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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopMaTuke (yrayOnEHHBIA YPOBEHB) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus paszpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3yiabTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTEeNbHOW  MPOrpaMMBI  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IPOrPaMMBbl BOCITUTAHHSI.

[Tporpamma o nHGOpMaTHKE NAET IPECTABICHHE O IENsIX, 00IIeH CTpaTeruu
oOy4eHus1, BOCTIUTAHUS U PA3BUTHS 00YUaIONINXCs CPEACTBAMH YI€OHOTO IIpeIMeTa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0Os3aTEIbHOE
IpEeIMETHOE COJepKaHUe, PETyCMaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, OMNpeJelisieT pachpeiesieHne ero mno kiaccam (rojgaM HU3ydeHus),
TaéT TMPUMEPHOE pacipelefieHne y4eOHBIX 4YacoB IO TEMATHYECKUM pas3jesiam
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeI0BATEIIbHOCTh WX HW3YYCHHUS C
y46TOM MEXKIPEAMETHBIX W BHYTPHUIPEIAMETHBIX CBS3CH, JIOTMKA Y4YeOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[Iporpamma o nHbopMaTHKE ONPenesseT KOJTUISCTBEHHbIE U KaueCTBCHHbBIC
XapaKTEePUCTUKU Y4EOHOr0o MaTepuaia Jyisl KaKI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrecranuu). [Iporpamma no nndopmaTtuke siBisercs
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4Ue€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTETIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HM3y4YaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMAaTHU3aIluU WH(POPMAIIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIaACTM  NPUMEHEHHsT WH(OOPMATHKH, TPEXKAEC  BCETO
WH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUAIBHYIO Chepy;

MEXIUCITUTUTMHAPHBIN ~ Xapaktep WHQOpMaTUKH ©  HHPOPMAITMOHHOM
e TeTLHOCTH.

Kypc uHbopMaTuku a5is ypOBHSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHOOPMATUKA M WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMMPAeTCs
Ha cojiep)KaHue Kypca WH()OpPMATHUKUA YPOBHS OCHOBHOTO 0OIIEro o0pa3oBaHUs U
ONMBIT  TIOCTOSSHHOTO  NMPUMEHEHUS  WHPOPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHHe
3TOTO OTIBITA.

Pesynprartel  yriyOnm€HHOTO  YpOBHS HM3y4eHHS y4eOHOro MpeaMera
«MHpopMaTHKay OpPUCHTHPOBAHBI HA TIOJYyYCHHE KOMIICTCHTHOCTEH ISt



nocyenyromneil  mpodecCHoHaTbHOW NIEeATeTbHOCTH KaK B paMKax JIaHHOW
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX C Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMETHash 00JacTh, Pacrno3HABAHUE COOTBETCTBYIOLIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3THMUHbIE TTOIXO0IbI
K U3YYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOU PeIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTEepHbIE JUISI HCIOJIb30BAHUS METOAOB M MHCTPYMEHTapus JaHHOU
peIMeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW MpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeopuH (COBOKYITHOCTH TEOPHWIA), OCHOBHBIX CBS3SX CO CMEKHBIMH OOJIACTIMU
3HAHUU.

B pamkax yriy06n€HHOTO ypoBHSI M3ydeHUs MH(OpMaTHKU 00ecTieurBaEeTCs
1[eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3aluiax  MOpodecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHKeHepus, MH(OpMallMOHHAsT 0€30MacHOCTh, UH(OPMAIIMOHHbBIC
CUCTEMBl M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA, KBAHTOBbBIC
TEXHOJIOTUU, CUCTEMbI PACIpPEIeTIEHHOTO peecTpa, TEXHOJOTUM BUPTYAJIbHOU U
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX pa3BUBAIOIIETOCS MH()OPMAIIMOHHOTO OOIIECTBA
M BO3pacCTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHN B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOUN LIEHHOCTE!, ITPOBEPSTH HA TOCTOBEPHOCTD U
00001aTh nHpOpMaIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
SKOHOMMYECKOTO, TMOJIUTUYECKOT0, KYJIbTYPHOIrO, HOPUIUYECKOT0, MPHUPOIHOIO,



HPrOHOMHUYECKOTO,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHeHre HH(OpMAIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3iea.

Pasznen «LlugpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu lHTepHET W WCHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAaHHe)» HAIPaBICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3padOTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
dbopMHpOBaHHE HABHIKOB peaIM3allMU MPOrPaMM Ha S3bIKaX MPOrpPaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTUM, pPEaTM30BaHHBIX B MPUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAaOMUI[ NJis pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxaHuu ydyeOHoro mpenmera «MHdopmaTukar»
KYPCUBOM BBbIJI€JIE€HBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEAJIOKEHBI JJISI U3YUYEHHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4eHHUS HH(DOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
nH(OpMaTHKHA 00ECIIEUYNBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMAILHOCTH B 00JIacTU MH(GOPMAIMOHHBIX TEXHOJOTHMI M HH)XEHEpHBIC
CHELUATbHOCTH, YYacTHE B IPOEKTHOM W MCCIEN0BATEIbCKON NIESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid MHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Clla4ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MCHEHA 10 YCMOTPCHHMIO YYHTENIS TPH ITIOJITOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee ynciio YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHs] HHPOpMaTUKu — 272
gaca: B 10 kiracce — 136 gacoB (4 gyaca B Hemento), B 11 kimacce — 136 gacos (4 gaca
B HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O0€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
IIOMOIIBIO KH. KOHTpOJIIeph! BHENIHUX YCTPOMCTB. [IpsAMOI1 TOCTYII K mamsTH.

OCHOBHBIE ~ TEHICHLIMM  pa3BUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3HpOBaHHBIE IPOU3BOCTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucremHoe mnporpamMmHoe obecriedeHue. OrnepaliOHHbIE CHCTEMBI. Y TUJIUTBHI.
HpaiiBeppl  ycTtpoucTB. MHCTamsiuuss W = JAEUMHCTAULALUSA  OPOTrPaMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JInieH3upoBaHUE MPOrPAMMHOI0 OOECIIeUeHuUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIIMBaeMasi 3aKOHOJATEIbCTBOM
Poccuiickoit ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE TMPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHLIMIIBI IOCTPOCHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. CucrteMa J1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M € y3JIoM cetd. OmnpeneneHue MapuipyTa JABUKEHUS
MTaKETOB.

Bunet  nestensHoctm B cetu  MutepHer.  CepBucel  HMHTepHerTa.
['eonndpopmarmonnbsie cucTembl. ['€0J0KallMOHHBIE CEPBUCHI PEaIbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoOLMaIbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTPO3bl, CBS3aHHBIE C HMCIOJb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecneueHre HHPOPMAITMOHHONM OE30MTaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€cCreueHrue U CIoCcOoObl
OOpbObI ¢ HUM. AHTHUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOTO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoit 3amensl. [Mludp Lezaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHGOPMATHKHU

Nudopmarusi, nanasie u 3HaHuA. MHDOpMalMOHHBIE MPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IIU(PPOBBIX CHCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHHeE OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiel u3aMepenus: koaudectBa uHdopmanuu. AnaBUTHBIA MOIXO0J K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepeBOa LEJNI0ro uncia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
AJITOPUTM MIEPEBO/IA LIEJIOT0 YKUCIIA U3 IECITUYHOMN CUCTEMbI CUHCIICHUS B P-UuHY10.
[lepeBoa KOHEUHOU necSITHYHON MpoOu B P-nunyro. JIBom4Hasi, BOCbMEpUYHAS U
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTndeckue



ornepalyy B MO3UIMOHHBIX CHUCTEMAaxX CUUCIEHUS. TpOWYHAs ypaBHOBEIICHHAS
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. Komupoka ASCIl. OmgnobGaiiTHBIE KOIUPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. BpickasbiBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIorndeckue onepaluuy U Onepaluyi HaJl MHOKECTBAMH.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
(GyHKUIMNA OT KOJIMYECTBA apryMeHTOB. [1o/IHbIE CUCTEMBI TOTMYECKUX (DYHKIIHA.

Kanonnueckue  QopMbl  Jlormueckux  BbipakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »35eMEHTHI B cocTaBe KomImbtorepa. Tpurrep. Cymmatop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBbIe U 3HAKOBBIC JaHHBbIC. 3HAKOBBIM OUT. J[BOMUHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YHCEIL.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IMaMSATH KOMIBIOTEpA. 3HAyYaIas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
HCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbI pe3ybTarT.

Otamnbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanbpHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITIOJIHEHUE NTporpaMmbl. Toukn octanoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, Jornueckue. Betnenus. CiioxHbie
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepemMeHHoO. B3ammo3ameHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIMKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMMCAHMS MPOrPAMMbl U UHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

Aaroput™Mbel 00paOOTKM HATypaJIbHbIX YMCEJ, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl W TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MuUHUMAaBHOW) LU PHI.

HaxoxaeHue Bcex MPOCTBIX YMCEN B 3aJlaHHOM Juara3oHe. [IpencrasiieHne
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pa36uenue 3amaun Ha moa3anaun. [loamporpaMmel (porieaypsl U GYHKITUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOJMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[loaknatoueHne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMUTEINIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. Beruucienue miomanaed ¢uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MUHMMYMa) QYHKIMA OJHOM MEpPEeMEHHONM METOAO0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTPAMMHUPOBAHUS 11T 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pa3zbueHe CTPOKH Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIAM, TIOUCK MTOJCTPOKH BHYTPHU
JTAHHOM CTPOKH, 3aMEHa HalJICHHOM ITOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM au(aBUTe, YIOBIECTBOPAIOMIUX 3aJaHHBIM OTPAHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel ¥ TOCIENOBATENBHOCTH 4YHcCeN. BplunciieHue 0000IMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCUBa MJIM YUCIOBOM MOCIE0BATEIBHOCTU (CYMMBI,
IPOU3BENECHUS, CPEAHEr0 apu(PMETHUECKOI0, MUHUMAJIBHOTO U MaKCHUMAaJlIbHOI'O
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33laHHOMY YCIIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpPTUpPOBKAa BCTaBKaMu). COPTHPOBKA CIHMSHHEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA 110 3a/IaHHBIM IPABWIIAM,
IOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccouiok. OdopmiieHUEe CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTAa. TEeXHHYECKHME CpencTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
peleHus 3aa4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BHU3YyaJM3alMs JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammHeie cpencTtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bombline naHHbIE.
Maiunnoe o6y4yenue. HTeIeKTyanbHbli aHaIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbiX jguarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKuus, orpannueHus. JIokanbHbIE U r100aTbHbI MUHUMYMBI 1IEJIEBOU (DYHKIUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue NOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
annutuBHOCTH MH(popmanuu. @opmyna Xapriu. MHpopmanuss U BEpOATHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKATUS TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTe TIepefaud JaHHBIX. 3aBHCHMOCTh BPEMEHM IepeJadd  OT
UH(OPMAITMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu mepenade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KoaupoBanue ¢ moBropennem 0utoB. Koabl XaMMuHra.

