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IHosicHuTeIbHAA 3alIMCKA
IIporpamma kypca «MICKyCCTBEHHBIM MHTEIUIEKT» COCTABJIEHA
111 4 kitacca B cootBeTcTBUU ¢ TpeboBaHusiMu @I'OC ocHOBHOTO
obmrero o6pazoBanus (npuka3 Munnpocsemenuss Ne 287 ot 31
Mmas 2021 r.), ¢ yueToM NpeeMCTBEHHOCTH TPOrpaMM Ha4aJIbHOTO,
OCHOBHOI'O W cpeaHero oOmero oOpa3oBanus. IIporpamma
npelHa3HaueHa JUId  MPOAODKEHHS  OOy4deHUsT  OCHOBaM
UCKYCCTBEHHOI'O HWHTEIUIEKTA W OpPHUEHTHUPOBaHA Ha aHAIIN3
JTAaHHBIX, BBEJCHUE B MAIIMHHOE 00y4YeHue Ha 6a30BOM ypOBHE. 3a
MOCJICTHUE JIECATUIIETUSI BO MHOTHUX 00JIACTAXHAYKHU U UHyCTPUU
CTaJIM HAKAIUTUBATHCS OOJIBIIINE OOBEMBI JAHHBIX, a TaKKE CTaIU
pa3BUBATbCA METOJAbl MAIIMHHOTO  OOYyYEHUs, MO3BOJISIIOLINE
U3BJIEKATh U3 ATUX JAHHBIX 3HAHUAU SKOHOMHYECKYIO MOJIb3Y.
Jlns  Ga30oBOro ypoBHA MpOrpaMMoi NIPEeayCMOTPEH
pONEACBTUYECKUN pa3jiesl aHaldu3a JaHHBIX B SJIEKTPOHHBIX
Ta0IuIAaX, a TakKe OCHOBBI MMporpamMmupoBaHus Ha Python,
aHanu3 AaHHbIX Ha Python. OcHoBomonararomeii TeMoii siBasieTCs
BBeJICHUE B MporpammupoBanue Ha Python. ChopmupoBaHHbIe y
ydaluxcsi 3HaHUsS U YMEHHS B 00JIACTH MPOTPaMMHUPOBAHUS Ha
Python OyayTr B JaibHEHIIEM HCIIOIB30BaHbl TPU H3YyUCHHH
aHaiM3a JAHHBIX Ha CTYNEHU OCHOBHOTO 0011ero oOpa3oBaHus U
MalIMHHOTO  OOy4YeHMsT Ha CTYNeHH CpeIHero  OOIIero
obpaszoBanus. Data Science — ojmHa U3 caMbIX MPOTPECCHBHBIX
obyacteld B MpOrpaMMHPOBAHHM cerojaHs, a Python — cambrii
MOMYJISIPHBIA M PACHPOCTPAHEHHBIN S3bIK, WMCHOJIb3YEMbIN IS
aHanu3a AaHHbIX. He y1MBUTENbHO, YTO IBE 3TU 00JIACTH 3HAHUI
AKTUBHO M3YyYalOTCSI M MPUMEHSIOTCS CHEIHANINCTaMU IS
MOCTPOCHUS MIPEUKTUBHBIX MOJENIEH, BU3yallu3aluu U paboThI ¢
naHHbiMUA. Kypc TMO3BOJIMUT ydyalmUMCsi OCBOUTh OCHOBHBIE
WHCTPYMEHTHI Pa0dOThl U MPUCTYMHUTh K MOCTPOCHUIO MOJICIICH U
pabote ¢ naHHbIMU. B X0/1€ 0OCBOeHUs yueOHOr0 MaTepuana Kypca
y ydamuxcs GopMHUpyeTcs
YCTOWYMBBIM  HMHTEPEC K MU3YUYCHUIO JAaHHOM TEMBI U
3aKiaabiBaeTca 0a3a JUId TPOJOJDKEHUS U3YYEHHUS METOJI0B



MAaIIMHHOTO OOyYeHHWsI Ha CTYNIEHH CPEIHETrOo  OOIIero
oOpa3oBaHusl.

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C OJHUM W3
JTUIAKTHYCCKUX TPUHIIUIIOB — MPUHIIAIIOM TPEEMCTBEHHOCTH.
ConepxaHue TporpaMMbl  HAaXOAWTCS B TECHOW CBSI3U C
MaTepuagoM Il HadaJlbHOTO OOIIEro oOpa3oBaHUs, a TaKXKe
ABJISIETCSI HEOOXOAMMBIM JUJISl  TIOCJIENYIOLIErOo M3yYeHUs Ha
CTYNIEHH CpPEIHEro oO0IIero oopa3oBaHUs. DTO — JIMHUS A3bIKA
nporpaMMupoBanus Python, ocBoeHHe KOTOPOro HaYMHAETCS B
OCHOBHOMW IIIKOJIe, ¥ CKBO3HAsl JIMHUS MAaIIUHHOTO OOYy4YeHUs,
OCBOCHHE KOTOPOTO HAUMHAETCS HA MPOTEACBTUICCKOM YPOBHE B
Ha4aJIbHOM U OCHOBHOM IIIKOJIE ¥ IIPOJIOJDKAETCS Jajiee B CPEIHEN
IIKOJIC.

K 3aBepmieHuto oOydeHHs] TO TIPOrpaMMe ydalruecs
JOJDKHBI ~TTIOHUMAaTh AaKTyaJIbHOCTh aHalIW3a JAaHHBIX, €ro
OCHOBHBIC 00JIaCTH TIPUMEHEHUS W METOAbl peaTu3allvu.
[Iporpamma  mpeamojaraer, 4YTo Yy  ydYamuxcs  Oyner
c(hopMHUPOBAHO IIEJIOCTHOE MpEACTaBIeHUE 00 aHau3e
JAHHBIX, Peai3allii METOI0B aHaJIM3a JaHHbIX Ha s3bikePython,
ero cepax MPUMEHEHHUS.

Jlanuplii  kypc omnupaerca Ha  (yHIaMEHTalIbHBIC
TUIAKTUYECKUE MPUHITUIIBL, TaKue KaK MPaKTUKO-
OpPUEHTHUPOBAHHOCTh, HAYYHOCTh U JIOCTYITHOCTbD, IIEIOCTHOCTD U
HENPEPBIBHOCTh, a TaK)K€ MHHOBAIIMOHHBIC METOABI TIPOOIEMHO-
pPa3BUBAIOMIETO M CMENIAHHOTO OOYyYeHUs, MPOrpaMMHO-
IPOEKTHOTO W UCCIIEA0BATEIHCKOTO TIOIX0I0B. B KOHIIE KaXK10TO
ypOKa MPUCYTCTBYIOT BOIPOCHI M 3aJaHUsI, MHOTHE U3 KOTOPBIX
OpHMEHTHPOBAHBI HAa KOJUIEKTHBHOE OOCYXJICHHE, IHUCKYCCHH,
BBIPAOOTKY KOJUIGKTUBHOTO MHEHHUSI.

Ocoboe MecTo B peanu3allid TPOrPaMMbl  OTBOIUTCS
BHJICOJICKITUSM, OHJIaitH-pecypcam, TpeHaxkepaM. Bee 3To coznmaer
HEOOXOIMMBIE YCIIOBUS I (POPMHUPOBAHHS CAMOCTOSTCIIBHOCTH
B IUJIJAHUPOBAHUM Yy4eOHON JESATENBHOCTH, B OpraHU3aIluu
y4eOHOTO COTPYJIHUYECTBA, B pacCHpeleiICHUH poJied mpu



pemieHnH y4eOHbIX 3a1ad U npodsieM. Heorpemiemoil 4acThbio
IPOrpPaMMBI ABJISIETCSNIPOEKTHAS AEATEIBHOCTh O0YYarOIIUXCS.

