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[TosicuuTenbHas 3anucka

[Iporpamma kypca «VICKYCCTBEHHBIM HMHTEIEKT» COCTaBl€HA i 7—8 KiIaccoB B
coorBercTBUM ¢  TpeboBanusmMu PI'OC  ocHoBHOrO oOmEro oOpazoBaHus  (TpUKa3
Munnpocsemienust Ne287 ot 31 mas 2021 r.), ¢ y4eTOM IPEEMCTBEHHOCTH MPOTPaMM HadyaJlbHOTO,
OCHOBHOTO U cpeaHero oOmiero oOpasoBanus. IIporpamma mnpenHazHaueHa Ui HpPOJOJDKEHUS
00y4eHHs OCHOBAM MCKYCCTBEHHOTO MHTEIUIEKTa M OPUEHTHPOBAHA HA aHAJHM3 JaHHBIX, BBEJICHHE B
MalrmHHOe 00ydeHrne Ha 6a30BOM ypoBHE. 3a TOCIICIHUE ECATHIICTUS BO MHOTHX O0JIACTSIX HAYKU
W WHAYCTPUH CTajJl HaKaIUTUBAThCS OOJIbIIME OOBEMBI JAHHBIX, & TAKXKE CTalH Pa3BUBATHCS
METOJbl MAIIMHHOTO OOYdYeHHs, TIO3BOJISIIOIIME W3BJIEKaTh W3 OTUX JIAHHBIX 3HAHUA U
SKOHOMMYECKYIO MOJIb3Y.

st 6a30BOTO YpOBHSI MPOTpaMMOil MPEAYCMOTPEH MPOIENESBTHUECKUN pa3ieN aHain3a
JTaHHBIX B DJJICKTPOHHBIX TaOJMIIAX, a TAaKKe OCHOBHI TpOrpaMMupoBaHHs Ha Python, anamm3
naHHeIX Ha Python. OcHoBomomararomer TeMou SIBISETCS BBEJACHHE B MPOTrpaMMHUPOBAHHE Ha
Python. CopmupoBanHble y yudamuxcs 3HaHMS M YMEHHS B OOJAaCTH NpPOTpaMMHUpPOBAHUS Ha
Python Oynyr B panpHEWIIeM WCIOJNB30BaHbl MPH HW3YyYCHWH aHAIMW3a JaHHBIX Ha CTYICHU
OCHOBHOTO 00mero oOpa3oBaHWs W MAIIMHHOTO OOYYEeHHMs] Ha CTYMEHH CPEIHEro OOIIero
obOpaszoBanusi. DataScience — ojHa W3 CaMbIX NPOTPECCHUBHBIX 00JIacTEeld B MPOrpaMMHUPOBAHUHU
cerosiHs, a Python — cambrit monyssipHBIN U pacpOCTPAaHEHHBIH S3BIK, UCIOJIB3yEMbIN 71l aHAIIM3a
NaHHbIX. He yauBUTENbHO, YTO JBE 3TU 00JacTH 3HAHUM AaKTHBHO H3Y4YalOTCAd M MPHUMEHSIOTCS
CHelHaTUCTaMH I MOCTPOSHUS MPEIUKTUBHBIX MOJENel, BU3yalu3aluud U paboThl C JaHHBIMHU.
Kypc mo3BoauT ydamumcsi OCBOUTh OCHOBHBIE HHCTPYMEHTHI paOOThl ¥ MPUCTYIUTH K MIOCTPOCHHUIO
Mozenell U pabore ¢ JaHHBIMH. B Xoze ocBoeHMsI yuyeOHOro maTepuana Kypca y ydaliuxcs
dbopMupyeTcsi ycTOMYMBBIA HHTEpEC K M3YYCHHMIO JaHHOM TeMbl M 3aKiajpiBaeTca Oaza [yis
MPOJIOJDKEHHUSI H3YY4EHHsT METOJOB MAIIMHHOTO OOyuYeHUss Ha CTYNEHH CpPEeJHEro OOIIero
o0Opa3oBaHMsI.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C OJHUM W3 IUAAKTHUYECKUX MPUHLHUIIOB —
MNPUHIMIOM TpeeMcTBeHHOCTH. CoJep)KaHue MporpaMMbl HAaXOOUTCS B TECHOW CBSBU €
MaTepuagoM Jid HadajdbHOro oOmiero oOpa3oBaHUs, a TaKXkKe SBISETCS HEOOXOAUMBIM IS
MOCIENYIONEr0 M3y4eHUsT Ha CTYNEHM cpelHero olmero oOpa3oBaHHs. DOTO — JIMHUA s3bIKa
nporpammupoBanusi Python, ocBoeHHe KOTOpPOro HayMHAETCSl B OCHOBHOW IIKOJIE, W CKBO3Has
JMHMUS MAIIMHHOTO OOYy4YeHUs, OCBOEHHE KOTOPOTrO HAUMHAETCS Ha MpPONEIeBTHUECKOM YPOBHE B
HayvaJlbHOM M OCHOBHOMH IIIKOJIE M ITPOAOIIKAETCS Jajee B CpeAHEH IIKoIe.

K 3aBeprienuto oOydeHHs IO TpOrpaMMe ydairuecs IOJDKHbI MOHMMATh aKTYalbHOCTb

aHajlIn3a JaHHBIX, €TI0 OCHOBHBLIC obOmactu MNPpUMCHCHHUA W MCTOJblI pCajin3alivu.

[Iporpamma mpenmonaraer, 4yTo y ydammxcs OyaeT cOpMHpPOBAHO LIEIOCTHOE HpEJCTaBIeHHE 00
aHaJM3e JaHHBIX, pealn3aluy METOIOB aHaIM3a JaHHBIX Ha si3bike Python, ero chepax mpumeneHwus.

JlaHHBI Kypc omupaeTcs Ha (pyHIaMEHTaJIbHBIC TUIAKTHUECKUE MPUHIIUIBI, TaKUe Kak



[IPAaKTUKO-OPUEHTUPOBAHHOCTh, HAyYHOCTb M JOCTYIIHOCTb, LEJOCTHOCTH M HENPEPBIBHOCTH, a
TaKk€ HMHHOBAIIMOHHBIE METOJBI MPOOJEMHO-PA3BHBAIOIIETO M  CMEUIAHHOTO  OOy4YeHws,
IIPOTPaMMHO-IIPOEKTHOIO M MCCJIEIOBATEIbCKOIO IMOAXOJ0B. B  KOHIE KaxIoro ypoka
IIPUCYTCTBYIOT BOIIPOCHI M 3aJaHUs, MHOTHE M3 KOTOPBIX OPUEHTHPOBAHBI HA KOJUICKTMBHOE
oOcyX/ieHHe, TUCKYCCHH, BBIPAOOTKY KOJUIEKTUBHOTO MHEHHSL.

Ocoboe MecTo B pealn3aliil MPOTrpPaMMBbl OTBOIMTCS BHJICOJICKIHSIM, OHJAH-pecypcam,
TpeHaxkepaMm. Bce 310 co3gaer HeoOXoauMble yciioBUs s (GOPMUPOBAHUSI CAMOCTOSTEIBLHOCTH B
IUIAHUPOBAaHUM  Y4eOHOM  J1eATENbHOCTH, B OpraHu3allud y4yeOHOro COTPYIHUYECTBA, B
pacrnpefieieHuu posied IMpu pelieHnd y4eOHbIX 3anad v npoOiem. Heorbemiemoll dvacTbio
MIPOrPaMMBbI SIBJISIETCS MPOEKTHASL IEATEIILHOCTh 00y4atoIUXCsl.

