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[NHOACHUTEJIbHAA 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHS  OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxke (enepanbHoil padboueit
IpOrpaMMbl BOCITUTAHUS.

[Iporpamma mno wuHpopmaTHKe [Ma€T MpeACcTaBiIeHUE O UENsIX, OO0mIe
CTpaTeruu OOy4YeHUusi, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «MHpopmaThka» Ha YriiyOJIEHHOM YpPOBHE, YCTaHABIMBAET
o0s3aTeNbHOe peIMETHOE coJiepKaHue, npenycMaTpuBaeT ero
CTPYKTYpPHpPOBaHHE 1O pa3eiaM U TeMaM Kypca, OINpe/eliaeT pacupeaeieHle ero
no Kjaccam (rojaMm u3ydeHwus), 1a€T MpUMEpPHOE paclpesesieHne Y4eOHbIX 4acoB
N0 TEMAaTHYECKUM paszjeliaM Kypca U PEKOMEHIyemylo (IIPUMEpPHYIO)
NOCJIEIOBATEIBHOCTh ~ MX  M3y4YeHHS C  Y4€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma o nHGoOpMaTUKE OMPENESET KOJTUIECTBEHHbIE U KAUYECTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro MaTepuaia JUuisl KaXI0ro roja U3yuyeHus, B TOM YHcIie
JUISL CONIEP KATENIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEKYTOUYHOM
aTTeCTaIluU oOydJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX paoor,
rOCYJapCTBEHHOM UTOTOBOM atrectamuu). [Iporpamma no nundopmMaTtuke SBISICTCS
OCHOBOM [IJI1 COCTaBJCHUS AaBTOPCKUX Y4YEOHBIX MPOTpaMM U YYCOHHKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yUYUTEIEM.

Nudopmatuka B cpenHem obiieM oO0pa3oBaHUU OTPAXKACT:

CYITHOCTh HMH(OPMATUKM KAaK HAYYHOM JUCHUIUIMHBI, H3y4YarolIeH
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3aLUU UH(POPMAIIMOHHBIX
IIPOLIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH(DOpPMATHKH, TPEXKIE  BCETO
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep WHGOpPMATHKM W HHPOPMAIMOHHOM
NEeSATENbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEPIIAIOIIMM 3TAllOM HENPEPBIBHON IMOATOTOBKM OOYy4YarOIIMUXCA B O0JIACTH
uHDOpMATHKA U UHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUPACTCS
Ha cojepkaHue Kypca MH(POpMATHUKH YPOBHS OCHOBHOTO O0Iero oOpa3oBaHUs U
OTBIT  TOCTOSHHOTO  MPUMEHEHHS  HWH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX
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TEXHOJIOTUH, JTaET TEOPETUUYECKOE OCMBICICHHE, MHTEpIpEeTalni0 U 0000IIeHne
ATOTO OTbITA.

PesynbTathl  yrayONEHHOrO  YpOBHSL UM3y4YeHUs ydeOHOro ImpeaMmera
«MapopMatrkay OpHEHTHPOBAHBI HA TMOJYYCHHE KOMIICTEHTHOCTEH IS
nocieaywmeil mpopecCUOHaNbHONW JIESITEIBHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsI:

OBJIaJICHUE KIIOYCBHIMH IOHATHUSAMHU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeAMeTHas oO0JacTh, PACIO3HABAHHE COOTBETCTBYIOIIUX UM
IPU3HAKOB U B3aMMOCBSI3EH, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3TUYHBIC TTOAXObI
K MU3YUYCHUIO SBJICHUN, XapaKTCPHBIX JIJI U3Yy9aeMOU MPEMETHOW 00J1acTH;

YMCHHE peIIaTh THIOBBIC TMPAKTHYECKUE W TEOPETHUECKHE 3ajayH,
XapaKTepHbIC 11  HWCIOJIb30BAaHUS METOJIOB W HWHCTPYMEHTapus JIaHHOU
peAMETHOM 00J1acTH;

HaJWM4Me TPEJCTABICHUNA O JaHHOW TpeaMETHON 00JIacTH Kak IIeJIOCTHOU
TeOpun (COBOKYITHOCTH TEOPHUH), OCHOBHBIX CBS3SX CO CMEXKHBIMU O0JIACTSIMH
3HAHUU.

B pamkax yriy0n€HHOTO ypOBHS M3ydeHUs MH(DOpMATHKH 0OecrieurnBacTCs
IieJICHaIIpaBIeHHasl TTOATOTOBKA OOYYAIOIIMXCsl K MPOJIOJDKEHUI0 00pa3oBaHUs B
OpraHu3anuax NpoPEecCHOHATILHOTO  00pa3oBaHUsl IO  CHELUUAIBLHOCTSM,
HEMOCPEJICTBEHHO CBS3aHHBIM C IU(GPOBBIMU TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHasi MH)XeHepus, UH(popMalMoHHas 0e30MmacHOCTb, MH()OPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIINE JaHHBIE H
MalMHHOEe OOydYeHHe, MPOMBIIUICHHBIA WHTEPHET BeIleH, HCKYCCTBEHHBIH
WUHTEIJICKT, TEXHOJOTUU OECrHpoOBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMBI PACIpPEACIEHHOTO PEecTpa, TEXHOJOTHU BUPTYaIbHOU U
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHas 1enb wW3ydeHUss ydeOHoro mpeamera «MHPOpMaTHKa» Ha
yrayOn€HHOM  ypOBHE CpemHero o0miero oOpa3oBaHus — OOECIEYCHHE
JaNMbHEHUIIIEr0 pa3BUTHS MHGOPMAIMOHHBIX KOMIIETCHIIMM OO0ydYaromerocs, €ro
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIONIETOCS WH(GOPMAIIMOHHOTO OOIIECTBA
M BO3pacTaloIlell KOHKYPEHIIMM Ha pBIHKE Tpylda. B cBsI3uM ¢ 3THUM u3ydyeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHDOpMaTHKH, WHOOPMAIMOHHBIX W KOMMYHHUKAIlHOHHBIX TEXHOJIOTHUH B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBITUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJETh HMX CBSI3b C KPHUTCPUSMU OIICHUBAHUS U CBS3b



KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTE!, IPOBEPATH HA TOCTOBEPHOCTD U
0000611aTh nH(pOpMaIHIO;

c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJlOBeKa B OOLIECTBE, NOHMMAHHE COLHUAIBHOIO,
SKOHOMHYECKOTO, IMOJIUTUYECKOTO, KYJIbTYPHOrO, HOPUANYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEOUIMHCKOr0O U (PU3MOJIOTMYECKOrO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHITHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(DPOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJICH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHUE
MH(GOPMAIIMOHHBIX CUCTEM, PACIIpOCTpaHeHHuEe HH(OpMAIUY;

CO37laHUE YCIIOBUW NJisi pa3BUTHUS HABBIKOB Y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKON M TBOPYECKOM AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaTuka» BBIIETSIOTCS YEThIpE
TEMAaTUYECKUX pa3aena.

Paznen «lludgpoBasi rpamMoOTHOCTH» IIOCBAILIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OBJEMEHTOB IM(GPOBOrO  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOB30BAHUIO CPEJICTB ONEPALIMOHHOMN CUCTEMBI, paboTe B
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue ocHOBbI HHPOPMATHMKH» BKJIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JOTHUKUA H
KOMIIBFOTEPHOI'O MOJECIUPOBAHUS.

Pazgen «AaropurmMbl M NPOrpaMMHPOBaHMeE)» HAMNPABIECH Ha pPa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB pEaM3alMK MPOTPAMM Ha SI3bIKaX MPOTPaMMHUPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen  «MHpopMaunoHHbIE  TEXHOJOIMHM»  TIOCBAIIEH  BOIPOCaAM
NPUMEHEHUS HMH()OPMAILMOHHBIX TEXHOJOTUMN, PEaJM30BaHHBIX B MPHUKIATIHBIX
IIPOrPaMMHBIX IIPOJYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCIIE B 3aJa4ax aHAJIN3a
JaHHBIX, MCIIOJNIB30BAHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOJIHIl JJI1 pPELICHUS
IIPUKJIAIHBIX 3a/]a4.

B nmpuBeaénnom nanee copepxkanuu yueOHoro mpenmetra «UubopmaTuka»
KYPCUBOM  BBIJCIEHBI  JIONOJIHUTEIBHBIE TEMBI, KOTOpPBIE HE BXOASAT B
00s13aTeIbHYI0 IPOrpaMMy O00yUYEeHHsI, HO MOTYT OBITh NMPEAIOKEHBI IS U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOITIMCS.

VYriyOnéHHbIll ypOBEHb H3y4YeHHMs HWH(OPMATHKUM PEKOMEHIYETCs IS
TEXHOJIOTUYECKOIO0  MpPOQWIsl, OPUEHTUPOBAHHOIO  HA  MHXEHEPHYHO U
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nHpopMalIMOHHYIO0 Cchepbl JeATeNbHOCTU. YTIYOJIEHHBI YpOBEHb HW3YUYCHHUS
uH(popMaTUKK 00ECIEYUBAET: MOJATOTOBKY OOYYarOIIMXCsA, OPUEHTUPOBAHHBIX Ha
CHEUANIbHOCTH B 00JACTH HH(DPOPMALUMOHHBIX TEXHOJIOTUH M HWHXKEHEpPHBIE
CHEUUANbHOCTH, YYaCTHE B MPOEKTHOM M HCCIEN0BATEIbCKON NESITEIbHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HANpABICHUAMH OTpPacid HMHPOPMALUOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIIMA/IaX U cllaye
Enunoro rocyjapcTBEHHOr0 3K3aMeHa 1o uH(opMaTHKe.

[locnenoBaTenbHOCTh M3YYEHUS TEM B Mpeleiax OJHOTO rojaa oOydeHHs
MOET OBITh HM3MEHEHa M0 YCMOTPEHHIO YYMTENs NpU MOArOTOBKE pabdoueit
IPOrpaMMbl U TOYPOUHOTO MJIaHUPOBAHMUS.

OO611ee yKciio YacoB, PEKOMEHOBAHHBIX JIJIsl U3yueHUss UHPOPMATUKU — 272
gaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEeXHHMKH OE30MACHOCTU W TUTHEHBI TMpu paboTe ¢
KOMIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HU(PPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSHHAsT W JIOJTOBpeMeHHas mnamMsiTh. OOMEH JaHHBIMU C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OcHOBHBIE TeHJACHUIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoronponeccopHbie CHUCTEMBI.
CynepkoMmbioTepbl. Pacripesiei€HHbIE BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTKa
OONBIINX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOWCTBA U MX POJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
IPOrpaMMHOr0 oOecneyeHus: U uX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCcTpoicTB. llapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnedeHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTHI.
HpaiiBeppl  ycTpoiicTB. MHCTamnsiuusd W AEUHCTAUISIUUA — OPOrPAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUMIIBI pa3MelIeHUsT W WMEHOBaHHUS (HailyioB B
noyiroBpeMeHHou ramsaTu. 111aGmoHs! i1 onucanus Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbIXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIIOIB30BAaHNE MTPOTrPAMMHOTO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHMS M anmnapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokosasl. Cets UHTEepHET. Anpecauus B cet MaTepHeT. [IpoToKombI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moxacerm ¢ moMomibr0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmuuusa CBSI3U C y3iI0M ceth. OnpeneneHre MapuipyTa JIBUKCHUS
MTAKETOB.



Buaet  pestensHoctn B cetu  HHtepHer. CepBucsl  HMHTepHeTa.
['eonndopmanontbie cucTeMbl. ['€0JOKAIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU
(Hanmpumep, JoKalus MOOUJIBHBIX TeNe(OHOB, OIpEJeICHUE 3arpyKEeHHOCTH
aBTOMarucTpasiei), ”HTEpHET-TOProBIsl, OPOHHUPOBaHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M yciIyru. ColManbHBIE CETH —
OpraHu3aIus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWa TOBeAeHUs B KuOeprpocTpaHcTBe. [Ipobiema mnoaIuHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexXHOreHHbIE M YKOHOMHMYECKHE YIPO3bl, CBS3aHHBIE C HCIOJb30BAHUEM
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJIorui. OO1mue mpobsieMbl 3ailuThl
uHnpopmanm U uHPOpMAIMOHHOM  Oe3omacHocTu. CpeacTBa  3allUTHI
uHopMalMK B KOMITBIOTEpAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30IacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO aocTyna K JIMYHOM
KoH(puaeHIMATbHON MHGOPMAIIUK, XPAHSIICHCS Ha MEPCOHATBHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHOe oOecredeHue U CrocOObI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
uHpopmarmu. PezepBHoe konupoBanue. [laponbHas 3ammura apxusa.

MudpoBanne naHHbIX. CHUMMETPUYHBIE W HECUMMETPUYHBIC MIHUDPHI.
Mudpsr mpoctoii 3amenbl. [udp Lezaps. Iudp Bwmkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble MpoIecchl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepoiBHBIE W UCKpETHBIE BEIWYUHBI M CcHUTHaIBL. Heo0xoauMocTh
TUCKpeTH3auuu MHGOpMaIMK, NPETHA3HAYCHHOW [JIs1 XpaHEHHs, Nepeladd |
00paboTKH B UPPOBHIX CHCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMEpHBIE UM HEPAaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycenoue @ano. IlocTpoeHHe OJHO3HAYHO JEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoilndecTBa WH(popmaiuu. AnQaBUTHBIN TOAXOM K
OLICHKE KOJInYeCcTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoiicTBa MO3UIIMOHHOW 3alKMCH YHUCHA:
KOJIMYECTBO MU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
TNECITUYHYIO. AJITOPUTM TMEpeBOoJa KOHEYHOM P-muHOW ApoOu B JECATUYHYIO.
AJTOpUTM TEepeBojJa ULENOTr0 uuciia U3 JECATUYHOM CHCTEMBbl CUHCIeHUs B P-
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nyHyr. IlepeBox koHewHOW pecsITMUHONW npoOu B P-uunyro. JlBouuHas,
BOCBMEPUYHAS W IIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS, CBSI3b MEXIY HUMHU.
ApudmMeTnyeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YPaBHOBEILICHHAsA CUCTEMA CUMCIICHHUS. JIBONUHO-IECITUYHASI CUCTEMA CUUCIICHUSI.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGailiTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KogupoBanne  u3oOpaxenuid. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpaduyYecKuX JaHHBIX MIPH 3aJIaHHBIX pPa3pelIeHrud U ITyOUHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmarbl rpaduueckux (pansos.
Tpéxmepnas rpaduxa. OpakranbHas rpadpuka.

Konuposanue 3Byka. Onenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHMUSL.

Anrebpa gnoruku. IloHsTtre BbICKa3biBaHUS. BpickaszpiBaTeNbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTH. Jlornueckue BBIpaKEHUS.
Jlorndeckue ToxaecTBa. Jloka3aTenbCTBO JIOTUYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3akoHbl anreOphl JIOTMKW. OKBUBAJICHTHBIE MPeoOpa3oBaHUs JIOTHMYECKHUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMBbI YPaBHEHU.

Jlorndeckue QyHKIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIIUN OT KoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOCHHMSI TI0 TAOJIMIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabid cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBneHne UENbIX 4YKMCEN B MHaMATH KoMIbioTepa. OTrpaHHMYEHHOCTb
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pazpsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIbHBIN KOJI OTPULATEIIBHBIX YU CET.

[TobutoBbie normdeckue omnepanuu. Jlormueckwii, apudmeTHuecKuii u
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIyu
«wuckimovaroniee M.

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsSITH KOMIIblOTEepa. 3Hayamias
4acTh W MOPSAA0K yucia. Jlmama3zoH 3Ha4YeHWU BEIIECTBEHHBIX uncen. [IpoGiaembl
XpAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OTPAaHHUYCHUEM KOJIMYECTBA
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pa3psaoB. BeimosiHeHHe omnepanuii ¢ BELIECTBEHHBIMH YHUCJIAMH, HAKOIUICHHUE
OIK1OOK MPU BBIUUCICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
yIpPaBJICHUS HUCIOJHUTENSIMA W BBIUUCIUTENbHBIX alropuTMOB. OrpejaeneHue
HCXOJIHBIX JaHHBIX, P KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMbIil pe3ybTarT.

Oranbl pelieHusl 3aJad Ha KoMmIblotepe. MHCTpymeHTalbHBIE CpelCcTBa:
TPaHCHATOpP, OTIAAUUK, TpoduiaupoBmuk. Kommuisuus ©u UHTEpHOpeTaIus
nporpamMm. BupTyanbHble MallIvHBbI.

WnrterpupoBanHas cpeaa pa3paboTku. MeToisl OTJIAJKU [POrpamm.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbiBoA. I[lomaroBoe
BBINOJIHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUEeHMI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
[IEJIOYUCIICHHbIE, BEUICCTBEHHbIE, CHUMBOJIbHBbIC, JIOTWUYECKHE. BeTBieHus.
Cnoxunble ycnoBug. Ilukner ¢ ycrnoBueM. Llukiabsl 1mo  mepeMeHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1ukia.
CocraBienue IHUKIAa C HMCHOJb30BAaHHEM 3apaHee OMNpeNeIEHHOr0 HWHBapHUaHTa
IUKJIA.

JIoKkyMeHTUpOBaHUE IPOrPaMM. Ucnonb3oBanue KOMMEHTapHEB.
[ToaroToBka omucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISI TIOJIb30BATEIIS.

AnroputMbl 00pabOTKH HATypaJIbHBIX YUCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHble UUDpHI,
HaXO0XJCHHE CYMMbl M TpPOU3BEeACHHS UU(Dp, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) T (PHI.

Haxoxnenue Bcex MpoCThIX YMCEN B 3aJaHHOM auanasoHe. [IpencraBnenue
quclia B BUJe Habopa MpPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

OO06paboTKa JaHHBIX, XpaHAIUXcs B (aitnax. TekcToBbIe U TBOMYHBIC (ailiibl.
daitnoBeie mepemeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3anmuch B
dari.

Pazouenne 3amaun Ha nmoazagaun. [logmporpamMmel (pouenypsl U GyHKITUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHbIE TpOLEAypHl |
¢ynkiuu. Mcnonp3oBanue cTeka sk OpraHu3aIlii PeKyPCHUBHBIX BBI30BOB.

Hcnonp3oBanue craHgapTHOM OMONHMOTEKH s3bIKa MPOTPAMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS POrPaMM.

Uucnennsie MetoApl. TouHoe © TNPUOMMKEHHOE pPEIICHUS  3aJayu.
YuciieHHbIE METObl PEUIEHUS] YPaBHEHU: METO repedopa, METO OJOBUHHOIO
nenenus. [lpubnmxEHHOE BBIYMCICHUE [JIMH KPUBBIX. Bbluucienue miomaaei
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¢uryp ¢ TMOMOIIBI0 YHUCICHHBIX METOJNOB (METOJ MPSIMOYTOJIbHUKOB, METO]
tpaneuuii). Ilouck makcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MIPOrpaMMUPOBAHUS i1 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OunieHue CTPOKM Ha CJIOBA IO MPOOEIBHBIM CHUMBOJAM, MOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTe, YIOBICTBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4YHcel. Bbluncienne o0000MIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEI0BATEIBLHOCTU (CYMMBI,
NPOU3BEICHUS, CPEJHEr0 apuU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJIMYECTBA DBJIEMEHTOB, YIOBIETBOPSIOMIMX 33aJaHHOMY YCIIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka ogHOMepHOro MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
ny3bIpbKa, METOJ BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHble MaccuBbl (MaTpuilbl). AJNTOpPUTMBI 00pPaOOTKH JABYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOT'O YMCJIOBOTO MacCHBa O 3aIaHHBIM ITpaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CyMMBI 3JEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MAacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnons3zoBanue  ctuieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KomiekTuBHas paboTra ¢ JOKyMEHTaMH.
NHCTpyMEHTHI pEelieH3UpOBaHUSI B TEKCTOBBIX Mpoiieccopax. OOmayHbie CEpBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnuorpaguueckux cchiiok. OQopMieHHE CIHCKA JHUTEPATYpPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TeKcTa. TeXHUYECKHE CpeliCTBa BBOJAA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 ganHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KiaccupuKkanus, Kiactepuzalus, aHaiu3 OTkIoHeHuid. IlociaegoBaTeabHOCTH
pelieHus 3ajad aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,

9



BU3Yyalu3alysl JaHHBIX, UHTEPIpeTalus pe3yabraTtoB. IIporpamMMuble cpeacTBa u
MHTEPHET-CEPBUCHI JJI1 00pabOTKM U MpPEACTaBICHUS JaHHBIX. bojblive naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblii aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIbIIEr0 (HAMMEHBILIET0) 3HAUEHUS 1MAIla30Ha.
Boruncnenne kosd@uimenTa Koppessiuu ABYX psAaoB AaHHbIX. [locTpoenue
CTONOYATHIX, JHMHEMYaTbIX W KPYyroBbix jauarpamm. IlocTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, peleHrue 3a1a4 NPOrHO3UPOBAHMS.

