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IHHOACHUTEJIBHASA 3AIIMCKA

[IpumepHass pabouas mnporpamma 3J€KTUBHOTO Kypca «[IpakTuueckas
uH(pOpMaTHKa» COCTaBJIeHa Ha OCHOBE TpeOoBaHMI K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpeaHero oouero ob6pa3oBaHus,
npeacTaBieHHbIX B DenepanbHOM TrocyapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
cpenHero oomiero ooOpaszoBanusi, PDenepanbHON 00pa30BaTEIbHON MPOTPAMMBI
cpenHero obmiero oopazoBanus, a Takxke [IpuMepHoii MporpaMMbl BOCIIUTAHUS.

[Iporpamma Kkypca pa3zpaboTaHa TakuM O0Opa3oM, UTOOBI HapsIy C
pa3BUTHEM TeXHOJOrn4yeckux HaBblKOB B obsactu MKT nmpoucxomuno passutue
KpeaTUBHBIX cCIOCOOHOCTEN oOyuaromuxcs. Takoil MOAXOX COOTBETCTBYET
STEAM-o0pa3oBaHnui0 ¥ CIHOCOOCTBYET  pa3BUTHUIO  (DYHKIIMOHAILHOMN
IPaMOTHOCTH.

Ieab u 3aga4n 3J1eKTUBHOTO Kypca «IIpakTudyeckass HHPOPMATHKA)

[Ipumepnass pabouass mnporpamma »3jeKkTUBHOro kypca «lIpaktnueckas
MH(OpPMATUKa» CONEPKUT OOLIYI0O XapaKTEPUCTUKY, LEIH WU 3aJaud U3Yy4YeHUS,
IPEIMETHBIE PE3YJIBTATHI IS KAXKI0TO U3 MOIYJIEH.

OCHOBHOM  LI€JBIO  AJIEKTUBHOTO  Kypca  sIBIsieTCs  (popMupoBaHHE
(YHKIIMOHAJIBHO  IPaMOTHOM  JIMYHOCTH  OOYyYaromMXCs, TOTOBHOCTH U
CHOCOOHOCTH HCIIOJIb30BaTh IOCTOSHHO NpUOOpeTacMble B TEUYEHHE IKU3HU
3HAHUS, YMEHMSI M HABBIKM JUIA PEUIEHUS MAaKCUMaJIbHO HIMPOKOIO IUaIa3oHa
’KU3HEHHBIX 33/1a4 C HUCIOJIb30BaHUEM LU(POBO CpeJibl U MPOrPaMMHUPOBAHHUS.

[Iporpamma «IIpakTuueckass uHGOpMaTUKa» paclIUpsieT M JOIMOJIHSAET
paznensl  uHpopmatuku  «lludpoBas  rpaMOTHOCTBY»,  «AJTOPUTMBI U
nporpamMmmupoBanuey», «MH(popMalOHHbBIE TEXHOJOTMM» CPEIHEro 0OIero
obpazoBanus a1 10—11 kmaccoB u HarleneHa Ha:

e pa3BUTHE INPEICTABICHUNA O BO3MOXHOCTIX $3bIKa IPOrPAMMHUPOBAHMS,
MH(GOPMALIMOHHBIX ~ TEXHOJIOTWH;  OOpa3HOro, aNrOpUTMHUYECKOTO U
CUCTEMHOTO MBIIIJIEHUSI; TBOPYECKOrO TMOAXOJa K PEIICHUIO 3ajady;
NOHUMaHUE METOJIOB O00pabOTKH OOJIBIIMX MAacCCHUBOB JAHHBIX, KIHOYEBBIX
BOIIPOCOB M OCHOBHBIX COCTABJISIIOIIMX JJIEMEHTOB HM3ydyaeMoW 00J1acTu;
yMEHHE pelaTh THUIOBbIE NPAKTUYECKUE 3aJayd, XapakTepHbIe Jis
UCIOJIb30BAaHUSI METOZOB U MHCTPYMEHTapHsi 00paOOTKU JTaHHBIX; OCO3HAHKE
TOTO, YTO METO/Abl 00paboTKM WMH(GOPMAIMM WMEIOT CBOU OTPaHUYEHHS U
TpeOyIOT OIpeneNEHHbIX MOAXOA0B NPHU HX NPUMEHEHUH IS Kaxaou
KOHKPETHOM CHUTyalMy; IIOHHMMAaHUE pPAMOK HW3y4aeMOW IIPEIMETHOU
00J1aCTH, OrPAHMYEHHOCTH METOJOB U MHCTPYMEHTOB, TUIIMYHBIX CBS3EH C
ApyruMU 00JaCTSIMU 3HAHMSL.

e BOCHUTaHMe UHHTEpeca K mpodeccusaM oTpacid HUHOOPMALMOHHBIX
TEXHOJIOTUH, MPOTPaMMHUPOBAHUIO M AHAJIU3y [JAHHBIX, CTPEMIJICHUIO
UCIIOJIB30BaTh IIOJYYCHHBIC HABBIKM JUIS CO3JAHUS WHIAUBUIYAJIBHBIX



00pa3oBaTeNbHbIX MPOEKTOB, IPUMEHUMBIX B JIPYTUX MPEAMETHBIX 00JIACTAX

U B PEAIIbHOM KU3HU;

e ¢opMupoBaHMe HABBIKOB AaHAIUTUYECKOW, MCCIEIOBAaTEIbCKOM U
MPOEKTHON JIEATETbHOCTH, CaMOCTOSITEIbHOTO BBISIBICHUSA MPOOJIEMBI,
MOKMCKA PEILICHUs TIPU OTPAaHUYEHHBIX pecypcax, UCIOJIb30BaHUS PA3IMUHbIX
METO/I0B 00pabOTKH OOJBIIUX MACCHUBOB JIAHHBIX, COCTaBJICHUS aJITOPUTMA
JUTS pealin3aliy IpoeKTa, coopa u npeaoOpaboTKH JaHHBIX, TECTUPOBAHUS U
OTJIAXKUBAHUS TPOTpaMM B HHTEPAKTUBHOM cpene pa3paboTku Jupyter
Notebook, npeacraBnenus u BU3yanu3aliy MOJy4YeHHOTO pe3ybTara.

JUIst AOCTWXKEHUs IUIAHUPYEeMOTO pe3yJibTaTa, Ha KOTOPBIM HampaBJIeHO
00y4eHHe MO KypCy, HY’)KHO PELINUThH CIACAYIOIINE 3aJa4UM:

e cdopmupoBaTh IpeAcCTaBICHUE 00 OTpacau UH(POPMAIIMOHHBIX TEXHOJIOTHI
KaK CTPATETMYECKU BaKHOTO HAIIPaBJICHUS HAYKU U MPAKTUKU;

® CO3/aTh YCJIOBHUA MPeAnpodecCUOHATIBLHOIO 00pa3oBaHus, (POPMUPYIOIIETO
OCO3HaHHBIN BBIOOp Tpodeccuy;

e 0Tpa0OTaTh HABBIKM MPOrPAMMHPOBAHUSA, TOJYYCHHBIE B MPEIAMETHOM
kypce «MHpopmaTrka», HA MPAKTUYECKHUX 33/Ja4ax B Pa3IMYHBIX cdepax
YeJIOBCUCCKOM ICATCIILHOCTH, OOIICHHUS M COIHAILHBIX OTHOIICHUIA,

® Da3BUThb Yy CTapUICKIACCHUKOB KOMMYHHUKATHUBHBIE HAaBbIKA, YMEHUE
CJlylllaTh, padoTaTh B KOMaHJE, CTaBUTh U JOCTUTATh LEJIH, aHATUTUYECKOE
U KPUTUYECKOE MBILIUICHHUE;

e 0TpaboTaTh HaBBIKKM PabOTHI B WH(OPMAIMOHHOW Cpele ¥ NPUMEHEHUE
UH(OPMAITMOHHO-KOMMYHUKAIITMOHHBIX ~ TEXHOJIOTMH N8 PEeIICHUS
MPUKIAAHBIX 33]1a4 B pa3JIMUHbIX c(pepax yeToBEeYECKOM eI TeIbHOCTH;

e CrocoOCTBOBATh PA3BUTHIO (DYHKIMOHAJIBHOM TPaMOTHOCTH Ha OCHOBE
penieHus 3aa4 U3 NOBCEAHEBHOM KU3HU, TpeOyromux BrnageHus UKT;

® [PUBUTHh HAaBBIKM HMHPOPMALMOHHOTO MOJEIUPOBAHUS HA MpPUMEpPE
pellaemMbIx 3ajady;

® BOCIIHTAaTh UHTEpEC K nporpammupoBanuto u UKT;

® BOCIIUTaTh YMEHHE CaMO00yUaThCs;

e chopmMupoBaTh HCCIENOBATEIBCKUM MOIXOJ K PELIEHUIO MOCTaBICHHON
3a]1a4u;

® DPa3BUTh UHTEIUIEKTYaJbHbIC, TBOPUECKHUE U MO3HABATEIbHBIE CIIOCOOHOCTU
00yJaromuxcs;

® CO3[aTh YCIOBHS Ul pealu3aldd KOMMYHHUKAUUH MPH KOJUIEKTUBHOM
IPOEKTUPOBAHUH B KOMaH/1€ CBEPCTHUKOB.

B cooTtBeTcTBUM C TpeOOBaHHMSIMH BPEMEHM MpPU pealr3allMd MpOrpamMMbl
IUTAHUPYETCS  UCIOJIb30BAaHUE  Pa3iUYHbIX  (OpM, CPEACTB U  METOJOB
o0Opa30BaTeNbHON JEeATeNIbHOCTH. B 4acTHOCTH, MIaHMPYETCS UCIOJb30BAaHUE HE
TOJIbKO WHJIMBUIYaJIbHOU, HO TAaKKe TPYNIOBOM padOThl, B T. 4. paOOThl B MaJIbIX
rpynnax. Vcnonp3oBaHue — CaMTOB — JUCTAHIMOHHOW  MOATOTOBKM  OyjeT
CIOCOOCTBOBATh JIYYIIEMY YCBOEHUIO MaTepHalia B CBSI3H C JOCTYIHOCTBIO
MaTepHaJIOB HE TOJBKO HEMOCPEICTBEHHO Ha 3aHATUAX, HO TAKXKE U B JOMAIIIHUX



yCIOBUAX [UJIsi OOecrnedeHus: BO3MOXKHOCTH peau3allii  MHAUBUAYAJIbHBIX
ocobeHHocTel gereil. Vcrnonb3oBaHWE pPEUTHMHTOBOM CHUCTEMBI OLICHUBAHUS
TPAAUIIMOHHO CIOCOOCTBYeT Oosiee TayOOKOH MOTHBAIMKM K YyYCHHIO. Bubl
3aHATHI MO TpOrpaMme MpeayCMaTpUBAIOT JIEKIUU, MPAKTHUYECKUE 3aHATHUS Ha
OHJIaliH IUIaTopme, J1abopaTopHbIe pPadOTHl € HCIOIB30BAHUEM OHJIAHH-CPEN
pa3pabOTKH, UTOTOBBIE MHIUBUIyaJIbHBIEC TPOEKTHBIE PAOOTHI 1O pa3jesiaM Kypca.

[Ipumepnas pabouast mporpamma AaéT MPEACTABICHUE O IENIX, OOIIeH
CTparerud OOydYeHHs, BOCIUTAHUS M PA3BUTHSA OOYYAIOIMIUXCS CPEICTBAMU
anekTuBHOTO  Kypca  «lIpaktmueckas  mH(pOpMaTHKa»;  yCTaHABIWBAET
00s3aTeNbHOE MIPEIMETHOE coJiep KaHue, Mpe1ycMaTpUBaeT ero
CTPYKTYPUPOBAHHME MO pa3jeliaM M TeMaM MOJYJs, ONpPENEsieT pACIpEeICHHE
€ro mo kjaccaM (rojgam H3y4yeHus); Aa€T NPUMEPHOE paclpeiesieHHe y4eOHBIX
4acoB IO TEMAaTHMYECKUM pazjesiaM MOAYIS U PEKOMEHIYyeMylo (IIPUMEPHYIO)
MOCJIEIOBATENbHOCTh ~ MX  U3Y4YEHHS C  y4€TOM  MEXKMPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEHN 00yUYaroIMXCS.

[Ipumepnass pabouasi mnporpamma »3JeKTUBHOro Kypca «IIpakTuueckas
nH()OpMATHKa» OMpPENesseT KOJIWMYSCTBCHHBIE W KAYECTBEHHBIC XapaKTECPUCTHKHU
y4eOHOro Marepuana Jijisl KaKJI0ro roja u3y4yeHus.

O0mas xapakTepuCcTHKA 3JIEKTUBHOI0 Kypca

«IIpakTnyeckass uHpopmMaTuka»

IIporpamma Kypca COOTBETCTBYET HAIIPABICHUSM pa3BUTUS  OTpacid
MH()OPMAIMOHHBIX TEXHOJIOTHM, OTpak€HHbIX B Pacnopspkenun [lpaBurenbcTBa
P® or 1 wnosops 2013 1. No 2026-p «Crpareruss pa3BUTUS OTpPACIH
nH@opmarmoHHeIX TexHosnoruit B Poccuiickoii denepannu va 2014-2020 ronasr u
Ha nepcrnektuBy 10 2025 roma». B noKyMeHTe CKa3aHO, 4TO «KOHKYPEHTHBIM
npeumymiectBoM  Poccun B yKa3aHHOM — CETMEHTE  CTaHeT pa3paboTka
MIPOTrPaMMHOT0 OOECTEUYEeHHsI BBICOKOM CIIOKHOCTH, II€ MOXKET HCIOJIb30BATHCA
VH)XXEHEPHBIA W AJITOPUTMUYECKAM MOTEHUHAT POCCHUUCKUX CIEHUAIUCTOB.
HanpHeliee pa3BuTHE OOJBIIMHCTBA CETMEHTOB OTpaciu TpeOyeT pelleHus
MpoOJeMbl HEXBATKH KBATU(PUIIMPOBAHHBIX KaJpOB», IMOITOMY MOIATOTOBKA
OyAyumux KaapoB Jig OTpaciu HMH(OPMALMOHHBIX TEXHOJIOTUH YK€ Ha JTare
CpenHero o0pa3oBaHUs SBIAECTCS aKTyallbHON M BOCTPEOOBAHHOM.

[IporpamMma Kypca omMpaeTcsl Takke Ha pe3ysibTaThl (PyHIaMEHTaIbHOTO
UCCJIEIOBaHUS TEPCHEKTUBHBIX oOTpacied u mnpodeccuit Ha Oavkanme
MSATHAAUATH — JIBAALATh JIET «POpcaT KOMIETCHININ», HAIECIINX OTPAKEHUE B
«Atnace HOBBIX Tpodeccuit». B uccnenoBanun npunumanu ydactue 6omee 4000
POCCHICKHX U MEXIyHAPOIHBIX dKCIEPTOB, HCCIECAOBAHUE OXBATHIIO 25 CEKTOPOB
poccuiickor  3KOHOMHUKH. [lo wmToram wucciienoBaHusl TOSIBWICS — CaMbId
MacHITa0HBI B MHpE TMepedyeHb «mpodeccuit Oymaymero» — oxoigo 190
npodeccuii, KOTOpble C BHICOKOH BEPOSTHOCTHIO CTaHYT BOCTPEOOBAHHBIMU WIIH
BO3HUKHYT B Onwmxkaifimee necstuierne. B «Atnace HOBBIX mpodeccuit» K



BOCTpeOOBaHHBIM B OmmkaiiieM OyayllleM HaBbIKaM OTHECEHbl TaKHhe Kak
CUCTEMHOE  MBIIIJICHHE,  YOpPaBIEHWE  MPOEKTaMH,  MPOrpaMMUPOBAHHE,
MCKYCCTBEHHBIN MHTEIUICKT.

[IporpamMma Kypca COOTBETCTBYET COBPEMEHHBIM TOCTHXEHHSIM B cdepe
HAyKd O JAaHHBIX, MallUHHOM OO0yuyeHHH. PaccmaTpuBaeMbie B Kypce METOIbI
00pabOTKH JAHHBIX IIUPOKO MPUMEHSIOTCS B Pa3IMUHBIX 00JacTAX, T1e Tpedyercs
aHanu3 u oOpaboTka OosbluX 00beMOB HHGoOpMau. OHU HCHOJB3YIOTCS B
OuzHece JUIsl aHalu3a pbIHKA, IPOTHO3UPOBAHMS CHpPOCa M  ONTUMM3ALUHU
npou3BojACTBAa. B Hayke OHM T[OMOTAIOT HCCIEIOBATENSIM  aHAIM3UPOBATH
AKCIIEpUMEHTAJIbHBIE JaHHBIE U HaXOAUTh HOBBIE 3aKOHOMEpHOCTH. B Menuiune
OHH MCTIOIB3YIOTCA JJIsl AMArHOCTUKU U IMTPOTHO3UPOBAHUS 3a00JIEBaHUIA.

Meroabl 00paOOTKM NTaHHBIX SIBIISIOTCSI COBPEMEHHBIM WHCTPYMEHTOM JIJIs
aHaJIM3a ¥ WHTEPIpETAINK JaHHbIX. Vcronbp3oBaHne METO0B 00pabOTKU TaHHBIX
no3BoJisieT A(P¢dekTuBHO 00pabaThiBaTh W aHAIM3UPOBATH OOJbBIINE OOBEMBI
uH(pOpPMAaIlMK, YTO IOMOTAeT BBIIBUTH 3aKOHOMEPHOCTH W TPEHIBI, a TaKXKe
aBTOMATHU3MPOBATh PA3IUYHBIC MPOIIECCHI, TaKHE KaK COPTHPOBKA, (DUIIBTpaIus,
arperanus u T. 1.

B yuebHOM myaHe mKombl  ANEeKTHBHBIA  Kypc  «[IpakTuueckas
UHpOpMaTUKa» SIBISIETCA 4YacTbl0 MNpPEAMETHOM obmactu «MareMatuka u
Wupopmatuka» W comepaTelbHO  CBSI3aH € NIPEIMETHBIM  KypCOM
«Mudopmartukay s crapuied mkoidsl. Kypc mnpeamnonaraer J0noJHEHHUE
coJiepKaHMs IIKOJBLHOTO 00pa3oBaHUsl HAOOPOM KOMIOHEHTOB (DYHKIIMOHAJIBHOM
IPaMOTHOCTH W OCBOEHHE CIOCOOOB WX  HWHTETpallMd  TOCPEACTBOM
MPOrpaMMHUPOBAHUS U PAOOTHI C UHHOKOMMYHHUKAITMOHHBIMHA TEXHOJIOTHSIMHU.

Conepxanue Kypca CTPOUTCS Ha TPEX KOMIIOHEHTaX (YHKIIMOHAIBHOM
IPAaMOTHOCTH (MaTeMaThyecKasi TpaMOTHOCTb, €CTECTBEHHOHAYYHasl TPaMOTHOCTb,
KpeaTuBHOE MbiieHUe) u (popmupoBannu MKT-KOMIETEHTHOCTH YYaluxcs ¢
OPUMEHEHUEM  HABBIKOB  JIOTHKM W OPOrPAMMHUPOBAHMS U SIBISETCSA
IIPEEMCTBEHHBIM COJEPKAHUIO0 KYpPCOB BHEYPOUHOH JeATENBHOCTH «OCHOBBI
JOTUKM M  QITOPUTMHUKM», «OCHOBBI  IPOrpaMMHUpPOBAaHMS»,  «OCHOBBI
nporpamMmmupoBanus Ha Python». B kypce Oymyr paccMOTpeHbl mNpuUMEphI
NPOrpaMMHBIX pEIIEHUH NPaKTHYECKUX 3a7ad oOpabOTKM JaHHBIX, KOTOpHIE
BCTPEYAIOTCS B PA3NUYHBIX cepax NeATeIbHOCTH U SIBISIOTCA aKTyaJbHBIMU AJIS
CTapIlEKIIACCHUKOB B Tpolecce o0yueHus mpu BbeIOOpe sr00oro mpoduss
o0yuenus. Ocoboe BHUMaHHE OyJeT YACICHO TaKUM OBICTPO Pa3BUBAIOIIMMCS
00JacTsAM, KaK aHaju3 JaHHBIX U MAalIMHHOE 00y4YeHUue. Yyanuecs mo3HaKOMSITCS
C OCHOBAMHM MCKYCCTBEHHOTO MHTEJJIEKTa U 00YyYEHUEM HEHPOHHBIX CETEH.



Mecto 3;1ekTUBHOTO Kypca «IIpakTnyeckas napopmaTtuka» B ydeOHOM
IUIaHe

[Iporpamma  Kkypca paccuutaHa Ha ydenukoB 10-11  kmaccos
00111e00pa30BaTENbHBIX IMIKOJ, MPOSBIAIONIMX WHTEPEC K MPOrpaMMHUPOBAHUIO U
aHaJIU3y JIaHHbIX.

OO61iee KOIUYECTBO YUEOHBIX YacOB, 3allJIJaHMPOBAHHBIX Ha BEChb IMEPUOJT
00yueHusI, HeOOXOIUMBIX JIJII OCBOCHUS IIPOTrpaMMBbl, cocTaBiseT 68 yacos, o 34
yaca B 10 u 11 kj1accax COOTBETCTBEHHO.

Cpok  OCBOEHMsSI  IIPOrpaMMbl, HEOOXOOUMBIM  ajii  oOecnedeHus
BO3MOXHOCTH  JIOCTHDKCHMS IUIAHMPYEMBIX  PE3yJIbTaTOB, 3asBICHHBIX B
IporpaMme, COCTaBJIseT ABa yUYeOHBIX TOa MPU PEKUME 3aHATHH 110 OAHOMY pasy
B HEJICIIIO U IIPOJOJKUTENBHOCTH 3aHIATUH, paBHOM 45 MUHyTaMm.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA DJIEKTUBHOI'O KYPCA
«TPAKTUYECKAA UHOOPMATHUKA»

JINYHOCTHBIE Pe3yJabTAaTbl 0OCBOCHUA DJICKTUBHOI'O KypcCa

B pesymprare  wm3ydeHumss  dnmeKkTUBHOTO  Kypca  «[IpaxTmdueckas
uHpopmatuka» st 10-11 kimaccoB y oOywatomeroca OyAayT c(opMUpOBaHbI
JUYHOCTHBIC PE3YJIbTAThl CIEAYIOIIMX OCHOBHBIX HAMPABICHHWA BOCIUTATEIHHOM
JeSITeTLHOCTH.

I'padxcoanckoe socnumanue:
e coOmtosieHre HopM HHGOPMAIIMOHHOM 0€30MacHOCTH;
e CcOOJI0/IEHHE aBTOPCKOTO TIPaBa;

® T[OTOBHOCTh MPOTHUBOCTOATH HJEOJOTUU DKCTPEMHU3Ma, HaI[MOHAIU3MA,
JUCKPUMHUHALIMM 1O  COLMAJIbHBIM, HAIMOHAJIBHBIM  MPU3HAKaAM B
BUPTYaJIbHOM MTPOCTPAHCTRBE.

HampuomuquKoe eocnumaHue.

® IICHHOCTHOE OTHOINCHUE K JIOCTMDKCHUsSM Poccuu B Hayke, TEXHOJOTHSX,
MMOHUMaHUE 3HAYCHHS OTCUECTBCHHBIX TEXHOJOTHYCCKHUX PEIICHUIN B KU3HU
ugpoBoro oOIIECTRa;

e CcpOpMHUPOBAHHOCTh MPEANOUYTUTEILHOTO OTHONIICHUS K MPOTrPaMMHOMY
oOecrieueHnto, BKIIOYEHHOMY B PeecTp pOCCHIICKOTO MPOrpaMMHOTO
o0ecrieueHusl.

ﬂyxoeﬂo—ﬁpaecmeeﬂﬁoe eocnumaHue.

L C(bOpMI/IpOBaHHOCTB HpPaBCTBCHHOI'O CO3HAaHUA, I3THUYCCKOIO IIOBCACHUA,
BKJIIO4YasdA MOBCACHHUE B CCTH I/IHTepHCT;

® CIIOCOOHOCTH K OLCHKC CHUTyallUM W IMPHUHATHIO OCO3HAHHBIX pemeHI/Iﬁ,
OPUCHTHUPOBAHHBLIX HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH.



ODcmemuyeckoe socnumanue.

® DOCTCTHYCCKOC OTHOIICHUE K HI/I(i)pOBOMy MHPY, BKJIIO4Yasa OCTCTHUKY
HAYYHOI'O 1 TCXHOJIOTHYCCKOI'O TBOPUYCCTBA,

® CII0OCOOHOCTH BOCIIPUHUMATDL PA3JIMYHBIC BHAbBI HI/I(I)pOBOI‘O TBOpYCCTBA, B
TOM YHUCJIC CO3AAHHBIC C ITIOMOIIIBIO HCKYCCTBCHHOT'O MHTCJIJICKTA.

Du3uyeckoe socnumanue:

¢ Cc(hHOpMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
BKJIIOYAsl 3JJ0pPOBhECOEPEIKEHUE MTPU pabOTE C KOMIBIOTEPHOU TEXHUKOM.

Tpyoosoe socnumanue:

® TOTOBHOCTh K aKTHBHOM ACATCIBbHOCTH TEXHOJIOTHYECKOM HaIpaBJICHHOCTH,
CITOCOOHOCTh HHHUIIMUPOBATb, IINIAHUPOBATH U CAMOCTOATCIBHO BBIIIOJHATDH
ACATCIbHOCTDL, CBA3AHHYIO C I/IH(bOpMaI_[I/IOHHBIMI/I TCXHOJIOTHUAMMH,

e uHTEepec K cdepam NPOPECCHOHANBHON JEATEIbHOCTH, CBS3aHHBIM C
OpOrpaMMHUpPOBAHHEM, HAyKOM O JIaHHBIX, MAIIMHHBIM OOYy4YE€HHEM H
JAPYTUMHU HaIIPABJIEHUSIMU OTpaciii UHPOPMALIMOHHBIX TEXHOJIOTHI;

® [IOHMMaHUE pa3HOoOOpa3usl HANpaBICHUA B OTpPacid HHPOPMALHUOHHBIX
TEXHOJOTUA ¥ yMEHUE COBEpIIaTh OCO3HAHHBIK BBIOOp Oymymiei
NpoQeCcCuu 1 peaanu3alud COOCTBEHHBIX KU3HEHHBIX IIAHOB;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MIPOTSKEHUH BCEU KU3HHU.

OKonoeuueckoe socnumanue:

® OCO3HaHUE IJI0OATBHOIO XapaKTepa HKOJIOTMUYECKHUX MpoOJeM U IMyTed HuX
penieHusi, B TOM YHCIE€ C YYETOM BO3MOXHOCTEM HH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA.

UeHHOCWlb HAY4YHO2O0 NO3HAHUA.

