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HOACHUTEJIBHAS 3AIINCKA

IIporpamma kypca «VICKyCCTBEHHBIM WMHTEJUIEKT» COCTaBileHa 1 7—9
KiaccoB B coorBeTrcTBUM ¢ TpeOoBanusiMu DOI'OC  ocHOBHOTO 001I€TO
oOpazoBanus (mpukaz MunnpocsemeHust Ne 287 or 31 mas 2021 r.), ¢ yduetom
MPEEMCTBEHHOCTH MPOrpaMM HayalbHOTO, OCHOBHOTO U CpPEIHEro OOUIero
oOpazoBanus. [Iporpamma npegHazHayeHa AJig NPOAOCDKEHHUS] 0Oy4eHHs OCHOBaM
MCKYCCTBEHHOI'O0 HMHTEJUIEKTAa U OPUEHTUPOBAHA HAa aHAJIU3 JAHHBIX, BBEJCHHE B
MalIMHHOE oOydeHHre Ha 0a30BOM YpOBHE. 3a MOCJIEAHHUE AECATUIETUS BO MHOTHX
00JacTsAX HAYKU U MHAYCTPUM CTAIM HAKAIUIMBAThCS OOJIbLINE 0OBbEMBI TAHHBIX, &
TaKXK€ CTald pa3BUBAThCS METOABl MAUIMHHOTO OOYYEHHMs, TMO3BOJISIONIHNE
U3BJIEKATh U3 ATUX JAHHBIX 3HAHUS K SKOHOMUYECKYIO MOJIb3Y.

Jlnst 06a30BOro ypoBHS MPOrpaMMOM MPEIyCMOTPEH MpPOIeIeBTUYECKUI
paszmen aHaiau3a JAHHBIX B DJEKTPOHHBIX Ta0dMIax, a TakkKe OCHOBBI
nporpamMmupoBanus Ha Python, ananu3 nanueix Ha Python. OcHoBomonararomei
TEMOM sSBIsSIeTCS] BBEJCHUE B nporpamMmmupoBanue Ha Python. ChopmupoBanusie y
y4yaliuxcsl 3HaHUS ¥ yMEHUs B 00JacTu nporpammupoBanus Ha Python GynyT B
JanbHEHIIeM HCIOAb30BaHbl IPU M3YyYEHUU aHalM3a JaHHBIX Ha CTYNEHU
OCHOBHOTO O0IIEro 0O0pa30BaHMs W MAIIMHHOTO OOy4Y€HHUs HA CTYNEHHU CPEIHErO
oOmrero oopazoBanusi. Data Science — o1Ha U3 caMbIX IPOTPECCUBHBIX 00JACTEH B
nporpaMMHUpOBaHUU  ceroans, a Python — camblif  monmynsapHbeiii U
pacpoCTpaHEHHBIN SI3bIK, UCTIOJIB3YEMBIN I aHanu3a JaHHbBIX. He ynuBuTeNnbHO,
YTO JIB€ OTH OOJAaCTHM 3HAHWM AKTUBHO HU3Y4YalOTCd U  MPUMEHSIOTCS
CHEIUANTNCTAMH JJI1 TIOCTPOCHHUS TPEIUKTUBHBIX MOJENEH, BU3YyaJU3allMd M|
paboThl ¢ naHHbIMU. Kypc MO3BOJIUT ydalmuMcsi OCBOUTh OCHOBHBIE MHCTPYMEHTHI
paboThl W MPUCTYNHUTH K MOCTPOCHHUIO MOJeNel U pabore ¢ JaHHBIMH. B xome
OCBOCHHS Y4€OHOTO MaTepuaia Kypca y ydamuxcs (GOpMHPYETCS YCTONYMBBIN
MHTEpeC K HM3y4YCHHIO JaHHOM TeMbl M 3aKjiajbIBaeTcs 0aza A MPOJOJDKEHUS
U3y4YEHUs METOJOB MAIIMHHOIO OOy4YeHHUS Ha CTYNEHH CpPEeJHEero oOILIero

o0Opa3zoBaHUsI.
[Iporpamma pa3paboTaHa B COOTBETCTBHHM C OJHUM M3 JUAAKTHYCCKUX
OPUHIIMIIOB — MPUHIUIOM TpeeMcTBeHHOCTH. CojJepikaHHe MPOTrpaMMBbI

HAXOJUTCSl B TECHOW CBSI3U C MATEPUAJIOM JUIsI HAYaIbHOTO 001Iero oopa3oBaHws,
a TaKKe SBISICTCS HEOOXOAUMBIM ISl TIOCIEAYIOIIETO W3YYCHHS Ha CTYNEHU
cpenHero obmiero oOpa3oBaHus. ITO — JIMHHS S3bIKA porpamMmMupoBanus Python,
OCBOCHHE KOTOPOTO HAYWHAETCSI B OCHOBHOM IIKOJE, W CKBO3HAS JIMHHS
MaIIMHHOTO O0YYEeHUsS, OCBOCHHWE KOTOPOTO HAYMHAETCS Ha MPOMEACBTHUYCCKOM
YpOBHE B HayaJIbHOW M OCHOBHOWM IIIKOJIE W MPOJOJDKACTCS Jajiee B CPEeIHEH
IITKOJIE.



K 3aBepiiennto oOydyeHHsI MO MIporpamMMe ydaliuecs ITOJDKHBI MOHUMATh
aKTyaJbHOCTb aHaliu3a JaHHBIX, €r0 OCHOBHBIE 00JIACTH MPUMEHEHUS U METOJIbI
peanuzanuu. [IporpamMmma mpeanonaraer, 4ro y yvamuxcs Oyner chopMHpOBAHO
LEJIOCTHOE MpEACTaBICHUE 00 aHalu3e NaHHBIX, pealu3aluyd METOJIOB aHallu3a
JAaHHBIX Ha si3bIKe Python, ero cdepax npuMeHeHusl.

JlanHbIN Kypc omupaeTcs Ha QyHIaMEHTAIbHBIC TUIAKTUYECKUE MPUHIIUIIBI,
TaKue KakK MPaKTUKO-OPUECHTUPOBAHHOCTb, HAYYHOCTh M  JOCTYIHOCTb,
L[EJTIOCTHOCTh U HEMPEPBIBHOCTh, @ TAKKE WHHOBAIIMOHHBIE METOJbI MPOOJIEMHO-
pa3BUBAIONIETO W  CMEIIAHHOTO  OOyYeHHs, MPOrPaMMHO-TIPOEKTHOTO H
UCCIIEN0BATENBCKOTO NOAX0A0B. B KOHIIE KaKI0T0 ypOKa MPUCYTCTBYIOT BOIIPOCHI
U 3aJlaHusl, MHOTHUE U3 KOTOPBIX OPUEHTHPOBAHBI Ha KOJJICKTUBHOE OOCYXKIICHHE,
JTUCKYCCHH, BBIPAOOTKY KOJIIEKTUBHOT'O MHEHUS.

Ocoboe MecTo B peanu3alld MPOrpaMMbl  OTBOJUTCS BHUJICOJEKLIMSIM,
OHJIallH-pecypcaM, TpeHaxkepaMm. Bce 3To cozmaer HeoOXOoAMMbIE YCIOBHS MJiA
dbopMupOBaHUsI CaMOCTOSTEILHOCTH B IUIAHUPOBAHUHU y4YEOHOU JEATEIbHOCTH, B
OpraHu3aIy y4eOHOTO COTPYAHHYECTBA, B PACHpEACICHUU POJICH TIPU PEIICHUU
y4eOHBIX 3a7ad u TmpobseM. HeoThemieMol dacThlO TpPOrpaMMBbl SBIISETCS
MIPOCKTHAS JICITEIIBHOCTh 00YUYarOIIHXCS.

N3yuyenue pa3anvHbIX aCMIEKTOB aHAJIW3a IaHHBIX MO3BOJIUT CPOPMUPOBATH Y
yUYalIuXcsi CIOCOOHOCTh K AHAJIUTHYECKOM W MPOTHOCTHUYECKOW AEsITeIbHOCTH.
[louck oTBeTOB Ha MPOOJEMHBIE BOMPOCHI, pEIICHHE MPOOJIEMHBIX W
UCCJIEA0BATEIbCKUX 3aJlaHUM, UHTEIPUPOBAHHBIX B COJEp’KaHME, HAMNPABICHO Ha
dbopMHUpOBaHUE Yy YYAIIMXCS UEIOCTHOTO CHUCTEMHOTO MBIIUJICHUS, KOTOPOE
MO3BOJIUT WM OLIEHUTh CQOPMUPOBAHHBIM KPYr TMOCTOSHHBIX HWHTEPECOB M
OCYIIECTBUTh OCO3HAHHBI BBHIOOD JajbHEHINEH 00pa30BaTEIbHOM TPACKTOPUH H
npoheccuoHaIBLHOTO CaMOOIIPEIeTICHHUS.

