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@denepanbHas pabodas mporpamma Mo ydeObHomy mnpeamery «HpopmaTukay
(yrnyOnénHbiii ypoBeHb) (IpeaMeTHas o0acTh «MaTeMmatrka u nuHpopMaTrkay) (1anee
COOTBETCTBEHHO — TmporpamMma 1o uHPoOpMaTuke, HHPOpPMATHKA) BKIIIOYACT
MOSICHUTEBHYIO 3aIMMCKY, COIepKaHue O0YUCHHS, INIAHUPYEMbIC PE3YJIBTaThl OCBOCHHS
IPOrpaMMbI 110 HTHPOPMATHKE, TEMATHIECKOE TUIAHUPOBAHUE

Conmepxanrie  OOy4YCHHsSI pacCKpbhIBaeT COJCpXKATeNIbHbIC JIMHUU, KOTOpPHIE
npearaloTcs s 00S3aTeIbHOTO M3YyYeHUS B Ka)XJIOM Kjlacce Ha YpOBHE CPEIHETO
o011ero oOpa3oBaHusI.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IMPOTpaMMBbI 10 WH(POPMATHUKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMepruoa OOYYeHHS HAa ypOBHE
cpemHero odmero oOpa3oBaHHs, a TaKKe MPEIMETHBIC TOCTHXKEHHS OO0ydJaromierocs
3a KaKbIA TOJ] O0yUeHUSI.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no wuHpopmaTuke (YriiyOJ€HHBIH YPOBEHb) HA YPOBHE CPEIIHErO
oOuiero obpas3oBaHus pa3zpaboTaHa Ha OCHOBE TPeOOBaHUI K pe3yjibTaTaM OCBOCHMS
OCHOBHOM  00pa3oBaTelIbHOM  MporpaMMbl  cpeAHero  oOmero  obpas3oBaHus,
npencraBieHHbix B ®I'OC COO, a Takxke (QenepanbHoil paboyell NporpaMmbl
BOCTIUTAHUSI.

[IporpamMma no mHpopMaTHKe HAET MPEACTABIECHUE O LIENAX, OOIIeH CTpaTeruu
oOy4deHusl, BOCOUTaHUS M Pa3BUTHS OOydalOLIUXCS CPEACTBAMHU y4yeOHOIro IMpenmMera
«udopmarnka» Ha yriiyoJIEHHOM ypOBHE, yCTaHaBIMBAET 00s3aTEIHHOE MPEIMETHOE
coJiep)KaHue, MpelyCMaTpuBaeT €ro CTPYKTYpUpOBaHUE MO paszieiaM U TeMaM Kypca,
OTpesieNisieT pachpeleleHne ero mo kiaccam (rojamM H3ydeHus), JaéT MpUMEpHOe
pacmpesenenre y4eOHbIX YacOB MO0 TEMAaTHYECKUM pa3jiesiaM Kypca U peKOMEHIYEMYIO
(MpuUMEpHYI0) MOCIENOBATEIbHOCTh MX HU3YYEHHS C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOTO IMpOliecca, BO3PACTHBIX OCOOEHHOCTEN
00yJarommMxcs.

[IporpamMma 1o HH(pOpMATHKE ONpEAeNseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MarepHualia JIjs KaXIOoro roja H3y4YeHHs, B TOM 4YHCIIE
JUIS  COAEPKATENPHOTO HAMOJHEHUS pPa3HOTO BHUAA KOHTPOJS (MIPOMEKYTOYHOMN
aTTecTaluu O00yYaroIINUXCs, BCEPOCCHICKUX MPOBEPOUYHBIX pPadOT, TOCYAapCTBEHHOU
UTOroBOoM arrecraumu). IIporpamma mno wuHbOpMaTHKe SBISETCA  OCHOBOM
JUIS  COCTAaBJCHMSI AaBTOPCKUX YYEOHBIX MpOrpaMM M Y4YEOHHMKOB, IOYpPOUHOTO
TUTAHUPOBAHUS KypCa YIUTEIEM.

Nudopmartuka B cpennem o011eM 00pa3oBaHUM OTPAKAECT:

CYITHOCTh MH()OPMATUKN KaK HAYYHOH TUCIIMILTHHBI, U3YYaroIIei 3aKOHOMEPHOCTH
OpPOTEKaHUsT W  BO3MOXHOCTHM  aBTOMAaTH3alUMd  HH()OPMALMOHHBIX MPOILIECCOB
B PA3JIMYHBIX CHCTEMAX;
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OCHOBHBIE 00J1aCTH TPUMEHEHUSI UHPOPMATUKH, TIPEK]IE BCETO UHPOPMALIMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COLIMAIBHYIO ChEpY;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  WHQOpMATHKU U HUHPOPMALUOHHOU
NEeATEIbHOCTH.

Kypc wundpopmaTuku isi ypOBHS CpemHEro oOIero oO0pa3oBaHUS SBISETCS
3aBEpIIAIONIMM HTAllOM HENPEepPbIBHOM MOATOTOBKM oOOydalIuxcsa B o0yactu
uHhopMaTUKU W UHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha co/Iep KaHKue Kypca MH(POPMATUKH YPOBHSI OCHOBHOTO OOIIEro 0O0pa30BaHUs U OIBIT
MOCTOSIHHOTO TPUMEHEHUsSI MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, NaéTr
TEOPETUUECKOE OCMBICIIEHUE, HHTEPIPETAIIUIO U 0000IIIEHHE ITOTO OTbITA.

PesynbraThl  yrayOn€HHOTO  YpOBHS ~ M3Y4YeHUs  y4eOHOro  mpeaMmera
«Uupopmatrkay OpHEeHTUPOBAHBI HA MOyYeHNE KOMIIETEHTHOCTEH AJIs MOCIeayomen
npo(heCCHOHATIBHOM NIeATEIbHOCTH KaK B paMKax JaHHOM MpeaMEeTHOM 00JacTH, Tak
U B CMEXHBIX C Hel o0nacTsax. OHU BKIIIOYAIOT B CEO05I:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasl MpeaMeTHas 00J1acTh, PAclO3HABAHME COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PA3IUYHbIE MOIXOIbl K H3YYEHHIO
SIBJICHUM, XapaKTEepHBIX JJI1 U3y4aeMOU peIMETHON 00J1acTH;

YMEHHUE peliaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUUYECKHE 33Ja4uM, XapaKTepHbIE
JUISL KCTIOJIb30BAHUSI METOJIOB U HHCTPYMEHTapUs JaHHOM IPEeIMETHON 001acTu;

HaJINYUE MPEACTaBICHUN O JaHHOM MPEIMETHON 00JacTH KaK LIEJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrayOn€HHOTO YpOBHS U3y4YeHUsT WHGOPMATHKK 00eCreunBaeTCs
LeJIeHANpPaBICHHAs] MOATNOTOBKAa OOydYalIIMXcsi K MPOAOCDKEHUI0 00pa3oBaHUs
B OpraHuzamusx npodecCHOHANIBHOTO  O00pa3oBaHUsS MO  CHEHHATBHOCTSIM,
HETMOCPE/ICTBEHHO CBA3aHHBIM C NU(PPOBBIMU TEXHOJIOTUSIMU, TAKUM KaK MpOrpamMMHast
UHXeHepHs, UWH(POpMalMOHHAass  O€30MacHOCTh,  WMH()OPMALMOHHBIE  CUCTEMBI
U TEXHOJIOTUU, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JaHHBIE U MAIIMHHOE 00yUYEHUE,
MPOMBIIIUICHHBIA ~ MHTEPHET  BEIIeW, WCKYCCTBEHHBIH WMHTEIUICKT, TEXHOJIOTUH
OCCIpOBOJIHOM  CBSI3U,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHMU, CHUCTEMBI
pacupenenEéHHOro peecTpa, TEXHOJIOTUU BUPTYaJIbHOM U IONIOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 1enb u3yuyeHus: yueoHoro npeamera «MudpopmaTuka» Ha yriayOnéHHOM
YpPOBHE cpemHero ooOmiero oOpa3oBaHus — oOOecnedeHHe MabHEHINEro pa3BUTHS
UH(GOPMAIIMOHHBIX KOMIIETEHINI 00y4aroerocs, ero roTOBHOCTH K JKU3HU B YCIIOBUSX
pa3BUBaOIIETOCs MH(MOPMAMOHHOTO 00IIecTBa W BO3pacTarolleil KOHKYpEHLUHU
Ha pBIHKE Tpynaa. B cBsa3u ¢ »Tum uzyuenue uHpopMatuku B 10—11 kmaccax HOMKHO
00ecCTeynTh:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, OCHOBAaHHOTO Ha IOHUMAaHUU POJHU
uHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
0OIIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOT0 U aITOPUTMUYECKOTO MBIIIJICHHUS;
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c(hOpMHUPOBAHHOCTh YMEHUHN pazinyaTh (PAKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BUAECTh HUX CBSI3b C KPUTCPUSMU OLIEHUBAHUS H CBSA3b KPUTEPUEB
C OmpeneraEHHON CHCTEeMOW IIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh U 0000IIAThH
uHpopMaIuio;

c(OpPMUPOBAHHOCTH MPEACTABICHUN O BIUSHUM HWH(OOPMALMOHHBIX TEXHOJOTHIA
Ha JKHU3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAHUE COLMAIBLHOTO, SKOHOMHUYECKOTO,
MOJUTUYECKOTO, KYJIBTYPHOTO, IOPUIUYECKOrO, MPUPOAHOTO, SPrOHOMUYECKOTO,
MEJUIIMHCKOTO U (PU3HOJIOTUYECKOT0 KOHTEKCTOB HH(POPMAIMOHHBIX TEXHOJIOTHH;

OPUHATHE TPABOBBIX M JTUYECKUX ACHEKTOB HMH(POPMALMOHHBIX TEXHOJOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIIOZCH, BOBJICUEHHBIX B CO3JaHUE U HCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(OpMAaIIY;

CO3/IaHME€ YCJOBHM [UIsi pa3BUTHS HABBIKOB Y4eOHOM, MPOEKTHOH, HaydHO-
UCCIIEJOBATENIbCKOM M TBOPYECKOW  JEATENIbHOCTH, MOTHBALMM  OOy4arouuxcs
K CAaMOPa3BUTHIO.

B conmepxxanun yuebHoro mpenmera «HHpopmaTtuka» BBIIEISAIOTCS YEThIpE
TEMaTHYECKUX pa3jea.

Pazpnen «ludposast rpaMOTHOCTE» MOCBSIIEH BOIPOCAM YCTPOHCTBA KOMITBIOTEPOB
U JpyrMX DJEMEHTOB IM(PPOBOTO OKPYKEHUS, BKIIOYas KOMIIBIOTEPHBIE CETH,
UCTIONIb30BAHUIO CPEJICTB  OMEpAIMOHHON cHuCTeMbl, pabore B ceTu VHTEepHET
¥ UCTIOJIH30BaHUIO HHTEPHET-CEPBUCOB, MH(POPMAIIMOHHOM 0€30IacCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€Osl MOHSITUNMHBIMN
anmapaT WH(OPMATUKH, BOMPOCHl  KOAMPOBAaHUS  WH(MOpPMALUK, H3MEpPEHUs
uH(OPMAITMOHHOTO 00BEMA JaHHBIX, OCHOBBI aNreOphl JIOTUKM W KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI.

Pasnmen «AdropuTMel W TPOrpaMMHUPOBAHHE» HAMpaBICH Ha Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, pa3padOTKy ajirOpUTMOB U OIIEHKY MX CJIOXKHOCTH,
dbopMUpOBaHHE HABBIKOB pEATM3allMU MPOTPAaMM Ha SA3BIKAX MPOTPAMMHUPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «MHpopMalmoHHbIE TEXHOJOTUWY» MOCBALIEH BONpPOCAaM IPUMEHEHUs
WHGOPMAITMOHHBIX TEXHOJOTUH, pPEaTn30BaHHBIX B TMPUKIATHBIX MPOrPAMMHBIX
OpOAYKTax M MHTEpHET-CepBUCaX, B TOM 4YHCIE B 3aJayax aHaju3a JaHHbIX,
MCIIOJIb30BaHMI0 0a3 JAHHBIX U DJIEKTPOHHBIX TAOIUIT IS PEIICHUS MPUKIIAIHBIX 3a/1a4.

B nmnpuBenénnom panee conepkaHuu yudeOHoro mnpeamera «MHdopmaTukan
KYpPCUBOM BBIJICJIEHBI JOMOJHUTENbHbIE TEMbl, KOTOPhIE HE BXOISAT B 00S3aTEIbHYIO
nporpaMMy OOYy4YeHHsl, HO MOTYT OBbITb MPEAJIOKEHBl Ui W3Y4YEHHS] OTAEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

VYriyonéunbii YPOBEHb U3Yy4YCHUS uH(pOpPMaATUKU PEKOMEHyEeTCS
JUIS ~ TEXHOJIOTUYECKOTO  mpoduisi,  OpUEHTUPOBAHHOTO HA  WHXCHEPHYIO
u  uHQOpMAIMOHHYIO c(depbl JeATeNbHOCTH. YTIyOJIEHHBIM YpPOBEHb H3yUCHUS
uHhopMaTUKA  OOEeCleYrBaeT: TOJATOTOBKY OOYYalOIIMXCS, OPUEHTUPOBAHHBIX
Ha CTENUAIHHOCTH B 00acTH MH(POPMAIIMOHHBIX TEXHOJIOTHNA U MHKEHEPHBIE
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CHEIMAIBHOCTH, YYaCTHE B TPOCKTHON M UCCIIEIOBATENBCKON ACSITEILHOCTH, CBI3aHHON
C COBPEMEHHBIMHM HAIPaBICHUSAMH OTpACId HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHHA, TMOATOTOBKY K VyYacTHI0O B OJUMIHagaXx W cAade EamHOrO
rOCyIapCTBEHHOT'O IK3aMeHa 1o WH(OpMaTHKE.

[TocnenoBaTenbHOCTh U3YyUEHHUSI TEM B IMpejaesiaX OJHOTO rojaa oOyueHHUs MOXKET
OBITh M3MEHEHA 10 YCMOTPEHHUIO YYHTENs MpH IMOATOTOBKE pabodeil IporpaMMmbl
¥ TIOYPOYHOTO TUIAHUPOBAHUSI.

Oob11ee yrcio 4acoB, peKOMEHOBAHHBIX [T H3y4deHus: nHpopMaTuku — 272 yaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B HeJIeIio).
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COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

udpoBasi rpaMOTHOCTH

TpeOoBaHusg TEXHUKH OE30MACHOCTH M TMTHEHBI NMPU paboTe ¢ KOMIBIOTEpAMU U
JPYTUMU KOMITIOHEHTaMU [U(DPOBOTO OKPYKEHUSI.

[Tpununel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. [apsapockas apxumekmypa. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBbI
npoiieccopoM. OrnepaTuBHas, MOCTOSIHHAS U IOJITOBpeMeHHasi naMATh. OOMEH TaHHBIMU
¢ nomo1bio uH. KoHTpoiepbl BHEMIHUX yCTPOUCTB. [IpsiMOil AOCTYI K HaMATH.

OCHOBHBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojorui. I[lapannenpHbie
BbIUMCIIEHHs. MHoronpoueccopasle cucteMbl. CynepkoMIbloTepbl. Pacnpenenénubie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTka OONbIIMX AaHHBIX. MoOWIbHBIE U(POBLIC
YCTPOMCTBA M WX POJb B KOMMYHHUKalMsSIX. BCTpOE€HHbIE  KOMIIBIOTEPHI.
MukpokoHTpoJuiepbl. POOOTH3MpOBaHHBIE POU3BOJCTBA.

[IporpamMHOe oOecrieueHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CUCTEM. Bubl
IporpaMMHOro obecnedeHuss M UX HazHadyeHue. (OCOOEHHOCTH MPOTPaMMHOIO
oOecrnieueHnss MOOMIIBHBIX ycTpoicTB. IlapannensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMMmHoe  oOecriedeHre. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpaiiBepsl
yCcTpoicTB. MHCTAIISAUS U AEMHCTAILISIUS IPOTPAMMHOTO 00€CIIEYEHUSI.

QaitnoBble cucteMbl. [IpuHIMOBI pa3melieHdss W WMMEHOBaHUA  (HailjioB
B 10roBpeMeHHoi namstu. [llaGnons! 11 onvcanus rpynn ¢aityios.

[Iporpammuoe obGecnedyenue. JIuneH3upoBaHue NPOrPaMMHOrO OOeCeueHHUs
u uudpoBbeiXx pecypcoB. [IpompuerapHoe u cBOOOJHOE MpOrpaMMHOE OOecleYeHUeE.
KoMMepueckoe U HEKOMMEPYECKOE HCIONIb30BaHUE MPOrPAMMHOTO 00ECeueHHUs
U UUPpOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepauuy  3a  HENPABOMEPHOE  MCHOJIB30BAHHE  MPOrPAMMHOIO
obecrieueHrs U HUPPOBBIX PECYPCOB.

