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IosicHuTeILHASA 3aIUCKA

IIporpamma Kypca «MCKyCCTBEHHbIH HMHTE/LIEKT» € HCIOJb30BAHHEM
o0opynoBanus neHTpa «Touka pocta» coctaBieHa Juisl 9 kinacca B COOTBETCTBHH
c TtpeboBanuamu  DPI'OC  ocHoBHOro obOumiero  oOpas3oBaHus  (TpHUKa3
Munnpocemienns Ne 287 ot 31 mast 2021 r.), ¢ yueTom mpeeMCTBEHHOCTH ITPOrpamMm
HAa4yaJIbHOrO0, OCHOBHOIO M cpenHero oOmero oOpa3oBanud. IIporpamma
npeaHa3HavyeHa Jijisi NpoAOJKEHUsI OOyUYEeHHs] OCHOBAM UCKYCCTBEHHOT'O MHTEJIEKTA
Y OpPUEHTHPOBAaHA Ha aHAJIU3 IAHHBIX, BBEJCHUE B MAIIIMHHOE 00y4YeHHEe Ha 6a30BOM
YpOBHE. 3a OCJIETHUE AECITUIIETHS BO MHOTUX 00JIACTSAX HAYKH U UHAYCTPHUH CTaIU
HAKaIIUBaThCsl OOJNBIINE OOBEMBI JaHHBIX, @ TAKXKE CTaM Pa3BUBATHCS METOJIbI
MAalIMHHOTO OOYyYeHUs, IO3BOJIIONIME H3BJIEKaTh W3 ATUX JAHHBIX 3HAHUS H
HKOHOMHYECKYIO MOJIb3Y.

J151s 6230BOT0 ypOBHS IPOrpaMMOM ITPETyCMOTPEH NPONEIEBTUYECKUH pa3aesn
aHaJIM3a JaHHBIX B 3JIEKTPOHHBIX Ta0JIMIIAX, & TAKKE OCHOBBI IPOrPaMMHUPOBAHUS HA
Python, ananu3 nanneix Ha Python. OcHoBOMoONararoieit TeMoil sIBIsieTCS BBEICHUE
B nporpammupoBanue Ha Python. CpopmupoBanHbie y yqaniuxcsi 3HaHUSI 1 YMEHUS
B 00s1acTH iporpaMmupoBanus Ha Python OynyT B ganbpHelieM UCIOb30BaHbI TIPU
W3YYCHUU aHaiu3a JaHHBIX Ha CTYNEHM OCHOBHOTO o0O0IIero oOpa3oBaHus U
MalIMHHOTO 00YYEHUs! Ha CTYIIEHU cpeaHero obmiero oopasosanus. Data Science —
OJIHA M3 CaMbIX MIPOTPECCUBHBIX 00JIACTEH B MPOrpaMMHUPOBaHUU ceToIHs, a Python
— CaMbli MOMYJISIPHBIA U PACIPOCTPAHEHHBIN SA3bIK, UCIIOJIb3yEMbINA IS aHAJIN3a
naHHbIX. He yauBUTENBHO, YTO ABE ATH OOJACTH 3HAHMA AKTUBHO M3YYaroTCi W
NPUMEHSIIOTCSL  CHEUUAIUCTAMU ISl  TIOCTPOCHUSI TMPEIUKTUBHBIX MOJENEH,
BU3YalM3allK U paboThl ¢ AaHHBIMU. KypcC MO3BOJIUT yYaliuMcsi OCBOUTb OCHOBHbBIE
MHCTPYMEHTBI pa0OThI U IPUCTYIUTD K MOCTPOCHUIO MOJIENIEH U paboTe ¢ JaHHBIMH.
B xome ocBoeHusi yueOHOro Marepuaiga Kypca y ydamuxcs QopMmupyercs

YCTOMYMBBIA MHTEpPEC K HU3YUYEHHUIO JaHHOW TeMbl W 3aKiiaablBaeTcd 0Oaza s



MPOJIOJDKEHUS M3YYEHUsS METOJOB MAIIMHHOTO OOYYEHHWS Ha CTYNEHH CPETHEro
oO1ero oOpazoBaHusI.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C OJHUM W3 JIUIAKTHYCCKUX
MPUHITUTIOB — TMIPUHITUIIOM TIpeeMCTBEHHOCTH. Cojiep:KaHne MPOrpaMMbl HAXOTUTCS
B TCCHOW CBSI3M C MaTepuajoM IS HAa4aJlbHOTO OOIIEro oOpa3oBaHMS, a TaKXKe
SBJIIETCSI HEOOXOIUMBIM IS TOCTEAYIOIMIET0 HW3YyYCeHHUs] Ha CTYNEHU CPEIHETO
oO1iero o6pa3zoBaHus. DTO — JMHUSA sA3bIKa MporpaMmMupoBanus Python, ocBoenue
KOTOPOT'O HAUMHAETCS B OCHOBHOM IITKOJIE, M CKBO3HAS JIMHUS MAIIIMHHOTO O0YYCHUS,
OCBOCHHE KOTOPOT'O0 HAYMHACTCS Ha IMPOMEACBTUYCCKOM YPOBHE B HadaJbHOW H
OCHOBHOM IITKOJIE M TIPOJIOJDKACTCS Jajiee B CpeaHEH IITKOJIE.

K 3aBepmieHnio oO0ydeHHs MO TporpamMMme ydalluecs ITOJDKHBI TTOHUMATh
aKTyaJIbHOCTh aHaJM3a JAaHHBIX, €T0 OCHOBHBIE 00JIACTH MPUMEHEHHUS U METOIBI
peanuzaruu. [Iporpamma mpenrnosjaraer, 94To y ydammxcs Oyner chopMHUpPOBaHO
IIEJIOCTHOE TIPEACTABJICHHE OO0 aHalW3€ JaHHBIX, peaM3alii METOJIOB aHaM3a
JIaHHBIX Ha s13bIKe Python, ero cdepax npumeHeHus.

JlaHHBIN Kypc onmupaeTcs Ha GyHIaMEHTAIbHbBIC TUIAKTHUYCCKUE TPUHIIHITHI,
TaKHe KaK MPaKTUKO-OPUEHTUPOBAHHOCTD, HAYYHOCTh U JOCTYITHOCTb, IIEIIOCTHOCTh
1 HETIPEPBIBHOCTh, a TAK)KE MHHOBAITMOHHBIC METOIbI ITPOOJIEMHO-Pa3BUBAIOIIETO U
CMEIIAaHHOTO  OOy4YeHWs, MPOTPAMMHO-TIPOCKTHOTO ¥  HMCCJIEI0BATEIHLCKOTO
oAX010B. B KOHIIE Ka)K10T0 ypOoKa MPUCYTCTBYIOT BOIIPOCHI M 3a/IaHUsI, MHOTHE U3
KOTOPBIX OPHEHTUPOBAHBI Ha KOJUICKTHBHOE OOCYXKJICHHE, TUCKYCCHH, BHIPAOOTKY
KOJIJIEKTUBHOI'O MHEHUSL.

Oco060€e MeCTO B pealiu3alliy IPOTPaMMbl OTBOJAUTCS BUICOICKIIMAM, OHJIAMH-
pecypcam, TpeHaxepaMm. Bce 93To co3maeT HEOOXOAWMBIC YCIOBHS IS
(bOpMHPOBaHUS CaMOCTOSITCIIBHOCTH B IIJIJAHUPOBAHWHM YYEOHOH NEATECILHOCTH, B

OpraHu3aluyi y4eOHOTO COTPYJHHYECTBA, B pPacHpelesICHUH POJIel Mpu pelieHun



yueOHBIX 3afad W npobieM. HeoTsemiiemMoil 4YacThi0O MpOTrpamMMbl SIBISETCS
IPOEKTHAs AESITEILHOCTh O0YYarOLIXCS.

