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HOACHUTEJIBHASA 3AIIMCKA

[Ipumepnass pabouas mporpamma d31IeKTUBHOTO Kypca «[IpakTrueckas
uHpOpMaTHKa» COCTaBlieHA Ha OCHOBE TpeOoBaHHMII K pe3yiabTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTelbHOW MpOrpaMMbl CpPEIHEro 00Imero oOpa3oBaHuUs,
npecTaBlIeHHBIX B DenepallbHOM TOCYIapCTBEHHOM 00pa30BaTebHOM CTaHIAPTe
cpeaHero obOmiero obOpazoBanus, denepanbHoi 00pa3oBaTEIBLHON MPOrPAMMBI
cpenHero ob1iero oopaszoBaHus, a Takke [I[puMepHOii MporpaMmMbl BOCIUTAHHUS.

[Iporpamma kypca paspaboTaHa TakuM o00pa3oM, 4YTOOBI HapsAxy C
Pa3BUTHEM TEXHOJIOTMYECKUX HaBBbIKOB B oOjactu MKT mpoucxomuiio pasBuTHE
KpPEaTUBHBIX CIOCOOHOCTEH oOyuatomuxcsa. Takodl MOAXOM COOTBETCTBYET
STEAM-o6pa3zoBaHut0 ¥ CHOCOOCTBYeT  pa3BUTUIO  (DYHKIIMOHAJIBHOMU
I'PaMOTHOCTH.

Hean n 3axaun 31ekTUBHOr0 Kypca «IIpakTudeckas undpopmaruka»

[Tpumepnast pabowass mporpamma 3JeKTHUBHOTO Kypca «lIpakTrueckas
WH(POPMATHKA» COJCPKUT OOIIYI0 XapaKTEPUCTHKY, IEJIW W 3aJadyd H3Yy4YCHHS,
NPEIMETHBIC PE3yJbTAThI JIJIS KaKIOTO U3 MOYJICH.

OCHOBHOW  1IEJABIO  DJIEKTHBHOTO Kypca  sBIseTCAs  (OpPMHpOBAHUE
(GYHKIIMOHAIBHO  TPaMOTHOM  JIMYHOCTH  OOYyYaloImMXCs, TOTOBHOCTH U
CITOCOOHOCTH HCIOJIB30BaTh IIOCTOSTHHO TPHOOpeTaeMble B TEUYCHHE IKH3HU
3HAHUS, YMEHUsI W HaBBIKH JUISI PEIICHUS MaKCHUMaJbHO IIMPOKOTO JHana3oHa
KU3HEHHBIX 33/1a4 C UCTIOJIb30BaHUEM HIM(PPOBOM Cpeibl U MPOrpaMMUPOBAHHSL.

[Iporpamma «IIpakTuyeckas wuHGOpPMATUKa» paclIUpPsAeT W JIOMOJHSET
pasmensl  uHbopmatuku — «l{udpoBas  rpamMOTHOCTBY»,  «AJTOPUTMBI H
nporpaMMupoBanue», «HHpopMalMoHHBIE TEXHOJIOTHHW» CPEIHEr0  OOIIEero
obpazopanus s 10-11 knaccoB u HareneHa Ha:

e pa3BUTHe TPCACTABICHUNA O BO3MOXHOCTSAX S3bIKa MPOrPAMMHUPOBAHUS,
WHOOPMAIIMOHHBIX  TEXHOJIOTHH;  00pa3HOTO,  aJIrOPUTMUYECKOTO U
CHCTEMHOTO MBIIUICHHUS; TBOPYECKOIO0 TOAXOAa K pEHICHHUIO 3aj]1ad;
MOHUMAHHUE METOJIOB OOPaOOTKH OOJBIINX MAaCCHBOB JaHHBIX, KITFOYEBBIX
BOIIPOCOB M OCHOBHBIX COCTABJIIOIIUX JJICMEHTOB HM3y4acMON 00JIacTH;
yMEHHE pelaTh THUIIOBBIC TMPaKTHYECKHE 3aJadyd, XapaKTepHBbIC IS
WCITOJIb30BaHUS METOJIOB M MHCTPYMEHTapHUsl 00paObOTKH JaHHBIX; OCO3HAHUE
TOTO, YTO METOABI 00pabOTKM HMH(POPMAIMU HWMCIOT CBOM OTPAHUYCHUS W
TPEOYIOT ONPEACIEHHBIX IMOJAXO0J0B NPH WX NPUMEHCHHH IS KaKJIOW
KOHKPETHOW CHUTyallMd; NOHHMAaHWE pPaMOK H3y4aeMOW MPEIMETHON
00J1acTH, OTPaHMYCHHOCTH METOJIOB M MHCTPYMCHTOB, THIIMYHBIX CBSI3CH C
JIPYTUMHU 00JIaCTIMU 3HAHUS.

e BoOCHNUTAaHMEe UHTEepeca K mpodeccusIM OTpaciu HHPOPMAIMOHHBIX
TEXHOJIOTHH, TPOrPaMMHPOBAHHIO M aHAINW3y JAHHBIX, CTPEMJICHUIO
HCIIOJIb30BaTh TOJNYYCHHBIC HABBIKM JUIS CO3JaHHUS HMHIMBUIYaJTbHBIX



00pa3oBaTeIbHBIX TPOCKTOB, MPUMEHUMBIX B APYTHX NPEIMETHBIX 00JIaCTIX

U B pEAJIbHOM KU3HU;

e ¢opMupoBaHue HaBBIKOB AaHAIUTUYECKOM, MCCIENOBATEIbCKOM U
MPOCKTHOM JEATETLHOCTH, CAaMOCTOSITEIbHOTO BBISIBJICHUS  MPOOJIEMBI,
MOWCKA PEUICHHS TPU OTPAHUYEHHBIX PECYpCax, UCMOJIb30BAHUS PA3TUYHBIX
METOA0B 00pabOTKU OOJBIINX MACCHBOB JAHHBIX, COCTaBJICHUS aJTOPUTMA
IUISL pealin3aliy NpoeKTa, coopa U npeaoopadoTKU JaHHBIX, TECTUPOBAHUS U
OTJQXXUBAaHUS NPOrpaMM B HHTEPaKTUBHOW cpene pazpabotku Jupyter
Notebook, npencrapienus 1 BU3yaan3aiuy MOJIy4eHHOTO Pe3yabTaTa.

Jns JOCTHMXKEHMS IUIAHUPYEMOIO pe3ysibTaTa, Ha KOTOPBIM HAIMpaBJICHO
o0ydeHue 1Mo Kypcy, Hy>KHO PEIIUTh CISAYIONNE 3aa4u;

e cdopmupoBaTh MpeycTaBiIeHUue 00 OTpacau HHGOPMAITMOHHBIX TEXHOJIOTUN
KaK CTPATEeTMYE€CKU BAXKHOTO HAMPABICHUS HAYKU U TPAKTUKH;

® Co3/aTh YCJIOBHUA TpeanpodeccuoHanbHOro 00pa3oBaHus, HOPMUPYIOIIETO
OCO3HAaHHBIN BbIOODP Mpodeccuu;

e 0TpaboTaTh HABBIKM MPOTPAMMHUPOBAHUS, TOJYYCHHBIE B IIPEIMETHOM
kypce «MHpopmaTrka», Ha TPAKTUUECKUX 3ajlayaxX B Pas3lUyHBIX cdepax
YEJIOBEUECKOM JeATeIbHOCTH, OOIIECHUS U COIUAIbHBIX OTHOIIECHUI;

® pa3BUTh Yy CTapUICKIACCHUKOB KOMMYHHMKATHUBHBIE HAaBBIKM, YMEHHUE
ClymiaTh, paboTaTh B KOMaHJI€, CTaBUTh U JIOCTUTATh 11U, aHATUTHIECKOE
U KPUTUYECKOE MBIIIJICHUE;

e 0TpaboTaTh HaBBIKK PabOThl B WMH(MOPMAIMOHHOW Cpelle U TNPUMEHEHHE
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUM  JJI1  pelleHus
MPUKJIAIHBIX 33/1a4 B PA3IUYHBIX cPepax 4eTOBEUECKOM eI TeIbHOCTH;

® CrocoOCTBOBATh PA3BUTHIO (YHKIIMOHATBHOM TPaMOTHOCTH Ha OCHOBE
pelieHus 3a1a4 U3 MOBCEIHEBHOM XU3HM, TpeOyronux Biaagaenus UKT;

® [PUBUTH HABBIKM HMH(POPMAIMOHHOTO MOJCIHUPOBAHUS HA TPUMEpe
pelaeMbIx 3a1a4;

® BOCHUTATh UHTEpEC K nmporpammupoBanuio u UKT;

® BOCIIUTaTh YMEHHE CAaMOOOYJaThCs;

e chopmupoBaTh UCCIENOBATEIBCKANA MOAX0 K PEHICHUIO MMOCTaBICHHON
3a/1a4u;

® pPa3BHUTh MHTEIUIEKTyalIbHbIC, TBOPUECKHUE M MO3HABATEIHHBIC CIIOCOOHOCTH
oOydJarommxcs;

® CO3/aTh YCJIOBUS JJISI pealu3alid KOMMYHHKAUUW MPU KOJUIEKTUBHOM
IIPOEKTUPOBAHUHU B KOMAaH]I€ CBEPCTHUKOB.

B cootBercTBHM ¢ TpeOOBaHUSIMH BPEMEHM IPHU peaiu3aluyd MpOorpamMMbl
IUTAHUPYETCS  WCIMOJIb30BAaHUE  PA3NUYHBIX  (OpM, CpPEACTB U METOJIOB
o0pa3oBaTeIbHON NEATETLHOCTH. B 4acTHOCTH, MIAHUPYETCS WCTIOJIb30BaHHUE HE
TOJILKO WHIWBUIYAIBHON, HO TAK)KE TPYIIIOBOM paboTHI, B T. 4. pabOTHI B MaJbIX
rpynnax. HMcnonb3oBaHME  CaMTOB  JAUCTAHIIMOHHOW  TOATOTOBKM  OyJeT
CrocoOCTBOBATh JIYYIIEMY YCBOCHHIO Marepualia B CBA3UM C JOCTYIMHOCTBIO
MAaTEPHUAIOB HE TOJBKO HEMOCPEACTBEHHO HA 3aHATHSX, HO TAKXKE U B JOMAIIHHUX



YCIOBUSX 11  OOECMEeYeHHsT BO3MOXKHOCTH pEalu3alliid WHAWBHUIYaJIbHBIX
ocobeHHocTel jaereid. Vcmonb3oBaHME PEUTHHIOBOM CHUCTEMBI OLICHHBAHUS
TPaAUIMOHHO CMOCOOCTBYEeT Oojiee TIyOOKOW MOTHUBAllMU K Yy4YeHHIo. Bumabl
3aHATUN TO TpOTpamMMe TMPEAyCMATPHUBAIOT JEKIUHU, MPAKTUYCCKUE 3aHATHS Ha
OHJIaMH TIaTdhopme, JabopaTopHble pabdOThl C HUCIOIL30BAHUEM OHJIAMH-CPE.T
pa3pabOTKH, UTOTOBBIC MHANBHUAYAIbHBIE MPOSKTHBIE pa0OTHI 10 pa3enaM Kypca.

[IpumepHast paboyas mporpaMma AaéT TPEACTaBICHHUE O IENAX, oOmIei
CTpaTerud OOy4YeHHs, BOCHHTAHHUA M PAa3BUTUS OOYYarOIIUXCS CpeICTBAMHU
anekTuBHOTO  Kypca  «lIpaktmueckas  mHpOpMaATHKAY; yCTaHABIMBAET
o0s13aTebHOe IpeIMETHOE coJiep>KaHue, npeaycMaTpuBaeT ero
CTPYKTYpUpPOBaHUE MO pasliejaM M TeMaM MOIYIS, ONpEeNeNseT pachpeeieHne
ero mo kiaccam (rojaM H3Yy4YeHHs); NaéT MPUMEPHOE pachlpeiesieHue y4eOHBIX
YacoB MO TEMAaTUYECKUM pasfielaM MOAYJISA U PEKOMEHAYeMYyH (IIPUMEPHYIO)
MOCJTEIOBATEIBHOCTh ~ UX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIPEMETHBIX ~ CBSI3€H, JIOTUKM Yy4eOHOTO  Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[IpumepHass pabouasi mporpamMma »dJIeKTUBHOro Kypca «lIpakruueckas
MHPOPMATHKA» OIpeNesIeT KOJIMYSCTBCHHBIC M KAYeCTBEHHBIC XapaKTEPUCTUKU
y4eOHOT0 MaTepuaia il KaXI0To Toaa H3ydeHHs.

O01masi XapaKTepuCTHKA 3JIEKTUBHOI0 Kypca

«IIpakTnueckass UH(POPMATHKA)

[Iporpamma Kypca COOTBETCTBYET HAIPABICHHUSIM PpAa3BUTHUS  OTPaCIU
MH(POPMAIIMOHHBIX TEXHOJOTUM, oTpak€HHBIX B Pacmnopsikenuu IlpaButenbcTBa
P® or 1 wnHosOps 2013 1. No 2026-p «Crparerusi pa3BUTHS OTpaciu
nH(OpMaIMOHHBIX TexHoJoTHi B Poccutickoit deneparun Ha 2014—2020 roas! u
Ha mepcrekTuBy Ao 2025 roma». B gokymeHTe cKazaHO, YTO «KOHKYPEHTHBIM
npeuMyiiectTBoM Poccum B yKazaHHOM  CerMEHTE CTaHeT pa3paldoTka
IPOrpPaMMHOT0 00€CIeueHus BBHICOKOW CIIOKHOCTU, TJ€ MOXET HCIOIb30BATHCA
WH)KCHEPHBIM W AITOPUTMUYECKUM TMOTEHIMAT POCCUMCKUX CIEHHATUCTOB.
JlanpHeiiiee pa3BUTHE OOJIBIIMHCTBA CETMEHTOB OTpAciu TpeOyeT pemeHus
mpoOJeMbl HEXBATKH KBATH(DHUIIMPOBAHHBIX KaJIpOB», IMMOITOMY MOATOTOBKA
Oyaymux KaapoB Il OTpaciyd HH(POPMAIMOHHBIX TEXHOJIOTHH YyKe€ Ha JTare
CpenHero o0pa3oBaHusl SABISETCS aKTyallbHOW U BOCTPEOOBAaHHOM.

[Iporpamma Kypca omupaeTcs Takke Ha pe3yiabTaThl (PyHIaMEHTaIhLHOTO
WCCJIEIOBaHMUS TEPCIEKTUBHBIX oOTpacieil u mpodeccuit Ha Ommkanime
MSITHAAATh — JIBAANATh JeT «DopcalT KOMINETECHIMITY, HAMIEANX OTPaKCHUE B
«Atnace HOBBIX mpodeccuii». B uccrnenoBanuu npuaumanu ydactue 6omee 4000
POCCUHCKHAX U MEXKIYHAPOIHBIX SKCIIEPTOB, UCCICAOBAHUE OXBATHIIO 25 CEKTOPOB
poccuiickoi SKOHOMHKH. [lo wroram wuccienoBaHus TIOSBWICS  CaMbIi
MacmTabHBIA B MHpE TMepedeHb «mpodeccuit Oymymero» — okoio 190
npodeccuii, KOTOPbIE C BBICOKOW BEPOSITHOCTHIO CTAaHYT BOCTPEOOBAHHBIMHU WJIU
BO3HUKHYT B Onmxaimee paecstuietue. B «Atmace HOBbIX mnpodeccuil» K



BOCTpEOOBaHHbIM B OmmkaiieM OyayIleM HaBbIKaM OTHECEHbl TaKHE Kak
CUCTEMHOE  MBIIUICHUE,  YIpaBiI€HUE  MPOEKTaMH, MPOrpaMMHUpPOBAHUE,
MCKYCCTBEHHBIN MHTEIIEKT.

[Iporpamma Kypca COOTBETCTBYET COBPEMEHHBIM JIOCTHDKEHHMSIM B cdepe
HAayKd O JIaHHBIX, MalIMHHOM oOydeHuu. PaccmarpuBaemble B Kypce METObI
00pabOTKH TaHHBIX IIUPOKO MPUMEHSIOTCA B PA3IMUHbIX 00/1acTAX, I/ie Tpedyercs
aHanu3 U oOpaboTka OonpmIMX 00BEMOB HHpopManuu. OHU HCMONB3YIOTCA B
OuzHece JUIsl aHalW3a pPbIHKA, MPOTHO3UMPOBAHMS CHpOcCa W  ONTHUMH3ALUU
Npou3BOJACTBAa. B Hayke OHM TOMOTarT HCCIEIOBATENIIM AaHAJIU3UPOBATH
HKCIIEpPUMEHTAIbHbIE JaHHBIE M HAXOJIUTh HOBBIE 3aKOHOMEpPHOCTH. B meauiuHe
OHM HUCTIONB3YIOTCS JJIsl AMATHOCTUKU Y TPOTHO3UPOBAHMS 3200JIEBAHUIA.

Metonbl 00paOOTKM NaHHBIX SIBISIOTCS COBPEMEHHBIM WHCTPYMEHTOM ISt
aHanM3a U MHTEpIpeTaluu JaHHbIX. Mcnonb3oBaHue METOJ0B 00pabOTKM TaHHbBIX
no3Bojsier 3hPekTuBHO 0O0pabaThiBaTh W aHAJIU3UPOBATH OOJBIIHE OOBEMBI
UH(POpMAIIMK, 4YTO IOMOTAaeT BBISIBUTh 3aKOHOMEPHOCTH M TPEHIbI, a TaKXKe
aBTOMAaTU3UPOBATh Pa3jUYHbIEC MPOIECChl, TAKUE KAK COPTHPOBKA, (UIbTpaLIMS,
arperaius u T. JI.

B yuebHOM rulaHe WIKOJABI  JJEKTHBHBIM  Kypc  «lIpakThueckas
uHpOpMaTHKa)» SIBISETCS 4YacThbl0 MpeaMeTHoW obmactu «Marematuka W
NudopmaTtuka» U comepxaTesibHO CBA3aH C MPEAMETHBIM KypcoM
«Mudopmatukay» nns crapmiet mkonsl. Kypc mpeamonaraer IOMOJHEHHE
COJIEpKaHUs LIKOJIBHOTO 00pa3oBaHUsI HAOOPOM KOMIIOHEHTOB ()YHKIMOHAJIbHOU
IPaMOTHOCTM M OCBOEHHME  CIOCOOOB  HMX  MHTErpalldd  MOCPEICTBOM
IpOrpaMMHUPOBaHUS U pabOThl ¢ UHPOKOMMYHUKALMOHHBIMU TEXHOJIOTUSAMHU.

Copnepxanue Kypca CTPOMUTCS Ha TpPEX KOMIIOHEHTAaX (DYHKIIMOHAIBHON
IpPaMOTHOCTH (MaTeMaTUYeCcKas rpaMOTHOCTh, €CTECTBEHHOHAYYHAsI TPAMOTHOCT,
KpeaTuBHOe MbluieHne) u (popmupoBannu MKT-KOMIIETEHTHOCTH yYaluxcs ¢
OPUMEHEHHEM  HABBIKOB  JIOTUKM U NPOrPaMMHUPOBAaHUA U ABISIETCSA
IPEEMCTBEHHBIM COJIEPKAHHI0 KYpCOB BHEYPOUHOH JAesATeabHOCTH «(OCHOBBI
JOTUKM W  aNrOpUTMUKW», «OCHOBBI  MIpOrpaMMupoBaHus», «OCHOBBI
nporpamMmupoBanust Ha Python». B kypce OyayT paccMOTpeHbI MPUMEPBI
MPOTrPAMMHBIX PEIICHUN NPAKTHYECKUX 3a7ad O0O0pabOTKH [aHHBIX, KOTOPHIC
BCTPEYAIOTCS B PA3TUYHBIX cPepax ACATEIBHOCTU U SBISIOTCS aKTyalbHBIMU IS
CTapIIEKIACCHUKOB B TMpoIlecce O00ydeHus mpu BbIOOpe IJt0O0ro mpoduis
oOydenus. Ocoboe BHMMaHHE OyneT YAENEHO TaKUM OBICTPO pPa3BUBAIOIIMMCS
00JacTsM, KaK aHajJu3 JIaHHBIX U MAIIMHHOE OOydeHHe. Ydamuecs MO3HAKOMSITCS
C OCHOBaMHU HMCKYCCTBEHHOI'0 MHTEJUIEKTa U 00y4yeHHEeM HEHPOHHBIX ceTeil.MecTo
AMEeKTUBHOTO Kypca «lIpaktudeckas napopmaTukay B yaeOHOMILUIaHE

[Iporpamma kypca paccumtana ©Ha  ydeHukoB 10-11  kmaccoB
0011e00pa3oBaTeIbHBIX MIKOJ, MPOSBISIONINX HHTEPEC K MPOrPaMMHPOBAHUIO H
aHaJu3y JAHHBIX.

OO6uiee KOIMYECTBO YUEOHBIX 4YacOB, 3alJIAHUPOBAHHBIX HA BECh IMEPUO]T
00y4eHus, HeOOXOAUMBIX IS OCBOCHHS MPOrPAMMBI, COCTaBIsAeT 68 yacos, no 34
yaca B 10 151 11 KJaccax COOTBETCTBEHHO.



Cpox  oCBOEHMST MpPOrpaMMbl, HEOOXOAMMBIM a1 oOecrnedyeHus
BO3MOXXHOCTH  JIOCTW)KCHUs  IUIAHUPYEMBIX  pPE3YyJbTAaTOB, 3asBJICHHBIX B
MIPOrpaMMe, COCTABIIAET JIBa yUYE€OHBIX rojla MpU pexXUME 3aHATHI MO OTHOMY pas3y
B HEJIEIIIO U IIPOJOJKUTEIIBHOCTH 3aHATHM, paBHOM 45 MUHYyTaM.

IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA JIEKTUBHOI'O KYPCA
«(ITPAKTHYECKAS UTHP®OPMATHUKA»

JIMUHOCTHBIE pe3yJabTaTbl 0OCBOCHHUSA 3JICKTUBHOI'O Kypca

B  pesynaprare  um3ydeHus  dnmeKkTuBHOro  kypca  «lIpakTmueckas
unpopmatuka» g 10-11 kmaccoB y oOywarouierocs OyayT c@opMupoOBaHbI
JUYHOCTHBIE PE3YNbTAThl CIEAYIONIUX OCHOBHBIX HANpPAaBIIEHWH BOCIHTATEIHHON
JeSITebHOCTH.

I'padsicoanckoe socnumanue:
e coOmroieHre HopM HH(GOPMAIIMOHHON O€30MMaCHOCTH;
e CoOIOICHHE aBTOPCKOTO TPaBa;

® T[OTOBHOCTh IIPOTUBOCTOSATH HJECOJIOTUM DKCTPEMHU3MA, HAI[MOHAIM3MA,
JUCKpUMHUHALMA 10 COUMAJbHBIM, HAlUUMOHAJIBHBIM IpHU3HAKaM B
BUPTYaJIbHOM ITPOCTPAHCTBE.

HampuomuquKoe eocnumanue.

® IICHHOCTHOE OTHOIIEHWE K JOCTIKEHUsM Poccum B Hayke, TEXHOJIOTHSX,
NOHMMaHUE 3HAYCHHsI OTEYCCTBCHHBIX TEXHOJIOTUICCKUX PEIICHUN B )KU3HU
i poBoro o0IeCTBa;

e Cc(OpMUPOBAHHOCTH MPEAMOYTUTEILHOTO OTHOIICHUS K IPOTPAMMHOMY
oOecIieueHuI0, BKIOYEHHOMY B PeecTp pOCCHICKOTO MpOrpaMMHOIrO
obecreyeHus.

,ZIyxoeHo-HpaecmeeHHoe eocnumanue.

e c(hopMUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHUS, 3THYECKOTO IOBEICHUS,
BKJIIOYAsl [TIOBEJICHUE B ceTU MIHTEpHET;

® CMOCOOHOCTh K OIICHKE CUTyallud W TPHUHATHIO OCO3HAHHBIX PEIICHHMH,
OPUEHTHUPOBAHHBIX HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH.

Dcmemuyeckoe socnumanue:

® DOCTETHUYECKOE OTHONIICHHE K IU(POBOMY MHpPY, BKIOUYas ICTETHKY
Hay4YHOT'O M TEXHOJIOTHYECKOI'0 TBOPUYECTBA;

® CMOCOOHOCTh BOCIPHUHUMATh pa3IMYHBbIC BUILI ITU(POBOTO TBOPUECTBA, B
TOM YHCJI€ CO3JAaHHBIE C TOMOUIBIO UCKYCCTBEHHOI'O MHTEIIJICKTA.

Dusuueckoe socnumatue:

e CcpOpMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3J0pPOBBIO,
BKJIIOYAsl 3/10pOBbecOepexeHre npu paboTe ¢ KOMIbIOTEPHON TEXHUKOM.



Tpyoosoe socnumanue:

® TOTOBHOCTb K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOM HaIpaBJICHHOCTH,
CIIOCOOHOCTD HHUIOHUHUPOBATD, INNIAHUPOBATbL U CAMOCTOATCIIBHO BBLIIIOJIHATD
ACATCIbHOCTD, CBA3aHHYIO C I/IH(l)OpMaHI/IOHHBIMI/I TCXHOJIOI'sAMMU,

e pHTEepec K cdepam npodecCHOHATBLHON AEATENbHOCTH, CBSI3aHHBIM C
OpOTpaMMHUpPOBAaHUEM, HAyKOW O JaHHBIX, MAIIMHHBIM OOYYeHHEM W
APYTUMU HaMpaBIECHUSIMH OTPACTH HHPOPMAITMOHHBIX TEXHOJIOTHH;

® [IOHMMaHuE pa3HOoOOpa3us HamNpaBIE€HUW B OTpacid HHPOPMALHUOHHBIX
TEXHOJIOTUH M YMEHHUE COBEpIlaTh OCO3HAHHBIA BBIOOpP  Oymymiei
npodeccun U peanr3alunuy cOOCTBEHHbBIX JKM3HEHHBIX TUIAHOB;

® TOTOBHOCTh M CIIOCOOHOCTH K 06p330BaHI/II-O )51 CaM006p330BaHI/II-O Ha
MPOTANKCHUU BCEH KM3HHU.

Oxonocuueckoe socnumanue:

e (0CO3HaHHE TJI100aJILHOTO XapaKTepa SKOJOIHYCCKUX HpO6JICM u HYTeﬁ ux
peuicHuss, B TOM YHCIIC C y‘IéTOM BO3MOKHOCTEH I/IH(l)OpMaIII/IOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTUH.

ueHHOCWlb HAY4YHOCO NO3HAHRUA.

¢ chOpMHUPOBAHHOCTL MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  MHGOPMAIIMOHHBIX  TEXHOJIOTHH, HHUPPOBU3AIUU
COBPEMEHHOI'0 00I1ecTBa, 3a CUET MOHUMAHHUA POJU HHOOPMAIIMOHHBIX
pecypcoB, HHGOPMAIIMOHHBIX TPOLIECCOB U UH(GOPMAIIMOHHBIX TEXHOJIOTUH;

® OCO3HAaHHME LIEHHOCTH HAy4YHOM [EITEIBbHOCTH, T'OTOBHOCTH K BEICHUIO
IIPOCKTHOM M MCCIEI0BATENbCKON JAECATEIIbBHOCTH WHIWBUIYAJIbHO U B
CpYIIIE.

B mporecce 1O0CTHXKEHUST TMYHOCTHBIX PE3YJIHTATOB OCBOCHHUSI JJICKTHBHOTO
kypca «lIpaktuueckas wunHpopmaruka» i1 10-11 kmaccoB y oOydaromuxcs
COBEPIICHCTBYETCS AMOIMOHATEHBIH WUHTEIUICKT, IIPEeIOoJIar Aol
c(hOpMHPOBAHHOCTH:

® yMEHHS NPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJEHHUE, ObITh OTKPBITHIM
HOBOMY;

® BHYTPEHHEH MOTHBAILMH, BKIFOYAIOIIECH CTPEMIICHUE K IOCTUKECHUIO LIEIU U
yCII€XYy, WHUIMATUBHOCTh, YMEHHUE JCHCTBOBATh, OTTAIKHUBASICh OT CBOUX
BO3MOKHOCTEH;

¢ COnMaJIbHBIX HaBBbIKOB, BKJIIOYAOMIUX CITOCOOHOCTH BBICTpanBaTh
OTHOIICHHA C APYTUMM JIFOAbMM.