N3ydeHne pa3iauyuHbIX acleKTOB aHaliM3a JAHHBIX MO3BOJUT CHOPMHUPOBATH y YHALIUXCS
CIOCOOHOCTh K AaHAMTUYECKOW M TPOTHOCTUYECKOW jaesrenbHOCTH. [loMck oOTBEeTOB Ha
MpoOJIeMHbIE BOIIPOCHI, PEeLICHHE MPOOIEMHBIX U UCCIIE0BATENIbCKUX 3a/laHui, MHTETPUPOBAHHBIX
B COJiep KaHMEe, HAIPABJICHO Ha (POPMHUPOBAHKE Yy YYAIIUXCS LIETIOCTHOTO CUCTEMHOIO MBIIIICHHUS,
KOTOpO€ MO3BOJIUT UM OLIEHUTh C(POPMHUPOBAHHBIA KPYT MOCTOSHHBIX MHTEPECOB U OCYIIECTBUTH
OCO3HAHHBIM BBIOOp JanbHeWmIell o00pa3oBaTeNbHOM TPAaeKTOPUU U NMPOPECcCCHOHATBHOTO

CaMOOIIPCACTICHU .



Heas u 3agaun Kypca. [maBHas neib Kypca — JaTh ydamumcs 6a30Boe MpeacTaBiIeHue 00
aHaJmM3e JAHHbIX M peaJn3alliil OCHOBHBIX METOJIOB aHalu3a JaHHBIX Ha s3bike Python,
ITI03HAKOMUTH C TEPMUHOJIOTMEN UCKYCCTBEHHOI'O MHTEIUIEKTA U HAYYUTh IPUMEHATh HEKOTOPBIE U3
€ro METOJOB JUIS PEIICHUS IIPAKTUYECKUX 3a1ay.

LeneBasi ayauropus Kypca. Yuammuecs 7—8 KJIacCOB 0011e00pa30BaTEIbHBIX IIKOJ.

Mecro kypca «VCKycCTBEHHBIM MHTEUIEKT» B Yy4eOHOM IUlaHe. YPOKM Kypca
«McKyCcCTBEHHBIM MHTEIUIEKT» MOTYT IPOBOAMTBCA B 7, 8 Kilaccax B KaueCTBE BHEYPOUYHOMU

JeSITeILHOCTH (BO3MOXKHBIE (POPMBI: (DAKyIIbTaTUB, KPYKOK U TIpoUee).

HeHHOCTHbIe OPUECHTHUPHLI COACPKAHUA U PCAIN3AIUHA TIIPOrPpaMMbI

CopepxaHue MporpaMMbl HOCUT MEXAUCHUIUIMHAPHBINA XapakTep. EcrecTBeHHBIM 00pazom
BBITJIAIUT €r0 BO3MOXHAasl MHTErpalus ¢ AMCUMIUIMHAMM NpeaMeTHOM oOnactu «MaremaThka U
nHpopmarruka». Pa3BuTHEe JOrMYECKOro M aNrOPUTMUYECKOTO MBIIIJICHUS, OCYIIECTBIsSEMOE Ha

ypOKax 10 3TUM JUCIHUIUINHAM, CIYKUT 3a7aue (opMUPOBaHUS HEOOXOIMMOM OCHOBBI, HA KOTOPOH

B JajbHEHIIEM OyleT OCYIIECTBIICH IepeXo] K MAallMHHOMY OOyYEeHHUIO Ha CTYIEHHU CPEIHEro
o01ero oOpa3oBaHusl.

Uepes UCMOIb30BaHUE PA3IMYHBIX JaTACETOB M aHANU3 JAHHBIX CHHTE3UPYIOTCS 3HAHUS U
YMEHHUS YJalluXcsl, MOJy4eHHbIe UMH Ha YpoKax reorpaduu, Gpuznku, OUOJOTUU U JPYTUX.

HeoTbemnemoli 4acThi0 MPOrpaMMBbl SIBJISIETCSI peaiu3alis MPOEKTHOI0 MeTo/ia 00ydeHusl.
[IporpamMoii mpeayCMOTPEHO BBITIOJHEHUE TAKUX MPOEKTOB Kak «CTaTUCTUYECKUI METO1 aHaIn3a
JNaHHBIX», «Pa3nuuHbple BapUaHTHl MPOTPAMMHPOBAHUS IUKIMYECKOro ainroputMay, «Hauama
nporpaMmmupoBanust Ha Pythony». IIpoekTsl mo cBoel NMIAKTHYECKOW CYIIHOCTH HalleJeHbl Ha
(dbopMupoBaHue crocoOHOCTEH, MO3BOJIAIOMUX 3()PEKTUBHO NEHCTBOBATh B peaibHOM >KU3HEHHOMN
cutyaiuu. OOnagas MMM, ydalldecs MOTYT aJalTUPOBATbC K W3MEHSIOIIMMCS YCIOBUSM,
OpPUEHTHPOBATHCS B PA3HOOOPA3HBIX CUTYAIUSIX, pad0TaTh B KOMaH/IE.

[Ipu paGoTe Haa MPOEKTOM MOSBISETCS MCKIIOYUTENIbHAS BO3MOXKHOCTh (POPMUPOBAHUS Y
yUYaluxcsi KOMIETEHTHOCTH pas3pelieHus mpobiaeM (IOCKOJIbKY 00sS3aTelbHBIM  YCIOBHEM
peaiM3aliii METOJla MPOEKTOB B IIKOJIE SBJSETCA PEIICHHE YYalluMCsi COOCTBEHHBIX MpOOiIeM
CpeICTBaMH TMPOEKTa), a TaKkKe OCBOCHHME CIOCOO0B JIEATEIbHOCTH, COCTaBISIOIINX

KOMMYHHUKATHBHYIO U I/IHq)OpMaI_II/IOHHYIO KOMIICTCHTHOCTH.



H.]IaHI/IpyeMble Pe3yJbTaThbl 0CBOCHUSA y'{eﬁnoro Kypca

®I'OC ycranaBiauBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHS OOYJArOIIMMFECS OCHOBHOM

00pa3oBaTeNIbHON MPOTpPaMMBI  CPEAHETO OOIIEero 0oO0pa3oBaHMS:

JIMYHOCTHBIM  pC3yJibTaTaM

(Tabnuma 1); MeTanpeIMeTHBIM pe3yabTaTaM (Tadiuia 2); mpeIMeTHBIM pe3yabTaTam (Tadmuna 3).

Tao6auua 1
JInyHOCTHBIE Pe3yabTAThl

Tpedosanue ®I'OC!

Yem gocTuraercs

JIuyHOCTHBIE pe3yibTaThl, OOECMEYMBAIOIINE aJANTAIHIO
00ydJaromerocs K U3MEHSIONIUMCS YCIOBHSM COIIMAIBHOU U
MIPUPOTHOM CPEbI:

YMEHHME pPacIO3HaBaTh KOHKPETHBIE MPUMEPHI TMOHATHUS IO
XapakTepHbIM  MpPU3HAKaM,  BBIIOJHATH  ONEpaluu B
COOTBETCTBUHU C ONPEACIICHUEM W MPOCTEHIIMMH CBONCTBaAMU
TOHSTHS, KOHKPETHU3UPOBATH MIOHSITHE NpUMEpPaMH,
HCIMOJIb30BATh MOHATUE U €r0 CBOMCTBA MPHU PEIICHUH 3374, a
TaKXK€ ONEPUPOBaTh TEPMUHAMHU W TMPEJCTABICHUSMH B
00J1aCTH KOHIICTIIIHH YCTOWYUBOTO Pa3BUTHUS

Paznensr

«BBeneHne B HCKYCCTBEHHBIN
WHTEJUIEKTY,

«OCHOBBI IPOrPaMMUPOBAaHUS Ha
Python»,

«AHanmn3 TaHHBIX B 3JIEKTPOHHBIX
TabIULax».

