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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma kypca BHEYypouHoOii nesitenibHOCTH «IIpakTueckast unpopmaruka» YactHoro
yupexJieHus — oo1eo0pa3oBarenpbHoi opranuzanuu «MexayHapoaHas mkosia «MIcToOUHHUK cocTaBieHa B
COOTBETCTBUH CO CJICTYIOIIUMHA HOPMAaTUBHO-IOKYMEHTAMHU:

—  @enepanbublii 3akoH 0T 29 gexabpst 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoif
denepanuny;

—  DenepanbHbii 3akoH OT 24 nromnst 1998 r. Ne 124-D3 «O6 0CHOBHBIX rapaHTHUSAX MpaB peOCHKA
B Poccuiickoit @enepanum»;

—  DegnepaibHBI  TOCYJApPCTBEHHBI  00pa3oBaTeNbHBIA  CTaHIAPT  CpeIHEro  oOLIero
obpazoBanus (ganee — ®I'OC COO), yTBepKISHHOTO MpHKa3oM MUHHCTEpCTBa 00pa3oBaHUs M HAyKH
Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413;

—  DepnepanpHas oOpa3oBaTellbHAS MporpamMma cpeaHero obmero odpaszoBanus (mamee — OOIT
COOQ), yTBepkIeHHOM MprKazoM MunuctepcTBa npocsenieHus: Poccuiickoit @enepauuu ot 18 mas 2023
r. Ne 371;

—  Tlopsimox opraHu3zanii U OCYIIECTBICHHUS 00pa30BaTEIbHON AESITENLHOCTH MO OCHOBHBIM
o0m1eo0pa3oBaTeIbHbIM MPOrpaMMaM - 00pa30BaTEeNbHBIM MpOrpaMMaM HadajabHOTO OOIIEero, OCHOBHOIO
00111ero U cpeHero oo1Iero o0pa3zoBaHus, YTBEPKICHHBIM MTPpUKa3oM MunuctepcTBa npocsenieHus: PO ot
22.03.2021 Ne 115;

—  Iloctanosnenue I'maBHOrO rocygapcTBeHHOro canutapHoro Bpada P® ot 28.09.2020 r. Ne 28
«O0 ytBepxkaenun canutapubix npaBui CII 2.4.3648-20 «CaHuTapHO-3MHIEMHUOIOTUYECKHE TPEOOBAHUS
K OpraHU3aIUsAM BOCIIUTAHUS M OOYUSHHSI, OTJIBIXA U O3/I0POBIICHUS JIETCH U MOJIOICHKI;

—  Ilocranosnenue I'maBHOrO rocynapcTBeHHOro canurapHoro Bpada P® ot 28.01.2021 r. Ne 2
«O06 yTtBepxaeHuu caHuTapHbix npaBuil U HopM CanlluH 1.2.3685-21 «I'urneHnueckue HOpMaTHBBI U
TpeOoBaHusl K oOecredeHHto Oe3omacHOCTH W (Miau) Oe3BpedHOCTH i 4elloBeKa (DaKTOpPOB Cpenbl
oOUTaHUS;

—  Ilporpamma BocnuTanuss YacTHOro yupexaeHusi — oOIIe00pa30BaTEIbHON OpraHu3aluu
«MexnaynaponaHas 1mkona «lMctounuky», paspaboranHas Ha ocHoBe DenepanbHO MHpOTpamMMBbl
BOCIMTAHUS;

—  Ilpuka3 Mununcrepcra npocsenienust Poccuiickonn @enepanuu ot 09.10.2024 Ne 704«O
BHECEHMHM HM3MEHEHHUM B HEKOTOpBIE IpuKa3bl MuHucTepcTBa mnpocselieHus Poccuiickoit Penepanuu,
Kacaroniecs: deaeparbHbIX 00pa30oBaTEIbHBIX MPOrpaMM HAdaJbHOTO 00IIero odpa3oBaHUsi, OCHOBHOTO
o011ero o0pa3oBaHUs U CPETHETO OOIIETO 0Opa30BaHUsY;

—  Meronuueckue pekoMeHAAMM MO peanu3zauuud npoekta «bumer B Oyaymee» 1o
npodecCHOHATIBHON OpHeHTalMKu O0y4aroIuXcs KJIAcCOB 00pa30BaTeNbHBIX opraHuzanuii Poccuiickoii
Oenepannn; MeTonuueckue PpeKOMEHAANMHM TO0 peanu3anuu EnuHoN Moaenu mnpodecCuoHaITbHOU
OpHEHTAIUH 00YUaIOIIMXCS KJIaccoB 00pa30BaTeNIbHBIX opranuzanuil Poccuiickoit deneparui.

[Iporpamma pazpabotana ¢ yderom pekomeHmanuii [IporpamMmbl BocmuTaHuss YacTHOTO YUpEXKICHUS —
oOmieoOpa3oBarenbHOi opranuzauuu «MexayHaponHas mkona «Mcrounuk» (Ha ocHoBe denepanbHoii
MpOrpaMMbl  BOCIIUTAHUS). DTO TO3BOJIAET HA TMPAKTHKE COSAMHHUTH OOYYAIOIIYI0 U BOCIHTATEIHHYIO
JeSTeNIbHOCTD MeJIarora, Co3AaTh yCIOBUS AJISl Pa3BUTHUS JIMYHOCTU O0YUaIOIIErocs, €ro CaMooIpeieNIeHUs 1
COIIMANIM3allMd Ha OCHOBE COIIMOKYJbTYPHBIX, JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH M TPUHATHIX B
poccuiickoM oOIlIecTBe MpaBuil U HOPM MOBE/ICHUSI B MHTEpecax YesIoBeKa, CEMbH, 00IIECTBA U TOCYapCTBa.



Hesp 1 3a1a4n Kypca BHEypPOUHOii neATeIbHOCTH «IIpakTHYeckas nHpopMaTHKa)»

Pabouas mporpamma Kypca BHEypo4yHOW jesrenbHocTH «lIpakTudeckas HHPOpMATHKA
COJICP’KUT OOIIYI0 XapaKTePUCTHUKY, LeU M 3aJaydl HU3y4eHHs, MpEeIMETHbIE pe3yiabTaThl s
KaXJ0ro U3 MOJYJEN.

OCHOBHOH 1I€TBIO0 JIEKTUBHOTO Kypca siBisieTcs: opmupoBaHue (yHKIIMOHAIBHO TPaAaMOTHOM
JIJMYHOCTH O6y‘laIOH_[I/IXC$I, TOTOBHOCTH M CIIOCOOHOCTH MCII0JIL30BaTh ITOCTOSIHHO HpI/IO6peTa€MBI€
B TEUEHHUE )KU3HU 3HAHUS, YMEHHSI U HABBIKU JIJIS PEIICHUS MAaKCHUMAaJbHO HIMPOKOTO JMara3oHa
KU3HEHHBIX 337124 C HCIIOIh30BaHUEM MU(PPOBOIA CPEIIbl U TPOTPAMMHUPOBAHHS.

[Tporpamma «IIpakTudeckass HHPOPMATHKAY PACIIUPSIET U JOTOIHICT pa3esibl HH)OPMATUKH
«udpoBas rpaMOTHOCTBY», «ANTOPUTMBI H TpOrpaMMUpoBaHue», «HPpOpPMAITMOHHBIE
TEXHOJIOTUU cpeHero odmiero oopazoBanus 1ig 10—11 kaaccoB u HalleneHa Ha:

®* pa3sBUTHe  I[IPEACTaBICHMM O  BO3MOXKHOCTSX  SI3bIKa  [POrpaMMHpPOBaHUS,
MH(GOPMALIMOHHBIX TEXHOJOIMH; OOpa3HOro, ajiropuTMHUYECKOIO M CUCTEMHOIO MBIIUICHUS;
TBOPYECKOTO IMOJAXOJa K PEIICHHUIO 3ajad; MOHMMaHUEe METOJ0B 00pabOTKH OOJBIINX MAacCCHBOB
JAHHBIX, KJIIOUEBBIX BOIPOCOB M OCHOBHBIX COCTAaBIISIOIIMX 3JEMEHTOB H3ydyaeMoW o0iacTu;
YMEHHME pEIllaTh TUIOBbIE NMPAKTUYECKUE 3a/]a4Yd, XapaKTEpHbIE IJI1 MCIOJIb30BaHUS METOIOB U
UHCTpyMEHTapusi 00pabOTKM JaHHBIX; OCO3HAHHWE TOr0, YTO METOJbl 00pabOTKM HH(pOpMaLUU
UMEIOT CBOM OTpaHHYEHHUS W TPEOYIOT ONpeleNEéHHBIX MOAXOMOB MPU HMX NPUMEHEHHH IS
KaX/10ll KOHKPETHOM CHUTyallud; IIOHHMMaHHE paMOK H3ydaeMoW IpeIMeTHOH  olmacTH,
OTrPaHUYEHHOCTU METOJI0B U HHCTPYMEHTOB, TUITMYHBIX CBA3EH ¢ JpyruMu 00JacTsIMU 3HAHUSL.

* BOCHHUTAaHHe UHTepeca K mpodeccussM oTpacid UHGOPMAIMOHHBIX TEXHOJIOTHH,
MPOrpaMMHUPOBAHUIO M aHAJIHU3y JAHHBIX, CTPEMJICHHIO HCIIONb30BaTh IOJYYEHHBIE  HABBIKU
JUISL  CO3JIaHUS WHIUBUIYATbHBIX

00pa3oBaTeNbHBIX MPOEKTOB, MPUMEHUMBIX B APYTUX MPEIMETHBIX OONACTAX U B PEabHOU
KHU3HU,

* (¢opMupoBaHMe HABBLIKOB AHAIUTUYECKOW, HCCIENOBATENbCKOM UM MPOEKTHOMU
NEeSITEeIbHOCTH, CAMOCTOSITEIbHOTO BBISIBICHUS MPOOJIEMBI, MOMCKA PEIICHUs MPU OTPaHUYEHHBIX
pecypcax, HCIIONB30BAHUS PA3JIMYHBIX METOJI0OB O0O0paOOTKM OOJIBIIMX MAaCCHUBOB JIaHHBIX,
COCTaBJICHHSI aJIrOpUTMa M pealu3aluu TpoekTa, cbopa u NpeaoOpadOTKM JAHHBIX,
TECTUPOBAHUSA M OTJIAXXUBAHUS TIPOTPAMM B MHTEPAKTUBHOM cpene pa3padoTtku Jupyter Notebook,
MPEACTABICHUS U BU3YATU3ALMH ITOJTYYEHHOTO PE3YJIbTATA.

Jnst mOCTHKEHUST TUIAHUPYEMOTO pe3yiibTaTa, Ha KOTOPBIN HAMpaBJIEHO O0ydeHHE MO KYypCy,
HY>KHO PEIINTh CIECAYIOUIUE 3aAa4M:

* chopmupoBaTh mpejAcTaBIeHHe 00 oTpaciu HH(POPMAIMOHHBIX TEXHOJIOTHHA Kak
CTpaTEernuecKy BaXHOTO HAIPABJICHUS HAYKU U MPAKTUKH;

*  co3daTh YCJOBHUS MpeAnpodecCHOHaTLHOTO 00pa3oBaHus, (POPMHUPYIOMIETO OCO3HAHHBIN
BbIOOp Mpodeccuu;

* 0oTpaboTaTh HaBBIKK NPOTPAMMHUPOBAHHUSA, TONyYE€HHbIE B TMPEAMETHOM  Kypce
«HpopmaTukay, Ha MPAKTUUECKUX 3aJa4yax B pa3jIMYHbIX chepax uerIOBEYECKOUN NesTeNbHOCTH,
OOIICHHSI U COIMATTLHBIX OTHOIIICHUH;

* Pa3BUTH y CTAPIICKIIACCHUKOB KOMMYHUKATHBHBIC HABBIKW, YMCHUC CIIYyIIATh, pa60TaTI) B
KOMaHJE, CTaBUTh U JOCTUTAaTh LECIH, aHATUTUYCCKOC U KPUTHYCCKOE MBIIIJIICHUE,

*  0TpaboTaTh HABBIKH PAOOTHI B MHGOPMAIMOHHON cpelie U MPUMEHEeHHEe HHPOPMAIIOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH IJI1 pCHICHUA TMPUKIAJHBIX 3adad B Pas3IMYHBIX C(i)ean
YeIIOBEYECKOU JeSITeIbHOCTH;

®*  CIocoOCTBOBATH PAa3BUTHIO (PYHKIIMOHAIBHON IPAaMOTHOCTH Ha OCHOBE pEIIEeHUs 3a7ad U3
MMOBCEIHEBHOM KU3HH, TpeOyromux Biaaaeaus UKT;

®  TPUBUTH HABBIKM MH(OPMAIIMOHHOTO MOACIUPOBAHUS Ha IPUMEPE pPeLIaeMbIX 3a/1a4;

*  BOCHHUTaTh MHTEpec K nporpamMmmuposanuio u UKT;



®*  BOCHHUTaTh yMEHHE CaMOOOYy4aThCs;
* chopMHUpOBaTh HCCIENOBATENbCKUM MOAXOJ K PEIICHHI0 MOCTaBICHHOW 33auu;

*  pa3BHUTh MHTEUICKTYaJIbHBIC, TBOPYCCKUE W IMO3HABATEIbHBIC CIIOCOOHOCTH
00y4aroIuxcs;

*  Cco3JaTh YCIOBHS JUIs pealli3allid KOMMYHHUKAIIMA TPH KOJUICKTHBHOM
MIPOCKTHUPOBAHUH B KOMaH/IC CBEPCTHHKOB.

B coorBercTBUM ¢ TpeOOBaHMSAMHU BpPEMEHHM IIPU pealu3alil IPOTPaMMBbl IUIAHUPYETCS
WCIIOJIb30BaHUE Pa3IMYHBIX (OPM, CPEACTB M METOIOB 0O0pa30BaTEILHOM JeATEIbHOCTH. B
YaCTHOCTH, HJIaHI/IpyeTCSI HCIIOJIBb30BAHUC HE TOJIBKO HHI[HBHZ[yaHBHDfI, HO TaKXe¢ FpYHHOBOfI
paboThL, B T. 4. pabOTHl B MaJIbIX Ipymimax. Mcronp3oBaHie CAaHTOB JTUCTAHIIMOHHOM MOJATOTOBKU
OyzeT criocoOCTBOBATH JYUIIEMY YCBOCHHIO MaTepHajia B CBS3U C JIOCTYITHOCThIO MaTEPHAJIOB HE
TOJIBKO HCHOCpeZ[CTBeHHO Ha 3aHATHUAX, HO TAKXKC M B JOMAIIHUX YCJIOBI/ISIX JUJIA OGGCHG‘IGHHH
BO3MOYKHOCTH pealli3alliy UHIUBHyalbHBIX 0COOCHHOCTEH neTeld. Buibl 3aHATHH 110 IporpaMme
MPEeIyCMATPUBAIOT JICKIMH, MPAKTHYECKHE 3aHATUS Ha OHJIAWH Tuiatdopme, J1abopaTopHBIC
paboThI ¢ HCIIOJIB30BAaHHEM OHJIAMH-CpPeNl pa3pabOTKH, UTOTOBBIC WHIAWBHUIYAIBHBIC MPOCKTHBIC
paboThI 10 pa3zenam Kypca.

PaGouast nporpamMmMa Jaét npeacTaBiIeHUE O IeNsX, 00IIel cTpaTeruu 00y4eHUs, BOCIIUTAHUS U
pa3BUTHS OOYyYAIONIMXCS CpPEICTBAMHU JJIeKTUBHOro Kypca «lIpaktudeckas wuHOpMaTHKay;
yCTaHABJIUBACT o0s13aTenpHOE MIPEIMETHOE CoJiepKaHue, npeaycMaTpruBacT €ero
CTPYKTYpUPOBAHHUE TI0 pa3JeiiaM U TeMaM MOIYJIsl, ONpeaeiseT pachpeeiCcHne ero mo Kiaccam
(romam m3ydeHus); Ha€T pacnpeaeicHre YU4eOHbIX YacOB IO TEMAaTHYCCKUM pa3/ieiiaM MOJIYJS U
IIOCJIEIOBATEILHOCTh MX H3YYEHHUS C Y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JIOTHKY Y4eOHOTO MpoILiecca, BO3PAaCTHBIX OCOOCHHOCTEH 00y4aronuXxcsl.

PabGouass mporpamMma oayekTuBHOro Kypca «[Ipaktudeckass WH(POpPMATHKA» OMpPEIeIIsIeT
KOJMYECTBEHHBIE U KAUeCTBEHHBbIC XapaKTEPUCTHKU y4eOHOro MaTepuana A KaXJIOoro Trofa
W3YYCHHUS.

OO0mas xapaKkTepUCTHKA JIEKTUBHOI0 Kypca

[Tporpamma Kypca BHEYpouHOI nesTenbHOCTH «[IpakThdeckas nHOpMaTHKa COOTBETCTBYET
COBpEMEHHBIM JIOCTHIKCHHSIM B  cdepe HayKH O JaHHBIX, MAalIMHHOM OOy4YeHUH.
PaccmaTtpuBaembie B Kypce MeTOABl 0OpaOOTKH JaHHBIX IMIMPOKO MPUMEHSIOTCS B Pa3IUYHBIX
obOnactsix, rae TpeOyercs aHanmu3 W oOpaboTrka Oonbmmx o00beMOB wuHGoOpManuu. OHU
UCIIONB3YIOTCS B OM3HEcCe NS aHaiuu3a pbIHKA, MPOTHO3MPOBAHUS CIOPOCAa W ONTHMH3AIUHU
MPOU3BOJICTBA. B Hayke OHM MOMOraroT HcCieloBaTeNsIM aHAJIW3UPOBATh SKCIIEPUMEHTAIIBLHBIC
JaHHBIE U HAXOJUTh HOBbIE 3aKOHOMEPHOCTH. B MeIuIMHE OHM UCTIONB3YIOTCS JIJISl TUArHOCTHKHU
Y IPOrHO3UPOBaHUSI 3a00JI€BaHUH.

MeToael 0OpaOOTKH JIAaHHBIX SIBJISIFOTCS. COBPEMEHHBIM HWHCTPYMEHTOM JUISl aHajIu3a M
WHTEpIpeTaIuu JaHHbIX. Mcnonb3oBanne MeTo0B 00pabOTKH JaHHBIX MO3BOJSET d()PEKTUBHO
oOpabaTeiBaTh W aHAIM3HPOBATh OONbIIME O00BEMbl WH(OPMAIMM, YTO TOMOTAET BBISIBUTH
3aKOHOMEPHOCTH M TPEHJbI, a TaK)Ke€ aBTOMATH3UPOBATh pPA3JIMYHBIE MPOLECCHl, TaKue Kak
COPTUPOBKA, (GDUIBTpallvsl, arperanus u T. 1.

Kypc nmpenmonaraer [ONMOJIHEHHE COJAEPXKAHMUS LIKOJIBHOTO OOpa3oBaHHUS  HaOOpOM
KOMITOHEHTOB ~ (DYHKIIMOHAJILHOM TPaMOTHOCTH W OCBOCHHE CIIOCOOOB WX HWHTETpaliu
MOCPEACTBOM MTPOrPaMMHUPOBAHUS U PA0OTHI ¢ HH()OKOMMYHHUKAITHOHHBIMH TEXHOJIOTHUSIMHU.

Conepxanue Kypca CTPOUTCS Ha TpEX KOMIOHEHTaX (YHKIMOHAIBHOH TPaMOTHOCTH
(MaTemMaTH4ecKasi TPaMOTHOCTb, €CTECTBEHHOHAYYHasi TPaMOTHOCTb, KPEaTUBHOE MBIIUICHNE) U
¢dopmupoBannun  MKT-KOMIETEHTHOCTH yYalIMXCsi C MPUMEHEHHEM HaBBIKOB JIOTHKH U
nporpaMMupoBaHusa. B Kypce OyayT paccMOTpeHBI TNpHMEpbl NPOTPAMMHBIX — pPEIICHHH
NPaKTUYECKUX 3a7ady oOpaOOTKH JaHHBIX, KOTOpBIE BCTPEUAIOTCS B pa3IMYHBIX cdepax
TEATENBHOCTH M SIBIIIOTCS aKTyaJdbHBIMU JUIS CTapIIEKIACCHUKOB B TIpoliecce OOydeHus IpH
BbIOOpe mo6oro mpoduns oOyuenus. Ocoboe BHMMaHUE OyAET YAEIEHO TaKUM OBICTPO



pasBUBAIOIIMMCS 00JacTAM, Kak aHaJW3 JaHHBIX M MalIMHHOE oOyuyeHue. Yyaiuecs
MO3HAKOMSITCS] C OCHOBAMH UCKYCCTBEHHOTO MHTEIIJICKTa U 00yUEHNEM HEHPOHHBIX CETeH.

