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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanus, npencrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACTaBICHHUE O IEJIsIX, 001Iel CTpaTeruu
oOy4eHHUsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 pemeTa
«Uudopmaruka» Ha yriiyOnéHHOM ypOBHE, YCTaHABIMBAaET 00s3aTEIbHOE
IPEeIMETHOE COJEpKaHUE, IPElyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 pa3/ieiaM
U TeMaM Kypca, ONpejessieT paclpeesieHue ero mno kiaccaM (rogaM H3ydeHwus),
Na€T MPUMEPHOE paclpesesieHue Y4YeOHbIX YacoB MO TEMaTHUECKUM pasJesaM
Kypca ¥ PEKOMEHIyemMylo (TPUMEpHYI0) IMOCIEeI0BATEIIbHOCTh UX HW3YYCHHUS C
y4€TOM MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKH y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpamMma 1o nH(pOpPMATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEePUCTUKU YU4EOHOro MaTepuaia Juisl KaXI0ro Tojia U3y4YeHHs], B TOM YHCIIe
JUISL COJIEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOydaromuxcs, BCEPOCCUHCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHON UTOTrOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOIO MJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JUCHUIUIMHBI, HW3y4Yaroei
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIMH WH(POPMAITMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  0O0JIaCTM  TpUMEHEHUsT  WHQPOPMATHUKHU, TIPEKIAE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COITUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeaHEro 00Iero o0pa3oBaHUs SBISECTCS
3aBEpIIAIONIMM JTallOM HEMPEpPhIBHOW TOJATOTOBKH OOYYarOIUXCS B 00JacTh
UHPOPMATUKA U WHOOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha COJepKaHMe Kypca MH(POPMATHKH YPOBHS OCHOBHOTO OOIIETro 0Opa3oBaHUS
U OMBIT  TOCTOSSHHOTO  TPUMEHEHHS  HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHUE, MHTEPIPETANI0O U 000O0IIeHHE
ATOTO OIBITA.

Pesynbrarhl  yrayOia€HHOrO ypoOBHS M3y4YeHHs y4eOHOro mpeaMmera
«Uudopmatuka»  OpUEHTHpPOBAHbl  HA  MOJY4YEHHE  KOMIETEHTHOCTEH



JUIS TIOCNIEeyommed MnpodecCHOHAIbHON NEATEIbHOCTH KaK B paMKax JaHHOU
MpeAMETHOM 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasi MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB U B3aMMOCBSI3€M, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3TUYHBIC MOIXOIbI
K U3YUYCHUIO SIBICHUN, XapaKTEPHBIX JJI1 U3y4aeMOil IpeAMETHOM 00JacTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMEeTHON 00J1acTH;

HaJM4yue TPEJCTaBICHUM O JaHHOW IPEAMETHOM 00JacTH KaK IEeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBSA3AX CO CMEXKHBIMU 00JaCTIMHU
3HAHUM.

B pamkax yrinyO0na€HHOTO ypoBHSI u3yueHUs MH(OpMATHKUA 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJITOTOBKA OOyYarommxcsi K MPOJOHKEHUI0 00pa3oBaHUs
B OpraHu3anusx MpopeCCHOHAIIBHOTO  O00pa30BaHMUsI IO  CIEIUATBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AaHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBbl U TEXHOJOTUHU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJbIIME JaHHBIC
U MalllMHHOE OO0y4YeHWe, MPOMBIIUICHHbI WHTEPHET BeIleH, HCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMBI paCHpee€HHOTO pPeecTpa, TEXHOJOTHMH BUPTYyaJbHOU
Y JIOTIOJTHEHHOM PEAIbHOCTEM.

OcHoBHast 1edb HW3y4YeHHs yueOHoro mnpeamera «MHpopMaTukay
Ha yrayOn€éHHOM ypOBHE CpelHero oo0mero oOpa3oBaHusi — oOecreueHue
JaTbHEUIIEeT0 Pa3BUTUS WH(MOPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBArOLIErocs HHGOPMAIIMOHHOTO 00IIeCTBa
M BO3pacCTalolleil KOHKYPEHUMHU Ha pbIHKE Tpylaa. B CBA3M C 3TUM HU3Yy4YEHHE
unpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, UHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIILICHUS;

chOpPMHPOBAHHOCTh YMEHHMM pa3anvath (akThl U OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C OINPENEIIEHHON CUCTEMOW LIEHHOCTEH, IMPOBEPATH HA TOCTOBEPHOCTH
1 000011aTh HH(POPMAITHIO;

cOPMHUPOBAHHOCTh  TPEJCTABIECHUNA O BIUSHUA WHOOPMAIIMOHHBIX
TEXHOJIOTMI Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
DKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIrO, HOPUAUYECKOTO, HPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOIOTHIHA,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JaHUE U MCIOJIb30BAHNE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3/IaHHE€ YCIIOBUH Ui Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOH, Hay4yHO-
UCCIIEIOBATENIbCKOM M TBOPUYECKON JAEATEIBHOCTH, MOTHBAIMU OO0YyYaIOUIMXCS
K CaMOpPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmartuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Pasznen «Lu¢gpoBasi rpamMoTHOCTH» TOCBAIIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX DJEMEHTOB IU(GPOBOrO OKPYKEHHMs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAaHUIO CPEICTB ONEPALlMOHHOW CHCTEMBI, paboTe
BceTH VHTEepHET W MHCMNONB30BAaHUID HHTEPHET-CEPBUCOB, HH(DOPMALIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapar HWHMOPMATUKH, BOIMPOCHl KOJWPOBAHUA HH(POPMALIHH,
U3MepeHus MH(POPMALMOHHOTO O0bEMA JIaHHBIX, OCHOBBI aJreOpbl JIOTHMKU
Y KOMITBIOTEPHOI'O MOJEIIMPOBAHUS.

Paznen «AaropurMbl M NPOrpaMMHpPOBAaHHe) HAIPaBJIEH Ha pa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(GopMUpOBaHNE HABBIKOB peaJU3allMd NPOrpaMM Ha S3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMaunoHHbIE  TEXHOJOIMHM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIEC B 3aJja4axX aHajIu3a
JAaHHBIX, UCMOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJULl JJs peIIeHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoMm nanee coaepxanuu ydyeOHoro npeamera «ubopmaTukay
KYPCUBOM BBIJICJICHBI IOMIOJIHUTENIbHBIE TEMbI, KOTOPbIE HE BXOJST B 0053aTEIbHYIO
nporpamMmy OOy4eHHs, HO MOTYT OBbIThb MPEMJIOKEHBI JJISl U3YYEHUSI OTACIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

VYrnyOnéHHeld  ypoBeHb  M3y4eHHMS  MH(GOPMATUKU  PEKOMEHIYyeTcs
JUISI TEXHOJIOTHYECKOT0  MpOQuMIIsi,  OPUEHTUPOBAHHOTO  HAa  MHXKEHEPHYIO
¥ UH(OPMAIIMOHHYIO cepbl JeATEIbHOCTU. YTIYONEHHBIA YPOBEHb H3YUYEHUS
nHOpMaTHKA OOECIeYMBACT: TOJATOTOBKY OOYYarOIINXCS, OPHUEHTUPOBAHHBIX
Ha CMELMAIbHOCTH B 00JacTH MH(POPMAIMOHHBIX TEXHOJOTMH W HH)KEHEPHbIE
CHELUATbHOCTH, YYacTHE B IPOEKTHONM W MCCIENI0BATEIbCKON NIESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABICHUSMU OTpaciud HH(OPMALMOHHO-



KOMMYHHKAIIHOHHBIX TEXHOJIOTHM, MOATOTOBKY K yYaCTHIO B OJMMIIMAIaX U clayue
EnnHoro rocyiapcTBEHHOTO 3K3aMeHa Mo HH(GOPMAaTHKE.