MeTanpeaMeTHbIe pe3yJbTAThI

B  pesynbrate  u3yueHuss anektuBHOro  kypca  «lIpaktmueckas
uapopmatuka» st 10-11 xmaccoB y oOywaromerocst OyayT ch)OpMUPOBAaHBI
METanpeIMETHbIE PE3ylbTaThl, OTPAXKEHHbIE B YHUBEPCAJIbHBIX YYEOHBIX



JEUCTBUSX, @ UMEHHO — IO3HAaBaTeJIbHbIE YHHUBEpPCAJIbHbIE yuyeOHBIE AEHCTBUS,
KOMMYHUKATHBHBIE ~ YHUBEpPCAJIbHbIE  y4yeOHbIE  JCHCTBUSA,  PETyJIATUBHbBIC
YHUBEpCaJIbHbIE YUeOHbIE AEHCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/IbHBbIC YHMBEpPCAJIbHbIC YUYeOHbIE AeiCTBUA
bazosvie nocuueckue oeticmeus:

® BCECTOPOHHE paccMaTpuUBaTh  CAMOCTOSITENFHO  CHOPMYIHPOBAHHYIO
npo0emMy;

e BBIOMpATh OCHOBAHMUS JJI CPABHEHUS, KilaccuuUKauu U 00001IeHN S,

® OIpeacATh UCIN ACATCIBbHOCTH, (bOpMyJ'II/IpOBaTB 3agadu JJ1s1 JOCTHXKCHUA
ueneﬁ, BBIJICIIATh KPUTCPUU OLCHUBAHUS IMOJTYUCHHBIX PE3YJIbTATOB,

® BBISIBJISITH 3aKOHOMEPHOCTH Y TPOTUBOPEUUS B OOJIBIIUX 00BEMAX JaHHBIX;
e pa3pabarpIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHATU3a JIAHHBIX;

® BHOCHUTH KOPPEKTUBHI B MIPOIIECC aHATM3A TaHHBIX, OIEHUBATh COOTBETCTBUE
PE3YNbTATOB LIEIISIM;

® Da3BHUBATh KPEATHBHOE MBINUJICHUE IMPU PEIICHUU MPAKTHYECKUX 3a7ad U3
pEATBHON KU3HMU.

basoevie uccneoosamenvckue oeticmeus:

® BJaNeTh  HABBIKAMH  YYEOHO-HCCIICIOBATENILCKONH | MPOEKTHOM
TEeSTeNLHOCTH, CIIOCOOHOCTHIO 1 TOTOBHOCTHIO K CAMOCTOSITEIEHOMY TIOUCKY
METOJIOB PEIICHUs IMPAKTHYECKHX 3a]ad aHajiu3a JaHHBIX W MalluHHOTO
o0yJeHus;

e crocoOCTBOBaTh (OPMUPOBAHUIO HAYYHOTO THUIIA MBIIUICHUS, BIAJICHUE
TEPMHUHOJIOTHEH B OOJACTHM HAYKH O JAHHBIX W MAIIMHHOTO O0y4YeHUs,
KJIFOYEBBIMH ITOHATUSAMHU U METOJIAMU;

¢ BBIABJEITH HIPUYHUMHHO-CICACTBCHHBIC CBA3U IIPHU aHAJIN3C OOIBIINX JaHHBIX,
BBIABUT'ATHb U ITPOBEPATH THIIOTC3bI;

® AHAJIM3UPOBATH MOJYUYCHHBIE B XOJI€ PEUICHUS MPAKTHYECKUX 3a/1a4 aHaJIn3a
JNAHHBIX  PE3YyJIbTAaThl, KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTb,
dbopMupOBaTH MPOTHO3 HA OCHOBE aHAIN3a TOJYYCHHBIX JaHHBIX;

® WHTErpUPOBAThH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 001aCTeH;
® BBIJBUIaTh HOBBIE UJICH, PEJIAraTh OPUTUHAIBHBIE ITOAXO0AbI U PEIICHUS.
Paboma c ungpopmayueri:

® BIAJCTh HABBIKAMH IOJY4YEHUS WH(DOpPMAIMKM U3 OTKPBHITHIX HCTOYHUKOB,
CaMOCTOSITEIbHO OCYIIECTBIATh IIOWCK, AaHAJINA3, CUCTEMATU3AUUI0 U
UHTEpIpEeTAlNI0 HH(POpMALIIY;

® OLICHMBATh JIOCTOBEPHOCTh MOJY4YEHHON HH(OpManu, €€ COOTBETCTBUE
MIPAaBOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;



UCIIOJIb30BaTh  CPEACTBA HMH(POPMALMOHHBIX W  KOMMYHHUKalIMOHHBIX
TEXHOJIOTUH B  pEUICHHWH  KOTHUTHUBHBIX,  KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C coOyofeHHeM TpeOOBaHUM  TEXHHUKHU
0€30IacHOCTH, TUTHEHBI, PECypcocOEepeKeHus, MPABOBBIX M 3THUECKHUX
HOPM, HOPM MH(POPMALIMOHHOM 0€30MMaCHOCTH;

BJIAJIETh MPaBUIaMU HH(POPMAIIMOHHOM 0€301MaCHOCTH TUYHOCTH.
KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Oobwenue:

OCYHICCTBJIIATH KOMMYHUKaIIUH npu pa60Te Hanq KOJIJICKTUBHBIMH
IMPOCKTaAMU,

YMETh ApryMEHTUPOBAHHO BECTH JUAJIOT;
Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS.
Coemecmuas 0esimenbHOCMb:

YMCETb CPAaBHUBATb KOMAHIHYIO U HHIUBUAYAJIbHYTO pa60Ty HaJl ITIPOCKTaMU,
HaXOoaUuThb MPCUMYIICCTBA 1 HCAOCTATKH,

p33pa6aTI)IBaTI) KPUTCPHUHU OLCHKHU IIPOCKTA M OLCHUBATH KAYCCTBO CBOCTO
BKJIaZd U KaXKI0I'0O YIYaCTHUKA KOMAHAbI B O6IIII/II71 PE3YJbTaT,

YMCETh OLICHUBATH HOBU3HY, OPUTMHAJIBHOCTL U ITPAKTUYCCKYIO0 3HAYUMOCTD
IIpu paCCMOTPCHUU HI[GfI JII HOBBIX IIPOCKTOB,

IPOSIBIIATh HABBIKU KPEATUBHOT'O MBIILICHUS, OBITh HMHUITUATHBHBIM.
PerynsiTuBHbIe yHHBepcaibHbIe YYeOHbIE JelCTBHUSA
Camoopeanuzayus:

CaMOCTOSATETILHO  BBISIBISITH NPOOJIEMBI, CTaBUTh U (HOpMYyIUpPOBATH
PAKTUYECKUE 3a/1a4u B 00JIaCTH aHAIM3a JaHHBIX;

COCTaBIIAITh M CBOEBPEMEHHO KOPPEKTHPOBATH IUIAH PEHICHUS MPOOJIEMBI C
YYETOM UMEIOIUXCS PECYPCOB;

pacHIMpATh paMKU Y9eOHOTO Kypca Ha OCHOBE JIMYHBIX MPEOUTECHUN;

YMETh apryMEHTHUPOBATh ClIETaHHBIA BHIOOP, OpaTh OTBETCTBEHHOCTH 3a
IIpEeAJIaracMoe peIIeHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;,

Croco0CTBOBATh (DOPMHUPOBAHUIO U TIPOSBICHUIO IMIMPOKON SPYAHIINH B
Pa3HBIX 00JIaCTAX 3HAHUU.

CamokoHmponw:

BHOCHUTh  KOPPEKTHUBBI B  JICATEIBHOCTh  IPH  BO3HUKHOBCHHUH
HEOOXOIMMOCTH,

OLOCHHUBATDB PC3YyJIbTAThI HA COOTBECTCTBUC ITOCTABJICHHBIM LCJIAM,



® LCIOJIb30BaTh MPUEMBI PEPIEKCUU ISl OLEHKH CUTYalllH, BHIOOpA BEPHOTO
peneHns;

¢ OLOCHUBATL PUCKU U CBOCBPCMCHHO KOPPCKTHUPOBATH ACATCIBHOCTL AJIA
CHHWI)KCHHA BO3MOKHBIX PUCKOB;

® VUHUTHIBATH APTYMEHTHI IPYTUX MIPH aHATIN3E PE3yIbTaTOB IEATCILHOCTH.
lpunsmus cebs u Opyeux:

® [pUHMMAaTh MOTUBBI M AapPryMEHThl JPYTHX I[P AaHAJIU3€ pEe3yJbTaTOB
NEATEIbHOCTH;

® pPa3BUBATL CIIOCOOHOCTH ITOHUMAaTh MHp C MO3UIHUU APYTOTO YCIIOBCKA.
COEPXAHUE DJIEKTUBHOI'O KYPCA

IMMPAKTUYECKASS HUH®OPMATHUKA»

OnextuBHbld Kypc «lIpakTnueckas uH(OpMaTHKa» HMEET MOAYIbHYIO
cTpyKTypy. Kaxaslii Mostynb nipennonaraeT nojayrojgoBoe o0y4eHne U COCTOUT U3
TEMAaTHUYECKUX PA3IEIIOB.

10 KJIACC (34 yaca)

1. Monynb «O0paboTKa ¥ MHTEIUICKTYaIbHBIN aHaIU3 JaHHBIX» (17 9acoB)
2. Monynb «O0paboTka CUMBOJIBHOM HH(OpPMAIIMU U YHCICHHBIE MeTOabI» (17
4acoB)

11 KJIACC (34 yaca)

1. Moaynas «MoaenupoBanue u ontumusanus» (17 qacos)
2. Moaynb «MCKyCCTBEHHBINM HHTEIICKT M MAIIMHHOE 00yucHue» (17 gacoB)

Paznen «Pemenue 3anau ontumuzanumn» paccmarpusaercs B 11 kiacce,
IOCKOJIBKY YaCTh TEM OCHOBAaHA Ha MCIIOJIb30BaHUK cpeabl SCilab, kortopas
paccmarpuBaeTcs B pazzaene «MogenupoBaHue» B 11 kiacce.

OnextuBHbIN Kype «[IpakTrueckas nHGOpMATHKa) OTPAKAET U PACITUPSET
coJiepKaHHe YETHIPEX TEMATHUECKUX Pa3/iesoB MHHOPMATUKY HA YPOBHE
CpeaHero 00IIero oOpa3oBaHus:

1. mudpoBas TpPaMOTHOCTB;

2. TEOPETUYECKHE OCHOBBI MH)OPMATHKY;

3. aJIrOpUTMBI U MPOTPAMMUPOBAHUE;

4. wHPOPMAIMOHHBIE TEXHOJIOTHH.

Y4uuTeiBasi OrpaHUYEHHOE KOJWYECTBO YacOB WMH(GOPMATHKH B OCHOBHOM
o0pa3oBaTeIbLHON MPOTrpaMMe CTAPIIECH MIKOJbI, YIEKTUBHBIA KypC
«IIpakTrueckass wWHPOPMATHKA»  SBISETCA MPAKTUKO-OPUEHTUPOBAHHBIM.
Pacmipenne copepkanusi kypca MH(GOPMATUKU MPOUCXOAUT B HaANpaBICHUU
MPAKTUYECKOMN JeATEbHOCTA U OCBOCHUS JOTIOJHUTEIbHBIX HHCTPYMEHTOB ISt
aHaJu3a JaHHBIX, MOJICTUPOBAHUS U ONITUMU3AIINH.



IIpeaMeTHBIE pe3yabTaThI

BJIa/ICHUE MPEACTABICHUSIMHU O POJIM MHPOPMALUU U CBS3AHHBIX C HEH
MIPOLIECCOB B MPHUPOJE, TEXHUKE M OOILIECTBE; MOHATHAMU «UH(OpMALUL»,
«MH(QOPMALMOHHBIM MPOLIECCH, «CUCTEMA», «KOMIIOHEHTBI CHCTEMBI»,
«cucTeMHbll  3QdexT»,  «uHPOpPMAIMOHHAsT  CHCTEMa»,  «CHCTEMa
YIPABIICHUSA, «JIaHHBIEY», «aHAIU3 JAHHBIX», «BU3YaTU3aLUs TaHHBIX);
HaJIM4YMEe TMpPEACTABICHUH O crmoco0ax cOopa JaHHBIX, B TOM 4YHUCIHE
(G pPOBBIMU YCTPOWCTBAMU 0€3 y4acTHusl YEIOBEKa,;

NOHMMAaHWE OCHOBHBIX MPUHIUIOB AUCKPETH3ALMU pPaA3IMYHBIX BHUIOB
uH(bOpMaIKM; YMEHUE ONpeneisTh MHOOPMAUMOHHBIH 00BbEM TEKCTOBBIX,
Fpa(i)I/I‘IeCKI/IX 1 3BYKOBBIX NAHHBIX ITPU 3aJaHHBIX MapaMeTpax JUCKPETU3AINUHU;

YMEHHE MPUMEHATh OHOIMOTEeKM M MOJYJIM S3bIKa MPOrpaMMHUPOBAHMS
Python nust perieHns NpUKIaIHBIX 3a/1a4 aHAIM3a TaHHBIX;

YMEHHE BBIICIATh CBS3M MEXAY KOMIIOHEHTAMHU CHCTEM, ONpPEIEsiTh
JUHAMUYECKWE  OTHOUIEHUSI  BHYTPHU  CHCTEM,  HMHTEPHPETUPOBATH
PE3YNbTATHI, MOTYyYaeMbI€ B XOJI€ MOJEIUPOBAHUS PEAbHBIX 00BEKTOB U
POILIECCOB;

yMEHHE YWUTaTh W TOHHUMATh pa3HbIE THUIBl HAIVSIAHOTO OTOOpaKeHUS
JTaHHBIX (TpapUKHU, TUCTOTPAMMBI, SIIHUK C YCaMU U TIp.);

YMEHHE  HUCIOJIb30BaTh  DJEKTPOHHBbIE  TaOJMLBI TS aHanusza,
npescTaBieHusi, OoO0paOOTKM JaHHBIX (BKJIOYas BBIYUCIECHUE CYMMBI,
cpeaHero apupMeTHYecKoro, HauOOJBIIET0O W HAaWMEHBIIET0 3HAYCHHH,
pellleHne ypaBHEHUH, (UIbTpaluu, CyMMHpPOBaHHUS) U BU3YyalIU3alUH
pe3yJabTaTOB aHAJIM3a;

YMEHHE UCIOJIb30BaTh TalNMuUHble (pENsLMOHHbIE) 0a3bl [aHHBIX, B
YaCTHOCTH, COCTABIATh 3aIPOCHl K 0a3aM JaHHBIX (B TOM YMCIIE 3alPOCHI C
BBIYUCIIIEMBIMU TIOJISIMH), BBIIIOJIHATH COPTUPOBKY U IIOUCK 3amucell B 0aze
JAHHBIX; HATIOJTHATH pa3paboTaHHYIO 0a3y JTaHHBIX;

YMEHHE UCIHOJb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJCNU  Jis
aHayn3a OOBEKTOB M MpPOLECCOB: (HOPMYIHPOBATH LEAb MOCIUPOBAHUA,
BBIMOJIHATh AHAJINW3 PE3yNbTAaTOB, IMOJYYEHHBIX B XOJE€ MOJAEIMPOBAHUS;
OLIEHUBATh aJIEKBATHOCTh MOJIEIN MOJEITUPYEMOMY OOBEKTY WM IPOIIecCy;
IPEICTABIATh PE3YJIBTATHI MOACIMPOBAHUS B HATJISITHOM BHUJIE;

yMeHue paboTaTb C OOJIBIIMM KOJMYECTBOM JAHHBIX;  BBINOJHATH
ITOPUTMBl 00paOOTKM JAHHBIX; MCIOJIb30BaTh MPOCTHIE METOABI OLICHKU
NapaMeTpoOB MOJENEH; MPEeACTABIATh pPe3yiabTaTbl MOJEIUPOBAHUS B
HarjJsiAHOM BHUJE; TOJIb30BaThCs Pa3IUUYHBIMU (OpMaMu MNpPEICTaBICHUS
YHUCIIOBBIX JaHHBIX (TabMuIamMu, IuarpaMMamu, rpapukamu); NPUHUMATb
B3BEILICHHBIE PEIICHNS HA OCHOBE aHAJIN3a JIaHHBIX;

IIOHUMAHHE BO3MOKHOCTEN M OTPAHMYECHUM TEXHOJIOTUH aHAjIn3a JaHHBIX B
pa3nMuyHBIX 00JacTAX; HaJIMYuMe TMPEICTaBICHUH 00 MCHOIb30BaHUU
MH(POPMAIIMOHHBIX TEXHOJOTUH aHanu3a 0a3 JaHHBIX U MPUHATHS PEIICHUN
B pa3JIMYHBIX MPOo(deCcCUOHAIBHBIX chepax.



10 kiaace

Coaep:xxanune moayasi «<O0padoTka M HHTE/UICKTYAJbHBIN AHAJIHU3 JAHHBIX»
(17 gyacoB)

B conepxanun yweOHoro moayns «OOpaboTka M HHTEIUIEKTYaJbHBIN
aHaIM3 JaHHBIX» BBIACISIOTCS 1Ba TEMATUUECKHUX pa3jena.

Pazgen 1. «O6GpaboTka MacCHMBOB JaHHBIX B 3JEKTPOHHBIX Tabmumax (37T)»
OXBaTbIBA€T BOIPOCHI, CBSI3aHHBIE C JIOTUYECKUMH, MATEMaTHYECKUMU H
cratucTuueckumMu GyHkuusimMu B OT; nucnonszoBanue DT 1 perienus

MPUKIAJAHBIX 33724 Ha 00pabOTKy OOJIBIINX MACCUBOB JaHHBIX.

Pazmen 2. «UHTemnekTyanbHbI  aHAIM3  JAHHBIX» 3HAKOMHUT €
TEXHOJOTUSIMU cOopa M 00pabOTKU OOJBIINX O0BEMOB JAaHHBIX, KOTOPHIE MOTYT
OBbITh HCIONB30BAaHbl JUIsl  YIYYIIEHHUS PA3IUYHBIX TMPOLECCOB, MPUHATHUSA
ONTHUMAJIBHBIX PEIICHHUM, MOCTPOEHHUS MPOTHO30B HA OCHOBE aHAJIM3a JIaHHBIX.

Pa3nen 1. «O0padoTka MaccCHBOB JAHHBIX B 3JIEKTPOHHBIX Tadauuax», 9
4acoB

[TporpammHoOe oOecricueHre KOMITBIOTEPOB. BUIbI MporpaMMHOTO O0OSCIICUCHUS |
uX HasHaueHue. IIpompuerapHoe W CcBOOOJHOE NPOrpaMMHOE oOOecIeUeHUeE.
[Tporpammuoe obecnieuenue aiist padotel ¢ OT. YcTaHoBka CBOOOTHOTO OPUCHOTO
naketa LibreOffice ¢ odunumansaoro caita. PemakTop 37€KTPOHHBIX TaOJIHIL
LibreOffice Calc. Macrep ¢yukumit. Jlormueckue, MaTeMaTHYeCKHE H
CTaTUCTUYECKHEe (QYyHKIHUH. Vcrmonp3oBaHue aOCOMIOTHBIX W OTHOCHTEIBHBIX
cchUloK. Jlmama3zon 3HaueHuid. JlmamasoH ycpemHeHus. OOpaboTka OOJBIIMX
MAacCCHBOB JAaHHBIX C TOMOIIbI0 (DYHKIHIA ONpeaeNeHus] CpPEeIHEro 3HAYCHHS,
CYMMHUPOBaHHUsS, IOACYETa KOJIMYECTBA 3HAYCHHH B Cllydae OTCYTCTBUS
JOTIOJTHUTEIIBHOTO KPUTEPHS, a TaKKe MPH HAIWYHH OIHOT'O WM HECKOJIBKHX
KpUTEepUeB. BbIUHCIeHHE MaKCUMAJIBHOTO W MHHHUMAJIBHOTO 3HAUCHUH U3
JWama3oHa [pPH  OTCYTCTBUU  JIOTIOJIHUTEIBHBIX  KPHUTEPHEB, a  TaKKe
yIOBJICTBOPSIIOIIMX OJHOMY WJIH HECKOJbKAM KPHUTEPHSIM W3 OJHOTO WIIH
HECKOJIbKHX JIHAa30HOB.

[Tonsitue maccua nanubix B OT. OnHOMEpPHBIE U IByMEPHBIE MACCUBBI. THIIBI
JTaHHBIX MaccuBa. Pe3ynbpTaT paboThl hopmMysl MaccuBa. YHUBEPCAIBHBIN CIIOCOO
COPTUPOBKH C TIOMOIILI0 (PYHKITMI M UCTIOIB30BaHMs MacCUBOB. [losnemenTHOE
CJIOKEHUE, BRIYUTAHNE, YMHOKEHHUE U JICJICHUE DJIEMEHTOB JIByX MAaCCUBOB Ha
pUMeEpe pelieHus MPUKIAAHBIX 3a1a4d. CpaBHUTEIBHBIN aHAIN3 METO/IOB
pEIIeHMS 3371a4 C IIOMOIIIBIO OOBIYHBIX (POPMYIT /ISt pabOTHI C AMATTA30HOM SUEEK U
C TOMOTIBI0 (HOPMYIT MACCUBOB JaHHBIX. D(PPEKTUBHOCTD PEIICHHSI TPUKIIATHBIX
3aJ1a4d ¢ TOMOIIBI0 (POPMYITT MACCUBOB JIAHHBIX.

Buszyanusauus manubiX. J{marpamma kak rpaduueckoe oTOOpakeHHE CMBICIA
JTaHHBIX. BeIOOp THNA nuarpaMMbl B 3aBUCHMOCTH OT €T BU3YaJU3alldd. JTaIlbl
BU3yanu3anuu MaHHbIX. ONpeaeeHne e NocTpoeHus nuarpaMmmbl. O6padboTka
JAHHBIX C TOMOINBIO (PYHKIUN IS JOCTHOKCHUS IEIN BU3yaJdW3allid JaHHBIX.
[Toctpoenune nuarpamm B LibreOffice Calc ¢ momomsto mactepa. Knaccudukanus



nuarpamMm B LibreOffice Calc. Cnapknaiinel. Mcnons3oBanue BU3yalu3allK IS
aHanuza OonpmMX O00BEMOB JaHHbIX. HeoO0XoauMocTh mIpenBapUTEIBHOM
00paboOTKK OOJIBIIMX MAcCHBOB JaHHbIX. YTeHue guarpamMm. Pemenue
MPUKIAJAHBIX 337a4 aHaJu3a JAHHBIX C UCIIOJIb30BAaHUEM BU3YyaJIU3aLUH.
O0padoTka nannbix B gpaiinax CSV. Mupopmanus u nannele. MHanBuayanbHbli
MIPOEKT, MOJEIMPOBAaHUE HSKCIepuMeHTa. Pa3paboTka HCXOIHBIX JaHHBIX IS
MOJIENIM UCCIEAYEMOro IMpoliecca WK siBlieHus. ['eHeparopsl ciayyallHbIX YHCEll B
LibreOffice Calc. IlomydeHust menbIX CIOy4YailHBIX YHCEN B OINPEICIEHHOM
nuana3zoHe. MonenupoBanue HaOOpPOB JAHHBIX, KOTOPBIE SIBISIOTCA JPOOHBIMU
yuciamu B auanazone oT 0 no 1. MoxenupoBaHue pe3ysbTaToB AJisi PEILICHUs
NPUKJIAJAHBIX 3a7a4 aHanu3a JaHHbIX. OTKpbIThie AaHHbE. [louck nHPOpManuu.
VIcTOYHUKN U TPUMEPHI OTKPBITHIX JaHHBIX. Dopmar OTKpBITBIX naHHBIX CSV.
Nudpopmarmonnsie nporecchl. CKOpOCTh Mepeayd JaHHBIX MO KaHally CBS3U.
XpaHeHue uH(popMaIm, 00BEM NaMSATH.

O6paboTtka undopmanuu. [Ipencrasnenue nanHeix B popmare CSV.
Coxpanenue nanabix OT B Qopmare CSV. Buabsl paznenuteneit 3HaUCHUHU.
Cnoco6s1 oTkpeiTHs (aitnos ¢popmara CSV. JlocTouHCTBa U HEeIOCTATKH (haiJioB,
npencrapieHHbIX B popmate CSV. Koppeasiumonnsniii ananus. Koppensius kak
Mepa B3auMOJCHCTBUS ABYX nbojee mpoieccoB. HopmanuzoBaHHbIe

JAHHBIE. Koadurment Koppensiuuu. 3HaueHus: kodpuimenTa
KOPPEJSIUU NPU Pa3IMYHON CTETIEHH 3aBUCUMOCTUHUCCIIETYEMbIX
JTaHHBIX. [IIxamna Yennoka. Hcnonb3oBaHue

cratuctuuecko ¢yHkuun KOPPEJI B 25ekTpoHHBIX Tabnmumax s
BBIYHMCIICHUST KO3 (DHUIIMEHTa KOppeNslMu TPy aHaIu3e AaHHBIX. [padux

paccesausi. OnpeesieHre MpsSMOd MOOpaTHONH  3aBUCHUMOCTEH I10
3HAYCHHUIO kod(durmenTa KOpPEJSLNH.

KauecTBeHHbI aHau3 Kod(dduirenTa KOPPEJISIUH 10
[IKaje Yenmoka. lcronb3oBaHHE KOPPEISLMOHHOM MAaTpHULbl IS

aHaJin3a JIaHHBIX.
BoccranoBiienne 3apucumocteii. CtatucTudeckne MeToabsl 00pabOTKU JaHHBIX.
BoccraHnoBiieHne aHAIUTUYECKOW 3aBHUCHMOCTH 110 OTACJIBHBIM 3HAUCHHSM.
NuTtepnossius u CrJIa)KMBaHHE. Meton HaUMEHBIITNX KBaJIpaTOB.
HNurteprionsiuonnbie MHOrowIeHbL. JIuausa tperna. Koaddunuent nerepmMuHanum.
ba3bl gannbix B IT. Hcnons3oBanue DT kak 0a3pl ganabeix. Cozganue bJ[ B OT:
cTpykTypa Tabmunpl, 3anucd, uMms bJ[. CrmocoOwl 3amoigHeHHs JaHHBIX dYepes
HETIOCPEJCTBCHHOEC BHECEHHME 3aIlMCe B CTPOKHM M C HCIIOIB30BaHHEM (DOPMBEL.
PenaktupoBanue gaHHbiX. @unbTpanus nanHbiXx. CoptupoBka 3anuceil. [louck u
3aMeHa AaHHbIX. OyHKIUsA BIIP — mouck aneMeHTOB B TaOJIMIIE WM JUana3oHe
mo crpokam. CBogHble TAONMIBI KakKk WHCTPYMEHT aHaldW3a  JIaHHBIX.
[IpeumyriecTBa CBOAHBIX TAOIUIl MpHu padboTe ¢ OOJIBITUMU 00BEMaMM JTaHHBIX.
AJTOpPUTM CO3/1aHUSI CBOJTHOW TaOIUIIBI.

Paznen 2. « MHTENIEKTYaJbHBIH aHAJIH3 JaAHHBIX», 8 YacOB

Jlanable. Hayka 0 JaHHBIX: OCHOBHBIC TIOHSATHS M ONPEJICIICHHS.
BoctpeboBannocts Data Science. Llenb M OCHOBHBIE 3Tallbl aHaIM3a JaHHBIX.



[Tpumepsl pemaeMbIx 3amad. WHCTpyMeHTHl aHamm3a JaHHBIX. OCHOBHBIC
ompefeneHuss B 00JacTM HAYKM O JAHHBIX. MaliuHOYMTaeMble U
JelloBeKounuTaeMbie  Gopmatel naHHbIX. Ceippie  nmaHHble. HaGop maHHBIX.
Hctounuku nanubeix. Hanbomnee yacTo BcTpedarommuecs: OMMMOKH B CHIPHIX JTaHHBIX
1 HEKOTOpbIE CIOCOOBI UX ycTpaHeHuUs. MeToabsl 00pabOTKU CTPOKOBBIX JAHHBIX B
sI3bIKE MporpaMMupoBanus Python.

