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IHosicHuTeIbHAA 3aICKA

[Mporpamma kpyxkka «VICKyCCTBEHHBI WHTEIUICKT)» TMpeaHa3HA4YeHa [UIsi OOydeHUs
OCHOBaM HCKYCCTBEHHOI'O HHTEIUIEKTa M OPUEHTHUPOBAHA HAa AaHAJIU3 JAHHBIX, BBEICHHUE B
MammHHOe oOyueHue Ha 0a30BOM W YriyOJICHHOM YpOBHE. 3a TOCIEAHHE JECATHIICTUS BO
MHOTHX OOJIaCTSIX HAayKH W HMHIYCTPUU CTalIM HAaKaIUIUBaTbhCS OOJbIINE OOBEMBI JaHHBIX, a
TaK)K€ CTaJId Pa3BUBAThCA METOJbl MALIMHHOIO OOyuYeHUs, MO3BOJIAIOLIME M3BJIEKaTh U3 ITHUX
JAHHBIX 3HAHUSI U SKOHOMHUYECKYIO MOJIb3Y.

Jlyiss 6230BOTO YPOBHS MPOrPaMMOM IPEIYCMOTPEH MPOICACBTUICCKHIA pa3/ie)l aHaIn3a
JAHHBIX B 3JIEKTPOHHBIX Tabauuax. EMuHBIM cofepixaHUeM KypcoB 0a30BOro M YriyOJIeHHOTO
YPOBHEH SBISIOTCS OCHOBBI NporpamMmupoBanus Ha Python, amanu3 manubsix Ha Python. s
YIIIYyOJNIEHHOTO YPOBHSI MPOTPaMMOW TPEAYCMOTPEHO BBEACHHWE B MAIIMHHOE OOydeHHe Ha
Python. OcHoBomomnararoreii TemMoil sIBIsieTCS BBEACHHE B IMporpamMmmupoBanue Ha Python.
CdhopmupoBaHHble y ydaluxcsd 3HaHUS M yMEHHUS B oOjacTu nporpamMMmupoBaHusi Ha Python
OyayT B JaJIbHEHIIEM HCIOJIb30BAaHbl MPU M3YYEHUU aHAJIN3a JaHHBIX HA CTYIIEHH OCHOBHOTO
oOuiero oOpa3oBaHUsl W MAIIMHHOTO OOY4YEeHMsI HA CTYNEHU CpeAHEro oOuiero oopazoBaHUS.
Data Science — ojHa M3 caMbIX MPOTPECCHBHBIX 00NAacTell B MPOrpaMMHPOBAHUM CETrOJHSI, a
Python — camblii mONyNMsipHBIA W PACHPOCTPAHCHHBINH S3BIK, HCIOJIB3YEeMbIH IS aHaln3a
naHHbIX. He yauBHUTENbHO, YTO J1B€ 3TH 00JIACTH 3HAHUN AKTUBHO M3Y4arOTCs M MPUMEHSIOTCS
CHelHaluCTaMi JJsl TOCTPOEHUs NPEIUKTUBHBIX Mojeiel, Bu3yalu3aluuu U paboThl C
naHHBIMU. Kypc MO3BOJUT ydaniumcsi OCBOUTh OCHOBHBIE HHCTPYMEHTBI PaOOTHI M MPUCTYIHUTh
K MMOCTPOEHHIO MOJeNiell U paboTe ¢ JaHHBIMU. B Xo/1e ocBoeHUs yueOHOro Marepuaina Kypca y
yyaiuxcs (popMUpYETCsl YCTONYMBBIA MHTEpPEC K M3YUYEHHUIO JTAHHOM TeMbl M 3aKiaJbIBaeTcs
06aza I NPOJOJDKEHUS H3Y4YEeHHS METOJ0B MAIIMHHOIO OOydeHHUs Ha CTYNEHH CpEIHEro
o01ero oOpa3oBaHUsI.

IIporpamma pa3zpaGoTaHa B COOTBETCTBHM C OJHUM U3 AUJAKTHUYECKUX MPUHLUIOB —
IPUHLUIOM IpeeMCTBeHHOCTH. ConepskaHue IpOrpaMMbl HAXOJUTCS B TECHOM CBSI3U C
MaTepualioM [yl HadajabHOro 00Iero oOpa3oBaHMs, a TAaKXKe SABISETCS HEOOXOIUMBIM IS
MOCIIEAYIOIEr0 U3y4YEeHUsI Ha CTYNEHHM CpeJHero ooOuiero oOpa3oBaHUs. DTO — JIMHMA S3bIKa
nporpammupoBanus Python, ocBoeHne KOTOporo HauYMHAETCS B OCHOBHOM HIKOJIE, M CKBO3HAs
JIMHMS MAIIMHHOTO 00Yy4€eHHsI, OCBOEHHE KOTOPOr0 HAYMHAETCS Ha MPOIEAEBTUYECKOM YPOBHE B
HA4YaJIbHOM ¥ OCHOBHOM IIKOJIE U IPOJOJDKAETCS Aajee B CPEAHEN LIKOJIE.

K 3aBepumieHnto oOydeHus Mo nporpamme ydamiuecs AOJDKHBI IOHUMAaTh aKTyalbHOCTb
aHalIM3a JIaHHBIX, €r0 OCHOBHBIE 00JACTH NPUMEHEHUS M MeToAbl peanusanuu. IIporpamma
IpearojaraeT, yTo y ydammxcs 0yaer copMHUpOBaHO LEIOCTHOE IpeAcTaBiIeHne 00 aHaIu3e
JAHHBIX, peanu3alii METOJ0B aHaJIN3a JaHHbIX Ha si3bike Python, ero cepax npumenenus.

JlaHHBIN Kypc onupaercs Ha (yHIaMeHTalbHbIE TUAAKTUYECKUE NMPUHLIUIIBI, TaKUe Kak
IIPAKTUKO-OPUEHTUPOBAHHOCTb, HAYYHOCTb M JOCTYIHOCTB, LIEJIOCTHOCTh U HEMNPEPBIBHOCTD, a
TaKK€ MHHOBALIMOHHbIE METOJbl MPOOJIEMHO-Pa3BUBAIOLIETO M CMELIAHHOTO OO0yuYeHwUs,
IIPOrPAMMHO-TIPOEKTHOIO M HMCCIIEJOBATEIbCKOrO IOAXO0JOB. B KOHLE KaXKIOro ypoka
IIPUCYTCTBYIOT BOIPOCHI M 33JaHHsI, MHOTME U3 KOTOPBIX OPUEHTUPOBAHBI HA KOJUIEKTHBHOE
oOcyxieHue, TUCKYCCUU, BBIPAOOTKY KOJUIEKTUBHOTO MHEHHMSL.

Oco6oe MecTo B peanu3aluu NporpaMmbl OTBOJMTCS BUJICOJIEKIMAM, OHJIAH-pecypcam,
TpeHaxepaM. Bee 310 coznaer He0OXOaUMBbIe YCIOBUS ISl (GOPMUPOBAHUS CAMOCTOSTEILHOCTH
B IUJJAHUPOBAaHUM Y4eOHOH JeATeNbHOCTH, B OpraHM3allid Y4eOHOI'o COTPYAHUYECTBA, B
pacripesielieHUl poJield MpH pelleHuH y4eOHbIX 3a7ad U npobieM. HeoThemiiemol yacTbio
MIPOrpaMMBI SIBJISI€TCSI TPOEKTHAs! 1€ TENbHOCTh 00YYarOIUXCsl.