Cuctembl. KoMIOHEHTHI cucTeMbl W UX B3aumojeicTBue. CHUCTEMHbIH
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJICIIUPYEMOMY OOBEKTY WJIM TMpoLeccy, enau MoaenupoBanus. Gopmanuzanus
MPUKIIAJAHBIX 33]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM ISt
BOCIIPUATHS YesioBeKoM. ['paduueckoe npejcTaBieHUe JaHHBIX (CXEMbl, TaOIHIIbI,
rpadukn).

I'padbr. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
QITOPUTMUYECKUX 3a/]ad, CBSI3aHHBIX ¢ aHamu3oM rpadoB (TIOCTpOCHHE
ONTUMAJIBHOTO TMYTH MEXIy BepiiuHaMu rpada, OmpelneieHue KOoIUYecTBa
Pa3IMYHBIX yTeH MEX]ly BEPIIMHAMH OPUEHTUPOBAHHOTO allUKINYECKOTO rpada).

HepeBbs. bunapnoe aepeBo. [epeBbsi moucka. CriocoObl 00Xxola jaepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C mojHOM nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opmMe. BBIMTpHILIHBIE U IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyAJIbHBIX CUCTEM. HelpOHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys NOHATUS anroputMa. Mammuna TreroprHra Kak yHuBepcaabHas
Mozenb Beruucnenuu. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OrleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck HpOCTBIX YHUCEN B 3aJaHHOM JUAala30HE C IMOMOUIBIO AITOpPUTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie Leable Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpa)keHMs).  XOII-TaOJUIIbI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Brluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKINYECKOTo rpada. Alnroputm
JIeHKCTpBL.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBonduHBIE
(Ounapubie) naepeBbs. I[locTpoeHue nepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmbl o0xoja nepesa. Mcmonb3oBaHue cTeka U
ouepenu s 00xoa iepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHME KaK METOJ  pELIeHUs 3aJad ¢
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALNN.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHupoBaHuU. OOBEKTHI U
kjaccbl. CBOMCTBa U METONbI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsuus, HacleJ0BaHue, MOJIUMOp(U3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManuoHHbIE TEXHOJIOTMH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOACIUPOBAHUS.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBanue IBKeHUs. MoaenupoBaHue OMOJIOTMYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OleHKa YHUCIOBBIX TapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposaraoctabie  momenu.  Mertoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiMOHHBIC) O0a3bl JaHHBIX. Tabiauua — MpeJCcTaBICHUE
cBegeHuil 00 ogHOTHMIHBIX oOBekTax. Ilone, 3amuch. Korou Tabmuipl. Pabora ¢
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabinunblie 0a3bl JaHHBIX. THUIIBI CBA3E Mex 1y TabaunamMu. BuemHui
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. IloHaTHE O CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTa.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI S3bIKa
HTML u xackamubix tabmun ctuwiei (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIBTPHL.



MHuorocoiiapie n3o0pakeHus. TekcrtoBble cimow. Macka crmosi. Kanasl.
Coxpanenue BbiaeneHHONW oOnactu. [loaroroBka miumocTparuii 1jist BeO-callToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. dopmaTel BEKTOPHBIX
pucyHkoB. Mcnions3oBanue KOHTYpoB. BekTopusalius pacTpoBbIX H300paKeHUIA.

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mojeliel. CeTouHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruM (3D-npunTepsl). [loHATHE O BUPTYabHOM peanbHOCTH U
JOTIOJITHEHHOM PEasbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBATHCA CPOPMUPOBAHHON BHYTpPEHHEH MoO3UIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluMd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HaIlpaBJICHH
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHME CBOMX KOHCTUTYITHOHHBIX ITPaB M 00sI3aHHOCTEH, yBaKECHUE 3aKOHA
U TIPaBOMOPSNIKA, COOJIONEHHWE OCHOBOTIOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COILMAJIbHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOHN JEATEIHbHOCTH TEXHOJIOTUYCCKOW W COIMAIBLHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBAaHHEM M HWHOOPMAIMOHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peann30BhIBATH COOCTBEHHBIC KU3HECHHBIE TUIAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOpMaTHKE y OOYYAIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIICKT,
Mpeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATH €ro TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIOIHATH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa3oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYalMSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MIPAKTHUECKYI 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3gMYHbIX (opmarax ¢ y4E€TOM Ha3HAUYEHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30I1acHOCTH;

BJaJeTh  HAaBBIKAMH  pAaClO3HABaHWS W 3alIUTHl  HHPOpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIMKTHBIX CUTyallud |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHS C HCMOJIb30BAaHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa U KaXJA0T0 YYaCTHUKA KOMaH/ bl B OOIIIHIA
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HaAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peIEKCUH AJIsi OLEHKU CHUTyalluH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«MH(POPMAIMOHHBIHN MPOIIECC, KCHCTEMAY, KKOMIIOHEHTHI CUCTEMBI», K CHCTEMHBIN
b dexT», «mHbOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BJIaJCHUE METOJaMH Toucka uHbopMmanuu B cetd HHTepHEeT, yMeHmue
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, MOIYyYeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTEpHW30BaTh OOJbIIHE JaHHBIC, TMPUBOAUTH IPHUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMPABICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHLHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHsl TAaHHBIX, HHTEPIPETAIUs Pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHICHIIMA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeir, 00 OOmMX NpUHIUIAX pa3paboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHUM;



NOHMMaHKE yrpo3 HH()OPMALIMOHHON 0€30MaCHOCTH, UCIIOJIB30BaHNE METO/I0B
U CPEICTB MPOTUBOJCUCTBUS ITHUM Yrpo3aM, COOJIIOJeHUE Mep OEe30MacCHOCTH,
IPEIOTBPALIAIONINX HE3aKOHHOE paclpOCTpaHEHHE NEPCOHAIBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padoTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMH HHU(PPOBOTO OKPYKEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX TPOTpaMM, 0a3 TaHHBIX 1 pa0OTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUJOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHHE OMPEENIATh CPETHIOI0 CKOPOCTh MEPEAauu TaHHBIX, OIICHUBATh H3MEHEHHE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHCell, AITOPUTMA TOCTPOCHHUS 3aMMCH YHCa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M MOCTPOCHHS YHCJA 1O CTPOKE, COAEpIKAIEH 3amuch
ATOTO YMCIIa B TO3UIIMOHHOMN CUCTEME CUHUCIICHHSI C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yYMEHHUE BBINOJIHATH MPeoOpa3OBaHMs JIOTMUECKUX BBIPAKECHHUM, HCIIONB3YS
3aKOHBI aIreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
JTU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHOMN TabimIe
UCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PENIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHUS U CUCTEMbl yYpaBHEHU;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JHara3oHe, 00paboTka MHOTOPa3psAHBIX IIENIbIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHUE OMNPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMuUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHpPOBKAa MaccHBa, IepeOOpHbIe
QITOPUTMBI, TBOWYHBIA TOWCK) W MPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
pa3HOM CIOKHOCTHU JJISl PEIICHUS] OJTHOM 3a/1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHussMdH O O0a30BBIX THUIAX [AHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABJISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJIeNISITh, MPU KAKUX HCXOJTHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNIbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
IpOrpaMmbl, (HOPMYIUPOBATH MPETI0OKEHHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3agad
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpPMATUKU YTiyOJnE€HHOTO ypoBHS 6 11
Kiacce o0Oy4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIB30BATh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIUYHBIX IyTE€d MEXKIYy BEpPUIMHAMH OPUEHTHUPOBAHHOTO
alMKJINYECKOTo rpada), yMeHHE UCII0JIb30BATh JEPEBbS MPU aHAIN3E U OCTPOCHUU
KOJIOB U JIJISI IPEICTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1ad
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHUJE IporpamMMm 0a30BbIC
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMNEpAIMM CO CTPYKTYpaMH JaHHBIX, MPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIEC MOMPOTPAMMEBI [ 00paOOTKH YMCIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh NpU pa3paboTKe MporpamMm OUOIUOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAIbHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
cCo37aHusl M pabOThl C HUMH, YMEHHUE HCIIOIH30BaTh TAOJIUYHBIC (PEISIIIHOHHEIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBIIOJHITH COPTUPOBKY H
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPaBOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTUUECKUE MOJIENIH JJI aHAIU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€]Ib MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHYHOE HH(DOPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPHUHIUIIOB Pa0OTHI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHM MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3lWYHBIX 00JaCTAX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  UCHOJB30BAaHUM  HMH(MOPMAIMOHHBIX  TEXHOJOIMH B pa3iMyYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. ludposasi rpaMoTHOCTH
Kommnbrotep -
11 YHHUBEPCAITbHOE YCTPOUCTBO 6 https://kpolyakov.spb.ru/school/probook/prakt.htm
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne https://kpolyakov.spb.ru/school/probook/prakt.htm
13 KommnsrorepHsie cetn https://kpolyakov.spb.ru/school/probook/prakt.htm
nu
14 HpopMalHORHas 7 2 https://kpolyakov.spb.ru/school/probook/prakt.htm
0€e30MacHOCTh
Uroro no pazaeny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
IT
2.1 pealCTaBiIcHie 19 2 https://kpolyakov.spb.ru/school/probook/prakt.htm
nH(pOpMaIUK B KOMIIBIOTEPE
2.2 OcHOBBI anreOpsl JOTUKU 14 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
2.3 Kommprorepnas apudmerrka 7 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
Hroro no pa3zneny 40
Paszpen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
B
3.1 BEACHHE 16 0.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
MIPOrPaMMHUPOBAHHE
B
3.2 CHOMOTATEIBHEIC 8 2 https://kpolyakov.spb.ru/school/probook/prakt.htm

