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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHoi paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHMOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpenmera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s3aTeNbHOE IpeIMETHOE CoJIepXaHue, peayCMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3ziejiaM U TeMaM Kypca, ONpEAEIIIeT pacupeleICHUE ero
no Kjaccam (rojiamMm M3y4eHus ), 1a€T MpUMEPHOE pachpeiesicHue y4eOHbIX YacoB
0 TEMaTWYeCKUM pa3fenaM Kypca U PEKOMEHAyeMylo (IpUMEpPHYIO)
MOCNIEIOBATEIPHOCTh  MX  HM3yYEHHUS C  yu4€TOM  MEXOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAUYECTBEHHBIC
XapaKTEePUCTUKU YU4EOHOr0 MaTepuaia Juisl KaXI0ro Tojja U3ydeHHs], B TOM YuClie
JUTSL COIEPKATENBHOTO HAMOJHEHUS Pa3HOTO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX paoor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCs
OCHOBOM JIIl COCTaBJIEHUS AaBTOPCKUX Y4YEOHBIX MpPOrpaMM U Yy4EOHHUKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOH JUCHUIUIMHBI, HM3y4YaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOKHOCTH aBTOMATHU3alMA HHPOPMAITTOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs] WHOOPMATHKU, TPEXKAE  BCETO
nH(OPMAITMOHHBIC TEXHOJOTHH, YIIPABIICHNE U COIMAIbHYIO cepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQoOpMaTuku #  HUHPOPMAIMOHHOM
JESITEIIbHOCTH.

Kypc uHbopMaTuku a5 ypOBHsSI CpeIHEro 00IIero oO0pa3oBaHUs SBISAECTCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHON MOJATOTOBKH O00ydJaronmxcsi B 00JacTu
UHOOPMATUKA B WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCS
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETro 0Opa3oBaHUs U
OMBIT  TOCTOSHHOTO  TNMPUMEHECHHS  WH()OPMAIMOHHO-KOMMYHHKAIITMOHHBIX
TEXHOJIOTUM, AAET TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpETalui0 U 0000IIeHne
ATOTO OIBITA.

PesynpTaThl  yriayOia€HHOrO ypoOBHS HM3y4eHHMs ydyeOHOTO MpeameTa
«Mapopmatrukay OpPHEHTHUPOBAHBI HA TMOJYYEHUE KOMIETEHTHOCTEH IS
nocJIenyroneil  mpodecCHOHaTbHON  NIeATeTbHOCTH KaK B paMKax JIaHHOUW
npeIMeTHON 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CeOs:



OBJIAJICHUE KJIIOYEBBIMU IMOHATUAMH W 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, pAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTH JEMOHCTPUPOBATH PA3IUUYHBIC MOAXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU peIMETHON 00JIacTH;

yMEHUE peliaTb THUIOBBIE TMPAKTUYECKUE U TEOPETHUYECKUE 3a/1auH,
XapaKTepHble MJIsi MCIOJIb30BaHUS METOJOB M HHCTPYMEHTAapus JaHHOM
peIMEeTHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIaCTH Kak IEIOCTHOU
TEOpUU (COBOKYIMHOCTH TEOpPHUi), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OO0JACTAMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  MOpo(eccuoHaIbHOrO  O0pa3oBaHUA 1O  CHEHHAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMbl U TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBI W CETH, OOJIbLIME JaHHBIE U
MalIMHHOE OOy4YeHHME, NPOMBIIUICHHBI WHTEpHET BeEIleH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpEICIEHHOIO PEECTpa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro npeamera «WHdopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JanbHEHIIEero pa3BUTUS WH(OOPMALMOHHBIX KOMIETEHUUH OOy4aromierocs, ero
TOTOBHOCTH K KM3HH B YCJIOBUSAX Pa3BUBAIOIMIETOCS HHPOPMALIMOHHOTO OOIIECTBA
Y BO3pACTAIONICH KOHKYPEHIMM Ha pbIHKE TpyAa. B CBsA3M C 3TUM H3yudeHHE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO Ha TOHUMAHUU POJU
UHPOPMATUKH, HMHPOPMAIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMUYECKOTO MBIIITICHHUS,;

c(OPMUPOBAHHOCTh YMEHMH pa3nuyarh (aKTbl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
0000611aTh HH(POPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  MHGOPMALMOHHBIX
TEXHOJIOTU Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
HKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO0,  MEIUUMHCKOTO U (PU3MOJIOrMYECKOr0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIFOJEH, BOBICUEHHBIX B CO3JaHUE U HCIOJIb30BAHKE
UH(GOPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HH(POPMAIIH;



CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOW, HAYyYHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMKM OOYYalOIUXCS K
CaMOpa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zena.

Paznen «llu¢gpoBasi rpaMOTHOCTH» MOCBSAIIEH BOINPOCAaM YCTPOKCTBA
KOMIIBIOTEPOB W JIPYTUX  DJEMEHTOB IU(GPOBOTO  OKPYKEHHMs, BKIIOYas
KOMIBIOTEPHBIE CETH, MCIIOJIB30BAHUIO CPEJICTB OMEPAIIMOHHOMN CHCTEMBI, paboTe B
ceth VIHTEpHET © UCIOJIB30BAHUIO WHTEPHET-CEPBHUCOB, WH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperndeckue OCHOBbI HMH(GOPMATHUKH» BKJIIOYAET B CeOs
MOHATUUHBIA anmapaT WH(POPMATHUKH, BOMPOCH KOJWPOBAHUS WH(POPMAIIHH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETMPOBAHUS.

Paznen «AJroputMbl M NpPOrpaMMHpPOBaHMe) HAIMpPaBICH Ha Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHUS, pa3pad0TKy aJTOPUTMOB U OLICHKY UX CJIOKHOCTH,
dbopMHpOBaHHE HABBIKOB peaiM3alliy MPOrPaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «WudopManuoHHble  TEXHOJOTMM»  TOCBAMIEH  BOIpOcaM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTrPaMMHBIX TIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCIIE B 3aJa4ax aHaIN3a
JIAHHBIX, HCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxaHuu ydyeOHoro npeameta «MHbopmarrka
KYPCHUBOM  BBIJICJICHBI  JIOMIOJIHUTEIBHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s13aTeNIbHYIO TTPOTpaMMy OOYYEHHS, HO MOTYT ObITh IIPEAJIOAKEHBI JIJIs1 U3YYCHUS
OTJIeJIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHupli  ypoOBeHb U3Y4YeHUSI HH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQuiIs, OPUCHTUPOBAHHOTO HA  WHXCHEPHYIO U
UHOOPMAITMOHHYIO Cephl ACATENBHOCTA. YTIYyONEHHBI YpPOBEHb W3YUYCHUS
nH(OpMaTHKU 00ECIIEYNBACT: MOATOTOBKY OOYYarONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHEIUAIbHOCTY B 00JAaCTH HWHOOPMAIMOHHBIX TEXHOJOTUA U WHKCHEPHBIC
CHEUUAIBHOCTH, y4YacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NESITEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMHM HAMNpaBJICHUSMH OTpacid HHOOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHM, TOJATOTOBKY K YYaCTHIO B OJIUMIIHAAX U cllaue
EnuHoro rocy1apcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKe.

