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2.2.6.®enepanbHass  padoyasi mporpaMMa 1o  y4eOHOMY  NpeaMeTy
«AupopmaTnka» (yriayoJéHHbIH YPOBEHD)

OenepanbHas pabouas mnporpamma 1o yudeOHomy mnpenmery «MHbopmaTrkay
(yrinyOnénHplii ypoBeHb) (IpeaMeTHas o01acTs «MaTeMatrka u nHpopMaTrkay) (anee
COOTBETCTBEHHO — TporpamMma mo uHbopMaThKe, WHPOPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHNEe O0YUCHHS, INIAHUPYEMbIC PE3YJIbTaThl OCBOCHHUS
MPOrpaMMbI 110 HHPOPMATHKE, TEMATHIECKOE TUIAHUPOBAHUE

Conepxanue OOydYeHHSI PACKPBIBACT  COJNEP)KATCNbHBIE JIMHUH, KOTOPBIE
npearaTes Ay 0043aTeIbHOTO M3YYEHHUS B KaXJIOM Kjlacce Ha YPOBHE CPEIHETrO
o01mero oOpa3oBaHms.

[Inanupyemble pe3yiabTaThl OCBOCHHS MPOTPaMMBbI MO0 MH(POPMATHUKE BKIHOYAIOT
JUYHOCTHBIE, METallpeJMETHBIC PE3yJbTaThl 3a BECh IMepuoj OOYy4YeHHS Ha ypOBHE
cpelHero o0Iiero oopa3oBaHusi, a TakXKe MPEIAMETHbIE TOCTIKEHUS OO0YydYarolierocs
3a KaXXJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no uHpopMaTuke (yriayOJE€HHBII ypOBEHb) HAa YPOBHE CPEIHETO
obmiero obpa3oBaHusi pazpaboTaHa Ha OCHOBE TPeOOBaHUI K pe3yjbTaTaM OCBOCHMS
OCHOBHOM  0Opa3oBaTelpbHOM  HporpaMMbl  cpeiHero  ofOmiero  oOpa3oBaHMS,
npencraieHHbix B ®I'OC COO, a Taxxke (QenepanbHO pabouelt TpOrpaMmbl
BOCITUTaHUS.

[Iporpamma no uHpopmaTuKe Na€T MpEACTaBICHUE O LENsIX, OOIIel cTpaTeruu
oOy4eHHMs, BOCOUTAHUSI U Pa3BUTUS OOYYaIOIIUXCS CPEACTBAMU YYEOHOro mpeaMera
«MHpopmatrkay Ha yriayOJEHHOM ypOBHE, YCTAHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coJiep KaHue, IPeayCMaTPUBAET €ro CTPYKTYPUPOBAHHME O pa3zesiaM U TeMam Kypca,
ONpEENsIeT paclpeAesieHue €ero no kijaccaM (rogam H3y4deHHs), JAaET NpPUMEpPHOE
pacnpeneneHnue y4eOHbIX YacOB 10 TEMAaTHUYECKUM pasliesiaM Kypca U peKOMEHIYEMYIO
(MpuUMEpHYI0) TMOCIEN0BATEIbHOCTh MX HU3YYEHHS C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4e€OHOTO IMpOliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIMXCsl.

[IporpamMmma 1o HH(pOpPMATHKE ONpEAeNsieT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTOo MarepHuala IS KaXIO0ro roja H3y4YeHHs, B TOM YHCIIE
JUISL  COJIEP>KATEJIbHOIO HAMOJHEHUS Pa3HOro BHJAA KOHTPOJIS (IPOMEXYTOUHOU
aTTecTalluid OO0y4YaroIMXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pabOT, rocyAapCTBEHHOU
UTOroBoM arrecraumu). IIporpamma mno wuHbOpMaTHKE SBISETCI  OCHOBOM
JUISL COCTaBJIEHHUS ABTOPCKMX YYEOHBIX NPOrpaMM U Y4eOHHMKOB, MOYPOUHOIO
IJIAHUPOBAHUS KypCa YUUTEIEM.

NudopmaTtuka B cpenHem o0111eM 00pa30BaHUMN OTPAXKAET:

CYILIHOCTb MH(OPMATUKHU KaK HAYYHOU JUCIUIUIMHBI, U3YyYalolel 3aKOHOMEPHOCTH
OPOTEKAaHUs M  BO3MOXHOCTM  aBTOMAaTH3alMu  HMH()OPMALMOHHBIX IPOLIECCOB
B Pa3JIMYHbBIX CUCTEMAX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCETr0 UHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPABJICHUE U COLMATIbHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  MHQOpMATHKU U HUHPOPMALUOHHOU
NEeSATEITLHOCTH.

Kypc wundopmaTtukm i ypoBHS cCpemHero oOmero oOpa3oBaHUS SBISCTCS
3aBEPIIAIOIIMM 3TAllOM HENPEpPBIBHOM MOATOTOBKM OOy4YalIIMUXCi B 00JacTH
uHQopMaTHKAd W WHOOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, OMUpacTCs
Ha cojiep KaHKue Kypca MH(POPMATUKHN YPOBHS OCHOBHOTO OOIIEr0 0Opa30BaHUs U OIBIT
MOCTOSTHHOTO TMPUMEHEHHs] HHPOPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTUH, NaéT
TEOPETUUECKOE OCMBICIIEHUE, HHTEPIPETAIIUIO U 0000IIIEHHE ITOTO OTbITA.

PesynbraThl  yrayOn€éHHOTO  ypOBHS ~ M3Y4YeHUsT  y4eOHOro  mpeaMmera
«MHpopmMaTrkay OpUEHTUPOBAHBI HA TOJYYCHHE KOMIIETEHTHOCTEH IS TIOCIEYIOIIeH
npoecCHOHANBHON JeATEIPHOCTH KaK B paMKaX JaHHOM MpeIMETHOW 00JIacTH, Tak
U B CMEXHBIX C Hel o0nacTsaX. OHU BKIIIOYAIOT B CEO0sI:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasT TpeIMEeTHass 00JIacTh, PACIO3HABAaHUE COOTBETCTBYIOIIUX WM IPU3HAKOB U
B3aMMOCBA3€H, CIOCOOHOCTh JEMOHCTPUPOBATH PA3IMYHbIE MOAXOIbl K H3YUYEHHIO
SBJICHUM, XapaKTEPHBIX JJI1 U3y4aeMOil peIMEeTHON 00J1acTH;

YMEHHUE peniaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUECKHE 3aJlaui, XapaKTepHbIE
JUTSl KICTIOJIb30BAHMSI METOJIOB M MHCTPYMEHTAPHs JAHHOW MPEAMETHOU 00J1acTH;

HaJIMyue MPEJCTABICHUN O JaHHOW MPEIMETHOM 00JacTH KaK LEeJOCTHON Teopuu
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrayOnéHHOro ypoBHS HU3y4deHUsI WH(GOpPMATHKKM 00ecreunBaeTCs
LeJICHAIIpaBJIeHHAss TOATOTOBKa OOydYarloluXcss K MPOJOJDKEHHI0 00pa3oBaHUs
B OpraHuzauusix  nOpodeccCHOoHaNbHOro  OOpa3oBaHMs IO  CHELHUAIBHOCTAM,
HETOCPE/ICTBEHHO CBA3aHHBIM C NU(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MpOrpamMMHast
WHKeHepus,, uHpopManuoHHass  0e30mMacHOCTh,  MH(GOPMAIMOHHBIE  CHCTEMBI
Y TEXHOJIOTMU, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIE U MAIIMHHOE 00yUY€eHuE,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEW, WCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJIOTUU
OCCIIpOBOJIHOM  CBSI3U,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHUU, CHUCTEMBI
pacnpenen€HHOro peecTpa, TEXHOJIOTUH BUPTYAIbHOW U JIOTIOJTHEHHOM PEaTbHOCTEM.

OcHoBHas 1enb u3yyeHus: yueoHoro npeamera «Mudopmatuka» Ha yrayOnéHHOM
YpPOBHE CpeIHEro ooOmiero oOpa3oBaHUs — oOecnedeHue AaJIbHEHIIEro pa3BUTHS
MH(OPMAIMOHHBIX KOMIETEHIIMN 00yJaroIerocs, €ro roTOBHOCTH K JKU3HU B YCIOBUSAX
pa3BUBaOIIErocss MH(MOPMAMOHHOTO 00IIecTBa W BO3pacTarolleil KOHKYpPEHLUU
Ha pbhIHKE Tpynaa. B cBsa3u ¢ »tuMm uzyuyenue uHpopmatuku B 10—11 kiaccax A0mKHO
00eCIeUnTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, OCHOBAaHHOTO HAa MOHUMAHUU POJIHU
uHpopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUH B COBPEMEHHOM
OOILIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M aITOPUTMUYECKOTO MBIIIJICHHS;
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c(hOpMHUPOBAHHOCTh YMEHUHN pa3znnyaTh (HaKThl U OLICHKH, CPABHUBAThH OIICHOYHBIE
BBIBOJIbI, BUAETh HX CBSI3b C KPUTEPUSIMHU OLIEHUBAHUS M CBSI3b KpPUTEPHUEB
C omnpenenéHHOM CHCTeMOW ILIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh U 0000IIATh
nHpopMaIuio;

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O BIUSHUM HH(OOPMALMOHHBIX TEXHOJOTHI
Ha JKH3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOTO, 3KOHOMHUYECKOTO,
MOJINTUYECKOTO, KYJIbTYPHOIO, IOPUIMYECKOTO, MPUPOJHOIO, 3SPrOHOMUYECKOTIO,
MEAMIIMHCKOTO U (PU3NOJIOTUYECKOTO KOHTEKCTOB HH(POPMAITHOHHBIX TEXHOJIOTHH;

NPUHATHE TPABOBBIX M JTUYECKUX AaCHEKTOB WH(GOPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIFOJICH, BOBJIEYEHHBIX B CO3JAHME M HCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOoCTpaHEeHUE HH(OPMAIINY;

CO3/IaHHE€ YCJOBHM JUIsl pa3BUTHS HABBIKOB Y4eOHOM, IPOEKTHOH, Hay4dHO-
UCCIIEJOBATENIbCKOM M TBOPYECKOW  JESATENIbHOCTH, MOTHBAlMM  OOy4arouuxcs
K CAMOPa3BUTHIO.

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

Paznen «ludpoBas rpaMOTHOCTH OCBSILEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JpPYrHX DJIEMEHTOB IM(PPOBOTO OKPYXKEHHUS, BKIIOYAss KOMIBIOTEPHBIE CETH,
UCITOJIb30BAHUIO CPEACTB  OMNEPALMOHHOM CHUCTEMbI, pabore B ceTu HHTepHET
Y UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, MHPOPMALIMOHHON O€30MaCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(POPMATHKW» BKJIIOYAET B CEOS] MOHSATUHHBIN
anmapaT WH(OPMATUKH, BOMPOCH  KOAMPOBAaHUS  WHGMOpPMALUU, H3MEpPEHUs
MH()OPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI aNreOpbl JIOTMKA U KOMIBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pasnen «AnroputMbl W OPOrpaMMHUPOBAHME» HANpaBiIeH Ha Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, pa3padOTKy ajlrOpUTMOB U OIIEHKY MX CJIOXHOCTH,
(GopMHpOBaHHE HABBIKOB pEaJU3alMU IPOrpaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «MHpopMalmoHHbIE TEXHOJOTUWY» MOCBAMIEH BONpPOCAaM IPUMEHEHUs
WHGOPMAIIMOHHBIX TEXHOJOTUH, pPEaTM30BaHHBIX B TMPUKIATHBIX MTPOrPAMMHBIX
NpOAYKTax ¥ WHTEPHET-CepBUCaX, B TOM 4YHCIIE B 3aJadax aHalu3a JIaHHbBIX,
MCTIOJb30BaHUIO 0a3 NaHHBIX M 3JIEKTPOHHBIX TaOIHIT 711 pEIICHUS MPUKIaIHBIX 3a7ad.

B npuBenénHom panee coxaepxkaHuu ydeOHoro mnpeamera «MHpopMaTukay
KYpPCUBOM BBIJICJICHBI JOMOJHUTENBHBIE TEMbl, KOTOPhIE HE BXOIAT B 00s3aTEIBbHYIO
nporpaMMmy OOYYeHHs, HO MOTYT OBITh MPEAJIOKEHBI JUISI W3YYCHHs] OTACTHHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YyYaIOIIUMCH.

VYrnyOnéHHblE  ypOBEHb U3y4eHUs UH(GOPMaTUKU PEKOMEHIyeTCsI
JUIE  TEXHOJIOTUYECKOTO  mpoduisi,  OpUEHTUPOBAHHOTO HA  WHXCHEPHYIO
u  uHQOpMAIMOHHYIO c(depbl AesATeNbHOCTH. YTIyOJIEHHBIM YpOBEHb H3yUYCHHUS
uHhopMaTUKA  OOECMeYMBaeT: TOJATOTOBKY OOyYalOIIMXCS, OPUEHTUPOBAHHBIX
Ha CIIEUUAaIbHOCTU B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTUNA U MH)KEHEPHbIE
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CHEIUATBHOCTH, yU4aCTHE B IPOCKTHOM U UCCIICA0BATEIILCKOM JEATEILHOCTH, CBI3aHHOMN
C COBPEMCHHBIMHM HAIPABJICHUSAMH OTpacid HH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH, TIIOArOTOBKY K Y4YacTHIO B OJIMMIMAAaXx MW cjaade EamHOrO
roCyapCTBEHHOTO SK3aMeHa M0 MH(POPMAaTHKE.

[Tocme0BaTeIbHOCT U3YUEHUS TEM B IpejeiiaX OJHOTO roja oOydeHHUs MOXKET
OBITh M3MCHEHA ITI0 YCMOTPEHHUIO YYHTENs IPH IOATOTOBKE padodel MporpamMmbl
¥ TIOYPOYHOT'O TUIAHUPOBAHUS.

Ob11ee yrco 4acoB, peKOMEHOBAHHBIX [T H3y4ueHus: nHpopMaTuku — 272 yaca:
B 10 xacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 yaca B HEJEINIO).
COJEPKAHUE OBYUEHUSI

10 KJIACC
Hu¢posBas rpaMOTHOCTH

TpeOoBaHUA TEXHUKH 0€30MACHOCTH M TMTHEHBI NPU padoTe ¢ KOMIBIOTEpAMU U
JPYTUMU KOMIIOHEHTaMU HU(DPOBOTO OKPYKEHUSI.

[TpuHuuIBEl pabOTHl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa (poH
Heitmana. [apeapockas apxumexmypa. ABTOMaTHYECKOE BBIIOJHEHHE IMPOTPAMMBI
npoueccopoM. OnepaTtruBHas, MOCTOSHHAS U JOJIrOBpeMeHHast maMsiTb. OOMEH JaHHBIMU
C moMouIbio MH. KoHTposueps! BHEMIHUX yCTPOMCTB. [IpsAMoil 1ocTyn K NaMATH.

OCHOBHBIE TEHJIECHLIMH pPa3BUTHS KOMIIBIOTEPHBIX TexHOJIOTWW. [lapamienpHbie
BBIYMCIICHHs. MHoronpoueccopasle cucteMbl. CynepKoMIIbIOTEPBI. PacnpenenéHuble
BBIYHCIIUTENLHBIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX. MoOOUIBHBIE ITUGPOBBIC
YCTPOMCTBA W HUX pOJIb B KOMMYHHKaUUsX. BCTpoeHHbIE  KOMIIBIOTEPHI.
MukpokoHTpoJsuiepbl. POOOTH3HpOBaHHBIE MPOU3BOJCTBA.

[IporpamMHOe obOecrieueHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CUCTEM. Bujbl
IporpaMMHOro obecnedeHuss M UX HazHadyeHue. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieyeHus: MOOWIBbHBIX ycTpoicTB. [lapannensHoe nporpammupoBanue. CucteMHoe
nporpaMmHoe oOecriedeHue. OnepallMOHHbIE CUCTeMbL. YTWIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAIISAIUS M ACMHCTAILISLMS IPOTPAMMHOTO 00€CTIeYEHUS.

QaitnoBpie cucteMbl. [IpuHIMNBI  pa3MmelieHuss W WMEHOBaHuUS  (ailjoB
B oJroBpeMeHHo namartu. [llabnonsl Ay onucanus rpyni (haisos.

[Iporpammuoe obecrieuenue. JluieH3upoBaHHEe MTPOrPaMMHOTO OOeCIeUeHHUs
u 1dpoBbIX pecypcoB. IIpompuerapHoe M cBOOOAHOE HpPOrpaMMHOE OOecreyeHHe.
KomMmepueckoe M1 HEKOMMEpUECKOe HCIIOJIb30BAHWE MPOTrpaMMHOIO OOecHedeHus
U 1upoBbIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHABIMBaeMasi 3aKOHOAATEIHCTBOM
Poccuiickon ®@enepanmyu 32 HEONPAaBOMEPHOE  MCIIOJIb30BAHUE  IMPOrPAMMHOTO
oOecrieueHus U HUQPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS W amnmnapaTHbIE KOMIIOHEHTBI KOMIBIOTEPHBIX CETEM.
Cerebie potokoiibl. Cetb MHTEpHET. Anpecanus B cety HTepHeT. [IpoToKoabI cTeka
TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paznenenue |P-cetu Ha monacetn ¢ momouipio Macok mnozcereil. CereBoe
agMuHucTpupoBaHue. [lomydeHue OaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HaiMuus CBA3M C y37I0M cetd. OnpeneneHue MapuipyTa JBUKEHUS
ITAKETOB.

Bunsr JIeSATeIbHOCTHU B ceTu HNuTepher. CepBucChI HNurepnera.
['eoundopmarmonnpie cucteMbl. ['€0JOKallMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU
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(Hanpumep, JOKauusg MOOUJIBHBIX  TEJNePOHOB, OIpPEACIICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), MHTEpPHET-TOPTrOBIIsA, OPOHUPOBAHUE OUIIETOB U TOCTUHHUIL.

! Kypcusom Brizienen Matepual, KOTOpbIH He SBISETCA 06A3aTENBHBIM [PH H3yUCHHH H HE BXOAUT B COJCPKAHIE
MPOMEKYTOUHON MIIM UTOTOBOM aTTeCTAIlUH 10 NIPEIMETY.

['ocynapcTBeHHbIE D3JEKTPOHHBIE CepBUCHl U yciayru. ColManbHbIE CETH —
OpraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUS U OOMeHa JAaHHbIMU. CeTeBOW ITHKET:
npaBWiia TOBEJAEHUS B KuOeprpocTpaHcTBe. [IpobGreMa MNOATMHHOCTH TOJYYEHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEILHBIC PECYPCHI.