[IpyHUUIIBI TOCTPOECHMSI M alMapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie mpotokoiibl. Cets MHTEpHET. Antpecanus B cetu MiHTepHeT. [IpoTokonsl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ nomombio Macok mnojacered. CereBoe
agMuHucTpupoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanunuusi CBA3UM C y310M cetd. OmnpenesieHHe MapupyTa JIBUKEHUS
MTaKETOB.

Bunbr NEeATETbHOCTH B CEeTH HNnTepner. CepBucsl HNuTepHera.
['eonndopmanmoHHbsie cUCTEMBbl. [ '€0JOKAIIMOHHBIE CEPBUCHI PEATBLHOTO BPEMEHU
(HampuMmep, JIOKalusi MOOWIBHBIX — Tele(OHOB, OMPENCICHUE 3arpyKE€HHOCTU
aBTOMarvcTpasei), MHTepHET-TOProBJIsd, OpOHUPOBaHUE OUJIETOB U TOCTUHHUII.

1 .
Kypcusom BbIieNeH MaTepHall, KOTOPBIN He SIBIISIETCS 00s3aTeIbHBIM IIPH U3yYSHUH W HE BXOAUT B COICPIKAHNE
IIPOMEXYTOUYHOMN WM UTOIOBOM aTTeCTalUU 110 IPEIMETY.
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l'ocynapcTBeHHBIE BIEKTPOHHBIE CEepBUCHI W yciayrd. ColualnbHbIE CETH —
OopraHu3alys KOJUIEKTUBHOIO B3aUMOJECHCTBUS M OOMeHa NaHHBIMU. CETeBOM ITHKET:
npaBuia ToOBeAeHUS B KuOepmpocTpancTtBe. [IpoOiema MOAIMHHOCTH MOTYYEHHOM
uHdopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHblE M HSKOHOMHYECKHE YIPO3bl, CBA3AaHHBIE C HCIOJIb30BAHHEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJorui. OOmme npoOieMbl 3allUThI
uHdopmaluu 1 uHPopMalMOHHOW Oe3omacHocTH. CpencTBa 3amUThl MHGOPMAIUH
B KOMIIBIOTE€pPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX MH(MOPMAIIMOHHBIX
cucrteMax. [IpaBoBoe obOecrneueHue UHGOPMAIMOHHOW O€30MACHOCTU. DIeKMPOHHAS
yugpposas noonucs, cepmupuyuposartvle camsl U OOKYMeHmbl.

[IpenoTBpalieHre HeCaHKIIMOHUPOBAHHOTO OCTYTA K TUYHOU KOH(PHUISHIIMATbHON
uH(dOpMaIuK, XpaHsIIecs Ha MePCOHATIBHOM KOMIIBIOTEpE, MOOUIIBHBIX YCTPONCTBAX.
Bpenonocunoe nporpammHoe obecrieueHre U crnocoObl 60pbObl ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHuzaius JJMYHOTO apxuBa HMH(opmaiuu. Pe3epBHOe KOMUpOBaHHE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanubix. CuMMeTpudHble U HecuMMeTpuuHble WHQPHL [udps
npocroit 3amensl. ludp eszapsa. lludp Buxkenepa. Anropurm mudpoanusi RSA.
Cmeeanocpaghus.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmanus, nanHple W 3HaHUA. MHGOpMalMOHHBIE MPOIECCH B MPHUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepbiBHBIE W JUCKPETHBIE BEIMYMHBI U cUrHalIbl. HeoOxomuMocThb
JTUCKpeTH3aluy nHGOpMaIuy, peIHa3HAYeHHON JIs1 XpaHEHUs, TIepeladyu 1 00pabOTKU
B U(POBBIX CUCTEMAX.

JIBonuHO€E KOIHMpoBaHKe. PaBHOMEPHBIE U1 HEPAaBHOMEPHBIE KOMBI. [lekonpoBanue
COOOIIIEHNH, 3amMMCaHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOJAOB. YcioBue DaHo.
[ToctpoeHne  OOHO3HAYHO  JEKOAUPYEMBIX  KOJOB C  TIOMOIIBKO  J€peBa.
I'pagh An.A. Mapkosa. Enunuiibl u3MepeHust KojmyecTBa HHPpopMaunn. AsaBUTHBIN
MOAXO/] K OLIEHKE KOJInuecTBa MH(OPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LEIbIX HW  JAPOOHBIX YHCEI
B TO3MUIMOHHOW cucTtemMe cuucieHus. CBOWCTBA MNO3UIIMOHHOW 3alUCH  YHCIA:
KOJIMYECTBO LM(P B 3aMUCH, NMPU3HAK JETMMOCTA YHWCJIa Ha OCHOBAHHE CHUCTEMBbI
CUHUCJIEHUs. AJNTOPUTM IMEpeBojia IMeJoro 4ucia u3 P-WYHOW CHUCTEMBI CUMCIICHUS
B JICCATUYHYIO. AJTOpUTM TMepeBoAa KOHEUHOW P-uyHOil ApoOM B AECATUYHYIO.
AJITOpPUTM MEpeBOa ILEJIOr0 YKCia U3 JIECITUYHOM CUCTEMBI CUMCIICHHS B P-nuHylo.
[lepeBoi KOHEYHOU JecATHUYHOW ApoOuM B P-wyHyro. [[BouuHasi, BOCbMEpHUYHAs U
IIECTHA/IIaTepUYHAs CHUCTEMbl CUHUCICHUS, CBSI3b MEXKAY HUMH. Apudmernyeckue
omnepanyuu B MO3UIUOHHBIX CUCTEMAaX CUUCIECHUSA. [pouyHas ypagHosewenHas cucmema
cuucnenus. J[8ouyHo-0ecimuynas cucmema C4ucieHus.

Konuposanne tekctoB. Komuposka ASCII. OnnoOaiitHbie koaupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenue nnpopmMarimoHHOT0 00bEMa TEKCTOBBIX
COOOUIEeHUH.
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KonupoBanne nzobpaxkenuii. OuneHka uHOOPMAIMOHHOTO 00bEMa rpaduueckux
JAHHBIX MPU 33JaHHBIX PAa3pEIICHUN U ITyOMHE KOAUPOBaHuA 1BeTa. L[BeToBbIE MOAEIH.
Bekroprnoe komupoBanme. dopmarel rpaduueckux dainoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

KonupoBanue 3Byka. Onenka uHGOpPMAIMOHHOTO O0O0OBEMA 3BYKOBBIX JaHHBIX
IIPH 33IaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PAIHOCTH KOJAUPOBAHUS.

Anrebpa noruku. Ilonarue Beicka3piBaHMs. BbICKasbIBaTeNnbHbIE  (HOPMBI
(npenukatsl). KBaHTOPBI CyllIeCTBOBaHUS U BCEOOIIIHOCTH.

Jlormueckue omepanuu. Tabmuipl UCTHHHOCTH. Jlormueckue BbIpaXEHHS.
Jlormueckue ToxkaecTta. Jloka3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOIHUIY
VCTUHHOCTH. JIornyeckue ornepanny 1 Ornepanuu HaJ MHOKECTBAMM.

3aKkoHbl anreOphl JIOTMKW. OKBUBAJIEHTHBIE MPEOOpa3oBaHUs  JIOTHUYECKHUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue QyHKIMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIMNA OT KOJIMYeCTBa apryMeHTOB. [loHbIe cucTEeMBbI IOTUUECKUX (HYHKITUMA.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOpPMAJIbHBIE (POPMBI, AJITOPUTMBI MX MOCTPOEHUS MO TabiuIe
MCTUHHOCTH.

Jlormyeckue HIEMEHTHI B cOoCTaBe KomImblotepa. Tpurrep. Cymmarop.
Mmuoropaspsauaeii - cymmarop. IloctpoeHne cxeM Ha  JIOTMYECKUX — DJIEMEHTAax
[0 3aJaHHOMY JIOTUYECKOMY BBIPQKEHUIO. 3alliCh JIOTHYECKOTO  BBIPAXKECHUSA
0 JIOTUYECKON cxeme. Mukpocxemvl u mexHoa02us ux npou3600Cmed.

[IpencraBieHune HENbIX YACEN B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
Yycesl NPU OrPaHUYEHUN KOJWYecTBa pas3psaoB. llepenosiHeHHe pa3psiAHON CETKH.
be33HakoBbIe M 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN HOMOJHUTEIBLHBIA KOJ
OTPULATENBHBIX YUCET.

[TobutoBble  jormyeckue onepauuu. Jlornueckuii, apudpmMeTuyeckuii u
nukindeckuit cipuru. [ludpoanue ¢ moMoIIbIO MTOOGUTOBOM ONIEPAINH «UCKITIOUAIOIIIEE
NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YMCENI B MaMATH KOMIIbIOTEpA. 3Hayalas 4acTb
U TOpSNOK uucia. Jluama3oH 3HAYeHW BEHIECTBEHHBIX uucel. [IpoGiembl
XpaHEHNs BEUIECTBEHHBIX YHMCEJl, CBA3AHHBIE C OTPAHMYECHUEM KOJUYECTBA Pa3pPsAOB.
BrimonHenue omepanuii ¢ BENIECTBEHHBIMH  YHCJIAMH, HAKOIUICHHE  OIIUOOK
MIPU BBIYUCIICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB PaOOTHl MPOCTEHIIMX —aJrOpPUTMOB
YIPaBJIEHUS UCIIOTHUTESIMU U BBIYMCIUTEIBHBIX AITOPUTMOB. OTpeneneHne NCXOIHbBIX
JAHHBIX, TIPU KOTOPBIX AJITOPUTM MOXET JaTh TPEOyeMbIi Pe3yJIbTar.

Oranbel pemieHuss 3a7ad  Ha KoMIbloTepe. HCTpyMeHTanbHBIE CpENCTBa:
TPaHCISATOP, OTJIATYUK, NMPOPUIUPOBIIMK. KOMIMISAIUSA U MHTEpHpETAlrs IPOrPaMM.
BupryanpHble MalIuHBL.
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WuTerpupoBanHas  cpena  pa3paboTKU.  Meroabl  OTHAAKUM  [POrPAMM.
Hcnonp3oBanue TpaccUpoBOUHbIX Tabmuil. Otnagouynsii  BbiBoA. [lomarosoe
BBITIOJTHEHUE ITPOTrpaMMBbl. Toukn octaHoBa. [IpocMOTp 3HaUYEHNM NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumnel pgaHHBIX:
LIEJIOYMCIICHHBIC, BEIECTBEHHBIC, CUMBOJIbHBIC, Jorudyeckue. BersieHunsa. CiioxHbIe
ycioBus. llukibl ¢ ycnoBueM. llukisl mo nepemMeHHOW. B3ammo3aMeHseMOCThb
pa3nuYHbIX BUIOB IUKIOB. MHBapuaHT 1ukia. CocTaBlIeHHE HUKIIA C UCIOJIb30BAaHUEM
3apaHee ONpeNeIEHHOr0 MHBapUaHTa [IUKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. Mcnons3oBanue xkommeHTapues. Iloaroroska
ONMCaHU TPOrpPaAMMBbl U UHCTPYKIUU ISl TOJIB30BATEIIS.

AnroputMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3allMCaHHBIX B MO3UIIMOHHBIX
CUCTEMAX CUMCIECHMs: pa30MeHHe 3alMcu 4YMcia Ha  OTJEIbHbIE  LHUQpHI,
HaXOXXJEHUE CYMMbl U MpPOU3BEACHHS LHUPpP, HAXOKICHUE MAKCUMAJIbHON
(MUHUMAaBHOW ) UG PHI.

HaxoxJeHne Bcex IPOCTBIX YHMCEN B 3aJaHHOM JaManasoHe. lIpencrasiieHne
yucia B BHUJE HAOOpa NMPOCTBIX COMHOXKUTENEH. ANTrOpUTM OBICTPOTO BO3BEIACHMUS
B CTEIIEHb.

OOpaboTka naHHBIX, XpaHsAmuxcs B ¢ainax. TekcToBele W JBOUYHbBIE
¢aiinbl. DaitnioBeie nepeMeHHble ((aiinoBbie ykazarenu). Urenue u3 ¢aiina. 3anuch
B (haii.

Pa3Ouenue 3amaum Ha mnopnzagaud. llogmporpammel (mpouenypbl U (QYHKIUH).
Pexypcus. PekypcuBHbie 00beKTHI ((hpakTansl). PekypcuBHbIE Mpouieaypsl U1 QyHKIUU.
Hcnonb3oBaHue CTEKA JUIsl OPraHU3alUuU PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAApTHOW  OMOMMOTEKM  si3bIKa  IPOrpPaMMHPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrPaMM CTOPOHHHMX MPOM3BOAUTENEeH. MOylbHbIN
IPUHIUI TOCTPOEHUS IPOIPAMM.

UYucnennple MeToabl. TouHOE W NPUOMMKEHHOE pelieHus 3anadyn. YucieHHbIe
METO/bl PEIICHUs YypaBHEHWH: MeToJx nepedopa, METOHA MOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BBIUKCICHHE JJIMH KPUBbIX. BbIunciaenue miomaaeit puryp ¢ noMoIpro
YUCJIEHHBIX METOAO0B (METO MPSIMOYTOJIBHUKOB, METO Tparneunii). [lonck Makcumyma
(MuHMMYMa) (PYHKIIMU OJJHOM MEPEMEHHON METOI0M MOJOBHUHHOIO JIETIECHHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX. Bcerpoennsie  QyHKmum - s3bIKa
pOrpaMMHUPOBaHUsL IJIE O0OpabOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHUNM CHUMBOJIAa B CTPOKE, pa3OHeHHe
CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, TTOUCK MOJACTPOKH BHYTPU JaHHON CTPOKH,
3aM€Ha HalJCHHOW IMOJCTPOKHU Ha JAPYIyIO CTPOKY. I 'eHepanus Bcex CI0B B HEKOTOPOM
andaBuTe, yIOBIETBOPSIONIMX 3aJlaHHBIM oOrpaHuueHusM. I[IpeoOpa3zoBanue umncna
B CHMBOJILHYIO CTPOKY B OOpaTHO.

MaccuBel M TOCIEIOBAaTENbHOCTH  4Hcel.  Boluncienue  0000IEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCUBA WJIM YUCJIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
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MPOU3BEIECHUS, CpPEAHEro apu(pMeTHuecKoro, MHUHUMAIBHOTO M MaKCHUMAaJIbHOIO
JJIIEMEHTOB, KOJMYECTBA JJIEMEHTOB, VYAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHelHbIM NONUCK 3aJaHHOTO 3HAYECHUS B MACCUBE.

CopTtupoBka oaHOMepHOTro MmaccuBa. IIpocTeie METOIbI COPTHPOBKH (METO.
nmy3bIpbka, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (amroput™ QuickSort). JIBOMYHBIN MOMCK B OTCOPTHPOBAHHOM
MacCHBe.

JIBymMepHBIE MAacCUBBI (MAaTpULbI). AITOPUTMBI 0OPAOOTKU IBYMEPHBIX MAaCCHBOB:
3aroJIHEHUE ABYMEPHOI0 YUCIOBOIO MAacCHBa 10 33JJaHHBIM IIPABUIIaM, TIOUCK JIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIYMCJIEHHME MaKCUMyma (MUHHMYMa) U CyMMbI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK M CTOJOIIOB JBYMEPHOIO MAacCHBA.
Paspabomra npoepamm ons pewenus npocmeix 3adauw awamuza OoaumHwvix (ouucmka
OaHHBIX, KIACCUDUKAYUs, AHATU3 OMKIOHEHUIL).

HNHpopMaiHOHHBIE TEXHOJIOTHH

TexctoBblii mponeccop. PenakrupoBanne u ¢dopmarupoanue. IIpoBepka
opporpaduu u rpammaTuku. CpeacTBa NOKUCKA U ABTO3AMEHBI B TEKCTOBOM IIPOIIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JTOKYMEHThl. CHOCKH,
ornaBieHue. KomekruBHas pabora ¢ nokymeHTaMu. HCTpYMEHTBI perieH3upOBaHUs
B TEKCTOBBIX mponeccopax. OOmnaunsie cepBuchl. [lenoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMS HCTOYHUKOB U OQOpMIICHUS OUOIHOrpaPUUYECKUX CCHUIOK.
OdopmieHue cnucka JUTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTA.
TexHuueckue cpecTa BBoja TekcTa. CrelMaan3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 33/laud aHalU3a JIaHHBIX: MPOTHO3UPOBAHME,
KJaccu(ukanus, KiacTepusalus, aHalu3 oTKIoOHeHuH. [locienoBaTenbHOCTh penieHus
3a/1a4y aHaJIKM3a IaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA U OIICHKA KauyeCTBa JTAHHBIX,
BBIOOp W/WJIM TIOCTPOCHUE MOJENH, MPEeoO0pa30BaHUE JTaHHBIX, BU3YaJIU3alMs JAaHHBIX,
UHTEpHpeTauus pe3yapTaToB. IIporpammHbie  cpeacTBa U MHTEPHET-CEPBUCHI
1 0OpabOTKHU M TIPEACTABIICHMs JTaHHBIX. bosbinue gaHHble. MammHHOE OOydYeHHE.
HnmennekmyanvHwiii aHanu3 OAHHbIX.