N3yueHune pa3nuyHbIX acCleKTOB aHAIN3a JAHHBIX [TO3BOJIUT
chopMUpOBaATh Y y4alIUXCsl CIIOCOOHOCTh K
AQHAJINTUYECKOM W MPOTHOCTUYECKOU AeATrenbHOCTH. Iloumck
OTBETOB Ha MPOOJIEMHBIE BOINPOCHI, PELIEHUE MPOOJIEMHBIX M
UCCIIEN0BATENbCKUX 3aJaHU, UHTETPUPOBAHHBIX B COAEPKAHUE,
HampaBjieHO Ha (GOPMHUPOBAHME Yy VYYAIIUXCSA IEIOCTHOTO
CUCTEMHOTO MBIIUICHUS, KOTOPOE€ TMO3BOJIUT UM OLIEHUTh
c(hOpMHUPOBAHHBIN KPYT MOCTOSHHBIX MHTEPECOB U OCYIIECTBUTH
OCO3HAHHBIN BHIOOp MaidbHEHIIEH 00pa3oBaTEIHLHON TPACKTOPUU
U PO ECCHOHATBHOI0CaMOOTIPEICIICHHUS.

Heap u 3agaum kypca. ['maBHasg uenp Kypca — JaTh
ydamumcsi 0a3oBoe TMpeACTaBlIeHHEe 00 aHaiu3e AaHHBIX U
peanu3aluMyd OCHOBHBIX METOJIOB aHAlM3a JAHHBIX Ha S3bIKE
Python, mo3HaKOMHTE C TEPMHHOJOTHEH HCKYCCTBEHHOTO
UHTEJUIEKTa U HAYYUTh NPUMEHITh HEKOTOPBIE U3 €ro METOJ0B
JUISL peIeHUS] IPAKTUYECKUX 3a]1a4.

IleseBasi aynuTopus Kypca. Yuaiiuecs 4 kjiacca.

Mecto kypca «MICKyCCTBEHHBIN UHTEIICKT B
ydueOHOM MIaHe. Ypoku Kypca «VICKyCCTBEHHBIH HHTEIIEKT)
IPOBOJSTCS B 4 KJlaccax B  KayeCcTBE BHEYPOUHOU
NEeATEIbHOCTH.



IleHHOCTHbIE OPHEHTHPBI COIEPKAHUS
U peaju3aniu NPporpaMmbi.

CopnepxaHue NporpaMMbl HOCUT MEKIMCUUIIITMHAPHBIN
xapakTep. EcrecTBEHHBIM 00pa3oM BBITJISAUT €ro BO3MOKHAS
UHTErpalusd C  JUCUMIUIMHAMU  NOpeIMeTHON  obsactu
«Maremaruka ¥ uH(OpMaTuKa». Pa3BuTHE JOTMYECKOTO U
AITOPUTMHYECKOTO MBIIUJICHUS, OCYIIECTBISIEMOE Ha YPOKaXx MO
STUM  AUCIHUIUIMHAM,  CIYXXHUT 3ajade  (HOpMHUpPOBaHUS
HE0OXOMMOW OCHOBBI, Ha KOTOpOW B JaybHeWmieM Oyjaer
OCYIIECTBJIEH IEpexo] K MaIIMHHOMY OOYYEHHIO Ha CTYIECHH
cpeaHero oo1mero oopa3oBaHuUs.

UYepe3 HMCNOIB30BAaHHE PA3IUMYHBIX /1aTaceTOB M AHAIIN3
JAHHBIX CUHTE3UPYIOTCA 3HAHUS W YMEHHUS Yyyaluxcs,
NOJIyYCHHbIE MU Ha ypOKax reorpaguu, pu3nku, OMOIOTUU U
TIPYTHX.

HeoTrbemnemoit 4acTbIO IPOrpaMMBbl SBIIETCS
peanuzanus MOPOEKTHOro wmeTtojga oO0yuenus. [Iporpammoit
OPEeIyCMOTPEHO  BBIMIOJIHEHHE  TaKUX  MPOEKTOB  Kak
«CTaTUCTHYECKUI METOJl aHaiu3a NaHHBIX», «Paznuunbie
BapUaAHTHI MPOTPAMMHUPOBAHUS IUKIMYECKOTO aJTOPUTMay,
«Havama nporpammupoBanus Ha Pythony». IIpoekTsl mo cBoei
JTUAAKTUYECKON CYIIHOCTH HaleleHbl Ha (HOpMUpOBaHHE
CIIOCOOHOCTEH, MO3BOJSMIOMUX APGEKTHBHO EHCTBOBATH B
peanbHOM >KM3HEHHOUN cutyanuu. OOnanas UMM, ydauluecs
MOTYT  aJanTUPOBaTbCS K  U3MEHSAIONIUMCS  YCIIOBUSIM,
OpUEHTHPOBAThCA B Pa3HOOOpA3HBIX CHUTyalUsX, padoTaTh B
KOMAaHJIE.

[Ipu paGoTte Haa NPOEKTOM MOSABISAETCAUCKIIOUATEIbHAS
BO3MOXHOCTh (POPMHUPOBAHUSI y YYAIIMXCAd KOMIIETEHTHOCTHU
pasperieHuss mpobsieM (MOCKOJIbKY 00s3aTeNIbHBIM YCIOBUEM
peanu3aluyd METOJla MPOEKTOB B IIKOJIE SBJISETCS pelieHue
ydaluMcs COOCTBEHHBIX MPOOJEeM CpeICTBaMU MPOEKTa), a
TaK’kK€ OCBOCHHME CIOCOOOB JIEATEITBHOCTH, COCTABIISIONIUX



KOMMYHUKATHBHYIO U HH()OPMALMOHHYIO KOMIIETEHTHOCTH.
Ilnanupyemsie pe3yabTaTbl 0CBOCHHS Y4eOHOIOKypca.

OI'OC ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM
OCBOCHMSI  OOYy4aloIUMHCS  OCHOBHOM  00pa3oBaTelbHOU
OpOorpaMMbl OCHOBHOTO OOIIEro OOpa30BaHMS: JIMYHOCTHBIM
pesynbrataM (Tabmuma 1); MeranpeaMETHBIM —pe3yJibTaTam
(Tabnuua 2); mpeaMeTHBIM pe3yiibTaTaM (Tadauna 3).

Taboauua 1JIu4HOCTHBIE Pe3yJIbTATHI

Tpebosanue ®IrOC! Yem pocruraercst
JImyHOCTHBIE pEe3yJIbTATHI,
oOecrieunBaromie  amanramuro | Pasnens! « BBeaenune B
oOyyaronierocs K MCKYCCTBEHHBI
W3MEHSAIOIUMCS YCHOBUSIM | MHTEIIEKTY,
COLIMAIBHOM M NpUPOAHOMN | «OCHOBBI
Cpenbl: MIPOrpaMMHUPOBAHUS Ha
YMEHHE pacro3HaBaTh Pythony, «Anamu3
KOHKPETHBIE IPUMEPBHI JAHHBIX B DJICKTPOHHBIX
MNOHATUS 1O  XapaKTepHBIM | TaOJIUILIAax».
MpU3HaKaM, BBITIOJTHSATh
omepalu B COOTBETCTBUU C
OINPENEIICHUEM 151
MPOCTEUIIUMHA CBOMCTBAMU
MTOHSATHS, KOHKPETU3HPOBAThH
IIOHATHE MIPUMEPAMU,
UCIIONB30BaTh IIOHATHE W €r0
CBOMCTBA IIPU PEIICHUM 33J]1a4, a
TaKXe€ ONEpPUPOBATh TEPMHHAMU
U NIPEJICTABJICHUSIMHU B 00JacTH




KOHIIEIIINU YCTONYUBOTO
pa3BUTHSA

LlerHocTH Hay4HOTO MO3HaHUs: | Pa3nensl « AHanNU3 TaHHBIX
OBJIa/ICHUE OCHOBHBIMH B DJICKTPOHHBIX TAOIUIIAX»
HaBbIKaMH HCCJIEI0BATEIbCKON
NesITeNIbHOCTH, YCTAaHOBKA Ha
OCMBICJICHUE OTIbITA,
HAOJIIOICHHI, TOCTYNKOB U
CTpEMJIEHUE COBEPIICHCTBOBATD
MyTU JOCTUKCHUS
WH/IMBHUIyaJIbHOTO U
KOJUIEKTMBHOTO 0J1aromnoiryyusi.