W3ydeHne pa3ianyHbIX aclieKTOB aHAJIW3a JAHHBIX MO3BOJIUT COPMUPOBATD Y
yYalUXCs CIOCOOHOCTh K aHAIMTUYECKOM W MPOTHOCTHYECKOW NIESATEIbHOCTH.
[Touck oTBETOB Ha NPOOJIEMHBIE BOIPOCHI, pEUIEHHE MPOOJEMHBIX U
MCCIIEIOBATENbCKUX 3aJaHUi, UHTEITPUPOBAHHBIX B COJEPIKAHME, HAIIPABICHO HA
(GOpMHUPOBAHME Y Y4YAIUXCS LEJIOCTHOIO CHCTEMHOTO MBIIIIEHUS, KOTOPOE
MO3BOJINT MM OLIGHUTh C(OPMUPOBAHHBIM KpYyr MOCTOSIHHBIX HWHTEPECOB U
OCYULIECTBUTh OCO3HAHHBIA BBIOOP JanbHENIIe 00pa30BaTENbHON TPACKTOPUU H
1po(heCcCHOHATIBLHOTO CaMOOTIPEIETICHHUS.

Henas u 3apaum kypca. ['aBHas 1enb Kypca — JaTh ydaluumcs 0a3oBoe
IpeACTaBICHUEe OO0 aHalu3€ JAHHBIX WM pealn3alldyd OCHOBHBIX METOJIOB aHAIIM3a
JaHHBIX Ha s3blke Python, mo3HakoMuTh € TEPMHHOJOTHEN MCKYCCTBEHHOTO
WHTEIUIEKTA W HAy4YUTh NPHUMEHATH HEKOTOPBIE U3 €r0 METOJNOB JUISl PELICHHUS
IIPAKTUYECKUX 3a/1a4.

HeneBas aynuropusi Kypca. Yuaiuecs 7—9 kinaccoB 0011e00pa3oBaTeIbHbIX
LIKOJI.

Mecto kypca «/ckyccTBEHHBINM MHTEUICKT» B yUeOHOM TUTaHE. Y POKHU Kypca
«McKyCcCTBEHHBIN MHTEIJIEKT» MOTYT IMPOBOJUTHCA B 7, 8 M 9 Kilaccax B KayecTBe

BHEYPOUYHOU J1eATeIbHOCTH (BO3MOXKHBIE (OpMBI: (DaKyIbTaTUB, KPYKOK U TIPOYEE).

LleHHOCTHBIE OPHMEHTHPBI COIEPKAHUA U PeaIu3aluU NPOrPaMMbI

ConepxkaHue  MOPOrpaMMbl  HOCHUT  MEXIUCUUIUIMHAPHBIA  XapakTep.
EcrecTBeHHBIM 00pa3oM BBITVISIAMT €ro BO3MOXKHAsi MHTErpalusl ¢ JUCHUTUIMHAMHA
npeaMeTHon obnactu «Marematnka U MHGOpMATHKa». Pa3BUTHE JIOTMYECKOTO U
AITOPUTMUYECKOTO  MBINUIEHUS, OCYIIECTBISIEMOE HA ypPOKaX MO 3TUM

JUCUUIUIMHAM, CITY>KHUT 3a/ladye (pOpMUpPOBaHUSI HEOOXOIUMON OCHOBBI, HA KOTOPOI



B JIaJIbHEHIIEM Oy€T OCYILECTBIICH MEPEX0/ K MAIIMHHOMY OOYYEHHUIO Ha CTYICHU
CpeaHero ooiiero oopa3oBaHus.

UYepe3 UCHONB30BaHUE PA3IMYHBIX  JIaTaCETOB W aHAIU3  JIAaHHBIX
CUHTE3UPYIOTCS 3HAHHUS W YMEHHS Yy4YalllMXCsl, MOJYyYEHHbIE HWMH Ha ypOKax
reorpaduu, Gpu3MKHU, OMOJIOTHUU U JIPYTHUX.

HeoThemsieMoOli 4acThi0 MpOTrpaMMbl SIBIIIETCS peaju3alus MPOECKTHOTO
MeTroaa ooyudenus. [IporpaMMoit peayCMOTPEHO BBIIIOTHEHUE TAKUX ITPOEKTOB KakK
«CraTuCTUYECKH  METOJ ~ aHalv3a  JaHHbIX»,  «Pa3muuHble  BapUaHThI
MPOrpaMMUPOBAHUs ITUKIMUYECKOTO airoputMmay, «Hauana mporpamMMupoBaHusi Ha
Python». IIpoekTel mO CcBOeH JUIAKTHYECKOM CYITHOCTH HAIICJICHBI Ha
dbopMupoBaHUE CHOCOOHOCTEW, TMO3BOJSIIOMIUX A()PEKTUBHO JEHCTBOBAaTH B
peanbHOU )KU3HEeHHOM cutyauuu. O0nagas UMH, ydaluuecs MOTYT aJallTUPOBAThCS K
U3MEHSIONUMCS  YCIIOBUSAM, OPUEHTHUPOBATHCS B PA3HOOOPA3HBIX CUTYyaIUsX,
paboTaTh B KOMaHJIE.

[Ipu pabore Hax MPOEKTOM TMOSBIAECTCA HUCKIIOYUTEIbHAS BO3MOXKHOCTH
dbopMUpOBaHUS Y yYalIUXCs KOMIETEHTHOCTH pa3pelieHusi mpodeM (IOCKOJIbKY
00s13aTeJIbHBIM YCIIOBUEM pPeau3allii METO/1a MPOSKTOB B IIIKOJIE SBJISIETCS PEILICHUE
y4aluMcsi COOCTBEHHBIX TMpPOOJEM CpEICTBAMHM MPOEKTa), a TaKKe OCBOCHHUE
Croco0O0B JEATEIbHOCTH, COCTABIISIONIUX KOMMYHUKATUBHYIO U UH()OPMAIIUOHHYIO

KOMIICTCHTHOCTH.

IlnaHnupyembie pe3yJbTaThl OCBOCHHUS Y4e€0HOI0 Kypca

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS 00YYarOIMMHUCS
OCHOBHOM 00pa3oBaTeNbHOM MPOrpamMMbl CpeAHEro oO0mero oOpa3oBaHUS:
JUYHOCTHBIM pe3ynbTataMm (Tabmuua 1); MertanpeaMEeTHBIM pe3yJibTataM (Taliuia

2); mpeaMETHBIM pe3yibTaTam (Tadmura 3).



Taoauma 1

JINYHOCTHBIE PeE3yJIbTAThI

Tpe6osanue ®I'OC!

Yem nocruraercs

JlngHOCTHBIE  pE3yNbTaThl, OOECICUYMBAIOIINE  aJANTAIUIO
oOyyJaromierocss K HM3MEHSIONIMMCSL YCJIOBHSIM COILMAJIBLHON U
MIPUPOAHON CpeIbl:

YMEHHE PACIO3HABATh KOHKPETHBIC NPUMEPBI IOHATHS 10
XapakTepHbIM  IpU3HAKaM,  BBIOJHATH  ONEpalud B
COOTBETCTBUHU C OINPEIEICHUEM U MPOCTEUIIMMH CBOWCTBAMHU
MTOHATHS, KOHKPETU3UPOBATh IOHATHE MpUMEpPaMHu,
WCIIOJIb30BaTh MOHATHE U €r0 CBOMCTBA MPU PELICHHUM 33Ja4, a
TaK)Ke ONIEPUPOBATh TEPMUHAMU M MPEACTABICHUAMH B 00JIaCTH
KOHIIEMIUH YCTOMYMBOTO Pa3BUTHS

Pa3nensl

«BBeneHue B UICKYCCTBEHHBIN
HHTEIIICKT,

«OCHOBBI ITPOrPaMMUPOBAHUS HA
Pythony,

«AHaJIU3 TaHHBIX B AJIEKTPOHHBIX
TadIMLIax».