AHanu3 1aHHBIX C TOMOILBIO ANEKTPOHHBIX Ta0IMLl. Brunciienne cyMMbl, CpEeAHETo
apu(PpMETHIECKOTO, HauOOJIbIIIeT0 (HAMMEHBIIIEr0) 3HAYCHUS Thara3oHa. Beraucienue
kod(pdunreHTa KoOppensuu JABYX psAAoB  AaHHBIX. [locTpoeHue cToOUaTHIX,
JMHENYaThIX U KpyroBeix nauarpamm. [loctpoenue rpadukos dpyukiuii. [Togdop nuHum
TpEeHAA, peUIeHUE 3a7a4 IPOTHO3UPOBAHU.

YuclieHHOe pelieHue ypaBHEHUI ¢ MOMOIIBIO oAbopa napamerpa. OntuMusaius
KaK [IOMCK HAaWIy4lllero pemieHuss B 3aJaHHBIX YycioBusix. lleneBas QyHkuus,
orpanudeHus. JIokampHbIE W TI00aTbHBIN MHHUMYMBI I€JI€BOM (QyHKIMU. PerneHue
3a/1a4 ONTUMU3ALUU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHII.
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11 KJIACC

Teopernyeckne 0CHOBBI HHPOPMATHKH

Teopernyeckne MOAXOAbl K OLIEHKE KOJWYECTBA HH(POpManud. 3aKOH
anmutuBHOCTH HHpopMmarmu. Dopmyna Xaprim. HWabopmanus U BEpOSITHOCTD.
®opmyia lllennona.

AnroputMmsel cxkatus nanHbiX. AnroputM RLE. Anroputm Xaddmana. Aaroputm
LZW. Anroputmsl C:kaThsi JAHHBIX C MOTEPSIMU. Y MEHbBIICHHUE TITyOHHBI KOAUPOBAHUS
nBera. OcHOBHBIE UaeH anroputmoB cxatust JPEG, MP3.

Ckopocth  mepenauu JAHHBIX. 3aBUCUMOCTh BPEMEHHU nepeaadu
OoT MHGOPMAIIMOHHOTO 00bEMa JaHHBIX W XapaKTEPUCTHK KaHala CBSI3U. [IpuyuHBI
BO3HMKHOBEHUS OIIMOOK MpH nepeaade JaHHbIX. Kojpl, mo3Bosstone oOHapyKUBaTh U
UCIPaBJIATh OIIMOKH, BO3HHUKAIOIIME IMPHU Mepenaye AaHHbIX. PaccTossHue X3MMUHTA.
Koauposanue ¢ nosropeHrem 0utoB. Koasl XsMMuHra.

Cucrembl. KomnoHeHTsl crucTeMbl M MX B3auMojehcTBUE. CHCTEMHBIM 3PQeKT.
VYnpasnenue kak uHGoOpMaMoOHHbIN mpoiiecc. OOpaTHas CBS3b.

Mopnenmn u wmognenuposanue. lLlens monenupoBaHus. COOTBETCTBHE MOJAEIU
MOJICJIUPYEMOMY OOBEKTY WM IIpoleccy, Leiau MopaenupoBaHusa. Ddopmanuzanus
IIPUKJIAIHBIX 3a1a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM Il BOCIPHUSTHS
yenoBekoM. ['paduueckoe npepcrapieHne JaHHBIX (CXEMBbI, TAOIHILIBI, TPAPUKH).

I'padb1. OcHoBHBIE OHATHS. Buael rpados. Onucanue rpadoB ¢ TOMOIIBIO MATPHII
CMEXHOCTH, BECOBBIX MaTPHII, CIIUCKOB CMEKHOCTHU. PernieHne aropuTMUYECKHX 3a1a4,
CBSA3aHHBIX C aHAJIM30M TpadoB (MOCTPOEHUE ONTUMAIBHOIO MyTH MEXAY BEpPIIMHAMU
rpadga, oOmpeAelieHHe KOJWYECTBA  PA3IMYHbIX MYTed MEXIy  BEpIIMHAMHU
OPUEHTUPOBAHHOTO AITUKINYECKOTO Tpada).

HlepeBbs. bunapHoe pgepeBo. JlepeBbs momcka. CrmocoObl 00Xxoja Jepesa.
[IpencraBnenne apuPmMeTHIECKUX BHIPAKECHUI B BUJIE IepeBa. J{MCKpETHBIE UTPHI IBYX
UTPOKOB ¢ noHOM uHpopmanueit. [loctpoenue nepeBa nepedbopa BapuaHTOB, ONKUCAHUE
CTpaTerud Wrpbl B TaONMYHON (opme. BBIMIphIIHBIE W MNPOUTPHIIIHBIE MO3ULIUU.
BbIUrphIIHBIE CTPATETUN.

CpencrtBa HMCKYCCTBEHHOro MHTesieKTa. (CepBUCHI  MAIIMHHOTO — IE€pEBOAA
U pacro3HaBaHus ycTHou peun. KornutuBHble cepBuchl. MneHTudukanus v mOUCK
n300pakeHnid, pacrno3HaBanue yuil. CamooOywaromuecs CUCTEMBbI. MCKyCCTBEHHBIN
WHTEIJIEKT B KOMIIBIOTEPHBIX HUrpax. lcronap30BaHME METONOB HCKYCCTBEHHOTO
UHTEIJIeKTa B OOyd4arommx cucremax. lcrnonb3oBaHHEe METOJOB HMCKYCCTBEHHOTO
WHTENIEKTa B  poOoTorexHuke. MHrepHer Bemieid. IlepcmexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHbIE ceTh.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
dopManuzaums NOHATUA ainropurMa. MammHa TeropUHTa Kak yHUBEpPCajlbHAas
Mozenb Beiuncinenui. Tesuc Yepua—Twropunra. Mawuna I[locma. Hopmanvhole
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ancopugmel Maproea. Ancopummuuecku Hepaspewiumvle 3aoauu. 3aoaua ocmauosa.
Hesoszmoorcnocms asmomamuueckoti omaaoku npoepamm.

OneHka clI0)KHOCTH BhIYUCIICHH. Bpems paboThl 1 00bEM HCTIOIB3YEMON NTAMSITH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOJHBIX TaHHbIX. OLIEHKa aCUMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHOU CIIOKHOCTH. I[lepebopHbIE anropUTMBL.
[IpuMepsbl pa3InyHbIX aITOPUTMOB PELICHUS OAHOM 3a4a4H, KOTOPbIE UMEIOT PA3IMYHYIO
CJI0KHOCTb.

[Torck MpOCTBIX YKCEN B 3aJJAHHOM JUAIA30HE C MOMOUIBI0 AITOPUTMA «PEHIETO
OpartocheHay.

MHuoropa3psiHbIe [eNble YHCIa, 3a1a4 JTMHHON apu(METHKH.

CrnoBapu (accoumaTUBHBIE MAaCCUBBI, 0TOOpaxxeHus). Xau-raduuipl. [loctpoenue
an(aBUTHO-YACTOTHOTO CIIOBApPS JJIA 33JJaHHOTO TEKCTA.

Ananus mexcma na ecmecmeenHoM sA3vike. Buvidenenue nocnedoeamenvrnocmei
no wiabnony. Peeynapuvie evipaxcenus. Yacmommuwiii ananus.

Crexu. AHaIW3 MNOPaBUIBHOCTH CKOOOYHOrO  BBIpaKEHHS.  Brluncnenue
apu(PMETUUECKOTO BBIPAKEHUS, 3alICAHHOTO B MOCT(UKCHOU opMe.

Ouepenn. Mcnionp30BaHKe OUEpEIN 1 BPEMEHHOTO XPAHEHUSI TAHHBIX.

Cesaznvle cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO CEA3HbIX CNUCKOS.

Anroputmel  Ha Trpadax. IlocTpoeHne MHUHUMAJIBLHOTO OCTOBHOIO JepeBa
B3BCILICHHOTO CBSI3HOIO HEOpHEHTHUpoBaHHOTO rpada. Oo6xo0 ecpaga 6 2nybuny.
Ob6x00 epagha 6  wupuny. KomuuectBo  paszmuuHbIX — MyTed  MEXIY
BEpIIMHAMM OPUEHTUPOBAHHOTO alMKIW4yeckoro rpada. Anroput™m JIeHKCTpBHI.
Aneopumm Dnotioa—Yopwanna.

HepeBps. Peanmuszanms nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) gaepeBbsi. IlocTpoeHue nepeBa nns  3aJaHHOTO  apU(PMETUYECKOTO
BbIpaKEHUs. PekypcuBHBIE alropuTMbl oOxonaa JepeBa. lcmosib3oBaHUE CTEKa U
odepenu s 00Xo/a AepeBna.

JluHaMu4ecKkoe MpOrpaMMUPOBAHHE KaK METOJ PEIICHUs 3aJad C COXpPaHEHUEM
IPOMEKYTOUHBIX PE3YJbTATOB. 3a/Jaud, pEIIAaeMble C IOMOIIBIO JHUHAMHYECKOIO
IPOrpaMMHUPOBAHMS: BBIUYMCIECHUE PEKYPCUBHBIX (DYHKIMI, MOACUET KOJIMYECTBA
BApUAHTOB, 33J]a4M ONTUMHU3AIUH.

[Tonsitue 00 OOBEKTHO-OPHUEHTHPOBAHHOM  MporpamMMupoBaHuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTonbl 00BEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBIA aHAJIH3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJAXOJA.
Wukancynsuus, HacaeA0BaHue, MOIUMOPPU3M.

Cpensl  ObicTpodi  pa3pabotrku mporpamm. IlpoextupoBanue uHTEpdeiica
noJsib3oBaTessl. Vcnonap30BaHue TOTOBBIX YINPABISAEMbBIX 3JIEMEHTOB [JIsi TOCTPOECHUS
uHTepdeiica.

00630p s1361KOB TIporpamMmupoBanus. [loHsTHE 0 MapagurMax TPOrpaMMHUPOBAHMS.
H3yuenue 6mopozo A3vika npocpammupos8arusl.
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HNudopmanuoHHbIE TEXHOJIOTMH

OTanbel KOMIIBIOTEPHO-MAaTEMATHYECKOTO MOJEIUPOBAHUA: INOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHWE MOJIEIH, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHAIIU3
pe3yJbTaTOB MOJIECIIUPOBAHHUS.

JluckpeTtu3zanus Ipyu MaTEMAaTHYECKOM MOAEITUPOBAHUHN HENIPEPBIBHBIX IPOLIECCOB.
MopaenupoBaHue JBH>KCHUSL. MopenupoBanue OMOJIOTUYECKUX CHUCTEM.
MaremaTuyeckre MOJEIN B SKOHOMHKE. BBIYMCIANTENBHBIE SKCIIEPUMEHTBI C MOJEIISIMH.

O6paboTka pe3yabTaTOB IKCIIEPUMEHTa. MeTo1 HauMEeHbIINX KBajapaToB. OeHka

YHCJIOBBIX MapaMEeTPOB MOACIHUPYEMBIX O0BEKTOB M MpoleccoB. BoccTaHoBieHue
3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIN. Mertonpl Momnte-Kapio. Nmuranmonnoe
MozenrupoBanue. CUCTEMbl MAaCCOBOTO OOCITYKUBAHMUS.

Tabnuunsie (pensiiimoHHbIC) 0a3bl NaHHBIX. Tabmuia — npejcTaBiIeHUE CBEICHUN
00 ogHoTHIHBIX oOBekTax. Iloje, 3ammch. Kimrou Tabaumel. Pabora ¢ roroBoii 6a3oit
JAHHBIX. 3arnojHeHue O0a3pl JaHHbBIX. [louck, copTupoBka U GUIBTpAlMs JTaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampochkl € TapamMeTpamu. Beruucisiemble Mojs
B 3aIIpOCax.

MHorotabiuunbie 0a3bl AaHHBIX. THIBI CBsI3ed Mexay TaOnuiaMu. BHemHwuit
kito4. [lenocTHoCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHoHble npuHyUnsvl Hopmanuzayuu 6a3 oannvix. A3vik ynpasnrenus oanuvimu SQL.
Co3zdanue npocmuix 3anpocos Ha sazvike SOL Ha 6b6100pKy OaHHbBIX U3 0OHOU MAadIUYbL.

Hepenayuonnvie 6azvl 0annvix. Ikcnepmuule cucmembl

Nutepuer-npuinoxenus. [lonstrne o cepBepHOM M KIMEHTCKOW YACTAX CauTa.
TexHONOorusl «KJIMEHT — CEpBEP», €€ IOCTOMHCTBA U HexocTaTku. OcHOBHI si3bika HTML
u kackagubix Tadsmi ctuien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHULIE.

Pasmenienune Be6-caiiToB. Yciryra XocTUHTA. 3arpy3ka (paityioB Ha caiT.

BBox u300pakeHUNd C HCMOJIB30BAHUEM PA3IUYHBIX LHUQPPOBBIX YCTPONCTB
(mudpoBbIX (oToanmapaToB M MHKPOCKOIOB, BHJIEOKAMEp, CKAHEPOB U JAPYIHX
ycTpoiicTB). ['paduueckuii pemaktop. Paspemenme. KaapupoBanme. Hcnpapnenue
nepcrnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBaHue
[IBETHBIX H300pakeHuil. Petyms. PaboTa ¢ obnactsamu. OUabTphl.

MHorocnoliHple u300pakeHus. TekcToBele ciou. Macka cios. Kanambl.
Coxpanenue BbigeneHHONM ob6nactu. [loaroroBka wiuItOCTpauuii s BeO-CaTOB.
AHUMHPOBaHHBIE N300paAKEHUS.

Bekropnass rpaduka. IIpumutuBbl.  3MeHeHwe  mopsaka — 3JIEMEHTOB.
BeipaBHuBanue, pacnpeaenenue. [pynmupoBka. Kpuble. ®DopMarbl BEKTOPHBIX
pucyHKOB. Mcronp3oBanne KOHTYpOB. BekTopuzaius pacTpoBbIX U300pasKEHHUIA.

[IpyHIMIOBI TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX Mozeneil. CeTouHble
Mojienu. Marepuansl. MonennpoBaHue HCTOUHUKOB OCBellleHUsA. KaMepbl. AU THBHbBIE
texHonoruu (3D-npunTepsl). [loHsATHE O BUPTYanbHOUW PEATHLHOCTH U JOTOJHEHHOM
pEATBbHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXalOT FOTOBHOCTh U CIIOCOOHOCTH O0YYarOIUXCS
PYKOBOJACTBOBaThCS ~ CHOPMHPOBAHHOM  BHYTPEHHEW  MO3ULMEH  JIMYHOCTH,
CHUCTEMOH IICHHOCTHBIX OpPHWEHTAIMA, TIO3WTUBHBIX BHYTPEHHUX  YOCKICHHIA,
COOTBETCTBYIOIIMX  TPAOUUMOHHBIM  IEHHOCTAM  POCCUKCKOTO oO1ecTna,
pacIIMpEeHNUE YKU3HEHHOIO ONbITa M ONbITa JAESITEIBHOCTH B MPOLECCE pean3aluu
CpeACTBaMM  y4eOHOro TMpeIMeTa OCHOBHBIX  HaNpaBJICHUW  BOCIUTATEIIBHOU
NEATEIIBHOCTH.

1) rpaskaIaHCKOro BOCTIMTAHMS:

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
U TIPaBOIOPSIKA, COOJIIOIEHNE OCHOBOIOJATAIOIINX HOPM HMH(DOPMAIIMOHHOTO TpaBa
1 MHPOPMAITMOHHOU O€3011aCHOCTH;

TOTOBHOCTh  TMPOTHBOCTOSATH  HMJCOJOTHH  OKCTpEMH3Ma,  HalMOHAIM3MA,
KceHO(poOMM, IUCKpUMHHAIIMK 10  COINHMAJBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) MAaTPHOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOE OTHOIIICHHE K HCTOPUYCCKOMY HACJICAMIO, JOCTIKCHHSIM Poccuun
B HayKe, MCKYCCTBE, TCXHOJOTHUSAX, NMOHMMAaHHC 3HAYCHUS MHPOPMATHKH KaK HAyKH
B )KM3HU COBPEMEHHOT'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS
COPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMSA, O3TUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIJIE B CETH
HNHurepHerT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOEC OTHOILICHUE K MHPY, BKJIIOYas SCTCTHKY HAyYHOTO M TEXHHYECKOI'O
TBOPYECTBA,;

CMOCOOHOCTh BOCIPHHMMATH PA3JUYHbIE BHIbI HMCKYCCTBA, B TOM YHCJE
OCHOBaHHOTO Ha UCIOJIb30BaHUU HH(POPMAIHOHHBIX TEXHOJIOTHIA;

5) ¢pu3nyeckoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTh 370POBOr0 U 0Oe30MmacHOro olOpasa >KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 37I0POBBIO, B TOM 4YHCJE 3a CYET coOJojeHns TpeOoBaHUI
0e30macHOi OKCIUTyaTallid CPEeACTB  HH(POPMAIMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;
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6) TPyA0BOr0 BOCTIMTAHUA:

TOTOBHOCTh K AaKTHUBHOM JIEATEIILHOCTH TEXHOJOTMYECKOH M  COLMAIBHOM
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHHPOBATH W CAMOCTOSTEIBHO
BBINOJIHATH TaKyIO ACSITEIbHOCTD;

uHTEpec K  cdepamMm  TpodecCHOHATBHOW  JAEATEIBHOCTH,  CBSI3aHHBIM
¢ uWHPOPMATHKOH, NPOTPAMMHUPOBAHUEM U HWHPOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMM Ha JOCTIDKEHHSX HAayKd HHGOPMATHKH W HAayYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt  mpodeccun
Y pealn30BbIBATh COOCTBEHHBIE KU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKECHUH
BCEM KHU3HU,

7) IKOJIOrH4eCcKOro BOCIIMTAHMA:

OCO3HaHME TI00AJTBLHOI0 XapaKTepa IKOJIOTHUSCKUX MPOOJIeM U ITyTel UX pelieHus,
B TOM 4YHCI€ ¢ YyY4ETOM BO3MOXKHOCTEH HWH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT' O TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSM Hay4YHO-TEXHHUYECKOIO Iporpecca M OOLIECTBEHHOM
IPAKTUKH, 32 CYET NOHUMAHUS POJIM MH(POPMALMOHHBIX PECYPCOB, UH(OPMAIIMOHHBIX
IPOLECCOB U MH(OPMALIMOHHBIX TEXHOJIOTUN B yCIOBUSAX LU(PPOBOH TpaHchopmanuu
MHOTUX c(hep )KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAaHUE LEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
IPOEKTHYIO M HCCIIENOBATENBCKYIO ACSTENBHOCTh HHANBHUIYAIbHO U B TPYIIIIE.