B3aumocBsi3b ¢ IpOrpamMMon BOCIIMTAHUS

[Iporpamma Kypca BHEYPOUYHOH JESTENBHOCTH pa3paboTaHa C ydeToM
pekomenaanui IIporpamMmel BocuTaHus. JTO MO3BOJSET HA IPAKTUKE COEUHUTD
0oOy4JaroNIyt0 U BOCIUTATEIBHYIO JESITEIBHOCTh TEIarora, OpUEHTUPOBATh €€ He
TOJIKO Ha MHTEJUIEKTYyaJlbHOE, HO U HA HPABCTBEHHOE, COUUAIBHOE Pa3BUTHE

pebeHKa, 4To mpOosBISETCA B:

- IPUOPUTETE JIMYHOCTHBIX pPE3yJbTATOB pEaju3alud  [POrPaMMBbI
BHEYPOUHOU JEATENBHOCTH, HALICAIIMX CBOE OTPAKECHUE M KOHKPETHU3ALHIO B
[Iporpamme BoCcnMTaHUS;

- OPUEHTALIMY IKOJBbHUKOB Ha MoauepkuBaemMyto IIporpamMmmont Bocriuranus
COLMAJIBHYI0 3HAYMMOCTh DPEaJn3yeMOM HUMH JEITEIbHOCTH, B YaCTHOCTH HX
MPOEKTOB U UCCJIEIOBAHUIM;

- UHTEPAKTUBHBIX (POpMax 3aHATHI JJIsl MIKOJIbHUKOB, 00€CTICUMBAOIINX UX
OOJIBLIIYI0O BOBJICUEHHOCTh B COBMECTHYIO C MEJaroroM u APYTrUMHU JETbMHU



JESATENHPHOCT M BO3MOXHOCTH OOpa3OBaHHS Ha €€ OCHOBE JETCKO-B3POCIBIX
OOIIIHOCTEH, KIFOUEBOE

Heas n 3agaum kypca. ['maBHas 1enp Kypca — JaTh ydaliumcs 0a30Boe
npejacTaBlieHre 00 aHalu3e JaHHBIX M peaju3allid OCHOBHBIX METOJOB aHAIM3a
JAHHBIX Ha s3bike Python, MO3HAKOMHUTH C TEPMHHOJIOTHEH HCKYCCTBEHHOIO
WHTEJUIEKTa M HAyYUTh NPUMEHSATH HEKOTOPBIE M3 €r0 METOAOB ISl PELICHUs
MPAKTUUYECKUX 3a7a4.

HeneBas ayauTopu Kypca. Yuamuecs 7-9 KJIACCOB
00111600pa30BaTEIbHbBIX IIKOJI.

Mecto kypca «VCKyCCTBEHHBIM HMHTEIUICKT» B Y4EOHOM IUIaHE. YPOKH
Kypca «VICKyCCTBEHHBIN HMHTEJUIEKT» MOTYT MPOBOJIUTHCA B 7, 8 W 9 Kiaccax B
KaueCcTBE BHEYPOUHOU NIESITEIHLHOCTH (BO3MOXKHBIE (DOPMBI: (haKyJIbTaTUB, KPYKOK
U TIpoyee).

LleHHOCTHBIC OPMEHTHPBI COAEPKAHUS M PeaTU3alui MPOrPaMMbl

CopepxaHue  MporpaMMbl  HOCUT  MEXAUCIHUIUIMHAPHBIA  XapakTep.
EctecTBeHHBIM 00pa30M BBITJISIAUT €r0 BO3MOXKHAS MHTErpallds C AUCIUTUIMHAMHU
npenaMeTHon obnactu «Marematuka U uHGopMatukay. Pa3BUTHE JOTHYECKOTO U
QITOPUTMUYECKOTO  MBIIUICHUS, OCYIIECTBIIEMOE Ha ypoOKax IO 3TUM
JTUCIUIUTMHAM, CITY>KUT 3a/1aue (GOpMUPOBaHUS HEOOXOJMMOI OCHOBBI, HA KOTOPOM
B JaibHeWeM OyneT OCYIIECTBICH MepexoJ K MAIIMHHOMY OOYy4YeHHUIO Ha
CTYNICHU CPEIHETO 00IIEero 00pa3oBaHuUs.

Yepe3 WHCMONB30BaHHWE PA3IMYHBIX  JATaCETOB M  aHajIW3 JaHHBIX
CUHTE3UPYIOTCS 3HAHUS W YMEHUS YyYalluxcs, MOJYYCHHbIE MMH Ha YpOKax
reorpaduu, GU3NKU, OMOJIOTUU U APYTHUX.

HeorheMneMoli 4acThi0 MpPOrpaMMbl SIBISIETCS peau3alus MPOEKTHOTO
Meroga oOydeHus. IIporpamMmMoil mpeayCMOTPEHO BBINOJHEHHE TAKUX MPOEKTOB
KaKk «CTaTHUCTHYECKUN METOJl aHaldu3a JaHHBIX», «Pa3nuuHble BapHaHTHI
MPOTrPAMMHUPOBAHMSI IMKJIMYECKOTO anropuTMay, «Hadana mporpammupoBaHusi Ha
Python». IIpoekTel 1O CBOCH HJMIAKTHYSCKOW CYIIHOCTH HAICICHBI Ha
dbopMupoBaHuEe CIIOCOOHOCTEH, IMO3BOJAIOMUX JS(OPEKTHBHO IEHCTBOBaTh B
peanbHON XKU3HEHHOU cutyaruu. O0manast MU, yJaluecs MOTYT aIallTUPOBATHCS
K H3MEHSIONIMMCS YCIIOBUSIM, OPUEHTHUPOBATHCS B PA3HOOOpPA3HBIX CUTYyalUsX,
paboTaTh B KOMaHJIE.

[Ipu pabGoTe Haxg NPOEKTOM TMOSABISETCS HCKIIOYUTEIbHAs BO3MOKHOCTD
dbopMUpPOBaHUS Y YUYAlIUXCS KOMIETEHTHOCTH pa3pelieHus: npodiaeM (IOCKOJIbKY



00s13aTeTIbHBIM yCIIOBHEM peall3allid METOJa TPOEKTOB B MIKOJIE SIBISETCS
pelIeHre ydauuMmcs COOCTBEHHBIX MPOOJEM CpEeACTBAMU INPOEKTa), a TaKkKe
OCBOEHHE CMOCOOOB ACSITENBHOCTH, COCTaBISIONINX KOMMYHHKATUBHYIO H
WHGOPMAITMOHHYIO KOMIIETCHTHOCTH.

I[Inanupyembie pe3yJibTaThbl OCBOCHHS Y4eOHOI0 Kypca

OI'OC  ycranaBnuBaeT  TpeOOBaHUSA K  pe3ylbTaTaM  OCBOEHUS
oOy4JaromMMHCs OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpPEIHEro OOIIero
oOpa3oBaHus: JIMYHOCTHBIM pe3yiabTaraMm (Tabnuna 1); MeranpeaMeTHbIM
pesyabTaTam (Tadiuia 2); IpeIMETHBIM pe3yiibTaTaM (Tadmuia 3).

Taoauma 1
JInuHOCTHBIE pe3yJibTaThI

Tpedosanne ®IOC! Yem J0cTHraeTcs

JIMYHOCTHBIC PE3yJIbTATHI,
oOecreunBaroOIIMe  aJallTalfio

oOydarorerocs K
M3MEHSIOIIIMCST YCIIOBUSIM
COIMMaIbHOM u MIPUPOTHOMN
Cpeabl:
yMEHHUE pacrio3HaBaTh Pa3gensl
KOHKPETHBIC TPUMEPHI MOHATHS «BBenenue B HCKYCCTBEHHBIN
10 XapaKTepHBIM MpHU3HAKAM, | HHTEIUICKTY,
BBIIIOJIHATH oreparuu B «OCHOBBI  MPOTPAaMMHUPOBAHHS  Ha
COOTBETCTBHH C oImpeaeiieHueM | Pythony,
U TPOCTEHITUMHU CBOMCTBAMHU «AHanu3 JaHHBIX B AJICKTPOHHBIX
MMOHATHS, KOHKPETHU3UPOBATH | TAOIHIIAX».
MIOHATHE IpUMEpPaMH,

HCMOJIB30BATh IIOHATHE MW €ro
CBOWCTBA IIPU PEIICHUHU 3a4a4, a
TaKXe OIEPUPOBATH TEPMUHAMH
U TPEACTaBICHUSMHU B 00JacTH
KOHLEIIINU YCTOMYHUBOTO

! Npukas MuHnpocseueHna Ne287 ot 31 maa 2021 r.



pa3BUTHSA

Hennoctu HAy4YHOTI'O
[IO3HAHUS:
OBJIAJICHUE OCHOBHBIMU

HaBBbIKAMU  MCCIIEI0BATEIbCKON
NEeSATENbHOCTH, YCTAaHOBKA Ha
OCMBICITICHUE OTIbITA,
HAOJIIOICHUI,  TIOCTYNIKOB U
CTpEMJIEHUE COBEPIICHCTBOBATh
Iy TH JTOCTHKEHUS
UHAUBUAYATBEHOTO u
KOJUIEKTUBHOTO OJIaronoixy4yust

Paznmensl  «AHamM3 — JaHHBIX

AJIEKTPOHHBIX TaOIUIIAX).