YucneHHoe pelleHUe YpaBHEHHUH C MOMOLIBI0 Moadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWJIYYILIEro peuleHus B 3aJlaHHbIX yciaoBusx. Llenepas
¢yHkuus, orpanuyeHusi. JlokanbHble M TJI00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Pemenue 3a1a4 ONTUMU3AILMEI C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Teoperndeckne mOAXOABI K OIICHKE KoJudecTBa HWHMOpManuu. 3aKoH
agauTuBHOCTU MHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyia [llenHoHa.

Anroput™mbl CkaTus gaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
AnroputM LZW. Anroputmel cCxkaTusi JaHHBIX C TOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus BeTa. OCHOBHBIC Ujien alropuTMoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpuyuHBI
BO3HMKHOBEHHUS OIMMOOK Tmpu Tmepefade JaHHbIX. Konbl, TO3BOJISIONINE
OOHapy>XMBaTh M HUCIHPABIATH OIMIMOKH, BO3HUKAIOIIME TPHU Tepenade TaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTteMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OOpaTHas CBS3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJIEIU
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanms
MIPUKJIAJIHBIX 3a]1a4.

[IpenacraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM st
BOCIIPHSITHS YeoBeKoM. [ paduueckoe nmpecTaBiIeHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIE TOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHanm3oM TIpadoB (IOCTpPOCHHE
ONTUMAJIBHOTO NYTH MEXIY BepIIMHAMU Tpada, OmpeAeieHUue KOJIMYeCTBa
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pPa3IMYHBIX IIyTE€d MEXAY BEpPUIMHAMM OPUEHTUPOBAHHOIO ALUKIMYECKOTO
rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl o0xolla aepena.
[IpencraBienne apupMETUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIByX UTPOKOB ¢ nojiHoi nHdopmanueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
ONMMCAHKME CTPATETHH Urpbl B TAOIUYHON (hopme. BBIUTpPHIIIHBIE U TPOUTPHILIIHBIE
MTO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencrtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHus ycTHOM peur. KorHutuBHbIE cepBUCHL. VneHTUdUKanus U MOUCK
U300paKeHuH, pacro3HaBaHHE JIULL. CamooOyuarommuecs CUCTEMBI.
NckyccTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmonp3oBaHue METOIOB
MCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. Mcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnexkTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHbIX CUCTEM. HelipOHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

QopMmanM3anus — MOHATHS — anroputMa.  Mammbaa  TelopuHra  Kax
yHUBEpCaiabHas MOJeib BeuncieHui. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCIEHUI. Bpems pabGoTbl 1 00bEM HCMONB3YyeMOi
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKOM  CIIO)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YHCeNl B 3aJaHHOM JUAaIa30HE C TNOMOIIbI alropuT™Ma
«pemieto DpatocheHar.

MHuoropa3psiAHbie 11eIble YUCIa, 3a1a4d JUIMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexu. AHanu3 MpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Boruncienue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCTHUKCHON (popme.

Ouepenu. Mcnonp30BaHue oyepenn Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpPHEHTHpOoBaHHOro rpada. KomuyecTBo pasnuyHbIX
IyTel MeX1y BEpLIMHAMHU OPUEHTHUPOBAHHOIO AlMKIMYECKOIo rpada. AJIropurm
JIeUKCTpBI.

JepeBbs. Peanm3anus aepesa ¢ MOMOMIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue paepeBa ISl 3alaHHOTO apUpMETHUYECKOTrO
BbIpaxkeHHs. PekypcuBHBIE alrOpuTMBbl 00xoaa nepeBa. VMcmonp3oBaHHe cTeka U
odepeau s 00Xo/1a iepeBa.

11



JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad C
COXpPAaHEHUEM MPOMEXKYTOUHBIX PE3YyIbTATOB. 3aJayd, pEUIaeMble € MOMOUIBIO
JTMHAMHYECKOTO MPOTPAMMUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMH3ALUU.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpoBaHuU. OOBEKTH U
kjaccbl. CBoMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, Hacae10BaHue, MOJIUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEpdeiica
nojp3oBarensi.  Mcnonb3oBaHME TOTOBBIX — YIPaBISEMbIX  AJIEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanusi.  [loHstTue 0  mapaaurmax
IporpaMMHUPOBAHUS.

NupopmanoHHbIE TEXHOJIOIHH

Ortanbl  KOMIIBIOTEPHO-MATEMaTHYECKOTO  MOJCIHUPOBAHUS:  [MOCTAaHOBKA
3ajauu, pa3paboTka  MOJIeNH, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIH
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICITUPOBAHHUS.

Jluckperuzanuss TpU MaTEMAaTHYECKOM MOJICTUPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MopenupoBaHue JIBUXKEHUSA. MojenupoBaHue  OUMOJIOTHYECKHX
cucteM. Maremaruyeckue  MOJAEIM B DKOHOMHKE.  BprunMcinuTenbHbIe
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O6paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TMApPaMETPOB MOJIECIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccranoBnenue 3aBucuMOCTE 1O pe3ybTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanumoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBaHUSI.

Tabmuunble (pensuuoHHBIC) 0a3bl JaHHBIX. Tabmmia — TpeAcTaBICHUE
cBefeHuil 00 ogHOoTMHHEIX oOBekTax. Ilose, 3ammch. Kirou TaGaumel. PaGota ¢
roToBOl 0a30if naHHBIX. 3amojgHeHWe 0a3bl naHHbIX. [loWCK, cCOpTUpOBKA U
bunbpTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuunble  0a3bl JAaHHBIX. THIIBI CBSA3EH MeEXAy TaOJIUIIaMH.
Buemnuit kimroy. IenocTHOCTH 6a3bl JaHHBIX. 3aPOChl K MHOTOTA0JWYHBIM Oa3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTHe 0 CEpBEpPHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CEpBEP», €€ TOCTOMHCTBA U HeAOCTaTKU. OCHOBBI SI3bIKa
HTML wu xackamabeix Tabmur ctwiedd (CSS). Cuenapun Ha si3bike JavaScript.
®opmbl Ha BeO-CTpaHHUIIE.

Pa3melenne BeO-caliToB. ¥Ycayra xocTuHra. 3arpy3ka GaiioB Ha CailT.
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BBon n300pa’keHUi C HCMONB30BAHUEM PA3IUYHBIX IUPPOBBIX YCTPOWCTB
(uudpoBbIX (poTOaNMapaTtoB U MHUKPOCKOIOB, BHIEOKAMEp, CKAaHEPOB U JPYTUX
ycTpoicTB). I'papuueckuit penakrop. Paspemenne. Kanpuposanue. UcnpaBienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpeKUHs  ILIBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obmactamu.
OUIBTPHI.

MHuorocnolinble n3o0paxkenus. TexcroBble ciou. Macka cnos. Kananbl.
Coxpanenue BblaesnieHHON oOnactu. IloaroroBka wimoctpanuil ais BeO-CalTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduxa. IlpumutuBbl. HW3meHeHue mopsiaka 3JIEMEHTOB.
BreipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyskoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHWE€ HWCTOYHUKOB OCBEILICHMUS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpunrtepsl). Ilonstre o BUpTyalnbHOMN
PEaNIBHOCTHU U JOTIOJIHEHHON PEAIBHOCTH.
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IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS [TIPOI' PAMMBI 110
MH®OPMATUKE (YT JIVBJIEHHBIM YPOBEHL) HA YPOBHE CPETHET'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  PE3yNbTAaThl  OTPAXAOT TOTOBHOCTh M  CIIOCOOHOCTh
oOy4Jaromuxcs pPyKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3MULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOexXJeHul, COOTBETCTBYIOIIMUX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO
oOIIeCTBa, paCIIMPEHHE KU3HEHHOI'O OMbITa M ONbITAa JEATEIBHOCTU B MPOLECCE
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HalpaBieHUM
BOCIIUTATENIbHON JESTEIHHOCTH.

B pesynbrate wu3ydyeHus HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONME JTUIHOCTHBIC
PE3YIABTATHI:

1) rpaxkIaHCKOr0 BOCTIMTAHUS:

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TpaB W O0Os3aHHOCTEH, YyBa)KE€HUE
3aKOHAa U TpaBOMOpsSAKa,  COOJIOJEHHWE  OCHOBONOJATAIONIMX  HOPM
UH(GOPMAIIMOHHOTO TTpaBa U HH(POPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSITh HMACOJIOTMU SKCTPEMHU3MA, HAI[MOHAIN3MA,
KCeHO(OoONH, AUCKPUMHUHAIMK TI0 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJbHBIM [IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHHUE 3HAYCHHs] HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBaHHOT'O HA MCIOJIb30BAaHUHU UH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHMSA:
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chOopMUPOBAaHHOCTL  3J0pPOBOTO M Oe3omacHoro  oOpaza  >KU3HH,
OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4HCIE 3a CYET
coOmtoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallMi CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTU TEXHOJOTMYECKOW Y COLHUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TAKyIO JEATEIbHOCTD;

uHTepec K cdepam MnpodecCHOHATbHON JesATENbHOCTH, CBA3AHHBIM C
uH()OPMATUKOM, MNPOrpaMMUPOBAHUEM UM HWH(OOPMAIMOHHBIMU TEXHOJOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHHSIX HAyKW HMHPOPMATUKA W HAYYHO-TEXHUUYECKOTO
nporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynyuiei mnpodeccuu u
peaTu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJOTMYECKHX MpoOJiieM M MyTed HuX
pelieHrs, B TOM 4YHUCIe C Yy4€TOM BO3MOXKHOCTEH WH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
WH(GOPMAIIMOHHBIX TPOILIECCOB UM HH(POPMAIMOHHBIX TEXHOJIOTHH B YCIOBHIX
1udpoBoi TpanchopMamy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBRA;

OCO3HAHHME IEHHOCTH HAaYYHOM MIEeSTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mpouecce nocTuKeHUs JTMYHOCTHBIX PE3YJIHTATOB OCBOEHHS MPOTrPaMMBbI
mo wHPOpPMATUKE Yy OOYYAIONIUXCS COBEPUICHCTBYETCS  AMOIIMOHATBHBIN
WHTEJUIEKT, MPEATIONAraronifi coOpMUPOBAHHOCTD:

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE HNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATHCSI K
HYMOIMOHATLHBIM U3MEHECHUSM | MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEN MOTHUBAIMHU, BKIIOYAIOUIEH CTPEMJICHHE K JIOCTUKEHUIO LETU U
yCcHexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JI€MCTBOBaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKJIIOUYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaATh €r0 MPHU OCYIIECTBICHUHM KOMMYHUKAIIMHU, CHOCOOHOCTH K
COUYYBCTBUIO U COTEPEKUBAHUIO;
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COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIINX CIOCOOHOCTh BBICTPAUBATHh OTHOILIECHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHumss HMHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAJIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE YyueOHbBIE IEHCTBHS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBHS:

CaMOCTOSITEILHO  (hOpMyNIMpOBaTH W aKTyallM3UpPOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JIJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

ONpENENATh LEJU JEATEIbHOCTH, 3aJaBaTh IApaMETpbl W KPUTEPUHU HX
JOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M POTUBOPEUHNS B pACCMAaTPUBAEMBbIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEICTBUI 1€ TEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIQ/ICTh HABBIKAMHU y4eOHO-MCCIIEI0BATENbCKOW M TPOCKTHON eI TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIIITh PAa3JIMYHbIE BHUJIBl JEATEIIBHOCTH MO TMOJYYEHUIO HOBOIO
3HAHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMupoBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;
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CTaBUTh M (OpPMYIUpPOBAaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESTEHPHOCTH U )KU3HCHHBIX CUTYAITUX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIBUTATh THUMNOTE3y €€ pelieHUs, HaXOAWTh apTyMEHTHhI IS JT0Ka3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a]1aBaTh MapaMeTPhbl K KPUTCPUH PCIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh 1IEJICHANPABICHHBIN TMOUCK IMEPEHOCa CPEJICTB U CHOCOOOB
NercTBUS B IPOGECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJCH, MpEJIaraTb OPUTHHAIBHBIC MOIXOJbI M PEIICHUS,
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH IMOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJTbHO ~ OCYIIECTBIIATh  IOUCK,  aHajdu3, CUCTEMATU3alMI0 |
UHTEpIpETAIMI0 UHPOPMALIUU Pa3TUYHBIX BUIOB U (OPM IPEACTABICHNUS;

co3faBaTh TEKCTbl B pa3IM4HbBIX ¢opmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTABIICHUS U BU3YyaJIU3alllH;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MHGpOpMAINH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIBHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHWUN HSProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUCHBI, PECYpPCOCOEPEeKEHHs, TPABOBBIX ©  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA

1) oOmenme:
OCYHICCTBIIATh KOMMYHHUKAIINH BO BCCX C(bean KHU3HU,
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pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOILIEHHUS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PAaclO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyaluil |
CMATYaTh KOH(JIUKTHI;

BIAJETh  PAa3IUYHBIMU  criocoO0amMu  OOIIEHHS U B3aUMOJEHUCTBUS,
apryMeHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATr4aTh KOH(QIMKTHBIE CUTYalINH;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTh:

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJMBHUIYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JIEUCTBUUA C YUETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh  1LI€TM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUSI MO UX JOCTHXKEHHMIO: COCTaBIATH IUJIaH JIEUCTBUA,
pacnpenensiTb poid ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKJIOTO Yy4YaCTHHKA KOMAaH/Ibl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKThI, OIEHMWBATh HAEH C TMO3HUIMU HOBU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUHMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJECHHUE B Pa3IUYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBIATH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTeIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUIX;

CaMOCTOSITETILHO  COCTABJIATh IUTAH PEIIEHUsS TpoOJiieMbl €  Y4ETOM
HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHUIH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, MOCTOSHHO TMOBBINIATE CBOW OOpa30BaTENbHBIN U
KYJbTYPHBII YPOBEHb.
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2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIIbHOW  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA M MBICIUTENbHBIX TMPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHUM, MCIOJIb30BAaTh MPUEMBI PEeICKCUM ISl OLIEHKU CHUTYallMH, BbIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHU)KEHUIO;

NPUHUMATh MOTHUBBI M APTryMEHTHI APYTUX TMPHU aHaJIU3E€ PE3yJbTaTOB
NEATENbHOCTH.

3) npuHATHS ceOsl U APYTrUX:

NpUHUMAThH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOUHCTBA,;

NPUHUMATh MOTUBBI WU APTyYMEHTHI APYTUX TMPHU aHaJIU3E€ PE3YyJbTaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIUOKY;

Pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIINH JAPYTOro YeJI0BEKa.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce m3ydenmsi kypca mH(pOpMaTUKH YriyOn€HHOTOo ypoBHsA 6 10
Kiacce oOydapmuMuCs  OyAyT  JOCTUTHYTBI  CIIEAYIOIIHWE  IPEIMETHBIC
pe3yabTaThI:

BJIaJICHUE TIPEJCTABICHUSAMHA O pPOJIM HHPOPMAIMM M CBS3aHHBIX C HEH
IPOIIECCOB B TPHUPOJE, TEXHUKE W OOIIECTBE, MOHATHUSAMHU «HH(DOPMAIIUY,
«MHQOPMAIIMOHHBIA  TIPOIECC»,  «CUCTEMa»,  «KOMIIOHCHTHI  CHUCTEMBIY,
«CHCTEMHBIN 2 PekT», «MHPOPMAIIMOHHASI CUCTEMAaY, «CUCTEMA YIIPaBICHUS,

BIaJICHUE METOJlaMU IOMCKa WH(OpMamuu B cetH VIHTEpHET, yMeHHE
KPUTHYECKU OIICHUBATh WH(OPMAIIHIO, TTOJIYICHHYIO U3 CeTH MIHTepHET;

YMEHHE XapaKTepu3oBaTh OOJbINNE JaHHBIC, MPUBOJAUTH TMPUMEPHI
MCTOYHUKOB WX TIONYYCHHS W  HAmpaBlIEHUS  HUCIOJIB30BaHUS, YMEHHE
KJaccu(UIMPOBaTh OCHOBHBIE 3a/ladyd aHalW3a JaHHBIX (IIPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIaCcTepH3aIus, aHanmu3 OTKJIOHEHH ), MOHUMATh
MOCJICTIOBATEILHOCTD PEIICHUS 3a7a9 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOP W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUS JaHHBIX, MHTEPIPETALUS PE3YIbTaTOB;

NMOHMMAaHWE OCHOBHBIX TIPUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;
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BJIAJICHUE HABBIKAMH PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TIPOrPpaMMHOIO OOEeCleueHus] ISl pelIeHus YydeOHbIX 3aj1ayd 1o
BBIOpaHHOW crieIMaInu3aluu;

HAJINYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 6a30BBIX MPUHITUIIAX OPraHU3alUUd U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTted, o0 OOmMMX NPUHIUINAX pa3pabOTKu U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUIIOKEHU;

NOHUMAHUE Yrpo3 HWH(POPMAIMOHHOM OE30MAaCHOCTH, HCIOJIb30BaHUE
METOJAOB U CPEACTB NPOTUBOJCUCTBUS OTUM yrpo3aM, COOJIIOJCHUE MeEp
0€30MacHOCTH, PEIOTBPAIIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBLHBIX
JAHHBIX, COOJII0ICHNE TPEOOBAaHUN TEXHUKN 0€30MACHOCTH U TUTUEHBI pU padoTe
C KOMIIBIOTEpAMH U APYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPY>KEHHUsI, TOHUMAHHUE
IPaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX MporpamMm, 0a3 JaHHBIX H
paboThl B cetn UIHTEpHET;

MOHMMAaHWE OCHOBHBIX TMPUHIIMIIOB JAUCKPETU3ALUM PA3JIMYHBIX BHUIOB
uHQOpMallMK, YMEHUE ONpEeNeIiaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaduyecKrX M 3BYKOBBIX JAHHBIX IPH 3aJIaHHBIX MMapaMeTpax IUCKPETU3AIUH,
YMEHHE ONpPEACsiTh CPEAHIOI CKOPOCTh TIepe/laud JaHHBIX, OILICHUBATh
U3MEHEHHE BpPEMEHHU Iepefauyd Mpu HM3MEHEHUH HHPOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEepPUCTHK KaHaja CBA3U;

YMEHHUE HMCIOJIb30BAaTh NIPU PELICHUH 3a]lad CBOMCTBA MO3ULMOHHOMN 3aIlCH
YHUCeN, aJrOpUTMa OCTPOEHHUS 3aMMCH YUCIa B TO3ULIMOHHONW CUCTEME CUHUCIICHHS
C 3a/laHHBIM OCHOBAaHHMEM M TOCTPOEHHUS YUCJIA MO CTPOKE, COAEp Kallell 3amuch
ATOTr0 4YHuCia B MO3UIUOHHON CHUCTEME CYHUCIEHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBIMONHATh apu(PMETHUECKUE Olepalud B TO3UIIMOHHBIX CHCTEMax
CUHUCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONB3YS
3aKOHbl ~aireOppl JIOTMKA, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHUE B
TU3BIOHKTUBHON Y KOHBIOHKTUBHON HOPMAJIBHBIX (pOpMax Mo 3aJaHHOW TabiuIile
HMCTUHHOCTH, HWCCJENO0BaTh O0JACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
[IEPEMEHHBIC, PEIIATh HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHHI;

NOHMMaHWe 0a30BbIX aJIrOPUTMOB OOpPaOOTKM UYHCIOBOM U TEKCTOBOM
uHbopMmaruu (3aMrMch YrceN B TMO3WIIMOHHOW CHCTEME CUMCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JAHana3oHe, 00paboTKa MHOTOPa3psiAHBIX IENbIX
YuCes, aHallu3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJrOPUTMOB
(cymMupoBaHWE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIC
aJITOPUTMBI, IBOUYHBINA MOKUCK) U MNPUBOJUTH MPUMEPHI HECKOIBKHX aJrOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;
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BIIaJICHHE YHHBEPCAIBHBIM SI3IKOM IPOrPAMMHUPOBAHMS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencrtaBieHussMH O O0a30BBIX THIAX JaHHBIX M
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABIISIONIUC
KOHCTPYKIIUH, YMCHHE OCYIIECTBIATh aHAIW3 MPEII0KEHHOW MPOrpaMMBbI:
OIIPENCNIATh PE3YAbTaThl PAOOTHI MPOrPaMMBI MPH 3aJaHHBIX UCXOIHBIX AaHHBIX,
OIIPEICNIATh, MPU KAKUX HCXOAHBIX JaHHBIX BO3MOXKHO IOJYYEHHE YKa3aHHBIX
pE3yIbTATOB, BBISBIATH JAaHHBIC, KOTOPHIC MOI'YT IMPHBECTH K OIMHOKE B pabore
pOrpaMMebl, (HOPMYIHPOBATH MPEIOKEHHUS 10 YIAYUIICHHIO MPOrPAMMHOI0 KOJIa;

yMEHHE CO3[aBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBBIC JOKYMEHTHI |
JIEMOHCTPAIIMOHHbBIE MaTEPHabl C MCIIOJIb30BaHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 00JaYHBIX CEPBHCOB;

yMEHHE HCIOJIb30BaTh DJIEKTPOHHBIE TaOIHUIIBI /IS aHaJIKM3a, IPeICTaBICHHS
U 00pabOTKM  JaHHBIX  (BKIIOYAass  BBIYMCICHHE  CYMMBI,  CPEIHETO
apu(METHYECKOr0, HAMOONBIIET0 M HAUMEHBIIETO 3HAYEHHH, pElICHHE
ypaBHEHHI, BBIOOP ONTHMAIILHOTO DPELICHMs, MOAO0p JIMHUHK TPEHIa, PELICHHE
3a/1ay IPOrHO3UPOBAHMUS).