MecTo Kypca BHEYPOUHOH JesTe/ibHOCTH «I[IpakTudeckas nHpopMaTka) B y4eOHOM ILIaHe

[Iporpamma Kypca paccuMTaHa Ha ydeHUKOB 10—-11 kiaccoB, MNpOSBISAIONIMX HHTEpPEC K
IIPOrpaMMUPOBAHUIO M aHAJIN3Y JaHHbIX.

OOmee KOMMYECTBO YYEOHBIX YacOB, 3alUIAHUPOBAHHBIX Ha BeCh MEpHOJ OOy4YeHHS,
HEOOXOJUMBIX JIJII OCBOCHHS MPOTPaMMBbI, cocTaBisieT 67 yacoB, mo 34 yaca B 10 kimacce u 33
yaca B 11 ki1acce cCOOTBETCTBEHHO.

Cpok ocBOeHHsI MporpaMMbl, HEOOXOOUMBIN Ui 00eCHeueHHs] BO3MOYKHOCTH JIOCTHUKEHHUS
IUIAHUPYEMBIX PE3YJIbTATOB, 3asIBJICHHBIX B IPOrpaMMe, COCTaBIISET JIBa yU€OHBIX I0/a.
IInanupyemble pe3yJbTaThl Kypca BHEYPOUHOi AeATeabHOCTH «IIpakTHyeckas
uHopmaTuka»

JIMYHOCTHBIE PE3VJIbTATBI OCBOEHMA JIEKTUBHOI'O KYPCA

B pesynpraTe nsydeHus snektuBHOro kypca «llpaktuueckas wuHpopmatuka» s 10-11
KJIaccoB y oOydvaromierocst OyayT cQOpPMHUPOBaHBI JIMYHOCTHBIE pPE3yJIbTAaThl CIEAYIOIIUX
OCHOBHBIX HalpaBJIeHUI BOCIIUTATEIbHON JEATEIIbHOCTH.

Fpasfcdchxoe socnumarue.

. coOJroieHre HopM MH(GOPMAITMOHHON 0€3011aCHOCTH;
. COOJTFOICHHE aBTOPCKOTO TIPaBa;
. TOTOBHOCTh TPOTHBOCTOSITh HCOJOTHH IKCTPEMH3Ma, HAIlMOHAIM3MA, JUCKPHMHHAIINN

10 COLMAJIbHBIM, HATUOHAJIbHBIM IIPU3HAKAM B BUPTYAJIbHOM ITPOCTPAHCTBE.

Hampuomuuecxoe eocnumarue.

® OEHHOCTHOC OTHOIICHHUE K AOCTHKCHUAM Poccuu B HAYKEC, TCXHOJIOTHAX, NMMOHUMAHUC
3HAa4YCHUSI OTCUCCTBCHHBIX TEXHOJIOINYECKHUX pGIHGHI/II\/'I B XXU3HHU III/I(prBOFO 06HI€CTBa;

. c(hOpPMHUPOBAHHOCTD MPEANOYTUTEIHHOTO OTHOIICHUSI K MPOTpaMMHOMY OOECIeYeHHIO,
BKITIOUEHHOMY B PeecTp poccuiickoro mporpaMmMHOTo 00ecrieYeHus.

ﬂyxoeHo-HpaecmeeHHoe esocnumanue.

. c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, DJTUYECKOTO TIOBEIEHHUs, BKIIOYas
noBejieHuE B ceTu MIHTepHET;

. CHOCOOHOCTh K  OIIGHKE CHUTyalldd M  TPUHATHUIO OCO3HAHHBIX  pEIleHUH,
OPHUEHTHPOBAHHBIX HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH.

Dememuueckoe socnumanue:

. ACTETUYECKOE OTHOIIEHHE K MUPPOBOMY MHpPY, BKIIOYAs SCTETHKY HAy4yHOTO U
TEXHOJIOTMYECKOI0 TBOPYECTBA;

® CIIOCOOHOCTH BOCIIPUHHUMATDL PA3JIMYHBIC BUIBI I.IPI(I)pOBOl"O TBOpYECTBA, B TOM YHCIIC
CO3aaHHBIC C MOMOIIBIO HCKYCCTBEHHOT'O MHTCIIJICKTA.

Dusuueckoe ocnumanue:

. CcOPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO, BKIIOYas
310pOBbeCOEpeKECHHE MTPU pad0TE C KOMITBIOTEPHON TEXHUKOM.

Tpyoosoe socnumanue:



. FOTOBHOCTb K  AKTUBHOM  JIE€ATEIBHOCTH  TEXHOJIOTMYECKOM  HAIPaBICHHOCTH,
CIOCOOHOCTh MHULMUPOBATh, IUIAHUPOBAaTb M CAMOCTOATENBHO BBINOJHATH JI€ATEIBHOCTD,
CBSI3aHHYIO C MH(OPMAIIMOHHBIMU TEXHOJIOTHUSAMU;

. uHTepec K chepamMm  mpoecCHOHAIBHOW  NEATENBbHOCTH,  CBSI3aHHBIM  C
HIpOrpaMMHUPOBAaHUEM, HAYKOW O JIAHHBIX, MAIIMHHBIM OOy4YEHHEM M JPYTHMMH HAIpaBICHUSIMHU
oTpaciii HH(HOPMAIMOHHBIX TEXHOJIOTHH;

. MMOHMMAaHUE Pa3HOOOpa3usl HANpPABICHUN B OTpaciav MHPOPMAIMOHHBIX TEXHOJOTHH M
YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymied mpodeccuu W peanu3arui COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

® TOTOBHOCTb U CIIOCOOHOCTE K o6pa30BaHmo u CaMOO6paSOBaHI/II-O Ha IPOTAXKCHUU BCeH
KHU3HHU.

Oxonocuueckoe socnumanue:

® 0CO3HaHHE III00aJbHOTO XapaKTepa 3KOJOTHYCCKUX HpO6J'IeM u HYTeﬁ HX pCIICHUA, B TOM
YHuCJC C y‘{éTOM BO3MO>KHOCTEH I/IH(I)OpMaI_[I/IOHHO' KOMMYHUKAIITUOHHBIX TEXHOJIOTHUH.

UeHHOCI’I’lb HAY4YHO20 NO3HAHUA!

*  chopMHpPOBAaHHOCTP MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHs MH(POPMAIMOHHBIX TEXHOJOTHH, NHU(POBU3AMUN COBPEMEHHOTO OOIIECTBa, 3a CUET
MOHUMAaHUS  pOJIM  WH(MOPMALMOHHBIX  PEeCcypcoB, HH(POPMAIMOHHBIX  MPOLECCOB U
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

®* OCO3HAHME I[EHHOCTH HAay4YHOW JEATEIbHOCTH, N'OTOBHOCTb K BEJICHHUIO NPOEKTHOW M
HCCIIEA0BATENBCKON IEATEIbHOCTH UHANBUYAIBHO U B TPYIIIIE.

B nmpouecce noCTMXKEHHS JHMYHOCTHBIX pe3ysbTaToOB ocBoeHUs Kypca «[IpakTuueckas
uHpopmaruka» g 10-11 kmaccoB y 0O0ydaroImMXCsi COBEPLIEHCTBYETCS SMOLMOHAIbHBIN
UHTEJUIEKT, MPEAINOoaraloni chopMUpOBaHHOCTS:

° YMCHU MPUHUMATh OTBETCTBECHHOCTDL 34 CBOE ITOBCACHHUC, OBITh OTKPBITBIM HOBOMY;,

° BHYTpeHHeﬁ MOTHBAIIUU, BKJIIOYAIOIIEH CTPpEMIICHUC K HOOCTHKCHUIO 1CJIN H YCIICXY,
HWHUIUATUBHOCTL, YMCHUC ﬂeﬁCTBOBaTB, OTTAJIKHUBasACh OT CBOHUX BO3MO)KHOCTCI71;

®  COIMABHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JIPYTUMHU
JIIOIbMH.

METAIIPEAMETHBIE PE3VJIbTATDI

B pesynbrare usydenus kypca «lIpaktudeckass wundopmaruka» mns 10-11 kmaccoB y
oOyuvarorierocss  OyayT cQOpMHUpPOBAaHBI METaNpPEIMETHBIE PEe3YyJbTaThl, OTPaKEHHBIE B
YHHUBEPCATbHBIX Y4eOHBIX NEHUCTBUSAX, & IMEHHO — II03HABaTEIbHBIE YHUBEPCAIbHBIC yueOHbBIE
NeCcTBUS,  KOMMYHUKAaTHUBHbIE  YHHBEpCajbHble  ydyeOHbIe  JEHCTBUS,  pEryJIATHBHbBIE
yYHHUBEpCalTbHbIC yueOHbIE NeHCTBHUS, COBMECTHAS JACSITEIbHOCTD.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Bazosvie nocuyeckue oeticmeusi:
*  BCECTOPOHHE PACCMATPUBATH CAMOCTOSTENLHO CPOPMYITHUPOBAHHYIO MTPOOIEMY;
*  BBIOMpATH OCHOBAHUS JJISl CPABHEHHUS, KIIACCU(PUKAIIUU 1 000OIICHHUS,

¢ OmpencisITh LEIM JCITCIbHOCTH, (I)OpMy.HI/IpOBaTL 3agadyu A1 JOCTHXKCHUA ueneﬁ,
BBIACIIATD KPUTCPUN OLCHUBAHUS ITOJTYUCHHBIX PC3YJILTATOB,



*  BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHsI B OOIbIINX 00BEMAX JaHHBIX;
* pazpabarbIBaTh IUIaH peuieHus MpoOIeMbl ¢ YIETOM aHalIu3a JaHHbBIX;

® BHOCHUTb KOPPEKTHBBI B IIpOLECC aHallM3a JaHHBIX, OLICHHUBATb COOTBETCTBUEC
PE3YIBTATOB LCIIAM,

® Dpa3BUBATh KPCATUBHOC MBIINUICHUC IIPHU PCIICHMHM IIPAKTHYCCKUX 3a1a4 U3 peaHBHOﬁ
KHN3HU.

Basoevie uccieoosamenvckue oeticmeusi:

* BIAJCTh HaBBIKAMHU y4EOHO-UCCIICIOBATEIHLCKON U MPOCKTHOU JCSITEILHOCTH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHHSI
MPAKTUYECKHUX 33/1a4 aHAJIN3a JJAHHBIX U MAallTUHHOTO O0Y4YCHUS;

*  crmocoOCTBOBATh (POPMHUPOBAHUIO HAYYHOTO THIIA MBIIUICHUS, BIaICHUE TEPMUHOIOTHCH
B 00JIaCTH HAyKH O JAHHBIX M MAITMHHOTO O0yUYEHUsI, KJIFOYCBBIMU TIOHITUSIMHA U
METOJIaMH;

®  BBUIIBJIITH IIPUYMHHO-CIICACTBCHHBIC CBA3H IIPU aHAJIM3EC 0O0JIBIINX JaHHBIX, BBIABUT'aTh U
IIPOBEPATH T'NIIOTEC3bI;

®  QHAJIM3UPOBATH IOJYYECHHBIE B XOJI€ PEIICHMS IPAKTUYECKUX 3374 aHAJIN3a TaHHBIX
pe3yIabTaThl, KPUTUYECKH OIIEHUBATh UX JIOCTOBEPHOCTH, (POPMUPOBATH MPOTHO3 HA
OCHOB€ aHAJIN3a IOJYYECHHBIX JaHHBIX;

* WHTErpuUpoOBaTh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JsacTel;

*  BBIJBUTATH HOBBIC UJCH, IIPEJIAraTh OPUTHHAIBHBIC TIOJIXOJIBI U PEIICHUS.
Paboma c ungopmayuen:

* BJaJeTh HaBbIKAMU MOJYYEHUS UHPOPMALIUU U3 OTKPHITHIX UCTOYHUKOB,
CaMOCTOSITEIILHO OCYILECTBIISITh IIOMCK, AHAJIN3, CUCTEMATU3ALMI0 U HHTEPIIPETALINIO
uH(popMaLuu;

¢ OLCHHUBATH JOCTOBECPHOCTh HOHy‘ICHHOﬁ I/IH(I)OpMaI_II/II/I, €€ COOTBETCTBHE IMPpaBOBBIM U
MOPAJIbBHO-3TUYCCKUM HOPMaM;

hd HCIIOJIB30BATh CPCACTBA I/IH(l)OpMaHI/IOHHLIX 1 KOMMYHHKAIIUOHHBIX TEXHOIOTHH B
PEIICHUNY KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPraHu3allMOHHBIX 3a/1a4d C CO6J'IIO,Z[CHI/ICM
TpeOOBaHUI TEXHUKH O€30M1aCHOCTH, TUTHEHBI, pecypcocOepeXeHus, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

¢ BJAJCTH paBUJIAMHU HH(I)OpMaHHOHHOﬁ 0C30IMaCHOCTH JIMYHOCTH.

KomMyHHUKaTHBHBbIE YyHHBepcaJlbHble Y4eOHbIe JelcTBUSA

Obuwenue:
®  OCYUIECTBIIATH KOMMYHHKAITHH npu  paboTeHal  KOJIEKTUBHBIMHU
MIPOEKTAMH;

® YMETh AQpryMEHTUPOBAHHO BECTHU AUAJIOT,

*  pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUSI.

Coemecmnasn 0esamenbHOCmb.

* yMeTh CpPaBHMBAaTh KOMAaHJHYIO U MHAUBUAYAIbHYIO pabOTy HaJl MPOEKTAMH, HaXOJIUTh
MIPEUMYILECTBA U HEIOCTATKU;



* pazpabarhiBaTh KPUTEPHUHM OLEHKHM NPOEKTa M OLEHUBATh KAayecTBO CBOETO BKJIajla U
Ka)KJIOTO y4aCTHUKA KOMaH/bl B OOIIHIA pe3yabTaT;

®* YyMETh OLEHUBATh HOBU3HY, OPUIMHAJIBHOCTb M MPAKTUYECKYH) 3HAYUMOCTb IIPHU
pacCMOTPEHUU UJEN 11 HOBBIX IIPOEKTOB;

*  MPOSIBJIATH HABBIKM KPEATUBHOT'O MBIIIICHUS], OBITH HUHUIIMATUBHbBIM.
PeryiasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

CCZMOOpZGHLBCZL;M}Z.'

¢ CaMOCTOSATCIBbHO BBIABJIATH HpO6J'IeMBI, CTaBUTb u
(bOpMy.]'II/IpOBaTB IMPAKTUYCCKHUE 3aJla4r B o0nacTy aHaIM3a JaHHBIX

® COCTaBJIAITh M CBOEBPEMEHHO KOPPEKTUPOBATh IUIaH pEIIEHUs NpoOdJeMbl C Y4ETOM
MMEIOIINXCS PECYPCOB;

® paclIHpsATh paMKH y‘IC6HOFO KypcCa Ha OCHOBC JIMYHBIX Hpe,[[HO‘{TeHHfl;

® YMCTh apryMEHTHpPOBATh ClICJIaHHbIN BBI60p, 6paTb OTBCTCTBCHHOCTb 3a IpCjiaracMoc
PCUICHUC,

*  OLEHUBATh NPUOOPETEHHBIN OIBIT;

* crnocoOCTBOBaTh (OPMHPOBAHUIO W TIPOSIBICHHIO IIUPOKOW OHPYIUIMH B pa3HBIX
00JIaCTAX 3HAHUIA.

Camoxoumponw:
* BHOCHUTH KOPPEKTUBH B NeATeTLHOCTh MPH  BO3HUKHOBEHUU
HEOOXOIMMOCTH;

® OULCHHUBATH PE3YJbTAThl HA COOTBCTCTBUEC MMOCTABJICHHBIM LICIIAM,
¢  MUCIIOJb30BaTh HpI/IéMLI pe(I)J'IeKCI/II/I AJId OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHUA;

® OICHHMBAThL PHUCKH M CBOCBPEMCHHO KOPPECKTHPOBATH JCATCIBHOCTL HJIsI CHUXXCHHUSA
BO3MOJXXHBIX PUCKOB;

®  YYUTHIBaTh aPT'yYMEHTHI IPYTUX IPH AHAINU3E PE3YyIbTAaTOB ACSITEIBHOCTH.

Ipunamus cebs u opyaux:

¢ INIPUHHAMATH MOTHUBEI U ApPTrYMCHTEIL APYyrux 1npu aHaJIn3¢ PE3YyJIbTAaTOB
ACATCIIBHOCTH,

® Dpa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYTroro 4€jI0oBCKa.

ITPEJMETHBIE PE3VYJIBTATBI

*  BIAJCHHWE MPEACTABICHUAMH O POJH HH(OpMAIMU M CBSI3aHHBIX C HEH IpOIECCOB B
MPHUPOJIC, TEXHUKE M OOIIECTBE; MOHATHAMH «HH(POPMAIUIY,

«H(OPMAITOHHBIN poIecey, «CUCTEMa»,  «KOMIIOHEHTHI CHCTEMBI,

«CHCTEMHBII s dexTy, «H(pOpMAIIOHHAs ~ CHCTEMay, «cucremMa
YIIPaBICHUSY, «TaHHBIC», «aHAIIN3 TAHHBIX», «BU3yallU3allUs JaHHBIX);

*  HaJu4ue MIpeICTaBICHUNA 0 crocodax coopa JaHHBIX, B
TOM  4YKCIIe TU(POBBIMU YCTPOHCTBAMU O€3 yUaCTHsI YEIOBEKa,;

* [OHMMaHHE OCHOBHBIX MPUHIUIIOB  JIUCKPETHU3ALUU pa3NUYHBIX  BUJOB
nH(poOpManuu; yMeHUE OmpeneisaTh HHHOPMAITMOHHBIH 00bEM TEKCTOBBIX,



rpau4ecKrX U 3BYKOBBIX JaHHBIX IPU 3a/IaHHBIX [TapaMeTpax JTUCKPETU3aLuH;

*  yMEHHE MNPHUMEHATH OHONIMOTEKM M MOAYIH sI3blKa IporpamMmupoBaHus Python s
peleHyst MPUKJIAAHbBIX 337a4 aHaIu3a JaHHbIX;

* yYMEHME BBLACHATH CBSI3U MEXKIYy KOMIIOHEHTAMM CUCTEM, ONPENENATH IUHAMHUYECKHE
OTHOIIEHHUS BHYTPU CHUCTEM, MHTEPIPETUPOBATH  PE3YJIbTAThl, IOJY4aeMble B  XOJE
MO/JICJIMPOBAHUS pealIbHbIX 0OBEKTOB MIIM IIPOLIECCOB;

*  yMEHME YMTaTh M MNOHMMATh Pa3Hble THUIbI HAMIAJHOIO OTOOPAXKEHUS NaHHBIX (rpaduKw,
TMCTOTPaMMBI, SIIUK C YCaMU U TIp.);

*  yMEHHE HCIOJIb30BaTh IEKTPOHHBIC TAOIULbI Ul aHAIMU3A, MPEACTaBICHUSA, 00pabOTKH
JAHHBIX (BKJIOYas BBIYUCICHUE CYMMBI, CpEIHEro apu@MeTH4ecKkoro, HaumOOIbILIEro U
HaUMEHBUIET0 3HAYECHUH, pelleHUe ypaBHEHUH, (QUIbTpalyi, CYMMHPOBAHUS) U BU3yalU3aLUU
pE3yIbTATOB AHAIN3A;

* yYMEHHME WCIOJb30BaTh TaOMWYHble (pEALMOHHbIE) O0a3bl JaHHBIX, B YaCTHOCTH,
COCTaBIISITh 3ampochl K 0a3aM JaHHBIX (B TOM YHCIE 3alpOoChl C BBIYMCISIEMBIMU IOJISIMH),
BBITIOJIHATE COPTUPOBKY M IOHMCK 3amuceil B 0a3e NaHHBIX; HANOJHATH pa3paboTaHHyO 0a3y
JAHHBIX;

*  yYMEHME UCIO0JIb30BATh KOMIIBIOTEPHO-MaTEMaTUUECKUE MOJIENH JUIsl aHaiau3a OOBEKTOB U
nporeccoB:  (HOpMyIHpOBaTh 1€  MOJICIMPOBAHUS, BBIIOJHATH AHAIU3  PE3yJIbTATOB,
MOJyYEHHbIX B XOJ€ MOJEIUPOBAHMS; OLCHMBATh aJE€KBATHOCTh MOJEIU MOJEIUPYEMOMY
00BEKTY MJIU MPOLECCY; MPEACTABIATh PE3YJIbTaThl MOJECIUPOBAHMS B HATJISIIHOM BU/IE;

*  yMmeHue paboTarh ¢ OOJBIIMM KOJIMYECTBOM JAHHBIX; BBINOJIHATH AJITOPHUTMbI 00pabOTKH
JAHHBIX; MCIIOJIb30BaTh IPOCTbIE METOJbl OLCHKM IapaMeTpoB MOJENeH; MpencTaBisiTh
pe3yabTaThl MOJICNIMPOBAHUS B HArJSAHOM BHJE; TIOJB30BATHCS PA3IMYHBIMU - (OpMaMu
MpPE/ICTaBICHUs] YMCIOBBIX JaHHBIX (TaOnuIaMu, JauarpamMMamu, rpadukamu); HpPUHUMATh
B3BEIICHHbIE PEIICHNs Ha OCHOBE aHaJIn3a JaHHbBIX;

* IIOHMMaHHE BO3MOXKHOCTEH M OIPaHUYEHHUI TEXHOJIOIMH aHaau3a JAHHBIX B pa3IMYHBIX
o0yacTsx; Halu4ue MpeCTaBIeHUN 00 MCIOJIb30BaHUN MH(OPMALMOHHBIX TEXHOJOTUHN aHaIn3a
0a3 IaHHBIX U MPUHATHUS PELICHUH B pa3IN4HbIX TPO(ECCHOHATBHBIX Cepax.

