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HOACHUTEJBHAA 3AIIMCKA

[Ipumepnast pabouas mporpamma dJekTUBHOro Kypca «lIpakTuueckas
uHpOpMaTHKa» COCTaBlieHa Ha OCHOBEe TpeOoBaHWII K pe3ylnbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMBbl CpPEIHEr0 00IIero oOpa3oBaHuUs,
npecTaBlIeHHBIX B DeepalbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
cpenHero oomero oOpa3zoBanus, dDenepanbHOW 00pa30BaTEIBLHON MPOrpamMMBbI
cpenHero obmiero oopazoBanus, a Takxe [IpumMepHoi mporpaMMbl BOCIIUTAHUS.

[lporpamma Kypca paspaboTaHa TakuM o00pa3oM, dYTOObI Hapsay cC
pa3BUTHEM TEeXHOJNOTWYecKuX HaBbIkOB B oOnactu UKT mpoucxoawmno pasputue
KpPEaTUBHBIX CIMOCOOHOCTEH oOywatomuxcs. Takoil TOIXO0J COOTBETCTBYET
STEAM-06pa3oBanni0 M CIOCOOCTBYET  pa3BUTHIO  (YHKUIHOHAIBHOU
T'PaMOTHOCTH.

Hean u 3aga4u 3j1eKTUBHOrO Kypca «IlIpaktudeckasi uHpopmMaTuka»

[IpumepHast pabouasi mporpamMma »dJEKTHUBHOTO Kypca «lIpakTudueckas
uH(OpPMATHUKa» COJECPKUT OOIIYI0 XapaKTEPUCTUKY, LM M 3aJauyd HU3ydeHUs,
MPEAMETHBIE PE3YIbTATHI JJIs1 KAXKI0I0 U3 MOIYJIEH.

OCHOBHOM  1IENIBIO  JJIEKTUBHOTO  Kypca  sABsieTcss  (hOpMUpPOBAHUE
(YHKIIMOHAIBHO ~ TPAaMOTHOM  JUYHOCTU  OOy4YaloIUXCA, TOTOBHOCTH H
CIIOCOOHOCTH HCIIOJIB30BaTh IMOCTOSTHHO MPHOOpETaeMble B TEUEHUE IKU3ZHU
3HaHUS, YMEHHS M HaBBIKM ISl PEIICHUS MaKCUMAJIbHO IIMPOKOTO JHara3zoHa
’KU3HEHHBIX 33/1a4 C UCMOJIb30BaHUEM UG POBOI CpeAbl U MTPOrPAMMHUPOBAHHS.

[Iporpamma «llpaktuueckas wuH(MOpPMATHKa» paCUIUPSIET W JIOMOJHSET
paznenst  uHpopmatuku  «lludpoBas  TpaMOTHOCTB»,  «AJTOPUTMBI U
nporpamMMmupoBanue», «MHboOpMalMOHHBIE TEXHOJOTUM» CPEIHEro  OOIIeTro
obpazoBanus 151 10—11 kmaccoB U HalelleHa Ha:

e pa3BUTHEe INPEACTABICHUNA O BO3MOXKHOCTSX fA3bIKa MPOrpaMMHpPOBAHUS,
UH(GOPMAIIMOHHBIX ~ TEXHOJOTUW;  OOpa3HOro, aJIrOpUTMUYECKOTO U
CHCTEMHOI'0 MBINUIEHHS; TBOPYECKOI'O0 IIOAXO0JAa K PELICHUIO 3a/ady;
MOHMMAaHUE METOJ0B OOPaOOTKM OONBIIMX MAaCCHBOB JIAHHBIX, KIIOYEBBIX
BOTIPOCOB ¥ OCHOBHBIX COCTABJISIFOIIMX DJIEMEHTOB H3y4aeMou o00iacTu;
YyMEHUE pellaTh THUIOBbIE NPAaKTHYECKHE 3aJayd, XapaKTepHbIEe IS
MCIIOJIb30BaHMS METOJIOB U MHCTPYMEHTapusi 00pabOTKU JaHHBIX; OCO3HAHUE
TOTO, YTO METOJIBI 00paboTKM WHGOPMAIMK WMEIOT CBOM OTPAHHYCHUS U
TpeOyIOT OmNpenenEHHBIX MOAXOAOB MPU WX NPUMEHEHUU I KaXKIOH
KOHKPETHOW CUTyallUH; NOHMMAaHWE pPaMOK H3y4aeMOW MPEIMETHOU
00JacTH, OTPAaHMYEHHOCTH METOJOB M MHCTPYMEHTOB, THITMYHBIX CBSI3€H C
JIPYTUMHU 001aCTIMU 3HAHUS.

e BOCHNUTAHME UHTEepeca K npodeccusiM oTpacid HUH()OPMAIMOHHBIX
TEXHOJIOTUH, NPOrpaMMUPOBAHUIO M aHANW3y JAHHBIX, CTPEMJICHUIO
WCIIOJb30BaTh MOJYYEHHbIE HAaBBIKM JJIS CO3JaHUS HWHJUBUAYaJbHbBIX
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00pa3oBaTEIbHBIX TPOCKTOB, MPUMEHUMBIX B APYTUX MPEAMETHBIX 00JaCTIX

U B pEaJIbHOM KU3HY;

e ¢opMmupoBaHue HABBIKOB AaHAIIUTUYECKOM, HCCIEIOBATEIILCKOW W
MPOCKTHON  JIESITEIBHOCTH, CaMOCTOSATEIIBHOTO BBISIBICHUS MPOOIEMBI,
MOMCKAa PELICHUS TPU OTPAHUYEHHBIX pecypcax, UCIOJIb30BaHUs PA3IUYHBIX
METOA0B 00pabOTKH OOJBIINX MAacCCHBOB JAHHBIX, COCTABJICHUS aJrOpUTMa
JUISL peau3aliii MpoeKTa, coopa u mpeao0paboTKu JaHHBIX, TECTUPOBAHUS U
OTJIAKUBAHUS TIPOTpaMM B HHTEPAKTUBHOM cpene pa3paboTku Jupyter
Notebook, npencrapienus u BU3yain3aiuy NOJIy4YEHHOTO Pe3yibTaTa.

Jns AOCTHMXEHMS TUIAHUPYEMOIO pe3ysibTaTa, Ha KOTOPBIM HaIpaBICHO
o0ydeHue Mo Kypcy, Hy>KHO PEIIUTh CIASAYIOUe 3aJauM:

e cdopMupoBaTh NpeAcCTaBiIeHUE 00 OTpaciu WH(OOPMAIIMOHHBIX TEXHOJOTHH
KaK CTPAaTETMYE€CKU BaXKHOTO HAMPABICHUS HAYKU U MPAKTUKY;

® CO3/1aTh YCJOBHUA MpeanpodecCuoHaILHOr0 00pa3oBaHusi, (POPMUPYIOIIETO
OCO3HaHHBIN BBIOOP Mpodeccun;

e 0TpaboTaTh HABBIKK MPOTPAMMHUPOBAHUS, TOJYUYCHHBIE B TMPEIMETHOM
kypce «MHpopmaTrkay, Ha TMPAKTHUUECKUX 3ajJadaxX B pazIUUHBIX chepax
YEJIOBEUECKOMN JEATeIbHOCTU, OOIICHUS U COIMATBLHBIX OTHOIIICHUI;

® pa3BUTh Yy CTapUICKIACCHUKOB KOMMYHHMKATHUBHBIE HABBIKH, YMEHHE
ClymiaTth, paboTaTh B KOMaH/Ie, CTABUTh U JIOCTUTATh IIEJTH, aHATUTHIECKOE
Y KPUTHYECKOE MBIIIJICHHUE,

e 0TpaboTaTh HaBBIKKM PabOThl B WH(GOPMAIIMOHHOW cpele W MpPUMEHEHUE
UH(GOPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJOTUH Uil  pelIeHUus
MPUKIIAIHBIX 33/1a4 B Pa3IUYHBIX chepax YeIOBEUECKON AeTENbHOCTH;

® CrocoOCTBOBATh PAa3BUTHIO (YHKIIMOHATHLHOM TPAaMOTHOCTH Ha OCHOBE
peleHus 3a1a4 U3 MOBCEIHEBHOM XU3HU, TpeOyronux Biaaaenus UKT;

® [PUBUTH HABBIKM HMH(POPMAIMOHHOTO MOJCIUPOBAHUS HA TPUMEpE
pelaeMbIx 3a1ay;

® BOCHUTATh UHTEpEC K mporpammupoBanuto u UKT;

® BOCIUTATh YMEHHE CAMOOOYYaThCS;

e chopmMupoBaTh HMCCIENOBATEIBCKUA TOJIXOA K PEHICHUIO TMOCTaBICHHON
3a7a4u;

® pa3BUTh MHTEIUIEKTYyaJbHbIEC, TBOPUECKUE U TO3HABATEJIbHBIE CIOCOOHOCTU
o0ydJaromuxcs;

® CO3[aTh YCJOBHS JUISl pealu3alMd KOMMYHHUKALUHMU NPU KOJJIEKTUBHOM
IIPOEKTUPOBAHUU B KOMAaH]I€ CBEPCTHUKOB.

B cootBeTcTBHM ¢ TpeOOBaHUSMU BPEMEHM MPHU pealiu3aliyd MPOrpamMMbl
IUTAHUPYETCS  UCIOJIB30BAaHUE  PA3NMMYHBIX  (OpM, CpeIcTB U METOJOB
o0pa3oBaTeIbHON NEATETLHOCTH. B WacTHOCTH, MJIaHUPYETCS WCIOJIb30BaHUE HE
TOJIbKO MHIWBUIYaJIbHOM, HO TaK)Ke€ IPYNIOBOM pabOThl, B T. 4. pabOThI B MaJlbIX
rpynmax. HMcmonp3oBaHWe — CaTOB — AWUCTAHIIMOHHOW  MOJATOTOBKH — OyJeT
CcrocoOCTBOBATh JIYYIIEMY YCBOGHHMIO MaTepuaia B CBSI3U C JIOCTYIHOCTBIO
MAaTEPHUATIOB HE TOJBKO HEMOCPEICTBEHHO HA 3aHATHSAX, HO TAKXKE U B JOMAIIHHUX
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YCIOBUSX ISl OOECHeYeHHs BO3MOXKHOCTH pEalu3allii WHAWBHIYaIbHBIX
ocobeHHocTel nereld. lcmonab30BaHME PEUTUHIOBOM CHUCTEMBI OLIEHHWBAHMS
TPaAUIIMOHHO CcrocoOCTByeT Oosee TIyOOKOM MOTHMBAllMU K YydeHHIo. Buabl
3aHATUN TO TpOTpamMMe MPEAYyCMATPUBAIOT JEKIWHU, MPAKTUYECKUE 3aHITHS Ha
oHJIaMH TIaTdhopme, JTabopaTopHble pPabOThl C HUCIOIb30BAHUEM OHJIAWH-CPE.l
pa3paboTKH, UTOTOBBIC HHANBUAYATbHBIE TPOSKTHBIE PabOTHI TIO pa3zenaM Kypca.

[IpumepHas pabodas mporpamMma naéT MpPEACTaBICHHE O MEJAX, OOIIei
CTpaTerud OOYyYCeHHs, BOCIUTAHUS U Pa3BUTHS OOYUYAIOUIUXCA CpPEJCTBAMHU
anektuBHOro  Kypca  «llpaktnueckas  umH(poOpmaTuka»;  ycTaHABIMBACT
o0s13aTeIpbHOe peIMETHOE coJepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHUE TIO pas[einaM M TeMaM MOIYJs, OTpeAeisieT paclpeaciicHue
ero mo kimaccam (rogaMm Hu3yudeHus); Ma€T MPUMEpPHOE pacIpeneiieHHe y4eOHBIX
YacoB MO TEMaTHYECKUM pa3feliaM MOIYJIsS U PEeKOMEHIyeMylo (IIPUMEpPHYIO)
MOCJTIEIOBATEIBHOCTh ~ UX  W3Y4YCHHS €  Y4ETOM  MEXIPEAMETHBIX |
BHYTPUIIPEMETHBIX  CBSI3¢H, JIOTUKM  Yy4eOHOro  Mpollecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[IpumepHast pabodas mporpamma dJeKTUBHOrO Kypca «lIpakTuueckas
MHPOPMATHKA) OIPEACIAeT KOIMYSCTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKH
y4eOHOTr0 MaTepuaia JiyIs KaXkI0TO To/1a H3yICHHUS.

OO01masi xapakTeprucTHKA JIEKTHBHOI0 Kypca

«IIpakTnueckass uHGpoOpMaTUKA)

[Iporpamma Kypca COOTBETCTBYET HaNpaBiICHUSAM pa3BUTUS OTpaciu
MH(GOPMAIIMOHHBIX TEXHOJOTUH, OoTpakEHHBIX B Pacnopsbkenuun I[lpaButenbcrBa
P® or 1 wHos6ps 2013 1. Ne 2026-p «Crpareruss pa3BUTHS OTpaciu
nH(OpPMaIMOHHBIX TeXHOJOTHI B Poccuiickoit deneparun Ha 2014-2020 roasr u
Ha mnepcnekTuBy 10 2025 roma». B mokymeHTe cka3aHO, YTO «KOHKYPEHTHBIM
npeuMyiiectTBoM  Poccum B yKa3aHHOM  CETMEHTE CTaHeT pa3paboTka
IPOrpaMMHOT0 00€CIeueHus] BBICOKOW CIIONKHOCTHU, TJ€ MOXET HCIOJIh30BaTHCA
WH)KCHEPHBIM W aJTOPUTMUYECKUK TOTEHUHAT POCCHUMCKUX CIECIAAIUCTOB.
JlanpHeiiiee pa3BuTHE OOJBIIMHCTBA CETMEHTOB OTpacid TpeOyeT peleHus
mpoOJeMbl HEXBAaTKM KBATM(UIIMPOBAHHBIX KaJpOB», IO3TOMY TOJATOTOBKA
Oyaymux KaapoB JUIsi OTpaciu HH(DOPMAIMOHHBIX TEXHOJOTHH YK€ Ha JTare
CpenHero o0pa3oBaHUs SBIAETCA aKTyadbHON M BOCTPEOOBAHHOM.

[Iporpamma Kypca omupaeTcsl TakKe Ha pe3yibTaThl (QyHIaMEHTATHLHOTO
WCCJICIOBaHNUS TEPCINEKTUBHBIX OTpacied wu mpodeccuit Ha Ommkanmme
MSITHAAATh — ABAANATH JIET «DopcaliT KOMIETEHIMIY, HAIEAINX OTPAKEHUE B
«Atnace HOBBIX mpodeccuity. B uccneqoBanuu npuaumanu ydactue 6omee 4000
POCCUHCKHAX Y MEXKIYHAPOIHBIX SKCIIEPTOB, UCCICAOBAHUE OXBATHIIO 25 CEKTOPOB
pOCCHMCKOW HSKOHOMUKHM. Ilo wWTOram wuccirenoBaHusT TOSBWICA — CaMbIi
MacmTaOHBIA B MHUpE TMepedeHb «mpodeccuit Oymymero» — okomo 190
npodeccuii, KOTOpbIe ¢ BBICOKOW BEPOSITHOCTHIO CTAHYT BOCTPEOOBAHHBIMHU WIIU
BO3HUKHYT B Onwmxaiiee aecsituietue. B «Atimace HOBbIX mpodeccuil» K
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BOCTpEOOBaHHbIM B OyirKaiiieM OyAyllleM HaBblKaM OTHECEHbl TaKHhe Kak
CUCTEMHOE  MBIIJIEHUE,  YOPaBICHHE  MPOEKTaMH,  [POrpaMMHUpOBaHUE,
MCKYCCTBEHHBIH MHTEJIEKT.

[Iporpamma Kypca COOTBETCTBYET COBPEMEHHBIM JOCTHXEHUSIM B cdepe
HAayKd O JIaHHBIX, MAalIMHHOM OOyudeHuu. PaccmarpuBaemble B Kypce METOJbI
00pabOTKH TaHHBIX IIUPOKO MPUMEHSIOTCS B PA3IMUHbIX 00JacTAX, I/ie Tpedyercs
aHanu3 U oOpaboTka OodbmKMX 00beMOB HH(OpManuu. OHU HCHONB3YIOTCA B
Ou3Hece JUIsl aHalu3a pbIHKA, MPOTHO3UPOBAHUSA CIpPOCa U ONTUMU3ALUU
Mpou3BoJACTBAa. B Hayke OHM TIOMOralT HCCJIEJO0BATENsIM aHAIU3UPOBAThH
AKCIIEpUMEHTAIbHbIE JaHHbIE M HAXOJUTh HOBBIE 3aKOHOMEpHOCTU. B meauiune
OHM UCTIONB3YIOTCA JIJIs1 AMATHOCTUKU U IPOTHO3MPOBaHUS 3a00JI€BaHHM.

Metonbl 00paOOTKM NAHHBIX SBJISIOTCS COBPEMEHHBIM HHCTPYMEHTOM IS
aHanM3a U MHTEepIpeTaluu JaHHbIX. Mcnonb3oBaHue MeTo0B 00pabOTKHU JTaHHBIX
no3Bojsier 3hdexkTuBHO 0O0pabaThiBaTh M aHAIM3UPOBATH OOJBIINE OOBEMBI
UH(POpMAILIMK, YTO IOMOTAeT BBISIBUTH 3aKOHOMEPHOCTH M TPEHIbI, a TaKkxKe
aBTOMAaTU3UPOBATh Pa3IMYHbIC MPOIECCHl, TAKUE KaK COPTUPOBKA, (DUIbTpALMs,
arperaius  T. JI.

B yueOHoM rmyaHe WIKOJBI  BNEKTHBHBIA  Kypc  «lIpakTuueckas
uHpOpMaTUKa» SIBISETCS 4YacTblo TMpeAMeTHOW obOmactu «MartemaTtuka W
Nudopmatuka» W coaepkaTeJbHO  CBSI3aH € MPEIMETHBIM  KypcoM
«Mudopmarukay nans crapmieit mkonbl. Kypc mpenmonaraer momnoJiHeHHE
COJIEp’KaHUs LIKOJIBHOTO 00pa3oBaHUsl HAOOPOM KOMIIOHEHTOB ()YHKLIMOHAJIBHOM
IPaMOTHOCTM M OCBOGHME  CHOCOOOB  MX  MHTErpaluud  IMOCPEICTBOM
IpOrpaMMHUPOBaHUS U padOThl ¢ UHPOKOMMYHUKAIIMOHHBIMU TEXHOJIOTUSMH.

Cognepxanue Kypca CTpoUTCS Ha TpEX KOMIOHEHTAaX (DYHKIIMOHAIBLHON
IPaMOTHOCTH (MaTeMaTH4ecKasi TpPaMOTHOCTb, €CTECTBEHHOHAYYHAs TPAMOTHOCTD,
KpeatuBHOe MbInieHne) u popmupoBannu NMKT-KOMIETEHTHOCTH yYaliuxcs ¢
NPUMEHEHHEM  HAaBBIKOB JIOTUKM W NPOrPaMMHPOBAHUS U SBISETCS
IPEEMCTBEHHBIM COJCPKAHUIO KYpCOB BHEYPOUHOU JesATeabHOCTH «OCHOBBI
JOTUKH HW  aJIrOpUTMUKH», «OCHOBBI  TpOrpaMMHpOBaHus», «OCHOBBI
nporpamMmmupoBanust Ha Python». B kypce OymyT paccMOTpeHBI MpPHMEPbI
MPOTrPAMMHBIX PEIICHUA NPAKTHUYECKUX 3a1ad oO0pabOTKH MaHHBIX, KOTOpPHIE
BCTPEYAIOTCS B PA3IUYHBIX cPepax ACATETLHOCTH U SBISIOTCS aKTyaJTbHBIMH JIJIS
CTapIIEKJIACCHUKOB B TMporecce oOOy4YeHuss Mpu BbIOOpE JI0OOTO MPOQuUIIs
oOydenns. Ocoboe BHUMaHUE OyJeT yJeJIeHO TaKUM OBICTPO Pa3BHBAIOLTUMCS
00JacTsaM, Kak aHaJIM3 TaHHBIX U MAlTMHHOE OOy4YeHHE. Ydalrecs MO3HAKOMSITCS
C OCHOBaMH MCKYCCTBEHHOT'O MHTEJUJICKTA M 00yUYCHHEM HEHPOHHBIX CETEH.
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MecTo 2;1ekTUBHOI0 Kypca «IIpakTnyeckas unpopmaTnka» B ydeOHOM
I1aHe

IIporpamma kypca paccuntaHa Ha  ydyeHukoB 10-11  kiaccos
0011e00pa3oBaTENbHbIX MIKOJ, MPOSBISIOIIKUX MHTEPEC K MPOrpaMMHUPOBAHUIO U
aHaJIM3y JTaHHBIX.

OO6miee KOIMYECTBO y4EOHBIX YacOB, 3alJIAHUPOBAHHBIX HAa BECh IMEPUOJ
oOy4deHHsI, HeOOXOAUMBIX JIJIsl OCBOEHUS MPOrpaMMBbl, cOCTaBisieT 68 yacos, mo 34
yaca B 10 u 11 kitaccax cOOTBETCTBEHHO.

Cpox  OCBOEHMSI  MOpPOrpaMMbl, HEOOXOJWMMBIM Mg oOecredeHHus
BO3MOXXHOCTH  JOCTWIKCHMS  IUIAHUPYEMBIX  pE3yJIbTAaTOB, 3asBICHHBIX B
IporpaMMe, COCTABIISET JIBa yU4E€OHBIX roj/ia MPU PeXUMeE 3aHATUH 10 OTHOMY Pa3y
B HEJIEIIIO U MPOJOJIKUTEIBHOCTH 3aHATHM, paBHOU 45 MUHYTaM.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA JIEKTUBHOI'O KYPCA
«(ITPAKTHYECKAS THO®OPMATUKA)»

JIMYHOCTHBIE pPe3yJabTaTbl 0OCBOCHHUSA 3JICKTUBHOI'0 KypcCa

B  pesymbrare  m3ydeHHMs ~ dJIGKTMBHOTO  Kypca  «[IpakTthueckas
undopmatuka» s 10-11 kmaccoB y obywaromerocs OyayT choOpMHUpPOBaHBI
JUYHOCTHBIC PE3yJbTaThl CIICIYIOIINX OCHOBHBIX HAIPaBICHUN BOCIHUTATCIIBHOU
JESTeITLHOCTH.

I pasxxcoancroe 6ocnumanue:
e Cco0I0/IeHre HOpM MH(POPMALIMOHHOM 0€30MacHOCTH;
e CO0O0JII0JIEHHE aBTOPCKOTO TpaBa;

® TOTOBHOCTHh HPOTHUBOCTOATH WJCOJIOTMHA HKCTPEMHU3MA, HAIlMOHAIU3MA,
OACKPUMHMHALIUM [0 COLUAJIBHBIM, HAUMOHAJIBHBIM IPU3HAKaM B
BUPTYaJIbHOM IIPOCTPAHCTBE.

HampuomuquKoe socnumanue:.

® [ICHHOCTHO€ OTHOIICHHEC K IOCTIKEHUSM Poccuu B HayKe, TEXHOJOTHSIX,
IMOHMMAaHHUE 3HAYCHHUS OTCYCCTBEHHBIX TEXHOJIOTHYCCKUX PEIICHHUH B KU3HU
1M poBOro 00IEeCTBA;

¢ c(hopMUPOBAHHOCTH MPEANOYTUTEILHOTO OTHOIIEHUS K MPOTPAMMHOMY
oOecrieueHnto, BKIIOYEHHOMY B PeecTp pOCCHIICKOTO MpOrpaMMHOTO
o0ecrniedeHusl.

ﬂyxoeﬂo-ypaecmeeyﬂoe eocnumanue.

e chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATHYECCKOTO ITOBEICHHS,
BKJIFOYas MOBEJACHHE B ceTU MHTEpHET;

® CIOCOOHOCTh K OILICHKE CHUTYallud W TPUHATUIO OCO3HAHHBIX PEIICHU,
OPUEHTHUPOBAHHBIX HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH.
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Dcmemuueckoe socnumatue:

® DOCTETHMYECKOE OTHOUIEHHWE K LHUPPOBOMY MHpPY, BKIIOYAS ACTETHKY
HAay4YHOT'0 ¥ TEXHOJIOTMYECKOIO TBOPUYECTBA;

e CIoCOOHOCTh BOCIIPUHUMAThH pa3/IMyHble BUIbI LHU(POBOrO TBOPUECTBA, B
TOM YHCJIE CO3AaHHBIE C TOMOIIBIO HCKYCCTBEHHOI'O UHTEIIIIEKTA.

Duzuueckoe socnumarue:.

e CcpOpMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3J0POBBIO,
BKJIFOYAs 3I0pPOBbeCcOEpEIKEHUE MPU PabOTE C KOMITBIOTEPHON TEXHUKOM.

Tpyoosoe socnumaHnue:

® TOTOBHOCTbH K aKTMBHOU ACATCIIBHOCTHU TEXHOJIOTUYECKOM HalpaBJICHHOCTH,
CIIOCOOHOCTD HMHULIMHUPOBATD, IIJIAHUPOBATH U CAMOCTOATCIIBHO BBINIOJIHATDH
ACATCIIBHOCTD, CBA3AHHYIO C I/IH(I)OpMaI_II/IOHHBIMI/I TCXHOJIOTUAMU,

e yuHTEepec K cdepaM npodecCUOHATBHON [EATEIBHOCTH, CBA3aHHBIM C
OpOrpaMMHUpPOBAHUEM, HAyKOM O JaHHBIX, MAIIWHHBIM OOyYE€HHEM U
JIPYTMMH HAMpPaBICHUSAMH OTPACIU UHPOPMAIIMOHHBIX TEXHOJIOTU;

® [IOHMMaHUE pPa3HOOOpa3us HaNpaBlIeHUW B OTpacid HHYOPMAIMOHHBIX
TEXHOJOTMA W yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oynmymieit
npodeccun U peanu3anuu cOOCTBEHHBIX )KU3HEHHBIX JIaHOB;

® TOTOBHOCTH M CIOCOOHOCTH K O6pa30BaHI/IIO )41 CaMOO6paSOBaHI/IIO Ha
IMPOTAKCHUU BCEM JKU3HU.

Oxonocuueckoe socnumanue:

® OCO3HaHUE TVIOOATBHOTO XapakTepa IKOJIOTHYECKHX MpoOJieM W MyTed Hx
pelieHusi, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HWHGOPMAIIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH.

HeHHOCWlb HAY4YHO2O NO3HAHUA.

e c(opMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  WHMOPMAIIMOHHBIX  TEXHOJOTHM, HH(pOBU3AIIHU
COBPEMEHHOI'0 O0O0IIecTBa, 3a CYET MOHUMAHHUSA PO WHOOPMAIMOHHBIX
pecypcoB, HHGOPMAIIMOHHBIX MPOIIECCOB U MHPOPMAIIMOHHBIX TEXHOJIOTHH;

® OCO3HAaHHMC ILICHHOCTH HEly‘-IHOfI ACATCIBbHOCTH, T'OTOBHOCTH K BCACHHIO
HpO@KTHOﬁ u HCCHeHOBaTeHBCKOﬁ ACATCIIPHOCTH HMHAWBHUAYAJIbHO U B

rpyIme.
B npouecce 10CTHXKEHNS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS AJIEKTUBHOTO
kypca «llpaktuueckas wundopmatuka» mis 10-11 kmaccoB y oOydaromuxcs

COBEPIICHCTBYETCSI IMOIMOHAIIbHBIH WUHTEJUICKT, IpeIIoJIarafoI i
c(hOpMHUPOBAHHOCTE:

® yMEHHS IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, OBITh OTKPBITHIM
HOBOMY;
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® BHYTPEHHEN MOTHUBALMH, BKIIFOYAIOLIEH CTPEMIIEHUE K TOCTHKECHUIO €U U
yCIIEXY, WHUIMATUBHOCTb, YMEHHUE ICUCTBOBATH, OTTAIKUBASICH OT CBOMUX
BO3MOXHOCTEH;

® COonMaJIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CITOCOOHOCTD BBICTpAanBaTb
OTHOHICHUA C APYTHUMH JTIOAbMHU.

