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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryOoaéHHBIH YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHON padoueit
POrpamMMbl BOCIIUTAHUSI.

[Tporpamma o uapopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l cCTpaTeruu
oOyueHus, BOCIUTAHUS U PA3BUTHS 00YUaIONINXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«Madpopmatukay Ha yriIyOJIEHHOM YpOBHE, YCTAHABJIMBACT 00s3aTeIbHOE
MPEAMETHOE COJIEPKAHUE, TPEAYCMATPUBAET €r0 CTPYKTYPUPOBAHUE MO pa3jenaM
U TeMaM Kypca, ONpeleNsieT pacipeiesieHue ero no kiaccam (rogaM H3y4deHus),
JTA€T TPUMEPHOE pachpenesieHue y4eOHBIX 4YacOB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHAYEMYIO (IIPUMEPHYIO) MOCIEI0BATEIBHOCTh MX M3YUYEHHUS C
y4€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKUA Y4eOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

[Iporpamma o nHpopMaTHKE ONpPEAeIeT KOJUUECTBEHHbIE U KaY€CTBEHHbIE
XapaKTEPUCTUKU YU4EOHOro Marepuaia Jiisl KaxJoro roja u3y4eHusi, B TOM 4HCIIe
JUISL COJEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BHUAA KOHTPOJIS (IMIPOMENKYTOUHOU
aTTeCTaluu oOyyJaromxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
rocyJapCTBEHHOM UTOroBO# arrecranuu). [IporpamMmma no undopmaTike sSBISETCS
OCHOBOM Il COCTaBJIEHUS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO TJIaHUPOBAHUS KypCa YUUTETIEM.

NudopmaTtuka B cpeHem o01ieM 0o0pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(POPMATUKH KaK HAYYHOM JUCHUIUIMHBI, H3ydYaromen
3aKOHOMEPHOCTH MPOTEKaHUS U BO3MOXXHOCTH aBTOMAaTHU3allud MH()OPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTM  NpPUMEHEHUs]  UHPOPMATUKH, TIPEXKIE  BCETO
nH(OPMAIMOHHBIC TEXHOJOTUH, YIPABJICHUE U COITMATBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ XapakTep UWH(QOpMaTUKM W MHGOPMAIIMOHHON
NEeSATEITbHOCTH.

Kypc undpopmaTuku i ypoBHS CpeIHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHON TMOJATOTOBKH 0OydYaronmxcsi B 00JacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCs
Ha cojiep)KaHue Kypca WH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSSHHOTO  TMPUMEHEHUs  HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX



TEXHOJIOTHHA, AA€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAIUI0O U 0000IIeHre
ATOTO OTBITA.

Pesynbrarhl  yrayOiaEHHOTO ypOBHS M3y4eHHs y4eOHOro mpeamera
«MHpopmMatrkay OpPHUEHTUPOBAHBI HAa TOJYYCHHUE KOMIIETEHTHOCTEH IS
nocieaymnied MpoPecCUOHATIBHOW  JIeITEbHOCTH KaK B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK M B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOs:

OBJIaJICHUE KJIIOYEBHIMU TMOHATUAMH U 3aKOHOMEPHOCTSMHU, HAa KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3THMUHbIE TTOIXO0IbI
K U3YUYECHUIO SIBICHUN, XapaKTEPHBIX JJI1 U3y4aeMOi IpeAMETHOM 00acTu;

YMEHHE pellaTh THUMOBBIE TMPAKTUYECKUE U TEOPETUUYECKHE 3aJlauH,
XapakTEepHbIE ISl HCIOJIb30BaHMS METOJOB M HHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00JIacTH;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYMMHOCTH TEOPHil), OCHOBHBIX CBSA3AX CO CMEXKHBIMU 00JaCTIMHU
3HAHUM.

B pamkax yrinyO0ia€HHOTo ypoBHS M3ydeHUsS MH(DOpMATHKU 0OecTieurnBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYarONIMXCs K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3alnugax  MOpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMmMHasi MHXKeHepus, MHGOpMAaIMOHHAs 0e30MacHOCTh, MHGOPMAIIMOHHbBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIuHHOE OO0y4YeHWe, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PACIpPEe/IeIEHHOIO0 peecTpa, TEXHOJOTMU BUPTYaJbHOW U
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb u3yudeHusi yuyeOHoro mnpeamera «WUudopmatuka» Ha
yrIIyOJIEHHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaJbHEUIIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIHMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3pacCTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM H3y4yEHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCT, YMEHHMM pa3andarh (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUSMH OIEHUBAHUS U CBS3b



KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA JTOCTOBEPHOCTD U
00001maTh nHpOpMaIIHIO;

C()OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIHWSAHUM  HMH(POPMAILMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YeJNOBEKa B OOLIECTBE, IOHMMAHHME COLMAIBHOTO,
DKOHOMHYECKOTO, IMOJIUTHYECKOTO, KYJIbTYpPHOTO, HOPUANYECKOTO, IPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
MH(POPMAILIMOHHBIX TEXHOJIOTH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBJICUEHHBIX B CO3/JaHUE U UCIIOJIb30BAaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIH;

CO3/IaHHE€ YCJIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOH, Hay4yHO-
UCCIIEIOBATENILCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYaroOUIMXcs K
CaMOPa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopMaTuka» BBIIEHSIOTCA YETHIpE
TEMATUYECKHUX pa3Iena.

Pasznen «Lu¢gpoBasi rpamMoTHOCTH» NOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYIUX 3JIEMEHTOB LHU(PPOBOTO  OKPYXKEHMsS, BKIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetd VIHTEpHET M UCHOJIB30BAHUIO WHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B cels
NOHATUWHBIN anmapar HMH(OPMATUKH, BONPOCH KOJUPOBaHUS HUH(OpMAaluH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJreOphl JIOTHKH U
KOMITBIOTEPHOT'O MOJIEJIMPOBAHMS.

Pasznen «Ajaropurmsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aJrOpUTMOB M OLEHKY MX CIOKHOCTH,
(opMHpOBaHNE HABBIKOB peali3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «HpopMauMoOHHbIE TEXHOJOTHMM»  TOCBAIIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHaIu3a
JAaHHBIX, UCMOJb30BaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJMLl JJs peIIeHHUs
MIPUKJIAIHBIX 3a]1a4.