Tadaununa 2MeranpeaMeTHbie pe3yJibTATHI

TpeodoBanue ®I'OC YemMm pocruraercs

YMeHune caMoCTOSTENIbHO
TUTAHUPOBATH yTH
TOCTIOKCHUS 1IeTTH, BTOM
YHClie aJbTEPHATUBHBIC,
OCO3HaHHO BBIOMPATH [IpoexTHbIC 3a1aHUs
HauOosee 3¢ HEeKTUBHBIE
CIIOCOOBI penieHus
y4eOHBIX U TTO3HABATEIbHBIX
3amay.

YMeHue  oleHHMBATh
MPaBUILHOCTH BBITIOJHEHUS | Pa3nenbl « AHau3
y4eOHOM3a/1auu, JTAHHBIX BAJICKTPOHHBIX
COOCTBEHHBICBO3MOXKHOCTH | TaOIUIIAX),

€€ pEUICHUS. «Ananu3 nanHeix Ha Pythony




YMeHue OomnpenensaTh
NOHATHSA,  CO37aBaTh
0000111eHNs, YCTaHABINBATh
aHaJIOTUH,
KJIaCCU(PUIIMPOBATh,
yCTaHaBJIMBATh NPUUYHUHHO-
CJIEJICTBEHHBIE CBS3H,
CTPOUTH  JIOTUYECKHUE
paccyxaeHus,
YMO3aKJIIOUEHUs
(MHIYKTHBHBIE,
JIENyKTUBHBIE U TIO
aHAJIOTUU) U JeNaTh
BBIBO/IBI.

Pasnensr «Ananus

JTaHHBIX BAJICKTPOHHBIX
TaOIUIAX ),

«Ananu3 naHHeIX Ha Pythony

YMeHue CO3/1aBaTh,
MIPUMCHSITh u
peoOpa3oBbIBATh 3HAKH U
CHUMBOJIBI, MOJICIH ¥ CXEMBI
JUISL peLICHUS yYEOHBIX U
MO3HABATEIbHBIX 3a/a4.

Pasnensr « Ananus

JAQHHBIX BAJIEKTPOHHBIX
TaOIHUIIax ),

«Ananu3 nanHbix Ha Python»

dopmupoBaHue 51
Pa3BUTHE KOMIIETEHTHOCTH
B 00J1aCTH MCTIOJIb30BAHMUS
KT (MKT-komnereHnm).

Pa3nennl «AHann3

JTaHHBIX BAJICKTPOHHBIX
TabIUIaAX),

«AHanu3 maHHbIX Ha Pythony

Taboauuna 31IpenmerHbie pe3yJibTaThI

TpeooBanue ®I'OC

Yem gocTuraercs




dopmupoBaHue
UH(OPMAIMOHHON 17§
ANTOPUTMHUYECKON KYJBbTYPHI,
dbopMupoBaHrEe IPEICTABICHUS O
KOMIIBIOTEPEKAK YHHUBEPCATHHOM
YCTPOMCTBE 00paboTKH
uHdopmal,  pa3BUTHE
OCHOBHBIX HAaBBIKOB U YMEHHI
UCIIOJIb30BaHUSI KOMIIBIOTEPHBIX
YCTPOMCTB.

Paznenn:

«OCHOBBI
pOrpaMMHUPOBAHUS
HaPythony

«AHaIu3 TaHHBIX HA
Python»

dopMupOBaHUE PEICTABIICHUS
00 OCHOBHBIX M3y4aeMbIX
NOHATUSX (MH(DOpMaIus,
QITOPUTM,MOJIENh) U UX
CBOMCTBAX.

Paznensl «Ananu3
JIAHHBIX B
AIIEKTPOHHBIX
TaOIUIIAX),
«OCHOBBI
MIPOTpaMMHUPOBAHUS
naPythony

«AHaJIN3 TaHHBLIX Ha
Pythony, «Beeaenue B
MaIllMHHOE 00y4YeHHE
HaPythony




Pa3BuTHe aliropuTMUYECKOro
MBIIUICHUS], HEOOXO0IUMOTO JIJIsI
npodecCuOHaATbLHON
NESATeIbHOCTU B COBPEMEHHOM
00111eCTBE; pa3BUTUE YMEHUI
COCTaBUTH " 3anmucaTh
aITOPUTM ISl KOHKPETHOTO
UCTIOJIHUTENS; (OPMHUPOBAHUE
3HaHUN 00 aNTOPUTMUYECKUX
KOHCTPYKIIUSIX, TOTHUYECKUX
3HAQYEHUSAX U  Olepalusx;
3HAKOMCTBO C OJHUM W3
SI3bIKOB MTPOTPaMMUPOBAHUS U
OCHOBHBIMHU aJITOPUTMUYECKUMU
CTPYKTypaMu — JIMHEWHOM,
YCIIOBHOW U IIUKJIMYECKOM.

Pa3nennr «Anammus
JTAHHBIX B 3JICKTPOHHBIX
Ta0IUIAX),

«AHaIu3 TaHHBIX HA
Pythony, «OcHoBBI
MAIlIMHHOTO O0yYCHUS»

OopMUPOBAHUE  YMEHHM
dbopmanuzanuu u
CTPYKTYPUPOBAHUS
uHbopMaIm, yMEHUs
BLIOWpATH croco0

MpEe/ICTaBICHUS JAaHHBIX B
COOTBETCTBHHM C ITOCTaBJICHHOU
3aja4eit (TaOIuIlbl, CXEMBI,
rpaduku, AuarpaMMebl) C
HCIIOJIb30BaHUEM
COOTBETCTBYIOIINX
POTPaMMHBIX
00pabOTKH JTAaHHBIX

CPEJIICTB

Pa3nenpr «OcHOBEBI
IIpOrpaMMHPOBAHUS Ha
Pythony, «Anamus
JAHHBIX B DJICKTPOHHBIX
Ta0IULAX ),

«AHaImM3 TaHHBIX HA
Pythony, «BBeacuue B
MalllMHHOE 00y4YeHUE Ha
Pythony




@opMUpPOBAHME HABBIKOB U

yMEHUN  0e30macHoOro "
1eaecoo0pa3zHoro MOBEJICHUS
npu pabore C

KOMITBIOTEPHBIMHU MTPOTpaMMaMu
u  BcetullHTEpHeT,
YMEHHSI COOJTI0IaTh HOPMBI
uH(OpMaITMOHHOM
ITUKU U TIPaBa

Paznen «BBenenue B
MCKYCCTBEHHBIN
WHTEIJICKT)

Y4eOHO-TEeMATHYCCKHH MJIAH.

B »TomM paszmene npuUBOAUTCA BapUaHT IUIAHUPOBAHUS
3aHSATHUN, pPACCUMTAHHBIH HAa MUHUMAJIBHBIM yYCOHBIM IIJIaH.
[IpencraBneH mnepedyeHb IUIAHUPYEMBIX PpE3YyJIbTATOB OCBOCHUS
nporpaMmbl I 0a30BOTO BapuaHTa y4eOHOTO MIAHUPOBAHUS.
Paznmune 6a30BOro ypoBHsI OT yTiTyOJIEHHOTOKYpCa MPOSBISETCS
B CTEMEHW TJIyOMHBI M KaueCcTBa OCBOCHHSI TEOPETUYECKOTO

Marcpuaia v MoJTYYCHHBIX ITPAKTUYCCKHUX HABBIKOB.




