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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOMIETO
obpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe ¢enepanbHOil paboueit
pOrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHMOpMaTHKEe Ma€T MpEACTaBICHUE O UENsIX, OO0IIei
CTpaTeruu OOYy4Y€HHs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYPUPOBAHHE IO pa3jieiiaM U TeMaM Kypca, ONpeAeiseT pacupeieIieHUe ero
o kjaccaMm (rojam u3yueHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyemylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

[Iporpamma o nHbOpMaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAUYECTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHasa JIJs KaXI0TO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COZEPKATENIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
roCcyJapCTBEHHOW UTOTOBOM arTectanuu). [Iporpamma no nHbopMaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(MOPMATUKH KaK HAYYHOM JUCHUIUIMHBI, H3ydaromieu
3aKOHOMEPHOCTH MPOTEKAHUSI M BO3MOYKHOCTH aBTOMAaTHU3aIIUU WH(POPMAIMOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE =~ 00IacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COITUANBHYIO chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku #  HUHPOPMAIMOHHOM
NEeSATeTLHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3zoBaHUs SBISAETCS
3aBEpIIAIONIMM 3TarlOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuXcsi B 00iacTu
nHOOpPMATHKA W HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCs
Ha coJiep)KaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHHS U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yriyOnéHHOrO yYpOBHS HM3yu€HHsT ydeOHOro mpeaMmeTra
«UHpopmartuka» OpPUEHTHUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymnied MpoPecCUOHATIBHOW JIEITENbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOUYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX UM
PU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4yaeMOol peIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3a]auu,
XapakTEepHbIE ISl HCHOJIb30BaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeaMEeTHOM 00J1acTu;

HaJu4yue TPEACTaBICHUM O JAaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00eCIeYnBAETCS
LeJI€HANPABICHHAs] TIOJIFOTOBKA OOYyYarOIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  OpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE OOYy4Y€HWE, MPOMBIIIJICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJICKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTWH BUPTYaJIbHOW WU
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yrIIyOJEHHOM  ypOBHE cpedHero olmiero oOpa3oBaHusi —  OOecIieueHue
JaNbHENUIIEr0 pa3BUTHA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUUTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTHKH, WHOOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMHA B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ian4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YeEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIAMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOT0,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MMPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOZEH, BOBICUYEHHBIX B CO3JaHUE U MCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun yuebHoro npeamera «MHpopmaTHKay BBIIETSIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O MOJIETUPOBAHHS.

Paznen «AJaropurmbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajayax aHaiu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ IJId pEIICHUs
MPUKIIATHBIX 3a]1a4.

B npuBenénnoMm nanee coaepxkanuu ydeOHoro mpenmera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHS, HO MOTYT OBbITh MPEIJIOKEHBI ISl U3YyUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO0  MpOQuUis, OPUCHTUPOBAHHOTO HA  WHXEHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JAaCTH HWHOOPMAIMOHHBIX TEXHOJOTUHA W WHXKCHEPHBIC
CHEIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EauHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOydeHUs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpH TOJATOTOBKE paboueit
POrpaMMbl U TOYPOUHOTO MIJIAHUPOBAHMSL.

OO11ee YnciIo YacoB, PEKOMEHAOBAaHHBIX JIJIsl U3yueHus MHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposasi rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
OMOIIBI0 IUH. KOHTpOJIEphl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K MaMsITH.

OCHOBHbIE ~ TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaitenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBEOTEPHI. MUKPOKOHTPOJLIEPHL.
Po6oTr3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUcTeM. Bub
nporpaMMHOro obecrnedyeHuss U UX HazHadeHue. OCOOEHHOCTH MPOTPAMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepalOHHBICE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTpoucTB. MHCTamusiuuss W = JAEUMHCTAULALIUSA  OPOTrPaMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjIoB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBaHue MPOrpaMMHOTO 00eCTICUCHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe u cBOOOAHOE MOPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrnieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBJIMBaeMas
3aKOHOaTenbCcTBOM Poccuiickorn @enepanuy 3a HENPABOMEPHOE HCIOJIb30BaHUE
IPOrPaMMHOTO o0ecTiedeHus ¥ MUPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS M anmnapaTHbIEe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHeT. [IpoTokoms
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loslyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKEHUS
MAKETOB.

Buner  nmestenbHoct B cetu  WaTepHer. CepBuchl  MHTepHerTa.
['eonHpOpMaITMOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPEACICHUE 3arpy>KEHHOCTH
aBTOMAarvcTpasnei), MHTEPHET-TOProBiisi, OpOHUPOBAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJICUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosyueHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOTeHHbIE M SKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodieMbl 3aluThl
uHdpopmanuu 1 uHbopmanmoHHOW  Oe3omacHoctH. CpeacTBa  3alUTHI
uH(pOpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(popManMoHHBIX cucTemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(UICHIIMABbHON HH(POpPMAIIUK, XPaHSIIEHCs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

[udpoBanne nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHIL.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mgposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporeccsl B MPUPOJIE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3aluu UHGOpMAaIMK, MNpPEeIHA3HAYCHHOW MJisi XpaHEHUs, Nepeiadyd u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOINEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnunHuIel n3MepeHus KojaudecTBa uHGopMmanuu. AQaBUTHBIA MOIXO0d K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrempl cumcienus. Pa3BépHyTas 3amuch IENBIX W APOOHBIX YHCENT B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3alUCH YHUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCIia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LEJIOr0 Ynciia U3 P-u4HOM CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MeEpeBOJa KOHEUHOW P-wvHOW npodu B JECATHUYHYIO.
AJITOPUTM TIEpEBOJIA LIEJIOTO YHUCJIa U3 JECATUYHOW CUCTEMBI CUUCIEHUsS B P-
nuyHyro. IlepeBox KoHe4yHOU pAecaTHUYHOW npodu B P-munyro. J[BowuHas,
BOCbMEpPHUYHAS U MIECTHAJIATEPUYHAS] CUCTEMBbI CUMCIICHHS, CBSI3b MEXIY HUMH.