¢ Cc(hHOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUA HWH(DOPMAIMOHHBIX  TEXHOJOTHH, IUGPOBU3ALUU
COBPEMEHHOTO OOIIecTBa, 3a CYET MOHWMAHUS PO HWH(POPMAIIMOHHBIX
pecypcoB, HHOOPMAIIMOHHBIX TIPOIIECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHH;

® OCO3HAaHHC LCHHOCTH H&y‘—IHOﬁ ACATCIBHOCTH, T'OTOBHOCTH K BCACHHUIO
HpOGKTHOﬁ n HCCHGHOB&TCHBCKOﬁ ACATCIbHOCTU HWHIAWBUAYAJIbBHO U B

rpymre.

B mpouiecce qocTUKeHUS TUUYHOCTHBIX Pe3yJbTaTOB OCBOEHHUS AJIEKTUBHOTO
kypca «lIpaktnueckas wunbpopmarukay i 10-11 xmaccoB y oOydarommxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIBHBIN WHTEJJIEKT, MpeAnoiararonui
c(OPMHUPOBAHHOCTbD:

® yYMEHHUS MPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEIEHUE, OBITh OTKPHITHIM
HOBOMY;



® BHYTPECHHEH MOTHBAIMU, BKIIOYAIOIICH CTPEMIIEHUE K JTOCTHKEHUIO LIEHU U
yCIIEXy, MHULHAATUBHOCTh, YMEHHUE JIEHMCTBOBATh, OTTAIKHUBASACH OT CBOUX
BO3MOXKHOCTEH;

¢ COIHMaJIBHBIX HaBBIKOB, BKIIIOYAarOImM1Xx CITOCOOHOCTH BLICTpanUBaTh
OTHOLICHUS C APYI'MMH JIFOIbMU.

MeranpeaMeTHble pe3yJibTAThI

B pesymbrare  um3ydeHus ~ dnekTuBHOro  kypca  «lIpakTtudeckas
unpopmaruka» g 10-11 kmaccoB y oOydaromerocss OyayT chopMupoBaHbI
METamnpeMETHbIE PEe3yJbTaThl, OTPAKECHHbIE B YHUBEPCAIBHBIX YYCOHBIX
JICUCTBUSIX, & UMEHHO — TO3HABATEIbHBIC yYHHUBEpCAIbHBIE yueOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpCAJIbHBbICE  Yy4eOHbIE  JCHCTBUS,  PETYyJSTUBHBIC
YHUBEpCaIbHbIC YIeOHBIE ICHCTBUS, COBMECTHAS JICATCIBHOCTb.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIEC y4eOHbIE 1eHCTBUS

ba3zoevie nocuueckue oeticmeus:

® BCECTOPOHHE pacCMaTpUBAaTh  CaMOCTOSTEILHO  C(HOPMYIMPOBAHHYIO
npobiieMy;

L BI)I6I/IpaTI> OCHOBAHMU:A OJIAA CPABHCHUS, KJIaCCI/I(i)I/IKaI_[I/II/I )51 O606IHGHHH;

® OMpEaEsATh LEJU NEATeIbHOCTH, POPMYITUPOBATH 3a4a4M JJIs1 JOCTUKEHUS
L[EJICH, BBIACIATh KPUTEPUH OLICHUBAHUSI TIOJIYYEHHBIX PE3YJIbTATOB;

® BBISABJISATH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B OOJIBIINX 00bEMAX JAHHBIX;
e pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C yUETOM aHAIIN3a IAHHBIX;

® BHOCHUTbH KOPPEKTHBBI B IIPOLIECC aHAIN3A JJAHHBIX, OLICHUBATh COOTBETCTBUE
pE3yNbTaTOB LIEJISAM;

® pa3BUBaTh KPEATUBHOE MBIIUICHUE IIPU PELIEHUU NMPAKTUYECKUX 3a7ad W3
pEAIbHOM KU3HMU.

baszosvie uccneoosamenvcrue oeticmeusi:

® BIAJCTH HaBBIKaMU y4eOHO-UCCIIeI0BATEIhCKON u MIPOCKTHOMN
NEeSTeTLHOCTH, CTIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY
METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ay aHaJIN3a JTaHHBIX W MAIIMHHOIO
o0y4eHuUS;

® CII0COOCTBOBATH (I)OpMI/IpOBaHI/IIO HAay4YHOI'O THIIA MbIINUJICHHA, BJIAACHUC
TCpMHHOHOFI/Ieﬁ B o0OJiactu HAayKW O JaHHBbIX WM MAallMHHOTI'O O6y‘IeHI/I${,
KIIFOYCBBIMU IMTOHATHUAMHU U MCTOOdaMH,

¢ BbLIIBJIATH IPUYHUHHO-CIICACTBCHHBIC CBA3K IIPU aAHAJIN3C OOJIBIITNX JaHHBIX,
BbI/IBUT'aTh U IIPOBEPATH T'MIIOTC3EI;



aHAJIM3UPOBATh MOJYYECHHbBIE B XO/I€ PEIICHUs MPAKTUYECKUX 3a7a4 aHallu3a
JAQHHBIX  PE3YyJbTaThl, KPUTUYECKH OIEHHUBATh HX JOCTOBEPHOCTb,
¢dbopMHUpOBATH MTPOTHO3 HA OCHOBE aHAJIN3a MOJTYYEHHBIX JaHHBIX;

WHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIE UJICH, MIPEJIaraTh OPUTMHAIBHBIE MOIXO0/Ibl U PELICHUS.
Paboma ¢ ungpopmayueii:

BIIAJICTh HABBIKAMHU TMOJIY4YeHUS WHOOpPMAIIUU U3 OTKPBITHIX HCTOYHUKOB,
CaMOCTOSATENIbHO OCYLIECTBJISATh IIOMCK, AaHajiu3, CUCTEMaTU3alul U
UHTEPIPETALNI0O HHPOPMALIUH;

OLICHMBAaTh JOCTOBEPHOCTh IMOJYYEHHOW HWH(OpManuu, €€ COOTBETCTBHUE
IIPAaBOBBIM U MOPaJIbHO-3TUYECKUM HOPMAM;

UCIIOJB30BaTh  CPEACTBa HH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PENICHUHM  KOTHUTHBHBIX, = KOMMYHHKATHBHBIX U
OpraHU3allMOHHBIX  3a7a4 C COONIIOZIeHWEeM  TpPeOOBAaHUU  TEXHUKH
0€30IacCHOCTH, TUTHUEHBI, PECypcoCOEpEKEHUs, MPaBOBBIX W ATHUUECKUX
HOPM, HOpM UHGOPMAITMOHHON OE301TaCHOCTH;

BJIQJICTh IPaBUJIaMU UH(DPOPMAIIMOHHOM O€30MaCHOCTH JTUYHOCTH.
KoMMyHHuKaTHBHBIC YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA
Obwenue:

OCYILECTBJIATh ~KOMMYHHUKallMd Hpu  paboTe Haj  KOJUIEKTUBHBIMU
MIPOEKTAMH;

YMETh apTYMEHTHUPOBAHHO BECTH JINAJIOT;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI.
Cosmecmuas 0esimenbHOCb:

YMETh CPpaBHUBATh KOMaHAHYIO U HHANBUAYAJIbHYIO pa60Ty Haad IMIPOCKTAaMU,
HaxXOoOauUThb MPCUMYHICCTBA 1 HCAOCTATKU,

pa3pabarbiBaTh KPUTEPUHU OLICHKU MPOCKTA M OLICHHBATH KA4€CTBO CBOETO
BKJIaJIa ¥ KAKJOTO YYACTHUKA KOMaH/IbI B OOIIUH pe3yJIbTaT;

YMETh OLIEHUBATh HOBU3HY, OPUTMHAIIBHOCTh U MPAKTUYECKYIO 3HAYNMOCTh
IPU PACCMOTPEHUU UAEHN JJIs1 HOBBIX IIPOEKTOB;

MPOSIBIISATH HABBIKA KPEATUBHOTO MBIIUICHUS, ObITh MHUIIMATHBHBIM.
PerynsiTuBHBIC YHMBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBUA
Camoopaanuzayus:

CaMOCTOATCIIPHO  BBIABIIATH HpO6JIeMI>I, CTaBUThL U q)OpMYJII/IpOBaTI)
ITPAKTUYCCKHEC 3a1a4U B o0acTv aHanIM3a JaHHBIX]



COCTaBJISITh U CBOEBPEMEHHO KOPPEKTUPOBATH IIJIaH PELICHUs MPOOJIEMBI C
YYETOM UMEIOLIUXCS PECYPCOB;

pacHIMpsTh paMKU y4eOHOTO Kypca Ha OCHOBE JIMUHBIX IIPEIOYTECHUH;

YMETh apryMEHTHPOBATh CAEIIAHHBIA BBIOOpP, OpaTh OTBETCTBEHHOCTH 3a
[IpeJIaraeéMoe peLIeHue;

OLICHUBATb MPUOOPETEHHBIH OITBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO W TPOSBICHUIO IMTUPOKOU IPYAUIIUN B
pPa3HBIX 00JIACTSIX 3HAHUM.

Camoxonmpons:

BHOCHTbH KOPPEKTHUBBI B JIEATEIHLHOCTH pH BO3HUKHOBEHUU
HEOOXOIUMOCTH;

OOCHHUBATDL PC3YJIbTATHI HA COOTBCTCTBHUC ITIOCTABJICHHBIM LICTIAIM,

UCIIOJIb30BaTh MPUEMBI pe(IEKCUH JUIsl OLEHKH CUTYyalluH, BBIOOpA BEPHOTO
peleHus;

OOCHMBATbL PUCKH M CBOCBPCMCHHO KOPPCKTHUPOBATH ACATCIBHOCTL JIA
CHHMKCHHU BO3MOKHBIX PHUCKOB,

YYHUTBIBATh APTYMEHTHI APYTUX TPH aHATN3E PE3yJIbTAaTOB ICATCIHHOCTH.
lpunamus cebs u opyeux:

IIPUHAMAaTh MOTHBBI W apryMEHTBl JPYTUX IPU aHAIM3E PE3YyJIbTAaTOB
NEATENbHOCTH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULIMH JPYTOro YEIOBEKa.



COAEPKAHME 2JIEKTUBHOI'O KYPCA



((JTPAKTUYECKASA UTHO®OOPMATUKA»

OnextuBHbll Kypc «lIpakTnueckas uHpOpMaTHKa» HMEET MOAYJIbHYIO
CTpyKTYpy. Kaxxaplii Momynb MpeAnogaraeT nojiyroqoBoe oOy4eHue U COCTOUT U3
TEMaTUYECKUX PA3ZCIIOB.

10 KJIACC (34 gaca)

1. Monynbs «O0paboTKa M MHTEJICKTYaIbHbIN aHAIN3 TaHHBIX» (17 yacoB)
2. Monynbs «O0paboTka CUMBOJIIBHON HHPOPMAIMHN U YUCIIEHHBIE MeTOb (17
YJacoB)

11 KJIACC (34 uaca)

1. Monyns «MozenupoBaHue U ontuMu3ais» (17 gacos)
2. Monyib «/IcKycCTBEHHBI HHTEIUICKT U MallTMHHOE 00y4ueHue» (17 gacoB)

Paznen «Pemenue 3anau ontumuzanum» paccmarpubaercs B 11 kiacce,
MOCKOJIbKY YacTh TEM OCHOBaHa Ha UCIOJIb30BaHUU cpebl Scilab, koTopast
paccmartpuBaercs B pazzaene «MoxaenupoBanue» B 11 kiacce.

OnexktuBHBINA Kypc «IIpakTnueckas HHPOpMaTHKay OTPAXKAET U PACIIUPSAET
coJiepKaHue YEThIPEX TEMATUUECKUX Pa3AesioB MH(DOPMATUKU HA YPOBHE
CpeaHero oo0Iero oopa3oBaHus:

1. uudpoBasg rpaMOTHOCTb;

2. TEOpeTUYECKUE OCHOBBI MH(OPMATHUKY;

3. aJIrOPUTMBI U MPOTPAMMHUPOBAHUE;

4. uH(POPMAITMOHHBIE TEXHOIOTHH.

YuuThiBas OrpaHUYEHHOE KOJMWYECTBO YacOB MH(GOPMATHKH B OCHOBHOM
oOpa3oBaTenpHON  MporpaMMe  CTapiied  IIKOJbI, JJIEKTHUBHBIM  Kypc
«IIpakTndeckass uHPOPMATHKA»  SABJISETCS  MPAKTUKO-OPUEHTHUPOBAHHBIM.
Pacmmpenue comepxanus Kypca MHPOPMATUKH MPOUCXOJUT B HAIPaBICHUU
MPAKTUYECKON JIEATEIIbHOCTH U OCBOEHUS JTOMOIHUTEIbHBIX UHCTPYMEHTOB IS
aHaJM3a JaHHBIX, MOACIUPOBAHUS U ONTUMU3ALIUH.

HpenMeTHme PeE3yJibTaThbl

e BIIQJICHUE TPEACTABICHUSIMU O POJM WHGOPMAIMM W CBS3aHHBIX C HEH
IIPOIIECCOB B MPHUPOJIEC, TEXHUKE M OOIIECTBE; MOHITHAMHU «HHOOPMAITUI,
«MH()OPMAITMOHHBIN  TPOIIECC», «CHUCTEMa», «KOMIIOHEHTBI ~CHCTEMBD»,
«cuCTeMHBIN  3ddekT»,  «uHPOPMAIMOHHAS  CHCTEMay»,  «CHUCTeMa
VOPABJICHUSY, «TAaHHBIC», «aHATU3 JAHHBIX)», «BU3yaJIN3aIusl JaHHBIXY;

e HAIMYHME TMPEACTAaBICHUH O crocobax cOopa MaHHBIX, B TOM YHCIIE
UG POBBIMHU YCTPOHCTBAMU 0€3 y4acTHs YeIIOBEKa;

e TIOHMMAaHHE OCHOBHBIX TPHUHIMIIOB JAWCKPETH3AIMH PA3IWYHBIX BHUJIOB
nHPOpMAIUU; YMEHHUE ONMpeAeNaTh HHPOPMAIIMOHHBIH 00BEM TEKCTOBBIX,



rpadyecKMX M 3BYKOBBIX JIAaHHBIX TIPM  3aJIaHHBIX  TapamMeTpax
JMCKpETU3allUY;

e YyMEHHE MPUMEHATh OMOJMOTEKM M MOJIYJU S3bIKa MPOrPaMMUPOBAHUS
Python s permenus npukiaaHbIX 3a/1a4d aHAJIW3a JaHHBIX;

¢ YMEHHE BBIICIATh CBS3U MEXKIAY KOMIIOHEHTAMHU CHUCTEM, OIpPEAeisaTh
JTMHAMUYECKUE  OTHOIIEHWUS  BHYTPU  CHUCTEM,  HHTEPHPETUPOBATH
PE3yNbTaThl, MOTydyaeMbIe B X0JI€ MOJICIUPOBAHUS PEaTbHBIX OOBEKTOB WIIH
MIPOIIECCOB;

e yMCHHE YWTATh W TIOHUMATh pa3HBIC THUIBI HATJISAHOTO OTOOpaKCHUS
JTaHHBIX (TpaduKu, THCTOTPAMMBI, MUK C YCaMH | TIp.);

e yMECHHE  UCIIOJIB30BaTh  DJICKTPOHHBIE  TAOMWIIBI IS aHau3a,
MpEACTaBICHUs, OOpabOTKM MaHHBIX (BKJIFOYAsl BBIYHCICHUE CYMMBI,
cpeaHero apuMeTHYECKOro, HauOOJBIIETO0 W HAWMEHBIIETO 3HAYCHUH,
peleHue ypaBHEHMM, (WIBTpAllMM, CYMMHPOBAHHUS) MW BHU3YyaJu3alluu
pe3yJbTAaTOB aHAJIN3A;

e YMEHHE WUCIIOIb30BaTh TaOIMYHbIC (pEISLMOHHBIC) O0a3bl JIaHHBIX, B
YaCTHOCTH, COCTAaBJIATh 3aMpPOChl K 0a3aMm JaHHBIX (B TOM YHCIIE 3alPOChI C
BBIYUCIISIEMBIMH TIOJISIMH ), BBITIOIHSATH COPTUPOBKY M MOUCK 3amuceil B 0aze
JAHHBIX; HATIOJTHATH pa3paboTaHHyI0 0a3y JTaHHBIX;

e YMCHHUE HCIIOJb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUYECKUE MOJCIU  JUJIs
aHanu3a OOBEKTOB W TMPOIECCOB: (POPMYIUPOBATH 1I€JIb MOJIECTUPOBAHUS,
BBITIOJIHATh AaHAJIU3 PE3YJIbTATOB, MOJYYEHHBIX B XOJI€ MOJICIUPOBAHUS;
OIICHUBATh aJICKBATHOCTh MOJICITN MOJICTUPYEMOMY OOBEKTY HIIM IIPOIIECCY;
MPEJCTABIATh PE3YIbTAThl MOJICIMPOBAHUS B HATJISIIHOM BHJIE;

e yMeHHE paboTarb ¢ OONBIIMM KOJWYSCTBOM JIAHHBIX; BBITIOJIHATH
aJITOPUTMBI OOpPaOOTKM JAHHBIX; HCIIOJIB30BaTh MPOCTHIC METOABI OICHKH
nmapaMeTpoB MOJEJei; MPEACTaBIsATh PE3yiabTaThl MOJCIUPOBAHUS B
HarJsiTHOM BHJIC; TOJIb30BAThCSl PaA3IUUHBIMU (OopMamMu MPECTaABICHUS
YUCJIOBBIX JIAaHHBIX (TaOlMIIaMu, auarpaMmamMu, Tpadukamu); MPUHUMATh
B3BECIIICHHBIC PEILICHUSI HA OCHOBE aHAJIM3a IaHHBIX;

e IIOHMMAaHWE BO3MOXHOCTEH U OrPAHUYEHHUM TEXHOJIOTUM aHAJIN3a JIAHHBIX B
Pa3IMYHBIX 00JIACTAX; HAIMYHWE NPEACTaBICHUM 00 HCIOIb30BAaHUHU
MH()OPMAIIMOHHBIX TEXHOJOTHM aHaM3a 0a3 JaHHBIX W MPUHATHS PEIICHUN
B Pa3JIMYHBIX MPO(eCcCHOHATBHBIX cdepax.

10 kaace

Conepxkanue moayJisa «O0padoTKa U MHTEJVIEKTYAJIbHbIA AHAJIU3 JAHHBIX»
(17 gacoB)

B comepxannm yueOHOoro Momyns «OOpaboTka W WHTEIUIEKTYaJTbHBIN
aHaJIN3 TAHHBIX)» BBIICISIOTCS B TEMATHYECKUX pa3/ena.

Paznen 1. «O6paboTka MacCMBOB JAHHBIX B AJICKTPOHHBIX Ta0baumax (3T)»
OXBaThIBAET BOIPOCHI, CBSI3aHHBIE C JIOTUYECKUMH, MATEeMATUYECKUMU W



cratuctudeckumu  pyakuusmu B OT; wucnomszoBanue DT mns  pernieHus
MPUKJIATHBIX 337]a4 HA 00pabOTKy OOJBIINX MAaCCUBOB JIAHHBIX.

Pasnen 2. «VHTennekTyanpHBIM  aHANW3  JaHHBIX»  3HAKOMUT C
TEXHOJIOTHAMH cOopa U 00pabOTKH OOJIBIIUX OOBEMOB JaHHBIX, KOTOPHIC MOTYT
OBITh HWCIONB30BAaHBl IS YAYYIICHWS Pa3IUYHBIX TPOIECCOB, MPUHITHS
ONTUMAJIbHBIX PEIICHUI, TOCTPOCHHUS IPOrHO30B HA OCHOBE aHATN3a JaHHBIX.

Pa3nen 1. «O0paboTka MaCcCHBOB IaHHBIX B 3JIeKTPOHHBIX Tadauuax», 9
4acoB

IIporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB. BHibl MporpaMMHOT0O obecrneueHus u
ux HasHaueHue. [IpompuerapHoe W CBOOOAHOE MPOrpaMMHOE OOECHEeUEHHUE.
[Tporpammuoe obecnieuenue a1t padbotel ¢ OT. YcTanHoBka cBOOOHOTO OPUCHOTO
nakera LibreOffice ¢ odunmaneHoro caira. PemakTop 3J€KTPOHHBIX TaOJIHIL
LibreOffice Calc. Macrep ¢ynkumii. Jlornueckue, MareMaTHyecKue U
cratuctuyeckue GyHKuu. Vcmonp3oBaHue aOCOMIOTHBIX W OTHOCHUTENBHBIX
cchlioK. Jlmanmazon 3Havyenuil. [lumamazon ycpenHeHus. OOpaboTka OOJIBLIMX
MacCHBOB JaHHBIX C IOMOLIbIO (PYHKIMH OINpEeAENeHUsl CPEJAHEr0 3HAYEHMS,
CYMMHUpPOBaHMsI, MOACYETAa KOJIMYECTBA 3HAYEHUH B CiIydae OTCYTCTBHUSA
JOTIOJIHUTEIBHOTO KPUTEpUs, a TAKK€ NPU HAJIUYMM OJHOTO MM HECKOJIBKHX
KpUTEpUEB. BpluncieHne MakCUMalbHOIO W MHUHUMAIbHOIO 3HAYEHUH U3
Auarna3oHa [pU  OTCYTCTBUM  JONOJHUTEIBHBIX  KPUTEpUEB, a  TaKxke
YIOBJCTBOPSIONIUX OJHOMY WM HECKOJIBKHUM KPUTEPUSM W3 OJIHOTO WU
HECKOJIbKUX JHAra3oHO0B.

[Tonarue maccuBa naHHbIX B OT. OqHOMEPHBIE U IByMEPHBIE MACCUBBI. THUIIBI
JaHHBIX MaccuBa. Pe3ynbrat paboThel popMyIibl MACCUBA. Y HUBEpPCAIBbHBIN Cr1OCO0
COPTUPOBKHU C IOMOIIbIO (PYHKIIMI U MCIIOJIb30BaHUsl MacCUBOB. [loanemeHnTHOE
CJIOKEHHE, BBIUNTAHUE, YMHOKEHUE U JICJICHUE JIEMEHTOB JIByX MacCHBOB Ha
OpUMepe pelieHns MPUKIaHbIX 3a1a4. CpaBHUTENbHbIN aHAIN3 METOI0B
peIIeHus 3a7a4 ¢ MOMOIIbIO OOBIYHBIX (HOPMYIT 1711 paObOThI C TUATIA30HOM SYEEK U
C TIOMOIIBI0 (POPMYIT MACCUBOB JIaHHBIX. DP(HEKTUBHOCTH PEUICHUS TPUKIATHBIX
3a]1a4 ¢ MOMOLUIbIO (POPMYJI MACCUBOB JIAHHBIX.

Busyanuzanusa naHHbIX. J[uarpamma kak rpaduyeckoe OTOOpaK€HHE CMbICIA
TaHHBIX. BBIOOp THMA AMarpaMMbl B 3aBUCHMOCTH OT €M BU3YaJIU3AIMH. DTaIbl
BU3yaJIM3allMM JaHHBIX. OnpeneneHue 1ejid MmocTpoeHus auarpaMmbl. O6paboTka
JaHHBIX C TOMOINBIO (DYHKUIMN AT JTOCTIDKEHHUS IIeN BU3yaJTW3alluH JTaHHBIX.
[Toctpoenue nuarpamm B LibreOffice Calc ¢ momoipto Macrepa. Kiaccudukanus
muarpamMm B LibreOffice Calc. Cnapkiaiinbl. Mcnonbs3oBaHue BU3yaau3alluu IJis
aHanu3a OosbmuX O00BEMOB AaHHBIX. HeoOXonuMOCTh  MpeAaBapUTENIbLHON
00paboTKM OOJBITUX MACCHBOB JaHHBIX. YUTeHue mguarpamm. Pemienue
MPUKJIAIHBIX 3374 aHAJIU3a JAHHBIX C UCIIOJIb30BAHUEM BU3YaIH3aliH.
O0paboTka nanubIx B paitnax CSV. Uudopmanus u nanneie. UHauBUIYya IbHBINA
MPOEKT, MOJEIMPOBAHME OJKCIEpUMeHTa. Pa3paboTka MCXOAHBIX JaHHBIX MJIs
MOJIETI MCCIIEAYEMOro Mpoliecca WK sSBIEHUA. [ 'eHepaTopsl CliydallHbIX YHCeN B
LibreOffice Calc. Ilomydenuss ueNbIX CIy4aHBIX YHCENT B ONpPEACIEHHOM



nuanaszoHe. MojenupoBanue HaOOPOB JAHHBIX, KOTOPBIE SIBJISIOTCS JPOOHBIMU
yrcnamu B Auamnasone ot 0 mo 1. MogenupoBanue pe3yibTaToB sl PEIICHUs
MPUKIAIHBIX 33/a4 aHaiu3a JaHHbIX. OTKpeIThIe AaHHbIe. [lonck mHbopManuu.
NcTtounuku u mpuMephl OTKPBITHIX JaHHBIX. DopMaT OTKPBITHIX AaHHBIX CSV.
Nudopmanmonnsie npouecchl. CKOPOCTh MepeAayn JaHHBIX MO KaHaTy CBS3U.
Xpanenne  uHbpopmarmu, 00bEM  mamsaTH.  OOpaboTka — HHQOpPMALUU.
[Ipeacrasnenne nanueix B Gopmare CSV. Coxpanenue aanubix DT B dopmate
CSV. Bugs paznenureneii 3Hauennit. Crioco6s! oTKpbITUS (aitioB popmata CSV.
JlocTonHcTBa U HeOCTaTKU (Ao, peacTaBiIeHHBIX B (hopmate CSV.
Koppeassunonnbiii ananm3. Koppenmauus kak mepa B3aUMOJCUCTBUSA NBYX U
6onee mpoueccoB. HopmanuzoBanuweie nanHHble. KoadduiueHT Koppesuuu.
3HaueHust KodhuIeHTa KOppeIsaiuy Mpu pa3IuyHOW CTENEHU 3aBUCUMOCTHU
ucciaenyeMbix gaHHbIX. [llkama Yenmoka. Vcnoib30BaHME CTAaTUCTUYECKOU
¢yaxunn KOPPEJI B 351eKTpOHHBIX TaOMuUax JUisl BHIYUCIECHHUS KO3(uuueHTa
KOppeJsLIMK Npu aHain3e JaHHbIX. ['paduk paccesnus. OnpeneneHue npsMon u
oOpaTHOM  3aBUCHUMOCTEH TIO0  3HAYEHUIO  KO3(PQPUUUEHTa  KOppPEIsLuu.
KauecTBenHplii aHanu3 Ko3(dduuueHta Koppemsuuu 1o mkaine Yegmoka.
Hcnonb3oBaHne KOPPEISILUMOHHON MaTPULIbI JJI aHAJIU3a JaHHBIX.
BoccranoBienue 3apucumocteid. CTaTUCTUYECKUE METOJIbI 00OpaObOTKU JTaHHBIX.
BoccTaHoBieHrME aHAIUTHYECKOM 3aBUCHUMOCTH IO OTHAEIbHBIM 3HAYCHUSIM.
Nurepnionsiuust W criaaxuBanue.  MeToj ~— HaWMMEHBIIMX  KBaJpaToB.
NuTtepnonsunonnbie MHOTOWICHB. JInnus Tpenaa. Kosdbdumnuent nerepmuHaium.
ba3bl gannbix B JT. Mcnons3oBanue DT kak 6a3wl qanaeix. Co3ganue bJI B OT:
cTpykTtypa Tabmuiiel, 3anucu, uMms BbJ[. CrmocoObl 3amoiHEHHs MaHHBIX Yepes
HETNOCPEICTBEHHOE BHECEHUE 3amiceil B CTPOKU U C HCHOJb30BaHUEM (POPMBI.
PenaktupoBanue ganHbix. @unbTpanus aaHHbiX. CopTupoBka 3anucei. I[louck u
3ameHa naHHbIX. OyHkius BIIP — mowuck sneMeHTOB B TabJvile WM AUANa30He
nmo crtpokam. CBojHble TaOMUIBI KaK MHCTPYMEHT aHajlu3a JIaHHBIX.
[IpeumyiiecTBa CBOJHBIX TaOMMI] TIpU padboTe ¢ OOJbIIUMH OOBbEMAMHU JAHHBIX.
AJNTOPUTM CO37aHUS CBOJTHOU TaOJHUIIBI.