N3yueHne pa3nuyHbIX acClEKTOB aHAJIU3a JAHHBIX MO3BOJIUT C(OPMHUPOBAThH Y YUAIIUXCS
CMOCOOHOCTh K AaHAJUTUYECKOH M TPOTHOCTHYECKON JesTenbHOCTH. IloMck OTBeTOB Ha
npoOJieMHbIE  BOMPOCHI,  pEHIEHHE  MPOOJIEMHBIX W MCCIEJOBATENbCKUX  3aJaHMid,
MHTETPUPOBAHHBIX B COJEp)KaHUE, HANPaBICHO Ha (POPMUPOBAHHME Yy YYALIUXCS LEIOCTHOTO
CHCTEMHOT'O MBIIIUIEHUS, KOTOPOE MO3BOJIUT UM OLICHUTh C(OPMHUPOBAHHBIA KPYTr MOCTOSHHBIX



MHTEPECOB M OCYLIECTBUTH OCO3HAHHBIA BBHIOOD JanbHEHIIEH 00pa3oBaTeIbHON TPAaeKTOPUHU U
po(hecCHOHATBFHOTO CaMOOTIPEICIICHUSI.

Heas u 3agaum Kypca. ['maBHas menb Kypca — JaTh ydamumcst 6a30Boe MpecTaBIeHNUe
00 aHamM3e MaHHBIX W pealu3allid OCHOBHBIX METOJIOB AaHajdM3a MAHHBIX M MAIIMHHOTO
oOyueHust (st yriiyOJeHHOTO YpOBHS) Ha s3blke Python, mo3HakOMUTH ¢ TEpMUHOJOTHUEH
HMCKYCCTBEHHOI'O MHTEJUIEKTA U HAy4UTh IPHUMEHATh HEKOTOPBIE U3 €r0 METOJOB JJI PEUICHUs
MIPAaKTUYECKUX 3a]a4.

Mecro kypca «VCKycCTBEHHBI HHTEIJIEKT» B Y4eOHOM IUIaHe. 3aHATHUSL KpYyXKKa
«HMcKyccTBEHHBIN UHTEIEKT» MPOBOAATCA | pa3 B He/eNo, IporpaMmma paccuntaHa Ha 34 yaca.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUS U PeaIu3alii NPOrpaMMsbl

CopnepxaHue @porpaMMbl HOCHUT MEXKIUCIUIUIMHAPHBIN xapakrep. EcTecTBeHHBIM
00pa3oM BBITTIIIUT €r0 BO3MOXKHAsg HHTErpanus ¢ JUCHMILUIMHAMM IpEeJIMETHON obiacTtu
«MartemaTka ¥ uH(popmaTuka». Pa3BuTue JIOTMYECKOro M aJrOPUTMHYECKOTO MBIIUICHNUS,
OCYILIECTBISIEMOE Ha YpOKax IO HJTUM JUCHMIUIMHAM, CIYXUT 3a7ade (OpMUPOBaHUS
HE0OX0IMMOM OCHOBBI, Ha KOTOPOH B JaJibHENIIEM Oy/AeT OCYLIECTBIIEH MEepexo] K MAITUHHOMY
00y4EeHHIO HA CTYIIEHHU CPETHEro 00IIero 00pa3oBaHus.

Uepes uCnosib30BaHUE PA3IMYHBIX JAaTACETOB M aHAIM3 JAaHHBIX CUHTE3UPYIOTCS 3HAHMS
Y yMEHUS y4yalluxcs, IoJydeHHbIe MU Ha ypoKkax reorpaduu, Gusuku, ONOJIOTHH U APYTHUX.

Heorpemnemoil 4YacTpl0 IIporpamMmsbl SBJIAETCA pealn3alus MPOEKTHOIO METOAA
o0yuenus. [IporpaMMoii mpeaycMOTPEHO BBHITIOJIHEHUE TaKWUX MPOEKTOB Kak «CTaTUCTUYECKUU
METOJl aHalW3a JaHHbBIX», «Pa3nuuHble BapWMaHTBl MPOTPAMMHUPOBAHUS LUKINYECKOTO
anroputMmay, «Hadama mporpammupoBanus Ha Pythony». IlpoekTsl mo cBoed AMTaKTHYECKOI
CYLUIHOCTH HaleleHbl Ha (OpMUPOBaHHE CHOCOOHOCTEH, MO3BOMSIOMUX 3D HEKTUBHO
NEHUCTBOBaTh B PpEAbHOM JKW3HEHHOW cuTyanmuu. OOnagas WMH, ydaliuecs MOTYT
a/IalITUPOBATHCSI K U3MEHSIOIIMMCS YCIOBHSIM, OPUEHTHUPOBATHCS B PA3HOOOPA3HBIX CUTYaAIUSX,
paboTath B KOMaH/IE.

[Ipu pabore Hax MPOEKTOM MOSBISETCS MCKIIOUUTENbHAsS BO3MOKHOCTh (POPMHUPOBAHUS
y ydalmxcs KOMIETEHTHOCTH pa3pelieHus MmpobiieM (MOCKOIbKY 00s3aTelIbHBbIM YCIOBHEM
peaiv3ali MEeToJa MPOEKTOB B LIKOJIE SBIISETCS PEIlIeHHE yJalllMMCsl COOCTBEHHBIX MpoOiieM
CpeICTBAaMHU IPOEKTa), a TakKe OCBOCHHE CIOCOO0B JAESITEIbHOCTH, COCTABIISIFOIINX
KOMMYHHUKATHUBHYIO U HH()OPMALIMOHHYIO KOMIIETEHTHOCTH.

Ili1anupyemMble pe3y/ibTaThbl OCBOCHUSA Y4eOHOI0 Kypca

®I'OC ycranaBmuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00YJarOIUMHUCS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl CpelHEro o0Iero oO0pa3oBaHMs: JHUYHOCTHBIM pe3yabTaTaM
(Tabnuma 1); MmeTanpeAMETHBIM pe3yibTataM (Tabiuia 2); mpeAMETHBIM pe3ylbTaTaM (Tabnuna
3).
Taoauna 1
JInyHOCTHBIE Pe3yabTAThl

TpedoBanune ®I'OC Yem pocruraercs




JIMyHOCTHBIE pe3yJIbTaTHI,
o0eclieunBarONUe aJanTalnilo O0YydaroIlerocs: K

U3MEHSIOIMMCS  YCJIOBUSIM ~ COLUMAJIbHOM H
IIPUPOTHOM CPEIBI:
YMEHHE pacro3HaBaTh KOHKpETHBIE

MIPUMEPHL MOHATUSA MO XapaKTEPHBIM IIPU3HAKaM,
BBITIOJIHATD oncpanrun B COOTBCTCTBHUH C
ONIIPENEICHUEM M IPOCTEUIIMMU CBOMCTBAMHU
MOHATHUS, KOHKPETU3UPOBATh IIOHATUE IPUMEPAMU,
HUCIIOJIB30BaTh TIOHSATHE W €ro CBOMCTBA npu
peuIeHny 3a/1a4, a TaKKe ONIEpUpOBaTh TEPMUHAMU

