas:
3aIl0OJIHEHHE JIUCTa
peduiekcuu

3.12 Ipoexr Hukmmaeckmii Ananumuyueckas:
«Pasnynere ANTOPHUTM, AITOPUTM | MOUCK penreHus
BapHaHTHI while, anroputwm for, | mocraBieHHO
NPOrPaMMHUpPO | TpaBuIIa 3aIHCH 3a/1a49H.

BaHMs LUKJINYECKUX Kommynuxayuonna

IUKJIMYECKOTO | aJrOPUTMOB B a: pabota B

JITOPUTMAY Python. KOMaH/iax # (Win)
WHIUBHYaJIBHO.
Ilpaxmuueckas:
pelieHue
NPOSKTHOW 3aJayH.
Peghnexcusnas:
3aIlOJIHEHHME JIUCTa
pedurekcuu.

3.13 ITpoekt Tune! 1aHHBIX, Ananumuyeckasa: B
«Hauana HIepeMeHHEIE, nporecce
nporpamMmupo | GpyHKIMH, CHCTeMaTH3alUuH
BaHMs» MaTeMaTH4ecKH1e 1 3HAHHH.

JIOTHYECKHUe Kommynuxayuonna
OIIePaTOPHI, BUBI a: mpu pabore B
JITOPUTMOB, KOMaH/1aX.

YCIIOBHBIH oriepaTop,




omneparop for, Ipakmuueckas: B

omeparop while. pabote o
CO3IaHHIO
BU3YaJbHOW KapThl
3HaHUI.
Peghnexcusnas:
3aII0OJIHEHHE JINCTa
pedexcuu

Pa3nes 1. BBenenune B HCKYCCTBEHHbIN MHTEJJIEKT
(1)

VYuamuecss JOJDKHBI 3HaTh IOHATHE HWH(POpPMALUY,
pasinyre MeXy HOHATUAMU «HH(OPMALHS», «TaHHBIEY.
VYyamuecs 10KHbI yMETh:
® TIPUBOJUTH MPUMEPHI HH(OPMAIIMOHHBIX IPOLIECCOB B
npUpo/e, o0IIecTBE, TEXHUYECKUX CUCTEMAX;
® CTPYKTYpUpPOBaTh MH(OpPMAIHIO, BBIAEISATH OCHOBHBIE
MOHSTHS U B3aUMOCBSI3M MEXAY HUMHU.
Paznen 2. AHaam3 JaHHBIX B 3JEKTPOHHBIX
Tabaumax (8 4.)
VYyamuecs 10JKHBI 3HaTh:
® BO3MOXXHOCTH 3JIEKTPOHHBIX TaOJUIl JJIs XpaHEHUs,
aHaJIM3a U Mpe/ICTaBICHUs JaHHBIX;

Yuyamuecs J0IKHBI YMCTh:



® BBOANWTH U PENAKTUPOBATH JaHHBIE B DJIEKTPOHHBIX
Ta0IMIIAX

® BLINOJHATH BBIYHUCICHUS C TOMOIIBIO SJIEKTPOHHBIX
TaONUI; MPEACTABIATh JaHHBIE B BUJIE JUATPAMM U
rpaguKoB.
Pa3pnen 3. OcHoBbl nporpammupoBanus Ha Python

(12 4.)

VYuyaiuecs A0JKHbBI 3HATh:

® TIOHATHUS «AINTOPUTMY», «HUCIOJHUTENbY», «CHCTEMa
KOMAaH/I UCTIOJIHUTEIS;

® OCHOBHBIC AITOPUTMHUYECKUE CTPYKTYpBHI:
CJIeIOBaHKE, BETBJICHHE, IIUKJT;

® pealn3allio OCHOBHBIX AITOPUTMHUYECKUX CTPYKTYp B
BBIOpAaHHOM $I3BIKE ITPOTPAMMHUPOBAHHUS.
VYyamuecs 10KHbI yMETh:

® COCTaBJISITh AITOPUTMBI JIJIS PEIICHUs TPOCTHIX 3a/1a4
B CIIOBECHOHU (popMe, Ha aNTOPUTMHUUYECKOM SI3BbIKE U Ha
BBIOpAaHHOM $SI3BIKE MTPOTPAMMHUPOBAHUS;

® BBINOJHATH TPACCHPOBKY aTOPUTMA;

® [IPOTPaMMHUPOBATH HECJIOKHBIS JUHEHHBIE,
Pa3BETBIISIONIMECS W ILUKIMYECKUE aIrOpPUTMbl Ha

BBIOPAHHOM $SI3bIKE MPOTrPAMMHUPOBAHUS.



