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IMosicuuTeILHASA 3aNIMCKA

[Iporpamma Kypca «MckycCcTBEHHBIN WHTEJIJIEKT»
COCTaBJIeHA ISt 7-9 KJIACCOB B COOTBETCTBUU c
TpeOOBaHUSIMU drocC OCHOBHOTO obmero 00paszoBaHus
(mpuka3s MuHnpocsenieHus Ne 287 oT 31 Mas 2021 r.), c
Y4ETOM MPEEMCTBEHHOCTH porpamm HAYaIIbHOTO, OCHOBHOT'O
U CpelmHero o011ero o0Opa3zoBaHusl. [Tporpamma mpenHa3HauEHA ISl TPOIOIIKCHIS

oOydeHHsT OCHOBAaM MCKYCCTBEHHOTO HHTEIUIEKTa M OpPUEHTHpPOBAaHA Ha aHalu3 JIaHHBIX,
BBEJICHWE B MAallMHHOE OOydeHHe Ha YIIIyOJCHHOM YpOBHE. 3a MOCJIEIHUE JECATUIIETHS BO
MHOTUX O0JIaCTSIX HAYKH M WHAYCTPUU CTalld HAKAIUIMBAThCS OoJbIIMe OOBEMBbI JAHHBIX, a
TaK)Ke CTAJId Pa3BUBATHCS METOJBI MAIIMHHOTO OOYYEHUs, TIO3BOJISIONIME W3BIIEKATH U3 ITHX
JTAHHBIX 3HAHUSI U SKOHOMUYECKYIO MOJIb3Y.

Enunsim COZIEp’)KaHMEM  KypcoB  0a30BOro W yriyOJIGHHOTO  YpOBHEH
ABIISAIOTCA OCHOBBI TMporpaMMupoBanusi Ha Python, awanu3 nmanHeix Ha Python.
Jlyist yrmyOIeHHOTO YPOBHS IPOTPaAMMO ITPETyCMOTPEHO BBEICHHE B MAaIIMHHOE
o0yueHwe Ha Python.

OcHoBomnonaratonieii TeMol SBJsIeTCs BBEJICHUE B mporpamMMupoBanue Ha Python.
CdhopmupoBaHHbIe y y4allMXCsl 3HAHUS U yMEHHs B 00JIaCTH mporpamMMupoBanus Ha Python
OyIyT B JaJIbHEHMIIIEM HCIOJIb30BAHbI MPU M3YyUYEHUM aHAIM3a JIaHHBIX HA CTYNEHU OCHOBHOTO
oOmiero oOpa3oBaHUs W MAalIMHHOTO OOY4YEeHHs Ha CTYNEHU CpeIHero oO0IIero oO0pa3oBaHHUS.
Data Science — oxHa M3 caMbIX MPOTPECCUBHBIX O0JIACTEH B MPOrPaAMMHPOBAHMH CETOJHS, a
Python — camblii mOmyJsApHBIA W PACIPOCTPAHEHHBIN SI3BIK, HCIOAB3YSMbIH Ul aHaIM3a
JnaHHbIX. He yauBUTENBHO, YTO JBE TH O0JIACTH 3HAHUN AKTUBHO W3YYAIOTCS U MPUMEHSIOTCS
CHEIUAIMCTAaMU U1l TOCTPOEHUS TNPEIUKTUBHBIX MOJIENe, BU3yanu3aluu u padoThl C
nanHbiMU. Kypc MO3BOJMUT ydaumMcsi ~ OCBOMTh ~ OCHOBHBIE ~ MHCTPYMEHTHI ~ pabOThl U
OPUCTYNIUTh K TOCTPOEHHIO Mojenedl u paboTe ¢ JaHHBIMU. B Xoae OCBOeHHs Yy4eOHOTro
MaTepuaia Kypca y yqammuxcs GOpMUPYETCsl yCTOMUMBBIA UHTEPEC K U3YUCHUIO JaHHOW TEMBI U
3aKyajpiBaeTcs 0asza Uid MPOAOJKEHUS M3YyYEHUs METOJIOB MAIIMHHOrO OOy4eHHs Ha CTYIEHHU
cpenHero oomero o0pa3oBaHMsl.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C OJHUM M3 AMJAKTUYECKUX HPUHIUIOB —