TemaTn4yeckoe NJIAHUPOBAHHE C ONpeIeJIeHHeM OCHOBHBIX
BHU/IOB Y4eOHOI1 1eITeJIbHOCTH.

Tao6auma 4

«HMcKyCCTBEHHBIN MHTEJIEKT

HaunmenoBanue
TeMBI

Kparkoe
cojiep:KaHHe

Buasbl yueoHoi
AesATeIbHOCTH

BBeaenue B U1 u MO

1.1

BBenenune B
MAaIINHHOE
o0yueHue

[Iporuo3upoBanue,
aHaju3, oOy4eHwue,
JIaHHbIE, IPU3HAKH,
AITOPHUTM,
HCKYCCTBEHHBIN

HUHTCJIJICKT, MAIlIMHHOC

oOy4deHue

Ananumuueckas.
IIOMCK OTBETOB Ha
BOIIPOCHI YUYUTEIS,
CaMOCTOSTCIbLHBIN
MOUCK UHPOPMAITUT
npu pEIICHUH

MOCTaBJICHHBIX
3azad.
Kommynukayuonna
A KOMaH THas!
paboTa, OTBETHI Ha
BOIIPOCHI YUHTETI,
UTpOBas MPaKTHKA.
Ilpaxmuueckas:
ydacTue B HIDE,
paboTa ¢ UTpOBBIM
TPEHAKEPOM.
Pecghnexcusnas:
pedaexcust
METOJO0M «O6 LIS

AHAJN3 JaHHBIX B 3JIEKTPOHHBIX TA0IMIaX




2.1

Hayka o
JTaHHBIX.
bonpmme
JIaHHBIE

Hayka o nanHsix,
npodeccuu B
00J1aCTH HayKH O
JTAHHBIX, JAaHHBIE U
OoJIbIIIC TaHHEIC,
METOBI pabOTHI C
JTAaHHBIMH

Ananumuueckas:
MOWCK OTBETOB Ha
BOIIPOCHI YUHUTEIIS,
CaMOCTOSITENIbHBIH
MOMCK UH(OpMaIIH
npu pelieHun
MTOCTaBJICHHBIX
3azay.
Kommynurxayuonna
A.  y4acTHe BO
(bpoHTaTEHOM
o0cyXeHuu,
OTBETHI HA BOMPOCHI
YUHUTETIS.
llpakxmuueckas:
perieHue
npeaJiaraeMbIX
3alaHui
cpeacreamu Excel.
Pedghnexcusnas:
o0cyxaeHne
KOHTPOJIbHBIX
BOITPOCOB U
MO/IBE/ICHUE
HUTOTOB
BBITIOJTHEHHS
MPaKTUYECKOTO
3aJlaHus




2.2

OmnucarepHas
CTATHCTHKA.
Tabnuunbie
JTAaHHBIE

TaOnuunble TaHHEBIE,
METO]IbI PabOTHI C
TaOJIUYHBIMU
JIAaHHBIMH, 0a30BEIC
WHCTPYMEHTBI
TaOJIMYHOTO
nporieccopa Excel,
cOop u oboraiieHue
JTAHHBIX

Ananumuueckas:
MOWCK OTBETOB Ha
BOIIPOCHI YUHUTEIIS,
CaMOCTOSITENIbHBIH
MOMCK UH(OpMaIIH
npu pelieHun
MTOCTaBJICHHBIX
3azay.
Kommynuxkayuonna
A.  y4acTHe BO
(bpoHTaTEHOM
o0cyXeHuu,
OTBETHI HA BOMPOCHI
YUHUTETIS.
llpakxmuueckas:
perieHue
npeaJiaraeMbIX
3aJaHUH.
Pegrexcusnas:
o0cyxeHue
KOHTPOJIBHBIX
BOIIPOCOB U
MO/IBE/ICHUE UTOTOB
BBITIOJTHEHH S
MPaKTUYECKOTO
3aJlaHus

2.3

O6paboTka
JTAHHBIX
CpelcTBaMu

CTaTUCTHUYECKHUEC
MOKa3aTeIu, MEPBI
LHEHTPAIBHOMN

Ananumuyveckas.
IOWCK OTBETOB Ha
BOIIPOCHI YUHUTEIIS,




JJIEKTPOHHOU TEHJICHLIUH, BCTPOCHHBIE CaMOCTOSATENbHbIN
TaOJIUIIBI dynximm =CUET(), MOKMCK HH(POPMALUUTIPU
=CYMMY(), pereHuu
=CP3HAY(), MOCTaBJICHHBIX 3a]1a4.
=MAKC(), =MUH(), Kommynukayuonna s:
=MOJA(), yd4acTHE  BO
=MEJANAHA() (poHTATEHOM
00CYKICHUH, OTBETHI HA
BOTIPOCHLYIHTEIIS.
Ipakmuuyeckas:
pemienne
IpeagaraeMblxX 3aJaHuil
cpencrBamu Excel.
Peghnexcusnas:
obcyxenue
KOHTPOJIBHBIX BOIIPOCOB
U TIOJIBEJICHUE UTOTOB
BBITTOJTHEHHS
MPaKTHYECKOTO 3aaHus
2.4 O6pabotka IepBuuHbIil aHAMN3 Ananumuueckas: TIOUCK
JAHHBIX. JTAHHBIX, 3TaIbl pabOoTHI C OTBETOB HABOIIPOCHI
IIepBuuHsIit JIaHHBIMU,BCTPOCHHBIE y4uTens,
aHaIN3 byHKIMN CaMOCTOATENbHBIA
=CYETECJIN(), HOUCK MH(OPMALMMIIPH
=CYETECJIMMH(), peLIeHun
=CP3HAYECJIA(), MOCTaBJICHHBIX 3a]1a4.
=CP3HAYECJIMMH(), Kommynukayuonna s:
=CYMMECIJIN(), ydJacTHE  BO
=CYMMECJIMMHY() (poHTATEHOM
00CyKIeHUH,

OTBETHI Ha BOTPOCHI
YUUTEJIS.

Ipaxmuueckas: peuieHne
MpeAaraéMbIxX 3alaHui
cpencreamu Excel.
Peghnexcusnasn:
00CyKIeHne
KOHTpOHBHBlX BOHpOCOB nu
IIOABCACHUEC NTOT'OB
BBIMTOJIHEHUS
MPAaKTHYECKOTO 3aaHusl




2.5

Busyanuszanus
JTAaHHBIX

Busyanuzauus 1aHHBIX,
BU3YaJIbHBIN aHAIU3
JAHHBIX, TpaduKH,
JAuarpaMmbl, THCTOTPAMMBI,
KOHCTPYKTOP JUisl pabOThI €
JuarpaMmMamMi 1 ux
(hopmaTtupoBanne

Ananumuyeckas: OUCK
OTBETOB HAaBOIPOCHI
YUHUTEIS,
CaMOCTOSTENBHBIN IIOUCK
uHpopManuunpu
pelieHnu
MOCTABJICHHbBIX 3a]a4.
Kommynukayuonna 5.
yyacTHe  BO
($bpoHTATEHOM
00CYKICHUH, OTBETHI Ha
BOIIPOCHIYYHTEIISI.
Ipakmuueckas: pemienne
NpeAIaracMbIX 3a1aHui
cpencrBamu Excel.
Pegpnexcusnas:
o0CyKIeHne
KOHTPOJILHBIX BOIIPOCOB
U TIO/IBE/ICHUE UTOTOB
BBITIOJTHEHUSI
MPAKTHYECKOT0 3aJIaHUsL.