Coaep:xanue Kypca

B osrom pasgmene  cOmEpKUTCS — TEMaTHYECKOe
IUIAHUPOBAaHWE M TMEPEYCHb IUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHS MTPOTPaMMBI (HTOTOB U3YUEHHSI OT/ICTBHBIX TEM).

Ha ycMmoTpenuwe yuuTenss KOJIMYECTBO  4YacoB,
OTBCACHHBIX Ha OCBOCHHUC OTACJIBHBIX TEM H IIPOBCACHHC
MPOCKTHBIX 3aHSATHI, MOXKET OBITh YBEIIMYCHO B 3aBUCIMOCTH
OT BO3MOXXHOCTEH U HHTEPECOB 00YUYaIOIIHXCSI.

Paznuune 6a30BOro ypoBHSI OT YINIYOJIEHHOTO Kypca
MMPOsABIACTCA B CTCIICHU FJIy6I/IHI)I U KadeCTBa OCBOCHUA
TEOPETUYECKOT0 MaTephalia U TOJYYCHHBIX MPAKTUYCCKUX

HaBBIKOB.



TemaTH4yeckoe IJIAHHPOBAHUE

Taoauna 5

MuHuUMAaJIbHBbI BADHAHT Y4eOHOI0 MJIaHA

Ne Tema KoianuecTBo
4acoB
BBenenne B MCKYyCCTBEHHbBII HHTEJIEKT

1 | BBeaeHue B HCKYCCTBEHHBIM 1
AHTEIIEKT
Hroro no pazneny 1

AHAJN3 JaHHBIX B AJIEKTPOHHBIX TA0IMIAX

2 | Hayka o maHHBIX. BoJibie TaHHBbIC 1

3 | OnucarenpHas CTaTUCTHKA. 1
TabnuuHbIe JaHHBIE

4 | O6paboTKa TaHHBIX CPEJCTBAMU 1
ANEKTPOHHON TaOIHUIIBI

5 | OGpabotka nanHbIX. [lepBUuHbBIi 1
aHaJIN3

6 | Busyanuzamus 1aHHBIX 1

7 CraTHUCTHUECKUI aHAIN3 TAaHHBIX. 1

Koppensunonssiii ananus




8 | CrarucTuueckuii aHaIn3 TaHHBIX. 1
JIMHENHBIN perpeCCUOHHBIN aHAIU3

9 [TpoekT «CTaTuCTUYECKU METOT 1
aHaJIM3a JaHHBIX)»
HToro no pazneny 8

OcHoBbl nporpammuposanus Ha Python

10 | AITOpUTMBI U UCTIOJTHUTEIIH. 1
Crioco0pl 3anucu alnropuTMoB

11 | OOume cBeneHus O A3bIKE 1
nporpammupoBanus Python

12 | Opranusanus BBO/a ¥ BBIBOJIA 1
JAHHBIX

13 | Anropur™Muyeckast KOHCTPYKIHS 1
«CJIEI0BaHUE

14 | [IporpaMmmupoBaHuE TUHEHHBIX 1
AJITOPUTMOB

15 | AnroputmMuueckas KOHCTPYKLUS 1
«BETBJICHUE)

16 | [NomHas popma BeTBIICHUS 1




17 | IIporpammupoBaHue 1
Pa3BETBISIONINXCS AITOPUTMOB.
VYcnoBHBIM oneparop

18 | [IpocThie U COCTaBHBIC YCIOBHS 1

19 | AnroputmMuyecKast KOHCTPYKIHS 1
«1oBTOpeHue». [IporpammupoBanue
LIUKJIOB C 3a/IaHHBIM YCJIOBUEM
IIPOAOIKEHUS PabOThI