B mporecce m3ydenuss Kypca HHGOPMATHKH YIiIyOI€HHOrO ypoBHsS 6 11
Klacce OOydYalOUMMHCA  OyayT  JOCTUTHYTHI  CIIEAYIOIIME  IMPEIMETHBIE
pe3yabTaTh:

yYMEHHE CTPOUTh HEPABHOMEPHBIC KOMBI, JOIMYCKAIOIIMe OIHO3HAYHOE
JICKOIUPOBAaHUE COOOMIEHUH (MPehUKCHBIE KOJbI), HCIOIL30BATh IMPOCTEHIIIHE
KOJIbI, KOTOPBIC TO3BOJISIOT OOHAPYKUBATh U UCIPABJIATH OLMIHOKH MPU Iepeaaye
JAHHBIX, CTPOMTH KO/, 00eCHeUYMBAIOIINN HAUMEHBIIYI0 BO3MOXHYIO CPEIHION0
JUIMHY COOOIICHUS IPH H3BECTHOM YaCTOT€ CHMBOJIOB, IOSICHATH ITPHUHIIMITBI
pabOoTHI IPOCTHIX AATOPUTMOB CXKATHS JaHHBIX;

yMEHHE peliaTh aJrOPUTMUYCCKUE 3a7adi, CBSI3aHHBIC C aHAIU30M rpadoB
(3a1aYu  TOCTPOEHHUS  ONTHMAJIBHOIO IMyTH MEXKIY BeplIMHaMH rpada,
ONpEAEICHUS  KOIMYECTBA  PA3IUYHBIX  MyTEH  MEXKAy  BepIIHHAMU
OPHUCHTHPOBAHHOIO AI[MKINYECKOro rpada), yMEHHE HCIIOIb30BaTh ACPEBbS IMPH
aHalM3e W IOCTPOCHHUH KOJOB M IS NPEACTaBICHUSA apH(PMETHUCCKUX
BBIPAXXCHHM, IIPH PEIICHUH 3aa4 [TOMCKA U COPTUPOBKH, YMEHHE CTPOMUTH JACPEBO
UIPHI 110 3aJaHHOMY ajJrOpHUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATETHIO UIPHI;

yMEHHEe pa3padaTbiBaTh W PEaAlM30BbIBATH B BHAE IporpamMm 0a30BbIE
AJITOPUTMBI, YMEHHE HCIOIB30BaTh B MPOrpaMMax JaHHBIE Pa3jIMYHBIX THIIOB C
yu€TOM OrpaHMYCHHHM Ha AHAIa30H X BO3MOJKHBIX 3HAYCHHUH, NPHUMEHSATH MPHU
pEIIeHNH 3a1a4 CTPYKTYPhI JaHHBIX (CIIUCKHU, CJIOBAPH, CTEKH, OYEPEIH, ACPEBD),
UCIIOIB30BaTh 0a30BbIC ONEpali CO CTPYKTypaMH HaHHBIX, [PHMEHSITH
CTaHJAPTHBIE ¥ COOCTBEHHBIE MOAIPOTPAMMBI ISl 0OPaOOTKHM YUCIIOBBIX JAHHBIX

21



U CUMBOJBHBIX CTPOK, HMCIOJIb30BaTh MPHU pa3paboTKe mporpamMm OUOIMOTEKU
noAmnporpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEACTB Cpeiibl pa3paboTKH, yMEHHE UCTIOIb30BaTh CPEJCTBA OTIAIKHU MIPOrpamMM B
cpeje NporpaMMUPOBAHUSI, YMEHHE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIAJICHWE OCHOBHBIMU CBEJICHMSIMH O 0a3ax [HaHHBIX, HX CTPYKTYpe,
CpeACTBax co3faHusi U pPabOThl C HUMH, YMEHHUE MHCIOJIb30BaTh TaOJUYHBIC
(pensauroHHbIe) 0a3bl JAHHBIX (COCTABIISThH 3aMpPOCHl B 0a3aX JAaHHBIX, BBINOJIHATH
COPTUPOBKY M TOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHSATH pa3paboTaHHYyIO Oazy
JTAHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH ISl aHau3a
00OBEKTOB M TIPOIeCCOB: (OPMYJIUPOBAThH 11€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaIu3 pPe3yJIbTaTOB, TMOJYYEHHBIX B XOJ€ MOJICIIUPOBAHUS, OIICHUBATH
COOTBETCTBHUE MOJICNIM MOJICIUPYEMOMY OOBEKTY WJIM TPOIIECCY, MPE/ICTABISTH
pe3yabTaThl MOACIMPOBAHUS B HATJISITHOM BH/JIC;

YyMEHHE OpPraHU30BBIBaTH JUYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3JIMYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHM, TOHUMAaHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IHU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPUHIIUIIOB PabOThI, BOBMOXHOCTEH M OrpaHUYCHUS
NPUMEHEHHUS] TEXHOJOTUM MCKYCCTBEHHOT'O HMHTEIJIEKTAa B Pa3UYHBIX 00JIACTSX,
HaJIMYWE TPEJCTAaBICHUN O Kpyre pelraeMbix 3aJad MAaIlIMHHOTO OOy4eHHUs
(pacrio3HaBaHus, KJIacCU(PUKAIUA M MPOTHO3UPOBAHUS) HATMYUE MPEACTABICHUIM
00  WCMONB30BAaHMM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.
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TEMATHUYECKOE INTAHNPOBAHUE

10 KJIACC
KounyecTBo yacos
HaumeHoBaHue pa3aeioB u JuekTpoHHbIe (IU(POBLIE)
Ne n/n Konrpoububie | IIpakTHyeckue
TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Paznea 1. llndposas rpaMmoTHOCTH
K -
1.1 OMHEIOTep YHUBCPCAILHO® 7 https://kpolyakov.spb.ru/school/ppt.htm
YCTPOUCTBO 00paOOTKH JaHHBIX
1.2 [Iporpammuoe obecrnieueHne 1 2 https://kpolyakov.spb.ru/school/ppt.htm
1.3 KommnwrotepHsie cetn 5 1 https://kpolyakov.spb.ru/school/ppt.htm
14 Nudopmanronnas 6e30macHOCTb 7 1,5 https://kpolyakov.spb.ru/school/ppt.htm
Hroro mo pazgeny 26
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IT
2.1 PCACTABIICHHC HHpOPMALIH B 28 3 2 https://kpolyakov.spb.ru/
KOMITbIOTEpE
2.2 OCHOBBI areOphI JTOTUKH 14 1 https://kpolyakov.spb.ru/
2.3 Kommnrerorepnas apupmerrka 7 https://kpolyakov.spb.ru/
Utoro no pazneny 49
Paznea 3. AiropurmMsl 1 NpOrpaMMHpPOBaHUE
3.1 BBesienye B POrpaMMUPOBAHUE 16 0,5 3.5 ' https:/kpolyakov.spb.ru/school/pycpp.htm |
3.2 BcnomorarenbHbIe alrOpuTMBL 1 ‘ https://kpolyakov.spb.ru/school/pycpp.htm ‘
3.3 YUucneHHble METOIbI 3 ‘ https://kpolyakov.spb.ru/school/pycpp.htm ‘
3.4 ANropuT™MBI 00pabOTKH ‘ https://kpolyakov.spb.ru/school/pycpp.htm ‘
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https://kpolyakov.spb.ru/
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https://kpolyakov.spb.ru/school/pycpp.htm
https://kpolyakov.spb.ru/school/pycpp.htm

CHMBOJIBHBIX JaHHBIX

AnropuT™MbI 00paboTKH

https://kpolyakov.spb.ru/school/pycpp.htm

3.5 10 3.5
MacCUBOB
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOT UM
O6pad
4.1 pabOTKa TEKCTOBBIX 6 4 https://kpolyakov.spb.ru/
JTOKYMEHTOB
4.2 AHaau3 TaHHBIX 8 3 https://kpolyakov.spb.ru/
Hroro no pazneny 14
Pe3epBHOE BpeMmst 3 2 https://kpolyakov.spb.ru/school/ege/generate.htm
BIIEE KOJIMYECTBO HACOB I1
OB ol CTBO HACOBTIO 136 9,5 29.5

I[TPOTPAMME
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11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI HH(POPMATHKH
WNudopmanmst n nHGOpMAITHOHHBIE
1.1 opman dopman 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
OCHOBBI 0OBEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTrPaMMHPOBAHHS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHO-MaTeMaTHIecKoe
3.1 P 8 2
MOJICTUPOBAHUE
3.2 Ba3sl maHHBIX 10
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48
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PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcer
0

KonTpoJbH
ble padoThl

IIpakTHyeck
ue padoTsl

JlaTa
H3yYeH
usi

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

¢popmbI M
BU/IbI
KOHTPOJIS

TpebGoBanust
TEXHHUKH
0€301acHOCTH 1
TUTHEHBI IIPU
pabore ¢
KOMITHIOTEPaMH |
OpYrUMHU
KOMIIOHEHTaMHU
ugpoBoro
OKPYXCHHS

https://kpolyakov.spb.ru/school/ppt.htm

[TpunIUIIBEI
paboThl
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX
CHCTEM

https://kpolyakov.spb.ru/school/ppt.htm

YceTHBIN
ormpoc.

OOMeH TaHHBIMHU C

MTOMOIIBIO IITHH.
KonTposuiepst
BHEIIIHUX
YCTPOMCTB

https://kpolyakov.spb.ru/school/ppt.htm

YceTHBIN
ompoc.

ABTOMAaTHYECKOE

https://kpolyakov.spb.ru/school/ppt.htm

Ornpoc
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BBITIOJTHEHHE
IPOrpaMMBbI
IPOIIECCOPOM

OneparuBHasi,
IIOCTOSIHHAS U
J0JTOBPEMEHHAs
MaMSTh.
Kontposepsr
BHEILIHUX
YCTPOWCTB.

[Ipsimoit noctyn

ImamMsTn

https://kpolyakov.spb.ru/school/ppt.htm

TECT

Buemasa namMarb

IIK.

https://kpolyakov.spb.ru/school/ppt.htm

VYcerpolictBa
BBO/Ia-BBIBOJIA.

https://kpolyakov.spb.ru/school/ppt.htm

TOKJIAAbI

[IporpammHuoe
obecrneucHUe
KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX
CHCTEM U
MOOHIBHBIX
YCTPOMCTB

https://kpolyakov.spb.ru/school/ppt.htm

Onpoc

CucremHoe
IIPOrpPaMMHOE
obecrneucHue.
OnepatmoHHbie
CHUCTEMBI

https://kpolyakov.spb.ru/school/ppt.htm

TECT
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10

YTUINTBL.
paiiBepsl
YCTPOWCTB.
[TapamtensHoe
IIPOrpaMMHUPOBaH
ue

https://kpolyakov.spb.ru/school/ppt.htm

Tect

11

Wnacramnaus n
JIEUHCTAJITSAIINS
MPOrpaMMHOTO
obecreucHus

https://kpolyakov.spb.ru/school/ppt.htm

[TpakTnueckas
paborta

12

®daitnoBrIe
CHCTEMBI.
[TpunIUTIBEI
pa3MeIIeHHs |
HMEHOBAHUA
(aiinoB B
JIOJITOBPEMEHHOM
MaMsTH.
Ta0noHs! WIS
OTIMCAHUS TPYIIIT
(aiinos

https://kpolyakov.spb.ru/school/ppt.htm

[IpakTnueckas
paborta

13

CoBpeMeHHbIE
KOMITIBIOTEPHBIE
TEXHOJIOTUU

https://kpolyakov.spb.ru/school/ppt.htm

14

3aK0HOIaTENLCTBO
Poccuiickoit
®denepanuu B
obnactH
MIPOrPaMMHOTO

https://kpolyakov.spb.ru/school/ppt.htm

KOHCIICKT
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obecrnieueHus u
JAHHBIX

15

[TpunIMTIBEI
MOCTPOCHUS U
arrmapaTHbie
KOMIIOHEHTBI
KOMIBIOTEPHBIX
cereil. CeTeBhIe
MPOTOKOJIBI

https://kpolyakov.spb.ru/school/ppt.htm

JOKJIag

16

Cetp UnTEpHET

https://kpolyakov.spb.ru/school/ppt.htm

orpoc

17

Pazgenenue |P-
CETH Ha MOJCETH C
ITIOMOIIEI0 MacoOK
nojaceTei

https://kpolyakov.spb.ru/school/ppt.htm

orpoc

18

CeteBoe
aMUHUCTPUPOBAH
ne

0.5

https://kpolyakov.spb.ru/school/ppt.htm

[IpakTnueckas
paborta

19

Buner
NEeSATEIbHOCTH B
cetu MHTEpHET.
CepBucsel
HuTepHera.
l'ocynapctBenHbie
AIIEKTPOHHbBIE
CEPBUCHI U YCIIYTH

0.5

https://kpolyakov.spb.ru/school/ppt.htm

[IpakTnueckas
paborta

20

WNudopmarnrionHas
0€30MacHOCTb

https://kpolyakov.spb.ru/school/ppt.htm

IIpaxTrueckas
pabota

21

Bpenonocusie

https://kpolyakov.spb.ru/school/ppt.htm

JOKJIaqg
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MPOrpPaMMHOE
obecrnievueHue u
MeTO 161 OOPBOBI ¢
HUM

22

[IpakTnueckas
paboTta 1o Teme
" AHTUBHUPYCHBIE
porpaMmsl"

https://kpolyakov.spb.ru/school/ppt.htm

[IpakTnueckas
paborta

23

Opranu3zanus
JUYHOTO apXuBa
nH(popMaLnH.
PesepBHoe
KOIHMPOBAHUE.
[Taponbhas
3alUTa apXuBa

0.5

https://kpolyakov.spb.ru/school/ppt.htm

[TpakTnueckas
paborta

24

[MudpoBanune
TaHHBIX

https://kpolyakov.spb.ru/

[IpakTnueckas
paborta

25

Anroputm
mudpoBaHus
RSA.

Creranorpadust

https://kpolyakov.spb.ru/

26

IIpakTuueckas
pabora 1o Teme
"[lndppoanue
TaHHBIX"

https://kpolyakov.spb.ru/

[IpakTuyeckas
paborta

27

WNudopmarus,
JIAHHBIE U 3HAHMSL.

https://kpolyakov.spb.ru/

orpoc

28

WNHubopmaiioHHbI

https://kpolyakov.spb.ru/

TECT
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€ MPOLIECChI B
MPUPO/IC, TEXHUKE
H 0o011eCTBE

29

Crpykrypa
uHpOpMaIUH

https://kpolyakov.spb.ru/

cM paborta

30

I'padsl, BecoBbIe
MaTPHIIBI

https://kpolyakov.spb.ru/

cM paborta

31

Pemrenue 3agad Ha

CTPYKTYpPUPOBAHU
€ uHpopMauu

https://kpolyakov.spb.ru/

cM paborta

32

HenpepsiBHBIE 1
JUCKpPETHBIE
BEJINYMHBI U
CUTHAJIBL.

https://kpolyakov.spb.ru/

orpoc

33

JBonuHoe
KOJMpPOBaHUE.
PaBHOMEpHBIE 1
HEpaBHOMEPHBIE
KOJIBL.

https://kpolyakov.spb.ru/

cM paboTta

34

JBonuHoe
KOJIMpOBaHUE.
PaBHOMEpHBIE U
HEpaBHOMEpPHBIE
KOJIBI.
JlexonupoBaHue
COOOIIICHUH,
3allMCaHHBIX C
TOMOTI[BIO

https://kpolyakov.spb.ru/

paborta B
napax

33
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HepaBHOMeprIX
KOIIOB

35

YcnoBue ®aHo.