MeTtanpeaMeTHbIe pe3yabTaThI

B pesymbrare  um3ydyeHus = dneKTUBHOTO  kypca  «lIpaktuueckas
uHpopmatuka» s 10-11 kmaccoB y oOywatomierocst O0ynyT chOpMUPOBaHbBI
MeTamnpeMETHbIE PE3yJabTaThl, OTPAKEHHbIE B YHHUBEPCAIBHBIX Y4eOHBIX
JICHCTBUAX, a UMEHHO — TIO3HABATENbHBIC YHUBEPCAIbHBIC Y4eOHBbIC NEWCTBUS,
KOMMYHUKATUBHBIE  YHHBEpCaJbHbIE  ydeOHBbIE  JEHCTBUS, PETYISATUBHBIC
YHHUBEpCaJIbHbIC YdeOHbIC IEHCTBUS, COBMECTHAS ACSITEILHOCTb.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBUS
bazosvie nocuueckue oeiicmsusi:

® BCECTOPOHHE paccMaTpuMBaTh  CaMOCTOSTETBHO  CPOPMYIUPOBAHHYIO
npoOJeMy;

L4 BBI6I/IpaTB OCHOBAHMU:A JId CPABHCHUA, KJ'IaCCI/I(l)I/IKaIII/II/I 151 O606HICHI/ISI;

¢ OnpcaAciATh HCIN ACATCIbHOCTH, (bOpMyJ'II/IPOBaTB 3aauu 4Jjisd JOCTHKCHUA
H@J’IGI‘/JI, BBIACIIATh KPUTCPHUN OICHUBAHUS ITOJIYUCHHBIX PC3YJIbTATOB,

¢ BBIABJEITH 3dKOHOMCPHOCTH U IIPOTHBOPCYUNA B OobIINX 00BEMaX JaHHBIX;
L pa3pa6aTBIBaTI> IJIaH pCIICHUA HpO6JI€MI>I C y‘léTOM aHaJIM3a JaHHBIX,

® BHOCHUTb KOPPEKTHUBBI B IIPOLIECC AHAIM3A JAHHBIX, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LIEJISM;

® pa3BUBAaTh KPEATUBHOE MBIIUICHHE NPU PELICHUH MPAKTUYECKHUX 3aJad U3
pEATBHOM KU3HMU.

bazoswvie uccneoosamenvckue oeucmeus:

® BIAJCThb HaBbIKAMU y4eOHO-HCCIIeI0BATEIbCKOM u MPOECKTHOMN
JEATEeIIbHOCTH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOUCKY
METOJOB PEIICHHS MPAKTUYECKHUX 3aJay aHajdu3a TaHHBIX WU MAIIUHHOTO
o0yJeHus;

e Croco0OCTBOBAaTh (POPMHUPOBAHUIO HAYYHOTO THIIA MBIIIUICHUS, BIIAJICHUC
TEPMUHOJIOTUEH B O0JIACTM HAyKW O JAHHBIX M MAIIMHHOTO OOyYeHus,
KJIFOYEBBIMU MOHATUSMHU U METOJIAMMU;

¢ BBIABJEATH HNPUYHMHHO-CICACTBCHHBIC CBA3MU IIPW aHAJIN3C O0OoIBIIMX JaHHBIX,
BBIABUT'aTh U IIPOBCPATH THIIOTC3EI;
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aHAJM3UPOBATH MOJYYEHHBIE B XOJI€ PEUICHUS TPAKTUUECKUX 3aJ/lay aHalln3a
JAQHHBIX ~ PE3yJbTaThl, KPUTHUYECKU OIEHUBATh HX JOCTOBEPHOCTb,
dbopMupoBaTh MPOTHO3 HA OCHOBE aHAIN3a MOJYYCHHBIX JAHHBIX;

WHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;
BBIIBUTAaTh HOBBIE UJICH, MPEIaraTh OpUTHHAIBHBIC TTOIXOIBI U PEIICHUS.
Paboma c unghopmayueri:

BJIa/IeTh HaBBIKAMHU TMOJYYEHHUS] MH(POPMALMK M3 OTKPBITBIX MCTOYHUKOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJIATh IIOUCK, aHAJIW3, CHUCTEMAaTU3ALMI0 U
UHTEPIpETalnI0 HHPOPMALIUH;

OCHUBATb HOCTOBCPHOCTH HOqueHHOﬁ I/IH(bOpMaI_[I/II/I, e€ COOTBETCTBHUE
IMPaBOBBIM U MOPAJIBHO-3TUYCCKUM HOPMaAM,

UCIIOJIB30BaTh  CcpelcTBa  HMHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHHWH  KOTHUTUBHBIX, = KOMMYHHMKAaTUBHBIX W
OpraHU3aIllMOHHBIX 3a7a4 C CcoOJoJIeHMEeM TpeOOBaHMI  TEXHUKHU
0€301acCHOCTH, TUTHEHBI, PecypcocOepeKeHUs, MPaBOBBIX M ATUUYECKUX
HOPM, HOPM HUH(POPMAITMOHHOUN 0€30TaCHOCTH;

BJIQJICTh MPpaBHJIaMU WHOOPMAITMOHHOW 0€30MTaCHOCTH JIMYHOCTH.
KoMvmyHMKaTHBHBIE YHUBEpCAJIbHbIE YUeOHbIE 1eficTBUSA
Obwenue:

OCYIICCTBIATL KOMMYHHUKAIIUKU  IIpU pa60Te Had  KOJUJICKTUBHBIMH
IMPOCKTaMU,

yMETh apryMEHTHPOBAHHO BECTH JTUAJIOT;
Pa3BEPHYTO U JIOTHYHO W3JIaraTh CBOIO TOUKY 3PEHUSI.
CosemecmHuas 0essmeabHOCmb.:

YMETh CPaBHUBATh KOMaHIHYIO U MHAUBUAYAJIbHYIO PaOOTy HaJl MPOCKTaAMH,
HaxXOJUTh IMPEUMYIIECTBA U HENOCTATKH;

pa3pabaThiBaTh KPUTEPUU OIICHKH MPOEKTa W OIEHUBATH KauyeCTBO CBOETO
BKJIJ]a ¥ KQXKJOTO YYaCTHUKA KOMaH/IbI B OOIINI pe3ysbTarT;

YMETh OLICHUBATh HOBU3HY, OPUTMHAIBHOCTh U IMPAKTUYECKYIO 3HAYNMOCTh
IIPU PACCMOTPEHUU UJIEUN JJIs1 HOBBIX ITPOEKTOB;

NPOSIBIIATH HABBIKM KPEATHBHOTO MBIIIJICHUS, OBITh HMHUIIUATHBHBIM.
PeryasiTuBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA
Camoopzanuzayus:

CaMOCTOSITEJIbHO  BBISABIISITE  MPOOJIEMbl, CTaBUTh U  (POPMYIUPOBATH
MpaKkTUYECKUE 3a7a4M B 00JIaCTU aHANIU3a JaHHBIX;
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COCTaBJIAITh U CBOEBPEMEHHO KOPPEKTHUPOBATh IUJIAH PELICHHS MPOOJIEMBI C
y4ETOM UMEIOLIUXCS PECYPCOB;

pacIMpATh paMKH y4eOHOTO Kypca Ha OCHOBE JIMYHBIX NMPEAINOYTEHU;

YMETh apryMEHTHUPOBAaTh CJI€JaHHBIA BBIOOp, OpaThb OTBETCTBEHHOCTh 3a
[IPEJIaracMoe pEIICHMUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (YOPMHUPOBAHUIO M MPOSIBICHUIO HIMPOKOH HJPYAMIIMHU B
pPa3HBIX 00JIACTSIX 3HAHUM.

Camoxonmpons:

BHOCUTb  KOPPEKTHBBI B EATEIILHOCTD npu BO3HUKHOBEHUU
HEOOXOIUMOCTH;

OCHUBATDH PE3YJIbTAThI HA COOTBCTCTBUC IMTOCTABJIICHHBIM LCIISAM,

UCIIOJIb30BaTh MPUEMBI PEPIIEKCUU ISl OLIEHKH CUTYalluu, BBIOOpa BEPHOTO
peleHus;

OOCHUBATbL PUCKH MW CBOCBPECMCHHO KOPPCKTUPOBATH ACATCIBHOCTL JIA
CHUKCHHUA BO3MOKHBIX PUCKOB;

YUUTBHIBATh aPTYMEHTHI IPYTUX MIPH aHAJIHN3E PE3yIbTaTOB ACSITEILHOCTH.
Ilpunsmus cebs u opyaux:

[MpUHUMAaTb MOTHBBI H APTryMCHTBI APYTUX IIPpU aHAJINU3C PC3YJIbTATOB
ACATCIIBHOCTH,

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIUHU APYTOTO YEIOBEKA.
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COAEPKAHUE DJVIEKTUBHOI'O KYPCA
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«(ITPAKTUYECKASA UHO®OOPMATUKA)»

OnextuBHbld Kype «IIpakTnueckass uH(pOpMaTHKa» HMEET MOIYJIbHYIO
CTpyKTypy. Kaxnplii Monysb npeamnoaaraet noxyrogoBoe o0y4eHue U COCTOUT U3
TEMAaTUYECKUX Pa3JeIIOB.

10 KJIACC (34 yaca)

1. Monyns «O6pab0oTKa U UHTEIEKTYadbHbIN aHanu3 AaHHbIX» (17 yacoB)
2. Moaynb «O6paboTka CUMBOIBHOM MH(OPMALIMU U YUCIEHHbIE MeTobI» (17
4acoB)

11 KJIACC (34 yaca)

1. Monaynes «MonenupoBanue u onTumu3anus» (17 qacos)
2. Mopynb «cKycCTBEHHBIM UHTEIUIEKT U MalIMHHOE 00y4yeHue» (17 yacon)

Paznen «Pemienue 3agau onTuMu3aumn» paccmarpubaerca B 11 kiacce,
MOCKOJIBKY YacTh TEéM OCHOBaHa Ha UCIOJIb30BaHUU cpebl Scilab, koTopas
paccmarpuBaeTca B pasnaene «MoaenupoBanue» B 11 kiacce.

OnekTuBHbIN Kypc «[IpakTrdeckas nHGOpMaTHKay OTPAXKACT U PACIIUPSIET
coJiepKaHHe YEThIPEX TEMATHUYECKUX Pa3/leJIoB HHPOPMATUKHN Ha YPOBHE
CpeaHero oo0IIero oopa3oBaHus:

1. uudpoBas TpPaMOTHOCTb;

2. TeopeTuyecKue OCHOBBI MH(GOPMATHKH;

3. aJIropUTMBI U IPOTPAMMHUPOBAHUE;

4. wH(OPMAIIMOHHBIC TEXHOJIOTHH.

VYyuteiBas orpaHMYEHHOE KOJWYECTBO YacOB HH(POPMATUKH B OCHOBHOM
oOpa3oBaTeIbHON  MpOTrpaMMe  CTapiield  IMIKOJbI, JJCKTUBHBIA  KypC
«IIpakTrueckass HWHPOPMATHUKA»  SBISETCA IPAKTUKO-OPUEHTUPOBAHHBIM.
Pacmupenue conmepkanus Kypca WHGOOPMATHUKUA MPOUCXOIUT B HAIPABICHUH
NPaKTUYECKOUN AEATETbHOCTH U OCBOCHHS JOMOIHUTEIbHBIX HHCTPYMEHTOB ISt
aHaJu3a JaHHBIX, MOACIUPOBAHUS U ONTUMH3ALIUH.

IIpeaMeTHBIE pe3yabTAThI

e BIAJICHUE TPEJCTABICHUSAMU O POJIM HMHPOPMAIUU U CBSI3aHHBIX C HEH
IPOIIECCOB B MPUPOJIE, TEXHUKE U OOIIECTBE; MOHATUSIMU «HH(POpMAIUY,
«MH(POPMAIIMOHHBIN  TPOIIECCH, «CHUCTEMa», «KOMIIOHEHTHI CHUCTEMBIY,
«cucteMabli  3pdexT», «uHPOpPMAIMOHHAS  CHCTEMa»,  «CHUCTEeMa
YIOPaBICHUS, «IAHHBIE», «aHATU3 TAHHBIX», «BU3YyaTU3aLMs JaHHBIX);

e HaJgMYME TMPEICTaBICHUH O cmocobax cOopa ITaHHBIX, B TOM YHCIE
U(PPOBBIMU YCTPOICTBAMU O€3 y4aCTHS YEIOBEKA;

e T[IOHMMAaHUE OCHOBHBIX NPUHIMUIIOB JHUCKPETU3AIMU PA3IUYHBIX BHUIOB
nHpopMaLK; YMEHUE OIpeaeisTh UHOOPMAIMOHHBIA O0BEM TEKCTOBBIX,

Crtpanunua 1313 76



rpa@uueckux W 3BYKOBBIX JAaHHBIX MNpPU 3aJaHHBIX [apaMeTpax
JTUCKPETU3aLUN;

e yMEHHME MPUMEHATH OMOIMOTEKM M MOIAYIM S3bIKa MPOrPaMMHUPOBAHUS
Python nnst pemenyst npuKIaHbIX 3a/1a4 aHAIKM3a JaHHbIX;

e yMEHHUE BBIACHATH CBSI3M MEXAY KOMIIOHEHTAMH CHCTEM, ONPEIEIATh
JUHAMUYECKUE  OTHOIICHHMS  BHYTPHM  CHCTEM,  HHTEPIPETUPOBATH
PE3yNbTATHI, MOTYyYaeMbI€ B X0J1€ MOJEIUPOBAHUS PEAIbHBIX 00BEKTOB WU
POLIECCOB;

e yMEHHE YWUTAaThb W TOHUMATh pa3HBIE THUIIBI HATISAHOTO OTOOpaKeHUS
JaHHBIX (TpauKU, TUCTOTPAMMBI, SIIIHUK C yCaMU U TIp.);

e yMEHHME  HCIOJIb30BaTh  DJIEKTPOHHBIE  TAaOMUIBI  JUJIS  aHalIM3a,
npesncTaBieHus, oO0pabOTKM MJaHHBIX (BKJIIOYas BBIUMCICHUE CYMMBI,
cpenHero apupMeTUYecKOoro, HauOONbIIEr0 M HAUMEHBUIEro 3HAYCHU,
pelieHre ypaBHEHHM, (UIbTpali, CYMMHUPOBAaHMS) M BHU3yaJU3alluu
pE3yJIbTATOB AHAJIN3A;

e yMEHHME MHCHOJb30BaTh TaOIUYHbIE (PENALMOHHBIE) O0a3bl JaHHBIX, B
YaCTHOCTHU, COCTABIIATH 3aIPOCHl K 0a3aM JaHHBIX (B TOM YHCJE 3aMpOChl €
BBIUMCIISIEMBIMU TOJISIMHU ), BBITIOJTHATH COPTUPOBKY U MOUCK 3amuceil B 0ase
JAHHBIX; HATMIOJIHATH pa3pab0TaHHYIO 0a3y JaHHBIX;

e yMEHHME HCMOJb30BATh KOMIIBIOTEPHO-MATEeMaTHUYECKHEe MOJEIH IS
aHanu3a OOBEKTOB U MPOIIECCOB: (POPMYJIHMPOBATH 1€Jdb MOJETUPOBAHMS,
BBIIOJIHATh AHAJIM3 PE3yNbTAaTOB, IMOJYYEHHBIX B XOJA€ MOJEIUPOBAHUS;
OLIEHUBATh aJIEKBATHOCTh MOJIETIN MOJIETUPYEMOMY OOBEKTY HJIU MPOLECCY;
IPECTABIIATH PE3YJIbTAaThl MOJICIUPOBAHUS B HATJISAHOM BUJIE;

e yMeHUe paboraTh ¢ OOJBIIMM KOJUYECTBOM JAHHBIX; BBIIOJHATH
QJITOPUTMBl 00paOOTKM JAHHBIX; MCIOJIb30BaTh MPOCTHIE METOJbl OLEHKU
napaMeTpoB MoOJeNed; TPEeACTaBIATh pe3yJabTaThl MOJEIUPOBAHUSA B
HarjasiiHOM BUJE; IOJIb30BAaThCs Pa3IMYHbIMM (QOopMaMH MpeACTaBICHUS
YHUCJIOBBIX JaHHBIX (TabIuLaMu, IuarpaMMamu, rpagukamu); NpUHUMATb
B3BEILLIEHHBIC PEILICHUS HA OCHOBE aHAIM3a JaHHBIX;

e I[IOHMMAaHUE BO3MOXXHOCTEU U OTPAaHUYCHUN TEXHOJIOTMM aHajlu3a JAaHHBIX B
pa3IMyHBIX 00JacTAX; HaJIMYUe NPEACTaBICHUNH 00 HCIOJIb30BAHUU
MH(POPMAIIMOHHBIX TEXHOJOTUN aHanu3a 06a3 JaHHBIX U MPUHATHS pEIICHUN
B Pa3IMYHBIX MPOGECCUOHANBHBIX chepax.

10 kaace

Conepxanune moayJs «O0padoTka U MHTE/UIEKTYAJIbHBIN AaHAJIN3 TaHHBIX»
(17 4acoB)

B conmepxanum yueOHOTO MOmyns «OOpaboTka W WHTEIUIEKTYaTbHBIH
aHaJu3 IAaHHBIX» BBIICIISIIOTCA JIBa TEMATUYECKUX pa3jiena.

Pazgen 1. «O6paboTka MacCMBOB JaHHBIX B 3JIEKTPOHHBIX Tadnumax (37T)»
OXBaTBHIBAET BOIMPOCHI, CBSI3aHHBIE C JIOTHYECKUMH, MATEMaTUYECKUMU U
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cratuctuueckumu  QyHkmusmu B OT; wucnons3oBanue OT s perieHus
MPUKJIAJHBIX 337a4 Ha 00pabOTKy OOJBIINX MACCUBOB JaHHBIX.

Pazgpen 2. «lIHTeNneKTyalbHBIM  aHAIW3  JAHHBIX»  3HAKOMUT C
TEXHOJOTUSMU cOopa U 00pabOTKM OONBIIMX OOBEMOB JAHHBIX, KOTOPHIE MOTYT
OBITh HWCIOJNB30BAaHbl JUISl YJAYYUIEHUS pa3IMYHBIX MPOLIECCOB, MNPUHATHUS
ONTHUMAJIBHBIX PEIEHUH, TOCTPOESHUS MPOTHO30B Ha OCHOBE aHAJIW3a IAHHbIX.

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

[IporpammHOe oOecTieueHre KOMITbIOTEPOB. BuIbl mporpaMMHOTO o0OecrieueHuss 1
uX HasHaueHue. lIpompuerapHoe M CBOOOJHOE TIPOrpaMMHOE OOecIeueHueE.
[Tporpammuoe obecrieuenue s padotel ¢ DT. YcraHoBka cBOOOTHOTO OPHCHOTO
naketa LibreOffice ¢ odumnuansHoro caiita. PemakTtop 3JI€KTPOHHBIX TaOJIUII
LibreOffice Calc. Mactrep ¢yHkimii. Jloruueckue, MaTeMaTUYECKUE U
cTaTcTHYeCckre (GyHKIUU. VIcmonb30BaHHEe aOCONMIOTHBIX W OTHOCHTEIBHBIX
ccoutoK. Jlmanma3zoH 3HaueHui. J[luamazon ycpemHenus. OOpaboTka OOJBIIHX
MAacCHUBOB JIAaHHBIX C TIOMOIIbIO (YHKIIUNA OINPEIACICHHUS CPEAHETO 3HAYCHMS,
CyMMHPOBaHHUs, TMOJACYETa KOJIMYECTBA 3HAYECHWH B CiIydae OTCYTCTBHS
JOTIOTHUTEIIBHOTO KPHUTEPHUs, a TAaKKEe NPH HAIMYUK OJHOTO WIIM HECKOJIBKUX
KpUTEpUEB. BBIYKMCIICHHE MaKCHUMaJbHOTO W MHHUMAJIBHOTO 3HAYCHUH U3
auana3oHa [pPU  OTCYTCTBUM  JIONOJIHUTENBHBIX  KPUTEPUEB, a  TaKKe
YIIOBJIETBOPSIONINX OJHOMY WJIM HECKOJbKUM KPUTEPHUSIM W3 OIHOTO WM
HECKOJIbKUX JIMAIa30HOB.

[Tonstue maccuBa nanubiX B OT. OqHOMEpHBIE U ABYMEpPHBIE MAaCCUBBI. THIIbI
JTaHHBIX MaccuBa. Pe3ynbpraT paboThl hopmyisl MaccuBa. YHHUBEPCAIBHBIN CIIOCOO
COPTUPOBKH C TOMOIIHI0 (PYHKITMH M UCTIOIBb30BaHUS MacCUBOB. [loameMenTHOE
CJIOKEHUE, BRIUNTAHNE, YMHOXKEHUE U JCJIICHUE SJIEMEHTOB JIByX MAaCCUBOB Ha
npUMepe pelIeHHs MPUKIATHbIX 3a1a4. CpaBHUTENBHBIN aHATU3 METOOB
pelieHus 3a1a4 C TOMOIIBI0 OOBIYHBIX (OPMYIT U pabOThI C TMATIA30HOM SUEEK U
C TIOMOIIIBIO (HOPMYIT MACCHBOB JaHHBIX. D (PEKTUBHOCTH PEIICHUS TPUKIIATHBIX
3a/1a4y ¢ TOMOIIbIO (HOPMYJT MACCUBOB JaHHBIX.

Buszyanuzauus nanHbiX. /[narpamma kak rpaduyueckoe OTOOpa)KEHHE CMbICTa
naHHBIX. BpIOOp THMNA quarpaMMbl B 3aBUCUMOCTH OT €T BU3YalIH3alldd. DTaIlbl
BU3Yyalu3aliy JaHHbIX. ONpeseneHne el nocTpoeHus auarpaMmbel. O0padoTka
JAHHBIX C TOMOIIBIO (YHKIUWA ISl JOCTHDKCHUS LETH BU3YyalIW3allid JaHHBIX.
[Toctpoenue nmuarpamm B LibreOffice Calc ¢ momompio mactepa. Knaccudukanms
muarpamMm B LibreOffice Calc. Cnapknaiinel. Mcnonb30BaHWe BU3yaH3allduy IS
aHanmm3a OONBIIMX OO0BEMOB JMaHHBIX. HeEoO0XoauMOCTh TpeIBapUTEIHLHOU
00paboTKH OONBIINX MACCHUBOB JaHHBIX. YUrenne nmuarpamm. Pemenue
MPUKJIATHBIX 3a7]a4 aHaJIN3a IAHHBIX C UCITOJIb30BAHUEM BU3YyaTU3aIIHH.
Oo0padorka nanueix B gaiinax CSV. Undopmanms u nanasie. MHauBHIyaIbHBIN
MPOEKT, MOJEIMPOBAHUE OKCIepUMeHTa. Pa3paboTka WCXOAHBIX MaHHBIX IS
MOJICNIA UCCIIEAYEMOTO TPoIecca WM sSBICHUA. [ eHepaTopsl CIydyalHBIX YUCEN B
LibreOffice Calc. IlonmydyeHusi menbIX CcIy4ailHbIX YKCEN B OINPeIeIEHHOM
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nuana3zoHe. MojenupoBaHue HAaOOPOB JIaHHBIX, KOTOPBIE SABIAIOTCS JIPOOHBIMHU
yucnamu B auana3zoHe ot 0 go 1. MogaenupoBaHue pe3ysbTaTOB I PEIICHUS
NPUKIAJAHBIX 3a7a4 aHaiu3a AaHHbIX. OTKpbIThIE naHHblE. [lonck mHoOpmanuu.
VcTOYHUKHN ¥ IPUMEPBI OTKPBITHIX JaHHBIX. DOpMaT OTKPBITHIX JaHHBIX CSV.
Nupopmarmonnsie mnpoueccbl. CKOpOCTh MEpeadyd JaHHBIX MO KaHaldy CBS3U.
Xpanenue  uHbopmanuu, 00bEM  mamsaTd.  OO6paGoTka  uMH(OpManuUu.
[Ipencrasnenne nanubix B popmare CSV. Coxpanenue manubix OT B dopmate
CSV. Buasi paznenuteneit 3HaueHuid. CriocoObl OTKphITHS (aiinoB popmara CSV.
JlocTouHCTBa M HEAOCTATKU (PailyioB, peAcTaBiIeHHBIX B (hopmaTte CSV.
Koppeasiumonnsiii anaam3. Koppensuus kak Mepa B3auMOACHCTBUSL ABYX U
6onee mpoueccoB. HopmanuzoBannwie nanHble. KoadduumeHt Koppensuuu.
3HaueHus Kod(h@UIMeHTa KOppeslsluu TMpU Pa3IUYHON CTENEeHH 3aBUCUMOCTH
uccienyembix naHHbix. Ilkana Yennoka. Vcnonb3oBaHWEe CTaTUCTUYECKOM
¢ynkuun KOPPEJI B »1eKTpoHHBIX Tabnumax Jjs BBIYMCICHUS KO3 (dUIIMEHTA
KOppeJsiuu Mpu aHanu3e AaHHbIX. ['paduk paccesnus. Onpenenenue npsiMoi u
oOpaTHOW  3aBUCMMOCTEHl 1O  3HA4YeHHIO  KOX(P(UIMEHTa  KOpPPESLHH.
KauectBennbiii ananu3 koddduimeHnta koppensuuu 1o Imkaine Yemmoka.
Hcnonb3oBanue KOppEIsIIMOHHON MATPUIIbI JIsl aHATIN3a JaHHBIX.
BoccranoBiienne 3aBucumocteil. CTaTUCTUYECKHUE METOABI OOPAOOTKU JTaHHBIX.
BoccranoBienne aHaJIUTUYECKOW 3aBUCUMOCTH 10 OTIEIbHBIM 3HAUCHHSIM.
Wurtepnonsiuus v criaaxuBaHue.  MeTroj ~ HaMMEHBIIMX  KBaJpaToB.
WNuTtepnonsuuonnbsie MHOTOWIeHBL. JIuaus Tpenna. Koaddunuent nerepmunanuu.
Bba3e1 gannbeix B DT. HUcnons3oBanue DT kak 0a3bl qanabeiXx. Co3ganme b/ B OT:
cTpyktypa Tabmuipsl, 3anuck, uMms bJl. CrocoObl 3amoiHeHHs aHHBIX Yepe3
HEMOCPEJICTBEHHOE BHECEHHUE 3aluceil B CTPOKM M C HCIIOJIb30BaHUEM (OPMBI.
PenaktupoBanue nanHbix. OubTpanus nanHsix. CoptupoBka 3anuceil. [louck u
3ameHa JnaHHbIX. OyHknus BIIP — mouck 31eMeHTOB B TaOnMIE WK HUAMa30He
no crpokaM. CBoaHble TaONMIBI KaK WHCTPYMEHT aHalW3a JIaHHBIX.
[IpeumytiecTBa CBOAHBIX Tabmuil mpu padbore ¢ OONBIIMMU 00BEMaMH JaHHBIX.
ANTOpUTM CO3/1aHMsI CBOJTHOM TaOMHUIIBI.