AITOPUTMBI
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3.3 YuciieHHbIE METOIBI 5 3 https://kpolyakov.spb.ru/school/probook/prakt.htm
3.4 AnropuTMEL 00paboTKn 5 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
CUMBOJIBHBIX JAaHHBIX
3.5 Anropuybt 00padoTKn 10 3.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
MACCHUBOB
Hroro no pasneny 44
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 OpadoTka TekcToBbIX 6 2.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
JOKYMEHTOB
4.2 AHanu3 JaHHBIX 8 3 https://kpolyakov.spb.ru/school/probook/prakt.htm
Wrtoro mo paszeny 14 https://kpolyakov.spb.ru/school/probook/prakt.htm
Pe3epBHOE Bpems 14 https://kpolyakov.spb.ru/school/probook/prakt.htm
OBHIEE KOJIMYECTBO HACOB 136 915

I10 ITPOIT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
nu
11 Hpopmas i 10 2.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
MH(OPMAaLIMOHHBIE TPOIIECCHI
1.2 MopenupoBanue 8 2 https://kpolyakov.spb.ru/school/probook/prakt.htm
Utoro no pazneny 18
Pa3nen 2. AnropuT™Mbl M IPOrpaMMHUpPOBaHHE
2.1 UICMEHTSL TEOpHH 6 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
AJIITOPUTMOB
A
2.2 AITOPHINBL I CIPYRTYPH 28 10 https://kpolyakov.spb.ru/school/probook/prakt.htm
TAaHHBIX
OCHOBBI 00BEKTHO-
2.3 OpPUEHTHUPOBAHHOTO 16 4.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
IporpaMMupOBaHHA
Hroro no paszneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTUH
KommnbsrorepHo-
3.1 MaTeMaTHU4eCKOoe 8 2 https://kpolyakov.spb.ru/school/probook/prakt.htm
MOJICTTUPOBAHUE
3.2 ba3bl nanHbIX 10 4 https://kpolyakov.spb.ru/school/probook/prakt.htm
3.3 Be06-caiiTb 14 4 https://kpolyakov.spb.ru/school/probook/prakt.htm
3.4 Komnbrotepaas rpaduka 8 3.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
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3.5 3D-monenmpoBanue 8 3 https://kpolyakov.spb.ru/school/probook/prakt.htm
Hroro no pazaeny 48
PesepBHoe Bpems 20
OBUIEE KOJIMYECTBO YACOB 136 36.5

I10 ITPOIT'PAMME



https://kpolyakov.spb.ru/school/probook/prakt.htm

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KonrpoabHbie

Bcero
padoTsI

IpakTnuyeckue
padoThI

Jara
H3yYeHUst

JuiekTpoHHbIEe UG POBbIe 00pa3oBaTeIbHbIE
pecypcesl

TpeOGoBaHMs TEXHUKU
0€30MaCHOCTH ¥ TUTUEHBI
pu paboTe ¢
KOMIThIOTEPaMHU U
JPYTUMH KOMIIOHEHTaMHU
U(PPOBOTO OKPYIKEHHSI

[puHIIUTIBL pabOTHI

KOMIIBXOTCPOB U
KOMITBIOTCPHBIX CUCTEM

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

OOMeH TaHHBIMU C
MOMOIUIBIO IINH.
KonTtpomteps! BHEIIHMX
YCTPOMCTB

https://kpolyakov.spb.ru/school/probook/prakt.htm

ABTOMaTHUYECKOE
BBITMIOJTHEHHUE ITPOTPAMMBI
IIPOLIECCOPOM
OneparuBHas,
MOCTOSTHHAS U
JOJITOBPEMEHHAsI TaMSATh.
KoHTposneps! BHEITHUX
ycTpoiicTs. [Ipsamoit
JOCTYM K MaMsITH

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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CoBpeMeHHbIe
KOMITbIOTEPHBIE
TEXHOJIOTUH

https://kpolyakov.spb.ru/school/probook/prakt.htm

[IporpammHuoe
obOecrcucHue
KOMITbIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPOICTB.
3HAKOMCTBO CO
crnenuanbHocThiO IIINYTHU
@akynbret: Ludpooit
SKOHOMMKH U MaCCOBBIX
KOMMYHUKaIWN

CucremHoe
POTPaMMHOE
obecrneucHue.
OneparoHHbIE CUCTEMbI

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

Yrunutel. [paiiBepsl
YCTPOMCTB.
[TapannensHoe
IPOrpaMMUPOBAHNE

https://kpolyakov.spb.ru/school/probook/prakt.htm

10

NucTannamnnsa n
NEUHCTAIUIS LIS
IPOrpaMMHOTO

obecreueHust

https://kpolyakov.spb.ru/school/probook/prakt.htm

11

DaiiJIOBbIE CUCTEMBI.
[IpuHIMITEI pa3menieHus
Y UMEHOBaHMUsI (aiiiioB B

https://kpolyakov.spb.ru/school/probook/prakt.htm



https://kpolyakov.spb.ru/school/probook/prakt.htm
https://abitur.psuti.ru/napravleniya-podgotovki/fakultet-tsemk/
https://abitur.psuti.ru/napravleniya-podgotovki/fakultet-tsemk/
https://abitur.psuti.ru/napravleniya-podgotovki/fakultet-tsemk/
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm

JIOJITOBPEMEHHOM
mamatu. [11a0imoHs! mis
omnucaHus rpynn GhanaoB

12

3aK0HOJIaTEIHLCTBO
Poccniickoit enepanuu
B 001acTu
MIPOrpaMMHOTO
obecneyeHns U JaHHBIX

https://kpolyakov.spb.ru/school/probook/prakt.htm

13

[IpuHIHIIBEI TOCTpOEHUS
Y alapaTHble
KOMITOHEHTBI
KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

https://kpolyakov.spb.ru/school/probook/prakt.htm

14

15

16

Cetp UnTepuer
Paznenenne IP-cetu Ha
MOJICETH C IIOMOIILIO
MAacoOK IoJceTel

CeteBoe
aIMHUHHUCTPUPOBAHUE

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

17

Bune! nestenbHOCTH B
cetu MHTEpHET.
CepBucsl UHTepHeTa.
l'ocynapcTBeHHbIe
AIIEKTPOHHBIE CEPBUCHI U

ycIyru

https://kpolyakov.spb.ru/school/probook/prakt.htm

18

WNnpopmanronHas
0€301MacHOCTb

https://kpolyakov.spb.ru/school/probook/prakt.htm
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19

Bpenonocusie
POTPaMMHOE
o0ecriedyeHre 1 METO b
00pbOBI ¢ HUM

https://kpolyakov.spb.ru/school/probook/prakt.htm

20

[IpakTuueckas pabora o
TeMe "AHTUBHUPYCHBIE
porpaMmbI"

https://kpolyakov.spb.ru/school/probook/prakt.htm

21

Opranu3zanust TIHYHOTO
apxuBa HH(OPMAIIHH.
PesepBHOE KONMpOBaHUE.
[TaponpHas 3amura
apxuBa

https://kpolyakov.spb.ru/school/probook/prakt.htm

22

23

HIudpoBanne JaHHBIX

Anroput™ mmdpoBaHus
RSA. Creranorpagus

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

24

[IpakTuueckas pabora o
teme "lludpoBanue
Na”HHBIX"

https://kpolyakov.spb.ru/school/probook/prakt.htm

25

WNudopmanust, nanusie u
3HaHUSI.
HNndpopmanmonusie
MIPOLIECCHI B IPUPOJIE,
TEXHUKE U 0011eCcTBE

https://kpolyakov.spb.ru/school/probook/prakt.htm

26

HenpepsiBHble 1
JTUCKPETHBIE BEIMYMHBI U
CUTHAJIBL.
Heob6xomumocTts
JUCKPETU3ALNH
uHpopManuu,

https://kpolyakov.spb.ru/school/probook/prakt.htm
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IIpEeAHA3HAYEHHOU IS
XpaHeHus, mepeaadu u
00paboTKH B IU(PPOBBIX
cUcTeMax

27

28

29

30

JIBOMYHOE KOAUPOBAHUE.
PaBHOMepHBIE 1
HEpPaBHOMEPHBIE KOJIBI.
JlexoaupoBaHue
COOOIIIeHUH, 3aITMCAHHBIX
C IOMOILBIO
HEPAaBHOMEPHBIX KOJ0B

Ycnosue @aHo.
[TocTpoeHue oTHO3HAYHO
JEKOJUPYEMBIX KOJIOB C
noMoIpio aepesa. ['pad
An. A. MapkoBa
Enunuiier usmepenus
KOJIMYECTBA
UHpOpMaLIUH.
AndaBUTHBIN OAXO K
OLICHKE KOJIMYECTBa
uH(popMalun

CHCTEMEBI CUNCIICHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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31

ITepeBon uncen U3 oHOU
CHUCTCMBI CYUCIICHUA B

JIPYTYTO

https://kpolyakov.spb.ru/school/probook/prakt.htm

32

JBonuHas,
BOCBMEpUYHAs U
HIeCTHaALATepUYHas

https://kpolyakov.spb.ru/school/probook/prakt.htm
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CHUCTCMBI CUHCIICHHA,
CBsA3b MCXKIY HUMHU

33

JBonuHas,
BOCbMEPUYHAS U
HIECTHAALATEPUYHAS
CHCTEMBbI CUHCIICHUS,
CBSI3b MEXIY HUMHU

https://kpolyakov.spb.ru/school/probook/prakt.htm

34

JBonuHas,
BOCbMEPUYHAS U
HIECTHAALIATEPUYHAS
CHCTEMBbI CUHCIICHUS,
CBSI3b MEXIY HUMHU

https://kpolyakov.spb.ru/school/probook/prakt.htm

35

Apudmernaeckue
orepanuu B
MO3UIIMOHHBIX CHCTEMax
CUHCIICHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

36

37

38

TponuHnas
YpaBHOBEUICHHAsS
CHUCTEMA CUUCIICHUS

I[BOI/ILIHO-I[GCHTI/ILIHaH
CHUCTEMA CUHUCIICHUA

KonnpoBanue TekcTOB

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

39

40

PactpoBoe xonupoBanue
HU300paKeHUI

[IpakTuueckas pabora o
teme "Jluckperusanus
rpapudeckoit
uHpopmanuu"

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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41

42

LiBeToBBIE MOIENN.
BekTopHoe koaupoBaHHeE.
®dopmartsl ¢aios.
TpéxmepHas rpaduka.
O®pakranpHas rpaduka.
3nakomemeo ¢
UHCIMUMYMOM
ABUAYUOHHOU U PAKEMHO -
KOCMUYECKOU MexXHUKU
Camapckoeo
YVHU8epcumema