KOHCIICKT

36

ITocTpoenue
OJIHO3HAYHO
JEKOIUPYEMBIX
KOJIOB C TOMOIIBIO
nepea. ['pad A
A. MapkoBa

https://kpolyakov.spb.ru/

cM paborta

37

Enuanner
U3MEpPEHUS
KOJIMYESCTBA
nH(pOopMalnH.

https://kpolyakov.spb.ru/

orpoc

38

AndaBUTHBII
MOJIXO K OT[CHKE
KOJIMYECTBA
nHpopMaruu

https://kpolyakov.spb.ru/

cM paboTta

39

Pemrenue 3amgau.

https://kpolyakov.spb.ru/

cM paborta

40

CucreMnl
CUMCIIEHUSI

https://kpolyakov.spb.ru/

cM paborta

41

[TepeBon uncen u3
OHOM CUCTEMBI
CUHCJICHUS B

JPYTyto

https://kpolyakov.spb.ru/

cM paborta

42

IlepeBon uncen u3
OJHOM CUCTEMBI
CUHCIIEHUS B

JIPYTyIo

https://kpolyakov.spb.ru/

cM paboTta

34
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43

JBonuHas,
BOCbMEpPUYHAs U
IECTHAALIATEPUYH
asti CHCTEMBI
CUMCJIEHUS, CBA3b
MEXI1Y HUMHU

https://kpolyakov.spb.ru/

orpoc

44

JBonuHas,
BOCbMEpPUYHAS U
IECTHAALIATEPUYH
asi CHCTEMBI
CUUCJIEHUSI, CBS3b
MEXI1Y HUMHU

https://kpolyakov.spb.ru/

TECT

45

JBonuHas,
BOCbMEpPHUYHAA U
HIECTHAALATEPUYH
asi CUCTEMBI
CUMCIICHHUS], CBA3b
MEXly HUIMHU

https://kpolyakov.spb.ru/

UCbMEHHBLIN
ompoc

46

Apudmernueckue
oIepalyy B
MTO3UIIHOHHBIX
crcTeMax
CUUCIICHUS

https://kpolyakov.spb.ru/

perieHue
3a1au

47

Tponunas
ypaBHOBEUIECHHAs
cucrema
CUUCIIEHUS

https://kpolyakov.spb.ru/

JOKJIang

48

JIBonuHO-
JIeCSITUYHAS

https://kpolyakov.spb.ru/

orpoc
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cucreMma
CUHCIICHUA

49

Konuposanue
TEKCTOB

https://kpolyakov.spb.ru/

pabora ¢
KapTO4YKaMu

50

PactpoBoe
KOIMPOBaHUE
M300paKeHU I

https://kpolyakov.spb.ru/https://kpolyakov
.Spb.ru/

51

[IpakTrueckas
pabora 1o Teme
" [luckpeTusanus
rpaduyeckoit
uHpopmanun"

https://kpolyakov.spb.ru/

mp paboTa

52

IIBeToBEIC
MOJIEIH.
BekropHoe
KOJMpPOBaHUE.
®dopmartsl haiios.
TpéxmepHas
rpaduka.
®pakraibHas
rpadguka

https://kpolyakov.spb.ru/

TECT

53

Koauposanue
3ByKa. OneHka
MH(pOPMAITHOHHOT
0 00BEMa
3BYKOBBIX JJAHHBIX
MIPH 331aHHBIX
JacToTe
JTUCKPETU3ALNU U

https://kpolyakov.spb.ru/

CaAMOKOHTPOJIb

36
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pa3psaAHOCTH
KOJMPOBAHUS

54

[IpaxkTnueckas
paboTta 1o Teme
"Jluckperusanus
3BYKOBOM
uHpopmanun”

https://kpolyakov.spb.ru/

p padoTa

55

OcHOBBI anredpsl
JIOTHKH

https://kpolyakov.spb.ru/

orpoc

56

Jlornueckne
OTIEPAIIHH.
Tabnuue!
HCTHHHOCTH

https://kpolyakov.spb.ru/

CaMOCTOSTEINb
Has paboTta

57

Jlormueckue
BBIPAKEHUSI.
Jlormueckue
TOXKIECTBA.
JlokazaTenbCcTBO
JIOTHYECKHX
TOXKIECTB C
IIOMOILBIO TAOJIHAILL
HCTUHHOCTH

https://kpolyakov.spb.ru/

paborta B
napax

58

IIpakTuueckas
pabora 1o Teme
«IToctpoenue u
aHaJn3 Ta0JuIl
HUCTUHHOCTHU B
TabJIIMYHOM
poreccope»

https://kpolyakov.spb.ru/

np pabora

37
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59

Jlornueckue
omnepamuu u
omepary Hajl
MHOKECTBaAMHU

https://kpolyakov.spb.ru/

cM paborta

60

Jlornmueckue
OTIEpALNH U
oTiepary Hajl
MHOKECTBaMU

https://kpolyakov.spb.ru/

TECT

61

3aKoHBI aNreOpbI
JIOTHKH.
DKBUBAJICHTHBIC
npeoOpazoBaHus
JIOTUIECKUX
BBIPAKCHUHN

https://kpolyakov.spb.ru/

KOHCIICKT

62

Jlornueckue
YpaBHEHHUS U
CUCTEMBbI
ypaBHEHU M

https://kpolyakov.spb.ru/

caM paborta

63

Jlornueckue
byHKINH.
3aBHCHMOCTH
KOJIMYECTBa
BO3MOYKHBIX
JIOTHYECKHX
GbyHKIMIA OT
KOJIHUYECTBA
apryMeHTOB.
IlonHBIE CHCTEMBI
JIOTHYECKHUX

https://kpolyakov.spb.ru/

pabora B 371
TpeHaxEpe

38
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byHKIHII

64

Kanonnueckue
bopmbI
JIOTUYECKUX
BBIPAKCHUI.
CoBepitieHHBIE
TU3BIOHKTUBHbIE U
KOHBIOHKTHBHbIE
HOpMaJIbHbIE
¢dbopMmbl,
QJIITOPUTMBI UX
MTOCTPOEHHUS T10
Tabnuue
HUCTUHHOCTHU

https://kpolyakov.spb.ru/https://kpolyakov
.Spb.ru/

pabora B 511
TpeHaxEpe

65

Jlormueckue
9JIEMEHTHI B
CcOCTaBe
KOMIIbIOTEpa

https://kpolyakov.spb.ru/

YCTHBIN OIPOC

66

Tpurrep.
Cymmarop.
MHoropa3psiAHblii
CyMMaTop

ompoc

67

[TocTpoenue cxem
Ha JOTHYECKUX
DJIEMEHTAX.
3anuce
JIOTMYECKOTO
BBIpAXKEHUS T10
JIOTUYECKOM cXeMe

https://kpolyakov.spb.ru/

CaMOTIpOBEPKA

39
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68

Mukpocxemsl U
TEXHOJIOT U UX
IIPOU3BOJICTBA

https://kpolyakov.spb.ru/

IIPOEKT

69

[IpencraBnenue
LEJIbIX YHCEIl B
aMsTu
KOMIIBIOTEpA.
OrpaHnn4eHHOCTh
JMarna3oHa yucesn
IIpU OIpaHUYECHUU
KOJIMYECTBa
pas3psioB.
[Iepenonuenue
pa3psiAHOMN CETKH

https://kpolyakov.spb.ru/

orpoc

70

bessnakoBrie u

3HaAKOBBIC JaHHBIC.

3HaKOBLII OHUT.
JIBOMYHBI
JOTOJTHUTEIBHBIN
KOJ
OTPHIIATEIILHBIX
YHCen

https://kpolyakov.spb.ru/

o1mpoc,
pelieHue
3a1a4

71

[ToGuToBBIE
JIOTHYCCKHE
OTICPAIIHH.
Jlornueckuii,
apupMeTHUECKHit
W TUKINYECKUH
CIOBHTH

https://kpolyakov.spb.ru/

TECT

40
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72

udposanue ¢
ITOMOIIBIO
MOOUTOBOM
oTiepaIun
«HUCKJIIOYAIOIee
NIy

cM paborta

73

[IpencraBnenue u
XpaHeHue B
IIaMATHU
KOMIIbIOTEpa
BCIIICCTBCHHBIX
qucen

https://kpolyakov.spb.ru/

orpoc

74

Bremoanenue
ornepanui ¢
BEIIIECTBCHHBIMHU
YHCIaMU,
HaKOIUICHHE
OImHOOK MPHU
BBIYHCIICHUIX

https://kpolyakov.spb.ru/

mp paboTa

75

[IpakTnueckas
pabora 1o Teme
«3yuyenue
MOPAa3pPsIHOTO
MalIMHHOTO
MIpeICTaBICHUS
LETBIX U
BEIECTBEHHBIX
qHCen»

https://kpolyakov.spb.ru/

p paboTa

76

Ananus

https://kpolyakov.spb.ru/school/pycpp.htm

JIOKJIaIbI

41
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JIITOPUTMOB

7

Oransl perieHus
3aJa4 Ha
KOMIIBIOTEPE.
NHcTpymMeHTAIBH
bI€ CPE/ICTBA:
TPaHCIATOP,
OTJIQJYUK,

PO UITUPOBIIUK

https://kpolyakov.spb.ru/school/pycpp.htm

orpoc

78

Cpena
MpOrpaMMHUPOBAH
usi. Kommumsinms u
WHTEpIpeTaIus
MIPOrPaMM.
Buptyanbasie
MalInHBbl.
HNuterpupoBannas
cpena pa3paboTku

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

np paboTa

79

MeToapl OTNIaIKH
porpamm

https://kpolyakov.spb.ru/school/pycpp.htm

3J1 TPEHAXKEDP

80

Turer
MepEMEHHBIX B
SI3BIKE
MIPOTrpaMMUPOBaH
Hst

https://kpolyakov.spb.ru/school/pycpp.htm

HaIMcaHue
MPOrPaMMBbI

81

O06paboTka HenbIx
qHCce

https://kpolyakov.spb.ru/school/pycpp.htm

HafucaHue
IPOTrpamMMBbl

82

O6paboTka

https://kpolyakov.spb.ru/school/pycpp.htm

HalmMCaHuec

42
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BCIICCTBCHHBIX MPOrpaMMBI
qHcell
Crnyuaiinble 1

83 TMICeBIOCITyYaitHbIE 0 https://kpolyakov.spb.ru/school/pycpp.htm | ompoc
quca

84 BerBnenus. 0 o
CrnosHble ycIoBus

85 ukiel ¢ 0 HamnvcaHue
yCIOBUEM HPOTPaMMBI
Iukner o
MEPEMEHHOM.

86 Bzanmozamensemo 0 https://kpolyakov.spb.ru/school/pycpp.htm | oo

pOrpaMMBbl

CTh PA3JIMYHBIX
BUJIOB IIUKJIOB
O6paboTka
HaTypaJIbHbBIX

87 qHCeN € 0 https://kpolyakov.spb.ru/school/pycpp.htm | oot
UCIIOJIb30BaHUEM IpOrpaMmbl
IIUKJIOB
Haxoxnenue Bcex
MPOCTBIX YHCEI B
3a7aHHOM
IHana3oHe

88 [TpakTrueckas 0.5 https://kpolyakov.spb.ru/school/pycpp.htm Hapeanie

IpOrpaMMBbl

pabora 1o Teme
«Pemenue 3a1auy
METOJIOM
nepedopa»

43
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89

WNHBapuaHT nukima

https://kpolyakov.spb.ru/school/pycpp.htm

orpoc

90

JIoKyMEHTUpOBaH
ue nporpamm

https://kpolyakov.spb.ru/school/pycpp.htm

HaIlUCAHUE
IIPOrpaMMBbI

91

O6paboTka
JIAHHBIX,
XpaHAIIUuXCsd B
(aitnax

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

HaIlUCAHHE
IIPOrpaMMBbI

92

Paszouenune 3amaun
Ha Mo 13a4a4u

https://kpolyakov.spb.ru/school/pycpp.htm

cM paborta

93

Hcnons3oBanne
CTaHJAPTHOU
OMOINOTEKH
SI3bIKA
MPOTpaMMUPOBAH
. [logxnrouenue
oubIMoTEK
MOIITPOTPaMM
CTOPOHHUX
MPOU3BOAUTENEH

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

orpoc

94

[Toanporpammel
(ponterypsI 1
yHKHH)

https://kpolyakov.spb.ru/school/pycpp.htm

HaIucaHue
MIPOrPaMMBbI

95

IToanmporpaMmsbl
(mpouienyps! u
yHKHH)

https://kpolyakov.spb.ru/school/pycpp.htm

TCCT

96

IIpaxTrueckas
paboTa 1o Teme
"Pa3zpaboTka

https://kpolyakov.spb.ru/school/pycpp.htm

np paborta

44
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noanporpamm”

97

Pexypcusi.
PexypcuBHbie
00BEKTHI
(ppaxrainsr).
PexypcuBHbie
MIPOLIEAYPHI U
(GyHKIMH.
Hcnonb3oBanue
CTEeKa JUIs
OpraHu3auu
PEKYPCUBHBIX
BBI30BOB

https://kpolyakov.spb.ru/school/pycpp.htm

TECT

98

[IpakTnueckas
pabora 1o Teme
"PexypcuBHbIe
MOJIPOTrpaMMbI"

https://kpolyakov.spb.ru/school/pycpp.htm

mp paboTa

99

MoynbHbII
MIPUHITATI
MMOCTPOCHUS
porpamm

https://kpolyakov.spb.ru/school/pycpp.htm

ompoc

100

YucneHHbie
METOIbI

https://kpolyakov.spb.ru/school/pycpp.htm

oTpoc

101

IIpakTuueckas
pabora 1o Teme
«Hucnennoe
peuieHue
YPaBHEHUI»

https://kpolyakov.spb.ru/school/pycpp.htm

np pabora

45
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102

Hcnonn3oBanue
JTUCKPETU3AIU B
BBIYUCJIIUTCIIBHBIX
3ajJja4ax

https://kpolyakov.spb.ru/school/pycpp.htm

JOKJIazg

103

[IpakTnueckas
paboTta 1o Teme
«IIpubmmxEaHoe
BBIYHCIICHUE JITTUH
KPUBBIX U
romasei Guryp»

https://kpolyakov.spb.ru/school/pycpp.htm

mp padoTa

104

[TpakTrnueckas
pabora 1o Teme
«ITouck
MaKcuMymMma
(MUHUMYMA)
byHKIANY

https://kpolyakov.spb.ru/school/pycpp.htm

mp paboTa

105

O6paboTka
CHMBOJIBHBIX
JTAaHHBIX.
AJTOPUTMBI
00paboTKn
CHMBOJIBHBIX
CTPOK: TIOJICUET
KOJIMYECTBA
MOSBJICHUH
CUMBOJIa B CTPOKE

https://kpolyakov.spb.ru/school/pycpp.htm

HaIucaHue
MIPOrPaMMBbI

106

ANropuTMBI
00paboTku
CHUMBOJIbHBIX

https://kpolyakov.spb.ru/school/pycpp.htm

HarucaHue
IPOTrpamMMBbl

46
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CTpOK: pazOneHue
CTPOKH Ha CJIOBa
0 MPOOETHHBIM
CHMBOJIAM

107

ANropuTMBl
00paboTku
CHUMBOJIbHBIX
CTPOK: ITOUCK
MOJACTPOKH
BHYTPH JIaHHOU
CTPOKH; 3aMEHA
HalJICHHON
MOJCTPOKH Ha

JIPYTyIO CTPOKY

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

HaIlUCAHHE
IIPOrpaMMBbI

108

[IpakTnueckas
pabora 1o Teme
"O06paboTKa CTpOK
C UCIOJIb30BaHUEM
byHKIUN
CTaHJIapTHOM
OnbOIMOTEKH
SI3BIKA
MIPOrpaMMHUPOBAH

us

https://kpolyakov.spb.ru/school/pycpp.htm

p paboTa

109

['enepanus cinoB B
3aJJaHHOM
andaBuTe

https://kpolyakov.spb.ru/school/pycpp.htm

HalucaHue
IPOTrpamMMBbl

110

MaccuBel 1
OCJIEJOBATEIILHOC

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

np paborta
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TH YHCETL.
[IpakTnueckas
paboTta 1o Teme
"3anosHeHNE
MaccuBa"

111

O0006111EHHBIE
XapaKTePUCTUKH
MacCHBa

https://kpolyakov.spb.ru/school/pycpp.htm

HaIlUCAHHE
IIPOrpaMMBbI

112

JIMHENHBII TONCK
3aJJaHHOTO
3HAYECHUS B
MAacCHBE.
[TpakTnueckas
pabora 1o Teme

" JINHEHHBINA TOUCK
3aJIaHHOTO
3HAYCHMS B
Maccube"

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

mp paboTa

113

[IpakTnueckas
pabora 1o Teme
"[Touck
MUHUMAJIBHOTO
(MaKCHMaJIbHOTO)
JJIEMEHTa B
YHCIIOBOM
MaccuBe"

https://kpolyakov.spb.ru/school/pycpp.htm

p paboTa

114

CoptupoBka
OJTHOMEPHOTO
maccusa. [IpocTteie

0.5

np paborta
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METO/IbI
COPTHPOBKH.
[IpakTnueckas
paboTta 1o Teme
"[IpocTbie METOBI
COPTHPOBKH
MaccuBa"

115

CoptupoBka
CIIUSIHUEM.
beicTpas
COpPTUPOBKa
MaccuBa
(anroput™m
QuickSort).
[IpakTnueckas
pabora 1o Teme
"BeicTpas
COpPTUPOBKaA
MaccuBa"

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

mp paboTa

116

JIBOMYHBIN HOUCK
B
OTCOPTUPOBAHHOM
MacCHBeE.
IIpakTuueckas
pabora 1o Teme

" JIBOMYHBIMA
nouck"

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

p paboTa

117

JIBymepHbIE
MAaCCHBBI

HarucaHue
IPOTrpamMMBbl

49
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(MaTpuLbl)

118

ANropuTM™MbI
00paboTKu
MaTpHI

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

p padoTa

119

Pemenue 3amau
aHaJIn3a JaHHBIX

0.5

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

p padoTa

120

CpenctBa
TEKCTOBOTO
mporeccopa

JIOKJIamg

121

KomnbrorepHas
BEPCTKA TEKCTa

mp paboTa

122

[TpakTrnueckas
pabora 1o Teme
"BépcTka
JOKYMEHTOB C
MaTeMaTH4YeCKUMHU
dbopmynamu"

mp paboTa

123

HNucTpyMeHThI
pELeH3UPOBAHUS

0.5

p paboTa

124

[IpakTnueckas
pabora 1o Teme
"MHorocTpaH14H
bI€ JOKYMEHTHI"

https://kpolyakov.spb.ru/school/pycpp.htm

p paboTa

125

OOmauHbIe
CEPBUCHI.
KomnexruBuas
paboTa ¢
JOKYMEHTaMHU.

0.5

https://kpolyakov.spb.ru/school/pycpp.htm

np paborta
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[IpakTnueckas
paboTta o Teme
"KonnextuHas
pabota ¢
noKyMeHTamu'"

126

AHanu3 naHHBIX.
Bosnemue nanuwie

https://kpolyakov.spb.ru/school/pycpp.htm

JOKJIamg

127

Marmnaaoe
o0y4eHune

orpoc

128

Awanns naHHBIX C
TIOMOIITLIO
BIEKTPOHHBIX
TaOJIUIL

CO3/1aHne
nokymenTa 9T

129

[IpakTrnueckas
pabora 1o Teme

" AHan3 TaHHBIX
C IIOMOIILIO
ANEKTPOHHBIX
Tabymm"”

mp paboTa

130

[Toctpoenue
rpaguKoB

G yHKIHIA.
IIpakTuueckas
pabora 1o Teme
"Harnsagaoe
Mpe/ICTaBJICHHE
pe3ynbTaToB
CTaTHUCTUYECKOI
00paboTku

0.5

p paboTa
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JAHHBIX B BUJE
JrarpaMmm
CpecTBaMu
penakropa
AIIEKTPOHHBIX
TadmI"

131

JInanu Tpenaa.
[IpaxkTnueckas
pabora 1o Teme
"ITonOop nuHUM
TpeHna,
MIPOTrHO3UPOBAHUE

0.5

mp padoTa

132

[Ton6op
napamerpa.
[IpakTuueckas
pabora 1o Teme
"Uucnennoe
pelieHue
ypaBHEHUH C
MTOMOIIBIO
nmoadopa
napameTpa"

0.5

p pabota

133

OnTumu3zanus Kak
MTOUCK
HaWTYYIIero
peuieHus B
3aJJaHHBIX
YCIIOBHSIX.

0.5

np paborta
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IIpaxkTnueckas
paboTta o Teme
"Pemrenne 3amau
OIITUMHU3AIINU C
IIOMOIIBIO
AIEKTPOHHBIX
Taonur"
134 MosTopere 1 1 0 https://kpolyakov.spb.ru/school/ege/gener HUTOTOBEIN
ate.htm TECT
135 MosTopere 1 0 0 https://kpolyakov.spb.ru/school/ege/gener UTOTOBBIN
ate.htm TECT
136 TosTopenye 1 1 0 https://kpolyakov.spb.ru/school/ege/gener UTOTOBBIU
ate.htm TECT
OBIIEE
KOJMYECTBO
YACOB IIO 136 9.5 29.5
[TPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMI)I CcXXaTuia JaHHBIX

Anroputm Xapdmana

[IpakTnueckas pabota no teme "CxaTtue
JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xappmana"

Anroputm LZW

A.]'Il"OpI/ITMBI CXKaTus JaHHBIX C IIOTCPAMMU.