TexHOreHHblE M 3KOHOMUYECKHE YIpPO3bl, CBA3aHHBIE C HCIOJIb30BAHHEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONOruid. OO0mme npoOiaemMbl 3alluThl
uHbopMaluu 1 uHpopMauMOHHONH Oe3zomacHocTH. CpencTBa 3amuThl UHpOpMaMu
B KOMIIbIOTE€pPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3WPOBAHHBIX HH(POPMAITMOHHBIX
cuctemax. IIpaBoBoe obecneueHre HMHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMPOHHA
yugpposas noonucs, cepmupuyuposaHtsvle camsl U OOKYMeHmul.

[IpenoTBpalieHre HeCaHKIIMOHUPOBAHHOTO JIOCTYTA K TUYHOU KOH(PHUACHIIMATIBHON
uH(pOpMaIUK, XpaHsIIecs Ha MEPCOHAIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe o0ecredeHrue U crnoco0bl 00phObI ¢ HUM. AHTUBHPYCHBIE
nporpammbl. OpraHuzainusi JIMYHOTO apxuBa HH(opmaiuu. PesepBHOe KOmMUpOBaHHE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanHpix. CUMMETpUYHBbIE U HecUMMeETpUuHble MU [udps
npocroii 3amensl. Iudp Le3apsa. lupp Buxenepa. Anroputm mmdpoanus RSA.
Cmezeanoepaghusi.

Teopernueckue 0CHOBBI HHPOPMATHKH

Nudopmanus, nanHsle W 3HaHUA. MHpopmalMoHHbIE MOpoLEcChl B MPUPO/E,
TEXHUKE U 00ILIEeCTBE.

HempepbiBHBIE W JIUCKPETHBIE BEIMYMHBI H  CUTHaIBL. HeoO0XoamMocTh
JTUCKpeTH3aluy nHGOpMaIUU, IpeTHa3HAYCHHOMN IJIs1 XpaHEHUs, TIepeladyu 1 00pabOTKu
B IIU(POBBIX CUCTEMAX.

JIBonuHO€E KOoupoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJBI. [[ekoaupoBanue
COOOIIICHM, 3aMMCaHHBIX C TOMOIIBID HEPAaBHOMEPHBIX KOJOB. YcioBue @DaHo.
[locTpoeHne OIHO3HAYHO  JEKOJWPYEMBIX  KOJOB  C  IIOMOIIBIO  JEpeBa.
I'pagp An.A. Mapxoea. EnuHuIbl U3MepeHus KojndecTBa WHPopmarmu. AndaBUTHBIN
MOJIXO/1 K OLIEHKE KOJIMYeCcTBa MH(POPMALIUU.

Cuctrembl cumcienus. Pa3épHyras 3amuMch ULEAbIX W JAPOOHBIX YHCEN
B IMO3UIMOHHON cucteMe cuuciieHus. CBONCTBa MO3WLMOHHON 3allUCU YHUCIA:
KOJIMYECTBO LU(p B 3amucH, MpPU3HAK JEIMMOCTA YHUCIAa HAa OCHOBAaHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM MepeBoAa IEJNOro uuciaa u3 P-U4HOW CUCTEMBI CUMCIEHUS
B JIECATUYHYIO. AJITOpUTM TMepeBofa KOHEYHOW P-u4HOW ApoOu B AECATHUHYIO.
AJITOpUTM MEpEeBO/A LIEJIOT0 YUCIA U3 JECATUYHOM CHCTEMBI CUMCICHHS B P-WuHylO.
[lepeBon KoOHEWHOU necATHUYHON ApoOu B P-wunyro. J[BowuHas, BochbMepUYHAs H
MICCTHAAIIATEPUYHAS CUCTEMbI CYHCIICHHUS, CBSA3b MEXIy HHUMH. ApupMeTHUYECKHe
Olepalyy B MO3ULMOHHBIX CUCTEMAX CUUCIECHUS. Tpouunas ypagHoseulennas cucmema
cuucnenus. [{8ouuHo-0ecamuynas cucmema C4ucieHusl.

Koauposanue texctoB. Komupoka ASCII. OnnobaiitHeie konupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenrie nHQOpMaIMOHHOTO 00bEMa TEKCTOBBIX
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COOOIIEHUH.

KonupoBanue nzobpaxkenuii. Onenka MHGOPMAIIMOHHOTO 00BbEMaA rpapuuyecKux
JAHHBIX MPU 33JJaHHBIX Pa3peIlIeHUU U IITyOnHe KOAUpOBaHus 1iBeTa. L[BeToBbIe MOACIH.
Bekroprnoe komupoBanue. dopmarbl rpaduueckux QaiinoB. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

KomupoBanue 3Byka. Onenka wHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX
P 33JaHHBIX YACTOTE IUCKPETU3ALMU U PA3PATHOCTH KOJIUPOBAHUS.

Anrebpa noruku. Ilonstue Beicka3piBaHHs. BrickasbiBaTenbHbIE  (POPMBI
(mpenukatbl). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornyeckue omnepamuu. TaOmuibl WCTUHHOCTH. JloTWYeCKHe BBIPAKCHHSI.
Jlornyeckue Toxknaectra. Jloka3aTeabCTBO JIOTHUECKUX TOXKJECTB C MOMOIIBIO TaOJIHUIL
VMCTUHHOCTHU. JIornueckue onepanyu 1 onepauny HaJl MHOKECTBAMMU.

3akoHBl anreOphl  JIOTMKW. OKBUBAJIECHTHBIE MPEOOpa30oBaHUs JIOTUYECKHUX
BBIPAKECHUN. JIornueckre ypaBHEHUS U CUCTEMbl YPaBHEHUM.

Jlornyeckue QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
GyHKIMA OT KOJIMYeCTBa apryMeHTOB. [loHbIe cuCTEMBbI IOTUUECKUX (QYHKIIUM.

Kanonunueckue GopMmsbl toruueckux BbipakeHni. CoBepIIEHHBIE TU3bIOHKTUBHBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (DOPMBI, aJTOPUTMBI KX TOCTPOCHHUSI MO TaOIHIlEe
MCTUHHOCTH.

Jlormyeckue 5HIEMEHTBI B cocTaBe KowmIbiotepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii  cymmarop. lloctpoeHne cxeM Ha JIOTHYECKHMX  AJIEMEHTAxX
M0 3aJaHHOMY JIOTUYECKOMY BBIPAXEHHIO. 3alKCh JIOTHUYECKOTO  BBIPAKECHUS
10 JIOTUYECKOU cxeme. Mukpocxemvl u mexHoa02us ux npou3eo0cmad.

[IpencrapiieHue HeNbIX YUCEN B MAMSATH KOMIbIOTEpa. OrpaHUYEHHOCTD Uana3oHa
YyCcell MPU OrPAaHUYCHUM KOJIMYECTBA paspsanoB. llepenonHeHne pa3psaHON CETKH.
be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWUT. /[BOMYHBIN IOMOJHHTCIBLHBIA KOJI
OTPULIATEIIbHBIX YHUCEIL.

[TobutoBble  jormyeckue omnepamuu. Jlornueckuit, apudpmMeTuyeckuii u
nukindeckuit cipuru. [ludpoBanue ¢ moMoIIb0 MOOGUTOBOM ONIEPAINH «UCKITIOUAIOIIIEe
NJIN».

[IpencraBieHne BENIECTBEHHBIX YMCENI B MaMSITH KOMIIBIOTEpA. 3HAUallash 4acTh
U TMOpsAnOoK uucia. JluamazoH 3HadeHUW BeHIECTBEHHBIX uuces. [IpoGiemsl
XpaHEHUSI BEUIECTBEHHBIX YHWCEJ, CBA3AHHBIC C OTPAHMYEHUEM KOJHUYECTBA Pa3psIOB.
Breimonnenue omnepanuii ¢ BEIIECTBEHHBIMH  YKMCJIAMH, HAKOIUICHHE  OIIUOOK
MIPY BBIYUCIICHUSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

Onpenenenre BO3MOXKHBIX PE3YJIbTATOB PaOOTHI MPOCTEUINIUX aJTOPUTMOB
yIpaBJIEHUS UCIIOTHUTEISIMU U BEIUMCIUTEIBHBIX AITOPUTMOB. OMpeeseHnue NCXOIHBIX
JAHHBIX, TIPU KOTOPBIX AJITOPUTM MOXET JaTh TPEOYEeMbIi Pe3yJIbTar.

Oranbl pemieHuss 3aJad  Ha KoMIbioTepe. HHCTpyMeHTalbHbBIE CpENICTBA!
TPAHCISITOP, OTJIATYUK, MPOPUIUPOBIIUK. KOMIUIAIMS U UHTEPHpPETAAS TIPOTPAMM.
BupryanbHble MalIuHBL.

WNurerpupoBanHas  cpema  pa3paboTku.  MeTonbl  OTJIaAKUd — MPOTPaAMM.
Hcnonb3oBanue TpacCUpoBOYHBIX Tabmui. Otnagounbiii  BeiBoA. [lomarosoe
BBITIOJIHEHUE ITporpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHUI TEPEMEHHBIX.
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S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunel JaHHBIX:
1[EJIOYMCIICHHbIC, BEIIECTBEHHbIC, CUMBOJIbHBIC, Jorudyeckue. BerBinenusa. CroxHbIe
ycioBus. Ilukner ¢ ycnoBueM. ksl mo mnepemeHHoW. B3ammo3aMeHseMOCTb
pa3IMYHBIX BUAOB IIUMKIOB. MHBapuaHT nukia. CocTaBieHUE UKIIA C UCIIOIb30BaHUEM
3apaHee ONpeeIEHHOrO MHBapHaHTa UKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. Mcnons3oBanue kommenTapues. Iloaroroska
OMMCAHMS IPOrPaMMbl U MHCTPYKIUU AJIS [TOJIb30BATENS.

AnroputMbl 00pabOTKM HATypaJbHBIX YHCEN, 3allMCaHHBIX B MO3UIIMOHHBIX
CHUCTEeMax CUYHMCJICHUA: pa30HeHHe 3alliCd 4YWcia Ha  OTACNbHbIE  HUDPHI,
HaxXOXJIEHWE CYMMBlI U TPOU3BEACHUA IUPpP, HAXOXKICHHE MaKCHUMAaJIbHOU
(MUHUMATBHOW ) UG PHI.

HaxoxJeHne Bcex IPOCTBIX YHMCEN B 3aJaHHOM Jauana3oHe. lIpencrasiieHne
yycia B BHUJE HAOOpa MPOCTBIX COMHOXKUTENEH. ANTrOpUTM OBICTPOTO BO3BEIACHMUS
B CTCIICHb.

OOpaboTka naHHBIX, XpaHsAummxcs B ¢ainax. TekcToBble W JABOUYHbBIE
daiinbl. daitioBeie nepeMenHble ((ainoBbie ykaszarenu). Urtenue u3 daiina. 3anuch
B (haii.

Pa3ouenune 3amaun Ha noazanauu. llogmporpammbl (pouenypbl U (DYHKLHH).
Pexypcus. PexypcuBHble 00beKThI ((pakTasnsl). PekypcuBHbIE MpoLieaypbl U PyHKIUU.
Hcnonb3oBaHue cTeKa JUisl OPraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonbs3oBaHne  CTaHAAPTHOM  OMOMMOTEKHM  sSI3bIKa  MPOTPAMMHPOBAHUS.
[ToaxtoueHne OMOIMOTEK MOANPOrPaMM CTOPOHHHMX MPOM3BOAUTENEeH. MOayIbHbIN
MPUHIUI TOCTPOESHUS IPOTPAMM.

UYucnennble MeToAbl. TOUuHOE W MPUOMMKEHHOE pelieHus 3anadyu. YucieHHbIe
METOJIbl PEIIECHUs YpaBHEHHWiI: Meron nepebopa, METOJI TOJOBHUHHOIO JIEJICHHUS.
[TpuOnmxE€HHOE BBIUMCICHHE JJIMH KPUBbIX. Bbrunciaenue miomaaeii puryp ¢ noMoIpko
YHCIEHHBIX METOJIOB (METOJ MPSAMOYTOJIBHUKOB, MeTOJ Tpaneuuit). [lonck makcumyma
(MMHUMYMa) (PYHKLIHUN OJTHOM MEpEeMEHHON METOJOM MOJIOBUHHOTO JEJIECHUS.

OO0paboTka  CHMBOJBHBIX  JaHHBIX. Bcerpoennsie  yHkmum - s3bIKa
MpOrpaMMHUPOBaHUsl IJIE O0OpabOOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBJIEHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOETbHBIM CUMBOJIAM, TOMCK MOJACTPOKU BHYTPH JAHHOM CTPOKH,
3aMeHa HalJIeHHOW MOACTPOKU Ha JPYTYIO CTPOKY. ['eHepanus Bcex CJIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIOUIMX 3aJlaHHBIM oOrpaHuueHusM. I[IpeoOpa3zoBanue umncina
B CUMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBel ¥ MOCJIEIOBATEILHOCTH  4Hcell. Bpruucienue  000OMIEHHBIX
XapaKTEPUCTHUK 3JEMEHTOB MAacCCUBA WJIM YUCIIOBOM IOCIIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENEHUs, CpeIHero apupMeTHUYEeCKOro, MHUHHUMAJIBHOTO M MaKCHMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHEeNHbIM OUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CopTtupoBka oaHOMEpHOro maccuBa. I[IpocTeie METOIBI COPTHPOBKH (METOJ
my3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BcTaBKkaMu). CopTupoBka ciusiHueM. beicTpast
coptupoBka maccuBa (anroput™m QuickSort). JIBOUUHBIN MOMCK B OTCOPTUPOBAHHOM
MacCuBe.

JIBymMepHbIe MacCUBBI (MAaTpULIbl). AJTOPUTMBI 00paOOTKU IBYMEPHBIX MACCHBOB:
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3aMoJHEHUE IBYMEPHOTO YKCIOBOIO MAaCCUBA M0 33JJaHHBIM MpPaBHIIaM, TOUCK JIEMEHTa
B JIBYMEpPHOM MAacCHBE, BBIYUCJICHHE MakCcUMyMma (MUHHMyMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK M CTOJOIIOB JBYMEPHOIO MAacCHBa.
Paspabomxa npoecpamm 0nsi pewienuss npocmvlx 3a0a4 anaiuza Oanuwix (ouucmka
OAaHHbIX, KIaccuurayus, aHaiu3 OMKIOHEHUIL).

HNupopManHOHHBIE TEXHOJIOTHH

TexcroBerit  mporieccop. PemaktupoBanme u  dopmartupoBanue. [IpoBepka
opdorpaduu u rpammaTuku. CpeicTBa MNOMCKa U aBTO3aMEHbI B TEKCTOBOM IIPOIIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTypupOBaHHBIE TEKCTOBBIE JTOKYMEHTHl. CHOCKH,
ornasnenue. KomnektuBHas pabota ¢ JOKyMeHTaMu. MIHCTpYMEHTHI perieH3upOBaHUs
B TEKCTOBBIX Iporeccopax. OOnauynbie cepBuchl. JlenoBas mnepenucka. Pedepar.
[TpaBwiia UUTHUPOBAHUS UCTOYHUKOB U OQOpMIIEHUS OUOIMOrpapUuecKUX CChUIOK.
Odopmienue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTA.
TexHnueckue cpercTsa BBOJA TeKcTa. CrieMaIM3upOBaHHBIE CPENCTBA PEAAKTUPOBAHUS
MaTE€MaTHYECKUX TEKCTOB.

AHamu3 naHHbIX. OCHOBHBIE 3a/JaYd aHaIW3a JAHHBIX: IPOTHO3UPOBAHME,
KJIacCU(pUKalus, KIacTepu3alus, aHaIu3 OTKJIOHEeHUH. [locnenoBaTenbHOCTh pelIeHHs
3aJlay aHaJIn3a JJaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KaYeCTBA JIaHHBIX,
BBIOOp W/WJIM MIOCTPOCHUE MOJENH, IPEoO0pa30BaHUE JTaHHBIX, BU3YaJU3alMs JAaHHBIX,
UHTEpHpeTanus pe3yapTaToB. IIporpammHbie  cpeacTBa U MHTEPHET-CEPBUCHI
JUIsl 00paOOTKK M MpeCTaBlIeHUsl AaHHBIX. boiblue nanHble. MalmmHHOE OOy4YEHHE.
HUnmennekmyanvHviii aHanu3 OAHHbIX.

AHanu3 1aHHBIX C TOMOILBIO ANEKTPOHHBIX Ta0IMLl. Berunciienne cyMMBbl, CpEAHETO
apu(pMETHIECKOTO, HauOOoIbIIIEeT0 (HAMMEHBIIEr0) 3HAYCHUS JThana3oHa. Beraucienue
kodpdunreHTa KOppensamuu JABYX psAAoB  AaHHBIX. IlocTpoeHue cToOuaThIX,
JMHENYaThIX U KpYroBeix nuarpamm. [loctpoenue rpadukos ¢pyukmuii. [Togdop nuaMM
TpEeHAA, pEUIeHUE 3a7a4 IPOTHO3UPOBAHU.

YucneHHoe pelleHre ypaBHEHUH ¢ MOoMoIb0 oaoopa napamerpa. OnTumMuzanus
KaK TIOMCK HaWJIy4yllero pelleHuss B 3aJaHHbIX YycinoBusax. lleneBas ¢yHkus,
orpaHuveHus. JlokagpHble W TrI00adbHBIA MHUHMMYMBbI LI€leBOM (QyHKuuu. Pemenue
3aJlay ONTHUMU3ALUHU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHLI.

11 KJIACC
Teopernueckue 0CHOBBI HHPOPMATHKH

Teopernyeckue MOAXOAbI K OLIEHKE KOJWYECTBA HH(POpMalUU. 3aKOH
apnutuBHocTH uHGpopmarmu. Dopmyna Xapriu. HWudbopmanuss U BEepOATHOCTb.
®opmyna [llennona.

Anroputmsbl cxkatus qaHubeiX. Anroputm RLE. Anroputm Xaddmana. Aaroputm
LZW. AATopuTMBI CKaTHS TAHHBIX C TIOTEPSMU. Y MEHBIIICHUE TITYOUHBI KOJUPOBAHUS
nBeta. OCHOBHBIC Hen anroputMoB cxkatus JPEG, MP3.

