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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma Kypca BHEypouHOW nesrenpbHocTH «[Ipaktudeckas wuHpopmaTuka»
pazpaboTaHa B COOTBETCTBHM C HOPMATHUBHBIMU IPAaBOBBIMH aKTaMU M METOAMYECKUMU

JIOKYMEHTaMHU:
. ®denepanbHbiil 3akoH «O0 oOpa3oBanuu B Poccutickoii @eneparun» ot 29.12.2012 No 273-
O3 (mocnenHss peaakiys);

. ®denepanbHbIi  TOCYJAPCTBEHHBI  00pa30BaTeNbHBIM  CTAaHAAPT CpPeaHEro  oOIero

o0Opa3oBaHuMs, YTBEPKAEHHBINA MpuKazoM MuHuCTepcTBa 00pazoBanus u Hayku P® ot 17.05.2012
r. Ne 413 (manee — ®I'OC COO);

. QenepanbHas o0pa3oBaTeNbHasl MPOrpaMMa CPEAHEro OOIIero oO0pa3oBaHMA, YTBEPXKAEHA
npukazoM MunucrepctBa npocpenieHuss Poccuiickoit @epeparuun ot 18 mas 2023 r. Ne 371
(manee — ®OII COO);

. [Topsimok opraHu3aly U OCYIIECTBIEHUSI 00pa30BaTENbHON JEATENHOCTH MO OCHOBHBIM
001eo0pa3oBaTeNIbHBIM MIPOrpaMMaM — OOpa30BaTeNIbHBIM MPOrpaMMaM Ha4ajJbHOTO OOIIEro,
OCHOBHOTO 00mero u cpegHero oOmiero o0pa3oBaHusl, YTBEPXKICHHBIM  IPHUKA30M
Munnpocsemienus ot 22.03.2021 Ne 115;

. Canurapnsie npasuia CII 2.4.2.4283-26 «CaHuTapHO-3MHIEMUOIOTUYECKHE TPEOOBaHUS K
OpraHu3alisiIM BOCHHUTAHUS W OOYYEHHS, OTABIXa W O3J0POBJICHUS JETEH M MOJIOICKH,
yYTBEPXkJICHHBIE MTOCTAHOBJICHUEM [ J1aBHOTO roCcyJapCTBEHHOTO CaHUTapHOro Bpauda Poccuiickoit
Ddeneparun ot 02.06.2026 Ne 19 (nanee — 2.4.2.4283-26);

. Canutapuble npaBwia u HopMmbl CanlluH 1.2.3685-21 «l'urmenuyeckne HOPMAaTUBBI U
TpeOoBaHMUs K 00eCTIeYeHHIO 0€30MMacHOCTH U (M) OE3BPETHOCTH ISl YelloBeKa (PaKTOPOB CPeIbl
oOUTaHUS», YTBEPKICHHBIE MMOCTAHOBIEHHEM [JIaBHOTO TOCyIapCTBEHHOI'O CaHUTApHOTO Bpaya
Poccwuiickoit @enepanmu ot 28.01.2021 Ne 2 (nanee — CaulluH 1.2.3685- 21);

. [Ipuka3z MunucrepcrBa npocsemienust Poccuiickoir @enepauun ot 31 aBrycra 2023 r. Ne
650 «O06 yrBepxknaenuu Ilopsiaka OCYIIECTBICHHUS MEPONPHUATHHA IO TPOPecCHOHATHLHON
OpHUEHTAIMK O0yJarolMXxcs Mo 00pa3oBaTeIbHBIM MpOrpaMMaM OCHOBHOTO OOILEro W CPETHEro
o01ero 0opa3oBaHuUs»;

. [Tucemo Munnpocsemenuss Poccun ot 09.07.2026 N OK-1984/03 «O HanpaBieHun
METOJIMYECKOT0 MHCbMa» (BMecTe C¢ «MeTOoIMYecKuM NUCBMOM sl 0O0IIe00pa3oBaTeIbHBIX
OpraHu3alii MO OpraHu3ali BHEYPOUHOH JeATEeNIbHOCTH OO0ydaroumxcsa») MeTtoauueckue
peKoMeHmauuu s 001eo0pa3oBaTeNIbHBIX OpraHM3alMii MO OpraHu3alMi BHEYPOYHOMH
nesTenbHOCTH oOyuaromuxcs (Mocksa, 2026 1.);

. IIporpamma BOCIIUTAHHUS ABTOHOMHOM HEKOMMEPYECKON OpraHu3alnuu
obmeoOpa3oBaresnibHOM  mKoybl  «MCcTOYHMK», pa3paboTaHHas Ha ocHoOBe DenepaabHON
MPOTpaMMBbI BOCITUTAHUSI.

[Tporpamma paspaGotana ¢ yderom pekomeHaauui IIporpammsl BocnuTaHus ABTOHOMHOMN
HEKOMMEpPUYECKON opraHms3anuu o0meodpazoBaTenbHONM 1IKOJIbI  «McTOuHMK» (Ha OCHOBE
denepanbHOM MporpaMMbl BOCIIUTaHMS). DTO MO3BOJISIET HA MPAKTUKE COCTUHUTH O0YYaOLIYI0 U
BOCIUTATENbHYIO JESATEeNbHOCTh IMeAarora, co3JgaTb yYCIOBHS JUIsl Pa3BUTUS  JIMYHOCTH
00y4YaroIerocsi, ero caMoONpeaesIeHHs] U COLMATN3AI[1 Ha OCHOBE COLIMOKYJIBTYPHBIX, TYXOBHO-
HPaBCTBEHHBIX LEHHOCTEH M MPUHATHIX B POCCUNCKOM OOIECTBE MPAaBUI U HOPM IOBEACHUS B
MHTEpeCcax YeoBeKa, CeMbH, 00IIeCTBA U rOCY1apCTBa.

Hesn 1 3aaa4n Kypca BHeypOUHOii feATeIbHOCTH «IIpakTHYeckas nHpopMaTHKa»

PabGouasi mporpamMma kypca BHeypouHOH jaesTenbHocTH «lIpakTnueckas wHGOpMATHKA»
COJIEP’KUT OOIIYI0 XapaKTePUCTHUKY, LeM U 3aJauyd H3y4eHUs, NMPEAMETHbIE Pe3yNbTaThl IJIs
KaXJ0ro U3 MOJIYJEN.

OCHOBHOH 1IE€TBIO0 JIEKTUBHOTO Kypca siBisieTcs: opMupoBaHue (yHKIIMOHAIBLHO TPaMOTHOM
JMYHOCTU 00YYarOIIUXCsl, TOTOBHOCTH M CIIOCOOHOCTH MCHOJIB30BATh MOCTOSHHO MPHOOpETaeMble



B TEUCHME )KU3HM 3HAHMS, YMEHUS U HaBBIKU JJIS PEIICHHs] MAaKCUMAJIbHO HMIMPOKOI0 JUana3oHa
KU3HEHHBIX 33/1a4 C UCTIOJIb30BaHUEM LU(POBOM Cpebl M MPOrPaMMHUPOBAHUS.

[Tporpamma «IIpakTuyeckast nH(OPMATHKA» PACIIUPSET U JOMOIHACT pa3feibl HHPOPMATUKU
«udpoBas rpaMOTHOCTB», «AJTOPUTMBI U TporpamMmupoBaHue», «MH(popmaOHHBIE
TEXHOJIOTUN» cpeiHero obiero oopazoBanust i 10—11 kimaccoB v HaleneHa Ha:

°* pa3sBUTHe  I[IPEJACTaBICHMM O  BO3MOXKHOCTSX  SI3bIKa  [POrpaMMHpPOBaHUS,
MH(OPMALIMOHHBIX TEXHOJOTUM; 00pa3HOro, aarOpUTMUYECKOTO M CHUCTEMHOTO MBIIUICHUS;
TBOPYECKOTO MOJX0/a K PELICHHIO 3aay; MOHUMAaHHE METOJ0B 00paboTKH OOJBIIMX MacCHBOB
JaHHBIX, KJIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTaBISIOLIMX 3JIEMEHTOB H3ydaeMoil o0sacTu;
YMEHHE PELIaTh TUIIOBBIE MPAKTUYECKUE 3a/layM, XapaKTEpHBIE JJI1 UCIOJIb30BAaHUS METOIOB U
UHCTpYMEHTapusi 00pabOTKH JaHHBIX; OCO3HAHHUE TOTO, YTO METOJbl 00paboTKM MH(MOpMALUU
UMEIOT CBOM OTpAaHUYEHHUS W TPeOYIOT ONpeleNEéHHBIX MOAXOMOB MPU HMX NPUMEHEHHH IS
KOKIOW KOHKPETHOM CHTyalud; IOHMMaHHME paMOK H3y4aeMOW TMpeAMETHOH  00iacTH,
OTPaHUYEHHOCTH METOJIOB U HMHCTPYMEHTOB, TUITMUHBIX CBSI3€H C APYrUMH 00JIaCTIMHU 3HAHMUS.

* BOCHHUTAaHHe wuHTepeca K mpodeccussMm oTpaciu HUHGOPMALMOHHBIX TEXHOJIOTHM,

MNporpaMMHUpPOBaHHUIO U AHAJIM3Y JAaHHBIX, CTPEMJICHUIO HCIIOJIB30BATh MOJIYYCHHBIC HaBBIKH
A CO3JaHUA HWHAWBUAYAJIBHBIX

00pa3oBaTeNbHbIX MMPOEKTOB, MPUMEHUMBIX B JAPYTUX MPEIMETHBIX OONACTAX U B peallbHOM
KU3HH;

* ¢opmupoBaHHMe HaBBIKOB AaHAIUTUYECKOW, HCCIEAOBATEIbCKOM W  IPOEKTHOM
JEeSITeIbHOCTH, CAMOCTOSITEIbHOTO BBISIBICHUS MPOOJIEMBI, TOMCKA PEIIEHUs MPU OTPaHUYEHHBIX
pecypcax, HCIIOJNb30BAaHUSA PA3JIMYHBIX METOJ0B 0Opa0OTKM OOJIBIIMX MACCHUBOB JIaHHBIX,
COCTaBJICHHS QJIrOpUTMa MJisd pealu3aluu TpoeKTa, cbopa U NpeaoOpabOTKH JaHHBIX,
TECTUPOBAHUS U OTJIAKUBAHUS MTPOrPaMM B HHTEPAKTUBHOM cpene pa3padbotku Jupyter Notebook,
MIPEJICTABJICHUS U BU3YyaTH3al[UH MMOJTYYSHHOTO pe3ybTaTa.

Jlis OCTHXKEHUsI TUIAaHUPYEMOT'0 pe3yJibTaTa, Ha KOTOPbIM HAIpaBiIeHO O0y4YeHHE IO Kypcy,
HY)KHO PEINTh CICAYIOUINE 3aJaH:

* cdopmHupoBaTh TpEACTaBICHHE 00 OTpaciu WHPOPMALMOHHBIX TEXHOJIOTUH Kak
CTpaTernuecky BaXHOTO HAIPABJICHUS HAYKU U MPAKTUKH;

*  co3JaTh YCIOBHUS MpeanpodeccnoHalbHOTO 00pa3oBaHUs, (POPMHUPYIOIIETO OCO3HAHHBIN
BbIOOp Mpodeccuy;

* orpaboTaTh HaBBIKM IPOIPAMMHMPOBAHHUSA, T[IOJIyY€HHBbIE B TPEIMETHOM  Kypce
«HpopmaTukay, Ha MPaKTUYECKUX 3aJa4yax B pa3jIMYHbIX cepax ueIOBEYECKOUN NesTeIbHOCTH,
OOIIEHUS U COLMAIBbHBIX OTHOUICHHUH;

®*  pa3BUTh y CTApUIEKIACCHUKOB KOMMYHHMKATHBHbIE HaBBbIKH, YMEHHE CIIyIIaTh, paboTaTh B
KOMaH/Ie, CTaBUTh U JIOCTUraTh 1I€JIM, aHATUTHUYECKOE U KPUTUYECKOE MBIIIIJICHUE;

*  orpaboTaTh HAaBBIKM PabOTHl B MHPOPMALIMOHHOM cpesie U MpUMEHEeHNne HH(OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH JJis pelleHHs] MPHUKJIaJHbIX 3a7ad B Pa3IMYHBIX cdepax
YeJI0BEYECKON JESTENbHOCTH;

®*  CIOCOOCTBOBATH PAa3BUTHIO (PYHKIIMOHAIBHON IPaMOTHOCTH Ha OCHOBE PEILIEHUs 3a7ad U3
MTOBCETHEBHOM >kU3HU, TpeOyromux BiaaeHus UKT;

*  [PUBUTH HABBIKK UH()OPMALIMOHHOTO MOJAECTUPOBAHUS HA MPUMEPE PEIIaeMbIX 33]1aY;

*  BOCHHUTaTh UHTepec K nmporpammupoBanuto u UKT;

*  BOCHUTAaTh yMEHHE CaMOOOYJaThCs;

*  chopMHupOBaTh HCCIENOBATENbCKHIM TMOAXOJ K PEIICHUI0 TMOCTaBICHHOW 33auu;

*  pa3BHUTh MHTEIUICKTYAJIbHBIC, TBOPUYCCKUE W IO3HABATEIbHBIC CIIOCOOHOCTH
00yJaromuxcs;

*  Cco37aTh YCIOBHUS JUIsl pealu3alud KOMMYHUKAIMA TpHU KOJUJIEKTHBHOM
IMPOCKTUPOBAHNUN B KOMaHJC CBEPCTHUKOB.