[IpakTuueckas padota o teme "Cxxarue

JTaHHBIX ¢ TOTepsiMu (anroputmbl JPEG,
MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

[TomexoycToNYMBBIE KOIbI

[IpakTrueckas padoTa o Teme
"[TomexoycroituuBbie KOAbI"

10

Cuctembl. KOMIIOHEHTBI CHCTEMBI M UX
B3aumo/ieiictBue. CucreMHslil 3 dekT.
VYnpasieHue Kak HHPOPMAIMOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader
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13

Pemrenne 3aiau ¢ momoinsio rpados

14 HepeBbs

15 OCHOBBI TEOPUH UTP
[Ipaktuyeckas padora o teme "[louck

16 BBIMI'PBIIIHOM CTPATEruu B UTPE C TIOJHOMN
nHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTnueckas pabora o teme "Cpezacraa
HCKYCCTBEHHOT'O MHTeIeKTa"
dopmanu3aiys MOHATHS ATOPUTMA.

19 Mamuna TrrOpHHra Kak yHUBepcaabHas
MOJieJb BeiunciieHnil. Tesuc Yépua—
TrroprHra
[IpakTrueckas padoTa o Teme

20 "CocTaBieHue IPOCTON MPOTPAMMBI IS
MamuHbl Teropunra"

21 Mamuna [Tocta

22 Hopmanshbie anropudmsr Mapkosa
ANropUTMHYECKU Hepa3pelIuMble 3aauu.

23 3agaya octaHoBa. HeBO3MOXKHOCTE
aBTOMATHYECKOM OTJIaIKU MTPOrpaMMm

24 CnoXHOCTb BBIYUCIEHUIN
[Touck mpocCThIX YUCEI B 3aJAaHHOM

25 JUATIa30HE C MMOMOIIBIO ArOpUTMa
«pemeto JparocheHar

26 [Ipaktnyeckas pabora o teme "[louck

MPOCTBIX YHUCCI B 3a/IaHHOM I[I/IaHa30He"
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27

MHoropa3psHble Leble YKicia, 3a1a4u
JUTMHHON apu(METHKH

28

[IpakTuyeckas pabora 1o Teme
"Peanu3zanus BEIUMCICHUN C
MHOTOPAa3psIHBIMU YKcaamMu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oTOOpakeHus ). XMI-TaOJIUIIBI.
[TocTpoenune andaBUTHO-4ACTOTHOTO
CIIOBaps IS 33/IaHHOTO TEKCTa

30

[IpakTnueckas paborta o treme
"[locTpoenue anpaBUTHO-YACTOTHOTO
cJoBaps U1 3aJJaHHOTO Tekcra'"

31

AHa.]'H/I3 TCEKCTAa HAa €CCTCCTBCHHOM A3BIKC.
Brinenenue nmocinenoBareiasHOCTEN IO
mabsiony. PerynspHbie BEIpaKeHHS.
YacTOTHEINA aHAIHN3

32

[IpakTuueckas padota o reme "Ananus
TEKCTA Ha €CTECTBEHHOM S3bIKE"

33

Crexn. AHaIN3 MMpaBUJIbHOCTH CKOOOYHOTO

BBIPAXKCHHUA

34

Brruncnenue apupmMernyeckoro

BBIPpAKCHUS, 3alIMCAHHOI'O B HOCT(i)HKCHOfI

bopme

35

[IpakTuyeckas paboTta o Teme
"Bbruncienue apupmMeTudeckoro

BbIPpAKCHUS, 3alITMCAHHOI'O B HOCT(I)HKCHOP'I

bopme"

36

Oqepezuzl. Hcnons3oBanue oucpean s
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BPCMCHHOT'O XpaHCHHUA JaHHBIX

37

[IpakTuyeckas paboTta o Teme
"Ucnonw3oBanue ouepenn"”

38

HepeBbs. Peannzanus nepesa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnuHBIE
(bunapnsie) nepeBbs. [locTpoenue nepesa
JUIS 3aJJaHHOTO apu(PMETHYECKOTrO
BBIPAKCHHUA

39

[IpakTnueckas pabora o reme
"Mcnonbs30BaHue 1€PEBBLEB IS
BBIYHCIIEHUS apu(PMETHUECKIX
BBIpaKeHUI"

40

PexypcuBHBIC arOpUTMBI 00X0/1a JiepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo0/a iepeBa

41

PexypcuBHBIE alropuT™MBI 00X0/1a JepeBa.
Hcnosib30BaHMEe CTEKA M OYCPEIH TSI
00xo/a epeBa

42

AnroputMmsl Ha rpadax. [ToctpoeHue
MUHHMAaJbHOT'O OCTOBHOTO JIepeBa
B3BELICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xo0x rpada B rimyobuny. O6xox rpada B
HIUPUHY

44

KonndecTBo pa3nuyHbIX yTEH MEXAY
BEpIIMHAMHA OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

Anroput™ JIeMKCTpBI.
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46

[IpakTuyeckas paboTta 1o Teme
"Bbruncnenue 1iIMHblI KpaT4ailiero myTH
MeXAy BeplInHaMu rpada (aaroputm
HeiixcTpsr)”

47

Anropurm ®noiaa—Y opiiamuia

48

3aiauu, penraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIporpaMMHUPOBaHU:
BBIYMCIIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTnueckas pabora o reme
"Borunicnenue pekypcuBHbBIX QyHKIUHN C
ITOMOIIIBIO0 JUHAMUYECKOTO
MporpaMMHpoOBaHus"

50

3agauu, pernaeMpie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
MOJCYET KOJIMYECTBA BAPHAHTOB

51

[IpakTuueckas padota o Teme "Iloacuér
KOJIM4YECTBA BApPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

52

33,[[3‘11/1, pemacMbI€ C ITIOMOIIBIO
JAUHAMHUYCCKOI'O IIporpaMMHUPOBaHMS:
3aJa4yy OIITUMH3allUHN

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p S3bIKOB
MIPOrPaMMHUPOBAHHUS

54

[TonsiTue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

55

O0BekTHl U Knaccehl. CBOMCTBA U METOIBI
00BEKTOB
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56

OOBEKTHO-OPUEHTUPOBAHHBIHN aHAIN3

[IpakTuyeckas paboTta o Teme

o7 "Ucnonp30BaHme rOTOBBIX KJIACCOB B 1
nporpamMme”

58 PazpaboTka nmporpamm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TOJIX0/1a
[Tpaktuueckas padota "Pa3paboTka

59 MPOCTON MPOTPAMMBI C HCIIOJIb30BAaHHEM 1
KJ1accoB"
WNukancynsauus. [Ipaktuueckas pabota no

60 teme "Pa3paboTka Kiracca, UCTIOIb3YIOMIEro 0.5
WHKaICYJSAIHI0"

61 Hacnenoanue. [lommopdusm

62 [IpakTrueckas padoTa o Teme 1
"Pa3paboTka nepapxuu KiaccoB'
Cpensl ObICTpOH pa3pabOTKH MPOTPAMM.

63 [IpoextupoBanue nnTepderica
MOJIL30BATEIIS

64 [IpoextupoBanue nnTepderica
MOJIL30BATEIIS

65 Hcnonbs30BaHuE TOTOBBIX YIIPABIISIEMbIX
AJIEMEHTOB JIJIS TIOCTPOCHUS HHTepderica
[IpakTuyeckas pabora 1o Teme

66 "PazpaboTka mporpaMmbl ¢ TpapuIeCKuM 1
uHTepgeiicom”

67 N3yueHue BTOpOro si3blka

IPOrpaMMHUPOBAHUS
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68

N3yuenue BTOpPOro si3bika
IIPOrpaMMHUPOBAHUS

69

OTalbl KOMIIBIOTCPHO-MATECMATUYCCKOT'O
MOJCINPOBAHUSA

70

Jluckperusanus npu MaTeMaTH4eCKOM

MOJCIUPOBAHUH HCIIPECPBIBHLIX IMMPOLIECCOB.

MoenupoBaHue ABUKECHUS

71

[IpakTnueckas pabora o treme
"MonaenupoBaHue IBIKEHUS"

72

MopenupoBanue OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas pabora o treme
"MonaenupoBaHrue OMOJIOTHIECKUX CUCTEM"

0.5

73

MareMmaTndecKkre MOJIEINA B DKOHOMHUKE.
BrruucnuTenbHbIe SKCTIEPUMEHTHI C
MOJIEJISIMHU

74

BepositHocTHBIE MOfIenu. [IpakTryeckast
pabora o Teme "MmuTtanmoHHoe
MOJENTUPOBAHUE C IOMOIIBI0 METO/1a
Mownrte-Kapno"

0.5

75

KOMHBIOTCpHOC MOJACIINPOBAHUE CUCTEM
YIIPpABJICHUA

76

O06paboTka pe3ynpTaTOB KCIIEPUMEHTA

77

TabmuuHble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, coprupoBKa 1 GUILTpAIHS
JAHHBIX. 3aMpOChl HA BRIOOPKY TAaHHBIX.
3anpockl ¢ mapaMmeTpaMu. Berancisiembie
0JIs B 3a1pocax

79

[IpakTuyeckas pabota no teme "Pabora c
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roToBoM 0a3oi JaHHbIX"

MuoroTta0auyHbsie 0a3bl JaHHBIX. TUIIBI

80 cBsizel Mex Ay Tabnunamu. Baemmuit
K04, 1{emocTHOCTh 6a3bl JaHHBIX
[IpakTuyeckas pabora 1o Teme

81 "Pa3paboTka MHOTOTAOIUIHOMN 0a3bI
TaHHBIX"

82 3anpochl K MHOTOTA0IMYHBIM 0a3zam
TTAHHBIX

83 [IpakTnueckas pabora o teme "3anpocsl K
MHOTOTa0IM4YHOM Oa3e JaHHBIX"

84 SA3b1k ynpasnenus gaaabIMU SQL
[IpakTnueckas pabora o treme

85 "VrpaBneHrue JaHHBIMU C TIOMOIIIBIO SI3bIKA
SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IprIoKeHUs
[TonsiTue 0 cepBepHOM M KIIMEHTCKOM

88 yacTax caita. TeXHOIOTHS «KIHEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTATKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas pabora no teme "Cosnanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHoBgsl si3p1ka HTML

92 OcHogsl si3p1ka HTML

93 [Ipaktuyeckas padora no teme "Co3nanue
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BEO-CTpaHUIIBI, BKIIFOUAIOIEH
MYJIbTUMEINITHBIC OOBEKTHI (PUCYHKH,
3BYKOBBIE JaHHbBIE, BUJICO)"

94 OcHoBbI KackaaHbIX TabOmuir ctuieit (CSS)
[IpakTuyeckas pabora 1o Teme

95 "OdopmiteHre CTPaHUIIBI C TTOMOIIIBIO 1
KaCKaHbBIX TaOIuIl cTuieii”

96 Cuenapuu Ha s3bIke JavaScript

97 Cuenapuu Ha si3pike JavaScript

98 ®opmbl Ha BEO-CTpaHUIIE

99 [IpakTiueckas pabota no teme "O6paboTka 1
TaHHBIX (popm"

100 Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiyioB Ha caiT
Kagpuposanue. McnipaBienue

101 nepcnelfTHBH. I'ucrorpamma. Koppekuus
yYpOBHEH, KOPPEKIUS 1IBETA.
OO6ecrBeunBaHKE [IBETHBIX N300pKCHUI
BBoj m300pakeHut ¢ MCTIOJIb30BaHUEM

102 Pa3IUYHBIX HU(POBBIX YCTPOICTB. 05
[IpakTuueckas pabora o teme "O6padboTka
nudposbIx Gororpadmit"
Peryms. Pabora ¢ obnactsamu. OuiabTpsl.

103 [IpakTuueckas pabora no teme "Peryib 0.5
uu¢poBeIX GoTorpagpuit”
MHorocoiHble H300paxkeHus. TeKCTOBbIe

104 cinon. Macka cnosi. Kananel. Coxpanenue

BBIJICIICHHOM o0OacTu
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[IpakTuyeckas paboTta o Teme

105 1 1
"MHorocnoitHbie n300paxeHus"
[ToaroroBka wimrocTpauii A BeO-CalToB.

106 [IpakTuyeckas pabora 1o Teme 1 0.5
" AHUMUpPOBaHHbIE U300paXkeHus"

107 Bekropnas rpaduka. Bekropuzarus 1
PacTpOBBIX U300PAKEHUI

108 [IpakTnueckas pabota no teme "BexkropHas 1 1
rpaduka”

109 [TpUHIIMTIBI TOCTPOCHHUS ¥ PEIAKTUPOBAHHSI 1
TPEXMEPHBIX MOJIENEN

110 [Ipaktuueckas padota o teme "Co3maanne 1 1
MIPOCTBIX TPEXMEPHBIX MoAeIen"

111 Cerounbie MoJien. Matepuasl 1

112 [IpakTrueckas padota o teme "CeTouHble 1 1
mozaenn"

113 MonenrpoBaHue UICTOYHUKOB OCBEIICHHUS. 1
Kamepnt
[IpakTuueckas paborta o reme

114 o P 1 1

Pengepunr

115 AnmuTuBHBIE TeXHOJ0TUHU (3D-ipuHTEpHI) 1

116 [TonsiTHE O BUPTYaNIBHOU pEaTbHOCTH U 1
JIOTIOTHEHHOM peanbHOCTH

117 PezepBHoe Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1
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121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHoe Bpemst 1
134 PezepBHoe Bpemst 1
135 PezepBHoe Bpemst 1
136 PezepBHoe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 136 365

I[TPOTPAMME
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IMTPOBEPAEMbBIE TPECOBAHNA K PE3YJIbTATAM OCBOEHUNA OOII 1
I[TPOBEPAEMBIE SJIEMEHTBI COJAEPKAHUA

B denepanbHBIX M PETHOHANBHBIX TPOILEAYpPax OICHKH KadecTBa O0Opa3oBaHHUs
UCIOJB3yeTCs  TepedeHb (KOAu(UKATOp) paclpeeieHHbIX 10  KjlaccaM  IPOBEPSAEMbIX
TpeOOBaHMI K pe3y/bTaTaM OCBOCHHS OCHOBHON 00pa30BaTEe/IbHOW IMPOrPaMMBbI CPEIHETO
o0m1ero 00pa3oBaHUs U AIEMEHTOB COJCPXKaHUS 110 HHPOPMATHKE.

[IpoBepsieMble TpeOboBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpasoBatenbHOU porpamMmsl (10 kimacc)

Kon [IpoBepsieMbie MpEAMETHBIE PE3yJbTaThl OCBOCHHS OCHOBHOW 0Opa3oBaTEIIbHOM
MPOBEPSIEMOTO | IPOTPAMMBI CPEIHETO O0IIEro 00pa3oBaHus
pe3yibTara

1 [To reme "Lludposas rpaMoTHOCTH"

11 Brnanenue npezacraBieHus MU O poJid HH(POPMALIMK U CBA3aHHBIX C HEHM IMPOIECCOB
B MPUPOJIE, TEXHUKE U OOLIeCTBE, MOHATUAME "HHPopMmanus", "MHPOpPMAIIIOHHBIH
nporecc”, "cucrema', "KOMIOHEHTHI cHCTeMbl", '"cuctemHbld dpdext"”,
"unpopmanmonHas cucrema', 'cucTema ympaBieHUA"; BIAJCHHE METOJAMH
novcka HMHpopMauuu B ceTu VIHTepHET; yMeHHEe KpUTHYECKH OLICHUBATh
nH(pOpMaIHIO, IOTYYEHHYIO U3 ceTh MHTepHeT

1.2 YMeHue xapakrepu3oBaTh OOJbIINE JaHHBIE, MPUBOJIUTH MPUMEPHl UCTOYHHKOB
UX MOJIy4EHUs U HAIIPABJICHUS UCIIOJIB30BaHUS

1.3 [lonumaHue OCHOBHBIX MPHUHIMIIOB yCTpoiicTBa U (GYHKIHMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIbHBIX KOMITBIOTEPOB; TEHICHIINI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH; BIIaZIeHHME HaBbIKAMU pabOThl C ONEPalMOHHBIMU
CUCTEeMaMH M OCHOBHBIMU BHUJAMHU HPOTPAaMMHOTO OOecTeueHus: i PelIeHUs
yueOHBIX 3a/1a4 10 BHIOPAHHOM crienuanu3aliu

2 ITo Teme "TeopeTnyeckue oCHOBBI HHPOpMATHKH"

2.1 [loHnMaHue OCHOBHBIX MPHHLUMIOB JHUCKPETH3allMM  PAa3IUYHBIX  BUJIOB
UHpOpMaLlMK; yMEHHE ONpeAessaTh HH(YOPMAIMOHHBIE O00bEM TEKCTOBBIX,
rpau4ecKux 1 3BYKOBBIX JTaHHBIX IPHU 33JaHHBIX MapaMeTpax TUCKPETHU3ALIH

2.2 YMmenue CTPOUTH HCPAaBHOMCPHBIC KOJbI, JA0IyCKaromue OJHO3HAYHOC
ACKOOAUPOBAHUC COO6H.ICHI/II71 (HpC(I)I/IKCHBIC KOI[BI); HCIIOJIBb30BaTh HpOCTCfIIlIHC
KOJbI, KOTOPBIC MO3BOJIAKOT O6H8.py>KI/IBaTL " UCHPABJIATH OIINOKH Ipu nepeaayc
JaHHBIX




2.3

BJIaI[eHI/IC TCOPCTUICCKUM armapaTrom, IIO3BOJIAOIIIUM OCYHICCTBJIATDH
OpCACTaBJICHUC 3aJJdHHOTO HATypaJIbHOTO YHCIa B PpPa3JIdM4YHbIX CHUCTEMax
CUHCIICHUA

24

Bianenue TEOPETUYECKUM arrnapaToM, MO3BOJISFOLLIAM BBINOJIHATH
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKEHUHN, UCIIOJIb3Ys 3aKOHBI aJIre0phl JJOTUKH

[To reme "MHpOpMAITMOHHBIE TEXHOJIOTHH"

3.1

YMeHne  co3gaBaTh  CTPYKTYpUPOBAHHBIE — TEKCTOBBIE  JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MAaTEPHAIIbI ¢ HCIIOJIb30BAHUEM BO3MOKHOCTENH COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB U 00JauHbIX CEPBUCOB

3.2

YMeHHne HCToib30BaTh TaOMWYHBIE (pEISIMOHHBIC) 0a3bl JaHHBIX, B YaCTHOCTH,
COCTaBIIATh 3allpochl B 0a3ax JaHHBIX (B TOM 4YHCII€ BBIYMCISEMBIE 3alpochl),
BBIMIOJIHATH COPTUPOBKY M TMOWCK 3amucedl B 0a3e JaHHBIX; HaIOJHSTH
pa3zpaboTaHHy0 0a3y TaHHBIX

3.3

YMeHHe WCIOJb30BaTh AJNEKTPOHHBIC TAOIWIBI JUTS aHAW3a, MPEICTABICHUS U
00paboOTKN MaHHBIX (BKJIFOYAsl BHIYMCICHHE CYMMBI, CPEAHETO apu(METUUECKOTO,
HanOOJIBIIIETO ¥ HAMMEHBIIIETO 3HAUYCHUM, PEIICHHE YpaBHEHUN)

ITpoBepsiembie srmemenThI coaepskanus (10 kaacc)

Kon [IpoBepsieMblii 37IEMEHT COJIEpKAHUS

1 [udpoas rpaMOTHOCTH

11 [Mpunnuner pabotsl kommbioTepa. [lepcoHanbHbIil KOMIBIOTEP. BBIOOp KOHUTYpanuu
KOMITBIOTEpA B 3aBUCUMOCTHU OT PEIIaeMbIX 3a1a4

1.2 OCHOBHBIE TEHACHUUU pPa3BUTHUS KOMIIBIOTEPHBIX TexHosorui. IlapannensHble
BBIUMCIICHUSL. MHoronpoiieccopHbie CHCTEMBI. CynepKOMIIBIOTEPHI.
MuxkpokoHTposuiepsl. Po6oTH3MpOBaHHBIE TPOU3BOJICTBA

1.3 daiinosas cucrema. [louck B QaiinoBoii cucreme. Opranuszanus XpaHeHUsI U 00pabOTKU

JAHHBIX C HCIIOJIb30BAaHHEM WHTEPHET-CEPBUCOB, OOJIAUHBIX TEXHOJOTHUH U MOOMIBHBIX
YCTPOMCTB
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Teoperndeckne 0CHOBBI HH(POPMATHKH