CkopocTe  mepenauu JAHHBIX. 3aBUCUMOCTh BpPEMEHU neperayn
0T MH(OPMALMOHHOTO 00bEMa JTaHHBIX M XapaKTEPUCTUK KaHalla CBA3M. [IpudnHbI
BO3HMKHOBEHUS OIIMOOK IMpH nepeaaye naHHbixX. Kospl, mo3Bossomuye oOHapyXKUBaTh U
UCIIPaBJIATh OIIMOKM, BO3HUKAIOIIME TMpHU Tepenaye AaHHbIX. PaccTosiHue XsmMMmuHTa.
Koaupoanue ¢ nopropenriem 6utoB. Koasl Xammunra.

Cucrembl. KoMnoHeHThl cucTeMbl U MX B3aumojeicTBue. CucteMHbIl 3 QexT.
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VYnpasnenue kak nHGopmMamoHHbli mpouecc. O0paTHas CBs3b.

Mogenn wu wmonenupoBanue. llenp wmonenupoBanus. COOTBETCTBUE MOJACIH
MOJICIUPYEMOMY OOBEKTY WM TIpoleccy, Leiau MozaenupoBanus. Dopmanuzarus
MPUKIIAIHBIX 3a7a4.

[IpencraBieHne pe3yiabTaTOB MOACIUPOBAHUS B BUJAE, YIOOHOM ISl BOCTIPUSTHS
yenoBekoM. ['padudeckoe mpeacTaBIeHUE TaHHBIX (CXEMbI, TAOIHIIBI, TPA(QUKH).

I'pads1. OcHoBHBIE OHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MATPHII
CMEXHOCTH, BECOBBIX MATPUL, CIUCKOB CMEKHOCTH. PellleHne anropuTMUYECKUX 3aad,
CBSI3aHHBIX C aHAJIM30M TpadoB (MOCTPOCHHE ONTHUMAIBLHOTO IMyTH MEXIY BEpPIIMHAMU
rpada, ompeaeneHMe  KOJUYECTBA  PA3NIMUYHBIX MyTEeH  MEXIy  BepIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTro rpada).

HepeBbs. bunapnoe nepeBo. JlepeBpss mnoucka. Cnocobbl 00xoxa jaepesa.
[TpencraBienue apupMeTHUECKUX BhIpAXKEHUN B BUAE AepeBa. J{UCKpETHBIE UTPBI IBYX
UTPOKOB C MoHOM uHpopmanueil. [loctpoenue nepesa nepedopa BapuaHTOB, OIMCAHNE
CTpaTernd WUrpbl B TaOnUyHOW (hopme. BBIMTpHIIHBIE W HPOUTPHILIHBIE MO3UIUHU.
BeIurpelinigsie cTpaTeruu.

CpencrtBa HMCKYCCTBEHHOro MHTEIIeKTa. (CepBUCHI  MAIIMHHOTIO  IE€peBOAA
U pacrno3HaBaHus ycTHOW peur. KorHutuBHbIE cepBuChl. MneHTH(HKAIMA U MOUCK
n300pakeHnid, pacrno3HaBaHue Jyui. CamooOywaromuecs cUCTeMBbI. MCKyCCTBEHHBIN
MHTEUIEKT B KOMIBIOTEPHBIX Hrpax. lcrnonab30BaHME METOJOB HMCKYCCTBEHHOTO
MHTEUIEKTa B OOydalmMX cucTemax. Vcrnoiab30BaHHE METOJOB HCKYCCTBEHHOI'O
UHTEIEKTa B  poOoToTexHuke. HWHrepHer Bemieid. IlepcnexkTuBbl  pa3BUTHSA
KOMITBIOTEPHBIX MHTEJUIEKTyalIbHbIX cucTeM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

dopManuzauus NOHATHA ainroputMa. MammHa TeropHHTa Kak yHUBEpPCaJbHAs
MoJenb BeruncieHui. Tesuc Uépua—Trwropunra. Mawuna [locma. Hopmanvhvie
aneopugmvl Mapkosa. Aneopummuvecku Hepazpewiumsvie 3adayu. 3adava 0CmMaHosa.
Hego3mooicnocms asmomamuueckou 0maaoKu npocpamm.

OreHka CII0KHOCTU BBIYUCIICHH. Bpems paboThl 1 00bEM HCTIOIB3YEMON TTAMSITH,
UX 3aBUCHUMOCTb OT pa3Mepa UCXOJHBIX TaHHbIX. OLIEHKa aCUMITOTHYECKOU CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJMHOMHUAIBHOU cClIOkKHOCTU. IlepebopHble anropUTMBI.
[Tpumepbl pa3IuYHBIX aJTOPUTMOB PEILICHUS OJHOM 33a4i, KOTOPbIE UMEIOT PA3IHMUHYIO
CJIOKHOCTb.

[Touck mpoCThIX YUCEN B 3aIaHHOM JIMANa30HE C MOMOIIBIO AJTOPUTMA «PEILIETO
Oparochenay.

MHoropa3psaHbie Lenble Yhciia, 3aJa4u JIIMHHOW apu(METUKH.

CrnoBapu (accormaTUBHBIE MACCUBBI, 0TOOpaxkeHust). Xamr-radomuipl. [loctpoenue
aJ(paBUTHO-4aCTOTHOT'O CJIOBApS JIJIs 33JaHHOTO TEKCTA.

Ananuz mexcma na ecmecmeeHHOM A3biKe. BvideneHue nocnedosamenbHocmeu
no wabnony. Pezynapuvie gvipasicenus. Yacmommuuwiil ananus.

Crexku. AHanmu3 MNpaBUIBHOCTH CKOOOYHOTO  BbIpaKeHUs.  Bpluucienue
apu(pMeTHYECKOTo BhIpAKEHUS, 3alIMCAaHHOTO B TOCT(PUKCHOU (hopMme.

Ouepenu. Mcnonb3oBanue ouepeau i1 BpEMEHHOTO XpAHEHUS JaHHBIX.

Cesaznvle cnucku. Peanuzayus cmeka u ouepeou ¢ nOMOWbIO C8A3HbIX CNUCKOS.

Anroputmel  Ha Trpadax. IlocTpoeHne MUHUMAJIBLHOTO OCTOBHOIO JepeBa
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B3BCIIICHHOTO CBSI3HOTO HEOpHEeHTHUpoBaHHOTO rpada. Ob6xo0 ecpaga 6 2nyouny.
Obxo0 epagpha 6  wupumy. KomuuectBo  pasmuuHbIX — MyTed  MEXIYy
BEpUIMHAMU OPUEHTHUPOBAHHOIO alMKiIndyeckoro rpada. Anroput™ JIeWKCTpsl.
Aneopumm Dnouvoa—Yopwanna.

JlepeBbst. Peanmusanus nepeBa C IOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMYHBIE
(Ounapubie) nepeBbs. IlocTpoenue nepeBa A 3aaHHOTO  ApUPMETUUYECKOTO
BbIpaKEHUsI. PexypcuBHBIE anropuTMbl oOxona jaepeBa. lcnosb3oBaHue cTeka u
ouepenu sl 00Xoja AepeBna.

JluHaMu4ecKoe MPOrpaMMUPOBAHUE KAaK METOJI PEIICHHs 3a7ady C COXpaHEHUEM
MPOMEXKYTOUHBIX PpE3yJbTaTOB. 3ajayd, pellaeéMble C MOMOUIBIO JIUHAMUYECKOTO
POTrPaMMUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIMM, MOACUET KOJIMYECTBA
BAPUAHTOB, 3a/1a4M ONTUMH3ALIUH.

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM  MporpaMmMupoBaHuu. OOBEKTHI
u kinaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3paboTka mnporpaMMm Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOTO  MOJXOJA.
Wukancynsius, Hacaea0BaHue, MOTUMOpPu3M.

Cpenst  ObicTpodt  pa3pabotrku  mporpamm. [lpoextupoBanue uHTEpdeiica
nosb3oBatesisi. Vcronb30BaHUE TOTOBBIX YHPABISEMBIX AJEMEHTOB JJIsi MOCTPOCHUS
uHTEpPeiica.

O0630p s13b1KOB TIporpamMmupoBanus. [loHaTre 0 mapagurmMax mporpaMMHUPOBAHMUS.
H3yuenue 6mopoco sA3blka npocpammupo8aHusl.

NupopmanuoHHbIe TEXHOJIOTHHU

OTtanbkl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJCIUPOBAHUS: TOCTAaHOBKA 3aJayd,
pa3paboTka MOJENM, TECTUPOBAHUE MOJCIIHU, KOMIBIOTEPHBIM HKCIIEPUMEHT, aHau3
pPE3YIABTATOB MOJICTTUPOBAHUS.

JluckpeTtu3zanus Ipyu MaTEMAaTHYECKOM MOAEIUPOBAHUHU HENIPEPHIBHBIX MPOLIECCOB.
MopenupoBanue JBH>KCHUSL. MopenupoBanue OMOJIOTUYECKUX CHUCTEM.
MaremaTuyeckre MOJEIN B SKOHOMHKE. BBIYMCINTEIbHBIE SKCIEPUMEHTBI C MOJIETISIMH.

OO0paboTKa pe3yabTaTOB IKCIIEPUMEHTa. MeTo; HauMeHbINX KBajpaToB. OreHka

YUCJIOBBIX MapaMEeTPOB MOJICTUPYEMBIX OOBEKTOB U TpolleccoB. BoccTaHoBieHUE
3aBUCHUMOCTEH 1O pe3ysibTaTaM IKCIIEPUMEHTA.

BeposaTtHocTHBIE MOJICJIH. MeTtoabl Momnte-Kapiio. HMmutanmonHoe
MozenupoBanue. CUCTEMBI MACCOBOT'O OOCTY>KMBAHUSI.

Tabnuunbie (pensiroHHbIe) 0a3bl JaHHBIX. Tabnuia — npejcTaBiIeHUE CBEACHUN
00 omHOTMHHBIX 0OBekTax. Ilone, 3anucek. Kirou tabmmipel. Pabora ¢ roTroBoii 0a3oi
JaHHBIX. 3amojiHeHue 0a3bl JaHHbIX. [louck, copTHpoBKa W (GUIbTpalUs JTaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampochl € TapameTpaMmu. BvlauciasieMble MO
B 3aIpocax.

MmuoroTtabnnunbie 0a3bl JaHHBIX. TUIBI CBs3ed Mexay Tabnuiamu. BrHemHui
kiro4. LlemocTHOCTh 0a3b1 TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

OcHo6Hble npuHYyUnsvl HOpMauzayuu 6a3 oannvix. A3vik ynpasnrenus oanuvimu SQL.
Co3z0aHnue npocmuix 3anpocos Ha a3vike SOL Ha 6bl060pKY O0aHHbIX U3 OOHOU MAOIUYbL.

Hepenayuonnvie 6azvl 0anHnvix. Ikcnepmuule cucmembl

Nnrepner-npunoxenus. [loHsTHe O CEpBEpHOM M KIMEHTCKOM 4YacTSAX Caura.
TexHOMorust «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML
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n kackaaHeix Ta0maui ctuwier (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHULIE.

Pa3menienue Be6-caiiToB. Y ciryra XOCTUHTa. 3arpy3ka (ailyioB Ha caiT.

BBon wu300pakeHUN C HCMOJIB30BAHUEM PA3IUYHBIX LHUQPPOBBIX YCTPOUCTB
(undpoBBIX (poToanmapaToB U MHUKPOCKOIIOB, BHACOKaMep, CKaHEPOB M JPYTUX
yctpoiictB). ['paduueckuii pemakrop. Paspemenme. KampupoBanue. Vcmnpasienue
nepcnekTuBbl. ['uctorpamma. Koppekuus ypoBHei, koppekius npeta. ObeciBeurnBaHme
[BETHBIX M300pakeHuit. Petymn. PaboTa ¢ o0nactamu. OUIbTPHI.

MHorocnoiiable  n300paxkeHusi. TekctoBble ciion. Macka cnosa. KaHambl
Coxpanenne BbleneHHOW o6Omactu. [loarotoBka wimOCTpanuii Ajis BeO-CalTOB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekrtopnas  rpajpuka. IlpumurtuBbl.  V3MeHeHMe  mopsiiKa — 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbele. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paKeHUH.

[IpyHIMIIBI TOCTPOEHUS W PENAKTUPOBAHUS TPEXMEpHBIX Mojeneil. CeTouyHble
Mozenu. Marepuansl. MoznenupoBaHue HCTOYHUKOB OcBellleHHs. Kamepsl. AiIuTUBHbBIE
texHonoruu (3D-npunrtepst). [loHsTHE O BUPTYyaJIbHOM PEAJIbHOCTH M JOIMOJHEHHOU
PEaIbHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh U CHOCOOHOCTh OOYYarOUIUXCS
PYKOBOJICTBOBAThCSA chopMUpOBaHHOU BHYTPEHHEU MO3ULEH JINYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAllUW, TIO3UTUBHBIX BHYTPEHHUX yOEKIEHUH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM  LIEHHOCTSIM  POCCHUICKOIO oO1ecTna,
paclIMpeHre KU3HEHHOTO OMNbITa W ONbITa JEATEIIBHOCTH B MPOLECCE peaau3alun
CpelcTBaMH  y4eOHOTO TMpeAMEeTa OCHOBHBIX  HANpaBIEHUW  BOCIHUTATEIHHOMN
JEATEIIbHOCTH.

1) rpaskIaHCKOTro BOCIIUTAHMSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)XEHHUE 3aKOHA
U TPaBOMNOpsIKa, COOJIIOIEHHE OCHOBOIOJIAraloUX HOPM HH(GOPMAIIMOHHOTO MpaBa
1 MHPOPMAITMOHHOM O€3011aCHOCTH;

FOTOBHOCTh ~ NPOTHUBOCTOSITH  HMJEOJOTMH  DKCTPEMU3MA,  HAlMOHAIM3MA,
kceHohOoOMH, JUCKPUMHMHAIIMKM  TI0  COIMAJbHBIM,  PEJIMTHO3HBIM,  PAaCOBBIM,
HaIIMOHAJIBHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTRE;

2) MaTPUOTHYECKOT0 BOCIIUTAHMS :

LIECHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HAacCIEeAuIo, AOCTHKEHUsIM Poccuu
B HayKe, UCKYCCTBE, TEXHOJIOTHSAX, TMOHMMaHUE 3HauyeHUs MHPOPMATUKU KaK HAyKH
B 'KU3HHU COBPEMEHHOTO OOIIECTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO  IIOBEICHUS,

CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B CETH
HNuTepher;
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4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKJIIOUas SCTETHUKY HAyYHOTO M TEXHUUYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCIPHUHUMATh pa3iMyYHble BUABl HCKYCCTBA, B TOM 4YHCIIE
OCHOBAaHHOTO Ha MCMOJIb30BaHIUHN MH(POPMAIIHOHHBIX TEXHOJIOTUH;

5) pu3uveckoro BOCUTAHNUS:

c(hOpMUPOBAHHOCTH 3/I0POBOTO U 0€30MacHOro 00pasa >KM3HH, OTBETCTBEHHOI'O
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO, B TOM uHCJIe 3a CU€T COOMOACHHUS TpeOOBaHMIA
0e30MacHO SKCIUTyaTalldd CPEACTB HHQPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

6) TPyA0BOr0 BOCIIMTAHHA:

TOTOBHOCTh K AaKTUBHOM JI€ATEIbHOCTHM TEXHOJOTMYECKOM U COLMAJIbHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CaMOCTOSTEIBHO
BBITIOJIHATH TaKYIO J€ATEIbHOCTH;

uHTEpec K  chepam  npodeccHOHAIBHOM  JAESATEIbHOCTH,  CBSI3aHHBIM
c uH(POPMATUKOH, MPOrpaMMUPOBAHMEM M HH(GOPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHbIMH Ha JOCTWKEHHUSX HAyKd HH(POPMATUKHM U HAYYHO-TEXHUYECKOTO
nporpecca, YyMEHHE COBEpIIAThb OCO3HAHHBIM  BBIOOp Oyaymieid mnpodeccuun
U peaJn30BbIBATh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOrHY€CKOr0 BOCIIUTAHMS :

OCO3HaHHE TIT00AIEHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U MyTel UX peICHNUS,
B TOM 4YHClIE€ C Y4E€TOM BO3MOXXHOCTEM HUH(GOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKH, JOCTHKEHUSM HAy4YHO-TEXHHMUYECKOIO Iporpecca M OOLIECTBEHHOM
NPAKTUKH, 332 CYET MOHUMAHUS POJIM MH(YOPMAILIMOHHBIX PECYPCOB, HH()OPMALIMOHHBIX
MPOLIECCOB M MH(POPMALIMOHHBIX TEXHOJIOTHI B YCIOBUSAX LU(PPOBON TpaHChoOpManuu
MHOTHUX c(hep )KU3HU COBPEMEHHOTO 00IIIeCTBa;

OCO3HaHWE [IEHHOCTH HAYYHOH JESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO MESATENHHOCTh HHINBUIyaIbHO U B TPYIIIIC.

9) 3MONIMOHAIBLHBIH HUHTEJIEKT, MpeInoIararoIni c(OpMUPOBAHHOCTD:

CaMOpPETYJIMPOBAHMsI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEJIEHUE, CIIOCOOHOCTD aJanTUPOBATHCS K SMOIIMOHATHLHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKIIOYAIOLIEH CTpeMJICHHE K JOCTHKEHHIO IEeNU
U ycCrexy, ONTHMHU3M, HHHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBAaTh, HMCXOJAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKJIOYAIOMIEH CIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYHUTBIBaTh €ro TMpU OCYIIECTBICHUH KOMMYHHKAIMH, CIIOCOOHOCTH
K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTpauBaTh OTHOILEHUS
C IPYTMMH JIFOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peIiaTh KOHQIUKTHI.
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METAINIPEAMETHBIE PE3YJbTATDI

B pe3ynbrare uzydenust ”HGOPMATUKUA Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus
y obOyuaromerocst OyayT chOpMUpOBaHbI METANPEIMETHBIE PE3YyJbTaThl, OTPAKCHHbIC
B YHUBEPCAJIbHBIX YUYEOHBIX JEUCTBUSIX, @ UMEHHO — MTO3HABATENIbHBIE YHUBEPCAIbHBIC
yueOHbIe JIeWCTBUSA, KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIE Yy4eOHbIE JEeHCTBHUA,
PEryJISTUBHBIE YHHUBEPCAIbHBIE YUE€OHbIE IEHCTBHSI, COBMECTHASI IESITEIIBHOCTb.