NPUHIMIIOM TipeeMcTBeHHOCTH. (CojepikaHue TMpOTrpaMMbl HAXOIUTCS B TECHOM CBSI3M C
MaTepuaioM Ui HadyaldbHOrO 00Iero oOpa3oBaHUs, a TaKXKe SBIAETCS HEOOXOIUMBIM IS
MOCTIEAYIOLIETO M3yUeHHUsl Ha CTYNEHH CpPEeJHEro oduero oopa3oBaHMs. JDTO — JIMHUA S3bIKA
nporpammupoBanus Python, ocBoeHre KOTOPOro HayMHAETCS B OCHOBHOM INIKOJIE, M CKBO3HAS
JUHUS MAIIMHHOTO OOYYEHHsI, OCBOCHHE KOTOPOTO HAYMHAETCS Ha MPOIEIEBTUYECKOM YPOBHE B
Ha4yaJIbHOW U OCHOBHOM LIKOJI€ ¥ TIPOJOJIKAETCS Jajiee B CPEHEH IIKOJIE.
K 3aBepmiennio oOyueHus 1Mo MporpaMMe ydaiiuecs JOJKHBI MOHUMATh aKTyalbHOCTh aHaau3a
JTaHHBIX, €r0 OCHOBHBbIE OO0JacTH TPUMEHEHHs] M METOAbl peanu3anuu. [Iporpamma
MpeArnoaraer, 4ro y yJamuxcs Oyaer chopMHUpOBaHO IEJIOCTHOE TIPEJICTABIICHUE 00
aHaTM3e JaHHBIX, pealM3allid METOIOB aHalM3a JTaHHBIX Ha s3bike Python, ero cdepax
MIPUMEHEHUS.

Jlannblit Kypc onupaeTcs Ha pyHIaMeHTalbHbIC UIAKTUYECKUE TPUHIUIBI, TaKue Kak
MPaKTUKOOPUEHTUPOBAHHOCTh, HAYYHOCTh W JIOCTYITHOCTh,IIEIOCTHOCTh M HEMPEPHIBHOCTH, a
TaKk)K€ MHHOBAIIMOHHBIEMETO/IBI  MPOOJIEMHO-PA3BUBAIOIIETO M CMEHIAHHOTO  OOYyYeHHs,
MPOrPaMMHO-TIPOEKTHOTO M HCCIIEIOBATENbCKOrOMOAX0/10B. B KOHIE Kaxaoro ypoka
NPUCYTCTBYIOT ~ BONPOCHl M 3aJaHUsA, MHOTME€ W3 KOTOPBIX OpPHUEHTHPOBAHbI  Ha
KOJIJIEKTUBHOE o0cyX/eHue, AUCKYCCHUH, BBIPAOOTKY KOJUIEKTUBHOTO MHEHHS.

Oco0oe MecTO B peanu3aluy MporpaMMbl OTBOJUTCS BUACOJICKIUSAM, OHIIaH-pecypcam,
TpeHaxkepaM. Bce 9T0  cozmaer  HeoOXoauMble  yCiIOBHS  JUIL  (POPMUPOBaHUS
CaMOCTOSITEIIbBHOCTH B TUTAHUPOBAHUU y4eOHON NeATeNbHOCTH, B OpraHHU3aIUH
y4eOHOr0 COTPYIHUYECTBA, B PaCHpe/IelIEHUU poJiel MpU pelIeHnH Y4eOHbIX 3a7ad U MpooJieM.
HeoTbemnemoli dacThi0 MpOTpaMMbl SBJISIETCS TMPOEKTHAsl JEATEIBHOCTH 00YUaIOIIUXCS.