B npuBenéuHoMm nanee coaepxanHuu ydyeOHoro npeamera «MHbopmatrka
KYPCHBOM BBIJICJICHBI JOTIOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJIST B 00s13aTEIIbHYIO
nporpaMMy OOY4YE€HHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yYEHUS! OTIEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIITUMCH.

YrnyOn€éHHbld  ypOBEHb HW3Y4Y€HUsS HMHPOPMATUKU PEKOMEHAYeTcs s
TEXHOJIOTUYECKOr0  MpOQuisi, OPUEHTUPOBAHHOIO HA  HWHXEHEPHYIO U
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UHPOPMAIIMOHHYIO C(epbl AEATeTbHOCTU. YTIyOJEHHBIM ypOBEHb H3yYeHUs
UH(GOPMATUKHA OOECIIEUNBAET: MOJATOTOBKY OOY4YarOIIMXCs, OPUCHTHPOBAHHBIX Ha
CHELMAIBHOCTH B 00JIaCTH MH(POPMAIMOHHBIX TEXHOJOTMM M HH)KEHEPHBIE
CHELMAIBHOCTH, YYacTHE B IPOEKTHOM W HCCIEN0BATENbCKOW NEATEIbHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HANpPAaBICHUSMU OTpacid HHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH, MOATOTOBKY K YYaCTHIO B OJMMIIMAIaX U Claye
EnnHOro rocy1apcTBEHHOI0 3K3aMeHa 110 HH(OPMaTHKE.

[TocnenoBaTenbHOCTh HU3YUYEHHS TEM B IpEesax OJHOT0 rojga oOydeHus
MOKET OBITh HM3MEHEHA MO YCMOTPEHHMIO YUYUTENsl IpU IOATOTOBKE paboueit
IPOrpaMMBbl U TTIOYPOYHOTO TJIAHUPOBAHUSL.

OO1ee ynCiIo YacoB, pEKOMEHAOBAHHBIX ISl U3y4eHHUs] HHPOPMATUKH — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 1acoB (4 yaca
B HEJICIIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

udposasi rpaMOTHOCTDH

TpeGoBaHus TEXHUKK 0€30MACHOCTU M TUTHEHBI IPU paboTe C KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTAMH LIU(PPOBOTO OKPYKEHHUS.

[TpuHLUIIBI PaOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHass mnamsATh. OOMEH JaHHBIMH C
noMouipko muH. KoHTposepsl BHEMHUX YCTPOUCTB. [IpsiMoil 1oCcTyn K mamsTy.

OCHOBHBIE TEHJCHLIMM  DPa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHblie BIuMcaeHus. MHOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBL.
Pacnipenieni€éHHble BBIYMCIUTENBHBIE CUCTEMBl W 00paboTKa OOJIBLIMX JAaHHBIX.
MoOunbHble U(POBBIE YCTPOHCTBA U MX POJIb B KOMMYHHUKanusax. BerpoeHHbie
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[IporpammHoe obecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. BHbI
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
obOecnieueHnss MOOMJIBHBIX ycTpoiicTB. [lapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OmnepariOHHbIE CHCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W = JAEUMHCTAUIALUSA  OPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHo namsty. [1labmons! qy1st onvcanus rpyrn (ainos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
1 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE POrpPaMMHOE 0OeCTIeUEeHHUE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIMBaeMmas 3aKOHOJATEIbCTBOM
Poccuiickon ®enepanuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE IMPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMTBI TOCTPOEHUS M AIMIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie npotokosbl. Cete UHTEpHET. Anpecanus B cetn MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHucTpupoBaHue. [loilydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmumuus CBA3U C y3i0M ceTh. OmnpenesneHue MapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoct B cetu  WaTepHer.  CepBuchl  MHTepHerTa.
["eonnpopMamoHHble CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU
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(Hampumep, JIOKalusi MOOWJIBHBIX TEIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasnei), THTEpHET-TOProBiisi, OpOHUpPOBaHUE OUIIETOB U TOCTUHMUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yciIyrd. ColUanbHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3auMMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ITHKET: TpaBWja TOBEACHUsS B KubepmpocTpaHctBe. [Ipobnema moamuHHOCTH
nosyueHHoU nHpopmanuu. OTKPBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YIpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodieMbl 3aluThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HHPOPMAITMOHHBIX
cucremax. [IpaBoBoe obecneueHre nHGOPMAIIMOHHON OE30MaCHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIeHIaNBbHON HH(POpPMAIIUK, XpaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHoCHOE mporpaMMHOE 0OecedueHHe U CHOCOObI
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [laposbHas 3anmTa apxusa.

[udpoBanue naHHbiXx. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buwxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie u 3HaHus. MHdopmalmonHsie mporeccsl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JUCKpEeTU3aluy MH(popManuu, NpeAHa3HAYEHHOW ISl XpaHEeHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOoe KOoAaupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBIL.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OOHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KonnuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOA K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCENT B
MO3UIIMOHHON cucTeme cuucieHusi. CBOWCTBa MO3UIIMOHHOW 3aluCH YHUCa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YMCIAa Ha OCHOBAHUE CHCTEMbI
CUMCIICHUA. AJITOPUTM IEepPeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cuCTEMbI CUMCIICHUS B
JECATHUYHYIO. AJITOPUTM MepeBOja KOHEYHOW P-w4HON OpoOM B NECATUYHYIO.
AJNTOpUTM IEpeBOAA LEJIOr0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIICHMS B P-nuHYyt0.
[TepeBoa KOHEUHOU AECATHYHON NMpoOu B P-uunyto. /[BomyHas, BOCbMepu4Has u
HIECTHAALIATEPUYHAS] CUCTEMbI CUMCIICHHUS], CBSI3b MEXAY HUMU. ApudmeTnieckue



omepaluu B MO3UIUOHHBIX CHCTEMax CUMCIeHHUs. TpouuyHas ypaBHOBEILICHHAs
CUCTEMA CUUCIICHHS. J[BOMUHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. KomupoBka ASCIl. OpnobGaiiTHBIE KOIUPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHHUH.