HGHHOCTI/I HAY4YHOTI'O ITO3HAHUAA:

Pa3nenn «AHanMu3 JaHHEIX B

OBJIAZICHWE OCHOBHBIMH  HAaBBIKAMH  HCCJIEIOBATEIHCKON
NEATENbHOCTH,  YCTaHOBKAa HA  OCMBICJICHHE  OTIBITA,
HaOJIO/ICHUI, TIOCTYIIKOB M CTPEMJICHHE COBEpIICHCTBOBATH
MyTH JOCTWKEHUS WHAWBUAYAJIBHOTO H  KOJUICKTHBHOTO
OJ1aromnoJTyuus

OJICKTPOHHBIX Ta6m/1uax».




Taoauua 2
MeTtanpeaMeTHble pe3yJbTAThI

Tpedoanne ®I'OC

Yem gocTuraercs

VYMeHHEe CaMOCTOSTENbHO IUIAHUPOBATh ITyTH JIOCTHIKCHHSI
e, B TOM YHUCIIC albTePHATHBHBIC, OCO3HAHHO BBIOMPATH
Hanbosiee S(PQPEKTHBHBIE CIIOCOOBI pemeHust y4eOHBIX U
NI03HABATEIBHBIX 33/1a4.

[TpoekTHbIE 3a7aHUs

YMeHne OleHHBaTh MPAaBWIBHOCTh BBIMOJHEHHUS y4eOHOM
3aJjauu, COOCTBEHHBIE BO3MOYKHOCTHU €€ PELICHHUS.

Pa3nenn! «AHann3 JaHHLIX B
AJIEKTPOHHBIX TAOIUIIAXY,
«AHanu3 qaHHBIX Ha Python»

YMeHue omnpenensaTh TOHSATHA, CO3/aBaTh 00OOIIECHHUS,
YCTaHABIIMBATh aHAJOTHH, KJIACCU(PUITUPOBAThH, YCTAHABIUBATH
MPUYUHHO-CIICJCTBCHHBIC ~ CBSI3H,  CTPOUTH  JIOTHYSCKHE
pacCcyXJICHHS, YMO3aKIIOYCeHUs (MHIYKTUBHBIC, JICAYKTUBHBIC
Y TI0 aHAJIOTMH) U JIeJIaTh BHIBOJIBI.

Pa3nennl «AHannu3 JaHHBIX B
SJICKTPOHHBIX TAOJIUIIAXY,
«AHanu3 qaHHbBIX Ha Python»

YMeHue COo3aaBaThb, IMMPUMCHATL U npeo6pa303513aTL 3HaKN H
CUMBOJIbBI, MOJICIUW MW CXCMbl IJId PCHICHUA y‘le6HLIX n
II03HAaBaTCJIbHBIX 3a414a4.

Pa3gennl « AHaIU3 JAHHBIX B
AJICKTPOHHBIX TAOJIUIIAXY,
«Ananu3 gaHHbeIX Ha Python»

dopmupoBaHUE W Pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH
ucnonb3oBanusg UKT (MKT-kommereHmmm).

Pa3gennl « AHaIU3 JAHHBIX B
AJICKTPOHHBIX TAOJIUIIAXY,
«Ananu3 qaHHbX Ha Python»




Taoauua 3
IIpeamMeTHbIe pe3yJIbTATHI

TpedoBanune PI'OC Yewm aocruraercst

®opmupoBaHue MH(MPOPMALMOHHON U aiaroputMmudeckoiu | Paznensr

KYJbTYpBHI, (dopMupoBaHue IIPEICTABIICHHUS 0 | «OcHoBBI IporpaMmupoBanus Ha Python»
KOMIIBIOTEPE KaK YHUBEPCAIBHOM yCTpoOiicTBe | «AHanM3 JaHHBIX Ha Python»

00paboTKN MHPOpPMAIMH, Pa3BUTHE OCHOBHBIX HABBIKOB
Y YMEHUH UCIOJIB30BAaHUS KOMIIBIOTEPHBIX YCTPOMCTB.

dopmupoBaHue  MIpelacTaBieHHsT 00  OCHOBHBIX | Pa3nensl «AHanu3 JaHHBIX B

M3Yy4aeMbIX MOHATUAX (MHpOpMAIUs, AITOPUTM, MOJIENb) | 3JIEKTPOHHBIX TaOIUIAX,

U WX CBOMCTBAX. «OCHOBBI TIporpaMmMupoBanus Ha Python»
«Ananu3 nanubix Ha Python», «Beenenue
B MalIMHHOE 00y4yeHue Ha Python»

PasBurue AITOPUTMHUYECKOTO MbBIIUICHUS, | Pa3mensl « AHaIW3 JaHHEBIX B
HEO0O0XO0UMOTO I TPO(PECCHOHAILHON JESITEIIbHOCTH B | DJIEKTPOHHBIX TaOIHIIaX»,
COBPEMECHHOM OOIIECTBE; pa3BUTHEC YMEHHI COCTaBUTh U | «AHanu3 JaHHbIX Ha Python», « OCHOBBI
3amucaTh aNTOPUTM ISl KOHKPETHOTO WCTIOJHUTENS; | MAIIMHHOTO OO0yYeHUS»
dhopmupoBaHue 3HAHUI 00 AITOPUTMHYCCKHIX
KOHCTPYKITUSAX, JIOTUYCCKUX 3HAYCHUSAX M OIepaIrusix;
3HAKOMCTBO C OJTHUM U3 SI3BIKOB MPOTPAMMUPOBAHUS U
OCHOBHBIMH  QITOPUTMHYECKUMHU  CTPYKTypaMH  —
JINHEHOM, YCTIOBHOM M ITMKJIMYECKOM.

dopmupoBaHue YMEHUI bopmanuzanum u
CTPYKTYpUpOBaHUs HH(OpManuy, yMeHHs BBIOUPATH
croco0 TMpenCcTaBieHHs] JaHHBIX B COOTBETCTBHH C
MOCTaBJICHHON 3amavei (TaOnuIpbl, CXeMbl, TIpaduKw,
JMarpaMMbl) C HCIOJb30BAHUEM COOTBETCTBYIOIIUX
MPOrPAaMMHBIX CPEACTB 00PaOOTKH JAHHBIX

Pa3nenst «OCHOBBI MPOrpaMMUPOBAHHUS
Ha Python», «AHanu3 1aHHBIX B
SNIEKTPOHHBIX TAOIHIIAXY,

«AHanu3 nanHbeix Ha Python», «BBenenue
B MalIMHHOE 00y4yeHue Ha Python»

®opMHpOBaHUE HaBBIKOB U yMEHHUIl 0e30macHoro Hu
1esecoobpa3Horo  MoBeAeHUs — mpu  pabore ¢
KOMIIBIOTEPHBIMU TporpaMMaMu U B ceTu HHTepHer,
yMEHHUsl cOON0IaTh HOPMbI MH(OPMAIMOHHONW 3TUKH U

Pa3nen «BBeneHne B MCKYCCTBEHHBIN
rpaBa

HUHTCIIIICKT»




YueOHO-TeMaTHUYECKHIi ILIaH

B »TOM pasgene npuBOAMTCS BapUaHT IIAHUPOBAHUS 3aHATUM, pacCUMTAHHBIA Ha

MUHUMAaJbHbIA yueOHbIM miaH. [IpencraBieH nepeueHb IUIAHUPYEMBIX PpE3YyJbTaTOB OCBOEHUS

IporpaMMbl Jjisi 0a30BOro BapuaHTa ydyeOHOro IulaHupoBaHus. Pasnuume 0a30BOro ypoBHS OT

yIIyOJIeHHOTO Kypca TPOSBIISCTCS B CTEICHU TIYOMHBI M KA4eCTBA OCBOCHHSI TEOPETUYECKOTO

MaTepuraia U NOJTYUYCHHBIX NPAKTUYCCKHNX HABLIKOB.