Paznen 2. « AHTe/VIEKTYaIbHBIH aHAJIU3 JAHHBIX», 8 yacoB

Jdannble. Hayka o0 [aHHBIX: OCHOBHBIE TOHATHS U  OINPEACIICHHUS.
BoctpeboBannocte Data Science. Ilenp m OCHOBHBIC STalbl aHalW3a JAHHBIX.
[Ipumepsr pemaembix 3agad. WHCTpyMeHTBHI aHanu3a JaHHbIX. (OCHOBHBbIE
ompejfieneHusi B o0macTh  HAyKM O  JIaHHBIX. MalMHOYMTaeMble |
yenoBekounTaeMble (opmatel gaHHbIX. Ceipble  naHHble. HabGop maHHBIX.
Ncrounuku nannbix. Hanbomnee yacto BcTpevaromuecs: OMOKHU B ChIPbIX JTAHHBIX
¥ HEKOTOPBIE CIIOCOOBI X yCTpaHeHus. MeToibl 00pabOTKH CTPOKOBBIX JaHHBIX B
sa3bIKe nporpammupoBanus Python.

[Tpoext Jupyter. OcHoBHOe Ha3HadeHwe mpoekta Jupyter. Cpema pazpaboTku
Jupyter Notebook nnst ananuza manasix. O030p cpensl Jupyter Notebook. O630p
cpensl Jupyter Lab. YcranoBka Jupyter ¢ momoIpi0 MEHEIKepa MaKETOB Pip.
Co3znanue HoBoro OnokHoTa. CoxpaneHue B ¢opmate .ipynb. OCHOBHBIE
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KOMIIOHEHTHI OKHa OjokHoTa. KojoBble © TeKcTOBBIE siUEHKH. Pexxumbl
peIaKTUpOBaHUS U BbITloIeHUs. TekcToBas pazmerka Markdown.

bubanorexa nas amaiau3a gaHHbIX Pandas. buOnnoreka i1 aHannsa JaHHBIX
Pandas. YcranoBka 6ubnmoreku Pandas u3 610kHOTa. CTpYKTYpa JaHHBIX Series.
Apudmernueckue oneparuu ¢ Series. JJocTyn K OTIETHBIM JI€MEHTaM U CPE3bI B
Series. CtpykTypa Series kak cioBapb B Python. CrnocoObl co3ganus 0OBHEKTOB
Series. JIBymepHbie Tabnuunble naHHble. CTpykTypa gaHHbix DataFrame. Yrenue
u 3anuch (aitnoB ¢popmara .CSV. KomaHasl mpocMOTpa MEPBbIX WU MOCIEIHUX
CTPOK CYUTAHHOTO (aiina.

[Ipumenenue ¢yukuuit NumPy k snementam DataFrame. [lonydyenue oOmeit
uHboOpMalMK O JaHHBIX ¢ nomoibio info. Beibopka mo ycioBHi0O B 0OBEKTax
DataFrame. ArperupoBanne B Pandas, ¢pyHkiums agg. OCHOBHbBIE CTaTHUCTUYECKHUE
¢ynkmmn. CBomHas cTaTucTHYecKas WHGOpMamus C MOMOUIbI0  (QyHKIHU
describe(). ObpaieHue kK uHAEKCaM ¢ momoiibo loc u iloc.

Busyaau3zauus AaHHbIX. Paznudnbie BBl TpaduKoOB (TUCTOrpaMMa, JTUHEHHBIE
rpaduku, rpaduk paccesiHusl, KOHTyYpHbIe rpaduku u T. A.). OCOOEHHOCTH pa3HBIX
BUIOB TpaWKOB M WX WCIOJNb30BaHUsA. Bu3yanu3zaiusi JaHHBIX C IOMOIIBIO
oubnuorexu Matplotlib. IlBeta u ctuiu, nerenga Ha rpaduxax. OyHKIUU s
noctpoenus rpadgukoB ¢ nomoiisio Matplotlib.

KareropuanbHbie 1 4iCIIOBBIC NaHHBIC. [[OMCK TPOMYIICHHBIX 3HAYCHUA. MeToIbI
00pabOTKN TPOMYIICHHBIX 3Ha4YeHUU. DWiIbTpanusi JaHHBIX. MacmraOupoBaHue
naHHBIX. BeIOOpKa CTPOK/CTONOIIOB MO 3aJaHHBIM KPUTEPHSIM.

NuauBuayanbublii npoekt. I[IpoBefeHue pas3BeOYHOrO aHaiM3a JaHHBIX C
noMmonipto O6ubmuorexku Pandas. BeisiBIeHHE CTaTUCTHUYECKMX XapaKTEPUCTUK.
Hcnons3oBanne Bo3MokHOcTel Matplotlib nnma  Busyanuzanuu —pe3ynbTaTta.
OdopmiieHne pe3yabTaTOB MPOBEAEHHOTO aHaidn3a U (GOPMYIHPOBKA OCHOBHBIX
BBIBOJIOB.

Conep:xxanue moayJs «O0padboTka CHMBOJIBLHONH MHPOPMALIUN H
yucjaeHHbIe MeToabl» (17 yacoB)

B conepxxannu yue6HOoro Moayns «O0paboTka CUMBOJIBHON WHGMOPMAITIHN U
YHCJICHHBIE METOJIBI» BBIJEISIOTCS IBA TEMAaTUYECKUX pa3Jiena.

Paznen 3. «Anroputmbl 00pabOTKH CUMBOJIBHON WH(OPMAITUK» BKITIOYAET B
cebs paccMOTpeHHE pa3IMYHBIX MOAXOAOB MPU PEIICHWH 3a7ad aHalu3a W
reHepalui TEKCTOBBIX M YHCIIOBBIX JaHHBIX, MO3BOJUT PACHIMPUTH MOHHMAaHHUE
BO3MOXHOCTEH s3bIKa mporpammupoBanus Python s o6paboTkuM CTPOKOBBIX
TAHHBIX.

Paznen 4. «UucneHHble METOIBI» HAMPABICH HA MOJyYeHUE 00YJIarOIIMMUCS
JIOTIOTHUTENIBHOTO TIPAKTUYECKOTO OIbITAa B 00JIACTH MCIOJIB30BAHUS YMCICHHBIX
METOJIOB TPHW PEHICHUHM NPHUKIAIHBIX 337a4, a TaK)Ke HABBIKOB MPOBEJCHHS U
OTIMCAHMSI DKCIIEPUMEHTOB.

Pazgea 3. AuiroputmMbl 00padoTKU CMMBOJIbHON MH(popMauuu, 12 yacos
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AJITOPUTMBI 00pPadOTKH CTPOKOBBIX JaHHBIX. OCYIIECTBICHNE aHAIN3A
CTPOKOBBIX JIaHHBIX U MPOBEJICHHUE 3aMEHbI IOBTOPSIOLUIUXCSI CUMBOJIOB.
Hcnonb3oBanue metona replace. Ilouck MakcuManbHOM 1 MUHUMAJIbHON
MOJICTPOKM CUMBOJIOB B CTPOKE TEKCTOBBIX JIaHHBIX. [IoMCK MakCcUManbHOTO
KOJIMYECTBA YKa3aHHBIX CHUMBOJIOB, PACIIOJIO0KEHHBIX B IOCJIEI0BATEILHOCTH JIPYT
3a npyrom. OnpeneneHue IIUHbl CaMOl JUIMHHOM MOIUENOYKH CUMBOJIOB BO BCEM
Habope TEKCTOBBIX JaHHBIX. Mcrob30BaHME AMHAMUYECKOTO MOIX0/a B PEIICHUN
3a/laya OMCKa CUMBOJIOB MJIU 1IEMIOYEK CUMBOJIOB 110 33JJaHHOMY YCJIOBHIO.
Konosas tabnuua ASCIIL. Ucnonb3zoBanue pynkuuii char u ord si3pika
nporpammupoBanus Python myist oOpaiienust K KOHKPETHOMY CUMBOJTY
paccmaTtpuBaemoro ajidasuta. [lonck MakCUMalTbHOTO U MUHUMAJIBHOTO
KOJIMYECTBA UIYIIUX MOJAPS] CUMBOJIOB, TAKHX, B KOTOPBIX UCKJIIOYEHA YKa3aHHAs
NOJICTpOKa CUMBOJIOB. OCYIIIECTBIIEHUE aHAIM3a TEKCTOBBIX IAHHBIX HA HAJTM4Ke
MCKOMOM MOJCTPOKH C MCMOJIb30BaHUEM METOa JABYX yka3artesnel. [Ipumenenue
METOJ1a IBYX yKa3zaTeslel JIsl ToUCcKa MOJICTPOKH, KOTOpasi orpaHUYeHa
yKa3aHHBIMUA CUMBOJIaMu. Mcriosib30BaHUE CTPYKTYPBI JAHHBIX MHOYKECTBO JIJIsI
paboThI ¢ TEKCTOBBIMU JaHHBIMU. COpTUPOBKA MHOXKecTBa. Vcnonb3oBanue
(opMyIIbl BKIIFOUEHHUI U UCKITFOUEHHH 17151 IBYX MHOYKECTB IIPH PEIICHUH 33124
noucka noJicTpoku. HaznaueHue u MCHOIB30BaHUE METOA count Mpy aHaIN3e
TEKCTOBBIX JaHHBIX. [locTpoeHre YaCTOTHOTO CIoBaps.

I'enepauus cj10B 3agaHHOrO0 ajipaBurTa. PerieHne npakTuyeckux 3aaady,
OCHOBAHHBIX Ha F€HEepaIiy orpeAeséHHOro Habopa cMMBOJIOB. [ 'eHepalus Bcex
BO3MOKHBIX CJIOB U3 3a7jaHHOr0 Habopa OykB. Mcnonap3oBaHue nepedopHoro
aNropuTMa JUisl pelieHus 3aa4l TeHEPALNH CJIOB. BIIOYKEHHbBIE LIUKIIBI.
Ucnonb3oBanue ¢pynkuun product Moy intertools si3pika mporpaMMupoOBaHus
Python nnst reHepanyu BceX BO3MOXHBIX COUETAaHUN YKAa3aHHBIX CUMBOJIOB IPU
re”Hepanuu ciaoB. CpaBHEHHUE ABYX CIIOCOOOB Te€HEPALIUU BCEX BO3ZMOKHBIX CJIOB U3
3a1aHHOTO Habopa OykB. I 'eHepanus ciI0B, OCHOBaHHAs HA JIGKCUKOTPapUIECKOM
nepecTaHoBKe OYKB B CJIOBax 3aJlaHHOM JiuHbIL. Mcnons3oBanue QyHKINS
permutations MoayJis intertools si3pika mporpamMmupoBanus Python s pemenus
3aja4 reHepauuu cioB. [IpakTudyeckoe ncnoib30BaHue Moys intertools mpu
pelIeHnH 3aa4 reHepalii BO3MOXKHBIX CJIOB MPY HAJIMYUU UM OTCYTCTBUU
KOHKPETHOT'O CUMBOJIA B CJIOBE.

Henouucnennbie 1anuble. CANTHIBAHKE IAHHBIX U3 TEKCTOBOTO (haiiia.
dopmupoBaHue MaccuBa 1eibIx yncen. O0paboTka 31eMeHTOB MaccuBa. Beibopka
AJIEMEHTOB MACCHBa B COOTBETCTBHM C 3aJaHHBIM yclIoBHEM. Vcrionb3oBaHue
CJIOKHBIX YCIIOBHUM JJIs1 ONIPEEIeHUsI KPATHOCTU PJIEMEHTOB MacCHBa YKa3aHHBIM
3HaueHusaM. OmnpeieNeHrne MaKCUMaaIbHOTO 1 MUHUMAIBHOTO CPer OTOOPaHHBIX
YHCEJL.

YucaoBble aBTOMAThI. AHAIN3 YUCIOBBIX aNroputmMoB. Mcnonbs3oBaHue
byHKIMH bin, int 171 IPEACTABICHHS YUCET B CUCTEMAaX CUMCIICHUS C Pa3HBIM
ocHoBaHueM. Vcnonb3oBaHUE sI3bIKa MporpammMupoBanus Python st pemenus
3a/1a4 Ha 00pabOTKy HATYpaIbHBIX YHUCENl YUCTOBBIMU aBTOMATAMM.
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Peryasipuble BbIpa:keHusl. 3HAKOMCTBO C PETYJISIPHBIMH BhIpaKeHUAMH. VIcTOopus
BO3HUKHOBEeHUS. OOIIMEe TPUHITUIIBI UCTIOIB30BaHUS PETYIISIPHBIX BEIPAKEHUI.
PerynsipHoe BbIpakeHUE KaK 11a0JI0H JUIsl IOMCKA MOJCTPOK B TEKCTE IO
3aJlaHHOMY yCJ0BHIO0. Micriosib30BaHUE MOZYJIA e si3bIKa MPOrpaMMHUPOBaHUS
Python. OcHoBbl cunTakcuca. [11abnoHbI, COOTBETCTBYIOIINE OAHOMY CUMBOJY.
VYkazanue konuuecTBa noBropeHuil. IlpuMepsl HCNOIB30BaHUS PETYIISIPHBIX
BBIPAYKECHUH.

Monuukanus TEKCTOBBIX JaHHBIX C UCTOIb30BaHeM PB. OuncTka gJaHHBIX.
Paznenenne naHHbIX Ha oTaenbHbIE cTONOLBI. [lonck u 3ameHa ¢ nomousio PB.
Hcnonb3oBanue ¢pynkumii search, fullmatch momy:ns re si3pika mporpaMmmMupoBaHus
Python. Pemenne npaktTuueckux 3aj1ay aHajan3a TEKCTOBBIX JTAHHBIX.
Hcnonb3oBaHue peryyspHbIX BbIpRXKEHHUH JIs1 MOMCKA U 3aMEHbI JAHHBIX C
nomolIibio cpeacts opucHoro naketa LibreOffice.

IMudposanue. Kpunrtorpadus. Kpunroananuz. Kpunroananutuk. ludp. Knrou.
udposanue u aemmdposanue. [Hudper noncranosku. udp Llesaps, cxema
mudpoBanus. Mcnoab3oBaHne BO3MOKHOCTEH s3bIKa porpammupoBanus Python
JUTSL pelIeHue IPOCTHIX 3a7a4 mudpoBaHus HHPOpMAIUH.

Pasznen 4. UncjieHHbIEe MeTOABI, 5 YacoB

IIpakTukym no pemenuro ypapaennu B JT. [lorpemHocts pe3ynbrara
BBIYUCIICHUN. VICTOUHMKH OTPEIHOCTEN ITPYU KOMITBIOTEPHBIX BBIYUCICHUSX.
BrruncnuTenbHO yCTOWYHMBBIE METOIBI PELICHUS 3a7a4. MeToauka pereHus
YpaBHEHHI C UCTIOIB30BaHUEM TaOJIMYHOTO Ipolieccopa. Pemenre nuHeRHbIX
ypaBHeHui. Meton npubmmkenuit. [logbop mapamerpa.

Pemenue punancoBbix 3a1a4 B IT. CtpykTypupoBanue nHdopmammu
(uHAHCOBOTO XapakTepa O IIEHaX U aCCOPTUMEHTE IIPHU BHIOOpPE TOBAPOB U YCIIYT.
duHaHCOBas TPAMOTHOCTD: PACXO/bI, TOXOJIbI, CEMCHHBIN OFOJKET, IJIATSKU U
pacuétel. Pemenue 3agau Ha ynpasieHue pacxoaamu. CpaBHEHUE BAPUAHTOB
pPacxoJioB M J10X0J10B. JINUHBIN U ceMeliHbli OrokeT. Pacué€T u ymiata HaJIoroB.
HUccaenoBanue rpadpukoB QyHKUUI B MOJSIPHBIX KOOPAMHATAX.
Hcnonp3oBaHue MOMSAPHBIX KOOPJIUHAT MPU OCTPOCHHUH rpaduKoB PYHKITHI B
ANEKTPOHHBIX Tabmuiax. OCHOBHBIE BO3MOXKHOCTH OQopMIIeHUS TpaduKoB
GbyHKIMH B IOJMAPHBIX KoopanHaTtax. @opmat ocu. DopMat OCHOBHOM CETKH.
UccnenoBanue usmenenus rpaguka GyHKIINN B 3aBUCUMOCTH OT KOJMYECTBA
BbIOpaHHBIX 3HaUeHu. MccnenoBanue noBeaeHus rpaduka B 3aBUCHMOCTH OT
3HaueHni kodpdurrerToB. CocTaBieHne OTYETA O MIPOBEAEHHBIX UCCIIETOBAHUSX.
IIpakTHKYM 110 BHIYHMCJICHUIO JJIMHbI KPpUBOM. JluckpeTuszanus Kak METO.
onpeaeneHus JuHbI KpuBoi. Ilar nuckpernsanuu. Mcnonbs3oBanne TeopeMsl
[Tudaropa st BerauCICHUS TPUOIMKEHHBIX 3HAUCHUN (DparMEeHTOB ITUHBI
kpuBoil. CriocoObl yMEHbIIIEHUS MTOTPEIIHOCTU BblunciaeHuil. MccienoBanmue
BJIMSIHUSA 1Iara JUCKPETU3AlMU Ha KOHEUHBIN pe3ynbTart. [IpoBepka pemenus
MyTEM HamKcaHus MPOTPpaMMbl Ha sI3bIKE MporpamMmmMupoBanus Python.
CpaBHUTENIBHBIN aHAIN3 MMOJYYEHHBIX PE3YJIHTATOB.
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IIpakTukyMm no BeIYucaeHHI0 I1omanei guryp. [lpubnmxEHHoe BbIYKCIICHNE
wiomwaan purypsl. Mcrnonb3oBaHue MeTo1a TUCKPETU3ALMH 111 BBIYUCIECHUS
wiomwaaei puryp. Mcnonap3oBanre METOA0B NPSIMOYTOJIBHUKOB U Tpameuil s
BBIYMCIICHUS IJI0IAU (PUTYpBI CPECTBAMH TaOJIMYHOIO MpoLieccopa.
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11 kiaace

Coaep:xxanue moay.as «MoaeaupoBaHue U ONTUMHU3ALHUA»

B conepxxanuu yueOHoro moayinsa «MopaenupoBanue u ontumuzanusi» (17
YacoB) BBIJEISIIOTCS JBa TEMAaTHUYECKUX pa3Jiena.

Paznen 1. «MonenupoBaHue» — H3yuyeHHE BO3MOXKHOCTEH makera Scilab
UL 3a7a4 MoJeiaupoBaHud. B mpouecce u3yueHus pasjena YYEHUKH IOIyyaT
BO3MOXKHOCTh HAyYHMThCS TOCTPOCHUIO KaK JBYMEPHBIX, TaK M TPEXMEPHBIX
rpauKoB, UCHOJIB30BaTh Cpeny MAJid pEHIeHUs YpPaBHEHUM M MOJETUPOBAHUS
IIPOLIECCOB PA3JIMYHONU PUPOJIBI.

Paznen 2. «Pemienue 3a1ay onTUMU3ALMIY HAMPaBjieH HA MOHUMAaHUE 1eNd
ONTUMU3AIMK, a TaKXKe TIOJYyYeHUs OMNbITa B  PEHICHUHU  IPAKTUKO-
OpPUEHTUPOBAHHBIX 3a]1a4.

Paznea 1. «MopgesupoBanue», 9 yacon

Cpena Scilab ITaker Scilab. Haznauenue u ycranoBka. CucreMHble TpeOOBaHUS K
KOMITBIOTEPY M ONIEPAIlMOHHON cucTeMe. BHEIIHNI BT OKHA MPOTrpaMMBbl. 30HBI
poCcMOTpa U penaktupoBanus. OCHOBHBIE KOMaH/IbI TIIaBHOTO MeHo Scilab.
Onepanun u pyHkiuu. Pabora ¢ ¢aiinmamu. OcHoBbI paboThl B cpene Scilab.
Cpena Scilab: noctpoenne rpagukos. [loctpoenue 1ByMepHbIX rpadKoOB B
JeKkapToBoii cucteme koopaunar. dynkius plot. [locrpoenue rpadukos
HECKOJIbKUX (PYHKIMU B OHOU cUCTEeME KOOpAHHAT. BO3MOKHOCTH IOCTpOCHUS
HECKOJIbKUX TpadUKoB B 0JIHOM TpaduueckoM okHe. OdopmiieHne rpadukos.
[TocTpoenue AByMEpHBIX IPaPUKOB B MOISIPHON CUCTEME KOOPIUHAT.
ITocTpoenue TpéxmepHbIx rpadpukoB B cpene Scilab. [Toctpoenne TpéxmepHbIX
rpadukoB. OCHOBHBIE BO3MOKHOCTH O(pOopMIIeHUS TPEXMEPHBIX IPpaUKOB.
Ucnonwszoanue pynknuii genfac3d u eval3dp. ®ynkiun meshgrid, surf u mesh.
[Tpumenenue dynkiuit plot3d2 u plot3d3 mist mocTpoeHus TpEXMEpHBIX TpauKOB
B cpene Scilab. Ucnonb3oBanue Apyrux QyHKIIHA.

Cpena Scilab: pemienue ypaBHenuii. BoamoxHoctu cpennl Scilab s permenus
ypaBHeHuil. OnpeneneHne noJuHoMa ¢ TOMOIIbio GyHKnu poly. Pemenue
anredpandecKknx ypaBHEHHH ¢ TOMOIIbI0 GyHKIHH roots. I'paduuecknii cmocod
perieHus 3a1a4.

MopeaupoBanue B cpefe Xcos nakera Scilab. ['padudaeckas natepakTuBHas
cpena Al MOJEIUPOBAHUS CUCTEM U MPOLIECCOB Ha OCHOBE OJIOK-CXeM XCOs.
Texnonorus momenupoBaHus B cpene Xcos makera Scilab. CoctaB OubaroTeku
Xcos. Cxema pa3zpabotku mojeneit B cpene Xcos. MccnegoBanue Moienu
nemugparopa.

MopeaupoBanue pusudeckux moaeseii. ['paguaeckoe MogennpoBanue B cpene
Xcos. MonenupoBaH#e SKCIIEPUMEHTA 10 TIOTYYESHUIO BBIXOIHOTO CUTHAJIA
3amanHoro Buja. [loctpoenune Gpuznueckolr MOJENH 10 3aJaHHOMY alTOPUTMY.
UccnenoBanue nosydeHHON HU3NUECKON MOJIEIH.

MopeaupoBaHue cucTeM ynpapjeHusi. MogemnpoBaHUE CUCTEM YIIPABJICHUS B
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cpene rpaduueckoro MmoaenupoBanusi Xcos. MccnenoBanue mozeneit cucteM
yYIpaBJICHUS.

MogaeaupoBanue nonyasuuid. Monens «Y€pHbIl AmmKk». CHCTEMBI ¢ IPAMOU U
oOpatHoO# cBsi3bt0. Mopens nomymsnuu 6e3 orpanudenuil. Mccinenopanue
CTaHJapTHOTO pelieHus B cpene Scilab. Moaens monynsiiiuu ¢ orpaHuYEeHUSIMU.
Mogens ®@epxronbeTa. MiccaeqoBanue ctaHIapTHOTO pelieHus B cpejae Scilab.
UccnenoBanue peleHnii 3aa4 o momysiiuu B cpene Scilab.

Co3nanue rpadpuyueckux npuiioxeHuid B cpeae Scilab. OcCHOBHBIE KOMITOHEHTBI
BU3YaJILHOTO TIpUJIOKeHUs cpeabl Scilab. ['paduueckoe okno. KoManiHast KHOTIKA.
[lepexmntouaTens, (uaxok. [loctpoenue npocThix rpadguueckux MojeNel B cpese
Scilab.

Paznen 2. «PemeHue 3aa4 oNnTHMH3aNUU», 8§ 4acoB

Pemenue 3a1a4 ONTUMHU3AIUH C TOMOIIBIO YJIEKTPOHHBIX TA0JIMII.
Ucnonwszoanue BozmoxkuocTedt DT LibreOffice Calc nys pemenus 3agau
ONTUMHM3AIUHY TIPH MCCIICIOBAaHUY JIMHCHHBIX (QYHKIIUN OJTHON TIEPEMCHHOM.
Onpenenenne MakKCHMyMa, MUHIMYMa U JIPYTHX 1IEJCBBIX 3HAUCHUH QYHKITUH C
nomoIisto Pemarens. Penenue npakTHKO-OpUEHTUPOBAHHBIX 3a]1a4, TPEOYIOIIHNX
ONTUMU3AIIHH.

Pemenue 3a1a4 onTuMu3anuu (PMHAHCOBBIX MpoueccoB. CUCTeMaTH3aIINSA,
IUTAHKPOBAHUE, YUET JTUYHBIX U CEMEHHBIX pacxo10B. CpaBHCHHE BapUaHTOB
pacxoioB U ux ontuMmu3anus. McrmonszoBanue DT mis aHanmu3a GUHAHCOBBIX
TOKa3aJiel C IeNIbI0 MX ONTUMU3ANKHK. PellleHne MpakTHYSCKHUX 3a/1a4y Ha
ONTHMHM3AIHIO PACXOJIOB.

Pemenue 3a1au ontumu3anuu B cpeae Scilab. Bo3amoxxHocTu moucka
JIOKAJIbHOTO MUHUMYMa (PYHKIIMU OJTHOM IIepeMeHHoM B cpefe Scilab.
Hcnonp3oBanue GyHKIMKA Optim IS pelieHus 3a1a4 onTumu3anun. [Touck
JIOKAJIbHOTO MUHUMYMa (PYHKITUU HECKOJIBKUX NIepeMeHHOM B cpeze Scilab. Ilouck
MuHnMyMa pyakmnu Pozenbpoxa.

OnTuMajibHbIA BHIOOP: 3214 JIMHEHHOT0 nporpammupoBanus. OyHknus
uenu. Cuctema orpaHMYeHHN 3a71a4 JIMHEHHOTO MpOorpaMMUpoBaHusl. OyHKIMS
linpro nnst pemienus 3aaa4 TUHEHHOTO porpamMmMupoBanusi. CTpykTypa u
UCIIOJIb30BaHUE. Perienne npakTHKo-OpUEeHTUPOBAHHBIX 3a]1a4, TPEOYIOMNX
ONTUMHU3AIMH, C TIOMOIILIO BO3MOXKHOCTEH cpeanl Scilab.

OnTumMu3anus BHIYHCIUTENbHBIX MPOLECCOB: NpakTukyM. [lapaniensHbie u
MOCJIe1I0BATEIbHBIE BEIYMCIUTENIbHBIEC MMPOLECCH. 3aBUCUMOCTh BBIUUCIUTEIbHBIX
MPOIIECCOB APYT OT Apyra. OnpeaeneHne MakCuMaabHON (MUHUMAJIBHOM)
MPOIOKUTETLHOCTH BPEMEHH BBITIOJIHEHUS BIYUCIUTEIBHBIX MPOLIECCOB MPH
3aIaHHBIX yCIOBUSAX. OCHOBHBIE METOIbI PEIICHUS 33/1a4 ONTUMHU3AIUU.
Juarpamma ["aHTa B penieHnu 3a7a4 ONTUMHU3AINY HapaJlIeIbHbIX

BBIYHUCIIMTCIBHBIX ITPOLCCCOB.
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Conepxanune moayJis «MCKycCTBEHHbIH HHTEJIEKT U MALIMHHOE 00y4YeHHUE»

B conepxanun ydeOHOro mopayns «VICKyCCTBEHHBIM WHTEIIEKT U
MalIMHHOE OOy4YeHHEe» BBIACIAIOTCS OJMH TEMATHUYECKU pa3jiesl, KOTOpbId
HalpaBJIeH Ha 3HAKOMCTBO OOYYaIOIIMXCA C HUCTOPUEH U JOCTHKEHUSMHU
HCKYCCTBEHHOI'0 MHTEJUIEKTA, & TAKXKE 3HAKOMCTBO C OCHOBHBIMM IIPUHLMIIAMHU U
aNrOpUTMaMH MAILIMHHOTO 00YYEeHHUS.