Taoanna 2

MeTanpeaMeTHbIe pe3yJbTaThl

TpeooBanune ®I'OC

Yem pocTuraercs

YMeHne camMoCTOSITENbHO
TUTAHUPOBATh MYTU JAOCTHUKCHUS
(S 138 B TOM qucIie
aNbTepHATHUBHBIC,
BBIOMPATH
¢ peKTUBHBIC
pelIeHus y4eOHBIX 51
MO3HABATEIBHBIX 3a/1a4.

OCO3HAHHO
HauboJiee
CITOCOOBI

[IpoexTHBIE 3aaHUA

Ymenue OLICHUBATH
MIPaBUILHOCTh BBITIOJIHCHHS
y4eOHOM 3a7ayu, COOCTBEHHBIC
BO3MOKHOCTH €€ PCIIICHHS.

Pa3sgenpr  «AHamm3 — JaHHBIX

AIICKTPOHHBIX TAOIUIIAX),

«Ananu3 naHapIx Ha Pythony




Ymenue OIPENIEIIATh Paznensl «AHanu3  JaHHBIX B
MIOHATHS, CO3/1aBaTh | JJIIEKTPOHHBIX TAOIHUIAXY,
0000111eH S, YCTaHABJIMBATh «AHanu3 nanHbix Ha Python»
aHAJIOruM, KJIacCU(PUIUPOBATH,
yCTaHABJIUBATh MPUYNHHO-
CJIEJCTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKUE paccyxeHus,
yMO3aKJII0UeHUs (MHIYKTUBHBIE,
JIETyKTUBHBIC U TI0 aHAJIOTUU) U
JeNaTh BBIBOJIBI.
YMenue CO3/1aBaTh,
IPUMEHATh U MPeoOpa3OBHIBATH Paznenst «AHanu3  JaHHBIX B
3HAKM W CHUMBOJIbI, MOJICJIM U | AJICKTPOHHBIX TaOJIUIIAX),
CXEMBI ISl peIICHUs] YICOHBIX U «AnHanu3 naHHpx Ha Pythony
MO3HABATEJILHBIX 3a]1a4.
dopmupoBaHue U
pASBUTHE KOMICTEHTHOCTH B Paznenst  «AHanu3  JaHHBIX B
oGmactu  ucronbzoBanus MKT | 2TOKTPOHHBIX TaOmHIIAX»,
(UK T-KoMmeTe ). «Ananu3 nanabix Ha Python»
Tadanuna 3
IIpeaMeTHBIE pe3yabTaThI
TpeooBanue PI'OC YeMm nocruraercs
dopmupoBaHue Pa3znenbl
nH(OPMAITMOHHON u «OCHOBBI  MPOrPaMMHUPOBAHHS  HaA
QITOPUTMHUUECKON  KyJbTypsl, | Python»
dbopMupoBaHue MPEACTABICHUS «Ananu3 nanapIx Ha Pythony
0 KOMIIBIOTEpE Kak
YHUBEPCATbHOM YCTPOMCTBE
00paboTKH uHpopMaImy,
pa3BUTHE OCHOBHBIX HABBIKOB U
YMEHUH HCTIOJIb30BAHUSA
KOMIIBIOTEPHBIX YCTPOMCTB.
DopMUpPOBaHUE Paznenst  «AHamu3  JaHHBIX B

npcacTaBJICHUA 00 OCHOBHBIX

SJICKTPOHHBIX Ta6JII/II_IaX)),




M3y4aeMbIX MOHATUAX «OCHOBBI  MIPOTPaMMUPOBAHUS  Ha
(uadopmanms, anroputy, | Python»
MO/IEJIb) U UX CBOMCTBAX. «AHanu3 naHHbIX Ha  Pythony,
«BBenenne B MalMHHOE OOydYeHHE Ha
Python»
PazButue Paznensl  «AHaiM3 ~ JAaHHBIX B
QITOPUTMUYECKOTO MBILUICHHUS], | DIEKTPOHHBIX TaOIULIAX,
HE00X0IUMOT0 ISt «AHanu3  naHHbIX Ha  Pythony,

npodeccroHaIbHON

AESITEIFHOCTH B COBPEMEHHOM
oOIIECTBE; pa3BUTUE YMEHHH
COCTaBUTH M 3aMHCATh alTOPUTM
IUIT KOHKPETHOTO WCIIOTHUTEIIS;

dbopmupoBaHue  3HaHHK 00
AJTOPUTMHUYECKUX

KOHCTPYKIIHUSIX, JIOTUYECKUX
3HAYEHUSIX u onepanmsx;

3HAKOMCTBO C OAHHUM H3 A3BIKOB

«OCHOBBI MAaIIUHHOTO O0YUYEHHUS»

IpOrpaMMHUpPOBaHUS U
OCHOBHBIMH AJITOPUTMUYECKHUMU
CTPYKTypaMH —  JIMHEUHOM,
YCJIOBHOM Y IIUKJINYECKOU.
d@opMHUPOBaHUE  YMEHUM
dbopmanuzanuu U
CTPYKTYPUPOBAHUS

uH(OpMaIMK, YMEHHS BBIOUPATh
Croco0 TMpeacTaBICHUS JTaHHBIX
B COOTBETCTBUU C TIOCTABICHHOM

3agayeit  (TaOJUIBI,  CXEMBI,
rpadukH, JiiarpaMMbl) c
HCIIOJIb30BAaHUEM
COOTBETCTBYIOIIHX
MIPOrpaMMHBIX CpEICTB

00paboTKH JTAaHHBIX

Paznennl «OCHOBBI
nporpaMmMmupoBanusi Ha Pythony, «Ananu3
JTAHHBIX B AJICKTPOHHBIX TaOJIUIIAX),

«AHanmu3  JaHHBIX Pythony,
«BBeneHne B MamMHHOE OOydYCHHE Ha

Python»

Ha




PopmMUpOBaHUE HABBIKOB U
YMEHUM 0e30MacHoro u
1eIecoo0pa3HoOro  MOBEACHUS
npu paboTe ¢ KOMIbIOTEPHBIMU
mporpaMmMaMd M B CETH
NutepHer, ymeHus coOiroaaTh
HOPMBI HH(OPMAITMOHHON ITUKH
U TIpaBa

Paznen «BBeneHue B MCKYyCCTBEHHBIN
WUHTEJUIEKT»




Y4eOHO-TeMAaTHYECKH I IJIAH

B a3rom pa3gene nOpuUBOAMTCA  BApUAHT  IJIAHUPOBAHMS — 3aHSTHIA,
paccUMTaHHbIi Ha MHUHUMaJIbHBIA yueOHbIM maH. IlpencrtaBieH mnepedyeHb
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS NpOrpaMMmbl JUisi 0a30BOro BapuaHTa
y4eOHOro TUIaHupoBaHus. Paznuurie 6a30BOTO ypoOBHsS OT YIIyOJIEHHOTO Kypca
MPOSABIIETCSI B CTENEHM TJIYOMHbl M KayecTBA OCBOCHMSI TEOPETHUYECKOTO
MaTtepHalia v MOJIyYeHHbIX MPAKTUYECKUX HABBIKOB.

TemMaTnuyeckoe ImUIAHUPOBAHUE C ONpeaeeHHEM OCHOBHBIX BH/I0B
yueOHOM 1eATeJIbHOCTH

Tabaunna 4

«MCKYCCTBEHHBIN MHTEJJIEKT

Haume Kpatkoe Buasi yueOHoit
HOBaHUeE coJep:kaHue AesiTeJIbHOCTH
TeMBbI
1. BBenenue B U u MO
1.1 | BBenenue B | [IporuoszupoBanue, Ananumuuecxkas: TIOUCK
MalIUHHOE | aHAJIU3, oOy4deHue, | OTBETOB Ha BOTIPOCHI
o0yueHue JAHHBIE, NPU3HAKHU, | YIUTEINsA, CaMOCTOSTEIbHbBIN
AITOPUTM, NOWCK  MH(MOpPMAIUU  TpH
UCKYCCTBEHHBIN pelIeHuu MIOCTABJICHHBIX
WHTEJUJIEKT, MAaIlMHHOE | 3a/1a4.
oOy4deHue Kommynuxayuonnas:
KOMaHJHasi paboTa, OTBETHI
Ha BOTIPOCHI yUUTET,
UTpOBasi MPaKTHKA.
Ilpakmuueckas:
ydyacTue B wurpe, pabora c
UTPOBBIM TPEHAKEPOM.
Pegrexcusnas.
pediekcus  meTtomoM  «6
TITSTDY
2.
AHaJIM3 JaHHBIX B 3JIEKTPOHHBIX TA0JIULAX
2.1 | Hayka o|Hayka o0  paHHBIX, Ananumuyecxas: MOUCK

