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MNOSCHUTEJIbBHASA 3AIIUCKA

PabGouast mnporpamma »snektuBHOTO Kypca «IIpakTuueckas mHpopmMaTHKay COCTaBICHA
Ha ocHOBe TpeOoBaHMII K pe3yidbTaraM OCBOSHHsS OCHOBHOW 0O0Opa3oBaTeIbHOW IPOTpaMMBbI
cpeaHero obmiero oOpa3oBaHMs, TMpeAcTaBiIeHHbIX B  @DemepadbHOM  TrOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHAAPTE
cpenHero obmiero oOpaszoBanus, PDenepaiabHONW 00pa30BaTEIBHOW MPOTPAMMBI
cpeanero oOmiero oopa3oBanus, a Takke [IpumepHOi mporpaMMBbl BOCIUTAHHUS.

[Iporpamma Kypca pa3paboraHa TakuM o00Opa3oM, dYTOOBI HapsIy C pa3BUTHEM
TEXHOJOTHYeCKHX HaBbIKOB B oOiactu MKT mpoucxomuno pa3BuTHE KpeaTUBHBIX CIOCOOHOCTEH
oOyuaronuxca. Takoit moaxon coorBerctByeT STEAM-o6pa3zoBanuio u CIIOCOOCTBYET
Pa3BUTHIO (QYHKIIMOHAIBHOW IPAaMOTHOCTH.

Hean u 3aga4yu j1eKTHBHOTO Kypca «IIpakTnyeckass mHPOpMaTHKA»

PabGouass mporpamma snektuBHoro kypca «IIpaktudeckas uH(pOpMATHKa»  COIEPIKUT
OOIIyI0 XapaKTepUCTUKY, LEIU U 3aJaud HM3y4EHMs, NPEIMETHbIE Pe3yibTaThl Ui KaKIO0TO U3
MOOYJIEH.

OCHOBHOIl 1LIeNIbI0  3JIEKTUBHOIO Kypca  siBisierca  (opMuUpoBaHHE (DPYHKIHMOHAIBHO
I'PaMOTHOM JUYHOCTH o0yyaromuxcs, TOTOBHOCTHU U CIOCOOHOCTH HCII0JIb30BaTh
NOCTOSIHHO TpUOoOpeTaeMble B TEUYEHUE JKU3HU 3HAHMS, YMEHUS M HaBbIKU JUIS pEIICHUs
MaKCUMaJIbHO IIMPOKOIO JHalra3oHa >KU3HEHHBIX 3aJad C HCIOJIb30BaHMEM LUGPOBOM cpenasl U

HPOrpaMMHUPOBAHHUS.

Mecto 3jexkTHBHOrO Kypca «IIpakrudeckass mHpopmaTukar

B YU4eOHOM ILIaHe

[Iporpamma  kypca  paccuutaHa Ha  ydeHukoB 10-11  kiaccoB
00111€00pa30BaTEIbHBIX IIKOJ, MPOSBISIONIMX MHTEPEC K MPOrPaMMHUPOBAHMUIO U aHAIHU3Y
JTaHHBIX.

OOmiee KONMMYECTBO Y4YEOHBIX YAacOB, 3alUIAHUPOBAHHBIX HA BECh NEPUOJT OOyUYCHWUS,
HEOOXOIMMBIX JJISI OCBOCHHSI MPOrpamMMbl, cocTaBiseT 68 daco, mo 34 vaca B 10 u 11 kmaccax
COOTBETCTBCHHO.

IIVNIAHUPYEMBIE PE3YJIbTATBI:

JIMYHOCTHBIE pe3yabTaTbl OCBOCHHMSA J3JICKTHBHOI'O KypcCa

B pesynbraTe  M3ydeHHs  DIEKTUBHOIO Kypca «IIpakTryeckas HHPpOpPMATHKA
st 10-11 xmaccoB 'y oOywatomerocst  OyayT  cOpMHUPOBAHBUIMYHOCTHBIE — PE3YJIbTAThI
CIENYIOIINX OCHOBHBIX HAIIPAaBICHUN BOCIUTATEIBHOMN

ACATCIIBbHOCTH.
FpaofcdaHCKoe socnumanue.

® coOuoeHre HOpM WH(GOPMAIIMOHHON 0€30MacHOCTH;
® CoONOJeHNE aBTOPCKOTO TIPaBa;

® TOTOBHOCTb IIPOTUBOCTOATH HJIEOJOTHMM 3KCTPEMHM3Ma, HAIlMOHAIU3MA,
JUCKPUMHMHALMM [0  COLMAJIbHBIM, HAIlMOHAJIBHBIM  NPU3HAKaM B
BUPTYAJIBHOM IIPOCTPAHCTBE.

HampuomuquKoe socnumanue.



IICHHOCTHOE OTHOIIICHUE K JIOCTHXKCHUSAM Poccuu B HaykKe, TEXHOJIOTHSX,
MOHUMaHWE 3HAYCHHS OTEYECCTBEHHBIX TEXHOJIOTHUYCCKHUX PEIICHUH B )KU3HU
nuGPoOBOTO OOIIIECTBA;

c(hOpMHPOBAHHOCTD MPEANOYTUTEIHHOTO OTHOIIEHUS K MPOTPAMMHOMY
oOecrieuyeHHIo, BKIIOYEHHOMY B PeecTp poOCCHIICKOro MpOrpamMMHOIO
oOecrieueHusl.
Jyxoeno-upascmeennoe socnumanue:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHUYECKOTO IIOBEJICHHUS,
BKJIIOUasl IOBEJICHUE B ceTu MHTepHeT;

CITOCOOHOCTh K OIIEHKE CHTYyallid W TPUHITHIO OCO3HAHHBIX PEIICHUH,
OpPHUEHTUPOBAHHBIX HA MOPAITBHO-HPABCTBEHHBIE HOPMBI 1 IEHHOCTH.
Dememuyueckoe socnumanue:

3CTETUYECKOE OTHOIIEHHE K LHU(PPOBOMY MHpYy, BKJIIOUYas 3SCTETUKY
HAy4YHOT'O U TEXHOJIOTUYECKOI'O TBOPUYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATDL PA3JIMYHBIC BUIbBI I_[I/I(l)pOBOl"O TBOpPYCCTBA, B
TOM YHUCJIC CO3JaHHBbIC C TIOMOIIBIO HCKYCCTBCHHOI'O MHTCJJICKTA.

Duzuueckoe socnumanue:

c(hOpMHPOBAaHHOCTh OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 30POBBIO,
BKJIIOYas 3J0pOBbecOepexeHne mpu padboTe ¢ KOMIBIOTEPHON TEXHUKOM.

Tpyooeoe ocnumanue:

TOTOBHOCTh K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTHYECKOM HaIllIpaBJICHHOCTH,
CIIOCOOHOCTH UHULUUPOBATD, INIAHUPOBATH U CAMOCTOATCIIbHO BBIINOJIHATH
ACATCIIBHOCTDH, CBA3AHHYIO C HHq)OpMaHHOHHBIMH TEXHOJIOTHUSIMHU,

uHTEepeC K cdepam npodhecCHOHATbHON ESTeNbHOCTH, CBS3aHHBIM C
NporpaMMHUPOBAaHMEM, HAyKOH O JIaHHBIX, MAIIUHHBIM OOy4YeHHEM H
JIPYTUMH HaINpaBICHUSAMHU OTPACIU WH(POPMALIMOHHBIX TEXHOJIOTHH;

MOHUMaHKE Pa3HOOOpa3usl HAMPABICHHUI B OTpacid HHPOPMALIMOHHBIX
TEXHOJOTMH W yMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp  Oymymieit
npodecCuu 1 pearn3anii COOCTBEHHBIX )KU3HEHHBIX TUIAHOB;

TOTOBHOCTh M CIIOCOOHOCTBH K O6pa30BaHI/IIO u CaMOO6p3.30BaHI/II-O Ha

HPOTSKEHUU BCEU KU3HU.

DKonocuueckoe 6oCnumaHue:

OCO3HaHHE TJI00AJBHOr0 XapakTepa JKOJIOIMUECKHX HpolOiieM M myTed ux

pemieHusi, B TOM 4YHCIE C Y4E€TOM BO3MOXHOCTEH HMH(DOPMAIIIOHHO

KOMMYHHKAIITMOHHBIX TEXHOJIOTHIA.

HeHHOCWlb HAY4YHO2O0 NO3HAHUA.

c(hopMHPOBaAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HMHPOPMAIIMOHHBIX  TEXHOJIOTHH, MH(POBHU3ALUU
COBpPEMEHHOTI0 O0IIeCTBa, 3a CYET MOHUMAHUS POJIU UH(GOPMALIMOHHBIX
pecypcoB, HH()OPMAITMOHHBIX IPOILIECCOB U MH(POPMALTMOHHBIX TEXHOJIOTH;



. OCO3HAaHHME LEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH K BEIECHUIO
MPOEKTHON W MCCIENOBATEILCKON JI€SITEIbHOCTH HWHAWUBUAYalbHO U B
TpyIlIe.

B nmpornecce nocTuKeHUs INYHOCTHBIX PE3YIbTATOB OCBOCHHSI DJIIEKTUBHOTO
kypca «IIpaktuueckas unopmarukay mist 10-11 knaccoB y oOygarommxcs
COBEPIICHCTBYETCS SMOIMOHAIBHBIN WHTEJUICKT, MPEeIOIararoIii
c(OpMHUPOBAHHOCTb:

® YMCHMA NPUHHUMATh OTBCTCTBCHHOCTH 3a CcBOE IIOBCACHUC, OBITH OTKPBITBIM

HOBOMY;

A4 BHYTpeHHCfI MOTHUBAaIIUU, BKJIIOYAIOIISH CTPEMIJICHUEC K JOCTHIKCHUIO LEJIHU U
ycnexy, MHUIMaTUBHOCTb, YMCHUC HeﬁCTBOBaTL, OTTAaJIKUBasiChb OT CBOHUX

BO3MOYKHOCTEH;

¢ COLOUaJBbHBIX HaBBbIKOB, BKIHOYarOmux CIOCOOHOCTH BBICTpanBaTb

OTHOICHUA C APYTUMH JIIOAbMMU.
MeTanpe)lMeTHme pe3yibTaThbl

B pesynbrare = M3ydeHHs] ~ 3JCKTHBHOTO kypca  «lIpakTudeckas
nHpopmaTtukay 11 10-11 kimaccoB y oOyuaromierocst 0yayT chopMUpPOBaHBI
MeTanpeIMEeTHbIe  pe3yJIbTaThl, OTPAKCHHBbIE B  YHUBEPCAIBHBIX YYCOHBIX
NEUCTBHSIX, @ UMCHHO — TI03HABATElIbHbIC YHUBEPCAIIbHBIC yUCOHbBIC ACHCTBHUS,
KOMMYHHKATUBHBIC  YHUBEpPCAIbHbIC  y4eOHbIE  JCHCTBHs,  PEryJIATHBHbBIC
YHUBEpCaJIbHbIC YUCOHbBIC JICHCTBUS, COBMECTHAS JCSATEIBbHOCTD.