W3yueHne pa3nuyHbIX aclleKTOB aHAJIM3a JAHHBIX MO3BOJUT  COPMHUPOBATH Yy  Y4aIlMXCA

CITOCOOHOCTE K QHAJIMTHYECKOM M TPOTHOCTUYECKON neATebHOCTH. [IoMcKk OTBETOB Ha
npoOJIeMHBIE BOIIPOCHI, peuienue POOJIEMHBIX u HCCIIEN0BATEIbCKUX
3aJIlaHU I, IHTETPUPOBAHHBIX B COJEp)KaHHWE, HaNpaBJIeHO Ha  (QOpMHUpPOBaHUE

YUYaLIUXCALIEJOCTHOTO ~ CUCTEMHOTO0  MBIIIJIEHUS, KOTOpPOE  TIO03BOJUT WM  OLICHUTH
c(hOpMUPOBAHHBIN KPYT MOCTOSHHBIX HHTEPECOB U OCYIIECTBUTH OCO3HAHHBI  BBIOOD
JanmbHEHIIe 00pa30BaTeIbHON TPACKTOPUU 1 IPo(heCCHOHANBHOTO CAMOOIIPEICIICHHSL.

Heapb u 3axaun kypcea. [ naBHas 1eiab Kypca — JaTh ydamuMmcsi 6a30Boe MpeIcTaBIeHIe
00 aHanu3e JaHHBIX W pealu3allid OCHOBHBIX METOJOB aHAJIW3a JAHHBIX M MAIIMHHOTO
oOydeHus: Ha si3pike Python, mo3HaKOMUTH ¢ TEPMHHOJOIMEH HCKYCCTBEHHOTO WHTEILICKTA U
HAy4YUTh IPUMEHATh HEKOTOPBIE U3 €70 METOAOB JUIsl PEIICHUS IPAKTUUECKUX 3ajau.

HeneBasi aynuropus Kypca. Yuamnuecs 7-9 kiaccoB o01eo0pa3oBaTeIbHBIX IIKOJI.
MecTo Kypca «VICKyCCTBEHHBII HHTEIUIEKT» B yueOHOM I1aHe. Ypoku Kypca «MCKyCCTBEHHBIH
WHTEJUICKT» MOTYT TpOoBO/MTRCS B 7, 8 W 9 Kiaccax B KayeCTBE BHEYPOUYHOM
JESTEIbHOCTH  (BO3MOXHbIE (bopMbI:(paKyIbTaTUB, KPY>KOK H ITPOYEeE).

HeHHOCTHbIe OPHECHTHUPLI COACPKAHUA U PCAIM3AllUH TPOrPaMMbI

Copnepxanue IIPOrpaMMbl HOCUT
MEXIUCUMIUIMHAPHBIM  XapakTep. EcrecTBeHHbBIM 00pa3oM  BBIMJSIAUT €r0  BO3MOJXKHAs
MHTETpalus ¢ JMCUUIUVIMHAMU NpeaMEeTHON obnacTi «Marematuka u nHpopMmatuka». Pazsutue
JIOTUYECKOTO0 M QJITOPUTMHYECKOIO MBIIUIEHUS, OCYIIECTBISEMOE HAa YpPOKax IO OTUM
JTUCHUTUTMHAM, CIY’)KUT 3a1ade  (GopMuUpoBaHUS HEOOXOAMMOW OCHOBBI, Ha KOTOpOHl B
JanpHeimemM OyAeT OCYIIECTBIEH Iepexo] K MAUIMHHOMY OOYyYeHHIO Ha CTYIEHHM CpEIHEero
o01ero o6pa3oBaHusI.

Yepes uCnob30BaHUE PA3IMYHBIX AATACETOB U aHAJIU3 JaHHBIX CUHTE3UPYIOTCS 3HAHUS U
YMEHUS yJaIuXxcs, MOJIy9eHHbIe MU Ha YpOKax reorpaduu, GU3uku, OMOJIOTHH U IPYTUX.