ApudmeTnueckre omepalnvyd B TMO3WIMOHHBIX CHCTEMax CyHcleHus. TpoudHas
YPaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

Koauposanune texctoB. KommpoBka ASCII. OnnoOalTHBIE KOTUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  mzoOpaxkenuit. OueHka HHPOpMAMOHHOTO  00BEMa
rpaduuecKux TaHHBIX MPU 33JaHHBIX pa3peIeHUH U TIyOrnHEe KOAUPOBAHUS 1IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Dopmatbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPY 33IaHHBIX YaCTOTE AUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpicKa3biBaTenbHblE (OPMBI
(mpeaukatsl). KBaHTOPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. TaOnuubl UCTUHHOCTU. Jlornueckue BBIpAKEHHS.
Jlornueckne Tto)kaecTBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKLHIA OT KOJIMYECTBA apryMeHTOB. [1o/HbIE CUCTEMBI TOTMYECKUX (DYHKIIHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepIIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMajbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO TabJIMLIe UCTUHHOCTH.

Jlornueckue »3ieMeHTHI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX II0
3aJaHHOMY JIOTUYECKOMY BBIP@XKECHHIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHCEN B HaMATH KoMmmbioTepa. OTpaHUYEHHOCTH
Jana3oHa 4YUCEel NpPH OrpPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCET.

[TobutoBbie normdeckue omnepamuu. Jlornmdeckuii, apupMeTUUECKHH W
nukinyeckuid  capuru.  [lludpoBanue ¢ moMompIO MOOUTOBOW — OmEparuu
«uckmmoyaroniee NJIM».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAdaIlas
YacTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIISCTBEHHBIX duced. [IpoGiemsr
XPAaHEHMSI BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OIPAHUYEHUEM KOJMYECTBA
pa3psAnoB. BblnonHeHne omnepanui € BEIMIECTBEHHBIMH YHUCIIAMH, HAKOIUICHUE
OLIMOOK MIPU BBIYUCICHUSX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YOPABJICHHUS] HCIIOIHUTEISIMU WM BBIYMCIUATEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTJIATUUK, TpoGUuIMpoBIMK. KoMmumismus u HWHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WUnTerpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccMpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxnble ycnoBus. Iluknel ¢ ycimoBueM. [lUkiael 1O NEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IUKJIOB. HBapumaHT UIHUKIIA.
CocTraBneHue IUKIAa C HUCIOJIb30BAaHUEM 3apaHee OMNpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTapHEB.
[ToaroToBka onyvcaHus IPOrpaMMbl U HHCTPYKLIMH JUJIS TIOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHbIE LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKACHUE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM JuanasoHe. [IpeacrasBienue
yucia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitnax. TekcToBble U TBOMUYHBIE (DailJIbl.
daitnoBbie TIepeMeHHBbIE ((aitnoBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (Mpoueaypsl U GyHKINN).
Pexypcus. PexypcuBHble 00beKThl ((pakransl). PekypcuBHbIE Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTEINIECH.
MoynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMIDKEHHOE pEIICHUS 3aJayM.
YucneHHble METO/IbI PELICHUS] YpaBHEHH: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue momaaen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUMM OJHOM mepeMeHHOU
METO/I0M MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS i1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJHMYECTBA MOSBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJEHHOW IOACTPOKH HA APYIYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. Bprunciienne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEr0o apu(pMETUYECKOI0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKa 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHble MacCUBBI (MaTpHUIbl). AJTOPUTMBI O00paOOTKUA JBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA IO 33JlaHHBIM IMIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukd. CpencrTBa TNOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymMeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKYMEHTaMHU.
NHCTpyMEHTBI pElEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnnorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTyphbl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBarenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpETalUs pe3yiabTaToB. [IporpammHubie cpencTtBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apU(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBIUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koad¢uuueHta KOppeasiuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYyroBbiX auarpamm. lloctpoenue rpaduxos
byuxuii. [TogOop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUE YpaBHEHMM € TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOUCK HAWIyYIIEero peuieHus B 3alaHHbIX yciaoBusx. Llemesas
¢yHkuus, orpaHudeHus. JlokaibHble M T00QJIbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTUMHA3aUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OLEHKE KOJIM4ecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatust JaHHbiXx. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANrOpuTMBI CKAaTHSl JAHHBIX C TMOTEPSMH. Y MEHBLICHUE
riyOuHBI KoupoBaHus 11Beta. OcHOBHBIE Ujen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XaPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUS OIMUOOK TIpU TMepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>XUBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Tepenaye JTaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumoicucTBue. (CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMalMoHHbIi nponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBaHus. dopmanusaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUJIE, YAOOHOM s
BOCIIpUATHS yeoBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

['padpr. OcHoBHbIe MoOHATHS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpUL CMEXKHOCTH, BECOBBIX MATPHUL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJlad, CBS3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX IyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBnsi. bunaproe nepeBo. JlepeBbsi momcka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMEeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB C MojHOU nHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPhl B TAOIMUYHON (opme. BBIUrphHIIIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOro HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA W
pacnio3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBHUCHL. MmeHTH]HKaAIs u TOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoo0byuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYJIBHBIX cucTeM. HelpoHHbIE CEeTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmann3anuss ~ OOHATHS — anroputma. MammHa  TeropuHra  Kak
YHUBEpcaJIbHas MOZENb BeruncieHui. Tezuc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH aJrOPUTMOB. AJTOPUTMBI IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopublie anroputmbl. llpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C MOMOIIBI AJITrOpPUTMA
«peuieto DparocheHar.

MHoropa3psiaHble 1ieible Yucia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUS). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 MPaBUILHOCTH CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMTMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBSA3HOTO HeEOopueHTHUpoBaHHOro rpada. KonaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHMPOBAHHOIO alMKINYECKOro rpada. AIroputm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja aepeBa. Mcnonb3oBaHue cTeka U
ouepeu s 00xXoaa JiepeBa.