I[Mo3HaBaTeIbHBbIE YHHBEPCAJIbHbBIE YUeOHbIE 1eliCTBHSI
bazosvie nocuueckue oeticmeus:

¢ BCECTOPOHHE  paccMaTpuBaTh  CaMOCTOSTENBHO  CHOPMYJIUPOBAHHYIO
npooJiemy;

¢ BpIOMpPATh OCHOBAHUS Ui CPAaBHEHUs, Kiaccu(uKauu U 0000IIeHus;

® OmpeieNsTh LeNH AesITeIbHOCTH, (OPMYINPOBATh 3aa4M JUIs TOCTHUKEHUS

ueneﬁ, BBIACJIIATH KPUTCPUU OLICHUBAHUS IMOJIYYCHHBIX PE3YJILTATOB,
® BLBIABJIATH 3aKOHOMEPHOCTU W IPOTHUBOPEYUA B 0oapmKX 00BEMAX JaHHBIX;
g pa3pa6aTbIBaTL IJIaH PCIOCHUSA HpO6J’IeMBI C y‘IéTOM aHaJin3a JaHHBbIX;

¢ BHOCHTH KOPPEKTHUBEI B IIPOLCCC aHAIIN3a JaHHBIX, OLICHUBATh COOTBETCTBUEC
pe3yAbTaTOB LIENSIM;

¢ Dpa3BUBATh KPCATHMBHOC MBINUJICHUEC IMPU PECIICHHUHN NPAKTHUYCCKHUX 3aaad U3
pealbHOM KU3HU.
bazosvie uccnedosamenvckue oevicmeus:

® BIIAJNETh HaBbIKaMH y4eOHO-UCCIeI0BATENbCKON u MPOEKTHOM
JeSATETbHOCTH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pELICHMS NMPAKTUYECKUX 3aJa4 aHaJIu3a JaHHBIX W MAIIMHHOIO
00yJYeHMUS;

¢  crnocoOcTBOBaTh (POPMUPOBAHHMIO HAYYHOI'O THUIMA MBIIUICHUS, BJaJeHHE
TepMUHOJIOTHEH B OOJACTH HAayKH O JAHHBIX M MAIIMHHOTO OOy4YeHHs,
KJIFOYEBBIMH NOHATHSIMU M METOJAMHU;



® BBIIBJIATH HPUYHNHHO-CICACTBCHHEBIC CBA3HU IIPHU aHAJINU3C OOJIBIITNX JAaHHBIX,
BBIABHUI'aTb U MPOBCPATH T'HIIOTE3bI;

aHaJM3UPOBAThH MOJYYEHHBIEC B XO/I€ PEIICHUS NIPAKTHUYECKHUX 3aa4 aHajan3a
JAHHBIX  pe3yJIbTaTbl, KPUTHUYECKH OLIEHUBATh HUX  JIOCTOBEPHOCTH,
(dbopMHpPOBATH MPOTHO3 HA OCHOBE aHAJIN3a MOJYYECHHBIX JaHHBIX;

MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JacTeif;
BBIJIBUTaTh HOBBIE HJICH, IIpEeAJIaraTb OPUTHMHAJIBHBIE MTOAXOABI W PELICHUS.

Paboma c ungpopmayuei:

BJIaI€Th HaBBIKAMM IOJy4eHUs UHPOPMAIMK U3 OTKPBITHIX HCTOUYHUKOB,
CaMOCTOSATENBHO  OCYLIECTBJIATH IOMCK, aHAJIM3, CHCTEMATHU3alMI0 U
HMHTEpIpeTauo HHPOPMALIIY;

OCHUBATb JOCTOBCPHOCTDb HOHy‘-IGHHOﬁ I/IH(l)OpMaI_II/II/I, €€ COOTBETCTBHE

IMpaBOBbIM U MOPAJIBHO-OTUYCCKUM HOpMaM;,

UCIIOJIB30BaTh  CpeAcTBAa  MH(MOPMAIMOHHBIX M  KOMMYHMKAIMOHHBIX
TEXHOJIOTMI B  pEUIeHMM  KOTHUTHUBHBIX, = KOMMYHUKAaTHBHBIX U
OpraHM3allMOHHBIX 3a7ad ¢  coOnroJeHHeM  TpeOOBaHMM  TEXHUKHU
0€30MacHOCTH, THTHEHBI, PEeCypcoCcOepeKeHHsI, MPaBOBBIX M ITUYECKUX
HOPM, HOPM HMH(}OPMaLIMOHHON 0€3011acHOCTH;

BJIQ/ICTh TMpaBWJIaMU WH(POPMAIMOHHOW OE30MacCHOCTH JIMYHOCTH.
KoMMmyHnkaTHUBHbIE YHUBepcajbHble Y4eOHbIe JAelcTBHS
Obwenue:

OCYIICCTBIIATH KOMMYHUKalUU npu pa60Te Hazg KOJIJICKTUBHBIMHU

MIPOCKTAMU;
YMETh apryMEHTHPOBAHHO BECTU JHMAJIOT;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PCHUS.
CosmecmHasi 0essmenbHOCmb:

YMETH CpaBHHMBATh KOMAaH/JHYIO U UHAUBUAYAJIbHYIO pa60Ty HaJl IPOCKTaMU,
HaXoAUuTb MPCUMYIICCTBA U HCAOCTATKU,

pa3pabaTeiBaTh KPUTEPUH OIEHKU MPOEKTa W OIEHHUBATh KAaYECTBO CBOETO
BKJIaJ]a ¥ KOKJIOTO y9aCTHUKA KOMaH/bl B OO pe3yJIbTaT;

YMETb OICHUBATH HOBU3HY, OPUTHHAJIIBHOCTD U MPAKTUYCCKYIO 3HAYUMOCTD

IIPU PACCMOTPEHUU UJIEH I HOBBIX IPOEKTOB;

NPOSIBISATh HABBIKM KPEATUBHOTO MBIIUICHUS, OBITh WHUIMATUBHBIM.
PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopzanusayus:

CaMOCTOATCIIBHO BBIABJIIATDH HpO6J’ICMLI, CTaBUThb H (I)OpMyJ'II/IpOBaTB
MMPAaKTUYICCKUC 3aJa4IU B oOtacTu aHanu3a JaHHBIX

COCTaBJISITh U CBOEBPEMEHHO KOPPEKTHUPOBATH IUIAH PEIICHUS MPOOJIEMBI C
y4€TOM HMEIOLIUXCSI PECYypPCOB;

pacupsATh paMKH Y4eOHOTO Kypca Ha OCHOBE JIMUHBIX MPEIIOYTEHHIA;



® yMeThb apryMEHTUPOBATh CIACIAHHBIA BHIOODP, OpaTh OTBETCTBEHHOCTH 3a
npejjaraeMoe pelieHue;

® OILIGHUBATh MPHOOPETEHHBIA OIBIT;

® crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON SPYyAULIUH B
pa3HBIX 00IaCTAX 3HAHUM.
Camokoumponnb:

® BHOCHTH KOPPEKTUBBI B NesITeTbHOCTD npu BO3HUKHOBEHUU
HEOOXOIUMOCTH;

® OLIEHUBATh pe3yJbTaThl HA COOTBETCTBUE IOCTABICHHBIM LIEJISIM;
® HCIIOIB30BATHh NPUEMBI PeIIEKCUU JIJIsl OLEHKH CUTYalllH, BEIOOpa BEPHOTO
peLIeHus;

® OOCHMBATh PUCKHU U CBOCBPEMCHHO KOPPEKTHUPOBATH ACATCIBHOCTH IJIA
CHUIKCHUA BO3MOXXHBIX PUCKOB;

®  YYUTHIBaTh APTyMEHTHI JPYTUX NPU aHAIH3E PE3yJbTATOB NEATCIBLHOCTH.
Ipunamus cebs u opyeux:

® I[IPUHUMATh MOTHUBBl M apryMEHTBl JAPYTMX IIPU aHAJIU3E PpPE3yJIbTAaTOB

eI TCIbHOCTH;

® pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MNO3ULIMH JPYTOro 4YeaoBeKa.
COAEPXAHHUE DJIEKTUBHOI'O KYPCA

«(ITPAKTUYECKAA UH®OPMATUKA»

OnexktuBHbIl Kypc «lIpakTnueckas wuHPOpMATHKA» UMEET MOIYJIbHYIO
CTpYKTYypy. Kaxaslii Monynb mpeanosaraeT mojiyrojloBoe oOy4eHue U COCTOUT U3
TEMaTHUYECKUX Pa3/IelIoB.

10 KJIACC (34 uaca)
1. Moaynbs «O0paboTKa U HHTEIUICKTYaIbHBIH aHaIn3 gaHHbIx» (17 yacos)

2. Moayns «O6paboTKa CHMBOIBHOW HH(OPMAIUU U YHCICHHbIE MeTOIbD (17
4acoB)

11 KJIACC (34 yaca)

1. Moayns «MopenupoBanue U ontumusaims» (17 gacos)

2. Monynb «VcKycCTBEHHBIH HHTEIUIEKT U MamuHHOE o0y4deHne» (17 yacoB)



Temsr,
pacKphIBaloIIne
JIAaHHBIN pas3nen

MPOrpaMMBl,
U KOJIMYECTBO

Jacos,

OTBOAMMOC Ha HUX

HU3y4CHUE

TEMATHYECKOE IINIAHUPOBAHUE KYPCA

«ITPAKTHYECKASI HUH®OPMATHKA»
10 xmxacc -1 gac B Hegenro, Bcero — 34 yaca

YueOHoe coepkanue

OCHOBHEBIC BHJIBI
eI TeIbHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX

JeUCTBUIA)

Paznea 1. O6padoTka MACCHBOB JAHHBIX B 3JIEKTPOHHBIX Ta0JIUIIAX

DOyHKINU
AIIEKTPOHHBIX
TabnuIl ams
00paboTku
0OoIBIINX
MaCCHBOB JIaHHBIX
(1 gac)

(9 yacos)

Hcnonp3oBanue (yHKITHIA
B OT mis 06paboTku
OOJIBIINX MacCHUBOB
IAHHBIX 0€e3
JIOTIOTHUTEITbHBIX
yenosuit: CUET, CYMM,
CP3HAY, MAKC, MUH.
OG6paboTka 0THOTO
JlMara3oHa 3Ha4eHU I pU
HaJIMYUH YCIIOBUS C
MOMOIIBIO (PYHKITHIHA:
CUETECJIN,
CYMMECIJIN,
CP3HAYECIJIN.
O0paboTka HECKOJIBKHX
JIMara3oHOB 3HaAYCHUH NpH
HaJIMYUU HECKOJIBbKUX
YCIIOBUU C TOMOILBIO
(byHKUUIA:
CUETECJIMMH,
CYMMECJIUMH,
CP3HAYECJIUMH,
MAKCECIJIH,
MUWHECIJIN.

e PackpbIBaeT CMbICI
HU3y4aeMbIX TOHATUHN.

¢ lcnione3yeT macrep
¢byHKuMi npu padote ¢
oT.

e PaszpabateiBaeT alroputM
pelieHus 3a1a4u ¢
HCII0JIb30BAHUEM
CTaTHUCTHYECKUX (YHKIIMI
1711 00paboTKH OOJIBITUX
MacCHBOB JIaHHBIX.

¢ Kitaccupunupyer
¢byHKuMM 111 00paboTKN
MacCHBOB IO HATHYUIO
WM OTCYTCTBHIO
YCIIOBUS/y CIIOBHIA.

e lcnons3yer
BO3MO>KHOCTH 00pabOTKH
JAHHBIX C TTOMOIIBIO
dbynkmuii B OT pos
penIeHus: MOBCEIHEBHBIX

3a7ad4.



TeMpl,
pacKphIBaloIIne
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

Buzyanuzanus
naHHbIX (1 gac)

VYueOHoe conepxkanue

OO6paboTka 60TBIIAX
00bEMOB aHHBIX B DT
nepe BU3yann3aluei.
Oco0eHHOCTH pa3HBIX
BHJIOB TUATPAMM U UX
WCITOJIb30BaHMUS.
[TocTpoenue nuarpamMm B
LibreOffice Calc ¢
MMOMOIIBIO MacTepa.
CroinbOuaras, JIeHTOYHAs,
KpyroBasi AHarpaMMel,
rpaduk.
JnarpaMmel B sueiikax —
CHapKJaiHBblI.
Jpyrue TUIIbl AuarpaMmm:
o CroJIOUBI U IMHUU
e bupxenas
auarpamma
o OOmnactp
e [Ily3bippKOBas
JIuarpaMmMaMu

o Ceruaras

OcCHOBHBIE BUIBI
JESITENLHOCTH
y4aIuxcs Ipu U3yIeHUH
TEMEI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

¢ PackpriBaer cMmbICa
W3y4aeMbIX TMOHSTHH.

¢ Omnpegensier ueinb
BU3YQJIN3allUM JIaHHBIX.

e BriOupaeT u ucnoib3yer
¢ynkuun 3T s
00pabOTKN TaHHBIX MEpe]
BU3yalIu3alueH.

e Ilonumaer pasnuuue
TUIOB AUArpamm U
rpaMOTHO BbIOMpaeT
NOAXOAILYIO B
3aBUCUMOCTH OT LIEJIH
BU3YyaJIU3aIUH.