[Ipoext Jupyter. OcHoBHOe Ha3HaueHue mnpoekra Jupyter. Cpeaa pa3zpaboTKu
Jupyter Notebook nnst ananuza manasix. O630p cpensl Jupyter Notebook. O630p
cpensl Jupyter Lab. YcranoBka Jupyter ¢ momolnpio MeHekepa MakeToB PIp.
Cosznanue HoBoro OjokHoTa. CoxpaHenue B popmare .ipynb. OCHOBHBIC
KOMITOHEHThI OKHa OyiokHOTa. KOJOBBIE W TEKCTOBBIC SYCHKH. PeKUMBI
penakTupoBaHus U BbinojieHus. TekcroBas pazmerka Markdown.

buoanoreka g aHaansa gaHHbIX Pandas. buOnuoreka s aHanmm3a JaHHBIX
Pandas. YcranoBka 6ubnunoreku Pandas u3 6moknora. CTpykTypa AaHHBIX Series.
Apudmernyeckue oneparuu ¢ Series. JIOCTyI K OTIETbHBIM 3JICMEHTaM M CPE3bI B
Series. CtpykTypa Series kak ciaoBapb B Python. CriocoObl co3nanusi 00bEKTOB
Series. /Isymepnbie Tabimunbie naHHble. CTpykTypa naHHbix DataFrame. Urenue
u 3anuch ¢ainos ¢popmara .CSV. Komannsl npocMoTpa NEpBBIX WUIM MOCIETHUX
CTPOK CUYUTaHHOTO (aiiia.

[Ipumenenue ¢ynkuuii NUmPy k snementam DataFrame. Ilomydenue oOmiei
HH(pOpPMAIIMK O JaHHBIX ¢ momorlsio INfo. Beibopka mo yciaoBuio B 00bEKTax
DataFrame. Arperuposanue B Pandas, ¢pynkius agg. OCHOBHbIE CTaTHCTHYECKHE
¢ynkiuu. CBopHas cTarucTHyYeckass HHGOpMalMs € TOMOIIBI0  (DYHKIIUH
describe(). Obparenre k nHACKCAM ¢ TTOMOIIBIO loc u iloc.

Buzyanuzaums ganHbix. Pasnuynbie BUIbI rpaduKoB (THUCTOTpaMMa, JUHEHHbIE
rpaduku, rpaduk paccessHusl, KOHTypHbIE Tpaduku U T. 11.). OCOOEHHOCTH pa3HBIX
BUJIOB TpauKOB M HMX HCIONB30BaHUA. Busyanuzanus MaHHBIX C TMOMOIIBIO
oubimoreku Matplotlib. IlBera u cTwnmm, nerenga Ha rpadukax. OyHKIUHA IS
noctpoeHus rpadukos ¢ nomoinpo Matplotlib.

Kareropuansubie u uncinoBbie JaHHbIE. [[IOWCK MponyIEeHHBIX 3HaY€HU. MeTo bl
00pabOTKHU TPOMYIIECHHBIX 3HaueHHH. DUiabTparus JaHHBIX. MacimrabupoBaHue
JTaHHBIX. BeIOOpKa CTPOK/CTONOOB MO 3aJaHHBIM KPUTEPHUSIM.

NuauBuayanbHbiii npoekrt. I[IpoBeneHne pas3BEeIOYHOIO aHaln3a JAaHHBIX C
noMmoripo OnbimoTeku Pandas. BreisBIeHHWE CTaTUCTUYECKHX XapaKTEPHCTHK.
Hcnonws3zoBanue Bo3MokHOcTer Matplotlib  mns  Bm3yanmszamuum  pesynbrara.
OdopmiieHne pe3yabTaTOB MPOBEAEHHOTO aHaMM3a U (OPMYIMPOBKA OCHOBHBIX
BBIBOJIOB.

Conepxanune monyJia «O0padoTka CMMBOJIBLHOI HHGOPMALIMU H
YyuCJeHHbIe MeToAB (17 YacoB)

B conepxxannu yueb6Horo momayns «O0paboTka CUMBOIBHONM HH(POPMAIIUN U
YUCJICHHBIE METO/bD) BBIJCISAIOTCS ABA TEMAaTHUYECKUX pa3jea.

Paznen 3. «Anroputmbl 00pabOTKK CUMBOJIBHON MHPOpPMAIIUU» BKIIOYAET B
ce0si pacCMOTpPEHHE pa3IMYHBIX [OJAXOJ0OB MPU PEIICHUH 3a/ady aHaliu3a Hu



reHepalud TEKCTOBBIX M YHCIIOBBIX JAHHBIX, MO3BOJUT PACIIMPUTh MOHHMAHHE
BO3MOXHOCTEH s3bIKa MporpammupoBanus Python mns oOpaOoTKM CTPOKOBBIX
JTaHHBIX.

Paznen 4. «HucneHHble METOIbD) HAIIPABJIEH HA MOJIYYEHHE 00yUYarOIUMHUCS
JOTIOJTHUTENBHOIO MPAKTUYECKOTO OIbITa B 00JIACTU MCIOJB30BAHUS YUCIEHHBIX
METOJIOB TpHU PEIICHUHM NPUKIAJHBIX 337a4, a TaKKe HaBbIKOB IMPOBEACHUS U
OMMCAHMS IKCIIEPUMEHTOB.

Pasznen 3. AuiropurMbl 00pad0TKH CMMBOJILHOM HHGopManuu, 12 yacos
AJITOPUTMBI  00PAa0OTKH CTPOKOBBIX JaHHbIX. OcyliecTBICHHEe aHAJW3a
CTPOKOBBIX JAHHBIX U NPOBeJeHNE 3aMeHbI OBTOPAIIHUXCS CUMBOJIOB.
Ucnonw3oBanue wmeroma replace. Ilomck MakcuManbHOW W MUHUMAJIBHOM
NOJICTPOKM CHMBOJIOB B CTPOKE TEKCTOBBIX AaHHBIX. [loMCK MakcHMallbHOTO
KOJIMYECTBA YKa3aHHBIX CUMBOJIOB, PACIOJIOKEHHBIX B MOCIEI0BATEIILHOCTU APYT

3a apyrom. OmnpezeneHye AJIMHbI caMOi JJIMHHOMN MOALIETIOYKA CUMBOJIOB BO BCEM
HabOpe TEKCTOBBIX JIaHHbIX. Vcnonp30BaHne JUHAMUYECKOTO MOAX0Aa B PEIICHUH
3aJlaya MOMCKa CUMBOJIOB MJIH IIETIOYEK CUMBOJIOB TI0 33/IaHHOMY YCIIOBHIO.

Komosass Ttabmumia ASCIl. Hcnonb3oBanue ¢ynkiuit char u ord s3bika
nporpaMmMmupoBanus Python s oOpamieHuss K KOHKPETHOMY  CHMBOIY
paccmatpuBaemoro andasuta. [lomck MakCcMMaabHOTO YW  MHHHUMAJIBHOTO
KOJIMYECTBA UYIIMX MOAPS]T CHMBOJIOB, TAKUX, B KOTOPBIX UCKIIIOUEHA yKa3aHHAas
noJICTpoka cUMBOJIOB. OCYIIIECTBICHHE aHAIN3a TEKCTOBBIX JAaHHBIX Ha HAJIUYUE
MCKOMOM TOJICTPOKH C MCIOJIb30BaHMEM METO/a ABYX ykazarenei. [Ipumenenue
METOJla JBYX YKazaTejell s T[OuCKa TOJCTPOKH, KOTOpash oOrpaHuyeHa
yKa3aHHBIMU CHUMBOJIaMU. VIcronb30BaHUE CTPYKTYpPHI JaHHBIX MHOXKECTBO JJIs
paboThl ¢ TeKCcTOBbIMU JaHHbIMU. CopTupoBKa MHOXecTBa. Mcmonb3oBaHue
(dbopMyIbl BKIIOYEHUN U MCKIIOYEHUH IS JBYX MHOECTB MPHU PEIICHUU 3a]1a4y
noucka MmojAcTpoku. HasHaueHue M MCMONB30BaHHE METOa count MpH aHalK3e
TEKCTOBBIX NaHHBIX. [locTpoeHne 4acTOTHOTO cloBaps.

I'enepauusi cjoB 3agaHHOro aJjgdgasura. PelieHue TPaKTUYECKUX 3ajad,
OCHOBaHHBIX Ha T€HEpaIuu onpeaeaéHHoro Habopa cumMBoIIoB. ['eHepanust Bcex
BO3MOJKHBIX CJIOB M3 3aJaHHOTO Habopa OykB. Mcmonb3oBaHue mepeOOpHOTO
aNropuTMa sl pelieHus 3a1a4i TeHEPALH CJI0B. BlI0KEHHbBIE LIUKJIBI.
Ucnonb3oBanue ¢yHkuuu product momyns intertools si3pika mporpaMMHUpPOBAHUS
Python nns reHepanuu BceX BO3MOXKHBIX COYETAHUN YKa3aHHBIX CUMBOJIOB IMpU
re’epaiuu cioB. CpaBHEHHE JIBYX CIIOCOOOB T'€HEpalM BCEX BO3MOXKHBIX CJIOB U3
3ajaHHOro0 HaOopa OykB. I'eHepalusi clOB, OCHOBaHHAas Ha JIEKCUKOrpadUuecKoil
MepecTaHoBKe OyKB B CIIOBaX 3aJlaHHOW MHBL. Mcmonb3oBanue QyHKIUS
permutations Moayns intertools si3pika mporpammupoBanus Python s pemenus
3aja4 reHepauuu cioB. [IpakTudeckoe HCMONb30BaHHE MOAYNS intertools mpu
pelIeHnH 3a/lad TeHepaluyd BO3MOXHBIX CJIOB IMPU HAJWYUU WIM OTCYTCTBHH
KOHKPETHOT'O CUMBOJIA B CJIOBE.

Hesounciiennble naHHble. CuUuTbHIBAHUE JAHHBIX M3 TEKCTOBOro  (paiina.
®opmupoBaHue MaccuBa lenbiX uyucesl. OOpaboTka 31eMEHTOB MaccuBa. BwiOopka
AJIEMEHTOB MacCHBa B COOTBETCTBUHM C 3aJaHHbBIM ycioBHeM. Mcronb3oBaHue



CIIOXHBIX YCIOBUM HJisi OIpeAesieHUs KPATHOCTH AJIEMEHTOB MacCHBa YKa3aHHBIM
3HaueHusAM. OrnpeaeneHne MaKCUMalbHOTO M MHUHHUMAJIBHOTO CpPeId OTOOPAHHBIX
YHCEJL.

YuciaoBble aBTOMATBIL. AHAIU3 YHUCIOBBIX aIropuTMOB. Vcmonb3oBaHue
dbyHkumii bin, int 11 TpeACTaBICHUS YUCEN B CHUCTEMaxX CUUCICHUSI C Pa3HbIM
ocHoBaHWeM. lcronb30BaHKE sI3bIKa MporpaMMupoBanus Python mis pereHus
3a/1a4 Ha 00pabOTKy HATYpaJlIbHBIX YHCET YUCIOBBIMU aBTOMATAMHM.

Peryisipuble BbIpaseHusi. 3HAKOMCTBO C PErYISIPHBIMU  BBIPAXKCHHUSIMU.
Uctopust Bo3HMKHOBeHHS. OOIME€ NPUHIMIBI HCIOJb30BAHUS PETYISIPHBIX
BBIPAKCHUU.

PerynspHoe BblpakeHHE Kak IIa0JOH JUIsi TMOMCKA TMOACTPOK B TEKCTE IO
3aJlaHHOMY yclioBUIO. Mcmonb3oBaHWe MOAYNsl re si3blKa MNPOrpaMMHUPOBAHUS
Python. OchoBbl cunTakcuca. [11aGioHBI, COOTBETCTBYIOIIME OIHOMY CHMBOJIY.
Vkazanue KkonudecTBa mNOBTOpeHUU. [IpuMepbl HCHOAB30BAHUS PETYJISAPHBIX
BBIPAKCHU.

Mopaudukanuss TEKCTOBBIX JaHHBIX € HCHoib3oBaHueM PB. Ouunctka naHHBIX.
Pa3nenenue naHHBIX Ha OTHelbHBIE cTONONBI. [lonck M 3ameHa ¢ momomsio PB.
Hcnonb3oBanue ¢ynkimii search, fullmatch momyns re si3pika mporpamMMupoBaHUS
Python. Pemienue nmpakTuueckux 3aja4u aHajnu3a TEKCTOBBIX JaHHBIX.

Hcnonb3oBaHue peryaspHbIX BBIPAKEHUN JI TMOUCKA W 3aMEHbl JAHHBIX C
noMoIipio cpeacTs opucHoro makera LibreOffice.

HIudpposanue. Kpunrorpadus. Kpunroananus. Kpunroananutuk. [udp. Kirod.
[udpopanue u gemudposanne. udper nmoacranosku. udp Llezaps, cxema
mudpoBanus. Vcrnonap30BaHne BO3MOXKHOCTEH si3bIka IporpamMmmupoBanus Python
JUTS pelieHue MPOCThIX 3a/1ay MU(poBaHus UHHOPMALIHIH.

Pa3nen 4. UnciaeHHble METObI, D 4YacoOB

IIpaktukym no pemenuro ypaBHenuit B JT. Ilorpemnocts pe3ynbTaTa
BbIYHMCICHUN. ICTOYHUKHN NOTPEIIHOCTEN MPHU KOMIIBIOTEPHBIX BBIYUCICHUSIX.
BpraucianTenbHO yCTOMYMBBIE METOJIBI PELICHUS 3aja4d. MeToauKa perieHus
ypaBHEHUN C UCIOJIH30BAHUEM Ta0JIMYHOTO IIpoIieccopa. Perenne mTuHeHHBIX
ypaBHeHUil. Meton mpubnmxenuit. [Tlondop mapamerpa.

Pemienne ¢unancoBpix 3amau B IT. CrpykrypupoBanue HHPOPMALUH
(buHAHCOBOTO XapakTepa O IEHAaX U aCCOPTUMEHTE MPHU BHIOOPE TOBAPOB M YCIYT.
duHaHCOBasI TPAMOTHOCTB: PACXOJIbI, JOXOJbl, CEMCHHBIA OOJKET, IUIATS)KH H
pacuétel. Pemienue 3amau Ha ympaBieHwe pacxogamu. CpaBHEHHE BapHUaHTOB
pacxolioB U A0X0A0B. JIMUHBIA U ceMelHbI OroakeT. PacuéT u yriata HaloroB.
HccaenoBanue rpagukoB PyHKIU B MOJAPHBIX KOOPAMHATAX.
Hcnonp3oBanue MONSIPHBIX KOOPJAWHAT MPU MOCTPOCHHHM rpadukoB (yHKIUN B
AMEKTPOHHBIX Ta0numax. OCHOBHBIE BO3MOXXHOCTH OQOpMIIEHUS TpapuKOB
GyHKIMHA B MONSPHBIX KoopauHatax. @opmar ocu. @opmMaT OCHOBHOW CETKH.
UccnenoBanne wusMeHenus rpaduka (yHKIMM B 3aBUCUMOCTH OT KOJIMYECTBA
BbIOpaHHBIX 3HaueHuiu. VccienoBanue moBeaeHUs] Tpaduka B 3aBUCUMOCTU OT
3HaueHuil ko puuuentoB. CocTaBiieHHE OTUETA O MPOBEAEHHBIX UCCIEIOBAHUAX.



IIpakTMKYM 10 BBIYHCJICHHIO JJIMHBI KPHMBOH. JMCKpeTM3amus Kak METO.
onpeneneHus MuHbl KpuBou. Illar muckpermsanuu. Mcenosib3oBaHue TeOpeMBbI
[Iudaropa nns BBIYUCIEHUS NPUOJMKEHHBIX 3HAYEHUH (PAarMeHTOB JJIMHBI
KpuBoi. CrocoObl yMEHBIIEHHUS TMOrPEIIHOCTH BbhluKciaeHU. MccnenoBanue
BIIMSIHUA 1lara JUCKPETU3alMd HAa KOHEUYHbIM pe3ynbrar. [IpoBepka pelieHus
nyTEM HaMKMCaHUs MPOrpaMMbl Ha si3bIKe porpaMMmupoBanus Python.
CpaBHUTENBHBIN aHAIU3 MTOIYYEHHBIX PE3YyJITATOB.

IIpakTukym 1o BbluMcIeHUI0 wWiomanei d¢uryp. IIpubmmx€HHOE BbIUKCIECHUE
wiomwaan Qurypsl. Vcmnonap3oBaHMe METOAA JUCKPETU3ALMMU ISl  BBIYMCIICHUS
wiomwanel ¢guryp. Mcnonp3oBaHue METOAOB MPSMOYTOJBHUKOB W Tpaneuui Jis
BBIYMCIICHUS IJI0IAaU (PUTyphI CPECTBAMH TaOJIMYHOTO MpoLieccopa.

1 1xmacc

Conep:xxanune moay.asi «MojaeJMpoBaHie W ONTHMHU3ALUS)

B conepxxanuu yue6HOTO MOayhs «MoaenupoBanue u ontumuzanus» (17
4acoB) BBIACJIAIOTCS IBa TEMAaTUYECKUX pa3jiena.

Paznen 1. «MopaenupoBanue» — H3ydeHHE BO3MOXKHOCTeW makerta Scilab
U1 3aJla4 MOJEJIMpOBaHus. B mpouecce u3ydeHus pas3zena y4YeHHKH MOoJydaT
BO3MOXHOCTh HAYy4YUTHCS TOCTPOCHHUIO KaK JBYMEPHBIX, TaK U TPEXMEPHBIX
rpaMKoOB, HUCIONB30BaTh Cpeay ISl PEIICHUS YPaBHEHHH W MOJEIUPOBAHUS
IPOLIECCOB PA3IUYHON TPUPOIBI.

Paznen 2. «Pemenue 3a1ay onTUMU3AMK» HANPABIEH HA TOHUMAHUE LIEIN
ONTHUMU3AIMK, a TakKe T[IOJYyYEHHS ONbITa B  PEIICHUH MPAKTUKO-
OpUEHTHPOBAHHBIX 3a/1a4.

Paznen 1. «MoaeaunpoBanue», 9 yacon

Cpena Scilab ITaker Scilab. Haznauenue u ycranoBka. CucrteMHbIe TpeOOBaHHS K
KOMIIBIOTEPY W OINEpPallMOHHOW cucTteMe. BHEMHWI BUA OKHA MpPOrpaMMbl. 3OHBI
IpoCcMOTpa ¥ peaaktTupoBanus. OCHOBHBIC KOMaH/IbI TJIaBHOTO MeHIO Scilab.
Onepamuu u pynkuun. Paborta ¢ daitnamu. OcHOBBI paboThl B cpene Scilab.
Cpena Scilab: nocrpoenue rpaguxoB. [locTpoeHrne nByMepHBIX TpauKOB B
nekapToBoil cucteme koopauHatr. @Dynkmus plot. Iloctpoenme rpadukoB
HECKOJIbKHUX (YHKIIMIA B OJJHOUM CHCTEME KOOpAUHAT. BO3MOKHOCTh MOCTPOCHHUS
HECKOJIbKHUX rpaduKoOB B 0JJHOM rpadudeckom okHe. OdopmiieHne rpadukos.
[TocTtpoenue nByMepHBIX TpadUKOB B TOJNAPHOM CHUCTEME KOOpJWHAT.
ITocTpoenue TpéxmepHbIX rpadgukoB B cpeae Scilab. [Toctpoenue TpéxmMepHbIX
rpadukoB. OCHOBHBIE BO3MOKHOCTH O(OPMIICHUS TPEXMEPHBIX IPaUKOB.
Ucnonp3oBanue ¢ynkumii genfac3d u eval3dp. @ynknun meshgrid, surf u mesh.
[Tpumenenune dhynkumii plot3d2 u plot3d3 mist moctpoenust TpéXxMepHBIX TpauKoB

B cpene Scilab. Mcnonb3oBanne apyrux ¢yHKImid.

Cpena Scilab: pemnenne ypaBuenuid. Boamoxxnoctu cpeasl Scilab s permenns
ypaBHeHu. OmpeaeneHne MOJIMHOMA ¢ TMoMomblo (QyHKIuu poly. Pemienue
anreOpanyecKux ypaBHEHUH ¢ momolblo QyHKuuu roots. ['paduueckuii cnocod



penieHus 3aad.

MopeaupoBanue B cpene Xcos makera Scilab. I'papuueckas mHTEpakTUBHAS
cpena uisi MOJEIMPOBAaHUS CHUCTEM M NPOLIECCOB HAa OCHOBE OJIOK-cxeM XcCOS.
Texunonorust monenupoBanus B cpene XCo0s makera Scilab. CocraB 6ubmmorexu
Xcos. Cxema paszpabotku Mojened B cpene Xcos. HMccienoBanwe Mojenu
nemudparopa.

MonenaupoBanue (puzndeckux mojaeseii. ['papuueckoe MonenupoBaHue B cpefie
Xcos. MogenupoBaHUE OSKCHEPUMEHTA 110 TMOJYYEHUIO BBIXOJHOIO CHUTHAja
3ananHoro Buaa. [loctpoenne Gpuznyueckoit MoeNu Mo 3aJaHHOMY aJITOPUTMY.
NccnenoBanue noaydeHHON PU3HMUECKON MOICIIH.

MoaeaupoBaHue cucTeM ynpapjieHus. MoaenMpoBaHUE CUCTEM YIIPABIECHUS B
cpene rpaduueckoro wmonenupoBanus XcoS. MccinenoBaHue Mojened CUCTEM
yIPaBIEHUS.

MogaeaupoBanue nomyasuuii. Moaens «HEpHsIii smuk». CUCTEMBI C TPIMOK U
oOpatHOM cCBs3pl0. Mojens mnomyssiuuu 0e3 orpanuuenuil. HccnemoBanue
CTaHJapTHOTO pemieHus B cpene Scilab. Mojaens momymnsiuu ¢ orpaHUuYEHUSIMHU.
Monens depxtonbera. MecnenoBanue ctaHAapTHOTO peleHus B cpeae Scilab.
HccnenoBanue penieHuid 3a1a4 o MomyJisinuu B cpene Scilab.

Co3nanue rpaguueckux npuwiaoxeHuii B cpeae Scilab. OcHOBHbIE KOMIIOHEHTHI
BU3yaJbHOTO Tpuiioxenus cpenbl Scilab. I'paduyeckoe okno. KomanmaHas kHOMKa.
[lepexmntouatensb, ¢aaxok. [loctpoeHune mpocThix rpaduyecKux MOENEH B cpefe

Scilab.

Pa3nen 2. «Pemenune 3a1a4 oNTHMHU3AIUNHY», 8 4acOB

Pemienne 3aja4  ONTUMH3ANMHM C NOMOIIBI0 JJIEKTPOHHBIX TAOJIMIL.
HcnonszoBanue Bo3moxkHocTeid DT LibreOffice Calc ams pemenus 3amay
ONTHUMU3AIMN TIPU HUCCICAOBAHUU JIMHEHHBIX (YHKIIMH OJHON IepeMEHHOM.
Onpenenenne MakCUMyMa, MUHUMYyMa M IPYTUX IIEJIEBBIX 3HAYCHUI (YHKIUH C
nomotisto Pemarens. Pemenne npakTuko-opueHTUPOBAHHBIX 3aa4, TPEOYIOMUX
ONTHUMU3ALUY.

Pemenue 3a1a4 onTumMu3anuu (GUHAHCOBBIX NmponeccoB. CucremMaTu3anus,
IJIAHUPOBAHUE, YUET JIMUYHBIX U CEMEUHBIX pacxofoB. CpaBHEHUE BApUAHTOB
pacxonoB u ux ontumu3anus. Mcnons3oBanue DT s ananmza GuHAHCOBBIX
MoKa3ajed ¢ IeNbl0 MX ONTUMH3alMH. PeleHne NpakTUYeCcKuX 3aJad Ha
ONTUMU3AIUIO PACXO0B.

Pemenue 3aga4 ontummn3zanuu B cpeae Scilab. BosmoxHocTu nmoucka

JIOKAJIbHOTO MHHUMYMa (DYHKIIHH OJTHOM IepeMeHHOH B cpeae Scilab.

Hcnonw3oBanue @QyHKkuuu optim s pemeHuss 3anad  ontuMuzanuu. Ilouck
JIOKAJIbHOTO MUHHMyMa (YHKIIMM HECKOJBKHX mepeMeHHoW B cpene Scilab. ITowmck
MuHumyma pyHkiuu Pozenopoka.

OnTuManbHbIN BBIOOP: 324a4M JIMHEHHOI0 NMPOrpaMMupoBaHus. OyHKIUS LETH.



Cucrema orpaHMyeHUi 3a1ad JUHEHMHOro mporpammupoBaHus. @yHKuus linpro s
pelieHuss 3aj1ad JMHEWMHOro mnporpaMMupoBanud. CTpyKTypa W HCHOJb30BaHHUE.
Pemenue mpakTUKO-OPUEHTUPOBAHHBIX 3aJad, TpeOyIOUMX ONTHUMHU3aLUU, C
MIOMOIIIBI0 BO3MOXKHOCTEN cpefibl Scilab.

OnTuMu3anusi BbIYHCJIUTEIBHBIX NPOLECCOB: NpakTukyM. [lapamnensHbie u
MOCJIEIOBATENIbHBIE BBIYUCIHUTENbHBIE MPOLECCHl. 3aBUCUMOCTbh BbIYUCIUTEIBHBIX
mporieccoB  Apyr ot aApyra. OmnpeaeneHue MaKCUMadbHON (MHUHUMAJIBHOMN)
MPOJOJKUTENBHOCTY BpPEMEHU BBINIOJHEHUS BBIYMCIHUTEIBHBIX IPOLIECCOB MPH
3aJlaHHbIX YCIOBUAX. OCHOBHBIE METO/IbI PELIECHUS 3a/1ay ONTUMU3ALUY.

Huarpamma ["anTa B pelieHuu 3aa4 ONTUMHU3ALNN MTapalieIbHbIX

BBIUYHCITUTEIBHBIX POLIECCOB.

Copnepxxanne Moayisi «VCKycCTBEHHBIM MHTEIIEKT U MAallMHHOE

oOydeHue»

B copepxanuu yueOHOoro wmopaynsi «MCKyCCTBEHHBIH MWHTEIEKT H
MalIMHHOE OO0y4YeHUe» BBIICNAIOTCS OJWH TEeMaTHUYEeCKUN paszfen, KOTOPbIH
HanpaBJIeH Ha 3HAKOMCTBO OOYYarOIIMXCS C MCTOPUEH M JIOCTHUKEHUSMU
MCKYCCTBEHHOTO MHTEJUIEKTa, a TaKKe 3HAKOMCTBO C OCHOBHBIMHM MPUHLIUIIAMH U
QIrOpUTMaMH MAIIMHHOTO 00YyYEHUSI.

Pa3nen 3. «McKycCTBeHHBIH HHTEJJIEKT U MAlIMHHOE 00yuyeHue», 17 yacos

HNckyccrBeHnblid nHTE/IeKT. BBenenne. Onpenenenue M. YcinoBHoe aeneHue
cucreM WU cnaGeiit (wnmm npukiagaoi) WU, cwnpHBIM (Wm  oOmuid) u
cynepcwibHbI. McTopus passutus MU, Tect Trropunara. Obmactu npuMeHEHUS
NHN. KoMmnbroTepHOE 3pE€HHE, CUCTEMbl pACIIO3HABAHMSI PEYH, IKCIIEPTHHIE
CUCTEMBI, pOOOTOTEXHUKA U JIP.

Hcnonn3oBanne cymecrBywmux cucrem UU. Ontumuzanus oOcmyKUBaHUS
OaHkoMaTroB, o00paboTKa 3asgBOK Ha KPEIWUTHI, IOBBIIMICHUE OE30MaCHOCTH
TpaH3akuuu. lcrnosb30BaHME HEUPOCETEW ISl CHWKEHUS aBapUMHOCTH Ha
noporax. Mcnonb3oBanne MM B nuarHocTruke, poOOTOB-aCCUCTEHTOB B XUPYPIHUHU.
Cuctempl  YMHOro  JIoMa:  yIpaBjJ€HUE  KIMMATUUYECKOW  TEXHUKOM,
WHTEJUIEKTYaJbHbIE CUCTEMBbI Oe3omacHOCTH u Ap. CepBHUCH paclio3HABaHUS H
cuHTe3a peun. MHTennekryambHas 00paboTka JOKYMEHTOB ISl ONTUMM3AIUU
JTIOKyMEHTO000pOTA.

3ajayd  MAIIMHHOTO o00y4yeHusi. MamuHHOe OOydYeHHE KakK METOOJIOTHS
UCKycCTBeHHOro wmHTeluiekta. Kmaccudukanus. Perpeccusa.  Knacrepuzamms.
O6paboTka ecTecTBEHHOro f3blka. OCHOBHBIE AJITOPUTMblI MAIIMHHOTO OOYYEHUS.
Onenka kavecTBa Mojeau. PazneneHue BbIOOPKM Ha OOYYaronIyi0 W TECTOBYIO.
Hcnonp3oBaHue METPUK B PA3IMUHBIX 3aJa4aX MAIIMHHOTO 00YYEHUS.