[TocnenoBarenbHOCTh M3YYEHHUSI TEM B Mpeaenax OJHOTO rojaa oOydeHHs
MOKET ObITh HM3MEHEHa M0 YCMOTPEHHMIO YYMTENs MNpHU TOJrOTOBKE pabouei
POrpamMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO1ee yncio 4acoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHsI HHGOpMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 4aca B Henento), B 11 kimacce — 136 vacoB (4 daca
B HEJEIIO).



COAEPXAHUE OBYUEHUA
10 KITACC

udpoBasi rpaMOTHOCTD

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tipu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [TU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTvBHasi, MOCTOSIHHAasT W JOJTOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
TOMONIBI0 KUH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE ~ TEHJIECHLUMHM  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHable BBIYUCIUTEIbHBIE CUCTEMBI M 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIHUX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpaMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obOecrieueHus: U ux Ha3HauyeHue. OCOOEHHOCTH MPOrpaMMHOIO
obOecnieueHnss MOOWMJBHBIX ycTpoiicTB. [lapannenbHoe mporpamMMupoBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrnieueHusl.

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

[IporpammHoe oOecnieuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OECTIeUEHUSI
u 1udpoBeix pecypcoB. I[lpompuerapHoe u  cBOOOJHOE MPOrPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEMasl
3aKoHoarenbecTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIL30BaHUE
POrpaMMHOTO o0ecriedeHus U IUGPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHHUS U allapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cete UHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokoib
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
aAMUHUCTpUpoBaHue. llolydeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  npestenbHoctn B cetu  HMutepHer. CepBucel  MHTepHeTa.
['eonHopManmoHHbIE CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU
(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, OMpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), UHTepHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLMAIbHBIE CETH —
OpraHu3alus KOJUIEKTUBHOTO B3aWMOJAEWUCTBUA U oOMeHa naHHbIMH. CeTeBoi



ATUKET: TpaBWia MOBeIeHUS B KubOepmpocTpaHcTBe. [Ipobiema momMHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJoruid. O01mue mpoOieMbl 3alIUuThl
uHdpopmaruu 1 uHbopmarmoHHOW  Oe3omacHocTu. CpeacTBa  3alIUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHdopMalMOHHBIX cucTemax. lIpaBoBoe oOecrnieueHne UWHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO nocTtyna K JIUYHOM
KoH(HIeHIIMATEHON WH(POpMAIIUU, XpaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMmMHoe oOecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIC TporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxkenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHI

Nudopmarusi, nanusie u 3HaHus. MHbopmalimoHHbie npoieccsl B MPUPOJIE,
TEXHUKE U 00I1IEeCTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JUCKpeTH3alu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJisi XpaHEHUs, Nepeiadyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBoruHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlexoaupoBaHue COOOILEHUI, 3alIMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXOA K
OIICHKE KOJIMYeCTBa HUHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch IENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO UG B 3aMUCH, MMPU3HAK JCIUMOCTH YMCJIa HA OCHOBAHUE CHCTEMBbI
CUMCJIEHUS. AJITOPUTM TMEPEBO/IA LIEJIOr0 Ynciia U3 P-UYHOM CUCTEMBI CUHCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUYHOW P-wdHON npoOu B NECSITHUHYIO.
AJNTOpUTM TIEPEBOJA LIEJIOTO YHUCIIAa U3 JECATUYHOW CUCTEMBI CUucieHus B P-
nuynyto. llepeBon koHewHOW necsTUYHOM Jpodbu B P-uunyro. [[BouuHas,
BOCbMEpPHUYHAS U MIECTHAIIATEPUYHAS] CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.
Apudmernueckue omnepalydu B TMO3UIIMOHHBIX CHUCTEMax CuucieHus. TpouyHas
YpaBHOBEIIICHHAs! CHUCTeMa CUUCIICHUS. JIBONUHO-IeCITUYHAS CUCTEMa CUMCIICHUSI.

KonupoBanne TtekctoB. Komupoka ASCIl. OpgnobGaiiTHBIE KOIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenre WHPOPMAITHOHHOTO
00BEMa TEKCTOBBIX COOOIIIECHUHN.

KoagupoBanne  uzo0paxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpauYeCKuX MaHHBIX MPHU 3aJIaHHBIX pa3penieHuu U TITyOnHe KOTUPOBaHUS I[BETA.



[[BetoBbie Monenu. BekTtopHoe komupoBanue. @opmartbl rpadudeckux (haitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OueHka nH()OpPMaLMOHHOIO 00bEMa 3BYKOBBIX JIaHHBIX
IIPU 33JaHHBIX 9aCTOTE AUCKPETU3ALNH U Pa3psJHOCTH KOJIUPOBAHUS.

Anrebpa noruku. IloHsTue BbICKa3bIBaHMS. BbICKa3bIBaTENbHBIE (OPMBI
(mpeaukaTsl). KBaHTOPBI Cy1IECTBOBAHUS U BCEOOILHOCTH.

Jlormueckue omepauuu. TaOnuibl MCTUHHOCTU. JlOrMueckue BbIPAXKEHUS.
Jlornueckne Tto)kaecTtBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepaiuu 1 onepainny HajJ MHOKECTBAMHU.

3aKoHbI anreOppl JIOTUKU. DKBUBAJICHTHBIE MPEOOpPa3OBaHUS JOTHYECKHX
BbIpakeHUU. Jlornueckne ypaBHEHHS U CUCTEMBI YPABHEHHI.

Jlornyeckue (QyHKUHUUA. 3aBUCUMOCTb KOJHMYECTBA BO3MOXKHBIX JIOTMYECKHX
(GyHKUIHNA OT KOJIMYECTBA apryMeHTOB. [10oyIHbIE CUCTEMBI TIOTMYECKUX (DYHKIIHA.

Kanonnueckne  ¢opmbl  jormyeckux  BblpaxkeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMaJIbHbIE (DOPMBI, AITOPUTMBI HUX
HOCTPOEHHUS MO Ta0JIMIIE UCTUHHOCTH.