JAHHBIX. npodeccud B 00JIaCTU | OTBETOB Ha BOIIPOCHI




bonpmme
JTaHHBIC

HAyKHU 0
JIaHHBIE H  OOJIBIINE
JIaHHEIE, METO/IbI
paboTHI ¢ TaHHBIMU

JIQHHBIX,

CaMOCTOSITEIIbHBIN
uHbopMalMK  TpU
NIOCTaBJIEHHBIX

YUUTEIs,
MIOMCK
pelIeHUH
3ajay.
Kommynuxkayuonnas:
ydyacTue BO (PpPOHTAJIBLHOM
oOCyXJEHUU, OTBEThl Ha
BOIPOCHI YUUTEIIS.
Ilpaxmuueckas:
pelieHue npeaIaraeMbix
3amanuii cpeactBamu Excel.
Pegnexcusnas:
o0OcyxeHue
KOHTPOJIBHBIX BOMPOCOB H
MOJIBE/ICHHE UTOTOB
BBITIOJTHEHUSI MPAKTUYECKOTO
3aJlaHus

2.2

OmnuncarenpH
as
CTaTHUCTHKA.
TabnuuHbIe
JTaHHBIE

TabnnuHbIe JIaHHEIE,
METOJIBI ~ paboTBIl ¢
TaOJIMYHBIMHA JAHHBIMH,
0a30BbIC HMHCTPYMCHTBI
TaOIUIHOTO
nporeccopa Excel, coop
1 oOoraieHne JaHHbIX

Ananumuueckas: TIOUCK
OTBETOB Ha BOIIPOCHI
CaMOCTOSTEIbHBIN
uHpopManmu  TIpU
ITOCTAaBJICHHBIX

yUUTE,
MOKCK
pelIeHuH
3a/ay.
Kommynuxayuonnas:
ydgacTie BO (POHTAIHLHOM
o0CyXICHUH,
BOIIPOCHI YUUTES.
Ilpakmuueckas:
peuieHue npeIaraeMbIix
3aJlaHUM.
Pegnexcusnas:
o0CyXJIeHuE
KOHTPOJIbHBIX BOIIPOCOB U
MO/ABEJICHUE UTOTOB
BBITIOJIHEHUSI TPAKTUYECKOTO
3aJIaHus

OTBCThI Ha

2.3

O06paboTka

CTaTUCTUYECKHE

Ananumuveckas: OUCK




JTAHHBIX oKa3aTelu, MEpHI | OTBETOB Ha BOIIPOCHI
CpelICTBAMHU | LEHTPaJIbHOU YUYUTEIS, CaMOCTOSITEIIbHbBIN
AJEKTPOHHO | TCHACHIIUH, MOWCK  WH(MOpPMAIUU  TIPH
il TAONMUIIBI | BCTPOCHHBIC  (PYHKITUH | PEIICHHUH TIOCTABJICHHBIX
=CYET(), =CYMM)(), |3anau.
=CP3HAY(), Kommynurkayuonnas:
=MAKC(), =MHH(), | yuactue BO GpOHTAITHLHOM
=MOJA(), oOCyXJEHUU, OTBEThl Ha
=MEJIMAHA() BOIIPOCHI YUUTES.
Ilpaxmuueckas:
penieHue npejiaraeMbix
3amanuii cpeactBamu Excel.
Pegnexcusnas:
o0OcyxeHue
KOHTPOJIBHBIX BOIIPOCOB U
MO/IBE/ICHUE UTOTOB
BBITIOJTHEHUS MPAKTHYECKOTO
3aJlaHus
2.4 | O6pabotka | I[lepBuuHblii aHaJu3 Ananumuuecxkas: TIOUCK
JTAHHBIX. JAHHBIX, ATanbl PabOTHI | OTBETOB Ha BOTIPOCHI
[lepBuunbIi |C JAHHBIMH, | YIUTEIsA, CaMOCTOSITEIbHBIN
aHaIu3 BCTPOCHHbIE  (DYHKIMH | TOUCK  WHOOpPMAIUU  TpH
=CUETECJIM(), pelieHuun MOCTaBJICHHBIX
=CUETECJIMMH(), 3a7ad.
=CP3HAYECIJIN(), Kommynuxayuonnas:
=CP3HAYECJIMMH(), |yuactue BO (PpOHTaIHLHOM
=CYMMECIJIN(), oOCYyXJCHUH, OTBETHl Ha
=CYMMECJINMH() BOIIPOCHI YUUTENS.
Ilpakmuueckas:
peuieHue npeIaraeMbIix
3amanuii cpeactBamu Excel.
Pegnexcusnas:
o0CyxJIeHuE

KOHTPOJBHBIX BOIPOCOB U
MMOJIBEACHHE HUTOTOB
BBITNOJIHEHUSI TTPAKTUYECKOTO
3aJaHus




2.5 | Buzyanuzan | Buzyanuzauus naHHBIX, Ananumuyecxkas: TOUCK
Us JaHHBIX | BU3YaJIbHBIN aHaju3 | OTBETOB Ha BOIIPOCHI
JAHHBIX, rpaduKy, | yauTeNs, CaMOCTOSITEIbHBIN
JMarpamMMel, NOUCK  uHOpMaUM  TpHU
TUCTOTPAMMBI, perieHuu MOCTaBJIEHHBIX
KOHCTPYKTOP JUIs | 3a7ad4.
paboThl ¢ AHMarpaMMamu Kommynukayuonnas:
U uX opMaTUpOBaHHE |y4yacTUE€ BO (PPOHTAIBHOM
oOCYyXJEHUU, OTBEThl Ha
BOIPOCHI YUUTES.
Ilpaxmuueckas:
perieHue npejiaraeMbix
3amanuii cpeactBamu Excel.
Pegnexcusnas:
o0OcyxeHue
KOHTPOJIBHBIX BOIIPOCOB U
MO/IBE/ICHUE UTOTOB
BBITIOJTHEHUSI MPAKTUYECKOTO
3aJlaHus.

2.6 | Cratuctuue | CTaTUCTHYECKUI Ananumuueckas: TIOUCK
CKUI aHallu3 | aHau3 JAHHBIX, | OTBETOB Ha BOTIPOCHI
JTAHHBIX. BU3YaJIN3allMsl JAHHBIX C | YYUTENS, CaMOCTOSITEIbHBIN
Koppensuo | moMompio auarpamMmsl | IOUCK  MHGOpMAIMK  TIpU
HHBIH pazdpoca W  pacuera | peHIeHUH MIOCTABJICHHBIX
a”HaIM3 Kod(duirenrta 3a7auy.

KOppEsIuy, Kommynuxayuonnas:
kod purmeHT ydqactie BO (POHTAIHLHOM
koppensituu [lupcona | oOcykneHnn, OTBETHl  Ha
BOIIPOCHI YUUTES.
Ilpakmuueckas:
peuieHue peaJiaraeMbIx
3amanuii cpeactBamu Excel.
Pegnexcusnas:
o0CyXJIeHUE

KOHTPOJIBHBIX BOIIPOCOB H
IHOABCACHUC HTOI'OB
BBIIIOJIHCHUA ITPAKTHYCCKOI'O
3adaHus




2.7

CraTtuctuue
CKMM aHaJlu3
JTQHHBIX.
JInHEeNHbBIN
perpeccCuoHH
BIM aHAJIN3

[TocTpoeHue
MaTE€MaTUYECKON
MOJEIIU JIMHEVUHOU
(mapHO¥M) 3aBUCUMOCTH
Y €€ MHTEPIpETALM

Ananumuueckas: TOUCK
OTBETOB Ha BOIPOCHI
YUYUTEIS, CaMOCTOSITEIIbHBIN
NOMCK  MH(MOpMAUMU  TpH
pElIeHUH MIOCTABJIEHHBIX
3asay.

Kommynuxkayuonnas:
ydyacTue BO (PpPOHTAJIBLHOM
oOCyXJEHUU, OTBEThl Ha
BOIPOCHI YUUTEIIS.

Ilpaxmuueckas:
pelieHue npeagaraeMbix
3amanuii cpeactBamu Excel.