TemaTn4veckoe IJIAHUPOBAHHUE C ONPEACJICHUEM OCHOBHBIX BH/10B yqeﬁﬂoﬁ ACHATECJIBHOCTH

Taoauma 4
«HcKyCCTBEHHBIH HHTEJICKT»

Haumenosn Kparkoe Buabl yueOHOI 1esITeIbHOCTH
aHue TeMbl cojep:KaHue
1. Beenenne B U u MO
11 BBenenue B | [IpornosupoBanu | Anarumuyeckas: MTOUCK OTBETOB HA BOIIPOCHI YUUTEIIS,
MallMHHOE | €, aHaIN3, CaMOCTOSITENIbHBIN MOUCK MH(GOPMALUU MPU PEUICHUH
o0yueHue | oOyueHue, MOCTABJIEHHBIX 3a/a4.
JTAHHBIE, Kommynuxayuonnas: xomanaHasi paboTa, OTBEThl Ha
MIPU3HAKH, BOIIPOCHI YUUTEIIS, UTPOBasi MPAKTHKA.
QITOPUTM, Ilpakxmuueckaa: y4yactue B urpe, paboTa ¢ HIPOBBIM
HUCKYCCTBEHHBIN | TpeHaxkepoM.
UHTEJUIEKT, Peghnexcusnas: peduexcust METOAOM «6 LTSI
MaIlIMHHOE
o0y4eHHe
2.
AHaJIM3 JaHHBIX B JICKTPOHHBIX Ta0HIax
2.1 Hayka o Hayka o nannbiX, | Ararumuueckas: TOUCK OTBETOB Ha BOTPOCHI YUUTEI,
JTAHHBIX. npodeccuu B CaMOCTOSITENIbHBIN MOUCK MH(GOPMAILUU MPU PEUICHUH
Bonbiue 00JacTi HayKH O | IOCTABIIEHHBIX 3a/1a4.
JTAHHBIE NaHHBIX, MaHHble | KommyHuxkayuonnas: ydactue BO  (POHTAIbHOM
u 6osbine 00CY)XJICHIH, OTBETHI HA BOMPOCHI YUUTEJIS.
JTaHHbIC, METONbl | [Ipakmuueckas: pelleHHe TMpeUiaraeMblX —3aJaHHi
paboThI C cpeactBamu Excel.
JTAHHBIMHA Peghnexcusnas:
o0cyx/ieH1e KOHTPOJIBHBIX BOIIPOCOB M MOBE/ICHUE
UTOTOB BBINOJIHEHHSI TPAKTUYECKOTO 3a/1aHUS
2.2 Omnucarens | Tabnuunble Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCH! YUUTEI,
Has JIAHHBIE, METO/IBl | CAMOCTOSITENbHBIN MOMCK WH(OpPMAIMU TPU pEIICHUH
CTaTUCTHKA. | pabOTHI C MIOCTABJICHHBIX 3a7a4.
Tabnuunple | TAOTUYHBIMU Kommynuxayuonnas:  ydactue BO  (DpOHTAIHLHOM
JTaHHBIE JTAHHBIMH, 00CYX/IeHUH, OTBEThI HA BOIIPOCHI YUUTEIIS.
6a3oBbIe Ilpaxmuueckas:. pelieHnEe NPeUIaracMblX 3aJaHu.
MHCTPYMEHTBI Pegnexcusnas:
TabJIMYHOTO 00cyX/1IeHue KOHTPOJIbHBIX BOIIPOCOB U IOJIBEICHHE




mporieccopa

HUTOI'OB BBIIIOJIHCHUA NPAKTUYICCKOTO 3aIaHUA

Excel, coop u
oOoraiieHue
JTAHHBIX

2.3 OO0paboTka | cratucruyeckue | Ananumuyeckas: MOUCK OTBETOB HA BOIIPOCHI YUUTENS,
JTAHHBIX TIOKa3aTeIH, CaMOCTOSITEJIBHBIN MMOMCK WH(GOPMAIIUU TPU PEIICHUH
CpEICTBaMU | MepbI MOCTABJICHHBIX 3a/a4.

AJIEKTPOHHO | IIEHTpasbHOI Kommynukayuonnasn: ydactue BO  (pOHTAIBHOM
1 TaONMUIBI | TCHICHINY, 00CYXJICHIH, OTBETHI HA BOIPOCHI YUHUTEJIS.
BCTPOEHHbIE Ilpakmuyeckan: pelieHUe TpeaIaraeMblX —3aJaHui
¢byHKIMH cpeanctBamu Excel.
=CYET(), Pegnexcusnas:
=CYMMY(), 00CyXIeHIEe KOHTPOJIbHBIX BOTIPOCOB U TIO/IBE/ICHUE
=CP3HAY(), WUTOTOB BBITTOJIHEHUS IIPAKTUYECKOTO 3aJaHUs
=MAKC(),
—MH(),
=MO/IA(),
=MEJINAHA()

2.4 O6paboTka | IlepBuunsIii Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI yUUTENS,
JTAHHBIX. aHaJIU3 JAHHBIX, | CAMOCTOSITENbHBIN MOUCK MH(GOPMALMU MPU PEUICHUH
[TepBuyHBIi | STanbl pabOTHI C | TOCTABJICHHBIX 3a]1a4.
aHanm3 JTAHHBIMH, Kommynuxayuonnas: ydactue Bo  (POHTAIbHOM

BCTPOEHHBIE 00CY)XJIEHIH, OTBETHI HA BOIIPOCHI YUUTEJISI.
byHKIMH Ilpakmuueckaa: peuieHUe MpellaraeMblX 3aJaHuit
=CYETECJIN(), | cpencrBamu Excel.

=CYETECJIUM | Peghnexcusnas:

H(), 00CYXIeHIE KOHTPOJIBHBIX BOTIPOCOB U TIOJIBE/ICHUE
=CP3HAYECJIN | UTOroB BHINIOJTHEHUS MPAKTUYECKOTO 3aJJaHUS

0.

=CP3HAYECJI1

MH(),

=CYMMECIJIN()

,

=CYMMECJIN

MH()

2.5 Busyanuzan | Busyanuzamnus Ananumuyeckas: IOUCK OTBETOB Ha BOMIPOCHI YUUTEIS,

WS JaHHBIX | JaHHBIX, CaMOCTOSITENIbHBIN MOUCK WH(GOPMAIIUU TPU PEUICHUH
BU3YaJbHBIN MOCTaBJIEHHBIX 3a7a4.
aHalu3 NaHHBIX, | KomMmyHukayuouwnas: ydacTueé BO  (PPOHTAILHOM
rpaduky, 00CYXJIEHIH, OTBETHI HA BOTIPOCHI YUHUTETIS.
JarpaMMBl, Ilpakmuueckas: pelieHUue TMpeagaraeMbiX 3aJdaHuil
THCTOTPAMMBI, cpenctBamu Excel.
KOHCTPYKTOp Uit | Peghnexcuenas:
paboThI ¢ 00CyXJIeHIEe KOHTPOJIBHBIX BOIIPOCOB U MO/IBE/ICHHE
IyarpaMMaMi B | UTOTOB BBITIOTHEHUSI TPAKTHYECKOTO 3aJaHUsl.
ux
(hopmaTHpoBaHue