Paspnen 3. «MckycCTBEHHbIM HHTEJJICKT U MAIIMHHOE 00yueHue», 17 yacoB

HckyccTBennblii uHTe/LU1eKT. BBenenne. Onpenenenue NN. YcemoBHoe nenexue
cucteM MU cnabeiii (nnm npukiagunoi) MU, cunbhbiit (wnm oOuii) u
cynepcwibHbii. McTopus passutust UN. Tect Trropunra. O6nactu npuMeHEHUs
. KoMmnploTepHOE 3peHUE, CUCTEMbBI PACTIO3HABAHUS PEUH, IKCIIEPTHHIE
CUCTEMBbI, POOOTOTEXHHUKA U JIP.

Hcnoab3oBanue cymectByromux cucrem MU, Ontumuzaius o0CyKuBaHUs
0aHKOMaToB, 00pabOTKa 3asiBOK Ha KPEAUTHI, MOBHIIIIEHNE 0€301MacHOCTH
TpaH3akuu. VMcronb30BaHUE HEMPOCETEN TSI CHU>KEHHSI aBAPUMHOCTH Ha
noporax. Mcnons3oBanue MU B nuarnoctuke, podOTOB-aCCUCTEHTOB B XUPYPIrHUH.
CucteMbl YMHOTO IoMa: yIpaBJIeHUE KIMMATHYECKOW TEXHUKOM,
MHTEJUICKTYyaIbHbIE CUCTEMbI O0e30macHOCTH U Ap. CepBUCHI paciO3HABAHUS U
cuHTe3a peun. MHTemekTyanbHas 00paboTka JTOKYMEHTOB /ISl ONITUMHU3AIIUU
JOKYMEHTO000pOoTA.

3agayu MAIIMHHOTO 00y4YeHusi. MammHHOe 00yueHne Kak METOI0JIOTUsl
UCKyccTBeHHOTO uHTeiuiekTa. Knaccudukanus. Perpeccusi. Knactepuzarusi.
O06paboTKa ecTECTBEHHOTO si3bIka. OCHOBHBIE aJITOPUTMBI MAITUHHOTO OOYUEHHS.
Ounenka kayecTBa MojJe. Paznenenue BbIOOPKU HA 00YyYaIONIYIO U TECTOBYIO.
Hcnonb3oBaHue METPUK B Pa3IUYHBIX 3a7a4aX MAITUHHOTO OOYUEHHS.
Bo3mosxubie omnbku kinaccudukanuu. opMUpoBaHUE MATPHUIIBI OIIHOOK.
BrisiBnenre MeTpuK KauecTBa s 3a7a4 KiacCU(pUKAIUU U PETPECCHH.

MeTtoa oamkanmux coceaeii. Vcmnonp3oBanue Metoaa K-OamKkalmnx cocenen
JUTSL perieHust 3a1auu kiaccudukaruu. [logroroBka TaHHBIX ISl TIPUMEHEHHUS
MeTtona k-NN. OcHOBHBIC ATallbl B PEIICHNUH 3a7a4. 3HAKOMCTBO C
UCIIOJIb30BaHUEM MeTo1a K-OnmmKalmmx coceiei sl peleHns MPaKTHYeCKUX
3a7a4.

AHaJIU3 OTKJIOHEHU. MeTOIbl OLICHKW KaueCTBA PEIICHUS ISl 3a7a4
MalmHHOTO o0y4deHus. Pemenne 3a1aun MUHUMU3AIIHA OTKIOHEHUH. OCHOBHBIC
MpU3HAKH BO3HUKHOBEHHS HEOOOYUCHUS U TIEpe00yUYeHUs B MpoIiecce
MAIIIMHHOTO O0YUYEHHUS.

JepeBo npuHATHSA pemieHUuil. CxeMa 1 OCHOBHBIEC XapaKTEPUCTUKU
npeBoBuaHOTO Tpada. JIncroBoit y3en. Mcnonp3oBanue ApeBOBUAHOTO rpada B
Ka4yeCTBE JIEpPEBA NPUHATHS PEICHUI. MeTo010rnuecKne NpeuMyIecTBa JIepena
NpUHATUSA peuieHui. Mcnonb30BaHue nepeBa NPUHATHS PELIEHUN 1T PEIICHUS
MPAKTUYECKUX 3a7a4.

3anaua kaaccuukanuu. JIuHeiiHass Moaesib. 3a7a4a Kiiaccuukauy B
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MalMHHOM 00yuyeHuu. Onucanue MareMaTudeckoi Mojaenu. JInnetnass pyHkuus
oJlHOM nepeMeHHol. Onpenenenne Ko3GPUIUMEHTOB JIUHEHHON (YHKIUNA METOI0M
[IOCJICIOBATEIIbHBIX YTOUHEHUH.

OOyuenue guHeitHoi Mmoaean. Coznanue odyyarome BbIOopku. Onucanue
npoiiecca 00ydeHus. Imoxa. 3HaKOMCTBO C 00yYeHHUeM JIMHEHHOU MOJIeN Ha
MIPOCTOM IPHUMEPE UCKYCCTBEHHOI'0 HEMpPOHA C OJTHUM BXOJIOM, Korja y=Ax (mpu
b=0).

JIuneiinas perpeccusi. 3HAKOMCTBO C OCHOBAMU JIMHEHHON PErPECCUM.
[IpsimonuHeiinas annpokcuManus. BoamoxxHoctu onieHuBatens LinearRegression
oubnuorexu Scikit-Learn. PaccMoTpenne npuMepoB UCTIOIb30BaHUS JIMHEUHON
perpeccumu.

Ilepuentpon. Heliponnsblie ceTu. [losBnenne nepuentpona. OnucaHue U cxema
AJIEMEHTApHOTO nepuenTpoHa. M3zmenenune BecoBbix k03 unnenToB. Meronuka
00y4YeHUs MOJICIIH.

MHorocJ/i0iiHbIe ceTH. APXUTEKTypa MHOTOCIOMHOMN ceTH. OCHOBHBIE MPUHIIUIIBI
pabotel. ®yHkuus aktuBauuu. KoianuecTBo BX010B U BbIX0J0B. OnpeneneHue
KOJIMYECTBA CKPBITHIX cI0EB. OOyueHre MHOTOCIONHON ceTn. MeTos1 00paTHOTO
pacrpoCTpaHeHUs OIITHOKH.

BaiiecoBckasi craTucTuka. BeposiTHOCTHBIE anroputMbl. OnpeaeneHue
BEPOSATHOCTH MPUHAIICKHOCTH K Kiaccy. HezaBucumeble npusnaku. O6padoTka
3aBUCUMBIX MPHU3HAKOB. Vcronp30BaHNe HAUBHOTO 0aileCOBCKOI0
KJ1accu(UKaTopa B pelIeHUH 334 ¢ UCIOJb30BaHUEM BEPOSITHOCTHBIX
AJITOPUTMOB.

NuamBuayaabHbii NpoeKT. BoIOOp 01HOTO U3 aIropuTMOB MAIIUHHOTO
oOyueHus AJis pelieHus 3ajaad npoekra. Mcnons3oBanue 6ubanorex Python nis
oOyueHust mojienu. OLeHKa KauyecTBa MoIy4YeHHON Mojenu. Busyanuszanus
pe3yibpTata. AHaIU3 U 0pOPMIICHHE pe3ysIbTaTa PadOTHI.
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TEMATHUYECKOE IIVIAHUPOBAHHUE KYPCA
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«(ITPAKTUYECKASA UHOOPMATUKA»

10 xkixacc

1 gac B Hexemro, Bcero — 34 yaca

TewMsl,
pacKpbIBAKOIINE
JIAHHBIN pa3ael

IIPOrpPaMMBl,

1 KOJIUYECTBO
4acoB,
OTBOJMMOEC Ha UX
U3y4EHUE

VYyeOHoe conepkaHue

OCHOBHBIE BHUIBI
JEITEIIbHOCTH
yUYaIIUXCs P U3yYSHUN
TEMBI
(Ha ypoBHE y4eOHBIX
JICUCTBU )

Pazgen 1. O6padoTKka MacCHBOB IaHHBIX B JIEKTPOHHBIX TA0JIHLIAX

(9 yacoB)

DOyHKIUU
AIIEKTPOHHBIX
TaOJIUL] JUIS
00paboTku
OOJIBIIINX
MacCCHBOB JaHHBIX
(1 gac)

Ucnonb3oBanue GyHKIMMA
B OT nns 06paboTku
0OJIBIINX MAaCCUBOB
TAHHBIX 0€3
JTIOTIOJTHUTEIBHBIX
ycnosuii: CHET, CYMM,
CP3HAY, MAKC, MHH.
O6paboTka 0JTHOTO
Jyara3oHa 3Ha4eHUH TpH
HAJUYUHU YCIIOBHS C
MOMOIIBIO (PYHKITHH:
CUETECIJIN,
CYMMECIJIN,
CP3HAYECIJIN.
O6paboTKa HECKOJIBKUX
JTIANa30HOB 3HAYEHUH MTPU
HaJIMYUU HECKOJIIBKUX
YCJIOBUU C TOMOIIIBIO

b yHKIHIHA:
CUETECJIMMH,
CYMMECJIMMH,
CP3HAYECJIMMH,
MAKCECIJIH,
MUWHECIJIN.

e PackpeiBaeT cMbICIT
U3y4aeMbIX TTOHSITHA.

e lcnonp3yet mactep
byHKUIMN TpHu paboTe ¢
oT.

e Pa3pabaThiBaeT anroputm
pelIeHus 3a/1a4uu C
UCIIOJIb30BaHUEM
CTATUCTHYECKHUX (DYHKITHI
J1s1 00pabOTKK OOJIBITNX
MaCCHBOB JJaHHBIX.

e Kitaccupunmpyer
byHKIUU 1151 00pabOTKH
MAaCCHBOB T10 HAIMYHUIO
WJIH OTCYTCTBHIO
yCIIOBUS/yCTIOBUH.

e lcnonb3yer
BO3MOXHOCTH 00pabOTKHU
JAHHBIX C TIOMOIIBIO
bynakouit B OT ms
peIIeHs TOBCETHEBHBIX
3aad.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JTaHHBIN pa3nen JeSITEIbHOCTH
MIPOTPAMMBI alIUXCs MPU U3YICHUH
porp ’ VYuebHoe conepxaHue Y pH H3YH
¥ KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3yueHUe
Buzyanuzamus | O6paboTka 60abIINX e PackpriBaet cMmbIc

naHHbIX (1 gac)

00bEMOB aHHBIX B DT
nepes BU3yalu3aluei.
Oco0eHHOCTH pa3HbIX
BUJIOB IUarpaMM U UX
WCIIOJIb30BAHMUSL.
[TocTpoenue nuarpamMm B
LibreOffice Calc c
MOMOIIIBIO MacTepA.
CronbuaTasi, JEHTOYHAS,
KpyroBas iuarpaMmbl,
rpaduxk.
JnarpaMmel B stueKax —
CIIAPKJIANHBL.
JIpyrue TUIbl Auarpamm:
e CTOnOIBI U TUHUH
e bupxeas

U3y9aeMbIX TOHSTU.

e Ormpenenser uenb
BU3YaJIU3allUM JAHHBIX.

e BriOupaer u ucnonb3yet
bynakuuun OT s
00pabOTKH TAHHBIX MEepe
BU3YAIU3AUCH.

e [lonumaer paznnune
TUTIOB TUarpaMM U
I'PaMOTHO BBIOMpAET
MOJIXOJISAIIYIO B
3aBUCHMOCTH OT LIEJIU
BU3YAJIN3ALIHH.

o CTpouT IuarpamMmel B
LibreOffice Calc ¢

IIOMOIIIBIO MAaCTCpa B

AvarpaMma COOTBETCTBUH C
* Obmacts BBHIOpPAHHBIM THIIOM Ha
e IlysbipbroBas OCHOBE 00pabOTaHHBIX
JTrarpaMMmaMu JAHHBIX.
e (Ceruaras .
JAArpaMMA. e IIpoBoauT nepBuYHBIN
aHAJIN3 TaHHBIX HA OCHOBE
BU3YAIN3AI M.
Bo3MoxHbIe MonenupoBanue e  PackpsIBaeT cMbICH
HaIpaBJICHUS AKCIIEPUMEHTA TIpU padoTe M3y4aeMbIX TTOHSATHI.
WCCJIEIOBAHUN. | HAJl HHAWBUYaJIbHBIM e IlosacHser
OTKpBITHIE npoekToM. Mcnosib3oBanue HaIpaBJICHUS
nanubeie. @opmar | QyHKIINN: HUCCJIEIOBAHU.
CSV (1 ygac) CIIVUMEXAY() u e Hcmonwsyer maru
CIIVUMEXOY.AB() nns MacTepa reHepauu

MOJYYEHHST MOJIETN
JTAHHBIX 1EJIBIX CIYYalHbIX

CJ'Iy‘-IElfIHbIX qUCCJI AJIA
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBINA pa3aen NesATeIbHOCTH
MPOTPaMMBbl, VueBHoe cofepiKaie yYamuxcs Ipu U3y4eHUu
1 KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
YyCell B ONPENCIIEHHOM IIOJIy4YECHUS
Jana3oHe. HEO00X0IMMOTO
Ucnonb3oBanue ¢yHKINN: pacpeneseHus.
CJIUUC() u CJIUUC.AB() e [lonumaert paznuuue
JUTSI TIOJTYYEHUS CITy4YailHbIX WHCTPYMEHTOB
yucel B quamnaszone ot 0 10 reHepaluu Ciay4yalHbIX
1. YHCell U IOKa3hIBaeT
OTKpBITHIC TaHHBIE B CETH MPaBUWIBLHOCTH BHIOOpA
Nutepner. @opmar CSV. JUJISL MOJICJIUPOBAHUS
AKCIIEPUMEHTA MPU
IPOBEJICHUU
UCCJIeIOBAHMUS.
e  OcyuiecTBiseT NOUCK
OTKPBITHIX TAHHBIX B CETH
NuTepHar.
O6paboTka Hcnonb3oBanue GyHKIMMA e  PackpriBaeT cMbICa

MaCCHBOB JJaHHBIX
B DJIEKTPOHHBIX
tabmumax (1 gac)

OT s 06paboTku
OOJIBIINX MAaCCUBOB
JTaHHBIX.

Maccusbl naHubiXx B OT.
OnHOMEpHBIE U
JIBYMEPHBIE MAaCCHUBBI.
Tunel TaHHBIX, PE3yIbTAT
paboTel. DyHKIMA
HAUMEHBIINN
(HAUBOJIBIIINI).
ITosneMeHTHOE CI0XKEHUE,
BBIYHMTAHUE, YMHOKECHHUE U
JIeJICHUE DJIEMEHTOB JBYX
MAacCCHBOB.

Pemenune npukitagabix
3a/1a9 BBIOOPOYHOTO
CYMMHPOBAHHUS C
HCIIOJIL30BAHUEM

M3y4aeMbIX TOHATHU.

[Torumaet paznuuue B
puUMeHEeHUH HOPMYIT K
JMATIa30Hy SUEeK U
puUMEHEeHUH HOPMYIT K
MAaCCHUBY JIaHHBIX.

[Ipumensier
BBIYHUCITUTEIHHBIC
GyHKIIMK K MaccHBaM
JAHHBIX JIJIS IOBBIICHUS
3 PEKTUBHOCTH PEIICHUS
MPUKIIATHBIX 33124
aHaM3a JaHHbBIX.

Pewraer 3agaumn
MO2JIEMEHTHOTO
CJIOKECHUS, BEIYUTAHUSA,
YMHOKEHUS U JICTICHUS
JIByX MaCcCHBOB.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBINA pa3aen NesATeIbHOCTH
MIPOTPAMMBI, VueGHoe cofepKanue yUaIIuXxcs P U3y4YeHUN
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3yueHUe
MaCCHBOB. npuMeHeHreM (yHKITUI
00pabOTKU MacCCUBOB.
O6paboTtka [IpencraBnenue 1aHHBIX B e  PackpriBaeT cMbICT
naHHBIX B painax | popmare CSV. M3Y4aeMbIX OHATHUH.
dopmarta CSV Coxpanenue nanubix T e [Ipeobpaszyer
(1 gac) LibreOffice Calc B TEKCTOBBIN (haiii B
dopmare CSV. dbopmar,
Hcnons3oBanue oOpabarbiBaembiit OT, u
Pa3ITUYHBIX pa3jienuTenci. Ha000POT.

O6bEM namsiTu Gaios
dbopmata CSV.
JlocTonHCTBA M
HEJ0CTaTKH (Paityios,
NPEeJICTaBICHHBIX B
dbopmate CSV.
[IpakTrueckas pabota 1o
peoOpa3oBaHUIO TaHHBIX
B hopmat CSV.
CpaBHUTENIBHBIN aHATHU3
3aHMMaeMoro oobEma
NaMsTH TIPU XPaHEHUU B
TaOJIMYHOM M TEKCTOBOM
dbopmarax.

e Ilonumaer obOnacth
PUMCHCHUS U
JIOCTOMHCTBA (popmarta
CSV nnda coxpanenus u
nepeayu JaHHBIX.

e IIpaBuiibHO
pacraxkoBbIBaeT (paityipl
dbopmara CSV s
MOCJICYIOIIETO aHaIu3a
naHHbIX B OT.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBINA pa3aen NesATeIbHOCTH
POrPaMMBI aluxcs Mpy U3y4eHUH
porp ’ VY4eOHoe conepxaHue yHat pH YR
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
Koppensunonnsiit | CyTh U Ha3HaUYE€HUE e  PackpsIBaeT cMbICI

ananu3 (1 gac)

KOPPEJAIIMOHHOTO
aHaIm3a.

Koadpurment
Koppensnuu. Mi3menenue
YHCIIOBOTO 3HAUCHUS

kod¢ duirenTa
KOPPEAIUU TIPH
pPAa3JIMYHON CTEEHU
3aBHCHUMOCTH
UCCIIeTyeMbIX JaHHBIX.
KauecTBeHHas o1lcHKA
3HaYeHUH KoddpuimenTa
KOPPEJSAIUY TI0 1IKaje
Yennoka. AHanu3 JaHHBIX
C UCTIOJIb30BaHUEM
dbyakuuun KOPPEJI B OT
LibreOffice Calc.
[TocTpoenue rpaduka

paccestnus. JIuHus TpeHaa.

Pa36poc maHHBIX
OTHOCHUTEJIBHO JINHUU
TpEH[a.

Memnto /lannsie.
Craructuka. Koppensuus
JUIS1 TIOCTPOCHHUS
KOPPEISALMOHHON
MaTpUIbIL.

Pemenune npukitagaeix
3a/1a4 aHaJIu3a JaHHBIX Ha
ONpeAEICHUE NPSIMOU WIIH
00paTHOI 3aBUCHUMOCTEH
10 3HAYEHUIO

ko3 puimenta
KOPPEJISLIH.

M3y4aeMbIX TTOHSITHUH.

e [lonumaet pazuuiy
MEXy TPUUYUHHO-
CJICJICTBEHHOM CBSI3bIO U
KOpPpEJISIUUEN TAHHBIX.

e Ilonmmaer
HEOOXOIUMOCTh
HCITOJIb30BaHUS
KOPPEJISIITUOHHOTO
aHaan3a OOJBIINX
JTAaHHBIX B KAYECTBE
MHCTPYMEHTA
HCCJICIOBAHHUS.

e Bnaneer HaBRIKaMH
WCIIOJIB30BaHMS (DYHKITUN
9T LibreOffice Calc ms
BBIYHCIICHHSA
Koa(dduirenTa
KOpPEJSALMH, TOCTPOSHUS
rpaduka pacceMBaHMUs.

e Crpour
KOPPESALMOHHYIO
MAaTpHUILy C TTOMOIIbIO
MeHIO JlaHHBIE.
CraTucTHKa.
Koppensauus.

° [TIpoBoauT ananu3
KOPPETALMOHHON
MAaTPHUIIbI, UCTIOJIB3YS
YCJIIOBHOE
dbopmatupoBaHue.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3zen JESITENbHOCTH
MPOTPAMMBI, Vue6Hoe coftepKaHie y4aluxcs Npu U3y4eHUU
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3YUYCHUE
BoccranoBiienue | 3agaya BOCCTAaHOBJIEHHS e  PackpsIBaeT CMbICH
3aBUCUMOCTEUN AHATUTAYECKOU M3y4aeMbIX TOHATHU.
(1 gac) 3aBUCHUMOCTH T10 e  OOBAcCHSET CYyTh

OT/ICJIbHBIM 3HAYEHUSIM.
HNHTEpnoIsunoHHbIH
MIOJIMHOM,
WUHTEPIOJAIMOHHbIC
KO3 DUIIMEHTHI.
DKCTpanoJsIus.
CrinaxuBanue. MetoJ
HaMMEHBIINX KBaJAPaTOB.
[TocTpoeHue nonmHoOMa
Jlarpanxa. [loctpoenne
JIMHUM TPEHAA.

npouecca
BOCCTAaHOBJICHUS
3aBUCUMOCTEH.

° Bnaneer HaBbIKaMu
UCIIOTB30BaHMS (DYHKITUN
AIIEKTPOHHBIX TAOIHIT JJIsI
MOCTPOECHUS
MMOJTMHOMHATBHBIX
TPEHJI0B, BBIBOJIA
Koa(uirenTa
JeTEpMUHALINY U

Koadpurment ypaBHEHHS TIOJMHOMA.
JeTEepMUHALIHY.
ba3bl nanneix B | Co3nanue BJ[ B OT: e  PackphsIiBaeT CMBICH
AIEKTPOHHBIX CTPYKTYpa TaOJIMIIbI, U3y4aeMbIX TTOHSITHM.

Tabnuiax (2 gaca)

3aIiCH, TIOJIsI, TUII MOJIs,
uMs BJI. Crioco0sr
3aI0JTHEHUS U
pElaKTUPOBAHUS TAHHBIX.
Hcnonp3oBanue Ghopmbl
11 3anoaHeHus b/I.
CopTupoBKa 3anucen.
dopMHUpOBAHUE 3AMIPOCOB
Ha BBIOOPKY JTaHHBIX.
Dunptp.

[Touck m 3aMeHa TaHHBIX.
Oyukuust BITP — mowuck
AJIEMEHTOB B TaOJIUIIE WU
JMarna3oHe MO CTPOKaM.
CBoaHbIe TaOJUIIBI.

e PazpabGatwiBaer
CTPYKTYpY TaOJIHII 1JIs
MOCTPOCHHUSI 6a3bI
JTAHHBIX B DJIEKTPOHHBIX
Ta0IUIaX.

° Bnaneet HaBbIKaMU
UCTIOJIb30BaHMs () YHKITUN
AIIEKTPOHHBIX TAOJIHUII IO
paboTte ¢ mpocreitiei
penAIuoOHHON 0a30it
JTAHHBIX.

e  OcymiecTBisieT
COPTHUPOBKY 3aInceit 6e3
MOTEepH JaHHBIX.

e IIpaBunbHO
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN paznen JIESITEILHOCTH
MPOTPaMMBbl, VueBHoe cofepiKaie yYamuxcs Ipu U3y4eHUu
M KOJIMYSCTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHUe
[IpeumytecTBa CBOAHBIX dbopmupyer 3anpochl Ha
TabauI mpu padote ¢ BBIOOPKY JIaHHBIX B
00abIIMMHU 00BEMaMU COOTBETCTBHUH C
JAHHBIX. AJITCOPUTM MOCTaBJICHHOM 3aJ1aucH.
CO3JIaHUs CBOJHOM e  OcyecTBiIseT MOUCK
tabmuiel. Penrenne 3amau U arperupoBaHUE JIAHHBIX
Ha CO3JaHH€E CBOJIHBIX C TIOMOIIBIO (DYHKITUU
tabui aias b/I. BIIP.
e Ilonmmaer
MIPAKTUYECKYIO
3HAYMMOCTH CBOJHBIX
Ta0IUII, CO3aHHBIX
cpeactBamu JT.
Paznen 2. UHTe/UIEKTYaILHBIH aHAJIN3 TaHHBIX (8 YacoB)

BBenenune. 3amaun

aHanM3a JaHHBIX
(1 gac)

Hayxka o naHHBIX.
Hanpasnenust Data
Science.
BoctpeboBaHHOCTH
crieraauctoB Data
Science. Ileas 1 OCHOBHBIE
JTaIlbl aHAJIM3a JaHHBIX.
Ananus,
MIPOTHO3UPOBAHUE,
BBIPaOOTKa PEKOMEH AN
Ha NMpUMepax perracMbIxX
3ajgad. Mcnonbs3oBaHue
OMOINOTEK SI3bIKA
MIPOTPaMMHUPOBAHUS
Python B xauecTBe
WHCTPYMEHTOB aHAJIN3a
JTQHHEBIX.
NmnoptupoBanue
OMONMOTEKH U OTACITBHOU

e  PackpsiBaeT cMbICI
M3y4aeMbIX TOHATHU.

e [loHMMaeT npUYMHBI
BocTpeboBanHOCTH Data
Science.

e IIpaBWIbHO HA3BIBACT
VMCTOYHUKH F'€HEpaLUH
00X 00BEMOB
JAHHBIX B COBPEMEHHOM
MUpE.

° Bnaneetr monnmMaHuem
LEJIU U 33/1a4, pPEeIIaeMbIX
C IOMOIIIbIO aHATU3a
JAHHBIX.

e I'pamortHO
UMIIOPTUPYET
OMOJIUOTEKY U
OTJIENIbHYIO (PYHKIIMIO U3
OMOJIMOTEKH SI3bIKA
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBINA pa3aen NesATeIbHOCTH
MIPOrpaMMBbl aluxcs Mpy U3y4eHUH
porp ’ VY4eOHoe conepxaHue i pH YR
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
GyHKUIMU U3 OMOIHOTEKH IPOrpaMMHPOBAHUS
A3bIKa IPOrPaMMHUPOBAHUS Python.
Python.
[ToaroroBka MammHounTaeMble e  PackpsIBaeT cMbICI
nanHbIX (1 yac) | dopmaTsl JaHHBIX. U3y4aeMbIX TOHSITHM.
YenoBekoynuTaeMble e Ilonumaer

¢dopmaTsl faHHBIX. CHIpEIC
nannbie. Data set (Habop
naHHbIX). McTouHUKH
naHHbIX. HeoOxomumocTh
NEPBUYHON 00pabOTKH U
CTPYKTYPH3aLIUU CHIPBIX
naHHbeIX. Haubonee yacto
BCTpEUaOIINECs OIMOKU B
CBIPBIX JJAHHBIX U
HEKOTOpBIE CIIOCOOBI UX
ycTpaHeHust. MeTobl
00pabOTKH CTPOKOBBIX
JAHHBIX B SI3BIKE
IPOrPaMMHUPOBAHMUS

Python.