Bo3smoxnbie omumOku kiaaccupukanuu. DopMHpOBAHWE MATPHUIBI  OIIUOOK.
BrisiBieHre MeTpuK KadecTBa s 3a71a4 KIacCU(PUKAIIMKA U PETPECCUH.

Meton 0am:karmux coceneii. Mcnonn3oBanue metona k-Ommxaimumx coceaei

JUIsl perieHus 3aaaun kiaccudukanuu. [loaroToBka maHHbIX JJ1s IPUMEHEHUS
Metona k-NN. OcHoBHBIE 3Tambl B pelIeHUMH 3a7ad. 3HAKOMCTBO C



HCIIOJIb30BaHUEM MeTo1a K-Ommkaiiinx cocener Ayl pelieHus] NPaKTHYECKUX
3a/1ad.

AHaIM3 OTKJIOHeHW#. MeToapl OIEHKM KadecTBa pElIeHUs s  3aj1ad
MalMHHOro o0yueHus. PelieHue 3agaun MUHUMU3AIMKN OTKIOHEHUH. OCHOBHBIE
NPU3HAKK BO3HMKHOBEHHUS HENOOOy4YeHUST M 1epeoO0ydeHus B Ipolecce
MaIlIMHHOTO O0YyYEHHUSI.

[epeBo mnpuHsaTHA pemieHnid. CXeMa M OCHOBHBIE  XAPAKTEPUCTHUKHU
npeBoBuaHOTO rpada. JlucroBoit ysen. Mcnonb3oBaHue IpeBOBUAHOrO Tpada B
KAaueCTBE JEPeBa MPUHATUSA PEUIEHUNA. METOI0I0TNYECKUE TPEUMYLIIECTBA JIEpEBa
NpUHATUA pelieHui. Mcnosb3oBanue aepeBa NPUHATUSA PELICHUN IS PELICHUs
MIPAKTUYECKUX 3a]1a4.

3agaua kinaccupukanun. JuHeiiHas Moaeab. 3a1ada KIaCCU(PUKALMHA B MaiHHOM
oOyuenun. OnucaHue mareMaTudeckor Mmonenu. JluneitHas (QyHKIUsS omHOW mepeMeHHoW. OnpenencHue
KO3((UITUSHTOB JTUHEHHOMN (DYHKIIUH METOZOMITIOCIIEA0BATEIbHBIX YTOYHCHHM.

OOyuenune gauHeiiHoii monmeau. Co3nanue oOydaromieil BbIOOpkH. OrnucaHue
nporecca o0ydeHus. Onoxa. 3HAKOMCTBO ¢ OOy4YeHHMEM JIMHEHHON Mojenu Ha
IPOCTOM MPUMEpPE UCKYCCTBEHHOIO HEWpOHA C OJHUM BXOAOM, Korja y=Ax (mpu
b=0).

JIuneiiHass perpeccusi. 3HAKOMCTBO C OCHOBaMHU JIMHEMHOW  pPErpecCUH.
[MpsimonuHeiiHas annpokcumanus. Bo3moskHocTH oneHuBaresst LinearRegression
oubnuorexu Scikit-Learn. PaccmoTpenue mnpuMepoB HCIHOJIB30BaHUS JTUHEHHOM
perpeccum.

Iepuentpon. Heiiponnbie ceTu. [losBienue nepuentpona. Onucanue u cxema
AJIEMEHTApHOTO NepienTpoHa. Mi3MeHenne BecoBbix K03 uiimeHToB. Meroauka
00y4eHUs MOJICIIH.

MHorocaoiHbIe ceTH. APpXUTEKTypa MHOTOCTIONHON ceTH. OCHOBHBIE MPUHIIUIIBI
pabotel. OyHKIUS akTUBaUU. KomnyecTBO BXOMOB M BhIX0AOB. OmnpenencHue
KOJIMYECTBA CKPBITHIX cI0€B. OO0ydeHrne MHOTOCIONWHOM ceTH. MeToa 00paTHOTO
pacIpoCTpaHCHUS OITUOKH.

BaiiecoBckasi cratuctuka. BeposTHocTHble  anroputmbsl.  OnpexaeneHue
BEPOATHOCTH MPHUHAIICKHOCTH K Kiaccy. HezaBucumbie mpusHaku. OOpaboTka
3aBUCHUMBIX MIPU3HAKOB. Hcnionp3zoBanue HAaWuBHOTO OaiiecoBCKOTO
KinaccuukaTopa B PpEIIEHWH 3aJad C HCIOJIb30BAHHEM BEPOATHOCTHBIX
aJTOPUTMOB.

NuauBuayaiabHblii mpoekT. BpiOOp 0AHOTO #3 aNrOpUTMOB MAIIMHHOTO
oOydeHUs JUIs pelIeHus 3ajad npoekta. Mcmonp3oBanue O6ubamorek Python ms
oOyuenuss mognenu. OlleHKa KauecTBa IOJYyYeHHOW Monaenu. Busyamuzanus
pesynbrata. AHanm3 u ohopMIIeHHE pe3yibTaTa paboThlI.



TEMATHUYECKOE INTAHMPOBAHUE KYPCA
«(TPAKTHYECKAAA HWHOPOPMATHUKA»

10 kaace

1 yac B Hegeio, Bcero — 34 yaca

TewMsl,
pacKpbIBarOIINE
JIAHHBIN pa3ael

IIPOrpaMMBl,
1 KOJIUYECTBO
4acoB,
OTBOJUMOC Ha
UXUA3YUYCHUE

VYyebHoe conepxaHue

OCHOBHBIE BUJIEI
eI TEIIbHOCTH
yUYalIuXxcs Mpy U3YICHUH
TEMBI
(Ha ypoBHE y4eOHBIX
JICUCTBHUM )

Paznen 1. O6padoTka MAaCCHBOB JaHHBIX B 3JIEKTPOHHBIX Tadaunmax(9

4acoB)

DOyHKIUU
AIIEKTPOHHBIX
TaOJIUL] JUTS
00paboTku
OOJIBIIINX
MAacCCHBOB JaHHBIX
(1 gac)

Hcnonb3oBanue GyHKIUN
B OT nyst 06paboTku
0OJIBIINX MAaCCHUBOB
TAHHBIX 0€3
JTIOTIOJTHUTEIbHBIX
ycnosuii: CHET, CYMM,
CP3HAY, MAKC, MHH.
O6paboTka 0JTHOTO
Jyara3oHa 3Hau4eHUH mpu
HaJUYUH YCIIOBHS C
MOMOIIBIO (DYHKITH:
CUETECIJIN,
CYMMECIJIN,
CP3HAYECIJIN.
O6paboTKa HECKOJIBKUX
JUANa30HOB 3HAYEHHU U TIPH
HaJIMYUU HECKOJIbKUX
YCJIOBUH C MOMONIBIO
byHKITHH:
CUETECJIUMH,
CYMMECJIMMH,
CP3HAYECJIMMH,
MAKCECIJIH,
MUWHECIJIN.

e PackpsiBacT CMBICIT
U3y4aeMbIX ITOHSATHH.

e lcnonp3yet Mactep
byHkuui npu padore ¢
oT.

e Pa3pabarsiBaeT airoputm
pEIIeHUs 3a/1auu C
UCIOJIb30BaHUEM
CTATUCTUYECKUX (HYHKIIUN
J1s1 00pabOTKK OOIBITNX
MAaCCHBOB JJaHHBIX.

e Kitaccupunmpyer
byHKIMM 17151 00paboTKH
MAaCCHBOB T10 HAIMYHUIO
WJIH OTCYTCTBHIO
yCIIOBUS/yCTIOBUH.

e lcnonb3yer
BO3MOXHOCTU 00pabOTKH
JAHHBIX C TIOMOIIBIO
byakouit B OT mis
perIeHs TOBCETHEBHBIX
3ajay.




TewMsl,

pacCKpBIBArOIINE OCHOBHBIE BU/IbI
JAHHBIN pa3fen JeATEeIbHOCTU
MPOTPaMMBbl, VueBHoe cofepiKanie y4YaIluxcsl py u3y4eHuu
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE Ha JEeWCTBU)
UXU3YUYEHUE
Busyanuzamus | O6paboTka 60JIbIINX e PackpbIBaeT CMBICI
naHHbIx (1 00B5éMOB ga”HHBIX B DT M3y4aeMbIX IOHSATHM.
qac) nepe] BU3yaau3aluen. e OmnpenenseT 1eb
Oco0eHHOCTH pa3HbIX BU3yJIM3AIUH JJAHHBIX.
BUJIOB IUarpaMM U UX e BriOupaer u ucnonb3yer
UCITIOJIb30BaHMUSI. bynkuuu OT nos
[TocTpoenue auarpamm B 00paboTKU JAHHBIX TIEpe]
LibreOffice Calc ¢ BU3YaJIN3allHEH.
MTOMOIIIBIO MacTepa. e [lonumaet paznuuue
Cronbuaras, JIeHTOYHAs, TUIIOB IUarpaMM |
KpyroBas Juarpammel, I'PaMOTHO BBHIOUpAET
rpaduxk. NOAXOASUIYIO B
JnarpaMmbl B sUeHKaxX — 3aBHCHMOCTH OT ICJIH
CIIAPKJIANHBI. BU3yaJIn3anuu.
Jlpyrue THIIbI THarpaMm: o CTpOUT AUAaTPAMMBI B
e CronOupl 1 TUHAH LibreOffice Calc ¢
e bupxesas IIOMOIIIBIO MacTepa B
Axarpamma COOTBETCTBUHU C
e Ob6uacth BBIOpAHHBIM THIIOM Ha
e [ly3mippKOBas OCHOBE 00pabOTaHHBIX
auarpaMmMaMu JAHHBIX.
e Cervarad e [IpoBOoAUT NEPBUYHBIN
AuarpamMma. aHAJIN3 JAHHBIX HA OCHOBE
BU3yaJIM3aLIUH.
Bo3MoxHbIe MonenupoBanue e  PackphIBaeT CMbICII
HaIlpaBJICHUS AKCIIEpUMEHTA ITPU paboTeHaa M3Y4YaeMbIX MOHSTHH.
UCCJIEIOBAaHUN | MHJMBHUAYaJIbHBIM IPOEKTOM. o [losicuser
Hcnonp3oBanue G yHKITHI: HaIpaBJICHUS
OTKpBITBIE CIIVUMEXAY() n UCCIIEOBAHUN.
JTAHHBIE. CIIVUMEXOY.AB() nns e Ucnonw3yer maru
®opmarCSV (1 | momydeHUss MOJIEIH TAHHBIX MacTepa reHepanuu

qac)

LEJIBIX CITyYalHBIX

CJ'Iy‘-IElfIHbIX YUCCJI OJIA1




TewMsl,

pacCKpBIBArOIINE OCHOBHBIE BU/IbI
JAHHBIN pa3fen JeATEeIbHOCTU
MPOTPaMMBbl, VueBHoe cofepiKanie y4YaIluxcsl py u3y4eHuu
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE Ha JEeWCTBU)
UXU3YUYEHUE
YHUCEN B OIPEIEIEHHOM MOJIYYEHUS
Jrara3oHe. HEO0OXO0UMOT0
Ucnonw3oBanue QyHKITUN: pacnpeaeneHus.
CJIYUC() mu CJTUHUC.AB() e [lonumaet paznuuue
JUTSL TIOJTYYEeHUS CITydaiHbIX WHCTPYMEHTOB
yucen B auamnaszone ot 0 10 reHepaluu CIydyaliHbIX
1. YHCe U JOKa3bIBaCT
OTKpBITHIC TaHHBIE B CETH MIPaBUIILHOCTH BHIOOPA
WNurepuer. ®opmar CSV, JU1S MOAEIMPOBAHMS
AKCTIEPUMEHTA TIPH
MIPOBEACHUHU
MCCIIeI0BAHUSI.
e  OcymiecTBisieT MOUCK
OTKPBITHIX TAHHBIX B CETU
NuTepHar.
O6paboTtka UcnonwzoBanue GpyHKImiit DT e  PackpsiBaeT cMbICI

MAaCCHBOB JJAHHBIX
B 9JIEKTPOHHBIX
tabuiax (1 gac)

U1l 00paboTKH

OOJIBIINX MaCCHUBOB
JTAHHBIX.

Maccusbl gaHHbBIX B OT.
OnHOMEpHBIE U
JIBYMEpPHBIE MaCCUBBI. THUIIBI
JTAHHBIX, PE3YJbTAT
paboThl. DyHKIHSA
HAUMEHBIINN
(HAUBOJIBIIIN).
ITosneMeHTHOE CIIOKEHHUE,
BBIYMTAHUE, YMHOKECHUE U
JIeJICHUE DJIEMEHTOB JIBYX
MAaCCHBOB.

Pemenune npukiaaHeIx
3a/1a4 BBIOOPOYHOTO
CYMMHMPOBAHUS C
HCIIOJIb30BaHUEM

M3y4aeMbIX MIOHSATHUH.

[Tornmaet paznuuue B
pUMEHEeHUH (GOpMYJT K
JTMaTnia30Hy SYeeK U
pUMEHEHUH (HOPMYIT K
MaCCHBY JaHHBIX.

[Ipumenser
BBIYHUCITUTEIIBHBIE
GyHKIIMY K MacCUBaM
JAHHBIX JIJIS1 TIOBBIIIICHUS
3 PEKTUBHOCTH PEIICHUS
MPUKJIATHBIX 33124
aHaJM3a TaHHbIX.

Pewraer 3anaun
MO2JIEMEHTHOTO
CJIOKECHUSI, BEIYNTAHUSA,
YMHOKCHUS U JISTICHUS
JIByX MaCCHBOB.




TewMsl,

pacCKpBIBArOIINE OCHOBHBIE BU/IbI
JTaHHBIN pa3nen JIeSITEIbHOCTH
MIPOTPAMMBI, VueGHoe cofepKanue yUYalIuxcs Mpy U3yICHUH
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE Ha JEeWCTBU)
UXHU3yYCHHC
MaCCHBOB. npyUMeHEeHUEM (YHKIUN
00pabOTKH MacCUBOB.
O0bpaboTka IIpencraBneHue JaHHbBIX B e  PackpbiBaeT cMbIC
JIaHHBIX B painax | popmare CSV. M3Y4YaeMBbIX MOHITHUH.
dopmata CSV | Coxpanenue ganubix JT e [IpeobOpaszyer
(1 gac) LibreOffice Calc B TEKCTOBBIN (haiii B
dopmare CSV. dbopmar,
Hcnonw3oBanue obOpabateiBaembiii OT, u
Pa3IMYHBIX Pa3JeIUTENCH. Ha00O0POT.
O0bEM mamsaT Qaitnos e [lonumaer o6nacThb
dbopmara CSV. MIPUMEHCHHUS U
JlocTouHcTBa U JIOCTOMHCTBA (hopmaTa
HEZOCTAaTKH (paiiyioB, CSV miisa coxpaneHus u
IIPEJICTABIICHHBIX B nepeaavn TaHHbIX.
dbopmate CSV. e [IpaBuibHO
HpaKTI/ITIQCKa}I pa60Ta 1o PaCIIaKOBBIBACT q)aﬁJ'IBI
NpeoOpPazOBaHUIO JAHHBIX ¢opmara CSV s
B (bopMaT CSV. MOCJICAYIOMIECT0 aHaIn3a
CpaBHUTENLHBIN aHAJIN3 nanHbIX B OT.
3aHMMaeMoro oobEma
aMsTH TIPU XPAHEHUH B
TaOJIMYHOM M TEKCTOBOM
dbopmarax.
TeMpl,
PaCKpBIBAIOIIHE OcCHOBHBIE BU/IBI
JAHHBINA pa3en JeSITEIbHOCTU
IPOTPaMMBbl, VueBHoe cofepiKanne yUYalIuXxcs Mpy U3yICHUN
U KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE Ha X JEeUCTBUI)

VU3y4YCHUE




Koppendaunonusiit
anaym3 (1 gac)

CyTb 1 Ha3HAUYECHUE
KOPPEJSLUOHHOTO
aHaIm3a.

Koadpumment
Koppenauuu. MsmMenenue
YUCJIOBOT'O 3HAYCHHUS

ko3 duLreHTa
KOPPEJISIIIUU TIPU
PAa3JIMYHOUN CTEEHU
3aBUCHMOCTH
UCCIIENYEMBIX JAHHBIX.
KauecTBeHHas oLeHKa
3HaueHuu KorhpuimenTa
KOPPEJISILUY TTO IIKaJe
Yennoka. AHaIu3 JaHHBIXC
UCIIOJIb30BaHUEM (DYHKITUU
KOPPEJI B OT LibreOffice
Calc.

[TocTpoenue rpaduka
paccesinus. JIunus TpeHaa.
Pa36poc maHHBIX
OTHOCHUTEJIBHO JINHUH
TpeHAA.

Mento JlaHHEbIE.
Craructuka. Koppensuus
JUTS1 TIOCTPOEHHUS
KOPPEISIMUOHHOW MaTPHIIBI.
Pemenune npukiragaeix
3a/1a4 aHaJIM3a JaHHBIX Ha
OIPEJICIICHUE TTPSAMOU WIIH
00paTHOM 3aBUCUMOCTEH 110
3HAYEHHUI0 KO3 PuUIleHTa
KOPPEALNH.

PackpbiBaeT cMbICI
M3y4aeMbIX IIOHATHUH.

IloHumaer pasHuny
MEXy IPUYUHHO-
CJICICTBEHHOU CBSI3BIO U
KOppEJISIUUEN JTaHHBIX.

[Tonumaet
HEOOXOIMMOCTh
HCIIOJIb30BaHUSI
KOPPETSALMOHHOTO
aHaJIM3a OOJIBIITNX
JIAaHHBIX B KQUeCTBE
MHCTPYMEHTA
HCCIICIOBAHUSI.

Brnaneer HaBeIKaMu
WCIIOIb30BaHUs (DYHKITUN
OT LibreOffice Calc mis
BBIYMCIICHUS
koa¢ uirenTa
KOppENSALNHU, TOCTPOCHUS
rpaduka paccemBaHusl.

Crpour
KOPPESALMOHHYIO
MAaTPHUILy C TIOMOIIbIO
MeHIo /laHHEIE.
CraTucTuKa.
Koppensus.

[IpoBoauT aHaM3
KOPPEJISIIMOHHOU
MAaTPHUIIbI, UCTIOJIB3YS
YCJIIOBHOE
dbopmaTupoBaHue.

TeMpl,
PaCKpBIBAIOIINE
JIAHHBIN pa3es

MIPOrpaMMBbl,

1 KOJIMYECTBO
YacoB,
OTBOJMMOE Ha UX
U3y4YEHHUE

YyebHoe conepkaHue

OCHOBHBIE BUBI
JeSITETbHOCTH
y4ariuxcs npu u3y4eHuu
TEMBI
(Ha ypoBHE y4eOHBIX
JEUCTBUI)




BoccranoBnenue
3aBUCUMOCTEN
(1 gac)

3ajada BOCCTaHOBIICHHS
AHAIUTUYECKOU
3aBUCHMOCTH I10
OT/AEJIbHBIM 3HAYCHUSIM.
HNHTEepnosssunoHHbIN
MIOJINHOM,
WUHTEPIOJAIMOHHbIE
KO3 DULIMEHTBHI.
DKCTpaInoJALus.
CrinaxxuBanue. Meton
HAaMMEHBIIINX KBAIPATOB.
[TocTpoenue nomnHOMA
Jlarpanxa. [Ioctpoenue
JIMHUU TPEHAA.

PackpbiBaeT cMbICI
M3y4aeMbIX IIOHATHUH.

OOBsICHSIET CYTh
nporecca
BOCCTaHOBJICHUS
3aBUCUMOCTEH.

Bianeer HaBpIKamu
UCIOJIb30BaHUs () YHKIUN
AIIEKTPOHHBIX TaOIUIL 1JIs1
IIOCTPOCHHUS
MOJIMTHOMHAJIbHBIX
TPEHIOB, BBIBOJA
koa¢ unrenta
JNEeTEpPMUHALINU U

Kosddurment ypaBHEHUS MOJUHOMA.
JN€TepMUHALIUH.
ba3el jaHHBIX B Cozpnanue bJ1 B OT: ° PackpsiBaeT cMbICIT
AJIEKTPOHHBIX CTPYKTypa TaOJIUIIbI, M3y4aeMbIX MOHSITUM.

Tabunax (2 gaca)

3amuCH, TIOJIsI, THI TIOJI,
umst BJ[. CnocoOs1
3aI0JIHEHUS U
PEOAKTHPOBAHUS TAHHBIX.
Ucnonb3oBanue Gopmsl 115
3anojHeHus b/I.
CopTtupoBKa 3anucei.

D opMUPOBAHKE 3AMIPOCOB
Ha BBIOOPKY JTAHHBIX.

OuiIbTp.
Ilouck w 3aMeHa JaHHBIX.
Oyukuuss BIIP — mnowuck

JJIEMEHTOB B TaOHUIlE WIH
JaIia3oHe Mo CTPOKaM.
CBo1HbBIE TAOIUIIBL.

Pa3zpabatsiBaeT
CTPYKTYpy TaOJIHII JIs
MOCTPOCHHUsI 6a3bI
JAHHBIX B 3JIEKTPOHHBIX
TadIuIax.

Brnaneer HaBbIKaMu
WCITIOIb30BaHUS (DyHKIIHMA
AIIEKTPOHHBIX TAOJIHIL IO
paboTe ¢ mpocTeHIIeH
peSAIMOHHON Oa3oi
JTAHHBIX.

OcymiecTBisieT
COPTUPOBKY 3amuceit 6e3
MOTEPH JTAHHBIX.

[IpaBunbHO

TeMpl,
PaCKpBIBAIOIINE
JIAHHBIN pa3es

MIPOrpaMMBbl,

1 KOJIMYECTBO
YacoB,
OTBOJMMOE Ha UX
U3y4YEHHUE

Y4ebHoe conepkaHue

OCHOBHBIE BUBI
JeSITETbHOCTH
y4aIiuxcs npu u3y4eHuu
TEMBI
(Ha ypoBHE y4eOHBIX
JEUCTBUI)




[IpeumyiiecTBa CBOAHBIX
TabsuLl pu padoTe ¢
O0JbIIUMH 00BEMAMU
JNAHHBIX. AITOPUTM
CO3JaHUS CBOJHOU
Tabnuiel. Pemenue 3amnau
Ha CO3/IaHHE CBOJIHBIX
tabaui aias b1,

dbopmupyet 3anpockl Ha
BBIOOPKY JaHHBIX B
COOTBETCTBHUU C
IIOCTaBJICHHOM 3a1a4€eil.

OcymiecTBisieT MOUcK
U arperupoBaHue JaHHBIX
C IOMOUIBIO (DYHKIIMH
BIIP.

[Torumaer
MPAKTUYECKYIO
3HAYUMOCTH CBOJIHBIX
TaOINII, CO3JIaHHBIX
cpeactBamu JT.

Paznen 2. UHTENIEKTYaIbHBIH aHAIN3 TaHHBIX (8 yacoB)

BBenenue. 3amaun
aHaJIM3a JTaHHBIX

Hayxka o naHHbIX.
Hampasnenus Data

PaCKpBIBaCT CMBICJI
HN3Yy4aCMbIX MMOHSTHM.

(1 gac) Science. e [lonumaer mHPUYUHBI
BoctpeboBanHOCTD BocTpeboBanHoctu Data
cneunaiictoB Data Science. Science.

Llens 1 OCHOBHBIEITAITBI e [IpaBuibHO Ha3BIBAET

aHaM3a JaHHbBIX. MCTOYHUKH F'eHepaIuu

AHanu3, MporHo3upoBaHue, 00X 00BEMOB

BbIpa0OTKa pEKOMEHIallui JAHHBIX B COBPEMEHHOM

Ha IMpuMepax peracMbIX MHUpE.

3anau. Mcnons3oBanue e Brnaxeer noHnmanuem

OMOINOTEK SA3BIKA L[EJIX U 3a]1a4, PeIIacMbIX

nporpammupoBanus Python C MMOMOIIIBIO aHAIN3a

B Ka4eCTBEC MHCTPYMCHTOB HaHHBIX.

aHaIM3a JaHHBIX. e ['pamotHO

HNmnioptupoBanue HMIIOPTAPYECT

OMOINOTEKH M OTIACIBHOM OuOIMOTEKY 1
OTIENbHYIO (PYHKITUIO U3
OMOTMOTEKH S3bIKA

TeMpl,

PaCKPBIBAIOIIIHE OcHOBHBIC BUIBI
JAHHBINA pa3en NeSATEeTLHOCTH
IPOTPaMMBbl, VueBHoe cofepiKanne yUYalIuXxcs Mpy N3y9CHUN
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE HA UX JEUCTBUI)

H3y4YEeHUE




byHKIMY U3 OUOIUOTEKH
SI3bIKa IPOrPAMMUPOBAHUS

Python.

IPOTrPpaMMUPOBAHUS

Python.

[Tonroroska
naHHbIX (1 gac)

MamuHounTaeMmple
(opMaThbl TaHHBIX.
Yemoekounraemple
¢dopmathl TaHHBIX. ChIpBIC
nannbie. Data set (HaGop
naHHbIX). cToOuHUKN
naHHbIX. HeoOxoaumocTh
nepBUYHON 00pabOTKU U
CTPYKTYPH3aIIUH CHIPBIX
naHHbeIX. Hanbonee yacto
BCTpEYAIOIKecs OMMUOKHU B
CBIPBIX JJAHHBIX U HEKOTOPHIC
CIOCOOBI UX YCTPAHEHHUS.
Metoasl 00paboTKH
CTPOKOBBIX JIAHHBIX B SI3bIKE
nporpammupoBanus Python.

PackpbiBaeT cMbICI
M3y4aeMbIX IIOHSATHUH.

[Torumaer
HEO0OXOIUMOCTh
MIPEIBAPUTEITBHON
00pabOoTKH TaHHBIX

Bianeer nonumanuem
Habopa BO3MOMKHBIX
OLIMOOK ¥ MPUYUH UX
BO3HUKHOBEHUS.

[TpumeHnsieT MeToabl
00pabOTKU CTPOK SA3bIKA
IPOrpaMMHPOBAHUS
Python, ucrone3yet
HaBBIK OTJIAJKH
POrpPaMM.

Cpena Jupyter ITpoekT Jupyter. OcHoBHOE e  PackphsIBaeT CMbICI
Notebook (1 gac) | Ha3HaueHHE MPOEKTa U3y9aeMbIX TIOHSATHH.
Jupyter. Jupyter Notebook u e lcmone3yer cpemy
Jupyter Lab. Ycranoska Jupyter Notebook mst
Jupyter ¢ momonipro CO3/1aHus,
MEHeKepa MakeToB Pip. peIaKTUPOBAHUS U
Co3naHue 1 CoOXpaHEHUE OTJIaAKU IIPOTpaMM Ha
0yiokHOTa B hopmaTe A3BIKE
.ipynb. OcHoBHEBIC IIPOrpaMMHUPOBaHU
KOMITOHEHTBI OKHa. Python.
KonoBble 1 TEKCTOBEIE e Ilonumaer, kak
SYEUKH. Pexnumbl CO31aTh U COXPAHUTD
Templ,
PaCKpBIBAIOIIIHE OcCHOBHBIC BUIBI
JAHHBINA pa3en NeSATEeTLHOCTH
IPOTPaMMBbl, VueBHoe cofepiKanne yUYalIuxcs Mpy U3y9eHUN
¥ KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE HA UX JEUCTBUI)
U3yUYCHUE

PCAaKTUPOBAHUA U

0JIOKHOT B cpene Jupiter




BBITTOJTHEHUS. T eKCTOBAS
pa3metka Markdown.

Notebook.

Bnageer
BO3MOKHOCTSIMHU
TEKCTOBOU pa3METKHU
Markdown.

Hcnonp3yer
TEKCTOBBIE U KOJOBBIE
STYCVIKY JIJIS1 CO3JIaHMS,
PEIAKTUPOBAHUA U
BBITIOJIHCHUS.

ITaker Pandas
(1 gac)

bubanoreka s aHanu3a
na"ubIx Pandas.
VcranoBka OMOIHOTEKH
Pandas u3 61okHOTA.

CrpykTypa JaHHBIX Series.