2.6 Cratuctuue | Cratuctuueckuil | Ananumuyeckas. TIOUCK OTBETOB HA BOMPOCHI YUHUTETIS,
CKHIA aHAJIU3 IaHHBIX, | CAMOCTOSITENBHBIN MOUCK MH(OPMAIMH MPH PEIICHUN




aHau3 BU3YyaJIU3aLus IIOCTABJICHHBIX 3a/1a4.
JTAHHBIX. JTAaHHBIX C Kommynuxayuonnasn:  ydactue BO  (PpOHTAIBHOM
Koppensiu | momonsro 00CYXJIEHIH, OTBETHI HA BOIIPOCHI YUUTEJIS.
OHHBIN JUarpamMmbl Ilpakmuueckas. pelleHUe MpeaIaraéMbIX 3aJaHul
aHAIIN3 paszbpoca u cpenctBamu Excel.
pacuyera Pecghnexcusnas:
ko3¢ durmenta o0cyX/1IeHre KOHTPOJILHBIX BOTIPOCOB U MOJIBEACHUE
KOPPEJISIHH, WTOTOB BBITIOJTHEHUS TIPAKTUYECKOTO 3a/IaHUs
KOA(PPUIMEHT
KOppessiuuu
[Inpcona
2.7 Cratuctuue | Iloctpoenue Ananumuueckas: TIOUCK OTBETOB Ha BOIIPOCHI YYUTES,
CKHH MaTeMaTU4YECKOW | CAMOCTOSITENIbHBIA MOUCK MH(POPMALUK TIPU PELICHUU
aHanm3 MOJIENH MIOCTABJIEHHBIX 3ajiay.
JTAHHBIX. JIMHENHON Kommynuxayuonnas: ydactue BO  (POHTAIHLHOM
Jluneineiii | (TapHOI) 00CYXICHHUH, OTBETHI HA BOTIPOCKHI YUHTEIIA.
PErpeccuoH | 3aBUCUMOCTHU U Ilpakmuueckaa: peuieHHe MpellaraeMblX 3aJaHui
HBIH aHanu3 | ee cpenctBamu Excel.
WHTEpTpeTaIs Pegnexcusnas:
00CcyXJIeHHE KOHTPOJIbHBIX BOIIPOCOB U 0/IBE/ICHHE
UTOTOB BBIIIOJIHEHUS TPAKTUYECKOTO 3aJaHHs
2.8 [Ipoekt [Tonsitus paznena | Anarumuueckas: MOUCK OTBETOB HA BOMPOCHI YUUTES,
«Cratuctiu | «AHaNMU3 JaHHBIX | CAMOCTOSITENIbHBIM MOUCK MH(POPMAIUK MPH pEIIeHUN
ecKuit B 2JIEKTPOHHBIX MOCTABJIEHHBIX 3a/a4.
MeTox TabIULIaxX» Kommynuxayuonnasa: ydactue BOo  (POHTaIbHOM
aHanusa 00CY)XJICHIH, OTBETHI HA BOIIPOCHI YUUTEJISI.
JAHHBIX» Ilpakmuueckas: pelieHUe MpeajgaraéMbiX 3aJaHdul
cpenctBamu Excel.
Pedghnexcusnas:
00cyxJIeHIEe KOHTPOJIbHBIX BOIIPOCOB U I0/IBE/ICHHE
UTOTOB BBIIIOJIHEHUS TPAKTUYECKOTO 3aJJaHHs
3.
OcHOBBI si3bIKa porpammvupoBanus Python
3.1 Anroputmsl | McnonHutens, AHnanumuyeckas: TIOUCK OTBETOB Ha BOIPOCHI
u AITOPHUTM. YUUTENSI, CaMOCTOSTENbHBI TMOUCK HWHGOpMaUU
ucnonauren | CriocoOsl 3anucu IIPU PEIICHUHU TIOCTABICHHBIX 3a/1a4.
u. CiocoOsl | alropuT™MoB: Kommynurxayuonnas: pabota c UTPOBBIM
3arnucu CJIOBECHBII, TPEHAKEPOM.
QJITOPUTMOB | TIOCTPOYHBIH, OJIOK- | [Ipakmuueckas: OTBETHI HAa BOMPOCHI, PEIICHUE
CX€Ma, IporpamMMa. | mpeJiaraeMbix 3a/1aHui Ha SI3BIKE
JIuneiinsly, nporpammupoBanus Python.
pasBeTBIAOIMICA U | Peghnexcusnas: 3anonHeHne aucta pediexcuu
OUKIHYECKUI
QITOPUTMBI.
3.2 Oorue Ucropus sa3bika AHnanumuueckas: TIOUCK OTBETOB Ha BOMPOCHI
ceenenusio | Python, YUUTENSI, CAaMOCTOSITENIbHBI TOWCK WH(pOpMAaIUU




SA3BIKC

KOMIIWIMPYEMBIE U

IIpU pCHICHUHA MMOCTABJICHHBIX 3a/1a4.

MporpaMMu | uHTepripetTupyembie | Kommynukayuonnas: pabota B KOMaHJIax U (KJIH)
poBaHUs SI3BIKH, IOCTOWHCTBA | WHWBHIYaIbHO.
Python Y HEJIOCTATKU Ilpakmuueckas: OTBETHI Ha BONIPOCHI, PEIICHUE
Python. peUIaracMbIxX 3aJaHAN Ha SI3BIKE
[lonaTHE NaHHBIX, nporpammupoBanus Python.
THUTIBI JTAHHBIX: Peghnexcusnas: 3anonaenne aucra pediekcuu
TeJbIC,
BEIIECTBEHHBIC U
CTPOKOBEIE.
[TonsTe
IIEPEMEHHOM,
pa3HUIIA MEeXKTY
MEPEMEHHOM U
KOHCTaHTOM.

3.3 Opranuzan | @ynkius print(), AHnanumuyeckas. TIOUCK OTBETOB Ha BOMPOCHI
WS BBOJA W | IIpaBHIIA €€ YUUTENSI, CaMOCTOSTEIbHBIA TOUCK WH(GOPMAITUU
BBIBOJIA WCTIOJTb30BAHUS. IIPH PEIICHNH TIOCTABJICHHBIX 3a/1a4.

JTAHHBIX Omumbku npu Kommynuxayuonnasn: padbotra B kKoOMaHnax u (WJH)
WCTIOJTb30BaHNUHT WH/IUBHTyaJTBHO.
dbynakuu print() Ilpakmuueckas: OTBETBI Ha BOMPOCHI, PEIICHUE
Twunel faHHBIX: INt, MpeJIaraeéMbIxX 3aJaHuN Ha SI3BIKE
float, str. nporpammupoBanus Python.
[IpuBenenue TunoB ¢ | Pegiexcusnas: 3anonHenHue qucta pediekcuu
MTOMOIIbIO
COOTBETCTBYIOIIUX
(ynxuui (int(),
float(), str()).
Oyuxkius type().
Omneparop
IPHUCBauBaHMUSL.
[IpaBuia
UMEHOBaHUS
NEPEMEHHBIX.
Oynkuus input(),
npaBuiia ee
UCIOJIb30BAHUSI.
Heo0xoqumocts
PUBEICHUS
EJIOUMCIIEHHBIX
JaHHBIX K THITY Nt
Moclie BBOJIA.

3.4 Anroputmu | Tumbsl JaHHBIX B AHnanumuyeckasi: TIOUCK OTBETOB Ha BOIPOCHI
qyeckas Python, YUUTENSI, CaMOCTOSITEIbHBIH TOUCK WH(GOpMAIUU
KOHCTPYKIH | apudmernueckue MIPU PEIICHNU TIOCTABICHHBIX 3a/1a4.

s OnepaTopkl, Kommynuxayuonnas: padbota B KOMaHgaxX U (WJIH)

«CTeIOBaHM | IEHCTBUS C WH/IVBUTyaJTbHO.

e» MepeMEHHBIMHU. Ilpakmuueckas: OTBEThl Ha BOMIPOCHI, pEIICHHE
ANTOPUTM, BUIBI npeyIaraeMbIx 3aJaHu’ Ha SI3BIKE

AJITOPUTMOB,

nporpammupoBanus Python.




0COOEHHOCTH
JIMHEHHOTO
aIropuTMa, 0JI0K-
cxeMma.
bmok-cxema

Pegnexcusnaa: 3anonnenue ymcra pediaekcuu

JIMHEUHOTO
IrOpUTMA.

