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@enepanbHas paboyass mporpamma Mo ydeOHomy mnpenmety «Hpopmarukay

(yrmyOneHHbIM ypOBeHb) (mpeaMmeTHass oOnacth «MaremaTuka ¥ HUH(POPMATHUKAY)
(mamee COOTBETCTBEHHO — Mporpamma Mo uHpopMaTHkKe, MHPOPMATHKA) BKIIOYAET
MOSICHUTEIBHYIO 3alHCKY, COJep>KaHUuE OOy4YeHHs, IUIAHUPYEMbIE pPEe3yNbTaThl
OCBOCHHS TMPOTpPaMMbl MO0 HH(POpPMATHKE, TEMATHYECKOE IJIAHMPOBAHHE, MEPCUCHb
(xomuukarop) mTpoBepsieMBIX TPeOOBaHHWA K pe3ylnbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl  CpeHETO 00mero oOpa3oBaHUs U AJIEMEHTOB
cofiepaHus 1o UHPOpPMAaTUKE.

[losicHuTenbHas 3amuMcka OTpakaeT oOIIMe IeNu W 3aJa4d  MH(OPMATUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ HM3YyYEeHHUIO OO0y4aronIuMucs,
MECTO B CTPYKType y4eOHOro IIaHa, a TakKe IMOIXOABbl K OTOOpY COAepKaHWs, K
OTIPEICIICHATO TNIAHUPYEMBIX PE3YIIBTATOB U K CTPYKTYPE TEMATHIECKOTO TUIAHUPOBAHUS.

Conmepxanue oOy4yeHUsT paCKphIBAaCT COJAEpKATENIbHbIE JIMHUHM, KOTOPbIC
npenararoTcst Jyisi 00s3aTelIbHOTO M3YYEHHSI B KaXKJIOM KJIACCE€ Ha YPOBHE CpPEIHErO
o011iero o6pa3zoBaHusl.

[Tnanupyembie pe3ysbTaThl OCBOCHHSI MPOTPAMMBI MO MH(GOPMATHUKE BKIIFOYAIOT
JUYHOCTHBIC, METalpeIMETHbIE pe3yJbTaThl 32 BeCh IMepuoja oOydeHHs Ha ypOBHE
cpeHero oo1ero oopa3oBaHus, a TAKKE MPEIMETHbBIE JOCTIKEHUS 00yJaroierocs 3a
KaXXJIbIY TOf] 00yUYeHUs.

INOACHUTEJBHAS 3AIINCKA

[Tporpamma no nndopmaruke (yriayOneHHbIH YPOBEHb) HA YPOBHE CPEHETO 00ILETO
oOpa3oBaHus pa3paboTaHa HA OCHOBE TPEOOBAHUI K pe3yIbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHONW MPOTpaMMBbI CpeaHero oOmiero oOpa3oBaHUs, MPEACTABICHHBIX B
dI'OC COO, a Takxe denepanbHOi pabodeil mporpaMMbl BOCITUTAHUS.

[Iporpamma 1Mo WH(pOpPMATHKE TAeT MPEACTABICHHE O IEIAX, OOIIeH cTpaTeruu
oOyueHHs, BOCIIUTAHUSA W Pa3BUTHA OOYUYaIONIIMXCS CPEACTBAMU Yy4eOHOTO MpeaMeTa
«MHpopmaruka» Ha yrTyOJIEeHHOM ypOBHE, YCTaHABIMBACT 00S3aTEIbHOE MPEAMETHOE
cofiepaHue, TpeaycMaTpuBaeT ero CTPyKTYpHUpOBaHHUE IO pa3ieiiaM B TeMaM Kypca,
OTpeeNsIieT paclpenesieHne ero Mo kiaccaM (TomaM H3ydeHus), JaeT TPUMEPHOE
pacnpeneseHrue Y4eOHBIX YacOB 1O TEMAaTHYSCKUM pasfienaM Kypca U PEeKOMEHIYEMYO

(mMpuMepHy10) MOCIENOBATEIbHOCTh WX M3YyYEHUS C YYETOM MEXIPEAMETHBIX U
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BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKU y4eOHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEM

oOyJaronmxcs.

[Iporpamma 1o wuH(pOpPMATHKE OIpEAesieT KOJIMYECTBEHHbIE U KaueCTBEHHbBIC
XapaKTepUCTUKHN y4eOHOTO Marepuaia JUisl KaXJoro rojga U3y4yeHus, B TOM YHUCIe AJis
COJIEPKATEILHOTO HAMOJHEHUSI Pa3HOTO BHUJIA KOHTPOJIS (MPOMEXKYTOUHOM arTecTaluu
0Oy4aromuxcsi, BCEPOCCHMCKUX TMPOBEPOUHBIX PAOOT, TOCYIapCTBEHHON HTOTOBOM
arrectanuu). I[lporpamMmma 1o wuHpOpMaTHKE SIBISETCS OCHOBOM It COCTaBJICHUS
aBTOPCKUX Yy4YEOHBIX MpOrpaMM U Y4YE€OHUKOB, IMOYPOYHOTO TUIAHMPOBAHUS Kypca
YUUTEJIEM.

Nudopmaruka B cpeqaeM 0011eM 00pa30BaHUN OTPAXKAET:

CYUTHOCTh MH(GOPMATUKH KaK HAYYHOU JUCIUIUIMHBI, U3y4alollel 3aKOHOMEPHOCTH
MPOTEKAaHUSI W BO3MOXXHOCTHM aBTOMAaTH3allMM WHOOPMAIMOHHBIX MPOLIECCOB B
Pa3JIMUHBIX CUCTEMaX; OCHOBHBIE 00JIaCTU MPUMEHEHUSI UH(OPMATUKU, TPEXJIE BCETO
nH(OpPMAIIMOHHbBIE
TEXHOJIOTUH, YIIPABJICHUE U COLIMAIIbHYIO cepy;

MEXKIUCUMIUVIMHAPHBIA ~ xapakrep  WHQOPMATUKM U HHQPOPMAIIMOHHOU
JEATEeIIbHOCTH.

Kypc wunbopmatuku s ypoBHS cpenHero oOmiero oOpa3oBaHUS SBISETCS
3aBEpIIAIONIMM JOTallOM HEMPEPHIBHOW TOJATOTOBKM OOYyYalomuxcsi B  00JacTu
nHpopMaTUK U WH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUM, OMUpaeTCs Ha
coJiepaHue Kypca MH(OPMATUKH YPOBHSI OCHOBHOTO OOIIETO OOpa3oBaHUSI U OMBIT
MOCTOSIHHOTO TMPUMEHEHUs] WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUH, NaeT
TEOPETUUYECKOE OCMBICIICHUE, MHTEPIPETAINIO U 0000IIIEHNE ATOTO OTBITA.

Pe3ynbrarsl yriny0IeHHOTO YPOBHSI M3y4eHUST yUeOHOTO MpeaMeTa
«MudopmaTrka» OpUEHTHUPOBAHBI HA TOJYYCHUE KOMIIETEHTHOCTEN JJIsI MO CIEayIoeh
npodecCuoHaNIBHON EATETLHOCTH KaK B paMKax JaHHOW MPEAMETHON 00acTu, Tak U B
CMEXHBIX C Hell oOmacTsax. OHU BKIIIOYAIOT B CEOsI:

OBJIQJICHUE KIIFOUEBBIMH TOHSATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS
JlaHHasl TpeIMeTHass 00JlacTh, PACIO3HABAaHUE COOTBETCTBYIOIIMX MM TPU3HAKOB H
B3aMMOCBSI3€H, CIOCOOHOCTHh JEMOHCTPUPOBATH PA3JIUYHBIC TMOAXOAbI K HW3YYCHHIO
SIBJICHUH, XapaKTEPHBIX JJIsI ©3y4aeMOU MpeIMETHON 00IacTH; yMEHUE peliaTh TUTIOBBIC
MPAKTUYECKHUE U TEOPETUUECKHUE 3aa4U, XapAKTEPHBIC
JUTSI UCTIOJIb30BAHMS METOJIOB U MHCTPYMEHTapHsl JaHHOU MPEAMETHON 00JIaCTH; HaJTu4Ke
MIPENICTABICHUN O JAaHHOU MPEAMETHOW 00JIaCTH KaK 1EeJIOCTHOU TEOPUH (COBOKYITHOCTH

TGOpI’Iﬁ), OCHOBHBIX CBS3SIX CO CMEKHBIMU 00JIaCTSIMH 3HAHHH.
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B pamkax yriyOneHHOrOo ypoOBHS H3ydeHHs HWH(OpPMaTHKU oOecrednBaeTcs

[eJICHANPaBIeHHAs TOJATrOTOBKAa OOy4alolmuxcs K MPONOIDKEHHI0 00pa3oBaHMS B
OpTraHU3aIHIX poheCCHOHAIBHOTO o0pa3oBaHUsA o CTCIIHAILHOCTSIM,
HETIOCPEACTBEHHO CBSI3aHHBIM C ITU(PPOBBIMU TEXHOJIOTHSIMH, TAKUM KaK IMPOTPaMMHAs
WHXeHepus, WHPOpMaMOHHass  0e30MacHOCTh, HWH(OPMAIIMOHHBIE CHUCTEMBI U
TEXHOJIOTUH, MOOUJIbHBIC CHCTEMBI M CETH, OOJIBIINE JaHHBIC W MAIIMHHOE OOyYCHHE,
NPOMBIIIUICHHBI ~ WHTEPHET BEIIEH, WCKYCCTBCHHBIH HMHTEIUICKT, TEXHOJIOTHH
OecpoBOMHOW  CBSI3W,  pPOOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTHH,  CHCTEMBI
pacmpeneneHHOro peecTpa, TEXHOJIOTHH BUPTYaIbHOW U TOMOTHEHHON peabHOCTEH.

OcHoBHas 11e1b u3yueHus yueoHnoro npenmera «Mudopmaruka» Ha yrirybJaeHHOM
YpOBHE CpeIHEro o0I1ero 00pa3zoBaHus — 00eCeueHre TalbHEUIIETr0 pa3BUTHS
WH(OPMAIIMOHHBIX KOMIIETECHITUH 00yJaroIerocsi, €ro TOTOBHOCTH K KM3HU B YCIIOBHSIX
pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO 00IIECTBA M BO3pacTalolell KOHKYPEHIIMU Ha
pBIHKE Tpyaa. B cBsi3u ¢ atuM uzydenue nnpopmaruku B 10—-11 kitaccax J0mKHO
00ecCIeyuTs:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHs, OCHOBAHHOTO Ha IMOHUMAaHUU  POJIU
nH(pOpPMaTUKH, UHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
oO1ecTBe; cHOPMUPOBAHHOCTH OCHOB JIOTHYECKOTO M aJITOPUTMUUYECKOTO MBITIICHHUS,
c(hOpPMUPOBAHHOCTh YMEHMH pa3nuvarh (PaKThl U OIEHKH, CPAaBHUBATh OIIEHOUYHbIC
BBIBOJIBI, BHUJETh HX CBS3b C KPUTEPUSIMU OLICHUBAHHUS U CBSI3b KPUTEPUEB C
OTIPEICIICHHON CHUCTEMOM IIEHHOCTEH, MPOBEPSATh Ha JIOCTOBEPHOCTh W 0000IIaTh
nHpopMainio; chOpMUPOBAHHOCTh MPEJACTABICHUN O BIUSHUM HH(OPMAIMOHHBIX
TEXHOJIOTUI
Ha OJKM3Hb YeJIOBeKa B O0OIEeCTBE, IMOHUMAHHWE COIHAIBHOTO, JKOHOMHYECKOTO,
MOJIMTAYECKOTO, KYJIBTYPHOIO, FOPUIUYECKOTO, MPUPOAHOTO, SPrOHOMHUYECKOIO,
MEIUIMHCKOTO U (DU3HUOJOTUYECKOTO KOHTEKCTOB HWH(OPMAIIMOHHBIX TEXHOJOTHUH;
MPUHATHE MPABOBBIX U ATUYECKUX aCMEKTOB HUH(POPMAIITMOHHBIX TEXHOJIOT'MI, OCO3HAHUE
OTBETCTBEHHOCTH  JIFOAECH, BOBJICUYEHHBIX B  CO3JAHHE W  HCIOJIb30BAHUE
WH(POPMAIIMOHHBIX CUCTEM, pacHpocTpaHeHUE WH(OpPMAIMU; CO3JaHUE YCJIOBUHU IS
pa3BUTHSI HABBIKOB y4€OHOM, MPOEKTHOM, HAyYHO- UCCIICOBATEIBLCKON M TBOPYECKOU
NEeSATeTLHOCTH, MOTHBAIIMU OOYYaIOIIUXCSI K CAMOPA3BUTHIO.

B conepxxanun yuebHoro mpeamera «MHbopmaTtukay BBIIETSIOTCS YETHIPE
TEMATUYECKUX pa3iena.

Paznen «ludpoBasi rpaMOTHOCTE» MOCBSAIIEH BOMPOCAM YCTPOHUCTBA KOMIIBIOTEPOB

U JIpYTUX D3JIEMEHTOB LU(POBOrO OKpPYKEHUS, BKJIIOYas KOMIIBIOTEPHBIE CETH,
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UCITOJIb30BAHUIO CPENICTB OINEpPAlMOHHOW CHUCTEMBI, pabore B ceth VHTEpHET u

WCITOJIb30BAHUIO HHTEPHET-CEPBUCOB, MHPOPMAITMOHHON O€30ITaCHOCTH.

Paznen «TeopeTtudyeckue OCHOBBI MH(DOPMATUKNY» BKIIOYAET B CeOSl MOHSTUHHBIN
anmapar  WH(OPMATHUKH, BOMPOCH  KOAMPOBaHUS  WHDOpMaIMK, HU3MEPEHUS
WH()OPMAIIMOHHOTO 00BbEeMa JTaHHBIX, OCHOBBI aJITeOpPhl JIOTUKA W KOMITHIOTEPHOTO
MOJICTTUPOBAHMSI.

Paznen «AJNropuT™Mbl W TpPOTrpaMMHUPOBAHME»  HANpaBI€H Ha  pa3BUTHE
JITOPUTMUYECKOTO MBIIUICHUS, Pa3padOTKy aJrOpUTMOB M OIIEHKY HX CJIOXHOCTH,
dbopMHUpOBaHWE HABBIKOB peajM3alldd MPOTrpaMM Ha S3bIKaX MMPOTPAMMHPOBAHUS
BBICOKOTO YPOBHSI.

Paznen «HbopMalliOHHbIE TEXHOJOTHUW» TIOCBAIECH BOMPOCAM MPUMEHEHHUS
WH(OOPMAIIMOHHBIX TEXHOJOTHH, pPEaIM30BaHHBIX B MPUKIATHBIX POTPAMMHBIX
MPOAYKTaX W HWHTEPHET-CEpPBUCAX, B TOM 4YHCJIE B 3aJadax aHaidW3a JIaHHBIX,
UCITIOJIb30BAHUIO 0a3 JAHHBIX U DJICKTPOHHBIX TAOIUIL 1JIs PEIICHUS MPUKIIAIHBIX 3a/1a4.

B mpuBegenHoMm pganee coaepkanuu ydeOHoro mnpeametra «MHopmaTrka
KYPCHBOM BBIZICIICHBI JOIOJIHATEILHBIE TEMbI, KOTOPHIE HE BXOIAT B 00S3aTEIHHYIO
nporpaMmy OOy4YeHHUsS, HO MOTYT OBITh TPEMIOKEHBI IS HM3YYEHUS OTACIbHBIM
MOTHBUPOBAHHBIM U CITIOCOOHBIM 00YYaOIIUMCS.

VYrnyOneHHbId  ypOBEHb  M3YYEeHHS  MH(DOPMATUKH  PEKOMEHIYeTCS st
TEXHOJIOTUYECKOTO npodus, OpHEHTHPOBAHHOTO Ha WHXCHEPHYIO H
nHOOPMAIIMOHHYIO  cpepbl  ACATCIBHOCTH. YIIYOJIICHHBIH  ypOBEHb  W3YUYCHUS
uHQOpPMATUKU OOECIEeYNBAET: TMOATOTOBKY OOy4YaroIIMXCs, OPUEHTUPOBAHHBIX Ha
CHEIUAIbHOCTH B 007acTH WHOOPMAIMOHHBIX TEXHOJOTHH W  WHXCHEPHBIC
CIIEUAIILHOCTH, YYAaCTHUE B MPOEKTHOM U UCCIIEIOBATEIILCKOU JIEATEIIbHOCTH, CBA3aHHON
C COBPEMCHHBIMHU HAMPABICHUSMH OTPACTU HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, MMOATOTOBKY K YYaCTHIO B OTUMITHAAX U ciade EquHoro rocyaapcTBEeHHOTO
’K3aMeHa Mo UH(OpMaTHKe.

[TocienoBaTeIbHOCTh M3YYCHHSI TEM B TMpEACIaX OMHOTO Toja OOy4YEHHUS MOXKET
OBITh M3MEHEHa 1O YCMOTPEHHUIO YYUTENsl TMpPU TMOATOTOBKE pabodeil mporpaMMbl U
MOYPOYHOTO TIJIAHUPOBAHMUSI.

OO611ee YynciI0 YacoB, PEKOMEHI0BAHHBIX ISl U3y4eHUs] HUHPOpMaTHKH, — 272 yaca:
B 10 xmacce — 136 yacos (4 yaca B Henento), B 11 kiacce — 136 yacoB (4 yaca B HEZIEINIO).

Bo3MmoxkHa KOPPEKTUPOBKA OOLIETO YKCIa YaCOB, PEKOMEHIOBAHHBIX JIJIS1 U3yUEHUS
npenMeTa, ¢ Y4eTOM HHAMBUAYAJIBHOTO TOJIX0/a 00pa30oBaTENbHBIX OPTaHHW3aluid K
yIIyOJIEHHOMY M3yY€HHUIO HH(OpPMATUKH, B paMKax COOMIONEHUS TUTMEHUYECKHUX
HOPMAaTUBOB K HEJEIbHON 00pa30BaTeIbHOM HAarpys3Ke.
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COIEPXAHUE OGYYEHMUSI!

10 KJIACC Ludposasi rpaMOTHOCTH

TpeboBanusi TEXHUKH O€30MACHOCTH U TUTHEHBI NMPU paboTe C KOMIBbIOTEpaMU U
JPYTUMU KOMIIOHEHTaMH HU(POBOTO OKPY>KEHUSI.

[TpuHIUIBI PabOTHI KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. ApXUTEKTypa (PoH
Helimana. ABTOMaTM4eCKOE BBIIIOJIHEHUE IPOrpaMMbl IpoueccopoMm. OnepaTuBHas,
NOCTOSIHHAsI W JIONTOBpeMEHHass maMATb. OOMEH JaHHBIMM C TOMOIIbIO IIWH.
KonTpomnepsl BHENHUX YCTPOUCTB. [IpssMoit nocTym kK mamMsTH.

OCHOBHBIE TEHACHLIMHU PA3BUTHS KOMIIBIOTEPHBIX TexXHosIoruil. IlapainensHbie
BBIYMCIICHHs. MHorompoueccopHbsie cucteMbl. CynepkomnbroTepsl. PacnpesneneHHbie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00pa0OTKa OOJBIINX JaHHBIX. MOOWIBHBIE LU(POBBIC
YCTpPOWCTBA M HMX poOlb B KOMMYHHKaIUsAX. BCTpOEHHBIE  KOMIIBIOTEPHI.
MuxkpokoHTpoiiepbl. PoO0TH3upOBaHHBIE TPOU3BOACTBA.

[IporpammHOe oOecriedeHue KOMITBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Bubl
IporpaMMHOro obOecnedeHuss M HX HazHadyeHue. (OCOOEHHOCTH MPOrPaMMHOIO
obecnieueHus: MOOWIBHBIX YCTpoHcTB. [lapannensHoe mporpamMmmupoBanue. CucteMHoe
nporpammHoe obecriedeHue. OneparmoHHbIe CUCTEMBbI. Y THIINTHI. JlpaiiBepbl yCTPONCTB.
WMHcTamisus v AeMHCTAIUISLNS IPOTPAMMHOT0 00€eCIIeYeHUsl.

QaitnoBble cucteMbl. [IpuHUOMNBI pa3MenIeHUss W HUMEHOBaHUA (ailioB B
nonroBpeMeHHo# namsaTu. [11aGnonsl 115 onucanus Tpymn (aiios.

[Iporpammuoe obGecrieuenue. JluieH3upoBaHWe TPOrPaMMHOTO OOECTICUeHUs U
uuppoBbIX pecypcoB. [lponpuerapHoe M CBOOOAHOE MNPOTPaMMHOE OOECTIEUEHHE.
Kommepueckoe M HEKOMMEpPYECKOE HCIOIb30BAHUE IMPOTrPaMMHOTO OOECIEeYeHUsT U
mupoBbIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccuniickori  ®@enepaunu 32 HENPABOMEPHOE  MCIIOJIB30BAHUE  MPOTPAMMHOIO
oOecrieueHust U UPPOBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHHS M anmnapaTHble KOMIIOHEHTBHI KOMIIBIOTEPHBIX CETEW.

CeteBblie npoTtokoibl. Cetb NUHTEpHET. Anpecanus B cetu UuTepHeT. [IpoTokoibl cTeka

Pasnenenue [P-cetn Ha moaceTy ¢ MOMOIILIO Macok noacerer. CeTeBoe
agMuHUCTpupoBaHue. [lomydeHrne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[TpoBepka HanM4Ms CBSI3M C y37I0M ceTH. OnpeiesieHue MapiipyTa JBUKEHUS TAKETOB.

Bunsr JesITEJIbHOCTH B ceTu HNutepHer. CepBuchl HNuTepnera.

['eounpopMamoHHble CHUCTEMbI. [ €ONOKAIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHH

7
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(HampuMep, JIOKals MOOWJIBHBIX  TelnedOHOB, OMNpEACICHUE 3arpyKEHHOCTH

aBTOMAarucTpasiei ), UHTEPHET-TOPTOBIIsA, OPOHUPOBAHKUE OMIIETOB M TOCTUHUII.
['ocynapcTBeHHBIE NIEKTPOHHBIE CEPBUCHI U yciyru. CollMalibHbIE CETU — OpraHu3aLus
KOJUIEKTMBHOTO B3aUMOJIEHCTBUS U 0OOMeHa TaHHBIMU. CEeTeBOM 3TUKET: MpaBUIia
noBesieHus B kubepripoctpancTse. [IpobieMa noyIMHHOCTH MOTy4eHHON HHPOPMALIUH.
OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M JKOHOMUYECKHUE YIpo3bl, CBSA3aHHBIE C HCIOJIb30BAHUEM
UH(POPMAITMOHHO-KOMMYHUKALIMOHHBIX ~ TeXHONMOTUH. OO0mme mpoOiaemMbl  3aIIUThI
uHpopmar 1 MHGOPMaLMOHHON Oe3omacHocTH. CpelncTBa 3aluThl MHQOpPMALMK B
KOMITBIOTE€paX, KOMIBIOTEPHBIX CETAX U aBTOMAaTU3UPOBAaHHBIX HMH(POPMALMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHPOPMaMOHHON 0€301aCHOCTH.

[IpenoTBpalieHre HECAHKIMOHUPOBAHHOTO TOCTYTA K TMYHON KOH(PUASHIUATBHOM
uH(pOpMaLIMK, XpaHsIIecss Ha NePCOHATBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPOKUCTBAX.
BpenonocHoe nporpamMmmMHoe obecrnieueHrue U Crocoobl 00pbObl ¢ HUM. AHTUBUPYCHBIE
nporpammsbl. Opranusanusi JUYHOro apxumBa MH(poOpManuu. Pe3epBHOE KoNHMpOBaHUE.
[TaponbHas 3ammTa apxusa.

[udpoBanue nanubix. CuMMeTpuuHble U HecumMMmeTpuuHble mudpsl. udps
npoctoit 3amensl. [udp Lezaps. [ludp Buxenepa. Anroputm mudpoanus RSA.

Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmarius, nanasie v 3Hanus. MHPopManmoHHbIE MPOLECCHI B IPUPOAE, TEXHUKE

U O0IIeCTBe.

HenpepriBHbIE U JUCKpPETHbIE BEIWYMHBI M curHaibsl. HeoOxoaumocTtsb
JTUCKpETU3alui HHPOpMaK, MpeJHA3HAYCHHOW ISl XpaHEeHUs], epeaadu 1 00paboTKu
B LIU(PPOBBIX CUCTEMAX.

JIBonuHo€e koaupoBaHue. PaBHOMEpHbBIE U HEpABHOMEPHBIE KOABI. [[exoanpoBaHue
COOOIICHM, 3amMCaHHBIX C TIOMOIIBI0O HEPAaBHOMEPHBIX KoAoB. YcioBue Dano.
[TocTpoeHre ONHO3HAYHO JEKOAUPYEMBIX KOJOB C IMOMOILIBIO J€peBa.

Enunuiel u3MepeHust KonuuecTBa HHPoOpManuu. AJQaBUTHBIA TOIXOA K OLIEHKE
KOJTMYeCTBa HH(MOPMAIIHH.