20 | [IporpaMMupoBaHue ITUKIIOB C 1
3aJJaHHBIM YUCIIOM ITOBTOPEHUHN

21 | IIpoekT «Pa3nmuyHbic BApHAHTHI 1
IPOTPaMMHUPOBAHUS IIUKIUIECKOTO
aNITOpUTMa»

22 | IIpoekt «Hauana 1
nporpamMmmupoBaHus Ha Python»

Hroro no pasneny 13
UTOrO 21

Oprann3annoHHO-NeIArornYecKne ycJI0BHusi
peaju3anuu Kypca

I[J'IH pcam3ann Kypca Ha OCHOBC IIPOIpaMMbI HCO6XOI[I/IMO

HAJIMYUC CIICAYIOIINX KOMIIOHCHTOB:



KOMIIbIOTEPHOE pabouee MECTO yUUTes,
noakiarouenHoe K cetu Murepuer (Wi-Fi wim mo
Kabeno),

NPOCKIIMOHHOE O000pYy/IOBaHWE WM HMHTEPAKTUBHAS
JIOCKa C BO3MOKHOCTBIO JIEMOHCTPALIUU IPE3EHTALNH;
KOMIIBIOTEPHl WM HOYTOYKH, PpAacHOJOXEHHBIE B
KOMITBIOTEPHOM KJIacce, T KX bl YIeHUK padoTaeT
C YCTPOMCTBOM JIMOO MHAMBHUAYAJIbHO, TMOO B Iapax;
KOMIIBIOTEPBl WJIM HOYTOYKM KakK ydJaluxcs, Tak U
YUUTENs AOJDKHBI OBbITh Ha ONEPAL[MOHHBIX CHCTEMAax
Windows/MacOS;

TUIIOBOE MPOTPAMMHOE OOECleYeHne, MPUMEHSIEMOe
0011e00pa30BaTeIbHBIMA  OPTaHU3ALUSAMH, BKIIOYast
IporpaMMy Jjsi paboThl ¢ ANEKTPOHHBIMU TaOIUIIaMU
MS Excel;

MHTETrpupoBaHHas cpea pazpadbotku (IDE) mis s3b1ka
nporpamMupoBanus Python;

Jupyter Notebooks — cpena paspaboTku, s 3amycka
daiinoB u3 marepuanoB YMK ¢ kommbroTepa uim u3

00J1aYHOTO XpaHUJIUIIIA.



Texuunueckue TpedoBanus k IO

K unm HOyTOYK Ha 6aze OC Windows, MacOS

CucrteMHBIC TPeOOBAHUS

Windows

Cucremnsie TpeboBauus MacOS

OnepannoHHas cucteMa
Windows 7 unu Bbiie
[Mpoueccop Intel® Core Duo
WJIA aHAJIOTUYHBIA ¢ 4acTOTOU
1,5 I'Tu unu BeIIIe

2/4 T'b onepaTuBHON MamsTH
JUTSL CUCTEM TI0]T yTIPAaBIICHIEM
32/64-6urHoit Windows

OnepanoHHas cucteMa
MacOS X 10.10 wnu Bbite
[Mpoueccop Intel® Core Duo
WJIM aHAJOTUYHBIA C YaCTOTOU
1,5 I'Tu unu BeIIIe

1,5 T'b onepaTuBHOI mamATH -
Iponeccop Intel® Core Duo
WJTW aHAJIOTUYHBIA ¢ YaCTOTOM
1,5 I'T'11 mitm BEIIIIE

1,5 I'b onepatuBHO#l maMsTu

e Paspemenue skpana 1024x768 wim 6onbIie

e Hannune MHTEpHET-COCTUHEHUS
e Heo6xoamMo HCIob30BaTh aKTyalnbHbIE BEPCUU OHOTO M3