¢ Crpout nuarpamMmsl B
LibreOffice Calc ¢
IMoOMOIIbO MAaCTCpa B
COOTBETCTBHUU C
BBI6paHHI>IM THUIIOM Ha
OCHOBE 00pabOTaHHBIX

JaHHBIX.

e IlpoBoauT nepBUYHBIN

JMarpaMma.
aHaJIU3 JAaHHBIX HA OCHOBE
BU3YyTU3AIUH.
Bo3moxHbIE MonenupoBaHue o PackpriBaeT cMbIci
HamnpaBJICHUS SKCIIEpUMEHTA NIpu padboTe M3y4daeMbIX IMOHSITHH.
HCCIIEA0BAHUM. HaJ MHIUBUTY AJIbHBIM . [Tosicasier
OTKpBITBIE npoekroM. Mcrnonb3oBanue HAIIpaBJICHUS
nanabie. opmar (hyHKIUI: HUCCIEOBAHUN.
CSV (1 gac) CIIYUMEXAY() u ° Hcnomnp3yer maru
CIIYUMEXY.AB() nns MacTepa reHepaluu

MMOJIY4YCHHA MOACIN

JaHHBIX ILCIIbIX CJ'Iy‘-IElﬁHBIX

CJ'IyT—IaI‘/JIHLIX qyuCCI OJisd



TeMpl,
pacKphIBaloIIne
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

O6paboTka
MaCCUBOB JIAHHBIX
B JJICKTPOHHBIX

tabnumax (1 gac)

VYueOHoe conepxkanue

YHCeN B ONIPENCIEHHOM
Jrana3oHe.

Hcnonp3oBanue QyHKINN:
CJIMUC() n CJIIHUC.AB()
JUIS IOJIyYEHMS CITy4aiiHbIX
yyucen B quamna3one ot 0 1o
1.

OTKpBITBIE 1aHHBIE B CETH
WNuteprer. ®opmar CSV.

Hcnonb3oBanue GpyHKIMHA
OT nns o6paboTku
OOJIBIIMX MacCHUBOB
JTaHHBIX.

Maccussl JaHHBIX B OT.
OnHOMEpPHBIE U
JIByMEpHBIE MAaCCHBHI.
Tunsl 1aHHBIX, PE3yJIbTaT
paboTel. DyHKIMSA
HAUMEHBIINNI
(HAUBOJIBILINI).
IToannemMeHTHOE CI0XKEHHE,
BbIUUTAaHUE, YMHOXKEHHUE U
JIeTIEHUE 3JIEMEHTOB JIBYX
MacCHBOB.

Pemenne mpukiiagHbIx
3a71a4 BEIOOPOYHOTO
CYMMMPOBAHUS C
HCIIOJIb30BaHUEM

OcCHOBHBIE BUIBI
JESITENLHOCTH
y4aIuxcs Ipu U3yIeHUH
TEMEI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

MOJTy4eHUs
HE00X0UMOTo
pacnpeneseHus.

IToHnmaet paznuuue
WHCTPYMEHTOB
reHepaLHy CIIy4aHbIX
YUCEeJl U JOKA3bIBAET
MPaBWIBHOCTb BBIOOpA
JUIs MOJIETTUPOBAHUS
SKCIEPUMEHTA MpHU
MPOBEICHUU
HCCIIe0BaHUS.

Ocy1iecTBisieT OUCK
OTKPBITHIX JAaHHBIX B CETH
HNutepHar.

PackpbiBaeT cmbICa
M3y4aeMbIX OHATHUH.

ITonumaer pasnuuue B
MIpUMEHEHUH QOopMyIT K
JMara3oHy s4eeK u
MpUMEHEeHNH QOopMyIT K
MacCCHUBY JAHHBIX.

[Ipumensier
BBIYUCIIUTENIbHBIC
(GyHKINHM K MaccuBam
JIAHHBIX JJIs1 TOBBILICHUS
3¢ peKTUBHOCTH peIIeHHs
MPUKJIAJHBIX 3a/1a4
aHaIM3a JaHHBIX.

Pemaer 3amaun
MIO3JIEMEHTHOTO
CJIO’KEHMsI, BBIYUTAHUS,
YMHOXCHUS U JCICHUS
JIBYX MAaCCHUBOB.




TeMpl,
pacKphIBaloIIne
JIAaHHBIN pas3nen

MPOrpaMMBl,
Y KOJIMYECTBO

Jacos,

OTBOAMMOC Ha HX

YueOHoe coaepkaHue

HU3Yy4YCHUEC MACCHBOB.

MPUMEHEHUEM (YHKIIHN

OcCHOBHBIE BUIBI
JESITENLHOCTH
y4aIuxcs Ipu U3yIeHUH
TEMEI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

00pabOTKH MacCUBOB.

OG6paboTka
JaHHBIX B (paiimax
¢dbopmara CSV

(1 gac)

[IpencraBnenue naHHbIX B
dopmare CSV.
Coxpanenue naHHbix 9T
LibreOffice Calc B
dopmare CSV.
Ucnonb3oBanue
pa3IMYHBIX pa3JenuTenen.
O6bEM namaTu ¢aiinos
¢dopmara CSV.
JlocTonncTBa B
HelocTaTku Gansos,
MPE/ICTaBICHHBIX B
dbopmare CSV.
[IpakTuueckas padora mo
npeoOpa3oBaHUI0 JAHHBIX
B popmar CSV.
CpaBHUTENBHBIN aHATIN3
3aHMMaeMOTro 00bEMa
NaMATH IPU XPaHEHUU B
TaOJIUYHOM U TEKCTOBOM
¢dbopmarax.

. PackpeiBaeT cMbICi
M3y4aeMbIX TOHSATHUH.

. [IpeoGpasyer
TEKCTOBBIN (aiii B
¢dbopmar,
obpabarsiBaembliii OT, u
Ha000POT.

o [Tonumaer o6nactp
NPUMEHECHHUS U
JIOCTOMHCTBA (hopmaTta
CSV nns coxpaneHus u
nepeaadu 1aHHbBIX.

. IIpaBunbHO
pacraxkoBbIBaeT (anbl
¢dopmara CSV mis
MOCJIEIYIOUIeTo aHAIN3a
naHHbIX B JT.




TeMpl,
pacKphIBaloIIne
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

KoppensaunonHbrit
ananu3 (1 gac)

YueOHoe cofepxkaHue

CyTb 1 Ha3HaUEHHE
KOPPEJISILIHOHHOTO
aHaIMn3a.

Koapdunuent
Koppesinun. M3menenne
YHUCJIOBOTO 3HAYEHUS
ko3¢ durmeHTa
KOPPEJISAIIH TpH
pa3IUYHON CTeneHn
3aBUCUMOCTH
HCCIIEyeMBIX JTaHHBIX.
KauectBenHnas oneHka
3HauYeHUI Ko puLreHTa
KOPPEJISIIIUY TI0 IIKAJIe
Uennoka. AHanu3 JAaHHBIX
C UCIOJIb30BAaHUEM
¢ynkuun KOPPEJI B OT
LibreOffice Calc.
[Toctpoenne rpaduka

paccesaHus. JIunus TpeHaa.

Pa36poc nanHbIX
OTHOCHUTEIIBHO JINHUU
TpeHJa.

Menro JlaHHbIE.
Craructuka. Koppensuus
JUTSI IOCTPOEHUS
KOPPEISIHUOHHON
MaTpHIIBI.

Pemrenne npuxiragHeIx
3a/1a4 aHaJIU3a JJaHHBIX HA
ONpEeNIEIICHUE TIPSIMON WIIN
00paTHO 3aBUCHUMOCTEH
10 3HAYEHHUIO

ko3¢ durmenta
KOppEJISIIUN.

OcCHOBHBIE BUIBI
JESITENLHOCTH
y4aIuxcs Ipu U3yIeHUH
TEMEI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

PackpriBaeT cMmbica
U3y4aeMbIX HOHSITHIA.

[Tonumaer pazuuity
MEXIy TPUUNHHO-
CJICJICTBEHHOU CBSI3BIO U
KOppesiLMe JaHHBIX.

ITonumaer
HEOOXOIUMOCTD
HCTIOJIb30BAHUS
KOPPEISIIMOHHOTO
aHanu3a OOJIBIINX
JIAHHBIX B KAYECTBE
WHCTPYMEHTA
WCCIIeIOBAHUS.

Bnaneer naBbikamu
WCIIONIb30BaHUs (PYHKITHI
OT LibreOffice Calc mus
BBIUYUCIICHUS
KO3 durmeHTa
KOPPEJSIIH, TOCTPOCHUS
rpaduKa pacCeuBaHMSI.

Crpout
KOPPEAINOHHY IO
MaTpHUILy C MOMOILbIO
MeHIO /[aHHBIE.
CrarucTuka.
Koppemsmus.

IIpoBonuT aHamM3
KOppEISLIMOHHOM
MAaTPHIIbI, HCTIOJIB3Y S
yCJIIOBHOE
dbopmarupoBaHue.




Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

Boccranosnenue
3aBUCHMOCTEN
(1 gac)

ba3el maHHbIX B
SJIEKTPOHHBIX

tabnwuiax (2 yaca)

YueOHoe coaepkaHue

3azaya BOCCTAHOBJICHHUS
AHAIIUTUYECKOMN
3aBUCUMOCTH I10
OT/I€JIbHBIM 3HAUECHUSIM.
HNHTepnoissnuoHHbIN
MIOJIMHOM,
UHTEPIOJIALIMOHHbBIE
KO3 DHUITUCHTHI.
DKCTpanossus.
CranaxxuBanue. Meton
HaUMEHBIINUX KBaJIpaToB.
ITocTpoenue nosmHOMa
Jlarpanxa. Iloctpoenue
JINHUM TPEHJA.
Koapdunuent
JE€TEePMUHALIH.

| Cozmanme BJ1 B OT:

CTPYKTypa TaOJIHUIIbI,
3aluCH, MOJIs, TUI TOJI,
ums BJ[. CriocoOsl
3alOJTHEHUS U
pEeAAKTHUPOBAHMSI TAHHBIX.
Hcnonb3zoBanue Gpopmsl
st 3anonHeHus b/,
CopTupoBKa 3anucei.
dopmupoBaHUE 3apPOCOB
Ha BBIOOPKY JaHHBIX.
DOUIbTP.

[Touck n 3aMeHa TaHHBIX.
Oynknusa BIIP — nouck
3JIEMEHTOB B TAaOJIHIIE WITH
JIMarna3oHe MO CTPOKaM.
CBogHble TaOIUIIBI.

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

PackpsiBaeT cMBICH
U3y4aeMbIX HOHITHI.

OOBsCHSET CYTh
nporecca
BOCCTaHOBJICHHS
3aBHCUMOCTEM.

Bnaneetr naBbikamu
WCIIOJIB30BaHUs (QyHKITUH
AJIEKTPOHHBIX TAOIHII ISt
MOCTPOCHUS
MMOJIMHOMHAATBLHBIX
TPEHIOB, BBIBOJIA
K03 duimeHTa
JIETepMHUHALINHA 1

YpPaBHCHUA IIOJIMHOMA.

PackpeiBaeT cMbIc
M3y4aeMbIX MTOHSATHUH.

PazpabatreiBaeT
CTPYKTYpY TaOIuIl Juist
nmocTpoeHus 6a3bl
JAHHBIX B 3JICKTPOHHBIX
Tabnuiax.

Brnaneer naBbikamMu
WCTIONBb30BaHUS (PYHKITHIA
ANIEKTPOHHBIX TAOJIHIL 1O
paboTe ¢ mpocTentiei
pensLMOHHOMN 0a3oit
JIAaHHBIX.

OcymiecTBisiet
COPTHUPOBKY 3amuceit 0e3
MOTEPH JAHHBIX.

[IpaBunbsHO



TeMpl,
pacKphIBaloIIne
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

VYueOHoe conepxkanue

IIpenmyiecTBa CBOAHBIX
TabJIMI IpH paboTe ¢
00aBIINMHU 00BEMaMU
JQHHBIX. AJITOPUTM
CO3JaHUs CBOIHOM
Tabnuubl. Perenue 3amaq
Ha CO3JaHue CBOJIHBIX
ta0muu a1 BJ1.

OcCHOBHBIE BUIBI
JESITENLHOCTH
y4aIuxcs Ipu U3yIeHUH
TEMEI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

(dhopMupyeT 3armpockl Ha
BBIOOPKY JTAaHHBIX B
COOTBETCTBUHU C
MOCTaBJICHHOM 3a/1a4ueil.

o OcyuiecTBIIsSIET TOUCK
U arperupoBaHUE JaHHBIX
C IOMOIIBI0 QYHKIIMH
BIIP.

. ITonumaer
MPAKTUYECKYIO
3HAYMMOCTB CBOJIHBIX
TaOIHI, CO3AaHHBIX
cpencrBamu OT.

Paznen 2. UHTeIeKTYyaIbHBI aHAJIN3 JaHHBIX (8 YacoB)

Bsenenune. 3amaun
aHaIn3a JaHHBIX
(1 gac)

Hayxka o naHHBIX.