HEOOXOIUMOCTh
IpeIBapUTEIBLHOM
00pabOTKH JaHHBIX

° Bnaneer moHnManuem
Habopa BO3MOXKHBIX
OLIMOOK ¥ MPUYUH UX
BO3HHUKHOBEHHUSI.

e I[IpumeHsiET METOIBI
00pabOTKH CTPOK SA3bIKA
IPOrpaMMHUPOBAHMUS
Python, ncrons3yer
HABBIK OTJIAJIKH
POrpaMM.

Cpena Jupyter
Notebook (1 gac)

[Tpoext Jupyter. OcHOBHOE
Ha3HaYeHUE MPOEKTa
Jupyter. Jupyter Notebook
u Jupyter Lab. YcranoBka
Jupyter ¢ momomnipro
MEHE)Kepa MaKeToB Pip.
Co3naHnue u coxpaHeHHe
0y10kHOTa B hopmare
.ipynb. OCHOBHBIE
KOMITOHEHTHI OKHA.
KonoBeie u TeKCTOBBIE
STYEUKHU. PesxxnuMbl

e  PackpsIBaeT cMbICH
M3y4aeMbIX TOHATHUA.
e Hcnonw3yer cpeny
Jupyter Notebook st

CO3JIaHUs,
pE€IaKTUPOBAHUS U
OTJIaJIKU MPOrpaMM Ha
S3BIKE
MPOrpaMMHUPOBAHHUS
Python.

e IlonumMmaer, kax
CO3/1aTh U COXPAHUTh
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TeMsl,
pacCKpBIBAIOIINE
JTIaHHBIN pa3ael

MIPOrPaMMBl,

1 KOJIMYECTBO
4acoB,
OTBOJIMMOE Ha UX
U3y4EHUE

VY4eOHoe conepxaHue

OCHOBHBIE BHUIBI
JeATEeIbHOCTU
yYamuxcs Ipu U3y4eHUu
TEMBbI
(Ha ypoBHE y4EOHBIX
JeWCTBU)

peIaKTUPOBAHUS U
BBITIOJTHEHUS. TekcToBas
pa3metka Markdown.

OJIOKHOT B cpene Jupiter
Notebook.

° Bnaneer

BO3MOXHOCTAMU
TEKCTOBOU Pa3METKHU
Markdown.

Hcnones3yer
TEKCTOBBIC U KOJIOBBIE
SAYEUKU JJI1 CO3/IaHUs,
pEIaKTUPOBAHUS U
BBITIOJIHEHUS.

[Taket Pandas
(1 gac)

bubanoreka mis aHanusa
nanubix Pandas.
VcranoBka OMOIMOTEKH
Pandas u3 610kHOTA.

CrtpykTypa JaHHBIX Series.

Apudmerndeckue
oreparyu, J0CTYII K
OTJEJIBHBIM 3JIEMEHTAM U
cpe3sl B Series. Series Kak
cioBaps B Python.
Crioco6bl co3ganus
o0BekToB Series. SIBHbIE U
HESIBHBIE UHCKCHI.
CrpykTypa JaHHBIX
DataFrame. Urenue u
3anuch Qaitnos popmata
.CSV. KomaHnb1
IPOCMOTpA MEPBIX UITU
MOCIIETHUX CTPOK
CUMTAHHOTO (haiina.

PackpriBaeT cMbICTT
H3y4aeMbIX TTOHATHUH.

[IpaBusibHO
ornpeenseT 00bEKThI
Series u DataFrame.

Bnaneetr xomannamMu
CO3/1aHUsA 0OBEKTOB
Series u DataFrame.

[TornMmaet pasHuiy
MEXy SIBHOM U HEABHOM
WHJIEKCAIASIMH.

CamocTogTeNILHO
MIPUMEHSIET KOMaH/bI JJIsI
CO3/1aHHsI OOBEKTOB
Series u DataFrame.

[IpaBunbHO
HCIIOJIb3YET KOMaHIbI JJIsI
CO3/1aHHsI 0OBEKTOB
Series u DataFrame nipu
pellIeHUH 3a7a4 aHalIn3a
JAHHBIX.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBINA pa3aen NesATeIbHOCTH
MIPOrpaMMBbl aluxcs Mpy U3y4eHUH
porp ’ VY4eOHoe conepxaHue i pH YR
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
Cratuctuueckne | Mcnonp3oBaHue METOJOB K | e  PacKpbIBaeT CMBICI
XapakTepucTuk | anementaM DataFrame. U3y4YaeMbIX TOHSITHM.

naHHbIX (1 gac)

Bri6opka 1o ycnoButo B
cT0JIOIaX OOBEKTOB
DataFrame.
Arperupoanue B Pandas.
CyMMmupoBaHue 3HAYCHUH,
OTIpeICIICHHE
MHUHUMAJILHOTO U
MaKCHMaJILHOT'O 3HAYCHUH,
MOJCYET KOJINYECTBA
3Ha4YeHUI 00BEKTOB Series
u DataFrame. Ctatuctuka
C TIOMOIIBIO (DYHKITUU

describe().

e [IpaBuibHO

MIPUMEHSIET METOBI K
yreMmednTaMm DataFrame.

° CaMOCTOSATEIHLHO

dbopMupyeT KOMaH bl 1JIs
arperupoBaHusl JaHHBIX.

[IpoBOAUT EPBUYHBIN
aHaJaM3 JJaHHBIX Ha
OCHOBE METOJIOB
OITMCaTeIbHOM
CTaTUCTHUKHU.

Busyanuzauus u
npeoOpazoBaHue
JNaHHBIX (2 yaca)

Busyanuzanus JaHHBIX C
nomotibio Matplotlib.
Bunpl rpadukoB u
GYyHKIMM 1T BX
MIOCTPOCHHMSI C TIOMOIIBIO
Matplotlib. Hactpoiika
rpadukoB. CoxpaHeHue
KapTUHKU.
[lepedopmatupoBanue
JTAHHBIX: OYHCTKA,
npeoOpa3zoBaHue, CIUSHUE.
KareropuanbsHbie u
4HCIIOBbIe naHHbIe. [lonck
MPOIYIICHHBIX 3HAYCHUH.
Mertonbt 00paboTKH
MPOMYIICHHBIX 3HAYCHUH.
OubTpanys JaHHBIX.
MacurabupoBanue
naHHbIX. BeiOopka

PackpeiBaeT cMbICi
M3y4aeMbIX TOHATHU.

[IpaBUIIBHO BEIOKpAET
BUJI TpaduKa 1JIsl
pEILIEHHUS TTOCTaBICHHOU
3a/1auu.

CamocToATENbHO
HACTPaWBaCT
OTOOpaKeHHUE Ha
rpaduke, UCTONIb3YS
BO3MOKHOCTHU
oubnuorexu Matplotlib.

[IpaBunbHO COXpaHsAET
MOJIyYEHHOE
n300paxeHue.

OcymiecTBIseT aHAIHN3
JTAHHBIX HA OCHOBE
MOJY4YEHHOU
BU3YyaTU3aIlHH.
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TeMsl,
pacCKpBIBAIOIINE
JTIaHHBIN pa3ael

MIPOrPaMMBl,

1 KOJIMYECTBO
4acoB,
OTBOJIMMOE Ha UX
U3y4EHUE

VY4eOHoe conepxaHue

OCHOBHBIE BHUIBI
JeATEeIbHOCTU
yYamuxcs Ipu U3y4eHUu
TEMBbI
(Ha ypoBHE y4EOHBIX
JeWCTBU)

CTPOK/CTONIOIIOB MO
3aJIaHHBIM KPUTCPHUSIM.

[IpaBunbHO
onpeenser
KaTeropuajibHbIC U
YHCJIOBBIC JIAHHBIC.

[IpaBUSIBHO HAXOAUT
KOJIUYECTBO
MPOMYIIEHHBIX SYEEK.

CamoCTOsITeNIbHO
BBIOMPACT METO U
UCIIONIB3YET ero JJis
00paboTKu
MPOMYIIEHHBIX 3HAYCHUH.

Hcnones3yer
BO3MOKHOCTHU
MacITabupoBaHUs
JTAHHBIX.

[IpaBusibHO
OCYIIECTBIISIET BEIOOPKY
CTPOK/CTOJIOIIOB T10
3a/IaHHBIM KPUTEPHSIM.

NuauBuayanbHbIN
npoekT (1 yac)

[IpoBenenue pa3Be10uYHOTO
aHaJu3a ¥ BU3yalln3alluu
0O0JBIIOr0 MaccuBa
JIAHHBIX C TIOMOIILIO
ounbnuorexku Pandas
BO3MOkHOCTel Matplotlib
JUISL BU3yaJTH3aIlAH
pe3yibTarta.

CamMoCTOsITeNIbHO
POBOJIUT
IIPEABAPUTEIbHBIN
aHaJIU3 TaHHBIX C
MOMOIIBI0 OUOTHOTEKH
Pandas.

Hcnonezyer
BOo3MOxkHOCTH Matplotlib
JUISl BU3yalIU3allUU
pe3yJbTara.

[IpaBunbHO
oopmIIseT pe3yabTaThI
MPOBEJIEHHOTO aHAIW3a U
bopMyITUPYET BBIBOBI.
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TeMsl,
pacCKpBIBAIOIINE
JTIaHHBIN pa3ael

MIPOrPaMMBl,

1 KOJIMYECTBO
4acoB,
OTBOJIMMOE Ha UX
U3y4EHUE

VY4eOHoe conepxaHue

OCHOBHBIE BHUIBI
JeATEeIbHOCTU
yYamuxcs Ipu U3y4eHUu
TEMBbI
(Ha ypoBHE y4EOHBIX
JeWCTBU)

Paspnen 3. Auropurmbl 00padoTKu cMMBOJIbHOM MHGopManuu (12 yacoB)

ANTOPUTMBI
00paboTKu
TEKCTOBBIX

naHHbIX (1 gac)

3ameHa MOBTOPSIOIIMNXCS

cuMBOJIOB. Metoj replace.

ITouck MakcuMaJIbHOM U
MHHUMAaJIbHOM MOJICTPOKHU
cumMmBoJI0B. Ilonck
MaKCHUMaJILHOT'O
KOJIMYECTBA UAYIIUX
OS] CUMBOJIOB.

e  PackphsIBaeT CMBICH
M3y4aeMbIX TOHSATUI.

e Buaneer pazouenuem
CTPOKH TI0 MpoOenam uiu
JIPYTUM CHUMBOJIaM.

e [IpaBuibHO
ONpEeNIENsAET
MaKCHUMAaJbHOE U
MHUHUMAJIBHOE YHUCIIO0
WYX TOAPSI
CHUMBOJIOB B CTPOKE,
COOTBETCTBYIOLINX
HEKOTOPOMY YCIIOBHIO.

e  OcyuecTBiseT NOUCK
KOJINYECTBA UIYIIHUX
MOAPSJL CHMBOJIOB, CPEIIH
KOTOPBIX HET YKA3aHHBIX
CHUMBOJIOB WJIM LIETIOYKHU
CHUMBOJIOB.

e IIpaBuibHO
OCYILIECTBIIIET TOUCK
MTOBTOPSIOLIUXCSA
LIENI0YEK U3 ABYX, TPEX
CHUMBOJIOB.

e Ilonumaer oTiinuue B
ITIOMCKE MAKCUMAJIBHOTO U
MHHUMAJIBHOT O
KOJINYECTBA CUMBOJIOB,
Cpeau KOTOPBIX
YKa3aHHbIN CUMBOJI
BCTPEYAETCA N-€
KOJINYECTBO Pas.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3zen JICATEIILHOCTH
wrommects | Y1e0H0e conepranme | > U
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3YUYCHUE

AHanu3 JlnmvHa camou NIMHHOU e  PackpsiBaeT cMbICH
TEKCTOBBIX MO/IIIETIOYKH CUMBOJIOB. M3y4aeMbIX TOHSATHI.
JTaHHBIX. JInHAMU4YEeCKUN NOAXO . e IIpaBuiibHO
JIlmHaMu4eckuit KonoBas tabiauma ASCIIL OCYILIECTBIISIET CPAaBHEHUE

noaxon (1 gac)

char u ord. MakcumanbHOE
1 MUHUMAaJIbHOE
KOJIMYECTBO UYIIHX
MO/IPSIT CUMBOJIOB, 32
UCKIIFOUCHUEM YKa3aHHOU
MOJICTPOKH.

TOAPSIT UAYITUX
CHUMBOJIOB B CTPOKE
JTAHHBIX.

° Bnaneetr meTonom
nepebopa JIEMEHTOB JIJIs
CpPaBHEHHUSI COCETHUX.

e  OcyuiecTBisieT MOUCK
MOJICTPOKH, CUMBOJIBI
KOTOPOH pacroioKeHbl B
an(paBUTHOM WJIN
oOpaTHOM aj(haBUTHOM
MOPSJIKE.

e IIpaBuiibHO
OCYIIECTBIISIET TIOUCK
LETIOYEK U3 ABYX, TPEX
CHMBOJIOB IIyTEM
nepebopa JIEMEHTOB.

Meton nByx
yKazaTeJeun s
cTpok (1 gac)

AHaJIN3 CTPOK Ha HAJIMYKE
MCKOMOM TTOJICTPOKH.
Mertop nIByX yKa3aTeyeHu.
[Touck moacTpoku,
OrpaHUYCHHOU
YKa3aHHBIMU CUMBOJIAMH.

e  PackpsIBaeT cMbICH
M3y4a€MbIX TOHATHUA.

° Bnaneetr meTonom
JIBYX yKa3areyeu Ui
IIOMCKa YKa3aHHON
MTOJICTPOKH.

e IIpaBuibHO
OCYIIECTBIISAET IMTOUCK
MaKCUMaJIBHOI'O 1
MHHHUMAaJIBHOTO 3HAYEHUI
MOJIMOCJIEOBATEIBHOCTH
C YKa3aHHOU
KOMOUWHAIMEH CUMBOJIOB
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3zen JESITENbHOCTH
MIPOrpaMMbl alnuxcs Mpu U3y4eHUun
porp ’ VYuebHoe conepxaHue Y pH H3YH
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3YUYCHUE
METOOM JIBYX
yKasarteJeu.
AHanus MHOX€eCTBO Kak CTpyKTypa | e  PacKpbIBaeT CMBICI
TEKCTOBBIX naHHbIXx. CopTUpoOBKa M3Yy4aeMbIX TTOHSITHUH.
daiinos. MHOXkecTBa. Dopmyiia e Bianeer popmynoit
YacTtoTHbIN BKJIFOYEHUI U UCKITFOUEHUN BKJIFOUCHHUM U

cioBapsb (1 gac)

JJIs1 IBYX MHOKECTB.
Meton count. HacToTHBIN
CJIOBapb.

UCKITIOYEHUH 11l pabOThI
C ABYMSI MHOXECTBAMMU.
[IpaBUIBHO CTPOUT
YaCTOTHBIN CIIOBAph IS
10001 CTPOKH CUMBOJIOB.

['enepanus ciioB
3a1aHHOTO
andasuTa (1 gac)

I'enepanus Bcex
BO3MOXHBIX CJIOB
3aIaHHOTO Habopa OYKB.
[TepeGopHBIi aNrOPUTM.
Bno)xeHHbIE TUKIIBL.
Monynsb intertools
dbyakmuu product

PackpeiBaeT cMbICi
U3y4aeMbIX TOHSITHM.

Bnageet metogom
reHepalnu BcexX
BO3MOJKHBIX OYKB B
3aJaHHOM Habope.

[IpaBusibHO
UCIIONB3YET MepeOOpHBIN
ITOPUTM JIJIS
OTIpEICIICHUS KOJTNYECTBA
CJIOB, KOTOPBIE MOYKHO
MOCTPOUTH U3 YKA3aHHOTO
KOJIMYECTBAa CUMBOJIOB
IIPY HAJIMYUU YCIIOBUHU.

[IpaBunbHO
UCTIOJIb3YyeT (PYHKITHIO
product Moy intertools
JUTSI TCHEpaIuu
CHUMBOJIOB.

I'enepanus Bcex
CJIOB,

[lepectanoBku OyKB B
3aJJaHHOM cJi0oBe. MoayIib

PackpeiBaeT cMbICIT
M3y4aeMbIX TOHATHU.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
TAHHBIA pa3ae NEeATEeILHOCTH
MIPOTPAMMBI alIUXCs MPU U3YICHUH
porp ’ VY4eOHoe conepxaHue i pH YR
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3YUYCHHE
yIIOBJETBOPSIIONIM | intertools, GyHKius e [lonumaer ornuuue

X ycnoBuio (1 gac)

permutations. Hanuuue u
OTCYTCTBHE CUMBOJIa B
CIJIOBE.

COYETaHUN YKa3aHHBIX
CHUMBOJIOB OT BO3MOKHBIX
IIEPECTAHOBOK.

e I[IpaBuibHO

UCTIONB3YeT (PYHKITUIO
permutations MOy
intertools a1t reHepau
CHUMBOJIOB.

O6paboTtka
IEJIOYHCIICHHBIX
TaHHBIX:
npakTukyMm (1 gac)

[lenouncneHHbIe JaHHBIE.
CuutbsiBanue u3 Qaina.
O6paboTka JIIeMEHTOB
maccuBa. Beibopka
AJIEMEHTOB MacCHBa B
COOTBETCTBHH C 3aJaHHBIM
ycnoBueM. OrnipesiesieHue
MaKCHUMAaJIbHOTO U
MUHUMAJIBHOTO Cpen
OTOOpaHHBIX YHCEIL.

PackpriBaeT cMbICT
M3y4aeMbIX TTOHSITHUH.

OcymiecTBisier
oOpalieHue K JaHHBIM
daiina B popmarte .txt.

[IpaBusibHO
UCIIONb3YET ONepaluuu
LEJIOYUCIEHHOTO
JEeJIeHUs 15
OIpPEIENICHUS IEIUMOCTH
Ha yKa3aHHOE YHCIIO.

[ToHnMaeT npuHLIUIT
COCTaBJICHUS CIIOKHBIX
YCIOBHUM.

Hucnosble
aBroMmarsl (1 yac)

AHanu3 4uCcI0BBIX
aJITOPUTMOB.
Hcnonp3oBanue ¢hyHKIMA
JJIS1 IPEJICTaBICHUS YUCe
B PA3JIMYHBIX CUCTEMaXx
cuuciieHus. Pemenue
3a/71a4 Ha 00paboTKy
HaTypaJbHBIX YHCEII
YHUCIOBBIMHM aBTOMAaTaMH
Ha S3BIKE

PackpeiBaeT cMbICI
V3y4aeMbIX OHATHM.

[IpaBunbHO
ucrnonb3yet GpyHkmun bin,
int.

OcymiecTBIseT aHAIHN3
IITOPUTMOB PaOOTHI
YHUCJIOBBIX aBTOMATOB.

Bnaneetr meTogamu
pelieHus 3a1a4 Ha
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3zen JEATEIIBHOCTH
IIPOrpaMMBbl alIuXCs MPU U3YYEHUN
porp ’ VYuebHoe conepxaHue yHat pH H3YH
U KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YEeHUe
IPOrpaMMHPOBAHUS aHaJIN3 YUCIIOBBIX
Python. aJITOPUTMOB.
Perynsipuslie 3uakomcTBO ¢ PB. O6mmue e  PackpsIiBaeT CMbICH

BeIpaxkeHus (3
yaca)

IIPUHLIMIBI UCIIOJIb30BAHUSA
PB. Moayins re A3bika
IIPOTPAMMHUPOBAHUS
Python. OcHoBEI
cunTakcuca. [11aGiaoHsbI.
VYKa3aHue KOJIM4yecTBa
noTopeHuil. [Ipumepsl
VICIIOJIb30BaHMUSL.

Mopaudukanus TeKCTOBBIX
JTAHHBIX C UCITOJIb30BAaHUEM
PB. OuucTtka qaHHbBIX.
Paznenenue maHHBIX Ha
OTJIEJILHBIE CTOJIOIIBI.
ITouck u 3amenHa ¢
nomoiso PB. dyHkuumn
search, fullmatch momymns
re.

Hcnionws3oBanue
PETYISIPHBIX BBIPAXKCHUH
JUTSI TIOMCKa M 3aMEHBI
JAHHBIX C TIOMOIIBIO
cpeacTB opHMCHOTO MaKeTa
LibreOffice.

M3y4aeMbIX TTOHSATHI.

e [loHMMaeT NpUHIIUIIBI
CO3JIaHMA U
ncrnoab3oBanus PB.

e  OcymiecTBisieT MOUCK
10 YCJIOBUIO C
ncnoyb3oBanueM PB.

e I[IpaBuibHO
ucnonbzyet PB s
OYMCTKHU JaHHBIX.

° OcymiecTBisier
pas3lielicHuE JaHHBIX Ha
OTJEJIbHBIE CTOJIOIEL.

e IIpaBuibHO
ucnosnbzyet PB s
MOMCKa 1 3aMEHBI
JIAHHBIX.

Pemenwne 3amau Ha
mdpoBanwne (1
qac)

Kpunirorpadus.
udpoanue u
nemmmdpoBanne. Ludpor
noactanoBku. [udp
[e3zaps, cxema
mudpoBaHUs.

e  PackpmIBaeT cMbICH
M3y4aeMbIX TOHATHIA.

e IIpaBuibHO
WCIIOJIb3YET
BO3MOHOCTH SI3bIKa
MIPOTPAMMHUPOBAHUSA
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TeMsl,
pacCKpBIBAIOIINE
JTIaHHBIN pa3ael

MIPOrPaMMBl,

1 KOJIMYECTBO
4acoB,
OTBOJIMMOE Ha UX
U3y4EHUE

VY4eOHoe conepxaHue

OCHOBHBIE BHUIBI
JeATEeIbHOCTU
yYamuxcs Ipu U3y4eHUu
TEMBbI
(Ha ypoBHE y4EOHBIX
JeWCTBU)

Python nns mmdpoBanus
uH(pOpMAaIIHIH.

e Braxeer npocTeiMu
MeTOo/IaMH IU(POBaAHUS
u aemrdpoBanus
uH(pOpMAaIIHIH.

Pa3nen 4. UncaeHnble MeToAbI (5 4acoB)

[IpakTuKyM 1O

[TorpemHocTh

° PaCKpBIBaeT CMBICJI

PEIICHUIO BbIYKCIICHUN. VIcTOUHUKH M3y4aeMbIX TTOHSITHUH.
ypaBHEHU B MOTPEIIHOCTEN TIPH e [lonumaeT mpuunHbBI
AIEKTPOHHBIX KOMITbIOTEPHBIX BO3HHUKHOBEHUS
TabynIax BBIUMCIICHUSAX. MeTroaunka MOTPEITHOCTH
(1 gac) pelIeHns YpaBHEHUI C BBIYMCIICHU.
UCIIOJIb30BAHUEM e Brageer
TaOJIMYHOTO MPOIECCOopa. rpaduueckuM MEeTOI0M
Pemenne nuHenHbIX pelLIeHUs] ypaBHEHUN.
ypaBHEHUH. MeToj e IIpaBuibHO
npuomkenuit. [Tondop HCITOJTB3YET
napamerpa. npUOTMKEHHBIN METOT
pelIEHNs] ypPaBHEHUH C
MOMOIIBIO BO3MOKHOCTEH
oT.
Pemenue CrpykTypupoBaHue e  PackpsiBaeT cMbIch
(brHAHCOBBIX uHbOpMAIIIH M3Y4YaeMbIX OHSITHUH.
3a/1a4 B (buHAHCOBOTO XapakTepa o e  OcymecTBiseT MOUCK
AIEKTPOHHBIX LIEHAX U aCCOPTUMEHTE NpHU OTKPBITOM HH(pOpMAITUU

tabymmax (1 gac)

BBIOOpE TOBAPOB U yCIVT.
CpaBHeHUE BapUAHTOB
pPacxoJiOB U JI0XOJI0B.
JIM4HBIN 1 CEMENHBIN
oromxet. Pacuér u ymara
HAJIOTOB.

(HUHAHCOBOTO XapaKTepa
B ceTu MIHTEpHET.

° Bnaneet HaBbIKaMU
CTPYKTYypHU3aluu
(dbuHaHCOBOM
uHpopMaluu.

e IIpaBmwibHO IPOBOAUT
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBINA pa3aen NesATeIbHOCTH
MIPOrpPAMMBI, VueBHoe cofepiKaie yyYal[uxcs Ipyu U3y4yeHUuu
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
CPaBHUTEJIbHBIN aHAJIU3
Pa3IUYHBIX (PUHAHCOBBIX
IPOJIYKTOB, BKIIIOUas
OAHKOBCKHUE YCIIYTH.
Uccnenosanue [TocTpoenue rpadrkon e  PackpsIiBaeT cMbICI
rpadukoB (GYHKIUN B OJIAPHBIX U3y4YaeMbIX OHSITHH.
byHKIMI B KOOpJAMHATAaX. e Ilonumaer
MOJISIPHBIX Odopmnenue rpaduka B O0COOEHHOCTHU MOCTPOCHUS
KOOpJIMHATAX OT. UccnenoBanue rpaduxoB GyHKIUN B
(1 gac) U3MeHeHus rpaduka B NOJISIPHBIX KOOpJIMHATAaX.
3aBUCUMOCTH OT e Brajaeer HaBbIKaMu
KOJIMYECTBA BHIOPAHHBIX UCCJIeI0BATEIbCKOMN
3HaueHuil. MccnenoBanue NEeSTeNbHOCTH TIPU
noBeieHus rpaduka B IPOBEJICHUU
3aBUCUMOCTH OT 3HAYEHUIN HKCIIEPUMEHTOB.
K02 (D PUIIUEHTOB. e [IpaBwiIBbHO BBISBIISET
napameTphbl, BIUSIONINE
Ha pe3yJbTarT.
[IpakTrkyM 1o Jluckpernsanus Kak METO/ e  PackpmIBaeT CMBICH
BBIUHCIICHUIO OIpPEJEIICHUS IJINHBI U3y4aeMbIX TTOHSITHM.

JUTAHBI KPUBOU
(1 gac)

kpuBoi. [llar
JTUCKPETH3ALIUH.
UccnenoBanne BnusHUs
niara IUCKpeTU3aluy Ha
KOHEYHBIN PE3ybTar.

e IIpaBuibHO
HCTIOJIB3YET
JTUCKPETU3ALIHIO JIJIsS
BBIUMCJICHUS JJTMHBI
KPHUBOM.

° Bnaneet HaBbIKaMU
HCCIICI0BATEIILCKOM
JEeSITeIbHOCTH NP
MPOBEJACHUH
AKCIIEPUMEHTOB.

[IpakTrkyM 1o
BBIYUCIICHUIO
omaaeu gpuryp

[Tpubnmxennoe
BBIYHCJICHUE TIJIOIIAIN
¢burypsl. Meron

e  PackpsIBaeT cMbICH
M3y4ae€MbIX OHATHHA.
e [IpaBusibHO
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBINA pa3aen NesATeIbHOCTH
MIPOrpaMMbl alnuxcs Mpu U3y4eHUun
porp ’ VY4eOHoe conepxaHue yHat pH YR
1 KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
(1 gac) JTUACKPETU3ALUN IS HCIIOJIb3YET

BBIUUCIICHUS TJI0ILA1
¢urypsl. MeToibt
OPSIMOYT'OJIbHUKOB U
Tparenuu.