Pa3nen 2. « AHTe/UIEKTYAJIBHBII AHAJIN3 JaAHHBIX», 8 4acOB

Jdannble. Hayka 0 [aHHBIX: OCHOBHBIE TIOHATHS W OIPEICICHUS.
BoctpeboBarnHocTh Data Science. llens M OCHOBHBIC 3Tambl aHAIM3a JTAHHBIX.
[Ipumepsl pemaeMbix 3amad. WHcTpymMeHTHl aHamm3a JaHHBIX. OCHOBHBIC
ompeneneHUuss B  00JacTM HAyKH O JaHHBIX. MamuHOYUTaeMble U
geyoBekounTaeMble ¢Gopmarbl gaHHBIX. Ceipple  naHHbie. HabGop naHHBIX.
Ncrounnku nannubix. Hanbomnee yacto BCTpevaronmecs: OMMOKH B ChIPBIX JaHHBIX
U HEKOTOPbIE CIIOCOOBI UX yCcTpaHeHUs. MeTo bl 00pabOTKH CTPOKOBBIX JAaHHBIX B
A3bIKE TporpammupoBanus Python.

[Ipoext Jupyter. OcHoBHOe Ha3zHaueHue mpoekTta Jupyter. Cpeaa pa3paOoTKu
Jupyter Notebook mnst ananmza mannbix. O630p cpeast Jupyter Notebook. O630p
cpenbl Jupyter Lab. YcranoBka Jupyter ¢ momomipi0 MEHemIKepa MaKkeToB Pip.
Coznanne HoBoro OmnokHora. CoxpaHenue B ¢opmarte .ipynb. OcHOBHBIC



KOMITOHEHThl OKHa OyiokHOTa. KomoBble M TEKCTOBbIE SYEHKU. Pexumbl
penaKTUpOBaHUS U BeIMONeHUs. TekcToBas pasmerka Markdown.

bubanorexka nias anaau3za gaHHbix Pandas. buOnmoreka s aHain3a JaHHBIX
Pandas. YcranoBka 6ubnuorexn Pandas u3 6mokHoTa. CTPYKTYpa MaHHBIX Series.
Apudmernueckue onepanuu ¢ Series. JIoCTyI K OTEIbHBIM AJIEMEHTaM U CPE3bl B
Series. CtpykTypa Series kak cioBapb B Python. CrocoObl co3maHusi 00bEKTOB
Series. JIBymepHbie Tabnuunble nanHbie. CTpykTypa nanHbix DataFrame. Utenue
u 3anuch ¢ainoB popmara .CSV. KomaHapsl mpocMoTpa MEPBbIX WK MOCIETHUX
CTPOK CUMTaHHOTO (haiina.

[Ipumenenue ¢dyukuit NumPy k asnementam DataFrame. [lonydenue oOmeit
uH(pOpMallMl O JaHHBIX ¢ momoileio info. Bribopka mo ycnoBuio B 00BbeKTax
DataFrame. ArperupoBanue B Pandas, ¢pynkius agg. OCHOBHbIE CTaTUCTHYECKHE
¢yukuuu. CBojgHas cTaTUCTHYECKas HWHGOpMAlMs C MOMOIIBIO  (QYHKIUU
describe(). Obpaiiienre Kk uHAEKCaM ¢ moMoIisko loc u iloc.

Busyanuzanus nanabix. Pasnuunbie Buibl rpadukoB (TUCTOrpaMma, JTUHEHHBIC
rpaduku, rpaduk paccessHusl, KOHTYpHbIC Tpaduku U T. 1.). OCOOCHHOCTH Pa3HbIX
BUJIOB TpaQUKOB M HMX HCIOJIb30BaHMs. Bu3yanuzanus AaHHBIX C MOMOIIBIO
oubnuorexkn Matplotlib. 1lBeta u ctunm, nerenna Ha rpadukax. OyHKIUUA OIS
noctpoeHus rpadukoB ¢ nomorisio Matplotlib.

Kareropuanbhbie u uncioBbie JaHHbIE. [lorck MpomyieHHbIX 3HaYeHUH. MeTO b
00pabOTKM TPOMYIICHHBIX 3HaueHuU. DuiabTpanus AaHHBIX. MacmrabupoBaHue
JaHHBIX. BEIOOpKA CTPOK/CTOJIOLOB MO 3aJaHHBIM KPUTEPHUSIM.

NuauBuayaabHbiii npoekrT. [IpoBeneHue pas3BeIOYHOrO aHaln3a JAHHBIX C
nomoiplo Oubnmorekn Pandas. BrisiBleHHe CTaTUCTUYECKUX XapaKTEPUCTHK.
Ucnonb3oBanue Bo3moxkHocTel Matplotlib s Busyanuzanuu  pe3yJibTaTta.
Odopmrenne pe3yiabTaTOB MPOBEAEHHOTO aHaM3a M (HOPMYIMPOBKA OCHOBHBIX
BBIBOJIOB.

Conep:xkanue moay.isa «O0padoTka CMMBOJIbHOM HH(OPMAIIUMA U
yucJeHHbIe MeToaAb» (17 yacoB)

B conepxxannu yuedbHoro Mmoayis «O0paboTka CHMBOJIBHOM MH(MDOpMALIMK U
YUCJICHHBIC METOJIBI» BBIJICISAIOTCS JIBA TEMAaTHUYECKUX Pa3ea.

Paznen 3. «AnroputMbel 00pabOTKH CHMBOJIBHON WH(GOPMAITUI BKIIOYAET B
cebsi pacCMOTpPEHHE pa3jMYHbIX MOJXOJ0B TPU PEIICHUH 3aJad aHaIM3a Hu
ICHEPAIMA TEKCTOBBIX W YMCJOBBIX JIAHHBIX, MO3BOJIUT PACIIUPUTH MOHUMAHHE
BO3MOXHOCTEH s3bIKa MporpamMmupoBanus Python mms oOpaboOTKM CTPOKOBBIX
JTAaHHBIX.

Paznen 4. «HUucneHHbie METOIB» HAMPABIICH HA MOTYYEHUE 00yJatONUMUCS
JIOTIOJTHUTEIPHOTO MPAKTUYECKOTO OMbITa B 00JIACTH MCIOJIb30BAaHUSI YHCIICHHBIX
METOJIOB TIPU PENICHUH TPHUKIAAHBIX 337ad, a TaK)KE HABBIKOB IMPOBEIACHUS W
OTIHICAHUS YKCIIEPUMEHTOB.

Pasznea 3. Anropurmsbl 00padoTKu CHMBOJILHOW UHGopManuu, 12 yacos



AJITOPUTMBI 00PA0OTKH CTPOKOBBIX JaHHBIX. OCYIIECTBICHUE aHATTN3a
CTPOKOBBIX JIAHHBIX M MPOBEJCHUE 3aMEHbI TTOBTOPSIOIIMUXCS CUMBOJIOB.
Hcnons3oBanue metoza replace. [lorck MmakcuManbHONH 1 MUHUMaJIbHOU
MOJICTPOKH CHMBOJIOB B CTPOKE TEKCTOBBIX JIaHHBIX. [loMCK MakCHMalbHOTO
KOJIMYECTBA YKa3aHHBIX CHMBOJIOB, PACTIOJIOKEHHBIX B MOCIEIOBATEIILHOCTH JPYT
3a gpyrom. Ompesenenue AMTUHbBI CaMOU TMHHOM MOIETIOYKH CUMBOJIOB BO BCEM
HabOpe TeKCTOBBIX JaHHBIX. VCIIOIb30BaHNE AMHAMUYECKOTO MOIX0/1a B PEIICHUN
3aJ1a4ya MOMCKa CUMBOJIOB HJIM IIEMOYEK CUMBOJIOB TI0 33JaHHOMY YCJIOBHIO.
Kognosas tabnuna ASCIIL. Ucnonb3oBanue pynkuuit char u ord s3pika
nporpamMmmupoBanus Python st oOpariieHust K KOHKPETHOMY CUMBOITY
paccmarpuBaeMoro andasura. [lonck MakCUManbHOTO U MUHUMAJIBHOTO
KOJIMYECTBA UIYIIUX MOAPS] CHMBOJIOB, TAKUX, B KOTOPBIX HUCKIIIOUEHA YKa3aHHAs
MOJICTPOKa CUMBOJIOB. OCyIIIEeCTBIICHNE aHATN3a TEKCTOBBIX TAHHBIX HA HATUINE
MCKOMOM MOJICTPOKH € UCIIOJIB30BaHUEM METOAA JIBYX ykazareineu. [Ipumenenue
METO/Ia IBYX yKa3aTeJeu JJisl OMCKa MOJICTPOKHU, KOTOpasi OrpaHuyYeHa
yKa3aHHBIMH CUMBOJIaMU. MICTioIb30BaHUE CTPYKTYPBI JAHHBIX MHOYKECTBO JIJIs
paboThI ¢ TEKCTOBBIMU JaHHBIMH. COpTHpPOBKa MHOKeCTBa. Vcnonbs3oBaHue
(dbopMyIIbl BKITIOUEHUH U UCKITIOYEHUH JJI IBYX MHOKECTB P PEIICHUH 3a]1a4
HoucKa noAcTpoku. HazHaueHnue v Ucmosib30BaHne METo1a count py aHaIu3e
TEKCTOBBIX JaHHBIX. [locTpoeHne 4acTOTHOTO ClIoBaps.

I'enepauus cj10B 3a1aHHOTO0 andaBuTa. PellieHne NpakTUYEeCKUX 3a1ady,
OCHOBaHHBIX Ha TeHEpaIlNH OTNpeeIEHHOT0 Habopa CUMBOJIOB. [ 'eHepalust Bcex
BO3MOJKHBIX CJIOB U3 3aJlaHHOTrO Habopa OykB. Mcnonb3oBanue nepeOopHOro
aIropuTMa JIJIsl PEIICHU 3a/1a4u TeHEepalluu CJI0B. Blo)KeHHBIE IIUKITBI.
Ucnons3oBanne pyukmuu product Mmomyss intertools si3pika IpoOrpaMMHPOBAHUS
Python niis reneparnuu Bcex BO3MOKHBIX COYETaHUM YKa3aHHBIX CUMBOJIOB TIPH
re"epanuu ciaoB. CpaBHEHHUE IBYX CIIOCOOOB reHEepallii BCEX BO3MOXKHBIX CJIOB U3
3aJlaHHOTO Habopa OykB. ['eHepalius coB, OCHOBaHHAs Ha JIEKCUKOTpaduIeCcKon
nepecTaHOBKE OYKB B CJIOBaX 3aJaHHOW AyMHBL. Vcnonb3oBanue QyHKIUSA
permutations Moay:s intertools s3bika mporpammupoBanus Python st pemenus
3a/1a4 reHepaiuu cioB. [IpakTuueckoe UCmonb30BaHue MOAYIA intertools mpu
pEIIeHNH 3aj]a4 TeHEePaIlii BO3MOYKHBIX CJIOB MPY HAIUYUH WU OTCYTCTBHUU
KOHKPETHOTO CUMBOJIA B CJIOBE.

Henounciiennbie JaHHble. CANTHIBAHUE TAHHBIX U3 TEKCTOBOTO (haiiia.
dopMupoBaHue MaccuBa IeNbIX gucesn. O0padoTka 3JIeMeHTOB MaccuBa. Bribopka
AJIEMEHTOB MacCHBa B COOTBETCTBUU C 33JaHHBIM yciaoBueM. Mcnonp3oBanue
CJIOHBIX YCIIOBUM s OTIPEACIICHHS] KPATHOCTH DJIEMEHTOB MAacCHBA YKa3aHHBIM
3HaueHusM. OnpeesieHne MaKCUMaIbHOTO 1 MUHUMAJIBHOTO CPEeIN OTOOPaHHBIX
qHCer.

YuciioBble aBTOMATBI. AHAJIU3 YUCIOBBIX AITOPUTMOB. Vcnosib30BaHue
dbyHkuit bin, int 1715 TpeACTaBICHUS YUCENI B CUCTEMAaX CUUCIICHUS C Pa3HbIM
ocHoBaHMeM. Vcnonb30oBaHKe sI3bIKa IporpaMMupoBanus Python st pemenwst
3a/1a4 Ha 00pabOTKy HATYpaIbHBIX YMCEN YUCIOBHIMUA ABTOMATAMHU.



Peryisipable BbIpaseHusi. 3HAKOMCTBO C PETYJISIPHBIMU BbIpaxkeHussMu. MicTopust
BO3HUKHOBeHUs. OOIIMe NPUHIUIIBI UCIIOIB30BAHUS PETYIISPHBIX BHIPAKEHUH.
PerynsipHoe BeIpakeHue Kak IIa0JI0H JIJIsl IOUCKA MOJICTPOK B TEKCTE IO
3aIaHHOMY YCJIO0BHIO. MICriob30BaHNE MOIYIIS re A3bIKa TPOrPAMMHUPOBAHHMS
Python. OcHoBel cuaTakcuca. 111a0GI0HbI, COOTBETCTBYIONINE OJHOMY CUMBOITY.
VYkazaHue koaudecTBa NOBTOpeHUH. [IpruMepbl HCNOIB30BaAHMS PETYIISIPHBIX
BBIPAKCHU.

Moaudukaiys TEKCTOBBIX JAHHBIX C UCOJIb30BaHueM PB. OuucTtka qaHHBIX.
Pa3nenenue naHHbIX Ha OTEIbHBIE CTONOLBI. [Touck u 3amena ¢ nmomoisio PB.
Hcnonp3oBanne pynkiuii search, fullmatch momysnst re si3prka mporpamMmupoBaHust
Python. Pemenne npakTudyeckux 3agad aHaian3a TEKCTOBBIX JaHHBIX.
Hcnionb30BaHne PEryssIpHbIX BBIPAXKEHUH JIJ1s1 TOMCKA U 3aMEHBI JAHHBIX C
oMoIIbIO cpeacTB opucHoro nakera LibreOffice.

HMugposanne. Kpunrorpadus. Kpunroananuz. Kpuntoananutuk. [udp. Kirou.
[udposanue u gemmdposanue. [ludpst noncranosku. Hludp Liesaps, cxema
mudpoBanus. Mcrons30BaHNE BO3MOXKHOCTEH si3bIKa MporpamMmmMupoBanus Python
JUTSl pelIeHUe MPOCTHIX 3a/1a4 MHU(PPOBaHUS HHPOPMALIUU.

Pa3nen 4. UncjeHHble MeTOAbI, 5 4acoB

IpakTukym no pemenuro ypasaenuit B JT. [lorpemHocTts pesynbrara
BBIYHCIICHUN. VICTOUHMKY OTPEIIHOCTEN ITPY KOMITBIOTEPHBIX BBIUYHUCIICHUSX.
BrruncimTenbHO yCTOWYMBBIE METOIbI PEIIEHUS 3a71a4. MeToIKa pEeIIECHUS
ypaBHEHUH C UCIIOJIH30BAaHUEM TAaOJIMYHOTO MpoIeccopa. Perenue TMHeHHbIX
ypaBHeHu#. Meton npudmmkenuii. [lonbop napamerpa.

Pemenue ¢punancosbix 3aga4 B AT. CtpykrypupoBanue nHbopmaimu
(MHAHCOBOTO XapakKTepa O LIEHaX U aCCOPTUMEHTE TIPU BLIOOPE TOBAPOB U YCIYT.
®duHaHCOBasi TPAMOTHOCTh: PACXOIbI, I0XO/IbI, CEMEUHBIN OIOJIKET, MJIATEKU U
pacué€rtsl. Pemienne 3a1ad Ha ynpasieHnue pacxoaamMu. CpaBHEHHE BapUAHTOB
pacxo/ioB U 10X0/10B. JInuHbIi U ceMeliHbli OrokeT. Pacu€T u yraTa Hajloros.
HccaenoBanue rpapukoB pyHKIMI B OJISIPHBIX KOOPAMHATAX.
Hcnonb3oBanue MOISPHBIX KOOPAUHAT MPU MOCTPOCHUHU TpaPuKOB PyHKIIHI B
ANEKTPOHHBIX Ta0auIax. OCHOBHBIE BO3MOKHOCTH O(hopMiteHHsI TpaduKOB
GbyHKIIUN B MOSPHBIX KoopauHaTax. @opmart ocu. dopmaT OCHOBHOM CETKH.
Uccnenoanue n3menenus rpaduka GyHKIIUN B 3aBUCUMOCTH OT KOJIMYECTBA
BbIOpaHHBIX 3HaUeHHM. MccnenoBanue nopeaeHus rpaduka B 3aBUCHIMOCTH OT
3HaueHui kodhdumrenTos. CocTaBiieHHe 0TYETA O TPOBEAEHHBIX UCCIEIOBAHUSIX.
IIpakTHKYM 10 BHIYMCJICHUIO JJIMHbI KPUBOM. JlMCKpeTH3alns KaK METO/
onpeneneHus JuHbl kKpuBou. Lllar quckperusanuu. Mcrnonps3oBanue TeopeMsl
[Tudaropa 151 BeIYUCICHUS MPUOTUKEHHBIX 3HAUCHUN ()parMEeHTOB JTMHBI
kpuBoi. CriocoObl YMEHbILIEHUSI IOTPEIIHOCTH BhIuKcieHul. McenenoBanue
BJIMSIHUS 1Iara IUCKPETU3allMi Ha KOHEUHbIN pe3yabTar. [IpoBepka peueHus
NyTEM HaMKMCAHUs MPOrpaMMbl Ha sI3bIKE MporpaMmMupoBanus Python.
CpaBHUTENBHBIN aHAIU3 TOJYYEHHBIX PE3YJIBTATOB.



IMpakTHkyMm o BbIrYMcJIAeHUI0 Iiomanei guryp. [IpubamxEnHoe BeIYUCICHUE
wionaau ¢urypsl. Mcnonas3oBanue MeToa JUCKPETU3AIMH JJISI BHIYHCIICHUS
wiomianen ¢puryp. Mcnonb3oBanrne METOI0B NMPSAMOYTOIBHUKOB M TPAeIHA SISt
BBIYHCIICHHS IO (PUTYpBI CPEACTBAMU TAOIUYHOTO TPOIECCcOopa.



11 kaacce

Conep:xanue Mmoayias «MoaeJnpoBaHue M ONTUMU3ALMS)

B conepxxanuu yueOHoro moayns «MogenupoBanue u ontumusanus» (17
4acOB) BBIIEJISAIOTCS 1Ba TEMAaTUYECKUX pa3zena.

Paznen 1. «MoaenupoBanue» — HU3y4eHHE BO3MOXKHOCTEH makeTa Scilab
IUIA 3ajad MoJenupoBaHus. B mporecce HM3ydeHMs paszena Y4eHHKH IOJIydar
BO3MOKHOCTh HAY4YUThCA IOCTPOCHHUIO KaK JIBYMEPHBIX, TaK U TPEXMEPHBIX
rpadUKoOB, HCHOJB30BAaTh CpeNy HJs pPEIICHUS YpaBHEHUN U MOJCIUPOBAHUS
IPOLECCOB Pa3IMYHON NPUPOABI.

Pasnen 2. «Pemenue 3a1a4 ONTUMU3aLMN HAIIPABIICH HA TOHUMAHUE LENH
ONTHMM3aLMK, a TaKKe IOJy4eHUs OmbITa B  PEHIEHUH MPAKTHKO-
OpPHEHTHPOBAHHBIX 33/1a4.

Pasznen 1. «MoaeaupoBaHue», 9 yacoB

Cpena Scilab ITaker Scilab. Hasnauenue u yctanoBka. CuCTeMHbIC TPEOOBaHUS K
KOMIIBIOTEPY U ONEPALIMOHHON cucTemMe. BHelHuil BUA OKHA IPOrpaMMBbl. 30HBI
MPOCMOTpa U peaakTupoBaHusi. OCHOBHbIE KOMaH/bI INIABHOTO MeHIO Scilab.
Onepanuu u pynkuuu. Padora ¢ daitmamu. OcHOBBI paboThI B cpenie Scilab.
Cpena Scilab: nocrpoenne rpagpukos. [loctpoeHne 1ByMepHBIX rpadUKOB B
nekapToBoi cucreme koopauHat. @ynkuus plot. [Toctpoenue rpaduxos
HECKOJBKHUX (YHKUHUI B OJTHON cUCTeME KOOpAUHAT. BO3MOXKHOCTh MOCTPOEHUS
HECKOJIbKHX I'paUKOB B OHOM rpaduueckom okHe. OpopmieHue rpadukos.
[TocTpoenne AByMEepHBIX TpadUKOB B TIOJISPHON CUCTEME KOOPIUHAT.
IMocTpoenune TpéxmepHbIX rpadukos B cpere Scilab. [Toctpoenne TpéxMepHBIX
rpadgukoB. OCHOBHBIE BO3MOXKHOCTH O(POPMIIEHUS TPEXMEPHBIX IPAPHUKOB.
Ucnons3oBanue pynkuuii genfac3d u eval3dp. @ynkuuum meshgrid, surf u mesh.
[Tpumenenune ¢pynkiuit plot3d2 u plot3d3 mis mocTpoeHus TpéXMepHBIX TpaduKOB
B cpene Scilab. Ucnonb3oBanue apyrux QyHKIIHiA.

Cpena Scilab: pemenue ypaBuenmii. Boamoxxaoctu cpezpt Scilab mis pemenus
ypaBHeHui. Onpeenenre NoJuHOMa ¢ IOMOIIbio pyHKIMH poly. Pemenue
anredpandecknux ypaBHEHUHN ¢ TOMOIII0 PyHKINH roots. I'paduuecknii crmocod
pellIeHus 3a1au.

MopaeanpoBanue B cpeae Xcos nakera Scilab. ['paduueckas natepakTuBHas
cpelna Al MOJEIMPOBAaHMsI CUCTEM U MPOIIECCOB HAa OCHOBE OJIOK-cXeM XCos.
TexHosorust MoaenupoBanus B cpeze Xcos nakera Scilab. Cocras 6ubmmorexn
Xcos. Cxema pazpaboTku Mojenei B cpene Xcos. MceiaenoBanue Moaenu
nemmudparopa.

MoaenupoBanue puznueckux MmojaeJeii. ['papuueckoe MmoaennpoBanue B cpejie
Xcos. MoaenupoBaHue 3KCIEPUMEHTA 110 MOJIYYEHHUIO BBIXOJHOTO CUTHAJA
3amanHoro Buja. [loctpoenue ¢puznueckoil MOJEIH MO 3aIaHHOMY aJITCOPUTMY .
UccnenoBanue noaydeHHOM GU3NUECKON MOICIIH.

MopaeanpoBaHue cucTeM ynpaBJjeHusi. MoienupoBaHue CUCTEM YIIpaBJICHUS B



cpene rpaduueckoro MmoaenupoBanus Xcos. MccnenoBanue Mojiesneit cucrem
yIpaBIEHUSI.

MogpeanpoBanue nomyassuuid. Mozaenb «HepHbli sumk». CucTeMbl ¢ TPSMOM U
o0paTHOM cBs3bI0. Mojens nonysanuu 6e3 orpanndenuii. MccinegoBanue
CTaHAAPTHOTO penieHus B cpeae Scilab. Mojens momy st ¢ orpaHnYeHUASIMH.
Monens @epxronbera. MccnenoBanue cTaHmapTHOTO penieHus B cpeae Scilab.
HccnenoBanue pemreHni 3a1a4 o monyJisiuy B cpene Scilab.

Co3nanue rpagpuuecknx npuio:kenni B cpeae Scilab. OcHOBHbIE KOMIIOHEHTBI
BH3YaJIbHOTO TipuiIoxkeHus cpeabl Scilab. I'paduueckoe okHo. KoMangHas KHOTIKA.
[lepexmrouarens, paaxok. [loctpoenne mpocThIx rpaduuecKux MoJIeeH B cpene
Scilab.

Pa3)1e.11 2. «Pemenne 3agav olITUMHU3alUN», 8 yacoB

Pemienne 3a1a4 oNTUMU3ALMHA ¢ IOMOIIBIO 3JIEKTPOHHBIX TA0JIHII.
Hcnons3oBanue Bo3moxkHocTeil T LibreOffice Calc nns pemenus 3anau
ONTHUMH3ALUHU MTPU UCCIIETOBAHUH JIUHEHHBIX QYHKIUNA OJHON EPEMEHHOM.
Omnpenenenre MaKCUMyMa, MUHUMYMA U JPYTUX 11€JIEBBIX 3HAYCHUIN QYHKIIUN C
nomolikto Pemarens. Pemnenne npakTHKO-OpUEHTUPOBAHHBIX 3a]1a4, TPEOYIOIINX
ONTUMU3ALINH.

Pemenue 3a1a4 onTuMu3anum (PUHAHCOBBIX MpoueccoB. CucreMaTuzanus,
IJIAHUPOBAHUE, YUET JIMUYHBIX U CEMEUHBIX pacxo10B. CpaBHEHNE BApUAHTOB
pacxo/0B 1 ux ontumu3zanus. Mcrnonb3zoBanue DT jy1s aHamu3a GUHAHCOBBIX
MoKa3ajei ¢ 1eNbl0 UX ONTUMU3AINY. Perenre npakTH4ecKux 3a1a4d Ha
ONTUMHU3ALHUIO PACXOA0B.

Pemenue 3a1a4 onTumMuszanum B cpeae Scilab. BosmoxxHocTr noucka
JIOKaJIbHOTO MUHUMYMa (DYHKIIMU OJTHOM TIepeMeHHoM B cpene Scilab.
Hcnonp3oBanue GyHKIUM optim ajist penienus 3aaa4 ontumusanuu. [Touck
JIOKAJIbHOTO MUHUMYyMa (PYHKIIMHM HECKOJIbKHX nepeMeHHol B cpeze Scilab. [Touck
MuHUMyMa GyHKIuU Po3enopoka.