Apudmernueckue
oreparyu, J0CTyH K
OTJICTLHBIM 3JIEMEHTaM 1
cpesbl B Series. Series Kak
cioBapb B Python.
CrniocoObl co3ganus
00BEeKTOB Series. SIBHbIe U
HESIBHbIE UHICKCHI.
CtpykTypa JaHHBIX
DataFrame. Urenue u
3anuck ¢aioB popmara
.CSV. Koman st
IPOCMOTpA MEPBBIX WU
MOCIIETHUX CTPOK
cuuTaHHOTO (aitna.

PackpsiBaeT cMbICI
M3Y4aeMbIX MMOHSTHH.

IIpaBunbHO
ornpeensieT 00bEKThI
Series u DataFrame.

Bnaneetr kxomangaMu
CO3/1aHNUsA OOBEKTOB
Series u DataFrame.

[TonnmaeT pa3HuIly
MEXy SIBHOW U HESIBHOM
WHJIEKCAIIUSIMH.

CamocTosgTenLHO
MIPUMEHSIET KOMaH bl JJIs1
CO3JaHUs OOBEKTOB
Series u DataFrame.

[TpaBuiibHO
HCIIOJIb3YET KOMaH/IbI JJIs1
cO3/1aHus OOBEKTOB
Series u DataFrame npu
pellIeHUH 3a7a4 aHaJIn3a
JTAaHHBIX.




TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael IESITCIbHOCTH
POTrPaAMMBI anuxcs Mpyu U3y4eHUU
porp ’ VYyeOHoe conepxaHue yHat PH YR
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE HA UX JeWCTBU)
U3YUYCHUE
Cratuctuueckue | HMcnons3oBaHue METONOBK | e  PackphIBaeT CMBICI
xapakTepuctuku | anementam DataFrame. M3y4aeMbIX MOHSITUM.

naHHbIX (1 gyac)

Bri6opka 1o ycnoButo B
cT0JIOIaX OOBEKTOB
DataFrame.
ArperupoBanue B Pandas.
CyMMmupoBaHue 3HAYCHUH,
OTIpEICIICHHE
MHUHUMAJILHOTO U
MaKCHMaJILbHOT'O 3HAUECHUH,
MOJCYET KOJINYECTBA
3Ha4YeHUI 00BEKTOB Series
u DataFrame. Ctatuctuka
C TIOMOIIIBIO (DYHKITUU

describe().

[IpaBunbHO
MIPUMEHSIET METOBI K
snemenTam DataFrame.

CamocTosITeNIbHO
bopMupyeT KoOMaH bl st
arperupoBaHusl JaHHBIX.

[IpoBOAUT ITEPBUYHBIN
aHaJIN3 JaHHBIX HAa OCHOBE
METOJIOB OIMHCATEIBLHOMN
CTAaTUCTHUKH.

Busyanuzanus

u
npeoOpa3oBaHue
naHHbBIX (2 Jaca)

Busyanuzanus 1aHHbIX C
nomoinpio Matplotlib.
Bunpl rpadukoB u
GYyHKIUY 11 UX
MIOCTPOCHHSI C IOMOIIIBIO
Matplotlib. Hacrpoiika
rpadukoB. CoxpaneHue
KapTUHKU.
[lepedopmatupoBanue
JTAHHBIX: OYHCTKA,
npeoOpa3oBaHue, CIUSHUE.
KareropuanbsHbie u
4HCIIOBbIe naHHbIe. [lonck
MPOMYIICHHBIX 3HAYCHUH.
Mertonbt 00paboTKH
MPOIYIIICHHBIX 3HAYCHUH.
OuibTparus JaHHBIX.
MacuirabupoBanue
naHHbIX. BeiOopka

PackpbiBaet cmbich
M3y4aeMbIX IIOHSATHUH.
[IpaBUIIBHO BEIOMpAET
BUJI rpaduKa ISl peIICHUS
IIOCTAaBJICHHOM 3aJI1aYH.
CamocToATENbHO
HACTPaWBaeT
OTOOpaKeHHUE Ha
rpaduke, UCTONIb3YS
BO3MOKHOCTH
oubnmorexn Matplotlib.
[IpaBuibHO COXpaHseT
MOJIy4YEHHOE N300paKeHUeE.
OcymiecTBiIsSIET aHATU3
JTAHHBIX HA OCHOBE
MOJIYYCHHOW BU3yalIU3aIlHH.




TeMsl,
pacCKpBIBAIOIINE
JIAHHBIN pa3ael

MIPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIMMOE HA UX
U3y4EHUE

VYyeOHoe conepxaHue

OCHOBHBIE BUJIBI
JeATEeIbHOCTU
y4YaIluXxcsl py U3y4eHuu
TEMBbI
(Ha ypoBHE y4eOHBIX
JeWCTBU)

CTPOK/CTOJIOIIOB MO
3aJIaHHBIM KPUTCPHUSIM.

[IpaBunbHO
orpezenser
KaTeropuaibHbIC U
YHCJIOBBIC TAHHBIE.

[TpaBUIILHO HAXOIUT
KOJIUYECTBO
MPOMYIIEHHBIX STYCCK.

CamocCTOsITeNIbHO
BBIOMPACT METO U
UCIIOJIb3YET €ro JIJIst
00paboTKH MPOMYIIEHHBIX
3HAYCHU M.

Hcnones3yer
BO3MOKHOCTHU
MaciTabupoBaHUs
JTAHHBIX.

[IpaBusibHO
OCYIIIECTBIISIET BHIOOPKY
CTPOK/CTOJIOIIOB T10
3aJIaHHBIM KPUTEPUSM.

NuauBuayanbHbI
npoekT (1 gac)

[IpoBenenue
pa3BeOYHOT0AHATIN3A
BU3YyaJIu3aluu OOJIBIIOTO
MAacCCHBa JIaHHBIX C
ITOMOIILIO OMOJIMOTEKHU
Pandas Bo3moskHOCTEH
Matplotlib mns

BHU3yaJu3alliM Pe3yabTaTa.

CamocTOATENbHO
HPOBOJIUT
IIPEBAPUTEbHBIN
aHaJIU3 TaHHBIX C
MOMOIIBI0 OMOINOTEKH
Pandas.

Hcnone3yer
Bo3moskHocTr Matplotlib
JUISl BU3yaJIN3alliu
pe3yabrara.

[IpaBunbpHO oopmitseT
pe3yabTaThl MPOBEAEHHOTO
aHanu3a upopMyaupyer
BBIBOJIBI.




TeMsl,
pacCKpBIBAIOIINE
JIAHHBIN pa3ael

MIPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIMMOE HA UX
U3y4EHUE

VYyeOHoe conepxaHue

OCHOBHBIE BUJIBI
JeATEeIbHOCTU
y4YaIluXxcsl py U3y4eHuu
TEMBbI
(Ha ypoBHE y4eOHBIX
JeWCTBU)

Paznen 3. AniropuT™mbl 06pa6oTKu CHMBOJILHON nHpopmanuu (12 yacos)

ANTOPUTMBI
00paboTKu
TEKCTOBBIX

naHHbIX (1 gac)

3ameHa MOBTOPSIOIIMNXCS
cumBoJioB. Meton replace.
ITouck MakcuMaiabHOM U
MHUHUMAJIBHOUN TTOJACTPOKHU
cumMmBoJI0B. Ilouck
MaKCHUMaJIbHOTO
KOJIMYECTBA UAYIIIUX
OIS CHUMBOJIOB.

PackpeiBaeT cMbICH
M3y4aeMBbIX MOHSITUM.

Brnaneer pazouenuem
CTPOKH 1O TpobesiaM uiu
JIPYTUM CHMBOJIaM.

[IpaBriIbHO
OTpENIENSAET
MaKCUMaJIbHOE U
MHUHUMAJIBHOE YHCIIO
UYIIUX TOAPS]
CHUMBOJIOB B CTPOKE,
COOTBETCTBYIOLINX
HEKOTOPOMY YCJIOBHIO.

Ocy1ecTBisieT HOUCK
KOJINYECTBA UAYILIHX
IIOAPSJ CHUMBOJIOB, CpEaU
KOTOPBIX HET YKa3aHHBIX
CHUMBOJIOB WJIH LEIOYKH
CHUMBOJIOB.

[IpaBusibHO
OCYILIECTBIISIET IOUCK
MTOBTOPSIOLIUXCSA
LIETIOYEK U3 IBYX, TPEX
CHUMBOJIOB.

[loHnmaer otnuuune B
ITOMCKE MaKCUMAaJIbHOTO U
MHHUMAJIBHOTO
KOJINYECTBA CUMBOJIOB,
Cpear KOTOPBIX
YKa3aHHbIA CUMBOJI
BCTpeyaeTcs N-e
KOJINYECTBO Pa3.




TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
MPOTPAMMBI, Veae6Hoe comepiarme y4aluxcs npyu u3y4eHuu
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE HA UX JeWCTBU)
U3y4yEeHUe
AnHanus JlnmuHa caMoy JIIMHHOU e  PackpbIBacT CMBICIT
TEKCTOBBIX MOETIOYKH CUMBOJIOB. M3Y4YaeMBbIX MIOHATHH.
JAHHBIX. JIlvHaMUYEeCKU MOJIXO/. e [IpaBwibHO
JlnHaMu4yecKuin Konosas Tabnuma ASCII OCYIIECTBJISAET CPABHEHHUE

noaxon (1 gac)

char u ord. MakcumainbHOe
Y MUHUMAJIbHOE
KOJIMYECTBO UAYIIIHX
HOJIPSIT CUMBOJIOB, 32
UCKJIFOUCHHEM yKa3aHHOM
HOJICTPOKH.

MOAPSIT UAYIIUX CUMBOJIOB
B CTPOKE JIaHHBIX.

Bnaneetr meTogom
nepedopa JIEMEHTOB JIJIst
CpPaBHEHUS COCEIHUX.

OcyniecTBisieT MOUCK
MOJICTPOKH, CUMBOJIBI
KOTOPOM pACIIOJIOKEHBI B
an(paBUTHOM WU
oOpaTHOM aj(haBUTHOM
HOPSIIKE.

[IpaBusibHO
OCYULIECTBIIET MOUCK
LEII0YEK U3 ABYX, TPEX
CHMBOJIOB IIyTEM
nepebopa JIEMEHTOB.

Meton nByx
yKazaTeJien it
cTpok (1 gac)

AHaJIN3 CTPOK HAa HAJM4ue
MCKOMOW MTOJCTPOKH.
MeTton n1ByX yKa3aTeyeHu.
[Touck moacTpokwu,
OrpaHUYCHHOU
YKa3aHHBIMUA CUMBOJIAMHU.

PackpeiBaeT cmbich
V3y4aeMbIX MIOHSITHMN.

Bnaneer metonom
JIBYX yKa3areyeu Ui
IIOMCKa YKa3aHHON
MTOJCTPOKH.

[IpaBunbHO
OCYILIECTBIIIET TOUCK
MAaKCHMAaJIbHOI'O U
MHHUMAJIBHOT O 3HAYEHU
MTOAITOCIIEIOBATEIILHOCTHUC
yKa3aHHOM KOMOMHaIuen
CHUMBOJIOB




TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
POTrPaAMMBI anuxcs Mpyu U3y4eHUU
porp ’ VYuebHoe coniepxaHue yHa PH H3YH
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE HA UX JeWCTBU)
U3y4yEeHUe
METOAOM JIBYX
yKasarteJeu.
Ananus MHOK€ECTBO KaK CTpYKTypa | e  PackpbIBaeT CMBICI
TEKCTOBBIX naHHbiX. COpTUpOBKa M3Y4YaeMBbIX MOHATHH.
(aitnos. MHO)ecTBa. Dopmyiia e Brazneer popmyinoit
YacTtoTHbIN BKJIFOYEHUH Y UCKITFOUYCHUH BKJIFOYEHUH U UCKITOUEHUN

cioBapsb (1 gac)

JUJIS1 IBYX MHOKECTB.
Metop count. HacToTHBIN
CJIOBapb.

JUTsl pabOThIC ABYMSI
MHOKECTBaMH.
[IpaBUIBHO CTPOUT
YaCTOTHBIN CIIOBaph IS
11000 CTPOKH CUMBOJIOB.

['enepanus ciioB
3a1aHHOTO
andaswura (1 yac)

I'enepanus Bcex
BO3MOJKHBIX CJIOB
3aITaHHOTO Habopa OYKB.
[TepeGopHBIA aNrOpUTM.
Bno)xeHHbIE TUKIIBL.
Monyns intertools
¢byukiuu product

PackpbiBaet cmbich
U3y4aeMbIX MOHSATUH.

Bnageetr metogom
reHepalnu Bcex
BO3MOJKHBIX OYKB B
3aJaHHOM Habope.

[IpaBUIIBHO UCTIONB3YET
nepeOOPHBIN aTOPUTM IS
OTIpEICIICHUS] KOJIMYECTBA
CJIOB, KOTOPBIE MOKHO
MOCTPOUTH U3 YKa3aHHOTO
KOJIMYECTBA CUMBOJIOB TIPH
HaJIMYUH YCIIOBUMU.

[IpaBUIIBHO HCTIONB3yET
¢yukmmro product momyis
intertoolspis reneparun
CHUMBOJIOB.

I'enepanus Bcex
CJIOB,

[TepectanoBku OyKB B
3aJJaHHOM cJIoBe. Moayib

PackpeiBaeT cmbiCh
M3y4aeMbIX MIOHSATHUH.




TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
MIPOTPAMMBI alIuXcs MPU U3yUEeHUHN
porp ’ VYuebHoe coniepxaHue yHa PH H3YH
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE HA UX JeWCTBU)
U3y4YeHue
yaoBieTBopstomu | intertools, ¢pyHkius e [lonumaer oTanyme

X ycnoBuio (1 gac)

permutations. Hanuuue u
OTCYTCTBHUC CUMBOJIA B
CJIOBC.

COYETAaHUN YKa3aHHBIX
CHUMBOJIOB OT BO3MOXHBIX
[IEPECTAaHOBOK.

ITpaBUIBHO UCTIONB3YET
bynkuuio permutations
Mo tyiis intertools ms
IE€HEPaLMUCUMBOJIOB.

O6paboTtka
eJI0YHUCIICHHBIX
JIAHHBIX
npakTukyM (1 gac)

[lenouncneHHbIe JaHHBIE.
CuutbsiBanue u3 Qaina.
O6paboTKa JIIeMEHTOB
maccuBa. Beibopka
AJIEMEHTOB MacCHBa B
COOTBETCTBHH C 33JIaHHBIM
ycnoBueM. OrnipesiesieHne
MaKCHUMAaJIbHOTO U
MUHUMAJIBLHOTO Cpen
OTOOpaHHBIX YHCEIL.

PackpsiBaeT cMbICI
M3y4aeMbIX MOHSITHH.

OcymiecTBisier
oOpalleHue K JaHHbIM
daiina B popmare .txt.

[IpaBUIIBHO UCTIONB3YET
oIepaluu
LEJIOYUCICHHOTO JICJICHUS
JUISL OTIPEICIICHUS
JNETMMOCTHUHA YKa3aHHOE
YHCIIO.

[ToHumaer npPUHLMIT
COCTAaBJEHUS  CJIOXKHBIX
YCIOBHUM.

Hucnosble
aBToMaTthl (1 gac)

AHanu3 4uCcI0BBIX
aJITOPUTMOB.
Hcnonp3oBanue ¢hyHKIHA
JUJISL TIPEJICTaBICHUS YUCET
B PA3JIMYHBIX CUCTEMaX
cumuciicHus. Pemenue
3a/1a4 Ha 00paboTKy
HaTypaJbHBIX YHCEII
YHUCJIOBBIMHM aBTOMaTaMH
Ha S3BIKE

PackpeiBaeT cmbich
V3y4aeMbIX IOHSITHM.
[IpaBUIIBHO HCTIONB3yET
dbyukuuu bin,int.
OcymiecTBiIsSIET aHATU3
IITOPUTMOB PaOOTHI
YUCJIOBBIX ABTOMATOB.
Bnaneer metonamu
pelieHus 3a1a4 Ha




TeMsl,

pacCKpBIBArOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
MIPOrpaMMBbl aluxcs Mpu U3y4yeHuu
porp ’ VYuebHoe conepxkaHue yHa PH H3YH
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAUMOE Ha UX JeWCTBU)
U3y4YeHHE
IPOrpaMMHUPOBAHUS aHaJIU3 YUCIOBBIX
Python. aJITOPUTMOB.
Perynsipuslie 3unakomcTBO ¢ PB. Ob6mue e  PackpsIBaeT CMbICII

BeIpaKeHHs (3
yaca)

IIPUHLIUIBI UCIIOJIb30BAHUSA
PB. Moayns re A3bika
IIPOTPAMMHUPOBAHUS
Python. OcHoBbI
cuntakcuca. [11abnoHsbI.
YKa3aHue KOJIM4ecTBa
nosTopenuit. [Ipumepsl
VICIIOJIb30BAHMUSI.

Mopaudukanus TeKCTOBBIX
JIAHHBIX C UCITOJIB30BaHUEM
PB. OuucTtka qaHHbBIX.
Paznenenne maHHBIX HA
OTJIEJILHBIE CTOJIOIIBI.
Ilouck u 3amenHa ¢
nomoiso PB. OyHkinuu
search, fullmatch momymns
re.

Hcnionws3oBanue
PETYISIPHBIX BBIPAXKCHUIN
JUTSI TIOMCKa M 3aMEHBI
JAQHHBIX C TIOMOIIBIO
cpeacTB opUCHOTO TaKeTa
LibreOffice.

M3y4aeMbIX MOHSATUM.
[ToHMMaeT NPUHUIUIIBI
CO3JIaHMsA U
ncrnoab3oBanus PB.
OcymiecTBisieT MOUCK
10 YCJIOBUIO C
ncnoyb3oBanueM PB.
[IpaBunbHO
ucnonbzyeT PB s
OYNCTKH JIaHHBIX.
OcymiecTBisier
pa3aeieHnue TaHHbIX Ha
OTJEJILHBIE CTOJIOIEI.
[IpaBusibHO
rucnosbzyeT PB ms
IOMCKa U 3aMEHBI
JTQaHHBIX.

Pemenmne 3amau Ha
mdpoBanwne (1
qac)

Kpunrorpagwus.
udpoanue u
nemmmdpoBanne. [Hnudpsr
noactanoBku. [udp
[e3aps, cxema
mudpoBaHUs.

PackpeiBaeT cmbiCh
M3y4aeMbIX MIOHSATHUH.

[IpaBunbHO
VCIIOJIb3YET
BO3MOYXHOCTH SI3bIKa
MIPOTPAMMHUPOBAHUSA




TeMsl,
pacCKpBIBArOIINE
JIAHHBIN pa3ael

MIPOrpaMMBl,
U KOJIMYECTBO
4acoB,

OTBOAMMOC Ha UX

U3y4yEeHUe

VYyeOHoe conepxaHue

OCHOBHBIE BUJIBI
JeATEeIbHOCTU
y4YaIluXxcst pyu U3y4eHuu
TEMBbI
(Ha ypoBHE y4eOHBIX
JeWCTBU)

Python mist mudposanus
uH(pOpMAaIIH.

e  Braxeer npocTeiMuU

METOIaMH MIU(PPOBAHUS
u aemndpoBaHus
uH(pOpMAaIIIH.

Paznen 4. Unciennbie MeToabl (5 yacoB)

IIpakTukym 1o

[TorpemHocTh

PaCKpBIBaGT CMBICJI

pELICHUIO BbIUMCIICHUM. MIcTOUHUKH M3y4aeMbIX IIOHSATHUH.
ypaBHEHU B MOTPEITHOCTEN TIPU e [lonumaeT npuYUHBI
AIEKTPOHHBIX KOMITbIOTEPHBIX BO3HUKHOBEHUS
TabynIax BBIYHCIICHUSAX. MeToaunka MOTPELIHOCTH
(1 gac) pelleHus] ypaBHEHUH C BBIYMCIICHUM.
UCIIOJIb30BAHUEM e Biagneer
TaOJIMYHOTO TIPOIECCOpa. rpaduueckuM MeTo10M
Penienne nuHEMHBIX pelIeHNs] ypaBHEHUH.
ypaBHeHui. MeTon o [IpaBuibHO
npubamkenuil. Ilonbop UCIIONIB3YET
napamerpa. NpUOIMKEHHBIA METO/
pelIeHus] ypaBHEHUH C
IIOMOIIBIO BO3MOKHOCTEN
oT.
Pemenne CTpyKTypUpOBaHUE e  PackpsiBaeT cMbICIT
(buHAHCOBBIX uHbOpMaIHH M3Y4YaeMbIX MOHSITHUH.
3a/1a4 B (buHAHCOBOTO XapakTepa o e  OcyuiecTBISET MOUCK
AIEKTPOHHBIX [IEHaX U aCCOPTUMEHTE MpHU OTKPBITOM HH(pOpMAIUU

tabmurax (1 gac)

BBIOOpE TOBAPOB U yCIYT.
CpaBHeHUE BapUAHTOB
pPacxoJI0B U JI0XOJI0B.
JIM4YHBIN 1 CEMENHBIN
oroxet. Pacuér u ynara
HAJIOTOB.

(HUHAHCOBOTO XapaKTepa
B ceTu MIHTEpHET.
Bnaneet HaBeIKaMu
CTPYKTYypHU3aluu
(dbuHaHCOBOM
uHpopMaluu.
[IpaBUIBHO TPOBOAUT




TeMsl,

pacCKpBIBArOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
MPOTPaMMBbl, T — y4YaIluXxcst pyu U3y4eHuu
U KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAUMOE Ha UX JeWCTBU)
U3y4yEeHUe
CPaBHUTEJIbHBIN aHAJIN3
pa3IMYHBIX PUHAHCOBBIX
MPOAYKTOB, BKIIHOUAS
OAHKOBCKHUE YCIYTH.
Hccnenosanue [TocTpoenue rpadukon e  PackpbIBaeT cMbICIT
rpaduKoB GyHKIHN B TTOJISIPHBIX M3Y4aeMbIX MOHSTHH.
GyHKIUH B KOOpJAMHATAaX. e Ilonumaer
MOJISIPHBIX Odopmnenue rpaduxa B 0COOEHHOCTHU MTOCTPOCHUS
KOOpAMHATaX OT. UccnenoBanue rpaguKoB QyHKIHHA B
(1 gac) U3MeHeHus rpauka B HOJISIPHBIX KOOPANHATAX.
3aBUCHUMOCTH OT e Bianeer HaBbikaMu
KOJIMYECTBA BHIOPAHHBIX HCCIIEOBATEIBCKOM
3HayeHui. Mccnenosanue JEATEIIBHOCTU IPU
noBejieHus rpaduka B IIPOBEICHU N
3aBUCUMOCTH OT 3HAYCHUU OKCIICPUMCHTOB.
K02() PUITUEHTOB. e  [IpaBWIBHO BBISBISIET
napaMeTphbl, BIHSIONINE
Ha pe3yibTar.
[IpakTukym no Jluckpernsanus Kak METO e  PackpsiBaeT cMbICI
BBIYHCIICHUIO ONpEeeNICHHS JJINHbI M3Y4YaeMBbIX MOHSITHUH.

JUTMHBI KPUBOU
(1 gac)

kpuBoi. Illar
JTUCKPETH3ALIUH.
UccnenoBanne BIUsSHUS
niara IMCKpEeTU3aluu Ha
KOHEYHBIN PE3yJbTarT.

[IpaBusibHO
HCTIOJIB3YET
JTUCKPETU3ALIHIO IS
BBIUMCJICHUS JJTMHBI
KPHUBOM.

Bnaneet HaBeIkamMu
HCCIICI0BATEIIHLCKOM
JESITeIbHOCTH NP
MPOBEJACHUU
AKCIIEPUMEHTOB.

[IpakTrkyM 1o
BBIYUCIICHUIO
wiomaaeu guryp

[Tpubnumxeénnoe
BBIYHCJICHUE TUIOLIA N
¢burypsl. Meton

PackpeiBaeT cmbich
M3y4aeMbIX MIOHSATHUH.
[IpaBunbHO




TeMsl,

pacCKpBIBArOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
MIPOrpaMMbl alIuXCcs IPU U3yUYCHUH
porp ’ VYyeOHoe conepxaHue yHat PH YR
1 KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAUMOE Ha UX JeWCTBU)
U3y4YeHHE
(1 gac) JTUCKPETU3ALAN IS HCIIOJIB3YET

BBIUMCIIEHUS TUIOLIAAH
¢urypsl. Metonbl
OPSIMOYTOJIbHUKOB U
Tparenuu.

JTACKPETU3ALIUIO JJIs
BBIYHCJICHHS IJIOIIA N
buryp.

OcymectBusier
BBIYHCJICHHE TUIOIIA N
¢uryp B 3T ¢
HCITOJIL30BAHUEM
METOJIOB
MPSIMOYTOJIbHUKOB U
Tpaneuui.

Bnaneet HaBBIKaMU
HCCJICIOBATEIILCKOM
NESITETbHOCTH MPU
MPOBEICHUH
AKCIIEPUMEHTOB T10
M3MEHEHUIO MMapaMEeTPOB
MIPY BBIYUCIICHUU

riomanu Guryp.




11 kiaace

TemaTnuyeckoe miranuposanue kypca «Ilpakrnyeckas unpopmaruka»
1 yac B Hexearo, Bcero — 34 yaca

TeMsl,
pacCKpbIBarOIINE OCHOBHBIE BU/JIbI
JTaHHBIA pa3aen NEeATETbHOCTH
POTrPaMMBl, Vuebroe conepanie YYaIIUXCS TPU U3ydCHUH
¥ KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3YUYCHHC
Pa3nen 1. MonesmpoBanue (9 yacoB)
Cpena Scilab [Taker Scilab. Ha3nauenue e  PackpbIBaeT CMBICT
(1 gac) ¥ yCTaHOBKA. BHeIHMi BHT U3y4aeMbIX TOHSATHH.
OKHa TPOTrPaMMBbI. 30HBI e [loHmMaeT OCHOBHOE
IPOCMOTpa U Ha3HAYCHUE MaKeTa
pEeIaKTHPOBAHHUSL. Scilab.
OcCHOBHBIC KOMaH/IbI e IlIpaBuibHO
riaBHoro mexro Scilab. UCIIOJIb3YET OCHOBHBIE
Pabora c ¢aitnamu. OCHOBBI KOMAaH/IbI.
paboTsI B cpene Scilab. e Bnageer mexaHu3MOM
paboThI ¢ daiinamu.
° OcymiecTBisier
paboty B cpezae Scilab.
Cpena Scilab: [TocTpoeHne AByMEpHBIX e  PackpsiBaer cMbICH
IIOCTPOCHUE rpadukoB. OyHKITISA M3y4aeMbIX IIOHSATHUH.

rpadukoB (1 gac)

plot.IToctpoenue
rpaMKOB HECKOJIBKUX
byHKIMI B

OJIHOM CUCTEME KOOPAMHAT.
Heckonbko rpaduxos B
OJIHOM TpadUIECKOM
okHe.OdopmieHue
rpaduKos.

[TonsipHas cucrema
KOOpJIMHAT.

[IpaBusibHO
UCIIOIB3YeT Q) YHKITHIO

plot mst mocTpoeHwMsI

rpaduKoB.
['pamoTHO

OCYILIECTBIISIET

oopmienue rpaduKoB B
cpene Scilab.

Bnageet moctpoennem
rpaduKoB B
MOJISIPHOM CHUCTEME
KOOpJIMHAT.




IToctpoenue IToctpoenue e  PackpsIBaeT CMbICI

TPEXMEPHBIX TPEXMEPHBIXTPa(UKOB. U3y4aeMbIX [IOHATUM.
Odopmnenue

rpadukoB B TPEXMEPHBIX I'paUKOB. e [loHnmaer nDpPUHLHUIIBI

cpene Scilab (1
gac)

@Oynknuu genfac3d u
eval3dp. ®yukiuu
meshgrid, surf u mesh.
Oyukiuu plot3d2 u
plot3d3. JIpyrue
byHKIUY.

IIOCTPOCHUSL TPEXMEPHBIX
rpaduKoB.

IIpaBunbHO
UCIIOJIb3yEeT OCHOBHBIE
GyHKUMU U1 TOCTPOCHHUS
TPEXMEPHBIXTPaUKOB.

OcymectBusier
oopmieHre TPEXMEPHBIX
rpaKoB BCOOTBETCTBUU
C 3a/1auei.