LleHHOCTH HAYYHOTO MMO3HAHMS:

OBJIAJICHUE OCHOBHBIMH  HaBBIKAMH  HCCIIEJOBATEIbCKOM
NesTeTbHOCTH,  YCTAaHOBKA  HAa  OCMBICICHHE  OIIBITA,
HaOJIOCHNH, TIOCTYNIKOB M CTPEMJIGHHE COBEPLICHCTBOBAThH
OyTH JOCTH)KEHUS HWHAMBHIYaTbHOTO W  KOJUIEKTUBHOTO
Onaromnony4us

Paznenbr «AHanu3 TaHHBIX B
AJIEKTPOHHBIX TAOJIAIIAX .

Taoauma 2

MeTtanpeaMeTHbIe pe3yJbTAThI

Tpedosanne PI'OC

Yem nocTuraercs

YMeHHe CcaMOCTOSTeNbHO IUIAHUPOBaTh IYTH JOCTHXKEHMS
e, B TOM YHUCIIe albTePHATUBHBIC, OCO3HAHHO BHIOMPATH
HanOonee 3(ddexkTuBHbIE CHOCOOBI pelmeHuss Y4eOHbIX U
MIO3HABATENIbHBIX 337a4.

[IpoekTHbIe 3a1aHMs

YMeHue oueHuBaTh MPABUIBHOCTh BBIMOJIHEHUS YueOHOU
3aJauu, COOCTBEHHBIE BOSMOXKHOCTHU €€ PEIICHHS.

Pasnensl «AHainn3 JaHHBIX B
AIIEKTPOHHBIX TAOIHIIAX,
«AHanm3 gaHHBIX Ha Pythony

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.




VYMeHue omnpenenarb IHMOHATUSA, CO3[aBaTb  000OLIEHHUS,
yCTaHABJIMBATh AHAJIOTUH, KJIACCH(HUIUPOBATh, YCTAHABIMBATD
IIPUYUHHO-CJICICTBEHHbIE  CBSI3U,  CTPOUTb  JIOTMYECKHE
paccyX/1eHus, YMO3aKJIt0ueHHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U
10 QHAJIOTUH) U JIeNaTh BBIBOJBI.

Pa3nensl «AHanu3 JaHHEBIX B
AJIEKTPOHHBIX TAOIHIIAXY,
«AHanm3 1aHHBIX Ha Pythony

YMeHue co3iaBaTh, MPUMEHATh W MPe0oOPa30BHIBATH 3HAKU U
CHUMBOJIbI, MOJEIM U CXEeMbl I pelIeHus Y4eOHBIX U
IIO3HABATEJIBHBIX 331a4.

Pasnensl «AHann3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIIAX»,
«AHanu3 naHHbIX Ha Pythony

dopMupoBaHHE U pPAa3BUTHE KOMIIETEHTHOCTH B 00JacTu
ucnonbszoBanus UKT (MKT-komnerenuun).

Paznenbr «AHanu3 TaHHBIX B
AJIEKTPOHHBIX TAOJIHIIAXY,
«AHanu3 naHHbIX Ha Pythony

Taoauna 3

IIpeameTHbIE pe3yJIbTATHI

Tpedosanne PI'OC

Yem gocTuraercs

®opmupoBaHue HMH(POPMALMOHHOW U  AJITOPUTMHUYECKOU
KyJIBTYpHbl, (POPMHPOBAHNE TPEACTABICHUS O KOMIBIOTEPE Kak
YHUBEPCAJIbHOM  YCTpOWCTBE  00paboTKM  MH(pOpMaIuH,
pa3BUTHE OCHOBHBIX HAaBBIKOB M YMEHHUH HCIIOJIb30BaHUS
KOMITBIOTEPHBIX YCTPOICTB.

Pa3nensl

«OCHOBBI TPOrpaMMHUPOBAHUs Ha
Python»

«AHanu3 naHHbIX Ha Pythony»

dopMHUpOBaHUE MPEICTABICHUS OO0 OCHOBHBIX M3Yy4aeMBIX
MOHATHUSIX (MHPOpMAIIHS, aJITOPUTM, MOJIENb) U UX CBOMCTBAX.

Pa3nens!l «AHann3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIIAX»,
«OCHOBBI IPOTPAMMHUPOBAHUS HA
Python»

«AHanu3 naHHbIX Ha Pythony,
«BBenenune B MalmmHHOE
oOyuenue Ha Python»




Pa3BuTHE anropuTMHYECKOTO MBIIUICHUS, HEOOXOIUMOTO IS
npoeCCUOHATTLHON IEATEIbHOCTH B COBPEMEHHOM OOILECTBE;
pa3BUTHE YMEHHH COCTaBUTh M 3alUCaThb AITOPUTM JUIs
KOHKPETHOTO HCHOJHUTENs; (OpPMHpPOBaHHWE 3HAHUKH 00
ANITOPUTMUYECKUX KOHCTPYKIHAX, JOTMYECKUX 3HAUYCHHSX H
omepanusx;  3HAKOMCTBO € OJHMM U3  S3BIKOB
OPOTPaMMHPOBAHUS W OCHOBHBIMH  QITOPUTMHYECKUMHU
CTPYKTYpaMU — JIMHEHHOM, YCIIOBHOU M LIMKIMYECKOM.

Pa3nensl «AHaIN3 JaHHBIX B
AJIEKTPOHHBIX TAOIHIIAXY,
«AHaM3 1aHHBIX Ha Pythony,
«OCHOBBI MAIlIMHHOTO
00yJeHUs»

dopmupoBaHue yMeHU#l (popMan3aluu U CTPYKTYPHUPOBAHHUS
uHboOpMalMY, yMEHHUS BBIOMpPATh CHOCOO MPEICTABICHUS
JAHHBIX B COOTBETCTBUU C ITOCTABJIECHHOW 3ajaueil (TaOiuibl,
CXEeMbl, rpauKy, JAMarpaMMbl) C  HCIOJIb30BAaHHEM
COOTBETCTBYIOLINX IPOrPAMMHBIX CPE/ICTB 00PAaOOTKHU JaHHBIX

Pasnensr «OCHOBBI
nporpaMMupoBanus Ha Pythony,
«AHaNIM3 JaHHBIX B AJICKTPOHHBIX
Ta0IHIIAX Y,

«AHanu3 naHHbIX Ha Pythony,
«BBenenue B MallIiHHOE
oOyuenue Ha Python»

dopMupoBaHHE HABBIKOB M YMEHMH Oe30macHOro u
IeJIeCO00Pa3HOTr0O MOBEJCHUS NMPH PabOTEe C KOMIBIOTEPHBIMH
porpaMMaMu U B ceTu MHTepHeT, yMeHus co0Ir01aTh HOPMBI
MHGOPMAIIMOHHON STHKH U TIpaBa

Paznen «BBenenue B
UCKYCCTBEHHBIA MHTEIIJICKT




Y4eOHo-TeMaTH4eCKHil IUVIaH
B sTOM paznene npuBoAUTCS BapUaHT IUIAHUPOBAHUS 3aHITHI, PACCUUTAHHBIN
HAa MUHUMaJbHbIA Yy4yeOHbI 1aH. IlpexncraBieH mnepedeHb IUTAHHPYEMBIX

pe3yabTaTOB  OCBOEHHUS MpOrpaMMmbl JUisi  0a30BOro  BapuaHTa  y4eOHOTO

IaHupoBaHus. Paznuyme 6a30BOro ypoBHS OT YIiyOJIEHHOTO Kypca MpOsIBISIETCS B
CTETICHU TJTyOWHBI M Ka4eCTBAa OCBOCHUS TEOPETUIECKOTO MaTepHaia U MOJTyIeHHBIX

MMPAKTHYCCKHUX HABBIKOB.