Pegnexcusnas:

o0OcyxeHue
KOHTPOJIBHBIX BOMPOCOB H
MOJIBE/ICHHE UTOTOB
BBITIOJTHEHUSI MPAKTUYECKOTO
3aJlaHus

2.8

[Ipoexr
«CraTtnctny
€CKUI METON
aHajm3a
JTAHHBIX)

IMousTus pasnena
«AHanu3  JaHHBIX B
AIEKTPOHHBIX
TaOJIUIaX»

Ananumuveckasn: MOUCK
OTBETOB Ha BOIIPOCHI
CaMOCTOSITEbHBIN
uHpopManmu  TIpU
IIOCTaBJIICHHBIX

YAHUTEIS,
TTOMCK
pelieHun
3a1ad4.
Kommynukayuonnas.
ydqactie BO (POHTAIHLHOM
OOCYXICHUH, OTBETHI
BOTIPOCHI YUUTEIIS.
Ilpakmuueckas:
penieHue npeIaraeMbIix
3amanuii cpeactBamu Excel.
Pegnexcusnas:
o0CyXJIeHUE
KOHTPOJBHBIX BOMPOCOB M
MI0JIBEICHHE UTOTOB
BBITIOJTHEHUST MPAKTUYECKOTO
3aJIaHuS

Ha




3. OcHOBBI A3bIKa porpammupoBanus Python

3.1 | Aaropu | UcnonHuTENH, aNTOPUTM. Ananumuyecxkas: TOUCK
T™bI ¥ | CriocoObl 3aIuCH | OTBETOB Ha BOIIPOCHI
VCIOJIH | QJITOPUTMOB:  CIIOBECHBIW, | YUUTENA, CAMOCTOSTEIbHBIN
UTENIU. | MOCTPOYHBIM, OJOK-cXeMa, | MOMCK HMHPOpMALMK  MpU
Cnoco6 | mporpamma. JIuHenHbIN, | pelIeHUU [IOCTaBJICHHBIX
bl Pa3BETBIIAIOLIUICS U | 3a1ad4.
3aMUCH | [IUKIMYECKUHN alTOPUTMBI. Kommynuxkayuonnas:
anropu paboTta c UTPOBBIM
TMOB TPEHAKEPOM.

Ilpakmuueckas: OTBETHI
Ha  BONPOCHI,  PEIICHHE
MpeIaracMbiX 3aJaHAN  Ha
S3bIKE  TTPOTrPaMMHPOBAHUS
Python.

Peghnexcusnas:
3aroJHeHHe JUCTa
pediexcun

3.2 | O6mme | Uctopuss s3eika Python, Ananumuuecxas: TIOUCK
CBEJICH | KOMIWJIUPYEMBbIE U | OTBETOB Ha BOIIPOCHI
us O | HHTEpIIpEeTUPYEMBIE SI3BIKH, | YUUTENSA, CaMOCTOSTEIbHbBIN
A3bIKE | JOCTOMHCTBA M HEIOCTATKU | MOMCK WHGMOpPMAIUU  TpH
nporpa | Python. Tlonstue naHHBIX, | pelIeHUH MIOCTaBJIEHHBIX
MMHpPOB | TUIIBI ~ JAHHBIX:  LEJbIE, | 3a71a4.
aHus BEILIECTBEHHBIE u Kommynukayuonnas:
Python | crpokoBeie. [lonsitue | pabota B KOMaHaax W (WJIH)

EPEMEHHOM, pa3HUIA | UHAUBUIYaTIbHO.

MEXIYy  TMEPEMEHHOW W Ilpakmuueckas: OTBETHI

KOHCTaHTOM. HAa  BONPOCHI,  PEILICHHE
MpeIaraéMbIX 3aJlaHU  Ha
A3bIKE  IPOrpaMMHUPOBAHUS
Python.

Pegrexcusnas.
3aMoJIHEHHE JUCTa
pediekcun

3.3 | Opranu | ®yHkmus print(), TpaBuiIa Ananumuuecxas: MOUCK
3aiusi | ee WCIIOJIb30BAHUS. | OTBETOB Ha BOIIPOCHI




BBOJIa U | OmuoOKu MIpU | yUUTENS, CaMOCTOSATEIbHBIN

BbIBOJA | UCTIONB30BAaHUM  (PYHKUMH | IOUCK HUHPOpMAIUU  TPpHU

naHHbIX | print()Tunel  gaHHBIX: N, | peneHun MOCTaBJICHHBIX
float, str. 3a/1ad.

[IpuBenenne  TUTIOB ¢ Kommynuxkayuonnas:
MTOMOIIBIO paboTta B KOMaHJax u (W)
COOTBETCTBYIOIIHNX WHIMBUTYaJIbHO.

bynkumii  (int(), float(), Ilpaxmuueckas: OTBETHI
str()). @yukuus type(). Ha  BONPOCHI,  pEIICHHE
Onepatop npucBauBaHus. | OpeajaraemMbix 3aJaHuil Ha
[TpaBuia UMEHOBAHUS | SI3bIKE  MPOrPaMMUPOBAHHUS
IEPEMCHHBIX. Python.

Oyukuust input(), npaBuiia Pegrexcusnas:

ee UCIIOJIb30BAHMUSI. | 3aTIOJTHEHUE JucTa
HeobOxonumocth pednexcun

NIPUBEICHHS

IIEJIOUYUCIICHHBIX JaHHBIX K

TUITY int 1ocJie BBOJA.

3.4 | Anmropu | Tuniel manHbiX B Python, Ananumuuecxkas:. TIOUCK
TMUYeC | apudmeTrueckue OTBETOB Ha BOTIPOCHI
Kas OlepaTopbl, JACUCTBUS C | yUUTENs, CaMOCTOSITEIbHBIN
KOHCTp | MepEMEHHBIMU. AJNTOPUTM, | MOUCK HWHPOpMALMK  TIpU
VKU | BUABI AITOPUTMOB, | peLICHUHU MIOCTABJICHHBIX
«cnefao | OCOOEHHOCTH — JIMHEHHOro | 3a7ad.

BaHUE» | alirOpuUTMa,  OJIOK-cXeMma. Kommynuxayuonnas:
biok-cxema JUHEHHOTO | paboTa B KOMaHJax W (WJIH)
aNropuTMA. WHINBUIYaTBHO.

Ilpaxmuueckas: OTBETHI
HAa  BONPOCHI,  PEILICHHE
MpeIaraéMbIX 3aJlaHU  Ha
S3BIKE  MPOTPAMMUPOBAHUS
Python.

Pegrexcusnas.
3aMoJIHEHHE JUCTa
pediekcun

3.5 |IIporpa | bmok-cxema JIMHEMHOTO Ananumuyecxas: MOUCK

MMUPOB

aJIropuTMa.

OTBCTOB Ha BOIIPOCEIL




aHue [IporpammupoBanue YUYUTEIS, CaMOCTOSITEIIbHbBIN

JUHEWH | JIMHEWHBIX QITOPUTMOB, | MOUCK  WHOpManuu  TpHU

BIX apupMeTHIEeCKre penieHuu MOCTaBJIEHHBIX

alropu | omepaTopsl, IEpEMEHHbIC. | 3aa4.

TMOB Kommynuxkayuonnas:
paboTta B KOMaHJax u (W)
WHIMBUTYaJIbHO.

IIpakmuueckas: OTBETHI
HAa  BONPOCHI,  PEIICHHE
MpeIaraéMbiX 3aJaHAN  Ha
S3bIKE  TIPOrpaMMUPOBAHMS
Python.

Pedghnexcusnas:
3aroJHeHHe JUCTa
pednexcun

3.6 | Anropu | PaserBastonuiics Ananumuueckas: TOUCK

TMUYEC | aJITCOPUTM, 0JIOK-cXeMa | OTBETOB Ha BOIIPOCHI

Kast BETBJICHUS, ONEPATOPHI | YIUTENS, CAMOCTOSITEIbHBIN

KOHCTp | CpaBHEHHUSI. NOWCK  MH(MOpMAIUU  TIpH

ykiuust | YcioBHbIE omnepaTopsl if, if- | pemenun MOCTaBJIEHHBIX

«BeTBIIE | else, mpaBuia  3amuCH | 3a4ad.

HUEY YCIIOBHBIX OIIEPATOPOB. Kommynurxayuonnas:
paboTta B KOMaHJax W (W)
WHJVBHU1YaJIbHO.

Ilpakmuyeckas: OTBETbI
Ha  BONPOCHI,  PEILICHHE
MpeIaraeMbIX 3aJlaHUd  Ha
A3bIKE  IPOrpaMMHUPOBAHMS
Python.

Pegrexcusnas.
3aM0JIHEHUE JUCTa
pediekcun

3.7 |Ilomnas | bnok-cxema BETBICHUS. Ananumuyeckas: MOUCK
dopma | [TomHbIH YCJIOBHBIN | OTBETOB Ha BOIIPOCHI
BETBJIE | OmepaTop, MpaBujia 3aMUCH | YIUTENs, CaMOCTOSITEIbHbBIN
HUSA MOJIHOTO YCJIOBHOTO | MOUCK  HWHGOpPMALMUA  MpH

oreparopa. peuieHuu MOCTaBJIECHHBIX




3a7a4.
Kommynukayuonnas:
pabota B kKoMaHJax u (Wiu)
VH]JIUBUYaIbHO.
Ilpakxmuueckas: OTBETHI
Ha  BOIIPOCBI,  PELICHUE
MpeIaraéMblX 3aJaHAM Ha

S3BIKE  MPOTPAMMHUPOBAHUS
Python.

Pedghnexcusnas:
3aroJIHEHHE JUCTa
pednexkcuun

3.8 |IIporpa | [IporpammupoBanue Ananumuueckas: MOUCK
MMUPOB | JIMHEHHBIX aJITOPUTMOB, | OTBETOB Ha BOTIPOCHI
aHue aprupMETHICCKUE YUHUTENSA, CaMOCTOSTEIbHBIH
pa3BeTB | OMEpaTOphl, IEPEMEHHBIC. | TOMCK  WHMOpPMAIUU  TIPH
JISTFOTITA peIICHUH TIOCTABJICHHBIX
Xcsl 3ajay.
anropu KommyHnukayuonuas:
TMOB. paboTa B KOMaHJax W (W)
YcnoBH WHIUBUIYAIBHO.