[TocnenoBatenbHOCTh M3YYEHHUS TE€M B Tpeesax OJHOTO roja oOydeHus
MOXET OBIThb W3MEHEHa 10 YCMOTPEHHIO YYHTENs IpU MOArOTOBKE pabouyeid
IpOTpaMMBbl M IOYPOYHOTO IIJIAHUPOBAHUSL.

Ob1ee YHCIIO 4acoB, PEKOMEHI0BaHHBIX TUTST U3y4CHUs
uHpopMatuku - 272 yaca: B 10 kiacce — 136 yacos (4 yaca B Heneno), B 11 kimacce
— 136 yacoB (4 Jaca B He/IeINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30IIACHOCTH U TUTHEHBI ITPH paboTe ¢ KOMIIBIOTEPaMU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OmnepatuBHasi, TOCTOSHHAs U JOJTOBpeMeHHas mamaTb. OOMEH JaHHBIMH
C MOMOUIBI0 KUH. KOHTpOsuIephl BHEMIHUX YCTPOUCTB. IIpsmMoii 1oCTyn K mamsTH.

OCHOBHBIE ~ TEHJICHUHMHM  pPa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHble BIuMcaeHns. MHOronpouneccopusie cuctembl. CylepKOMIBIOTEPBI.
PacnipenenéHHuble BBIUMCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBLIMX JAaHHBIX.
MoOusibHbIE LU(PPOBBIE YCTPOMCTBA M UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalliOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpoucTtB. MHCTausiuuss W = JEUHCTALULALUSA  OPOTrPaMMHOIO
o0ecrniedeHusl.

@aitnoBble cucTembl. [IpUHIMOBI pa3MelieHUss W HMEHOBaHUs (aiiioB
B f0JiroBpeMeHHoU naMatu. [1labnonsl 1uig onucanus rpymi (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOrPAMMHOI0 00eCIIeUeHUs
U IMPpoBeIX pecypcoB. [IponpuerapHoe u cB0OOOAHOE MPOrpaMMHOE 00ECIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPAaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus u UPPOBBIX PECYPCOB.

[IpyHLIMIIBI TOCTPOECHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb MHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToKoIIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACcTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3JIoM ceTu. OmnpenerneHre MaplipyTa JBHKECHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  WutepHer.  CepBucel  MHTepHeTa.
['eonndopmarimonsbie CUCTEMBI. ['€0I0KalMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMANBHBIE CETH —
OpraHu3aius KOJUJIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa gaHHbIMH. CeTeBoi
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOoJoTuid. OOI1me mpoOieMbl 3allUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHUPOBAHHOTO JoCTyna K JIMYHOM
KOH(UIEeHIIMAbHON HH(POpMAIIUK, XPaHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[Mudper npoctoit 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpOIEcChl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTH3auy  MHGOpMAaINK, TMPeTHA3HAUYCHHON JUIsl XpaHEHWs, [epeaaydd
1 00pabOTKH B IIU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3aMMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
Ycinosue @ano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EquHuibl m3MepeHus: KoiaudecTBa MHQpopMaruu. AQpaBUTHBIA MOIXO
K OLIEHKE KOJINYeCTBa UH(OpMAIUH.

Cucrembl cuMciieHus. Pa3BEépHyTas 3amuch UENBbIX M JIPOOHBIX YHCEN
B MMO3UIIMOHHON cucteme cuucieHns. CBOIICTBAa MO3ULIMOHHOW 3alKCH YHUCA!
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIIEHUA. AJITOPUTM TEepeBoja LENOro ynucia u3 P-UYHOU CHCTEMBbl CUMCICHUS
B JICCATUYHYIO. AJITOPUTM TEpeBOAa KOHEYHOW P-myHOI ApoOH B NECATUUYHYIO.
AJITOpUTM TIEpeBOJa LEJIOr0 4YHWclia U3 JECATUYHOW CHCTEMBI CUYUCIICHUSA
B P-uunyto. IlepeBox koHewuHOM necaTuyHOM apoOu B P-uunyro. JIBomunas,
BOCbMEPUYHAS U LIECTHALIATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXKy HUMHU.



Apudmernueckue ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMALUOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3perieHUuH U TITyOnHEe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnHUIBI MUCTUHHOCTH. Jlormueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JIOTMKUA. OJKBUBAJICHTHBIE MPEOoOpa3oBaHUS JIOTUYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOTMYeCTBa apryMeHTOB. [1o1HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE W  KOHBIOHKTHUBHBIE HOpPMalbHbIE  (OPMBI,  AJITOPUTMBI
WX MOCTPOCHMUSI 1O TAOJINIIE NUCTUHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii  cymmarop. I[loctpoeHne cxeM Ha JIOTHYECKHMX JJIEMEHTaxX
10 33JaHHOMY JIOTMYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS
I10 JIOTUYECKOU CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OTrpaHUYE€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHUYEHUH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIbHBIX YUCEI.

[lobutoBbie normveckue omnepanuu. Jlornueckuii, apudpMeTUUECKHA
u ukindeckuii  casuru. [lludpoBanue ¢ momompl0 TOOWTOBOM  Oreparuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJIOK 4ucia. Jluama3oH 3HaYE€HUH BemecTBEHHBIX uucel. [IpoGnemsr
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepaunii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOTHI MPOCTEHIIMX aNTOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3aJad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTJIAAUUK, TpoduaupoBUIMK. KoMmunsmus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKue. BeTBnenus. CiaoxHbIe
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aumo3aMeHseMOCTb
pa3MyHBIX BUJIOB ILUKIOB. HMHBapuanT mukna. CocTaBleHME LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [TUKJIA.

JloxymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
OMHCAHMS MPOTPaMMbl U UHCTPYKLIMH JIJIS1 TIOJIb30BATEIIS.

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUs: pa30uMeHue 3alucu 4Hcia Ha OTAeNbHble IUQPHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoaeHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
quciia B BUIe HA0Opa MPOCThIX COMHOXKUTENEH. AIrOpUTM OBICTPOTO BO3BEACHHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B aidi.

Pa36uenue 3amaun Ha moa3anadu. [logmporpaMmel (Iporeayphl U (GyHKIIHH).
Pexypcus. PexypcuBHble 00bekThl ((pakranbl). PexkypcuBHBIC mNporienypsl
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBIA IPUHIXI HOCTPOEHUS NPOTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/Ibl pEUICHUs! YpaBHEHUU: METoJ mNepedopa, METOJl MOJOBUHHOTO JIEJCHUS.
[TpubnmxEHHOE BBIUMCICHHUE JIMH KPUBBIX. Bbruucienue miomaaeit uryp c
MOMOILBI0 YHUCJIEHHBIX METOAOB (METOX MNPSIMOYIOJBbHHUKOB, METOJ TPAIELH).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMA OJHOM TEPEMEHHON METOA0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcCTpoeHHBIE  (PYHKIIMU  SI3BIKA
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IMOSIBJIEHUNM CHMBOJIa B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK TOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha JPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3oBanue yncaa B CAMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33laHHOMY YCIIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0lHOMEPHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
Mmy3bIpbka, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIHSHUEM.
beictpast coptupoBka MaccuBa (anmroputm QuickSort). JIBowwHBI TIOHCK
B OTCOPTUPOBAHHOM MACCHBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCIOBOTO MAacCHBA M0 33JJaHHBIM ITPaBUJIaM,
MOMCK 3JIEMEHTa B JBYMEPHOM MAcCCHBE, BBIYHCICHHE MaKCUMyMa (MHHHUMYMa)
Y CyMMBI 3JIEMEHTOB JIBYMEPHOIO MAacCHBa, MEPECTaHOBKAa CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Ipoueccopax. O6nayHble CepBUCHL.
JlenoBas nepenucka. Pedepart. [IpaBuna muTupoBaHusi HCTOYHUKOB U 0()OPMIICHHUS
oubmmorpaduueckux ccouiok. OdopmieHue CIucKa JuTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AnHann3 naHHbIX. OCHOBHBIC 33J]a4M aHajiv3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
pelieHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yalM3allvsl JaHHBIX, UHTEpOpeTanus pe3ynabTaToB. lIporpammMmubie cpeacTBa
¥ UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH 1 NIPEICTaBIICHUS JaHHBIX. bobiie nanHbIe.
MamunHoe 00yuenue. HTemekTyanbHbli aHaIU3 TaHHbBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpEIHETo apu(PpMETHUECKOr0, HANOOJBIIETO (HAUMEHBIIET0) 3HAUCHHSI TUAana30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbix mguarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