TemaTnyeckoe NJIAHMPOBAHHE C ONpeleeHHEM OCHOBHBIX BHAOB Yy4eOHOM
NeSITeJIbHOCTH

Tao6auua 4
«ACKYCCTBEHHBIN MHTEJICKT»
Haumenos Kparkoe Buabl yueOHoil 1eATeIbHOCTH
aHue TEMbI coaecpkaHue
1. Beenenne 8 U u MO
1.1 Beenenue B IIporHo3upoBaHue, Ananumuueckas: TOUCK OTBETOB Ha BONPOCHI YUHUTEJS,
MAaIIHHHOE aHanu3, 00ydyeHue, CaMOCTOSITENIBHBIM  MMOUCK WH(MOPMALUK MPH  PELICHUH
o0yueHue JIaHHbBIE, TIPU3HAKH, [TOCTABJIEHHBIX 3a7a4.
AJITOPUTM, Kommynuxayuonnas: komanaHast paboTa, OTBETHI Ha BOIPOCHI
UCKYCCTBEHHBII YYUTEINs, UTPOBAas IIPAKTHKA.
WUHTEIJIEKT, Ipakmuueckas: ydacTie B Wrpe, paboTa ¢ HMIPOBBIM
MAaIllMHHOE 00yUYeHHe | TPeHAKEPOM.
Pegrexcusnas: peduekcus METOAOM «6 LIS
2.
AHaJIM3 JaHHBIX B 3JIeKTPOHHBIX Ta0auIax
2.1 Hayka o Hayka o qaHHBIX, Ananumuueckas: TOUCK OTBETOB Ha BONPOCHI YUHUTES,
JIaHHBIX. npodeccuu B CaMOCTOSATENBHBI  NMOMCK HMH(DOpMAIMH TpU  PElICHUH
Bonpime 00J1aCTH HAYKH O [TOCTABJIEHHBIX 3a7a4.
JIAaHHBIE JNAHHBIX, JAHHBIE U Kommynuxayuonnas: yaactie B0 PpoHTAIEHOM 00CYKICHUH,
GOJIbLINE JAHHEIE, OTBETHI HA BOTIPOCHI YUUTEJIS.
METO/IbI pabOTHI C Ipakmuueckast: pelieHue npeJiIaraeMbIX 3a1aHUI
JIAHHBIMU cpencrBamu Excel.
Peghnexcusnas:
00CyX/IeHHEe KOHTPOJIbHBIX BOIPOCOB U MOJIBEICHUE HTOTOB
BBIITOJTHCHUSA HpaKTI/I‘IeCKOFO 3a1aHUs
2.2 OnucatenvHast | Tabnudanble nanHble, | AHarumuueckas: TIONCK OTBETOB HAa BOMPOCHI YUUTEIS,
CTaTUCTHKA. METOJIBI PabOTHI C CaMOCTOSITENIFHBI  MMOMCK WH(QOPMAIMK TPHU  pEIICHUH
Ta6m/mm)1e Ta6J'lI/IqHBIMI/I IIOCTABJICHHBIX 3aaad4.
JIaHHEIE JIAHHBIMHU, 0a30BEIE Kommynurxayuonnas: yaactue Bo GpoHTAILHOM 00CYKICHUH,
HUHCTPYMEHTBI OTBETHI HA BOTIPOCHI YUUTEJIS.
TaOJIMIHOTO Ipaxkmuueckasi: pellieHUe NpeIaraeMbIX 3a1aHu.
npoueccopa Excel, Peghnexcusnas:




cOop u oborarmieHue
JIAHHBIX

oﬁcym,ueHI/[e KOHTPOJIbHBIX BOIIPOCOB U MOJABCACHNUC UTOTOB
BBITIOJTHCHHUS NPAKTUYCCKOT'O 3alaHuA

2.3 O6paboTka CTaTUCTHYECKHE Ananumuyeckas: TIONCK OTBETOB Ha BOMPOCH YUHTEI,
JAHHBIX MIOKa3aTeIH, MEPbI CaMOCTOATENbHBIH IMOUCK HWHMOOPMALUH TPH  PELICHUH
CpeAcTBaMHU LECHTPAIBbHON MOCTABJICHHBIX 3a/1ad.
3JIEKTPOHHOH | TeHAeHIHUH, Kommynurxayuonnas: yaactue Bo GpoHTaIEHOM 00CYKICHUH,
TaOIUIBI BCTPOCHHBIC OTBETHI Ha BOIIPOCHI YUUTEJIS.

dynxumn =CUET(), | Ipaxmuueckas: pelieHue IIpeaIaraeMblx 3aaHui
=CYMMY(), cpeactBamu Excel.

=CP3HAY(), Pegrexcusnas:

=MAKC(), =MHUH(), | oGcyxneHne KOHTPOIbHBIX BONPOCOB U MOJBEACHUE UTOTOB
=MOJA(), BBIIIOJHEHUSI IPAKTUYECKOTO 3aaHHUs

=MEJINAHA()

24 O6paboTka [epBuunelit ananus | Anarumuueckas: TIONCK OTBETOB HA BOIPOCHI yUHTEINS,
JAHHBIX. JIAHHBIX, 3TAIIBI CaMOCTOATENbHBIA IONCK HWHMOPMAUK TpPH PELICHUH
[epBuuHbIit paboTHI C JAHHBIMK, | MOCTaBJIEHHBIX 3aad.
aHau3 BCTPOCHHEBIE Kommynurxayuonnas: yaactue Bo ppoHTaIEHOM 00CYKICHUH,

GbyHKIMH OTBETHI Ha BOIIPOCHI YUUTEJIS.

=CUETECIJIN(), Ilpaxmuueckas: pelnieHue npeagaraeMbix 3alaHui
=CYETECJIMMH(), | cpenctamu Excel.

=CP3HAUECJIN(), | Pegrexcusnas:

=CP3HAUECJIMMH | obcyxneHne KOHTPOIBHBIX BOTIPOCOB U TIOABEICHIE HTOTOB
(), =CYMMECIJIN(), | BBITOTHEHUS MPAKTUIECKOTO 3aJaHHS

=CYMMECJIMMH()

25 Busyammzanus | Busyanusanns Ananumuueckas: TIONCK OTBETOB Ha BOMNPOCHI YYHTEIS,

JIAHHBIX JIaHHBIX, CaMOCTOATENbHBIH MOUCK WH(OpMALMK TIpH  pELICHUH
BHU3YaJIbHBIN aHAIU3 | MOCTaBJICHHBIX 3ajad.
JAHHBIX, TpapuKH, Kommynurxayuonnas: yaactue Bo ppOHTaILHOM 00CYKICHHUH,
JIMarpaMmBbl, OTBETHI Ha BOIIPOCHI YUUTES.
THCTOTPAMMBI, Ipakxmuueckas: pemieHne  IpeularaeMbIX  3adaHuil
KOHCTPYKTOP IS cpeactBamu Excel.
paboTEI ¢ Peghnexcusnas:
JrarpaMMaMHy M UX 00CyXJieHHe KOHTPOJILHBIX BOIIPOCOB U MOJBEICHUE HTOTOB
(dopmaTrpoBaHue BBITIOJTHEHHS IPAKTUYECKOTO 3a/IaHMI.