Cpena Scilab:
pelieHue
ypaBHeHui (1
gac)

Bo3MoxxHOCTH Cpenbl
Scilabgns permenust
YPaBHEHUM.
Onpenenenue NoauHOMa
CIIOMOIIBIO (PYHKITUU
poly. Pemrenue
anredpandecKux
YpaBHEHH C TIOMOIIIbIO
dbyHKIIH roots.

PackpeiBaeT cMbICH
M3y4aeMbIX MOHSATUM.

Bnaneetr oCHOBHBEIMU
BO3MOHOCTSIMU CPEJIbl
Scilab qns perrenus
YpPaBHCHUH.

[IpaBusibHO
UCIIONB3YeT ) YHKITHIO

poly.

I'paduueckoe o [loHMMaeT NPUHIUIIBI
pelleHre3aauu. rpauIECKOro pereHus
3ajau4.
MonenupoBanue | TexHomorus ° PackpsiBaeT cMbICIT

B cpene XCOS
makera Scilab
(1 gac)

MOJICTUPOBAHUS B
cpeneXcos nmakera
Scilab.

bubnmoreka XCOoS.
[TanuTper 610K0B. Cxema
pa3paboTKK MOJIeTICH B
cpene XCos.
HccnenoBannemonenu
nemmdparopa.

M3y4aeMbIX IIOHSATHUH.

Brnageer texnonorueu
MOJEIUPOBAHUS B CpeJIe
Xcos makera Scilab.

[IpaBunbHO
BOCITPOU3BOJIUT CXEMY
pa3paboTKu MOJIeJieH B
cpene XcCos.




MonenupoBanue
puznyeckux
moaenei (1 gac)

I'paduueckoe
MOJICTTHPOBAHHE B CpPEJie
Xcos. MonenvupoBaHue
HKCIIEPUMEHTA TI0
MOJTYYEHHUIO BBIXOHOTO
CUTHaJa 33/IaHHOTO BHUJIA.

PackpbiBaeT cMbICI
M3y4aeMbIX IIOHATHUH.

IIpaBunbHO
pa3pabatbIBaeT
(U3HUECKYIO MOJEIb IO
aNIrOPUTMY.

Co3nanue Moaenu 1o e  OcymiecTBiseT

aJITOPUTMY. HCCIeJOBaHUE

HccnenoBanueMoaemu. MOJIYYEHHOM MO/JIEIIH.
MopaenupoBanue | MonenupoBaHue e  PackpsiBaet cMbICH
CHUCTEM CHUCTEMYIIPABJICHUS B M3Y4aeMbIX MOHSTHH.

ynpasnenus (1
gac)

cpene rpadguyeckoro
MoienupoBanust XCO0S.
HUccnenoBanue
MOJIEJIECUCTEM
yIpaBIICHUS.

Bnaneer 6ubnunorexoit
cpenabl rpaduyecKoro
MoIeTMpoBaHust XCOS.

[IpaBunbHO
noadupaet OJOKU JJIst
peanu3alnu 3a1aHHOU
MOJICIIH.

e  OcymiecTBisieT
UCCIIeIOBaHNE MOJIETN
yIpaBJIEHUSI.
MogenupoBanue | Moaenb Nonyisiuuu e  PackpsiBaer cMbICH
O YJISILIAN Oe3orpaHuYeHUH. V3y4aeMbIX IOHSITHM.
(1 gac) UccnenoBanue o IloHumaer oTiinuune
CTaHJAPTHOT'O PELICHUS CUCTEM C MPAMOU U
Bcpene Scilab. Mopens 0OpaTHOM CBSI3bIO.
HOMYJISALINU C e  OcyuiecTBisieT
OTpaHUYECHUSIMU. UCCIIEJOBAHUE
MonensdepxroiibeTa. CTaHJAPTHBIX PEIICHUHI
HccnenoBanue MOJIEJIEN TTOMYJISIIHUMI B
CTaHJaPTHOTO PELICHHUS] cpene Scilab.
Bcpeae Scilab.
Coznanue OcHOBHbBIE KOMIIOHEHTBI e  PackpsIBaer cMbICH




rpaduueckux
IIPUIIOKEHUU B
cpene

Scilab (1 gac)

BU3YQJIBHOTO MPUIIOKCHHS
cpenst Scilab. 'paduueckoe
okHO. KoMan/Hast KHOIIKA.
[lepexmntouaTens, (raxox.
ITocTpoeHue mpocThIX
rpaduyecKux Mojieiei B
cpene Scilab.

M3y4aeMbIX IIOHATHUM.

IloHnmaeT 0OCHOBHOE
Ha3HAYCHHUE BU3YAIbHBIX
IIPUII0KEHUN CPEBI
Scilab.

Bnaneer
BO3MOXHOCTSIMU CpPEJIbl
TSt paboThI C
rpaduuecKuM OKHOM,
CO3[1aHUs KOMaHIHOU
KHOIMKH, IEPEKITI0YaTes,
bnaxka.

[IpaBUIBHO CTPOUT
npocThie rpaduuecKue
monenu B cpee Scilab.

Pa3nen 2. Pemenne 3a1a4 ontumMu3anuu (8 yacos)

Pemenue 3agau
ONTUMU3AIINU C
ITOMOIIIBIO
AIIEKTPOHHBIX
tabsuiy (1 gac)

HUcnons3osanue DT s
pelleHus 3a1a4
OITUMM3AIIUHN IS
JUHEHHBIX (YHKITHH.
OrnpenesneHue MakCUMyma 1
MHUHUMYMa C TTOMOIIBIO
Pemarens.

Pemenue xeiicos,
TPEOYIOIIUX ONITUMHU3AITUH.

PackpsiBaeT cMbICI
H3y4aeMbIX MOHSITHH.

OcymecTBisier
dbopmupoBanue
OTPaHUYUTEITBHBIX
YCJIOBUM MPU TTOUCKE
ONTUMAJILHOTO PEIICHUS.

[IpaBusibHO
HCIIOJIb3YET
BO3MOKHOCTH PeniarensB
9T LibreOffice Calc mis
OINITUMU3AINHU
pe3yJbTara.

Pemenue 3amau

YuéTt 1 onTuMHu3anus

PackpeiBaeT cmbich

ONTUMM3AIUT JUYHBIX U CEMEHHBIX M3y4aeMbIX MIOHATUH.
(bMHAHCOBBIX pacxonoB. Micnons3oBaHue e Bianeer pynkmusamu
MPOLIECCOB OT nns ananuza OT nns peuieHus 3aaad
(1 gac) (MHAHCOBBIX TTOKa3anei ONTHUMU3ALNU
CLIEIIBIO UX (HHAHCOBBIX
onTUMHU3aNuU. Pemenue MOKa3aTesei.

(brHAHCOBBIX 3a/1a4.

OcymiecTBiIsSIET aHATN3
(MHAHCOBBIX MTOKA3aTeNeH
C TIOMOTIIHIO

BO3MOKHOCTEU DT
LibreOffice Calc.




Pemrenue 3amau
OIITUMM3AIINU B

Ilouck TOKaIBHOTO
MUHUMYMa GYHKIIMHU OJTHOM

PackpbiBaeT cMbICI
M3y4aeMbIX IIOHATHUH.

cpene Scilab nepeMeHHo# B cpene Scilab. | e OcymiectBusieT monck
(1 gac) Oyukuus optim. IMowuck ONITUMAJIEHOTO PEIICHUSIC
JOKaJIbHOTO MUHUMYMa NOMOIIBIO PYHKIIUU
(GYHKIMY HECKOJIBKUX optim.
nepeMeHHo# B cpene Scilab. | e IIpaBunbHO
[Torck MuHUMYyMa QyHKIIUU UCIOJIb3YeT () YHKILIHIO
PozenOpoka. optim /aJis MOUCKa
MUHUMYMa (QYHKITTU
HECKOJIBbKUX
NepEeMEHHBIX.

OnTuManbHBIN Oynkiua uenu. Cucrema ° PackpsiBaeT cMbICIT

BBIOOD: 3a7a4H OrpaHUYeHUI 3a/1a4 U3y4aeMbIX MOHSATHH.

JIMHEWHOTO JIMHENHOTO o [IpaBuiibHO

IPOrpaMMHUPOBAH | MPOrPaMMHUPOBAHUS. UCIOJIb3YyeT () YHKIIUIO

us (1 gac) Oyuknus linpro ans linpro nnst pemeHus

pelIeHUs 3a1a4 JUHEUHOTO 3a71a4 JINHEWHOTO

IPOrpPaMMHUPOBAHHS. IPOrpaMMHUPOBAHHUS.

CrtpykTypa n e  (CamocTosTeNbHO

UCITIOJIb30BaHHUE. bopMynupyeT cucteMy
OTpaHUYEHUN MpU
pEeLIEHNH TPAKTUYECKUX
3a/1a4.

OntumanbHbIN OcHOBHas CyTh e  PackphsIBaeT cMbICH
BHIOOD: JUHAMHYECKOTO M3Y4YaeMBbIX MOHSTHH.
NMUHAMUYECKOE IPOrpaMMHPOBAHHS. e  Brimenser 3agaun, s
nporpamMmmupoBal | [Ipeumymiectsa u KOTOPBIX TUHAMUYECKOE
ue HEJOCTaTKH. IpOrpaMMHUPOBAHUE

(1 gac) UcnonwzoBanue DT niis ABJSAETCS] ONTUMAIBHBIM

pemienus 3agad. [Ilporpamma BBIOOPOM.
Ha s13pike Python nis e  (CamMocCTOSTENBHO

pelieHus 3aaa4
JTMHAMHYECKOTO
MPOrpaMMHUPOBAHHS.

OCYILIECTBIIACT PEIICHUE
3ama4 B DT u Ha A3BIKE
MPOTPaMMHUPOBAHUS

Python.




OnrumaibHasg
ymakoBka (1 gac)

3agaya 0 PIOK3akKe.
Onucanue TpoOIeMBbl.
[ToctanoBka 3amaun. JTamnbl
pelieHus 3a1a4u ¢
MOMOIIBIO TUHAMUYECKOTO
IporpaMMHUpPOBaHUS Ha
s3b1ke Python.
Busyanusanus pesynprara ¢
nomoinpio Matplotlib.

PackpbiBaeT cMbICI
M3y4aeMbIX IIOHATHUH.

IIpaBunbHO
BOCIIPOU3BOIUT HTAIIbI
peLIeHUs 3a1a4u C
IIOMOIBIO
JAHAMUAYECKOTO
IIPOrPaMMUPOBAHUS.

CamocToATENBHO
pelaer 3aa4y [oucKa
ONTUMAJIbHOMN YITAKOBKH.

OnTumusanms [TapannenbHbie U e  PackpriBaet cMbICH
BBEIYUCIIUTENBHBIX | IMOCJIEIOBATEIbHEIC M3Y4aeMbIX MOHSTHH.
IPOIIECCOB: MPOIIECCHI. 3aBUCUMBIE U e Pazgnuaer
MPaKTUKYM HE3aBHUCHUMBbIE TIPOIIECCHI. napajuiesibHbIe U
(2 gaca) Pemrenne 3amau IIOCJICIOBATENILHBIE
ONTUMU3AIUH TIPU MIPOIIECCHI.
3a/IaHHBIX YCIOBUSX. e (CamocTodTenbrHO
Huarpamma ["aHTa B HaXOJUT OITUMAaJIbHOE
pelieHny 3aaa4d pelieHue B 3aJJaHHBIX
ONTUMU3A U YCJIOBHAX.
napasieIbHbIX POLIECCOB. e I[IpaBwiIbHO CTPOUT
Templ,
pacKpbIBaIOIINE OCHOBHBIE BUJIBI
JTAHHBIN pa3en JIEeATEIILHOCTH
IPOTPAMMEBI, VueBHoe coepKanie y4aliuxcs npu u3y4eHuu
1 KOJIMYECTBO TEMBI
9acoB, (Ha ypoBHE y4E€OHBIX
OTBOJIMMOE Ha UX JIEUCTBUI )
U3yUYCHHUE

nuarpammy ['aHTa.

Pa3nen 3. UckyccTBeHHBIH MHTEIEKT H MalIuHHOe o0y4yenne (15 yacoB)




HckyccTBeHHBIN
WHTEJUICKT.
Beenenne (1 yac)

YTo0 TaKO€ UCKYCCTBEHHBIN
uHTeekT? Meropus
pasutus 1.
Knaccudpuxanus M. Ouenka
ypoBHs MU ¢ moMo1ibro Tecta
Trropunra. OCHOBHbBIE
obnactu npumeHenus 1.

PackpbiBaeT cMbICI
M3y4aeMbIX IIOHATHUH.
[Tonumaer oTinuue
CUCTEM CJ1ad0ro u
cusbHOTO NN
Opuentupyercs B
OCHOBHBIX 00J1acTAX
npuMmenenus NN.
IIpaBunbHO
BOCIIPOW3BOJIUT
OCHOBHBI€ JTaIlbl
pasutus 1UU.

Hcnonb3zoBanue | baHKOBCKuUE yCiyry, e  PackpeiBaeT CMBbICI
CYILECTBYIOLINX 0e301acHOCTb, MEUIIMHA. M3Y4YaeMBbIX MOHATHH.
cucrem U1 Cuctembl YMHOTO JoMa. e IlpuBogutr npumepsl
(1 gac) ["ostocOBBIE TEXHOTOTHH. CYLECTBYIOIIUX CUCTEM
O06paboTKa JOKYMEHTOB. Hn.
[lepeBoabl, TeHEpaLIUs
KOHTEHTA. [ 'eHepanus
U300pakeHUH.
3anaun MammHHOe 00y4eHHe Kak e  PackpsiBaer cMbICIH
MaIIUHHOIO METOI0JIOTUsl U3Y4aeMBbIX [IOHATHUH.
o0OyueHus UCKYCCTBEHHOTO o [lonumaer
(1 gac) MHTEJIJICKTA. Ha3HAYCHUE KAXKJIOU U3
Knaccuduxkanus. Perpeccust. 3agad MO.

Knacrepuszanus. O6padbotka
€CTECTBEHHOTO SI3bIKA.
Kareropuun mammaHOTO
00yJeHUSI.

YcnemHo COOTHOCHUT
periaeMyro mpoosemMy ¢
oxHou m3 3agad MO.

[lepeuncisier




TeMsl,
paCKpBIBAIOIINE
JIAHHBIN pa3ael

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIMMOE HA UX
U3y4EHUE

VY4eOHoe conepxaHue

OCHOBHBIE BUJIBI
JeATEeIbHOCTU
y4YaIluXxcst pyu U3y4eHuu
TEMBbI
(Ha ypoBHE y4eOHBIX
JeWCTBU)

OCHOBHBIE aNTOPUTMBI
MaIIMHHOTO O0Y4YEHHUS.

kareropuu MO.

O1eHKa KauecTBa
mojenu (1 gac)

Paznenenue BeIOOpKHM Ha
00y4aromiyto U TECTOBYIO.
MeTtpuku B 3a1a4ax
MaIIMHHOTO O0y4YEeHUSI.
Omubku knaccudukauu.
Marpuria onmoox.
Metpuku KauecTBa JJis
3a/1a4 KJI1acCU(UKAIUU U
perpeccumu.

PackpsIBaeT cMbICI
U3y4YaeMbIX MOHSATHH.

Brnageer npuHuunamu
pazzieneHus: BBIOOPKU Ha
00y4aroIyIo U TECTOBYIO.

[IpaBunbHO
NEPEYUCIISIET METPUKHU
JUIS 3a/1a4
KiaccuduKauy u

perpeccum.

Meton Hcnonp3oBaHue MeTo1a e  PackphsIBaeT CMbICI

OrKafImx k-Onmmxkaiimx cocenei st M3y4aeMbIX IIOHSATHUH.

cocenei pelleHus 3aauun e Ilonmmaer, uTo

(1 gac) KJ1acCH(pUKAIUH. BKJIIOYAET B ce0s
IlogroroBka JaHHBIX JUIS MMOJATOTOBKA JIaHHBIX.
npuMenenus meroaa K-NN. e  OCMBICIICHHO
OCHOBHBIE dTAaIlbI B MIEPEUUCIISIET OCHOBHBIC
pelleHUH 3ajay. ATallbl B PELICHUU 3a/1a4

meTomoM K-NN.
Ananus MeTo bl OIICHKH KauecTBa e  PackphsIBaeT CMBICT

otkiioneHni (1
qac)

pelieHus s 3a1a4
MaIIMHHOTO O0yYCHHS.
MuHuMH3aUs OTKJIOHCHUN.
HenooOyuenue n
nepeoOydeHue.

M3y4aeMbIX MIOHSATHUH.
Ha3wiBaeT MeTOOBI
OIICHKHM KauecTBa JJIs
3a71a4 perpeccum.
[ToHnMaeT OCHOBHBIE
napaMeTphbl
HEJI000yUeHUS U
nepeo0ydeHust MOICIIH.

JlepeBo npuHATHUS
pemrenuii (1 gac)

JpeBoBUIHBIN Tpad.
JluctoBon y3ei.

PackpeiBaeT cmbich
M3y4aeMbIX MIOHSATHUH.




TeMsl,

paCKpBIBAIOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
IPOTrpaMMBl, T — y4Yaluxcsl py U3y4eHuu
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE HA UX JeWCTBU)
U3y4YeHUe
Merononornyeckue e (CamocTosITETHbHO
IPEUMYIIECTBA IepeBa NPUBOAUT  MPUMEPHI
MPUHSTHS PEIICHUM. peliaeMbIx 3aja4.
Hcnonw3oBanue nepea e  CaMOCTOSTENBHO
MPUHSATUS pereHui MEePEYHUCIISIET OCHOBHBIC
JUISIpENIeHUs 3a/1a4. MPEUMYIIECTBA METO/IA.
3amaua 3amada knaccuduKaimm. e  PackpbIBacT CMBICI
kinaccudukanuu. | MaremaTudeckas MOJICTb. H3Yy4aeMbIX MOHSITHH.
JIuneiinas Jlunetinast GyHKITHUSI. ° Bnaneetr meTogom
mojenb (1 gac) OnpenencHue MOCJIEI0BATEIILHBIX
K02 PUITUEHTOB METO0M YTOYHEHUM
IOCJIEIOBATEIbHBIX KO3 PUIIUEHTOB JJIs
YTOYHCHUU. IIOJTyYEHUA

pa3IeaUTeIIbHOM JINHUN
IpH KJIacCH(PUKAIIUH.

e  CaMOCTOSITEIILHO
MOJICITUPYET
KJ1acCH(pUKAIUIO HA
3aIaHHBIX Habopax

3HAYCHUU.
OO6yueHnne OOGyuarorias BRIOOpPKA. e  PackpeiBaer cMbICH
JIMHENHOMN [Ipouecc 0Oyuenus. Dmnoxa. V3y4aeMbIX IIOHSITHMN.
moen (1 gac) 3HAKOMCTBO ¢ 00y4YeHUEM e [lonumaer ocHOBHOE

Ha3HauYCHHUE JIMHCHHOMN

MOJIEJIH.
CamocCTOoATEIIFHO

HCCIIEyeT paboTy

JMHEVMHON MOJENIN HA
IIPOCTOM IIPUMEPE

MCKYCCTBEHHOI'O HEMPOHA C o
OJIHUM BXOJIOM, KOrJ1a y=AX

(mpu b=0). TOTOBOM JINHEWHOM
MOJEIIH.
JIuneniHas 3HAKOMCTBO C OCHOBAMH e  PackpeiBaer cmbICH
perpeccust (1 gac) | TMHEHHOW perpecCHy. M3y4aeMBbIX MOHSITHM.
[IpsimonuHeliHas ° Bnaneetr meTogamu

arnmpoKCUMAIusl. noadopa napaMeTpoB




TeMsl,

paCKpBIBAIOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
MPOTPAMMEBI, Veae6Hoe comepiarme y4aluxcs npyu u3y4eHuu
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE HA UX JeWCTBU)
U3YUYCHUE
Bo3MOXHOCTH OLICHUBATENA MOJIENN C UCIIOIb30BAaHUEM
LinearRegression BO3MOKHOCTEH OMOJINOTCKH
oubmoteku Scikit-Learn. Scikit-Learn.
PaccmoTpenne npumepon e (CamocTosITETHbHO
VCTIOJIb30BaHUS JJUHEMHON IIPOBOJAUT aHAJINA3
perpeccuu. MOJTYYEHHBIX
pe3yJIbTaTOB.
ITepuenTpoH. [TosiBneHME mepuenTpoHa. e  PackphsIBaeT CMbICI

Hewponuslie cetu
(1 gac)

OnucaHue u cxema
3JIEMEHTApHOTO
nepuentpoHa. Mzmenenue
BECOBBIX KO3 (HUITUEHTOB.
Meronuka oOydeHus.

M3y4aeMbIX MOHSITHH.

CamocTosATelIbHO
CO31a€ET CXemy
AJIEMEHTAPHOTO
nepIenTpoHa.

[TornMaeT mpuHITUIT
oOy4eHUs C IBMEHECHUEM
BECOBBIX KOA(D(PHUIIUCHTOB.

Muorocnoiiasie
ceru (1 gac)

ApXuTeKTypa
MHOTOCJIOMHOM CETH.
OyHKIMS aKTUBALUH.
OOGy4deHne MHOTOCIIONHOM
cet. Konm4ecTBo CKpBITHIX
cinoéB. MeTtoa oOGpaTHOTO
pactpoCcTpaHeHHs OITHOKH.

PackpsiBaeT cMbICIT
M3y4aeMbIX MIOHSATHUH.

[ToHnMaeT OCHOBHBIE
MIPUHLIMUIIBI yCTPOMCTBA
MHOTOCJIOMHOM CETH.

dopmynupyer
MOIX0/IbI TIPH BHIOOPE
KOJIMYECTBA CKPBITHIX
CJIO€B.

baiiecoBckas
craructuka (1
qac)

BepositHoCcTHBIE
anroputMmel. BeposTHOCTH
NPUHAJIEKHOCTH K KJ1accy.
HawuBHplii OaitecoBCKHit
KJ1accupukaTop.
O06paboTKka3aBUCUMBIX
IPU3HAKOB.

PackpeiBaeT cmbich
V3y4aeMbIX MOHSITHM.

Braneer mexaHusMom
ONpPEAEIEHNS BEPOSATHOCTH.

[TonumaeT npuHIUAT




TeMsl,

paCKpBIBAIOIINE OCHOBHBIE BU/IbI
JIAHHBIN pa3ael JEATENBHOCTH
IpOrpaMMbl aluXxcst IPU U3yUYCHUH
porp ’ YuebHoe coniepxaHue yHa PH H3YH
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE HA UX JeWCTBU)
U3y4YeHUe
Pemienne npaktTuieckux paboThl HAUBHOTO
3a/ady. OaiiecoBCKOro
KJaccudukaTopa.
NunuBunyansubel | Beibop ogaHOro us ° CaMOCTOSATENEHO
1 IPOEKT aJITOPUTMOB MAITUHHOTO MPOBOJIUT MOJTOTOBKY
(2 gaca) 0o0ydeHUs JIs1 penieHust naHHbIX 17151 MO.

3aJ1a4y IPOEKTa.
Hcnons3oBanue OMOJINOTEK
Python nnst 00yuenus
Moend. OIieHKa KauecTBa
MIOJTYYCHHOW MOJICIIH.
Buszyanuzanus pe3ynprara.
AHanu3 u opopMIICHHE
pe3yabTata paboThl.

Hcnonep3yer
BO3MOYKHOCTH OMOJIMOTEK
g MO.

AJanTUPYET TOTOBBIE
MIPUMEPHI UCTTOTB30BaHUS
MO noa KOHKpETHBIE
peann3alu CBOUX 3a/1ad.

IIpaBuibHO oopmirsieT
pe3yJIbTaThl IPOBEAEHHOTO
aHanau3a upopMyIupyeT
BBIBOJIBI.

Peseps (2 gaca)




KaﬂeHl[apHO' TCMAaTHUYCCKOC IIJIAaHUPOBAHUC

10 kaace
N;’) Tema ypoka Komnuectso Jlara wsyerit
/1 9ACOR LaHoBbE dakTHyecKue Tpumeuanne
03.09
@DYHKIUYU NIEKTPOHHBIX
1 TabmuI 171t 00paboTKH 1
" | OOMBIITNX MAaCCHBOB
JAHHBIX
2. | Busyanuszanus qaHHBIX 1 10.09
Bo3MoxHEBIE 17.09
HAIpaBIICHUsI
3. | uccnenopanwmii. 1
OTKpBITHIE
naunneie. ®opmat CSV
O0paboTKa MacCHBOB 24.09
4. | naHHBIX B SIEKTPOHHBIX 1
Tabaunax
5 O6paboTKa JaHHBIX 1 01.10
" | B daiinax popmara CSV
6 KoppessiuoHHbIit 1 08.10
aHaIu3
7 Boccranosienue 1 15.10
3aBHCHUMOCTE
8 Bassl JaHHBIX 1 22.10
" | B 5IEeKTPOHHBIX TAOIUIIAX
9 Bassl JaHHBIX 1 29.10
" | B 51EeKTPOHHBIX TAOIUIIAX
10 Beenenne. 3anaun 1 12.11
aHaJIN3a JAHHBIX
11.| Hoaroroska nanueix 1 19.11
12.| Cpena Jupyter Notebook 1 26.11
13.| Haxker Pandas 1 03.12
14 CraTucTuueckune 1 10.12
‘| XapaKTepHCTUKH JTAHHBIX
Busyanuzarus 17.12
15.| u npeo6pazosanue 1
JAHHBIX
Busyanuzarus 24.12
16.| u npeobpaszosanue 1
JAHHBIX
17. WnnuBuayansHbIi 1 14.01
HPOEKT
18 AnroputMel 06paboTKH 1 21.01
TEKCTOBBIX JAHHBIX
AHaIN3 TEKCTOBBIX 28.01
19.| nanssix. luHamMudeckuii 1
HOIXO0[
20 Merop aByX yKasaTerneii 1 04.02
‘| 1A CTPOK




AHanmn3 TeKCTOBBIX 11.02
21.| daiinos. YacTorHbiii 1
CIIOBaph
[enepanus CloB 18.02
22.| 3apannoro 1
andaBuTa
I'enepanus Beex CIOB, 25.02
23. YIOBJIETBOPSIIOIINX 1
YCIIOBHIO
O6paborka 04.03
24 . neno4yncaeHHBIX TaHHBIX: 1
PAKTHKYM
25. Uwucnossle aBTOMATHI 1 11.03
26.| Perynspubie BrIpaKeHUs 1 18.03
27.| Perynspubie BeIpaKeHUs 1 25.03
28.| Perynspubie BrIpakeHuUs 1 08.04
Pemenue 3a1au 15.04
29. 1
Ha mudpoBaHue
[TpaKTUKYM TI0 PEIICHHIO 22.04
YpaBHEHUH B
30. 3JIEKTPOHHBIX 1
Tabaunax
Perienre hmHaHCOBBIX 29.04
31. 3a/1a4 B DJICKTPOHHBIX 1
TabIIIax
HccnenoBanue rpadukoB 06.05
32.| dyHKUMI B MONAPHEIX 1
KOODIMHATAX
IMpakTHKyM 13.05
33.| 110 BHIYKMCIIEHHIO UTHHEI 1
KpUBOI
[MpakTUKyM 20.05
IO BBIYUCIIEHUIO
34. TIoIaae 1
uryp
35. 1
11 kaacce
ara U3y4eHHs
N/g Tema ypoxka KoauuectBo A ya
n 4ACOB ITaHOBLIE dakTnyeckue Iprmeyane
03.09
1 Anroput™m 006paboTKH 1
" | TEKCTOBBIX HaHHEBIX
AHaIn3 TEKCTOBBIX 10.09
2. | nanHbIX. JIuHAMIUECKUIt 1
OJX 01
3. | Meron nByx ykasateneii 1 17.09




U1 CTPOK

AHaU3 TEKCTOBBIX
(atinos. YacToTHBIN
CIIOBaph

24.09

I'enepanus cinos
3aJaHHOTO
andapurta

01.10

I'enepanus Bcex CIoB,
YZIOBJIETBOPAIOLIUX
YCIIOBHIO

08.10

O6paboTtka
IECIIOYHCIICHHBIX JaHHBIX!:
HPaKTHKYM

15.10

YucioBble aBTOMATEI

22.10

PerynsipHble BeIpaxeHUsI

29.10

10.

PerynsipHble BeIpaxeHUsI

12.11

11.

PerynsipHble BeIpaxeHUsI

N e

19.11

12.

Pemenue 3amau
Ha mrdpoBanue

26.11

13.

[IpakTHKyM 110 pelIEHHUIO
YpaBHEHUH B
3IEKTPOHHBIX
Tabaunax

03.12

14.