OnrumMaJbHbIA BHIOOP: 3a1a4M JIMHEHHOT0 IPOrpaMMupoBaHus. OyHKINS
uenu. Cucrema orpaHUYEHUN 3a/1a4 JMHEWHOTO MpOorpaMMupoBaHus. OyHKIUs
linpro st pemienus 3anad JIUHEHHOTo mporpamMmMupoBanusa. CTpyKTypa u
MCIOJIb30BaHue. Pelienne npakTuKo-OpueHTUPOBAHHBIX 3aa4, TPEeOYIOIUX
ONITUMH3AIIMH, C TIOMOIILI0 BO3MOXKHOCTEH cpenl Scilab.

OnrumMu3anus BIYMCJINTEIbHBIX POLECCOB: NPaKTUKYM. [lapannensHbie u
NIOCJIEN0BATENBHBIE BBIYNCINUTEIBHBIE IIPOLIECCHL. 3aBUCUMOCTh BBIUYNCIUTEIBHBIX
POLIECCOB APYT OT Apyra. OnpeeneHre MakCuMaaibHON (MUHUMAIbHOMN)
IPOJIOJKUTEIBHOCTH BPEMEHU BBITIOJIHEHUS BBIYMCIUTEIBHBIX POLIECCOB MPH
3aIaHHBIX YCHIOBUAX. OCHOBHBIE METO/IbI PELICHUS 33a/1a4 ONTUMU3ALNH.
Juarpamma ['aHTa B pelieHnH 3a7a4 ONTUMH3ALNH TapATIIETbHbIX
BBIYMCIIUTEIBHBIX MPOLIECCOB.



Conep:xanue Mmoayas « ICKycCTBEHHBIN HHTEJUIEKT U MAIIMHHOE 00y4YeHH e

B conepxanum yuebHoro moaynst «VMCKyCCTBEHHBIM HMHTEIUIEKT W
MallMHHOE OOY4YEHHE» BBIJCISIOTCA OAWH TEMAaTUYECKUH pa3fen, KOTOPbIU
HAIpaBJIeH Ha 3HAKOMCTBO OOYyYaloOlUXCS C HCTOPHEH U JOCTHXKCHUSIMU
UCKYCCTBEHHOI'O MHTEJUIEKTA, 4 TAK)K€ 3HAKOMCTBO C OCHOBHBIMHU IPUHLUIIAMH U
QJITOPUTMaMH MAILIMHHOTO 00Y4YEeHMS.

Pa3nen 3. «UcKkyccTBeHHBI HHTEIEKT M MAIIMHHOE 00y4YeHue», 17 yacoB

HNckyccTrBeHnblil mHTELIEKT. BBenenue. Onpenenenue M. YciioBHoe aenenue
cucteM U cnaberit (wm npuknagaoi) MW, cunpHbIA (M1 00wl 1
cynepcunbHblil. Uctopus pazsutust UU. Tect Teropunra. O6macTu npuMeHeHHs
NH. KomnbroTepHOE 3pE€HHE, CHCTEMBI PACTIO3HABAHUS PEYH, IKCIIEPTHBIE
CUCTEMBI, pOOOTOTEXHUKA U JIP.

Hcnoab3oBanue cymecrpyomux cucreM MU, Ontumuzanus o0CTy>KUBaHUS
O0aHkoMaToOB, 00pabOTKa 3asBOK Ha KPEUTHI, MOBBIIICHHE 0€30ITaCHOCTH
TpaH3akuuii. Mcrionp30Banue HeMpoceTen 11l CHUKEHNS aBApUMHOCTH Ha
noporax. Mcnons3oBanue MU B ruarnoctrke, poOOTOB-aCCUCTEHTOB B XUPYPIHH.
CucreMbl YMHOTO JoMa: yIIpaBJI€HUE KIMMAaTUYECKON TEXHUKOM,
UHTEJUIEKTYaJIbHbIE CUCTEMBI 0€301acHOCTH U Jip. CepBUCKHI pacliO3HABAHUS U
cuHTe3a peur. HTemekTyanbHast 00paboTka JOKyMEHTOB JIJisi ONTUMH3ALUN
JIOKYMEHTOO000pOTA.

3agaum MAIIMHHOTO 00y4eHus. MalvHHOe 00y4YeHHE KaK METOOJIOTHsI
ncKyccTBeHHoro untesuiekra. Kinaccudukanus. Perpeccus. Knacrepuzarusi.
O06paboTKa eCTECTBEHHOTO s13bIKa. OCHOBHBIE aJITOPUTMbI MALTMHHOTO 00YYEHUSI.
Ouenka kauecTtBa Mojaeau. Pa3nenenue BHIOOPKU Ha 00YUYaOIIyI0 U TECTOBYIO.
Hcnonb3oBaHrue METPUK B PA3IMUHBIX 33/1a4yaX MAITUHHOTO O0Oy4YEeHUSI.
Bo3moskHbIe omnbOku knaccupukanui. PopMUpOBaHUE MATPULIBI OLTHOOK.
BrisiBnenre MeTpuk KauecTBa JJIsl 3a/1a4 KJlacCU(UKAIUU U PErPECCUM.

Meroxa ogmzkxaimux coceneii. Mcnonp3zoBanue meroaa K-Ommxaimux coceneit
JUTSI periieHust 3a1a4uu kinaccudukaryu. [1oaroroBka qaHHbIX ISl TPUMEHEHUS
MeTtojia k-NN. OcHOBHBIE dTaIlbl B pelIeHUH 3a7a4. 3HAKOMCTBO C
MCIIOJIh30BaHNEM MeToa k-OnmmKkalmx coceieit A pelieHns MPaKTHYeCKUX
3a/1ad4.

AHaJu3 OTKJIOHeHMd. MeTO bl OIIEeHKH KayecTBa pEIIeHUs A1 3a1a4
MaIllMHHOTO 00yueHus. Pernenue 3a1aun MUHUMU3AIUU OTKJIOHeHUH. OCHOBHBIE
MPU3HAKU BO3HUKHOBEHUS HEOOOYUCHHS U TIepeoOyUYeHusl B IIpoliecce
MaIlIMHHOTO O0Y4YEeHUS.

JepeBo npuHsaTHUA pemieHnid. CxeMa U OCHOBHBIE XapaKTEPUCTUKHU
npeBoBuiHOTO rpada. Jlucrosoii y3en. Mcnonb3oBanue IpeBOBUAHOTO Tpada B
KAueCTBE JIepeBa NPUHATUS PELIEHUH. METOI0JI0rnueCcKre MPEUMYIIECTBA JEPEBA
NPUHATHS pelieHnil. Mcnonb3oBanue nepeBa NPUHATHS PELICHUN I PELICHUS
MPAKTUYECKUX 3a7a4.

3apava kaaccupukanun. JIluHeiiHast Moaesb. 3a1aya KjiaccupuKaimm B



MaIIMHHOM 00yueHuu. Onucanue MareMatuyeckon mojaenu. Jlnneitnas GpyHkuus
oJlHOM mepeMeHHoi. Onpenenenne Ko3pUIMEHTOB IUHEHHON QYHKIIMU METOAOM
ITOCJIEA0BATEIbHBIX YTOUYHEHUN.

O0y4enne guneliHoi moaenau. Co3nanue oOyyaroiiei BbIOOpku. Onucanue
npoiecca 00yueHus. Imoxa. 3HAKOMCTBO ¢ 00yUYE€HHEM JIMHEHHON MO Ha
IIPOCTOM IIPUMEPE UCKYCCTBEHHOI'O HEMPOHA C OJJHUM BXOJIOM, KOorja y=AX (npu
b=0).

JIuneiiHas perpeccusi. 3HAKOMCTBO C OCHOBaMU JIMHEWHOW PETPECCUMU.
[MpsimonmueitHas anmpokcuMarusi. Bo3amoxxHocTu onenuBatens LinearRegression
oubnunoreku Scikit-Learn. PaccMoTpenue npuMepoB MCTIONB30BaHUS JTMHEWHOM
perpeccuu.

IHepuenTpon. Heiiponnsie ceTu. [losiBienue nepuentpona. Onucanue u cxema
3JIEMEHTAPHOTO nepienTpoHa. MiaMeHeHue BecoBbiX KodpduiinenToB. MeToanka
00y4eHHUs MOJICIIH.

MHorocJ1oiiHbIe ceTH. APXUTEKTypa MHOTOCIOMHOU ceTh. OCHOBHBIEC TPUHLIUTIBI
pabotsl. ®yHK1MA akTUBaMU. KonnuecTBO BX0/10B U BBIXOJ0B. OlipeneneHue
KOJINYECTBA CKPBITHIX clI0€B. O0yueHne MHOTOCIOWHOM ceTu. Metoa o6paTHOTO
pacnpoCcTpaHEHUs OLTHOKH.

BaiiecoBckas craTucTuka. BepostHocTHBIE anropuT™bl. OnipeeneHue
BEPOSATHOCTH IPUHAJUIEKHOCTH K Kiaccy. HezaBucumbie npusznaku. O6paboTka
3aBUCUMBIX MPU3HAKOB. Vcoib30BaHNEe HAMBHOTO 0ailleCOBCKOTO
KJIacCU(PUKaTOpa B PEHICHUH 33]a4 C UCIIOIb30BAHUEM BEPOSTHOCTHBIX
JITOPUTMOB.

NupuBuayaabHblii IpoekT. BIOOp 0AHOT0 U3 aJITOPUTMOB MAILIMHHOTO
oOyueHHMs JJIs pelIeHus 3a1a4 mpoekra. Mcnonas3zoBanue oudauorex Python mis
oOyueHnust Mmosienu. OLeHKa KauecTBa NoJdyyeHHON Mojenu. Busyanuzanus
pe3ynbTaTta. AHaIU3 U 0(hOpPMIICHHE PE3ysIbTaTa padoTHI.



TEMATHUYECKOE INTAHUPOBAHUE KYPCA

10 kaace

«ITPAKTHYECKASA THOOPMATUKA)»

1 yac B Heneno, Bcero — 34 yaca

Templ,
PACKpPBIBAIOIINE
JIAHHBINA pa3Jell

IIPOrpaMMBbl,

1 KOJIUYECTBO
4acoB,
OTBOJIMMOE Ha UX
W3YYECHHE

VYyebHoe conepkanme

OCHOBHBIE BUJIBI
JESITEIIbHOCTH
yUaIUXCs IPU U3YUECHUU
TEMBI
(Ha ypoBHE y4EOHBIX
NEHCTBHIN)

Pa3znen 1. O0pabdoTka MaccCHBOB IaHHBIX B 3JIEKTPOHHBIX Ta0JMIAX

(9 yacoB)

DOyHKIUU
AIIEKTPOHHBIX
TaOJINIL T
00paboTKn
0O0JIBIINX
MaCCHUBOB JJaHHBIX

(1 gac)

Hcnonws3zoBanue QyHKIHi
B OT myis 06paboTku
OOJBIITMX MAaCCHBOB
MAHHBIX 0€e3
JIOTIOTHATETHHBIX
ycnosuit: CHET, CYMM,
CP3HAY, MAKC, MIH.
O6paboTka 0JTHOTO
Jara30Ha 3HAYCHUN MpU
HAJIMYUU YCIIOBUS C
NOMOIIbIO (PYHKITUIA:
CUETECJIN,
CYMMECIJIN,
CP3HAYECIJIN.
O6paboTKa HECKOIBKUX
JAara30HOB 3HAYCHUH IIPU
HAJTMYUHA HECKOJIBKHIX
YCJIOBHM C MOMOILBIO
byHKIHII:
CYETECJIMMH,
CYMMECJINMH,
CP3HAYECJIMMH,
MAKCECIJIN,

e PackpriBaeT cMbICIT
M3y4aeMBbIX OHSITHUH.

e Vcnonb3yeT mactep
byHKIMIA ipu paboTe C
oT.

e PazpabarbiBaeT anroputm
peIIeHNs 3a1a4H C
UCTIOJIH30BaHNEM
CTaTUCTHUYECKUX QYyHKIIUN
J1s1 00pabOTKH OOJIBITHX
MAaCCUBOB JIaHHBIX.

e Knaccudumupyer
byHKIMH 17151 00padOTKU
MAaCCHUBOB 110 HATUYHUIO
WA OTCYTCTBHIO
YCIIOBHSI/YCIIOBUI.

e Vcnonw3yer
BO3MOKHOCTH 00pabOTKH
JAHHBIX C TOMOUIBIO
bynakuwmii B 9T mis
pElIeHHs TOBCEHEBHBIX
3aay.




MMWHECJIN.

Templ,
PaCKpPBIBAIOIINE OCHOBHBIE BU/TbI
JaHHBIN pa3aen JeSITeTbHOCTH
pOrpamMMmbl aIIMXcs MPH U3y4EeHUHU
POTD ’ VYyebHoe coaepxkanne i PH H3YH
U KOJINYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBUI )
U3yYEHUE
Busyanuzauus | O6paboTka 60abIINX e PackpsiBaeT cMbICT

naHHbIX (1 gac)

00BEMOB TaHHBIX B DT
repe1 BU3yaanu3aluei.
Oco0eHHOCTH pa3HBIX
BUJIOB JIMarpaMM U UX
UCIOJIb30BaHUS.
ITocTpoeHune nuarpamm B
LibreOffice Calc ¢
IIOMOILBIO MacTepa.
Cronbuaras, 1eHTOYHAs,
KpyroBasi Juarpammel,
rpadux.
JlnarpamMmel B TYeHKax —
CITapKJIANHBI.
JIpyrue TUIIbl 1uarpamm:
e CronO1Ibl U TMHUU
e bupxkeBas
Jyarpamma
e (OO0nactpb
e Ily3bippKOBas
JyarpaMmamMu
e CeryaTas
Juarpamma.

M3y4aeMbIX TIOHSTHH.

o Omnpenenser ueinb
BHU3yaIN3aIlNH JJaHHBIX.

e BriOupaeT 1 UCTIONB3yET
byukuu OT ns
00pabOTKH JTaHHBIX TIEPE]T
BU3yAJIN3ALUEN.

e [lonumaer paznmuuue
TUIIOB MarpaMM H
IPaMOTHO BBIOMpAET
MOIXO/ISIIIYIO B
3aBUCHMOCTH OT I[€JIH
BU3yaJIM3aI1H.

e CTpouT AMarpamMmel B
LibreOftice Calc ¢
MOMOIUIbIO MacTepa B
COOTBETCTBHH C
BBIOpAaHHBIM TUTIOM Ha
OCHOBE 00pa0OTaHHBIX
JTAHHBIX.

e [IpoBOoauT nepBUYHBIN
aHaJu3 JaHHBIX HA OCHOBE
BU3yaJIN3aLINU.




Bo3moxHbIe MonaenupoBanue e  PackpriBaer cMbICH
HampaBJICHUS AKCIIEpUMEHTA P paboTe M3y4aeMbIX MTOHSATHM.
UCCIICIOBAaHUM. | HaJ MHAUBUAYAJIbHBIM e [loscuser

OTKpBITHIE npoekToM. Mcnons3oBanue HaIpaBJICHUs
nanueie. Dopmar | hyHKIMI: UCCIIC0BaHUM.
CSV (1 yac) CIIYUMEXIY() u e lcnosb3yer maru
CIIVUMEXAY . AB() ans Macrepa reHepanuu
MOJTYYEHHUS MOJICIIH CITy4alHbBIX YUCET JIs1
JAHHBIX LEJBIX CIIyYalHbIX
Templ,
PaCKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pazzien JEATETbHOCTH
IPOrPaMMBlI, VueBHoe conepiante yUaIUXCs IPU U3YUECHUU
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJMMOE Ha UX JEUCTBHI)
U3y4eHUE
YHCEJ B ONPEICIIEHHOM TOJIYYEHHUS
Mara3oHe. HEOO0XO0IUMOTO
Hcnonbs3oBanue QyHKIMNI: pacrpeneneHusl.
CJIUUC() u CJTYUC.AB() e Ilonumaer paznuuue
JUTSL TIOJTYYE€HUS CITydaitHbIX MHCTPYMEHTOB
gucen B quanasone ot 0 1o reHepalyy CIIy4aiHbIX
1. YUCell U I0Ka3bIBAET
OTKpBITHIC JaHHBIC B CETU MPaBUILHOCTH BHIOOpA
HNuTtepuet. ®opmar CSV. JUJIS MOJICTTMPOBAHUS
AKCTIIEPUMEHTA MPU
MIPOBEACHUU
HCCIIeI0BaHUS.
e  OcyuiecTBisieT MOUCK
OTKPBITHIX JIAaHHBIX B CETU
WNurtepHar.
OO6paboTtka Ucnions3oBanne QpyHKIuit e  PackpsiBaet cMbIcT
MaccuBoB JaHHBIX | DT nms 06paboTku M3y4aeMbIX TTOHSTUM.

B DJICKTPOHHBIX
tabOsuax (1 gac)

OOJIBIIINX MACCUBOB
JTAaHHBIX.

MaccusBsl faHHBIX B OT.
OnHOMEpHBIE U
JIBYMEPHBIE MAaCCHUBBI.
Turnel JaHHBIX, PE3YJIbTAT

paboTel. OyHKIWMsA
HAVMEHbIININ

e [loHumaer paznuuue B
npuMeHeHuu GopmyI K
JIMara3oHy A4eeK u
IpUMEHEHNU POopMyJ K
MAaCCHBY JIaHHBIX.

o [Ipumenser
BBIYHCIIUTEIIbHBIC
GyHKIIMHA K MacCUBaM




(HAUBOJIBIINN).
[ToanneMeHTHOE CI0KEHUE,
BBIYMTAHKUE, YMHOKEHUE U
JEJIEHUE DJIEMEHTOB JIBYX
MAaCCHBOB.

Pemenune nprximaaHbIx
3a/1a4 BEIOOPOYHOTO
CYMMHUPOBAHHUS C

JIAHHBIX JIJISI OBBIIIICHUS
3¢ (HEKTUBHOCTH peIICHUS
MPUKIIAJIHBIX 3a]1a4
aHaJin3a JaHHbBIX.

Pemaet 3agaun
MMO3JIEMEHTHOTO
CJIO’KCHHSI, BEIUNTAHUS,
YMHOKECHUS U JICTICHUS

MCTIOJIb30BAHUEM JIBYX MacCHBOB.
Templ,
PacKpbIBAOIIINE OCHOBHBIE BU/IBI
JTaHHBIN pa3aen JeSITETTHHOCTH
Hnﬁgﬁiff;;; VY4eOHoe conepxaHue yqamnxca;;iillmyqeﬂnn
4acoB, (Ha ypoBHE y4eOHBIX
OTBOJMMOE Ha UX JEeUCTBHI)
U3yueHHe
MAaCCHBOB. npUMeHEHUuEM (PYHKIUI
00pabOTKH MacCHUBOB.
OO0paboTka ITpencraBneHue naHHBIX B e  PackpriBaeT cMbICI
JTaHHBIX B ¢paitnax | popmate CSV. M3y4aeMbIX MTOHSATHM.
dopmara CSV | Coxpanenue nansbsix OT e IIpeoOpasyer
(1 gac) LibreOffice Calc B TEKCTOBBIN (haiii B
¢dopmate CSV. dopmar,
Hcnonb3oBanue oOpabarbiBaemblii DT, u
Pa3JIMYHbBIX PA3/ICTUTENCH. Ha00OPOT.

O0bEM mamsaTH PaitsioB
dopmara CSV.
JlocTonHcTBa ”
HEJI0CTaTKH (HaiiIoB,
IIPE/ICTaBIICHHBIX B
dbopmate CSV.
[TpakTuueckas pabora 1mo
npeoOpa3oBaHUIO JAHHBIX
B ¢popmat CSV,
CpaBHUTEIBHBIN aHAIU3
3aHMMaeMoro oobémMa
NaMATH TIPU XPaHCHUU B
TaOJIMYHOM U TEKCTOBOM
dbopmarax.

[Tonumaer obmacth
MPUMEHEHUS U
JIOCTOMHCTBA popMara
CSV s coxpaHeHus u
nepeaadn JaHHBIX.

[IpaBuibHO
pacnakoBbIBaeT (DaIIbI
dbopmara CSV s
MOCIIEAYIONIETO aHAIN3a
na”uabeiX B OT.




Tewmpl,

PacKpbIBAIOIIINE OCHOBHBIE BU/IBI
JAHHBIA pa3en JIESITEIIbHOCTH
IPOrpaMMBbI Yaluxcs Npyu U3y4eHuu
porp ’ YuebHoe coaepxanme yHai PHHSYH
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
U3y4eHUE
Koppensimonnsiit | CyTh 1 Ha3HaUEHUE e  PackpriBaeT cMbICT

ananu3 (1 gac)

KOPPESIIMOHHOTO
aHaim3a.

Koaddunuent
Koppessinuu. IsMenenue
YUCJIOBOTO 3HAYCHUS
ko3¢ dunreHTa
KOPPEISAIHAH TTPU
pPa3IMYHOM CTENIEHU
3aBUCUMOCTH
HCCIIETyEMBIX TaHHBIX.
KauectBennas oreHka
3Ha4YeHUM Kod(pduimenTta
KOPPEISLNH TI0 IIIKaJIe
Uennoka. AHaNMU3 JaHHBIX
C UCIOJIb30BaHUEM
dbynknuu KOPPEJI B OT
LibreOffice Calc.

[TocTpoenue rpaduka

paccestHus. JInaus Tpenaa.

Pa36poc nanHbIx
OTHOCHUTEJILHO JIMHUU
TpEH/IA.

Mento JlaHHbIE.
Craructuka. Koppensius
JUISL IOCTPOCHUS
KOPPEISIIUOHHON
MaTpUIIbI.

Pemrenue npukinagHbix
3a7]a4 aHalii3a JaHHBIX Ha
OITPEICIIEHUE TTPSIMOU WU
00paTHOM 3aBUCUMOCTEM
10 3HAYEHHIO

KO3 uirenTa
KOPPEJSLNH.

M3y4aEMBbIX TTOHATHH.

[ToHnmaet pazHuily
MEXKTy TPUIUHHO-
CJIIEICTBEHHOM CBSA3bIO U
KOppEeIsuen TaHHbIX.

[Tonnmaer
HEO0OXOAUMOCTD
HCII0JIb30BaHUS
KOPPEJISLIMOHHOTO
aHan3a OOJIBIITNX
JTAHHBIX B KAYE€CTBE
WHCTPYMEHTA
HCCIeI0BaHUS.

Bnaneer HaBEIKAMHU
UCIOJIb30BaHUs PYHKIUI
OT LibreOffice Calc nns
BBIYMCIICHUS
koa¢duLreHTa
KOppESIUU, TOCTPOCHUS
rpaduka paccemBaHusI.

Crpout
KOPPEJISLIMOHHYIO
MaTpHILy C HOMOIIbIO
MeHIO JlaHHBIE.
Crartucruka.
Koppensiuus.

[IpoBoauT ananu3
KOPPEJSIIUOHHON
MaTpHUIIbl, UCTIONB3YS
YCJIOBHOE
dhopmaTUpoBaHHUE.




Tewmpl,

PacKpbIBAIOIINE OCHOBHBIC BUIbI
JaHHBIN pa3nen JIEATCIbHOCTHU
IPOTPaMMBl, T —. y4anuxcs Ipu U3y4eHuu
1 KOJIUYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
V3YYECHHE
BoccranoBiaenue | 3agada BOCCTaHOBIJICHHUS e  PackphIBaeT CMBICI
3aBUCHUMOCTEHN AHAJIUTHYECKOM M3y4aEMBbIX TTOHATHH.

(1 gac) 3aBUCUMOCTH 110 e  OOBsCHSET CYTh
OTJICILHBIM 3HAUCHUSIM. rporecca
HNaTepnonsaiuoHHbId BOCCTAHOBJICHUS
MOJIMHOM, 3aBUCHUMOCTEH.
WHTEPHOJIAILIMOHHbIE e Biageer HaBbIKAMH
KO3 (PULIUEHTHI. UCITOJIb30BaHUs QyHKIUN
DKCTparosus. AIEKTPOHHBIX TAOJIUIL JIST

Crnaxusanue. Meton
HaWMEHBIIUX KBAJPaTOB.
[TocTpoenue nommHOMA
Jlarpanxa. [loctpoenue
JIMHUM TPEHA.

MOCTPOCHHUS
MOJIMHOMHUAJIBHBIX
TPEHOB, BEIBOJA
koa¢duLreHTa
JeTEPMUHAIIUH U

Koaddurment YpaBHCHUS MOJIUMHOMA.
JeTEpMUHAIUY.
ba3wl ganaeix B | Co3ganue B[ B OT: e  PackphIBaeT cMbICIH
AIIEKTPOHHBIX CTPYKTYypa TaOJUIIbI, M3y4aeMbIX TTOHSTUM.
tabnuax (2 yaca) | 3ammmcH, IOJIsl, THII ITOJI, e  PazpabGartniBaeT
uMst BJ[. CriocoOmI CTPYKTYPY TaOJHII 1715

3aII0JIHCHUS U
pEIaKTUPOBAHUS JAHHBIX.
Hcnons3zoBanue Gpopmsl
11 3anoHeHus b/,
CopTHupoBKa 3anmcen.
dopMHpOBaHUE 3aIIPOCOB
Ha BbIOOPKY JIaHHBIX.
OunpTp.

Ilouck u 3aMeHa JaHHBIX.
Oyukuusa BIIP — mouck
3JIEMEHTOB B TaOJIUIIE WIIH
JAana3oHe Mo CTPOKaM.
CBoHbBIC TAOJIHIIBL.

MTOCTPOCHUS 0a3bl
JAHHBIX B DJICKTPOHHBIX
TaOJIMIIaX.

Bnaneer HaBBEIKAMU
WCITIOJIb30BaHUS (PYHKITUI
AIICKTPOHHBIX TAOJIHII 10
paboTe ¢ nmpocTreien
peSIMOHHON 6a30oi
JTAHHBIX.

OcymiecTBisIeT
COpPTUPOBKY 3arucei 6e3
MOTEPH JaHHBIX.

[IpaBuiibHO




Tewmpl,

PacCKphIBAIOIIIHE OCHOBHBIE BU/IbI
JAHHBIN pa3zien JIeSATeILHOCTH
IPOrpamMMBl, VueBHoe coepiKane yqaImxcs Mpy U3y4eHUuu
1 KOJINYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
[IpeumyiiiecTBa CBOIHBIX dhopMUpyeT 3a1pockl Ha
Ta0IuI] Ipu padoTe ¢ BBIOOPKY JIaHHBIX B
00JIbIIUMH 00BEMAMHU COOTBETCTBHH C
JTAHHBIX. AJITOPUTM MOCTABJICHHOM 3aJa4eH.
CO3JIaHUsI CBOJHOMU e  OcymiecTBIseT MOUCK
Tabnmipl. Pemenne 3agaq Y arperupoBaHUE JaHHBIX
Ha CO37[aHUE CBOJIHBIX C TIOMOIITEI0 (PYHKITUH
Tabmui 11t b/I. BIIP.
o [lonumaer
MPAKTUIECCKYIO
3HAYNMOCTH CBOJTHBIX
Ta0JIMII, CO3/IaHHBIX
cpencrtBamu JT.
Paznen 2. UHTe/UIeKTYaAIbHBIN aHAJU3 JaHHBIX (8 yacoB)

Bsenenune. 3amaun
aHaIn3a JaHHBIX
(1 yac)

Hayka o naHHbIX.
Hamnpasnenus Data
Science.
BoctpeboBaHHOCTH
cruenuainucToB Data
Science. lleas 1 OCHOBHBIE
JTamnbl aHAJIW3a JaHHBIX.
Anamms,
MIPOTHO3UPOBAHUE,
BBIPaOOTKA peKOMEH Al
Ha MIpUMepax perraeMbIix
3anad. Mcnonbs3oBanue
OMOIMOTEK SA3bIKA
IPOrpaMMHUPOBAHUS
Python B kauectBe
WHCTPYMEHTOB aHaIn3a
JTAHHBIX.
NmnoptupoBanue
OMOINOTEKHU U OTACIHHOMI

PackpsiBaer cmbiCH
M3y4aeMBbIX TTOHSITHH.