B coorBercTBUM € TpeOOBaHUSMHU BpPEMEHU IpPU pealu3aluy MPOrpaMMbl IUIAHUPYETCS
UCIIOJIb30BaHUE pPAa3IMYHBIX (OpPM, CpPEACTB M METOAOB O0pa30BaTEIbHOM JeATenbHOCTH. B
YaCTHOCTH, IJIAHUPYETCS MHCIIOJIb30BAHME HE TOJBKO MHAMBHUAYAJIbHOH, HO TaKXe TpYyNIIOBOU
paboThL, B T. 4. pabOTHl B MallbIX Ipymmnax. Mcrnonb3oBaHue calTOB JUCTAHIIMOHHOW MOATOTOBKU
OyzeTr cnocoOCTBOBATH JyYIlIEMYy YCBOCHHUIO MaTEpUala B CBSI3U C JOCTYIMHOCTHIO MAaTEpUAIOB HE
TOJILKO HEIMOCPEICTBEHHO Ha 3aHATHAX, HO TAKKe W B JIOMAIIHUX YCIOBHSX Ui OOeCreueHHs
BO3MOXXHOCTH peain3alii UHIMBUyaIbHBIX 0COOCHHOCTEM neTeil. Buipl 3aHsATHII 1O Iporpamme
NpeIyCMaTpUBAIOT JICKIMH, TNPAKTHUYECKUE 3aHATHS Ha OHJIAH Iuiatdopme, J1abopaTopHbIE
paboThl ¢ HCIOJNB30BAHUEM OHJIAMH-Cpell pa3paboTKW, UTOTOBBIE WHIUBUAYAIbHbIE MPOEKTHBIC
paboThI 1O pazzenam Kypca.

Pabouas nporpamma 1aét npeacTaBieHUe O LesaX, 001eil ctpaTterun o0ydeHus, BOCIUTAHUS U
pa3BuUTHs OOYyYalOIUXCS CPEICTBAMH JJEKTUBHOTO Kypca «llpaktuyeckas wuHpoOpMaTHKa;
yCTaHaBIIUBAET o0s3aTenpHOE  MPEIMETHOE  COJep)KaHue,  MpeAycMaTpuUBaeT  €ro
CTPYKTYpUPOBAaHUE IO pa3jesiaM U TeEMaM MOIYJs, ONpPENEseT paclpeesIeHUe €ro Mo Kiaccam
(romaM m3ydeHwus ); 1a€T pacrpeneieHre Y4eOHbIX YacoB 10 TEMAaTHUECKUM pa3esiaM MOAYIS U
MIOCJIEZI0BATEIBHOCTh MX HM3YyUEHHUS C YYETOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOT0 MPOLIecca, BO3PACTHBIX OCOOCHHOCTEH 00y4arOInXCsl.

Pabouass mporpamMma snektuBHOro kypca «llpaktuyeckas uHpOpMaTHKa» ONpeElesieT
KOJIMYECTBEHHBIE M KAYeCTBEHHBIC XapaKTEPUCTHKH Y4eOHOTO MarepHuaia sl KaKJoro roia
U3Y4YEHHUS.

OO0uasi XapakTepuCcTHKA 3JIeKTHBHOI0 Kypca

[Tporpamma Kypca BHeypouHOH nesTesbHOCTH «lIpakTnueckas MHPOpPMATHKa» COOTBETCTBYET
COBPEMEHHBIM  JIOCTWKEHHSM B cdepe HAykn O JaHHBIX, MAaIIMHHOM OOYYEHHUH.
PaccmarpuBaeMble B Kypce MeTObl 0OpaOOTKHM JaHHBIX MIMPOKO MPHUMEHSIOTCS B pa3iIUYHbIX
obnactsax, rae TpeOyeTcs aHanu3 W 00paboTka Oonbiux o00BeMOB uHpopManuu. OHU
UCHOJB3YIOTCS B OM3HEce Ul aHalu3a pbIHKA, NPOTHO3MPOBAHUSA CHPOCA U ONTHUMHU3ALUHU
MPOU3BOJICTBA. B Hayke OHM MOMOTAarOT HMCCIEIOBATEISIM aHAIM3UPOBATH SKCIIEPUMEHTAIbHBIC
JIaHHbIE ¥ HaXOJIUTh HOBbIE 3aKOHOMEPHOCTH. B MeaHIMHE OHM MCTIONB3YIOTCS AJISl TUarHOCTUKU
Y IPOrHO3UPOBaHUsI 3a00JI€BaHUH.

Metonpl 00paOOTKHM JaHHBIX SIBISIFOTCS COBPEMEHHBIM WHCTPYMEHTOM JUIS aHajiu3a |
MHTEpIpeTaluy AaHHbIX. Mcrnonb3oBaHue MeToA0B 0OpaOOTKM JaHHBIX MO3BOJISIET 3(PPEKTUBHO
o0OpabaTbiBaTh M aHAJIM3UPOBATh OoJbIIME O00BEMBbI HMH(OPMAIMHM, YTO IOMOTAeT BBISBUTH
3aKOHOMEPHOCTH W TPEHIbI, a TaK)Ke aBTOMATH3MPOBATH PA3MYHBIC MPOIECCHI, TaKHE KaK
COPTHUPOBKa, (PUIIbTpALIUs, arperauus 1 T. 1.

Kypc mpenmonmaraer OMONHEHWE COJEpKAHUS IIKOJBHOTO  00pa3oBaHUs HAOOpPOM
KOMIIOHEHTOB  ()YHKIIMOHAJILHOM TPaMOTHOCTM M OCBOEGHHE CHOCOOOB MX HHTErpaluu
MOCPENICTBOM IPOTPAMMHUPOBAHUS U PaOOTHI ¢ HH)OKOMMYHHKAIIMOHHBIMH TEXHOJIOTHUSIMH.

CogepxaHue Kypca CTpOMTCS Ha TpPEX KOMIOHEHTaX (YHKIMOHATBHOM TPAaMOTHOCTH
(MaTeMaTI/I‘-IGCKaSI T'paMOTHOCTb, €CTCCTBCHHOHAYYHAasA TI'paMOTHOCTb, KPCAaTUBHOC MI)IHIJ'IGHI/IC) n
dbopmupoBanun WMKT-KOMIETEHTHOCTH y4allUXCS C TPUMEHEHHUEM HaBBIKOB JIOTUKH U
nporpaMMupoBanus. B kypce OyAayT paccMOTpeHbl MpUMeEpbl MPOrPaMMHBIX —pelIeHUI
MPAKTUYECKUX 3a7ady 00pabOTKM [JaHHBIX, KOTOpbIE BCTPEUAIOTCS B Pa3NIMUYHBIX cdepax
ACATCIIBHOCTH MW ABJIAKOTCA AKTYyaJbHBIMHU JId CTAPIICKIACCHHUKOB B ITPOLIECCE O6yquH$I npu
BbIOOpe m0b6oro mpoduis obydeHus. Ocoboe BHUMaHUE OyIEeT YAEICHO TaKUM OBICTPO
Ppa3sBUBAOIIUMCA O6J'IaCT$IM, KaK aHaJIu3 JaHHbBIX W MAIINHHOC o6yquHe. y‘-laHII/IeCH
MO3HAKOMSITCSI C OCHOBAaMH MCKYCCTBEHHOT'O MHTEIIEKTa U 00yYeHHEM HEUPOHHBIX CETEH.

Mecrto Kypca BHeypouHOi AesiTesibHOCTH «IIpakTHyeckass HHGOPMATHKa» B Y4eOHOM ILIaHe

IIporpamMmma Kypca paccuMTaHa Ha ydeHUKOB 10-11 kimaccoB, NpOSBIAIONMX HMHTEpPEC K
[IPOrpaMMHUPOBAHUIO U aHAIHU3Y JaHHbIX.



OO0miee KOJMWYECTBO Y4YEOHBIX YacOB, 3alUIAHMPOBAHHBIX Ha BECh IMEPUOA OOy4YEHUS,
HEOOXOAUMBIX JUIi OCBOGHUS MPOrpaMMBbl, cocTaBisieT 67 yacoB, mo 34 vaca B 10 kmacce u 33
yaca B |1 kitacce COOTBETCTBEHHO.

Cpok OCBOEHHS MpOrpaMMbl, HEOOXOTUMBIN Ui oOecreueHsi BO3MOXKHOCTH JIOCTHIKCHHUS
IUIAHUPYEMBIX PE3YJIbTATOB, 3asIBJICHHBIX B IPOrPaMMe, COCTABIISET J1Ba yU€OHBIX r0/a.
Ili1anupyemble pe3yJibTaThl Kypca BHEYPOUHOH AesiTeqbHOCTH «IIpakTHyeckas
uHopmaTuKa»

JIMYHOCTHBIE PE3VJIbTATHI OCBOEHUMA SJIEKTUBHOI'O KYPCA

B pesymbraTe um3yueHus snektuBHOro kypca «lIpaktuueckas wunpopmaTtukay s 10-11
KJIaccoB y oOydaromerocss OyayT cQOpMHUPOBaHBI JIMYHOCTHBIE pE3yJIbTAThl CIEAYIOIIHUX
OCHOBHBIX HalpaBJI€HUI BOCIIUTATEIbHOMN AEATEIILHOCTH.

FpanCOGHCKOB socnumaHue.

. coOJroieHre HopM MH(GOPMAITMOHHON 0€3011aCHOCTH;
. COOJTIOJICHHE aBTOPCKOTO TIPaBa;
. TOTOBHOCTh TMPOTHBOCTOSITH HCOJIOTHH IKCTPEMH3Ma, HAIlMOHAIM3MA, JUCKPHUMHHAIINN

10 COUAJIbHBIM, HATMOHAJIbHBIM IIPU3HAKAM B BUPTYAJIbHOM IIPOCTPAHCTBE.

Hampuomuqecme eocnumarue.

® OEHHOCTHOC OTHOIICHHUE K JOCTHXCHHAM Poccuu B HAayKE, TCXHOJIOTHAX, TOHUMAHUC
3HAa4YCHUS OTCUCCTBCHHBIX TEXHOJIOINYCCKUX peIHGHI/If/'I B XXU3HHU III/I(prBOFO O6HICCTBa;

. c(OPMUPOBAHHOCTH MPEANOYTUTEIHLHOTO OTHOMICHUS K MPOrPaMMHOMY OOECIICUCHHIO,
BKIIIOUEHHOMY B PeecTp poccuiickoro mporpaMMHOro obecredeHusl.

ﬂyxoeno-Hpaé‘cmeeHHoe socnumanue.

. c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIIOBEICHUS, BKIIOUYAs
noseJieHue B cetu MIHTepHeT;

. CIIOCOOHOCTh K  OLIGHKE CHUTyalldd M  TPUHATUIO OCO3HAHHBIX  pEIlEHUH,
OPUEHTUPOBAHHBIX Ha MOPAJIILHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH.