Conep:xanue Kypca BHeypouHOi nesiTe/ibHOCTH «[IpakTHyeckasi uHGopMaTUKA
dopma npoBeaeHUs1 3aHATHH

[Ipenycmorpena rpynmnoBas ¢opMa 3aHiITHH B Kkijacce ¢ yuureneM. OpHako Hajaudue
o0yJaroImux W METOJWYECKUX MaTepualioB Ha IUIaTGopMe MO3BOJSET NpU HEOOXOIUMOCTH
OpPraHHU30BaTh U AUCTAHUUOHHYIO (HOpPMY MPOBEACHUS 3aHATHIL.

Temarnueckoe MIaHUPOBAHNE KAKOTO KJIacca COCTOUT U3 2 Moayieil o 1-3 pasnena, B KaKJI0M U3
KOTOPBIX OT 5 110 15 3aHATHI. 3aHATHSA NPEIyCMATPUBAIOT KaK MHIUBUIYAIBHYIO, TAK U IPYIIIOBYIO
(hopMBI pabOTHI TKOJILHUKOB.

B kypce Hambosiee pacrmpocTpaHeHbl cienyromue (GpopmMbl pabOThl: 0OCYXIACHUS, AUCKYCCHUH,
pelIeHNs] KEUCOB, MPAKTUKYMBI.

dopmMamMH  TEKYLIEro KOHTPOJII MOTYT ObITh: YCTHBIH OTBET, IIpakTHueckas paboTa,
KOMOMHUpOBaHHasA paboTa, TecT, AOKJIal, JoMallHee 3a/1aHue, KOHCIEKT, pelleHue 3a/1a4, HudpoBoe
JIOMalIHee 3a/1aHue, IPOEKT

MeTtoabl 1 (popMbI KOHTPOJIA: Y CTHBIN 0TBeT, KoMOMHMpOBaHHBIHM 0TBET, TecT, CamocTosATeNbHAS
pabora, [IpakTuueckas padota, 3anura npoekra, UTOroBsiii KOHTPOJIb, PyOeKHBIN KOHTPOJIb.



10 KJIACC (34 yaca)

=

Moayie «O0paboTka M MHTEIICKTYalbHbINA aHAN3 TaHHBIX» (17 4acoB)
2. Monyns «O6paboTka CMMBOJIBHOM MH(GOPMAILIMU U YUCIIeHHbIe MeToIb» (17 YacoB)

11 KJIACC (33 4yaca)

1. Monyns «MoaenupoBanue u ontuMusanus» (17 yacos)
2. Monynb «cKycCTBEHHBIH HHTEIUIEKT U MalIMHHOE 00ydeHue» (16 yacos)

Kypc BHeypouHoii nestenbHOcTH «lIpakTiudeckas nHGOpMaTHKa OTpaXkaeT U pacIIupsieT
COJIepKaHUe YETHIPEX TeMAaTHICCKUX Pa3esioB HHPOPMATHUKH Ha YPOBHE CPETHETO OOIIETO
o0pa3zoBaHMS:

1. uudposas rpaMOTHOCTS;

2. TEOpETUYECKUE OCHOBBI HHPOPMATHKH;
3. aJropuTMbI M IPOrPAMMHPOBAHHUE;

4.  wH(DOpPMAIIMOHHBIC TEXHOJIOTHUH.

YuuThiBasi OrpaHUYEHHOE KOJIMYECTBO YacOB MHGOPMATHKKA B OCHOBHOW 0Opa3oBaTeIbHOM
porpaMme cTapuieit IIKOJIBI, BHeypouHblii Kypc «lIpakTtuyeckas wuHpopmaTuka»
ABISICTCS  TPAKTUKO-OPUEHTHPOBAHHBIM. Pacmmpenue conepxaHus Kypca HH(DOpPMATHKA
MPOUCXOJUT B HANPABICHUU MPAKTUYECKON JAEATEIbHOCTH U OCBOCHHS JOMOJIHHUTEIbHBIX
MHCTPYMEHTOB I aHAJIM3a IaHHBIX, MOJCIUPOBAHUS U ONITUMU3ALIUH.

10 knace

Conep:xanue moayJisi «O0padoTKa U HHTEJVIEKTYAJIbHBIH aHAJM3 JaHHBIX» (17 YacoB)

B comepxanun y4eOHOTO MOJTYJIS «O06paboTka u WHTEJUIEKTyaJIbHBIN
aHAJIN3 JTAHHBIX» BBIICIISIOTCS JIBA TEMATUYECKUX pa3Jiena.

Pasznen 1. «O6paboTka MacCHBOB JaHHBIX B 3JEKTPOHHBIX Tabnumax (3T)» oxBarbiBaer
BOTIPOCHI, CBSI3aHHBICE  C JIOTHYECKUMH, MATEMAaTHICCKUMH W CTATHCTUYSCKUMU
¢ysakusamu B OT; ucnonb3oBanue DT 1u1st perieHns NpUKIaIHbIX 3a7a4 Ha 00paboTKy OOJIbIINX
MacCHBOB JIaHHBIX.

Paznen 2. «HTennmekTyanbHBI aHaNIW3 JAHHBIX» 3HAKOMHUT C TEXHOJOTHUAMH cOopa u
00paboTku OonpIIMX OOBEMOB JAHHBIX, KOTOPHIE MOTYT OBITh WCIIOJIb30BAHBI Ml YIYUIICHUS
Pa3IMYHBIX MPOIECCOB, MPUHATHS ONTUMAIBHBIX PEIICHUH, TTOCTPOCHUS MPOTHO30B HA OCHOBE
aHaJIN3a JTAHHBIX.

Pa3nen 1. «O0pa6oTka MacCHBOB IAHHBIX B 3JIEKTPOHHBIX Ta0auIax», 9 yacoB

[IporpammHoe obOecniedeHre KOMIMBIOTEPOB. Buasl mporpaMMHOr0 oOeCHeYeHHs W WX
HasHaueHue. [IpompuerapHoe © cBOOOJHOE mporpamMmHoe oOecriedenue. [IporpamMmHOe
obecnieuenne s pabotel ¢ OT. YcranoBka cBoOomHoro oducHoro makera LibreOffice c
odpunmansHoro caiita. Pemaktop snextponHbIx Tabmun LibreOffice Calc. Macrep ¢yHkuuit.
Jlornyeckue, MaTeMaTudeckue M craTucTuyeckue ¢yHkuuu. Mcmomnb3oBaHue aOCOMIOTHBIX M
OTHOCHUTENIBHBIX CCBhUIOK. Jlnama3on 3Havenwil. Jlmama3zoH ycpemnenus. OOpaboTka OOJBIINX
MacCHBOB JAaHHBIX C TIOMOLIbIO (YHKUIMH OIpeNeseHUs CPEIHEro 3HAYeHHs, CYMMHpPOBAHMA,
nojacyéTa KOJIMYECTBA 3HAUYEHUH B Cllydae OTCYTCTBUSI JOIMOJIHUTENBHOTO KPUTEPHS, a TaKXKe MPU
HaJIMYUU OAHOI'0 HJIM HCCKOJIbKUX KPUTCPUCB. Brruncienue MakcMMalbHOTO U MHUHHUMAJIBHOI'O
3HaYEeHUH W3 JWarna3oHa TMpU OTCYTCTBUM  JIOTIOJHUTENBHBIX KpUTEpPHEB, a TakKke



YIOBJIETBOPSIONIMX OJHOMY WJIM HECKOJIBKHUM KPUTEPUSIM H3 OJHOIO WM HECKOJIbKHX
Jarna3oHOB.

[Tonsitue MaccuBa nanHbIX B OT. OnHOMEpHBIE U JByMEpPHBbIE MacCUBBI. TUIIBI JaHHBIX
MaccuBa. Pe3ynbpTar paboTsl hopMysbl MaccuBa. Y HUBEPCAIbHBIN CIIOCOO COPTHUPOBKH €
MOMOIIBIO (DYHKIMH M UCIOJIb30BaHUs MaccuBOB. [10371eMEHTHOE Cll0’KeHHE, BEIYMTAHUE,
YMHOXEHHE U JIEJIEHUE 3JIEMEHTOB JIBYX MAaCCUBOB Ha IIPUMEPE PELLIEHUS PUKIIAJHBIX 3aa4.
CpaBHUTENbHBIN aHAJIN3 METO/I0B PEIIEHUS 3a/1a4 C TIOMOIIbBI0 OOBIYHBIX (GOPMYJI 17151 paboThI €
JIMara3oHOM SUeeK M ¢ IOMOIIbI0 (POPMYIT MACCHBOB AAHHBIX. DPPEKTUBHOCTD PEIICHUS
MPUKIIAJHBIX 33124 ¢ HOMOILBIO (POPMYJI MACCUBOB JAHHBIX.

Busyanu3zanmusa aaHHbIX. /[uarpamMma kak rpapuueckoe OTOOpaKEHHE CMBbICTIA JaHHBIX.
Be10op Tuna quarpaMmsl B 3aBUCUMOCTH OT LI€JIM BU3yallM3alluy. DTalbl BU3yalU3alUK JJaHHbIX.
Omnpenenenue neiau MOCTpoeHUs auarpammbl. OOpaboTKa AAHHBIX C MOMOIIBIO (YHKIHMNA JUIS
JTOCTHDKCHHS 1€ BH3yanu3anuu JaHHbiX. [loctpoenme aumarpamm B LibreOffice Calc ¢
nmomomiplo  Mactepa. Kiaccupukanms guarpamm B LibreOffice Calc.  CnapkimaidHbL
Vcnonp3oBanue BU3yaldu3alMM Uil aHauu3a OosblIMX O00bEMOB JaHHBIX. HeobxomumocTh
[IpeIBAPUTENIbHON 00pabOTKU OONbIIMX MAacCUBOB JaHHbIX. YreHue nuarpamm. Pemenue
MPUKIIAAHBIX 33/1a4 aHAJINU3a JAaHHBIX C CIOJIb30BAHUEM BU3YyalIU3aLlUU.

O0OpadoTka nannbix B ¢aiinax CSV. NUadopmanus u nanusle. HAMBUIYaTbHBIN MPOEKT,
MOJICJIMPOBAaHUE JKCIEpUMeHTa. Pa3paboTka HCXOMHBIX JaHHBIX Ul MOJEIH HCCIEeTyeMOro
nporiecca wid siBieHus. ['eneparopsl ciydaiineix umcen B LibreOffice  Calc.  Ilomydenus
LEJbIX CIy4alHBIX YHCEeNl B ONpenes]€HHOM auana3zoHe. MozaenupoBaHue HaOOpPOB JaHHBIX,
KOTOpBIE SIBISIFOTCA  JpOOHBIMH 4ymciaamu B amanazone ot 0 mo 1. MopenupoBanue
pe3yabTaTOB ISl pElIeHUs MPUKJIAJHBIX 337a4 aHanu3a JaHHbIX. OTKpeIThie JaHHble. [lonck
uHpopmanuu. VICTOYHUKH M TPUMEPBI OTKPBITHIX MaHHBIX. Popmar OTKpHITHIX naHHBIX CSV.
WNudopmannonnsie mporecchl. CKOpocTh Nepeaay JaHHBIX 10 KaHaldy CBSI3U. XpaHEHUe
nHpopmanuy, 00béM namatu. O6pabotka uHGopmanuu. [IpeacraBnenue naHHbIX B (opmare
CSV. Coxpanenne nanaeix DT B ¢opmare CSV. Bunsl paspenureneit 3HaueHuil. CriocoObl
oTkpeIiTust (aitmoB ¢gopmara CSV. JlocTomHCTBAa W HEAOCTATKH (DailyioB, MpeACTaBICHHBIX B
dbopmate CSV.

Koppeasiumonnsiii  anaim3. Koppensuus kak Mepa B3auMOJEHCTBUS JBYX U Ooiee
npoueccoB.  HopmanuzoBannble gaHHble. Ko dumeHnT koppensuuu. 3HayeHus
ko3¢ duLMeHTa KOpPPEIsUUU TpU Pa3IUYHON CTENEHH 3aBUCHUMOCTH HCCIEIYEMBIX JTaHHBIX.
[Mkana Yennoka. McnonszoBanue craructuueckoit pynkuuun KOPPEJI B anekTpoHHBIX Tabmuiax
JUIs BbIUMCIEHMS] Kod(p(uULMEeHTa KOppeisluuu IpH aHaln3e MAaHHbIX. ['paduk paccesHus.
Omnpenenenue npsiMoi U OOpaTHOW 3aBUCHMOCTEH MO 3HaueHHI0 KoddduimenTta
koppensaiun. KauecTBeHHbIN aHann3 ko3 duimeHTa Koppensuu 1o HIKajue Yenoka.
Vcnonb3oBaHne KOPPEISILIMOHHON MaTpUIIBI U1 aHAJIM3a JTaHHBIX.

BoccranoBiienne 3aBucumocteil.  CraTucTuueckue  MeToAbl  0OpabOTKH  JaHHBIX.
BoccTaHoBneHne aHaJIUTUYECKOW 3aBUCUMOCTH IO OTIENbHBIM 3HaueHusM. MHTepnomsauus u
cruaxkuBaHue. MeToJ HauMEHBIIMX KBaApaToB. VHTEpHoisIHOHHBIE MHOTO4WIEHbl. JIMHUS
tpenaa. Koadduuuent nerepmunanum.

Bba3bl nannbix B IT. Hcnonb3oBanue DT kak 6a3wsr qanubix. Co3manne bJl B OT: crpykrypa
tabmuipl, 3amuc, UM bJl. CriocoObl 3amoHeHHs JaHHBIX Yepe3 HEMOCPE/ICTBEHHOE BHECEHHE
3anucel B CTPOKHU U € UCIIOJIb30BaHUEM (QopMbl. PenaktupoBanue naHHbIX. OUIbTpalysl JaHHBIX.
Coptuposka 3anuceii. [louck u 3amena nanueix. Oynkius BIIP — mouck sneMeHToB B Tabmuie
Wi JauanasoHe 1o crpokam. CBoaHble TaOMUIBI Kak HMHCTPYMEHT aHaiu3a JaHHbIX.
[IpeumymiecTBa CBOAHBIX TaOMUIl Mpu pabore ¢ OONbIIMMH O0BEMAMHU JNaHHBIX. AJITOPUTM
CO3JIaHMsI CBOIHOM TaOIHIIbI.

Pa3nen 2. « MHTE/IEKTYAJIbHBIH aHAJIM3 TaHHBIX», 8 4acOB

JNannble. Hayka o JaHHBIX: OCHOBHBIE MOHSATHS W omnpeznencHus. BoctpeboBanHocTh Data



Science. Ilenb 1 OCHOBHBIC 3Tamnbl aHANM3a JaHHBIX. [IpuMeps! pemraemsbix 3amad. MHCTpyMEHTHI
aHanu3a JaHHbIX. OCHOBHBIE OMpejeieHHs B 00JacTH HayKd O JAHHBIX. MallMHOYMTaeMble U
yeloBeKounTaeMble (GopMmaThl naHHbIX. Coipble gaHHble. Habop maHHbIX. MICTOUHMKH JaHHBIX.
Haunbonee wacto BcTpeuarommuecss OMMOKA B CHIPBIX JaHHBIX M HEKOTOPBIE CIIOCOOBI HX
ycTtpaHeHusi. MeToibl 00pabOTKH CTPOKOBBIX JaHHBIX B sI3bIKE MporpammupoBanus Python.

[TpoexT Jupyter. OcHOoBHOE Ha3HaueHHEe poekTa Jupyter. Cpena pazpaborku Jupyter Notebook
st aHanmza aaHHbix. O630p cpenbl Jupyter Notebook. O630p cpeast Jupyter Lab. YcranoBka
Jupyter ¢ momouipo MeHeKepa nakeTos pip. Co3ganue HoBoro OnokHota. CoxpaHeHue B
dopmate .ipynb.  OcHOBHBIC KOMIIOHEHTHI OKHa OJIOKHOTA. KOJOBbIE M TEKCTOBBIC SUCHKH.
Pexxumbl penaktupoBaHus U BeinonieHus. TekcroBas pazmerka Markdown.

bubamorexka mias amaamsa aaHHbIX Pandas. buOimorexka it amaim3a naHabeix Pandas.
VYcranoBka Oubnmorekn Pandas u3 Omoknora. CTpykTypa naHHBIX Series. Apudmernyeckue
onepanuu ¢ Series. JIocTynm kK OTHENbHBIM 3JIeMEeHTaM U cpe3bl B Series. CTpykTypa Series kak
cioBapb B Python. CmocoObl co3nmanus 00bekToB Series. JIByMepHBbIC TaOJMYHBIC IaHHBIC.
Crpykrypa nannbix DataFrame. Urenue u 3amuch daitnoB ¢popmara .CSV. Komanasl mpocMoTpa
MIEPBBIX WM MOCIEAHUX CTPOK CUUTAHHOTO (paiina.

[Tpumenenne ¢pynkunii NumPy k snementam DataFrame. [lomyuenue obuieit nndpopmarmm o
naHHbIX ¢ momolnbio info. Bribopka mo ycnmoBuio B oObekTax DataFrame. ArperupoBanue B
Pandas, ¢ynakmus agg. OcHoBHBIC cratrcTHyeckue GyHKIUU. CBOIHAs CTaTHCTUYCCKAs
uHpopmanus ¢ nomoinbio pynkuuu describe(). Obparenue k uHIEKcaM ¢ moMoInbko loc u iloc.

Busyanuzanusa nanubix. Pasnuunble Buabl rpadukoB (THcTOrpamMma, JUHEHHbIE TpaduKy,
rpaduk paccesHus, KOHTypHbIe Tpaduku U T. A.). OCOOEHHOCTH pa3HBIX BUIOB I'paMKOB M HX
WCTOJBb30BaHUs. Busyanuzanust ITaHHBIX ¢ momomnbio Ombiamorexn Matplotlib. IBera u ctmmm,
nerenaa Ha rpadukax. @yHKIUU U1 TOCTpoeHus rpadukoB ¢ nmomoiiso Matplotlib.

Kareropuanbhble 1 uncnoBble AaHHble. [lonck nmponyiieHHbIX 3HaueHui. MeTtoibl 00paboTKu
MPOMYIIEHHBIX 3HaueHud. @PuubTpanus JaHHBIX. MacmrtabupoBanue JaHHBIX. Bpibopka
CTPOK/CTOJIOIOB I10 33JaHHBIM KPUTEPHUSIM.

NupuBuayanbHblii npoekt. [IpoBeneHue pa3BeloYHOrO aHalIM3a JAaHHBIX C ITOMOIIBIO
oubnmmoreku  Pandas. BeisiBieHHe  cTaTUCTHUECKMX  XapakTepucTuk. lcmomb3oBaHue
Bo3MoxkHOcTell  Matplotlib  nnst  Buzyanusamuum  pesynabtata.  OdQopmileHHE  pe3ynbTaToB
MPOBEAEHHOTO aHaM3a U (POPMYITUPOBKA OCHOBHBIX BBIBOJIOB.

Conep:xanue Mmoay.st «<O0padoTka CHMBOJIbHON HH(OpPMaIUK M YUCTeHHbIEe MeToaABD (17
4acoB)

B conepxanun yueObHoro moayist «O0paboTka CUMBOJIBHOM MH(POPMALIUN U YHCIICHHbIE
METOJIbI» BBIIEISAIOTCS ABa TEMaTUYECKUX pa3/ela.

Pazmen 3. «AnroputMbl 00paOOTKHM CHUMBOJBHON HWH(OPMALUK» BKIIOYAeT B ceOs
paccMOTpeHHE Pa3IMYHbIX MOJIXOO0B MpHU PEIICHUHU 3a/lay aHalli3a M TeHepallu TEKCTOBBIX U
YUCJIOBBIX  JAaHHBIX,  IIO3BOJIMT  pAaCIIMPUTh  I[OHUMAHUE  BO3MOXKHOCTEH  sA3BIKA
nporpammupoBanus Python a1t 06pab0oTKH CTPOKOBBIX JaHHBIX.