Hanpasnenus Data
Science.
BocTtpebGoBaHHOCTH
cnenuanucToB Data
Science. Ilenb 1 OCHOBHBIE
JTallbl aHAJIM3a JAHHBIX.
Ananns,
MMPOTHO3UPOBAHUE,
BBIPa0OTKAa pEKOMEHIAITUI
Ha MpUMepax perraeMbIx
3aj7a4. Mcronabp3oBaHue
OMOIHNOTEK A3BIKA
MPOTPAMMHPOBAHUS
Python B xauecTBe
WHCTPYMEHTOB aHAJIN3a
JaHHBIX.
HmnoptupoBanue
OMOJIMOTEKH M OTACIBHOM

. PackpsiBaeT cMmbICI
M3y4aeMBbIX MMOHSTUH.

. [TonnMaeT npUYUHBI
BocTpeboBanHocTH Data
Science.

. [TpaBuBbHO HA3BIBACT
WCTOYHHUKHU T€HEPAIUU
Oo0spIIMX 00BEMOB
JIAaHHBIX B COBPEMEHHOM
MHpeE.

° Bnaneer nonnmanuem
LeJTU ¥ 3a]1a4, peIaeMbIX
C TIOMOIIBIO aHAJIH3a
JIAaHHBIX.

. I'pamoTtHO
UMITIOPTUPYET
OMOINOTEKY U
OT/ACIBHYI0O (DYHKIIHIO U3
OMOIMOTEKH S3bIKA



TeMpl,
pacKphIBaloIIne
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJINYCCTBO

VYueOHoe conepxkanue

OcCHOBHBIE BUIBI
IEeATEILHOCTH
y4aIuxcs Ipu U3yIeHUH

TEMBbI

4acos, (Ha ypoBHE yueOHBIX
OTBOJMMOE Ha HX JIEHCTBUI)
u3y4yeHue
byHKIIMHA 13 OUOITNOTEKH POrpaMMHUPOBaHUS
SI3bIKA TIPOTPAMMHUPOBAHHUS Python.
Python.
IToaroroBka MamnHouuTaeMble ° PackpsiBaeT cMbICH

naHHbIX (1 gac)

Cpena Jupyter
Notebook (1 gac)

(dbopmaThl JaHHBIX.
YenoBeKoUHTAEMBIE
¢dbopmarsl naHHBIX. ChIpbIE
nanueie. Data set (Ha6op
JIaHHBIX ). UcTOYHUKHN
nanabeix. Heob6xoaumocts
MepBUYHOM 00pabOTKHU U
CTPYKTYPHU3ALHH CHIPBIX
nanHbix. Hanbonee yacro
BCTPEUAIOIINECS OITUOKH B
CBHIPBIX JIaHHBIX H
HEKOTOpPBIE CIIOCOOBI UX
ycTpaHeHusi. MeToibl
00paboTKH CTPOKOBBIX
JTAHHBIX B SI3BIKE
IPOrpaMMHUPOBAHUS
Python.

' [Tpoext Jupyter. OcHoBHOE

Ha3HaYEHHE MPOEKTa
Jupyter. Jupyter Notebook
u Jupyter Lab. Ycranoska
Jupyter c momoIibio
MeHeKepa MmakeToB Pip.
Co3naHue 1 CoXpaHeHue
6J10kHOTa B (hopmare
.ipynb. OcHOBHBIE
KOMIIOHEHTHI OKHa.
KonoBble 1 TeKCTOBBIE
sTYEeKH. PexxnuMbl

M3y4aeMbIX MTOHSATHUH.

. [Tonumaer
HE00X0UMOCTh
MpeaBapUTEIHHOM
00pabOTKU JTaHHBIX

o Brnaneer monnmannem
Habopa BO3MOXKHBIX
OIKOOK U MPUYUH UX
BO3HUKHOBCHHUSI.

. [Tpumensier MeTOABI
00pabOTKH CTPOK SI3bIKA
MIPOrpaMMHUPOBAHUS
Python, ucnons3yer
HaBBIK OTJIAJKU
porpamm.

. PackpsiBaeT cmbIcn
HW3y4aeMbIX OHATHUH.

. Hcnons3yet cpeny
Jupyter Notebook s
CO3JaHus,
penaKkTUpOBaHUA U
OTJaJIKU IPOrpaMM Ha
SI3BIKE
MpOrpaMMHUPOBAHHUS
Python.

. ITonumaer, Kak
CO34aTh ¥ COXPaHUTh



Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

VYueOHoe conepxkaHue

pEOaKTUPOBAHUS U
BBITIOJTHEHHS. TeKcTOBasI
pasmerka Markdown.

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

O10KHOT B cpene Jupiter
Notebook.

. Bnaneer
BO3MOXHOCTSIMH
TEKCTOBOU pa3MeTKH
Markdown.

. Hcnons3yer
TEKCTOBBIE U KOJIOBbIE
SAYEUKH IJI CO3JaHus,
peIaKTUpOBaHUA U

BBITIOJIHCHMA.

ITaket Pandas
(1 gac)

bubnuoreka g aHanuza
nanHbix Pandas.
YcranoBka OMOIMOTEKH
Pandas u3 610KHOTAa.

CtpykTypa maHHBIX Series.

Apudmerndeckne
orepanuu, J0CTYII K
OT/ICJIbHBIM DJIEMEHTaM U
cpesbl B Series. Series Kak
cioBaps B Python.
CnocoObl co3aanus
00BeKTOB Series. SIBHbIe U
HESIBHBIC MHJICKCBI.
CTpyKkTypa JaHHBIX
DataFrame. Urenue u
3anuch ¢ainos popmara
.CSV. Komansl
MPOCMOTPA TIEPBBIX WITH
MOCJICTHUX CTPOK
CUMTAHHOTO (aiina.

. PackpeiBaeT cmbIca
U3y4aeMbIX MTOHSTHH.

. IIpaBunbsHO
ompenenseT 00beKThI
Series u DataFrame.

. Bnaneer koMmaHmamMu
CO3JaHUs 00OBEKTOB
Series u DataFrame.

. IToHumaer pasHuny
MEXy SBHOM U HESIBHOU
WHACKCAIIMSIMHU.

. CaMocCTOSTeNIHFHO
MPUMEHSET KOMaH bl ISt
co3aHusl 00BEKTOB
Series u DataFrame.

. IIpaBriipHO
HUCTIOIB3yEeT KOMaHIbI JIs
co3daHusl 00BEKTOB
Series u DataFrame npu
pelIcHUM 3a/1a4 aHaIn3a
JTaHHBIX.



Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

CraTucTuueckue
XapaKTePUCTHKHU
naHubIxX (1 gac)

YueOHoe coaepxaHue

Hcnoap30Banue METOAOB K
snemenTam DataFrame.
BriOopka 1o ycinoBuio B
cToa011aX 00OHLEKTOB
DataFrame.
ArperupoBanue B Pandas.
CyMMHpOBaHUE 3HAUCHUH,
ofpeieNicHNue
MUHHUMAaIbHOTO U
MaKCHUMAaJIbHOT'O 3HAUYCHUH,
MOACYET KOJIUYESCTBA
3Ha4YCHUI 0OBEKTOB Series
n DataFrame. Craructuka

C OMOIIbIO (PYHKIIUU
describe().

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

PackpriBaeT cMbIch
W3y4aeMBbIX OHSTHIA.
IIpaBunsHO
MPUMEHSIET METOJIbI K
anementam DataFrame.
CamoCTOsATENBHO
(hopMupyer KOMaHAbI It
arperupoBaHus JaHHbBIX.
IIpoBoaUT EpBUYHBIM
aHAJIU3 JAaHHBIX Ha
OCHOBE METOJIOB
OIHACATENIbHOM

CTaTUCTHUKH.

Buzyanuzanusa un
npeoOpa3oBaHue
MaHHBIX (2 gaca)

Busyanusanus 1aHHBIX ¢

nomonsio Matplotlib.
Buns! rpadukos u
GyHKIMM 1715 UX
MOCTPOCHUS C TIOMOIIIBIO
Matplotlib. HacTtpoiika
rpagukoB. CoxpaHeHue
KapTUHKU.
[TepedopmaTupoBanue
JAaHHBIX: OYUCTKA,
npeoOpa3oBaHue, CIUSHHE.
KareropuanbHsle u
qyuciIoBble JaHHbIE. [Tonck
IPOMYIIEHHBIX 3HAYEHUH.
Mertoabl 06paboTku
IPOMYIIEHHBIX 3HAYSHUH.
dunpTpanys 1aHHBIX.
MacmtabupoBanue

JlaHHbBIX. BeiOopka

PackpsiBaeT cMmbICI
M3y4aeMbIX MMOHSTHUH.

[IpaBunbHO BEIOHMpaET
BHJI Tpaduka J1Ist
pellIeHus TOCTaBJICHHON
3a7a4H.

CamocTOsITENBHO
HacTpauBaeT
oToOpakeHne Ha
rpaduke, UCIONb3Ys
BO3MOHOCTH
oubnuorexku Matplotlib.

[IpaBuiibHO coOXpaHsET
MOJIy4YeHHOE
n3o0paxxeHue.

Ocy1iecTBisieT aHaN3
JTaHHBIX Ha OCHOBE
MOJIY4YEHHOM
BHU3yaJU3allH.



TeMpl,
PaCKpBIBAIOIINE
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

YueOHoe cofepxkaHue

OcCHOBHBIE BUIBI

ACATCIIPHOCTHU

y4aluxcs Ipu U3y4eHUH

TEMBI
(Ha ypoBHE y4eOHBIX
JIECTBU)

CTPOK/CTOJIOIIOB TIO
3aJJaHHBIM KPUTEPHSIM.

[IpaBuibHO
onpeaesier
KaTeropuajbHbIE U
YHUCJIOBBIE JaHHbIE.

[IpaBuibHO HaxXOUT
KOJINYECTBO
MPOMYIIEHHBIX SYEeK.

CamocTosTebHO
BBIOHMpAET METOA U
HCTOJIB3YET €ro s
00paboTKu
MPOIYIIEHHBIX 3HAUYCHUH.

Ucnonpzyer
BO3MO>KHOCTH
MacmTabHupOBaHUS
JTaHHBIX.

IIpaBunbsHO
OCYIIECTBIISIET BEIOOPKY
CTPOK/CTOJIOIIOB TIO
3aJaHHBIM KPUTEPHSIM.

NuauBuayanbHbII
npoekTt (1 gac)

[TpoBeneHue pa3BeI0OuHOTO
aHaJIM3a U BU3yaIH3alliH
0OJIBIIOTO MacCHUBa
JAHHBIX C IIOMOIILIO
6ubnnorexu Pandas
Bo3MOKHOCTe Matplotlib
JUTSL BU3Yyallu3aluu
pe3yJibTarta.

CaMocTosiTenbHO
MIPOBOJIUT
MpeaBaPUTEIbHBIN
aHaJIM3 JaHHBIX C
MOMOUIbI0 OMOIHOTEKN
Pandas.

Ucnonp3yer
Bo3moxxHoctu Matplotlib
JUTSL BU3Yyallh3alluu
pesyJbTaTa.

[IpaBunbsHO
odopmIIsieT pe3yIbTaThl
MPOBEIEHHOTO aHAN3a U
(GhopMyIUpyeT BBIBOJIBI.




TeMpl,
PacKpbIBAOIINE
JIaHHBIN pa3en

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

VYueOHoe conepxkanue

OcCHOBHBIE BUIBI
JESITENLHOCTH
y4aIuxcs Ipu U3yIeHUH
TEMEI
(Ha ypoBHE yueOHBIX
JIECTBU)

Pa3zjnen 3. AIropuTMbl 00padoTKH CUMBOJILHOI nH(popManuu (12 yacos)

AJIrOpUTMBI

00paboTku

TEKCTOBBIX
naHHbIX (1 gac)

3aMeHa MOBTOPSIOIINXCS
cumBoJI0oB. Metoz replace.
ITouck MakcuMaJILHOM U
MHUHUMaJIbHOH MOJICTPOKH
cuMBoII0B. [Touck
MaKCHUMAaJILHOT'O
KOJINUECTBA UIYLIUX
MOJIPSIA CUMBOJIOB.

PackpbiBaeT cMbICT
A3y4aeMBbIX [IOHATHUH.

Bnaneer pazouenuem
CTPOKH 110 TIpo0enaM uiIu
JIPYTUM CHMBOJIaM.