2.6

CraTuCTHUECKHUH
aHaJu3 JaHHBIX.
Koppensaunon HbIi
aHaau3

CraTucTHYeCKUi aHaIn3
JIAHHBIX, BU3yallU3a1ns
JIAHHBIX C TIOMOIIBIO
JUarpaMMel pa3opoca u
pacueTa K03 duiueHTa
KOppeIsuuH, KO3PPUIHESHT
koppensiuu [Tupcona

Ananumuyeckas: OUCK
OTBETOB HAaBOIPOCHI
YUHUTEIS,
CaMOCTOSTENBHBIN IIOUCK
uHpopManuunpu
pelieHnu
MOCTABJICHHbBIX 3a]a4.
Kommynukayuonna 5.
yyacTHe  BO
($bpoHTATEHOM
00CYKICHUH, OTBETHI Ha
BOIIPOCHIYYHTEIISI.
Ipakmuueckas: pemienne
NpeAIaracMbIX 3a1aHui
cpexactBamu Excel.
Pegpnexcusnas:
o0CyKIeHne
KOHTPOJIBHBIX BOTIPOCOB H
TI0/IBEJICHIE UTOTOB
BBITIOJTHEHUSI
MPAKTHYECKOTO 33 aHusl

2.7

CTaTHCTHYECKHI
aHaJIn3 HJaHHbIX.
JInHeNHbIN

ITocTpoenue
MaTeMaTH4eCKON MOJENIN
JTUHEeHHON (TapHO)

Ananumuyeckas. TOUCK
OTBCTOB HﬁBOHpOCLI
YUYHUTEI,
CaMOCTOSITEILHBIA




perpeccuOHHBIH
aHaIn3

3aBHCHMOCTH U €€
WHTEpIpeTanus

TTOUCK UHPOPMAITUUTIPH
pelieHnu
MOCTABJICHHBIX 3a/1a4.
Kommynurxayuonna s
yyacTHe  BO
(GbpoHTATBHOM
00CY/IEHUH, OTBETHI Ha
BOIIPOCEIYYHUTEIS.
Ilpaxmuueckasa: pemenue
MpeIaraeMbIX 3aaHui
cpenctBamu Excel.
Peghnexcusnasn:
o0cyxieHne
KOHTPOJIbHBIX BOIIPOCOB U
NO/IBE/ICHHE UTOTOB
BBITTOJTHEHHS
NPaKTHYECKOTO 33/IaHUs

2.8

IIpoext
«CTaTUCTHYECKUH
METOJI aHAJIN3a
TAHHBIX»

IlonsaTus pasgena
«AHanu3 JaHHBIX B
JJIEKTPOHHBIX TaOJIUIIAX»

Ananumuyeckas: IOUCK
OTBETOB HABOIPOCHI
YUHUTEIIS,
CaMOCTOSTEbHBII MOUCK
WHPOPMAUUTIPA
pelIeHuH
MOCTABJICHHBIX 3a]a4.
Kommynuxayuonna =
ydacTHe  BO
(bpoHTATEHOM
00CYKIEHUH, OTBETHI Ha
BOIIPOCBIYYUTES.

Ipaxmuueckas: pemenne
MpeiaraeMbIX 3aJJaHui
cpexactBamu Excel.
Pegrexcuenas:
o0Cyx)IeHne
KOHTPOJIbHBIX BOIIPOCOB U
O/IBEJICHHE UTOTOB
BBIMOJIHEHUSI
MPAKTHYECKOTO 33 aHusl

OcHoBBI f13bIKa NporpaMmmupoBanus Python




3.1

AJNropuT™MBI U
HCTIOTHUTEIIH.
Crioco0sI 3anmcu
aJTOPUTMOB

Hcnomaurens,

AJTOPUTM.

Crioco6s1 3anmcu
aJrOPUTMOB: CJIOBECHBIH,
MOCTPOYHBIN, OJIOK- cXeMma,
nporpamMma. JInHelHsbIH,
Pa3BETBISIOLLMICS U
UUKITMYECKUH aNrOpUTMBI.

Ananumuyeckas: NOUCK
OTBETOB HABOIIPOCHI
YUHUTes,
CaMOCTOSTENBHBIN IIOUCK
uHpopManuunpu
peuenuu

MIOCTaBJICHHBIX 3a/1a4.
Kommynukayuonna 5.

pabora c
UTPOBBIM TPEHAKEPOM.
Ilpakmuueckas:. OTBETHI HA
BOIIPOCHI,PEILICHNE
NpeAaracMbIxX 3aJaHUi Ha
SI3BIKETIPOTPAMMHUPOBAHUS
Python.

Perexcusnas:
3al0JTHeHHE JIUCTa
peduiekcuu

3.2

OO0mme cBefaeHus O
SI3BIKE MIPOTPAMMHPO
Banus Python

HUctopus si3bika Python,
KOMITHIIUPYEMBIC U
MHTEPIPETHPYEMBIESI3BIKH,
JOCTOMHCTBAaM HEJOCTATKU
Python.

[ToHsiTHe NaHHBIX, TUIIBI
JIAaHHBIX: IIeJIbIE,
BEIIIECTBEHHBIE U
CTPOKOBBIE.

ITonsTe nepeMeHHOH,
pa3sHHLA MEXAY
HNEPEMEHHON 1
KOHCTaHTOH.

Ananumuueckas: TIOUCK
OTBETOB HABOIMPOCHI
YUUTES,
CaMOCTOSITENbHBIN IOUCK
uHpopManuuIpH
peleHuu
NOCTaBJICHHBIX 3a/1a4.
Kommynukayuonna .
pabora B
KOMaH/Aax u (Win)
WHIUBU]Y ATBHO.
Ipaxmuueckas: OTBETHI Ha
BOTPOCHI,PEIICHNE
NpeAaraeMbIX 3aJaHUi Ha
SI3BIKETPOrPAMMHUPOBAHUSI
Python.
Pegrexcusnas:
3aroJHEHHE JIHCTa
peduiekcuu




3.3 OpraHuzanisBBoa Oyukims print(), mpasuna Ananumuuecxas MOUCK

Y BBIBOJIA JaHHBIX €€ MCIIOJIb30BaHUS. OTBETOB HABOIPOCHI
Ommbku mpu yauTens,
HCIIONB30BaHUH QYHKIIUH CaMOCTOSTEIBHBII TOUCK
print() Tumb! gaHHBIX: iNt, uHpopManuunpu
float, str. pelieHrn
[puBeaeHKe THIIOB ¢ MOCTABJICHHbBIX 3a]a4.
IOMOUIBIO Kommynuxayuonna s
COOTBETCTBYIOIINX pabora B
¢dynxkrwii (int(),float(), KOMaHAax u (WJn)
str()). HHIUBHIYATHHO.
Oynukrms type(). Ipaxmuueckas: OTBETHI HA
Omneparop BOIIPOCHL, PELICHNE
TPHCBaMBaHUSI. npe/IaraeMbIx 3aJaHuil Ha
I[paBuiia UMEHOBaHHSI S3BIKETIPOTPAMMUPOBAHHUS
MepeMEHHBIX. Python.
Oyukius input(), Pegrexcusnas:
npaBmiIa ee 3aloJIHEHHE JIHCTa
HCIIONB30BaHHSI. pedexcun
HeobxomnmocTts
HPHBEICHUS
LETIOYHCIICHHBIX TAHHBIX
K Ty intmocse BBOIA.

3.4 AJropuTMHYecKas Tune! qanueix B Python, Ananumuyeckas: IOUCK
KOHCTPYKIIUS apudmeTnIeckue OTBETOB HABOIPOCHI
«CIeIOBaHKE» OTepaTopsbl, IEUCTBUSI C YUHUTEIISL,

MepEeMECHHBIMH. CaMOCTOSTEIbHBII MOUCK
AJITOpUTM, BHIBI UHPOPMALUHITPH
AIITOPUTMOB, pelLIeHuH

0COOEHHOCTH JTUHEHHOTO
anropuTMa, OJI0K-cxema.
bnox-cxema

JIMHEHHOTO

aJropUT™MA.

ITOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonna s

pabota B
KOMaHIax U (WJH)
HHIWBUIAYAJBHO.
IIpakmuueckas. OTBETHI HA
BOIPOCHI,peIIeHHE
MpeajiaraeMbIX 3aJJaHuil Ha
SI3BIKETTPOTPAMMHUPOBAHUS
Python.




Peghnexcusnas.
3aI0JTHEHHE JINCTA

pednexcuun
35 IIporpammupoBanue | brnok-cxema JuHEHHOro Ananumuueckas: IOUCK
JIMHEHHBIX ITOPUTMA. OTBETOB HAaBOIIPOCHI
aNTOPUTMOB [IporpammupoBanne YUUTEI,
JIMHEHHBIX alrOPUTMOB, CaMOCTOSATENbHBIA TTOMCK
apupMeTHIECKIe nHpOpMaMHTIPH
OTIepaToOpBl, IEPEMEHHBIE. pelieHnn
MIOCTABIICHHBIX 3a/1a4.
Kommynukayuonna 5.
pabora B
KOMaHJax U (WJIH)
WHIUBHUYaIbHO.
Ipakmuueckas:. OTBETHI Ha
BOIIPOCHI, pEIICHNE
IIpeAaraeMbIX 3aaHIH Ha
SI3BIKETIPOTPAMMHUPOBAHUS
Python.
Peghnexcusnas:
3aIl0JHEHHE JIHCTa
peduexkcuu
3.6 AJropuTMHUYecKas PazBeTBistonumiics Ananumuyeckas: IOUCK
KOHCTPYKIIHS ITOPUTM, OJIOK- cXeMa OTBETOB HABOIIPOCHI
«BETBIJICHHE) BETBJICHHS, OTIEPATOPHI yUHUTEs,
CpaBHEHHUSL. CaMOCTOSITENILHBIA TTOMCK
VYcnoeusie onepatopsl if, if- | nadopmammunpu

6|Se,HpaBI/IJ'Ia 3aIlIiucCHu
YCJIOBHBIX OIIEPATOPOB.

penieHnn

MTOCTABJICHHBIX 33/1a4.

Kommynuxayuonna 5.
pabota B




KOMaHJax u (Win)
WHJIUBHUYaJIbHO.
Ipakmuueckas: OTBETHI Ha
BOITPOCHI,peLICHUE
MpeJiaraéMbIX 3aJaHuil Ha
SI3BIKETIPOr PAMMHUPOBAHHS
Python.

Pedghnexcusnas:
3aIl0JHEHHE JINCTa
pedrexkcun

3.7

[Momuas gopma
BETBJICHUS

Bnok-cxema BeTBICHUS.
ITonHbIi1 ycOBHBIM
OTIepaTop, MPaBUIIA3AIICH
MIOJTHOTO YCJIOBHOTO
orepaTopa.

Ananumuueckas: IOUCK
OTBETOB HaBOIIPOCHI
yUUTes,
CaMOCTOSITENIbHBIN TIOUCK
WHPOPMAIUUTIPA
pelIeHn
NOCTaBJICHHBIX 3a/1a4.
Kommynurxayuonna s
pabora B
KOMaH/Aax 1 (Win)
WHIUBHUYaIbHO.
Ipaxmuueckas: OTBETH Ha
BOIPOCHL,PEIICHIE
npeiaracMbIX 3aJaHuid Ha
SI3BIKETIPOrPAMMHPOBAHHS
Python.
Peghnexcusnas:
3aIoJIHEHHUE JIHCTa
peduiekcuu

3.8

[MporpammupoBanue

IIporpamMmmupoBanue
JIMHENHBIX

Ananumuuecxas’. TIOUCK
OTBCTOB Ha




Pa3BETBISIOMINXCS AITOPUTMOB, BOIIPOCHI yUHUTEII,
ITOPUTMOB. apupmMeTHIecKre CaMOCTOSITENIFHBIN TIOUCK
VYcnoBHbIM oniepatop | omepaTopsl, nHpOpMaMHIIpH

TNEPEMCHHBIC. peIeHnun
MOCTaBJICHHBIX 3a/au.
Kommynurxayuonna s

pabora B
KOMaHaax 1 (Win)
WH/IUBHUYaJIbHO.
Ilpaxmuueckas: OTBETHI HA
BOTIPOCEHI, pEIICHIE
NpeAaracMbIX 3aJaHUi Ha
SI3BIKETIPOTPAMMHPOBAHUS
Python
Pecprexcusnas:
3aMoJIHeHHUE JIUCTa
peduiekcuu

3.9 [Ipocteie u PasBeTBisromnmuiics Ananumuueckasi. IIOUCK
COCTaBHBIC anroput™, OJIOK- cxema OTBETOB HABOIPOCHI
YCIIOBUS BeTBIIeHUS. Jlormueckue yauTes,

OTIepaTophl, COCTABHEIE CaMOCTOSITENIFHBIN IIOUCK

YCIIOBHUSA. Y CIIOBHBIN WHPOPMAIUUTIPU

oreparop.

peleHuu

NOCTABJICHHBIX 3a/1a4.
Kommynurxayuonna 5.

pabora B
KOMaH/Aax u (Win)
WHJIUBHUYaIbHO.
Ilpakmuueckas:. OTBETHI HA
BOIIPOCHI, PEIICHNE
MpeAaraeMbIX 3aJaHUi Ha
SI3BIKE

MPOTPaMMHUPOBAHHSI
Python.
Pegrexcusnas:
3aI0JTHEHHE JINCTA
peduiekcuu




3.10

AnroputmMuyeckast
KOHCTPYKIIHSA
«TIOBTOPEHUE)

IIporpammupoBanue
LIUKIIOBC 33JJaHHbIM
YCJIOBHEM
MIPOIOIKEHUAPAOOTHI

Omneparop while B Python,
CHHTaKCHCOIIEpaTopa
while.

Ananumuueckas: IOUCK
OTBETOB HaBOIIPOCHI
YUHTEIS,
CaMOCTOSTENBHBIN IIOUCK
uHpopManuunpu
pelieHnu
MIOCTaBJICHHBIX 33/1a4.
Kommynukayuonna 5.
pabora B
KOMaHmax u (WIm)
WHIUBUIYAIBHO.
Ilpaxmuueckas. OTBETH HA
BOIIPOCHL,pEeIICHIE
NpeAaracMbIX 3aJaHuil Ha
SI3BIKETIPOr PAMMHUPOBAHHS
Python.
Peprexcusnas:
3alloJIHEHHE JIUCTa
peduiekcuu

3.11

IIporpammupoBanue
LIUKJIOBC 33JJaHHBIM
YHUCJIOM IIOBTOPEHUM

Omneparop for B Python,
¢bynkuus range(),
CHUHTaKCHC(YHKIHH
range().

Ananumuueckas: IOUCK
OTBETOB HAaBOIPOCHI
YUUTEIs,
CaMOCTOSITENIbHBIA TTOMCK
nHpOPMaAIUUIIPH
penieHnn
MOCTABJICHHBIX 3a]a4.