Cucrembl cuncienus. Pa3BepHyTas 3amuch UENbIX U JIPOOHBIX YHCEN B
MO3ULIMOHHON cucTeme curcieHus. CBOMCTBA MO3UIIMOHHON 3allMCH YHUCIIA: KOJIMYECTBO
mubp B 3aMHUCH, MPHU3HAK JEIUMOCTH YKCIAa HA OCHOBAHHME CHUCTEMBlI CUHUCIICHHS.
ANTOpUTM mepeBoAa LEJOro yuciaa U3 P-UYHOM CUCTEMBI CUMCIICHHS B JIECATUUHYIO.
ANTOpUTM mepeBoAa KOHEYHOW P-u4yHOW OpoOu B JNECATUYHYIO. AJTOpUTM IEepeBOa
LEJIOTO YhClia U3 JACCATUYHOM CUCTEMBbl CUMCIECHHS B P-nuHyro. [lepeBon KOHEUYHOM

JNECATUYHON NpoOu B P-munyro. J[Bom4Has, BOCbMEpHYHAs M IIECTHAALIATEpUYHAS
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CHUCTCMbI CUUCJICHUS, CBA3b MCIK/Y HUMU. ApI/I(i)MCTI/I‘ICCKI/Ie o1Icpanyu B IIO3UIIMOHHBIX

CUCTEMaX CUHMCIEHUs. TpouuHnas ypasHosewieHHas cucmema cuucieHus. J{eouyno-
oecamuyHas cucmema CHUCieHusl.

Konuposanne texcroB. KomupoBka ASCII. OxnoOaiitHbie KoaupoBku. CTaHaapT
UNICODE. Konuposka UTF-8. Onpenenenue nHQOpMaMOHHOTO 00beMa TEKCTOBBIX
COOOIIIEHUH.

KonupoBanue nzobpaxxenuil. OueHka nHQOPMAIMOHHOTO 00beMa rpaduuecKuX JaHHbBIX
MIPU 3a/IaHHBIX Pa3peUICHUH U IITyOHHE KOAUpOoBaHus 1BeTa. L{BeToBbIe MOIEH.
BekropHoe komupoBanue. dopmarbl rpapuueckux (aitioB. TpexmepHas rpaduka.

®pakranbHas rpaduka.

Koauposanue 3Byka. OneHka MH(QOPMALMOHHOTO 00beMa 3BYKOBBIX JAAHHBIX IpHU
3aJaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PATHOCTH KOJUPOBAHUS.

Anrebpa soruku. IloHsiTue BbICKa3bIBaHUS. BpICKa3biBaTeNbHBIE  (OPMBI
(mpenukarel). KBaHTOpBI Cy11€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOaumbl HCTUHHOCTH. Jloruueckue BbIpaKEHUS.
Jlornueckue Toxkaectra. J[OKa3aTeNbCTBO JOTMYECKHX TOXKAECTB C MOMOUIBIO TaOJIHUIL
VMCTUHHOCTH. JIornyeckue onepanuu 1 onepanuu HaJ MHOKECTBAMU.

3akoHBl anreOpbl JIOTMKH. OKBHUBAJIECHTHbIE MPEOOpa3oBaHUs  JIOTUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue GyHKOUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHUX
GYHKIIUH OT KOJIMYeCTBa apryMeHTOoB. [loHbIe cucTeMbl TOrHYecKuX (QyHKITUH.

Kanonuueckue popmsl tornueckux BolpakeHui. CoBepileHHbIE JU3bIOHKTUBHBIE
U KOHBIOHKTUBHBIE HOpPMaslbHble (OPMBI, ANTOPUTMBI UX MOCTPOEHUS MO TadIUIEe
VCTUHHOCTH.

Jlornueckue sneMEHTBI B cocTaBe Kommbiotepa. Ipurrep. Cymmarop.
Muoropa3psaaeiii  cymmarop. I[locTpoeHne cxem Ha JOTHMYECKUX 3JIEMEHTAX I10
3aJaHHOMY  JIOTUYECKOMY  BBIPDQXKEHUIO. 3aluCh JIOTUYECKOTO  BBIPAKEHHS IO
JIOTUYECKOU CXEME.

[IpencraBiieHHe LETBIX YUCEIN B MaMSTH KOMIbIOTEpa. OTrpaHUYEHHOCTh IHAIla30Ha
YuCeJl IPU OTPaHWYEHHUM KOJIM4YECTBAa pa3psAnoB. llepenonHenue paspsIHON CETKH.
be33nakoBble M 3HAKOBEIC JaHHBIC. 3HAKOBBIM OWT. JIBOMUYHBIN JTOIMOJHUTEIBHBINA KO
OTPHULIATEJIBHBIX YUCET.

[ToOutoBble  noruyeckue omepanuu. Jlornyeckui, apupMeTUUECKUNd U
nukanaeckuil casuru. [lngpposanue ¢ momMoIp0 NOOGUTOBOM ONEpalliy «MCKITIOYAIOIIee
NJIN».
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HpeI[CTaBJ'IeHI/IC BCIICCTBCHHLIX YHCCII B IIAMSTH KOMIIBIOTCPA. 3Haqa1ua;1 qaCTb U

nopsAoK uucna. /[uama3zoH 3HaueHWM BEIIECTBEHHBIX uucenl. [Ipobrembl XpaHeHHS
BEIIECTBEHHBIX YUCEII, CBSI3aHHBIE C OIPaHUYEHUEM KOJIMYECTBA pa3ps10B. BeinonHeHue
onepalyii ¢ BEIIECTBEHHbIMH YHMCJIaMH, HAKOIUIEHHWE OIIMOOK IPU BHIYUCICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBaHME
OnpeneneHue BO3MOXHBIX —PE3YJIBTaTOB palOThl MPOCTEUIIHUX aJITOPUTMOB

YIPaBJIEHUS UCTIOTHUTEISIMH U BBIYUCIUTENBHBIX aIrOPUTMOB. OTpeeneHue NCXOIHbBIX
JAHHBIX, IPU KOTOPBIX aITOPUTM MOXET JIaTh TPEOyEeMbIi pe3yJIbTar.

OTansl peleHns 3a1a4 Ha KoMIIboTepe. MIHCTpyMeHTanpHbIE CPEACTBA:
TPAHCIATOP, OTIATUUK, MPOPUIUPOBIIMK. KOMIMISIMSA U MHTEpPIpETALHs IPOTPAMM.
BupTtyanbHbie MallIHEI.

WurterpupoBanHass  cpena  pa3paboTkd.  MeToapl  OTIAAKH — OPOrPaMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmuu. Omiagounslii  BbiBoA.  [lomaroBoe

BBITIOJIHEHUE ITPOrpaMMBbl. Touku octanoBa. [I[pocMoTp 3HaUYEHMI IEPEMEHHBIX.

Azpik  mporpammupoBanusi  (Python, Java, C++, C#). Tunel pmaHHBIX:
LIEJIOYMCIICHHBIE, BELICCTBEHHBIE, CUMBOJIBHBIE, JIornueckue. Bersienus. CrnoxHble
ycnoBus. lluknel ¢ ycnoBueMm. [uknael mo mnepemeHHoOW. B3auMo3aMeHsSE€MOCTH
pa3NUYHbIX BUAOB IUKIOB. MHBapuaHT nukia. CocTaBieHUE LUKIA C UCIOIb30BaHUEM
3apaHee ONPEEICHHOIO MHBAPUAHTA LIUKJIA.

JlokymenTupoBanue mnporpamm. lcnonp3zoBanue komMeHTapueB. Iloaroroska
OMMCAaHUS MPOrPAMMbl U HUHCTPYKLIMH JJIs1 TOJIb30BATES.

AnropuTMbl  00pabOTKM HAaTypaJIbHBIX YHCEJ, 3alMUCAaHHBIX B IO3UIIMOHHBIX
CUCTEMax CUMCJICHMs: pa3OMeHUe 3amucCH 4Yucia Ha OTAeIbHbIe LU(PBI, HAXOXKICHHUE
CYMMBI ¥ IPOU3BENCHUS LIU(PP, HAXOKICHHE MaKCUMaIbHOU (MUHUMAJIBHOMN ) LIU(PBHI.

Haxoxzenue Bcex MpOCThIX YUCEN B 3aJJaHHOM JuanasoHe. [Ipeacrasnenue yucna
B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B CTEIICHb.

O06paboTka TaHHBIX, XpaHAIIIXCs B (aitnax. TekcToBbIe U TBOMYHBIC (DANITBI.
daitnoBrie nepemMeHHbIe ((halinoBsie ykazarenu). Urenue u3 ¢aiina. 3anuck B daii.

Pa3buenue 3amaun Ha momzagaud. [logmporpammsbl (mipouienypbl U (DYHKIIMH).
Pekypcusi. PexypcuBHbie 00beKTHI ((ppakTansl). PekypcuBHbIE mporenypbl U GyHKIUH.
Hcnonb30BaHue CTEKa I OPraHU3ALMK PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue  cTaHAapTHOW  OMOMMOTEKM  SI3bIKA  MPOTPAMMHPOBAHMSL.
[lonkmtoueHne OMOIMOTEK MOANPOrpaMM CTOPOHHUX Mpou3BoauTeneld. MomylbHbIN
MPUHLNI OCTPOECHUS MTPOTPAMM.

Yucnennple MeToAbl. TouHOE WM NPUOIMKEHHOE pElIeHUs 3a1auu. YucieHHbIe
METO/Abl PpEILIEHUs YpaBHEHHWIl: MeTon mnepedopa, METOA MOJOBHHHOIO JACNEHUS.
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[TpubnuxeHHOE BEIYMCIICHHE JJIMH KPUBBIX. Beraucienne miomazaeit puryp ¢ moMoIibo

YUCJIEHHBIX METOJIOB (METO/ MPsIMOYTOJIBHUKOB, MEeTO Tpanenuii). [louck mMakcumyma
(MuHEMYMa) QYHKITUH OJTHOM MEPEMEHHOM METOIOM MOJIOBUHHOTO JICJICHHUS.

O6paboTka CUMBOJIBbHBIX JIAHHBIX. Bcerpoennbie hyHKIIIU sI3BIKA
MPOTPAMMHUPOBAHUS 1T OOpaOOTKHM CHUMBOJBHBIX CTPOK. AJTOPHUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TOJICYET KOJUYECTBA IMOSBICHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA MO MPOOEIbHBIM CUMBOJIaM, IIOUCK TOJICTPOKH BHYTPH JIAHHOU CTPOKH,
3aME€Ha HaWJICHHOW IOACTPOKHM Ha APYTYyIO CTPOKy. [ eHepanus Bcex CIIOB B HEKOTOPOM
andaBuTe, yIOBICTBOPSIONIUX 3aJaHHBIM orpanudeHusiM. [IpeoOpazoBanue yuciaa B
CUMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBel W TOCJIEIOBAaTEIBHOCTH  YHCEJl. BblunciieHHEe  0000IIEHHBIX
XapaKTePUCTUK DSJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEAOBATEIIBHOCTH (CYMMHBI,
MPOU3BEICHUS, CpPEIHEr0 apu(METHUYECKOr0, MHUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBAa DJJIEMEHTOB, VIOBJICTBOPSIOIMIMX 3aJaHHOMY YCJIOBHIO).
JIMHEWHBIN MOMCK 3aJJaHHOI0 3HAYCHHUS B MAaCCHBE.

CoptrpoBKa OMHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKH (METO/ ITy3bIPhKa,
MeToJ] BbIOOpa, COPTUPOBKA BcTaBkaMu). COpTUPOBKA CusiHUEM. bricTpasi COpTUpOBKa
maccuBa (anroput™ Quickcort). JIBOUUHBIN MOKUCK B OTCOPTUPOBAHHOM MAaCCHBE.
JIByMepHbIe MacCUBBI (MAaTPUILbI). AITOPUTMBI 00PAOOTKH IByMEPHBIX MACCHBOB:
3aIloJIHEHUE IByMEPHOTO YHCIOBOTO MAaCCHBA 0 3aJaHHBIM MPaBUJIaM, MIOUCK dIIEMEHTa
B IByMEPHOM MacCCHBE, BRIUUCIICHUE MAaKCUMyMa (MHHIMYMa) U CyMMBI DJICMEHTOB
JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB JIBYyMEPHOTO MaCCHBA.

NHpopmanoHHbIe TEXHOJI0TUH
TekcToBblii  mpoueccop. PenaktupoBanne wu  ¢gopmarupoBanue. [IpoBepka

opdorpadun u rpammaruku. CpecTBa MOKMCKa U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
Hcnons3oBanue ctwieil. CTpyKTypUpOBaHHBIE TEKCTOBBbIE JOKYMEHTHI. (CHOCKH,
ornnapienue. KomiekrtupHas padbora ¢ JokymeHTaMu. IHCTpYMEHTBI pelieH3UpOBaHUS B
TEKCTOBBIX mporeccopax. Obmaunsie cepBuckl. JlenoBas nepenucka. Pedepar. [IpaBuna
[IUTUPOBAHMS HCTOYHUKOB U 0popMIIeHUST ONOIHOTpaduIeCKIX CCHUIOK.

OdopmiieHne crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa.
Texnuueckue cpeicTBa BBoJa TekcTa. Criennaan3upoBaHHbIC CPEACTBA PEIAKTUPOBAHUS
MaTE€MaTUYECKUX TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3a7auyd aHaldu3a JAHHBIX: IPOTHO3UPOBAHMUE,
KJaccudukanus, KiacTepu3alus, aHalu3 OTKIOHeHUH. [locnenoBaTelbHOCTh pelleHus
3aJla4 aHaJiM3a JJAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA KaueCTBa JJAHHBIX,
BBIOOp W/WJIM TIOCTPOCHUE MOJIETH, MPeoOpa30BaHUE NAaHHBIX, BU3YaTU3alusl JaHHBIX,

WMHTEpIIpeTanys pe3yiabraroB. [IporpamMmHBIE CpencTBa M HMHTEPHET-CEPBUCHI IS
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0o0pabOTKM W TIPENCTABICHUS JaHHBIX. bonpimme naHHble. MamuHHOE OOy4YeHUeE.

Hnmennekmyanvuulil anaiu3 OaHHbIX.

AHanu3 JaHHBIX C TOMOUIBIO AIIEKTPOHHBIX Ta0IMI]. BeIunciieHre CyMMBI, CPEAHETO
apu(pMeTHYeCcKoro, HauOOJIbIIEro (HAUMEHBIIIEr0) 3HAYCHUs JAuana3oHa. BeruncieHue
k03 dUIMEeHTa KOppesIIuu ABYX psloB JaHHBIX. [locTpoeHuwe cTONOYATHIX,
JUHEWYaThIX U KPyroBeIX auarpamM. [loctpoenue rpadukos dynkiuit. [londop nmuHum
TPEH/Ia, PELIEHUE 3a/1a4 IPOTHO3UPOBAHMS.

UucneHHoe pellieHre YpaBHEHHUM ¢ TOMOIIbI0 To0opa napaMmerpa. OnTumMu3anus
KaKk [IOMCK HaWIyyllero pelleHus B 3aJaHHbIX ychoBusax. LlenmeBas ¢yHkuus,
orpanuyeHus. JIokaibHble 1 TI100aNbHBIM MUHUMYMBI LieJIeBOU pyHKIMU. Perienue 3a1ad
ONTUMU3ALIUHN C TIOMOILBIO AIEKTPOHHBIX TAOJIHUL.

11 KJIACC Teopernueckue 0CHOBbI HHPOPMATHKHI
TeopeTudeckre MoAX0/IbI K OLIEHKE KoJu4YecTBa HH(popMaIuu. 3aKOH aiIATUBHOCTH

uHpopmarmn. ®opmyna Xaptinu. Madopmanus u BepositHocTs. Gopmyna IllenHoHa.

Anroputmsl cxarust naHHbiXx. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. ARropuTmbl CKaTusl JaHHBIX C MOTEPSIMHU. YMEHbIICHHE NTyOUHBI KOIUPOBAHUS
usetra. OCHOBHbIE ujien anroputMoB cxkarust JPEG, MP3.

CkopocTh  mepeAadyd  JaHHBIX.  3aBUCHMOCTb ~ BPEMEHHM  IepeAadd oOT
MH(OPMAIIMOHHOTO O0bEeMa JaHHBIX M XapaKTEepPUCTHK KaHaja cBs3u. llpuunHb
BO3HMKHOBEHUS OMIMOOK MpU nepenave naHHbIX. Koabl, mo3Bossone oOHapyKUBaTh U
UCHPABIATH OLIMOKH, BOZHUKAIOIIKE IIPU Nepeaue AJaHHbIX. PaccTosHue X3MMuHra.
Konuposanue ¢ noBropennem 6utoB. Konbr Xammunra.

Cucrembl. KOMIIOHEHTHI cCTeMbI U UX B3auMojiericTBre. CUCTEMHBIN 3P QEKT.
VYnpasnenue kak HHGOpPMAIMOHHBIHN TIpoiiecc. OOpaTHas CBA3b.

Monenn u wmonenupoBanue. llens wmonemupoBaHus. COOTBETCTBHE MOZIENH
MOJENUPYEMOMY OOBEKTY WM Tpoleccy, Leau MonaeaupoBanus. Dopmanuszarus
NPUKJIAAHBIX 33/a4.

[IpencraBienne pe3yabTaToB MOJECIUPOBAHUS B BHUIE, YIOOHOM JUIsl BOCHPUSTHS
yesioBekoM. ['paduueckoe npeacTapieHue JaHHBIX (CXEMbl, TAOIULIbI, TpadUKH).

['padw1. OcHoBHBIC IOHTHS. Buasl rpadoB. Onrcanue rpadoB ¢ TOMOIIBIO MaTPUIL
CMEXHOCTH, BECOBBIX MaTPHII, CIIUCKOB CMEXHOCTH. PellleHne aaropuTMHUYeCcKuX 3aaad,
CBSI3aHHBIX C aHAJIM30M rpadoB (IOCTPOECHUE ONTUMAIBHOIO IyTH MEXIY BEpIIMHAMU
rpada, ompeaeneHHMe  KOJIWYECTBA  PA3IUYHBIX IMyTe  MeXAy  BepIIMHAMU
OPUEHTHPOBAHHOTO AIIMKINYECKOro rpada).
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JlepeBbsa. bunapnoe paepeBo. JlepeBbsi momcka. CrocoObl 00xoma aepera.

[IpencraBnenue apupMeTHIECKUX BBIPAXKCHUI B BUJIE JiepeBa. JJucKpeTHbIE UTPHI ABYX
UTPOKOB ¢ nosHoU nHpopmanueil. [loctpoenne nepesa nepedopa BapuaHTOB, OMUCAHHE
CTparerud Wrpsl B TaONUYHOM (opme. BBIUIpHIIHBIE M MPOUTPHIIIHBIE TO3ZUIIHH.
BBIUTpBILIHBIE CTPATETHH.

CpencrtBa HUCKYCCTBEHHOTO HHTelsiekTa. CepBUCHI MAIIMHHOTO TIEpeBOja U
pacro3HaBaHHus YCTHOW peuu. KorHuTuBHBIE cepBUCHL. WaeHTH(UKAIUS U TOHCK
n300pakeHuid, pacro3HaBanue aui. CamooOyuaromniuecsi cucteMbl. VCKyCCTBEHHBIN
WHTEIJICKT B KOMITBIOTEPHBIX Urpax. lMcmonp3oBaHME METOJOB HCKYCCTBEHHOTO
UHTEJJIEKTa B oOOyyarommx cucreMmax. lcnonp3oBaHHE METOJOB HCKYCCTBEHHOIO
UHTEIJIeKTa B  poOororexHuke. IHrtepHer Bemeidt. [lepcnekTuBbl — pa3BUTHS
KOMITBIOTEPHBIX MHTEIIEKTyallbHBIX CUCTeM. HelipoHHbIe ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBaHHE
dopmanuzanusa MOHATUA anroputMma. MamumHa TelopUHra Kak yHUBEpcajabHas

Mozeinb BeranciieHnil. Tesuc Yepua—Trropunra.

OneHka CI0KHOCTU BbIYUCIIEHUI. Bpemst paboThl 1 00bEM UCIONIB3YyEMOM MaMATH,
MX 3aBHCHUMOCTB OT pa3Mepa MCXOAHBIX JaHHbIX. OIEHKa aCHMIITOTUYECKON CII0KHOCTH
JITOPUTMOB. AJTOPUTMBI MOJIMHOMHAIBHON CIHOXKHOCTH. llepeGopHble anropuTMsl.
[Tpumepsl pa3nUUHbIX aITOPUTMOB PEIICHUS OJHOM 3a1a4H, KOTOPbIE UMEIOT Pa3InYHYIO
CJIO)KHOCTb.

[Touck MpoCTHIX YKCEN B 3aIaHHOM JHAra30He C MOMOIIBIO AJITOPUTMA «PEIIETO
Oparocdenay.

MHuoropa3psiiHbIe 1eble YUCIIa, 3a/1a491 JIJTMHHOW apu(METHKH.

CrnoBapu (accolmaTUBHBIE MAaCCUBBI, 0TOOpakeHus). Xomi-tadmuiiel. [loctpoenue
an(aBUTHO-9aCTOTHOTO CIIOBAPS AJIS 33JaHHOTO TEKCTA.

Crexkn. AHamu3 TPaBUWIBHOCTH CKOOOYHOTO  BBIPAKEHUA. BbIuncieHHe
apu(pMETUIECKOTO BHIPAKECHHUSI, 3AITMCAHHOTO B TOCT(HUKCHOM hopMme.

Ouepenu. Mcnonb30Banue odepenu 11 BpEMEHHOTO XpaHEHUS TaHHBIX.

Anroputmbel  Ha Tpadax. IlocTpoeHMe MHUHUMAIBLHOTO OCTOBHOTO JiepeBa
B3BEIIIEHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO Tpada. KomudecTBo pa3muyYHBIX MyTeH
MEXy BepIITMHAMU OPUEHTUPOBAHHOTO alUKJIMUECKOTo Tpada. Anroputm J[edKcTpsl.

JepeBbs. Peasmsanmss aepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) gepeBbs. IlocTpoeHuwe gepeBa s 3a4aHHOTO  apUPMETUUECKOTO
BbIpakeHUs. PekypcuBHble anroputmbl oOxonma jaepeBa. lcmonb3oBaHHME CTeKa U
ouepenu st 00xoaa Iepena.
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I[I/IHaMI/I‘IeCKOC IMpOrpaMMHUpPOBAHHUC KaK MCTOJ PCHICHUA 3aa4 C COXPAaHCHHCM

MPOMEXKYTOUHBIX PE3YJIBTaTOB. 3aJaud, pEIIaeMble C MOMONIBI0 JAUHAMUYECKOTO
MPOrPAaMMUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIMH, TMOACYET KOJUYECTBA
BAapUAaHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MpOrpaMMupoBaHud. OOBEKTHl U
kinaccel. CBoiicTBa M MeToAbl OO0BEKTOB. OOBEKTHO-OPMEHTHPOBAHHBIM aHAJH3.
Pa3paboTka mporpaMMm Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOIXOJA.
WNukancynsius, HaclieJOBaHuE, MOIUMOPPU3M.

Cpenbl  ObicTpoii  pa3paborku mporpamM. IlpoektupoBanue uHTEpdelica
nosb3oBareisa. Mcnonb30BaHUME TOTOBBIX YIPABISEMBIX 3JEMEHTOB ISl MOCTPOCHUS
uHTepdeiica.

O0630p s3bIKOB MporpammupoBanud. [loHsTHE 0 MapaaurMax MPOrpaMMHUPOBAHUS.
NupopmManmoHHbIe TEXHOJIOTHH

Otanbl KOMIIBIOTEPHO-MATEMAaTHYECKOTO MOJCIMPOBAHMS: IMOCTAHOBKA 3aJ1auH,
pa3paboTka MOJENM, TECTUPOBAHHUE MOJENH, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHaJu3
PE3YJIBTaTOB MO/ICIIMPOBAHMS.

JuckpeTu3anus npyu MaTeMaTHYECKOM MOJICTUPOBAHUU HEMPEPHIBHBIX MPOIECCOB.
MonenupoBanue ABukKeHUS. MonenupoBaHue OUOJIOTHYECKUX CUCTEM.
Maremarnueckrue MOAENIN B SKOHOMHUKE. BEIYMCINTEIBHBIE SKCIIEPUMEHTBI C MOAEIISIMU.

O6paboTka pe3yabTaToB dKCIepuMeHTa. MeTo/1 HauMEHbBINUX KBaapaTroB. OleHKa
YUCJIOBBIX MMAPAMETPOB MOJICTUPYEMbIX OOBEKTOB U TpolieccoB. BoccraHoBieHue
3aBUCHUMOCTEH 1O pe3ybTaram IKCIePUMEHTA.

BepositHoctabie Moaenu. Metonst MonTe-Kapio. iMuraninonHoe MoennpoBaHue.
CucTeMbl MacCOBOTO OOCITYKMBAHHU.

Tabnuunble (pensiuuoHHbIe) 0a3bl TaHHBIX. Tabnuia — mpeacTaBIeHUEe CBEICHUM 00
OIHOTHITHBIX 00BbekTax. I1oite, 3amuch. Kimrou Tadauiel. PaboTta ¢ ToTOBOM 0a301 TaHHBIX.
3anonHeHue 6a3nl qaHHbIX. [louck, copTupoBKa U GUIBTpAIUS JAHHBIX.
3ampockl Ha BBIOOPKY JaHHBIX. 3ampocChl C TapaMeTpaMu. Bwruucisiembie mois B
3ampocax.