YucneHHoe pelieHHue YpaBHEHWH C TIOMOIIbIO MoAOOpa mapaMmerpa.
OnTuMu3anys Kak MOKWCK HAWIYyYILEero peuieHusl B 3alaHHbIX yciaoBusX. LlemeBas
byHKLMS, orpaHrueHus. JIoKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWHGOpMaUU. 3aKOH
anauTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroput™m LZW. ANropuTMBI CKaTUS TaHHBIX C TOTEPSIMU. Y MEHbBILICHHUE TJTyOHHBI
koaupoBanHus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh  mepenayd  JaHHBIX.  3aBHCHUMOCTb  BPEMEHHM  II€peladu
0T UH(GOPMALIMOHHOTO 00bEMA JaHHBIX U XapaKTEPUCTUK KaHana cBs3u. [IpuunHel
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI cHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIEIU
MOJICIIUPYEMOMY OOBEKTY WJIM TMPOIECCY, LeIH MoaenupoBaHus. dopmanusaius
NPUKIIAJAHBIX 33]1a4.

[IpencraBienne  pe3ynbTaToB  MOJAETUPOBAHUS B BHUAE, YAOOHOM
JUISL BOCIIpUSITUS 4enoBeKoM. ['paduyeckoe mpeacTaBiICHHE MAHHBIX (CXEMBI,
TaOIUILIbI, TPAQUKH).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aJ]a4, CBA3AHHBIX C aHaimu3oM rpadoB (mocTpoeHue
ONTUMAJBHOIO MyTH MEXIy BeplIMHAMU Tpada, ompeaesieHue KOJIMYecTBa
Pa3IMYHBIX yTeW MEXy BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOTO rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xolia Jiepesa.
[IpencraBienne apupMeTHUECKUX BBIpRXKEHUN B BUJE AepeBa. JMCKpeTHbIe UTPHI
JIBYX UTPOKOB C MoJHOW nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencrTBa HCKyCCTBEHHOro WHTeIeKTa. CepBHCHl MAIIMHHOTO I€peBOa
U pacro3HaBaHus ycTHOH peun. KorHutuBHbIE cepBUCH. MieHTUUKALNS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHne MeETOIOB
VCKYCCTBEHHOI'O MHTEJUIEKTa B oOydarommx cucreMax. Mcrnonb3oBaHUE METOI0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHet Bemeil. [lepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys NOHATHS aroputMa. Mammnaa TeropruHra Kak yHUBepcaabHas
Mozenb Beruucinenui. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anroputMel. [IpruMepbl pa3nuyHbIX aarOpUTMOB PEILICHHS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YuCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemuieto DparocheHar.

MHoropa3psaHbI€ 1eJible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accOLlMAaTHBHBIE MAacCCUBBI, OTOOpaKEHHs).  XAMI-TAOJIHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1yl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpOBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOILIBIO CCBUIOYHBIX CTPYKTYp. [IBOMUYHbBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHHUs. PekypcuBHbIE anroputMbl o0Oxoja aepeBa. Vcmonb3oBaHHe CTeka
1 odepenu s 00Xxoa AepeBna.

JlvHamMu4eckoe  MpPOrpaMMUpPOBAHHE  KaKk  METOJ  pElIeHHs  3aaad
C COXPaHEHHEM IPOMEKYTOUHBIX PE3YyJIbTATOB. 3aJauM, PEIIAEMBbIE C MOMOILIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMA,
IOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUN.

[Tonsitue 06 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpPOBaHUH. OOBEKTHI
u K1accbl. CBoMCTBAa U MeTOABl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAINU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
Wukarncynanus, HacleJ0BaHUEe, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTeppdeiica
MOJIb30BATENS. Hcnonb3oBaHue rOTOBBIX YIIPaBISIEMbBIX AJIEMEHTOB
JUTsl TOCTpOEHMS UHTEepdeiica.

O630p  s3bIkOB  mporpammupoBaHus.  llonatue o  mapamurmax
IPOrpaMMUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3ajlayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MoaenupoBanue ABmxeHUs. MoenupoBaHie OMOJOTHYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToj]] HauMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBineHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

Bepoarnoctabie  mozenu.  Metoast Monte-Kapio.  MimurtanmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunble (pensiuMoHHBbIE) Oa3bl JaHHBIX. Tabmuua — mMpeacTaBiIeHUE
cBeleHnil 00 OOHOTHIHBIX 00BbekTax. Ilone, 3ammch. Kimrou Ttabauiel. PabGora
C TOTOBOM 0a30if MaHHBIX. 3amojiHeHuWe O0a3bl JaHHBIX. [loMck, copTHpoBKa
U GUIBTpAIMs TaHHBIX. 3alpOChl HA BEIOOPKY JaHHBIX. 3aMpPOCHI C MapaMeTpamu.
Brruncnsiemsie mosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EHN MeX Iy Tabnuamu. BuenHuit
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JIaHHBIX.

NuTeprer-nnpriioxkenus. IloHaTre o cepBepHON U KIMEHTCKOM YacTAX CaWTaA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOUHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

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

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKuus  IBETa.
ObecuBeunBanue IBETHBIX u300paxeHuil. Perymb. Pabota ¢ oOnactsamu.
OUIbTPBI.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoONW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
puCcyHKOB. Vcnosib30BaHrEe KOHTYpPOB. BeKTOpHU3aLus pacTpOBBIX U300paKEHUN.

[IpuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MonaenupoBaHMe HCTOYHMKOB OCBelleHMs. Kamepsl.
AnnutuBHble TexHoaoruu (3D-npunTepsl). [loHATHE O BUPTYanbHOM peanbHOCTH U
JOTIOJTHEHHOM pEasbHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATEHI OCBOEHUA I[MPOI'PAMMBI
10 UTH®OPMATUKE (YIJIYBJIEHHBIM VYPOBEHL) HA YPOBHE
CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOIO OIbITA M OMbITA JESITEILHOCTU B IpOIlecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT cpOpMHUpPOBaHBI CJICAYIOIIUE JIMYHOCTHBIC
pEe3yJIbTATHI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBAKEHHE 3aKOHA
U TMPaBOMOPANIKA, COOIIOJICHUE OCHOBOIOJIATAIOIIMX HOPM HHQPOPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HWJEOJIOTUM JKCTPEMH3Ma, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI UHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIC BHUJBl HCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHMII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAILMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO ICSITCIIbHOCTD;

uHTepec K cdepam MpodeccHOHANBHON  EATENbHOCTH, CBSI3aHHBIM
¢ "HQOPMATHKOW, TPOTPAaMMHUPOBAHHEM H WH(MOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HaHHBIM BBIOOpP Oymymiel mpodeccuu
Y PEAIM30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHus, B TOM YHCI€ C YyYETOM BO3MOXKHOCTEH WH(pOpMAIMmOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHMS POJIU WH(POPMAITMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATEIPHOCTh HHIUBUIYATBHO U B TPYIIIIC.