Paznensl

«BBenenue B HWCKYCCTBEHHBII
UHTEIJIEKT,

«OCHOBBI TIPOrPpaMMHUpPOBAaHUS Ha
Python»,

«AHanu3 JAaHHBIX B AJIEKTPOHHBIX
TabIuuax» (MUHUMAIIBbHBII BAPUAHT
y4eOHOro IJI1aHa),

«Ananu3  gaHHBIX  Ha  Pythony,

«BBenenue B MamuMHHOE OOy4YeHHWE Ha

U TpeACTaBiIeHUsSIMH B obOnactu KoHuernuuu | Pythony» (yrmyOneHHBIN BapuaHT y4eOHOTO
YCTOMYUBOTO pa3BUTHS IUIaHa)
[lenHOCTH Hay4YHOTO MO3HAHUS:
Paznenst «AHanu3  JaHHBIX B
OBJIaJICHUE OCHOBHBIMHU HaBBIKaMU

UCCIIEJOBATENLCKON JIESITeNbHOCTH, YCTAaHOBKA Ha
OCMBICTICHHE OTIbITa, HAONIOICHHUN, TMOCTYIKOB H
CTPEMIICHHUEC COBCPIICHCTBOBATDH ITYTU TOCTHUIKCHUA
HHAUBUAYAJIBHOT'O n KOJIJIEKTUBHOI'O
Onaromnosyyust

ANIEKTPOHHBIX TabMUUax» (MUHUMAJIbHBIN
BapHaHT yueOHOTO IJIaHa),

«Anamm3 gaHHBIX Ha Pythony,
«BBeneHne B MamMHHOE OOyYeHHE Ha
Python» (yriyOneHHBbIH BapUaAHT
y4eOHOTO IJ1aHa)

Tao6auua 2

MeTanpeaMeTHbIe pe3yJabTaThl

TpeooBanue ®I'OC

Yem gocTuraercs

VYMmenune CaMOCTOSTEIBHO
TUIAHUPOBATh MYTH JOCTHXKCHHUS IICITH,
B TOM 4YHCIIe aJbTepHATHBHBIC,
OCO3HAHHO BBIOUpATh Hauboee
3¢ dexTuBHBIE  CHOCOOBI  pEHICHUS
y4eOHBIX M TO3HABATEIbHBIX 3a7a4.

HpOCKTHBIe 3alaHusg

YMmenue OLICHUBATH
INpaBUJIIbHOCTb BBIIIOJIHCHHA yqe6H0171
3aJa4u, COOCTBEHHBIE BO3MOYKHOCTH €€
PCIICHUA.

Paznennl
Ta0IHMIIAX ),
«AHanu3 nanHbIX Ha Python»

«AHann3 JaHHBIX B OJJICKTPOHHBLIX

YMeHue ompenensTh MOHSTHUS,
co3aaBaTh 0000IIEHNUs, YCTAaHABIUBATh

aHaJIOTHH, KJ'IaCCI/I(l)I/II_[I/IPOBaTB,
YCTaHABJIMBATb MPpUYNHHO-
CICICTBCHHBIC CBA3H, CTPOUTH
JJOTHYCCKHUEC pacCyKacHus,
YMO3aKJIHOYCHHUA (I/IHI[y'KTI/IBHBIC,

ACAYKTHBHBIC U 110 aHAJIOT I/II/I) n A€J1aThb
BBIBO/JEI.

Paznensl
TaOIHUIIaX ),

«AHann3 HAaHHBIX B OJICKTPOHHBIX

«AHanu3 naHHbIX Ha Python»




YMeHue co3naBarh, IPUMEHATh
U MpeoOpa3oBbIBATH 3HAKU U CHMBOJIBI,
MOJCIM MW CXCMbl IJId  PCHICHUA
yT-Ie6HBIX U II03HABATCJIbHbBIX 3a1a4.

Paznensl
TabIUIax»,

«AHanu3 HgaHHBIX

«AHanu3 naHabX Ha Python»

@OopMHpPOBaHHE M  pa3BUTHE
Paznenbl «AHanu3 JaHHBIX B AJEKTPOHHBIX
KOMIIETEHTHOCTHU B obsactu TaBIHIAXY
HCIIOJIb30BAHUS HUKT (UKT- ’
KOMIICTCHIIHH). «AHanu3 naHabX Ha Python»
Taboauua 3
IIpenMeTHbIE pe3ybTAThI
TpedoBanue ®I'OC Yem nocruraercsi
®dopmupoBaHue  HMHPOPMALMOHHON U Paznienbl
AITOPUTMHUYECKON  KYJIbTYpbl, (HOPMHUPOBAHUE
Ipe/ICTaBIeHHs o KOMITBIOTEpE KaK «OCHOBBI TIPOTpaMMUPOBAHUS HA
YHUBEPCATHLHOM yCTpOiCTBE obpaGorku | PYthon»
nHpOpMaIuK, pPa3BUTHE OCHOBHBIX HABBIKOB H
b PMAIHH, P «AHanu3 naHHbIX Ha Python»
YMEHUN HCIIOJTH30BAHUS KOMITHIOTEPHBIX
YCTPOWCTB.
dopmMupoBaHHe MpEeICTaBICHUS 00 Pa3sngensl «AHanu3 JOaHHBIX B

OCHOBHBIX M3y4aeMbIX NOHATUSX (MHGOpMaIus,
QJIITOPUTM, MOJIEJIb) U UX CBOWCTBAX.

OJICKTPOHHBIX Ta6n1/1uax»,

«OCHOBBI IIPOTPaMMUPOBAHUS Ha

Python»

«Ananmm3 naHHbIX Ha Pythony,
«BBenenne B MamumHHOE OOydeHHE Ha

Python»

Pa3BuTHe anropuTMHUECKOTO MBILIUICHHUS,
HE00X0IMMOTO JUIs npodeccuoHaIbHOM
NEeSITeNbHOCTH B COBPEMEHHOM  OOIIECTBE;
pa3BUTHE YMEHUH COCTaBUTh U  3alKcaTh
QITOPUTM AN  KOHKPETHOTO  HMCIOJIHUTEJIS;
dbopmupoBanre 3HaHUN 00 aNTOPUTMHYECKUX

KOHCTPYKIUAX, JJOIT'MYCCKUX 3HAYCHHUAX n
orcpanusax; 3HAKOMCTBO C OJHHUM H3 A3BIKOB
IporpaMMHUpOBaAHUA u OCHOBHBIMHU

ANTOPUTMUYECKUMU CTPYKTypaMu — JIMHEWHOM,
YCIIOBHOM U LIUKIUYECKOM.