Jlornyeckne »3JI€MEHTBI B cocTraBe Komnbrorepa. Tpurrep. Cymmarop.
MHoropaspsaneiii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax I10
33JJaHHOMY JIOTHYECKOMY BBIPQXCHHUIO. 3alMCh JIOTMYECKOTO BBIPAKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENBIX YHMCEN B NaMATH KOMIIbIOTepa. OrpaHHUYEHHOCTH
Jana3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JOTIOJIHUTENBHBIN KO OTPULIATENIBHBIX YUCE.

[lobutoBble noruyeckue omnepauuu. Jlornyeckuid, apupMeTUHEeCcKUil Hu
nukandaeckuit  casuru. [lludpoBanue ¢ momompl0 TOOUTOBOM — omepanuu
«uckioygaroniee MJIN».

[IpencraBieHre BELIECTBEHHBIX YHMCEN B NaMSATH KOMIIbIOTEpa. 3Havaiias
4acTh M MOPSAIOK Yucia. Jluama3oH 3HaAUCHUN BeNIECTBEHHBIX umcen. [IpoOmemsr
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psAnoB. BelnonHeHne omnepanui C BEIMIECTBEHHBIMH YHUCIIAMH, HAKOIUICHUE
OLIMOOK MPH BHIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

OnpeneneHue BO3MOXKHBIX PE3yJIbTAaTOB pa0dOThl MPOCTEHIIMX aJITrOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUMCIHUTENIBHBIX alropuTMoB. OrnpeneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbIi pe3ybTaT.

Oranel pemieHus 3aJad Ha KommbroTepe. MHCTpyMEHTalIbHBIE CPENCTBA:
TPAHCIATOP, OMIAAUUK, HOpopuapoBIMK. KoMmwisuus u  uHTeprperanus
nporpamMm. BupTyanpHble MalllMHBIL.

WuTterpupoBanHas cpeaa pa3pabOTKu. MeToapl  OTIaAKH — MPOTPAMM.
Hcnonp3oBanue TpaccMpoBOYHBIX Tabmui. Otianounbiii BeiBox. [lomraroBoe
BBINIOJIHEHNE NTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaUEHUN IEPEMEHHBIX.



S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
IEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIC, JIOTMUECKHEe. BeTBieHus.
Cnoxuble ycnoBus. Ilukner ¢ ycrnoBuem. [lukiael 1Mo mepeMeHHOM.
B3auMo3zaMeHsieMOCTh ~ pa3IMUHBIX  BUAOB  IUKJIOB. HBapuaHT UK.
CocraBneHue 1IUKIA C HUCHOJIb30BAHUEM 3apaHee OIpPelesIEHHOTO WHBApUAHTA
UKJIA.

JIoKyMEeHTHpOBaHUE IPOrpaMM. Hcnons3oBanue KOMMEHTAapHEB.
[TonroroBka onucaHus MPOrpaMMbl U HHCTPYKLIUU AJIs TTOJIb30BaTEs.

AaroputMbl 00pabOTKHU HATYpaJIbHBIX YHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYHMCICHHUS: pa3OueHue 3amucu 4YHcia Ha OTACNbHbIe UQPHL,
HaXOXJIEHWE CYMMBI M TpOW3BeAeHUs IMdp, HAXOXKICHHE MaKCUMAIbHON
(MuUHUMAaNBHOW) UG PHI.

HaxoxxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBienue
yuciia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHALUXCs B Qailax. TekcToBbIe U ABOUYHBIE (DANIIBI.
daitnoBbie TIepeMeHHBbIe ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
Gaii.

Pa3zOuenue 3agaun Ha noazanauu. [loamporpaMmel (mpouenypbl U GyHKIUH).
Pexypcus. PexypcuBHble 00bekThl ((pakranbl). PekypcuBHBIE mNpoleaypsl U
¢bynkunu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliyd PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOIMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[TopknatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MopaynbHBINA IPUHLIMI TOCTPOEHHUS IPOTPAMM.

Yucnennble Meroabl. TouHoe U OpUOIMKEHHOE pelIeHUs 3aJayu.
YuclieHHbIE METOIbI PELICHUs] YPaBHEHUN: METOJ rnepedopa, METO] OJIOBUHHOTO
nenenus. [TpuOnmkEéHHOEe BBIYMCIIEHUE JJIUH KPUBBIX. Bbluncienue miomaaen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYIOJbHUKOB, METOA
tpaneruii). Ilonck Makcumyma (MuHUMYMa) GYHKIUA OJHOW TIEpPEeMEHHON
METO/IOM MTOJIOBUHHOT'O JIEJICHMUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIIMU  S3BIKA
IPOTrPAMMUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIHBIX CTPOK: TOJCYET KOJUYECTBAa TMOSBICHUI CHUMBOJIa B CTPOKE,
pa3bueHne CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJAM, IOUCK MOJCTPOKH
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOW IIOACTPOKA HA APYI'YHO CTPOKY.
['enepanus Bcex CIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIIOUIUX 3aJIlaHHBIM
orpanndenusiM. [IpeoObpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BbruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
POU3BENICHUS, CPEAHETO ApU(PMETHUYECKOT0, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMX 33JlaHHOMY YCJIOBHIO).
JInHEeNHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.



CopTtupoBka oHOMEpHOT0O MaccuBa. [IpocTeie METOABI COPTUPOBKU (METON
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beicTpass coprupoBka MaccuBa (amroputMm QuickSort). /IBowuHbI IOHWCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHBIe MacCuBBl (MaTpullbl). AJTOPUTMBI 0O0PaOOTKH JBYMEPHBIX
MAaCCHBOB: 3aI0OJHEHUE JBYMEPHOIO YHCIOBOTO MAaCCHUBA IO 3a/IaHHBIM IMPaBUJIaM,
MOKCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BBIUHUCIECHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JIByMEpPHOTO MacCHBA.