Paznen 4. «YUuciaeHHble METOJbI» HAmpaBiIeH Ha TMOJy4YeHHE OOyYaroIIUMUCS
JIOTIOJTHUTEIBHOTO MPAKTUYECKOTO OMBITa B 00JIACTU MCIHOJIB30BaHUS YHCIEHHBIX METOJOB MpHU
pELIEHNN IPUKIJIAJHBIX 33/1a4, a TAK)KE HABBIKOB ITPOBEJIEHUS U ONUCAHUS SKCIIEPUMEHTOB.

Pazgen 3. Anroput™bl 06padoTKH CUMBOJILHON MH(popManuu, 12 yacos

AJropuTMbl 00padOTKH CTPOKOBBIX JaHHBIX. OCYIIECTBICHNE aHAIN3a CTPOKOBBIX JaHHBIX
" NPOBCACHUC 3aMCHBI TOBTOPAIOIIUXCA CUMBOJIOB.

Hcnonp3zoBanue meroza replace. [Touck MakcumManbHOM 1 MUHIMAJIBHOU MOACTPOKH CUMBOJIOB
B CTPOKC TCKCTOBBIX JaHHBIX. ITouck MakcHUMaIbHOIO KOJIMYECTBA YKa3aHHbIX CUMBOJIOB,
PacroJoKEHHBIX B MOCIEI0BATEIbHOCTH APYT 3a ApyroM. Onpeenenre JTMHbl cCaMOi ITTMHHON



MOJIETIOYKH CUMBOJIOB BO BCEM HaOOpe TEKCTOBBIX IaHHBIX. Mcronb30BaHNEe AMHAMUYECKOTO
II0/IX0/1a B PEILICHUH 3ajja4ya IOMCKa CUMBOJIOB MJIM LIETIOYEK CUMBOJIOB 10 33JaHHOMY YCJIOBHUIO.

Komosas Tabimma ASCII. Mcnonb3oBanue ¢pyaknmii char u ord si3bika mporpaMMupOBaHUs
Python 11 oOpaieHust kK KOHKPETHOMY CUMBOJIY paccMarpuBaemoro andasura. [lorck
MaKCHMaJIbHOTO U MUHUMAJIBHOTO KOJIMYECTBA UIYILIUX [TOAPS]] CUMBOJIOB, TAKUX, B KOTOPBIX
HCKJIFOUEHA yKa3aHHas [OJICTPOKa cUMBOJIOB. OCyIIeCTBICHNE aHaIM3a TEKCTOBBIX JAHHBIX HA
HaJIMuMe UCKOMOM IOJICTPOKHU C UCIOJIb30BAaHUEM METO/1a ABYX yKaszaTesel. [Ipumenenue merona
IBYX yKazaTelsel JUisl TOMCKa MOJICTPOKH, KOTOpas OrpaHUYeHa YKa3aHHBIMU CUMBOJIAMHU.
Hcnonp30Banne CTPYKTYPBI JAHHBIX MHOXKECTBO Il Pa0OTHI C TEKCTOBBIMU JTAHHBIMH.
CoprupoBka MHOxecTBa. Vcnonbp3oBanne GopMyJibl BKIIFOUCHUH U UCKIIIOYEHUH JUIS IBYX
MHO>KECTB IIPH PEIIECHUH 3aj1a4 [TOMCcKa NOACTpoKU. HazHaueHue u ncnonbp3oBaHue MeTo1a count
IIPY aHaJIu3€e TEKCTOBBIX JaHHbIX. [locTpoeHne 4acTOTHOrO ClIoBapsl.

I'enepanus cy10B 3agaHHOrO ajdaBura. PeleHre NpakTHYECKHX 3a/1a4, OCHOBAaHHBIX Ha
reHepaLuu onpeaeaéHHOro Habopa cuMBOJIOB. ['eHepalns BceX BO3MOXKHBIX CIIOB U3 3aJJaHHOTO
Habopa OykB. Vcronp3oBaHue EpeOOPHOTO aNTOPUTMa JUIS PELICHUS 33Ja9i TeHEPAIH CIIOB.
BrnoxeHHble UKIIBL.

Hcnonp3oBanue Gpynkmun product Momyis intertools si3pika nmporpammupoBanust Python s
TeHEpaLuy BCeX BO3MOXKHBIX COYETaHUM yKa3aHHBIX CUMBOJIOB IIpU TeHepaluu ciaoB. CpaBHEHHE
JBYX CITIOCOOOB T'€HEpaIlUK BCEX BO3MOXKHBIX CJIOB U3 3a/laHHOTO Habopa OykB. ['eHepaius ciioB,
OCHOBAHHAas Ha JIEKCUKOIpapMuecKoi nepecTaHoBKe OYKB B CJIOBAaX 3aaHHON JJIUHBI.
Hcnonp3oBanne GyHKIUSA permutations Moxyist intertools si3pika mporpammupoBanust Python s
peleHus 3aj1a4 resepanuu cios. [IpakTudyeckoe ucnonp3oBaHue Moys intertools npu pemeHuu
3aJ1a4 reHepalyy BO3MOXKHBIX CJIOB ITPU HAJIUYUU WIM OTCYTCTBUM KOHKPETHOTO CUMBOJIA B CJIOBE.

Henounciaennbie fanHble. CUUTHIBAHUE JAaHHBIX U3 TEKCTOBOIO (haiina. PopMupoBaHUE MaccuBa
nesnbix yrcen. O6paboTka 31eMeHTOB MaccHBa. BrIOOpKa 371eMEHTOB MacCHBa B COOTBETCTBUU C
3aJlaHHBIM yclioBUEM. Vcrionb30BaHUEe CIOXKHBIX YCIOBUN IS ONPEEIICHUsI KPAaTHOCTH 3JIEMEHTOB
MaccuBa yKa3aHHBIM 3HaueHUsM. OnpeaeneHne MaKCUMalIbHOTO 1 MUHUMaJIbHOTO Cpelin
O0TOOpaHHBIX YUCEIL.

YuciaoBble aBTOMAThI. AHAJIN3 YHCIOBBIX alrOPpUTMOB. Mcnons3oBanue ¢pyHkuuii bin, int
JUIS IIPEICTABIICHHS YNCEN B CUCTEMAX CUMCIIEHUS C pa3HbIM OCHOBaHMEM. Mcnonp30BaHueE sI3bIKa
nporpammupoBanus Python s penienus 3amad Ha 00paObOTKy HaTYpaIbHBIX YUCEI YHCIOBBIMH
aBTOMaTaMHU.

Peryasipuble BbIpa:keHUsi. 3HAKOMCTBO C PETryJIsipHBIMU BbIpaskeHUsIMU. VcTopus
BO3HUKHOBEHUs. OOIIMe MPUHIMITBI HCIIOIB30BAHUS PETYIISIPHBIX BHIPAXKESHUH.

PerymnsipHoe BeIpakeHHE KaK 11a0JIOH JIJIsl TOMCKA MOJICTPOK B TEKCTE IO 3a/laHHOMY YCJIOBHIO.
Hcnonb3oBanue MOayIs re si3bika nporpammupoBanus Python. OcHoBbl cunTakcuca. [11a6nonsl,
COOTBETCTBYIOIIIME OJHOMY CUMBOJIY. Y Ka3aHUE KOJIMYECTBa MOBTOpeHUN. [Iprumepsr
HCIIOJIb30BAaHUs PETYIISPHBIX BBIPAKEHHM.

Moudukaryst TEKCTOBBIX JaHHBIX ¢ Ucronb3oBanueM PB. OuncTka nanubix. Paznenenue
JIAHHBIX Ha OT/eNIbHBIC CTONOIBI. [Touck u 3aMeHa ¢ momoinkio PB. Mcnonk3oBanue ¢yHkiumii search,
fullmatch moysist re si3pika nporpamMmupoBanusi Python. Pemienne npaktudeckux 3a1ad aHaau3a
TEKCTOBBIX JAHHBIX.

Hcnonp30BaHue peryssipHBIX BRIPAKEHUH ISl TOMCKA U 3aMEHBI JAHHBIX C TIOMOIIIBIO CPEZCTB
oucnoro nakera LibreOffice.

IMudposanue. Kpunrorpadus. Kpunroananus. Kpunroananutuk. ludp. Kirou.
udposanue u aemmpposanue. [lHuppsr mogcranosku. Hlngp Liesaps, cxema mudpopanus.
Hcnonb30BaHne BO3MOXKHOCTEH sI3bIKa MporpaMMupoBanus Python aiist perenne npocTeix 3a1au
mmdpoBanus HHGOPMAITIH.



Paznen 4. UncjieHHBIE METOIBI, 5 YacoB

IIpakTukym no pemenuto ypasHenuii B JT. [lorpemHocts pe3ynpraTa BEIYUCIEHUN.
HcTouHMKH MOrpEMIHOCTEN TPU KOMITBIOTEPHBIX BBIYUCICHUSAX. BBIUMCIUTENBHO YCTONYUBBIE
METO/IbI pelieHus 3a1a4. MeTouKa pelieHus: ypaBHEHUH ¢ UCTI0JIb30BaHUEM Ta0IUYHOTO
nporeccopa. Pemenne muHeHbIX ypaBHeHUH. Metoxa npubmvxenwnii. [Tonbop mapamertpa.

Pemenue ¢punancoBbix 3aaa4 B IT. CtpykrypupoBanue nHbopmanui GUHAHCOBOTO XapaKTepa
0 IIEHaX ¥ aCCOPTUMEHTE IPU BBIOOPE TOBAPOB M yciyr. @UHAHCOBAs IPAMOTHOCTB: PACXO/BbI,
JI0XO/J1bl, CEMEIHBIN OIOKET, MIIaTeXU U pacu€Thl. Perienue 3aqad Ha yrpaBieHHE PacXo1aMu.
CpaBHeHHUE BapUaHTOB PACXO0OB U J0X00B. JINUHBIN 1 ceMelHbIii OromkeT. PacuéT u yruara
HaJIOrOB.

HccaenoBanue rpapukos ¢pyHKUMI B OJAPHBIX KOOpPAUHATaX. VcrIonb30BaHKE MOISAPHBIX
KOOpJUHAT MPH MOCTPOSCHUH rpapuKoB GYHKIIHHI B 371€KTPOHHBIX Tabnumax. OCHOBHbIE
BO3MOYKHOCTH 0opMiteHHs rpaduKkoB GyHKINH B MOIAPHBIX KoopanHaTax. @opmar ocu. Dopmat
OCHOBHOI1 ceTku. MccnenoBanue nu3MeHeHus rpaduka QyHKINY B 3aBUCUMOCTH OT KOJIMYECTBA
BBIOpaHHBIX 3HaueHM. MccnenoBanue noBeaeHus rpaduka B 3aBUCHIMOCTH OT 3HAYEHU I
koa¢pdunmentoB. CocTaBieHne 0TYETa O MPOBEAEHHBIX UCCIIEIOBAHUAX.

IIpakTHKYM 110 BBIYHMCJICHUIO JVIMHbI KPUBOM. JlMCKpeTH3anms Kak METO/| ONPEACICHUS
mHbl kpuBol. [lar nuckperusanuu. Vicnons3oBanue Teopems! [udaropa 11 BeIaucieHus
npUOIMKEHHBIX 3HAUYeHUH (hparMeHToB IIHHBI KpuBOid. CriocoObI YMEHBIICHUS TOTPEIIHOCTH
BblUMCIIeHM. VccienoBanue BIUsHUS 11ara IUCKPETU3aluy Ha KOHEUHBIN pe3ynbTaT. [IpoBepka
pelieHns MyTéM HalucaHus IporpamMMbl Ha sI3bIKe nporpammupoBanus Python.

CpaBHUTENbHBINA aHAJIU3 ITOJTYYEHHBIX PE3Y/IbTATOB.

IIpakTuKyM N0 BbIYHCIEHUIO IUIomAaAeil puryp. [IpudnmxEHHOE BbIYMCIEHUE TTOIAIN
¢urypsl. Mcnonbs3zoBanue MeTo1a AUCKPETU3ALMH ISl BBIYMCIEHUS TUIOIAe Guryp.
Vcnonp30BaHue METOJIOB MPSIMOYTOJIBHUKOB U Tpanenni 1Jsl BHIYUCIEHUS IIoMan (pUrypsl
CpeACTBaMU TaOJIMYHOTO IPOLIECCOPA.

11 knace

Cozlepmalme MOIYyJIst «MOIICJ'II/II)OBaHI/Ie H OIITUMMU3 AU

B conepxannn yuebnoro moayns «MonenupoBanue u ontuMusanus» (17 4acoB) BbIIETSIOTCS
JIBa TEMAaTHYECKUX pas3fena.

Pasmen 1. «MopenupoBaHue» — H3y4yeHHE BO3MOXKHOCTeH makera Scilab ans 3amau
MojieIupoBaHus. B mpoliecce m3ydeHHs paszjena YYEHUKH TOJIydaT BO3MOXXHOCTb HAyIHThCS
MMOCTPOCHUIO KaK JBYMEPHBIX, TaK M TPEXMEPHBIX TPadUKOB, UCTIOIH30BATh CPEAY AJIS PEIICHUs
ypaBHEHUN U MOJCIUPOBAHUS MTPOIIECCOB PA3IUYHOMN MPUPOJIBI.

Paznen 2. «Pemenue 3a1a4 onTUMU3ALKMK) HAMPABICH HAa MOHUMAHUE 1I€JIM ONTUMM3ALUH, a
TaK)K€ MOJTYYEHUs ONBITA B PEHICHUU TPAKTUKO- OPUEHTUPOBAHHBIX 3a/1a4.

Pa3nen 1. «MoaeaupoBanue», 9 yacon

Cpena Scilab ITaker Scilab. Haznauenue u ycranoBka. CucteMHbIe TPEOOBaHHS K KOMIIBIOTEPY U
ONEPAlMOHHOM cucTeMe. BHEHMI BUT OKHA ITPOrpamMMebl. 30HBI TPOCMOTpPA U PETaKTUPOBAHMUSL.
OcHOBHBIE KOMaH/IbI I1aBHOTO MeHI0 Scilab.

Onepauuu u ¢pyukiun. Padora ¢ gaitnamu. OcHoBBI paboThl B cpese Scilab.

Cpena Scilab: mocrpoenue rpaguxos. [loctpoeHue 1ByMepHbIX TpadUKoB B A€KapTOBOIl
cucteme koopaunat. dynknus plot. [locrpoenue rpadhuxon

HECKOJIbKUX (PYHKLUH B OHON cucTeMe KOOpAWHAT. BO3MOXHOCTH MOCTPOCHHS HECKOJIBKUX
rpadgukoB B ogHOM rpaduueckoM okue. OdopmieHue rpaduxos.

[TocTpoeHne AByMEpHBIX Ipa(UKOB B MOISIPHON CHCTEME KOOPAMHAT.



IMocTpoenue TpéxmepHbIx rpadgukoB B cpee Scilab. ITocrpoenune TpéxmMepHBIX rpadUKOB.
OcHOBHBIE BO3MOXXHOCTH O(POPMIICHUS TPEXMEPHBIX I'PaUKOB.

Hcnonb3oBanue pynkmuii genfac3d u eval3dp. @ynakuun meshgrid, surf u mesh. [Ipumenenne
¢bynknmii plot3d2 u plot3d3 mis moctpoenus TpéxmepHbIx rpadukoB B cpene Scilab.
Hcnons3oBanue npyrux GyHKIUN.

Cpena Scilab: pemenne ypaBuennii. Bosmoxxsoctu cpeapbt Scilab mjis perenus ypaBHeHuii.
OmnpeneneHre MOJIMHOMA € TIOMOIIBIO PyHKIIUU poly. Pemenne anredpandeckux ypaBHEHUH ¢
nomMoInpko (pyHKImHU roots. ['padudeckuii cnocod pemeHus 3aaad.

MopeaunpoBanue B cpeje Xcos nakera Scilab. I'paduueckas nHTEpakTUBHAS cpea s
MO/JICIIMPOBAHUS CUCTEM U TPOLIECCOB HA OCHOBE OJI0K-cXxeM Xcos. TexXHOIorus MoJenupoBaHus B
cpene Xcos makera Scilab. Cocras 6ubimorekn Xcos. Cxema pa3paboTKu Mojieseii B cpeie Xcos.
HccnenoBanue mojenu aemmdparopa.

MopeaunpoBanue ¢pusndeckux Mojedeii. ['padpudeckoe mogenupoBanue B cpezie Xcos.
MopenupoBaH#e SKCIIEPUMEHTA 110 TIOTYYEHUIO BBIXOAHOTO CUTHAJIA 33IaHHOTO BU/IA.
[TocTpoeHue Hpu3nIecKOi MOIEIH 10 3aIaHHOMY JITOPUTMY.

HccnenoBanue monydeHHON GU3HMUECKON MOJICITH.

MoneaupoBaHue cucTEM ypaBieHusi. MoIeTMPOBaHUE CHCTEM YIIPABJICHUS B

cpeze rpaduueckoro MojenupoBanus XC0S. MccnenoBanue MoJieneil CUCTEM YIIPaBIICHUSI.

MopenupoBanue nonyassumuii. Mogens «U€pHslii saumk». CucreMsl ¢ npsMoil 1 00paTHON
CBsI3b10. Mojienb monyssanuu 0e3 orpaHndeHui. MccieioBanue CTaHIapTHOTO PEUICHHUS B CpeJie
Scilab. Mopuenp nonyssiuu ¢ orpanndeHusiMa. Mozens @epxronbera. VceneqoBanue cTaHaapTHOTO
peuienus B cpene Scilab.

HccnenoBanue pelieHnii 3a1a4 o nonyJsiun B cpeae Scilab.

Co3nanne rpadguyeckux npuiokennii B cpeae Scilab. OcHOBHBIE KOMIIOHEHTHI BU3YaJIbHOTO
npuitoxkeHus cpenst Scilab. I'paduyeckoe okno. KomanaHas kHomnka. [Tepexiodarens, (aaxok.
[TocTpoenue npocThix rpaduueckux Mojesei B cpene Scilab.

Paznen 2. «Pemenne 3aJga4d OonITUMHU3aALUHND), 8 yacoB

Pemtenne 3a1a4 oNnTUMH3ALMHU € TOMOIIBIO J1eKTPOHHBIX Taduauu. Mcnonb3oBanue
Bo3moxkHocTel DT LibreOffice Calc st perenus 3aj1a4 onTUMHU3AMK IPU UCCIIETIOBaHUN
JTUHEWHBIX QYHKIUI oHON nepeMeHHON. OnpeneneHe MakCUMyMa, MUHIMYMa U APYTHX 1eNeBbIX
3HaueHUH QyHKIMIA ¢ noMolibio Pemartens. Perenne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4,
TpeOYIOUINX ONTUMHU3ALUH.

Pemenne 3a1a4y onTumMu3anuu UHAHCOBBIX MpoueccoB. CucTemMaTn3anus, IJIaHUPOBaHUE,
YU€T TUYHBIX ¥ CEMEHHBIX pacxonoB. CpaBHEHNE BApHAHTOB PACXOJIOB U MX ONTHMH3AIIHS.
Hcnonb3oBanue DT i aHanu3a GUHAHCOBBIX MOKAa3alel ¢ 1eNblo UX oNTUMHU3anuu. Pemenne
MPAKTUYECKHX 33/1a4 Ha ONTUMH3AIIHIO PACXOJIOB.

Pemenue 3a1a4 onTumu3anuu B cpeae Scilab. Bosmoxxnoctr noncka gokansHOTro
MUHHMYMa (QYHKIIMM OJTHOW NepeMeHHOil B cpene Scilab.

Hcnonb3oBanue GyHKIUM optim JUIs peleHus 3aa4d onTuMu3anuu. [Torck JokampHOro
MHUHUMYMa QYHKIIMH HECKOJIBKUX TIepeMeHHoi B cpeze Scilab. TTonck Mmunnmyma hyHkmu
Pozenbpoxka.

OnruManbHbIN BLIOOP: 3a1a4d JIMHEHHOro nporpammupoBanus. Oynkuus nenu. Cucrema
OTrpaHWYCHUH 3a7a4 JMHEHHOTO MporpaMMupoBanus. OyHKIUs linpro Jyis peneHus 3aaa4y
JUHENHOro mporpaMMupoBanus. CTpyKTypa U UCIOJIb30BaHuE. Pellenne npakTuko-
OPUEHTHPOBAHHBIX 3a/1a4, TPEOYIONTUX ONTUMH3AIINHU, C TIOMOIILI0 BO3MOKHOCTEN cpebl Scilab.