9) s MOMOHAIBLHBII HHTEJLJIEKT, MPEANOIararo it c(hOpMHUPOBAHHOCT:

CaMOPETyJIMPOBAaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJJallTUPOBATHCS K SMOLIMOHAILHBIM
U3MEHEHUSIM U TIPOSIBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKJIIOYAKOMIEA CTPEMIICHUE K JOCTHXKEHHIO IIEIU
U yCIEXy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh, MCXOIS M3 CBOUX
BO3MOKHOCTEH;

SMIIATHU, BKJIIOYAIOIMIEH CIIOCOOHOCTh IOHMMATh HMOIIMOHAILHOE COCTOSHHE
JIPYTUX, VYYUTBIBAaTH €0 TPH OCYIICCTBICHUHM KOMMYHHUKAIIUH, CIIOCOOHOCTH
K COUYBCTBHIO U COIEPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenusi nHOOPMATUKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y obOyuyaromerocst OyayT chOpMHUPOBAaHBI METANPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAIBHBIX YUCOHBIX JCHCTBUAX, @ UMEHHO — MTO3HABATEIILHBIE YHUBEPCATBHBIC
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yuyeOHblE JIeWCTBHS, KOMMYHHUKAaTHBHbIE YHUBEpCalbHble Yy4eOHbIE JIEUCTBUS,
PEryJISTUBHBIE YHHUBEPCAIbHBIE yU€OHbIE IEHCTBHSI, COBMECTHASI IESITEIIBHOCTb.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIe AeilCTBHSA
ba3oBble JJornuyeckue 1eMcTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

YCTAHABIIMBATh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAaHWUS ISl CpPAaBHEHHS,
KJ1accuuKanu U 0000IICHHUS;

ONPEACIIATh LETHU ACATEIBHOCTH, 3a/1aBaTh MAPAMETPHI U KPUTEPUU UX TOCTUKECHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

pa3pabarpiBaTh IUIAH peIICHHS TpoOJeMbl C YYETOM aHaIM3a HWMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUATIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OIICHUBATh PUCKH MTOCIECTBUN JI€ITEIbHOCTH;

KOOPJAMHUPOBATh U BBITMIOJHATE PAabOTy B YCIOBHSAX pPEaTbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MMPOOIIEM.

Bba3oBble uccienoBarenbckmne 1ecCTBUSA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEIOBATEIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBbIKaMH pa3pelIeHus IpoOieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY
MOMCKY METOAOB PELICHMs MPAaKTUYECKHX 3a7ad, NPUMEHEHHIO Pa3JInYHbIX METOJOB
NIO3HAHUS;

OCYLIECTBJIATH PA3JIMYHBIE BUABI IESITEIIBHOCTH 10 NOJYYEHHIO HOBOTO 3HaHUS, €T0
UHTEpIIpEeTaluy, IPeoOpa30BaHUIO0 U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX U COI[UATBHBIX MPOEKTOB;

(opMupoBaTh Hay4yHBIH THUN MBIIUIEHUS, BJIAJETh HAy4YHON TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsX;

BBISIBJISIT IPUYMHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJU3HpOBaTh 3a7a4y, BbIABUTATh
TUIIOTE3y €€ peleHUs, HAXOUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUN PELLICHMUS;

aHAJIM3UPOBATh NOJIyYEHHBIE B XOJE PELICHUs 33Ja4d pe3yJbTaThbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, OILICHMBAaTh MPUOOPETEHHBINA  OIBIT;

OCYIIECTBIISTH LieJICHANPABICHHBIN MOUCK NEPEHOCa CPEACTB M CIOCOOOB 1EUCTBUS
B TpO(he€CCUOHATIBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 M MPAKTUYECKYI0 001acTH
KU3ZHEIEATEeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;
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BbIIBUT'daTh HOBBIC UACH, IIPCAJIaraTb OpUIrnHaJIbHbIC ITOAXO0AbI U PCHICHHA, CTABUTDh
HpO6J’ICMBI " 3a1a4M, OO0ITYCKArOIHUEC aJIbTCPHATHUBHBIC PCIICHUS.

Pa6ora ¢ unpopmanueii:

BJIQJICTh HABBIKAMH TIONyYCeHHS WH(GOPMAIMK W3 WCTOYHWKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYINECTBIIATh TOWCK, aHAJIW3, CHCTEMAaTH3allui0 W HHTEPIPETALHIO
nH(OpPMAITUHU Pa3TNYHBIX BHIOB U (HOPM MPEICTABICHUS;

co3daBaTh TEKCTHI B Pa3JIMYHBIX (popMmaTax ¢ y4ETOM Ha3HAYCHHUS HMH(GOPMAIHH
U [IETIEBOM ayIUTOPHH, BEIOUpAsi ONTUMATIBHYIO (JOpMY MPEICTABICHHS U BU3YAITH3aAIINN;

OIICHWBATh JIOCTOBEPHOCTh, JICTHTUMHOCTh WH(MOpPMAIuu, €€ COOTBETCTBHE
IIPaBOBBIM M MOPAJIBHO-3THYCCKUM HOPMaM;

UCIIOJIB30BaTh CPEJCTBA WH(GOPMAIIMOHHBIX H KOMMYHHUKAITMOHHBIX TEXHOJIOTHIM
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W  OPTaHW3AIMOHHBIX 3a/a4
c coOmogeHueM TpeOOBaHUI HPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHHs, IPaBOBBIX M O3THUYECKUX HOPM, HOPM HH(POpMAIMOHHOM
0e301acHOCTH;

BJIaJIeTh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaNuM, MHHOPMAIIMOHHON
0€30IMaCHOCTH JINYHOCTH.

KoMMyHUKaTHUBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHS
Oo0wmenne:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BCEX Cepax KU3HU;

pacrno3HaBaThb HeBepOaJlbHblE CpeACTBa  OOILEHHUS, IIOHMMaTb 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKM KOH(IUKTHBIX CUTYallud U CMSITYaTh
KOH(DJIUKTBI;

BJIAJAECTh  Pa3IU4YHBIMU criocobamu oOmieHnsT U B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTU AUAJIOT, YMETh CMSTr4aTh KOH(M)IUKTHBIE CUTYalINH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHAA 1eATEJIbHOCTD:

MMOHUMATh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOW W WHIWBUIYaAJIbHOU
padoThI;

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUM ¢ yIETOM OOIIHUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0ro YjieHa KOJJCKTHUBA;

NPUHUMATh LIEJIM COBMECTHOM JIESTEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS 10 UX TOCTHKEHUIO: COCTABJIATH IIJIaH ACHUCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KaXKJIOTO yYaCTHMKA KOMAHJbI B OOIIHIA
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBbIE NPOEKThI, OIEHWBAaTh MJEA C T[O3UWLIUM HOBU3HBI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATDh IIO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMUHBIX CUTYyallUAgX,
IPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMATHUBHBIM.

PerynsitTuBHble YyHHBepCaJibHbIe Y4eOHbIC eHCTBUA
Camoopranusanms:

CaMOCTOSATENIBHO  OCYIIECTBIIATh ITO3HABATENIBHYIO JEATEIbHOCTh, BBIABIATH
npo0JsieMbl, CTaBUTb U (POPMyIHpOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTYaILMSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PELIEHUS MPOOJIEeMbl C YUETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPENNIOUYTEHUH;

JABaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUC,

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO HIUPOKOW SPYIULMU B Pa3HBIX
00JIacTSAX 3HAHUM, MOCTOSHHO IIOBBIIIATH CBOM OOpa30BaTENIbHBIA W KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMH I103HABATEIbHOU pe(EKCHM KaK OCO3HAHHs COBEPILAEMBIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJIb30BATh
npueémMbl pedIEeKCUU ISl OLICHKU CUTYAIIMH, BBIOOpA BEPHOTO PEILICHUS;

OLICHUBATh PUCKM M CBOEBPEMEHHO IIPUHUMATh PEIICHUSA 110 HUX CHWKECHUIO;

IIPUHUMATh MOTUBBI  ApTYMEHTBI APYTUX ITPU AHAIA3E PE3YIBTATOB IESATENBHOCTH.

IHpunstus ceds1 u APyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX [IPY aHAJIM3€E PE3YJIbTATOB A TEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca uHpopMaTtuku yriyonéunoro ypoHs B 10 kiacce
oOy4aromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE TPEAMETHBIE PE3yIbTaThl:

BJIaJICHUE MPEACTABICHUSIMHU O PO MHGOPMAITUHU U CBSI3aHHBIX C HEH MPOIIECCOB
B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHIATHAMU «HHGOPMAIHS, «HHGOPMAIIMOHHBIN
IPOLIECCH, «CUCTEMA», «KOMIIOHEHTHI CHCTEMBD», «CUCTEMHbIH 3 exT»,
«UH(OpMALIMOHHAS CUCTEMAY, KCUCTEMA YIIPABIICHUSY,;

BJIa/ICHHE METOJaMHM NoMcKa HHpopMauu B cetu MHTepHeT, yMeHne KpUTUYECKU
OIICHMBATh MH(OPMAILINIO, TTOIYICHHYIO U3 ceTH VIHTepHET;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE, IPUBOJUTH IPUMEPHI HCTOUHUKOB UX
NOJIYYCHHUs] W HANPABIEHUS MCIOJb30BaHUS, YMEHHUE KIIACCU(DPHUIIMPOBATH OCHOBHBIE
3a/la4y aHaJIu3a JaHHBIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIMS, KIacTepu3anus, aHalIu3
OTKJIOHEHHI), TOHUMATh IOCJIEIOBATEILHOCTD PEIICHUS 3a/1a4 aHaIu3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KauecTBa JAHHBIX, BEIOOP /WM MOCTPOCHHE
MOJENIM, IpeoOpa3oBaHME JIaHHBIX, BU3yalIM3alUsl JAHHBIX, HHTEpIpEeTaLys
pe3yJIbTaTOB;

MOHMMAHUE OCHOBHBIX TPUHIMIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHII;

BJIaJICHUE HABBIKAMU Pa0OTHI C ONEPALMOHHBIMU CHUCTEMAaMH, OCHOBHBIMU BUAAMHU
OpOrpaMMHOro oOecliedeHHsl JJisi pelleHHs Y4YeOHbIX 3ajad 10 BBIOpAHHOM
crienuaIn3aluu;

HaJM4Ke MPEACTABICHUIA O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUpE,
0 0a30BbIX MPUHLMIIAX OPraHu3alud U (YHKIHMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00IIKX NpUHLHIAX pa3paOOTKU U (PYHKIIMOHUPOBAHUS HHTEPHET-IPUIIOKEHHUI;

HOHMMaHuEe yrpo3 MH(OPMALMOHHONW O€30IacCHOCTH, HCIOJIb30BaHUE METOJ/IOB
U CPEACTB NPOTHUBOACHCTBUS JTHUM Yrpo3aMm, COOJIOJICHUE Mep Oe30MacHOCTH,
IPENOTBpAllAIONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOmro/ieHne TpeOOBaHM  TEXHUKH O€30MACHOCTM W THUTHMEHbl Npu padote
C KOMIIBIOTEpAaMU U JPYTUMHU KOMIIOHEHTaMH LU(POBOrO OKPYKEHHUS, IMOHUMaHHUE
IIPABOBBIX OCHOB MCIIOJIb30BaHMSI KOMIIBIOTEPHBIX MPOrpamMm, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHUMAaHUE OCHOBHBIX [PUHUMUIIOB JHMCKPETH3alW{  PA3JIMYHBIX  BHUJIOB
uH(pOopMaIU, YMEHHE ONPEAENIATh HHPOPMALIMOHHBIN 00BEM TEKCTOBBIX, TpadUUECKUX
Y 3BYKOBBIX JaHHBIX IPH 33JaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEICIITh
CPEIHIOI0 CKOPOCTbH IEpeJadd JaHHBIX, OLIEHUBATh HM3MEHEHHE BPEMEHU IEepeaaydu
IPU U3MEHEHUHU MH(DOPMAITMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE UCIOJIB30BATh NP PELICHUH 33]1a4 CBOMCTBA NO3ULIMOHHOM 3aIIMCH YHCEIL,
ITOPUTMA MOCTPOCHHUS 3aITMCH YUCJIA B TO3UI[MOHHOW CUCTEME CUUCIIEHUS C 3a/IaHHBIM
OCHOBaHMEM M TMOCTPOEHHUs YHCIIa MO CTPOKE, COJepKalleld 3aluch ATOr0 YHUCIA
B NO3ULMOHHOW CHCTEME CYHMCIICHMS C 3aJaHHBIM OCHOBAHHMEM, YMEHUE BBIIOJHSATH
apu(pMeTHYeCKre ONepalvy B MO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

YMEHHE BBINOIHITH MpeoOpa3oBaHus JOTHUECKUX BBIPAKEHUH, UCTIOJb3Ys 3aKOHBI
anreOppl JIOTUKU, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXEHHE B JAU3BIOHKTUBHOM
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHON TaOJUIEe WCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTH BBICKA3bIBAHUS, COJIEPKAIEr0 IEpEMEHHBIE, pelIaTh
HECJIOKHBIE JIOTUUECKHE YPABHEHUS U CUCTEMbl YPaBHEHMI;

NoHUMaHue 0a30BbIX AITOPUTMOB OOPAOOTKHM YMCIOBOM M TEKCTOBOW MHPOpMaLIUU
(3amuch yKcel B MO3UIMOHHON CHCTEME CUMCIICHHMSI, HAXOKEHUE BCEX MPOCTBIX YHCEIT
B 33/IaHHOM JIMaria3oHe, 00paboTKa MHOTOPA3PSIAHBIX LEJbIX YUCEN, AaHAIN3 CUMBOJIBHBIX
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CTPOK M JIPYTUX), aJrOPUTMOB MOUCKA U COPTUPOBKHU, YMEHUE OMPENEISATh CI0KHOCTh
U3ydaeMbIX B Kypce Oa30BBIX alTOPUTMOB (CyMMHPOBAHHE SJIEMEHTOB MAacCCHUBa,
COPTHUPOBKAa MacCHBa, IMEpeOOpHbIE AITOPUTMbI, JABOMYHBIA TOWCK) W MPUBOJUTH
IIPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTHU JJISl PEIICHUSI OAHOM 3a7a4u;

BJIJICHHE YHUBEPCAILHBIM SI3IKOM ITPOTPaMMHPOBaHHUS BBICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMu 0 0a30BbIX THMAaX JaHHBIX U CTPYKTYpax JAHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIE YIPABIIOIINE KOHCTPYKIMU, YMEHHE OCYILECTBIIATh
aHaJIM3 TMPEUIOKEHHON MPOrpaMMBbl: ONPENENATh PEe3yNbTaThl PabOThl MPOrPaAMMBbI
IpU 33JaHHBIX HUCXOJHBIX JIaHHBIX, OMNPEACNSATh, MPU KAKUX HCXOJHBIX JIaHHBIX
BO3MOYKHO TIOJYYEHUE YKA3aHHBIX pPE3YyJbTaTOB, BBISABJIATH JAHHBIE, KOTOPHIE MOTYT
npuBecTH K omubOke B paboTe mnporpamMmbl, GOPMYIUPOBATH MPEIIOKEHUS
10 YJIYYIIEHUIO TPOrPaMMHOIr0 KOAQ;

YMEHUE  CO3/1aBaTh  CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTEpHUAJIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
POTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE HCIOIb30BaTh AJIEKTPOHHBIE TAONMIBI JJIs aHanu3a, MpPEACTaBICHUS
U 00pabOTKM NaHHBIX (BKJIHOYasl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmMeTuyeckoro,
HanOOJIBLIEr0 U HAMMEHBUIET0 3HAYEHUH, pEIICHNE YPAaBHEHH, BBIOOp ONTHMAIbHOIO
penieHus1, No00p JIMHUK TPEHA, pELIEHUE 3a71a4 IPOTHO3UPOBAHHUS ).