HNupopManuoOHHBIE TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeAcTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme — ctunel.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KosuektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX Ipoleccopax. OOayHbie CEPBUCHL.
HenoBas mnepenucka. Pedepar. IlpaBuna uuTUpOBaHUS HUCTOYHUKOB U
opopmieHust OubIHorpaguueckux cchuiok. OdopMieHHEe CIUCKa JHUTEPaTypHI.
3HAKOMCTBO C KOMIBIOTEPHON BEPCTKOM TekcTa. TexHuuyeckue cpelcTBa BBOJA
Tekcta. Crenuanu3upoBaHHBIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

Ananu3 manHbiX. OCHOBHBIE 3aJ]aud aHANIM3a JAaHHBIX: MPOTHO3MPOBAHUE,
KIaccupuKanus, KiacTepuzamus, aHamu3 oTkiIoHeHui. I[locnegoBarenbHOCTH
peleHus 3a7ad aHalv3a JaHHBIX: COOp TMEepPBUYHBIX JaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHHE JaHHBIX,
BU3yaIH3alisl JaHHBIX, HHTEPIpETalus pe3ynbTatoB. [IporpaMMubie cpencTsa u
WHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeCTaBICHHs JaHHBIX. bombiime naHHbIE.
MammunHoe o0yuenue. HTemekTyanpHblil aHAIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOIUIl. BBIYMCIEHHE CYyMMBI,
cpenHero apupMeTHIeCKOro, HanOOoIbIIero (HAMMEHBINIET0) 3HAYCHUS TUaIa30Ha.
Breruncnenne koddduimenta Koppessiiuu JByX pPSAIOB MaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbix pguarpamm. lloctpoenme rpadukos
dbynaknuii. [Togbop muHUM TpeHAa, pelIeHne 3a1a49 TPOTHO3UPOBAHUSI.

UucieHHoe pelIeHne YypaBHEHUWH C TIOMOIIbI0 Tog0opa Tmapamerpa.
OnTuMu3aIms Kak MOMCK HAMIy4IIero pelieHus B 3alaHHbIX ychoBusx. LleneBas
byHKIMS, orpaHuueHus. JIokaabHbIE H TJOOATBHBIH MHUHHUMYMBI IIEJICBOM
dbynkun. Pemenne 3a1a4 ONTUMHU3ANNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernvyeckue 0CHOBbI HHPOPMATUKH

Teopernyeckue MNOAXOAbI K OLIEHKE KoJMdecTBa HWHGOpMaIuu. 3aKoH
annuTuBHOCTH MH(opmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opwmyna lllennona.



Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHsl JIaHHBIX C TOTEPAMH. Y MEHbBIICHHE
IIIyOuHBI KoaupoBaHus 1iBeta. OCHOBHBIC Ujien anroputmoB cxatus JPEG, MP3.

CkopocTh mepelayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IIepeJayd  OT
WH(OPMAIMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUSI OMIMOOK TMpu Tmepedadye JaHHbIX. Konbl, MO3BOJSIONINE
OoOHapy>KUBaTh W HUCIPaBJIATh OIMIMOKHM, BO3HUKAIOUIME TpPHU Meperaye JAaHHBIX.
Paccrosaue Xsammunra. Koauposanue ¢ mosroperrem 6utoB. Koasl XamMmuHra.

Cuctembl. KoMIIOHEHTBI cUCTeMbl W UX B3aumojeiicTBue. CHUCTEMHBIN
s dexT. Yrpaprienue kak nHOOpPMAITMOHHBIN TIpotiecc. OOpaTHas CBA3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOIEIN
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LEeIH MoaenupoBaHus. dopmanusaius
MPUKJIAJHBIX 33/1a4.

[IpencraBnenue pe3yabTaTOB MOJACIHUPOBAHUS B BHUAC, YIOOHOM ISt
BOCIIPUATHS YesioBeKoM. ['paduueckoe npecTaBicHue JaHHBIX (CXEMbl, TaOIHIIbI,
rpadukn).

['padbr. OcHoBHBIe MoHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPULl, CIMCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOCHHE
ONTUMAJIBHOTO MYTU MEXAy BepumuHaMu rpada, OomnpeneieHue KOJIUYECTBa
Pa3IMYHBIX IMYTEHM MEXAYy BEPIIMHAMU OPUEHTUPOBAHHOTO AlMKIAYECKOIrO
rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CrocoObl 00Xxoja Jaepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UTpPbI
JIBYX UTPOKOB C TIoJiHOM uH(popmarnueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMHUCAHUE CTPATETUU UTPHI B TAOIUUYHON (hopMe. BBIUTpHINIHbIE U TPOUTPHIIITHBIE
MO3UILINU. BBIUTPBILIHBIE CTPATETUH.

CpenctBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacnio3HaBaHusi yCTHOW peuu. KorHuTHUBHBIE cepBUCHL. MaeHTndukanus u mouck
N300paKeHHH, pacro3HaBaHUe JIUII. CamooOyuaromuecs CHCTEMBI.
M cKyCCTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Mcrosb3oBaHue METOJIOB
HCKYCCTBEHHOTO WHTEJUIEKTa B OOyYaronmx cuctemax. Vcrmonbp3oBaHue METOI0B
WCKYCCTBEHHOTO MHTEIJIEKTa B poOoToTexHuke. MuaTepHer Bemieit. [lepcnexkTruBbl
Pa3BUTHUSA KOMITBIOTEPHBIX MHTEIUIEKTYAIBHBIX cCUCTeM. HelipoHHBIE CETH.

AJITOPUTMBI ¥ IPOrPAMMMPOBAHME

dopmanuzauuss  OOHATUA  anropurma.  Mammna  TeropuHra  Kax
YHUBEpCcalIbHasl MOJeJIb BbruucieHuil. Te3uc Yépua—TrropuHra.

O1eHKa CIIOKHOCTH BbIUMCIEHUM. BpeMst paboThl U 00BEM HCIOIB3yEeMOU
NaMsTH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OueHka
ACUMIITOTUYECKON  CIIOKHOCTU QJITOPUTMOB. AJTOPUTMBI  MOJIMHOMHUATBHOMN
cnoxxnoctd. [lepebopubie anroputmbsl. [lpuMepsl pa3aMYHBIX —aJITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.



[Touck mpoCTBIX YuUCEN B 3aJaHHOM JUAIa30HE C TOMOLIBIO aJIropuTMa
«pemiero DparocheHar.

MHoropa3psaHble 1ieble Yucia, 3a7a4i JJIMHHON apu(pMETHKU.

CnoBapu  (accolMaTUBHBIE MAacCUBBI, OTOOpaKeHHUs). XOII-TAOJHUIIBI.
[Toctpoenune andaBUTHO-4aCTOTHOTO CJIOBApPs JJIs 33JaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpaKE€HUs. BblunciieHue
apu(pMETHYECKOr0 BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonib3oBaHue ouepenn sl BpeMEHHOTO XpaHEHUs JaHHbBIX.

Anroputmbl Ha rpadax. [locTpoeHre MHMHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpOBaHHOTO Trpada. KomuyecTBO pasiauyuHbIX
nyTel MeXay BepUIMHAMU OPHEHTHPOBAHHOI'O allMKJIMYECKOro rpada. AJroputMm
JIeHKCTpBL.

JepeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapHbie) nmepeBbs. IlocTpoeHue nepeBa sl 33JaHHOTO apUPMETUIECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuTMbl 00xoza aepeBa. Mcnonb3oBaHue creka u
ouepeau s 00xoza aepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME KAk METOJ]  pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEKYTOUYHBIX PE3YyJbTAaTOB. 3aJadyM, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (DYHKIIHH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA UM METO/bI O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOpP(hU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IlpoexktupoBanue wuHTepdeiica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABIAEMbIX  BJIEMEHTOB s
MOCTPOCHUS HHTEpdeiica.

O030p  s3bIkOB  mporpammupoBaHus.  Ilonarue o  mapagurmax
IPOrpaMMHUPOBAHUS.

NudopmanuoHHbIe TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: MOCTaHOBKA
3ajauMd, pa3pabOoTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanusi Npd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPHIBHBIX
npoieccoB. MogenupoBanue JBHKEHUsS. MojenupoBaHue  OMOJOTUYECKUX
cucteM. Marematuueckue  MOJEIM B JKOHOMHUKE.  BbluuciuTenbHble
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3ynbTaTOB dKCIEpUMEHTa. MeToJ HauMEHbIIUX KBaJpaToB.
O1eHKa YHCIOBBIX IApaMETPOB MOJEIHUPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJbTaTaM SKCIIEPUMEHTA.

Beposarnoctasle  mozenu.  Meroasr Monte-Kapno.  Mmuranmonnoe
MoenrpoBanue. CUCTEMBbI MaCCOBOTO OOCITYKHBaHUSI.



Tabmuunbie (pensimoHHBIE) 0a3bl MaHHBIX. Tabnmuia — mMpeacTaBICHUE
cBeleHHnii 00 OMHOTMHIHBIX 0OBekTax. Iloie, 3amuch. Kimrou TaGmunel. Pabora c
roToBoil 0a3oif naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa WU
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpoChl C MapaMeTpaMHu.
Brluncrnsiemble 1oJisi B 3ampocax.

MHuorortabiuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIy TaOiHUIlaMHu.
Buemnuii kito4. LlenocTHOCTh 6a3bl JaHHBIX. 3alpoCchl K MHOTOTaOIMYHBIM 0a3am
JTAHHBIX.

NutepHer-nipunoxenus. 1lonsaTre 0 cepBepHON U KIMEHTCKOW 4aCTAX CauTa.
TexHonorus «KJIUEHT — CEpBEp», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamubix ta0mumn crwiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienre BeO-caliToB. Y ciayra XoCcTUHTa. 3arpys3ka (hailjioB Ha CailT.

BBon m300paykeHU C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(umudpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUIEOKAMEp, CKAaHEPOB U JPYTUX
ycTpoiicTB). I'padmnueckuii penakrop. Paspemenue. Kagpuposanue. Mcnpaienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpEKLHsS  IIBETA.
OO6eciBeunBaHre IBETHBIX H300pakeHuil. Perymb. Pabora ¢ oOnacTtsamu.
OUIBTPHL.

MHorocnoliple n300pakeHus. TekcroBele cion. Macka cmosi. Kananbl.
Coxpanenue BbifeneHHON obOsiactu. [loaroToBKka WITIOCTpAlMil AJis BEO-CalTOB.
AHHMMHPOBaHHbBIE U300PAKEHHUS.

BekropHas rpaduka. IlpumutuBbl. HW3meHeHue moOpsiaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmaThl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTopu3aius pacTpoBbIX H300paKEHUN.

[IpyHUMOBI  TIOCTPOCHUST M PEIAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Monenu. Marepuansl. MoJenupoBaHHE HWCTOYHUKOB OCBEILICHHS.
Kamepol. AnautuBabie TexHonoruu (3D-mpuntepsl). [loHsTHE 0 BHpPTyalbHOU
pPEaIbHOCTU U JOMOJHEHHOW PeabHOCTH.



INTAHUPYEMBIE ~ PE3VJIBTATBL  OCBOEHMA  IIPOTPAMMBI  T1O
MH®OPMATUKE (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOEXJIeHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCUHCKOTO
o0l1leCTBa, pacUIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MpPOIIECCEe
peanu3alu  CpeJCTBaMU  y4eOHOrO TMpeaMeTa OCHOBHBIX  HampaBieHUU
BOCIIUTATEIHLHOUN JESITEILHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKKM Ha YPOBHE CpPEIHETO OOIIEro
oOpaszoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPaBOMOpPSJKA,  COOJIOJIEHWE  OCHOBOIIOJIATAIONIUX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30MTaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJEIuI0, TOCTHKeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCMOJIb30BAaHUHM UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  3JI0POBOrO W Oe3omacHOro  oOpasza  KHU3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3/JI0pOBbIO, B TOM 4YHCJIE 3a CYET
coOto/IeHus1 TpeOOBaHUM 0€30MacHON dKCIUTyaTalluu CPeACTB MH(GOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIUTAHMS:



FOTOBHOCTh K AKTHBHOM JESITEIBbHOCTH TEXHOJOTHYECKOM WM COLMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

uHTEepec K cdepam mpodeccroHaTbHON EATeIbHOCTH, CBS3aHHBIM C
nHpOpMaTHKON, IpPOrpaMMHpPOBAaHHUEM W HWH(POPMAIIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIKCHMSIX HAyKH HH(POPMATUKH M HAYYHO-TEXHHUYECKOIO
mporpecca, yMEHHE COBepIlaTh OCO3HAHHBIM BBIOOp Oymymiedt mnpodeccuun u
peann30BhIBATH COOCTBEHHBIC KU3HECHHBIE TUIAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MW CaMOOOpa3OBaHHWIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTeHd HuX
pelieHus, B TOM 4YHUCIE C Yy4€TOM BO3MOXHOCTEM HWH(POpPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHM;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH, JOCTHMIKCHHUSM HAy4YHO-TEXHMUYECKOrO IIporpecca u
0OIIeCTBEHHOM MPAKTUKH, 32 CUET TOHUMAHHS POJIM MH(DOPMAIIMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TPOIECCOB M HHMOPMAIIMOHHBIX TEXHOJOTHH B YCIOBUSIX
1idpoBoit TpaHchopMaIii MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATEIbCKYIO ACATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIE.