Dememuueckoe socnumanue:

. JCTETUYECKOE OTHOLIEHHE K IU(PPOBOMY MHpY, BKIIOYAs HCTETHKY HAy4dHOTO M
TEXHOJIOTUYECKOT'O TBOPUYECTBA;

® CIIOCOOHOCTH BOCIIPUHHUMATL Pa3JIMYHBIC BUIbI HI/I(i)pOBOFO TBOpYECTBA, B TOM 4YHCJIC
CO3aaHHBIC C MOMOIIBIO HCKYCCTBECHHOT'O MHTCJIJICKTA.

Duzuyeckoe socnumanue:

. c(OPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/J0POBbIO, BKIIIOYas
3I0pOBBheCOEpeKEeHNE TTPU PAbOTE C KOMIBIOTEPHON TEXHUKOM.

Tpyoosoe socnumanue:

. FOTOBHOCTh K  AKTUBHOM  JIEATEIIBHOCTHM  TEXHOJIOTMYECKOM  HaIPaBJIEHHOCTH,
CMOCOOHOCTh HMHULMHUPOBATh, IUIAHUPOBAaTb M CAMOCTOSATENBHO BBINOJHATH JIEATEIBHOCTD,
CBSI3aHHYIO C HHPOPMAIIMOHHBIMH TEXHOJIOTUSIMHU;

. uHTepec K chepam  mpodecCHOHANBHOM  JEATETLHOCTH,  CBSI3AHHBIM  C
MPOrpaMMHUPOBAHUEM, HAYKOW O JAaHHBIX, MAIIMHHBIM OOyY€HUEM W JPYTUMH HampaBICHUSIMHU
oTpacyii HH(HOPMALMOHHBIX TEXHOJOTUH;



. MOHMMaHKE Pa3zHOOOpa3us HaNpaBlICHUH B OTpacid WHOOPMAIIMOHHBIX TEXHOJIOTHH H
YMEHHE COBEpINAaTh OCO3HAHHBIM BBHIOOP Oymymiedl mnpodeccun W peanu3aluu COOCTBEHHBIX
KHU3HCHHBIX IIJIAHOB,

. TOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HH.

OKonoeuueckoe socnumanue:

*  0CO3HaHME INI0OATBHOTO XapaKTepa dKOJOTMYECKUX MPOOJIeM U IMyTeH UX PELIeHHUs, B TOM
qucie ¢ y4éTOM BO3MOKHOCTEH HH(POPMAITMOHHO- KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA.

HeHHOCWlb HAY4YHO20 NO3HAHUA!

*  chOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA MHQPOPMAIIMOHHBIX TEXHOJOTUH, HU(POBU3AIMH COBPEMEHHOro OOIIecTBa, 3a CUET
NOHMMAaHHUs  POJM  WH(POPMAIMOHHBIX  PECypCcOB,  HMH(POPMALMOHHBIX  TPOLECCOB U
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

® OCO3HAaHHMEC LICHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH K BCACHHIO HpOGKTHOﬁ n
HCCHGﬂOBﬂTCHLCKOﬁ ACATCIIbHOCTH MHAUBUAYAJIIbHO U B I'PYIIIIC.

B mpomecce ngocTmkeHUS JHUYHOCTHBIX pE3yJIbTaTOB oOcBoeHUs Kypca «lIpaktuueckas
unpopmarukay g 10-11 xmaccoB y 0OydaroImIMUXCs COBEPIICHCTBYETCS HSMOLMOHAIbHBIN
WHTEJUIEKT, TPEIoaralomui choOpMHUPOBAHHOCTS:

M YMCHUA IMIPUHUMATh OTBETCTBCHHOCTD 34 CBOE IIOBCACHUC, OBITH OTKPBITBIM HOBOMY;,

®* BHYTPEHHEM MOTHMBALM{, BKJIIOYAIOIIEH CTPEMIICHME K JOCTH)KCHHMIO LIEJIM M YCIEXY,
MHHUIIMATUBHOCTb, YMEHUE JACHUCTBOBATh, OTTAJIIKMBASCH OT CBOMX BO3MOXKHOCTEH;

®*  COLMAJBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C JIPYTUMU
JIFOIbMU.

METAIIPEAMETHBIE PE3VJIbTATDI

B pesynbrare usyuenus kypca «lIpaktuueckass wunHdopmaruka» ana 10-11 kmaccoB y
oOyuaromierocst OyayT cGOpPMHpPOBAaHbI METAaNpPEIMETHbIE pe3yiabTaTbl, OTPaXCHHbIE B
YHUBEpPCAJIbHBIX YU€OHBIX JEWCTBUAX, a UMEHHO — I103HABATEJIbHbIE YHHUBEpCAJIbHbIE yueOHbIE
NeUCTBUS, KOMMYHUKAaTHBHBbIE  YHMBEpCAJbHble  Y4yeOHbIE  JCHCTBHSA,  peryasiTUBHBIC
YHUBEpPCaJbHbIE yueOHbIE AEUCTBUSI, COBMECTHASI J€ATEIBHOCTD.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

Ba3zoevie nocuueckue oevicmeusi:
* BCECTOPOHHE paccMaTpUBATh CAMOCTOATEIHLHO CHOPMYITUPOBAHHYIO MPOOIIEMY;
*  BbpIOMpATh OCHOBAHUS IS CPAaBHEHMSI, KIIaCCU(UKAIIMU B 0000IIEeHNS;

* OmpeneNsITh LETu JeATEeIbHOCTH, (OPMYIUPOBATh 3aJaud MJis JTOCTHXKCHHS IIeJeH,
BBIJICJISITH KPUTEPHUH OIIEHUBAHUS TIOJTYUCHHBIX PE3yJIbTaTOB;

®  BBIIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPECYMS B OOJBIINX 00BEMAX JaHHBIX ;
® pa3pa6aTBIBaTB IJI1aH PCIICHUA HpOGJ’ICMLI C y‘{éTOM aHaJIn3a JaHHBIX,

* BHOCUTb KOpPPEKTHBBI B TMPOLECC aHalu3a JaHHBIX, OLEHUBAThb COOTBETCTBUE
PE3yNIbTATOB LIEISAM;

® pa3BUBAThb KPCATMBHOC MBIIUICHUC IIPpU PCIICHUU IIPAKTUYCCKHX 3a4ad Hu3 peanLHoﬁ
KHU3HHU.



basosvie uccnedosamenvckue oeticmeus.

* BIAJCTh HaBBIKAMU y4EOHO-UCCIIEOBATEILCKON U MPOSKTHOU JESITEIbHOCTH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOUCKY METOJIOB PEIICHHSI
MPaKTUYECKUX 3a/1a4y aHAIM3a JaHHBIX U MATUHHOTO OOYYCHHS;

*  crmocoOCTBOBAaTh (POPMHUPOBAHUIO HAYYHOTO THIIA MBIIUICHUS, BIaICHUE TEPMUHOIOTUEH
B 00J1aCTH HAyKH O JAHHBIX M MAITMHHOTO 00yUYeHUsI, KJIFOYEBBIMU TIOHATUSIMHA U
METOIaMU;

®  BBUIIBJIATH IIPUYMHHO-CIICACTBCHHBIC CBA3H IIPU aHAIM3C OOJIBIINX JaHHBbIX, BbIIBUI'aTh U
IMPOBEPATH TUIIOTC3EI,

¢ AHAJIM3HUPOBATH IIOJYYCHHBIC B XOJI€ PCIICHHUS IPAKTUYCCKHUX 3aJ1a4 aHaJIn3a JaHHBIX
PE3YIBTATEI, KPUTHYCCKHU OLCHUBATH UX JOCTOBEPHOCTD, (bOpMHpOBaTI) IMIPOTHO3 Ha
OCHOBC aHAJIM3a INOJTYUYCHHBIX JaHHBIX;

® HHTErpUPOBATH 3HAHMA U3 Pa3HBIX IIPECAMCTHBIX 06J'IaCTeI71;

*  BBIIIBUTATh HOBBIC UJICH, MPE/JIAraTh OPUTHHAIBHBIC TOIXO0/IbI U PEIICHHUS.
Paboma ¢ ungopmayueti:

*  BJAJETh HAaBBIKAMH MOJYYCHUS HHPOPMALIUU U3 OTKPHITHIX UCTOYHUKOB,
CaMOCTOSITENILHO OCYIIECTBISTh OUCK, aHATIM3, CHCTEMATH3aIUIO M HHTEPIIPETAIIHIO
nH(pOpMAIIHH;

*  OILIGHWBATh JJOCTOBEPHOCTH MOIYUYCHHON HH(OpMAIH, €€ COOTBETCTBHE IPABOBBIM H
MOpaJIbHO-3TUYECKUM HOpMaM;

® HCII0JIb30BATh CPpCACTBA I/IH(bOpMaHI/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B
PEIICHUNY KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHu3allMOHHBIX 3aJia4q € CO6JHOI[CHI/ICM
TpeOOBaHUI TEXHUKH O€3011aCHOCTH, TUTHEHBI, pecypcocOepexeHus1, IPaBoOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

¢ BJAJCTh paBUIAMHU HHCI)OpMaHHOHHOﬁ 0C30IMaCHOCTH JIMYHOCTH.

KomMyHuUKaTHBHBIe YyHHBepcaJlbHble Y4eOHbIe qelicTBHSA

Obwenue:
*  OCYHIICCTBIIATH KOMMYHHKAITHH npu  paboTe HaJ  KOJUICKTHBHBIMHU
MIPOCKTAMH;

® YMCTh apryMEHTHPOBAHHO BECTH JHAJIOT,

® pa3BépHyT0 " JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pCHUA.

Coemecmuasn 0eamenbHoCmb.

® YMETh CpaBHHMBATh KOMAaHIHYIO U MHIUBUAYAIbHYIO pa60Ty Haa MPOCKTaMu, HAXOJAUTb
MpEeMyIIE€CTBa U HEJOCTATKU;

® pa3pa6aTBIBaTB KPpUTCPpUHU OLCHKHU IMPOCKTA W OLCHHUBATHL KAa4YCCTBO CBOCTO BKJIada H
KaXXJI0ro yuaCTHHuKa KOMaH/Ibl B 06]].[1/1171 pe3yibTaT,

®* YyMeTh OILICHMBATh HOBHU3HY, OPUTMHAJIBHOCTh M MPAKTUYECKYID 3HAYUMOCTh IIPHU
pPacCMOTPEHUU UJEN JJIs1 HOBBIX ITPOEKTOB;

¢ TPOSBJIATH HABBIKW KPEATUBHOI'O MBILIJICHUS, OBITE HWHHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS



CLZMOOpZCZHMS‘aI/;u}l.'

®  CaMOCTOSITEJIBHO BBIABJISTH npoOJIeMbl,  CTaBHUTH u
dbopMyITUpOBaTh MPAKTUYECKHE 33]Ia4H B 00JIACTH aHATN3a JaHHBIX;

®* COCTaBIIAITh U CBOEBPEMEHHO KOPPEKTHPOBATH IUIAH pELIECHUS MPOOJIeMbl C Yy4ETOM
UMEIOLIUXCS PECYPCOB;

*  pacmupsATh paMKH Y9eOHOTO Kypca Ha OCHOBE JIMYHBIX MPEIMOYTECHUMH;

* yMeTh apryMEHTHPOBATh CIEIAaHHBIA BBHIOOpP, OpaTh OTBETCTBEHHOCTH 3a IpEjIaraeMoe
pelLIeHHE;

*  OUEHUBATh NPUOOPETEHHBIH OIBIT;

*  CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH H3pYIUIMH B pPa3HBIX
00JIacTAX 3HAHUIA.

CamokoHmponb:
* BHOCHUTh KOPPEKTHBBI B JESITeIbHOCTh TIPU  BO3HUKHOBCHHU
HEO0XOIMMOCTH;

® OLICHMBATh PE3YJbTATHl HA COOTBETCTBUE IIOCTABICHHBIM LIETISAM;
*  UCTOJB30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PEIICHUS;

® OICHMBATh PUCKU M CBOCBPECMCHHO KOPPCKTHUPOBAThH HCATCIBHOCTh IJI1 CHMXXCHHUA
BO3MOJXHBIX PHCKOB;,

®  YYUTHIBaTh aPTyYMEHTHI IPYTUX IPHU AHAINU3E PE3YyJIbTAaTOB ACSITEIBHOCTH.

Ipunsamus cebs u Opyaux:

* [PUHUMATh MOTHUBBI U apryMEHTbl  JPYIMX IIpU  aHaJIU3e pe3yiabTaToOB
NEeATEIbHOCTH;

® pa3BUBATH CIIOCOOHOCTH ITOHUMATh MUD C NMO3UIUHU APYTOoro 4CJIOBCKaA.