MHoroTtabnuunabie 6a3bl JaHHBIX. TUITBI CBSA3EH MEX Ty TaOnuaMu. BHenHuit Kiroy.
[{emocTHOCTH 6a3bI JTaHHBIX. 3aIPOCHI K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

WNutepHer-nipunoxkenus. IloHaTne o cepBEepHOM M KIMEHTCKOM 4YacTAX CauTa.
TexHoJIorus «KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U HeaocTaTku. OCHOBHI si3bika HTML
u kackaaHeix Tabmui ctuien (CSS). Cuenapun Ha si3pike JavaScript. @opmbel Ha BeO-
CTpaHHUIIE.
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Pa3memienne BeO-caiiToB. Yeimyra XocTUHTa. 3arpy3ka ¢GaiaoB Ha CalT.

BBox wu300paxkeHHid C HWCMOIB30BAaHUEM PA3IMYHBIX ITU(PPOBBIX YCTPOUCTB
(undpoBeIX (¢oToanmapaToB U MHKPOCKOIOB, BHJEOKamMep, CKAaHEPOB U JAPYruX
ycTpoiicTB). I'paduueckuit pemaktop. Paspemenue. Kanpupoanue. Hcnpaprienwue
nepcnekTuBbl. ['ucrorpamma. Koppekuus ypoBHei, koppekius 1iseta. OdecrBedynBaHue
[BETHBIX M300pakeHuil. Peryms. PaboTa ¢ obnactamu. OUIbTpHL.

Mmuorocioiinbie  u3o0paxeHusi. TekcroBeie cimou. Macka ciog. Kananbl.
Coxpanenue BblieneHHOM oOnactu. IloaroroBka wWiumrOCTpauui A BeO-CaToB.
AHHUMHPOBaHHbIE N300paXKEHUSI.

Bektopnas  rpaduka. IIpumutuBbl.  M3MeHeHue  mopsiaka — 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. IpynnupoBka. Kpusbeie. @opMarbl BEKTOPHBIX
pucyHkoB. Mcrionb3oBaHne KOHTYpOB. BekTopu3zanus pacTpoBbIX U300paKeHUM.

[IpyHIMOBI TTOCTPOEHUSI W PEAAKTHPOBAHUS TPEXMEpPHBIX Mozenel. CeTouHble
Mozenu. Marepuansl. MoaenrpoBaHie HCTOYHUKOB ocBelieHus. Kamepel. AIMTUBHbBIE
texHosnoruu (3D-npuntepsl). IloHsATHE O BUPTYadbHOW PEATBHOCTH U JIOTOJIHEHHOM

pearbHOCTH.

IHJTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
NH®OPMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI
JIM4HOCTHBIE PEe3yJbTaThl OTPAXKAIOT TOTOBHOCTH U CIHOCOOHOCTH OOYYarOlUXCS

PYKOBOJICTBOBaThCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMENH JUYHOCTH, CHUCTEMOUN
IIEHHOCTHBIX OPUEHTAIIUM, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO O0IIEeCTBA, PACIIUPEHUE )KU3HEHHOTO OMbITa U
OTBITAa JIEATEIILHOCTH B TMPOIECCE peau3alii CpPEeACTBaMH y4eOHOTO TMpeaMeTa
OCHOBHBIX HalpaBJICHUN BOCIUTATEILHON AEATEIBLHOCTH.

IPaKIAHCKOI0 BOCIIUTAHUSA:

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)KEHWE 3aKOHA U
MPaBOTOPSIKA, COONIOIEHHE OCHOBOIIOIATAIOMIUX HOPM HH(POPMAIIMOHHOTO TpaBa U
MH(pOpPMaIIMOHHON O€30MTaCHOCTH; TOTOBHOCTH MPOTUBOCTOSTH UCOJIOTHU IKCTPEMHU3MA,
HallMOHAMM3Ma, KCeHO()OOWHM, ITUCKPUMUHAIIMA TIO COIMAIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIIMOHAJIbHBIM  TMpPU3HAKaM B  BUPTyaJbHOM MPOCTPAHCTBE;  2)
NATPHOTUYECKOT0 BOCIIMTAHMSA:

HNECHHOCTHOC OTHOHMICHUE K UCTOPUUCCKOMY HACJICAHUIO, 1O CTHXXCHUAM Poccun
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OenepanbHas pabouas nporpamma | Uudopmaruka. 10-11 knaccesl (yriyOieHHbIH yPOBEHB)
B HAYKE, MCKYCCTBC, TCXHOJIOTHUAX, IOHMMAaHHUC 3HAYCHUA I/IHCI)OpMaTI/IKI/I KaK HAyKHU B

YKU3HH COBPEMEHHOI'0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(hOpMHPOBAaHHOCTh  HPABCTBEHHOTO  CO3HAHMS, OJTHYECKOTO  ITOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCII€ B CETHU
HNnTepher;

4) 3cTeTH4eCKOr0 BOCIIMTAHUS
ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAsi CTETUKY HAYYHOT'O U TEXHUYECKOTO

TBOPUYECTBA; CIIOCOOHOCTh BOCIPUHUMATH PA3JIMYHBIE BUJIbI HCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha UCTIOJIH30BAaHUU WH(DOPMAIIMOHHBIX TEXHOJIOTHIA; 5)
(pu31YecKoro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh 370POBOTO U Oe30macHOTO oOpasza >KU3HH, OTBETCTBEHHOIO
OTHOIICHUS K CBOEMY 3/I0POBbIO, B TOM YHCJE 3a CYET COOJIIOJCHUS TpeOOBaHUM
0e30MacHOM IKCILTyaTallui CPENCTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM;

6) TPy10BOIr0 BOCIIMTAHMS:
FOTOBHOCTH K AaKTUBHOU JEITEIBbHOCTH TEXHOJIOTHYECKOM W  COIMAJILHOU

HAINPaBJICHHOCTH, CIOCOOHOCTh WHUIIMHPOBATh, IUJIAHUPOBATH M CAMOCTOSITEIILHO
BBITIOJIHATh TaKyH JEATEIBHOCTh; HUHTEPEC K chepam npodeCCHOHAITBHOM
NEeATEeTLHOCTH, CBS3aHHBIM C HWH(POPMATUKOW, MPOTPAMMHUPOBAHUEM U
WHOOPMAIIMOHHBIMUA ~ TEXHOJOTUSIMUA, OCHOBAaHHBIMH Ha  JOCTHXKCHHUSX  HAyKU
WH()OPMATUKH M HAYYHO-TEXHUYECKOTO MpOTrpecca, yMEHHE COBEpIIarh OCO3HAHHBIN
BBIOOp Oymymiedt mnpodeccur U peannu30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI;
TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO0 U CaMOOOPa30BAHMIO HAa TIPOTSHKCHHUH
BCEH JKU3HU;
7) 3K0JOrn4eCKOro BOCIIUTAHUS :

OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U IMyTeH UX perieHus,
B TOM UHCIE C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI; §) HEHHOCTH HAYYHOI'0 NMMO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTIDKEHUSM HAyYHO-TEXHHYECKOTO Mporpecca W OOIEeCTBEHHOU
MPAKTUKH, 33 CYET MMOHUMAHUS POJIM MHPOPMAIMOHHBIX PECYPCOB, HHPOPMAITMOHHBIX
MPOLIECCOB U MHPOPMALMOHHBIX TEXHOJIOTHM B YCIOBHUSAX LHU(PPOBON TpaHCcHopMmanuu
MHOTHX c(ep KU3HM COBPEMEHHOIo OOIIECTBa; OCO3HAHME IIEHHOCTH HAay4YHOU
NeSATEeTLHOCTH, TOTOBHOCTh OCYITIECTBIISITh
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IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD HHANBU/YAJIbHO U B T'PYIIIC.

B mporecce AOCTMXEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUSI MPOTrPaMMbl IO
uHdopMaTuke Yy O0OyYarouuxcs COBEPUICHCTBYETCS HSMOLMOHAJIBHBIN HHTEIUIEKT,
npernoiaraimuid copMUPOBAHHOCTD:

CaMOPETYJIMPOBAHUS,  BKIIIOUAIONIETO  CaMOKOHTPOJb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aIaITUPOBATHCS K AMOIIMOHATLHBIM
MU3MEHEHUSIM U TIPOSBISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIUH,
BKJIIOUAIOIIEH CTPEMIJICHHE K JOCTHKCHHUIO IEIH
U yCIexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JI€MCTBOBaTh, HCXOAS U3 CBOMX
BO3MOXKHOCTEM; SMMaThH, BKJIOYAIONIEH CIOCOOHOCTh MOHMMAaTh 3SMOILMOHAIBHOE
COCTOSIHUE APYIMX, YYUTHIBAaTh €r0 MOpPH  OCYUIECTBICHHMM  KOMMYHHKAIIWH,
CIIOCOOHOCTh K COYYBCTBHMIO U COINEPEKUBAHUIO; COLMATBHBIX HABBIKOB, BKIIFOUAIOIINX
CIIOCOOHOCTB BBHICTPAUBATh OTHOIICHUS

C APpyIuMu JIIOAbMU, 336OTI/ITBC51, IIPOABJIATE HHTCPCC U pa3pCilarb KOH(l)JII/IKTI)I.

METAIIPEJIMETHBIE PE3VYJIBTATbBI
B pesynbrare nzydenus ”HGOpMaTUKHA Ha YPOBHE CPETHETO OOIIEro oopa3oBaHus y

oOyudaromerocsi OynyT cOpMUpPOBaHbI METANpeIMETHBIC PE3YJbTaThl, OTPAKCHHBIC B
YHUBEPCAIbHBIX YYEOHBIX JCHCTBUSAX, a UMEHHO — IO3HABATEJIbHbIC YHUBEPCAIbHBIC
ydeOHble JCHCTBUSA, KOMMYHHKAaTHUBHBIE YHHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUA,

pEryJIaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE AEHCTBUS, COBMECTHAS J€ATEIbHOCTb.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe AelicTBUS ba3oBbie
JOTHYEeCKHe JeHCTBHUA:

CaMOCTOATENLHO (POPMYTUPOBATH U AKTyAJIM3UPOBATH MTPOOIIEMY, pacCMaTPUBATh
€e BCECTOPOHHE; YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK WJIM OCHOBAaHUS IS
CpaBHCHUS,

KJ1accuuKauy U 0000IICHUS; ONIPEACIISITh SN JeITeIbHOCTH, 3a71aBaTh MapaMeTphl U
KPUTEPUH WX JOCTIKCHUS, BBISABIATH 3aKOHOMEPHOCTH W TIPOTHBOPCUYHUS B
paccMaTpUBAaEMbIX SIBJICHUSX; pa3padaThiBaTh MJIAH PEIICHUS MTPOOIEMBbI C YIETOM
aHaJIM3a UMEIOIINXCS

MaTepHUAJIbHBIX U HeMaTepHaIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBHI B JACATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB

IEJI5IM, OLICHUBATh PUCKHU MOCIEACTBUI NEATEILHOCTH; KOOPAMHUPOBATH U BBHITIOTHATh

paboTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO
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u KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH; pasBUBAaTb KPCATUBHOC MBIIJICHUC

IIPY PEIICHUH KU3HEHHBIX MPOOJIeM.
Ba3oBble ucciaenoBarejbcKkye 1eMCTBUA:

BJIAJIETh HABBIKAMHU Y4YEOHO-MCCJIEIOBATEIbCKOW M TMPOEKTHOM JEeATEeIbHOCTH,
HaBBIKAMU pa3pelieHus: mpoodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY
MOMCKY METOJIOB DEIICHUS MPaKTUYECKUX 3aj]lad, MPUMEHEHHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS; OCYIIECTBIATh PA3IUYHBIC BUIBI JICATCIHBHOCTH MO MOJYYEHUIO HOBOIO
3HAHWS, €T0 MHTEPIPETAIUN, TIPEOOPA30BAHUIO ¥ MPUMEHEHUIO B PA3TUYHBIX YICOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPU CO3/IaHUU YUEOHBIX U COI[UATBHBIX TPOEKTOB; (OPMUPOBATH
HAYYHBIN TUIT MBIIUIEHUS, BIAJETh HAYYHOU TEPMUHOJIOTUEH,

KJIFOUEBBIMH MOHSTUSIMUA U METOJIaMH; CTaBUTb U (POPMYJIMPOBATH COOCTBEHHBIC 3a]1a4U

B 00pa30BaTeIbHOMN ACATEILHOCTH
U KU3HEHHBIX  CHUTyalMsIX; BBISBIATh  I[PUYMHHO-CIICACTBEHHBIE  CBSI3M U
aKTyaJIM3UpPOBATh 3a/1a4y, BbIIBUTaTh TUIOTE3Y €€ PELICHUS, HAXOJIUTh APTYMEHTHI I
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHHUH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU PELICHUS;
aHaJIM3UPOBAThH MOJYUYCHHBIC B XOJI€ PEIICHUS 3a7aud PE3YJIbTaThl, KpUTUUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX; /1aBaTh

OIICHKY HOBBIM CHUTYyaIlUsIM, OIICHUBATh MPUOOPETEHHBINM OMBIT, OCYIIECCTBISATH

1eJICHAINIPaBIEHHBIN MTOMCK MIEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B TPOPECCHOHAIBHYIO Cpely; YMETh IEPEHOCUTh 3HAHUA B TO3HABATEIIBHYIO H

MPAKTUYECKYIO0 OOJACTH KU3HENEATCIbHOCTH; YMETh WHTETPUPOBATH 3HAHUS W3

Pa3HbIX MPEAMETHBIX 00NaCTeH;

BBIJIBUTAaTh HOBBIC UJICU, TIPEJIaraTb OpPUTMHAIbHBIE TOX0/bl U PEIICHUS, CTABUTh
npoOJIeMbI U 3a]1a4M, JIOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmeii:
BJIQJICTh HABBIKAMH TIONyYeHUsS WHOOPMAIMM U3 HMCTOYHUKOB pPA3HBIX THIIOB,

CaMOCTOSITENIbHO OCYIIECTBIISATh TMOUCK, aHAIW3, CUCTEMAaTHU3allMI0 U HHTEPIPETAIUIO
uHOOPMAIIH PA3IMYHBIX BUIO0B U (HOPM MPEICTABICHUS; CO3/IaBaTh TEKCTHI B PA3JIMYHBIX
dbopmarax C y4eToM Ha3HaueHUs WH(OpPMAIIMU U TEJCBOM ayIWTOPHH, BBHIOMpas
ONTUMAJIBHYI0 (OpMYy TIPEICTABICHUS W BHU3yalM3allMd; OIICHUBATh JOCTOBEPHOCTD,
JCTUTUMHOCTHh HH(POPMAIIUHU, €€ COOTBETCTBHE

MIPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM; HCIIOIh30BaTh CPEACTBA MHGOPMAITMOHHBIX
¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B PEIMICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W
OpPraHM3AIlMOHHBIX  3a/Ja4 C COONIOJCHHEeM TpeOOBaHWN OPrOHOMHKH, TEXHUKU
0€301acCHOCTH, THTHUEHBI, pecypcocOepeKeHHs, TMPaBOBbIX M ATUYECKUX HOPM, HOPM

UHGOPMAIIMOHHOM
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0€30MacHOCTH; BIaJE€Th HABbIKAMH pACHO3HABaHHWS U 3alUThl  MH(OpMAIUH,

UHGOPMAITMOHHOM

0€30IaCHOCTH JTUYHOCTH.

KomMmyHukaTuBHBIC yHHBeEpPCcaabHbIe y4eOHbIe AelcTBUs O0menne:

OCYULIECTBIISATh KOMMYHUKAITUU BO BCEX cpepax KU3HU;

pacrno3HaBaTh HeBepOalibHbIE CPEeCTBA OOIEHNUS, TOHUMATh 3HAYEHHUE COITMATbHBIX
3HAKOB, PACcTO3HABATh MPEIOCHUIKN KOHMIMKTHBIX CUTYallMd U CMATYATh KOH(IUKTHI,

BJIAJIETh PA3IMYHBIMU CITIOCOOaAMU OOIIECHUS ¥ B3aUMOIEHCTBUS, apI'YMEHTUPOBAHHO
BECTH JHAJIOT, YMETh CMST4aTh KOH(MIMKTHBIE CUTYyallUM; Pa3BEPHYTO M JIOTUYHO
M3JIaraTh CBOKO TOYKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEJICTB.

CoBMecTHAS 1eITEJILHOCTD:
MMOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHAUBUYAIbHOU paOOTHI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JACHCTBUIN C YU4ETOM OOIIHUX UHTEPECOB
M BO3MOXHOCTEM KaXJOT0 WICHA KOJUIEKTMBA; IPUHUMATh LEJIU COBMECTHOMU
JESITETbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JIEUCTBHS MO UX JOCTHXKEHUIO: COCTABIISITh IJIaH IEUCTBUM, PACTIPENICIISITH POJIU C yYETOM
MHEHUW yYaCTHUKOB, 00CYXKIaTh PE3yIbTaThl COBMECTHOM pabOThI; OIICHUBATH Kau€CTBO
CBOETO BKJIaJa M KaXI0TO yYaCTHUKA KOMaHbl B 00N
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;
npeajaraTb  HOBBIE MPOEKTHI, OLEHWBaTh MAEH C TO3UIMA  HOBHU3HHI,
OPUTHHAJIBHOCTH,  TMPAKTUYECKOM  3HAYUMOCTH;,  OCYIIECTBIATH  IMO3UTHUBHOE
CTPaTErNYECKOE MOBEICHUE B PA3JIMYHBIX CUTYalUsIX,

IMPOABJIATE TBOPUYCCTBO U B006pa>1<eHHe, OBITH WHHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBepcabHbIe yueOHblIe AeiicTBUA CaMooOpraHu3anms:
CaMOCTOSITEJIbHO ~ OCYILECTBISATh ITO3HABATENbHYI) JEATEIBbHOCTb, BBISBIATH
npoOjeMbl, CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3ajladyM B 00pa30BaTEIHHOM
JEATEIbHOCTH U JKU3HEHHBIX CUTYALUSX; CAMOCTOSTENIBHO COCTaBIATh IUIAH PELIEHUS
IPOOJIEMBI C YyU4ETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MO)KHOCTEHN M MPEANOUYTEHUH; JaBaTh
OLICHKY HOBBIM CUTYallUsIM;
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pacimupsATh paMKi y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX PEANOYTECHUM; 1e/IaTh

OCO3HAHHBII BBIOOP, AprYMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTh
3a pelIeHuE; OLICHUBATH

NPUOOPETEHHBIN OIIBIT;

C0coOCTBOBaTh (YOPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIAUIMH B Pa3HBIX
oOacTsX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIA U KYyIBTYpPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJNBTATOB LEJSAM; BIAJAECTh HABBIKAMHU ITO3HABATEIBHOU
pedeKkcuu Kak OCO3HAHUsI COBEPIIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLIECCOB, MX
pe3yibTaTOB U OCHOBAaHUM, UCIOJIB30BaTh MPUEMBI pe(ICKCUU AJI OLEHKU CUTYalluu,
BbIOOPA BEPHOTO PEIICHUS; OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUS 110
VX CHIDKCHHIO; IPUHUMAaTb MOTHBBI M apryMEHTBI JPYTHX NPHU AHAIU3E PE3YyIbTATOB
JEATEIIBHOCTH.

IIpunsiTus ceds1 M Apyrux:

MPUHUMATh ceOs, MOHUMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTYMEHTHI APYTUX [IPU aHATIU3€E PE3YIBTATOB ESITENBHOCTH;

IpU3HaBaTh CBOE MPAaBO M MpaBO JAPYrMX Ha OMIMOKY; pa3BUBaTh CIIOCOOHOCTh

IMIOHUMATh MHUDP C ITO3UIHH JPYIroro 4CjI0BCKaA.

NPEIMETHBIE PE3YJ/IBTATHI

B mpouiecce n3yuenus kypca uHGpopMaTuku yriayOneHHoro ypoBHs B 10 kiacce
oOy4aromuMucs OynyT JOCTUTHYTHI CIEAYIONINE MTPEAMETHBIC PE3YIbTAThI:

BJIaJICHHE MPEACTABICHUSIMHU O POJIM MH(OPMALIMK U CBSI3aHHBIX C HEW MPOLIECCOB
B TNPUPOJE, TEXHUKE M OOUIECTBE, MOHATUSAMU «HUHPOpMALUL», «MHPOPMALMOHHBINA
MpOIIECC»,  «CUCTEMa»,  «KOMIIOHEHTBHI  CHUCTEMBI»,  «CHCTeMHBIA  dDPexT»,
«H(POPMAITMOHHAST CHUCTEMAay, «CUCTEMa YIIPABICHUS»; BIIAJICHUE METOJaMU TTOMCKa

uH(popmalmu B cety MIHTepHeT, yMeHrEe KPUTHUYECKU

OLICHMBaTh MH(OpMAIINIO, TOJYYEHHYIO0 U3 ceTu MHTepHeT; yMeHue XapakTepu3oBaTh
OonblMe JaHHBIC, TPUBOAUTH MPUMEPHl MCTOYHHKOB MX IOJNyYEHHUS U HAlpaBICHUSA
UCIIOJIb30BAHUS, YMEHHE KilacCU(UUUPOBATh OCHOBHBIE 3a/la4d aHalu3a JaHHBIX
(mporHo3upoBaHue, Kiaccu(puKalus, KIacTepu3alus, aHaJIu3 OTKIOHEHUH), TTOHUMATh
MOCJIEZIOBATEIbHOCTh PEIICHUs 3a7lad aHajiu3a JaHHBIX: cOOp MEepBUYHBIX JaHHBIX,
OYMCTKA W OIEHKAa KayecTBa JAaHHBIX, BHIOOpP W/WIM TOCTPOCHHUE MOJAEIH,

HpCO6pa?>OBaHI/IC JaHHBIX, BU3yAJIM3alH JaHHBIX, HHTCPIIPECTAlHA PE3YJIbTATOB,
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NOHMMAaHWE OCHOBHBIX MPHUHLMUIOB YCTPOMCTBA M  (YHKIIMOHHUPOBAHUS

COBPEMEHHBIX CTAllMOHAPHBIX M MOOWIBHBIX KOMIBIOTEPOB, TEHICHIUI pa3BUTHUSA
KOMITBIOTEPHBIX TEXHOJIOTUH; BJaJ€HUE HaBbIKaMU pabOTBl € ONEPallMOHHBIMU
CUCTEMaMHU, OCHOBHBIMHM BUJIAMHU MPOIPAMMHOTO OOECHEUYEHUs! ISl pEeLIeHUs] Y4eOHbIX
3a]1a4 10 BbIOpaHHOMN

CHelMaNU3allii; HaJU4uie MPEICTAaBICHUN O KOMIIBIOTEPHBIX CETAX U UX pOIU B
COBPEMEHHOM MHpe, O 0a30BbIX NPUHIUNAX OPraHU3alMd M (QyHKIUOHUPOBAHUSA
KOMITBIOTEPHBIX CEeTe, 00 OoOuMX NpUHIMNAX pa3paboTKu W (PYHKIHOHHPOBAHUS
WHTEPHET-NPUJIOKEHUH; TOHUMAaHUE Yrpo3  HMHPOPMALMOHHON  OE30MaCHOCTH,
UCIOJIb30BaHUE METO/IOB U CPEACTB IMPOTUBOACUCTBUS 3TUM Yrpo3aM, COOIIOICHIE MEP
0€30I1acCHOCTH, MPEeIOTBPALIAONIMX HE3aKOHHOE pPaclpOCTPaHEHUE NEePCOHAIBHBIX
JAHHBIX, COONIO/IEHNE TPeOOBAaHUN TEXHUKH 0OE€30MaCHOCTHM U THIHMEHBI MpU padoTe ¢
KOMITBIOTEpAaMH W JPYTMMU KOMIIOHEHTaMH LHU(POBOTO OKPYKEHHUS, MOHUMaHHE
IIPABOBBIX OCHOB HCIHOJIb30BAHUS KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOTHI B
cetu VHTEpHET;

NOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AlMKM  PA3IUYHBIX  BHUOB
uH(pOpMaIK, YMEHHUE ONPEAEATh HHPOPMAITMOHHBIN 00hEM TEKCTOBBIX, rpaduueCKUX
Y 3BYKOBBIX JJaHHBIX MPU 3a/laHHBIX NapaMeTpax JUCKPEeTU3alH, YMEHHE ONpPEeNsiTh
CPEIHIOI0 CKOPOCTh Tepe/laud JaHHbIX, OLIEHWBaTh U3MEHEHNE BPEMEHH Iepeadn mpu
MU3MEHEHUH WH(HOPMAITMOHHOTO 00heMa JAHHBIX M XapaKTEPUCTUK KaHaIa CBSI3U; YMEHHE
UCIOJIb30BaTh MPHU PELIEHUH 3a]ad CBOMCTBA MO3ULMOHHON 3alliCU YHCEll, aJropuTMa
NOCTPOEHUS] 3allUCU 4YHUCJIAa B IMO3UIMOHHOM CHUCTEME CUMCICHHUS C 3a/JaHHBbIM
OCHOBaHHEM M TOCTPOCHHUS YHCIa TIO0 CTPOKe, COAepXalleld 3amuch ITOTO YWCiIa B
MO3UIIMOHHOM CHCTEME CYHCIIEHUS C 3aJlaHHbIM OCHOBAaHHEM, YMEHHE BBIOIHATH
apu(MeTnyeckre onepaluy B MO3UIUOHHBIX CUCTEMaX CUMCIICHUS; YMEHHE BBINOIHATD
peoOpa3oBaHus TOTUIECKUX BBIPAKCHHM, HCTIONB3YS 3aKOHBI aNTeOphI JIOTHKH, YMEHHE
CTPOUTH JIOTUYECKOE BBHIpAXKEHHE B TU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX
dbopmax IO 3aJaHHOM TaOIUIlE HCTHHHOCTH, MCCIEIOBaTh 00JaCTh HMCTHHHOCTH
BBICKA3bIBAHMSI, COICPKAIIETO TIEpEMEHHBIC, PEIIaTh HECIOKHBIE JIOTHUECKHIE YPAaBHEHHUSI
U CHCTEMbl YpaBHEHUM; MOHMMaHHE 0a30BbIX AJITOPUTMOB OOPAOOTKM YUCIOBOM U
TEKCTOBOM HMH(poOpMaluu (3aluch YHCET B TO3UIMOHHOM CHCTEME CUMCIICHHUS,
HAXOXJCHHE BCEX MPOCTHIX YKCEN B 33JJaHHOM JHAaIa30He, 00paboTKa MHOTOPA3PSAHBIX
LEJIBIX YHCET, aHAJIN3 CUMBOJIBHBIX CTPOK U JAPYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHE OIpENeNsaTh CIOKHOCTb HU3y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB
(cymMmMHpOBaHHE 3J€MEHTOB MacCHUBa, COPTHPOBKAa MAacCHBa, MepeOOpHbIE AITOPUTMBI,
JBOMYHBIA MOUCK) U MPUBOIUTH IIPUMEPHI HECKOIBKUX AJITOPUTMOB Pa3HOH CIOKHOCTU
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JUIS PEIIEHUs OJHOM 3a/a4u; BIAJCHUE YHUBEPCAIBHBIM SI3bIKOM IPOrPAMMHUPOBAHUS

BbIcOkoro ypoBHs (Python, Java, C++, C#), npencrapieHusIMI 0 0a30BBIX THIIAX JAHHBIX
U CTPYKTYpax JAHHBIX, YMEHUE HCIIOJIIb30BAaTh OCHOBHBIE YIPABJISAIOLUINE KOHCTPYKIUH,
YMEHHE OCYIIECTBIATh AaHAJIU3 MPEAJIOKEHHONW MPOTrpamMMbl: ONpPENESATh PE3YJIbTaThl
paboThl MporpamMMbl MpU 3aJaHHBIX HMCXOAHBIX JaHHBIX, OMNPENENATh, MPU KaKHX
UCXOJHBIX JIaHHBIX BO3MOYKHO IOJIyYE€HUE YKAa3aHHBIX PE3YJbTATOB, BBIABIATH JAHHBIC,
KOTOpbIE MOTYT IPHUBECTHM K OIIKMOKe B paboTe mnporpammsl, (HOpMyIUpOBaTH
NOPEIJIOKEHUT MO0  YIYYIIEHHI0  IPOrpaMMHOIO  KOJAQ; YMEHHE  CO3[aBaTh
CTPYKTYpPUPOBAaHHBIE TEKCTOBbIE JTOKYMEHTbl W JEMOHCTPALMOHHBIE MaTepHaibl C
UCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX IMPOrPAaMMHBIX CPEICTB M OOJIayHbIX
CEpBHCOB; YMEHHUE HUCII0JIb30BaTh AEKTPOHHbIE TAOIUIIbI JJI aHAJIN34a, IPEACTABICHUS U
00pabOTKH MaHHBIX (BKJIOYAs BBIYMCIEHHE CYMMBI, CpPEIHEro apu(hMeTHYECKOro,
HauOOJBIIEr0 1 HAMMEHBILIETO 3HAUECHUH, pEelIeHHE YPaBHEHUH, BBIOOP ONTHUMAJIbHOTO
pelieHus, noA00p JMHUM TPEH1a, PELICHHUE 3a/1a4 IPOTrHO3UPOBAHMUS).

B mporiecce uzyuenus kypca uHpopMaTHKu yriyojaeHHOro ypoBHs B 11 kiacce
oOy4aromuMucs OynyT JOCTUTHYTHI CIAEIYIONINE TPEIMETHBIE PE3YIIbTATHI:

YMEHUE CTPOUTh HEPAaBHOMEpPHBIE  KOJbI, JOMYCKAIOIIHNE  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIIeHUN (TIpeUKCHBIE KOABI), UCIOJIB30BaTh MPOCTEUIIINE KOJIbI,
KOTOpbIE TIO3BOJISIIOT OOHAPYKUBaTh M HCIPABIATH OIMIMOKH TMPU TIEepenavye JaHHBIX,
CTPOUTH KOJI, 00€CIIEUNBAIOIITNI HAUMEHBIITYIO BO3MOYKHYIO CPEIHIO0 JUTMHY COOOIIEHUS
MIPU U3BECTHOM YaCTOTE€ CHUMBOJIOB, MOSCHATH MPUHITUIIBI PAOOTHI MPOCTHIX AJITOPUTMOB
CKaTUsl JTaHHBIX; YMEHHUE peliaTh ajJrOPUTMHUYECKHUE 3a/1a4M, CBA3aHHBIC C AHAIM30M
rpadoB (3amayv TOCTPOEHUS ONTHUMAIBHOTO TMYyTH MEXAy BepmuHamMu Tpada,
OTIpENICNICHUs] KOJIMUECTBA PA3JIMYHBIX MYTeH MEXIy BEpIIMHAMHU OPUEHTUPOBAHHOTO
alMKJINYeCcKoro rpada), yMEeHHUE HUCIOIb30BaTh JEPEBbs MPHU aHAINU3€ U MOCTPOCHUU
KOJIOB | JIJIs IPECTABICHUS apu(PMETHUESCKUX BBIPAXKCHUH, IPU PEIISHUH 3a]1a4 TTOMCKa
¥ COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI 10 3aJJaHHOMY aJTOPUTMY, pa3padaThiBaTh
U O0OOCHOBBIBATh BBIUTPHIINIHYIO CTPATeTUI0 UIPHI, YMEHHE pa3padarbiBaTh WU
peann30BbIBaTh B BHUAEC NpOrpamMMm 0a30BbIE aJTOPUTMBI, YMEHHE WCIIOJIIb30BATh B
nporpaMmax JaHHbIE PAa3JIMYHBIX THUIOB C YYE€TOM OTpPaHWYEHUW HA JIMAMa30H HX
BO3MOXXHBIX 3HAYEHUH, MPUMEHSITh MPHU PEIICHUH 3a/1a4 CTPYKTYpPbl JAHHBIX (CIUCKH,
CJIOBapH, CTEKH, OYEPEIH, JEPEBHS), UCIOIBb30BaTh 0a30BbIE ONEPALUU CO CTPYKTYpaMu
JAHHBIX, TPUMEHATHh CTaHJAPTHBIE W COOCTBEHHBIC TOIIPOTPAMMBI I 00pabOTKH
YUCJIOBBIX JAHHBIX U CHUMBOJIBHBIX CTPOK, WCIIOJIb30BaTh MpH pa3paboTke MmporpamMm
OMOIMOTEKHN NOANPOrpPaMM, 3HATh GYHKIIMOHAIbHBIE BOBMOXHOCTH MHCTPYMEHTAIbHBIX
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CPENCTB Cpelbl pa3pabOTKH, yMEHUE UCTIONB30BaTh CPEICTBA OTIIAIKU IPOTPaMM B CPEJIe
MIPOTrPAaMMHUPOBAHMSI, YMEHHE MOKYMEHTHPOBATH MPOTPaMMBbI, YMEHHUE CO3/1aBaTh BeO-
CTpPaHULIbI;
BJIa/ICHHE OCHOBHBIMHU CBEJEHUSIMU O 0a3aX JIAHHBIX, UX CTPYKTYpe, CPEICTBAX
CO371aHUs U pabOThl C HUMH, YMEHHE UCITOJIH30BaTh TAOIMYHbBIC (PEIAIMOHHbBIE) Oa3bl
JTAHHBIX (COCTABISATH 3alIPOCHI B 0a3axX JaHHBIX, BHINOIHATH COPTUPOBKY U MTOUCK
3anucei B 6a3e TaHHBIX, HAMIOIHATH Pa3pab0TaHHYIO 0a3y JaHHBIX) U CIIPABOYHBIC
CHUCTEMBbI; YMEHHE HCIO0JIb30BaTh KOMIBIOTEPHO-MAaTEMATUYECKHUE MOEIH JIJIs aHAJIN3a
00BEKTOB U MPOIECCOB: (POPMYITHPOBATH 1IEJIb MOACIUPOBAHUS, BBITIOIHATH aHATIN3
pEe3yJIbTATOB, MOJIYYEHHBIX B X0O/I€ MOAEIUPOBAHUS, OLIEHUBATH COOTBETCTBUE MOEIH
MOJICJIMPYEMOMY OOBEKTY WJIM MPOILIECCY, TPEACTABISATh PE3y/IbTaThl MOICIIUPOBAHUS B
HaIIAIHOM BHUJIC; YMEHUE OPraHU30BBIBaTh JUYHOE HHGOPMAIMOHHOE
IPOCTPAHCTBO
C WCIOJIb30BAHUEM PA3JIMUHBIX CPEJICTB HUGPPOBBIX TEXHOJIOTHH, MOHUMAaHUE
BO3MOXKHOCTEH U(PPOBBIX CEPBUCOB rOCYIAPCTBEHHBIX YCIYT, IU(POBBIX
00pazoBaTebHBIX CEPBUCOB; TOHUMAHNE OCHOBHBIX MPUHIIUIIOB PA0OTHI, BO3MOKHOCTEM
Y OTPaHUYCHHUS
MPUMEHEHUS TEXHOJIOTUM UCKYCCTBEHHOTO MHTEJICKTA B PA3JIMUHBIX 001ACTSIX, HATMYUE
MPEACTAaBICHUA O KpYyre pelIaeMbIX 3a/lad MAIIMHHOTO OO0ydeHus (pacro3HaBaHWUS,
KJaccupuKalui U TPOTHO3UPOBAHMS) HAIMYME MPEIACTABICHUN 00 HCIOJIb30BAHUU

MH(OPMAIIMOHHBIX TEXHOJOTUN B Pa3ITUYHBIX MPO(HECCHOHANBHBIX cepax.
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TEMATUYECKOE IINIAHUPOBAHHUE' 10 KJIACC

Ne HanmenoBanue
/I pasnenoB W TEM
y4eOHOTO
npeaMera

KomuuecTBo
4acoB

[IporpamMmmMHoOe copepkaHue

OCHOBHBIE BUIBI IEATEILHOCTH
oOyJarommxcs

Pa3nen 1. HudpoBasa rpaMoTHOCTH
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1.1

Kommbrorep —

YHUBEPCAJIbHOE YCTPOHCTBO
00pabOTKH TaHHBIX

TpeboBanusi TexHUKH O€30MaCHOCTH U
THTHCHBI TP paboOTe C KOMITBIOTEpAMH H

KOMIIOHEHTaM#1 udpoBoro

JPYTHUMH
OKPY>KEHHUS.
[Tpunuunsr  paboOTBl  KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. ApxuTekTypa (oH
Heiimana. ABTOMarnueckoe BBIIOJHEHUE
nporpaMmel - npoueccopom. OmeparuBHas,
MOCTOSTHHAs

U JonroBpeMeHHas namsate. OOMeH TaHHBIMU C
MOMOIIIBIO IIUH.

Kontpomnnepsl BHEmHUX ycTpoicTB. I[Ipsmoit

JOCTYII K ITaMSATH.

OcHOBHbIE TEHJICHIIUU pazBUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH.

[TapannenbHbIe BBIYUCICHHUS.
MHoromnpoueccopHble CUCTEMBI.
CynepKkoMITbIOTEPHI. Pacnipenenennsie

BBIYUCIIUTENIbHBIE CHUCTEMBI U 00paboTka
OonpIIMX JaHHBIX. MoOOWIbHBIE IU(POBHIE
YCTPOMCTBA W WX POIb B KOMMYHHKAITHSX.
BeTpoeHHbIe KOMITBIOTEPBI.
MuxkpoxoHTposepbl. PoboTH3npoBaHHbIe

AHaIM3UpPOBATh  YCJIOBUSL  MCIIOJIb30BAHUS
KOMIIBIOTEPA 5 Jpyrux JOCTYITHBIX
KOMIIOHEHTOB IIU(POBOTO OKPY)KEHHUS C TOUKH
3peHust TpeOOBaHUN TEXHUKH 0€30MacCHOCTH U
TUT'CHBI.

OnuceiBaTh  COCTAaBHBIE YacTH H
OPUHIUIBL  pabOThl  KOMIIBIOTEPOB,
MOOUIIBHBIX YCTPOMCTB, KOMIBIOTEPHBIX
CHCTEM.

XapakTepru30BaTh KOMIIBIOTEPHI PA3HBIX
TTOKOJICHHH.

Hckare B ceru HHTepHeT wuHpopManuw o0
OTEUECTBCHHEBIX CIECIHAIMCTaX, BHECITNX
BKJIAJl B Pa3BUTHUE BBIUYMCIATEIBHOU

TEXHUKH.

[IpuBOAUTE IpUMEPHI, IOATBEPKAAIOIINE
TCHACHIINU paSBI/ITI/ISI BBI‘II/ICJ'H/ITGJ'II)HOI\/'I
TCXHUKMU.

[TosICHATB CYIIHOCTD MapaiIeIbHbIX
BbIUMCIICHUN. [IpuBOANTE TpUMEpHI 3a/1a4, 115
peleHNs] KOTOPBIX MPUMEHSFOTCS
CYNEPKOMITBIOTEPHBIE TEXHOJIOTUH HIIHA
TEXHOJIOTUH PACTIPE/ICTICHHBIX BHIYMUCICHUM.

MIPOU3BOACTBA

XapakTepuszoBaTb POOOTU3MPOBAHHbBIE
MIPOM3BOACTBA, MOOWIbHbIE ITU(POBHIE
yCTpOMCTBA 3| X poib B
KOMMYHHKaIUAX
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1.2

IIporpamMmMHoe obecrieueHue

[TporpaMMHOE 0OecrieYeHUE KOMITBIOTEPOB U
KOMHBIOTepHBIX CUCTCM. BI/IZ[BI HpOI‘paMMHOI‘O
obecneyenns u ux HasHadeHue. OCOOEHHOCTH
IIPOrPaMMHOTO 00€CIIEYCHHS] MOOMIIbHBIX

ycTpoiicTs. [TapaensHoe
IIPOrpaMMHUPOBAHUE.

Cucremuoe IporpaMMHOE
obecrieueHue. OnepanuoHHbIe
CUCTEMBI. YTunutel. HpaiiBepsl
YCTPOMCTB. Hucrannsauus u
JEUHCTAIUISA U IIPOrpaMMHOTO
oOecrieveHus.

@aitnoble cucteMsbl. [[puHIUIIBI pazMenieHus 1
MMEHOBaHUs (ailioB

B flosiroBpeMeHHo naMatu. [11a6nonsl

JUIsL OTIMCAHUS TPy (Haiios.
3akoHonarenscTBO Poccuiickoin denepanuu B
obmactu MIPOrpaMMHOTO obecrieueHus.
JIuueH3upoBaHKe MPOrpaMMHOTO 0OecreueHHs
u 1uudpoBbix pecypcoB. IlponpuerapHoe u
CBOOOZIHOE  TIporpaMMHOE  OOECIeueHHUe.
Kommepueckoe

Y HEKOMMEPYECKOE UCII0JIb30BaHUE
IpOrpaMMHOTO  oOecrieueHus: |

U (PPOBBIX PECYpPCOB.

OTBCTCTBCHHOCTB, yCTaHaBJIMBaCMasa

3akoHozarenscTBoM Pocceuniickon @enepanuu 3a

PaGortare ¢ rpaduueckum uHTEepheiicom
OTIePaIIMOHHOMN CHUCTEMBI (00),
CTaH/IapTHBIMU u CITy>keOHBIMU
MPUIOKEHUSIMU, (DalJIOBBIMU MEHEKEPAMH.
COOTHOCHUTEH BUEI JIAIEH3UN Ha
UCIIOJIb30BaHUE MIPOrpaMMHOT0
o0ecrieueHus U MOPSIOK €r0 MCIIOIb30BAHUS
u pacnpocrpanenus. [IpuBoauTh mpUMeEpsI
MPOIPUETAPHOTO u cBOOOTHOTO
MIPOTrPaMMHOTO obecrieueHus,
MpPEeIHA3HAYEHHOTO JUIsl PEHICHUS OJIHUX H
Ha3zsiBath

TEX KC 3ajaa4. OCHOBHBIC

IIPaBOHAPYLICHUS, HMEIOIUME MECTO B

o0NacTd  WCHONB30BAaHUS  MPOTPAMMHOTO
oOecrieueHusi, U OTBETCTBEHHOCTh 3a HUX,
MPEIYCMOTPEHHYIO 3aKOHOAATEIbCTBOM PD.
Ilpakmuuecxkue padomur:

1. Uncmannsayus u 0euncmaniayus npocpamm
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HEIIPaBOMEPHOE HCIIOIb30BAHKIE TPOrPAMMHOIO
obecrieyeHus U U(PPOBBIX PECypCoOB
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1.3.

KommnerorepHsie cetn

[IpyHUMIIBI ~ TIOCTPOEHHS W anmaparHble
KOMITIOHEHTBI KOMITBIOTEPHBIX CETEH.

CereBble npoTokoibl. Cetb HTEpHET.
Anpecanusi B cetu MHTepHeT.
[Tporokomnsl creka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Paznenenue IP-cetn Ha noxcetn

¢ mnomoiplo Macok moacereil. CereBoe
aagMuHucTpupoBanue. llomydeHue MaHHBIX O
CETEeBBIX HACTpOMKax KommbioTepa. [IpoBepka
HaJu4Msl CBA3U C y3ioM cetu. OnpenencHue
MapIpyTa JABHKEHUS TTaKETOB.

Buner nestenbHocTH B ceTr IHTEpHeT.

Cepsucsl lHTEpHETA.
['eonHpopMaIiOHHBIE CHCTEMBI.
['eonoKkallMOHHBIE  CEPBUCHI  PEATBLHOTO
BpEMEHH (HaIpUMep, JOKaIHs MOOMIBHBIX
TeneOHOB, ONpeAeNieHne 3arpy>kKeHHOCTH
aBTOMAarucTpaieil),  MHTEPHET-TOPTOBIIA,
OpoHupOoBaHHE OHWJIETOB W TOCTHHHUII.
['ocynapcTBEeHHBIE 3JIEKTPOHHBIE CEPBHUCHI U
yenyru. ColuanbHble CETH — OpraHU3alus
KOJUJIEKTUBHOTO B3aUMOJEHCTBHS M OOMeHa
JTAHHBIMHU.

CeTeBOM ATUKET: IpaBWja IOBEJICHUS B
KHOEpIpOCTPaHCTBE. [TpoGrnema
MOJUTMHHOCTH TOJy4eHHON MH(OpMaIuu.

OTKpBITHIE

[TosicusTh MPUHIUTIBI MMOCTPOCHUS
KOMIBIOTEPHBIX ceTed. BhIBIATH obuiee u
pa3nuuusl B OpPraHU3alMM JIOKAIBHBIX U
100 IbHBIX KOMITBIOTEPHBIX cerei.
[IpuBonuTh mHpUMEPBHl MPOTOKOJIOB CTEKa
HUcnonp3oBath MackM  mouaceTed I
pazouenus IP-cern Ha moaceTu. [pumeHsaTH
porpaMMHoOe oOecrieueHue Jjisi MPOBEPKU
pabotocniocobnocTu cetu. Ilpakmuueckue

pabomoi:

1. Cemegoe aomunucmpuposanue
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00pa3oBareIbHbBIE PECYPChHI
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1.4

WNudopmanmonnas
0€301acHOCTb

TexHOTeHHbIE M 5KOHOMHYECKUE YTPO3HI,
CBSI3aHHbBIE C MCTIOJIb30BaHUEM
UH(POPMAITTOHHO-KOMMYHUKAITHOHHBIX
texHonorui. OOmme MpolIeMbl 3aIIUTHI
uHpOpMaILTUN

U nH(pOpMaIIMOHHOH 0€30MacHOCTH.
CpencTBa 3amuThl UHGOpMALIUU B
KOMIIbIOTEpaX, KOMIIbIOTEPHBIX CETAX U
ABTOMAaTH3UPOBAHHBIX

MH(POPMAITMOHHBIX CHCTEMaX.

[TpaBoBOE 0OecneueHue

nH(pOpMaITMOHHOM 0€301TaCHOCTH.
[IpenoTrBpanieHue

HECAHKIIMOHUPOBAHHOTO JOCTYIA K

JMYHON KOH(UAESHIINATEHON

UHpOPMaLIH, XpaHsIIencs

Ha MePCOHAILHOM KOMITBIOTEPE, MOOHMITBHBIX
YCTPOWCTBAX.
BpenonocHoe MIPOrPaMMHOE
obecrieyeHre 1 crnocoObl 6OPHOBI C
HUM. AHTHBUPYCHBIE

nporpamMMbl. OpraHuzanusi JHUYHOTO apXuBa
uHpopmaiuu. PezepBHOE KOMUPOBAHUE.

ITaponbHas 3amuTa apxuBsa.

[MudpoBanne npanHpiX. CUMMETpUYHBIE H
HECUMMETPHUYHBIE HIU(PBHI.

[Iudpsr mpoctoit 3amensl. [udp Lezaps.
[Iudp Buxenepa.

XapakTepu30BaTh CYIHOCTH MOHATHH
«uH(pOpPMALIMOHHAS 0€3011acHOCTb Y,
«3ammra uadopmanuny. opmynupoBarb
OCHOBHBIE TMpaBHUja WHPOPMATUOHHON
0€30I1aCHOCTH.

AHanu3upoBaTh 3aKOHOAATEILHYIO 0asy,
KacarolyrCs MH(POPMALTMOHHOM
0€30IaCHOCTH.

[TpuMeHsATh cpencTBa 3alUThl HHPOPMALIUK:

OpaHaMayspbl, aHTUBUPYCHBIE MPOTPAMMBI,

MapoJIMPOBAHHUE U apXHBUPOBAHHME,
mudpoBaHue. [IpenoTBpamarp
HECAaHKIIMOHUPOBAHHBIM JOCTYN K JHUYHOU
KOH(HICHIINATHHON uH(popMaIuuy,
XpaHsIencs

Ha MePCOHAILHOM KOMITbIOTEPE, MOOMIIBHBIX
YCTPOWCTBAX.

Ilpakmuueckue pabomoi:

1. Anmueupycnvie npozpammer.

2. lugposanue danmnwvix
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Anroputm mmdposanust RSA
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Hroro no paszneny 24

Pazjneua 2. Teopernueckue 0CHOBbI HHPOPMATHKH
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2.1

IIpencrasienue
uHpoOpMaLnu B
KOMITBIOTEpE

19

Wndopmanusi, 1aHHbIEC U 3HAHUS.
WNudopmanmoHHble IpoLecchl B

IIPUPOZE, TEXHUKE U OOLIECTBE.

HenpepriBHBIE U TUCKPETHBIEC BEIMYUHBI U
curHasibl. Heo6xonumMocTh 1UCKpeTU3anuu
uHpOpMaLnK, IpeTHA3HAYCHHOM 1151
XpaHeHus, epenadu 1 00paboTKU B U (PPOBHIX
CUCTEMaX.

JIBon4HOE KOMpoBaHue. PaBHOMEpHBIE 1
HEpaBHOMEPHBIE KOAbI. [[ekoqupoBanue
COOOIIIEeHNH, 3alIMCAaHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOZOB. YciioBue daHo.
IlocTpoenune OgHO3HAYHO NEKOIUPYEMBIX KOIOB
C MOMOIIbI0 epeBa. EnnHuIbl nu3mepenus
KoJIMuecTBa nH(popMmannu. AndpaBUTHBIHI
MOJIXOJT K OLIEHKE KOJIMYeCTBa HH(POPMaLIUH.
Cucremel cumcnenus. PasBepHyras 3amuchk
LEeNbIX W JApOOHBIX YHUCET B IO3MIHMOHHOM
cucreMme cuuciaeHus. CBONCTBAa MO3MIIMOHHOU
3aliCH YHWCia: KOJUYECTBO HU(pP B 3amucH,
MIPU3HAK

JEIMMOCTH YHCJIa HAa OCHOBAaHHE CHCTEMBI
CUHCJIEHMSI. ANITOPUTM INIEpEBOAA LEIO0r0 Yncia
n3  P-nyHOl  cHCTEMBI  CUMCIIEHHS B
JNECATUYHYIO. AJITOPUTM IEpeBOJa KOHEYHOM
Puynoli npoOu B JAECATHYHYIO. AJTOPUTM
IIepeBoAa LEJIOr0 4Yucila U3  JECATUYHON
CHUCTEMBI CUUCIICHHA B P-N4YHYIO.

[TosiCHATBH CYIIHOCTD IMOHATHH
«uH(pOpMaLIUA»,  «IAHHBIC»,  «3HAHUIY.
Pemarp 3aaun Ha u3MepeHne HHPOPMAILIUH,
3aKJIIOYEHHOW B  TEKCTe, C  MO3ULUU
angaBUTHOTO MOAX0/1a (B MPEATIOIOKEHUN O
paBHOM BEPOSITHOCTH MOSIBJICHUSI CAMBOJIOB B
TEKCTE).