B mpoiiecce qOCTHXKEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no wuHPopMaTHKe Yy OOYyYarIIUXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
WHTEJJIEKT, Mpe/roaararonui copMrupoBaHHOCTh:

CaMOPETYJUPOBAHHUSI, BKJIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JIEWCTBOBATh, UCXOMAS HU3 CBOHX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COITMAILHBIX HAaBBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTh BHICTPAaUBaTh OTHOIIECHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUs HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpazoBaHus y oOyuwarwmierocss OyayT chOpMUPOBAaHBI MeETanpeaMEeTHbIE
pE3yNIbTaThl, OTPAKEHHBIC B YHHUBEPCAIBHBIX YUEOHBIX JEWCTBUAX, a UMEHHO —
MO3HABATEIIbHBIE YHHUBEPCAJIbHBIE y4eOHBIE JIEWCTBHS, KOMMYHHKATHBHBIE



yHHUBEpCaJbHble y4eOHBIE NEWUCTBUS, PETYIATHBHBIE YHHBEpPCAJIbHBIC yueOHBIC
JEUCTBUS, COBMECTHAA AEATEIBHOCTD.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAaHUA /JII CpaBHEHUS,
KJIacCU(UKaAIIUA U 000OIICHHUS;

ONpENENATh NN JIeATeIIbHOCTH, 3aJaBaTh MapaMEeTPbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ Y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PElIEHUS MPAKTUUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOOB MO3HAHMUS;

OCYILIECTBJISITh Pa3IUUHbIE BUABI JIESITEIBHOCTH IO TOJYYEHUIO HOBOIO
3HaHUS, €ro HMHTEPNpEeTald, NPeoOpa30oBaHUI0O U MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallusiX, B TOM YHCJI€ TPU CO3JAaHUU YYEOHBIX U COILMATbHBIX
MIPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUT MBINIJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOM
JEATEeIIbBHOCTH U )KU3HEHHBIX CUTYalUAX;

BBISBJISITh [PUYMHHO-CJIIEACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS], HaXOJIWUTh apryMEHThI [JIsl JIOKa3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh NapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBAaTh TMIOJYYCHHBIE B XOJE pEUIeHUs 3aJa4yd Pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh LIE€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNcTBUS B MPOGECCUOHANBHYIO CPENy;

YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO OOJaCTH
KU3ZHEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;



BBIIBUTATh HOBBIE HJIE€W, MpeJiaraTh OPUTHHAIBHBIC MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmaunmei:

BJIaJIeTh HABBIKAMHU MOJy4eHUs! HH(OPMAIH U3 UICTOYHUKOB Pa3HBIX THIIOB,
CAMOCTOSITENIbHO ~ OCYHIECTBISATh  IOWCK,  aHAJIW3, CUCTEeMAaTU3alUI0 U
UHTEpIpeTannio HHPOPMAIUU PA3TUYHBIX BUAOB U (POpM IpeCTaBICHHUS;

co3laBaTh TEKCTHl B pa3iuyHbIX (opMaTax ¢ yd4€TOM Ha3HAYCHHUS
uHbOpMallMl W  LEJIeBOW ayAUTOPUM, BbIOMpas ONTHUMAIbHYIO (opmy
NPEJICTaBICHUS U BU3YyaIH3alliH;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMammu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

UCTIONB30BaTh  CpPeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 € COOJIIOJIEHHEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30I1acHOCTH,
TUTUMEHBl, PECYpCcOCOEpEekKEHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

1) o61enme:

OCYIIECTBIISITh KOMMYHHKAITMN BO BeeX cepax KU3HHU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUS, TMOHUMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluil u
CMAT4YaTh KOH(QIUKTHI;

BJIQJIECTh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWST W B3aMMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIUU;

Pa3BEPHYTO U JIOTUYHO H3JIararb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

IMOHUMAaTh M MCIIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C y4&TOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEN KaXXJA0TO WICHA KOJJIEKTHUBA;

MPUHAMATh 1E€JIM  COBMECTHOM  JEITEIbHOCTH, OpPraHU30BBIBATH H
KOOPJAWMHUPOBATH JCUCTBUSA MO HMX JOCTHUKECHUIO: COCTaBJIATH IUIaH JACHUCTBUMH,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KA4ECTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHHMKA KOMAaHIbI B
oOIIMiA pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThbI, OLEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;



OCYHICCTBJATh ITO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHMC B PaA3JIMYHBIX
CUTyalu:AaXx, IPOABJIATE TBOPUYCCTBO U B006pa}KeHI/Ie, OBITH NHHUIINMAaTUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

1) camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH I[MO3HABATEIBHYIO JEATEIBHOCTh, BBISBISATH
npo0eMbl, CTaBUTh U (HOpMYyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIIeHHUs TpodsiieMbl ¢ Yy4EToOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JenaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pElICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX 00JacTAX 3HAHWM, MOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€SATEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HABbIKAMU  [O3HABaTENbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIEKCUU JJIs OUEHKH CUTYalllH, BbIOOpa
BEPHOT'O PEILLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEUIEHUS TI0 UX CHIXKEHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpU aHAJM3€ pe3yibTaToB
NEeSATEIbHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

OPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX I[P AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

B mpouecce uzydenus kypca HHPOpMATUKH YriyOnEHHOTrO YpoBHS 6 10
Knacce oOydarommumucs OyIyT  JOCTUTHYTBl — CJEOYyIOIIUE  IPEIMETHBIC
pe3yIbTaThI:

BJIaJICHHE TMPEJCTABICHUSIMH O pPOJM MHPOpPMAMM U CBS3aHHBIX C Hei
IpPOIIECCOB B TPUPOAE, TEXHUKE M OOIIecTBE, MOHATUAMHU «HHPOPMALIUN,



«MH()OPMALIMOHHBIA ~ TPOIECCH»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucTeMHbIN 3 PexT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMAa YIIPABICHUS;

BJIaJCHUE METOoJAaMH TMoucka uHbopmanuu B cetd HHTepHET, yMeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, MOIYYeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu30BaTh OOJIbIIME JaHHBIE, MPUBOJUTH IPUMEPHI
UCTOYHUKOB HMX TIOJY4YeHUS] M  HAMpaBlICHUS HUCIOJIb30BAaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJlaud aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIacTepU3alus, aHaIu3 OTKJIOHEHUI), MMOHUMAaTh
NOCJIEIOBATENBHOCTD PEIICHUS 3a7a4 aHAIN3a JaHHBIX: COOp NEPBUYHBIX JAaHHBIX,
OYHCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaJIU3allMsl TaHHBIX, UHTEPIPETALMS Pe3yIbTaTOB;

NOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHLIUNA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PabOThI C OMEPAIMOHHBIMU CHUCTEMaMU, OCHOBHBIMH
BUJAMH TPOTPAaMMHOIO OOecreueHus: s pelieHus ydeOHbIX 3ajad 1o
BBIOpAaHHOM CHieIuaIn3aluu;

HaJIM4KE MPEACTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIIUIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTei, 00 OOImMUMX MpUHIMINAX pa3pabOTKH W (GYHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;