Kommynukayuonna .
pabora B
KOMaHAax u (Win)
WHIUBU]Y ATBHO.
Ipakmuueckas: OTBETHI Ha
BOTPOCHI,PEIICHNE
NpeAaraeMbIX 3aJaHUil Ha
A3BIKEIIPOrPaMMHUPOBAHUA
Python.
Pegrexcusnas:
3aIoJHEHHUE JINCTa
peduiekcuu




3.12 IIpoekt [uxnudeckuid anropuTm, Ananumuyeckas. TOUCK
«PaznnunbIe anropurmwhile, anropurm pelieHust
BapUaHTBI for,mpaBwita 3amicu [OCTABJICHHOH 3a/1a4H.
MPOrPAaMMHPOBAHUS | MUKIMYECKUX AITOPUTMOB B | KommyHukayuonua s
LUKJITYECKOTO Python. pabora B
aJIrOPUTMAaY) KOMaHax ¥ (WJIH)

WHIUBUAIYAITBHO.
Ilpaxmuueckasa: pemenue
MIPOEKTHOM 3a/1a4M.
Pedghnexcusnas:
3aroJHEHHE JIUCTa
pedexcun.

3.13 [Ipoext Tunel TaHHBIX, Ananumuueckas. B
«Hauaa nepeMeHHbIe, QyHKIINY, mpoiiecce

MPOTPaMMHPO BAHHS»

MaTeMaTHIeCKHe 1
JIOTHYECKHUE OTIEPATOPEI,
BU/IbI ITOPUTMOB,
YCIIOBHBII1 onepaTop,

CHCTEMAaTH3alM1 3HAHUH.
Kommynuxayuonna s: nipu
paboTe BKOMaHIaX.

ornepatop for, oneparop
while.

Ipakmuueckas.  BpaboTe
o
CO3JIaHUIO BU3YalbHOU
KapThI3HAHUM.
Pedghnexcusnas:

3aIl0JIHCHHE JINCTA
peduexkcuu




Pazgen 1. BBereHne B MCKYCCTBEHHBIM

uHTeIeKT (1 1)

VYyamuecs: AOKHBI 3HATh IMOHATHE

uH(popmaIu,
pasnuyre MEeXIy MOHATUSAMU «MHGOPMALIHS, «TaHHBICY.
Yyamuecs 107KHbI yMETh:
MPUBOJAUTH MPUMEPHI HHPOPMAIIMOHHBIX MPOIIECCOB B
pUpOJIE, OOIIECTBE, TEXHUYECKUX CUCTEMAX;
CTPYKTYpPHUpPOBaTh HHPOPMAIIHIO, BHIJEISITH OCHOBHbIE
MOHSATHS U B3AMMOCBS3U MEXKIY HUMU.

Pazngea 2. AHaau3 JAHHBIX B
3JIeKTPOHHBIXTa0Iumax (8 u.)

Yyamuecs: JOJKHbI 3HATH:
BO3MOYHOCTH 3JIEKTPOHHBIX TaOJIULL sl XpaHEHUS,
aHaJIM3a U NPEJCTABICHUS JaHHBIX;
VYyanuecs 10JKHBI yMETh:
BBOJIUTH U PEIAKTUPOBATH JJAHHBIE B JIEKTPOHHBIX TA0JINLIAX;
BBINIOJIHATDh BBIYMCIICHUS C MOMOILIBIO 3JEKTPOHHBIX TaOJIMII,
MPEACTABIIATH JAHHBIE B BUJE AMArpaMM U IpaduKoB.
Paznen 3. OcHoBBI porpaMmMupoBaHusi Ha Python

(12 a.)

VYuamuecs JOKHBI 3HAThD:

MOHATHSL  «AJITOPUTM, «HUCHOJIHUTEIbY,
«CHUCTEMAaKOMaH]{ MCIIOJTHUTEIIS,

OCHOBHBIC aJITOPUTMHUYECKHE CTPYKTYPBHI:

ClIeIOBaHUE, BETBIICHUE, LIUKII,

peanu3auo OCHOBHBIX aITOPUTMHUYECKUX CTPYKTYD B
BBIOPAHHOM $I3bIKE MPOTPAMMHUPOBAHUS.

Yyamuecs 10 KHbI yMETh:

COCTaBJATh AJNTOPUTMBI Il PEMIEHUS MPOCTHIX 3adad B
CIIOBECHOM ¢opMe, Ha aNrOPUTMUYECKOM SI3bIKE M HA
BBIOPAHHOM $SI3bIKE MPOTPAMMUPOBAHUS;



® BBINOJHATH TPACCUPOBKY AJITOPUTMA;

® [IPOrPaMMHUPOBATH HECIIOKHBIE TMHEWHBIC, PA3BETBIISIOINAECS U
LUKJINYECKNE QITOPUTMBl ~ HAa  BBIOPAHHOM  SI3BIKE
IIPOrpaMMHUPOBAHUSL.

Conepxkanue Kypca.

B »TOoM  pazgene  comepKUTCS ~— TEMAaTHYECKOE
IUIAHUPOBAHUE U TMEpPeyYeHb IUIAHUPYEMBIX Ppe3yJbTaTOB
OCBOEHHUSI POTPAMMBI (UTOTOB U3yUEHUS OTACIbHBIX TEM).

Ha  ycmoTpenue  yuuTens  KOJMYECTBO  YacoB,
OTBEJICHHBIX HA OCBOCHHE OTACIBHBIX TE€M WU IPOBEICHUE
MPOCKTHBIX 3aHATHI, MOXKET OBITh YBEJIMYCHO B 3aBUCUMOCTH
OT BO3MOKHOCTEH U HHTEPECOB 00YUYaIOLTNXCS.

Paznuumne 06a30BOro ypoBHSI OT YINIyOJIEHHOTO Kypca
NPOSIBIISIETCS B CTENEHM TIyOMHBI M KayecTBa OCBOCHUS
TEOPETHUYECKOr0 MaTepuana W TOJYyYEHHBIX NPAKTUIECKUX
HaBBIKOB.

TemaTuveckoe MIIAHUPOBAHUE

Ne Tema KoauuectBO
yacoB

BBeneHnune B MCKYCCTBEHHBINH MHTEJIEKT

1 BBenenne B MICKYCCTBEHHBIMMHTEIIEKT 1

Hroro no paspeny 1

AHAJN3 JaHHBIX B 3JIEKTPOHHBIX Ta0JUIAX

2 Hayxka o mannpix. bonbie qanabie 1




OnucarenpHas cratuctuka. TadauyHbie
JIAHHBIE

4 O0OpaboTKa JTaHHBIX CPEICTBAMU
ANEKTPOHHON TaOIHUIIBI

5 OO6paboTka nanHbIX. [lepBuUHbIaHATN3

6 Busyanuzanus JaHHbIX

7 CTaTUCTUYECKUN aHaIN3 JaHHBIX.
KoppensiuonHnsiii ananus

8 CraTtucTuuecKkuil aHannu3 NaHHbIX. JIMHEHHBIN
PErpeCCUOHHBIN aHAIN3

9 [Tpoekt «CTaTUCTUYECKUI METOJaHATT3A
JTaHHBIX)
Hroro no pasneny

OcHoBbI nporpaMmmupoBanusi Ha Python

10 | Anroputmbl B ucioaHUTENH. CrIOCOObI
3aIiCH AJITOPUTMOB

11 | Obuue cBeeHus O SA3bIKE
nporpammupoBanus Python

12 | Opranusaius BBO/Ia ¥ BBIBO/IAIaHHBIX

13 | AnropuTMHuYecKast KOHCTPYKIIHS
«CTIEIOBAHUE

14 | IlporpammupoBaHue JIMHEHHBIXAITOPUTMOB




15 | AnroputmMuueckasi KOHCTPYKLUS 1
«BETBJICHUE

16 | [lomHas popma BeTBICHHS 1

17 | IIporpaMmmupoBaHue pa3BETBISAIOIIUXCS 1
AJTOPUTMOB. Y CJIOBHBIM OIIEPATOP

18 | [IpocThie U cocTaBHBIC YCIOBHS 1

19 | AnropurmMuyeckast KOHCTPYKIIHS 1
«1moBTOpeHue». [IporpaMMHpOBaHNEIUKIIOB C
3aJJaHHBIM YCIIOBHEM MPOIO0JDKEHUS PAOOTHI

20 | IIporpaMmupoBaHKE MUKJIOB C 3aJaHHBIM 1
YHUCJIOM ITIOBTOPEHUM

21 | IlpoekTt «Pa3nuuHbie BapuaHTHI 1
POTPaAaMMHPOBAHUS UKIHYECKOTOATITOPUTMA

22 | Ilpoekt «Hauaia mporpaMMupOBaHUs Ha 3
Pythony
Hroro no paspeny 16
HUTOI'O 24




OpraHu3anMoHHO-NeJArorn4ecKue ycJ0BHsApeaTn3aunu
Kypca.