I[TPEAMETHBIE PE3YJIbTATDI

*  BIAJCHHME MPEACTABICHUAMU O POIM HH(OpMALUU U CBSI3aHHBIX C HEH MPOIECCOB B
npupoac, TCXHUKE U 06HI€CTBG; IIOHATUAMHU ((I/IH(l)OpMaHI/ISI)),

«UH(}OPMAITIOHHBIN porecey, «CUCTEMa»,  «KOMIIOHEHTBHI CUCTEMBI»,

«CUCTEMHBIN apPerT», «uHGOPMAIIMOHHAs ~ CHUCTEMay, «cucTema
YHOPpaBJICHUAY, KTAHHBIC), «aHAJIU3 JaHHBIX», «BU3YyaJIU3alluAd JaHHBIX),

*  HalIHUuMe IIPEJCTaBICHUN 0 crocobax cOopa JaHHBIX, B
TOM  YHUCJIE HUPPOBBIMU YCTPOHCTBAMH 0€3 ydacTusl 4eJIOBEKa;

b IIOHUMAaHUE OCHOBHBIX IMPUHOHUIIOB JUCKpCTU3alnn Pa3INYHBIX BUJIOB
uHbOpMalUY; YMEHHE OIpeNnesaTh MH(POPMAIMOHHBIH 00bEM TEKCTOBBIX,

rpaduuecKux v 3ByKOBBIX JIAHHBIX MPH 3aJaHHBIX IMapamMeTpax IUCKPETU3allnY;

* yMEHHE MNPHUMEHATh OHONIMOTEKM M MOAYIH sI3blKa IporpamMmupoBaHus Python s
pelieHust NpUKIaAHbIX 3a]a4 aHaJIM3a IaHHbIX;

* yYMEHME BBIACHATH CBSI3M MEXIYy KOMIIOHEHTaMH CHUCTEM, ONPEIENTh JTHHAMHUYECKHE
OTHOILLIEHUS BHYTPU CHCTEM, MHTEPIPETUPOBATh  pE3yibTaThl, TMOJy4yaeMble B XOJe
MOJIETTMPOBAHUS PeabHBIX 0OBEKTOB MJIH MPOLIECCOB;

*  yMEHHE YMTaThb U IIOHMMATb Pa3Hble TUIIbl HAMIAAHOTO OTOOPAXXKEHUs JAaHHBIX (rpaduKH,
TUCTOTPaMMBI, AIIHUK C YCaMU U TIp.);



*  YMEHHE HCIIOJb30BaTh JIEKTPOHHBIE TAaOIMIBI s aHAIM3A, MPEACTaBICHHUS, 00pabOTKH
JaHHBIX (BKIFOYAs BBIYHCICHHUE CYMMBI, CpEIHEro apu(pMeTHdecKkoro, HauOOJbIIEro U
HAaMMEHBUIETO 3HAYCHUH, pPelICHHE ypaBHEHUH, (PUIbTpAIK, CYMMHPOBAHUS) U BU3YyaU3aI[HH
pe3yIbTaTOB aHAIN3A,

* yMEHHME WCIIONb30BaTh TaOMWYHbIE (PESAIHMOHHBIE) O0a3bl JAaHHBIX, B YaCTHOCTH,
COCTaBIIATh 3alpochl K 0a3aM JaHHBIX (B TOM YHCJIE 3alpPOCHl C BBIYUCISIEMBIMU IOJISIMH),
BBINOJIHATE COPTUPOBKY M IOMCK 3amuceil B 0a3e NaHHBIX; HANOJHATH pa3paboTaHHyO 0a3y
JaHHBIX;

*  YMEHHE UCIOJb30BATH KOMIIBIOTEPHO-MATEMATUYECKHE MOJIENU IJIsl aHa/n3a 00BEKTOB U
nporeccoB:  (OpMyaUpOBaTh 1€  MOJICIMPOBAHUS, BBIIOJIHATH aHAIU3  PE3yJIbTATOB,
MOJYYCHHBIX B XOJ€ MOJCIHPOBAHUS; OIICHUBATh aJICKBATHOCTh MOJICIIA MOJIEIUPYEMOMY
00BEKTY HJIH MPOLECCY; MPEACTABIATh PE3YJIbTAThl MOJICITUPOBAHHS B HATJISITHOM BHJIC,

*  yMmeHHe paboTaTh ¢ OOJBIIMM KOJMYECTBOM JAHHBIX; BBHIMOJIHATH aJrOPUTMBI 00pabOTKU
JAHHBIX; MCIIOJB30BaTh IPOCTBIE METOAbl OICHKH IapaMeTpOB MOJENEH; IpenCcTaBlsiATh
pe3yabTaThl MOJICIMPOBAHUS B HArVIAHOM BHJE; IOJB30BAThCA PA3TUYHBIMU  (OpMaMH
NPEJCTaBICHUS YHUCIOBBIX JaHHBIX (TaOmuIaMu, AuarpamMmamu, rpadukaMu); TPUHUMATH
B3BCIIICHHBIC PEIICHHS HA OCHOBE aHaJIN3a JIaHHbBIX;

* [OHMMaHHE BO3MOXXKHOCTEH M OTpaHMYCHUI TEXHOJIOTHH aHaIM3a JAHHBIX B Pa3IM4YHBIX
00JIacTSX; HAIMYKME MPEJCTaBICHUN 00 UCIOIb30BaHUU MH()OPMAIIMOHHBIX TEXHOJIOTUH aHaIHM3a
0a3 TaHHBIX U MPUHATUS PEHICHUH B a3 IMYHBIX TPOPECCHOHATIBHBIX chepax.

Conep:xanue Kypca BHEYPOYHOH JesiTe/ibHOCTH «I[IpakTHyeckasi uHGopMaTUKa»
®opMa npoBeeHNs 3aHATHI

[Ipenycmorpena rpynmoBas ¢dopMa 3aHATHI B Kiacce ¢ yuyuTeneM. OfHaKo Haludue
oOydJaromux H METOIWYECKMX MAaTepHaJoB Ha IuiarGopme IMO3BOSIET MPH HEOOXOJIUMOCTH
OpPraHHU30BaTh U AUCTAHIIMOHHYIO (DOPMY MPOBEACHUSI 3aHITHIA.

Temarnueckoe MmiIaHUPOBAaHKE KAXKIOTO Kjlacca COCTOUT U3 2 Moayieil o 1-3 pasnena, B KaKJI0M U3
KOTOPBIX OT 5 110 15 3aHATHil. 3aHATHS NpeayCcMaTPUBAIOT KaK MHAUBUYAIbHYIO, TAK U TPYIIIOBYIO
(hopmbI pabOTHI MIKOJIBHUKOB.

B kypce Hambonee pacmpocTpaHeHbl cieayronme ¢GopMbl paboThl: 00CYXIEHUS, IHUCKYCCHH,
penieHus: KeMcoB, MPaKTUKYMBI.

dopmMamMH  TEKYIIETO0 KOHTPOJIE MOTYT OBbITh: YCTHBIH OTBET, WpakTHueckas paboTa,
KOMOMHHMpOBaHHAas padoTa, TECT, TOKJIaJA, JOMalllHee 3a/JaHue, KOHCIIEKT, pelleHne 3a1a4, uppoBoe
JIOMaIlIHEE 3a/1aHHE, TPOEKT

Metoabl u popMbI KOHTPOJS: Y CcTHBIN 0TBeT, KomOuHupoBanHkbIi oTBeT, Tect, CamocTosTenbHas
paborta, [Ipaktuueckas padora, 3amura npoekra, IToropsiii KOHTPOIIb, PyOexHbIi KOHTPOIb.

10 KJIACC (34 yaca)

1. Monyns «O6paboTka U MHTEIUIEKTYaTbHbIN aHAIU3 JaHHbIX» (17 4acoB)
2. Monyns «O6paboTka CMMBOJIBEHOM HH(GOPMAIIMU U YUCIIeHHBIE MeToIb» (17 YacoB)

11 KJIACC (33 4yaca)



1. Monaynb «MoaenupoBanue U ontTuMusanus» (17 yacon)
2. Monynb «cKycCTBEHHBIH HHTEIUIEKT U MAIIMHHOE 00ydeHue» (16 yaco)

Kypc BHeypouHoii nesitenbHOcTH «lIpakTideckas nHGOpMaTHKa OTpaXaeT U pacIiupsieT
COoJIep KaHUe YEThIPEX TEMAaTUUECKUX Pa3/ieloB MH(POPMATHUKU Ha YPOBHE CPEIHEr0 00ILero
o0Opa3oBaHMs:

1. uudposas rpaMOTHOCTD;

2. TEOpPETHYECKUE OCHOBBI HHPOPMATHKH;
3. aJropuTMbI M IPOrPAMMHPOBAHUE;

4.  wH(DOpPMAIIMOHHBIC TEXHOJIOTHUH.

Y4uuTeiBasg OrpaHUYEHHOE KOJIMYECTBO YacOB MH(OPMATHKH B OCHOBHOW 00pa3zoBaTeIbHOMN
IIporpaMme cTapuei LIKOJIBI, BHEypouHblii Kypc «lIpakTnueckas uHGpopMaTHKa»
ABIISICTCA  NMPAKTUKO-OPUEHTUPOBAHHBIM. Pacmmpenue conepxaHus Kypca HH(DOpPMaTHKU
IIPOUCXOJUT B HAINPABICHUH IIPAKTUYECKON JAEATEIbHOCTH U OCBOCHMS JONOJIHHUTEIBHBIX
MHCTPYMEHTOB JUISl aHAIN3a JaHHBIX, MOJEIUPOBAHUSA U ONITUMU3ALIAH.

10 knace

Conep:xanue moayJisi «O0padoTKa U HHTEJVIEKTYAJIbHBIH aHAJIM3 JaHHBIX» (17 YacoB)

B comepxanuu ydeOGHOTO MOAYJIS «O06paboTka U HMHTEJUIEKTYyaJIbHBIN
aHaJN3 JTaHHBIX» BBIACISIOTCS JIBA TEMAaTHUECKUX pa3/iea.

Paznen 1. «O6paboTka MaccCMBOB JaHHBIX B 3JeKTPOHHBIX Tabnumax (3T)» oxBarbiBaer
BOIIPOCHI, CBSI3aHHBIC  C JIOTUYECKUMH, MATEMATHUYCCKUMHA U CTATUCTHYCCKHUMHU
¢bynkuusamu B OT; nucnonp3oBanue DT is pereHns NpuKIaIHbIX 3a/1a4 Ha 00paboTKy O0IbIIIX
MaCCHBOB JIaHHBIX.

Paznen 2. «MHTEIUICKTYyaJIbHBI aHAIW3 JAHHBIX» 3HAKOMHUT C TEXHOJOTHSAMH cOopa u
00paboTku 0ONBIIUX OOBEMOB TAHHBIX, KOTOPHIE MOTYT OBITh WCIIOJNB30BAaHBI IS YIy4IICHUS
Pa3MMYHBIX MPOIECCOB, MPHHATUS ONTHMAIBHBIX PEIICHHA, TIOCTPOCHUS MPOTHO30B HAa OCHOBE
aHaln3a JaHHBIX.

Pa3nen 1. «O0pa6oTka MacCHBOB IaHHBIX B 3JIEKTPOHHBIX Ta0auIax», 9 yacos

[TporpamMHOe obecrieueHne KOMIbIOTEPOB. Buasl mporpaMMHOro oOecrneyeHus M HX
HazHaueHue. [IponpuerapHoe u cBOOOmHOE TmporpamMmHOe obOecredenue. [IporpammuOe
obecrieyenue ans pabotel ¢ OT. YcranoBka cBoboaHoro oducHoro mnakera LibreOffice c
ounmansHoro caiita. Pemaktop anexktponHbix Tabmuy LibreOffice Calc. Macrtep ¢yHkuii.
Jlornuyeckue, MaTemMaTWyeckue M craTucTuyeckue ¢yHkuuu. Vcrmonb3oBaHue aOCONIOTHBIX U
OTHOCHUTENIbHBIX CChUIOK. Jlnama3on 3Havyenuil. J{namazon ycpemHenus. OOpaboTka OonbIINX
MacCHBOB JAaHHBIX C TOMOLIbIO (YHKLUUN OINpENesIeHUs] CPEJAHEro 3HaueHUus, CyMMHMpOBAHUS,
nmoJIcuéTa KOJIMYECTBA 3HAYCHUN B CIIydae OTCYTCTBUS JIOTIOJIHUTEILHOTO KPUTEPHS, @ TAaKXKe TIPU
HIMYMHU OJTHOTO WJIM HECKOJIbKMX KpUTEpueB. BbluncieHne MakCUMajabHOTO M MUHHUMAJIbHOTO
3HaYeHWH W3 JWana3oHa Tpd  OTCYTCTBHHM  JIONOJHUTEIBHBIX KPUTEPHEB, a TaKkKe
YIOBJIETBOPSIIOIIMX OJHOMY MJIM HECKOJIBKMM KPHUTEpPUSIM U3 OJHOTO MJIM HECKOJIBKHX
JIMara3oHOB.