2.1

Wudopmanust, naHHble W 3HAHWSA. YHHBEPCAIBHOCTh AMCKPETHOTO NPEICTABICHUS
nHpopmanuu. J|BoMYHOE KOIUPOBAHHE

2.2

PaBHOMEpHBIE N HEpaBHOMEpPHBIE KOJIbI. Y citoBrue PaHo

2.3

[Monxoxnp! k m3mepennto nHpopmaryn. CymHOCTh 00beMHOTO (as1(haBUTHOTO) TOAX0a K
M3MEPEHUI0 MH(OpMaIK, ONpeesieHre OuTa ¢ TOUKH 3peHHs al(aBUTHOTO TOAX0Ja,
CBSI3b MEXIy pasMepoM andaBuTa W HUHPOPMAIMOHHBIM BECOM CHUMBOJIAa (B
MIPENIIOJIOKEHUHN O PAaBHOBEPOSITHOCTH MOSIBJICHUS! CUMBOJIOB), CBSI3b MEXKIY €AUHHUIIAMU
m3mMepeHus: uHbopmarmu: Out, Oait, KoOaiit, Mbo6aiit, [6aiit. CymHOCTH
COJIEpKaTeNbHOIO (BEPOATHOCTHOTO) MOIX0Aa K U3MEPEHHIO MH(POPMALIUH, OIIPE/IeICHNE
OuTa ¢ MO3UIMH COJEePHKAHUS COOOLICHUS

24

Nudopmannonnsie nporneccol. Ilepenaua nndopmanuu. VcTOUYHUK, MpUEMHUK, KaHAI
CBSI3M, CUTHaJ, KonupoBaHue. lckaxenue wuHpopmauuu npu nepenade. CKoOpocTh
nepeauy JaHHBIX M0 KaHay CBA3H. XpaHeHHe uHpopmaluu, o0beM namsaTH

2.5

Cuctembl. KOMMNOHEHTHI CHUCTEMBI M HX B3auMojelcTBUE. CHUCTEMBI YIPABJICHUS.
VYrpasnenue kak nHGopMamoHHbI npoiecc. ObpaTHas CBSI3b

2.6

Cucrembl cuucnenus. Pa3BepHyTas 3amuch LENIbIX M JPOOHBIX YKCET B MO3UIIMOHHBIX
cucremax cuucieHusa. CBoiicTBa MO3UIIMOHHOM 3alKCH 4YMCA: KOJUYECTBO LHU(p B
3anMcy, MPU3HAK JEIMMOCTH 4YHCIa Ha OCHOBAHHE CUCTEMbl CUUCIICHUA. AJNTOPUTM
mepeBojia LeJoro 4ucia U3 P-MYHON CHUCTEMBI CUMCICHUS B JIECATUYHYIO. AJTOPUTM
nepeBo/ia KOHEYHOU P-u4HOM npoOu B AecATUYHYI0. AJIITOPUTM MEpPEBO/IA 1IeJIOTO YUCIia
W3 JIECATUYHON cucTeMbl cuMcieHuss B P-uunyto. J[BouyHasi, BoCbMepUYHas W
IIeCTHAATepUYHasl CUCTEMbl CUUCIICHUS, MEPEBOJ YHUCET MEXAY ITUMH CHUCTEMAaMH.
Apudmernueckue onepanuu B HO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.7

Hpe,[[CTaBJ'IeHI/Ie LECJIBbIX U BCUHICCTBCHHBIX YHUCCJI B IIaMATHU KOMIIBIOTCPA

2.8

Komuposanue tekcroB. Komupoka ASCIl. OpnobaiitHele koaupoBku. CraHmapt
UNICODE. Koauposka UTF-8. Ompenenenne MHGOpPMaMOHHOIO 00beMa TEKCTOBBIX
cooOIeHuiH

2.9

KoaupoBanue wu3obpaxenuil. OneHka WHPOPMALMOHHOTO 00BEMa PaCTPOBOTO
rpaduueckoro M300paKeHHs. NpH 33JaHHOM pa3pelleHHd U TIyOMHE KOJMPOBAHHUS
uBeta. KonupoBanue 3Byka. Ouenka HHQOPMAIIMOHHOTO 00beéMa 3BYKOBBIX JAaHHBIX MPU
3aJJaHHBIX YaCTOTE TUCKPETU3ALMHU U Pa3psIAHOCTH KOJIMPOBAHUS
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2.10

Anrebpa noruku. BrickaszpiBanus. Jlormueckue omnepanun. TaOnuibl HCTHHHOCTH
JIOTUYECKUX ornepanui "au3bioHkiusa", "KoHbroHKUM", "uHBepcusa', "uUMIUIMKanus',
"skBuBasieHuusA". Jlormueckue BbIpaXkeHUs. BblUMClIEHHWE JIOTHYECKOTO 3HAYEHUs
COCTaBHOT'O BBICKA3bIBAHUS IIPU U3BECTHBIX 3HAYCHUAX BXOIALIUX B HETO DIIEMEHTAPHBIX
BbICKa3bIBaHUM. TaOnuIbl HICTUHHOCTH JIOTMYECKUX BbIpakeHUH. Jlornueckue onepanuu
U ollepaluu Haj MHO)XecTBaMHU. lIpuMepsl 3aKOHOB anreOpbl JIOTUKU. DKBUBAJICHTHBIE
npeoOpa3oBaHusl JIOTHYECKUX BbIpakeHuil. Jlormueckue ¢ynkmuu. Iloctpoenue
JIOTUYECKOTO BBIPAKEHUS C JAHHOM TaOnuied HuCTUHHOCTU. JIorMueckue 3IIEMEHTHI
koMmmptotepa. Tpurrep. Cymmarop. [locTtpoeHue cxeMbl Ha JIOTUYECKMX 3JIEMEHTaxX IO
JIOTUYECKOMY BBIPAXKEHHIO. 3aIIUCh JIOTUYECKOTO BBIPAKEHHUS IO JIOTHYECKOU cxeme

NHupopmanioHHbIe TEXHOIOTHH

3.1

TekcToBbli mporieccop. PenakrupoBanue u popmatuponanue. [Iposepka opporpaduu u
rpaMmMmatukd. CpencTBa TMOMCKa M aBTO3aMEHbl B TEKCTOBOM  IPOIIECCOPE.
Ucnonp3oBanne crunei. CTpyKTypHpPOBAaHHBIE TEKCTOBBIE JOKYMEHThl. (CHOCKH,
ornasinenue. Obnaunble cepBuchl. KomnexktuBHas padoTa ¢ JoOKyMeHTOM. HCTpyMEHTHI
peleH3upoBaHus B TEKCTOBBIX Tpolieccopax. Jlemomas mepemnucka. Pedepar. [IpaBuna
UTUPOBAHUS WCTOYHUKOB U odopmieHuss oubmuorpaduueckux ccpuiok. OdopmieHue
CIIMCKA JINTEPATYPhI

ITpoBepsiembie TpeGoBanus K pesyabTaram ocBoenuss OOIT (11 kimacc)

Kon

MIPOBEPSAEMOT | IPOrPaMMBbI CPEHEr0 001Iero 00pa3oBaHUs
0 pe3yabpTaTa

[IpoBepsieMble TpeAMETHBIE Pe3ylbTaThl OCBOCHMSI OCHOBHOW 0Opa3oBaTeNbHOM

1 ITo Teme "lludpoBas rpaMOTHOCTS"

11 Hanuuue mpencraBieHuit O KOMIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
mupe; 00 oOuMX NpUHLUNAX pa3paboTku U (DYHKIMOHHUPOBAHUS HHTEPHET-
TIPUJIOKEHUN

1.2 YMeHue  OpraHu3oBBIBATH  JHUYHOE  HMH(POPMAIMOHHOE  MPOCTPAHCTBO  C

UCIIOJb30BAHUEM PA3IMYHBIX CPEJCTB IUGPOBBIX TEXHOJOTHH; IMOHUMaHUE
BO3MOKHOCTEH IM(PPOBBIX CEPBHCOB T'OCYJApCTBEHHBIX YCIYT, IUPPOBBIX
00pa30BaTe/IbHBIX CEPBHUCOB; IMOHMMAHUE BO3MOXHOCTEM U OrpaHUYEHUM
TEXHOJIOTUH HUCKYCCTBEHHOTO HHTEJJIEKTa B pPA3JIMYHbIX 00JacTAX; Haludue
MpeACTaBICHUH 00 MCMOIb30BAHUU MH(DOPMAITMOHHBIX TEXHOJOTUN B PAa3TUYHBIX
npodeccuoHambHBIX chepax
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[To Teme "Teopernueckue 0CHOBBI HH(GOPMATHKH"

2.1

Bilanenue TeOpeTHYECKUMM ammaparoM, MO3BOJSAIOIMM ONPEACIATh KpaT4alIIni
OyTh BO B3BEHICHHOM Tpade ¢ KOJUYECTBO IyTed MEXIy BepIIMHAMHU
OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada

[To Teme "Anroputmsl U nporpamMmmupoBaHue”

3.1

YMeHHe uuTaTh U MOHUMATh MPOTPAMMBI, PEATTU3YIONINE HECI0KHBIC aITOPUTMBI
00pabOTKM YHCIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCIE MAaCCHUBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JUIsl U3y4Y€HUS YHHBEPCAIBHOM SI3bIKE
nporpamMmmupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#); ymenue
aQHAJIM3UPOBATH AITOPUTMBI C MCIIOJIH30BAHUEM TAOJIHI] TPACCUPOBKHU; OTIPEACTSATh
0e3 HCIOJB30BaHHUS KOMITBIOTEpPA PE3yJIbTaThl  BBITIOJHEHHS  HECIOMKHBIX
MpOTpaMM, BKJTIOUYAIONIUX IUKJIBI, BETBICHHUS W TOJIPOTPAMMBI, TIPH 3aJIaHHBIX
HUCXOMHBIX TaHHBIX

3.2

YMmenue MoaubuuupoBaTh TOTOBBIE MpPOTrpamMMbl Ui pEIIEHUs HOBBIX 3ajad,
UCIOJb30BaTh UX B CBOMX IporpaMmax B KadecTBE MOANpOrpamm (Ipouenyp,

(yHKIHiN)

3.3

YMeHHne peanm30BaTh ATalbl pEImIeHHS 3aJad Ha KOMITBIOTEPE; yMEHHE
peann3oBbIBaTh HAa BBIOPAHHOM [UIS HW3Y4YCHHS SI3BIKE MPOTPAMMHPOBAHUS
Beicokoro ypoBHs (ITackans, Python, Java, C++, C#) THIOBBIC aJIrOPHUTMBI
00pabOTKH YHCeN, YUCIOBBIX MOCIEI0OBATEIPHOCTEH U MacCHUBOB: MPE/ICTABICHUE
grciaa B BHUJEC HaOoOpa TPOCTBIX COMHOXHTEJCH; HAXOXKICHHWE MaKCHMaJIbHOUN
(MHHUMAIIBHOW) IU(PHI HATYPAITBHOTO YHCJIA, 3aIIMCAHHOTO B CHCTEME CUMCIICHUS
C OCHOBaHHeEM, He npebimatoniuM 10; BeruuciieHre 0000IMEeHHBIX XapaKTEPUCTHK
AJIEMEHTOB MAaCCHBA WJIM YHCJIOBOM IMOCIEIOBATEIBHOCTH (CYMMBI, IPOU3BEICHUS
cpeaHero apu(METHYECKOoro, MHHHMAJIBHOTO W MaKCHMAaJIbHOTO JJIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YIOBJICTBOPSIONINX 3aJIaHHOMY YCJIOBHUIO); COPTHUPOBKY
2JIEMEHTOB MacCHBa

[To Teme "UHbOopMaIIMOHHBIE TEXHOJOTHH"

4.1

YMeHHne HCnoab30BaTh KOMIIBIOTCPHO-MATEMATUYCCKUE MOJCIN JId aHaJIn3a
OOBCKTOB H MpOLIeCCOB: (I)OpMy.TII/IpOBaTL Oejib  MOACIIMPOBAHUS, BBIIIOJIHATH
dHAJIN3  pE3yJIbTAaTOB, IIOJYYCHHLBIX B XOJAC€ MOJACIHNPOBAHUA; OLCHUBATH
AICKBATHOCTbL MOJACIN MOICIUPYEMOMY O6’beKTy WM MponHecCy, MpEACTaBJIATb
PE3yIbTAaThl MOACIUPOBAHHNA B HATJIAAHOM BUIC
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[TpoBepsiembie dnemMeHThI conepxkanus (11 kmace)

Kon

[IpoBepsieMblii 37EMEHT COJIEPKAHUS

Hudposas rpaMOTHOCTD

11

[IpuHIMIBI TOCTPOEHUS U alnapaTHble KOMIIOHEHTbI KOMIBIOTEPHbIX ceTeld. CeTeBble
nporokoiibl. Cetb MHTEpHET. Anpecanus B cetu HTepHeT. CrcTeMa JOMEHHBIX UMEH

TeopeTnueckne 0CHOBBI HHPOPMATUKU

2.1

Mogenmu u wmozaenupoBanue. lLlenn mopenupoBanusa. COOTBETCTBHE  MOJEIU
MOJEIUPYEMOMY 00BeKTy wuiaM mnpoueccy. Dopmanuzanus HNPUKIAAHBIX 3ajad.
[IpencraBienue pe3ylabTaTOB MOJEIMPOBAHUS B BHUIE, YIOOHOM Ui BOCIPHUSTHUS
4yeloBeKoM. ['paduueckoe npeacTaBieHne JaHHBIX (CXeMbl, TaOIHIIbI, TPapUKN)

2.2

I'padbl. OcnHoBHble mnoHsATHS. Buaesl rpados. Pemienue anropuTMuyeckux 3anaad,
CBSI3aHHBIX C aHAJIN30M I'padoB (IOCTPOEHUE ONTUMAIBHOIO MYTH MEXIY BEpLUIMHAMU
rpada, ONpeleleHue KOJIMYECTBA  PA3IMUHBIX IMyTeH MEXAYy BepIIMHAMHU
OPHEHTHUPOBAHHOTO AIUKJIMYECKOTO Tpada)

2.3

HepeBbsi. bunapnoe gepeBo. JIUCKpeTHbIE WIPbl JIBYX MIPOKOB C MOJHOMU
unpopmanueit. [loctpoenue nepesa nepedopa BapHaHTOB, OMHCAHUE CTPATETUH UTPHI B
Tabnu4yHON hopme. BBIMTpHhILIHBIE CTPATETHH.

Ucnonb3oBanue rpagoB H JAEpeBbEB IpPU ONUCAHUU OOBEKTOB U IPOLIECCOB
OKPY’KaIOILIero MUpa

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

OnpeneneHHe BO3MOJXHBIX PE3YJIbTATOB pa6OTBI HpOCTGﬁH.IHX AJITOPUTMOB YIIPABJICHUA
HUCIIOJIHUTCIIIMHA W BBIYMCIUTCIIBHBIX aJI'OPHUTMOB. Onpez[eneHI/Ie HCXOOHBIX OJaHHBIX,
IIpU KOTOPBIX AJITOPHUTM MOKCT J1dTh Tpe6yeMBII>i pe3yiibTaTt

3.2

DTtamnbl penieHus 3a1a4 Ha KoMmrbloTepe. SI3bik nporpammupoBanus (Ilackans, Python,
Java, C++, C#). OcHOBHbIC KOHCTPYKIMHU SI3bIKa MPOrpaMMHPOBaHMs. THIIBI JTaHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIE, CUMBOJbHBIE, Jorudeckue. BerBnenus. CocraBHble
ycaoBus. Lluknel ¢ ycnoBuem. Lluknbl mo mnepemenHoi. Mcmonbp3oBaHue TaGIuUIy
TPACCUPOBKHU

3.3

Pa3paboTka u mporpaMMHas peaju3ans aarOpUTMOB PEIICHHs THUIIOBBIX 3a/aa4
6azoBoro ypoBHs. llpumepsl 3amadu: anropuTMbel 00paOOTKM KOHEYHON YMCIOBOM
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MOCJICIOBATEILHOCTH (BBIYUCIICHUE CYMM, IMPOW3BEICHUH, KOJIWYECTBA JJIEMEHTOB C
3aJJaHHBIMH CBOMCTBaMM), aJITOPUTMBI aHATIN3a 3aIMCH YHUCEI B MMO3UIIMOHHON CHCTEME
CUMCIICHMSI, aJITOPUTMBI pPELICHUs 3aJad METOJO0M Iepedopa (MOMCK HauOOJBIIETO
00IIero JAeTUTENs IBYX HATYPaIbHBIX YHCEN, IPOBEPKA YUCIIA HA TIPOCTOTY)

3.4

OO0paboTKa CHMBOJILHBIX JAaHHBIX. BCTpOeHHBIE (YHKIUU SI3bIKA MPOTPaMMHUPOBAHUS
U1 00pabOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BeMWYMHBI (MacCUBBI). AJNTOPUTMBI pabOTBl C AIEMEHTaMH MAacCHBa C
OJIHOKPATHBIM TMPOCMOTPOM MAaCCHMBa: CyMMHPOBAaHHME JJIEMEHTOB MAacCHBA, MOJCUYET
KOJIMYECTBA (CYMMBI) 3JIEMEHTOB MAacCCHBA, YAOBIIETBOPSAIOIINX 33J]aHHOMY YCJIOBHIO,
HaxOXXJIEHWE HaAuOOJbIIEro  (HAaMMEHBIIEro) 3HAYCHHS  OJJEMEHTOB  MAacCHUBa,
HaxOXXJIGHHE BTOPOTO T1I0 BEJIWYMHE HauOOJIbIIEro (HAMMEHBIIET0) 3HAYCHUS,
JIMHEWHBIN TIOWCK AJIEMEHTA, MePEeCTaHOBKA 2JIEMEHTOB MacCUBa B 0OPAaTHOM TIOPSJIKE.

CoptupoBka oJHOMEpHOro mMaccua. [IpocTbie METOAbI COPTUPOBKH (HampuMep, METO
My3bIpbKa, METOJ1 BEIOOPa, COPTUPOBKA BcTaBKkamu). [loanporpamMmel

NudopmanioHHbIe TEXHOIOTHH

4.1

Anamu3  nmaHHbBIX. OCHOBHBIE 33aJaud  aHaIWM3a JIaHHBIX:  IPOTHO3HPOBAHUE,
Kiaccu(uKaIys, KIacTepu3amys, aHaIu3 OTKIOHeHUH. [locnenoBaTeIbHOCTh peIIeHUs
3aJad aHaliM3a JaHHBIX: cOOp TEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KadecTBa
JTAHHBIX, BEIOOP W (WJIM) TTOCTPOSHUE MOJIEH, TpeoOpa3oBaHNe JaHHBIX, BU3yaId3aIus
JAHHBIX, HHTEPIIPETAIUS PE3yIbTaTOB

4.2

Anamms JaHHBIX C IMOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH. Brrancnenue CYMMBI, CPEAHETO
apI/I(bMeTI/ILIeCKOFO, HauOOJIBIIEr0 U HAUMEHBIIIET0 3HAUEHUH Juaria3oHa

4.3

KOMHLIOTCpHO-MaTeMaTI/I‘IeCKI/Ie MOACIIN. OTansl KOMIIBIOTCPHO-MATEMATHUYCCKOI'O
MOACIIMPOBAHUA: IIOCTAHOBKA 3ajiadu, pa3pa60TKa MOAC/IN, TCCTHPOBAHHUC MOJCIIHU,
KOMHLIOTCpHLIﬁ OKCIICPUMCHT, aHAJIN3 PE3YJIbTATOB MOACINPOBAHUSA

4.4

UucneHnHoe pelieHrne ypaBHEeHHH ¢ MOMOIIbI0 110100pa mapaMerpa

4.5

Tabnuunble (pensiuoHHbIE) 0a3bl NaHHBIX. Tabmuia - MpeacTaBiIeHHE CBEACHUN 00
OIHOTHIIHEIX 00BekTax. Ilome, 3ammch. Kimrou tabmumel. Pabora ¢ roroBoii 6azoit
JMaHHBIX. 3anoiHeHue Oaszpl naHHBIX. [loWCK, copTHpOBKa W (QUIbTpamus 3amucei.
3anpocskl Ha BBIOOPKY [NaHHBIX. 3ampochl ¢ MapaMeTpaMmu. BoelduciseMble MO B
3anpocax.MHorotabnuyHbie 6a3bl JaHHBIX. TUIIBI CBSI3€ MEXIy TaOnuIaMu. 3ampockl
K MHOTOTAOJIHYHBIM 0a3aM JaHHBIX
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I[TPOBEPAEMBIE HA EI'D [10 MHOOPMATHUKE TPEBOBAHHMA K
PE3VJIbTATAM OCBOEHUMA OOII COO U IIEPEYEHb 9JIEMEHTOB
COIEPXAHUVA, ITPOBEPAEMBIX HA EI'D I10 UHOPOPMATHUKE

JUst mpoBeAeH!s €MHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o nHdopmaruke (nanee - EI'D mo

nHPOpPMATHKE) HUCHOJB3yeTcs TepedeHb (KoAu(UKaTop) NPOBEPSEMBIX TpPEOOBaHWA K

pe3yapTaTam

OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MNpPOTrpaMMbI  CPEIAHEro  oOIIero

O6pa3OBaHI/I$I 1 DJICMCHTOB COJACPIKaHUA.