JTUCKPETU3ALINIO JJIS
BBIYMCJICHHS TIJIONIATH
dburyp.

e  OcymecTBisieT
BBIYHCJICHHE TIJIOIIAN
¢uryp B 3T ¢
HCITOJIL30BaHUEM
METOJI0B
MPSIMOYTOJIbHUKOB U
Tpaneuni.

° Bnaneer HaBbIKaMu
HCCJIEIOBATEIILCKOM
NESITETbHOCTH MPU
MPOBEICHUH
AKCIIEPUMEHTOB T10
M3MEHEHUIO TapaMeTPOB
MIPY BBIYUCIICHUU

riomanu Guryp.
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11 kiaace

TemaTnuyeckoe mianuposanue Kypca «Ilpakrnyeckas uH(popMaTHKa»
1 yac B Heae10, Bcero — 34 yaca

TewMsl,
pacKpbIBAKOIINE OCHOBHBIE BUBI
JTAHHBIA pa3ae NEeATETbHOCTH
IIPOTPaMMBl, VuebHoe cofepate yUYaIuXcs IpU U3yYeHUN
¥ KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOC Ha UX JICUCTBU )
U3YUYCHHC
Paznen 1. MoagenupoBanue (9 4acoB)
Cpena Scilab [Taket Scilab. Haznauenue e  PackpsIiBaeT cMbICI
(1 gac) W yCTaHOBKa. BHenrHuit BuA U3y4aeMbIX TIOHSITHH.
OKHA TIPOTrpaMMBbl. 30HBI e IloHWMaeT OCHOBHOE
IPOCMOTpa U Ha3HAauYCHHUE MaKeTa
pEeIaKTHPOBAHHUSL. Scilab.
OcCHOBHBIC KOMaH bl e IIpaBuibHO
TJIaBHOTO MeHIo Scilab. UCIIOJIb3YET OCHOBHBIE
Pa6ora ¢ daitmamu. OcHOBBI KOMaH/IbI.
paboTsl B cpene Scilab. e Bianeer mexanuzmom
paboThl ¢ daitnamu.
° OcymiecTBisier
paboty B cpene Scilab.
Cpena Scilab: [TocTpoenue AByMepHBIX e  PackprsiBaeT cMbICT
IIOCTPOEHHUE rpadukoB. ®yHkius plot. H3y4aeMbIX TTOHATHUH.

rpacdukoB (1 gac)

[TocTpoenue rpadgukos
HECKOJIbKUX (YHKIIHH B
OJIHOM CHUCTEME KOOpIUHAT.
Heckomnpko rpadukoB B
OJTHOM rpa)IecKOM OKHE.
Odopmiienue rpadgukos.
[TonsipHas cucrema
KOOpJIMHAT.

e IIpaBuibHO
UCIIONB3YeT (PYHKITUIO
plot ms mocTpoeHus
rpauKoB.

e I'pamortHO
OCYILECTBIISIET
oopmienue rpadKkoB B
cpene Scilab.

° Bnaneer
MOCTPOCHUEM Tpa(hHUKOB B
MOJISIPHOM CHCTEME
KOOpJIMHAT.

[TocTpoenue
TPEXMEPHBIX

[TocTpoenne TpEXxmMepHBIX
rpadukoB. OdopmieHue

e  PackpmIBaeT CMbICH
M3y4aeMbIX TOHATHU.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JaHHBIA pa3aen NesATeIbHOCTH
POrpPaMMBI aluxcs Mpy U3y4eHUH
porp ’ VY4eOHoe conepxaHue yHat pH YR
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
rpadukoB B TpEXMEPHBIX TpadUKOB. e [loHMMaeT NPUHIIMITHI

cpene Scilab (1
gac)

Oyukiuu genfac3d u
eval3dp. ®yukuuu
meshgrid, surf u mesh.
Oyukiuu plot3d2 u
plot3d3. dIpyrue pyHkiuu.

MOCTPOCHUS TPEXMEPHBIX
rpaduKoB.

e [IpaBuibHO
UCIIOJIb3yeT OCHOBHBIE
byHKUIMU 115
MOCTPOCHUS TPEXMEPHBIX
rpaduKoB.

e  OcymecTisieT
odopmiieHHE
TpEXMEPHBIX IpapUKOB B
COOTBETCTBHH C 33/1aUeH.

Cpena Scilab:
perieHue
ypaBHeHui (1
qac)

BosmosknocTu cpenpr Scilab
TUTSL PEIICHUs] ypaBHEHHIA.
Omnpenenenre NOTMHOMA C
nomoIipio GyHKIuu poly.
Pemenne anrebpandyeckux
YPaBHEHUH C TOMOIIBIO
GbyHKIMH 100tS.
I'paduueckoe permenue
3aJ1aqm.

e  PackpsiBaeT cMbICI
U3y4aeMbIX TOHSITHM.

e Brazxeer ocHOBHBIMU
BO3MOKHOCTSIMH CPE/IbI
Scilab qs pemmerus
YpPaBHCHUH.

e IIpaBuibHO
UCIIONB3YeT (PYHKITUIO
poly.

° [ToHnMaeT mMpUHIMUIIBI
rpaduuecKoro peneHus
3ajad.

MonenupoBanue
B cpene Xcos
makera Scilab

(1 gac)

TexHonorus
MOJICTUPOBAHMS B CPEJIe
Xcos makera Scilab.
bubnmoreka Xcos.
[TanuTper 6;0k0B. Cxema
pa3paboTKHu MoJIeTieH B
cpene Xcos. UccnenoBanue
MoJeNH aetmudpaTopa.

e  PackpsIBaeT cMbICH
V3y4aeMbIX OHSATHM.

° Bnaneet Texnonoruen
MOJEIUPOBAHUS B CPEJIE
Xcos makeTta Scilab.

e IIpaBuibHO
BOCIIPOU3BOJIUT CXEMY
pa3paboTKu Mojiesiel B
cpene Xcos.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JaHHBIA pa3aen NesATeIbHOCTH
IpOrpaMMbl alnuxcs Mpu U3y4eHUun
porp ’ VY4eOHoe conepxaHue i pH YR
1 KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHUe
MopenupoBanue | I'papuyeckoe e  PackpsiBaeT cMbICH
duznueckux MOJIETUPOBAHUE B CPEIe M3y4aeMbIX TTOHSITHUH.

mopenei (1 gac)

Xcos. MoaenupoBanue
AKCIIEpPUMEHTA T10
MOJTYYEHUIO BBIXOIHOTO
CUTHaJa 3aJJaHHOr0 BUA.
Co3pnanue Moaenu no
anroputmy. MccnenoBanue
MOJEINH.

e [IpaBuibHO
pa3pabarbiBaeT
(bu3HUECKYI0 MOJIENb 110
ITOPUTMY .

e  OcymecTisieT
UCCJIeIOBAaHNE
MOJIYYEHHOW MOJIENH.

MonenupoBanue
CUCTEM
ynpasiaeHus (1
qac)

MonenupoBanue cucteM
yIpaBJICHUS B CpPee
rpaduIecKoro
MOJIETUPOBAHUS XCOS.
HccnenoBanue moaenen
CHUCTEM yIIpaBIICHUS.

e  PackpsIiBaeT CMBICI
U3y4aeMbIX TTOHSITHH.
e Bianeer Oubmnorexkon
cpeabl rpaduIecKoro

MozeTupoBaHus XCOS.
e IIpaBuiibHO
noadupaet OJOKU JJIst
peanu3annu 3aJJaHHON
MOJEIIH.
e  OcymecTBisieT
HCCJIEI0BaHNE MOIEIN

yIpaBJI€HUSI.
MopnenupoBanue | Moaens nomynsmuu 6e3 e  PackpsIBaeT cMbICH
MOITYJISA LI OTPaHUYECHUN. M3y4aeMbIX OHATHM.
(1 gac) UccnenoBanue e [lonumaer oTiimumne
CTaHJApPTHOT'O PEIICHUS B CUCTEM C MPSAMOU U
cpene Scilab. Monens 00paTHOM CBSI3BIO.
MO YJISILIAN C e  OcymiecTBisieT
orpaHuyeHussMu. Mopenb UCCIIEIOBAHUE
DepxIoJIbCTa. CTaHJIAPTHBIX PEIICHUI
HUccnenosanue MOJIeJIEN MOMYJISIUI B
CTaHJAPTHOTO PEIICHUS B cpene Scilab.
cpene Scilab.
Coznanue OcHOBHbBIE KOMIIOHEHTBI e  PackpsiBaet cMbIch
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JaHHBIA pa3aen NesATeIbHOCTH
wxommcerso | Ye0H0e conepramme | T U R
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHHE
rpaduueckux BU3YQJIBHOTO TPUITOKECHHUSI U3y4aeMbIX TOHATH.
NPUIIOKEHU B cpens! Scilab. I'papuyeckoe | e  [loHnMaer oCHOBHOE
cpene okHo. KomannHast kHomKa. Ha3HAYCHHE BU3YaIbHBIX

Scilab (1 gac)

[lepexmrouaTensb, Qraxox.
ITocTpoeHue npocThIx
rpaduueckux Mojenei B
cpene Scilab.

TIPHIOKCHHUH CPEeIbI
Scilab.

e Bmaneer
BO3MOXHOCTSIMH CPE/IbI
TSt paboThI C
rpaUeCKIM OKHOM,
CO3JIaHUsI KOMaH/THOU
KHOITKH, ITePEKITI0YaTeIs,
bnaxka.

e IIpaBuibHO cTpOUT
pocThie rpaduuecKue
Mozenu B cpene Scilab.

Pa3nen 2. Pemmenue 3a1a4 onTuMu3anuu (8 yacon)

Pemenue 3agau
OINTHUMH3AIINH C
ITOMOIIBIO
AJIEKTPOHHBIX
tabmuir (1 gac)

Ucnions3osanue DT mia
pelieHus 3aaa4
OTNITUMU3AIUHN IS
JUHEHWHBIX () YHKITUH.
Onpenenenue MakCUMyMa U
MHUHUMYMa C TTIOMOIIBIO
Pemarens.

Pemenne xeicos,
TPEOYIOIIUX ONTHMHU3AIIHNH.

e  PackpsiBaeT cMbICH
M3y4aeMbIX TOHATHU.

e  OcymecTBisieT
dbopmupoBaHue
OTPaHUYUTEIbHBIX
YCJIOBUM MPU IOUCKE
ONTUMAJIbHOTO PELICHUS.

e IIpaBuibHO
WCIIOJIb3YET
BO3MOXHOCTH Pemarens
B OT LibreOffice Calc
JUISl ONTUMU3ALUN
pe3yJibTara.

Pemenue 3anau
ONTUMU3AIUU
(hMHAHCOBBIX
MIPOIIECCOB

YuéTt 1 onTuMHU3auns
JIMYHBIX ¥ CEMEUHBIX
pacxonioB. Mcnonb3oBanue
OT nis anammza

e  PackpmIBaeT cMbICH
M3y4aeMbIX TOHATHH.

e Buaneer pynkuusimu
OT nns peuienus 3agaqd
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3nen JeATEeIbHOCTU
MIPOTrpaMMBl, VueBHoe cofepiKaie yYamuxcs Ipu U3y4eHUu
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHUe
(1 gac) (bHMHAHCOBBIX MTOKa3ajeH ¢ ONTUMH3ALUU
HEJTBI0 UX ONTUMM3AIINH. (UHAHCOBBIX
Pemennie ¢prHaHCOBBIX nokasaresen.
3azay. e  OcymecTBusieT aHAIHU3
(MHaHCOBBIX

oKa3aTejaer ¢ MOMOIIBIO
BO3MOKHOCTEN DT

LibreOffice Calc.

Pemenue 3agau
ONTUMM3AIINU B
cpene Scilab

[Tonck noKaIBHOTO
MHHAMYMa (DYHKIIMH OHOM
nepeMeHHoit B cpene Scilab.

e PackpriBaeT cMbIch
M3y4aeMbIX TTOHSITHUH.
e  OcyuiecTBisieT MOUCK

(1 gac) Oynkius optim. [Touck ONTHUMAJIbHOTO PELICHUS
JIOKaJIbHOIO MUHUMYMa C TIOMOIIBIO (QYHKIIHH
(GYHKIIMN HECKOJIBKUX optim.
nepeMeHHoil B cpene Scilab. | e  IIpaBuiibHO
[Touck MuHuMyMa GyHKIHH UCIIONB3YeT (PYHKITUIO
PozenOpoxka. optim aJis MOUcCKa
MUHHMYyMa (QYHKITUH
HECKOJIBKUX
MEPEMEHHBIX.
OntumanbHbIN Oyukuus nenu. Cucrema e  PackpsiBaeT cMbICH
BBIOOD: 3371241 OTrpaHUYEHUN 33724 M3Y4aeMbIX OHSITHUH.
JIMHEMHOTO JIMHEUHOTO e IIpaBuibHO
MIPOrpaMMUPOBAH | TPOTPAMMHUPOBAHMUS. UCIOJIb3yeT (PYHKITHIO
us (1 gac) Oynukrus linpro mms linpro nns pemenus
pelieHus 3a7a4 JUHEWHOTO 3aJ1a4 JUHEUHOT'O
IpOrpaMMHUPOBAHMUSL. MpPOrpaMMHPOBAHUSL.
CrpykTtypa u e CaMOCTOSTEIBHO
UCIIOJIb30BAHUE. bopMyTHpyeT CUCTEMY
OTpPaHUYECHUU MPH
pELIEHUH MPAKTUYECKUX
3a/1au.
OnrumanbHbIN OcHOBHas CyTh e  PackpsIBaeT cMbICH
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3nen JeATEeIbHOCTU
MIPOTrpaMMBl, VueBHoe cofepiKaie yYamuxcs Ipu U3y4eHUu
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JICUCTBU )
U3y4YeHUe
BBIOOD: JTUHAMHYECKOTO M3Yy4aeMbIX TTOHSITHUH.
JTUHAMUYECKOE porpaMMHUPOBAHMUS. e Brigenser 3agaum, nms
nporpammupoBaH | [IpeumyiiecTsa u KOTOPBIX JUHAMUYECKOE
ue HEJIOCTATKHU. porpaMMHUPOBAHUE
(1 gac) Ucnonwszoanue DT mis SIBJISIETCSI ONITUMAJIBHBIM
pemenus 3ana4. [Iporpamma BBEIOOPOM.
Ha si3bike Python st e  (CamocTosTeNnbHO
pelieHus 3a1ad OCYIIECTBIISICT PCIICHHE
JTUHAMHYECKOTO 3ama4d B OT u Ha s3bIKE
IPOrpaMMHPOBAHMUSL. IPOrpaMMHPOBAHUS
Python.
OnTtumanbHas 3a/aya o proK3ake. e  PackpsiBaeT cMbICI

ynakoBka (1 Jac)

Onucanue mpoOIeMBbl.
ITocTtaHoBKa 3agaun. DTanbl
peuieHns 3a0a4u C
MOMOIIBIO0 TUHAMUYECKOTO
IPOrpaMMHPOBAHUS Ha
s3e1ke Python.
Busyanuzanus pe3ynbprara ¢
nomotibio Matplotlib.

W3Y4YaeMbIX TOHATHUH.

e IIpaBuiibHO
BOCITPOU3BOJIUT ATAIlbI
pelIeHus 3a1a4u ¢
MOMOIIBIO
JUHAMHYECKOTO
POrpaMMHPOBAHUSL.

e (CaMOCTOSTENBHO
pelaeT 3a/1a4u Morcka
ONTUMAJIBHON YIIAKOBKH.

OnruMuzanus
BBIYHCIIMTEILHBIX
MPOIIECCOB:
MPaAKTUKYM

(2 gaca)

[TapannenbHablie U
IIOCJIEIOBATEIIbHBIE
MPOIECChl. 3aBUCUMBIE U
HE3aBUCUMBIE MPOLIECCHI.
Pemenue 3anau
ONTUMU3AIUU TIPU
3a/IaHHBIX YCIOBUSX.
Junarpamma ['anTa B
pelLIeHuN 3a1a4
ONTUMU3AIUU
NapajieIbHbIX TPOLECCOB.

e  PackpsIBaeT cMbICH
M3y4aeMbIX TOHATHUA.

e Pazmuuaer
napasjieabHble U
MTOCJIEIOBATEIIbHBIE
IIPOLECCHI.

e (CaMOCTOSTENBHO
HAaXOJUT ONTUMAJIbHOE
pElLICHUE B 3aJIaHHBIX
YCIOBUSIX.

e IIpaBmibHO CTpOUT
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TeMsl,
pacCKpBIBAIOIINE
JAHHBIN pa3ae

MIPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIMMOE Ha UX
U3y4EHUE

VY4eOHoe conepxaHue

OCHOBHBIE BHUIBI
JeATEeIbHOCTU
yYamuxcs Ipu U3y4eHUu
TEMBbI
(Ha ypoBHE y4EOHBIX
JeWCTBU)

nuarpammy I aHra.

Paznea 3. Uckyc

CTBEHHbIl MHTEJJIEKT U MAalINHHOe o0yueHue (15 yacos)

HckyccTBeHHBIN
UHTEJIICKT.
Brenenue (1 gac)

YTto Takoe UCKYCCTBEHHBIN
uHTesekT? Ucropus
passutus UN.
Knaccuduxanus NU.
Ouenka yposus U ¢

IIOMOIIIBIO TECTA TL}OpI/IHFa.

OcHoBHbIE 00J1aCTH
npuMmeHenus NN.

e  PackphsIBaeT CMbICH
M3y4aeMbIX TTOHSATUI.
e [lonumaer oTinume
CUCTEM Cl1aboTo 1

cunibHOTO MN.

e  OpueHrupyercs B
OCHOBHBIX 00JIaCTSIX
npumeHenus: M.

e IIpaBuiibHO
BOCIIPOU3BOJIUT
OCHOBHBIE JTallbl
pazutus 1.

HUcnone3oBanue | baHkoBCkue yciyru, e  PackpsiBaeT cMbICH
CYIIECTBYIONIUX | 6€30MacHOCTh, MEIUIIUHA. M3Y4YaeMbIX TOHSITHUH.
cucrem U1 Cuctembl YMHOTO JoMa. e IIpuBogut nmpumepsl
(1 gac) ["ost0ocOBBIE TEXHOTOTHH. CYILLECTBYIOIIUX CUCTEM
O6paboTKa JOKYMEHTOB. 4148
[IepeBonsl, renepanys
KOHTeHTa. [ eHeparus
U300paKeHUH.
3amaun MainHHOe 00y4eHHe KaKk e  PackpsiBaeT cMbIch
MaIIMHHOTO METOH0JIOT S M3Y4aeMbIX OHSITHUH.
o0yueHus UCKYCCTBEHHOT'O e [lonumaer
(1 ygac) VHTEJJICKTA. Ha3HAYCHHUE KAXKIOU U3
Knaccuduxkarnmus. 3anauy MO.

Perpeccus. Knacrepuzanusi.

O6paboTKa €CTECTBEHHOTO
s3b1ka. Kateropumn
MAIIMHHOTO O0YYEHHUS.

e  YCIEHIIHO COOTHOCHUT
perraemyro nmpooiemMy ¢
oxHoM u3 3agay MO.

o Ilepeuuncnser
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TeMsl,
pacCKpBIBAIOIINE
JAHHBIN pa3ae

MIPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIMMOE Ha UX
U3y4EHUE

VY4eOHoe conepxaHue

OCHOBHBIE BHUIBI
JeATEeIbHOCTU
yYamuxcs Ipu U3y4eHUu
TEMBbI
(Ha ypoBHE y4EOHBIX
JeWCTBU)

OCHOBHBIE aNTOPUTMBI
MaIIMHHOTO O0yUYEHUS.

kareropuu MO.

OrneHka KauecTBa
mozenu (1 Jac)

Pa3nenenue Br1OOpKHU Ha
00y4JaroIy 1 TECTOBYIO.
MeTtpuku B 3aa4ax
MaIIMHHOTO O0y4EHHUS.
Ommbku kmaccudukauu.
Marpuria onmoox.
Metpuku KauecTBa JJis
3a/1a4 Ki1accuUKaIuy u
perpeccum.

e PackpriBaeT cMbICT
U3y4YaeMbIX OHSITHM.

° Brnageer npuHuunamu
pazzieneHust BBIOOPKU Ha
00y4aroIyIo U TECTOBYIO.

e I[IpaBuibHO
NEPEUUCIIET METPUKHU
JUIS 3a/1a4
KiaccuduKauy u

perpeccuu.
Meron Hcnonp3oBanue Metona e  PackpriBaeT cMbICh
OJDKaNIIIIX K-Ommkaitux cocezneit s M3y4aeMbIX TOHATHU.
cocenen peueHus 3a1auu e [lonumaer, uro
(1 gac) KJ1accu(pUKaIUH. BKJIFOYAET B ceOs
[ToaroroBKa NaHHBIX s MOATOTOBKA JAHHBIX.
npumeHnenust meroaa k-NN. e  OCMBICIIEHHO
OcHOBHBIE 3Tallbl B MEPEYUCIISIET OCHOBHBIE
pelieHnuy 3aaad. ATanbl B PEIICHUH 33/1a4
metozoM k-NN.
AnHanus Mertozpl OLIEHKH KadyecTBa e  PackpsiBaeT cMbIch

oTtkioHeHu# (1
qac)

pelieHus s 3a1a49
MaITMHHOTO O0yYCHHUS.

MunuMusanus OTKJIOHEHHUH.

HenooOyuenue n
nepeoOydeHue.

M3y4aeMbIX TOHATHUA.

° Ha3wsiBaeT MeTOBI
OIICHKH Ka4yeCcTBa JJIs
3a71a4 PErPECCHH.

e I[loHMMaeT OCHOBHBIC
napaMeTphbl
HEJ000yUEeHUS U
nepeoOydeHust MOJCIH.

JlepeBo npuHATHA
peuenuii (1 gac)

JpeBoBUIHBIN Tpad.
JlucToBou y3er.

e  PackpmIBaeT CMbICH
M3y4aeMbIX TOHATHU.
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3en JESITENbHOCTH
MPOTPAMMEI, Vue6Hoe coftepKaHie y4aluxcs Npu U3y4eHUU
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3YUYCHUE
Merononornyeckue e (CamocTOsITENBHO
MPEUMYIIIECTBA JIEpeBa MIPUBOJIUT IPUMEPHI
MPUHSATHUS PELICHUI. pelIaemMbIX 3aj1a4.
Hcnonb3oBanue nepena e (CamocTosITENbHO
NPUHSTHUS PEIICHUHN 1151 MIEPEUUCIISIET OCHOBHBIE
pelIeHus 3a1ay. MPEUMYIIIECTBA METOAA.
3amaua 3amada knaccuduKaimm. e  PackpsIiBaeT CMBICH
kinaccudukanuu. | Matematuueckas MOJEb. M3y4aeMbIX TOHSATHI.
JIunerinas Jluneiinas pyHKIIMS. e Buageer metonom

mozenb (1 gac)

Onpenenenue

K03 (HUIIMEHTOB METOI0M
MOCIIEIOBATEIIbHBIX
YTOYHCHUU.

[10CJIEJOBATENBHBIX
YTOYHEHUU
KO2(PUIIUEHTOB JJIs
MOJTyYEHUS
pa3IeIUTEIbHON JINHUM
pH KJ1acCU(PpUKAIIH.

CaMoOCTOSITEILHO
MOJCITHPYET
KJ1acCu(pUKAIUIO Ha
3aIaHHBIX Habopax
3HAUYCHUM.

OO0yuenue
JINHENHOU
mozend (1 gac)

OOGyuaroriast BRIOOpKa.
ITponecc oOyueHus. Imoxa.
3HAKOMCTBO C 00y4YeHUEM
JMHEVMHON MOJEIN HA
IPOCTOM TIpUMeEpe
MCKYCCTBEHHOI'O HEMPOHA C
OJIHUM BXOJIOM, Korja y=AX
(mpu b=0).

PackpsiBaeT cMbICT
M3y4aeMbIX OHATHM.

I[TonuMaeT OCHOBHOE
Ha3HA4YCHUE JUHEHHOU
MOJICIIH.

CaMoCTOSITEIIFHO
HCCIIEyeT paboTy
rOTOBOM JIMHEHHOMU
MOJICIIH.

Jlunelinas
perpeccust (1 gac)

3HaKOMCTBO C OCHOBaMU
JIMHEWHOMN PETPECCUMN.
[Ipamonuneiinas
arnMpOKCUMAILIUS.

PackpeiBaeT cMbICIT
M3y4aeMbIX TOHATHH.

Bnaneer metonamu
noadopa napaMeTpoB
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3nen JeATEeIbHOCTU
MIPOTrpaMMBl, VueBHoe cofepiKaie yYamuxcs Ipu U3y4eHUu
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHUe
Bo3moxxHOCTH OlIeHUBATES MOJIEIH C
LinearRegression UCIIOJIb30BaHUEM
oubmmorexu Scikit-Learn. BO3MOKHOCTEM
Paccmotpenne npumepos oubnuorexu Scikit-Learn.
VCIOJIb30BAHUS JIMHEUHOU e (CamocTosITENBHO
perpeccuu. MPOBOJIUT aHAIHU3
MOJTYYEHHBIX
pe3yIbTaTOB.
[TepuientpoH. [TosiBeHue neprenTpoHa. e PackpriBaeT cMbIch

Hewponnsie cetn
(1 gac)

OnucaHue u cxema
3JIEMEHTAPHOTO
nepuentpoHa. Mzmenenue
BECOBBIX KOA((PUITUECHTOB.
Meronuka oOydeHus.

M3y4aeMbIX TTOHSITHUH.
CamocTosgTeIbHO
CO31a€ET CXemMy
3JIEMEHTApPHOTO
nepuenTpoHa.
[ToHrMaeT npUHIUIT
oOy4eHUsl ¢ U3MEHEHHEM
BECOBBIX
KO2( PUITUECHTOB.

MHuorocioiiaeie
cetu (1 gac)

ApXuTeKTypa
MHOTOCJIOMHOM CETH.
OyHKIMSA aKTUBALUH.
OOGy4JeHre MHOTOCIIONHOM
cetu. KonmyecTBo CKpBIThIX
cinoés. Meron o6paTtHOTO
pacnpoCTpaHEHHUs OIIUOKHU.

PackpsiBaeT cMbICH
M3y4aeMbIX TOHATHU.

[ToHMMaeT OCHOBHBIE
MIPUHLIUIIBI YCTPOMCTBA
MHOTOCJIOMHOM CETH.

dopmynupyer
MOXOBI IPU BBIOOPE
KOJIMYECTBA CKPBITHIX
CJIO€B.

baiiecoBckas
craructuka (1
qac)

BepositHoCcTHBIE
anropuTMel. BeposTHOCTH
MIPUHAIJICKHOCTH K KJ1accy.
HawusHplit OaiiecoBCKHit
kinaccudukarop. O6padboTka
3aBUCUMBIX ITPHU3HAKOB.

PackpeiBaeT cMbICIT
V3y4aeMbIX OHSATHM.

Bnaneetr mexanu3zmom
ONpEACIECHUSA
BEPOATHOCTH.

[ToHuMaeT npuHIMIT
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TeMsl,

pacCKpBIBAIOIINE OCHOBHBIE BUBI
JAHHBIN pa3nen JeATEeIbHOCTU
IpOrpaMMbl alnuxcs Mpu U3y4eHUun
porp ’ VYuebHoe conepxaHue Y pH H3YH
Y KOJIMYECTBO TEMBbI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJAMMOE Ha UX JeWCTBU)
U3y4YeHUe
Pemienne npaktuueckux paboThl HAUBHOTO
3a/ady. OaiiecoBCKOro
KJaccudukaTopa.
NunuBuayaneael | Ber6op ogHoro us3 ° CamMmocTosATENIbHO
1 IPOEKT aJITOPUTMOB MAIIMHHOTO MPOBOJIUT MOJTOTOBKY
(2 yaca) 0o0ydeHUs JIs1 penieHust nanHbix 1751 MO.