19171 llpakmuueckas: OTBETHI

orepar HA  BOIIPOCHI,  pEIICHHE

op MpeIaracMbIX 3aJlaHU  Ha
S3BIKE  MPOTPAMMUPOBAHUS
Python

Pegrexcusnas.
3armoJHEHUE JUCTa
pediekcun

3.9 | IIpoctsl | PazBerBistomuiics Ananumuyueckas: MOUCK
e U | aITOPUTM, 0JI0K-CXema | OTBETOB Ha BOTIPOCHI
COCTaB | BETBJICHHSI. YUHUTENS, CaMOCTOSATEIbHBIN
HBIC Jlorndyeckue  omepaTopsl, | MOUCK  WHMOpPMAIUU  TIPH
YCIIOBU | COCTABHBIE yCIIOBUAI. perieHuu MIOCTABJICHHBIX
1 VY ci10BHBIN oniepaTop. 3a7a4.

Kommynuxayuonnas:

paboTta B KOMaHJax U (WJn)




HMHAWBUAYAJIbHO.
Hpakmuqecmﬂ: OTBCTHI

Ha  BOMPOCHI,  pEIICHHE
MpeIaraeMblX 3aJaHAN Ha
S3bIKE  MPOTPAMMUPOBAHHUS
Python.

Pedghnexcusnas:
3aIloJIHEHUE aucTa
pednexkcuun

3.10 | Anropu | Oneparop while B Python, Ananumuyuecxkas: OUCK
TMHUYEC | CHHTAKCHUC orepaTopa | OTBETOB Ha BOTIPOCHI
Kast while. YUUTENSA, CaMOCTOSITEIbHBIH
KOHCTP nouck wuHpOpMAIMKU  TIPH
YKIIUS pelIeHnn TIOCTaBJICHHBIX
«ITOBTO 3ajad.
peHHEY. KommyHnukayuonuas:
IIporpa pabota B KOMaHJax W (WJn)
MMUPOB WHIUBUIYAIBHO.
aHue llpakmuueckas: OTBETHI
IIUKJIOB HAa  BOIPOCHI,  pEIIEeHHE
C npeajaraeMbix 3aJaHuil Ha
3aJlaHH S3bIKE  MPOrPAMMUPOBAHMS
BIM Python.
yCIIOBU Peghnexcusnas:
eM 3aroJHEHUE JuCTa
IPOJIOI pediekcun
KEHUA
paboTHI

3.11 |IIporpa | Onmepatop for B Python, Ananumuueckas: TOUCK
MMUPOB | GYHKITUS range(), | OTBETOB Ha BOIIPOCHI
aHue CHUHTaKCHC (YHKIUH | yYUTENs, CaMOCTOSITEIbHBIN
ukiioB | range(). NOWCK  WH(MOpPMAIUU  TIPH
C peleHnn MIOCTaBJICHHBIX
3aJlaHH 3ajad.

BIM Kommynuxayuonnas:
YUCIIOM paboTta B KOMaHJax U (WJu)
MOBTOP WHIUBHUYaJbHO.




CHUI Ilpaxmuueckas: OTBETHI
Ha  BOMPOCHI,  pEIICHHE
IpeylaraéMblX 3aJaHAM Ha
S3bIKE  MPOTPAMMHPOBAHHS
Python.

Pedghnexcusnas:
3aroJHEeHHE aucTa
pednexkcuu

3.12 | [Ipoext | Lluknuyeckuid  aJropuTM, Ananumuuecxas: TIOUCK
«Paznu | anroput™m while, anroputw | pereHus MOCTaBJIEHHOMN
YHBIC for, npaBUja  3alWCH | 3a7a4u.

BapHaH | IUKIMYECKUX aNTOPUTMOB Kommynuxkayuonnas:

ThI B Python. paboTta B KOMaHJax W (W)
nporpa VH/IMBHTYaJILHO.

MMHUPOB IIpaxmuueckas:

aHMs pelIeHrne MPOSKTHOW 3a/1auH.
UKITAY Peghnexcusnaa: 3anonHeHue
€CKOT0 aucTa pediekcum.

anropu

TMa»

3.13 | IIpoekt | Turmbl JTaHHBIX, Ananumuueckas: B
«Hauan | nepemenHsblIe, byHKIUY, | poIlecCe  CHCTeMAaTHU3alluu
a MaTeMaTHUYECKUE U | 3HAHUM.
nporpa | JIoru4ecKue OTIepaTOPHI, Kommynuxayuonnas:
MMUPOB | BUBI aITOPUTMOB, | TIpu paboTe B KOMaH/IaX.
aHUSD» | YCIOBHBIN oreparop, Ilpakmuueckas: B

orneparop for, omneparop | pabore o CO3/IaHHUIO
while. BU3YaJbHOW KapThl 3HAHHM.
Pegynexcusnas: 3anomnenue

ucTa pediekcun

Pa3nen 1. BBegeHue B HCKYCCTBEHHbIN MHTEJLIEKT (1 1)

Yyammecs JTOJDKHBI

MOHATHAMU «HH(POPMAIIHS, «TaHHBIEY.
VYyanuecs 10KHBI YMETh:

® [IPUBOAUTH MPUMEPHI UH(DOPMALIMOHHBIX MPOIECCOB B MPUPOE, OOIIECTBE,

TEXHUYECKUX CHUCTEMAX;

3HaTh TOHATHE WH(OpPMAIIUH,

pasnuuue MexIy




® CTPYKTYpHpOBaTh HWH(POpPMAIMIO, BBIACISITH OCHOBHBIE TOHSATHS U
B3aMMOCBSI3U MEXAY HUMH.
Paznen 2. AHaIM3 JAHHBIX B 3JIEKTPOHHBIX Ta0aunax (8 4.)
VYuyaiuecs IO KHbI 3HATH:
® BO3MOXXHOCTH DJJIEKTPOHHBIX TaONMWIl [JJIi XpaHEHWs, aHaldu3a U
MPEJCTABICHUS TaHHBIX;
VYyamuecs 10IKHbBI yMETh:
® BBOJIUTH U PEIAKTUPOBATH JAHHBIE B AJICKTPOHHBIX Ta0JIMIIAX;
® BBHITIOJIHATH BBIYUCIICHHS C TIOMOIIBIO AJIEKTPOHHBIX TAOJIUII, TPEACTABIATh
JaHHBIE B BHUJIC AHarpaMM U TpaduKoB.
Paznea 3. OcHoBbl nporpammupoBanus Ha Python (12 4.)
Yyamuecs JOJKHBI 3HATE:
MOHATHS «AJTOPUTM», «UCIIOJTHUTEIbY, «CUCTEMA KOMAH/ UCTIOJTHUTEIISY;
® OCHOBHBIEC AJITOPUTMUUYECKHUE CTPYKTYPBI: CIEJOBAHUE, BETBICHUE, IIUKII,
peanu3aiio OCHOBHBIX aJTOPUTMHYECKUX CTPYKTYP B BBIOPAHHOM SI3bIKE
MPOrPaMMHUPOBAHUS.
VYyaiuecs: 10IKHbI yMETh:
® COCTaBJISITh AJITOPUTMBI JIJI PEIICHHs] TIPOCTHIX 3a/lad B CIIOBECHOU (opme,
Ha aJITOPUTMUUYECKOM SI3bIKE U Ha BRIOPAHHOM SI3BIKE MPOTPAMMHUPOBAHUS;
BBITIOJIHATH TPACCUPOBKY AJITOPUTMA;
MpPOrPaMMUPOBAThL  HECIOXKHBIC  JIMHEWHBIEC,  Pa3BETBIAIOIIMECS U
[IUKJIMYECKHE aJITOPUTMBI Ha BBIOPAHHOM SI3bIKE MPOTPAMMHUPOBAHUS.

Conep:xxanue Kypca

B »TomM pazgene coaepKUTCs TEeMaTHYECKOE IUIAHUPOBAHME U TEPEUYEHbD
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI MPOTrpaMMbl (MTOTOB U3YUYEHHUSI OTACIBHBIX
TEM).

Ha ycMoTpeHue yuuTens KOJWYECTBO YacCOB, OTBEACHHBIX HAa OCBOCHHUE
OTJIEJIbHBIX TEM M MNPOBEJACHUE MPOECKTHBIX 3aHSITUN, MOXKET OBbITh YBEIUYEHO B
3aBUCUMOCTH OT BO3MOKHOCTEH U MHTEPECOB O0YJAFOIINXCS.