IIpaBunbHO
omnpeaeIsier
MaKCUMAJIBHOE U
MHHUMAJIBHOE YHCIIO
HAYIIUX TOOPAT
CHUMBOJIOB B CTPOKE,
COOTBETCTBYIOIIMX
HEKOTOPOMY YCIJIOBHIO.

Ocy1iecTBIISIET TOUCK
KOJIMYECTBA UAYIIUX
MOAPsiJ CUMBOJIOB, CPEIU
KOTOPBIX HET YKa3aHHBIX
CHMBOJIOB WJIM LENOYKH
CHUMBOJIOB.

[IpaBriibHO
OCYILIECTBIISAET IIOUCK
MOBTOPAIOLIUXCA
LIETI0OYEK U3 ABYX, TPEX
CHUMBOJIOB.

[Tornmaer otnuune B
IIOMCKE MAaKCUMAaJIBHOTO U
MUHHUMaJIbHOTO
KOJINYECTBA CUMBOJIOB,
Cpeau KOTOPBIX
YKa3aHHBIN CUMBOJI
BCTpedaercs N-e
KOJIMYECTBO pa3.




Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

Ananuz
TEKCTOBBIX
JIaHHBIX.
JAnHaMU4ecKui
moaxoz (1 gac)

YueOHoe coaepxaHue

JlnuHa camoi JTUHHOU
MMOAIICTIOYKH CHMBOJIOB.
JInHaMHU4YeCKUM MoaXo,.
Konosas tabnuma ASCII
char u ord. MakcumanbpHOe
1 MHHHUMAJIbHOE
KOJIMYECTBO UJIYIIHX
MOJIPSII CUMBOJIOB, 32
HCKITFOYCHUEM YKa3aHHOU
MOJCTPOKH.

]

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

PackpsiBaeT cMmbIch
A3Y4aeMbIX HOHSITHIA.

[IpaBuibHO
OCYILECTBJISIET CPABHEHUE
MOJPSI UIYLTUX
CHUMBOJIOB B CTPOKE
JIaHHBIX.

Bunaneer meronom
nepedopa MEeMEHTOB IS
CpPaBHEHUS COCEIHHUX.

Ocy1iecTBIISIET TOUCK
MIOJACTPOKH, CUMBOJIBI
KOTOpOH PacrosaoXeHbl B
an(haBUTHOM HIIH
o0paTHOM ahaBUTHOM
MOPSJKE.

IIpaBunbsHO
OCYILIECTBIISIET TOMCK
LIETIOYEK U3 ABYX, TPEX
CHMBOIJIOB ITyTEM

nepedopa 3JIEMEHTOB.

Meton aAByX
yKaszareneu ais
ctpok (1 gac)

AHanu3 CTpOK Ha HaJu4yue
HCKOMOW TMTOJCTPOKH.
Meton nByX yKa3aTeleu.
[Tonck moxcTpokwm,
OrpaHUYEHHOMN

YKa3aHHBIMH CUMBOJIAMH.

PackpriBaeT cMbICa
U3Y4YaeMbIX HOHSITHIA.

Brnaneer metonom
JIBYX yKaszaTeneu Uit
MOUCKA yKa3aHHOU
MOJICTPOKH.

IIpaBriipHO
OCYIIECTBIISET MOUCK
MaKCUMAaJIbHOTO U
MHUHHUMAJIBHOTO 3HAYEHUHN
MOAIIOCIIEOBATEIbHOCTH
C YKa3aHHOU
KOMOHMHAIIMEH CUMBOJIOB



Temsr,

PacKpBIBAIOIINE OcHOBHBIE BUIBI
JIAaHHBIN pas3nen JIEATEIIbHOCTHU
MPOTPAMMBI, y4amuxcs Ipy n3y4eHun

YueOHoe coaepxaHue

1 KOJIMYECTBO TEMBI
4acos, (Ha ypoBHE yueOHBIX
OTBOJMMOE Ha HX JIEHCTBUI)
M3yUYCHHE

METOJAO0M ABYX

yKazarelei.
Ananus MHO0X€eCTBO KaK CTPYKTypa o PackpsiBaeT cMbIc
TEKCTOBBIX nanabeix. CopTHpOBKa H3yYaeMBIX TOHSITHIA.
daitnos. MHOXkecTBa. Popmyia . Bnageer popmynoit
YacToTHBIN BKJIFOYEHUN U UCKIFOUCHUHN BKJIFOUEHUH U
cioBapsb (1 gac) JUISL ABYX MHOJKECTB. HCKJIIOYEHHUH 11 paboThI
Meron count. YacToTHbIH C IByMsI MHO>KECTBAMHU.
CJIOBaphb. . [IpaBuibpHO CTpOUT

YaCTOTHBIN CIIOBaph JJIs

M000# CTPOKH CUMBOJIOB.

['enepanus cioB I'enepanus Bcex o PackpsiBaeT cMbICT

3a/IaHHOTO BO3MOJKHBIX CIIOB M3y4aeMbIX MTOHSATHUH.

andasura (1 gac) 3aaHHOTO Habopa OyKB. o Bnaneetr meTomnom
[TepeGopHBIii aIropuTM™. FeHepaIu BCex
BriosxeHHBIE ITUKITBIL. BO3MOJKHBIX OYKB B
Moayns intertools 3aJITaHHOM Habope.
$ynxuum product e IlpaBunbHo

HCIIOJIB3YET NepeOOpHBI
ITOPUTM IS
OIpeAeNeHHs KOJIMYECTBA
CJIOB, KOTOPBIE MOXKHO
MIOCTPOUTH U3 YKa3aHHOI'O
KOJINYECTBA CUMBOJIOB
NIPY HAJIUYHAU yCIOBUMU.

. IIpaBuibHO
WCIIONB3YeT (DYHKIIHIO
product momysns intertools
JUIsl TEHepauu
CHUMBOJIOB.

I'enepanus Bcex [lepecranoBku OyKB B . PackpriBaeTr cMbICa
CJIOB, 3aJaHHOM cJioBe. Moayib HA3y4aeMBbIX [IOHATUM.




Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

YIOBJIETBOPSIOIIH
x ycnoBwio (1 gac)

O06paboTka
[EJIOYHCIIEHHBIX
JAHHBIX

npaktukym (1 gac)

YucioBble
aBToMartsl (1 Jac)

YueOHoe coaepxaHue

intertools, pyHKIMs
permutations. Hanuuue u
OTCYTCTBHE CUMBOJIA B
CJIOBE.

LlenouncneHHbIe JaHHBIC.
CuursiBanue u3 (aiina.
OO0paboTKa 3JICMEHTOB
MaccuBa. Beibopka
3JIEMEHTOB MaccHBa B
COOTBETCTBUH C 33/IaHHBIM
ycnoueM. OnpeneneHue
MaKCHUMaJIbHOTO U
MHHUMAJIBHOTO CpeIn

OTOOpaHHBIX YHUCEIL.

AHann3 YUCIIOBBIX

AITOPUTMOB.
Hcnonb3oBanue GyHKIun
JUIsl IPEICTaBICHUS YU CEN
B Pa3JIMYHBIX CUCTEMAaxX
cuucienus. Pemenue
3aja4 Ha 00paboTKy
HaTypaJbHbIX YUCET
YUCJIOBBIMHU aBTOMAaTaMu
Ha A3bIKE

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

[Tonumaer otnuuune
COUYETaHUU yKa3aHHBIX
CHUMBOJIOB OT BO3MOJKHBIX
[1epECTAaHOBOK.

[IpaBunbsHO
HCTIONB3YeT (PYHKUIHIO
permutations MOyJis
intertools ns renepanuu

CHMBOJIOB.

PackpriBaeT cMbici
HU3y4aeMbIX MOHSATHUH.
OcymiecTisier
oOparnieHue K JaHHBIM
¢aitna B popmare .txt.
IIpaBunbsHO
HCTIOJIB3YET OlepaIuu
LEJI0YUCIEHHOI O
JIeTICHUS JU1st
OIpeAeIeHHsl JeIMMOCTH
Ha yKa3aHHOE YMCIIO.
[TonumaeT npuHIUIT
COCTaBJICHUS CIIOXKHBIX

YCIIOBUH.

PackpeiBaeT cmbici
A3y4aeMbIX HOHSITHI.

IIpaBriipHO
ucnoab3yet pyHkuuu bin,
int.

Ocy1ecTBIsSIET aHAN3
aJITOPUTMOB PabOThI
YUCJIOBBIX ABTOMATOB.

Bnageer meTonamu
peleHus 3a1a4d Ha



Temsr,

PacKpBIBAIOIINE OcHOBHBIE BUIBI
JIAaHHBIN pas3nen JIEATEIIbHOCTHU
MPOTPAMMBI, y4amuxcs Ipy n3y4eHun

YueOHoe coaepxaHue

U KOJIM4YECTBO TEMBI
4acos, (Ha ypoBHE yueOHBIX
OTBOJMMOE Ha HX JIEHCTBUI)
U3y4EHHUE

IpOrpaMMUpPOBaHUs aHaJIN3 YUCIIOBBIX
Python. QITOPUTMOB.

Peryssipubie 3nakomctBO ¢ PB. O6mue . PackpriBaeT cMmbica

BbIpakeHUs (3 HPUHIMIBI UCIIOIb30BAHUS M3y4aeMbIX MMOHSITHUH.

qaca) PB. Moayns re A3b1ka . [ToHUMAaET IPHUHIIMIIBI
MIPOTPAMMHUPOBAHUS CO3JaHUs U
Python. OcHoBBI ucrnosb3zoBanus PB.
cunTakcuca. [11aGinoHbI. . Ocy1ecTBIIsSIeT MOUCK
Vka3aHue KOJIM4ecTBa 10 YCIOBHIO C
nosTopeHui. IIpumepsl HCIIOJb30BaHneM PB.
HCIIOJIL30BaHUSA. . IIpaBunsHO

ucnoas3yer PB ns
Monudukamust TEKCTOBBIX

OYMCTKH JaHHBIX.
JAHHBIX C HCIOJIb30BAHUEM

. OcCyIIeCcTBIISIET
PB. Ounctka naHHBIX. ym

PaSIICJICHI/Ie JAaHHBIX Ha Pas/IciieHe JIaHHEX Ha

OTHEJbHbBIE CTOJIOLBI.
OTJIEJIbHBIE CTOJIOLBI.

. IIpaBunbsHO
Ilonck u 3ameHa ¢

ucnoiis3yet PB s
nomoiisio PB. ®yukuuu Y A

OMCKA U 3aMEHBI
search, fullmatch momyns

e, JIaHHBIX.
Hcnonp3oBaHue perysIpHBIX
BBIPAXKECHUN
JUTSE TIOUCKA W 3aMEHBI
JIAaHHBIX C MTOMOTIILIO
cpencTB oUCHOTO MaKeTa
LibreOffice.
Pemenne 3amay Ha Kpunrorpadwus. . PackpsiBaeT cMmbich
mudposanue (1 [udposanue n M3y4aeMbIX IIOHATUH.
qac) nemudporanue. [udpor . [IpaBunbsHO
noncranoBku. [udp HCTIONB3YET
Lle3aps, cxema BO3MOKHOCTH SA3BIKA

mudpoBaHus. MIPOTPAMMHUPOBAHUS



Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

VYueOHoe conepxkaHue

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

Python mis mmmdpoBanus
nHpOPMALIUH.

Brnaneer mpocteiMu
MeTOoAaMu Mn(ppOBaHUS
u gemudpoBaHus
nH(popmanuu.

Pa3nen 4. Unciaennbie MeToasl (5 yacoB)

[IpakTukym no
pELIEHHIO

YpaBHEHUU B

[Torpemrnocts
BeIuuciIeHUN. IcTOUHUKHA

MOIPEIIHOCTEN IIpU

PaCKpBIBaCT CMBICJI
N3y4acMbIX HOHSTHH.

ITonumaert IMPHUYINHBI

tabmunax (1 gac)

BBIOOPE TOBAPOB U YCIYT.
CpaBHEHHE BapUAHTOB
pacxoJ0B U JOXOJIOB.
JIN4YHBIN 1 CEMEWHBIN
o1oxet. Pacuér u ymara
HaJIOTOB.