3.5 [Iporpammu | biok-cxema Ananumuveckas. TIOUCK OTBETOB Ha BOIPOCHI
poBaHue JTMHEIHHOTO YUUTENSI, CaMOCTOSTEIbHBIA TOUCK WH(HOPMAIUU
JUHEWHBIX | alrOpUTMA. NIPY PEUICHNH TTOCTABIICHHBIX 33/1a4.
anroput™moB | [IporpammupoBanue | Kommynuxayuonnas: padota B KOMaHJaax U (WJIH)

JTUHEWHBIX WH/IUBHTyaJTBHO.

AJITOPUTMOB, Ilpakmuyeckasn: OTBETHI HAa BONPOCHI, pPEIICHUE
apupMeTHIecKe npeyaraeMbIx 3aJlaHui Ha SI3BIKE
OTIepaToOPHI, nporpaMmupoBanus Python.

TIepEMEHHBIE. Peghnexcusnas: 3anonnenue aucra pedriexcuu

3.6 Anropurmu | PazeTBistrommiics Ananumuueckasa: TIOUCK OTBETOB Ha BOIPOCHI
yeckast ITOPHUTM, OJIOK- YUUTENSI, CaMOCTOSTEIbHBIA TOUCK WH(GOPMAIUU
KOHCTPYKIIH | cXeMa BETBJICHHSI, NIPY PEUICHNH TTOCTABIICHHBIX 3a/1a4.

S oTIepaTophl Kommynuxayuonnas: padbora B KOMaHmax u (WJIH)

«BETBJICHUE | CPAaBHEHMSI. WH/VBUTyaJIbHO.

» YcnoBHbIE Ilpakxmuueckas: OTBETHl Ha BOIPOCHI, pEIIECHUE
oneparopsl if, if- npeaaraéMbIx 3a/1aHui Ha SI3BIKE
else, mpaBuia nporpammupoBanus Python.
3aMKCH YCIIOBHBIX Peghnexcusnas: 3anonHenue aucra pedrexcuu
OIIepaTopOB.

3.7 [onnas brok-cxema AHnanumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI
¢dbopma BETBJICHUSI. YUUTENsI, CaMOCTOSATEIbHBIA MOUCK HWH(pOpMaLUU
BeTBieHUs | [loyHBIM YCIIOBHBIN | MpuU pellieHuH MOCTaBICHHBIX 3a/1a4.

omepatop, npaBuna | Kommynukayuonnas: pabota B KOMaHIaX H (HJIN)
3aMMCcH MOJIHOTO WH/IMBUTyaJIbHO.

YCIOBHOTO Ilpakmuueckas: OTBETbl Ha BOMIPOCHI, pEIICHHE
oreparopa. npeJuiaraeMbIx 3ajaHu’ Ha SI3BIKE
nporpamMmmupoBanus Python.

Pec¢hnexcusnas. 3anonnenue micra pediekcun

3.8 [Iporpammu | IIporpammupoBanue | Ananrumuyeckas: TIOUCK OTBETOB Ha BOMPOCHI
poBaHue JTUHEWHBIX YUUTENsI, CaMOCTOSATEIbHBI MOUCK WH(GOpPMaIUU
Pa3BETBIIAI0 | AITOPUTMOB, MIPU PEIICHUHU TIOCTABICHHBIX 3a/1a4.

LIUXCS apupmeTHIecKue Kommynukayuonnas: pabota B KOMaHAax M (WJIM)

AITOPUTMOB | OTIEPaTOPHI, WH/IVBUTyaTbHO.

. YCIIOBHBIN | IEpEMEHHBIE. Ilpakmuueckas: OTBEThl Ha BOIPOCHI, pEUICHHE

orepaTop npeJuIaraeMbIx 3aJaHu’ Ha SI3BIKE

nporpamMmmupoBanus Python
Pegnexcusnas: 3anonnenue aucta pedaekcun

3.9 [Ipocteie u | Pa3BerBistromuiics AHnanumuyeckas: TIOUCK OTBETOB Ha BOIMPOCHI

COCTaBHBIC | aNrOpPUTM, OJIOK- YUUTENSI, CaMOCTOSATENbHBIA MOUCK WH(GOpPMAIUU

yCIOBUSA

CXEMa BCTBJICHHUA.

IMpU pCHICHUHN NMOCTABJICHHBIX 3a/1a4.




Jlornueckue
OTepaTophl,
COCTaBHBIE YCITIOBHUS.
Y citoBHBIHM
oreparop.

Kommynurxayuonnas: pabora B KoMaHaax v (MJM)

HHINBUAYAJIBHO.
Hpaxmuttecxaﬂ: OTBCTHI Ha BOIIPOCHI, PCHICHUC
npeajraracMbIx SaIIaHI/Ifl Ha SA3BIKC

nporpammupoBanus Python.
Peghnexcusnas: 3anonHenue aucra pediexcuu

3.10 Anroputmu | Oniepatop while B Ananumuyeckasi: TIOUCK OTBETOB Ha BOIPOCHI
geckas Python, cunTakcuc YUUTENSI, CaMOCTOSTEIbHBIA TOUCK WH(GOPMAIUU
KOHCTpPYKIM | omepaTtopa while. IIPU PELICHNHU ITOCTaBJIEHHBIX 33/1a4.

s Kommynuxayuonnas: pabota B koMaHAax U (Win)

«ITOBTOPCHH WH/IUBHTyaJTBHO.

en. Ilpakmuueckas: OTBETHI Ha BONIPOCHI, PEIICHUE

[Iporpammu [peUIaraeMbIX 3a/1aHnn Ha SI3BIKE

poBaHue nporpamMmmupoBanus Python.

IIUKJIOB C Peghnexcusnas: 3anonaenue micra pediekcun

3aJTaHHBIM

yCIIOBUEM

PO JIOIKEH

us paboThI

3.11 [Iporpammu | Onepatop for B Ananumuyeckas: TIOUCK OTBETOB Ha BOIPOCHI
poBaHue Python, dynkus YUUTENsI, CaMOCTOATEIbHBIM MOUCK WH(GOpMaLUuu
LUKJIIOB C range(), cuHTaKCcUC IIPU PEIICHNUHU TIOCTAaBICHHBIX 3a/1a4.
3aaHHbIM | hyHKImMH range(). Kommyrnuxayuonnas: padbora B KOMaHmax v (WJIH)
YHCIIOM WH/VBUTyaIbHO.

MOBTOPEHUI Ilpakmuueckas: OTBETbl Ha BOIPOCHI, pEIICHUE
peJuiaraeMbIx 3aJaHuil Ha SI3BIKE
nporpamMmmupoBanus Python.

Peghnexcusnas: 3anonnenue aucra pedriexcuu

3.12 [Ipoekt Huknuueckuii Ananumuyeckas. TOUCK PEUICHHUS MOCTaBJICHHOU
«Pa3nuyHbl | anropuTM, ANTOPUTM | 33/1a4H.

e BapuanTbl | While, anroputwm for, | Kommynukayuonnas: pabota B komaHmax u (WJn)

MporpaMMH | IpaBuiia 3aMUCH WH/IMBUTyaJIbHO.

poBaHus UKITHYECKUX Ilpakxmuueckas. pelieHHe MPOEKTHOW  3aJayu.

LUUKIMYECKO | alrTOPUTMOB B Peghnexcusnas: 3anonnenue nucra pedaeKCuu.

ro Python.

AITOPUTMa

3.13 [Ipoekt Tunsl JaHHBIX, Ananumuyeckas: B TIPOLECCE CUCTEMATHU3AIMU
«Hauana IIEPEMEHHEIE, 3HAHUMU.
nporpamMmu | QyHKIMH, Kommynurxayuonnas: npu pabote B KOMaHIax.
POBaHUS» MaTemaTtuueckue u | [lpakmuuyeckas: B~ paboTe TO  CO3JAHMIO

JIOTUYECKHUE BU3YaJbHOW  KapThl  3HaHWMl.  Peghnexcusnas:
OTIEPATOPHI, BUJIBI 3aMoJHEHHE THCTa PeIICKCHH

ITOPUTMOB,

YCIIOBHBIH OTIepaTop,

omneparop for,
omneparop while.