[TousiTue MaccuBa naHHbIX B OT. OgHOMEpHBIE U IByMEpHbIE MAaCCUBBI. THIIBI JJAHHBIX
MaccuBa. Pe3ynbrat paboTsl (hOpMyITbl MacCHBa. Y HUBEPCAIBHBIN CIIOCOO COPTUPOBKU C
MOMOIIBIO (DYHKIIMHA M UCIIOTIb30BaHUs MaccuBOB. [loaieMeHTHOE Cllo)KeHHEe, BEIYUTAHUE,
YMHOXXEHUE H JICTICHHUE JIEMEHTOB JIByX MaCCHBOB Ha MPUMEPE PEIICHHS MPUKIIAIHBIX 3a/1a4.
CpaBHUTENBHBIN aHAJIN3 METO/I0B PEIICHUS 33/1a4 C TIOMOIIBIO OOBIYHBIX (POPMYIT 17151 paboTHI €
JMana30HoM SYeeK U ¢ IOMOIIbIO (OPMYJT MAaCCUBOB JaHHBIX. D (HEKTUBHOCTh PELICHUS



MIPUKJIAIHBIX 3a/1a4 C TOMOIIBIO OPMYJT MAaCCUBOB JaHHBIX.

Busyanu3zanmsa aaHHbIX. /[uarpamMma kak rpaduueckoe OTOOpaXeHHE CMbICTIA JaHHBIX.
Be16op Tuna nquarpamMmbl B 3aBUCMMOCTHU OT LI€NTM BU3yalU3allid. DTalbl BU3yall3aluu JTaHHBIX.
Omnpenenenue neiau NOCTpoeHUs auarpammbl. OOpaboTKa AAHHBIX C MOMOIIBIO (YHKIMNA JUIS
JTOCTHDKCHHS 1IeM BH3yanu3anuu JaHHbiIX. [loctpoenme aumarpamm B LibreOffice Calc ¢
nomomiplo  Mactepa. Kmaccubukanus guarpamm B LibreOffice Calc.  CnapxaidHbl.
Hcnonp3oBaHue BH3yanu3aluu i aHaiau3a OonbliuX OO0bEMOB JaHHBIX. HeoOXoaumocTh
NpeIBapUTENIbHON 00pabOTKM OONBIIMX MAaCCHUBOB JaHHBIX. YUTeHue auarpamm. Perienue
MPUKJIAIHBIX 3a]]a4 aHAJIU3a JaHHBIX C UCIIOJIb30BAHUEM BU3YyaIH3aI[Uu.

O0OpadoTka nannbix B ¢aiinax CSV. NUudopmanus u nanasle. UHAMBUIYaTbHBIN MPOEKT,
MOJIETIUPOBaHUE HJKCIepuMeHTa. Pa3paboTka HCXOAHBIX JAHHBIX A MOJEIH HCCIEAYEMOTro
nporecca win siBieHus. ['eneparopsl ciyuaiinbix ywcen B LibreOffice  Calc.  Tlomyuenus
LUeNbIX CIy4YalHBIX YHCeN B ONpeAeiEHHOM Auana3oHe. MojenupoBaHue HaOOpPOB JaHHBIX,
KOTOpBIE SIBJISIIOTCA JpOOHBIMH yHciaamu B auanazone ot 0 mo 1. MopenupoBanue
pEe3yNbTAaTOB /JIs pElIeHUs MPUKIAIHBIX 3a/1ad aHanu3a JaHHbIX. OTKpeIThie AaHHble. [louck
uHpopmanuu. VICTOYHUKH M TPUMEPBI OTKPBITHIX NaHHBIX. Dopmar OTKpHITHIX naHHBIX CSV.
Nudopmannonnsie nporeccbl. CKOPOCTh MepeAayu JaHHBIX MO KaHaldy CBS3H. XpaHEHHE
uHpopmarmu, 00péM mamsaTH. O0padoTka uHpopManmu. [IpencraBienue naHHBIX B ¢dopmare
CSV. Coxpanenne nanabpix OT B ¢dopmare CSV. Bugsl paznenureneit 3nadeHuii. CriocoObl
oTkpbITHs (aiinoB ¢dopmata CSV. JlocTomHCTBa M HemOCTaTku (DaidioB, MPEACTABICHHBIX B
dopmate CSV.

Koppeasiumonnsiii anaamu3. Koppensuus kak wMepa B3auMOJICHCTBUS JBYX U Oolee
npouieccoB.  HopmanuzoBannbie nannbie. Koadduiment koppensiuu. 3HavYeHUS
kodhduLeHTa KOPPENSUU TMPU Pa3TUYHON CTENEHH 3aBUCHUMOCTH HCCIEIYyEeMBIX aHHBIX.
Ixana Yennoka. McrionszoBanune craructudeckoit pyakiun KOPPEJI B anekTpoHHBIX Tabnmmax
JUIS  BbIUMCIEHHS Kod(d(uUIMeHTa KOppensiuu MpH aHalu3e MAaHHbIX. ['paduk paccesHus.
Onpenenenne mMpssMOi W 0OpaTHOW 3aBHCUMOCTEH 10 3HaUeHHIO Kod(hduimeHTa
koppensiiun. KauecTBeHHbIN aHanu3 ko3 duiimeHTa Koppensuy 1o IKaJe Yennoxa.
Hcnonb30BaHne KOppeIsIIMOHHON MaTpUILIBI 711 aHANIN3a JaHHbBIX.

BoccranoBienue  3aBucumocteil.  CratucTuueckue  MeToabl  00paOOTKM  JIaHHBIX.
BoccTaHnoBnenne aHaJIMTUYECKOW 3aBUCUMOCTH IO OTIEJIbHBIM 3HadeHUs M. VHTepnonsuus u
CriakuBaHue. MeToJ] HaUMEHBUIMX KBaJpaToB. HTepnonsunoHHbIE MHOTOYIEeHbI. JIMHUA
tpenaa. Koadgdunnent nerepmMuHaium.

Ba3bl nannbix B IT. Mcnonb3oBanue DT kak 6a3b1 nanubix. Co3nanue b/l B OT: ctpykrypa
Ta0muiel, 3amucu, uMs bJl. CriocoObl 3amomHeHus] TaHHBIX Yepe3 HEMOCPEICTBEHHOE BHECEHUE
3amucel B CTPOKHU U C MCIIONb30oBaHUEM (QopMbl. PenaktupoBanue nanHbix. OUIbTpalvsl JaHHBIX.
CoptupoBka 3amnuceit. [louck u 3amena ganueix. Oynkius BIIP — mouck snemeHnToB B Tabmuie
WIM Juana3oHe 1o cTpokaM. CBojaHble TaOMMIBI KaKk WHCTPYMEHT aHaiu3a JIaHHBIX.
[IpeumymiecTBa CBOAHBIX Tabmuil mpu padboTe ¢ OOMBITUMU OO0BEMAMH JTaHHBIX. AJTOPUTM
CO3JIaHMsI CBO/IHOM TaOIHIIBI.

Pa3nen 2. « MHTe/UIEKTYAJIBLHBII aHATN3 JAHHBIX», 8 YacoB

Jannble. Hayka o MaHHBIX: OCHOBHBIC TOHATHS W omnpeneneHus. BocrpeboBanHocTs Data
Science. Llens 1 OCHOBHBIE 3Talbl aHaU3a JaHHBIX. [IprMepbl pemaembIx 3a1ad. IHCTpyMEHTHI
daHaJIn3a JaHHBIX. OcHOBHEBIE OMpECaACIICHUA B o0OiacTu HAayKH O JaHHBIX. MamuHounTaeMele U
yenoBeKounTaemble (opmarbl AaHHBIX. Ceipele ganHble. HaOop naHHbIX. MICTOYHMKM JTaHHBIX.
Haubonee wacto BcTpeuaromuecss OIMIMOKM B CBIPHIX JIAaHHBIX M HEKOTOpBIE CIOCOOBI HX
ycTpaneHus. MeToap! 00paboTKH CTPOKOBBIX JaHHBIX B sI3bIKe MporpammupoBanus Python.

[TpoexT Jupyter. OcHoBHOE Ha3HaueHHe mpoekTa Jupyter. Cpena paspabotku Jupyter Notebook
st aHanusa aaHabix. O030p cpenbl Jupyter Notebook. O630p cpeast Jupyter Lab. YcranoBka
Jupyter ¢ momompi0 MeHemKepa nakeToB pip. Co3ganne HoBoro OnokHota. CoxpaHeHHE B



dopmare .ipynb.  OcHOBHBIE KOMIIOHEHTHI OKHa OJOKHOTA. KOIOBBIC M TEKCTOBBIC SUCHKH.
PexxuMbl penaktupoBaHus U BbinosieHus. TekcroBas pazmerka Markdown.

bubamorexka mjas amaamsa aaHHbIX Pandas. buOimorexka it amanmm3a naHabelx Pandas.
VYcranoBka Oubnmoreku Pandas u3 Omokxnora. CTpykTypa naHHBIX Series. ApuQMeTndyeckue
onepanuu ¢ Series. JIocTynm kK OTHENbHBIM 3JIeMEeHTaM U cpe3bl B Series. CTpykTypa Series kak
cioBapp B Python. CmocoObl co3nmanuss 00bekToB Series. JIByMepHBbIC TaOIW4YHBIC ITaHHBIC.
Crpykrypa nanaeix DataFrame. Urenne u 3amuch ¢aiioB ¢popmara .CSV. Komanabl nmpocmoTtpa
MEPBIX WM TOCIEIHUX CTPOK CUUTAHHOTO (aiia.

[Tpumenenne ¢pynkuuid NumPy k snementam DataFrame. [lomyuenue obuieit nndpopmanmu o
IaHHBIX ¢ momomrsio info. Beibopka mo ycnmoBuio B oObekrax DataFrame. ArperumpoBanue B
Pandas, ¢ynkuus agg. OcHoBHble craTucTHueckue ¢yHKuU. CBoJHAs CTaTUCTUYECKas
uHpopmanus ¢ nomouibio pyaxnun describe(). OOpamienue kK HHAEKCaM ¢ momoibio loc u iloc.

Busyanuzanusa nannbix. Pasnuunbie Buabl rpadukoB (THCTOrpamMma, JUHEHHbIE TpaduKy,
rpaduK paccesHUs, KOHTypHbIe Tpaduku u T. A.). OCOOEHHOCTH Pa3HBIX BUIOB TPadUKOB H HX
WCIIONBb30BaHMsl. Busyanusamnus JaHHBIX ¢ momolipio 6ubamoreku Matplotlib. I[Bera u cTwmm,
nerenya Ha rpadukax. OyHKIUH U1 TOCTpOoeHHs rpaduKoB ¢ momotnsio Matplotlib.

Kareropuanbnele U uncnoBbie AaHHble. [louck mpomyieHHbIX 3HaueHud. MeToabl 00padoTku
MPOMYIIEHHBIX 3HaueHWW. uibTpanus [OaHHBIX. MacmrabupoBanue JaHHBIX. Bpibopka
CTPOK/CTOJIOIOB 110 33JAHHBIM KPUTEPHUSIM.

NupuBuayanbHblii npoekt. [IpoBeneHue pa3BelovYHOrO aHalM3a JAaHHBIX C ITOMOIIBIO
oubmmorekn  Pandas.  BbIsiBJICHHE ~ CTAaTUCTHYECKHX  XapaKTepUCTHK.  Mcmoib3oBaHue
Bo3MokHOcTell  Matplotlib  nns  Buzyanuzamum  pesynbtata. OdopmiieHue pe3ynbTaToB
MPOBEAEHHOTO aHAN3a M (POPMYITUPOBKA OCHOBHBIX BHIBOJIOB.