[TosicHsITh HEOOXOAMMOCTH UM CYIIHOCTH
TUCKPETU3AIUU IPU XpaHEHUH, TIepeade u
00paboTke IAHHBIX C IOMOIIBIO
KOMITBIOTEPOB.

[IpuBoaNTH MpUMEpPHl PAaBHOMEPHBIX U
HEpaBHOMEPHBIX KooB. KoaupoBarh u
JIEKOJIUPOBATh cooOuIeHus c
UCIIOJIb30BAHUEM  PAaBHOMEPHBIX U
HEPaBHOMEPHBIX KOJIOB.

Crpouts  npeduKCHBIE  KOJIBI.
Knaccudunuponars CUCTEMBI
CUMCIICHUS.

BrInonHATE CpaBHEHUE YKCEI, 3aIIUCAHHBIX B
JIBOMYHOIA, BOCBMEPUYHOH "
MIECTHAIIATEPUYHON CUCTEMaX CUYUCIICHHS.
OcylecTBISATh MEPEBOA  YHCEN  MEXIY
JIBOUYHOU, BOCBMEPUYHOU 51
HIECTHAAIATEPUYHON CHCTEMaMH CUUCIICHUSI.

BEINOJIHATE CI0KEHNE U BRIYUTAHUE YHCEIT,
3allMCAHHBIX B IBOMYHOM, BOCBMEPUYHON U
IECTHAALATEPUYHON CUCTEMAX CUUCIICHUS.
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[lepeBoa KOHEYHOH AE€CATUUHOM ApoOHU B P-
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W4Hylo. JIBoWuHas, BOCBMEpPUYHAs W
LIECTHAUATEpUYHAas CUCTEMBl CUMCIICHUS,
CBSA3b MEXIYy HHUMH. ApHupMeTHUYECKHEe
omepalvy B MO3UIUOHHBIX CHCTEMax
cuuciieHus. ITpouunas ypaeHnoeeuwienHas
cucmema cuucienus. [8oudno-0ecamudnas

cucmema CHUuciierHusl.

KomupoBanue TtekcroB. Kommpoka ASCII.

OnHoOalTHBIE KOTUPOBKH.

Crangapt UNICODE.

Komupoka UTF-8. Omnpenenenue
MH(POPMAITMOHHOTO 00BEMa TEKCTOBBIX
COOOLICHUI.
Konuposanue N300paKeHUH. Onenka
MHPOPMAIMOHHOTO  00beMa  rpaduyecKux
JTAHHBIX TP 33JaHHBIX pa3peleHn! U TITyOrHe
KOAMpOBaHUS IBeTa. L[BeToBbIe  MoOAEmH.
Bekropnoe KOJIMPOBAaHUE. dopmarsl
rpadudeckux (Haiios.

TpexmepHas rpaduxa.

@paxranpHas rpaduka. Konuposanue 3Byka.
Onenka nH(GOPMALIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX npu 3aJJaHHbBIX 4acToTe
JUCKPETU3ALMY U Pa3psIIHOCTH KOAUPOBAHUS

Ocy1ecTBIATh KOJUPOBAHUE TEKCTOBOM
MHGOPMaLUHU C TOMOIIBI KOAUPOBOUHBIX
prlnidiig
Ornpenenarob UH(POPMAITMOHHBIH o0beM
TEKCTOBBIX COOOIICHUH B pa3HBIX KOAUPOBKAX.
Beluucnate pasmep LBETOBOM NAIUTPBI 110
3HAUEHUIO  OWTOBOW  IIIyOMHBI  IIBETA.
Omnpenensite pa3mepsl rpapudeckux ¢aiion
OpU M3BECTHBIX pa3pelieHnd U DIyOuHe
KOJTUPOBAHUS 1IBETA.

Beraucnarte  mHQOpManMoHHBIH  00BEM
u(ppPOBOK  3BYKO3aIMCH [0 YacTOTE
JUCKpPETU3ali1, NyOuHe KOTUPOBaHUS U
BPEMEHHU 3alKCH.

Ilpakmuueckue pabomoi:

1. Huckpemuzayus epaguyeckoi

ungopmayuu.

2. Jluckpemuzayus 36yKo60t

ungopmayuu

2.2

OcHOBBI anredpsl
JIOTUKH

14

Anrebpa JIOTHUKH. [Tonsitue
BBICKa3bIBaHMsI. BBICKa3bIBaTEIILHBIC
dbopmbl  (mpenukarel). KBaHTOpBI
CYIIIECTBOBAHHS U BCEOOITHOCTH.

HpI/IBO)II/ITI) IIPUMEPHBI OJICMCHTAPHBIX n
COCTaBHBIX BHICKA3BIBAHUI.

Pazauuars BeICKa3BIBAaHUS U MMPEANKAThI.
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YcranaBnMBaTh CBSA3b MEXy anreOpoit IOTUKH
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Jlornueckue oneparuu. TabnIuIbl HCTUHHOCTH.
Jlornueckue BolpaxeHnus. Jlornueckue
TOXKIECTBA.

JloKa3aTenbCTBO JIOTHYECKUX TOKACCTB C
IIOMOIIBIO TabIuL HUCTUHHOCTH.
Jlornueckue onepanuy U ONepaluy Haj
MHOKECTBaMH.

3aKoHbI anreOphl JOrMKH. DKBUBAJICHTHbIE
peoOpa30BaHus JJOTHYECKUX BBIPAKECHUN.
Jlornueckue ypaBHEHHs U CUCTEMBI
GbyHKINH.
3aBHCUMOCTD KOJIMYECTBA

ypaBHeHul. Jlornueckue
BO3MOXHBIX  JIOTMYECKUX (QYHKLIMH OT
KOJINYECTBA apryMeHTOB. [1omHbIe cucTeMBl
norudeckux ¢pynknuii. Kanonnueckue Gpopmsl
JIOTUYECKUX BbIpakeHUil. CoBepIlIeHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOEHUS 110 TaOIUIE HCTUHHOCTH.
Jlornueckue IEMEHTHI B COCTaBE KOMIIBIOTEPA.
Tpurrep. Cymmarop.
MHoropaspsansiii cymmarop. Iloctpoenue cxem
Ha JIOTUYECKUX OJIEMEHTaX [0 3aJaHHOMY]

JIOTUYCCKOMY BBIPAKCHUTO. 3ammch JOrHYeCKOro
BBIPpAXKCHUA 110 JIOTUYECKOH cxeme

Y TEOpHUEU MHOXKECTB.

BrrauciiaTe 3HaU€HUS JIOTHYECKUX BBIPAKEHHI
C JIOTUYECKHMH ONEPALUSIMH KOHBIOHKIWH,
JIU3BIOHKIINH, VHBEPCUHU, AMILITAKAIAH,
SKBHBAJICHIINU.

[IpoBomuTh aHamM3 TaOMUI] HWCTUHHOCTH.

CTpOI/ITb Ta6J'II/II_[LI HNCTHHHOCTH JIOTHYCCKHX

BBIPAYKEHUM.
Ocy1iecTBIsITh SKBUBAJICHTHBIC
npeoOpazoBaHus JIOTUYECKUX

BBIPOKECHUI C UCTIOJIb30BAaHHEM 3aKOHOB
anreOpbl JTOTUKH.
OcCyImecTBIATh MOCTPOCHUE JIOTHYECKOTO

BBIp@XEHUS]  C  JaHHOM  Talnuuen

HCTUHHOCTHU M C€ro YIPOIICHHC. Peniare

IMPOCTLIC JOTHUYCCKHE YpaBHCHHUA u

CUCTEMBI ypaBHEHMI. XapaKTepHU30BaTh

JJOTUYCCKHE OJICMCHTHI KOMIIBIOTEPA.

[TosicHATE  yCTPOMCTBO CcymMmaropa H
TpUrTepa.
3anucelBaTh  JIOTMYECKOE  BBIPAKEHHE IO
JIOTUYECKOH CXEME.

CTpouTh CXE€MBI Ha JIOTUYECKUX HIEMEHTAX 10
3aIaHHOMY JIOTHYECKOMY BBIPAKEHUIO.
Ilpakmuueckue pabomoi:

1. [locmpoenue u ananuz mabauy UCMUHHOCMU 8
mabauuHom npoyeccope
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2.3 | KomnbrorepHas apudmMeTrka 7 [IpencraBnenue 1enblx uyumcen B naMatd | [lomyuars BHyTpeHHEE IpeACTaBICHUE LEIbIX
KoMIiptoTepa. OrpaHMYEHHOCTb  JMala3o0Ha | U BEIIECTBEHHBIX  4YHMCEIl B  MaMSTH
qucell IPU OTPaHUYEHUH KOJIMUYECTBA Pa3psAI0B. | KOMIIBIOTEpA; OINPEAEIATh 10 BHYTPEHHEMY
[Iepenonnenue pa3psaHON ceTKU. be33HaKoBbIE | KOOy 3HAYEHUE YUCTIA.
Y 3HAKOBBIC JIaHHBIC. 3HAKOBBII OUT. XapakTepHu30BaTh O€33HAKOBBIC U 3HAKOBBIC
JIBOWYHBIA JOMOJHUTEIBbHBIN  KOJI JTAHHBIE.
OTPULATEIIbHBIX YHCEN. [TosicusTh MOPSIZIOK ~ BBITIOJTHEHUSA
[ToOuTOBBIE JIOTUYECKHUE OIEpaIlHH. apu(MeTHyecKux onepamnui ¢ HeIbIMU U
Jlornueckuii, apudmernyeckuii - u BELLECTBEHHBIMU YUCIaMHU B
nukinuueckuii capuru. ludposanue c IIPOLIECCOpE.
IOMOIIBI0  TOOMTOBOM  OIEpanuu [IpumenaTh MOOUTOBBIE JIOTUYECKHUE
«uckiovaroniee MJIN». onepauuu. XapakTepu30BaTh IPEICTABICHUE U
[IpencraBieHne BEIIECTBEHHBIX YHCEN B XpaHEeHHe B MaMATH KOMIIbIOTEpA
NMaMATH KOMIbIOTEpa. 3Hadamias 4YacTb M BEIECTBEHHBIX YHCEL.
MOPAROK  YuMCna.  JlManmaso  sHadCHMi [TosicHATH TPUYMHBI HAKOTUIEHUS OIIMOOK TTPH
BeIIeCTBEHHBIX uncen. [IpolneMbl XxpaHeHUs
BELLCCTBEHHbIX  UHCEN,  CBASAHHBIE  C BBIYMCIICHUSIX C BEIIECTBEHHBIMH YHUCIAMHU.
OrpaHMYEHUEM  KOJIMYECTBA  pa3psAoB. Ilpaxmuueckue pabomut:
BrimonHenue omnepanuii ¢ BEHIECTBEHHBIMU 1. U3yuenue nopaszpsoHo20  MAWUHHO20
YyHuCIaMM,  HAaKOIUIEHWE  OMMOOK  MpH npeocmasieHus Yenvix U 8eueCcmeeHHbIX yucei
BBIYHCIICHUSIX

Hroro no pazneny 40

Pa3nen 3. AIropuT™MBbI 4 IPOrpaMMHPOBaHHUE
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3.1

Bsenenue B
MIPOrpaMMHUPOBAHUE

16

OnpezneneHre BO3MOXKHBIX Pe3yIbTaTOB paObOThI

MPOCTEHIINX aJITOPUTMOB yIpaBiIeHUS

MCIIOJTHUTEISIMU u BBIUMCIUTENbHBIX
anroputmoB. OrpesiesieHne UCXOIHBIX JaHHBIX,
IIPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMblit
pe3ynbrar.

Ortanbl pelIeHUs 3a/lad Ha KOMITBIOTEPE.
HHucTpyMeHTallbHBIE CPEICTBA: TPAHCIISATOP,
OTJIaIYUK,

npodupoBuuK. Kommuisiius u
MHTEPIIPETAIHS] IPOTPAMM.

BupTtyanbHble MallluHBI.

WuTerpupoBanHas cpeaa pa3paboTKu.

Metonsl  OTJIAIKK  TPOTPAMM.
Hcnonb3oBaHue TPaCCUPOBOYHBIX

Tabnui. OTIa104HbIA BHIBO/I.

[TomaroBoe BbINOIHEHHE IPOrpaMMbl. Toukn
OCTaHOBA. [Ipocmotp 3HAYEHUHN
MEPEMEHHBIX.

S3pik nporpammuposanus (Python, Java, C++,
C#). Tumbsl JaHHBIX:  1EJIOYUCIICHHBIC,
BEILIIECTBEHHbIC, CHMBOJIBHBIE, JIOTHYECKHUE.
BerBnenns. Cnoxnele ycnosus. Lkl ¢
YCIIOBUEM. [uxmst o MIEPEMEHHOM.
B3anMo3aMeHseMOCTh  pa3IMYHBIX  BHJIOB
nukiioB. MuBapmant uwmkma. CocraBieHue
[UKJIIA c

HCIIOJIb30BAHUEM 3apaHce

OnmpeaACIICHHOIO MHBApHUAHTA IUKJIA.

BrisicHATh pe3ynbTar paboThl aIrOpuTMa JUIst
UCIIOJTHUTEIA

MIPHU 33JJaHHBIX UCXOJHBIX JIAHHBIX, OMPEIEIATh
BO3MOXKHBIE UCXOJIHBIE JAHHBIC JIJI U3BECTHOTO
pesynbrara. [IpuBoauTh IpUMEPHI AITOPUTMOB,
COJIEPIKAILUX TOCIEI0BATEIbHBIC, BETBAILIUECS
Y IUKJINYECKUE CTPYKTYPHI.

AHaIM3UPOBATH HUKJIMYECKUE AJITOPUTMBI JJIS
WCTIOJTHUTEIIA.

BoiaensiTe aTansl penieHus 3a1a4m Ha
KOMITBIOTEPE.

[TosSICHATH CYIIHOCTH BBIJEIEHHBIX

3TaIoB.

OTnaxxuBarh MPOTrpaMMBbl C TTOMOIIIBIO
TPACCUPOBOYHBIX ~ TaOIUIl U C
HCIIOJIb30BAaHUEM BO3MOKHOCTEH
OTJIaTYMKa CPEbI IPOTPAMMUPOBAHUSI.
CocraBnArthb JIOKYMEHTAIUIO Ha
MPOrPaMMy.

Pa3pabarbiBaTh 1 peanu30BbIBaTh Ha

SI3bIKE  TIPOTPAMMHUPOBAHUSI  AJITOPUTMBI
00pabOTKH TIENBIX YHCeT, B TOM YHCIIE
nepebopHbIe  anTOpuUTMBL. Pa3pabarsiBaTh
mporpaMMmbl  Jis  00paOOTKM  JTaHHBIX,
XpaHAIMMXCS B TEKCTOBBIX  (haiiax.

Ilpakmuueckue pabomei:

Buvioenenue u oopabomra yugp yenoeo uucna 8
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JIOKyMEHTUPOBAaHHE IIPOTPAMM.

Hcnonp3oBaHue KOMMCHTAapHEB.

PA3TUYHBIX CUCEMAX CUUCTICHUS] C
UCNONb3068AHUEM ONEPAYUL YeLOYUCTEHHOU
apugmemuxu.
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HOZ[FOTOBKa OIMMCaHUuA IIpOorpaMmMmbl U

WHCTPYKIIUU JUISL I10JIb30BaTEJIs.
AnroputMbl  00pabOTKM  HaTypalbHBIX
qucesl, 3alUCaHHBIX B IO3ULIMOHHBIX

CHUCTCEMAX CYUHUCIICHUA: pa36HeHHe 3alucu
4qHucijia Ha OTACIBbHBIC I_[I/I(i)pbl, HaXo0XACHUC

uup,
MaKCHUMaJIbHOH

CYyMMBI ¥ TIPOU3BEICHHA
HaXO0X/IeHUE
(MUHUMANTBEHOW) THUDPHI.
HaxoxeHue Bcex MpOCTBIX YUCEN

B 33/1aHHOM Juara3oHe. [Ipencrasinenue yncna B
BUJae Habopa  MPOCTBIX  COMHOXHTENEH.
ANropuT™M OBICTPOTO BO3BEJIEHHS B CTEINEHb.
OO0paboTka JaHHBIX, XpaHALMXCS B (Qaiinax.
TexkcroBele U JBoMuHble (Qailnbl. DaitnoBbie
nepeMeHHsble ((haiioBbie ykazarenn). UTeHue

u3 ¢aitna. 3anuce B daiin

2. Pewenue 3a0au memooom nepebopa.

3. Obpabomxka Oaunwix, Xxpauswuxcs é patinax
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3.2

BcnomorarenbHrie
AJTOPUTMBI

Pa36uenue 3a/1a4uu Ha 1o/13a1a4uu.
[Tonmporpammbl  (mporieaypsl W (HYHKIHH).
Pexypcusi. PexypcuBHbIE 00BEKTHI ((hpaKTabl).
PekypcuBHBIE ponieIypsl U (YyHKITHH.
Hcnonp30BaHue cTeKa Ui OpraHu3aluu
PEKYPCHUBHBIX BBI30BOB. Vcronb3oBaHMe
CTaHJIaPTHOU OnoIMoTeEKU SI3BIKA
POTPAaMMHUPOBAHHUSL. [Monxnrouenue
OMOIMOTEK MOAPOTrPaMM CTOPOHHHX

MIPOM3BOIUTEIICH. MogynbHbIi MIPUHITHI]
MTOCTPOCHHS IIPOrPaMM

Paz6uBars 3a1aqy Ha nonzanadu. OhopmisTh
JIOTMYECKH 1IeJIOCTHBIE WIIN TIOBTOPSIFOILUECS
(G parMeHThl IPOrpaMMbl B BUJIE
noanporpamm. [1osiCHATE CyIHOCTb
PEKYPCUBHOIO aJITOPUTMA.

Haxoauts PEKYpCHUBHBIE OOBEKTEI
OKpYXaroIleM MUpE.

Omnpenensts pe3ynsTar paboThl IPOCTOTO
PEKYPCHUBHOTO ajaropurma. Mcmnomab3oBarh
CTaHJapTHBIE OMOIMOTEKH TMOAIIPOrpaMM
A3bIKa [POrpaMMMPOBaHUs, OMOIMOTEKU
CTOPOHHHUX NpousBouTeneil. [IpumeHsaTH
MOIYIbHBIA NPUHLUUI TNpU pa3paboTKe
IIPOrPaMM.

Ilpakmuueckue pabomoi:

CNONb308aHUe NOONPOSPAMM CMAHOAPMHOU

OubIUOMEKU AZBIKA NPOSPAMMUPOBAHUSL.

2. Paszpabomka noonpozpamm.

3. Pexypcusnvie noonpozpammbi.

4. Mooynenuiii npunyun nocmpoenus
npocpamm
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3.3

YucneHable METOAEI

Yucnenasle MeToabl. TouHOE
U NPUOJIMKEHHOE pellieHus 3aa4u. YucieHHbie

METOJIbI pEeIICHHs YpaBHEHUI: MeTo] epedopa,
METOJl TOJIOBUHHOTO JeneHus. [IpubmmkeHHoe
BBIYUCIICHHUE JUINH KPUBBIX.
Brraucnenue miuomanaeii guryp c

MOMOIIBIO YHCIICHHBIX

METOIOB (METO

NPSMOYTOJIbHUKOB, ~ METOJ
Tpaneuuii). [lonck Makcumyma

(MuHMMYMa) GYHKIIUU OTHOMN IepeMEHHOM
METOJIOM TIOJIOBUHHOT'O JICJICHUS

[TosicHATh MPUHIMITBEI PaOOTHI YHCIEHHBIX
METOZOB, Ppa3HUIy MEXKIy TOYHBIM U
IpUOTKEHHBIM pelIeHUusIMU
BBIUMCIIMTENBHBIX 331a4. PazpabarbiBate U
OTJIaXHUBAaTh IPOrpaMMBbl, PEATUIYIOLIUE
YUCJICHHbIE METOJbl PELICHUs ypaBHEHUH,
IPUOIMIKEHHOE BBIYHUCIICHUE JUIMH KPUBBIX
U omane ¢uryp, mOMCK MaKCUMyMa
(MuHUMYMa) QYHKIUU OHOM MEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewenue ypasHeHuil.
PUOTUICEHHOE GbIYUCTEHUE OJIUH KDUBBIX U
niowaoeu guzyp.

3. Iouck makcumyma (MuHumyma)
dynxyuu
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3.4 | Anroputmsl 00paboTKu 5 OOpaboTka  CHMBOJIBHBIX  JITAaHHBIX. Hcrnonb3oBaTh BCTPOCHHBIC (DYHKIIUH
CUMBOJIbHBIX JIaHHBIX Bcrpoennsle Gynkumn SI3bIKA SI3bIKa IPOTPAMMHPOBAHUS 151 00paOOTKH
OpOTpaMMHUpPOBaHMs sl 00paboTKU CHMBOJIBHBIX CTPOK.
CUMBOJIbHBIX CTpOK. ANTOpUTMBI PaspabarsiBarh U OT/AKHBATE
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET HPOIPAMMBI, PEATH3YIOIIHE THTIOBBIE
KOJIMYECTBA MOSBICHUI
aNropuUTMbI 00PabOTKU CUMBOJIBHBIX
CHUMBOJIA B CTPOKE, pa30ueHUE CTPOKHU Ha
JTAHHBIX H 2 BEIOPAaHHOM SI3bIKE
CJIOBA MO MPOOEIbHBIM CUMBOJIAM, TTIOUCK
. IPOTPaMMUPOBAHHUSL.
MOJCTPOKU BHYTPHU JAaHHOM CTPOKH, 3aMEHa
HalIEHHOM TOCTPOKHU HA JAPYT'YIO CTPOKY. ITpeoOpasosbiBarh uuCIa B
T'enepaius Bcex cJI0B B HEKOTOPOM andasuTe, | CUMBOIBHYIO CTPOKY M 00OpaTHO.
YAOBJICTBOPAIOIINX 3aJaHHBIM OI'paHUYCHUSAM. Hpakmuqec](ue paﬁombl;
[IpeoOpazoBanue yucia B CAMBOJIBHYIO s P
CTPOKY i 06DATHO Ilocumeonvrnas obpabomka cmpox. 2.
Obpabomka cmpok
C UCNONb308aAHUEM PYHKYUL CIAHOAPMHOLL
OubIUOMEKU AZBIKA NPOSPAMMUPOBAHUSL.
T'enepayus ecex cnos,
V0081emBOPAIOUWUX 3A0AHHOMY VCI0BUIO
3.5 | Anroputrmsl 00paboTKH 10 MaccuBsbl 1 IOCIIE10BaTEILHOCTH YHCEN. [IpuBoauTh TOpUMEpPHl  ONHOMEPHBIX U

MacCHUBOB

Brruncnenne 0600IIeHHBIX XapaKTePUCTUK
AJIEMEHTOB MACCUBA WJIA YMCIIOBOM
MOCJIeI0BATEIIbHOCTH

(CyMMBbI, MPOU3BENCHHUS], CPEAHETO
apuMeTHIECKOr0, MUHUMAIILHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJINYECTBA
AJIEMEHTOB, YAOBIETBOPSIOINUX 33/JAHHOMY
yCJIOBHIO). JINHEMHBIN TTOMCK 3aIaHHOTO
3HAYEHUsI B MACCUBE.

JIBYMEPHBIX MacCUBOB. [IpuBoaUTE IpUIMEpPHI

3a71a4 u3 IOBCEIHEBHOMI J)KU3HH,

MIpeIoJIararoInx HCIIOJIb30BaHUE
MaccuBoB. PazpabarbiBaTh W OTJAXUBaTh
MIPOrpaMMBl, peanusyronme  THUIIOBbIE
anropuTMbl 00pabOTKU OAHOMEPHBIX

U IByMEPHBIX MaCCHBOB, Ha BEIOPDAHHOM SI3bIKE
MIPOrPaMMHUPOBAHUS.
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CopTupoBKa OJHOMEPHOTO MacCHBa.

[TpocThie METOBI COPTUPOBKH

(MeTon my3bIpbKa, METOJ BEIOOpA, COPTUPOBKA
BCTaBKaMH).

CoptupoBka ciusiHieM. beicTpas

COpPTUPOBKA MaccHBa (aJIropuTM

JIBOMYHBIN IOUCK B OTCOPTUPOBAHHOM MAacCCHUBE.
JIByMepHbIE MacCHUBBI (MaTpHIIbI). AJTOPUTMBI
00pabOTKM JBYMEPHBIX MAaCCHBOB: 3aIlOJIHEHHE
JIBYMEpPHOTO YHCJIOBOTO MacCHBa MO 3aJaHHBIM
IpaBUJiaM, TIOUCK »JJeMEHTa B JBYMEPHOM
MaccuBe, BBIYHUCICHHE MaKCUMyMa
(MMHMMYMa) U CYMMBI 2JIEMEHTOB JIByMEPHOTO

MacCCHBa, NICPECTaHOBKA CTPOK U CTOJ'I6I_IOB
ABYMCECPHOI'O MaCCHBa

Paszpabamveieame npocpammel ona pewsenus
NPOCMBIX 3A0aY AHANU3A OAHHDIX.

Ilpakmuueckue pabomoi:
1. 3anonnenue maccusa.
blyucieHue 0000UeHHbIX XAPAKMEPUCTIUK

Maccusa (Yucio8otl nocied08amenibHOCmuL).