Jlnis peanu3anuu Kypca Ha OCHOBE MPOTPaMMBbI
HEOOXOUMOHAINYHNE CIAEAYIOIUX KOMIIOHEHTOB:
KOMIIBIOTEpHOE  paboyee  MECTO  Y4uTels,
nojkoueHHoe k cetu Mutepuet (Wi-Fi win o xaderio),
MPOEKIIMOHHOE 000pyA0BaHNE WIIM MHTEPAKTUBHAS JOCKA C
BO3MOXHOCTBIO JIEMOHCTPAIIUU TIPE3CHTAIINT;
KOMIIBIOTEPbl ~ WJIM ~ HOYTOYKH,  pAacCHOJIOKEHHBIE B
KOMIIBIOTEPHOM KJIacCce, TJle KaXKIbli Y4YEeHUK paldoTaeT ¢
YCTPONUCTBOM JIHOO MHANBUAYAIBHO, THOO B Mapax;
KOMIBIOTEPHl WIM HOYTOYKM KaK Y4allluXcsl, TaK UYyIUTENs
JOJKHBI OBITDH Ha OTeparOHHBIX cUcTeMax
Windows/MacOS;
TUTIOBOE  MPOrpaMMHOE  obOecreyeHue, MPUMEHSIeMOe
o01eo0pazoBaTeIbHBIMU OpraHu3alMsIMHU, BKJTFOYAs
nporpamMmy ajisi padoThl € 3JIEKTPOHHBIMU Tabiaunamu MS
Excel;
UHTerpupoBaHHas cpeaa paspabotrku (IDE) s s3bika
nporpammupoBanus Python;
Jupyter Notebooks — cpema pa3paboTku, mis 3amycka
daiinoB u3 marepuaioB YMK ¢ kommbioTepa WM H3
00JIaYHOTO XPaHWIIHIIIA.



Texnuveckue TpedoBanus k 11O

I[TK wiu HoyTOYK Ha 6aze OC Windows, MacOS

Cucremuble TpeOOBaHUs
Windows

CucremHble TpeOOBaHUs

MacOS

OnepanmoHHas cucrema
Windows 7 wiu BbIIIe
ITporueccop Intel® Core Duo
WJIU aHAJIOTUYHBIN C
yactoToi 1,5 I'T' mytn BeIme
2/4 T'b onepaTuBHOM aMATH
JUIS1 CUCTEM TIOJT
ynpasieHuem 32/64-0uTHoi
Windows

OnepanmoHHas cucteMa
MacOS X 10.10 umn
BBIIIIC

[Tporeccop Intel® Core
Duo nim aHAJTOTHYHBIN C
yactoroi 1,5 I'T' mym
BBIIIIC

1,5 I'b onepaTuBHO
namatu -IIponeccop
Intel® Core Duo wim
AQHAJOTMYHBINA C YaCTOTOM
1,5 I'T'y unu BeIIE

1,5 T'b oneparuBHoit
aMsITH

o Paspemenue sxpana 1024xX768 vnu Oosnbiie

o Hanmnuue nHTEpHET-COCTMHCHISI

o HeoOxoaumMo UCTIOIh30BaTh aKTyaIbHbIC BEPCHH OJHOTO
u3 cienyrommx oOpaysepon: Edge, Chrome, Safari,

Firefox, Opera

DopMBbI aTTECTALMH.

Bce pasmensl mpenrmonaraloT BBIMOJHECHHUE U 3aIIUATY
MpOEKTOB. [IpoeKkThl 1O CBOEHM AUIAKTUYECKOW CYIIHOCTH
HaleleHsl Ha (OpMUPOBAHHE CIOCOOHOCTEH, MO3BOJSIONMIUX
3¢ (PEeKTUBHO JEHCTBOBATH B PEATbHOM KU3HEHHOW CHUTYallWU.
OO6manmast UMu, ydamuyecs MOTYT aJanTHPOBATHCS K



U3MEHSIONIMMCS YCIOBUSAM, OPUEHTUPOBATHCS B PA3HOOOPA3HBIX
CUTyalMsIX, pab0TaTh B KOMAH/IE.

IIpu pabore HaJa MPOEKTOM MOSBISETCS UCKIIOUUTEIbHAS
BO3MOXKHOCTh (DOPMUPOBAHMS Y YYAIIUXCS KOMIIETEHTHOCTHU
paspeiieHuss mpooseM (MOCKOJbKY 00s3aTelIbHBIM YCIOBUEM
peanu3aluyu METOJAa IMPOEKTOB B IIKOJIE SBISETCS PEUICHUE
y4aiuMcs COOCTBEHHBIX MPOOJIEMCPEICTBAMU MPOEKTA), a TAKIKE
OCBOEHUE CIOCO0OB NESATEIbHOCTH, COCTaBJISFOIINX
KOMMYHUKATUBHYIO U UH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxnpiii mpoekT mpeanosaraeT mojaydeHue KaKoro-Irubo
npoAaykra. B mpegmaraeMbIX MOpOEKTaxX 3TO IPOTPAMMHBIN
OPOJYKT, PElIAloMi Ty WIM WHYI 3aiady. Ha BelmoiiHeHHE
OpOEKTa Mpenaraercs 0a3oBo€ KOJIMYECTBO YacOB, OJIHAKO I10
YCMOTPECHHUIO YYHUTEINS, @ TAaKKE€ B 3aBUCUMOCTH OT YMEHUH U
MHTEpeca YYCHUKOB K TEME€ KOJHUYECTBO YaCOB MOXKET OBITh
yBeln4eHO. KOHKpEeTHbIE PEKOMEHJAlMU JaHbl B MaTepuaiax
IIPOCKTHBIX 3aHATHM.

Ha 6a30BoM ypOBHE MPOEKTHBIE 3aHATHS TPEJIaratoTcs Ha
TeMbl «CTaTUCTUYECKUII METOJ| aHallv3a IaHHbIX», «Pa3nnyHbie
BApUAHTBl MPOTPAMMHUPOBAHUSA LUKIWYECKOTO aJIrOpUTMay,
«Hauana mnporpammupoBanus HaPython», oHu sBnsrOTCS
MEXIPEIMETHBIMH, B OTJIMYME OT MOHOIPOEKTOB, YAaCTUYHO
BBITIOJIHSIIOTCS. BO BHEYPOYHOE BpEMS W MOJ PYKOBOJICTBOM
HECKOJIPKUX CIEIUATNCTOB BPA3IUYHBIX 00acTsIX 3HaHus. Takue
IPOEKTHI TPEOYIOT OYEHBbKBAUTH(PUITUPOBAHHONW KOOPIUHAIIUU CO
CTOPOHBI ~ CHEUUATMCTOB U  CIAXEHHOW pabdoThl MHOTHUX
TBOPYECKUX Tpynn. MexnpeaMeTHbIE TPOSKTHl MOTYT OBbITh Kak
HEOOJIBIIIMMU, 3aTParvBalOlUMHU JBa-TPU TMpEIMeTa, TaK U
HaIpaBJICHHbIMM Ha PEHICHHE JOCTATOYHO CJIOXKHBIX MPOOIieM,
TpeOYIOLIUX COAEpPXKATEIbHOW HMHTErpalid MHOTMX oOJyiacTen
3HAHUS.
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