[ToHnMaeT npUYUHBI
BocTpeboBanHocTH Data
Science.

[IpaBuibHO Ha3BIBAET
HMCTOYHUKH TeHEpAIUU
00IBIIINX 00HEMOB
JTAHHBIX B COBPEMEHHOM
MHUpe.

Baaneer nonnmanuem
1IEJIM U 3aJ1a4, pelIaeMbIX
C IOMOIIIBIO aHAJIN3a
JTAHHBIX.

I'pamoTHO
UMIIOPTUPYET
OMOJIMOTEKY U
OTIIETBHYIO (DYHKITUIO U3
OMOTMOTEKH S3bIKA




Tewmpl,

PacKpbIBAIOIIINE OCHOBHBIE BU/IBI
JAHHBIA pa3en JIESITEIIbHOCTH
IPOrPaMMBlI, VueBHoe coepiKane yUalluXxcs pu U3y4eHU U
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
byHKIIUU 13 OUOINOTEKH MIpOrpaMMHUPOBAHUS
S3bIKa IPOTPAMMHUPOBAHUS Python.
Python.
[ToaroroBka MamuHoynTaembie e  PackpbiBaet cMbICT
nanubX (Lyac) | GpopMaThl JaHHBIX. M3y4aeMbIX TTOHSATUM.
Yenosekounraemsle o [lonumaer
dbopmaTel TaHHBIX. ChIpbIE HEOO0XO0IMMOCTh
nanubie. Data set (HaOop MpeIBaApUTEIBHON
naHHbIX ). MUcTouHuKH 00pabOTKH JaHHBIX
naHHbIX. HeoO0XxoauMocTh e Bnageer nonumanuem

MEPBUYHON 00padOTKU 1
CTPYKTYPHU3AIHH CHIPBIX
nmaHHbeIX. Hanbonee yacto
BCTpEUAIOIINECS OIITMOKU B
CBIPBIX JJAHHBIX U
HEKOTOPBIE CIIOCOOBI UX
yCTpaHeHusA. MeTo bl
00pabOTKH CTPOKOBBIX

Habopa BO3MOKHBIX
OIIMOOK Y MPUYUH UX
BO3HUKHOBEHHSI.

[IpumenseT MeTOAbI
00pabOTKH CTPOK SI3bIKA
IPOrpaMMHPOBAHUS
Python, ucnons3yer
HaBBIK OTJIa/IKH

TAHHBIX B SI3BIKE IIPOrPaMM.
IPOrPaMMHUPOBAHUS
Python.

Cpena Jupyter | IIpoekt Jupyter. OcHoBHOE e  PackphIBaeT CMBICI

Notebook (1 gyac) | Ha3HaueHHE IPOCKTA W3y4aeMbIX MTOHITHI.

Jupyter. Jupyter Notebook e Ucnoms3syer cpeny
u Jupyter Lab. Ycranoska Jupyter Notebook mst
Jupyter ¢ momouipro CO3/1aHus,

MEHeJ>Kepa MaKeToB Pip.
Co3nanue u COXpaHEeHUe
0s10kHOTa B (hopmare
.pynb. OCHOBHBIE
KOMITOHEHTHI OKHA.
KonoBekie u TekCcTOBBIE
STYEUKU. PesxnuMebl

pEIaKTUPOBAHUS U
OTJIAAKH ITPOTpamMM Ha
SI3BIKE
MIPOTPaMMUPOBAHUS
Python.

ITonumaer, kak
CO3/1aTh U COXPAHUTH




Tewmpl,

PacKphIBAIOIINE OcCHOBHBIE BUIBI
TaHHBIN pa3uen JeSITETLHOCTH
POTPaMMBEI, VueGHoe cofepKatie yUaIIuXCs IPU U3yUIESHUN
Y KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
PEIaKTHPOBAHUS U OJIOKHOT B cpene Jupiter
BBITIOJTHCHHS. TeKcToBas Notebook.
pa3metrka Markdown. e Bunaneer
BO3MOYKHOCTSIMU
TEKCTOBOM Pa3METKU
Markdown.
e lcnome3yer
TEKCTOBBIE U KOJIOBBIE
STYCUKH JJ1s1 CO3/IaHuUs,
PEIaKTUPOBAHUS U
BBITIOJTHEHMUSL.
[Taker Pandas | bubnanoreka s aHanm3a e  PackpeIBaeT CMBICH
(1 gac) nanHbix Pandas. M3y4aeMbIX TTOHSATUM.
Y craHoBka 6MOIMOTEKH o [IpaBuibHO
Pandas n3 6;10kHOTA. onpenenseT OObEKThI
CtpyKTypa 1aHHBIX Series. Series u DataFrame.
Apudmerndeckue e  Bnaaeer komangamu

oTepanuu, J0CTYH K
OTJICTTLHBIM DJIEMEHTaM U
cpesbl B Series. Series Kak
cioBapb B Python.
CnocoObI co3nanus
00BbeKkTOB Series. SIBHbIe 1
HESIBHBIC WHJICKCHI.
CrpykTypa JaHHBIX
DataFrame. Urenue u
3anuch (haiaoB popmaTa
.CSV. Koman bt
IPOCMOTpPA MEPBBIX UITU
MOCJIETHUX CTPOK
CUMTaHHOrO (paiina.

CO3JIaHNsI 00BEKTOB
Series u DataFrame.

[Torumaet pazHuny
MEXKY IBHOU U HEABHOU
WHIEKCAIIUSIMH.

CaMOoCTOATEIIbHO
MIPUMEHSET KOMaH/IbI JJIs1
CO31aHUsA OOBEKTOB
Series u DataFrame.

[IpaBuibHO
HCIIOJIB3YeT KOMaH/IbI JJIs
CO31aHUsA OOBEKTOB
Series u DataFrame npu
pelIeHNH 3a/1a4 aHAJIU3a
JIAaHHBIX.




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien JEATETbHOCTH
IPOrpamMMBbl, T —. y4aIluxcs Mpy U3y4eHU U
Y KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
V3YYECHHE

Cratuctnueckue | Mcnosp3oBaHuEe METOTOBK | e  PackpbIBaeT CMBICI
XapakTepucTUKu | anmemenTtaM DataFrame. M3y4aEMBbIX TTOHATHH.
naHubixX (1 yac) | BeiOGopka no ycioBuio B e [IpaBuibHO

CTOJI0IIaX 00BEKTOB
DataFrame.
ArperupoBanue B Pandas.
CyMmMupoOBaHUE 3HAYEHU,
ONPEACIICHUE
MHHHMAJIbHOTO 1
MaKCHUMaJbHOI'0 3HAYCHUH,
MOJCUYET KOJINYECTBA

MIPUMEHSIET METO/IbI K
snemeHTaMm DataFrame.

CaMOCTOSTEILHO
dbopMupyeT KOMaH/IbI JIJIs
arperupoBaHUs JAHHBIX.

[IpoBoaUT NEpBUYHBIN
aHaJIWU3 JJaHHBIX Ha
OCHOBE METO/JIOB

3HaYeHUI 00BEKTOB Series OIUCaTEeNILHON
u DataFrame. Ctatuctuka CTaTUCTUKMU.
C TIOMOIIBI0 PYHKITUU
describe().
Busyanmzanua u | Buzyanusauus TaHHBIX C e  PackpbIBaeT cMbICI

npeoOpa3oBaHue
JaHHBIX (2 yaca)

nomoieio Matplotlib.
Bunbt rpaduxoB u
GyHKUIMN JUTs1 UX
TIOCTPOCHUS C TIOMOIIIBIO
Matplotlib. Hactpoiika
rpadgukoB. CoxpaHeHue
KapTUHKH.
[TepedopmaTupoBanue
JTaHHBIX: OYHCTKA,
npeoOpa3zoBaHue, CIAUSHUE.
Kareropuanbensie n
quCIOBBIC AaHHbIE. [lonck
MPOMYIIEHHBIX 3HAYCHUH.
Mertoabl 00paboTKH
MPOIYIIEHHBIX 3HAYCHUH.
OunpTpanus JaHHBIX.
MacmtabupoBanue
naHHBIX. Be1Oopka

M3y4aeMbIX TTOHITHH.

[IpaBunbHO BBIOMpAET
BHJI rpaduka st
pEIICHUS TOCTABICHHOU
3a/1auu.

CamocrosTenbHO
HACTpauBaeT
oToOpakeHHue Ha
rpaduke, UCIOJIB3YS
BO3MO>KHOCTH
oudmmotexu Matplotlib.

[IpaBusibHO coOXpaHseT
MOJTyYEHHOE
N300paKeHHE.

Ocy1iecTBIsET aHATIN3
JTAHHBIX HA OCHOBE
MOJTYYEHHOU
BU3YaIM3aI1H.




Tewmpl,
PacKpbIBAIOIINE
JIAHHBIN pa3ell

IPOTPaMMBl,

1 KOJIUYECTBO
4yacoB,
OTBOJIMMOE Ha X
V3YYECHHE

VYyebHoe coaepxkanne

OCHOBHEIE BUJIBI
NIEeSITEJIbHOCTH
yqaImxcs Mpy U3y4eHUuu
TEMBI
(Ha ypoBHE y4eOHBIX
JIEHCTBHI )

CTPOK/CTOJIOIOB 11O
3aJIaHHBIM KPUTCPHUSIM.

[IpaBuiibHO
oInpeaessieT
KaTErOpuajbHbIE U
YUCJIOBBIE JAHHBIE.

[IpaBUIBEHO HAXOUT
KOJIMYECTBO
IIPOITYLICHHBIX SYEEK.

CamocrosTensHO
BbIOMpAET METON U
UCITIOJIB3YET €ro JUIs
00paboTKu
MPOITYIIEHHBIX 3HAYECHHI.

Hcnonszyet
BO3MO>XHOCTH
MacCIITaOUPOBAHUS
JTAHHBIX.

[IpaBuibHO
OCYUIECTBJISIET BEIOOPKY
CTPOK/CTOJIOIIOB 1O
3aJIaHHBIM KPUTEPUSIM.

NuauBuayansHbIi
npoekT (1 vac)

[IpoBenenne pa3Be10YHOTO
aHaJIM3a U BU3YyaJTu3alliH
OO0JIBIIIOr0 MacCHBa
JIAHHBIX C IIOMOIIBIO
onbnmorexu Pandas
BO3MOkHOCTE Matplotlib
JUTSI BU3YaJTH3aIliN
pe3yJnbTara.

CamocTosTenbHO
MPOBOJIUT
MIPEBAPUTEIIbHBIN
aHaJIu3 JIaHHBIX C
MOMOII[BI0 OMOINOTEKH
Pandas.

Hcnonwszyer
Bo3moxxkHoctr Matplotlib
JUISl BU3yau3aiuu
pe3ynbTrara.

[IpaBuiibHO
odopmieT pe3yabTaThl
[IPOBEIEHHOIO AaHAJIN3a U
bopMyIupyeT BHIBOJBI.




Tewmpl,
PacKpbIBAIOIINE
JIAHHBIN pa3ell

IPOTPaMMBl,

1 KOJIUYECTBO
4yacoB,
OTBOJIMMOE Ha X
V3YYECHHE

VYyebHoe coaepxkanne

OCHOBHEIE BUJIBI
JIESITENIbHOCTH
yqaImxcs Mpy U3y4eHUuu
TEMBI
(Ha ypoBHE y4eOHBIX
JIEHCTBHI )

Paznen 3. AaroputMsel 00padoTKu cMMBOJILHOM nHHpopmanuu (12 yacos)

AJNropuTMBI
00paboTKu
TEKCTOBBIX

nanHbIX (1 gac)

3amMeHa NOBTOPSIOIIUXCS
cuMBOJI0B. Meton replace.
ITouck MmakcuMaJILHOU U
MUHUMAJIBHOM TTOJCTPOKH
cuMBOJIOB. [Tonck
MaKCHUMaJbHOTO
KOJINYECTBA UAYIIHNX
MOJPSIJT CHMBOJIOB.

PackpriBaer cmbici
M3y4aEMBbIX TTOHATHH.

Bnaneet pazouenuem
CTPOKH 10 MpooOesiaM Win
JPYTUM CUMBOJIAM.

[IpaBuibHO
OIpeAeIIsAET
MaKCUMaJbHOE U
MHUHHUMAaJIbHOE YUCIIO
UIYIIUX TOAPST
CHUMBOJIOB B CTPOKE,
COOTBETCTBYIOIIUX
HEKOTOPOMY YCIIOBUIO.

OcylecTBIsET TOUCK
KOJINYECTBA UAYIIHX
MOJPSJl CHUMBOJIOB, CPEAU
KOTOPBIX HET YKa3aHHBIX
CUMBOJIOB WJIU LIETIOYKHU
CHUMBOJIOB.

[IpaBuibHO
OCYUIECTBJISIET TOUCK
MTOBTOPSIFOITUXCS
LIETIOYEK U3 IBYX, TPEX
CHUMBOJIOB.

[Torumaer otyinune B
MOMCKE MAKCUMAJILHOTO U
MUHHUMAJIBHOTO
KOJINYECTBa CUMBOJIOB,
Cpeln KOTOPBIX
YKa3aHHBIA CUMBOJT
BCTpeYaeTcs N-e
KOJIMYECTBO Pa3.




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien JEATETbHOCTH
IPOrpamMMBbl, T —. y4aIluxcs Mpy U3y4eHU U
Y KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
U3y4eHUE
Anamms JUiiHa caMOU JUIMHHOU e  PackpsIBaer cMbIC
TEKCTOBBIX MOALEIIOYKH CUMBOJIOB. M3y4aeMbIX TTOHSATUM.
JTAHHBIX. JInHAMUYECKUH MOAXOI. e I[IpaBmibHO
JnHamMu4aeckuii Konosas tabnuua ASCII OCYUIECTBJISIET CPAaBHEHUE
noaxon (1 gac) char u ord. MakcumanbHoOe MOAPSIA UIAYLIUX

Y MUHMMAaJIbHOE
KOJINYECTBO UIYIINX
IIOAPsJL CUMBOJIOB, 3a
HCKJIIOYEHNEM YKa3aHHOU
IIOJCTPOKH.

CHUMBOJIOB B CTPOKE
JTAHHBIX.

Bnaneer metonom
nepebopa JIEMEHTOB ISt
CpPaBHEHMS COCEIHUX.

Ocyl11ecTBIsSET TOUCK
MOJACTPOKHU, CUMBOJIbI
KOTOPOM pacloJIOKEHBI B
an(paBUTHOM WIIH
oOpaTHOM asihaBUTHOM
MOPSIZIKE.

[IpaBuibHO
OCYILECTBIISIET TOUCK
LIETIOYEK U3 ABYX, TPEX
CHUMBOJIOB ITyTEM
nepebopa JIEMEHTOB.

Meron aByx
yKasareyueu 1
cTpok (1 ygac)

AHaJIU3 CTPOK HA HAJTUYUE
MCKOMOM TTOJICTPOKH.
Meron nByX yKas3aTeyeHu.
[Touck noacTpoxu,
OTPaHUYCHHOMN
YKa3aHHBIMHA CUMBOJIAMH.

PackpsiBaet cmbICa
M3y4aeMbIX ITOHSATHM.

Baaneetr metogom
JIBYX yKazareyueu st
IIOMCKa YKa3aHHON
MTOJCTPOKHU.

[IpaBuibHO
OCYILIECTBIISIET TTOUCK
MAaKCUMAaJIbHOTO U
MHHUMAaJIbHOT'O 3HAYEHU
MOANOCIEN0BATEIIBHOCTH
C YKa3aHHOM
KOMOUWHaIMel CHMBOJIOB




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien JEATETbHOCTH
IPOTrPaMMBI YaIuxcs Npyu N3y4eHU U
porp ’ YuebHoe coaepxanme yHai PHHSYH
Y KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
V3YYECHHE
METOJIOM JIBYX
yKa3aTeJeu.
Ananus MHO0XK€ECTBO KaK CTpyKTypa | e  PacKpbIBaeT CMBICI
TEKCTOBBIX naHHbIX. COpTUpOBKa M3y4aEMBbIX TTOHATHH.
¢aitnos. MHO)ecTBa. Dopmyiia e  Brnaneer dopmynoi
YacToTHbI1 BKJIFOUEHUN U UCKIIFOUEHUN BKJIFOUCHUU U

cioBapb (1 gac)

JUTA IBYX MHOXECTB.
Metona count. HacToTHBIN
CJIOBaphb.

UCKITFOUCHUI J1J151 paOOThI
C ABYMSI MHOKECTBaMHU.

e [IpaBunpHO cTpOUT
YaCTOTHBIN CJIOBaphb s
10001 CTPOKH CHMBOJIOB.

I'enepanus cioB
3aJIaHHOTO
anasuta (1 gyac)

['enepanus Bcex
BO3MOKHBIX CJIOB
3a1aHHOTO Habopa OyKB.
[TepeGopHBIil anTOpUTM.
BnoxxeHHbIe IHUKIIBIL.
Monyns intertools
dbynkuuu product

e  PackpriBaer cMbICH
M3y4aeMbIX TTOHITHH.

e Bmaneer meTonom
reHepalny Bcex
BO3MOYHBIX OYKB B
3aTaHHOM Habope.

e [IpaBwibHO
UCIIOJIb3YET NMepeOOpHBII
QITOPUTM IS
ONpENEIEHUS KOJMYECTBA
CJIOB, KOTOPbIE MOKHO
MOCTPOUTH U3 YKA3aHHOTO
KOJIM4ECTBA CUMBOJIOB
IIPY HAJIMYUU yCIIOBUM.

e IIpaBuibHO
HCIIOJIB3YeT (PYHKIIUIO
product moys intertools
JUIsl TeHEepaluu
CHUMBOJIOB.

I'enepanus Bcex
CJIOB,

IlepecranoBKU OYKB B
3a1aHHOM c10Be. MoyIib

° PaCKpBIBaGT CMBICJI
HN3y4acCMbIX TTOHSITUH.




Tewmpl,

PacKpbIBAIOIIINE OCHOBHBIE BU/IBI
JAHHBIA pa3en JIESITEIIbHOCTH
IPOrpaMMBbI Yaluxcs Npyu U3y4eHuu
porp ’ YuebHoe coaepxanme yHai PHHSYH
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
yJIOBJICTBOPSIONTM | intertools, pyHKITIs e [lonumaer oTnnumne

X ycnoButo (1 vac)

permutations. Haauuue u
OTCYTCTBUC CMMBOJIA B
CJIOBC.

COYETAaHUM YKa3aHHBIX
CUMBOJIOB OT BO3MOKHBIX
MEePECTaHOBOK.

[IpaBuibHO
UCIIOJIb3YET (PYHKITUIO
permutations MOTyJIs
intertools mist reneparnym
CHUMBOJIOB.

O6paboTka
EJIOYMCIICHHBIX
JTAHHBIX:
npakTukyMm (1 gac)

LlenounciieHHbIC TaHHbIE.
CuutsiBanue u3 (aitna.
O6paboTKa PIIEMEHTOB
maccuBa. Beibopka
AJIEMEHTOB MacCHBa B
COOTBETCTBHH C 33JIaHHBIM
ycnoBueM. OnpeneneHue
MaKCUMAaJIbHOTO U
MUHHAMAJILHOTO CPEIn
OTOOpPAHHBIX YHCEIL.

PackpriBaer cmbici
M3y4aEMBbIX TTOHATHH.

OcymiecTBisieT
oOpallieHHe K JJaHHBIM
¢aiina B hopmare .xt.

[IpaBuibHO
WCMOJIB3YET OIEpaIuU
LEIIOYUCIEHHOTO
JeTICHUS sl
ONPENEIEHUS JETUMOCTH
Ha YKa3aHHOE YUCJIO.

[lonnmaet npuHIUIT
COCTABJICHHUSI CJIOAKHBIX
YCIIOBHM.

YHucinossie
aBToMaThl (1 yac)

AHan3 YUCJIOBBIX
aJrOPUTMOB.
Ucnonp3oBanue GyHKIHIA
TUTS TIPEJICTABIICHUS YU CET
B Pa3IUYHBIX CHCTEMaX
cuuciicHus. Penienue
3a/1a4 Ha 00paboOTKy
HaTypaJIbHBIX YUCET
YHCJIOBLIMH aBTOMAaTaMH
Ha S3BIKE

PackpsiBaeT cMbIC
M3y4aeMbIX ITOHSITHM.

[IpaBunbHO
UCTIONB3yeT GyHKImH Din,
int.

OcymiecTBisieT aHAIU3
ITOPUTMOB PabOTHI
YUCJIOBBIX aBTOMATOB.

Baaneetr meTogamu
pelieHus 3a1a4 Ha




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien JEATETbHOCTH
IPOrpamMMBbl, T —. y4aIluxcs Mpy U3y4eHU U
Y KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
V3YYECHHE
IPOrpaMMHUPOBAHUS aHaJIn3 YUCIOBBIX
Python. JIITOPUTMOB.
Perynsapubie 3nakomcTBO ¢ PB. O6miue e  PackpeiBaer cMbICH
BeIpakeHus (3 MPUHIUIIBI UCTIOJIb30BaHHMS M3y4aEMBbIX TTOHATHH.
qaca) PB. Monayns re a3bika e [loHMMaeT NpUHLHUIIBI
IpOrpaMMHUPOBAHUS CO3/IaHUs U
Python. OcHoBbI ucnoJib3oBanus PB.
cuntakcuca. [l1abmoHsL. e  OcCyILIECTBISIET TOUCK

Yka3anue KoJIM4ecTBa
nopropeHui. [Ipumepsl
HUCITIOJIb30BAHUS.

Moaudukanusi TEKCTOBBIX
JIAHHBIX C UCIOJIb30BAHUEM
PB. Ouncrka 1aHHBIX.
Pa3nenenne naHHBIX Ha
OTAEIbHBIE CTOJIOLIBI.
ITouck u 3amenHa ¢
nomoipio PB. OyHkumnmn
search, fullmatch Moyt

10 YCJIOBHIO C
ncnoJjiL3oBanueM PB.
[IpaBuiibHO
rncnons3yet PB s
OYMCTKH JIAaHHBIX.
Ocy1iecTBIsIET
pa3aeeHnue JaHHbIX Ha
OTJIEJIbHBIE CTOJIOIEL.
[IpaBuibHO
ucnoisb3yet PB nis
TTOMCKA U 3aMEHBI

JTAHHBIX.

re.

Ucnonp3oBanue

PEryJISIPHBIX BhIpaKEHUMN

JUTSl TIOUCKA M 3aMEHBI

JAHHBIX C TIOMOIIIBIO

CpeACTB 0(pHCHOTO MaKeTa

LibreOffice.
Pemenue 3amau Ha | Kpunrorpadus. e  PackpriBaet cMbIC
mudposanue (1 [udpoBanue u M3y4aeMbIX ITOHSATHM.
qac) nemudposanue. [Hudps e [IpaBuibHO

nojactanoBku. [ugp UCIIONb3YET

[e3zaps, cxema BO3MO>KHOCTH SI3bIKa

mu@ppoBaHusl. MIPOrpaMMHUPOBAHUS




Tewmpl,

PacKpbIBAIOIIINE OCHOBHBIE BU/IBI
JAHHBIA pa3en JIESITEIIbHOCTH
IPOrpaMMBbI Yaluxcs Npyu U3y4eHuu
porp ’ YuebHoe coaepxanme yHai PHHSYH
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
Python s mudpoBanus
uHOpMAIHH.

Bnageer npocteiMu
METOAaMH MHPPOBAHUS
U Aemu@poBaHUs

uH(pOpMAIIUU.
Pa3nen 4. Yucaennbie MeToabl (5 yacoB)
[IpakTuky™m 1o [TorpemHocTh e  PackpeiBaer cMbICH
PELIEHUIO BbIUHCIICHUU. ICTOUHUKMN M3y4aEMBbIX TTOHATHH.
YpaBHEHH B MOTPELIHOCTEN MPHU o IloHuMmaeTr npUYKHBI
AIEKTPOHHBIX KOMITbIOTEPHBIX BO3HUKHOBEHHSI
TabIuIax BbIYMCIIEHUAX. MeToIuKa MOTPEUTHOCTH
(1 gac) pELICHUs] YPABHEHUM C BBIYMCIICHUM.
VCIIOJIb30BaHUEM e Bunaneer
TaOJIMYHOTO IpoLieccopa. rpaduuecKuM METOI0M
Pemenune nuHenHbIX pelIeHUsI YPAaBHEHHUI.
ypaBHeHU. MeTon e I[IpaBuibHO
npubnmxenuil. [Togdop UCTOJIb3YET
napameTpa. npUOIMKEHHBI METOT
pelIeHus ypaBHEHUM ¢
ITIOMOLIBIO0 BO3MOKHOCTEN
OT.
Pemenne CtpykTyprpOBaHUE e  PackpriBaer cMbICH
(uHAHCOBBIX uH(bOopMann M3y4aeMbIX TTOHSTUM.
3a/1a4 B (brHAHCOBOTO XapakTepa o e  OcCylIECTBISIET TOUCK
AIIEKTPOHHBIX [IEHaX U aCCOPTUMEHTE MPHU OTKPBITOU UHpOpMAIUU

tabnuiax (1 gac)

BBIOOpPE TOBAPOB U YCIYT.
CpaBHEeHUE BapUaHTOB
pPacxoJ0B U T0XO0B.
JIMYHBINA U CeMEeHUHbIN
Oro/KeT. Pacuér u yrnara
HaJIOI'OB.