JluHamMpyeckoe INporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3yJbTAaTOB. 3aJayd, PEIIAEMbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsanus, HacleJ0BaHue, TOTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB A
MOCTpOEHUs HHTEpdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomstme o  mapamurmax
IpOrpaMMUPOBAHMUSL.

NupopmanuoHHbIE TEXHOJIOIUH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3paboTKa MOJENM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHX
cucTeM. MaremaTndyecKMe  MOJEIM B JKOHOMHUKE.  BbluucnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OuneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHocteie  Mmomenu.  Metoasl Monte-Kapno.  MiMuranmonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, cOpTHUpOBKa WU
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosisi B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MexXAy TaOaulamH.
Baenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

NuTeprer-nnpuiioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CaWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamupix Ta0mui ctwiert (CSS). Cuenapum Ha sa3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smemenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTtoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLIHsI — IIBETA.
ObecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW obOnactu. [lonroroBka wimocTpanuii 1is BeO-CalToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonp30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMIIBI  TOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAaThCA CHOPMUPOBAHHOM BHYTPEHHEW TO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanu3anuMu  CpeACTBaMU  y4eOHOTro TMpeAMeTa OCHOBHBIX  HampaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETo
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaaIaHCKOr0 BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W TPaBOMOpsIKAa,  COOJIOJICHHME  OCHOBOMOJIATaloMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HHOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHBIE BHUABl MCKYCCTBA, B TOM YHUCIIEC
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenrs TpeOboBaHuil 0€30MacHOM KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBLHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO ICSITEIIBHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBEHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHUEM U HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TH4e€CKOr0 BOCIIMTAHMS:

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
permeHusi, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(HOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHAX
1idpoBoii TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ASATEIHPHOCTh HHINBHIyATbHO U B TPYIITIE.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTHPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOINICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHIL.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHPOPMATUKH HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX ICHCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJISATUBHbIE yHUBEpCAJIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIE€ATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOru4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh M aKTyaJlM3UpOBaTh  IpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIM IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIEeHHUS;

ONPENENATh LEJIN JACSITEIBHOCTH, 33JaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS],

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH YU4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIMYHbIE BHJIBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISIT NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, MpeUlaraTh OPUTMHANbHbBIC MOAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uH(popmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH  I[OWUCK,  aHallu3, CUCTEMaTU3alHul |
MHTEPIPETALNIO HH()OPMALIUK PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iaMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYEHUS
uHpopMaMu W  IEJNEeBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaMm;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lady ¢ CcOoOMIoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCOCOEpekKEHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHMA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHONW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYIIECTBIISTh KOMMYHHUKAIIMK BO BCeX cdepax KU3HH;

pacCiio3HaBaTb HeBep6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOI, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensaTh pojii ¢ YY€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTO YYaCTHUKA KOMAaHIbI B
oOIINiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKTHI, OIEHUBATh HJEU C TIO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NpodsieMbl € Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH YY4EOHOI0 MPeAMETA Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H



OCHOBaHUil, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJisi OLCHKU CUTYallld, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEITbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHl — CIEOYIOIIME  IpPEeIMETHbIE
pe3yIbTaThI:

BJIQJICHUE TPEICTaBICHUSIMH O poiu WHGOpMAIMU U CBSA3AHHBIX C HEH
MPOIIECCOB B TMPUPOJC, TEXHUKE W OOIIECTBE, MNOHATUIMH «HHGOPMAIU,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHBIN A3 PEerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH TOMCKka uHpopmammu B cetd HHTepHET, ymeHwue
KPUTHUYECKU OIIEHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTu IHTepHET;

yMEHUE XapaKTepHW30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH TPHUMEPHI
WCTOYHUKOB HMX TIOJyYeHUS ¥  HAMpaBIICHUS HUCIOJB30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KIIacTepU3aIus, aHam3 OTKJIOHCHHIA), MMOHUMATh
MIOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allUs TaHHBIX, MHTEPIPETAILNs pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHus] I pelmieHus YYeOHBIX 3a7ad  II0
BBIOpaHHON CreIUaIn3aIim;

HaJIMYHE TMPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIMINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHHUS, TOHUMaHHE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTh MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMUIIOB JUCKPETU3ALMU PA3TUYHBIX BHUIOB
uHoOpMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pPEelaud JIAHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU IMepeJayd OpH M3MEHEHHH HWH(OPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;

YMEHHUE HCIIONb30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIMOHHON 3allUCU
YHUCell, AITOPUTMA IMOCTPOCHHUS 3alUCH YKCIIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWCia B MO3ULIHMOHHON CHUCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATh apU(PMETHUECKHUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATh MPeoOpa30BaHMS JIOTUYECKUX BBIPAXKEHHM, HCIIONb3YS
3aKOHBI aidreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIIEI0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHUIA;

NOHMMaHuEe O0a30BbIX AJITOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch 4MceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 3aJaHHOM JiMarna3oHe, 00paboTka MHOTOPa3psIAHbIX LEIbIX
YUCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPENeNsATh CI0XHOCTh HM3Y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MaccHBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISIOIINE
KOHCTPYKLMH, YMEHHUE OCYIUECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENENATh Pe3yNIbTaThl padOThl MPOrpaMMBbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONPENENATh, NPU KaKWX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMMUOKE B padoTe
pOrpamMmbl, (HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbI C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TaOJUIIBI JIJIsi aHAJIW3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCICHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJBHOTO PEIICHUs, MOAOO0p JUHUU TPEHJIa, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yuenus Kypca MHGOPMATHKU YIiIyOJI€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI  CIEAYyIOIIHME  MPEIMETHbIC
pe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJIbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbI€ MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJroOpuTMUUECKUE 3a/aud, CBSI3aHHBIC C aHAM30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAY BeplIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  OyTEed  MEXAY  BEpIIMHAMHU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JCPEBhS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAKEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI IO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIUTPHIIITHYIO
CTPaTEruio UrpPhI;

yMEHUE pa3pabaThiBaTh W pEaJTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MPOTpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUM HA NMAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPHI JJaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJI30BaTh 0a30BbIE OMEpaMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHBIE U COOCTBEHHBIE TOAMPOTPAMMBI I 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HUCIIOJIb30BaTh MpPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JdaHHBIX, WX CTPYKTYpe,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJNh30BaTh TaOIMYHBIC
(pensuoHHbIC) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBINOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATHICCKUE MOJICIH /I aHaIn3a
O0OBEKTOB M TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC HWH()OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHUYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ MIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HWCMONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acos