KoaupoBanue 3Byka.
Onenka
MH(}OPMaLMOHHOTO
00BEMA 3BYKOBBIX
JTAHHBIX TP 3a/IaHHBIX
4acTOTe AUCKPETH3AINN
U pa3psIHOCTH
KOJIMPOBaHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

43

[IpakTuueckas pabora o
teMe "JluckpeTuzanus
3BYKOBOH MH(popMarun'"

https://kpolyakov.spb.ru/school/probook/prakt.htm

44

45

OcHOBBI anreOpsl JIOTUKU

Jloruueckue onepanumu.
TaGmuIbl UICTUHHOCTH

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

46

Jlornueckuie BbIpaXeHUsI.
Jlornueckue TOXIECTBA.
JlokazaTenbCTBO

https://kpolyakov.spb.ru/school/probook/prakt.htm
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JIOTHYECKUAX TOXKIECTB C
[IOMOIIBI0 TAOIHIL
HCTUHHOCTH

47

[IpakTuueckas pabora o
teMe «llocTpoenue u
aHanmu3 TaluI
UCTUHHOCTH B
TaOJIMYHOM IIPOILIECCOPE»

https://kpolyakov.spb.ru/school/probook/prakt.htm

48

Jlornueckue onepanuu u
orepanuu HaJl
MHO’KECTBaMHU

https://kpolyakov.spb.ru/school/probook/prakt.htm

49

50

51

Jlornueckue onepanuu u
onepauuy Hajq
MHOKE€CTBaMHU

3aKOoHBI areOpbl JIOTUKH.

OKBHUBAJICHTHbBIE
npeoOpazoBaHus
JIOTUYECKUX BBIPAKECHUI

Jlornueckue ypaBHEHHUs
U CUCTEMBbI YpaBHEHUI

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

52

53

Jlormueckue GpyHKIUU.
3aBUCUMOCTh
KOJIMYECTBA BO3MOYKHBIX
JOTMYEeCKUX (PYHKUIUH OT
KOJIMUECTBA ApI'yMEHTOB.
[TonHble cucTeMsl
JIOTHYECKUX (QYHKIUN

Kanonnueckue popmer
JIOTUYECKUX BBIPAKCHUM.

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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54

CoBepliieHHBIC

T3 BIOHKTHBHBIC U
KOHBIOHKTHUBHBIC
HOpMaJIbHBIC (POPMBI,
QITOPUTMBI UX
MOCTPOCHHUS 0 TabuIe
UCTUHHOCTHU

Jlornueckue >1eMEHTHI B

COCTAaBC KOMIIBIOTCpa

https://kpolyakov.spb.ru/school/probook/prakt.htm

55

Tpurrep. Cymmarop.
MBHoropa3psIHblit
CyMMarop

https://kpolyakov.spb.ru/school/probook/prakt.htm

56

IToctpoenune cxem Ha
JIOTUYECKHX DJIEMEHTAX.
3amuck JIOru4ecKoro
BI)Ipa)KeHI/IS[ 10
JIOTHYECKOH CXeMe

https://kpolyakov.spb.ru/school/probook/prakt.htm

57

58

Mukpocxemsl 1
TEXHOJIOTHUS UX
IIPOU3BOJICTBA

[IpencraBnenue uenbx
YHCell B MaMsTH
KOMIIBIOTEpA.
OrpaHnn4eHHOCTh
JIMaIia30Ha yucenl Npu
OTpaHUYECHUU
KOJINYECTBA Pa3psI0B.
[Iepenonnenue
pa3psAaHON CETKU

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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59

60

be33HakoBbIC 1 3HAKOBEIC
IaHHble. 3HAKOBBIA OWUT.
JIBOMYHBIH
JIOTOJHUTEIBHBIN KO
OTPHUIIATEIILHBIX YHCET

I1oOUTOBBIE IOTHYECKHUE
onepanuu. Jloruueckuit,
apuMETUYECKUHA U
LUKJIMYECKUH CIBUTH

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

61

HIudposanwue ¢
IMOMOILBIO ITOOUTOBOI
onepanuu
«uckimouaromee MJIN»

https://kpolyakov.spb.ru/school/probook/prakt.htm

62

IIpencraBnenue u
xpaHeHHe B ITIaMsITHU
KOMITbIOTEpa
BEIIECTBEHHBIX UHCEJT

https://kpolyakov.spb.ru/school/probook/prakt.htm

63

BrinosnineHue onepanuii ¢
BEICCTBEHHBIMHU
YHCIaMH, HAKOIIJICHHE
OIIMOOK NpHu
BBIYMCIIEHHSX

https://kpolyakov.spb.ru/school/probook/prakt.htm

64

[TpakTrueckas pabota 1o
teme «M3yueHue
TIOpa3psTHOTO
MAallIMHHOI'O
NpeCTaBICHHUS LEeNbIX U
BEIIECTBEHHBIX YHCE»

https://kpolyakov.spb.ru/school/probook/prakt.htm

65

AHanu3 anropuTMOoB

https://kpolyakov.spb.ru/school/probook/prakt.htm
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66

67

DTanbl peieHus 3a1a4d
Ha KOMITBIOTEPE.
NHcTpyMeHTaIbHbIE
CpencTBa: TPAHCIATOD,
OTJIATYUK,
POQUITHUPOBIIIK

Cpena
IpOrpaMMHUPOBAHUS.
KomMmmuisinust u
WHTEpIpeTaLns
nporpamm. BupryaibHsie
MAIITUHBI.
Huterpuposannas cpena
pa3paboTku

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

68

69

MeTtonpl oTiIagKu
porpamMm

Tumnsl nepeMeHHbIX B
A3BIKE
pOTrpaMMUPOBAHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

70

71

72

O6paboTKa 1eNbIX Ynuces
O6paboTtka
BEIIECTBEHHBIX YHCEI
Crnyuaiinble U
TNICEeB/IOCTyYaiHbIe YHcaa

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

73

74

Bersienusa. CnoxxHabie
YCIOBUS

L[I/IKJ'ILI C YCJIOBHEM

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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75

ukJibl 1O NEPEMEHHOM.
B3anmo3ameHnseMocThb
pa3IMYHbIX BUJOB
[IUKJIOB

https://kpolyakov.spb.ru/school/probook/prakt.htm

76

O06paboTka HaTypaTbHBIX
YHCETI C UCTIOJIb30BAaHHEM
IIMKJIOB

https://kpolyakov.spb.ru/school/probook/prakt.htm

7

Haxoxnenue Bcex
MPOCTHIX YHCEN B
3aJJaHHOM JTHaIa30He
[IpakTrueckas pabora o
teme «Pemenue 3am1au
METOJIOM TIepebopay

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

78

79

HuBapuaHT nukia

JlokyMeHTHUpOBaHuE
porpaMm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

80

O6paboTka TaHHBIX,
XpaHsgmuxcs B (aiinax

https://kpolyakov.spb.ru/school/probook/prakt.htm

81

82

Pa3Ouenue 3amaun Ha
roa3ajgayun

Hcnonnp3oBanue
CTaHJApPTHOU
OMOJIMOTEKH A3BIKA
MPOTPaMMUPOBAHHS.
IMonxmrouenue
OnbIMoTEK
MOAIPOrpaMm
CTOPOHHUX
MIPOU3BOAUTENEN

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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83

ITognporpammel
(mporterypsl ¥ PYHKITUN)

https://kpolyakov.spb.ru/school/probook/prakt.htm

84

85

86

87

88

[Tognporpammel
(mpoueaypsl U GYHKINN)
[TpakTuyeckas pabora no
teme "Pa3zpaboTka
noanporpamMm"
Pexypcus. PexypcuBHbie
00BbeKTHI ((hpakTab).
PexypcuBHbie
npouenypsl U QyHKIHUH.
Hcnonp30BaHue CTEKa
JUISL OpraHu3aluu
PEKYpPCUBHBIX BHI30BOB
[TpakTuyeckas pabora 1o
Teme "PexkypcuBHbIE
MOAIIPOrPaMMBbI "
MoaynbHBIN IPUHLIMI
MIOCTPOEHHUS ITPOrpaMM
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https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

89

90

91

YucneHHuble METOIHI.

3HAKOMCTBO CO
CHENHaJIbHOCTSIMU B
CamI['TV.

[IpakTuyeckas pabora Mo
TeMe «Hucnennoe
pelIeHne YpaBHEHUI

Hcnonb3oBanue
JIUCKPETU3ALUN B

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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BBIYUCIUTCIBHBIX
3aJadyax

92

[IpakTuueckas pabora o
teme «[Ipubmmkénnoe
BBIYUCIICHHUE JTUH
KPHUBBIX U IUIOLIAIEH

buryp»

https://kpolyakov.spb.ru/school/probook/prakt.htm

93

[IpakTrueckas pabora o
teme «Ilouck
MakcuMyMma (MUHUMYMa)

G YHKITHI

https://kpolyakov.spb.ru/school/probook/prakt.htm

94

O06paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX
CTPOK: MOJACYET
KOJINYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

https://kpolyakov.spb.ru/school/probook/prakt.htm

95

Anroput™bl 00paboTKH
CHUMBOJIBHBIX CTPOK:
pazOueHue CTpoKu Ha
CJIOBa 1O MPOOETHLHBIM
CHUMBOJIaM

https://kpolyakov.spb.ru/school/probook/prakt.htm

96

Anroput™bl 00paboTKH
CHUMBOJIBHBIX CTPOK:
MTOUCK MOACTPOKH
BHYTpPH JTaHHOW CTPOKHU;
3aMeHa HauJACHHOU
MIOACTPOKH HA IPYTYIO
CTPOKY

https://kpolyakov.spb.ru/school/probook/prakt.htm
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97

98

[IpakTuueckas pabora o
teme "O0paboTKka CTPOK
C UCIOJIb30BaHHEM
GYHKIMA CTaHIapTHOM
OMOTMOTEKH SI3bIKA
nporpaMmupoBasus”

I'enepanust ciioB B
3a/IaHHOM aji(haBUTE

https://kpolyakov.spb.ru/school/probook/prakt.htm
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99

MaccuBsl
IOCJIEIOBATEIIBHOCTH
yucen. [Ipaktuyeckas
pabora 1o Teme
"3amojgHeHne MaccuBa"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