OUCK ~ MUHUMAJIbHO20 (MGKCMMCUZbHOZO)

onemenma 6  HYUucioeom - maccuee. 4

Jlunetinolii nouck 3a0aAHHO20 3HAYEHUS 6

maccuae.
5. IIpocmele memoowl copmupoeKu maccusa.

bvicmpas copmupoexa maccuea.

7. Jleouunulii nouck.
8. O6pabomxa mampuy.
9. Ananuz oannvix

Hroro no pazneny 44

Paznen 4. UndopmannoHHbIe TEXHOTOTHI
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4.1

O0paboTKa TEKCTOBBIX
JIOKYMEHTOB

TexkcroBblid nponeccop. PenaktupoBanue u

dbopmaruposanue. [Iposepka opdorpadun u

rpaMMaTHKH.

CpencTBa NOMCKa U aBTO3aMEHBI B TEKCTOBOM
nporeccope.

Hcnonp3zoBanue cruneil. CTpyKTypupOBaHHbIE
TEKCTOBBIE JOKYMEHTHI. CHOCKH, OTJIaBlICHUE.
KonnextuBHass  pabora ¢ JOKYMEHTaMH.
WHCTpYMEHTBI pPELEH3UPOBAaHUS B TEKCTOBBIX
nporeccopax. OOnaunbie cepBHUCHL. JlenoBas
nepericka. Pedepar. IlpaBuna mnurupoBaHus
HUCTOYHHUKOB u oopmitenus
oubmuorpapuueckux ccputok.  OdopmieHue
CTIHICKa

auteparypbl. Cmanoapmer bubnuoepaghuueckux
onucanui. 3HAKOMCTBO C  KOMIIBIOTEPHOMU
BEpCTKON TeKcTa. TeXHUYeCKue cpesiCTBa BBOAA
Tekcta.  Crenuaim3upoBaHHBIE  CPENCTBA
PEIaKTHPOBAHUS MAaTEMATHIECKUX TEKCTOB

Pa3pabarbiBarh

[IpumensTh
LUTUPOBAHUS
oopMiIeHUS

Haa JOKYMCHTOM.

MaTCMAaTHYCCKUX

0oKymenmos ¢

hopmynamu.

CTPYKTYPY  JOKYMEHTA.

Hcmonp3oBaTrh CpcAcCTBa aBTOMATU3aAllUU IIPU

CO3JaHHUU JOKYMCHTA.

[mpaBujia

HNCTOYHHKOB u

OoubamorpaMuecKuX CChUIOK.

[IpyHuMare ydactue B KOJUIEKTMBHOW padoTe

BoInonHATE Ha0Op U IPOCTYIO BEPCTKY

TCKCTOB.

IIpakmuueckue pabomwi: 1. Bepcmxa

mamemamudecKumu

Mnozocmpanuunvie Ooxymenmo. 3.
Konnexmusnas
O0oKymenmamu

paboma c

4.2

AHan3 JaHHBIX

Amnamms JaHHBIX. OcHoBHbBIE 3aJa4yr aHajln3a
JAaHHBIX: IIPOTHO3UPOBAHUC, KHaCCI/I(I)I/IKaLII/IH,
KJIaCTepusanus, aHajini3 OTKJIOHCHHH.

[TocrnenoBaTenbHOCTh PEIICHUS 3a7a4d aHaIH3a
JAHHBIX: COOp MEPBUYHBIX AHHBIX, OYUCTKA U
OIICHKa KauecTBa JaHHBIX, BBIOOp W/WUIH
MOCTPOEHUE MOJIEIH, TPE0Opa3oOBaHuE TaHHBIX,
BU3yaIM3alysl  JIAaHHBIX, WHTEPIIPETAIHS
pesynbratoB. [IporpamMMmHble  cpencTtBa U
WHTEPHET-CEPBUCHI 111 00paboTku |

MIPEICTABIICHHS TAHHBIX. bosbIine JaHHBIE.

[TpuBoauTH MpUMEpPHI 3a]Ja4 aHATN3a JAHHBIX.
ITosicHATH Ha MpUMEPAX MOCIEN0BATEIbHOCTD
peleHus 3a1a4 aHaau3a JaHHbIX.

Pemiars mpocThie 3a1a4n aHAIU3a 1aHHBIX C
MIOMOIIBIO HJIEKTPOHHBIX TaOJIHUII.

Hcnonp3oBaTh  COPTUPOBKY U (UIBTPHI.
Hcnonb3oBaTh cpencTBa ae10BOM rpapuKe s
HaIUSIIHOTO TpE/ICTaBlIeHMs] JaHHbIX. Permars
IIPOCTBIE PACUETHBIE U
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MarmuaHoe o0y4yeHue.

Hnmennexmyanouwiii ananiuz OanHvlx. AHamu3
JAHHBIX C MOMOIIBIO JIEKTPOHHBIX TaOJIHII.
Beluncnenue cyMMBbl, CpeHErO
apru(METHIECKOT0, HAauOOJIBIIETO
(HaMMEHBIIIET0) 3HAYCHHSI TUaIla30Ha.
Beruucnenue

ko3 dunreHTa KOppensauu ABYX PSIO0B
naHHeix.  [locTtpoeHue  cronOuarbix,
JUHEHYaThIX W KPYrOBBIX JUarpamm.
[Toctpoenue rpadukos pynkiuii. [logdbop
JUHUM ~ TpeHAa,  pelieHue  3ajaad
MIPOTHO3HPOBAHMS.

YucneHHoe pelieHne ypaBHEHU ¢ TOMOIIbIO
noadopa mapamerpa.

OnTumu3anus Kak MOUCK HAWTYYIIIeTO PEeIIeHuUs
B 33JIJaHHBIX YCIIOBHUSX.

IleneBas ¢pyHkuus, orpanndenus. JIokaabHble U
00aabHBIE MUHMMYMBI 11eNIeBOH  (DyHKIMH.
Pemenne 3amad onTUMU3aLMK € ITOMOUIBIO
AIIEKTPOHHBIX TaOIHUIL

OIITUMU3AIIMOHHBIC 3a1a4H C
IIOMOIIBIO SJICKTPOHHBIX Ta6J'II/IH.

Ilpakmuueckue pabomoi:

HAIU3 OAHHBIX C NOMOUWbIO SJ1EKMPOHHbLX

mabauy.

azns0Hoe npedcmasienue pe3yibmamos
cmamucmuyeckoi 00pabomku OAHHbIX 8
suUde OUazpamm cpeocmseamu peoaKxmopa

INIEKMPOHHbLX ma@zuu.

3. Ioobop nunuu mpenoa,

NnpocHo3upoeanue.

UClIEeHHOEe peuleHue ypaeHeHud C NOMOULbro

noobopa napamempa.

ewenue 3a0ay onmumuzayuu ¢ NOMouibro
INIEKMPOHHbLX maéﬂuu

Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO HACOB 136
1O [TPOT'PAMME

11 KJIACC
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Ne HaumenoBanue KonunyectBo OcHoBHbIE BUBI AEATEIBHOCTH

n/n pasnenoB U TeM 4acoB TIporpaMMHOe ComepiKanme 00y4aroLIXCs
y4eOHOT0 npeamera

Pasjeu 1. Teopernueckue 0CHOBbI HHPOPMATHKH

1.1 | Uadopmanus u 10 TeopeTndeckue MOAXOAbl K OLICHKE KOIM4ecTBa | XapakTepU30BaTh pa3IMuHbIC

UH(POPMAITMOHHBIE
IPOLIECCHI

uHpOpMaLUH.

3aK0H AJIUTUBHOCTH HH(OpMAIIHU.
®opmyna Xaprm. Mapopmanus u
BeposATHOCTh. Popmyia IlleHHOHa.

AnroputMmsl cxarus JaHHbIX. AnroputM RLE.
Anroputm Xaddmana. Anroputm LZW.

AJIFOpI/ITMI)I CXXaTtuia JaHHBIX C

NOTEePSIMU.  YMEHBIIIEHHWE  [IyOWHBI
KomupoBaHusi 1BeTa. OCHOBHBIE HJIIEU
anroputmoB cxkatusi JPEG, MP3.
CxopocTh nepenaan JTAHHBIX.
3aBUCUMOCTh BpPEMEHHM Tepefadyd OT
WH(OPMAIMOHHOTO O00bEeMa JaHHBIX U
XapaKTepUCTHUK KaHalla CBA3H.

[TpyuyrHBI BOBHUKHOBEHUSI OIIMOOK MpH
nepenavye gaHHbIX. Kojbl, nmo3Bosstomye
00HapyXHUBaTh

Y UCTIPABJISATh OMIMOKHU, BOZHUKAIOIIUE TIPH
nepenavye AaHHbIX. PaccrosstHue Xs>MMUHra.
Konmuporanue ¢ moBropenuem 6utoB. Koapl
XsMMHHTA.

Cucrembl. KOMITOHEHTBI CUCTEMBI U KX

TEOPETUYECKHE MOAXOAbI K OLIEHKE KOJIM4YeCTBa
UH(pOpPMAIUH.

OnuceiBaTh M3y4aeMble AalTOPUTMBI CXKATUS
JTaHHBIX, CPABHUBAThb PE3YyNIbTaThl UX PaOOTHI.
Pemarp 3amauum Ha ompeneneHUE BpPEeMEHU
nepefayd  JaHHBIX [0 KaHaly CBS3U C
U3BECTHBIMU XapakTepucTHUKamu. [loscHATDH
OPUHLMIBL  OOHApY)KEHUST U UCHPaBICHUS
OIIMOOK MpH Mepegaye JaHHBIX C MOMOILBIO
IIOMEXOYCTONYMBBIX KOJIOB.

[TosicHATH 3HAUEHUE TOHATHI

«CHUCTEMAY, «I10/ICUCTEMAY,

«CUCTEMHBIH 2P PexT,

«yIpaBlIEeHUE»; 3HAYCHHE OOpaTHOW CBS3M JUIS
JOCTHXKEHUS 1IeNIU yIIpaBJICHUS.
Ilpakmuueckue padbomot:

arcamue OAHHbIX ¢ nomousbio ajieopumma

Jrcamue OAHHBIX C NOMOWBIO Al2OPUMMA
Xagppmana.

3. Corcamue 0aHHbIX ¢ nomepamu
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(anecopummvr JPEG, MP3).

2. Ilomexoycmotiyugvle K0Obvl

B3aUMOJICHCTBUE. Cuctemnbiii 3¢ heKT.
Vmpasnenue kak HH(OPMAIIMOHHBIHN Mpoliecc.
OOGparHas cBsI3b
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1.2

MonenvupoBanue

Monenu wu  moaenupoBanue. lLlenb
MOJEIUPOBAHUS. AJIEKBaTHOCTh MOJIENH
MOZETUPYEMOMY OOBEKTY MJIM IPOLIECCY,
nenu moxenuposanus. Popmanuzanus
IPUKIIAIHBIX 3a7ad.
IIpencrasienue pe3yJIBTaToB
MOJIEJIMPOBAHUS B BUE, YIOOHOM IS
BOCIIPHUSATHS YETTOBEKOM.

['padmueckoe mpencTaBlieHUE AAHHBIX (CXEMBI,
TaONHIIBI, TpaQUKN).

I'pader. OcHoBHBIe moHATHS. Bunmer rpados.
Onucanue rpadoB C MOMONIBIO  MATPHII
CMEXHOCTH, BECOBBIX  MAarpull, CIIHUCKOB
CMEXHOCTH. Pellienne anropuTMU4ecKmx 3ajad,
CBSI3aHHBIX

c aHAJIN30M rpagos (mocrpoenue
ONTUMAJILHOTO MYTH MEX/1y BEpLIMHAMU rpada,
OTpeJieIeHue KOJIMYECTBA PA3IUYHBIX IyTeil
MEXIy  BEpIIMHAMH OpPUEHTHUPOBAHHOTO
aIlMKJINYECKoro rpada).

Hepesbd. bunapHoe nepeBo. JlepeBbs MOUCKa.
Crioco6sl  o6xonma nepeBa. IlpeacraBienue
apu(MeTHYECKUX BBIPAKEHUN B BUJIE JIEpEBa.
JlcKkpeTHbIE UTPHl JABYX WIPOKOB C MOJIHOM
unpopmarueil. [loctpoenue gepesa nepedopa
BAapUAHTOB, OMNHMCAHHWE CTPAaTeTHd WIPHl B
TabIuHOU (opMme.

OnpenensTb NOHATHUS «MOJIENbY,
«MOZEIHPOBAHUEY.

Knaccuduimposars Mozenu 1o 3aJaHHOMY
OCHOBAHHUIO.

Onpenensartsb eib MOJIETTUPOBAHUS B
KOHKPETHOM CITy4ae.

[IpuMeHsTh aJTOPUTMBI HAXOXKICHUS
KpaT4alIlInuX IyTeH MEXy BEPIINHAMHU
OpUEHTUPOBAHHOTO Tpada.

[IpuMeHsATH anropuTMBbl ONpeEICHUs
KOJINYECTBA PA3IMYHBIX ITYTEH MEKIY
BEpIIMHAMU OPUEHTHUPOBAHHOTO
aIUKINYecKoro rpada.

[IpuBoauTH MIPUMEPDI WCIIOJIb30BaHUS
JIEPEeBLEB U TpadoOB MPU OMUCAHUU OOBEKTOB U
poueccoB Okpyxaromero mupa. CTpouth
JIEPEBO nepedopa BAapUAHTOB.
XapakTepu30BaTh UTPY KaK MOJIENIb HEKOTOPOH
CUTYyallNH.

JlaBaTh onpenieeHne BBIUTPBILIHOM CTPaTeruu.
OnuceiBaTh  BBIUTPBIIHYIO — CTPAaTErvi0 B
3a/ITaHHOM UTPOBOM CUTyaluu B ¢opMe JepeBa
WU B TaOJIIMYHOM Qopme.

[ToscHAT TOHATUS  «HMCKYCCTBEHHBIN
UHTEJUIEKT», «MalIMHHOE OOyueHHe».
[IpuBOIUTH IPUMEPHI 33/1a4, PEIIaeMbIX C
IIOMOIIIbIO HCKYCCTBEHHOTO MHTEIJIEKTA.
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BbIUrpBIIIHBIE U IPOUTPBILIHBIE TTO3ULUU.

Boemrpeinele  crparerun.  Cpencrsa
HCKYCCTBEHHOI'O MHTEJUICKTA.

CepBI/ICBI MAallMHHOTO TIIEpCBOAA U

pacro3HaBaHus YCTHOU peun.
KoruutusHsle CEPBHCHI.
Wnentudukanms U HIOMCK

M300paXeHU, pacro3HaBaHUE JIMII.

CamooOyyaromiuecs CHCTEMBI.
HckyccTBeHHBII HHTEIIEKT B
KOMHI)IOTepHI)IX I/IFp ax.
Hcnonp3oBanne METOJIOB
I/ICKYCCTBGHHOFO HUHTCIIJICKTA B
00y4Jaromnmx CUCTEMAX.
Hcnonp3oBaHue METOI0B
HUCKYCCTBEHHOTO  MHTEJIEKTa B

poboTtoTexHuke. MHTepHeT Bemei.
IlepcniexTuBsI pa3BUTHUA
KOMIIBIOTEPHBIX HMHTEIJIEKTYalIbHBIX
CUCTEM.

Heiiponnsie cetn

Ilpakmuueckue pabomot.
OUCK 8LIUSPLIUHOU CMpame2uu 8 uepe ¢
noaHoU uHgopmayuell.

2. Cpedcmea uckyccmeennozo

uHmesjiekma

Hroro no pazneny 18

Pa3ges 2. AIroputMsl 1 IPOrpaMMHUPOBaHHUeE
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2.1 | DnemeHTHI TEOPUU 6 ®opmanuzanus noHATHs anropurma. Mammza | [1oSACHATE TNOHATHS — «BBIYUCIHUTEIbHBIN
aJITOPUTMOB TeropyHra Kak yHUBEpCalbHas MOJEIb | IPOLECC»,  «CIOKHOCTH  aaropuTMa,
BBIYUCIICHHA. «3¢hpeKTUBHOCTE anroputMay. [IpuBoauTsH
Tesuc Uepua—Trropunra. npuMepbl  3QQGEKTUBHBIX  AJITOPUTMOB.
OneHka CIIOKHOCTH BBIYUCIIEHUN. Bpews CocraBiaTh IPOrpaMMbl Ul MAallHWHBI
paboThl U 00BEM HCHOIB3YEeMON MaMATH, HX Teropunra.
3aBUCUMOCTD OT pasM€pa UCXOAHBIX JaHHbIX. ,Z[aBaTI) OIICHKY CJIO)KHOCTH M3BECTHBIX
Orenka AIITOPUTMOB.
AJTOPUTMOB. ANropUTMBI ] .
. . Cocmasnenue npocmoii npozpammvl 07
MIOJIMHOMHUAJIbHOU CJI0)KHOCTH.
mawunwvl Totopunea

[lepeGopubie  anroputmbl. [Ipumepsr
Pa3IMYHbIX aJITOPUTMOB PEIICHUS OHOMN
3aJ]auyd, KOTOpble HMEIOT PA3JIUYHYIO
CII0)KHOCTh

2.2 | Aaroputmsl 1 28 ITonck mpOCTHIX YKCEN B 3aJaHHOM JauMana3oHe ¢| Mcmnonb3oBarh aJTOPUTM «pelIeTo

CTPYKTYpPBI JaHHBIX

MTOMOIIIBIO AJITOPHTMA
«pemero DIparochenar». MHoropaspsaHbie
1eNble Yncia, 3a/1a491 ITTMHHON apru(METHKH.
MacCCHBBI,

CnoBapu (accommaruBHbBIE

oroOpaxkenus). Xou-radbauusl. [Toctpoenue

a(paBUTHO-YACTOTHOTO cioBapst inie:
3aJaHHOT'O TEKCTA. Crexu. Axammsz
HpaBI/IJ'IBHO CTHU CKO60‘-IHOFO BI)Ipa)KeHI/If{ .

Brruncienue apI/I(bMCTI/I‘-ICCKOFO BBIPpAXKCHUA,

3alMCaHHOTO B  TOCTQUKCHONH  (opme.

Ouepenu.

Dparocdenay 1t TOUCKa MPOCTHIX YHUCETT

B 3aJITaHHOM JTHaIla30HCE.

[TosicuaATh IIPUHIUIIBI 00paboTku
MHOTOpa3psiAHBIX ~ LEJBIX  YUCel WU
peann3oBbIBaTh COOTBETCTBYIOLIUE

AJITOPUTMBI HA A3BIKE ITPOrpaMMHUPOBaAHUS.

[Ipumensts  cnoBapu  (accolaTHBHBIE
MacCUBBI,  OTOOpakeHMsI) B  3ajadax
00paboOTKM JaHHBIX. BBIMOMHATE MHpOCTOM
aHaJIU3 TEKCTa Ha €CTECTBEHHOM $I3bIKE, B TOM
YyHuclie C UCIHOJb30BAaHHEM  PEryIspHBIX
BbIpakeHUi. [loACHATH NpUHIUIBI PabOTHI
CTEKa M OYepeId, UCIIONIb30BATh CTEKU
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Hcnonp3oBanue oduepenu 11 BpEMEHHOTO
XpaHEeHHUs JaHHBIX. AJTOPUTMBI Ha rpadax.
ITocTpoeHrnE MUHUMAIIBHOTO OCTOBHOIO
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JepeBa B3BEIIEHHOTO CBSI3HOTO
HeopueHTupoBaHnHoro rpada. KommuecTBo
pa3IMYHBIX MyTed MeXAy BepIIMHAMHU
OpUEHTUPOBAHHOTO AIMKJINYECKOro Trpada.
Aunroputm Jlerikctpsl. JlepeBbs. Peanuzanus
JiepeBa C MOMOIIbIO CCBUIOYHBIX CTPYKTYP.
JBonunbie (OMHApHBIE) TEPEBbHSI.
[TocTpoenue nepesa

Ui 3aJlaHHOTO  apu(MEeTHIecKoro
BBIPAKEHUsI. PEKypCHBHBIE aJITOPUTMBI
o0xoma nepesa. Vcronp3oBaHue CTEKa U
ouepenu st 00xo/a AepeBa.

I[I/IHaMI/I‘-IeCKOG IMporpaMMHUpOBaHHC KaK METO/]
peenus

3aaa4d C COXpaHCHHUEM

MMPOMEIKYTOYHBIX PE3YIbTATOB. 3al[a‘-II/I,

pemiaeMple  C  IOMOLIBIO  JUHAMUYECKOTO
[IPOrpaMMUPOBAHMUS: BBIYKCIICHHE
PEKYpPCUBHBIX (YHKIMH, MOACYET KOJIUYECTBA
BAapUaHTOB, 3a7a4u

OIITUMHU3AIINN

u ouyepeau JUIA pEeIICHUA

AITOPUTMHUIECKUX 3ajad.
Peann3oBbIBaTh U HCIONB30BATh
JIBOMYHBIC (OMHAPHBIC) ACPEBhS U
rpadsl
00pabOTKH JTaHHBIX.

1 pCHICHUA  3a1ad

Hcnonp3oBarb JUHaAMHUYCCKOC

IIporpaMMuUupOBaHUC JUIA BBIYMCIICHUA

GbyHKIHH,
KOJIMYECTBA BAapHAaHTOB W PELICHHUS 3alad

PEKYPCUBHBIX nojcyera

ONTUMU3ALIHH.
Ilpakmuueckue pabomoi:

OUCK NPOCMbIX YUCel 8 3a0aHHOM OUANA30He.
eanu3ayus GbIYUCIEHUL C MHO20PA3PAOHbIMU
yucnamu. 3. Hocmpoenue angpasummno-
YACMOMHO20 C108apsi 0151 3A0AHHO20 MEKCmA.

HAJlu3 mexkcma Ha ecmecmeerHHOM

A3blIKeE.

5. Buuucnenue apugpmemuueckozo
BbIPAIICEHUS, 3ANUCAHHOO0 6
nocmeuxchoii gpopme. 6.
Hcnonvzosanue ouepeou.

CNONb306aHUE 0EPEBbes Ol BbIYUCTEHUS

apugpmemuyecKux 8blpartCeHui.

blyUCIeHUe ONUHbL Kpamqaﬁmeeo nymu
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Medicoy sepuunamu epagha (ancopumm
etixkcmpul).
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bluUcienue peKypCUBHbIX (YHKYULL ¢ NOMOUbIO
OUHAMUYECKO20 NPOSPAMMUPOBAHUS.

oocuem Konuyecmed 6apuarmoe ¢ NOMoubro
OUHAMUYECKO20 npocpammupoeaHusl.

11.  Pewenue 3a0au onmumuzayuu c
NOMOWBIO OUHAMUYECKO20
NpOPaAMMUPOSAH L
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2.3 | OcHOBBI 00BEKTHO- 16 [TonsiTue 06 0OBEKTHO- OPUEHTHPOBAHHOM [TosicHATH OCHOBHBIE IPUHIUITBI OOBEKTHO-
OPUCHTHUPOBAHHOTO MPOrPAMMUPOBAHUH. OPUEHTHUPOBAHHOTO IIPOrPAMMHUPOBAHUS.
IpOTrpaMMHUpPOBAHHA OO0mbexThl U Ki1accsl. CBOWCTBA U IIpoexTupoBarb M HCIOJIB30BaTb IPOCTHIC

MeToAbl 00beKkTOB. OOBLEKTHO- KJIaCcChl OOBEKTOB.
OpPUEHTUPOBAHHBIN aHAIN3. [TpoexTrpoBaTh Mepapxuu KJIACCOB IS
Pa3pabotka porpaMmm Ha OCHOBE | ONHMCAHMA  IpPEeIMETHOM  obmacTu.
00BEKTHOOPUEHTUPOBAHHOTO noaxona. | PaspabareiBarh IIPOrpaMMbl c
WHKancyssimus, HacienoBaHue, | rpapuueckuM uHTepdeiicom. M3yudars
TIONTUMOP(hU3M. BTOPOIl  SI3bIK  MPOrpaMMHPOBAHUS
Cpenpl ObICTPOI pa3pabOTKU MPOTPAMM. Ilpakmuueckue paomoi:
IIpoexTupoBanue UHTEpPEiica NOIb30BaTENS. CHOJIb308AHUE 2OMOBbIX KIACCO8 8 Npocpamme.
Hcnonp30BaHUE FOTOBBIX YIPABIISEMBIX .
. aspabomka npocmou npocpammyl ¢
3JIEMEHTOB Ul IOCTPOEHUs UHTepdeiica.
O630p s13bIKOB TIporpamMmupoBanus. [loustue | UCHOTB306AHUEM KIACCOS.
0 IrapainrMax HporpaMMHpOBAHIA 3. Paszpabomxka kaacca, ucnonwbsyroueco
UHKANCYIAYUIO.
4. Paszpabomxka uepapxuu knaccos.
Paszpabomka npocpammoer ¢
epagpuueckum unmepgeticom
Hroro no paszneny 50

Pasnen 3. UudpopMmanuoHHbIE TEXHOJIOTUH
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3.1

KommbrorepHo-
MaTeMaTHU4eCKOe
MOJIEIIMPOBAHUE

Orarnsl KOMITBIOTEPHO-MATEMaTHYECKOTO
MOJICIUPOBAHMS:  TOCTAHOBKA  3aJa4yH,
pa3zpaboTka MOJIEIH, TECTUPOBAHUE MOJIEIH,
KOMITbIOTEPHBIN

HKCIEPUMEHT, aHAJIU3 PE3YIbTATOB
MOJICIIUPOBAHHUS.