Ilo3naBare/ibHbIe YHUBEpPCAJbHbIE YyUeOHbIe AeilCTBHUSA
Ba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (GOPMYIUPOBATh M aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpUBaTh
e BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAaHUSA /I CpPaBHEHUA,
KJ1accupuKanuu U 0000IIECHHUS;

OTIPEICIIATH TSN ACITCIIBHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPHUH UX TOCTHKCHIS,

BBISIBIIATH 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX;

pa3pabarbiBaTh IUIAH pEIICHHS TPoOJeMbl C YYETOM aHaIM3a HMEIOLIUXCS
MaTepHaTbHBIX U HEMAaTEPHATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCSITEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
[EJIsIM, OLICHUBATh PUCKHU TOCIIEJICTBUN JEATEIHHOCTH;

KOOPJIMHUPOBATh U BBHIMIOJIHATh Pa0dOTy B YCIOBUSX PEATbHOT0, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3zoBble uccienoBare/bCKue 1eMCTBUSA!

BJIQJICTh HaBbIKAMU YYEOHO-HCCIIEAOBATENLCKOW M TPOEKTHOW JeATEIHbHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHHs MPAKTUYECKHUX 3a7ad, MPUMEHCHHIO Pa3IMYHBIX METOIOB
TIO3HAHUS,

OCYIIECTBIIATH PA3TMYHbBIC BUBI ACSITSIBHOCTH TI0 TIOJIYICHHIO HOBOTO 3HAHUS, €TO
WHTEPIPETANN, TPEOOPa30BAHUIO M MMPUMCHECHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIHSX,
B TOM YHCJIE TIPH CO3/IaHUN YI€OHBIX U COITUATBHBIX MPOEKTOB;

dbopMHpOBaTH HAYYHBIA THUIN MBINIICHUS, BJIAJACTh HAYYHOW TEPMHUHOJIOTHECH,
KJTFOUEBBIMU TTOHSATUSMH U METOJAMHU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaATEIBHOMN IEATETLHOCTH
Y )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATH MIPUYHUHHO-CIICJICTBEHHBIE CBS3U U aKTyalIM3UPOBATh 3a7a49y, BBIIBUTATH
TUNO0TE3y €€ pelieHus, HaXOUTh apPTYMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUMH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TOJIYYCHHBIC B XOJI€ PEIICHUS 3aJa4dl Pe3yJbTaThl, KPUTHUICCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MCHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIIGHKY HOBBIM CHUTyallMsIM, OIICHHUBAThH IPUOOPETEHHBINA  OIIBIT;

OCYUIECTBJISATH LieJICHANIPABICHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOOO0B ACHCTBUS
B Npo(hecCUOHATIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B IIO3HABATENBHYI0 M MPAKTUYECKYI0 001acTH
KU3HEIeITeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PAa3HBIX MPEIMETHBIX 00J1acTel;
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BBIJIBUTATh HOBBIC HJICH, ITPE/JIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI M PEIICHHS, CTABUTh
POOJIEMBI U 33/1a4H, JOITYCKAIOIIKME aIbTEPHATUBHBIC PEIICHUS.
Pa6ora c undopmanueii:

BJaJICTh HABBIKAMH IIOJIYYCHUsS HHPOPMAIlMM W3 WCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEJIFHO OCYIIECTBIISATh MOMCK, aHAJIN3, CHCTEMATHU3AlUI0 M WHTECPIPETALINIO
UHGOPMAITUU PA3IMIHBIX BHJIOB U OPM TPEICTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3jIMYHBIX (popMaTax ¢ y4ETOM Ha3HAYCHUS WHPOPMAIHH
U [IeJICBOM ayIUTOPUH, BEIOMpAs ONTHMAILHYIO (DOpMY MPEACTABICHHS U BU3yaTN3alliy;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH HH(pOpMamuu, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3THYCCKHM HOPMaM;

UCIIOJIB30BaTh CPEJCTBA WH(GOPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX TEXHOJIOTHM
B PCIICHHMH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M  OpPraHU3aIlMOHHBIX 3aJa4
C CcoOMIoACHUEM TpeOOBaHUI APrOHOMHMKH, TEXHHUKH O€30IMaCHOCTH, THTHUCHBI,
pecypcocOepeKeHHs, TMPaBOBBIX M OSTHYCCKHMX HOPM, HOPM HH(MOPMAIMOHHOU
0e30I1aCHOCTH;

BJaJICTh HAaBBIKAMH PACIIO3HABaHUS W 3alllMThl MH(DOpMAaIuu, WHOOPMAIMOHHON
0€30IaCHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE Y4eOHbIe eHCTBUSA
OO0menue:

OCYILIECTBIIATH KOMMYHHKAIIMU BO BCeX cdepax KU3HU;

pacrio3HaBaTh HeBepOallbHBIC CpeJCTBAa  OOIEHHS, TOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, PACIIO3HABAThH MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIIMH U CMSTYaTh
KOH(JIUKTHI;

BJIAJIETh pa3IUYHBIMU criocooamu OOILIEHUS n B3aMMO/JICHCTBHS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMSAT4YaTh KOH(PJIMKTHBIC CUTYallUH;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOKO TOUKY 3PEHHUS C UCIIOJIBb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA 1€eATEJIbHOCTD:

MIOHMMAaTh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWM W HWHAWUBHIYAJIBHOUN
paboThI;

BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C y4éTOM OOIIIUX UHTEPECOB
1 BO3MOYKHOCTEHN Ka)KI0I0 YiIeHa KOIJIECKTHUBA;

MIPUHUMATH 1I€JIM COBMECTHOM JICATEIIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JICUCTBUS 10 UX JTOCTHKEHUIO: COCTABJIATH IIJIaH AEHUCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHMKA KOMAHJbI B OOIIHIA
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKThI, OIEHUBAaTh UJEA C T[O3UMLIUM HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JUYHBIX CUTYaIUSX,
MPOSIBIIATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHble yHHBepPCaJbHbIe y4eOHbIE eHCTBUSA
Camoopranusanus:
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CaMOCTOSITEJIbHO ~ OCYLIECTBIISITh  TIO3HABATEIBHYIO JEATEIBHOCTb, BBISBISATH
npoOiemMbl, CTaBUTh U (OpMYyIUpOBaTh COOCTBEHHBIE 3a/Jaud B 00pa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTaBIISATh IJIaH PELIEHUs MPOOJIEMbl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTEHUM;

JABaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacimupsaTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieaTh OCO3HAHHBIA BBIOOp, apryMeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
34 pEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO W MPOSIBICHUIO HIUPOKOW SPYIUIUMU B Pa3HbIX
o0nacTax 3HaHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI U KYJIBTYpPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMH I103HABATEIbHOW pEe(IIEKCHM KaK OCO3HAHMs COBEPILAEMBbIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJb30BAThH
npUEMBI pedIEKCUH ISl OLICHKU CUTYAIlMH, BBIOOPA BEPHOTO PEILICHNUS;

OLICHMBATh PUCKH M CBOEBPEMEHHO IIPUHUMMATh PEIICHUS II0 UX CHIKEHHIO;

IIPUHUMATh MOTUBBI i ApTYMEHTBI APYTUX ITPU AHAIA3E PE3YIBTATOB IESATENBHOCTH.
IHpunstus ceds1 u APyrux:

MPUHUMATH Ce0sl, MOHMMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M ApTYMEHTBI APYTUX IIPU aHAJIN3E PE3YIIbTATOB AEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JIPYTUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU IPYTOro YeJOBeKa.

IMMPEAMETHBIE PE3YJIBTATbHI

B nportecce m3yuenus xypca wHboOpMaTUKu yriayonéaHoro ypoHs B 10 kiacce
OOyJaroIMMUCs OYAyT JOCTUTHYTHI CIEIYIONTNE TPEIMETHBIC PE3yIbTaThI:

BJIQJICHUE MPEJCTABICHUSIMHU O POJIM MH(MOPMAITMHU U CBSI3aHHBIX C HEH MPOIIECCOB
B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATHAMHU «HHGOPMAIHS, «HHGOPMAITMOHHBIN
MPOIIECCY», «CUCTEMAy, «KOMIOHEHTHI CHUCTEMbD», «CUCTEMHBIN 3(hdexrT?,
«MH(POPMAIIUOHHAS CUCTEMAY, KCHCTEMA YIIPABICHUY,

BIIaJICHUE METOJaMu Moucka nHdopmaiuu B cetu VIHTepHeT, yMEHUE KPUTUUYECKU
OIICHUBATh WH(OPMAITUIO, TTOTYICHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTEePU30BaTh OOJIBIIINE TAHHbIE, IPUBOIUTH MPUMEPHI HCTOYHUKOB MX
MOJIYYCHHUS] W HAMpaBIIEHUS WCIOJIb30BaHUS, YMEHHUE KIIacCU(PHUIIMPOBATH OCHOBHBIE
3aJa4Md aHaun3a JaHHBIX (IPOTHO3MPOBAHUE, KilaccuuKaius, KiacTepusalus, aHaIn3
OTKJIOHCHHMI1), TTOHUMATh TOCIIEA0BATEIHLHOCTh PEIICHUS 3a7a4 aHaju3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OUMUCTKA U OIICHKA KadyecTBa JAHHBIX, BHIOOP W/WIIM MOCTPOCHHE
MOJeNH, TmpeoOpa3oBaHWE JaHHBIX, BU3yalIW3alls JJAaHHBIX, HHTEPIPETAIHS
PE3yJIbTATOB;

NOHUMAaHWE OCHOBHBIX TPHUHIMIOB YCTPOHCTBA W  (YHKIIMOHHPOBAHHUS
COBPEMEHHBIX CTAIIMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB, TECHACHIIMA Pa3BUTHS

17



denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

KOMIIBIOTEPHBIX TEXHOJIOTH;

BJIa/ICHUE HAaBbIKaMU paOOThI C ONIEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUJAAMHU
OpOrpaMMHOr0 oOecliedeHHsl JJisi pelleHHs Y4YeOHbIX 3ajad 10 BBIOPAHHOM
CHelMaTNu3alluu;

HAJIMYUE MPEACTABICHUI 0 KOMITBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM MUDE,
0 0a30BbIX MPUHIMMNAX OpPraHU3alMu U (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH,
00 00MmMX MpUHIUNAX Pa3pabOTKH U GYHKIIMOHUPOBAHUS HHTEPHET-TNPUIIOKECHUI;

MOHMMAaHHUE YIrpo3 HMH(OPMAIMOHHOW O€30MacHOCTH, HCIOJIB30BAHUE METOOB
U CpEACTB NPOTHUBOJEHCTBUS OSTUM YIrpo3aM, cOONoJieHue Mep O0e30macHOCTH,
NPEIOTBPAlAIONINX  HE3aKOHHOE  pacHpOCTpaHEHHWE  MEPCOHANBHBIX  JaHHBIX,
coOmoieHne TpeOOBaHMM  TEXHMKM O€30MaCHOCTM M TUTHEHbl TIpu  padore
C KOMIIBIOTEpaMH W JIPYTMMH KOMIIOHEHTaMU IM(PPOBOTO OKPYKEHUS, MOHHUMaHHE
IIPABOBBIX OCHOB MCIIOJIb30BaHMsSI KOMIBIOTEPHBIX MPOrpamMm, 0a3 JaHHBIX U pabOTHI
B ceTu MHTEpHET;

INOHMMAaHUE OCHOBHBIX MPHUHLMIIOB JIUCKPETH3allMU  pa3jIMYHbIX  BUJOB
uH(pOpMallui, YMEHHUE ONpeAeATh HHPOPMALMOHHBINA 00BEM TEKCTOBBIX, IpapUuecKux
Y 3BYKOBBIX JAHHBIX IPH 33JaHHBIX MapaMeTpax JUCKPETU3alMH, YMEHHUE ONPEIENATh
CPEIHIOI0 CKOpPOCTh Tepeauyd JaHHBIX, OICHHBATh H3MEHEHHE BPEMEHH Iepeaadu
IpU U3MEHEHNH NHHOPMAITMOHHOTO 00BhEMA TAHHBIX M XapaKTePUCTHK KaHaa CBS3H,

YMEHHE HCTIOIb30BaTh MPHU PEUICHUH 3a/1a4 CBOMCTBA MO3UITMOHHON 3allMCH YnCe,
aJITOPUTMa MOCTPOSHUS 3aMUCH YKCIa B IO3UIIMOHHON CUCTEME CUUCIICHUS C 3aJaHHBIM
OCHOBAaHHEM M TIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKallei 3amuch STOTO YHCIa
B TIO3WIIMOHHOW CHUCTEME CYHCICHHUS C 3aJlaHHBIM OCHOBAaHHWEM, YMEHHUE BBITIOJIHATH
apu(mMeTryecKue onepanuy B NO3UIUOHHBIX CUCTEMAX CUMCIICHMUS,

YMEHHE BBINOJIHATH MPE0oOpa30BaHMsl JIOTHUECKUX BbIPAXKEHHM, UCIIONb3Ys 3aKOHBI
anreOppl JIOTUKU, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHUE B JIU3BIOHKTUBHON
U KOHBIOHKTUBHOM HOpPMajibHBIX (opMax 1O 3aJaHHOW TabJIMIE WMCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJEPKAIIETO IepEMEHHBIE, PelllaTh
HECJIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHMUIA;

MOHUMaHue 0a30BBIX AITOPUTMOB 0OPAOOTKH YMCIOBOM M TEKCTOBOW MH(pOpMaluu
(3amuCch ymceN B MO3UIIMOHHON CUCTEME CUHCIICHUS, HAXOXKACHUE BCEX MPOCTHIX YHCET
B 33JIaHHOM JIMarna3oHe, 00paboTKa MHOTOPA3PSTHBIX IENIbIX YUCEIT, aHAIN3 CHMBOJIBHBIX
CTPOK M JIPYTHX), aITOPUTMOB TIOMCKA U COPTUPOBKHU, YMEHHUE OMPEIEIATh CI0KHOCTD
U3ydaeMbIX B Kypce ©0a30BBIX alTOPUTMOB (CyMMHPOBAHHE DJIEMEHTOB MAaCCHUBA,
COPTHPOBKAa MAacCHBa, IMEpPEOOPHBIC AITOPUTMBI, JBOWYHBIA TIOMCK) W TPUBOIUTH
PUMEPHI HECKOIBKUX aITOPUTMOB PA3HOM CIIOKHOCTH JUISI PEIICHHUs OJTHOM 3a/1a4u;

BJI4JICHUE YHUBEPCAIILHBIM SI3IKOM IIPOTPaMMHPOBaHHsI BEICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHussMu 0 0a30BbIX THMAaX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHE HCIOJIb30BaTh OCHOBHBIC YMPABISIONUINE KOHCTPYKIIMH, YMEHHUE OCYIIECTBIISATh
aHalln3 TPEUIOKEHHON MPOrpaMMBbl: ONPEAENATh pe3yJbTaThl pPabOThl MPOTPAMMBI
OpU 33JaHHBIX HCXOJHBIX MJAHHBIX, OMNPENENATb, MPU KaKUX HCXOAHBIX JIaHHBIX
BO3MOXKHO TOJYYEHHE YKa3aHHBIX PE3yJbTaTOB, BBISABIATH JAaHHBIC, KOTOPbIE MOTYT
OpUBECTH K oOwuOKe B pabore mnporpammsel, (OPMYJIHPOBATh MNPENTIOKEHUS
10 YJIyYUIEHUIO IPOrPaMMHOT0 KOJa;

YMEHHME  CO3/1aBaTb  CTPYKTYpUpPOBaHHbIE  TEKCTOBbIE  JOKYMEHTBl U

18



denepanbhas padouas nporpamma | Mapopmaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

JEMOHCTPALIMOHHBIE MaTEPHANIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BATh AJIEKTPOHHBIE TAOMWIBl JUIsl aHajau3a, IPEACTaBICHUS
U 00pabOTKM NaHHBIX (BKJIKOYAsl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmMeTHuyecKoro,
HauOOJIBIIET0 U HAUMEHBIIETO 3HAYCHUH, pellleHne ypaBHEHUH, BBIOOpP ONTUMAIBHOTO
pelieHus, Noa00p JIMHUK TPEHAA, PEUIEHUE 3aa4 IPOTHO3UPOBAHHUS ).