Pa3nensr  «Anamus
AJICKTPOHHBIX TAOJIUIIAX»,

JaHHBbIX B

«AHamu3 naHHBIX Ha Pythony,
«OCHOBBI MAIIUHHOTO 00YYEHUS»

B DJICKTPOHHBIX




dopmupoBanue yMeHui (hopManuzanuu u Pasnenst «OcHoBel
CTpYKTYpUpOBaHHs  MH(OPMALH, ymenus | POrPAMMHPOBAHIS Ha Pythony,
BBIOMpATh CIOCOO TMpEICTaBICHHUS TaHHBIX B «AHaMM3  JAHHBIX B OJNEKTPOHHBIX
COOTBETCTBUM  C  IIOCTABJIEHHOM  3ajadyeit Tabnuuaxy,
(Tabmumpl, cxembl, rpaduKd, IUArpaMMbl) C «Auams  gammeix ma  Pythony,
HCII0JIb30BAHUEM COOTBETCTBYIOIMX | Bpesienme B MammMHHOE OOydeHHE HA
MIPOTPAaMMHBIX CPEACTB 0OPaOOTKHU JAHHBIX Pythons

@OopMHpOBAaHHE HABBIKOB M  YMEHUU
0€30I1aCHOTO U 1eNIecO00Pa3HOTO MOBEICHHS TIPU
paboTe ¢ KOMIBIOTEPHBIMH IpOrpaMMaMH U B
cetu MHTepHeT, ymeHHsI cOOIIOaThb HOPMBI Pasnen «BBejieHme B

MH(OPMALIMOHHON ATUKU U MpaBa

HCKYCCTBGHHI)II;'I HUHTCIIICKT

Y4eOHO-TeMaTHYECKUH IVIAHMPOBAHHE

HaumenoBanue
TeMBbI

Kpartkoe cogep:xanue

Buabl
aeITeJJbHOCTH

yueOHOMH

Beenenne 8 UM u MO

BBenenue B
MAaIIMHHOE 00y4eHue aHanus,

IIPHU3HAKHU,

HMCKYCCTBEHHBIN
MalIMHHOE 00y4YeHHe

[Iporno3upoBanue,
oOydeHue,

JIaHHBIE,
AITOPHUTM,
HHTEJIIEKT,

Ananumuyeckasi:
MOUCK OTBETOB Ha
BOIIPOCHI YUUTEs,
CaMOCTOSITEIbHBIN  TOUCK
uHpopmaruu npu
pEIIeHWH  TOCTaBJICHHBIX
3ajad.

Kommynuxkayuonna
A:  KOMaHaHas  pabora,
OTBETHl ~ Ha  BOMIPOCHI
YUUTES, UrpoBast
MPaKTHKA.

Ilpaxmuueckast:
yuactue B urpe, pabota c
UTPOBBIM TPEHAXKEPOM.

Peghnexcusnas:
peduiekcus MeToaA0M
TIISATDY

«b

AHaJIU3 TaHHBIX B 3JIEKTPOHHBIX Ta0JIMIax




Hayka o pnaHHBIX.
bosabimue nanaeie

Hayka 0 JAHHBIX,
npodeccun B obnacTu Hayku O
JAHHBIX, JaHHbIC M OOJIbIIKE
JTaHHBIE, METOABl PabOTHl C
JTAHHBIMH

Ananumuyeckasi:
MTOUCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSITEIbHBIA  TTOUCK
uH(popmManuu IpH
pCIICHNH  TOCTABJICHHBIX
3azad.

Kommynuxayuonna
A ydacrtue BO
(bpoHTAIIBHOM
00CYXJCHIUH, OTBETHI Ha
BOIIPOCHI YUUTEIIS.

IIpakmuueckas:
pelieHue  mpejiaraeMbIx
3aJaHni CpeACTBaMU
Excel.

Pecgpnexcusnas:
00CyXIeHIE
KOHTPOJIBHBIX BOIPOCOB U
MOIBEZICHUE UTOTOB

BBITIOJTHEHUS
MPAKTHYECKOTO 3aJaHus

OnucarensHas
CTaTUCTHUKA. TaOIuyHbIE
TaHHBIE

TaOnuuHbIE JaHHEIE,
METOIBI PabOThl C TaOJIMYHBIMU
JaHHBIMH, 0a30BEIE
UHCTPYMCHTBI Ta0JIUYHOTO
nporeccopa Excel, cbop wu
o0oralieHue JaHHbIX

Ananumuueckas:
MOUCK OTBETOB Ha
BOIIPOCHI YUUTENs,
CaMOCTOSITENIbHBIM  ITOUCK
nHpopmarun npu
pEIIeHWH  TOCTaBJICHHBIX
3ajad.

Kommynuxkayuonna
A y4acTHe BO
(bpOoHTATBHOM
00CY)XJIeHUH, OTBEThl Ha
BOIIPOCHI YUUTEIIS.

Ilpaxmuueckast:
pellieHrne  TMpeasiaraéMbIX
3aJaHUH.

Pecgpnexcusnas:
obcyxaeHue
KOHTPOJBHBIX BOMPOCOB U
MOJBECHUE UTOTOB

BBITIOJTHEHU S
MPaKTUYECKOTO 3aaHUS




O6paboTka CTAaTHCTUYECKUE Ananumuyueckast:
TTAHHBIX CpEICTBaMU | TIOKa3aTe, MEphl IEHTPATbHOMU | MOUCK OTBETOB Ha
AJIEKTPOHHON TaOIHIIBI TEH/ICHIIUH, BCTPOCHHBIC | BOTIPOCHI YUUTEIS,

dynxmuu =CUET(), =CYMM(), | camocTosTenbHbIH  TOMCK
=CP3HAUY(), =MAKC(), | undopmanuu IpH
=MUH(), =MOJA(), | pelieHun  MOCTaBJIEHHbIX
=MEJIMAHA() 3aJad4.
Kommynuxayuonna
A y4Jactue BO
(bpoHTAIIBHOM
00CYXJCHIUH, OTBETHI Ha
BOTIPOCHI YUUTEIISI.
IIpakmuueckas:
pelieHre  TmpeaIaraeMbIxX
3aJaHni CpeACTBaMU
Excel.
Pecgpnexcusnas:
00CyXIeHIE
KOHTPOJIBHBIX BOIPOCOB U
MO/IBEJICHNE UTOTOB
BBITIOJTHEHUS
MPaKTUIECKOTO 3a/IaHUS

O6paboTka [TepBuuHbIit aHaIIN3 Ananumuyeckas:
JTAHHBIX. [lepBuuHbIl | JaHHBIX, JTambl  pabOTBl  C | MOUCK OTBETOB Ha
aHaIn3 JTAHHBIMU, BCTPOEHHbIE (PYHKIUU | BOIPOCHI YUUTENs,

=CUETECJIN(), CaMOCTOSITENBHBI  TIOUCK

=CYETECJIUMH(), uHpOpMAIIH npu

=CP3HAYECJIN(), pEIICHUU  TOCTaBJICHHBIX

=CP3HAUYECJIMMH(), 3azad.

=CYMMECIJIN(), Kommynuxayuonna

=CYMMECIJIMMH() A ydacrtue BO
(bpOoHTATBHOM

00CY)XJIeHUH, OTBEThl Ha
BOIIPOCHI YUUTEIIS.

Ilpaxmuueckast:
pellieHrne  TMpeasiaraéMbIX
3alaHui CpeICcTBaMu
Excel.