B mporiecce moCTKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI TT0
nH(popMaTHKE y OOyYaIOIINXCS COBEPIICHCTBYETCS IMOLMOHATBHBIM MHTEIUICKT,
Mpeanoararmmii copMUPOBAaHHOCTD:

caMOpeTYyJINPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTUPOBATBCI K
HMOILIMOHAIBHBIM H3MCHEHHSIM U MTPOSBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHE K JIOCTIKECHUIO TSI U
yCIexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaTh, MCXOJIS W3 CBOHUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBLHOE COCTOSIHHEC
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pe3ynbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX yYUYEOHBIX JCHCTBUSIX, a UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE CUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE TeiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [ CPaBHEHWS,
KJ1accupuKauu U 0000IIECHHUS;

ONpeAcsaTh ILEIu ACATECIBHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPUU HX
JIOCTHXKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMBbI ¢ YUYETOM aHajlu3a HMMEIOLIUXCS
MaTepHUaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATECIHLHOCTH;

KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIaJICTh HABBIKAMU Y4eOHO-UCCIIE0BATENbCKON U MTPOCKTHON JI€SITEILHOCTH,
HaBbIKAMU  pa3pelieHusi  MpodJieM,  CHOCOOHOCTbIO U TOTOBHOCTBIO
K CAMOCTOSITEIbHOMY ~ TIOMCKY  METOJOB  pEIIeHUsS NPaKTUYEeCKUX  3ajad,
MIPUMEHEHMIO Pa3IUYHbIX METOJIOB MO3HAHUS,

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HaHUS, €ro MHTEPNPETANU, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4EOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU YUYEOHBIX U COIMAIbHBIX
MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJCTh HAYYHONU TEPMHUHOJIOTHEH,
KJIIOUEBBIMU MMOHSATHSIMHU U METOIaMU,

CTaBUTh U (HOPMYIHPOBaTh COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOUX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENIbHO OCYLIECTBIISATh MTOMCK, aHaJu3, CUCTEMaTHU3ALNIO
Y MHTEpIpETaluio HH(OPMALIUU PA3IUYHBIX BUAOB U (OPM IPECTaBICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYCHUS
uHpopMaMu U 1EJEeBOM  ayJIUTOpUH, BbHIOMpas ONTUMAIbHYIO (GopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOMI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PAaclO3HAaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CHTYaIHH
U CMATYATh KOH(JIMKTHI,

BJIaCTH pas3InM9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MIPUHUMATD (SN0 COBMECTHOM JIEATSIILHOCTH, OpPTraHU30BBIBATH
Y KOOPJIMHUPOBATH JIEUCTBUSI MO WX JOCTHKEHHUIO: COCTaBJIATH IJIAH JICMCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOET0 BKJIaJa U KaXXI0T0 YYaCTHHUKA KOMaH/ bl B OOIIIHIA
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

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

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO ILIMPOKOW 3PYyAHUIIMU
B pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TMIOBBIIIATH CBOM 00pa3oBaTeNbHbBIN
Y KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHONM  pedJeKkcud KaKk  OCO3HaHUS
COBEPIIAEMBIX JCHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HX PE3YIbTATOB



¥ OCHOBaHMi, MCIIONB30BaTh NMPUEMBI pedIeKCUH AJIS OLIEHKH CUTYalluH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B nmnponecce wu3yueHuss Kypca UH(MOPMATHUKUA YIIIYOJIEHHOIO YpPOBHS
6 10 knacce oOydaromumucss OyayT JOCTUTHYTHI CIEAYIONIME MpEeAMETHbBIC
PE3yNbTaTHI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMAIIMOHHBIHN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMbI», «CUCTEMHBIN
b dexTy, «mHDOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BJaJICHHE METOJaMU TIoucka HH(opmauuu B cetd HHTepHeTr, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOIUTH PHUMEPHI
UCTOYHUKOB HMX TIOJyYEHUS W  HAMNpaBJICHUS HCIOJIb30BAaHUS, YMEHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYNCTKAa W OIICHKAa KadecTBa JJAaHHBIX, BBIOOP W/WIM TIOCTPOSHHUE MOJICIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allns TaHHBIX, MHTEPIPETAINS PE3yIbTATOB;

MOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00eCIIeUeHUS )1l PEIICHUS Y4eOHBIX 3a71a4 110 BHIOpaHHOU
CeIaIN3allnu;

HaJIM4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIUIIAX OPraHU3ALNHA U (PYHKIIMOHHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHS WHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEICTB MPOTUBOJCUCTBUSL 3TUM yrpo3aM, COOJIOJIeHHE Mep O€30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHMKH OC30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMHU KOMITOHEHTaMH ITU(POBOTO OKPY>KCHHUS, TTIOHUMaHHE
IIPABOBBIX OCHOB MCITOJIH30BAHUS KOMITBIOTEPHBIX MMPOTPaMM, 0a3 TaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHPOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX NMPHU 3aJaHHBIX TapaMeTpax JAUCKPETHU3allnH,
yMEHHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeadyr JaHHBIX, OIICHHBATh H3MECHEHNE
BpEMEHU TMepefayr TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHUCeJI, AITOPUTMA IMTOCTPOCHUS 3alMCH YKCTIa B MIO3UIIMOHHON CUCTEME CUHCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yMEHHUE BBITIOJIHATH MPe0oOpa30BaHUS JIOTHUYECKUX BBIPAKEHUH, HCIOIB3YS
3aKOHBI ~ anreOppl  JIOTMKHA, YMEHHE CTPOHWTHh JIOTUYECKOE  BBIPAKCHUE
B TU3BIOHKTUBHOW Y KOHBIOHKTUBHON HOPMaJIbHBIX (hopMax 110 3aJaHHOMN TaOIuIe
UCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PENIaTh HECIOKHBIC JJOTUYECKUE YPABHEHUS U CUCTEMbI YpaBHEHU;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMaIia3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCeJI, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB TIOUCKA U COPTHUPOBKH,
yMEHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IepeOOpHBIC
QITOPUTMBI, TBOWYHBIA TOWCK) W TMPHBOJUTH NMPUMEPHI HECKOJIIBKUX aJIrOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBmeHusMu O 0a30BbIX THIAX JaHHBIX
U CTPYKTypaxX JaHHBIX, YMCHHE HWCIIOJb30BaTh OCHOBHBIC  YIIPABJISIONINE
KOHCTPYKIIUH, YMEHHE OCYIICCTBIATH aHAINW3 MPEIJIOKCHHOW IPOTPaMMBI:
OTIPEICISITh PE3YBTATHl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
pOrpaMMebl, (GOPMYITHPOBATH MPEATOKEHHUS TI0 YIIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE  CO3/1aBaTh CTPYKTYpPUPOBAHHBIE  TEKCTOBbIE  JOKYMEHTBI
U JIEMOHCTpPAllMOHHBIE ~ MaTepuaibl C  HUCIOJb30BAaHUEM  BO3MOXKHOCTEU
COBPEMEHHBIX TPOTPAMMHBIX CPEACTB U 00JIAUHBIX CEPBUCOB;

YMEHHE HUCTIOb30BaTh JICKTPOHHBIE TaOIUIIBI J1JI aHAJIU3a, PEJICTaBICHUS U
00pabOTKM MaHHBIX (BKJIIOYas BBIUMCICHHE CYMMBI, CPEIHETO apu(pmMeTnyecKoro,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHUE YpPaBHEHWU, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JMHUM  TPEHJa, pelIeHue  3a1ay
MIPOTHO3UPOBAHUS ).