Paznen 1. BBenenue B MCKyCCTBEHHbII MHTEIEKT (1 1)
VYyammecs JODKHBI 3HATH TMOHATHE WHQPOPMALWHU, pazIuude MEXIY MOHATHAMU

«HGOPMAITHS», «TAHHBICY.
VYyamuecs 1071KHbI yMETh:
® TIPUBOJAUTH NMPHUMEPHl HHYOPMAITMOHHBIX MPOIIECCOB B MPUPOAE, OOIIECTBE, TEXHHUYECKHX
CUCTEMAX;
® CTPYKTypupOBaTh MH()OPMAIHMIO, BBIJIEIATH OCHOBHBIC TIOHSTHS W B3aUMOCBSI3H MEXKIY

HUMHU.

Pa3zzien 2. AHAIU3 JaHHBIX B )JIeKTPOHHBIX Tabaunax (11 4.)

VYyamuecs 1071KHBI 3HATh:

® BO3MOXHOCTH AJICKTPOHHBIX TaOJIHII JJIs1 XpaHSHHUSI, aHAJIM3a U MIPEICTABICHIS TAaHHBIX;
VYyamuecs 10IKHBI YMETh:

® BBOJIUTH U PEAAKTUPOBATH TAaHHBIE B DJIEKTPOHHBIX TAOJIHUIIAX;

®  BBITNIOJIHATH BBIUMCIICHUS C IOMOIIBIO 3JIEKTPOHHBIX TaOJIHNIL; TPEICTABIATh JaHHbIE B BUJIE

TUarpaMm U rpauKoB.

Paznen 3. OcHoBbI mporpaMmmupoBaHust Ha Python (24 u.)

VYuamuecs 10JIKHbBI 3HaTh:

® TIOHATHS «AJITOPUTMY, KUCIIOIHUTEIbY, «CUCTEMA KOMaH/ UCTIOJHUTEIN;

® OCHOBHBIC AITOPUTMUYECKUE CTPYKTYpBI: ClI€IOBAaHHUE, BETBICHHE, LIUKJI;

® pealM3alUI0  OCHOBHBIX  aJIFOPUTMHYECKMX  CTPYKTYp B BBIODAaHHOM  sI3bIKE
IPOrPAMMHUPOBAHMSL.
VYuyamuecs 10JKHbI YMETb!

® COCTaBJIATh QJITOPUTMBI Ui pEUIeHHs MpPOCThIX 3ajJady B CIOBECHON Qopme, Ha
AITOPUTMUYECKOM SI3bIKE U Ha BBIOPAHHOM SI3bIKE ITPOrPaMMHUPOBAHUS;

®  BBINOJIHATH TPACCUPOBKY AJITOPUTMA;

® [IPOrpaMMHUpPOBaTh HECIOXKHBIE JMHEHHBIC, PA3BETBISAIOIIMECS U LUKINYECKHE alTOPUTMbI
Ha BBIOPAHHOM SI3bIKE IPOrPaMMHPOBAHUS.

Coaepixkanue Kypca

B stom paszene comep)KHUTCS TeMaTHYECKOe IJIAHWPOBAHUE M IEpPEeUYeHb IUIAaHUPYEMbIX
pe3yabTaTOB OCBOCHUS MPOTPAMMBI (UTOTOB MU3Y4EHUS OTACTbHBIX TEM).

Ha ycmoTpenue yuuTenss KOJIMYECTBO 4acOB, OTBEJICHHBIX HA OCBOEHHE OTAEIbHBIX TEM U
MIPOBEICHUE MPOEKTHBIX 3aHATHHA, MOXKET ObITh YBEIMYEHO B 3aBUCHMOCTH OT BO3MOXHOCTEH U
MHTEPECOB 00yUarOIUXCS.

Paznuune 0a30BOro ypoBHSI OT YINIYOJEHHOTO Kypca HpOSBISIETCS B CTENEHU TITyOMHBI U

KaueCTBa OCBOCHUS TCOPCTUICCKOTO MaTCpHralida U IMOJIYYCHHBIX ITPAKTUYCCKUX HABBIKOB.



TemaTn4eckoe INIAHUPOBAaHHE

Tao6auua 5

MuHMMAaJIbHBIH BADHAHT Y4eOHOTI0 IJIaHA

Ne Tema KoaundecTBo yacos
BBeneHnne B HCKYCCTBEHHbIH HHTE/UIEKT
1 BBeneHne B MCKYCCTBEHHbBI HHTEIIEKT 2
HToro mo pazneay 2
AHAJIN3 TaHHBIX B YJIEKTPOHHBIX TA0IHIIAX
2 Hayka o nannsix. bosbiime 1anHbie 2
3 OnucarenbHas cTaTUCTHKA. TaOInYHbIe JaHHbBIE 2
4 | O6paboTKa JAaHHBIX CPEICTBAMH JIEKTPOHHOM TaOIHIIBI 2
5 O06paboTKa JaHHBIX CPEICTBAMH JICKTPOHHOM TaOIHIIBI 2
6 | O6paboTtka nanubix. [lepBuunbIil aHATN3 2
7 | O6paboTtka nanubix. [lepBuunbIil aHATN3 ,
8 | Busyanu3zanus 1aHHBIX 2
9 Cratuctrueckuil aHaiu3 JaHHbIX. KoppensuuoHHbIA aHaIu3 2
10 | CrarucTuueckuii aHaIn3 JaHHbBIX. JIMHEHHBIA 2
pEerpecCHOHHBIN aHAIHN3
11 | I[Ipoekt «CTaTUCTUYECKUA METOT aHAIN3a TAHHBIX) 4
Hroro no pazueiry 22
OcHoBbI porpaMmvupoBanus Ha Python
12 | Anroputmsl 1 ucnonHuTenu. CriocoObl 3aMKcH aIrOPUTMOB 2
13 | O6uime cBesieHns O S3bIKE IporpaMmmupoBanus Python 2
14 | O6ume cBeieHUs O SI3bIKE IporpaMmmupoBanus Python 2
15 | Opranu3zanus BBOJa 1 BBIBOJA TaHHBIX 2
16 | AnropuTmMudeckas KOHCTPYKIIHUS «CTIETOBAHHE)» 2
[IporpamMMmupoBaHyie TMHEHHBIX aITOPUTMOB 2




17 | AnroputmMudeckast KOHCTPYKIUS «BETBICHUE) 2

18 | AnropuT™MHuYecKast KOHCTPYKIUS «BETBIICHUE) 2
19 | [lomnas Gopma BeTBICHUS 2
20 | [MomHas popma BETBICHUS 2
21 | [IporpamMmMupoBaHKE Pa3BETBIISIONIMXCS AITOPHTMOB. 2

Y cnoBHBIM oniepaTop

22 | [IpocThie B cOCTaBHBIE YCIIOBHS 2
23 | [IpocThie 1 cOCTaBHBIE YCIIOBHS 2
24 | AnroputMHuYecKas KOHCTPYKIIHS «[TOBTOPEHHE. 2

[TIporpamMupoBaHue MUKIIOB C 3aJJaHHBIM YCIIOBUEM
MIPOIOKCHHS pabOThI

25 | AnropuT™MHuUYecKas KOHCTPYKIIHS «ITOBTOPEHUEY. 2
[TporpammupoBaHue UKIIOB C 33IaHHBIM YCIIOBHEM
MPOIOKCHHS pabOThHI