B mporecce nzydenus kypca mndpopmatuku yriayoiaéHHoro ypoHs B 11 kJjacce
oOy4JaromMMucs OyayT JOCTUTHYTHI CIEAYIOUIUE PEIMETHBIE PE3YyIbTaThl:

yMEHUE CTPOUTh HEPABHOMEPHBIE  KOJbI, JOINYCKAIOIIME€  OJHO3HAYHOE
JEKOJUPOBaHKE COOOIIEeHU (MpedUKCHBIE KOJbl), UCIOJb30BaTh MPOCTEUIINE KObI,
KOTOpbIE TO3BOJIAIOT OOHAPYKMBAaTh M HCIPABIATH OLIMOKUA MpU TIEepelaye JTaHHBIX,
CTPOUTH KOJl, OOECHEYMBAIOIINNA HAUMEHBIIYI0O BO3MOXHYIO CPEAHIOI JUIUHY
COOOIIIEHNUS TPU U3BECTHON YAaCTOTE CHMBOJIOB, OSICHATH MPUHIIUITBI PA0OTHI MMPOCTHIX
AJITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pelIaTh aIrTOPUTMUYECKHE 3a/Ia4M, CBI3aHHbIE C aHAIM30M TpadoB (3agaun
MOCTPOCHHUS ONTUMAIBHOTO MyTH MEXy BEpIIMHAMU Tpada, OnpeesieHns KOTUIeCTBa
pa3IMyYHBIX MYyTEH MEXIy BEPIIMHAMH OPHEHTHPOBAHHOTO AlMKIWYECKOTO rpada),
YMEHHE UCIOJIb30BaTh IEPEBBS MPU aHAJIN3€E U IOCTPOCHUH KOJOB U JIJISl PEACTABIICHUS
apu(PpMETUYECKUX BBIPAKECHUH, MPU PEIICHUM 3a7a4 MOWCKAa U COPTHUPOBKH, YMEHUE
CTPOUTH JIEPEBO WIPbI MO 3aJaHHOMY alIrOpuUTMy, pa3paldaTeiBaTb U OOOCHOBBIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI;

yMEHHUE pa3pabaThiBaTh U PEAM30BBIBATH B BUJIE MPOTPaMM 0a30BbI€ aJITOPUTMBI,
yYMEHUE UCTOIB30BaTh B IPOrpaMMax JaHHBIC PA3IMUHBIX TUIIOB C YYETOM OTPaHUYCHHIMA
Ha JIMana3oH WX BO3MOKHBIX 3HAYCHWH, MPUMEHATh NMPU PEIICHUH 3a7ad CTPYKTYPHI
JaHHBIX (CTIHCKH, CIIOBApH, CTEKU, OYEPEIH, IePEBbs), UCIIOIB30BAaTh Oa30BBIC ONEPAINU
CO CTPYKTypaMu JIaHHBIX, IPUMEHSATh CTAaHIAPTHBIE U COOCTBEHHBIE MOATPOTPAMMBI JIJIs
00paOOTKM YUCIIOBBIX JaHHBIX M CHMBOJIBHBIX CTPOK, HCIIOJNB30BAaTh MPH pa3paboTke
nporpaMMm  OMONIMOTEKM MOANPOrpaMM, 3HATh (DYHKIIMOHAJIbHBIE BO3MOKHOCTH
WHCTPYMEHTAIBHBIX CPEACTB Cpenbl pa3paboTKH, yMEHHE HCIOJb30BaTh CPEACTBa
OTJaJKH TPOTpaMM B CpeAe NPOrpaMMHUPOBaHHUs, YMEHHE JTOKYMEHTHPOBAThH
IPOTPAMMBI;

YMEHHE CO31aBaTh BEO-CTPAHUIIBL;

BJIa/ICHHE OCHOBHBIMHU CBEJCHHMSIMH O 0a3zax IaHHBIX, UX CTPYKType, CpeICTBax
co3/1aHusl U paboOThl C HUMH, YMEHHUE UCIOJIb30BaTh TaOIUYHbIE (PENALUOHHbIE) 0a3bl
JAHHBIX (COCTaBISATH 3alpochl B 0a3ax JaHHBIX, BBITIOJHATH COPTUPOBKY M TOHCK
3amucel B 0a3e JaHHBIX, HAIMOJHATH pa3padOTaHHYIO 0a3y MaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE WCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHYECKHE MOJENH A aHaln3a
OOBEKTOB M MPOLECCOB: (OPMYITUPOBATH IEb MOACIUPOBAHUS, BBIMOIHITH aHATIHN3
PE3yNIbTaTOB, TOJYYEHHBIX B XOJI€¢ MOJCITUPOBAHUS, OIICHUBATh COOTBETCTBHE MOJCIHU
MOJICIIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh PE3YJbTaThl MOJECIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMEeHUE OpraHU30BbIBATH JUYHOE UH(OPMAIMOHHOE MIPOCTPAHCTBO
C UCHOJb30BAaHUEM PAa3JIMUHBIX CPEACTB IHU(PPOBBIX TEXHOJOTUI, MOHUMaHUE
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BO3MOXKHOCTEM  HHU(POBBIX  CEPBUCOB  TOCYIAPCTBEHHBIX  yCIyr, LU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHUMAHUE OCHOBHBIX MPUHIUIIOB pabOThl, BO3MOXXHOCTEH U OrpaHUYCHUS
MPUMEHEHHS TEXHOJIOTUN UCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX 00J1aCTsIX, HATUYUE
NPEACTABICHU O Kpyre pemaeMblX 3afad MAallMHHOro oOy4eHHs (pacro3HaBaHUS,
KJIaCCU(PUKAIMU U MPOTHO3UPOBAHUSA) HAIUYME TMPEJCTABICHUNH 00 HCIOJIB30BAaHUU
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA B Pa3IMUHBIX MPOPECCHOHATBHBIX chepax.
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10 KJIACC
Ne Haumenosanue KommuecTBo OCHOBHBIE BUIBI I€ITEIbHOCTHA
n/n pa3zesoB U TeM 4acoB [TporpammHoe conepxaHue o0yyaromuxcs

y4eOHOro IpeIMeTa

Pa3znen 1. LHudponasi rpaMoTHOCTH

11

Kommbrorep —
YHHUBEpPCAIHHOE
YCTPOMCTBO 00pabOTKHU
JTAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI PU paboTe C KOMITbIOTEpaMHU
U JPYTUMH KOMITIOHEHTaMH ITU(POBOTO
OKPY>KECHHUS.

[TpuHIMTIBI pA0OTHI KOMIIBLIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. I'apsapockas
apxumexkmypa. ABTOMaTH4YECKOE

BBINOJIHEHUE ITPOTPAMMBI IIPOLIECCOPOM.

OnepaTtuBHAas1, IOCTOSHHAS U
JoJIroBpeMeHHast mamsitb. O6MeH
JTAHHBIMU C IIOMOILIBIO LIUH.
KoHTpomiepbl BHEIIHUX YCTPONCTB.
IIpssMon 1OCTYI K aMSITH.
OCHOBHBIE TEHJICHLINY PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHUM.

AHaJIN3UPOBATH YCIIOBHS
VCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMIIOHEHTOB IIU()POBOTO
OKpPY’KEHHUS C TOUKH 3peHUs TpeOOBaHUI
TEXHUKUA 0€30MaCHOCTH U TUTUEHBI.
OnuceIBaTh COCTaBHBIE YaCTH

Y IPUHIUIBI pa0OTHl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOMCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapaxkTepu30oBaTh KOMIIBIOTEPHI Pa3HBIX
IIOKOJICHUH.

Hckatsb B cetn UHTEpHET HHPOPMALIUIO
00 OTEUECTBEHHBIX CICINAINCTAaX,
BHECIIMX BKJIAJ B PA3BUTHE
BBIYMCIIUTEIbHON TEXHUKH.

[IpuBOAUTE IpUMEPHI,

I o o
RprMBOM B COACPIKaAaHNU TEMATUYCCKOI'O INTAHUPOBAHNA BbIACIACTCA MAaTCPUAl, KOTOPBIU HE ABJIACTCA 00s13aTeNLHBIM IpU U3YUYCHUU U HE BXOAUT B COACPIKAHNC TPOMEIKYTOUHOU UIIN
HUTOrOBOM aTTeCTalliu 10 NPEAMETY.
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[TapanienbHbIe BEIYUCICHHUS.
MHoOronpoueccopHbI€ CHCTEMBI.
CynepkomnbroTepsl. Pacnpenenénnbie
BBIYHMCIIUTEIILHBIE CHCTEMBI 1 00paboTKa
OO0JIBIINX JaHHBIX. MOOMIIbLHBIC
1IU(POBBIC YCTPOMCTBA U KX POJIh

B KOMMYHUKaIUsAX. BcTpoeHHbIe
KOMITbIOTE€pbl. MUKPOKOHTPOJLIEPHI.
PoGoTu3npoBaHHbIC TPOU3BOJICTBA

NOATBEPKAAIOIIME TEHICHIINN Pa3BUTHS
BBIYMCIIUTEIbHON TEXHUKH.

[ToACHATH CYITHOCTB NapalIEIbHBIX
BbIYMCieHud. [IpuBoanTs mpuMepsI
3a/1a4, JUIsl peIIeHUs] KOTOPBIX
IIPUMEHSIIOTCSI CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUN WM TEXHOJIOTUU
pacrpenenEHHbIX BbIYUCICHUN.
XapaxkTepru3oBaTh poOOTU3NPOBAHHBIE
IPOM3BOCTBA, MOOUJIbHBIE LIU(POBHIE
YCTPOMCTBA ¥ UX POJIb B KOMMYHUKALIAAX

1.2

[IporpammuoOe
oOecrieueHue

[IporpammHoe obecrnieueHue
KOMITBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buasl mporpaMMHOTO
oOecrieueHus U X Ha3HAYCHUE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecrieueHust MOOUITBHBIX YCTPOMCTB.
[TapannenbHOE MPOrPaMMHUPOBAHUE.
CucremMHOE MPOrpaMMHOE OOeCIIeUeHUE.
OnepallMOHHbIE CUCTEMBI. Y THIIUTHI.
HpaitBepsl ycTpourcTs. HCTAIIIALMS

U JICUHCTAIUISALUS IPOTrPAMMHOTO
obecrieueHusl.

daiisioBble cucTteMsl. [IpuHIHIEI
pa3MelieHus 1 UMEHOBaHUs (ailyioB

B J10JITOBpeMeHHOM namsaTu. [11abmoHsl
JUTsl ONIMCAHUA TPy (paiiioB.

Pabotats ¢ rpadpuueckum uaTepdeiicom
onepaunoHHo# cuctemsl (OC),
CTaHIapPTHBIMU U CITy>KEOHBIMU
IPUIIOKEHUSAMH, (HaliTIOBBIMU
MEHEIKEPAMHU.

CoOTHOCHUTD BUJIbI JTULICH3U

Ha HUCI0JIb30BaHUE MPOTPAMMHOI0
obecrieueHus 1 MOPsIIOK €To
UCIIOJIb30BaHUS U paCIpOCTPAHEHUSI.
[TpuBOIUTE IPUMEPHI TPOTTPHETAPHOTO
¥ CBOOOJHOTO MPOTPaMMHOTO
obecrnieueHus, mpeIHa3HaYCHHOTO

JUTS PEIICHUsT OJTHUX U TEX XKe 3a7ad.
Ha3zbiBaTh OCHOBHEBIE ITPaBOHAPYIIICHHUS,
UMEIOIINE MECTO B 001aCTH
UCIOJIb30BaHUS MPOrPAMMHOIO
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3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH TPOTPAMMHOTO
obecneuenus. JIueH3npoBaHue
MPOTPaMMHOTr0 00ecTieUeHUs U

1udpoBeIX pecypcos. [Iponpuerapuoe u

CBOOO/IHOE MPOrPaMMHOE 0OECIICYEHUE.
Kommepueckoe 1 HeKOMMEpPYECKOE
MCIIOJIb30BaHUE MTPOTPAMMHOTO
oOecrieueHus U IUGPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIMBaEMas
3aKOHOJIAaTeNbCTBOM Poccuiickon
denepanuu 3a HENIPaAaBOMEPHOE
MCII0JIb30BaHUE MTPOTPAMMHOTO
oOecrieueHus U U(PPOBBIX PECYPCOB

o0ecrneueHs, 1 OTBETCTBEHHOCTD
3a HUX, PETyCMOTPEHHYO
3aKOHO1ATEILCTBOM PD.
Ipakmuueckue paéomor:

1. Uncmannayus u oeuncmaniayus
npocpamm

1.3. | KomnerotepHsie cetu

[IpuHIMIIBI TOCTPOCHUS U aninapaTHbIC
KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble npoTokoisl. CeTb HTEpPHET.
Anpecanus B cetu IHTEpHET.
[Iporoko:sl creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Pa3zgenenne IP-cetn Ha moceTn

C TIOMOIIIBIO MacoK mnojicereii. CeTeBoe
agMuHucTpupoBanue. [lomyuenue
JIAaHHBIX O CETEeBBIX HACTPOIKaxX
KomIbroTepa. [IpoBepka HAIMYUS CBSI3U

[TosiICHATH TPUHIUIIBI TOCTPOEHUS
KOMITBIOTEPHBIX CETEN.

BoiaBisTh 00111€€ M pa3nuyus

B OpraHU3aliy JOKAJIbHBIX U

rJ100abHBIX KOMITBIOTEPHBIX CETEH.

[TpuBOAMTH MPUMEPHI MPOTOKOJIOB
crexa TCP/IP ¢ onpenenéHapIMU
GYHKIASIMH.

Hcnonb3o0BaTh Macku IoaceTei

JU1s pa3ouenus |P-ceTu Ha mojceTw.

[IpumeHsTh IpOrpaMMHOE

aleunaraeMmﬁ B I[IpOTrpaMMe 110 I/IH(IJOpMaTI/IKe NEepeUYCHb MPAKTUICCKUX pa60T SABJIACTCA PECKOMCHAATCIIbHBIM, YUUTECIIb ACJIACT BLI60p OPOBCACHUA MPAKTUYCCKUX pa60T.
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c y310M cetd. Onpenenenyue MapupyTa
JIBUKCHHUSI TIAKETOB.

Bunpe! nestensHOoCTH B cetn UIHTEpHET.
Cepsucol UHTEpHETA.
["eonHpopMaIimOHHbBIE CUCTEMBI.
['eonoKkaMOHHBIE CEPBUCHI PEATTBHOTO
BpEMEHU (Hampumep, JOKaIus
MOOUIIbHBIX TeJIe(hOHOB, ONIPECICHHE
3arpy’>K€HHOCTH aBTOMarucTpaiei),
MHTEPHET-TOPTOBJIsI, OPOHUPOBaHUE
OUJIETOB U TOCTUHMUII.
["'ocynapcTBeHHBIE AIEKTPOHHBIE
cepBUCHI U ycayru. ConuanbHbIe CETH —
OpraHu3alys KOJJIEKTUBHOTO
B3aUMOJICUCTBUS U OOMEHA JaHHBIMH.
CeTeBOM 3THKET: NMPABUIIA ITOBEICHUS

B KubOeprpoctpanctse. [Ipodiaema
MOJIMHHOCTH MOJTYy4YE€HHON
uHpopManuu. OTKPHITHIC
oOpa3oBaTeIbHbIE PECYPCHI

obecrieueHne sl MPOBEPKH
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmanmonnas
0e301acHOCTb

TexHOTeHHBIE U SKOHOMHYECKHE
yIpO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
WH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TexHoJoruid. O61IHe MPoOIEMBI 3aIUThI
uHbOopMaluu 1 UHPOPMAITHOHHOM
6e3omacHocTr. Cpe/IcTBA 3aIIUTHI
uH(GOpMaIlUU B KOMITBIOTEPAX,

XapaKkTepu30BaTh CYIIHOCTh IOHSATHI
«H(pOpMaLIMOHHAsA 0€30MaCHOCThY,
«3anmra HHHOpMaLuny.
dopmMyMpoBaTH OCHOBHBIC ITPABHJIA
uHGOPMaIMOHHON 0€30M1aCHOCTH.
AHaIM3UPOBAThH 3aKOHOIATENILHYIO
0azy, kacaromryrocs HHHOPMalMOHHON
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KOMIIBIOTEPHBIX CETAX
¥ aBTOMAaTU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMAX.
[TpaBoBoe oOecnieueHue
uH(GOPMAIMOHHON O€30MaCHOCTH.
DnexmporHas yugpposas noonucsy,
cepmugpuyuposanuvle caumol u
OOKYMEHMbL.

[TpenoTBpaieHue
HECAHKIIMOHUPOBAHHOTO JIOCTyNa

K JTUYHOU KOH(PHUICHIIMATIbHON
uHbOopMaIuu, XpaHsuencs

Ha [IEPCOHAIbHOM KOMIIbIOTEPE,
MOOUITBHBIX YCTPONCTBAX.
Bpenonocnoe nporpammHoe
oOecreyeHue 1 cnocoosl O0pbOBI ¢ HUM.
AHTHBHUPYCHBIC IPOTPAMMBEI.
Opranu3aius JUYHOTO apX1Ba
uHpopMaiuu. PesepBHOE KOUpOBaHUeE.
ITaposbHas 3amurTa apXusa.
[udpoBanne nanubX. CHMMETPUYHBIC
¥ HECUMMETPUYHBIC T PHI.

[udpsr mpocToii 3aMEHBI.

[Mudp Hezapsa. udp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmezeanoepaghus

0€30IacCHOCTH.

[TpuMeHATh cpeacTBa 3alTUTHI
uHbopMaIuu: OpaHaMay3phl,
AHTUBUPYCHBIC TTPOTPAMMBI,
MapOJIMPOBAHKE U APXUBUPOBAHNE,
mu@poBaHUe.

[IpenotrBpamars
HECaHKIMOHUPOBAHHBIN TOCTYTI
K JIMYHON KOH(PHUACHIINATILHON
uHbOopMaIuu, XpaHsiencs

Ha [ePCOHAIBHOM KOMITBIOTEPE,
MOOWJIbHBIX YCTPONCTBAX.
Ilpakmuueckue pabomot:

1. Anmueupycnuvle npocpammul.
2. [lTugpposanue oanmwvix

Hroro no pazneny
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Pa3znen 2. TeopeTnueckue 0CHOBbI HH(POPMATUKH

2.1

[IpencraBnenne
uHbOpMaIuu
B KOMIIBIOTEPE

19

Nudopmanusi, 1aHHbIC U 3HAHUS.
HupopmMalinoHHbIE TPOLIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepriBHBIE U TUCKPETHBIE
BEJIMYMHBI U curHaNbl. Heo0xo1mmMocThb
JTUCKpeTH3aIiuu nHpopmammu,
IIpEAHA3HAYEHHOM I XpaHEHNs,
nepeaadr u o0paboTKH B IIUGPOBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHMUE.
PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KObI.
JlekoupoBaHue COOOIIEHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOAOB. Y cnoBue daHo.
[TocTpoenne 0THO3HAYHO
JEKOUPYEMBIX KOJIOB C TOMOUIBIO
nepesa. I pagh An.A. Mapkosa. EnuHUITEI
M3MEPEHHUsI KOJIMYECTBA MH(OpMAIUH.
AndaBUTHBIN TTOIXO K OI[CHKE
KOJIM4eCTBa UH(POPMALIUH.

Cucremsl cuncienus. Pa3BépHyTas
3aIKCh LENbIX U IPOOHBIX YHCET

B IO3ULIMOHHOM CHCTEME CUMCIICHHUS.
CBoiicTBa MO3UIIMOHHOW 3aITUCH YU CIIA:
KOJIMYECTBO LU(P B 3alKUCH, TPU3HAK
JETUMOCTH YUCJIa HA OCHOBAaHUE

[TosicHATH CyIIHOCTD TTOHATHM
«uHGOPMAIIHS, «TAHHBIC, «3HAHUS.
Pemate 3anaun Ha u3MepeHue
uHpOpMaIH, 3aKIII0UEHHON B TEKCTE,
C TIO3UITMH aI(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSTHOCTHU MOSIBIICHUS] CUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIITHOCTD
JTUCKPETU3ALNY IPU XPaHEHUH,
nepeaadye ¥ 00paboTKe JaHHBIX

C IOMOIIIbIO KOMIIBIOTEPOB.
[IpuBOIUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX K0/10B. KonnpoBarth
U JIEKOJIMPOBATH COOOIICHUS

C UCTI0JIb30BAHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Ctpouth npedUKCHBIE KOJIBI.
KnaccudunmnpoBaTh CUCTEMBI
CUHUCJICHUS.

BrInosHATE CpaBHEHHE YHCEI,
3allMCaHHbBIX B IBOUYHOM,
BOCBMEPHUYHOW U IECTHAAATEPUIHON
CHUCTEMaXxX CUUCIICHUS.