B mpomecce wu3ydeHus Kypca HWHOOPMATUKH YIIyOJEHHOTO  YPOBHS
6 11 knacce oOydaromumucss OyayT JOCTUTHYTHI CIEIYIOIIHE IPEIMETHBIC
pEe3YJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJIHO3HAYHOE
JEKOJIUPOBAaHKUE COOOIIEHUH (MpePUKCHBIE KOIbI), MCIOJIb30BaTh IMPOCTEHINIHE
KOJIbI, KOTOPBIC MO3BOJISIOT OOHAPYKUBATh M UCIIPABIIAThH OIMIMOKHU IpHU Iepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI) BO3MOXHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pelliaTh aJrOpUTMHYECKHUE 3a7a4M, CBS3aHHBIC ¢ aHAINW30M Tpados
(3aa4u TOCTPOCHHMS ONITUMATBLHOTO Iy TH MEXTy BeplTuHaMu rpada, onpeaesICHIs
KOJIMYECTBA PA3JIUYHBIX MyTed MEXIy BEpUIMHAMH OPUEHTUPOBAHHOTO
alMKJIMYECKOTO rpada), yMeHHE UCII0JIb30BaTh AEPEBbS ITPU aHAIU3E U TIOCTPOCHUH
KOJIOB M JUIS TPEACTABICHUS apru(METHUCCKUX BBIPAKECHUM, MPU PEIICHUM 3a]1a4
MOMCKa U COPTUPOBKH, YMEHHUE CTPOUTH JCPEBO UIPHI MO 3aJaHHOMY aJITOpUTMY,
pa3pabaTbiBaTh 1 OOOCHOBBIBATH BBHIMTPHINTHYIO CTPATETHIO UTPHI;

yMEHHE pa3paldaTbiBaTh W PEAJIU30BbIBATH B BHJAEC MNpPOrpamMM Oa30BbIC
QITOPUTMBI, YMEHHME HCIMOJIb30BaTh B MpOrpaMMax JdaHHBIE Pa3JIMYHBIX TUIIOB
C y4ETOM OIpAaHWYEHHUM Ha JUara3oH WX BO3MOXHBIX 3HAYEHUM, MNPUMEHSTH
IIpU PEIICHUU 3a7a4 CTPYKTYpbl JAHHBIX (CIOUCKH, CJIOBapH, CTEKH, OYEpEe.H,
JIepEBbsI), UCIIOIB30BaTh 0a30BbIE ONEPAIlMUA CO CTPYKTYpPaMU JaHHBIX, TPUMEHSATh
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YHCIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKH
MOAMPOTPaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpelbl pa3pabOTKU, YMEHUE HMCIOIb30BaTh CPEJCTBA OTIAJKU MPOTpamMm
B cpejie TPOrpaMMHUPOBaHUs, YMEHUE IOKYMEHTHUPOBATh IPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSIMHU O 0a3ax JIaHHBIX, KX CTPYKTYPE, CPEICTBAX
co37aHusl M pabOThl C HUMH, YMEHUE HCIIOJIh30BaTh TaOJHWUYHBIE (PEISIIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3aX JAHHBIX, BHITIOJHATH COPTUPOBKY H



MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyr0 0a3y NaHHBIX) U
CTIPAaBOYHBIE CUCTEMBI,

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATUUECKUE MOJIENIN JIs aHAJIU3a
00BEKTOB U MPOLIECCOB: (OPMYJINPOBATH LEJIb MOJICIUPOBAHMS, BBITIOIHATH aHAIU3
pE3yJbTAaTOB, IMONYYEHHBIX B XOJI€ MOJECIHMPOBAHMs, OLEHUBATb COOTBETCTBUE
MOJIEJIN MOJEIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh PE3YIbTATh
MOJICTTUPOBAHUS B HArJISITHOM BUJIC,

YMEHHE  OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE IPOCTPAHCTBO
C UCTIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB LU(MPOBBIX TEXHOJOTHH, ITOHUMaHHE
BO3MOXKHOCTEM LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyr, LIHPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHHUS
IPUMEHEHHUSI TEXHOJOIM MCKYCCTBEHHOI'O MHTEJIEKTa B Pa3IMYHBIX 00JacTsX,
HaJIMYUE MPEJICTaBICHUA O Kpyre peliaeMbX 3a7ad MalIUHHOIO OO0y4YeHUs
(pacnio3HaBaHMs, KJIACCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIHUKE MPEACTABICHHUMA
00  HWCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMM B  Pa3jMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (LM POBbLIE)
n/n TEM MMPOTrpaMMbl Bcero KOHTpOHLHbIe HpaKTI/I‘ICCKI/Ie 06pa30BaTeJ’ILHLIe PeCypChI
padoThI padoThI
Pazpnen 1. llndposasi rpamoTHOCTH
KOMHBIOTep - YHUBCPCAJIBHOC
1.1 YCTPOHCTBO 00pabOTKH 6 resh.edu.ru/subject/lesson/5425/start/15091/
JAaHHBIX
1.2 ITporpammMHuoe obecreucHIe 6 resh.edu.ru/subject/lesson/5421/train/35823/
kpolyakov.spb.ru/school/test10/33.htm
1.3 KommbroTepHbie ceTn 5 kpolyakov.spb.ru/school/test10/34.htm
kpolyakov.spb.ru/school/test10/35.htm
Uspopmarmonas kpolyakov.spb.ru/school/test10/32.htm
1.4 6 e30MACHOCTE 7 2 kpolyakov.spb.ru/school/test10/46.htm
kpolyakov.spb.ru/school/test10/47.htm
Hroro no pazneny 24
Pa3znen 2. Teoperuueckue 0CHOBbI MH(POPMATHKH
resh.edu.ru/subject/lesson/6455/start/10503/
91 [Ipencrapnenue uHPpOpMaLUU 19 5 resh.edu.ru/subject/lesson/5620/main/15128/
B KOMITbIOTEpE resh.edu.ru/subject/lesson/5423/start/35985/
resh.edu.ru/subject/lesson/5225/start/203084/
resh.edu.ru/subject/lesson/5426/start/
2.2 OCHOBBI areOpbI JOTUKU 14 1 resh.edu.ru/subject/lesson/4714/start/
resh.edu.ru/subject/lesson/4713/start/
2.3 KommbrorepHas apudmernka 7 1




Uroro mo pazneny 40

Pa3znea 3. AiiropuT™Mbl M MIPOrpaMMHPOBaHHe

kpolyakov.spb.ru/school/test10/py36.htm

Beeznenue B kpolyakov.spb.ru/school/test10/py37.htm
3.1 16 0.5
IPOrpaMMHUPOBaHHUE kpolyakov.spb.ru/school/test10/py38.htm
kpolyakov.spb.ru/school/test10/py39.htm
3.2 BcnomoratenbHbie anropuTMbI 8 2
kpolyakov.spb.ru/school/test10/py40.htm
33 HIHCICHHEIC MCTOJEI > 3 kpolyakov.spb.ru/school/test10/py41.htm
A
3.4 ArOpHTMb 00padoTIt 5 1 kpolyakov.spb.ru/school/test10/py44.htm
CHUMBOJIBHBIX JaHHBIX
ANropuTMBI 00pabOTKH kpolyakov.spb.ru/school/test10/py42.htm
35 10 35
MacCUBOB kpolyakov.spb.ru/school/test10/py43.htm
Uroro no pazneny 44
Pasnen 4. UndopmannoHHbie TEXHOJIOTUHN
41 O0paboTKa TEKCTOBBIX 5 95 resh.edu.ru/subject/lesson/5422/start/11157/
' JIOKYMEHTOB '
4.2 AHaIN3 JaHHBIX 8 3 kpolyakov.spb.ru/school/test10/45.htm
Hroro no pazneny 14
PesepBHOE Bpemst 14
OBHIEE KOJIMYECTBO YACOB I10 136 215