Ne HaumeHoBaHue pa3/iesioB U TeM Kontponbupe  TpakTieckue JuaekTpoHHbIe (HU(POBHIE)
n/n NMPOrpamMMbl Bcero paGoTHI paBoTH! o0pa3oBaTe/IbHbIE PecypChl
Pasznea 1. llndposasi rpaMoOTHOCTH
1.1 KOMHEIOTep - YHHBEPCATILIOC 6 https://kpolyakov.spb.ru/school/probook.htm
YCTPOMCTBO 00PabOTKU JAHHBIX
1.2 [IporpammHoe obecnieueHue 6 1 https://kpolyakov.spb.ru/school/probook.htm
1.3 KommnsrorepHsie cetn 5 1 https://kpolyakov.spb.ru/school/probook.htm
1.4 HNndopmanmonnas 6€301macHOCTb 7 1 2 https://kpolyakov.spb.ru/school/probook.htm
Ntoro no pazgeny 24
Pa3znea 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
2.1 Ipencrasenue uipopmanuu B 19 1 2 https://kpolyakov.spb.ru/school/probook.htm
KOMIIBIOTEPE
2.2 OCHOBBI aJIT€OPHI JIOTHKU 14 1 1 https://kpolyakov.spb.ru/school/probook.htm
2.3 KommnbrotrepHast apupmernka 7 1 1 https://kpolyakov.spb.ru/school/probook.htm
Hroro no paszueny 40
Pa3nes 3. AropuT™Mbl M IpOrpaMMHpPOBaHue
3.1 Beenenue B mporpamMmmupoBaHue 16 1 0.5 https://kpolyakov.spb.ru/school/probook.htm
3.2 BcnomorarenbHbI€ alrOpuTMBL 8 1 2 https://kpolyakov.spb.ru/school/probook.htm
33 YucneHHble METOIbI 5 1 3 https://kpolyakov.spb.ru/school/probook.htm
34 AnropuTms! 00padoTKu 5 1 1 https://kpolyakov.spb.ru/school/probook.htm
CUMBOJIbHBIX JaHHBIX
3.5 AnropuT™Mbl 06pabOTKH MacCHBOB 10 1 3.5 https://kpolyakov.spb.ru/school/probook.htm
Hroro no pasaeny 44
Pa3nes 4. UngopmMannoHHbIe TEXHOJIOTHH
4.1 Obpadoria TeKcToBbIX 6 1 2.5 https://kpolyakov.spb.ru/school/probook.htm
JIOKYMEHTOB
4.2 AHanu3 1aHHbBIX 8 1 3 https://kpolyakov.spb.ru/school/probook.htm
Hroro no pazgeny 14
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Ha3Banue MoayJist

PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 13 15
I[TPOI'PAMME
11 KJIACC
KounuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
n/n NMPOrpamMmbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 Mngopmanus u miopmatonibIe 10 1 2.5 https://kpolyakov.spb.ru/school/probook.htm
MIPOLIECCHI
1.2 MoaenupoBanue 8 1 2 https://kpolyakov.spb.ru/school/probook.htm
Hroro no pazgeny 18
Pa3jien 2. AlIropuTt™Mbl M IPOrpaMMHUpPOBaHNE
2.1 DONeMEeHTHI TEOPUH AJITOPUTMOB 6 1 1 https://kpolyakov.spb.ru/school/probook.htm
2.2 AJNTOPUTMBI M CTPYKTYPBI JaHHBIX 28 2 10 https://kpolyakov.spb.ru/school/probook.htm
OCHOBBI 00BEKTHO-
2.3 OPUEHTHUPOBAHHOTO 16 1 4.5 https://kpolyakov.spb.ru/school/probook.htm
IpOrpaMMHUpPOBaHUs
Wroro no pasaeny 50
Pa3nea 3. UndopmMannoHHbIe TEXHOJIOTHH
3.1 Kommnerotepro-maremaritieckoe 8 1 2 https://kpolyakov.spb.ru/school/probook.htm
MOJICTUPOBAHUE
3.2 Bba3sl naHHBIX 10 1 4 https://kpolyakov.spb.ru/school/probook.htm
33 Be06-caiitbl 14 1 4 https://kpolyakov.spb.ru/school/probook.htm
34 KowmmerotepHas rpaduka 8 1 3.5 https://kpolyakov.spb.ru/school/probook.htm
3.5 3D-moaenupoBanue 8 1 3 https://kpolyakov.spb.ru/school/probook.htm
Hroro no pazneny 48

Pa3nen 4. HazBanue
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Hroro 0
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB 110 136 11 36.5

I[TPOTPAMME




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon

NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHue OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTHH; BIaJCHWE HaBBIKAMH pPaOOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
ofecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3a7a4 1O  BBIOpaHHOM

cricnyain3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allMM U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTe

1.3

ITormmanne OCHOBHBIX IMPUHOUIIOB AOUCKPETHU3allWK PAa3JIMYHbBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKM YMCIOBOW M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JENUMOCTbh LIeJIbIX YHUCEN; HaXO0XKJIEHUE BCEX MPOCTHIX YMCEN B 3a/laHHOM
Jvara3oHe; o0paboTka MHOTOPAa3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U ,Z[pyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Branenve OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHUAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J'IaCTHX; HaJIM4ue HpCI[CTaBJIeHI/Iﬁ 00
HUCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJAHHOTO0 HATypaJbHOI'O YHCIIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHHH,
UCTOJB3Ysl 3aKOHBI alreOpbl JIOTHKHU; ONpPENeNsaTh KpaT4alliuid MyTh BO
B3BEIIEHHOM rpade M KOJMYECTBO IyTeHd MEXIy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHoab30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJCIN st
aHanmm3a 00BEKTOB M IMPOLECCOB: (HOPMYITUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YJIbTATOB, MOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS;
OLICHMBATh aJCKBATHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABIISTh PE3YIbTATHI MOJAEIMPOBAHUS B HATJISIIHOM BUE