B npouecce nsyuenus Kypca MHPOpPMATUKHU yriyosi€HHoro ypoBHs B 11 kiracce
oOyuaromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE IPEAMETHBIE PE3YyIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHbIE  KOAbL, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpeUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ MO3BOJSIOT OOHApPY)KHUBAaTh M MCHPABIATH OUIMOKM NpU Mepefaye JaHHBIX,
CTPOUTh KOJ, OOECHEeUYMBAIOLIMN HAUMEHBIIYI0 BO3MOXHYIO CPEIHIO JJIHHY
COOOILIEHNUs PU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHIUIBI padOThI MPOCTHIX
QITOPUTMOB CXKaTHUs JAHHBIX;

YMEHUE PelliaTh aJrOPUTMUUECKUE 3a]a41, CBSI3aHHbIE ¢ aHAIN30M rpadoB (3a1a4u
IOCTPOEHHUSI ONTUMAJIBHOTO MyTH MEXy BEpIIMHAMU rpada, onpeesieHns: KOJN4ecTBa
pa3IMYHBIX NyTeW MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO ALMKIMYECKOro rpada),
YMEHUE UCTOJB30BATh JE€PEBbS IIPU AHAIN3€E U IOCTPOEHUH KOJIOB U JIJISl IIPEICTABIICHUS
apu(pMETUYECKUX BBIPAKEHUH, MPU PEUICHUH 337a4 MOMCKAa U COPTHUPOBKHU, YMEHUE
CTPOUTH JIEPEBO WUIPhI MO 3aJaHHOMY aJrOpUTMy, pa3padaThiBaTh U OOOCHOBBIBATh
BBIMTPBIIIHYIO CTPATErHIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCIOJb30BATh B IPOrpaMMax JAHHBIE PA3JIMYHBIX TUIIOB C yYETOM OTpaHUYECHHIMA
Ha JMana3oH MX BO3MOJKHBIX 3HAYEHHH, MPUMEHSATH NMPU PELIEHUU 3334 CTPYKTYPbI
JAHHBIX (CIHMCKH, CIOBAPH, CTEKH, OUYepPEaH, JEPEBHS ), UCIIOIB30BaTh OA30BbIE ONEPALIMU
CO CTPYKTypaMU JaHHBIX, IPUMEHSATh CTaHIapTHBIE U COOCTBEHHBIE MMOANPOTPAMMBI JIJIs
00pabOTKM YMCIIOBBIX JIaHHBIX U CUMBOJIBHBIX CTPOK, MCIOJIb30BaTh MpHU pa3padoTKe
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nporpaMm  OMOJIMOTEKH MOANPOrpaMM, 3HATh (DYHKIIMOHAJIBHBIE BO3MOKHOCTHU
WHCTPYMEHTAJILHBIX CPEACTB Cpeabl pa3pabOTKH, YMEHHE WCIOJIb30BaTh CPEACTBA
OTIIAJIKU TMporpaMM B Cpelle NPOrpaMMHUpPOBAaHUS, YMEHHUE JIOKYMEHTHUPOBAaTh
POrpPaMMBbl;

yYMEHUE CO3/1aBaTh BEO-CTPaHUIIBI,

BJIaJICHUE OCHOBHBIMH CBEJCHUSMH O 0a3axX MAHHBIX, UX CTPYKTYpE, CPEICTBax
CO3JIaHKus U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJWYHbIE (pEeIsSIMOHHbIE) 0a3bl
JAHHBIX (COCTaBIIATH 3alpoChl B 0a3ax MaHHBIX, BBITIOJHATH COPTUPOBKY M TIOWCK
3anuceil B 0a3e JTaHHBIX, HAIMOJHATH pa3paboTaHHYIO 0a3y JaHHBIX) U CIPABOYHBIC
CHUCTEMBI;

YMEHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHUYECCKUE MOJEIN [IJIs  aHaJIi3a
00BEKTOB U MpoIeccoB: (HOPMYIHPOBATH LIE€Tb MOJAEIMPOBAHUS, BBINOJIHATH aHAIU3
pe3ynbTaTOB, TOJYYCHHBIX B XOJ€ MOJICTUPOBAHMS, OIICHHBATH COOTBETCTBUE MOJCIH
MOJICTIUPYEMOMY OOBEKTY WM IMPOIIECCY, MPEACTABISATh PE3yJbTaThl MOACIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMeHUe OpraHU30BHIBATH JMYIHOE UH(OPMAITMOHHOE MIPOCTPAHCTBO
C WHCIOJb30BAHMEM PA3JIMYHBIX CPEACTB UU(PPOBBIX TEXHOJOTUH, TMOHUMAaHUE
BO3MOXKHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYMAPCTBEHHBIX  yCIyT, IHU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB pabOThl, BO3MOXKHOCTEH U OTrpaHUYCHUS
MPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTA B PA3IMYHBIX 00aCTIX, HATHINC
MPEACTaBICHUM O Kpyre peniaeMbIX 3a7ad MallMHHOro oOydeHus (pacro3HaBaHUA,
KJaccupUKalMd W MNPOTHO3UPOBAHMS) HAIMYUE MPEACTABICHUM 00 MCIOJIb30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHH B pa3IMYHBIX TPOPECCHOHABHBIX cepax.
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10 KJIACC
HaumenoBaunue
Ne KomnnuectBo OCHOBHBIE BUIBI 1E€ITEIbHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/m 4acoB oOyJaromuxcs

y4eOHOro IIpeiMeTa

Pasznen 1. Hudposas rpaMmoTHOCTH

1.1 | Kommnbrotep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH

TAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI TIPU paboTe ¢ KOMITBIOTEPAMHU
U APYTUMHU KOMIIOHEHTaMH [U(PPOBOTO
OKPY>KECHHUS.

[TpuHIMIIBI pA0OTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon Heiimana. 'apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHUEC IIPOrpaMMBI ITPOICCCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
JoJIroBpeMeHHast maMsitb. O6MeH
JAHHBIMH C TIOMOIIBIO IIIHH.
KoHTposiepbl BHENIHUX YCTPONCTB.
[IpsiMO¥ TOCTYN K MAMSTH.
OCHOBHBIE TEHIECHIIUHU Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHM.

AHaJIN3UPOBATH YCIIOBHS
UCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHUS C TOUKHU 3pEHUS TpeOOBaHUI
TEXHUKHU O€30MaCHOCTU U TUTHECHBI.
OnuceIBaTh COCTaBHBIE YaCTH

Y TIPUHIUIBI PpA0OTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI pa3HBIX
ITOKOJICHUH.

Uckats B cetu UHTEepHET MHPOpMAIINIO
00 OTEUECTBCHHBIX CICIHAINCTAaX,
BHECIIMX BKJIA]l B pa3BUTHE
BBIYUCIIUTEIbHON TEXHUKH.

[IpuBOOUTH IPUMEDHI,

! KprMGOM B COACPKAHNN TEMATUICCKOI'O INTAHUPOBAHUA BBIACIIACTCA MaTCpUal, KOTOpBIfI HE SIBJISIETCS 00s13aTENbHBIM IIpU U3YUYCHUHU U HE BXOAUT B COACPIKAHUC l'lpOMe)KyTO‘IHOﬁ HJIn

HUTOrOBOM aTTeCTalluu 10 NPEAMETY.

23



denepanpHas padouas nporpamma | Mapopmaruka. 10-11 kmaccer (yriiyOnE€HHBIA YPOBEHB)

[TapaienbHble BBIYUCICHHUS.
MHoOronpoueccopHbI€ CUCTEMBI.
Cynepkomnbrorepsl. Pactipeienénnsie
BBIUHCIIUTENbHBIE CUCTEMBI U 00paboTKa
00MBIINX JaHHBIX. MOOUITEHBIE

U pPOBBIE YCTPONCTBA U UX POJIb

B KOMMYyHUKaIMsX. BctpoeHHble
KOMIIBIOTEPBl. MUKPOKOHTPOJIIEPHL.

Po6oTr3upoBaHHbIE IPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINH PAa3BUTHSA
BBIYMCIIUTEIbHON TEXHUKH.

[TosACHATH CYIIHOCTH NapajlIeIbHbIX
BbIuncieHud. [IpuBoIuTh MpUMEpHI
3a1a4, I PEMIEHUs KOTOPBIX
IIPUMEHSIIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUHU WJIM TEXHOJIOTUU
pacnpeaenEHHbIX BBIYUCICHUM.
XapakTepu3oBaTb pOOOTU3UPOBAHHBIE
IPOM3BOCTBA, MOOUIIbHBIE LU(POBBIE
YCTPOMCTBA U X POJIb B KOMMYHUKALIAAX

1.2

[IporpammuOE
obecrieueHue

[IporpammHuoe obecnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpamMMHOTo
o0OecrieueHus U UX HA3HAUYCHUE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieyeHust MOOUIIbHBIX YCTPOMCTB.
[TapannenbHOE MPOTPaMMHUPOBAHUE.
CucremMHoe MporpaMMHOE 0OecCIieueHHE.
OnepallMOHHbBIE CUCTEMBI. Y THIIUTBHI.
HpaiiBeps! ycrpoucTs. MHCTamusius

U JIEUHCTAJUISLUS IPOTrPAMMHOTO
obecrieueHusl.

daitnoBbie cucteMsbl. [[puHIUITBI
pa3MeIieHus 1 UMEeHOBaHUs (ailjioB

B J0JITOBpeMeHHOM maMsaTu. [11abmons!
JUTSL OTIMCAHUS TPy (haiiioB.

PaGotats ¢ rpadpuueckum unrepdeiicom
oneparmonHoi cucrtemsl (OC),
CTaHIaPTHBIMU U CITy>KEOHBIMU
PWIOKCHUSIMU, (PATOBEIMHU
MEHEKEPaAMH.

COOTHOCHUTD BHJIBI JINIICH3UH

Ha UCIOJIb30BaHUE MPOTPAMMHOTO
obecrnieyeHus U MOPSJIO0K €ro
WCITIOJIb30BAHUS U PACTIPOCTPAHCHHSI.
[TpuBOIUTE IPUMEPHI TPOITPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOIO
obecrieueHus, peHa3HAYECHHOTO

JUTSL pEIIICHUST OJTHUX M TeX JKe 3aj1ad.
HaspiBaTh OCHOBHBIC ITpaBOHAPYIIICHUS,
HMEIOIIHNE MECTO B 00JIaCTH
UCIIOJIb30BAHUS IPOTPAMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JluteH3npoBaHue
MPOTrPaMMHOTr0 00ecTieueHus U
1udpoBeIX pecypcoB. [IponpuerapHoe u
CBOOO/IHOE MPOrpaMMHOE 0OecTieUeHHE.
Kommepueckoe 1 HeKOMMEpPYECKOE
KCIOJIb30BaHUE MPOTrPaMMHOTO
obOecrieueHus U UPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIMBacMas
3aKOHOJIaTeIbCTBOM Poccuiickoit
denepanyu 3a HEMMPABOMEPHOE
KCIOJIb30BaHKE MPOrPaMMHOTO
oOecrieueHus U U(PPOBBIX PECYPCOB

oOecIrieueHus, 1 OTBETCTBEHHOCTD
3a HHUX, IPETYCMOTPECHHYIO
3aKOHOAATEIbCTBOM PD.
Ipakmuueckue paéomor:

1. Uncmannayus u oeuncmaniayus
npozspamm

1.3. | KomnsrotepHsbie cetu

[IpuHIMIBI TOCTPOCHHUS U anilapaTHbIC
KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble npoTokoisl. CeTb HTEpPHET.
Anpecanus B cetu IHTepHET.
[Iporokonsl creka TCP/IP.

Cucrema IOMEHHBIX UMEH.
Pa3nenenue |IP-cetn Ha moacetu

C IOMOIILIO MacoK IoaceTeil. CeTeBoe
aagmuHucTpupoBanue. [lomyuenue
JTAHHBIX O CETEeBBIX HACTPOITKaxX
KomIbroTepa. [IpoBepka HAIMYMS CBSI3U

[TosicHATH MPUHIUIIBI TOCTPOEHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsTh o6111€€ U pazauyus

B OpraHU3alli{ JOKAJIbHBIX U
rJ100abHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOANTH MPHUMEPHI IPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
(YHKIUSAMHU.

Hcnonp30BaTh Macku nojaceTein
115l pazouenus |P-cetu Ha mojceTw.
[IpumeHnsTh IporpaMMHoOe

1 o
HpezmaraeMLH/I B I[IpOTrpaMMe 110 I/IH(i)OpMaTI/IKe NEepeUYCHb MPAKTUICCKUX pa60T SABJIACTCA PEKOMCHAATCIIbHBIM, YUUTEIIb ACJIACT BI)I60p MPOBCACHUSA MMPAKTUYCCKUX pa60T.
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c y310M ceth. OnpezesieHne MapupyTa
JBIKEHUS TTaKETOB.

Bune! nestensHoCcTH B cetn UHTEpHET.
CepBucol UnTepHeTa.
["eonndopMamoOHHbIE CHUCTEMBI.
["eosioKkaIIMOHHBIE CEPBUCHI PEATTBHOTO
BpeMEHU (Hampumep, JIOKaIus
MOOUIIbHBIX TeNIe(hOHOB, ONIPECICHHE
3arpy’KEHHOCTH aBTOMAaruCTpasiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U ycrayru. ConuaibHbIe CETH —
OpraHu3anus KOJUIEKTHBHOTO
B3aUMOJICUCTBUS U OOMEHa JaHHBIMH.
CeTeBoli ATUKET: TIpaBuia MOBEICHUS

B KnbOeprpoctpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHpopmaruu. OTKPBITHIE
o0Opa3oBaTeIbHbIE PECYPCHI

oOecrieueHure 1 IPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmarmonnast
0€30IacHOCTh

TexHOTeHHBbIE U SKOHOMHYECKHE
yIpo3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
nH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoJoTuit. O61IKe MPOOIEMBI 3aIUThI
uH(popMaIuu 1 HHPOPMAITMOHHON
oe3omnacHoct. CpeacTBa 3alUThI
uH(GOpPMAITUU B KOMITBIOTEpAX,

XapakTepu3oBaTh CYIIHOCTb IIOHATHUN
«MH(pOpMALIMOHHAsA 0€30MaCHOCTh,
«3anmTa HHPOpMaLum».
®opmMyIpoBaTh OCHOBHBIE NTPaBUIIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOIATEIBHYIO
0a3y, kacarouryrocsi ”HGOPMAaIIMOHHON
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KOMITBIOTEPHBIX CETSIX
Y aBTOMaTU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMaX.
[IpaBoBOE oOecrneueHue
nH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yugppoesas noonucsy,
cepmuuyuposanHvle caimuol U
OOKYMeHMmbL.

[IpenotBpamieHue
HECAHKIIMOHUPOBAHHOTO JIOCTYyNa

K JINYHON KOH(PUACHIIUATIBHON
uH(pOpMaIuu, XpaHsencs

Ha MePCOHATHPHOM KOMITHIOTEPE,
MOOUIIBHBIX YCTPONCTBAX.
Bpenonocnoe nporpammHoe
oOecrieueHue 1 crmocoosl 6OPLOBI ¢ HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranu3aius JUYHOTO apX1Ba
uHpopManuu. PezepBHoe KonupoBaHue.
[TaponbHas 3ammTa apXuBa.
[udpoBanne naHHbIX. CUMMETPUYHBIE
Y HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

Mudp Hezapsa. Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmezeanoepadghus

0€30MacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uHpopMaruu: 6paHaMay3PHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
NapoJIMPOBAHUE U APXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN TOCTYTI
K JIMYHON KOH(PHUACHIINATbHON
uH(popMaIuu, XpaHsauencs

Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomui:

1. Anmueupycuuvle npoecpammol.
2. lllugposanue oanmwvix

Hroro no pazueny
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Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH

2.1

IIpencraBnenune
uHbOopMaIuu
B KOMIIBIOTEPE

19

Nudopmanusi, 1aHHbIC U 3HAHUS.
HupopmalinoHHbIE TPOLIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepbIBHBIE U AUCKPETHBIE
BEJIMYMHBI U curHaibl. HeoOxonumocTts
JTUCKpeTH3aIuy nHpopmammu,
MpEeAHA3HAYCHHOM I XpaHEHUs,
nepeaadr 1 00paboTKU B HU(POBBIX
CUCTEMAX.

JIBOMYHOE KOIUPOBAHMUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIEHUH,
3aMKMCAHHBIX C IOMOIIbIO
HEPABHOMEPHBIX KOAOB. Y cioBue daHo.
[TocTpoenune 0THO3HAYHO
JNEKOJUPYEMBIX KOJIOB C TIOMOLIBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
MU3MEPEHUsI KOJIMYECTBA HH(OPMAITUH.
AndaBUTHBIN TOAXOJ] K OIICHKE
KOJIM4YeCTBA HH(POPMAIIUH.