Pecgpnexcusnas:
obcyxaeHue
KOHTPOJIBHBIX BOIIPOCOB U
MOJBECHUE UTOTOB

BBITIOJTHEHU S
MPaKTUYECKOTO 3aaHUS




Busyanu3amus Buzyanuzanus = gaHHBIX, Ananumuyeckasi:
TTAHHBIX BU3YAJIIbHBI aHAIM3 JAaHHBIX, | TOUCK OTBETOB Ha
rpadukw, JarpamMMBbl, | BOITPOCHI YUUTEIS,
TUCTOTPAMMBI, KOHCTPYKTOP JUIS | CAMOCTOSITEIIbHBIM  MTOMCK
paboTel ¢ aWarpaMMaMH W WX | HHGOpMAIIUN npu
dbopmarupoBaHue pCIICHNH  TOCTABJICHHBIX
3ajad.
Kommynuxayuonna
A ydacrtue BO
(bpoHTAIIBHOM
00CYXJCHIUH, OTBETHI Ha
BOIIPOCHI YUUTES.
IIpakmuueckas:
pelieHue  mpejiaraeMbIx
3aJaHni CpeACTBaMU
Excel.
Pecgpnexcusnas:
00CyXIeHUE
KOHTPOJIBHBIX BOIPOCOB U
MOIBEZICHUE UTOTOB
BBITIOJTHEHUS
MPaKTUYECKOTO 3aaHMUS.
Cratuctuueckui CraTucTUYeCKUd aHaIN3 Ananumuueckas:
aHaIn3 JAHHBIX. | JAHHBIX, BU3yaJU3allisd JaHHBIX | TOUCK OTBETOB Ha
Koppensuuonnslii ananus | ¢ MOMOIIIbIO JarpaMMbl | BOITPOCHI YUUTENs,
pasbpoca U pacuera | CaMOCTOSTEIbHBIN  TOUCK
koahumenTa Koppensiuy, | uHGopManuu npu
kodpurmeHT KOPPEJSALHNH | PEIICHUH  MTOCTaBIECHHBIX
[Tupcona 3a7ad.
Kommynuxkayuonna
A y4acTHe BO
(bpOoHTATBHOM

00CY)XJIeHUH, OTBEThl Ha
BOIIPOCHI YUUTEIIS.

Ilpaxmuueckast:
pellieHrne  TMpeasiaraéMbIX
3alaHui CpeICcTBaMu
Excel.

Pecgpnexcusnas:
obcyxaeHue
KOHTPOJIBHBIX BOIIPOCOB U
MOJBECHUE UTOTOB

BBITIOJTHEHU S
MPaKTUYECKOTO 3aaHUS




CraTuCTHYECKUI
aHaIu3 JTAHHBIX.
JInnenHblit

perpecCUOHHBIN aHAIN3

MaTeMaTHYECKOM
JIMHEHHOM
3aBUCUMOCTH u ee
MHTEpIpeTanus

IToctpoenue
MOJIETHN
(mapnoit)

Ananumuyeckasi:
MTOUCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSITEIbHBIA  TTOUCK
uH(popmManuu IpH
pCIICHNH  TOCTABJICHHBIX
3azad.

Kommynuxayuonna
A ydacrtue BO
(bpoHTAIIBHOM
00CYXJCHIUH, OTBETHI Ha
BOIIPOCHI YUUTEIIS.

IIpakmuueckas:
pelieHue  mpeiaraeéMbix
3aJaHni CpeACTBaMU
Excel.

Pecgpnexcusnas:
00CyXIeHIE
KOHTPOJIBHBIX BOIPOCOB U
MOIBEZICHUE UTOTOB

BBITIOJTHEHUS
MPAKTHYECKOTO 3aJaHus

[IpoekTt
«CTaTUCTHUECKUIT METON
aHaJan3a JAaHHBIX»

«AHanus
AIIEKTPOHHBIX TAOIUIIAX»

IMoustusa pazaena

JaHHBIX B

Ananumuueckas:
MOUCK OTBETOB Ha
BOIIPOCHI YUUTENs,
CaMOCTOSITENIbHBIM  ITOUCK
nHpopmarun npu
pEIIeHWH  TOCTaBJICHHBIX
3ajad.

Kommynuxkayuonna
A y4acTHe BO
(bpOoHTATBHOM
00CY)XJIeHUH, OTBEThl Ha
BOIIPOCHI YUUTEIIS.

Ilpaxmuueckast:
pellieHrne  TMpeasiaraéMbIX
3alaHui CpeICcTBaMu
Excel.

Pecgpnexcusnas:
obcyxaeHue
KOHTPOJIBHBIX BOIIPOCOB U
MOJBECHUE UTOTOB

BBITIOJTHEHUS
MPaKTUYECKOTO 3aaHUS

OcHoBbI s13b1Ka nporpammuposanusi Python
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AJTOpUTMBI u Ucnonuurens, anroputm. Ananumuueckas:
ucnoHutemn.  CrocoObl CriocoOsr 3aMKCH | TOWCK OTBETOB Ha
3alucHu aIrOPUTMOB aJITOPUTMOB: CJIOBECHBIH, | BOIIPOCHI YUUTEIS,

MOCTPOYHBIH, 0J0K-cXeMa, | CAaMOCTOSITCIIBHBIA  TTOMCK
porpamma. uH(popmManuu IpH
JInnelinby, pELIEHUH  IIOCTaBJICHHBIX
Pa3BETBISAIOLIUICA U | 3agad.
UKINYECKUH aJITOPUTMBI. Kommynuxayuonna
sA: paboTra C UI'POBBIM
TPEHAKEPOM.

IIpakmuueckas:
OTBETHI Ha  BOMPOCHI,
pelieHue  mpejiaraeMbIx
3aJaHni Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS
Python.

Pegpnexcusnas:
3aroJHeHne JucTa
pednexcun

OO6mme cBeeHus O Ucropust si3pika Python, Ananumuueckas:
SI3BIKE MPOTPAMMUPOBAHUS | KOMITUITHPYEMbIE U | IOUCK OTBETOB Ha
Python WHTEPIPETHPYEMBIC SI3BIKH, | BOITPOCHI YUUTETIS,

JOCTOMHCTBA W HENOCTaTKH | CAMOCTOATENBbHBIA TOUCK

Python. uHbOpMaIuu pu
[loHATHE NaHHBIX, THIIBI | PEIIEHUH  IOCTABJICHHBIX

JTAHHBIX: LIEJIble, BEIIECTBEHHBIE | 3a1a4.

U CTPOKOBBIE. Kommynuxayuonna

[lonsiTue  mMEepeMEeHHOM,
pa3HHUIlA MEXIy MEPEeMEHHOW M
KOHCTAHTOM.

5. paboTa B KOMaHIax H
(WJIM) MHIUBUTYATBHO.

llpakxmuueckas:
OTBETHl  HA  BOIPOCHI,
pellieHrne  TMpeasiaraeéMbIX
3aJlaHui Ha A3BIKE
IPOrPaMMHUPOBAHUS
Python.