100

O0001mméHubIe
XapaKTePUCTUKU
MaccHBa

https://kpolyakov.spb.ru/school/probook/prakt.htm

101

JIMHEWHBIN MONCK
3aJJAaHHOT0 3HAYCHUS B
MaccuBe. [IpakTuueckas
pabora 1o Teme
"JInHEeHHBIN MOUCK
3aJJaHHOT0 3HAYCHUS B
Maccuse"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

102

[TpakTrueckas paboTa 1o
teme "[lonck
MUHUMAJITBHOTO
(MaKCHUMaIbHOTO)
AJIEMEHTA B YUCJIOBOM
Mmaccuse"

https://kpolyakov.spb.ru/school/probook/prakt.htm
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103

104

CoptupoBka
OJIHOMEPHOT0 MacCHBA.
IIpocThie MeTObI
COpPTUPOBKH.
[TpakTrueckas pabota 1o
teme "IIpocTeie MeTO b
COpPTUPOBKM Maccupa'

CopTHpOBKa CIHSIHUEM.
BeicTpas copTupoBka
MaccuBa (aJropuTM
QuickSort).
[IpakTrueckas pabora o
teme "boicTpast
COpTHUPOBKA MaccuBa"

0.5

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm
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105

JIBOMYHBII TOUCK B
OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas
pabora 1o Teme

" JIBOMYHBIN TTOUCK"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

106

107

JIByMepHbIe MaCCHUBbI
(MaTpuIIBl)

AnropuT™mbl 00paboTKH
MaTpHI

https://kpolyakov.spb.ru/school/probook/prakt.htm
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108

109

110

Pemenue 3agay agannsa
JaHHBIX

CpencTBa TEKCTOBOTO
nporeccopa
KomnbrotepHas BépcTka
TEeKCTa

https://kpolyakov.spb.ru/school/probook/prakt.htm
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111

112

[IpakTuueckas pabora o
teme "Bépctka
JIOKYMEHTOB ¢
MaTeMaTHYECKUMHU
dbopmynamu"
HNucTpymenTsl
peLieH3UPOBaHU

https://kpolyakov.spb.ru/school/probook/prakt.htm
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113

[IpakTrueckas pabora o
TeEMe
"MHoOrocTpaHu4HbIE
JIOKYMEHTHI"

https://kpolyakov.spb.ru/school/probook/prakt.htm

114

OO6nauHble CEPBUCHI.
KomrekruBHas padbora ¢
JOKYMEHTaMH.
[IpakTuyeckas pabora no
teMme "KosiekTuBHas
pabota ¢ TokymeHTamu"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

115

116

AHanu3 TaHHBIX.
bonbmine nanuwie

MarmmmnaHoe 00y4ueHue

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

117

AHanu3 Ja"HHbIX C
MTOMOIIIBIO AJIEKTPOHHBIX
Ta0JIHIL

https://kpolyakov.spb.ru/school/probook/prakt.htm

118

[TpakTrueckas pabota 1o
TeMe "AHaan3 JaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
Ta0mIr"

https://kpolyakov.spb.ru/school/probook/prakt.htm
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119

[Moctpoenwne rpaduxos
bynaknuid. [TpakTuueckas
pabota 1o Teme
"Harmsimaoe
IpeJICTaBICHNE
pe3yabTaToOB
CTaTUCTUYECKOU
00pabOTKH JaHHBIX B
BUJIC JUATPAMM
CpeICTBaMU peiakTopa
3JIEKTPOHHBIX TabIUII"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

120

JIununm Tpenaa.
[IpakTrueckas pabora o
teme "[lonbop nmuHun
TpeHaa,
IIPOrHO3UpOBaHUE"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

121

[Ton6op mapamerpa.
[IpakTuyeckas pabora no
teme "YucneHHoe
peleHne ypaBHeHUH ¢
MOMOIIIBIO TTO00pa
napamerpa"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

122

OnTuMHu3anusa Kak MOUCK
HaWJIy4IIIeTro PEIIeHUs B
3a/IaHHBIX YCJIOBUSIX.
[IpakTuyeckas pabora o
teMe "Perienue 3amau
OINTUMU3ALIMH C

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm
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MOMOIIBIO AJIEKTPOHHBIX
Tabymm"”
PesepBHOE Bpems.
3naxomcmeo ¢ CI'CI1Y

123 Dakyrememe 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
Mamemamuxu, QuauKu u
uHopmamuxu.

124 PesepBHoe Bpemst 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 PesepsHOe Bpems 1

132 PesepBHOE Bpems 1

133 PesepsHOe Bpems 1

134 PesepBHOE Bpems 1

135 PesepsHOe Bpems 1

136 PezepBHOe Bpems 1

OBUIEE KOJIMYECTBO
IIAI(E,IOB [10 TTPOTPAMME 136 0 215



https://kpolyakov.spb.ru/school/probook/prakt.htm

11 KJIACC

KoanuecTBo yacoB

Ne Hdara JJieKTpoHHbIe HH(POBbIe 00pa3oBaTeIbHbIE
Tema ypoka Konrpoabubie = IlpakTuyeckue
n/n Bcero H3YYEHHH  pecypesl
padoThI padoThI

1 KonugectBo nunpopmarnyu 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
AJTOPUTMBI CIKATHS

2 P 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
JTAHHBIX

3 Anroputm Xaddmana 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
[IpakTrueckas paboTa 1o
teme "CrkaThe TaHHBIX C

4 A 1 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
MOMOIIIBIO AITOPUTMA
Xadpdpmana"

5 Anroputm LZW 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
AJITOPUTMBI CKATUA
AAHHBIX C IMTOTCPAMMU.
[TpakTrueckas paboTa 1o

6 P | P 1 0.5 https://kpolyakov.spb.ru/school/probook/prakt.htm
Teme "CkaThe TaHHBIX C
MOTepsIMU (aJITOPUTMBI
JPEG, MP3)"
CkopocThb nepeaadu

7 P ped 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
JTAHHBIX

8 [TomexoycToitunBbIe KOJIBI 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
[IpakTuueckas pabota mo
TeMe

9 1 1 https://kpolyakov.spb.ru/school/probook/prakt.htm

"ITomexoycToitunBbie
KOIbBI"
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10

11

Cucrembl. KoMioHeHTbI
CUCTEMBI U X
B3aHUMOJICUCTBHUE.
CucremusIii 3 dexr.
VYnpaBneHue Kak
MH(OPMAIMOHHBIHA
npouecc. OOpatHas CBs3b

Monenu n
MO/JICTTUPOBAHUE

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

12

13

14

I'padm
Pemenue 3agau c
MTOMOIIIbIO TpadoB

JlepeBbs

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

15

16

17

OCHOBBI TEOPUH UTD

[IpakTuueckas pabota mo
Teme "Ilouck
BBIMTPBILITHON CTpaTEruu B
WTrpe C TOJHOMN
nHopmanuen”

CpenctBa
HCKYCCTBEHHOTO
HHTEJUIEKTA

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

18

[IpakTnueckas pabora no
teMe "Cpencrsa
HCKYCCTBEHHOTO
uHTeeKTa". 3Hakomcmeo
CO CneyuanbHOCmAMU
«Hnorcenepno-

https://kpolyakov.spb.ru/school/probook/prakt.htm
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https://kpolyakov.spb.ru/school/probook/prakt.htm
https://samara.postupi.online/vuz/inzhenerno-tehnologicheskij-fakultet-samgtu/
https://kpolyakov.spb.ru/school/probook/prakt.htm

19

20

21

MEeXHOI02UYeCKULL
¢daxyrememay Caml TV

dopmanuzanus NOHITHS
anropurma. MamuHa
TrropuHra Kak
YHUBEpCalbHasi MOJCIIb
BbIUKCIICHUI. Te3nc
Yépua—Trropunra

[IpakTuyeckas pabora no
teme "CocraBieHue
IIPOCTOM MPOTrpaMMBbI IS
MamuHbl Trropunra"

Mammuna Ilocrta

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

22

Hopwmanbhbie anropugmel
Mapxkosa

https://kpolyakov.spb.ru/school/probook/prakt.htm

23

ANTOPUTMUYECKH
Hepa3pelnmMbIe 3a/1a4u.
3ajgada octaHoBa.
HeBo3M0XKHOCTB
aBTOMATHYECKOM OTIaIKH
nporpamm

https://kpolyakov.spb.ru/school/probook/prakt.htm

24

25

26

CHOXHOCTb BBIYMCIIEHUN

ITonck mpocCThIX YUCEI B
3aJJaHHOM JIMana3oHe ¢
IIOMOUIBIO AITOPUTMA
«pemreto Oparochenar

[IpakTruyeckas pabora no
teMe "[lonck npocTsix

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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YHCell B 3aJJaHHOM
nuamnasone"

27

28

29

MHoropa3spsiiHbIe LieIbIe
YKCIa, 38198 JJIHHHOM
apudmeTuKu

[IpakTrueckas paboTa 1o
TeMe "Peanuzanus
BEIUHCIICHUH C
MHOT'OPa3psIHBIMU
yuciaamMu"

CrnoBapu (accoraTuBHbIC
MacCCHBBI, OTOOPaKCHHMS).
Xo11-TabIuIIbL.
[Toctpoenue andaBuTHO-
9aCTOTHOTO CIIOBApS IS
3aJJaHHOTO TEKCTa

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

30

[IpakTuueckas pabota Mo
teme "IlocTpoenue
an(paBUTHO-9aCTOTHOTO
cJioBapst ISl 3a1aHHOTO
TekcTa"

https://kpolyakov.spb.ru/school/probook/prakt.htm

31

AHanu3 TekcTa Ha
€CTECTBEHHOM SI3BIKE.
Brigenenne
ITOCJIEI0BATEIBLHOCTEH 1O
mabsnony. PerynspHsie
BbIpakeHMs1. HacTOTHBIN
aHanu3

https://kpolyakov.spb.ru/school/probook/prakt.htm
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32

[IpakTruyeckas pabora mo
TeMe "AHalIu3 TEKCTa Ha
€CTECTBEHHOM SI3EIKE"

https://kpolyakov.spb.ru/school/probook/prakt.htm

33

Crexku. Ananus
MIPaBUILHOCTH
CKOOOYHOI'O BBIPAKEHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