OcyniecTBIATH MEPEBOJ YUCET MEKTY
JBOUYHOM, BOCBMEPUYHOMN
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CUCTEMBI CUYUCIIEHUA. AJITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CUCTEMBI CUUCIICHUS B ICCATUYHYIO.
AJNTOpPUTM NepeBoa KOHEUHOH P-nuHoi
JIpOOH B JECATUUHYIO. AJITOPUTM
MEepeBOAA LUEJIOr0 YUCIIA U3 IECATUIHOU
CUCTEMBbI CUucieHus B P-uunyio.
[lepeBoa KOHEUHOM IECATUYHOM JIpoOU
B P-uunyto. /IBonyHas, BocbMepUIHas
Y IIECTHAIATEpUYHAs CUCTEMBI
CUMCJIEHUS, CBSI3b MEXKAY HUMH.
Apudmernueckre onepanuu

B ITO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasnosewennas cucmema
cuucnenus. /[eouyno-oecamuunast
cucmema CYuUCiIeHus.

Koauposanne tekctoB. Konuposka
ASCII. OnHoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Komuposanue nzobpaxenuii. OnieHka
nH(OPMAITMOHHOTO 00bEMaA
rpaduUecKuX JaHHBIX NP 3aJJaHHBIX
pasperieHuy U TTyOnHe KOJUPOBAHUS
uBera. [[BeToBbie monenu. BexktopHoe

U IIECTHAIIATEPUIHON CUCTEMaMHU
CUHCJICHHUS.

BBIOTHATE ClIOXKEHUE U BEIYUTAHUE
YHUCEI, 3aMMCAaHHBIX B JBOMYHOM,
BOCBMEPUYHOMN U IIECTHAAATEPUIHOU
CHUCTEMaX CUUCIICHUS.

OcymecTBIATh KOJUPOBAHUE TEKCTOBOU
uH(OpMAIUU C TOMOIIBIO
KOJIUPOBOYHBIX TAOJHII.

Omnpenenars nHGOPMAITMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUH B pPa3HbIX
KOJIUPOBKaX.

Brruucasate pazmep BETOBOM MaTUTPHI
0 3HAYEHUIO OMTOBOM IITyOUHBI IIBETA.
Omnpenenars pazmepsl rpaduyecKux
(baiiIoB MPU U3BECTHBIX PA3PEIICHUN U
TIyOMHE KOJAUPOBAHUS IIBETA.
Boruucnsate nHGOpMALIMOHHBIN 00BEM
1TU(POBOI 3BYKO3AMKCH 10 YaCTOTE
JTUCKPETU3AINH, TITyOHMHE KOAUPOBAHHUS
Y BPEMEHU 3aIHCH.

Ilpakmuueckue padbomeut:

1. Jluckpemuszayus epagpuuecxoii
ungopmayuu.

2. Jluckpemuzayus 36yko60u
ungopmayuu
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KoaupoBanue. @opmatsl rpapuUECKuX
daitnos. Tpéxmepnas rpaduka.
®pakranbHas rpaduka.

KoaupoBanue 3Byka. OueHnka
UH(GOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JTUCKPETH3AINH U Pa3psITHOCTH
KOAMPOBAHUS

2.2

OcHOBBI aNre0opsl
JIOTUKHU

14

AnreOpa noruku. [lonsitue
BBICKa3bIBaHUS. BrICKa3bIBaTEIbHBIC
dbopmel (mpenukatsl). KBaHTOpHI
CYILIECTBOBAHUS U BCEOOIHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornyeckre BbIpaKeHUs.
Jlormueckue ToxaecTna.
JloKka3aTesnbCTBO JIOTMYECKUX TOXKIECTB
C TMOMOIIBIO TAOJIUI UCTUHHOCTH.
Jlornyeckue onepanuy 1 ornepanun
HaJl MHOKECTBaMH.

3aKoHBI anTeOphI JTOTUKH.
OKBUBAJIEHTHbIE MPE0Opa30BaHUS
JIOTMYECKUX BhIpaKEHUM. JIornueckue
YpaBHEHUS U CUCTEMbI YpaBHEHUM.
Jlornyeckue QyHKUMU. 3aBUCUMOCTH
KOJIMYECTBA BO3MOKHBIX JOTUYECKUX
(GyHKLMIA OT KOJTMYECTBA APTYMEHTOB.
[TonHbIE CHCTEMBI JIOTHYECKUX

[IpuBOIUTH IPUMEPHI DTIEMEHTaAPHBIX

Y COCTABHBIX BBICKA3bIBAHUM.
Pa3nuuath BICKAa3bIBaHUS U PEIUKATHI.
VY cTaHaBIMBAaTh CBSI3b MEKY alIreOpoi
JIOTUKH U TEOPHEN MHOKECTB.
BbluucasaTe 3HaY€HUs: TOTUYECKUX
BBIPAXKEHUH C JIOTUYECKUMHU
onepanusMi KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMILTAKAIIWH,
HKBUBAJICHIINHU.

[TpoBoauTh aHaIU3 TAOIUIT UICTUHHOCTH.
CtpouTth TaOIUITEI HCTHHHOCTH
JIOTUYECKUX BBIPAKEHUH.
OcCyleCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPKEHUI C UCTIOJIB30BAHUEM 3aKOHOB
anreOphl JIOTHUKH.

Ocy1ecTBIATh OCTPOEHUE
JIOTUYECKOTO BBIPAXKEHUS C TAHHOU
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GbyHKITUH.

Kanonmnueckue Gpopmbl TOrmueckux
BbIpakeHH. COBEpPILIEHHBIE
JIN3bIOHKTUBHBIC U KOHBIOHKTUBHBIC
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOCHUS MO TAOIUIE UCTUHHOCTH.
Jlornyeckue 37€MEHTHI B COCTaBE
koMmibroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHue cxem Ha JJOTHYECKHUX
AJIEMEHTAaxX 10 3aJaHHOMY JIOTHYECKOMY
BBIPKEHUIO. 3aIIACh JJIOTUYECKOTIO
BBIPAKEHMUSI 10 JIOTHYECKOU CXEME.
Mukpocxemovl u mexHono2us ux
npou3800cmea

TaOJIMIEN UICTUHHOCTH U €r0o
YIPOILIECHHE.

Pemars npocteie nornyeckue
YpaBHEHUS U CHCTEMbI YPABHEHHI.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCcTpOKCTBO CymMaropa

U TPUITEpA.

3anuchIBaTh JOTUYECKOE BBIPAKECHUE
I10 JIOTUYECKOU CXEME.

CtpouTh CXEMBI Ha JIOTUYECKUX
JIEMEHTAX 10 3aJJaHHOMY JIOTHYECKOMY
BBIPAKECHHUIO.

Ilpakmuueckue padomul:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MAOIUYHOM Npoyeccope

2.3

KommberorepHas
apudpmMeTrka

IIpencraBieHUE LEIBIX YUCET B TAMSITH
KoMIboTepa. OrpaHUYEHHOCTD
JIHAIa30Ha YUCelI MPU OTPAHUYCHUN
KOJIM4YeCTBa pa3psanoB. [lepenonHenue
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBBIE JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN JOMOJIHUTEIBHBIN KO/
OTPULIATEIIBHBIX YHUCEI.

[ToOGuTOBBIE JIOTHYECKHE OTIEPALIUH.
Jlornueckuii, apudmeTnyeckuii u
nukianaeckun capuru. ludposanue

[Tosmy4yaTh BHyTpEHHEE ITPECTABICHUE
L[EJIBIX U BEIIECTBEHHBIX YU CEN

B [TAMSITH KOMITBIOTEPA; ONIPEAEIATH
110 BHYTPEHHEMY KOJly 3HAYEHUE YHCIIA.
XapakTepus3oBaTh 0€33HAKOBBIC U
3HAKOBbBIE JJAHHBIE.

[ToSACHATH MOPSIAOK BHITIOJIHEHUS
apu(pMETUYECKUX Olepalui C LeJIbIMU
Y BEIIECTBEHHBIMU YUCIIAMU

B IIPOLIECCOPE.

[IpuMeHATh TOOUTOBBIE JIOTHUYECKUE
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C TIOMOIIIbIO TOOMTOBOM OTepaIuu
«uckmovaromee NIy,

[IpencraBiieHne BEIIECTBEHHBIX YHACEI

B MMaMSITU KOMIIBIOTEpA. 3HAYAIasl YacTh
Y MOPAIOK yncia. /lnana3oH 3Ha4eHUI
BEIECTBEHHBIX uncen. [IpodiieMbl
XPaHECHUS BEUIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA
pa3psAn0B. BeinosnHenue onepanui

C BEILLIECTBEHHBIMU YHUCIIAMHU,
HAKOIJIEHUE OUTUOOK MPY BEIYUCICHUIX

oTepaluu.
XapakTepu3oBaTh IPEACTaBICHUE

Y XpaHEHUE B IaMSITH KOMITbIOTEpa
BEILIECTBEHHBIX YHCEIL.

[TosicHATH IPUYMHBI HAKOTICHUS
OIIMOOK TP BBIYUCIICHUSIX

C BEIIIECTBEHHBIMU YUCJIaMHU.
Ilpakmuueckue padomot:

1. M3yuenue nopaspsaono2o MauuHHO20
npeoCcmasiieHus Yevlx U 6euecmeeHHblx
yucern

Hroro no pazneny

40

Pa3znes 3. AropurMbl ¥ IpOrpaMMHpOBaHKe

3.1

BBenenue
B MPOrPaMMUPOBAHUE

16

Onpenenenne BO3MOKHBIX PE3YyJIbTATOB
pabOTHI MPOCTEUIITUX AIITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMHU U
BBIUHCIIUTENIBHBIX aJITOPUTMOB.
Omnpenenenre UCXOAHBIX JaHHbBIX,

IPU KOTOPBIX AJITOPUTM MOXKET JaTh
TpeOyeMblil pe3yJbTarT.

OTansl peieHus 3a7ad Ha KOMITbIOTepe.
HNHucTpyMeHTalIbHBIE CPE/ICTBA:
TPAHCIATOP, OTIAMUHK,
npodumrpoBIKK. Kommisiuys

U MHTEPIpETaIUs IPOTpamMM.
BuptyanbHble MaliuHbl.
WNuterpupoBanHas cpena pa3padoTKu.

BoiacHATh pe3ynbTaT paboTsl
aIropuTMa JUisl UCTIOTHUTEIS

IPU 33JaHHBIX UCXOJHBIX JaHHBIX,
ONPEIEHATh BO3MOXKHBIE HCXO/IHBIE
JAHHBIE JUISl U3BECTHOTO PE3yJIbTaTa.
[IpuBOANTH NPUMEPHI AITOPUTMOB,
CoJIepKalIMX NOCJIe0BaTENbHbBIE,
BETBSIMECS U HUKINYECKHE CTPYKTYPHI.
AHaJIN3UPOBATh IUKINYECKUE
AITOPUTMBI JJIsI UCTIOJTHUTESL.
BoigensaTe aTansl pemeHus 3a1a4um
Ha KOMITBIOTEpE.

[TosICHATB CYIIHOCTB BBIJEJIEHHBIX
JTaIoB.
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MeToap! 0TIIAAKK IPOrpaMM.
Hcnonb30BaHe TPACCUPOBOYHBIX
tabnui. OTaag0YHbINA BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touxu ocranosa. [IpocMOTp 3HaUEHHM
NIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Turmbl JaHHBIX:
LIEJIOYMCIICHHBIE, BEILIECTBCHHBIE,
CHUMBOJIbHBIE, JJOrHueckue. BeTBneHus.

CnoxHbie YCJII0OBHA. I_[I/IKJ'II)I C YCIIOBHCM.

[{UKIBI 10 TIEPEMEHHOM.
B3anmo3aMeHs€MOCTh Pa3InYHbIX
BUJIOB LIMKJIOB. IHBapHaHT LUKIIA.
CocraBneHue yKiIa ¢ UICIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO NHBApUAHTa
LUKJIA.

JIOKyMEHTHUpPOBAHHE MTPOTPAMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBKa onucaHus MPOrpamMMsl

Y UHCTPYKLHH JJIS TOJIb30BaTENS.
AnTopuTMBI 00pa0OTKH HATYPAITBHBIX
YuCeJ, 3aMCAaHHBIX B MO3ULIMOHHBIX
CUCTEMax CUMCJICHUS: pa3OueHue
3aMKCH YMCiia Ha OTACNIbHbBIC ITU(PHI,
Hax0>JICHUE CYMMBbI U TPOU3BEACHUS
uudp, HAX0XKACHUE MAKCUMATbHOU

OTnaxxuBaTh IPOrPAMMBI C TOMOIIBIO
TPacCUPOBOYHBIX TAOIHUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIaIYMKa CPEJIbl MPOTPaMMHUPOBAHUSI.
CocTaBiATh JOKYMEHTALIMIO

Ha MPOTpaMmy.

Pa3pabatbiBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMUPOBAHUS
aITOpUTMBI 00PAOOTKHU LENbIX YUCEI,
B TOM 4YHCJI€ TEPEOOPHBIE aJTOPUTMBI.
Pa3zpabatbiBaTh mporpamMmsl

JUTs1 0OpaOOTKM JIaHHBIX, XPAHAIIUXCS
B TEKCTOBBIX (paitnax.

Ilpakmuueckue pabomoi:

1. Buidenenue u oopabomra yugp
Yenoeo Yucia 8 pasiuyHblX CUCEMAX
CUUCTIEHUSL C UCNONIb308AHUEM ONEPaAYULi
Yeno4YUCIeHHOU apuphmMemuKu.

2. Pewenue 3adau memooom nepebopa.
3. Obpabomka 0auHbIX, XPAHAUWUXCS

6 Qaiinax
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(MUHUMAJIBHOM ) TUPPHI.
Haxosxmenne Bcex MpoCThIX Ynces

B 3aJlaHHOM Juara3oHe. [IpencraBienue
qHCIIa B BHJIC HA0Opa MPOCTHIX
COMHOXXHTENEH. AITOpUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHALIUXCS

B (baitmax. TeKCTOBBIC U TBOUYHBIE
daiinbl. @aiioBble IEPEMEHHBIC
(daitnoBble ykazarenu). Utenue

u3 (aiina. 3anuch B aiin

3.2

BcniomorarenbHbie
aJTOPUTMBI

Pa3Ouenue 3amaun Ha MOA3a1a4H.
[ToamporpaMmsl (TIpoLIeAYPHI U
¢bynkuun). Pekypcus. PekypcuBHbie
00BekThI ((ppakTaibl). PekypcuBHbie
npoleaypbl U QyHKIIUU.
Hcnonp3oBanue cTeka Jijisi OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHne CTaHAAPTHOM
OMOMMOTEKH S3bIKA MPOTPAMMUPOBAHUS.
[MToaxnroueHue OMOIUOTEK
MOANPOrpaMM CTOPOHHUX
npousBoauTese. MoayabHbIN NPUHLAI
MOCTPOCHUS TIPOTPaMM

Pa30uBaTh 3aauy Ha MoA3aAauH.
OdopMIIATh JIOTHUECKH LIEJIOCTHBIE
WM MOBTOPSItOLIUECs (hparMeHThl
IPOrpaMMbl B BUJIE€ MOAIPOrPAMM.
[TosICHATB CYIIHOCTH PEKYPCUBHOIO
aNnropuTMa.

Haxoauth pexkypcuBHbIE OOBEKTHI

B OKPY’KarOIlIEM MUPE.

Omnpenenars pe3ynbTaT paboTh
IIPOCTOTO PEKYPCHUBHOT'O AJITOPUTMA.
Hcnonb30BaTh CTaHAAPTHBIE
OMOTMOTEKU OANPOTrpaMM S3bIKa
porpaMMHUPOBaHUsI, OMOITMOTEKU
CTOPOHHHUX ITPOU3BOAUTEIICH.
[IpuMeHATs MOYJIBHBIA IPUHIIUIT
pu pa3paboTKe NPOrpaMM.
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Ilpakmuueckue pabomoi:

1. Hcnonvzosanue noonpocpamm
CMaHOapmuou OuOIUOMeKU SA3bIKA
NPOSPaAMMUPOBAHUSL.

2. Pazpabomka noonpoepamm.

3. PexypcugeHnvie noonpozpammbi.

4. Mooynbublil npuHyun NOCMpoeHUs
npozpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMKEHHOE pELICHUS 3a/1auu.
YucneHHble METOIbI PEIICHUS
YpaBHEHUI: METOJ1 repedopa, METOT
MOJIOBUHHOTO jesieHus. [Ipubnmxénnoe
BBIYUCJICHUE JIJTUH KPUBBIX.
Brraucnenue miomaaei Guryp ¢
MTOMOIIIBIO YHUCIICHHBIX METOJI0B (METO/
MPSIMOYTOJILHUKOB, METO/ TPATICIIHIA).
[Touck Mmakcumyma (MUHUMYMA)
GbyHKIUMA OTHOU MTEPEMEHHON METOIOM
MOJIOBUHHOTO JIEJEHUS

[TosicHATH IPUHITUTIBEI pa0OTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXIy TOYHBIM H PUOIKEHHBIM
PEIICHUSIMHA BEIYHCIIUTETHLHBIX
3amad.