Pecgpnexcusnas:
3aroJHEeHUe aucTa
pedaexkcun

11




Opranuzanus OyHKIUA print(), Ananumuyeckasi:
BBOJIa U BBIBOJIA TAHHBIX IpaBWja €€  HCIOJb30BaHUS. | IOUCK OTBETOB Ha
OmubKky 1pH  KCHOJB30BAHUU | BOIIPOCHI YUHUTEII,
dynkun print() CaMOCTOSITENIbHBIN  TTOUCK
Tuner panueix: int, float, | uadopmanun npu
str. pCeIICHHNH  NOCTABJICHHBIX
[IpuBeneHne THUIOB ¢ | 3a1ad.
IOMOUIBI0  COOTBETCTBYIOLIUX Kommynuxayuonna
¢byuakmmii  (int(), float(), str()). | 2: pabora B komaHmax u
Oynkuus type(). (MJIM) MHIMBUYANIBHO.
OrnepaTop npucBanBaHUsI. llpakxmuueckas:
[IpaBuna ~ WMEHOBAHUS | OTBETHI  HA  BOTIPOCHI,
NIepEMEHHBIX. pellieHrne  TpeaaraéMbIx
OyHKIUSA input(), | 3ananmii Ha SI3BIKE
OpaBWjla €€  HCHOJb30BaHUS. | IPOrpaMMHUPOBAHUS
HeoOxoaumocts  mpuBeaenwus | Python.
[EJIOYHUCICHHBIX JTaHHBIX K THITY Peghnexcusnas:
int mocJe BBOJA. 3aroJHeHne JucTa
pednexcun
AnroputTMHuYeCKas Tunber nanueix B Python, Ananumuueckas:
KOHCTPYKIIUS apu(METHUECKHEe  OIEepaTopHl, | IIOUCK OTBETOB Ha
«CJIeI0BaHUE» JNeUCTBUSL C  NEPEMEHHBIMU. | BOTIPOCHI YIUTEJIS,
ANropuT™M, BHU[IBl AJTOPUTMOB, | CAMOCTOSITENIBHBIA  TOUCK
0COOCHHOCTH TUHEHHOTOo | mH(pOopMaIun npu
aNropuTMa, OJ0K-cxema. pEIIeHNH  TOCTaBJICHHBIX
brnok-cxema nuHeiHOrO | 3amady.
aIropuTM™ma. Kommynuxayuonna

5. paboTa B KOMaHIax H
(WJIM) MHIUBUTYATBHO.

llpakxmuueckas:
OTBETHl  HA  BOIPOCHI,
pellieHrne  TMpeasiaraeéMbIX
3aJlaHui Ha A3BIKE
IPOrPaMMHUPOBAHUS
Python.

Pecgpnexcusnas:
3aroJHEeHUe aucTa
pedaexkcun
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[IporpammupoBanu biok-cxema nuHEHHOrO Ananumuueckas:
€ IMHEHHBIX aJITOPUTMOB | aJrOpUTMa. MIOUCK OTBETOB Ha
[IporpammupoBanue BOIIPOCHI YUUTEIS,
JIMHEUHBIX AJITOPUTMOB, | CAMOCTOATENIBHBI  TTOUCK
apupMeTHUeCKHe  OmepaTopsl, | nHGopMarH npu
IIEPEMEHHBIE. peLICHNH  TTOCTABIICHHBIX
3ajad.

Kommynuxayuonna
sa: paboTa B KOMaHIax "
(MJIM) MHIUMBUYANIBHO.

IIpakmuueckas:
OTBETHI ~ HAa  BOIPOCHI,
pellieHrne  TpeaaraéMbIx
3aJaHni Ha SI3BIKE
IPOTPaMMHUPOBAHHUS
Python.

Pegpnexcusnas:
3aroJHeHne JucTa
pednexcun

AnroputMuueckas PaszserBistronumiics Ananumuueckasi:
KOHCTPYKIIUS AJIITOPUTM, OJI0K-cXeMa | TOUCK OTBETOB Ha
«BETBJICHUE) BETBJICHUS, oTepaTopsl | BOIIPOCHI YIUTEJIS,

CpaBHEHHSI. CaMOCTOSITEIbHBIN  TOUCK
VYcnosueie onepatopsl if, | uHGpoOpManuK npu
if-else, paBHjIa 3alUCH | PEIICHUH  MMOCTaBJICHHBIX

YCIIOBHBIX OIEPaTOPOB. 3ajad.
Kommynuxayuonna

5. paboTa B KOMaHIax H
(WJIM) MHIUBUTYATBHO.

llpakxmuueckas:
OTBETHl  HA  BOIPOCHI,
pellieHrne  TMpeasiaraeéMbIX
3aJlaHui Ha A3BIKE
IPOrPaMMHUPOBAHUS
Python.

Pecgpnexcusnas:
3aroJHEeHUe aucTa
pedaexkcun
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[Tonnas dbopma

BCTBJICHUA

biiok-cxeMa BeTBIEHUS.

[Tonnsrii YCIIOBHBIN
omeparop, IpaBuia  3alHUCH
IIOJIHOTO YCJIIOBHOI'O OIlepaTopa.

Ananumuyeckasi:
MTOUCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSITEIbHBIA  TTOUCK
uH(popmManuu IpH
pCIICHNH  TOCTABJICHHBIX
3ajad.

Kommynuxayuonna
sa: paboTa B KOMaHIax "
(WJIM) UHIUBUTYATBHO.

IIpakmuueckas:
OTBETBI HA  BOIPOCHI,
pelieHue  mpejiaraeMbIx
3aJaHni Ha SI3BIKE
IPOTPaMMHUPOBAHHUS
Python.

Pegpnexcusnas:
3aroJHeHne JHCTa
pednexcun

[IporpamMmmupoBanu
e Pa3BETBISIOIINXCS
QITOPUTMOB. Y CJIIOBHBI
oneparop

[IporpammupoBanue
JMHEHHBIX AITOPUTMOB,
apumMeTHyecKue - OmepaTopsl,
IIEPEMEHHBIE.

Ananumuueckas:
TTOUCK OTBETOB Ha
BOIIPOCHI YIUTEIIA,
CaMOCTOSITEIbHBIM  ITOUCK
nHpopmarun npu
pEIIeHNH  TOCTaBJICHHBIX
3ajad.

Kommynuxayuonna
5. paboTa B KOMaHIax H
(WJIM) MHIUBUTYATBHO.

llpakxmuueckas:
OTBETHl  HA  BOIPOCHI,
pellieHrne  TMpeasiaraeéMbIX
3aJlaHui Ha A3BIKE
IPOrPaMMHUPOBAHUS
Python

Pecgpnexcusnas:
3aroJHEeHUe aucTa
pedaexkcun
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IIpocTsie u
COCTaBHBIE YCIIOBUS

Pa3BerBagronuiics
QITOPUTM, OJOK-cxema
BETBJIEHUS.

Jlornueckue oneparopsl,

COCTaBHBIC YCJIIOBHUA.

Y ciioBHBIM oneparop.

Ananumuyeckasi:
MTOUCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSITEIbHBIA  TTOUCK
uH(popmManuu IpH
pCIICHNH  TOCTABJICHHBIX
3ajad.

Kommynuxayuonna
sa: paboTa B KOMaHIax "
(MJIM) MHIUMBUYANIBHO.

IIpakmuueckas:
OTBETBI HA  BOIPOCHI,
pellleHrne  TMpeiaraeéMbIX
3aJaHni Ha SI3BIKE
IPOTPaMMHUPOBAHHUS
Python.

Pegpnexcusnas:
3aIl0JTHEHHE JHCTa
pednexcun

Anroput™MHuuecKas Omnepatop while B AHnanumuyeckas.
KOHCTPYKITHS Python, cuHTakcuc omepaTopa | MOHCK OTBETOB Ha
«TTOBTOPEHUEY. while. BOTIPOCHI YIUTEJIS,
[IporpammupoBanue CaMOCTOSITEIbHBIA  TTOWCK
LMKIOB  C  3aJaHHBIM uH(popMauu npu
YCIIOBUEM  MPOJIOJKEHUS pEIIeHNH  TOCTaBJICHHBIX
paboThl 3a;ad.