2.6 Craructunueck | CraTucTudeckuit Ananumuueckasi: TIONCK OTBETOB Ha BOMNPOCHI YYHTEIS,
uil aHanu3 aHaJN3 TaHHBIX, CaMOCTOSATENbHBIH MMOUCK WH(OpMAaLMK TIpU  pELICHUH
JIAHHBIX. BU3yaln3alys MOCTaBJIEHHBIX 3a]1a4.

Koppemnsiiion | aaHHBIX ¢ IOMOMIbI0 | KommyHukayuonnas: ydaactae BO GpOHTaAIbHOM 00CYKICHHH,
HbII aHaN3 JarpaMMbl OTBETHI Ha BOIIPOCHI YUUTES.
pasbpoca u pacuera | [Ipaxmuueckas: pemieHne  IpeularaeMbIX  3adaHuil
KO3 uIIeHTa cpencrBamu Excel.
KOPPEJSALIH, Pegrexcusnas:
ko3 punmeHt 00CyXJieHHe KOHTPOJIbHBIX BOIIPOCOB U MOJBEICHUE NTOTOB
KOppeJsLun BBITIOJTHEHHS IPAKTUYECKOTO 3a/IaHMs
IMupcona

2.7 Cratuctuueck | [Toctpoenue Ananumuyecxkasn: TIOUCK OTBETOB Ha BOMPOCHI YUUTE,
nil aHanm3 MaTeMaTHIeCKOH CaMOCTOSATENbHBIH MOUCK HWH(OPMALMK TPH  PELICHUH
JIAHHBIX. MOJEITA IMHCHHOU MOCTaBJICHHBIX 3aj1a4.

JInHelHbIN (TmapHoif) Kommynuxayuonnas: yaactvae Bo GpoOHTATLHOM 00CYKIIEHUH,
PETPECCHOHHBI | 3aBHCUMOCTH U €€ OTBETHI Ha BOIIPOCHI YUUTES.
il aHaMM3 HHTEpIIpeTanus Ipaxmuueckast: pelieHne  TIpeaaraeMbIX  3aJaHul
cpeactBamu Excel.
Peghnexcusnas:

06Cy)KH€HI/Ie KOHTPOJIbHBIX BOIIPOCOB U MOJABCACHNUE UTOTOB




BBITIOJTHCHHUS NPAKTUYCCKOT'0 3aJaHUs

2.8 IIpoext IlonsTus paznena Ananumuyeckas: TOUCK OTBETOB Ha BOIPOCHI YUYHUTENS,
«Cratuctudec | «AHaNW3 NaHHBIX B CaMOCTOATENbHBIH IOUCK HWHMOPMALMK TPH  PELICHUH
KUl MeTox JIEKTPOHHBIX MOCTABJICHHBIX 3a/1ad.
aHaIM3a Ta0IMIAX» Kommynukayuonnas: yaactue Bo ppoHTaIEHOM 00CYKICHUH,
JAHHBIX» OTBETHI Ha BOTIPOCHI YIUTEII.
Ilpakmuyeckaa:  pelleHHe  IpeularaeMblX  3adaHuil
cpencrBamu Excel.
Pegrexcusnas:
00CyX/1eHUue KOHTPOJIBHBIX BOIIPOCOB U MOJBEICHUE UTOTOB
BBITIOJTHEHHS] IPAKTUYECKOTO 3a/IaHMs
3.
OcHoBBI s13bIKa IporpammupoBanusi Python
3.1 Anroput™el n | McnonanTens, Ananumuueckas: TIONCK OTBETOB Ha BOMNPOCHI YYHTEI,
UCTIOJIHUTENH. | anropuIM. CaMOCTOATENbHBIH IMOUCK WH(OpMALMK TIPH  pELICHUH
Croco6b1 Croco0bI 3amucu MIOCTaBJIECHHBIX 3a/1ay.
3aMucu ITOPUTMOB: Kommynurxayuonnas: pabota ¢ UTPOBBIM TPEHAKEPOM.
aIrOPUTMOB CIIOBECHBIH, Ilpakmuueckaa: ~ OTBETBI ~ Ha  BONPOCHL,  pELICHUE
MIOCTPOYHBIN, OJIOK- | mpeayaraeMbIX 3aJaHUil Ha S3bIKE IPOTPAMMHUPOBAHHUSA
cxema, mporpaMma. Python.
JluneinsIi, Peghnexcusnasn: 3anomHenne micta peduexcun
Pa3BeTBIAOIINICT
LUKINYECKUI
AJITOPUTMBI.
3.2 Ob6urme Hctopus s3pika Ananumuyeckas: TIOACK OTBETOB Ha BOMNPOCH YUMTEJ,
CBEJIEHHUS O Python, CaMOCTOATENbHBIH MMOUCK WH(OpMAalLMK TIpU  pELICHUH
SI3bIKE KOMITHJTUpYEMbIE 1 MIOCTaBJIEHHBIX 33]1a4.
NpOrpaMMHUpO | UHTEpHpeTupyemsle | Kommynuxkayuonnas: pabota B KOMaHgax M (Win)
Bauus Python | s3bIKH, JOCTOMHCTBA | MHIMBHIYaJIBHO.
1 HEAOCTATKH Ilpakmuueckasi: ~ OTBETBI ~ HAa  BOIPOCH,  pELICHHE
Python. IpeaIaraeMbIX 3aJaHuil Ha SI3BIKE POTrPaMMHPOBAHUS
[onsTre naHHBIX, Python.
THITBI JaHHBIX: Pegrexcusnas: 3amonHenue aucTa pedeKcun
1erble,
BEIIIECTBEHHBIC U
CTPOKOBEIE.
ITonsiTue
NIEPEMEHHO,
pa3HHIA MEXIY
NIEPEMEHHON U
KOHCTaHTOH.
3.3 Opranmzanust | @ynknus print(), Ananumuyeckas: TOUCK OTBETOB Ha BOIPOCHl YUMTENd,
BBO/IA M IpaBuiIa ee CaMOCTOSTENIbHBIH MOUCK HWH(OPMALMK TPH  PELICHUH
BBIBOZIA HCTIOTb30BaHUS. MIOCTaBJICHHBIX 3a]1ad.
JTAHHBIX Ommbku mpu Kommynuxayuonnas: pabora B KoMmMaHmax u  (Win)
HCTIOJTb30BaHUH WHAWBUIYAIBHO.
¢ysaxumn print() IIpaxmuueckas: OTBETBl ~ Ha  BOIPOCHl,  PEILIEHUE

Tunel gavHbIX: int,
float, str.
[puBeneHue TUIIOB ¢
[TOMOILBIO
COOTBETCTBYIOIIUX

npejiaraeMbiX 3aJaHuil Ha SI3bIKE [POrPaMMHUPOBAHUS
Python.
Pegrexcusnas: 3anonHenue InucTa pedIieKcun




¢bynknuii (int(),
float(), str()).
Oynkmms type().
Omneparop
NPUCBaNBaHHUS.
IIpaBuna
HUMEHOBaHUS
NIEPEMEHHBIX.
®yuxuus input(),
TIpaBuiia ee
UCTIONIb30BAHMS.
Heob6xoaumocTs
TIPUBEICHUS
LEJIOYHUCIIEHHBIX
JAHHBIX K THITY int
ociie BBOJA.

3.4 Anroputmude | Tumbsl TaHHBIX B Ananumuueckas: TIONCK OTBETOB Ha BOMNPOCHI YYHTEIS,
cKast Python, CaMOCTOATENbHBIA IONCK HWHMOPMAIUH TpPH PELICHUH
KOHCTPYKLHUS | apu)MeTHIECKHe MOCTaBJICHHBIX 3a/1ay.