Coaep:xanue Mmoay.st «<O0padoTka CHMBOJIbHOM HH(OpPMALIUM M YUCIEeHHbIEe MeToAbD (17
4acoB)

B conepxxanuu yue6HOro Moays «O0paboTKka CHMBOJILHOM MH(GOPMAITUN U YHCIICHHBIC
METOBI BBIJICIISIOTCS IBa TEMATUHIECKHUX pa3/Ieria.

Paznen 3. «AnroputMbl 0OpabGOTKM CHUMBOJBHON HH(POpPMALUK» BKIIOYaeT B ceOs
paccMOTpeHHEe pa3IMYHBIX MMOAXO0J0B MPH PEHICHWH 3ajad aHaJM3a U TeHEPaluu TEKCTOBBIX U
YHUCIOBBIX  JIaHHBIX,  MO3BOJMT  PACHIMPUTh  IIOHUMaHME  BO3MOXKHOCTEH  sI3bIKa
nporpammupoBanusi Python aiist 06paboTKH CTPOKOBBIX JaHHBIX.

Paznen 4. «YUwuciaeHHble METOJbl» HampaBiIeH Ha MOJy4YeHHE OOy4aroIUMUCS
JOTIOTHUTEIHHOTO TPAKTHYECKOTO ONBITA B O0JIACTH WCIOJIB30BAHUS YUCICHHBIX METOJIOB IPH
pelIeHNH MPUKIIAJHBIX 3a/1a4, @ TAK)KE HABBIKOB ITPOBEICHUS M ONIMCAHUS SKCIIEPUMEHTOB.

Pazgen 3. AnroputMsbl 06paboTKki CHMBOJILHOI HH(popManuu, 12 yacos

AJropuTMbl 00padoTKH CTPOKOBBIX JaHHbIX. OCYIIECTBIIEHNE aHATIN3a CTPOKOBBIX JAHHBIX
U TIPOBEJICHHUE 3aMEHbI TIOBTOPSIOIINXCS CHMBOJIOB.

Hcnonb3oBanue meroa replace. [Torck MakcuManbHOM 1 MUHUMAJIBHOM MOJCTPOKH CHMBOJIOB
B CTPOKE TEKCTOBBIX JaHHBIX. [loMCK MaKCUMalbHOTO KOJMYECTBA YKAa3aHHBIX CUMBOJIOB,
PacroJI0KEHHBIX B IIOCIEI0BATENIBHOCTH APYT 3a ApyroM. Onpenesnenne AIUHbI CaMOi ITTMHHON
MO/ILIETIOYKH CUMBOJIOB BO BCEM Ha0Ope TEKCTOBBIX AaHHBIX. Mcnoap30BaHNE TUHAMUYECKOTO
MI0/IX0/1a B PEILICHUH 3ajja4ya IOUCKa CHMBOJIOB MJIM LIETIOYEK CUMBOJIOB I10 33JaHHOMY YCIJIOBUIO.

Konosas tabnuna ASCII. Mcnonb3oBanue GpyHkuuii char u ord si3pika mporpaMMHpOBaHUS
Python st o6parennst K KOHKpETHOMY CUMBOITY paccMaTprBaeMoro andasura. [Touck
MaKCHMaJIbHOTO U MUHUMAJIBHOTO KOJIMYECTBA UIYILIUX [TOAPS] CHMBOJIOB, TAKUX, B KOTOPBIX
UCKJIFOUEHA yKa3aHHas MOJICTPOKa CUMBOJIOB. OCyIIeCTBICHNE aHaIM3a TEKCTOBBIX JAHHBIX HA
HaJIM4Me UCKOMOM MOJCTPOKHU C UCIOJIb30BaHUEM METO/1a ABYX yKaszaTenel. Ilpumenenune merona
JBYX yKazaTeJsiel JJis MOKMCKa MOJCTPOKHU, KOTOpas OTpaHNYeHa yKa3aHHBIMUA CUMBOJIAMHU.



Hcnonb30BaHue CTPYKTYphl JaHHBIX MHOXECTBO I pabOThI C TEKCTOBBIMU JIaHHBIMH.
CoprupoBka MHOKecTBa. Vcnonap3oBaHre GOpPMYIIbl BKIIOUSCHHH U UCKITIOYEHUH IS IBYX
MHO>KECTB IIPH PEIICHUH 3aJ1a4 MOKCKa MOACTpoKU. HazHaueHue U Hcnonbp3oBaHUe METo1a count
IIpU aHAJIM3€ TEKCTOBBIX JaHHBIX. [[0OCTpOEHUE YaCTOTHOTO CIIOBAPSL.

I'enepanus cj10B 3aJaHHOr0 ajdaBuTa. Pemenne npakTHYECKUX 33124, OCHOBAaHHBIX Ha
reHepaluyu onpeaeaéHHOro Habopa cuMBOJIOB. [ 'eHepalns BceX BO3MOKHBIX CIIOB U3 3aJaHHOTO
Habopa OykB. Mcnonbp3oBanue nepedOpHOro anropuTMa Ajisi peieHus 3aa4u TeHepalu CIoB.
BioxeHHbIE LIUKIIBL.

Hcnonb3zoBanue Gpynkiuu product Mogyss intertools si3pika mporpamMmmupoBanus Python st
TeHEpaLliy BCEX BO3MOXKHBIX COYETAaHMH yKa3aHHBIX CUMBOJIOB IIPU TeHepaluu cjaoB. CpaBHEHHE
JIBYX CIIOCOOOB reHepalliy BCEX BO3MOXKHBIX CJIOB M3 33JJaHHOT0 Habopa OykB. ['eHepaiius cioB,
OCHOBaHHAs Ha JEKCUKOrpapUIeCKOi MepecTaHOBKE OYKB B CIIOBaX 3aJJaHHOM JUINHBI.
Hcnons3zoBanue GpyHkIus permutations Moayss intertools si3pika mporpammupoBanus Python mis
peleHus 3a1a4 renepanuu cioB. [IpakTndyeckoe nucnoap30BaHue MOIYIS intertools mpu pemeHun
3aJ1a4 reHepaluy BO3MOKHBIX CJIOB P HAJUYUU WA OTCYTCTBUU KOHKPETHOTO CUMBOJIA B CIIOBE.

Lenounciaennbie JanHble. CYUTHIBAHUE TaHHBIX U3 TEKCTOBOTO (haiina. DopMupoBaHUE MaccuBa
uenbix yncen. O6paboTka 31eMEeHTOB MaccuBa. BriOopka 3J1eMEHTOB MacCUBa B COOTBETCTBHH C
3aJJaHHBIM yCIIOBHEM. VICIIONIb30BaHME CIIOKHBIX YCIOBHUH IS OTIPEICICHUS KPATHOCTH 3JIEMEHTOB
MaccuBa yKa3zaHHBIM 3HaueHUsM. OnpeaeneHne MaKCUMaIbHOTO 1 MUHUMAJIBHOTO Cpelin
0TOOpaHHBIX YMCET.

YucioBble aBTOMATHI. AHAJIN3 YHCIOBBIX alrOPUTMOB. Mcnons3oBanue ¢pyHkuwuii bin, int
JUISL TIPEACTABJICHHUS YHCEI B CHCTEMaX CUMCIICHUS C Pa3HBIM OCHOBaHMeM. Vcronb30Banue s3bIKa
nporpammupoBanus Python s penienns 3amad Ha 00pabOTKy HATYPaIbHBIX YUCEI YHCITOBBIMH
aBTOMaTaMHU.

Peryssipabie BbIpa:keHUsi. 3HAKOMCTBO € PEryJIsipPHBIMU BbIpakeHUsIMU. Mcropus
BO3HUKHOBEHUs. OOIIMEe MPUHIMITEI UCIIOJIB30BAHUS PETYISPHBIX BHIPAKCHUH.

PerynspHoe BelpakeHHEe Kak I11a0JIOH /JIsl IOUCKA MOJICTPOK B TEKCTE M0 3a/IaHHOMY YCJIOBHIO.
Hcnonb3oBanue Moayiis re si3bika nporpammupoBanus Python. OcHoBbl cunTakcuca. [11a6onsl,
COOTBETCTBYIOIIME OJHOMY CUMBOJLY. YKa3aHUE KOJIMYeCTBa NOBTOpeHuN. IIpumepsl
WCIIOJIb30BaHUs PETYIISPHBIX BBIPAKCHUM.

Moaudukanus TeKCTOBBIX JaHHBIX ¢ Hcnosnb3oBaHeM PB. Ouunctka nansasix. Paznenenue
JAHHBIX Ha OT/eNIbHBIE CTONOIBL. [Touck 1 3aMeHa ¢ momoiisio PB. Mcnons3oBanue ¢ynkiumii search,
fullmatch momysns re si3pika mporpamMupoBanus Python. PerieHne npaktiueckux 3a1au aHaImu3a
TEKCTOBBIX JaHHBIX.

Hcnonp30BaHnE PEryssIpHBIX BRIPAKEHU ISl TOMCKA U 3aMEHBI JaHHBIX C TIOMOILBIO CPEZCTB
oducnoro nakera LibreOffice.

Hudgposanne. Kpunrorpadus. Kpunroananus. Kpunroanamutuk. Hlugp. Kmrou.
udposanue u aemudposanue. udps noncranosku. ludp Lezaps, cxema mudposanus.
Hcnonb30BaHre BO3MOXKHOCTEH A3bIKa porpaMMupoBanus Python s pemenue npocTeix 3aaau
mmdpoBanus HHGOPMAIUH.

Pa3nea 4. YnciaeHnble MEeTOAbI, 5 YacoB

IIpakTukym no pemenunio ypasHenuid B IT. [lorpemHoCTs pe3ynpraTta BEIYUCICHU.
M cTOYHMKH TOTPENIHOCTEN ITPU KOMITBIOTEPHBIX BBIYMCIICHHAX. BBIUMCINTENBHO YCTOWYNBBIE
METO/BbI pelieHus 3a1a4. MeTorKa peleHns ypaBHeHUI ¢ UCTI0Ib30BaHUEM TaOIMYHOTO
npoueccopa. Pemenue auHeiHbIX ypaBHeHui. Metoa npubnmxenuii. [Tondop mapamerpa.

Pemenne ¢punancoBsbix 3aaa4 B IT. CtpykTyprupoBanue HHGpOpMaui pUHAHCOBOTO XapakTepa
0 IIEeHaX ¥ aCCOPTUMEHTE MPH BbIOOpE TOBAPOB U yciyr. DruHaHCOBasi TpaMOTHOCTbD: PacXopbl,



JIOXOJIbI, CEMEHHBIN OIOJDKET, TIATSKHU U pacyEéThl. Pemenre 3a1ay Ha yrpaBiieHUE pacXoJaMHu.
CpaBHeHHUE BapUaHTOB PACXOOB U J0X00B. JINUHEIN 1 ceMeitHbIii OromkeT. PacuéT u yruiara
HaJIOIOB.

HccaenoBanue rpapukos ¢pyHKuMI B OJAPHBIX KOOPAUHATaX. Vcrionb30BaHKe MOISAPHBIX
KOOPJAMHAT IPH MOCTPOEHUH I'papuKOB PYHKIHUI B 3IEKTPOHHBIX Tabaunax. OCHOBHbIE
BO3MOKHOCTH oopmiieHHs rpaduKoB GyHKIUHN B MOIAPHBIX KoopanHaTax. @opmar ocu. dopmat
OCHOBHOH ceTku. MccnenoBanue usmeHenus rpaduka (yHKIMK B 3aBUCMMOCTH OT KOJIMYECTBA
BbIOpaHHBIX 3HaueHMi. MccnenoBanue noBeaeHus rpaduka B 3aBUCHMOCTH OT 3HAYEHU I
ko3puurenToB. CocraBiieHue 0TUETA O MPOBEAEHHBIX UCCIEIOBAHUSAX.