3aJ1a4y IPOEKTa.
Hcnons3oBanne OMOINOTEK
Python nnst 00yuyenus
Moend. OIieHKa KauecTBa
MOJTYYCHHOW MOJICIIH.
Buszyanuzamnus pesynbrarta.
AHanu3 u opopMIICHHE
pe3yibTaTa paboThl.

e lcmone3dyer
BO3MOKHOCTH OMOJIUOTEK
st MO.

e  AjanTupyert roToBbl€
MIPUMEPbI UCTI0JIb30BAHUS
MO noa KOHKpETHBIE
peanu3aluy CBOMX 3a/ady.

e IIpaBuiibHO
oopMIIIEeT pe3yabTaThl
MPOBEAEHHOTO aHAJIN3A U
bOopMYITUPYET BBHIBOIBI.

Peseps (2 yaca)
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CUCTEMA OLHEHKH JOCTUXXEHUA IIVIAHUPYEMBIX
PE3YJIbBTATOB

3JIEKTUBHOr0 Kypca «IIpakrnyeckas uanpopmMaTuka»

Cuctema OLIEHKM JOCTMXKEHHs IUIAHHUPYEMBIX pE3yJIbTATOB OCBOCHUS
ANEKTUBHOTO Kypca (Jajiee — CHUCTEMa OLEHKH) SBIISIETCS YacTblO CUCTEMBI
OLICHKM M YNPaBJIEHHUsS KaueCTBOM OOpa30BaHUs BCEX MPEIMETHBIX oOjacTedl B
coorBerctBun ¢ PI'OC COO, ®OII COO, OOII COO wu perymupyercs
«IlonoxxenueM o ¢Qopmax, MNEPUOJAUYHOCTH, TOPSAAKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTanuu oOyuaromuxcsy», «llomoxenuem o
BHYTPEHHEW CHCTEME OLIEHKH KauecTBa 00pa30BaHMs», MPUKa3aMU O BECE OTMETOK
KaXK710i 00pa30BaTeIbHON OpraHU3allNH.

Heas cucrembl OLEHKM 00pa30oBaTEIbHBIX pE3yJbTaTOB Kypca —
YCTaHOBJIEHHE COOTBETCTBUsI 0OpazoBaHusi TpedoBanusiMm DI'OC, mnonyuenue
00BEKTUBHOW MH(POPMALIMK O COCTOSIHUU KauecTBa 00pa3oBaHusl, TEHACHIUAX, €T
U3MEHEHUAX U MPUYMHAX, BIMSIOIINX HA €r0 YPOBEHb, CBOEBPEMEHHOE MPUHSATHE
NEeJarornyecKux M yrpaBJIeHUYECKUX PEIICHUM.

OCHOBHBIMH HANPABJEHUSMH M UEJAMH OLECHOYHON [1eATeJbHOCTH
SIBJISIIOTCH:

— OLEHKa 00pa3oBaTelbHBIX JOCTHKEHMH Kypca oOydarouuxcs Ha
pa3MuUHBIX 3Tanax OOy4YeHMs KaK OCHOBAa HX IPOMEXYTOYHOM M HTOTOBOU
aTTeCTallNY;

— OLEHKa pEe3yJbTaTOB JESATEIbHOCTH IE€JAarorMuecKux pabOTHUKOB Kak
OCHOBA aTTECTALMOHHBIX IIPOLIEAYD;

— OLIEHKa PEe3yJIbTaTOB JESATENIBHOCTH O00pa30BaTENIbHON OpraHu3alluy Kak
OCHOBA aKKPEAUTALMOHHBIX IPOLENYD.

Cucrema OLEHKM NpU3BaHAa CIOCOOCTBOBATH MOJJEPKAHUIO €IMHCTBA
BCcel cuctemMbl 00pa3oBaHus, O0OECIEYCHUIO MPEEMCTBEHHOCTH B CHUCTEME
HENpPEephIBHOIO  00Opa3oBaHus  NpeaMeTHoW  obmactu  «MaTtematuka U
nH(DOPMATHKAY.

OneHka JOCTHXKEHMsI IUIAHMPYEMBIX PE3YJIbTaTOB OCYIIECTBISAETCS B
paMKax CUCTEMbI OLICHKH KauecTBa 00pa3oBaHMsl, KOTOpask BKIIOYAET:

® CTapTOBYIO IUarHOCTHKY;

® TEKYyIIYI0 U TEMAaTHUYECKYIO OLEHKY;

® HTOrOBYIO OLICHKY;

® IIPOMEXKYTOUYHYIO aTTECTALUIO;

® [ICHXOJIOTO-IIEAArOrMuecKoe HaOII0ICHHE;

® BHYTPEHHUI MOHUTOPHUHI 00pPa30BATENIbHBIX JOCTHKEHUN 00yUYarOIINXCS.
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B coorBerctBun ¢ ®I'OC COO cucrema OLEHKH OOpa30BaTEIbHOM
OpraHU3allMU PEATU3YET CUCTEMHO-IEATEIIbHOCTHBIN, YPOBHEBbBIM U KOMIIJIEKCHBIN
MOJAXO0JIbI K OLIEHKE 00pa30BaTENbHbIX JOCTHXKEHUH, KoTopble oTpaxkeHsl B OOII
COOQO kaxnoi 00pazoBaTeIbHON OpraHU3alUu.

Ouenka oOpa3oBaTENbHBIX JOCTH)KEHUH OOydYaloIIMXCsS KaK OCHOBA HX
MPOMEKYTOYHOW M HMTOTOBOM AaTTECTALUUM OCYIIECTBISAECTCA aJIMUHUCTpALIUEH
o0Opa3oBaTeIbHOM OpraHu3aluu B X0J€ BHYTpeHHEro MoHuTopuHra. Coaepkanue
U TIEPUOJAUYHOCTh BHYTPEHHETO MOHUTOPUHIA YCTAHABIMBAETCS PEIICHUEM
MeJaroru4eckoro CoBeTa 00pa3oBaTeIbHON OpraHu3ali.

OcCo0CHHOCTH OLICHKH OCTHKEHHS JUYHOCTHBIX Pe3yIbTaTOB

OneHka JTMYHOCTHBIX Pe3yJIbTaTOB 00YYaIOIUXCsl OCYIECTBISETCS Yepe3
OLICHKY JOCTH)XEHUS IUIAHHUPYEMBIX  PE3YJIbTATOB  OCBOEHHS  OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMBbl, KOTOpbIE ycTaHaBIuBatoTcs TpedoBanusiMu OI'OC
COO.

dopMupOBaHUE JIMYHOCTHBIX pE3YyJbTATOB OOECHEYMBAETCs B  XOJe
peanuzanuyu  BCEX KOMIIOHEHTOB O0pa3oBaTEIbHOW JEATEIbHOCTH, BKIIOYAs
BHEYPOUHYIO JI€SITENbHOCTD.

JlocTrKeHne JTUYHOCTHBIX PE3YIbTATOB HE BBIHOCUTCS Ha UTOIOBYIO OLIEHKY
o0yyaroumxcs, a ABISETCS NPEIMETOM OLEHKU 3(pPEeKTUBHOCTH BOCIUTATEIBHO-
o0Opa3oBaTeabHON NEeATENbHOCTH oOpa3oBaTeIbHOU OpraHu3alnuu "
0o0pa30BaTeIbHBIX CUCTEM pa3HOTo ypoBHA. OlEHKa JMYHOCTHBIX PE3YJbTAaTOB
o0pa3oBaTeIbHOM  JEATEIBHOCTH  OCYLIECTBISIETCS B  XOAE€  BHENIHHX
HeNnepcoOHM(PHUIMPOBAHHBIX MOHUTOPHHIOBBIX HCCJIEI0BAHMM.

Pe3ynpTaTel, NOJIYyYEHHBIE B XOAE€ KaK BHEIIHUX, TaK W 6HYMPEHHUX
MOHUMOPUH208 (NpU HAIUYUU), UCTIOIB3YIOTCS TOJBKO B BHJIE arperMpOBaHHBIX
(ycpenHEHHBIX, aHOHUMHBIX ) JaHHBIX.

Oco0eHHOCTH OLIEHKH JOCTHKEHUSI MeTANPEeIMETHBIX Pe3yJIbTaTOB

OreHka MeTanpeAMETHBIX PE3YJIBTaTOB MIPEACTABIICT COOOM OICHKY
JOCTHIKEHUS YPOBHS COPMUPOBAHHOCTH YHUBEPCAIBHBIX YUCOHBIX ACHCTBUIA:
MO03HABATEIbHBIX, KOMMYHUKATHBHBIX, PETyIITHBHBIX. @OpMUpOBaHHE
MeTaIpeIMETHBIX Pe3yJbTaTOB 00ECIIeYNBAETCS COBOKYITHOCTBIO BCEX YUEOHBIX
MPEJIMETOB, Y4eOHBIX KYPCOB U BHEYPOUHOU JeATEIbHOCTH. OlLEHKA TOCTHKCHUS
MeTaIpeAMETHBIX Pe3yJbTaTOB OCYIICCTBISACTCSA B X0/I¢ BHYyTPEHHEI 0
MOHHMTOPHMHIA KaueCcTBa 00Opa30BaHuUs U HE3aBUCUMOM OIIEHKH KayeCcTBa
o0Opa3oBaHUsI.

OrneHka JTOCTHOKCHHS METAlpPEeAMETHBIX PE3YJIbTaTOB OCYIICCTBIISACTCS
aJMUHUCTpaleid  00pa30BaTEeNbHONM OpraHU3allid B  XOJC BHYTPEHHETrO
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MOHUTOPUHTA.

dopMaMu OLIEHKH METANPEAMETHBIX PE3yJIbTaTOB SBISIOTCS:

— JJI1 TIPOBEPKH YUTATENIbCKOM TPpaMOTHOCTM — NUCbMEHHas paboTa Ha
MEXKIIPEAMETHON OCHOBE;

— I8 TPOBEPKH LHU(PPOBOM TI'paMOTHOCTHM — MpakTHuecKkas paboTa B
COYETaHUU C TUCbMEHHOM (KOMIIbIOTEPU30BAHHOMN ) YaCThIO;

— J1J1s IPOBEPKHU CPOPMUPOBAHHOCTH PETYIIATUBHBIX, KOMMYHHUKATUBHBIX
U T03HABATENIbHBIX YHMBEPCAJIbHBIX YYEOHBIX NEHUCTBUM — ODKCIEPTHAas OLICHKA
mpolecca M pe3yJbTaTOB BBIMOTHEHUS TPYNHOBBIX U (MJIM) HMHIMBHAYaIbHBIX
y4eOHBIX UCCIIEIOBAHUN U TPOEKTOB.

Kaxnplii 13 mnepedyuclieHHbIX BUJOB JMArHOCTHUKUA MPOBOAMUTCS €
NEPUOJUYHOCTHIO HE MEHEE YeM OJIMH pa3 B JiBa roja.

Kpurepun orieHkr npoekTHON paboThl pa3padaThIBAIOTCS ¢ yUETOM Liee U
3a/lay TPOEKTHOM JEsATeNIbHOCTH Ha JaHHOM JTane oOpa3oBaHUA KaXJO0u
opraHu3aluen CaMoCTOSITENIBHO.

Oco0eHHOCTH OLICHKH JOCTHKEHHS MPEAMETHBIX Pe3yJIbTATOB

O06001mEHHBIMU KPUTEPUSMH OLICHKU MPEIMETHBIX PE3YJIHTATOB SIBIISFOTCS :
— 3HaHWE U TOHUMAaHUE,
— TpUMEHEHHUE,
— (YHKIIMOHAIBHOCTb.
OneHka TNpeaMETHBIX PE3YIbTaTOB OCYIIECTBISETCS I€IarornyecKum
pabOTHUKOM B XOJ€ MPOIEAYP TEKYIIEro, TEMaTHYECKOT0, MPOMEKYTOUHOTO U
UTOTOBOT'O KOHTPOJISL.

THIBI OLEHOYHBIX NPOLEYP

[IpumensieMmbie B 00pa3oBaTeIbHOM MPOIECCE OICHOYHBIC MPOIETYpPhI
OTIPEJICISIIOTCSL  LEISIMU  OLICHUBAHUSI W COMPOBOXKIIAIOTCS CBOEBPEMEHHBIMU
PENICHUSIMU TI0 €T0 pe3yibTaTy (Tabmuma 1).

Tabnuna 1. CooTBETCTBHE OIIEHOYHBIX MPOIIEAYP LEIISIM OIEHUBAHUS U PEIICHUS
10 UX PE3yIbTaTy Kypca

OneHouHble
[enn ouennBanus [leprnoanaHOCTH Pemenus

POLIEAYPBI

BryTpeHHss oneHka

Ouenka CraproBas [To HeoOxoaumocTH, | OTOOp conepxkaHus,
TOTOBHOCTH JNUAarHOCTUKA | B 3aBUCHUMOCTH OT METO0B U
ydamuxcs K CJIO’KHOCTHU TE€MBbI, €€ | TEXHOJIOTUH IS
W3YUYCHUIO MPUOPUTETA, CBSA3U | OpraHU3alUU
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OneHo4YHkIe

Ienn onenuBanus ITepuonnyHoCcTh Pemenus
IpOLEAYPHI
OTJEIbHBIX o0pa3oBaTeabHbIX yueOHOMI
MOJYJEH, pa3ienoB pE3yJIbTATOB C NesATeNbHOCTH,
(Tem) OpYTrUMU COOTBETCTBYIOIINX
npeIMeTaMu CTapTOBOMY YPOBHIO
TOTOBHOCTH
y4auiuxcsi, B TOM C
y4ETOM
nuddepeHurpoBaHH
Oro MOJX0/a;
KOPPEKTHUPOBKA TEM
MOJYJIEN U
WHAUBUAYaTU3ALHS
y4eOHOro mpoliecca
Onpenenenue Tekyuee [To exxerogHoMy CBoeBpeMeHHast
YpOBHS OLICHHBAaHUE rpauKy OIEHOYHBIX | KOPPEKTUPOBKA
JTOCTUXKEHUS npoueayp KaJleHJapHO-
ydanuMucs TEMaTUYECKOT O
pE3yJIbTATOB, IUTAHUPOBAHUS,
IPETYCMOTPEHHBIX otoop dopm,
MOJZlyJIEM METOJIOB U CPEJICTB
OpraHu3aluu
NEeATEIbHOCTH JUISI
JMKBUIALUA
o0pa3zoBaTeIbHBIX
neduuToB
y4danuxcs
Onpenenenue Tematnueckoe | Onenka nmo kaxaoi | CBoeBpeMeHHas
YPOBHS OLICHMBAaHUE TEME MOYJIS KOPPEKTHUpPOBKa
JTOCTHKEHUS (ompenensercd Kak | IpOrpaMMBbl MOZYJIs
IUTAaHUPYEMBIX CpeIHEB3BEIIEHHAas | U y4eOHOTO
pE3yJIbTATOB, OTMETKA BCEX nporecca
KOTOpBIE OLICHOYHBIX (MHIMBHyaNIU3aUs

OCBaMBAIOTCS B
paMKax U3y4eHus
TE€Mbl y4eOHOT0
MOJTYJIS.

MPOIEYP IO TEME)

y4eOHOTO mpoliecca)
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OneHo4YHkIe

Ienn onenuBanus ITepuonnyHoCcTh Pemenus
MPOLIEAYPHI

[Tonumanue

yYaIUMUCS

JTUHAMUKA

y4eOHBIX

pe3yJIbTaTOB

BHYTPH TEMBI.

BrisiBnieHue tem,

BBI3BIBAIOIIUX

yueOHbIe

3aTpyIHEHUSI

BrisiBnenune [Icuxomnoro- [TocTositHHO. KoppekTupoBka

0COOCHHOCTEH U negaroruueck | [lenenamnpaBieHHOe | TOYpPOYHOTO

pa3BUTHUSA, aHAIU3 | O€ HaOII0JICHNEe — 0 | TJITAHUPOBAHMSI,

OCBOCHHUS HaOIIOJICHUEe | Mepe MOJXO/0B K

IporpaMMBbl HEOOXOAUMOCTH, 110 | 00YUYEHHUIO, TUTaHA

MOJTYJIs, 3ampocy POJUTENICH | BOCIUTATEIILHOM

IPOEKTUPOBAHUE U NIEJaroroB paboTHlI,

Mep IJIaHUPOBAHUE

UHIWBH1YaJbHON WHVBHUAYaJbHBIX

NOJJIEPKKHU KOHCYJIbTallUM,
3aHATUH, BCTPEY C
POAUTENSIMH,
HaIlpaBJICHHUE
y4Yaluxcs Ha
MEJIUKO-TICHXO0JIOT0-
MEeJaroruyecKyro
KOMHCCHIO

Ouenka usamenenusi | Buyrpennuit | Conepxkanue u OcHoBaHUe Mo

YpOBHS MOHUTOPHUHI | IEPUOJIUYHOCTD MOATOTOBKE

JOCTH>KEHUS oOpa3oBareib | yCTaHABIMBACTCA pEKOMEeH A

METanpeMETHBIX, | HBIX €KEroJTHBIM JUISL TEKyIIEeH

MPEAMETHBIX JOCTH)KEHUN | pellieHueM KOPPEKLUU

pe3yJbTaTOB, 00ydJaromuxcs | NeJarorndeckoro y4eOHOTO mpoliecca

YpOBHSI coBeTa U €ro

(G YHKIIMOHAIBHOM 00pa3zoBaTeIbHOMN VH]JIUBUyaJIu3aluu

rPaMOTHOCTH Opra"u3anuu u (Wnn) nos

CtpanHunua 60 13 76




OneHo4YHkIe

Ienn onenuBanus ITepuonnyHoCcTh Pemenus
IIPOLIE Y PBI
oOyyJaromuxcs u MOBBIIICHUS
YPOBHSA KBaJIM(pUKALUU
npodeccruoHasbHOT ME€JarornyecKoro
0 MacTepCTBa paboTHUKA
IIEJaroroB
Ouenka crenenn | [Ipomexytoun | [leppoandHoCcTh OcHoBaHue i
YPOBHSI OCBOEHUSI | asd aTTecTauus. | IPOBEACHUS nepesoa
y4aluMHUCs Nrorosas ONpeeIsAeTCs y4alerocs B
IporpaMMBbl aTTecTalus o0OpazoBaTeabHOM CIEAYIOLINN Ki1acc,
MOy, Kypca OopraHusanuu nonyck k I'HA.
€KETOTHO. CocraBiieHHe mIaHa
[To utoram JUKBUAALIUN
OCBOCHUS paboueit aKaJgeMHUUeCKOHN
IIpOrpaMMBbI Kypca 3aJ10JKEHHOCTH,
IIepeBO Ha

oOy4eHue 1o
aanTUPOBAHHBIM
o0pa3zoBaTeIbHBIM
nmporpaMmmam, B
COOTBETCTBHH C
pPEKOMEHIAIUSAMU
MICUXO0JIOTO-METUKO-
IIE€IarOru4eCcKomn
KOMHUCCHUH JHO0 Ha
oOyueHue 1o
WHINBUIYAITEHOMY
y4eOHOMY IIJIaHY,
MOBTOPHOE
oOyueHue 1o
YCMOTPEHUIO
ponuTtenen
(3aKOHHBIX
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OneHouHbIe
[enmun ouenuBanus [lepnoauuHOCTH Pemenus

MPOLETYPBI

IpeCcTaBUTENEH )

DopMbI KOHTPOJIA

Jlist oueHKH 00pa30BaTENbHBIX PE3YJIbTATOB HCIOJIB3YIOTCS CIEAYIOLIUE
(OpMBI KOHTPOJIS:

— aokjag — ¢GopMa KOHTPOJsS, NO3BOJISIONIAS OLEHUTh HABBIKU
nyOJUYHOrO  pa3BEPHYTOrO BBICTYIUIGHMS Y4Yalllerocsl IO  ONpeAeIEHHOMY
BOIIPOCY, OCHOBAHHOI'O HA CaMOCTOSITEIBHO IPUBIICYEHHOM, CTPYKTYPHUPOBAHHOU
1 00001EHHON UM UHGOpPMALIMH, B TOM YHCII€ B BUJIE NTPE3CHTALINH;

— aoMamiHee 3agaHue / nudpoBoe aomMamiHee 3agaHue — (dopma
KOHTpOJIsI, IIpU KOTOPOM MPOBEPSETCS M OLEHUBACTCS YMEHHUE Yy4Yallerocs
CaMOCTOATENLHO BBINOJHUTH 3aJaHUsl Ha 3aKpervieHhe U yriayOJeHue 3HaHUuM,
pEYEBBIX HABBIKOB M YMEHHH, IOJIyYEHHBIX Ha YPOKE;

— KOMOMHUpOBaHHast padora — ¢opMa KOHTPOJIS, [O3BOJIAIOIIAS
OLICHUTH IIPEIMETHBIC 3HAHUS, YMEHHsS M HAaBBIKA YYallerocs I0CPEICTBOM
BBIIIOJTHEHUS NPAKTUYECKUX U TEOPETUUYECKUX 3aIaHUN PAa3HOTO THUIIA;

— KOHCHeKT — QopmMa KOHTpOJIS, IO3BOJIAIONIAS OLEHUTh YMEHHUE
Y4allerocsi BECTU CBA3HOE, CKATOE U IOCIEA0BATEIIBHOEC ITUCbMEHHOE HU3JI0KEHUE
CoJlepKaHUs YCBAaMBAaEMOI0 MaTepuaa (CTaThy, JOKJIAAa, KHUTH, JIEKIIUU U J1p.);

— npakTudeckas padora — Qopma KOHTpPOJIs, MO3BOJISIONIASL OLIEHUTH
YPOBEHB IIPAKTUYECKUX HABBIKOB U YMEHUN y4allerocs;

— pemeHue 3aga4 — ¢GopMa KOHTPOJISI, MO3BOJISAIONIAS OLEHUTh yYMEHHUE
y4Jallerocss CaMOCTOATENbHO (MHINBHYAJIbHO WIM B IPYyIIE, B KJIACCE WU JI0MA)
HAWTHU PEIICHUE TTOCTABICHHOW 3a/1a4H;

— TecT — ¢opMa KOHTPOJIS, MO3BOJSIOLIAs OLIEHUTh YPOBEHb 3HAHUH,
YMEHHUM U HABBIKOB YYalllerocsi Yepe3 CUCTEMY TECTOBBIX 3aJJaHUI1/BOPOCOB;

— YCTHBIH oTBeT — (¢dopMa KOHTpOJIA, IMO3BOJISAIONIASl  OLICHUTH
WH/IMBUlyaJIbHbIE OCOOCHHOCTH YCBOCHHS ydallMMcs Y4eOHOro MaTepuana |
IIPOBEPUTh YMEHUE CTPOUTH CBSA3HOE, JIOTUYECKH IMOCIEI0BAaTEIbHOE COOOIICHHE
Ha 33JJaHHYI0 TEMY WJIM IIOCTaBIECHHBINA BOIIPOC.

— MPOeKT — (opma KOHTPOJIS, MO3BOJISIONIAS OLUEHUTh WHAMBHUAYaJIbHbIC
OCOOEHHOCTH YCBOEHHUS YYAIlMMCSI HAaBBIKOB IPOEKTHOW M HCCIEAOBATEIbCKOM
NEATEIIbHOCTH.

KonTpoabHas padoTa sBIIsSIeTCS OJJHUM W3 BUJOB KOHTPOJISI U HalleJIeHa Ha
OLICHKY JIOCTMKEHHMS KaXKJbIM y4YalllUMCSI WU TPYNIOM ydaluxcs TpeOOBaHUU K
MPEAMETHBIM /WM METalpeIMETHBIM pe3yjbTaTaM OOy4YeHHUS B COOTBETCTBUU C
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®I'OC mpu OCBOCHMH OT/ACIBHOW YacTH WJM BCEro 00bEMa y4yeOHOro MOy,
Kypca 00pa30oBaTeIbHONU IPOTrPaMMBl.

I/ICHOJILSyeMI)Ie INKAJbI OICHUBAHUA

OxpyrieHue TPUMECTPOBBIX (IOJYrOJOBbIX) OTMETOK PETYJIUPYETCS
«IlonoxxenneM o (¢dopmax, TNEPUOAUYHOCTH, TMOPSAKE TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluu oOyuaromuxcs», «llomoxenuem o
BHYTPEHHEM cHUCTEME OIIEHKM KadecTBa OO0pa3oBaHUs», MPUKa3aMU B KaxKIou
o0Opa3oBaTeabHON OpraHu3aluy, IpYyruMu JIOKAJIbHBIMU aKTaMy 00pa30BaTeIbHOM
OpraHU3alHuu.
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Kpurepuu BoICTaBJIeHUS 0TMETOK IO KypCy

B 3aBMCHMOCTH OT (pOpPMBbI KOHTPOJIA

®opMbI NIPOMEKYTOYHOM aTTECTAlUM Kypca

MoayJb Kuacc ®opmbl
bl IPOMEXKYTOYHOMN

arrecTauuu
O6paboTKa MacCUBOB JIJAHHBIX B 3JIEKTPOHHBIX 10 | IIpaxkTuueckas pabora
TabJIMIax
NHTemeKkTyanbHblil aHaun3 JaHHbIX 10 W TOroBbIi MPOEKT
Anroputmsl 00pabOTKU CUMBOJIBHOM 10 | IlpaxTuueckas pabora
uHbOpMaLUH
UucneHHble METOBI 10 [IpakTrueckas pabota
MonenupoBanue 11 [IpakTrueckas padota
3agayu ONTUMU3AIUA 11 [IpakTrueckas padbota
HckyccTBEHHBINM UHTEIJIEKT U MAILIMHHOE 11 WTOroBbIl MPOEKT

oOydeHue

®opMbI TEKYIIEr0 KOHTPOJIsl, BEC 0TMETKH

Ne i/ D opMbI KOHTPOJISI Bec ormeTkn
1 VYcTHBIN OTBET 1
2 [TpakTrdeckas pabora 2
3 KombunupoBannas pabota 2
4 Tect 2
5 Joxman 1
6 JloMaiiHee 3agaHue 1
7 Koncrekr 1
8 Pewienue 3amau 1
9 [udbposoe nomarrHee 3a7aHuE 1
10 IIpoekt 3)

®opMbI KOHTPOJISI, BEC 0OTMETKH U KPUTEPUH OLleHUBAHUA 10 popmam

KOHTPOJISA
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DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

Y CTHEIN OTBET

«5»

[TomHOCTBIO PacKpBLT COACPKAHNE
MaTtepuaiia B 00bEme,

IPeTyCMOTPEHHOM MPOTPAMMOM; U3TTOKHUIT
MaTepua TPaMOTHBIM SI3BIKOM B
OIPEICIIEHHOU

JIOTHYECKOH MOCIeI0BaTeIbHOCTH, TOUHO
UCTIOJB3YsI TEPMUHOJIOTHIO U CHMBOJIHKY;
NPaBUIILHO BBITIONHWI TpaduKH,
COIYTCTBYIOIIME OTBETY; IMOKa3all yMCHHE
WILTIOCTPUPOBATH TEOPETUIECCKHUE
TIOJIO’KEHUSI KOHKPETHBIMH MPUMEPAMH,
NPUMEHSTh UX B HOBOW CUTYallun

TIPY BBITIOJTHECHUH MTPAKTUIECKOTO 33 IaHuUs;
IIPOJIEMOHCTPUPOBAJl YCBOSHUE paHee
M3YyYEHHBIX COITYTCTBYIOIINX BOIIPOCOB,
c(OpPMHUPOBAHHOCTh U YCTOHYUBOCTh
UCIIOJIb3YEMBIX NTPU OTPaOOTKE YMEHUN U
HaBBIKOB; OTBEYaJ CAMOCTOATENIBHO O€3
HaBOJISALIUX BOIPOCOB YUUTEJS.