[TPOI'PAMME




11 KJIACC

HaumeHnoBanue KoauyecTBo 4yacos
Ne JuaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
pa3aesioB U TeM KonrTpoabubie IIpakTuueckue
n/n Bcero pecypcbl
NMPOrpamMmbl paéoThI padoTbI
Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
HNudopmanms u https://kpolyakov.spb.ru/school/probook/slides.htm
11 uH(pOpMaIMOHHBIC 10 2.5 https://kpolyakov.spb.ru/school/probook/tests.htm
MIPOLIECCHI
https://kpolyakov.spb.ru/school/probook/slides.htm
1.2 MopenupoBaHue 8 2 https://kpolyakov.spb.ru/school/probook/tests.htm
https://resh.edu.ru/subject/lesson/5490/start/101816/
Hroro no paszneny 18
Pa3znen 2. AnroputMbl 1 IPOrpaMMHUPOBaHUeE
DNEeMEHTHI TEOPUHU https://kpolyakov.spb.ru/school/probook/slides.htm
2.1 6 1
aaropuTMOB https://kpolyakov.spb.ru/school/probook/tests.htm
29 AJITOPUTMBI U CTPYKTYPBI 28 10 https://kpolyakov.spb.ru/school/probook/slides.htm
' JNAaHHBIX https://kpolyakov.spb.ru/school/probook/tests.htm
OcCHOBBI O0BEKTHO- :
https://kpolyakov.spb.ru/school/probook/slides.htm
2.3 OpPUEHTUPOBAHHOTO 16 4.5
MIpOTrpaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmanmoHHble TEXHOJIOTHH
KomnsrorepHo-
31 P 8 5 https://resh.edu.ru/subject/lesson/4902/start/203204/
. MaTeMaTU4YecKoe
https://resh.edu.ru/subject/lesson/6468/start/90009/
MOJICJINPOBAHUE



https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/tests.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/tests.htm
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/tests.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/tests.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://resh.edu.ru/subject/lesson/4902/start/203204/
https://resh.edu.ru/subject/lesson/6468/start/90009/

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

3.2 Ba3el manHBIX 10 4 https://kpolyakov.spb.ru/school/probook/tests.htm
https://resh.edu.ru/subject/lesson/5816/start/10940/
https://kpolyakov.spb.ru/school/probook/slides.htm

3.3 Be6-caitTel 14 4 https://kpolyakov.spb.ru/school/probook/tests.htm
https://resh.edu.ru/subject/lesson/5494/start/221607/

3.4 K 8 35 https://kpolyakov.spb.ru/school/probook/slides.htm

' OMIILIOTEPHAA rpaduKka ' https://kpolyakov.spb.ru/school/probook/tests.htm

3.5 3D-MonenupoBanue 8 3 https://kpolyakov.spb.ru/school/probook/slides.htm

Hroro no pasneny 48
PesepBHoe Bpems 20
OBILEE KOJIMYECTBO HACOB
1 136 36.5

[10 ITPOT'PAMME



https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/tests.htm
https://resh.edu.ru/subject/lesson/5816/start/10940/
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/tests.htm
https://resh.edu.ru/subject/lesson/5494/start/221607/
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/tests.htm
https://kpolyakov.spb.ru/school/probook/slides.htm

ITPOBEPAEMBIE HA EI'D 110 HHOPOPMATUKE TPEBOBAHMUSA
K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIHIA
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl pelleHHuss y4eOHbIX 3aJady [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NpPUHLUIAX OpraHU3alUd U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUJ0B

uHpopMaun

14

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XIEHHUE BCeX MPOCTHIX YHCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

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

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bragenvne OCHOBHBIMH CBENEHUSAMH O 0a3ax TaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IMYHBIX O0JNACTAX; HaJIHuue
MpeJICTaBICHU 00 MCIONb30BaHUM WH(GOPMAIMOHHBIX TEXHOJIOTHHA B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEACTABJICHUE 33JaHHOTO HATYpPaJIbHOTO YUCIIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH IPEoOpa3oBaHUs JIOTMYECKHX BBIPAKEHMIH,
UCTIONB3YS 3aKOHBI alreOphl JIOTUKU; ONpPEAesaTh KpaTdaiuii myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTeHd MEXIy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYITUPOBATH LIEIb MOJCIUPOBAHMS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJIECIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS B HArJISIHOM

BUJE

2.2

YMmenune kinaccu(UUIUpoOBaTh OCHOBHBIE 3aJjaud  aHalW3a JaHHBIX
(mporHozupoBanue,  kiaccuukauus, — KilacTepuszalus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIEOBATEIILHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOP NEPBUYHBIX TAaHHBIX, OYUCTKA U OIICHKA KaueCTBa IaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Mpeodpa3oBaHnEe JAHHBIX,

BU3YyaJin3alusd JaHHBIX, HHTCPIPCTAlUA PE3YyJIbTATOB

2.3

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU Iepefadyd MpU H3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

2.4

YMeHne CTpouTh KOj, 00€CIeUMBAIOININN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHue HCcnosib30BaTh MPU PEHIEHWH 3aJ1ad CBOWMCTBA MO3WMIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIICHHS C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I‘leCKI/Ie onepanr B TO3UIUOHHBIX CUCTCMAX CHUCIICHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Tabmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PCIIATh HECIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

2.8

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTel MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKoro rpada)

YMeHue UCrob30BaTh JePEBbs P aHAITHU3E U TIOCTPOSHUU KOJIOB U ISt
MpEJICTaBICHUST apU(METUUECCKUX BBIPAKEHUH, MPU pPEUICHUH 3aaad

MOKMCKa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY




ITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10
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2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/II_[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIKUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M NPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Bnanenue yHHMBEpCAIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUSI BBICOKOTO
yposas (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaThl  pabOThI
MPOTPaMMBI TIPU 33JJaHHBIX UCXOJHBIX JaHHBIX; ONPEIENATh, IPU KaKHX
UCXOJHBIX JAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX PE3yJIbTAaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K OmmMOKe B padoTe
nporpaMMbl;  OPMYITUPOBaTH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
nporpaMmmupoBaHus Beicokoro yposHsi (ITackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMpPOCTBIX COMHOXHTEJEH; HaxoXIAEHHE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He npeBplaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTUYeCKOro, MHHMMAJIBbHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPaHWYEHUN Ha JMANa30H UX
BO3MOXXHBIX 3HAYEHWH, MPUMEHATh MPHU PEHICHUH 3a7ad CTPYKTYpPHI
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE TTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH noamnporpamMM; yMCHHC HCIIOJIB30BAaTh CPCACTBA OTJIAAKHU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIIMOHHBIE) Oa3bl JaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBHCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIIeHHs. MHOTONpoIiecCOpHbIe cucTeMbl. Pactipenenénubie

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBIINX TaHHBIX

[IpyHIMIBI OCTPOEHUS U aNlapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B certu VHTepHerT.
[Mporoxkossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIOoACECTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. Ilouck B daitnoBoii cucreme. [IpuHIMIBI pa3MelieHus: U
1.3 uMeHoBaHus (ailiioB B AoiaroBpeMeHHo mnamsatu. LllaGnonbl ans onmucaHus
rpyni ¢ainos
CkopocTp mepenauyd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHHM Iepefadyd  OT

1.4
MH(POPMAIIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U

IudpoBanue nanabix. CHMMETpUYHBIE U HecuMMeTpudHbIe M pbl. [ngpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bikenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosstomue oOHapyUBaTh M HCIPABIATh OUIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade faHHeIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
51 JlexoaupoBaHue COOOIIEHUH, 3alTMCAHHBIX C TTOMOIII0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne 0JHO3HAYHO JACKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnOAXOAbl K OLEHKE KoynyecTBa HHpopMauuu. EnuHuIs!
29 U3MepeHus KonudyectBa uHPopMmanuu. AndaBUTHBIH MOAXOA K OLEHKE
KoJM4yecTBa HMHQPOpPMaLUU. 3aKOH aJJUTHUBHOCTH HH(popmarmu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina [llennona

Cucremsl cumcneHusi. Pa3BépHyTas 3amuch LENbIX W APOOHBIX dYHCEN B
HO3UIIMOHHON cucTeMe cuucicHHua. CBOMCTBA ITO3UIIMOHHOM 3allCH YHCIIA:
2.3 KOJIMYECTBO (P B 3aITUCH, TPU3HAK JICTUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI

CUHCIICHUA. AJIFOpI/ITM nepesoza M0ejaoro 4Yuciia wu3 P-nuHol cucTeMBI

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM MepeBojia KOHeUHOU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IEPEeBOAA IENOr0 YHciaa W3 JECITUYHOH CHCTEMbI
cuncnenus B P-uunyto. IlepeBon xoHeyHO# necsituuHOW aApoOu B P-nunyto.
JIBonuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAs CUCTEMbl CUMCIICHUS, CBS3b
MeXay HHUMH. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIICHHAs CHUCTEMa CUUCICHHs. JIBOMYHO-IECATUYHAS
cucTeMa CYMCIICHHS

KomupoBanue tekcroB. Komumpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nH)pOpMAIHMOHHOTO

00BEMa TEKCTOBBIX COOOILIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OuneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JTaHHBIX MPU 33/JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
uBeta. L{BeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMAMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IIpU 3aJaHHBIX 4YaCTOTC AUCKPCTU3aUKU U

Pa3psAAHOCTH KOJIUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrbICcKasbIBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1IeCTBOBAaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuubl MCTUHHOCTH. Jlornyeckue BbIpaXKECHHUS.
Jlornueckne ToxnecrtBa. Jlormueckue onepanMuM M ONEpallMM  HAJ
MHOECTBaMHU.

3aKkoHBl anareOphl JIOTUKU. OKBHBAJICHTHBIE NPeoOpa3oBaHMs JIOTUYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlormueckue (yHKUMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYECTBa apryMEHTOB.

Kanonnueckue opMbl JOrHYECKHX BhIPaKEHHH

2.8

COBepHICHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUSA 110 Ta6J'II/II_IC HNCTUHHOCTH

2.9

Jlormueckue »iIeMEHTHl B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHuoropa3psaasslii cymmarop. [locTpoeHune cxem Ha JIOTHUECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYE€CKOMY BBIPQKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIUPYEMOMY OOBEKTY WU TIporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBnenne pe3ynbTaTOB MOAETUPOBAHUS B BHUAC, YAOOHOM IS
BOCIIpUATHS YeNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,

TaOHIBI, TpaQUKN).
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HpeﬂCTaBHeHI/Ie HOCJIbIX YHCCI B MMaMATH KOMIIBIOTCPA. OFpaHI/I‘IeHHOCTB

JMarna3oHa 4Yucell IMpH OrpaHUYEeHUU KojiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOW ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBbIe JOTMYEcKHE orepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM orepanuu

«uckmougaromee NI

IIpencraBieHue BENIECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEpA. 3Havanlasi 4acThb
U TOpsAoK yucria. Jluama3oH 3HaueHWH BelIEeCTBEHHBIX uucelsl. [Ipobiembl
XPAaHEHMS BEIIECTBECHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaoB. BeinonHeHne onepanyii ¢ BEIECTBEHHBIMU YUCIAMM, HAKOIUICHUE

OIInOOK IIpHU BBIYUCJICHUAX

I'padbl. OcHoBHble MoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/a4, CBSA3aHHBIX C aHaIM30M TpadoB (TOCTpoeHue
ONTUMAJILHOTO IyTH MEXJAy BepLIMHAMU rpada, onpeleleHue KOJINYecTBa
pPa3IMYHBIX IyTEH MEXIy BEpPLUIMHAMHM OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpada)

HepeBbs. bunapHoe nepeBo. JlepeBbst moucka. CrnocoObl 00xona Jepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKCHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepeBbEB MPU OMHUCAHUN OOBEKTOB U MPOILIECCOB OKPYKAIOIIETO MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TOJIHOM nH(opMmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINUCAHUE CTPATETHH WIPhl B TaOMWYHOU Qopme.

BBII/IFpBIHlHBIe W IPOUTPBINITHBIC ITO3HUITUN. BBII/IFpLIHJHLIe CTpaTerun

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIekTa. VaeHTuuKanmuss ¢ MOHMCK
n300pakeHui, pacro3HaBaHue Jull. Vcrnonp30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromux  cucreMax. lcmonp3oBaHMe — METOIOB
HCKYCCTBEHHOT'O MHTEIIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTOpUTMBI U IPOTPAMMHUPOBaHUE

qbopManmaumI IMOHATHA aJITOpUTMA. Mamuna TLIOpI/IHFa KaK YHUBCPCAJIbHAA

MOJEJb BEIUMCICHUM

OrneHka CIOXHOCTH BBIYMCIECHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOI
NaMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OLeHka
ACUMIITOTUYECKON CJIOKHOCTH AJITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHON
cinoxHoctd. [lepeGopHbie anroput™mel. [IpuMepsl pa3nMUHBIX aNTOPUTMOB

pelIeHns OHOM 3a1auu, KOTOPbIE UMEIOT Pa3IMYHYIO CI0XKHOCTh




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJbTaTOB pabOTHI MPOCTEHIIUX AITOPUTMOB
yIpaBJIEHUS UCHOJHUTENSAMU U BBIYMCIUTENBHBIX aNropuTMoB. OnpeneneHue

HCXOIHBIX NAHHBIX, ITPU KOTOPLIX AJITOPUTM MOXKET AAaTb Tpe6yeMI)II71 pe3yiabpTar

3.4

3.5

3.6

AnropuTMBI 00pa0OTKH HATYpaJBbHBIX YHCEN, 3aIMUCAHHBIX B TMO3UIIMOHHBIX
CHCTEMaX CYHCIICHUs: pa3OMeHHe 3aluCH YHuClia Ha OTIENbHBIC LUQPHI,
HaXOXJCHHE CYMMBI W TIpOM3BeICHUS HU(DP, HAXOXKICHHE MaKCHMaJIbHOMN
(MHHHMATTEHOW ) U PHL.

[IpencraBnenre umcna B BUIAE HaOOpa MPOCTHIX COMHOMKHUTENIEH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX 4YHCET B 33aJaHHOM

AUAIa3oHe C IIOMOIIBIO AJI'OPHUTMaA «KPCIICTO BpaTOC(i)CHa»
MHOFOpﬂSpHZ{HHe OeabIC Yuciia, 3aga4u ,Z[JII/IHHOﬁ apI/I(bMeTI/IKI/I

S3eik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHMCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBueM. L{UkIibl 1o mepeMeHHOMN.

OO6paboTka naHHBIX, XpaHAIUXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
QaiinoBsie nepeMeHHble ((ailioBeie ykazarenu). Urenue u3 daiina. 3amuch B
Gaiin.

Pazbuenue 3amaun Ha moa3agaydu. [loagnporpamMmer (Iporieaypsl U PYHKIIHH).

Hcnons3oBanue CTaHHapTHOﬁ OMONMOTEKH SI3BIKA nporpaMMHupOBaHuAd

3.7

3.8

3.9

Pexypcusi. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnonabp3oBaHue cTeka ams

opraHu3al pCKypCUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa mapaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs YypaBHEHMiIl: MeToJ mepedopa, METOJ| MOJIOBUHHOIO JEJECHUs.
[Ipubnu:xE€HHOE BBIYMCIIEHUE IJIUH KpUBBIX. Boruncnenue miomazneit gpuryp c
MIOMOIIIBIO YHUCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJI Tparenuil).
Ilouck Mmakcumyma (MUHUMYMa) (YHKIMHM OJHOW TNEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QYHKUIUH  S3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJECHHOW MOJCTPOKHU Ha JPYTYyIO
cTpoky. I'eHepaiusi Bcex ClOB B HEKOTOPOM aj(aBUTE, yIOBIETBOPSIOLINX
3aJaHHbIM orpanundeHusM. [IpeoOpa3oBanue 4uciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCJIENOBATEILHOCTH YHCEN. BpluncieHue 0000MmEHHBIX

XapaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WU YHCI0BOM IoCICa0BaTCIBHOCTHU




3.11

(cymMMBI, TIpOW3BENEHHs, CpPEIHEro apu(pMeTH4YecKOro, MUHUMAIBHOTO U
MaKCHUMAaJIbHOTO D3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBHUIO). JIMHEWHBI MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBE.
AAroput™Mbl paboOThl C AJIEMEHTAMU MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpOBKa OJHOMEPHOT0 MaccuBa. [IpocTbie METO/IbI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpoOBKa
ciusHueM. BeicTpas coptupoBka MaccuBa (anroputM QuickSort). J[BowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpHIlbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCJIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOWCK DJIEMEHTa B JBYMEPHOM MAacCCHBE, BBIYMCICHHEC MaKCUMyMa
(MHHHMYMa) ¥ CYMMBI DJIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MAaCCHBBL, OTOOpa)xeHHs).  XAII-TaOJIUIIBI.