IIpakTHKYM 110 BBIYMCJICHUIO JVIMHbI KPUBOH. JlUCKpeTu3anys Kak METOJ ONpPEAeICHUS
mnHbl KpuBo#. Ilar nuckperusanuu. Mcnonb3oBanue teopems! [Indaropa uist BeraucieHus
npUOIMKEHHBIX 3HaUCHUH (hparMeHTOB IIHHBI KpuBOii. CriocoObl yMEHBIICHUS IOTPEIIHOCTH
BbIUKCICHUN. VccnenoBanue BIMAHNA 11ara JUCKpEeTU3allii Ha KOHEUHBIN pe3yabTat. [IpoBepka
peleHust MyTéM HalMCaHHsI IPOrpaMMBbI Ha SI3bIKE MporpammupoBanus Python.

CpaBHUTENBHBIN aHAIN3 [TOJIYYEHHBIX PE3YJIbTATOB.

IIpakTuKyM 10 BbIYHCIEHUIO IUIomAaAeil puryp. [IpudamxEHHOe BbIYMCIEHUE TIOIAIN
¢urypsl. Mcnonp30Banue MeToa JUCKPETH3AMH Il BEIYUCICHHS TUIOMAAeH Guryp.
Vcnonb30BaHue METOJIOB MPSIMOYTOJIBHUKOB U Tpanelni sl BBIYUCIEHUS IIoaan (pUrypsl
CpeACcTBaMU TaOJIMYHOT'O NIPOLIECCOPA.

11 knace

Copnepxxanue moayJisi «MogeaupoBaHue U ONITUMH3ALU

B conepxanun yae6Horo moayis «MojenupoBanue 1 onTuMu3anus» (17 4acoB) BBIAESAIOTCS
JIBa TEMAaTUYECKUX pa3Jela.

Paznen 1. «MojgenupoBaHue» — H3ydeHHE BO3MOXKHOCTeH makera Scilab pans 3apau
MOJEIIMpOBaHusA. B mpouecce u3ydeHMs pasfena YYEHUKHM I0JIydaT BO3MOXKHOCTb HAyYUThCS
MIOCTPOCHMIO KaK JIByMEpHBIX, TaK U TPEXMEPHBIX IpapUKOB, HCIIOJIB30BaTh CpeLy AJIs PELICHUs
YPaBHEHUH U MOZEIMPOBAHUS IIPOLIECCOB PA3JIMYHON IPUPOJIBI.

Pasznen 2. «Pemenue 3a1a4 ONTUMHU3ALMK» HAIIPaBJIEH HA MOHMMAaHUE LENM ONTUMU3ALNH, a
TaKKe MOJYyYEHHUs OIbITa B PEIIECHNUHN ITPAKTUKO- OPUEHTUPOBAHHBIX 3aa4.

Paznen 1. «MoaeaupoBanue», 9 yacos

Cpena Scilab ITaker Scilab. Ha3znauenue u ycranoBka. CucteMHbIe TpeOOBaHHS K KOMITBIOTEPY U
OTEepaLlMOHHON cucTeMe. BHenHuii Buj 0KkHa porpaMMbl. 30HBI TPOCMOTPA U PEAAKTUPOBAHUS.
OcHOBHBIE KOMaHIbI II1aBHOTO MeHIo Scilab.

Onepanyu u pynkuuu. Pabora ¢ ¢aitnamu. OcHoBbI paboThl B cpene Scilab.

Cpena Scilab: mocrpoenue rpaguxos. [TocTpoeHre 1ByMepHBIX TpadUKOB B I€KapTOBOIl
cucreme koopauHat. @ynkuus plot. [Tocrpoenue rpapukon

HECKOJIbKUX (PYHKIIUH B OJTHON CHCTEME KOOpAWHAT. BO3MOXHOCTH MOCTPOSHHSI HECKOIBKUX
rpaduKoB B 01HOM rpadudeckom okHe. Opopmienue rpadukos.

[TocTpoerne AByMEpHBIX TpaUKOB B MOISIPHON CHCTEME KOOPAMHAT.

IocTpoenue TpéxmepHbIx rpadukos B cpeae Scilab. [Toctpoenne TpéxmepHbIX rpaduKoB.
OcHOBHBIE BO3MOKHOCTH 0OpMIIEHHS TPEXMEPHBIX TPapUKOB.

Hcnonb3oBanue Gpynkuuii genfac3dd u eval3dp. @ynkuun meshgrid, surf u mesh. Ilpumenenne
bynkwmii plot3d2 u plot3d3 mis moctpoenus TpéxmepHbIX rpadukoB B cpeae Scilab.
Hcnonb3oBanue Apyrux QyHKIuUi.

Cpena Scilab: pemenune ypaBuenuii. Bosmoxxaoctu cpeapt Scilab ais perrenus ypaBHeHuid.
Omnpenenenue NoJIMHOMA € TOMOILIbIO GyHKIUH poly. Pemenune anredpandeckux ypaBHEeHUi ¢
nomouipio GyHKIMY roots. ['paduueckuii cnocod pemieHus 3anad.

MoaeaupoBanue B cpene Xcos nakera Scilab. ['paduueckas unTepakTiuBHas cpeaa s



MOJIETTUPOBAHUS CUCTEM U IIPOLIECCOB HAa OCHOBE OJI0K-cXeM Xcos. TeXHOIO0rusl MOAECTUPOBaHNUS B
cpene Xcos makera Scilab. CocraB oubnmoreku Xcos. Cxema pa3paboTKu MOjIesIei B cpefie XCos.
UccnenoBanue mozaenu aemmdparopa.

MopenupoBanue puznyeckux mojeseii. ['padpuueckoe MmomenupoBanue B cpesie Xcos.
MonenupoBaHue SKCIIEpUMEHTA 110 MOJTYYSHHUIO BBIXOIHOTO CUTHAJIA 3a/IaHHOTO BHU/IA.
[TocTpoenne pu3nIecKoi MOAETH 10 3aJaHHOMY AITOPUTMY.

HccnenoBanue momydeHHON Gpru3nyeckon MoIeIu.

MO)ICJII/IPOBaHI/Ie CUCTEM YIIPpABJICHUS. MOI[GJII/IpOBaHI/Ie CHUCTCM YIIPABJICHHA B

cpene rpaduueckoro Mojaenupoanus Xcos. MccnenoBanue Moieseil CUCTEM YIPaBICHHUS.

MopaeaunpoBanue nonyJasiuii. Mojens «HEpHbIi ssmuk». CUCTEMBI ¢ TPSIMON U 00paTHOM
CBsI3bI0. Moienb nomyssiiuu 0e3 orpannueHuil. MccnenoBanue CTaHIapTHOTO PEIICHHS B CPEJie
Scilab. Moguenp nonyssiuu ¢ orpanndeHusMu. Mozerns @epxrosbera. MccnenoBanue cTaHIapTHOTO
pemenus B cpene Scilab.

Hccnenosanue pemennii 3aa4 o nonyisuuu B cpeae Scilab.

Co31anue rpagpuyeckux npuiio:keHuii B cpeae Scilab. OcHoBHBIE KOMITOHEHTHI BU3YAIILHOTO
npuioxerus cpenst Scilab. I'paduyeckoe okno. KomanaHas kHomnka. [Tepexiodarens, (iaaxox.
[MocTpoenue npocThix rpaduyeckux Mojeneii B cpene Scilab.

Pa3nen 2. «Pemenne 3a1a4 oNTHMH3AIUKY, 8 4aCOB

Pemrenne 3aga4 onTHMH3AIUM € IOMOIIBIO 3JIEKTPOHHBIX Taduuu. Vcnonb3oBaHue
Bo3mokHocTer DT LibreOffice Calc st pemenust 3a1a4 ONTUMU3AIIH TTPUA UCCIIETOBAaHUA
JTMHEWHBIX (QYHKIUI 0HOM epeMeHHOH. OnpeneneHne MakCuMyMa, MUHIMYMa U IPYTHX eNEBBIX
3Ha4eHu QpyHKUuUH ¢ noMolkio PemmaTens. Penienne npakTMKO-OpMEHTUPOBAHHBIX 3a/1a4,
TpeOYIOLMX ONTUMU3ALIH.

Pemenne 3axa4 onTumMu3anun GUHAHCOBBIX poneccoB. CucreMaTu3anus, INIAHUPOBAHUE,
YUET JINYHBIX U CEMENHBIX pacxo10B. CpaBHEHNE BApPUAHTOB PACXOJI0B M UX ONTUMHU3ALIUA.
Hcnons3oBanue DT as aHanu3a pUHAHCOBBIX MOKa3aJIel C IENbI0 UX onTUMU3aluu. Pemenue
MPaKTUYECKHX 3aJ]ad Ha ONTUMHU3ALIMIO PACX0/I0B.

Pemenue 3a1a4y onTumu3sanuu B cpeae Scilab. Bo3moxxnocTr nouncka gokaisHOT0O
MUHUMYyMa (DYHKLIMU OJTHOM nepemMeHHOH B cpene Scilab.

Hcnonb3oBanue GyHKIUM optim JUIs pelieHns 3afa4d onTuMu3anuu. [Touck JokanbHOro
MHHUMYMa () YHKIIMH HECKOJIIBKUX MepeMeHHol B cpeze Scilab. TTorck MuniMyMa yHKIHH
Po3zenOpoka.

OnTumanbHbINH BHIOOP: 321a4M JMHEHHOT0 NporpamMmmuposanusa. Oynknus nemu. Cucrtema
OorpaHMY€eHU 3a/1a4 JMHEHHOr o nporpammupoBanust. @yHKIMs linpro s pemeHus 3agau
JUHENHOro mporpaMMupoBanusa. CTpyKTypa U UCIOJIb30BaHuE. Pemenne npakTuko-
OpPUEHTHPOBAHHBIX 3aJa4, TPEOYIOIUX ONTUMHU3ALUH, C TOMOIILIO0 BO3MOKHOCTEN cpenbl Scilab.

OnTumMu3anus BLIYMCIUTENbHBIX POLECCOB: NPAaKTHKYM. [lapaiiensHble n
MOCJIEI0BATEIbHBIE BHIYMCINUTENIbHBIE TPOLECCHI. 3aBUCUMOCTD BRIYUCIUTEIBHBIX MPOIIECCOB APYT OT
npyra. OnpeneneHne MakCUMaabHOW (MUHUMAJIBHOM ) TPOJOJKUTEIBHOCTH BPEMEHH BBITIOJIHEHUS
BBIYHCIUTENbHBIX IPOLECCOB MPH 33/1aHHBIX ycI0BUSAX. OCHOBHBIE METOIbI PELLICHUS 3a7a4
ONTHMHU3ALINH.

Juarpamma ["anTta B periennn 3aa4 oNTHMHU3ALNN TapauieIbHbIX BEIYUCIUTEIbHBIX
IIPOLIECCOB

Copepaxanue moay.as «ACKyccTBeHHBIH HHTEJUIEKT H MALIHHHOE 00y4YeHHE»

B conepxxanuu yue6HOro monyins «VCKyCCTBEHHBIM HHTEIUIEKT M MALIMHHOE OOy4YeHHE»

BBIJICJIAIOTCS OJIMH TEMAaTHYECKUH pasJiesl, KOTOPbIM HalpaBieH Ha 3HAKOMCTBO O0YyYaroIuxcs ¢



I/ICTOpI/IeI\/'I U OOCTHXXCHUAMU HCKYCCTBCHHOI'O HMHTCIIJICKTA, a4 TAKXE 3HAKOMCTBO C OCHOBHBIMU
MNpUHOHUIIAMHU U aJITOPUTMAMU MAllIMHHOT'O 06yquH51.

Coz[epmalme MOAYJIst «I/ICKyCCTBeHHblﬁ HHTC/VICKT U MAILIMHHOC oﬁyqefme», 16 yacoB

HUckyccrBennbiil nHTEIEKT. BBenenue. Onpenenenue M. Ycnonoe nenenne cucrem MU
cnabbIil (mm npuknaanoit) MU, cuneHeii (nau obuwmii) u cynepcuibabiil. ictopus passutus UN.
Tect Toropunra. O6nactu npumeHenuss M. KomnprorepHoe 3peHre, CHCTEMBI pacIio3HaBaHUS
peyH, SIKCIIEPTHBIE CUCTEMBI, POOOTOTEXHUKA U JP.