OnTuMu3anus BHIYUCIUTEIBHBIX MPOLECCOB: NPaKkTHUKYM. [lapamienbHbie u



IIOCJIEI0BATEIIbHBIE BBIYMCIUTENIBHBIE IPOLECCHL. 3ABUCUMOCTh BBIYMCIMTENIBHBIX MPOLECCOB APYT OT
npyra. Onpenenenne MakCUMaabHOW (MUHUMAJIBHOM ) TPOJOJIKUTEILHOCTH BPEMEHH BBIIIOJHEHUS
BBIYMCIIMTENIbHBIX MPOLECCOB IPH 33JaHHBIX yCIOBUSAX. OCHOBHBIE METO/IbI PELIECHUS 3a/1a4
ONTHMHU3ALINH.

Juarpamma ["anTa B perieHnu 3aa4 ONTUMU3ALMH [TaPAJUIEIbHbBIX BBIYUCIUTEIBHBIX
IIPOLIECCOB

Conep:xkanue Moay st « MCKycCTBEHHbIN HHTEJIEKT U MAIIIUHHOE 00y4YeHe»

B copepxanum yuyeOnoro momyns «VICKycCTBEHHBIH WHTEIUIEKT M MAlIMHHOE OOy4YEeHHE»
BBIICTISIIOTCS OJIMH TEMaTUYECKHIl pa3jies, KOTOpPbIil HalpaBieH Ha 3HAKOMCTBO OOYYarOIIUXCS C
UCTOpUEN U JOCTHKEHHUSAMU HMCKYCCTBEHHOIO MHTEJUIEKTAa, a TAaK)KE€ 3HAKOMCTBO C OCHOBHBIMHU
MPUHIMIIAMU U AJITOPUTMAMU MAaIUHHOTO 00y4eHUS.

Conep:xanue MoayJsi «McKycCTBeHHBIH HHTEIEKT U MAIIIMHHOE 00y4YeHune», 16 yacon

HUckyccrBennblii uHTe1eKT. BBenenue. Onpenenenue UN. Ycnosuoe nenenue cucrtem MU
cnabwiii (mu npukinanaoit) MW, cunprseiii (wnm obumiil) u cynepcuibhblil. Uctopus pazsutus UN.
Tect Trropunra. O6aactu npumenenus M. KommnberorepHoe 3peHue, cucTeMbl pacro3HaBaHUs
peuu, IKCIEPTHHIE CUCTEMBI, POOOTOTEXHHUKA U AP.

Hcnoab3oBanue cymectByommux cucrem UU. Onrumusanus 00CcIyKuBaHUs OAaHKOMATOB,
00paboTKa 3asBOK Ha KPEIUTHI, MOBBIIIEHHE 0€30MaCHOCTHU TpaH3akiuii. Micnons3oBanue
HEWPOCETEN I CHUKEHUSI aBApUIMHOCTH Ha noporax. Mcenons3oBanue MU B nuarnocruxke,
POOOTOB-aCCUCTEHTOB B XUPYpruu. CUCTEMBI Y MHOTO JOMA: YIpaBiIeHUE KIMMATUYECKOM
TEXHUKOM, HHTEIJIEKTyaJIbHbIE CUCTEMBI Oe30macHOCTU U Ap. CepBUCH! pacliO3HABAHUS U CUHTE3a
peun. MuTennexTyanpHas 00padoTKa JOKYMEHTOB Ui ONTHMH3AIUH JOKyMEHTO000pOTa.

3agauun MammMHHOTO 00y4eHusi. MamnHHOe 00ydeHHe KaKk METOA0JIOTUSI HICKYCCTBEHHOTO
uHTemekra. Kiaccuduxanus. Perpeccus. Knacrepuszarus. O6paboTka eCTECTBEHHOTO S3bIKA.
OcCHOBHBIE aNTOPUTMBI MAIIMHHOTO 00y4eHHs. O1eHKa KayecTBa Mojiesin. Pa3ienenre BBIOOPKH Ha
00yyJaroIyro 1 TecToBy10. Mcrnonb3oBaHue METPUK B Pa3IMYHbIX 3a7jayaX MallMHHOTO O0Y4YeHHsI.

Bo3moxnble ommOku kiaccuukanuu. @opMUpoBaHre MaTPUIbl OLINOOK. BhIsiBiIeHHEe MeTpUK
KayecTBa /I 3a/1a4 KJIacCU(PUKALUU U PETPECCHH.

MeTton 6smakaiimmx coceneii. Mcrmonb3oBanue Metoa K-0mmkaiimx coceiei 11 perieHus
3agaun Knaccuukanuu. [loaroroska ganHeix Uit npuMeHeHus Metoga k-NN. OcHOBHBIE 3Talbl
B pEIlIEHUH 3aj7ja4y. 3HaKOMCTBO C UCI0JIb30BaHUEM MeToa k-Onmxailiux cocenen uist pelieHus
MPaKTUYECKHUX 3a/1a4.

AHaJM3 OTKJIOHeHU . MeTo/1bl OLIEHKH KauecTBa pelIeHUs U1 3a7a4 MAIlIMHHOTO 00Y4YeHHUS.
Pemenue 3a1aun MUHUMHU3a1UU OTKIOHEHUH. OCHOBHBIE IPU3HAKN BO3ZHUKHOBEHUS
HEI000YYEHHUsI ¥ TIEpe0OyUIEHUs B MIPOIIECCE MAITMHHOTO O0yUeHHS.

JlepeBo npuHATHSA pemieHnii. CxemMa U OCHOBHBIE XapaKTEPUCTUKU JPEBOBUIHOTO Tpada.
JlucroBoii y3en. Mcnonb3oBaHue JpeBOBUIHOTO rpada B KauecTBe JiepeBa NPUHATHS PEIICHUH.
MeTtononornyeckue NpeuMyliecTBa epeBa NpUHITH pelieHnid. Mcnonbs3oBanue nepesa
MIPUHATHS PEIICHUHN JJIs PeleHUs] IPAaKTUYECKUX 3a/1a4.

3agauya kaaccuukannu. JIuneiinas Moaenb. 3a1aya kiaccupuKaluy B

MaImuHHOM oOydeHnu. Onrcanue MaTeMaTHIecKon Moaenu. JInaeiHas QyHKIMs OTHOM
nepemeHHoi. Omnpenenenre KodpGUIUEHTOB JIMHEHHON (QYHKIIMU METOIOM TOCIeI0BATEIbHBIX
YTOYHEHHH.

OO0yuenue JuHeiinoit moaeau. Coznanue odydvaromieit BeIoopku. Onucanue nporecca o0ydeHusl.
Onoxa. 3HaKOMCTBO ¢ 00y4YEeHHUEM JIMHEWHON MOJIENIA Ha TIPOCTOM IIPUMEPE UCKYCCTBEHHOTO
HEHpOHA C OJHUM BXOJ0M, Korja y=Ax (mpu b=0).

JluHeiiHasi perpeccusi. 3HaKOMCTBO C OCHOBaMH JIMHEMHOM perpeccuu. [IpsMonuueiinas
anmpokcumMaiusi. BosmoxunocTu orieHuBaress LinearRegression 6ubmuoreku Scikit-Learn.
PaccMoTpenure npuMepoB UCIOIb30BaHUS JIMHETHON PErpecCuu.



Iepuentpon. Heiliponnble cetu. IlosBienne mnepuentpona. OnucaHue U cxema
3JIEMEHTApPHOTO TeplenTpoHa. V3meHeHue BecOBBIX Kod(p¢uimeHToB. MeToauka oO0y4deHHS
MOJIEJIH.

MHorocJ10iiHbIe ceTH. APXUTEKTYpa MHOTOCTIONWHOM ceT. OCHOBHBIE TPUHIIUITBI PAOOTHI.
Oynkuus aktupanuu. KonnyectBo BX010B U BbIX0J0B. OnpeesieHne KOJIMYeCTBA CKPBITHIX CIIOEB.
OOyuenne MHOTOCTIOHHON ceT. MeTo 1 00paTHOTO pacpOCTPAHEHUS OIIMOKH.

BaiiecoBckasi cratucTuka. BeposTHOCTHBIE alnropuTMbl. OnipeiesieHne BEpOITHOCTH
MPUHAIIISKHOCTH K Kiaccy. HezaBucumeble npusnaku. O6pabdoTKa 3aBUCHMBIX TPU3HAKOB.
Vcnonb30BaHue HaMBHOTO GaieCOBCKOI0O KIaCCU(pUKATOPa B PELIEHNUH 33134 C UCIIOJIb30BaHUEM
BEPOSTHOCTHBIX aJITOPUTMOB.

NuanBuayaiabHbli NpoeKT. BoIOOp OAHOTO U3 aIropuTMOB MAIIMHHOTO O0YYEHUS /TS
peuieHus 3a1a4 npoekrta. Mcnonb3oBanue 6ubnmorek Python st o0yuenus moaenu. OueHka
KayecTBa MOJIy4eHHOW Mojenu. Busyanuszauus pesynbrata. AHauu3 U opopMiIeHUE pe3ybTara
paboTHLI.



TEMATHUYECKOE INIAHUPOBAHME KYPCA BHEYPOUHOM JEATEJIBHOCTH «ITIPAKTHUYECKAS HTHO®OPMATHUKA»

10 kaacc

1 gac B Hememmro, Bcero — 34 yaca

TeMbl, pacKkpbIBaloOlIUe TAHHBIH pa3ae
NMporpamMmblI,
H KOJIHYECTBO YaCOB, 0TBOAMMOE HA X OcHoBHEBIE BUIBI ACSITETLHOCTH 30P/LIOP
H3yueHmne Yue0Hoe coxepikanue y4ALIMXCs IPH U3YYeHHH TeMbl
(Ha ypoBHe y4eOHbIX el CTBHIA)
Moaysb: O6padoTKa U HHTEJIEKTYAJIbHbIH AHAJTU3 TAHHBIX
Pazjnen 1. O6padoTka MacCMBOB JaHHBIX B 3JIeKTPOHHBIX Tadauuax (9 yacos)
OYHKITUH 3JIEKTPOHHBIX TaOIUIL TSt Ucnonb3zoBanue pynkiuit B OT miist e  PackpbIBaeT CMbICH Poccuiickas
00paboTKH OOJIBIINX MACCUBOB 00paboOTKH OOJIBLIITUX MAaCCHBOB M3ydaeMBbIX TIOHSTHIA. PIIEKTPOHHAS
TTAHHBIX I[aHHBIXV6€3 JIOTIOJHATEIIbHBIX o Vcrions3yeT MacTep (yHKImit mpu 1I1KOJIa
yenosuit: CHET, CYMM, CP3HAT, pa6ore c OT. https://resh.edu.r
MAKC, MHH. u/subject/19/10/

O6paboTka 0HOTO AMana3oHa
3HAYEHUH MpU HATUYUH YCIIOBUS C
nomomisio Gpynxuuit: CHETECJIU,
CYMMECIJIN, CP3HAYECJIN.

® Pazpa0aTbIBaeT aqrOpUTM peIIeHHsI
3aJla4yM C UCTIOIb30BAHUEM
CTAaTHUCTUYECKUX (QYHKIIHHA TSI
00paboTKM OOJBITUX MAaCCHBOB
JAHHBIX.



https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/

Buzyanuszauus 1aHHbIX

O06paboTka 6onmbIINX 00BEMOB

e P ACKPBIBACT CMBICJI

Poccuiickas

naHHbiX B DT nepea BU3yanu3amuen. M3y4aeMBbIX OHSATHIA. PJICKTPOHHAA
IIKOJIa
OcobeHHOCTH pa3HBIX BUIOB e OmnpeensieT Ueb BU3yaTn3alun
JIMarpaMM M X HCIOJIb30BaHUS. JAHHBIX. https://resh.edu.r
IToctpoenne guarpamm B LibreOffice i
P AHarp e BrIOupaeT 1 UCIIONB3YET HYHKIMH w/subject/19/10/
Calc ¢ moMomipro MacTepa.
OT st 06pabOTKH TaHHBIX TIEPET
Cronbuaras, TeHTOYHAsI, KPYroBas .
BU3YaJIM3aIuei.
JMarpaMmebl, Tpauk. -
o o [ ]
JlnarpaMmpl B STYCHKaxX — CIIapKIIAiHBbI. OHMUMACT PasinInC TUIIOB
JiarpaMM M TpaMOTHO BBEIOMpAET
MOJXOJISAIIYIO B 3aBUCUMOCTH OT
I[EJTH BU3YAJIU3AIINH.
e (CrpouT 1UarpamMmsbI B
LibreOffice Calc ¢ momorisro
Macrepa B COOTBETCTBHU C
BBIOPAHHBIM THUIIOM Ha OCHOBE
00pabOTaHHBIX JAHHBIX.
e [IpoBOIUT NEPBUYHBIA aHATIU3
JAHHBIX HA OCHOBE BU3YalU3aIl1H.
Bo3MmoxHbBIE HarpaBiIeHUs hi%iig“ﬁ;Biiniiicngiﬁg{;a fipu ° PacKpbIBaeT CMBICT Poccuiickas
HCCHC,[[OBaHHﬁ. OTKpBITLIe JaHHBIC. p I[I/I A Ay .. A3y4aeMbIX [MOHSTUMN. DJICKTPOHHAA
Dopmar CSV npoekToM. Mcnonp3oBanue QyHKIUi: . oscrser ——
CJIIVUMEXY() u
C.quME»KI[yI[B() Vcrob30BaHue HaHpaBJ'IeHI/ISIV httDS._//reSh.edU I
HCCIEeN0BaHUM. u/subject/19/10/

bynxuit: CJIYUC() u CJIYUC.AB()

° Hcnonp3yer maru macrepa
TE€HEepaIy CIIy4aiHbIX YUCEI IS
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https://resh.edu.ru/subject/19/10/

MOJTy4eHHs HEOOXOAUMOTO
pacnpeeneHusl.

[Tonumaer paznuune
MHCTPYMEHTOB F€HEPALUH
CIIy4aifHBIX YMCET U JOKa3bIBACT
NPaBUIBHOCTH BBIOOpA JUIS
MOJICIIMPOBAHUS SKCIIEPUMEHTA
NP TIPOBEICHUH UCCIIETOBAHMSL.

OCYH.[CCTBJ'ISI@T IIOUCK OTKPBITHIX
JaHHBIX B CCTH I/IHTepHaT.

O06paboTka MacCUBOB JaHHBIX B
AJIEKTPOHHBIX TAOIUIIAX

Ucnonb3zoBanue pyukiuit DT mist
00pabOTKH OOJIBIITUX MACCHBOB
maHHbBIX. MaccuBbl JaHHBIX B DT.

OI[HOMepHBIC " IBYMCPHBIC MaCCHBBI.

Tunsl JaHHBIX, pe3yJIbTaT PaOOTHI.
®ynkuus HAUMEHBIITNN
(HAUBOJIBLIINI). TTosnemenTHOE
CJIOKCHUC, BBIYMUTAHUC, YMHOKCHUC U
ACJIICHUEC DJICMCHTOB IBYX MAaCCHUBOB.
Pemtenne MNPUKIIAAHBIX 3aaa4
BbIOOPOYHOI'O CYMMHPOBAHHUSI.

PackpsiBaeT cmbici
M3y4aeMbIX OHATHUH.

[Tonumaer pasznnuue B
npUMeHeHHH (HOPMYIT K TUAIa30Hy
SYEEeK U IPUMEHEHUU (POPMYII K
MacCUBY JaHHBIX.

IIpumeHseT BEIYMCTUTENbHBIE
(GYHKIIMU K MaccUBaM JTaHHBIX JJIs
MOBBILIEHUS 3P PEKTUBHOCTH
pelIeHns IPUKIAIHBIX 3a7ad aHaJIn3a
JIAaHHBIX.

Pemaer 3agaun
MORJIEMEHTHOI'O CIIOKEHUS,
BBIYMTAHUS, YMHOXKEHUS U
JIETICHUS] IBYX MAcCCUBOB.

Poccuiickas
PIICKTPOHHAS
[IIKOJIa

https://resh.edu.r

u/subject/19/10/
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O6paboTka naHHbBIX B (painax ¢popmara
CSVv

[IpencraBienne qaHHBIX B opMmaTe
CSV. Coxpanenue ganubix OT
LibreOffice Calc B popmate CSV.
Hcnonb3oBaHue pa3andHbIX
pazpenureneir. O0bEM namsTu (haitnos
dbopmara CSV. [loctouHcTBa 1
HEOCTaTKU (ailyioB, MPeCTaBICHHbBIX
B popmate CSV. IIpakTudeckas
paboTa mo peodpazoBaHUIO JAHHBIX B
dopmat CSV. CpaBHUTENBHBIN aHATH3
3aHUMaeMOro 00bEMa MaMsATU pU
XpaHEHUH B TAOJIMYHOM U TEKCTOBOM
dbopmarax.

PaCKpBIBaeT CMBICJI
HN3y4aCMBbIX MMOHATHH.

IIpeoGpa3zyer TekcToBBIi (aiin
B (hopmart, oOpadareiBacmbiii O T, u
HA00OPOT.

[Tonumaer obnacThb
NPUMEHEHHS U TOCTOMHCTBA
dopmata CSV 11 COXpaHEHUS U
nepeaayun JaHHbIX.

[IpaBuUIbHO pacIakoBBIBACT
daiinel popmata CSV mis
IOCJIEYIOLIETO AaHAIKM3a JaHHbIX B
oT.

DIIEKTPOHHOE
MPUIIOKEHUE K
Y4eOHHKY
“Nudopmatuka
10 knace “

https://bosova.ru/

metodist/authors/
informatika/3/eor

10.php
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Koppensaunonsslii ananus

CyTb ¥ Ha3HAYCHHUE KOPPEISIIUOHHOTO
anamza. Koaddumment koppensun.
W3MeHeHne 4ucI0BOro 3HaueHus
Kod(ULEeHTa KOPPEIAIUN TTPU
Pa3JIMYHON CTENEHU 3aBUCHUMOCTHU
uccieayeMbIX qaHHbIX. KauecTBeHHas
OLIEHKAa 3HAa4YeHUH KO3 PuUIenTa
KOppesiiuu 1o mkane Yeamoxa.
AHanu3 JaHHBIX C UCTIOJIB30BAHUEM
¢byukun KOPPEJI B OT LibreOffice
Calc. IToctpoenue rpaduka
paccesinus. Jlunus tpena. Pazopoc
JAHHBIX OTHOCHTEIHHO JIMHUH
Tpenaa. Mento Jlanasie. CTaTucTHKA.
Koppemsauus it noctpoeHus
KOPPESIUOHHOM MaTpullbl. Pemenue
MIPUKJIAHBIX 33]1a4 aHAJIN3a JTAHHBIX
Ha OIpeieJICHHEe MPSAMO K
00paTHOM 3aBUCUMOCTEH 110
3Ha4YeHUI0 K03 duireHTa
KOppEesALUH.

® PaCKpBIBaeT CMBICJI
HN3y4aCMBbIX MMOHATHH.

] [lonnmaet pazHuLy Mexay
IIPUYMHHO- CJIEICTBEHHOU CBA3bIO U
KOppEJALMEN TaHHBIX.

° ITonnmaer
HEOOXOIUMOCTE
HCITOIb30BaHMs
KOPPEISAIMOHHOTO aHAIM3a
OOJIBIIKX JaHHBIX B KAYECTBE
WHCTPYMEHTA UCCIICOBAHUSI.

o Bnaneer HaBbikaMu
ucnonb3oBaHus pyHkuuit DT
LibreOffice Calc mist BerunciieHus
ko3 HULIMEHTa KOPPEIAINH,
MOCTpOCHHUS rpadrka pacceBaHUS.

° CTpouT KOppessIMOHHYTO
MaTpHUILy C TOMOIIIbIO MEHIO
[annsle. CTaTucTHka.
Koppensmus.

° IIpoBoaut ananus
KOPPEJALIMOHHON MaTPHIIbI,
HCIIONIb3Ysl YCIOBHOE
(dbopmatrupoBaHue.