HeorbemnemMoll  4acTbl0O  IPOTrPaMMbl  SIBIISETCS
peanusanus IIPOEKTHOI'O MeToJa 00y4eHHSI. IIporpammoit
IIPEJYCMOTPEHO  BBINOJHEHHWE  TaKuUX  NPOEKTOB  Kak «CTaTUCTUYECKUI METO
aHaIM3a  JaHHBIX», «Pa3nu4HbIe BapuaHThl IPOrPAMMHUPOBAHMS LUKIMYECKOIO AJITOPUTMAY,
«Hauana mnporpammupoBanusi Ha Pythony». IIpoekTsl mo cBoel IUMAAKTHMYECKOW CYIIHOCTH
HaleleHbl Ha (OPMHUPOBAHME CHOCOOHOCTEH, MO3BOJSIIOMIMX SPQPEKTUBHO JIEHCTBOBATH B
peanbHOM >KM3HEHHOM curyanuu. OOnagas MMM, Ydallgecs MOTYT aJanTHpOBaThCs K
U3MEHSIOIIMMCS YCIIOBUSIM, OpPHUEHTUPOBATHCA B pa3HOOOpa3HBIX CUTyalusax, paboTaTth B
KOMaHJIe.

I[Ipu  pabote HaJ  IPOEKTOM MOSIBIISIETCS.  MCKIIFOYNTEIbHAsE BO3MOYKHOCTh
(GbopMHpOBaHUS y yHallUXCs KOMIIETEHTHOCTH  pa3pellieHust  MpodieM (MOCKONBKY
00s3aTeNbHBIM YCIOBHEM peaM3al[ii METO]a IPOEKTOB B IIIKOJIE SIBJISIETCS PEIIEHUE yJaluMcs
COOCTBEHHBIX ~ MpoOJIEM  CpeACTBaMU  IpOEeKTa), a TakXke OCBOGHHE  CIOCOOOB
JIESTEIIBHOCTH, COCTABJIIOIIMX  KOMMYHUKAaTUBHYKO WU MH(OPMaLIMOHHYIO
KOMIIETEHTHOCTH.

IInanupyemble pe3yJibTAThI OCBOEHHSI YUE€OHOT0 Kypca
®I'OC ycranaBnuBaeT TpeOOBaHHUS K pe3yabTaTaM OCBOCHHS OOYyJarOIIUMUCS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPpaMMBbl CPEIHEro O00Iero o0pa3oBaHUSA: JIMYHOCTHBIM
pesynpraram  (Tabmuma  1); MerampeIMeTHBIM — pe3ylbTaTaM (Tadnuia 2); NpeAMETHBIM
pesynbTaTam (Tabmuna 3). Paznuune 6a30BOro ypoBHS OT YIUIYOJIEHHOTO Kypca MpPOSBISIETCS
B CTEMEHU TIIIYOMHBI M KAadyeCcTBa OCBOCHHS TEOPETHUECKOTO MaTepHalia U TMOJTYYSHHBIX
MPAKTUYCCKUX HABBIKOB.



Coaepxxanue Kypca
B 3TOM pazjene COJIEP)KUTCS TEMaTW4Yeckoe  IUIAaHUpPOBaHME U MepeyeHb
IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS IPOrpaMMbl (MTOTOB M3YyYEHUS OTIEIbHBIX TEM),
paccuMTaHHbIC Ha PaCIIMPECHHBIN yueOHbIH u1aH. [lepBoii TOMOIHUTETbHON LEIbI0
U3YyYeHHs] PACHIMPEHHOTO Kypca SBISETCS  JOCTIKEHHE  OOJIBIIMHCTBOM  YYaIIHXCS
MOBBIIICHHOTO (TMPOJYKTUBHOTO) YPOBHSI OCBOCHHS y4eOHOro marepuana. YUYeOHHKU YpOBHS
s 7-9 KiaccoB 00ECTIEYMBAIOT HEOOXOAMMBIA Ui ATOr0 Y4YEeOHBIH M JUAAKTUYECKHUNA
MaTepual.
Bropoii JIOTIOJTHUTEIIbHOM LIEJIBIO U3YUYEHUS] PACLIUPEHHOIO Kypca SIBIISIETCSL
MOJrOTOBKA y4ammxcs K OJIMMIIMaZaM, KOHKypcaM B oO0JacTH aHaliu3a JaHHBIX U
MAIIMHHOTO O0y4YeHUSI.