Paznmuuune 6a30BOro ypoBHS OT yriayOJEHHOTO Kypca MPOSBISETCS B CTCTICHH
rIIyOMHBI W KadecTBa OCBOEHHUS TEOPETHUECKOrO0 MaTepuaja U IOJYYCHHBIX
MPAKTUUYECKHUX HABBIKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE 7,8,9 KJIACCBI

Ne Tema Koa-Bo
4acoB
BBeneHnne B HCKYCCTBEHHbIN HHTELJIEKT
1 BBenieHue B HCKYCCTBEHHBIM MHTEIUIEKT 1
2 Posb MCKYCCTBEHHOTO MHTEIIEKTA B )KU3HU YEJIOBEKA:ITUKA U PETYIUPOBAHUE 1
AHaJM3 JaHHBIX B 3JIeKTPOHHBIX TadIuIaxX
3 Hayka o nanubix. bosbiimne qanHbie 1
4 OnwucarenpHasi cTaTHCTUKA. TaOIUYHbBIC TaHHBIC 1
5) O06paboTKa TaHHBIX CPEACTBAMU AJICKTPOHHON TAOJIUIIBI 1
6 O6paboTka naHHbIX. [lepBuyHbIN aHATN3 1
7 Busyanmsanus 1aHHBIX 1
8 Cratuctrueckuid aHanu3 AaHHbIX. KoppensinoHHbIN aHan3 1
9 CraTucTiuecKui aHaIu3 JaHHBIX. JINHEHHBIH perpecCHOHHBINA aHaANIN3 1
10 [Ipoext «CTaTucTHUECKUH METOJT aHAJIN3a JAaHHBIX) 1
OcHoBbl nporpammuposBanust Ha Python
11 Anroputmsl 1 ucnoyiHuTENU. CriocoObl 3aMycy alropuTMOB 1
12 OO1iue cBeJIeHus 0 sI3bIKE MporpaMMupoBanus Python 1
13 Opranuzanus BBOJa U BbIBOJIA TAHHBIX 1
14 ANTOpPUTMHUYECKAST KOHCTPYKIUSA «CIECTOBAHUEN» 1
15 [IporpaMMupoBaHre TMHENHBIX aJITOPUTMOB 1
16 AJTOpUTMHYECKAs] KOHCTPYKLIHS «BETBJICHHUE) 1
17 [Tonnas popma BeTBIECHUS 1
18 [IporpaMMupoBaHre pa3BETBISIIONIMXCS] AITOPUTMOB. Y CJIOBHBIN OIIEpaTop 1
19 [IpocTele 1 coCTaBHBIE YCIOBUS 1
20 AnropurMuueckasi KOHCTPYKIHS «oBTopeHue». [lporpammupoBanue ukios ¢ | 1
3aJIaHHBIM YCIIOBHUEM MPOJOJDKEHUS PadOThI
21 [IporpaMMupoBaHr€e HMKIIOB € 3a/IaHHBIM YMCJIOM TOBTOPEHUI 1
22 [Tpoext «Pa3znuuHble BapUaHThl IPOrPaMMUPOBAHUS LUKINYECKOro anroputmay | 1
23 ITpoekt «Hauana nporpammupoBanus Ha Python» 1
AHajn3 naHubix Ha Python
24 Hayxka o nannbix. CTpyKTYypbl JaHHBIX 1
25 Pab6ora co cnuckamu Python 1
26 bubnuorexku Python. bubnuoreka Pandas 1
27 CrpykTyps! fanHbIX B Pandas 1
28 Crpyktypa nansbix Dataframe 1
29 bazoBbie oneparu ¢ Habopamu TaHHBIX 1
30 OnucarenpHas CTaTUCTHUKA 1
31 Busyanusanus 1aHHbIX 1
32 [Ipoext "MccnenoBanue nanupix" Yactp 1 1
33 [Ipoext "Mccnenoanne nanubix" Yactp 2 1
34 ITpoekt "Python gs Data Science" (O60061ieHne U CHCTEeMaTH3aIMs OCHOBHBIX | 1

TIOHSTHI TEMBbI)




Ne Tema Koa-Bo
4acoB
BBeneHnne B HCKYCCTBEHHbIN HHTELJIEKT
1 BBeneHue B HCKYCCTBEHHBIM MHTEIUIEKT 1
2 Posb MCcKycCTBEHHOTO MHTEIIEKTA B )KM3HU YEJIOBEKa:3THKA U perynuposanue | 1
AHaJM3 JaHHBIX B 3JIeKTPOHHBIX TadIuIaxX
3 Hayka o nanubix. bonbiimne nanseie 1
4 OmnucarenpHas cratucTuka. TaOauuHbIe JaHHBIC 1
5 O06paboTKa TaHHBIX CPEACTBAMU AJIEKTPOHHON TAOJIUIIBI 1
6 O6paboTka naHHbIX. [lepBuyHbIN aHATN3 1
7 Busyanmsanus 1aHHBIX 1
8 Cratuctnueckuid aHanu3 AaHHbeIX. KoppensunoHHbIi aHan3 1
9 CraTucTyecKuii aHanu3 JaHHbIX. JINHEHHBINA perpecCuOHHBIN aHAIN3 1
10 [TpoexT «CTaTUCTUYECKUN METOJ] aHAIN3a JAHHBIX) 1
OcHoBbl nporpammuposBanust Ha Python
11 Anroputmsl 1 ucnosiHUTENH. CriocoObl 3aMKcy alrOpuTMOB 1
12 OO0mue cBeieHus O sI3bIKe MporpaMmupoBanisi Python 1
13 Opranuzanus BBOJa U BbIBOJIA TAHHBIX 1
14 ANTOpPUTMHUYECKAsT KOHCTPYKIUSA «CIECTOBAHUEY» 1
15 [IporpaMMupoBaHre TMHENHBIX aJITOPUTMOB 1
16 AJTOpUTMHYECKAs] KOHCTPYKLIHS «BETBJICHHUE) 1
17 [Tonnas popma BeTBIECHUS 1
18 [IporpaMMupoBaHre pa3BETBIISIIOIINXCS] AJITOPUTMOB. Y CJIOBHBIN ONIEpaTop 1
19 [IpocTsle 1 coCTaBHBIE YCIOBUS 1
20 AnropurMuyeckasi KOHCTPYKIHsS «1oBTOpeHue». [IporpammupoBanue UKo | 1
C 3aJJaHHBIM YCJIOBHEM IPOJIOJKEHUS paOOTHI
21 [IporpaMMupoBaHr€e HMKIIOB € 3a/JaHHBIM YMCJIOM OBTOPEHUM 1
22 [Ipoext «Pa3znuuHble BapUaHThI IPOrPaMMUPOBAHUS LIUKINYECKOTO 1
ITOPUTMA
23 ITpoekt «Hauana nporpammupoBanus Ha Python» 1
AHajn3 naHubix Ha Python
24 Hayxka o nannbIx. CTpyKTYpBI JaHHBIX 1
25 Pabora co cnuckamu Python 1
26 bubnnoreku Python. bubnuoreka Pandas 1
27 CrpykTyps! fanHbIX B Pandas 1
28 Crpykrypa nansbix Dataframe 1
29 ba3oBble onepanuu ¢ HAOOpPaMu JAHHBIX 1
30 OnucarenpHas CTaTUCTHUKA 1
31 Busyanusanus gaHHbIX 1
32 [Ipoext "MccnenoBanne nanupix" Yacte 1 1
33 [Ipoext "MccnenoBanne nanubix" Yactp 2 1
34 IMTpoekt "Python gis Data Science" (O60061ieHne U CHCTEeMaTH3AIUS 1
OCHOBHBIX TOHSITUH TEMBI)
Ne Tema Kos-Bo




4acoB

BBenenue B HCKyCCTBeHHbIﬁ HHTCJ/IJICKT

1 BBenenue B HCKYCCTBEHHBIN HHTEIUIEKT 1
2 Posb MCKyCCTBEHHOIO MHTEIJIEKTA B KU3HU YEJIOBEKA:ITUKA U 1

perynupoBaHue

OcHoBbl nporpammupoBanus Ha Python

3 Anroputmsl 1 ucnosiHuTeNd. CriocoObl 3aMycu alropuTMOB 1
4 OOmue cBefieHus 0 si3bIKe porpaMmupoBansi Python 1
5 Opranu3anus BBOJIa ¥ BEIBOJIA JIAHHBIX 1
6 ANTOpUTMHYECKAs] KOHCTPYKLHS «CIIETOBAHUE 1
7 [IporpaMMupoBaHre TMHENHBIX aJITOPUTMOB 1
8 ANTOpUTMHYECKAs] KOHCTPYKIHS «BETBJICHHUE) 1
9 [Tonras hopma BeTBICHUS 1
10 [IporpaMMupoBaHre pa3BETBISIIONMXCS AITOPUTMOB. Y CJIOBHBIN OIIEpaTop 1
11 IIpocThie 1 cOCTaBHBIE YCTOBHS 1
12 AnropurMuueckasi KOHCTPYKIHS «oBTopeHue». [lporpammupoBanue mukinos | 1

C 3aJJaHHBIM YCJIOBHEM IPOJIOJIKEHHS paObOTHhI
13 [IporpammMrpoBaHue NUKIOB C 33JaHHBIM YHCJIOM MOBTOPEHUI 1
14 [Ipoext «Pa3znmuuHple BapHaHThl TPOrPAMMHUPOBAHMS [IUKINYECKOTO 1