3JIEKTPOHHBIX KOMITBIOTEPHBIX BO3HUKHOBEHUS
Tabnuiax BBIUMCICHUSAX. MeTronka HOTPEMIHOCTH
(1 gac) pelIeHus] ypaBHEHUH C BBIYUCIICHUIA.
HUCII0JIb30BAHUEM . Bnaneer
Ta0JIMYHOTO TIpOIeccopa. rpadUIecKuM METOJIOM
Pemenue nuHENHBIX pelieHus: ypaBHCHUH.
ypaBHEeHU. MeTon . [IpaBuibHO
npubmmxennit. [Togbop HCIIOJIb3yET
napamerpa. NpUOITMKEHHBIA METO]T
pelIeHNs] ypaBHEHUH C
MIOMOILIBIO BO3MOYKHOCTEMN
oT.
Pemienue CTpyKTypupoBaHue . PackpsiBaeT cMbICH
(HUHAHCOBBIX nHpOpMaITUH U3Y4aeMbIX HOHSITHIA.
3ajJa4 B (HuHAHCOBOIO XapakTepa o . OcyuiecTBiseT NOUCK
SJIEKTPOHHBIX OEHax n aCCOPTUMCHTC IIPHU OTKPBITON MHpOpMaLUU

(uHAHCOBOTO XapaKTepa
B cetu IHTEpHET.
Brnageer naBbikamu
CTPYKTypHU3alUU
(dbuHAHCOBOM
HH(pOPMALIUH.
[IpaBunbsHO TIPOBOAUT




Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIUYECCTBO

YueOHoe coaepxaHue

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI

4acos, (Ha ypoBHE yueOHBIX
OTBOJMMOE Ha HX JIEHCTBUI)
U3y4EHHUE
CpPaBHUTEIbHBIN aHAIIN3
pa3IryYHBIX (PMHAHCOBBIX
MPOAYKTOB, BKIIIOYAs
0aHKOBCKHE yCIIYTH.
Hccnenosanue [Toctpoenue rpaduxon o PackpeiBaeT cmbIca
rpaduKoB GyHKUHHA B TOJSPHBIX M3y4aeMbIX MOHSITHUH.
GbyHKIHHA B KOOpJMHATAaX. . [Tonumaer
MOJISIPHBIX Odopminenue rpaduka B 0COOEHHOCTH MTOCTPOCHHUS
KOOpIAHUHATax OT. UccnenoBanue rpaduKoB QyHKIUH B
(1 gac) W3MEHeHUs rpaduka B MOJISIPHBIX KOOpJIMHATAX.
3aBUCUMOCTHU OT o Brnageer naBeikamu
KOJIMYECTBA BHIOPAHHBIX HCCIIe10BaTENbCKOM
3HaueHuil. MccaenoBanue JEATEIbHOCTH MPU
noBeJeHus rpadrka B MPOBEICHUH
3aBUCUMOCTH OT 3HAYEHMI ASKCIIEPUMEHTOB.
KO3 (HHUITUCHTOB. N [TpaBUIIbHO BBISBIISET
MapaMeTpbl, BIMSIOIINE
Ha pe3yJibTart.
[IpakTukym no | JIMCKpeTH3amms Kak METOJ o PackpbiBaeT cmbICa
BBIYHCIICHHIO onpeaeneHus JJINHBI M3y4aeMbIX MOHSITHUH.

JUTMHBI KPUBOU
(1 gac)

IIpakTukym no
BBIYNCIICHUIO

riomasen Gpuryp

kpuBoil. Ilar
JHUCKpPETU3ALINH.
UccnenoBanue BAUSHUS
mara JTUCKpeTU3aluy Ha

KOHEYHBIN PE3YJIbTAT.

[MpubnmxéaHoe
BBIYHCIICHHE TUTONIA H
¢burypsr. Meron

. [IpaBriibHO
HCTIOIB3YET
JHUCKPETU3ALUI0 IS
BBIYMCIICHUS ITTHHBI
KpHUBOM.

o Biianeer HaBbikamMu
HCCIIeJOBATEIIbCKON
JIeSITeNIbHOCTH TIPU
NPOBEJECHUHU

SKCIIEPUMEHTOB.

o PackpriBaeT cMmbich
A3Y4aeMBbIX HOHSITHIA.
. [IpaBriibHO




Temsr,
pacKphIBaloIye
JIAaHHBIN pas3nen

MPOrpaMMBl,

U KOJIMYECTBO
4acoB,
OTBOJIUMOE Ha WX
M3y4YeHHEe

| (1 gac)

VYueOHoe conepxkaHue

MUCKpETU3aIUU IS
BBIYUCIICHHS TTOIIAH
(dburypsl. MeTos
NPSIMOYTOJIbHUKOB H

Tparnenui.

OCHOBHBIC BUIEI
JESITENLHOCTH
yYaInuxcs Ipu U3yIeHUH
TEMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUI)

UCIIONIb3YeT
JUCKPETU3aLHIO IS
BBIYMCJICHHUS IUIOLIATU
uryp.

OcymiecTisier
BBIYMCIICHUE TUIOIIATU
¢uryp B OT ¢
HCII0JIb30BAHUEM
METO/IOB
NPSIMOYTOJIbHUKOB U
Tpanenui.

Bnaneer HaBbIKaMu
HCCIIe10BaTeIbCKOM
NeATEITLHOCTH TIPH
MPOBEICHUU
9KCIIEPUMEHTOB 10
M3MEHEHHUIO TapaMeTPOB
IIpY BBIYUCIICHUU
mromaau Guryp.




11 kaace

TemaTuueckoe mianupoBanve Kypca «lIpakrmyeckasi MH(POPMATHKA)

Temsr,
pacKphIBAIOIINE
JTAaHHBIN pa3en

MPOTrPaMMBbl,

1 KOJIUYCCTBO

1 yac B Hene10, Bcero — 34 yaca

VYueOHoe conepxkaHue

OcCHOBHBIE BUIBI
eATEILHOCTH
y4amuxcs npy N3y4eHUH
TEMBI

4acos, (Ha ypoBHE yueOHBIX
OTBOJMMOE Ha UX JIEHCTBUI)
HU3yYCHUC
Pazaen1.Moaesuposanue(9uaco) —
Cpena Scilab ITaker Scilab. Ha3znauenue PackpriBaeT cMbICTT
(1 gac) Y yCcTaHOBKa. BHemHu BUj U3y4aeMbIX TTOHSTHH.
OKHa IIPOrpaMMbl. 30HBI [ToHnMaeT OCHOBHOE
poCMOTpa U Ha3HAaYCHHE MaKeTa
peIaKTUPOBAHUS. Scilab.
OCHOBHBIE KOMaH/IbI [IpaBuisHO
riIaBHOTO MeHI0 Scilab. WCIIOJIb3YET OCHOBHBIC
Pa6ora ¢ parinamu. OCHOBBI KOMAaHbI.
pabotsl B cpeae Scilab. Brnaneer MmexaHuzmom
paboThI ¢ daiiamu.
OcyuiecTisier
pabory B cpene Scilab
Cpena Scilab: [TocTpoeHne TByMEpHBIX PackpriBaeT cmbici
MOCTPOCHUE rpadukoB. dyukius plot. U3y4aeMbIX MOHSTHH.

rpadukos (1 gac)

ITocTpoenue rpapuxon
HECKOJIBbKUX (QYyHKIUU B
OJHOM CHCTEME KOOpPAWHAT.
Heckonpko rpadukos B
OHOM TpadUIECKOM OKHE.
Odopmienue rpaduKoB.
[TonsipHas cucrema

KOOpAHWHAT.

IIpaBunbHO
UCMOJB3YET (PYHKIIMIO
plot s mocTpoeHust
rpauKoB.

I'pamoTHO
OCYUIECTBIISIET
oopmienune rpagukoB B
cpene Scilab.

Bnaneer
MOCTpOEHUEM rpaKoB B
MOJIIPHOM cUCTEME
KOOpPJMHAT.

[TocTtpoenune
TPEXMEPHBIX

[TocTpoenue TpEXMepHBIX

rpadukoB. OdopmiieHue

PackpriBaeT cMbIca
HA3y4YaeMBbIX HOHSITHI.



Tewmpl,
packpbIBaroLIne
JIaHHBIN pa3aen

MIPOTPAMMEBI,

1 KOJIMYECTBO
4acos,
OTBOJMMOE Ha UX
n3y4dyeHue

rpauKoB B
cpene Scilab (1
4ac)

YueOHoe coaepxaHue

TPEXMEPHBIX TPaHUKOB.
Oynkmuu genfac3dd u
eval3dp. ®yukun
meshgrid, surf u mesh.
Oyuxknuu plot3d2 u
plot3d3. Ipyrue GhyHKIHH.

OcCHOBHBIE BUIBI
JeATEeTbHOCTH
y4amuxcs Ipu U3y4eHnH
TEeMBbI
(Ha ypoBHE yueOHBIX
JIEHCTBUM )

[TonumaeT mpUHLUHUIIBI
IIOCTPOEHUS TPEXMEPHBIX
rpauKoB.

IIpaBunbsHO
HCII0JIb3YyeT OCHOBHBIE
GyHKIAHA IS
IIOCTPOEHUA TPEXMEPHBIX
rpaduKoB.

OcymiecTBiusier
odopmieHue
TpEXMEPHBIX I'paUKOB B
COOTBETCTBUHU C 3aJla4ei.

Cpena Scilab:
pelieHue
ypaBHenuii (1
qac)

“MOJICJ'II/IpOBaHI/Ie
B cpeae XCOS
nakera Scilab
(1 gac)

BosmoskuaocTu cpeast Scilab
JUTSI PEIICHUS YPABHCHHIA.
OmnpeeneHue MoJMHOMa C
nmoMonei GyHKIHH poly.
Pemenne anredpandeckux
YPaBHEHHIA C TOMOIIBIO
¢byHKIMH roots.
I'paduueckoe perienne
3aaqm.

Texnomorusa

MOJICJIMPOBAHUS B CPEJIC
Xcos makera Scilab.
bubnnorexa Xcos.
[TamuTps! 6:10K0B. Cxema
pa3paboTKu MoJieiei B
cpene Xcos. Hccnenoanne
MoJenu aemudparopa.

PackpsiBaeT cMmbIc
M3y4aeMbIX OHATHUH.

Bnageer ocHOBHBIMU
BO3MOXHOCTSMU CPeJIbl
Scilab miis pemenus
YpPaBHEHHU.

IIpaBunbHO
UCTIONB3YeT (DYHKIIHIO
poly.

IToruMaeT IpUHIUIIBI
rpaduIecKOro pemIeHus
3azad4.

PackpsiBaeT cMmbich
U3Y4aeMbIX HOHSITHIA.

Bnaneet TexHonoruem
MOJETUPOBAHUS B CPEE
Xcos makera Scilab.

[IpaBunbsHO
BOCIIPOM3BOJIUT CXEMY
pa3paboTKu MoJiesicH B
cpene XCoS.



Temsr,
PpacKpbIBaOIINE
JIaHHBIN pa3en

MPOTrPaMMBbl,

1 KOJIUYCCTBO

YueOHoe coaepxaHue

OCHOBHEIC BUIEI
JIeATENbHOCTH
y4anuxcs Mpu U3y4eHUH
TEMBI

4acos, (Ha ypoBHE yueOHBIX
OTBOIMMOE Ha UX TIEACTBHIA)
H3y4YeHHE
MogenupoBanue I'paduueckoe . PackpriBaeT cMmbICH
bu3nIeCcCKux MOJICJTUPOBAHKE B Cpelie M3y4aeMbIX MTOHSATHH.

mozenei (1 gac)

Xcos. MogenupoBaHue
AKCIIEPUMEHTA TI0
MOJYYECHHUIO BBIXOTHOTO
CHUTHAaJIa 3aJIJaHHOTO BHUIA.
Co3maHue MOJEIIH 10
anroputmy. HccienoBanue
MOJIEITH.

. [IpaBuibHO
pa3pabaTsiBaeT
(u3MYECcKyr0 MOJIENb 110
AITOPUTMY.

. OcymiectBisier
ucciaea0BaHue
MOJYYeHHOW MOJIEIH.

MopenupoBanue
CUCTEM
ynpasnenus (1

| MonenupoBaHHE CUCTEM

yIpaBJICHUsS B cpeiie
rpadUIecKoro

. PackpriBaeT cMmbICH
HU3y4aeMbIX MOHSATHUH.