Pa3pabartbeIBaTh 1 OTJIAKUBATH
IPOTPAMMBI, PEATU3YIOIIHNE
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPUOTIHKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

U TIonianen Guryp, noMCK MakKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOU.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewenue ypagneHuil.
2. Ilpubnusicénnoe gviuucierue OnuH
KpUBbIX U niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMQ)

dyuryuu
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3.4 | AnropuT™Mbl 00pabOTKH 5 O06paboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb3oBath BCTpoeHHbIE QYHKIIUN
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3BIKa MMPOTPAMMUPOBAHHUS
POrpaMMUPOBAHMUS 151 00pabOTKH 111 00paObOTKHU CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTbiBaTh U OTIAKUBATD
00pabOTKH CUMBOJIBHBIX CTPOK: IPOrpaMMBbI, PeaTU3yIOIINE TUTIOBBIE
NOJICYET KOJIMUECTBA MOSBICHUMN aITOPUTMBI 00PAOOTKH CUMBOJIBHBIX
CUMBOJIa B CTPOKE, pa30MEHUE CTPOKH JTAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA M0 IPOOEIbHBIM CHMBOJIAM, IPOrpaMMHUPOBAHMS.
MOUCK MOJCTPOKU BHYTPH JIaHHOM [IpeoOpazoBbIBaThH YKCIIa
CTPOKH, 3aME€Ha HalICHHOW MOJICTPOKH | B CUMBOJIbHYIO CTPOKY U 0OpaTHO.
Ha JIpYTyIo cTpokKy. I'eHepanus Bcex Ilpakmuueckue pabomoi:
CJIOB B HEKOTOPOM aJipaBuTe, 1. Ilocumesonvuas obpabomka cmpox.
YAOBJIETBOPSIOIINX 3aJaHHBIM 2. Obpabomka cmpok
orpannueHusM. [IpeoOpa3oBanue unucna | ¢ ucnonrvzosanuem QyHKyu
B CUMBOJIbHYIO CTPOKY M 0OpaTHO CMaHoapmuou 6UOIUOMeKU s3bIKA
NPOCPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emBOPAIOUUX 3A0AHHOMY
VCA08UI0
3.5 | AnropuT™Mbl 06paboTKH 10 MaccuBbl ¥ IOCIIEI0BATEIBHOCTH [TpuBOoAUTH MPUMEPHI OJTHOMEPHBIX

MaCCHBOB

yrcen. Berauciaenne 0000MEHHBIX
XapaKTEPHUCTHK AJIEMEHTOB MacCHBa
WJIA YHCJIOBOM ITOCJIENOBATEILHOCTH
(CyMMBblI, IPOU3BEACHHUS], CPETHETO
apruPMETHIECKOTO, MUHUMAJTLHOTO
1 MaKCHMAaJILHOT'O DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MAaCCHUBOB.

[IpuBOAMTH MpUMEPHI 33724

13 IOBCEHEBHOM KH3HH,
MPEAIOIaramX UCI0JIb30BaHNE
MAacCCHBOB.

PazpabaThiBaTh U OTJIAXKUBATH
MPOTrPaMMBbl, PEATTU3YIOIINE TUTIOBBIC
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YZIOBJIETBOPSIOLIUX 33 JaHHOMY
yCJIOBUIO). JIMHEWHBIN OUCK
3aJJaHHOTO 3HAYCHHSI B MAaCCHUBE.
CopTrpoBKa OTHOMEPHOTO MACCHBA.
[TpocTeie MeTOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BEIOODA,
COPTHPOBKA BCTaBKaMHu ).
CopTHpoBKa CIUSHUEM.

BricTpas copTrpoBKka MaccuBa
(amroputm QuickSort).

JIBOMYHBII TOUCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIByMepHbIE MaCCUBBI (MATPHULIBI).
AnropuTMbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JTHEHHE IBYMEPHOTO
YHCIIOBOTO MaCcCHBa MO 3a/1aHHBIM
IpaBHJiaM, TIOUCK AJIEMEHTa

B IBYMEPHOM MacCHBE,

BBIYHCIIEHHE MaKCUMyMa (MUHUMYyMa)
¥ CYMMBI 3JIEMEHTOB JIByMEPHOTO
MaccHuBa, MepecTaHOBKa CTPOK

U CTOJIOLIOB IBYMEPHOI'O MacCHUBa.
Paszpabomka npoepamm ons pewenus
NPOCMbIX 340a4 AHANU3A OAHHBIX
(ouucmra oannvix, Knaccugurayus,
AHAIU3 OMKIOHEHUIL)

aJITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
Y IBYMEPHBIX MAaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMUPOBAHHSI.
Paspabamvieams npoepammol

0Jis1 peuleHus nNPOCMblX 3a0a4 AHAIU3A
OAHHBIX.

Ilpakmuueckue padomeul:

1. 3anonnenue maccusa.

2. Boruucnenue 0606uénnvix
Xapakmepucmuxk Maccuea (Yuciosou
NOCe008aMenbHOCMU).

3. Ilouck munumantbHo2o
(MAKCUMANIbHO20) dlIeMEHMA 8 YUCTIO80M
maccuse.

4. Jlunetinwviii nouck 3a0aHHO20
3HAYEeHUsl 8 MACCUse.

5. Ilpocmwie memoOdwvl copmuposxu
maccusa.

6. bvicmpas copmuposxka maccusa.

7. Jlsouunwiii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwvix

Hroro no pazneny

44
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Pasznen 4. UndopmaunoHHble TEXHOJIOTHH

4.1 | ObpaboTKa TEKCTOBBIX 6 TexcToBBI Mpoueccop. PazpabaTeiBaTh CTPYKTYpY TIOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u popmaTupoBaHHeE. Hcnons3oBathk cpeicTBa aBTOMaTU3alAN

[TpoBepka opdorpaduu u rpaMMaTHKU. | IPU CO3JAHUH TOKYMEHTA.
CpencTBa novcka 1 aBTO3aMEHbI [IpuMeHsTh paBUIa HIUTUPOBAHUS
B TEKCTOBOM ITPOLIECCOPE. UCTOYHUKOB U 0(OPMIICHHS
Hcnonb30BaHuE CTHIIEH. OonbamorpauyeCcKux CChLIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIE [IprHMMAaTh yyacTHe B KOJUIEKTUBHOU
JNOKYMeHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJl JOKYMEHTOM.
KonnextuBHas pabota ¢ jokymMmeHTamu. | BeimonHsaTe HAOOp M POCTYyIO BEPCTKY
HHCTpyMEHTBI pelieH3UPOBaHMUS MaTeMaTHYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsie | Ilpakmuueckue padomot:
cepBuchl. JlenoBas nepenucka. Pedepar. | 1. Bépcmka ookymenmos
[TpaBuiia TUTHPOBAHUS UCTOYHUKOB U ¢ MamemamudecKkumu Qopmynamu.
odopmiieHUs1 OubIHOrpaduuecKux 2. Mnozocmpanuurvie 0OKyMeHmMbL.
ccputok. OdopmiieHne crnucka 3. Konnexmugnas paboma
muteparypsl. Cmanodapmeol ¢ OOKyMeHmamu
oubUOCpapuyecKux OnUCarHui.
3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOM
TeKkcTa. TeXxHu4YecKue CpesicTBa BBOIA
TekcTa. Criennanu3upoBaHHbIE CPEACTBA
pEeIaKTUPOBAHUS MAaTEMaTUYECKUX
TEKCTOB

4.2 | AHanmM3 naHHBIX 8 Amnanu3 nanabix. OCHOBHEBIE 3a/1a9U [TpuBOIUTH IPUMEPHI 3a]1a4 aHATH3a

aHaJIN3a TaHHBIX: IPOTHO3UPOBAHME,
KJaccu(uKaIus, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUIA.

JAHHBIX.
[TosicusaTh HAa MpUMeEpax
IIOCJIEN0BATENBHOCTD PEIICHUS 3a1a4
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[TocnenoBaTenbHOCTh peLICHUS 3aAa4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JAHHBIX, OYNCTKA U OLIEHKA Ka4eCTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIEH, MPpeoOpa3oBaHUE JaHHBIX,
BU3YaIM3aIUsl JaHHBIX, THTEPIIpeTalus
pe3ynbraroB. [IporpamMmmHble cpeacTBa
Y UHTEPHET-CEPBUCHI AJI1s1 00pabOTKH

U TIpe/ICTaBIICHUS JaHHBIX. bombiine
naHHble. MammHHOE 00yueHue.
Humennexmyanouwiti ananus OaHHbIX.
AHanu3 1aHHBIX C TOMOLIbIO
AJIEKTPOHHBIX TabsuL. Beiuncnenue
CYMMBI, CPEIHETO apu(PMETHIECKOTO,
HanOOJIbLIEro (HAMMEHBIIIET0) 3HAUCHHUS
nuara3oHa. Beraucienue

K03 GUITMEHTa KOPPEISIIH ABYX PSAIOB
naHHbIX. [TocTpoenue cTonbyarsIx,
JMHEWYATHIX U KPYTOBBIX THATPAMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonGop nuHUM TpeHaa, perieHne 3aaa4d
IPOTHO3UPOBAHMUSL.

YucneHHoe peleHre ypaBHeHUN

C MOMOIIBI0 TO00pa MmapameTpa.
OnTuMH3aus Kak TOUCK HAWITy4Ilero
peleHus B 3aJJaHHbIX YCIOBHUSAX.
[leneBast pyHKLIMSL, OTpaHUUEHUSI.

aHaM3a JaHHBIX.
Pemars npoctele 3a1aun ananusa
JAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX
Ta0HII.

Hcnons30BaTh COPTUPOBKY U (PUITBTPHI.
Hcnonws30Bath cpencTBa I€I0BOM
rpaduKy sl HATJISTHOTO
MIPE/ICTAaBIICHUS JIaHHBIX.

Pemate mpocTthie pacuéTHbie U
ONTHUMH3ALMOHHBIE 33/1a4U C TTOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue paoomot:

1. Ananuz oannvix ¢ nomowvio
9NEeKMPOHHBIX MAOIUY.

2. Haensionoe npeocmasnenue
Pe3yIbmamos CmamucmuyecKol
006pabomku OaHHbIX 8 8UOE OUACDAMM
cpedcmeamu pedakmopa 1eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAaHLE.

4. Yucnennoe pewienue ypagHenuil

C NOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWbIO INEKMPOHHBIX MabIUY
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JlokanbHbIE U TI00ATEHBIT MUHUMYMBI
1eneBoit pyHkimu. Pemenue 3amaq
ONTUMU3AIMHU C TOMOIIBIO
AJIEKTPOHHBIX TAOJINIT

Hroro no pazneny 14
PezepBHOE Bpems 14
OBUIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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11 KJIACC
Ne HaumenoBaunue KonnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
/1 pa3aenoB U TEM 4acoB IIporpaMmHoOE coziepkaHue 00yYaroIIMXCs

y4eOHOro npeaMera

Pa3znen 1. TeopeTnueckue ocH

0OBbI HHGOPMATHKHU

1.1

Nudopmanus
Y UH(OPMALIMOHHBIE
IIPOLIECCHI

10

TeopeTndeckne Moaxoabl K OI[EHKE
KOJIM4eCTBa MH(POPMALIMH.

3aKoH aITUTUBHOCTU UH(POPMAIIUH.
®opmyna Xaptiu. Uudpopmanus u

BeposTHOCTh. Dopmyiia I1lenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CoKATHS
JTAHHBIX

C OTEPSIMU. Y MEHBIIICHUE TJTyOUHBI
KoJiupoBaHus 11BeTa. OCHOBHBIC U
anroputmoB cxatus JPEG, MP3.
CKOpOoCTb nepenauu TaHHBIX.
3aBUCUMOCThH BPEMEHH Tepeiaun

OoT UH(POPMAITMOHHOTO 00bEMA TAHHBIX
Y XapaKTePUCTUK KaHaja CBSI3H.
[Tpy4rHBI BOSHUKHOBEHUS OMIMOOK
npu nepegade naHHbIX. Kogpl,
MO3BOJIAIOIINE OOHAPYKUBATh U
UCITPABJISThH OMTMOKU, BO3HUKAIOIITUE
Ipu niepeaayde JaHHbIX. PaccTrosiHue
Xsmmunra. Koauposanue

XapakTepu3oBaTh pa3InyHbIE
TEOPETHUECKHE MTOAXOBI K OTICHKE
KOJIM4ecTBa MHGOPMAIIUH.
OnuckIBaTh U3y4aeMble aJITOPUTMBI
C)KaTHsl TaHHBIX, CPABHUBATh
pE3yNbTaThl UX PAOOTHI.

PemaTe 3a1aun Ha ornpeienieHre
BpPEMEHU TIepe/Iaun JaHHBIX 10 KaHATY
CBSI3U C I3BECTHBIMH XapaKTEPUCTHKAMH.
[TosicHATH TPUHITUIIBEI OOHAPYKCHUS

Y UCIIPaBJICHUS OLIMOOK MPH Tiepeaade
JTAQHHBIX C TIOMOIIBIO
MMOMEXO0YCTOWYNBBIX KOJIOB.

[TosicHATH 3HAYEHUE TOHATHI
«CUCTEMaY, IIOJICUCTEMAY,
«CUCTEMHBIN YD HEKT,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3M JIJIS JJOCTYIKEHUS 11eTTN
YIpaBJICHUS.

Ilpakmuueckue padomeut:

1. Corcamue 0aHHBIX ¢ NOMOWBIO
aneopumma RLE.
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c moBTopeHrueM 6uToB. Koibl
X3MMHUHTa.

Cuctempl. KOMITIOHEHTBI CHCTEMBI U UX
B3aumoeicTeue. CucteMHbIi 3P deKT.
YmpasneHue kak HHOOpMAITMOHHBIN
nporecc. OOpaTHast CBSI3b

2. Corcamue OaHHbIX ¢ NOMOWBIO
aneopumma Xagppmana.
3. Corcamue 0aHHbIX ¢ nomepsamu

(ancopummur JPEG, MP3).
4. [lomexoycmotiuugvle KOObl

1.2

MonenupoBanue

Mogenu u monenupoBanue. Llens
MOJEIUPOBaHUsA. AJIEKBATHOCTD
MOJICNIA MOJICIIUPYEMOMY OOBEKTY WITH
MPOIIECCY, LIETH MOJICIIUPOBAHMUS.
dopmann3zanus NpUKIaJHbIX 3a1a4.
[IpencraBiienne pe3ynbTaToOB
MOJICIIUPOBAaHUs B BUE, YIOOHOM

JIJIS1 BOCTIPUATHS YEJIOBEKOM.
['paduueckoe mpeacTaBiIeHUE JAHHBIX
(cxembl, TaOIULBI, TPAPUKH).

I'padwi. OcHoBHBIE TOHATHUSI. BUIbI
rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXKHOCTH. Penienue
ITOPUTMUYECKUX 33]1a4, CBA3aHHBIX
¢ aHam3oM rpadoB (TOCTPOCHUE
ONTUMAJILHOTO IyTHU MEXK]Y
BepIrHamMu rpada, onpeneaecHue
KOJINYECTBA PA3TUYHBIX ITyTEH MEKTY
BEPIIMHAMH OPUEHTHUPOBAHHOTO
aIMKJIMYeCcKOTOo Tpada).

Hepesbsi. bunapuoe nepeso. JlepeBbs

OrnpenensiTe MOHATUS «MOIEIbY,
«MOJICIINPOBAHUEY.
Knaccudumuposars moaenu

110 33JJaHHOMY OCHOBAHHUIO.
Onpenensite Ueiab MOICIUPOBAHUS

B KOHKPETHOM CJIyYae.

[IpuMeHSTh anTOPUTMbI HAXOXKICHUS
KpaT4yalllinX yTENH MEXy BEPIINHAMU
OpPUEHTHUPOBAHHOTO rpada.
[IpuMEHSITh AJITOPUTMBI OTIPEICIICHUS
KOJIMYECTBA PA3IUYHBIX MMyTEH MEXKIY
BEpILIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYEeCKOro rpada.

[IpuBOIUTH PUMEPHI UCTIOTB30BAHUS
JIepeBbEB U TpadoOB MPHU ONMHMCAHUH
O0OBEKTOB U MPOIIECCOB OKPYKAIOIIETO
MHUpa.

CtpouTs iepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIETb
HEKOTOPOU CUTYAIIUH.

JlaBaTh onpeiesieHue BBIMTPBIITHON
CTpaTeruu.
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noucka. Crioco0sl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUCCKUX
BBIPAXEHUI B BUJIE IEPEBA.
JIMCKpETHBIC UTPHI IBYyX UTPOKOB

¢ nmosHOM mHpopManuen. [Toctpoenue
JepeBa rnmepedopa BapruaHTOB, OTIMCAHUE
CTpaTETUH UTPHI B TAOTMIHOHN (opMme.
BBIUTPBIITHBIC U TIPOUTPHIIITHBIC
TIO3UITNH. BEIUTPBINTHBIC CTPATETHH.

CpeﬂCTBa HCKYCCTBCHHOI'O HHTCJLJICKTA.

CepBHUCHI MAIIIMHHOTO MEPEBOJIA U
pacrio3HaBaHUs YCTHOM peUn.
KorHutuBHBIE CEPBUCHI.
Nnentudukaius v mouck
M300paKeHUM, pacrioO3HaBAHUE JIUII.
CamooO0yuaroniyecsi CUCTEMBI.

N cKyCCTBEHHBIM UHTEIIEKT

B KOMITIOTEPHBIX UTPaX.
Hcnonn30Banne MeTOI0B
HMCKYCCTBEHHOT'O MHTEJIJIEKTA

B 00yJarommx cucTemMax.
Hcnonp30Banne METOA0B
MCKYCCTBEHHOTO MHTEIIJIEKTA

B poboToTexHuke. UHTepHET BemIei.
IIepcnekTUBBI pa3BUTUS
KOMITbIOTEPHBIX HHTEIIEKTYJIbHBIX
cucteM. HelipoHHbie ceTn

OnuckIBaTh BRIMTPHILIHYIO CTPATETHIO
B 3aJJaHHOM UTPOBOM CUTYaLlUH

B (hopme JiepeBa WK B TAOTUIHON
dbopme.

[ToSCHATH MOHATUS «UCKYCCTBEHHBIN
MHTEIJIEKTY, «KMAIIMHHOE 00yUECHUEY.
[IpuBOoMTHE MpUMEPHI 3aa4,
pelaeMbIX C MOMOILBIO
HMCKYCCTBEHHOT'O UHTEILJIEKTA.
Ilpakmuueckue pabomot.

1. Ilouck eviuepvliunou cmpamezuu

8 uepe ¢ NOJHOU UHpopmayuell.

2. Cpedcmea ucKyccmeeHH020
uHmeniekma

Hroro no pazneny

18
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Paznen 2. AiropuTMbl M IPOrpaMMHpPOBaHHe

2.1 | DneMeHTbl TEOpUU 6 dopmanuzanus MOHATUS aJrOpUTMa. [TosiICHATH OHATHUS «BBIYUCIUTENbHBIN
JITOPUTMOB Mammuna TeropuHra Kaxk MIPOLIECCY, «CIOKHOCTh AITOPUTMAY,

YHUBEpCaIbHasi MOJEIb BBIYMCICHH. «3((PEKTUBHOCTD AITOPUTMAY.
Te3uc Yépua—TrropuHra. [TpuBoauTh IpuMepsI 3G (HEKTUBHBIX
Mawuna Ilocma. AITOPUTMOB.
Hopmanvnwvie ancopugpmer Maproasa. CocCTaBISTh POrpaMMBbI JIJI1 MalIUHbI
Aneopummuuecku Hepaspeuiumvle Thropunra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams HopmanbHule
Hesoszmooicnocms aemomamuueckotl aneopughmol Mapkosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOKHOCTU U3BECTHBIX
OneHKa CI0)KHOCTH BBIUNCICHUMN. aJITOPUTMOB.
Bpewms pabotsl 1 00bEM ucnonb3yemoii | Ilpakmuueckue padomet:
MaMsITH, KX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmoti npocpammsl
UCXOJHBIX JaHHBIX. OLeHKa 0151 mawunsl Toropunea
ACUMIITOTHYECKOU CII0)KHOCTHU
aITOPUTMOB. AJITOPUTMBI
MOJMHOMHUATIBHOU CJIIOKHOCTH.
[lepebopHbie anroputmsl. [Iprmepbl
Pa3IUYHBIX AITOPUTMOB PEIICHUS
OIHOM 3a/1a4M, KOTOPBIE UMEFOT
Pa3IUYHYIO CJI0KHOCTh

2.2 | AlropuT™MBbl 28 [Tonck mpoCThIX YKCEN B 3aJaHHOM Hcnonp30BaTh allrOPUTM «PELIETO

Y CTPYKTYPbI JaHHBIX

JIAAIa30He C MOMOIIBIO AITOPUTMA
«pemiero DpaTtocheHar.
MHoropaspsasble Leble Yuca,
3a]a4M JUTMHHON apu(pMETHKH.