YMenue kiacCHQUIMPOBATH OCHOBHBIC 3a/laud  aHaIW3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3aIus, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33/a4y aHalln3a
JTAHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA KAa4eCTBa JaHHBIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJACIH, NpPeoOpa3oBaHUE IAHHBIX,

BU3yaliM3allud JaHHBIX, MHTCPHOPCTAlUA PE3YJILTATOB

23

24

YMmenue onpenensite HHHOPMAIMOHHBIH 00BEM TEKCTOBBIX, TpapHUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3alUU. Y MEHHE
OIpPENENATh CPEOHIO CKOPOCTb IIE€pPeladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECIEeYMBAIOMIMK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIOIO JUTMHY COOOIIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucenosib30BaTh MPU PEUNICHWHM 3a7ady CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B IMO3UIUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpXKalllell 3aluch 3TOr0 4YHUCia B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax MO 3aJaHHOM  Taliuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUA

YMeHue pemiath ajiropuTMUYECKUE 3aJauyd, CBS3aHHBIE C AaHAIHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IyTeH MEXTy BEpPIIMHAMH

OPUCHTHUPOBAHHOI'O AIUKIINICCKOTO rpa(ba)

2.8

YMeHue ucnosib30Bath JEPEBbS MPU aHAJIU3€ U MOCTPOECHUH KOJOB M IS
MpeJCTaBICHUST apU(METHUYECKUX BBIPAKECHHUM, TpPH PEIICHUU 3a71ad
[IOMCKAa W COPTUPOBKH; YMEHHME CTPOUTH AEPEBO WIPBI IO 33aJaHHOMY
aNTOpPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEACNATh 03 MCHOIB30BAHUS KOMIBIOTEpA PE3yJIbTATHI
BBINOJIHEHUS] HECJIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpelenaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CyMMHPOBAHME 3JEMEHTOB MacCHUBa, COPTHPOBKA MacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUIA pCIICHUSA OI[HOﬁ 3aga4u

2.11

BnageHne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHussMu 0 6a30BBIX
TUNIaX JAHHBIX U CTPYKTypaxX JIaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VOPAaBISAIOMME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBJISATH  aHAIU3
NPEIUIOKEHHOW  MPOrpaMMBI:  ONPENENSITh  PE3ylbTaThl  PadOTHI
IPOTrpaMMBbl TIPU 3aJaHHBIX UCXOJHBIX JAHHBIX; ONMPEICINISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKEHHUS O  YIYUYIICHHIO

MporpaMMHOIo KoJia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEII, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAe HaOOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0XKJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUdpHI
HaTypaJIbHOTO YHCJIa, 3alIMCAHHOTO B CUCTEME CUUCIIEHHs C OCHOBaHHUEM,
He npeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPHUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
NPOU3BECHUS  CpPEAHEero  apu(MEeTHUecKOro, MHUHHUMAJIBHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOMINX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMECHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYEHUIN Ha JMaNa3oH UX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpeH,
JIEPEeBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeaAcCTBa OTJIAAKHU IPOrpaMM B CpCIAC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




peleHus, moadop JMHUM TPEHJA, pEelIeHHe 3a/1ady MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaONWYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu3oBBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBUCOB

INIEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D
ITO HTH®OPMATHUKE

Kox
1

1.1

IIpoBepsieMblii 31eMeHT cOIePKAHMS
[udposas rpaMOTHOCTH
OcCHOBHBIE TEHICHIINY PAa3BUTHUSI KOMITBIOTEPHBIX TeXHONOTUH. [lapamiensHble

BBIYMCIICHNS. MHOronpouneccopHsle cucteMbl. Pacipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa OONBIINX JaHHBIX

1.2

1.3

[IpyHUKIIBI OCTPOECHMS M anIapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie mnporokosnbl. Cerb HMHrepHer. Appecanus B cetu  MHTepHer.
ITpotokonsr creka TCP/IP. Cucrema nomeHHbix uMEH. Pa3znenenue IP-cetn Ha
IIOZCETH C IIOMOIIBI0 MAaCOK MOJCETEN

QaitnoBas cuctema. Ilouck B QaitnoBoil cucreme. [IpuHIMNIBI pa3zMenieHUsT U
nMeHoBaHMs (ailoB B jonaroBpemMeHHod mnamsTt. LllaGnonel s onucanus

rpyni ¢aitnos

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBHCHMOCTh BpEMCHHA nepeaadun OoT

I/IH(I)OpMaI_II/IOHHOl"O 00BéMa JAaHHBIX U XapaKTCPUCTUK KaHAJIa CBA3U

1.5

1.6

[udposanmne nanHpIXx. CUMMETpUYHBIE U HECUMMeTpUuHble MHUQpbI. [ndpsr
npoctoil 3amensl. [ludp Llesaps. Hludp Buxkenepa. Anroputm mudppoBaHUs
RSA

Kozpl, no3Bosisitonyie 00Hapy>KUBaTh U UCIPABIIATH OIIMOKH, BO3HUKAIOIINE IPU
nepenave naHHbIX. Paccrosnue Xommunra. KonupoBanue ¢ moBTopeHHEM OUTOB.