JlononHuTtenpHOE yueOHOE BpeMs B paCIIUPEHHOM BapHaHTE Kypca B OCHOBHOM
oTJaeTcs pakTUuyeckoil padore. [Ipu pacimpeHHOM BapuaHTe yuyeOHOro miaHa oosbliast
qacTh (WIK BCE) 3aaHUI MOXKET BBINOJIHATHCS BO BPEMS YPOKOB 10/ PyKOBOACTBOM YUUTEIS.
Ha ycMoTpenue yunrens KOJIM4eCTBO 4acOB, OTBEAEHHBIX HA OCBOEHHE OT/EIbHBIX TEM
Y TIPOBEICHHUE MTPOEKTHBIX 3aHATUN, MOXKET ObITh YBEJIMUEHO B 3aBUCUMOCTH OT
BO3MOXKHOCTEH u UHTEpecoB o0yyaromuxcs. Pazianuue 6a30Boro ypoBHs OT
yIIIyOJI€HHOTO Kypca MPOsBIISIETCs B CTENEHH INTyOUHBI M KaueCTBa OCBOEHUS TEOPETHUYECKOTO
MaTepuaia U MOJIyYeHHbIX IPaKTHUYeCKUX HaBbIKOB. Pa3ien 1. BBeieHue B HCKYyCCTBEHHBIH
HHTEJLIEKT (2 4)

VYuanmecs JODKHBI 3HATh  IOHATHE HMHQOpPMALUH,
pasyinuue MeXay MOHATUSAMH «HH(OpMaLU», «JaHHbIe». YyYaluecs J0JKHbI yMETh:

* [PHUBOAMTH NPUMEPHI HHPOPMAIMOHHBIX IPOIIECCOB B MPUPOJIE, OOIIECTBE,

TEXHUYECKUX CUCTEMAX;

*  CTPYKTYpUPOBaTh HH(POPMALIUIO, BELICIATH OCHOBHBIC TIOHSATHS U B3aUMOCBSI3H MEXKIY

HUMH.

Pa3znen 2. OcHoBbI porpammupoBanus Ha Python (12 u)

VYuyamuecs A0JKHBI 3HATh:

* TOHATUSI  «AITOPUTM»,  <HCHOJHUTEIbY,  «CHUCTEMA KOMaH[ UCIIOJIHUTENN»;
* OCHOBHBIE AITOPUTMHUYECKHE CTPYKTYpBI: ClIeIOBaHHE, BETBIICHHE, LIUKIT;
*  peayu3aluio OCHOBHBIX AITOPUTMUYECKUX CTPYKTYP B BBIODAHHOM SI3bIKE

IpOTrpaMMHUPOBaHUS. Yyaluecs J0JKHbBI YMETh:

* COCTaBJISITh AJTOPUTMBbI JJIsl pEUIeHMs] TPOCThIX 3ajJad B CcJIOBECHOW ¢opme, Ha

AITOPUTMUYECKOM SI3bIKE U Ha BBIOPAHHOM SI3bIKE TPOrPaMMHUPOBAHUS;

*  BBINOJIHATH TPACCUPOBKY aJITOPUTMA;
*  [IPOrpaMMHUPOBATH HECJIOKHBIE JIMHEHHBIE, pa3BeTBISAIOLINECS "

LUKINYECKHUE aJITOPUTMbI Ha BEIOPAHHOM S3BIKE POTPAMMUPOBAHHUSL.

Paznen 3. Anaau3 nannbix Ha Python (8 u)

VYyamuecs 10IKHBI 3HATh:

* TOHATUSA «MOJAETbY», «HMH(MOPMAIMOHHAs MOJENb», «MaTreMaTH4yeckas MOJEIby,

«JlaHHBIE», «OO0JbIINE JAHHBIEY, «CTaTUCTHKAY, «OTHCaTeNIbHAs CTATUCTUKAY;

* JTambl pa3pabOTKU M HCCIIEIOBAHUsSI KOMITBFOTEPHOM MaTeMaTHu4ecKonl MOJIeNH.