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

DopMbI aTTECTALUH

Bce paznensl npeanonaratoT BBIIOJIHEHHE U 3AIUTY
npoekToB. [IpoekThl MO CBOEH AMAAKTHYECKOW CYIIHOCTH
HaleJaeHbl Ha (JOPMHUPOBAHUE CITOCOOHOCTEH, TTO3BOJISIONINX
3¢ (HEeKTUBHO HCTBOBAThH B pEeAbHON )KM3HEHHON CUTYaI[HH.
O6nagass wWMH, ydamiuecs

MOTYT aJallTUPOBATHBCA K



M3MEHSAIOIIUMCS YCIIOBUSM, OPUEHTUPOBATHCS B
pa3sHOOOpa3HbIX CUTYalUAX, pad0TaTh B KOMaH/E.

[lpu  paGore  Hag  TPOSKTOM  MOSIBIISETCS
UCKJTIOUUTENbHAsE BO3MOYKHOCTh (DOPMUPOBAHUS y yUaAIIUXCS
KOMIIETEHTHOCTH  paspelieHuss  npodieM  (IIOCKOJIbKY
00s13aTeNIbHBIM YCJIOBUEM peallM3alliid MEeToJa IMPOEKTOB B
IIKOJIE SBJISICTCS PEIICHUE YJalIuMCsi COOCTBEHHBIX MPOOIeM
CpeACTBaMH TPOEKTa), a TakKXKe OCBOCHHE CII0COOOB
JEATEIIBHOCTH,  COCTAaBJIAIOIIMX ~ KOMMYHHUKaTHBHYHO H
UH(POPMALIMOHHYIO KOMIETEHTHOCTH.

Kaxxp1i1 pOEKT mpearosiaraeT NOJIy4eHUE KaKoro-
mmbo  mpoaykra. B mpennmaraeMbelx — IpoeKTax — 3TO
IIPOrPaMMHBIN IPOAYKT, PEIIAOIINI Ty WIX UHYIO 3a1a4dy. Ha
BBINIOJIHEHHE TPOEKTa Mpeularaercsi 06a30Boe€ KOJIUYECTBO
4acoB, OJHAKO IO YCMOTPEHHUIO YYMTENs, a Takke B
3aBUCUMOCTM OT YMEHHMH M HMHTEpeca YYEHUKOB K TeMe
KOJINYECTBO 4YaCOB MOXET ObITh yBenuueHo. KoHKpeTHble
PEKOMEHIAllMK JAaHbl B MaTepHallax MPOEKTHBIX 3aHATHI.

Ha  06a3oBoM  ypoBHE  TMpOEKTHbIE  3aHATHUSA
npeiaratloTcs Ha TeMbl «CTaTUCTUYECKHMH METOJ aHaau3a
JaHHBIX», «Pa3nuuHble BapuaHTBl [POrPAMMMPOBAHUS

OUKINYCCKOr'0O aJIroOpuT™Ma, «Hauana ImporpaMMHUpOBaHUd Ha



Python», oHM SBISIOTCA MEXIPEAMETHBIMH, B OTJIMYUE OT
MOHOINPOEKTOB, YAaCTUYHO BBIIOJHIKOTCA BO BHEYPOUYHOE
BpEMsSI U I0JI PYKOBOJACTBOM HECKOJBKHMX CIELMAIUCTOB B
pa3NIMYHBIX 00acTAX 3HaHH. Takue IpoeKTh TPEOYIOT OYeHb
KBaJIM(DULIPOBAHHOMN KOOPAUHALIMHI co CTOPOHBI
CHEIMAICTOB U CHaKEHHOM pPabOThl MHOTHUX TBOPYECKHX
rpymnn.  MexnpeaMeTHble TMPOEKTHl MOTYT OBITh  Kak
HEOOJIbIINMY, 3aTParuBalOUIMMH JBa-TPU IpeaMeTa, Tak U
HallpaBJICHHbBIMU Ha pELIEHUWE JIOCTATOYHO  CIIOKHBIX
npo0iieM, TpeOYIOIINX CoAepKATeIbHOM HHTETrPAallud MHOTUX

o0JacTer 3HAHUS.
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