JITOPUTMa»
15 ITpoekt «Hauana nporpammupoBanus Ha Python» 1

AHajn3 n1aHHbIX HA Python

16 Hayka o nanubIX. CTpyKTYypbI JaHHBIX 1
17 Pa6ora co cnuckamu Python 1
18 bubanorexku Python. bubnnorexa Pandas 1
19 Crpykryps! nannbix B Pandas 1
20 Crpykrypa nanusix Dataframe 1
21 bazoBblie onepaiy ¢ Habopamu TaHHBIX 1
22 OnucarenpHas CTaTUCTUKA 1
23 Busyanuzanus naHHbIX 1
24 [Ipoext "UccnegoBanne nanueix" Yacts 1 1
25 IIpoext "MccnenoBanue nanuwix" Yacts 2 1
26 ITpoekt "Python as Data Science" (O600611eHre U CHCTEeMaTH3aUs 1

OCHOBHBIX NOHSITUN TEMBI)

BeeneHue B ManminHHoe o0yueHue Ha Python

27 IToHsiTHe ¥ BUJBI MAIIMIHHOTO 00yYEeHMSI 1
28 Ananus u BU3yanu3saius gaHHbiX Ha Python (moBTopenue) 1
29 bubinorekn MalImHHOrO 00y4YeHuUs 1
30 JIuneiinas perpeccust 1
31 Henunelinble 3aBUCUMOCTH 1
32 Knaccugukanus.Jloructuueckas perpeccus 1
33 JlepeBbsl peleHni 1
34 [Tpoekt "Perenue 3a1aun kinaccudukaun" 1




OpraHn3aun0nn0-nenar0rnqec1me ycdioBus peajimdanuu Kypca

Jns peanu3anMud Kypca Ha OCHOBE NPOTPaMMBl HEOOXOJMMO HAIMYHME CIETYIOMIHNX
KOMIIOHCHTOB:
® KOMIIBIOTEpPHOE paboduee MECTO yuuTelss, NmojaKiroueHHoe K cet Murtepuer (Wi-Fi
WJIH TI0 KaOelo),
® [IPOCKIIMOHHOE OOOpYIOBAaHHE WJIM HWHTEPAKTUBHAS JOCKa C BO3MOXXHOCTHIO
JIEMOHCTPALIMU MTPE3EHTALUT;
L] KOMIIBIOTCPBI UJIN H0yT6y1(I/I, PACIIOJIOKCHHBIC B KOMIIBIOTCPHOM KJ1aCCe, IA€ Ka)I(I[BII;'I
YYEHHK paboTaeT ¢ yCTPOMCTBOM JHOO WHANBUIYAIBHO, THOO0 B apax;
L] KOMIIBIOTCPbI HWIJIN HOYT6yKI/I KaK Yy4JalmuxcCd, TaK W YUYUTCIA OOJIKHBI ObITH Ha
onepauoHHbIX cuctemax Windows/MacOS;
® TUIIOBOE TIPOrpaMMHOE obecrieueHrue, MpUMEHseMoe 001eo0pa3oBaTeIbHBIMU
OpraHu3alusaMH, BKIIIOYas porpaMmy uis paboThl C JIEKTPOHHBIMH Tabnuuamu MS
Excel;
® uHTerpupoBaHHas cpena pazpadbotku (IDE) nns a3bika nporpammupoBanust Python;
e Jupyter Notebooks — cpena paspabotku, s 3amycka ¢aitioB u3 marepuaioB Y MK
C KOMITBIOTEPA WII M3 00JIAYHOTO XPAHIIIUIIIA.

Texunuyeckue TpedoBanus k 110

IIK unu HOyTOYK Ha 6aze OC Windows, MacOS

Cucremusie TpeboBanus Windows Cuctemusie TpeboBanus MacOS

e OrmepammonHas cuctema Windows (@ Omnepanuonnas cucrema MacOS X 10.10 wm
7 NN BBIIIE BEIIIIE
e [Ipormeccop Intel® Core Duo wumm [@ IIpomeccop Intel® Core Duo unu aHanmoru4HbIN C

aHaJoOrnm4HbId ¢ dacrtoro 1,5 I'T'n gactotoii 1,5 I'T'11 mu BeIIIE

WJIU BBIIIIE e 1,5 I'b oneparuBHoit mamstu - IIpomneccop Intel®
e 2/4 I'b omepaTMBHOW MaMSTH IS Core Duo miu anamorundsbeid ¢ yactotod 1,5 I'T'1x

CHUCTEM TIOJ YympaBieHueM 32/64- WJIY BBIIIIE

outHOM Windows e 1,5 I'b onepaTuBHO# mamsTH

e Paszpemienue skpana 1024x768 unu 6osbie

e Hanuumne HHTEpHET-COCAMHEHUS

e Heo0X0auMMO HCMONb30BaTh aKTyalbHBIE BEPCHH OJHOTO W3 CIEAYIOUIMX Opay3epos:
Edge, Chrome, Safari, Firefox, Opera

®DopMbI aTTECTAIUHA

Bce pasnens! npeamnonararoT BBIIOJHEHUE W 3aIUTy IPOEKTOB. [IpOeKThl 1Mo cBOEH
TUIAKTUYECKON CYITHOCTH HAaleNeHbl Ha (QOpPMHpPOBAHUE CIIOCOOHOCTEH, MO3BOJISIOIMINX
3¢ deKTUBHO NEHCTBOBaTh B PEaNbHOM >KM3HEHHOW cuTyarnuu. ObOnamas MMM, ydaliuecs
MOTYT aJanTHPOBATHCS K HM3MEHSIOIMIUMCS YCIOBHUSM, OPUEHTHPOBATHCS B Pa3sHOOOPA3HBIX
CUTYyaIusX, paboTaTh B KOMaH/IE.

I[Ipu paboTe Hag TPOEKTOM TMOSBISETCS HUCKIIOYUTENbHAs  BO3MOXKHOCTH
dbopMHUpOBaHHS Yy YYalIUXCSl KOMIETEHTHOCTH pa3pemieHus mpodiaeM  (MMOCKOIbKY
00s13aTeNbHBIM YCIOBHEM pealln3alldid METOJa MPOEKTOB B IIKOJIE SBISIETCS pEILICHHE
ydaluMcsi COOCTBEHHBIX MpOOJeM CpeACTBaMH MPOEKTa), a TaKKe OCBOCHHE CIOCO00B
JEeSITENEHOCTH, COCTABIISIONIUX KOMMYHUKATHBHYIO U MH()OPMAIMOHHYIO KOMIETEHTHOCTH.




Kaxxnplii mpoekT npeamnosiaraet nolydeHue Kakoro-ibo npoaykra. B npemiaraemsix
IIPOEKTax 3TO IIPOrPaMMHBIN MPOIYKT, PEIIAIONIUN Ty WM MHYIO 3a1ady. Ha BelnonHeHuHe
IPOEKTa Ipejylaraerca 0a30BO€ KOJIMYECTBO 4YAacOB, OJHAKO [0 YCMOTPEHMIO YYHTENs, a
TaKKe€ B 3aBUCUMOCTH OT YMEHHM M HMHTEpPECa YUEHHKOB K T€ME€ KOJIMYECTBO YACOB MOXKET
ObITh yBenmumueHo. KOHKpeTHBIE peKOMEHJAINY JaHbl B MaTepHallaX IPOCKTHBIX 3aHSATHA.

Ha 6a30BoM ypoBHE MpPOEKTHbBIE 3aHATUS IpeaaraloTcs Ha TeMbl «CTaTUCTHUECKUN
METOJl aHaJIW3a JAAHHBIX», «Pa3inyHble BapuaHThl NPOTPAMMHUPOBAHUSA LHUKIMYECKOTO
anroput™may, «Havana nmporpammupoBanus Ha Pythony», oHU SBISIOTCS MEKXIPEIMETHBIMU, B
OTVINYME OT MOHOIIPOEKTOB, YAaCTUYHO BBIIIOJHAIOTCS BO BHEYPOYHOE BpeMs M IOJ
PYKOBOJICTBOM HECKOJIBKUX CIIELIMAJIMCTOB B PA3JIMYHbIX 00JACTSIX 3HAHUS. Takue MPOEKThI
TpeOyIOT O4YEHb KBAaTU(PHUIMPOBAHHONW KOOPJIMHAIMM CO CTOPOHBI CIELUUAIMCTOB U
CJIaK€HHOW pabOThl MHOTMX TBOPUYECKUX Ipymil. MexXnpeaMeTHbIE TPOEKThl MOTYT ObITh Kak
HEOOJBIIMMHY, 3aTPAaruBalOIIMMH JBa-TpU INpEAMETa, TaK W HAIpPaBICHHBIMH Ha pEIIeHHE
JOCTaTOYHO CJIOXHBIX MpoOieM, TpeOyoluX CcoAepKaTelbHONM HWHTErpaud MHOTHX
oOnacreil 3HaHUS.
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