KogupoBanne  mzoOpaxkenuit. OueHka  uUHQOpMAMOHHOTO  00BEMa
rpaduyuecKux JaHHBIX MPU 33JJaHHBIX pa3pelIeHUH U TITyOrHE KOJIMPOBaHUS I[BETA.
[IBetoBbie MOnenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

KomupoBanwne 3Byka. Onenka nHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSIIHOCTH KOJAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BbickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlornueckue ToXaecTBa. Jloka3aTeabCTBO JIOTMYECKUX TOXKIECTB C IOMOIIBIO
TaOJIUIl MICTUHHOCTH. JIoruueckue onepanuu 1 ornepaluu HajJ MHOKECTBAMH.

3aKoHBI aNreOphbl JOTUKUA. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHUIA.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GyHKIUN OT KOIMYECTBA apryMeHTOB. [10IHbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  gopmbl  joruueckux  BbipakeHuil.  CoBepIllIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTHHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alliCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBienre 1ENbIX 4YKMCEN B MNaMATU KoMibioTepa. OTrpaHUYEHHOCTH
JMana3oHa 4Yucel NpH OrpaHUYEHUU KOJM4YecTBa paspsnoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHl W
nukanaeckuit  casuru.  [lIudpoBanue ¢ mnomompl0 TOOUTOBOM — Omepanuu
«uckimoyaroniee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMSITH KOMIBIOTEpA. 3Haualas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psiioB. BeimonmHeHue omepainuil ¢ BEIICCTBEHHBIMH YHCIAMU, HAKOIUICHHE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHUS HCIIOJIHUTEISIMU WM BBIYMCIHATEIBHBIX anroputmos. OrmpexneneHne
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOyeMbIl pe3yJIbTaT.

Oramnbl pemieHusl 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpEJICTBA:
TPAHCIATOP, OTJIATUUK, TpoGuIMpoBIMK. KoMmumismus u UHTepHperanus
nporpamMm. BupTyanbHble MalllMHBIL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otianounbiii BeiBoA. IlomaroBoe
BBITIOJIHEHNE NTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, JIornueckue. Bersnenus. CnoxHble
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1mo nepeMeHHO. B3aummo3aMeHseMOCTb
pa3nuYHBIX BUAOB LMKJIOB. HMHBapuant wnwukna. CocTaBlieHHE UHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [IUKJIA.

JloxkymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
ONMCAHMS MPOrPaMMbl U HHCTPYKLIMH JUJIS IOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHblE LHUQPHI,
HaxXOXXJIEHUE CYMMbl W TpOU3BEIAEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM JauanasoHe. [IpeacrasieHue
Yuciia B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBrie mepeMenHbie ((paitnoBbie ykazatenn). Urenue u3 daiina. 3anuck B (aii.

Pa36uenue 3amaun Ha mom3anayu. [ToamporpaMmel (Iporeaypbl U (GyHKIIHH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Wcnonb3oBaHue CTaHIApTHOW OHOIMOTEKM S3bIKAa MPOTrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHBIA IPUHIAII HOCTPOECHUS POTPAMM.

Yucnennsie MeToabl. TouHOE U PUOIMKEHHOE pelieHrs 3a1aun. YncieHHbIe
METO/bl pEUICHUs] YpaBHEHUN: MeToJ mepedopa, METOJl MOJOBUHHOTO JIENEHUS.
[Tpubnxk€HHOE BHIYKMCICHUE JIJIMH KPUBBIX. BbrumciieHue rmiomaneid Quryp c
NOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMA OJHOM TEPEMEHHON METOJ0M
MOJIOBUHHOTO JIEICHHUSI.
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OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM  S3BIKA
MIPOTPaAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JTAaHHOM CTPOKH, 3aMEHA HalICHHOW OJACTPOKHU Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTE, YAOBICTBOPSIOMNUX 3aJaHHBIM OTPAHUYCHHSIM.
[IpeoOpa3zoBaHue YKClia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEro apuMETHUIECKOr0, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33laHHOMY YCIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKa OAHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METOA
my3bIpbKa, METOJ BbIOOpa, cCOpTUpOBKAa BcTaBKamu). COpPTUPOBKA CIIHUSIHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHble MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCIOBOTO MAaCcCHBA MO 33JJaHHBIM ITPaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIYUCIICHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTMHU

TexkcroBbiii miporieccop. PemaktupoBanue u (opmarupoBanue. IIpoBepka
oporpadbun u rpammaruku. CpelacrBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruieil.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI pelieH3upOBaHUs B TEKCTOBBIX mpoleccopax. OOauyHbie CEPBUCHL.
Henoras nepenucka. Pedepar. [IpaBuna nmutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUe CrUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TEXHUYECKHME CpEeACTBA BBOJA TEKCTA.
Crenuann3nupoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUYECKNUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukanus, KiacTepuzanus, aHaiu3 OTkIoHeHu#. [locienoBarenbHOCTH
peleHusl 3a7a4d aHajau3a JaHHBIX: COOp NMEPBUYHBIX JAHHBIX, OYUCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yalU3alMsl JIaHHBIX, UHTEpIpETalusl pe3ysibraToB. [IporpammHubie cpeactBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKM M TIPEICTABIICHUS JaHHBIX. bombie naHHbIe.
MammnHoe o0yuenue. HTenekTyanbHblil aHaJIu3 TaHHbIX.
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AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TAOMUI. BbIuncieHHe CyMMBI,
CPEAHEro apu(pMeTHYecKoro, HaudoJbIIET0 (HAUMEHBIIET0) 3HAUEHHs! AUAIa30Ha.
Beruucnenune kodduimeHta KOppelsiuuu ABYX psaaoB AaHHBIX. [loctpoeHue
CTOJIOYATHIX, JIMHEHYAaTBIX W KpyroBbiX auarpamm. llocTpoenue rpadukoB
byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YucneHHoe pelleHne YpaBHEHUH ¢ TIOMOILIbI0 moadopa MapaMmerpa.
OnTuMH3aMs Kak MOMCK HaWJTy4dlIero pelieHys B 3a/laHHbIX ycioBusX. Llenesas
¢yHKuus, orpanndenus. JIokaabHbIE ¥ TI00aIbHBI MUHUMYMBI LI€JI€BON (DYHKITHH.
Pemienue 3a1a4 ONTUMU3ALUH C TOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIM4ecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opMmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmel  cxkatust JnaHHbIXx. AsroputM RLE. Anroputm Xaddwmana.
Anroput™m LZW. AnropuTMBI CKaTHS TaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KojpoBaHus 11BeTa. OCHOBHBIEC HeH anroputMoB cxkatus JPEG, MP3.