OparocdeHay A MorcKa MPOCThIX
qrces B 3aJJaHHOM JTUara3oHe.
[TosicHATH PUHIMIIBI 00PaOOTKH
MHOTOPa3PSHBIX LIETBIX YUCEI
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CrnoBapu (accolliaTUBHBIE MACCHUBBI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBAps JUTsl 3aJaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeenHoM
sA3viKe. Bvloenenue
nocneoosamenbHocmetl no wadioHy.
Pecynapnvie svipascenus. Yacmommuiil
aHanus.

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BhIpakeHus. Boruncienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3aMKMCaHHOTrO B MOCT(HUKCHOM PopMme.
Ouepenu. Mcnonp3oBanue ouepean
JUTSI BPEMEHHOTO XPAHCHHUS TAHHBIX.
Cesaznvle cnucku. Peanuszayusa cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
AnroputMmel Ha rpadax. [Toctpoenue
MHUHHAMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. Ob6x00 epaga
6 wupury. KonmaecTBo pa3muHbIX
IIyTEN MEXKy BEpLIMHAMMU
OPUEHTHUPOBAHHOTO AITUKINIECKOTO
rpada. Anroput™m JleiKCTpHI.
Aneopumm Dnotioa—Yopwanna.

Y PEAIN30BbIBATH COOTBETCTBYIOIINE
AITOPUTMBI Ha SI3BIKE
IPOrpaMMHUPOBAHUS.

[IpumeHsTh ciioBapu (acCOUUAaTUBHBIE
MacCCHUBBI, 0OTOOpaXXEHHsI) B 3a/1a4ax
00pabOTKH TaHHBIX.

BrINOMHATE NpOCTON aHAINA3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM YHUCJIE
C MUCIIOJIb30BAaHUEM PETYJIAPHBIX
BBIPAKCHUMU.

[TosicHATH IPUHIUIIBI pa0OTHI CTEKA
Y OYEPENU, UCIIOIB30BATh CTEKH

Y OYepeau IS PELICHUS
ANTOPUTMHYECKHUX 3a/a4.
Peanu3oBbIBaTh U UCTIOIB30BATH
JIBOMYHbIC (OMHAPHBIE) 1€PEBbS

U rpadbl 4714 perieHus 3aaad
00pabOTKH TaHHBIX.

Hcnonp30BaTh TMHAMUYECKOE
MpOrpaMMUPOBaHUE

JUTSl BBIYMCIIEHUS] PEKYPCUBHBIX
byHKIM, moIcYETa KOJIUYECTBA
BAPUAHTOB U PEILICHUs 3a1a4
ONTHMU3ALNH.

Ilpakmuueckue pabomul:

1. Iouck npocmuix uucen 8 3a0aHHOM
ouanasomue.
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JepeBbs. Peanu3zanus nepesa

C HOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) TEPEBBSI.
[TocTpoenue nepesa i 3a1aHHOTO
apu(PMETHIECKOTO BRIPAKEHUS.
PexypcuBHBIE aITOPUTMBI 00X0/1a
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau Iyt 00Xo/1a Aepena.
JvnHaMuueckoe NporpaMMHUpPOBAHHE
KaK METO/JI PEIICHUS 3a4a4 C
COXpPaHEHHEM ITPOMEKYTOUYHBIX
pE3yAbTaTOB. 3aa4H, PEIIAEMbIE C
MTOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX (DYHKIUMN, TOACUET
KOJINYE€CTBA BApUAHTOB, 33J1a41
ONTUMU3AIUU

2. Peanuzayus evruucienuil

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue angasumno-
YacmomHoz20 cio6apsi 0 3a0AHHO20
meKkcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3bIKE.

5. Buiuucnenue apugpmemuueckoco
BbIPAINCEHUS, 3ANUCAHHO20

6 nocmeuxcHoti gpopme.

6. Ucnonvzosanue ouepeou.

7. Hcnonvzosanue oepesves

0151 8LIYUCTICHUSL APUPMEMUYECKUX
BbIPANCEHU.

8. Buluucnenue onunvl Kpamuaiiuie2o
nymu medxicoy eepuuHamu epagha
(aneopumm [etikcmpuot).

9. Buiyucnenue pekypcusHvlx QyHKyul
€ NOMOWbIO OUHAMUYECKO20
nPOSPAMMUPOBAHUSL.

10. Iloocuém xonuuecmea sapuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWbIO OUHAMUYECKO20
npPOCPaAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 ITousitue 00 0OBLEKTHO- [TosiCHATH OCHOBHBIE MPUHITUIIBI
OpPHUEHTHPOBAHHOTO OpUEHTHUPOBAaHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOTPaMMHPOBAHUS nporpammupoBadu. OOBEKTHI U MIPOTPaMMHUPOBAHUS.

kyaccbl. CBOMCTBA M METO/IbI OOBEKTOB. | [IpoekTHpoBaTh U UCIIOJIB30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIHN3. | MMPOCTHIE KJIACChI OOBEKTOB.
Pa3paboTka mporpamm Ha OCHOBE [IpoekTrpoBaTh nEpapxuu KJIacCoB
00BEKTHO-OPUEHTHUPOBAHHOTO TIOIX0/1A. | JIJISl OTMMCAHMS TPEIMETHON
WNukancynsiys, Hacaea0BaHue, obnacTu.
MOJIUMOPHU3M. Pa3pabateiBaTh IpOrpamMmbl
Cpensbl ObICTpO# pa3paboTKu Cc rpaguuecKuM UHTEpPeiicom.
nporpamm. [IpoextupoBanue N3y4aTh BTOPOM S3BIK
uHTepdeiica moib30BaTels. MIpOTrpaMMUPOBAHUS
Hcnonp30BaHue roTOBBIX ypaBisieMbiX | Ilpakmuueckue padomot:
AJIIEMEHTOB JIJIS1 IOCTPOCHUS 1. Hcnonvzosanue 20moguvix Kiaccos
uHreppdeiica. 8 npozpamme.
0030p S3BIKOB IPOTPAMMHUPOBAHHSI. 2. Paspabomka npocmoii npocpammbi
[TonsiTe 0 MapagurMax C UCNONIL30BAHUEM KIACCOS.
porpaMMUpOBaHus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYIAYUIO.

4. Paspabomka uepapxuu Kiaccos.

5. Paspabomka npocpammbi

¢ epaghuueckum unmepgheticom

Htoro no pazgeny 50
Pasznen 3. UndopmaumoHHble TEXHOJIOTHH

3.1 | KomnerorepHo- 8 DTarbl KOMILIOTEPHO- BrigensiTe 3Tansl KOMIIBIOTEPHO-
MaTEMaTHIECKOE MaTEeMaTUYECKOTO MOJICTUPOBAHMUS MaTEeMaTHIECKOTO MOJICTUPOBAHUS
MOJIETUPOBAHUE MOCTaHOBKA 33]1a4yM, pa3padoTKa ¥ PEATN30BBIBATH MX C TIOMOIIHIO
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MOJENH, TECTUPOBAHUE MOJIEIIH,
KOMIIBIOTEPHBIN

JKCIIEPUMEHT, AaHAJIU3 PE3YJIbTATOB
MOJICITUPOBAHUA.

JuckpeTu3anus npu MaTeMaTH4eCKOM
MOJICTUPOBAHUHN HETIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremaTnyeckne MoJIenu

B DKOHOMHUKE. BeIunucianTeabHbIe
AKCIEPUMEHTHI C MOJICIISIMHU.
Komnwvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaToOB
AKcTiepuMeHTa. MeTo ] HAMMEHBIITNX
KBaJipaTtoB. OLEHKA YHCIOBBIX
napaMeTpoB MOJACTUPYEMBIX O0BEKTOB
U rporeccoB. BoccranoBnenue
3aBUCUMOCTEN 110 pe3yapTaraM
JKCIIEPUMEHTA.

BeposarnoctHbie MOeTM. METOIBI
Momnte-Kapio. Umutanimonnoe
MojaenupoBanue. CHCTEMbI MACCOBOTO
00CTy>KUBaHUS

MIPOTrPaMMHOT0 00OECTICUECHHUS.
[TosicHATH HEOOXOIUMOCTD M CYIITHOCTh
TUCKPETU3AINH TTPU PEIICHUH
BBIYMCIIUTEILHBIX 33/1a4 C TIOMOIITHIO
KOMITBIOTEPOB.

Hcmonp30BaTh MMHUTAITMOHHOE
MOJICIUPOBAHUE, B TOM YHUCJIC HA
OCHOBE BEPOSITHOCTHBIX MOJICIICH.
OO6pabaTeIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue pabomot.

1. Mooenuposanue ogudicerus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowvio memooa Moume-Kapro.
4. Obpabomka pe3y1bmamos
IKCHnepUMeHma
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3.2

ba3nl naHHBIX

10

Tabnuunble (pensIuoHHbIC) 0a3bl
naHHbIX. Tabnuia — mpeacTaBIecHue
CBeZIeHNH 00 OHOTHUITHBIX OOBEKTaX.
ITosne, 3anucek. Kimrou Tabmuiel. PaboTa
C TOTOBOM 0a30ii JaHHBIX. 3aMOJHEHUE
0a3b1 manHbIX. [Touck, copTupoBka n
buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTrpamu. Beraucinsemble mosus
B 3ampocax.

MHuoroTtabanyHble 0a3bl JaHHBIX.
Tunsl cBsi3el MEXIy TaOJIUIIAMHU.
Baemauit kirod. LlenmocTHOCTh 6a3bl
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMIHBIM
0a3zaM JaHHBIX.

OcHogHble NPUHYUNBL HOPMATUZAYUU
0a3 oaunwvix. A3vIK ynpaesneHus
oanuvimu SQL. Coz0anue npocmuolx
3anpocos Ha sa3vike SQL Ha 6bl60pKy
OAHHBIX U3 0OOHOU MAOIUYDL.
Hepenayuonnvie 6azvl Oanmbix.
IKcnepmHvle cucmembl

XapakTepu30BaTh 0a3y JaHHBIX KaK
MOJIEIb TPEAMETHOM 00JIaCTH.
[TpoekTHpoBaTh MHOTOTAOIMYHYIO Oa3y
JaHHBIX.

OcCyIIeCTBIIATh BBOJ U PEIAaKTUPOBAHUE
JaHHBIX.

OCyIIECTBIATh COPTUPOBKY, IIOUCK

1 BBIOOD JTaHHBIX B TOTOBOM 0ase
JTaHHBIX.

dopMHpOBaTh 3aIIPOCHI Ha TTOMCK
JaHHBIX B CPEJIC CHCTEMBI YIIPABIICHHS
0a3zaMu JTaHHBIX.

VYrpaBisaTe 623011 TaHHBIX

C IMTOMOIILIO TIPOCTHIX 3aIPOCOB

Ha s3pike SQL.

[TosicHATH 00J1aCTH IPUMEHEHUS,
JOCTOMHCTBA U HEJOCTATKH
HEPEIAIMOHHBIX 0a3 TaHHBIX

B CPaBHCHHH C PEIISIIUOHHBIMH.
Ilpakmuueckue pabomol:

1. Paboma c comosoii 6a301i OGHHUIX.
2. Pazpabomka mHo2omabuunou 6azvl
OQHHDIX.

3. 3anpocul kK MHO2OMAbOIUYHOLL Oa3e
OQHHDIX.

4. Vnpasnenue OanHbIMU C NOMOWBIO
a3zvika SQL
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3.3 | Beb-caiiThl 14 WNutepuer-npunoxxenus. [louarue o [TosICHATH IPUHIUTIBI TEXHOJIOTHUH
CEPBEPHOM U KIMEHTCKOM YaCTAX CalTa. | KKIMEHT — CEPBEP» HA PUMEPE
TexHOJ0rus «KIMEHT — CepBEpP», €€ B3aMMOJICHCTBHS Opay3epa
JIOCTOMHCTBA U HeA0CTaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh IPOCTHIE
s3pika HTML 1 kackaaHbIX TaOnuIl BE0-CTPAHMIIBI, UCIIOJIB3YS A3BIK
ctuieit (CSS). Cuenapuu Ha si3bIKE pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opmbl Ha BeO-CTpaHHIIE. CTUJIEH U CLICHApUH Ha SI3bIKE
Pasmenienue Be6-caiitoB. Yciayra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTA. 3arpy3ka ¢aiaoB Ha CalT pa3MenieHus cauToB B ceTu IHTEpHET.
Ilpakmuueckue pabomoi:
1. Coz0anue mexcmoegoti
8eO-cmpanuybi.
2. Co30aHue 6eb-cmpaHuybl,
sKAOUAIOW el MYTbMUMEOUliHble
00vexmul (PUCYHKU, 36YKOBblE OAHHDbIE,
8U10€0).
3. Ogopmnenue cmpanuyvl ¢ NHOMOUBIO
KACKAOHbIX mabauy cmuietl.
4. Ucnonvzosanue cyenapues Ha s3vike
JavaScript
3.4 | KomnbloTepHas 8 BBoj nzobpaxeHuii ¢ UCronb30BaHUEM | BBITTONHATE 0011yI0 KOPPEKIUIO
rpaduxa pa3IUYHBIX [IU(PPOBBIX YCTPOICTB U (POBBIX U300PAKEHU.

(urdpoBbIX PoTOANIAPATOB U
MUKPOCKOIIOB, BU/IEOKaMep, CKaHEPOB
U APYTHX YCTPOMCTB).

['paduueckuii penaktop. Paspemenue.
Kanpuposanue. lcnpasnenue

[TprMEHSTh HHCTPYMEHTBI
rpaduyecKoro pelakTopa K OTACIbHBIM
00JacTsIM N300paKEeHHUS.

CTpouTh MHOTOCIIOMHBIC N300paKEHNUS
C UCTIOJIb30BAaHUEM MACOK, TOTOBUTH
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MEPCIEKTUBLL. [ ncTOrpamma.
Koppekuus ypoBHEHN, KOPPEKLHs LIBETA.
OO6ecuBeYrBaHNE IBETHBIX
n3zoopaxenuii. Peryms. PaGora

c obnactsamu. OUILTPHI.
MHorocoiHbIe H300paXKeHHS.
TekcToBeie citon. Macka cios.
Kanansl. CoxpaHeHH€e BbIICICHHOM
obnactu. [ToaroroBka WILTIOCTpALTHI
JUTs1 BeO-CaiTOB. AHUMUPOBAHHBIC
U300paKEeHHUS.

BexropHas rpaduxa. [[puMuTHUBBI.
N3meHeHne nopsijika 3JIEMEHTOB.
BripaBHuBaHue, pacrpeiesicHue.
['pynmnpoBka. Kpussie. @opmaTsl
BEKTOPHBIX pPUCYHKOB. Mcrions3oBanue
KOHTYpOB. BekTopu3zaius pacTpoBbIX
U300pAKEHU.

[IpuHIMIIBI TOCTPOEHUS U
peIaKTUPOBaHUS TPEXMEPHBIX
Mozeinel. CeTouHble MOAECIIH.
Marepuansl. MoaenupoBanue
HMCTOYHUKOB ocBenieHus. Kamepsi.
AnnutuBHbIE TexHOIO0THH (3D-
npuHTepsl). [loHsITHE O BUPTYaIbHOM
PEATBHOCTH U TOTIOJTHEHHOMN
peanbHOCTH

WJUTIOCTPALIMH TSl pa3MEILICHUS
Ha BeO-caliTax, co3/1aBaTh
AaHUMHUPOBAHHBIC N300paKEHUS.
Co3naBath BEKTOPHBIE N300 paKCHHSI

C TIOMOIIBIO PEAAKTOPA BEKTOPHOM
rpaduKy WM HHCTPYMEHTOB
TEKCTOBOTO MPOIIEeccopa.
Ilpakmuueckue pabomot:

1. Obpabomra yugposwix
Gdomoepaguii (kaopuposanue,
ucnpaeienue nepcnekmueol, KOpPeKyusl
Vpo8Hell, KoppeKyus yeema,).

2. Pemywiv yughposwix pomoepadhuii.

3. Mroeocnotinble uz0opasxicenus.

4. AHUMUpOBaHHbLE UZOOPAICEHUS.

5. BexmopHhas epaghuxa
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3.5 | 3D-mMonenupoBanue 8 [IpyUHIMIIBI TOCTPOCHUS U [TosSICHATH IPUHITUIIBI TOCTPOSHUS
pPEIaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJEIEN.
Mozeinel. CeTouHble MOJEIIH. BrITIOTHSTE onepariu mo moCTpOCHHUIO
Marepunainsl. MonennpoBanue Y PEAAKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBelIeHus. Kamepsl. MO/IEJIEN.
AnnutuBHbIE TexHOJOTHH (3D- Pa3zmemaTe Ha BUPTYyallbHOM CLIEHE
TIPUHTEPHI). WCTOYHHUKY OCBEIICHHS M KAMEPHI.
[ToHsiTHE O BUPTYaTIBHOM peasbHOCTH [IpuBOAUTH IPUMEPHI UCTIOJIBL30BAHUS
U JIOTIOJTHEHHOU peaibHOCTH TEXHOJIOTHI BUPTYaTIbHOU
Y JIOTIOJITHEHHON PeaJIbHOCTH.
Ilpakmuueckue pabomui:
1. Coz0anue npocmuvix mpéxmepHulx
Mmooernell.
2. Cemounbie mooenu.
3. Penoepune
Hroro no pazgeny 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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