Koxapr XomMmunra

Teopetnueckrne 0CHOBbI UH(POPMATUKHI

2.1

2.2

JIBonuHoe  koaupoBaHHE. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlekonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHne OIHO3HAYHO IEKOAMPYEMBIX KOJOB C IMOMOUIBIO

nepeBa

Teopernueckue mMOAXOMBI K OICHKE KoiudecTBa uHGopMmanuu. EauHUIBI




U3MEpeHusi KonuuecTBa uHGpopManuu. AnpaBUTHBI MMOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3aKoH aaauTUBHOCTH HH(pOopManuu. Popmyna

Xaptim. Madopmanus u BepostHocTh. Popmyina [llennona
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Cucrempl cuucieHus. Pa3BépHyTass 3anmuch LEIbIX W JPOOHBIX YHUCEN B
MO3ULIMOHHOM cucTteMe cuMciieHus. CBolcTBa IMO3ULMOHHOM 3aluCy 4uca:
KOJMYECTBO 1U(pP B 3aIIUCH, IPU3HAK JEIUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBbI
CUMCIIEHMS. AJITOPUTM IIEPEBOAA LIEJIOr0 YKcia U3 P-MuHOM CUCTEMBI CUMCICHUS
B JICCATUYHYIO. AJTOPUTM TepeBoja KOHEYHOH P-muHOl npoldu B AeCATHUHYIO.
ANropuTM IepeBoja LEIOro 4Ucia U3 JECATUYHON CHUCTEMbI CUUCIECHHS B P-
nunyto. IlepeBon KoHEUHOW JnecATUYHOM apobu B P-munyro. JBonuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAsl CUCTEMbI CUUCIICHUS, CBSI3b MEXAY HUMH.

Apudmernueckue onepaniy B MO3UIMOHHBIX CHCTEMaX CUUCIICHUS

24

TpOI/ILIHaH YpaBHOBCUICHHASA CUCTEMA CUUCIICHUSA. I[BOI/I‘-IHO-I[CC?ITI/I‘-IHBJI CHCTEMA

CUHUCIICHUA

2.5

2.6

Koauposanue texctoB. Koguposka ASCIL. OgnoOaiiTHeIe KOaUpoBKU. CTaHaapT
UNICODE. Kopupoka UTF-8. Omnpenenenue wuHQOpMANHOHHOTO 00BbEMa

TEKCTOBBIX COOOIIEHUI

KoaupoBanue nzobpaxenuit. Ouenka MHGOpMaoOHHOro 00bEMa rpapuuecKux
JTAHHBIX TP 33JIaHHBIX Pa3pelieHUH U TIIyOHHE KOIUpOBaHMs 1BeTa. L[BeToBBIC
mozenu. KomupoBanue 3Byka. OneHka MHPOPMAIMOHHOTO O0BEMA 3BYKOBBIX

AAaHHBIX IIPU 3aIaHHBIX YaCTOTC JUCKPCTU3AINU U PA3PAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. IloHstue Bbicka3biBaHUA. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpHI Cy1IIeCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOuuibl HCTMHHOCTU. Jlormueckue BBIpayKEHHS.
Jlornueckue ToxaecTBa. JIornyeckue onepanny U ONepanuy HaJl MHOXKECTBAMU.
3akoHbl anreOpbl JIOTMKU. OKBHUBAJEHTHBbIE IpeoOpa3oBaHMs JIOTMUYECKHUX
BbIpakeHU. Jlornyeckue ypaBHEHHsI U CUCTEMBI yPAaBHEHUH.

Jlornyeckne QYHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTMUYECKHX
GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonuueckue Gpopmbl JTOrMUECKUX BhIPAXKEHUN

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/II_[e HCTUHHOCTHU

2.9

2.10

Jlornueckne d>aeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JOrM4ecKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTMYECKOMY BBIPQKEHMIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUSA IIO

JIOTUYECKOM cXeMe

Mogenu u MOZACIINPOBAHUC. HeJ’II/I MOACIINPOBAHUA. A,[[CKBaTHOCTL MOACIN

MOJIETTUpYyEMOMY O0BEKTY WM nporeccy. DopManu3zaius IpUKIaJHbIX 3a1a4.




HpeZ[CTaBJIeHI/IC PE3YyJIbTAaTOB MOACIIMPOBAHUS B BUAC, yI[O6HOM IJId BOCHIPpUATUSA

yenoBekoM. ['paduueckoe npencTaBieHNe JaHHBIX (CXeMBbI, TAOIHUIIbI, TpadUK).

2.11

[IpeacraBinenue 1enbIX 4YHCEI B NaMsATH Kommblorepa. OrpaHuuyeHHOCTh
JUana3oHa 4YHcell NMpU OrpaHUYEHUH KoiudecTBa paspsanoB. llepenonHeHue
paspsIHON ceTkH. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTEIBHBINA KOJI OTPUIIATEIIbHBIX YUCET.

[ToGutoBble jorMueckue onepanuu. Jlorndeckwii, apupMeTHUECKUl U
nuknuyecknii  casuru. [lludpoBanne ¢ mOMOMIBIO MMOOMTOBOHM  oOmepanuu

«uckirouaromee UJIN»

2.12

Hpe,Z[CTaBJ'IeHI/IC BCIICCTBECHHBIX YHCCI B IMMaMATH KOMIIBIOTEpA. 3Haqa1ua;1 qaCTb
u IIOpAOOK 4YHCIIA. I[I/IaHaSOH 3HaYEHH I BCIICCTBCHHBIX YHMCCII. HpO6HCMBI
XpaHCHUA BCHICCTBCHHBIX YHCCII, CBA3aHHBLIC C OI'PAHUYCHHUEM KOJIHNYCCTBA
pPaspAaaoB. Brimonaenue onepaunﬁ C BCHICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

OIInO0K IIpHU BBIYUCIICHUAX

2.13

I'padsr. OcnoBuble moHsATHA. Buasl rpados. Omnucanue rpadoB ¢ HOMOIIBIO
MaTpHIl CMEXKHOCTH, BECOBBIX MATpPUI], CIIUCKOB CMEXHOCTH. Pemenue
ANTOPUTMUYECKUX 3alad, CBS3aHHBIX C aHaIM3oM TIpadoB (mocTpoeHHe
ONTUMAIIHOTO TYTH MEXAy BeplIinHamMH rpada, OompeneieHHe KOJIMYeCTBa

Pa3JIMIHBIX HYTCﬁ MCKAY BCpHIMHAMU OPUCHTUPOBAHHOI'0 AIUKIMYCCKOI'O

rpada)

2.14

2.15

HepeBbs. bunaphoe nepeBo. [lepeBbst mnoucka. CrocoObl 00xoia jaepesa.
[IpencraBnenue apumMeTHYecKUX BBIpaXEHUN B BUAeE jAepeBa. Mcmonb3oBaHue
rpadoB U 1epeBbEB IPU OMUCAHUN OOBEKTOB M MPOLIECCOB OKPYKAIOIIEr0 MUpa

JIMCKpeTHbIE UTPHI IBYX UTPOKOB ¢ MONHOM mHpopmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHWE CTPATETMM WIrPbl B TabnuyHOW (opMe.