Cucremsl cuncnenuns. PazsépHyras
3aIMKCh MEJIBIX U APOOHBIX YHCETT

B IO3ULIMOHHOM CHCTEME CUUCIICHHUS.
CBoiiCcTBa NO3UIIMOHHOW 3aIIMCH YU CIA:
KOJIM4ECTBO U(p B 3aMHUCH, TPU3HAK
JIETMMOCTHY YUCJIa HA OCHOBaHUE

[TosICHATE CYIITHOCTH IMOHATUN
«MHGOPMALIUS, «TAHHBIE», «3HAHUS.
Pemate 3anaun Ha u3MepeHue
uH(popMaruu, 3aKIr0YEHHON B TEKCTE,
C MO3UIMU aN(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOKEHUU O PAaBHOM
BEPOSTHOCTHU MOSIBIICHHS] CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIITHOCTD
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepenaye U o0pabOTKe TaHHBIX

C TOMOIIBIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEpPHBIX K0/10B. KonnpoBarth
U JIEKOJIMPOBATH COOOIICHUS

C UCTI0JIb30BAHHEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Crpouth npeduKCHBIE KOJBI.
KnaccuduiupoBars cuctembl
CUHUCIICHMUSL.

BrInosHATE CpaBHEHHE YHCEIL,
3allMCaHHbBIX B IBOUYHOM,
BOCBMEPUYHOW U IECTHAAATEPUIHON
CHUCTEMAX CUUCIICHUS.

OcCylIecTBIATh NEPEBOJT UUCENT MEKITY
JBOMYHOM, BOCBMEPUYHOU
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CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B IECATUYHYIO.
ANTOpUTM NepeBoa KOHEUHOH P-nuHoi
JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI cuucieHus B P-uunyio.
[lepeBoa KOHEUHOM IeCATUYHOM IpoOU
B P-nunyto. /IBonuHas, BocbMepuyHas
Y IIECTHA/IIaTepUYHAsS CUCTEMBI
CUMCJIEHUS, CBSI3b MEXAY HUMH.
Apudmernueckre onepanuu

B MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasnosewennas cucmema
cuucnenus. J/[gouyno-oecamuunasl
cucmema CYuUCaeHus.

Komuposanune texctoB. Konuposka
ASCII. OnHoGalTHBIE KOJAUPOBKHU.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
HH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Konuposanue nzobpaxenuit. OnieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JTaHHBIX TIPU 3aJJaHHBIX
pasperieHnu U TTyOnHe KOJUPOBAHUS
ueTta. LlBeToBbie Mmojaenu. BekropHoe

Y [IECTHAUATEPUYHON CUCTEMaMU
CUMCIICHHUS.

BhINoAHATE CllOXKEHUE U BEIUUTAHUE
YuCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOU U IIECTHAAATEPUIHOU
CUCTEMaX CUUCJICHHUS.

Ocy1ecTBIATh KOJUPOBaHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJMPOBOYHBIX TAOJHII.

Omnpenenars nHGOPMAILIMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUH B pa3HbIX
KOJIUPOBKaX.

Brranciars pazmep UBETOBOW MAIUTPHI
110 3HAYEHNIO OUTOBOM IITyOUHBI IIBETA.
Omnpenenars pazmMepsl rpadUIeCcKux
(aiiJIoB MPU U3BECTHBIX PA3PEILICHUN U
TIIyOMHE KOJAUPOBAHUS 1IBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AIINH, TTyOUHE KOAUPOBAHUS
U BPEMEHU 3aIHCH.

Ilpakmuueckue padomot:

1. Jluckpemuszayus epaguuecxoii
uHgpopmayuu.

2. Jluckpemu3zayus 36yko60u
uHgpopmayuu
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KoaupoBaHue. PopmaTsl rpaQuuecKux
daitnos. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
UH(GOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TIPH 3aJaHHBIX YaCTOTE
JUCKPETU3ALNU U Pa3psITHOCTH
KOJMPOBAHUS

2.2

OcHOBBI anre0phl
JIOTUKHU

14

Anre6pa noruku. [lonsarue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPBI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornueckue BhIpakKeHUsI.
Jlormueckue TOXKIecTBa.
J{loKa3aTenbCTBO JIOTUYECKUX TOXKIECTB
C OMOILBIO TA0JIUI] HCTUHHOCTH.
Jlornueckue onepaiuu u oneparuu
HaJl MHOXECTBaMHU.

3aKoHbBI anTreOphl JTOTUKH.
DKBUBAJICHTHBIE MPE0Opa30BaHUS
JIOTUYECKUX BBIpAKECHUM. JIornueckne
YpaBHEHUS U CUCTEMbl YPaBHEHUI.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKIMIA OT KOJTUYECTBA APTYMEHTOB.
[TonHBIE CUCTEMBI JIOTHYECKUX

[IpuBOIUTH IPUMEPHI TIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHUM.
Pa3nuuathk BhICKAa3bIBaHUS U PEIUKATHI.
VYcTaHaBIMBATh CBSI3b MEKY alreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BprunciiaTh 3Ha4YE€HHS JIOTUYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepanusMi KOHbIOHKIIHH,
JTU3bIOHKIIUY, THBEPCUU, UMILTAKAIIUH,
SKBUBAJICHIMH.

[IpoBoauTh aHaIU3 TAOIUIL UICTUHHOCTH.
CtpouTth TaOIULBI HCTUHHOCTH
JIOTUYECKUX BBIPAXKEHUM.
OcCylIecTBISATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C HCIOJIb30BAHUEM 3aKOHOB
anreOpbl JTOTHKU.

Ocy1ecTBIATh OCTPOEHUE
JIOTUYECKOTO BBIPAKEHUS C JTAHHOU
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GbyHKITUH.

Kanonmnueckue Gpopmbl TOrHuecKux
BbIpaxkeHu. COBEPIICHHBIE
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 10 TA0JINIIE UCTUHHOCTH.
Jlornueckue 37EMEHTHI B COCTaBe
koMmibroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO0 33JJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIUCh JJOTUYECKOTO
BBIPAKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHoni02us ux
npou3800cmea

TaOJIMIIE HICTUHHOCTH U €TO
YIPOILICHUE.

Pemars npocteie Jornyeckue
YPaBHEHUS U CUCTEMbI YPABHEHU.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMITBIOTEPA.

[TosicHATH yCTPOMCTBO CymMMaTopa

U TpUITEpa.

3anuchIBaTh JOTHUYECKOE BBIPAKEHHE
10 JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha JTIOTHUECKUX
3JIEMEHTAaX M0 33JJAHHOMY JIOTUYECKOMY
BBIPAXKEHUIO.

Ilpaxkmuueckue pabomui:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MAOIUYHOM Npoyeccope

2.3

KommnberorepHas
apudmMeTrka

IIpencrasiieHre UETbIX YUCEN B TAMSITH
KoMIbroTepa. OrpaHUYEHHOCTD
JIAarna3oHa Yucesl Py OTPaHUYEHUN
KOJIn4eCTBa pa3psaoB. Ilepenonnenue
pa3psaaHON CEeTKH. be33HaKoBbIE U
3HAKOBBIE JaHHBIE. 3HAKOBBLINA OUT.
JIBOWYHBIN JOTIOJTHUTEIBHBIN KOI
OTPULATEIIbHBIX YHACEI.

[TobuTOBBIC JIOTHUECKHUE OTIEpaITUH.
Jlornueckuii, apupMeTUYECKUN U
nukanaeckut capuru. [udpoanue

[Tony4daTs BHYTpEHHEE IPEACTABICHHUE
LIEJIBIX Y BEILIECTBEHHBIX YHCEII

B IIaMSITH KOMITBIOTEPA; ONIPEAEIIATh
10 BHYTPEHHEMY KOy 3HAYEHUE YUCIIa.
XapakTepru3oBaTh O€33HAKOBbIE U
3HAKOBbIC JJAHHBIE.

[TosICHATH MOPSAOK BBIITOJHEHUS
apuMeTHUYECKUX Omnepanuil ¢ HeIbIMU
Y BEILIECTBEHHBIMHU YHCIIAMU

B IIPOLIECCOPE.

[IpuMeHATh MOOUTOBBIE JIOTHYECKUE
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C TIOMOIIIbIO TOOMTOBOM OTepaIuu
«uckmmoyaroniee NJINy.

[IpencraBieHne BEIIECTBEHHBIX YUCEI

B MMaMSITU KOMIIbIOTEpA. 3HAYAIIasl YacTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIeCTBEHHBIX uncell. [Ipobiemsr
XPaHECHUS BEIIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA
pa3psAn0B. BeinonHeHue onepanui

C BEIIECTBECHHBIMU YUCIIAMH,
HaKOTUICHUE OLIMOOK MPU BEIYUCICHUAX

oTepalluu.
XapakTepusoBaTh MpeCTaBICHUE

U XpaHEHWE B TaMATH KOMIThIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH TPUYMHBI HAKOTIIICHUS
OIIMOOK TP BBIYUCIICHUSIX

C BEIICCTBEHHBIMH YHCIIAMU.
Ilpakmuueckue pabomoi:

1. M3yuenue nopaspsono2o MawuHHo20
npeoCcmaesiieHus Yevlx U 6euecmeeHHblx
yucern

Hroro no pazneny

40

Pa3znes 3. AiropurMbl ¥ IpOrpaMMHpOBaHKe

3.1

BBenenue
B IPOrPaMMUPOBAHUE

16

Ornpenenenne BO3MOKHBIX PE3yJIbTATOB
paboTHI IPOCTEUIINX aJITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMU U
BBIYHCIUTEIHHBIX aITOPUTMOB.
Omnpenenenre UCXOAHBIX JaHHbBIX,

IPU KOTOPBIX AJIFTOPUTM MOXKET JaTh
TpeOyeMbIil pe3yJIbTar.

OTansl peneHus 3a1ad Ha KOMITbIOTepe.
HNHCcTpyMeHTalIbHBIE CPENICTBA:
TPaAHCIATOP, OTIAAUHK,
npodumrpoBIHK. Kommuisims

U UHTEpIpETaus IporpamMmm.
BupTtyanbHbie MallIiHEI.
NuTterpupoBaHHas cpeia pa3paboTKHy.

BoisacHaTh pe3ynbTat paboThl
aJrOpUTMA JJIs1 UCTIOTHUTEIIS

MIPU 33JIaHHBIX UCXOJIHBIX JaHHBIX,
ONPENETATh BO3MOXKHBIE UCXOHBIE
JTAHHBIE JIJI1 U3BECTHOIO PE3YJIbTaTa.
[IpuBOIUTH PUMEPHI AITOPUTMOB,
COZEpKaIIUX MTOCIEA0BATEIbHBIE,
BETBAIIMECA U IUKIIMUYECKUE CTPYKTYPBHIL.
AHanM3UpPOBaTh UKINYECKUE
AJITOPUTMBI JJ1s1 UCTIOJTHUTES.
Boiienars atansl penieHus 3a1aun
Ha KOMIIBIOTEDPE.

[TosICHATB CYIIIHOCTB BBIICIEHHBIX
3TanoB.
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MeTonbl OTIAAKU MTPOTpamMM.
Hcnonb3oBaHre TPACCUPOBOYHBIX
tabnuil. OTIag0YHbIN BBIBO/I.
[TomraroBoe BBHIMOJHEHUE MTPOTPAMMBI.
Touku octanosa. [IpocmoTp 3HaUCHUI
MEePEMEHHBIX.

S3bik iporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
I1€JI0YMCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKUE. BeTBieHus.

CnoxHbie ycnoBus. LIUKITBI C yCIIOBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anmo3aMeHAEMOCTD Pa3IMYHbBIX
BUJIOB LIMKJIOB. IHBapHaHT LUKIIA.
CocraBneHue MKIa ¢ UCIOJIb30BaHUEM
3apaHee OINPEeNeIEHHOTO NHBApUAHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPHEB.
[ToaroToBKa onvcaHus MporpamMmel

Y MHCTPYKLIMH JIJIS1 IOJIb30BATES.
AnropuTMbI 00pa0OTKH HATYPAIbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCiIa Ha OTHEIbHbBIE ITU(PBI,
HAXO0KJEHUE CYMMBI U TPOU3BE/ICHUS
nudp, HAX0XKAEHHE MAKCUMAIbHOU

OTnaxuBaTh IPOrpPaMMBbI C TOMOIIBIO
TPaCCUPOBOYHBIX TAOIHUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIATYMKA CPEJIbI TPOTPaMMUPOBAHMUS.
CocTaBisATh JOKYMEHTALIMIO

Ha IIPOrpaMMmy.

Pa3pabateiBaTh U peanu3oBbIBaTh

Ha SI3BIKE MTPOTPaMMUPOBAHUS
AIrOpUTMBbI 00PAOOTKH LENBIX YHCET,
B TOM 4HCIIE TIepeOOPHBIE aNTOPUTMBI.
PaszpabatbeiBaTh mporpamMmel

JU1s1 0OpaObOTKY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiinax.

Ilpakmuueckue pabomui:

1. Bvioenenue u obpabomka yughp
Yeno2o YUcia 8 pasiuyHblx CUCIEMAX
CUUCTIEHUSL C UCNOIb308AHUEM ONepayuli
YeNouUCTIeHHOU apu@dmMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHbIX, XPAHAUWUXCS

6 gaiinax
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(MUHUMAJIBHOM ) TUPPHI.
HaxosxaeHnue Bcex MpoCThIX Yuce

B 33J]JaHHOM JuanasoHe. [IpencraBnenue
qrciia B BUIE HabOpa MpOCThIX
COMHOXKHUTENEH. AJTOPUTM OBICTPOTO
BO3BE/ICHUS B CTECTICHb.

OO0paboTKa JaHHBIX, XPAHALIUXCS

B (haiinmax. TeKCTOBBIC U IBOUYHBIC
daiinbl. @aitoBble IEPEMEHHBIC
(daiinoBblie ykazaTenun). UteHue

u3 (aiina. 3anuch B Qaiin

3.2

BcnomorarenbsHbie
AITOPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToamporpaMmel (IpoLeAYPHI U
¢bynkuun). Pekypcus. PekypcuBHbie
00beKTHI ((ppakTansl). PekypcuBHbIC
poleaypbl U QyHKIIUU.
Hcnonb30BaHue cTeKa 15l OpraHu3anuu
PEKYPCUBHBIX BHI30BOB.

Hcnonp30BaHne CTAaHIAPTHOU
OMOMMOTEKH SI3bIKA MPOTPAMMUPOBAHUS.
[TonkroyeHne OMOINOTEK
MOANPOTrpaMM CTOPOHHUX
npousBoauTese. MoayabHbIN NPUHLAI
MOCTPOCHUS TIPOTPaMM

Pa30uBaTh 3aauy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WIH MOBTOPSItOLIMecs (hparMeHTh
IIPOrpaMMBbI B BUIE MOATIPOTPAMM.
ITosICHATE CYIIHOCTB PEKYPCHUBHOTO
aNropuTM™MA.

Haxonutb pekypcuBHbIE 0OBEKTHI

B OKpY’KarollleM MUpe.

Onpenenars pe3ynbTaT padoThl
IIPOCTOT'O PEKYPCUBHOTI'O AJITOPUTMA.
Hcnonb30BaTh cTaHAapTHBIE
OMOJIMOTEKU MOANPOTPAMM S3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX ITPOU3BOIUTEIIEH.
[IprMeHsATs MOIYIBHBIN IPUHLAIL
pu pa3zpabOTKE MPOrpaMM.
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Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpocpamm
CMAaHOapmuou 6uUOIUOMEKU SA3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.

3. PexypcuseHnvie noonpozpammbi.

4. Mooynvublil npuHyun nOCmMpoeHus
npozcpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMAKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLIECHUS
YpaBHEHUI: METOJ1 repedopa, METOT
NOJIOBUHHOTO fienenus. [pubnmkxénnoe
BBIYMCIICHHUE JUINH KPUBBIX.
Brruucnenue miomaaei puryp c
MOMOUIBIO YUCIEHHBIX METOJ0B (METO
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Mmakcumyma (MUHUMYMA)
(GyHKUHMH OAHOW MEPEMEHHON METOJIOM
MIOJIOBUHHOT'O J€JICHHUS

[TosicCHATH IPUHITUTIBEI paOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXAY TOYHBIM U MPUOITHKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajay.

Pa3zpabatbkiBaTh 1 OTJIAXKUBATH
IPOrPaMMBI, peaTu3yIOIIIe
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, NPpUOIKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

¥ TIomanen Guryp, IouCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOU.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewsenue ypasnenuii.
2. Ilpubnusicénuoe gviuucierue OuH
KpUsblx u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

@yHKYUU
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3.4 | AnropurMel 00pabOTKH 5 OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTpOEHHBIE PYHKITHH
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3BIKa MPOTPAMMUPOBAHHS

IPOTPaMMUPOBAHUS I 00pabOTKU 111 00paObOTKH CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTpiBaTh U OTIQKUBATH

00pabOTKN CUMBOJBHBIX CTPOK: IPOrpaMMBbI, PEaTU3yIOIIHE TUIIOBBIC

NOJCYET KOJIMUECTBA MOSIBICHUI AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX

CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JTAHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CJIOBA M0 IPOOETbHBIM CHMBOJIAM, IPOTPaMMHUPOBAHUSL.

MOWCK TMOACTPOKH BHYTPH TaHHOM [Ipeo6pa3oBbIBaThH UKCIa

CTPOKH, 3aMEHa HalICHHOU MOJACTPOKHA | B CAMBOJIBHYIO CTPOKY U OOpaTHO.