VYyamuecs 10KHbI YMETh:

*  pealn30BBIBATH BBIYUCIICHUS OIUCATENIbHON CTaTUCTUKU;
* CTPOUTH U UCCIIEJOBATH MIPOCThIE KOMITbIOTEPHbIE HHPOPMAITMOHHBIE MOJIEIIH.

Paznen 4. BBenenme B MammuHHOe o0ydenme Ha Python (10 1)

VYyamuecs 10IKHBI 3HATh:

*  KJacCH(MKALMIO METOAOB MALTMHHOTO 00Y4EHUS;

*  OCHOBHBIE AJITOPUTMBI OOYUEHUS C YUUTEIEM . YUallrecs JOJKHbI yMETh:
*  CO3/1aBaTh PErPECCHOHHBIE MOJIENH;

*  BBINOJHATH NPOTHO3HUPOBAHKE.



TemaTnuyeckoe NIAaHKPOBaHUE

Ne | [Jara Tema [Ipumeuanue

n/n

1. Brenenue B mammmnHoe o0yueHune

2. Posnb MCKyCCTBEHHOIO MHTEIUIEKTA B )KU3HH YEJIOBEKa:
9THKA U PETYIUPOBAaHUE

3. Anroputmsl 1 ucnionautend. Crioco6s! 3anucu
AJITOPUTMOB.

4. OOmme cBesieHHs 0 s3bIKe MporpammupoBanust Python

S. Oprasu3zanysi BBOa ¥ BbIBOJIA JAHHBIX

6. AJTOpuTMHYECKAsi KOHCTPYKIIHSI «CIICTOBAaHHE)

7. IIporpammupoBaHye JTMHEHHbBIX AJITOPUTMOB

8. IIporpamMMupoBaHue JIMHENHBIX aJITOPUTMOB

9. AnropuTMHYecKas KOHCTPYKLIUS «BETBJICHUE)

10. [TonHas ¢hopma BETBICHUS

11. [IporpammupoBaHue pa3BETBIIFOLIMXCS AITOPUTMOB.
YcioBHBIN onepaTop

12. [TporpammupoBaHue pa3BETBISIFOIINXCS aITOPUTMOB.
YcioBHBIN onepaTop

13. IIpocTeie 1 COCTaBHBIE YCIIOBHS

14. AnropurMuyeckast KOHCTPYKLHS «ITOBTOPEHUE.
[IporpamMmmupoBaHKe IUKIOB C 33JaHHBIM YCIIOBHEM
IPOAOIKEHHSI pabOTHI

15. [IporpamMmupoBaHu€e HMKIOB C 3aJaHHBIM YCIOBUEM
IPOAOIKEHHSI pabOThHI

16. IIpoekT «Pa3nuyHble BApHAHTHI IPOrPaMMUPOBAHUS
LUKJINYECKOT0 aJITOPUTMAa

17. ITpoekT «Hauasa nporpaMMupoBaHus»

18. Hayxka o nansabix. CTpyKTypbl JaHHBIX

19. Pa6ora co criuckamu Python

20. bubnuorexku Python. bubnuoreka Pandas

21. CtpykTypsbl AaHHbIX B Pandas

22. Crpykrypa nanubix Dataframe

23. bazoBble onepainuy ¢ HAOOpaMH JaHHBIX

24, OnucarenpHas CTaTUCTUKA

25. Busyanuzanus qaHHbIX

26. [Ipoekr «VccnenoBanue nanHbpix». Yacts 1

27. [Tpoekt «MccnenoBanue nanubpix». Yactp 2

28. I[MpoexT «Python nst Data Science» (O6o6ienue u
CHCTEMaTH3alllsl OCHOBHBIX OHSATHI TEMBI)

29. [TonsaTre 1 BUABI MAITMHHOTO O0YYEHHS

30. AHanu3 v BU3yanu3aiys JaHHbeIX Ha Python
(moBTOpEHUE)

31. bubanoTekn MalMHHOTO 00Y4EHHsI

32. Jluneiinas perpeccust

33. Henunelinble 3aBUCUMOCTH

34. Knaccudukanms. Jlorucrudueckas perpeccus

35. Knaccuduxanus. Jlorucrudeckas perpeccus

36. JlepeBbs pemiennid. Yacts 1




37.