(hMHAHCOBOTO XapaKTepa
B ceTu MHTEpHET.
Bnaneer naBpikaMu
CTPYKTypHU3allun
(¢buHaHCOBOM
nHpopMaIuu.
[IpaBUIBEHO TPOBOAUT




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien JEATETbHOCTH
IPOrpamMMBbl, T —. y4aIluxcs Mpy U3y4eHU U
Y KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
U3YyYEHHE
CPaBHUTEIIbHBIN aHAIIN3
pa3NUYHBIX (PUHAHCOBBIX
MIPOAYKTOB, BKIIFOUAs
OaHKOBCKHE YCIIYTH.
Uccnenosanue [Toctpoenue rpaduxon e  PackphIBaeT cMbICIH
rpaduxos (GYHKIUN B MOJSIPHBIX M3Y4aeMbIX MTOHSATHUH.
byHKIUH B KOOpIUHATaX. o [lonumaer
HOJIIPHBIX Odopmienue rpaduka B O0COOEHHOCTH TTOCTPOCHHUS
KOOpAMHATax OT. UccnenoBanue rpadukoB (GyHKLHIA B
(1 gac) U3MEHEeHus rpauka B HOJISIPHBIX KOOPIUHATAX.
3aBUCUMOCTH OT e  Braneer HaBbIKaMH
KOJIMYECTBa BHIOPAHHBIX UCCIIEIOBATEILCKON
3HaueHul. MccmenoBanue JEATENIBHOCTH PH
noBeAeHus rpaduka B MIPOBEJICHUU
3aBUCUMOCTH OT 3HAaYEHU I DKCIIEPUMEHTOB.
KO3 (ULIUEHTOB. e  [IpaBuibHO BBIABISET
napameTpbl, BIUSIOLINE
Ha pe3yJIbTar.
[IpakTky™m no JluckpeTusanus Kak METO e  PackpeiBaer cMbICH
BBIYHCIICHUIO ONPEIEIIEHUS IJTUHBI U3y4aeMbIX MOHSATUH.
JUTMHBI KPUBOU kpuBou. [lar e I[IpaBmwibHO
(1 gac) JUCKPETU3ALNH. HCIIOJIB3YET

HUccinenosanne BIMSIHUS
mara JJUCKpEeTU3aIluy Ha
KOHEYHBIN pe3yJIbTar.

JIUCKPETUZALUIO JIJTS
BBIUMCJICHHS JJIMHBI
KPHUBOM.

Baaneet HaBbIKaMU
HCCIEIOBATEIbCKOM
JIESITEIILHOCTH TIPU
MPOBEICHUN
AKCIIEPUMEHTOB.

IIpakTuKy™m 1o
BBIYHCIICHUIO

riomaaeu puryp

[Tpubmmxénnoe
BBIUMCIICHHE TUTOIIA M
burypsl. Meton

PackpsiBaet cmbIch
M3Yy4aeMbIX MTOHSATHM.

[IpaBuiibHO




Tewmpl,

PacCKphIBAIOIIIHE OCHOBHBIE BUbI
JAHHBIN pa3zien NEATEIILHOCTH
IIPOTPaAMMBI YalUXxcsl IPU N3YYEHUN
porp ’ YuebHoe coaepxanme yHai PHHSYH
1 KOJINYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
U3y4eHUE
(1 gac) JTACKPETU3ALNU JJIS HCIIOJIb3YET

BBIYKCIICHUS IO
burypsl. MeTos
IPSIMOYTOJILHUKOB U
Tpareuui.

JUACKPETU3ALMIO TS
BBIYMCIICHUS TUIOILAIN
dburyp.

OcymiecTBisieT
BBIYUCJICHUE TUIOIIAU
¢buryp B 9T ¢
HCIIO0JIb30BaHUEM
METO/IOB
MPSIMOYTOJILHUKOB 1
Tpareuui.

Brnaneer nHaBbikamu
HCCIIEIOBATEIILCKOM
JIEeATEIIbHOCTH TPU
MIPOBEACHUU
AKCIEPUMEHTOB IO
M3MEHEHUIO MapaMeTPOB
MIPU BBIYUCIICHUU
riomaau Guryp.




11 kaace

TemaTnueckoe muianHupoBanme Kypca «llpakruueckass uHpopmaTuka»
1 yac B HeaeII0, Bcero — 34 yaca

Templ,
PacKpBIBAIOIIHE OcCHOBHBIE BUIBI
TaHHBIN pa3uedn JESITeTHHOCTH
POTPaMMBEI, VueGHoe cofepianue yUaluxcs Mpu U3y4eHUN
Y KOJIMYECTBO TEMBI
4acoB, (Ha ypoBHE y4eOHBIX
OTBOAMMOE Ha UX JIEHCTBHI )
W3YYCHUC
Pa3nen 1. MoaenupoBanue (9 yacoB)
Cpena Scilab [Taxer Scilab. Haznauenne e  PackpsiBaeT cMBICHT
(1 gac) Y YCTaHOBKA. BHemHU BUA M3y4aeMbIX TTOHSATUM.
OKHa MPOrpaMMBbI. 30HBI e [lonmmaeT oCHOBHOE
IpocMOTpa 1 Ha3HAYCHHE MTaKeTa
pPEIaKTUPOBAHUSL. Scilab.
OCHOBHBIE KOMAH/IbI e IIpaBunbHO
riaBHOTO MeHro Scilab. UCTIOJIB3YET OCHOBHBIC
Pa6ora c daiinamu. OCHOBBI KOMAaH/IbI.
paboTsI B cpene Scilab. e  Biageer mexaHu3Mom
paboThI ¢ daitnamu.
e  OcymiecTBisier
paboty B cpene Scilab.
Cpena Scilab: [TocTpoenune nByMepHBIX e  PackphIBaeT CMbICI
IIOCTPOEHUE rpadukoB. @ynkius plot. M3y4aeMBbIX TTOHITHH.

rpadukos (1 yac)

[TocTpoenue rpadukon
HECKOJbKHUX (DYHKIIHIA B
OJHOM CUCTEME KOOpAUHAT.
Heckomnbko rpadukoB B
OJTHOM I'papuIECKOM OKHE.
Odopmnenne rpadukoB.
[Tonapuas cucrema
KOOpIMHAT.

e [IpaBuibHO
UCIIOJIb3YET PYHKIIUIO
plot s mocTpoeHus
rpauKoB.

e I'pamoTHO
OCYIIECTBIISIET
odopmieHue rpaduKoB B
cpexne Scilab.

° Bnaneer
MOCTpoeHueM rpaduKoB B
IIOJISIPHOM CHCTEME
KOOpIUHAT.

[Toctpoenue
TPEXMEPHBIX

[TocTpoenune TpéxmMepHBIX
rpadukoB. OdopmieHue

e  PackphIBaeT CMbICI
M3y4aeMBbIX ITOHATHH.




Tewmpl,

PacKphIBAIOIIIHE OCHOBHBIE BUbI
JAHHBIN pa3zien NEATEILHOCTH
IIPOTPaAMMBI YaIxcs IPU N3yYEHUHN
porp ’ YuebHoe coaepxanme yHam prusy
1 KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
rpaduKoB B TPEXMEPHBIX TPAPUKOB. o I[loHumaeT IPUHIUIIBI

cpene Scilab (1
gac)

Oynakuun genfac3d u
eval3dp. Oynkuuu
meshgrid, surf u mesh.
Oynkiuu plot3d2 u
plot3d3. Ipyrue pyHkIuu.

IIOCTPOEHUS TPEXMEPHBIX
rpaduKoB.

IIpaBuibHO
UCIIOJIb3yET OCHOBHBIE
byHKIMH 15
IIOCTPOEHUS TPEXMEPHBIX
rpaduKoB.

OcymiecTBiseT
odopmIieHHE
TPEXMEPHBIX TPa(UKOB B
COOTBETCTBHH C 3a/1a4EH.

Cpena Scilab:
pelieHue
ypaBHeHwmi (1
qac)

BosmoxHocTu cpenbt Scilab
JUISl PELLICHUS] YPABHEHUN.
Onpenenenne noamHoMa ¢
OMOIIBIO PYHKITUU poly.
Pemenune anrebpanyeckux

PackpriBaer cMmbIci
M3y4aeMBbIX TTOHSITHH.

Brnaneer ocCHOBHbIMHU
BO3MOKHOCTSIMH CPEBI
Scilab nns pemenus

YPaBHEHUN C TOMOIIBIO YpPaBHECHUM.

(GyHKITUH 100tS. e IIpaBunbHO
I'padpuueckoe pemenue UCIIOJIb3YET PYHKLIUIO
3a1auu. poly.

e [loHMMaeT MPUHITUIIBI
rpaUIECKOro PEIICHHS
3ajad.

MogenupoBanue | TexHosorus e  PackphIBaeT CMbICI
B cpeze Xcos MOJICITUPOBAHUS B CpeJie N3y4aeMbIX TTOHSATHH.
makera Scilab Xcos makeTta Scilab. e  Brnageer TexHonoruen

(1 gac)

bubmmnoreka Xcos.
[TamuTpst 6510k0B. Cxema
pa3paboTKu Mojiesieii B
cpene Xcos. Uccnaenopanue
Mojienu Aemmdparopa.

MOJIETUPOBAHUS B CpeJIe
Xcos naketa Scilab.

[TpaBuiibHO
BOCITPOU3BOAUT CXEMY
pa3paboTKu MojieTiel B
cpene Xcos.




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien NEATEIbHOCTH
IPOrpamMBbl, N —. y4aIuxcs Mpy U3y4eHUU
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
V3YYECHHE
MopnenupoBanue | ['padudaeckoe e  PackphIBaeT CMbICI
buznueckux MOJEIUPOBAHUE B CPEE M3y4aEMBbIX ITOHATHUH.
mozeneit (1 wac) | Xcos. MoagenupoBanue e IlIpaBuibHO
3KCIIEpUMEHTA I10 pa3zpabaThIBacT

MOJIYYEHHIO BBIXOIHOTO
CUTHAaJa 33JIaHHOTO BU/IA.
Co3manue Moaenu 1o
anroputmy. MccienoBanue
MOJICJIH.

(hU3UIECKYIO MOJIENb 10
aANrOPUTMY.
OcymiecTBiseT
WCCIICIOBAHKE
MOJTY4YE€HHOU MOJICIIH.

MoaenupoBanue
CUCTEM
ynpasieHus (1
qac)

MonenupoBaHue CUCTEM
yIIpaBJICHUS B CpEJIe
rpaduueckoro
MOJICJIUPOBAHUS XCOS.
HccnenoBanue moaeneu

PackpriBaeT cMmbIC
M3y4aEMBbIX TTOHATHH.

Bnaneer 6ubimorexoi
cpeasl rpaduuecKoro
MOJETUPOBaHUsA XCOS.

CHUCTEM YIIPABIICHUSI. o [IpaBunbHO
noAoOupaeT OJI0KU IJIsl
peann3annu 3aJaHHOU
MOJEJIH.

e  OcymiecTBisier
UCCIIEIOBAHUE MOJICIIH
YIpaBJICHUS.
MonenupoBanue | Mogens nomyssiiuu 6e3 e  PackphIBaeT CMbICI
MOIYJISIAN OTpaHUYCHUM. M3y4aeMbIX ITOHSITHM.
(1 gac) NccnenoBanue o [loHumaer oTnmumne

CTaHJIapTHOTO PEILICHUS B CUCTEM C MPSIMOU U

cpene Scilab. Monenb 00paTHOM CBS3BIO.

MOMYJISIIIUU C e  OcyuecTBasieT

orpaHuueHusIMU. Mojienb UCCIIeIOBaHKE

DepXrbCTa. CTaHJAPTHBIX PELICHUI

Uccnenosanue MOJIEJIe NONyYJISIUA B

CTaHJIaPTHOT'O PEILICHUS B cpexe Scilab.

cpene Scilab.

Coznanue OCHOBHbBIE KOMITOHEHTHI e  PackpbiBaeT CMBICI




Tewmpl,

PaCKpBIBAOIIINE OCHOBHBIC BU/IBI
JTAHHBIA pa3ie JCATCIIEHOCTH
IIPOTPaMMBI, VueGHoe cofepKatie YYaIInuXCcs MPU U3YICHUN
1 KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC

rpaduueckux BU3YaJbLHOTO TIPHIIOKCHUS M3y4aeMbIX TTOHATHH.
MIPHJIOKCHUH B cpenst Scilab. I'paguyeckoe | o  IToHMMaeT OCHOBHOE
cpene okHo. KomaHHas KHOTIKA. Ha3HAYCHHUE BU3YaTbHBIX

Scilab (1 gac)

[Tepexitouarens, Qiakok.
[TocTpoenue mpocTeix
rpaguuecKux MOJIeNei B
cpene Scilab.

IIPUIIOKEHUMN CPENIbI

Scilab.

° Bnaneer

BO3MO>KHOCTSIMU CPELBI
JU1s1 pabOThI C
rpauyeCcKUM OKHOM,
CO3J1aHUSI KOMaHIHOM
KHOIIKH, IEPEKII0YaTENs,
bnaxka.

[IpaBWIBHO CTPOUT
npocThie Tpaduueckue
Mozenan B cpene Scilab.

Pa3nen 2. Pemenne 3a1a4 onrumu3anuu (8 yacos)

Pemenne 3agau
ONTUMM3ALIUH C
TIOMOIIIBIO
3JIEKTPOHHBIX
tabymi (1 gac)

HUcnonb3zoBanue DT st
perieHus 3a1a4
ONTUMH3AIUH IS
JMHEHHBIX QYHKIIHH.
Onpenenenne MakcCuMyma u
MUHHAMYyMa C TIOMOIITBIO
Pemarens.

PackpsiBaer cmbICH
M3y4aeMbIX TTOHITHH.

OcymecTBiseT
(dbopmupoBaHue
OTPaHUYUTENBHBIX
YCJIOBUH IIPU ITIOUCKE
ONTUMAJILHOIO PEIICHHUS.

Pemenue kenicos, e IIpaBunbHO
TPEOYIOIMNUX ONTUMHU3AIIHH. HCIIOJIb3YET
BO3MOXXHOCTHU Pemarens
B DT LibreOffice Calc
JUISL ONTUMU3AINHT
pe3yJibrara.
Penienue 3agau Y4éT u onTuMH3aIus e  PackpreiBaet cMbICI
ONTUMU3ALUHN JIMYHBIX U CEMEUHBIX M3y4ae€MbIX ITOHSITHM.
(pMHAHCOBBIX pacxooB. Mcnosib3oBaHue e  Bnaneer pyHkusmMu

IIponeccoB

9T nng ananusa

OT nns permenus 3aaaq




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien NEATEIbHOCTH
IPOrpamMBbl, N —. y4aIuxcs Mpy U3y4eHUU
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
V3YYECHHE
(1 gac) (HMHAHCOBBIX TIOKa3aJeH ¢ ONTUMHU3ALIUN
LEJIBI0 UX ONTUMU3ALINH. (HMHAHCOBBIX
Pemenne pruHaHCcOBBIX MOKa3aTeIICH.
3a1ad4. e  OcymecTBisieT aHaIU3
(UHAHCOBBIX

OKa3aTeJIEU C MOMOIIBIO

BO3MOXHOCTEN DT
LibreOffice Calc.

Pemtenne 3amau
ONTUMH3AINH B
cpene Scilab

ITouck nmoKaaIbHOTO
MUHHMYyMa (QYHKIIUH OJTHOM
nepeMeHHOH B cpene Scilab.

PackpriBaeT cMbIcT
M3y4aEMBbIX TTOHATHH.
Ocyl11ecTBIs€T MOUCK

(1 gac) Oynkius optim. [Touck ONTHUMAaJIBLHOIO PEIICHUS
JIOKaJIbHOTO MUHUMYMa C IOMOLIBI0 PYHKIIUU
(YHKUIMN HECKOJIBKHUX optim.
nepeMeHHoi B cpene Scilab. | e IlpaBuibHO
[Touck MuaMMyMa QyHKIMH UCIOJIb3YET PYHKLIUIO
Pozenopoxa. optim JiJis MOUCKa
MHUHUMYyMa (QYHKITUN
HECKOJIBKUX
MEPEMEHHBIX.
OnTuMaiIbLHBIN Oyukuus uenu. Cucrema ° PackpriBaer cMbICIT
BBIOOD: 3a/1a4uH OrpaHUYEeHU 3a7a4 M3Yy4aeMbIX MTOHSATHUH.
JIMHEVHOTO JIMHEWHOTO e IlIpaBuibHO
IPOrpaMMHUPOBAH | MPOrPAMMHUPOBAHUSI. UCIIOJIB3YET (PYHKITUIO
us (1 gac) Oyukmwms linpro ams linpro s pemenus
peLieHus 3a/1a4 JMHEHHOTo 3aJ1a4y JIMHEWUHOTO
IPOrpaMMHUPOBAHMSL. POrpaMMUPOBAHMSL.
Crpykrypa u e  CamoCTOATENBLHO
UCIOJIb30BaHUE. bopMynupyeT cuctemy
OTPAaHUYECHHUU IPH
pPELIEHNN NPAKTUYECKUX
3a/1ay.
OnTumanbHbII OcHOBHas CyTh e  PackpeiBaer cmbICa




Tewmpl,

PacKpbIBAOIIINE OCHOBHBIE BU/IBI
JAHHBIA pa3en JESITEIIbHOCTH
IPOrPaMMBHlI, VueOHoe coepiKanie yUYaIUXCs IPU U3YYECHUU
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
BBIOOD: JTMHAMHYECKOTO M3y4aeMbIX TTOHATHH.
JTMHAMHYECKOE IPOrpaMMHUPOBAHHSL. e  Brigenser 3agauu, ans
nporpammupoBad | [IpeumyriecTBa u KOTOPBIX THHAMHYECKOE
ue HEJOCTaTKH. IPOrpaMMHUPOBAHUE
(1 gac) UcnonszoBanue IT ais ABJISIETCA ONTUMAIbHBIM
pemienus 3anay. [Iporpamma BBIOOPOM.
Ha si3bpike Python s e  CamocrosTenbHO
penieHus 3aaa4 OCYIIECTBJISIET PEIICHHE
JTMHAMHYECKOT O 3aa4y B OT u Ha s3bIKE
MIPOTPaMMHUPOBAHWSL. IPOrPaMMHPOBAHUS
Python.
OnTumanbeHas 3agada o proK3ake. e  PackphIBaeT CMbICI
ynakoBka (1 yac) | Onucanue mpooeMbl. M3y4aeMbIX TTOHSTUM.
[ToctanoBka 3aa4u. DTambl e I[IpaBunbHO
pEIIeHus 3a/1a4M C BOCITPOU3BOJINT 3TAITBI
TTOMOIIBI0 TUHAMHYECKOTO pEIICHUS 3a]]a4H C
IPOrpPaMMHUPOBAHUS HA MOMOIIIBIO
a3pike Python. JTUHAMUYECKOIO
Busyanu3zanus pe3ynbrarta ¢ POrpaMMHUPOBAHMSL.
nomoieio Matplotlib. e  CamocCTosTEeNbHO

pemaeT 3a1a4u IOMCKa
ONTUMAJIbHON YIIAKOBKH.

Onrumuzanus
BBIYHCIIATEIILHBIX
MPOILIECCOB:
MPaKTUKYM

(2 gaca)

[TapannenbHbie U
MOCJIeIOBATEIbHBIC
MPOIEeCChl. 3aBUCUMBIE U
HE3aBUCHMBIC ITPOIECCHI.
Pemenue 3agau
ONTUMU3AIUHU TIPH
3a/IaHHBIX YCIOBUSX.
Jwnarpamma ['anTa B
pelleHuu 3a1a4y
ONTUMU3ALINU
NapaiyIeIbHBIX MPOILIECCOB.

PackpsiBaer cmbICH
M3y4aeMbIX ITOHSITHM.

Paznuyaer
IapaijIeJIbHbIE U
MOCJIEAOBATEIIbHBIC
IIPOLIECCHI.

CamocTosTenbHO
HAXOJUT ONTUMAIBHOE
pelLIeHUE B 3aJaHHBIX
YCIOBUSX.

IIpaBunbHO CTPOUT




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien NEATEIbHOCTH
IPOrPaMMBI YaIUXCs PU U3YUEHUN
porp ’ YuebHoe coaepxanme yHam prusy
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
U3y4eHUE
nuarpammy ["aHTa.

Pasznen 3. Uckyc

CTBEHHBI HHTEIJIEKT M MalInHHoe o0y4yenue (15 yacoB)

HckyccTBeHHBIN
WHTEIJICKT.
Beenenue (1 yac)

YT0 TaKOE€ UCKYCCTBEHHBIN
nHTeIeKT? Mcropus
pasButusa 1UU.
Knaccudukanus M.
Ouenka ypoBusi U ¢

OcHOBHBIE 00J1aCTH
npumenenus M.

IIOMOIIBIO TCCTA TLIOpI/IHI‘a.

PackpbiBaeT cMbICT
U3y4aeMbIX ITOHATHUH.
[Torumaer oTinune
CUCTEM C1ad0T0 U
cunpHoro M.
Opuentupyercs B
OCHOBHBIX 00J1aCTAX
npuMenenus NN.
[IpaBunbHO
BOCIIPOU3BOIUT
OCHOBHBIE 3TaIlbl
passutus 1.

HcnonszoBanue bankoBckue yciyru, e  PackphIBaeT CMbICI
CYILIECTBYIOIIMX | O€30MaCHOCTh, MEUIIMHA. M3y4aeMbIX TTOHSATUM.
cucrem 1 CucrteMbl YMHOTO J0Ma. e [IpuBoautr nmpumepsl
(1 gac) ['onocoBeie TEXHOIOTHH. CYIIECTBYIOIIUX CUCTEM
O6paboTka TOKYMEHTOB. 5158
[IepeBoapl, reHepanus
KOHTeHTa. [ eHepanus
U300paKECHUIA.
3amaun MaiaHoe oOy4eHue Kak e  PackpeIBaeT CMBICI
MAaIlIMHHOTO METOA0JIOTUS M3y4aeMbIX MTOHSATHM.
oOyueHus HCKYCCTBEHHOTO o Ilonumaer
(1 gac) VHTEIUJIEKTA. Ha3HAUYCHUE KaXI0W U3
Knaccudukarms. 3agay MO.

O06paboTKa eCTeCTBEHHOTO
s3bika. KaTeropuu
MAaIIMHHOTO O0YYCHHSI.

Perpeccus. Knacrepusanus.

YcnenHo COOTHOCHUT
perraemMyro mpooseMy ¢
oxHou u3 3agad MO.

Ilepeuncrnser




Tewmpl,

PacKpbIBAOIIINE OCHOBHBIE BU/IBI
JAHHBIA pa3en JESITEIIbHOCTH
IPOrpaMMBI Yaluxcs Ipyu U3y4eHUH
porp ’ YuebHoe coaepxanme yHam prusy
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
OCHOBHBIE AITOPUTMBI kareropun MO.
MAaITUHHOTO O0YUYCHHSI.
Ouenka kauectBa | Paznenenue BEIOOPKHU Ha e  PackphIBaeT CMBICI
moenu (1 gac) 00y4JaroIyro u TECTOBYIO. M3y4aeMbIX TTOHSATUM.
MeTtpuku B 3a1a4ax e  Brnageer npuHiunamu

MaIlIMHHOTO O0YYCHHUSI.
Omn6ku kiaccuprKaIuu.

pasziesieHus: BHIOOPKU Ha
00y4JaroIIyto ¥ TECTOBYIO.

Martpuia omuooxK. o I[IpaBuibHO
Metpuku KauecTBa AJist MEPEYUCISET METPUKHU
3a/1a4 KJaccuPpuKaiu u 1A 3a71a4
perpeccuu. KJ1IacCU(UKAIUU U
perpeccuu.
Meron Hcnonws3oBanue Meroaa e  PackphIBaeT CMbICI
OmKanIIMX K-Omxaiimmx cocenent nis M3y4aeMbIX TTOHSATUM.
cocenen peIIEHUs 3aaun e Ilonumaer, uro
(1 gac) KJIacCU(pUKAIUH. BKJIIOUYAET B ceOst
[ToaroroBka JaHHBIX JJIs MOATOTOBKA JJAHHBIX.
npuMeHenus Metoaa K-NN. e  OCMBICIEHHO
OcHOBHBIE 3TaIlbl B MepEYUCIsieT OCHOBHBIE
pelieHnuu 3aaad. ATaIlbl B PEIICHUY 3a7a4
meroaoM k-NN.
AHanu3 MeTo/bI OIIEHKH KauecTBa e  PackpriBaer cmbIcH

oTkJoHeHui (1
qac)

pelieHust s 3aaa4
MalIMHHOTO OOyUYEHHS.
MuHuMHU3anMsa OTKIIOHCHU .
HenooOyuenne u

M3y4aeMbIX ITOHSITHM.
Ha3zbsiBaeT MeTO 11

OLICHKHU Ka4yecTBa IS

3aJ1a4 PErpECCUH.

nepeoOydeHue. e [lonumaeT OCHOBHBIC
napameTpbl
HEJI000yUYeHUS U
nepeoOydeHHsI MOJISIIH.
JlepeBo npunsrtus | [{peBoBuaHbBIM rpad. e  PackphIBaeT CMbICI

pemenuii (1 gac)

JlucroBou y3ein.

M3y4aEMBbIX ITOHATHH.




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien NEATEIbHOCTH
IPOrpamMBbl, N —. y4aIuxcs Mpy U3y4eHUU
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
U3y4eHUE
Meroaonoruyeckue e  CamocTosTeNbHO
MpEeUMYIIECTBA AepeBa MPUBOJUT MPUMEPDI
NPUHATHS PEILICHUI. pelnlaeMbIxX 3ajay.
Hcnons3oBaHue nepesa e (CamocCTOATENHbHO
NPUHATHS PEIICHUN IS MePEYUCIISECT OCHOBHbBIC
pelieHus 3aad. MIPEUMYILECTBA METO/IA.
3amaua 3anava kiaccuduKaIuu. e  PackpeiBaer cmbICH
kinaccudukanuu. | Maremaruueckasi MOJIEIb. M3y4aeMbIX TTOHSATUM.
JIuneiinas Jluneitnas GyHKIMS. e Braneer metogom
mozenb (1 yac) Ornpenenenue MOCJIeI0BATEIBHBIX
KO3 (D PHUIIMEHTOB METOIOM YTOUYHEHUU
TIOCJICIOBATEIBbHBIX KO3 UIIMEHTOB IS
YTOYHEHHUHU. MOy YEHUS

pa3aenuTENbHON JUHAN
pH Ki1acCUUKAIIIH.

e  (CamocCTOATENHbHO
MOJICTTUPYET
KJIacCU(UKAIIUIO Ha
3aJIaHHBIX HabOpax

3HAYEHUU.
OOyuenue OO0yuaroias BeIOOpKa. e  PackpbiBaer cMbIC
JIMHEVHOM [Ipomiecc 0Oyuenus. Jmnoxa. M3y4aeMbIX TTIOHATHM.
moenu (1 gac) 3HAKOMCTBO C 00yUeHHUEM e [loHumaer OCHOBHOE
JIMHEMHOW MOJIEJIN Ha HAa3HAYCHUE JIMHEMHON
IPOCTOM MPUMEPE MOJIETIH.
HCKYCCTBEHHOI'O HEMpOHaA ¢ e  (CamocTOATENBHO

OJIHMM BXOJIOM, KorJia y=AX HcclenyeT padoTy

(mpu b=0). rOTOBOM JIMHEMHOU
MOJIEIH.
JIunennas 3HAKOMCTBO C OCHOBAMH e  PackpeiBaeT cMbICH
perpeccust (1 9ac) | TMHEHHOMN perpeccu. M3y4aeMBbIX ITOHATHH.
[IpsamonnHenHas ° Bnaneetr metonamu

noa0dopa napaMmeTpoB

AllIpoOKCUMaIu.