Ha JIpYTyIo cTpoky. ['eHeparus Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM aJipaBuTeE, 1. Ilocumeonvuas obpabomka cmpox.

YIIOBJIETBOPSIOLIUX 3a/1aHHBIM 2. Obpabomka cmpok

orpannuyeHusM. [IpeoOpa3oBanue uucna | ¢ ucnoavzosanuem QyHxkyuii

B CUMBOJIbHYIO CTPOKY U 0OpaTHO CMaHOapmuou OubIUOmMeKU s3bIKa
NPOSPAMMUPOBAHUSL.
3. ['enepayus ecex cnos,
VO0081emMBOPAIOUUX 3A0AHHOMY
YC08UI0

3.5 | Anroputmsl 00paboOTKH 10 MaccuBsbl 1 IOCI€10BaTENbHOCTH [TpuBOIUTE MPUMEPHI OAHOMEPHBIX

MaCCHBOB

yrcel. Beraucnenue 0000nMEHHBIX
XapaKTePUCTHUK JIEMEHTOB MacCUBa
WJIM YHUCJIOBOM MOCIICI0BATCILHOCTH
(CyMMBblI, IPOU3BEACHHUS], CPETHETO
apu(hMETHIECKOT0, MUHIMaJILHOTO
1 MaKCHUMAaJIbHOTO 3JIEMECHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MaCCUBOB.

[IpuBoNTH IpUMEPHI 33124

13 IOBCEIHEBHOM KM3HHU,
IIPEANOJIAraOIINX UCITOIb30BaHUE
MaCCHBOB.

Pa3pabaTbiBaTh 1 OTJIaKUBATh
IIPOTrPaMMBbl, PEATU3YIOIINE TUIIOBBIE
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YIOBJIETBOPSIONINX 33JaHHOMY
yCIOBHI0). JINHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHUsI B MAaCCHUBE.
CopTHpoBKa OJHOMEPHOTO MACCHUBA.
[IpocThie METOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METO/] BEIOOPA,
COPTUPOBKA BCTaBKaMHU).
CopTHpoOBKa CIUSHHUEM.

beicTpas copTupoBKa MaccuBa
(asmroput™ QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIBymepHBIE MacCUBBI (MaTPHIIbI).
AnroputMbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JTHEHUE IBYMEPHOTO
YHCJIOBOTO MaCCHBa I10 33JIaHHBIM
mpaBujIaM, MOUCK JIEMEHTa

B JIBYMEPHOM MAacCCHUBE,

BBIYHCIICHUE MaKCUMyMa (MUHUMYyMa)
¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHUBa, MePECTaHOBKA CTPOK

¥ CTOJIOLIOB IBYMEPHOT'O MacCHUBa.
Paspabomka npoepamm ons pewenus
NpOCMbIX 3A0a4 AHAIU3A OAHHBLX
(ouucmra oannvix, Knaccugurayus,
AHANU3 OMKIIOHEHUIL)

aNrOPUTMBI 00PaObOTKH OJHOMEPHBIX
U IBYMEPHBIX MACCUBOB, Ha BEIOPAaHHOM
SI3BIKE ITPOTPAMMHPOBAHHSL.
Paspabamuisams npoepammol

OJIs1 peuteHust NPOCMbLX 30044 AHAIU3A
OQHHDIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606wénnoix
Xapakmepucmuxk Maccuea (Yuciosou
noC1e008amenbHOCMUL).

3. Ilouck munumanbHo20
(MaKkcumanibHo20) s1eMeHma 8 YUCI080M
maccuse.

4. Jlunetinviil nOUCK 3a0AHHO20
3HAYeHUs1 8 MAccuse.

5. Ilpocmobie memoovl copmuposKu
maccusa.

6. bvicmpas copmupoexa maccusa.

1. Heouunwiii nouck.

8. Obpabomka mampuy.

9. Ananu3z oanmwvix

Hroro no pazueny

44
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Pasznen 4. UndopmaunoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBI Mpoueccop. PazpabaTeiBaTh CTPYKTYpYy JTOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u popmaTrupoBaHHe. Hcnons3oBath cpesicTBa aBTOMaTU3alUN

[TpoBepka opdorpaduu u TpaMMaTHKU. | IIPH CO3JaHUH JOKYMEHTA.
CpencTBa novcka v aBT0O3aMEHbI [TpuMeHATH TpaBUIIa U TUPOBAHUS
B TEKCTOBOM IPOLIECCOpeE. UCTOYHUKOB U 0(DOPMIICHUS
Hcnonb3oBaHue CTUIIEH. OoubIMorpadUIeCKuX CCHUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyacTue B KOJJIEKTUBHOU
nOoKyMeHThl. CHOCKHU, OTJIaBJICHHE. paboTe HaJl JOKYMEHTOM.
KonnextuBnas pabota ¢ JokymMeHTamMH. | BBIOIHATH HA0OP M MPOCTYIO BEPCTKY
NHcTpyMeHTBI pelieH3upPOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsle | IIpakmuueckue padomol:
cepBuchl. [lenoBas nepernucka. Pedepar. | 1. Bépcmka ookymenmos
[IpaBuna MUTHPOBAHUS KICTOYHUKOB 1 C MamemamudecKumu hopmyaamu.
odopmieHus: 6udauorpaduyecKux 2. Mnoeocmpanuumvie 0OKyMeHmbl.
cceutok. OdopmiieHue CrucKa 3. Konnexmusnas paboma
auteparypsl. Cmanoapmeol ¢ OOKYMeHmamu
oubuocpagpuueckux onucarui.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOI
TeKcTa. TeXHUYEeCKue Cpe/ICTBa BBOIA
Tekcta. Crienuanu3upoBaHHbIE CPEICTBA
PEAAKTUPOBAHUS MATEMATHYECKUX
TEKCTOB

4.2 | AHaJIM3 TaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOIUTH IpUMEPHI 33724 aHAIN3a

aHaJIN3a TaHHBIX: IPOTHO3UPOBAHME,
KJ1accuduKalus, KiacTepu3aius,
aHaJIN3 OTKJIOHEHMUII.

JTAHHBIX.
[TosicuaThs Ha mpuMepax
MIOCJIEIOBATELHOCTD PEUICHUS 3a1a4
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[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YalM3allMsl JAHHBIX, HHTEPIIPETAIUs
pe3yabTatoB. [IporpammHubie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TpeJICTaBlIeHUs JaHHBIX. bosbiine
JaHHble. MalllmHHOE 00yUYeHHE.
HUnmennexmyanvrulii ananus OaGHHbIX.
AHau3 TaHHBIX ¢ TOMOIILIO
AJIEKTPOHHBIX TaOull. Brruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAUCHHUS
nuaral3oHa. Beraucienue

K03 duULIeHTa KOPPETSALHH JIBYX PSIIOB
naHHbIX. [TocTpoeHue cTon0uaThIX,
JMHENYAThIX U KPYTOBBIX IHarpaMM.
[TocTpoenue rpadukoB HyHKIIHIA.
[TonGop nuHUM TpeHIa, perieHue 3a1a4y
MIPOTHO3UPOBAHUS.

YHuciieHHOE pelieHne YpaBHEHU N

C MOMOIIIbIO TOI00pa MapameTpa.
OnTuMu3aIys Kak MOUCK HAMITYYIIIeTo
pEIICHNS B 3aJJaHHBIX YCIOBUSIX.
[eneBas hyHKIHS, OTpaHUYEHUS.

aHaIn3a JIaHHbIX.
Pemate mpocThle 3aaun aHanm3a
JAHHBIX C IIOMOTIIBIO JIEKTPOHHBIX
TaOJIHUIL.

Hcnonr30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpauKy JUIsl HATJISTHOTO
IIPE/ICTABIICHUS TaHHBIX.

Pemate mpocThie pacu€THbIC U
ONTHUMH3ALMOHHBIE 33/1a41 C TTOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpaxkmuueckue pabomui:

1. Ananu3z oannvix ¢ nomowvio
9N1eKMPOHHBIX MAOAUY.

2. Haznaonoe npeocmasnenue
Pe3VIbmamos CmamucmuyecKo
00pabomku OaHHBIX 8 8UOE OUACPAMM
cpedcmeamu pedaKkmopa 1eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHLE.

4. Yucnennoe pewienue ypasHeHutl

¢ NOMOWbI0 N00bopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOUBIO INEKMPOHHBIX MaOIUY
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JlokanbHbIe U TJI00aTBHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITUMHM3AIUH C TTOMOIILIO
AIEKTPOHHBIX TAOIUI]

Hroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 I[TPOI'PAMME
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11 KJIACC
Hanmenosanue
No KomnuuecTBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepxaHue
/11 4acoB 00yYarOIIMXCs

y4eOHOro npeaMera

Pa3znen 1. Teopernueckue ocH

0BbI MHPOPpMATHKH

1.1

HNudopmanus
U nH(pOpMAIOHHBIE
HPOLIECCHI

10

Teopernueckne NOAXObI K OLICHKE
KOJIM4eCcTBa HH(POPMALIUH.

3aK0OH aJIMTUBHOCTH HH(pOpMAIUH.
®opmyna Xaptiau. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Agnroputm LZW. ANTOpUTMBI CKATHS
JTAHHBIX

C MOTEPSIMU. Y MEHBILIEHUE TITyOUHBI
KOAupoBaHMs BeTa. OCHOBHBIE HJIEN
anroputmoB cxatust JPEG, MP3.
CKopocCTh nepenavu JaHHBIX.
3aBUCUMOCTBH BPEMEHHU IEpEIadH

oT UH(POPMAITMOHHOTO 00bEMA TAHHBIX
Y XapaKTepUCTUK KaHaja CBS3H.
[IpyurHBI BO3HUKHOBEHUS OMIMOOK
npu nepenade naHHbix. Koapl,
MO3BOJISIONIME OOHAPYKUBATh U
UCIPABIISATH OLIMOKH, BO3ZHUKAIOIINE
IpH nepeaave JaHHbIX. Paccrosinue
XsmmuHra. KogupoBanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUUYECKHE MOJIXO0/IbI K OICHKE
KOJIM4eCTBa MH(POPMALIHMH.
OnuceIBaTh NU3y4aeMbl€ AITOPUTMBbI
CKaTusl JaHHBIX, CPABHUBATh
pPe3yabTaThl UX PaOOTHI.

PemaTe 3a71aun Ha onpeiesieHue
BPEMEHU Nepeaaur JaHHBIX M0 KaHATy
CBS3M C U3BECTHBIMM XapPaKTEPUCTUKAMM.
[TosiCHATH IPUHITUTIBI OOHAPYKEHUS

1 UCITPaBJICHHS OIIMOOK MPH IIepeaayde
JIAHHBIX C TTOMOIIIBIO
MMOMEXO0YCTOMUMUBBIX KOJOB.

[TosicHATH 3HAaUECHUE TTOHATHI
«CUCTEMAay, KIOJICUCTEMAY,
«CUCTEMHBIN YD HEKT,
«YTIpaBJICHUEY; 3HAUCHHE OOpaTHOM
CBSI3M JIJISI JOCTHUKEHUS 11T
yIpaBJICHHUS.

Ilpakmuueckue padomeut:

1. Corcamue 0aHHbIX C NOMOUBIO
aneopumma RLE.
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c moBTopeHrueM 6uToB. Koibl
X3MMHHTA.

CucrteMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHubIi 3 deKT.
VYrpanenue Kkak UHPOPMaIMOHHBIH
npouecc. O0patHast CBsI3b

2. Coicamue 0aHHBIX ¢ NOMOWBIO
aneopumma Xagppmana.

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

4. [lomexoycmotiuugvie KOObl

1.2

MoaenupoBanue

Mogenu u monenupoBanue. Llens
MOJENUPOBaHUs. AJIEKBATHOCTD
MOJIEIN MOJICIUPYEMOMY OOBEKTY HIIH
Iporeccy, eI MOJECIUPOBAHUS.
dopmanuzanus NPUKIAIHBIX 3a7a4.
[IpencraBienue pe3ynbTaToB
MOJIEJMPOBAHUS B BUJIE, yIOOHOM

JUTSl BOCHPUSITHS YETTOBEKOM.
['padmyeckoe npeacTaBiIeHNUE TaHHBIX
(cxembl, TaOIULBI, TPAPUKH).

I'padwi. OcHoBHBIE TOHATHUS. BUbI
rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIUCKOB CMEXKHOCTH. Pelienue
ANTOPUTMUYECKUX 33]1a4, CBA3aHHBIX
c aHanau3oM rpadoB (MOCTpoeHUE
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHAMU rpada, ornpeaencHue
KOJIMYECTBA PA3TUYHBIX MTyTEH MEKITY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
aIUKJIAIEeCKOTO Tpada).

epesps. bunapnoe nepeso. JlepeBbs

Onpenensatb MOHATHS «MOCITBY,
«MOJICTTUPOBAHUEY.
Knaccudumuposars moaenu

10 33JAHHOMY OCHOBAHHIO.
Onpenensars 1eTh MOACITUPOBAHUS

B KOHKPETHOM CJIy4ae.

[IpuMeHSITh aaTOpPUTMBbI HAXOXKICHUS
KpaT4almmx myTel M1y BepIIMHaMu
OpPUEHTHUPOBAHHOTO rpada.
[IpuMeHSTh alrOpUTMBI OTIPEICTICHUS
KOJIMYECTBA PA3IMYHBIX ITyTEH MEXITY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYIEeCKOro rpada.

[IpuBOAWTH MPUMEPHI UCTIOTB30BAHMSI
JIEPEBLEB U IpadOB MPU OMUCAHUU
00BEKTOB U TIPOIIECCOB OKPYKAFOIIIETO
MUpa.

CtpouTs iepeBo nmepedopa BapuaHTOB.
XapakTepu3oBaTh UTPYy Kak MOJIEIb
HEKOTOPOU CUTYAIUH.

JlaBaThb onpe/ieICHUE BBIUTPHIITHOM
CTpaTeTuHu.
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noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUCCKUX
BBIPKEHUI B BUJIE JICpPEBa.
JluckpeTHbie Urpbl ABYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
JepeBa nmepedopa BapuaHTOB, OTIMCAHUE
CTpaTeruu UTrphbl B TaOJIMIHOU PopMme.
BbIUrphITHBIE U TPOUTPHILITHBIE
MO3UIIMU. BBIUTPHINIHBIE CTPATETUH.

CpeﬂCTBa HCKYCCTBCHHOI'O MHTCJLJIICKTA.

CepBHrCHI MAIIMHHOTO TIEPEBOIA U
pacCIiO3HaBaHUs YCTHOM PEUH.
KorautuBHbIE CEPBUCHI.
WNnentudukaius v mouck
M300paKEHUM, pacliO3HABAHUE JIUII.
Camoo0y4aroniuecst CHCTEMBI.

N cKycCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UT'PaXx.
Hcnonn30oBanne MeTOI0B
HCKYCCTBEHHOI'O UHTEJIEKTA

B 00y4YaroIux CUCTEMax.
Hcnonp30BaHUE METOIOB
HMCKYCCTBEHHOT'O HHTEJIEKTA

B poboToTexHuke. UHTepHET Bemiei.
IIepcnekTUBBI pa3BUTUS
KOMIIBIOTEPHBIX MHTEIIEKTYIbHBIX
cucreM. HeipoHHsle cetu

OnuchIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UTPOBOM CHUTYallUH

B (hopMe nepeBa Uik B TAOTUIHOM
dopme.

[TosiICHATH MOHATHUS «UCKYCCTBEHHBIN
MHTEIJIEKT), «KMAIIMHHOE O0yUECHHEY.
[IpuBoaUTH MpUMEpHI 3a7a4,
pelIaeMbIX C MOMOUIBIO
MCKYCCTBEHHOTO UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck sviuepviuinol cmpamecuu

8 uepe ¢ NoJHOU uHgopmayuell.

2. Cpedcmea uckyccmeenHo2o
unmennekma

Hroro no pazueny

18
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Paznen 2. AiropuTMbl M IPOrpaMMHUpPOBaHHe

2.1 | DneMeHTHI TCOpHH 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosAICHATH MOHATHUSA «BBIYUCIUTEIBHBIN
aJIrOPUTMOB Mammuna TeropuHra Kak MPOLIECCY, «CIOKHOCTh AIITOPUTMAY,

YHUBEpCaIbHasi MOJIEJIb BHIYMCIICHHM. «3(PPEKTUBHOCTD aNTOPUTMAY.
Te3uc Yépua—TbropuHra. [TpuBoauTh IpuMepbI 3G (HEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnwvie ancopugpmor Mapkosa. CocTaBasaTh MPOrpaMMBbl 711 MAILIUHbI
Aneopummuuecku Hepazpeuumvle TrropuHra.
3adauu. 3adaua ocmanosa. Hcnonvzosams HopmanbHvle
Hesoszmooicnocms asmomamuueckotl anzopugpmol Mapkosa.
OMIAOKU NPOSPAMM. JlaBaTh OLICHKY CJIOKHOCTH U3BECTHBIX
OneHka CI0KHOCTH BBIUMCICHUM. aJTOPUTMOB.
Bpems pabotel n 00bEM ucnonszyemont | Ilpaxkmuueckue pabomot:
MaMsTH, KX 3aBUCUMOCTb OT pazMepa 1. Cocmaenenue npocmotii npoecpammoi
MCXOJHBIX AaHHBIX. OIleHKa 015 mawiunsl Toropunea
ACUMIITOTUYECKOM CIIOKHOCTH
aNTOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[Tepebopubie anroputmsl. [Iprumepbr
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBbIE UMEIOT
Pa3JIMYHYIO CII0KHOCTh

2.2 | AnropuT™MBbI 28 [Touck npocThIX YKCEN B 3aJJAHHOM Hcnonb30BaTh alrOPUTM «PELIETO

Y CTPYKTYPbI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO AJITOPUTMA
«perreto IpaTocheHar.
MHoropa3psaHbi€ LIebIe YncIa,
3a/1a4u JIJTMHHON apu(METUKH.