NOHMMAaHUE Yrpo3 HMHQPOPMALMOHHON O€30MACHOCTH, HCHOJIb30BAHKE
METO/IOB M CPEACTB MPOTUBOJAEUCTBUS ATUM YIrpo3aMm, COOIIOJEHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAaHEHUE MEPCOHATBHBIX
JIAHHBIX, COOJIIOICHUE TPEOOBAHUM TEXHUKHU O€30MaCHOCTH U TUTUEHBI MpU paboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIOHEHTaAMH U(POBOrO OKPY>KEHHUS, TOHUMAHHE
MPABOBBIX OCHOB HCIOJIb30BaHUSI KOMIBIOTEPHBIX MporpaMM, 0a3 MaHHBIX U
pabotel B ceTu MIHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMIOB AUCKPETU3ALUA PA3JIMYHBIX BHJIOB
uHoOpMaIuu, yMEHHUE ONpEeNesiTh HMHPOPMAIUOHHBIM OO0BEM TEKCTOBBIX,
rpaduUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax JAUCKPETHU3AINU,
YMEHUE OINpEAENATh CPEAHIO CKOPOCTh II€pPElaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM TIepefauyd Ipu H3MEHEHUH HWHGOPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHUE KCIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCell, alTOPUTMA MOCTPOEHHUS 3aMMCH YUCIIa B TO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJlaHHBIM OCHOBAHHMEM M IMOCTPOCHHUS YHCIA MO CTPOKE, COJEpKAlllel 3amuch
ATOTO0 YWCia B MO3UIMOHHON CHUCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBIMOJIHATh apu(PMETHUYECKUE Olepaludd B TMO3UIMOHHBIX CHCTEMax
CUMCIICHHS,

YMEHUE BBINOJHATH MPE0OpPa30BAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOM HOPMAaJbHBIX (hOpMax MO 3aJaHHOM Talnuiie



UCTUHHOCTH, HUCCIIEI0BaTh 00JACTh MCTHHHOCTH BBICKA3bIBAHUA, COICPIKAIIETO
NepeMEeHHbBIE, PEIIaTh HECI0XKHbBIC JTJOTHYECKUE YPABHEHHS U CUCTEMbl YpaBHEHUI;

NOHMMaHuE O0a30BbIX AITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopmaluu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUUCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOPAa3PSAHBIX LENTbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTUX), AJITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAeNsATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MacCHUBa, IepeOOpHBIE
QITOPUTMBI, TBOUMYHBIA TIOWICK) W TMPHBOJUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CIIOXKHOCTH ISl pELLIEHUs] OJTHOM 3a/1a4u;

BJIQJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencrtaBieHHsMH O Oa30BBIX THIAX JaHHBIX |
CTPYKTypax /JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKIIMU, YMEHHE OCYIIECTBISATh aHAIW3 NPEIJIOKEHHOW MPOTPaMMBI:
OTIPEICIIATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
OTIPEJIENISITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX
pe3yIbTaTOB, BBIABIISTH JIAHHBIE, KOTOPhIE MOTYT NPHUBECTH K OIMIUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJI0KEHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JI€MOHCTpAllMOHHbIE MAaTepPHAaJIbl C UCIOJIB30BAaHUEM BO3ZMOKHOCTEI COBPEMEHHBIX
POrPaMMHBIX CPEJCTB M OOJIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh AJIEKTPOHHBIC TAOIUIIBI VISl aHAK3a, TPEICTaBICHUS
U 00pabOTKM  JaHHBIX  (BKJIKOYAs  BBIUKCIEHUE  CYMMBI,  CPEIHErO
apumeTnyeckoro, HaWOONBIIETO W HAUMEHBIIETO 3HAYCHUH, pEIICHHUE
ypaBHEHHUH, BHIOOp ONTHMAIBHOTO DPEIICHUS, MOAOOP JUHHUH TPEHIA, pPEIICHHE
3aJ1ay IPOTHO3UPOBAHMUS).

B mnponecce u3yuenus xypca uHGOpMATUKU YrayOn€éHHOTO ypoBHsS 6 11
Knacce oOydarOmMMUCS  OyIQyT JOCTUTHYTBHI  CJEAYIONIHME  IPEIMETHbIE
pe3yabTaThl:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIMEe OJIHO3HAYHOE
JEKOAUPOBaHUE COOOIIeHUN (mpedUuKCHbIE KObI), HCIOJB30BATh IMPOCTEHIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tiepeade
JAHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOINEHWs TMPH HU3BECTHON YacTOTE CHMBOJIOB, TOSCHSATH MPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pellaTh aJTOPUTMHUYECKUE 3aaud, CBSI3aHHBIC C aHAIM30M rpados
(3aa4n  TOCTPOCHHUS ONTHUMAJIBLHOTO TYTH MEXIy BepmMHamMu Tpada,
ONpENENeHUs]  KOJMYEeCTBAa  Pa3NUYHBIX  MyTedl  MeXJy  BepIIMHAMHU
OPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), yMeHHe HCIOJIb30BaTh JEPEBbS MPHU
aHallu3e W TIOCTPOCHHWU KOJAOB U JJS TPEACTaBICHUA apHUPMETHUYECKUX
BBIPXEHHM, TIPU PEIICHUH 334 TIOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTH JECPEBO
UTPHI 10 3alaHHOMY aJTrOpPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHILIHYIO
CTPATETHuIO UrPHI;



yMEHHE pa3paldaTbiBaTh W PEAIM30BBIBATH B BHJIE MPOrpaMM 0a30BbIC
QITOPUTMbI, YMEHHUE HMCIOJIb30BaTh B IMpOorpaMMax JaHHbIC Pa3IU4HBIX THIIOB C
y4€TOM OrpaHMYEHUN HAa JUANa3oH MX BO3MOXKHBIX 3HAYEHHUM, MPUMEHSTH MpU
pelIeHnN 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApHU, CTEKH, OUEPEH, AEPEBbHs),
UCIIOJIb30BaTh 0a30BbIe OMNEpAlMM CO CTPYKTYpaMH JAaHHBIX, MPUMEHSTh
CTaHJapTHbIE U COOCTBEHHbIE MOANPOTPAMMBI /111 00paOOTKM YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMPHU pa3pabOTKe MporpamMMm OHOIUOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIL30BaTh CPEJICTBA OTJIAIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMEBI;

YMEHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIAJICHUE OCHOBHBIMU CBEICHHSIMU O 0a3zaX [AaHHBIX, HX CTPYKTYpE,
CpEeACTBax coO37aHusi WU pabOThl C HUMH, YMEHHUE WCIOJIb30BaTh TaOJWYHBIE
(pensinoHHBIC) 0a3bl TaHHBIX (COCTABIIATH 3aMPOCHl B 0a3ax JTaHHBIX, BHITIOJIHATH
COPTUPOBKY U TOMCK 3amucei B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

yYMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKUE MOJICIN /IS aHaJIn3a
O0OBEKTOB M TIpOIecCOB: (OPMYIUPOBATH II€JIb MOJEIUPOBAHUS, BBIIOJHSTH
aHaJIM3 Pe3yJIbTaTOB, IOJYYEHHBIX B XOJ€ MOJICIUPOBAHMS, OLICHUBAThH
COOTBETCTBHE MOJIEIN MOJICTUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3yabTaThl MOJCIUPOBAHUS B HATJISIHOM BUJIE;

YMEHHUE OpraHU30BBIBATH JIMYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJB30BAaHUEM PA3JIMYHBIX CPEICTB IU(PPOBBIX TEXHOJOTUN, TOHUMaHUE
BO3MOXXHOCTEH IU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HUQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX MPUHIIUIIOB PabOTHI, BO3MOXKHOCTEH U OTrpaHUUYCHUS
MPUMEHEHUSI TEXHOJIOTH MCKYCCTBEHHOTO HMHTEIIEKTa B PA3IUYHBIX 00JIACTSX,
HAJIMYME TIPENICTABICHUA O Kpyre periaeMbix 3a7ad MAaIIMHHOTO OOYy4YeHUS
(pacrio3HaBaHus, KJIacCU(PUKAIMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHHUM
00  WCMONB30BaHUM  WHPOPMAINMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB 3 (b )
JIeKTPOHHbIE (uppoBbIe
Ne ni/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero Konrpoabnsie IlpakTuueckue 06pazoBaTELHbIE PECYPChI
padoThI padoThbI

Pa3nea 1. ludgpoBasi rpaMOTHOCTH

11 KomnbroTep - yHuBepcaibHOE YCTPOUCTBO 6 https://bosova.ru/
00pabOTKH JaHHBIX

1.2 [Iporpammuoe obecreueHue 6 https://bosova.ru/
1.3 KommbroTepHsie ceTn 5 https://bosova.ru/
14 NudopmanmonHas 6€301macHOCTb 7 1 2 https://kpolyakov.spb.ru/school/ege.htm

Hroro no pazgeny 24

Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenue nHGOpMaHKH B KOMITBIOTEPE 19 2 https://kompege.ru/
2.2 OCHOBBI AJIT€OPHI JIOTUKU 14 1 https://kpolyakov.spb.ru/school/ege.htm
2.3 KomnbrotepHas apupmeruka 7 1 1 https://kompege.ru/

Hroro mo pazueny 40

Pa3nes 3. AiropuT™Mbl M IporpaMMHupoOBaHue
3.1 BBenenue B mporpaMMupoBaHue 16 0.5 https://kpolyakov.spb.ru/school/ege.htm
3.2 BcnomorarenbHble alropuTMBl 8 2 https://kpolyakov.spb.ru/school/ege.htm
3.3 YucieHHbIE METOIBI 5 3 https://kpolyakov.spb.ru/school/ege.htm
3.4 ANropuT™MbI 00pabOTKH CUMBOJIBHBIX JTaHHBIX 5 1 https://kpolyakov.spb.ru/school/ege.htm
3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 1 3.5 https://kpolyakov.spb.ru/school/ege.htm

Hroro no paszneny 44

Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHU
4.1 O06paboTKa TeKCTOBBIX JOKYMEHTOB 6 2.5 https://kpolyakov.spb.ru/school/ege.htm
4.2 AHann3 JaHHBIX 8 1 3 https://kpolyakov.spb.ru/school/ege.htm
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Ne ni/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

14
14
136

KonTpoabubie IIpakTuueckue

padoThI

padoThI

215

dyeKkTpoHHBbIE (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI




11 KIIACC

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Beero Konrpoabnsie IlpakTuueckue 06DAI0OBATEBHEIE PECYPChI
padoThI padoThI

Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 WNudopmanus n nHGpOpMAITMOHHBIE TTPOLIECCH 10 2.5 https://kpolyakov.spb.ru/school/ege.htm
1.2 MonenupoBanue 8 1 2

Hroro mo paszneny 18

Paznen 2. AroputMsl M1 NIporpaMMupoBaHue
2.1 DJIEMEHTHI TEOPUHU AJITOPUTMOB 6 1 https://kompege.ru/
2.2 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://kompege.ru/
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 1 45

IPOTPaMMHUPOBAHUS

Wroro mo pazneny 50

Paznen 3. UndopmaumoHHbie TEXHOJIOTUH
3.1 KommnbrorepHo-maremMaTH4eckoe MOICTUPOBAHIE 8 2 https://kompege.ru/
3.2 Basbl 1a”HHBIX 10 4 https://resh.edu.ru/
3.3 Be6-caiiThl 14 4 https://resh.edu.ru/
3.4 KomnbroTepHas rpaduka 8 3.5 https://resh.edu.ru/
3.5 3D-MonenupoBanue 8 1 3 https://resh.edu.ru/

Hroro no pasneny 48

PesepBHOE Bpems 20

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 36.5
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Undopmaruka (B 2 wyactsax), 10 wmacc/ IMomsxor K.IO., Epemun E.A.,
Ob6mectBo ¢ orpaHudeHHoil oTBeTcTBeHHOCThIO «BMHOM. JlaGopatopus
3HaHWI»; AkIuoHepHoe obmectBo «M3matensctBo  «IIpocBemienue»
* Uudopmatuka (B 2 wactsx), 11 kmacc/ IomsaxoB K.FO., Epemun E.A.,
Ob6mectBo ¢ orpanmyeHHoM oTBeTcTBeHHOCThIO «BMHOM. JlaGopatopus
3HaHUIY; AKimoHepHoe oouecTBo «M3aarensctBo «lIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

Nudopmatuka. 10-11 xmaccel. ba3zoBeli u  yriayOJieHHBIM  YpOBHH
Metoauueckoe nocodue / K. 1O. Ilonskos, E. A. Epemun. — M. : BUHOM.
JlaGopartopus 3HaHUH.

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

EID mo  wundopmaruke -  https://kpolyakov.spb.ru/school/ege.htm
Poccuiickas AIIEKTPOHHASI IIKOJIa - https://resh.edu.ru/
DnekTpoHHOE MpHiioxkeHne K yueOHuky «Mubopmatuka» - https://bosova.ru/
JlemoHcTpanuronHas Bepeus craniuu KEI'D - https://kompege.ru/
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