CkopocTh TMepellauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CcBi3U. [IpuunHbI
BO3HUKHOBEHHs OIIUOOK TIpW Tepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OOHapy»XuBaTh W HCHPABJIATH OLIMOKHM, BO3HHMKAIOIIME MPHU Meperaye JaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHbIN
ahdekt. Ynpapnenue kak nHGopMalmoHHbli npornecc. OOpaTHasi CBA3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIEIA
MOJICIUPYEMOMY OOBEKTY WJIU TMpOIleCCy, Ieu MoaenupoBanus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM ISt
BOCIIpUATHS yeJoBeKoM. I'paduueckoe npencraBieHue TaHHBIX (CXEMBbI, TaOIUIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIYy BepIIMHAMU Tpada, OmpecicHue KOJIMYEeCTBA
Pa3IMYHBIX yTEH MEXy BEpPIIMHAMU OPUEHTUPOBAHHOTO AIlUKINYECKOTO Tpada).

JepeBps. bunaproe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BHJE AepeBa. JIMCKpETHBIE UTPhI
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JIBYX UTPOKOB C MoJHOM nHpopManueid. [loctpoenne nepesa nepedopa BapuaHTOB,
OMMCAHWE CTPATErHH UTPHI B TAOMMYHON (hopMe. BRIUTPHINTHBIE U TPOUTPHIIITHEIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacnio3HaBaHus YCTHOW pedn. KorHUTHUBHBIE cepBUCHL. MneHTH(UKAIMS U TTOUCK
N300paKECHU, pacro3HaBaHue T, CamooOyuaromuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Hrpax. Mcmosib30BaHHE METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OoOydaronmx cuctemax. Mcnosb3oBaHue MeTo0B
HCKYCCTBEHHOI'O0 MHTEIUIEKTa B poboToTexHuke. MuTepuer Bemieil. [lepcnexkTrBbl
Pa3BUTHUSI KOMITBIOTEPHBIX HHTEJUIEKTYJIBHBIX CUCTEM. HelpOHHBIE CETH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

dopmann3zanus NOHATHS aroputMa. MammHa TeloprHra Kak yHuBepcaibHas
MoJienb BeruncieHuil. Tesuc Yépua—Twropunra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel u 00BEM HCHONB3YyEMOM
MaMsiTH, MWX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIlEHKa
ACUMITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHAIBHOU
cinoxHocTH. [lepedopHbie anropuTMel. [IpruMephl pa3TuyHbIX aJITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBIE UMEIOT PA3IUYHYIO CIOKHOCTb.

[Tonck mpoOCTBHIX YHMCEN B 3aJaHHOM JHANA30HE C IMOMOIIBID aJrOpPUTMA
«peueTo DparocheHar.

MHuoropa3psigHbie Leble Yucia, 3a1a4d JUIMHHON apu(METHUKH.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XdII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUIBHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluucieHue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIUCAHHOTO B MOCT(PUKCHOUN PopMe.

Ouepenu. Mcnonb3oBaHue ouepeau AJisl BpEMEHHOTO XPAHEHHUS TaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHUHUMAIBLHOTO OCTOBHOIO JiepeBa
B3BCILICHHOTO CBSI3HOTO HEOpUeHTHUpoBaHHOTO rpada. KoimuecTBo paziauyHbIX
MyTel MEXJy BEpIIMHAMU OPUEHTUPOBAHHOTO AlMKJIMYECKOro rpada. Aaroputm
JIeHKCTpBL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOUUYHBIE
(bunapubie) aepeBbs. [locTpoeHue naepeBa Mg 3aJaHHOTO apU(PMETHUECKOTO
BbIpaxkeHus. PeKypcuBHbIC aaropuTMbl 00xoda jaepeBa. Vcmosb3oBaHUE CTEKa U
ouepenu s 00Xo/a JiepeBa.

JuHamMuyeckoe NpPOrpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3aJad C
COXpPAaHEHHEM NPOMEXKYTOUHBIX PE3YyJbTATOB. 3aJayM, pellaeMble C MOMOIIbIO
JTUHAMUAYECKOTO TPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIUH,
MOJCYET KOJIMYECTBA BAPUAHTOB, 337141 ONITUMU3AIIUAH.

13



[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccbl. CBOMCTBA M METONbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
WNukancymnsuus, Hacae0BaHue, MOTUMOpPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noJib3oBaTelsl. Mcrnonb30BaHME TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB ISl IOCTPOEHUS
uHrepdeiica.

O630p  s3bIkOB  mporpammupoBaHus.  [lomsitue o0  mapagurmax
IPOrPpaMMHUPOBAHUSL.

HNupopManiuoOHHBIE TEXHOJIOT UM

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO  MOJEIMPOBAaHUA: MOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOACIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBMKeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MareMaTtuyeckue MOJAEIN B SKOHOMHKE. BpIUKMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISIMH.