BrIArpsIHeie ¥ MPOUTPHIIIHBIE TO3ULUN. BBIMTPHIIHBIE CTPAaTETHH

2.16

3.1
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CpencTtBa  MCKYCCTBEHHOTOo  WHTeUIekTa.  WneHTtudukanmums W MOUCK
n300paxkeHui, pacrno3HaBaHue jull. Vcrosib30BaHWEe METOJI0B MCKYCCTBEHHOI'O
MHTEJJIEKTa B 00yUarolmXx cucreMax. Vcmnonp3oBaHne METOI0B UCKYCCTBEHHOTO

UHTeIIeKTa B poboroTexHuke. iutepuer Bemeid. Heifponusie cetu

ANropUTMBI ¥ IPOrPaMMHUPOBAHUE

dopManuzanus MOHATUA alroputMa. MammHa TeIOpHHra Kak YHHUBEpPCAIbHAs
MOJIEIIb> BEIYUCIIEHUN

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yeMOI
MaMATH, MX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka

ACUMITOTHYECKOM CIIOKHOCTH  aJIT' OpPHUTMOB. A.]'IFOpI/ITMLI MOJIMHOMHAJIbHOM

cnoxkHoctu. IlepeGopubie amroputmbl. [IpuMepbl pa3IMYHBIX aJITOPUTMOB




peLIeHus OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIUYHYIO CII0KHOCTD

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB PabOThl MPOCTEUIINX aJITOPUTMOB
YOPABJICHUS UCIOJHUTENSIMU M BBIYMCIUTEIBHBIX alropuTMOB. OrmpeneneHue

MCXOJIHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMbli pe3ysbTar
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3.5

3.6

Anroput™mbl  00paOOTKH HATYpalbHBIX YHUCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CHCTeMaX CYHCICHHS: pa3OMeHHe 3alliCh YHUCIa Ha OTACIbHBIC IHQPHI,
HAXOXJCHHE CYMMBl W TPOU3BEINCHHS IH(p, HAXOKICHUE MaKCUMAIbHOU
(MHHHMAITEHOW ) U PHL.

[IpencraBienne ymucia B BUJe HAOOpa TPOCTBIX COMHOXKHUTEICH. ANTOpUTM
OBICTPOTO BO3BEJICHUS B CTETICHb. [IOMCK MPOCTHIX YUCEN B 3aJaHHOM JIMaNa30He

C TIOMOIIIBIO ANITOPUTMA «perieTo IpatocheHa
MHoropa3psiHbIe LeNbIe YUCIa, 3aJa41 JUIMHHON apudMeTHKN

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOUUCIICHHbIE, BEUIECTBEHHbIC, CUMBOJIbHBIE, JIOrM4Yeckue. BeTieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHsamuxcs B ¢ainax. TekcToBble U ABOWYHBIC (aIbI.
QaiinoBsie nepemeHHble ((aiinoBbie ykazarenu). Urenue u3 daitna. 3anuch B
daiin.

Pazbuenue 3amaun Ha moa3anadn. [lognporpaMmel (TpoieAypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMOIMOTEKHU SI3bIKA mporpaMMHupOBaHuA

3.7

Pexypcus. PexkypcusHble mpoueaypsl u (yHKuuu. Mcrnonb3oBaHue cTeka s

opraHu3anu pCKypCHUBHBIX BBI3OBOB

3.8

3.9

UYucnennsle Meroabl. TouHoe M mpuONMMKEHHOE perieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momollbio mojdopa mapamerpa. UHCIEHHbIE METOJIbI
pelieHusl ypaBHEHHMiH: MeToJ mepebopa, MeETOJ| TIOJOBUHHOIO JIEJIEHUS.
[TpuOnm:x€HHOE BBIUMCIEHHUE JUIMH KpUBBIX. Bhlumcienue riomaneit puryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpameruii).
ITouck wmakcumyma (MUHUMyMa) QYHKLIUH OJHOW IEpPEeMEHHONH MeTOJ0M

ITOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MPOTrpaMMHUPOBAHUS JIsl 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJIMYECTBA TIOSIBJICHUH CHMBOJIa B CTpPOKE,
pa30ueHne CTPOKM Ha CJOBa MO MPOOETbHBIM CHMBOJAM, MOWCK TMOJCTPOKHU
BHYTPU JAHHON CTPOKHM, 3aME€HAa HaWJAEHHOW MOJCTPOKM Ha JAPYTYIO CTPOKY.
I'enepanms Bcex CIIOB B HEKOTOPOM aidaBUTE, YIOBICTBOPSIONINX 3aJaHHBIM

orpannuyeHusiM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpergucieHne  0000IIEHHBIX

XapaKTCPUCTUK JOJIEMCHTOB MacCCHBa WU YHCIIOBOM OCICa0BATCIBbHOCTHU




3.11

(cyMMBI, TIPOM3BENCHHS, CpPEAHEr0o apu(METHUECKOro, MHHHMMAIBHOTO U
MaKCHUMAaJIbHOTO  JJIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCJOBHIO). JIMHEHHBIH MOWUCK 3aJaHHOTO 3HAYEHHUS B MAacCCHBE.
Adroput™bel paboOTBI C 3JIEMEHTaMH MacCHUBa C OJHOKPATHBIM IMPOCMOTPOM
maccuBa. COpTHpPOBKa OJHOMEPHOr0 MaccuBa. [IpocThie METOIbI COPTUPOBKU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHUpOBKa
cnusiHueM. beicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBIiI

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBEC

JIBymMepHBIE MacCUBBI  (MaTpuIlbl). AJITOpUTMBI  OOpPabOTKH  JIBYMEPHBIX
MAaCCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOTO MacCHBa IO 3aJlaHHBIM
MpaBWJIaM, MOUCK 3JIEMEHTAa B JBYMEPHOM MAaCCHBE, BBIYHCICHHE MaKCHMyMa
(MHHMMYMa) U CYMMBI 3JIEMCHTOB JIBYMEPHOI'O MAacCHBA, IIEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accouuMaTUBHBIE  MacCHBBI,  OTOOpa)keHUs).  XdIII-TaOIUIBL

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

Creku. AHanu3 MPaBUIBLHOCTH CKOOOYHOTO BBIpAKEHHs. BbluncieHue
apu(pMeTUYECKOro BHIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu 11l BpEMEHHOI'O XpaHEHUs! IaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHHe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. KommuecTBo pasnvuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOTr0 rpada. AIropurm
JlenKeTphl

JepeBbs. Peanuszanus nepeBa C NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOomMdHBIE
(Ounapusble) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbIe alropuT™Mbl 00X0/a fnepeBa. Mcnonas3oBanue creka u

ouepeau st 00xoaa epena

3.16

3.17

JluHaMuueckoe IporpaMMHUpPOBAaHUE KaK METOJ PELIEHUs 33]a4 C COXpaHEHUEM
MIPOMEXYTOUHBIX PE3yJbTaTOB. 3a7auu, pelIaeMble ¢ MOMOIIBIO JUHAMHUYECKOTO
IPOrpaMMHUPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIIMH, MOJICUYET KOIMYECTBA

BAapHWaHTOB, 3ala4i ONITUMU3alIUN

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM HpOrpaMMupoBaHuH. OOBEKTH H
kyaccel. CBoiicTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHANU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

I/IHKaHCY.HSII_II/ISI, HacJICcJ0BaHUC, HOJ'II/IMOp(bI/BM

WHudopmaninoHHbIE TEXHOIOTHH

4.1

Amnamns JaHHBIX. OcHOBHEIC 3a/la4yi aHaJIM3a MAdAaHHBIX:! IIPOTrHO3HUPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KJIaCTepu3anus, aHalin3 oTkJaoHeHu#. IlocmenoBaTeabHOCTH




4.2

peleHus 3a/1a4 aHaJu3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA M OI[CHKA
KayecTBa JAaHHBIX, BBIOOp W (MJIM) IOCTPOEHHE MOENH, NpeodpazoBaHUE
JAHHBIX, BU3yalM3alus NaHHBIX, UHTEpIpeTanus pe3yibTaroB. [Iporpammubie
cpeactBa u MHTepHer-cepBUCHl Uil 00paOOTKM M IPEICTABICHUS JIaHHBIX.
Bonpmme nannupie. MammHHOE 00yUeHUE

AHanu3 JaHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX Tabnul. BeluncieHue cymmsl,
cpemHero  apudMeTHuecKoro, HawOosbmiero  (HAaMMEHBINETO)  3HAYCHUS
nuanazoHa. Beruncnenue ko3¢ @duiueHTa KOppensuuu JBYX pSIOB JaHHBIX.
[TocTtpoenne crombuaThIX, JMHEWYATHIX W KPYroBbIX auarpamm. IlocTpoenue
rpadukoB ¢pyHkuuid. [lon6op nuHUYU TpeHAa, pelieHre 3a1a4y IPOrHO3UPOBAHHUS.

Pemenne 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6HI/IH

4.3

4.4

Juckperuzanusi NpH  MaTeMaTHYeCKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MoJenupoBaHHe OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENM B  OKOHOMHKE. BpluuciurenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3yibTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKA YHCIOBBIX MapaMeTPOB MOJAETHUPYEMBIX
O0OBEKTOB M TMPOIECCOB. BoccTaHOBIEHWE 3aBHCHMOCTEH 10 pe3ysbTaram

OKCIICPUMCHTA

BepositHoCTHBIE MOJIEIIH. Metonrnl MomnTe-Kapio. Murtammmonnoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITY KHUBAHUS

4.5

Tabnuunble (pensiuoHHbIe) 0a3bl TaHHBIX. Tabnuila — mpeicTaBieHne CBEACHUI
00 omHOTHHIHBIX OOBekTaX. Ilone, 3ammch. Kimrou Tabmuiel. PaboTa ¢ rotoBoit
0a30il maHHBIX. 3anojgHeHUe Oa3bl JaHHBIX. [louCK, copTHpOBKa U (QUIbTpAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  MapamMeTpaMu.
Brrancisiemple osist B 3anmpocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUIBI CBs3ell Mexay Tabnuiamu. BHemrHuit

kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3aMIPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TekcroBeii mponeccop. Cpeacrtsa MOWCKAa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpPOBAaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopmieHHs OuOIMorpapuuecKux

CCBIJIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Uadopmaruka (B 2 gactsax), 10 kmace/ [Tomsikos K.1O., Epemun E.A.,
OO6mecTBo ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « BUHOM. JlabopaTopus
3HaHWI»; AkuuoHepHoe odmecTBo «M3narensctBo «lIpocBemenue»

» Uudpopmaruka (B 2 yactsx), 11 kmace/ [onskos K.1O., Epemun E.A.,
O6miectBo ¢ orpanndeHHoi oTBeTcTBeHHOCThIO « BUHOM. JlabopaTopus

3HaHHfI)>; AKHI/IOHepHOG 06IHGCTBO «HBII&TGJ'IBCTBO «HpOCBeHICHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://kpolyakov.spb.ru

https://inf-ege.sdamgia.ru/

https://resh.edu.ru/subject/19/