Kommynuxayuonna

5. paboTa B KOMaHIax H
(WIM) MHIUBUTYAJIBHO.

llpakxmuueckas:
OTBETHl  HA  BOIPOCHI,
pellieHrne  TMpeasiaraeéMbIX
3aJlaHui Ha A3BIKE
IPOrPaMMHUPOBAHUS
Python.

Pecgpnexcusnas:
3aroJHEeHUe aucTa
pedaexkcun
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[IporpammupoBanu
€ LHUKIOB C 3aJaHHBIM
YHUCJIOM IIOBTOPEHUI

byHKIHS
dynkiun range().

Omneparop for B Python,
range(), CHHTaKCHC

Ananumuyeckasi:
MTOUCK OTBETOB Ha
BOIIPOCHI YUUTEIS,
CaMOCTOSITEIbHBIA  TTOUCK
uH(popmManuu IpH
pCIICHNH  TOCTABJICHHBIX
3ajad.

Kommynuxayuonna
sa: paboTa B KOMaHIax "
(MJIM) MHIUMBUYANIBHO.

IIpakmuueckas:
OTBETBI HA  BOIPOCHI,
pelieHne  IpeiaraeMbIX
3aJaHni Ha SI3BIKE
IPOTPaMMHUPOBAHHUS
Python.

Pegpnexcusnas:
3aroJHeHne JmcTa
pednexcun

[IpoekTt [MKIMYeCKUil aaropuTM, Ananumuueckas.
«PaznuynbIC BapuaHThl | anroputM while, anroputm for, | mouck perieHus
MIPOrPaMMUPOBAHUS IpaBWia 3aliCH [HUKIMYECKUX | OCTaBJICHHOM 3a7a4u.
LUKIUYECKOTO anroputMoB B Python. Kommynuxayuonna
ITOPUTMa sA: paboTa B KOMaHAax u

(M) MHIMBUIYABHO.

Ilpaxmuueckast:
perieHue MIPOCKTHOM
3a1ayu. Pecgpnexcusnas:
3aI0JIHCHUE JIUCTA
peduekcun.
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[Ipoekr «Hauama Tumer JAHHBIX,
MIPOTPaMMUPOBAHUS nepeMEHHBIE, GbyHKIHH,
MaTeMaTUYeCKHEe U JIOTUYECKUE
ONepaTophl, BUBI AITOPUTMOB,
YCJIOBHBIA ONEpaTOp, OIEpPaTop
for, oreparop while.

Ananumuueckas: B
MPOIIECCe CHCTEMAaTU3AINN
3HAHUM.

Kommynuxayuonna
5: Ipy paboTe B KOMaH 1ax.

Ilpakxmuueckas: B
paboTe 1O  CO3/IaHUIO

BU3yaJIbHOU KapThl
3HaHUW.  Pegrexcusnas:
3aIr0JIHEHNE aucTa
pednexcun

Pa3nen 1. BBeaenne B HCKYCCTBEHHbIH HHTEJIEKT

annmec;l JOJDKHBI 3HATh TIIOHATHUC I/IH(i)OpMaIII/II/I, pasiiniuue MCEXKAy IMOHATUAMHA

«uHGOpMALUSD», «IaHHBIEY.
VYyamuecs 10IKHBI YMETh:

° MPUBOJUTh TpPUMEPHl  HUHPOPMAIIMOHHBIX
o0LIeCTBe, TEXHUYECKUX CUCTEMAX;
° CTPYKTYpUpPOBaTh HMH(POPMAIUIO, BBIICIATH

B3aMMOCBA3HU MCXKY HUMU.

Paznen 2. AHAJIM3 JaHHBIX B 3JIEKTPOHHBIX Ta0aumax (8 )

Vuamuecs J0KHEBI 3HATh:

° BO3MOKHOCTH  JJICKTPOHHBIX  TaOJIAIl  JIIs
MPEACTABICHUS JaHHBIX;

VYyamuecs 10KHbBI YMETh:

MPOIECCOB B TPUPOJE,

OCHOBHBIC IIOHATUA H

XpaH€HHsA, aHallu3a |

® BBOJUTH U PCHAKTUPOBATH JAHHBIC B 3JICKTPOHHBIX Ta6n1/1uax;

° BBINIOJHATH ~ BBIYUCIIEHUS C  TOMOIIBIO
MIPEJICTaBIATh JaHHBIE B BUJIE IUAarpaMM U TpaduKoB.
Pa3nen 3. OcHoBbI nporpammupoBanus Ha Python
VYyamuecs 101KHbI 3HATh:

OJICKTPOHHBIX Ta6J'H/IH;

° HOHSITUSI «AITOPUTMY, KUCIIOJHUTENbY, «CUCTEMa KOMaH]l UCTIOTHUTEIIS;

° OCHOBHBIE allTOPUTMUYECKUE CTPYKTYPBI: CIeI0BaHUE, BETBICHUE, IIUKIT;

° peanu3alnio OCHOBHBIX aITOPUTMUYECKUX CTPYKTYP B BHIOPAaHHOM SI3BIKE
MIPOrPaMMHUPOBAHHSL.
Vyamuecs 10TKHbI YMETh:

° COCTAaBIISATH AITOPUTMBI [T PEIICHHUs TPOCTHIX 3a/1a4 B CIIOBECHOH (opme,
Ha aITOPUTMHUYECKOM SI3bIKE U Ha BHIOPAHHOM SI3bIKE MPOTPAMMHPOBAHUS;

° BBITIOJHATH TPACCUPOBKY allTOPUTMA,

° IpOorpaMMHUpPOBaTh  HECJOXKHBIE  JIMHEHHBbIE, pa3BETBISIOIIUECS U

IUKINYCCKUC AJITOPUTMBI HAa BBI6paHHOM A3BIKE IIPOTPAMMHUPOBAHUA.

Pa3nen 4. Ananu3 nannbix Ha Python
VYyaiuecs 10KHbI 3HaTh:

® JIOHATHUA «MOICIIbY, ((I/IH(I)OpMaLII/IOHHaSI MOALCIb», «Marc€MaTudCCKas MOIACIIb»,
«IAaHHBIC), «OombIIHe JaHHBIC», «CTATUCTHUKA», KOMUCATCIIbHAA CTaTUCTHUKA,
® JTaIllbl pa3pa60TK1/1 1 UCCIICA0BaHUA KOMHBIOTepHOﬁ MaTeMaTUYECKOH MOJEIIH.
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VYyamuecs 10JKHBI YMETb:

® DPCaJIM30BBIBATH BBIYHCICHHUSA OonucaTeIbHOMN CTaTUCTHUKU,
CTPOUTH U UCCIICAOBATH IPOCTHIC KOMIIbIOTCPHLIC I/IH(bOpMaI_[I/IOHHBIe MOACIIH.

Pa3nen 12. BBenenne B mammuHoe o0yuenue Ha Python
VYyamuecs 10JKHBI 3HATh:

® KJIACCH(HUKAINIO METOIOB MAIIMHHOTO OOyUYCHHUS;
® OCHOBHBIE AITOPUTMbI OOYUEHHUSI C YUUTEIIEM .

VYyamuecs 10KHBI YMETh:

® C03/1aBaTh PErPECCUOHHBIC MOJICIIH;
® BBLINIOJIHATH IMPOTrHO3UPOBAHUC.