«cIeloBaHUE» | omepaTopsl, Kommynuxayuonnas: pabora B KOMaHZax H  (WIH)
JICUCTBHS C WHJIMBHYaJIBHO.
NepeMEHHbBIMU. Ilpakmuueckasi: ~ OTBETbI ~ HAa  BOIPOCHI,  pELICHHE
AJNTOPUTM, BHIIBI npejajaraeMbIX 3aJaHuil Ha SI3bIKE POrPaMMHUPOBAHUS
AITOPUTMOB, Python.
0COOEHHOCTH Pegrexcusnasn: 3anonHenue n1ucTa pedeKCun
JIMHEIHOTO
anroputMa, OJIOK-
cxema.
brok-cxema
JINHEIHOT O
JIropUTM™Ma.

35 [Mporpammupo | biok-cxema Amnanumuuecxasi: TIOUCK OTBETOB Ha BONPOCHI YYHTEJ,
BaHHE JIMHEITHOTO CaMOCTOATENIbHBIH MMOUCK WH(OpMAalLMK TNpU  pELIeHUH
JMHEHHBIX JIrOpUTMa. MIOCTABJIEHHBIX 3aJ1ady.

ITOPUTMOB [MporpammupoBanne | Kommynukayuonnaa: pabota B KOMaHAax H  (WIH)
JIMHEHHBIX WHJIUBHIYaJIBHO.
JITOPUTMOB, Ilpakmuueckasi:  OTBETBl ~ HAa  BOIPOCH,  pELICHHE
apudmMeTHIecKue IpeaIaraeMbIX 3aJaHuil Ha S3BIKE MPOTrPaMMHPOBAHUS
OIIepaTopBHl, Python.
HepeMeHHbIE. Pegrexcusnas: 3anonHenue nucra pediekcun

3.6 Anroputmude | PaserBistommiics Ananumuuecxasi: TIOUCK OTBETOB Ha BONPOCHI YYHTEI,
cKas QJITOPUTM, OJIOK- CaMOCTOATENIbHBIH MMOUCK WH(OpMAaLMK TNpU  pELICHUH
KOHCTPYKIIMSL | cXeMa BETBJICHMS, MIOCTABJIEHHBIX 3aJ1au.

«BETBIICHHE» | OIEPATOPHI Kommynukayuonnasn: pabota B KOMaHAax ®  (WIH)
CpaBHEHMUS. WHJIMBHUYaJIBHO.
YcnoBHbIE Ilpakmuueckasi: ~ OTBETBI ~ HAa  BOIPOCH,  pELICHHE
oneparopsl if, if-else, | mpemnaraembix 3amaHdil Ha A3bIKE MPOrPAMMHPOBAHUS
IIpaBUJIa 3aIluCH Python.
YCIIOBHBIX Pegrexcuenas: 3anonHenne aucta peiekcun
OIIEPaTOPOB.

3.7 Tonnas bnok-cxema Ananumuyeckas: TIOUCK OTBETOB Ha BOIPOCHI YUUTEINS,
¢dopma BETBIICHHSI. CaMOCTOSATENbHBIM MMOUCK WH(OpMAalMK TpH  PEUICHUH
BETBJICHUS [MonHbIi yCIIOBHBIN MOCTABJIEHHBIX 3aJ1au.

oriepaTop, npaBuia




3aIMCH IIOJIHOTO Kommynuxayuonnas: pabora B KOMaHAax H  (WIH)
YCIIOBHOTO WHJIUBHYaJIBHO.
oreparopa. Ilpakmuueckasi:  OTBETBI ~ HAa  BOIPOCH],  pPELICHHE
IpeATaraeMbIX 3aJaHuil Ha S3BIKE IPOrPaMMUPOBAHUS
Python.
Peghnexcusnaa: 3anomHenne nmicta pediaexcun
3.8 IIporpammupo | IIporpammupoBanue | Ananumuueckas: TIOUCK OTBETOB Ha BOINPOCHl yUYHTENs,
BaHHE JIMHEIHBIX CaMOCTOATENbHBIH IMOUCK HWH(OPMAalUU TpH  PELICHUH
Pa3BETBISION] | aJTOPUTMOB, MOCTaBJIEHHBIX 3aJ1ay.
uxcs apuMeTHICCKHE Kommynuxayuonnas: pabora B KomaHmax u (Wiu)
AITOPUTMOB. OIlepaTopHl, WHIIUBHYaJIBHO.
VYcnoBHBIH NIepEeMEHHBIE. Ilpakmuyeckaa: ~ OTBETBl ~ Ha  BONPOCHL,  pELICHUE
orepaTop IpeIaraeMbIX 3aJaHni Ha A3bIKe IporpaMmupoBanus Python
Peghnexcusnan: 3anomHenne nmmcta pediaexcun
3.9 IIpocteie n PazBeTBistronuiics Ananumuueckas: TIONCK OTBETOB Ha BOMNPOCHI YYHTEIS,
COCTaBHBIC QJITOPUTM, OJIOK- CaMOCTOATENbHBIA IONCK HWHMOPMAIUH TpPH PELICHUH
yCIIOBUSA cXeMa BEeTBJICHHUS. MIOCTaBJIEHHBIX 3a]1ay.
Jloruueckue Kommynuxayuonnas: pabora B KOMaHZax H  (WIH)
OTIepaTopHl, WHJIMBHYaJIBHO.
cocTaBHbIE yclOBUS. | [Ipakmuueckas: ~ OTBETBI ~ Ha  BOIPOCH],  peEILICHHE
VYcroBHbI oniepatop. | mpeasaraeMbIX 3aJaHUi  Ha  SI3bIKE IPOTPaMMHUPOBAHHUSA
Python.
Pegrexcusnasn: 3anonHenue n1ucTa pedeKCun
3.10 Anropurmude | Omeparop while B Ananumuyeckas: TIONCK OTBETOB HAa BOMPOCH YYHTEI,
cKast Python, cunTakcuc CaMOCTOATENbHBIA IONCK HWHMOPMAUK TpPH PELICHUH
KOHCTpYyKuusi | oneparopa while. MIOCTaBJIEHHBIX 3a]1ay.
«IOBTOPEHUE» Kommynuxayuonnas: pabora B KomaHmax u  (Wiau)
. WHJIUBHYaJIBHO.
IIporpammupo Ilpaxmuueckas: OTBETBI Ha BOIIPOCBI, pelenue
BaHHE I[UKJIOB npejajaraeMbIX 3aJaHuil Ha SI3bIKE IPOrpaMMHUPOBAHUS
C 3aJIlaHHBIM Python.
yCIOBHEM Pegrexcusnas: 3amonHenue IucTa pedIieKcun
MPOJIOIDKCHUS
paboThI
3.11 IIporpammupo | Omnepatop for B Ananumuueckasi: TIONCK OTBETOB Ha BOIPOCHI YUHTEN,
BaHue HuKiIoB | Python, pyHkims CaMOCTOSATENbHBIH MMOUCK WH(OpMAaLMK TIpU  pELICHUH
C 3a/IaHHBIM range(), CHHTaKCHC [IOCTABJIEHHBIX 3aJa4.
YUCIIOM ¢Gbyukuu range(). Kommynuxayuonnas: pabora B KomaHmax u (Wiun)
MOBTOPEHHH WHJIUBHYJIBHO.
Ilpakmuyeckaa: ~ OTBETHI ~ Ha  BONPOCHL,  pELICHUE
IpeaIaraeMpIX 3aJaHuil Ha SI3bIKE NPOrPaMMUPOBAHUS
Python.
Pegrexcusnas: 3anonHenue aucTa pedIeKcun
3.12 IIpoexr Huknnueckuii Ananumuyeckas: NOUCK PELICHUS IOCTaBIEHHON 3aauul.
«PaznmaHbIe AITOPHUTM, aNroput™ | Kommynukayuonnaa: pabota B KOMaHIaX ©  (WIH)
BapUaHThI while, anroputm for, | MHAMBUAYATBHO.
MpOTPaMMHUpPO | mpaBmIiIa 3amucu IIpakmuuyeckas: pemieHne IPOEKTHON 3amaunl. PegiexcusHast.
BaHMs LHUKITNYECKIX 3aII0JIHEHHE JINCTA PeICKCHH.
UKJIMYECKOTO | aJrOPUTMOB B
AITOPUTMAY Python.
3.13 IIpoext Tunel TaHHBIX, Ananumuyeckas: B IpoLeCcCce CUCTEMATH3AIUY 3HAHUM.
«Hauana TiepeMeHHbIE, Kommynuxayuonnas: npu paboTe B KOMaHIAX.