. Bitageet 6ubnmnorexoi

yac) MOJEIUPOBaHUs XCOS. cpenabl rpaguyeckoro
Hccnenosanue mozenen MOJEIUpOBaHUs XCOS.
CHUCTEM yHIpaBJICHMUS. . IIpaBunbHO
noaoupaeT OJIOKH s
peanu3anyy 3aaHHON
MOJIETIH.
. OcymiecTBiusier
UCCJIEJOBAHUE MOJAEIN
yIpaBJICHUS.
MopenupoBaHue Mogens nomynsiun 6e3 . PackpsiBaeT cMbICT
MOy JIALIMI OTpaHUYECHUN. M3Y4aeMBbIX ITOHATHH.
(1 gac) Uccnenoanue . [TonumaeT oTnuuue
CTaHJApTHOI'O PEIICHHS B CHUCTEM C TIPSIMOU U
cpene Scilab. Monens 00paTHOM CBA3BIO.
HOILYJISIITAN C . OcymecrtBisier
orpaHndeHusMu. Mozeinb HCCIIENOBAHNE
DepxronbCTa. CTaHJAPTHBIX PEIIEHUI
HUccnenoBanue MoJeNel MomyasaIuil B
CTaHIAPTHOTO PEIICHUS B cpene Scilab.
cpene Scilab.
Co3nanue (QcHOBHBIC KOMITIOHEHTEI PackpsiBaeT cMmbIc




Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3aen

MIPOTPAMMEBI,

1 KOJIUYCCTBO

OcCHOBHBIE BU/IBI
NEATEILHOCTH
y4anuxcs Mpu U3y4YeHU N

YueOHoe coaepxaHue
TEMBI

4acos,

OTBOJMUMOC€ Ha UX

n3y4yeHue

rpaduuecKux
MPUIIOKEHUH B
cpene

Scilab (1 gac)

BU3YAJIbHOT'O MMPUTOXKCHHA
cpennt Scilab. I'padpuueckoe
okHOo. KomanHas KHOIIKA.
[Tepexmrouarennsb, Gaaxox.

ITocTpoeHHe MPOCThIX
rpad)UYECKUX MOJIENIEl B
cpene Scilab.

(Ha ypoBHE yueOHBIX
JIEHCTBUMN )

M3y4aeMBbIX MOHSATHUM.

. IToHnMaeT ocHOBHOE
Ha3HA4YCHHE BU3YalIbHBIX
MIPUITIOKEHUN CPELBI
Scilab.

. Bnaneer
BO3MOYKHOCTSIMU CPEJIbI
JiI1st paboTHhI ©
rpad)UIeCKUM OKHOM,
CO3JIaHWsI KOMaHIHOM
KHOIIKH, TIEPEKITI0YaTeIIs,
(bnaxka.

. [IpaBwibHO cTpOUT
IpoCThIe rpaduiyecKue
mozenu B cpene Scilab.

Pemenwne 3amau
OIITUMHU3AIINU C
ITOMOIIIBIO
3JIEKTPOHHBIX

tabuui (1 gac)

Pemenne 3amau
OIITUMM3AI[UH
(bHUHAHCOBBIX
MPOIIECCOB

Pa3nen 2. Pemenue 3aia4y ontumusanuu (8 uacos)

Ucnons3zoBanue 3T pnsa
peleHus 3agaq
ONTHUMU3AIUU s
JUHEHHBIX (DYHKITHIA.

OnpeneneHI/Ie MaKCuMyMa U

MUHUMYMa C TIOMOIIBIO
Pemarens.

Pemenue xkemcos,

TPeOYIOIMX ONTHMHU3AIUH.

VY4éT 1 ONTUMH3ALUS
JIMYHBIX M CEMENHBIX
pacxoqioB. Mcmons3oBanue
OT nnsg ananuza

o PackpeiBaeT cMbIc
HU3y4aeMbIX OHSATHH.

. OcyuiecTisier
dbopmupoBanue
OTPaHUYIHUTEIBHBIX
YCJIOBUM MPH MOUCKE
ONITUMAJIPHOTO PEIICHUSI.

. IIpaBunbsHO
HCTIOIB3YET
BO3MOXKHOCTH Pemarens
B OT LibreOffice Calc
JUIsL ONITUMU3alUU
pe3yJibTaTa.

o PackpriBaeT cMmbici
A3y4aeMBbIX HOHSITHIA.

o Brnaneer pynxmmsamu
OT ans peurenus 3ana4g



Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3nen

MIPOTPAMMEBI,

U KOJIMYECTBO
4acos,
OTBOJMMOE Ha UX
n3y4yeHue

| (1 gac)

Pemenne 3amau

OIITUMH3allHUHU B

YueOHoe coaepkaHue

(bvHAHCOBBIX TOKa3aleu C
IICJIbIO UX OIITUMHU3AIINU.
Pemenue puHaHCOBBIX
3a/1au.

Ilouck noxaabpHOTO
MHHUMYMa (YHKITUH OTHOM

OCHOBHEIC BUIEI
JIeATENbHOCTH
y4anuxcs Mpu U3y4eHUH
TEMBI
(Ha ypoBHE yueOHBIX
TIEACTBHIA)

ONTUMH3AINU
(hMHaHCOBBIX
MoKasaresei.

. OcylLecTBIISIET aHATU3
(hbUHAHCOBBIX
MoKazaTeleld ¢ MOMOIIbIO

Bo3MoOskHOCTEH DT
LibreOffice Calc.

. PackpriBaeT cMmbica
M3y4aeMbIX MTOHSATHUH.

cpexe Scilab nepeMeHHoH B cpene Scilab. e  OcylIECTBISET OUCK
(1 gac) ®ynxuus optim. [louck ONTHUMAJIBHOIO PEIICHUS
JOKAJIbHOTO MHHUMYMa C MOMOIBIO (PYHKIUH
(GYHKIMH HECKOIBKHX optim.
nepeMeHHoil B cpene Scilab. e IlpaBunbHO
[Tonck MuHMMYMa (yHKIHH HCIIONB3YyeT (PYHKIUIO
Po3zenbpoxa. optim 1 moucka
MHHAMYMa QyHKIHH
HECKOJIBKHX
HEepPEeMEHHBIX.
OnrtuManbHbIN ®ynknus nenu. Cucrema . PackpbiBaeT cmbICa

BBIOOD: 3a1a9m

OFpaHI/I‘{eHI/Iﬁ 3aaa4

A3y4aeMbIX HOHSITHI.

JIMHENHOTO JIMHEWHOTO . [IpaBriibHO
POrpaMMHUPOBaH MPOTPAMMHUPOBAaHUS. UCTOJB3YeT (PYHKIIMIO
us (1 gac) Oynknwms linpro ms linpro nmst peuieHust
peuieHus 3aja4 JMHEHHOTO 3a7a4 JIMHEHHOTO
MPOTPAMMHUPOBAHUS. MPOTpaMMHUPOBaHUS.
CrpykTypa u . CamocTosITeNbHO
UCIIOJIb30BaHUE. (bopMyIupyET cUcTeMy
OTpaHUYECHUHN IIPU
pELICHNH PAKTUYECKUX
3ajad4.
OnTumanbHBII QOcHOBHas CYyTh PackpsiBaeT cMmbIich



Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3aen

MIPOTPAMMEBI,

1 KOJIUYCCTBO

YueOHoe coaepxaHue

OCHOBHEIC BUIEI
JIeATENbHOCTH
y4anuxcs Mpu U3y4eHUH
TEMBI

ynakoBka (1 gac)

OntuMu3anus
BBIYMCIUTEIBHBIX
MIPOTECCOB:
MPaKTUKYM

(2 gaca)

Onucanue npooOIeMBbI.
[TocranoBka 3aa4n. DTarbl
pelIeHUs 3a/1a4H C
MOMOIIBIO THHAMUYECKOTO
IPOrPaMMHUPOBAHMS HA
si3pike Python.
Busyanusanst pe3ysibrara ¢
nomoinbo Matplotlib.

[TapamnensHbIe N

MocJiieJ0BaTeNbHbIC
MpoI1IeCcChl. 3aBUCUMBbIE U
HE3aBUCUMBIE IPOLECCHI.
Pemenue 3anau
ONTHUMU3ALUYU TIPU
3a/1aHHBIX YCIOBHUSX.
Juarpamma I'anTa B
pelIeHnH 3a1a4
ONTHUMM3ALUU
napajuIeIbHBIX MMPOLIECCOB.

4acoB, (Ha ypoBHE y4eOHBIX
OTBOIMMOE Ha UX TIEACTBHIA)
H3YUYCHHE

BBI60p: JAUHAMHUYCCKOT' O HU3y4aCMbIX TIOHATHH.

TMHAMUYECKOE pOTrPaMMHUPOBaHHS. o Breinensier 3agaun, mis

pOrpaMMHUPOBaH [IpeumyriecTsa u KOTOPBIX THHAMHYECKOE

ue HEJIOCTATKH. MIPOrpaMMHUPOBAHUE

(1 gac) Hcnons3zoBanue DT miis SIBJISICTCS. ONITHUMAaJIbHBIM
perrenus 3aaa4. [Iporpamma BBIOOpOM.
Ha s3pike Python nns e  CaMocCTOATENBHO
peIIeHus 3a1a4 OCYIICCTBIISICT PEIICHUE
JUHAMHYECKOTO 3amad B DT u Ha A3bIKE
IPOrpaMMHUPOBAHUS. MIPOrpaMMHUPOBAHUS

Python.
OnrumanbHas 3amaya o proK3ake. o PackpbiBaeT cMBICIT

HU3y4aeMbIX MOHSATHH.

. [IpaBuibHO
BOCIIPOU3BOMT 3TAIbI
pelieHus 3a7a4uu ¢
MOMOIIBIO
JIMHAMHUYECKOT0
MPOrpaMMUPOBaHUS.

o CamocTosTenbHO
peliaeT 3ajauu MouckKa
ONTUMAJILHOW yIAKOBKH.

. PackpsiBaeT cMbICH
U3Y4YaeMbIX HOHSITHIA.

. Pazmuuaer
napasjienbHbIE U
MOCJIEI0BaTEIbHLIC
MPOIECCHI.

. CaMoOCTOSTEIILHO
HaXOJUT ONTUMAIbHOE
pelIeHue B 3aIaHHBIX
YCIIOBUSIX.

. [IpaBunbHO CTPOUT



Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3aen

MIPOTPAMMEBI,

U KOJIMYECTBO
4acos,
OTBOJMMOE Ha UX
n3y4yeHue

YueOHoe coaepkaHue

OcCHOBHBIE BU/IBI
NEATEILHOCTH

y4aluxcs Ipu M3y4eHUH
TEMBI

(Ha ypoBHE yueOHBIX
TIEACTBHIA)

nuarpammy [aHTa.

Pa3nen 3. UckyccTBEeHHBI HHTEJIEKT U MalIuHHOE o0yueHue (15 yacos)

UckyccTBeHHBIN
WHTEJUICKT.

Beenenue (1 yac)

Hcnoas3oBanue

UT0 Takoe HCKYCCTBEHHBIN
uHTemext? Vcropus
pa3Burusa UN.
Kiaccudukarms NUA.
Onenka ypoBHs U ¢

IIOMOIIIBIO TECTA TLIOpI/IHFa.

OcHOBHBIE 00J1acTH
npumeHnenus: UN.

. PackpwiBaeT cmbich
U3y4aeMbIX TTOHSATHH.

. IlornmaeT otnuume
CHCTEM CJIadoro u
cunrHoro MN.

o OpueHtupyercs B
OCHOBHBIX 00J1aCTIX
npumenenus M.

. IIpaBunbsHO
BOCIIPOU3BOJIUT
OCHOBHBIC DTaIlbl

pazsutus UU.

BbankoBckue ycnyru, o PackpsiBaeT cmbICI
CYIIECTBYIOLINX 0€301MacHOCTb, METUIIMHA. U3yYaeMBbIX IOHATHIA.
cucrem M1 Cucrembl YMHOro aoma. o [TpuBOAUT TPUMEPHI
(1 gac) I'o10CcOBBIE TEXHOJIOTUU. CYLIECTBYIOIMX CHCTEM

OO6paboTKa JOKyMEHTOB. 15058

[lepeBoabl, renepanus

KOHTeHTa. ['eHepanus

M300paKeHUH.
3amaun MammuaHOe 00yUeHne Kak . PackpbIBaeT CMBICIT
MAaIIMHHOTO METOJ0IOTHS M3y4daeMbIX IMOHSITHH.
00y4eHus HCKYCCTBEHHOTO o IMonumaer
(1 gac) WHTEJIEKTA. Ha3HauY€HHE KaXJOW U3

Knaccudukanms. 3agad MO.