34

35

36

37

38

Beruucnenue
apu(METHIECKOTO
BBIPKEHUS, 3aITUCAHHOTO
B nocTuKCHOU hopme

[IpakTrueckas paboTa 1o
TeMe "Brruncnenue
apu(METHIECKOTO
BBIPAKEHMSI, 3aITMCAHHOTO
B nocTuxcHoOM Gpopme"

Ouepenu. Ucnonb3zoBanue
ouepenu Al BpeMEHHOTO
XpaHCHUA OaHHBIX

[IpakTuueckas pabota mo
teme "Mcnonbs3oBanue
ouepenn"

HepeBbs. Peanuzanus
JiepeBa C MOMOIIbIO
CCBUIOYHBIX CTPYKTYD.
JIBonuHbIe (OMHApHBIE)
nepesbs. [loctpoenue
JiepeBa IS 3aIaHHOTO
apru(pMETHIECKOTO
BBIPKCHHS

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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39

40

41

42

43

[IpakTruyeckas pabora mo
teme "Hcnonb3oBaHue
JIepEeBbEB ISl BBIYMCIICHUS
aprupMeTHUECKHIX
BbIpaKEHH"

PexypcuBHbBIE alITOPUTMBI
o0xoma nepesa.
Hcnonb3oBaHue creka u
ouepeau i 00xoaa
nepeBa

PexypcuBHBIE aITOpUTMBI
o0xoma nepena.
Hcnonb3oBaHue creka u
ouepeau i 00xoaa
nepeBa

Anroput™msl Ha rpadax.
ITocTpoenue
MHUHHMAaJIbHOI'O OCTOBHOTO
JiepeBa B3BEIIEHHOTO
CBSI3HOTO
HEOPHEHTUPOBAHHOTO
rpada

O6xox rpada B ryouHy.
O6xox rpada B mupuny

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

44

KonnuecTBo pa3nuyuHbIX
IIyTEN MEXy BEPIIMHAMU
OpPUEHTUPOBAHHOTO
alMKJINYEeCKOro rpaga

https://kpolyakov.spb.ru/school/probook/prakt.htm

45

Anroput™ JIeHKCTpHI.

https://kpolyakov.spb.ru/school/probook/prakt.htm
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46

47

[IpakTruyeckas pabora mo
Teme "Bbruncienue
JUTMHBI KPaTYAHIIETo MyTH
MEXy BepIIMHaMu rpada
(anroput™m [lerikcTphn)"
Anroputm ®noitna—
Yopmamia

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

48

3ajauu, pemaeMblie ¢
TTOMOIIIBIO
JUHAMHUYECKOTO
IIpOrpaMMUpPOBAHUS:
BBIUUCIICHHE
PEKYPCHBHBIX ()YHKIIMIA

https://kpolyakov.spb.ru/school/probook/prakt.htm

49

50

[IpakTnueckas pabora no
teMe "Boruncienue
PEKYpPCUBHBIX (QYHKIUH C
MIOMOUIBIO0 JUHAMUUYECKOTO
IIPOrpaMMHUpPOBaHUA".
3naxomcmeo ¢
UHCIMUMYMOM A8UAYUOHHOTU
U paKemHo -KOCMUYECKol
mexuuxu Camapckozo
YHUBepcumema

3aznauu, pemaeMsle ¢
MOMOILBIO
JUHAMHYECKOT O
IPOrpaMMHUPOBAHUS:

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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HOACYET KOJIUUYECTBA
BapHaHTOB

51

[IpakTuyeckas pabora mo
teme "[loacuér
KOJINYECTBA BAPUAHTOB C
MIOMOIIBIO
JUHAMHYECKOTO
porpaMmmMupoBaHus"

https://kpolyakov.spb.ru/school/probook/prakt.htm

52

3ajauu, pemaeMblie ¢
TTOMOIIIBIO
JUHAMHUYECKOTO
MPOrpaMMHUPOBAHUSI:
3aJ1aui ONTUMH3AINN

https://kpolyakov.spb.ru/school/probook/prakt.htm

53

[TonsiTe 0 mapagurmax
MPOrpaMMHUPOBAHUSI.
00630p SI3BIKOB
MIPOrpaMMHUPOBAHUSA

https://kpolyakov.spb.ru/school/probook/prakt.htm

54

55

56

Ilousitne 06 0OBLEKTHO-
OpPHUEHTUPOBAHHOM
MPOrPaMMHUPOBAHUH
OOBEKTHI U KIIACCHI.
CBoiicTBa U METOIBI
00BEKTOB

OOBEKTHO-
OPUCHTUPOBAHHBIH aHAIN3

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

57

[IpakTuueckas pabora no
teMe "Hcnonb3oBanue
TOTOBBIX KJIACCOB B
nporpamme”

https://kpolyakov.spb.ru/school/probook/prakt.htm
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58

Pa3paborka nmporpamMm Ha
OCHOBE 0OBEKTHO-
OPHUEHTHUPOBAHHOTO
oIX01a

https://kpolyakov.spb.ru/school/probook/prakt.htm

59

[TpakTuyeckas pabora
"Pa3zpaboTka mpocToit
HPOTPaMMBI C
UCIIOJIb30BAHUEM
KJ1accoB"

https://kpolyakov.spb.ru/school/probook/prakt.htm

60

Nukancymanuys.
[IpakTuueckas pabora no
teme "Pa3paboTka kiacca,
HCIIOJIB3YIOLIETO
MHKanCcyJsuuo"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

61

HacnegoBanue.
[Tomumopduzm

62

63

64

65

[IpakTuueckas pabota no
teme "Pa3paboTka
Hepapxuu Kjiacco"

Cpenpl 6bICTpOI
pa3pabOoTKU MPOTPaMM.
[IpoexTnpoBanue
uHTepdeiica
M10JIb30BaTENs
IIpoexktupoBanue
uHTepdeiica
M10JIb30BaTENs

Hcnonk30BaHne roTOBBIX
YIPABIISIEMBIX JIEMEHTOB

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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JUTSL TIOCTPOCHHUS
uHTepdetica

66

[IpakTuyeckas pabora mo
teme "Pa3paborka
POrpaMMBblI ¢
rpadu4ecKuM
unrepdeiicom”

https://kpolyakov.spb.ru/school/probook/prakt.htm

67

68

N3yuenne BTOpOro s3pika
IIPOrpaMMHUPOBAHUS
N3y4eHue BTOpOro s3bIka
IIPOrpaMMUPOBAHHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

69

Oranbl KOMIIBIOTEPHO-
MaTeMaTHYeCKOro
MOJIETTUPOBaHUs

https://kpolyakov.spb.ru/school/probook/prakt.htm

70

Juckperusanus npu
MaTeMaTHYeCKOM
MOJIETTUPOBAaHUU

HCIIPEPBIBHBIX IIPOLCCCOB.

MonaenupoBanue
JIBUKCHUS

https://kpolyakov.spb.ru/school/probook/prakt.htm

71

[IpakTuueckas pabora no
teme "MonenupoBaHue
NBIOKeHUA"

https://kpolyakov.spb.ru/school/probook/prakt.htm

72

MoaenupoBanue
OMOJIOTMYECKHUX CUCTEM.
[IpakTuueckas pabora no
teme "MoaenupoBaHue
OMOJIOTUYECKUX CUCTEM"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm
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73

74

75

MaremaTudecKkue MOJIeIn
B PKOHOMHUKE.
BrrancaurenbHbIe
SKCIIEPUMEHTHI C
MOJCIISIMH

BeposiTHOCTHBIE MOZIEIIH.
[IpakTuueckas pabora no
TeMe "Umuranimonsoe
MOJEIIMPOBAHUE C
MIOMOILIbI0 MeTo1a MoHTe-
Kapmno"

KomnbrorepHoe
MOJEJIIMPOBAHUE CUCTEM
YIPABICHUS

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm
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76

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

https://kpolyakov.spb.ru/school/probook/prakt.htm

77

78

Tabnuunslie
(pensiioHHBIE) 0a3bl
JTAHHBIX

ITouck, coprupoBka u
GbuIbTpanus J1aHHBIX.
3anpocsl Ha BIOOPKY
JAHHBIX. 3aIPOCHI C
napaMeTpami.
BrmaucnseMsie momns B
3anpocax

https://kpolyakov.spb.ru/school/probook/prakt.htm

79

[IpakTuueckas pabora no
TeMe "PaboTa ¢ TOTOBOM
0a30ii maHHBIX"

https://kpolyakov.spb.ru/school/probook/prakt.htm
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80

81

82

MuoroTabiau4nbsie 0a3bl
NAaHHBIX. THUIIBI CBA3EH
MEXy TaOIUIaMHU.
Bremauni ximrod.
LlemocTHOCTH 0a3b1
TAaHHBIX

[IpakTrueckas pabota 1o
teme "Pa3paboTka
MHOI'0TAa0INYHOM 0a3bl
TaHHBIX"

3anpockl K
MHOI'0TAa0IMYHBIM 0a3aM
JaHHBIX

https://kpolyakov.spb.ru/school/probook/prakt.htm
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83

[IpakTnueckas pabora no
TeMe "3anpocsl K
MHOTroTa0JIM4HON 0aze
nmaHHbIX". 3nakomcmeo ¢
gaxynomemamu

Ipusl 'VIIC.

https://kpolyakov.spb.ru/school/probook/prakt.htm

84

S3BIK ynpaBieHus
nanabiMu SQL

https://kpolyakov.spb.ru/school/probook/prakt.htm

85

86

[IpakTuueckas pabora no
Teme "YrpaBieHue
JTaHHBIMH C TIOMOIIHIO
si3bika SQL"

Hepensimonnsie 6a3bl
JAHHBIX. DKCIIEPTHHIC
CHCTEMBI

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

87

NHTepHeT-Ipri1oKeHus

https://kpolyakov.spb.ru/school/probook/prakt.htm
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88

89

ITonsTHE O CepBepHOU U
KJIMEHTCKOM YacTAX CauTa.
TexHOI0TrUS «KIMESHT — 1
cepBep», €€ JOCTOMHCTBA

H HEJIOCTATKH

OcuoBoI a361ka HTML 1

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

90

91

IIpakTnueckas padboTa 1o
Teme "Co3nganue 1
TEKCTOBOU BeO-CTpaHUIIBI"