Tewmpl,

PACKpBIBAIOIIIKE OCHOBHBIE BU/JIbI
JAHHBIN pa3zien NEATEIbHOCTH
IPOrpamMBbl, N —. y4aIuxcs Mpy U3y4eHUU
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
V3YYECHHE
Bo3MoxkHOCTH OLIeHUBATENS MOJIEIIH C
LinearRegression HCII0JIb30BaHUEM
oubmmorexu Scikit-Learn. BO3MOKHOCTEN
PaccmoTpenue npumepos oubmmorexu Scikit-Learn.
VICIIOJI30BAHUS JINHEWHOU e  (CamMocCTOSATENBHO
perpeccumu. MIPOBOAUT aHAIU3
MOJTYYeHHBIX
pE3yIbTATOB.
IlepuenTpoH. [losiBnenue nepuentpoHa. e  PackpeiBaer cmpICH
Heiiponnslie cetn | Onncanue u cxema M3y4aEMBbIX TTOHATHH.
(1 gac) AJIEMEHTAPHOTO e  (CamoCTOATENHLHO
nepientpona. Mzmenenne CO3HAET CXEMY
BECOBBIX KOA(P(UIIUESHTOB. AJIEMEHTapHOTO
Metoauka oOy4eHusl. TEepLETITPOHA.

[TonumaeTt npuHLIUIT
00y4eHUsI C UBMEHEHHEM
BECOBBIX

KO3 (DULIUEHTOB.
MHorocnoiHsle | ApXUTEKTypa e  PackpeiBaer cmpICH
ceru (1 gac) MHOTOCJIOMHOW CETH. M3y4aeMBbIX TTOHSTHH.
@yHKIUS aKTHUBALUU. e [loHumaeT OCHOBHbIE

OOGy4deHune MHOTOCIIONHOMN
cetu. KommuecTBO CKpPBITHIX
cinoéB. Meroa oOpaTHOTO
pacrpocTpaHeHHUs OITUOKH.

MIPUHIIUIIBI YCTPOMCTBA
MHOTOCJIOMHOM CETH.

dopMynupyeT
MOXO/IbI TIPU BHIOOPE
KOJIMYECTBA CKPBITHIX
CJIOEB.

bariecoBckas
craructrka (1
qac)

BepostHOCTHBIE
anropuTMbl. BeposTHOCTD
NPUHAJIEKHOCTH K KJIAcCy.
HauBHnblii 6aliecoBckuit
kiaccudukaTop. ObpadboTka
3aBUCHMBIX [IPU3HAKOB.

PackpsiBaeTr cmbIC
U3y4aeMbIX ITOHATHMA.

Biianeer mexaHusmMom
OIpENCIICHUA
BEPOSTHOCTH.

IToHnMaeT npuHUHUII




Tewmpl,

PacKpbIBAOIIINE OCHOBHBIE BU/IBI
JAHHBIA pa3en JESITEIIbHOCTH
IPOrPaMMBHlI, VueOHoe coepiKanie yUYaIUXCs IPU U3YYECHUU
U KOJIMYECTBO TEMBI
YacoB, (Ha ypoBHE y4eOHBIX
OTBOJIMMOE Ha UX JIEHCTBHI )
W3YYCHUC
Petenue npakTuueckux paboOThl HAUBHOTO
3a1ad4. 0aileCOBCKOro
KJaccudukaropa.
NunuBunyansael | BeiOop ogHoro us e (CaMoCTOATEIBHO
I IpoeKT JITOPUTMOB MAIIMHHOTO MIPOBOJTIUT MTOATOTOBKY
(2 gaca) OoOy4eHHUS JIs1 PEIICHHUS naHubIx 1 MO.
3a/1a4y IPOeKTa. e Ucnomwsyer

Hcnonb3zoBanue OMOIMOTEK
Python myig 00yuenus
moaeru. OrneHka KadecTBa
ITOJTyYE€HHOU MOJIEIIH.
Busyanuzanus pesynprara.
AHanu3 u ohopmIieHHE
pe3yiibTata paboThl.

BO3MOYKHOCTH OMOIHMOTEK
g MO.

AJnantupyer roroBble
IIPUMEPBI UCIIOIb30BAHUS
MO nox KOHKpETHBIE
peanu3anuu CBOMX 3a1a4.

IIpaBunbHO
oopMIISIET pe3yIbTaThl
MPOBEAEHHOI0 AHAJIN3A U
(dbopMyIupyeT BBIBOJBIL.

Peseps (2 uaca)




CUCTEMA OHEHKH JOCTUXEHUA IINTAHUPYEMbIX
PE3YJIBTATOB

3JIeKTUBHOTO Kypca «IIpakruyeckass uHGOpMaTHKA)

Cucrema OIEHKU JOCTIKEHHUS IUJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
AJIIEKTUBHOTO Kypca (Jjajiee — CHUCTeMa OLIEHKH) SBJSIETCS YacThbIO CHUCTEMbI
OLICHKH U YIPAaBIICHUS KAa4eCTBOM OOpa3OBaHHs BCEX MPEIMETHBIX 00JacTeil B
cootBerctBu ¢ PI'OC COO, ®OII COO, OOIl COO wu perynupyercs
«Ilonoxennem o ¢opMax, TMNEPUOTUIHOCTH, TMOPSIKE TEKYIIEr0 KOHTPOIS
yCIEBAEMOCTH U MPOMEKYTOUHOM arTectanuu olydarommxcs», «llonoxenueM o
BHYTpPEHHEH crCTeME OIICHKU KayecTBa 00Opa30BaHUs», IPUKa3aMU O BECE OTMETOK
KaXx101 00pa3oBaTeNbHON OpraHu3aluy.

Heap cucrembl OLEHKM OOpa3oBaTENbHBIX pE3yJIbTaTOB Kypca —
YCTaHOBJICHHE COOTBETCTBUsI oOpa3zoBaHus TpedoBanusmM @PI'OC, nomyuenue
00bEKTUBHOM MH(OPMAILIMKM O COCTOSIHUM KayecTBa 00pa3oBaHUsl, TCHICHIIUAX, €r0
M3MEHEHUSAX W MPHUYMHAX, BIUSAIONINX HA €T0 YPOBEHb, CBOCBPEMEHHOE MPUHSTHE
MeAarornYecKuX 1 ympaBIeHUCCKUX PEIICHHH.

OCHOBHBIMH HATNIPABJEHHUSMH M LEJSAMH OL€HOYHOW /esiTeIbHOCTH
SIBJISIFOTCA:

— OLIEHKa 00pa30BaTeNbHBIX JOCTHKEHUH Kypca 0Oydarolmuxcsi Ha
pa3IMYHBIX JTamax OOY4YeHHMs] KaK OCHOBA WX TPOMEXKYTOYHOW W HMTOTOBOM
aTTeCTalluu;

— OLEHKa pEe3yJbTaTOB JEATEIbHOCTH MEJaroruueckux pabOTHHUKOB Kak
OCHOBA aTTECTALMOHHBIX MTPOLEAYD;

— OLIEHKa pe3yJbTaTOB AESATENIbHOCTH 0Opa30BaTEIbHOM OpraHU3alMM Kak
OCHOBA aKKpEAUTAMOHHBIX MPOIIETYP.

CucreMa OIIEGHKH TpU3BaHA CIIOCOOCTBOBATH MOJJICPKAHUIO E€IUHCTBA
BCE cHUCTEeMBbl OOpa3oBaHUs, OOECIEYEHUI0 MPEEMCTBEHHOCTH B CHUCTEME
HENpEephIBHOIO  00pa3oBaHMs  OpeaMeTHoW  oOmactu  «MaremaTuka U
nH(OpPMATUKAY.

OneHka AOCTHXKEHUS IUIAHUPYEMBIX PE3yJIbTaTOB OCYIIECTBISETCS B
pamMKax CHUCTEMBbI OIICHKH KadecTBa 00pa30BaHuUs, KOTOpas BKIIOYAECT:

® CTapTOBYIO IUArHOCTHKY;

® TEKYIIYIO U TEMAaTHYECKYIO OIICHKY;

® UTOTOBYIO OLICHKY;

® TIPOMEXKYTOUHYIO aTTECTAIHIO;

® TICHXOJIOTO-TIEIArOTMYECKOE HAOIIOIEHUE;

® BHYTPEHHUN MOHUTOPUHT 00Pa30BaTENIbHBIX JOCTUKEHUN 00YUarOIXCS.



B cootBerctBun ¢ ®I'OC COO cucrema OIEHKH OOpa3oBaTeIbHOMN
OpraHu3ali PEATU3YEeT CUCTEMHO-IESATEIbHOCTHBIN, YPOBHEBBIA U KOMILICKCHBIN
MOAXO0/bl K OLEHKE 00pa30BaTeNIbHbIX JOCTUKEHUU, KOTOpble oTpaxeHsl B OOII
COO kaxaoi 00pa3oBaTebHON OpraHU3alnu.

Ouenka oOpa30BaTeIbHBIX JOCTHXKEHHM OOy4aronIuxcsi Kak OCHOBa HMX
MPOMEXKYTOUYHOM W WTOTOBOM AaTTECTAllMH OCYUIECTBIISICTCS AJMUHHUCTPALUEH
00pa3oBaTeIbHOM OpPraHu3alii B X0Ji€ BHYTpeHHEro MoHuTopuHra. CojiepxaHue
U TEPUOAUYHOCTh BHYTPEHHEIO MOHHMTOPUHIA YCTAaHABIMBAETCA pPEUICHUEM
neJaroruueckoro CoBeTa 00pa3zoBaTeIbHOM OpraHu3aliu.

OcobOenHocTn OIICHKHU JOCTH/KCHHUA JINYHOCTHBIX PE3YyJ/IbTATOB

OreHKa TUYHOCTHBIX PE3yJbTaTOB O0YUYAOIINXCS OCYIICCTBIISETCS Yepes
OIICHKY  JIOCTH)KCHHS ITUTAHHPYEMBIX  PE3yJIbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl, KOTOpbIE YcTaHaBiIuBatoTcs TpedoBanusimMu OI'OC
COO.

dopMupoBaHUE JIMYHOCTHBIX PE3YJIbTATOB OOECMEYMBACTCA B  XOJe
peanu3alid BCEX KOMIIOHEHTOB OOpa30BaTEIbHON MEATEILHOCTH, BKIIOUAs
BHEYPOUYHYIO JICSITEIIbHOCTb.

JlocTkeHre TMYHOCTHBIX PE3yJIbTATOB HE BHIHOCUTCS] HA UTOTOBYIO OIIEHKY
oOydJaronuxcsi, a sIBIsIeTCsl MPeAMETOM OIeHKH 3((HEKTUBHOCTH BOCIUTATEIHHO-
o0Opa3zoBaTeIbHON JEeATeIIbHOCTH oOpazoBaTeIbLHON OpraHu3aluu u
00pa3oBaTeNbHBIX CHCTEM pPa3HOTO ypoBHA. OICHKA JIMYHOCTHBIX PE3YJIBTaTOB
o0pa3oBaTeNbHON  JEATETLHOCTH  OCYIIECTBISACTCS B XOJ€  BHENIHHMX
HenepcoHN(PUIMPOBAHHBIX MOHUTOPUHTOBBIX MCCJIE€TOBAHUM.

PesynbraThl, TONydeHHBIE B XOJ€ KaK BHENIHUX, TaK W GHYMPEHHUX
MOHUMOPUH208 (NpU HAIUYUU), WCTIONB3YIOTCS TOJBKO B BUJE arperupOBaHHBIX
(ycpeHEHHBIX, aHOHUMHBIX ) TaHHBIX.

Oco0eHHOCTH OLIEHKH IOCTUKEHUSI MeTalpeIMeTHbIX Pe3yJbTaToOB

OrneHKa MeTanpeIMETHBIX PE3YyJIbTAaTOB MPEICTABISAET COOO0M OIEHKY
JOCTHKEHUS YPOBHS C(OPMUPOBAHHOCTH YHUBEPCATIBHBIX YU€OHBIX JEHCTBUN:
[M03HABAaTEIIbHBIX, KOMMYHHUKATUBHBIX, PETYJISITUBHBIX. DOpMUpOBaHUE
MeTaIpeAMETHBIX PE3yJIbTATOB 00€CIIEUNBAETCSI COBOKYITHOCTBIO BCEX YUEOHBIX
IpeAMETOB, YU€OHBIX KypPCOB U BHEYPOUHOU JieaTeIbHOCTH. O1IeHKA TOCTUKEHUS
METaNPEAMETHBIX PE3yJIbTATOB OCYILECTBISACTCS B X0/I€ BHYTPEHHEr 0
MOHUTOPHUHIAa KauecTBa 00pa30BaHus U HE3aBUCUMOM OLIEHKH KayecTBa
o0OpazoBaHMsl.

OueHka JOCTUXKEHUSI METAlPEIMETHBIX PE3yJIbTaTOB  OCYIIECTBIISIETCS
aIMUHHACTpAIIe  00pa30BaTEIbHOM  OpraHM3alii B XOJE€  BHYTPEHHETO



MOHHUTOPHHTA.

dopMaMH OLIEHKH METANPEIMETHBIX PE3yJIbTaTOB SBIISIOTCS:

— JIJI IPOBEPKHU YHUTATENbCKOW T'PaMOTHOCTH — MHUChbMEHHas padoTa Ha
MEKIIPEIMETHOU OCHOBE;

— JJIs. TIPOBEPKU LU(PPOBON T'PaMOTHOCTH — TMpakTUYecKas padoTa B
COYETaHUU C MUCbMEHHOH (KOMITbIOTEPU30BAHHOM ) YaCThIO;

— JJ1s IpOBepKU CHOPMUPOBAHHOCTH PETYIISITUBHBIX, KOMMYHUKATUBHBIX
Y TI03HABATEIbHBIX YHUBEPCAIbHBIX YYEOHBIX JEHCTBUU — HKCIIEPTHAs OLIEHKA
MpoIecca M PE3yJabTATOB BBINOJHEHUS] TPYNHOBBIX U (WMJIU) WHAUBUYATbHBIX
y4eOHBIX UCCIICAOBAHUN U TIPOCKTOB.

Kaxnaplii W3 NEpeuncCICHHBIX BUJIOB JUATHOCTUKH TPOBOJIUTCA C
MEPUOIMYHOCTHIO HE MEHEE YEM OJIUH pa3 B JBa roJa.

Kpurepuu oneHku npoeKTHON paboThl pa3pabaThIBAIOTCA C yUETOM IIeNied U
3a/lad TPOEKTHOW JESATEIBbHOCTH Ha JaHHOM JTane o0O0pa3oBaHUS Kaxaou

OpraHM3aIfe CaMOCTOSTENHHO.
Oc00eHHOCTH OLIEHKH JOCTHKEHUS PEAMETHBIX Pe3yJibTATOB

O000MEHHBIMHU KPUTEPUSMHU OLICHKHU MPEIMETHBIX PE3YIbTATOB SABIISIOTCS:
— 3HaHWE U IOHHMaHUE,
— NIPUMEHEHHE,
— (YHKIIMOHATIBHOCTb.
OneHka NpPEeaIMETHBIX pPE3yNbTaTOB OCYIIECTBISIETCS NEAArOrMYE€CKUM
pabOTHUKOM B XOJI€¢ MPOUEAYP TEKYIIEro, TEMAaTUYECKOTO, MPOMEKYTOUYHOTO WU
HUTOTOBOT'O KOHTPOJIS.

THIIBI OLIEHOYHBIX MPOLEAYP

[Ipumensiempie B 00pa3oBaTebHOM TIPOLIECCE OIICHOYHBIE MPOIEAYPHI
ONPENENSIOTCS LEJSIMUA  OLEHUBAHUSA U COIMPOBOXKIAIOTCS CBOEBPEMEHHBIMU
PEIICHUSIMU TI0 €T0 pe3yibTaTy (Tadsmia 1).

Tab6muia 1. CooTBETCTBUE OIIEHOYHBIX MPOIETYP HEISIM OIICHUBAHUS U PEIICHUS
10 X pe3yJIbTaTy Kypca

OneHo4YHbBIE
MPOLIETYPHI

[{enu oreHnBaHusA ITeproauyHOCTH Pewenus

BuyTpeHHss onieHka

Onenka CraproBas [To neo6xoaumoctu, | OTOOp coaepxaHus,
TOTOBHOCTH JIMarHOCTHKA | B 3aBHCUMOCTH OT METOOB U
yUaIIAXCS K CIIO’)KHOCTH TEMBI, €€ | TEXHOJIOTHH JIJIsI

W3Y4YEHUIO

IIPUOPUTETA, CBA3U

OpraHu3aluu




O1neHo4YHbBIE

[lenu oueHnBaHuA ITeppoanyHOCTH Pemenus
POLEAYPBI
OTJICIBHBIX 00pa3oBaTeNbHBIX yueOHoM
MOJIyJeH, pa3aesnoB pe3yabTaTOB C JeSITeIbHOCTH,
(Tem) IpYTruMu COOTBETCTBYIOIINX
npeaIMeTaMu CTapTOBOMY YPOBHIO
rOTOBHOCTHU
YYAIKXCS, B TOM C
YYETOM
muddepeHInpoBaHH
Oro MoAX0/a;
KOPPEKTUPOBKA TEM
MOJYJIEN U
WHVUBUIYTH3AIUS
y4eOHOro mporuecca
Onpenenenue Texymee [1o exxerogHOMY CBoeBpeMeHHas
YPOBHSI OLICHUBAHUE rpaduKy OIICHOYHBIX | KOPPEKTUPOBKA
JOCTHKCHHUS npoueasyp KaJIeHAapHO-
YYAIIUMUCS TEMaTHU4YECKOrO
pE3yJIbTaTOB, TJIaHUPOBAHUS,
MPETYCMOTPEHHBIX ot0op opm,
MOJlyJIEM METO/I0B U CPEJCTB
OpraHu3alHH
NEeATENbHOCTH JIJIs
JIMKBUJIAITUU
o0pa3oBaTeIbHbIX
Ne(UIUTOB
yYalmxcs
Onpenenenue Tematnueckoe | Onenka o kaxaoil | CBoeBpeMeHHas
YPOBHSI OLICHUBAHUE TEME MOJTYJIS KOPPEKTHUPOBKA
JNOCTUKEHUS (ompenensercs KAk | IpOrpaMMbl MOTYJISI
TJTAaHUPYEMBIX CpEIHEB3BEIlICHHAs | U y4eOHOTro
PE3yJIbTaTOB, OTMETKa BCEX nporecca
KOTOpBIE OILICHOYHBIX (MHAMBU Y aTU3AIIIS
OCBaMBalOTCs B Mpoleyp 1o TeMe) | yaeOHOTro mporiecca)

pamMKax u3yueHus
TEMBbI y4eOHOTO
MOJTYJISI.




O1neHo4YHbBIE

[lenu oueHnBaHuA ITeppoanyHOCTH Pemenus
1000101 (S0 0) 1

[Tonnmanue

YYAIIUMUCS

JTUHAMUKHI

y4eOHBIX

pE3yIbTATOB

BHYTPH TEMBI.

Brisasnenue tem,

BBI3BIBAIOIINX

y4eOHbIE

3aTpyIHEHUS

Brisisnenue ITcuxomnoro- [TocrosiHHO. Koppektuposka

0COOEHHOCTEN U nenarorudeck | LlenenanpasneHHoe | TOYpOYHOIO

pa3BUTHS, aHAIU3 | O€ HaOJIIoICHUEe — MO | IJITAHUPOBAHUS,

OCBOCHUS HaOJItoJIeHue | Mepe MOJXO/IOB K

IpOrpamMMbl HEO0OXOJMMOCTH, 110 | 00yUYEHHI0, IIJIaHa

MOMYJIS, 3ampocy POJUTENEH | BOCIIUTATEIbHOMN

MIPOCKTUPOBAHUE U TIeJIaroroB paboTHI,

Mep TJIaHUPOBaHUE

WHIMBUTyaTbHOU WHIMBUTyaTbHBIX

MOAJICPKKU KOHCYJIbTAIIHM,
3aHSITUM, BCTPEY C
POIUTEIISIMH,
HaIpaBJICHUE
yJammxcs Ha
MEIUKO-TICUXO0JIOTO-
MeJJaroru4ecKyto
KOMHCCHIO

Ouenka usmenenusi | Buyrpennuii | Conepxanue u OcHoBaHue 1o

YPOBHSI MOHUTOPUHT | IEPUOJIUYHOCTh MOATOTOBKE

JTOCTHKEHHUSI o0Opa3oBaTeilb | YCTaHABJIUBACTCS pEKOMEH Al

METaINpeAMETHBIX, | HBIX €KETrOJHbIM JUTSL TEKYLIEN

PEAMETHBIX JOCTIDKCHUM | pelIeHUEM KOPPEKIIUU

pe3yIbTaToB, OoOyJaronmMXxcs | meaaroruaeckoro y4eOHOT0 IpoIiecca

YPOBHS COBETa U €ro

(yHKIIMOHATEHON o0pa3oBaTeNbHON VMHIAUBUAYTH3ALUN

rPaMOTHOCTH OpraHH3aluN U (wm) nis




O1neHo4YHbBIE

[lenu oueHnBaHuA ITeppoanyHOCTH Pemenus
MPOLEAYPBI
oOyyJarommxcs u TTOBBILLICHUS
YPOBHS KBTI (UKALTH
npodeccrnoHaTEHOT M€JIarOTMYE€CKOT0
0 MacTepcTBa paboTHUKA
T1€J1aroroB
Onenka crenenn u | [Ipomexyroun | [lepponndHocTs OcHoBanue s
YPOBHSI OCBOCHUS as arrecTanys. | MPOBEICHHUS repeBoIa
yYaIMMHUCS Hrorosas OIIPENCIISIETCS y4auerocs B
IIPOTrPaMMBbI aTTeCTalus o0Opa3oBaTeNbHOM CJIEAYIOLINM KIacc,
MOJyJIs, Kypca OpraHu3aluu nonyck k [A.
€KETrOJIHO. CocrarieHue miaaHa
ITo uroram JIMKBUJIALIMHA
OCBOCHUS paboueit aKaJEMUYECKOMN
MpOorpamMMBbl Kypca 3a10JKEHHOCTH,
MepeBo HA

oOyueHue 1o
aIaTUPOBAHHBIM
o0pasoBaTeIbHBIM
nmporpamMmmam, B
COOTBETCTBHH C
PEKOMEHTAIUSIMU
TICUXO0JI0TO-MENKO-
eaarornyeckom
KOMHCCHUU MO0 Ha
oOyueHue 1o
WHIVUBUAYATBHOMY
y4eOHOMY IJIaHy,
MTOBTOPHOE
oOy4eHwue 1o
YCMOTPEHUIO
poauTenen
(3aKOHHBIX




O1neHo4YHbBIE
[lenu oueHnBaHuA ITeppoanyHOCTH Pemenus

MPOLEAYPBI

Mpe/ICTaBUTENEH )

q)OprI KOHTPOJIA

JIist oreHKH 00pa30BaTENIbHBIX PE3YJIbTATOB HCIOIB3YIOTCS CIICTYIOIIHE
(GopMBbI KOHTPOJIS:

— aokjgaag — ¢GopmMa KOHTPOJS, TIO3BOJISIONIAS OIEHUTH HABBIKU
MyOJUYHOTO  Pa3BEPHYTOTO BBICTYIUICHUS YYaIlerocs IO ONpeneaEHHOMY
BOIIPOCY, OCHOBAHHOTO Ha CAMOCTOSIT€JIbHO MPUBJICUYEHHOM, CTPYKTYPUPOBAHHOM
1 00001IEHHON UM UH(pOPMAITUH, B TOM YUCJIE B BUJIC MPE3CHTALINH;

— noMaiiHee 3aaaHue / uudpoBoe aomamiHee 3agaHue — Qopma
KOHTpPOJISI, NPHU KOTOPOM TIPOBEPAECTCA U OICHUBACTCS YMEHHUE Y4alllerocs
CaMOCTOSITCJIbHO BBIMOJHUTh 3aJIaHUSl HAa 3aKpervieHue W yriyOJIeHHEe 3HaHUWH,
pPEUEBBIX HABBIKOB U YMEHUM, MMOJYYEHHBIX HA YPOKE;

— KOMOMHHUpOBaHHasm pabdora — ¢dopmMa KOHTPOJSA, ITO3BOJISIONIAS
OIICHUTh TMPEJAMETHbIC 3HAHWS, YMEHHMS M HaBBIKM YYalIErocs IOCPEACTBOM
BBIMNOJIHEHUS IPAKTUYECKUX U TEOPETUUECKUX 3aJaHU pa3HOTO THUIIA;

— KOHCIEKT — QopMa KOHTpOJIS, TMO3BOJISIIONIAS OIEHUTH yMEHHUE
YYaIIETOCsI BECTH CBSI3HOE, CKATOE U MOCJIEI0BATEIBHOE MMCbMEHHOE HU3JI0KECHUE
COJICp)KaHMS yCBAaUBAaEMOI'0 MaTepraiia (CTaThH, I0OKJIaia, KHUTH, JICKIIUU | JIP.);

— NpakTHYeckasi padora — Qopma KOHTPOJS, IMO3BOJISIONIAS OIEHUTH
YPOBEHb MTPAKTUYECKUX HABBIKOB M YMEHHM yUaIlleTOCs;

— pemeHue 3aj1a4 — Qopma KOHTPOJIS, MO3BOJISIIONIAS OIIEHUTh YMEHUE
y4aIierocss CaMoCTOSITeNIbHO (MHAMBUAYAJIbHO WM B TPYIIE, B KJIACCE WIM JIOMa)
HAWTHU PEIICHHUE ITOCTABICHHOW 3a/1a4U;

— TecT — ¢dopmMa KOHTPOJIS, TMO3BOJISIONIAS OIEHUTH YPOBEHb 3HAHUM,
YMEHUM 1 HABBIKOB YYaIlIerocsi 4epe3 CUCTEMY TECTOBBIX 3aJIaHUI/BOMIPOCOB;

— YCTHBIH oTBeT — (dopmMa KOHTPOJS, TO3BOJISIIONIAS  OICHUTH
WHIUBUTyaJIbHbIE OCOOCHHOCTH YCBOEHHUS ydYallUMCS y4eOHOTO Marepuana u
MIPOBEPUTHh YMEHUE CTPOUTH CBSI3HOE, JIOTMUECKH IOCJIEN0BATEILHOE COOOIIEeHNE
Ha 33JJaHHYI0 TEMY WJIM MTOCTABJICHHBIN BOMPOC.

— nmpoekT — ¢dopmMa KOHTPOJISA, MO3BOJIAIONIAs OIIEHUTh WHIWBUAYaJIbHbBIC
OCOOCHHOCTH YCBOCHHS YYaIllUMCS HAaBBIKOB MPOEKTHON W HCCIIEI0BATEIbCKOMN
JICATCIBHOCTH.