OOpaboTka pe3yibTaTOB SKCIEpUMEHTa. MeToJ HauMEHbIIUX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBneHne 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

Beposarnoctabie  momenu.  Metoasl  Monte-Kapno.  MMwutanmonHoe
MoienpoBaHue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiiioHHBIE) Oa3bl JMaHHBIX. Tabnmuia — mMpeacTaBiICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0O0BekTax. Iloje, 3amuch. Kimrou Tabmumel. Padora c
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. lloHWck, copTUpoOBKa H
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JTaHHBIX. 3alpoChl C MapaMeTpaMHu.
Beruucnsiemsle 1osst B 3arpocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EM MEX Iy Tabauamu. BuenHuit
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NutepHer-nipunoxenus. 1lonstre o cepBepHON U KIMEHTCKOW YacTAX CauTa.
TexHonorus «KJIMEHT — CepBEpP», €€ TOCTOMHCTBA U HEeNOCTaTKU. OCHOBBI A3bIKA
HTML wu kackamubix tabmui ctuiei (CSS). Cuenapuu Ha si3pike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3Mmelienne BeO-caliToB. Y cayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBeIX (poTOANMIapaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAHEPOB U APYTUX
ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kaapuposanue. Mcnpasienue
nepcnektuBbl. ['mcrorpamma. Koppekiusi  ypoBHEH, KOppeKuus  IBETa.
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ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obnactsamu.
OUIbTPBI.

MHuorocnoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaisbl.
Coxpanenue BbaeneHHOW oOnactu. IloaroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bektopnas rtpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[ IpyHIUIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MoAeiel. CeTouHbIe
Mojzend. Marepuanel. MojgenupoBaHue HCTOYHUKOB OCBemieHus. Kamepsl.
AnnutuBHble TexHosoruu (3D-nipunTtepsl). [loHsATHE O BUPTYalnbHON pEaTbHOCTH U
JOTIOJTHEHHOM pEajbHOCTH.
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IInanupyembie pe3yabTAaThl 0CBOCHHUS IPOrPaMMBbI 110 HH(popMaTHKe.
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAaThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
oOIIecTBa, pacHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanu3aluyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HampaBJICHUN
BOCITUTATEIBHOU JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETro
oOpazoBaHus y oOyuaromerocss OyayT c(OpMHUPOBaHBI CIICIYIOMIUE JTUYHOCTHBIE
pe3yIbTaThI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOMOPSIKA, COOJIONEHHWE OCHOBOTOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U UHGOPMAIMOHHON O€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK 110 COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaAIMOHAIBHBIM ITPU3HAKAM B BUPTYaJILHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOE OTHOIIICHHE K UICTOPUICCKOMY HACIICINI0, TOCTHREeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOEC OTHOIICHWE K MHUPY, BKJIIOYas OCTETUKY HAYyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh  3JI0pOBOr0 M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS
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TpeOoBaHUII  0€30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH(YOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K AKTHUBHOW JE€ATENbHOCTU TEXHOJOTHYECKONM M COLMAIBbHON
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHLHO
BEITIOJTHATH TaKyIO ICSITCIIbHOCTS;

uHTEepec K cdepaM MpoPecCHOHATLHON AESTENbHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYyKH WHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepLIaTh OCO3HAHHBIM BbIOOp Oynaymied mpodeccun u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
permeHusi, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHUKAITMOHHBIX TE€XHOJIOTHl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIKCHHUSM HAyYHO-TEXHHUYECKOTO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(OPMAIIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U HUHOOPMAIIMOHHBIX TEXHOJIOTHMM B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cdhep )KU3HH COBPEMEHHOTO 00IIECTBA;

OCO3HAHHWE IICHHOCTH HAYYHOW IEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHIWBHIYATBHO U B TPYIITIE.

B niporiecce 1OCTHXKEHMS] THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
uH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIM MHTEIJICKT,
Ipeanoararoui chOpMUPOBAHHOCTH:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATBCI K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIIOYAIOIIEH CTpEeMJIEHHE K JIOCTHKEHHUIO LEeTU U
yCcrnexy, ONTUMHU3M, WHHIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH KOMMYHHUKAIIMHM, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.
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METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3yueHUss HHPOPMATHKHA HA YpPOBHE CPEIHETO OOIIEro
oOpazoBanusi y oOyuwaromerocss OyayT cQOpMHpPOBaHBI MeTamnpeAMETHbIC
pe3ynabTaThl, OTPAXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
MO3HABaTE/IbHbIC YHUBEpCAJIbHBIC yueOHBIE JECUCTBUA, KOMMYHHUKATHBHbBIC
yHUBEpCaJbHbIe y4eOHBIC ACWUCTBUA, PETYIATUBHBIC yHHBEpPCAJIbHBbIC ydeOHBIC
JEHCTBUS, COBMECTHAS I€ATEIBHOCTb.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

1) 0a30BbIe JJOrH4YecKre AeCTBUS:

CaMOCTOATENLHO  (QOpMYyJNIHMpOBaTH W aKTyaJlM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS MJII CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

OTIPENEIATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

paspabaTheIBaTh IJIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMCIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTATOB
[EJISIM, OLICHUBATh PUCKH TOCEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOIHATH pabOTy B YCIOBUAX PEATIbHOTO, BUPTYAIBLHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBINIICHUE TP PEIICHUH )KHU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIICIOBATEBCKOM U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspenieHus npoodsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS PAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYHIIECTBJISATh PA3IMYHbIC BUJBI JIEITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HAaHMS, €r0 WHTEPIpETalNH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3ITUYHBIX
y4eOHBIX CHUTyalMsIX, B TOM 4YHCJIC TPH CO3JAaHUU YYCOHBIX W COIHATBHBIX
MIPOCKTOB;

dbopMHpPOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh © (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;
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BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTYMEHTHI U1 J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UpOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJIEHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYHO 00JIACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUT'aTh HOBBIE WJEH, MpeylaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJI€Th HABBIKAMU MOJY4YEHU MH(OPMAIMU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOATEJIBHO  OCYIIECTBJISITH ~ IIOWMCK,  aHalU3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

co3JaBaTh TEKCTHl B pa3au4HbIX ¢dopmarax ¢ Yy4ETOM Ha3HAYCHHUS
uHpopMaMu W IEJNEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
IIPEICTABIICHUS U BU3yaJIN3aL1Y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJIBHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBA  MH(DPOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  MH)OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