HepeBbs pemenuii. Yactp 2

38.

[Tpoekt «Pemenne 3anaun KiacCuUKAIUN

Oprann3anuoHHO-TIeIarornyeckue ycJaoBHus peajn3alnun Kypca

I[J'ISI peain3alilii KypCa Ha OCHOBC IIPOTpaMMbI H€06XO,I[I/IMO HaJIMYHUE CIICAYIOIINUX
KOMIIOHCHTOB!:

*  KOMITbIOTEpHOE pabouee MeCTO YUHTENS, MOIKIIOYCHHOE K ceTh VHTepHeT
(Wi-Fi win o xabesro),

* MPOEKIMOHHOE O0OpYIOBaHHE WM HWHTEPAKTHBHAs JOCKAa C BO3MOYKHOCTBIO
JIEMOHCTPAIIH TIPE3EHTAIIN;

*  KOMIIBIOTEPHI HIIH HOYTOYKH, PACIIONI0KEHHBIE B KOMITBIOTEPHOM KJIACCE, TI€ KAXKIbIi
yYEHHK paboTaeT ¢ yCTPOUCTBOM JIMOO WHIMBHAYAIBbHO, THM0O B Mapax;

* KOMIIBIOTEPH WJIM HOYTOYKH KaK ydYallMXCs, TaK W YYUTEIs JOJDKHBI OBITh Ha

onepannoHubix cucremax Windows/MacOS;

* TUIIOBOE MpPOrpaMMHOE OOecIeUeHUE,
OpraHM3alUsIMH, BKIIOYas MPOrpaMMy Ui palboThl C 3JEKTPOHHBIMHM TaOnuumamu MS

Excel;

* uHTerpupoBaHHas cpena paspaborku (IDE) mis s3pika nporpamMupoBanus Python;
« Jupyter Notebooks — cpena paspadotku, 1is 3amycka (aiioB u3 marepuaioB Y MK

C KOMIIBIOTCpa UJIN U3 00JIaYHOTO XpaHuJIMiia.

Texnuueckue TpedoBanus k [10

TTK umu HOyTOYVK Ha faze OC Windows, MacOS

CHcTeMHEIE TPeJOBaHHA

Windows

CucreMHble TpefoBanua MacOS

OHepaLII/IOHHaH CUCTEMA

Windows 7 uiu Belie
Ipoueccop Intel® Core Duo
WY aHAJIOTUYHBIN C YaCTOTOM
1,5 I'Tq nnu BeIIEe
2/4 T'b onepaTHUBHOI aMATH
JUUISL CUCTEM T10]] YIIPaBJICHUEM
32/64-outnoit Windows

° OHepaI_II/IOHHa}I CUCTEMA

MacOS X 10.10 unu BeIIIIE
. I[poueccop Intel® Core Duo
WY aHAJIOTHYHBINA C YaCTOTOM
1,5 I'T'y unu BeIIE
. 1,5 I'b oneparuBHOM aMATH -
[Tpomneccop Intel® Core Duo
WY aHAJIOTHYHBINA C YaCTOTOM
1,5 I'T'q unu BeIIe
1,5 I'b oneparuBHOM naMsTH

Pazpemenne sxpana 1024X768 nnu 6onblie

Hamune HHTCPHET-COCANHCHUSA

HCO6XOILI/IMO HCIIOJIb30BATh AKTYAJIbHLIC BEPCUU OJHOT'O U3
creayromux opaysepos: Edge, Chrome, Safari, Firefox, Opera

npUMeHseMoe 0011e00pa3oBaTeIbHbIMU