HOCTpO@HI/Ie aJ'I(l)aBI/ITHO"IaCTOTHOl"O CJI0BapA AJiA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpa)KEHUS. Bpruucienue
apu(MeTUYECKOro BBIPAXKEHUS, 3aIIUCAHHOTO B MMOCTPUKCHOM popme.

Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOIO XpaHEHUS! TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BEIICHHOT'O CBSI3HOTO HEOpUEHTUpOBaHHOTO rpada. KomuuecTBo pazanuHbIX
nyTel MeXAy BepIIMHAMH OpPUEHTHPOBAHHOIO AIMKJIWYECKOro rpada.
Anroput™m JleHKCTpEI

JlepeBbs. Peannsanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [BonuHBIE
(Ounaphsbie) nepeBbs. [locTpoeHue aepeBa A 3aJJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE aliropuT™MBbl 00X0/a aepeBa. Mcnonp3oBanue creka

U odepeu g 00Xoja aepeBa

3.16

3.17

JlnHamMuueckoe mporpaMMHpOBaHUE KaK METOJ] pELIeHUs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJadyd, pelaeMble C  IOMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE PEKYPCHUBHBIX (DYHKIIHIHA,

HO)IC'—IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u OIITUMU3AIINN

ITonatue 06 OOBEKTHO-OPHEHTHUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

I/IHKaHCYJ'ISII_II/ISI, HaCcJICcJO0BaHUC, HOJII/IMOp(I)I/BM

WudopmanroHHbIe TEXHOJIOTUI

4.1

Ananus JaHHBIX. OcCHOBHEBIE 3ala4i aHaJIM3a JAJaHHBIX: IPOTHO3UPOBAHUC,

knaccuukanus, KilacTepuszanus, aHajdu3 OTKIOHeHuH. IlocienoBaTenbHOCTh




4.2

4.3

peleHus 3a/1a4 aHau3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
KayecTBa JAaHHBIX, BBHIOOp W (WJIM) TOCTPOCHHME MOJENH, IMpeoOpa3zoBaHUE
JaHHBIX, BU3yalIu3alus JaHHBIX, HHTEpIIpETalys pe3yapraToB. [IporpaMMHbie
cpeacrtBa u VHTepHeT-cepBUCHl Uil OOpaOOTKM M IPEJICTABICHUS JaHHBIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanu3 JaHHBIX C IOMOIIBIO 3JIEKTPOHHBIX Tabiul. BelyncieHue cymMsl,
cpemHero  apu(MeTH4YecKoro, HamOOIbIIero (HAMMEHBIIEro) 3HAYCHUS
nuanazoHa. Beluncnenue ko3¢ ¢uuueHTa Koppesslud JBYX psI0B JaHHBIX.
[TocTpoenne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. IlocTpoenue
rpa¢pukoB  ¢yHkuuid. IlombGop  nuHMUM — TpeHzma,  pelleHHe — 3ajgad
MpOrHo3upoBanus. PemieHne 3ajady ONTUMHU3ALUU C TOMOULIbIO 3JIEKTPOHHBIX

Ta0JINLI

I[I/ICerTI/BaIII/I?I npu MareMaTU4YCCKOM  MOACIIMPOBAHUH  HCIPCPBIBHBIX
IIponIeccCoB. MOI[CJ'II/IpOBaHI/IC JABHXKXCHUA. MOI[GJ'II/IpOBaHI/Ie OHMOJOIMYECKUX
cucreM. MareMaTu4ecKue MOACIM B  OKOHOMHKCE. BrrancaurenbHbIC
OKCIICPUMCHTBI C MOACIISIMMU. O6p860TKa PE3yJbTAaTOB SKCIICPUMCHTA. MCTOI[
HaMMCHBUINX KBaApaToB. OHCHKa YUCJIOBBIX IMapaMCTPOB MOACIUPYCMBIX
O0OBEKTOB H IMponeccoB. BoccraHoBneHne 3aBHCHUMOCTEH IO pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  Momenmn.  Metoael  Monte-Kapio.  MmuranuonHoe

MOJCIIMPOBAHUC. CucTeMBI MacCOBOTO O6CJ'Iy>KI/IBaHI/IH

Tabnuunble (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuma — mpencTaBiIcHHE
cBeleHni 00 oqHOTHITHEIX 00bekTax. Iloie, 3amuch. Kiorou Tabauinel. Padora ¢
roToBOM 0a30il AaHHBIX. 3amonHeHue 0a3bl JaHHBIX. [louCK, copTHpOBKa H
($unabTpanus JaHHBIX. 3alIpOChl Ha BEIOOPKY AAHHBIX. 3alIPOCHI C TapaMeTpaMH.
Brruncnsiembie mosis B 3ampocax.

MHoroTta0auunable 0a3bl TaHHBIX. THIIBI CBSA3eW MEXTy TaOnuiamMu. BHemrHui
kmou. llemoctHOCTh 6a3bl JaHHBIX. 3ampockl K MHOTOTAO0NUYHBIM 0azam

JTaHHBIX

4.6

TekcroBei mpoueccop. CpencrtBa IMOWMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl. CHOCKH,
ornaBienue. IIpaBuiaa  IUTHPOBAaHUS ~ UCTOYHHUKOB U O(GOpPMIICHUS

OonbMorpaduIECcKuX CCHIIIOK




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Undopmaruka (B 2 yacTsx); yriayonennoe ooyuenue 10 kimacc/ [lonskos
K.1O., Epemun E.A., O611ecTBO ¢ OTpaHMYEHHONW OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopus 3HaHMiI»; AKIMOHEpHOE 001ecTBO «M31aTebcTBO
«IIpocBemeHue»

» Uudopmaruka (B 2 yacTsx); yriayonennoe odydenue 11 kmacc/ Ilomnsikos
K.JO., Epemun E.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 001ecTBO «M31aTenbCcTBO

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJISA
Mertoanyeckoe mocooue sl yUuTes:

http://files.Ibz.ru/pdf/mpPolyakov10-11fqgos.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. KommnbloTepHBIi NPaKTUKYyM B DJJIEKTPOHHOM BHJE C KOMIUIEKTOM
AJIEKTPOHHBIX YUEOHBIX CPEACTB, Pa3MEIIEHHBIM Ha calTe aBTOPCKOTO
KOJIJIEKTHBA!

http://kpolyakov.spb.ru/school/probook.htm



http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf
http://kpolyakov.spb.ru/school/probook.htm

2. DJEeKTPOHHBIN 3aJaYHHK-TIPAKTUKYM C BO3MOXHOCTBHIO aBTOMAaTHYECKOM
IPOBEPKHU pelIeHui 3aa4y 1o IPOrPaMMUPOBAHUIO:

https://informatics.msk.ru//course/view.php?id=666

3. Marepuansl 111 MTOATOTOBKH K WTOTOBOW aTTECTAIlMM MO HMHPOpPMATHKE
B (hopme EI'D, pazmeniénnrie Ha caifTe:

http://kpolyakov.spb.ru/school/ege.htm



https://informatics.msk.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/ege.htm
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