«4»

OTBET yIOBJICTBOPSET B OCHOBHOM
TpeOOBaHUSIM Ha OIECHKY «5», HO IIPH 3TOM
MMEET OIMH U3 HENOCTATKOB: B U3JIOKEHUH
JOTMYIIEHBI HeOOJIBIIINE TIPOOETIBI, HE
WCKa3UBIIINE COJICPKAHUE OTBETA;
JOTYIIEHBI OJMH-ABA HEI0UETA TIPH
OCBEIIIEHUH OCHOBHOTO

COJICp)KaHMS OTBETA, UCIIPABIICHHBIC 11O
3aMEUYaHHUI0 YYUTENIS; TONMYIICHBI OnOKa
i O6oJiee IByX HEA0UETOB MPU
OCBEIIEHUH BTOPOCTEIICHHBIX BOITPOCOB
WJIM B BBIKJIAJIKaX, JIETKO MCIPABJICHHBIC TIO
3aMEUYaHUIO0 YUUTEIIA.

«3»

Hemnonxo unmn HCIIOCJICAO0BATCIIBHO
PACKPBITO COACPIKAHUEC MaTCpUaJia,
HO ITOKa3aHO 06mee IIOHUMAHHC BOIIPpOCa U
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DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

IPOJEMOHCTPUPOBAHBI

YMEHHUS, JOCTaTOYHBIE JJIs1 JadbHEeHIIero
YCBOEHMS IPOrPaMMHOI0 MaTepuana;
UMEJHNCh 3aTPYIHEHUS WU JTOMYIIEHbI
OIIMOKH B OIPE/IeNICHUN MTOHATHUH,
UCIOJIb30BaHUU TEPMHUHOJIOTUH, B
rpadukax, cxeMmax, UCIpaBJICHHbIE TIOCIIE
HECKOJIBKHUX HaBOJSIIIUX BOIIPOCOB
YUUTENIS; YIYCHHUK HE CIPAaBUIICA C
IpUMEHEHUEM TEOPUHU B HOBOM CUTYalluu
IIPU BBITOJIHEHUH MPAKTUUYECKOTO 3aJaHusl,
HO BBITIOJIHUII 3a/1aHUsI 0053aTEIbHOTO
YPOBHS CJIOKHOCTH TI0 JAHHOM Teme; Mpu
U3JI0’KEHUH TEOPETUUECKOro MaTepuasa
BbIsIBJICHA HEI0CTAaTOYHAs
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHU U
HaBBIKOB.

«2»

He packpbITo OCHOBHOE COJIepiKaHNe
y4eOHOro MaTepuaia; 00OHapyKeHO
HE3HAHUE WM HETIOHUMaHUE YICHHKOM
OoJbIIIeH UM HanboJiee BaKHOM YacTu
y4eOHOTr0 MaTepuasa; JOMyIeHbl OIHOKU
B OTIPE/ICIICHUH TTOHSATHH, IPU
UCTIOJIh30BaHUH MaTEMaTUICCKON
TEPMHUHOJIOTHH, B TpaUKax, B CXeMax,
KOTOPBIE HE UCTIPABIIECHBI TTOCTIE
HECKOJIBKUX HaBOJSIIIUX BOIIPOCOB
YUUTENIS; YUYEHUK OOHAPYKUI TIOJTHOE
HE3HAHHME U HETIOHUMaHUE

M3y4aeMoro y4eOHOro Marepuaia i He
CMOT OTBETUThH HU Ha OJIUH U3
MIOCTABIICHHBIX BOIPOCOB 10 U3y4aeMOMY
MaTepHay.

[TpakTrueckas
pabota

«5»

Yyamnmiics caMOCTOSITENHHO BEIITOJIHWII BCE
ATanbl pEIICHUS 3a/1a4 Ha KOMITBIOTEPE;
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DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

paboTa BBIIOJTHEHA MOJHOCTHIO U TMOIYYCH
BEPHBII OTBET WJIM UHOE TpebyeMoe
NpeCTaBICHUE pe3yabTaTa paboThlI.

«4»

Pabota BhITIOTHEHA TTOJTHOCTHIO, HO TIPU
BBITIOJTHEHUU OOHAPYKUIIOCh
HEJ0CTAaTOYHOE BlIaJICHUE HaBBIKAMHU
paboThl ¢ KOMIIBIOTEPOM B paMKax
MOCTaBJICHHOM 3a/1a4M; MPABUILHO
BBITIOJIHEHA OOJIbIIast 4acTh paOOThI (CBBIIIE
85 %), nomyuieHo He Oosiee TPEX OMIMOOK;
paboTa BBIMOJHEHA MOTHOCTHIO, HO
HCII0JIb30BaHbl HAUMEHEE ONTHMAaJIbLHBIE
MOJAXObI K PEIICHHUIO MMOCTABJICHHOM
3aJIa4u.

«3»

PaboTa BeIIOIHEHA HE MTOTHOCTEIO,
JOMYIIEHO OoJiee TPEX OmubOK, HO
yYaluics BIIaJeeT OCHOBHBIMU HaBbIKAMHU
paboThI Ha KOMIIBIOTEPE, TPEOYEMBIMH JIJIS
pEIICHHS TIOCTAaBJICHHOH 3a1auH.

«2»

Jlomy1ieHsl cyliecTBeHHbIE OMINOKH,
MOKa3aBIlIWe, YTO YYalIUics HE BIaJECET
00s13aTEIbHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMU pabOThl HA KOMITBIOTEPE WIIN
3HAUUTEIbHAS YacTh PA0OTHI BHITIOJHEHA HE
CaMOCTOATENHHO; padoTa MoKa3aia MoJHOe
OTCYTCTBHUE y y4YalIerocsi 00s13aTeJIbHbIX
3HAaHUU U HaBBIKOB MTPAKTHYECKON PabOTHI
Ha KOMITIBIOTEPE MO MPOBEPSAEMOUN TEME.

KomMOunupoBan
Has paboTa

«5»

[TosTHOCTBIO PaCKPBLI COIEPIKAHUE
MaTepuaia B 00bEme,

IPETYCMOTPEHHOM MTPOTPAMMOMA; H3TOKHUIT
MaTepHall TPAMOTHBIM SI3bIKOM B
ONpEICIIEHHOU

JIOTUYECKOU MOCIIEA0BATEILHOCTH, TOYHO
UCTIOJIE3YSI TEPMUHOJIOTHIO U CUMBOJIHKY;
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DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

NPABWJIBHO BBIMOJIHUJ I'paUKH, CXEMBI,
CONYTCTBYIOILE OTBETY; IOKA3aJl yMEHUE
WJUTFOCTPUPOBATH TEOPETHUECKUE
MOJIOXKEHHSI KOHKPETHBIMH MPUMEpaMH,
IPUMEHSATh UX B HOBOM CUTYyallUH

IIPU BBIIIOJHEHUH MPAKTUUYECKOTO 3aJaHus;
IIPOJIEMOHCTPUPOBAJl YCBOEHUE paHEe
W3YUYEHHBIX COIYTCTBYIOLIMX BOIPOCOB,
c(hOpMHUPOBAHHOCThH U YCTOMYHBOCTh
UCIOJIb3YEMbIX MPU OTPAOOTKE YMEHUH U
HABBIKOB; OTBEYaJl CAMOCTOATENbHO 0€3
HABOJSAILIKX BOIIPOCOB YUUTEIIS.

VYyanuiics caMOCTOATENIBHO BBINOJHUII BCE
ATambl PELICHUS 3a]1a4 HA KOMIIbIOTEPE;
paboTa BHINIOJIHEHA MTOJIHOCTHIO U MOTYYeH
BEPHBIN OTBET WIK UHOE Tpedyemoe
npe/iCTaBlIeHUE pe3ysibTaTta paboThI.

«4»

OTBET yIOBIETBOPSAET B OCHOBHOM
TpeOOBaHUAM HA OLEHKY «5», HO IIPH 3TOM
UMEET OJIMH U3 HEJIOCTATKOB: B U3JIOKEHUHU
JOTMYIIEHBI HeOOJIBIIINE TIPOOETIBI, HE
MCKa3UBIINE COJIEP)KAHUE OTBETA;
JIOTYIICHBI OJIMH-/IBA HEIOUETA TIPU
OCBEIICHUH OCHOBHOTO

coJiepKaHMs OTBETA, UCTIPABJICHHBIE 110
3aMEYaHUI0 YUUTEIS; JOMYIICHBI OIHOKa
win 0oJiee IByX HEIOYETOB MPU
OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WIH B BBIKJIAJIKaX, JIETKO UCIIPABICHHBIC 110
3aMEYaHUIO YUUTEIS.

PaboTa BbITIOJIHEHA TOTHOCTHIO, HO TIPH
BBITIOJTHEHUN 0OHAPYKUIIOCh
HEJ0CTaTOYHOE BJIaJICHIE HABBIKAMU
pabOTHI C KOMIIBIOTEPOM B paMKax
MIOCTABIICHHOM 3aJ1a4uM; TIPABUIIHBHO
BBINIOJIHEHA 0OJIbIIast 4acTh paOOThI (CBBIIIE
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DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

85 %), nomyiieHo He OoJiee TPEX OMIMOOK;
paboTa BBITIOJTHEHA MOJTHOCTHIO, HO
WCIIOJIb30BaHbl HANMEHEE ONTUMAJIbHBIC
TIOJIXOJTBI K PEIICHUIO TIOCTABJICHHOMN
3a]]a9H.

«3»

HenosHo miu Hemoce0BaTeIbHO
PacKphITO CoJIepIKaHNEe MaTepuaa,

HO MMOKa3aHo 00Illee MOHUMaHue BOMpoca 1
POEMOHCTPUPOBAHBI

YMEHHs, JOCTATOYHBIC /IS JaTbHEHIIIETO
YCBOGHHS IPOrPaMMHOI0 MaTepHala;
UMEJIHCH 3aTPYAHCHHS WU JTOMYIICHBI
OLIUOKY B ONPEICICHUH TOHSATHIHA,
UCIIOIb30BaHUHM TEPMHUHOJIOTHH B
rpaduKax, B cXxemMax, UCIpaBICHHBIE TOCTIC
HECKOJIbKMX HABOJAIIMX BOIIPOCOB
YUUTEIIS; YICHUK HE CITPaBHIICS C
IpUMEHEHUEM TEOPHUU B HOBOW CUTYyaIllUU
IIPY BBITIOJIHCHUH MTPAKTHYECKOTO 3a1aHus,
HO BBITIOJIHIII 33JIaHUsT 0053aTeILHOTO
YPOBHSI CIIO’KHOCTH I10 JTaHHOM TeMe; IIpH
U3JI0)KCHUH TEOPETUYECKOr0 MaTepHasa
BbISIBJICHA HEJIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMCHHH U
HABBIKOB.

PaboTa BBIIIOJIHEHA HE MMOJTHOCTHIO,
JTOMYIIEHO OoJiee TPEX omubOK, HO
yUYaluics BIaJeeT OCHOBHBIMU HaBbIKAMHU
paboOThI Ha KOMIIBIOTEPE, TPEOYEMBIMH JIJIS
pEIICHUS TTOCTaBICHHOM 3aauH.

«2»

He packpbITo OCHOBHOE COJIepkKaHue
y4eOHOro MaTepuaia; 0OHapyKEeHO
HE3HAHUE WJIU HETTIOHUMAHUE YYCHUKOM
OonblIel uau Hanbosee BaKHOM 4acTu
y4eOHOr0 MaTepuaa; JOMYIIEHbI OIIHOKU
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DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

B OIIPENICIICHUU NTIOHATUH, IIPU
MCIIOJIb30BAHUN MAaTEMATHYECKON
TEPMHUHOJIOTUH, B CXeMaxX WU rpadukax,
KOTOpBIE HE UCIIPABIIEHBI I1OCTIE
HECKOJIBKMX HAaBOSAIIUX BOIIPOCOB
YUUTENS; YYEHUK OOHAPYKUJI TIOJTHOE
HE3HaHUE U HETIOHUMAaHUe

U3y4aeMoro yuyeOHOro Marepuaia uin He
CMOT OTBETUTh HU Ha OJIUH U3
MIOCTaBJIEHHBIX BOIIPOCOB 10 U3y4aeMOMY
MaTepuay.

Jlomy1ieHsl CylecTBeHHbIE OMIMOKH,
IIOKA3aBILIHE, YTO yYaIUKCS HE BIAJECET
00s13aTEIbHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMU pabOThI HA KOMIIBIOTEPE WIH
3HAYUTENbHAs 4acTh Pa0OTHI BHINIOJIHEHA HE
CaMOCTOSITENIbHO; paboTa MoKa3alia OJHOe
OTCYTCTBHE y YYallerocs o0s3aTeabHbIX
3HAHUN U HaBBIKOB IIPAKTHUYECKON pabOThI
Ha KOMIIBIOTEpE IO IPOBEPSIEMOI TEME.

Tect

«5»

86—-100 % mpaBUIBHBIX OTBETOB Ha
BOTIPOCHI

«4»

71-85 % mpaBUIBHBIX OTBETOB HA BOIIPOCHI

«3»

51-70 % mpaBUIBHBIX OTBETOB HA BOIIPOCHI

«2»

0-50 % mpaBUIEHBIX OTBETOB HA BOTIPOCHI

Jloknan

«5»

OTBeT MOJHBIN U TPaBUIbHBIN Ha
OCHOBAaHUM M3YyYEHHBIX TEOPUI; MaTEpUal
V3JIOKEH B ONIPEACIEHHOM JIOTUYECKOU
IIOCJIEI0BATEIILHOCTH, JINTEPATYPHBIM
A3bIKOM; OTBET CAaMOCTOSTEIIbHBIN.

«4»

OTBeT MOJHBIN U TPaBUIIbHBIN Ha
OCHOBAaHUM M3YYEHHBIX TEOPUI; MaTEpHaIl
M3JI05KEH B OMPEICIEHHON JOTUYECKOU
MOCJIE0BATEIILHOCTH, MIPHU 3TOM JOMYIIECHBI
JIBE-TPU HECYIIECTBEHHBIE OLIUOKH,
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DopMbI
KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

UCIIPABJICHHBIE IO TPEOOBAHUIO YUHUTEIIS.

«3»

OTBET MOJHBIN, HO TIPU 3TOM JIOMYLIEHA
CyIlIECTBEHHAsl OIUOKa, WU OTBET
HEIIOJIHBIM, HECBSI3HBIM.

«2»

[Tpu oTBeTE OOHAPYKEHO HEMTOHUMAaHUE
YYaIIMMCSI OCHOBHOI'O COAEp KaHUs
yueOHOro MaTepualia UK J0MyIEeHbI
CYILECTBEHHbIE OIIMOKU, KOTOPbIE
YUYaIIHMICS HE MOXET UCIIPABUTH IIPU
HABOJAIIKX BOIIPOCAX YYUTENSA, OTCYTCTBUE
OTBETA.

JlomaniHee
3aganue /
udpoBoe
JIOMaIrHee
3a7jaHHC

«5»

Pabora nosiHasg u IMpaBUJIbHAs, BO3MOYKHA
HCCYIICCTBCHHAA omnokKa.

«4»

Pabora HenonHast, Uiy J0NyIIeHo He Ooee
JIBYX HECYIIIECTBEHHBIX OIHOOK.

«3»

PaboTta BrIlIOTHEHA HE MEHEE YeM
HAIIOJIOBUHY, JOIIYIICHA OJHA
CyIICCTBCHHAA OIIMOKa H IIpHU 5TOM ABC-TpU
HCCYIICCTBCHHELIC.

«2»

Pabora BeIMOTHEHA MEHBIIIE YeM
HATIOJIOBHHY WIIH COJIEPKUT HECKOIBKO
CYIIIECTBEHHBIX OINOO0K; paboTa He
BBITTOJTHCHA.

Koncmekr

«5»

KoHcnekT moaHbli ¥ MPaBUJIbHBIN,
BO3MOKHa HECYIIECTBEHHAS OITNOKA.

«4»

KoHcnekT HEeMoJIHbIN, WK JOMYIIEHO HE
0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

«3»

Pabora BbImOIHEHA HE MEHEE YEM
HAITOJIOBUHY, JIOITYIIICHA OJTHA
CYIIIECTBEHHAsI OIMHUOKA M TIPH 3TOM JIBE-TPH
HECYIICCTBCHHBIC.

«2»

PaboTa BbINIOJIHEHA MEHBIIIE YEM
HAIOJIOBUHY WJIH COJIEPAKUT HECKOJBKO
CYILIECTBEHHBIX OLIUOO0K; paboTa He
BBITIOJIHEHA.
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KOHTPOJIA

Bec
OTMETK
"

OuenuBan
ne

Kpurtepuu ouneHuBanus

Penrenue 3amau

«5»

B nornueckom paccykaeHUN U pelieHUN
HeT omuOOoK, 3a7a4a perieHa
panoHaIbHBIM CIIOCOOOM.

«4»

B norudeckom paccyxaeHUH U PEIICHUN
HET CYUIECTBEHHBIX OIMOOK, HO 3aja4a
pelieHa HepalMOHaIbLHBIM CITIOCOOOM, WU
JOIYIIEHO He OoJiee ABYX
HECYIIECTBEHHBIX OINOOK.

«3»

B nornueckoM paccyxieHunu HET
CYILIECTBEHHBIX OIIMOOK, HO JOMYIIEHA
CyIlIECTBEHHAsl OIMOKa B MAaTEeMAaTHUYECKUX
pacuérax.

«2»

NmeroTcs CYIICCTBCHHBIC OIINOKH B
JIOTUYCCKOM PACCYKIACHUU U PCIICHHU,
OTCYTCTBHUC OTBCTA HA 3adHUC.

udposoe
JOMaIHee

3aJaHuc

«5»

[TpaBunbHOe BhIMOTHEHUE 85—100 %
3aJIaHUN.

«4»

[TpaBunbHOE BhIOTHEHHE 65—84 %
3aJIaHUN.

«3»

[IpaBunbHOE BhINOTHEHUE 45—64 %
3aJIaHUN.

«2»

[IpaBunbsHOe BeinmosiHeHUE 0—44 % 3amaHuii.

[Ipoexr

«5»

Pe3ynpTaToM npoekTHOMN pabOTHI SABISIETCS
pabounii mpoaykT. OnucaHue MPOoeKTHON
pabOThI MOTHOCTHIO COOTBETCTBYET
CTpYKTYype mpoekTa. Bce HeoOxoanmbie
ATambl IPH paboTe HAJl TPOCKTOM
BBITIOJIHEHBI B COOTBETCTBUH C
tpeboBanusamu. [lo pe3ynbpraram paboTh
CIEJIaHbl BBIBOJIBI.

«4»

Pe3ynbTaTtoM npoeKTHOU paboThI SIBISETCS
HE MOJIHOCTBIO MPOTECTUPOBAHHBIN
npoaykT. OnucaHue NpoeKTHOU pabOThI B
LIEJIOM COOTBETCTBYET CTPYKTYPE MPOEKTA.
Ortarnbl paboThl HAJl TPOSKTOM BBITTOJTHEHBI
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OTMETK
"
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ne
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C HEKOTOpPbIMM 3amevyaHusiMu. [1o
pe3ynbTaTaM paOOThl ClI€JIaHbl BHIBOIBI.

«3»

Pe3ynbTaToM npoeKkTHOM pabOTHI SBISIETCS
HETOTOBBIN MPOAYKT. OnucaHrue NpoOeKTHOU
paboTHI BHITIOJTHEHO 0€3 COXpaHECHUS
CTPYKTYpBI ITpoeKkTa. HekoTopseie aTamnbl
paboTHI HAJl MPOEKTOM HE BBINOJIHEHHI. [10
pe3yabTataMm paboThl HE CACIaHbl BBIBOIBI.

«2»

[IpencraBnenHas paboTa MpeacTaBisieT
coboii pedepar, npoaykT B pabote
OTCYTCTBYET.
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®OPMA MPOBEJIEHUS 3AHATHIA

OnextuBHbIN Kypc «IIpakTrueckas napopmaruka» 1 10—11 kmaccos
paccuMTaH Ha MPOBEICHNUE 3aHATHI IO OJTHOMY aKaJIEMUYECKOMY 4acy B HEJEIIO.
[Ipenycmotpena rpymnmnosasi hopma 3aHsITUH B Ki1acce ¢ yuurenaeM. OJIHaKo
HaJIM4ue 00y4aroumx U METOAMYECKUX MaTeprasoB Ha miIaT(opme NO3BOJISET PU
HE0OXOIMMOCTH OPTraHU30BATh U JUCTAHIMOHHYIO (POPMY IIPOBEICHUS 3aHATUH.
TemaTnueckoe MmIaHUpPOBaHUE KaXA0ro Kjiacca COCTOUT U3 2 MoayJel mo 1-3
paszena, B KaXXJ0M U3 KOTOPBIX OT 5 10 15 3ansATnid. 3aHATHS IPELyCMATPUBAIOT
KaK MHAMBUIYAIbHYIO, TAK U TPYNIOBYIO (POPMBI pabOThI HIKOJIBHUKOB. B
AJIEKTUBHOM Kypce HanboJiee pacrpocTpaHeHbl clieyromue popmMbl paboThI:
00CYXJIeHHUS, TUCKYCCUH, PEILICHUS KEHCOB, MPAKTUKYMBI.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
METOJNYECKUE MATEPUAJIBIL 11 YUEHUKA
HOMOI[YJ'IBHBIC ANTAKTHYCCKHUC MaTepI/IaHBI, HpeI[CTaBJ'ICHHBIC Ha

oOpazoBaTenbHOM TaTdopme (B TOM YKCIIE pa3JaTOUHbIA MaTepual U T. 1.).
METOJIMYECKHNE MATEPUAJIbI JIJISI YUUTEJIA

JleMOHCTpallMOHHBIE MaTepUabl IO TeME 3aHATUSA. MeToinueckue MaTepuanbl,
Metoauueckoe BUI€0 ¢ MOAPOOHBIM Pa3d0pOM MaTepHaIoB, PEKOMEHAYEMBIX IS
UCIOJIb30BaHMS Ha 3aHATUU.

JINTEPATYPA IJIA YUUTEJIA
1. ®IoC Cpennee obmiee obpazoBanue. [Ipukaz MunoOpHayku Poccum ot
17.05.2012 N 413 (pen. Ot 11.12.2020) [Dnexrponnbii pecypc]. URL::
https://fgos.ru/fgos/fgos-soo/ (mara oopamenus: 20.04.2024).
2. ®enepanbHas  paboyas  mporpamMmMa 1O y4eOHOMY — TpEIMETy

«ndopmarukay. ba3zoBelli ypoBeHb [InektponHbii pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (nata obopamenus: 20.04.2024).

3. ®denepanbHas ~ paboyas ~ mporpaMmMa MO0 y4yeOHOMY  NpeaMeTy
«adopmarukay. YrimyOonéuueiii ypoBeHb [DnekrponHbI pecypc]. URL::
https://edsoo.ru/rabochie-programmy/ (nata obopamenus: 20.04.2024).

4. TlonsxoB, Epemun. HWudopmartmka. 10 kmacc. YueOHuk. ba3oBbiii u

yrayOneHHsiit ypoBHH. B 2-x yactax. ®I'OC. — [Ipocsemenue, 2023.

5. TlonmsaxkoB, Epemmn. Hudopmarmka. 11 xkmacc. VYueOuuk. ba3oBbiii u
yrayonéHasiid ypoBHU. B 2-x wactax. — IIpocsemenue, 2022.

6. Kamuaun U.A., Cambuikuaa H.H. Uadopmaruka. 11 kmacc. YrinyOnéHHblid
ypoBeHb. YueOHuk. YMK «Mupopmaruka. (10-11)». ®T'OC. — bunom.
Jlabopatopus 3nanui, 2019.

7. bocosa JL.JI., bocoBa A.IO. Nndopmartuka. 10 kmacc. YueOnuk. ba3osbiii
ypoBeHb. YMK bocoBoii. — bunowm. JlabopaTtopus 3uanwmii, 2019.

8. bocosa JI.JI., bocoBa A.IO. Mudopmatuka. 11 kmacc. YueOnuk. bazosbiii
ypoBeHnb. YMK BbocoBoii. — bunowm. JlabopaTtopus 3uanwmii, 2021.

9. Meroanueckoe mocobue «DuHAHCOBAas TPAMOTHOCTH B IIKOJIBHOM Kypce
uHpopmatukm» 10—11 kmaccel ocHOBHOM mIKoJIbl. — Mocksa, 2018.

10. ITonsixo K.FO. HccnemoBanue HENPEephIBHBIX U IUQPPOBBIX CHCTEM
ynpasienus B cpene Scilab. CIIOI'MTY. — CII6.: 2020.— 274 c.
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11. Scilab: Pemenne nnxeHepHslx 1 MateMatuyeckux 3anad / E. P. Anekcees,
O. B. UYecnokoBa, E. A. Pynmuenko. # M. : ALT Linux ; BMHOM.
Jlaboparopus 3nanuit, 2008. # 260 c. : un. ; 8 c. uB. Bkiekku.# (bubanoreka
ALT Linux).

12. Kononensko JI.A., PactockyeB B.B., KyctukoBa M.A., banapr C.A.,
beikoBckas E.A., MawpoBa A.C. Maremarndyeckoe MOJAECIMPOBAHUE B
texHochepHoit 6e3onacnoctu. — CII16: Yuausepcurer U'TMO, 2018. — 65
c.

13. Kanna Anekceesnd Kan. Hetiponnsiit cetn. DBomonus. — SelfPub; 2018.

14. CanaxoBa, A.A. OOyueHue OCHOBaM HCKYCCTBEHHOI'O HHTEJJIEKTa H
aHanM3a JaHHBIX B Kypce HH(POPMATUKH Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanusa: moHorpaduss / H. H. Cambuikuna, A. A. CanaxoBa. —
Mocksa: MIIT'Y, 2022. — 228 c.: ni.

15. CnpaBka LibreOffice [DneKTpOHHBIM 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
oOpamienus: 20.04.2024)

[MN®POBBIE OBPA30OBATEJIbHBIE PECYPChI U PECYPChl MUHTEPHETA
O6pa3zoBarenbHas mwiaTdopma.

YYEBHOE ObOPYJIOBAHUE

Kommnbrotep (cTanimoHapHbBI KOMIIBIOTEP, HOYTOYK, TUTAHIIIET).
KoMmnbroTepHbi€ MBIIIH.
KnaBuarypsr.

YUYEBHOE ObOPYIOBAHMUE JUJIA ITPOBEJJEHIMA

JIABOPATOPHBIX PABOT, IIPAKTUYECKNX PABOT Y IEMOHCTPAIIMI
MynbTUMEIUUHBIA MPOEKTOP C HKPAaHOM (MHTEPAKTUBHOW JOCKOW) WU
VHTEPAKTUBHAS [TaHEIb.
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