TemaTn4eckoe IJIAHUPOBAHHUE

Ne Tema KoimuecTBo
4yacos
BBeenune B MCKYCCTBEHHBIH HHTENIEKT

1 | BBenenue B UCKYCCTBEHHBIN UHTEIUIEKT. POJIb HCKYCCTBEHHOTO 1
WHTEJUICKTa B )KM3HU YEJIOBEKa: ITHKA U PEryIUPOBAHIH
Hroro no pazneny 1

OcHoBbl nporpammuposBanust Ha Python

1 | Anroput™msl u ucrioyiHuTeNUd. CriocoObl 3aMycu anropuTMOB 1

2 | O6mue cBeeHHs O S3BIKE TporpaMMupoBanus Python 1

3 | Opranuzaius BBOJIa U BEIBOJA TaHHBIX 1

4 | AnropuTMuYecKas KOHCTPYKITUS «CJICIOBAHHE) 1

5 | IIporpammupoBaHue JIMHEHHBIX AJITOPUTMOB 1

6 | AnropuTMudeckas KOHCTPYKIIUS «BeTBIeHUEe». [lomHas popma 1
BETBJICHUS

7 | [IporpammupoBaHue pa3BETBISIONINXCS aJITOPUTMOB. Y CIOBHBIN 1
orepaTop

8 | IIpocThie 1 cOCTaBHBIC YCIOBUS 1

9 | AnropurmMuueckas KOHCTPYKIHS «oBTopeHue». [IlporpammupoBanue 1
LUKJIOB C 33/IaHHBIM YCIIOBUEM IPOJOJIKEHUSI paboTh

10 | [IporpaMMupoBaHK€E LUKIIOB C 3aJAaHHBIM YHCIIOM IMOBTOPEHUM 1

11 | IIpoekt «Pa3nuuHble BapUaHThI IPOrPaMMUPOBAHUS LIUKINYECKOTO 1
ITOPUTMa

12 | TIpoekt «Havayia mporpaMMHpOBaHUS 1
Hroro mo pasneny 12

AHanu3 1a”HHbIX Ha Python

1 | Hayka o ganHbIX. CTpYKTYpBbl JaHHBIX 1

2 | Pabota co criuckamu Python 1

3 | bubnuoreku Python. bubnuoreka Pandas 1

4 | CrpykTypsl n1anHbIX B Pandas 1

5 | Crpykrypa nannbix Dataframe 1

6 | bazoBele onepanuu ¢ HaboOpaMu TaHHBIX 1

7 | OnucarenbHas CTaTUCTHKA 1
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8 | Busyanuzanus qaHHbIX

9 | [IpoekTt «MccrnenoBanue naHHBIX». YacTs 1

10 | [Ipoekr «MccnenoBanue qaHHbIX». YacTh 2

e

11 | TIpoekr «Python mnst Data Science» (OGo0menne u cucreMaTH3aus
OCHOBHBIX IOHSATHH TEMBI)

|
|

Hroro nmo paszneny

BBenenue B mammuHoe o0yyenune Ha Python

ITongarue n BHUAbI MAalIIMHHOT'O O6y‘-I€HI/I$I

Ananu3 v BU3yanu3anus JaHabX Ha Python (moBTopeHme)

bubnmorekn MammHHOTO 00y4YeHUs

JInneiinas perpeccus

Henunelinrie 3aBUCUMOCTH
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Opra"nu3zanuoHHO-NeAarornyecke yCcJI0BUs peau3alum Kypca

Jiga peanu3zanuuM Kypca Ha OCHOBE MPOTpaMMbl HEOOXOAMMO HallM4yHe CIeIyIOIINUX
KOMITOHEHTOB:
° KOMITBIOTEPBI,  PACIOJIOKEHHbIE B KOMIIBIOTEPHOM  Kiacce U
KOMIIBIOTEpHOE paldouee MECTO YyuuTens, MOJAKIIoYeHHble K cetu HHTepHer,
MIPOEKIIMOHHOE 000PYA0BAHHUE;

° TUTIOBOE MPOTPaMMHOE obecrieueHue, pUMEHSIEMOE
00111e00pa30BaTeIbHBIMUA OPTaHU3AIHSIMH;
° UHTerpupoBanHas cpena pa3padotku (IDE) mis Python;

° Jupyter Notebooks.
@DopMbI ATTECTALMHU

Bcee paspensl mpennoJiararoT BBINOJIHEHHE U 3alUTy HPoeKToB. [IpoekTsl mo cBoei
JUJAKTHYECKOM CYIIHOCTH HaleleHbl Ha (OPMHPOBAHHE CIIOCOOHOCTEH, IO3BOJISIOLIUX
3pPEeKTUBHO JeHCcTBOBATh B peabHON KHU3HEHHON cuTyauuu. O6nanas UMM, ydaluecs MOryT
aJlanTUPOBAThCs K U3MEHSIOUIMMCS YCIOBUSM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYalUsX,
paboTaTh B KOMaHeE.

IIpu pabGoTe HaJa MPOEKTOM MOSBIISAETCS UCKIIOUUTENbHAS BO3MOXKHOCTb ()OPMHUPOBAHUS
y YyJaluxcss KOMIIETEHTHOCTH pa3pelleHust MmpobieM (MOCKOJbKY 00s3aTeIbHBIM YCIOBHEM
peanu3aiy MeTo/la MPOEKTOB B ILIKOJIE SIBJISIETCS PELICHHE ydalluMcsl COOCTBEHHBIX MpoOieM
CpeACTBaMHU IMpPOEKTa), a TakKKe OCBOEHHE CIIOCO00B JI€ATENBHOCTH, COCTaBIISIOLIUX
KOMMYHHUKATUBHYIO 1 HH(QOPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxplii mpoekT mpeamnosiaraeT MoJyd4eHHe Kakoro-iubo mpojykra. B mpemmaraembix
IIPOEKTAaxX 3TO IPOrPaMMHBIN MPOAYKT, PEIIAIOLIUI Ty WU UHYIO 3a1a4y.

Taxue npoektsl kak «VccnenoBanue naHubix», «Python mns Data Science», «Pemenue
3aJjaui KIacCU(PUKAIIMUY» SBISAIOTCS MEXIPEIMETHBIMH, B OTJIMYME OT MOHOIIPOEKTOB, YACTUYHO
BBINIOJIHAIOTCS BO BHEYPOUHOE BpEMs U IO PYKOBOACTBOM HECKOJIBKHUX CIELHUAIUCTOB B
pa3NUYHBIX 00NacTIX 3HaHUSA. Takue NPOEKTbl TPeOYIOT OYeHb KBaJIM(UIIMPOBAHHOMN
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KOOPJMHAITMM CO CTOPOHBI CIEIUAIMCTOB U CIAXEHHOW pabOThl MHOTUX TBOPYECKUX TPYIIL.
MeXnpeaMeTHbIE TMPOCKThI MOTYT OBITh Kak HEOOJBIINMHU, 3aTPArdBAIONIMMH JBa-TPH
npeAMeTa, TaK U HAMPaBICHHBIMU Ha PEIICHHE JOCTATOYHO CJIOXHBIX MpoOJeM, TPeOyoIux
COJIepKaTeIbHON MHTETPAIIK MHOTHUX 00JIacTeil 3HAHUSL.
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