1) oO61ienme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX cdepax KU3HM,

pacro3HaBaTh HEBepOAJbHBIC CPEACTBA OOIICHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyalluidl |
CMSITYATh KOH(JIUKTHI;
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BIAJCTh  Pa3IUYHBIMH  CIOcOOaMu  OOIIEHUS ¥ B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(M)IUKTHBIC CUTYAIIHH;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHUSA C HMCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

MMOHUMAaTh M MCIIOJB30BaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBHUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUIEKTUBA,

MPUHUMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OPraHW30BbIBaTH U
KOOPJIWHUPOBATh JIEUCTBUS MO HX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBUI,
pacmpenensiaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJOT0 YYaCTHUKA KOMaHbl B OOIIIHIA
pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpejaraTb HOBBIE MPOEKTHI, OLECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, NMPAKTUYECKON 3HAUYMMOCTH;

OCYUIIECTBIISITh MMO3UTUBHOE CTPATETMUECKOE TOBEACHUE B Pa3JIWYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUe, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszauus:

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyalLUsX;

CaMOCTOATENILHO COCTABJISATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEHOUTUXCS
PECYypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  peduIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJ30BaTh MPUEMBI PeICKCUU Il OLEHKH CUTYalllH, BbIOOpa
BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIu3e pe3yJbTaToB
NEeSATETLHOCTH.

3) npuHATHS Ce0s U APYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIMIHUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU JPYTOTO YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

B npouecce u3ydenus kypca MH(GOpMATHKK YIiIyOJI€HHOrO ypoBHS 6 10
Kaacce 00y4aromuMucs 0y 1yT TOCTUTHYThI CIEAYIOIINE MPEAMETHBIE PE3YIbTaThI:

BJIA/ICHUE IMPEICTaBICHUSIMH O PO MHGPOpPMAllMM U CBSA3AHHBIX C HEH
IPOLECCOB B NPUPOJIEC, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(DOpMaLUsDy,
«MH(POPMALIMOHHBIN MPOLIECCH, KCUCTEMA», KKOMIIOHEHTBI CHCTEMbD», «CUCTEMHBIN
ah ey, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

BJIaJ€HUE METOAaMH Ioucka HuHpopmauuu B ceth HHTepHeT, ymeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOIyYEHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
UCTOYHUKOB MX TIOJy4YeHUs] M  HAMNpaBlICHUS HUCIOJb30BAHUA, YyMEHHUE
KJIacCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJ1accuuKaIus, KJIacTepu3alius, aHaJu3 OTKJIOHCHUI), ITOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHAINU3a JaHHbBIX: cOOp NMEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allMs TaHHbBIX, MHTEPIPETALNS pE3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHIACHIUN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAMU PabOThl C ONEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJIaMU ITPOTPAMMHOT0 0OecrieueHus AJis pElIeHs] Y4eOHbIX 3a]1a4 110 BEIOpaHHOMN
crenuain3aluu;

HaJIM4KE MPEICTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3aALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
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cereil, 00 OOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKECHUM;

MOHUMAaHUE yrpo3 HHPOPMAIIMOHHON 0€3011aCHOCTH, UCII0JIb30BAaHUE METOIOB
U CPEACTB MPOTHUBOJCUCTBUS STUM YIrpo3am, COOJIOJieHue Mep Oe30MacHOCTH,
IPEIOTBPALIAIONINX HE3aKOHHOE paclpOCTpaHEHHE NEPCOHAIBHBIX JIaHHBIX,
coOmoeHre TpeOOBaHUN TEXHUKH OE30MaCHOCTH M THUTHEHBI MpU paboTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMH LHU(PPOBOTO OKPY>KEHHUs, TOHUMaHUE
MIPABOBBIX OCHOB UCIIOJIb30BAHUS KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U padOThI
B cetu UHTepHeT;

NOHMMAaHHWE OCHOBHBIX TPHUHIMIOB JUCKPETU3AIMHA DPA3NUYHBIX BHJIOB
uHbOpMaIlMK, YMEHHE ONpEeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMmeTpax JAUCKPETH3allUU,
YMEHHE ONPEAEIIATh CPEIHIO CKOPOCTh MEPEAAYH JTaHHBIX, OLICHUBATh U3MEHEHUE
BpEMEHH Tepefaud MpH H3MEHEHWH WHGPOPMAIMOHHOTO O00BEMA JaHHBIX W
XapaKTePUCTHK KaHaJla CBS3H;

yYMEHHE HCIIObh30BaTh MPU PEIICHUHU 33]1a4 CBOWCTBA MO3UIIMOHHON 3alHCH
YHCell, AITOPUTMA IOCTPOEHUS 3allMCH YUCIIAa B O3UIIMOHHONW CHUCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHMEM M IMOCTPOCHHMS YMCJA 10 CTPOKE, COAEpKallel 3aluch
ATOTO YMCIIa B TO3UIIMOHHOMN CUCTEME CUUCIICHHSI C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJHATH apU(METHIECKIE ONIEPallii B TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

YMEHHE BBINOJHATh MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3YS
3aKOHbl ajareOpbl JIOTUKM, YMEHHUE CTPOMUTH JIOTMYECKOE BBIPAXKEHHE B
JU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HWCCJIEN0OBaTh 00JACTh MCTHHHOCTH BBICKA3bIBaHUS, COAEPIKAIIETO
NEPEMEHHBIE, PeIIaTh HECIOKHBIE IOTHYECKIE YPABHEHHS U CUCTEMBI ypaBHEHUH;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOXKJEHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JHarna3oHe, 00paboTka MHOTOPa3psIAHBIX IEeNTbIX
YHCell, aHAIN3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TMIOMCKA U COPTHPOBKH,
YMEHHE OIpeNessaTh CI0XHOCTh H3Y4aeMbIX B Kypce 0a30BbIX aJrOpUTMOB
(cyMMupOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, MepeOOpHbIE
QITOPUTMBI, IBOWYHBIA TOUCK) U TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HO CIOKHOCTH IS PEIIeHHUsT OJTHOM 3a/1a4H;