[Iposepsembie Ha EI'D no nnpopmaTike TpeGoBaHUs

K pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON TPOrpaMMBI

cpenHero ooOiero oopasoBaHus

Kon [IpoBepsiemMble TpebGOBaHMS K MpPEIMETHBIM pE3yJbTaTaM OCBOEHHUS OCHOBHOM

MPOBEPSIEMOTO | 00pa30BaTEIHLHOM MPOTPaMMBI CPEAHETO O0IIero 00pa3oBaHus

TpeboBaHUs

1. 3HaTh (MOHUMATBH)

11 [lonumaHue OCHOBHBIX MNPUHLUIOB YCTPOMCTBA U  (QPYHKUHOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWMIIBHBIX KOMIBIOTEPOB; TEHICHIIMA
pPa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTUW; BIaJ€HUWE HaBbIKaMH pabOThl ¢
OTIEPAllMOHHBIMM ~ CHUCTEMaMH M  OCHOBHBIMH  BHJAMU  IPOTPaMMHOTO
obecrnieueHus JUIsl pelieHns yueOHbIX 3a/1a4 10 BHIOpAaHHOM Crieuanu3aiuu

1.2 Hannune mnpeacraBneHuit o  0a30BbIX  OPHUHLMIIAX ~ OpraHU3alud U
(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH

1.3 [loHumaHue OCHOBHBIX MPHUHIMIIOB AMCKPETU3ALMU PA3IUYHBIX BHUJIOB
uHbopmauu

14 [Tonnmanne ©0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH M  TEKCTOBOM
uHbopMaIMu (3aMuch YUCENl B TMO3UIMOHHOM CHCTEME CUUCIEHUSA, NEIUMOCTh
[ENbIX YHCEe; HAXOXKJICHHE BCEX IMPOCTHIX YHWCENl B 3aJaHHOM JUamNa3oHeE;
00paboTKka MHOTOPA3PATHBIX MENbIX YHCEN;, aHaJhu3 CHMBOJBHBIX CTPOK U
JPYTUX), aNTOPUTMOB TIOMCKA U COPTUPOBKHU

15 3naHue (yHKIMOHAJIbHBIE BO3MOKHOCTH WHCTPYMEHTAJIbHBIX CPEACTB CpPEJIbI
pa3paboTku

1.6 Brnagenue ocHOBHBIMU CBEIEHUSIMHU O 0a3axX MaHHBIX, UX CTPYKTYpe, CPEACTBAxX
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co3manus ¥ paboThl C HUMH

1.7

IloHnMaHue BO3MOXHOCTE M OIPAHUYEHHMM TEXHOJOTMM MCKYCCTBEHHOTO
MHTEJUIEKTa B  pa3M4YHBIX  00JacTsAX; HaJIW4YHe TMPEICTaBIeHHH 00
UCII0JIb30BAaHUU UH(POPMALMOHHBIX TEXHOJIOTUI B pa3IMyYHBIX
npoecCHOHATBHBIX chepax

1.8

Bianenne — TeopermueckMM  ammapaToM, — HO3BOJISIIOIIMM  OCYILECTBIITH
MIPEACTABICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B Pa3IM4YHBIX CHUCTEMaxX
CUMCJICHUS]; BBINOJHATH MPEOOpa30BaHUsI JOTMUYECKUX BBIPAKEHUN, HCHOJb3YS
3aKOHBI aNreOpsl JIOTUKH; ONPEENATh KpaTyalllinil MyTh BO B3BELIEHHOM Ipade
M KOJIMYECTBO IIyTE€H MEXKIy BEpIIMHAMU OPHEHTHPOBAHHOTO ALMKIMYECKOTO

rpada

Ymers

2.1

YMeHue HCIOoNb30BaTh KOMITBIOTEPHO-MaTeMaTHUECKUE MOJEIH JUIS aHaIu3a
00OBEKTOB W TMPOIECCOB: (POPMYTUPOBATH IENIb MOJEIUPOBAHUS, BBITIOJIHSITH
aHallM3 Ppe3yJbTaTOB, IIOJNYYCHHBIX B XOJI€ MOJICIIMPOBAHUS; OICHUBAThH
aJICKBaTHOCTh MOJICITH MOJICTTUPYEMOMY OOBEKTY HIIM TIPOLIECCY; MPEICTABISAThH
pe3yabTaThl MOJICTTMPOBAHUS B HATJISITHOM BUJIC

2.2

YMenue — kimacCUPUIMPOBATH  OCHOBHBIE  3aJaud  aHajdu3a  JIAaHHBIX
(mporno3upoBanue, KkiaccupuKalus, KIacTepU3alus, aHadu3 OTKJIOHEHUH);
NOHMMATh T[OCJIEIOBATEIbHOCTh pEHICHMs] 3aJad aHajiu3a JaHHBIX: CcOop
NEPBUYHBIX JAaHHBIX, OYUCTKA M OILIEHKa KauecTBa JaHHBIX, BBHIOOp H (WIIN)
[IOCTPOGHHE MOJIeNH, Mpeodpa3oBaHUE [aHHBIX, BU3yalW3alMs JaHHbBIX,
UHTEPIIpEeTaLNsI Pe3yabTaTOB

2.3

YMmenue omnpenenits UHQOPMALMOHHBIM O0bEM TEKCTOBBIX, TpaQHUUecKux U
3BYKOBBIX JIAaHHBIX MpPU 3aJaHHBIX [apamMeTpax JUCKPETH3aluu. YMEHHe
OTIPEeNIATh CPEIHIOI CKOPOCTh Tepefaud JaHHBIX, OLEHUBATh H3MEHEHHE
BPEMEHH TIepefaud MpU H3MEHEHMH HHQPOPMAIIMOHHOTO oObeMa MaHHBIX U
XapaKTEePUCTUK KaHalla CBS3U

24

YMmenue CTPOUTHL KOM, 06GCH€‘lI/IBaIOH_[I/II71 HAaMMCHBIIYIO BO3MOXHYIO CPCIHIOIO
JUINHY COO6IJ.[€HI/I$I npu HW3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHHne HCIojab30BaTh npu pCeliCHUU 3aaav CBOMCTBA IO3UIIMOHHOM 3alHCH
YUuCCil, aJropuTMbl MHOCTPOCHHUA 3allMCH YHUCIIa B MMO3UIIMOHHOM CHCTEME
CUHUCJIICHUA C 3aJaHHbBIM OCHOBAHHEM U TNOCTPOCHHA UYHUCIIA TI0 CTPOKE,
co;[epn(ameﬁ 3allCh JTOr0 YHCIa B MO3UIHMOHHON CHCTEME CUHCICHHS C
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3alaHHbIM OCHOBAaHUCM; YMCHHUC BbIINIOJIHATH apI/I(i)MeTI/I‘IGCKI/Ie orcpaluyu B
IIO3UIIMOHHBIX CUCTEMAX CUUCICHUA

2.6

YMeHue CTpoUTh JIOTHYECKOE BBIPAKEHUE B IU3BbIOHKTUBHOW M KOHBIOHKTHBHOMN
HOpPMaJIbHBIX (popMax 1Mo 3aJaHHON TaOIHIle HCTUHHOCTH; UCCIEN0BaTh 001aCTh
UCTUHHOCTU BBICKA3bIBaHUS, COJEPIKAILErO IMEPEMEHHbIC; PELIaTh HECJI0KHbIE
JIOTUYECKHE YPaBHEHUS

2.7

YMeHue pemiath aNrOPUTMHYECKUE 3aj7aud, CBSI3aHHBIE C aHaIm30M TIpados
(3agaun  TOCTPOEHMSI ONTHUMAIBHOTO MYTH MEXAy BeplIMHamu Tpada,
ONpeNeNeHUuss  KOJIMYECTBA  PA3JIMYHBIX  IyTe  MEXAYy  BEpLIMHAMHU
OPHEHTHUPOBAHHOTO AlUKJINYECKOTO Tpada)

2.8

YMeHHe HCHOJIb30BaTh JEPEBbS NPH AHAIW3E W IOCTPOCHHM KOJOB M JUIS
MIpe/ICTaBICHUs] apu(PMETHUECKUX BBIPAKEHUM, NpU pelIeHud 3a7ay IOHCKa U
COPTHPOBKHM; YMEHHE CTPOMTH JI€PEBO MWIPhHl IO 33JaHHOMY QJITOPUTMY;
pa3pabaTbeiBaTh 1 0O0CHOBBIBATh BHIMTPHIIIHYIO CTPATETHIO UTPbI

2.9

YMeHue aHanu3MpoBaTh aITOPUTMBI C UCIHOJIB30BAaHUEM TAOJIUI] TPACCHPOBKHU;
OmpenensaTs ©0e3 HCIONb30BaHUA KOMIIBIOTEpPA PE3yJbTaThl  BBIMOJHEHUS
HECJIOKHBIX IIPOTPaMM, BKITFOUYAIONINX LUKIIbI, BETBJICHUS U MOANPOrPAMMBI, IIPU
3aJJaHHBIX UCXO/IHBIX JaHHBIX

2.10

YMeHue omnpeaensiTh CI0XHOCTh H3y4aeMbIX B Kypce 0a30BbIX alIrOpUTMOB
(cymMMupoBaHHME DJJIEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, IepeOopHbIe
QITOPUTMBI, ABOUYHBINA MOUCK) U MPUBOJUTH MIPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOIl CII0KHOCTH ISl pelIeHHs] OHOM 3aaun

211

Bnanenne yHUBEpCalibHBIM SI3BIKOM TPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npencraBieHussMH O 6a30BBIX THIIAX JaHHBIX
U CTPYKTypaxX JIaHHBIX; YMCHHE WCIIOJIb30BaTh OCHOBHBIC YIPABJISIOIINE
KOHCTPYKIIMM; YMEHHE OCYIICCTBISATh aHAINW3 MPEJIOKEHHON MPOrpaMMBbl:
OTIPENICNATh PE3yIbTaThl PA0OTHI MPOrPAMMBI IPH 33JaHHBIX UCXOJHBIX JAHHBIX;
OTIpENIeNATh, PU KAaKUX HMCXOJHBIX TAHHBIX BO3MOXHO MOJYYECHUE YKa3aHHBIX
pe3yabTaTOB; BBISBIATH JaHHBIE, KOTOPHIE MOTYT MPUBECTH K OMHOKE B padoTe
nporpaMMel; (HOPMYIHUPOBATh MPEUIOKEHHUS] MO YIYYIICHHUIO MPOrpaMMHOTO
KozJa

2.12

YMeHue  peanu3oBbIBaTh ~ HAa  BBIOpAaHHOM Uil  HM3YYeHHs]  SI3bIKE
nporpaMmupoBaHus Beicokoro ypoBHs (ITackams, Python, Java, C++, C#)
TUTIOBBIE aJITOPUTMBI OOPAOOTKU YHCEJ, YUCIOBBIX MOCIEIOBATeNbHOCTEH U
MacCUBOB: TMpEACTaBICHUE YHCIa B BHJAE HaOOpa MPOCTBIX COMHOXKHUTEINEH;
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HAXOXXJCHHE MaKCUMAJIbHOW (MUHHMAaJIbHOM) LU(PBI HATYpaIbHOTO YHCIA,
3alMCAaHHOTO B CHUCTEME CYHCICHHMS C OCHOBaHMEM, HempesbimaromuMm 10;
BBIUMCIIEHUE OOOOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MacCHUBa WJIM YHCIOBOM
MOCIIEIOBATEILHOCTH (CyMMBI, TIPOM3BENEHHSI CPEIHEro apu(pMeTHdeckoro,
MUHUMAQJIbHOTO U MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSAIOUIMX 33JaHHOMY YCIIOBHIO); COPTHPOBKY JJIEMEHTOB MAacCHBa;
YMEHHME HCII0JIb30BATh B IPOrpaMMax JIaHHBIE PA3JIMYHBIX THUIIOB C Y4ETOM
OTpaHUYEHUM Ha JAMAINA30H MUX BO3MOXHBIX 3HAUEHUH, IPUMEHSTH IIPU PELLICHUU
3a/a4 CTPYKTYpbl JaHHBIX (CHHCKH, CJIOBAapu, CTE€KH, OYEpENHu, JEPEBBS);
MPUMEHATh CTAaHAAPTHBIE U COOCTBEHHbIE MOANPOTpaMMBI i 00pabOTKU
YHUCIIOBBIX JAaHHBIX M CHUMBOJBHBIX CTpPOK; HCIIOJIb30BaTh MpU pazpaboTke
nporpaMM OMOIMOTEKH MOANPOrpaMM; YMEHHE HCIOJIb30BATh CPEACTBA OTIAIKU
MIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13 YMeHue Hucnonb30BaTh JIEKTPOHHBbIE TaOMUIBI Ui aHaln3a, MPeICTaBiICHUs U
00paboTKM AaHHBIX (BKJIOYash BHIOOP ONTHMAJIBHOIO pelIeHHs, NMOJ00p JIMHUU
TpPeHJla, pelleHre 3ajad MPOTHO3WPOBAHMS); YMEHHUE HCMOJIb30BaTh TAOIWYHbIE
(pensioHHbIe) 0a3bl TaHHBIX M CIIPABOYHBIE CHCTEMBI

2.14 YMeHHne OpraHu3oBbIBaTh JUYHOEC HMH(POPMAIIMOHHOE MPOCTPAHCTBO  C

WCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB HU(GPOBBIX TEXHOJOTHH; MOHWMaHHE
BO3MOKHOCTEH IIM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, ITH(PPOBBIX
00pa3oBaTeIIbHBIX CEPBHUCOB

[Tepedens 251eMEeHTOB cojiepkanus, mpoBepsieMbix Ha EI'Omno nundopmaruke

Kon [IpoBepsieMblii 37IEMEHT COJIEpKAHUS

1 udpoBas rpaMOTHOCTH

11 OCHOBHBIE TEHAEHUMM Ppa3BUTUS KOMIIBIOTEPHBIX TexHojoruil. [lapamienbHele
BbIUMCIIEHUS. MHOIronpoleccopHsle cUcTeMbl. PacnpeneneHHble BBIYMCIUTEIbHbIC
CUCTEeMbI U 00paboTKa OOJIBIINX JAHHBIX

1.2 [TpuHIMOBI TOCTPOEHHS U alllapaTHble KOMIIOHEHThl KOMIbIOTEpHBIX ceTeil. CeTeBble
npotokoiibl. Cets UuTepHeT. Anpecanust B cetit MuTeprer. [Ipotokomnst creka TCP/IP.
Cucrema noMeHHbIX HMMeH. Paznenenue |P-cetm Ha mojceTH ¢ HMOMOIIBIO Macok
MOACETEN

1.3 QaiinoBas cucrema. Ilouck B daiinoBoit cucteme. IlpuHIMOBI pa3MerieHuss |

uMeHOBaHUs (ailoB B JnoiaroBpeMeHHoi mnamstu. IllaGnoHbl uis omMcaHUs TPyl
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¢aiinos

14

CkopocTb mepeau JaHHBIX. 3aBHCUMOCTh BPEMEHH Iepeiadud OT UH(POPMALMOHHOTO
o0beMa JJAHHBIX M XapaKTePUCTHUK KaHaa CBS3H

1.5

HIudposanue nanapix. CUMMeTpUYHBIE H HeCUMMeTprudHbIe mudpsl. Lndpsr npocroii
3amensbl. [ugp Leszaps. Hudpp Buwkenepa. Anroputm mudpoBanus RSA

1.6

Konapl, mozBonstonye oOHapyKMBaTb W HCIPABJIATH OIIMOKH, BO3HUKAIOLIUE IPU
nepenave naHHbIX. PacctostHne Xsmmunra. Koguposanue ¢ noBropenuem 6utoB. Kombl
X3MMHHTa

TeopeTnueckne 0CHOBBI HHPOPMATUKU

2.1

JIBonyHOe KoaupoBaHue. PaBHOMEpHBIE M HEpAaBHOMEpHBIE KOAbL. JlekoaupoBaHHE
COOOIIEHNH, 3amMCaHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KOMOB. YcioBue DaHo.
[TocTpoeHnne 0JTHO3HAYHO IEKOIMPYEMBIX KOJIOB C ITIOMOIIBIO JEpEeBa

2.2

Teopernueckne Mmoaxonpl K OLIEHKe KosindecTBa MH(opmanuu. EaunHuibl n3MepeHus
KonuuecTBa MHpopManuu. AnpaBUTHBIM MOAXOA K OILEHKE KOJIMYECTBa MH(OpPMALUU.
3akoH amauTUBHOCTH WHpopManun. @opmyna Xaptiau. MabopMarus U BEPOSITHOCTD.
®opwmyna lllennona

2.3

Cucremsbl cuncnenus. Pa3BepHyras 3amuch LENBIX U JIPOOHBIX YUCEN B MO3UIIMOHHOMN
cucreme cuucieHus. CBoICTBa MO3UIMOHHONM 3amMcH 4YHCIA: KOJUYECTBO LU(p B
3aMMcy, MPU3HAK JIEIMMOCTH YHUCJIa HAa OCHOBAHHWE CUCTEMbI CUUCICHHUA. AJITOPUTM
nepeBoJia 1eJIoT0 Yucia U3 P-UYHON CHCTEMBI CUMCICHHUS B JECATUYHYIO. AJNTOPUTM
nepeBojia KOHeYHOW P-uuHO#l npobu B AecATHYHYIO. AJITOPUTM TEepeBOAa LEJIOTO
yucla U3 JECATHYHON cuctembl cuucienus B P-uunyro. IlepeBon KoHedHOM
necsTuuHOM apoOu B P-munyro. /[BomyHas, BocbMepu4Has M IIECTHaALATEpUYHAS
CUCTEMBI CUHCIICHUS, CBSA3b MEXAY HUMHU. Apu(METHUECKHE ONepaliy B MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHUS

24

Tpoanas[ YPaBHOBCUICHHAA CUCTEMA CUUCICHUA. I[BOI/I‘IHO'I[CCHTI/I"IHaH cucreMma
CUHCIICHUA

2.5

Komuposanue tekcroB. Kommupoka ASCII. OpnoGaiitHbie komupoBku. CraHgapT
UNICODE. Koauposka UTF-8. Onpeznenenue nHGOpMaIMOHHOTO 00beMa TEKCTOBBIX
cooOIeHuiH

2.6

KoaupoBanue wu3o0pakenuii. OneHka WHGPOPMAIMOHHOTO oObeMa TrpadudyecKux
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JaHHBIX TP 3aJaHHBIX Pa3pCIICHHUU W T. JIY6I/IHG KOAUpOBaHUA LBCTA. HBCTOBBIG
MOJICIIN.