DIIEKTPOHHOE
MPUIIOKEHUE K
Y4eOHHKY
“Nudopmatuka
10 knace “

https://bosova.ru/

metodist/authors/
informatika/3/eor

10.php
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7 BoccranoBieHUe 3aBUCUMOCTEN 3aﬂaqa BOCCTAaHOBJICHU S ° PaCKprBaeT CMBICJT aﬂeKTPOHHOC
AHAJTUTUYECKON 3aBUCUMOCTH T10 M3y4aeMBbIX TOHSTHIL. MPUIIOKEHUE K
OTJICTbHBIM 3HAYCHHSIM. eOHHK
I/I A . e  OObsCHSET CYTh Ipolecca XI[;IIH (o hZaTHKa
HTEPHOJSIUOHHBINA TOJIHMHOM, BOCCTAHOBJICHHS pMa
HWHTEPNOJIALUOHHBIE 3ABHCHMOCTEI 10 kmace
KO3 PUIHMEHTHI. DKCTPATIOISIIHSL. :
Crn(gginiaHHe MCTOTpHaI/IMeLII{bH_II/I * Brazeet Hapbikams h;tps.//gps;)va.r
. X .
A UCTIOJIb30BaHUS (DYHKITHIA u/metodist a!lth
KkBagpaToB. [locTpoenure noarnHoma ors/informatika/
AIIEKTPOHHBIX TAOIHII JIJIst
Jlarpanxa. [TocTpoeHue JTUHUU 3/eor10.php
MOCTPOESHHUSI TOTMHOMHUAIIBHBIX
tpenaa. Koadumument
TPEHJIOB, BBIBOAA KO DUITUCHTA
JIETePMHUHALINH.
JETCPMUHAIIU ¥ YPABHCHHUS
MOJINHOMA.
8-9 ba3bl TaHHBIX B 3JIEKTPOHHBIX Co3pnanue BJI B OT: ctpykTypa @ PacKphIBaeT CMBICH H3y4aeMBbIX O6pazoBaTebH
TabnuIax TaOIMIIBI, 3aITUCH, TIOJIS, THII OIS, TTOHSITHIA. bl IIOpTaJ

uMms bJI. CriocoOsI 3anoJiHeHUsI 1
pEIaKTUPOBAHUS JAHHBIX.
Hcnons3oBanue GopMbI IS
3anonHenus bJ[. CoptupoBka
3anuceit. DopMupoBaHue 3apoOCcoOB HA
BbIOOPKY naHHbIX. PunbTp. [Tonck u
3ameHa JaHHbIX. Oynkiusa BITP —
MTOMCK AJIEMEHTOB B TaOIUIIE UITH
JIAana3oHe 1o CTPOKaM.

CBOI[HLIC Ta6J'II/II_U:>I.

o PazpabareIBaeT cTpykTypy
TaOUIL I TOCTPOCHHS Oa3bl

JAaHHBIX B 3JICKTPOHHBIX Ta6n1/1uax.

° Bianeer HaBblKaMu
MCIOJIb30BaHus (PyHKIMN
AJIEKTPOHHBIX TaOJIHII 10 paboTe ¢
npocTeliiel peasiMoHHoN 0a30ii
JTAaHHBIX.

e  OcylecTBISIET COPTUPOBKY
3amnuceii 0e3 MoTepyu 1aHHbBIX.

https://infourok
.ru/prezentaciya

\v-elektronnyh-
tablicah-

7229298.html

Paznen 2. UHTe/UIEKTYaIbHBII aHAJH3 TaHHBIX (8 yacoB)
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https://infourok.ru/prezentaciya-bazy-dannyh-v-elektronnyh-tablicah-7229298.html
https://infourok.ru/prezentaciya-bazy-dannyh-v-elektronnyh-tablicah-7229298.html
https://infourok.ru/prezentaciya-bazy-dannyh-v-elektronnyh-tablicah-7229298.html
https://infourok.ru/prezentaciya-bazy-dannyh-v-elektronnyh-tablicah-7229298.html
https://infourok.ru/prezentaciya-bazy-dannyh-v-elektronnyh-tablicah-7229298.html
https://infourok.ru/prezentaciya-bazy-dannyh-v-elektronnyh-tablicah-7229298.html

Nudopmarr

10 BBenenue. 3aaun aHann3a JaHHbBIX Hayka o nannbix. Hanpasnenus Data ° PackphIBaer CMBICTT .
Science. BOCTpC6OBaHHOCTI) H3y4aeMbIX OHSITUINA. MOHHBIN
crenuanucto Data Science. Llenb u e  TloHuMaer NPUYHHBL roprait
OCHOBHBIE JTaIlbl aHAJIN3a JaHHBIX. BocTpeGoBannocti Data Science. hitos-//habr
AmHanm3, IporHo3UpOBaHKE, BEIPAOOTKA ° N —p—

. PaBUIILHO HAa3bIBACT com/ru/artic
PEKOMCHIIAIHMH Ha IpPUMCEpax MCTOYHUKH TeHEpaLnU OOJBIINX les/352812/
pemaeMsbIx 3a1a4. Mcnons3oBanue OGBEMOB JIAHHBIX B COBDEMEHHOM R
OuOINOTEK S3bIKA TPOTPAMMHUPOBAHUS MHpe.

Python B kauecTBe HHCTPYMEHTOB
aHayM3a JaHHbIX. IMnopTupoBanue ¢ BrajieeT IOHUMAHHEM NelH K
OTIeNbHO 6U6IUOTEKN. 3a]1a4, PeIIaeMbIX C IIOMOILBIO
aHaJIn3a JaHHBIX.
° I'pamotHO UMIIOPTUPYET
OoubIMoTEKY u OTJIEJIbHYIO
GYHKIHUIO U3 OUOIMOTEKH SI3bIKA.

11 [ToaroroBka JaHHBIX MarmmHounTaemble GopMaThl JaHHBIX. ® PacKphIBaeT CMBICT H3y4aeMBbIX

YenosekounTaeMble GOpMaThl JaHHBIX. MOHSITHIA. Nudopmanron

Ceipeie nannble. Data set (Habop
JaHHBIX ). ICTOYHHUKY JTAHHBIX.
Heob6xoauMocTh nepBUYHON
00pabOTKU M CTPYKTYPHU3ALMH CHIPBIX
nanabeix. Hanbosee yacto
BCTPEUAIOIINECs OUTHOKH B CHIPBIX
JTAHHBIX ¥ HEKOTOPBIE CITOCOOBI HX
ycTpaHeHusi. MeToabl 00paboTKu
CTPOKOBBIX JaHHBIX B SI3BIKE
nporpammupoBanus Python.

° ITormmaer
HEOOXOIUMOCTh
MIpeIBapUTEIILHON 00paboTKI
JTAHHBIX

° Bnaneer nonnmanuem mabopa
BO3MOYKHBIX OIINOOK U IMPUYHUH UX
BO3HHUKHOBCHU:.

o [Tpumenser meToabl
00pabOTKHU CTPOK SI3bIKA
nporpammupoBanus Python,
MCIIOJIb3YET HAaBBIK OTJIAIKU
IIpOrpamM.

HBII IIOpTal

https://habr.
com/ru/artic

les/352812/



https://habr.com/ru/articles/352812/
https://habr.com/ru/articles/352812/
https://habr.com/ru/articles/352812/
https://habr.com/ru/articles/352812/
https://habr.com/ru/articles/352812/
https://habr.com/ru/articles/352812/

12 Cpena Jupyter Notebook [TpoexTt Jupyter. OcHOBHOE Ha3HAYEHUE ® PacKphIBACT CMBICIT H3yYaeMBbIX
npoekta Jupyter. Jupyter Notebook u TOHSITHIA. OOpa3zoBarebH
Jupyter Lab. Ycranoska Jupyter ¢ e  cromssyer cpeny Jupyter bl TIOPTAJ
IIOMOIIBI0 MEHEKEpa MMaKeTOB Pip. Notebook 1t cosmanus https://practicu
Cosnanue H COXpaHEHHE OJIOKHOTA B PENIAKTHPOBAHKS  OTIATKH m.yandex.ru/bl
dopmare .ipynb. OCHOBHBIE [POTPAMM Ha S3bIKE 0 /chto-takoe-
KOMITOHEHTHI OkHa. KojoBble upyter-
5 nporpammupoBanus Python.
TEKCTOBBIE TYEHKH. notebook/
° ITorumaer, Kak co3nathb U
COXpaHUTH (aiir.
13 ITaker Pandas bubnuoreka yist aHamu3a JaHHBIX ® PacKpHIBACT CMBIC H3y4aeMBbIX
Pandas. Ycranoska 6ubanorexu Pandas HOHSTHIL HNudopmanmon

u3 GiiokHoTa. CTPYKTYpa JaHHbIX Series.
Apupmerndeckue onepayu, J0CTyI K

OTACJIbHBIM 2JICMCHTAM U CPE3bI B Series.

Series kak cioBapb B Python.

Crnioco0bI co3ganus 00bEKTOB Series.
SIBHBIC M HesIBHBIE MHIEKCHI. CTpyKTypa
nagHbeIX DataFrame. UteHue u 3amuch
¢aiinos ¢popmara .CSV. Koman b
MIPOCMOTpPA MEPBBIX MU MOCTETHUX
CTPOK CYMTAHHOTO (aiina.

° [IpaBuibHO ompeernser
00bekThI Series u DataFrame.

° Bnameer komaHmamMu co3aHusg
00bekToB Series u DataFrame.

o Ilonnmaet pasHUIly MEXITy
SIBHOH M HEIBHOM MHAEKCAIIUAMMU.

° CaMOCTOATENBHO MTPUMEHSET
KOMaH/Ibl JUIsl CO3/1aHUsI 0OBEKTOB
Series u DataFrame.

° IIpaBUIBHO KCTIONB3YET
KOMaH/Ibl U1 CO37aHMsI 0OObEKTOB
Series u DataFrame npu pemenuu
3a]1a4 aHaJIu3a JaHHBIX.

HBII [TOpTaN
https://habr.co
m/ru/articles/19
6980/



https://practicum.yandex.ru/blog/chto-takoe-jupyter-notebook/
https://practicum.yandex.ru/blog/chto-takoe-jupyter-notebook/
https://practicum.yandex.ru/blog/chto-takoe-jupyter-notebook/
https://practicum.yandex.ru/blog/chto-takoe-jupyter-notebook/
https://practicum.yandex.ru/blog/chto-takoe-jupyter-notebook/
https://habr.com/ru/articles/196980/
https://habr.com/ru/articles/196980/
https://habr.com/ru/articles/196980/

https://zadanon

14 CraTucTudeckne XapakKTepUCTUKH Hcnonbs30BaHue METOOB K DJIEMEHTaM ° PackpbIBaeT CMBICIT
JaHHBIX DataFrame. Bribopka 110 ycJ10BHIO B M3y4aeMbIX TIOHATHH.
cronbuax oobexkToB DataFrame. e  IIpaBmIBbHO A .
ArperupoBanue B Pandas P Lprete statisticheskie-
rperup > MeTob! K dnementam DataFrame. harakteristiki/
CyMMHpOBaHUE 3HAYCHUH, E—
° CamocTosTenbHO hopMUPYET
ompeesieHne MUHUMAIBLHOTO U
N N KOMAaH/IbI JJIsI arperupOBaHUS
MaKCHMAaJIbHOT'O 3HAYCHHUM, MTOICUET
N . JIAHHBIX.
KOJINYECTBA 3HAYCHUI 00BEKTOB Series - .
u DataFrame. CtatucTiKka ¢ HOMOIIBIO ° POBOZIUT HICPBAUTHBIM aHATH3
Q)YHKHI/II/I describe(). JAHHBIX Ha OCE’HOBG METOAOB
OIUCATCIIPHOM CTATHUCTHKHU.
15- Busyanu3zanus u npeoOpa3oBaHue Busyanuzanus 1aHHBIX C TOMOIIBIO ° PackpbIBaeT CMBICT hitns://matolotli
16 JTAHHBIX Matplotlib. Bumasl rpadukoB u hyHKIHH M3y4aeMbIX TOHSTHI. pS.//matplotli

JUISL UX TIOCTPOEHUS C IOMOIIIbIO
Matplotlib. Hactpoiika rpadukos.
CoxpaHeHue KapTUHKU.
[TepeopmaTpoBaHye TaHHBIX:
OUHCTKa, IpeoOpa3oBaHue, CIUIHUE.
KareropuasibHble U YUCIIOBBIE JaHHBIE.
ITouck NpomymEeHHbIX 3HAYEHHH.
MeTtoap1 00pabOTKH MPOIMYIIEHHBIX
3HaueHuW. OUIbTpanus JaHHBIX.
MacirabupoBanue JaHHBIX.
Bri6opka.

IIpaBuIbHO BEIOUPAET BHT
rpaduka JUIst pereHus
ITOCTaBJICHHOM 3aa4u.

CaMOCTOSTENBHO HACTPAUBaACT
oToOpaxkeHue Ha rpaduke,
UCITOJIb3Ysl BO3MOXKHOCTH
oubauotexu Matplotlib.

[TpaBuIIbHO COXpaHsIeT
MOJTy4E€HHOE N300paXKeHue.

OCYH.ICCTBJ'ISICT dHaJIn3 JaHHBIX Ha
OCHOBE HOJ'Iy‘ICHHOfI BHU3YyaJIM3alllH.

b.org/



https://zadanonadom.ru/urok-4-statisticheskie-harakteristiki/
https://zadanonadom.ru/urok-4-statisticheskie-harakteristiki/
https://zadanonadom.ru/urok-4-statisticheskie-harakteristiki/
https://zadanonadom.ru/urok-4-statisticheskie-harakteristiki/
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https://matplotlib.org/
https://matplotlib.org/

17

NunuBuayanbHbIA TPOEKT

[TpoBeneHue pa3BeOYHOTO aHATN3a U
BH3YaIM3aI[uy OOJIBIIOr0 MacCHBa
IAHHBIX C IIOMOIIBI0 OMOIHOTEKH
Pandas Bo3moxxHocTeit Matplotlib ms
BU3YaIH3aIuH pe3ybTara.

® CaMOCTOSATEIILHO TIPOBOIUT
IIPEIBAPUTEIILHBIA aHAIN3 TAHHBIX
¢ momouIpro ondimorexku Pandas.

° Hcnonb3yer BO3MOXKHOCTH
Matplotlib ans Bu3yanuzanuu
pe3yJibTara.

e  [IpaBunbHO odopmiisieT
PE3yNIbTaThl MPOBEAEHHOTO
aHanu3a u GOpPMYJIHPYET BBIBOJBI.

https://matplotli

b.org/

Mopayab: O0padoTka cHMBOJIbHOI HH(OPMALMHU H YHCICHHbIE METOIbI

Pa3znen 3. Anropurmbl 06padoTKu cHMBOIBLHO# HHGopManuu (12 yacoB)
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AnropuTMBI 00pabOTKH TEKCTOBBIX
JTAHHBIX

3aMeHa MOBTOPSIOLIUXCSI CHMBOJIOB.
Merton replace. ITouck MakcuManbHOM
Y1 MUHUMAJIbHOW TIOJICTPOKHU
cuMBOJIOB. IToMCcK MakcHMaIbLHOTO
KOJIMYECTBA UAYIIUX TOJIPSIT
CHMBOJIOB.

® PaCKpBIBaeT CMBICJI
HN3Yy4aCMBbIX MMOHATHUH.

e  Braneer pa3bueHUEM CTPOKH IO
npoOenam Uil APYrUM CHMBOJIAM.

° IIpaBunbHO ompenenser
MaKCHUMaJIbHOE€ 1 MUHUMAJIbHOE
YUCJIO naymmx HOI[pSII[ CHUMBOJIOB
B CTPOKE, COOTBETCTBYFOIINX
HEKOTOPOMY YCIIOBHIO.

DIIEKTPOHHOE
NPUIOKEHUE K
yaeOHUKY
“Uudopmatuka
10 xnacc “

https://bosova.r
u/metodist/auth
ors/informatika/

3/eor10.ph



https://matplotlib.org/
https://matplotlib.org/
https://bosova.ru/metodist/authors/informatika/3/eor10.php
https://bosova.ru/metodist/authors/informatika/3/eor10.php
https://bosova.ru/metodist/authors/informatika/3/eor10.php
https://bosova.ru/metodist/authors/informatika/3/eor10.php
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AHanm3 TEKCTOBBIX JIAHHBIX.
JlnHaMHU4YeCcKU OAXO/.

JlmmHa camMoii IJIMHHOM MOAIEIOYKH
CHMBOJIOB. JIMHaAMUYECKHI ITOAXO0/.
Komosas tabmmma ASCII char u ord.
MakcuMalbHOE 1 MUHHUMAaIbHOE
KOJIMYECTBO MIAYIIUX MOIPS
CHMBOJIOB, 32 UCKJIFOUCHUEM
YKa3aHHOM IOJCTPOKHU.

PackpsiBaet cmbIci
M3y4aeMbIX OHSITHUH.

IIpaBuiibHO OCyIECTBISET
CpaBHEHHUE MOAPA UIYLINUX
CHUMBOJIOB B CTPOKE JIaHHBIX.

Bnageer meTonom nepedopa

9JICMCHTOB IJId CpaBHCHHA COCCOAHUX.

Ocy1iecTBiseT HOUCK
HOJICTPOKH, CUMBOJIbI KOTOPOIi
pacnosoeHsl B aj(aBUTHOM UIIU
oOpaTHOM ahaBUTHOM TIOPSIZIKE.

IIpaBUIIbHO OCYIIECTBISET
MOKCK IIETI0YEK U3 ABYX, TPEX
CHUMBOJIOB ITyTEM niepedopa
AJIEMEHTOB.

Nudopmarinon
HBII TTOpTa

https://habr.co
m/ru/articles/91

7344/

20

Meron n1ByX ykasarenen Uit CTPOK.

Amnanmus CTPOK Ha HAJIMYUC HCKOMOM

MOACTPOKU. MeTo1 IBYX yKa3aTesen.

ITonck MoaCTpOKH, OrpaHUYEHHON
YKa3aHHBIMHU CUMBOJIaMHU.

PackpriBaer cMbIca
M3y4aeMbIX MOHITHUH.

Bnageer meTonom nByx
yKazareseu Juisl IoUcKa
YKa3aHHOM MOJCTPOKHU.

IIpaBUIBLHO OCYIIECTBIISET TOUCK
MAaKCUMaJIbHOTO 1 MUHUMAJIbHOTO
3HAYEHUM MTOATIOCIEI0BATEIIBHOCTH C
yKa3aHHON KOMOMHaIKel CHMBOJIOB.

https://inf-
ege.sdamgia.ru/



https://habr.com/ru/articles/917344/
https://habr.com/ru/articles/917344/
https://habr.com/ru/articles/917344/
https://inf-ege.sdamgia.ru/
https://inf-ege.sdamgia.ru/
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AHaIN3 TEKCTOBBIX (haiiyioB.
YacTOTHBIN CIOBapb.

MHO0X€ECTBO KaK CTPYKTypa JIaHHbIX.
CoptupoBka MHOkecTBa. Dopmyiia
BKJIFOUCHU I U UCKIIFOUEHUH ISl ABYX
MHOECTB.

PackpsiBaet cmbIci
M3y4aeMbIX IOHATHUH.

Bnageer dhopmynoit BxiroueHmi
Y UCKJTFOYCHUH JUTS pa0OTHI C ABYMS

STanexc
oOpazoBaHue

https://educatio
n.yandex.ru/han

Meton count. YacToTHBIN CIIOBAph. MHOKECTRBAMIA dbook/python
° [IpaBuiIbHO CTPOUT YACTOTHBIM
CJIOBaph IS JIFOOOU CTPOKHU
CHMBOJIOB.
22 ['enepanus cioB 3amanHoro ajndabura. | ['eHepaius Bcex BO3MOXKHBIX CJIOB ° PackpbIBaeT CMBICI STHaeKe
3ajaHHOr0 Habopa OykB. [lepebopHbIit M3y4aeMbIX TIOHSATHIA. o0Opa3zoBaHue

ITOPUTM. BIIOKEHHBIE IIHKIIBL.
Monyns intertools ¢pyskimm
product.

Bnaneer MmeTonom
reHepaIii BCeX BO3MOXKHBIX
OyKB B 3a/1aHHOM Habope.

IIpaBuIbHO HCTIONB3YET
1epeOOpHBIN aaroOpUT™ IS
OIIpEIENIEHUs KOJIMYECTBA CIIOB,
KOTOpBIE MOKHO MIOCTPOUTH U3
YKa3aHHOT'O KOJINYECTBA CHMBOJIOB
IIPU HAJIMYWH YCIIOBHM.

HpaBI/IHBHO HCIIOJIB3YCT

¢yukuuto product moyss intertools
JUTSI TeHEePAIiK CHMBOJIOB.

https://educatio
n.yandex.ru/han

dbook/python



https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
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O0paboTKa [eTOYHCICHHBIX TaHHBIX:
PaKTHKYM.

[{enouncneHHbIC JaHHBIC.
CuutsiBanue u3 daiina.
O0paboTka JIEMEHTOB MacCHBa.
Bri6opka s5ieMeHTOB MaccuBa B

PackpsiBaet cmbIci
M3y4aeMbIX OHSITHUH.