OcHoBbI a361ka HTML

https://kpolyakov.spb.ru/school/probook/prakt.htm

https://kpolyakov.spb.ru/school/probook/prakt.htm

92

93

OcHoBsI a361ka HTML

[IpakTuueckas pabora mo

teMe "Co3manue BeO-

CTpaHUIIbI, BKIIOYAKOIIEH
MYJIbTUMEANIHBIE 1
00BEKTHI (PUCYHKH,

3BYKOBBIE JIaHHBIE,

BHJI€0)"

https://kpolyakov.spb.ru/school/probook/prakt.htm

94

95

96

OCHOBBI KacKagHbIX
tabmui ctuneit (CSS)

[IpakTuueckas pabota mo

teme "OdopmieHue

CTPaHUIIBI C TOMOIIIHIO 1
KacKaIHbBIX TaOJIHI]

cruien"

CI_ICHapI/II/I Ha A3BbIKE
JavaScript

https://kpolyakov.spb.ru/school/probook/prakt.htm
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97

Cuenapuu Ha sI3bIKE
JavaScript

https://kpolyakov.spb.ru/school/probook/prakt.htm

98

99

®opmbl Ha BeO-CTpaHHIIE

[TpakTnueckas padbota 1o
Teme "O0paboTKa JaHHBIX

(bOpM"

https://kpolyakov.spb.ru/school/probook/prakt.htm
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100

Pazmenienue BeO-caliToB.
Yceayra XocTHHrA.
3arpy3ka ¢aiiioB Ha calT

https://kpolyakov.spb.ru/school/probook/prakt.htm

101

KangpupoBanue.
Hcnpasnenune
MIEPCIIEKTUBBI.
I'ucrorpamma. Koppeknus
YPOBHEH, KOPPEKLIHS
nBeta. ObecrBeurBaHue
LBETHBIX N300pakeHU

https://kpolyakov.spb.ru/school/probook/prakt.htm

102

103

BBon uzobpaxenuii ¢
HCI0Ib30BaHUEM
Pa3IMYHBIX IU(GPOBHIX
ycTpoucTB. [IpakTnueckas
pabota mo Teme
"O6paboTka M pPOBBIX
dbotorpadumit"

Perymis. PaboTta ¢
obnactamMu. OUIBTPHL.
[IpakTuueckas pabota mo
teMe "Perymb nudpossix
dhoTtorpadumit"

0.5

0.5
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104

105

MHorocnoitHbie
n3o0paxeHus. TekcToBbIe
ciou. Macka cios.
Kananer. Coxpanenue
BbIJIETICHHOW 00JacTu
[IpakTruyeckas pabora mo
Teme "MHorocnoiHbie
n3o0paxeHus"

https://kpolyakov.spb.ru/school/probook/prakt.htm
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106

[ToaroroBka
WJUTIOCTPAIUH ISl BEO-
canToB. IIpakTnyeckas
pabora 1o Teme

" AHUMHUPOBAHHBIE
n3o0paxeHus"

0.5

https://kpolyakov.spb.ru/school/probook/prakt.htm

107

Bekropnas rpaduxa.
Bexropusanus pacTpoBbIX
M300paxKeHH

https://kpolyakov.spb.ru/school/probook/prakt.htm

108

109

110

111

[IpakTuueckas padbora no
teMe "BekropHas
rpaduka"

[TpuHIUIIBI TOCTPOCHUS U
peIaKTHPOBAHUS
TPEXMEPHBIX MOJIENEN
[IpakTruyeckas pabora no
teMe "Co3/1aHne IpoCThIX
TpEXMEpHBIX Mozenein"”
CerouHble MOJIETH.
Marepuaisl

https://kpolyakov.spb.ru/school/probook/prakt.htm
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[IpakTruyeckas pabora mo

112 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
TeMe "CeTouHble MoaeIn"
MoaenupoBanue

113 HCTOYHHUKOB OCBEIIECHHUS. 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
Kameps!

114 Hparritccicas pabora 1o 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
teme "Penngepunr"

115 ANHTHBHEC TOXHONOMMH 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
(3D-mipuHTEPHI)
[TonsiTHE O BUPTYaIbHON

116 peaTbHOCTH U 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
JOTIOJIHEHHOH PEaIbHOCTH
Pe3epBHOE Bpemsi.
3naxomcmeo ¢
¢axyrememom

117 «Onmuyeckux u 1 https://kpolyakov.spb.ru/school/probook/prakt.htm
K8AHMOBbIX
KOMMYHUKAYUU» 6
HT'YTH.

118 PesepBHOE Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHoe Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHoe Bpems 1

124 PesepBHOe Bpems 1

125 PesepBHOe Bpems 1

126 PezepBHOE Bpemst 1
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127 PesepBHoe Bpems 1
128 PezepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpems 1
132 PesepBHOe Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PezepBHOE Bpemst 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 136 36.5

YACOB I10 ITPOTPAMME




IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pasBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJ€HUE HaBbIKAMU PAa0OTHI C
ONEPALIMOHHBIMU CUCTEMaMH M OCHOBHBIMH BHMJIAMH IPOIPAMMHOI0
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITornMmanne OCHOBHBIX IMPHUHOUIIOB AUCKPCTU3AalMU Pa3JINYHbIX BHIO0OB

uHpopmarun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKM YMCIOBOW M TEKCTOBOU
uHpopMalnuy (3alUChb 4YHUCEI B MO3UIMOHHON CHCTEME CUMCIICHUS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHHE BCEX IPOCTHIX YUCEJ B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaIU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBeNEeHUAMH O 0a3axX JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO34aHUAd U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUN TEXHOJIOTUN
HUCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IMYHBIX O0JNACTAX; HajIuuue
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHHUE 33JaHHOI0 HATYypaJIbHOTO YKMCIIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIA,
UCTIOJIb3Ys 3aKOHBI aNreOpsl JIOTUKHU; OMPEeAeATh KpaTyaiiuii myTh BO
B3BEIIEHHOM TIpade U KOJWYECTBO IMyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
MpoliecCy; MPEACTABIATh PE3yJIbTaThl MOJCIUPOBAHMS B HATJISAIHOM

BUJE

2.2

YMmenue kiaccu(UUIUpOBaTH OCHOBHBIE 3a7auydl  aHajiu3a JaHHBIX
(mporHozupoBaHue,  kiaccuukauus, — KilacTepus3alus,  aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIE0BATEIILHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOP NEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA Ka4eCTBAa IaHHBIX,
BBIOOp ® (WJIM) TOCTPOCHHE MOJENH, Mpeodpa3oBaHue JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpeleNsiTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HW3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

2.4

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIIMNA HAUMEHBUIYIO BO3MOXKHYIO

CPCAHIOK0 MUINHY COO6H.I€HI/IH IIpu W3BECTHOM 4acTOTE CHMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, CoJepXKallled 3allHuch 3TOrO0 YHCIAa B IO3WLHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

apI/I(I)MeTI/I‘ICCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Taliuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JaCTh HMCTUHHOCTH  BBICKA3bIBaHUS,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUC YPABHCHU A

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMIeCTBA Pa3IMUHbIX MTyTeH MEXAy BepIIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIIMNICCKOTO rpa(ba)
YMeHNe UC0Ib30BaTh ACPEBLS ITPHU aHAJIU3C U TIOCTPOCHUU KOJOB U JJIA

MNpEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIan(eHHﬁ, Inpu pelICHUU 3aldad

IIOMCKA W COPTUPOBKHU; YMEHHE CTPOUTH AEPEBO WMIPHI MO 3aJAHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

211

212

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CIOKHOCTH Ui DPEIIEHUS OIHOU

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npencraBneHUsIMU 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHHE  OCYIICCTBIATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
IIPOrpaMMbI TIPH 3aJaHHBIX UCXOHBIX JaHHBIX; ONMPEACIATh, IPH KaKUX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padore
nporpamMmbl;  (GopMynUpOBaTh  MPEUIOKEHUS [0 YIYUYIICHHUIO

MporpaMMHOT O KOoJa

YMeHHe peanu3oBbIBATH HAa BBIOPAHHOM IS  W3YYECHUS  SI3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YHCe, YHCIIOBBIX
MOCJIEIOBATEIbHOCTENl M MAaCCHUBOB: IPEJCTABICHUE 4YHUCIAa B BHJE
Habopa TPOCTBIX COMHOMKUTENEH; HaXO0XJACHHE MaKCHUMAallbHOMI
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
000OIIEHHBIX XapaKTePUCTHK HJIIEMEHTOB MAacCHBa WM YHCIOBOU
MOCEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHEero
apu(MeTUIECKOro, MHHUMAIHHOTO W MaKCHMAaJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C Y4€TOM OrpaHMYEHUN Ha JAMANa30H HMX
BO3MOJKHBIX 3HAUECHHWM, MPUMEHSATh TPHU PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh ITPU pa3pa60TKe nporpamm




OMONIMOTEKH noamnporpamMMm; yMCHHC HUCIIOJIB30BATh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUM TPEH/IA, PEIIeHHE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PENSAIIMOHHBIE) 0a3bl MaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOYKHOCTEH LM(POBBIX CEPBUCOB TIOCYJapCTBEHHBIX

ycIyT, HUGPOBLIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHsI KOMITBIOTEPHBIX TeXHOJIOTUi. [lapamiensHbie
11 BbIuKcIeHus. MHOronpolieccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOEHUS U amlapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHTepHer. Anpecauus B cetu VIHTepHeT.
[Tpotokonsl creka TCP/IP. Cucrema nomennbix uméH. Pa3znenenne IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. [louck B daitioBoii cucreme. [IpuHIMIBI pa3MeIieHUs U
1.3 uMeHoOBaHMs (aiiioB B AonaroBpeMeHHOW mamsatu. [llaGnoHbl ans omucaHus
rpynn Qaition
CkopocTp mepenayd JaHHBIX. 3aBHCHUMOCTb BpPEMEHM Iepefadyd  OT

14
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

[udposanune nanHbix. CHMMETPHYHBIE U HECUMMETpUYHbIE H(pbl. [ITudps
15 npocroii 3amenbl. [Hudp Lesaps. [udp Bukenepa. Anropurm mudpoBanust
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh U UCIPABIATh OLIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade naHHeIX. Paccrosnne Xammunra. KoaupoBaHue ¢ NOBTOPEHUEM

o6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KOAupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEDPHBIE  KOJBI.
51 JlexonrpoBaHue COOOLIEHHH, 3aTMCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne 0JHO3HAYHO ACKOIUPYEMBIX KOJAOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKE KoyinyecTBa HHGpopMauuu. EnuHuie!
59 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucremsr cumcneHusi. Pa3BépHyTas 3amuch WENbIX U APOOHBIX 4YHCEN B
MMO3UIIMOHHON cHucTeMe cunciieHrs. CBOWCTBA MO3WIMOHHOM 3aluCH YHWCa:
2.3 KOJIMYECTBO U (P B 3aNTUCH, TPU3HAK JETUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHCJICHHA. AJ'IFOpI/ITM nepeBoJia Mejoro 4ucia wus P-uunHOlf cucTEMBI