BJIQJICHUE YHUBEPCAIBGHBIM S3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHbIX, YyMEHHE UCIOJb30BaTh OCHOBHBIC  YMPaBISIOLINE
KOHCTPYKLMH, YMEHHE OCYUIECTBIIATh aHaIU3 MPEIJIOKEHHOW MPOrpaMMbl:
OTIPEETSATh PE3yNbTAaThl padOTHI IPOrpaMMBbI TIPY 3aaHHBIX MCXOJHBIX TAaHHBIX,
OTIPENENATh, MPU KAKUX HCXOIHBIX JaHHBIX BO3MOXXHO TOJyYEHHUE YKa3aHHBIX
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pe3yNbTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
porpaMMel, (GOPMYITUPOBATH MPEATOKEHHUS MO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTb CTPYKTYpPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBl U
JEMOHCTPAllMOHHbIE MAaTEPHAJIbI C UCIIOJIb30BAHUEM BO3MOXKHOCTENH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBUCOB;

YMEHHUE UCIOJb30BaTh AJIEKTPOHHbBIE TAOIULIbI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKHU JaHHBIX (BKJIIOYAs BBIUMCIEHHE CYMMBI, CPEIHEr0 apuPpMETHUECKOTO,
HauOONbIIEI0O W HAMMEHBLIEr0 3HAYEHWH, pELICHUE YpaBHEHUW, BBIOOD
ONTUMAJBHOIO  pEIIeHUs, MOoA0Op JMHMM  TpPEHAa, pElIeHue  3ajad
IIPOTHO3UPOBAHUS).

B mpomecce u3yueHuss kypca MHPOpPMATHKU YriayOn€HHOTO ypoBHS 6 11
Kaacce 00yJarolmuMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JOIYCKAKOLIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIIATH OIIMOKM MpPH Iepeaayde
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUINHY COOOILEHUsI MPU HU3BECTHOM 4YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHSI JTAHHBIX;

YMEHHUE pellaTh AIrOPUTMHYECKHE 337aud, CBA3aHHBIE C aHAIM30M rpadoB
(331241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepLIMHAMU rpada, ornpeaeeHus
KOJIMYECTBA  PA3IMYHbIX NyTed MEXIy BEpLIMHAMU OPHUEHTUPOBAHHOTO
alIMKJIMYECKOTro rpada), yMeHne UCOIb30BaTh AEPEBbs IPU AHATN3E U IOCTPOECHUH
KOJIOB U JUIsl IPEACTABIICHUSI apU(PMETHUECKUX BBIPAXKEHHUM, MIPU pELIeHUH 3a7a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJ]aHHOMY AJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEAJM30BbIBaTh B BHUAE Nporpamm 0a3oBble
aJITCOPUTMbI, YMEHHUE HCIOJIb30BAaTh B MPOrPaMMax JAaHHbIE PA3IUYHBIX THUIIOB C
y4€TOM OTpaHMYEHUI Ha JUana30H MX BO3MOXKHBIX 3HAUCHWH, MPUMEHSTH NpU
pELICHUH 3324 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30Bble OMNEPALMM CO CTPYKTYpaMH JaHHBIX, IPUMEHSTh
CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JIJIs1 00paOOTKH YUCIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPH pa3paboTKe MporpaMm OUOIHOTEKH
NOANPOTpaMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/ibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAIKU MPOTPAMM B
cpelie MporpaMMHUpPOBaHUs, YMEHUE TIOKyMEHTHUPOBATh IPOTPAMMBI;

yMEHHE CO37aBaTh BeO-CTPaHHULIbI,

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CpEACTBaxX
co37aHusl U pabOThl C HUMH, YMEHUE HCIIOJIb30BaTh TaOJUYHBIE (PENSILIMOHHBIE)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBINOIHATH COPTUPOBKY U
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MOUCK 3amuced B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyI0 0a3y NaHHBIX) U
CTHPaBOYHBIE CHCTEMBI,

YMEHHE UCIO0JIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKNUE MOJIENN JJI aHAJINU3a
O00BEKTOB U MPOLIECCOB: (OPMYJINPOBATH 1I€JIb MOJEIUPOBAHMSL, BBIIOIHATH AHAIN3
pe3yNbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJIETI MOJIEIUPYeMOMY OOBEKTYy WM TMPOIeCcCy, MPEICTaBISITh pPE3yIbTaThl
MOJIEJIMPOBAHUS B HArJIsIIHOM BUJE;

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHM(PPOBBIX TEXHOJOTWM, NOHMMAHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IH(PPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB pa0dOThl, BO3MOKHOCTEH M OTpaHUYEHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3IMYHBIX 00JacTX,
HAJIMYUE TPEJCTAaBICHUI O Kpyre penraeMbIX 3a7ad MaIIuHHOTO OO0ydYeHUs
(pacnio3HaBaHMs, KJIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HATHYKE MPEACTABICHHMA
00  HCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTMUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC

Ne
n/n

Tema pazgena

Koa-Bo

qyacoB

20P

Tekymuii KOHTPOJIb

KoJj-Bo

DopMBbI M BU/IbI
4acoB

Pa3gen 1. HHudposas rpamoTHOCTH (24 1)

11

Kommelorep -  yHUBEpcalbHOE
YCTpPOWCTBO 00paOOTKY TaHHBIX

https://lib.myschool.edu.ru

VYerHbli onpoc.
IInceMeHHBIH
KOHTPOJIb
IIpaktuueckas pabora

1.2

[IporpammHoe obecnieueHue

https://lib.myschool.edu.ru

YTl onpoc.
IInceMeHHBIH
KOHTPOJIb
[IpakTraeckas padora

13

KOMHBIOTCpHBIe CCTHU

https://lib.myschool.edu.ru

VcTHbIi
IInceMeHHBIH
KOHTPOJIb
[IpakTrdeckas padora

orpoc.

14

HNudopmannonHas 6€30macHOCT

https://lib.myschool.edu.ru

YTl onpoc.
ITucemeHHbIN

KOHTPOJIb 2
[IpaxkTryeckas pabora

Paspnen 2. Teoperuue

cKkMe 0CHOBbI MHpopMaTuku (40 u)

2.1

IIpencraBnenue
KOMIIBIOTEpE

nHpopmanuu B

19

https://lib.myschool.edu.ru

YcrHblid OIIpoC.
ITuceMeHHBIN 2
KOHTPOJIb

IIpakTHueckas pabora

2.2

OCHOBBI aJIT€OPBI JIOTHKH

14

https://lib.myschool.edu.ru

YcTHbBIN
ITnceMenHbIH
KOHTPOJIb
IIpaxkTryeckas pabora

orpoc.