¢GyHKIHY,




NpOTpaMMHUpPO | MaTeMaTHYeCKUE U Ilpakmuueckas: B paboTe MO CO3AaHUIO BU3YAIbHOW KapThl
BaHMS» JIOTHYECKHUe 3HaHUH. Peghiekcusnas: 3aNI0HEHNE JTUCTA pedIIeKCUH
OIIEPaTOPBI, BUIBI
AJITOPUTMOB,
YCIIOBHBIN OmEpaTop,
oreparop for,
orreparop while.

Paznen 1. BBegeHue B HCKYCCTBeHHbIN MHTELIEKT (1 1)
Vuyamecss JODKHBI 3HATh TOHATHE HMHGOpPMAIUM, pa3iduyue MEXIy

MOHATUSIMU «UH(OPMALIHS, «TAHHBIE.

VYyanmmecs TOJKHBI YMETh:

® [IPUBOJIUTH MPUMEPHl MHGOPMAIIMOHHBIX MPOIIECCOB B MPHUPOJIE, OOIIECTBE,
TEXHUUYECKUX CUCTEMAX;

® CTPYKTYpHpOBaTb HMH(POPMAILIUIO, BBIIETSATH OCHOBHBIE TOHSITHS U
B3aMMOCBSI3U MEXKIAY HUMHU.
Pa3nen 2. AHAJIN3 JAHHBIX B 3JIEKTPOHHBIX Tabaunax (6 4.)
VYuamuecs 101KHbI 3HATh:

® BO3MOXXHOCTH AJICKTPOHHBIX TaOJIUIL JISI XpAaHEHU S, aHAJIN3a U PEJICTaBICHUS
JAHHBIX;
VYyamuecs 101KHbl YMETh:

® BBOJIUTh U PEIAKTUPOBATH JAHHBIC B DJICKTPOHHBIX Ta0IHIIAX;

® BBITNOJHATh BBIYMCICHUS C MTOMOIIBIO AJIEKTPOHHBIX TAOJIUII, MPEJCTABIAThH
JIaHHBIE B BUJIE AMarpaMm U rpadukoB.
Pa3nen 3. OcHoBbI nporpamvupoBanus Ha Python (10 4.)
Yuammecs T0JKHBI 3HATh:

® TIOHSTHS «AJTOPUTM», KUCIIOJIHUTEIbY, «CUCTEMa KOMAaH]l UCTIOJIHUTEIIS»;

® OCHOBHBIE AJITOPUTMUUECKUE CTPYKTYPbI: CIIEIOBAHUE, BETBICHHUE, LIUKIT;

® pcaju3ali0 OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYP B BBIOPAHHOM SI3BIKE
pOTrpaMMHUPOBAHUSI.

yanH/IeCH JOJIKHBI YMCTb!



® COCTaBJIATH aJITOPUTMBI JIJIsl PEIICHUS TPOCTHIX 3a7a4 B CIIOBECHOU (hopme, Ha
AITOPUTMUYECKOM SI3bIKE U Ha BHIOPAHHOM SI3BIKE TPOTPAMMHUPOBAHUS;
® BBINIOJIHATH TPACCUPOBKY aITOPUTMA;
® [POrpaMMHPOBAThH HECIOKHBIC TUHEHHBIE, PA3BETBIISIONINECS U IUKITNIECKHIE
aJITOPUTMBI HA BBIOPAHHOM SI3bIKE MPOTPAMMHUPOBAHHUS.
Coaep:xanue Kypca

B »TOoM pazgene comep)KUTCS TeMaTHUECKOe IUTAHMPOBAaHHE U IEepeUYeHb
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MPOrpaMMbl (MTOTOB M3YYEHHUS OTICIBHBIX
TEM).

Ha ycmoTpenue yuutenss KOJIMYECTBO YacoB, OTBEIACHHBIX HAa OCBOCHHE
OTJENBHBIX TEM W TMPOBEICHUE MPOCKTHBIX 3aHITHUN, MOXKET OBITh YBEIHUYEHO B
3aBHCHMOCTH OT BO3MOKHOCTEW U MHTEPECOB 00YJAIOIINXCSI.

Pa3nuune 6a30BOro ypoBHs OT yriIyOJIEGHHOTO Kypca IpOsIBISETCS B CTEHNCHU
rIIyOMHBI W KayecTBa OCBOGHHUS TEOPETUYECKOTO MaTepuaia W TMOTYYCHHBIX

IMPAKTHYCCKHUX HABBIKOB.



TemaTH4yeckoe IJIAHUPOBAHUE

Tadoauna 5

MuHMMaIbHBIH BAPHAHT Y4eOHOI'0 IVIAHA

Ne Tema KoJsmmuecTBo yacos
BBenenne B MCKyCCTBEHHBIH HHTEJLIEKT

1 | BBenenue B MCKYCCTBEHHBIM HHTEIIEKT 1

HToro no pazneny 1
AHaJM3 JaHHBIX B 3JIeKTPOHHBIX TA0IMLIaX

2 | Hayka o nannbsix. bonpime ganHsie 1

3 | OnucarenpHas craTUcTUKa. TaOIMUHble JaHHBIE 1

4 | ObpaboTka qaHHBIX. [IepBUYHBIN aHATN3 1

5 | Cratuctuueckuil aHanu3 1aHHbIX. KoppensunoHHbIN aHaAIN3 1

6 | CrtaTucTHYECKUI aHATU3 JaHHBIX. JIMHEHHBIN perpecCuOHHBIN 1
aHaJIn3

7 | [IpoekT «CTaTUCTUYECKUI METO/ aHAJIN3a JAHHBIX» 1
Hroro no pasneny 6

OcHoBbI nporpaMmupoBanus Ha Python

8 | Anroputmbl 1 ncnodHATENN. CIIOCOOBI 3aITUCH aITOPUTMOB 1

9 | O6mue cBeneHMs 0 A3bIKe IporpaMMmupoBanus Python 1

10 | Opranuzaius BBO/Ia U BBIBOJA TAHHBIX 1

11 | AnropuTmMudecKas KOHCTPYKITUS «CJICTIOBAHUEY 1

12 | [IporpaMMupoOBaHUE THHEWHBIX aJITOPUTMOB 1

13 | Anroput™Mudeckast KOHCTPYKIIUS «BETBJICHUE 1

14 | IlporpammupoBaHUE Pa3BETBIIAIOIINUXCS AITOPUTMOB. Y CIIOBHBIH 1
oreparop

15 | Ilpoctble 1 cOCTaBHBIE YCIOBUS 1




16 | [IporpamMMupoBaHu€E LUKIIOB € 33/1aHHBIM YHCIIOM IOBTOPEHUMN 1
17 | IIpoexT «Hauana nporpamMupoBanus Ha Python» 1
Hroro no pasueny 10
UTOrO 17