Perienre hmHaHCOBBIX
3a7a4 B DJIEKTPOHHBIX
Ta0IHIax

10.12

15.

HccnenoBanme rpadukoB
(GYHKIUH B TOMSIPHBIX
KOODJITHATAX

17.12

16.

ITpakTukym
10 BBIYHCIICHUIO JITHHBI
KpUBOI

24.12

17.

[IpakTuxym

10 BEIYUCIICHUIO
IUTOIIAIeH
uryp

14.01

18.

Cpena Scilab

21.01

19.

Cpena Scilab:
MTOCTPOEHUE TPAPHKOB

28.01

20.

[Toctpoenue
TPEXMEPHBIX TPAPHKOB B
cpene Scilab

04.02

21.

Cpena Scilab: pemenne
YpaBHEHUI

11.02

22.

MojgenupoBaHue B cpene
Xcos makera Scilab

18.02

23.

MopnenupoBanue
(hm3mueckux Mojenei

25.02

24,

MopenupoBaHue CUCTEM
yIIpaBJICHUS

04.03

25.

MopenupoBanue

11.038




HONYJISALUN

26.

Co3nanue rpaguueckux
MIPUJIOKEHUH B Cpele
Scilab

18.03

217.

Pemenue 3amau
OINITUMM3AIINH C
TIOMOUIBIO 3JIEKTPOHHBIX
TabINIL

25.03

28.

Pemenue 3amau
OIITUMU3aAIIUHN
(hMHAHCOBBIX MPOLIECCOB

08.04

29.

Pentenue 3amau
OIITUMHU3AllUU B cpez[e
Scilab

15.04

30.

OnTuMabHBINA BRIOOD:
3aJlauy JIMHEHHOI O
MPOrpaMMHUPOBAHUS

22.04

31.

OnTUMabHBINA BRIOOD:
JTMHAMHYECKOE
MPOrpaMMHUPOBAHUE

29.04

32.

OnrumanbHast YIIaKOBKa

06.05

33.

OntumMusanus
BBIYHACIUTEIBHBIX
MIPOIIECCOB: MPAKTHKYM

13.05

34,

OntuMusanus
BBIYHCIUTEIBHBIX
TIPOIIECCOB: MPAKTHKYM

20.05




CUCTEMA OLHEHKH JOCTUXEHMUS IINTAHUPYEMBbIX
PE3YJIBTATOB

3JIEKTUBHOr0 Kypca «IlIpakTuyeckass HHpopMaTHKa»

Cuctema OLIEHKH JOCTMKEHHS IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS
AIIEKTUBHOTO Kypca (Jajgee — CHCTeMa OLIEHKH) SIBIISIETCSl YacThl0 CHCTEMbI
OLICHKM M YMPaBJIEHHUsS KaueCTBOM OOpa30BaHMsI BCEX MPEIMETHbIX oOjacTeil B
cootBeTcTBUM ¢ PI'OC COO, ®OIT COO, OOIT COO wu perynupyercs
«IlonoxxenneM o (Qopmax, NEPUOAUYHOCTH, NOPAJIKE TEKYIIEro KOHTPOIS
yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluu oOyuaromuxcs», «llomoxxenuem o
BHYTPEHHEW CHCTEME OLIEHKH KadecTBa 00pa30BaHUsA», PUKA3aAMHU O BECE OTMETOK
KaXK710i1 00pa30BaTeIbHON OpraHU3alHH.

Heas cucrembl oOleHKH 00pa3oBaTeNbHBIX pe3ylbTaTOB Kypca —
YCTaHOBJIEHHE COOTBETCTBUS oOpa3oBaHusa TpeboBanusm DOI'OC, mnomnydenue
00BEKTUBHOW MHPOPMAILIUUA O COCTOSIHUM KauecTBa 00pa30BaHUsl, TEHACHIIUSIX, €T0
U3MEHEHUAX U MPUYUHAX, BIUSAIOMINX HA €r0 YPOBEHb, CBOEBPEMEHHOE NPUHITHE
NEeJarornyecKuX U yrpaBJICHUECKUX PEIICHUI.

OCHOBHBIMH HANPABJEHUSIMH M LEJAMH OLECHOYHON JAesTeJIbHOCTH
SIBJISIFOTCH:

— OLEHKa 00pa30oBaTelIbHBIX JOCTWXKEHHH Kypca oOOydaroluMxcsi Ha
pa3MuyHBIX 3Tanax OOy4YeHHs KaK OCHOBa HX IPOMEKYTOYHOM M HTOTOBOM
aTTeCTallNY;

— OLEHKa pEe3yJbTaTOB JESTENIbHOCTH IEJarormueckux pabOTHUKOB Kak
OCHOBA aTTECTALMOHHBIX IPOLENYP;

— OLIEHKa PE3YyJIbTATOB JESATEIBHOCTH 00pa30BaTENIbHOM OpraHu3aluu Kak
OCHOBA aKKPEAUTALMOHHBIX ITPOLIEAYD.

Cucrema OLEHKM NpU3BaHa CIIOCOOCTBOBATH IMOAJIEP)KAHUIO E€AMHCTBA
BCel cuCTeMbl O00pa30BaHUs, OOECIEUEHUIO MPEEMCTBEHHOCTH B CHCTEME
HENpEephIBHOIO  00pa3oBaHus  mpeaMeTHOW  obmactu  «Martematuka U
nH(DOPMATHKAY.

OneHka JOCTH)KEHMsI IUIAHUPYEMBIX PE3YJbTaTOB OCYIIECTBISAETCS B
paMKax CUCTEMbI OLIEHKH KauecTBa 00pa30oBaHUsl, KOTOPAast BKIIOYAET:

® CTapTOBYIO JUArHOCTHKY;

® TEKYyIIYIO U TEMAaTHYECKYIO OLIEHKY;

® HTOrOBYIO OLICHKY;

® IIPOMEKYTOUYHYIO aTTECTALUIO;

® [ICHXOJIOTO-IIEAArornuecKoe HabIEHUE;

® BHYTPEHHUI MOHUTOPUHT 00Pa30BATEIbHBIX IOCTUKEHUN 00yUarOIINXCSl.



B coorBerctBun ¢ ®I'OC COO cucrema OLEHKM 00pa30BaTebHON
OpraHU3alluy PEAIU3yeT CUCTEMHO-IEATEIIbHOCTHBIN, YPOBHEBBIM U KOMILIEKCHBIN
MOJAXO0JIbI K OLEHKE 00pa30BaTENbHbIX JOCTUXKEHUMU, KOTOpble oTpaxeHsl B OOII
COOQO kaxnoi 00pa3oBaTeIbHON OPraHU3aLUH.

Onenka oOpa3oBaTENbHBIX JOCTHKEHUN OOYYalOIIMXCS KaK OCHOBA UX
MPOMEKYTOYHOM M MTOrOBOM AaTTECTAllMM OCYIIECTBIAECTCA aAMHUHUCTPALUEN
o0Opa3oBaTeIbHOM OpraHU3allMi B XOJ€ BHYTpPeHHEro MoHutopunra. CojuepxaHue
U TEPUOJAUYHOCTh BHYTPEHHETO MOHHUTOPUHIA YCTAHABIMBACTCS PELICHUEM
MeJaroru4eckoro CoBeTa 00pa3oBaTeIbHONW OPraHU3aluu.

Oco0eHHOCTH OLIEeHKH NOCTHKEeHHUS JUYHOCTHBIX Pe3yJIbTATOB

OneHka JTMYHOCTHBIX Pe3yJIbTaTOB 00YYaIOIIUXCS OCYILECTBIAECTCS Yepes
OLICHKY JOCTMXXEHUS  IUIAHUPYEMBIX  PE3YyJbTaTOB OCBOCHUS  OCHOBHOM
o0pa3oBaTeIbHON MPOTrpaMMBbl, KOTOpbIe ycTaHaBiauBatoTcs TpedoBanusimu GI'OC
COO.

dopMUpOBaHUE JIMYHOCTHBIX PpE3yJbTATOB OOECMEYMBAETCS B  XOJe
peanu3anuu  BCEX KOMIIOHEHTOB O0pa3oBaTEIbHOM JIEATETbHOCTH, BKJIIOYas
BHEYPOUHYIO JI€SITENBHOCTD.

JlocTrKeHne TMYHOCTHBIX PE3YJIBTATOB HE BBIHOCUTCS HA UTOIOBYIO OLIEHKY
o0yJaroumxcs, a ABJISETCS NPEIMETOM OLEHKH 3(P(EKTUBHOCTH BOCIHUTATEIBHO-
o0Opa3oBaTeabHON NEeATEIbHOCTH oOpa3oBaTeabHOU OpraHu3aluu "
00pa30BaTeIbHBIX CUCTEM Pa3HOro ypoBHA. OlLiEHKAa JUYHOCTHBIX PE3YyJIbTATOB
o0pa3oBaTeIbHON  JEATEIBHOCTM  OCYIIECTBISIETCA B XOJl€  BHELIHMX
HeNepcOHM(PHUMPOBAHHBIX MOHUTOPHHIOBBIX HCCJIEI0BAHMIA.

Pe3ynpTaTel, NOJyYEHHBIE B XOAE KAaK BHEIIHMX, TaK W GHYMPEHHUX
MOHUMOPUH208 (NpU HAIU4UY), UCIOIB3YIOTCS TOJIBKO B BHJIE arperupOBaHHBIX
(ycpenHEHHBIX, aHOHUMHBIX ) JaHHBIX.

Oco0eHHOCTH OLICHKH JOCTHKEHHUSI MeTallpeAMEeTHBIX Pe3yJIbTATOB

OreHka MeTanpeAMETHBIX PE3yJIBTaTOB IIPEACTABIICT COOOM OICHKY
JOCTHIKEHUS YPOBHS C(OPMUPOBAHHOCTH YHUBEPCAIbHBIX YUCOHBIX JCHCTBUA:
MMO3HABATEIbHbBIX, KOMMYHHUKATUBHBIX, PETYISATUBHBIX. DOpMHpOBaHUE
MeTaIpeJIMETHBIX PE3yIbTaTOB 00ECIICYMBACTCS COBOKYITHOCTBIO BCEX YUCOHBIX
MPEJIMETOB, YUeOHBIX KYPCOB U BHEYPOUHOU AeATEIBbHOCTH. OICHKA JOCTHIKECHUS
MeTaIpeJIMETHBIX PE3YyIbTaTOB OCYIICCTBIISICTCS B X0Ji¢ BHYTPEHHEI 0
MOHHMTOPHHIA KaueCcTBa 00Opa30BaHuUs U HE3aBUCUMOM OICHKH KayeCcTBa
o0Opa3oBaHUsI.

OrneHKka JTOCTHIKCHHUS METAlPEAMETHBIX PE3yJIbTaTOB OCYIICCTBIISCTCS
aJMUHUCTpaleld  00pa3oBaTelbHOH OpraHuM3alid B  XOJ€ BHYTPEHHErO



MOHHUTOPHUHTA.

dopMaMu OLIEHKH METaNpeIMETHBIX PE3YIbTaTOB SBIISIFOTCS:

— U1 IPOBEPKH YUTATEIBCKOM IPaMOTHOCTH — MUCbMEHHas paboTa Ha
MEXIIPEAMETHON OCHOBE;

— I MPOBEPKH LHU(PPOBOM I'PaMOTHOCTH — MpakTU4ecKas padbora B
COYETaHUH C TUCbMEHHOM (KOMITbIOTEPU30BaHHO ) YaCThIO;

— J1J1s IPOBEPKH CPOPMUPOBAHHOCTHU PETYIATUBHBIX, KOMMYHUKATUBHBIX
Y T03HABATENIbHBIX YHUBEPCAJIBbHBIX YUYE€OHBIX NEUCTBHM — HKCIEPTHAs OLEHKA
npolecca MW pe3yJbTaTOB BBIMOJHEHUS TPYIIOBBIX W (WJIM) WHAMBUAYAJIbHBIX
y4eOHBIX UCCIIEIOBAHUN U MTPOEKTOB.

Kaxnplii M3 mMepedyuclieHHbIX BHUJIOB JMArHOCTUKUA TPOBOAUTCS C
NEPUOJUYHOCTHIO HE MEHEE YEM OJIMH Pa3 B JBa roja.

Kpurepun onieHkr npoekTHON paboThl pa3padaThIBAIOTCS ¢ YYETOM Lenei u
3a/lay TPOEKTHOM JEsATENbHOCTH Ha JaHHOM JTane o0Opa3oBaHMs Kaxaou

OpraHu3aluend caMOCTOSITENBHO.
Oco0eHHOCTH OLIEHKH JOCTHKEHUSA MPeIMETHBIX Pe3y1bTaTOB

O06001mEHHBIMU KPUTEPUSMHU OIEHKHU MTPEAMETHBIX PE3YIbTATOB SBIISIOTCS :
— 3HaHHWE U TIOHUMAaHue,
— TpUMEHEHHUE,
— (YHKIIMOHAIBHOCTb.
OneHka MpeaMETHBIX Pe3yJNbTaTOB OCYIIECTBIAETCS IE€IarornyecKum
pabOTHUKOM B XOJ€ MPOIEAYyp TEKYIIEro, TEMaTHYECKOro, MPOMEKYTOUYHOTO U
UTOTOBOT'O KOHTPOJISL.

THunbl OHEHOYHBIX nmpoueayp

[IpumensieMpie B 00pa3oBaTENIbHOM TIPOILIECCE OIEHOYHBIE MPOIEAYPHI
OTIPEEISIIOTCS.  LEISIMUA  OIICHUBAHUS U COMPOBOXKIAIOTCS CBOEBPEMEHHBIMU
PEIICHUSIMU TIO €ro pe3yiabTary (Tadsmmna 1).

Tabnuna 1. CooTBeTCTBHE OIEHOYHBIX MPOIIEAYP IENISIM OIIEHUBAHUS U PEIICHUS
10 UX pe3ynbTaTy Kypca

OLeHOYHEbIE
IPOIIETYPBI

[enn oueHnBanus [leproan4HOCTH Pemenus

BryTpeHnHss oneHka

Ouenka CraproBas [To HeoOxoaumoctH, | OTOOp conmepxkaHus,
TOTOBHOCTH JUAarHOCTUKA | B 3aBUCUMOCTH OT METO0B U
ydamuxest K CJIO’)KHOCTHU TEMBI, €€ | TEXHOJIOTUH JJIst

M3yYECHUIO

MIPUOPUTETA, CBA3U

OpraHu3aIuu




OneHo4YHkIe

Ienn ouenuBanus ITepuonnyHoCTh Pemenus
IpOLEAYPHI
OTIEIbHBIX o0Opa3oBaTeabHBIX yueOHOHI
MOJyJIEH, pa3ieoB pe3yJIbTaToOB C NesTEeNbHOCTH,
(Tem) OpYruMu COOTBETCTBYIOIIHNX
npeIMeTaMu CTapTOBOMY YPOBHIO
TOTOBHOCTH
y4auiuxcsi, B TOM ¢
y4ETOM
nudepeHnpoBaHH
Oro MOAX0/a;
KOPPEKTHUPOBKA TEM
MOJYJIEN U
WHAUBUAYaTU3aLNS
yueOHOro mporiecca
Onpenenenue Tekyiee Ilo exerogHomy CBoeBpemMeHHas
YpOBHS OLICHHBAaHUE rpauKy OIIEHOUHBIX | KOPPEKTUPOBKA
JTOCTHXKEHUS npoueayp KaJleHJapHO-
ydanuMucs TEMaTUYECKOT O
pE3yJIbTATOB, IUTAHUPOBAHUS,
IPETYCMOTPEHHBIX ot6op dopm,
MOJlyJIEM METOJIOB U CPEJICTB
OpraHu3aluu
NEeATEIbHOCTH JJISI
JMKBHIALUA
00pa3oBaTeIbHBIX
neduuToB
y4Yaluxcs
Onpenenenue Tematnueckoe | Onenka no kaxaoil | CBoeBpeMeHHas
YPOBHS OLICHMBAaHUE TEME MOJYJIS KOPPEKTHUPOBKa
JTOCTHKEHUS (ompenensercd Kak | IpOrpaMMbl MOAYJIS
IUIAHUPYEMBIX CpEIHEB3BELIEHHAs | M yueOHOro
pE3yJIbTATOB, OTMETKa BCEX nporecca
KOTOpBIE OLICHOYHBIX (MHIMBHyaTU3aLUs

OCBaMBAIOTCA B
pamMKax U3y4eHUS
TEMBbI Y4eOHOTO
MOTYJISI.

MIPOIIEYP MO TEME)

y4eOHOTO Mpoliecca)




OneHo4YHkIe

Ienn ouenuBanus ITepuonnyHoCTh Pemenus
POLETYPBI

[Tonumanue

yYauMUCS

JTUHAMUKU

y4eOHBIX

pe3yJIbTaTOB

BHYTPH TEMBI.

BrisBiieHue tem,

BBI3BIBAIOIIUX

yueOHbIe

3aTpPyIHEHUS

BrisiBnenne [Icuxomnoro- [TocTostHHO. KoppekTuposka

O0COOCHHOCTEH U nenaroruueck | LlesenanpaBieHHOE | TOYpPOYHOTO

pa3BUTHS, AHAIIU3 oe HaOII0JICHUEe — 0 | TJITAHUPOBAHUSI,

OCBOCHHUS HaOIOJIeHUEe | Mepe MOJX0JI0B K

IPOTPaMMBbI HEOOXOAUMOCTH, IO | 00YUYEHUIO, TUTaHA

MOJTYJIs, 3aMpoCy pOJUTENICH | BOCIIUTATEIbHOU

MPOEKTUPOBAHUE Y MIe1aroroB paboTHI,

Mep MIJIAHUPOBAHUE

WHJIUBUYyaTbHON WHIMBUYaJIbHBIX

MOAAEPKKH KOHCYJIbTalIUM,
3aHSATHI, BCTPEY C
POIUTENSAMH,
HarpaBJICHUE
yJamiuxcs Ha
MEIUKO-TICUX0JIOTO-
I1E€IarOrNYECKYI0
KOMUCCHIO

Ouenka usmenenus | Buytpennuit | Coaepxkanue u OcHoBaHUe Mo

YPOBHS MOHUTOPHUHT | IEPUOJIUYHOCTh ITOATrOTOBKE

JNOCTUKECHUS oOpa3oBareib | yCTaHABIMBACTCA PEKOMEHAANM

METaNnpeIMETHbIX, | HBIX €KErOAHbIM JUISL TEKyLIEN

MPEIMETHBIX JOCTHKEHUN | pEeLICHUEM KOpPPEKLUH

pe3yJbTaTOB, 00ydJaromuxcs | meaarorndeckoro y4eOHOTO Mmpoliecca

YPOBHS coBeTa U €T0

(G YHKIIMOHATBHOM 00pazoBaTeILHOM UHIUBUYaJIU3aluu

rPaMOTHOCTH Opra”u3anuu u (Wnn) nos




OneHo4YHEkIE

Ienn ouennBanus ITepuonnyHoCTh Pemenus
POLETYPBI
oOyyJaromuxcs u MOBBIICHUS
YPOBHSA KBaTMUKAIIUU
npo¢ecCUOHaTBLHOT MeJIaroruaecKoro
0 MacTepcTBa paboTHUKA
IIeIaroroB
Ouenka crenenn 1 | [Ipomexxyroun | [leppoanyHoCTh OcHoBaHue a1
YPOBHSI OCBOCHUS as arTecTalus. | IPOBEICHUA nepeBoja
y4aluMHCs Hrorosas onpeaenseTcs y4amierocs B
IPOTPaMMBbI aTTecTarus o0pa3oBaTeIbHOM CJIEIYOIIMI KJ1acc,
MOJYJIs, Kypca OpraHu3aluu nonyck k 'NA.
€)KETroJTHO. CocraBienue miaHa
ITo utoram JIMKBUJIAIN U
OCBOCHUS paboueit aKaJgeMHUUeCcKou
IpOrpaMMBbl Kypca 3aJ0JDKEHHOCTH,
MEpEBOJI HA

oOy4eHue 1o
aJanTUPOBAHHBIM
o0pa3zoBaTeIbHBIM
nmporpaMmmam, B
COOTBETCTBHH C
pEKOMEHIAIUSAMU
MICUXOJIOTO-METUKO-
IIE€IarOrn4eCcKomn
KOMHCCHUU JTHOO Ha
oOy4eHHe 1o
WHINBUIYATEHOMY
y4eOHOMY IIJIaHy,
MOBTOPHOE
oOy4eHHe 1o
YCMOTPEHUIO
ponurtenen
(3aKOHHBIX




OneHouHsbIe
Ienn ouennBanus ITepuonnyHoCTh Pemenus

POLETYPBI

IpeICTaBUTENEN)

DopMbI KOHTPOJIA

Jlist oneHKH 0Opa30BaTENIbHBIX PE3YJIbTATOB HCIOJIB3YIOTCS CIEIYIOLIUE
(dbopMBI KOHTPOJIS:

— aokjag — GopMa KOHTpPOJsS, TMO3BOJSIONIAS OLUEHUTh HAaBBIKU
MyOJUYHOrO0 Pa3BEPHYTOrO BBICTYIUIEHUS y4alllerocs MO  ONpelelaEHHOMY
BOIIPOCY, OCHOBAHHOI'0 HA CaMOCTOSITEJIbHO IIPUBICYEHHOM, CTPYKTYPUPOBAHHOU
1 00001EHHON UM UHGOPMALIMK, B TOM YUCIIE B BUJE MPE3CHTALINH;

— noMaimiHee 3anaHue / mnudpoBoe aomMaiIHee 3agaHme — (¢dopma
KOHTpOJIsI, IpU KOTOPOM MPOBEPSAETCS U OLEHUBACTCA YMEHHME Y4Yallerocs
CaMOCTOSITEJILHO BBINOJHUTH 3aJaHUsl Ha 3aKpeIUICeHUE W YIiyOJieHHe 3HaHUH,
pEYEBbIX HABBIKOB U YMEHH, MTOJIyYEHHBIX Ha YPOKE;

— KOMOMHUpOBaHHasi pabdora — ¢dopMa KOHTPOJS, TO3BOJISIOIIAS
OLICHUTHb IIPEIMETHBIC 3HAHUS, YMEHHUs M HAaBBIKM YYallerocs I0CPEICTBOM
BBIITOJIHEHUS NPAKTUYECKUX U TEOPETUYECKUX 3aJlaHUM PAa3HOTO THIIA;

— KOHCHeKT — (opMa KOHTPOJS, MO3BOJIAIONIAS OLEHUTh YMEHHUE
Y4allerocsi BECTU CBA3HOE, CKATOE U IIOCIEA0BATEIIbHOE ITUCBMEHHOE U3JI05KEHUE
COJIep’KaHUsl yCBaWBAaeMOI'o MaTepuana (CTaTby, JOKJIaa, KHUTH, JIEKIIUH U JIp.);

— npakTHdeckas padora — Qopma KOHTPOJIS, MO3BOJISIONIAS OLICHUTH
YPOBEHB IIPAKTUYECKUX HABBIKOB M1 YMEHUH y4allerocs;

— peumeHue 3aga4 — ¢GopMa KOHTPOJISI, MO3BOJISAIONIAsl OLIEHUTh YMEHHE
y4Jallerocss CaMOCTOATENbHO (MHAMBHYAJIbHO WIH B IPyIIE, B KJIACCE WU JI0MA)
HAWTHU PEIICHUE TTOCTABIICHHOW 3a/1a4u;

— TecT — QopMa KOHTPOJIS, MO3BOJAIONIAS OLEHUTh YPOBEHb 3HAHUH,
YMEHHUM U HABBIKOB YYAI[ErOCsl Yepe3 CUCTEMY TECTOBBIX 3aJJaHUI/BOIPOCOB;

— YCTHBIH oTBeT — (QopMa KOHTpOJIS, [O3BOJIAIONIAS  OLICHUTH
WH/IMBUIyaJIbHbIE OCOOCHHOCTH YCBOCHHUS YydYallUMCsl y4eOHOro marepuaina u
IPOBEPUTh YMEHHUE CTPOUTH CBSA3HOE, JIOTUYECKHU IOCIIEIOBATEIIBHOE COOOIIECHNE
Ha 33JJaHHYI0 TEMY WJIM IIOCTaBIECHHBINA BOIIPOC.

— MPOeKT — (opma KOHTPOJISA, TO3BOJSIONIAS OLUEHUTh WHAMBHYyaJIbHbIC
OCOOEHHOCTH YCBOEHHUS Y4YalllUMCSI HaBBIKOB IPOEKTHOW M HCCIEAOBATENIBCKOU
NEATEIIbHOCTH.

KonTposbHas padoTa sBIsSIETCS OJJHUM U3 BUJOB KOHTPOJISI M HalleJIeHA Ha
OLICHKY JIOCTMKEHHMSI KaK/IbIM YUYalllUMCSI WU TPYNION ydaluxcs TpeOOBaHUN K
MPEAMETHBIM /WM METANpPEAMETHBIM pe3yJibTaTaM OOy4YeHHs] B COOTBETCTBUU C




®OI'OC npu OCBOEHUHU OTIEIbHONW YaCTH WU BCEro 00BhEMA yueOHOro MOMIYJIS,
Kypca 00pa30BaTeIbHON POTrPaMMBI.

I/ICHOJILSyeMI)Ie IIKAJbI OICHUBAHUA

OxpyrieHue TPUMeECTPOBBIX (IOJYTOA0BbIX) OTMETOK PETYIHPYETCA
«IlonoxxenneM o ¢Qopmax, MNEPUOJAUYHOCTH, TNOPAIKE TEKYIIEr0 KOHTPOJI
yCIIEBAEMOCTH U MPOMEKYTOYHOU aTTecTaluu oOyuaromuxcs», «llomoxenuem o
BHYTPEHHEM cHCTEME OLEHKHM KauecTBa OO0pa3oBaHUS», NMPUKA3aMU B KaKIOM
o0Opa3oBaTeIbHOM OpraHU3alK, IPYTUMU JIOKAJbHBIMU aKTaMu 00pa30oBaTeIbHON
OpraHu3aLuu.



Kpurepuu BoICTaBJIeHUS 0TMETOK 0 KypCy

B 3ABHCHMOCTH OT (pOPMBbI KOHTPOJIA

®opMbI NIPOMEKYTOYHOM ATTECTALIMM Kypca

Monyab Kaacc Dopmbl
bl NPOMEKYTOYHOU

arrecTauuu
O6paboTKa MacCUBOB JaHHBIX B 3JIEKTPOHHBIX 10 | IlpakTuueckas pabota
Tabyuax
NHTemeKkTyanbHblil aHaanu3 JaHHbIX 10 W TOroBbIN MPOEKT
Anroputmsl 00pabOTKH CUMBOJIbHOMN 10 | IlpakTuueckas pabota
uHbOpMaLUH
UucneHHble METOBI 10 [TpakTuueckas pabota
MonenupoBanue 11 [IpakTuueckas pabota
3agayu ONTUMM3ALNHT 11 [IpakTrueckas paboTa
HckycCcTBEHHBIN UHTEIUIEKT U MALLIMHHOE 11 NTOroBbIN MpOEKT

oOydeHue

®opMbI TeKYIIEr0 KOHTPOJISI, BEC 0TMETKHU

Ne ni/m DopMBbI KOHTPOJISI Bec otmMeTKH
1 VYCTHBIN OTBET 1
2 [TpakTrdeckas padora 2
3 KombunupoBanHnas pabora 2
4 Tect 2
5 Joxman 1
6 JlomaiiiHee 3a1aHue 1
7 Koncrekr 1
8 Pewenue 3anau 1
9 [udbpoBoe nomarrHee 3agaHue 1
10 IIpoekt 5

DopMbI KOHTPOJIsI, B€C OTMETKH U KPUTEPUH OLIEHUBAHMS 10 (hpopMam

KOHTPOJISA




DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenunBan
ne

Kpurtepuu oueHuBanus

Y CTHEBII OTBET

«5»

[TomHOCTBIO PACKPBLI COAEPKAHUE
MaTtepuaiia B 00bEme,

PeyCMOTPEHHOM MPOTPaMMOil; N3ITOKIUI
MaTepua rPaMOTHBIM SI3BIKOM B
OIPEICIIEHHOU

JIOTHYECKOH MOCIeI0BaTeIbHOCTH, TOUHO
UCTIOJB3YsI TEPMUHOJIOTHIO U CHMBOJIMKY;
NPaBUIILHO BBITIONHWII TpaduKH,
COIYTCTBYIOIIME OTBETY; TOKa3aJl YMCHHE
WLTIOCTPUPOBATH TEOPETUICCKHUE
TIOJIO’KEHUS] KOHKPETHBIMH MPUMEPAMHU,
NPUMEHSTh UX B HOBOW CUTYalluu

TIPY BBITIOJTHEHUU TIPAKTHYECKOTO 3a/I1aHNUS;
IIPOJIEMOHCTPUPOBAJl YCBOCHUE paHee
M3yYEHHBIX COITYTCTBYIOIINX BOIIPOCOB,
c(OPMUPOBAHHOCTh U YCTOHYHUBOCTh
UCTIOJIb3YEMBIX ITPU OTPAOOTKE YMEHUH U
HaBBIKOB; OTBEYaJ] CAMOCTOSATENBHO O€3
HaBOJISALIUX BOIIPOCOB YUUTEIS.