Juckperusanusi mpu MareMaTUuyeCKOM
MOJICITUPOBAHUH HEMPEPBIBHBIX
npoueccoB. MoaenupoBaHue TBUKESHHUS.
MonenupoBanue OMOJIOTHYECKHIX
cucreM. MareMmarndyeckue MOIeId B
HKOHOMHKE. BrraucnutensHele
HKCIEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yabTaToB dKCHepuMeHTa. Metoj
HAaWMEHBIIINX KBaJIPaTOB.

OI_IeHI(a YHUCJIOBBIX TAPAMETPOB MOACIINPYCMBIX

00BEKTOB

U nporeccoB.  BoccraHoBneHnue
3aBUCHMOCTEH 1o pe3yapTaram
AKCIIEPUMEHTA.

BepostHOCTHBIE MOJICIIH. Metonsl
MounteKapio. Nmuranmonnoe

MozaenupoBanne. CHCTEMBI  MacCOBOTO
00CITy)KHMBaHUS

Bb1iesTh 3Tarbl KOMIIBIOTEPHO-
MareMaTu4eCcKOro MOJACIUPOBAHUS U
pean30BBIBATh UX C IIOMOIIBIO IPOrPAMMHOIO
obecrieuenus.

T[TosicHSITH HEOOXOTUMOCTh U CYIIIHOCTh
JUCKpETU3aluu npu pelLeHun
BBIYMCIUTENILHBIX 33]a4 C [OMOIIBIO
KOMITBIOTEPOB.
Hcmnonb3oBarh UMHUTALUOHHOE
MOJICIIMPOBAHUE, B TOM YHCIIC Ha
OCHOBE BEPOSTHOCTHBIX MOJICIICH.
Oo6pabarbiBath pe3yIbTaThl
IKCIIEPHUMEHTA.

Ilpakmuueckue pabomo:
1. Mooenupoeanue osudicenus.
2. Mooenuposanue buono2uveckux

cucmem.

3. Hmumayuonnoe moderuposanue ¢
nomowwio memooa Monme-Kapno. 4.

Obpabomxa pe3ynomamos dIKchepumeHma
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3.2

bas3pl nanHbBIX

10

Tabnuunbie (peNnsnuOHHBIE) 0a3bl JTAaHHBIX.
Tabnuna — mnpeAcTaBiICHUE CBeIEHUN 00
OIHOTHIIHEIX 00BbekTax. Ilome, 3amuce. Kimrou
tabaunpl. Pabora ¢ roToBoii 0a30i JaHHBIX.
3amnonueHue 0a3el INAHHBIX. ITouck,
COPTUPOBKA U (DUIIBTPAIHS TaHHBIX. 3aITPOCHI
HAa  BBIOOPKY  JaHHBIX.  3ampocel  C
napaMerpamMu.  BprumcisiemMble  TONS B
3arpocax.

MHuororabiuyabie 0a3bl JaHHBIX.

Tunsl cBsizel Mexy TabnuuaMu. Baennuii
kitod. LemocTHOCTE 6a3b1 TaHHBIX. 3aMIPOCHI K
MHOTOTA0INYHBIM 0a3aM JTaHHBIX

XapaxTepu3oBarh 0a3y JaHHBIX KaK MOJICITb
peaIMEeTHON 00IacTu.

[IpoexTHpoBaTs MHOTOTAOMUYHYIO 0a3y
JIaHHBIX.

OcymiecTBISITh BBOJ U PEIAKTUPOBAHHE
JIAHHBIX.

OcyIIecTBIATE COPTUPOBKY, HOUCK U BEIOOD
JIaHHBIX B TOTOBOM 0a3ze  JIaHHBIX.
®opMupOBaTh 3aMPOChl HA OUCK JAaHHBIX B
cpee CHCTeMBbI YIIPaBJICHUsI

0azamMy JaHHBIX. YIPaABIATH 0301 JaHHBIX

C MOMOIIBIO MPOCTLIX 3alIPOCOB Ha A3BIKC

[MosicHsTh 0OMacTH MPUMCHCHUA, TOCTOMHCTBA
N HCAOCTATKU HEPCIANUOHHBIX 0a3 JaHHBIX B
CpaBHCHHHU C PCIIIIIUOHHBIMU.

Ilpakmuueckue pabomoi:
aboma ¢ 20moeou 6a30l OAHHbBIX.

2. Paspabomka mnocomabauurot 6asvl

OAQHHbIX.

anpocwvl K MHO20mMabauuHoll 6aze OaHHbIX.

npaenenue OaHHbLIMU ¢ noMowbio Asbika SQOL
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3.3

Be0-catiTel

14

WNurepuer-npwioxkenus. 1lonstue o cepepHOit
M KJIMEHTCKOM 4YacTax caira. TexHomorus
«KJIMEHT — CepBep», €€ JOCTOMHCTBA U
Hegocrarku. OcHoBbl  si3pika  HTML  u
kackaanbix Tabmun ctuieit (CSS). Cuenapuu Ha
s3pike  JavaScript. @opMbl Ha BeO-cTpaHUIIE.
Pasmemenne BeO-caliToB. Ycioyra XOCTHHTA.
3arpyska (aiinoB Ha calT

[TosICHATH PUHITHITBI TEXHOIOTHU

«KITUEHT — CepBep» Ha TpuMepe
B3aMMOJICHCTBUS Opay3epa

u BeO-cepBepa. Co3maBarb MPOCThIE BEO-
CTPAaHMLBL, UCIIONB3YS sA3bIK pasmeTkn HTML,
KacKa/IHbIe TaOIMIIbI CTHIICH U CIICHAPHH Ha
SI3BIKE

JavaScript. OnucheIBaTh TEXHOIOTHIO

pa3MelleHus caiToB B cetu MIHTepHET.
Ilpakmuueckue padomut: 1.

Co3z0aHue mexcmogou 6edO-cmpanuybi.

o30anue 8eO-cmpaHuybl, sKIIOuarouell
MyTbmumeoutinvle 06vbeKmul (PUCYHKU, 36VKOBbIE

O0anHbvle, 8U0e0).

qbopMﬂeHue cmparnuybl ¢ NOMOUWbIO KACKAOHDBIX|

maobnuy cmuetl.

cnonv3oeanue cyenapues Ha szvike JavaScript
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3.4

KommbrorepHnas
rpaduka

BBog  um300pakeHMid ¢ HCIOJIb30BaHHUEM
Pa3IMYHBIX TUPPOBBIX YCTPOUCTB
(madpoBeIX (poToanmapaToB ¥ MHUKPOCKOIIOB,

BUJICOKaMep, CKAHEPOB U IPYTHX YCTPOUCTB).

I'padmueckuii penaxrop. Paspemienue.
Kanpuposanue. Vcnpasienue nepcreKTUBBLI.

I'mcrorpamma.

Koppekuus ypoBHEN, KOPPEKLIMs LIBETA.
ObecuBeunBaHue LIBETHBIX
nzobpaxenuil. Perymb. Pabora ¢
obnactaMu. OUIBTPHI.

MHorocioiiHble H300pakeHMsL.
TekcroBele cnou. Macka cnos. Kanamsl.
CoxpaHeHue BbIAETICHHON  obOnacTu.
[ToaroroBka wWiIMIOCTpanMii Ansi  BeO-
caiiToB. AHUMHPOBAHHBIE N300PAKEHHUS.

Bekropnas rpaduxa. [I[puMUTHBBL.
N3meHenune nopsika dJ1eMEHTOB.

BripaBHuBaHuE, pacnpeaeieHue.
I'pynnimposka. Kpussie. @opmarsl BEKTOPHBIX
pucyHKoB. Mcrionbs30BaHre KOHTYPOB.
Bekropu3zanust pacTpoBbIX H300paXKeHUH.
ITpuHIUIIBL [IOCTPOCHUS 51
PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH.

CeTouHBIE MOJEIIH.
Marepuansl.  MonenupoBaHUE  HMCTOYHUKOB
ocsenleHus. Kamepsl. A1IUTUBHBIE TEXHOIOTHU

BhIMONHATE 0011YI0 KOPPEKIHIO TUPPOBBIX
U300paKeHUH.

[IpuMeHsATs HHCTPYMEHTHI TPahUIeCKOro
penakropa K OTACIBHBIM  OONacTsIM
HU300paKEHHUS.

CTpouTh MHOTOCIIOWHBIE HM300paXEHUS C
UCTIOJIb30BaHHEM MacoK, TOTOBHUTH
WUTIOCTPAllMK JUIA pa3MelleHus Ha BeO-
cairax, CO371aBaTh AHUMHPOBAHHBIE
n3oOpaxenus. CozgaBaTb  BEKTOPHBIC
U300paKeHHS C TIOMOUIBIO  PEJaKTopa
BEKTOPHOH TpapuKu WIM WHCTPYMEHTOB
TEKCTOBOTO TPOIECccopa.

Ilpaxkmuueckue padomoi:

bpabomka yugposvix homoepadghut
(kaopupoeaHue, ucnpasienue nepcneKmussl,
KOppeKyus ypoeHeu, KOppeKyusi ygema,).

2. Pemyws yugpposvix pomoepaghuii.

3 Mnozocnoiinvie usobpasicenus.

4. AHumuposanuvle u306paxtcenus.

Bexmopnas epaguxa
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PCaJIBHOCTHU U JIOTIOTHEHHOM PCaIbHOCTH
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3.5 | 3D-monenupoBanue 8 ITpuHIUIIBL IIOCTPOCHUS 51 [TosicuaATh IIPUHIUIIBI IIOCTPOCHUSA
PENAaKTUPOBAHUS TPEXMEPHBIX MOJIEIEH. TPEXMEPHBIX MOJIEIEH.
CeTouHble MOJIENIH. BoinonHATE onepanyuy 1o NOCTPOEHUIO U
Marepuainsl. MojenupoBaHue UCTOUHHUKOB PEIaKTUPOBAHUIO TPEXMEPHBIX MOJETIEH.
OCBEIIICHUS. Kamepsr. ANIUTUBHbBIC Pazmemiare Ha BUPTyaJnbHOW CLEHE
texHonoruu (3D-npuHTEPHI). UCTOYHUKM OCBELIEHMS U  KaMephl.
[Tonsatne o BuUpTyanbHOW peanbHOCTH U | [IpMBOIUTL NpPUMEPHI MCIOIL30BAHUS
JOTIOJIHEHHOM PeaqbHOCTH TEXHOJIOTUH BUPTYaJIbHON u
JIOTIOJIHEHHOM peasbHOCTH.
Ilpakmuueckue pabomoi:
1. Cosz0anue npocmvix mpexmepHuLx
Mooenell.
2. Cemounvle mooenu.
3. Pendepune
Hroro no pazneny 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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MNEPEYEHDb (KOAU®PUKATOP) IPOBEPSIEMbBIX TPEFOBAHUI K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOI
HHPOTPAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COAEPKAHUA ITO UTHOPOPMATHUKE

I[JISI IMPOBCACHUS CANHOI'O TOCYAapCTBCHHOI'O 9K3aMCHaA I10 I/IH(bOpMaTI/IKG (I[aJICC —

EI'D mo wuHpopMaTHKe) HCIONB3YyeTCsl TMepedyeHb (KOAU(PUKATOP) MPOBEPSEMBIX

TpeOOBaHMI K pe3ylbTaraM OCBOCHHUS OCHOBHOH 00pa3oBaTeiabHONW MpPOTrpamMMbl

CpeIHero o0Iero 00pa3oBaHUs M JIEMEHTOB COAEPKaHUS.

IIpoBepsiembie Ha EI'D no nngopmarnke TpedoBaHus K pe3yibTaTaM 0CBOCHUS

OCHOBHOM 00pa30BaTeILHOM MPOrPaMMbl CpPeHero 001mero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOoBaHUS

[IpoBepsiemble TpeOOBaHMS K MPEAMETHBIM PE3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM POrpaMMBbl CPEHETO OOIIETO

oOpa3zoBaHus

l.

3Harh (MOHUMATh)

1.1

[TonnmMaHue OCHOBHBIX MPUHIIATIOB YCTPOMCTBA M (DYHKITMOHUPOBAHUS
COBPEMEHHBIX  CTAllMOHAPHBIX W  MOOWIBHBIX  KOMIIBIOTEPOB;
TEHJACHUUM Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTMH; BIAJCHUE
HaBbIKAMU PabOTHl C OMEPAlMOHHBIMU CHUCTEMaMU U OCHOBHBIMHU
BUJIAMU MPOTPAMMHOTI0 0OeCTICUCHHUS JIJIsl pEeIICHUsT YueOHBIX 3a/1a4 10
BBIOpAHHOM CrieIuaIn3aluu

1.2

Hanuuuwe npencraBneHuit o 0a30BbIX NPHUHIMIAX OPraHU3alUU U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

[TornMaHue OCHOBHBIX IPHHIIMIIOB TUCKPETH3AIIUN PA3IMYHbBIX BHIOB
uHbOpMaIIH

1.4

[Tornmanue 6a30BBIX aITOPUTMOB OOPAOOTKU YHUCITOBOM M TEKCTOBOM
uHopManK (3aMMch YHCENT B TO3WIMOHHOW CHCTEME CUYHMCIICHHS,
JETUMOCTh ITETBIX YHCEN; HAXOXKJCHHUE BCEX MPOCTHIX YHCEI B
3aIaHHOM JMaria3oHe; o0paboTka MHOTOPa3psAHBIX IEIbIX YHCEN,;
aHaJIU3 CHMBOJBHBIX CTPOK W JpPYruX), ajJroOpuTMOB TIOMCKa M
COPTHUPOBKH

1.5

3Hanue QyHKIIMOHATHHBIC BO3MOKHOCTH WHCTPYMEHTAIIBHBIX CPEIICTB
Cpellbl pa3paboTKu

64



OenepanbHas padouas nporpamma | Uudopmaruka. 10-11 knacest (yrmyOneHHbIH ypPOBEHbB)

1.6

Brnanenue oCHOBHBIMU CBEIEHUSMH O 0a3ax JaHHBIX, X CTPYKTYpE,
CPEACTBax CO3/aHuUsl U pabOThI C HUMH

1.7

[lonnmManue  BO3MOXXHOCTEM WM OTPAHUYECHHM  TEXHOJIOTHU
UCKYCCTBEHHOTO HHTEIUICKTa B pa3UYHBIX OONACTAX; HaIW4He
IpECTaBICHUN 00 NCIOIB30BaHUM MH(OPMAIIMOHHBIX TEXHOJIOTHIl B
pa3IMuHBIX MpoeCcCHOHANBHBIX chepax

1.8

Bianenue TeopeTHuecKUM armapaToM, MO3BOJISIOIUM OCYIIECTBIATh
IIPEICTABICHUE 3aJAHHOIO HATYypalbHOTO 4YHUCJIA B Pa3iIUYHBIX
CUCTEMAaX CYHUCIICHHS; BBINOJIHATH MPEOOPA30BaHUS JIOTHUYECKUX
BBIPQKEHHUM, HCIHOJb3ysd 3aKOHBbl aireOpbpl JIOTHUKU; OIPEAEIATh
KpaT4alllivid MyTh BO B3BEIIEHHOM rpad)e U KOJTUYECTBO IyTEH MEXKIY
BEpILIMHAMU OPUEHTHUPOBAHHOIO allUKIMYECKOro rpagda

YMmeTh

YMeHune Mcrnoab30BaTh KOMITBIOTCPHO-MATCMATHUYCCKUC MOACIN JIsA
aHaJIn3a 00BEKTOB )51 IIPpOLCCCOB: Q)OpMYHI/IpOBaTB ociib
MOICIINPOBAHU, BBIIIOJIHATE aHAJIN3 PE3YJIbTATOB, IIOJIYYCHHBIX B XOAC
MOACIUPOBAHUA, OOCHUBATH AJCKBATHOCTh MOACIN MOACINPYCMOMY
06T>GKTy WJIN IIPOLCCCY, NIPCACTABIIATh PC3YIbTAThl MOACINPOBAHUS B
HariIsiAHOM BHUAC

2.2

YMeHne kiaacCH(UIUPOBATh OCHOBHBIC 3a7aud aHAIW3a JaHHBIX
(mporHo3upoBaHue, KiaccuuKanusa, — KiIacTepu3alus, aHaIu3
OTKJIOHEHHWH); TOHWMATh TOCIEAOBATEILHOCTh pEIICHUS 3aaa4
aHanW3a JaHHBIX: COOp TEPBUYHBIX JaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BBIOOP © (WIU) TIOCTPOEHHUE MOJETH,
npeoOpa3oBaHuEe JaHHBIX, BHU3YyalHM3allds JAaHHBIX, HHTEPIPETAIUSI
pe3yIbTaToOB

2.3

YMmenue  omnpenensaTh  UHGOPMAIMOHHBIH  00bEM  TEKCTOBBIX,
rpaUYecKuX M 3BYKOBBIX JAHHBIX TMPU 3aJaHHBIX IMapaMeTpax
JTUCKPETU3ALMU. YMEHUE ONPEACNIATh CPEIHIOI CKOPOCTh NEepeaayu
JIAHHBIX, OIEHUBATh W3MEHEHHE BPEMEHM Iepe/auu MPU U3MEHEHUHU
WH(OPMAIIMOHHOTO 00bheMa TAHHBIX M XapPaKTEPUCTHK KaHaJla CBS3H

24

YMeHHe CTPOUTH KO, 00€CIICUNBAIOIINI HAMMEHBIITYIO BO3MOXHYTO
CPEIIHIOIO JJIMHY COOOIIEHHMS MPU U3BECTHOM 4acTOTE CUMBOJIOB
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2.5

YMEHHE MCIOJb30BaTh IIpru pCHICHHUHU 3aJaa4d CBOMCTBA HO3I/IHI/IOHHOﬁ
3alMMCH YUCCJI, AJITOPUTMBI ITIOCTPOCHUA 3alTUCHU YHCJIa B HO3I/II_[I/IOHHOI71
CUCTCMC CHUCJICHUSA C 3aJlaHHBIM OCHOBAHWEM U ITOCTPOCHUS YUCIIA 110
CTPOKC, coz:epmameﬁ 3allMCh OTOro 4ucCia B HOBHHHOHHOﬁ CHCTCMC
CUHUCIICHUA C 3aJaHHbIM OCHOBAaHUEM, YMCHHC BBIIIOJIHATD
apI/I(l)MCTI/I‘IeCKI/Ie oricpanru B IIO3MOUOHHBIX CUCTEMAX CUHUCIICHUA

2.6

YMeHHE CTpOHUTH JIOTMYECKOE BBIPAKEHHE B JU3IBbIOHKTUBHOU M
KOHBIOHKTUBHOM HOpPMaJbHBIX (opMax MO 3aJaHHON Tabmuile
UCTUHHOCTH; HCCJIEN0BaTh O0JAaCTh HCTUHHOCTU BBICKA3bIBaHUS,
COZEpXKAILETO IEPEMEHHbIE; pelIaTh HECIOXKHbIE JIOTUYECKUE
ypaBHEHUs

2.7

YMeHHne pemiarh aqrOpUTMUYECKUE 3a/laud, CBS3aHHBIE C aHAIN30M
rpa¢oB (3a1a41 MOCTPOEHUS ONTUMAJIBHOTO IyTH MEX/1y BEPIIMHAMU
rpada, ompemeNeHus KOIMYECTBA PA3IMYHBIX IMyTeH MexXay
BEpIIMHAMHU OPUEHTUPOBAHHOIO allMKINYECKOTO rpada)

2.8

YMeHue UCIoib30BaTh AEPEBbsS MPU aHAIU3E U MOCTPOCHUU KOJIOB U
JUTSL TIPEACTABICHUS apu(DMETHUECKUX BBIPAKECHHUM, TPU PEIICHUH
3a7a4 TOMCKA W COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO MIPHI IO
3aJIaHHOMY  QJIrOpUTMy;  pa3pabarbiBaTh U  OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPhI

2.9

YMeHue aHamu3upoBaTh ANTOPUTMBI C MCHOJIb30BAHUEM TaOJIMIL
TPAacCCUPOBKHM;  OIpenensaTb 0e3  HUCIOJIb30BaHUS  KOMIIbIOTEpa
pe3yapTaThl BBINOJHEHUS HECIOXKHBIX MPOrpaMM, BKIIFOYAOIINX
LUKIIbI, BETBJIECHUS W TMOANPOrPAMMBI, NPHU 3aJaHHBIX HCXOIHBIX
JAHHBIX

2.10

YMeHue omnpenensaTh CI0XKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
aNropuTMOB (CyMMHpPOBAHHE 3JIEMEHTOB MAacCHUBa, COPTUPOBKA
MaccuBa, MepPeOOPHBbIE AJITOPUTMBI, TBOUYHBIA MOUCK) U MPUBOAUTH
MIPUMEPBI HECKOJIBKUX AJITOPUTMOB PA3HOM CIOXKHOCTH ISl PEUICHUS
OJHOM 3aJ1a4uu
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2.11

Bnanenue yHuBepCaJbHBIM $I3BIKOM MPOTPAaMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpencraBieHuUsIMH O
0a30BBIX TUMNAaX JAHHBIX M CTPYKTYpaX JaHHBIX; YMEHUE UCIIOJIb30BATh
OCHOBHBIE YNPABJIAIONINE KOHCTPYKIMH; YMEHHUE OCYIIECTBIAThH
aHaJIU3 MPEIIOKEHHON MPOrPAMMBIL: ONPEAEIIATh PE3YIABTATHI PAOOTHI
IpOrpaMMbl IIPU 3aJaHHBIX MCXOJHBIX JAHHBIX; OINpPEAENsATh, INpPU
KaKMX HCXOJHBIX JIaHHBIX BO3MOXHO IIOJYyYEHUE YKa3aHHBIX
PE3YABTATOB; BBISIBIATH JaHHBIE, KOTOPHIE MOTYT IPUBECTH K OLIMOKE
B paboTe nporpamMmsl; (HOpMYIUPOBATh NPEAJIOKEHUS IO YIyULICHUIO
IPOrpaMMHOI0 KOJia

2.12

YMeHne peanu3oBbIBaTh Ha BBIOPAHHOM JUISi U3YYEHUS  S3bIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBble  aNrOpUTMbl  OOpPaOOTKM  YHCEN,  YHUCIOBBIX
MOCJIEIOBAaTEIbHOCTE M MAacCUBOB: IPEACTABICHHE 4YHCIA B BUJE
Habopa MPOCTHIX COMHOXKUTEIIEH; HAXOXK/IEHNE MAaKCUMAaJIbHOMN

(MUHUMAaTBHOW) U PBI HATYPATBHOTO YUCIA, 3AMMCAHHOTO B CHCTEME
CUMCIIEHHS C OCHOBaHHEM, HempeBblatomuM 10; BbIUMCIEHUE
OOOOIICHHBIX XapaKTEPUCTUK 3JIEMEHTOB MaccHBa WJIH YHUCIOBOM
MOCJIEZI0BATEIBHOCTH (CyMMBI, MIPOU3BEICHUS CpemHero
apu(pMeTHYecKoro, MMUHUMAJBHOTO M MaKCHMAaJbHOIO 3JEMEHTOB,
KOJIMYECTBa DJIEMEHTOB, YAOBIETBOPSIOMINX 33JaHHOMY YCIOBHIO);
COPTHUPOBKY  JIEMEHTOB  MAacCHUBa; yMEHHE  HCIOJb30BaTh B
nporpaMMax JaHHbIE Pa3JIMYHBIX THUIIOB C YYE€TOM OTpaHUMYEHUN Ha
JIMaMa30H UX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTh IPU PEUICHUH 3a7a4
CTPYKTYpbl JaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEPEAU, IEPEBbs);
NPUMEHATH CTaHJAApTHBIE W COOCTBEHHBIE TMOAMPOTPAMMBI IS
00paOOTKM YHMCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; HCIIOJIb30BaTh
npu  pa3paboTke mnporpamMM OHOIMOTEKH TMOAMPOTPAMM; YMEHHUE
UCTIONB30BaTh ~ CpPENCTBA  OTJIQAKM  TporpaMM B cpele
IpOrpaMMHUPOBaHUS

2.13

YMeHue HChonb30BaTh AJNEKTPOHHBIE TAaOMMIBI IS aHaju3a,
Mpe/ICTaBICHUs U 00pabOTKHU JaHHBIX (BKJIIOYAsi BHIOOP ONTUMAJIBLHOTO
pelieHus1, noA00p JMHUM TPEHAA, PELICHUE 3a7a4 MPOTHO3UPOBAHN);
YMEHHUE HCIONb30BaTh TAaOMWYHbIE (pENSUUMOHHBIE) 0a3bl JTaHHBIX U
CIIPABOYHBIE CUCTEMBbI

2.14

YMeHue opraHu3oBbIBaTh JUYHOE MH(POPMAILIMOHHOE MTPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHUM;
MOHMMaHHE BO3MOXHOCTEN IIU(POBBIX CEPBUCOB rOCYAaPCTBEHHBIX

yCIIyT, TUPPOBBIX 00PA30BATENBHBIX CEPBUCOB
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Ilepeyensb 3j1eMeHTOB conepkanusi, mposepsiembix Ha EI'D no undopmaruke