26 | [IporpaMMupoBaHue ITUKIIOB C 33JJAHHBIM YUCIIOM 4
MMOBTOPEHUI

27 | [IporpaMMupoBaHU€ ITUKIIOB C 33JJAHHBIM YUCIIOM 4
MMOBTOPEHUI

28 | Ilpoekt «Pa3nuynHble BApHAHTHI TPOTPaMMHUPOBAHUS 4

OUKIIMYCCKOI'O aJiropuTrMa»

29 | IIpoekr «Hauana nporpammupoBanus Ha Python» 6
Hroro no pazueiry 48
UTOIroO 72

Oprann3anoHHO-NIeAarOrn4ecKne YCJI0BHS peain3anuu Kypca

Jl1a peanu3anuu Kypca Ha OCHOBE MTPOrPaMMbI HEOOXOIMMO HATMYHE CIEIYIOIIUX KOMIIOHEHTOB:
® KOMIIbIOTepHOE paboyuee MECTO yUHuTens, moakiItoueHHoe k cetu Muarepuer (Wi-Fi unm no
kaberro),
® IIPOEKIIMOHHOE 000PYAOBAHNE WIIH MHTEPAKTHBHAS I0CKA C BO3MOXXHOCTBIO IEMOHCTPAIHH

Mpe3eHTalUM;




® KOMIIBIOTEPHI WJIM HOYTOYKH, PAacHOJIOKCHHBIE B KOMIBIOTEPHOM KJIAcce, IJIe KaXKIblid
YYEHHK paboTaeT ¢ yCTpOMCTBOM JHOO0 MHANBUYAIbHO, THOO0 B apax;

® KOMIBIOTEPbl WM HOYTOYKM Kak yd4alluxcs, TaK M YYUTeIs JOJDKHBI OBbITh Ha
onepannoHHbIX cuctemax Windows/MacOS;

® TWUIIOBOE  TMporpaMMHOe  oOecredeHue, npuMeHsemMoe  001Ieo0pa3oBaTeIbHBIMU
OpraHHM3alusIMH, BKIOYas IporpamMmy Jisi paboThl ¢ 3JeKTpoHHbIMU Tabmuiamu MS Excel,

e uHTEerpupoBaHHas cpea paspabdorku (IDE) mans s3pika mporpamMmMupoBanus Python;

e JupyterNotebooks — cpena paspaboTku, st 3amycka ¢aitoB u3 mMatepuanoB YMK ¢

KOMIIBIOTEPA UJIU U3 001a4HOT0 XpaHWJIMIIa.

Texnuueckue Tpedoanus k [0

MK wn HoyTOyK Ha 6a3e OC Windows, MacOS

Cucremnbie TpeOOBaHUS Cucremnsie TpeboBanus MacOS

Windows

e OrmepanmonHas cucrema |® OmneparmonHas cuctema MacOS X 10.10 unu Beie
Windows 7 uiu BeIlIe e TIlpomueccop Intel® CoreDuo wiu anamorn4Hslii ¢ yactotoi 1,5

e [Iporeccop Intel® I'T'11 unu BeIIIE
CoreDuo nnn e 15Tb oneparusHoii mamstu - [Iporeccop Intel® CoreDuo
AHAJIOTUYHBIN C YaCTOTOH WJIM aHAJOTMYHEIN ¢ yactoTo¥ 1,5 I'T'y mu BeImIE
1,5 I'T'1; uau BeIIE e 15I'b oneparuBHOM maMsITH

e 2/4T'b onepaTuBHOI
TaMSITH JIJIsI CHCTEM T10]T
ynpaBjieHuem 32/64-
outHoit Windows

e Pazpemenue sxkpana 1024x768 nnu Gosbiire
e Hanmuune HHTEPHET-COCTMHCHUS
e Heo0x01MMO HCIIOIb30BaTh aKTyalbHbIE BEPCHU OJHOTO M3 ClIeAyomx opaysepos: Edge,

Chrome, Safari, Firefox, Opera

DopMbI aTTECTALNHU

Bce paszmensl mpeanosiararoT BBIIIOJHEHHE M 3al0UMTy NPOEKTOB. [IpoekTel mo cBoei
JTUIaKTUYECKON CYIIHOCTH HameleHbl Ha (QOpMUpOBaHUE CIIOCOOHOCTEH, TMO3BOJISIONINX
3¢ deKTUBHO ACWCTBOBATh B peallbHOM KU3HEHHOW curyaruu. OO0nagas UMH, yYal[uecss MOTYT
aIalITUPOBATHCSI K U3MEHSIONIUMCS YCIOBUSIM, OPHUEHTHPOBATHCS B PA3HOOOPA3HBIX CHUTYAIMSIX,

pa6OTaTL B KOMaHJEC.



[Ipu paboTe HaI MPOEKTOM MOSBIIACTCS UCKIIOUUTEIbHAsT BO3MOXXHOCTh (POPMHUPOBAHUS Y
y4yaluxcs KOMIIETEHTHOCTH paspemieHuss mpolneM (IOCKOJBbKY 00s3aTelbHBIM  YCIOBHEM
peai3allMd METOJla MPOEKTOB B UIKOJIE SBJSETCA PELICHUE YYallUMCS COOCTBEHHBIX IMpoOieM
CpEICTBAaMH IPOEKTa), a TaKKe OCBOCHHE CIOCOOOB  JIEATEIBHOCTH, COCTaBJISIOLINX
KOMMYHHUKATHBHYIO 1 HHQOPMAIIHOHHYIO KOMIIETEHTHOCTH.

Kaxnplii mpoexkT mpenmnoJiaraeT MOJY4EHHE KaKoro-aubo mpoaykra. B mpennmaraembix
IIPOEKTAax 3TO MPOrPaMMHBIN NMPOAYKT, pEHIAIOIIMI Ty WIM UHYIO 3a1a4dy. Ha BeIITOTHEHNE TPOEKTa
npeniaraercsi 0a30BO€ KOJMYECTBO 4YacoOB, OJHAKO IO YCMOTPEHHUIO YYMTENS, a TaKkKe B
3aBUCHUMOCTH OT YMEHHMM U MHTEepeca YYEHUKOB K TeMe KOJMYECTBO YaCOB MOKET ObITh YBEIHMYEHO.
KonkpeTHble peKkOMEHJaMU JaHbl B MaTepraiax MPOEKTHBIX 3aHATUH.

Ha 6a30BoM ypoBHE MPOEKTHBIE 3aHSTHSI MpeaIaraoTcss Ha TeMbl «CTaTUCTUYECKUN METO]
aHalnM3a JaHHBIX», «Pa3nuyHble BapUaHTBl NPOTPAMMHPOBAHUSA LMKIMYECKOTO aITOPUTMay,
«Havana mnporpammupoBanuss Ha Python», OHM SBISIOTCS MEXNpPEAMETHBIMH, B OTJIMYHE OT
MOHOIIPOEKTOB, YaCTUYHO BBIIIOJIHSIOTCS BO BHEYPOUYHOE BPEMS U MOJI PyKOBOJCTBOM HECKOJIBKUX
CHEIMAIMCTOB B  pa3NUYHbIX OO0JacTAX 3HaHUA. Takue TPOeKThl TPeOylOT OYeHb
KBIM(ULIMPOBAHHON KOOPAMHALIMKA CO CTOPOHBI CHEIHATUCTOB U CIAKEHHOM pabOThl MHOTHX
TBOPUYECKUX TpyMIl. MexnpeaMeTHble MPOEKThl MOTYT OBITh KaK HEOOJBIINMH, 3aTparuBarOlIMMHU
NBa-TpU TpeaMeTa, TaK M HANpaBIE€HHbIMU HA pELIEHHWE JOCTaTOYHO CJIOXKHBIX MpoOiIeM,

TpeOYIOIINX COJIepKaTeIbHON HHTErpallil MHOTHX o0acTel 3HaHUSL.