OparoceHay 11 ToUcKa MPOCThIX
YKCEJI B 3aIaHHOM JIMaIa30He.
[losicHATH TPUHITUIIBI 00PAOOTKHU
MHOTOpa3psAAHBIX LEJIBIX YUCEN
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CnoBapu (accoliuaTUBHbIE MAaCCHUBHI,
OTOOPKEHUS ). XOII-Ta0TUIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeenHoOM
sA3viKe. Bvidenenue
nocneoosamenbHocmel no wadjioHy.
Pecynapnvie svipasxcenus. Yacmommuiil
aHanus.

Crexu. AHanu3 MpaBUIIBHOCTH
CKOOOYHOTO BhIpakeHHs. Brrancnenue
apu(PMETHICCKOTO BBIPAKCHHUS,
3allMCaHHOTO B MOCTPUKCHOM (popme.
Ouepenu. Mcnonb3oBanue ouepeau
TUTSI BpEMEHHOTO XPAHCHHS TAHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
AnroputMmel Ha rpadax. [Toctpoenue
MUHHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epacha 6 enyouny. Ob6x00 epagha
6 wupury. KonmuecTBo pa3inmuHbIX
IIyTEN MEXKy BEPLIMHAMHU
OPUEHTHPOBAHHOTO AITUKINIECKOTO
rpada. Anroput™m JleiKCTpHI.
Aneopumm Dnovoa—Yopwanna.

1 peaIN30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha S3BIKE
MIPOTpaMMHUPOBAHUS.

[IpuMeHsTh ciioBapH (acCOIMaTUBHBIE
MacCCHBBI, OTOOpaKeHHS) B 3a1a9ax
00pabOTKH TaHHBIX.

BrIMonHATE MpoCTOM aHau3 TEKCTa
Ha €CTECTBEHHOM SI3BIKE, B TOM UHCJIC
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicCHATH TPUHIUIIBI paOOTHI CTEKA
Y O4Yepe, UCTO0JIb30BaTh CTEKU

Y OYepev I pelICHUs
AITOPUTMUYECKUX 3a]1a4.
Peanu3oBeIBaTh U UCIIOJIL30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBHS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH TaHHBIX.

HMcnonp30BaTh JMHAMHUYECKOE
MpOTpaMMHUPOBaHUE

JUUISL BBIYMCIICHUSI PEKYPCHUBHBIX
GyHKUMNA, TO/ICYETA KOJTMYECTBA
BapUAHTOB M PEIICHUS 3a/1a4
OINITUMU3AIIH.

Ilpakmuueckue pabomot:

1. Tlouck npocmwix uucen 8 3a0aHHOM
ouanasoue.
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JepeBbs. Peanu3zanus nepesa

C MIOMOILBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[TocTpoenue nepesa il 3a1aHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIe aropuT™MbI 00X042
nepeBa. Mcnosib30BaHue CTeKa u
ouepeau Iyt 00Xo/1a AepeBa.
JnHamMuyeckoe mporpaMMUApOBaHUE
KaK METO/JI PEIICHUS 3a1a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MTOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX QYHKIUM, TOACUET
KOJINYECTBA BApUAHTOB, 3aJ1a41
ONTUMU3AIUU

2. Peanuzayus evluucienuil

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumno-
YaCMoOmHO20 c108apsi 075l 3A40AHHO20
meKkcma.

4. Ananuz mexcma Ha eCmecmeeHHOM
A3vIKe.

5. Buiuucnenue apugpmemuueckoco
BbIPANCEHUS, 3ANUCAHHO20

8 NoCm@uKcHol gpopme.

6. Hcnonvzosanue ouepeou.

7. Ucnonvzosanue oepesves

0151 BLIYUCTICHUSL APUPDMEMUUECKUX
8bIPAHCEHULL.

8. Buiuucnenue onunbl Kpamuatiuie2o
nymu mesxicoy eepuiuHamu spagha
(aneopumm Jletikcmpot).

9. Buluucnernue pexypcusHvix QyHKyull
€ NOMOWbIO OUHAMUYECKO20
nPOSPaAMMUPOBAHUSL.

10. Iloocuém xonuuecmea sapuanmos
€ NOMOWbIO OUHAMUYECKO20
npPOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWBIO OUHAMUYECKO20
NPOCPaAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [ToasaTue 00 0OBLEKTHO- ITosICHATH OCHOBHBIE TTPHUHITUIIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpammMupoBaHu. OOBEKTHI U IpOrpaMMUPOBAHMUS.

kiaccbl. CBOMCTBA M MeTO/Ibl OOBEKTOB. | [IpoeKkTHpOBAThH U UCIOJIH30BATH
OOBEKTHO-OPUEHTHPOBAHHBIN aHANIN3. | MIPOCTHIC KJIACCHI 0OBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [TpoexkTupoBaTh UEPAPXUU KIACCOB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAX0/A. | IS OMMCAHUS MPEIMETHOM
Wukarncynsnus, HacleJOBaHHe, o0nacTu.
noauMophusm. Pa3pabateiBaTh IpOrpamMmbl
Cpensbl ObICTpOl pa3paboTKu c rpauueckuM UHTEpHENncoM.
nporpamm. [IpoextupoBanue N3y4atb BTOPO# SI3bIK
uHTep(derica Noab30BaTENS. POrPaMMHUPOBAHUS
Hcnonp30BaHue roTOBBIX yrpaBisieMbix | [lpakmuueckue padomut:
AJIEMEHTOB ISl HOCTPOEHUS 1. Hcnonvzosanue 20moguix Kiaccos
uHTEpQeiica. 6 npocpamme.
O030p SA3BIKOB MPOTPAMMHUPOBAHUSI. 2. Paspabomka npocmoii npocpammol
[TonsiTue o mapagurmax C UCNONIL30BAHUEM KAACCOS.
porpaMMUpOBaHus. M3yueHue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYAAYUIO.

4. Pazpabomxka uepapxuu Kiaccos.

5. Paspabomka npoecpammoi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTUH

3.1 | KomnerorepHo- 8 OTanbl KOMIBIOTEPHO- Briiensats 3Tansl KOMIBIOTEPHO-
MaTeMaTUIEeCKOe MaTEeMaTHYECKOTO MOJICTTUPOBAHUSI: MaTeMaTUYECKOTO MOICITUPOBAHUS
MOJIEJTMPOBaHHE MOCTaHOBKA 33aJ]a4ul, pa3padoTKa U PeaJM30BbIBATh UX C TOMOUIbIO
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MOJEIH, TECTUPOBAHUE MOJIEIIH,
KOMITbIOTEPHBIN

JKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJEIUPOBAHUSL.

JuckpeTu3anus npu MaTeMaTHYE€CKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
npoueccoB. MoaennpoBanue
JBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue Moaenu
B DKOHOMHKE. BeruncianrenpHbie

DKCIIEPUMEHTHI C MOJIEIIAMU.
Komnvromepnoe mooenuposanue
cucmem ynpasieHusl.

O6paboTka pe3yJIbTaTOB
sKcepuMeHTa. MeTo HauMEHbIINX
KkBaJpaToB. OLEHKa YHCIOBBIX
napaMeTpoB MOJACIUPYEMBIX OOBEKTOB
1 npoieccoB. BocctaHoBieHne
3aBUCUMOCTEN 110 pe3yapTaraM
AKCIIEPHUMEHTA.

BepostHocTHBIE MOAETN. METOIBI
Momnte-Kapio. UMutanimonHoe
MojaenupoBanue. CUCTEMbI MACCOBOTO
o0CTy>KUBaHUS

IPOrPaMMHOr0 00ECTIEUECHHS.
[TosicHATh HEOOXOIUMOCTh U CYUTHOCTb
JTUCKPETU3AINH PU PEIICHUH
BBIYHMCIIUTEILHBIX 33/1a4 C TIOMOIIBIO
KOMITbIOTEPOB.

Hcnonp30BaTh MMUTAITMOHHOE
MOJICJIMPOBAHUE, B TOM YHUCIIE HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OO6pabaTeIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomeut:

1. Mooenuposanue o8udicerus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposarue
¢ nomowybro memooa Moume-Kapo.
4. Obpabomka pe3yibmamos
9KCnepumMeHma

48




denepanpHas padouas nporpamma | Mapopmaruka. 10-11 kmaccer (yriiyOnE€HHBIA YPOBEHB)

3.2

ba3nl naHHBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHuE
CBeJIcHUH 00 OJTHOTHITHBIX 0OBEKTaX.
ITosne, 3anucek. Kimrou Tabmuiel. PaboTa
C TOTOBOM 0a30i JaHHBIX. 3aIMOTHCHUE
0a3bl maHHbIX. [Touck, copTHpPOBKA U
bunbTpanys TaHHBIX. 3aPOChI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemsle moss
B 3ampocax.

MHuoroTta0anyHble 0a3bl JaHHBIX.
Turnesl cBsi3el Mex 1y TabJIUIIAMHU.
Buemnwmit kimrod. 1{emocTHOCTD 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMIHBIM
0a3aM JTaHHBIX.

OcHo6Hble NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmulx
3anpocos Ha s3vike SOQL Ha 6v160pKy
OQHHBIX U3 0OOHOU MAOIUYDL.
Hepenayuonnvie 6azvl 0anmbix.
DKcnepmuvie cucmemol

Xapaktepru3oBaTh 0a3y TaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[IpoekTupoBaTh MHOTOTA0IHMYHYIO 0623y
TTaHHBIX.

OcymecTBIATh BBOJ M pEAAKTUPOBAHUE
TTaHHBIX.

OCyIIeCTBIATh COPTUPOBKY, TIOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTaHHBIX.

dopMHpOBaTh 3aIIPOCHI HA TTOWCK
JTAHHBIX B CPEJIe CUCTEMBI YIIPaBICHUS
0a3aMH JTaHHBIX.

YrpapisTh 62301 JaHHBIX

C MOMOIIBIO TPOCTHIX 3aMPOCOB

Ha s3pIKe SQL.

[TosicHATH 00J1aCTH MPUMEHEHWS,
JIOCTOMHCTBA U HEJIOCTaTKU
HEPEJISIIIMOHHBIX 0a3 JaHHBIX

B CPaBHEHUH C PEIISAIIMOHHBIMHU.
Ilpakmuueckue pabomul:

1. Paboma c comogoii 6a301i OaHHbIX.
2. Pazpabomxka mrocomabauunou 6a3el
OAHHbIX.

3. 3anpocwl kK MHO2OMAOIUYHOU Oa3e
OQHHDIX.

4. Vnpasnenue 0aHHbIMU C NOMOWBIO
sa3zvixka SQL

49



denepanpHas padouas nporpamma | Mapopmaruka. 10-11 kmaccer (yriiyOnE€HHBIA YPOBEHB)

3.3 | BeO-caiitbl 14 WuTepuer-npuioxenus. [lonstue o [ToSICHATH NPUHIMIIBI TEXHOJIOTUU
CEPBEPHOM M KIIMEHTCKOM YaCTSAX CalTa. | «KJIMEHT — CEpBEP» Ha MpUMepe
TexHonorust «KJIMEHT — cepBEP», €€ B3aMMOJIeHCTBHS Opay3epa
JIOCTOMHCTBA U HeAOCTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh NIPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BEO-CTpaHUIIbI, UCTIONB3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3BIKE
Pa3menienue Bed-caiiToB. Yciyra JavaScript. OnucsIBaTh TEXHOJIOTHIO
XOCTHHTIa. 3arpy3ka (hailJioB Ha CalT pa3menieHus cauTos B cetu MIHTepHeT.
Ilpakmuueckue pabomeur:
1. Cozoanue mexcmogoti
8ehO-cmpanuybi.
2. Coz0anue 6eb-cmpanuyul,
sKAIOUAIOW el MYTbmMUMeOUliHble
0bvexmul (PUCYHKU, 38YKOBbLE OAHHbIE,
810€0).
3. Ogopmnenue cmparuyvl ¢ NHOMOUWBIO
KACKAOHBIX mabuy cmuietl.
4. Hcnonv3osanue cyenapues Ha s3blKe
JavaScript
3.4 | KomnbrorepHas 8 BBoj n3o0paxkeHuii ¢ UCMOIb30BaHUEM | BBITIOHATE 0010 KOPPEKITHIO
rpaduka pa3IUYHBIX U(PPOBBIX YCTPOICTB HU(POBBIX U300PAKEHU.

(undpoBbIX PoTOANIAPATOB U
MUKPOCKOITIOB, BUJIEOKaMEP, CKAaHEPOB
U APYTUX YCTPOUCTB).

['paduueckuit pegaxrop. Paspemenue.
Kanpuposanue. Mcnpasnenue

[IpumeHsATh UHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
o0J1acTsIM U300paxKeHus.

CTpouTh MHOTOCIIOMHBIC U300payKEHHUS
C UCII0JIb30BaHUEM MaCOK, TOTOBUTH

50




denepanpHas padouas nporpamma | Mapopmaruka. 10-11 kmaccer (yriiyOnE€HHBIA YPOBEHB)

MEePCIEKTUBLL. [ ncTOrpamma.
Koppekuust ypoBHE#R, KOPPEKIUS LIBETA.
OO0ecuBeYrBaHNE IBETHBIX
nu3zo6paxenuii. Peryms. PaGorta

c obnactsamu. OUIHTPHI.
MHorocnoitHble H300paKeHUS.
TekcroBeie citon. Macka cios.
Kanasnel. CoxpaneHue BbIICIEHHON
obnactu. [ToaroroBka WILTIOCTpALTHI
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
U300paKEeHHUS.

BekropHas rpaduka. [[puMUTHBBL.
N3MeHeHne nopsiaka 31€MEHTOB.
BripaBHHMBaHUE, pacnpe/iesiCHHE.
['pynmupoBka. Kpussie. @opmaTsl
BEKTOPHBIX pUCYHKOB. Mcrionb3oBanue
KOHTYpOB. BekTtopu3zauus pacTpoBbIX
M300PKEHUI.

[IpuHIMIIBI TOCTPOCHUS U
pEOaKTUPOBAHUS TPEXMEPHBIX
Mozeeld. CeTouHbIe MOJECIIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBellIeHUs. KaMepsl.
AnnutuBHbIE TeXHOJOTHH (3D-
npuHTepsl). [ToHsITHE O BUPTYaIbHOM
PEATBHOCTH U IOTIOJTHEHHOU
pEaAIbHOCTHU

WJLUTIOCTPAIIAH JJIs pa3MeIeHU s

Ha BeO-caiiTax, cCO3/1aBaTh
aHUMHUPOBAHHBIC H300PAKEHUSI.
Co3naBaTh BEKTOPHBIC H300PKEHUS
C TIOMOIIBIO PEAAKTOPa BEKTOPHOM
rpadyKu UM HHCTPYMEHTOB
TEKCTOBOTO MPOIIECcopa.
Ilpakmuueckue pabomot:

1. Obpabomra yugposwix
gdomoepaghuii (kaopuposanue,
ucnpasienue nepcneKmugul, KOppexkyusl
YposHell, KoppeKyusl ysema,).

2. Pemywiv yughposwix pomoepadhuii.
3. Muozocnotinvle uzoopasicenus.

4. AHumuposaHmvle U300PaANCeHUs.

5. Bexmopnas epaguxa
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3.5 | 3D-mMonenupoBanue 8 [IpyuHIMIIBI TOCTPOEHUS U [TosICHATH NPUHIUIIBI TOCTPOEHUS
peaaKkTUPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
mozenel. CeTouHble MOJIEIIH. BoINoNHATE onepalum no noCTpoSHHUI0
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBeleHus. Kamepsl. MOJIEIIEN.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmenmaTe Ha BUPTYyallbHOM CLIEHE
MPUHTEPHI). MCTOYHHUKHU OCBEIICHUS U KaMEPHI.
[TonsiTHE O BUPTYaTIBHOM peasbHOCTH [IpuBOAWTH TPUMEPHI KCTIOJIBE30BAHUS
U JIOTIOJTHEHHOU peabHOCTH TEXHOJIOTUI BUPTYaTIbHOM
U JIOTIOJITHEHHON PEeaJIbHOCTH.
Ilpakmuueckue pabomul:
1. Coz0anue npocmuolx mpéxmepHix
Mmooenel.
2. Cemounvie mooenu.
3. Penoepune
Hroro mo pazaemy 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME
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