Hcnoan3oBanue cymectBywiux cuctreM MU, Onrumuszanus o0cmyxuBanusi 0aHKOMaTOB,
00paboTKa 3asBOK Ha KPEIUTHI, MOBBIIIEHNE 0€30IaCHOCTH TpaH3akIiuii. Vicnons30Banue
HeWlpoceTel 11 CHUKEHUS aBapuUHOCTH Ha jpoporax. Mcnonb3zoBanue N B quarnocTuke,
pOOOTOB-aCCUCTEHTOB B XUPypruu. CUCTEMBI Y MHOTO JJOMa: YIIPABICHUE KIIMMATHICCKOM
TEXHHUKOM, MHTEJJIEKTyaJIbHbIe CUCTEMBI Oe30macHoCcTH U Ap. CepBUCH paclio3HABaHUS U CHHTE3a
peun. MaTENNEeKTyanpHas 00paboTKa JOKYMEHTOB IS ONTHMH3AINH JTOKyMEHTO000pOoTa.

3agayu MammMHHOTO 00y4eHusi. MammHHoe 00y4eHHe Kak METOA0JIOT Ul HCKYCCTBEHHOTO
unteruiekra. Kimaccudukamms. Perpeccus. Knacrepuzanus. O6paboTka eCTECTBEHHOTO SI3bIKA.
OcHOBHBIE aNTOPUTMBI MAITUHHOTO 00yueHus. OueHka KauecTBa Mojesin. Pa3nenenue BEIOOPKH Ha
00yJaroIyro 1 TeCTOBYI0. VCrob30BaHNe METPUK B PA3TUYHBIX 33[]a4aX MAIIMHHOTO O0yYCHHUS.

Bosmosxxuble omumOku knaccudukanun. @opMupoBaHue MaTPUIIbl OIIMOOK. BrisiBIieHHE METPUK
KadecTBa IS 3a/1a4 KJIacCU(UKAIIUU U PETPECCHH.

MeTtoa oummakaiimmx coceaeit. Mcrnons3oBanue Metoaa K-0mmkaiimx coceeii 11 perieHus
3anaun kinaccupukamuu. [loaroroBka JaHHBIX I puMeHeHust MeTo1a k-NN. OcHOBHBIE 3TaITbl
B pEILIEHUU 3a7]a4. 3HAKOMCTBO C UCIOJIb30BaHUEM MeToja k-Onmkailiux coceeil uist pelieHus
MPaKTUYECKUX 3a/1a4.

AHaJIM3 OTKJIOHEHUI . MeTo/1bI OLIEHKH KauecTBa peleHHs IS 3a7a4 MAIIMHHOTO O0YYeHHUS.
Pemenue 3amaun MUHIMHU3aUK OTKIOHEHHH. OCHOBHBIE TPU3HAKH BO3HUKHOBEHUS
HEZ000y4YeHUS U IEpeoOyUIeHHs B MPOLIECCe MAIIMHHOTO O0yUYeHUSI.

JepeBo npuHsATHS pemeHnii. Cxema 1 OCHOBHBIE XapaKTEPUCTUKH IPEBOBUIHOTO Tpada.
JIucroBoii y3en. Mcnonb3oBanue IpeBOBUIHOTO rpada B KauecTBe iepeBa MPUHATHS PEIICHUN.
Meroaonornyeckue MpeuMyIecTBa JepeBa NpUHATUS pemeHnil. Mcnons3oBanue epesa
MIPUHATHS PELICHUH 1JIs PEIICHHs IPAKTUYECKUX 3a/a4.

3agaua kaaccuurkanuu. JIuneiinas Mmogennb. 3a1aya knaccupuKaluy B

MalIMHHOM 00y4eHuu. OnucaHue MmareMaTHueckoi Mojienu. JIuneinas pyHKuus oJHON
nepemeHHo#. Onpenenenne ko3PPUIMEHTOB JIMHEMHON (YHKIIUA METOIOM TTOCIIEI0BATEIbHBIX
YTOYHEHUH.

OOyuenue JuHeiinoit moaeau. Coznanue odyyvaromieit BeIoopku. Onucanue npoiecca o0ydeHus.
Onoxa. 3HaKOMCTBO ¢ 00yueHHeM JIMHEHHONW MOJIeNT! Ha IPOCTOM ITPUMEPE UCKYCCTBEHHOTO
HeWpoHa ¢ OJTHMM BXOJIOM, Koraa y=Ax (mipu b=0).

JInneiinas perpeccusi. 3HaKOMCTBO C OCHOBaMU JIMHEWHOH perpeccu. [Ipsmonuneiinas
annpokcuManus. BosmoxHoctu onienuBarens LinearRegression 6ubnuoreku Scikit-Learn.
PaccmoTpenune npumMepoB NCIIOIB30BaHuUs JTMHEWHOM perpeccuu.

Hepuentpon. Heiliponnbie cetu. IlosBienne mnepuentpona. OnucaHue U cxema
3JIEMEHTApHOTO TeplentpoHa. V3meHeHue BecoBBIX Kod(¢uieHToB. MeTtoauka oOy4yeHHs
MOJIETIH.

MHorocJi0iiHbIe ceTH. APXUTEKTYpa MHOTOCTIOWHOM ceT. OCHOBHBIE MPUHIIUIIBI PaOOTHI.
OyHKIMA akTUBaMU. KoanyecTBo BX0I0B M BBIXOJ0B. OmnpeieieHHe KOTUYECTBA CKPBITHIX CIOEB.
OOyuenne MHOTOCTIOHHON ceTn. MeTo1 00paTHOTO pacpOCTPAHEHUS OIIMOKH.

BaiiecoBckas crarucruka. BeposTHOCTHBIE anropuTMel. OnpeneneHue BEpOITHOCTH
MPUHAIIIEKHOCTH K Kiaccy. HezaBucumeble npuzHaku. O6paboTKa 3aBUCHUMBIX TPU3HAKOB.
Hcnonb3oBaHne HaUBHOTO 6aiieCOBCKOI0 KilacCU(UKATOpa B PELIEHUH 3ajau C UCIIOIb30BaHUEM



BEPOSTHOCTHBIX aJITOPUTMOB.

NuauBuayaJbHbIi MPpoeKT. BEIOOP 0HOTO U3 aIrOpUTMOB MAIIMHHOTO OOYICHHMS TS
perieHust 3a1a4 npoekra. Mcmons3oBanue 6udmmorex Python mus o6yduenus moaenu. OueHka
KauecTBa MOJTy4YeHHOU Monenu. Busyanu3zaius pe3yiabrara. AHanu3 u ohOpMIICHHE pe3ylibTaTa
paboTHI.



TEMATHUYECKOE INTAHUPOBAHME KYPCA BHEYPOUHOM JEATEJIBbHOCTH «(ITIPAKTHUYECKASI THOOPMATHUKA»

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 Vlcrions3yeT MacTep (yHKImif 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 BU3YalH3aIl1H.
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



https://resh.edu.ru/subject/19/10/
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https://resh.edu.ru/subject/19/10/
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 paznuune B
npUMeHeHHH GOPMYIT K JHara3oHy
SYEEeK U IPUMEHEHUU (POPMYII K
MacCHBY JIaHHBIX.

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

Pemaer 3agaun
MORJIEMEHTHOI'O CIIOKEHUS,
BBIYMTAHUS, YMHOXKEHUS U
JIETICHHS IBYX MacCHBOB.

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 popmare 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 NMaMsATu Ipu
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.
W3menenune 4iciioBoro 3Ha4eHUst
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. JIunus tpenaa. Pazopoc
JAHHBIX OTHOCHTEIHHO JIMHUH
Tpenaa. Mento Jlanasie. CTaTucTHKA.
Koppensuus st nocrpoenus
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 rparika 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
TICJIbHBIM 3HAYCHUSIM. eOHHK
OHHGH SHadcHH e  OOBSICHSET CYTh mporiecca XI[;IIH o hZaTHKa
HTEPIOJSIUOHHBINA TOJIUHOM, BOCCTAHOBJICHHS 0 pMa
HWHTEPNOJIALUOHHBIE 3ABHCHMOCTEI KJracc
KO3 PUIHMEHTHI. DKCTPATIOISIIHSL. :
C (ggi Ha e Me OTp X eu e  Biajeer HaBBIKAMH h;tps./ / EPS?V&{]
rIaxuBanue. MeTo1 HAMMEHBIIINX .
A UCTIOJIb30BaHUS (DYHKITHIA u/metodist/aut
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 b1 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

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 CMBICH H3y4aeMBbIX

YenosekounTaeMble GOpMaThl JaHHBIX. MOHSITHIA. Nudopmanron

Ceipeie nannbie. 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 co3anust 00bEKTOB Series.
SIBHBIC M HesIBHBIE MHIEKCH. CTpyKTypa
nagHbeIX DataFrame. UteHue u 3amuch
¢aiinos ¢popmara .CSV. Koman b
MIPOCMOTpPA MEPBBIX MU MOCTETHUX
CTPOK CYMTAHHOTO (aiina.

° [IpaBuibHO ompeernser
o0bekThl 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 TIOHSTHIL.
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/
https://zadanonadom.ru/urok-4-statisticheskie-harakteristiki/
https://matplotlib.org/
https://matplotlib.org/
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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/

21

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

aNropuTM. BI1O)KEHHBIC IIUKJIBL.
Monyns intertools pyHKIIHI
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 YUCEI
YHCIIOBBIMH aBTOMAaTaMH Ha SI3bIKE
IpOTrpaMMUPOBAHUS.

IIpaBuiibHO HCTIONB3YET PYHKITUH
bin, int.

Ocy1iecTBisieT aHAJIN3
AJITOPUTMOB PaOOTHI YHUCIOBBIX
aBTOMATOB.

Bnageer MeTonamu permeHus
3a1a4 Ha GOpMAaTHI 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
ucnonb3zoBanuem PB. Ouuctka 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
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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/
https://skillbox.ru/media/code/shifry-i-kody-top7-metodov-shifrovaniya/
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



https://infourok.ru/prakticheskaya-rabota-reshenie-uravnenij-v-elektronnyh-tablicah-4912296.html
https://infourok.ru/prakticheskaya-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
(bYyHKINU 17151 TOCTPOEHUS 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



https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
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https://moodle.kstu.ru/pluginfile.php/308603/mod_resource/content/1/Scilab.pdf
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MopenupoBanue B cpene Xcos Imakera
Scilab.

TexHOJIOTHUsI MOIETUPOBAHUS B CPEAE

Xcos nakera Scilab. budinuoreka 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 Mojeneit 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
SKCIIEPUMEHTA T10 TTOJIYYCHHIO
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 ¢
pSMOI U 0OPaTHOM 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. 3aJ1a4 ONMTUMH3AIMH TS JIMHEHHBIX HOHSTHA bl TTOPTAT

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

OcymecTBiseT popMUpOBaHHE
OTPaHUYUTENBHBIX YCIOBUH MPH MOUCKE
ONTUMAJILHOTO PELICHHUS.

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

https://www.ma

tburo.ru/ex dr
all.php?pl=mo



https://ru.wikipedia.org/wiki/Популяционная_модель
https://ru.wikipedia.org/wiki/Популяционная_модель
https://ru.wikipedia.org/wiki/Популяционная_модель
https://ru.wikipedia.org/wiki/Популяционная_модель
https://infourok.ru/sozdanie-graficheskih-prilozheniy-v-srede-scilab-1977651.html
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https://infourok.ru/sozdanie-graficheskih-prilozheniy-v-srede-scilab-1977651.html
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https://www.matburo.ru/ex_dr_all.php?p1=mo
https://www.matburo.ru/ex_dr_all.php?p1=mo
https://www.matburo.ru/ex_dr_all.php?p1=mo
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Pemrenue 3agau ontuMu3zanun
(UHAHCOBBIX MTPOIECCOB.

VYuér 1 onTUMU3aIUS JINYHBIX 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. OJIHO# nepeMeHHo# B cpejie Scilab. OHSITHIA. bl TIOPTAT
©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 TpU
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

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 sisbixe Python. Busyanusauus JMHAMPYECKOTO IporpaMMupoBanms.  [postanovka-
pesyerata c nomomio 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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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

METO/IOJIOTHSI 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/
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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. Metoabl OLIEHKH KaueCTBa PEIICHUS 115 ° PackpbiBaet CMBICIT STHACKC
3a/1a4 MalTUHHOTO 00YYEeHHSI. 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
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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 TUIAKTUYECKHE MaTepHalIbl, IPEACTaBICHHbIE HAa 00pa30oBaTeNbHbIX M1aTdopmax (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
«Mudopmaruka». ba3osbiii ypoBenb [DnekTponHblii 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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