«4»

OTBET yIOBJICTBOPSET B OCHOBHOM
TpeOOBaHUSIM Ha OIECHKY «5», HO IIPH 3TOM
MMeEET OJMH U3 HEJOCTATKOB: B H3JIOKEHUH
JOMYIIEHBI HeOOJIBIIIHNE TPOOEIbI, HE
WCKa3UBIIIUE COJICPKAHUE OTBETA,
JOTYIICHBI OJMH-/IBA HEJIOUETA TIPH
OCBEIICHUH OCHOBHOTO

COJICp)KaHMs OTBETA, UCIIPABIICHHBIC 110
3aMEUYaHUI0 YUUTENIS; TOMYIICHBI OITHOKA
nim O6oJiee IByX HEA0UETOB MPHU
OCBEIIEHUH BTOPOCTEIICHHBIX BOITPOCOB
WJIM B BBIKJIAJKAX, JIETKO HCTIPABJICHHBIC 110
3aMEUYaHUIO0 YUUTEJIS.

«3»

HenonHo v Henocie10BaTeIbHO
PacCKpBITO COJiep )KaHUE MaTepuana,
HO MOKa3aHo 001llee MOHUMaHue BOIIpoca 1




DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenunBan
ne

Kpurtepuu oueHuBanus

IPOJAEMOHCTPUPOBAHBI

YMEHHUS, JOCTaTOYHBIE JJIs JajdbHEHIIEero
YCBOEHHMS IPOrPaMMHOI0 MaTepuana;
UMEJNCh 3aTPYIHEHUS WU IO YIIEHbI
OIIMOKH B OIPE/IeNICHUU MTOHATHUH,
UCIOJIb30BaHUM TEPMHUHOJIOTUH, B
rpadukax, cxeMmax, UCIpaBJIEHHbIE TOCTe
HECKOJIbKUX HaBOJSIIIHUX BOIIPOCOB
YUUTENS; YYCHUK HE CITPaBUIICS C
IpUMEHEHUEM TEOPUHU B HOBOM CUTYalluu
IIPY BBINIOJIHEHUU MTPAKTUYECKOTO 3ajaHus,
HO BBITIOJIHUII 3a/1aHUSI 0053aTETbHOTO
YPOBHS CJIOKHOCTH TI0 JJAHHOM Teme; Ipu
U3JI0’KEHUH TEOPETHYECKOro MaTepuana
BbIsIBJICHA HEI0CTATOYHAS
c(OpMHUPOBaHHOCTh OCHOBHBIX YMEHUH 1
HaBBIKOB.

«2»

He packpbITo OCHOBHOE COJIepiKaHne
y4eOHOro MaTepuaia; 00HapyKEeHO
HE3HAHUE WU HETIOHUMaHUE YIYCHHKOM
OoJbIIIeH UM HauboJee BaXXHOW YaCTH
y4eOHOTr0 MaTepHalia; TOMYyIIeHbI OMTHOKH
B OIIPE/ICIICHUY TTOHSATHH, PH
UCTIOJIh30BAaHUHM MaTEMaTHIECKOM
TEPMHUHOJIOTHH, B TpauKax, B CXeMax,
KOTOPBIE HE UCTIPABIICHBI TMTOCIE
HECKOJIBKUX HaBOJSIIIUX BOMIPOCOB
YUUTENIS; YICHUK OOHAPY>KUIT TIOJTHOE
HE3HAHWE U HETIOHUMaHHUE

M3y4aeMoro y4eOHOro MaTepuaia uiv He
CMOT OTBETHThH HU Ha OJIUH U3
MIOCTABIICHHBIX BOIIPOCOB IO H3y9aeMOMY
MaTepHay.

[TpakTrueckas
pabota

«5»

Yyanmiics caMOCTOSTEILHO BBIIOJTHWI BCE
ATarnbl PEIICHUS 3a7]a4 Ha KOMIIBIOTEPE;




DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenunBan
ne

Kpurtepuu oueHuBanus

paboTa BHITIOJIHEHA MTOJIHOCTHIO M MOTy4eH
BEPHBII OTBET WJIM UHOE TpeOyeMoe
NPECTaBICHNE PE3YIbTaTa paOOTHI.

«4»

Pabota BhITIOTHEHA TTOTHOCTHIO, HO TIPU
BBITIOJTHEHUU OOHAPYKUIIOCh
HEJ0CTAaTOYHOE BJIaJICHUE HaBBIKAMH
paboThI ¢ KOMIIBIOTEPOM B paMKax
MOCTaBJICHHOM 3a/1a4M; MPABUIHLHO
BBITIOJIHEHA OOJIbIIIast 4aCTh PaOOTHI (CBHIIIIE
85 %), nomymieHo He OoJiee TPEX OmUOOK;
paboTa BBIMOJIHEHA TIOJIHOCTHIO, HO
HCII0JIb30BaHbl HAUMEHEE ONTHMAaJIbLHBIE
MOJAXObI K PEIICHHUIO MOCTABICHHOM
3aJIa4u.

«3»

PaboTa BeIIOIHEHA HE MTOTHOCTEIO,
JOMYIIEHO OoJiee TpEX omubOK, HO
yYaIuics BlIaJeeT OCHOBHBIMU HaBbIKAMHU
paboThI Ha KOMITBIOTEPE, TPEOYEMBIMU JIJIS
pEIICHUS TIOCTAaBJICHHOM 3a1a4H.

«2»

Jlomy1ieHsl cyliecTBeHHbIE OMIHOKH,
MOKa3aBIlIKe, YTO yYalllUKCs HE BIAJEET
00s13aTEIbHBIMU 3HAHUSIMU, YMEHUSIMH U
HaBbIKaMU pabOThl HA KOMIIBIOTEPE WU
3HAUUTEIbHAS YacTh PAOOTHI BBHITIOJIHEHA HE
CaMOCTOATENHHO; padoTa MoKa3ana MmojIHoe
OTCYTCTBHUE Y y4alIerocs: 00s3aTeIbHBIX
3HAaHUU U HABBIKOB MIPAKTUYECKOUN pabOThI
Ha KOMIIBIOTEPE IO ITPOBEPSIEMON TEME.

KomMOunupoBan
Has pabora

«5»

[ToTHOCTBIO PACKPBLI COAECPIKAHUE
Martepuasna B 00bEMe,

PEeAYyCMOTPEHHOM MPOTPAMMOM; U3J10KUIT
MaTtepuaj IpaMOTHBIM SI3bIKOM B
ONpEICIIEHHOU

JIOTUYECKOM MOCJIe10BATEIbHOCTH, TOYHO
UCII0JIb3Ysl TEPMUHOJIOTHUIO U CUMBOJIHMKY;




DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenunBan
ne

Kpurtepuu oueHuBanus

IPABWJIBHO BBIMIOJIHUI TPa(UKH, CXEMBI,
COIYTCTBYIOILE OTBETY; IOKAa3aJl yMEHUE
WJUTFOCTPUPOBATH TEOPETHUECKUE
MOJIOXKEHHSI KOHKPETHBIMH MPUMEpPaMH,
OPUMEHSATH UX B HOBOI CUTyalluu

IIPU BBITIOJIHEHUH TPAKTUYECKOTO 3aJaHUs;
IIPOJIEMOHCTPUPOBAJl YCBOCHHUE paHEe
W3YUYEHHBIX COIYTCTBYIOLIMX BOIPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOMYHBOCTD
UCIIOJIb3YEMbIX MPU OTPAOOTKE YMEHUH U
HABBIKOB; OTBEYAJl CAMOCTOSITEJIbHO 0€3
HABOJAILINUX BOIPOCOB YUUTEIIA.
VYyanuiics caMOCTOATENIBHO BBITTOJIHUI BCE
ATambl pELICHUS 3a]1a4 Ha KOMIIbIOTEPE;
paboTa BHINIOJIHEHA MTOJIHOCTHIO U MOTYYeH
BEPHBIN OTBET WK UHOE TpeOyemoe
npe/icTaBlieHue pe3ysibTaTta paboThl.

«4»

OTBET yIOBIETBOPSAET B OCHOBHOM
TpeOOBaHUAM HA OLEHKY «5», HO TIPH 3TOM
UMEET OJIMH U3 HEJOCTATKOB: B U3JI0KEHUU
JOTMYIIEHBI HeOOJIBIIHE TPOOEIbI, HE
MCKa3UBIIINE COJIEP)KAHUE OTBETA;
JIOTYIICHBI OJIMH-/[BA HEIOUETA TIPU
OCBEIICHUH OCHOBHOTO

coJiepKaHUsl OTBETA, HCTIPABIICHHBIE TIO
3aMEYaHUI0 YUUTEIS; TOMYIIECHBI OMNOKa
win 0oJiee IByX HEIOYETOB MIPU
OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WIH B BBIKJIQJIKAX, JIETKO UCTIPABICHHBIE TIO
3aMEYaHUIO YUUTEIS.

PaboTa BeITIONTHEHA TTOJIHOCTHIO, HO TIPH
BBITIOJTHEHUN 0OHAPYKIIIOCh
HEJ0CTaTOYHOE BJIaJICHIE HABBIKAMU
paboOThI C KOMIIBIOTEPOM B paMKax
MIOCTABIICHHOH 3aJ1a4yy; TIPABIIIHHO
BBITNIOJIHEHA OOJIbIIast 4aCTh paOOThI (CBbILIE




DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenunBan
ne

Kpurtepuu oueHuBanus

85 %), nonyiieHo He Oonee TpEX
omuOoK;paboTa BBINMOIHEHA
MOJTHOCTBIO, HO MCIIOIb30BAHBI
HaUMEHEe ONTHMAJIbHBIC MTOAXOABI K
PELIEHUIO MMOCTAaBJICHHOU

3a]1a4H.

«3»

Henonno nim
HETIOCIICIOBATEIIBHOPACKPHITO
coJiepkaHUe MaTepuaa,

HO MOKa3aHO 00Ilee TOHMMaHUE
BOTIPOCA UITPOJIEMOHCTPHUPOBAHBI
YMEHHUS, JIOCTATOYHBIC JIJIS
JaTbHEHIIIET0 YCBOCHHUS MTPOTPAaMMHOTO
MaTepHalia; UMEJIMCh 3aTPYTHCHUS WIIH
JOITYIICHBI OITMOKHU B ONPECIICHUH
MOHSTUHN, UCIIOJI30BAaHUU
TEPMUHOJIOTUH B Tpapukax, B CXeMax,
WCITPaBJICHHBIC MOCIEHECKOIBKUX
HABOJISAIIUX BOIIPOCOB YUUTEIISI; YICHUK
HE CIIPaBUWJICS C TPUMEHEHUEM TCOPUHU B
HOBOM CUTYyaIliH MPHU BHITTOJTHECHUU
MPAKTUYECKOTO 3aJIaHUsI,HO BHITIOJTHUII
3a1aHus 0053aTEIIBHOTO YPOBHS
CJIOHOCTH 10 TAHHOU TEME; TIPHU
U3JI0KEHUN TEOPETHUYSCKOT0 MaTepHuaia
BBISIBIICHA HEJOCTATOUHAS
c(hOpMHUPOBAHHOCTHh OCHOBHBIX YMEHUH
Y HaBBIKOB.

PaboTa BbITIOJIHEHA HE TTOTHOCTHIO,
JTOMYIIEHO OoJiee TpEX ommuOOK, HO
YYaIHICs BIaAeeT OCHOBHBIMH
HaBBIKAMUPAOOTHI HA KOMITBIOTEPE,
TpeOyeMbIMH TSI

penieHns MMOCTAaBIICHHOU 3a/1a4H.




«2»

He packpsiTo 0OCHOBHOE coniep:kaHue
y4eOHOro MaTepuaia; 00OHapyKEHO
HE3HAHUE WM HETOHUMaHue
YUYEHUKOMOOJIbILIEH UiIn Haubosee
BA)KHOU YacTHU

y4eOHOIro MaTepuasa; JOMyIeHbl ONTHOKH

DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuennBan
ne

Kputepuu oueHuBanus

B OIPEJICJICHUU MTOHATHUH, NIpU
MCIIOJIb30BAHUU MATEMATUYECKOU
TEPMUHOJIOTUH, B CXEMaX WK rpadukax,
KOTOPBIE HE UCTIPABIICHBI MOCIIE
HECKOJIbKUX HABOJISIIIIUX BOMPOCOB
YUHTEIIS; YYSHUK 0OHAPYKUJT TIOJTHOE
HE3HAHWE U HEMIOHUMAHUE

U3y4aeMoro y4eOHOro Marepuania uiu He
CMOT OTBETUTH HU Ha OJUH U3
MOCTaBJIEHHBIX BOIPOCOB 10 U3YYaEMOMY
Marepuany.

Jlomy1ieHsl cyliecTBeHHbIE OMIHOKH,
MOKa3aBIlIKe, YTO y4YalllUKCs HE BIAJEET
00s13aTEIbHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMU pabOThl HA KOMITBIOTEPE WIIN
3HAUUTEIbHAS YacTh PAOOTHI BBHITIOJIHEHA HE
CaMOCTOATENHHO; padoTa MoKa3aia MmojIHoe
OTCYTCTBHUE Y y4alIerocsi 00s3aTeIbHBIX
3HAaHUU U HABBIKOB IIPAKTUYECKOUN pabOThI
Ha KOMIIBIOTEPE IO MTPOBEPSIEMON TEME.

Tect

«5»

86—-100 % mpaBUIBLHBIX OTBETOB Ha
BOTIPOCHI

«4»

71-85 % mpaBUIIBHBIX OTBETOB HA BOIIPOCHI

«3»

51-70 % mpaBUIBHBIX OTBETOB HA BOMIPOCHI

«2»

0-50 % mpaBUIIBHBIX OTBETOB HA BOIIPOCHI

Jloknan

«5»

OTBeT MOJHBIN U TPaBUIIbHBIN Ha
OCHOBAaHUM U3YUYEHHBIX TEOPHI; MaTepHal
W3JI0KEH B ONPEACIEHHON JIOTUYECKON
MOCJIEIOBATEIILHOCTH, JINTEPATYPHBIM
SI3IKOM; OTBET CAMOCTOSITEIIbHBIM.




«4»

OTBeT NOJHBIN U IPABUJIBHBIN HA
OCHOBAaHUY U3YyYECHHBIX TEOPUI; MaTEepUal
M3J105KEH B OIPEIEIEHHON JTOTUYECKOU
IIOCJIEI0BATEIILHOCTH, IIPU ITOM JOIYILIEHbI
JIBE-TPU HECYIIECTBEHHbIE OIINOKH,




Bec OueHuBaH Kpurtepuu oueHuBanus
DopMbI

O0TMETK ue

KOHTPOJIAA

"

UCIIPABJICHHBIE IO TPEOOBAHUIO YUUTEIS.

«3» OTBET NOJIHBINI, HO MPU F3TOM JIOMYIIECHA
CyIllECTBEHHAsl OIIUOKa, WU OTBET
HEIIOJIHBIM, HECBA3HBIM.

«2» [Tpu oTBeTE OOHAPYKEHO HEMTOHUMAHUE
y4algMcs OCHOBHOT'O COJIEpKaHUs y4eOHOTO
MaTepHalia Wi JOMYIIEHbI CYIlEeCTBEHHbIE
OLIMOKH, KOTOPHIE YUAILTUHCS HE MOXKET
UCIIPABUTh MPU HABOJSAIIMX BOIIPOCAX
YUUTENS, OTCYTCTBUE

OTBETA.

JlomamHee 1 «5» Pabora nmoyiHas u npaBuiIbHAs, BO3MOXKHA
3agaHue / HECYIIECTBEHHAsI OITHNOKA.

udpoBoe «4» Pabora HenonHas, uiau A0MyIieHo He Oosee
JIOMAIIHee JIBYX HECYIIIECTBEHHBIX OIITHOOK.

3aJlaHue «3» Pabora BbIIIOJIHEHA HE MEHEE UEM
HaIlOJIOBUHY, JOIYIIIEHA O[HA CYIIIECTBEHHAs
omwuOKa ¥ TP 3TOM JBE-TPHU
HECYIIICCTBCHHBIC.

«2» Pabora BhIMOTHEHA MEHBIIIE YeM
HATIOJIOBUHY HJTU COACPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OITNOO0K; paboTa He
BBITTOJTHCHA.

Koncnexr 1 «5» KOHCIEKT NMOJIHBIN ¥ TPaBUILHBIH,
BO3MO’KHA HECYIIIECTBEHHAs OLINOKA.

«4» KoHcnekT HEeNoJIHbIN, WK JOMYIIEHO HE
OoJiee IBYX HECYIIECTBEHHBIX OIITHOOK.

«3» PaGoTa BbInoTHEHA HE MEHEE YeEM
HAITOJIOBUHY, JIOITYIIIEHA OJHA CYIIECTBEHHAS
OIIK1OKa U TIPU 3TOM JBE-TPU
HECYIICCTBCHHBIC.

«2» PaboTa BbINOJIHEHA MEHBIIIE YEM
HAIOJIOBUHY WJIM COAEPIKUT HECKOJIBKO
CYILIECTBEHHBIX OLIMOO0K; paboTa He
BBITIOJIHEHA.




DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenunBan
ne

Kpurtepuu oueHuBanus

Pemrenue 3agau

«5»

B norudeckom paccykIeHUH U PEIICHUN
HeT omuOOoK, 3a7a4a perieHa
panoHaIbHBIM CITIOCOOOM.

«4»

B norudeckom paccyXIeHUU U PEIICHUN HET
CYILECTBEHHBIX OLIMOOK, HO 3aJlaya pellieHa
HEPalMOHATBHBIM CIIOCOOOM, HITUOIYIIIEHO
He 0oJiee IBYX

HECYIIECTBEHHBIX OLITHOOK.

«3»

B nornueckoM paccyxieHuHu HET
CYILIECTBEHHBIX OIINOOK, HO JOMYIIEHA
CYIIIECTBEHHAsI OIIMOKa B MATEMAaTUYECKHUX
pacuérax.

«2»

NmeroTcs CYHICCTBCHHBIC OIINOKH B
JIOTUYCCKOM PACCYKACHUHN U PCHICHUUN,
OTCYTCTBHUC OTBCTA HA 3a/1aHUC.

udposoe
JOMaIHee

3aJaHuc

«5»

[TpaBunbHOe BoimoaHEeHHE 85-100 %
3aJIaHUN.

«4»

[IpaBunbHOE BhIIOTHEHUE 6584 %
3aJIaHUN.

«3»

[IpaBunbHOE BhIOTHEHUE 4564 %
3aJITaHUN.

«2»

[TpaBunbHoe BoinoHeHUE 0—44 % 3amaHui.

[Ipoexr

«5»

Pe3ynpTaToM npoekTHOM pabOTHI ABISICTCS
pabouwnii mpoaykT. OnucaHue MPoeKTHON
pabOThI MOTHOCTHIO COOTBETCTBYET CTPYKTYPE
npoekta. Bce He0OX0uMBbIe ATambl IPH
paboTe HaJ] TPOSKTOM BBHITIOJIHEHBI B
COOTBETCTBHH ¢ TpeboBanusmMu. [lo
pe3yabTataM paboThl

cieNaHbl BBIBOJIBI.

«4»

Pe3ynbTaToM MpOEKTHOU pabOTHI SIBIISETCSIHE
MTOJTHOCTBIO TPOTECTUPOBAHHBIA MPOIYKT.
Omnucanue NpoeKTHON PabOTHI B TIEJIOM
COOTBETCTBYET CTPYKTYpE MPOEKTA.

Ortarbl paboThl Ha/l MPOEKTOM BBITTOJTHEHBI




DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenunBan
ne

Kpurtepuu oueHuBanus

C HEKOTOpbIMH 3aMmedaHusamu. [1o
pe3ynbTaTaM paboThl C/IeTaHbI BHIBOJIBI.

«3»

Pe3ynbTaToM npoeKkTHOM pabOTHI SBISIETCS
HETOTOBBIN MPOAYKT. ONMCaHue NPOCKTHOU
paboTHI BHITIOJTHEHO 0€3 COXPaHECHUS
CTPYKTYpBI ITpoeKTa. HekoTopseie aTamnbl
paboTHI HAJl MPOEKTOM HE BHITIOTHEHHI. [1o
pe3yabTataM paOOThl HE CJIeTIaHbI BHIBOJIBI.

«2»

[IpencraBnennas paboTa mpencTaBisieT
coboii pedepar, MpoaAyKT B paboTe
OTCYTCTBYET.




®OPMA NPOBEJIEHUSA 3AHATUI

OnextuBHbIU Kypc «lIpakTrueckas napopmaruka» 1 10—11 kmaccos
paccuMTaH Ha MPOBEICHUE 3aHATUN MO OJHOMY aKaJIeMUYECKOMY 4acy B HEEIIO.
[Ipenycmotpena rpynmnoBas ¢popma 3aHITHI B Kilacce ¢ yuutenem. OqHako
HaJ4re 00yJaronux 1 METOIMYECKUX MaTEPUAJIOB Ha MIaT(HOpMeE MO3BOJIAET MPH
HEO0OXOIMMOCTH OPraHU30BaTh U AUCTAHIIMOHHYIO ()OPMY MIPOBEICHUS 3aHATUH.
TemaTnueckoe MmIaHUpPOBaHUE KaXA0ro Kjiacca COCTOUT U3 2 MoyJel mo 1-3
pazzena, B KaXJ/JI0M U3 KOTOPbIX OT 5 10 15 3anatuii. 3aHATHS pelyCMaTpUBAIOT
KaK MHAMBUIYAIbHYIO, TAK U TPYNIOBYIO (POPMBI pabOTHI HIKOJIBHUKOB. B
AJIEKTUBHOM Kypce HanloJiee pacipoCcTpaHeHbl cieayomue popmMbl paboThI:
00CYXJIeHUS, TUCKYCCUU, PEIICHUS KEHCOB, MPAKTUKYMBI.



YYEBHO-METO/INYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
METOJNYECKUE MATEPUAJIBI JUUIST YUEHUKA
HOMOI[YJ'IBHBIC JIUTAKTHYCCKHC MaTepI/IaHBI, HpeI[CTaBJ'IeHHBIC Ha

oOpazoBaTenbHOM TaTdhopme (B TOM YHCIIE pa3aTOYHbIA MaTepUall U T. 11.).
METOJIMYECKUNE MATEPUAJIbBI VIS YUUTEJLA

JleMOHCTpallMOHHbIE MaTEpUAIbl IO TEME 3aHATUsl. MeTolnueckue MaTepuabl,
MeTtoanueckoe BUIEO ¢ MOAPOOHBIM pa300pOM MAaTEpPHAIOB, PEKOMEHIYEMBIX AJIs
UCIIOJIb30BaHUS HA 3aHATHH.

JINTEPATYPA JUJISA YUUTEJIA
1. ®IoC Cpennee obmiee obpaszoBanue. [Ipukaz MunobpHayku Poccum ot
17.05.2012 N 413 (pen. Ot 11.12.2020) [Dnektponusiii pecypc]. URL::
https://fgos.ru/fgos/fgos-soo/ (mara obpamenus: 20.04.2024).
2. ®enepanbHas  paboyas ~— mporpaMMa 10 y4eOHOMY — MpEaMETy

«nadopmarukay. ba3zoBelii  ypoBeHb [OnexktponHbIi pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (nata ob6pamenus: 20.04.2024).
3. ®enepasnibHas  paboyas  mOporpaMMa 1O y4yeOHOMY  MpEaMeETy

«adopmarukay. YrinyO0n€uuelii ypoBeHb [DnekTpoHHbIH pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (nata ob6pamenus: 20.04.2024).
4. TlonsxoB, Epemun. Wudopmartmka. 10 xkmacc. VYueOHuk. ba3oBbiii wu

yrayosieHHbId ypoBHU. B 2-x actsax. ®I'OC. — IlpocBemenue, 2023.

5. TlonmsaxkoB, Epemmn. Hudopmarmka. 11 xmacc. VYyeOHuk. ba3oBwii u
yrayonéHasid ypoBHH. B 2-x wactsax. — IIpocBemenne, 2022.

6. Kamunun U.A., Cambuikuaa H.H. Uadopmaruka. 11 kmace. YrinyonéHubit
ypoBeHb. YueOHuk. YMK «Uudopmaruka. (10-11)». ®I'OC. — Bbunowm.
Jlabopatopus 3nanwmii, 2019.

7. bocosa JL.JI., bocoBa A.lIO. Nudopmatuka. 10 xmacc. Yuebuuk. bazobiit
ypoBeHb. YMK bocoBoii. — bunom. Jlaboparopus 3nanuii, 2019.

8. bocosa JI.JI., bocoBa A.IO. Mudopmatuka. 11 xmacc. Yuebuuk. ba3obrit
ypoBeHb. YMK bocoBoii. — bunowm. Jlaboparopus 3nanuii, 2021.

9. Meroanueckoe mocodue «DuHAHCOBAasE TPAMOTHOCTH B IIKOJBHOM Kypce
nHpopmatukm» 10-11 kmaccel ocHOBHOM miKobel. — Mocksa, 2018.

10.TTonsaxoB K.FO. HWccnemoBanuwe HENpEephIBHBIX W MHU(PPOBBIX CHCTEM
ynpasienus B cpene Scilab. CIIGIMTY. — CII6.: 2020.— 274 c.


https://fgos.ru/fgos/fgos-soo/
https://edsoo.ru/rabochie-programmy/
https://edsoo.ru/rabochie-programmy/

11.Scilab: Pemenue nHxeHepHbIX U MateMatnueckux 3anad / E. P. Anekcees,
O. B. UYecnokoBa, E. A. Pymuenko. # M. : ALT Linux ; BUHOM.
Jlaboparopus 3nanuit, 2008. # 260 c. : wi. ; 8 c. uB. Briehku.# (bubnuorexa
ALT Linux).

12.Kononensko JI.A., PactockyeB B.B., KyctukoBa M.A., banapr C.A.,
beikoBckas E.A., MarwpoBa A.C. Marematndyeckoe MOIEIUPOBAHUE B
TexHocheproit 0e3onacnoctu. — CII6: Yuusepcurer UTMO, 2018. — 65
c.

13. Kanna Anekceeud Kan. Hetiponnsrii cetu. DBostorus. — SelfPub; 2018.

14.CanaxoBa, A.A. O0yyeHrue 0OCHOBaM UCKYCCTBEHHOI'O MHTEJIJIEKTa HaHaIN3a
JAHHBIX B Kypce MH(POPMATUKHU HA YPOBHE CPEJAHEro O0IIero oOpa3oBaHUs:
monorpadus / H. H. Campuikuna, A. A. CamnaxoBa. — Mocksa: MIIT'Y,
2022. — 228 c.: ni.

15.CnpaBka LibreOffice [DneKkTpOHHBIN pecypc]. URL.::
file://{usr/share/libreoffice/help/ru/text/shared/05/new_help.html?System=U
NIX&DbPAR=WRITER&HID=.uno:Helpindex#bm_id3806162 (mara
obpamenus: 20.04.2024)

[MND®POBBIE OBPA30OBATEJIbBHBIE PECYPChHI 1 PECYPChI UHTEPHETA
O6pa3zoBarenbHas mwiaThopma.

YYEBHOE OBOPYIOBAHUE

Kommnbrotep (cTarimoHapHbIii KOMIIBIOTEP, HOYTOYK, TUTAHIIIET).
KoMnbroTepHbie MBIIIH.
KnaBuarypsr.

YUYEBHOE OBOPYIOBAHUE JJIA ITPOBEJIEHU A

JIABOPATOPHBIX PABOT, ITIPAKTUYECKNX PABOT U JEMOHCTPALIMM
MynbTUMEIUUHBIA MPOEKTOP C HKPAaHOM (MHTEPAKTUBHOM JOCKOH) WIH
VHTEPAKTUBHAS [TaHEIb.
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