2.3

KommnbrotepHas apupmMeTHKa

https://lib.myschool.edu.ru

YcrHblid OIIpoC.
ITuceMeHHBIN 1
KOHTPOJIb

IIpakTrueckas pabora

Paznen 3. Anropurmbl U nporpamMmmupoBanue (44 4)*

3.1

Apudpmernueckuit
HaTypaJbHOH CTEIeHN.

KOPEHb

https://lib.myschool.edu.ru

Y cTHBIN
IIuceMeHHBIH
KOHTPOJIb
[IpakTrgeckas pabora

ompoc.
0.5
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YerHblii onpoc.
32 HeticTBust c apu(pMeTHIECKUMHU 4 https:/lib.myschool.edu.ru [TuceMeHHBbIH 2
KOpHSIMHU N-0¥1 CTeneHn KOHTPOJIb
[Ipaktryeckas padbora
YeTHbii ompoc.
33 CpoiictBa u TpapuK KOpHS N-0it 2 https://lib.myschool.edu.ru [MucerMeHHBIN 3
CTETICHU. KOHTPOJIb
[paktnyeckas padbora
YcrHblid OIIpocC.
3.4 AZrOpHTMEI obpadotin 5  |https://lib.myschool.edu.ru HuceMeHRELH 1
CHUMBOJIBHBIX JTAHHBIX KOHTPOJIb
[Ipaktryeckas padora
VeIl ompoc.
3.5 |Anropurmsl 06paGOTKH MacCHBOB 10  |https://lib.myschool.edu.ru Mucemenpiit 35
KOHTPOJIb
[IpaxkTryeckas pabora
Paspnen 4. Undopmanuonnsbie Texnoaoruu (14 4)
VYerHbli omnpoc.
ITuceMeHHBIH
4.1 |O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 |https://lib.myschool.edu.ru |konrposns 25
[IpakTHueckas padbora
Ycerabiid OIIpoC.
o IInceMeHHbIH
4.2  |AHanu3 TaHHBIX 8  |https://lib.myschool.edu.ru KOHTDOITb 3
[IpaxkTryeckas pabora
Pasnen 6. IloBropenne kypca 10 kiacca (14 yacos)
YcrHblid OIIpoC.
6.1 O6o6uvleHI/1e W CHCTEMATH3ALMA | 4, https://lib.myschool.edu.ru [TuceMeHHBIN
3HAaHUU KOHTPOJIb
IIpaxkTryeckas pabora
Oom1ee KOJIMIECTBO YacoB I10 IPOrpaMMe 136
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11 KJIACC

Tekymuii KOHTPOJIb
Ne Kou-Bo
Tema pazgena 0P
n/n 4acoB
Koua-Bo
DopMBbI M BU/IbI 4ACOB
Pa3gen 1. Teoperuueckue ocHOBbI HH(popmaTuku (18 4.)
YeTHbli onpoc.
Undopmanus u MHGOPMAIUOHHBIE . [TucpmennbIi
11 - 10  |https://lib.myschool.edu.ru  |xourpons 2.5
[IpakTrgeckas padora
VYerHblit onpoc.
ITuceMeHHBIH
1.2 |MopenupoBanue 8  |https://lib.myschool.edu.ru  |xonrposns 2
[IpakTrueckas pabora
Pazgen 2. Anropurmel u nporpaMmmupoBanue (504)
Ycerabiid OIIpoC.
2.1 |PUEMEHTH TEOPHH alTOPHTMOB 6  |https:/lib.myschool.edu.ru TuckMeHHbIH 1
' T DA KOHTPOJIb
[TpakTryeckas padbora
YerHbli onpoc.
ITuceMeHHBIH
2.2 |AVTOPHTMEI M CTPYKTYPBI IAHHEIX 28  |https://lib.myschool.edu.ru  |KOHTPOTP 10
[IpakTHueckas padbora
OcHOBBI 00BEKTHO- YcerHbii orpoc.
2.3 |OPHMCHTHPOBAHHOTO 16 |https:/lib.myschool.edu.ru || 1MCPMEHHbI 45
MIPOTrPaMMHUPOBAHUS KOHTPOJIb
[pakTuyeckas pabora
Pa3nen 3. UndopmanmoHnbie TexHoaoruu (484)
VYerHblit omnpoc.
ITuceMeHHBIi
3.1 Kommnrrotepro-matemariieckoe 8 https://lib.myschool.edu.ru  |kourpons 2
MO/JIETTMPOBaHNE
[paktrueckas padbora
YcrHblid OIIpoC.
ITuceMeHHBIi
3.2  |ba3bl gaHHBIX 10 |https://lib.myschool.edu.ru  [KOHTPOIJIL 4
[Ipakrryeckas padbora
YcrHbii OIIpoC.
. o IInceMeHHBIH
3.3 |Beb-caiiTh 14 |https://lib.myschool.edu.ru KOHTDOITH 4
[IpakTryeckas padbora
YerHblii onpoc.
) ITucbMeHnHbIi
3.4  |KommsloTepHas rpaduka 8  |https://lib.myschool.edu.ru KOHTPOJIb 35
[Ipaktnyeckas padbora
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3.5 |3D-mozmenupoBanue

8  |https://lib.myschool.edu.ru YCTHBIH onpoc. | 4

IIpaxkTnyeckas pabora

Pasnea S. IloBropenne kypca 11 kiaacca (20 yacoB)

3HAHUHA

6.1 O0o00mmeHne W  CcHUCTEMaTH3AINS

20  |https://lib.myschool.edu.ru TuchmermpIi

YcerHbil ompoc.

KOHTPOJIb
[IpakTrgeckas padora

OO61iee KOIMYECTBO YacOB IO IPOrpamMMe

136
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