OcymiecTBIsIeT 0OpareHue K
naHHbIM (aiina B popmate XL

STanexc
oOpazoBaHue

https://educatio
n.yandex.ru/han

COOTBETCTBUHU C 3a/IaHHBIM YCIIOBUEM. pyt
4 e  IIpaBuIBbHO HCHOTB3YET dbook/python
OnpenencHre MakKCUMaJIbHOTO U
OIIEPALMH LIEJIOUUCIICHHOIO IEJICHUS
MUHHMAJIBHOTO CPEId OTOOPAaHHBIX
JUISL OIIPEJEIICHUS JEIIMMOCTH Ha
YHCEIL.
YKa3aHHOE€ YHCIIO.
° Ilonnmaer TIPUHIAT
COCTaBJICHUS CIIOKHBIX YCJIIOBUI.
24 UYucioBele aBTOMATHI. AHaIN3 4YMCI0BBIX AITOPUTMOB. ° PackpbIBaeT CMBICT OTkpbITast
Hcnons3oBanue q)YHKIII/Iﬁ JJI HA3y4aeMbIX [MOHSITUMN. OHIUKJIOIICAUA

IPE/ICTaBICHUS YHUCEIT B PA3JIMIHBIX
cucTeMax cuuciieHus. Pemenue 3aqau
Ha 00pabOTKy HATypaJIbHBIX YUCEIl
YHCIIOBBIMH aBTOMAaTaMH Ha SI3bIKE
IpOTrpaMMUPOBAHUS.

IIpaBuiibHO HCTIONB3YET PYHKITUH
bin, int.

Ocy1iecTBisieT aHAJIN3
AJITOPUTMOB PaOOTHI YHUCIOBBIX
aBTOMATOB.

Bnageer MeTonamu permeHus
3a1a4 Ha GOpMaTHI JaHHBIX.

https://ru.wikip

edia.org/wiki/%

D0%A2%D0%

B5%D0%BE%

D1%80%D0%
B8%D1%8F %

D0%B0%D0%

B2%D1%82%

D0%BE%D0%

BC%D0%B0%

D1%82%D0%
BE%D0%B2



https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%BE%D0%B2

25- Perynsipable BbIpa>keHUS. 3rakomcTBO ¢ PB. O0mie mpuHIUIbI ° PacKkpbIBaeT CMBICT Aunexc
27 ucrnonb3oBanus PB. Monyib re si3bika M3y4aeMbIX TIOHSATHIA. oOpazoBaHue
nporpammuposanus Python. Ocrosbr e  [lonnmaer npuHUMIBI co3ganus  |https://educatio
cuHTakcuca. [11a6onsbI. 1 HCIIONB30BaHs PB. n.yandex.ru/han
Yiasaie Komraceta L Ocy1ecTBIIsSeT MOUCK 110 dbook/python
noBTopeHui. [Ipumepnt
YCJIOBUIO C UCIOIb30BaHueEM PB.
UCTIONB30BaHus. Moaudukanms
TEeKCTOBBIX JAHHbIX C ° [IpaBUIBHO KCTIOIB3YET
ucnonb3zoBanueMm PB. Ouncrka PB [14 04MCTKH JAHHBIX.
NAaHHBIX. Pa3nenenue JaHHBIX HA b OcyuiecTBisieT pasjeneHue
OTZeIbHBIE CTOIONEL. [ToucK 1 JTAHHBIX HA OTACIBLHBIC CTOJIOIIBI.
3ameHa ¢ nomoupio PB. @ynknun ° IIpaBUIBHO KCTIONB3YET
search, fullmatch momysns re. PB 17151 iovicKa 1 3aMEeHBI
Hcnonb3oBaHue peryisipHbIX JTAaHHBIX.
BBIPQXCHUH JIJIS TIOMCKA U 3aMEHBI
JIAHHBIX C TTOMOIIBIO CPEJICTB
oducHoro makera LibreOffice.
28-29 Pemenue 3a1au Ha mudpoBanue. Kpunrorpadus. Hludposanue u ° PacKpbIBaeT CMBICIT https://skillbox.

nemudposanue. LLndpor
noacranoBku. [ludp Lezaps, cxema
mdpoBaHusl.

HN3Yy4aCMBbIX MOHATHUH.

IIpaBuiIbHO KCTIONB3yeT
BO3MO’KHOCTH SI3bIKa
IIPOrpaMMUPOBAHMUSL.

ru/media/code/s

hifry-i-kody-
top7-metodov-
shifrovaniya/

Pa3nen 4. Yucaennbie Metoanbl (5 yacoB)



https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
https://education.yandex.ru/handbook/python
https://skillbox.ru/media/code/shifry-i-kody-top7-metodov-shifrovaniya/
https://skillbox.ru/media/code/shifry-i-kody-top7-metodov-shifrovaniya/
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IIpakTvKym 110 peLieHuo

IlorpemHoCcTs BBIYUCICHUMN.

O06pazoBaTenbH

e  PackpsbiBaeT cMbICH
YpaBHEHUI B AIEKTPOHHBIX HcTouyHUKH NOTPENIHOCTEN TPH M3y4aeMBbIX TIOHSATHIA. bIii TOpTaI
Tabnuax. KOMITBIOTEPHBIX BEIMHCIICHHAX. e  TloHUMAET IPUUMHEI https://infourok
Metozuka pewienys ypaBHerHi ¢ BO3HUKHOBEHUSI [TOTPEIIHOCTH .ru/prakticheska
UCIIOJIb30BAHUEM TaOIMYHOTO - ya-rabota-
npoueccopa. Pemienre TuHeHHbIX ie-
ol p 9 e  Biageer rpadudeckum w
YpaBHCHHHU. MGTOI[ HpI/I6JII/I)KeHI/II/I. METOI0M PelleH s ypaBHeHI/Iﬁ uravneml_v_
[Tox6op mapamerpa. elektronnyh-
o IIpaBuiabHO HCHONB3YET tablicah-
npUOIMKEHHBIN METO/ pellieHus 4912296.html
YpaBHEHUI C TTOMOIIIbIO
Bo3MoxxHOcTel JT.
31 Pemenue ¢puHaHCOBBIX 3a/1a4 B CrtpykTypupoBaHue HHGOPMAIUN ° PacKpbIBaeT CMBICI OO0pazoBatenbH
AIEKTPOHHBIX TaOIHIIAX. (buHAHCOBOIO XapakTepa o IeHax U M3Y4aeMbIX [OHSTHIA. BII TIOPTAJ

ACCOPTUMEHTE IIPHU BHIOOPE TOBAPOB U
YCIIYT.

CpaBHeHHE BapHaHTOB PACXO0B U
OXOIOB. JINUHEINA U CEMENHBII OOKET.
Pacuér u yruiara Hanoros.

Ocy1ecTBiseT NOUCK OTKPHITON
uH(popmanuu GUHAHCOBOTO
xapakrepa B ceTy HTepHer.

Bnaneer HaBbIkaMu
CTPYKTypH3aluu (prHAHCOBOI
uHpOpMaINH.

https://infourok
.ru/prakticheska
ya-rabota-
reshenie-
uravnenij-v-

elektronnyh-
tablicah-

4912296 .html
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HccnenoBanue rpagukoB GyHKIUH
B TTOJISIPHBIX KOOPIMHATAX.

[Toctpoenue rpadukoB QyHKIHI B
MOJISIPHBIX KOOPAMHATAX.
Odopmnenue rpaduka B OT.
HccnenoBanue naMeHeHus rpaduka B
3aBHCHUMOCTH OT KOJIMYECTBA
BHIOpAaHHBIX 3HaueHM. MccnenoBanue
NoBeJCHUS IpaduKa B 3aBUCUMOCTH OT
3Ha4YCHUH KOA(DPHUIIHEHTOB.

PackpsiBaet cmbIci
M3y4aeMbIX IOHATHUH.

Ilonumaer ocobenHocTr
noCTpoeHHs rpauKoB PYHKIUI B
HOJISIPHBIX KOOPMHATAX.

Bnaneer HaBbIKamMu
HUCCIIEN0BATEILCKON NE€ATEILHOCTHU
MIPU TIPOBEACHUH SKCIIEPUMEHTOB.

[TpaBUIBHO BBISIBIISICT
napamMeTpsl, BIUSIONINE HA
pe3yJbTar.

O06pa3zoBaTenbH
bIIl pecypc
https://mathprof
i.ru/poljarnye k
oordinaty.html

33 [IpakTrKyM 11O BBIYUCIICHHUIO Juckperunsanus Kak METO ONIPEACIICHUS | o PacKpbIBaeT CMBICI O0pazoBatenbH
JUTMHBI KPUBOM. JUHBI KpuBoi. Ilar muckperu3anum. M3ydaeMbIX OHATH. Bl pecypc
Hccnenosanne  BIWAHAA — Iara e  [IpaBWIIbHO HCHOJIB3YET https://mathprof
AUCKPCTU3alMKW ~ Ha  KOHCHHBIN JUCKPETU3AIHIO JIJIS i.ru/dlina duaqi
pe3ybTar. BBIYUCIICHUSI [UTHHBI KPUBOH. krivoi.html
o Bitaneer HaBbIkaMu
HCCIIEI0BATENbCKOM eI TeTbHOCTH
TIPY TIPOBEJICHUH SKCTIEPHUMEHTOB.
34 [IpakTHKy™m MO BBIYHMCIICHUIO [TpubnuxEHHOE BHIYMCIIEHUE bubnnoreka

riomazei puryp.

wiomaau ¢urypsl. Meron
JUCKPETU3aUU AJI BBIYUCICHUS
miomaau Gurypsl. MeTo sl
MPSIMOYTOJIBHUKOB U Tpareluuu.

e [IpaBHIBHO UCTIONB3YET

JTUCKPETU3ALUIO IS
BBIUHCIICHHSI TIOIAIU GUTYP.

®  OcCylUIEeCTBIISET BEIYMCIICHHE

riomaau ¢uryp B 3T ¢
HCIIOJIb30BaHUEM METOJIOB
MPSIMOYTOJTBHUKOB U
Tpanenuin.

®  BHIYHCICHUU TUIOMATH QUTYP.

BUJICO YPOKOB

https://internetu
rok.ru



https://mathprofi.ru/poljarnye_koordinaty.html
https://mathprofi.ru/poljarnye_koordinaty.html
https://mathprofi.ru/poljarnye_koordinaty.html
https://mathprofi.ru/dlina_dugi_krivoi.html
https://mathprofi.ru/dlina_dugi_krivoi.html
https://mathprofi.ru/dlina_dugi_krivoi.html
https://interneturok.ru/lesson/algebra/11-klass/integralb/vychislenie-ploschadey-ploskih-figur-s-pomoschyu-opredelyonnogo-integrala
https://interneturok.ru/lesson/algebra/11-klass/integralb/vychislenie-ploschadey-ploskih-figur-s-pomoschyu-opredelyonnogo-integrala

11 knace

TemaTnueckoe mianupoBanue kypca «Ilpakrnyeckas uagopmaruka» 1 yac B Hejesn0, Bcero — 33 yaca

TeMbI, pacKpbIBaOumiue JAHHBIH pa3aesi

NMPOrpamMmsi,
1 KOJIMYeCTBO YaCOB, 0TBOJUMOE Ha X
u3yyeHue
OcHoBHbIE BU/IbI /IeSITEJIbHOCTH
20P/LHOP
Yuebnoe conepixanue YYAIMXCH MPH U3YYEHUH TeMbI 1
(Ha ypoBHe yueOHBbIX J1eiicTBHIl)
Moayas: MoaeJupoBanue ¥ ONTUMH3ALUSA
Paznen 1. MoaeaupoBanue (9 yacoB)
Cpena Scilab. [Maket Scilab. Haznauenue u e  [loHnMaer OCHOBHOC Ha3HAYEHUE  |ttps://WWW.SC

yCTaHOBKa. BHelHMi BUT OKHA

MIporpaMMsbl. 30HBI IPOCMOTPA U °

PEAAKTUPOBAHUS. OcHOBHEIE KOMaHbI

riaaBHoro MeHro Scilab. Pabota c °

¢aitnamu. OcHOBBI pabOTHI B cpejie
Scilab.

makerta Scilab.

IIpaBUIBHO HCTIONBH3YET OCHOBHBIE
KOMAaH/IbI.

Bnageetr MexaHM3MOM pabOTHI ¢
¢ainamu.

OcymecTBisieT paboTy B cpejie
Scilab.

lab.org/



https://www.scilab.org/
https://www.scilab.org/

Cpena Scilab: mocrpoenue rpadukos.

[TocTpoeHne AByMEpHBIX TpaduKOB.
Oynknus plot. [loctpoenue rpadpuxon
HECKOJIbKUX (DYHKIMIA B OJJHOM CHCTEME
koopauHaT. Heckonbko rpagukoB B
OJTHOM Tpa(uUECKOM OKHE.
Odopmnenue rpadukoB.

ITonspuas cuctema KOOpaAUHAT.

[TpaBuiIbHO HCTIONB3YET (PYHKITUIO
plot 11 mocTpoeHust rpaguKoB.

I'paMOTHO ocymIeCTBIISET
odopmitenue rpadukoB B cpene Scilab.

Bnaneer mocrpoenuem rpadukos B
MOJIIPHON CUCTEME KOOpAHMHAT.

PykoBoacTBO
o Sclib

https://moodle.
kstu.ru/pluginfi
le.php/308603/
mod_resource/c

ontent/1/Scilab.
pdf

[TocTpoenue TpEXMepHBIX
rpadukoB B cpeae Scilab.

[Toctpoenue TpEXMepHBIX IPaPUKOB.
Odopmiienne TpEXMEpHbBIX
rpadukoB. @ynkuuu genfac3d u
eval3dp. ®ynkuuu meshgrid, surf u
mesh. ®ynakmn plot3d2 u plot3d3.

Hpyrue GyHKuuu.

[ToHnmaeT  NPUHIMUIIBL
TPEXMEPHBIX TPaPHUKOB.
ITpaBUIILHO HCIIONB3YET OCHOBHBIE
(bYHKINU 17151 TTOCTPOCHUS TPEXMEPHBIX
rpaduKoB.
OcymectBisier ohopmiieHHE

TPEXMEPHBIX TPaUKOB B COOTBETCTBUU
C 3a7a4en.

nocTpoenusl YKOBOICTBO

o Sclib

https://moodle.
kstu.ru/pluginfi
le.php/308603/
mod_resource/c

ontent/1/Scilab.
pdf

Cpena Scilab: pemenne
YpaBHEHUM.

Bosmosknoctu cpeast Scilab mist
peuieHus ypaBHeHuit. Onpeenexnue
TOJIMHOMA C TIOMOIIBI0 (pyHKIHH poly.
Pemenne anreOpanueckux ypaBHEHHH ¢
MTOMOTIIbIO (DYHKITHH TOO0tS.
I'padmueckoe penienue 3agauu.

Bnaneet ocHOBHEIMU
BO3MOXXHOCTSIMU cpefibl Scilab s
pelleHus ypaBHeHU.

ITpaBMIIbHO HCTIONB3YET PYHKITUIO
poly.

[ToHrMaeT mpUHIMIIBI
rpau9IecKOro pemeHus 3aaad.

PykoBoacTBo
o Sclib

https://moodle.
kstu.ru/pluginfi
le.php/308603/
mod_resource/c

ontent/1/Scilab.
pdf
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https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf

MopenupoBanue B cpene Xcos Imakera
Scilab.

TexHOJIOTHUsI MOIETUPOBAHUS B CPEAE

Xcos nmakera Scilab. bubanoreka Xcos.

[ManuTps! 6;10k0B. Cxema pa3paboTKu
Mozelel B cpeze XCcos. UccnenoBanue
MOJIeTH ierudparopa.

PackpeiBaeT CMBICII H3y4aeMbIX
OHATHH.

Bnaneer rexHooruei
MOJICJIUPOBAHUS B cpejie XCos MaKeTa
Scilab.

ITpaBuJIbHO BOCIIPOM3BOIUT CXEMY
pa3paboTku Mozeneit B cpeze Xcos.

Nudopmarinon
HBII TTOpTa

https://infourok
.ru/imitacionno
e_
modelirovanie-
\V-srede-xcos-
sisteme-
4897481.html

MonenupoBanue pu3nuecKux
MOJEIIEH.

I'paduueckoe MmoaenpoBanue B
cpene Xcos. MoaenupoBanue
SKCIEPUMEHTA T10 TTOTYYCHHUIO
BBIXOJHOT'O CUTHAJa 33IaHHOTO BUA.
Coznanue MOJeNu 1o alroOpuUTMy.
UccnenoBanue Mopemu.

PackpbIBacT CMBICIT H3y4aeMbIX
HOHATHH.

[IpaBunbHO paspabaThiBaeT
(U3NIECKYIO MOJIEITh IO AJITOPUTMY.

OcyiecTBIsET UCCIeI0BaHIE
MOJTy4E€HHOU MOJIEIH.

Mudopmanron
HBII TTOpTa

https://infourok
.ru/imitacionno
e_
modelirovanie-
\V-srede-xcos-
sisteme-
4897481 .html

MO,[[GJ'II/IpOBaHI/Ie CHUCTCEM YIIpAaBJICHUA.

MonenupoBaHue CUCTEM
yIpaBiIeHUs B Cpefie rpapuuecKoro
MOJIETIMPOBaHUS XCOS.
Wccnenosanue monenen cucteM
yIpaBJIeHUSI.

PackpeIBaeT CMBICI H3y4aeMBIX
HOHATHH.

Bnageer OubnnoTexoil cpespt
rpaduyecKoro MOAeIMPOBaHUS XCOS.

IIpaBuaBHO MOaOUpaET OIOKH ISt
peanu3anuu 3aJJaHHOW MOJIENH.

OCYIHCCTBJ'ISICT HUCCICIOBAaHUC
MOZCIIN YIIPABJICHU.

Nudopmanron
HBII TTOpTaN

https://infourok
.ru/imitacionno
e_
modelirovanie-
\vV-srede-xcos-
sisteme-
4897481.html
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MopenupoBaHue MOMYJISALAH.

Mogaenb monyssiiuu 6e3 OrpaHnYeHUH.
HccnenoBanue cTanaapTHOTO
penrenus B cpene Scilab. Mopens
MONYJISAIIMK C OTPAaHUYCHUSIMH.
Mogens @epxrobcTa.

PackpbIBaeT cMbICT H3y4aeMbIX
MOHSATHUH.

IToHnMaeT oTIu4ne CHCTEM ¢
IpSMOI U 0OpaTHOMN CBSI3BIO.

OTKpbITast
ounobInoTeKa

https://ru.wikip
edia.org/wiki/T1

e  OCYIIECTBIISIET HCCIICIOBAHIE OL Y IIHOHHA
HccnenoBanue cTaHIapTHOTO - . MOTIEITh
. CTaHJAPTHBIX PEIICHUI MoIenen AL 1
peurenus B cpene Scilab. . .
nonyJsnuii B cpene Scilab.
9 Co3nanue rpaduieckux OCHOBHbBIE KOMIIOHEHTHI BU3YyaJIbHOTO i IloHnMaeT OCHOBHOE HasHAYeHUE  [H(pOopMALUOH
IIPHIIOKEHHUH B Cpejie npuiaoxenus cpean Scilab. BU3YallbHBIX NpUIIoXKeHui cpenbl SCilab.juprit mopran
Scilab. Fpa(I)I/I‘{eCKOC okHo. KomMangHas KHOIIKa. ) Bnaneet BO3MOXHOCTSIMU cpelibl https://infourok
[Nepexmtouarens, Graxok. HochoeHHe JUIst pabOTHI € Fpa<1>H‘jeCKHM OKHOM, ru/sozdanie-
MPOCTHIX TpaUUECKUX MOJIENICH B cpejie CO3/IaHUS] KOMAH/IHOM KHOTIKH, graficheskih-
Scilab. nepeKIroIaTens, (uaxka. prilozheniy-v-
e  [IpaBUIIBHO CTPOHUT IIPOCTHIE srede-scilab-
rpaduueckne moaenu B cpexe Scilab.  [1977651.html
Paznen 2. Pemenne 3axa4y onrumu3sanuu (8 yacos)
10 Perienue 3a1a4 ONTUMH3AIINAN C Hcnonb3oBanue DT ist pemieHust e PacKphIBaeT CMBICH H3ydaeMbIX O0pa3oBatesbH
MTOMOIIBFO JIEKTPOHHBIX TAOJIHII. 3a]1a4 ONMTUMH3AIMN IS IMHEHHBIX HOHSTHA bl TTOPTAT

¢ynkuuit. OnpeneneHue MaKCUMyMa U
MHHUMYMa ¢ MoMouIbio Pemarens.
Pemienue keiicoB, TpeOyronmx
ONTUMU3ALINH.

OcymecTBiseT popMUpOBaHHE
OTPaHUYUTENBHBIX YCIOBUM IPH IMOUCKE
ONTUMAJILHOTO PELICHHUS.