Opranu3anMoHHO-NEeJArorn4ecKue ycJ0BHSA peaju3anun Kypca

Jlns peanu3anuy Kypca Ha OCHOBE MPOrpaMMbl HEOOXOIMMO HAIMYUE CHEMYIOLIUX

KOMIIOHCHTOB:

® KOMIIBIOTEpPHOE pabouee MECTO Y4YuTessl, MOAKIOUeHHOe K cetu MHTepHer

(Wi-Fi nnu no kab6einro),

MPOEKIITMOHHOE 00OpYy/IOBaHKME WJIM MHTEPAKTUBHAS JIOCKA C BO3MOXKHOCTBIO
JIEMOHCTpAIlUY IPE3CHTALINM;

KOMITBIOTEPHI UM HOYTOYKH, PACIOJIOKEHHBIE B KOMITBIOTEPHOM KJIacce, TJie
KKl YYEHUK pabOTaeT ¢ yCTPOMCTBOM JMOO WHIAMBUIYAJIBHO, JMOO B
napax;

KOMITBIOTEPHI WJIM HOYTOYKH KaK yYalluXcCsl, TAaK U YUYUTENS TOJDKHBI OBITh HAa
onepanroHHbIX cucteMax Windows/MacOS;

TUTIOBOE IIPOrPaMMHOE o0ecnieueHue, IPUMEHSEMOE
o01ieo0pa3oBaTeIbHBIMU OPraHU3alUsIMU, BKIIIOYask IPOrpaMMmy Jijisl paboThl
C 2JIEKTpOHHBIMU Tabiuiiamu MS Excel;

uHTerpupoBanHas cpeaa pazpadorku (IDE) mis si3pika mporpamMMupoBaHuUs
Python;

Jupyter Notebooks — cpena paspaboTku, s 3amycka (aiiioB U3 MaTepUAIIOB

YMK c¢ komnbroTepa win U3 001a4HOTO XPaHUITUIIIA.




Texnunueckue TpedoBanus k 11O

1K wim HOyTOYK Ha 6aze OC Windows, MacOS

Cucremusie TpeboBanus Windows Cucremnsie TpeboBanus MacOS

e Ormepamnmonnas cuctema Windows 7 |  Omneparmonnas cuctema MacOS X 10.10 wtu Bbite

WJIM BBILLIE e IIpoueccop Intel® Core Duo min aHamoOruyuHbIi C
e [Ipomueccop Intel® Core Duo nnu yactotou 1,5 I'T'1y mnm BeIme
aHaJOTUYHbIN ¢ yactorou 1,5 [T e 1,5 I'b onepatuBHoii mamstu - [Iponeccop Intel®
WJIM BBIIIE Core Duo unm aHanorudssii ¢ gactoroit 1,5 '’ mm
e 2/4 T'b onepaTUBHOW MaMsTH AJIs BBIIIIE
CUCTEM 1o/ yrpasieHuem 32/64- e 1,5 I'b onepaTuBHOMN NaMsITH

outHon Windows

e Paszpemenue skpana 1024x768 unu 6omblie
e Hanuuue MHTEpHET-COCTUHEHUS
e Heo0x01uMo UCTIONB30BaTh aKTyallbHBIE BEPCHH OJHOTO U3 cieayronx opaysepos: Edge,

Chrome, Safari, Firefox, Opera

®opMbI aTTECTALNH

Bce pasgens! mpeanoararoT BEIIOJIHEHUE U 3aIUTy MPOEKTOB. [IpoekTrl mo
CBOEH JMIAKTUYECKOM CYIIHOCTH HaleJeHbl Ha (OPMHUPOBAHHME CIOCOOHOCTEM,
NO3BOJISIOMMX 3P(EKTUBHO JACHCTBOBaTH B pEAIbHOM >KMU3HEHHON CHUTYallMH.
Obnagast UMM, ydyaliyecss MOTYT aJalTUPOBATHhCA K HM3MEHSIOUIMMCS YCIIOBHSIM,
OpPUEHTHPOBATHCS B pa3HOOOPA3HBIX CUTyalUsX, padoTaTh B KOMaH/IE.

[Ipu pabore Hax MNPOEKTOM TMOSBIAECTCA HUCKIIOUUTEIbHAS BO3MOXKHOCTH
dbopMHUpOBaHUS Yy ydYalIUXCsl KOMIETEHTHOCTH pa3penieHus: mpoOjeM (MOCKOJIbKY
00s13aTENIbHBIM YCIOBUEM PEANTU3aLMU METOIA TPOEKTOB B IIKOJIE SIBIISIETCS PEIICHHE
ydaliuMcsi COOCTBEHHBIX MpPOOJIEM CpeACTBAaMHU IPOEKTa), a TakKe OCBOCHHE
CHOCO0O0B JIEATEIBHOCTH, COCTABISAIONINX KOMMYHUKATUBHYIO U HH(OPMALMOHHYIO
KOMIIETEHTHOCTH.

Kaxnpiii mpoekT mpeamnojaraer MOJMydeHHe Kakoro-imbo mpoaykra. B
MPEIAraéMbIX MPOEKTAX ATO MPOrPaMMHBIN MPOAYKT, PEIIAIOIINN Ty WA HWHYIO

3a1a4y. Ha BoinionHeHue ITPOCKTa MMpecaiaracTcs 0a30BOE KOJINYECTBO qaCcoB, OJHAKO



10 YCMOTPEHHIO YUHTEIIS, & TAKXKE B 3aBUCMMOCTH OT YMEHUN U UHTEPECA YUECHUKOB
K T€ME KOJIMYECTBO YAaCOB MOXKET ObITh yBenHueHO. KOHKpEeTHbIE pEKOMEHIAINU
JIaHBl B MATEpHUAJIaX IPOCKTHBIX 3aHITUH.

Ha ©0a30BOM ypoBHE TPOEKTHBIC 3aHATHS TPEAJAraroTcs Ha TEMBI
«CTaTUCTUYECKMH  METOJ ~ aHaJW3a  JaHHbIX», «PasnnuHple  BapuaHThI
IIPOrPaMMMPOBAHUS LUKIMYECKOTO anroputMmay, «Hagana nmporpammupoBanus Ha
Python», oHM SBISAIOTCA MEXIIPEAMETHBIMH, B OTJIMYME OT MOHOIIPOEKTOB, YACTUYHO
BBIIIOJIHAIOTCA BO BHEYPOYHOE BpeMs M I1I0J PYKOBOJICTBOM HECKOJBKUX
CHEUAINCTOB B PA3JIMYHBIX OOJACTAX 3HaHUSA. Takue MPOEKThl TPeOyIOT OYEHb
KBaJIM(ULIMPOBAHHON KOOPAMHALIMA CO CTOPOHBI CIELMATUCTOB M CIAKEHHOU
paboThl MHOTMX TBOPYECKUX Ipymi. MexXnpeIMeTHbIe IPOEKThl MOTYT OBITh Kak
HEOOJIBIIMMU, 3aTParuBalOIIMMK JIBa-TPU MpEAMETa, TaK W HAIMpPaBICHHBIMH Ha
pelieHre JOCTAaTOYHO CJHOXHBIX MpoOjeM, TpeOyromMX CoJep:KaTelbHON
WHTErpallid MHOTUX 00JIacTel 3HAHMUS.

Ilepeyens ucnosb3yemoro ooopyaosanus Lienrpa «Touka pocrax:
HOYTOYKHU
Moy
Ouku BUPTYyaIbHON pEaTbHOCTU
doToanmnapar ¢ 00bLEKTUBOM
[ratud
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