CUHCJICHUA B NCCATUYHYIO. AHPOpI/ITM nepeBoaa KOoHeuHOH P-muHO# ,Z[p06I/I B




2.4

2.5

JECSATUYHYIO. ANTOPUTM IEPEBOJA LENOr0 YHCiIa U3 JECITUYHOM CHCTEMBI
cuncienus B P-uunyto. IlepeBos xkoHeUHOH necsiTuyHON aApoOu B P-nunyro.
JlBonuHas, BOCbMEPUYHAs U IIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBA3b
MEXIy HHMMU. ApuMeTHYecKHe omepanuy B MO3UIMOHHBIX CHCTEMAax
CUUCIICHUS

TponuHass ypaBHOBELIEHHAas CHUCTEMAa CUYUCIECHHs. JIBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue tekcroB. Kommpoka ASCII. OpHOOaiiTHBIE KOTUPOBKH.
Crannaptr UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMarmOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OueHka  MHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMALMOHHOTO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AlIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTU. Jlornyeckue BbIpaKEHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMuM M ONEpAalMM  HAJ
MHO>KECTBAMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BhIPaKEHUI

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

Jlormueckue »iaeMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJIaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3alUCh JIOTMUECKOTO BBIPAXKEHUS IO

JIOTUYECKOM cXeMe

2.10

211

Mogenun u moxaenupoBanue. llenmn monpenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3ynbTaToOB MOJACTUPOBAHUS B BHAC, YIOOHOM IUIs
BOCIIPUATHS 4YeJNOBEKOM. [ 'paduueckoe MpeNCcTaBICHHE JaHHBIX (CXEMBI,
TabnuLbl, rpadukm).

[IpeacraBnenue wLENbIX YHUCEN B MaMATH KoMIbioTepa. OrpaHMYe€HHOCTH

JMarna3oHa 4yucell IpH OrpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




212

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuil, apudMeTHUUECKHH U
uukiaudyeckuii capuru. lludpoBanume ¢ mnomoupl0 MOOUTOBOM omepanuu

«uckirouaroee MJINy

[IpencraBicHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3Havalasi 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
XPAaHECHMS BEILECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBa
paspsaoB. BelonHeHne onepanyi ¢ BEHIECTBEHHBIMU YMCIIAMHU, HAKOILICHHUE

onoOoK IIpHU BBIYUCJIICHUAX

I'pader. OcHoBHble ToHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTHU, BECOBBIX MaTpHUll, CIHCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTHUMAJIBLHOTO TMYTH MEXAY BeplIMHaMu Tpada, OmpeaesieHne KOIU4ecTBa
pPa3IMYHBIX MyTeM MEXJy BEpIIMHAMH OPUEHTUPOBAHHOTO AaIlMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. [lepeBbsi mowmcka. CrocoObl 00xoma aepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IePEBbEB PU OMUCAHUN OOBEKTOB M IIPOIIECCOB OKPYKAIOLIETO MUPA

2.15

2.16

JIMCKpETHBIE UTPHI IBYX UTPOKOB ¢ TIOTHOU nHpopManwueid. [loctpoenue nepesa
nepebopa BapUAHTOB, OIKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOTO — MHTeNJIekTa. WaeHTuukanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromMx  cucremax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOT'O MHTEJJIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTopUTMBI U IPOTPAaMMHUPOBaHUE

cDOpMEL]'II/BElI_[I/IH INOHATHA AJITOpUTMA. Mamuna TBIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BBIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJMHOMHAIBLHOM
cinoxHoctu. [lepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4uu, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JIaTh TpeOyeMblii pe3ysIbTar

3.4

3.5

3.6

AnroputMbl 00pabOTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U TNpOM3BeAeHUS LU(DpP, HAXOXKICHUE MaKCHUMAaJIbHON
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenue uuciaa B BUAE HaOoOpa IMPOCTHIX COMHOMKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. [IOMCK MNPOCTBIX 4YHCET B 3aJaHHOM

Aruara3oHe ¢ IOMOLIBIO aJilrOPUTMaA «PEIICTO BpaTOC(beHa»
MHOFOpa3p5[,I[HBIe OeJIbIC YucClia, 3aa4u ,Z[J'IPIHHOfI apI/I(bMeTI/IKI/I

S3pix nporpammupoBanus (Ilackane, Python, Java, C++, C#). Tunsl gaHHbBIX:
LIEJIOUMCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUeCKHe. BeTBieHus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO0paboTka JaHHBIX, XpaHAuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailib.
daiinoBsie nepeMeHHble ((aitnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
daiin.

Pazbuenue 3amaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3bIKA IMporpaMMHupOBaHUA

3.7

3.8

3.9

3.10

Pexypcusi. PexypcuBnbie npoueaypsl u Gynkuuu. Mcrnonb3oBanue creka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHMWiIl: MeToJ mepedopa, METOJ] IOJIOBUHHOIO JEJEeHUs.
[TpubOnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM IEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QYHKIUM  S3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOBa MO MPOOETbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
cTpoky. ['eHepars BceX CJIOB B HEKOTOPOM ajd)aBHUTE, yIOBIETBOPSIONINX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel M MOCJIEIOBAaTEIbHOCTH 4YHCElI. BrlunciaeHue O606H_[éHHLIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCJIOBOM IIOCIEA0BATEILHOCTU




3.11

(cyMMBI, TIpOW3BENEHHS, CpPEIHEro apu(MeTH4ecKoro, MUHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHBe.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBomdHBIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOWCK JIEMEHTa B ABYMEPHOM MAaCCHBE, BBHIYHUCICHHE MaKCUMyMa
(MHHHMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO MaCCHBA, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XdII-TaOJHUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJI0BapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUs. BpruncieHue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpPaHEHUs! TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHUMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KommuecTBo Pa3INYHBIX
nyTell Mexay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs1. PexypcuBHBIe aliropuT™Mbl 00xoaa aepesa. Mcnonas3oBanue creka

Y odepeu it 00Xo/a nepena

3.16

3.17

JlnHamMHuueckoe MporpaMMHpPOBaHUE KaK METO/] PELICHHUS 3a/1a4 C COXpPaHEHHEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIA,

MNOJACYET KOJIUYECTBA BAapHUaHTOB, 3a1a41 OIITUMH3AlIUN

[Tonatue 06 0OBEKTHO-OPHEHTUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

HHKchyJ’IHHI/IH, HacCJICcJ0BaHUC, HOJ'II/IMOp(bI/IBM

WHudopmaninoHHbIE TEXHOIOTHH

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4ui aHaJIn3a JaHHBIX: IPOTHO3UMPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KIIaCTCpu3anus, aHaliu3 oTKJIoOHeHHH. IlocnemoBaTenbHOCTh




4.2

4.3

pelIeHNUs 3a/1a4 aHaIn3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpamMmmMHbIe
cpeacrtBa u VHTepHET-CEpBHUCHI Ui 00paOOTKU ¥ TPEICTABICHHS JIaHHBIX.
Bonpmme nannpie. MammaHOE 00yueHue

AHanu3 NaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONIUI. BplYMcIeHHE CyMMBI,
cpenHero  apudmeTH4YecKoro, HamOOJbIIero (HAaWMMEHBINEr0) 3HAYCHHS
nuanazoHa. Beraucnenne kod((uUIMEHTa KOppeNIsuud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, TUHEWYATHIX M KPYroBbIX auarpamm. IlocTpoeHue
rpadukoB  ¢yakuuid. [logbop  nMHMM  TpeHAa, peUIeHWE  3a1ad
MIPOTHO3UpPOBaHMS. PellieHrne 3a1a4 ONTHMHU3ALUN C TIOMOIIBIO 3JEKTPOHHBIX

TadJIUIL

JluckpeTu3zamnus TPH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHie IBMKEHUS. MonenupoBaHue OHOJOTHYECKUX
cucreM. MaTemMaTuyeckue MOJCIM B OKOHOMHUKE. BbIUMCIUTEIbHBIE
AKCIEPUMEHTHI ¢ MozesaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTos
HaUMEHBIINX KBajpaToB. OIlIEHKa YHCIOBBIX IapaMETPOB MOEIUPYEMbIX
O00BEKTOB W TMpOIecCCOB. BoccTaHOBIEHHWE 3aBHCUMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOoCTHBIE MOJICIIH. Metonrnl Momnte-Kapio. HNmutanmonnoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensuuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTHUITHEIX 00beKkTax. [loie, 3amuce. Kirou Tabmuupl. Pabora ¢
roroBoil 6a3oil gaHHbIX. 3amosiHeHue 0a3bl naHHBIX. [louck, copTHpoBKa U
(buabTpaIus JaHHBIX. 3alPOCHl HAa BEIOOPKY JaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
Brrancisiemble nosisi B 3anpocax.

MHuorotabiuunble 6a3bl JaHHBIX. THUIBI CBA3EH MeX1y TabnuiaMu. BHenrHmit
kimtou. [lenoctHocTh 0a3bl aHHBIX. 3ampockl K MHOTOTaOJWYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOWMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHUS

oubmorpaduIecKux CChIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 gactsax), 10 knacc/ [Tonsikor K.1O., Epemun E.A.,
OG6mecTBO ¢ orpaHMueHHON 0TBETCTBEeHHOCTHhI0O « BMMTHOM. JlaGopatopus
3HaHWIY; AkimoHepHoe oouiectBo «M3aarensetBo «lIpocBemienue»

* Undopmaruka (B 2 yactsx), 11 knacc/ [Monsikos K.1O., Epemun E.A.,
OO6miecTBO ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « BTHOM. JlaGoparopus

3HaHUW»; AKIMoHepHoe oduiecTBo «M3narenscTBo «IIpocBemnieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

cait metonuyeckoi ciyx0s1 K.FO.ITonsxosa

https://kpolyakov.spb.ru/school/probook/prakt.htm

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbHI CETH
HUHTEPHET
https://kpolyakov.spb.ru/school/probook/prakt.nhtm

DOP na caiite ®IIOP (http://fcior.edu.ru
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