IIpaBUIBHO UCTIONB3YET
BO3MOKkHOCTH Pemarens B OT
LibreOffice Calc mig onrumusanmm
pe3yibTara.

https://www.ma

tburo.ru/ex dr
all.php?pl=mo
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Pemrenue 3agau ontuMu3zanun
(UHAHCOBBIX MTPOIECCOB.

VYuét 1 onTUMU3AINS JIHYHBIX U
CEeMEeMHBIX pacxoa0B. Mcnonb3oBanue
OT st ananuza (GUHAHCOBBIX
nokasaTeliel ¢ I[eJIbI0 UX

° PackpeiBaeT CMBICII H3y4aeMbIX
OHATHH.

Bnaneer dpynkumsavu DT uis
pelIeHus 3a/1a4 ONTUMHU3ALMT

O06pa3zoBaTenbH
bl TOpTA

https://www.ma

tburo.ru/ex dr

ontuMu3anuu. Permenne GUHaHCOBBIX - 2p1=
¢ (buHAHCOBBIX MMOKa3aTeNeH. all.php?p1=mo
3ajau.
e  OcymecTBiseT aHAIU3 (PUHAHCOBBIX
MoKazaresiei ¢ MOMOIIbI0
Bo3moxkHocTer DT LibreOffice Calc.
12 Pemenue 3a1au onTuMu3anu B [Touck yiokanpHOrO MUHUMYMa QYHKIIUY| o PacKphIBAeT CMBICT H3ydacMBIX OO0pazoBatenbH
cpene Scilab. OJIHOM TIepeMeHHoI B cpee Scilab. OHSITHIA. bII TIOPTAJ
©ynknpa optim. Ilonck nokanbHOro e  OcyIecTBIsET MOUCK https://vejd.uco
MHHUMYMa ?YHKHHH HECKOILKHIX ONTHMAJILHOTO pelIeHus ¢ nomompo  2.ru/MCOKO/
nepeMeHHo# B cpefie Scilab. ITounck byHKIII Optim. metod rekoend
MUHUMYyMa kuuu PozenOpoxka. i
yma fyn p ° ITpaBUIIBHO KCTIONB3YET PYHKITUIO ScilabBook.pd
optim /I Toucka MUHUMyMa (DYHKIUA [~
HECKOJIbKUX TTePEMEHHBIX.
13 OnTuManbHbII BEIOOD: 3a0aUn Oyukuud nenu. Cucrema orpaHM4eHHI ° PacKpbIBaeT CMBICI O6pazoBaTebH
JIMHEWHOTO MPOrpaMMHUPOBAHUS. 3a7a4 JIMTHEWHOTO MPOrpPaMMHUPOBAHUS. M3y4aeMbIX TTOHATHIA. bl TOpTAI
q)yHKVHH’[ linpro nnst pemenys sazad e  TIpaBmibHO ucnonb3yeT pynkuuo  NtPs://www.ma
JMHEUHOTO ITPOrPaMMHUPOBAHHAL. linpro s pemenus 3anad uHeiHoro  [thuro.ru/mart s
CTpyKTypa ¥ UCTIOIb30BaHUE. NPOrPaMMHPOBAHHS. ub.php?p=art |
e  CamocCTOsITeNBHO (hOPMYTHPYET p_1
CUCTEMY OTpaHMUYEHUH MpH
pEIIeHNH MTPAKTUIECKUX 3a7ay.
14 OnTuManbHbIN BEIOOD: AUHAMUYecKoe | OCHOBHASI CYyTh JUHAMUYECKOTO L Beigenser 3agauu, 118 KOTOPBIX SIHaekc
MporpaMMHUPOBaAHHUE. nporpamMMmupoBanus. [Ipeumyiiecrsa u ANHAMHUYECKOE MPOrpaMMUPOBAHUE  |oOpa3oBaHUe

Henoctatkd. Mcmons3osanue DT mia
petnenus 3anay. [Iporpamma Ha si3bIke
Python ayis permenus 3amnau

SABIIACTCA OIITUMAJIbHBIM BBI60pOM.

® (CaMOCTOSITEIIFHO OCYHICCTBJIACT

https://educatio
n.yandex.ru/han
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https://education.yandex.ru/handbook/algorithms/article/dinamicheskoe-programmirovanie
https://education.yandex.ru/handbook/algorithms/article/dinamicheskoe-programmirovanie

JUHAMUYECKOT0 MPOrPaMMHUPOBAHHSL.

pemenue 3a1a4 B DT u Ha s3bIKe
nporpammupoBanus Python.

dbook/algorith
ms/article/dina

micheskoe-
programmirova
nie

15 OnTumanbHas ynakoBKa. 3anaua o prok3ake. Onucanue ° PacKpbIBaeT CMBICI O6pa3zoBaTebH
npo6emsl. [TocTaHoBKa 3a1a4u. M3y4aeMbIX TIOHATHIA. bl TOpTAJI
OTarlbl peLeHNs 331441 € NOMOILbIO e  TIpaBmibHO BocnpousBoauT dtanbl  |Nttps://hub.exp
JMHAMUYECKOTO MPOTPaMMHUPOBAHHUS peIIIeH s 3a/1a41 ¢ OMOIIBIO onenta.ru/post/
Ha sisbike Python. Busyanusauust JMHAMPYECKOTO IporpaMMupoBanms.  [postanovka-
pesynpTara ¢ nomoupio Matplotlib. e  CaMOCTOATENBHO peIIaeT 3a1auu —Zad.achi' -
MIOKCKA ONITUMAIIbHON YITaKOBKH. optimizatsii-i-
chislennye-
metody-ee-
resheniya356
16-17 OnTuMu3anys BBIMUCIUTEIbHBIX [TapannensHble n ° PacKpbIBaeT CMBICI O6pazoBatenbH
HPOLIECCOB: MPAKTUKYM. MI0CIIE0BaTENbHBIE POLIECCHI. M3ydaeMBbIX TIOHATHIA. bI TTOpTAll

3aBHCHUMEIE U HE3aBUCHMBIE
npoueccsl. Pemenue 3amau
ONTHUMM3ALMH TIPH 33 TAHHBIX
ycnoBusx. /luarpamma ['anra B
PEILIECHNH 33/1a4 ONTUMHU3AIUU
MapaJyIeabHbIX TPOLIECCOB.

Pasnuyaer napaiensHbie
U TI0CIIE/I0BATEIIbHBIC
IPOIIECCHI.

CaMOCTOSITEeNEHO HaXOIUT

ONTUMAJIBHOC PCIICHNUC B
3aJaHHbIX YCIIOBHUAX.

https://hub.exp
onenta.ru/post/
postanovka-
zadachi-
optimizatsii-i-
chislennye-
metody-ee-
resheniya356

Mopayas: UckyccTBeHHbIN HHTEJIEKT U MAlIMHHOE 00y4yeHHe
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18

HckycCTBEHHBIN UHTEIUIEKT.
Baenenue.

Yo Takoe NCKYCCTBEHHBIN UHTEIIEKT?
Uctopus pazsutus .
Knaccudukanus MU. Onenka ypoBHS
NU ¢ nomomipbro Tecta ThropuHra.
OcHoBHble 0Onactu npuMeHenus UU.

PackpbiBaet cMbICT
M3y4aeMbIX MTOHSATHUH.
[ToHMMaeT OTIIMYME cHCTEM
cimaboro u cuinbHOrO NN,
OpueHTHPYETCSI B OCHOBHBIX
obnacrsx npumenenust M.
[IpaBunbHO

BOCIIPOU3BOAUT OCHOBHBIE
stansl pa3sutusa UN.

Nudopmarion
HBII TTOpTa

https://habr.co
m/ru/articles/86

5664/

19 Hcronk30BaHuE CyIIECTBYIONIMX bankoBckue yciyru, 6€30macHOCTb, ° PackpbIBaeT CMBICT Nudopmanmron
cuctem MN. MenuiuHa. CucteMpl Y MHOTO J0oMa. M3y4aeMbIX TIOHSATHIA. HBII TTOpTa
I'onocosele TexHonoruu. O6paboTKa e  Ilpusomur IPHMEPBI https://habr.co
JIOKYMEHTOB. T1epeBoibl, renepanus CylIecTByrOIUX cuctem UL m/ru/articles/86
KoHTeHTa. ['eHeparus n300paXKeHHI. 5664/
20 3amaun MaIMHHOTO O0YYEeHHUS. MarmmmHaHOe 00yueHHue Kak Nudopmarninon

METOJIOJIOTHSI HCKYCCTBEHHOTO
uHTeruekTa. Kinaccnukarms.
Perpeccus. Kiacrepuzanusi.
O0paboTka ecCTECTBEHHOTO S3bIKA.
Kareropuu mammHHOro 00y4eHus.

PackpsiBaeT cmbICT
M3y4aeMbIX MOHITHUH.

ITonumaeT HazHayeHNE
Kaxkzaou u3 3agad MO.

YcnenHo COOTHOCHT
peliaeMyro npodiemMy ¢ 0OIHOM U3
3agau MO.

HBII TTOpTaN

https://habr.co
m/ru/articles/86

5664/



https://habr.com/ru/articles/865664/
https://habr.com/ru/articles/865664/
https://habr.com/ru/articles/865664/
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https://habr.com/ru/articles/865664/
https://habr.com/ru/articles/865664/
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OreHKa Ka4ecTBa MOJIENH.

Paznenenue BEIOOPKH Ha 00y4YaIOUIYIO U
TECTOBYIO. MeTpUKHU B 3a/1a4ax
MAaIIMHHOTO 00yUeHUSI.

Ommbku knaccudukanuu. Marpuia
omuOoKk. MeTpuku KadecTna st

° PackpsiBaet cmbic
M3y4aeMbIX IOHATHUH.

e  Braneer nmpuHIMIIAME
pasenieHus BBIOOPKH Ha
00y4aIOIIyIO U TECTOBYIO.

STanexc
oOpazoBaHue

https://educatio
n.yandex.ru/han

dbook/ml/articl

3a/1a4 KJIaCCU(PUKAIUK B PETPECCHH. o TIpaBIIBHO TIepeUHCIseT ill met_:cl_il- o
METPHUKH IS 3a]1a4 KlassITIKacli-1-
KJIacCU(DUKAIIMKA U PETPECCHH. regressii
22 Meron Gnmkailiunx cocesiei. Hcnonb3oBanue Mmerona o PackpriBaet cMbIcI Annexc
K-Ommkaiiux coceei it perieHus M3Yy4aeMbIX MMOHSATHUH. 00pa3oBaHue
3aj1a4n Kiaccupukanuu. ° IToHrMaET, YTO BKIIIOYAET B https://educatio
[ToxroroBka MaHHBIX JUIs IPUMEHEHUS ce0s1 TOArOTOBKA TAHHBIX. n.yandex.ru/han
Metona K-NN. OcHOBHBIE ATallbl B o OCMBICIEHHO repeunciser dbook/ml/articl
pCILICHIH 3a/1a4. OCHOBHBIE ATaIlbl B pEIICHUH 3a/1a4 e/ mithheSk'Ve
MetogoM k-NN. -metody
23 AHaM3 OTKJIOHEHUH. Mertoabl OLIEHKH KaueCTBa PEIICHUS 115 ° PackpbiBaet CMBICIT STHACKC
3a/1a4 MalTUHHOTO O0YYEHHS. M3y4aeMbIX TTOHSATHIA. oOpazoBaHue
MuHMMU3ALHA OTKITOHEHUH. ° HaseiBaeT METOILI OLIEHKH https://educatio
HenooOy4enne u nepeodyyente. Ka4ecTBa JUIs 3a/1a4 PErPECCHH. n.yandex.ru/han
e  [loHHMMAaeT OCHOBHBIE dbook/ml/articl
napamMeTpsl HeA00OyIeHUS U e/metricheskiye
nepeooydeHHs] MOACIH. -metod
24 JlepeBo NpUHATUS PELLICHUI. JpeBoBuanslii rpad. JIncroBoi ) PackpeiBaet CMBICIT AHeKc
Y3€I1. MeTo0I0rnYecKrue HU3y4YaeMBbIX MMOHSTHIN. 06pa3OBaHI/Ie

MPEUMYIIIECTBA J€PEBA MPUHATHS
pewennit. Mcrions3oBanue
JlepeBa MPUHATHUS PELLICHUH 1S
peLIeHus 3a1a4.

® CaMOCTOATENIBHO MPUBOJIUT
MIPUMEPHI peraeMbIX 3ajad.

° CaMOCTOSITEINBHO
MIEPEYUCIISICT OCHOBHBIS

https://educatio
n.yandex.ru/han

dbook/ml/articl

e/metricheskiye

-metody



https://education.yandex.ru/handbook/ml/article/metriki-klassifikacii-i-regressii
https://education.yandex.ru/handbook/ml/article/metriki-klassifikacii-i-regressii
https://education.yandex.ru/handbook/ml/article/metriki-klassifikacii-i-regressii
https://education.yandex.ru/handbook/ml/article/metriki-klassifikacii-i-regressii
https://education.yandex.ru/handbook/ml/article/metriki-klassifikacii-i-regressii
https://education.yandex.ru/handbook/ml/article/metriki-klassifikacii-i-regressii
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
https://education.yandex.ru/handbook/ml/article/metricheskiye-metody
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MIPEUMYIIIECTBA METOIA.

25 3anava kinaccupukanyu. JInHeHHas 3anmava kiaaccudUKaIuy. ° PacKpbIBAET CMBICI Aunexc
MOJCb. MaremaTtudeckas MoJieNnb. JInHeHas M3y4aeMbIX TIOHATHH. oOpazoBaHue

ynxuus. Onpenenexue e  Biajaeer MeTogoM https://educatio
KO3 PUIIHEHTOB METOI0M 5 TIOCIIEI0BATEIBLHBIX YTOUHEHUH n.yandex.ru/han
NOCICHOBATCIIRHBIX YTOMHCHHH. KOO PUIMEHTOB IS [OTyIEHHS dbook/ml/articl

pa3eaUTENbHOMN IMHUY TIPU e/metricheskiye

KJacCH(UKALIH. -metod

° CaMOCTOSITEIIEHO

MOJIETIPYET KJIacCH(pHUKaLnio

Ha 3aJIaHHBIX Ha0oOpax

3HAYCHMI.

26 OO0yueHue TUHEeHHOI MoeTH. O6yuaromias Beioopka. [Iporecc ° PacKpbIBACT CMBICI https://blog.skil
06y‘-ICHI/IH. Onoxa. 3HaKOMCTBO C M3y4aeMbIX MOHATUMN. Ifactory.ru/glos
oOyueHreM JIMHEHHOW MOIeNTH Ha N [TOHHMAET OCHOBHOE sary/scikit-
MIPOCTOM MPUMEPE UCKYCCTBEHHOTO Ha3HAYCHHE THHEHHON MOIEITIL. learn/

HEHpOHA C OJTHUM BXOJIOM, KOoraa y=AX o CaMOCTOSTENLHO
npu b=0). .
(mpu b=0) uccienyer paboTy roToBo
JINHEHHOM MOJIEIH.
27 JluneliHas perpeccusl. 3HaKOMCTBO C OCHOBAaMH JINHEHHOU ° https://blog.skil

perpeccun. [Ipsamonunerinas
alrpoKCUMaIus. Bo3moxxaocTH
ouenuBarens LinearRegression
oubmmotexu Scikit-Learn.
Paccmorpenue npumepos
HCTOJIb30BAHUS IUHEUHOW pErpecCHi.

PackpeiBaer cmbicn
M3y4aeMbIX MOHATHUH.

Brnaneer meronamu moxbopa
MapaMeTpOB MOJIEIH C
HCIOJIE30BAHUEM BO3MOXKHOCTEH
ouonmmorexu Scikit-Learn.

CaMOoCTOSTEILHO IMPpOBOAUT
AHAJIN3 TIOJTYYCHHBIX PC3YyJILTATOB.

Ifactory.ru/glos

sary/scikit-
learn/
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IIepuentpon. HeitponHsie ceTu.

[Mosnenne nepuentpona. Onucanue
M CXEMa DJIEMEHTAPHOTO
repuenTpoHa. Mi3meHeHne BECOBBIX
ko3 urmenToB. MeTonka
oOydeHusl.

PackpsiBaet cmbic
M3y4aeMbIX OHSITHUH.

CaMOoCTOATENBHO CO31aET
CXEMY 3JIEMEHTAPHOTO
IIEPLENTPOHA.

ITonnmaer npyUHLIMII OOYYCHHUS C
M3MEHEHHEM BECOBBIX

Nudopmarinon
HBII TTOpTa

https://habr.co
m/ru/articles/51

6458/

K03(hHUIHEHTOB.
29 MHOroCJI0iHBIE CETH. ApXUTEKTYpa MHOTOCJIOMHOM CETH. ° PacKpbIBaeT CMBICH Nudopmannon
@Oynkius aktupanuu. O6ydyeHue M3y4aeMbIX TIOHSATHIA. HBII [TOpTa
MHOTOCIIOHHOH ceTH. KonniecTso e  Ilonumaer ocHOBHbIC mpuHimmel  [Nttps://habr.co
CKPBITBIX CJIOEB. MeToz([S o0OpaTHOrO YCTPONCTBA MHOTOCIOHHOI CETH. m/ru/articles/51
acIpoCTpaHEHUs OLIMOKH.
pactipoctp L DopMyJIMPYET MOAXOABI IPU 6458/
BbIOOpE KOJIMUYECTBA CKPBITHIX
CIIOEB.
30 BaiiecoBckast craTUCTHKA. BeposiTHOCTHBIE alNTOPUTMEI. Wudpopmanrion

BeposiTHOCTh IPUHAIEKHOCTH K
kiaccy. HauBHbIi 6aifecoBCKUi
knaccupukarop. O6paboTka
3aBHCHUMBIX NMpH3HaKoB Perrenne
MPAKTUYECKHX 3a/1ad..

PaCKpLIBaeT CMBICJI
HN3Yy4aCMBbIX MOHATHH.

Brnaneer mexaHuzmMoM
OIpeaACICHUSA BEPOATHOCTH.

[TornMaeT npuHIMI paboThI
HAUBHOTrO 0aiieCOBCKOT0
KJ1accugukaropa.

HBII IIOpTa

https://habr.co
m/ru/articles/85

3560/
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NunuBuayanbHbl 1 TPOEKT.

Br160p 01HOTO U3 aITOPUTMOB
MAaIIMHHOTO O0Y4YeHUs IS

peleHus 3a/1a4 IPOEKTa.
Hcnons3zoBanne 6ubanorex Python
st o0y4yenus mojenu. OueHka
Ka4ecTBa MOJTYYCHHON MOJIEIIH.
Busyanu3zanus pesynprata. AHaIU3 U
oopmienue pesynbraTa pabOTHI.

CaMOCTOSTENBHO IPOBOIUT
MOAroTOBKY AaHHBIX 115t MO.

Hcnonb3yer BO3MOXKHOCTH
ounbanorex mia MO.

AJnantupyer roToBbIE IPUMEPHI
rcnoJibzoBanus MO o1 KOHKpETHbIE
peanu3aluy CBOMX 3a/1au.

ITpaBunbHO oopmitser

pe3yNbTaThl IPOBEIEHHOTO aHATTN3A
1 GOpMYIHpPYET BHIBOJIBI.

33

Pe3zeps.




YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOLIECCA

METOJUYECKHWE MATEPUAJIBI 1J151 YHEHUKA
[TomonynbHBIE TUAAKTUYECKHE MaTepHalibl, IPEACTaBICHHbIE HAa 00pa30oBaTeNbHbIX I1aTdGopmax (B
TOM YHUCIIE pa3JaToOYHbIl MaTepuan U T. [1.).

METOJUYECKHUE MATEPHUAJIBI UL YUHUTEILA

JIeMOHCTpallMOHHBIE MaTEpHUalbl IO TEME 3aHATHsL. MeTonndeckue Matepuaisl, MeToauueckoe
BHJICO C MOJPOOHBIM pa300pOM MaTEPHUATIOB, PEKOMEHAYEMBIX JIJIsl UCIIOIh30BAaHUS HA 3aHSATHH.

JIMTEPATYPA U1 VUUTEJIA
1. ®enepanbuas  paGouas  mporpaMma 1O y4eOHOMY  IIPEIAMETY
«Mudpopmaruka». ba3oseiii ypoBenb [DnexktponHbiii pecypc]. URL:: https://edsoo.ru/rabochie-
programmy/

2. OepepanbHas  paboyas — OporpaMmMa [0 ydeOHOMY — HpeaMeTy

«Uupopmatuxay. YrnyOonéHusii YPOBEHB [OneKTpOoHHbIN pecypc]. URL::
https://edsoo.ru/rabochie-programmy/

3. MNonskos, Epemun. Undopmaruka. 10 knace. YueOnuk. bazoblii n yriryGneHHbIH ypoBHH. B 2-
x gactsax. ®I'OC. — Ilpocsemenne, 2023.
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