KontpoabHas padora sBiIsS€TCS OJHUM U3 BUJIOB KOHTPOJIS U HAllEJIEHA Ha
OLICHKY JOCTIKEHUS KaXKIbIM YYaIIUMCSl WM TPYMION ydanuxcs TpeOoBaHUM K
MPEeIMETHBIM W/WIIM METanpeIMETHBIM pe3yJibTaTaM O00y4eHUs B COOTBETCTBUU C




®I'OC npu OCBOGHMM OT/ACJIBHOM YacTH WJIM BCEro o0bEMa yd4eOHOTO MOy,
Kypca 00pa3oBaTeIbHON MPOTPaMMBbI.

I/ICHOJII)3yeMbIe IIKAJIbI OLICHUBAHUA

OxpyrieHue TpuMecTPOBBIX (MOJYTOAOBBIX) OTMETOK PErYJMPYETCS
«Ilonoxxennem o Qopmax, TMEPUOAUYHOCTH, TOPSAIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEKYTOUHOM arTecTanuu oOydarommxcs», «[lomoxenueM o
BHYTPEHHEN CHCTEME OIICHKM KadecTBa OOpa30BaHUs», MPUKA3aMU B KaxIOU
o0pa3oBaTeNnbHON OpraHu3alu, IpYyruMu JIOKaIbHBIMU aKTaMu 00pa30BaTeIbHOM
OpraHu3aIiH.



KpuTtepun BoicTaB/1eHHsI 0TMETOK MO KypCy
B 3aBHCHUMOCTH OT (pOPMBI KOHTPOJISA

DopMbI IPOMEKYTOYHOM ATTECTALUU Kypca

Moayab Kanacc DopMblI
bl MPOMEKYTOYHOM

arrecTaumu
O06paboTka MaCCUBOB JJAHHBIX B AJIEKTPOHHBIX 10 | [IpakTuueckas padota
TadJIMIax
NHTemeKTyalIbHbIN aHAJIN3 JaHHBIX 10 WTOroBBIN IPOEKT
ANropuTMBI 00pabOTKH CUMBOJILHOM 10 | [IpakTuueckas padota
uHdopManuu
UucieHHbIE METOIBI 10 | IIpakTudeckas pabora
MoaenupoBanue 11 [TpakTuueckas padbora
3agaun ONTUMU3BALIAN 11 [TpakTudeckas pabora
HcKyCcCTBEHHBIN UHTEIUIEKT U MALLIMHHOE 11 HTOroBslii IpOEKT
oOydeHue

@DopMBbI TEKYHIET0 KOHTPOJISI, BEC 0TMETKHU

Ne i/ DopMBbI KOHTPOJISA

Bec oTMeTKHn

Y CTHBIN OTBET

[IpakTrueckas padbota

KomOunupoBanHnas pabota

Tect

Jlokmang

JlomalliHee 3agaHue

Koucmoekr

Pemenue 3amau

O N OO Ol bW N

Hudposoe nomaiinee 3ajaHue

=
o

IIpoekt

QR RIRP RPN N -

DopMbI KOHTPOJISI, BeC 0TMETKH U KPUTEPUH OLlCHUBAHUA 110 popmMam

KOHTPOJIS




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

Y CTHBIN OTBET

«S»

[TosHOCTBIO pacKpbLI COJIEPIKAHUE
Marepuaia B 00bEMeE,

MPEyCMOTPEHHOM MTPOTPAMMOM; M3JI0KUIT
MaTepuall PaMOTHBIM SI3bIKOM B
OIPEIEIEHHON

JIOTHYECKOM I10CIeA0BATCIbHOCTH, TOYHO
WCII0JIb3YSl TEPMUHOJIOTHIO U CUMBOJIMKY;
IIPaBUJIBHO BBITTOJIHUI TpadukH,
CONYTCTBYIOILIKE OTBETY; MOKa3al yMEHUE
WJUTIOCTPUPOBATH TEOPETUUECKHUE
MOJIOKEHUSI KOHKPETHBIMHU IIPUMEPaMHU,
MIPUMEHSTH UX B HOBOM CUTYyallUU

P BBITIOJTHEHUH MPAKTUYECKOTO 3aaHUs;
MIPOJAEMOHCTPUPOBAJ YCBOCHHE paHee
M3YUYEHHBIX COMYTCTBYIOUIUX BOMPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOWYUBOCTD
UCIIOJIb3YEMbIX TIPU OTPAOOTKE YMEHUHN U
HaBBIKOB, OTBEYajl CaMOCTOSTEJILHO O€3
HABO/JIAIIUX BOMIPOCOB YUUTEJIS.

«y

OTBeT yIOBIETBOPSET B OCHOBHOM
TpeOOBaHUAM HA OIICHKY «5», HO IIPH STOM
UMEET OJIMH U3 HEJIOCTATKOB: B U3JI0KEHUH
JIOTTYIIIEHBI HEOOJIBIIINE TTPOOETIBI, HE
MCKa3UBIIIME COJICPKAHUE OTBETA,
JOTYIIIEHBI OMH-/IBA HENOYETA TPU
OCBEIIIEHUU OCHOBHOTO

coJiepKaHUsI OTBETA, UCIIPABIICHHBIC TI0
3aMCYAHMIO YYUTEJIS; JOMYIICHBI OIHOKa
win 0oJiee IByX HEOUYETOB MIPU
OCBEIICHUH BTOPOCTETICHHBIX BOTIPOCOB
WM B BBIKJIQ/IKAX, JIETKO UCITPABJICHHBIC TIO
3aMEYAHHIO YUUTETIS.

«3»

Henonxo unm Hemocie[0BaTenbHO
PaCKPBITO COJIepKAHNE MaTepHralia,
HO TIOKa3aHo o0IIee MOHMMAaHKUE BOTIPOCa U




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

MIPOJEMOHCTPUPOBAHBI

YMEHHUS, JOCTaTOYHbIE JJIs JaJIbHEHUIIIETO
YCBOECHHS IPOIPAMMHOI0 MaTepraa;
UMEJINCH 3aTPYIHEHUS UIIN JOIYIICHBI
OLIMOKH B ONPEACIICHUN TOHATHUH,
HCIIOJIb30BaHUU TEPMHUHOJIOTHH, B
rpadukax, cxeMmax, UCIIPaBJICHHBIE MTOCIIE
HECKOJIbKMX HAaBOSIINX BOIIPOCOB
YUNTEIS; YICHUK HE CIIPaBUIICS C
IPUMEHEHUEM TEOPUHU B HOBOM CUTyalllU
IIPY BBINIOJIHEHNUHU IPAKTUYECKOTO 33/1aHNs,
HO BBIIIOJTHWII 33JIaHUS 0053aTE€IBLHOTO
YPOBHS CII0)KHOCTH 1O IaHHOM TeME; IPH
U3JI0KEHUHU TEOPETUUECKOr0 MaTepuana
BBISIBJIEHA HEJOCTATOYHAS
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHUH U
HaBBIKOB.

«2»

He packpsITo OCHOBHOE Co/iepKaHUE
y4eOHOT0 MaTepuaiia; 0OHapyKeHO
HE3HAHHE WM HEMMOHUMaHUE YYEHUKOM
OoJIbIIIeH MM HanboJIee BAXKHOW YacTH
y4eOHOro MaTepualia; J0MyIeHbI OITHOKH
B OIPENICIICHUU TTIOHATUHN, IPU
UCIIOJIb30BAaHUU MaTEMaTHICCKOM
TEPMHUHOJIOTHH, B rpaduKax, B CXeMax,
KOTOPBIC HE MCIPABIICHBI MOCTIE
HECKOJIbKUX HABOSIINX BOMIPOCOB
YUUTENIS; YYEHUK OOHAPYKUI TIOJTHOE
HE3HAHWE U HETIOHUMaHUe

M3y4aeMoro yueOHOro MaTepuana wid He
CMOT OTBETUTH HU Ha OJIUH U3
IIOCTABJICHHBIX BOITPOCOB 110 U3y9aeMOMY
MaTepuany.

[IpakTnueckas
pabota

«S»

yanHﬁCH CaMOCTOSATCIBbHO BBIITOJTHNUII BCC
9TaIbl pCIICHUSA 3a1a4 Ha KOMIIBIOTCPC,




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

paboTa BBITIOIHEHA MMOJIHOCTHIO U TTOJyYeH
BEPHBIM OTBET WM UHOE TpedyeMoe
Ipe/iCTaBlIeHUE pe3yiibTaTa paboThl.

«4y

PaboTa BEINOIHEHA TOJTHOCTHIO, HO TIPH
BBITIOJITHEHUH OOHAPYKIIIOCH
HEJ0CTATOYHOE BJIaJICHHE HABBIKAMU
PabOTHI C KOMIIBIOTEPOM B paMKax
IIOCTABJICHHOMW 3a/1a4u; IIPaBUIBHO
BBITIOJIHEHA O0JIbIIIast YaCTh paOOTHI (CBHIIIE
85 %), nomy1iieHo He Oosiee TPEX OMMOOK;
paboTa BBIITOJIHEHA TTOJTHOCTBIO, HO
HCII0JIb30BaHbl HANMEHEE ONTUMAJTbHBIC
MOJIXOJTBI K PEIICHUIO ITOCTABICHHOM
3a1auu.

3»

PaboTa BeIMOTHEHA HE TOTHOCTHIO,
JOMYIIIEHO 0oJiee TpEX OmMOOK, HO
y4Yalnuics BjaJeeT OCHOBHBIMU HABBIKAMU
paboThI HA KOMITBIOTEPE, TPEOYEMBIMU TSI
pelIeHUsI TOCTABJIEHHOW 3a/1a4H.

2»

JlomyI1ieHbI CyIIECTBEHHBIE OITHOKH,
MIOKA3aBIIINE, YTO YYAIIUNUCS HE BIALEET
00s13aTeIbHBIMU 3HAHUSIMU, YMEHUSIMH U
HaBBIKAMU Pa0OThI HA KOMIIBIOTEPE WIIH
3HAYUTEbHAS 9YacTh PA0OTHI BHITIOJHEHA HE
CaMOCTOSITENIbHO; paboTa ToKasasa MoJIHOE
OTCYTCTBHE Y Y4aIIerocs 00si3aTeIbHbIX
3HAHWI ¥ HABBIKOB MPAKTUIECKON pabOThHI
Ha KOMITBIOTEPE 10 TPOBEPAEMOM TEME.

KomMOunupoBan
Has paboTta

«S»

[ToTHOCTBIO PACKPBLT COACPIKAHNE
Martepualia B 00bEMe,

IPETYCMOTPEHHOM IPOTPAMMOH ; H3JTOMKHIT
MaTepHal TPaMOTHBIM SI3bIKOM B
ONpPEACIEHHON

JIOTUYECKOH TOCIIeI0OBATEILHOCTH, TOYHO
WCIIOJTB3YsI TEPMUHOJIOTHIO i CHMBOJIHKY;




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

MIPABIJILHO BBITIOJHUI TPAQHKHU, CXEMBI,
COITyTCTBYIOIIIME OTBETY; MOKa3al yMEHUE
WUTIOCTPUPOBATH TEOPETUYECKUE
MTOJIOKEHUST KOHKPETHBIMHU TIPUMEPaAMH,
NPUMEHATH UX B HOBOUM CUTYyallluu

TIPU BBITTOJTHEHUH MTPAKTUIECKOTO 3a[aHMS;
IPOJAEMOHCTPHUPOBAIT YCBOSHUE paHee
U3YYEHHBIX COMYTCTBYIOIIHUX BOMPOCOB,
c(hOpPMHUPOBAHHOCTH U YCTOHIMBOCTH
HCITOJTB3YEMBIX TIPH OTPAOOTKE YMEHUH U
HABBIKOB; OTBEYAJl CAMOCTOSITENILHO 0€3
HABOJIAITNX BOITPOCOB YUHUTEIIS.
VYyammiicsi CaMOCTOSITEIIbHO BBITTOJTHIII BCE
ATambl peHIeHUs 3a/1a4 Ha KOMIIBIOTEPE;
paboTa BBHITIOJIHEHA MTOJIHOCTHIO U MOTYYEH
BEpPHBIN OTBET WUJIM UHOE Tpedyemoe
NpEeCTaBICHNE PE3yIbTaTa padoTHhI.

«y

OTBeT yIOBIETBOPSET B OCHOBHOM
TpeOOBAHMSIM Ha OIEHKY «5», HO TIPHA ATOM
UMEET OJIUH U3 HEJIOCTATKOB: B U3JI0KEHUU
JIOTTYIIIEHBI HEOOJIBIIINE TTPOOETIBI, HE
MCKa3UBIIIME COJIEPKAHUE OTBETA,
JIOTTYIIIEHBI OJMH-/IBA HEIOUYETA MTPU
OCBEIIIEHUU OCHOBHOTO

coJiepKaHUsI OTBETA, UCIIPABIICHHBIC TI0
3aMCYAHMIO YYUTEJIS; JOIMYIICHBI OIMOKa
win 0oJiee IByX HEIOUYETOB MIPU
OCBEIICHUH BTOPOCTETICHHBIX BOTIPOCOB
WIH B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIC TIO
3aMEYaHUIO YUUTEIS.

PaboTa BBITIOTHEHA TTOJTHOCTBIO, HO TIPH
BBITIOJTHEHUN OOHAPYKUIIOCh
HEJ0CTaTOYHOE BJIAJICHUE HABbIKAMU
paboOThI C KOMIIBIOTEPOM B paMKax
MOCTaBJICHHOM 3aa49; MPABUILHO
BBITIOJTHEHA OOJIbITIAas YaCTh paOOTHI (CBBIIIIE




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

85 %), nomymieHo He OoJiee TPEX OMNOOK;
paboTa BHITIOJIHEHA TTOTHOCTHIO, HO
HCIIOJIb30BaHbl HANMEHEE ONITUMAJIbHEIE
MTOIXO/IBI K PEIICHUIO TTOCTABICHHON
3a7a4H.

3»

HenonHo nnm Henocnea0BaTeIbHO
PacKpbITO COZiEpKaHUE MaTepuana,

HO [M0Ka3aHo 00lliee MOHUMAaHKE BOITPOCca U
IPOJAEMOHCTPUPOBAHBI

YMEHHUSI, JOCTaTOUHBIE JUIsl JadbHEHUILEro
YCBOEHUS IPOrPaMMHOTO MaTepuaa;
MUMEJINUCH 3aTPYJHEHUS UK TOIYLIEHBI
OIIHUOKH B OINPEACIICHUN TOHSATHUH,
MCII0JIb30BaHUN TEPMUHOJIOTHH B
rpadukax, B cxemax, HCIPaBIICHHBIE ITOCIE
HECKOJIbKMX HaBOJSAIIMX BOIIPOCOB
YUUTEINS; Y4eHUK HE CIIPaBUIICS C
NPUMEHEHUEM TEOPUH B HOBOM CUTyalluu
IPU BBIITOJIHEHUH [TPAKTUYECKOTO 3aJaHMUs,
HO BBITIOJHUII 33/1aHUS 00513aT€ITbHOTO
YPOBHSI CJI0)KHOCTH 1O IaHHOM TeMe; IPU
U3JI0)KEHUH TEOPETUYECKOro MaTepuana
BBISIBJICHA HEJOCTATOYHAs
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHH U
HaBBIKOB.

Pa6oTa BbINOIHEHA HE IOJHOCTHIO,
JOMYIIIEHO 0oJiee TpEX OmMOOK, HO
ydaluics BiajeeT OCHOBHBIMU HaBbIKaMHU
paboOThI Ha KOMITBIOTEPE, TPEOYEMBIMHU IS
peLIeHus MOCTAaBIEHHOM 3a1a4H.

«2»

He packpsITo OCHOBHOE CO/IepKaHUE
y4eOHOTO MaTepuaia; 0OHapyKeHO
HE3HAHWE WM HEMOHNMAaHUE YICHUKOM
OonpInielt W HanboJiee BAXKHON 4acTH
y4eOHOTO MaTepuaa; TOMyIeHBI OIHOKH




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

B OIIPEJIECIICHUY TIOHATHI, IIPU
HCIIOJIb30BaHNN MATEMATUYECKOU
TEPMHUHOJIOTHH, B CXeMaX UM rpadukax,
KOTOPBIE HE UCIIPABIICHBI TIOCIIE
HECKOJIbKMX HaBOJSAIIMX BOIIPOCOB
YUUTEINS; Y4eHUK OOHAPYKUJ MOJTHOE
HE3HAHME U HEIIOHUMaHNe

U3y4aeMoro y4eOHOro MaTepuania Uil He
CMOT OTBETUTbH HU Ha OJIUH U3
ITIOCTABJICHHBIX BOIPOCOB IO U3y4a€MOMY
Marepuany.

Jlomy1iieHbl CYIIECTBEHHBIE OLINOKH,
[IOKAa3aBIINE, YTO YYAIMICS HE BIAJIEET
00s13aTeIbHBIMU 3HAHUSMHU, YMEHUSIMU U
HaBbIKaMH pa0OThl Ha KOMIIBIOTEPE UITU
3HAUYUTENbHASA YaCTh PA0OTHI BBITIOJHEHA HE
CaMOCTOSITENIbHO; paboTa NoKa3asa MoJIHOE
OTCYTCTBHE y yHallerocs o0si3aTeabHbIX
3HAHUI 1 HABBIKOB MPAKTUYECKON pabOThI
Ha KOMIIBIOTEPE I10 IIPOBEPSEMOU TEME.

Tect

«S»

86—-100 % nmpaBUIIbHBIX OTBETOB Ha
BOTIPOCHI

«y

71-85 % npaBUIIbHBIX OTBETOB Ha BOITPOCHI

«3»

51-70 % npaBUIHHBIX OTBETOB Ha BOIIPOCHI

«2»

0-50 % nmpaBUITEHBIX OTBETOB HA BOITPOCHI

Jloknan

«S»

OTBeT NOJIHBIN U NTPAaBWIBHBIA HA
OCHOBAaHWHU U3YUYECHHBIX TEOPUN; MaTepUal
V3JI0KEH B ONPEACIEHHON JJOTUYECKOU
IIOCJICOBATEIBLHOCTH, JINTEPATYPHBIM
S3BIKOM; OTBET CAMOCTOSITEIIbHBIN.

«4y

OTBeT NOJIHBIY U PAaBUIbHBIN HA
OCHOBAaHHUH M3YYEHHBIX TEOPUI; MaTepHUall
M3JI0KEH B ONPEACIEHHON JIOTUYECKOU
MOCJEN0BATENBHOCTH, IIPU 3TOM JOIMYLIEHBI
JIBE-TPH HECYIIIECTBEHHBIC ONITHOKH,




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

HCIIPABJIEHHBIE IO TPEOOBAHUIO YUUTEIIS.

3»

OTBET NOJIHBINI, HO ITPU ATOM JONYIIEHA
CYIIIECTBEHHAS OITNOKA, UM OTBET
HEMOJIHBIM, HECBSI3HbIM.

2»

[Tpu oTBeTE OOHAPYKEHO HETTOHMMAHUE
y4aIuMCsl OCHOBHOTO COJICPIKaHUs
y4eOHOTO MaTepHalia Ui JTOIMYIICHBI
CYIIECTBECHHBIC OIMMUOKHU, KOTOPHIE
yYaIIUICS HE MOXKET UCTIPABHUTD MTPH
HABOJIAIIUX BOIIPOCAX YUUTEISI, OTCYTCTBHE
OTBETA.

JlomariHee
3aganue /
uudponoe
JIOMaIIHEe
3a/laHKe

«S»

PaboTa moiHas u mpaBUiIbHAS, BO3MOXKHA
HECYIIECTBEHHAsI OLITNOKA.

«“y

Pabota HenonHas, WM A0MYyIIEHO He OoJiee
JIBYX HECYIIIECTBEHHBIX OIIMOOK.

3»

Pa0ora BbIITOJIHEHA HE MEHEE YEM
HAITOJIOBUHY, JIOITyIIIEHa OHa
CYIIIECTBEHHAS OIMOKA U TIPH 3TOM JBE-TPH
HECYIIICCTBCHHBIC.

2»

PaboTa BhINOTHEHA MEHBIIIE YeM
HATOJIOBUHY WJIU COACPIKUT HECKOIBKO
CYIIIECTBEHHBIX OIMOOK; paboTa He
BBITIOJTHEHA.

Koucmoekr

«S»

KoHcnekT nonaHelil ¥ NpaBWIbHBIN,
BO3MO’KHA HECYILIECTBEHHAs OIINOKA.

«4y

KoHcnekT HenoHbIi, Wi JOMYIIEHO HE
OoJiee NBYX HECYIIECTBEHHBIX OITUOOK.

3»

PaOorta BbIITOJIHEHA HE MEHEE YEM
HAIOJIOBUHY, IOMYIIICHA OHA
CYIIIECTBEHHAS OIIMOKA 1 TIPH STOM JIBE-TPH
HECYIIICCTBCHHBIC.

2»

PaboTa BbIIOJTHEHA MEHBIIIE YeEM
HATIOJIOBUHY HJTH COJICPKHUT HECKOJIBKO
CYLIECTBEHHBIX OLINOOK; paboTa He
BBITTOJTHEHA.




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurepuu oueHuBaHust

Pemenue 3a1au

«S»

B noruyeckom paccyXI€HHH U pELICHUH
HET OLIMOOK, 3a7a4a perieHa
paloHaIbHBIM CIIOCOOOM.

«4y

B normueckoM paccyKIeHHN U PEIICHUH
HET CYIIECTBEHHBIX OIMOOK, HO 33/a4a
peleHa HepalMoOHAIbHBIM CITIOCOOOM, WITN
JOMYIIEHO He Ooee NByX
HECYIECTBEHHBIX OIINOOK.

Q3»

B nornueckom paccyKXaeHuu HET
CYIIIECTBEHHBIX OIMMOOK, HO JOMYIIeHA
CYIIIECTBEHHAs OITMOKA B MAaTEMATUUECKUX
pacué€rax.

«2»

Nmerotest cyniecTBEHHbIE OIITMOKY B
JIOTMYECKOM PACCYKJICHUHU U PEIICHUH;
OTCYTCTBHE OTBETA Ha 3aJlaHHUE.

Hudposoe
JIOMaIHee

3ajaHue

«5»

[TpaBunbHoe BeimonHeHUEe 85-100 %
3aJaHuM.

«4y

[TpaBunbHOE BhImoHEHNE 6584 %
3aJaHuM.

3»

[TpaBunbHOE BmonHeHNE 4564 %
3aJaHuM.

2»

[TpaBunbHoe BoIoHEHUE 0—44 % 3amanuii.

[Ipoext

«5»

Pe3ynbTaTom nmpoekTHOM pabOThI SIBISETCS
pabounii npoaykT. Onrcanue NPOeKTHON
pabOThI OJHOCTHIO COOTBETCTBYET
CTPYKType npoekTta. Bce HeoOXxoaumbie
ATaIlbl IpU paboTe HaJl TPOCKTOM
BBITIOJIHEHBI B COOTBETCTBHU C
tpeboBanusimu. [lo pe3ynbraram paboTh
CI€JIaHbl BBIBO/IBI.

«4y»

Pe3ynbTaTom npoekTHOM pabOTHI SABJISIETCS
HE TIOJIHOCTBIO MMPOTECTUPOBAHHBIM

npoaykT. Onucanue NpoeKTHON paboThI B
1IEJIOM COOTBETCTBYET CTPYKTYpPE MIPOEKTA.
Dtanbl paboThl HaJl TPOEKTOM BBITIOJIHEHBI




Dopmbl
KOHTPOJIA

Bec
OTMETK
|

OuenuBan
ne

Kpurtepuu oneHuBanust

C HCKOTOPBIMH 3aMCUYAHUSAMMU. ITo
pe3yiibTaTaM pa6OTI>I CACJIaHbI BBIBO/JBbI.

3»

Pe3ynbraTom npoeKTHOU paboThI SIBISETCS
HETOTOBBIN MPOAYKT. OnKrcaHne TPOESKTHOMN
pabOTHI BHIMOJTHEHO 0€3 COXPAHCHHUS
CTPYKTYpHI ITpoekTa. HekoTopseie sTarbl
paboThI Ha/l MPOEKTOM HE BBINMOIHEHBI. [10
pe3ynbTaTam padoThl HE C/IeTaHbl BHIBOIBI.

«2»

[TpencraBneHHas paboTa MpeaCTaBisIeT
coboii pedepart, MPOIYKT B paboTe
OTCYTCTBYET.




®OPMA ITPOBEJIEHUS 3AHATUI

OnextuBHbINA Kypc «IIpakTrueckas nndopmaruka» ais 10—11 kinaccos
paccuyuTaH Ha MPOBEAECHUE 3aHATHIA 110 OJTHOMY aKaJEMUYECKOMY Yacy B HEJIEIIIO.
[IpenycmoTtpena rpynmnoBast popma 3aHsITHIA B Kilacce ¢ yuutenaem. OqHako
HaJU4re 00yJaromuX U METOMYCCKIX MaTEPHAIIOB Ha TUIaT(hopMe TIO3BOJISIET TIPU
HEOOXOMMOCTH OPTaHW30BaTh U IUCTAHITMOHHYIO ()OpMY TTPOBEICHUS 3aHATHH.
TemaTuyeckoe MIaHUPOBAHUE KAXKOTO Klacca COCTOUT U3 2 MojyJiei mo 1-3
pazziena, B KaKJI0M U3 KOTOPBIX OT 5 110 15 3aHsATuil. 3aHaTHs IpeycMaTpUBaIOT
KaK MHAUBUAYAJIbHYIO, TaK U TPYNIOBYIO (OpMBbI pabOTHI IIKOJILHUKOB. B
AJIEKTUBHOM Kypce HauboJjiee pacpoCTpaHeHbl cleayronme GopMbl pabOThI:
00CYXIeHUsI, TUCKYCCUU, PEIICHUS KEHCOB, TPAKTUKYMBI.



YYEBHO-METOJINYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
METOJMYECKUE MATEPUAJIBI JUIST YUEHUKA
HOMOI[YJ'II)HI)IG JIUOAKTHUYCCKUC MaTCpHallbl, MpCaACTaBJIICHHBLIC Ha

oOpazoBarenbHO# miatdopme (B TOM YUCie pa3laTOYHbIA MaTepra U T. 11.).
METOAMYECKUNE MATEPUAJIBI IJTA YUYUTEJIA

JIeMOHCTpallMOHHbIE MaTepUabl IO TEME 3aHATHS. MeToinyecKkue MaTepuasbl,
Metoanueckoe BUAEO € MOJIPOOHBIM pa300poM MaTepHUajIoB, PEKOMEHTyEMbIX A
WCIIOJIb30BAHUS HA 3aHSITHH.
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[MNUDPPOBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPChI MUHTEPHETA
OO6pazoBatenpHas ardgopma.

YYEBHOE OBOPYTIOBAHUE

KommbroTep (cTarmoHapHbIil KOMITBIOTEDP, HOYTOYK, TIJIAHIIIET).
KomneroTepHsie MbIIIN.
Knasuarypsi.

YUYEBHOE OBOPYIOBAHMUE JUJIA ITPOBEJAEHU A

JJABOPATOPHBIX PABOT, IIPAKTUYECKUX PABOT I JEMOHCTPAITN
MynbTUMEAUIHBIA MPOEKTOP C HKPaHOM (MHTEPAKTUBHOM JOCKOH) WIH
VHTEPAKTUBHAS TaHEIb.