Kox

[IpoBepsieMblii SIEMEHT COAECPKAHUS

1

[udpoBas rpaMOTHOCTH

1.1

OCHOBHBIC TCHACHIINHN pa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHM.
HapaJ'IJICJ'IBHI)Ie BBIYHCIICHH . MHOFOHpOHCCCOpHI)IG CHUCTCMBEI.
PacnpeneneHHHe BbIYUCIIMTCIIbHBIC CHUCTCMbI H 06pa60TI<a OOIBIINX
JaHHBIX

1.2

[IpuHIMIIBI MOCTPOEHHUS U allllapATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Cerebie mportokosibl. Cerb HMuTepHET. Anpecanmss B cetm HHTepHeT.
ITpotokonsl cteka TCP/IP. Cuctema nomeHHbIX UMeH. Pa3nenenue IP-cetn
Ha MOACETH C MOMOIIBbIO MAaCOK IIOJICETEH

1.3

@aitnoas cucrema. [louck B (aiinoBoit cucteme. [IpuHnumnel pa3menieHus
W UMCEHOBaHHs (ailyioB B JonroBpeMeHHOW mamsaTu. I[1laGroHbl s
onucaHus rpynn Qaitios

1.4

CKOpOCTB nepeaain JaHHBbIX. 3aBHUCHUMOCTD BpEMCHH TIICpcaadu OT
I/IH(l)OpMaHI/IOHHOFO oObema JaHHBIX U XapaKTCPUCTHUK KaHajla CBA3H

1.5

[udpoBanue nanHbiXx. CHMMETpUYHBIE W HECUMMETPHUYHBIE MIU(PHI.
[udper npocroit 3amensl. [Mudp Lezapsa. [udpp Buxenepa. Axropurm
mudpoBanus RSA

1.6

Kozpl, mo3Bonsitoiue 0OHapy>KUBaTh U UCIIPABIATH OIINOKH, BO3HUKAIOLIIE
nmpu nepenade  JgaHHbIX. PaccrossHme  Xommubra.  KomupoBaHue ¢
rmoBTopeHreM 0uToB. Kokl XoMMHHTa

TeopeTndeckre 0CHOBBI HHPOPMATHKA

2.1

JIBonuHoe KogupoBaHWE. PaBHOMEpHBIE W  HEPABHOMEPHBIE  KOJIBI.
JlekonupoBaHue COOOIIECHHM, 3aMMCAaHHBIX C TOMOIIBIO HEPABHOMEPHBIX
konoB. Ycnosue Pano. IlocTpoeHne OAHO3HAYHO NEKOAUPYEMBIX KOIOB C
MOMOIIBIO JIepeBa

2.2

TeopeTnuecknue MOAXOAbI K OLEHKE KOJIMYecTBa MH(popManuu. EnuHUIBI
U3MEepeHHsl KojuuecTBa HMH(OpMauuu. AJ(paBUTHBIA TMOAXON K OICHKE
KOJIM4YecTBa MH(pOpMalMH. 3aKOH aAJAUTUBHOCTH HH(popmanuu. dopmyna
Xaptau. Undopmanus u BepositHocTh. Popmyna [llennona
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2.3

Cucrempl cumciieHus. Pa3BepHyTas 3amuch LEJIbIX W JAPOOHBIX YUCEN B
MO3ULIMOHHOM cucteMe cunciaeHus. CBOMCTBA MO3UIIMOHHOMN 3allMCH YUCIIA:
KOJTMYECTBO IM(p B 3aMUCH, MPHU3HAK JCIMMOCTH YHUCIIAa HA OCHOBAaHUE
CUCTEMBI CYMCIICHHA. AJITOPUTM IEpeBofa LEJIOro 4ucia u3 P-nuHoit
CUCTEMBI CUHCIICHHMS B JECATUYHYIO. AJITOPUTM IepeBoAa KOHE4YHOU P-
UYHON JpoOM B JECATHUYHYIO. AJITOPUTM IIEPEBOAA IIEJION0 4YHCIa U3
NECSATUYHOW CHUCTEeMBbl cuucieHuss B P-munyro. IlepeBon KoHeuHOU
aecsaTU4HOM  Apobu B P-munyro.  J[BomuHas, BOCbMEpHYHAs U
LICCTHAALATEpUYHAsl CHCTEMBI  CUMCIEHHUS, CBA3b MEXKIYy HHUMH.
ApupmMernyeckue ornepanuu B MO3ULUOHHBIX CUCTEMAX CUUCICHUS

2.4

Tpoanaﬂ YPaBHOBCHICHHAA CHCTCMa CYHHCICHMHA. I[BOH‘IHO—I[@CHTI/I‘IHEUI
CHUCTCMaA CUHNCJIICHUA

2.5

Konuposanne TtekctoB. KoaupoBka ASCII. OnHoOalTHBIE KOAMPOBKHU.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenue

MH(}OPMAIIMOHHOTO 00BbEMa TEKCTOBBIX COOOIICHHI

2.6

KonupoBanue wu3o0paxenuii. OueHka HWHGHOPMALMOHHOTO o0bema
rpaduueCcKuX JaHHBIX MIPU 3aJJaHHBIX Pa3pellieHUH U TIIyOnHE KOIUPOBaHUs
uBeta. LBeToBbIC MOACTIH.

Konuposanue 3Byka. OuieHka nHGOPMAIMOHHOTO 00beMa 3BYKOBBIX JTAHHBIX
IIPU 33JIaHHBIX YaCTOTE TUCKPETU3AIMU U PA3PSATHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. I[loHsaThe BbIcKa3zbiBaHUs. Bbicka3biBaTelbHbIE (POPMBI
(npenukatel). KBaHTOPBI Cy111eCTBOBAHUS U BCEOOLIHOCTH.

Jlornueckue omneparnuu. Tabmuikl UCTUHHOCTHU. JlorM4eckue BBIPAKEHUS.
Jlormueckue ToxzaecTBa. Jlormueckue ornepandd W ONEpalMyd Hall
MHOECTBAMH.

3aKoHbl anreOpbl JIOTMKU. OKBUBAJICHTHBIE MPEOOpPa30BAHMS JIOTUYECKUX
BbIpaXeHUH. Jlornueckue ypaBHEHUsI U CUCTEMbl YPaBHECHUM.

Jlornueckue (yHKIMHU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX|
(yHKLIMIA OT KOTMYECTBA apTyMEHTOB.

Kanonnueckue GopMbl JIOTHUECKUX BBIPAXKEHUIN

2.8

COBepIHeHHLIe JU3BIOHKTUBHBIC KOHBIOHKTHMBHBIC HOPMAJBHBIC (I)OpMBI,
AJITOPHUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HNCTHHHOCTH
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2.9

Jlornueckue >neMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaasiii cymmarop. IloctpoeHne cxem Ha JIOTHYECKUX JIIEMEHTax
10 33JJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3AIHUCh JIOTHYECKOTO BBIPAKEHUS
10 JIOTUYECKOHN cXeme

2.10

Monenu u MmoaenupoBanue. Llenu monenupoBaHus. AJIEKBaTHOCTb MOJEIN
MOJIETTUpyeMOMY OOBEKTYy WM mporeccy. Dopmanuzanus TPUKIATHBIX
3a/1a4.

[IpencraBinenne pe3ynbTaTOB MOJACIUPOBAHUS B BUAC, YIOOHOM IS

BOCIPHUATHS 4eTOBEKOM. [paduueckoe mnpenacTaBlieHUE TAaHHBIX (CXEMBI,
Ta0nuIbl, TpadUKn).

2.11

[IpencraBieHne LEIbIX YUCEN B MaMATH Kommbrorepa. OrpaHHnYeHHOCTh
Juarna3oHa 4ucesl Py OrpaHuYeHHH KOJIMYecTBa pa3psaos. [lepenonnenue
pa3psiHOM ceTKU. be33HakoBble M 3HAKOBBIE JIaHHBIE. 3HAKOBBIA OUT.
JIBOMYHBIN JOMIOJHUTENBHBIN KO OTPULATENIbHBIX YUCET.

[lobutoBble noruueckue onepanuu. Jlormueckuid, apuMeTHUECKU U

nukimaeckuii casuru. lludpoBaHue ¢ MOMOIIBIO MTOOMTOBOM oOmeparuu
«ucxiarouaromee NJIN»

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCJI B IMIAMATH KOMIIBIOTCPA. 3Haqama>1
4acTb MW TIOPAAOK 4YHCIIA. I[I/IaHaSOH 3HAUYCHUM BCIICCTBCHHBIX YHMCCII.
Hp06HeMI>I XPaHCHUA BCHICCTBCHHBIX YHMCCJI, CBA3AHHBLIC C OI'PAHHMYCHHCM
KOJIMYCCTBA paspsAa0B. Bremonnenue onepaunﬁ C BEIICCTBCHHBIMHU YN CIIaMHU,
HaKOIUICHHUE OIIMOOK ITPH BBIYUCIICHUAX

2.13

I'padwi. OcHoBHble TOHATHA. Bunbl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHI CMEKHOCTH, BECOBBIX MAaTPHI], CIHUCKOB CMEXHOCTH. Perrenue
ANTOPUTMHUYECKUX 3a/1a4, CBSI3aHHBIX C aHamu3oM TpadoB (MOCTpoeHUe
ONTUMAJIBHOTO MYyTH MEXIYy BepiIinHaMu rpada, onpeaeacHue KoJIudecTBa
Pa3IMYHBIX MyTEH MEXATY BEpIIMHAMH OPHCHTHPOBAHHOTO AITUKINYECKOTO

rpada)

2.14

Hepesws. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepena.
[IpencraBienne  apu(pMETHUECKMX  BBIPAXCHHA B BHJAE  JCpeBa.
Hcnonp3oBanue rpadoB U AepeBbEB NPH ONMMCAHUU OOBEKTOB U MPOIIECCOB
OKPY’KaIOIIEro MUpa

2.15

JIMCKpeTHbIE UTPBI JBYX UTPOKOB ¢ MOHON uHGpopmarnueit. [loctpoenune
JepeBa nepedopa BapUaHTOB, ONMCAHME CTPATETMU WUIPbl B TAOIMYHON
(opme. BeIMTphILIHbIC U MPOUTPHILITHBIE TO3UIIMU. BEIMTPHILITHBIE CTpAaTETUN
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2.16

CpenctBa WCKYyCCTBEHHOTO HWHTE/UICKTA. MaeHTudukanus W TOWCK
n300pakeHn,  pacro3HaBaHue  Jil.  Vcmomb3oBaHWEe ~— METOJIOB
MCKYCCTBEHHOTO HHTEJUIEKTa B oOywaronmx cucremax. lcmonmp3oBaHue
METOJIOB MCKYCCTBEHHOTO MHTEIIJIEKTAa B poOOTOTEXHHKE. MIHTEpHET Bemen.

Heviponnsie cetn

AJITOpATMBI U POTPAMMUPOBAHUE

3.1

cDOpMa,.III/IBElIII/ISI IIOHATHUA ajiropurma. Mamuna TBIOpPIHFa Kak

YHUBCPCAJIbHAA MOICIIb BBIUMCIICHUI

3.2

O1eHKa CIIOXKHOCTH BBIYUCICHUNU. BpeMs paboTel 1 00beM HCIIOIb3yeMOM
naMsiTU, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OIeHKa
ACHUMIITOTUYECKOMN CJIOKHOCTH aJITOPUTMOB. AJITOPUTMBI ITOJTUHOMUAATBHON
cnoxuoctu. IlepeGopHbie anropuT™bl. [IpuMepsl pa3aUYHBIX aITOPUTMOB
peIIeHUsT OAHOM 3a/1a4d, KOTOPBIE UMEIOT PA3JIMYHYIO CI0KHOCTh

3.3

OnpeneneHue BO3MOXHBIX Pe3YyJIbTaTOB PaOOThl MPOCTEUIUX AJITOPUTMOB
yOpPaBICHUS  UCHOJHUTEISIMH U BBIYMCIUTEIBHBIX  QJITOPUTMOB.
OrnpeneneHue MCXOIHBIX JAHHBIX, NMPU KOTOPBIX aJTOPUTM MOXKET J1aTh
TpeOyeMblii pe3yabTar

3.4

AnroputMbl 00pabOTKH HATypaJIbHBIX YHCEIN, 3alIMCAHHBIX B TTO3UIIMOHHBIX
CHUCTEMaxX CUHCIIEHUsS: pa3OMeHHWE 3amuCh 4YHCiia Ha OTACNIbHBIE IHDPHI,
HaxXOXXJICHHE CyMMBI U TIPOM3BEACHUS IU(Dp, HAXOKICHUE MaKCHUMAaJIbHON
(MUHUMAJBHOW) U(PHIL.

[IpencraBnenne uncna B BUae HaOOpa MPOCTBIX COMHOKHUTENEH. AITOPUTM
OBICTPOrO BO3BEJEHUS B CTeneHb. [IoMCK MPOCTHIX 4YMCEN B 3aJlaHHOM
JMana3oHe C MOMOIIBIO aTOpUTMa «perieTo JpaTochenar

3.5

MHoropaspsiiHble LeNble YUCIIa, 3a/1a4l JITMHHOW apu(METHKU

3.6

Azpik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumns
JAHHBIX: LEJIOYUCIICHHbIE, BEIIECTBEHHbIE, CHMBOJBHBIE, JIOTUYECKHE.
Bersienns. Cnoxsble ycnoBus. Luknsl ¢ ycnoBuem. [{ukibl mo
IIEPEMEHHOU.

O0paboTka JaHHBIX, XpaHIMUXCs B Paitnax. TeKCTOBbIE U TBOUYHBIC (DailIb.

daitnoBrie mepeMeHHbIe ((haimoBeie ykazatenn). Utenue u3 ¢aiina. 3anuch

B (haiin.

PasOuenne 3amaunm Ha mnomzamaun. llogmporpammel (mpornenypsl u
¢ynkuun).  Mcmonb3oBaHue ~— CTaHIApTHOM ~ OMOIMOTEKH  s3bIKA
IpOTrpaMMHUPOBAHHUS
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3.7

Pekypcusi. PexypcuBHbie nporienypsl U pyHKIMU. Mcrionb3oBaHue cTeka asis
OpraHu3allud PEKYPCHUBHBIX BHI30BOB

3.8

Yucnennsie MeTo/Ib1. TOUHOE M MPUOTMKEHHOE pelIeHus 3a1auu. YnuciaeHHoe
pelIeHrEe YpaBHEHUH C MOMOIBIO [T000pa nmapameTpa. YnuciaeHHbIE METOIbI
pElIECHUs] YpaBHEHMH: METOX Iepebopa, METOJ| IOJOBHUHHOIO JEJICHUS.
[TpubnmxeHHOE BHIYMCIICHHUE UIMH KPUBBIX. Bhruncienue miomaaen Guryp
C IIOMOLIBIO YUCIICHHBIX METOZOB

(MeTox  OpSIMOYrojJbHUKOB, Meron Tpaneumil). [lomck Makcumyma
(MuHUMYMA) QYHKIIMHA OTHOM EPEMEHHOM METOI0OM MOJIOBUHHOTO

ACICHUA

3.9

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE (QYHKIMH — A3BIKA
OpOrpaMMUpPOBaHusl NIl OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJCUET KOTMUYECTBA MOSABICHUI CHMBOJIA B
CTpOKE, pa30MeHHEe CTPOKH Ha CJIOBa MO MPOOETbHBIM CHUMBOJAaM, MOUCK
HOJCTPOKM BHYTPH JAHHOW CTPOKHM, 3aME€Ha HalJIEHHON MOJACTPOKH Ha
ApYryto CTpoky. IleHepamusi Bcex CcJIOB B HEKOTOpoM aiaBuTe,
YIOBJIETBOPSIOLUIMX 3aJaHHBIM orpaHuuyeHusM. [IpeoOpa3oBanue uucna B
CUMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel W IIOCIENOBATEILHOCTH 4YHCEN. BpluncieHne 0000IEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCHMBa WJIM YKMCJIOBOM MOCIEI0BATEIHLHOCTH
(CyMMBbI, TIPOUW3BENEHUS, CPETHEro apupMeTHYecKoro, MUHUMAJILHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA BIIEMEHTOB, YHAOBIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAUYECHHS B MAaCCHUBE.
Anroput™bl pabOTHI ¢ 3JIEMEHTAMU MAacCHUBA C OAHOKPATHBIM MPOCMOTPOM
maccuBa. CopTUpoBKa OAHOMEpHOro MaccuBa. IIpocTbie  MeTOJbI
COPTUPOBKHU (METON My3bIpbKa, METOJI BBHIOOpA, COPTUPOBKA BCTaBKaMH).
CoptupoBka ciusHueM. beicTpasi COpTUpPOBKa MaccuBa (aropuTM

QuickSort). J[BouuHbII NOUCK B OTCOPTUPOBAHHOM MACCHBE

3.11

JIByMepHBbIE MacCHUBBI (MaTpuilbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAacCHBOB: 3allOJHEHUE JABYMEPHOTO YHCIOBOIO MaccuBa MO 3aJaHHBIM
MpaBHJIaM, IOUCK 3JIEMEHTA B IBYMEPHOM MAaCCUBE, BBIYMCICHUE MAaKCUMYyMa
(MUHUMYMa) M CyMMBbI 3JIEMEHTOB JIBYMEPHOTO MAacCHBa, NEPECTAHOBKA
CTPOK M CTOJIOLIOB ABYMEPHOTO MaccHBa

3.12

CnoBapu  (accolluaTUBHBIE MAaCCHUBBI, OTOOpakeHUs). X3II-TaOJHUIIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIOBAPS IS 3aJAHHOTO TEKCTa
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3.13

Crexu. AHanu3 NPaBUIBHOCTH CKOOOYHOTO BhIpakeHUs. Bwrumcnenue
apu(PMEeTUYECKOTO BBIPAXKECHUS, 3alMCAHHOTO B TOCT(YHUKCHON Qopme.
Ouepenu. Mcnonp3oBaHue ouepeau A BpEMEHHOTO XPaHEeHUs JaHHbBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHne MHUHMMAIBLHOTO OCTOBHOTO JiepeBa
B3BEILIEHHOIO  CBA3HOIO  HEOPUEHTHpOBaHHOro rpada. KomuyecTBo
Pa3JIMYHBIX IIyTEH MEKIY BEPIIMHAMH OPUEHTUPOBAHHOTO ALMKINYECKOTO
rpacda. Anroputm JlelKkcTpbl

3.15

HepeBbs. Peanu3anus aepesa ¢ MOMOIIbIO CCHIIIOYHBIX CTPYKTYp. [BonuHbIE
(bunapusie) nepeBbs. [locTpoenne aepeBa s 3a1aHHOTO ApU(DMETHICSCKOTO
BbIpakeHUs. PekypcuBHbIE anroputMmbl oOxona jgepesa. Mcmonb3oBaHue
CTEKa W ouepeu it 00Xo/a iepeBa

3.16

JluHaMu4eckoe IMpOrpaMMHPOBAHME KaK METOA PpEIIeHus 3ajad C
COXpPAaHEHHEM IPOMEXYTOUHBIX pPE3ylIbTaTOB. 3aJaud, pelaeMble ¢
MOMOILBIO TMHAMUYECKOTO MIPOrPaMMHPOBAHUS: BBIYMCIEHHE PEKYPCHBHBIX
(yHKLIMHA, TOJCUET KOJIMYECTBA BAPUAHTOB, 33/1a4l ONTUMHU3ALUN

3.17

[Tonsite 06 00BEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUPOBAHUU. OOBEKTHI U
kinaccel. CBoiicTBa W MeTOnbl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM
aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO
noaxona. MHKancymsiius, Haciae10BaHue, TOTUMOp(U3M

NHudopmamoHHble TEXHOIOTUU

4.1

Ananmu3 naHHbpiX. OCHOBHBIE 3a/laud aHaIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJ1accu(puKanus, KacTepu3anus, aHajau3 OTKJIOHEHHH.

[TocnenoBaTeIbHOCTh PEIICHUS 3aja4d aHaIu3a JAaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA 1 OIICHKA KauyecTBa JJAHHBIX, BEIOOP U (MIIHM) ITOCTPOCHHE
MOJIeNId, TPeoOpa30BaHUE TAHHBIX, BU3YyaIU3allUsl JaHHBIX, HHTEPIIPETAIUs
pe3ynbTaroB. [Iporpammubie cpenctBa 1 UTHTEpHET-CEPBUCH 11 00pabOTKH
U TIpe/ICTaBJICHU JaHHBIX. bombiue ganubie. MamuuHoe oOydeHue

4.2

AHanM3 MaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX TAOMUIl. BBIYMCICHHE CYyMMBI,
cpemHero apupMeTHYECKOro, HauOOIbINEro (HAMMEHBIIETO) 3HAYCHHS
nuana3oHa. Beraucnenne ko3 duimenTa KOppesiuu IByX PSAI0B JaHHBIX.

[TocTpoenue cTonO4aThiX, TMHEHYATHIX U KPYTOBBIX nuarpamm. [loctpoenue
rpadukoB Qyuknuii. [logbop nuHuM TpeHaa, pemeHne 3aaaq

MPOTHO3WPOBaHMS. Penenne 3aa4 ONTUMHU3AINN C TIOMOIIBIO JIEKTPOHHBIX
TaOJIALL
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4.3 Jlvuckperuzauusi OpU MaTEMATUUYECKOM MOJCIMPOBAHUM HENPEPBIBHBIX
nporeccoB. MonenupoBanue ABWKEeHUS. MopaennpoBaHre OUOIOTHYECKUX
cucteM. MaremaTuueckue MOACIN B JOKOHOMMHKE. BrerunciurensHbIe
AKCIIEPUMEHTHI ¢ MoziessiMu. OOpaboTka pe3ylibTaToB HKCIIepuMeHTa. Meron
HaMMCHBIINX KBaJIpPAaTOB. OHCHKa YUCJIOBBIX IApaMCTPOB MOACIHNPYCMBIX
OOBEKTOB H IMponcCCoB. BoccraHoBiaeHne 3aBUCHMOCTEM 110 pe3yiibTaraM
JKCIIEPUMEHTA

4.4 | BepostHocTHhle Mozaenu. Meroasl  Monte-Kapno.  MmutanmonHoe
mozenupoBanue. CUCTEMBI MACCOBOTO OOCITYKUBaHUS

4.5 Tabnuunbie (pensiuoHHbIE) 0a3bl JaHHBIX. Tabnmuua - MpencTaBlICHUE
cBeleHnH 00 omHOTUIHBIX 00bekTax. Ilone, 3anuck. Kirrou Tabauiel. Padora
C TOTOBOM 0a30i1 JaHHBIX. 3anoyiHeHue 0a3bl JaHHbIX. [Touck, copTUpOBKa U
buasTpanis  JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampocChl C
napamMeTpamMu. BerancisieMble o B 3ampocax.

MHuororabnuunble 0a3bl JaHHBIX. TUIBl CBs3ed MeEXAy TaOIULaMH.
Buemnuit kitou. LlenocTHOCTh 6a3bl TaHHBIX. 3alIPOChl K MHOTOTAOJUYHBIM
0a3aM JaHHBIX

4.6 TexcroBblii mponieccop. CpencrBa MOUCKA W ABTO3aMEHBI B TEKCTOBOM
npoueccope. CTpPyKTypUpPOBaHHbIE TEKCTOBbIE JOKyMEHThl. (CHOCKH,
omtapieHue. IlpaBuna UMUTHUPOBAHUS HMCTOYHUKOB U OdOpMIIEHUS
O6ubamorpaduYeCKuxX CChUIOK

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HPOLECCA OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA
YYEHUKA

Nudopmaruka (B 2 vactsax), 10 kmacc/ IHomsxos K.1O., Epemun E.A., O0mectBo
orpaHn4eHHON OTBeTCTBEHHOCThI0 «BUHOM. JlaGopatopust 3HaHMi»; AKIIMOHEPHOE
obmectBo «M3narenpcTBO «IIpocBemienne»

Nudopmaruka (B 2 yactax), 11 kmace/ [Homsaxos K.IO., Epemun E.A., ObmectBo ¢
orpaHnueHHON oTBeTCTBeHHOCTHI0O « BUHOM. JlabopaTopusi 3HaHMI»; AKIIMOHEPHOE

obmectBo «M3narenscTBO «IIpocBemenue»

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJISA
[Iporpamma u aBTOpCKOE MIaHupoBanue k yueoHuky « upopmaruka. 10-11 xnaccol.

YrnyOonéHubiii YPOBEHbY K.JO. ITonsikoBa u E.A. Epemuna

-
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HUPPOBBIE OBPASOBATEJIBHBIE PECYPChBI U PECYPCbBI CETH
HUHTEPHET

[Tporpammer kypca aiis 10-11 kiraccoB (6a30BbIi U yIITyOIEHHBIN YPOBHH).
K.IO. INonskos, E.A. Epemun (http://kpolyakov.spb.ru/download/progr1011bu.pdf)
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Iepeuens ucnonn3yembix HHOP no undgopmarnke

peIMET

Ucnonszyembie [IOP (cchuiku uiam Ha3BaHUE)

uHpopMaTHUKa

)
2)

O RARmT KT

Wpuan «Mapopmarukay M3narensekoro goma «IlepBoe ceHTIOPsD»

KY
15
n E

{HRPERLINK

http://school-collection.edu.ru
http://infourok.ru

"http://eknigi.org/nauka i ucheba/33542-
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