Perpeccus. Knacrepuzanus.
O6paboTka eCTECTBEHHOTO
si3pika. Kareropuu
MaIIMHHOTO 00y4eHUS.

. YcnenrtHo COOTHOCUT
pemaeMyro mpooiemy ¢
ogHou n3 3amay MO.

. ITepeuncnser



Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3aen

MIPOTPAMMEBI,

U KOJIMYECTBO
4acos,
OTBOJUMOE Ha MX
n3y4yeHue

OrieHKa KauecTBa
mozenu (1 gac)

MeTton
OrbKanIIIX
cocenen

(1 gac)

“Ananus
oTkyoHeHu# (1

qac)

YueOHoe coaepxaHue

OCHOBHBIE aITOPUTMBI

MaIlIMHHOTO O0Yy4YeHUSI.

Pa3nienenue BHIOOPKH Ha
00y4aroIyto 1 TECTOBYIO.
MeTpukiu B 3aa4ax
MAaIIMHHOTO 00y4eHHUS.
Ommobku Ki1accuukarym.
Matpuna omunbox.
Mertpuku kayecTBa 1
3aJ1a4 KJIacCU(PUKALUU U
perpeccuu.

Hcnons3oBanue METOAA

k- OmKarnx cocenen uIst
pelieHust 3a1auu
KJIACCU(PUKALINH.
IToaroroBka JaHHBIX IS
npumenennst Metoga K-NN.
OCHOBHBIEC 3TAIlbl B

peuICHuU 3aaa4.

| MeToabl OIIEHKH KaueCcTBa

peleHus Ui 3aaa4
MaIINHHOTO 00Y4YEeHHS.
MuHuMH3auUs OTKIOHEHUH.
Henoobyuenue n
nepeoOydeHue.

OCHOBHEIC BUIEI
JIeATENbHOCTH
y4anuxcs Mpu U3y4eHUH
TEMBI
(Ha ypoBHE yueOHBIX
TIEACTBHIA)

kareropuu MO.

o PackpsiBaeT cMbICT
M3y4aeMbIX TOHSATHUH.

o Brnaneet npuHuumamMu
paszeneHus BHIOOPKHU Ha
00y4arnIyto 1 TECTOBYIO.

. IIpaBunbHO
NEePEYHCISIET METPUKHU
JUTS 3a51a4
KJIacCU(UKALINHT 1
perpeccun.

. PackpriBaeT cMmbica
HU3y4aeMbIX OHSATHH.

. ITonmmaer, 9ToO
BKJIIOYAET B ceOs
MOATOTOBKA TAHHEIX.

. OCMEBICIEHHO
MepeYUCIISIET OCHOBHBIC
ATambl B PEIICHUH 3a]1a4
meronom K-NN.

. PackpwiBaeT cMmbIich
U3y4aeMbIX MOHSTHH.

. Ha3zsiBaeT MeToabI
OLIEHKHU Ka4yecTBa I
3aj1a4 Perpeccuu.

. ITonumaeT OCHOBHBIE
nmapamMeTpsbl
HEOOOydJeHUS 1
nepeo0ydeHUs MOJICITH.

JIepeBO TPUHSTHSL
peurennii (1 gac)

JIpeBoBUIHBIN Tpad.
JlucroBoit y3edn.

. PackpriBaeT cMbICTT
A3y4aeMbIX HOHSITHM.




Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3aen

MIPOTPAMMEBI,

1 KOJIUYCCTBO

YueOHoe coaepxaHue

OCHOBHEIC BUIEI
JIeATENbHOCTH
y4anuxcs Mpu U3y4eHUH
TEMBI

4acos, (Ha ypoBHE yueOHBIX
OTBOIMMOE Ha UX TIEACTBHIA)
n3ydecHUe
MeTomoJIoTHYECKHIE . CaMOCTOSTEILHO
MPEUMYILECTBA JIepeBa MPUBOJIUT TPUMEPHI
MIPUHSTUS PEIICHHH. pelaeMbIX 3a/1ad.
Ucnonb3oBanue paepesa . CaMOCTOSTEIIBHO
NPUHSTHS PEUIEHUH 1151 IIEPEYHCIISIET OCHOBHbIE
penieHus 3a/1a4. MPEUMYIIIECTBa METO/1a.
3amada 3agava kiaccuuKamum. . PackpriBaeT cMbICTT
KJIACCU(UKAITIH. MaremaTuyeckass MOJEb. U3yYaeMBbIX TOHATHIA.
JInneiinasa JIluneitnas GyHKIuS. . Brnaneer metogoMm

mozeib (1 gac)

Omnpenenenue
KO3 UIIMEHTOB METOI0M
MMOCJIE0BATEIBHBIX

YTOYHEHUH.

[I0CJIEI0BATEIbHBIX
YTOYHEHUU
KO3 (HHUITUSHTOB IS
MOJTyYEeHUs
pa3IenuTeNbHON JTUHUN
IIpH KJ1accU(UKAIUN.
CamocTosATeNnbHO
MOJEIHPYET
Kiaccuukamuio Ha
3aJJaHHBIX Habopax

3HAYCHUM.

OO0yuenue
JIMHEUHOW

mozenu (1 gac)

OGyuaromiast BEHIOOpKA.
[Iporniecc oOyuenus. Dnoxa.
3HaKOMCTBO ¢ 00y4eHUEM
JIMHEMHOW MOJENHN Ha
MIPOCTOM MpPUMEPE
HCKYCCTBEHHOI'O HEMPOHA C
OJHUM BXOJ0M, Korjaa y=Ax
(pu b=0).

PackpwiBaeT cmbich
A3y4YaeMbIX HOHSITHI.

ITornumMaeT OCHOBHOE
Ha3zHadYeHMUE JTUHEUHOMU
MOJICITH.

CaMOCTOSTEIIEHO
uccienyer paboTy
TOTOBOM JIMHECHHOM

MOACIH.

JInnelinas
perpeccus (1 gac)

3HaKOMCTBO C OCHOBaMH
JIMHEWHOM PErpeCCU.
[IpamonuneitHas

aImnpoKCUuMaIus.

PackpsiBaeT cMbICH
A3y4aeMBbIX HOHSITHIA.

Bnageer meTonamu
moa0opa mapamMeTpoB




Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3aen

MIPOTPAMMEBI,

U KOJIMYECTBO
4acos,
OTBOJMMOE Ha UX
n3y4yeHue

_HepHeHTIZ)OH.
Heiiponusie cetu
(1 gac)

VYyeOHoe conepkaHue

Bo3MoXHOCTH OIleHHBATEIIS
LinearRegression
oubimorexu Scikit-Learn.
PaccmoTpenne nmpumepon
HCIIOJIB30BaHUS THHEHHOMN

perpeccuu.

[TosiBneHue nepuenTpoHa.
Onucanue u cxema
3JIEMEHTapHOTO
nepuentpoHa. Msmenenue
BECOBBIX KOA(QPHIINEHTOB.
MeTtoauka o0y4ueHusl.

OcHOBHBIE BUJIbI
JeATEeTbHOCTH
y4amuxcs Ipu U3y4eHnH
TEeMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUMN )

MOJIEIH C
HCIIOIb30BAHUEM
BO3MOXKHOCTEH
oubaunorexu Scikit-Learn.

o CaMoCTOsATENBLHO
MPOBOJIUT aHAJIH3
MOJTyYEeHHBIX

pe3yabTaToB.

. PackpriBaeT cMbIci
HU3y4aeMbIX OHSATHUH.

o CamocTosTensHO
CO3HaET cXeMy
3JIEMEHTapHOTO
MepLEenTPOHA.

o [Tonumaer npuHIMI
00y4eHUs ¢ U3BMEHEHUEM
BECOBBIX

KO3 (HHUITMCHTOB.

MHorocnoiiHbie
cetu (1 gac)

BaiiecoBckas
craructuka (1
qac)

Apxurexkrypa
MHOTOCJIOHOM CEeTH.
OyHKIUS aKTUBALIHUH.
OOy4eHne MHOTOCTIOHHON

cetu. KonmnuectBo CKPBITBIX

ci10éB. Meto1 06paTHOTO
pacrpocTpaHeHHs OIIHUOKH.

. BepOHTHOCTHBIe

alropuTMel. BeposTHOCTB

MNPpUHAIJIC)KHOCTHU K KJIACCy.

HawBHplii GaiiecoBCKUI
kimaccudukarop. O6padoTka
3aBUCHMBIX IPU3HAKOB.

. PackpeiBaeT cMbIc
HU3y4aeMbIX MOHSATHUH.

o ITonnmaer OCHOBHBIE
NPUHLOMIIEL yCTPOUCTBA
MHOT'OCJIOMHOM CETH.

. DOopMyJIHPYET
MOIXOIBI TIPH BBIOOpE
KOJIMYECTBA CKPBITHIX
CJIOEB.

. PackpsiBaeT cMbICH
A3y4YaeMbIX HOHSITHI.

. Bianeer mexannzmMom
OIIpEIEIICHUS
BEPOSTHOCTH.

. [TornmaeTr npuHOKUI




Temsr,
pacKpbIBarOIIUE
JIaHHBIN pa3aen

MIPOTIPAMMEBI,

U KOJIMYECTBO
4acos,
OTBOJMMOE Ha UX
n3y4yeHue

NunuBuayanbHel
U OPOEKT
(2 gaca)

Peseps (2 yaca)

YueOHoe coaepxaHue

Perenve nmpaktuyeckux

3aaad.

Bri6op oaHoTO M3
QITOPUTMOB MAIIHHHOTO
00y4YCHHUS ISl PEIICHUS
3a/1a4 MPOCKTA.
Hcnonp3oBanue OUOIHOTEK
Python miist 00y4enwust
mozenn. OeHkKa KauyecTna
[IOJIy4EHHON MOJENN.
Busyanuzamnus pesynbrarta.
Ananu3 u opopmiIcHHE
pe3yJsibrata paboTHI.

OcHOBHBIE BUJIbI
JeATEeTbHOCTH
y4amuxcs Ipu U3y4eHnH
TEeMBI
(Ha ypoBHE yueOHBIX
JIEHCTBUMN )

paboThl HAMBHOTO
0aliecoBCKOTO
Kitaccudukaropa.

. CamocTrosiTenbHO
IIPOBOJHUT MOATOTOBKY
HaHHbIX 11 MO.

. Hcnons3yer
BO3MO>KHOCTH OUOINOTEK
st MO.

. AnanTtupyer rotoBble
IIPUMEPBI UCIIOIb30BAHUS
MO nox KOHKpETHBIE
peayM3alMy CBOMX 3ajad.

. IIpaBunbsHO
o opMIIsiEeT pe3ynbTaThl
NPOBEAEHHOIO aHAIN3a U
($hopMyIHUpyEeT BBIBOBI.




YYEBHO-METOJUYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O

IMPOLIECCA
METOJIMYECKUE MATEPUAJIBI JUUISI VYEHUKA
HOMOHyHBHLIC JAUJAKTUYCCKHUEC MaTepI/IaHI:I, HpeﬂCTaBJ’ICHHBIC Ha

o0Opa3oBarenbHOH MIaT@opme (B TOM YUCIIE pa3IaTOYHBIA MaTepual U T. II.).

METOIMYECKHWE MATEPUAIJIBI JJIA YUUTEJIA

I[eMOHCTpaL[I/IOHHBIC MaTepuralibl 110 TCMC 3aHATHA. MCTOILI/I‘IGCKI/IG Martepuallbl,
MeTO)II/I‘-ICCKOC BHJCO C HOI[pO6HbIM pa360p0M MaTepHualoB, pCKOMCHAYCMBbBIX JIA

HUCITIOJIB30BaHUA HA 3aHATHH.
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[MUOPOBLIE OBPA3OBATEJIBHBIE PECYPChI 1 PECYPCBI MHTEPHETA

O6pa3zoBarenbHas miatdopma.

YYEBHOE OBOPYJIOBAHUE

Komnbrorep (cranmoHapHbii KOMITBIOTEP, HOYTOYK, IJIAHIIET).

Komnbrorepubie mbiu. KitaBuatypsl.

YUEBHOE OBOPY/JIOBAHUE JUJIA ITPOBEJAEHU A
JIABOPATOPHBIX PABOT, ITPAKTUYECKHX PABOT W JIJEMOHCTPAIUI

MynbTUMEIUNHBII  MPOEKTOP € OSKpaHOM (MHTEPAaKTHMBHOM  JIOCKOW)  WJIH

HHTCPAKTUBHAs IMaHCJIb.