KomupoBanue 3Byka. OneHka HH()OpPMAIMOHHOTO OOBEMa 3BYKOBBIX JAHHBIX IPU
3aJJaHHBIX YaCTOTE TUCKPETH3AIUHU U PA3PsIHOCTH KOIUPOBAHUS

2.7

AnrebOpa noruku. [lonsitue BbicKa3piBaHus. BrickaszpiBaTenbHbIE (GOPMBI (IPEIUKATHI).
KBaHTOpBI Cyl1ECTBOBAaHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. Tadmauiel UCTUHHOCTH. Jloruueckue BoipakeHus. Jloruyeckue
ToXxaecTBa. JIornueckue onepanuu U Orepanuy HaJ MHOKECTBaMHU.

3aKoHbI anreOpbl JOTMKU. DKBUBAJIEHTHbIE IPEOOpPa30BaHUs JOTMYECKUX BBIPAKEHUH.
Jlornueckue ypaBHEHHUs U CHCTEMBbI YPABHEHUM.

Jlornueckue GyHKITUU. 3aBUCUMOCTh KOJUYECTBA BO3ZMOKHBIX JTIOTUUECKUX (DYHKIIHI OT
KOJINYECTBA APTyMEHTOB.

Kanonunueckue popmbl JOrHUECKUX BBIPAKEHUM

2.8

COBepHIeHHBIe JAN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC q)OpMI)I, AJITOPUTMBI UX
IIOCTPOCHHUA T10 Ta6n1/1ue HCTUHHOCTH

2.9

Jlormyeckue  sieMeHTBI B cocTaBe  Kkommblotepa.  Tpurrep.  Cymmarop.
Muoropa3psiaablidi  cymmartop. IlocTpoeHne cxem Ha JIOTMYECKHMX JJIEMEHTax I10
3aJaHHOMY JIOTMYECKOMY BBIP@XEHHUIO. 3amucCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM cxeme

2.10

Mopenn u wmogenupoBanue. llenu MopenupoBaHus. AJEKBAaTHOCTb — MOJETHU
MoJenupyeMoMy 00beKTY WiH nporeccy. dopmanu3zanus IpUKIaIHbIX 3a1a4.

[IpencraBneHue pe3yabTaTOB MOJCIMPOBAHUS B BHJE, YJOOHOM Ui BOCHPHUSTHUS
yeoBekoM. I'paduueckoe mpeacTaBIeHHE TaHHBIX (CXEMBbI, TaOIUIIbI, TPAdUKH).

211

[IpencrapieHue LeNbIX YKMCEN B MaMsATH KOMIIbioTepa. OrpaHUYEHHOCTh Juaria3zoHa
Yyycesl MpU OTPAaHMYCHHHM KOJIMYEeCTBa pa3psaaoB. llepenonHeHue paspsiHOM CETKU.
be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOWYHBIN JOMOIHUTEIBLHBIA KOJI
OTPHULATEIBHBIX YUCE.

[ToOuToBBIe nOrMueckue omnepauuu. Jlornyeckuid, apupMeTHUECKUN W LUKIUYECKUN
casuru. [lludpoBanue ¢ momonibo NOOUTOBOH onepanuu "uckirodaroniee NIJIN"

212

HpC,Z[CTaBJ'ICHI/IC BCIICCTBCHHBIX YHUCCII B IMaMIATH KOMIIBIOTCPA. 3Haqa111a;1 4yaCTb H
HopsAAOK 4YHUCIIA. I[I/IaHa3OH 3HAYEHHUI BEIIECTBEHHBIX YHCEI. Hp06J'ICMBI XpaHCHHUA
BCIICCTBCHHBIX  YMCCII, CBA3AaHHBIC C  OIpaHUYCHHUCM  KOJIMYECTBA  Pa3pPsAOO0B.
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Brinmoanenue onepaunﬁ C BCHICCTBCHHBIMHM YHKCJIaMHM, HAKOIIJICHUC OIMOOK npu
BBIYHCJICHUAX

2.13

I'padsl. OcHoBHBIe MoHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHII
CMEXHOCTH, BECOBBIX MAaTpHll, CIUCKOB CMEXHOCTH. PeleHne anropuTMHYecKux
3a1ad, CBS3aHHBIX C aHAIM30M rpadoB (MOCTPOEHUE ONTHMAIBHOTO IIYTH MEXKIY
BepIIMHAMH Tpada, ONpeeIeHrne KOJUYECTBA PA3IUYHBIX MyTeH MEXIy BEepIIHHAMH
OPUEHTUPOBAHHOTO AIMKINIECKOTO rpada)

2.14

HepeBpsa. bunapHoe nepeBo. JlepeBbst moucka. Cnocobbsl 00xoma jepesa.
[IpencraBnenue apupmMeTHUECKUX BhIpakeHUH B Buje Aepesa. Mcnonb3oBanue rpados
U JIEpEBbEB MPH ONMMCAHUN 0OBEKTOB U IPOLIECCOB OKPYXKAIOIIETO MUpa

2.15

JluckpeTHble WTrpbl JABYX HWIPOKOB ¢ TosiHOM wuH(opmanuei. Iloctpoenue nepena
nepedopa BapuaHTOB, OMIMCAHNE CTPATErUH UTPhI B TaOIMYHOM dopme. BeurpoliiHbie 1
IIPOUTPBIIITHBIC ITO3HUITNH. BBII/IFpI)IIHHBIe CTpaTcrun

2.16

CpencrtBa HMCKYCCTBEHHOTO HWHTeIIeKTa. WaeHTHduKanmus U MOUCK H300pa’keHui,
pacrio3HaBaHue Jull. lcnoib3oBaHME METOAOB HCKYCCTBEHHOTO HHTEIEKTa B
oOyyaromux cucteMax. lcrosnp30BaHHE METOJOB MCKYCCTBEHHOIO WHTEIJIEKTa B
pobotoTexnuke. uTepHeT Bemieil. Heiiponusie cetn

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

3.1

dopmanuzanys MOHATUS anroputMa. MamuHa TeroprHTa Kak YHUBEpCcaiabHas MOJIETb
BBLIYHCJIEHUHN

3.2

OneHka CII0KHOCTH BbIYUCIECHUN. Bpems paboThl 1 00bEM HCHOIB3yEeMON MaMSTH, UX
3aBUCHUMOCTh OT pa3Mepa HUCXOIHBIX JaHHBIX. OIeHKa aCUMITOTHYECKOW CIO0XKHOCTHU
QITOPUTMOB. ANTOPUTMBI TOJMHOMHATIBHOU CcJ0XXKHOCTU. [lepebopHbIe anropUTMBIL.
[Ipumepbl pa3NIUYHBIX aNTOPUTMOB pEIICHUS OJHOM 3a/Jadyd, KOTOPbIE HMEIOT
Pa3TUYHYIO CII0OXKHOCTD

3.3

OmnpeneneHne BOZMOKHBIX PE3YJIbTaTOB pabOTHl MPOCTEUIINX aITOPUTMOB YIPaBICHUS
UCTIOJHUTENSMUA U BBIYMCIUTEIBHBIX aIrOpUTMOB. OrpesiesieHne MCXOJHbIX JaHHBIX,
IIPU KOTOPBIX AITOPUTM MOXKET JaTh TpeOyeMblil pe3yabTar

3.4

Anroput™bel 00pabOTKHU HATYpaTbHBIX YHCEN, 3alMCAHHBIX B MO3UIMOHHBIX CHCTEMax
CUMCTICHHS: pa30ueHue 3alucy YKciia Ha OTAENbHbIe NU(PBI, HAXO0XKACHUE CYMMBI U
Mpou3BeAeHUs U, HAXOKICHHE MAKCUMAITbHOW (MUHUMAIBHOMN ) UQPHI.

Hpe,[[CTaBJ'IeHI/IC quciia B BUAC Ha6opa IMPOCTBIX COMHOXUTEIICH. AIr OPpUTM 6BICTp01"0
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BO3BEJICHUSI B CTemeHb. [OMCK MPOCTBIX YHCEN B 33/IaHHOM JHMAIa30He C MOMOIIBIO
anroputMma "peniero Iparocdena”

3.5

MHoropasps/iHble Lelble Yncia, 3a1a4i JUIMHHON apu(MeTUKN

3.6

SI3pik  mporpammupoBanusi (ITackans, Python, Java, C++, C#). Tumbsl paHHBIX:
LEJIOYMCIICHHBIC, BEIECTBEHHbIC, CUMBOJIbHBIC, JIornueckue. BerBienus. CloxHbIC
yciioBus. Llukiel ¢ yciioBueMm. LIUKibl 10 nepemMeHHoM.

OOpaboTka maHHBIX, XpaHsAmuxcs B (¢ainax. TekcroBble U ABOUYHBIE (HAMIIBL.
dailnoBble nepeMeHHbIe ((pailioBble ykazaTenu). Yrenue us ¢aiina. 3anuce B daii.

Pa3Ouenne 3amaum Ha mnoazagauu. llogmporpammbl (mpoueaypbl M (QYHKLHH).
Wcnonb3oBanue craHAapTHONW OMOIMOTEKH sI3bIKa IPOTrPAMMUPOBAHUS

3.7

Pexypcus. PexypcuBHble mnpouenypsl u (QyHkuumu. Mcnonp3oBaHue cTeka s
OpraHu3aIi PEeKypCUBHBIX BBI30BOB

3.8

Yucnennsie MeToibl. TouHOE M MPUOIMKEHHOE pelieHus 3a1aun. YucaeHHoe pelieHne
ypaBHEHUN C TOMOULIpI0 Toa00pa mapaMerpa. YucieHHble METOJbl peleHUs
ypaBHEHU: MeTon mepedopa, METOoA TMOJIOBUHHOTO jeieHus. [IpubmmkeHHoe
BBIYMCIICHUE JJIUH KpHUBBIX. Bhluncienue muomaneil puryp ¢ momMouiblo 4HCIEHHBIX
METO/JI0OB (METOJ MpPSIMOYTOJILHMKOB, MeTon Tpanenuii). Ilomck Makcumyma
(MuHEMYMa) QYHKITUUA OJHOM MEPEMEHHON METOJAO0M ITOJIOBUHHOTO JCIICHUS

3.9

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (DYHKIMH SI3bIKa MPOrPAMMUPOBAHUS
Ui 00pabOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI 0OpabOTKHM CHMBOJIBHBIX CTPOK:
MOJICYET KOJMYECTBA MOSBICHUN CHMBOJA B CTPOKE, pa3OuMeHuEe CTPOKU Ha CJIOBa IO
MpOoOeIbHBIM CUMBOJIaM, TOUCK MOJCTPOKU BHYTPHU JAHHOW CTPOKH, 3aMEHA HalJICHHOMN
MOACTPOKH Ha Jpyryro cTpoKy. ['eHepamusi Bcex CJIOB B HEKOTOpoM aldaBute,
yIIOBJETBOPSIOUINX 33aJJaHHBIM orpaHuueHusiM. [IpeoOpa3zoBanue yucia B CUMBOJIBHYIO
CTPOKY U 00paTHO

3.10

MaccuBbl M MOCIIE0BAaTENILHOCTH Yucell. BbruncineHnne 000OLIEHHBIX XapaKTepUCTUK
9JIEMEHTOB MaccHBa MJIM YHCIOBOM MOCJENOBATENbHOCTH (CyMMBI, IpPOHU3BEACHUS,
CpeAHEro apu(pMeTH4ecKoro, MHMHHUMAJIBHOTO M  MAaKCHMAJIbHOTO  BJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIUX 33JaHHOMY YCIOBHIO). JIMHEHHBIH MOUCK
3aJJaHHOTO 3HAa4YE€HUs B MacCHBE. AJTOPUTMBI PAaOOTHI C 3JIEMEHTAaMH MacCuBa C
OJIHOKpAaTHBIM IMPOCMOTpOM MaccuBa. CopTHpoBKa OAHOMEpPHOro Maccuba. [Ipocteie
METOJIbl COPTHPOBKH (METOJ ITy3bIpbKa, METOJl BBIOOpA, COPTHPOBKA BCTABKAMM).
CoprtupoBka ciusHueM. breicTpas coptupoBka wmaccuBa (amroput™m  QuickSort).
JIBOMUHBIN MOMCK B OTCOPTUPOBAHHOM MAacCHBE
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3.11

JIByMepHbIE MaccuBBbl (MaTpulbl). AJNTOpUTMBI OOpaOOTKH JABYMEPHBIX MAacCHBOB:
3all0JJHEHUE JIBYMEPHOTO YHMCIIOBOTO MaccuBa I10 3aJaHHbIM IIpaBUJIaM, IIOUCK
JJIEMEHTA B JIBYMEPHOM MAacCUBE, BBIUMCIEHHE MakKCUMyMa (MUHUMYyMa) U CyMMbI
9JIEMEHTOB JIByMEPHOI'O MAacCHBa, II€PECTAaHOBKA CTPOK M CTOJNOLOB JABYMEPHOIO
MaccuBa

3.12

CrnoBapu (accouMaTMBHBIE MACCUBBI, OTOOpaxkeHus). Xomi-radmuibl. IlocTpoenue
aJ1(haBUTHO-YACTOTHOTO CIIOBAPS JUIs 33JaHHOTO TEKCTa

3.13

Crexku. Ananus MPaBUIBHOCTH CKOOOYHOTO BBIPAXKEHHUS. Brruncnenue
apru(METUYECKOTO BBIPAXKEHUS, 3alHCaHHOTO B TOCThUKCHONW Qopme. Ouepenu.
Hcnonw3oBanue ouepenu Jyisi BpEMEHHOTO XPaHEHHUS TaHHBIX

3.14

Anroputmsl Ha rpagax. [loctpoeHrne MUHHMaIbHOTO OCTOBHOTO JiepeBa B3BEIIEHHOTO
CBSA3HOIO HEOpUEHTHpoBaHHOro rpada. KomauuecTBO pa3iuyHBIX MyTeH MexIy
BEpIIMHAMU OPUEHTUPOBAHHOTO allMKJINYecKoro rpada. Anroputm JeiikcTpol

3.15

HepeBpsa. Peanmmszanusa paepeBa € NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4YHBIE
(bunapubeie) gnepeBbsa. l[locTpoeHwe gaepeBa IS 3aJaHHOTO  apUPMETHIECKOTO
BbIpaKeHUs. PexypcuBHbIE anropuTMbl o0xofa nepeBa. lcmosb3oBaHue cTeka u
odepeau A1 00Xo/a 1epeBa

3.16

JluHamuueckoe MpOrpaMMHpOBaHHE KaK METOJ pEIIeHUs 3a7ad C COXpaHEHUEM
MIPOMEXYTOUHBIX Pe3ylbTaTOB. 3aJaud, pellaeMble C TMOMOIIbI0 JUHAMHYECKOTO
MIPOrpaMMUPOBAHMS: BBIYHUCICHHE PEKYPCUBHBIX (YHKIUH, MOACYET KOJIMYECTBa
BApUAHTOB, 3a/1a41 ONTUMH3AIIU

3.17

[Tonsitne 006 O0OBEKTHO-OPUEHTHPOBAHHOM MporpaMMupoBaHUU. OOBEKTHI M KIIACCHI.
CpoiictBa U MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHanu3. Pa3paboTka
MporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO ToaxoAa. MHKancymsmus,
HacJeI0BaHUE, MOJTUMOPPHU3IM

NudopmanroHHbie TEXHOIOTHH

4.1

Ananuz JaHHBIX. OcHOBHBIC 3aga4uu aHallu3a  JaHHBIX!: MMPOTrHO3NPOBAHHUC,
KJ'IaCCI/I(I)I/IKaLII/IH, KJIaCTepu3anus, aHaJIn3 OoTKJIOHeHMH. IlociienoBaTenbHOCTD peuicHug
3aga4 aHajln3a JaHHBbIX: C60p INEPBUYHBIX HOAHHBIX, OYHUCTKA U OLICHKA Ka4dYeCTBa
JaHHBbIX, BLI60p 151 (I/IJ'II/I) IMNOCTPOCHUC MOICIIH, Hp606p330BaHI/Ie JAaHHBIX, BU3yaJIn3alusl
JaHHBbIX, UHTCPIIPETAAd PE3YJIbTATOB. HpOF PAMMHBIC CpCACTBA U I/IHTCpHCT-CepBI/ICH
JJIA 06pa6OTKI/I " OpCACTAaBJICHUA JAHHBIX. bonpmue gannpie. MamuHHOE 06y‘-ICHI/IC
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4.2

AHanu3 JaHHBIX C TOMOUIBIO IEKTPOHHBIX TaONUI. BBIUUCIEHHE CYMMBI, CPEIHETO
apu(METHYECKOT0, HanOOJIbIIEr0 (HAaMMEHBILEr0) 3HAaYCHUs Iuarna3oHa. Beraucienue
KodpuIMeHTa KOppeslud JBYX pSIIOB JaHHBIX. llocTpoeHue CTONOYATHIX,
JAMHEHYAThIX U KpyroBbix auarpamm. Iloctpoenue rpadukos ¢pynkuuii. [londop munum
TpeH/a, pelIeHne 3aa4d MPOrHO3upoBaHus. Pemenue 3a1ad ONTUMHU3ANNAN ¢ TIOMOIIBIO
AIEKTPOHHBIX TAOJIHUII

4.3

I[I/ICerTI/I?:aIII/ISI npun MarcMaTU4CCKOM MOJCIMPOBAHUN HCHIPCPBIBHBIX IMTPOLCCCOB.
MonenupoBanne JIBYDKCHUSL. MoenupoBanue OMOJIOTUYECKUX CUCTEM.
Maremaruyeckue MOJCJIN B DJOKOHOMUKE. Briaucnurenbuoie OKCIICPUMCHTBI C
MojesiMu. O0paboTka pe3yabTaTOB dKCIEPUMEHTA. METo HAaMMEHBIITUX KBaJIpaToB.
OneHka YHCIOBBIX  IMapaMeTPOB  MOJCTUPYEMBIX OOBEKTOB W IPOIIECCOB.
BoccTraHoBIIeHME 3aBUCUMOCTEN 110 pe3yJibTaTaM 3KCIIEPUMEHTA

4.4

BepostHocTtHbie Monenu. Metoasl Moute-Kapno. MMuTaiimoHHoe MoAelnrpoBaHUE.
CucreMbl MaccoBOro 0OCITyKUBAHUS

4.5

Tabnuunbie (pensiiiMoHHBIC) 0a3bl JaHHBIX. Tabnmuia - MpeACTaBICHHE CBEIECHUU 00
OJHOTHIIHEIX 00BekTax. Ilome, 3ammch. Kimrou Tabmuiel. Pabora ¢ roroBoii 6asoit
JMaHHBIX. 3amoJiHeHWe O0a3bl AaHHBIX. [lOMCK, COpTHUpOBKAa W (UIBTpALUS JTaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl C MapamMeTpaMmH. Beramcisempie MOl B
3ampocax.

Mmuorotabauvnaple 0a3bl JaHHBIX. THITBI CBS3€H Mexay TaOiaunamu. BHEmHHMN Kirod.
[emocTHOCTH 0a3bl JaHHBIX. 3aIIPOCHI K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX

4.6

TekcroBeiii mpomeccop. CpelcTBa MOMCKa W aBTO3aMEHBI B TEKCTOBOM IPOIIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JIOKyMeHThl. CHOCKHM, orjaBieHue. [IpaBuia
IUTUPOBAHUS UCTOYHUKOB U 0(OpMIICHUS OMOIHOTPaPUIECKUX CCBIIIOK
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI YYEHUKA
* Undopmatuka (B 2 yactsx), 10 knacc/ [Honsikos K.1O., Epemun E.A., O6miectBo

¢ orpannueHHol oTBeTcTBeHHOCThI0 « BMHOM. JlaGoparopust 3HaHUI»;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Undopmatuka (B 2 yactsx), 11 kacc/ [Homsikos K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHnueHHON oTBeTCTBEHHOCTHI0O « BUHOM. JlaGoparopus

3HaHHﬁ>>; AKIII/IOHepHOG O6HICCTBO <<H3)13T€HBCTBO «HpOCBeIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://kpolyakov.spb.ru/school/basebook.htm

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://kpolyakov.spb.ru/school/ege.htm

https://kpolyakov.spb.ru/
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